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PRELIMINARY RESULTS OF SCIENTIFIC RESEARCH ON BIOSATELLITE KOSMOS-1129

Soviet Health Ministry

I. Physiological Research /2*

The purpose of the physiological experiments on the biosatellite Kosmos-1129
was a more profound study of the mechanisms of adaptation to weightlessness and re-
adaptation to Earth gravitation. The studims carried out derlt with metabolism,
changes in the support-motor apparatiis and nonspecific changes associated with the

development of stress reaction duriny flight and following return to Earth. The pro-

gram of animal observation on board the biosatellite was extended.

For the experiment we used Wistar rats abtained from the Slovak Academy of Sci-
ence's Institute of Experimental Endocrinology (Bratislava)., Selection ai.l prepara-
tion of animals for flight was conducted in the usual way, that used in biosateliite
experiments, and were conplemented by training under standard maintenance conditions
The ariimals in the "biorhythym" experiment were equipped introperitoneally with body
temperature monitors; those in the "behavior" experiment prior to flight were sub-
jected to a special program that developed conditioned reflexes with food reinforce-
ment. Just before flight animal age ranged fram 84 to 86 days, average weight in
the "stress" and "behavior" experiments was 290 g; in the "body composition" it was

314 g; in "biorhythm" 318 g. During flight most of the animals were kept in indivi-

dual box cages of BIOS blocks similar to those used on previous biosatellites. The
light day lasted 12 hr (8:00-20:00). In the ocourse of 24 hr the animals received 40
g of pasty food in 4 portions. Air temperature in the area where the animals were
kept ranged between 23.5 and 25.5°C and relative humidity was 55-C5%; po, was 135~
212angandpm2wasupt06ang.

The flight lasted 18.5 days. The results obtained for animals in the flight

group were compared witii the vivarium control and with a synchronous Earth exper- /3
iment in a biosatellite mockup, where the following physiologically significant
flight factors were modeled.
* Nuwbers in the margin indicate pagination in the foreign text.
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In the launch phase:
- vibration,

- acceleration,

- noise.

During the experiment:

- maintenance of animals in cages with a life support system,

- providing of waixr and food according to a standard cyclogram,

- suppert of microclimate parameters similar to those in the biosatellite cabin
during flight.

During landing:

- shock acceleration for animals in the "stress", "behavior™ and "ontogenesis"
experinents,

- acceleration associated with leaving orbit and earth landing for animals in
the "biorhythm" and "body camposition" experiments.

In respect to a number of indices an additional control was used in the form of
preflight group LSS tests, during which maintenance conditions for the animals were
practically the same as those in the synchronous control, but there was no modeling
for factors associated with launching and landing.

Following the experiment the animals were sacrificed at 3 points: following
hours 7-11 (group I), following day 6 (groups II and III) and following day 25 (group
w).

Animals of the flight group designated for a study of the period of readapta- /4
tion to Earth gravitation, as well as the corresponding animals of the control
grbups kept in the vivarium (at t = 22-25°C) were maintained in individual cages
measuring 18x18x12.5 am and were oontinued on the special diet with the 24 hr ration
increased to 45 g. An exception were the animals in the "biorhythm" experiment
(group IV), that were kept in groups of 5 in ordinary vivarium cages (55x19.5x33 cm).
During hours 7-10 following landing and thereafter on days 3, 4, 5 and 6 of the re-
adaptation period the animals of group III were subjected to a functional test --
2.5 hr functional stress — in the prone position. The first, second and third tests
were accampanied by blood sampling (caudal) which was done before the test, at the

2
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end of fixation and 30 min following the end of the test. A similar scheme was fol=-
lowed for testing animals of the synchronous and vivarium controls. The animals were
decapitated on the day of the last stress test.

The condition of the animals during flight, as well as before flight, was as-
sessed on the basis of motor activity and body temperature. In addition, data were
first cbtained on the dynamics of conditioned reflex activity changes ("behavior”
experiment). All during the flight we noticed a reduction in the lewel of the con-
ditions set up prior to f£light for food reflexes in response to light stimulition.
The changes chserved were not univocal at various stages of the flight, but had a
clearly pronounced phasic character that apparently reflected the dynamics of the
adaptation process. During the first days we noted severe repression of conditioned
reflexes and a change in force relationships based on anesthetic type. By days 4=-6
the level of conditioned reflexes was clearly on the increase, although during the
period days 7-12 it was dropping acain but not as significantly as at the beginniny
of the experiment. In this context the force relationships were disturbed in re-
spect to the type of equilibrium phase at the average level. During the final stage/5
of the experiment the state of conditioned reflex activity once more improved, but
did not reach the level of the ground control. The data obtained indicate that du-
ring an 18.5 day space flight there is only a partial adaptation on the part of the
functions of the higher portions of the central nervous system in animals; the ad-
aptation occurs in waves and, for the nost part, affects the stimulation process,
whereas the inhibitory process shows no adaptation during an experiment of this
length.

