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1.0 INTRODUCTION 

An unknown historian for the National 
Aviation and Space Administration (NASA) 
has been quoted as saying, “History is more 
than what happened and when.  It is many 
stories told as one story, within the narrative 
of an age.” While the intent of this particular 
historian is not available to us today, his 
words clearly describe the progression of 
NASA from its beginning to the present.  
Pieces of NASA’s history are, however, 
missing.  A student studying the history of 
space travel will find descriptions of the 
early pioneers who helped establish NASA 
and the Soviet space agencies.  Serious 
students will find libraries devoted to the 
bureaucracy of flight, written by the 
managers and project engineers.  They will 
find books describing the engineering of 
rockets and spacecraft required to take us 
from the Earth to the boundaries of space 
and beyond.  Whole museums have been 
established charting our course from man’s 
first powered flight to the technological 
marvel of the International Space Station 
(ISS).  What the students will not find is a 
comprehensive history of the role that life 
sciences played in our quest for space flight.   

Clearly, this short report cannot serve as a 
comprehensive review of the history of life 
sciences.  It will, however, provide a brief 
history of space flight, serve as a valuable 
resource for neurovestibular and 
sensorimotor space flight experiments 
conducted by all countries through 2005 
(Appendix A), and finally, it will provide a 
comprehensive set of space flight 
physiology references with an emphasis on 
sensorimotor documents (Appendix B). 
Therefore, the intent and purpose of this 
historical overview of neuroscience and 
space flight is two-fold:  First to equip 
researchers with a single, common reference 
document, and second, to allow those who 

helped create this history, a record of 
accomplishment. 

2.0 FLIGHT PROGRAMS 

To date, astronauts from more than 30 
different countries have flown in space and 
countless more have participated in some 
capacity with space research.  However, 
only three countries, the United States, 
Russia and China, possess the means to 
launch humans into orbit. Figure 1 is a 
summary timeline showing the manned and 
unmanned space flights conducted by each 
country’s space program.  The timeline 
begins with the launch of Sputnik-1 on 
October 4, 1957, marking the beginning of a 
rich history of unique scientific and 
technological achievements in human space 
flight that has spanned more than 40 years. 

2.1 The Soviet and Russian Human 
Space Program 

The Soviet Union initiated the age of space 
with the launch of Sputnik-1 in October of 
1957, and quickly followed this remarkable 
achievement by launching a dog named 
Laika aboard Sputnik-2.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sergei Pavlovitch Korolev (1906-1966), Russian 
spacecraft designer and headed the Vostok and 
Voskhod projects, as well as the early Zond and 

Cosmos series. 
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The Sputnik (1957-1960) program was 
followed by the Vostok (1961-1963) 
Program, which after several suborbital and 
orbital flights, launched the first human, 
Yuri A. Gagarin, into Earth orbit aboard 
Vostok-1 on April 12, 1961. Vostok was 
followed by the Voskhod (1964-1965) 
flights, an interim program designed to 
prepare for the more mature Soyuz (1967-
present) flights. The early Soyuz flights 
were designed more with the aspirations of 
circumlunar and moon landings, but were 
quickly adapted to support the Soviet 
Union’s space station programs. Almaz, was 
the Soviet’s first station program scheduled 
for use in Earth orbit, and was intended 
more for military reconnaissance than 
research. When it became clear that the 
intended Proton launch vehicle could not be 
man-rated, it was decided to use the Soyuz 
spacecraft as a crew transport vehicle. The 
modified space station was called Salyut 
(1971-1986).  Subsequent Almaz stations 
were also called Salyut in an attempt to 

conceal the existence of two separate space 
station programs.  Salyut-1 was launched on 
April 19, 1971, and became a major step in 
developing a platform that would help 
establish a continued human presence in 
space. Salyut-7 was followed by the Mir 
(1986-2001) space station, February 19, 
1986. Mir was never a static platform, but 
continued to evolve throughout its life span 
as a true permanently inhabited space 
station.  Before the Mir station was forced 
into the Earth’s atmosphere, its inhabitants 
watched the dissolution of the Soviet Union, 
the formation of the new Russian Republic, 
and the establishment of cooperative 
agreements between Russia and the United 
States, allowing U.S. astronauts to serve as 
crewmembers along side Russian 
cosmonauts. The Shuttle-Mir (1994-1998) 
and NASA-Mir (1995-1998) programs 
represented the final scientific endeavors 
aboard Mir, and paved the way for future 
cooperation aboard the International Space 
Station (1998-present).  

 
Figure 1:  Timeline of spaceflight programs 
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2.2 The United States Human Space 
Program 

 
NASA was created on October 1, 1958, in 
response to the Soviet Union’s launch of 
Sputnik-1, and charged by the President of 
the United States, Dwight Eisenhower, with 
launching a person into space in an 
environment that would allow effective 
performance, and to recover that person 
safely. Project Mercury (1958-1963) was 
the result of that charge initiated by 
Eisenhower.  All together there were two 
sub-orbital and four orbital missions, the 
longest lasted for 22 orbits of the Earth.   

Planning for the Gemini (1961-1966) 
program began in May of 1961, even before 
the first Mercury flight was complete. One 
of the primary purposes of the Gemini 
flights was to demonstrate the feasibility of 
“long duration” space flight. There were a 
total of 12 Gemini flights, all leading toward 
the singular idea of putting a man on the 
Moon and returning him safely home.  With 
this goal in mind, the Apollo program was 
singular and straight forward. The previous 
Mercury and Gemini programs identified no 
medical or physiological problems that 
would prevent missions with durations of 
two weeks or longer. Never-the-less, Apollo 
(1967-1972) was supported by NASA’s 
largest biomedical effort to date, and for the 

first time a number of significant biomedical 
findings were identified.  These included 
vestibular disturbances, lower than expected 
food consumption (most likely attributable 
to the presence of vestibular disturbances), 
dehydration and weight loss, decreased 
postflight orthostatic tolerance, decreased 
exercise tolerance, recording of postflight 
cardiac arrhythmias, and a decreased red cell 
mass and plasma volume. [1]  

Unlike the Soviet program where Titov 
experienced motion sickness aboard Vostok 
2, no United States astronaut had 
experienced (or perhaps reported) this 
malady prior to the Apollo flights. NASA’s 
Skylab (1973-1974) program represented a 
complete departure in direction. It offered 

Ingesting Food In Microgravity 

It is interesting to note that the success of the 
animal space flights was not as reassuring as 
it sounded. Many individuals were still 
concerned about the ability of man to perform 
in a weightless environment. One concern 
was the effect that microgravity may have on 
the ability of astronauts to eat, swallow and 
process food during flight. Out of the vast 
folklore surrounding the time just prior to 
launching humans into space was the story 
told by Don Griggs. Mr. Griggs was the test 
director for the Air Force, and later NASA’s 
parabolic flight programs. NASA scientists 
(almost always an unknown group of scientists 
in NASA’s folklore, but the stories probably 
stem from a series of weightless experiments 
performed in 1958 by Gerathewohl) were to 
test an individual’s ability to ingest food from 
the early prototype of food in a toothpaste 
tube during the microgravity portion of 
parabolic flight. When the flight, made in a 
military fighter jet at Wright-Patterson Air 
Force Base, landed the backseat subject with 
the tube of food had not been able to 
accomplish the task. The “scientists” thinking 
that they may have discovered a problem with 
eating in microgravity, were concerned until 
they learned that the subject had been so 
enthralled by the experience of weight-
essness, that he had simply forgotten to eat 
the food. [2] [3] 

The Beginning 

Before NASA was formed, the National 
Advisory Committee for Aeronautics (NACA) 
was started by President Woodrow Wilson to 
supervise and direct the scientific study of 
the problems of flight. The NACA determined 
which problems should be experimentally 
worked on and discussed their solutions and 
their application to practical questions. The 
NACA also directed and conducted research 
and experiments in aeronautics. NASA 
became operational on October 1, 1958 -- 
one year after the Soviets launched Sputnik 
1, the world's first artificial satellite. 
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the Unites States the first opportunity to 
explore the problems of habitability and 
biology associated with exposure to 
microgravity over extended periods of time.  
Skylab was comprised of four separate 
flights.  Skylab I placed the orbiting 
laboratory into space (comprised of the S-
IVB stage of a Saturn V booster rocket), and 
was equipped to house three astronauts for 
an uninterrupted period of at least three 
months.  Skylab flights 2, 3 and 4 kept 
crews aloft for 28, 59 and 84 days, 
respectively. The extended duration of these 
flights meant that scientists could study and 
evaluate physiological responses, including 
long term adaptation, to microgravity. A 
secondary feature of Skylab was the volume 
of the orbital workshop. For the first time, 
astronauts were free to move about unlike 
any time before.  This freedom of movement 
was instrumental in attaining adaptation 
levels that were well established. Skylab 
was also the first flight that provided for a 
complex set of vestibular experiments to be 
flown.[4]  

After a lengthy hiatus, NASA participated in 
the Apollo-Soyuz Test Project (ASTP, 
1975). Unlike other flights, ASTP was a 
joint program between the United States and 
the Soviet Union, whose objectives were 
primarily political. For the record, ASTP 
was to test systems for rendezvous and 
docking that might be useful should the need 
for an international space rescue ever be 
needed. Due to a misconfigured valve 
during reentry, most of ASTP postflight 
science was lost. During descent of the 
Apollo command module, after nine days in 
orbit, the United States crew was exposed to 
toxic gases (nitrogen tetroxide) that entered 
the command module through a cabin 
pressure relief valve that had mistakenly 
been left open in the landing preparation 
sequence during an inadvertent firing of the 
reaction control system. This incident is 
notable only because it was direct evidence 

of potential effects of space flight on 
neurological function.  

ASTP was followed by the Space Shuttle 
(1981-present) Program. The first launch of 
the shuttle occurred on April 12, 1981, and 
was uniquely different than previous 
programs for several reasons: (1) it 
employed a reusable orbiter, (2) reentry 
required the crew to pilot the craft to an 
unpowered landing, (3) the shuttle was the 
first U.S. spacecraft having a standard sea-
level atmospheric pressure and gas mixture 
(Mercury, Gemini and Apollo operated at 
0.33 atm with 100% oxygen. Skylab also 
operated at 0.33 atm with 70% oxygen and 
30% nitrogen), and (4) the shuttle provided 
the ability to fly dedicated Spacelab modules 
where significant science investigations 
could be conducted in microgravity, opening 
opportunities for investigators around the 
world to participate in the United States’ 
space flight program. The space shuttle has 
been instrumental in NASA’s transition to 
the International Space Station. In its 
infancy, the ISS is a natural progression 
from the Russian Mir to a platform, that 
once completed, will host the nations of the 
world in living and working aboard the most 
complex structure ever assembled on orbit.  

2.3 Additional Human Space Programs 

While the United States and Russia have 
dominated space flight, there have been 
multiple nations from around the world who 
have participated in various human flight 
programs primarily through cooperative 
agreements with either the U.S. or Russia. 
Specifically, the European Space Agency 
(ESA), founded in 1975, has been a major 
contributor to space based research. ESA 
has participated in multiple flights including 
Spacelab missions 1, 2, and 3, Deutsch-1, 
Spacelab Life Sciences-1, the International 
Microgravity Lab-1 and the Japanese 
Spacelab-J. In addition to those projects 
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sponsored by ESA, individual ESA member 
states have maintained space flight programs 
specific to their country. In particular 
France, Germany, the United Kingdom, 
Austria and others have partnered with both  
the U.S. and Russian flights to fly complex 
life science experiments. The Japanese 
National Space Development Agency 
(NASDA), like ESA, has maintained an 
active flight program, and has undertaken 
the development of a multipurpose 
laboratory to operate in conjunction with the 
ISS. The Canadian Space Agency (CSA), 
established in 1989, has been an active 
participant in all of the major flight 
programs, and has developed unique 
hardware for flight.  In addition The CSA, 
ESA and NASDA have selected and flown 
astronauts during the shuttle flight phase. 
China is new to the space age. The Chinese 
have developed serious launch capabilities 
and have placed taikonauts into orbit, and 
have plans to develop and build a space 
station of their own.  

3.0 SPACE FLIGHT: AN 
ENGINEERING AND SCIENTIFIC 
MARVEL  

On March 16, 1926, Dr. Robert H. Goddard 
successfully launched the first liquid fueled 
rocket. The launch took place at Auburn, 
Massachusetts, and is regarded by flight 
historians to be as significant as the Wright 
Brothers flight at Kitty Hawk. 

Whether the dawn of space flight began with 
primitive man gazing upon the heavens or 
with the fatal flight of Icarus, we know that 
modern man predicted our escape from 
Earth’s atmosphere as early as 1911 when 
Tsiolkovsky noted in a letter to a friend that 
"Humanity will not remain on the Earth 
forever, but in the pursuit of light and space 
will at first timidly penetrate beyond the 
limits of the atmosphere, and then will 
conquer all the space around the Sun." [5] 
From mythology represented by Daedalus 
and Icarus, the physics of Archimedes, 

Newton, Galileo, and Copernicus, the 
foresight of DaVinci, Jules Verne and H.G. 
Wells, to the realization of space flight by 
Tsiolkovsky, Oberth, Von Braun, Korolev, 
Yuri Gagarin and Neil Armstrong; the 
history of modern space travel with its effect 
on sensory function began in the fifth 
decade of the twentieth century.   

 
Sam, the Rhesus monkey, after 
his ride in the Little Joe-2 (LJ-2) 

spacecraft.   
A U.S. Navy destroyer safely 

recovered Sam after he 
experienced three minutes of 

weightlessness during the flight. 

Those familiar with the initial plans to 
rocket humans into space will recall that 
flight surgeons expressed concern that the 
body organs depended on sustained gravity 
and would not function in a reduced gravity 
environment. Others worried over the 
combined effects of acceleration, weight-
lessness, and the heavy deceleration during 
atmospheric entry. Still other experts as 
early as 1950 were concerned especially 
about perception and vestibular function. 
Heinz Haber and Otto Gauer speculated that 
the brain receives signals on the position, 
direction, and support of the body from four 
mechanisms: pressure on the nerves and 
organs, muscle, posture, and the vestibular 
organs. Modification of any one of these 
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inputs, they theorized, would disrupt normal 
functioning of the autonomic nervous 
system with the ultimate inability to act 
(1950). [6] Fortunately the human nervous 
system has proven to be enormously plastic. 
Clearly, man can adapt to the forces 
associated with space flight, however, the 
microgravity environment of space flight 
does have an impact on the human 
physiology, and we have recently entered an 
era where countermeasures must be 
developed that will not only allow 
crewmembers to live in space for prolonged 
periods of time, but also prepare those same 
crewmembers to encounter the gravitational 
fields of the Earth and other worlds 
following flight. It is interesting to note that 
soon after NASA began flying humans in 
space, a series of special symposiums were 
initiated to address the problems that flight 
had on astronaut’s orientation systems. 
Addressing the members of the first 
symposium in 1965 on The Role Of The 
Vestibular Organs In The Exploration Of 
Space, Dr. Walton Jones noted in his 
opening remarks that, 

…the disturbing symptoms experi-
enced in weightlessness require 
much detailed study….Most 
experts, I believe are convinced 
that we will solve these problems; 
but, we will not be absolutely sure 
until we have conducted some 
experiments in orbit under the 
weightless condition for 
considerable time.[7]  

More than 40 years later, we are still 
addressing many of the original problems. 
While it might appear that what we have 
learned from the past helps us transition 
smoothly in the resolution of problems; that 
progression is at best an illusion. Scientific 
discovery does not progress linearly, but is 
born out of revolution. Old paradigms are 
attacked by the formation of new scientific 

communities that advance new paradigms. 
Perhaps we are awaiting a new research 
community to challenge the old paradigms 

and initiate a much needed revolution. 

The initiation of manned space flight and the 
apparent rational movement from one flight 
program to the next is perhaps an example 
of the illusion that science and engineering 
progress in a linear fashion. When it became 
clear that space travel would become a 
reality, most believed that we would leave 
the Earth for space by progressing on logical 
building blocks. That is, first we would send 
animals up in rockets before exposing 
human beings to the feared rigors of space 
flight. In 1957, the soviet’s launched the 
first man made satellite (Sputnik-1) into low 
Earth orbit.  Later that same year, Sputnik-2 
was launched carrying a dog named Laika, 
the first living creature to be boasted into 
space. Sputnik-2 was followed two years 
later with the suborbital launch of one 
Rhesus and one squirrel monkey in the nose 
cone of a U.S. ballistic missile. The 
monkeys survived 38 g and 9 min of micro-
gravity. Although both monkeys survived 
the landing, one died later under anesthesia 
during the removal of implanted electrodes. 

First Indication Of Self-Motion While On-
Orbit? 

As Glenn prepared his periscope for 
viewing his first sunrise in orbit he saw 
literally thousands of "little specks, brilliant 
specks, floating around outside the 
capsule."  Glenn's first impression was that 
the spacecraft was tumbling or that he was 
looking into a star field, but a quick hard 
look out of the capsule window corrected 
this momentary illusion. He definitely 
thought the luminescent "fireflies," as he 
dubbed the specks, were streaming past 
his spacecraft from ahead.  They seemed 
to flow leisurely but not to be originating 
from any part of the capsule.  As 
Friendship 7 sped over the Pacific expanse 
into brighter sunlight, the "fireflies" 
disappeared. [8] 
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Between 1959 and 1961 three other U.S. 
monkeys made successful suborbital flights 
in Mercury capsules. In 1961, the 
Chimpanzee, Ham, made the first 3 orbit 
flight in a Mercury-Redstone capsule on 
January 31, 1961. Prior to human flight, 12 
other dogs, many mice, rats and a variety of 
plants were sent into space for longer and 
longer periods of time.  

Biometric data collected from this 
menagerie suggested that there were no 
adverse effects attributable to orbital flight, 
and on the basis of these results, it was 
concluded that the physical and mental 
demands that humans would encounter 
during space flight would not be a problem. 
The next steps were obvious. First, a human 
would be sent into space as a passenger in a 
capsule (Programs Vostok and Mercury). 
Second, the launch capabilities would 
increase to include two astronauts, and these 
crewmembers would be given some control 
over the capsule (Programs Soyuz and 
Gemini). Third, a reusable space vehicle 
would be developed to take humans into 
space and return them (Program Space 
Shuttle). Fourth, a permanent space station 
would be constructed in low Earth orbit 
using the reusable vehicle as a transportation 
system (Programs Mir and ISS). Finally, 
lunar and interplanetary flights could be 
launched from the station using lower thrust 
space vehicles. Of course this is not how we 
have progressed. Scientific, engineering and 
political revolutions have taken us off 
course.  

By the time of the last Mercury flight in 
May 1963, the focus of the U.S. space 
program had already shifted. President John 
F. Kennedy had announced the goal of 
reaching the Moon only three weeks after 
Shepard's relatively simple 15-minute 
suborbital flight, and by 1963, only 500 of 
the 2,500 people working at NASA's 
Manned Spacecraft Center were still 

working on Mercury-the remainder were 
already busy on Gemini and Apollo.   

4.0 THE STRUGGLE OF LIFE 
SCIENCES FOR RECOGNITION 
WITHIN NASA 

It is now acknowledged that the first space 
flights had little or few impacts on the 
human sensorimotor systems, and although 
there may have been hints that spatial 
orientation systems were somewhat different 
in microgravity, NASA’s management had 
little interest in the life sciences. In a well-
written publication on the early history of 
NASA, Homer Newell explores the space 
administration’s view of space biology. [9] 
He writes that life sciences were something 
of an enigma to the highest levels of 
management within NASA. Maybe this was 
because no one in the upper levels of 
management had training in the life 
sciences, but Newell believes that there was 
more to it than that. His thesis was that you 
could sense in the life science community 
within the U.S. a fascination with the 
novelty of space flight, but that there was a 
real skepticism within the community 
regarding the application of space flight to 
the discipline of life sciences. Interestingly, 
little has really changed over the years.  

 
Apollo 7 astronauts breakfast with NASA officials. 

Walter Cunningham, second from left; Donn F. 
Eisele, second from left across table and Walter 

M. Schirra, Jr., next to Eisele. Kenneth 
Kleinknecht, Manager, Apollo Spacecraft Office. 

Courtesy of NASA 
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NASA's philosophy concerning the life 
sciences was and remains simple: where 
science was the objective, make the most of 
space techniques to advance the disciplines; 
in other areas do only what was essential to 
meet the need. According to Newell, a 
natural outcome of this philosophy was to 
disperse the different life science activities 
throughout the agency, placing each in the 
organizational entity it served. Even when 
life science administration was concentrated 
at NASA headquarters in Washington, little 
was done to modify this underlying practice. 
[9] 

 
Throughout the Apollo and Skylab flights, 
space medicine and the labs associated with 
the clinical aspects made great strides. [4] 
Although space medicine, which in the 

NASA make-up formed a part of manned 
space flight organization, achieved extensive 
results, space biology and exobiology 
produced only modest returns during the 
1960s. This is not a complete negative.  
There are many who view NASA’s life 
sciences as an operational program.  “Pure” 
biological research can be funded by other 
federal agencies. This philosophy is as 
appropriate today as it was in 1960. 

Regardless of its history, the discipline of 
life science within NASA remains a 
stepchild with little hope of improving in the 
next several years. It is interesting to note 
that Newell entitled his chapter, within his 
book on the early years of space science, on 
life science as having “No Place In The 
Sun”. [9] 

5.0 SPACE FLIGHT TIMELINES 
AND BREADTH OF INVESTIGATIONS 

The history of manned space flight spans 
more than 40 years, beginning with the 
landmark flight of Yuri Gagarin on April 
12,1961, on Vostok 1. It is evident from the 
timeline (Figure 1) that there is very little 
down-time when space flight activity did not 
occur.  In fact, activity increased as space 
flight matured, and since Nov. 2000, there 
has been a continuous human presence in 
space on the ISS.  It is believed that this 
trend of continuous human presence in space 
will progressively persist, as the duration of 
astronaut time in orbit or in transition 
between planets and moons becomes 
common place.  
 

 
Apollo 17 panoramic view taken at Taurus-Littrow 

"Station 5". Courtesy of NASA 

So how much time have humans spent 
orbiting the Earth?  To get an accurate 

The Gender Question 

There is little doubt that the Soviet Union 
scored a number of firsts in the race to space.  
They began the race with the launch of 
Sputnik in October of 1957, they placed the 
first human into space (Gagarin), they were 
the first to orbit the Earth (Gagarin), they 
performed the first extra vehicular activity 
(EVA) in orbit (Leonov), and the Soviet Union 
flew the first woman, Valentina Tereshkova 
aboard Vostok 6, in space.  Sally Ride did not 
fly, as the first U.S. woman in space until 20 
years after Tereshkova flew for the Soviet 
Union, despite the fact that nearly three years 
prior to the Tereshkova flight, NASA had 
tested, and for the most part, approved up to 
13 women for space flight through a privately 
funded Lovelace Air Force project.  The bid of 
these women failed before a special 
subcommittee of the House Committee on 
Science and Astronautics with the testimony 
of NASA representatives George Low and 
Astronauts John Glenn and Scott Carpenter 
who stated that the women could not qualify 
as astronaut candidates.  NASA required all 
astronauts to be graduates of military jet test 
piloting programs and have engineering 
degrees.  In 1962, no women could meet 
these requirements. 
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count, the time must be calculated as man-
hours since, at times, there are multiple 
astronauts flying on the same mission.  Up 
through the end of April 2005 (through the 
ISS Expedition-10 flight), 964 humans (437 
not including re-flights) have collectively 
spent an astounding 670,759.62 cumulative 
man-hours, or 76.57 man-years in space 
(Figure 2). It is interesting to note that 
although the U.S. has launched the most 
manned vehicles into space (144 for the U.S. 
as opposed to 99 for the Russians) and sent 
the most humans into space (731 for the 
U.S. as opposed to 232 for the Russians), the 
Russians have spent roughly 42% more time 
in space than the U.S. (Figure 3).  This is 
because the majority of the Russian flights 
were long-duration flights to orbiting 
laboratories such as the Salyut and Mir 
space stations, while the majority of U.S. 
flights were short-duration shuttle missions.   

 
Astronaut Deke Slayton discusses the upcoming 

Mercury Atlas-9 mission with Flight Director Chris 
Kraft in the Mercury Control Center. Courtesy of 

NASA 

Figure 4 is a frequency distribution of flight 
durations.  It shows that the average flight 
duration is about 29 days and the median 
flight duration is 10 days, meaning that the 
majority of life science experiments have 
been performed on crewmembers on short 
duration missions. There are only 43 
crewmembers with flight durations of 6 
months or greater, and of those, only four 

have flight durations of one year or greater.  
It is difficult to make conclusions about the 
effects of long duration space flight with 
data from only a handful of subjects, 
especially when different hardware and 
protocols were used to collect the data, and 
the fact that 35 of the 43 long duration 
subjects were from Russia, of which we 
have mostly anecdotal data.  The ISS is 
currently the only platform available for 
performing long-duration human physio-
logical experiments.  These 3 to 4 month 
long ISS flights may not be adequate length 
for testing the effects of long-duration space 
flight when, with our current rocket 
technology, it would take over eight months 
to reach Mars. [10] 

From our research, we have found that a 
total of 2,258 human, animal, and non-
human life sciences experiments have been 
conducted on orbit and pre- and postflight 
by all countries, excluding Russia, through 
Expedition 10  (Figure 5).  We did not 
include Russia in this total due to our 
unsuccessful attempts at locating experi-
mental records at the time the metrics were 
calculated.  The only records located were 
those performed during joint ventures 
between Russia and other countries, such as 
the Shuttle/Mir, Euro/Mir and ISS programs.  
From these joint ventures, Russia has 
conducted about 175 life science 
experiments from the periods of 1961 – 
1989 and 2002 – 2005.  We realize that 
these numbers fall short of an accurate 
representation of the totals achieved by our 
Soviet and Russian counterparts.  One 
further point needs to be made.  It is 
important to realize that although many 
reliable sources were used to compile the 
life sciences database presented in this 
paper, these numbers are not exact since we 
have no way to verify the information in 
these sources, but they do give us a good 
estimate to help illustrate the point. 
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Figure 2:  Man years spent in space  
through Expedition 10 (April 2005) 

Figure 3:  Cumulative number of astronauts and 
cosmonauts and cumulative number of manned 

launches for the United States and Russia 

Figure 4:  Flight frequency Figure 5:  Number of all life sciences spaceflight 
experiments (human and animal) versus human 

life sciences spaceflight experiments 

Figure 6:  Total number of human physiological 
experiments performed by all countries (except 

Russia) up through Expedition 10  (April 2005) 

Figure 7:  Total number of neurophysiological 
experiments conducted up through Expedition 

10 (April 2005) 
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Alan Shepard 
undergoes a flight 
simulation test. 
Courtesy of NASA 
 
 

Although animal studies are a vital aid to 
understanding space physiology, they are 
not a perfect analogue to humans.  Taking 
only the number of experiments conducted 
on humans, there is a drop in the number of 
investigations to 1,629.  Even though 1,629 
seems like a significant number of human 
physiological experiments, when it is broken 
down into the various science disciplines, it 
is apparent how few experiments have 
actually been performed (Figure 6).  
Cardiovascular and neurovestibular account 
for the majority of life science experiments.  
The U.S. has conducted about 300 of the 
400 neurovestibular experiments to date 
which averages to about 7 – 8 experiments 
each year (Figure 7).  This number is not 
very encouraging when you consider that 
they were performed over a 40-year period, 
with different research methods, different 
hardware, and on mostly short duration 
missions.  The knowledge attained from 
these short duration experiments may not be 
adequate to predict the physiological 
changes an astronaut experiences on long 
duration missions. Until life sciences and the 
development of countermeasures become a 
priority in the NASA community, astronauts 
will continue to endure the undesirable 
physiological changes brought about by 
space flight.  

6.0 REFERENCES 

1. Johnston, R. and L. Dietiein, Biomedical 
Results of Apollo (NASA SP-368). 1975, 
Government Printing Office, 
Washington, D.C. 

2. Gerathewohl, S., Weightlessness, in 
Man In Space - The United States Air 
Force Program For Developing The 
Spacecraft Crew, K. Gantz, Editor. 
1959, Duell, Sloan and Pearce: New 
York. 

3. Swenson, L., J. Grinwood, and C. 
Alexander, This New Ocean: A History 
of Project Mercury (NASA SP-4201). 
1966, Government Printing Office, 
Washington, D.C. 

4. Graybiel, A., Miller, E. F., and Homick, 
J. L. Experiment M-131: Human 
Vestibular Function.  1: Susceptibility to 
Motion Sickness, TMX-58154. in 
Proceedings of the Skylab Life Sciences 
Symposium. 1974. Houston, TX: NASA. 

5. Tsiolkovsky, K.E., Personal Letter to a 
friend. August 12, 1911. 

6. Gauer, O. and H. Haber, Man under 
Gravity-Free Conditions, in German 
Aviation Medicine, World War II. 1950. 
p. 641-643. 

7. Jones, W., The role of the vestibular 
organs in space exploration. 1968, 
NASA. 

8. Link, M., Space Medicine in Project 
Mercury (NASA SP-4003). 1965, 
Government Printing Office, 
Washington, D.C. 

9. Newell, H., Beyond the Atmosphere: 
Early Years of Space Science (NASA 
SP-4211). 1980, Government Printing 
Office, Washington, D.C. p. 274-275. 

10. Clément, G., Fundementals of Space 
Medicine. 2005, El Segundo, CA: 
Microcosm Press. 361. 

 



 

12
 

A
P

P
E

N
D

IX
 A

: 
 N

E
U

R
O

V
E

S
T

IB
U

L
A

R
 E

X
P

E
R

IM
E

N
T

S
 C

O
N

D
U

C
T

E
D

 D
U

R
IN

G
 S

P
A

C
E

 F
L

IG
H

T
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

V
os

to
k-

3 
 

11
-A

ug
-6

2 
 

N
ik

ol
ay

ev
 

3:
22

:2
5 

 
E

le
ct

ro
-o

cu
lo

gr
ap

hy
 (

E
O

G
) 

E
le

ct
ro

en
ce

ph
al

og
ra

ph
y 

(E
E

G
) 

G
al

va
ni

c 
S

ki
n 

R
es

po
ns

e 
(G

S
R

) 
S

en
so

ry
-m

ot
or

 C
oo

rd
in

at
io

n 
te

st
s 

V
os

to
k 

4 
12

-A
ug

-6
2 

P
op

ov
ic

h 
2:

22
:5

9 
S

am
e 

as
 V

os
to

k-
3 

V
os

to
k 

5 
14

-J
un

-6
3 

B
yk

ov
sk

y 
4:

23
:0

6 
S

am
e 

as
 V

os
to

k-
3 

V
os

to
k 

6 
16

-J
un

-6
3 

T
er

es
hk

ov
a 

2:
22

:5
0 

S
am

e 
as

 V
os

to
k-

3 
V

os
kh

od
 1

 
12

-O
ct

-6
4 

 
K

om
ar

ov
 

F
eo

kt
is

to
v 

Y
eg

or
ov

 

1:
00

:1
7 

 
E

ye
 m

ov
em

en
ts

 m
ea

su
re

d 
w

ith
 E

O
G

 
W

rit
in

g 
an

d 
ey

es
-c

lo
se

d 
pr

in
tin

g 
te

st
s 

w
ith

 g
al

va
ni

c 
ve

st
ib

ul
ar

 s
tim

ul
at

io
n 

V
os

kh
od

 2
 

18
-M

ar
-6

5 
B

el
ya

ev
 

Le
on

ov
 

1:
02

:0
2 

N
eu

ro
lo

gi
ca

l I
nv

es
tig

at
io

ns
 in

cl
ud

ed
 s

en
so

ry
 a

nd
 s

te
re

og
no

st
ic

 te
st

in
g 

G
em

in
i 5

 
21

-A
ug

-6
5 

L.
 G

or
do

n 
C

oo
pe

r 
C

ha
rle

s 
C

on
ra

d,
 J

r.
 

07
:2

2:
55

 
H

um
an

 O
to

lit
h 

F
un

ct
io

n 
(M

00
9)

 
V

is
ua

l A
cu

ity
 in

 th
e 

S
pa

ce
 E

nv
iro

nm
en

t (
S

00
8)

 

G
em

in
i 7

 
4-

D
ec

-6
5 

F
ra

nk
 B

or
m

an
 

Ja
m

es
 A

. L
ov

el
l 

13
:1

8:
35

 
H

um
an

 O
to

lit
h 

F
un

ct
io

n 
(M

00
9)

 
In

fli
gh

t S
le

ep
 A

na
ly

si
s 

(M
00

8)
 

V
is

ua
l A

cu
ity

 in
 th

e 
S

pa
ce

 E
nv

iro
nm

en
t (

S
00

8)
 

A
po

llo
 7

 
11

-O
ct

-6
8 

W
al

te
r 

M
. S

ch
irr

a,
 J

r.
 

D
on

n 
F

. E
is

el
e 

R
. W

al
te

r 
C

un
ni

ng
ha

m
 

10
:2

0:
09

 
A

po
llo

 F
lig

ht
 C

re
w

 V
es

tib
ul

ar
 A

ss
es

sm
en

t (
A

P
00

6)
 

S
oy

uz
-3

 
26

-O
ct

-6
8 

G
eo

rg
iy

 T
. B

er
go

vo
y 

 
3:

22
:5

1 
M

us
cl

e 
E

le
ct

ro
m

yo
gr

ap
hy

 (
E

M
G

) 
ac

tiv
ity

 a
t r

es
t a

nd
 a

fte
r 

ex
er

ci
se

 in
ve

st
ig

at
io

ns
 

A
po

llo
 8

 
21

-D
ec

-6
8 

F
ra

nk
 B

or
m

an
 

Ja
m

es
 A

. L
ov

el
l, 

Jr
. 

W
ill

ia
m

 A
. A

nd
er

s 

06
:0

3:
01

 
A

po
llo

 F
lig

ht
 C

re
w

 V
es

tib
ul

ar
 A

ss
es

sm
en

t (
A

P
00

6)
 

S
oy

uz
-4

 
14

-J
an

-6
9 

V
la

di
m

ir 
S

ha
ta

lo
v 

 
2:

23
:2

3 
M

us
cl

e 
E

le
ct

ro
m

yo
gr

ap
hy

 (
E

M
G

) 
ac

tiv
ity

 a
t r

es
t a

nd
 a

fte
r 

ex
er

ci
se

 in
ve

st
ig

at
io

ns
 

S
oy

uz
-5

 
15

-J
an

-6
9 

B
or

is
 V

. V
ol

yn
ov

 
A

le
ks

ey
 A

. Y
el

is
ey

ev
 

Y
ev

ge
ni

y 
V

. K
hr

un
ov

 

3:
00

:5
6 

M
us

cl
e 

E
le

ct
ro

m
yo

gr
ap

hy
 (

E
M

G
) 

ac
tiv

ity
 a

t r
es

t a
nd

 a
fte

r 
ex

er
ci

se
 in

ve
st

ig
at

io
ns

 

A
po

llo
 9

 
3-

M
ar

-6
9 

Ja
m

es
 A

. M
cD

iv
itt

 
D

av
id

 R
. S

co
tt 

R
us

se
ll 

L.
 S

ch
w

ei
ck

ar
t 

10
:0

1:
01

 
A

po
llo

 F
lig

ht
 C

re
w

 V
es

tib
ul

ar
 A

ss
es

sm
en

t (
A

P
00

6)
 



 

13
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

A
po

llo
 1

0 
18

-M
ay

-6
9 

E
ug

en
e 

A
. C

er
na

n 
T

ho
m

as
 P

. S
ta

ffo
rd

 
Jo

hn
 W

. Y
ou

ng
 

08
:0

:0
3 

A
po

llo
 F

lig
ht

 C
re

w
 V

es
tib

ul
ar

 A
ss

es
sm

en
t (

A
P

00
6)

 

B
io

sa
te

lli
te

 II
I 

 
28

-J
un

-6
9 

 
B

on
ni

e 
(p

ig
-t

ai
le

d 
m

on
ke

y)
 

 
8:

19
:0

0 
 

D
ig

ita
l C

om
pu

te
r 

A
na

ly
si

s 
of

 N
eu

ro
ph

ys
io

lo
gi

ca
l D

at
a 

fr
om

 B
io

sa
te

lli
te

 II
I (

P
-1

00
1B

) 
S

le
ep

 a
nd

 W
ak

e 
S

ta
te

s 
in

 B
io

sa
te

lli
te

 II
I M

on
ke

y:
 V

is
ua

l a
nd

 C
om

pu
te

r 
A

na
ly

se
s 

of
 

T
el

em
et

er
ed

 E
le

ct
ro

en
ce

ph
al

og
ra

ph
ic

 D
at

a 
(P

-1
00

1C
) 

 
S

le
ep

/W
ak

e 
A

ct
iv

ity
 P

at
te

rn
s 

of
 a

 P
ig

-T
ai

le
d 

M
on

ke
y 

D
ur

in
g 

N
in

e 
D

ay
s 

of
 

W
ei

gh
tle

ss
ne

ss
 (

P
-1

00
1D

) 
A

po
llo

 1
1 

16
-J

ul
-6

9 
N

ei
l A

. A
rm

st
ro

ng
 

E
dw

in
 E

. A
ld

rin
 J

r.
 

M
ic

ha
el

 C
ol

lin
s 

8:
03

:0
9 

A
po

llo
 F

lig
ht

 C
re

w
 V

es
tib

ul
ar

 A
ss

es
sm

en
t (

A
P

00
6)

 

S
oy

uz
-6

 
11

-O
ct

-6
9 

G
eo

rg
iy

 S
ho

ni
n 

V
al

er
y 

N
. K

ub
as

ov
 

4:
22

:4
2 

M
us

cl
e 

E
le

ct
ro

m
yo

gr
ap

hy
 (

E
M

G
) 

ac
tiv

ity
 a

t r
es

t a
nd

 a
fte

r 
ex

er
ci

se
 in

ve
st

ig
at

io
ns

 

S
oy

uz
-7

 
12

-O
ct

-6
9 

A
.V

. F
ili

pc
he

nk
o 

V
la

di
sl

av
 N

. V
ol

ko
v 

V
ik

to
r 

N
. G

or
ba

tk
o 

4:
22

:4
1 

M
us

cl
e 

E
le

ct
ro

m
yo

gr
ap

hy
 (

E
M

G
) 

ac
tiv

ity
 a

t r
es

t a
nd

 a
fte

r 
ex

er
ci

se
 in

ve
st

ig
at

io
ns

 

A
po

llo
 1

2 
14

-N
ov

-6
9 

C
ha

rle
s 

C
on

ra
d,

 J
r.

 
R

ic
ha

rd
 F

. G
or

do
n,

 J
r.

 
A

la
n 

L.
 B

ea
n 

10
:4

:3
6 

A
po

llo
 F

lig
ht

 C
re

w
 V

es
tib

ul
ar

 A
ss

es
sm

en
t (

A
P

00
6)

 

A
po

llo
 1

3 
11

-A
pr

-7
0 

Ja
m

es
 A

. L
ov

el
l, 

Jr
. 

Jo
hn

 L
. S

w
ig

er
t, 

Jr
. 

F
re

d 
W

. H
ai

se
, J

r.
 

5:
22

:5
5 

A
po

llo
 F

lig
ht

 C
re

w
 V

es
tib

ul
ar

 A
ss

es
sm

en
t (

A
P

00
6)

 

S
oy

uz
-9

 
1-

Ju
n-

70
 

A
nd

riy
an

 G
. N

ik
ol

ay
ev

 
V

ita
li 

I. 
S

ev
as

ty
an

ov
 

17
:1

6:
59

 
E

E
G

 
S

le
ep

 M
on

ito
rin

g 
P

os
tu

re
 S

tu
dy

 
Lo

co
m

ot
io

n 
M

us
cl

e 
E

M
G

 
O

F
O

-A
 

(S
co

ut
 

S
at

el
lit

e)
 

9-
N

ov
-7

0 
 

2 
B

ul
l F

ro
gs

 
 

6:
00

:0
0 

 
O

rb
iti

ng
 F

ro
g 

O
to

lit
h 

E
xp

er
im

en
t: 

P
re

lim
in

ar
y 

R
es

ul
ts

 (
O

F
O

-1
.1

) 
O

rb
iti

ng
 F

ro
g 

O
to

lit
h 

E
xp

er
im

en
t: 

S
ec

on
da

ry
 S

pi
ke

 A
na

ly
si

s 
(O

F
O

-1
.2

) 
O

rb
iti

ng
 F

ro
g 

O
to

lit
h 

E
xp

er
im

en
t: 

C
om

pa
ris

on
 to

 C
on

tr
ol

 S
tu

di
es

 (
O

F
O

-1
.3

) 
A

po
llo

 1
4 

31
-J

an
-7

1 
A

la
n 

B
. S

he
pa

rd
, J

r.
 

S
tu

ar
t A

. R
oo

sa
  

E
dg

ar
 D

. M
itc

he
ll 

9:
00

:0
2 

A
po

llo
 F

lig
ht

 C
re

w
 V

es
tib

ul
ar

 A
ss

es
sm

en
t (

A
P

00
6)

 

S
oy

uz
-1

1 
6-

Ju
n-

71
 

G
eo

rg
iy

 T
. D

ob
ro

vo
ls

ky
 

V
la

di
sl

ov
 N

. V
ol

ko
v 

V
ik

to
r 

I. 
P

at
sa

ye
v 

23
:1

8:
22

 
N

eu
ro

lo
gi

ca
l t

es
tin

g 
of

 g
rip

 s
tr

en
gt

h,
 k

in
es

th
et

ic
 s

en
si

tiv
ity

, v
is

ua
l a

cu
ity

, c
ol

or
 a

nd
 

co
nt

ra
st

 s
en

si
tiv

ity
, c

on
ve

rg
en

ce
 a

nd
 a

cc
om

m
od

at
io

n 



 

14
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

A
po

llo
 1

5 
26

-J
ul

-7
1 

D
av

id
 R

. S
co

tt 
A

lfr
ed

 M
. W

or
de

n 
Ja

m
es

 B
. I

rw
in

 

12
:1

7:
12

 
A

po
llo

 F
lig

ht
 C

re
w

 V
es

tib
ul

ar
 A

ss
es

sm
en

t (
A

P
00

6)
 

A
po

llo
 1

6 
16

-A
pr

-7
2 

Jo
hn

 W
. Y

ou
ng

 
C

ha
rle

s 
M

. D
uk

e,
 J

r.
 

T
ho

m
as

 K
. M

at
tin

gl
y 

II 

11
:0

1:
51

 
A

po
llo

 F
lig

ht
 C

re
w

 V
es

tib
ul

ar
 A

ss
es

sm
en

t (
A

P
00

6)
 

A
po

llo
 1

7 
7-

D
ec

-7
2 

E
ug

en
e 

A
. C

er
na

n 
H

ar
ris

on
 H

. S
ch

m
itt

 
R

on
al

d 
E

. E
va

ns
 

12
:1

3:
52

 
A

po
llo

 F
lig

ht
 C

re
w

 V
es

tib
ul

ar
 A

ss
es

sm
en

t (
A

P
00

6)
 

S
ky

la
b 

2 
25

-M
ay

-7
3 

C
on

ra
d 

K
er

w
in

 
W

ei
tz

 

28
:0

0:
50

 
H

um
an

 V
es

tib
ul

ar
 F

un
ct

io
n 

(M
13

1)
 

S
ky

la
b 

3 
28

-J
ul

-7
3 

B
ea

n 
G

ar
rio

tt 
Lo

us
m

a 

59
:1

2:
09

 
H

um
an

 V
es

tib
ul

ar
 F

un
ct

io
n 

(M
13

1)
 

S
ky

la
b 

4 
16

-N
ov

-7
3 

C
ar

r 
G

ib
so

n 
P

og
ue

 

84
:0

1:
16

 
H

um
an

 V
es

tib
ul

ar
 F

un
ct

io
n 

(M
13

1)
 

M
ot

or
 S

en
so

ry
 P

er
fo

rm
an

ce
 (

E
D

41
) 

S
oy

uz
-1

7:
 

S
al

yu
t-

4 
10

-J
an

-7
5 

G
ub

ar
ev

 
G

re
ch

ko
 

29
:1

3:
20

 
V

es
tib

ul
ar

 m
on

ito
rin

g 

S
oy

uz
-1

9:
 

A
S

T
P

 
15

-J
ul

-7
5 

Le
on

ov
 

K
ub

as
ov

 
5:

22
:3

1 
A

ch
ill

es
 T

en
do

n 
R

ef
le

x 
(A

S
T

P
00

3)
 

A
po

llo
 1

8:
 

A
S

T
P

 
15

-J
ul

-7
5 

S
ta

ffo
rd

 
S

la
yt

on
 

B
ra

nd
 

9:
01

:2
8 

A
ch

ill
es

 T
en

do
n 

R
ef

le
x 

(A
S

T
P

00
3)

 
E

le
ct

ro
m

yo
gr

ap
hi

c 
A

na
ly

si
s 

of
 S

ke
le

ta
l M

us
cl

e 
(A

S
T

P
00

9)
 

S
oy

uz
-2

1 
(o

n 
S

al
yu

t-
5)

 
6-

Ju
l-7

6 
B

or
is

 V
ol

yn
ov

 
V

ita
li 

Z
ho

lo
bo

v 
 

49
:0

6:
23

 
In

ve
st

ig
at

io
n 

of
 s

en
si

tiv
ity

 th
re

sh
ol

d 
of

 v
es

tib
ul

ar
 s

ys
te

m
 to

 g
al

va
ni

c 
st

im
ul

at
io

n.
 

E
va

lu
at

ed
 g

us
ta

to
ry

 s
en

sa
tio

ns
 in

 w
ei

gh
tle

ss
ne

ss
 

S
oy

uz
-2

4 
(o

n 
S

al
yu

t-
5)

 
7-

F
eb

-7
7 

V
ik

to
r 

G
or

ba
tk

o 
Y

ur
i G

la
zk

ov
 

17
:1

7:
26

 
In

ve
st

ig
at

io
n 

of
 s

en
si

tiv
ity

 th
re

sh
ol

d 
of

 v
es

tib
ul

ar
 s

ys
te

m
 to

 g
al

va
ni

c 
st

im
ul

at
io

n.
 

E
va

lu
at

ed
 g

us
ta

to
ry

 s
en

sa
tio

ns
 in

 w
ei

gh
tle

ss
ne

ss
 



 

15
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
oy

uz
-2

6 
(o

n 
S

al
yu

t-
6)

 
10

-D
ec

-7
7 

Y
ur

i R
om

an
en

ko
 

G
eo

rg
i G

re
ch

ko
 

 

96
:1

0:
00

 
F

irs
t t

es
t o

f t
he

 "
C

ub
an

 B
oo

t"
 to

 s
im

ul
at

e 
E

ar
th

 lo
ad

s 
on

 fo
ot

 p
ro

pr
io

ce
pt

or
s 

G
us

to
m

et
ry

 
E

E
G

 M
on

ito
rin

g 
E

ffe
ct

 o
f P

la
nt

ar
 S

tim
ul

at
io

n 
on

 S
M

S
 

R
ea

ct
io

n 
T

im
e 

A
tte

nt
io

n 
an

d 
M

em
or

y 
T

es
t 

In
ve

st
ig

at
io

n 
of

 ta
ct

ile
 s

en
sa

tio
n 

C
oo

rd
in

at
io

n 
T

es
ts

 
C

ol
or

 S
en

si
tiv

ity
 a

nd
 V

is
ua

l A
cu

ity
 

P
os

tu
re

 T
es

ts
 

S
M

S
 Q

ue
st

io
nn

ai
re

 
O

pt
ok

in
et

ic
 S

tim
ul

at
io

n 
S

oy
uz

-2
7 

(o
n 

S
al

yu
t-

6)
 

10
-J

an
-7

8 
V

la
di

m
ir 

D
zh

an
ib

ek
ov

 
O

le
g 

M
ak

ar
ov

 
5:

22
:5

8 
S

am
e 

as
 S

oy
uz

-2
6 

S
oy

uz
-2

8 
(o

n 
S

al
yu

t-
6)

 
2-

M
ar

-7
8 

A
le

ks
ey

 G
ub

ar
ev

 
V

la
di

m
ir 

R
em

ek
 

7:
22

:1
5 

S
am

e 
as

 S
oy

uz
-2

6 

S
oy

uz
-2

9 
(o

n 
S

al
yu

t-
6)

 
15

-J
un

-7
8 

V
la

di
m

ir 
K

ov
al

yo
no

k 
A

le
ks

an
dr

 Iv
an

ch
en

ko
v 

13
9:

14
:4

7 
S

am
e 

as
 S

oy
uz

-2
6 

S
oy

uz
-3

1 
(o

n 
S

al
yu

t-
6)

 
27

-J
un

-7
8 

P
yo

tr
 K

lim
uk

 
M

iro
sl

aw
 H

er
m

as
ze

w
sk

i 
7:

22
:0

2 
S

am
e 

as
 S

oy
uz

-2
6 

S
oy

uz
-3

2 
(o

n 
S

al
yu

t-
6)

 
25

-F
eb

-7
9 

V
la

di
m

ir 
Ly

ak
ho

v 
V

al
er

i R
yu

m
in

 
17

5:
00

:3
5 

S
am

e 
as

 S
oy

uz
-2

6 

S
oy

uz
-3

3 
(o

n 
S

al
yu

t-
6)

 
10

-A
pr

-7
9 

N
ik

ol
ay

 R
uk

av
is

hn
ik

ov
 

G
eo

rg
i I

va
no

v 
1:

22
:2

3 
S

am
e 

as
 S

oy
uz

-2
6 

S
oy

uz
-3

5 
(o

n 
S

al
yu

t-
6)

 
9-

A
pr

-8
0 

Le
on

id
 P

op
ov

 
V

al
er

i R
yu

m
in

 
18

4:
20

:1
1 

S
am

e 
as

 S
oy

uz
-2

6 

S
oy

uz
-3

6 
(o

n 
S

al
yu

t-
6)

 
26

-M
ay

-8
0 

V
al

er
i K

ub
as

ov
 

B
er

ta
la

n 
F

ar
ka

s 
7:

20
:4

5 
S

am
e 

as
 S

oy
uz

-2
6 

S
oy

uz
-T

2 
(o

n 
S

al
yu

t-
6)

 
5-

Ju
n-

80
 

Y
ur

i M
al

ys
he

v 
V

la
di

m
ir 

A
ks

en
ov

 
3:

22
:1

9 
S

am
e 

as
 S

oy
uz

-2
6 

S
oy

uz
-3

7 
(o

n 
S

al
yu

t-
6)

 
23

-J
un

-8
0 

V
ik

to
r 

G
or

ba
tk

o 
T

ua
n 

P
ha

m
 

7:
20

:4
1 

S
am

e 
as

 S
oy

uz
-2

6 

S
oy

uz
-3

8 
(o

n 
S

al
yu

t-
6)

 
18

-S
ep

-8
0 

Y
ur

i R
om

an
en

ko
 

M
en

de
z 

T
am

ay
o 

7:
20

:4
3 

S
am

e 
as

 S
oy

uz
-2

6 

S
oy

uz
-T

3 
(o

n 
S

al
yu

t-
6)

 
27

-N
ov

-8
0 

Le
on

id
 K

iz
im

 
O

le
g 

G
rig

or
ye

vi
ch

 
G

en
na

di
 S

tr
ek

al
ov

 

12
:1

9:
07

 
S

am
e 

as
 S

oy
uz

-2
6 



 

16
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
oy

uz
-T

4 
(o

n 
S

al
yu

t-
6)

 
12

-M
ar

-8
1 

V
la

di
m

ir 
K

ov
al

yo
no

k 
V

ik
to

r 
S

av
in

yk
h 

74
:1

7:
37

 
S

am
e 

as
 S

oy
uz

-2
6 

S
oy

uz
-3

9 
(o

n 
S

al
yu

t-
6)

 
22

-M
ar

-8
1 

V
la

di
m

ir 
D

zh
an

ib
ek

ov
 

Ju
gd

er
de

m
id

iy
n 

G
ur

ra
gc

ha
 

7:
20

:4
2 

 
S

am
e 

as
 S

oy
uz

-2
6 

S
T

S
-1

 
(C

ol
um

bi
a)

 
12

-A
pr

-8
1 

Jo
hn

 Y
ou

ng
 

R
ob

er
t C

rip
pe

n 
2:

06
:2

0 
D

S
O

 4
01

:  
V

al
id

at
io

n 
of

 P
re

di
ct

iv
e 

T
es

ts
 a

nd
 C

ou
nt

er
m

ea
su

re
s 

fo
r 

S
pa

ce
 M

ot
io

n 
S

ic
kn

es
s 

S
oy

uz
-4

0 
(o

n 
S

al
yu

t-
6)

 
14

-M
ay

-8
1 

Le
on

id
 P

op
ov

 
D

um
itr

u 
P

ru
na

riu
 

7:
20

:4
1 

S
am

e 
as

 S
oy

uz
-2

6 

S
T

S
-2

 
(C

ol
um

bi
a)

 
12

-N
ov

-8
1 

Jo
se

ph
 H

. E
ng

le
 

R
ic

ha
rd

 H
. T

ru
ly

 
2:

06
:1

3 
D

S
O

 4
01

:  
V

al
id

at
io

n 
of

 P
re

di
ct

iv
e 

T
es

ts
 a

nd
 C

ou
nt

er
m

ea
su

re
s 

fo
r 

S
pa

ce
 M

ot
io

n 
S

ic
kn

es
s 

S
T

S
-3

 
(C

ol
um

bi
a)

 
22

-M
ar

-8
2 

Ja
ck

 R
. L

ou
sm

a 
C

. G
or

do
n 

F
ul

le
rt

on
 

8:
00

:0
4 

D
S

O
 4

01
:  

V
al

id
at

io
n 

of
 P

re
di

ct
iv

e 
T

es
ts

 a
nd

 C
ou

nt
er

m
ea

su
re

s 
fo

r 
S

pa
ce

 M
ot

io
n 

S
ic

kn
es

s 
S

oy
uz

-T
5 

(o
n 

S
al

yu
t-

7)
 

13
-M

ay
-8

2 
A

na
to

li 
B

er
ez

ev
oi

 
V

al
en

tin
 L

eb
ed

ev
 

 

21
0:

09
:0

4 
A

ud
io

m
et

ry
 

G
us

to
m

et
ry

 
E

E
G

 M
on

ito
rin

g 
E

ffe
ct

 o
f P

la
nt

ar
 S

tim
ul

at
io

n 
on

 S
M

S
 

A
tte

nt
io

n 
an

d 
M

em
or

y 
T

es
ts

 
In

ve
st

ig
at

io
n 

of
 ta

ct
ile

 s
en

sa
tio

n 
C

oo
rd

in
at

io
n 

T
es

ts
 

C
ol

or
 S

en
si

tiv
ity

 a
nd

 V
is

ua
l A

cu
ity

 
P

os
tu

re
 T

es
ts

 
S

M
S

 Q
ue

st
io

nn
ai

re
 

O
pt

ok
in

et
ic

 S
tim

ul
at

io
n 

S
oy

uz
-T

6 
(o

n 
S

al
yu

t-
7)

 
24

-J
un

-8
2 

V
la

di
m

ir 
D

zh
an

ib
ek

ov
 

A
le

ks
an

dr
 Iv

an
ch

en
ko

v 
Je

an
-L

ou
p 

C
hr

et
ie

n 

7:
21

:5
0 

S
am

e 
as

 S
oy

uz
-T

5 

S
T

S
-4

 
(C

ol
um

bi
a)

 
27

-J
un

-8
2 

T
ho

m
as

 K
. M

at
tin

gl
y 

H
en

ry
 W

. H
ar

ts
fie

ld
 

7:
01

:0
9 

D
S

O
 4

01
:  

V
al

id
at

io
n 

of
 P

re
di

ct
iv

e 
T

es
ts

 a
nd

 C
ou

nt
er

m
ea

su
re

s 
fo

r 
S

pa
ce

 M
ot

io
n 

S
ic

kn
es

s 
S

oy
uz

-T
7 

(o
n 

S
al

yu
t-

7)
 

19
-A

ug
-8

2 
Le

on
id

 P
op

ov
 

A
le

ks
an

dr
 S

er
eb

ro
v 

S
ve

tla
na

 S
av

its
ka

ya
 

7:
21

:5
2 

S
am

e 
as

 S
oy

uz
-T

5 

S
T

S
-5

 
(C

ol
um

bi
a)

 
11

-N
ov

-8
2 

V
an

ce
 D

. B
ra

nd
 

R
ob

er
t F

. O
ve

rm
ye

r 
Jo

se
ph

 P
. A

lle
n 

W
ill

ia
m

 B
. L

en
oi

r 

5:
02

:1
4 

D
S

O
 4

04
 1

/8
:  

E
xt

ra
 o

cu
la

r 
M

ot
io

n 
(E

O
M

) 
S

tu
di

es
, p

re
, I

n 
an

d 
P

os
t f

lig
ht

 
D

S
O

 4
03

 1
/2

:  
H

ea
d 

an
d 

E
ye

 M
ot

io
n 

D
ur

in
g 

sh
ut

tle
 L

au
nc

h 
an

d 
E

nt
ry

 
D

S
O

 4
01

:  
V

al
id

at
io

n 
of

 P
re

di
ct

iv
e 

T
es

ts
 a

nd
 C

ou
nt

er
m

ea
su

re
s 

fo
r 

S
pa

ce
 M

ot
io

n 
S

ic
kn

es
s 

D
S

O
 4

05
:  

A
cc

el
er

at
io

n 
D

et
ec

tio
n 

S
en

si
tiv

ity
 

D
S

O
 4

08
:  

N
ea

r 
V

is
io

n 
A

cu
ity

 a
nd

 C
on

tr
as

t S
en

si
tiv

ity
 



 

17
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-6

 
(C

ha
lle

ng
er

) 
4-

A
pr

-8
3 

P
au

l W
ei

tz
 

K
ar

ol
 J

. B
ob

ko
 

D
on

al
d 

P
et

er
so

n 
S

to
ry

 M
us

gr
av

e 

5:
02

:1
4 

D
S

O
 4

04
 2

/8
:  

E
xt

ra
 o

cu
la

r 
M

ot
io

n 
(E

O
M

) 
S

tu
di

es
, p

re
, I

n 
an

d 
P

os
t f

lig
ht

 
D

S
O

 4
04

 6
/8

:  
E

ye
 H

ea
d 

M
ot

io
n 

du
rin

g 
A

sc
en

t, 
E

nt
ry

, a
nd

 O
n 

O
rb

it 
(G

yr
os

co
pi

c 
H

ea
d 

M
ot

io
n 

M
ea

su
re

m
en

ts
) 

D
S

O
 4

03
 2

/2
:  

H
ea

d 
an

d 
E

ye
 M

ot
io

n 
D

ur
in

g 
sh

ut
tle

 L
au

nc
h 

an
d 

E
nt

ry
 

D
S

O
 4

01
:  

V
al

id
at

io
n 

of
 P

re
di

ct
iv

e 
T

es
ts

 a
nd

 C
ou

nt
er

m
ea

su
re

s 
fo

r 
S

pa
ce

 M
ot

io
n 

S
ic

kn
es

s 
D

S
O

 4
05

:  
A

cc
el

er
at

io
n 

D
et

ec
tio

n 
S

en
si

tiv
ity

 
S

oy
uz

-T
8 

(o
n 

S
al

yu
t-

7)
 

20
-A

pr
-8

3 
V

la
di

m
ir 

T
ito

v 
G

en
na

di
 S

tr
ek

al
ov

 
A

le
ks

an
dr

 S
er

eb
ro

v 

2:
00

:1
7 

S
am

e 
as

 S
oy

uz
-T

5 

S
T

S
-7

 
(C

ha
lle

ng
er

) 
18

-J
un

-8
3 

R
ob

er
t C

rip
pe

n 
F

re
de

ric
k 

H
. H

au
ck

 
Jo

hn
 F

ab
ia

n 
S

al
ly

 R
id

e 
N

or
m

an
 T

ha
ga

rd
 

6:
02

:2
3 

D
S

O
 4

04
 7

/8
:  

O
n-

O
rb

it 
H

ea
d 

an
d 

E
ye

 T
ra

ck
in

g 
T

as
k 

- 
O

pt
ok

in
et

ic
 S

tu
di

es
 

D
S

O
 4

04
 3

/8
:  

E
xt

ra
 o

cu
la

r 
M

ot
io

n 
(E

O
M

) 
S

tu
di

es
 P

re
, I

n 
an

d 
P

os
tfl

ig
ht

 
D

S
O

 4
04

 8
/8

:  
E

xt
ra

 o
cu

la
r 

M
ot

io
n 

(E
O

M
) 

S
tu

di
es

 P
re

, I
n 

an
d 

P
os

tfl
ig

ht
 (

S
ac

ca
di

c 
T

ra
ck

in
g)

 
D

S
O

 4
01

:  
V

al
id

at
io

n 
of

 P
re

di
ct

iv
e 

T
es

ts
 a

nd
 C

ou
nt

er
m

ea
su

re
s 

fo
r 

S
pa

ce
 M

ot
io

n 
S

ic
kn

es
s 

D
S

O
 4

05
:  

A
cc

el
er

at
io

n 
D

et
ec

tio
n 

S
en

si
tiv

ity
 

D
S

O
 4

03
:  

H
ea

d 
an

d 
E

ye
 M

ot
io

n 
D

ur
in

g 
sh

ut
tle

 L
au

nc
h 

an
d 

E
nt

ry
 

D
S

O
 4

17
:  

In
-f

lig
ht

 C
ou

nt
er

m
ea

su
re

s 
fo

r 
S

M
S

 
D

S
O

 4
08

:  
N

ea
r 

V
is

io
n 

A
cu

ity
 a

nd
 C

on
tr

as
t S

en
si

tiv
ity

 
S

oy
uz

-T
9 

(o
n 

S
al

yu
t-

7)
 

27
-J

un
-8

3 
V

la
di

m
ir 

Ly
ak

ho
v 

A
le

ks
an

dr
 A

le
ks

an
dr

ov
 

14
9:

10
:4

5 
S

am
e 

as
 S

oy
uz

-T
5 

S
T

S
-8

 
(C

ha
lle

ng
er

) 
30

-A
ug

-8
3 

R
ic

ha
rd

 T
ru

ly
 

D
an

ie
l C

. B
ra

nd
en

st
ei

n 
D

al
e 

G
ar

dn
er

 
G

ui
on

 B
lu

fo
rd

 
W

ill
ia

m
 T

ho
rn

to
n 

6:
01

:0
8 

D
S

O
 4

04
 8

/8
:  

E
xt

ra
 O

cu
la

r 
M

ot
io

n 
(E

O
M

) 
S

tu
di

es
, P

re
, I

n,
 a

nd
 p

os
t f

lig
ht

 (
sa

cc
ad

ic
 

T
ra

ck
in

g)
 

D
S

O
 4

04
 4

/8
:  

E
xt

ra
 O

cu
la

r 
M

ot
io

n 
(E

O
M

) 
S

tu
di

es
, P

re
, I

n,
 a

nd
 p

os
t f

lig
ht

 
D

S
O

 4
04

 6
/8

:  
E

ye
 H

ea
d 

M
ot

io
n 

du
rin

g 
A

sc
en

t, 
E

nt
ry

 a
nd

 o
n 

O
rb

it 
(G

yr
os

co
pi

c 
H

ea
d 

m
ot

io
n 

m
ea

su
re

m
en

ts
) 

D
S

O
 4

01
:  

V
al

id
at

io
n 

of
 P

re
di

ct
iv

e 
T

es
ts

 a
nd

 C
ou

nt
er

m
ea

su
re

s 
fo

r 
S

pa
ce

 M
ot

io
n 

S
ic

kn
es

s 
D

S
O

 4
05

:  
A

cc
el

er
at

io
n 

D
et

ec
tio

n 
S

en
si

tiv
ity

 
D

S
O

 4
03

:  
H

ea
d 

an
d 

E
ye

 M
ot

io
n 

D
ur

in
g 

sh
ut

tle
 L

au
nc

h 
an

d 
E

nt
ry

 
D

S
O

 4
17

: I
n-

fli
gh

t C
ou

nt
er

m
ea

su
re

s 
fo

r 
S

M
S

 
D

S
O

 4
08

:  
N

ea
r 

V
is

io
n 

A
cu

ity
 a

nd
 C

on
tr

as
t S

en
si

tiv
ity

 



 

18
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-9

 
(C

ol
um

bi
a)

 
28

-N
ov

-8
3 

Jo
hn

 Y
ou

ng
 

B
re

w
st

er
 S

ha
w

 
O

w
en

 G
ar

rio
tt 

R
ob

er
t P

ar
ke

r 
B

yr
on

 L
ic

ht
en

be
rg

 
U

lf 
M

er
bo

ld
 

10
:0

7:
47

 
D

S
O

 4
01

:  
V

al
id

at
io

n 
of

 P
re

di
ct

iv
e 

T
es

ts
 a

nd
 C

ou
nt

er
m

ea
su

re
s 

fo
r 

S
pa

ce
 M

ot
io

n 
S

ic
kn

es
s 

V
es

tib
ul

ar
 E

xp
er

im
en

ts
 (

1N
S

10
2)

  
V

es
tib

ul
o-

S
pi

na
l R

ef
le

x 
M

ec
ha

ni
sm

s 
us

in
g 

H
of

fm
an

 R
ef

le
x 

(1
N

S
10

4)
  

E
ffe

ct
s 

of
 R

ec
til

in
ea

r 
A

cc
el

er
at

io
n,

 O
pt

ok
in

et
ic

 a
nd

 C
al

or
ic

 S
tim

ul
at

io
n 

on
 H

um
an

 
V

es
tib

ul
ar

 R
ea

ct
io

ns
 a

nd
 S

en
sa

tio
ns

 
E

ye
 M

ov
em

en
ts

 D
ur

in
g 

S
le

ep
 

M
as

s 
D

is
cr

im
in

at
io

n 
D

ur
in

g 
W

ei
gh

tle
ss

ne
ss

 
S

oy
uz

-T
10

 
(o

n 
S

al
yu

t-
7)

 
8-

F
eb

-8
4 

Le
on

id
 K

iz
im

 
V

la
di

m
ir 

S
ol

ov
yo

v 
O

le
g 

A
tk

ov
 

23
6:

22
:4

9 
S

am
e 

as
 S

oy
uz

-T
5 

S
oy

uz
-T

11
 

(o
n 

S
al

yu
t-

7)
 

3-
A

pr
-8

4 
Y

ur
i M

al
ys

he
v 

G
en

na
di

 S
tr

ek
al

ov
 

R
ak

es
h 

S
ha

rm
a 

7:
21

:4
0 

S
am

e 
as

 S
oy

uz
-T

5 

S
T

S
-4

1C
 

(C
ha

lle
ng

er
) 

6-
A

pr
-8

4 
R

ob
er

t C
rip

pe
n 

T
er

ry
 H

ar
t 

F
ra

nc
is

 S
co

be
e 

G
eo

rg
e 

N
el

so
n 

Ja
m

es
 V

an
 H

of
te

n 

6:
23

:4
0 

D
S

O
 4

01
:  

V
al

id
at

io
n 

of
 P

re
di

ct
iv

e 
T

es
ts

 a
nd

 C
ou

nt
er

m
ea

su
re

s 
fo

r 
S

pa
ce

 M
ot

io
n 

S
ic

kn
es

s 
D

S
O

 4
08

:  
N

ea
r 

V
is

io
n 

A
cu

ity
 a

nd
 C

on
tr

as
t S

en
si

tiv
ity

 

S
oy

uz
-T

12
 

(o
n 

S
al

yu
t-

7)
 

17
-J

ul
-8

4 
V

la
di

m
ir 

D
zh

an
ib

ek
ov

 
S

ve
tla

na
 S

av
its

ka
ya

 
Ig

or
 V

ol
k 

11
:1

9:
14

 
S

am
e 

as
 S

oy
uz

-T
5 

S
T

S
-4

1D
 

(D
is

co
ve

ry
) 

30
-A

ug
-8

4 
H

en
ry

 H
ar

ts
fie

ld
 

M
ic

ha
el

 C
oa

ts
 

Ju
di

th
 R

es
ni

k 
S

te
ve

n 
H

aw
le

y 
R

ic
ha

rd
 M

ul
la

ne
 

C
ha

rle
s 

W
al

ke
r 

6:
00

:5
6 

D
S

O
 4

01
:  

V
al

id
at

io
n 

of
 P

re
di

ct
iv

e 
T

es
ts

 a
nd

 C
ou

nt
er

m
ea

su
re

s 
fo

r 
S

pa
ce

 M
ot

io
n 

S
ic

kn
es

s 
D

S
O

 4
08

:  
N

ea
r 

V
is

io
n 

A
cu

ity
 a

nd
 C

on
tr

as
t S

en
si

tiv
ity

 
D

S
O

 4
40

:  
C

re
w

 V
is

ua
l P

er
fo

rm
an

ce
 

S
T

S
-4

1G
 

(C
ha

lle
ng

er
) 

5-
O

ct
-8

4 
R

ob
er

t C
rip

pe
n 

Jo
n 

M
cB

rid
e 

K
at

hr
yn

 S
ul

liv
an

 
S

al
ly

 R
id

e 
D

av
id

 L
ee

st
m

a 
M

ar
c 

G
ar

ne
au

 
P

au
l S

cu
lly

-P
ow

er
 

8:
05

:2
3 

D
S

O
 4

01
:  

V
al

id
at

io
n 

of
 P

re
di

ct
iv

e 
T

es
ts

 a
nd

 C
ou

nt
er

m
ea

su
re

s 
fo

r 
S

pa
ce

 M
ot

io
n 

S
ic

kn
es

s 
D

S
O

 4
08

:  
N

ea
r 

V
is

io
n 

A
cu

ity
 a

nd
 C

on
tr

as
t S

en
si

tiv
ity

 
D

S
O

 4
40

:  
C

re
w

 V
is

ua
l P

er
fo

rm
an

ce
 



 

19
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-5

1A
 

(D
is

co
ve

ry
) 

8-
N

ov
-8

4 
F

re
de

ric
k 

H
au

ck
 

D
av

id
 W

al
ke

r 
A

nn
a 

F
is

he
r 

D
al

e 
G

ar
dn

er
 

Jo
se

ph
 A

lle
n 

7:
23

:4
4 

D
S

O
 4

01
:  

V
al

id
at

io
n 

of
 P

re
di

ct
iv

e 
T

es
ts

 a
nd

 C
ou

nt
er

m
ea

su
re

s 
fo

r 
S

pa
ce

 M
ot

io
n 

S
ic

kn
es

s 
D

S
O

 6
14

:  
H

ea
d 

an
d 

G
az

e 
S

ta
bi

lit
y 

D
ur

in
g 

Lo
co

m
ot

io
n 

S
T

S
-5

1C
 

(D
is

co
ve

ry
) 

24
-J

an
-8

5 
T

ho
m

as
 M

at
tin

gl
y 

II 
Lo

re
n 

S
hr

iv
er

 
E

lli
so

n 
O

ni
zu

ka
 

Ja
m

es
 B

uc
hl

i 
G

ar
y 

P
ay

to
n 

3:
01

:3
3 

D
S

O
 4

01
:  

V
al

id
at

io
n 

of
 P

re
di

ct
iv

e 
T

es
ts

 a
nd

 C
ou

nt
er

m
ea

su
re

s 
fo

r 
S

pa
ce

 M
ot

io
n 

S
ic

kn
es

s 
D

S
O

 4
08

:  
N

ea
r 

V
is

io
n 

A
cu

ity
 a

nd
 C

on
tr

as
t S

en
si

tiv
ity

 
D

S
O

 4
40

:  
C

re
w

 V
is

ua
l P

er
fo

rm
an

ce
 

D
S

O
 6

14
:  

H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 
S

T
S

-5
1D

 
(D

is
co

ve
ry

) 
12

-A
pr

-8
5 

K
ar

ol
 B

ob
ko

 
D

on
al

d 
W

ill
ia

m
s 

R
he

a 
S

ed
do

n 
Je

ffr
ey

 H
of

fm
an

 
S

. D
av

id
 G

rig
gs

 
C

ha
rle

s 
W

al
ke

r 
S

en
at

or
 E

. J
ak

e 
G

ar
n 

6:
23

:5
5 

D
S

O
 4

04
:  

E
xt

ra
 O

cu
la

r 
M

ot
io

n 
(E

O
M

) 
S

tu
di

es
, p

re
, I

n 
an

d 
P

os
t f

lig
ht

 
D

S
O

 4
01

:  
V

al
id

at
io

n 
of

 P
re

di
ct

iv
e 

T
es

ts
 a

nd
 C

ou
nt

er
m

ea
su

re
s 

fo
r 

S
pa

ce
 M

ot
io

n 
S

ic
kn

es
s 

D
S

O
 6

14
:  

H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 

S
T

S
-5

1B
 

(C
ha

lle
ng

er
) 

29
-A

pr
-8

5 
R

ob
er

t O
ve

rm
ye

r 
F

re
de

ric
k 

G
re

go
ry

 
D

on
 L

in
d 

N
or

m
an

 T
ha

ga
rd

 
W

ill
ia

m
 T

ho
rn

to
n 

Lo
de

w
ijk

 v
an

 d
en

 B
er

g 
T

ay
lo

r 
G

. W
an

g 

7:
00

:0
8 

D
S

O
 4

51
:  

E
ye

-H
an

d 
C

oo
rd

in
at

io
n 

D
ur

in
g 

S
M

S
 

S
oy

uz
-T

13
 

(o
n 

S
al

yu
t-

7)
 

6-
Ju

n-
85

 
V

la
di

m
ir 

D
zh

an
ib

ek
ov

 
V

ik
to

r 
S

av
in

yk
h 

11
2:

03
:1

2 
S

am
e 

as
 S

oy
uz

-T
5 

S
T

S
-5

1G
 

(D
is

co
ve

ry
) 

17
-J

un
-8

5 
D

an
ie

l C
. B

ra
nd

en
st

ei
n 

Jo
hn

 C
re

ig
ht

on
 

S
ha

nn
on

 L
uc

id
 

Jo
hn

 F
ab

ia
n 

S
te

ve
n 

N
ag

el
 

P
at

ric
k 

B
au

dr
y 

S
ul

ta
n 

S
al

m
an

 A
l-S

au
d 

7:
01

:3
8 

D
S

O
 4

55
:  

C
lin

ic
al

 C
ha

ra
ct

er
iz

at
io

n 
of

 S
M

S
 

P
os

tu
re

 
S

en
so

ry
-m

ot
or

 a
da

pt
at

io
n 

vi
su

al
-v

es
tib

ul
ar

 in
te

ra
ct

io
n 



 

20
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-5

1F
 

(C
ha

lle
ng

er
) 

29
-J

ul
-8

5 
G

or
do

n 
F

ul
le

rt
on

 
R

oy
 B

rid
ge

s 
F

. S
to

ry
 M

us
gr

av
e 

A
nt

ho
ny

 E
ng

la
nd

 
K

ar
l H

en
iz

e 
Lo

re
n 

W
. A

ct
on

 
Jo

hn
-D

av
id

 F
. B

ar
to

e 

7:
22

:4
5 

D
S

O
 6

14
:  

H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 

S
T

S
-5

1I
 

(D
is

co
ve

ry
) 

27
-A

ug
-8

5 
Jo

se
ph

 E
ng

le
 

R
ic

ha
rd

 C
ov

ey
 

Ja
m

es
 D

. A
. v

an
 H

of
te

n 
Jo

hn
 M

. L
ou

ng
e 

W
ill

ia
m

 F
. F

is
he

r 

7:
02

:1
7 

D
S

O
 4

55
:  

C
lin

ic
al

 C
ha

ra
ct

er
iz

at
io

n 
of

 S
M

S
 

S
oy

uz
-T

14
 

(o
n 

S
al

yu
t-

7)
 

17
-S

ep
-8

5 
V

la
di

m
ir 

V
as

yu
tin

 
G

eo
rg

i G
re

ch
ko

 
A

le
ks

an
dr

 V
ol

ko
v 

64
:2

1:
52

 
(V

as
yu

tin
 

&
 V

ol
ko

v)
 

 8:
21

:1
3 

(G
re

ch
ko

) 

S
am

e 
as

 S
oy

uz
-T

5 

S
T

S
-5

1J
 

(A
tla

nt
is

) 
3-

O
ct

-8
5 

K
ar

ol
 B

ob
ko

 
R

on
al

d 
G

ra
be

 
D

av
id

 H
ilm

er
s 

R
ob

er
t L

. S
te

w
ar

t 
W

ill
ia

m
 A

. P
ai

le
s 

4:
01

:4
4 

D
S

O
 4

51
:  

E
ye

-H
an

d 
C

oo
rd

in
at

io
n 

D
ur

in
g 

S
M

S
 

S
T

S
-6

1A
 

(C
ha

lle
ng

er
) 

30
-O

ct
-8

5 
H

en
ry

 H
ar

ts
fie

l 
S

te
ve

n 
N

ag
el

 
Ja

m
es

 B
uc

hl
i 

G
ui

on
 B

lu
fo

rd
 

B
on

ni
e 

D
un

ba
r 

R
ei

nh
ar

d 
F

ur
re

r 
E

rn
st

 M
es

se
rs

ch
m

id
 

W
ub

bo
 O

ck
el

s 

7:
00

:4
4 

V
es

tib
ul

ar
 A

da
pt

at
io

n 
(2

84
06

5)
 -

 U
si

ng
 th

e 
G

er
m

an
 V

es
tib

ul
ar

 S
le

d 
E

ur
op

ea
n 

ex
pe

rim
en

ts
 o

n 
th

e 
ve

st
ib

ul
ar

 s
ys

te
m

 
T

on
om

et
ry

 
   

   
S

pa
tia

l d
es

cr
ip

tio
n:

 a
sp

ec
ts

 o
f c

og
ni

tiv
e 

ad
ap

ta
tio

n 
C

au
sa

tio
n 

of
 in

ve
rs

io
n 

ill
us

io
ns

 a
nd

 s
pa

ce
 s

ic
kn

es
s 

M
as

s 
di

sc
rim

in
at

io
n 

an
d 

ad
ap

ta
tio

n 
to

 w
ei

gh
tle

ss
ne

ss
 

A
rm

 p
os

iti
on

in
g 

S
T

S
-6

1B
 

(A
tla

nt
is

) 
26

-N
ov

-8
5 

B
re

w
st

er
 S

ha
w

 
B

ry
an

 O
'C

on
no

r 
M

ar
y 

C
le

av
e 

S
he

rw
oo

d 
S

pr
in

g 
Je

rr
y 

R
os

s 
R

od
ol

fo
 N

er
i V

el
a 

C
ha

rle
s 

W
al

ke
r 

6:
21

:0
4 

D
S

O
 4

55
:  

C
lin

ic
al

 C
ha

ra
ct

er
iz

at
io

n 
of

 S
M

S
 

D
S

O
 6

14
:  

H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 



 

21
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-6

1C
 

(C
ol

um
bi

a)
 

12
-J

an
-8

6 
R

ob
er

t G
ib

so
n 

C
ha

rle
s 

B
ol

de
n 

Jr
. 