The general condition of the animals following flight was campletely satisfac-
tory. Average weight gain during flight was 46.6 g and was pretty well the sawe for
individual animals; rats in the synchronous control gained 54 g and those in the
vivarium control 59 g. Table I gives results of pathologicoanatomical dissection ‘
as well as individual body and organ weights for each animal in the flight, syn- ;
chronous and vivarium groups.

An analysis of the blood sampled after flight hours 7-8 revealed that the ex-
perimental gruup showed a tendency to increase concentration of leucocytes, neutro-
phils and lymphopenia, which agrees with results obtained previously amd makes it
possible to speak of the development of stress reaction in animals of the flight
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group by the time of examination. Against this background we developid an addition-
al stress test (2.5 hx "fixation stress") which was accompanied by the same reaction
(in respect to direction of change) on the part of the cellular elements in the blood
as that noted in the control groups: neutrophilosis, reduced percentage of lynpho-
cytes and reduced lymphocyte/neutrophil ratio; however, the seriousness of the chan-
ges in the experimental and control animals was not the same. Prior to the stress
test the lymphocyte/neutrophil ratioc was 0.58 in the flight group and in the vivarium
i(. and synchronous controls 2.6 and 1.82; at the end of the test conducted following /6
3 hours 7-11 after flight it was 0.2, 0.47 and 0.42 (respectively), and after comple-
; tion of the test 0.1, 0,24 and 0.21. ‘Thus, animals subjected to the effect of a com-
i plex of factory of space flight in the experiments on tlie biosatellite retained
; their capability of adequate reaction by cellular elements of the blood system to an
i
|
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added stress eifect despite the fact that the initial blood picture (postflight and
pretest) of the animals in the experimental group differed significantly from that in
the control.

| Table II presents data on lipid content in the plasma and tissues and Table III
provides informaticn on the activity of some enzymes in the mitochondria and cyto-
plasm of the cells of the liver in animals in the "stress" experiment. the final
conclusion on the "stress" experiment will be drawn on the basis of the results of
biochanical analysis of the blood and endocrine glands, and also cytological exami-
nations of the bone marxow and lymph organs in animals studied on day € following
flight after a series of 5 stress tests.

Along with the study of stress reaction mechanisms that developed in animals
during flight and after return to Earth, other studies were carried out on the bio-
satellite Kosmos~1129 that were specific and associated with the effect of weight-
lessness and of changes in the support-motor apparatus. Metabolism was studied.

. First of all a study was made of the body composition of the animals and its requ~
lar changes revealed as associated with the effect of space flight factors (Tables
1V, Va, Vb, Vo).

In the "biorhythm" experiment we studied the comdition of circulation rhythm
and the rate of its phasic restructuring when there was an inversion of the light
regime under conditions of space flight. Animals during flight presented normal
periods far the formation of circulation rhythm and this was stable. During the
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readaptation period in flight animals and in the synchronous group signs of desyn- /7
chronosis were noted. Toward the end of the observations (25 days after the experi-
ment) normalization set in for animals of the synchronous control group, whereas in
the flight group no recuvery occurred during that period.

ESRRPIE - v

In the “ontogenesis® experiment males and Zemales of the flight group were mated
with each other and with intact animals at various periods following return to Earth,
The resulting progeny was studied both during the first postnztal days and at sepa-
rate intervals (up to 3 months) by the use of iunctional tests (fixation stress),

We propose to ocontinue our observations cof animals that were on the biosatellite un-
til the time of their natural demise, assessing age-related resistance changes, re-

productive ability and vitality in the progeny. Tables VI and VII present some cha-
racteristics of animals in the "ontogenesis" experiment.

II. Biological Research /25

1. study of the Physiological Condition of Tumorous Carrot Tissue Induced by
Agrobacterium tumefaciens (results of rasearch carried out by Soviet
specialists with the concurring Soviet-American experiment K—3()1)l

The work is a study of the condition of material, accumlation of
dry mass, tissue respiration activity and permeability of cellular membranes to tu-
morous carrot tissue.

Tissue respiration activity was determined by the polarographic method. Mem~
brane permeability was assessed on the basis of change in specific electric conduc-
tion of tissue extracts. Ion concentration in the tissue extract was determined by
flame photametry.

Condition of Material

The condition of material was described immediately upon opening of
containers and documented with photographs.
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TABLE I
BODY WEIGHT AND WEIGHT OF SOME INTERNAL ORGANS OF ANIMALS OF FLIGHT, SYNCHRONOUS AND VIVARIUM GROUPS
No. of When Body weight Weight of organs Dissection results
animals sacr. |
[Oct] 1 2 1 3 3 1 |
Before Time Liver™ Kidn, Myocard. Thymus™ Spleen Adren.
exp. sacr.

I 2 3 4 5 6 7 & 9 10 1 |
T T T T T T T Tt e em e e e e e e e e e e e e o e e e e e e e e e 1
i TL.TL., 786 333 T4 T0 e o.orern pTee e 54 Hydronephrosis (rt); subpleural {

’ v 4,10 w2 ! AR e o~ o miliary nodules in lungs |
; oo i N R o _— — " Subpleural milisry nodules
99 " 26? 030 -'—2’ {’3 e 3 e ’( o e E:ﬂ‘; %K in luns’
“g " o 3w TR P2 ST oo P i Hydrcaephrosis (lef:)
T " ore : e P r . ‘ ¢ Hydronephrosis (1f); small
! T3 ¥ + wrinkled spleea with deformed
cicatrix; atrophied testes

e 1 e . T )

‘ . : : 1A . 7

. » Fresh rupture in e¢piphysis
. . o , LT . . of left pelvic bone
. Hydronephrosis (rt)

[Note: In all Tables and Figures
read Roman I as Arabic 1 and
commas as decimal points]
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Subpleural miliar nodules in
lungs

As above

Hydronephrosis (right)

Hypertrophy of spleen, purulent
inflammation of left testicle

Small gray subpleural codules
in lungs

Hydronephrosis (left), miliary
nodules in lungs

Hydronephrosis (left)

Miliary nodules in lungs
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1.

Weight "before experiment" given for animals of flight group and vivarium coatrol
on 22 Sept and for the synchronous control on 30 Sept. 1

Tables make use of data of R. A. Tigranyan (1), N. A. Ilyushko (2), L. V. Serova ),
A. S. Pankovs (4), L. V. Serva and R. A. Tigranyan (5).
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TABLE II -
LIPID CONTENT IN PLASMA AND TISSUES (DATA OF I. ALERS AND R. A. TIGRANYAN)
Index PLASMA Adipose tissue
bein
sttdfed White Brown
‘Gr oup Phospholipids Total cholesterol Triglycerides Unesterized fatty acids Unesterized fatty acids
P aM/liter oM/litar wM/1iter uM/lite: uM/liter
i R e T R N T e T Aav.ee T T Tp er.m T T TR . o |
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TABLE II (continued) .
|
L Index Liver Bone marrow Thyxus
f
!

Group Unesterized Phospholipids Cholesterol Triglycerides Phospholip. Triglycer. Phosphol. Triglycer.

b fatty acids uM/gram
¥ ""—"-—""""“"'“"""""""""'""""""5-““—“-—::-:_--""::"":""’_—""_,“
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3 8, 252 +0,41 15,840,5  1I,3+0,28  2I,9+2,4  15,3:I,0 16,545,5 22,%:C,%  ©6,3:5,3
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b ‘ — — -— ! — — —
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TABLE III -
ACTIVITY OF SOME ENZYMES IN MITOCHONDRIA AND CYTOPLASM OF LIVER CELLS (DATA OF Ye. A. VETROVA, R. A. TIGRANYAN)

x

Index Mitochondria Cytoplasa

Group Malate Isocitrate Malate Isocitrate Lactate
dehydrogenase dehydrogenase dehydrogenase dehydrogenase dehydrogenase
oM mM oM =M .4
nitrogenation phosphorylation nitrogenation phosphorylation nitrogenation