F
ra

nk
lin

 C
ha

ng
-D

ia
z 

S
te

ve
n 

H
aw

le
y 

G
eo

rg
e 

N
el

so
n 

C
on

gr
es

sm
an

 B
ill

 N
el

so
n 

6:
02

:0
3 

D
S

O
 4

55
:  

C
lin

ic
al

 C
ha

ra
ct

er
iz

at
io

n 
of

 S
M

S
 

D
S

O
 6

14
:  

H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 
D

S
O

 4
51

:  
E

ye
-H

an
d 

C
oo

rd
in

at
io

n 
D

ur
in

g 
S

M
S

 
D

S
O

 4
59

:  
O

to
lit

h 
T

ilt
-T

ra
ns

la
tio

n 
R

ei
nt

er
pr

et
at

io
n 

D
S

O
 2

04
:  

V
is

ua
l O

bs
er

va
tio

ns
 fr

om
 S

pa
ce

 

C
os

m
os

 1
88

7 
 

29
-S

ep
-8

7 
 

D
re

m
a 

an
d 

Y
er

os
ha

 (
R

he
su

s 
M

on
ke

ys
);

 V
ar

io
us

 b
ug

s;
 

R
at

s 

13
:0

0:
00

 
 

E
ffe

ct
 o

f M
ic

ro
gr

av
ity

 o
n:

 II
. M

et
ab

ol
ic

 E
nz

ym
es

 o
f H

ip
po

ca
m

pu
s 

an
d 

S
pi

na
l C

or
d 

(C
O

S
 

18
87

-3
5)

 -
 R

at
 

 
S

oy
uz

-T
M

5:
 

M
ir 

7-
Ju

n-
88

 
A

na
to

li 
S

ol
ov

ye
v 

V
ik

to
r 

S
av

in
yk

h 
A

le
ks

an
dr

 A
le

xa
nd

ro
v 

9:
20

:1
0 

P
sy

ch
om

ot
or

 s
tu

di
es

 

S
T

S
-2

6 
29

-S
ep

-8
8 

F
re

de
ric

k 
H

au
ck

 
R

ic
ha

rd
 C

ov
ey

 
Jo

hn
 L

ou
ng

e 
G

eo
rg

e 
N

el
so

n 
D

av
id

 H
ilm

er
s 

4:
01

:0
0 

D
S

O
 4

59
:  

O
to

lit
h 

T
ilt

-T
ra

ns
la

tio
n 

R
ei

nt
er

pr
et

at
io

n 
D

S
O

 2
04

:  
V

is
ua

l O
bs

er
va

tio
ns

 fr
om

 S
pa

ce
 

S
oy

uz
-T

M
7 

A
ra

ga
tz

 
26

-N
ov

-8
8 

A
le

ks
an

dr
 V

ol
ko

v 
S

er
ge

y 
K

rik
al

ev
 

Je
an

-L
ou

p 
C

hr
et

ie
n 

24
:1

8:
07

 
S

tu
dy

 o
f p

os
tu

ra
l a

nd
 lo

co
m

ot
or

 s
ys

te
m

s 
an

d 
th

e 
st

at
e 

of
 s

en
so

ria
l o

rg
an

s 
(I

, I
I, 

III
) 

S
T

S
-2

8 
(C

ol
um

bi
a)

 
8-

A
ug

-8
9 

B
re

w
st

er
 S

ha
w

, J
r 

R
ic

ha
rd

 R
ic

ha
rd

s 
Ja

m
es

 A
da

m
so

n 
D

av
id

 L
ee

st
m

a 
M

ar
k 

N
. B

ro
w

n 

5:
01

:0
0 

D
S

O
 4

59
:  

O
to

lit
h 

T
ilt

-T
ra

ns
la

tio
n 

R
ei

nt
er

pr
et

at
io

n 
D

S
O

 6
05

:  
P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 D

ur
in

g 
La

nd
in

g/
E

gr
es

s 

C
os

m
os

 2
04

4 
 

15
-S

ep
-8

9 
 

Z
ha

ko
ny

a 
an

d 
Z

ab
iy

ak
a 

(R
he

su
s 

m
on

ke
ys

) 
M

al
e 

sp
ec

ifi
c 

pa
th

og
en

 fr
ee

 
W

is
ta

r 
R

at
s 

 

14
:0

0:
00

 
A

da
pt

at
io

n 
of

 O
pt

ok
in

et
ic

 N
ys

ta
gm

us
 to

 M
ic

ro
gr

av
ity

 (
C

O
S

 2
04

4-
8)

  
E

ffe
ct

 o
f M

ic
ro

gr
av

ity
 o

n:
 II

. M
et

ab
ol

ic
 E

nz
ym

es
, N

eu
ro

tr
an

sm
itt

er
 A

m
in

o 
A

ci
ds

, a
nd

 
N

eu
ro

tr
an

sm
itt

er
 A

ss
oc

ia
te

d 
E

nz
ym

es
 in

 S
el

ec
te

d 
R

eg
io

ns
 o

f t
he

 C
en

tr
al

 N
er

vo
us

 
S

ys
te

m
 (

C
O

S
 2

04
4-

47
) 

F
un

ct
io

na
l N

eu
ro

m
us

cu
la

r 
A

da
pt

at
io

n 
to

 S
pa

ce
 F

lig
ht

 (
88

09
A

13
 2

/2
) 

 
M

et
ab

ol
ic

 a
nd

 M
or

ph
ol

og
ic

 P
ro

pe
rt

ie
s 

of
 M

us
cl

e 
F

ib
er

s 
an

d 
M

ot
or

 N
eu

ro
ns

 a
fte

r 
S

pa
ce

 
fli

gh
t: 

II.
 V

en
tr

al
 H

or
n 

C
el

l R
es

po
ns

es
 to

 S
pa

ce
 fl

ig
ht

 a
nd

 S
us

pe
ns

io
n 

(C
O

S
 2

04
4-

28
) 

 
S

tu
di

es
 o

f V
es

tib
ul

ar
 P

rim
ar

y 
A

ffe
re

nt
s 

in
 N

or
m

al
, H

yp
er

- 
an

d 
H

yp
og

ra
vi

ty
 (

C
O

S
 2

04
4-

40
) 



 

22
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-3

3 
(D

is
co

ve
ry

) 
22

-N
ov

-8
9 

F
re

de
ric

k 
G

re
go

ry
 

Jo
hn

 B
la

ha
 

F
. S

to
ry

 M
us

gr
av

e 
M

an
le

y 
C

ar
te

r,
 J

r 
K

at
hr

yn
 T

ho
rn

to
n 

5:
00

:0
6 

D
S

O
 4

68
:  

P
re

fli
gh

t A
da

pt
at

io
n 

T
ra

in
in

g 
(P

A
T

) 

S
T

S
-3

6 
(A

tla
nt

is
) 

28
-F

eb
-9

0 
Jo

hn
 C

re
ig

ht
on

 
Jo

hn
 C

as
pe

r 
R

ic
ha

rd
 M

ul
la

ne
 

D
av

id
 H

ilm
er

s 
P

ie
rr

e 
T

ho
ut

 

4:
10

:1
8 

D
S

O
 4

68
:  

P
re

fli
gh

t A
da

pt
at

io
n 

T
ra

in
in

g 
(P

A
T

) 
D

S
O

 6
05

:  
P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 D

ur
in

g 
La

nd
in

g/
E

gr
es

s 

S
T

S
-4

1 
(D

is
co

ve
ry

) 
6-

O
ct

-9
0 

R
ic

ha
rd

 R
ic

ha
rd

s 
R

ob
er

t C
ab

an
a 

W
ill

ia
m

 S
he

ph
er

d 
B

ru
ce

 M
el

ni
ck

 
T

ho
m

as
 A

ke
rs

 

4:
02

:1
0 

D
S

O
 6

05
:  

P
os

tu
ra

l E
qu

ili
br

iu
m

 C
on

tr
ol

 D
ur

in
g 

La
nd

in
g/

E
gr

es
s 

D
S

O
 6

04
O

I-
3:

  V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(e
ye

 a
nd

 h
ea

d 
m

ov
em

en
ts

) 

S
T

S
-3

5 
(C

ol
um

bi
a)

 
2-

D
ec

-9
0 

V
an

ce
 B

ra
nd

 
G

uy
 G

ar
dn

er
 

Je
ffr

ey
 H

of
fm

an
 

Jo
hn

 L
ou

ng
e 

R
ob

er
t P

ar
ke

r 
S

am
ue

l D
ur

ra
nc

e 
R

on
al

d 
P

ar
is

e 

8:
23

:0
5 

D
S

O
 4

68
:  

P
re

fli
gh

t A
da

pt
at

io
n 

T
ra

in
in

g 
(P

A
T

) 
D

S
O

 6
05

: P
os

tu
ra

l E
qu

ili
br

iu
m

 C
on

tr
ol

 D
ur

in
g 

La
nd

in
g/

E
gr

es
s 

S
T

S
-3

9 
(D

is
co

ve
ry

) 
28

-A
pr

-9
1 

M
ic

ha
el

 C
oa

ts
 

C
ha

rle
s 

L.
 V

ea
ch

 
D

on
al

d 
M

cM
on

ag
le

 
R

ic
ha

rd
 H

ie
b 

G
re

go
ry

 H
ar

ba
ug

h 
G

ui
on

 B
lu

fo
rd

 
B

la
in

e 
H

am
m

on
d 

8:
07

:2
2 

D
S

O
 6

04
 O

I-
3:

  V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(e
ye

 a
nd

 
he

ad
 m

ov
em

en
ts

) 
D

S
O

 6
05

:  
P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 D

ur
in

g 
La

nd
in

g/
E

gr
es

s 

S
T

S
-4

0 
(C

ol
um

bi
a)

 
5-

Ju
n-

91
 

B
ry

an
 D

. O
'C

on
no

r 
S

id
ne

y 
G

ut
ie

rr
ez

 
Ja

m
es

 B
ag

ia
n 

T
am

ar
a 

Je
rn

ig
an

 
R

he
a 

S
ed

do
n 

D
re

w
 G

af
fn

ey
 

M
ill

ie
 H

ug
he

s 
F

ul
fo

rd
 

9:
02

:1
4 

V
es

tib
ul

ar
 E

xp
er

im
en

ts
 in

 S
pa

ce
la

b 
(1

78
07

2 
1/

2)
 

D
S

O
 6

05
:  

P
os

tu
ra

l E
qu

ili
br

iu
m

 C
on

tr
ol

 D
ur

in
g 

La
nd

in
g/

E
gr

es
s 



 

23
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-4

3 
(A

tla
nt

is
) 

2-
A

ug
-9

1 
Jo

hn
 B

la
ha

 
M

ic
ha

el
 B

ak
er

 
S

ha
nn

on
 L

uc
id

 
Ja

m
es

 A
da

m
so

n 
G

. D
av

id
 L

ow
 

8:
21

:2
1 

D
S

O
 6

04
 O

I-
3B

:  
V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(e

ye
 a

nd
 

he
ad

 m
ov

em
en

ts
) 

D
S

O
 6

14
:  

H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 
D

S
O

 6
05

:  
P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 D

ur
in

g 
La

nd
in

g/
E

gr
es

s 

S
T

S
-4

8 
(D

is
co

ve
ry

) 
12

-S
ep

-9
1 

Jo
hn

 C
re

ig
ht

on
 

K
en

ne
th

 R
ei

gh
tle

r,
 J

r 
M

ar
k 

N
. B

ro
w

n 
C

ha
rle

s 
G

em
ar

 
Ja

m
es

 F
. B

uc
hl

i 

5:
08

:2
7 

D
S

O
 6

14
:  

H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 
D

S
O

 6
04

O
I-

1:
  V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(P

er
ce

pt
ua

l 
re

po
rt

in
g)

 

A
us

tr
oM

ir 
2-

O
ct

-9
1 

F
ra

nz
 A

rt
ur

 V
ie

hb
oe

ck
 

7:
22

:1
2 

 
E

ye
-h

ea
d-

ar
m

 c
oo

rd
in

at
io

n 
an

d 
sp

in
al

 r
ef

le
xe

s 
in

 w
ei

gh
tle

ss
ne

ss
 

S
LE

E
P

 e
xp

er
im

en
t 

D
ire

ct
io

na
l h

ea
rin

g 
in

 m
ic

ro
gr

av
ity

 
O

rie
nt

at
io

n 
ef

fe
ct

s 
fr

om
 o

pt
ok

in
et

ic
 s

tim
ul

at
io

ns
 

S
T

S
-4

4 
(A

tla
nt

is
) 

24
-N

ov
-9

1 
F

re
de

ric
k 

D
. G

re
go

ry
 

T
er

en
ce

 T
. H

en
ric

ks
 

M
ar

io
 R

un
co

, J
r 

Ja
m

es
 F

. V
os

s 
F

. S
to

ry
 M

us
gr

av
e 

T
ho

m
as

 J
. H

en
ne

n 

6:
22

:5
0 

D
S

O
 6

04
O

I-
3A

:  
V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(e

ye
 a

nd
 

he
ad

 m
ov

em
en

ts
) 

D
S

O
 6

04
O

I-
1:

  V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(P
er

ce
pt

ua
l 

re
po

rt
in

g)
 

D
S

O
 6

14
:  

H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 
D

S
O

 6
05

:  
P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 D

ur
in

g 
La

nd
in

g/
E

gr
es

s 
S

T
S

-4
2 

(D
is

co
ve

ry
) 

22
-J

an
-9

2 
S

te
ve

n 
O

sw
al

d 
N

or
m

an
 T

ha
ga

rd
 

D
av

id
 C

. H
ilm

er
s 

W
ill

ia
m

 R
ea

dd
y 

R
ob

er
ta

 B
on

da
r 

U
lf 

M
er

bo
ld

 

8:
01

:1
4 

M
ic

ro
gr

av
ity

 V
es

tib
ul

ar
 In

ve
st

ig
at

io
ns

 (
28

40
58

) 

G
er

m
an

 M
ir 

M
is

si
on

 '9
2 

 

17
-M

ar
-9

2 
K

la
us

-D
ie

tr
ic

h 
F

la
de

 
7:

21
:5

2 
 

S
le

ep
 a

nd
 C

irc
ad

ia
n 

R
hy

th
m

 
Ill

us
io

ns
 o

f V
er

tic
al

ity
 

S
T

S
-4

5 
(A

tla
nt

is
) 

24
-M

ar
-9

2 
C

ha
rle

s 
B

ol
de

n 
B

ria
n 

D
uf

fy
 

K
at

hr
yn

 S
ul

liv
an

 
D

av
id

 L
ee

st
m

a 
C

. M
ic

ha
el

 F
oa

le
 

B
yr

on
 L

ic
ht

en
be

rg
 

D
irk

 F
rim

ou
t 

8:
22

:0
9 

D
S

O
 6

14
:  

H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 
D

S
O

 6
04

O
I-

1:
  V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(P

er
ce

pt
ua

l 
re

po
rt

in
g)

 
 



 

24
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-4

9 
(E

nd
ea

vo
ur

) 
7-

M
ay

-9
2 

D
an

ie
l B

ra
nd

en
st

ei
n 

K
ev

in
 C

hi
lto

n 
P

ie
rr

e 
T

ho
ut

 
K

at
hr

yn
 T

ho
rn

to
n 

R
ic

ha
rd

 H
ie

b 
T

ho
m

as
 A

ke
rs

 
B

ru
ce

 M
el

ni
ck

 

8:
21

:1
7 

D
S

O
 6

04
O

I-
3B

:  
V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(e

ye
 a

nd
 

he
ad

 m
ov

em
en

ts
) 

 
D

S
O

 6
04

O
I-

1:
  V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(P

er
ce

pt
ua

l 
re

po
rt

in
g)

 
D

S
O

 6
14

:  
H

ea
d 

an
d 

G
az

e 
S

ta
bi

lit
y 

D
ur

in
g 

Lo
co

m
ot

io
n 

D
S

O
 6

05
:  

P
os

tu
ra

l E
qu

ili
br

iu
m

 C
on

tr
ol

 D
ur

in
g 

La
nd

in
g/

E
gr

es
s 

S
T

S
-5

0 
(C

ol
um

bi
a)

 
25

-J
un

-9
2 

R
ic

ha
rd

 R
ic

ha
rd

s 
K

en
 B

ow
er

so
x 

B
on

ni
e 

D
un

ba
r 

E
lle

n 
B

ak
er

 
C

ar
l M

ea
de

 
La

w
re

nc
e 

D
eL

uc
as

 
E

ug
en

e 
T

rin
h 

13
:1

9:
30

 
D

S
O

 6
14

:  
H

ea
d 

an
d 

G
az

e 
S

ta
bi

lit
y 

D
ur

in
g 

Lo
co

m
ot

io
n 

D
S

O
 6

20
:  

P
hy

si
ol

og
ic

al
 E

va
lu

at
io

n 
of

 A
st

ro
na

ut
 S

ea
t E

gr
es

s 
A

bi
lit

y 
at

 W
he

el
s 

S
to

p 
D

S
O

 6
05

:  
P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 D

ur
in

g 
La

nd
in

g/
E

gr
es

s 

A
nt

ar
es

 
 

27
-J

ul
-9

2 
M

ic
he

l T
og

ni
ni

 
13

:1
8:

56
 

H
ap

tic
 p

er
ce

pt
io

n 
in

 w
ei

gh
tle

ss
ne

ss
 

S
tu

dy
 o

f a
da

pt
iv

e 
pr

oc
es

s 
in

 h
um

an
 p

ro
pr

io
ce

pt
iv

e 
fu

nc
tio

ns
 a

t c
og

ni
tiv

e 
an

d 
se

ns
or

y-
m

ot
or

 le
ve

ls
 in

 w
ei

gh
tle

ss
ne

ss
 

S
ym

m
et

ry
 d

et
ec

tio
n 

S
T

S
-4

6 
(A

tla
nt

is
) 

31
-J

ul
-9

2 
Lo

re
n 

S
hr

iv
er

 
A

nd
re

w
 A

lle
n 

Je
ffr

ey
 H

of
fm

an
 

F
ra

nk
lin

 C
ha

ng
-D

ia
z 

C
la

ud
e 

N
ic

ol
lie

r 
M

ar
sh

a 
Iv

in
s 

F
ra

nc
o 

M
al

er
ba

 

7:
23

:1
5 

D
S

O
 6

14
: H

ea
d 

an
d 

G
az

e 
S

ta
bi

lit
y 

D
ur

in
g 

Lo
co

m
ot

io
n 

D
S

O
 6

04
 O

I-
1:

  V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(P
er

ce
pt

ua
l 

re
po

rt
in

g)
 

 

S
T

S
-4

7 
(E

nd
ea

vo
ur

) 
12

-S
ep

-9
2 

R
ob

er
t G

ib
so

n 
C

ur
tis

 L
. B

ro
w

n 
M

ar
k 

C
. L

ee
 

N
. J

an
 D

av
is

 
Ja

y 
A

pt
 

M
ae

 J
em

is
on

 
M

am
or

u 
M

oh
ri 

7:
22

:3
0 

D
S

O
 6

14
: H

ea
d 

an
d 

G
az

e 
S

ta
bi

lit
y 

D
ur

in
g 

Lo
co

m
ot

io
n 

A
ut

og
en

ic
 F

ee
db

ac
k 

T
ra

in
in

g 
E

xe
rc

is
e 

(A
F

T
E

) 
A

s 
a 

P
re

ve
nt

at
iv

e 
M

et
ho

d 
fo

r 
S

pa
ce

 
A

da
pt

at
io

n 
S

yn
dr

om
e 

(1
78

19
5 

2/
3)

 

S
T

S
-5

2 
(C

ol
um

bi
a)

 
22

-O
ct

-9
2 

Ja
m

es
 W

et
he

rb
ee

 
M

ic
ha

el
 B

ak
er

 
C

ha
rle

s 
L.

 V
ea

ch
 

W
ill

ia
m

 S
he

ph
er

d 
T

am
ar

a 
Je

rn
ig

an
 

S
te

ve
n 

M
ac

Le
an

 

9:
20

:5
6 

D
S

O
 6

04
O

I-
3B

:  
V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(e

ye
 a

nd
 

he
ad

 m
ov

em
en

ts
) 

D
S

O
 6

04
O

I-
1:

  V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(P
er

ce
pt

ua
l 

re
po

rt
in

g)
 

D
S

O
 6

05
: P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 D

ur
in

g 
La

nd
in

g/
E

gr
es

s 



 

25
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-5

3 
(D

is
co

ve
ry

) 
2-

D
ec

-9
2 

D
av

id
 W

al
ke

r 
R

ob
er

t C
ab

an
a 

G
ui

on
 B

lu
fo

rd
 

Ja
m

es
 V

os
s 

M
ic

ha
el

 C
lif

fo
rd

 

7:
07

:1
9 

D
S

O
 6

04
O

I-
3B

:  
V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(e

ye
 a

nd
 

he
ad

 m
ov

em
en

ts
) 

D
S

O
 6

04
O

I-
1:

  V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(P
er

ce
pt

ua
l 

re
po

rt
in

g)
 

D
S

O
 6

14
: H

ea
d 

an
d 

G
az

e 
S

ta
bi

lit
y 

D
ur

in
g 

Lo
co

m
ot

io
n 

D
S

O
 6

05
: P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 D

ur
in

g 
La

nd
in

g/
E

gr
es

s 
C

os
m

os
 2

22
9 

 
29

-D
ec

-9
2 

 
2 

R
he

su
s 

M
on

ke
ys

 
 

12
:0

0:
00

 
 

A
da

pt
at

io
n 

to
 M

ic
ro

gr
av

ity
 o

f O
cu

lo
m

ot
or

 R
ef

le
xe

s 
(A

M
O

R
):

 O
to

lit
h-

O
cu

la
r 

R
ef

le
xe

s 
(8

80
9A

08
) 

 
F

un
ct

io
na

l N
eu

ro
m

us
cu

la
r 

A
da

pt
at

io
n 

to
 S

pa
ce

 F
lig

ht
 (

88
09

A
13

 2
/2

) 
 

S
tu

di
es

 o
f V

es
tib

ul
ar

 N
eu

ro
ns

 in
 N

or
m

al
, H

yp
er

- 
an

d 
H

yp
og

ra
vi

ty
 (

88
09

A
16

) 
S

T
S

-5
4 

(E
nd

ea
vo

ur
) 

13
-J

an
-9

3 
Jo

hn
 C

as
pe

r 
D

on
al

d 
M

cM
on

ag
le

 
M

ar
io

 R
un

co
 

G
re

go
ry

 H
ar

ba
ug

h 
S

us
an

 H
el

m
s 

5:
23

:3
8 

D
S

O
 6

04
O

I-
3A

:  
V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(e

ye
 a

nd
 

he
ad

 m
ov

em
en

ts
) 

D
S

O
 6

04
O

I-
1:

  V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(P
er

ce
pt

ua
l 

re
po

rt
in

g)
 

D
S

O
 6

05
: P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 D

ur
in

g 
La

nd
in

g/
E

gr
es

s 
S

T
S

-5
6 

(D
is

co
ve

ry
) 

8-
A

pr
-9

3 
K

en
ne

th
 C

am
er

on
 

S
te

ph
en

 O
sw

al
d 

C
. M

ic
ha

el
 F

oa
le

 
K

en
ne

th
 C

oc
kr

el
l 

E
lle

n 
O

ch
oa

 

9:
06

:0
8 

D
S

O
 6

05
:  

P
os

tu
ra

l E
qu

ili
br

iu
m

 C
on

tr
ol

 D
ur

in
g 

La
nd

in
g/

E
gr

es
s 

S
T

S
-5

7 
(E

nd
ea

vo
ur

) 
21

-J
un

-9
3 

R
on

al
d 

G
ra

be
 

B
ria

n 
D

uf
fy

 
G

. D
av

id
 L

ow
 

N
an

cy
 S

he
rlo

ck
 

P
et

er
 W

is
of

f 
Ja

ni
ce

 V
os

s 

9:
23

:4
4 

D
S

O
 6

04
O

I-
3B

:  
V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(e

ye
 a

nd
 

he
ad

 m
ov

em
en

ts
) 

D
S

O
 6

04
O

I-
1:

  V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(P
er

ce
pt

ua
l 

re
po

rt
in

g)
 

D
S

O
 6

14
: H

ea
d 

an
d 

G
az

e 
S

ta
bi

lit
y 

D
ur

in
g 

Lo
co

m
ot

io
n 

A
lta

ir 
1-

Ju
l-9

3 
Je

an
-P

ie
rr

e 
H

ai
gn

er
e 

21
:1

6:
08

 
S

tu
dy

 o
f r

ol
e 

of
 v

is
ua

l m
ot

or
 in

 o
pe

ra
tio

na
l a

ct
iv

iti
es

: M
en

ta
l R

ot
at

io
n 

S
tu

dy
 o

f r
ol

e 
of

 v
is

ua
l m

ot
or

 in
 o

pe
ra

tio
na

l a
ct

iv
iti

es
: S

ym
m

et
ry

 d
et

ec
tio

n 
H

ap
tic

 p
er

ce
pt

io
n 

in
 w

ei
gh

tle
ss

ne
ss

 
S

tu
dy

 o
f l

im
b/

bo
dy

 m
ov

em
en

t i
n 

m
ic

ro
gr

av
ity

 
S

T
S

-5
1 

(D
is

co
ve

ry
) 

12
-S

ep
-9

3 
F

ra
nk

 C
ul

be
rt

so
n 

W
ill

ia
m

 R
ea

dd
y 

Ja
m

es
 N

ew
m

an
 

D
an

ie
l B

ur
sc

h 
C

ar
l W

al
z 

9:
20

:1
1 

D
S

O
 6

04
O

I-
3A

:  
V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(e

ye
 a

nd
 

he
ad

 m
ov

em
en

ts
) 

D
S

O
 6

04
O

I-
1:

  V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(P
er

ce
pt

ua
l 

re
po

rt
in

g)
 

D
S

O
 6

05
: P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 D

ur
in

g 
La

nd
in

g/
E

gr
es

s 



 

26
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-5

8 
(C

ol
um

bi
a)

 
18

-O
ct

-9
3 

Jo
hn

 B
la

ha
 

R
ic

ha
rd

 S
ea

rf
os

s 
M

. R
he

a 
S

ed
do

n 
W

ill
ia

m
 S

. M
cA

rt
hu

r 
D

av
id

 A
. W

ol
f 

S
ha

nn
on

 W
. L

uc
id

 
M

ar
tin

 F
et

tm
an

 

14
:0

0:
12

 
D

S
O

 6
04

O
I-

3B
:  

V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(e
ye

 a
nd

 
he

ad
 m

ov
em

en
ts

) 
D

S
O

 6
14

: H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 
D

S
O

 6
20

:  
P

hy
si

ol
og

ic
al

 E
va

lu
at

io
n 

of
 A

st
ro

na
ut

 S
ea

t E
gr

es
s 

A
bi

lit
y 

at
 W

he
el

s 
S

to
p 

D
S

O
 6

05
: P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 D

ur
in

g 
La

nd
in

g/
E

gr
es

s;
 V

es
tib

ul
ar

 E
xp

er
im

en
ts

 
in

 S
pa

ce
la

b 
(1

78
07

2 
2/

2)
 

S
T

S
-6

1 
(E

nd
ea

vo
ur

) 
2-

D
ec

-9
3 

R
ic

ha
rd

 O
. C

ov
ey

 
K

en
ne

th
 D

. B
ow

er
so

x 
F

. S
to

ry
 M

us
gr

av
e 

K
at

hr
yn

 C
. T

ho
rn

to
n 

C
la

ud
e 

N
ic

ol
lie

r 
Je

ffr
ey

 A
. H

of
fm

an
 

T
ho

m
as

 D
. A

ke
rs

 

10
:1

9:
58

 
D

S
O

 6
04

O
I-

3B
: V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(e

ye
 a

nd
 

he
ad

 m
ov

em
en

ts
) 

 

S
T

S
-6

0 
(D

is
co

ve
ry

) 
3-

F
eb

-9
4 

C
ha

rle
s 

F
. B

ol
de

n 
K

en
ne

th
 S

. R
ei

gh
tle

r 
N

. J
an

 D
av

is
 

R
on

al
d 

M
. S

eg
a 

F
ra

nk
lin

 R
. C

ha
ng

-D
ia

z 
S

er
ge

i K
. K

rik
al

ev
 

8:
07

:0
9 

E
ye

-H
ea

d 
C

oo
rd

in
at

io
n 

D
ur

in
g 

T
ar

ge
t A

cq
ui

si
tio

n 
(4

.2
.1

) 
A

lte
ra

tio
ns

 in
 P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 A

ss
oc

ia
te

d 
w

ith
 L

on
g 

D
ur

at
io

n 
S

pa
ce

 F
lig

ht
 

(4
.2

.4
c)

 
B

io
m

ec
ha

ni
cs

 o
f M

ov
em

en
t D

ur
in

g 
Lo

co
m

ot
io

n 
(4

.2
.4

a)
 

T
he

 E
ffe

ct
s 

of
 L

on
g-

D
ur

at
io

n 
S

pa
ce

 F
lig

ht
 o

n 
E

ye
, H

ea
d,

 a
nd

 T
ru

nk
 C

oo
rd

in
at

io
n 

D
ur

in
g 

Lo
co

m
ot

io
n 

(4
.2

.4
d)

 
A

ut
on

om
ic

 a
nd

 G
as

tr
ic

 F
un

ct
io

n 
A

ss
oc

ia
te

d 
w

ith
 S

pa
ce

 M
ot

io
n 

S
ic

kn
es

s 
S

T
S

-6
2 

(C
ol

um
bi

a)
 

4-
M

ar
-9

4 
Jo

hn
 H

. C
as

pe
r 

A
nd

re
w

 M
. A

lle
n 

P
ie

rr
e 

J.
 T

hu
ot

 
C

ha
rle

s 
D

. G
em

a 
M

ar
sh

a 
S

. I
vi

ns
 

13
:2

3:
16

 
D

S
O

 6
04

O
I-

3B
:  

V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(e
ye

 a
nd

 
he

ad
 m

ov
em

en
ts

) 
D

S
O

 6
14

: H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 
D

S
O

 6
05

: P
os

tu
ra

l E
qu

ili
br

iu
m

 C
on

tr
ol

 D
ur

in
g 

La
nd

in
g/

E
gr

es
s 

S
T

S
-5

9 
(E

nd
ea

vo
ur

) 
9-

A
pr

-9
4 

S
id

ne
y 

M
. G

ut
ie

rr
ez

 
K

ev
in

 P
. C

hi
lto

n 
Li

nd
a 

M
. G

od
w

in
 

Ja
y 

A
pt

 
M

ic
ha

el
 R

. C
lif

fo
rd

 
T

ho
m

as
 D

. J
on

es
 

11
:0

5:
49

 
D

S
O

 6
04

O
I-

3B
:  

V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(e
ye

 a
nd

 
he

ad
 m

ov
em

en
ts

) 
 



 

27
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-6

5 
(C

ol
um

bi
a)

 
8-

Ju
l-9

4 
R

ob
er

t D
. C

ab
an

a 
Ja

m
es

 D
. H

al
se

ll 
R

ic
ha

rd
 J

. H
ie

b 
C

ar
l E

. W
al

z 
Le

ro
y 

C
hi

ao
 

D
on

al
d 

A
. T

ho
m

as
 

C
hi

ak
i N

ai
to

-M
uk

ai
 

14
:1

7:
55

 
D

S
O

 6
14

: H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 

S
T

S
-6

4 
(D

is
co

ve
ry

) 
9-

S
ep

-9
4 

R
ic

ha
rd

 N
. R

ic
ha

rd
s 

L.
 B

la
in

e 
H

am
m

on
d,

 J
r 

Je
rr

y 
M

. L
in

en
ge

r 
S

us
an

 J
. H

el
m

s 
C

ar
l J

. M
ea

de
 

M
ar

k 
C

. L
ee

 

10
:2

2:
49

 
D

S
O

 6
05

: P
os

tu
ra

l E
qu

ili
br

iu
m

 C
on

tr
ol

 D
ur

in
g 

La
nd

in
g/

E
gr

es
s 

D
S

O
 6

14
B

: H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 
(P

at
h 

In
te

gr
at

io
n)

 
D

S
O

 6
04

O
I-

3B
:  

V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(e
ye

 a
nd

 
he

ad
 m

ov
em

en
ts

) 

S
T

S
-6

8 
(E

nd
ea

vo
ur

) 
30

-S
ep

-9
4 

M
ic

ha
el

 A
. B

ak
er

 
T

er
re

nc
e 

W
. W

ilc
ut

t 
T

ho
m

as
 D

. J
on

es
 

S
te

ve
n 

L.
 S

m
ith

 
D

an
ie

l W
. B

ur
sc

h 
P

et
er

 J
. K

. W
is

of
f 

11
:0

5:
46

 
D

S
O

 6
04

O
I-

3C
: V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(e

ye
 a

nd
 

he
ad

 m
ov

em
en

ts
) 

 
D

S
O

 6
14

B
: H

ea
d 

an
d 

G
az

e 
S

ta
bi

lit
y 

D
ur

in
g 

Lo
co

m
ot

io
n 

(P
at

h 
In

te
gr

at
io

n)
 

D
S

O
 6

05
: P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 D

ur
in

g 
La

nd
in

g/
E

gr
es

s 

E
ur

oM
IR

 9
4 

4-
O

ct
-9

4 
U

lf 
M

er
bo

ld
 

31
:1

2:
35

 
P

os
tu

re
 a

nd
 m

ov
em

en
t i

n 
m

ic
ro

gr
av

ity
 

S
T

A
M

P
 E

xp
er

im
en

t -
 p

er
ce

pt
io

n 
of

 fi
gu

re
 s

ym
m

et
ry

 b
y 

th
e 

tw
o 

ce
re

br
al

 h
em

is
ph

er
es

 
C

irc
ad

ia
n 

rh
yt

hm
s 

an
d 

sl
ee

p 
du

rin
g 

a 
30

-d
ay

 s
pa

ce
 m

is
si

on
 

A
da

pt
at

io
n 

of
 b

as
ic

 v
es

tib
ul

o-
oc

ul
om

ot
or

 m
ec

ha
ni

sm
 to

 a
lte

re
d 

gr
av

ity
 c

on
di

tio
ns

 
O

to
lit

h 
ad

ap
ta

tio
n 

to
 d

iff
er

en
t l

ev
el

s 
of

 m
ic

ro
gr

av
ity

 
S

pa
tia

l o
rie

nt
at

io
n 

an
d 

sp
at

ia
l s

ic
kn

es
s.

 
S

T
S

-6
6 

(A
tla

nt
is

) 
3-

N
ov

-9
4 

D
on

al
d 

R
. M

cM
on

ag
le

 
C

ur
tis

 L
. B

ro
w

n,
 J

r.
 

E
lle

n 
O

ch
oa

 
S

co
tt 

E
. P

ar
az

yn
sk

i 
Jo

se
ph

 R
. T

an
ne

r 
Je

an
-F

ra
nc

oi
s 

C
le

rv
oy

 

10
:2

2:
34

 
D

S
O

 6
05

: P
os

tu
ra

l E
qu

ili
br

iu
m

 C
on

tr
ol

 D
ur

in
g 

La
nd

in
g/

E
gr

es
s 

D
S

O
 6

14
B

: H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 
(P

at
h 

In
te

gr
at

io
n)

 
D

S
O

 6
04

O
I-

3B
:  

V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n(

ey
e 

an
d 

he
ad

 m
ov

em
en

ts
) 

S
T

S
-6

3 
(D

is
co

ve
ry

) 
3-

F
eb

-9
5 

Ja
m

es
 D

. W
he

th
er

be
e 

E
ile

en
 M

. C
ol

lin
s 

C
. M

ic
ha

el
 F

oa
le

 
Ja

ni
ce

 E
. V

os
s 

B
er

na
rd

 A
. H

ar
ris

 
V

la
di

m
ar

 G
. T

ito
v 

8:
06

:2
8 

E
ye

-H
ea

d 
C

oo
rd

in
at

io
n 

D
ur

in
g 

T
ar

ge
t A

cq
ui

si
tio

n 
(4

.2
.1

) 
A

nt
ic

ip
at

or
y 

P
os

tu
ra

l A
ct

iv
ity

 (
P

O
S

A
) 

(4
.2

.4
b)

 
B

io
m

ec
ha

ni
cs

 o
f M

ov
em

en
t D

ur
in

g 
Lo

co
m

ot
io

n 
(4

.2
.4

a)
 

A
ut

on
om

ic
 a

nd
 G

as
tr

ic
 F

un
ct

io
n 

A
ss

oc
ia

te
d 

w
ith

 S
pa

ce
 M

ot
io

n 
S

ic
kn

es
s 



 

28
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-6

7 
(E

nd
ea

vo
ur

) 
2-

M
ar

-9
5 

S
te

ph
en

 S
. O

sw
al

d 
W

ill
ia

m
 G

 G
re

go
ry

 
T

am
ar

 E
. J

er
ni

ga
n 

Jo
hn

 M
. G

ru
ns

fe
ld

 
W

en
dy

 B
. L

aw
re

nc
e 

R
on

al
d 

A
. P

ar
is

e 
S

am
ue

l T
. D

ur
ra

nc
e 

16
:1

5:
08

 
D

S
O

 6
05

: P
os

tu
ra

l E
qu

ili
br

iu
m

 C
on

tr
ol

 D
ur

in
g 

La
nd

in
g/

E
gr

es
s 

D
S

O
 6

14
B

: H
ea

d 
an

d 
G

az
e 

S
ta

bi
lit

y 
D

ur
in

g 
Lo

co
m

ot
io

n 
(P

at
h 

In
te

gr
at

io
n)

 
D

S
O

 6
04

O
I-

3C
:  

V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(e
ye

 a
nd

 
he

ad
 m

ov
em

en
ts

) 

M
ir 

18
 

N
A

S
A

 1
 

14
-M

ar
-9

5 
V

la
di

m
ir 

D
ez

hu
ro

v 
G

en
na

dy
 S

tr
ek

al
ov

 
N

or
m

an
 T

ha
ga

rd
 

11
5:

08
:4

3 
T

he
 E

ffe
ct

iv
en

es
s 

of
 M

an
ua

l C
on

tr
ol

 D
ur

in
g 

S
im

ul
at

io
n 

of
 F

lig
ht

 T
as

ks
 (

P
IL

O
T

) 
 

A
nt

ic
ip

at
or

y 
P

os
tu

ra
l A

ct
iv

ity
 (

P
O

S
A

) 
(4

.2
.4

b)
  

A
lte

ra
tio

ns
 in

 P
os

tu
ra

l E
qu

ili
br

iu
m

 C
on

tr
ol

 A
ss

oc
ia

te
d 

w
ith

 L
on

g 
D

ur
at

io
n 

S
pa

ce
 F

lig
ht

 
(4

.2
.4

c)
 

E
ye

-H
ea

d 
C

oo
rd

in
at

io
n 

D
ur

in
g 

T
ar

ge
t A

cq
ui

si
tio

n 
(4

.2
.1

) 
T

he
 E

ffe
ct

s 
of

 L
on

g-
D

ur
at

io
n 

S
pa

ce
 F

lig
ht

 o
n 

E
ye

, H
ea

d,
 a

nd
 T

ru
nk

 C
oo

rd
in

at
io

n 
D

ur
in

g 
Lo

co
m

ot
io

n 
(4

.2
.4

d)
 

S
T

S
-7

1 
(A

tla
nt

is
) 

(o
n 

M
ir 

19
) 

27
-J

un
-9

5 
R

ob
er

t L
. G

ib
so

n 
C

ha
rle

s 
J.

 P
re

co
ur

t 
E

lle
n 

S
. B

ak
er

; 
B

on
ni

e 
J.

 D
un

ba
r 

G
re

go
ry

 J
 H

ar
ba

ug
h 

A
na

to
ly

 S
ol

ov
ye

v 
N

ik
ol

ai
 B

ud
ar

in
 

9:
19

:2
2 

(S
T

S
-7

1 
cr

ew
) 

 75
:1

1:
20

  
(M

ir 
19

 
cr

ew
 -

 
S

ol
ov

ye
v 

&
 B

ud
ar

in
) 

E
ye

-H
ea

d 
C

oo
rd

in
at

io
n 

D
ur

in
g 

T
ar

ge
t A

cq
ui

si
tio

n 
(4

.2
.1

) 
A

nt
ic

ip
at

or
y 

P
os

tu
ra

l A
ct

iv
ity

 (
P

O
S

A
) 

(4
.2

.4
b)

 
A

lte
ra

tio
ns

 in
 P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 A

ss
oc

ia
te

d 
w

ith
 L

on
g 

D
ur

at
io

n 
S

pa
ce

 F
lig

ht
 

(4
.2

.4
c)

 
T

he
 E

ffe
ct

s 
of

 L
on

g-
D

ur
at

io
n 

S
pa

ce
 F

lig
ht

 o
n 

E
ye

, H
ea

d,
 a

nd
 T

ru
nk

 C
oo

rd
in

at
io

n 
D

ur
in

g 
Lo

co
m

ot
io

n 
(4

.2
.4

d)
 

B
io

m
ec

ha
ni

cs
 o

f M
ov

em
en

t D
ur

in
g 

Lo
co

m
ot

io
n 

(4
.2

.4
a)

 
A

ut
on

om
ic

 a
nd

 G
as

tr
ic

 F
un

ct
io

n 
A

ss
oc

ia
te

d 
w

ith
 S

pa
ce

 M
ot

io
n 

S
ic

kn
es

s 

S
T

S
-7

0 
(D

is
co

ve
ry

) 
13

-J
ul

-9
5 

T
er

re
nc

e 
T

. H
en

ric
ks

 
K

ev
in

 R
. K

re
ge

l 
N

an
cy

 J
an

e 
C

ur
rie

 
D

on
al

d 
A

. T
ho

m
as

 
M

ar
y 

E
lle

n 
W

eb
er

 

8:
22

:2
0 

D
S

O
 6

04
O

I-
1:

  V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(P
er

ce
pt

ua
l 

re
po

rt
in

g)
 

 

E
ur

oM
IR

 9
5 

3-
S

ep
-9

5 
T

ho
m

as
 R

ei
te

r 
 

17
9:

01
:4

1 
P

os
tu

ra
l m

od
ifi

ca
tio

ns
 in

 m
ic

ro
gr

av
ity

 
D

iff
er

en
tia

l e
ffe

ct
s 

of
 o

to
lit

h 
in

pu
t o

n 
oc

ul
ar

 la
te

ro
pu

ls
io

n,
 c

yc
lo

ro
ta

tio
n,

 p
er

ce
iv

ed
 v

is
ua

l 
ve

rt
ic

al
, s

tr
ai

gh
t a

he
ad

, a
nd

 to
ni

c 
ne

ck
 r

ef
le

xe
s 

in
 m

an
 

In
flu

en
ce

 o
f g

ra
vi

ty
 o

n 
th

e 
pr

ep
ar

at
io

n 
an

d 
ex

ec
ut

io
n 

of
 v

ol
un

ta
ry

 m
ov

em
en

ts
 

S
T

S
-6

9 
(E

nd
ea

vo
ur

) 
7-

S
ep

-9
5 

D
av

id
 M

. W
al

ke
r 

K
en

ne
th

 D
. C

oc
kr

el
l 

Ja
m

es
 S

. V
os

s 
Ja

m
es

 H
. N

ew
m

an
 

M
ic

ha
el

 L
. G

er
nh

ar
dt

 

10
:2

0:
28

 
D

S
O

 6
04

O
I-

3B
: V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(e

ye
 a

nd
 

he
ad

 m
ov

em
en

ts
) 

D
S

O
 6

05
: P

os
tu

ra
l E

qu
ili

br
iu

m
 C

on
tr

ol
 D

ur
in

g 
La

nd
in

g/
E

gr
es

s 



 

29
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-7

3 
(C

ol
um

bi
a)

 
20

-O
ct

-9
5 

K
en

ne
th

 D
. B

ow
er

so
x 

K
en

t V
. R

om
in

ge
r 

K
at

hr
yn

 C
. T

ho
rn

to
n 

C
at

he
rin

e 
G

. C
ol

em
an

 
M

ic
ha

el
 E

. L
op

ez
-A

le
gr

ia
 

F
re

d 
W

. L
es

lie
 

A
lb

er
t S

ac
co

, J
r.

 

15
:2

1:
53

 
D

S
O

 6
05

: P
os

tu
ra

l E
qu

ili
br

iu
m

 C
on

tr
ol

 D
ur

in
g 

La
nd

in
g/

E
gr

es
s 

D
S

O
 6

04
O

I-
3C

: V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(e
ye

 a
nd

 
he

ad
 m

ov
em

en
ts

) 
 

D
S

O
 6

04
O

I-
1:

 V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(P
er

ce
pt

ua
l 

re
po

rt
in

g)
 

S
T

S
-7

4 
(A

tla
nt

is
) 

12
-N

ov
-9

5 
K

en
ne

th
 D

. C
am

er
on

 
Ja

m
es

 D
. H

al
se

ll 
Je

rr
y 

L.
 R

os
s 

W
ill

ia
m

 S
. M

cA
rt

hu
r 

C
hr

is
 A

 H
ad

fie
ld

 

8:
04

:3
1 

D
S

O
 6

04
O

I-
1:

 V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(P
er

ce
pt

ua
l 

re
po

rt
in

g)
 

 

S
T

S
-7

2 
(E

nd
ea

vo
ur

) 
11

-J
an

-9
6 

B
ria

n 
D

uf
fy

 
B

re
nt

 W
. J

et
t 

Le
ro

y 
C

hi
ao

 
D

an
ie

l T
. B

ar
ry

 
W

in
st

on
 E

 S
co

tt 
K

oi
ch

i W
ak

at
a 

8:
22

:0
1 

D
S

O
 6

04
O

I-
3C

: V
is

ua
l-V

es
tib

ul
ar

 In
te

gr
at

io
n 

as
 a

 F
un

ct
io

n 
of

 A
da

pt
at

io
n 

(e
ye

 a
nd

 
he

ad
 m

ov
em

en
ts

) 
D

S
O

 6
04

O
I-

1:
 V

is
ua

l-V
es

tib
ul

ar
 In

te
gr

at
io

n 
as

 a
 F

un
ct

io
n 

of
 A

da
pt

at
io

n 
(P

er
ce

pt
ua

l 
re

po
rt

in
g)

 

S
oy

uz
-T

M
23

 
(o

n 
M

ir 
21

) 
 

21
-F

eb
-9

6 
Y

ur
i O

nu
fr

ie
nk

o 
Y

ur
i U

sa
ch

ev
 

19
3:

19
:0

7 
A

nt
ic

ip
at

or
y 

P
os

tu
ra

l A
ct

iv
ity

 D
ur

in
g 

Lo
ng

 D
ur

at
io

n 
S

pa
ce

 F
lig

ht
 (

94
00

42
3)

 
T

he
 E

ffe
ct

s 
of

 L
on

g 
D

ur
at

io
n 

S
pa

ce
 F

lig
ht

 o
n 

G
az

e 
C

on
tr

ol
 (

94
01

64
7)

 
T

he
 E

ffe
ct

s 
of

 L
on

g-
D

ur
at

io
n 

S
pa

ce
 F

lig
ht

 o
n 

E
ye

, H
ea

d,
 a

nd
 T

ru
nk

 C
oo

rd
in

at
io

n 
D

ur
in

g 
Lo

co
m

ot
io

n 
(9

30
71

91
) 

R
av

no
ve

si
e 

– 
S

en
so

ry
 a

nd
 m

ot
or

 m
ec

ha
ni

sm
s 

in
 v

er
tic

al
 p

os
e 

co
nt

ro
l a

fte
r 

lo
ng

 
du

ra
tio

n 
ex

po
su

re
 to

 m
ic

ro
gr

av
ity

 
S

T
S

-7
6 

N
A

S
A

 2
 

(o
n 

M
ir 

21
) 

22
-M

ar
-9

6 
 

S
ha

nn
on

 L
uc

id
 

 
18

8:
04

:0
1 

 
A

nt
ic

ip
at

or
y 

P
os

tu
ra

l A
ct

iv
ity

 D
ur

in
g 

Lo
ng

 D
ur

at
io

n 
S

pa
ce

 F
lig

ht
 (

94
00

42
3)

 
T

he
 E

ffe
ct

s 
of

 L
on

g 
D

ur
at

io
n 

S
pa

ce
 F

lig
ht

 o
n 

G
az

e 
C

on
tr

ol
 (

94
01

64
7)

 

S
T

S
-7

8 
(C

ol
um

bi
a)

 
20

-J
un

-9
6 

T
er

re
nc

e 
T

. H
en

ric
ks

 
K

ev
in

 R
. K

re
ge

l 
S

us
an

 J
. H

el
m

s;
  

R
ic

ha
rd

 M
. L

in
ne

ha
n 

C
ha

rle
s 

E
. B

ra
dy

, J
r.

 
Je

an
-J

ea
qu

es
 F

av
ie

r 
R

ob
er

t B
re

nt
 T

hi
rs

k 

16
:2

1:
48

 
C

O
IS

:  
C

an
al

 O
to

lit
h 

In
te

gr
at

io
n 

S
tu

di
es

 
T

or
so

 R
ot

at
io

n 
E

xp
er

im
en

t (
T

R
E

) 

S
oy

uz
-T

M
24

  
(o

n 
M

ir 
22

) 
17

-A
ug

-9
6 

V
al

er
y 

K
or

zu
n 

A
le

xa
nd

r 
K

al
er

i 
19

6:
17

:2
6 

T
he

 E
ffe

ct
s 

of
 L

on
g-

D
ur

at
io

n 
S

pa
ce

 F
lig

ht
 o

n 
E

ye
, H

ea
d,

 a
nd

 T
ru

nk
 C

oo
rd

in
at

io
n 

D
ur

in
g 

Lo
co

m
ot

io
n 

(9
30

71
91

) 
R

av
no

ve
si

e 
– 

S
en

so
ry

 a
nd

 m
ot

or
 m

ec
ha

ni
sm

s 
in

 v
er

tic
al

 p
os

e 
co

nt
ro

l a
fte

r 
lo

ng
 

du
ra

tio
n 

ex
po

su
re

 to
 m

ic
ro

gr
av

ity
 



 

30
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-7

9 
(A

tla
nt

is
) 

N
A

S
A

 3
 

(o
n 

M
ir 

22
) 

16
-S

ep
-9

6 
Jo

hn
 B

la
ha

 
12

8:
05

:2
9 

R
ec

ov
er

y 
of

 N
eu

ro
lo

gi
ca

l F
un

ct
io

n 
in

 L
on

g 
D

ur
at

io
n 

C
re

w
m

em
be

rs
 (

M
S

D
07

5)
 

S
T

S
-8

1 
(A

tla
nt

is
) 

N
A

S
A

 4
 

(o
n 

M
ir 

23
) 

 

12
-J

an
-9

7 
Je

rr
y 

M
. L

in
en

ge
r 

13
2:

04
:0

1 
T

he
 E

ffe
ct

s 
of

 L
on

g-
D

ur
at

io
n 

S
pa

ce
 F

lig
ht

 o
n 

E
ye

, H
ea

d,
 a

nd
 T

ru
nk

 C
oo

rd
in

at
io

n 
D

ur
in

g 
Lo

co
m

ot
io

n 
(9

30
71

91
) 

R
ec

ov
er

y 
of

 N
eu

ro
lo

gi
ca

l F
un

ct
io

n 
in

 L
on

g 
D

ur
at

io
n 

C
re

w
m

em
be

rs
 (

M
S

D
07

5)
 

S
le

ep
 In

ve
st

ig
at

io
ns

 (
94

01
63

9)
 

M
ot

or
 C

on
tr

ol
 –

 s
tu

dy
 o

f h
yp

o-
gr

av
ita

tio
na

l a
ta

xi
a 

sy
nd

ro
m

e 
R

av
no

ve
si

e 
– 

S
en

so
ry

 a
nd

 m
ot

or
 m

ec
ha

ni
sm

s 
in

 v
er

tic
al

 p
os

e 
co

nt
ro

l a
fte

r 
lo

ng
 

du
ra

tio
n 

ex
po

su
re

 to
 m

ic
ro

gr
av

ity
 

S
en

so
ry

 A
da

pt
at

io
n 

– 
C

ou
nt

er
m

ea
su

re
s 

an
d 

co
rr

ec
tio

n 
of

 a
da

pt
at

io
n 

to
 s

pa
ce

 
sy

nd
ro

m
e 

an
d 

of
 m

ot
io

n 
si

ck
ne

ss
 

Lo
ko

m
ot

si
 –

 K
in

em
at

ic
 a

nd
 d

yn
am

ic
 lo

co
m

ot
io

n 
ch

ar
ac

te
ris

tic
s 

pr
io

r 
an

d 
af

te
r 

sp
ac

e 
fli

gh
t 

T
en

do
m

et
ria

 –
 M

ic
ro

gr
av

ity
 im

pa
ct

 o
n 

in
du

ce
d 

m
us

cu
la

r 
co

nt
ra

ct
io

n 
S

oy
uz

-T
M

25
 

(o
n 

M
ir 

23
) 

10
-F

eb
-9

7 
 

A
le

ks
an

dr
 L

az
ut

ki
n 

V
as

ili
y 

T
si

bl
ie

v 
R

ei
nh

ol
d 

E
w

al
d 

18
4:

22
:0

7 
(L

az
ut

ki
n 

&
 T

si
bl

ie
v)

 
 19

:1
6:

34
 

(E
w

al
d)

 

R
av

no
ve

si
e 

– 
S

en
so

ry
 a

nd
 m

ot
or

 m
ec

ha
ni

sm
s 

in
 v

er
tic

al
 p

os
e 

co
nt

ro
l a

fte
r 

lo
ng

 
du

ra
tio

n 
ex

po
su

re
 to

 m
ic

ro
gr

av
ity

 
M

ot
or

 C
on

tr
ol

:  
S

tu
dy

 o
f h

yp
o-

gr
av

ita
tio

na
l a

ta
xi

a 
sy

nd
ro

m
e 

S
le

ep
 a

nd
 V

es
tib

ul
ar

 A
da

pt
at

io
n 

(9
40

16
63

) 
S

le
ep

 In
ve

st
ig

at
io

ns
 (

94
01

63
9)

 

S
T

S
-8

4 
(A

tla
nt

is
) 

N
A

S
A

 5
 

(o
n 

M
ir 

23
 &

 
24

) 

15
-M

ay
-9

7 
 

M
ic

ha
el

 F
oa

le
 

14
4:

13
:4

8 
 

S
le

ep
 In

ve
st

ig
at

io
ns

 (
94

01
63

9)
 

S
oy

uz
-T

M
26

 
(o

n 
M

ir 
24

) 
 

5-
A

ug
-9

7 
 

A
na

to
li 

S
ol

ov
yo

v 
P

av
el

 V
in

og
ra

do
v 

19
7:

17
:3

4 
 

S
le

ep
 In

ve
st

ig
at

io
ns

 (
94

01
63

9)
 

M
ot

or
 C

on
tr

ol
 –

 s
tu

dy
 o

f h
yp

o-
gr

av
ita

tio
na

l a
ta

xi
a 

sy
nd

ro
m

e 
R

av
no

ve
si

e 
– 

S
en

so
ry

 a
nd

 m
ot

or
 m

ec
ha

ni
sm

s 
in

 v
er

tic
al

 p
os

e 
co

nt
ro

l a
fte

r 
lo

ng
 

du
ra

tio
n 

ex
po

su
re

 to
 m

ic
ro

gr
av

ity
 

S
en

so
ry

 A
da

pt
at

io
n 

– 
C

ou
nt

er
m

ea
su

re
s 

an
d 

co
rr

ec
tio

n 
of

 a
da

pt
at

io
n 

to
 s

pa
ce

 
sy

nd
ro

m
e 

an
d 

of
 m

ot
io

n 
si

ck
ne

ss
 

Lo
ko

m
ot

si
 –

 K
in

em
at

ic
 a

nd
 d

yn
am

ic
 lo

co
m

ot
io

n 
ch

ar
ac

te
ris

tic
s 

pr
io

r 
an

d 
af

te
r 

sp
ac

e 
fli

gh
t 

T
en

do
m

et
ria

 –
 M

ic
ro

gr
av

ity
 im

pa
ct

 o
n 

in
du

ce
d 

m
us

cu
la

r 
co

nt
ra

ct
io

n 



 

31
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-8

6 
(A

tla
nt

is
) 

25
-S

ep
-9

7 
Ja

m
es

 D
. W

et
he

rb
ee

 
M

ic
ha

el
 J

. B
lo

om
fie

ld
 

V
la

di
m

ar
 G

. T
ito

v 
S

co
tt 

E
. P

ar
az

yn
sk

i 
Je

an
-L

ou
p 

J.
M

. C
hr

et
ie

n 
W

en
dy

 B
. L

aw
re

nc
e 

10
:1

9:
22

 
D

S
O

 2
07

:  
A

da
pt

at
io

n 
to

 L
in

ea
r 

A
cc

el
er

at
io

n 
A

fte
r 

S
pa

ce
 F

lig
ht

 (
pr

e/
po

st
 o

nl
y)

 

S
T

S
-8

6 
(A

tla
nt

is
) 

N
A

S
A

 6
 

(o
n 

M
ir 

24
) 

25
-S

ep
-9

7 
D

av
id

 W
ol

f 
12

7:
20

:0
2 

S
le

ep
 In

ve
st

ig
at

io
ns

 (
94

01
63

9)
 

 

S
T

S
-8

9 
(E

nd
ea

vo
ur

) 
N

A
S

A
 7

 
(o

n 
M

ir 
25

) 

22
-J

an
-9

8 
A

nd
re

w
 T

ho
m

as
  

14
0:

15
:1

3 
R

ec
ov

er
y 

of
 N

eu
ro

lo
gi

ca
l F

un
ct

io
n 

in
 L

on
g 

D
ur

at
io

n 
C

re
w

m
em

be
rs

 (
M

S
D

07
5)

 

S
oy

uz
-T

M
27

  
(o

n 
M

ir 
25

) 
29

-J
an

-9
8 

T
al

ga
t M

us
ab

ay
ev

 
N

ik
ol

ai
 B

ud
ar

in
 

20
7:

12
:5

1 
M

ot
or

 C
on

tr
ol

 –
 s

tu
dy

 o
f h

yp
o-

gr
av

ita
tio

na
l a

ta
xi

a 
sy

nd
ro

m
e 

R
av

no
ve

si
e 

– 
S

en
so

ry
 a

nd
 m

ot
or

 m
ec

ha
ni

sm
s 

in
 v

er
tic

al
 p

os
e 

co
nt

ro
l a

fte
r 

lo
ng

 
du

ra
tio

n 
ex

po
su

re
 to

 m
ic

ro
gr

av
ity

 
S

T
S

-9
0 

(C
ol

um
bi

a)
 

 N
E

U
R

O
LA

B
 

M
IS

S
IO

N
 

17
-A

pr
-9

8 
R

ic
ha

rd
 A

. S
ea

rf
os

s 
S

co
tt 

D
. A

ltm
an

 
R

ic
ha

rd
 M

. L
in

ne
ha

n 
D

af
yd

d 
R

hy
s 

W
ill

ia
m

s 
K

at
hr

yn
 P

. H
ire

 
D

r.
 J

ay
 C

. B
uc

ke
y 

D
r.

 J
am

es
 A

. P
aw

el
cz

yk
 

15
:2

1:
50

 
V

is
uo

-M
ot

or
 C

oo
rd

in
at

io
n 

du
rin

g 
S

pa
ce

 F
lig

ht
 (

93
01

00
8)

 
R

ol
e 

of
 V

is
ua

l C
ue

s 
in

 S
pa

tia
l O

rie
nt

at
io

n 
(9

30
11

36
) 

S
pa

tia
l O

rie
nt

at
io

n 
of

 th
e 

V
es

tib
ul

o-
O

cu
la

r 
R

ef
le

x 
(9

30
10

47
) 

V
is

ua
l-O

to
lit

hi
c 

In
te

ra
ct

io
n 

in
 M

ic
ro

gr
av

ity
 (

93
01

12
6)

 
In

te
gr

at
io

n 
of

 N
eu

ra
l C

ar
di

ov
as

cu
la

r 
C

on
tr

ol
 in

 S
pa

ce
 

A
rt

ifi
ci

al
 N

eu
ra

l N
et

w
or

ks
 a

nd
 C

ar
di

ov
as

cu
la

r 
R

eg
ul

at
io

n 
(9

30
10

81
) 

A
ut

on
om

ic
 N

eu
ro

ph
ys

io
lo

gy
 in

 M
ic

ro
gr

av
ity

 (
93

01
09

5)
 

A
ut

on
om

ic
 N

eu
ro

pl
as

tic
ity

 in
 W

ei
gh

tle
ss

ne
ss

 (
93

01
04

9)
 

F
ra

m
es

 o
f R

ef
er

en
ce

 a
nd

 In
te

rn
al

 M
od

el
s 

(9
30

11
11

) 
In

te
gr

at
io

n 
of

 N
eu

ra
l C

ar
di

ov
as

cu
la

r 
C

on
tr

ol
 in

 S
pa

ce
 (

93
01

29
4)

 
S

le
ep

 a
nd

 R
es

pi
ra

tio
n 

in
 M

ic
ro

gr
av

ity
 (

93
01

19
8)

 
S

oy
uz

-T
M

28
 

(o
n 

M
ir 

26
) 

13
-A

ug
-9

8 
G

en
na

di
 P

ad
al

ka
 

S
er

ge
y 

A
vd

ey
ev

 
Y

ur
i B

at
ur

in
 

37
9:

14
:5

1 
(A

vd
ey

ev
) 

 19
8:

16
:3

1 
(P

ad
al

ka
) 

 11
:1

9:
41

 
(B

at
ur

in
) 

M
ot

or
 C

on
tr

ol
 –

 s
tu

dy
 o

f h
yp

o-
gr

av
ita

tio
na

l a
ta

xi
a 

sy
nd

ro
m

e 
R

av
no

ve
si

e 
– 

S
en

so
ry

 a
nd

 m
ot

or
 m

ec
ha

ni
sm

s 
in

 v
er

tic
al

 p
os

e 
co

nt
ro

l a
fte

r 
lo

ng
 

du
ra

tio
n 

ex
po

su
re

 to
 m

ic
ro

gr
av

ity
 



 

32
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-9

5 
(D

is
co

ve
ry

) 
29

-O
ct

-9
8 

C
ur

tis
 L

. B
ro

w
n 

S
te

ve
n 

W
. L

in
ds

ey
 

S
co

tt 
E

. P
ar

az
yn

sk
i 

S
te

ph
en

 K
. R

ob
in

so
n 

P
ed

ro
 D

uq
ue

 
C

hi
ak

i M
uk

ai
 

Jo
hn

 H
. G

le
nn

 

8:
21

:4
4 

D
S

O
 6

05
:  

P
os

t-
fli

gh
t R

ec
ov

er
y 

of
 P

os
tu

ra
l E

qu
ili

br
iu

m
  

S
oy

uz
-T

M
29

 
(o

n 
M

ir 
27

) 
20

-F
eb

-9
9 

V
ik

to
r 

A
fa

na
sy

ev
 

Je
an

-P
ie

rr
e 

H
ai

gn
er

e 
Iv

an
 B

el
la

 

18
8:

20
:1

6 
(A

fa
na

sy
e

v 
&

 
H

ai
gn

er
e)

 
 7:

21
:5

6 
(B

el
la

) 

M
ot

or
 C

on
tr

ol
 –

 s
tu

dy
 o

f h
yp

o-
gr

av
ita

tio
na

l a
ta

xi
a 

sy
nd

ro
m

e 
R

av
no

ve
si

e 
– 

S
en

so
ry

 a
nd

 m
ot

or
 m

ec
ha

ni
sm

s 
in

 v
er

tic
al

 p
os

e 
co

nt
ro

l a
fte

r 
lo

ng
 

du
ra

tio
n 

ex
po

su
re

 to
 m

ic
ro

gr
av

ity
 

S
oy

uz
-T

M
30

 
(o

n 
M

ir 
28

) 
4-

A
pr

-0
0 

S
er

ge
y 

Z
al

yo
tin

 
A

le
ks

an
dr

 K
al

er
i 

72
:1

9:
42

 
M

ot
or

 C
on

tr
ol

 –
 s

tu
dy

 o
f h

yp
o-

gr
av

ita
tio

na
l a

ta
xi

a 
sy

nd
ro

m
e 

R
av

no
ve

si
e 

– 
S

en
so

ry
 a

nd
 m

ot
or

 m
ec

ha
ni

sm
s 

in
 v

er
tic

al
 p

os
e 

co
nt

ro
l a

fte
r 

lo
ng

 
du

ra
tio

n 
ex

po
su

re
 to

 m
ic

ro
gr

av
ity

 
S

T
S

-1
06

 
(A

tla
nt

is
) 

 

8-
S

ep
-0

0 
 

T
er

re
nc

e 
W

. W
ilc

ut
t 

S
co

tt 
D

. A
ltm

an
 

D
an

ie
l C

. B
ur

ba
n 

E
dw

ar
d 

T
. L

u 
R

ic
ha

rd
 A

. M
as

tr
ac

ch
io

 
Y

ur
i I

va
no

vi
ch

 M
al

en
ch

en
ko

 
B

or
is

 V
. M

or
uk

ov
 

11
:1

9:
12

 
 

D
S

O
 4

99
:  

E
ye

 M
ov

em
en

ts
 a

nd
 M

ot
io

n 
P

er
ce

pt
io

n 
In

du
ce

d 
by

 O
ff-

V
er

tic
al

 A
xi

s 
R

ot
at

io
n 

(O
V

A
R

) 
at

 S
m

al
l A

ng
le

s 
of

 T
ilt

 A
fte

r 
S

pa
ce

 fl
ig

ht
 

S
oy

uz
-T

M
31

 
E

xp
ed

iti
on

 1
 

31
-O

ct
-0

0 
W

ill
ia

m
 S

he
ph

er
d 

Y
ur

i G
id

ze
nd

ko
 

S
er

ge
i K

rik
al

ev
 

14
0:

23
:2

8 
M

R
04

2L
 F

un
ct

io
na

l N
eu

ro
lo

gi
ca

l A
ss

es
sm

en
t (

P
os

tu
re

) 
M

ot
or

 C
on

tr
ol

 –
 s

tu
dy

 o
f h

yp
o-

gr
av

ita
tio

na
l a

ta
xi

a 
sy

nd
ro

m
e 

R
av

no
ve

si
e 

– 
S

en
so

ry
 a

nd
 m

ot
or

 m
ec

ha
ni

sm
s 

in
 v

er
tic

al
 p

os
e 

co
nt

ro
l a

fte
r 

lo
ng

 
du

ra
tio

n 
ex

po
su

re
 to

 m
ic

ro
gr

av
ity

 
S

en
so

ry
 A

da
pt

at
io

n 
– 

C
ou

nt
er

m
ea

su
re

s 
an

d 
co

rr
ec

tio
n 

of
 a

da
pt

at
io

n 
to

 s
pa

ce
 

sy
nd

ro
m

e 
an

d 
of

 m
ot

io
n 

si
ck

ne
ss

 
Lo

ko
m

ot
si

 –
 K

in
em

at
ic

 a
nd

 d
yn

am
ic

 lo
co

m
ot

io
n 

ch
ar

ac
te

ris
tic

s 
pr

io
r 

an
d 

af
te

r 
sp

ac
e 

fli
gh

t 
T

en
do

m
et

ria
 –

 M
ic

ro
gr

av
ity

 im
pa

ct
 o

n 
in

du
ce

d 
m

us
cu

la
r 

co
nt

ra
ct

io
n 

S
T

S
-1

02
 

(D
is

co
ve

ry
) 

8-
M

ar
-0

1 
Ja

m
es

 D
. W

et
he

rb
ee

 
Ja

m
es

 M
. M

cN
ea

l 
A

nd
re

w
 S

. T
ho

m
as

 
P

au
l W

. R
ic

ha
rd

s 

12
:1

9:
50

 
E

ffe
ct

s 
of

 A
lte

re
d 

G
ra

vi
ty

 o
n 

S
pi

na
l C

or
d 

E
xc

ita
bi

lit
y 

(H
-R

ef
le

x)
 



 

33
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-1

02
 

E
xp

ed
iti

on
 2

 
8-

M
ar

-0
1 

Y
ur

i U
sa

ch
ev

 
S

us
an

 H
el

m
s 

Ja
m

es
 V

os
s 

16
7:

06
:4

1 
E

ffe
ct

s 
of

 A
lte

re
d 

G
ra

vi
ty

 o
n 

S
pi

na
l C

or
d 

E
xc

ita
bi

lit
y 

(H
-R

ef
le

x)
 

M
R

04
2L

 F
un

ct
io

na
l N

eu
ro

lo
gi

ca
l A

ss
es

sm
en

t (
P

os
tu

re
) 

M
ot

or
 C

on
tr

ol
 –

 s
tu

dy
 o

f h
yp

o-
gr

av
ita

tio
na

l a
ta

xi
a 

sy
nd

ro
m

e 
R

av
no

ve
si

e 
– 

S
en

so
ry

 a
nd

 m
ot

or
 m

ec
ha

ni
sm

s 
in

 v
er

tic
al

 p
os

e 
co

nt
ro

l a
fte

r 
lo

ng
 

du
ra

tio
n 

ex
po

su
re

 to
 m

ic
ro

gr
av

ity
 

S
en

so
ry

 A
da

pt
at

io
n 

– 
C

ou
nt

er
m

ea
su

re
s 

an
d 

co
rr

ec
tio

n 
of

 a
da

pt
at

io
n 

to
 s

pa
ce

 
sy

nd
ro

m
e 

an
d 

of
 m

ot
io

n 
si

ck
ne

ss
 

Lo
ko

m
ot

si
 –

 K
in

em
at

ic
 a

nd
 d

yn
am

ic
 lo

co
m

ot
io

n 
ch

ar
ac

te
ris

tic
s 

pr
io

r 
an

d 
af

te
r 

sp
ac

e 
fli

gh
t 

T
en

do
m

et
ria

 –
 M

ic
ro

gr
av

ity
 im

pa
ct

 o
n 

in
du

ce
d 

m
us

cu
la

r 
co

nt
ra

ct
io

n 
S

T
S

-1
00

 
19

-A
pr

-0
1 

K
en

t V
. R

om
in

ge
r 

Je
ffr

ey
 S

. A
sh

by
  

C
hr

is
 A

. H
ad

fie
ld

 
S

co
tt 

E
. P

ar
az

yn
sk

i 
Jo

hn
 L

. P
hi

lli
ps

 
U

m
be

rt
o 

G
ui

do
ni

 
Y

ur
i V

al
en

tin
ov

ic
h 

Lo
nc

ha
ko

v 

10
:1

9:
58

 
D

S
O

 4
99

:  
E

ye
 M

ov
em

en
ts

 a
nd

 M
ot

io
n 

P
er

ce
pt

io
n 

In
du

ce
d 

by
 O

ff-
V

er
tic

al
 A

xi
s 

R
ot

at
io

n 
(O

V
A

R
) 

at
 S

m
al

l A
ng

le
s 

of
 T

ilt
 A

fte
r 

S
pa

ce
 fl

ig
ht

 

S
T

S
-1

04
 

12
-J

ul
-0

1 
S

te
ve

n 
W

. L
in

ds
ey

 
C

ha
rle

s 
O

. H
ob

au
gh

 
M

ic
ha

el
 L

. G
er

nh
ar

dt
 

Ja
m

es
 F

. R
ei

lly
 

Ja
ne

t L
. K

av
an

di
 

12
:1

8:
36

 
S

pa
tia

l R
eo

rie
nt

at
io

n 
F

ol
lo

w
in

g 
S

pa
ce

 fl
ig

ht
 (

D
S

O
 6

35
) 

S
T

S
-1

05
 

10
-A

ug
-0

1 
S

co
tt 

J.
 H

or
ow

itz
 F

re
de

ric
k 

W
. S

tu
rc

ko
w

 
D

an
ie

l T
. B

ar
ry

 
P

at
ric

k 
G

. F
or

re
st

er
 

11
:2

1:
13

 
S

pa
tia

l R
eo

rie
nt

at
io

n 
F

ol
lo

w
in

g 
S

pa
ce

 fl
ig

ht
 (

D
S

O
 6

35
) 

S
T

S
-1

05
 

E
xp

ed
iti

on
 3

 
10

-A
ug

-0
1 

F
ra

nk
 C

ul
be

rt
so

n 
V

la
di

m
ir 

D
ez

hu
ro

v 
M

ik
ha

il 
T

yu
rin

 

12
8:

20
:4

5 
E

ffe
ct

s 
of

 A
lte

re
d 

G
ra

vi
ty

 o
n 

S
pi

na
l C

or
d 

E
xc

ita
bi

lit
y 

(H
-R

ef
le

x)
 

M
R

04
2L

 F
un

ct
io

na
l N

eu
ro

lo
gi

ca
l A

ss
es

sm
en

t (
P

os
tu

re
) 

M
ot

or
 C

on
tr

ol
 –

 s
tu

dy
 o

f h
yp

o-
gr

av
ita

tio
na

l a
ta

xi
a 

sy
nd

ro
m

e 
R

av
no

ve
si

e 
– 

S
en

so
ry

 a
nd

 m
ot

or
 m

ec
ha

ni
sm

s 
in

 v
er

tic
al

 p
os

e 
co

nt
ro

l a
fte

r 
lo

ng
 

du
ra

tio
n 

ex
po

su
re

 to
 m

ic
ro

gr
av

ity
 

S
en

so
ry

 A
da

pt
at

io
n 

– 
C

ou
nt

er
m

ea
su

re
s 

an
d 

co
rr

ec
tio

n 
of

 a
da

pt
at

io
n 

to
 s

pa
ce

 
sy

nd
ro

m
e 

an
d 

of
 m

ot
io

n 
si

ck
ne

ss
 

Lo
ko

m
ot

si
 –

 K
in

em
at

ic
 a

nd
 d

yn
am

ic
 lo

co
m

ot
io

n 
ch

ar
ac

te
ris

tic
s 

pr
io

r 
an

d 
af

te
r 

sp
ac

e 
fli

gh
t 

T
en

do
m

et
ria

 –
 M

ic
ro

gr
av

ity
 im

pa
ct

 o
n 

in
du

ce
d 

m
us

cu
la

r 
co

nt
ra

ct
io

n 



 

34
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
oy

uz
-T

M
33

 
A

nd
ro

m
ed

e 
 

M
is

si
on

 

21
-O

ct
-0

1 
V

ik
to

r 
A

fa
ns

ye
v 

C
la

ud
ie

 A
nd

re
-D

es
ha

ys
 

H
ai

gn
er

e 
K

on
st

an
tin

 K
oz

ey
ev

 

8:
59

:3
5 

C
og

ni
tiv

e 
pr

oc
es

s 
fo

r 
3-

D
 o

rie
nt

at
io

n 
pe

rc
ep

tio
n 

an
d 

na
vi

ga
tio

n 
in

 w
ei

gh
tle

ss
ne

ss
 

(C
O

G
N

I)
 

 

S
T

S
-1

08
 

E
xp

ed
iti

on
 4

 
5-

D
ec

-0
1 

Y
ur

i O
nu

fr
ie

nk
o 

D
an

 B
ur

sc
h 

C
ar

l W
al

z,
 F

E
 

19
5:

19
:3

9 
E

ffe
ct

s 
of

 A
lte

re
d 

G
ra

vi
ty

 o
n 

S
pi

na
l C

or
d 

E
xc

ita
bi

lit
y 

(H
-R

ef
le

x)
 

M
R

04
2L

 F
un

ct
io

na
l N

eu
ro

lo
gi

ca
l A

ss
es

sm
en

t (
P

os
tu

re
) 

M
ot

or
 C

on
tr

ol
 –

 s
tu

dy
 o

f h
yp

o-
gr

av
ita

tio
na

l a
ta

xi
a 

sy
nd

ro
m

e 
R

av
no

ve
si

e 
– 

S
en

so
ry

 a
nd

 m
ot

or
 m

ec
ha

ni
sm

s 
in

 v
er

tic
al

 p
os

e 
co

nt
ro

l a
fte

r 
lo

ng
 

du
ra

tio
n 

ex
po

su
re

 to
 m

ic
ro

gr
av

ity
 

S
en

so
ry

 A
da

pt
at

io
n 

– 
C

ou
nt

er
m

ea
su

re
s 

an
d 

co
rr

ec
tio

n 
of

 a
da

pt
at

io
n 

to
 s

pa
ce

 
sy

nd
ro

m
e 

an
d 

of
 m

ot
io

n 
si

ck
ne

ss
 

Lo
ko

m
ot

si
 –

 K
in

em
at

ic
 a

nd
 d

yn
am

ic
 lo

co
m

ot
io

n 
ch

ar
ac

te
ris

tic
s 

pr
io

r 
an

d 
af

te
r 

sp
ac

e 
fli

gh
t 

T
en

do
m

et
ria

 –
 M

ic
ro

gr
av

ity
 im

pa
ct

 o
n 

in
du

ce
d 

m
us

cu
la

r 
co

nt
ra

ct
io

n 
S

T
S

-1
09

 
1-

M
ar

-0
2 

S
co

tt 
D

. A
ltm

an
 

D
ua

ne
 G

. C
ar

ey
 

Jo
hn

 M
. G

ru
ns

fe
ld

 
N

an
cy

 J
. C

ur
rie

 
Ja

m
es

 H
. N

ew
m

an
 

R
ic

ha
rd

 M
. L

in
ne

ha
n 

M
ic

ha
el

 J
. M

as
si

m
in

o 
 

10
:2

2:
11

 
 

S
pa

tia
l R

eo
rie

nt
at

io
n 

F
ol

lo
w

in
g 

S
pa

ce
 fl

ig
ht

 (
D

S
O

 6
35

) 

S
oy

uz
-T

M
34

 
M

ar
co

 P
ol

o 
M

is
si

on
 

25
-A

pr
-0

2 
Y

ur
i G

id
ze

nk
o 

R
ob

er
to

 V
itt

or
i 

M
ar

k 
S

hu
ttl

ew
or

th
 

9:
21

:2
5 

A
n 

in
ve

st
ig

at
io

n 
of

 s
pa

ce
 r

ad
ia

tio
n 

ef
fe

ct
s 

on
 th

e 
fu

nc
tio

na
l s

ta
te

 o
f t

he
 c

en
tr

al
 n

er
vo

us
 

sy
st

em
 a

nd
 a

n 
op

er
at

or
’s

 w
or

ki
ng

 c
ap

ac
ity

 (
A

LT
E

IN
O

) 

S
T

S
-1

11
 

E
xp

ed
iti

on
 5

 
5-

Ju
n-

02
 

V
al

er
y 

K
or

zu
n 

P
eg

gy
 W

hi
ts

on
 

S
er

ge
i T

re
sc

he
v 

18
4:

22
:1

4 
P

ro
m

ot
in

g 
S

en
so

ry
-m

ot
or

 R
es

po
ns

e 
G

en
er

al
iz

ab
ili

ty
:  

A
 C

ou
nt

er
m

ea
su

re
 to

 M
iti

ga
te

 
Lo

co
m

ot
or

 D
ys

fu
nc

tio
n 

A
fte

r 
Lo

ng
-d

ur
at

io
n 

S
pa

ce
 F

lig
ht

 (
M

ob
ili

ty
) 

M
R

04
2L

 F
un

ct
io

na
l N

eu
ro

lo
gi

ca
l A

ss
es

sm
en

t (
P

os
tu

re
) 

M
ot

or
 C

on
tr

ol
 –

 s
tu

dy
 o

f h
yp

o-
gr

av
ita

tio
na

l a
ta

xi
a 

sy
nd

ro
m

e 
R

av
no

ve
si

e 
– 

S
en

so
ry

 a
nd

 m
ot

or
 m

ec
ha

ni
sm

s 
in

 v
er

tic
al

 p
os

e 
co

nt
ro

l a
fte

r 
lo

ng
 

du
ra

tio
n 

ex
po

su
re

 to
 m

ic
ro

gr
av

ity
 

S
en

so
ry

 A
da

pt
at

io
n 

– 
C

ou
nt

er
m

ea
su

re
s 

an
d 

co
rr

ec
tio

n 
of

 a
da

pt
at

io
n 

to
 s

pa
ce

 
sy

nd
ro

m
e 

an
d 

of
 m

ot
io

n 
si

ck
ne

ss
 

Lo
ko

m
ot

si
 –

 K
in

em
at

ic
 a

nd
 d

yn
am

ic
 lo

co
m

ot
io

n 
ch

ar
ac

te
ris

tic
s 

pr
io

r 
an

d 
af

te
r 

sp
ac

e 
fli

gh
t 

T
en

do
m

et
ria

 –
 M

ic
ro

gr
av

ity
 im

pa
ct

 o
n 

in
du

ce
d 

m
us

cu
la

r 
co

nt
ra

ct
io

n 



 

35
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
T

S
-1

11
  

5-
Ju

n-
02

 
 

K
en

ne
th

 D
. C

oc
kr

el
l 

P
au

l S
. L

oc
kh

ar
t 

F
ra

nk
lin

 R
. C

ha
ng

-D
ia

z 
P

hi
lip

pe
 P

er
rin

 
 

13
:2

0:
36

 
 

D
S

O
 4

99
:  

E
ye

 M
ov

em
en

ts
 a

nd
 M

ot
io

n 
P

er
ce

pt
io

n 
In

du
ce

d 
by

 O
ff-

V
er

tic
al

 A
xi

s 
R

ot
at

io
n 

(O
V

A
R

) 
at

 S
m

al
l A

ng
le

s 
of

 T
ilt

 A
fte

r 
S

pa
ce

 fl
ig

ht
 

S
pa

tia
l R

eo
rie

nt
at

io
n 

F
ol

lo
w

in
g 

S
pa

ce
 fl

ig
ht

 (
D

S
O

 6
35

) 

S
T

S
-1

12
 

(A
tla

nt
is

) 
7-

O
ct

-0
2 

 
Je

ffr
ey

 S
. A

sh
by

 
P

am
el

a 
A

. M
el

ro
y 

D
av

id
 A

. W
ol

f 
P

ie
rs

 J
. S

el
le

rs
 

S
an

dr
a 

H
. M

ag
nu

s 
F

yo
do

r 
Y

ur
ch

ik
hi

n 

10
:1

9:
58

 
D

S
O

 4
99

:  
E

ye
 M

ov
em

en
ts

 a
nd

 M
ot

io
n 

P
er

ce
pt

io
n 

In
du

ce
d 

by
 O

ff-
V

er
tic

al
 A

xi
s 

R
ot

at
io

n 
(O

V
A

R
) 

at
 S

m
al

l A
ng

le
s 

of
 T

ilt
 A

fte
r 

S
pa

ce
 fl

ig
ht

 
S

pa
tia

l R
eo

rie
nt

at
io

n 
F

ol
lo

w
in

g 
S

pa
ce

 fl
ig

ht
 (

D
S

O
 6

35
) 

S
oy

uz
-T

M
A

1 
B

el
gi

an
 

O
di

ss
ea

 
M

is
si

on
 

30
-O

ct
-0

2 
S

er
ge

y 
Z

al
yo

tin
 

F
ra

nk
 D

e 
W

in
ne

 
Y

ur
i L

on
ch

ak
ov

 

10
:2

0:
53

 
D

ire
ct

ed
 a

tte
nt

io
n 

br
ai

n 
po

te
nt

ia
ls

 in
 v

irt
ua

l 3
-D

 s
pa

ce
 in

 w
ei

gh
tle

ss
ne

ss
 (

N
E

U
R

O
C

O
G

) 
D

S
O

 6
34

:  
S

le
ep

-w
ak

e 
ac

tig
ra

ph
y 

an
d 

lig
ht

 e
xp

os
ur

e 
du

rin
g 

sp
ac

e 
fli

gh
t (

S
LE

E
P

) 
S

tr
es

s,
 c

og
ni

tio
n 

an
d 

ph
ys

io
lo

gi
ca

l r
es

po
ns

e 
du

rin
g 

sp
ac

e 
fli

gh
t (

C
O

G
N

IS
P

A
C

E
) 

S
ym

pa
th

oa
dr

en
al

 a
ct

iv
ity

 in
 h

um
an

s 
du

rin
g 

sp
ac

e 
fli

gh
t (

S
Y

M
P

A
T

H
O

) 
S

T
S

-1
13

 
E

xp
ed

iti
on

 6
 

 
K

en
 B

ow
er

so
x 

D
on

 P
et

tit
 

N
ik

ol
ai

 B
ud

ar
in

 

16
1:

01
:1

7 
P

ro
m

ot
in

g 
S

en
so

ry
-m

ot
or

 R
es

po
ns

e 
G

en
er

al
iz

ab
ili

ty
:  

A
 C

ou
nt

er
m

ea
su

re
 to

 M
iti

ga
te

 
Lo

co
m

ot
or

 D
ys

fu
nc

tio
n 

A
fte

r 
Lo

ng
-d

ur
at

io
n 

S
pa

ce
 F

lig
ht

 (
M

ob
ili

ty
) 

M
R

04
2L

 F
un

ct
io

na
l N

eu
ro

lo
gi

ca
l A

ss
es

sm
en

t (
P

os
tu

re
) 

P
ro

fil
ak

tik
a 

– 
S

tu
dy

 o
f t

he
 a

ct
io

n 
m

ec
ha

ni
sm

 a
nd

 e
ffi

ca
cy

 o
f v

ar
io

us
 c

ou
nt

er
m

ea
su

re
s 

ai
m

ed
 a

t p
re

ve
nt

in
g 

lo
co

m
oo

tr
 s

ys
te

m
 d

is
or

de
rs

 in
 w

ei
gh

tle
ss

ne
ss

 
M

ot
or

 C
on

tr
ol

 –
 s

tu
dy

 o
f h

yp
o-

gr
av

ita
tio

na
l a

ta
xi

a 
sy

nd
ro

m
e 

R
av

no
ve

si
e 

– 
S

en
so

ry
 a

nd
 m

ot
or

 m
ec

ha
ni

sm
s 

in
 v

er
tic

al
 p

os
e 

co
nt

ro
l a

fte
r 

lo
ng

 
du

ra
tio

n 
ex

po
su

re
 to

 m
ic

ro
gr

av
ity

 
S

en
so

ry
 A

da
pt

at
io

n 
– 

C
ou

nt
er

m
ea

su
re

s 
an

d 
co

rr
ec

tio
n 

of
 a

da
pt

at
io

n 
to

 s
pa

ce
 

sy
nd

ro
m

e 
an

d 
of

 m
ot

io
n 

si
ck

ne
ss

 
Lo

ko
m

ot
si

 –
 K

in
em

at
ic

 a
nd

 d
yn

am
ic

 lo
co

m
ot

io
n 

ch
ar

ac
te

ris
tic

s 
pr

io
r 

an
d 

af
te

r 
sp

ac
e 

fli
gh

t 
T

en
do

m
et

ria
 –

 M
ic

ro
gr

av
ity

 im
pa

ct
 o

n 
in

du
ce

d 
m

us
cu

la
r 

co
nt

ra
ct

io
n 

S
T

S
-1

13
 

 
24

-N
ov

-0
2 

Ja
m

es
 D

. W
et

he
rb

ee
  

P
au

l S
. L

oc
kh

ar
t  

M
ic

ha
el

 E
. L

op
ez

-A
le

gr
ia

  
Jo

hn
 B

. H
er

rin
gt

on
  

K
en

ne
th

 D
. B

ow
er

so
x 

 

13
:1

8:
48

  
 

D
S

O
 4

99
:  

E
ye

 M
ov

em
en

ts
 a

nd
 M

ot
io

n 
P

er
ce

pt
io

n 
In

du
ce

d 
by

 O
ff-

V
er

tic
al

 A
xi

s 
R

ot
at

io
n 

(O
V

A
R

) 
at

 S
m

al
l A

ng
le

s 
of

 T
ilt

 A
fte

r 
S

pa
ce

 fl
ig

ht
 

 



 

36
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
oy

uz
-T

M
A

2 
E

xp
ed

iti
on

 7
 

26
-A

pr
-0

3 
E

d 
Lu

 
Y

ur
i M

al
en

ch
en

ko
 

13
:1

8:
48

  
 

P
ro

m
ot

in
g 

S
en

so
ry

-m
ot

or
 R

es
po

ns
e 

G
en

er
al

iz
ab

ili
ty

:  
A

 C
ou

nt
er

m
ea

su
re

 to
 M

iti
ga

te
 

Lo
co

m
ot

or
 D

ys
fu

nc
tio

n 
A

fte
r 

Lo
ng

-d
ur

at
io

n 
S

pa
ce

 F
lig

ht
 (

M
ob

ili
ty

) 
M

R
04

2L
 F

un
ct

io
na

l N
eu

ro
lo

gi
ca

l A
ss

es
sm

en
t (

P
os

tu
re

) 
P

ro
fil

ak
tik

a 
– 

S
tu

dy
 o

f t
he

 a
ct

io
n 

m
ec

ha
ni

sm
 a

nd
 e

ffi
ca

cy
 o

f v
ar

io
us

 c
ou

nt
er

m
ea

su
re

s 
ai

m
ed

 a
t p

re
ve

nt
in

g 
lo

co
m

oo
tr

 s
ys

te
m

 d
is

or
de

rs
 in

 w
ei

gh
tle

ss
ne

ss
 

M
ot

or
 C

on
tr

ol
 –

 s
tu

dy
 o

f h
yp

o-
gr

av
ita

tio
na

l a
ta

xi
a 

sy
nd

ro
m

e 
R

av
no

ve
si

e 
– 

S
en

so
ry

 a
nd

 m
ot

or
 m

ec
ha

ni
sm

s 
in

 v
er

tic
al

 p
os

e 
co

nt
ro

l a
fte

r 
lo

ng
 

du
ra

tio
n 

ex
po

su
re

 to
 m

ic
ro

gr
av

ity
 

S
en

so
ry

 A
da

pt
at

io
n 

– 
C

ou
nt

er
m

ea
su

re
s 

an
d 

co
rr

ec
tio

n 
of

 a
da

pt
at

io
n 

to
 s

pa
ce

 
sy

nd
ro

m
e 

an
d 

of
 m

ot
io

n 
si

ck
ne

ss
 

Lo
ko

m
ot

si
 –

 K
in

em
at

ic
 a

nd
 d

yn
am

ic
 lo

co
m

ot
io

n 
ch

ar
ac

te
ris

tic
s 

pr
io

r 
an

d 
af

te
r 

sp
ac

e 
fli

gh
t 

T
en

do
m

et
ria

 –
 M

ic
ro

gr
av

ity
 im

pa
ct

 o
n 

in
du

ce
d 

m
us

cu
la

r 
co

nt
ra

ct
io

n 
S

oy
uz

-T
M

A
3 

E
xp

ed
iti

on
 8

 
18

-O
ct

-0
3 

M
ic

ha
el

 F
oa

le
 

A
le

xa
nd

er
 K

al
er

i 
P

ed
ro

 D
uq

ue
 

19
4:

18
:3

5 
(F

oa
le

 &
 

K
al

er
i) 

 09
:2

1:
02

 
(D

uq
ue

) 

P
ro

m
ot

in
g 

S
en

so
ry

-m
ot

or
 R

es
po

ns
e 

G
en

er
al

iz
ab

ili
ty

:  
A

 C
ou

nt
er

m
ea

su
re

 to
 M

iti
ga

te
 

Lo
co

m
ot

or
 D

ys
fu

nc
tio

n 
A

fte
r 

Lo
ng

-d
ur

at
io

n 
S

pa
ce

 F
lig

ht
 (

M
ob

ili
ty

) 
M

R
04

2L
 F

un
ct

io
na

l N
eu

ro
lo

gi
ca

l A
ss

es
sm

en
t (

P
os

tu
re

) 
P

ro
fil

ak
tik

a 
– 

S
tu

dy
 o

f t
he

 a
ct

io
n 

m
ec

ha
ni

sm
 a

nd
 e

ffi
ca

cy
 o

f v
ar

io
us

 c
ou

nt
er

m
ea

su
re

s 
ai

m
ed

 a
t p

re
ve

nt
in

g 
lo

co
m

oo
tr

 s
ys

te
m

 d
is

or
de

rs
 in

 w
ei

gh
tle

ss
ne

ss
 

M
ot

or
 C

on
tr

ol
 –

 s
tu

dy
 o

f h
yp

o-
gr

av
ita

tio
na

l a
ta

xi
a 

sy
nd

ro
m

e 
R

av
no

ve
si

e 
– 

S
en

so
ry

 a
nd

 m
ot

or
 m

ec
ha

ni
sm

s 
in

 v
er

tic
al

 p
os

e 
co

nt
ro

l a
fte

r 
lo

ng
 

du
ra

tio
n 

ex
po

su
re

 to
 m

ic
ro

gr
av

ity
 

S
en

so
ry

 A
da

pt
at

io
n 

– 
C

ou
nt

er
m

ea
su

re
s 

an
d 

co
rr

ec
tio

n 
of

 a
da

pt
at

io
n 

to
 s

pa
ce

 
sy

nd
ro

m
e 

an
d 

of
 m

ot
io

n 
si

ck
ne

ss
 

Lo
ko

m
ot

si
 –

 K
in

em
at

ic
 a

nd
 d

yn
am

ic
 lo

co
m

ot
io

n 
ch

ar
ac

te
ris

tic
s 

pr
io

r 
an

d 
af

te
r 

sp
ac

e 
fli

gh
t 

T
en

do
m

et
ria

 –
 M

ic
ro

gr
av

ity
 im

pa
ct

 o
n 

in
du

ce
d 

m
us

cu
la

r 
co

nt
ra

ct
io

n 



 

37
 

M
is

si
o

n
 

L
au

n
ch

 
D

at
e 

C
re

w
-M

em
b

er
s 

F
lig

h
t 

D
u

ra
ti

o
n

 
(D

:H
:M

) 

N
eu

ro
lo

g
ic

al
 A

n
d

 S
en

so
ri

m
o

to
r 

E
xp

er
im

en
ts

 
 

S
oy

uz
-T

M
A

4 
E

xp
ed

iti
on

 9
 

19
-A

pr
-0

4 
G

en
na

dy
 P

ad
al

ka
 

M
ik

e 
F

in
ck

e 
A

nd
re

 K
ui

pe
rs

 

18
7:

21
:1

7 
(P

ad
al

ka
 

&
 F

in
ck

e)
  

 10
:2

0:
52

 
(K

ui
pe

rs
) 

P
ro

m
ot

in
g 

S
en

so
ry

-m
ot

or
 R

es
po

ns
e 

G
en

er
al

iz
ab

ili
ty

:  
A

 C
ou

nt
er

m
ea

su
re

 to
 M

iti
ga

te
 

Lo
co

m
ot

or
 D

ys
fu

nc
tio

n 
A

fte
r 

Lo
ng

-d
ur

at
io

n 
S

pa
ce

 F
lig

ht
 (

M
ob

ili
ty

) 
E

ye
 T

ra
ck

in
g 

D
ev

ic
e 

to
 m

ea
su

re
 e

ffe
ct

s 
of

 w
ei

gh
tle

ss
ne

ss
 o

n 
bo

dy
 c

oo
rd

in
at

io
n,

 
ba

la
nc

e,
 o

rie
nt

at
io

n 
an

d 
po

st
ur

e 
to

 a
ss

es
s 

th
ei

r 
re

la
tio

n 
to

 s
pa

ce
 s

ic
kn

es
s 

(E
T

D
) 

S
tu

dy
 o

f t
he

 e
ffe

ct
s 

of
 w

ei
gh

tle
ss

ne
ss

 o
n 

m
ot

io
n 

an
d 

an
 a

st
ro

na
ut

's
 s

us
ce

pt
ib

ili
ty

 to
 

sp
ac

e 
si

ck
ne

ss
 (

M
O

P
) 

M
R

04
2L

 F
un

ct
io

na
l N

eu
ro

lo
gi

ca
l A

ss
es

sm
en

t (
P

os
tu

re
) 

P
ro

fil
ak

tik
a 

– 
S

tu
dy

 o
f t

he
 a

ct
io

n 
m

ec
ha

ni
sm

 a
nd

 e
ffi

ca
cy

 o
f v

ar
io

us
 c

ou
nt

er
m

ea
su

re
s 

ai
m

ed
 a

t p
re

ve
nt

in
g 

lo
co

m
oo

tr
 s

ys
te

m
 d

is
or

de
rs

 in
 w

ei
gh

tle
ss

ne
ss

 
M

ot
or

 C
on

tr
ol

 –
 s

tu
dy

 o
f h

yp
o-

gr
av

ita
tio

na
l a

ta
xi

a 
sy

nd
ro

m
e 

R
av

no
ve

si
e 

– 
S

en
so

ry
 a

nd
 m

ot
or

 m
ec

ha
ni

sm
s 

in
 v

er
tic

al
 p

os
e 

co
nt

ro
l a

fte
r 

lo
ng

 
du

ra
tio

n 
ex

po
su

re
 to

 m
ic

ro
gr

av
ity

 
S

en
so

ry
 A

da
pt

at
io

n 
– 

C
ou

nt
er

m
ea

su
re

s 
an

d 
co

rr
ec

tio
n 

of
 a

da
pt

at
io

n 
to

 s
pa

ce
 

sy
nd

ro
m

e 
an

d 
of

 m
ot

io
n 

si
ck

ne
ss

 
Lo

ko
m

ot
si

 –
 K

in
em

at
ic

 a
nd

 d
yn

am
ic

 lo
co

m
ot

io
n 

ch
ar

ac
te

ris
tic

s 
pr

io
r 

an
d 

af
te

r 
sp

ac
e 

fli
gh

t 
T

en
do

m
et

ria
 –

 M
ic

ro
gr

av
ity

 im
pa

ct
 o

n 
in

du
ce

d 
m

us
cu

la
r 

co
nt

ra
ct

io
n 

S
oy

uz
-T

M
A

5 
E

xp
ed

iti
on

 1
0 

14
-O

ct
-0

4 
Le

ro
y 

C
hi

ao
 

S
al

iz
ha

n 
S

ha
rip

ov
 

Y
ur

i S
ha

rg
in

 

19
2:

19
:2

 
(C

hi
ao

 &
 

S
al

iz
ha

n)
 

 9:
21

:2
9 

(S
ha

rg
in

) 

P
ro

m
ot

in
g 

S
en

so
ry

-m
ot

or
 R

es
po

ns
e 

G
en

er
al

iz
ab

ili
ty

:  
A

 C
ou

nt
er

m
ea

su
re

 to
 M

iti
ga

te
 

Lo
co

m
ot

or
 D

ys
fu

nc
tio

n 
A

fte
r 

Lo
ng

-d
ur

at
io

n 
S

pa
ce

 F
lig

ht
 (

M
ob

ili
ty

) 
M

R
04

2L
 F

un
ct

io
na

l N
eu

ro
lo

gi
ca

l A
ss

es
sm

en
t (

P
os

tu
re

) 
P

ro
fil

ak
tik

a 
– 

S
tu

dy
 o

f t
he

 a
ct

io
n 

m
ec

ha
ni

sm
 a

nd
 e

ffi
ca

cy
 o

f v
ar

io
us

 c
ou

nt
er

m
ea

su
re

s 
ai

m
ed

 a
t p

re
ve

nt
in

g 
lo

co
m

oo
tr

 s
ys

te
m

 d
is

or
de

rs
 in

 w
ei

gh
tle

ss
ne

ss
 

M
ot

or
 C

on
tr

ol
 –

 s
tu

dy
 o

f h
yp

o-
gr

av
ita

tio
na

l a
ta

xi
a 

sy
nd

ro
m

e 
R

av
no

ve
si

e 
– 

S
en

so
ry

 a
nd

 m
ot

or
 m

ec
ha

ni
sm

s 
in

 v
er

tic
al

 p
os

e 
co

nt
ro

l a
fte

r 
lo

ng
 

du
ra

tio
n 

ex
po

su
re

 to
 m

ic
ro

gr
av

ity
 

S
en

so
ry

 A
da

pt
at

io
n 

– 
C

ou
nt

er
m

ea
su

re
s 

an
d 

co
rr

ec
tio

n 
of

 a
da

pt
at

io
n 

to
 s

pa
ce

 
sy

nd
ro

m
e 

an
d 

of
 m

ot
io

n 
si

ck
ne

ss
 

Lo
ko

m
ot

si
 –

 K
in

em
at

ic
 a

nd
 d

yn
am

ic
 lo

co
m

ot
io

n 
ch

ar
ac

te
ris

tic
s 

pr
io

r 
an

d 
af

te
r 

sp
ac

e 
fli

gh
t 

T
en

do
m

et
ria

 –
 M

ic
ro

gr
av

ity
 im

pa
ct

 o
n 

in
du

ce
d 

m
us

cu
la

r 
co

nt
ra

ct
io

n 

 



 

38 

APPENDIX B:  HUMAN SPACE EXPERIMENTS RESOURCES 
Barany, R. (1906). "Untersuchungen über den vom Vestibularapparat des Ohres Reflektorisch Ausgelôsten 

Rhythmischen Nystagmus und seine Begleiterscheinungen." Monatsschrift fur Ohrenkeilkunde und Laryngo-
Rhinologie 40: 193–207. 

Voyachek, V. I. (1946). Military Otolaryngology. Moscow, Meditsina. 
Gauer, O. and H. Haber (1950). Man under Gravity-Free Conditions. German Aviation Medicine, World War II. I: 641-

643. 
von Holst, E., and Mittelsteadt, H. (1950). "Das Reafferenzprinzip." Naturwissenschaften 37: 154.  
(1954). The results of a decade of research at the School of Aviation Medicine, Pensacola, Florida, supplement 1 

Progress report. Pensacola, FL, Naval School of Aviation Medicine. 
Muybridge, E. (1955). Human in Motion. New York, Dover. 
Gerathewohl, S. J. (1957). Physics and psychophysics of weightlessness - visual perception. Randolph AFB, TX, 

School of Aviation Medicine. 
Gerathewohl, S. J., H. D. Stallings and H. Strughold (1957). Sensomotor performance during weightlessness - eye-

hand coordination. Randolf AFB, TX, School of Aviation Medicine. 
(1959). Reports on space medicine, 1958, School of Aviation Medicine. 
Gerathewohl, S. (1959). Weightlessness. Man In Space - The United States Air Force Program For Developing The 

Spacecraft Crew. K. Gantz. New York, Duell, Sloan and Pearce. 
Thomas, E. (1961). The Eye Movements Of A Pilot During Aircraft Landing. AEROSPACE MEDICAL ASSOCIATION, 

MEETING, Chicago, IL. 
Walk, R., and Gibson, E. (1961). "A Comparative Analytical Study of Visual Depth Perception,." Psychological 

Monographs 75: 2–34. 
Walsh, E. G. (1961). "Role of the Vestibular Apparatus in the Perception of Motion on a Parallel Swing." Journal of 

Physiology 155: 506–513. 
Lomonaco, T., G. Meineri and A. Scano (1962). Physiological observation on the motility of man partially or totally 

relieved of his body weight - i. mechanism of walking and of energy expenditure  <observations 
physiologiques sur la motilite de l'homme allege partiellement ou totalement de son p. INTERN. AERON. 
AND COSMON. MED. CONGR., Madrid, Spain. 

Morrell, R. M. (1962). New concepts in monitoring of astronaut brain function. American Astronautical Society, New 
York, N.Y., Western Periodicals Co. 

Schachter, S., and Singer, J. E. (1962). "Cognitive, Social, and Physiological Determinants of Emotional State." 
Psychological Reviews 69: 379–399. 

Stewart, W. K. (1962). Neurophysiological aspects of manned extraterrestrial space flight. INTERNATIONAL 
SYMPOSIUM ON BASIC ENVIRONMENTAL PROBLEMS OF MAN IN SPACE, 1ST, Paris, France, 
SPRINGER-VERLAG. 

Belasco, N. (1963). Crew transfer in orbiting spacecraft, AM. ASTRONAUTICAL SOC. AND AF FLIGHT TEST 
CENTER SYMP. ON SPACE RENDEZVOUS RESCUE AND RECOVERY: 40. 

Gerathewohl, S. J. (1963). Operational aspects of weightlessness. In N. Am. Aviation Proc. of the 12th Lunar and 
Planetary Exploration Colloq, NASA. 

Grandpierre, R. (1963). "Neurophysiological responses to changes of the gravitational field and to short periods of 
zero gravity  responses neurophysiologiques aux variations du champ gravitationnel et a de breves periodes 
de gravitation nulle." SIXTH INTERN. AND TWELFTH EUROPEAN CONGR. OF AVIATION AND SPACE 
MED., ROME, OCT. 1-5, 1963-  LECTURES 1(Rome, 1965): 389-398. 

Graybiel, A. (1963). "Significance of vestibular organs in problems of weightlessness." Life Sci Space Res 1: 19-32. 
Graybiel, A., J. A. Roman and B. H. Warren (1963). "The function of the semicircular canals during weightlessness." 

Aerospace Medicine 34(13). 
Howard, I. P., and Evans, J. A. (1963). "The Measurement of Eye Torsion." Vision Research 3: 447-455. 
Mercier, A. and G. Perdriel (1963). "Ophthalmologic problems caused by the environment during space flight <les 

problemes ophtalmologiques poses par l'environnment au cours du vol spatial<." Revue De Medecine 
Aeronautique Et Cosmonautique 1963: 493-496. 

Parin, V. V. and O. G. Gazenko (1963). "Soviet experiments aimed at investigating the influence of space flight 
factors on the physiology of animals and man." Life Sci Space Res 1: 113-27. 

Adey, W. R. (1964). "Effects of gravity on the functions of the central nervous system." Life Sci Space Res 2: 267-86. 
Bronson, S. D. (1964). "Applications of space biomedical research to problems of rehabilitation." Nasa, Washington 

Transforming And Using Space Res. Knowledge: 63-68. 
Bryanov, I. I., M. A. Cherepakhin, L. I. Kakurin, Y. V. Krylov and V. I. Yazdovskiy (1964). "Sensorimotor coordination 

in extended weightlessness in actual space flight." Its Aviation And Space Med. Dec.: 439-441. 
Emelianov, M. D. and V. I. Iazdovskii (1964). "The problems of physiological interaction between analyzers, with 

application to space flight <problemy fiziologicheskogo vzaimodeistviia analizatorov primentel'no k 
kosmicheskim poletam<." Problems Of Space Biology <PROBLEMY KOSMICHESKOI BIOLOGII.  TOM III< 
3: 80-88. 



 

39 

Graybiel, A., J. A. Roman and B. H. Warren (1964). "Observation of the elevator illusion during subgravity preceded 
by negative accelerations." Aerospace Medicine 35: 121-124. 

Gualtierotti, T. and R. Margaria (1964). "The vestibular function in conditions of zero gravity." Life Sci Space Res 2: 
317-22. 

Henry, J. P. (1964). Physiological effects of space flight in animals and man. Bioastronautics. K. E. Schaefer. New 
York, The Macmillan Co: 314-329. 

Kasten, D. F. (1964). "Interdisciplinary measurement of human performance under low and zero gravity conditions." 
Afsc 11th Ann. Af Sci. And Eng. Symp. 1964: 08-34. 

Levine, S. (1964). Man-rating the gemini launch vehicle. AMERICAN INST. OF AERONAUTICS AND 
ASTRONAUTICS, ANNUAL MEETING, 1ST, WASHINGTON, D.C., ASTRONAUTICS AND 
AERONAUTICS. 

Myers, J. (1964). "Use of algae for support of the human in space." Life Sci Space Res 2: 323-36. 
Schmidt, I. (1964). "Seeing a satellite from a satellite." Astronautics And Aeronautics 2: 31-38. 
Sisakyan, N. M. and et al. (1964). First group flight into outer space, 11-15 August 1962. Washington, DC, Joint 

Publications Research Service. 
(1965). Proceedings of the Conference on the Role of Simulation in Space Technology, part C. Conference on the 

Role of Simulation in Space Technology, part C. 
Alekseyev, V. and Y. Sergeyev (1965). The cosmonaut steps out of the spaceship. Washington, DC, Joint 

Publications Research Service: 14-18. 
Aschoff, J. (1965). Significance of circadian rhythms for space. Seewiesen uber Starnberg, Germany, Max-Planck-

Inst. fuer Verhaltensphysiologie. 
Boreva, L. I. and E. M. Zavodovskaia (1965). Index of literature on space medicine and bioastronautics published in 

the USSR in 1964. INTERNATIONAL ASTRONAUTICAL FEDERATION, INTERNATIONAL 
ASTRONAUTICAL CONGRESS, 16TH, Athens, Greece. 

Chernigovskii, V. N., L. A. Chistovich, V. D. Glezer, V. A. Kislyakov and V. A. Kozhevnikov (1965). "Some problems 
of sensory-system activity with reference to problems of space physiology <nekotorye voprosy deiatel'nosti 
sensornykh sistem primenitel'no k zadacham kosmicheskoi fiziologii<." International Symposium On Basic 
Environmental Problems Of Man In Space , 2nd, Paris, France, Jun(18). 

Christensen, J. M. (1965). Performance capabilities of man on Earth and in space - A study in continuity. IN- POST 
APOLLO SPACE EXPLORATION, AMERICAN ASTRONAUTICAL SOCIETY,  ANNUAL MEETING, 11TH, 
Chicago, IL, SCHOLARLY PUBLICATIONS CORP. 

Clark, B. (1965). Visual space perception as influenced by unusual vestibular stimulation. VISUAL CAPABILITIES IN 
THE SPACE ENVIRONMENT.  RESEARCH SPONSORED BY THE HUMAN FACTORS SOCIETY. C. A. 
Baker. Oxford, England, Pergamon Press, LTD.: 91-100. 

Clarke, N. P., H. Taub, H. F. Scherer, W. E. Temple, H. E. Vykukal and M. Matter (1965). "Preliminary study of dial 
reading performance during sustained acceleration and vibration. AMRL-TR-65-110." Amrl Tr: 1-12. 

Crosmer, W. E., C. J. Weatherred and R. E. Wong (1965). System approach to lunar surface exploration. IN- POST 
APOLLO SPACE EXPLORATION, AMERICAN ASTRONAUTICAL SOCIETY, ANNUAL MEETING, 11TH, 
Chicago, IL, SCHOLARLY PUBLICATIONS CORP. 

Eremin, A., I. A. Kolosov and V. Stepantsov (1965). "Orientation in weightlessness  orientatsiia v bezopornom 
prostranstve." AVIATSIIA I KOSMONAVTIKA 11(Nov. 1965): 36-38. 

Graybiel, A. (1965). "Functional disturbances of vestibular origin of significance in space flight." International 
Symposium On Basic Environmental Problems Of Man In Space , 2nd, Paris, France, Jun(24). 

Grether, W. F. (1965). "Human performance for military and civilian operations in space." ANNALS OF THE NEW 
YORK ACADEMY OF SCIENCES 134(Nov. 22, 1965): 398-412. 

Iuganov, E. M., A. I. Gorshkov, Kas'ian, II, Brianov, II, I. A. Kolosov, V. I. Kopanev, V. I. Lebedev, N. I. Popov and F. 
A. Solodovnik (1965). "[Vestibular reactions of cosmonauts during the "Voskhod" spaceship flight]." Izv Akad 
Nauk SSSR Biol 6: 877-83. 

Jones, E. R. and A. H. Urmer (1965). The visual sub-system concept and spacecraft illumination. VISUAL 
CAPABILITIES IN THE SPACE ENVIRONMENT.  RESEARCH SPONSORED BY THE HUMAN FACTORS 
SOCIETY. C. A. Baker. Oxford, England, Pergamon Press, LTD.: 101-109. 

Keldysh, M. V. (1965). Unparalleled scientific experiment in outer space-  a soviet man exits space ship in outer 
space. Washington, D. C., Joint Publications Research Service: 1-12. 

Komendantov, G. (1965). Orientation in boundless space. Washigton, D.C., Joint Publications Research Service. 26: 
3. 

Lagerwerff, J. M. (1965). Space cabin atmosphere trace contaminants and their possible influence on visual 
parameters. VISUAL CAPABILITIES IN THE SPACE ENVIRONMENT.  RESEARCH SPONSORED BY 
THE HUMAN FACTORS SOCIETY. C. A. BAKER. Oxford, England, Pergamon Press, LTD.: 111-119. 

Link, M. (1965). Space Medicine in Project Mercury (NASA SP-4003), Government Printing Office, Washington, D.C. 
Luganov, E. M. (1965). Problem of peculiarities in the function and interaction of the otolith and cupula systems of the 

human vestibular analyzer under changed gravity conditions. PROBLEMS OF SPACE BIOLOGY.  VOLUME 
4 <PROBLEMY KOSMICHESKOI BIOLOGII. N. M. SISAKIAN. Moscow, IZDATEL'STVO NAUKA. 4: 54-69. 



 

40 

Monty, R. A. and W. J. White (1965). Vision and unusual gravitational forces. VISUAL CAPABILITIES IN THE 
SPACE ENVIRONMENT.  RESEARCH SPONSORED BY THE HUMAN FACTORS SOCIETY. C. A. Baker. 
Oxford, England, Pergamon Press, LTD. 

Paige, L. D. and W. N. Kama (1965). "Effect of transient weightlessness on visual acuity." J Eng Psychol 4(2): 33-44. 
Stewart, W. K. (1965). Neurophysiological aspects of manned extraterrestrial space flight. FIRST INTERN. SYMP. 

ON BASIC ENVIRON. PROBL. OF MAN IN SPACE,, Paris, France, SPRINGER-VERLAG. 
Thomas, D. W. (1965). Apollo extension system payloads.  manned flying system /mps/ kinesthetic effects. 

Huntsville, AL, United States, Northrop Space Labs. 
White, W. J. (1965). "Effects of transient weightlessness on brightness discrimination." Aerospace Medicine 36: 327-

331. 
(1966). Second annual biomedical research conference Proceedings. Second annual biomedical research 

conference, NASA Lyndon B. Johnson Space Center. 
(1966). Developments in space research. Washington, DC, Joint Publications Research Service. 
(1966). Developments in the USSR space program. Washington, DC, Joint Publications Research Service. 
(1966). "Effect of space-flight factors on the functions of the central nervous system." IZDATEL'STVO NAUKA 

272(166). 
Alford, B. R., J. F. Jerger, A. C. Coats, J. Billingham, B. O. French and R. O. McBrayer (1966). "Human tolerance to 

low frequency sound." Trans Am Acad Ophthalmol Otolaryngol 70(1): 40-7. 
Andrianova, L. A. (1966). The change of the neurosecretory activity of the hypothalamic region under the action of 

some extreme factors of space flight. Washington, DC, Joint Publications Research Service. 
Bendersky, D. (1966). Medical applications of nasa-developed science and technology quarterly progress report, 1 

apr. - 30 jun. 1966. Kansas City, MO, Midwest Research Inst. 
Benson, A. J. (1966). Modification of the Per- and Post-Rotational Responses by the Concomitant Linear 

Acceleration. 2nd Symposium on the Role of the Vestibular Organs in Space Exploration, Washington DC, 
NASA. 

Benson, A. J., and Bodin, M. A. (1966). "Comparison of the Effect of the Direction of the Gravitational Acceleration on 
Post-Rotational Responses in Yaw, Pitch, and Roll." Aerospace Medicine 37: 889–897. 

Bergstedt, M. (1966). "Vestibular problems in space travel." Acta Otolaryngol: Suppl 224:72-6. 
Bricker, L. (1966). "Working in space - Are we ready/ques/." SPACE/AERONAUTICS 46(Oct. 1966): 68-76. 
Burgeat, M., A. P. Gibert, G. Freyss and P. Fontelle (1966). "[Experimental results concerning electro-physiological 

studies of the vestibular apparatus during acoustic and kinetic stress in animals: their aeronautical and 
aerospace implications]." Rev Corps Sante Armees Terre Mer Air 7(5): 707-19. 

Clark, B. and A. Graybiel (1966). Influence of contact cues on the perception of the oculogravic illusion. Pensacola, 
FL, Naval School of Aviation Medicine, Naval Aerospace Medical Inst. 

Colehour, J. K., and Graybiel, A. (1966). "Biochemical Changes Occurring with Adaptation to Accelerative Forces 
During Rotation." Aerospace Medicine 37: 1205–1207. 

Dushkov, B. A. (1966). Investigation of the accuracy and stability of time-force reactions in various positions of the 
human body. Joint Publications Research Service, Washington, DC. 

Fowler, J. L. and W. F. Fuhrmeister (1966). Experimental study of dynamic effects of crew motion in a Manned 
Orbital Research Laboratory /MORL/. Hunington Beach, CA, Douglas Aircraft Co., Inc., Missile and Space 
Systems Div.: 199. 

Garnett, R. J., F. W. Parker and A. J. Willoughby (1966). A summary of research as of January 1966 in extravehicular 
maneuvering techniques for space. NATIONAL CONFERENCE ON SPACE MAINTENANCE AND EXTRA-
VEHICULAR ACTIVITIES, 1ST, Orlando, FL. 

Gibson, J. J. (1966). The Senses Considered as Perceptual Systems. Boston, Houghton Mifflin. 
Gillingham, K. K. (1966). "A primer of vestibular function, spatial disorientation, and motion sickness." Aeromed Rev 

4: 1-80. 
Gorbov, F. D., F. P. Kosmolinskiy and V. I. Myasnikov (1966). Effect of high and low afferentation on human 

organism from viewpoint of space psychophysiology. Washington, DC, Joint Publications Research Service: 
67-71. 

Gorbov, F. D. and M. A. Novikov (1966). "Experimental psychological investigation of cosmonaut teams." ITS 
PROBL. OF SPACE BIOL. 4(Mar. 1966): 12-21. 

Graybiel, A., and Fregly, A. R. (1966). "A New Quantitative Ataxia Test Battery." Acta Oto-Laryngologica (Stockholm) 
61: 292–312. 

Graybiel, A., and Kellogg, R.S. (1966). The Inversion Illusion in Parabolic Flight:  Its Probable Dependence on Otolith 
Function. 2nd Symposium on the Role of the Vestibular Organs in Space Exploration, Washington DC, 
NASA. 

Graybiel, A. and R. S. Kellogg (1966). The inversion illusion in parabolic flight Its probable dependence on otolith 
function. NASA, WASHINGTON  THE ROLE OF THE VESTIBULAR ORGANS IN SPACE EXPLORATION. 
Pensacola, FL, Naval School of Aviation Medicine: 15-24. 

Henry, J. P. and J. P. Meehan (1966). A program for the study of long-term adaptation to a weightless environment 
providing three-dimensional freedom of movement. Los Angeles, CA, University of Southern California: 283-



 

41 

292. 
Howard, I. P., and Templeton, W. B. (1966). Human Spatial Orientation. London, John Wiley and Sons. 
Howard, I. P. and W. B. Templeton (1966). Human spatial orientation. London, JOHN WILEY AND SONS: 533. 
Iribe, P. and J. A. Lieske (1966). Extravehicular environment and mobility constraints on the configuration of an 

anthropomorphic space suit system. NATIONAL CONFERENCE ON SPACE MAINTENANCE AND EXTRA-
VEHICULAR ACTIVITIES, 1ST, Orlando, FL. 

Iuganov, E. M., V. Krylov Iu and V. S. Kuznetsov (1966). "[Some problems of the development of an optimal acoustic 
environment in space ship cabins]." Izv Akad Nauk SSSR Biol 1: 14-20. 

Johnson, W. H. and P. E. Ireland (1966). "Preparation of man for travel into space." Proc R Soc Med 59(3): 277-80. 
Jones, G. M. (1966). "Vestibular inaptitude in the environments of flight and space." J Laryngol Otol 80(3): 207-21. 
Jones, W. L. (1966). Visual problems of extended spaceflight. INTERNATIONAL ASTRONAUTICAL FEDERATION, 

INTERNATIONAL ASTRONAUTICAL CONGRESS, 17TH, Madrid, Spain. 
Kenk, R. and E. S. Valliere (1966). Aerospace Medicine and Biology.  An annotated bibliography.  1958-1961 

literature, volumes VII-X, part 1. Washington, DC, Library of Congress, Science And Technology Div.: 448. 
Khilov, K. L., I. A. Kolosov, V. I. Lebedev and I. F. Chekirda (1966). "[On changes in the threshold of acceleration 

sensitivity under conditions of brief weightlessness]." Voen Med Zh 8: 60-2. 
Koch, C. (1966). "[Considerations on the audio-vestibular thresholds in the selection of pilots in the modern era]." Riv 

Med Aeronaut Spaz 29: Suppl:95-101. 
Kratochvil, C. H. (1966). Experience with the chimpanzee as an experimental space-flight animal. NASA, 

WASHINGTON  THE ROLE OF THE VESTIBULAR ORGANS IN SPACE EXPLORATION. Holloman AFB, 
NM, United States, Aerospace Medical Div. Aeromedical Research Lab.: 265-271. 

Margaria, R. (1966). "Human locomotion on the Earth and in subgravity." SCHWEIZERISCHE ZEITSCHRIFT FUR 
SPORTMEDIZIN, 14(1,2,3): 159-167. 

Meiry, J. L. (1966). "The vestibular system and human dynamic space orientation. NASA CR-628." NASA Contract 
Rep NASA CR: 1-192. 

Pichler, H. J. (1966). Extraterrestrial vestibular research - A new partial field of medical research into the human 
vestibular apparatus. IN- LIFE SCIENCES AND SPACE RESEARCH V, INTERNATIONAL SPACE 
SCIENCE SYMPOSIUM, 7TH, VIENNA, AUSTRIA, NORTH-HOLLAND PUBLISHING CO. 

Popov, V. A., I. A. Rozanov and M. M. Silvestrov (1966). An informational model of the dynamics of motion and the 
spatial orientation of a cosmonaut outside a spacecraft. INTERNATIONAL ASTRONAUTICAL 
FEDERATION, INTERNATIONAL ASTRONAUTICAL CONGRESS, 17TH, Madrid, Spain. 

Reno, C. D. (1966). Cleaning the ''zip'' gun for astronaut White's walk in space. AMERICAN ASSN. FOR 
CONTAMINATION CONTROL, ANNUAL TECHNICAL MEETING AND EXHIBIT, 5TH, HOUSTON, TX. 

Spady, A. A., Jr. (1966). A kinematic study of the effects of reduced gravity on self-locomotion. AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS, WINTER ANNUAL MEETING AND ENERGY SYSTEMS EXPOSITION, 
NEW YORK, N.Y., AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 

Spady, A. A., Jr. (1966). Simulating a walk on the moon. AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 
WINTER ANNUAL MEETING AND ENERGY SYSTEMS EXPOSITION, New York, N.Y., AMERICAN 
SOCIETY OF MECHANICAL ENGINEERS. 

Swenson, L., J. Grinwood and C. Alexander (1966). This New Ocean: A History of Project Mercury (NASA SP-4201), 
Government Printing Office, Washington, D.C. 

Ter-Gazaryabts, Y. T. (1966). New methods for studying the interaction between the visual and vestibular analyzers. 
Washington, DC, Joint Publications Research Service. 

Thomas, D. F., Jr. (1966). Extravehicular maneuvering in space - ''Jet Shoe'' extravehicular activity device. 
NATIONAL CONFERENCE ON SPACE MAINTENANCE AND EXTRA-VEHICULAR ACTIVITIES, 1ST, 
Orlando, FL. 

Walsh, L. N. (1966). "Manned space flight--some medical considerations." Med J Aust 2(16): 776-80. 
Yuganov, E. M., A. I. Gorshkov, Kas'yan, II, Bryanov, II, I. A. Kolosov, V. I. Kopanev, V. I. Lebedev, N. I. Popov and 

F. A. Solodovnik (1966). "Vestibular reactions of cosmonauts during flight in the ship "Voskhod"." Fed Proc 
Transl Suppl 25(5): 767-70. 

Yuganov, E. M., A. I. Gorshkov, Kasyan, II, Bryanov, II, I. A. Kolosov, V. I. Kopanev, V. I. Lebedev, N. I. Popov and F. 
A. Solodovnik (1966). "Vestibular reactions of cosmonauts during the flight in the "Voskhod" spaceship." 
Aerosp Med 37(7): 691-4. 

(1967). Space Biology and Medicine, volume 1, no. 4, 1967. Washington, DC, Joint Publications Research Service. 
(1967). Biomedical applications of spacecraft image processing techniques, volume 2. Pasadena, CA, Jet Propulsion 

Lab., California Inst. of Tech. 
(1967). "Certain Problems of Space Neurophysiology." ZDATEL'STVO NAUKA 232(Jan 1, 1967): 562. 
Adams, C. R. and G. K. Bulk (1967). "Zero buoyancy: simulation of weightlessness to evaluate psychophysiological 

and anthropomorphic parameters that affect space station design." Aerosp Med 38(5): 518-20. 
Adey, W. R., R. T. Kado, J. M. Rhodes and D. O. Walter (1967). "Electroencephalographic baselines in astronaut 

candidates estimated by computation and pattern recognition techniques." AEROSPACE MEDICINE 38(Apr. 
1967): 371-379. 



 

42 

Adey, W. R., R. T. Kado and D. O. Walter (1967). "Analysis of brain wave records from Gemini flight GT-7 by 
computations to be used in a thirty day primate flight." Life Sci Space Res 5: 65-93. 

Allen, W. H., W. L. Jones and J. F. Parker, Jr. (1967). "Advanced vision research for extended spaceflight." 
AEROSPACE MEDICINE 38(May, 1967): 475-478. 

Antipov, V. V., V. A. Kozlov, G. P. Parfenov and P. P. Saksonov (1967). "The results of biological studies made on 
board the Voskhod and Voskhod 2 spaceships." Life Sci Space Res 5: 119-21. 

Argyle, E. (1967). "Optical environment in Gemini space flights." Science 155(Jan. 20, 1967): 354. 
Benson, A. J. (1967). Post-Rotational Sensation and Nystagmus as Indicants of Semicircular Canal Function. 3rd 

Symposium on the Role of the Vestibular Organs in Space Exploration, Washington DC, NASA. 
Boyko, N. and V. Popov (1967). Vision in space travel. Moscow, AVIATS. I KOSMONAVT. (PREPARED JOINTLY 

WITH ARMY MISSILE COMMAND): 73-76. 
Brown, J. L. (1967). The visual realm in space. Study of visual perception in humans and animals. Manhattan, KS, 

Kansas State Univ., Dept. Of Psychology. 
Campbell, P. A. (1967). What has space experience taught us about disorientation? Lectures In Aerospace Med., 6th 

Ser. Brooks AFB, TX, School of Aerospace Medicine: 139-149. 
Cavagna, G. A. and R. Margaria (1967). "Human locomotion on the lunar surface." Rivista Di Medicina Aeronautica E 

Spaziale 30: 629-644. 
Chekhonadskii, N. A. (1967). Mathematical modeling of the function of the vestibular apparatus in weightlessness. 

PROBLEMS OF SPACE BIOLOGY. Moscow. 6. 
Cherepakhin, M. A. and N. N. Gurovskii (1967). "Sensor-motor coordination of man during weightlessness." 

KOSMICHESKAIA BIOLOGIIA I MEDITSINA 1(May-Jun. 1967): 52-54. 
Cherepakhin, M. A. and N. N. Gurovskiy (1967). "Sensorimotor coordination in man during weightlessness." 

KOSMICHESKAIA BIOLOGIIA I MEDITSINA 1(MAY-JUN. 1967): 52-54. 
Chernigovskii, V. N., L. A. Chistovich, V. D. Glezer, V. A. Kisliakov and V. A. Kozhevnikov (1967). Some problems 

concerning the activity of sensory systems in application to space physiology problems. PROBLEMS OF 
SPACE BIOLOGY. 7. 

Collins, F. G., W. L. Mitchell and M. E. Wing (1967). Dizziness and vertigo in aviators. Brooks AFB, TX, School of 
Aerospace Medicine. 

French, B. O. (1967). "Appraisal of Apollo launch noise." Aerosp Med 38(7): 719-22. 
Galle, R. R. and M. D. Yemelyanov (1967). Results of physiological studies performed in a slow rotation chamber. In 

Its Space Biol. And Med. Washington, DC, Joint Publications Research Service. 1: 08-04. 
Gorshkov, A. I. (1967). "[The vestibular apparatus and weightlessness]." Med Sestra 26(1): 21-3. 
Grandpierre, R. (1967). "Space biology tests in March 1967." REVUE DE MEDECINE AERONAUTIQUE ET 

SPATIALE 7: 217-219. 
Graybiel, A., Miller, E. F., Billingham, J., Waite, R., Berry, C. A., and Dietlein, L. F. (1967). "Vestibular Experiments in 

Gemini Flights V and VII." Aerospace Medicine 38: 360–370. 
Graybiel, A., and Kellogg, R. S. (1967). "Inversion Illusion in Parabolic Flight: Its Probable Dependence on Otolith 

Function." Aerospace Medicine 38: 1099–1103. 
Graybiel, A. (1967). The problem of man's gravitoinertial force environment in space flight Progress report, 1 Jan. - 31 

Mar. 1967. Pensacola, FL, Naval School of Medicine. 
Graybiel, A. (1967). Functional disturbances of vestibular origin of significance in space flight. International 

Symposium On Basic Environmental Problems Of Man In Space. VIENNA, SPRINGER-VERLAG: 8-32. 
Graybiel, A. and R. S. Kellogg (1967). "Inversion illusion in parabolic flight: its probable dependence on otolith 

function." Aerosp Med 38(11): 1099-103. 
Graybiel, A. and R. S. Kellogg (1967). "Inversion illusion in parabolic flight - Its probable dependence on otolith 

function." AEROSPACE MEDICINE 38: 1099-1103. 
Graybiel, A., E. F. Miller, 2nd, J. Billingham, R. Waite, C. A. Berry and L. F. Dietlein (1967). "Vestibular experiments in 

Gemini flights V and VII." Aerosp Med 38(4): 360-70. 
Grose, V. L. (1967). "Deleterious effect on astronaut capability of vestibulo-ocular disturbance during spacecraft roll 

acceleration." Aerosp Med 38(11): 1138-44. 
Ivanov, Y. A., L. S. Khachaturyants and V. A. Popov (1967). Investigation of visual capacity during space flight. 

International Astronautical Congress. 
Jones, W. L. (1967). Visual problems of extended spaceflight, PUBLISHERS, INC., DUNOD EDITEUR, PWN-

POLISH SCIENTIFIC PUBLISHERS,: A67-12408<. 
Kellogg, R. S. and A. Graybiel (1967). "Lack of response to thermal stimulation of the semicircular canals in the 

weightless phase of parabolic flight." Aerosp Med 38(5): 487-90. 
Khazen, I. M. (1967). "Extralabyrinthine symptoms of motion sickness in space flight." KOSMICHESKAIA BIOLOGIIA 

I MEDITSINA 1(JUL.-AUG. 1967): 11-18. 
Khilov, K. L. (1967). "[On the functioning of the vestibular analyzer during space flight (on the 50th anniversary of the 

Great October Socialist Revolution)]." Vestn Otorinolaringol 29(4): 8-17. 
Krylov, Y. V. (1967). Characteristics of reaction of the human acoustic analyzer to some space flight factors. Space 

Biol. And Med. Washington, DC, Joint Publications Research Service. 1: 08-04. 



 

43 

Newsom, B. D. (1967). Integration of physiological research in space. AMERICAN INST. OF AERONAUTICS AND 
ASTRONAUTICS, ANNUAL MEETING AND TECHNICAL DISPLAY, 4TH, ANAHEIM, CA. 

Rintelmann, W. F. and D. C. Gasaway (1967). "A survey of hearing conservation programs in representative 
aerospace industries. I. Prevalence of programs and monitoring audiometry." Am Ind Hyg Assoc J 28(4): 
372-80. 

(1968). "[The astronaut: his physiological and pathological problems]." Riv Med Aeronaut Spaz 31(3): 454-60. 
(1968). Space biology and medicine, volume 1, number 6. Washington, DC, Joint Publications Research Service. 
(1968). The role of the vestibular organs in space exploration, NASA. 
(1968). Space biology and medicine. Washington, DC, Joint Publications Research Service. 
Akulinichev, I. T., M. D. Emelianov and D. G. Maksimov (1968). Oculomotor activity of cosmonauts during orbital 

flights. 
Aliakrinskii, B. S. and S. I. Stepanova (1968). "Mechanisms of inflight spatial orientation and some factors impairing 

it." Kosmicheskaia Biologiia I Meditsina 2: 63-68. 
Aliakrinskii, B. S. and S. I. Stepanova (1968). "Mechanisms of spatial orientation in flight and some causes of its 

disturbance." KOSMICHESKAIA BIOLOGIIA I MEDITSINA 2(JAN.-FEB. 1968): 63-68. 
Apanasenko, Z. I. (1968). Effect of the space flight factors of the functional state of the vestibular analyzer. Review of 

the literature. Washington, DC, Institute of Modern Languages, Inc., Translation And Interpretation Div. 
Bailey, P. and T. Gualtierotti (1968). "A neutral buoyancy micro-electrode for prolonged recording from single nerve 

units." Electroencephalography And Clinical Neurophysiology 25: 77-81. 
Cavagna, G. A. (1968). "Human locomotion at reduced gravity." British Interplanetary Society, Journal 21: 166-170. 
Cavagna, G. A., R. Margaria and H. Saiki (1968). A theoretical approach to the human locomotion at reduced gravity. 

International Symposium On Space Technology And Science. TOKYO, AGNE PUBLISHING, INC. 
Chekirda, I. F. (1968). "Coordination structure of human voluntary movements of varying coplexity under conditions of 

flight on free fall trajectory." KOSMICHESKAIA BIOLOGIIA I MEDITSINA 2(Nov. Dec. 1968): 55-62. 
Chekirda, I. F., G. F. Khlebnikov, I. A. Kolosov and V. I. Lebedev (1968). Importance of parabolic flights, reproducing 

a brief weightlessness, in the vestibular professional selection of astronauts. MOSCOW. 
Chekirda, I. F., I. A. Kolosov and V. I. Lebedev (1968). "Time perception under conditions of brief weightlessness." 

Kosmicheskaia Biologiia I Meditsina 2: 67-71. 
Chekirda, I. F., I. A. Kolosov and V. I. Lebedev (1968). "Perception of time during short-term weightlessness." 

KOSMICHESKAIA BIOLOGIIA I MEDITSINA 2(Nov. Dec. 1968): 67-71. 
Chekirda, I. F. and V. I. Lebedev (1968). "Role of the vestibular analysor in the spatial orientation of man under 

weightlessness conditions during flights on aircraft." Kosmicheskaia Biologiia I Meditsina 2: 76-79. 
Chekirda, I. F. and V. I. Lebedev (1968). "The role of the vestibular analyzer in human space orientation during 

weightlessness in airplane flights." KOSMICHESKAIA BIOLOGIIA I MEDITSINA 2(MAR.-APR. 1968): 76-79. 
Culver, J. F. (1968). The human eye in space exploration. Bioastronaut. And The Exploration Of Space Nov. Brooks 

AFB, TX, School of Aerospace Medicine: 387-397. 
Decher, H. (1968). "[Vestibular apparatus and space flight]." Z Laryngol Rhinol Otol 47(8): 571-80. 
Emelianov, M. D. (1968). Some current problems in studies of the analysor functions of astronauts during flight. 

Moscow. 
Emelianov, M. D. and A. D. Matveev (1968). Methods of studying the vestibular function on a spacecraft. Moscow. 
Fregly, A. R. and A. Graybiel (1968). "An ataxia test battery not requiring rails." Aerospace Medicine 39: 277-282. 
Freidberg, I. M., A. I. Mantsvetova, I. P. Neumyvakin, V. F. Orlova and V. A. Trubnikova (1968). Study of the 

coordination of motion during writing under space-flight conditions. MEDICO-BIOLOGICAL STUDIES OF 
WEIGHTLESSNESS. Moscow. 

Graybiel, A. (1968). "Vestibular mechanisms in human behavior." Ann Otol Rhinol Laryngol 77(4): 772-86. 
Graybiel, A. (1968). The problem of artificial gravity in space flight progress report, 1 jan. - 30 jun. 1968. Pensacola, 

FL, Naval School of Aviation Medicine. 
Graybiel, A., A. B. Thompson, F. R. Deane, A. R. Fregly, J. K. Colehour and E. L. Ricks, Jr. (1968). "Transfer of 

habituation of motion sickness on change in body position between vertical and horizontal in a rotating 
environment." Aerosp Med 39(9): 950-62. 

Graybiel, A. and C. D. Wood (1968). "Evaluation of sixteen anti-motion sickness drugs under controlled laboratory 
conditions." AEROSPACE MEDICINE 39: 1341- 1344. 

Guedry, F. E., Jr. (1968). "Some vestibular problems related to orientation in space." Acta Otolaryngol 65(1): 174-85. 
Gurovskii, N. N., B. A. Iakubov, V. I. Iazdovskii, E. M. Iuganov, I. I. Kasian and A. I. Konovalov (1968). Sensory 

reactions and the state of arbitrary motions of man under conditions of weightlessness. M. S. I. 
WEIGHTLESSNESS: 120-126. 

Heidelbaugh, N. D., J. E. Vanderveen and H. G. Iger (1968). "Development and evaluation of a simplified formula 
food for aerospace feeding systems." Aerosp Med 39(1): 38-43. 

Hill, P. R. and O. F. Trout, Jr. (1968). Human work performance in space. Natl. Conf. On Space Maintenance And 
Extravehicular Activities. Hampton, VA, NASA Langley Research Center. 

Iazdovskii, V. I., I. I. Kasian and V. I. Kopanev (1968). Reactions of cosmonauts under conditions of weightlessness. 
MEDICOBIOLOGICAL STUDIES IN WEIGHTLESSNESS. Moscow: 179-189. 



 

44 

Iuganov, E. M., I. I. Kasian and V. I. Kopanev (1968). Motor reactions under conditions of weightlessness. Moscow. 
Iuganov, E. M. and E. V. Lapaev (1968). "[Possible regularities in the manifestations of vestibular reactions under 

weightlessness conditions]." Zh Ushn Nos Gorl Bolezn 28(5): 57-62. 
Iurov, B. N., I. I. Kasian, I. A. Kolosov and V. I. Lebedev (1968). Reactions of cosmonauts during parabolic aircraft 

flights. MEDICOBIOLOGICAL STUDIES IN WEIGHTLESSNESS. Moscow: 179-189. 
Jones, G. M. (1968). "From land to space in a generation - An evolutionary challenge." AEROSPACE MEDICINE 39: 

1271-1283. 
Jones, W. (1968). The role of the vestibular organs in space exploration, NASA. 
Kitayev Smyk, L. A. (1968). On the interaction of analyzers during weightlessness. Space Biol. And Med. 

Washington, DC, Joint Publications Research Service. 1: 119-125. 
Komendantov, G. L. and V. I. Kopanev (1968). Motion sickness as a problem of space medicine. MEDICO-

BIOLOGICAL STUDIES OF WEIGHTLESSNESS. Moscow. 
Krupina, T. N. and et al. (1968). Sleep under spaceflight conditions. Space Biol. And Med. Washington, DC, Joint 

Publications Research Service. 2: 157-163. 
Lebedev, V. I. and A. A. Leonov (1968). "Perception of space and time in the cosmos." IZDATEL'STVO ''NAUKA''(Jan 

1, 1968). 
Oneill, W., L. Stark and A. Troelstra (1968). Vision during manned booster operation Final report. Chicago, IL, Space 

Sciences, Inc., Biosystems Div. 
Oosterveld, W. J. and W. D. van der Laarse (1968). "[The effect of acceleration of gravity on vestibular mystagnus]." 

Ned Tijdschr Geneeskd 112(31): 1397-9. 
Pichler, H. J. (1968). "[Otological problems of space flight]." Monatsschr Ohrenheilkd Laryngorhinol 102(3): 168-70. 
Pichler, H. J. (1968). "[Present results of Austrian extraterrestial vestibular research]." Z Laryngol Rhinol Otol 47(8): 

580-90. 
Pichler, H. J. (1968). Further findings of extraterrestrial vestibular research. United Nations, Conference On The 

Exploration And Peaceful Uses Of Outer Space. 
Roth, E. M. and A. N. Chambers (1968). "Compendium of human responses to the aerospace envirnment. 9. Sound 

and noise. NASA CR-1205 (2)." NASA Contract Rep NASA CR: 9:1-101. 
Roth, E. M., W. G. Teichner and R. L. Craig (1968). "Compendium of human responses to the aerospace 

environment. 7. Acceleration NASA CR-1205 (2)." NASA Contract Rep NASA CR: 7:1-288. 
Shavelson, R. J. (1968). "Lunar gravity simulation and its effect on human performance." Human Factors 10: 393-

401. 
Wood, C. D., and Graybiel, A. (1968). "Evaluation of 16 Anti-Motion Sickness Drugs under Controlled Laboratory 

Conditions." Aerospace Medicine 39: 1341–1344. 
(1969). Aviation and Space Medicine, Proceedings of the Seventeenth International Congress, Oslo, Norway, August 

5-8, 1968. Aviation And Space Medicine, Oslo, Norway. 
Adey, W. R., A. T. Cockett, P. B. Mack, J. P. Meehan and N. Pace (1969). "Biosatellite 3. Preliminary findings." 

Science 166(904): 492-3. 
Atema, J., T. Hukuhara, M. Rocker and R. J. Von Baumgarten (1969). "Behavioral responses to short periods of 

lowered gravitational force in blind goldfish." Space Life Sciences 1: 554-564. 
Bergstedt, M. (1969). "[Vestibular organ and space flight]." Arch Klin Exp Ohren Nasen Kehlkopfheilkd 194(2): 195-

202. 
Bird, J. D., H. D. Garner, E. D. Lounsberry and D. F. Thomas, Jr. (1969). Jet shoes. Hampton, VA, NASA Langley 

Research Center. 
Bokhov, B. B., Danilov, K.Yu., and Makarov, S.I. (1969). "Investigation of Human Perception of the Coordinates of a 

Two-Dimensional Space Using the VERTIKAL Device." Devices and Methods of Athletic Training in 
Experiments: 176-177. 

Brand, U., J. Hafliger, U. Muller, M. Naderi, L. Pircher and M. Scherrer (1969). "[Underpressure and hypoxemia. 
Some physiological and clinical aspects pertaining to altitude and space medicine]." Praxis 58(50): 1631-8. 

Caporale, R., L. Bianco and G. D'Apollo (1969). "[On the function of the vestibular apparatus and problems of 
adaptation]." Riv Med Aeronaut Spaz 32(4): 562-643. 

Chekhonadskiy, N. A. (1969). Mathematical modeling of the function of the vestibular apparatus during 
weightlessness. In Its Probl. Of Space Biol. Acton, MA., Aztec School of Languages, Inc., Research 
Translation Div. 6: 198-210. 

Chernigovskiy, V. N. (1969). Problems of space biology.  Volume 7 - Operational activity, problems of habitability and 
biotechnology. Washington, DC, Scripta Technica. 

Decher, H. (1969). "Experimental labyrinthine tests on isolated individual semicircular canals as a fitness test for 
astronauts." AEROSPACE MEDICINE 40: 1203- 1208. 

Donatelli, L. (1969). "[Drugs in aviation and space medicine]." Minerva Med 60(20): 843-79. 
Genin, A. M. (1969). On the computation of artificial gravitation for inhabited spacecraft compartments. Sunnyvale, 

CA, Lockheed Missiles and Space Co. 
Goodman, M. M., W. C (1969). "Crew locomotion disturbances in a space cabin simulator." JOURNAL OF 

SPACECRAFT AND ROCKETS 6: 1207-1209. 



 

45 

Graybiel, A. (1969). "Structural elements in the concept of motion sickness. NAMI-1055." NASA Contract Rep NASA 
CR: 1-39. 

Graybiel, A., R. S. Kellogg and R. S. Kennedy (1969). Motion sickness precipitated in the weightless phase of 
parabolic flight by Coriolis accelerations. Pensacola, FL, Naval Aerospace Medical Inst. 

Graybiel, A., R. S. Kennedy and R. S. Kellogg (1969). "Motion sickness precipitated in the weightless phase of 
parabolic flight by coriolis accelerations." Aerosp Med 40(8): 819-22. 

Graybiel, A., R. S. Kennedy and R. S. Kellogg (1969). "Motion sickness precipitated in the weightless phase of 
parabolic flight by Coliolis accelerations. NAMI-1061." NASA Contract Rep NASA CR: 1-7. 

Grigoryev, Y. G. (1969). "Vestibular analyzer as a critical organ in the evaluation of radiation hazards during space 
flights." Life Sci Space Res 7: 173-85. 

Hermann, E. R. (1969). "Environmental noise, hearing acuity, and acceptance criteria." Arch Environ Health 18(5): 
784-91. 

Hewes, D. E. (1969). "Reduced-gravity simulators for studies of man's mobility in space and on the moon." Human 
Factors 11: 419-431. 

Kail, L. T. (1969). "Requirements study for a biotechnology laboratory for manned Earth orbiting missions. II. 
Summary of individual ezperiments requirements. NASA CR-1409." NASA Contract Rep NASA CR 2: 1-200. 

Khilov, K. L. (1969). "Function of the vestibular analyzer in space flights." Arch Otolaryngol 90(2): 244-54. 
Kitaev Smyk, L. A. (1969). Study of achromatic and chromatic visual sensitivity during short periods of 

weightlessness. 
Kotova, E. S., V. A. Pestova and S. M. Zalkind (1969). "On the selection of criteria for evaluating illumination 

conditions in space cabins." Kosmicheskaia Biologiia I Meditsina 3: 77-81. 
Kotova, E. S., V. A. Pestova and S. M. Zalkind (1969). "Criteria of illumination in cabins of manned spacecraft." 

KOSMICHESKAIA BIOLOGIIA I MEDITSINA 3(SEP.-OCT. 1969): 77-81. 
Lomonaco, T. (1969). "[Brief summary of aeronautical and space medicine. II. Effects on the human body of 

accelerations and methods of increasing endurance of them]." Minerva Med 60(36): 1796-8 contd. 
Miller, E. F., 2nd, A. Graybiel, R. S. Kellogg and R. D. O'Donnell (1969). "Motion sickness susceptibility under 

weightless and hypergravity conditions generated by parabolic flight. NAMI-1057." NASA Contract Rep 
NASA CR: 1-14. 

Miller, E. F., 2nd, A. Graybiel, S. Kellogg and R. D. O'Donnell (1969). "Motion sickness susceptibility under weightless 
and hypergravity conditions generated by parabolic flight." Aerosp Med 40(8): 862-8. 

Oosterveld, W. J. and W. D. van der Laarse (1969). "Effect of gravity on vestibular nystagmus." Aerosp Med 40(4): 
382-5. 

Parker, J. F., Jr. and R. F. Dillon (1969). Recommendations concerning the study of vision in space operations. Falls 
Church, VA, BioTechnology, Inc. 

Reason, J. (1969). "Sickness in space." New Scientist 44: 28-31. 
Rossanigo, F. and G. Meineri (1969). "[Physiopathological effects of longitudinal, tangential accelerations, 

decelerations, vibrations and weightlessness]." Riv Med Aeronaut Spaz 32(4): 447-561. 
Spady, A. A., Jr. (1969). "Prototype of a new lunar-gravity simulator for astronaut mobility studies." Human Factors 

11: 441-449. 
Von Baumgarten, R. J., J. Atema, T. Hukuhara and M. Rocker (1969). "Behavioral responses to short periods of 

lowered gravitational force in blind goldfish." Space Life Sci 1(4): 554-64. 
Yegorov, B. (1969). A doctor in orbit. 
Yuganov, Y. M. and et al. (1969). Possible patterns of vestibular reactions in weightlessness. Washington, DC, Joint 

Publications Research Service. 
Yuganov, Y. M. and et al. (1969). Standards for noise levels in cabins of spacecraft during long-duration flights. Probl. 

Of Space Biol. Washington, DC, Scripta Technica, Inc. 7: 296-303. 
(1970). "First few minutes of spaceflight." Br Med J 2(701): 67. 
(1970). Fourth Symposium on the Role of the Vestibular Organs in Space Exploration. Pensacola, FL, Naval 

Aerospace Medical Inst. 
Allen, M. J., D. P. Austen, A. E. Jones, J. R. Levene and S. Miller (1970). The visual standards for the selection and 

retention of astronauts. Bloomington, IN, Indiana Univ., Div. Of Optometry. 
Andreeva-Galanina, E., E. N. Malyshev, A. P. Pronin and G. E. Skorodumov (1970). "[Effect of infrasound on the 

human organism]." Gig Sanit 35(11): 65-9. 
Chkhaidze, L. V. (1970). Coordination of human voluntary movements in spaceflight. 'KOORDINATSIYA 

PROIZVOLNYKH DVIZHENIY. Washington, DC, Joint Publications Research Service: 1-135. 
Decker, T. A. and H. G. Sperling (1970). Research leading to new vision test techniques for use in the space 

environment [Progress Report]. Houston, TX, Texas Univ., Medical Center. 
Dushkov, B. A. (1970). Human motor activity in sealed chambers and during space flight. Arlington, VA, Joint 

Publications Research Service: 320. 
Fazio, G. G., J. V. Jelley and W. N. Charman (1970). "Generation of Cherenkov light flashes by cosmic radiation 

within the eyes of the Apollo astronauts." Nature 228(268): 260-4. 
Graybiel, A. (1970). Vestibular problems in prolonged manned space flight. Vestibular Symposium. OXFORD, 



 

46 

PERGAMON PRESS, LTD. 
Heinisch, R. P., C. L. Jolliffe and R. N. Schmidt (1970). An experimental and analytical study of visual detection in a 

spacecraft environment, 1 July 1968 - 1 July 1969. Saint Paul, MN, Honeywell, Inc., Systems And Research 
Div. 

Kitayev Smyk, L. A. (1970). Investigation of the adjustable reflexes of animals during weightlessness. Glen Burnie, 
MD, Techtran Corp. 

Kitayev Smyk, L. A. (1970). Significance of visual information in forming spatial perception in weightlessness. 
Washington, DC, Joint Publications Research Service. 

Kosmolinskiy, F. P. and et al. (1970). Sensory deprivation in space flight. Maynard, MA, Aztec School of Languages, 
Inc., Research Translation Div.: 32-48. 

Matveyev, A. D. and et al. (1970). On the problem of methods of studying the vestibular function in a spaceship. 
Physiol. Of The Vestibular Analyzer Jun. Glen Burnie, MD, Techtran Corp.: 213-224. 

Mayne, R. (1970). Space sickness - Its causes and possible prevention. Western Space Congress On Space 
Sciences Future Applications For Mankind. NORTH HOLLYWOOD, CALIF, WESTERN PERIODICALS CO. 

Money, K. E. (1970). "Motion Sickness." Physiological Reviews 50: 1–39. 
Oosterveld, W. J. (1970). "Effect of gravity on positional alcohol nystagmus (PAN)." Aerosp Med 41(5): 557-60. 
Oosterveld, W. J. (1970). The caloric test in parabolic flight and during a turn in the horizontal plane. Vestibular 

Symposium. OXFORD, PERGAMON PRESS, LTD.,. 
Oosterveld, W. J., J. B. Janeke and L. B. Jongkees (1970). "On the vestibular threshold." Adv Otorhinolaryngol 17: 

180-90. 
Parin, V. V., and Yemelianov, M. D. (1970). Physiology of the Vestibular System. Washington DC, NASA. 
Stahle, J. (1970). Vestibular function on Earth and in space, Barany Society, Vestibular Symposium, Uppsala, 

Sweden, May 29-31, 1968, Proceedings. Vestibular Symposium. OXFORD, PERGAMON PRESS, LTD. 
Vegorov, B. B. and et al. (1970). "Possible change in the paired operation of the vestibular apparatus during 

weightlessness." Space Biol. And Med 4(2): 123-126. 
Wood, C. D., and Graybiel, A. (1970). "Evaluation of Antimotion Sickness Drugs: a New Effective Remedy Revealed." 

Aerospace Medicine 41: 932–933. 
Yemelyanov, M. D. (1970). Interaction of the vestibular analyzer with other analyzer systems. Some real problems of 

investigating the analyzer function of astronauts in flight. Glen Burnie, MD, Techtran Corp. 
Yuganov, Y. M. (1970). Characteristics of the functional state of the otolithic apparatus under conditions of variable 

weight. Physiol. Of The Vestibular Analyzer Jun. Glen Burnie, MD, Techtran Corp: 85-88. 
(1971). "Section of armed forces and aerospace medicine." Med J Aust 2(13): Suppl 4:34-6. 
Berry, C. A. (1971). Biomedical findings on American astronauts participating in space missions. Akademiia Nauk 

SSSR, International Astronautical Federation, and World Health Organization, International Symposium on 
Basic Environmental Problems of Man in Space, 4th, Yerevan, Armenian SSR. 

Blake, J. (1971). "Ocular effects of high-speed flight." Trans Ophthalmol Soc U K 91: 857-60. 
Bogdanov, V. A., V. S. Gurfinkel and V. E. Panfilov (1971). "Human motion under lunar gravity conditions." 

Kosmicheskaia Biologiia I Meditsina 5: 3-13. 
Brown, J. L. (1971). The visual realm in space flight. Nasa. Langley Res. Center Biotechnology, Nasa. Langley Res. 

Center Biotechnology: 235-254. 
Chekirda, I. F., Bogdashevskiy, A. V., Yeremin, A. V., and Kolosov, I. A. (1971). "Coordination Structure of Walking of 

Soyuz–9 Crewmembers Before and After Flight." Kosmicheskaya Biologiya I Aviakosmicheskaya Meditsina 
5(6): 48–524. 

Dzendolet, E. (1971). "Comments on Sjoberg's hypothesis for the mechanism of the inversion illusion under zero-
gravity conditions." Aerospace Medicine 42(Nov. 1971): 1211-1213. 

Fischer, H. (1971). "[Noise trauma. (Critical review)]." Hno 19(5): 155-8. 
Johnson, W. H. (1971). "Some otological problems during space flight." J Laryngol Otol 85(12): 1246-8. 
Jones, G. M. (1971). "From land to space in a generation - An evolutionary challenge." DRB AVIATION MED. RES. 

UNIT REPT. 1: 175-198. 
Kellogg, R. S. (1971). "Vestibular influences on orientation in zero gravity, produced by parabolic flight." New York 

Academy of Sciences, Annals 188(Dec. 3, 1971): 217-222 
Discussion, p. 222, 223. 
Khazen, I. M., F. P. Kosmolinskii and V. V. Parin (1971). "Man in space - Physiology and psychology." Priroda 4: 9-

17. 
Kirchhoff, H. W. (1971). "[What does "the boiling up of blood" mean?]." Munch Med Wochenschr 113(37): 1212. 
Kitayev Smyk, L. A. (1971). Study of achromatic and chromatic visual sensitivity during short periods of 

weightlessness. Probl. of Physiol. Optics. Washington, DC, Scripta Technica, Inc. 15: 155-159 (SEE N72-
1502806-04). 

Korobova, A. A. and et al. (1971). "Man's performance during weightlessness." Space Biol. And Med 5(3): 1-14. 
Krylov Iu, V. and M. V. Nefedova (1971). "[Characteristics of auditory adaptation of humans in response to the 

complex action of medium intensity noise in conditions of relative isolation and hypokinesis]." Izv Akad Nauk 
SSSR Biol 4: 629-30. 



 

47 

Lange, K. O. and R. E. Belleville (1971). Gravity selection by animals in fields of centrifugal acceleration 
superimposed on weightlessness during sounding rocket flights. International Symposium on Space 
Technology and Science, 9th,, Tokyo, Japan, AGNE Publishing, Inc. 

Meehan, J. P. (1971). "Biosatellite 3: a physiological interpretation." Life Sci Space Res 9: 83-98. 
Melvill-Jones, G., and Watt, D. G. D. (1971). "Muscular Control of Landing from Unexpected Falls in Man." Journal of 

Physiology 219: 729–741. 
Petrov, Y. P. (1971). Effect of spaceflight factors on visual functions. Probl. of Physiol. Optics. Washington, DC, 

Scripta Technica, Inc. 15: 148-152 (See N72-15028 06-04). 
Ramsey, H. R. (1971). "Human factors and artificial gravity: a review." Hum Factors 13(6): 533-42. 
Risavi, A. (1971). "[Medical-biological problems of weightlessness]." Med Glas 25(2): 54-7. 
Shepard, R. N., and Metzler, J. (1971). "Mental Rotation of Three-Dimensional Objects." Science 171: 701-703. 
Udalov, Y. F., V. F. Zhernavkov, O. P. Khalatov and N. A. Chelnokova (1971). In-flight acceleration sensations and 

methods for contending with them. Space Biol. and Med. Washington, DC, Joint Publications Research 
Service. 5: 87-96. 

Vasilev, P. V. (1971). Responses of the organism under conditions of extended space flight. Problems Of Cosmic 
Biology. 16: 5-11. 

(1972). Processing of medical information and assessment of work capacity in space flight. Arlington, VA, Joint 
Publications Research Service. 

Adey, W. R. (1972). "Studies on weightlessness in a primate in the Biosatellite 3 experiment." Life Sci Space Res 10: 
67-85. 

Drozdova, N. T. and E. P. Grishin (1972). "[State of the visual analyzer during hypokinesia]." Kosm Biol Med 6(4): 46-
9. 

Genin, A. M. and I. Pestov (1972). Measures against the unfavorable effect of weightlessness. Arlington, VA, Joint 
Publications Research Service. 

Genin, A. M. and I. Pestov (1972). "Countering the unfavorable influence of weightlessness." Aviatsiia i 
Kosmonavtika(Mar. 1972): 30-33. 

Gualtierotti, T. and F. Bracchi (1972). "OFO experimental techniques and preliminary conclusions: is artificial gravity 
needed during prolonged weightlessness?" Life Sci Space Res 10: 121-32. 

Ivanov, E. A., V. A. Popov and L. S. Khachatur'iants (1972). "Motor activity capability of an astronaut in flight." 
Kosmicheskie Issledovaniia 10(July-Aug. 1972): 604-613. 

Kane, T. R., M. R. Headrick and J. D. Yatteau (1972). "Experimental investigation of an astronaut maneuvering 
scheme." Journal of Biomechanics 5(July 1972): 313-320. 

Khrunov, E. V. (1972). Some psychological and engineering aspects of the extravehicular activity of astronauts. Life 
sciences and space research XI; Proceedings of the Fifteenth Plenary Meeting, Madrid, Spain, Akademie-
Verlag GmbH, 1973. 

Lomonaco, T. (1972). "[Physiopathological findings in the cosmonauts of the Apollo 14 space mission]." Minerva Med 
63(38): 2151-8. 

Margaria, R. (1972). Biomechanics of locomotion in subgravity. Life sciences and space research XI; Proceedings of 
the Fifteenth Plenary Meeting, Madrid, Spain (1972), Akademie-Verlag GmbH, 1973. 

Von Baumgarten, R. J., G. Baldrighi and G. L. Shillinger, Jr. (1972). "Vestibular behavior of fish during diminished G-
force and weightlessness." Aerosp Med 43(6): 626-32. 

Walawski, J. (1972). "Some compensatory reactions during a prolonged state of weightlessness." Astronautica Acta 
17(Apr. 1972): 73-77. 

Whiteside, T. C. D. (1972). "Aspects of perceptual deprivation in relation to the space environent." Astronautica Acta 
17(Apr. 1972): 99-106. 

Wood, C. D., and Graybiel, A. (1972). "Theory of Antimotion Sickness Drug Mechanisms." Aerospace Medicine 43: 
249–252. 

Wood, D. C. and A. Graybiel (1972). "Theory of antimotion sickness drug mechanisms." Aerospace Medicine 43(Mar. 
1972): 249-252. 

(1973). "Biomedical experiments on Skylab manned space station." Biomed Eng 8(8): 342-4. 
(1973). International Congress on Aviation and Space Medicine, 21st, Munich, West Germany, September 17-21, 

1973, Preprints of Lectures. Congress sponsored by the Deutsche Gesellschaft fuer Luft und 
Raumfahrtmedizin. Munich, Sekretariat, Internationaler Kongress fuer Luft und Raumfahrtmedizin, Munich, 
West Germany. 

Berry, C. A. (1973). "U.S. view of human problems to be addressed for long duration space flights; physiological and 
psychological effects." Revue de Medecine Aeronautique et Spatiale 12(2nd Quarter, 1973): 225-233. 

Berry, C. A. and G. L. Homick (1973). "Findings on American astronauts bearing on the issue of artificial gravity for 
future manned space vehicles." Aerosp Med 44(2): 163-8. 

Bokhov, B. B., Yakovleva I.Ya., Kornilova, L.N., et al. (1973). "The Effect of Vestibular Tests on the Orientation of the 
Subjective Vertical in Intact and Deaf-Mute Subjects." Kosmicheskaya Biologiya i Meditsina 6: 51-56. 

Bryanov, I. I., E. I. Matsnev and I. Y. Yakovleva (1973). Certain otorhinolaryngological problems in medical support of 
space flights. Intern. Man in Space Symp, NASA, Washington, DC. 



 

48 

Dowd, P. J., J. W. Wolfe and R. L. Cramer (1973). "Aftereffects of alcohol on the perception and control of pitch 
attitude during centripetal acceleration." Aerosp Med 44(8): 928-30. 

Elner, A. M., Lipshits, M. I., and Popov, K. E. (1973). On Participation of the Vestibular Apparatus in Fast Muscle 
Responses Stabilizing Human Vertical Posture. 2nd Symposium of the International Society of 
Posturography, Smolenice. 

Graybiel, A. (1973). "Otolith function and human performance." Adv Otorhinolaryngol 20: 485-519. 
Graybiel, A. (1973). "Space missions involving the generation of artificial gravity." Environ Biol Med 2(2): 91-138. 
Graybiel, A. (1973). The vestibular system. BioTechnol., Inc. Bioastronaut. Data Book, 2d Ed. Pensacola, FL, Naval 

Aerospace Medical Research Lab.: 533-609 (SEE N73-15091 06-04). 
Gualtierotti, T., F. Bracchi and E. Rocca (1973). "The impact of the OFO-A vestibular experiment on space biology - 

The quantitative study of the habituation to the orbital condition made possible by several days recording of 
the single neurons activity." Revue de Medecine Aeronautique et Spatiale 12(2nd Quarter, 1973): 252-255. 

Gurovskiy, N. N., I. I. Bryanov and A. D. Yegorov (1973). Change in the functioning of the vestibular analysor in 
space flight. Intern. Man in Space Symp, Washington, DC. 

Ivanov, E. A., V. A. Popov and L. S. Khachatur'iants (1973). "Work movement performance of the astronaut in flight." 
Cosmic Research 10(4): 543-550. 

Johnson, W. H. (1973). "Experimental studies of otolith function." Adv Otorhinolaryngol 20: 444-57. 
Komendantov, G. L. and K. A. Pimenova (1973). Spatial orientation as a problem of bioastronautics. International 

Astronautical Federation, International Astronautical Congress, 24th, Baku, Azerbaidzhan SSR. 
Letko, W. (1973). Locomotion in a rotating environment; rotating space station simulator for testing astronaut 

acceleration tolerance. Fifth Symp. on the Role of the Vestibular Organs in Space Exploration. 
Miller, E. F., 2nd and A. Graybiel (1973). "Experimental M-131--human vestibular function." Aerosp Med 44(6): 593-

608. 
Miller, E. F., 2nd and A. Graybiel (1973). "Altered susceptibility to motion sickness as a function of subgravity level." 

Space Life Sci 4(2): 295-306. 
Pichler, H. J. (1973). "[Proceedings: Weightlessness in space stations orbiting the Earth]." Arch Klin Exp Ohren 

Nasen Kehlkopfheilkd 205(2): 206-9. 
Pichler, H. J. (1973). 'Inversion illusion' in the case of weightlessness; vestibular tests. International Congress on 

Aviation and Space Medicine, 21st, Munich , West Germany. 
Rayman, R. B. (1973). "Sudden incapacitation in flight, 1 Jan. 1966-30 Nov. 1971." Aerosp Med 44(8): 953-5. 
Robinson, G. S. (1973). Scientific renaissance of legal theory - The manned orbiting space station as a contemporary 

workshop. International Astronautical Federation, International Astronautical Congress, 24th, Baku, 
Azerbaidzhan SSR. 

Ross, C. E., and Hordinsky, J. R. (1973). Crew Health: Skylab 1/2 R+21 Day Interim Report. Houston, TX, NASA 
Johnson Space Center: 26–59. 

Samarin, G. I. and B. B. Egorov (1973). "Asymmetry of otolith responses in fish." Kosmicheskaia Biologiia i Meditsina 
7(Mar.-Apr. 1973): 37-40. 

Shillinger, G. L., Jr., R. J. Von Baumgarten and G. Baldrighi (1973). "The gravity reference response, the rotation 
sensation, and other illusory sensations experienced in aircraft and space flight." Space Life Sci 4(3): 368-
90. 

Simonovic, M. and J. Simonovic (1973). The problem of equilibrium in the weightless state; effects on astronaut 
vestibular apparatus functioning. Yugoslav Aerocosmonautics Conference, 1st, Belgrade, Yugoslavia. 

Taylor, J. H. (1973). Vision. BioTechnol., Inc. Bioastronaut. Data Book, 2d Ed. San Diego, CA, California Univ.: 611-
665. 

Tishler, V. A., V. V. Bazhanov, N. I. Gol'tsman, L. S. Aleev, S. G. Bunimovich and B. I. Shpichinetskii (1973). "Ways 
of enhancing the efficiency of physical exercise." Kosmicheskaia Biologiia i Meditsina 7(Mar.-Apr. 1973): 69-
74. 

Vinnikov Ia, A., O. G. Gazenko, L. K. Titova, V. I. Govardovskii and F. G. Gribakin (1973). "[Development of the 
vestibular apparatus (labyrinth) of the frog Rana temporaria in conditions of weightlessness]." Zh Evol 
Biokhim Fiziol 8(3): 343-50. 

Von Baumgarten, R. J., G. Shillinger, Jr. and G. Baldrighi (1973). "Illusory sensations in aircraft flight and 
weightlessness." Revue de Medecine Aeronautique et Spatiale 12(2nd Quarter, 1973): 419, 420. 

Vonbaumgarten, R. J., R. Thumler, G. L. Shillinger, Jr. and G. Baldrighi (1973). Human eye movements during 
various forms of linear acceleration and weightlessness; electronystagmographic recordings of human and 
fish responses to gravitoinertial conditions. 

Winget, C. M. (1973). Significance of biorhythms in space flight. Proc. of the 1973 JSC Endocrine Program Conf., 
NASA. 

Yuganov, Y. M., Y. V. Krylov and V. S. Kuznetsov (1973). Study of features of high intensity noise effects during 
spaceflight. Probl. of Space Biol., Vol. 16. Glen Burnie, MD, Techtran Corp. 16: 29-33. 

(1974). Final SL-4R plus 10 day mission evaluation report (medical experiments). Houston, TX, General Electric Co., 
Space Div. 

Baker, J. T., A. E. Nicogossian, G. W. Hoffler, R. L. Johnson and J. R. Hordinsky (1974). Changes in the Achilles 



 

49 

tendon reflexes following Skylab missions. Proc. of the Skylab Life Sci. Symp. 
Benson, A. J. (1974). Modification of the Response to Angular Accelerations by Linear Accelerations," Handbook of 

Sensory Physiology. Vestibular System, Part 2, Psychophysics, Applied Aspects and General 
Interpretations. H. H. Kornhuber. Berlin, Springer-Verlag. VI: 281–320. 

Benson, A. J. (1974). Modification of the response to angular accelerations by linear accelerations; vestibular 
sensations during vehicle travel. Vestibular system. Part 2 - Psychophysics, applied aspects, and general 
interpretations. Berlin, Springer-Verlag: 281-320. 

Briegleb, W. (1974). "Histological studies on the vestibular organ of frog embryos and larvae after simulated 
weightlessness." Life Sci Space Res 12: 177-80. 

Eremin, A. V., V. I. Stepantsov, I. F. Chekirda, I. P. Borisenko and I. A. Kolosov (1974). Ways to orient the body in 
space during the absence of resistance under conditions of weightlessness. Weightlessness: Medical 
biological investigations. Moscow: 193-203. 