I . S G e e Sy AR e o S e et o e Wt S e e e e mm SGE mmab D G b geap e G e S v QNS e s . W — —— g — o —
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F TABLE IVa., BODY AND ORGAN WEIGHT OF ANIMALS IN GRAMS 1 i
E |
% |
} Flight group Vivarium group P
lg M n M n
|
)‘ Live weight before nxperiment 314,00 + 67 30,0 3,0 1
. Live weight after #xperiment 357,02 + 1,73 ’2"'3";\ 40 5,0 |
',. Total body mass 349,06 + G010 346,81 4 ni,i):‘. ‘
l' Pure body mass 337,38 + 4,51 336,03 1+ 6,03 ]
Skin 86785 4+ T,1I6 bti,“n o x,T."» < Q08 ‘
| Carcass + tail 180,64 + 4,00 704,08 4 3,7 |
| Internal organs + blood 295,80 + I,63 m,f'i 4 1,07« 0,000
Abdominal fat 14,45 + 0,86 7,00 4+ T,i0 <« 0,01
Blood 23,00 + 0,37 N3, 04 a0 G, 0u
,‘ Gastrointestinal tract 16,00 0,4'3 AN L 0«
; Liver 10,03 + 0,01 | 6,03 o o0 o G0 j
Sex organs 2,0 4+ 0,60 [o,a 40 fye
Lungs and trachea T,04 4 G008 ¢+ G0
Cervical glands 2T e (18 1,70« gy o0 00D
Kidneys 2, + 0,07 ! ,‘3(" A& , & G,00 ;
r Heart Lo+ 0,00 [, o 0,0 |
Brain T,90 & 0,00 o0n 00
Spleen ¢, 07 + 0,00 ¢,n N 0,00
Urinary bladder 0,75 o+ ¢, G g, 0 -+ (“,,i ,
Adrenals Cyil & 0,005 O, 0,0
Pelt 7,94 4 0,48 AT R (e
Intestinal content G, i 4 1,4 ¢, 64 LTS

1=

2
1

1

)

3

3

4
O




TABLE IVb.

BODY AND ORGAN WEIGHT OF ANIMALS IN GRAMS

Flight group Synchronous group P

M m M
Live weight before experiment 314,00 4 T,00 30
Live weight after experiment 357,74 1; 33T 4 0, 0L
Total body mass 349,66 + 5,0 \398,5&) +
Pure body mass 331,38 + 4,00 344,06 » 0406
Skin 52,95 + T,I¢ 060,71 0,07
Carcass + tail 167,064 + 4,00 TOS, 07 &
Internal organs + blood 05,860 & T,W Q4,60 -
Abdominal fat T4,45 4 0,8 HE PRI
Blood 23,70 + 0,32 24,73 & G508
Gastrointestinal tract 16,07 + T,42  I5,61 o
Liver 79,03 + 0,84 T7,T3
Sex organs 12,60 4 @,60  Ineh g
Lungs and trachea T,04 ok ¢,06 1,00
Cervical glands o,y '\ + 0,73 1,00 ¢
Kidneys oG e 0,07 D < Gy
Heart 7,03 4 0060 TN
Brain SR P 07 S P
Spleen G,0" + G, 00 0,00 oL e
Urinary bladder 0,78 4 Q,07 0,17
Adrenals 0,7 4 Q005 ¢,10
Pelt 7,00+ 0,40 €,
Intestinal content 9,74  + I,48 7,00
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TABLE IVc, BODY AND ORGAN WEIGHT OF ANIMALS IN GRAMS

TN T e S e ‘mﬁ»«wmwm_m

Synchronous group Vivarium group P
M m M n

Live weight before experiment ST, A e Ty Gy L Ty

Live weight after experiment AV L TN y L B0

Total body mass T S PO

Pure body mass T N L L e I AT B

Skin 60,7 7,75 BR,0T 4 LT

Carcass + tail TRO,QT + 0,0 ¥¢4,00 4 4,07

Internal organs and blood O4,00 ¢ LT, 05,00 a0 NN DT
Abdominal fat IA, 16 + L,47  7,00 &+ I, o« oy
Blood 24,13 + 0,77 25,5F & 0,30
Gastrointestinal tract I5,64 =+ 0,2 13,46 + 0O,bY & {07
Liver 7,18 4. 0,51 715,03 4 06,75