Frost, J. D., Jr., W. H. Shumate, J. G. Salamy and C. R. Booher (1974). "Skylab sleep monitoring experiment 
(M133)." Proc. of the Skylab Life Sci. Symp. 1(See N75-14358 05-51): 239-285. 

Galle, R. R., M. D. Emel'ianov, L. A. Kitaev-Smyk and A. M. Klochkov (1974). "[Characteristics of adaptation to 
prolonged rotation]." Kosm Biol Aviakosm Med 8(5): 53-60. 

Garriott, O. K. and G. L. Doerre (1974). Crew efficiency on first exposure to zero-gravity. Proc. of the Skylab Life Sci. 
Symp. 

Gazenko, O. G., E. A. Ilin and G. P. Parfenov (1974). "Biological studies in space /some results and outlook." 
Akademiia Nauk SSSR, Izvestiia, Seriia Biologicheskaia(July Aug): 461-475. 

Gibson, E. G. (1974). "Skylab 4 crew observations." Proc. of the Skylab Life Sci. Symp. 1(See N75-14358 05-51): 47-
54. 

Gillingham, K. K. and R. W. Krutz (1974). "Effects of the abnormal acceleratory environment of flight." Aeromed 
Rev(10): 1-92. 

Graybiel, A., Miller, E. F., and Homick, J. L. (1974). Experiment M-131: Human Vestibular Function.  1: Susceptibility 
to Motion Sickness, TMX-58154. Proceedings of the Skylab Life Sciences Symposium, Houston, TX, NASA. 

Graybiel, A. (1974). Measurement of otolith function in man. Vestibular system.: 233-266. 
Graybiel, A., E. F. Miller, II and J. L. Homick (1974). Experiment M-131. Human vestibular function. Proc. of the 

Skylab Life Sci. Symp. 
Graybiel, A., E. F. Miller, II and J. L. Homick (1974). Vestibular side effects in the orbital stage of Skylab II and III 

missions. Skylab science experiments; Proceedings of the Symposium, San Francisco, Calif. 
Graybiel, A., E. F. Miller, II and J. L. Homick (1974). Susceptibility to motion sickness among Skylab astronauts. 

International Astronautical Federation, International Astronautical Congress, 25th, Amsterdam, Netherlands, 
Amsterdam, Netherlands. 

Grimak, L. M. and L. S. Khachatur'iants (1974). "[Experience with posthypnotic reproduction of the subjective 
experience of partial weightlessness in modeling a three day space flight program]." Zh Vyssh Nerv Deiat Im 
I P Pavlova 24(5): 899-906. 

Hoche, J. and A. Graybiel (1974). "Value of exercise at one-half Earth gravity in preventing the deconditioning effects 
of simulated weightlessness." Aerosp Med 45(4): 386-92. 

Homick, J. L., M. F. Reschke and E. F. Miller, II (1974). The effects of prolonged exposure to weightlessness on 
postural equilibrium; postflight analysis. Proc. of the Skylab Life Sci. Symp. 

Iuganov, E. M., A. I. Gorshkov, I. I. Kasian, I. I. Brianov, I. A. Kolosov, V. I. Kopanev, F. A. Solodovnik, V. I. Lebedev 
and N. I. Popov (1974). Vestibular reactions of astronauts in flight aboard Voskhod. Weightlessness: 
Medical biological investigations. 22951: 09-52. 

Johnston, R. S. and L. F. Dietlein (1974). Medical results of the Skylab program. International Astronautical 
Federation, International Astronautical Congress, 25th, Amsterdam, Netherlands,. 

Johnston, R. S., L. F. Dietlein and E. L. Michel (1974). The medical story; Skylab program. American Institute of 
Aeronautics and Astronautics, Annual Meeting and Technical Display, 10th, Washington, D.C., Jan., 
Washington, D.C. 

Kasian, I. I., I. A. Kolosov and V. I. Kopanev (1974). "Motor activity of cosmonauts at zero g." In: Weightlessness: 
Medical biological investigations. 22951: 09-52. 

Kasian, I. I., V. I. Kopanev, M. A. Cherepakhin and E. M. Iuganov (1974). Motor activity under conditions of 
weightlessness. Weightlessness: Medical biological investigations. Moscow: 218-236. 

Kasian, I. I., D. G. Maksimov, I. T. Popov, D. G. Terentev and L. S. Khachaturiants (1974). Some results of medical 
investigations on crew members of the Voskhod-2 space vehicle. Weightlessness: Medical biological 
investigations. 22951: 09-52. 

Khilov, K. L. (1974). "Some Problems in Evaluating the Vestibular Function of Aviators and Cosmonauts." 
Kosmicheskaya Biologiya I Aviakosmicheskaya Meditsina 8(5): 47–52. 

Khrunov, E. V., L. S. Khachaturiants, V. A. Popov and E. A. Ivanov (1974). The human operator during spaceflight. 
Moscow. 

Khrunov, Y. V., L. S. Khachaturyants, V. A. Popov and Y. A. Ivanov (1974). Man-operator in space; concerning the 
physiological and psychological factors affecting performance. 



 

50 

Kitaev Smyk, L. A. (1974). Reactions of animals and humans under conditions of short-term weightlessness. 
Weightlessness: Medical biological investigations. Moscow: 41-66. 

Kolosov, I. A. (1974). Statokinetic reactions of man under conditions of short-term weightlessness. Weightlessness: 
Medical biological investigations. Moscow: 70-75. 

Kopanev, V. I. and E. M. Iuganov (1974). "[Results of medicobiological studies carried out in the "Gemini" and 
"Apollo" programs: change in cosmonaut performance]." Izv Akad Nauk SSSR Biol(1): 5-20. 

Kovalenko, Y. A. (1974). Pathophysiological Analysis of the Effects of Weightlessness on the Body. Weightlessness: 
Biomedical Investigations. V. V. P. a. O. G. Gazenko. Moscow, Meditsina: 237-278. 

Kubis, J. F., E. J. McLaughlin, R. Rusnak, G. H. McBride and S. V. Saxon (1974). Task and work performance on 
Skylab mission 2, 3 and 4 (time and motion study - Experiment M151). Proc. of the Skylab Life Sci. Symp. 

Lavernhe, J. (1974). "[From Apollo to Skylab]." Nouv Presse Med 3(1): 39-41. 
Melvill-Jones, G. (1974). Adaptive Neurobiology in Space Flight. Skylab Life Sciences Symposium, Houston, TX, 

NASA. 
Parin, V. V., O. G. Gazenko, E. M. Iuganov, P. V. Vasilev and I. I. Kasian (1974). Weightlessness: Medical-biological 

investigations. Moscow. 
Plattig, K. H. and G. Berg (1974). "[Modification of taste-sensitivity after residue-free diet ("Astronauts' Diet") (author's 

transl)]." Res Exp Med (Berl) 163(2): 163-9. 
Precht, W. (1974). "Vestibular Mechanisms." Annual Reviews of Neuroscience 2: 265–289. 
Vinnikov, Y. A., O. G. Gazenko, L. K. Titova, A. A. Bronstein, T. P. Tsirulis, R. A. Pevzner, V. I. Govardovskii, F. G. 

Gribakin, L. P. Pal'mbakh, M. Z. Aronova, A. L. Mashinskii, V. P. Ivanov, T. A. Kharkeevich and G. A. 
Pyatkina (1974). "The role of gravity in the phylogeny of structure and function in animal sensors of spatial 
orientation, and their predicted action in weightlessness." Life Sci Space Res 12: 159-76. 

Wortz, E. C., A. J. Saur, D. P. Nowlis and M. P. Kendall (1974). Objective techniques for psychological assessment, 
phase 2; techniques for measuring human performance during space flight stress [Final Report]. Los 
Angeles, CA, AiResearch Mfg. Co. 

Young, L. R. (1974). Habituation to novel visual vestibular environments with particular reference to space flight. 
(1975). Manned maneuvering unit mission definition study. Volume 1: MMU applications analysis and performance 

requirements [Final Report]. Houston, TX, URS/Matrix Co., Life and Environmental Sciences Div. 
(1975). Manned maneuvering unit mission definition study. Volume 2: Appendices to the MMU applications analysis 

[Final Report]. Houston, TX, URS/Matrix Co., Life and Environmental Sciences Div. 
(1975). Manned maneuvering unit mission definition study. Volume 3: MMU ancillary support equipment and 

attachment concepts [Final Report]. Houston, TX, URS/Matrix Co., Life and Environmental Sciences Div. 
(Houston, TX, United States). 

Bracchi, F., Gualtierotti, T., Morabito, A., and Rocca, E. (1975). "Multiday Recordings from the Primary Neurons of 
the Stratoreceptors of the Labyrinth of the Bullfrog." Acta Oto-Laryngologica (Stockholm) 334: 3–27. 

Brianov, II, E. I. Matsnev and I. Iakovleva (1975). "[Genesis of vestibulo-autonomic disorders in space flight]." Kosm 
Biol Aviakosm Med 9(3): 85-8. 

Brianov, I. I., E. I. Matsnev and I. I. Iakovleva (1975). "Otorhinolaryngological problems in medical support of space 
flights." Acta Astronautica 2(Mar.-Apr. 1975): 217-223. 

Bryanov, II, E. I. Matsnev and I. Y. Yakovleva (1975). "Otorhinolaryngological problems in medical support of space 
flights." Acta Astronaut 2(3-4): 217-23. 

Bussi, L. (1975). "[Man in space : his capacity before and after medical evaluation of the Apollo and Skylab 
missions]." Minerva Med 66(60): 3054-7. 

Chess, G. F., Tam, R. M. K., and Calaresu, F. R. (1975). "Influence of Cardiac Neural Inputs on Rhythmic Variations 
of Heart Period in the Cat." American Journal of Physiology 228: 775–780. 

Durinyan, R. A. (1975). Cortical Control of Analyzer Reaction. Moscow, Meditsina. 
Ellis, J. T., L. M. Kraft, C. C. Lushbaugh, G. L. Humason, W. S. Hartroft, E. A. Porta, O. T. Bailey, R. O. Greep, C. S. 

Leach, T. Laird, R. C. Simmonds, F. S. Vogel, R. L. Dennis, H. R. Brashear, R. V. Talmage, G. A. Harrison, 
R. L. Corbett, G. Klein, T. Tilbury, K. Suri and W. Haymaker (1975). "The effects of cosmic particle radiation 
on pocket mice aboard Apollo XVII: appendix III. evaluation of viscera and other tissues." Aviat Space 
Environ Med 46(4 Sec 2): 639-54. 

Feygenberg, I. M. (1975). Clinical Disruptions of Analyzer Interactions. Moscow, Meditsina. 
Gerathewohl, S. J. (1975). "Otolith functions in weightlessness." Life Sci Space Res 13: 33-40. 
Gibson, J. J. (1975). The implications of experiments on the perception of space and motion [Final Report]. Ithaca, 

NY, Cornell Univ. 
Graybiel, A., Miller, E. F., and Homick, J. L. (1975). "Individual Differences in Susceptibility to Motion Sickness among 

Six Skylab Astronauts." Acta Astronautica 2: 155–174. 
Graybiel, A., E. F. Miller, 2nd and J. L. Homick (1975). "Individual differences in susceptibility to motion sickness 

among six Skylab astronauts." Acta Astronaut 2(1-2): 155-74. 
Gurovskii, N. N., I. I. Brianov and A. D. Egorov (1975). "Changes in the vestibular function during space flight." Acta 

Astronautica 2(Mar.-Apr. 1975): 207-216. 
Gurovskiy, N. N., Yeremin, A. V., Gazenko, O. G., Yegorov, A. D., Bryanov, I. I., and Genin, A. M. (1975). "Medical 



 

51 

Investigations During Flights of the Soyuz–12, Soyuz–13, Soyuz–14 and the Salyut-3 Orbital Station." 
Kosmicheskaya Biologiya I Aviakosmicheskaya Meditsina 9(2): 48–54. 

Gurovskiy, N. N., Bryanov, II and A. D. Yegorov (1975). "Changes in the vestibular function during space flight." Acta 
Astronaut 2(3-4): 207-16. 

Homick, J. L., and Miller, E. F. II. (1975). Apollo Flight Crew Vestibular Assessment, Biomedical Results of Apollo, 
NASA SP-368. Washington DC, U.S. Government Printing Office: 323–340. 

Hyatt, K. H., P. C. Johnson, G. W. Hoffler, P. C. Rambaut, J. A. Rummel, S. B. Hulley, J. M. Vogel, C. Huntoon and 
C. P. Spears (1975). "Effect of potassium depletion in normal males: an Apollo 15 simulation." Aviat Space 
Environ Med 46(1): 11-5. 

Johnson, R. L., G. W. Hoffler, A. Nicogossian and S. A. Bergman, Jr. (1975). "Skylab experiment M-092: results of 
the first manned mission." Acta Astronaut 2(3-4): 265-96. 

Johnston, R. and L. Dietiein (1975). Biomedical Results of Apollo (NASA SP-368), Government Printing Office, 
Washington, D.C. 

Jones, G. M. (1975). Adaptive neurobiology in space flight. DRB Aviation Med. Res. Unit Rept. 102: 93-102. 
Kasyan, I. I., I. A. Kolosov and V. I. Kopanev (1975). Motor activity of astronauts in unsupported state. 
Kasyan, I. I., V. I. Kopanev, M. A. Cherepakhin and Y. M. Yuganov (1975). Motor activity under weightless conditions. 
Kasyan, I. I., D. G. Maksimov, I. G. Popov, D. G. Terentyev and L. S. Khachaturyants (1975). Some results of 

medical studies of Voskhod 2 spacecraft crew members. 
Khilov, K. L. (1975). The Cerebral Cortex in the Functions of the Vestibular Analyzer. Moscow-Leningrad, Meditsina. 
Krasnov, I. B. (1975). "Quantitative cyto- and histochemical studies of the Deiter's nucleus and nodular cortex of 

cerebellum in rats exposed to weightlessness." Aviat Space Environ Med 46(9): 1119-22. 
Lafevers, E. V., A. E. Nicogossian, G. W. Hoffler, W. Hursta and J. Baker (1975). Spectral analysis of skeletal muscle 

changes resulting from 59 days of weightlessness in Skylab 2. 
Matsnev, E. I. and I. Iakovleva (1975). "[Characteristics of the reaction of the auditory analyzer in man under 

prolonged effect of noise, viewed in the aspect of space medicine]." Vestn Otorinolaringol(3): 40-6. 
McNulty, P. J., V. P. Pease and V. P. Bond (1975). "Visual sensations induced by Cerenkov radiation." Science 

189(4201): 453-4. 
Morgenthaler, G. W. and G. E. Simonson (1975). Skylab science experiments; Proceedings of the Symposium, San 

Francisco , Calif., February 28, 1974. Symposium sponsored by AAAS, AAS, and ORSA Tarzana, Calif., 
American Astronautical Society. 

Myasnikov, V. I. (1975). "Characteristics of the sleep of men in simulated space flights." Aviat Space Environ Med 
46(4 Sec 1): 401-8. 

Person, P., L. R. Eversole, G. Shklar, L. C. Johnson and M. L. Moss (1975). "The effects of cosmic particle radiation 
on pocket mice aboard Apollo XVII: appendix II. Evaluation of oral, dental, and skeletal tissues." Aviat Space 
Environ Med 46(4 Sec 2): 634-8. 

Pickett, H. (1975). Psychological issues in manned spaceflight. Australian Astronautics Convention, Perth, Australia. 
Pinsky, L. S., W. Z. Osborne, R. A. Hoffman and J. V. Bailey (1975). "Light flashes observed by astronauts on Skylab 

4." Science 188: 928-930. 
Reason, J. T., and Brand, J. J. (1975). Motion Sickness. London, Academic Press. 
Roberts, T. D. M. (1975). "Reflex contributions to the assessment of the vertical; applied to space flight." Acta 

Astronautica 2(Jan.-Feb. 1975): 59-67. 
Sarkisov, I. I. and A. A. Shipov (1975). "Eye movements occurring during head turns aboard artificial gravity stations." 

Kosmicheskaia Biologiia i Aviakosmicheskaia Meditsina 9(Nov.-Dec. 1975): 3-8. 
Scano, A. and A. Castellani (1975). "Preliminary research on body displacement during lunar walking." AGARD 

Current Status in Aerospace Med 6(29722): 20-51. 
Schachter, S. (1975). Cognition and Peripheralist-Centralist Controversies in Motivation and Emotion. Handbook of 

Psychobiology. M. S. G. a. C. Blakemore. New York, Academic Press. 
Seibert, G. (1975). Spacelab and its utilization for biomedical experiments; zero gravity and radiation effects. 

COSPAR Meeting, 18th, Varna. 
Swaak, T. and W. J. Oosterveld (1975). "The effect of gravity on galvanic nystagmus in rabbits." Acta Otolaryngol 

Suppl 330: 68-71. 
Von Baumgarten, R. J., G. Baldrighi, G. L. Shillinger, Jr., O. Harth and R. Thuemler (1975). "Vestibular function in the 

space environment." Acta Astronaut 2(1-2): 49-58. 
von Baumgarten, R. J., R. C. Simmonds, J. F. Boyd and O. K. Garriott (1975). "Effects of prolonged weightlessness 

on the swimming pattern of fish aboard Skylab 3." Aviat Space Environ Med 46(7): 902-6. 
Wagman, I. H. and W. K. Wong (1975). "Physiological mechanisms in the mammal underlying posture, locomotion, 

and orientation in space." Aeromed Rev(7): 5-97. 
Yuganov, Y. M., A. I. Gorshkov, I. I. Kasyan, I. I. Bryanov, I. A. Kolosov, V. I. Kopanev, F. A. Solodovnik, V. I. 

Lebedev and N. I. Popov (1975). Vestibular reactions of astronauts during flight in Voskhod spacecraft. 
Yuganov, Y. M. and V. I. Kopanev (1975). Physiology of the sensory sphere under spaceflight conditions. In NASA, 

Washington Found. of Space Biol. and Med. 599: 571-599. 
(1976). "The development of the vestibular apparatus under conditions of weightlessness." Arkh Anat Gistol Embriol 



 

52 

70(1): 5-10. 
(1976). Space sled facility, phase A; for vestibular tests onboard Spacelab [Final Report]. Bremen, Germany, Erno 

Raumfahrttechnik G.m.b.H. 
Arslan, M., A. Martini and R. Razzolini (1976). "[Coriolis acceleration. Vestibulo-vegetative stimulations with regard to 

the motion sickness of astronauts. Experimental researches]." Minerva Med 67(36): 2347-9. 
Brianov, I. I., M. D. Emelianov, A. D. Matveev, E. I. Matsnev, I. K. Tarasov, I. I. Iakovleva, L. I. Kakurin, O. P. 

Kozerenko, V. I. Miasnikov, A. V. Eremin and et al. (1976). Features of statokinetic reactions; cosmonaut 
locomotive activity. Space flights on Soyuz spacecraft: Biomedical studies. Moscow: 195-229. 

Bryanov, I. I., Yemelyanov, M. D., Matveyev, A. D., Mantsev, E. I., Tarasov, I. K., Yakovleva, I.Ya., Kakurin, L. I., 
Kozerenko, O. P., Myasnikov, V. I., Yeremin, A. V., Pervushin, V. I., Cherepakhin, M. A., Purakhin, Yu. N., 
Rudometkin, N. M., and Chekirda, I. V. (1976). Characteristics of Statokinetic Reactions. Kosmicheskiye 
Polety na Korablyakh 'Soyuz' Biomeditsinskiye Issledovaniya. L. I. K. O. G. Gazenko, and A. G. Kuznetsov. 
Nauka, Moscow: 1–416. 

Budinger, T. F., C. A. Tobias, E. Schopper, J. U. Schott, R. H. Huesman, F. T. Upham, T. F. Wieskamp, J. M. Kucala, 
F. S. Goulding, D. A. Landis and et al. (1976). Quantitative observation of light flash sensations experiment 
MA-106. Berkeley, CA, California Univ. Berkeley Lawrence Berkeley Lab. 

Chuden, H. (1976). "[The kinetoses]." Med Klin 71(17): 689-98. 
Dementev, E. V., Ed. (1976). Control of reaction jet backpacks in space. Characteristics of cosmonaut activities 

during flight. Moscow. 
Fernandez, C., and Goldberg, J. M. (1976). "Physiology of Peripheral Neurons Innervating Otolith Organs of the 

Squirrel Monkey: III. Response Dynamics." Journal of Neurophysiology 39: 996–1008. 
Gorbunova, A. V. and V. V. Portugalov (1976). "Cytochemical investigations of proteins and RNA in spinal 

motoneurons and neurons of spinal ganglia of the rat after space flight." Aviation, Space, and Environmental 
Medicine 47(July 1976): 708-710. 

Graybiel, A., Knepton, J., and Shaw, J. (1976). "Prevention of Experimental Motion Sickness by Scopolamine 
Absorbed Through the Skin." Aviation, Space, and Environmental Medicine 47: 1096–1100. 

Graybiel, A. and J. Knepton (1976). "Sopite syndrome: a sometimes sole manifestation of motion sickness." Aviat 
Space Environ Med 47(8): 873-82. 

Graybiel, A. and E. F. Miller, 2nd (1976). "A Z-axis recumbent rotating device for use in parabolic flight." Aviat Space 
Environ Med 47(8): 893. 

Gurovskii, N. N. and A. D. Egorov (1976). "[Some problems of space medicine]." Kosm Biol Aviakosm Med 10(6): 3-
14. 

Gurovskii, N. N., A. V. Eremin, T. N. Krupina, R. B. Bogdashevskii, G. P. Mikhailovskii, M. M. Korotaev, I. I. Iakovleva, 
V. I. Miasnikov, E. I. Matsnev, O. P. Kozerenko and et al. (1976). Selection and training of cosmonauts for 
flights in Soyuz spacecraft. Space flights on Soyuz spacecraft: Biomedical studies. Moscow, Izdatel'stvo 
Nauka: 20-40. 

Kasian, I. I. (1976). "Adaptation of the organism to weightlessness." Akademiia Nauk SSSR, Izvestiia, Seriia 
Biologicheskaia,(July-Aug. 1976): 495-508. 

Khachaturiants, L. S. (1976). Adaptational fluctuations in the initial state of space flight; astronaut performance. 
Characteristics of cosmonaut activities during flight. Moscow: 12-21. 

Lackner, J. R. (1976). "Influence of abnormal postural and sensory conditions on human sensorimotor localization." 
Environ Biol Med 2(3): 137-77. 

Lomov, B. F., A. G. Nikolaev and L. S. Khachaturiants (1976). Characteristics of cosmonaut activities during flight. 
Moscow. 

Lomov, B. F., A. G. Nikolaev and L. S. Khachaturiants (1976). Characteristics of cosmonaut activities during flight. 
Moscow. 

Mailyan, E. S. and E. A. Kovalenko (1976). "Space flight effect upon the bioenergetics of the skeletal muscles in rats." 
Life Sci Space Res 14: 263-7. 

Matsnev, E. I. and E. B. Shul'zhenko (1976). "[Functional state of human vestibular analyzer after 56-hour stay under 
conditions of water immersion]." Vestn Otorinolaringol(2): 18-24. 

Nicogossian, A., G. W. Hoffler, R. L. Johnson and R. J. Gowen (1976). "Determination of cardiac size following space 
missions of different durations: the second manned Skylab mission." Aviat Space Environ Med 47(4): 362-5. 

Nikolaev, A. G. (1976). Characteristics of the activity of an astronaut in relation to out-of-cabin observation. 
Characteristics of cosmonaut activities during flight.: 21-31. 

Rambaut, P. C., M. C. Smith, Jr. and C. R. Stadler (1976). Skylab nutritional studies. COSPAR, Plenary Meeting, 
19th,, Philadelphia, Pa. 

Scheld, H. W., J. F. Boyd, G. A. Bozarth, J. A. Conner, V. B. Eichler, P. M. Fuller, R. B. Hoffman, J. R. Keefe, K. P. 
Kuchnow and J. M. Oppenheimer (1976). Killifish Hatching and Orientation experiment MA-161. In its Apollo 
Soyuz Test Project. Houston, TX, NASA Lyndon B. Johnson Space Center. Apollo-Soyuz Test Project. 

Vinikov Ia, A., O. G. Gazenko, L. K. Titovo, A. A. Bornshtein and V. I. Govardovskii (1976). "[The development OF 
THE vestibular apparatus under conditions of weightlessness]." Arkh Anat Gistol Embriol 70(1): 11-7. 

Vorobyev, Y. I., Gazenko, O. G., Gurovskiy, N. N., Nefedov, Y. G., Yegovov, B. B., Bayevskiy, R. M., Bryanov, I. I., 



 

53 

Genin, A. M., Degtyarev, V. A., Yegorov, A. D., Yeremin, A. V., and Pestov, I. D. (1976). "Preliminary 
Results of Medical Investigations Carried Out During Flight of the Second Expedition of the Salyut-4 Orbital 
Station." Kosmicheskaya Biologiya I Aviakosmicheskaya Meditsina 10(5): 3–18. 

Young, L. R., Oman, C., Money, K. E., and Watt D. G. D. (1976). Scientific and Technical Proposal for Vestibular 
Experiments in Spacelab. Cambridge, MA, Man-Vehicle Laboratory, Massachusetts Institute of Technology. 

Young, L. R. (1976). Research on habituation to novel visual-vestibular environments with particular reference to 
space flight [Progress Report, Mar. 1975 - Feb. 1976]. Cambridge, MA. 

(1977). Development of astronaut crew motion disturbance design criteria. 
(1977). Certain aspects of the vestibular problem in space medicine. Washington, DC, NASA: 1-34. 
Anderson, D. J. (1977). Development of methodologies for vestibular experimentation with man and animals [Final 

Report]. Ann Arbor, MI, Michigan Univ., Kresge Hearing Research Inst. 
Apanasenko, Z. I. (1977). "Vestibulotonic reflexes in muscles of the rat hind limb following a flight on Kosmos-605." 

Space Biol. and Aerospace Med. 4: 36-42. 
Baker, J. T., Nicogossian, A. E., Hoffler, G. W., Johnson, R. L., and Hordinsky, J. R. (1977). Changes in the Achilles-

Tendon Reflexes Following Skylab Missions. Washington DC, U.S. Government Printing Office: 131–135. 
Beregovkin, A. V., T. N. Krupina, G. D. Syrykh, M. M. Korotaev and N. A. Kuklin (1977). "[Results of the clinical 

examination of the cosmonauts after a 63-day flight]." Kosm Biol Aviakosm Med 11(2): 19-22. 
Beregovkin, A. V., T. N. Krupina, G. D. Syrykh, M. M. Korotaev, N. A. Kuklin, V. A. Balandin, V. S. Znamenskii, V. I. 

Nikiforov, V. V. Nistratov and et al. (1977). "Results of clinical examinations of cosmonauts after a 63-day 
flight." Kosmicheskaia Biologiia i Aviakosmicheskaia Meditsina 11(Mar.-Apr. 1977): 19-22. 

Brandt, T. (1977). Experimental vertigo, ataxia and motion sickness: Visual-vestibular interaction on Earth and in 
space. 

Brandt, U. (1977). Vestibular tests during space flight. 
Brianov, II and I. Iakovleva (1977). "[Soviet otorhinolaryngology in space medicine]." Vestn Otorinolaringol(6): 16-23. 
Budinger, T. F., C. A. Tobias, R. H. Huesman, F. T. Upham, T. F. Wieskamp, J. U. Schott and E. Schopper (1977). 

Light flash observations: Experiment MA-106; identity of cosmic particles. In NASA. Johnson Space Center 
Apollo Soyuz Test Proj. Berkeley, CA, California Univ. Berkeley.  Lawrence Radiation Lab, CA. 1: 193-209. 

Chekirda, I. F., and Yeremin, A. V. (1977). "Dynamics of Cyclic and Acyclic Locomotion of the Soyuz–18 Crew After a 
63-Day Space Mission." Kosmicheskaya Biologiya I Aviakosmicheskaya Meditsina 11(4): 9–13. 

Chekirda, I. F. and A. V. Yeremin (1977). "Dynamics of cyclic and acyclic locomotion of the Soyuz-18 crew after a 63-
day space mission." Space Biol. and Aerospace Med. 15: 10-15. 

De Benedetto, M. and G. Cesareo (1977). "[Behavior of the impedance of the middle ear and of the stapedius reflex 
under static conditions of barometric depression]." Minerva Med 68(61): 4109-14. 

Garriott, O. K. and G. L. Doerre (1977). Crew efficiency on first exposure to zero-gravity. Houston, TX, NASA Lyndon 
B. Johnson Space Center: 155-162. 

Goldspink, D. F. (1977). "The influence of immobilization and stretch on protein turnover of rat skeletal muscle." 
Journal  Physiology 264(1): 267-82. 

Graybiel, A., and Lackner, J. R. (1977). "Comparison of Susceptibility to Motion Sickness During Rotation at 30 rpm 
in the Earth-Horizontal, 10° Head-Up, and 10° Head-Down Position." Aviation, Space, and Environmental 
Medicine 48: 7–11. 

Graybiel, A., and Knepton, J. (1977). "Evaluation of a New Antinauseant Drug for the Prevention of Motion Sickness." 
Aviation, Space, and Environmental Medicine 48: 867–871. 

Graybiel, A., Miller, E. F., and Homick, J. L. (1977). Experiment M131: Human Vestibular Function. Washington DC, 
U.S. Government Printing Office: 74–103. 

Graybiel, A. and J. R. Lackner (1977). "Comparison of susceptibility to motion sickness during rotation at 30 rpm in 
the Earth-horizontal, 10 degrees head-up, and 10 degrees head-down positions." Aviat Space Environ Med 
48(1): 7-11. 

Gribenski, A. (1977). Influence of gravity and weightlessness on maturation of the equilibrium function. 
Gualtierotti, T. (1977). Investigation of the effect of free fall on the vestibular organ and of its post-flight readaptation 

as part of the shuttle program: A contribution to basic vestibular physiology and to the problem of space 
sickness. 

Gualtierotti, T. (1977). The effect of gravity on the static and dynamic properties of single vestibular units investigated 
in the bull frog by means of a vestibular orbital laboratory (VOL). [Topical NASA Shuttle Spacelab Vestibular 
Function Research Program]. ESA Life Sci. Res. in Space. 

Gualtierotti, T. and F. Bracchi (1977). The spontaneous and evoked activity of the primary neurons of statoreceptors 
(and other receptors) of the labyrinth of the bullfrog before, during and after an extended period of 
weightlessness, including alternative intervals of artificial gravity. 

Homick, J. L., and Reschke, M. F. (1977). "Postural Equilibrium Following Exposure to Weightless Space Flight." 
Acta Oto-Laryngologica (Stockholm) 83: 455–464. 

Homick, J. L. and M. F. Reschke (1977). "Postural equilibrium following exposure to weightless space flight." Acta 
Otolaryngol 83(5-6): 45 5-64. 

Homick, J. L., M. F. Reschke and E. F. Miller, II (1977). The effects of prolonged exposure to weightlessness on 



 

54 

postural equilibrium. Houston, TX, NASA Lyndon B. Johnson Space Center: 104-112. 
Jatczak, J. and P. Kordasz (1977). "The possibility of studying ageusia during weightlessness by the 

electrogustometric method." Postepy Astronautyki 10(3): 69-87. 
Klein, K. E., H. M. Wegmann and P. Kuklinski (1977). Athletic endurance training: Advantage for space flights? The 

significance of physical fitness for selection and training of Spacelab crews. 
Kornilova, L. N., G. D. Syrykh, I. K. Tarasov and I. Iakovleva (1977). "[Study of the function of space perception in 

members of the crew of the experimental "Soiuz-Apollo" flight]." Kosm Biol Aviakosm Med 11(5): 90-1. 
Kornilova, L. N., G. D. Syrykh, I. K. Tarasov and I. Y. Yakovleva (1977). "Investigation of space perception by the 

crew of the experimental Soyuz-Apollo mission." Space Biol. and Aerospace Med. 5: 116-117. 
Krasnov, I. B. (1977). "Quantitative histochemistry of the vestibular cerebellum of the fish Fundulus heteroclitus flown 

aboard the biosatellite Cosmos-782." Aviation, Space, and Environmental Medicine 48: 808-811. 
Lapaev, E. V. and G. I. Pavlov (1977). "[Effect of several space flight factors on the human vestibular analyzer 

(according to reports in the Soviet and foreign press)]." Izv Akad Nauk SSSR Biol(6): 805-12. 
Lapaev, E. V. and G. I. Pavlov (1977). "Effect of certain space-flight factors on the vestibular system in man /based 

on data from domestic and foreign literature." Akademiia Nauk SSSR, Izvestiia, Seriia Biologicheskaia, Dec: 
805-812. 

Larson, C. A. (1977). NASA - selected life science experiments for the first NASA/ESA Spacelab flight 1980. ESA Life 
Sci. Res. in Space. 

Newsom, B. D., W. L. Goldenrath, W. R. Winter and H. Sandler (1977). "Tolerance of females to +GZ centrifugation 
before and after bedrest." Aviat Space Environ Med 48(4): 327-31. 

Oosterveld, W. J., A. J. Greven, A. Graybiel and J. L. Kupper (1977). "Flight behavior of birds in weightlessness 
[proceedings]." ORL J Otorhinolaryngol Relat Spec 39(6): 345-6. 

Perachio, A. A. (1977). Vestibular functions and sleep in space experiments; using rhesus and owl monkeys. 
Perdriel, G. (1977). Vision and spaceflights. 
Pesquies, P., C. L. Milhaud and B. Cailler (1977). "The use of a primate as an experimental model aboard Spacelab." 

Medecine Aeronautique et Spatiale, Medecine Subaquatique et Hyperbare 16(1st Quarter): 19-25. 
Pitbaldo, C. and C. S. Mirabile, Jr. (1977). "Relationship between visual orientation and susceptibility to motion 

sickness." Percept Mot Skills 44(1): 267-73. 
Potvin, A. R., M. Sadoff and J. Billingham (1977). "Motion sickness and otolith sensitivity: a pilot study of habituation 

to linear acceleration." Aviat Space Environ Med 48(11): 1068-75. 
Rambaut, P. C., M. C. Smith, Jr., C. S. Leach, G. D. Whedon and J. Reid (1977). "Nutrition and responses to zero 

gravity." Fed Proc 36(5): 1678-82. 
Reis, D. J. (1977). Central neural and neurochemical mechanisms subserving postural cardiovascular changes. 
Scheld, H. W., A. A. Baky, J. F. Boyd, V. B. Eichler, P. M. Fuller, R. B. Hoffman, J. R. Keefe, K. P. Kuchnow, J. M. 

Oppenheimer, G. A. Salinas and et al. (1977). Killfish hatching and orientation: Experiment MA-161, Baylor 
College of Medicine. 305: 281-305. 

Smith, M. C., Jr., P. C. Rambaut and C. R. Stadler (1977). "Skylab nutritional studies." Life Sci Space Res 15: 193-7. 
Solodovnik, F. A. (1977). "Function of the otolithic apparatus of cosmonauts following space flight." Kosmicheskaia 

Biologiia i Aviakosmicheskaia Meditsina 11(May-June 1977): 85, 86. 
Solodovnik, F. A. (1977). "Otolith system function in cosmonauts following space missions." Space Biol. and 

Aerospace Med.(3): 121-123. 
Treisman, M. (1977). "Motion Sickness: An Evolutionary Hypothesis." Science 197: 493-495. 
Vernikos-Danellis, J., C. M. Winget, C. S. Leach, L. S. Rosenblatt, J. Lyman and J. R. Beljan (1977). "Space motion 

sickness medications: interference with biomedical parameters." Acta Astronaut 4(11-12): 1159-69. 
Young, L. R. and C. M. Oman (1977). Visual vestibular interaction and its application to flight simulation. 
(1978). Vestibular receptors in space. 
(1978). Vestibular Function Research (VFR) experiment. Phase B: Design definition study [Final Report]. Sunnyvale, 

CA, Lockheed Missiles and Space Co. 
Aust, G. (1978). Results of tests of the equilibrium organ of candidates for payload expert for the first Spacelab 

mission. Deutsche Gesellschaft fuer Luft und Raumfahrt and Hermann Oberth Gesellschaft, Deutscher Luft 
und Raumfahrtkongress, Darmstadt, West Germany. 

Balldin, U. (1978). "[Man in extreme environments]." Lakartidningen 75(12): 1171-2. 
Corballis, M. C., Zbrodoff, N. J., Shetzer, L. I., and Butler, P. B. (1978). Decisions about Identity and Orientation of 

Rotated Letters and Digits. Memory and Cognition. 6. 
Eversmann, T., Gottsmann, M., Uhlich, E., Ulbrecht, G., von Werder, K., and Scriba, P. C. (1978). "Increased 

Secretion of Growth Hormone, Prolactin, Antidiuretic Hormone, and Cortisol Induced by the Stress of Motion 
Sickness." Aviation, Space, and Environmental Medicine 49: 53–57. 

Habermann, J., Eversmann, T., Erhardt, F., Gottsmann, M., Ulbrecht, G., and Scriba, P. C. (1978). "Increased Urinary 
Excretion of Triiodothyronine (T3) and Thyroxine (T4) and Decreased Serum Thyrotropic Hormone (TSH) 
Induced by Motion Sickness." Aviation, Space, and Environmental Medicine 49: 58–61. 

Hoffman, R. B., S. J. Boyd, R. J. von Baumgarten and A. A. Baky (1978). "Effect of prehatching weightlessness on 
adult fish behavior in dynamic environments." Aviat Space Environ Med 49(4): 576-81. 



 

55 

Homick, J. L. (1978). Special Note:  Space Motion Sickness in the Soviet Manned Space Flight Program. Space 
Motion Sickness Symposium, Houston, TX, Johnson Space Center. 

Junk, P. (1978). Space Sled - A multi-purpose facility for vestibular research in Spacelab. Twenty-fourth Annual 
Meeting and Sixteenth Goddard Memorial Symposium,, Washington, DC. 

Junk, P. (1978). Space Sled - A multipurpose apparatus for vestibular research aboard Spacelab. Deutsche 
Gesellschaft fuer Luft und Raumfahrt and Hermann Oberth Gesellschaft, Deutscher Luft und 
Raumfahrtkongress, Darmstadt, West Germany. 

Kleerekoper, H. (1978). Locomotor behavior of fish hatched from embryos exposed to flight conditions [Final Report]. 
College Station, TX, Texas A&M Univ.: 3 pages. 

Livshits, N. N., Z. I. Apanasenko, M. A. Kuznetsova and Y. S. Meyzerov (1978). "Rat behavior in maze after flight 
aboard Kosmos-690 biosatellite." Space Biol. and Aerospace Med 12(5): 41-46. 

Mah, R. W. and N. G. Daunton (1978). Vestibular Function Research aboard Spacelab. American Society of 
Mechanical Engineers, Intersociety Conference on Environmental Systems, San Diego, CA. 

Martin, O. E., Jr. and W. F. Crowder (1978). "Hearing levels of aerospace workers as affected by duration of 
employment." Am Ind Hyg Assoc J 39(11): 860-5. 

Norton, R. D. (1978). Development opportunities in the space environment. NASA. Ames Res. Center Human Neurol. 
Develop. 

Oser, H. (1978). "The European life sciences experiments onboard the first Spacelab mission." Ruimtevaart 27: 239-
257. 

Parker, D. E., and Money, K. E. (1978). Vestibular/Motion Sickness Mechanism. Space Motion Sickness Symposium 
Proceedings, Houston, TX, Johnson Space Center. 

Planel, H. (1978). Space biology and aerospace medicine. Spacelab: Utilization and experimental design, Course on 
Space Technology, Toulouse, France. 

Portugalov, V. V. (1978). "Mechanisms of development of morphological changes in mammals aboard biological 
satellites." Biol Bull Acad Sci USSR 5(4): 393-7. 

Schneider, R. C. (1978). "Remote cerebral hemisphere symptoms from surgically treated patients with posterior fossa 
brain tumors; vascular factors: a basis for a theory concerning space sickness." Clin Neurosurg 25: 57-95. 

Schneider, R. C. (1978). "Neuroanatomical studies of cerebral hemisphere tumors: a theory concerning the 
relationship of the association areas and pathways to space sickness." Clin Neurosurg 25: 21-56. 

Vaulina, E. N., L. R. Palmbakh, V. V. Antipov, I. D. Anikeeva, L. N. Kostina, G. G. Zharikova and T. B. Kasatkina 
(1978). Biological investigations on the orbital station 'Salyut-5'. COSPAR, Plenary Meeting, 21st, Innsbruck, 
Austria. 

Vinnikov Ia, A., O. G. Gazenko, L. K. Titova, A. A. Bronshtein and V. I. Govardovskii (1978). "[Structural and 
functional organization of the vestibular apparatus in rats maintained under weightless conditions for 19.5 
days aboard the satellite "Cosmos-782"]." Arkh Anat Gistol Embriol 74(1): 22-8. 

von Baumgarten, R. J., and Thumler, R. R. (1978). A Model for Vestibular Function in Altered Gravitational States. 
Open Meeting of the Working Group on Space Biology and Symposium on Gravitational Physiology, 
Innsbruck, Austria,, Life Sciences and Space Research. 

Von Baumgarten, R. J. and R. Thuemler (1978). A model for vestibular function in altered gravitational states. Life 
sciences and space research XVII: Proceedings of the Open Meeting of the Working Group on Space 
Biology Symposium on Gravitational Physiology, Innsbruck, Austria, Oxford, Pergamon Press, Ltd. 

(1979). "Space biology and medicine." Acta Astronaut 6(10): 1235-342. 
Baranski, S., R. Bloszczynski, M. Hermaszewski, J. Kubiczkowa, A. Piorko, R. Saganiak, Z. Sarol, F. Skibniewski, J. 

Stendera and W. Walichnowski (1979). "Observation of the vestibular function during space flight." Postepy 
Astronautyki 12(4): 61-74. 

Baranski, S., R. Bloszczynski, M. Hermaszewski, J. Kubiczkowa, A. Piorko, R. Saganiak, Z. Sarol, F. Skibniewski, J. 
Stendera and W. Walichnowski (1979). "Electrogustometric studies in orbital flight." Postepy Astronautyki 
12(4): 51-60. 

Beregovoi, G. T. (1979). The role of the human factor in space flights. Psychological problems of space flight. 
Moscow: 17-24. 

Burgeat, M., D. Loth, C. Menguy, M. Toupet and P. C. Pesquies (1979). A preliminary study of vestibular equilibrium 
in primates under space flight conditions. Life sciences and space research. Volume 18 - Proceedings of the 
Open Meeting of the Working Group on Space Biology, Bangalore, India, Pergamon Press. 

Frost, J. D., Jr. (1979). Neurophysiological correlates of space motion sickness [Final Report]. Houston, TX, 
Methodist Hospital. 

Gazenko, O. G., N. N. Demin, A. N. Panov, D. A. Rashevskaia, N. L. Rubinskaia and R. A. Tigranian (1979). "Some 
neurochemical characteristics of rats after space flight in the Cosmos-936 satellite." Akademiia Nauk SSSR, 
Doklady 247(2): 510-512. 

Grall, Y., R. Dudragne, J. Keller, C. Menguy and C. Milhaud (1979). A sclerocorneal electrode for the study of the 
characteristics of primate vision under condition of space flight. Life sciences and space research. Volume 
18 - Proceedings of the Open Meeting of the Working Group on Space Biology, Bangalore, India, Pergamon 
Press. 



 

56 

Graybiel, A. (1979). "Motion sickness susceptibility during rotation at 30 rpm in free-fall parabolic flight." Acta 
Astronaut 6(11): 1481-7. 

Graybiel, A. (1979). "Prevention and treatment of space sickness in shuttle-orbiter missions." Aviat Space Environ 
Med 50(2): 171-6. 

Graybiel, A., and Lackner, J. R. (1979). "Rotation at 30 rpm about the Z-Axis after 6 Hours in the 10° Head-Down 
Position: Effect on Susceptibility to Motion Sickness." Aviation, Space, and Environmental Medicine 50: 
390–392. 

Graybiel, A. and J. R. Lackner (1979). "Rotation at 30 RPM about the A axis after 6 hours in the 10 degree head-
down position: effect on susceptibility to motion sickness." Aviat Space Environ Med 50(4): 390-2. 

Halmagyi, G. M., and Gresty, M. S. (1979). "Clinical Signs of Visual-Vestibular Interaction,." Journal of Neurology, 
Neurosurgery and Psychiatry, 42: 934–939. 

Homick, J. L. (1979). "Space motion sickness." Acta Astronaut 6(10): 1259-72. 
Imshenetskii, A. A. (1979). "Progress in space biology." Biol Bull Acad Sci USSR 6(4): 395-405. 
Keefe, J. R. (1979). Experiment K313: Cranial sensory development in neonatal rats. Painsville, OH, Bio Space, Inc. 
Kornilova, L. N., G. D. Syrykh, I. K. Tarasov and I. Iakovleva (1979). "[Results of the study of the otolith function in 

manned space flights]." Vestn Otorinolaringol(6): 21-4. 
Kubiczkowa, J. (1979). "[Laryngological problems connected with space flights]." Otolaryngol Pol 33(3): 229-41. 
Kubiczkowa, J. and F. Skibniewski (1979). "[Usefulness of electrogustometry in aviation and aerospace medicine]." 

Otolaryngol Pol 33(2): 205-10. 
Lackner, J. R. and A. Graybiel (1979). "Parabolic flight: loss of sense of orientation." Science 206(4422): 1105-8. 
Lomov, B. F. and N. D. Samsonov (1979). Psychological problems of space flight. Moscow, Izdatel'stvo Nauka. 
McCauley, M. E., Royal, J. W., Shaw, J. E., and Schmitt, L. G. (1979). "Effect of Transdermally Administered 

Scopolamine in Preventing Motion Sickness." Aviation, Space, and Environmental Medicine 50: 1108–1111. 
Morey, E. R., E. E. Sabelman, R. T. Turner and D. J. Baylink (1979). "A new rat model simulating some aspects of 

space flight." Physiologist 22(6): S23-4. 
Neubert, J. (1979). "Ultrastructural development of the vestibular system under conditions of simulated 

weightlessness." Aviat Space Environ Med 50(10): 1058-61. 
Odonnell, C. A. (1979). Design opportunities - Zero gravity versus one gravity environments. Space manufacturing III; 

Proceedings of the Fourth Conference, Princeton, N.J. 
Pinter, E. J., G. Tolis, H. Guyda and A. Katsarkas (1979). "Hormonal and free fatty acid changes during strenuous 

flight in novices and trained personnel." Psychoneuroendocrinology 4(1): 79-82. 
Poliakov, B. I. (1979). "[Current concepts concerning the genesis of vestibulo-vegetative disorders in 

weightlessness]." Kosm Biol Aviakosm Med 13(5): 3-10. 
Popov, V. A. and A. K. Popov (1979). The preservation capacity of spacecraft control skills during extended flights. 

Psychological problems of space flight. Moscow: 123-129. 
Schulz, J. and M. Moravec (1979). "[Speech illusions and their significance for aviation and space flight practice]." 

Kosm Biol Aviakosm Med 13(5): 19-21. 
Sevastianov, V. I. (1979). The appearence of certain human psychological traits during space flight. Psychological 

problems of space flight. Moscow: 29-37. 
Shashkov, V. S. and B. B. Egorov (1979). "[Problems of pharmacology in space medicine]." Farmakol Toksikol 42(4): 

325-39. 
Suri, K. B., G. H. Crampton and N. G. Daunton (1979). "Motion sickness in cats: a symptom rating scale used in 

laboratory and flight tests." Aviat Space Environ Med 50(6): 614-8. 
Turner, R. T., E. R. Morey, C. Liu and D. J. Baylink (1979). "Altered bone turnover during spaceflight." Physiologist 

22(6): S73-4. 
Vinnikov, Y. A., O. G. Gazenko, L. K. Titova, A. A. Bronstein, V. I. Govardovskii, F. G. Gribakin, R. A. Pevzner, M. Z. 

Aronova, T. A. Kharkeevich, T. P. Tsirulis, G. A. Pyatkina, D. V. Lichakov, L. P. Pal'mbach and V. F. Anichin 
(1979). "The structural and functional organization of the vestibular apparatus of rats exposed to 
weightlessness for 20 days on board the Sputnik "Kosmos-782"." Acta Otolaryngol 87(1-2): 90-6. 

von Baumgarten, R. J. and R. Thumler (1979). "A model for vestibular function in altered gravitational states." Life Sci 
Space Res 17: 161-70. 

Waespe, W., and Henn, V. (1979). "The Velocity Response of Vestibular Neurons During Vestibular, Visual, and 
Combined-Angular Accelerations." Experimental Brain Research 37: 337–347. 

Wood, C. D. (1979). "Antimotion Sickness and Antiemetic Drugs." Drugs 17: 471–479. 
(1980). Aerospace Medical Association, Annual Scientific Meeting, May 12-15,. Washington, D.C., Aerospace 

Medical Association, Anaheim, Calif. 
Alekseyeva, N. S., Petrova, Ye. I., Kornilova, L.N., et al. (1980). "Methods of Evaluating the Functional State of the 

Otolith Apparatus." Vestnik Otorhinolaringologiya 5: 41-45. 
Aust, G., J. R. Hordinsky and B. Schmelzer (1980). "Male and female characteristics in vestibular testing: a step 

toward the selection of the best participants for space flight." Acta Astronaut 7(11): 1323-31. 
Brandt, T. and R. B. Daroff (1980). "The multisensory physiological and pathological vertigo syndromes." Ann Neurol 

7(3): 195-203. 



 

57 

Buderer, M. C. and G. A. Salinas (1980). Life sciences experiments on Spacelab 1. American Society of Mechanical 
Engineers, Intersociety Environmental Systems Conference, San Diego, CA. 

Chevaleraud, J. P. (1980). "Vision in space." Medecine Aeronautique et Spatiale, Medecine Subaquatique et 
Hyperbare 19(4th Quarter): 261-264. 

Diamant, N. E., Hall, K., Mui, H., El-Sharkawy, T. Y. (1980). Vagal Control of the Feeding-Motor Pattern in the Lower 
Esophageal Sphincter, Stomach, and Small Intestine of Dog. Gastrointestinal Motility. J. Christensen. New 
York, Raven Press: 365–370. 

Frey, R., P. Durner, R. von Baumgarten and H. Vogel (1980). "Emergency medical care on space stations." Acta 
Astronaut 7(12): 1483-4. 

Fuchs, H. S. (1980). "Man in weightlessness: physiological problems, clinical aspects, prevention and protection. 
Related bio-medical research in micro-gravity during the forecoming SPACELAB missions." Riv Med 
Aeronaut Spaz 43(3-4): 332-46. 

Gazenko, O. G., E. A. Il'in, A. M. Genin, A. R. Kotovskaia and V. I. Korol'kov (1980). "[Principal results of 
physiological experiments with mammals aboard biosatellite "Cosmos-936"]." Kosm Biol Aviakosm Med 
14(2): 22-5. 

Graybiel, A. (1980). "Free fall: a partial unique motion environment." Acta Astronaut 7(12): 1477-81. 
Graybiel, A. (1980). "Space motion sickness: Skylab revisited." Aviat Space Environ Med 51(8): 814-22. 
Gurovskii, N. N., O. G. Gazenko, B. A. Adamovich, E. A. Ilin, A. M. Genin, V. I. Korolkov, A. A. Shipov, A. R. 

Kotovskaia, V. A. Kondrateva, L. V. Serova and et al. (1980). "Study of physiological effects of 
weightlessness and artificial gravity in the flight of the biosatellite Cosmos-936." Acta Astronautica 7: 113-
121. 

Hoffman, R. B., G. A. Salinas and J. L. Homick (1980). "Piracetam and fish orientation during parabolic aircraft flight." 
Aviat Space Environ Med 51(6): 568-76. 

Hordinsky, J. R., U. Gebhardt, H. J. Borger and J. Birk (1980). "A new application of LBNP to measure orthostatic 
tolerance before and after 0-g simulation (water immersion)." Acta Astronaut 7(12): 1433-44. 

Klimovitskii, V. I., E. A. Ilin, V. S. Oganov, G. G. Shlyk, V. V. Verigo, K. Hecht, M. Poppei, T. Schlegel, E. Wahtel and 
D. Zass (1980). "Biorhythms of rats during and after space flight." Physiologist, Supplement 23: S-33. 

Kornilova, L. N., G. D. Syrykh, I. K. Tarasov and I. Y. Yakovleva (1980). "Results of the investigation of the otolith 
function in manned space flights." Otorino-Laringol. (USSR)(6): 21-24. 

Lackner, J. R. and A. Graybiel (1980). "Visual and postural motion aftereffects following parabolic flight." Aviat Space 
Environ Med 51(3): 230-3. 

Matsnev, E. I. (1980). Mechanisms for vestibular disorders in space flight. Facts and hypotheses. Joint Soviet Am. 
Working Group on Space Biol. and Med, NASA (Washington, DC, United States). 

McNulty, P. J. and V. P. Pease (1980). Light flash phenomena induced by HzE particles [Final Report]. Potsdam, NY, 
Clarkson Coll. of Technology: 51 pages. 

Megighian, D. and A. Martini (1980). "Motion sickness and space sickness: clinical and experimental findings." ORL J 
Otorhinolaryngol Relat Spec 42(4): 185-95. 

Musacchia, X. J., D. R. Deavers, G. A. Meininger and T. P. Davis (1980). "A model for hypokinesia: effects on muscle 
atrophy in the rat." J Appl Physiol 48(3): 479-86. 

Newell, H. (1980). Beyond the Atmosphere: Early Years of Space Science (NASA SP-4211), Government Printing 
Office, Washington, D.C.: 274-275. 

Nikitin, S. A. (1980). The Kosmos-1129 biosatellite; experiments in biological effects of space flight. Washington, DC, 
NASA. 

Ordy, J. M. and K. R. Brizzee (1980). "Motion sickness in the squirrel monkey." Aviat Space Environ Med 51(3): 215-
23. 

Ovechkin, V. G. and A. A. Shipov (1980). "[Vestibular nystagmus in rats after hypokinesia and prolonged rotation]." 
Kosm Biol Aviakosm Med 14(5): 59-62. 

Parker, D. E. (1980). "The Vestibular Apparatus." Scientific American 243: 118–134. 
Schneider, R. C. and E. C. Crosby (1980). "Motion sickness: part III--a clinical study based on surgery of posterior 

fossa tumors." Aviat Space Environ Med 51(1): 74-85. 
Schneider, R. C. and E. C. Crosby (1980). "Motion sickness: part II--a clinical study based on surgery of cerebral 

hemisphere lesions." Aviat Space Environ Med 51(1): 65-73. 
Schneider, R. C. and E. C. Crosby (1980). "Motion sickness: part I--a theory." Aviat Space Environ Med 51(1): 61-4. 
Shashkov, V. S. and V. V. Sabaev (1980). "[Problems and prospects of space pharmacology]." Kosm Biol Aviakosm 

Med 14(5): 10-20. 
Shipov, A. A. and V. G. Ovechkin (1980). "[Semicircular canal function following a flight aboard biosatellite "Cosmos-

936"]." Kosm Biol Aviakosm Med 14(2): 25-30. 
Vinnikov Ia, A., D. V. Lychakov, L. R. Pal'mbakh, V. I. Govardovskii and V. O. Adanina (1980). "[Vestibular apparatus 

study of the toad, Xenopus laevis, and rats under prolonged weightlessness]." Zh Evol Biokhim Fiziol 16(6): 
574-9. 

von Baumgarten, R. J., G. Baldrighi, H. Vogel and R. Thumler (1980). "Physiological response to hyper- and 
hypogravity during rollercoaster flight." Aviat Space Environ Med 51(2): 145-54. 



 

58 

Yakovleva, I. Y., L. N. Kornilova, I. K. Tarasov and V. N. Alekseyev (1980). Results of the study of the vestibular 
apparatus and the functions of the perception of space in cosmonauts (pre- and post-flight observations). 
Joint Soviet Am. Working Group on Space Biol. and Med. 

Agoston, M. (1981). "Results, efforts of Hungarian space medicine." Sci. Affairs(705 (Jprs-78230)): 22-31. 
Aizikov, G. S., A. S. Markin and A. V. Mokrousova (1981). "[Features of the lifting reflex in the white rat following 

prolonged space flight (effect of weightlessness and artificial gravity)]." Biull Eksp Biol Med 92(12): 722-5. 
Aizikov, G. S., A. S. Markin and A. V. Mokrousova (1981). "Characteristics of the lifting reflex in albino rats following 

prolonged space flight /Effects of weightlessness and artificial gravity." Biulleten' Eksperimental'noi Biologii i 
Meditsiny 92: 722-725. 

Arlashchenko, N. I. (1981). "[Significance of vestibular trophic function in the mechanism of the vestibulo-autonomic 
manifestations of motion sickness]." Kosm Biol Aviakosm Med 15(3): 89-91. 

Barnes, G. R. (1981). Visual-Vestibular Interaction in the Coordination of Eye and Head Movements. Progress in 
Oculomotor Research. A. F. F. a. W. Becker. New York, Elsevier: 299–308. 

Barrett, R. J., and Lokhandwala, M. F. (1981). "Circulatory and Vestibular Implications of Central Angiotensin 
Mechanisms in Physiological Adaptation to Weightlessness." Medical Hypotheses 7: 1415–1419. 

Barrett, R. J. and M. F. Lokhandwala (1981). "Circulatory and vestibular implications of central angiotensin 
mechanisms in physiological adaptation to weightlessness." Med Hypotheses 7(12): 1415-9. 

Burgeat, M., M. Toupet, D. Loth, I. Ingster, A. Guell and J. Coll (1981). "Status of vestibular function after prolonged 
bedrest." Acta Astronaut 8(9-10): 1019-27. 

Dietlein, L. F. and R. S. Johnston (1981). "U.S. manned space flight: the first twenty years, a biomedical status 
report." Acta Astronaut 8(9-10): 893-906. 

Dietlein, L. F. and R. S. Johnston (1981). "U.S. manned space flight: The first twenty years - A biomedical status 
report." Acta Astronautica 8(Sept.-Oct. 1981): 893-906. 

Gazenko, O. G., I. L. i. EA, V. S. Oganov and L. V. Serova (1981). "[Animal experiments on the cosmos series 
biosatellites (results and prospects)]." Kosm Biol Aviakosm Med 15(2): 60-6. 

Graybiel, A. (1981). "Coping with space motion sickness in Spacelab missions." Acta Astronaut 8(9-10): 1015-8. 
Graybiel, A., Cramer, D. B., and Wood, C. D. (1981). "Experimental Motion Sickness: Efficacy of Transdermal 

Scopolamine plus Ephedrine." Aviation, Space, and Environmental Medicine 52: 337–339. 
Grigoriev, A. I. (1981). "Ion regulatory function of the human kidney in prolonged space flights." Acta Astronaut 8(9-

10): 987-93. 
Gurfinkel, V. S., Lipshits, M. I., and Popov, K. E. (1981). "Stabilization of Body Position as the Main Task of Postural 

Regulation." Fiziologiia Cheloveka 7: 400–410. 
Homick, J. L. (1981). Validation of predictive tests and countermeasures for space motion sickness. In the STS-1 

Med. Rept. Houston, TX, NASA Lyndon B. Johnson Space Center: 37-38. 
Iakovleva, I. and L. N. Kornilova (1981). "[The otolith reflex and spatial perception in cosmonauts]." Vestn 

Otorinolaringol(4): 3-6. 
Iakovleva, I., L. N. Kornilova, G. D. Syrykh, I. K. Tarasov and V. N. Alekseev (1981). "[Results of a study of vestibular 

function and space perception among members of the crew of the first and second "Sal'iut 6" space station 
expedition]." Kosm Biol Aviakosm Med 15(1): 19-23. 

Ilyin, E. A. (1981). "Future investigations onboard Soviet biosatellites of the Cosmos series." Acta Astronaut 8(9-10): 
1149-57. 

Ivanov, E. A. and A. I. Frolov (1981). Certain aspects of the visual activity of astronauts. Astronaut activity in flight and 
enhancement of its efficiency. Russia, Izdatel'stvo Mashinostroenie: 86-100. 

Kovalenok, V., A. Koval and A. Tishchenko (1981). "Salyut-6 Problems in increasing effectiveness of observations." 
In its USSR Rept.: Space 13(Jprs-79319): 62-66. 

Kovalenok, V. V., A. D. Koval and A. A. Tishchenko (1981). The effectiveness of instrumented visual studies of the 
Earth from space. Scientific lectures on aviation and astronautics Moscow, Izdatel'stvo Nauka. Russia: (A82-
27501 12-12) 39-49. 

Kozlovskaia, I. B., I. V. Kreidich, V. S. Oganov and O. P. Koserenko (1981). "Pathophysiology of motor functions in 
prolonged manned space flights." Acta Astronautica 8(Sept.-Oct. 1981): 1059-1072. 

Kozlovskaia, I. B., I. V. Kreidich and A. S. Rakhmanov (1981). "Mechanisms of the effects of weightlessness on the 
motor system of man." Physiologist, Supplement 24: S-59 to S-64. 

Kozlovskaya, I. B., Kriedich, Yu. V., Oganov, V. S., and Koserenko, O. P. (1981). "Pathophysiology of Motor 
Functions in Prolonged Manned-Space Flights." Acta Astronautica 8(9-10): 1059–1072. 

Kozlovskaya, I. B., V. Kreidich Yu, V. S. Oganov and O. P. Koserenko (1981). "Pathophysiology of motor functions in 
prolonged manned space flights." Acta Astronaut 8(9-10): 1059-72. 

Kubiczkowa, J. (1981). "Vestibular tests in the selection of cosmonauts." Acta Astronaut 8(9-10): 1029-34. 
Lackner, J. R., and Graybiel, A. (1981). "Variations in Gravitoinertial Force Level Affect the Gain of the Vestibulo-

Ocular Reflex: Implications for the Etiology of Space Motion Sickness." Aviation, Space, and Environmental 
Medicine 52: 154–158. 

Lackner, J. R., and Graybiel, A. (1981). "Illusions of Postural, Visual, and Aircraft Motion Elicited by Deep Knee 
Bends in the Increased Gravitoinertial-Force Phase of Parabolic Flight." Experimental Brain Research 44: 



 

59 

312–316. 
Lackner, J. R. (1981). Vestibular selection criteria development; assessing susceptability to motion sickness during 

orbital space flight [Quarterly Progress Report , 1 Jun. 1980 - 1 Apr. 1981]. 
Lackner, J. R. and A. Graybiel (1981). "Variations in gravitoinertial force level affect the gain of the vestibulo-ocular 

reflex: implications for the etiology of space motion sickness." Aviat Space Environ Med 52(3): 154-8. 
Laitinen, L. A., Tokola, O., Gothoni, G., and Vapaatalo, H. (1981). "Scopolamine Alone or Combined with Ephedrine 

in Seasickness: A Double-Blind, Placebo-Controlled Study." Aviation, Space, and Environmental Medicine 
52: 6–10. 

Lipshits, M. I., Mauritz, K., and Popov, K. E. (1981). "Quantitative Analysis of Anticipation-Postural Components of a 
Complex Voluntary Movement." Fiziologiia Cheloveka 8(2): 254–263. 

Mitarai, G., T. Mano and Y. Yamazaki (1981). "Correlation between vestibular sensitization and leg muscle relaxation 
under weightlessness simulated by water immersion." Acta Astronaut 8(5-6): 461-8. 

Money, K. E. (1981). "Biological effects of space travel." Can Aeronaut Space J 27(3): 195-201. 
Neubert, J. and W. Briegleb (1981). "Changes in the microstructure of the vestibular apparatus of tadpoles (Rana 

temporaria) developed in simulated weightlessness." Adv Space Res 1(14): 151-7. 
Nikolaev, S. O. and E. A. Ilyin (1981). "Summary of experiments onboard Soviet biosatellites." Acta Astronaut 8(9-

10): 919-26. 
Novikov, V. E. and E. A. Ilyin (1981). "Age-related reactions of rat bones to their unloading." Aviat Space Environ Med 

52(9): 551-3. 
Paech, S. (1981). Space art - Beyond the frontiers of seeing. International Astronautical Federation, International 

Astronautical Congress, 32nd,, Rome, Italy. 
Poppei, M., K. Hecht, V. S. Oganov, V. I. Klimovitskii, T. Schlegel, D. Sass, E. Wachtel and V. S. Magedov (1981). 

"Relation between sensoric and motoric function of Wistar rats after space flight by biosatellite Cosmos 
1129." Physiologist, Supplement 24: S-7, S-8. 

Pulaski, P. D., Zee, D. S., and Robinson, D. A. (1981). "The Behavior of the Vestibuloocular Reflex at High Velocities 
of Head Rotation." Brain Research 222: 159–165. 

Raven, P. B., G. Pape, W. F. Taylor, F. A. Gaffney and C. G. Blomqvist (1981). "Hemodynamic changes during whole 
body surface cooling and lower body negative pressure." Aviat Space Environ Med 52(7): 387-91. 

Reschke, M. F. (1981). Vestibulo-spinal reflex mechanisms. In NASA. Marshall Space Flight Center Spacelab 
Mission 1 Expt. Descriptions  2 p (SEE N82-18234 09-12),. 

Rokhlenko, K. D. and Z. F. Savik (1981). "[Effect of space flight factors on skeletal muscle ultrastructure]." Kosm Biol 
Aviakosm Med 15(1): 72-7. 

Ross, H. E. (1981). "How important are changes in body weight for mass perception." Acta Astronautica 8(Sept.-Oct. 
1981): 1051-1058. 

Scano, A. (1981). Biological and medical experiments for the first Spacelab. International Scientific Conference on 
Space, 21st,, Rome, Italy. 

Shashkov, V. S., and Sabayev, V. V. (1981). "Pharmacological Agents for the Prevention and Treatment of Motion 
Sickness." Kosmicheskaya Biologiya I Aviakosmicheskaya Meditsina 15(1): 9–18. 

Soons, A. F. L., D. F. Burden, M. J. Garvin and D. Wyn Roberts (1981). "The Space Sled - A European facility for life-
science experiments in Spacelab." ESA Journal 5(2): 99-108. 

von Baumgarten, R. J., Vogel, H., and Kass, J. R. (1981). "Nausogenic Properties of Various Dynamic and Static 
Force Environments." Acta Astronautica 8: 1005–1013. 

von Baumgarten, R. J., H. Vogel and J. R. Kass (1981). "Nausogenic properties of various dynamic and static force 
environments." Acta Astronaut 8(9-10): 1005-13. 

Von Baumgarten, R. J., H. Vogel and J. R. Kass (1981). "Nausogenic properties of various dynamic and static force 
environments; in space." Acta Astronautica 8(Sept.-Oct. 1981): 1005-1013. 

Vonbaumgarten, R. (1981). "Effects of rectilinear acceleration, optokinetic and caloric stimuli in space." In NASA. 
Marshall Space Flight Center Spacelab Mission 1 Expt Descriptions: 5 pages. 

Yakovleva, I. Y., and Kornilova, L.N. (1981). "The Otolith Reflex and Space Perception Function of Cosmonauts." 
Vestnik Otolaringologii(4): 3-6. 

Yakovleva, I. Y. and L. N. Kornilova (1981). "Otolithic reflex and space perception function of cosmonauts." Life Sci., 
Biomed. and Behavioral Sci., No.(12): 34-38. 

Yakovleva, I. Y., L. N. Kornilova, G. D. Syrykh, I. K. Tarasov and V. N. Alekseyev (1981). "Results of studies of 
vestibular function and spatial perception in the crews of the first and second expeditions aboard Salyut-6 
station." In its USSR Rept.: Space Biol. and Aerospace Med 15(1): 25-30. 

Young, L. R. (1981). Vestibular experiments. In NASA. Marshall Space Flight Center Spacelab Mission. Cambridge, 
MA, Massachusetts Inst. of Tech.: 5 pages. 

Young, L. R., R. V. Kenyon and C. M. Oman (1981). Habituation to novel visual vestibular environments with special 
reference to space flight [Final Report, 1974 - 1980]. Cambridge, MA, Massachusetts Inst. of Tech., Dept. of 
Aeronautics and Astronautics. 

Young, L. R., B. K. Lichtenberg, A. P. Arrott, T. A. Crites, C. M. Oman and E. R. Edelman (1981). "Ocular torsion on 
Earth and in weightlessness." Ann N Y Acad Sci 374: 80-92. 



 

60 

(1982). "Chronology of Salyut-7 flight." In its USSR Rept.: Space, No 17: 1-5. 
Belkaniia, G. S. (1982). "[Functional antigravitation system]." Probl Kosm Biol 45: 5-286. 
Bodo, D., A. R. Kotovskaia, R. R. Galle, L. N. Gavrilova and G. A. Gusakova (1982). "[Effectiveness of the 

preparation Gavinton in preventing motion sickness]." Kosm Biol Aviakosm Med 16(3): 49-51. 
Bogina, I. D., N. A. Rokotova, Y. S. Rogovenko and R. L. Sheykin (1982). "Effect of partial restraint of motor activity 

on basic physiological processes in monkeys." Probl. Kosmich. Biol. (USSR) 4: 308-315. 
Cowings, P. S., and Toscano, W. B. (1982). "The Relationship of Motion Sickness Susceptibility to Learned 

Autonomic Control for Symptom Suppression." Aviation, Space, and Environmental Medicine 53: 570–575. 
Fabricant, J. D. (1982). Life sciences experiments for a space platform/station. AIAA, SAE, ASME, AIChE, and 

ASMA, Intersociety Conference on Environmental Systems, 12th. San Diego, CA: 11. 
Gorgiladze, G. I., S. P. Ritter, V. N. Sarychev and V. N. Sablin (1982). "Gaze fixation used to suppress vestibular 

nystagmus." In its USSR Rept.: Space Biol. and Aerospace Med 16(Jprs-82194): 136-139. 
Gualtierotti, T. (1982). "Gravity only dependent receptor field of the vestibular sensors Its significance in orbital flight." 

Physiologist, Supplement 24(103): S-104. 
Hideg, J., L. Bognar, P. Remes, O. P. Kozarenko, V. I. Miasnikov and I. P. Ponomareva (1982). Psychophysiological 

performance examination onboard the orbital complex Salyut-Soyuz. International Astronautical Federation, 
International Astronautical Congress, 33rd, Paris, France. 

Hordinsky, J. R., E. Schwartz, J. Beier, J. Martin and G. Aust (1982). "Relative efficacy of the proposed Space Shuttle 
antimotion sickness medications." Acta Astronaut 9(6-7): 375-83. 

Howald, H. (1982). "Training-induced morphological and functional changes in skeletal muscle." Int J Sports Med 
3(1): 1-12. 

Iakovleva, I. (1982). "[Electrometric study of the human taste analyzer normally and in the modelling of 
weightlessness]." Vestn Otorinolaringol(2): 15-7. 

Iakovleva, I., L. N. Kornilova, I. K. Tarasov and V. N. Alekseev (1982). "[Results of a study of vestibular function and 
space perception in cosmonauts]." Kosm Biol Aviakosm Med 16(1): 20-6. 

Kisliakov, V. A. and K. Stolbkov Iu (1982). "[Role of vestibular asymmetry in the etiology of vestibular dysfunction]." 
Kosm Biol Aviakosm Med 16(1): 64-7. 

Kornilova, L. N., S. L. Kravchenko, L. D. Smirichevskii and A. A. Belonogov (1982). "[Effect of optokinetic stimulation 
on operator function and on his occupational work capacity]." Kosm Biol Aviakosm Med 16(4): 17-20. 

Kotovskaia, A. R., E. A. Ilin, V. I. Korolkov and A. A. Shipov (1982). "Artificial gravity in space flight." Physiologist, 
Supplement 23(Dec. 1980 (1982)): S-27 - S-29. 

Kotovskaya, A. R., Y. A. Savina, A. V. Mokrousova, Y. I. Alekseuev, A. S. Markin, V. F. Anichin, A. A. Shipov and G. 
S. Ayzikov (1982). "Preparation of labyrinthectomied animals for flight aboard Cosmos-936 biosatellite." 
Space Biol. and Aerospace Med 16(3): 126-131. 

Kozlovskaia, I. V., I. F. Aslanova, L. S. Grigoreva and I. V. Kreidich (1982). "Experimental analysis of motor effects of 
weightlessness." Physiologist, Supplement 25(Dec. 1982): S-49 to S-52. 

Kreydich, Y. V., Barmin, V.A., Kozlovskaya, I.B., et al. (1982). "The Influence of Immersion Hypokinesia on the 
Characteristics of Eye and Head Movement in the Course of Gaze Fixation Reactions." Kosmicheskaya 
Biologiya i Aviakosmicheskaya Meditsina(5): 41-45. 

Kriedich Iu, V., A. A. Repin, V. A. Barmin and I. B. Kozlovskaia (1982). "[Effect of immersion hypokinesia on the 
characteristics of eye and head movement during the human gaze fixation reaction]." Kosm Biol Aviakosm 
Med 16(5): 41-5. 

LaRochelle, F. T., Leach, C. S., Homick, J. L., and Kohl, R. L. (1982). Endocrine Changes During Motion Sickness: 
Effects of Drug Therapy. Annual Scientific Meeting of the Aerospace Medical Association. 

Leger, A. and G. Bezamat (1982). "Vestibular screening of cosmonauts." Medecine Aeronautique et Spatiale 21(1st 
Quarter): 60-63. 

Lestienne, F., G. Clement, V. Gurfinkel, R. Capraro, V. Kojarinov, A. Lepsky and J. L. Lafon (1982). The first joint 
Franco-Soviet manned flight - The posture experiment. International Astronautical Federation, International 
Astronautical Congress, 33rd, Paris, France. 

Masse, D., A. Lavaitte, G. Pleyber, A. Berthoz and J. Droulez (1982). A new eye movement recording system for 
vestibular research. International Astronautical Federation, International Astronautical Congress, 33rd, Paris, 
Framce. 

Miller, A. D., V. J. Wilson and R. H. Schor (1982). Vestibular system and neural correlates of motion sickness. 
Nicogossian, A. and S. Pool (1982). Space Shuttle program: STS-3 postflight medical operations report. Washington, 

DC, NASA: 24 pages. 
Nicogossian, A. E. and J. F. Parker, Jr. (1982). Space Physiology and Medicine. 
Olcott, T. M. (1982). "Lockheed involvement in Shuttle life sciences flight experiments." Lockheed Horizons, Summer: 

36-47. 
Oman, C. M. (1982). "A heuristic mathematical model for the dynamics of sensory conflict and motion sickness." Acta 

Otolaryngol Suppl 392: 1-44. 
Oman, C. M. (1982). Space Motion Sickness and Vestibular Experiments in Spacelab. Twelfth Intersociety 

Conference on Environmental Systems, San Diego, CA. 



 

61 

Scano, A. (1982). "[Past and present medical and biological studies in Italy on microgravity]." Minerva Med 73(32-33): 
2061-6. 

Scherer, H. (1982). "[Orientation in space, its disturbance by disease (vertigo) and exogenous kinetic processes 
(kinetoses) (author's transl)]." MMW Munch Med Wochenschr 124(11): 261-7. 

Severs, W. B. (1982). Effect of CSF hormonal and ionic composition on salt/water metabolism. 
Shipov, A. A. and L. A. Tabakova (1982). "[Characteristics of the rat nystagmic reaction after a flight on the Kosmos-

1129 biosatellite]." Kosm Biol Aviakosm Med 16(6): 45-8. 
Sjogaard, G. (1982). "Capillary supply and cross-sectional area of slow and fast twitch muscle fibres in man." 

Histochemistry 76(4): 547-55. 
Vesterhauge, S., Mansson, A., Johansen, T. S., and Zilstorff, K. (1982). "Oculomotoric Response to Voluntary Head 

Rotations During Parabolic Flights." Physiologist 25: S117–S118. 
Vinnikov, I. A., I. V. Burovina, F. G. Gribakin, D. V. Lychakov, B. L. Allakhverdov and A. G. Pogorelov (1982). "The 

distribution of Na, K, Ca, P, and S in the vestibular apparatus and eye of the larvae of the fish Brachydanio 
rerio." Zhurnal Evoliutsionnoi Biokhimii i Fiziologii 18: 552-557. 

von Baumgarten, R. J., Wetzig, J., Vogel, H., and Kass, J. R. (1982). "Static and Dynamic Mechanisms of Space 
Vestibular Malaise." Physiologist 25: S33–S36. 

von Baumgarten, R. J., J. Wetzig, H. Vogel and J. R. Kass (1982). "Static and dynamic mechanisms of space 
vestibular malaise." Physiologist 25(6): S33-6. 

Weddon, W. (1982). "Michigan's space shuttle pilot suffered motion sickness." Mich Med 81(36): 442, 444. 
Yakovleva, I. Y., Kornilova, L. N., Tarasov, I. K., and Alekseyev, V. N. (1982). "Results of Studies of Cosmonauts' 

Vestibular Function and Spatial Perception." Kosmicheskaya Biologiya I Aviakosmicheskaya Meditsina 
16(1): 20–26. 

Yakovleva, I. Y., L. N. Kornilova, I. K. Tarasov and V. N. Alekseyev (1982). "Results of studies of cosmonauts' 
vestibular function and spatial perception." Space Biol. and Aerospace Med 16(1): 26-33. 

Young, L. R. (1982). Habituation to novel visual vestibular environments with particular reference to space flight. 
(1983). "Visual-vestibular interaction." Adv Otorhinolaryngol 30: 217-41. 
(1983). Space physiology; Colloquium, Toulouse, France, March 1-4, 1983, Proceedings. Space physiology, 

Toulouse, France. 
(1983). "The sixth sense; equilibrium detection by vestibular apparatus." Nauka i Zhizn' 12(1983): 33-35. 
(1983). INSIO2 vestibular experiments on Spacelab-1. Cambridge, MA, Massachusetts Inst. of Tech., Man-vehicle 

Lab. 
Baranski, S., J. Kubiczkowa, A. Piorko, F. Skibniewski, I. I. Brianov, E. P. Milova, M. V. Nefedova and I. J. Iakovleva 

(1983). "Electrogustometric investigations during manned space flight." Aviation, Space, and Environmental 
Medicine 54: 1-5. 

Baranski, S., J. Kubiczkowa, A. Piorko, F. Skibniewski, Bryanov, II, E. P. Milova, M. V. Nefedova and I. J. Yakovleva 
(1983). "Electrogustometric investigations during manned space flight." Aviat Space Environ Med 54(1): 1-5. 

Berthoz, A. and J. Droulez (1983). Plane specificity in visuo-motor mechanisms during visual-vestibular conflicts. 
Space Physiology, Colloquium, Toulouse, France. 

Borison, H. L. (1983). "A 1983 neuropharmacologic perspective of space sickness." Brain Behav Evol 23(1-2): 7-13. 
Carty, R. E. and J. H. Maino (1983). "VICTORS: a model for the provision of low vision services to the partially 

sighted veteran." J Am Optom Assoc 54(10): 879-83. 
Clement, G. and J. Droulez (1983). "Microgravity as an additional tool for research in human physiology with 

emphasis on sensorimotor systems." 
Clement, G., V. S. Gurfinkel, F. Lestienne, M. I. Lipchits and K. E. Popov (1983). "[Postural adjustments associated 

with voluntary mobilization of the arm in microgravity conditions]." C R Seances Acad Sci III 296(16): 789-
92. 

Clement, G., F. Lestienne, V. S. Gurfinkel, M. I. Lipshits and K. E. Popov (1983). Postural control in weightlessness. 
Space physiology, Toulouse, France. 

Cramer, D. R., D. H. Reid and H. P. Klein (1983). "The first dedicated Life Sciences mission--Spacelab 4." Adv Space 
Res 3(9): 143-51. 

Crampton, G. H., and Daunton, N.G. (1983). Evidence for a Motion Sickness Agent in Cerebrospinal Fluid. Brain 
Behavior and Evolution. 23: 36-41. 

Dietlein, L. F., P. C. Rambaut and A. E. Nicogossian (1983). "Future thrusts in life sciences experimentation in 
space." Aviation, Space, and Environmental Medicine 54, Section II(Dec. 1983): S6-S8. 

Fowler, M. J. F. (1983). "Life science research on-board Spacelab. II - European multipurpose experimental facilities." 
British Interplanetary Society, Journal 36: 345-350. 

Galle, R. R., A. R. Kotovskaia, G. A. Gusakova, L. N. Gavrilova and N. N. Galle (1983). "[Modelling of the space form 
of motion sickness]." Kosm Biol Aviakosm Med 17(3): 74-8. 

Gazenko, O. G. (1983). "An expert's opinion about future spaceflights." Life Sci.  Biomed. and Behavioral Sci.(44 
(JPRS-84505)): 1-2 (SEE N83-36625 24-51). 

Grigoriev, A. I. (1983). "Correction of changes in fluid-electrolyte metabolism in manned space flights." Aviat Space 
Environ Med 54(4): 318-23. 



 

62 

Hernandez Korwo, R., I. B. Kozlovskaya, Y. V. Kreydich, S. Martinez Fernandez, A. S. Rakhmanov, E. Fernandez 
Pone and V. A. Minenko (1983). "Effect of seven-day spaceflight on structure and function of human 
locomotor system." Space Biol. and Aerospace Med 17(2): 50-58. 

Hernandez–Korwo, R., Kozlovskaya, I. B., Kreydich, Y. V., Martinez–Fernandez, S., Rakhmanov, A. S., Fernandez–
Pone, E., and Minenko, V. A. (1983). "Effect of 7-Day Spaceflight on Structure and Function of Human 
Locomotor System." Kosmicheskaya Biologiya I Aviakosmicheskaya Meditsina 17(2): 37–44. 

Homick, J. L., Kohl, R. L., Reschke, M. F., Degioanni, J., and Cintron-Trevino, N. M. (1983). "Transdermal 
Scopolamine in the Prevention of Motion Sickness: Evaluation of the Time Course of Efficacy." Aviation, 
Space, and Environmental Medicine 54: 994–1000. 

Il'ina-Kakueva, E. I. and Z. F. Savik (1983). "[Effect of prolonged hypokinesia on the growth and skeletal musculature 
in the rat]." Arkh Anat Gistol Embriol 85(8): 27-33. 

Kohl, R. L. (1983). "Sensory conflict theory of space motion sickness: an anatomical location for the neuroconflict." 
Aviat Space Environ Med 54(5): 464-5. 

Kohl, R. L., Leach, C. S., Homick, J. L., and LaRochelle, F. T. (1983). "Motion Sickness Susceptibility Related to 
ACTH, ADH, and TSH." Physiologist 26: S117–118. 

Kohl, R. L. and J. L. Homick (1983). "Motion sickness: a modulatory role for the central cholinergic nervous system." 
Neurosci Biobehav Rev 7(1): 73-85. 

Kornilova, L. N., Yakovleva, I. Ya., Tarasov, I. K., and Gorgiladze, G. I. (1983). "Vestibular Dysfunction in 
Cosmonauts During Adaptation to Zero-g and Readaptation to 1 g." Physiologist 26: S35–S40. 

Kornilova, L. N., Kreydich, Yu. V., Tarasov, I.K., et al. (1983). "Optokinetic Nystagmus and Optokinetic Tolerance 
During the Pre- and Postflight Periods." Kosmicheskaya Biologiya i Aviakosmicheskaya Meditsina 4: 12-16. 

Kornilova, L. N., I. I. Iakovleva, I. K. Tarasov and G. I. Gorgiladze (1983). "Vestibular dysfunction in cosmonauts 
during adaptation to zero-G and readaptation to 1 G." Physiologist, Supplement 26(Dec. 1983): S-35, S-36. 

Kornilova, L. N., V. Kreidich Iu, I. K. Tarasov and I. Iakovleva (1983). "[Optokinetic nystagmus and optokinetic 
resistance of cosmonauts in preflight and postflight periods]." Kosm Biol Aviakosm Med 17(4): 12-5. 

Kozlovskaya, I. B., Aslanova, I. F., Barmin, V. A., Grigorieva, L. S., Gevlich, G. I., Kirenskaya, A. V., and Sirota, M. G. 
(1983). "The Nature and Characteristics of a Gravitational Ataxia." Physiologist 26(6): S108–S109. 

Lackner, J. R. and A. Graybiel (1983). "Etiological factors in space motion sickness." Aviat Space Environ Med 54(8): 
675-81. 

Lackner, J. R. and A. Graybiel (1983). "Perceived orientation in free-fall depends on visual, postural, and architectural 
factors." Aviat Space Environ Med 54(1): 47-51. 

Lapaev, E. V., V. Krylov Iu and V. S. Kuznetsov (1983). "[Function of the auditory and vestibular analyzers during 
exposure to factors involved in aerospace flight]." Probl Kosm Biol 47: 1-240. 

Lapaev, E. V., I. V. Krylov and V. S. Kuznetsov (1983). Function of auditory and vestibular analyzers under the effect 
of space flight factors. Moscow. 

Massion, J. (1983). Coordination between movement and posture. Space physiology, Toulouse, France. 
Matsnev, E. I., Yakovleva, I. Ya., Tarasov, I. K., Alekseev, V. N., Kornilova, L. N., Mateev, A. D., and Gorgiladze, G. I. 

(1983). "Space Motion Sickness: Phenomenology, Countermeasures, and Mechanisms." Aviation, Space, 
and Environmental Medicine 54: 312–317. 

Matsnev, E. I., I. Y. Yakovleva, I. K. Tarasov, V. N. Alekseev, L. N. Kornilova, A. D. Mateev and G. I. Gorgiladze 
(1983). "Space motion sickness: phenomenology, countermeasures, and mechanisms." Aviat Space 
Environ Med 54(4): 312-7. 

Mills, F. J. and R. M. Harding (1983). "Aviation medicine. Special forms of flight. IV: Manned spacecraft." Br Med J 
(Clin Res Ed) 287(6390): 478-82. 

Money, K. E., and Cheung, B. S. (1983). "Another Function of the Inner Ear: Facilitation of the Emetic Response to 
Poisons." Aviation, Space, and Environmental Medicine 54: 208-211. 

Oser, H. and J. Ives (1983). "Human physiology research under microgravity conditions and the proposed 
'anthrorack' facility." ESA Bulletin 35(Aug. 1983): 40-50. 

Parker, D. E., Tjernström, Ö., Ivarsson, A., Gulledge, W. L., and Poston, R. L. (1983). "Physiological and Behavioral 
Effects of Tilt-Induced Body Fluid Shifts." Aviation, Space, and Environmental Medicine 54: 402–409. 

Parker, D. E., O. Tjernstrom, A. Ivarsson, W. L. Gulledge and R. L. Poston (1983). "Physiological and behavioral 
effects of tilt-induced body fluid shifts." Aviat Space Environ Med 54(5): 402-9. 

Perry, T. W. and D. H. Reid (1983). "Spacelab mission 4--the first dedicated life sciences mission." Aviat Space 
Environ Med 54(12 Pt 1): 1123-8. 

Perry, T. W. and D. H. Reid (1983). "Spacelab mission 4 - The first dedicated life sciences mission." Aviation, Space, 
and Environmental Medicine 54: 1123-1128. 

Pool, S. L. and A. Nicogossian (1983). "Biomedical results of the Space Shuttle orbital flight test program." Aviat 
Space Environ Med 54(12 Pt 2): S41-9. 

Rambaut, P. C., A. E. Nicogossian and S. L. Pool (1983). "Muscle and the physiology of locomotion; in zero gravity." 
Physiologist, Supplement 26(Dec. 1983): S-106, S-107. 

Schmitt, H. H., and Reid, D. J. (1983). Anecdotal Information on Space-Adaptation Syndrome. Space Adaptation 
Syndrome Drug Workshop, Houston, TX, Space Biomedical Research Institute, USRA Division of Space 



 

63 

Biomedicine. 
Shul'zhenko, E. B., G. I. Gorgiladze and V. G. Kozlova (1983). "[Use of bilateral galvanization of the labyrinth for 

imitation of the changes of vestibular afferentia in weightlessness]." Kosm Biol Aviakosm Med 17(3): 86-8. 
Vinnikov Ia, A., O. G. Gazenko, D. V. Lychakov and L. R. Pal'mbakh (1983). "[Development of the vestibular 

apparatus under conditions of weightlessness]." Zh Obshch Biol 44(2): 147-63. 
von Restorff, W., Krammling, F. G., Stalla, G. K., and von Werder, K. (1983). Hormonal Responses to Coriolis Stress. 

Annual Scientific Meeting of the Aerospace Medical Association, Houston, TX. 
Young, L. R. (1983). Space motion sickness and vestibular adaptation to weightlessness. Space Physiology, 

Colloquium, Toulouse, France. 
Young, L. R., C. M. Oman, D. G. D. Watt, K. E. Money, B. K. Lichtenberg, R. V. Kenyon and A. P. Arrott (1983). 

Sensory adaptation to weightlessness and readaptation to one-g: An overview. In its INSI02 Vestibular 
Experiments on Spacelab. 

Young, L. R., M. Shelhamer and S. Modestino (1983). Visual vestibular tilt interaction in weightlessness. INSI02 
Vestibular Experiments on Spacelab-1. 

(1984). "Vestibular function in microgravity." Lancet 2(8402): 561. 
(1984). "Medical research program of "Soyuz T-10" crew." In its USSR Rept.: Space 9: 8-9. 
(1984). "Manned flight chronology." In its USSR Rept.: Space: 1-4. 
Becker, G., Goossens, H., Seemann, K., Souchon, F., and Weitz, T. (1984). "Prevention of Motion Sickness with a 

Transdermal-Therapeutic System Containing Scopolamine: a Randomized, Comparative Double–Blind 
Study in the German Federal Navy." Deutsche Medizinische Wochenschrift 109(49): 1881–1885. 

Benson, A. (1984). "Hot air changes our view of the ear." New Sci 103(1418): 34-5. 
Benson, A. (1984). Thresholds of perception of whole body linear oscillation: Modification by spaceflight. Life Sci. 

Res. in Space. 
Brandt, G. and H. Bruecker (1984). Deutsche Spacelab Mission D1 - Payload overview and implementation status. 

International Astronautical Federation, International Astronautical Congress, 35th, Lausanne, Switzerland. 
Clément, G., Gurfinkel, V. S., Lestienne, F., Lipshits, M. I., and Popov, K. E. (1984). "Adaptation of Posture Control to 

Weightlessness." Experimental Brain Research 57: 61–72. 
Clement, G., V. S. Gurfinkel, F. Lestienne, M. I. Lipshits and K. E. Popov (1984). "Adaptation of postural control to 

weightlessness." Exp Brain Res 57(1): 61-72. 
Cowings, P. S. and F. V. Malmstrom (1984). "What you thought you knew about motion sickness isn't necessarily so." 

Flying Saf 40(2): 12-7. 
Deshmukh, S. P. (1984). "Medical evaluation of cosmonauts - Assessment of vestibular system." Aviation Medicine 

28(Dec. 1984): 121-127. 
Fouad, F. M., Tarazi, R. C., Ferrario, C. M., Fighaly, S., and Alicandri, C. (1984). "Assessment of Parasympathetic 

Control of Heart Rate by a Noninvasive Method." American Journal of Physiology 246: H838–H842. 
Gazenko, O. G. and A. Ilyin Eu (1984). "Investigations on-board the biosatellite Cosmos-83." Adv Space Res 4(10): 

29-37. 
Genco, L. V. and H. L. Task (1984). Testing changes in visual function due to orbital environment, Aerospace Medical 

Research Labs. 
Gunby, P. (1984). "Microgravity medical effects still prevent humans from calling space 'home'." Arch Intern Med 

144(1): 23, 27. 
Holloszy, J. O. and E. F. Coyle (1984). "Adaptations of skeletal muscle to endurance exercise and their metabolic 

consequences." J Appl Physiol 56(4): 831-8. 
Homick, J. L., Reschke, M. F., and Vanderploeg, J. (1984). Space Adaptation Syndrome. Incidence and Operational 

Implications for the Space Transportation System Program. Williamsburg, VA, Advisory Group for 
Aerospace Research and Development [AGARD]. 

Janowsky, D. S., S. C. Risch, M. Ziegler, B. Kennedy and L. Huey (1984). "A cholinomimetic model of motion 
sickness and space adaptation syndrome." Aviat Space Environ Med 55(8): 692-6. 

Johnson, P. C., Jr. (1984). "Space medicine." Am Sci 72(5): 495-7. 
Kass, J., von Baumgarten, R., Benson, A. J., Berthoz, A., Brandt, T., Brand, U., Bruzek, W., Dichgans, J., Probst, T., 

Scherer, H., Viéville, T., Vogel, H., and Wetzig, J. (1984). "The European Vestibular Experiments in 
Spacelab–1." Advances in Space Research 4(10): 3–9. 

Kass, J., R. von Baumgarten, A. Benson, A. Berthoz, T. Brandt, U. Brand, W. Bruzek, J. Dichgans, T. Probst, H. 
Scherer, T. Vieville, H. Vogel and J. Wetzig (1984). "The European vestibular experiments in Spacelab-1." 
Adv Space Res 4(10): 3-9. 

Kass, J., R. Von Baumgarten, A. Benson, A. Berthoz, T. H. Brandt, T. H. Probst, H. Scherer, W. Bruzek, J. Dichgans, 
U. Brand and et al. (1984). "The European vestibular experiments in Spacelab-1." Advances in Space 
Research 4(10): 3-9. 

Kohl, R. L., Lin, K. K., and Litton, C. E. (1984). "Characterization of Man's Susceptibility to Motion Sickness by the 
Hormonal Profile in Plasma." Aviation, Space, and Environmental Medicine 55: 453. 

Komi, P. V. (1984). "Physiological and biomechanical correlates of muscle function: effects of muscle structure and 
stretch-shortening cycle on force and speed." Exerc Sport Sci Rev 12: 81-121. 



 

64 

Kozlovskaia, I. B., B. M. Babaev, V. A. Barmin, I. I. Beloozerova, I. V. Kreidich and et al. (1984). "The effect of 
weightlessness on motor and vestibulo-motor reactions." Physiologist, Supplement 27: S-111 to S-114. 

Kozlovskaya, I. B., Babaev, B. M., Barmin, V. A., Beloozerova, I. I., Kreidich, Yu. V., and Sirota, M. G. (1984). "The 
Effect of Weightlessness on Motor and Vestibulo-Motor Reactions." Physiologist 27: S111–S114. 

Lackner, J. R. and A. Graybiel (1984). "Elicitation of motion sickness by head movements in the microgravity phase of 
parabolic flight maneuvers." Aviat Space Environ Med 55(6): 513-20. 

Martin, N. F. (1984). "Carbonic anhydrase inhibitors for prevention of space motion sickness: an avenue of 
investigation." Aviat Space Environ Med 55(12): 1148-50. 

Matsnev, E. I., and Bodo, D. (1984). "Experimental Assessment of Selected Antimotion Drugs." Aviation, Space, and 
Environmental Medicine 55: 281–286. 

Matsnev, E. I. and D. Bodo (1984). "Experimental assessment of selected antimotion drugs." Aviat Space Environ 
Med 55(4): 281-6. 

Money, K. and D. Watt (1984). "How to find out where you are when weightless." New Sci 103(1418): 12. 
Noy, S., Shapira, S., Zilbiger, A., and Ribak, J. (1984). "Transdermal Therapeutic System Scopolamine (TTSS), 

Dimenhydrinate, and Placebo - A Comparative Study at Sea." Aviation, Space, and Environmental Medicine 
55: 1051–1054. 

Oman, C. (1984). "Why do astronauts suffer space sickness?" New Sci 103(1418): 10-1, 13. 
Planel, H. (1984). A survey of space biology and space medicine. Paris, France, European Space Agency. 
Pool, S. L. and A. Nicogossian (1984). "[Biomedical results of the Space Shuttle Orbital Flight Test Program]." Kosm 

Biol Aviakosm Med 18(1): 45-57. 
Rambaut, P. and A. Nicogossian (1984). "NASA' s life sciences and space radiation biology." Adv Space Res 4(10): 

277-83. 
Reschke, M. F., Anderson, D. J.,  and Homick, J. L. (1984). "Vestibulospinal Reflexes as a Function of Microgravity." 

Science 225: 212–214. 
Reschke, M. F., D. J. Anderson and J. L. Homick (1984). "Vestibulospinal reflexes as a function of microgravity." 

Science 225(4658): 212-4. 
Reschke, M. F., D. J. Anderson, J. L. Homick, J. T. Baker, S. J. Wood and W. G. Crosier (1984). The adaptation of 

vestibulo-spinal reflexes as a function of spaceflight and their relationship to space motion sickness. Life Sci. 
Res. in Space. 

Reschke, M. F., J. L. Homick and D. J. Anderson (1984). "Vestibulospinal reflexes as a function of microgravity." 
Science 225(July 13, 1984): 212-214. 

Ross, H., E. Brodie and A. Benson (1984). "Mass discrimination during prolonged weightlessness." Science 
225(4658): 219-21. 

Ross, H. E., Brodie, E. E., and Benson, A. J. (1984). "Mass Discrimination During Prolonged Weightlessness." 
Science 225: 219–221. 

Ross, H. E. and E. Schwartz (1984). Medication interference with space research: An example from a mass-
discrimination experiment on Spacelab 1. In ESA Life Sci. Res. in Space p. 

Ross, M. D. and K. Donovan (1984). "Gravity receptors: an ultrastructural basis for peripheral sensory processing." 
Physiologist 27(6 Suppl): S85-6. 

Santucci, G. (1984). "[Air and space sickness]." Soins(431): 7-14. 
Scherer, H. (1984). "[Thermal reaction of the labyrinth in weightlessness in space. Reflections on the theory of 

Barany]." Arch Otorhinolaryngol Suppl 2: 27-46. 
Scherer, H. (1984). "[Thermal reaction in weightlessness in outer space. Observations on Robert Baranys' theory]." 

Arch Otorhinolaryngol Suppl 2 Suppl: 1-16. 
Scherer, H., A. H. Clarke and U. Brand (1984). "Caloric stimulation of the vestibular system in microgravity." ESA Life 

Sci. Res. in Space: 247-249. 
Taguchi, K., Hirabayashi, C., and Kikukawa, M. (1984). "Clinical Significance of Head Movement while Stepping." 

Acta Oto-Laryngologica (Stockholm) 406: 125–128. 
Talbot, J. M. and K. D. Fisher (1984). "Space sickness." Physiologist 27(6): 423-9. 
Vinnikov, Y. A., Gazenko, O. G., and Lychakov, D., (1984). The Development of the Vestibular Apparatus under 

Conditions of Weightlessness. Washington DC, NASA. 
von Baumgarten, R., A. Benson, A. Berthoz, T. Brandt, U. Brand, W. Bruzek, J. Dichgans, J. Kass, T. Probst, H. 

Scherer and et al. (1984). "Effects of rectilinear acceleration and optokinetic and caloric stimulations in 
space." Science 225(4658): 208-12. 

Von Baumgarten, R., J. Kass, H. Vogel, J. Wetzig, A. Benson, A. Berthoz, T. Vieville, T. Brandt and W. Bruzek 
(1984). "Effects of rectilinear acceleration and optokinetic and caloric stimulations in space." Science 
225(July 13, 1984): 208-212. 

Vonbaumgarten, R. (1984). The European vestibular experiments in the Spacelab 1 mission. Life Sci. Res. in Space. 
West, J. B. (1984). "Spacelab--the coming of age of space physiology research." J Appl Physiol 57(6): 1625-31. 
West, J. B. (1984). "Spacelab and the U.S. biomedical space research program." Physiologist, Supplement 27: S-7, 

S-8. 
Young, L. (1984). "Tilted astronauts reveal the brain's balancing act." New Sci 103(1418): 14-5. 



 

65 

Young, L. R., Oman, C. M., Watt, D. G. D., Money, K. E., and Lichtenberg, B. K. (1984). "Spatial Orientation in 
Weightlessness and Readaptation to Earth's Gravity." Science 225: 205–208. 

Young, L. R. (1984). Perception of the Body in Space:  Mechanisms," Handbook of Physiology. The Nervous System, 
Vol. III, Sensory Processes. I. Darian-Smith. Bethesda, MD, American Physiological Society: 1023–1066. 

Young, L. R., C. M. Oman, B. K. Lichtenberg, D. G. D. Watt and K. E. Money (1984). Spatial orientation in 
weightlessness and readaptation to Earth's gravity. In AGARD  Results of Space Expt. in Physiol. and Med. 
and Informal Briefings by the F-16 Med. Working Group. 

Young, L. R., C. M. Oman, B. K. Lichtenberg, Watt. D. G and K. E. Money (1984). "Spatial orientation in 
weightlessness and readaptation to Earth's gravity." Science 225: 205-208. 

Young, L. R., C. M. Oman, D. G. Watt, K. E. Money and B. K. Lichtenberg (1984). "Spatial orientation in 
weightlessness and readaptation to Earth's gravity." Science 225(4658): 205-8. 

(1985). Mission operations requirements document for D-1 Experiment 102, Vestibular Experiments in Spacelab. 
Houston, TX, NASA Lyndon B. Johnson Space Center: 52 pages. 

Alberts, J. R., L. V. Serova, Z. Apanasenko and J. R. Keefe (1985). "Early postnatal development of rats gestated 
during flight of Cosmos 1514." Physiologist, Supplement 28: S-81, S-82. 

Alexandrov, A., C. Gharib, A. I. Grigoriev, A. Guell, Y. Kojarinov, L. Ruvinova and K. V. Smirnov (1985). "[Oral 
glucose tolerance tests in man during a 150-day space flight (Salyut 7-Soyuz T9)]." C R Seances Soc Biol 
Fil 179(2): 192-5. 

Andersen, G. J. and M. L. Braunstein (1985). "Induced self-motion in central vision." J Exp Psychol Hum Percept 
Perform 11(2): 122-32. 

Anton, H. J. (1985). Limb regeneration in amphibians, a suitable model for investigations of the effects of 
weightlessness as regards evolution and modifications. Proceedings and Program Draft in Gravitational 
Biology in the Federal Republic of Germany (DFVL R-Mitt-85-16). 

Bagshaw, M. and J. R. Stott (1985). "The desensitisation of chronically motion sick aircrew in the Royal Air Force." 
Aviat Space Environ Med 56(12): 1144-51. 

Benson, A., R. Vonbaumgarten, A. Berthoz, T. Brandt, U. Brand, W. Bruzek, J. Dichgans, J. Kass, T. Probst, H. 
Scherer and et al. (1985). Some results of the European vestibular experiments in the Spacelab-1 mission. 
In AGARD Results of Space Expt. in Physiol. and Med. and Informal Briefings by the F-16. 

Borison, H. L. (1985). "Is space sickness a form of motion sickness?" Physiologist 28(6 Suppl): S25-7. 
Borison, H. L. (1985). "A misconception of motion sickness leads to false therapeutic expectations." Aviat Space 

Environ Med 56(1): 66-8. 
Clément, G., Gurfinkel, V. S., Lestienne, F., Lipshits, M. I., and Popov, K. E. (1985). "Changes of Posture During 

Transient Perturbations in Microgravity." Aviation, Space, and Environmental Medicine 56: 666–671. 
Clement, G., V. S. Gurfinkel, F. Lestienne, M. I. Lipshits and K. E. Popov (1985). "Changes of posture during 

transient perturbations in microgravity." Aviat Space Environ Med 56(7): 666-71. 
Clement, G., F. Lestienne, V. S. Gurfinkel, M. I. Lipshits and K. E. Popov (1985). "Changes of posture during 

transient perturbations in microgravity." Aviation, Space, and Environmental Medicine 56(July 1985): 666-
671. 

Cogoli, A. and A. Tschopp (1985). "Lymphocyte reactivity during spaceflight." Immunol Today 6(1): 1-4. 
Eckmiller, R. (1985). Long-term adaptation of the otolith organs. Proceedings and Program Draft in Gravitational 

Biology in the  Federal Republic of Germany (DFVL R-Mitt-85-16). 
Egorov, A. D. and E. M. Iuganov (1985). "[Labyrinthine and extralabyrinthine mechanisms of the development of 

motion sickness in weightlessness]." Kosm Biol Aviakosm Med 19(2): 4-11. 
Fritzsch, B. (1985). Questions on the evolution of the developmental program of the vertebrate inner ear under long 

term zero g conditions. Proceedings and Program Draft in Gravitational Biology in the Federal Republic of 
Germany, Germany. 

Fujii, K., and Mukai, M. (1985). Neurohumoral Mechanisms of Excitation of Gastric Motility in the Dog. 
Gastrointestinal Function, Regulation and Disturbances. M. T. Y. Kasuya, F. Nagao, and T. Matsuo. 
Amsterdam, Excerpta Medica. 3: 15–27. 

Gavrilin, V. K. and L. N. Zakharova (1985). "[Vestibular function of middle-aged persons exposed to 30-day head-
down tilt hypokinesia]." Kosm Biol Aviakosm Med 19(6): 15-20. 

Grohmann, R. (1985). "[Biophysical aspects on the result of the Spacelab experiment and consequences for Barany's 
theory]." Laryngol Rhinol Otol (Stuttg) 64(3): 142-4. 

Harada, Y. and T. Ariki (1985). "A new theory for thermal influences on endolymphatic flow." Arch Otorhinolaryngol 
242(1): 13-7. 

Homick, J. L., and Vanderploeg, J. M. (1985). Motion Sickness:  General Background and Methods. Proceedings of 
the Space Adaptation Syndrome Drug Workshop, Houston, TX, Space Biomedical Research Institute, USRA 
Division of Space Biomedicine. 

Horn, E. (1985). Functional development of gravity receptors in insects and amphibians. Proceedings and Program 
Draft in Gravitational Biology in the Federal Republic of Germany. 

Igarashi, M. and F. O. Black (1985). Vestibular and visual control on posture and locomotor equilibrium. 
Igarashi, M. and K. Kobayashi (1985). "Space motion sickness and space vestibulology." J Uoeh 7 Suppl: 228-36. 



 

66 

Ivanov, A. L., and Snitko, V. M. (1985). "Use of Acupuncture in the Prevention and Cure of Motion Sickness." 
Voenno-Meditisinskii Zhurnal(8): 56–57. 

Jones, D. R., R. A. Levy, L. Gardner, R. W. Marsh and J. C. Patterson (1985). "Self-control of psychophysiologic 
response to motion stress: using biofeedback to treat airsickness." Aviat Space Environ Med 56(12): 1152-7. 

Kohl, R. L. (1985). "Endocrine Correlates of Susceptibility to Motion Sickness." Aviation, Space, and Environmental 
Medicine 56: 1158–1165. 

Kozlovskaia, I. B., V. A. Barmin, I. V. Kreidich and A. A. Repin (1985). "The effects of real and simulated microgravity 
on vestibulo-oculomotor interaction." Physiologist, Supplement 28: S-51 to S-56. 

Kozlovskaya, I. B., V. A. Barmin, V. Kreidich Yu and A. A. Repin (1985). "The effects of real and simulated 
microgravity on vestibulo-oculomotor interaction." Physiologist 28(6 Suppl): S51-6. 

Lackner, J. R. (1985). "Sensory factors in space flight." J Uoeh 7 Suppl: 185-93. 
Lackner, J. R., and Graybiel, A. (1985). Head Movements Elicit Motion Sickness during Exposure to Microgravity and 

Macrogravity Acceleration Levels. Vestibular and Visual Control on Posture and Locomotor Equilibrium. M. I. 
a. F. O. Black. Basel, Switzerland, Karger: 170–176. 

Leigh, R. J. and R. B. Daroff (1985). "Space motion sickness: etiological hypotheses and a proposal for diagnostic 
clinical examination." Aviat Space Environ Med 56(5): 469-73. 

Leigh, R. J. and R. B. Daroff (1985). "Space motion sickness - Etiological hypotheses and a proposal for diagnostic 
clinical examination." Aviation, Space, and Environmental Medicine 56(May 1985): 469-473. 

Levy, G. D., and Rapaport, M. H. (1985). "Transdermal Scopolamine Efficacy Related to Time of Application Prior to 
the Onset of Motion." Aviation, Space, and Environmental Medicine 56: 591–593. 

Lychakov, D. V. and E. A. Lavrova (1985). "[Structure of the vestibular apparatus and ionic composition of the body of 
Xenopus laevis larvae as affected by weightlessness]." Kosm Biol Aviakosm Med 19(3): 48-52. 

Mark, H. (1985). "[Suprathreshold alternating vestibular stimuli in orbiting spacecrafts]." Laryngol Rhinol Otol (Stuttg) 
64(11): 588-9. 

Nicogossian, A. E. (1985). Biomedical challenges of spaceflight. Fundamentals of aerospace medicine. 
Oman, C. (1985). Monitoring Astronaut Head and Eye Movements and Motion Sickness Symptoms. Workshop on 

Advances in NASA-Relevant, Minimally Invasive Instrumentation. 
Oman, C. M. (1985). Spacelab experiments on space motion sickness. IAF, International Astronautical Congress, 

36th, Stockholm, Sweden, Massachusetts Inst. of Tech. 
Oosterveld, W. J., A. J. Greven, A. O. Gursel and H. A. de Jong (1985). "Caloric vestibular test in the weightless 

phase of parabolic flight." Acta Otolaryngol 99(5-6): 571-6. 
Parker, D. E., Reschke, M. F., Arrott, A. P., Homick, J. L., and Lichtenberg, B. K. (1985). "Otolith Tilt-Translation 

Reinterpretation following Prolonged Weightlessness: Implications for Preflight Training." Aviation, Space, 
and Environmental Medicine 56: 601–606. 

Parker, D. E. (1985). Research on mechanisms of space motion sickness:  Development and implementation of 
propylactic adaptation training. 

Parker, D. E., M. F. Reschke, A. P. Arrott, J. L. Homick and B. K. Lichtenberg (1985). "Otolith tilt-translation 
reinterpretation following prolonged weightlessness: implications for preflight training." Aviat Space Environ 
Med 56(6): 601-6. 

Parker, D. E., M. F. Reschke, A. P. Arrott, J. L. Homick and B. K. Lichtenberg (1985). "Otolith tilt-translation 
reinterpretation following prolonged weightlessness - Implications for preflight training." Aviation, Space, and 
Environmental Medicine 59(June 1985): 601-606. 

Peyresblanques, J. (1985). "[Posture and vision (review)]." Annee Ther Clin Ophtalmol 36: 159-70. 
Plattner, H. (1985). Investigations of Paramecium cells analyzed under microgravity conditions. Proceedings and 

Program Draft in Gravitational Biology in the 
Federal Republic of Germany (DFVL R-Mitt-85-16), Germany. 
Pyykkö, I., Padoan, S., Schalén, L., Lyttkens, L., Magnusson, M., and Henriksson, N. G. (1985). "The Effects of TTS-

Scopolamine, Dimenhydrinate, Lidocaine, and Tocainide on Motion Sickness, Vertigo, and Nystagmus." 
Aviation, Space, and Environmental Medicine, 56: 777–782. 

Reschke, M. F., Homick, J. L., and Anderson, D. J., ", edited by M. Igarashi and F. O. Black. (1985). Development of 
Vestibulospinal-Reflex Measurements as a Means of Investigating Statotolith Function During Sustained 
Weightlessness, Basel, Switzerland, Karger. 

Reschke, M. F., D. E. Parker, J. L. Homick, D. J. Anderson, A. P. Arrott and B. K. Lichtenberg (1985). 
Reinterpretation of otolith input as a primary factor in space motion sickness. Briefings by the F-16 Med. 
Working Group. 

Ross, H. E., E. E. Brodie and A. Benson (1985). Mass-discrimination during prolonged weightlessness. In AGARD 
Results of Space Expt. in Physiol. and Med. and Informal Briefings by the F-16. 

Scherer, H., and Clarke, A. (1985). "The Caloric-Vestibular Reaction in Space: Physiological Considerations." Acta 
Oto-Laryngologica (Stockholm) 100: 328–336. 

Scherer, H., A. H. Clarke and F. Baetke (1985). "[Physiology of the caloric equilibrium reaction. Consequences from 
results of space experiments in Spacelab 1, December 1983]." Laryngol Rhinol Otol (Stuttg) 64(5): 263-8. 

Scheunemann, R. and H. L. Richter (1985). The use of manned space flight. Cologne, Germany. 



 

67 

Sharma, R. (1985). "Training of cosmonauts and experience during space flight." Aviation Medicine 29(June 1985): 
13-17. 

Sheridan, T. B. and L. R. Young (1985). Human factors in aerospace medicine. Fundamentals of aerospace medicine 
(A87-13551 03-52). 

Simard, C., M. Lacaille and J. Vallieres (1985). "Enzymatic adaptations to suspension hypokinesia in skeletal muscle 
of young and old rats." Mech Ageing Dev 33(1): 1-9. 

Stern, R. M., Koch, K. L., Leibowitz, H. W., Lindblad, I. M., Shupert, C. L., and Stewart, W. R. (1985). "Tachygastria 
and Motion Sickness." Aviation, Space, and Environmental Medicine 56: 1074–1077. 

Stewart, R. (1985). "Space flight: IV. Variables of motion sickness." Percept Mot Skills 61(2): 397-8. 
Stewart, R. (1985). "Space flight: III. Isolation of perceptual variable in parabola flight sickness with countermeasure 

to lower gastric pH." Percept Mot Skills 60(3): 960-2. 
Stewart, R. (1985). "Psychology of spaceflight: II. Suggested bases of space motion sickness: perceptual 

disorientation and elevated stomach pH." Percept Mot Skills 60(1): 189-90. 
Thornton, W. E., Biggers, W. P., Thomas, W. G., Pool, S. L., and Thagard, N. E. (1985). "Electronystagmography and 

Audio Potentials in Space Flight." Laryngoscope 95: 924–932. 
Thornton, W. E., W. P. Biggers, W. G. Thomas, S. L. Pool and N. E. Thagard (1985). "Electronystagmography and 

audio potentials in space flight." Laryngoscope 95(8): 924-32. 
van Marion, W. F., Bongaerts, M. C., Christiaansen, J. C., Hofkamp, H. G., and van Ouwerkerk, W. (1985). "Influence 

of Transdermal Scopolamine on Motion Sickness During 7 Days Exposure to Heavy Seas." Clinical 
Pharmacology and Therapeutics 38: 301–305. 

Wadhawan, J. M., M. B. Dikshit and P. C. Chatterjee (1985). "Some aspects of yogic exercises during space flight." 
Aviation Medicine 29: 31-37. 

Watt, D. G., K. E. Money, R. L. Bondar, R. B. Thirsk, M. Garneau and P. Scully-Power (1985). "Canadian medical 
experiments on Shuttle flight 41-G." Can Aeronaut Space J 31(3): 215-26. 

Watt, D. G. D., Money, K. E., Bondar, R. L., Thirsk, R. B., Garneau, M., and Scully-Power, P. (1985). "Canadian 
Medical Experiments on Shuttle Flight 41-G." Canadian Aeronautics and Space Journal 31: 215–226. 

Watt, D. G. D., K. E. Money, R. L. Bondar, R. B. Thirsk, M. Garneau and et al. (1985). "Canadian medical 
experiments on Shuttle Flight 41-G." Canadian Aeronautics and Space Journal 31: 215-226. 

Wilpizeski, C. R. (1985). "Recent advances in experimental motion sickness." Trans Pa Acad Ophthalmol Otolaryngol 
37(2): 214-22. 

Yarington, C. T., Jr. and H. H. Hanna (1985). Otolaryngology in aerospace medicine. Fundamentals of aerospace 
medicine(A87-13551 03-52). 

Yasnetsov, V. V., Vakulina, O. P., Sabaev, V. V., Mokrousova, A. V., Karsanova, S. K., Ilyina, S. L., Medvedev, O. S., 
Shashkov, V. A., and Tigranyan, R. A. (1985). "Participation of Endogenous Opioid Peptides in the 
Pathogenesis of Motion Sickness." Biulleten Eksperimentalnoi Biologii I Meditsiny 100(8): 164–167. 

Yegorov, A. D. and Y. M. Yuganov (1985). "Labyrinthine and extralabyrinthine mechanisms of development of motion 
sickness in weightlessness." Space Biol. and Aerospace Med 19(2): 1-11. 

Yegorov, A. L., and Shganov, Ye.M. (1985). "Labyrinth and Extralabyrinth Mechanisms Underlying the Development 
of Motion Sickness Under Conditions of Weightlessness." Kosmicheskaya Biologiya i Aviakosmicheskaya 
Meditsina(2): 4-11. 

Young, L. R. (1985). "Adaptation to modified otolith input." Rev Oculomot Res 1: 155-62. 
Anderson, D. J., Reschke, M. F., Homick, J. L., and Werness, S. A. S. (1986). "Dynamic Posture Analysis of 

Spacelab Crewmembers." Experimental Brain Research 64: 380–391. 
Anderson, D. J., M. F. Reschke, J. E. Homick and S. A. Werness (1986). "Dynamic posture analysis of Spacelab-1 

crew members." Exp Brain Res 64(2): 380-91. 
Arrott, A. P., and Young, L. R. (1986). "M.I.T./Canadian Vestibular Experiments on the Spacelab–1 Mission: 6. 

Vestibular Reactions to Lateral Acceleration Following Ten Days of Weightlessness." Experimental Brain 
Research 64: 347–357. 

Arrott, A. P. and L. R. Young (1986). "M.I.T./Canadian vestibular experiments on the Spacelab-1 mission: 6. 
Vestibular reactions to lateral acceleration following ten days of weightlessness." Exp Brain Res 64(2): 347-
57. 

Arrott, A. P. and L. R. Young (1986). Perception of linear acceleration in weightlessness. IN: Norderney Symposium 
on Scientific Results of the German Spacelab Mission D1, Norderney, Federal Republic of Germany. 

Arrott, A. P. and L. R. Young (1986). "M.I.T./Canadian vestibular experiments on the Spacelab-1 mission. VI - 
Vestibular reactions to lateral acceleration following ten days of weightlessness." Experimental Brain 
Research 64: 347-357. 

Bangert, W., W. Bruzek and W. Moldenhauer (1986). Development and construction of an integrated experiment 
system for sled experiments during the first Spacelab mission [Final Report, Oct. 1984]. Munich, Germany, 
Kayser Threde G.m.b.H.: 267 pages. 

Benson, A. J., and Viéville, T. (1986). "European Vestibular Experiments on the Spacelab–1 Mission:  6. Yaw Axis 
Vestibulo–Ocular Reflex." Experimental Brain Research 64: 279–283. 

Benson, A. J., Kass, J. R., and Vogel, H. (1986). "European Vestibular Experiments on the Spacelab–1 Mission: 4. 



 

68 

Thresholds of Perception of Whole–Body Linear Oscillation." Experimental Brain Research 64: 264-271. 
Benson, A. J., von Baumgarten, R., Berthoz, A., Brandt, T., Brand, U., Bruzek, W., Dichgans, J., Kass, J., Probst, T., 

Scherer, H., Viéville, T., Vogel, H., and Wetzig, J. (1986). Some Results of the European Vestibular 
Experiments in the Spacelab-1 Mission. Williamsburg, VA, Advisory Group for Aerospace Research and 
Development [AGARD]: 1B3–1B14. 

Benson, A. J., J. R. Kass and H. Vogel (1986). "European vestibular experiments on the Spacelab-1 mission: 4. 
Thresholds of perception of whole-body linear oscillation." Exp Brain Res 64(2): 264-71. 

Benson, A. J. and T. Vieville (1986). "European vestibular experiments on the Spacelab-1 mission: 6. Yaw axis 
vestibulo-ocular reflex." Exp Brain Res 64(2): 279-83. 

Berthoz, A., Brandt, T., Dichgans, J., Probst, T., Bruzek, W., and Viéville, T. (1986). "European Vestibular 
Experiments on the Spacelab–1 Mission:  5. Contribution of the Otoliths to the Vertical Vestibulo–Ocular 
Reflex." Experimental Brain Research 64: 272–278. 

Berthoz, A., T. Brandt, J. Dichgans, T. Probst, W. Bruzek and T. Vieville (1986). "European vestibular experiments on 
the Spacelab-1 mission: 5. Contribution of the otoliths to the vertical vestibulo-ocular reflex." Exp Brain Res 
64(2): 272-8. 

Brooks, V. B. (1986). Locomotion. The Neural Basis of Motor Control. New York, Oxford University Press: 181–194. 
Bryanov, I. I., Gorgiladze, G.I., Kornilova, L.N., et al. (1986). Vestibular Function. Results of Medical Research 

Performed on the Salyut 6-Soyuz Orbital Scientific-Research Complex. O. G. Gazenko. Moscow, Meditsina: 
169-185, 248-256. 

Christensen, J. M. and J. M. Talbot (1986). "A review of the psychological aspects of space flight." Aviation, Space, 
and Environmental Medicine 57(March 1986): 203-121. 

Clément, G., Viéville, T., Lestienne, F., and Berthoz, A. (1986). "Modifications of Gain Asymmetry and Beating Field 
of Vertical Optokinetic Nystagmus in Microgravity." Neuroscience Letters 63: 271–274. 

Clement, G., T. Vieville, F. Lestienne and A. Berthoz (1986). "Modifications of gain asymmetry and beating field of 
vertical optokinetic nystagmus in microgravity." Neurosci Lett 63(3): 271-4. 

Clement, G., T. Vieville, F. Lestienne and A. Berthoz (1986). Preliminary results on the equilibrium and vertigo 
experiment performed during STS 51-G shuttle flight. In ESA Proceedings of 2nd International Conference 
on Space Physiology. 

Cowings, P. S., Suter, S., Toscano, W. B., Kamiya, J., and Naifeh, K. (1986). "General Autonomic Components of 
Motion Sickness." Psychophysiology 23: 542–551. 

Dintenfass, L. (1986). "Speculations on depletion of the red cell mass in astronauts, and on space sickness [letter]." 
Clin Hemorheol 6(5): 435-7. 

DiPrete, J. (1986). "Rapid eye movement during sleep considered as nystagmus." Percept Mot Skills 63(2 Pt 1): 595-
8. 

Frame, B. (1986). "Medical challenges in space." Henry Ford Hosp Med J 34(2): 136-43. 
Friederici, A. D. and W. J. Levelt (1986). "Cognitive processes of spatial coordinate assignment. On weighting 

perceptual cues." Naturwissenschaften 73(7): 455-8. 
Friederici, A. D. and W. J. M. Levelt (1986). Spatial description in micro-gravity - Aspects of cognitive adaptation. IN: 

Norderney Symposium on Scientific Results of the German Spacelab Mission D1, Norderney, Federal 
Republic of Germany. 

Gazenko, O. G. and E. A. Ilyin (1986). "Investigations onboard the biosatellite Cosmos-1667." Adv Space Res 6(12): 
101-6. 

Giuffre, W. L. (1986). "Concerns are being raised about living in the space environment." Commercial Space 1: 69-
70. 

Gorgiladze, G. I., G. I. Samarin and Brianov, II (1986). "[Interlabyrinthine asymmetry, vestibular dysfunction and 
space motion sickness]." Kosm Biol Aviakosm Med 20(3): 19-31. 

Grigoriev, A. I., Nichiporuk, I. A., Yasnetsov, V. V., and Shashkov, V. S. (1986). Peculiarities of Horizonal Status and 
Fluid-Electrolyte Metabolism During Motion Sickness. Physiological Adaptation of Man in Space: 7th 
International "Man in Space" Symposium, Houston, TX. 

Grigoriev, A. I., Nichiporuk, I. A., and Arzamazov, G. S. (1986). "Role of Changes in Hormonal Status in the 
Development of Motion Sickness in Man." Fiziologiia Cheloveka 12: 76–81. 

Grohmann, R. (1986). "[Critical remarks on the interpretation of the thermal reaction of the labyrinth to weightlessness 
and evidence for the validity of the extended Barany theory]." Hno 34(1): 40-5. 

Gurovskii, N. N. (1986). Results of medical investigations conducted aboard the 'Salyut-6'-'Soyuz' orbital research 
complex, USSR. 

Hall, K. E., El-Sharkawy, T. Y., and Diamant, N.E. (1986). "Vagal Control of Canine Postprandial Upper-
Gastrointestinaly Motilit." American Journal of Physiology 250: G501–G510. 

Hoppeler, H. (1986). "Exercise-induced ultrastructural changes in skeletal muscle." Int J Sports Med 7(4): 187-204. 
Horneck, G., G. Greger and P. R. Sahm (1986). "Bioscience experiments in the German Spacelab mission D-1: 

introduction and summary." Adv Space Res 6(12): 85-99. 
Huygen, P. L., A. J. Fischer and W. Kuijpers (1986). "The vestibular functions of the manganese-deficient rat." Acta 

Otolaryngol 101(1-2): 19-26. 



 

69 

Igarashi, M., K. Kobayashi, W. B. Kulecz and T. Himi (1986). "Change in susceptibility to vestibular-visual conflict 
sickness in monkeys by repeated exposure." Acta Otolaryngol 102(5-6): 432-7. 

Il'ina, S. L., V. V. Sabaev, V. S. Shashkov and S. K. Karsanova (1986). "[Effect of pharmacological agents to prevent 
the motion sickness syndrome on the cardiovascular system in simulating the early period of adaptation to 
weightlessness]." Farmakol Toksikol 49(3): 90-5. 

Jaspers, S. R. and M. E. Tischler (1986). "Role of glucocorticoids in the response of rat leg muscles to reduced 
activity." Muscle and Nerve 9(6): 554-61. 

Kass, J. R., Bruzek, W., Probst, T., Thümler, R., Viéville, T., and Vogel, H. (1986). "European Vestibular Experiments 
on the Spacelab–1 Mission: 2. Experimental Equipment and Methods." Experimental Brain Research 64: 
247–254. 

Kass, J. R., and Vogel, H. (1986). "Subjective Vertical Before and After Space Flight." Advances in Space Research 
6(12): 171–174. 

Kass, J. R., W. Bruzek, T. Probst, R. Thumler, T. Vieville and H. Vogel (1986). "European vestibular experiments on 
the Spacelab-1 mission: 2. Experimental equipment and methods." Exp Brain Res 64(2): 247-54. 

Kass, J. R. and H. Vogel (1986). "Subjective vertical before and after space flight." Adv Space Res 6(12): 171-4. 
Kenyon, R. V., and Young, L. R. (1986). "MIT/Canadian Vestibular Experiments on Spacelab-1 Mission: 5. Postural 

Responses Following Exposure to Weightlessness." Experimental Brain Research, 64: 335-346. 
Kenyon, R. V. and L. R. Young (1986). "M.I.T./Canadian vestibular experiments on the Spacelab-1 mission: 5. 

Postural responses following exposure to weightlessness." Exp Brain Res 64(2): 335-46. 
Kenyon, R. V. and L. R. Young (1986). "M.I.T./Canadian vestibular experiments on the Spacelab-1 mission. V - 

Postural responses following exposure to weightlessness." Experimental Brain Research 64: 335-346. 
Kohl, R. L. (1986). "Dexamethasone mimicks the antimotion sickness effects of amphetamine and scopolamine." 

Acta Astronaut 13(9): 565-71. 
Kohl, R. L., D. S. Calkins and A. J. Mandell (1986). "Arousal and stability: the effects of five new sympathomimetic 

drugs suggest a new principle for the prevention of space motion sickness." Aviat Space Environ Med 57(2): 
137-43. 

Kondrachuk, A. V. and S. P. Sirenko (1986). "[Mathematic model of the cupuloendolymphatic system for various 
densities of cupula and endolymph]." Kosm Biol Aviakosm Med 20(2): 86-92. 

Krasnov, I. B., Babichenko, II, B. V. Afonin and A. S. Pankova (1986). "[Morphological and biochemical analysis of 
the organs and tissues of rats following a 30-day exposure to increased gravitational forces of 1.1 and 2.0 
G]." Kosm Biol Aviakosm Med 20(6): 51-8. 

Krasnov, I. B. and N. D'Iachkova L (1986). "[Ultrastructure of the cortex of the cerebellar nodulus in rats after a flight 
on the biosatellite Kosmos-1514]." Kosm Biol Aviakosm Med 20(5): 45-8. 

Krasnov, I. B. and L. N. Dyachkova (1986). "Cortical ultrastructure of rat cerebellar nodulus following flight aboard 
Cosmos-1514 biosatellite." In its USSR Report: Space Biology and Aerospace Medicine 20(5): 62-66. 

Lackner, J. R. and A. Graybiel (1986). "Head movements in non-terrestrial force environments elicit motion sickness: 
implications for the etiology of space motion sickness." Aviat Space Environ Med 57(5): 443-8. 

Lackner, J. R. and A. Graybiel (1986). "Sudden emesis following parabolic flight maneuvers: implications for space 
motion sickness." Aviat Space Environ Med 57(4): 343-7. 

Lackner, J. R. and A. Graybiel (1986). "The effective intensity of Coriolis, cross-coupling stimulation is gravitoinertial 
force dependent: implications for space motion sickness." Aviat Space Environ Med 57(3): 229-35. 

Lapayev, E. V., and Vorobyev, O. A. (1986). The Problem of Vestibular Physiology in Aerospace Medicine and 
Prospects for Its Solution. Space Biology and Aerospace Medicine:  8th All-Union Conference, Kaluga. 

Leger, A., D. Lejeune, F. Midy and M. Kerguelen (1986). Vestibular tests in cosmonaut selection and training. 2nd 
International Conference on Space Physiology. 

Lessard, C. S. (1986). "Analysis of nystagmus response to pseudorandom velocity input." Comput Methods 
Programs Biomed 23(1): 11-8. 

Lestienne, F. (1986). "[Control of posture in microgravity]." Bull Acad Natl Med 170(3-4): 345-8. 
Lichtenberg, B. K. (1986). Vestibular factors influencing the biomedical support of humans in space. 
Lienhart, H., A. Leger, F. Doucet and J. Gouteyron (1986). "[ORL selection of French astronauts]." Ann Otolaryngol 

Chir Cervicofac 103(4): 245-50. 
Melnik, C. G., Shakula, A. V., and Ivanov, V. V. (1986). "The Use of the Electrotranquilization Method for Increasing 

Vestibular Tolerance in Humans." Voenno-Meditisinskii Zhurnal 8: 42–45. 
Mittelstaedt, H. (1986). In Search of the Causes of the 'Inversion Illusion. Physiological Adaptation of Man in Space: 

7th International "Man in Space" Symposium, Houston, TX. 
Mittelstaedt, H. (1986). In–Flight and Postflight Results on the Cessation of Inversion Illusions and Space Sickness. 

Norderney Symposium on Scientific Results of the German Spacelab Mission D-1, Norderney, Germany, 
Wissenschaftliche Projektfuhrung. 

Mittelstaedt, H. (1986). Inflight and postflight results on the causation of inversion illusion and space sickness. 
Norderney Symposium on Scientific Results of the German Spacelab Mission D1, Germany. 

Nekhayev, A. S., Vlasov, V. D., and Ivanov, V. V. (1986). "Use of Central Electroanalgesia for Functional Recovery 
from Motion Sickness." Kosmicheskaya Biologiya I Aviakosmicheskaya Meditsina 20(4): 42–44. 



 

70 

Offenloch, K., Zahner, G., Dietlein, G., and Franz, I. (1986). "Comparative In-Flight Study of a Scopolamine-
Containing Membrane Plaster versus Dimenhydrinate Under Defined Acceleration Conditions." 
Arzneimittelforschung 36(9): 1401–1406. 

Oman, C. M., B. K. Lichtenberg, R. K. McCoy and K. E. Money (1986). "M.I.T./Canadian vestibular experiments on 
the Spacelab-1 mission. IV - Space motion sickness: Symptoms, stimuli, and predictability." Experimental 
Brain Research 64: 316-334. 

Oman, C. M., B. K. Lichtenberg, K. E. Money and R. K. McCoy (1986). "M.I.T./Canadian vestibular experiments on 
the Spacelab-1 mission: 4. Space motion sickness: symptoms, stimuli, and predictability." Exp Brain Res 
64(2): 316-34. 

Pospisil, M. (1986). "[Cosmic pathophysiology]." Cesk Fysiol 35(1): 56-61. 
Regal, D. M. (1986). Human performance in space. Human Factors Society, Annual Meeting, 30th, Dayton, OH. 
Reschke, M. F., Anderson, D. J., and Homick, J. L. (1986). "Vestibulo-Spinal Response Modification as Determined 

with the H Reflex During the Spacelab-1 Flight." Experimental Brain Research 64: 367–379. 
Reschke, M. F., D. J. Anderson and J. L. Homick (1986). "Vestibulo-spinal response modification as determined with 

the H-reflex during the Spacelab-1 flight." Exp Brain Res 64(2): 367-79. 
Ross, H. E., Brodie, E. E., and Benson, A. J. (1986). "Mass Discrimination in Weightlessness and Readaptation to 

Earth's Gravity." Experimental Brain Research 64: 358–366. 
Ross, H. E., Schwartz, E., and Emmerson, P. (1986). "Mass Discrimination in Weightlessness Improves with Arm 

Movements of Higher Acceleration." Naturwissenschaften 73: 453–454. 
Ross, H. E., E. E. Brodie and A. J. Benson (1986). "Mass-discrimination in weightlessness and readaptation to 

Earth's gravity." Exp Brain Res 64(2): 358-66. 
Ross, H. E., E. Schwartz and P. Emmerson (1986). "The nature of sensorimotor adaptation to altered G-levels - 

Evidence from mass discrimination." Aviation, Space, and Environmental Medicine () 58: A148-A152. 
Schatte, C., R. Grindeland, P. Callahan, G. Funk, W. Lencki and W. Berry (1986). Animal studies on Spacelab-3. 

Moffett Field, CA, NASA Ames Research Center. 
Scherer, H., Brandt, U., Clarke, A. H., Merbold, U., and Parker, R. (1986). "European Vestibular Experiments on the 

Spacelab–1 Mission: 3. Caloric Nystagmus in Microgravity." Experimental Brain Research 64: 255–263. 
Scherer, H., U. Brandt, A. H. Clarke, U. Merbold and R. Parker (1986). "European vestibular experiments on the 

Spacelab-1 mission: 3. Caloric nystagmus in microgravity." Exp Brain Res 64(2): 255-63. 
Shelhamer, M., L. A. Marino, L. R. Young, A. P. Arrott and J. J. Wiseman (1986). "Normative study of Spacelab 

preflight/postflight vestibular test battery." Aviation, Space, and Environmental Medicine 58: A236-A239. 
Shipov, A. A. and A. V. Kondrachuk (1986). "[Structure and function of otoliths]." Kosm Biol Aviakosm Med 20(5): 11-

9. 
Sirota, M. G., B. M. Babaev, I. B. Beloozerova, A. N. Nyrova, S. B. Iakushin and et al. (1986). "Characteristics of 

vestibular reactions to canal and otolith stimulation at an early stage of exposure to microgravity." 
Physiologist, Supplement 30: S-82 to S-84. 

Tavassoli, M. (1986). "Medical problems of space flight." Am J Med 81(5): 850-4. 
Timsit, C. (1986). "[These vestibular problems in the absence of gravity...]." Ann Otolaryngol Chir Cervicofac 103(4): 

235-43. 
Viéville, T., Clément, G., Lestienne, F., and Berthoz, A. (1986). Adaptive Modifications of the Optokinetic Vestibulo-

Ocular Reflexes in Microgravity. Adaptive Processes in Visual and Oculomotor Systems. E. L. K. a. D. S. 
Zee. New York, Pergamon Press: 111–120. 

Vogel, H., and Kass, J. R. (1986). "European Vestibular Experiments on the Spacelab–1 Mission: 7. Ocular 
Counterrolling Measurements Pre– and Post-Flight." Experimental Brain Research 64: 284–290. 

Vogel, H., Thumler, R., and von Baumgarten, R.J. (1986). "Ocular Counterrolling." Acta Otolaryngol. (Stockh.) 102: 
457-462. 

Vogel, H. and J. R. Kass (1986). "European vestibular experiments on the Spacelab-1 mission: 7. Ocular 
counterrolling measurements pre- and post-flight." Exp Brain Res 64(2): 284-90. 

von Baumgarten, R., Benson, A. J., Berthoz, A., Bles, W., Brandt, T., Brenske, A., Clarke, A., Dichgans, J., 
Eggertsberger, R., Jürgens, K., Kass, J., Krafczyk, S., Probst, T., Scherer, H., Thümler, R., Vieville, T., 
Vogel, H., and Wetzig, J. (1986). European Experiments on the Vestibular System During the Spacelab D-1 
Mission. Norderney Symposium on Scientific Results of the German Spacelab Mission D-1, Norderney, 
Germany. 

Von Baumgarten, R. (1986). Orbital weightlessness as a new tool for vestibular research - Experiments in two 
Spacelab missions including experiments on caloric nystagmus. Biological Sciences in Space 1986; 
Proceedings of the 1986 International Symposium, Nagoya, Japan. 

von Baumgarten, R. J. (1986). "European vestibular experiments on the Spacelab-1 mission: 1. Overview." Exp Brain 
Res 64(2): 239-46. 

von Baumgarten, R. J. (1986). "European Vestibular Experiments on the Spacelab–1 Mission: 1. Overview." 
Experimental Brain Research 64: 239–246. 

Watt, D. G., K. E. Money and L. M. Tomi (1986). "M.I.T./Canadian vestibular experiments on the Spacelab-1 mission: 
3. Effects of prolonged weightlessness on a human otolith-spinal reflex." Exp Brain Res 64(2): 308-15. 



 

71 

Watt, D. G. D., Money, K. E., and Tomi, L. M. (1986). "MIT/Canadian Vestibular Experiments on the Spacelab-1 
Mission: 3. Effects of Prolonged Weightlessness on a Human Otolith-Spinal Reflex." Experimental Brain 
Research, 64: 308–315. 

Watt, D. G. D., K. E. Money and L. M. Tomi (1986). "M.I.T./Canadian vestibular experiments on the Spacelab-1 
mission. III - Effects of prolonged weightlessness on a human otolith-spinal reflex." Experimental Brain 
Research 64: 308-315. 

West, J. B. (1986). "Man in space." News Physiol Sci 1: 189-92. 
Wetzig, J. and R. von Baumgarten (1986). "Effects of rectilinear acceleration, caloric and optokinetic stimulation of 

human subjects in the Spacelab D-1 mission." Adv Space Res 6(12): 161-70. 
Wood, C. D., Manno, J. E., Manno, B. R., Odenheimer, R.C., and Bairnsfather, L. E. (1986). "The Effect of Antimotion 

Sickness Drugs on Habituation to Motion." Aviation, Space, and Environmental Medicine 57: 539–542. 
Young, L. R., Oman, C. M., Watt, D. G. D., Money, K. E., Lichtenberg, B. K., Kenyon, R. V., and Arrott, A. P. (1986). 

"MIT/Canadian Vestibular Experiments on the Spacelab-1 Mission: 1. Sensory Adaptation to 
Weightlessness and Readaptation to 1 g:  An Overview." Experimental Brain Research 64: 291–298. 

Young, L. R., C. M. Oman, B. K. Lichtenberg, D. G. D. Watt, K. E. Money and et al. (1986). "M.I.T./Canadian 
vestibular experiments on the Spacelab-1 mission. I - Sensory adaptation to weightlessness and 
readaptation to one-g: An overview." Experimental Brain Research 64: 291-298. 

Young, L. R., C. M. Oman, D. G. Watt, K. E. Money, B. K. Lichtenberg, R. V. Kenyon and A. P. Arrott (1986). 
"M.I.T./Canadian vestibular experiments on the Spacelab-1 mission: 1. Sensory adaptation to 
weightlessness and readaptation to one-g: an overview." Exp Brain Res 64(2): 291-8. 

Young, L. R., M. Shelhamer and S. Modestino (1986). "M.I.T./Canadian vestibular experiments on the Spacelab-1 
mission: 2. Visual vestibular tilt interaction in weightlessness." Exp Brain Res 64(2): 299-307. 

Young, L. R., M. Shelhamer and S. Modestino (1986). "M.I.T./Canadian vestibular experiments on the Spacelab-1 
mission. II - Visual vestibular tilt interaction in weightlessness." Experimental Brain Research 64: 299-307. 

Zaritskii, V. V. and V. Krylov Iu (1986). "[Effect of altered blood circulation on human nystagmic reactions]." Kosm Biol 
Aviakosm Med 20(6): 58-62. 

(1987). Questions on the evolution of the development program of the vertebrate inner ear under long term zero-g 
conditions. Proceedings and Program Draft in Gravitational Biology in the Federal Republic of Germany. 

Attias, J., Gordon, C., Ribak, J., Binah, O., and Rolnick, A. (1987). "Efficacy of Transdermal Scopolamine Against 
Seasickness: a 3-Day Study at Sea." Aviation, Space, and Environmental Medicine 58: 60–62. 

Benson, A. J. (1987). "Effect of spaceflight on thresholds of perception of angular and linear motion." Arch 
Otorhinolaryngol 244(3): 147-54. 

Berger, R. D., and Cohen, R. J. (1987). "Analysis of the Response of the Sinoatrial Node to Fluctuations in 
Sympathetic and Parasympathetic Tone using Broad Band Stimulation Techniques." Computers in 
Cardiology 13: 153–156. 

Braak, L., J. Thoulouse, A. Chappe, D. Vassaux, A. I. Grigor'ev and et al. (1987). Biomedical payload of the French-
Soviet long duration flight. IAF, International Astronautical Congress, 38th, Brighton, England. 

Calkins, D. S., M. F. Reschke, R. S. Kennedy and W. P. Dunlop (1987). "Reliability of provocative tests of motion 
sickness susceptibility." Aviat Space Environ Med 58(9 Pt 2): A50-4. 

Chen, M. H., Berger, R. D., Saul, J. P., Stevenson, K., and Cohen, R. J. (1987). "Transfer Function Analysis of the 
Autonomic Response to Respiratory Activity during Random Interval Breathing,." Computers in Cardiology 
13: 149–152. 

Clément, G., Berthoz, A., and Lestienne, F. (1987). "Adaptive Changes in Perception of Body Orientation and Mental-
Image Rotation in Microgravity." Aviation, Space, and Environmental Medicine 58: A159–A163. 

Clement, G., A. Berthoz and F. Lestienne (1987). "Adaptive changes in perception of body orientation and mental 
image rotation in microgravity." Aviat Space Environ Med 58(9 Pt 2): A159-63. 

Connors, M. (1987). "Dentistry moves into space (Robert M. Donahue)." Tic 46(4): 1-4. 
Desplanches, D., M. H. Mayet, B. Sempore and R. Flandrois (1987). "Structural and functional responses to 

prolonged hindlimb suspension in rat muscle." J Appl Physiol 63(2): 558-63. 
DiZio, P., Lackner, J. R., and Evanoff, J. N. (1987). "The Influence of Gravitoinertial Force Level on Oculomotor and 

Perceptual Responses to Sudden Stop Stimulation." Aviation, Space, and Environmental Medicine, 58: 
A224-A230. 

DiZio, P., J. R. Lackner and J. N. Evanoff (1987). "The influence of gravitoinertial force level on oculomotor and 
perceptual responses to sudden stop stimulation." Aviat Space Environ Med 58(9 Pt 2): A224-30. 

Drescher, J., K. Hecht, K. Jevgenov, g. G. Jevstratov, G. G. Shlyk and et al. (1987). "Biological minute rhythms of 
sensorial and motorial functions of primates in the adaptation on hypogravitation." Physiologist, Supplement 
31: S-126, S-127127. 

Eckmiller, R. (1987). Long-term adaptation of the otolith organs. Proceedings and Program Draft in Gravitational 
Biology in the Federal Republic of Germany. 

Friederici, A. D., and Levelt, W. J. M. (1987). "Resolving Perceptual Conflicts: The Cognitive Mechanism of Spatial 
Orientation." Aviation, Space, and Environmental Medicine 58: A164–A169. 

Friederici, A. D. and W. J. Levelt (1987). "Resolving perceptual conflicts: the cognitive mechanism of spatial 



 

72 

orientation." Aviat Space Environ Med 58(9 Pt 2): A164-9. 
Gazenko, O. G., A. I. Grigor'ev and I. B. Kozlovskaia (1987). "Mechanisms of acute and chronic effects of 

microgravity." Physiologist, Supplement 30(Feb. 1987): S-1 to S-5. 
Gazenko, O. G., A. I. Grigoriev and I. B. Kozlovskaya (1987). "Mechanisms of acute and chronic effects of 

microgravity." Physiologist 30(1 Suppl): S1-5. 
Graybiel, A., and Lackner, J. R. (1987). "Treatment of Severe Motion Sickness with Antimotion-Sickness Drug 

Injections." Aviation, Space, and Environmental Medicine 58: 773–776. 
Graybiel, A. and J. R. Lackner (1987). "Treatment of severe motion sickness with antimotion sickness drug 

injections." Aviat Space Environ Med 58(8): 773-6. 
Grigoriev, A. I., I. A. Popova and A. S. Ushakov (1987). "Metabolic and hormonal status of crewmembers in short-

term spaceflights." Aviat Space Environ Med 58(9 Pt 2): A121-5. 
Gualtierotti, T. (1987). Vestibular Integrated Function and Microgravity. 3rd European Symposium on Life Sciences 

Research in Space, Graz, Austria. 
Harm, D. L., Stern, R. M., and Koch, K. L. (1987). Tachygastria During Parabolic Flight. Space Life Science 

Symposium:  Three Decades of Life Science Research in Space, Washington DC, NASA. 
Holland, A. W. (1987). "Physiologic adaptation of man in space; Proceedings of the Seventh International Man in 

Space Symposium, Houston, TX, Feb. 10-13, 1986." Aviation, Space, and Environmental Medicine 58(Sept. 
1987): 288 (see A88-12952 to A88-13004). 

Horn, E. (1987). Functional development of gravity receptors in insects and amphibians. Proceedings and Program 
Draft in Gravitational Biology in the Federal Republic of Germany. 

Isu, N., J. Koo and N. Takahashi (1987). "Changes of skin potential level and of skin resistance level corresponding 
to lasting motion discomfort." Aviat Space Environ Med 58(2): 136-42. 

Kass, J. R., Vogel, H., and von Baumgarten, R. J. (1987). Neck Receptor Stimulation in 0- and 1-G. 3rd European 
Symposium on Life Sciences Research in Space, Graz, Austria, ESA. 

Kass, J. R., H. Vogel and R. J. Vonbaumgarten (1987). Neck receptor stimulation in 0 and 1 g. 3rd European 
Symposium on Life Sciences Research in Space. 

Katafuchi, T., Y. Oomura and K. Aoyagi (1987). "Single neuron activity of rat hypothalamic paraventricular nucleus 
during body suspension." Neurosci Lett 78(3): 301-6. 

Kennedy, R. S., K. S. Berbaum, M. C. Williams, J. Brannan and R. B. Welch (1987). "Transfer of perceptual-motor 
training and the space adaptation syndrome." Aviat Space Environ Med 58(9 Pt 2): A29-33. 

Kim, C. H., Zinsmeister, A. R., and Malagelada, J.-R. (1987). "Mechanisms of Canine Gastric Dysrhythmia." 
Gastroenterology 92: 993–999. 

Kohl, R. L. (1987). "Mechanisms of selective attention and space motion sickness." Aviat Space Environ Med 58(11): 
1130-2. 

Kohl, R. L. (1987). "Hormonal responses of metoclopramide-treated subjects experiencing nausea or emesis during 
parabolic flight." Aviat Space Environ Med 58(9 Pt 2): A266-9. 

Kohl, R. L. (1987). "Failure of metoclopramide to control emesis or nausea due to stressful angular or linear 
acceleration." Aviat Space Environ Med 58(2): 125-31. 

Kohl, R. L., J. L. Homick, N. Cintron and D. S. Calkins (1987). "Lack of effects of astemizole on vestibular ocular 
reflex, motion sickness, and cognitive performance in man." Aviat Space Environ Med 58(12): 1171-4. 

Kohl, R. L. and M. R. Lewis (1987). "Mechanisms underlying the antimotion sickness effects of psychostimulants." 
Aviat Space Environ Med 58(12): 1215-8. 

Kornilova, L. N., Bodó, G., and Kaspransky, R. R. (1987). "Sensory Interaction in Weightlessness." Physiologist 30: 
S85-S89. 

Kornilova, L. N., G. Bodo and R. R. Kaspransky (1987). "Sensory interaction in weightlessness." Physiologist 30(1 
Suppl): S85-9. 

Lackner, J. R. and A. Graybiel (1987). "Head movements in low and high gravitoinertial force environments elicit 
motion sickness: implications for space motion sickness." Aviat Space Environ Med 58(9 Pt 2): A212-7. 

Lackner, J. R., A. Graybiel, W. H. Johnson and K. E. Money (1987). "Asymmetric otolith function and increased 
susceptibility to motion sickness during exposure to variations in gravitoinertial acceleration level." Aviat 
Space Environ Med 58(7): 652-7. 

Leach, C. S. (1987). "Fluid control mechanisms in weightlessness." Aviat Space Environ Med 58(9 Pt 2): A74-9. 
Lessard, C. S. and W. C. Wong (1987). "Vestibular response to pseudorandom angular velocity input: progress 

report." Aviat Space Environ Med 58(9 Pt 2): A203-6. 
Lin, K. K. and M. F. Reschke (1987). "The use of the logistic model in space motion sickness prediction." Aviat Space 

Environ Med 58(9 Pt 2): A9-15. 
Lomanov, G. (1987). "Results of research with biological satellites [Abstract Only]." In its JPRS Report: Science and 

Technology. USSR: Space: 95. 
Matsnev, E. I., Nichiporuk, I. A., and Zakharova, L. N. (1987). "Neuroendocrine Changes in Response to Vestibular 

Stimulation During Head-Down Tilt." Aviation, Space, and Environmental Medicine 58: 497. 
Matveev, A. D. (1987). "[Experience with the development of methods of studying space sickness]." Kosm Biol 

Aviakosm Med 21(3): 83-8. 



 

73 

Matveyev, A. D. (1987). "Development of Methods for the Study of Space Motion Sickness." Kosmicheskaya 
Biologiya I Aviakosmicheskaya Meditsina 21(3): 83–88. 

Maya-Pelzer, P. (1987). "[Physiologic respiratory aspects of flying]." Wien Med Wochenschr Suppl 103: 21-6. 
Meyer zum Gottesberge, A. M. and O. Ninoyu (1987). "A new aspect in pathogenesis of experimental hydrops: role of 

calcium." Aviat Space Environ Med 58(9 Pt 2): A240-6. 
Miller, A. D. and L. K. Tan (1987). "Possible role of brain stem respiratory neurons in mediating vomiting during space 

motion sickness." Aviat Space Environ Med 58(9 Pt 2): A126-8. 
Miller, J. D. and K. R. Brizzee (1987). "The anti-emetic properties of 1-sulpiride in a ground-based model of space 

motion sickness." Life Sci 41(15): 1815-22. 
Neubert, J., W. Briegleb, A. Schatz, B. Kruse, J. Hertwig and E. Horn (1987). Synopsis of the Spacelab D-1 frog 

statolith experiment STATEX. In ESA. Proceedings of the 3rd European Symposium on Life Sciences 
Research in Space. 

Norsk, P., N. Foldager, F. Bonde-Petersen, B. Elmann-Larsen and T. S. Johansen (1987). "Central venous pressure 
in humans during short periods of weightlessness." J Appl Physiol 63(6): 2433-7. 

Oman, C. M. (1987). "Spacelab experiments on space motion sickness." Acta Astronaut 15(1): 55-66. 
Oosterveld, W. J. and H. A. de Jong (1987). "The effect of weightlessness on the flight behavior of pigeons with canal 

lesions." Aviat Space Environ Med 58(9 Pt 2): A250-2. 
Oosterveld, W. J. and H. A. de Jong (1987). "The caloric vestibular test in weightlessness." Arch Otorhinolaryngol 

244(3): 155-8. 
Parker, D. E., M. F. Reschke, H. E. von Gierke and C. S. Lessard (1987). "Effects of proposed preflight adaptation 

training on eye movements, self-motion perception, and motion sickness: a progress report." Aviat Space 
Environ Med 58(9 Pt 2): A42-9. 

Parker, D. E., J. C. Rock, H. E. von Gierke, L. Ouyang, M. F. Reschke and A. P. Arrott (1987). "Space motion 
sickness preflight adaptation training: preliminary studies with prototype trainers." Acta Astronaut 15(1): 67-
71. 

Pfaltz, C. R., R. J. von Baumgarten, M. Igarashi, A. J. Benson, W. J. Oosterveld and H. Scherer (1987). "The 
vestibular system in weightlessness." Arch Otorhinolaryngol 244(3): 133-4. 

Poliakov, B. I. (1987). "[Discrete adaptation to conditions of sensory conflict]." Kosm Biol Aviakosm Med 21(5): 82-6. 
Polyakov, B. I. (1987). "Discrete Adaptation to Sensory Conflict." Kosmicheskaya Biologiya I Aviakosmicheskaya 

Meditsina 21(5): 82–86. 
Popova, I. A., B. V. Afonin, N. A. Davydova and A. I. Grigoriev (1987). "Hormonal regulation in space flights of varying 

duration." Physiologist 30(1 Suppl): S42-4. 
Rague, B. W., and Oman, C. M. (1987). Detection of Motion Sickness Onset Using Abdominal Biopotentials. Space 

Life Science Symposium:  Three Decades of Life Science Research in Space, Washington DC. 
Reschke, M. F., and Parker, D. E. (1987). "Effects of Prolonged Weightlessness on Self-Motion Perception and Eye 

Movements Evoked by Roll and Pitch." Aviation, Space, and Environmental Medicine 58: A153–A158. 
Reschke, M. F. and D. E. Parker (1987). "Effects of prolonged weightlessness on self-motion perception and eye 

movements evoked by roll and pitch." Aviat Space Environ Med 58(9 Pt 2): A153-8. 
Ross, H. E., Schwartz, E., and Emmerson, P. (1987). "The Nature of Sensorimotor Adaptation to Altered G-Levels: 

Evidence from Mass Discrimination." Aviation, Space, and Environmental Medicine 58: A148–A152. 
Ross, M. D. (1987). "Implications of otoconial changes in microgravity." Physiologist, Supplement 30: S-90 to S-93. 
Rotondo, G. (1987). "[Motion sickness in the aerospace environment]." Minerva Med 78(19): 1469-76. 
Roy, R. R., M. A. Bello, P. Bouissou and V. R. Edgerton (1987). "Size and metabolic properties of fibers in rat fast-

twitch muscles after hindlimb suspension." J Appl Physiol 62(6): 2348-57. 
Schatte, C., R. Grindeland, P. Callahan, W. Berry, G. Funk and W. Lencki (1987). Animal studies on Spacelab-3. In 

NASA. Marshall Space Flight Center Spacelab 3 Mission Science Review. 
Scherer, H., and Clarke, A. H. (1987). Vestibular Response to Caloric Stimulation During Orbital Flight. 3rd European 

Symposium on Life Sciences Research in Space, Graz, Austria. 
Scherer, H. and A. H. Clarke (1987). "Thermal stimulation of the vestibular labyrinth during orbital flight." Arch 

Otorhinolaryngol 244(3): 159-66. 
Scherer, H. and A. H. Clarke (1987). Vestibular response to caloric stimulation during orbital flight. In ESA. 

Proceedings of the 3rd European Symposium on Life Sciences Research in Space. 
Shaw, S. R., R. F. Zernicke, A. C. Vailas, D. DeLuna, D. B. Thomason and K. M. Baldwin (1987). "Mechanical, 

morphological and biochemical adaptations of bone and muscle to hindlimb suspension and exercise." J 
Biomech 20(3): 225-34. 

Shelhamer, M., L. A. Marino, L. R. Young, A. P. Arrott and J. J. Wiseman (1987). "Normative study of Spacelab 
preflight/postflight vestibular test battery." Aviat Space Environ Med 58(9 Pt 2): A236-9. 

Sirota, M. G., B. M. Babayev, I. B. Beloozerova, A. N. Nyrova, S. B. Yakushin and I. B. Kozlovskaya (1987). 
"Characteristics of vestibular reactions to canal and otolith stimulation at an early stage of exposure to 
microgravity." Physiologist 30(1 Suppl): S82-4. 

Stern, R. M., Koch, K. L., Stewart, W. R., and Lindblad, I. M. (1987). "Spectral Analysis of Tachygastria Recorded 
During Motion Sickness." Gastroenterology 92: 92–97. 



 

74 

Tafforin, C., B. Thon, R. Campan and A. Guell (1987). Cosmonaut behaviour in orbital flight situation - Preliminary 
ethological analysis: 10. 

Tennissen, A. M., L. L. Lesher and A. V. Cardello (1987). The effects of rotary motion on taste and odor ratings: 
Implications for space travel. Albany, NY, State Univ. of New York. 

Thomason, D. B., R. E. Herrick and K. M. Baldwin (1987). "Activity influences on soleus muscle myosin during rodent 
hindlimb suspension." J Appl Physiol 63(1): 138-44. 

Thornton, W. E., Moore, T. P., Pool, S. L., and Vanderploeg, J. M. (1987). "Clinical Characterization and Etiology of 
Space Motion Sickness." Aviation, Space, and Environmental Medicine 58: A1–A8. 

Thornton, W. E., Linder, B. J., Moore, T. P., and Pool, S. L. (1987). "Gastrointestinal Motility in Space Motion 
Sickness." Aviation, Space, and Environmental Medicine 58: A16–A21. 

Thornton, W. E., B. J. Linder, T. P. Moore and S. L. Pool (1987). "Gastrointestinal motility in space motion sickness." 
Aviat Space Environ Med 58(9 Pt 2): A16-21. 

Thornton, W. E., T. P. Moore, S. L. Pool and J. Vanderploeg (1987). "Clinical characterization and etiology of space 
motion sickness." Aviat Space Environ Med 58(9 Pt 2): A1-8. 

Tsika, R. W., R. E. Herrick and K. M. Baldwin (1987). "Effect of anabolic steroids on skeletal muscle mass during 
hindlimb suspension." Journal of Applied Physiology 63(5): 2122-7. 

Vasquez, T. E., H. T. Pretorius and D. S. Rimkus (1987). "Space medicine--a review of current concepts." West J 
Med 147(3): 292-5. 

von Baumgarten, R. J. (1987). "General remarks on the role of the vestibular system in weightlessness." Arch 
Otorhinolaryngol 244(3): 135-42. 

von Baumgarten, R. J., Boehmer, G., Brenske, A., and Reiser, M. (1987). A Nonthermoconvective Mechanism 
Generating Caloric Nystagmus: Similarities between Pressure-Induced and Caloric Nystagmus in the 
Pigeon. The Vestibular System:  Neurophysiologic and Clinical Research. M. D. G. a. J. L. Kemink. New 
York, Raven Press: 51–59. 

Watt, D. G. (1987). "The vestibulo-ocular reflex and its possible roles in space motion sickness." Aviat Space Environ 
Med 58(9 Pt 2): A170-4. 

Watt, D. G. D. (1987). "The Vestibulo-Ocular Reflex and Its Possible Roles in Space Motion Sickness." Aviation, 
Space, and Environmental Medicine 58: A170–A174. 

Wedde Muehlhausen, K., H. Bauer and H. Brogl (1987). "The flight of ESA's Vestibular Sled on the German Spacelab 
D1 mission." ESA Bulletin(49): 51-60. 

Wetzig, J. (1987). "Rotation speed of labyrinthectomized fish during short-duration weightlessness." Aviat Space 
Environ Med 58(9 Pt 2): A257-61. 

Wood, C. D., Manno, J. E., Wood, M. J., Manno, B. R., and Redetzki, H. M. (1987). "Mechanisms of Antimotion-
Sickness Drugs." Aviation, Space, and Environmental Medicine 58: A262–A265. 

Wood, M. J., Wood, C. D., Manno, J. E., Manno, B. R., and Redetzki, H. M. (1987). "Nuclear Medicine Evaluation of 
Motion Sickness and Medications on Gastric Emptying Time." Aviation, Space, and Environmental Medicine 
58: 1112–1114. 

Wood, M. J., C. D. Wood, J. E. Manno, B. R. Manno and H. M. Redetzki (1987). "Nuclear medicine evaluation of 
motion sickness and medications on gastric emptying time." Aviat Space Environ Med 58(11): 1112-4. 

Woodard, D., D. Parker and H. von Gierke (1987). "Effects of a visual-vestibular stimulus on the vestibulo-ocular 
reflex." Aviat Space Environ Med 58(9 Pt 2): A198-202. 

Behar, I., W. G. Bachman and W. Egenmaier (1988). Contrast sensitivity in Army aviator candidates: Cycloplegia 
effects and population norms. Fort Rucker, AL, Army Aeromedical Research Lab. 

Berthoz, A., and Pozzo, T. (1988). Intermittent Head Stabilization During Postural and Locomotory Tasks in Humans. 
Posture and Gait:  Development, Adaptation and Modulation. A. B. B. Amblard, and F. Clarac. Amsterdam, 
Elsevier: 189–198. 

Briegleb, W. J., Neubert, J., Schatz, A., and Kruse, B. (1988). "Light Microscopic Analysis of the Gravireceptor in 
Xenopus Larvae Developed in Microgravity." Advances in Space Research 9: 241–244. 

Clarke, A. H., Scherer, H., and Gundlach, P. (1988). "Caloric Stimulation During Short Episodes of Microgravity." 
Archives of Oto-Rhino-Laryngology 245: 175–179. 

Clarke, A. H., Scherer, H., and Schleibinger, J. (1988). "Body Position and Caloric-Nystagmus Response." Acta Oto-
Laryngologica (Stockholm) 106: 339–347. 

Clarke, A. H. and H. Scherer (1988). "Caloric testing of the vestibular function during orbital flight." Adv 
Otorhinolaryngol 42: 31-5. 

Clarke, A. H., H. Scherer and P. Gundlach (1988). "Caloric stimulation during short episodes of microgravity." Arch 
Otorhinolaryngol 245(3): 175-9. 

Clément, G., and Berthoz, A. (1988). "Vestibulo-Ocular Reflex and Optokinetic Nystagmus in Microgravity." Advances 
in Oto-Rhino-Laryngology, 42: 1–4. 

Clément, G., and Lestienne, F. (1988). "Adaptive Modifications of Postural Attitude in Conditions of Weightlessness." 
Experimental Brain Research 72: 381–389. 

Clement, G. and A. Berthoz (1988). "Vestibulo-ocular reflex and optokinetic nystagmus in microgravity." Adv 
Otorhinolaryngol 42: 1-4. 



 

75 

Clement, G. and F. Lestienne (1988). "Adaptive modifications of postural attitude in conditions of weightlessness." 
Exp Brain Res 72(2): 381-9. 

Cohen, B. (1988). Velocity storage in microgravity. 
Colombano, S., L. Young, N. Wogrin and D. Rosenthal (1988). PI-in-a-box: Intelligent onboard assistance for 

spaceborne experiments in vestibular physiology. In NASA, Marshall Space Flight Center, Fourth 
Conference on Artificial Intelligence for Space Applications p. 

Combes, M., V. I. Moroz, J. Crovisier, T. Encrenaz, J. P. Bibring, A. V. Grigoriev, N. F. Sanko, N. Coron, J. F. Crifo, 
R. Gispert, D. Bockelee-Morvan, V. Nikolsky Yu, V. A. Krasnopolsky, T. Owen, C. Emerich, J. M. Lamarre 
and F. Rocard (1988). "The 2.5-12 micrometers spectrum of comet Halley from the IKS-VEGA experiment." 
Icarus 76: 404-36. 

Davis, J. R., Vanderploeg, J. M., Santy, P. A., Jennings, R. T., and Stewart, D. F. (1988). "Space Motion Sickness 
During 24 Flights of the Space Shuttle." Aviation, Space, and Environmental Medicine 59: 1185–1189. 

Davis, J. R., J. M. Vanderploeg, P. A. Santy, R. T. Jennings and D. F. Stewart (1988). "Space motion sickness during 
24 flights of the space shuttle." Aviat Space Environ Med 59(12): 1185-9. 

de Jong, H. A., H. P. Goossens and W. J. Oosterveld (1988). "Eye movements induced by calorization of the vertical 
semicircular canals. A study in pigeon." Adv Otorhinolaryngol 42: 36-8. 

Diamond, S. G., and Markham, C. H. (1988). "Ocular Torsion in Upright and Tilted Positions During Hypo- and 
Hypergravity of Parabolic Flight." Aviation, Space, and Environmental Medicine 59: 1158–1162. 

Diamond, S. G. and C. H. Markham (1988). "Ocular torsion in upright and tilted positions during hypo- and 
hypergravity of parabolic flight." Aviat Space Environ Med 59(12): 1158-62. 

DiZio, P., and Lackner, J. R. (1988). "The Effects of Gravitoinertial Force Level and Head Movements on Post-
Rotational Nystagmus and Illusory After-Rotation." Experimental Brain Research 70: 485–495. 