Sex organs IR,B5 0,07 IT,78. + 0,70 o 0,00
Lungs and trachea 87 + 0,06 1,08 o+ Q,L1

Cervical glands I,90 ‘\\; + 0,04 T,72 4 0,00 « G,01
Kidneys 2,72 "4 0,06 2,46 o+ G,

Heart I,24 + 0,05 I,n5 + 0,60

Brain I,00 =+ 0,06 2,08 4 0,01

Spleen 0,66 + 0,02 0,71 + 0,08

Urinary bladder 0,17 4 0,015 0,I5 &+ 0,07

Adrenals 0,72 + 0,005 0,i0 .+ 0,07

Pelt 6,9 =+ 0,I8 6,86 + 0,77

Intestinal content 7,27 + I,88 6,84 + 1,30

7
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TABLE Va, COMPOSITION OF ANIMAL BODY COMPONENTS 1-2-9-
Flight group Vivarium group P
M m M n

skin
Wet mass in g A "y [ R N o ]
Dry mass in g R ) Lo 2
Water content in g 00,00 o 040 80T w007 o 6,rm
Dry degreased mass in g AR I Tt S P AT £ T S
Fat content in g TA, 00 4 4B L e 0 g T
Lean mass in g 38,00 4 6,75 ,% + 7,0 o« 7, 7
Internal organs + blood |
Wet mass in g 95,0 o T,00 83, (ul & TN o,enn
Dry mass in g 37,60 4+ I,TI 24,0 4 00 <« 08
Water content in g 56,7 + 1,40 o8, a4 # O , i
Dry degreased mass in g TL,95 &+ 0,03 L7,00 & (0,8 =« ©,00
Fat content in g 0,70, 4 T,00  INET 4 TT o IR ST
Lean mass in g 70,00 Y4 L,67 70,03 4 (0
Carcass + tail
Wet mass in g 182,64 + 4,70 79,03 1 3,57
Dry mass in g TC,89 4+ N,055  A5,H50 4+ T,50
Water content in g ITT,75 + 2,85  In0, 30 40 0,60 & 0,002
Dry degreased mass in g al,n2  + 1,73 G, M + T, < 08
Fat content in g 19,67 + 0,63 ,,,\;G & T3 2 0,008
Lean mass in g 162,97 + 4,05 TEG,62 + 3,57 < 0,01
Intestinal content \
Wet mass in g 9,74 + TI,48 6,84 o 7,08
Dry mass in g 2,44 + 0,55 I,"5 4 0,13
Water content in g 7'30 + 0'94 5,80 -+ I,Bf’%

o
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| TABLE Vb. COMPOSTION OF ANIMAL BODY COMPONENTS J21
‘ Flight group Synchronous group P
F M n M n
: Skin
: Wet mass in g Nt 4 Ty Sy -+ LN g G0
Dry mass in g N R I S L L B T LI .
| Water content in g PG5, 4 40 30,98 4+ 0,3 <G00
| Dry degreased mass in g 5,0 4+ 0,31 T4, 4 0,50
Fat content in g 14,56 4+ I,A9 L4033 &+ 0,04
| Lean mass in g 38,59 + 0,75 45,1 + +,0n < 0,061
Internal organs + blood
Wet mass in g 95,60 + I,92 4,60 + 1,73
? Dry mass in g 37,66 + I,IT. 35,66 + 7,40
? Water conteat in g 58,14 + TI,46 55,30 + 0,04
| Dry degreased mass in g 17,954 0,23 TT,87 & 0,77
Fat content in g 25,77 + T1,09 023,70 + T,4.
Lean mass in g 70,09 + TI,67 70,83 1 0,72
Carcass + tail
r Wet mass in g 182,64 + 4,10 169,97 + 0,09
Dry mass in g 70,89 + 2,55 70,31 4+ 0,86
Water content in g II5,75 4+ "2,86 119,60 + .7, <« 0,05
Dry degreased mass in g 5I,72 + I,23 B2,6I + 0,80
Fat content in g 19,67 + 0,63 17,70 + I,63
Lean mass in g 162,97 + 4,06 I72,2T + 1,96
i Intestinal content
’ j Wet mass in g 9,74 + TI,48 7,77 - + I,88
Dry mass in g 2,44 4+ 0,55 I,68 40,52
| , Water content in g 7,30 + 0,94 5,68 .+ T,37
1
. ‘?’L 4 1t
Py, '*' L4 3
* ‘*’UAJ{{"\J
* 19