DiZio, P. and J. R. Lackner (1988). "The effects of gravitoinertial force level and head movements on post-rotational 
nystagmus and illusory after-rotation." Exp Brain Res 70(3): 485-95. 

Gazenko, O. G., A. I. Grigor'ev and A. D. Egorov (1988). Main results of medical investigations during long-duration 
space flights onboard Salyut-7 - Soyuz-T. IAF, International Astronautical Congress, 39th, Bangalore, India. 

Gazenko, O. G., E. B. Schulzhenko, A. I. Grigoriev, O. Atkov and A. D. Egorov (1988). "Review of basic medical 
results of the Salyut-7--Soyuz-T 8-month manned flight." Acta Astronaut 17(2): 155-60. 

Grigoriev, A. I., Yegorov, A. D., and Nichiporuk, I. A. (1988). "Neurohumoral Mechanism of Space Motion Sickness." 
Acta Astronautica 17: 167–172. 

Grigoriev, A. I., Nichiporuk, I. A., Yasnetsov, V. V., and Shashkov, V. S. (1988). "Hormonal Status and Fluid 
Electrolyte Metabolism in Motion Sickness." Aviation, Space, and Environmental Medicine 59: 301–305. 

Grigoriev, A. I., A. D. Egorov and I. A. Nichiporuk (1988). "Neurohumoral mechanism of space motion sickness." Acta 
Astronaut 17(2): 167-72. 

Grigoriev, A. I., O. P. Kozerenko, V. I. Myasnikov and A. D. Egorov (1988). "Ethical problems of interaction between 
ground-based personnel and orbital station crewmembers." Acta Astronaut 17(2): 213-5. 

Grossman, G. E., Leigh, R. J., Abel, L. A., Lanska, D. J., and Thurston, S. E. (1988). "Frequency and Velocity of 
Rotational Head Perturbations During Locomotion." Experimental Brain Research 70: 470–476. 

Hauschka, E. O., R. R. Roy and V. R. Edgerton (1988). "Periodic weight support effects on rat soleus fibers after 
hindlimb suspension." J Appl Physiol 65(3): 1231-7. 

Herbert, M. E., R. R. Roy and V. R. Edgerton (1988). "Influence of one-week hindlimb suspension and intermittent 
high load exercise on rat muscles." Exp Neurol 102(2): 190-8. 

How, J., Lee, P.S., Seet, L.C., and Tan, P.K. (1988). "The Republic of Singapore Navy's Scopoderm TTS Study: 
Results after 2,200 Man-Days at Sea." Aviation, Space, and Environmental Medicine 59: 646–650. 

Igarashi, M. (1988). "New facets of space medicine." Acta Otolaryngol Suppl 458: 103-7. 
Igarashi, M. (1988). Vestibular-related neuroscience and manned space flight: 8-15. 
Jaspers, S. R., J. M. Fagan, S. Satarug, P. H. Cook and M. E. Tischler (1988). "Effects of immobilization on rat hind 

limb muscles under non-weight-bearing conditions." Muscle and  Nerve 11(5): 458-66. 
Jennings, R. T., J. R. Davis and P. A. Santy (1988). "Comparison of aerobic fitness and space motion sickness during 

the shuttle program." Aviat Space Environ Med 59(5): 448-51. 
Kenyon, R. V., R. Kerschmann and R. Silbergleit (1988). "Streptomycin in the chick embryo: post-hatching vestibular 

behavior and morphology." Exp Brain Res 69(2): 260-71. 
Klein, K. E. (1988). Human physiological adaptation to microgravity in space. 
Kvetnansky, R., N. A. Davydova, V. B. Noskov, M. Vigas, I. A. Popova, A. C. Usakov, L. Macho and A. I. Grigoriev 

(1988). "Plasma and urine catecholamine levels in cosmonauts during long-term stay on Space Station 
Salyut-7." Acta Astronaut 17(2): 181-6. 

Leimann Patt, H. O., R. L. Baistrocchi and P. I. Moia (1988). "Neuropsychiatric observations of proprioceptive 
sensitivity in motion sickness susceptibility." Aviat Space Environ Med 59(11 Pt 1): 1083-8. 

Lichtenberg, B. K. (1988). "Vestibular factors influencing the biomedical support of humans in space." Acta Astronaut 
17(2): 203-6. 

Lychakov, D. V. (1988). "[Structural resistance of receptor organs of the vestibular apparatus to the factors of space 
flight]." Kosm Biol Aviakosm Med 22(4): 13-9. 



 

76 

Martin, T. P., V. R. Edgerton and R. E. Grindeland (1988). "Influence of spaceflight on rat skeletal muscle." J Appl 
Physiol 65(5): 2318-25. 

Merbold, U. (1988). D1 mission: German Spacelab mission D1. Second Summer School on Microgravity 2: Life 
Sciences as Main Subject. 

Mester, A. F., R. L. Doty, A. Shapiro and R. E. Frye (1988). "Influence of body tilt within the sagittal plane on odor 
identification performance." Aviation, Space, and Environmental Medicine 59(Aug. 1988): 734-737. 

Oman, C. M., and Kulbaski, M. (1988). "Spaceflight Affects the 1-g Postrotatory Vestibulo-Ocular Reflex." Advances 
in Oto-Rhino-Laryngology 42: 5–8. 

Oman, C. M. (1988). The Role of Static Visual-Orientation Cues in the Etiology of Space Motion Sickness. 
Symposium on Vestibular Organs and Altered Environments, Houston, TX, NASA Space Biomedical 
Research Institute, USRA Division of Space Biomedicine. 

Oman, C. M. and M. J. Kulbaski (1988). "Spaceflight affects the 1-g postrotatory vestibulo-ocular reflex." Adv 
Otorhinolaryngol 42: 5-8. 

Pau, H. W. and W. Limberg (1988). "[The significance of slow flows for the caloric excitability of the vestibular organs 
in weightlessness]." Laryngol Rhinol Otol (Stuttg) 67(12): 616-20. 

Radkovski, G. I. and P. S. Getsov (1988). Study of cosmonauts' working capacity by means of psycho-physiological 
methods and instrumentation of special design. IAF, International Astronautical Congress, 39th. Bangalore, 
India. 

Rambaut, P. C. (1988). "The prevention of adverse physiological change in Space Station crewmembers." Acta 
Astronaut 17(2): 199-202. 

Ratino, D. A., D. W. Repperger, C. Goodyear, G. Potor and L. E. Rodriguez (1988). "Quantification of reaction time 
and time perception during Space Shuttle operations." Aviat Space Environ Med 59(3): 220-4. 

Reschke, M. F., Parker, D. E., Harm, D. L., and Michaud, L. (1988). "Ground-Based Training for the Stimulus 
Rearrangement Encountered During Space Flight." Acta Oto-Laryngologica (Stockholm) 460: 87–93. 

Reschke, M. F., D. E. Parker, D. L. Harm and L. Michaud (1988). "Ground-based training for the stimulus 
rearrangement encountered during spaceflight." Acta Otolaryngol Suppl 460: 87-93. 

Satava, R. M. (1988). "Surgery in space. Phase I: Basic surgical principles in a simulated space environment." 
Surgery 103(6): 633-7. 

Sokolov, A. I. and V. A. Barmin (1988). "[Effect of weightlessness on the functions of perception and the reproduction 
of gravitational vertical in response to optokinetic stimulation]." Kosm Biol Aviakosm Med 22(5): 24-7. 

Takahashi, M., Hoshikawa, H., Tsujita, N., and Akiyama, I. (1988). "Effect of Labyrinthine Dysfunction upon Head 
Oscillation and Gaze During Stepping and Running." Acta Oto-Laryngologica (Stockholm) 106: 348–353. 

Templeton, G. H., H. L. Sweeney, B. F. Timson, M. Padalino and G. A. Dudenhoeffer (1988). "Changes in fiber 
composition of soleus muscle during rat hindlimb suspension." J Appl Physiol 65(3): 1191-5. 

Thornton, W. E. (1988). Eye and head motion during head turns in spaceflight. Houston, TX, NASA Lyndon B. 
Johnson Space Center. 

Thornton, W. E., J. J. Uri, T. P. Moore and S. L. Pool (1988). Studies of the horizontal vestibulo-ocular reflex on STS 
7 and 8. Houston, TX, NASA Lyndon B. Johnson Space Center: 55 pages. 

Von Baumgarten, R., J. Kass, H. Vogel and J. Wetzig (1988). "Influence of proprioceptive information on space 
orientation on the ground and in orbital weightlessness." Advances in Space Research 9(11): 223-230. 

Watanabe, S. (1988). "[Vestibular function under weightlessness conditions]." Nippon Seirigaku Zasshi 50(6): 211-22. 
Aleksandrov, A. and G. Radkovski (1989). Psycho-physiological studies during the flight of the second Bulgarian 

cosmonaut. 
Angel, A. (1989). "The effects of space travel on the nervous system." J Br Interplanet Soc 42(7): 367-70. 
Bondar, R. L., G. Campbell, J. L. Zografos and M. F. Reschke (1989). "Putting the bite on spaceflight. A dental 

restraint device developed for the shuttle." Univ Tor Dent J 3(1): 15-6. 
Briegleb, W., J. Neubert, A. Schatz and B. Kruse (1989). "Light microscopic analysis of the gravireceptor in Xenopus 

larvae developed in hypogravity." Adv Space Res 9(11): 241-4. 
Clément, G., André-Deshays, C., and Lathan, C. E. (1989). "Effects of Gravitoinertial Force Variations on Vertical 

Gaze Direction During Oculomotor Reflexes and Visual Fixation." Aviation, Space, and Environmental 
Medicine 60: 1194–1198. 

Clement, G., C. Andre-Deshays and C. E. Lathan (1989). "Effects of gravitoinertial force variations on vertical gaze 
direction during oculomotor reflexes and visual fixation." Aviat Space Environ Med 60(12): 1194-8. 

Convertino, V. A., D. F. Doerr, K. L. Mathes, S. L. Stein and P. Buchanan (1989). "Changes in volume, muscle 
compartment, and compliance of the lower extremities in man following 30 days of exposure to simulated 
microgravity." Aviat Space Environ Med 60(7): 653-8. 

Cooper, D. E. and J. D. Heckman (1989). "The heel of achilles: calcaneal avulsion fracture from a gunshot wound." 
Foot Ankle 9(4): 204-6. 

Correia, M. J. (1989). Investigation of otolith responses using ground based vestibular research facility. Galveston, 
TX, Texas Univ., Dept. of Otolaryngology, Physiology and Biophysics. 

Dai, M. J., I. S. Curthoys and G. M. Halmagyi (1989). "A model of otolith stimulation." Biol Cybern 60(3): 185-94. 
DiZio, P. and J. R. Lackner (1989). "Perceived self-motion elicited by postrotary head tilts in a varying gravitoinertial 



 

77 

force background." Percept Psychophys 46(2): 114-8. 
Duvoisin, M. R., V. A. Convertino, P. Buchanan, P. D. Gollnick and G. A. Dudley (1989). "Characteristics and 

preliminary observations of the influence of electromyostimulation on the size and function of human skeletal 
muscle during 30 days of simulated microgravity." Aviat Space Environ Med 60(7): 671-8. 

Fitts, R. H., C. J. Brimmer, A. Heywood-Cooksey and R. J. Timmerman (1989). "Single muscle fiber enzyme shifts 
with hindlimb suspension and immobilization." Am J Physiol 256(5 Pt 1): C1082-91. 

Gorgiladze, G. I., and Bryanov, I. I. (1989). "Space Motion Sickness." Kosmicheskaya Biologiya I Aviakosmicheskaya 
Meditsina 23(3): 4–14. 

Gorgiladze, G. I. and Brianov, II (1989). "[Space motion sickness]." Kosm Biol Aviakosm Med 23(3): 4-14. 
Graham, S. C., R. R. Roy, E. O. Hauschka and V. R. Edgerton (1989). "Effects of periodic weight support on medial 

gastrocnemius fibers of suspended rat." Journal Appl Physiol 67(3): 945-53. 
Graham, S. C., R. R. Roy, S. P. West, D. Thomason and K. M. Baldwin (1989). "Exercise effects on the size and 

metabolic properties of soleus fibers in hindlimb-suspended rats." Aviat Space Environ Med 60(3): 226-34. 
Grossman, G. E., Leigh, R. J., Abel, L. A., and Lanska, D. J. (1989). "Performance of the Human Vestibuloocular 

Reflex During Locomotion." Journal of Neurophysiology 62: 264–272. 
Grundy, D. and T. Scratcherd (1989). "Food for thought--nutritional problems in space." J Br Interplanet Soc 42(7): 

374-7. 
Harry, N. A. and A. J. Benson (1989). "Space Sled--a device for the investigation of the physiological effects of 

weightlessness." Proc Inst Mech Eng Part G J Aerosp Eng 203: 1-10. 
Hertwig, I., and Hentschel, J. (1989). "Vestibular Morphology of Xenopus laevis (Amphibian, Anura) following Larval 

Development in Zero Gravity (Space Shuttle D–1 Mission)." Zool. Jb. Anat. 118: 463–472. 
Hikida, R. S., P. D. Gollnick, G. A. Dudley, V. A. Convertino and P. Buchanan (1989). "Structural and metabolic 

characteristics of human skeletal muscle following 30 days of simulated microgravity." Aviat Space Environ 
Med 60(7): 664-70. 

Homick, J. L., and Vanderploeg, J. M. (1989). The Neurovestibular System. Space Physiology and Medicine. C. L. H. 
A. E. Nicogossian, and S. L. Pool. Philadelphia, Lea and Febiger: 154–166. 

Hubbard, G. S. and A. R. Hargens (1989). "Sustaining humans in space." Mech Eng 111(9): 40-4. 
Ilyin, E. A. and V. S. Oganov (1989). "Microgravity and musculoskeletal system of mammals." Adv Space Res 9(11): 

11-9. 
Ivanova, L. N., A. I. Grigoriev, N. N. Melidi and E. I. Solenov (1989). "Changes in kidney response to ADH under 

hypogravity: rat models and possible mechanisms." Physiologist 32(1 Suppl): S16-8. 
Karkishchenko, N. N. (1989). "[Requirement of an "ideal" drug for prevention of space motion sickness]." Kosm Biol 

Aviakosm Med 23(6): 33-6. 
Karkishchenko, N. N. (1989). "Specification for an 'Ideal' Drug to Prevent Space Motion Sickness." Kosmicheskaya 

Biologiya I Aviakosmicheskaya Meditsina 23(6): 33–36. 
Kozlovskaya, I. B., E. A. Ilyin, M. G. Sirota, V. I. Korolkov, B. M. Babayev, I. N. Beloozerova and S. B. Yakushin 

(1989). "Studies of space adaptation syndrome in experiments on primates performed on board of soviet 
biosatellite "Cosmos-1887"." Physiologist 32(1 Suppl): S45-8. 

Kroll, J. D. (1989). "Control of simulator sickness in an AH-64 aviator." Aviat Space Environ Med 60(12): 1202-3. 
Lackner, J. R. and P. DiZio (1989). "Altered sensory-motor control of the head as an etiological factor in space-motion 

sickness." Percept Mot Skills 68(3 Pt 1): 784-6. 
Lathers, C. M., J. B. Charles and M. W. Bungo (1989). "Pharmacology in space. Part 2. Controlling motion sickness." 

Trends Pharmacol Sci 10(6): 243-50. 
Lathers, C. M., J. B. Charles and M. W. Bungo (1989). "Pharmacology in space. Part 1. Influence of adaptive 

changes on pharmacokinetics." Trends Pharmacol Sci 10(5): 193-200. 
Leach, C. S., and Reschke, M. F. (1989). Biochemical Correlates of Neurosensory Changes in Weightlessness. 40th 

Congress of the International Astronautical Federation, Malaga, Spain, International Astronautical 
Federation. 

Leach, C. S. (1989). Biochemical correlates of neurosensory changes in weightlessness. 
Lychakov, D. V., A. N. Pashchinin, A. Boiadzhieva-Mikhailova and I. Khristov (1989). "[Study of the structure of 

receptor organs of the vestibular apparatus of rats after space flight on "Kosmos-1667"]." Kosm Biol 
Aviakosm Med 23(5): 17-26. 

Michaud, L., Parker, D. E., Harm, D. L. (1989). Changes in the Vestibulo-Ocular Reflex Associated With Simulated 
Stimulus Conditions of Spaceflight. Society for Neuroscience. 

Mittelstaedt, H. (1989). "The Role of the Pitched-Up Orientation of the Otoliths in Two Recent Models of the 
Subjective Vertical." Biological Cybernetics 61: 405–416. 

Nakhost, Z. and M. Karel (1989). "Potential utilization of algal protein concentrate as a food ingredient in space 
habitats." Sci Aliments 9: 491-506. 

Ockels, W. J., R. Furrer and E. Messerschmid (1989). "Simulation of Space-Adaptation Syndrome on Earth." Esa J 
13(3): 235-9. 

Ockels, W. J., R. Furrer and E. Messerschmid (1989). "Space sickness on Earth." Nature 340(6236): 681-2. 
Ohira, Y. (1989). "Effects of denervation and deafferentation on mass and enzyme activity in rat skeletal muscles." 



 

78 

Japanese Journal Physiology 39(1): 21-31. 
Oman, C. M., and Weigl, H. (1989). "Postflight Vestibulo-Ocular Reflex Changes in Space Shuttle/Spacelab D-1 

Crew." Aviation, Space, and Environmental Medicine 60: 480. 
Paige, G. D. (1989). Adaptation to microgravity of oculomotor reflexes. 
Pau, H. W. and W. Limberg (1989). "[Flow kinetics of the endolymph in caloric stimulation]." Laryngorhinootologie 

68(6): 342-6. 
Rosenberg, E. L., R. F. Haines and K. Jordan (1989). "The effects of window shape and reticle presence on 

performance in a vertical alignment task." Aviat Space Environ Med 60(6): 543-9. 
Schwerzmann, K., H. Hoppeler, S. R. Kayar and E. R. Weibel (1989). "Oxidative capacity of muscle and 

mitochondria: correlation of physiological, biochemical, and morphometric characteristics." Proc Natl Acad 
Sci U S A 86(5): 1583-7. 

Shupak, A., Gordon, C. R., Spitzer, O., Mendelowitz, N., and Melamed, Y. (1989). "Three-Years Experience of 
Transdermal Scopolamine: Long-Term Effectiveness and Side Effects." Pharmatherapeutica 5(6): 365–370. 

Stewart, J. J., Wood, M. J., and Wood, C. D. (1989). "Electrogastrograms During Motion Sickness in Fasted and Fed 
Subjects." Aviation, Space, and Environmental Medicine 60: 214–217. 

Tafforin, C. (1989). "Comparative study of astronaut motor behavior during ground training (g = 1) and during orbital 
flight (g = 0)." L'Aeronautique et l'Astronautique(135): 87-96. 

Takekura, H. and T. Yoshioka (1989). "Ultrastructural and metabolic profiles on single muscle fibers of different types 
after hindlimb suspension in rats." Jpn J Physiol 39(3): 385-96. 

Thornton, W. E., Uri, J. J., Moore, T. P., and Pool, S. L. (1989). "Studies of the Horizontal Vestibulo-Ocular Reflex in 
Spaceflight." Archives of Otolaryngology — Head and Neck Surgery 115: 943–949. 

Thornton, W. E. and J. J. Uri (1989). Rapid proprioceptive changes following weightlessness. Houston, TX, NASA 
Lyndon B. Johnson Space Center. 

Thornton, W. E., J. J. Uri, T. Moore and S. Pool (1989). "Studies of the horizontal vestibulo-ocular reflex in 
spaceflight." Arch Otolaryngol Head Neck Surg 115(8): 943-9. 

Toback, A. C. and S. R. Kohn (1989). "Manifesto of space medicine: the next dermatologic frontier." J Am Acad 
Dermatol 20(3): 489-95. 

Uri, J. J., Linder, B. J., Moore, T. P., Pool, S. L., and Thornton, W. E. (1989). Saccadic Eye Movements during Space 
Flight. Washington DC, NASA. 

Uri, J. J., B. J. Linder, T. P. Moore, S. L. Pool and W. E. Thornton (1989). Saccadic eye movement during spaceflight. 
Houston, TX, NASA Lyndon B. Johnson Space Center. 

Uri, J. J., W. E. Thornton, T. P. Moore and S. L. Pool (1989). Visual suppression of the vestibulo-ocular reflex during 
space flight. Houston, TX, NASA Lyndon B. Johnson Space Center. 

von Baumgarten, R., J. Kass, H. Vogel and J. Wetzig (1989). "Influence of proprioceptive information on space 
orientation on the ground and in orbital weightlessness." Adv Space Res 9(11): 223-30. 

von Baumgarten, R. and M. Reiser (1989). "[Motion sickness--causes, symptoms, therapy]." Verh Dtsch Ges Inn Med 
95: 593-7. 

von Baumgarten, R. J., Kass, J., Vogel, H., and Wetzig, J. (1989). "Influence of Proprioceptive Information on Space 
Orientation on the Ground and in Orbital Weightlessness." Advances in Space Research 9: 223–230. 

Watanabe, S., A. Takabayashi, S. Takagi, R. von Baumgarten and J. Wetzig (1989). "Dorsal light response and 
changes of its responses under varying acceleration conditions." Adv Space Res 9(11): 231-40. 

Watt, D. G., K. E. Money, L. M. Tomi and H. Better (1989). "Otolith-spinal reflex testing on Spacelab-1 and D-1." 
Physiologist 32(1 Suppl): S49-52. 

Watt, D. G. D., Money, K. E., Tomi, L. M., and Better, H. (1989). "Otolith-Spinal Reflex Testing on Spacelab-1 and D-
1." Physiologist 32: S49–S52. 

Almon, R. R. and D. C. Dubois (1990). "Fiber-type discrimination in disuse and glucocorticoid-induced atrophy." Med 
Sci Sports Exerc 22(3): 304-11. 

Andre Deshays, C., I. Israel, A. Berthoz, K. E. Popov and M. I. Lipschits (1990). Gaze control and spatial memory in 
weightlessness. In ESA, Fourth European Symposium on Life Sciences Research in Space. 

André-Deshays, C., Israël, I., Berthoz, A., Popov, K., and Lipschitz, M. (1990). Gaze Control and Spatial Memory in 
Weightlessness. 4th European Symposium on Life Sciences Research in Space, Trieste, Italy. 

Arrott, A. P., Young, L. R., and Merfeld, D. P. (1990). "Perception of Linear Acceleration in Weightlessness." Aviation, 
Space, and Environmental Medicine 61: 319–326. 

Arrott, A. P., L. R. Young and D. M. Merfeld (1990). "Perception of linear acceleration in weightlessness." Aviat Space 
Environ Med 61(4): 319-26. 

Baldwin, K. M., R. E. Herrick, E. Ilyina-Kakueva and V. S. Oganov (1990). "Effects of zero gravity on myofibril content 
and isomyosin distribution in rodent skeletal muscle." Faseb J 4(1): 79-83. 

Belichenko, P. V., Machanov, M.A., Fedorov, A.A., et al. (1990). "Effects of Space Flight on Dendrites of the Neurons 
of the Rat's Brain." Physiologist 33(1): S12-S15. 

Berger, M., F. Gerstenbrand, M. Marosi, E. Karamat, A. Muigg, T. Melichar, R. Schauer, I. B. Kozlovskaya, A. 
Sokolov and M. Belaeva (1990). Coordination of eye, head and arm movements in weightlessness. In ESA, 
Fourth European Symposium on Life Sciences Research in Space. 



 

79 

Cherniakov, I. N., A. A. Shishov, O. A. Vorob'ev, V. I. Nekrasov and N. F. Popov (1990). "[Effectiveness of hyperbaric 
oxygenation as a factor of increasing the resistance of the human body to space flight conditions]." Kosm 
Biol Aviakosm Med 24(6): 21-3. 

Cheung, B. S., I. P. Howard and K. E. Money (1990). "Visually-induced tilt during parabolic flights." Exp Brain Res 
81(2): 391-7. 

Clément, G., and Berthoz, A. (1990). "Cross–Coupling between Horizontal and Vertical Eye Movements During 
Optokinetic Nystagmus and Optokinetic Afternystagmus Elicited in Microgravity." Acta Oto-Laryngologica 
(Stockholm) 1109: 179-187. 

Clement, G. and A. Berthoz (1990). "Cross-coupling between horizontal and vertical eye movements during 
optokinetic nystagmus and optokinetic afternystagmus elicited in microgravity." Acta Otolaryngol 109(3-4): 
179-87. 

Cowings, P. S. (1990). Autogenic-Feedback Training: A Treatment for Motion and Space Sickness. Motion and 
Space Sickness. G. H. Crampton. Boca Raton, FL, CRC Press: 353–372. 

Crampton, G. H. (1990). Motion and space sickness. Boca Raton, FL, CRC Press, Inc. 
De Jong, H. A., H. W. Kortschot and W. J. Oosterveld (1990). "Caloric nystagmus decay during parabolic flight." Acta 

Otolaryngol 109(1-2): 1-7. 
Desplanches, D., S. R. Kayar, B. Sempore, R. Flandrois and H. Hoppeler (1990). "Rat soleus muscle ultrastructure 

after hindlimb suspension." J Appl Physiol 69(2): 504-8. 
Desplanches, D., M. H. Mayet, E. I. Ilyina-Kakueva, B. Sempore and R. Flandrois (1990). "Skeletal muscle adaptation 

in rats flown on Cosmos 1667." J Appl Physiol 68(1): 48-52. 
Diamond, S. G., Markham, C. H., and Money, K. E. (1990). "Instability of Ocular Torsion in Zero Gravity:  Possible 

Implications for Space Motion Sickness." Aviation, Space, and Environmental Medicine 61: 899–905. 
Diamond, S. G., C. H. Markham and K. E. Money (1990). "Instability of ocular torsion in zero gravity: possible 

implications for space motion sickness." Aviat Space Environ Med 61(10): 899-905. 
Drummer, C., H. Stromeyer, R. L. Riepl, A. Konig, F. Strollo, R. E. Lang, H. Maass, L. Rocker and R. Gerzer (1990). 

"Hormonal changes after parabolic flight: implications on the development of motion sickness." Aviat Space 
Environ Med 61(9): 821-8. 

Friederici, A. D. and W. J. Levelt (1990). "Spatial reference in weightlessness: perceptual factors and mental 
representations." Percept Psychophys 47(3): 253-66. 

Gallasch, E., N. Burlatschkowa, I. Beljajeva, M. Moser and I. Kenner (1990). Is physiological tremor (microvibration) 
influenced by microgravity. In ESA, Fourth European Symposium on Life Sciences Research in Space. 

Gorgiladze, G. I., and Maveyev, A. D. (1990). The Effect of Weightlessness on Eye Movement Responses. Space 
Biology and Aerospace Medicine:  9th All-Union Conference, Kaluga. 

Grigoriev, A. I., and Yegorov, A. D. (eds) (1990). Preliminary Medical Results of the 180-Day Flight of Prime Crew-6 
on Space Station Mir. 4th Meeting of the US/USSR Joint Working Group on Space Biology and Medicine, 
San Francisco, CA. 

Grigoriev, A. I., V. V. Poliakov, V. V. Bogomolov, A. D. Egorov, I. D. Pestov and I. B. Kozlovskaya (1990). Medical 
results of the fourth prime expedition on the orbital station Mir. In ESA, Fourth European Symposium on Life 
Sciences Research in Space. 

Grossman, G. E., and Leigh, R. J. (1990). "Instability of Gaze During Locomotion in Patients with Deficient Vestibular 
Function." Annals of Neurology 27: 528–532. 

Guezennec, C. Y., E. Gilson and B. Serrurier (1990). "Comparative effects of hindlimb suspension and exercise on 
skeletal muscle myosin isozymes in rats." Eur J Appl Physiol Occup Physiol 60(6): 430-5. 

Gurfinkel, V. S., Lestienne, F., Levick, Yu. S., Popov, K. E., and Lefort, L. (1990). The Reference Systems for Tactile 
Perception and for the Orientation with Respect to Body. 4th European Symposium on Life Sciences 
Research in Space, Trieste, Italy. 

Gurfinkel, V. S., F. Lestienne, Y. S. Levick, K. E. Popov and L. Lefort (1990). The reference systems for tactile 
perception and for the orientation with respect to body. Fourth European Symposium on Life Sciences 
Research in Space. 

Harm, D. L., and Parker, D.E. (1990). Physiology of Motion Sickness Symptoms. Motion and Space Sickness. G. H. 
Crampton. Boca Raton, FL, CRC Press: 153–177. 

Hillman, D. E. and J. W. Wolfe (1990). Neuronal plasticity in relation to long-duration spaceflight. 
Hoffmann, S. J., R. R. Roy, C. E. Blanco and V. R. Edgerton (1990). "Enzyme profiles of single muscle fibers never 

exposed to normal neuromuscular activity." J Appl Physiol 69(3): 1150-8. 
Kamiya, A., J. Ando, M. Shibata and H. Wakayama (1990). "The efficiency of the vascular-tissue system for oxygen 

transport in the skeletal muscles." Microvasc Res 39(2): 169-85. 
Kennedy, R. S., Dunlap, W. P., and Fowlkes, J. E. (1990). Prediction of Motion Sickness Susceptibility. Motion and 

Space Sickness. G. H. Crampton. Boca Raton, FL, CRC Press: 179–215. 
Koch, K. L., Summy-Long, J., Bingaman, S., Sperry, N., and Stern, R. M. (1990). "Vasopressin and Oxytocin 

Responses to Illusory Self-Motion and Nausea in Man." Journal of Clinical Endocrinology and Metabolism 
71: 1269–1275. 

Koch, K. L., Stern, R. M., Vasey, M. W., Seaton, J. F., Demers, L. M., and Harrison, T. S. (1990). "Neuroendocrine 



 

80 

and Gastric Myoelectrical Responses to Illusory Self-Motion in Humans." American Journal of Physiology 
258: E304–E310. 

Kornilova, L. N. and G. Bodo (1990). "[Characteristics of optokinetic, opto-oculomotor and vestibulo-oculomotor 
reactions in weightlessness]." Vestn Otorinolaringol(3): 37-43. 

Kornilova, L. N., G. Bodo, I. K. Tarasov and V. N. Alekseev (1990). "[Pattern of vestibular reactions and sensory 
interactions in weightlessness (data of the experiment "Optokinesis")]." Kosm Biol Aviakosm Med 24(5): 16-
20. 

Kornilova, L. N. and A. M. Goncharenko (1990). "The patterns of spontaneous oculomotor activity during 
weightlessness and readaptation to gravity." Physiologist 33(Feb 1990): S-23-S-28. 

Kornilova, L. N., A. M. Goncharenko, V. Grigorova and A. Manev (1990). "The patterns of spontaneous oculomotor 
activity during weightlessness and readaptation to gravity." Physiologist 33(1 Suppl): S23-8. 

Kornilova, L. N. and I. K. Tarasov (1990). "[State and types of adaptation of the vestibular function after space 
flights]." Vestn Otorinolaringol(6): 22-7. 

Kotovskaia, A. and D. Vassaux (1990). The biological and medical programme of the manned Aragatz mission on the 
Mir Space Station. In ESA, Fourth European Symposium on Life Sciences Research in Space. 

Kozlovskaya, I. B., Babaev, B.M., Barmin, V.A., Beloozerova, I.N., Kornilova, L.N., Sirota, M.G., and Yakushin , S.B. 
(1990). Human and Animal Results on Vestibular Research in Space. 4th European Symposium on Life 
Sciences Research in Space, Trieste, Italy. 

Kozlovskaya, I. B., B. M. Babaev, V. A. Barmin, I. N. Beloozerova, L. N. Kornilova, M. G. Sirota and S. B. Yakushin 
(1990). Human and animal results on vestibular research in space: VERIS. Fourth European Symposium on 
Life Sciences Research in Space. 

Kozlovskaya, I. B., V. A. Barmin, V. I. Stepantsov and N. M. Kharitonov (1990). "Results of studies of motor functions 
in long-term space flights." Physiologist 33(1 Suppl): S1-3. 

Kuznetsov, S. L. and V. V. Stepantsov (1990). "[Responses of human skeletal muscle fibers to a 370-day 
antiorthostatic hypokinesis associated with physical exercise]." Kosm Biol Aviakosm Med 24(5): 34-8. 

Kuznetsov, S. L. and V. L. Talis (1990). "[State of skeletal muscle fibers in rats during physical exercise after anti-
orthostatic tail suspension in modeling the weightlessness]." Kosm Biol Aviakosm Med 24(6): 31-4. 

Lockette, W. and B. Brennaman (1990). "Atrial natriuretic factor increases vascular permeability." Aviat Space 
Environ Med 61(12): 1121-4. 

Matsakis, Y., Berthoz, A., Lipshits, M. I., and Gurfinkel, V. S. (1990). Mental Rotation of Three-Dimensional Shapes in 
Microgravity. 4th European Symposium on Life Sciences Research in Space, Trieste, Italy. 

Matsakis, Y., A. Berthoz, M. I. Lipschits and V. S. Gurfinkel (1990). Mental rotation of three-dimensional shapes in 
microgravity. Fourth European Symposium on Life Sciences Research in Space. 

Michel, R. N. and P. F. Gardiner (1990). "To what extent is hindlimb suspension a model of disuse?" Muscle Nerve 
13(7): 646-53. 

Mikhailov, V. M., L. N. Kornilova, A. F. Zhernavkov, A. D. Voskresenskii, D. Pometov Iu and V. N. Alekseev (1990). 
"[Correlation of orthostatic tolerance and vestibular function in man after long space flights]." Kosm Biol 
Aviakosm Med 24(1): 49-50. 

Mittelstaedt, H. and S. Glasauer (1990). Determinants of spatial orientation in weightlessness. In ESA, Fourth 
European Symposium on Life Sciences Research in Space. 

Moskalenko, Y. Y., A. I. Beketov, V. F. Maksimuk and N. A. Skoromnyy (1990). "Cerebral-vascular effects of motion 
sickness [Abstract Only]." USSR: Life Sciences(JPRS Report: Science and Technology.): 1 (SEE N91-
18583 10-52). 

Mueller, C., G. Wiest and L. Deecke (1990). Vertically moving visual stimuli and vertical vection: A tool against space 
motion sickness. In ESA, Fourth European Symposium on Life Sciences Research in Space. 

Musacchia, X. J., J. M. Steffen, R. D. Fell and M. J. Dombrowski (1990). "Skeletal muscle response to spaceflight, 
whole body suspension, and recovery in rats." J Appl Physiol 69(6): 2248-53. 

Nakagawara, V. B. (1990). The use of contact lenses in the civil airman population. Washington, DC, Federal Aviation 
Administration, Office of Aviation Medicine. 

Neubert, J. W., W. Briegleb, A. Schatz, B. Bromeis, K. Baeumer and P. Junk (1990). Does gravity play a role in the 
morphological development and function of the gravity sensory organ of vertebrates. DLR contribution to the 
D-2 project graviperception and neuronal plasticity, its technical realization and experimental execution. In 
ESA, Fourth European Symposium on Life Sciences Research in Space. 

Ockels, W. J., R. Furrer and E. Messerschmid (1990). "Simulation of space adaptation syndrome on Earth." Exp 
Brain Res 79(3): 661-3. 

Oman, C. M., Lichtenberg, B. K., and Money, K. E. (1990). Space Motion Sickness Monitoring Experiment: Spacelab-
1. Motion and Space Sickness. G. H. Crampton. Boca Raton, CRC Press: 217–246. 

Oman, C. M. (1990). Analysis of ocular torsion data from Space Labs D-1 and SL-1 [Final Report]. Cambridge, MA, 
Massachusetts Inst. of Tech., Man Vehicle Lab.: 14 pages. 

Oman, C. M., B. K. Lichtenberg, R. L. Fiser and D. S. Vordermark (1990). MIT-NASA/KSC space life science 
experiments - A telescience testbed. Annual Rocky Mountain Guidance and Control Conference, Keystone, 
CO. 



 

81 

Oman, C. M., B. K. Lichtenberg and K. E. Money (1990). "Space motion sickness monitoring experiment - Spacelab 
1." In: Motion and space sickness 55929: 217-246. 

Paloski, W. H., Harm, D. L., Reschke, M. F., Doxey, D. D., Skinner, N. C., Michaud, L.J., Parker, D. E. (1990). 
Postural Changes Following Sensory Reinterpretation as an Analog to Spaceflight. 4th European 
Symposium on Life Sciences Research in Space,, Trieste, Italy. 

Paloski, W. H., D. L. Harm, M. F. Reschke, D. D. Doxey, N. C. Skinner, L. J. Michaud and D. E. Parker (1990). 
Postural changes following sensory reinterpretation as an analog to spaceflight. Fourth European 
Symposium on Life Sciences Research in Space. 

Parker, D. E., and Parker, K. L. (1990). Adaptation to the Simulated Stimulus Rearrangement of Weightlessness. 
Motion and Space Sickness. G. H. Crampton. Boca Raton, FL, CRC Press: 247–262. 

Pingree, B. J. (1990). "Space motion sickness." J R Nav Med Serv 76(1): 25-32. 
Pozdniakov, O. M., L. L. Babakova, M. S. Demorzhi and E. I. Il'ina-Kakueva (1990). "[Changes in the ultrastructure of 

striated muscles and neuromuscular synapses of rats under the effects of a 13-day space flight]." Kosm Biol 
Aviakosm Med 24(5): 38-42. 

Reschke, M. F. (1990). Statistical Prediction of Space Motion Sickness. Motion and Space Sickness. G. H. Crampton. 
Boca Raton, CRC Press: 263–316. 

Riley, D. A., G. R. Slocum, J. L. Bain, F. R. Sedlak, T. E. Sowa and J. W. Mellender (1990). "Rat hindlimb unloading: 
soleus histochemistry, ultrastructure, and electromyography." J Appl Physiol 69(1): 58-66. 

Roll, J. P., Popov, K. E., Gurfinkel, V. S., Lipshits, M. I., André-Deshays, C., Gilhodes, J. C., and Quoniam, C. (1990). 
Body Proprioceptive References in Weightlessness as Studied by Muscle-Tendon Vibration. 4th European 
Symposium on Life Sciences Research in Space, Trieste, Italy. 

Roll, J. P., K. E. Popov, V. S. Gurfinkel, M. I. Lipschits, C. Andre-Deshays, J. C. Gilhodes and C. Quoniam (1990). 
Body proprioceptive references in weightlessness as studied by muscle tendon vibration. Fourth European 
Symposium on Life Sciences Research in Space. 

Shashkov, V. S. (1990). "[The pharmacological regulation of physiological functions in space medicine]." Farmakol 
Toksikol 53(1): 5-10. 

Spooner, B. S., D. E. Claassen and J. A. Guikema (1990). "Performance of a blood chemistry analyzer during 
parabolic flight." Space Technol 10(3): 135-8. 

Stahle, J. (1990). "Controversies on the caloric response. From Barany's theory to studies in microgravity." Acta 
Otolaryngol 109(3-4): 162-7. 

Stephenson, M. R., B. L. Billings and G. A. Jutila (1990). "Voyager flight crew hearing threshold levels resulting from 
5- and 9-day continuous in-flight noise exposure." J Acoust Soc Am 87(2): 901-4. 

Stott, J. R. R. and A. J. Benson (1990). Vestibular tests on UK astronaut candidates for an Anglo/Russian space flight 
(Juno Mission). In ESA, Fourth European Symposium on Life Sciences Research in Space. 

Stump, C. S., J. M. Overton and C. M. Tipton (1990). "Influence of single hindlimb support during simulated 
weightlessness in the rat." Journal  Applied  Physiol 68(2): 627-34. 

Tafforin, C. (1990). "Relationships between orientation, movement and posture in weightlessness: preliminary 
ethological observations." Acta Astronaut 21(4): 271-80. 

Takahashi, M. (1990). "Head Stability and Gaze During Vertical Whole–Body Oscillations." Annals of Otology, 
Rhinology and Laryngology 99: 883–888. 

Thomason, D. B. and F. W. Booth (1990). "Atrophy of the soleus muscle by hindlimb unweighting." J Appl Physiol 
68(1): 1-12. 

Tischler, M. E., S. Rosenberg, S. Satarug, E. J. Henriksen, C. R. Kirby, M. Tome and P. Chase (1990). "Different 
mechanisms of increased proteolysis in atrophy induced by denervation or unweighting of rat soleus 
muscle." Metabolism 39(7): 756-63. 

Tittmar, H. G. (1990). "Biological and cognitive determination of the gravitational reference frame." Acta Astronaut 
21(4): 267-9. 

Vorobyev, O. A., V. V. Zaritskaya and Y. V. Krylov (1990). "Relationship between vertical optokinetic nystagmus and 
susceptibility to motion sickness [Abstract Only]." USSR: Life Sciences(JPRS Report: Science and 
Technology): 2 (SEE N91-18583 10-52). 

Wetzig, J., M. Reiser, E. Martin, N. Bregenzer and R. J. von Baumgarten (1990). "Unilateral centrifugation of the 
otoliths as a new method to determine bilateral asymmetries of the otolith apparatus in man." Acta Astronaut 
21(6-7): 519-25. 

Wood, C. D. (1990). Pharmacological Countermeasures Against Motion Sickness. Motion and Space Sickness. G. H. 
Crampton. Boca Raton, FL, CRC Press: 343–351. 

Wood, C. D., J. J. Stewart, M. J. Wood, J. E. Manno, B. R. Manno and M. E. Mims (1990). "Therapeutic effects of 
antimotion sickness medications on the secondary symptoms of motion sickness." Aviat Space Environ Med 
61(2): 157-61. 

Young, L. R., and Shelhamer, M. (1990). "Microgravity Enhances the Relative Contribution of Visually-Induced Motion 
Sensation." Aviation, Space, and Environmental Medicine 61: 525–530. 

Young, L. R. and M. Shelhamer (1990). "Microgravity enhances the relative contribution of visually-induced motion 
sensation." Aviat Space Environ Med 61(6): 525-30. 



 

82 

Aizikov, G. S., Kreidich, Yu. V., and Grigoryan, R. A. (1991). "Sensory Interaction and Methods of Non-Medicinal 
Prophylaxis of Space Motion Sickness." Physiologist 34: S220–S223. 

Aizikov, G. S., I. V. Kreidich and R. A. Grigorian (1991). "Sensory interaction and methods of non-medicinal 
prophylaxis of space motion sickness." Physiologist 34(1): S-220-S-223. 

Aizikov, G. S., V. Kreidich Yu and R. A. Grigoryan (1991). "Sensory interaction and methods of non-medicinal 
prophylaxis of space motion sickness." Physiologist 34(1 Suppl): S220-3. 

Antonutto, G., C. Capelli and P. E. Di Prampero (1991). "Pedalling in space as a countermeasure to microgravity 
deconditioning." Microgravity Q 1(2): 93-101. 

Anzil, A. P., G. Sancesario, R. Massa and G. Bernardi (1991). "Myofibrillar disruption in the rabbit soleus muscle after 
one-week hindlimb suspension." Muscle Nerve 14(4): 358-69. 

Arrott, A. P., L. R. Young and D. M. Merfeld (1991). "Perception of linear acceleration in weightlessness." Physiologist 
34(1 Suppl): S40-3. 

Asmussen, G. and T. Soukup (1991). "Arrest of developmental conversion of type II to type I fibres after suspension 
hypokinesia." Histochem J 23(7): 312-22. 

Bagian, J. P. (1991). "First intramuscular administration in the U.S. Space Program." J Clin Pharmacol 31(10): 920. 
Bagian, J. P. and P. Hackett (1991). "Cerebral blood flow: comparison of ground-based and spaceflight data and 

correlation with space adaptation syndrome." J Clin Pharmacol 31(10): 1036-40. 
Berg, H. E., G. A. Dudley, T. Haggmark, H. Ohlsen and P. A. Tesch (1991). "Effects of lower limb unloading on 

skeletal muscle mass and function in humans." J Appl Physiol 70(4): 1882-5. 
Charles, J. B. and M. W. Bungo (1991). "Cardiovascular physiology in space flight." Exp Gerontol 26(2-3): 163-8. 
Cheung, B. S., I. P. Howard and K. E. Money (1991). "Visually-induced sickness in normal and bilaterally labyrinthine-

defective subjects." Aviat Space Environ Med 62(6): 527-31. 
Clarke, A. H., W. Teiwes and H. Scherer (1991). "A compact equipment package for vestibular experiments during 

spaceflight." Acta Astronaut 23: 307-9. 
Desplanches, D., M. H. Mayet, E. I. Ilyina-Kakueva, J. Frutoso and R. Flandrois (1991). "Structural and metabolic 

properties of rat muscle exposed to weightlessness aboard Cosmos 1887." Eur J Appl Physiol Occup 
Physiol 63(3-4): 288-92. 

Diamond, S. G., and Markham, C. H. (1991). "Prediction of Space Motion Sickness Susceptibility by Disconjugate 
Eye Torsion in Parabolic Flight." Aviation, Space, and Environmental Medicine 62: 201–205. 

Diamond, S. G. and C. H. Markham (1991). "Prediction of space motion sickness susceptibility by disconjugate eye 
torsion in parabolic flight." Aviat Space Environ Med 62(3): 201-5. 

Diamond, S. G. and C. H. Markham (1991). "Otolith function in hypo- and hypergravity: relation to space motion 
sickness." Acta Otolaryngol Suppl 481: 19-22. 

DiZio, P. and J. R. Lackner (1991). "Motion sickness susceptibility in parabolic flight and velocity storage activity." 
Aviat Space Environ Med 62(4): 300-7. 

Dubois, K. (1991). "Analogy between training for dancers and problems of adjustment to microgravity: an evaluation 
of the subjective vertical in dancers." Acta Astronaut 25(8-9): 605-13. 

Edgerton, V. R. and R. R. Roy (1991). "Regulation of skeletal muscle fiber size, shape and function." J Biomech 24 
Suppl 1: 123-33. 

Fauquet, R. and J. Okushi (1991). Architectural studies relating to human body motion morphology in microgravity. 
4th European Symposium on Space Environmental Control Systems. 

Fedulova, G. A., V. V. Zaritskii and S. I. Sytnik (1991). "[Characteristics of the hemostatic potential of humans during 
vestibular stimulation]." Kosm Biol Aviakosm Med 25(3): 60-1. 

Fowler, J. F., Jr. (1991). "Physiological changes during spaceflight." Cutis 48(4): 291-5. 
Genin, A. M., V. G. Goff, I. B. Kozlovskaya, G. G. Lezhava, E. I. Matsnev and V. M. Okudzhava (1991). "Simulation of 

the effect of microgravity on the human body by its prolonged rotation about the horizontal located long 
axis." Physiologist 34(1 Suppl): S226-7. 

Gorgiladze, G. I. and A. D. Matveev (1991). "[The effect of weightlessness on vestibular function]." Kosm Biol 
Aviakosm Med 25(1): 17-21. 

Grigor'ev, A. I., S. A. Bugrov, V. V. Bogomolov, A. D. Egorov, V. V. Poliakov, I. K. Tarasov and E. B. Shul'zhenko 
(1991). Major medical results of extended flights on space station Mir in 1986-1990. IAF, International 
Astronautical Congress, 42nd, Montreal, Canada. 

Grigor'ev, A. I. and A. D. Egorov (1991). The effects of prolonged spaceflights on the human body. Advances in 
space biology and medicine, JAI Press, Inc. 

Grigoriev, A. I., Bugrov, S. A., Bogomolov, V. V., Yegorov, A. D., Kozlovskaya, I. B., Pestov, I. D., Polyakov, V. V., 
and Tarasov , I. K. (1991). "Medical Results of the Mir Year–Long Mission." Physiologist 34: S44-S48. 

Grigoriev, A. I., S. A. Bugrov, V. V. Bogomolov, A. D. Egorov, I. B. Kozlovskaya, I. D. Pestov, V. V. Polyakov and I. K. 
Tarasov (1991). "Preliminary medical results of the Mir year-long mission." Acta Astronaut 23: 1-8. 

Grigoriev, A. I., S. A. Bugrov, V. V. Bogomolov, A. D. Egorov, I. B. Kozlovskaya, I. D. Pestov, V. V. Polyakov and I. K. 
Tarasov (1991). "Medical results of the Mir year-long mission." Physiologist 34(1 Suppl): S44-8. 

Grigoriev, A. I. and A. D. Egorov (1991). "The effects of prolonged spaceflights on the human body." Adv Space Biol 
Med 1: 1-35. 



 

83 

Harm, D. L., Bloomberg, J. J., Reschke, M. F., Skinner, N. C., Liao, C. A., Michaud, L.J., and Parker, D. E. (1991). 
Adaptive Modification of Gaze Control Following Tilt Reinterpretation. Aerospace Medical Association 
Annual Meeting, Aviation, Space, and Environmental Medicine. 

Hofstetter-Degen, K., J. Wetzig, J. Kass and M. Reiser (1991). "Subjective luminous line perception under changing 
g-load and body-positions in parabolic flight." Microgravity Sci Technol 4(1): 45-7. 

Iljin, E. A., V. I. Korolkov, I. B. Kozlovskaya, V. I. Lobachik and A. N. Truzhennikov (1991). "The monkey in space 
flight." Physiologist 34(1 Suppl): S49-51. 

Jones, T. A., J. Vellinger, P. Y. Hester and C. Fermin (1991). "Weightlessness and the ontogeny of vestibular 
function: evidence for persistent vestibular threshold shifts in chicks incubated in space." Physiologist 34(1 
Suppl): S143-4. 

Kandarian, S. C., R. C. Boushel and L. M. Schulte (1991). "Elevated interstitial fluid volume in rat soleus muscles by 
hindlimb unweighting." J Appl Physiol 71(3): 910-4. 

Kohl, R. L. (1991). "Is there a role for nonsedating antihistamines in motion sickness? Fallout from space research 
may soon benefit your patients." J Respir Dis 12(4 Suppl): S17-21. 

Kohl, R. L., D. S. Calkins and R. E. Robinson (1991). "Control of nausea and autonomic dysfunction with terfenadine, 
a peripherally acting antihistamine." Aviat Space Environ Med 62(5): 392-6. 

Kohl, R. L. and S. MacDonald (1991). "New pharmacologic approaches to the prevention of space/motion sickness." 
J Clin Pharmacol 31(10): 934-46. 

Kohn, S. R. (1991). "A brief history of trying: man, NASA, and medicine." Cutis 48(4): 309-14. 
Kondrachuk, A. V., S. P. Sirenko and A. A. Shipov (1991). "[The structure and function of the semicircular canals]." 

Kosm Biol Aviakosm Med 25(1): 4-11. 
Kornilova, L. N., Goncharenko, A. M., Bodó, G., Elkán, K., Grigorova, V., and Manev, A. (1991). "Pathogenesis of 

Sensory Disorders in Microgravity." Physiologist 34: S36–S39. 
Kornilova, L. N., Goncharenko, A.M., Korsynskiy, S.B., et al. (1991). "Vestibular Function and Interanalyzer 

Interaction After Space Flights." Kosmicheskaya Biologiya i Aviakosmicheskaya Meditsina(1). 
Kornilova, L. N., Klushnikova, O.N., Korsunskiy, S.B., et al. (1991). "Examination of Vestibular-Oculomotor Interaction 

Under Immersion." Physiologist 34(1): 218-220. 
Kornilova, L. N. and G. Bodo (1991). "Features of optokinetic, optooculomotor and vestibulooculomotor responses in 

weightlessness." In its JPRS Report: Science and Technology. USSR: Life Sciences p: 1-5. 
Kornilova, L. N., G. Bodo, I. K. Tarasov and V. N. Alekseyev (1991). "Vestibular reactions and intersensory 

interactions in weightlessness: Results of Optokinez experiment [Abstract Only]." In its JPRS Report: 
Science and Technology. USSR: Life Sciences 1: 18-52. 

Kornilova, L. N., A. M. Goncharenko, G. Bodo, K. Elkan, V. Grigorova and A. Manev (1991). "Pathogenesis of 
sensory disorders in microgravity." Physiologist 34(1 Suppl): S36-9. 

Kornilova, L. N., A. M. Goncharenko, S. B. Korsunskii, I. K. Tarasov and V. N. Alekseev (1991). "[Vestibular function 
and interanalyzer interaction following space flight]." Kosm Biol Aviakosm Med 25(1): 12-7. 

Kornilova, L. N., A. M. Goncharenko, V. V. Polyakov, V. Grigorova and A. Manev (1991). "Modifications of 
spontaneous oculomotor activity in microgravitational conditions." Acta Astronaut 23: 79-84. 

Kornilova, L. N. and I. K. Tarasov (1991). "State and forms of adaptation of vestibular function after space flights 
[Abstract Only]." USSR: Life Sciences(JPRS Report: Science and Technology.): 4 (SEE N91-26696 18-52). 

Kotovskaya, A. R. and L. F. Vil'-Vill'yams (1991). "+Gx-tolerance in the final stage of space flights of various 
durations." Acta Astronaut 23: 157-61. 

Krasnov, I. B. (1991). The Utriculus and Nodulus of Rats Exposed to Weightlessness. International Symposium on 
Cosmos Biosatellites, Moscow, Institute of Biomedical Problems. 

Kvetnansky, R., V. B. Noskov, P. Blazicek, C. Gharib, I. A. Popova, G. Gauquelin, L. Macho, A. Guell and A. I. 
Grigoriev (1991). "Activity of the sympathoadrenal system in cosmonauts during 25-day space flight on 
station Mir." Acta Astronaut 23: 109-16. 

Lackner, J. R. and P. DiZio (1991). "Space adaptation syndrome: multiple etiological factors and individual 
differences." J Wash Acad Sci 81(2): 89-100. 

Lackner, J. R. and P. DiZio (1991). "Decreased susceptibility to motion sickness during exposure to visual inversion 
in microgravity." Aviat Space Environ Med 62(3): 206-11. 

Lackner, J. R., A. Graybiel and P. A. DiZio (1991). "Altered sensorimotor control of the body as an etiological factor in 
space motion sickness." Aviat Space Environ Med 62(8): 765-71. 

Leigh, R. J., and Zee, D. S. (1991). The Neurology of Eye Movements. Philadelphia, F. A. Davis. 
Lychakov, D. V. (1991). "Functional and adaptive changes in the vestibular apparatus in space flight." Physiologist 

34(1 Suppl): S204-5. 
Lychakov, D. V., A. N. Pashchinin, A. Byadzhiyeva Mikhaylova and I. Khristov (1991). "Structural changes in 

vestibular receptors in rats after flight aboard Cosmos-1667 biosatellite [Abstract Only]." In its JPRS Report: 
Science and Technology. USSR: Life Sciences 1(See N91-27726 19-51): 19-51. 

Marshall, E. (1991). "Space may be bad for your health." Science 253(5027): 1491. 
Massimino, M. J. (1991). "Using bisensory feedback displays for space teleoperation." Acta Astronaut 24: 391-7. 
McCain, H. G., J. F. Andary, D. R. Hewitt and D. C. Haley (1991). "The Space Station Freedom Flight Telerobotic 



 

84 

Servicer: the design and evolution of a dexterous space robot." Acta Astronaut 24: 45-54. 
Molvaer, O. I. (1991). "Vestibular problems in diving and in space." Scand Audiol Suppl 34: 163-70. 
Money, K. E. (1991). "Alterations of proprioceptive function in the weightless environment." Journal of Clinical 

Pharmacology 31(10): 1007-1009. 
Moskalenko Yu, E., A. I. Beketov, G. B. Weinstein, V. F. Maximuk, N. A. Skoromny, K. K. Vasiljev and M. V. Vorobjev 

(1991). "The involvement of cerebrovascular reactivity in pathogenesis of space motion sickness." Acta 
Astronaut 23: 97-103. 

Oosterveld, W. J., H. A. de Jong and H. W. Kortschot (1991). "The caloric vestibular nystagmus during short lasting 
microgravity." Acta Astronaut 23: 69-77. 

Parker, D. E. (1991). "Human vestibular function and weightlessness." J Clin Pharmacol 31(10): 904-10. 
Pozzo, T., Berthoz, A., Lefort, L., and Vitte, E. (1991). "Head Stabilization During Various Locomotor Tasks in 

Humans: II. Patients with Bilateral Peripheral-Vestibular Deficits." Experimental Brain Research 85: 208–
217. 

Putcha, L. and N. M. Cintron (1991). "Pharmacokinetic consequences of spaceflight." Ann N Y Acad Sci 618: 615-8. 
Randall, T. (1991). "Space motion sickness, hearing loss, and bifocals meet their match in vestibular system's 

plasticity." Jama 266(10): 1335-6. 
Reschke, M. F., Harm, D. L., Parker, D. E., Paloski, W. H. (1991). DSO 459: Otolith Tilt-Translation Reinterpretation," 

Results of Life Sciences DSOs Conducted Aboard the Space Shuttle, 1988-1990. Houston, TX, NASA: 33–
50. 

Ross, M. D. (1991). Experiment 238: A Study of the Effects of Space Travel on Mammalian Gravity Receptors (NP 
120). Houston, TX, NASA Johnson Space Center. 

Ross, M. D., L. Cutler, P. Vaziri, G. Meyer and T. Lam (1991). "Macular bioaccelerometers on Earth and in space." 
Spacelab life sciences: 261-271. 

Saito, A., M. Takahashi, Y. Okada, I. Takeuchi, Y. Takei, K. Uyama, I. Tomizawa and J. Kanzaki (1991). "[The motion 
sickness under reversing goggles (1st report)]." Nippon Jibiinkoka Gakkai Kaiho 94(2): 198-202. 

Santy, P. A., and Bungo, M. W. (1991). "Pharmacologic Considerations for Shuttle Astronauts." Journal of Clinical 
Pharmacology 31: 931-933. 

Santy, P. A. and M. W. Bungo (1991). "Pharmacologic considerations for Shuttle astronauts." J Clin Pharmacol 
31(10): 931-3. 

Schuiling, R. L. and S. Young (1991). "Life sciences get important new data from Spacelab mission. II." Spaceflight 
33: 380-383. 

Skiba, I. A., V. K. Tkachenko and I. A. Plyasova-Bakunina (1991). Visual accommodation in cosmonauts [Abstract 
Only]: 14-16. 

Stewart, D. (1991). "The floating world at zero G." Air and Space 6: 38-44. 
Sulzman, F. M. and J. W. Wolfe (1991). "Neurosciences research in space: future directions." Acta Astronaut 23: 

289-93. 
Taguchi, S., H. Morii and A. Ishihara (1991). "Effects of body suspension on soleus muscle fibres and spinal 

motoneurones in the rat." Comp Biochem Physiol A 100(4): 801-3. 
Takahashi, H., M. Wada and S. Katsuta (1991). "Expressions of myosin heavy chain IId isoform in rat soleus muscle 

during hindlimb suspension." Acta Physiol Scand 143(1): 131-2. 
Takahashi, M., Y. Okada, A. Saito, Y. Takei, I. Takeuti, I. Tomizawa, K. Uyama and J. Kanzaki (1991). "[Control of 

gaze and locomotion by spatial orientation]." Nippon Jibiinkoka Gakkai Kaiho 94(2): 161-9. 
Thornton, W. and H. Whitmore (1991). Locomotor exercise in weightlessness. 
Thornton, W. E. and J. J. Uri (1991). "Oculomotor function during space flight and susceptibility to space motion 

sickness." Acta Astronaut 23: 53-61. 
von Baumgarten, R. (1991). "The vestibular-experiment in the Juno mission." Physiologist 34(1 Suppl): S216-7. 
Von Baumgarten, R. (1991). "The vestibular experiment in the Juno mission." Physiologist, Supplement 34(1): S216-

S217. 
Watanabe, S., A. Takabayashi, M. Tanaka and D. Yanagihara (1991). Neurovestibular physiology in fish. Advances 

in space biology and medicine, JAI Press, Inc. 
Wetzig, J., K. Hofstetter-Degen, J. R. Kass and M. Reiser (1991). "Parabolic flight as a tool to measure ocular 

counterrotation in a reduced force environment." Microgravity Sci Technol 4(1): 39-44. 
Wetzig, J., M. Reiser and R. J. von Baumgarten (1991). "Transition from self tilt to object tilt during maintained lateral 

tilt in parabolic flight." Acta Astronaut 23: 63-7. 
Yang, T. D. and J. S. Pei (1991). "Motion sickness severity under interaction of vection and head movements." Aviat 

Space Environ Med 62(2): 141-4. 
Young, L. R. (1991). Gravitational effects on brain and behavior. Cambridge, MA, Massachusetts Inst. of Tech., Dept. 

of Aeronautics and Astronautics: 345-353. 
(1992). Life Sciences Flight Experiments Program. SPACELAB-4 science summaries of tentatively selected 

experiments. Washington, DC, NASA: 133 pages. 
Aboudrar, S., D. Desplanches, F. Graber-von Bergen, R. Favier, I. Okyayuz-Baklouti and H. Hoppeler (1992). "Effects 

of torbafylline on muscle atrophy: prevention and recovery." Canadian Journal Physiological Pharmacology 



 

85 

70(6): 814-20. 
Aizikov, G. S., A. S. Markin and A. A. Shipov (1992). "[The righting reaction in the free fall of rats after a flight on the 

Kosmos-936 biosatellite]." Aviakosm Ekolog Med 26(1): 62-4. 
Aizikov, G. S., A. S. Markin and A. A. Shipov (1992). "A free-fall flip-over response in rats after the flight onboard the 

Cosmos-936 biosatellite." Aviakosmicheskaia i Ekologicheskaia Meditsina 26(1): 62-64. 
Antonutto, G., D. Linnarsson, C. J. Sundberg and P. E. di Prampero (1992). "Artificial gravity in Space: vestibular 

tolerance assessed by human centrifuge spinning on Earth." Acta Astronaut 27: 71-3. 
Atkov, O. (1992). "Some medical aspects of an 8-month's space flight." Adv Space Res 12(1): 343-5. 
Bachl, N., R. Baron, I. Kozlovskaya, K. H. Tschan, M. Mossaheb, W. Bumba, I. Kharitonov, R. Albrecht and F. 

Hildebrand (1992). "Development and implementation of the MotoMir experiment on the Mir Space Station." 
In ESA, Environment Observation and Climate Modelling Through International Space Projects. Columbus 
Eight(See N93-24336 08-12): 147-151. 

Banks, R. D., D. A. Salisbury and P. J. Ceresia (1992). "The Canadian Forces Airsickness Rehabilitation Program, 
1981-1991." Aviat Space Environ Med 63(12): 1098-101. 

Barta, D. J., T. W. Tibbitts, R. J. Bula and R. C. Morrow (1992). "Evaluation of light emitting diode characteristics for a 
space-based plant irradiation source." Adv Space Res 12(5): 141-9. 

Belichenko, P. V. and T. A. Leontovich (1992). "[The giant multipolar neurons of the reticular formation in the rat brain 
stem after a 14-day space flight]." Aviakosm Ekolog Med 26(5-6): 24-7. 

Belichenko, P. V. a. L., T.A. (1992). "The Giant Multipolar Neurons of the Reticular Formation of the Rat Brainstem 
After a 14-Day Space Flight." Aviakosmicheskaya i Ekologicheskaya Meditsina 5-6: 24-27. 

Bell, G. J., T. P. Martin, E. I. Ilyina-Kakueva, V. S. Oganov and V. R. Edgerton (1992). "Altered distribution of 
mitochondria in rat soleus muscle fibers after spaceflight." J Appl Physiol 73(2): 493-7. 

Benke, T., Koserenko, O., and Gerstenbrand, F. (1992). Cogimir - How to Measure Cognitive Functions in Space. 
Health from Space Research. Austrian Accomplishments. A. S. f. A. Medicine. New York, Springer-Verlag, 
Wien: 55–63. 

Benke, T., O. Koserenko, F. Gerstenbrand and N. Watson (1992). "CogiMir: A study of cognitive functions in 
microgravity." In ESA, Environment Observation and Climate Modelling Through International Space 
Projects. Columbus Eight: 153-155. 

Berger, M., Ferstenbrand, F., Kozlovskaya, I. B., Burlatchkova, N., Muigg, A., Sokolov, A., Babaev, B., Grill, I., 
Borisov, M., DeCol, C., Holzmüller, G., Hochmair, E., and Steinwender, G. (1992). Eye, Head and Arm 
Coordination and Spinal Reflexes in Weightlessness: Monimir Experiment," Health from Space Research. 
Austrian Accomplishments. A. S. f. A. Medicine. New York, Springer-Verlag, Wien: 119–135. 

Berger, M., F. Gerstenbrand, N. Burlatschkova, A. Muigg, L. Grill, G. Holzmueller, I. B. Kozlovskaya, M. Borisov, B. 
Babaev, A. Sokolov and et al. (1992). "Eye-head-arm coordination and spinal reflexes in weightlessness." In 
ESA, Environment Observation and Climate Modelling Through International Space Projects. Columbus 
Eight(See N93-24336 08-12): 139-145. 

Blok, R. J. (1992). "Simulator sickness in the U.S. Army UH-60A Blackhawk flight simulator." Mil Med 157(3): 109-11. 
Bloomberg, J. J., Huebner, W. P., Reschke, M. F., and Peters, B. T. (1992). "The Effects of Spaceflight on Eye-Head 

Coordination During Locomotion." Society for Neuroscience Abstracts 18(2): 1049. 
Bloomberg, J. J., M. F. Reschke, W. P. Huebner and B. T. Peters (1992). "The effects of target distance on eye and 

head movement during locomotion." Ann N Y Acad Sci 656: 699-707. 
Bock, O. (1992). "The characteristics of arm movements executed in unusual force environments." Adv Space Res 

12(1): 237-41. 
Bodine-Fowler, S. C., R. R. Roy, W. Rudolph, N. Haque, I. B. Kozlovskaya and V. R. Edgerton (1992). "Spaceflight 

and growth effects on muscle fibers in the rhesus monkey." J Appl Physiol 73(2 Suppl): 82S-89S. 
Booth, F. W. and C. R. Kirby (1992). "Changes in skeletal muscle gene expression consequent to altered weight 

bearing." Am J Physiol 262(3 Pt 2): R329-32. 
Chi, M. M., R. Choksi, P. Nemeth, I. Krasnov, E. Ilyina-Kakueva, J. K. Manchester and O. H. Lowry (1992). "Effects of 

microgravity and tail suspension on enzymes of individual soleus and tibialis anterior fibers." J Appl Physiol 
73(2 Suppl): 66S-73S. 

Clément, G., Wood, S. J., and Reschke, M. F. (1992). "Effects of Microgravity on the Interaction of Vestibular and 
Optokinetic Nystagmus in the Vertical Plane." Aviation, Space, and Environmental Medicine, 63: 778–784. 

Clément, G., Reschke, M. F., Verrett, C. M., and Wood, S. J. (1992). "Effects of Gravitoinertial Force Variations on 
Optokinetic Nystagmus and on Perception of Visual Stimulus Orientation." Aviation, Space, and 
Environmental Medicine 63: 771–777. 

Clement, G., S. J. Wood and M. F. Reschke (1992). "Effects of microgravity on the interaction of vestibular and 
optokinetic nystagmus in the vertical plane." Aviat Space Environ Med 63(9): 778-84. 

Cohen, B., Kozlovskaya, I., Raphan, T., Sirota, M. G., Yakushin, S. B., and Beloozerova, I. N. (1992). "Vestibulo-
Ocular Reflex of Rhesus Monkey After Space Flight." Journal of Applied Physiology 73(2): 121S–131S. 

Cohen, B., I. Kozlovskaya, T. Raphan, D. Solomon, D. Helwig, N. Cohen, M. Sirota and S. Yakushin (1992). 
"Vestibuloocular reflex of rhesus monkeys after spaceflight." J Appl Physiol 73(2 Suppl): 121S-131S. 

Correia, M. J., Perachio, A. A., Dickman, J. D., Kozlovskaya, I. B., Sirota, M. G., Yakushin, S. B., and Beloozerova, I. 



 

86 

N. (1992). "Changes in Monkey Horizontal Semicircular-Afferent Responses following Space Flight." Journal 
of Applied Physiology 73: 112S-120S. 

Correia, M. J., A. A. Perachio, J. D. Dickman, I. B. Kozlovskaya, M. G. Sirota, S. B. Yakushin and I. N. Beloozerova 
(1992). "Changes in monkey horizontal semicircular canal afferent responses after spaceflight." J Appl 
Physiol 73(2 Suppl): 112S-120S. 

D'Aunno, D. S., R. R. Robinson, G. S. Smith, D. B. Thomason and F. W. Booth (1992). "Intermittent acceleration as a 
countermeasure to soleus muscle atrophy." Journal Applied Physiology 72(2): 428-33. 

Davis, J. R., R. T. Jennings and B. G. Beck (1992). "Comparison of treatment strategies for Space Motion Sickness." 
Microgravity Q 2(3): 173-7. 

Diamond, S. G. and C. H. Markham (1992). "Ocular torsion as a test of the asymmetry hypothesis of space motion 
sickness." Acta Astronaut 27: 11-7. 

Diamond, S. G. and C. H. Markham (1992). "Validating the hypothesis of otolith asymmetry as a cause of space 
motion sickness." Ann N Y Acad Sci 656: 725-31. 

DiZio, P., and Lackner, J. R. (1992). "Influence of Gravitoinertial Force Level on Vestibular and Visual-Velocity 
Storage in Yaw and Pitch." Vision Research 32: 123–145. 

Duarte, J. A., J. M. Soares and H. J. Appell (1992). "Nifedipine diminishes exercise-induced muscle damage in 
mouse." Int J Sports Med 13(3): 274-7. 

Efimov, V. I. (1992). "[The methodology for clinical trials of radiation-protective agents intended for the conditions of 
manned space flights]." Aviakosm Ekolog Med 26(3): 35-7. 

Gallasch, E., Moser, M., Kenner, T., Kozlovskaya, I., Konev, A., and Borisov, M. (1992). Experiment Mikrovib - 
Investigation of Tremors in Microgravity. Health from Space Research:  Austrian Accomplishments. A. S. f. 
A. Medicine. Wien, NY, Springer-Verlag: 85–105. 

Gardiner, P. F., M. Favron and P. Corriveau (1992). "Histochemical and contractile responses of rat medial 
gastrocnemius to 2 weeks of complete disuse." Can J Physiol Pharmacol 70(8): 1075-81. 

Gazenko, O. G. and A. I. Grigor'ev (1992). Main results of space biomedical programs in Russia: 16. 
Grigoriev, A. I. (1992). "Summing-up cosmonaut participation in long-term space flights." Adv Space Res 12(1): 323-

8. 
Grigoriev, A. I. (1992). "Health in space--and on Earth." World Health Forum 13(2-3): 144-50. 
Grigoriev, A. I. and A. D. Egorov (1992). "General mechanisms of the effect of weightlessness on the human body." 

Adv Space Biol Med 2: 1-42. 
Grigoriev, A. I. and A. D. Egorov (1992). "Physiological aspects of adaptation of main human body systems during 

and after spaceflights." Adv Space Biol Med 2: 43-82. 
Hather, B. M., G. R. Adams, P. A. Tesch and G. A. Dudley (1992). "Skeletal muscle responses to lower limb 

suspension in humans." J Appl Physiol 72(4): 1493-8. 
Hoffmann, H. U., G. Ruyters and O. Joop (1992). "Mir 1992: Scientific program and payload." In ESA, Environment 

Observation and Climate Modelling Through International Space Projects. Columbus Eight: 83-85. 
Hu, S., Stern, R. M., and Koch, K. L. (1992). "Electrical Acustimulation Relieves Vection-Induced Motion Sickness." 

Gastroenterology 102: 1854–1858. 
Igarashi, M. and C. M. Henley, III (1992). Comparison of space adaptation and vestibular compensation. International 

Symposium on Space Medicine, 3rd, Nagoya, Japan. 
Izumi-Kurotani, A., M. Yamashita, Y. Kawasaki, T. Kurotani, Y. Mogami, A. Oketa, A. Shiraishi, K. Ueda, R. J. 

Wassersug and e. al. (1992). "Behavior of Japanese tree frogs under microgravity on MIR and in parabolic 
flight." Advances in Space Research 14(8): 419-422. 

Jiang, B., Y. Ohira, R. R. Roy, Q. Nguyen, E. I. Ilyina-Kakueva, V. Oganov and V. R. Edgerton (1992). "Adaptation of 
fibers in fast-twitch muscles of rats to spaceflight and hindlimb suspension." J Appl Physiol 73(2 Suppl): 
58S-65S. 

Kass, J. R. and E. Schafhauser (1992). "Automation in manned spaceflight." Acta Astronaut 27: 185-8. 
Kirby, C. R., M. J. Ryan and F. W. Booth (1992). "Eccentric exercise training as a countermeasure to non-weight-

bearing soleus muscle atrophy." J Appl Physiol 73(5): 1894-9. 
Kohl, R. L. (1992). "beta-Endorphin and arginine vasopressin following stressful sensory stimuli in man." Aviat Space 

Environ Med 63(11): 986-93. 
Kornilova, L. N., Grigorova, V., and Bodó, G. (1992). Vestibular Function and Sensory Interaction in Space Flight. 

XVIIth Bárány Society Meeting, Prague, Czechoslovakia. 
Kornilova, L. N., A. M. Goncharenko, V. Grigorova and A. Manev (1992). "The character of spontaneous oculomotor 

activity in weightlessness and during readaptation." Aviakosmicheskaia i Ekologicheskaia Meditsina 26(2): 
15-22. 

Koros, A. S., S. C. Adam and C. D. Wheelwright (1992). "Noise levels and their effects on Shuttle crewmembers' 
performance: Operational concerns." In its Sixth Annual Workshop on Space Operations Applications and 
Research 2: 522-528. 

Kotovskaya, A. R. and I. F. Vil-Viliams (1992). "+Gx-tolerance following one-year real and simulated microgravity." 
Physiologist 35(1 Suppl): S208-9. 

Krotov, V. P., V. A. Yushin, A. Vatsek, V. I. Korol'kov, A. Shebela, A. N. Truzhennikov and V. Y. Kunyaev (1992). 



 

87 

"Oxygen regime in the frontal cerebral cortex of monkeys during a two-week space flight." 
Aviakosmicheskaya i Ekologicheskaya Meditsina 26(2): 42-46. 

Lackner, J. R. (1992). "Multimodal and motor influences on orientation: implications for adapting to weightless and 
virtual environments." J Vestib Res 2(4): 307-22. 

Lackner, J. R. (1992). "Spatial orientation in weightless environments." Perception 21(6): 803-12. 
Lackner, J. R. (1992). "Sense of body position in parabolic flight." Ann N Y Acad Sci 656: 329-39. 
Lackner, J. R., and DiZio, P. (1992). "Gravitoinertial-Force Level Affects the Appreciation of Limb Position During 

Muscle Vibration." Brain Research 592: 175–180. 
Lackner, J. R., P. DiZio and J. Fisk (1992). "Tonic vibration reflexes and background force level." Acta Astronaut 

26(2): 133-6. 
LeBlanc, A. D., V. S. Schneider, H. J. Evans, C. Pientok, R. Rowe and E. Spector (1992). "Regional changes in 

muscle mass following 17 weeks of bed rest." J Appl Physiol 73(5): 2172-8. 
Lyons, T. J. (1992). "Women in the fast jet cockpit--aeromedical considerations." Aviat Space Environ Med 63(9): 

809-18. 
Macho, L., M. Fickova, B. Lichardus, R. Kvetnansky, R. M. Carrey, A. Grigoriev, I. A. Popova, R. A. Tigranian and V. 

B. Noskov (1992). "Changes of hormones regulating electrolyte metabolism after space flight and 
hypokinesia." Acta Astronaut 27: 51-4. 

Markham, C. H. and S. G. Diamond (1992). "Further evidence to support disconjugate eye torsion as a predictor of 
space motion sickness." Aviat Space Environ Med 63(2): 118-21. 

Marsh, D. R., C. B. Campbell and L. L. Spriet (1992). "Effect of hindlimb unweighting on anaerobic metabolism in rat 
skeletal muscle." J Appl Physiol 72(4): 1304-10. 

Massion, J. (1992). "Movement, Posture, and Equilibrium: Interaction and Coordination." Progress in Neurobiology 
38: 35-56. 

Massion, J., Gurfinkel, V. S., Lipshits, M. I., Obadia, A., and Popov, K. E. (1992). "Strategy and Synergy:  Two Levels 
of Equilibrium Control During Movement: Effects of Microgravity." Comptes Rendus del l'Academie des 
Sciences Serie III:  Sciences de la Vie 314: 87–92. 

Massion, J., V. Gurfinkel, M. Lipshits, A. Obadia and K. Popov (1992). "[Strategy and synergy: two levels of 
equilibrium control during movement. Effects of the microgravity]." C R Acad Sci III 314(2): 87-92. 

McDonald, K. S., M. D. Delp and R. H. Fitts (1992). "Effect of hindlimb unweighting on tissue blood flow in the rat." J 
Appl Physiol 72(6): 2210-8. 

Mittelstaedt, H. (1992). "Somatic versus Vestibular-Gravity Reception in Man." Annals of the New York Academy of 
Sciences 656: 124–139. 

Mueller, C., Kornilova, L., Wiest, G., and Deecke, L., ",". , edited by the, , Wien,,, pp.. (1992). Optovert-Vertical 
Optokinetic Stimulation Used to Examine Central Orientational Processes,. Health from Space Research, 
Austrian Accomplishments. A. S. f. A. Medicine. New York, Springer-Verlag, Wien: 155–165. 

Mueller, C., L. Kornilova, G. Wiest and L. Deecke (1992). "Optovert: An AustroMir-1991 experiment. Orientational 
effects from optokinetic stimulation." In ESA, Environment Observation and Climate Modelling Through 
International Space Projects. Columbus Eight: 163-167. 

Mueller, C., M. Nefedova, M. Opitz and A. Persterer (1992). Acoustic localization under conditions of microgravity - 
Preparation of the experiment and preliminary results. IAF, International Astronautical Congress, 43rd,, 
Washington, DC. 

Norfleet, W. T., J. J. Degioanni, D. S. Calkins, M. F. Reschke, M. W. Bungo, F. A. Kutyna and J. L. Homick (1992). 
"Treatment of motion sickness in parabolic flight with buccal scopolamine." Aviat Space Environ Med 63(1): 
46-51. 

Ohira, Y., B. Jiang, R. R. Roy, V. Oganov, E. Ilyina-Kakueva, J. F. Marini and V. R. Edgerton (1992). "Rat soleus 
muscle fiber responses to 14 days of spaceflight and hindlimb suspension." J Appl Physiol 73(2 Suppl): 51S-
57S. 

Oneal, M. R., H. L. Task and L. V. Genco (1992). Effect of microgravity on several visual functions during STS Shuttle  
missions: Visual Function Tester-Model 1 (VFT-1). NASA/DOD Flight Experiments Technical Interchange 
Meeting Proceedings 14 p (SEE N93-28699 11-12), NASA, Washington. 

Oneal, M. R., H. L. Task and L. V. Genco (1992). Effect of microgravity on visual contrast threshold during STS 
Shuttle missions: Visual Function Tester-Model 2 (VFT-2). NASA/DOD Flight Experiments Technical 
Interchange Meeting Proceedings 6 p (SEE N93-28699 11-12), NASA, Washington. 

Oneal, M. R., H. L. Task and G. A. Gleason (1992). Armstrong Laboratory space visual function tester program. 
NASA/DOD Flight Experiments Technical Interchange Meeting Proceedings 6, NASA, Washington. 

Paloski, W. H., Reschke, M. F., Black, F. O., Doxey, D. D., and Harm, D. L. (1992). "Recovery of Postural Equilibrium 
Control Following Space Flight." Annals of the New York Academy of Sciences 656: 747–754. 

Paloski, W. H., Reschke, M. F., Doxey, D. D., and Black, F. O. (1992). Neurosensory Adaptation Associated With 
Postural Ataxia Following Spaceflight. Posture and Gait:  Control Mechanisms. M. W. a. F. Horak. Eugene, 
OR, University of Oregon Press: 311–315. 

Paloski, W. H., M. F. Reschke, F. O. Black, D. D. Doxey and D. L. Harm (1992). "Recovery of postural equilibrium 
control following spaceflight." Ann N Y Acad Sci 656: 747-54. 



 

88 

Parker, D. E., and Harm, D. L. (1992). "Mental Rotation: A Key to Mitigation of Motion Sickness in the Virtual 
Environment." Presence 1: 329–333. 

Parker, D. E. and D. L. Harm (1992). "Mental rotation: a key to mitigation of motion sickness in the virtual 
environment?" Presence Teleoper Virtual Environ 1(3): 329-33. 

Pei, J. S., B. L. Tong, K. J. Chen, C. S. Li and G. X. Zhang (1992). "Experimental research on antimotion sickness 
effects of Chinese medicine "pingandan" pills in cats." Chin Med J (Engl) 105(4): 322-7. 

Persterer, A., M. Berger, C. Koppensteiner, C. Mueller, M. Nefjodova, M. Opitz and P. Schneider (1992). "AudiMir: 
Directional hearing at microgravity." In ESA, Environment Observation and Climate Modelling Through 
International Space Projects. Columbus Eight: 157-162. 

Popova, I. A., E. G. Vetrova, L. B. Zaitseva, O. N. Larina, A. A. Markin and N. Fedotova (1992). "Metabolism in 
cosmonauts: results of blood biochemistry studies in crewmembers of 7 prime missions to the orbital "Mir" 
station." Physiologist 35(1 Suppl): S240-2. 

Putcha, L., R. P. Hunter, K. J. Tietze and N. M. Cintron (1992). Effect of antiorthostatic BedRest (BR) on 
GastroIntestinal Motility (GIM) of normal subjects [Abstract Only]. Aerospace Medical Association 63rd 
Annual Scientific Meeting Program. 

Reschke, M. F. (1992). Microgravity vestibular investigations (10-IML-1). Houston, TX, NASA Lyndon B. Johnson 
Space Center: 135-180. 

Reschke, M. F., J. J. Bloomberg, D. L. Harm and W. H. Paloski (1992). Space flight and changes in spatial 
orientation. 

Reschke, M. F., J. J. Bloomberg, D. L. Harm, W. H. Paloski and H. Satake (1992). The effect of space flight on spatial 
orientation. International Symposium on Space Medicine, 3rd, Nagoya, Japan. 

Riley, D. A., S. Ellis, C. S. Giometti, J. F. Hoh, E. I. Ilyina-Kakueva, V. S. Oganov, G. R. Slocum, J. L. Bain and F. R. 
Sedlak (1992). "Muscle sarcomere lesions and thrombosis after spaceflight and suspension unloading." J 
Appl Physiol 73(2 Suppl): 33S-43S. 