%__g_ P Ty
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TABLE Vc. COMPOSITION OF ANIMAL BODY COMPONENTS

e

L Synchronous group Vivarium group
f
: M m M n
§
{
E sitn
Wet mass in g 60,T4 + I,°8 58,1 4 7,73
I Dry mass in g P0,I6 4 0,40 24,45 4 1,00
" Water content in g 30,08 & T,73 33,77 + G0
| Dry degreased mass in g I4,92 4+ 0,57 15,1V & 0,3
! Fat content in g 14,93 + 0,64 9,06 4 7,45
) Lean mass in g 45,71 A4 I,65 11& ,Jﬁ =+ .,.,El('
Internal organs + blood .
Wet mass in g 94,67 + L1,73 83,04 4+ ¥,O7
’ Dry mass in g 35,66 + T,4% P4,T0 4 T,e0
* Water content in g 56,06 4 0,04 BE,01 4 0,05
Dry degreased mass in g THy97 o G,v" Lt L b
Fat content in g n3,Ye & [ [RHNAS Ly o
Lean mass in g ';’;_t~,§§.. L (’,'ff“ 'j'tr" L gV
Carcass + tail .
Wet mass in g £=,k’x” + (‘.,";ﬁ“ “';‘.2’;“[’; * NI
Dry mass in g L300 4 G0N PN R yir
Water content in g 7f’fi ,OG By T, AR 1 - N
Dry degreased mass in g 52,67 + Q60 G, = . o
Fat content in g 'I"}’, VO 4,000 vuh Ly
Lean mass in g [N/ SIREE I R I EESCIS S ’
Intestinal content
Wet mass in g P T W A T T 1
Dry mass in g IL,AG 4+ O,b A LA
Water content in g 5,66 + T,37 h,r & a0
20
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TABLE VI .
NUMBER AND SOME CHARACTERISTICS OF NEONATE RATS IN ONTOGENESIS CONTROLS
Group Flight Synchronous Vivarium Life support Vivarium control
experiment control system life support :
systea |
Index . ‘
|
Number [ 5 5 6 6 ) 6 1
] : .

____________ e e e e e e e e e = ——— i
Parturient number o _ 6 4 5 {

1 Average number of rats
in fiight

Meen flight ratio @ / d

Average ratling weight
at birth

1T
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i DYNAMICS OF RAT WEIGHT IN THE "ONTOGENESIS" EXPEKIMENT j
f Date 4,09 11.09%8+09 gy 425 0930 09 14, mm 10 19:10,, 1o 24.10,¢ o I‘
: 4 Sept, etc, 14 Oct, etc.
; Animerd -NUBDEE = = = — = o e o o e = o e o — - - = — |
; " 7 86 268 289 284 - - 338 346 - 44 350 351
T F II 238 249 257 256 - - 08 29 - 300 298 303
H F 2 234" 240 260 254 - - 268 264 - 276 290 288 |
F22 248 248 258 256 - - 292 280 - 285 290 29I
F 23 2562 244 273 258 -~ - 300 302 - 320 8323 326 {
57T 258 276 975 - 200 2v4 <" T2 T 350 360 sBs 358 1
: S 3 254 265 275 - 280 278 - - 380 35T 348 359 |
S 4 256 264 268 - 290 268 - - 320 3I2 3I0 307
S5 26T 268 261 - 276 262 - - 320 324 323 334
§6 300 205 205 - 32 204 - - -"336 85I 348 352
VI3 240 245 - - 264 248 - - T 77330 380 380 ]
V' I6 248 253 264 - 275 262 - - - 332 334 346
y 25 264 267 75 ~ 286 271 - - - 370 385 360
A 2 272 288 304 - 302 285 00—~ - ~ 380 387 395
Vv 28 268 270 286 - 250 268 - - - 375 393 412
7 - V- S -
flight group vivarium group synchra
FOLDOUT
T FRAMg N
F |
. T T T T T TR RS R e T T L I D T TR S e
- — - - e B ¥
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FOGENESIS EXPERIMENT TABLE VII.

I--—~tﬂ---~-—!~.d-u-———--.——-—‘-”%"n———‘—-—a—-—‘

14.I01¢ 10 19.105, 19 R4:1055 128.10 59 103110 1 17 5,17 5.11
14 Oct. etc. 1 Nov, etc.