Ross, M. D. (1992). A Study of the Effects of Space Travel on Mammalian Gravity Receptors. Houston, TX, NASA 
Johnson Space Center: 3.2.2-1–3.2.2-2. 

Ross, M. D., T. Chimento, D. Doshay and R. Cheng (1992). "Computer-assisted three-dimensional reconstruction 
and simulations of vestibular macular neural connectivities." New York Academy of Sciences, Annals 656: 
75-91. 

Rossberg Walker, K., M. Hughes-Fulford and G. Schmidt (1992). "KC-135 flights for life science activities." ASGSB 
Bull 6(1): 107-12. 

Roy, R. R., D. J. Pierotti, V. Flores, W. Rudolph and V. R. Edgerton (1992). "Fibre size and type adaptations to spinal 
isolation and cyclical passive stretch in cat hindlimb." Journal of  Anatomy 180 ( Pt 3): 491-9. 

Sancesario, G., R. Massa, A. P. Anzil and G. Bernardi (1992). "Active muscle length reduction progressively 
damages soleus in hindlimb-suspended rabbits." Muscle and Nerve 15(9): 1002-15. 

Schroeder, S. J., C. S. Layne and R. A. Dyer (1992). "Comparison of the frequency spectra of surface 
electromyographic signals from the soleus muscle under normal and altered sensory environments." Biomed 
Sci Instrum 28: 43-50. 

Severac, A. (1992). "Electrical vestibular stimulation and space motion sickness." Acta Astronaut 28: 401-8. 
Sirota, M. G., Babaev, B.M., Beloozerova, I.N., et al. (1992). Electrical Activity of the Vestibular Nuclei Under 

Conditions of Microgravity. Results of Biosatellite Research, Moscow, Nauka. 
Stevens, L. and Y. Mounier (1992). "Ca2+ movements in sarcoplasmic reticulum of rat soleus fibers after hindlimb 

suspension." J Appl Physiol 72(5): 1735-40. 
Thomason, D. B., P. R. Morrison, V. Oganov, E. Ilyina-Kakueva, F. W. Booth and K. M. Baldwin (1992). "Altered actin 

and myosin expression in muscle during exposure to microgravity." J Appl Physiol 73(2 Suppl): 90S-93S. 
Uijtdehaage, S. H. J., Stern, R. M., and Koch, K. L. (1992). "Effects of Eating on Vection-Induced Motion Sickness, 

Cardiac Vagal Tone, and Gastric Myoelectric Activity." Psychophysiology 29: 193–201. 
Watanabe, S. (1992). Fish physiology for a model of behavioral changes in weightlessness. International Symposium 

on Space Medicine, 3rd, Nagoya, Japan. 
Watt, D. (1992). Space adaptation syndrome experiments (8-IML-1). Montreal Quebec, Canada), McGill Univ.: 125-

134. 
Watt, D. G. D., Landolt, J. P., and Young, L. R. (1992). Effects of Long-Term Weightlessness on Roll-Circular 

Vection. 7th CASI Conference on Astronautics, Ottawa, Canada. 
Watt, D. G. D., J. P. Landolt and L. R. Young (1992). "Effects of long-term weightlessness on roll circularvection." In 

Canadian Aeronautics and Space Inst., Proceedings of the Seventh Conference on Astronautics p 76(See 
N94-35272 11-88): 68-76. 

Wetzig, J., K. Hofstetter-Degen, J. Maurer and R. J. von Baumgarten (1992). "Clinical verification of a unilateral 
otolith test." Acta Astronaut 27: 19-24. 

Xu, L., Koch, K. L., Summy-Long, J., Stern, R. M., Demers, L., and Bingaman, S. (1992). "Neurohormonal and 
Gastric Myoelectrical Responses to Vection in Healthy Chinese Subjects." Gastroenterology 102: A535. 

Yates, B. J. (1992). "Vestibular Influences on the Sympathetic Nervous System." Brain Research Reviews 17: 51-59. 
Young, L. R., Jackson, D. K., Groleau, N., and Modestino, S. (1992). "Multisensory Integration in Microgravity." 



 

89 

Annals of the New York Academy of Sciences 682: 340–353. 
Young, L. R., D. K. Jackson, N. Groleau and S. Modestino (1992). "Multisensory integration in microgravity." Ann N Y 

Acad Sci 656: 340-53. 
(1993). "Space Biology and Medicine Earth Orbit and Exploration Missions. Special issue. Selected papers presented 

at the 42nd Congress of the International Astronautical Federation, Montreal, Canada, 7-11 October 1991." 
Acta Astronaut 29(8): 581-650. 

(1993). Transfer of perceptual adaptation to space sickness: What enhances an individual's ability to adapt? [Final 
Report]. Orlando, FL, NASA. 

Aboudrar, S., B. Sempore, H. Koubi, H. Dechaud and D. Desplanches (1993). "Effects of adrenalectomy or RU-486 
on rat muscle fibers during hindlimb suspension." Journal of Appl Physiology 75(6): 2767-73. 

André-Deshays, C., Israël, I., Charade, O., Berthoz, A., Popov, K. E., and Lipshits, M. (1993). "Gaze Control in 
Microgravity. 1. Saccades, Pursuit, Eye-Head Coordination." Journal of Vestibular Research 3: 331–344. 

Andre-Deshays, C., I. Israel, O. Charade, A. Berthoz, K. Popov and M. Lipshits (1993). "Gaze control in microgravity. 
1. Saccades, pursuit, eye-head coordination." J Vestib Res 3(3): 331-43. 

Antonutto, G., D. Linnarsson and P. E. di Prampero (1993). "On-Earth evaluation of neurovestibular tolerance to 
centrifuge simulated artificial gravity in humans." Physiologist 36(1 Suppl): S85-7. 

Arkhipenko Iu, V., I. A. Popova, V. V. Stepanova, T. G. Sazontova and F. Z. Meerson (1993). "[Ca2+ transport by the 
skeletal muscle sarcoplasmic reticulum in rats after suspension of the hindlimbs]." Biull Eksp Biol Med 
116(9): 253-6. 

Bachl, N., R. Baron, H. Tschan, M. Mossaheb, W. Bumba, F. Hildebrand, M. Knauf, M. Witt, R. Albrecht, I. 
Kozlovskaya and et al. (1993). "[Principles of muscle efficiency in weightlessness]." Wien Med Wochenschr 
143(23-24): 588-610. 

Baldwin, K. M., R. E. Herrick and S. A. McCue (1993). "Substrate oxidation capacity in rodent skeletal muscle: effects 
of exposure to zero gravity." J Appl Physiol 75(6): 2466-70. 

Begault, D. R. (1993). "Head-up auditory displays for traffic collision avoidance system advisories: a preliminary 
investigation." Hum Factors 35(4): 707-17. 

Bellossi, F. (1993). Anthrorack. Space: 10 Years of Activity, Florence, 12-14 Oct. 1993, Aerospatiale Aquitaine (Saint-
Medard en Jalles, France). 

Benke, T., O. Koserenko, N. V. Watson and F. Gerstenbrand (1993). "Space and cognition: the measurement of 
behavioral functions during a 6-day space mission." Aviat Space Environ Med 64(5): 376-9. 

Benke, T., O. Koserenko, N. V. Watson and F. Gerstenbrand (1993). "Space and cognition - The measurement of 
behavioral functions during a 6-day space mission." Aviation, Space, and Environmental Medicine 64(5): 
376-379. 

Benke, T. H., O. Koserenko and F. Gerstenbrand (1993). "COGIMIR - A study of cognitive functions in microgravity." 
Space Technology Industrial and Commercial Applications 13(2): 181-183. 

Berezhnov, E. S., O. A. Vorobjev and E. V. Lapaev (1993). "Psychophysiological aspects of increasing resistance to 
space motion sickness." Physiologist 36(1 Suppl): S13-5. 

Berry, P., I. Berry and C. Manelfe (1993). "Magnetic resonance imaging evaluation of lower limb muscles during bed 
rest--a microgravity simulation model." Aviat Space Environ Med 64(3 Pt 1): 212-8. 

Bles, W. and B. de Graaf (1993). "Postural consequences of long duration centrifugation." J Vestib Res 3(1): 87-95. 
Campione, M., S. Ausoni, C. Y. Guezennec and S. Schiaffino (1993). "Myosin and troponin changes in rat soleus 

muscle after hindlimb suspension." J Appl Physiol 74(3): 1156-60. 
Cheli-Merchez, M., C. Fuglesang and P. Duque (1993). "European Astronaut Candidates in training in the CIS." ESA 

Bull 73: 61-7. 
Clarke, A. H., Teiwes,W., and Scherer, H. (1993). "Evaluation of the Torsional VOR in Weightlessness." Journal of 

Vestibular Research, 3: 207–218. 
Clarke, A. H., Teiwes, W., and Scherer, H. (1993). "Vestibulo-Oculomotor Testing During the Course of a Spaceflight 

Mission." Clinical Investigator 71: 740–748. 
Clarke, A. H., Teiwes, W., and Scherer, H. (1993). Reflex Eye Movements During Head Oscillations around Each of 

the Three Orthogonal Axes in Weightlessness. 5th European Symposium on Life Sciences Research in 
Space, Arcachon, France. 

Clarke, A. H., W. Teiwes and H. Scherer (1993). "Vestibulo-oculomotor testing during the course of a spaceflight 
mission." Clin Investig 71(9): 740-8. 

Clarke, A. H., W. Teiwes and H. Scherer (1993). "Evaluation of the torsional VOR in weightlessness." J Vestib Res 
3(3): 207-18. 

Clément, G., Popov, K. E., and Berthoz, A. (1993). "Effects of Prolonged Weightlessness on Human Horizontal- and 
Vertical-Optokinetic Nystagmus and Optokinetic After–Nystagmus." Experimental Brain Research 94: 456–
462. 

Clement, G., K. E. Popov and A. Berthoz (1993). "Effects of prolonged weightlessness on horizontal and vertical 
optokinetic nystagmus and optokinetic after-nystagmus in humans." Exp Brain Res 94(3): 456-62. 

Crampton, G. H. (1993). "Research strategies for motion and space sickness." ORL J Otorhinolaryngol Relat Spec 
55(3): 175-9. 



 

90 

Dai, M., Cohen, B., McGarvie, L., Kozlovskaya, I. B., Sirota, M., and Raphan, T. (1993). Reduction of Ocular Counter-
Rolling by Adaptation to Space. Washington DC, NASA. 

Dai, M., L. McGarvie, I. Kozlovskaya, M. Sirota, T. Raphan and B. Cohen (1993). "Reduction of ocular counter-rolling 
by adaptation to space [Final Report]." 

Daumann, F. J. and J. Draeger (1993). "[Aviation and space flight ophthalmology]." Ophthalmologe 90(4): 380-6. 
Davis, J. R., Jennings, R. T., and Beck, B. G. (1993). "Comparison of Treatment Strategies for Space Motion 

Sickness." Acta Astronautica 29: 587–591. 
Davis, J. R., Jennings, R. T., Beck, B. G., and Bagian, J. P. (1993). "Treatment Efficacy of Intramuscular 

Promethazine for Space Motion Sickness." Aviation, Space, and Environmental Medicine 64: 230–233. 
Davis, J. R., R. T. Jennings and B. G. Beck (1993). "Comparison of treatment strategies for Space Motion Sickness." 

Acta Astronaut 29(8): 587-91. 
Davis, J. R., R. T. Jennings, B. G. Beck and J. P. Bagian (1993). "Treatment efficacy of intramuscular promethazine 

for space motion sickness." Aviat Space Environ Med 64(3 Pt 1): 230-3. 
Diffee, G. M., V. J. Caiozzo, S. A. McCue, R. E. Herrick and K. M. Baldwin (1993). "Activity-induced regulation of 

myosin isoform distribution: comparison of two contractile activity programs." J Appl Physiol 74(5): 2509-16. 
Duncan, K. M., D. L. Harm, W. G. Crosier and J. W. Worthington (1993). Using virtual environment technology for 

preadapting astronauts to the novel sensory conditions of microgravity. Proceedings of the 1993 Conference 
on Intelligent Computer-Aided Training and Virtual Environment Technology, Houston, TX. 

Fareh, J., J. M. Cottet Emard, J. M. Pequignot, G. Jahns, J. Meylor, M. Viso, D. Vassaux, G. Gauquelin and C. 
Gharib (1993). "Norepinephrine content in discrete brain areas and neurohypophysial vasopressin in rats 
after a 9-d spaceflight (SLS-1)." Aviation, Space, and Environmental Medicine 64(6): 507-511. 

Frey, M. A., T. H. Mader, J. P. Bagian, J. B. Charles and R. T. Meehan (1993). "Cerebral blood velocity and other 
cardiovascular responses to 2 days of head-down tilt." J Appl Physiol 74(1): 319-25. 

Gallasch, E., Kozlovskaya, I. B., Konev, A., Rafolt, D., Löscher, W., Moser, M., Hindinger, J., e Eder, H., and Kenner, 
T. (1993). Results of One Short- and Two Long-Term Flights on Human Physiological Tremor and 
Microvibration. 5th European Symposium on Life Sciences Research in Spac, Arcachon, France, 
CNES/ESA. 

Gallasch, E., W. N. Loscher, M. Moser, T. Kenner, I. Kozlovskaja and A. Konev (1993). "[Microvib--a test battery for 
studies of physiological tremor]." Wien Med Wochenschr 143(23-24): 620-5. 

Gerstenbrand, F. and A. Muigg (1993). "[Space medicine and life sciences in space]." Wien Med Wochenschr 
143(23-24): 582-4. 

Glasauer, S., Reschke, M. F., Berthoz, A., Michaud, L., and Huebner, W. (1993). The Effect of Space Flight on Gaze-
Control Strategy. 5th European Symposium on Life Sciences Research in Space, Arcachon, France, 
CNES/ESA. 

Grigor'ev, A. I., S. A. Bugrov, V. V. Bogomolov, A. D. Egorov, V. V. Polyakov, I. K. Tarasov and E. B. Shul'zhenko 
(1993). "Main medical results of extended flights on Space Station Mir in 1986-1990." Acta Astronautica 
29(8): 581-585. 

Grigoriev, A. I., S. A. Bugrov, V. V. Bogomolov, A. D. Egorov, V. V. Polyakov, I. K. Tarasov and E. B. Shulzhenko 
(1993). "Main medical results of extended flights on space station Mir in 1986-1990." Acta Astronaut 29(8): 
581-5. 

Gurfinkel, V. S., Lestienne, F., Levik YS, Popov, K. E.,  and Lefort L. (1993). "Egocentric References and Human-
Spatial Orientation in Microgravity: II. Body–Centred Coordinates in the Task of Drawing Ellipses with 
Prescribed Orientation." Experimental Brain Research 95: 343–348. 

Gurfinkel, V. S., Lestienne, F., Levik, Y. S., and Popov, K. E. (1993). "Egocentric References and Human-Spatial 
Orientation in Microgravity: I. Perception of Complex Tactile Stimuli." Experimental Brain Research 95: 339–
342. 

Gurfinkel, V. S., F. Lestienne, S. Levik Yu and K. E. Popov (1993). "Egocentric references and human spatial 
orientation in microgravity. I. Perception of complex tactile stimuli." Exp Brain Res 95(2): 339-42. 

Gurfinkel, V. S., F. Lestienne, S. Levik Yu, K. E. Popov and L. Lefort (1993). "Egocentric references and human 
spatial orientation in microgravity. II. Body-centred coordinates in the task of drawing ellipses with prescribed 
orientation." Exp Brain Res 95(2): 343-8. 

Harm, D. L., and Parker, D.E. (1993). "Perceived Self-Orientation and Self-Motion in Microgravity, After Landing and 
During Preflight Adaptation Training." Journal of Vestibular Research 3: 297–305. 

Harm, D. L., F. E. Guedry, D. E. Parker and M. F. Reschke (1993). Development and implementation of Inflight 
Neurosensory Training for Adaptation/Readaptation (INSTAR). Proceedings of the 1993 Conference on 
Intelligent Computer-Aided Training and Virtual Environment Technology, NASA. Johnson Space Center. 

Harm, D. L. and D. E. Parker (1993). "Perceived self-orientation and self-motion in microgravity, after landing and 
during preflight adaptation training." J Vestib Res 3(3): 297-305. 

Harm, D. L., L. M. Zografos, N. C. Skinner and D. E. Parker (1993). "Changes in compensatory eye movements 
associated with simulated stimulus conditions of spaceflight." Aviat Space Environ Med 64(9 Pt 1): 820-6. 

Henriksen, E. J., M. E. Tischler, C. R. Woodman, K. A. Munoz, C. S. Stump and C. R. Kirby (1993). "Elevated 
interstitial fluid volume in soleus muscles unweighted by spaceflight or suspension." J Appl Physiol 75(4): 



 

91 

1650-3. 
Hofstetter-Degen, K., J. Wetzig and R. von Baumgarten (1993). "Oculovestibular interactions under microgravity." 

Clin Investig 71(9): 749-56. 
Hofstetter–Degen, K., Wetzig, J., and von Baumgarten, R. J. (1993). "Oculovestibular Interactions Under 

Microgravity." Clinical Investigator 71: 749–756. 
Hughes-Fulford, M. (1993). "Review of the biological effects of weightlessness on the human endocrine system." 

Receptor 3(3): 145-54. 
Ishii, M. (1993). Space and vertigo: In relation to space motion sickness. Symposium of the  Annual Meeting of Japan 

Society of Aerospace and Environmental Medicine, 38th. Tokyo, 3 Oct. 1992, Tokyo, Japan. 
Israël, I., André-Deshays, C., Charade, O., Berthoz, A., Popov, K. E., and Lipshits, M. I. (1993). "Gaze Control in 

Microgravity. 2. Sequences of Saccades Toward Memorized Visual Targets." Journal of Vestibular Research 
3: 345–360. 

Israel, I., C. Andre-Deshays, O. Charade, A. Berthoz, K. Popov and M. Lipshits (1993). "Gaze control in microgravity. 
2. Sequences of saccades toward memorized visual targets." J Vestib Res 3(3): 345-60. 

Jiang, B., R. R. Roy, C. Navarro and V. R. Edgerton (1993). "Absence of a growth hormone effect on rat soleus 
atrophy during a 4-day spaceflight." J Appl Physiol 74(2): 527-31. 

Jones, T. A., C. Fermin, P. Y. Hester and J. Vellinger (1993). "Effects of microgravity on vestibular ontogeny: direct 
physiological and anatomical measurements following space flight (STS-29)." Acta Vet Brno 62(6 Suppl): 
S35-42. 

Koga, K., T. Mano, M. Kida, Y. Ota, K. Tsuji and T. Goto (1993). Comparative measurement of visual stability in Earth 
and cosmic space, Nagoya Univ., Research Inst. of Environmental Medicine. (Aichi, Japan). 

Koga, K., T. Mano, M. Kida, Y. Ota, K. Tsuji, T. Goto and R. Osaka (1993). Comparative measurement of visual 
stability in Earth and cosmic space. Summary Report on the Science Results of Fuwatto 1992 Space 
Experiment 6, Aichi, Japan, Nagoya Univ., Research Inst. of. 

Koga, K., T. Mano, M. Kida, Y. Ota, K. Tsuji, T. Goto and R. Osaka (1993). "Comparative measurement of visual 
stability in cosmic space: Onboard experiment and pre-flight activities [Topical Quick Report]." In its Annals 
of the Research Inst. of Environmental Medicine, Nagoya Univ 44(See N94-27442 07-52): 93-96. 

Kohl, R. L. (1993). "Autonomic function and plasma catecholamines following stressful sensory stimuli." Aviat Space 
Environ Med 64(10): 921-7. 

Kohl, R. L., G. R. Sandoz, M. F. Reschke, D. S. Calkins and E. Richelson (1993). "Facilitation of adaptation and acute 
tolerance to stressful sensory input by doxepin and scopolamine plus amphetamine." J Clin Pharmacol 
33(11): 1092-103. 

Kornilova, L. N., Grigorova, V., and Bodó, G. (1993). "Vestibular Function and Sensory Interaction in Space Flight." 
Journal of Vestibular Research 3: 219–230. 

Kornilova, L. N., and Kaspransky, R. R. (1993). Vestibular Function and Sensory Interaction After Spaceflight. 5th 
European Symposium on Life Sciences Research in Space, Arcachon, France, CNES/ESA. 

Kornilova, L. N., V. Grigorova and G. Bodo (1993). "Vestibular function and sensory interaction in space flight." J 
Vestib Res 3(3): 219-30. 

Koros, A., C. Wheelwright and S. Adam (1993). An evaluation of noise and its effects on shuttle crewmembers during 
STS-50/USML-1. Houston, TX, NASA Lyndon B. Johnson Space Center: 51 pages. 

Krippendorf, B. B. and D. A. Riley (1993). "Distinguishing unloading- versus reloading-induced changes in rat soleus 
muscle." Muscle Nerve 16(1): 99-108. 

Lackner, J. R. (1993). "Orientation and movement in unusual force environments." Psychol Sci 4(3): 134-42. 
Lackner, J. R., and DiZio, P. (1993). "Multisensory, Cognitive, and Motor Influences on Human-Spatial Orientation in 

Weightlessness." Journal of Vestibular Research 3: 361–372. 
Lackner, J. R. and P. DiZio (1993). "Multisensory, cognitive, and motor influences on human spatial orientation in 

weightlessness." J Vestib Res 3(3): 361-72. 
Lane, H. W., A. D. LeBlanc, L. Putcha and P. A. Whitson (1993). "Nutrition and human physiological adaptations to 

space flight." Am J Clin Nutr 58(5): 583-8. 
Lapa, V. V. and V. A. Ponomarenko (1993). Functional ability of the operators after weightlessness. 
Léone, G., Lipshits, M. I., Matsakis, Y., Gurfinkel, V. S., and Berthoz, A. (1993). Influence of Weightlessness upon 

Mental Rotation and Detection of Bilateral Symmetry. 5th European Symposium on Life Sciences Research 
in Space, Arcachon, France, CNES/ESA. 

Lipshits, M. I., Gurfinkel, E. V., Matsakis, I., and Lestienne, F. (1993). "Effects of Weightlessness on Sensorimotor 
Interaction in the Operator's Work: Proprioceptive Feedback." Aviakosmicheskaia I Ekologischeskaia 
Meditsina 27(1): 26–30. 

Lipshits, M. I., Gurfinkel, E. V., McIntyre, J., Droulez, J., Gurfinkel, V. S., and Berthoz, A. (1993). Influence of  
Weightlessness on Haptic Perception. 5th European Symposium on Life Sciences Research in Space, 
Arcachon, France, CNES/ESA. 

Lipshits, M. I., E. V. Gurfinkel, Y. Matsakis and F. Lestienne (1993). "[The effect of weightlessness on sensorimotor 
interaction during operator activity: visual feedback. Motor response latency time]." Aviakosm Ekolog Med 
27(2): 22-5. 



 

92 

Lychakov, D. V., E. V. Il'inskaia, O. A. Dadasheva and T. S. Gur'eva (1993). "[The vestibular apparatus of quail 
embryos in an experiment on the Kosmos-1129 biosatellite]." Aviakosm Ekolog Med 27(2): 68-71. 

Manzey, D., Lorenz, B., Schiewe, A., Finell, G., and Thiele, G. (1993). "Behavioral Aspects of Human Adaptation to 
Space: Analyses of Cognitive and Psychomotor Performance in Space During an 8-Day Space Mission." 
Clinical Investigator 71: 725–731. 

Marcus, J. T. (1993). "Otolith Responses in Man During Parabolic Flight,." Experimental Brain Research 96: 328–
334. 

Markham, C. H., and Diamond, S. G. (1993). "A Predictive Test for Space Motion Sickness." Journal of Vestibular 
Research 3: 289–295. 

Markham, C. H. and S. G. Diamond (1993). "A predictive test for space motion sickness." J Vestib Res 3(3): 289-95. 
Massion, J., V. Gurfinkel, M. Lipshits, A. Obadia and K. Popov (1993). "Axial synergies under microgravity 

conditions." J Vestib Res 3(3): 275-87. 
Massion J, G., V. S., Lipshits, M. I., Obadia, A., and Popov, K. E. (1993). "Axial Synergies under Microgravity 

Conditions." Journal of Vestibular Research 3: 275–287. 
Matsakis, Y., Lipshits, M. I., Gurfinkel, V. S., and Berthoz, A. (1993). "Effects of Prolonged Weightlessness on Mental 

Rotation of Three-Dimensional Objects." Experimental Brain Research 94: 152–162. 
Matsakis, Y., M. Lipshits, V. Gurfinkel and A. Berthoz (1993). "Effects of prolonged weightlessness on mental rotation 

of three-dimensional objects." Exp Brain Res 94(1): 152-62. 
McDonald, K. S. and R. H. Fitts (1993). "Effect of hindlimb unweighting on single soleus fiber maximal shortening 

velocity and ATPase activity." J Appl Physiol 74(6): 2949-57. 
Mittelstaedt, H., and Glasauer, S. (1993). "Illusions of Verticality in Weightlessness." Clinical Investigator 71: 732–

739. 
Mittelstaedt, H., and Glasauer, S. (1993). "Crucial Effects of Weightlessness on Human Orientation." Journal of 

Vestibular Research 3: 307-314. 
Mittelstaedt, H. and S. Glasauer (1993). "Illusions of verticality in weightlessness." Clin Investig 71(9): 732-9. 
Money, K. E. (1993). "Space vestibulo-neuroscience in the new century." ORL J Otorhinolaryngol Relat Spec 55(3): 

173-4. 
Montgomery, L. D., A. J. Parmet and C. R. Booher (1993). "Body volume changes during simulated microgravity: 

auditory changes, segmental fluid redistribution, and regional hemodynamics." Ann Biomed Eng 21(4): 417-
33. 

Mori, S. (1993). Neurophysiological study on visuo-vestibular control of posture and movement in fish during 
adaptation to weightlessness. Aichi, Japan, Nagoya Univ. 

Mueller, C., Kornilova, L., Wiest, G., Steinhoff, N., and Deecke, L. (1993). Results from Vertical Vection Experiments 
in Short and Long Term Space Flights. 5th European Symposium on Life Sciences Research in Space, 
Arcachon, France, CNES/ESA 1994. 

Mueller, C. H., L. Kornilova, G. Wiest and L. Decke (1993). "OPTOVERT: An AUSTROMIR 91 experiment - 
Orientational effects from optokinetic stimulation." Space Technology Industrial and Commercial 
Applications 13(2): 193-198. 

Muller, C., P. Schnider, A. Persterer, M. Opitz, M. V. Nefjodova and M. Berger (1993). "[Applied psychoacoustics in 
space flight]." Wien Med Wochenschr 143(23-24): 633-5. 

Muller, C., G. Wiest, L. Kornilova and L. Deecke (1993). "[Visuo-vestibular interaction in determination of orientation 
behavior in weightlessness]." Wien Med Wochenschr 143(23-24): 630-2. 

Nichiporuk, I. A., A. N. Rapotkov, O. I. Orlov and A. I. Grigoriev (1993). "Neurohumoral reactions to long-term 
vestibular stimulation in man." Physiologist 36(1 Suppl): S5-8. 

Nicholson, A. N., P. A. Pascoe, M. B. Spencer and A. J. Benson (1993). "Jet lag and motion sickness." Br Med Bull 
49(2): 285-304. 

Oman, C. M., and Balkwill, M. D. (1993). "Horizontal Angular VOR, Nystagmus Dumping, and Sensation Duration in 
Spacelab SLS-1 Crewmembers." Journal of Vestibular Research 3: 315–330. 

Oman, C. M. and M. D. Balkwill (1993). "Horizontal angular VOR, nystagmus dumping, and sensation duration in 
spacelab SLS-1 crewmembers." J Vestib Res 3(3): 315-30. 

Paloski, W. H., Black, F. O., Reschke, M. F., Calkins, D. S., and Shupert, C. (1993). "Vestibular Ataxia Following 
Shuttle Flights:  Effects of Microgravity on Otolith-Mediated Sensorimotor Control of Posture." American 
Journal of Otology 14: 9–17. 

Paloski, W. H., F. O. Black, M. F. Reschke, D. S. Calkins and C. Shupert (1993). "Vestibular ataxia following shuttle 
flights: effects of microgravity on otolith-mediated sensorimotor control of posture." Am J Otol 14(1): 9-17. 

Paloski, W. H., F. O. Black, M. F. Reschke, D. S. Calkins and C. Shupert (1993). "Vestibular ataxia following shuttle 
flights - Effects of microgravity on otolith-mediated sensorimotor control of posture." American Journal of 
Otology 14(1): 9-17. 

Parker, D. E. and F. L. Florer (1993). Self-attitude awareness training: An aid to effective performance in microgravity 
and virtual environments. In its Proceedings of the 1993 Conference on Intelligent Computer-Aided Training 
and Virtual Environment Technology, NASA Lyndon B. Johnson Space Center (Houston, TX, United States. 

Persterer, A., M. Berger, C. Koppensteiner, C. Mueller, M. Nefedova, M. Opitz and P. Schnider (1993). "AUDIMIR - 



 

93 

Directional hearing at microgravity." Space Technology Industrial and Commercial Applications 13(2): 185-
192. 

Previc, F. H. (1993). "Do the Organs of the Labyrinth Differentially Influence the Sympathetic and Parasympathetic 
Systems?" Neuroscience and Biobehavioral Reviews 17: 397–404. 

Roll, J. P., Popov, K. E., Gurfinkel, V. S., Lipshits, M. I., André-Deshays, C., Gilhodes, J. C., and  Quoniam, C. 
(1993). "Sensorimotor and Perceptual Function of Muscle Proprioception in Microgravity." Journal of 
Vestibular Research 3: 259–274. 

Roll, J. P., Popov, K. E., Gilhodes, J. C., Roll, R., Gurfinkel, V. S., Quoniam, C., and Charade, O. (1993). Changes in 
Human Proprioceptive Functions in Weightlessness. 5th European Symposium on Life Sciences Research 
in Space, Arcachon, France, CNES/ESA. 

Roll, J. P., K. Popov, V. Gurfinkel, M. Lipshits, C. Andre-Deshays, J. C. Gilhodes and C. Quoniam (1993). 
"Sensorimotor and perceptual function of muscle proprioception in microgravity." J Vestib Res 3(3): 259-73. 

Ross, M. D. (1993). "Morphological changes in rat vestibular system following weightlessness." J Vestib Res 3(3): 
241-51. 

Ross, M. D. (1993). "Morphological Changes in Rat-Vestibular System following Weightlessness." Journal of 
Vestibular Research 3: 241–251. 

Rupert, A. H. and R. E. Gadolin (1993). Motion and spatial disorientation systems: Special research capabilities 
[Topical Special Report]. Pensacola, FL, Naval Aerospace Medical Research Lab.: 57 pages. 

Schulte, L. M., J. Navarro and S. C. Kandarian (1993). "Regulation of sarcoplasmic reticulum calcium pump gene 
expression by hindlimb unweighting." Am J Physiol 264(5 Pt 1): C1308-15. 

Shipov, A. A. (1993). "[Medical and biological aspects of artificial gravity: animal studies]." Aviakosm Ekolog Med 
27(3): 4-9. 

Simanonok, K. E., R. L. Kohl and J. B. Charles (1993). "The relationship between space sickness and preflight diet." 
Physiologist 36(1 Suppl): S90-1. 

Sonnenfeld, G. and E. S. Miller (1993). "Space flight and humoral and cellular immunity of animals." Physiologist 36(1 
Suppl): S68-70. 

Sonnenfeld, G. and E. S. Miller (1993). "The role of cytokines in immune changes induced by spaceflight." J Leukoc 
Biol 54(3): 253-8. 

Stevens, L., Y. Mounier and X. Holy (1993). "Functional adaptation of different rat skeletal muscles to 
weightlessness." Am J Physiol 264(4 Pt 2): R770-6. 

Suzuki, M., Harada, Y., and Sekitani, T. (1993). "Vestibular End-Organ of the Frog After the Space Flight and 
Postural Alteration of the Neurectomized Frog: Its Morphological and Functional Resilience." Journal of 
Vestibular Research 3: 253–258. 

Suzuki, M., Y. Harada and T. Sekitani (1993). "Vestibular endorgan of the frog after the space flight and postural 
alteration of the neurectomized frog--its morphological and functional resilience." J Vestib Res 3(3): 253-8. 

Tada, A. (1993). Research on perceptual-motor functions: Manual control in space. Symposium on Environmental 
Medicine: Results from SL-J/FMPT Space Experiments, 14th. Aichi. 

Tada, A. and M. Okabe (1993). Manual control in space research on perceptual-motor functions under microgravity 
condition, National Aerospace Lab. (Tokyo, Japan). 

Tafforin, C. and M. Lambin (1993). "Preliminary analysis of sensory disturbances and behavioral modifications of 
astronauts in space." Aviation, Space, and Environmental Medicine 64(2): 146-152. 

Taillandier, D., X. Bigard, D. Desplanches, D. Attaix, C. Y. Guezennec and M. Arnal (1993). "Role of protein intake on 
protein synthesis and fiber distribution in the unweighted soleus muscle." Journal of  Applied Physiology 
75(3): 1226-32. 

Takabayashi, A., S. Watanabe and S. Takagi (1993). "Postural control of fish related to gravity input." In International 
Union of Physiological Sciences, The Physiologist, 36(1). 

Teiwes, W., A. H. Clarke and H. Scherer (1993). "Dynamic analysis of ocular torsion in parabolic flight using video-
oculography." Acta Astronaut 29(8): 607-11. 

Thornton, W., J. Uri and T. Moore (1993). "A complex reaction time study (Sternberg) in space flight." IAF, 
International Astronautical Congress 5. 

Tischler, M. E., E. J. Henriksen, K. A. Munoz, C. S. Stump, C. R. Woodman and C. R. Kirby (1993). "Spaceflight on 
STS-48 and Earth-based unweighting produce similar effects on skeletal muscle of young rats." J Appl 
Physiol 74(5): 2161-5. 

Uijtdehaage, S. H. J., Stern, R. M., and Koch, K. L., ",", Vol. , pp.. (1993). "Effects of Scopolamine on Autonomic 
Profiles Underlying Motion Sickness Susceptibility." Aviation, Space, and Environmental Medicine 64: 1–8. 

Wassersug, R. J., A. Izumi-Kurotani, M. Yamashita and T. Naitoh (1993). "Motion sickness in amphibians." Behav 
Neural Biol 60(1): 42-51. 

Watt, D. G. D., J. P. Landolt and L. R. Young (1993). "Effects of long-term weightlessness on roll circularvection." 
Canadian Aeronautics and Space Journal 39(1): 52-55. 

Wetzig, J., Hofstetter-Degen, K, and von Baumgarten, R. J. (1993). "Responses to Eccentric Rotation in Two Space-
Bound Subjects." Clinical Investigator 71: 757–760. 

Wetzig, J., K. Hofstetter-Degen and R. von Baumgarten (1993). "Responses to eccentric rotation in two space-bound 



 

94 

subjects." Clin Investig 71(9): 757-60. 
Whalen, R. (1993). "Musculoskeletal adaptation to mechanical forces on Earth and in space." In International Union 

of Physiological Sciences, The Physiologist, 36(1 Supplement 4). 
Woodard, D., G. Knox, K. J. Myers, W. Chelen and B. Ferguson (1993). "Phenytoin as a countermeasure for motion 

sickness in NASA maritime operations." Aviat Space Environ Med 64(5): 363-6. 
Young, L. R. (1993). "Space and the vestibular system: what has been learned?" J Vestib Res 3(3): 203-6. 
Young, L. R., Oman, C. M., Merfeld, D., Watt, D. G. D., Roy, S., Deluca, C., Balkwill, D., Christie, J., Groleau, N., 

Jackson, D. K., Law, G., Modestino, S., and Mayer, W. (1993). "Spatial Orientation and Posture During and 
Following Weightlessness: Human Experiments on Spacelab–Life–Sciences–1." Journal of Vestibular 
Research, 3: 231–240. 

Young, L. R., C. M. Oman, D. Merfeld, D. Watt, S. Roy, C. DeLuca, D. Balkwill, J. Christie, N. Groleau, D. K. Jackson 
and et al. (1993). "Spatial orientation and posture during and following weightlessness: human experiments 
on Spacelab Life Sciences 1." J Vestib Res 3(3): 231-9. 

(1994). Results of the Fuwatto 1992 space experiment, volume 1 [Final Report]. Tokyo, Japan, National Space 
Development Agency. 

Anken, R. H., K. Slenzka, J. Neubert and H. Rahmann (1994). "Altered gravity affects succinate dehydrogenase 
reactivity in specific nuclei of fish brain." Neuroreport 5(11): 1313-6. 

Anken, R. H., K. Slenzka, J. Neubert and H. Rahmann (1994). Histochemical investigations on the influence of long-
term altered gravity on the CNS of developing cichlid fish - Results from the 2nd German Spacelab Mission 
D-2. Proceedings of the Meeting F1.1 of the Scientific Commission F of the13th COSPAR Scientific 
Assembly, Hamburg, Germahy. 

Bagian, J. P. and D. F. Ward (1994). "A retrospective study of promethazine and its failure to produce the expected 
incidence of sedation during space flight." J Clin Pharmacol 34(6): 649-51. 

Bertini, E., G. Salviati, F. Apollo, E. Ricci, S. Servidei, A. Broccolini, M. Papacci and P. Tonali (1994). "Reducing body 
myopathy and desmin storage in skeletal muscle: morphological and biochemical findings." Acta 
Neuropathol (Berl) 87(1): 106-12. 

Blomqvist, C. G., J. C. Buckey, F. A. Gaffney, L. D. Lane, B. D. Levine and D. E. Watenpaugh (1994). "Mechanisms 
of post-flight orthostatic intolerance." J Gravit Physiol 1(1): P122-4. 

Bloomberg, J. J., Reschke, M. F., Peters, B. T., Smith, S. L., and Huebner, W. P. (1994). "Head Stability during 
Treadmill Locomotion Following Space Flight." Aviation, Space, and Environmental Medicine 65: 449. 

Bonde-Petersen, F., Y. Suzuki, K. Kawakubo and A. Gunji (1994). "Capillary filtration rate, venous compliance, and 
blood flow in arms and legs do not change during bed rest for 20 days." J Gravit Physiol 1(1): P27-8. 

Burfeindt, J., P. Hofmann, A. Kellig and P. Rank (1994). "Video-OculoGraphy (VOG) on Mir 1992." In ESA, 
Proceedings of the Fifth European Symposium on Life Sciences Research in Space p 513(See N95-17751 
04-51): 509-513. 

Clement, G. and A. Berthoz (1994). Influence of gravity on the processing of information by the central nervous 
system. Proceedings of the Fifth European Symposium on Life Sciences Research in Space. 

Dai, M., L. McGarvie, I. Kozlovskaya, T. Raphan and B. Cohen (1994). "Effects of spaceflight on ocular counterrolling 
and the spatial orientation of the vestibular system." Exp Brain Res 102(1): 45-56. 

De Metz, K., O. Quadens and M. De Graeve (1994). "Quantified EEG in different G situations." Acta Astronaut 32(2): 
151-7. 

di Prampero, P. E. (1994). "The Twin Bikes System for artificial gravity in space." J Gravit Physiol 1(1): P12-4. 
Dobie, T. G. and J. G. May (1994). "Cognitive-behavioral management of motion sickness." Aviat Space Environ Med 

65(10 Pt 2): C1-2. 
Edgerton, V. R., R. R. Roland and J. A. Hodgson (1994). Muscle Feasibility for Cosmos Rhesus [Final Report, 1 May 

1988 - 30 Sep. 1994]. Los Angeles, CA, California Univ., Dept. of Physiological Sciences: 17 pages. 
Fox, R. A., N. G. Daunton and E. Morey-Holton (1994). Effects of Spaceflight and Hindlimb Suspension on the 

Posture and Gait of Rats. 12th International Symposium on Posture and Gait. 
Frimout, D. (1994). "[Medical aspects of space flight]." Bull Mem Acad R Med Belg 149(12): 423-8. 
Gallasch, E., I. Kozlovskaya, W. N. Loscher, A. Konev and T. Kenner (1994). "Arm tremor and precision of hand force 

control in a short and long term flight on the MIR-Space-Station." Acta Astronaut 33: 49-55. 
Gallasch, E., I. B. Kozlovskaya, A. Konev, D. Rafolt, M. Moser and H. Eder (1994). Results of one short and two long 

term flights on human physiological tremor and microvibration. Proceedings of the Fifth European 
Symposium on Life Sciences Research in Space, 361-366. 

Gallasch, E., D. Rafolt, T. Kenner, A. Konev and I. B. Kozlovskaya (1994). "Physiological tremor and control of limb 
position in 1 and 0 G." J Gravit Physiol 1(1): P52-4. 

Glasauer, S., M. Reschke, A. Berthoz, L. Michaud and W. Huebner (1994). The effect of space flight on gaze control 
strategy. Proceedings of the Fifth European Symposium on Life Sciences Research in Space. 

Grindeland, R. E., R. R. Roy, V. R. Edgerton, K. L. Gosselink, E. J. Grossman and P. E. Sawchenko (1994). 
Secretion of Growth Hormone in Response to Muscle Sensory Nerve Stimulation. Moffett Field, CA, NASA 
Ames Research Center. 

Harm, D. L., Parker, D. E, and Reschke, M. F., ",", unpublished report,,,, pp.. (1994). DSO 468: Preflight Adaptation 



 

95 

Trainer, Results of Life Sciences DSOs Conducted Aboard the Space Shuttle, 1991–1993. Houston, TX, 
NASA: 27-43. 

Harm, D. L., and Parker, D. E. (1994). "Preflight Adaptation Training for Spatial Orientation and Space Motion 
Sickness." Journal of Clinical Pharmacology 34: 618–627. 

Harm, D. L. and D. E. Parker (1994). "Preflight adaptation training for spatial orientation and space motion sickness." 
J Clin Pharmacol 34(6): 618-27. 

Herbute, S., J. Oliver, J. Davet, J. Gabrion, M. Viso, R. W. Ballard and C. Gharib (1994). "ANP binding sites are 
increased in choroid plexus of SLS-1 rats after 9 days of spaceflight." Aviation, Space, and Environmental 
Medicine 65(2): 134-138. 

Hines, J. W. and M. G. Skidmore (1994). "US experiment flown on the Soviet biosatellite Cosmos 1667 [Final 
Report]." 

Hinghofer-Szalkay, H. G., V. B. Noskov, J. Schmied, R. Rohrer, F. Viehbock, E. M. Konig, G. Sauseng-Fellegger, C. 
Zambo-Polz, H. Heimel and A. I. Grigoriev (1994). "Changes in blood and plasma composition with lower 
body negative pressure on the ground and in space in one subject." Aviat Space Environ Med 65(3): 214-9. 

Hoegenauer, E. and K. R. Wagner (1994). Artificial gravity for long duration manned space flight. AIAA Space 
Programs and Technologies Conference, Huntsville, AL. 

Hofmann, P., J. Burfeindt, A. Kellig, B. Seelaender, E. Uffrecht and W. Teiwes (1994). "Supplements to VOG Mir 
1992: The German Vestibular Laboratory." In ESA, Proceedings of the Fifth European Symposium on Life 
Sciences Research in Space p 522(See N95-17751 04-51): 515-522. 

Hofstetter-Degen, K., J. Wetzig, R. J. von Baumgarten and S. Watanabe (1994). "Ocular torsion during microgravity 
on a space mission in 1992." Acta Astronaut 33: 37-40. 

Igarashi, M., T. Nakazato, K. Yajima and A. Miyamoto (1994). "Artificial G-load and chemical changes of saliva." Acta 
Astronaut 33: 253-7. 

Ijiri, K., K. Hirayanagi, A. Miyamoto, C. Sekiguchi and K. Yajima (1994). "Behavior of Medaka fish under 
microgravity." Journal of Aerospace and Environmental Medicine 31(1): 20-23. 

Ijiri, K., M. Yamashita, S. Nagaoka and K. Koga (1994). Postural control of medaka fish and contribution of visual 
sense. Tokyo, Japan, Tokyo Univ.: 63-66. 

Ikeda, T., T. Sekitani, T. Kido, K. Kanaya, T. Tahara and H. Hara (1994). "[Equilibrium of small animals in "drop shaft" 
experimentation--preliminary study on the frog with vestibular neurectomy]." Nippon Jibiinkoka Gakkai Kaiho 
97(4): 703-8. 

Izumi-Kurotani, A., M. Yamashita, Y. Kawasaki, T. Kurotani, Y. Mogami, M. Okuno, A. Oketa, A. Shiraishi, K. Ueda, 
R. J. Wassersug and T. Naitoh (1994). "Behavior of Japanese tree frogs under microgravity on MIR and in 
parabolic flight." Adv Space Res 14(8): 419-22. 

Koga, K. (1994). Perceptual-motor re-integration in space. Symposium on Environmental Medicine: Results from SL-
J/FMPT Space Experiments, 14th, Nagoya Univ., Research Inst. of Environmental Medicine. (Aichi, Japan. 

Koga, K., T. Mano, M. Kida, Y. Ota, K. Tsuji, T. Goto and R. Osaka (1994). "Summary report from space experiments 
L-4 with STS-47/Space Shuttle Endeavor. 2: Cooperative eye and head behavior under the parabolic flight 
condition." In its Annals of the Research Institute of Environmental Medicine, Nagoya University 52(See 
N95-25006 08-52): 49-52. 

Koga, K., T. Mano, M. Kida, Y. Ota, K. Tsuji, T. Goto and R. Osaka (1994). "Summary report from space experiments 
L-4 with STS-47/Space Shuttle Endeavor. 1: Eye movements and visual stability." In its Annals of the 
Research Institute of Environmental Medicine, Nagoya University 48(See N95-25006 08-52): 42-48. 

Koga, K., T. Mano, M. Mori, M. Kida, Y. Ota, K. Tsuji, T. Goto and R. Osaka (1994). "Summary report from space 
experiments L-4 with STS-47/Space Shuttle Endeavor. 3: Results from L-4 experiments and summary." In 
its Annals of the Research Institute of Environmental Medicine, Nagoya University 62: 53-62. 

Kornilova, L. N. and R. A. Kaspransky (1994). Vestibular function and sensory interaction after spaceflight. 
Proceedings of the Fifth European Symposium on Life Sciences Research in Space. 

Kozlovskaya, I., F. Gerstenbrand, M. Berger, B. Babaev, M. Borisov, N. Burlachkova and A. Sokolov (1994). Results 
of sensorimotor studies performed on board of 'Mir' station. IAF, International Astronautical Congress, 45th, 
Jerusalem, Israel. 

Krippendorf, B. B. and D. A. Riley (1994). "Temporal changes in sarcomere lesions of rat adductor longus muscles 
during hindlimb reloading." Anat Rec 238(3): 304-10. 

Kvetnansky, R., V. B. Noskov, P. Blazicek, L. Macho, A. I. Grigoriev, D. S. Goldstein and I. J. Kopin (1994). "New 
approaches to evaluate sympathoadrenal system activity in experiments on Earth and in space." Acta 
Astronaut 34: 243-54. 

Lackner, J. R. and A. Graybiel (1994). "Use of promethazine to hasten adaptation to provocative motion." J Clin 
Pharmacol 34(6): 644-8. 

Layne, C. S., Bloomberg, J. J., McDonald, P. V., Jones, G., and Pruett, C. J. (1994). "Lower-Limb Electromyographic-
Activity Patterns During Treadmill Locomotion Following Space Flight." Aviation, Space, and Environmental 
Medicine 65: 449. 

Lebaron-Jacobs, L., J. F. Bottollier-Depois, V. D. Nguyen, M. Siegrist, C. Andre-Deshays, O. Marsal, V. M. Petrov, S. 
B. Koslova, M. Tognini and S. Avdeev (1994). "Real time dose rate and LET spectrum aboard MIR station 



 

96 

during 1992." Acta Astronaut 33: 195-9. 
Leone, G., M. Lipshits, Y. Matsakis, V. Gurfinkel and A. Berthoz (1994). "Influence of weightlessness upon mental 

rotation and detection of bilateral symmetry." In ESA, Proceedings of the Fifth European Symposium on Life 
Sciences Research in Space p 393(See N95-17751 04-51): 387-393. 

Li, Y., Q. Xia, Y. Han, B. Jiang, F. Ba and S. Zheng (1994). "Study on effects of ultralow-frequency vibration on 
human body X-axis." Space Medicine and Medical Engineering (1002-0837) vol. 7(no. 4): 242-250. 

Lipshits, M. I., E. V. Gurfinkel, J. Mcintyre, J. Droulez, V. S. Gurfinkel and A. Berthoz (1994). Influence of 
weightlessness on haptic perception. Proceedings of the Fifth European Symposium on Life Sciences 
Research in Space. 

McDonald, P. V., Bloomberg, J. J., Layne, C. S., and Peters, B. (1994). "Intersegmental Coordination During 
Treadmill Locomotion Following Space Flight." Aviation, Space, and Environmental Medicine 65: 449. 

Merfeld, D. M., J. R. Christie and L. R. Young (1994). "Perceptual and eye movement responses elicited by linear 
acceleration following spaceflight." Aviat Space Environ Med 65(11): 1015-24. 

Miller, E. S., D. A. Koebel, S. A. Davis, J. B. Klein, K. R. McLeish, D. Goldwater and G. Sonnenfeld (1994). "Influence 
of suspension on the oxidative burst by rat neutrophils." J Appl Physiol 76(1): 387-90. 

Miller, E. S. and G. Sonnenfeld (1994). "Influence of antiorthostatic suspension on resistance to murine Listeria 
monocytogenes infection." J Leukoc Biol 55(3): 371-8. 

Mori, S., G. Mitarai, S. Takagi, A. Takabayashi, S. Usui, T. Nakamura, M. Sakakibara, M. Nagatomo and R. J. von 
Baumgarten (1994). "Space experiment using large-sized fish: in case of carp in Spacelab-J mission." Acta 
Astronaut 33: 41-7. 

Mount, F. E., S. Adam, T. McKay, M. Whitmore, D. Merced Moore, T. Holden, C. Wheelwright, A. Koros, Sr., M. 
Oneal, J. Toole and et al. (1994). Human factors assessments of the STS-57 SpaceHab-1 mission. 
Houston, TX, NASA Lyndon B. Johnson Space Center: 42 pages. 

Mueller, C., L. Kornilova, G. Wiest and L. Deecke (1994). "Visually induced vertical self-motion sensation is altered in 
microgravity adaptation." J Vestib Res 4(2): 161-7. 

Mueller, C., L. Kornilova, G. Wiest and N. Steinhoff (1994). "Psychophysical studies of visuo-vestibular interaction in 
microgravity." Acta Astronaut 33: 9-13. 

Mueller, C., L. N. Kornilova, G. Wiest and L. Deecke (1994). Results from vertical vection experiments in short and 
long term space flights. Proceedings of the Fifth European Symposium on Life Sciences Research in Space. 

Mueller, C., G. Wiest, N. Steinhoff and L. Kornilova (1994). "Psychophysical studies of visuo-vestibular interaction in 
microgravity." Acta Astronautica (0094-5765) vol. 33(July 1994): 9-13. 

Neubert, J., W. Briegleb, A. Schatz, B. Bromeis, A. Linke Hommes, H. Rahmann, K. Slenzka, E. Horn, K. Esseling 
and C. Sebastian (1994). "Spacelab mission D-2 experiment STATEX gravity perception and neuronal 
plasticity. Comparative investigations of near weightlessness effects on the development and function of the 
gravity perceiving system of two waterliving vertebrates (Xenopus laevis Daudin, Oreochromis 
mossambicus)." In ESA, Proceedings of the Fifth European Symposium on Life Sciences Research in 
Space p 81(See N95-17751 04-51): 77-81. 

Neubert, J., A. Schatz, W. Briegleb, B. Bromeis, A. Linke-Hommes, H. Rahmann, K. Slenzka and E. Horn (1994). 
Early development in aquatic vertebrates in near weightlessness during the D-2 mission STATEX project. 
Proceedings of the Meeting F1.1 of the Scientific Commission F of the13th COSPAR Scientific Assembly, 
Hamburg, Germany. 

Newberg, A. B. (1994). "Changes in the central nervous system and their clinical correlates during long-term 
spaceflight." Aviat Space Environ Med 65(6): 562-72. 

Newburg, A. B. (1994). "Changes In the central nervous system and their clinical correlates during long-term 
spaceflight." Aviation, Space, and Environmental Medicine (0095-6562) vol. 65(no. 6): 562-572. 

Noskov, V. B. and A. I. Grigoriev (1994). "Diuretic as a means for rapid adaptation to weightlessness." Acta Astronaut 
32(12): 841-3. 

Pavy-Le Traon, A., A. Guell, S. Saivin, G. Houin, C. Soulez-Lariviere and M. Pujos (1994). "The use of medicaments 
in space--therapeutic measures and potential impact of pharmacokinetics due to weightlessness." Esa J 
18(1): 33-50. 

Peterka, R. J. (1994). "Torsional vestibulo-ocular reflex measurements for identifying otolith asymmetries possibly 
related to space motion sickness susceptibility." Acta Astronaut 33: 1-8. 

Popova, I. A. and A. I. Grigoriev (1994). "Metabolic effects of spaceflight: Cosmos missions overview." Adv Space 
Biol Med 4: 69-83. 

Reschke, M. F., Harm, D. L., Parker, D. E., Sandoz, G. R., Homick, J. L., and Vanderploeg, J. M., (1994). 
Neurophysiologic Aspects: Space Motion Sickness. Space Physiology and Medicine. C. L. H. A. E. 
Nicogossian, and S. L. Pool. Philadelphia, Lea and Febiger: 228–260. 

Reschke, M. F., Bloomberg, J. J., Paloski, W. H., Harm, D. L., and Parker, D. E. (1994). Neurophysiologic Aspects: 
Sensory and Sensory-Motor Function. Space Physiology and Medicine. C. L. H. A. E. Nicogossian, and S. L. 
Pool. Philadelphia, Lea and Febiger: 261–285. 

Reschke, M. F., J. J. Bloomberg, D. L. Harm and W. H. Paloski (1994). "Space flight and neurovestibular adaptation." 
J Clin Pharmacol 34(6): 609-17. 



 

97 

Roll, J.-P., K. Popov, J. C. Gilhodes, R. Roll, V. Gurfinkel and C. Quoniam (1994). Changes in human proprioceptive 
functions in weightlessness. Proceedings of the Fifth European Symposium on Life Sciences Research in 
Space. 

Ross, M. D. (1994). "A spaceflight study of synaptic plasticity in adult rat vestibular maculas." Acta Otolaryngol Suppl 
516: 1-14. 

Ross, M. D. (1994). Computational Approaches to Vestibular Research. Moffett Field, CA, NASA Ames Research 
Center. 

Satake, H., W. J. Becker, S. J. Wood, K. Matsunami and M. F. Reschke (1994). "Cardiovascular responses to KC-
135 hyper-gravity." Acta Astronaut 33: 77-87. 

Sekiguchi, C. (1994). "Issues of health care under weightlessness." Acta Physiol Scand Suppl 616: 89-97. 
Severac, A., P. Bessou and B. Pages (1994). "Unusual visual stimulation in dynamic balance conditions: proposal for 

a space motion sickness test." Adv Space Res 14(8): 389-94. 
Shenkman, B. S., I. B. Kozlovskaya, S. L. Kuznetsov, T. L. Nemirovskaya and D. Desplanches (1994). "Plasticity of 

skeletal muscle fibres in space-flown primates." J Gravit Physiol 1(1): P64-6. 
Simanonok, K. E. and J. B. Charles (1994). "Space sickness and fluid shifts: a hypothesis." J Clin Pharmacol 34(6): 

652-63. 
Slenzka, K., R. Appel, R. Hilbig, T. Kappel, S. Vetter, B. Freischuetz and H. Rahmann (1994). "Behavioural and 

biochemical investigations of the influence of altered gravity on the CNS of aquatic vertebrates during 
ontogeny." Advances in Space Research 14(8): 309-312. 

Sonnenfeld, G., L. Schaffar, D. A. Schmitt, C. Peres and E. S. Miller (1994). "The Rhesus monkey as a model for 
testing the immunological effects of space flight." Adv Space Res 14(8): 395-7. 

Spangenberg, D. B., T. Jernigan, C. Philput and B. Lowe (1994). "Graviceptor development in jellyfish ephyrae in 
space and on Earth." Adv Space Res 14(8): 317-25. 

Suzuki, Y., T. Murakami, K. Kawakubo, Y. Haruna, K. Takenaka, S. Goto, Y. Makita, S. Ikawa and A. Gunji (1994). 
"Regional changes in muscle mass and strength following 20 days of bed rest, and the effects on orthostatic 
tolerance capacity in young subjects." J Gravit Physiol 1(1): P57-8. 

Tafforin, C. and R. Campan (1994). "Ethological experiments on human orientation behavior within a three-
dimensional space--in microgravity." Adv Space Res 14(8): 415-8. 

Tahara, T. (1994). "[Effect of retroauricular galvanic stimulation on muscle atrophy in the unweighted rat hindlimb]." 
Nippon Jibiinkoka Gakkai Kaiho 97(2): 268-73. 

Thonnard, J.-L. (1994). The test methodology used for the evaluation of the Hermes Extravehicular Activity Glove and 
preliminary results. Proceedings of the Fifth European Symposium on Life Sciences Research in Space, 
Universite Catholique de Louvain. 

Watt, D. G. D. and C. M. Oman (1994). "Motion sickness susceptibility testing using torso rotation." In Canadian 
Space Agency, Spacebound 25(See N94-36568 12-12): 24-25. 

Wetzig, J., K. Hofstetter-Degen, R. J. von Baumgarten and S. Watanabe (1994). "Ground based eccentric chair 
experiments." Acta Astronaut 33: 27-36. 

Yajima, K., A. Miyamoto, M. Ito, R. Maru, T. Maeda, E. Sanada, T. Nakazato, C. Saiki, Y. Yamaguchi, M. Igarashi 
and S. Matsumoto (1994). "Human cardiovascular and vestibular responses in long minutes and low +Gz 
loading by short arm centrifuge." Acta Astronaut 33: 239-52. 

Zhuang, X. C., Y. Z. Sun, J. Cui, J. M. Zhu, C. Jiang, Q. L. Xiang and C. S. Li (1994). "Studies on atrophic change of 
soleus muscle and its countermeasures in suspended rat." J Gravit Physiol 1(1): P61-3. 

(1995). "STS Flight 64 mission highlights." 
Amblard, B., C. Assaiante, J. C. Fabre, N. Martin, J. Massion, L. Mouchnino and S. Vernazza (1995). "Voluntary head 

stabilization in space during trunk movements in weightlessness." Acta Astronaut 36(8-12): 415-22. 
Andre-Deshays, C., J. P. Haignere, A. Guell, O. Marsal, L. Suchet, A. Kotovskaya, V. Gratchev, A. Noskin and A. 

Grigoriev (1995). "Biomedical program of the ALTAIR french russian flight onboard the MIR station." Acta 
Astronaut 36(8-12): 707-12. 

Balzamo, E. (1995). "Sleep-wake cycles in Rhesus monkeys during Spacelab flight simulations." Journal of 
Gravitational Physiology 2(1): 54-55. 

Batocchi, A. P., A. Evoli, S. Servidei, M. T. Palmisani, F. Apollo and P. Tonali (1995). "Myasthenia gravis during 
interferon alfa therapy." Neurology 45(2): 382-3. 

Black, F. O., W. H. Paloski, D. D. Doxey-Gasway and M. F. Reschke (1995). "Vestibular plasticity following orbital 
spaceflight: recovery from postflight postural instability." Acta Otolaryngol Suppl 520 Pt 2: 450-4. 

Cheung, B. S., K. E. Money and I. P. Howard (1995). "Dynamics of torsional optokinetic nystagmus under altered 
gravitoinertial forces." Exp Brain Res 102(3): 511-8. 

Clement, G., C. Darlot, A. Petropoulos and A. Berthoz (1995). "Eye movements and motion perception induced by 
off-vertical axis rotation (OVAR) at small angles of tilt after spaceflight." Acta Otolaryngol 115(5): 603-9. 

Collins, J. J., C. J. De Luca, A. E. Pavlik, S. H. Roy and M. S. Emley (1995). "The effects of spaceflight on open-loop 
and closed-loop postural control mechanisms: human neurovestibular studies on SLS-2." Exp Brain Res 
107(1): 145-50. 

Foley, T. M. (1995). "Learning from living in space." Aerosp Am 33(4): 24-30. 



 

98 

Galle, R. R., A. R. Kotovskaia, G. F. Nikolashin and M. I. Chuk (1995). "[The Jupiter-2 slow-rotation system]." 
Aviakosm Ekolog Med 29(2): 53-4. 

Gitelson, J. I., V. Blum, A. I. Grigoriev, G. M. Lisovsky, N. S. Manukovsky, E. Sinyak Yu and S. A. Ushakova (1995). 
"Biological-physical-chemical aspects of a human life support system for a lunar base." Acta Astronaut 37: 
385-94. 

Glasauer, S., M. A. Amorim, J. J. Bloomberg, M. F. Reschke, B. T. Peters, S. L. Smith and A. Berthoz (1995). "Spatial 
orientation during locomotion [correction of locomation] following space flight." Acta Astronaut 36(8-12): 423-
31. 

Glasauer, S., M. A. Amorim, J. J. Bloomberg, M. F. Reschke, B. T. Peters, S. L. Smith and A. Berthoz (1995). "Spatial 
orientation during locomotion following space flight." Acta Astronautica (0094-5765) vol. 36(nos.8-12, Oct.-
Dec.): 423-431. 

Grigorian, R. A., G. S. Aizikov and J. V. Kreidich (1995). "Motor reactions and vestibular reflexes in cats and monkey 
in weightlessness." J Gravit Physiol 2(1): P80-1. 

Grigorian, R. A., G. S. Aizikov and J. V. Kreidich (1995). Motor reactions and vestibular reflexes in cats and monkey 
in weightlessness, Academy of Sciences (USSR) (Saint Petersburg,  USSR). 

Grigoriev, A. I., C. Huntoon and V. Natochin Yu (1995). "On the correlation between individual biochemical 
parameters of human blood serum following space flight and their basal values." Acta Astronaut 36(8-12): 
639-48. 

Holstein, G. R. (1995). Space flight, stress and neuronal plasticity. 
Kass, J., R. Kass and I. Samaltedinov (1995). "Psychological considerations of man in space: problems & solutions." 

Acta Astronaut 36(8-12): 657-60. 
Katafuchi, T., T. Hori, Y. Oomura and K. Koizumi (1995). "Cerebellar afferents to neuroendocrine cells: implications 

for adaptive responses to simulated weightlessness." Endocr J 42(6): 729-37. 
Kenyon, R. V., R. Kerschmann, R. Sgarioto, S. Jun and J. Vellinger (1995). "Normal vestibular function in chicks after 

partial exposure to microgravity during development." J Vestib Res 5(4): 289-98. 
Kornilova, L. N., Muller, Kh., and Chernobylskiy, L.M. (1995). "Phenomenology of Illusory Reactions in 

Weightlessness." Fiziologiia Cheloveka 21(4): 50-62. 
Kornilova, L. N., Grigorova, V., Bodo, G., and Chernobylskiy, L.M. (1995). "Neurophysiological Principles of 

Adaptation of the Vestibular System to Microgravity Conditions." Aviakosmicheskaya i Ekologicheskaya 
Meditsina(6). 

Kornilova, L. N., Bodo, G., and Chernobylsky, L.M. (1995). "Regularities in Neurophysiological Adaptation of 
Vestibular System to Microgravitational Conditions." Aviakosmicheskaya i Ekologicheskaya Meditsina 5: 23-
30. 

Kornilova, L. N., V. Grigorova, F. Bodo and L. M. Chernobyl'skii (1995). "[Neurophysiological patterns of vestibular 
adaptation to microgravity]." Aviakosm Ekolog Med 29(5): 23-30. 

Kornilova, L. N., K. Miuller and L. M. Chernobyl'skii (1995). "[Phenomenology of spatial illusory reactions in 
weightlessness]." Fiziol Cheloveka 21(4): 50-62. 

Kornilova, L. N., K. Miuller, G. Vest, G. Shtainvender, R. Toier, L. M. Chernobyl'skii, V. A. Smirnov and A. V. Poliakov 
(1995). "[Spontaneous and visually induced illusory responses in weightlessness (results of the Austrian-
Russian experiment "Optovert" performed within the framework of the program "Austromir", part I)]." 
Aviakosm Ekolog Med 29(6): 4-11. 

Kozlovskaya, I. B., A. I. Grigoriev and V. I. Stepantzov (1995). "Countermeasure of the negative effects of 
weightlessness on physical systems in long-term space flights." Acta Astronaut 36(8-12): 661-8. 

LeBlanc, A., R. Rowe, V. Schneider, H. Evans and T. Hedrick (1995). "Regional muscle loss after short duration 
spaceflight." Aviat Space Environ Med 66(12): 1151-4. 

Leone, G., M. Lipshits, V. Gurfinkel and A. Berthoz (1995). "Influence of graviceptives cues at different level of visual 
information processing: the effect of prolonged weightlessness." Acta Astronaut 36(8-12): 743-51. 

Leone, G., M. Lipshits, V. Gurfinkel and A. Berthoz (1995). "Is there an effect of weightlessness on mental rotation of 
three-dimensional objects?" Brain Res Cogn Brain Res 2(4): 255-67. 

Leone, G., M. Lipshits, J. McIntyre and V. Gurfinkel (1995). "Independence of bilateral symmetry detection from a 
gravitational reference frame." Spat Vis 9(1): 127-37. 

Lipshits, M. I., Z. Leon, V. S. Gurfinkel and A. Bertoz (1995). "[Study of the microgravity effect on the inertia of mental 
tracking of moving objects]." Aviakosm Ekolog Med 29(5): 20-3. 

Markham, C. H. and S. G. Diamond (1995). "Space motion sickness." Aviat Space Environ Med 66(1): 86-7. 
Marsal, O., C. Andre-Deshays, D. Cauquil, A. Kotovskaya, V. Gratchev and A. Noskin (1995). "PHYSIOLAB: a new 

laboratory for the study of the cardio-vascular system." Acta Astronaut 36(8-12): 607-13. 
Massion, J., K. Popov, J. C. Fabre, P. Rage and V. Gurfinkel (1995). "Body orientation and center of mass control in 

microgravity." Acta Astronaut 36(8-12): 763-9. 
Mcnaughton, B. L. K., J. J. (1995). Ensemble neural coding of place and direction in zero-. 
Miller, E. S., D. A. Koebel and G. Sonnenfeld (1995). "Influence of spaceflight on the production of interleukin-3 and 

interleukin-6 by rat spleen and thymus cells." J Appl Physiol 78(3): 810-3. 
Miyamoto, A., K. Saga, T. Kinoue, T. Nakazato, K. Hirayanagi, K. Yajima, S. Hayashi and S. Matsumoto (1995). 



 

99 

"Comparison of gradual and rapid onset runs in a short-arm centrifugation." Acta Astronaut 36(8-12): 685-
92. 

Mori, S. (1995). "Disorientation of animals in microgravity." Nagoya J Med Sci 58(3-4): 71-81. 
Mori, S., G. Mitarai, A. Takabayashi, S. Usui, M. Sakakibara, M. Nagatomo and R. J. von Baumgarten (1995). Visuo-

vestibular sensory conflicts in fish under prolonged microgravity. Strengthening cooperation in the 21st 
century; Proceedings of the 6th International Space Conference of Pacific Basin Societies, Marina Del Rey, 
CA. 

Mori, S., A. Takabayashi, S. Usui, M. Sakakibara, M. Nagatomo and R. J. von Baumgarten (1995). Visuo-vestibular 
sensory conflicts in fish under prolonged microgravity. Strengthening cooperation in the 21st century; 
Proceedings of the 6th International Space Conference of Pacific Basin Societies, Marina Del Rey, CA. 

Norfleet, W. T., A. C. Coats and M. R. Powell (1995). "Inverted immersion as a novel gravitoinertial environment." 
Aviat Space Environ Med 66(9): 825-8. 

Pestov, I. D. (1995). "[The reactions to weightlessness exposure: adaptation or disease?]." Aviakosm Ekolog Med 
29(2): 56-9. 

Peterson, G. (1995). STS-70 post flight presentation. Washington, DC, NASA. 
Pozzo, T., A. Berthoz and C. Popov (1995). "Effect of weightlessness on posture and movement control during a 

whole body reaching task." Acta Astronaut 36(8-12): 727-32. 
Robertson, D. (1995). Autonomic neurophysiology in microgravity. 
Rumbaugh, D. M., D. A. Washburn and W. K. Richardson (1995). Selection of behavioral tasks and development of 

software for evaluation of rhesus monkey behavior during spaceflight [Topical Semiannual Status Report. 
Atlanta, GA, Georgia State Univ. 

Sandler, H., J. Vernikos, H. M. Wegmann and K. E. Klein (1995). "Introduction." Acta Astronaut 35(4-5): 247-51. 
Schneider, V., V. Oganov, A. LeBlanc, A. Rakmonov, L. Taggart, A. Bakulin, C. Huntoon, A. Grigoriev and L. Varonin 

(1995). "Bone and body mass changes during space flight." Acta Astronaut 36(8-12): 463-6. 
Sebastian, C., E. Horn, K. Esseling and J. Neubert (1995). "Readaptation of the vestibuloocular reflex to 1g-condition 

in immature lower vertebrates (Xenopus laevis) after micro- or hypergravity exposure." Acta Astronaut 36(8-
12): 487-503. 

Sebastian, C., E. Horn, K. Essling and J. Neubert (1995). "Readaptation of the vestibuloocular reflex to 1-g condition 
in immature lower vertebrates (Xenopus laevis) after micro- or hypergravity exposure." Acta Astronautica 
(0094-5765) vol. 36(nos.8-12, Oct.-Dec.): 487-503. 

Shen, X. Y., Y. Y. Xue, J. R. Meng, Q. L. Xiang, B. S. Xie, Y. Q. Wang and J. Chen (1995). "The study on the 
mechanism of G intolerance of rabbits after simulated weightlessness." J Gravit Physiol 2(1): P23-4. 

Sologubov, E. G., A. B. Iavorskii, V. I. Kobrin, A. S. Barer and V. G. Bosykh (1995). "[Role of vestibular and visual 
analyzers in changes of postural activity of patients with childhood cerebral palsy in the process of treatment 
with space technology]." Aviakosm Ekolog Med 29(5): 30-4. 

Souza, K., R. Hogan and R. Ballard, Eds. (1995). Life into Space, Space Life Sciences Experiments NASA AMES 
Research Center (1965 – 1990). Washington, D.C., National Aeuronautics and Space Adminitstration. 

Takabayashi, A., K. Ohara, T. Omura, S. Watanabe, S. Mori, M. Tanaka and S. Nagaoka (1995). "Vestibular 
adaptation of fish in IML-2 mission." Journal of the Japan Society of Microgravity Application 12(3): 37-42. 

Takahashi, M., M. Ogata and M. Miura (1995). "Teleology of motion sickness." Acta Otolaryngol 115(2): 130-3. 
Vernikos, J. (1995). "Pharmacological approaches." Acta Astronaut 35(4-5): 281-95. 
Vorobiev, D., A. Maillet, J. O. Fortrat, L. Pastushkova, A. M. Allevard, D. Sigaudo, R. Cartier, M. Patricot, C. Andre-

Deshays, A. Kotovskaya, A. Grigoriev, C. Gharib and G. Gauquelin (1995). "Blood volume regulating 
hormones, fluid and electrolyte modifications during 21 and 198-day space flights (Altair-MIR 1993)." Acta 
Astronaut 36(8-12): 733-42. 

Wallace, R. (1995). Microgravity and Charge Transfer in the Neuronal Membrane: Implications for Computational 
Neurobiology. Orlando, FL, University of Central Florida, Dept. of Sociology and Anthropology. 

Wiederhold, M. L., M. Yamashita, K. A. Larsen, J. S. Batten, H. Koike and M. Asashima (1995). "Development of the 
otolith organs and semicircular canals in the Japanese red-bellied newt, Cynops pyrrhogaster." Hear Res 
84(1-2): 41-51. 

Young, L. R. (1995). "Effects of orbital space flight on vestibular reflexes and perception." Acta Astronaut 36(8-12): 
409-13. 

Zenner, H. P. and U. Zimmermann (1995). "Caloric evoked motile responses of mammalian vestibular sensory cells." 
Acta Otolaryngol 115(4): 484-7. 

(1996). Report of Investigation of Manned Space Technology, Space Medicine and Human Science: Vestibular - 
Neural Syst. Tokyo,  Japan, Mitsubishi Research Inst., Inc. 

(1996). Report of Investigation of Manned Space Technology, Space Medicine and Human Science: Muscle and 
Exercise. Tokyo,  Japan, National Space Development Agency. 

Albery, W. B. and E. T. Martin (1996). "Development of space motion sickness in a ground-based human centrifuge." 
Acta Astronaut 38(9): 721-31. 

Andresen, R. D. and R. Domesle (1996). The Euromir mission Euromir 95: Crew debriefing and lessons learnt. 
Noordwijk Netherlands, European Space Agency.  European Space Research and Technology Center, 



 

100 

ESTEC, Euromir Project: 9-17. 
Anken, R. H., K. Slenzka, J. Neubert and H. Rahmann (1996). "Histochemical investigations on the influence of long-

term altered gravity on the CNS of developing cichlid fish: results from the 2nd German Spacelab Mission D-
2." Adv Space Res 17(6-7): 281-4. 

Baroni, G., G. Ferrigno, G. Andreoni, A. Pedotti and F. Bracciaferri (1996). Accuracy Assessment in Microgravity 3D 
Human Movement Analysis, Milan Univ., Centro di Bioingegneria (Italy). 

Begault, D. R. and M. T. Pittman (1996). "Three-dimensional audio versus head-down traffic alert and collision 
avoidance system displays." Int J Aviat Psychol 6(1): 79-93. 

Billica, R. D., S. C. Simmons, K. L. Mathes, B. A. McKinley, C. C. Chuang, M. L. Wear and P. B. Hamm (1996). 
"Perception of the medical risk of spaceflight." Aviat Space Environ Med 67(5): 467-73. 

Bock, O. (1996). Visuo-Motor Coordination in Changed Gravity, German Sports Univ. (Cologne,  German. 
Bronkhorst, A. W., J. A. Veltman and L. van Breda (1996). "Application of a three-dimensional auditory display in a 

flight task." Hum Factors 38(1): 23-33. 
Clarke, A. H., J. Grigull, W. Krzok and H. Scherer (1996). The Three-Dimensional Vestibulo-Ocular Reflex During 

Prolonged Microgravity, Freie Univ., Vestibular Research Lab. (Berlin,  Germany). 
Clément, G., Reschke MF. (1996). Neurosensory and Sensory-Motor Functions. Biological and Medical Research in 

Space. P. B. David Moore, Heinz Oser, Springer-Verlag: 178-258. 
Clement, G., S. J. Wood and M. F. Reschke (1996). Spatial Transformation of the Vestibulo-Ocular Reflex during 

Spaceflight, NASA Johnson Space Center (Houston, TX United States). 
Cochran, S. L. (1996). Basic Gravitational Reflexes in the Larval Frog [Final Report, 1 Jan.1992 - 31 Aug. 1996. 

Galveston, TX United States, Texas Univ., Dept. of Otolaryngology. 
Dai, M., T. Raphan, I. Kozlovskaya and B. Cohen (1996). "Modulation of vergence by off-vertical yaw axis rotation in 

the monkey: normal characteristics and effects of space flight." Exp Brain Res 111(1): 21-9. 
de Graaf, B. and A. J. de Roo (1996). "Effects of long duration centrifugation on head movements and a psychomotor 

task." J Vestib Res 6(1): 23-9. 
de Jong, H. A., E. N. Sondag, A. Kuipers and W. J. Oosterveld (1996). "Swimming behavior of fish during short 

periods of weightlessness." Aviat Space Environ Med 67(5): 463-6. 
DeGraaf, B., J. E. Bos, W. Tielemans, F. Rameckers, A. H. Rupert and F. E. Guedry (1996). Otolith Contribution to 

Ocular Torsion and Spatial Orientation During Acceleration [Final Report]. Pensacola, FL, Naval Aerospace 
Medical Research Lab. 

Egorov, A. D. (1996). "[Qualification of human body reactions to microgravity]." Aviakosm Ekolog Med 30(4): 14-20. 
Fermin, C. D., D. Martin, T. Jones, J. Vellinger, M. Deuser, P. Hester and R. Hullinger (1996). "Microgravity in the 

STS-29 space shuttle discovery affected the vestibular system of chick embryos." Histol Histopathol 11(2): 
407-26. 

Ferrigno, G., G. Baroni, A. Anolli and A. Pedotti (1996). Quantitative Analysis of Movement Control in Prolonged 
Microgravity. European Space Agency (Paris France) [International Organization], Paris, France. 

Galper, A., Y. Ozerov, A. Popov, V. Zemskov, V. Zverev, A. Alexandrov, S. Avdeev, C. Fuglesang, V. Shabelnikov, P. 
Carlson, M. dePascale, P. Picozza, R. Sparvoli, O. Adriani, G. Castellini, P. Spillantini, G. Barbiellini, M. 
Boezio and A. Vacchi (1996). SilEye on Mir: First Active Detector for the Study of Light Flashes in Space. 
European Space Agency (Paris France) [International Organization, Paris, France. 

Grigoriev, A. I. and A. Egorov (1996). "The mechanisms involved in cardiovascular system changes during long 
space flights." Environmental medicine volume 40(no. 1): 1-11. 

Grigoriev, A. I. and A. D. Egorov (1996). "The mechanisms involved in cardiovascular system changes during long 
space flights." Environ Med 40(1): 1-11. 

Grigoriev, A. I., C. L. Huntoon, B. V. Morukov, H. W. Lane, I. M. Larina and S. M. Smith (1996). "Endocrine, renal, 
and circulatory influences on fluid and electrolyte homeostasis during weightlessness: a joint Russian-U.S. 
project." J Gravit Physiol 3(2): 83-6. 

Grigorova, V. K. and L. N. Kornilova (1996). "Microgravity effect on the vestibulo-ocular reflex is dependent on otolith 
and vision contributions." Aviat Space Environ Med 67(10): 947-54. 

Horn, E., C. Sebastian, J. Neubert and G. Kamper (1996). Development of an Insect Gravity Sensory System in 
Space: A Project for the Neurolab Mission. Deutsche Agentur fuer Raumfahrtangelegenheiten G.m.b.H., 
Bonn Germany. 

Kihm-Leygues, E., J. Mazet, G. Demanuele, J. Patoue, O. Marsal and J. Bois (1996). Cognilab: A Complex 
Instrument for Cognitive Sciences Investigation during the French Cassiopee Mission, AETA (Clamart,  
France). 

Knudsen, E. I. and P. F. Knudsen (1996). "Disruption of auditory spatial working memory by inactivation of the 
forebrain archistriatum in barn owls." Nature 383(6599): 428-31. 

Koga, K. (1996). "Manned space flight activities and sensory-motor coordinations." Journal of the Japan Society for 
Aeronautical and Space Sciences 44(506): 8-12. 

Kornilova, L. N., C. Mueller and L. M. Chernobyl'skii (1996). "Phenomenology of spatial illusory reactions under 
conditions of weightlessness." Hum Physiol 21(4): 344-51. 

Kornilova, L. N., C. Mueller and V. Grigorova (1996). Spontaneous and Visually Induced Oculomotor Reactions 



 

101 

during Long-Term Spaceflight, Institute of Biomedical Problems (Moscow,  USSR). 
Kornilova, L. N., C. Mueller, G. Wiest, G. Shtenvender, R. Toyer, L. M. Chernobyl'skii, V. A. Smirnov and A. V. 

Poliakov (1996). "[Awareness of the subjective vertical in weightlessness (results of Austrian-Russian 
experiment Optovert performed within the framework of the program Austromir, part III)]." Aviakosm Ekolog 
Med 30(2): 11-5. 

Kornilova, L. N. and I. K. Tarasov (1996). "[Orientation illusions in weightlessness]." Aviakosm Ekolog Med 30(3): 17-
24. 

Korolkov, V., D. Helwig, M. Viso and J. Connolly (1996). "Cosmos 2229 mission. Overview." J Appl Physiol 81(1): 
186-7. 

Lackner, J. R. and P. DiZio (1996). "Motor function in microgravity: movement in weightlessness." Curr Opin 
Neurobiol 6(6): 744-50. 

Layne, C. S., P. V. McDonald, A. P. Mulavara, C. J. Pruett and J. J. Bloomberg (1996). The use of foot pressure to 
enhance neuromuscular activation during space flight; Abstract only. Life Sciences and Space Medicine 
Conference, Houston, TX, Mar. 5-7,, Houston, TX, Reston, VA, United States:American Institute of 
Aeronautics and Astronautics. 

McDonald, P. V., C. Basdogan, J. J. Bloomberg and C. S. Layne (1996). "Lower limb kinematics during treadmill 
walking after space flight: implications for gaze stabilization." Exp Brain Res 112(2): 325-34. 

McDonald, P. V., C. S. Layne and J. J. Bloomberg (1996). Transmission of locomotion heelstrike accelerations after 
space flight  - Implications for head movement control; Abstract only. Life Sciences and Space Medicine 
Conference, Houston, TX, Mar. 5-7, 1996, Houston, TX, Reston, VA, American Institute of Aeronautics and 
Astronautics,. 

Merfeld, D. M. (1996). "Effect of spaceflight on ability to sense and control roll tilt: human neurovestibular studies on 
SLS-2." J Appl Physiol 81(1): 50-7. 

Merfeld, D. M. (1996). "Effect of spaceflight on ability to sense and control roll tilt - Human neurovestibular studies on 
SLS-2." Journal of Applied Physiology (8750-7587) 81(1): 50-57. 

Merfeld, D. M., K. A. Polutchko and K. Schultz (1996). "Perceptual responses to linear acceleration after spaceflight: 
human neurovestibular studies on SLS-2." J Appl Physiol 81(1): 58-68. 

Merfeld, D. M., K. A. Polutchko and K. Schultz (1996). "Perceptual responses to linear acceleration after spaceflight - 
Human neurovestibular studies on SLS-2." Journal of Applied Physiology (8750-7587) 81(1): 58-68. 

Mori, S., G. Mitarai, A. Takabayashi, S. Usui, M. Sakakibara, M. Nagatomo and R. J. von Baumgarten (1996). 
"Evidence of sensory conflict and recovery in carp exposed to prolonged weightlessness." Aviat Space 
Environ Med 67(3): 256-61. 