SIS G oSy Sevei S SERR BN s WSy SDeG MNP WSS WS Wees R SRR Swed BN Wew s COR Sen WD MED GGG TN TROS W aat  SRMS SRS B SRS BNS MM M e

}E292 280 - 285 290 29I 300 296 308 .
&300 302 - 320 323 326 326 336 322

R WEAD NS WREE PR DR PRI MR RO WRE e MRS A AR SRS SR WD TR IR SNEN R AR e e ECTE e B R B I S i
L T T I T e R . T T S e T

- - - . 330 360 380 394 30T . 0O.TF parturition
. urition -~
- - -7 332 33 346 850 - °© 401 335 390 4 5
- - - 370 385 360 380 400 443 3gp Pereurition .. _
; N artur on
- - - 380 387 395 400 - 442 450 480 &%, .7
parturition Jelld
- - - 375 393 4I2 234 8,70
wvarium group synchronous group, control
~ FOLDOUT FRAME S~




Flight Variant

Tumor growth was uneven and clearly better on dishes A and B.
In the case ot dishes 33B, 33D and 33C each disc was contaminated by a nonidentified
bacterial stimulant, 142 mg of gallic tissue was collected,

Trangport Control

Growth of tumor tissue was better when compared with the space
variant, There was clear bacterial decamposition on 2 discs in dish B. In dishes A

and D growth was relatively more active. Altogether 292.5 mg of gallic tissue was
collected.

Abiogenic Control

The growth of gallic tissue in this variant was very insignifi-
| cant. We noted putrefactive decanposition of discs in dishes C, and D, 55.6 mg /26
' of gallic tissue was collected,

Clinostat 90°

Strong bacterial putrefaction was noted in all dishes. Tumor
f growth was better in dishes A and D. Severe desiccation of discs was noted. In con-
nection with the poor candition of material this variant was not analyzed.

Clinostat 180°

Tumor growth was uneven and better in dishes A and D but here de-
siccation was noted. Partial decay of discs was noted on dish B, 156 mg of gallic
r tissue was collected.

Object Mockup

1

5
b
1
&
*

-
B
’

I
i
+
ot

We notice good growth of tumorous tissue in all dishes. There
is no contamination. In all 584 mg of gallic tissue was collected.

A,
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In our opinion the preferential growth of gallic tissue on dishes A and D is
oconnected with better aeration conditions within the container.

On the basis of a previously planned program it was suggested that the follow-
ing study be carried out: study of tissue respiration activity, study of cellular
menbrane peremeability, analysis of membrane lipid campostion, determination of the
oconcentration of endogenous growth regulators in tumorous tissue., In connection
with the restricted growth and unsatisfactory condition of the material obtained
we found in necessary to curtail the study program. We carried out a determination
of tissue respiration activity and membrane peremeability of cells for ions and e-
lectrolytes. The material collected was likewise analyzed for dry mass content,

Li.armination results are presented in Table VIII.

TABLE VIII. DRY MASS OF TUMORCUS TISSUE (IN MG) /21
Variant Dry mass in mg fram 1 g fresh weight

Flight variant 10, GO
Transport control HANYS
Abiogenic contzol i, a4l
Clinostat 90° -

Clinostat 180° 84,75
Object mockup 65,75

There is a slight difference in experiment variants on the basis of dry mass ac-
cumulation. The exception is material obtained fram the object mockup, where there
was less such accumilation,

Determinaticn of Tissue Respiration Intensity

Fesuits of measuring respiratory activity of tumorous tissue are pre-
sented in Table IX.

24
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TABLE IX. 02 ABSORPTION BY CARROT GALLIC TISSUE

RITIS 44

Yxriant B 0,/g fresh mat., 1 min % M 0,/g dry mat.var. 1 min %

Transport control : 472,1079 100 4819.,107° 10G
Flight variant 420.]:0“3 . 88,98 385I,IO-3 79 o
Abiogenic control e
426,107 -3
Clinostat 90° _ 90_'_25 4605, 10 95,5¢
Clincstat 180° | 552.10": 116,9  6513,107° I35—IE
- ) 4
Gbject mockup 855.10 75,22 5399.10°  II2,0

It is clear that in the calculation both of dry and wet mass, respiratory /28
intensity for tumornus tissue of the flight variant is somewhat lower than that of
other variants.