Murakami, N., M. Iwai, H. Kumagai and M. Imamizo (1996). Behavior of toadfish under microgravity. Preprints of 9th 
Inhouse Technical Research Presentation Oct. 01, 1996, Isukuba City Japan. 

Noel, P. and C. Norris (1996). "Motion sickness." J La State Med Soc 148(1): 7-11. 
Oman, C. M., C. F. Pouliot and A. Natapoff (1996). "Horizontal angular VOR changes in orbital and parabolic flight: 

human neurovestibular studies on SLS-2." J Appl Physiol 81(1): 69-81. 
Paulus, U., K. H. Kortje, K. Slenzka and H. Rahmann (1996). "Correlation of altered gravity and cytochrome oxidase 

activity in the developing fish brain." J Hirnforsch 37(1): 103-7. 
Paulus, U., G. Nindl, K. H. Koertje, K. Slenzka, J. Neubert and H. Rahmann (1996). "Influence of altered gravity on 

the cytochemical localization of cytochrome oxidase activity in central and peripheral gravisensory systems 
in developing cichlid fish." Advances in Space Research (0273-1177). 

Paulus, U., G. Nindl, K. H. Kortje, K. Slenzka, J. Neubert and H. Rahmann (1996). "Influence of altered gravity on the 
cytochemical localization of cytochrome oxidase activity in central and peripheral gravisensory systems in 
developing cichlid fish." Adv Space Res 17(6-7): 285-8. 

Pronych, S. P., K. A. Souza, A. W. Neff and R. J. Wassersug (1996). "Optomotor behaviour in Xenopus laevis 
tadpoles as a measure of the effect of gravity on visual and vestibular neural integration." J Exp Biol 199 
(12): 2689-701. 

Rahmann, H., R. H. Anken, R. Hilbig, K.-H. Kortje, K. Slenzka, G. Nindl and U. Paulus (1996). Comparative 
Behaviorial, Histochemical and Electron Microscopical Investigations on the Influence of Altered Gravity on 
the Neurobiology of Developing Fish (Review of the Results from the 2nd German Spacelab Mission D-2). 
Deutsche Agentur fuer Raumfahrtangelegenheiten G.m.b.H., Bonn, Germany. 

Riley, D. A., S. Ellis, G. R. Slocum, F. R. Sedlak, J. L. Bain, B. B. Krippendorf, C. T. Lehman, M. Y. Macias, J. L. 
Thompson and K. Vijayan (1996). "In-flight and postflight changes in skeletal muscles of SLS-1 and SLS-2 
spaceflown rats." Journal of Applied Physiology 81(1): 133-144. 

Ross, M. D. (1996). Gravity Sensor Plasticity in the Space Environment. Astrobiology Workshop: Leadership in 
Astrobiology, NASA Ames Research Center (Moffett Field, CA United States). 

Roy, R. R., J. A. Hodgson, J. Aragon, M. K. Day, I. Kozlovskaya and V. R. Edgerton (1996). "Recruitment of the 
Rhesus soleus and medial gastrocnemius before, during and after spaceflight." J Gravit Physiol 3(1): 11-5. 

Rumbaugh, D. M., D. A. Washburn and W. K. Richardson (1996). Selection of Behavorial Tasks & Development of 
Software for Evaluation of Rhesus Monkey Behavior During Space Flight [Semiannual Report, 1 Mar. - 31 
Aug. 1996]. Atlanta,GA, Georgia State Univ., Language Research Center. 



 

102 

Salisbury, F. B. and M. A. Clark (1996). "Suggestions for crops grown in controlled ecological life-support systems, 
based on attractive vegetarian diets." Adv Space Res 18(4-5): 33-9. 

Spangenberg, D. B., E. Coccaro, R. Schwarte and B. Lowe (1996). "Touch-plate and statolith formation in 
graviceptors of ephyrae which developed while weightless in space." Scanning Microsc 10(3): 875-87; 
discussion 887-8. 

Sullivan, R. (1996). "The hazards of reproduction in space." Acta Obstet Gynecol Scand 75(4): 372-7. 
Sulzman, F. M. (1996). "Life sciences space missions. Overview." J Appl Physiol 81(1): 3-6. 
Tafforin, C. (1996). "Initial moments of adaptation to microgravity of human orientation behavior, in parabolic flight 

conditions." Acta Astronaut 38(12): 963-71. 
Takeda, N., A. Horii, A. Uno, M. Morita, T. Mochizuki, A. Yamatodani and T. Kubo (1996). "A ground-based animal 

model of space adaptation syndrome." J Vestib Res 6(6): 403-9. 
Thirsk, R. (1996). "McGill-trained MD, experiment give June 20 shuttle flight strong Canadian flavour." Cmaj 154(12): 

1884-8. 
Thornton, W. E. (1996). "Initial neurological investigations on shuttle flights." Japanese Journal of Aerospace and 

Environmental Medicine 33(2): 93-101. 
Vernikos, J. (1996). "Human physiology in space." Bioessays 18(12): 1029-37. 
Wagner, D., F. Bellossi and M. Cork (1996). VVIS, Visual and Vestibular Investigation System part of EDEN 

Programme (ESA developed elements for Neurolab). International Astronautical Congress, 47th, Beijing, 
China. 

Wei, J., G. Yan, L. Zhao, R. Duan, F. Xiao, D. Li and J. Wu (1996). "[Changes of brain potentials related to visual 
attention during simulated weightlessness]." Space Med Med Eng (Beijing) 9(4): 256-60. 

Wheeler, E. F., J. Kossowski, E. Goto, R. W. Langhans, G. White, L. D. Albright and D. Wilcox (1996). "Consideration 
in selecting crops for the human-rated life support system: a Linear Programming model." Adv Space Res 
18(1-2): 233-6. 

Wiederhold, M. L. (1996). Early development of a gravity-receptor organ in microgravity (OTOCONIA)  (Final Report 
of IML-2 Experiments). San Antonio, TX, Texas Univ. Health Science Center: 129-140. 

Young, L. R., J. C. Mendoza, N. Groleau and P. W. Wojcik (1996). "Tactile influences on astronaut visual spatial 
orientation: human neurovestibular studies on SLS-2." J Appl Physiol 81(1): 44-9. 

Young, L. R., J. C. Mendoza, N. Groleau and P. W. Wojcik (1996). "Tactile influences on astronaut visual spatial 
orientation - Human neurovestibular studies on SLS-2." Journal of Applied Physiology (8750-7587) 81(1): 
44-49. 

(1997). Plant and Animal Gravitational Biology, Part 2. 12th Man in Space Symposium: The Future of Humans in 
Space., NASA (Washington, DC United States). 

(1997). Results from the Joint US/Russian Sensory-Motor Investigations. 12th Man in Space Symposium: The Future 
of Humans in Space, NASA (Washington, DC United States). 

Amblard, B., C. Assaiante, J. C. Fabre, L. Mouchnino and J. Massion (1997). "Voluntary head stabilization in space 
during oscillatory trunk movements in the frontal plane performed in weightlessness." Exp Brain Res 114(2): 
214-25. 

Baroni, G., G. Ferrigno, G. Andreoni, A. Pedotti and A. Anolli (1997). Quantitative analysis of motion control in long 
term microgravity. IAA Man in Space Symposium, 12th, Washington, DC. 

Benson, A. J., F. E. Guedry, D. E. Parker and M. F. Reschke (1997). "Microgravity vestibular investigations: 
perception of self-orientation and self-motion." J Vestib Res 7(6): 453-7. 

Berger, M., S. Mescheriakiv, E. Molokanova, S. Lechner-Steinleitner, N. Seguer and I. Kozlovskaya (1997). "Pointing 
arm movements in short and long-term spaceflights." Aviation, Space, and Environmental Medicine (0095-
6562) vol. 68(no. 9, Sept. 1997): 781-787. 

Berger, M., S. Mescheriakov, E. Molokanova, S. Lechner-Steinleitner, N. Seguer and I. Kozlovskaya (1997). "Pointing 
arm movements in short- and long-term spaceflights." Aviat Space Environ Med 68(9 Pt 1): 781-7. 

Bles, W., B. de Graaf, J. E. Bos, E. Groen and J. R. Krol (1997). "A sustained hyper-g load as a tool to simulate 
space sickness." J Gravit Physiol 4(2): P1-4. 

Bloomberg, J. J., B. T. Peters, S. L. Smith, W. P. Huebner and M. F. Reschke (1997). "Locomotor head-trunk 
coordination strategies following space flight." J Vestib Res 7(2-3): 161-77. 

Brown, T. E. and D. L. Eckberg (1997). "Promethazine affects autonomic cardiovascular mechanisms minimally." J 
Pharmacol Exp Ther 282(2): 839-44. 

Bruce, L. L. and B. Fritzsch (1997). "The development of vestibular connections in rat embryos in microgravity." J 
Gravit Physiol 4(2): P59-62. 

Cass, S. P., J. M. Furman, K. Ankerstjerne, C. Balaban, S. Yetiser and B. Aydogan (1997). "Migraine-related 
vestibulopathy." Ann Otol Rhinol Laryngol 106(3): 182-9. 

Cohen, M. M. and J. B. Mealey (1997). Effects of Orientation on Recognition of Facial Affect. Aerospace Medical 
Association Annual Meeting, Chicago, IL. 

Convertino, V. A., F. H. Previc, D. A. Ludwig and E. J. Engelken (1997). Effects of vestibular-ocular stimulation on 
responsiveness of the carotid-cardiac baroreflex; Abstract only. Annual International Gravitational 
Physiology Meeting, 18th, Copenhagen, Danish Aerospace Medical Centre of Research. 



 

103 

Corbe, C. and J. P. Menu (1997). "[Personnel with poor vision at fighter pilot school]." Bull Acad Natl Med 181(7): 
1297-304; discussion 1305. 

Gallasch, E., M. Moser, I. B. Kozlovskaya, T. Kenner and A. Noordergraaf (1997). "Effects of an eight-day space flight 
on microvibration and physiological tremor." Am J Physiol 273(1 Pt 2): R86-92. 

Glasauer, S. and H. Mittelstaedt (1997). "Perception of spatial orientation in different g-levels." J Gravit Physiol 4(2): 
P5-8. 

Goussev, V. M. and S. G. Dolgobrodov (1997). Theoretical consideration concerning the possibility of the sensory 
conflict status suppression using biofeedback; Abstract only. Annual International Gravitational Physiology 
Meeting, 18th, Copenhagen, Denmark:Danish Aerospace Medical Centre of Research A. 

Grigoriev, A. I., A. A. Agadjanyan, V. M. Baranov and V. V. Polyakov (1997). "On the contribution of space medicine 
in the public health care." Acta Astronaut 41(4-10): 531-6. 

Grigoriev, A. I., L. B. Buravkova, V. A. Loginov and O. L. Vinogradova (1997). "Education programme on aerospace 
and environmental medicine for medical faculty of Lomonosov Moscow State University." Adv Space Res 
20(7): 1397-9. 

Grigoriev, A. I. and A. D. Egorov (1997). "[The theory and practice of medical support of long-term space missions]." 
Aviakosm Ekolog Med 31(1): 14-25. 

Grigoriev, A. I. and A. D. Egorov (1997). "Medical monitoring in long-term space missions." Adv Space Biol Med 6: 
167-91. 

Grigoriev, A. I., A. S. Kaplansky, G. N. Durnova and I. A. Popova (1997). "Biochemical and morphological stress-
reactions in humans and animals in microgravity." Acta Astronaut 40(1): 51-6. 

Grigorova, V., L. Kornilova and K. Stambolieva (1997). "Is central optokinetic nystagmus gravity-dependent?" J Gravit 
Physiol 4(2): P107-8. 

Grindeland, R. E., V. R. Mukku, R. Dotsenko, K. L. Gosselink, A. J. Bigbee and D. Helwig (1997). Plasma Hormone 
Concentrations in Monkeys after Spaceflight. FASEB Conference, New Orleans, LA. 

Gu, H., B. Tong, X. Zhang and L. Wang (1997). "[Observation on electrogastrogram changes during parallel swing 
stimulation]." Space Med Med Eng (Beijing) 10(4): 288-91. 

Helling, K., S. Hausmann, T. Flottmann and H. Scherer (1997). "[Individual differences in susceptibility to motion 
sickness]." Hno 45(4): 210-5. 

Hoffmann, P., A. Kellig, H.-U. Hoffmann and G. Ruyters (1997). DARA vestibular equipment onboard Mir. IAA 12th 
Man in Space Symposium, Washington, DC. 

Ishii, M. and R. Izumi (1997). Study on adjustment process to relieve from motion sickness induced by visual and 
vestibular stimulation. Summary of Achievements of the 4th Space Utilization Frontiers Joint Research 
Project, Tokyo,  Japan. 

Izumi-Kurotani, A., Y. Mogami, M. Okuno and M. Yamashita (1997). "Frog experiment onboard space station Mir." 
Adv Space Biol Med 6: 193-211. 

Koga, K. (1997). "[What the gravity environment enables us to attain]." Jpn J Psychon Sci 16(1): 45-53. 
Koga, K. (1997). "Comparative measurement of visual stability in Earth and cosmic space." Biol Sci Space 11(4): 

334-8. 
Kornilova, L. N. (1997). "Orientation illusions in spaceflight." J Vestib Res 7(6): 429-39. 
Kornilova, L. N. (1997). "Vestibular function and sensory interaction in altered gravity." Adv Space Biol Med 6: 275-

313. 
Layne, C. S., P. V. McDonald and J. J. Bloomberg (1997). "Neuromuscular activation patterns during treadmill 

walking after space flight." Exp Brain Res 113(1): 104-16. 
Louisy, F., C. Andre-Deshays, P. Schroiff, D. Cauquil, M. Lazerges, C. Lafaye, A. L. Camus and G. Fomina (1997). 

"[Vascular deconditioning (correction of deconditionring) in microgravity: results obtained in the french 
spationaut during the spatial mission EO 22]." Trav Sci Cherch Serv Sante Armees 18: 209-10. 

Luk'ianiuk, V. I., A. R. Kotovskaia, M. I. Koloteva, I. F. Vil'-Vil'iams, L. N. Gavrilova, A. S. Iarov, S. G. Kriutchenko, V. 
V. Kleev and M. N. Balakhonov (1997). "[Tolerance of +Gx-loads by females before and after a 120-day 
hypokinesia]." Aviakosm Ekolog Med 31(1): 68-74. 

Massion, J., K. Popov, J. C. Fabre, P. Rage and V. Gurfinkel (1997). "Is the erect posture in microgravity based on 
the control of trunk orientation or center of mass position?" Exp Brain Res 114(2): 384-9. 

Matsunami, K. (1997). "[Squirrel monkey--an ideal primate (correction of prmate) model of space physiology]." Biol 
Sci Space 11(2): 87-111. 

McCrory, J., J. Schwass, R. Connell and P. Cavanagh (1997). "In-shoe force measurements from locomotion in 
simulated zero gravity during parabolic flight." Clin Biomech (Bristol, Avon) 12(3): S7. 

McDonald, P. V., J. J. Bloomberg and C. S. Layne (1997). "A review of adaptive change in musculoskeletal 
impedance during space flight and associated implications for postflight head movement control." J Vestib 
Res 7(2-3): 239-50. 

Miyata, H. (1997). Study of illusion Agnosia mechanism in space and its countermeasure: Examination of spatial 
disorientation (gravity direction disorientation) and posture control mechanism in multireceptor sense 
disorder state, Tokyo, Japan. 

Mori, S. (1997). "Carp experiment in space microgravity--a visual-vestibular sensory conflict model." Biol Sci Space 



 

104 

11(4): 327-33. 
Murray, J. B. (1997). "Psychophysiological aspects of motion sickness." Percept Mot Skills 85(3 Pt 2): 1163-7. 
Newman, D. J. (1997). "Moving through fluids; underwater submersion model for human locomotion." Human 

Performance in Extreme Environments vol. 2(no. 1): 106-108. 
Newman, D. J., D. K. Jackson and J. J. Bloomberg (1997). "Altered astronaut lower limb and mass center kinematics 

in downward jumping following space flight." Exp Brain Res 117(1): 30-42. 
Nishida, S., H. Ashida and T. Sato (1997). "Contrast dependencies of two types of motion aftereffect." Vision Res 

37(5): 553-63. 
Pavy-Le Traon, A., S. Saivin, C. Soulez-LaRiviere, M. Pujos, A. Guell and G. Houin (1997). "Pharmacology in space: 

pharmacotherapy." Adv Space Biol Med 6: 93-105. 
Pongratz, H., W. H. Scherb, R. Haschke and B. Brix (1997). "[Flight orientation trainer--possibilities and planned 

application in the air force]." Biomed Tech (Berl) 42 Suppl: 347-8. 
Putcha, L. and D. DeKerlegand (1997). Effect of Daily Supine LBNP Exercise on Gastrointestinal Motility During 

Antiorthostatic Bedrest in Normal Subjects. Aerospace Medicine Association Meeting, Chicago, IL,. 
Romas, R. T., R. G. Jacob and S. O. Lilienfeld (1997). "Space and motion discomfort in Brazilian versus American 

patients with anxiety disorders." J Anxiety Disord 11(2): 131-9. 
Ronca, A. E. and J. R. Alberts (1997). "Altered vestibular function in fetal and newborn rats gestated in space." J 

Gravit Physiol 4(2): P63-6. 
Sakata, H. and R. Izumi (1997). Mechanism of visual perception of axial and planar inclination of three dimensional 

object. Summary of Achievements of the 4th Space Utilization Frontiers Joint Research Project, Tokyo 
Japan. 

Sasa, M. and R. Izumi (1997). Study of statolithic neural transmission mechanism and neurotransmitter  in vestibular 
nuclei. Summary of Achievements of the 4th Space Utilization Frontiers Joint Research Project, Tokyo, 
Japan. 

Scribner, K. A., M. K. Steele and W. E. Hinds (1997). Use of the Aromascan(TM) Instrument for Nonsubjective 
Evaluation of Rodent Spaceflight Hardware. 27th International Conference on Environmental Systems 
(ICES), Lake Tahoe, NV. 

Shenkman, B. S., I. B. Kozlovskaya, T. L. Nemirovskaya and I. A. Tcheglova (1997). "Human muscle atrophy in 
supportlessness: effects of short-term exposure to dry immersion." J Gravit Physiol 4(2): P137-8. 

Smith, S. M., J. M. Krauhs and C. S. Leach (1997). "Regulation of body fluid volume and electrolyte concentrations in 
spaceflight." Adv Space Biol Med 6: 123-65. 

Sonkin, V., I. Kozlovskaya, M. Bourchick and V. Zaitseva (1997). "Working ability ergometric testing of Russian 
cosmonauts during long-term flights." J Gravit Physiol 4(2): P119-20. 

Taillemite, J. P., P. Devaulx and F. Bousquet (1997). "[Motion sickness]." Med Trop (Mars) 57(4 Bis): 483-7. 
Takabayashi, A. (1997). Review of space environment utilization in the field of life sciences:  Vestibular function 

under microgravity environment. Toyohashi,  Japan, Fujita Health University: 63-80. 
Takabayashi, A., K. Ohara, T. Ohmura, S. Watanabe, S. Mori, M. Tanaka and S. Sakuragi (1997). "Mechanism of 

vestibular adaptation of fish under microgravity." Biol Sci Space 11(4): 351-4. 
Uchino, Y. (1997). Gravity environment change and statokinetic accommodation. Summary of Achievements of the 

4th Space Utilization Frontiers Joint Research Project, Tokyo,  Japan. 
Uno, A., N. Takeda, A. Horii, M. Morita, Y. Yamamoto, A. Yamatodani and T. Kubo (1997). "Histamine release from 

the hypothalamus induced by gravity change in rats and space motion sickness." Physiol Behav 61(6): 883-
7. 

Usui, S. (1997). Evaluation of spatial disorientation by pupil response. Summary of Achievements of the 4th Space 
Utilization Frontiers Joint Research Project, Japan. 

Volozhin, A. I. (1997). Disfunction of organs and systems as initial mechanism for adaptation to spaceflight factors; 
Abstract only. Annual International Gravitational Physiology Meeting, 18th, Copenhagen, Denmark:Danish 
Aerospace Medical Centre of Research A. 

Watt, D. G. (1997). "Pointing at memorized targets during prolonged microgravity." Aviat Space Environ Med 68(2): 
99-103. 

Watt, D. G. D. (1997). "Pointing at memorized targets during prolonged microgravity." Aviation, Space, and 
Environmental Medicine 68(2): 99-103. 

Yamashita, M., A. Izumi-Kurotani, Y. Mogami, M. Okuno, T. Naitoh and R. J. Wassersug (1997). "The Frog in Space 
(FRIS) experiment onboard Space Station Mir: final report and follow-on studies." Biol Sci Space 11(4): 313-
20. 

Young, L. R. (1997). "Artificial gravity for human missions." J Gravit Physiol 4(2): P21. 
Yu, Y., G. Tian, Y. Gai, S. Hu and G. Bai (1997). "[Observation on acupoint electric potential in pilots under vestibular 

stimulation]." Space Med Med Eng (Beijing) 10(1): 14-7. 
Zhang, X., B. Tong, H. Gu, L. Wang, J. Wu and X. Yu (1997). "[Comparison of evaluation methods on changes of 

facial microcirculation during induction of motion sickness]." Space Med Med Eng (Beijing) 10(3): 182-6. 
Zimmerman, J. and D. L. Akin (1997). Effect of vision on reduced gravity posture. SAE, International Conference on 

Environmental Systems, 27th, Lake Tahoe, NV,. 



 

105 

(1998). STS-90 Day 14 Highlights. Houston, TX, NASA Johnson Space Center. 
Anken, R. H., M. Ibsch and H. Rahmann (1998). "Neurobiology of fish under altered gravity conditions." Brain Res 

Brain Res Rev 28(1-2): 9-18. 
Anken, R. H., T. Kappel and H. Rahmann (1998). "Morphometry of fish inner ear otoliths after development at 3g 

hypergravity." Acta Otolaryngol 118(4): 534-9. 
Anken, R. H. and H. Rahmann (1998). "Neurobiological responses of fish to altered gravity conditions: a review." Acta 

Astronaut 42(1-8): 431-54. 
Bellossi, F., G. Clement, B. Cohen and M. Cork (1998). "EDEN: a payload dedicated to neurovestibular research for 

Neurolab." Acta Astronaut 42(1-8): 59-67. 
Berger, M., S. Lechner-Steinleitner, I. Kozlovskaya, G. Holzmuller, S. Mescheriakov, A. Sokolov and F. Gerstenbrand 

(1998). "The effect of head-to-trunk position on the direction of arm movements before, during, and after 
space flight." J Vestib Res 8(5): 341-54. 

Black, F. O. and W. H. Paloski (1998). "Computerized dynamic posturography: What have we learned from space?" 
Otolaryngol Head Neck Surg 118(3 Pt 2): S45-51. 

Blomqvist, C. G., S. Glasauer, M. Igarashi, F. Lestienne, R. Naquet, T. Pozzo, M. Ross, A. Sans, S. de Schonen, L. 
Young and I. Young (1998). "General recommendations." Brain Res Brain Res Rev 28(1-2): 222-32. 

Bois, J. M., G. Legrand, Y. Matsakis, M. Venet, J. McIntyre and A. Shulenin (1998). "Technical evolutions of the 
French multipurpose instruments for Cognitive Neurosciences." Acta Astronaut 42(1-8): 89-98. 

Bruce, L. L. and B. Fritzsch (1998). "The development of vestibular connections in rat embryos in microgravity." 
Journal of Gravitational Physiology (1077-9248) vol. 4(vol. 4): P-59 to P-62. 

Clarke, A. H. (1998). "Vestibulo-oculomotor research and measurement technology for the space station era." Brain 
Res Brain Res Rev 28(1-2): 173-84. 

Clement, G. and C. Lathan (1998). "Postural reactions induced by vertical motion of visual scenes and the effects of 
weightlessness." Acta Otolaryngol 118(4): 466-73. 

Coats, A. C. and W. T. Norfleet (1998). "Immersed false vertical room. A new motion sickness model." J Vestib Res 
8(2): 135-49. 

Dai, M., T. Raphan, I. Kozlovskaya and B. Cohen (1998). "Vestibular adaptation to space in monkeys." Otolaryngol 
Head Neck Surg 119(1): 65-77. 

de Schonen, S., G. Leone and M. Lipshits (1998). "The face inversion effect in microgravity: is gravity used as a 
spatial reference for complex object recognition?" Acta Astronaut 42(1-8): 287-301. 

Durzan, D. J., F. Ventimiglia and L. Havel (1998). "Taxane recovery from cells of Taxus in micro- and hypergravity." 
Acta Astronaut 42(1-8): 455-63. 

Falciani, P., R. Bardazzi, S. Pieri, M. Tacconi and F. Bellossi (1998). "ESS, eye stimulator system for VVIS facility 
(Visual and Vestibular Investigation System)." J Gravit Physiol 5(1): P133-4. 

Farley, C. (1998). The Biomechanics of Reduced Gravity Locomotion. 
Fejtek, M., K. Souza, A. Neff and R. Wassersug (1998). "Swimming kinematics and respiratory behaviour of Xenopus 

laevis larvae raised in altered gravity." J Exp Biol 201 ( Pt 12): 1917-26. 
Fox, R. A., N. G. Daunton and M. L. Corcoran (1998). "Study of adaptation to altered gravity through systems 

analysis of motor control." Adv Space Res 22(2): 245-53. 
Fritzsch, B. (1998). Summary of Research on NIH.R1: Effects of Weightlessness on Vestibular Development. 

Omaha, NE. 
Gallasch, E., T. Kenner and I. Kozlovskaya (1998). "Microvibration as a function of muscle tone studied in 

microgravity." Naturwissenschaften 85(1): 28-30. 
Gallasch, E. and I. B. Kozlovskaya (1998). "Vibrografic signs of autonomous muscle tone studied in long term space 

missions." Acta Astronaut 43(3-6): 101-6. 
Glasauer, S. and H. Mittelstaedt (1998). "Perception of spatial orientation in microgravity." Brain Res Brain Res Rev 

28(1-2): 185-93. 
Grigoriev, A. I., V. S. Oganov, A. V. Bakulin, V. V. Poliakov, L. I. Voronin, V. V. Morgun, V. S. Shnaider, L. V. 

Murashko, V. E. Novikov, A. LeBlank and L. Shakleford (1998). "[Clinical and physiological evaluation of 
bone changes among astronauts after long-term space flights]." Aviakosm Ekolog Med 32(1): 21-5. 

Grigoriev, A. I., E. N. Svetaylo and A. D. Egorov (1998). "Manned interplanetary missions: prospective medical 
problems." Environ Med 42(2): 83-94. 

Han, D., C. Zhou, Y. Liu and Y. Zhai (1998). "[Psychological study of parameter selection for Chinese speech 
warning]." Space Med Med Eng (Beijing) 11(3): 185-8. 

Harm, D. L., D. E. Parker, M. F. Reschke and N. C. Skinner (1998). "Relationship between selected orientation rest 
frame, circular vection and space motion sickness." Brain Res Bull 47(5): 497-501. 

Hofmann, P., A. Kellig, H. U. Hoffmann and G. Ruyters (1998). "DARA vestibular equipment onboard MIR." Acta 
Astronaut 43(3-6): 313-9. 

Holt, G. R. (1998). "Countermeasures for vestibular dysfunction." Otolaryngol Head Neck Surg 118(3 Pt 2): S29-30. 
Homick, J. L., P. Delaney and K. Rodda (1998). "Overview of the Neurolab Spacelab mission." Acta Astronaut 42(1-

8): 69-87. 
Hughes-Fulford, M., R. Tjandrawinata, J. Fitzgerald, K. Gasuad and V. Gilbertson (1998). "Effects of microgravity on 



 

106 

osteoblast growth." Gravit Space Biol Bull 11(2): 51-60. 
Jennings, R. T. (1998). "Managing space motion sickness." J Vestib Res 8(1): 67-70. 
Juengling, S. (1998). Sensorimotor adaptation of humans to the space environment. European Symposium on 

Utilisation of the International Space Station, Noordwijk, Netherlands. 
Kreitenberg, A., K. M. Baldwin, J. P. Bagian, S. Cotten, J. Witmer and V. J. Caiozzo (1998). "The "Space Cycle" Self 

Powered Human Centrifuge: a proposed countermeasure for prolonged human spaceflight." Aviat Space 
Environ Med 69(1): 66-72. 

Layne, C. S., G. W. Lange, P. V. McDonald, L. A. Merkle, A. P. Mulavara, S. L. Smith, I. B. Kozlovskaya and J. J. 
Bloomberg (1998). "Adaptation of neuromuscular activation patterns during treadmill walking after long-
duration space flight Pruett, C. J." Additional Selection of Papers.; Acta Astronautica vol. 43(nos. 3-6): 107-
119. 

Layne, C. S., G. W. Lange, C. J. Pruett, P. V. McDonald, L. A. Merkle, A. P. Mulavara, S. L. Smith, I. B. Kozlovskaya 
and J. J. Bloomberg (1998). "Adaptation of neuromuscular activation patterns during treadmill walking after 
long-duration space flight." Acta Astronaut 43(3-6): 107-19. 

Layne, C. S., A. P. Mulavara, C. J. Pruett, P. V. McDonald, I. B. Kozlovskaya and J. J. Bloomberg (1998). "The use of 
in-flight foot pressure as a countermeasure to neuromuscular degradation." Acta Astronaut 42(1-8): 231-46. 

Leone, G. (1998). "The effect of gravity on human recognition of disoriented objects." Brain Res Brain Res Rev 28(1-
2): 203-14. 

Leone, G., S. de Schonen and M. Lipshits (1998). "Prolonged weightlessness, reference frames and visual symmetry 
detection." Acta Astronaut 42(1-8): 281-6. 

Lindgren, K. N., D. Kraft, R. E. Ballard, A. Tucker and A. R. Hargens (1998). "Venoconstrictive thigh cuffs impede 
fluid shifts during simulated microgravity." Aviat Space Environ Med 69(11): 1052-8. 

Lowery, M. S. (1998). Investigations of the Effects of Altered Vestibular System Function on Hindlimb Anti-Gravity 
Muscles. San Diego, CA, San Diego Univ., Biology Dept. 

Lysakowski, A. (1998). Ultrastructural, neurochemical, and developmental responses to the hypergravity. 
Merfeld, D. M., F. O. Black and S. Wade (1998). "Clinical use of three-dimensional video measurements of eye 

movements." Otolaryngol Head Neck Surg 118(3 Pt 2): S35-8. 
Minor, L. B. (1998). "Physiological principles of vestibular function on Earth and in space." Otolaryngol Head Neck 

Surg 118(3 Pt 2): S5-15. 
Neubert, J., A. Schatz, B. Bromeis and A. Linke-Hommes (1998). "Effects of gravity on early development." Adv 

Space Res 22(2): 265-71. 
Newberg, A. B. and A. Alavi (1998). "Changes in the central nervous system during long-duration space flight: 

implications for neuro-imaging." Adv Space Res 22(2): 185-96. 
Newberg, A. B. and A. Alvai (1998). "Changes in the central nervous system during long-duration space flight- 

Implications for neuro-imaging." Advances in Space Research (0273-1177) vol. 22(no. 2): 185-196. 
Oman, C. M. (1998). "Sensory conflict theory and space sickness: our changing perspective." J Vestib Res 8(1): 51-

6. 
Paloski, W. H. (1998). "Vestibulospinal adaptation to microgravity." Otolaryngol Head Neck Surg 118(3 Pt 2): S39-44. 
Papaxanthis, C., T. Pozzo and J. McIntyre (1998). "Arm end-point trajectories under normal and micro-gravity 

environments." Acta Astronaut 43(3-6): 153-61. 
Parker, D. E. (1998). "The relative roles of the otolith organs and semicircular canals in producing space motion 

sickness." J Vestib Res 8(1): 57-9. 
Pei, J., T. Yang and Z. Liu (1998). "[Study on effect of acupoint sticker of TTS-ST93-1 in treating motion sickness]." 

Zhongguo Zhong Xi Yi Jie He Za Zhi 18(8): 464-7. 
Ramanathan, R., R. S. Geary, D. W. Bourne and L. Putcha (1998). "Bioavailability of intranasal promethazine dosage 

forms in dogs." Pharmacol Res 38(1): 35-9. 
Reschke, M. F., J. J. Bloomberg, D. L. Harm, W. H. Paloski, C. Layne and V. McDonald (1998). "Posture, locomotion, 

spatial orientation, and motion sickness as a function of space flight." Brain Res Brain Res Rev 28(1-2): 102-
17. 

Roll, R., J. C. Gilhodes, J. P. Roll, K. Popov, O. Charade and V. Gurfinkel (1998). "Proprioceptive information 
processing in weightlessness." Exp Brain Res 122(4): 393-402. 

Ronca, A. E. and J. R. Alberts (1998). "Altered vestibular function in fetal and newborn rats gestated in space." 
Journal of Gravitational Physiology (1077-9248) vol. 4(no. 2): P-63 to P-66. 

Ross, H. E. (1998). "Astronaut's perception of heaviness in limb position." Human Performance in Extreme 
Environments vol. 3(no. 1): 34-36. 

Ross, M. D. (1998). "Synaptic changes in rat maculae in space and medical imaging: the link." Otolaryngol Head 
Neck Surg 118(3 Pt 2): S25-8. 

Savel'ev, S. V., L. V. Serova, N. V. Besova and A. M. Nosovskii (1998). "[Effect of weightlessness on rats endocrine 
system development]." Aviakosm Ekolog Med 32(2): 31-6. 

Schlegel, T. T., E. W. Benavides, D. C. Barker, T. E. Brown, D. L. Harm, S. J. DeSilva and P. A. Low (1998). 
"Cardiovascular and Valsalva responses during parabolic flight." J Appl Physiol 85(5): 1957-65. 

Semjen, A., G. Leone and M. Lipshits (1998). "Temporal control and motor control: two functional modules which may 



 

107 

be influenced differently under microgravity." Hum Mov Sci 17(1): 77-93. 
Semjen, A., G. Leone and M. Lipshits (1998). "Motor timing under microgravity." Acta Astronaut 42(1-8): 303-21. 
Siniak, I. E. and A. I. Grigoriev (1998). "Life support systems and optimal isotope composition in cosmonaut habitats 

for long-term missions." Acta Astronaut 43(9-10): 481-6. 
Sonkin, V. D., I. B. Kozlovskaya, V. V. Zaitseva, M. V. Bourchick and V. I. Stepantsov (1998). "Certain approaches to 

the development of on-board automated training system." Acta Astronaut 43(3-6): 291-311. 
Sonnenfeld, G., M. Foster, D. Morton, F. Bailliard, N. A. Fowler, A. M. Hakenewerth, R. Bates and E. S. Miller, Jr. 

(1998). "Spaceflight and development of immune responses." J Appl Physiol 85(4): 1429-33. 
Speers, R. A., W. H. Paloski and A. D. Kuo (1998). "Multivariate changes in coordination of postural control following 

spaceflight." J Biomech 31(10): 883-9. 
Stapley, P. and T. Pozzo (1998). "Does the centre of mass remain stable during complex human postural equilibrium 

tasks in weightlessness?" Acta Astronaut 43(3-6): 163-79. 
Vazquez, M. E. (1998). "Neurobiological problems in long-term deep space flights." Adv Space Res 22(2): 171-83. 
Venet, M., H. Pinard, J. McIntyre, A. Berthoz and F. Lacquaniti (1998). "The Kinelite Project: a new powerful motion 

analyser for Spacelab and space station." Acta Astronaut 43(3-6): 277-89. 
Vil-Viliams, I. F., A. R. Kotovskaya, L. N. Gavrilova, V. Lukjanuk and A. S. Yarov (1998). "Human +Gx tolerance with 

the use of anti-G suits during descent from orbit of the Soyuz space vehicles." J Gravit Physiol 5(1): P129-
30. 

Walton, K. (1998). "Postnatal development under conditions of simulated weightlessness and space flight." Brain Res 
Brain Res Rev 28(1-2): 25-34. 

Warren, L. E., B. A. Horwitz and C. A. Fuller (1998). "Gravity and body mass regulation." Journal of Gravitational 
Physiology (1077-9248) vol. 4(no. 2):       P-89 to P-92. 

Wei, J., L. Zhao, G. Yan, W. Chen, W. Ren and R. Duan (1998). "Dynamic change of ERPs related to selective 
attention to signals from left and right visual field during head-down tilt." Acta Astronaut 42(1-8): 323-30. 

Wei, J., L. Zhao, G. Yan, W. Chen, W. Ren and R. Duan (1998). "Temporal and spatial features of slow positive 
potential related to visual selective response during head-down-tilt." Space Med Med Eng (Beijing) 11(3): 
157-61. 

Wiederhold, M. L., H. A. Pedrozo, J. L. Harrison, R. Hejl and W. Gao (1998). "Development of gravity-sensing organs 
in altered gravity conditions - Opposite conclusions from an amphibian and a molluscan preparation." 
Journal of Gravitational Physiology 4(2): 51-54. 

Wilson, C. D., R. D. Pace, E. Bromfield, G. Jones and J. Y. Lu (1998). "Consumer acceptance of vegetarian sweet 
potato products intended for space missions." Life Support Biosph Sci 5(3): 339-46. 

Yang, T.-D. (1998). "Simulated study on weightless illusory sensation: Influence of vestibular stimuli on vection." 
Journal of the Japan Society of Microgravity Application Volume 15(iss: supplement 2): 659-661. 

Yates, B. J. (1998). "Autonomic reaction to vestibular damage." Otolaryngol Head Neck Surg 119(1): 106-12. 
Yates, B. J., A. D. Miller and J. B. Lucot (1998). "Physiological basis and pharmacology of motion sickness: an 

update." Brain Res Bull 47(5): 395-406. 
Young, L. R. and P. Sinha (1998). "Spaceflight influences on ocular counterrolling and other neurovestibular 

reactions." Otolaryngol Head Neck Surg 118(3 Pt 2): S31-4. 
Zhang, H., T. Yang, B. Zhang, Z. Liu, F. Zhang and G. Liu (1998). "Effect of hypoxia on motion sickness induced by 

optokinetic stimulation." Space Med Med Eng (Beijing) 11(1): 1-4. 
Alberts, J. R. and A. E. Ronca (1999). "Effects of gravity on development: the importance of behavior." J Gravit 

Physiol 6(1): P5-8. 
Anken, R. H. and H. Rahmann (1999). "Effect of altered gravity on the neurobiology of fish." Naturwissenschaften 

86(4): 155-67. 
Beier, M. (1999). "On the influence of altered gravity on the growth of fish inner ear otoliths." Acta Astronaut 44(7-12): 

585-91. 
Bisceglia, M., S. Fusilli, F. Apollo, V. Attino and P. Simone (1999). "[Central core disease. Report of 2 cases in 

adults]." Pathologica 91(6): 441-6. 
Black, F. O., W. H. Paloski, M. F. Reschke, M. Igarashi, F. Guedry and D. J. Anderson (1999). "Disruption of postural 

readaptation by inertial stimuli following space flight." J Vestib Res 9(5): 369-78. 
Buckey, J. C., Jr. (1999). "Preparing for Mars: the physiologic and medical challenges." Eur J Med Res 4(9): 353-6. 
Chapes, S. K., S. J. Simske, G. Sonnenfeld, E. S. Miller and R. J. Zimmerman (1999). "Effects of spaceflight and 

PEG-IL-2 on rat physiological and immunological responses." J Appl Physiol 86(6): 2065-76. 
Clarac, F., L. Vinay, F. Brocard and M. Jamon (1999). Role of gravity in neuronal development - A neurobiological 

approach. European Symposium on Utilisation of the International Space Station, 2nd, Noordwijk, 
Netherlands. 

Clement, G., S. J. Wood, M. F. Reschke, A. Berthoz and M. Igarashi (1999). "Yaw and pitch visual-vestibular 
interaction in weightlessness." J Vestib Res 9(3): 207-20. 

Cohen, H., J. Bloomberg, E. Elizalde and M. Fregia (1999). Sensitivity of The Dynamic Visual Acuity Test To 
Sensorimotor Change. 

Cote, G. (1999). Investigation of Neuronal Physiology in Simulated Microgravity using Smart Fluorescent 



 

108 

Microcarriers and Bulk Near Infrared Sensors. 
Davrath, L. R., R. W. Gotshall, A. Tucker, W. Z. Sadeh, G. J. Luckasen, T. R. Downes and C. C. Coonts (1999). "The 

heart is not necessarily empty at syncope." Aviat Space Environ Med 70(3 Pt 1): 213-9. 
Dinges, D. F. and H. P. A. VanDongen (1999). Countermeasures to Neurobehavioral Deficits from Cumulative Partial 

Sleep Deprivation During Space Flight. Proceedings of the First Biennial Space Biomedical Investigators' 
Workshop, Baylor Coll. of Medicine (Houston, TX United States. 

Durzan, D. J. (1999). "Gravisensing, apoptosis, and drug recovery in Taxus cell suspensions." Gravit Space Biol Bull 
12(2): 47-55. 

Edgerton, V. R., G. E. McCall, K. O. Fleischman, G. I. Boorman, C. Goulet and R. R. Roy (1999). Effects of 
Microgravity on the Accuracy of Elbow and Ankle Flexor and Extensor Motor Pools in Maintaining a Target 
Torque. Proceedings of the First Biennial Space Biomedical Investigators' Workshop, California Univ. (Los 
Angeles, CA United States). 

Etard, O., O. Hardy, A. Reber, G. Quarck, P. Denise and J. Corvisier (1999). "Hyper- and hypogravity alter posture in 
rats compensated on Earth for a vestibular asymmetry." Neuroreport 10(4): 669-73. 

Gu, H. G. (1999). "[Recording and analysis of EGG and its application in space medicine]." Space Med Med Eng 
(Beijing) 12(1): 67-71. 

Halberg, F., G. Cornelissen, O. Schwartzkopff, E. V. Syutkina, A. E. Grigoriev, M. D. Mitish, G. V. Yatsyk, M. Y. 
Studenikin, D. Gubin, G. Gubin, J. Siegelova, B. Fiser, J. Dusek, P. Homolka, Y. Watanabe, K. Otsuka, F. 
Perfetto, R. Tarquini and P. Delmore (1999). "Spin-offs from blood pressure and heart rate studies for health 
care and space research." In Vivo 13(1): 67-76. 

Highstein, S. M. and B. Cohen (1999). "Neurolab mission." Curr Opin Neurobiol 9(4): 495-9. 
Hinghofer-Szalkay, H. G., V. B. Noskov, A. Rossler, A. I. Grigoriev, R. Kvetnansky and V. V. Polyakow (1999). 

"Endocrine status and LBNP-induced hormone changes during a 438-day spaceflight: a case study." Aviat 
Space Environ Med 70(1): 1-5. 

Holick, M. F. (1999). "Perspective on the consequences of short- and long-duration space flight on human 
physiology." Life Support Biosph Sci 6(1): 19-27. 

Holstein, G. R., E. Kukielka and G. P. Martinelli (1999). "Anatomical observations of the rat cerebellar nodulus after 
24 hr of spaceflight." J Gravit Physiol 6(1): P47-50. 

Kass, R. and J. Kass (1999). "Psycho-social training for man in space." Acta Astronaut 45(2): 115-8. 
Kono, T., O. Tokumaru, C. Mizumoto, J. Tatsuno and J. D. Chen (1999). "Impaired gastric slow waves induced by 

spatial disorientation and effect of domperidone." Am J Gastroenterol 94(5): 1224-9. 
Kornilova, L. N., A. D. Solov'eva, V. Oknin and N. I. Arlashchenko (1999). "Effect of the character of autonomic 

response and the emotional and personality features of a human being on reactions of the vestibular 
system." Hum Physiol 25(5): 549-54. 

Lackner, J. R. (1999). Effects of Background Force Level and Body Orientation on Arm Movement Control. Waltham, 
MA, Brandeis Univ.: 138-141. 

Lackner, J. R. and P. DiZio (1999). Adaptation of Reaching Movements in Artificial Gravity. Waltham, MA, Waltham, 
MA: 134-137. 

Laputin, A. N. and L. K. Kadenyuk (1999). "Change-over coordination structure of astronauts' voluntary movements 
during orbital flight conditions." Journal of Gravitational Physiology (1077-9248) vol. 6(no. 1): P-121, P-122. 

Liu, Z. Q., J. C. Pei and G. H. Kan (1999). "[The use of c-Fos expression in vestibular function investigation]." Space 
Med Med Eng (Beijing) 12(5): 381-5. 

Mader, T. H., D. D. Koch, K. Manuel, C. R. Gibson, R. K. Effenhauser and S. Musgrave (1999). "Stability of vision 
during space flight in an astronaut with bilateral intraocular lenses." Am J Ophthalmol 127(3): 342-3. 

McCrory, J. L., D. R. Lemmon, H. J. Sommer, B. Prout, D. Smith, D. W. Korth, J. Lucero, M. Greenisen, J. Moore and 
e. al. (1999). "Evaluation of a Treadmill with Vibration Isolation and Stabilization (TVIS) for Use on the 
International Space Station." Journal of Applied Biomechanics 15: 292-302. 

McCrory, J. L., D. R. Lemmon, H. J. Sommer, B. Prout, D. Smith, D. W. Korth, J. Lucero, M. Greenisen, J. Moore, I. 
Kozlovskaya, I. Pestov, V. Stepansov, Y. Miyakinchenko and P. R. Cavanagh (1999). "Evaluation of a 
Treadmill with Vibration Isolation and Stabilization (TVIS) for use on the International Space Station." J Appl 
Biomech 15(3): 292-302. 

McDonald, P. V. and G. E. Riccio (1999). A Methodology for Investigating Adaptive Postural Control. Proceedings of 
the First Biennial Space Biomedical Investigators' Workshop, Houston, TX. 

Moore, S. T., B. Cohen, G. Clement and T. Raphan (1999). Low-Frequency Otolith Function in Microgravity: A Re-
Evaluation of the Otolith Tilt-Translation Reinterpretation (OTTR) Hypothesis. First Biennial Space 
Biomedical Investigators' Workshop. 

Mulavara, A. P., M. C. Verstraete and J. J. Bloomberg (1999). Modulation of Head Movement Control During 
Walking. 

Nagaoka, S., S. Matsubara, M. Kato, S. Uchida, M. Uemura, T. Sakimura, N. Ogawa and H. K. Nakamura (1999). 
"Water quality management for low temperature marine fishes in space." Biol Sci Space 13(4): 327-32. 

Paloski, W. H., F. O. Black and E. J. Metter (1999). Unimpaired Neuro-Adaptive Plasticity in an Elderly Astronaut. 
Houston, NASA Johnson Space Center. 



 

109 

Parker, C. (1999). "Fly High" Program: Development of Motion Sickness and Postural Ataxia in a Reduced Gravity 
Environment. New Caney, TX, New Caney High School: 124-127. 

Pedrocchi, A., G. Baroni, A. Pedotti, G. Ferrigno, V. Cotronei and F. Bracciaferri (1999). ELITE-S2: The human 
motion analysis facility for the ISS - Technological characterisation and potential application for multifactorial 
movement analysis in microgravity. European Symposium on Utilisation of the International Space Station,, 
Noordwijk, Netherlands. 

Popov, K. E., R. Roll, M. I. Lipshits, P. Roll Zh, K. Zhil'od Zh and V. S. Gurfinkel (1999). "[Errors in targeted 
movements of the hand under the conditions of orbital space flight]." Aviakosm Ekolog Med 33(2): 3-5. 

Putcha, L. (1999). "Pharmacotherapeutics in space." J Gravit Physiol 6(1): P165-8. 
Putcha, L., K. L. Berens, T. H. Marshburn, H. J. Ortega and R. D. Billica (1999). "Pharmaceutical use by U.S. 

astronauts on space shuttle missions." Aviat Space Environ Med 70(7): 705-8. 
Recktenwald, M. R., J. A. Hodgson, R. R. Roy, S. Riazanski, G. E. McCall, I. Kozlovskaya, D. A. Washburn, J. W. 

Fanton and V. R. Edgerton (1999). "Effects of spaceflight on rhesus quadrupedal locomotion after return to 
1G." J Neurophysiol 81(5): 2451-63. 

Reschke, M. F., I. B. Kozlovskaya and W. H. Paloski (1999). Visual-Vestibular Responses During Space Flight. 
Proceedings of the First Biennial Space Biomedical Investigators'  Workshop, NASA Johnson Space Center 
(Houston, TX United States). 

Rupert, A. H., A. K. Raj and E. R. Muth (1999). Vestibular Interactions During and After Head Movements in 
Hypergravity: Constant 2G Acceleration with Negligible Angular Velocity. Pensacola, FL, Naval Aerospace 
Medical Research Lab: 31-43. 

Sakimura, T., T. Suzuki, S. Matsubara, S. Uchida, M. Kato, R. Tanemura and S. Honda (1999). "NASDA aquatic 
animal experiment facilities for Space Shuttle." Biol Sci Space 13(4): 314-20. 

Shahal, B., Z. Nachum, O. Spitzer, J. Ben-David, H. Duchman, L. Podoshin and A. Shupak (1999). "Computerized 
dynamic posturography and seasickness susceptibility." Laryngoscope 109(12): 1996-2000. 

Shashko, V. S., A. Modin, S. L. Il'ina, V. V. Sabaev, A. V. Shashkov and M. G. Potapov (1999). "[The 
pharmacological correction of hemodynamics during the simulation of the early period of adaptation to 
weightlessness]." Aviakosm Ekolog Med 33(3): 3-8. 

Tong, B. L., X. Y. Zhang and H. G. Gu (1999). "[Comparison between motion sickness induced by reversed vision 
and that by parallel swing]." Space Med Med Eng (Beijing) 12(1): 18-22. 

Uchida, S., S. Matsubara, M. Kato, T. Sakimura, H. K. Nakamura, N. Ogawa and S. Nagaoka (1999). "VFEU water 
quality control in STS-95 mission." Biol Sci Space 13(4): 321-6. 

Wall, C., III (1999). Advanced Techniques for Assessment of Postural and Locomotor Ataxia, Spatial Orientation, and 
Gaze Stability. Boston, MA, Harvard Medical School. 

Wang, L. J. (1999). "[Ocular counterrolling as an indicator of vestibular otolith function]." Space Med Med Eng 
(Beijing) 12(3): 231-4. 

Wang, S. P., X. M. Liu, W. F. Shang, J. Song, S. R. Yu and S. M. Sun (1999). "[Effect of Gastrodia on rotation 
induced motion sickness in mice]." Space Med Med Eng (Beijing) 12(5): 342-5. 

Xu, X. R., H. F. Liu and L. Y. Guo (1999). "[The characteristics of Meniere's disease in aircrew]." Space Med Med 
Eng (Beijing) 12(5): 368-70. 

Young, L. R. (1999). "Artificial gravity considerations for a mars exploration mission." Ann N Y Acad Sci 871: 367-78. 
Zorpette, G. (1999). "A taste of weightlessness." Sci Am 281(5): 26. 
Artiukhina, N. I. (2000). "[Structural changes in vestibular nuclei of macaca mulatta brain following flight in satellite 

Bion-11]." Aviakosm Ekolog Med 34(4): 40-4. 
Badakva, A. M. and N. V. Miller (2000). "The effect of microgravity on the autonomic nervous system of rhesus 

monkeys." J Gravit Physiol 7(1): S113-8. 
Badakva, A. M., D. V. Zalkind and N. V. Miller (2000). "Cardiac rhythm responses to otolith stimulation of monkeys in 

microgravity." J Gravit Physiol 7(1): S107-11. 
Badakva, A. M., D. V. Zalkind, N. V. Miller and S. N. Riazansky (2000). "Head pitch movement and vestibular 

neuronal activity in response to otolith stimulation of monkeys in space." J Gravit Physiol 7(1): S99-105. 
Clarke, A. H., J. Grigull, R. Mueller and H. Scherer (2000). "The three-dimensional vestibulo-ocular reflex during 

prolonged microgravity." Exp Brain Res 134(3): 322-34. 
Cohen, M. M. (2000). "Perception of facial features and face-to-face communications in space." Aviation, Space, and 

Environmental Medicine, Section 2 – Supplement (0095-6562) vol. 71(no. 9,): A51-A57. 
Cowings, P. S. and W. B. Toscano (2000). "Autogenic-feedback training exercise is superior to promethazine for 

control of motion sickness symptoms." J Clin Pharmacol 40(10): 1154-65. 
Cowings, P. S., W. B. Toscano, C. DeRoshia and N. E. Miller (2000). "Promethazine as a motion sickness treatment: 

impact on human performance and mood states." Aviat Space Environ Med 71(10): 1013-22. 
Custaud, M. A., C. Millet, J. Frutoso, A. Maillet, G. Gauquelin, C. Gharib and J. O. Fortrat (2000). "No effect of 

venoconstrictive thigh cuffs on orthostatic hypotension induced by head-down bed rest." Acta Physiol Scand 
170(2): 77-85. 

Dai, M., H. Kaufmann, T. Raphan and B. Cohen (2000). "Promethazine affects optokinetic but not vestibular 
responses in monkeys." Aviat Space Environ Med 71(10): 1003-12. 



 

110 

Durzan, D. J. (2000). "Metabolic engineering of plant cells in a space environment." Biotechnol Genet Eng Rev 17: 
353-87. 

Edgerton, V. R., R. R. Roy, M. R. Recktenwald, J. A. Hodgson, R. E. Grindeland and I. Kozlovskaya (2000). "Neural 
and neuroendocrine adaptations to microgravity and ground-based models of microgravity." J Gravit Physiol 
7(3): 45-52. 

Ewald, R., K. Lohn and R. Gerzer (2000). "The space mission MIR'97: operational aspects." Eur J Clin Invest 30(12): 
1027-33. 

Falempin, M., M. H. Canu, C. Langlet and I. B. Kozlovskaya (2000). "Effect of microgravity on the electromyographic 
activity of two upperlimb muscles during a goal-directed movement and during locomotion." J Gravit Physiol 
7(1): S69-70. 

Fowler, B., O. Bock and D. Comfort (2000). "Is dual-task performance necessarily impaired in space?" Hum Factors 
42(2): 318-26. 

Fowler, B. and D. Manzey (2000). "Summary of research issues in monitoring of mental and perceptual-motor 
performance and stress in space." Aviation, Space, and Environmental Medicine, Section 2 - Supplement 
(0095-6562) vol. 71( no. 9): A76, A77. 

Fujiki, N., M. Hagiike, K. Tanaka, Y. Tsuchiya, T. Miyahara and H. Morita (2000). "Role of the vestibular system in 
sudden shutdown of renal sympathetic nerve activity during microgravity in rats." Neurosci Lett 286(1): 61-5. 

Gaunet, F. and A. Berthoz (2000). "Mental rotation for spatial environment recognition." Brain Res Cogn Brain Res 
9(1): 91-102. 

Golov, V. K., V. S. Magedov, M. G. Skidmore, J. W. Hines, I. B. Kozlovskaya and V. I. Korolkov (2000). "Bion 11 
mission hardware." J Gravit Physiol 7(1): S27-35. 

Hodgson, J. A., S. N. Riazansky, C. Goulet, A. M. Badakva, I. B. Kozlovskaya, M. R. Recktenwald, G. McCall, R. R. 
Roy, J. W. Fanton and V. R. Edgerton (2000). "Rhesus leg muscle EMG activity during a foot pedal pressing 
task on Bion 11." J Gravit Physiol 7(1): S87. 

Hodgson, J. A., S. Wichayanuparp, M. R. Recktenwald, R. R. Roy, G. McCall, D. A. Washburn, J. W. Fanton, S. N. 
Riazansky, I. B. Kozlovskaya and V. R. Edgerton (2000). "Daily activation levels in rhesus lower limb 
muscles." J Gravit Physiol 7(1): S73. 

Holley, D. C., G. D. Mele, M. Poffenroth and C. Young (2000). NASA Animal Enclosure Module Mouse Odor 
Containment Study for STS-107 September 15, 1999;SJSU Odor Panel Data [Final Report]. San Jose, CA, 
San Jose State Univ., Dept. of Biological Sciences. 

Howard, I. P., H. L. Jenkin and G. Hu (2000). "Visually-induced reorientation illusions as a function of age." Aviat 
Space Environ Med 71(9 Suppl): A87-91. 

Ibsch, M., R. H. Anken and H. Rahmann (2000). "Weightlessness during spaceflight results in enhanced synapse 
formation in a fish brain vestibular nucleus." Neurosci Lett 296(1): 13-6. 

Ijiri, K. (2000). "Vestibular and visual contribution to fish behavior under microgravity." Adv Space Res 25(10): 1997-
2006. 

Ilyin, E. A., V. I. Korolkov, M. G. Skidmore, M. Viso, I. B. Kozlovskaya, R. E. Grindeland, B. A. Lapin, Y. V. Gordeev, 
V. P. Krotov, J. W. Fanton, J. T. Bielitzki, V. K. Golov, V. S. Magedov and J. W. Hines (2000). "Bion 11 
mission: primate experiments." J Gravit Physiol 7(1): S9-17. 

Iwase, S. and T. Mano (2000). "[Microgravity and autonomic nervous system]." Nippon Rinsho 58(8): 1604-12. 
Jadvar, H. (2000). "Medical imaging in microgravity." Aviat Space Environ Med 71(6): 640-6. 
Jones, S. M., L. E. Warren, R. Shukla, A. Browning, C. A. Fuller and T. A. Jones (2000). "The effects of hypergravity 

and substrate vibration on vestibular function in developing chickens." Journal of Gravitational Physiology 
vol. 7(no. 3): 31-44. 

Jones, T. A. and S. M. Jones (2000). "Vestibular ontogeny in warm-blooded vertebrates - Four models for study in 
altered gravitational fields." Journal of Gravitational Physiology vol. 7(no. 2): 43-46. 

Koga, K. (2000). "Gravity cue has implicit effects on human behavior." Aviation, Space, and Environmental Medicine, 
Section 2 - Supplement (0095-6562) 71(9): A78-A86. 

Koizuka, I., I. Kato, T. Kubo and B. Cohen (2000). Analysis of spatial orientation based on vestibulo-ocular reflex. 
Kawasaki Japan, Saint Marianna Univ., Dept. of Otolaryngology: 431-437. 

Kornilova, L. N., P. S. Cowings, W. B. Toscano, N. I. Arlashchenko, D. Korneev, A. V. Ponomarenko, S. V. 
Salagovich, A. V. Sarantseva and I. B. Kozlovskaia (2000). "[Correction of autonomic reactions parameters 
in organism of cosmonaut with adaptive biocontrol method]." Aviakosm Ekolog Med 34(3): 66-9. 

Kozlovskaya, I. B., R. E. Grindeland, M. Viso and V. I. Korolkov (2000). "Bion 11 science objectives and results." J 
Gravit Physiol 7(1): S19-25. 

Lackner, J. R. and P. DiZio (2000). "Artificial gravity as a countermeasure in long-duration space flight." J Neurosci 
Res 62(2): 169-76. 

Larina, I. M. and N. G. Lakota (2000). "[The role of individual reaction s of thermal and water-electrolyte metabolism 
to suited immersion]." Aviakosm Ekolog Med 34(6): 16-22. 

LeBlanc, A., C. Lin, L. Shackelford, V. Sinitsyn, H. Evans, O. Belichenko, B. Schenkman, I. Kozlovskaya, V. Oganov, 
A. Bakulin, T. Hedrick and D. Feeback (2000). "Muscle volume, MRI relaxation times (T2), and body 
composition after spaceflight." J Appl Physiol 89(6): 2158-64. 



 

111 

Liu, Z. Q., J. C. Pei, L. J. Wang, Z. M. Huang, B. L. Tong and H. G. Gu (2000). "[c-fos expression in rat's vestibular 
nucleus under eccentric rotational stimulation]." Space Med Med Eng (Beijing) 13(2): 132-5. 

Maillet, A., M. Zaouali-Ajina, D. Vorobiev, S. Blanc, L. Pastouchkova, G. Reushkina, B. Morukov, A. I. Grigoriev, C. 
Gharib and G. Gauquelin-Koch (2000). "Orthostatic tolerance and hormonal changes in women during 120 
days of head-down bed rest." Aviat Space Environ Med 71(7): 706-14. 

Manuel, K. (2000). Vision Aspects of Space Flight. Houston, TX, NASA Johnson Space Center. 
Manzey, D. (2000). "Monitoring of mental performance during spaceflight." Aviation, Space, and Environmental 

Medicine, Section 2 - Supplement (0095-6562) vol. 71(no. 9): A69-A75. 
Manzey, D., T. B. Lorenz, H. Heuers and J. Sangals (2000). "Impairments of manual tracking performance during 

spaceflight: more converging evidence from a 20-day space mission." Ergonomics 43(5): 589-609. 
Markham, C. H., S. G. Diamond and D. F. Stoller (2000). "Parabolic flight reveals independent binocular control of 

otolith-induced eye torsion." Arch Ital Biol 138(1): 73-86. 
Muzaffar, W., M. D. Khan, M. K. Akbar, A. M. Malik and O. M. Durrani (2000). "Mine blast injuries: ocular and social 

aspects." Br J Ophthalmol 84(6): 626-30. 
Naitoh, T., M. Yamashita, A. Izumi-Kurotani, I. Takabatake and R. J. Wassersug (2000). "Emesis and space motion 

sickness in amphibians." Adv Space Res 25(10): 2015-18. 
Orlov, T., V. Yakovlev, S. Hochstein and E. Zohary (2000). "Macaque monkeys categorize images by their ordinal 

number." Nature 404(6773): 77-80. 
Rahmann, H. and R. H. Anken (2000). "Gravitational neurobiology of fish." Adv Space Res 25(10): 1985-95. 
Recktenwald, M. R., J. A. Hodgson, R. R. Roy, S. N. Riazansky, G. McCall, I. B. Kozlovskaya, D. A. Washburn, J. W. 

Fanton and V. R. Edgerton (2000). "Quadrupedal locomotion in rhesus monkeys after 14 days of 
spaceflight." J Gravit Physiol 7(1): S71. 

Rochlis, J. L. (2000). "A tactile display for International Space Station (ISS) Extravehicular Activity (EVA)." Aviation, 
Space, and Environmental Medicine(0095-6562) vol. 71(no. 6): 571-578. 

Rochlis, J. L. and D. J. Newman (2000). "A tactile display for international space station (ISS) extravehicular activity 
(EVA)." Aviat Space Environ Med 71(6): 571-8. 

Ronca, A. E. and J. R. Alberts (2000). "Effects of prenatal spaceflight on vestibular responses in neonatal rats." J 
Appl Physiol 89(6): 2318-24. 

Ross, M. D. (2000). "Changes in ribbon synapses and rough endoplasmic reticulum of rat utricular macular hair cells 
in weightlessness." Acta Otolaryngol 120(4): 490-9. 

Roy, R. R., H. Zhong, S. C. Bodine, D. J. Pierotti, R. J. Talmadge, G. Barkhoudarian, J. Kim, J. W. Fanton, I. B. 
Kozlovskaya and V. R. Edgerton (2000). "Fiber size and myosin phenotypes of selected rhesus lower limb 
muscles after a 14-day spaceflight." J Gravit Physiol 7(1): S45. 

Roy, R. R., H. Zhong, S. C. Bodine, R. J. Talmadge, J. W. Fanton, I. B. Kozlovskaya and V. R. Edgerton (2000). 
"Myonuclear number and size of rhesus soleus fibers after 14 days of actual or simulated flight." J Gravit 
Physiol 7(1): S63. 

Ruminsky, K. A. and D. L. Hentges (2000). "Development of a 10-day cycle menu for Advanced Life Support." Life 
Support Biosph Sci 7(2): 193-201. 

Saenko, D. G., I. V. Saenko, M. P. Shestakov, A. M. Ivanov and I. B. Kozlovskaia (2000). "[The effect of 120 day anti-
orthostatic hypokinesia on the status of the posture regulation systems]." Aviakosm Ekolog Med 34(5): 6-10. 

Schmal, F. and W. Stoll (2000). "[Kinetoses]." Hno 48(5): 346-56. 
Serrador, J. M., J. K. Shoemaker, T. E. Brown, M. S. Kassam, R. L. Bondar and T. T. Schlegel (2000). "Cerebral 

vasoconstriction precedes orthostatic intolerance after parabolic flight." Brain Res Bull 53(1): 113-20. 
Shashkov, V. S., V. V. Iasnetsov, A. V. Shashkov, S. L. Il'ina, R. R. Galle, V. V. Sabaev and M. G. Potapov (2000). 

"[Pharmacological prophylaxis of vestibulo-autonomous syndrome (motion sickness) in model 
investigations]." Aviakosm Ekolog Med 34(4): 8-13. 

Shlyk, G. G., A. V. Ignatenko, M. Y. Efimova and O. I. Zavadskaya (2000). "Behavior and performance of rhesus 
monkeys during Bion 11 flight." J Gravit Physiol 7(1): S81-5. 

Stoffregen, T. A., L. J. Hettinger, M. W. Haas, M. M. Roe and L. J. Smart (2000). "Postural instability and motion 
sickness in a fixed-based flight simulator." Hum Factors 42(3): 458-69. 

Wang, L. J., J. C. Pei, B. L. Tong and Z. Q. Liu (2000). "[Physiological evaluation of vestibular training load]." Space 
Med Med Eng (Beijing) 13(4): 249-54. 

Wassersug, R. J. and M. Yamashita (2000). "The mechanics of air-breathing in anuran larvae: implications to the 
development of amphibians in microgravity." Adv Space Res 25(10): 2007-13. 

Watanuki, K., M. Takahashi and T. Ikeda (2000). "Perception of surrounding space controls posture, gaze, and 
sensation during Coriolis stimulation." Aviat Space Environ Med 71(4): 381-7. 

West, J. B. (2000). "Physiology in microgravity." J Appl Physiol 89(1): 379-84. 
Young, L. R. (2000). "Vestibular reactions to spaceflight: human factors issues." Aviat Space Environ Med 71(9 

Suppl): A100-4. 
Young, L. R. (2000). "Vestibular reactions to spaceflight - Human factors issues." Aviation, Space, and Environmental 

Medicine, Section 2 - Supplement(0095-6562) vol. 71(no. 9): A100-A104. 
Amblard, B., C. Assaiante, M. Vaugoyeau, G. Baroni, G. Ferrigno and A. Pedotti (2001). "Voluntary head stabilisation 



 

112 

in space during oscillatory trunk movements in the frontal plane performed before, during and after a 
prolonged period of weightlessness." Exp Brain Res 137(2): 170-9. 

Aoki, H., R. Ohno and T. Yamaguchi (2001). A study of orientation in a zero gravity environment by means of virtual 
reality simulation. AIP Conference, Albuquerque, NM. 

Baldacci, S., G. Neri, V. Zolesi and V. Cotronei (2001). Hand posture analyzer (HPA) - Portable instruments for upper 
limb posture analysis; during space flight. Conference and Exhibit on International Space Station Utilization, 
Cape Canaveral, FL. 

Bloomberg, J. J., A. Mulavara and H. S. Cohen (2001). Developing sensorimotor countermeasures to mitigate 
postflight locomotor dysfunction. Conference and Exhibit on International Space Station Utilization -2001, 
Cape Canaveral, FL. 

Bock, O., B. Fowler and D. Comfort (2001). "Human sensorimotor coordination during spaceflight: an analysis of 
pointing and tracking responses during the "Neurolab" Space Shuttle mission." Aviat Space Environ Med 
72(10): 877-83. 

Bock, O., B. Fowler and D. Comfort (2001). "Human sensorimotor coordination during spaceflight - An analysis of 
pointing and tracking responses during the "Neurolab" Space Shuttle Mission." Aviation, Space, and 
Environmental Medicine 72(10): 877-883. 

Boyle, R., A. F. Mensinger, K. Yoshida, S. Usui, A. Intravaia, T. Tricas and S. M. Highstein (2001). "Neural 
readaptation to Earth's gravity following return from space." J Neurophysiol 86(4): 2118-22. 

Buckey, J. C., Jr., F. E. Musiek, R. Kline-Schoder, J. C. Clark, S. Hart and J. Havelka (2001). "Hearing loss in space." 
Aviat Space Environ Med 72(12): 1121-4. 

Cheung, B. and W. A. Bateman (2001). "G-transition effects and their implications." Aviat Space Environ Med 72(8): 
758-62. 

Clement, G., O. Deguine, M. Parant, M. C. Costes-Salon, P. Vasseur-Clausen and A. Pavy-LeTraon (2001). "Effects 
of cosmonaut vestibular training on vestibular function prior to spaceflight." Eur J Appl Physiol 85(6): 539-45. 

Clement, G., S. T. Moore, T. Raphan and B. Cohen (2001). "Perception of tilt (somatogravic illusion) in response to 
sustained linear acceleration during space flight." Exp Brain Res 138(4): 410-8. 

Dememes, D., C. J. Dechesne, S. Venteo, F. Gaven and J. Raymond (2001). "Development of the rat efferent 
vestibular system on the ground and in microgravity." Brain Res Dev Brain Res 128(1): 35-44. 

Dupont, E., M. H. Canu, C. Langlet and M. Falempin (2001). "Time course of recovery of the somatosensory map 
following hindpaw sensory deprivation in the rat." Neurosci Lett 309(2): 121-4. 

Ferrigno, G., A. Pedrocchi, G. Baroni, A. Pedotti, G. Neri, F. Bracciaferri and V. Cotronei (2001). The facility for 
multifactorial movement analysis for the International Space Station: New perspectives for motion analysis 
technologies. Conference and Exhibit on International Space Station Utilization, Cape Canaveral, FL, United 
States. 

Guerraz, M., L. Yardley, P. Bertholon, L. Pollak, P. Rudge, M. A. Gresty and A. M. Bronstein (2001). "Visual vertigo: 
symptom assessment, spatial orientation and postural control." Brain 124(Pt 8): 1646-56. 

Hecht, H., J. Kavelaars, C. C. Cheung and L. R. Young (2001). "Orientation illusions and heart-rate changes during 
short-radius centrifugation." J Vestib Res 11(2): 115-27. 

Jensen, M. E., L. A. Miller and J. Rydell (2001). "Detection of prey in a cluttered environment by the northern bat 
Eptesicus nilssonii." J Exp Biol 204(Pt 2): 199-208. 

Kaufman, G. D. (2001). Spatial Reorientation of Sensorimotor Balance Control in Altered Gravity. 
Kaufman, G. D., S. J. Wood, C. C. Gianna, F. O. Black and W. H. Paloski (2001). "Spatial orientation and balance 

control changes induced by altered gravitoinertial force vectors." Exp Brain Res 137(3-4): 397-410. 
Kornilova, L. N. (2001). "[A tracking function of human eye in microgravity and during readaptation to Earth's gravity]." 

Aviakosm Ekolog Med 35(6): 30-8. 
Lathers, C. M., C. Mukai, C. M. Smith and P. L. Schraeder (2001). "A new goldfish model to evaluate 

pharmacokinetic and pharmacodynamic effects of drugs used for motion sickness in different gravity loads." 
Acta Astronaut 49(3-10): 419-40. 

Layne, C. S., A. P. Mulavara, P. V. McDonald, C. J. Pruett, I. B. Kozlovskaya and J. J. Bloomberg (2001). "Effect of 
long-duration spaceflight on postural control during self-generated perturbations." J Appl Physiol 90(3): 997-
1006. 

Lipshits, M., J. McIntyre, M. Zaoui, V. Gurfinkel and A. Berthoz (2001). "Does gravity play an essential role in the 
asymmetrical visual perception of vertical and horizontal line length?" Acta Astronaut 49(3-10): 123-30. 

Louisy, F., D. Cauquil, C. Andre-Deshays, P. Schroiff, M. Lazerges, C. Lafaye, A. L. Camus and G. Fomina (2001). 
"Air plethysmography: an alternative method for assessing peripheral circulatory adaptations during 
spaceflights." Eur J Appl Physiol 85(3-4): 383-91. 

Macho, L., R. Kvetnansky, M. Fickova, I. A. Popova and A. Grigoriev (2001). "Effects of exposure to space flight on 
endocrine regulations in experimental animals." Endocr Regul 35(2): 101-14. 

Mania, K. and A. Chalmers (2001). "The effects of levels of immersion on memory and presence in virtual 
environments: a reality centered approach." Cyberpsychol Behav 4(2): 247-64. 

Mavroidis, C. (2001). Development of a Haptic Interface for Remote Operations in Space, Medicine and Virtual 
Reality, Using Smart Fluids. 



 

113 

McIntyre, J. (2001). Reference frames and internal models studied in microgravity. Conference and Exhibit on 
International Space Station Utilization -2001, Cape Canaveral, FL. 

McIntyre, J., M. Lipshits, M. Zaoui, A. Berthoz and V. Gurfinkel (2001). "Internal reference frames for representation 
and storage of visual information: the role of gravity." Acta Astronaut 49(3-10): 111-21. 

McIntyre, J., M. Zago, A. Berthoz and F. Lacquaniti (2001). "Does the brain model Newton's laws?" Nat Neurosci 
4(7): 693-4. 

Muller, P. and D. Robert (2001). "A shot in the dark: the silent quest of a free-flying phonotactic fly." J Exp Biol 204(Pt 
6): 1039-52. 

Nikhilesh, J., Z. A. Sayeed, P. K. Saravanan and J. Paul (2001). "Stiff person syndrome." J Assoc Physicians India 
49: 568-70. 

Oomman, A., P. Ramachandran, P. V. Rao and M. R. Girinath (2001). "Dor's endoaneurysmorrhaphy in severe heart 
failure due to giant cell myocarditis." Ann Thorac Surg 71(6): 2036-8. 

Pompeiano, O., P. d'Ascanio, C. Centini, M. Pompeiano, C. Cirelli and G. Tononi (2001). "Immediate early gene 
expression in the vestibular nuclei and related vegetative areas in rats during space flight." Acta Otolaryngol 
Suppl 545: 120-6. 

Redfern, M. S., L. Yardley and A. M. Bronstein (2001). "Visual influences on balance." J Anxiety Disord 15(1-2): 81-
94. 

Sasa, M., S. Takeshita, T. Amano and K. Kurisu (2001). "Primary neurotransmitters and regulatory substances onto 
vestibular nucleus neurons." Biol Sci Space 15(4): 371-4. 

Schlegel, T. T., T. E. Brown, S. J. Wood, E. W. Benavides, R. L. Bondar, F. Stein, P. Moradshahi, D. L. Harm, J. M. 
Fritsch-Yelle and P. A. Low (2001). "Orthostatic intolerance and motion sickness after parabolic flight." J 
Appl Physiol 90(1): 67-82. 

Sebastian, C. and E. Horn (2001). "Features of vestibuloocular reflex modulations induced by altered gravitational 
forces in tadpoles (Xenopus laevis)." Adv Space Res 28(4): 579-88. 

Shi, H. Z. (2001). "[Application of traditional Chinese medicine in space medical research]." Space Med Med Eng 
(Beijing) 14(1): 75-8. 

Stodieck, L. and D. Klaus (2001). ISS Flight 2A.2B (STS-106): Commercial Generic Bioprocessing Apparatus 
(CGBA) Payload BioServe Space Technologies [Final Report]. Boulder, CO, Colorado Univ., Dept. of 
Aerospace Engineering Sciences. 

Wang, L. J., Z. Q. Liu, M. He and W. Ren (2001). "[Effects of adaptive changes of vestibular system on 
cardiovascular regulation and orthostatic tolerance]." Space Med Med Eng (Beijing) 14(3): 225-9. 

Watenpaugh, D. E. (2001). "Fluid volume control during short-term space flight and implications for human 
performance." J Exp Biol 204(Pt 18): 3209-15. 

Young, L. R., H. Hecht, L. E. Lyne, K. H. Sienko, C. C. Cheung and J. Kavelaars (2001). "Artificial gravity: head 
movements during short-radius centrifugation." Acta Astronaut 49(3-10): 215-26. 

Zaoui, M., D. Wormell, Y. Altshuler, E. Foxlin and J. McIntyre (2001). "A 6 D.O.F. opto-inertial tracker for virtual reality 
experiments in microgravity." Acta Astronaut 49(3-10): 451-62. 

Zhang, H., F. Yang, Z. Q. Liu, F. S. Zhang, Y. K. Peng and T. D. Yang (2001). "[Relationship between EGG and the 
dynamic process of motion sickness induced by optokinetic vection]." Space Med Med Eng (Beijing) 14(1): 
45-9. 

Avdeev, S., V. Bidoli, M. Casolino, E. De Grandis, G. Furano, A. Morselli, L. Narici, M. P. De Pascale, P. Picozza, E. 
Reali, R. Sparvoli, M. Boezio, P. Carlson, W. Bonvicini, A. Vacchi, N. Zampa, G. Castellini, C. Fuglesang, A. 
Galper, A. Khodarovich, Y. Ozerov, A. Popov, N. Vavilov, G. Mazzenga, M. Ricci, W. G. Sannita and P. 
Spillantini (2002). "Eye light flashes on the Mir space station." Acta Astronaut 50(8): 511-25. 

Edelmann, E. (2002). "Function-morphological investigations of fish inner ear otoliths as basis for interpretation of 
human space sickness." Acta Astronaut 50(4): 261-6. 

Harm, D. L., G. R. Sandoz and R. M. Stern (2002). "Changes in gastric myoelectric activity during space flight." Dig 
Dis Sci 47(8): 1737-45. 

Harm, D. L. and T. T. Schlegel (2002). "Predicting motion sickness during parabolic flight." Auton Neurosci 97(2): 
116-21. 

Matsunami, K. (2002). "Squirrel monkeys and space motion sickness." Jpn J Physiol 52(1): 1-20. 
Moorman, S. J., R. Cordova and S. A. Davies (2002). "A critical period for functional vestibular development in 

zebrafish." Dev Dyn 223(2): 285-91. 
Olabi, A. A., H. T. Lawless, J. B. Hunter, D. A. Levitsky and B. P. Halpern (2002). "The effect of microgravity and 

space flight on the chemical senses." J Food Sci 67(2): 468-78. 
Pettis, C. R., M. Drake, M. L. Witten, J. Truitt, E. Braun, K. Lindberg, G. McNeil and J. N. Hall (2002). "Early renal 

changes in 45 degrees HDT rats." Acta Astronaut 50(6): 393-8. 
Riepl, R. L., C. Drummer, P. Lehnert, R. Gerzer and B. Otto (2002). "Influence of microgravity on plasma levels of 

gastroenteropancreatic peptides: a case study." Aviat Space Environ Med 73(3): 206-10. 
Sears, D. W. G., P. W. Bartlett, K. Y. Kong, P. Preble, J. DiPalma, P. H. Benoit and M. Kareev (2002). The Hera 

Mission: Laboratory and Microgravity Tests of the Honeybee Robotics Touch-and-Go Sampler. Lunar and 
Planetary Science XXXIII, Fayetteville, AR. 



 

114 

Somers, J. T., M. F. Reschke, A. Berthoz and L. C. Taylor (2002). "Smooth pursuit tracking: saccade amplitude 
modulation during exposure to microgravity." Ann N Y Acad Sci 956: 426-9. 

Uva, B. M., M. A. Masini, M. Sturla, P. Prato, M. Passalacqua, M. Giuliani, G. Tagliafierro and F. Strollo (2002). 
"Clinorotation-induced weightlessness influences the cytoskeleton of glial cells in culture." Brain Res 934(2): 
132-9. 

Young, L. R. (2002). "The International Space Station at risk." Science 296(5567): 429. 
Clément, G. (2005). Fundementals of Space Medicine. El Segundo, CA, Microcosm Press. 
(Jan. 1, 1977). Apollo-Soyuz test project. Volume 1: Astronomy, Earth atmosphere and gravity field, life sciences, and 

materials processing, NASA. NASA-SP-412.  

Electronic Sources: 
ESA ESA Reserach (http://www.esa.int/esaHS/research.html). 
NASA Life Sciences Data Archive (http://lsda.jsc.nasa.gov/). 
NASA NASA Press Kits (http://www.spaceflight.nasa.gov/home/index.html). 
NASA National Space Biomedical Research Institute (NSBRI) (http://www.nsbri.org) 
 





REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and 
maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including 
suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, 
and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC  20503. 

1.  AGENCY USE ONLY (Leave Blank) 2.  REPORT DATE 3.  REPORT TYPE AND DATES COVERED 
      May 2007 NASA Special Publication 

4.  TITLE AND SUBTITLE 5.  FUNDING NUMBERS 
A Brief Historical Review of Vestibular and Sensorimotor Research Associated with Space 
Flight 

      

6.  AUTHOR(S)       
M.F. Reschke, J.M. Krnavek, J.T. Somers, G. Ford        

7.  PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8.  PERFORMING ORGANIZATION 
REPORT NUMBERS 

Lyndon B. Johnson Space Center 
Houston, Texas  77058 

      

9.  SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10.  SPONSORING/MONITORING    
AGENCY REPORT NUMBER 

National Aeronautics and Space Administration 
Washington, DC   20546-0001 

SP-2007-560 

11.  SUPPLEMENTARY NOTES 
      

12a.  DISTRIBUTION/AVAILABILITY STATEMENT 12b.  DISTRIBUTION CODE 

Available from the NASA Center for AeroSpace Information (CASI) 
7121 Standard 
Hanover, MD  21076-1320                                                     Category: 51 
 

     

13.  ABSTRACT (Maximum 200 words) 
This short report provides a brief history of space flight, serves as a valuable resource for neurovestibular and sensorimotor space 
flight experiments conducted by all countries through 2005, and finally, it provides a comprehensive set of space flight physiology 
references with an emphasis on sensorimotor documents. Therefore, the intent and purpose of this historical overview of neuroscience 
and space flight is two-fold:  First to equip researchers with a single, common reference document, and second, to allow those who 
helped create this history, a record of accomplishment. 

14.  SUBJECT TERMS 15.  NUMBER OF   
 PAGES 

16.  PRICE CODE 

Sensorimotor performance, physiological tests, vestibular tests 
124       

17.  SECURITY CLASSIFICATION  
OF REPORT 

18.  SECURITY CLASSIFICATION  
 OF THIS PAGE 

19.  SECURITY CLASSIFICATION  
 OF ABSTRACT 

20.  LIMITATION OF ABSTRACT 

Unclassified Unclassified Unclassified Unlimited 
Standard Form 298 (Rev Feb 89) (MS Word Mar 97) 
Prescribed by ANSI Std. 239-18 
298-102 

NSN 7540-01-280-5500 
 



 