Data obtained in this experiment may be profitably compared with the results of
an experiment on biosatellite Kosmos-782, where no essential differences were ab-
served in the structure of the mitochondria of tumorous tissue in different variarnts.

Determination of Cellular Membrane Permeability to Electrolytes

Results of measurements of cellular membrane permeability of gallic
tissue are presented in Table X.

on the basis of the results obtained we may conclude that under conditions of
weightlessness and partially when it is simulated with the clinostat, migration of
the electrolytes fraom cells increases. Determination of the concentration of K" ions
and Na' ions indicated that ir the flight variant of the experiment there was a
sharp increase of K' ion migrziion. In the variant with the "horizontal clinostat”

K mi¢ration was at a level almost twice higher than that of the control variant. /29

Similar regularities appeared in the study of Na'. The results of these experi-
ments are presented in Table XI.

25
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TABLE X. SPECIFIC ELECTRIC CONDUCTION OF TISSUE EXTRACTS (RELATIVE UNITS)

?

E Variant Elactric conduction L ]

,'} Transport control 1,3 PR

g Flight variant 7,0 ' 58

k Abiogenic control - -

. Clinostat 90° - -
Clinostat 180° 24 . 185
Gbject mockup I,23 102

TABLE XI. K' AND Na' ION CONCENTRATION IN EXTRACT OF GALLIC TISSUE

; Variant Concentration of ions in mM per g of fresh substance

T K t Na' $
Transport control 66,3 © 100 55,1 100
Flight variant 357,6 539 I109,I  1I98
Abiogenic control - - - -
Clinostat 90° - - - -
Cinostat 180° 113,3 171 44,3 80
object mockup 85,7 - I29 . 77,6 I4I

The results obtained in this series of experiments testify to increased permeabi=-
lity of the cell membranes of gallic tissue in respect to ions and electrolytes und-
er conditions of weightlessness. These data are in agreement with results of the ex-
periment on the biosatellite Kosmoe-782, where ir. the flight variant with centrifuga-
tion increased cell plasmolyzation was noted.

26
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2. Fowl Bwhryogenesis Experiment (preliminary results of Soviet £30
specialists’' research)

The experiment was prepared and carried out in concert with Czechoslovak-

ian specialists. The object of study were the eggs of the Japanese quail (Coturnix
coturnix). The apparatus, onboard Incubator-l was constructed in the CzSSR.

Purpose of the Experiment

A study was made at the early stages of embryonic development of fowl
under conditions of weightlesaness with a follow-up study of the remote effects of
the given factor on adult individuals under laboratory conditions. Tir: material was
received in satisfactory condition. At the landing site (14 Oct 1979, 13:00-17:00
nours) an inspection was made of the equipment and biomaterial. The inspaction of
the equipment revealed that the control system for humidity conditions did not meet
technical requirements, i. e. 85% was not maintained in the incubator during flight.
Out of 60 eggs kept in the onboard incubator, 40 eggs after landing presented a da-

maged scorpula, although no content leakage was noted. In most of the eggs embryos
at various stages of development were ocbserved.

At the present time one may speak only of the most general results based upon
visual control of the conditions of the quail progeny on the day of landing and to-
ward the end of their embryogenetic period (17-18 days after beginning of incubation).
Definitive data can be presented only after the completion of a histological and e-
lectron microscopic analysis of the embryological material obtained.

During the postflight period no chicks were hatched. The mechanical conditions
associated with the completion of the flight of the biosatellite resulted in the de-
struction of the embryos at whatever point they had at that moment reached in /31
their development. The failure of the air humidifying system in the incubator re-
sulted on day 7 in an abnormal reduction of the relative humidity in the incubator
down to 30% (according to data calculations), which explains the increased percent-
age of dead offspring after this time and the maintenance of the development rate
during the second half of the incubation period on the biosatellite as compared with
normal development rates. As a result, at the moment when the biosatellite landed
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9 embryos had reached the age of IP-12 days (on the development scale for normal
conditions), and, if we count the 9 day old embryos, the overall muber of developed
embryos on the day of landing was 11 or 18% of the total numbor of eggs in the incu-
bator.

In the synchronous control experiment in the biosatellite mockup incubation day
12 saw 41 live arbryos (68%). 19 embryos (32%) had not developed or had died at va-
rious stages of development and 8 chicks were hatched.

Fig. la, b, c presents the ocollective data for the experiment.

At the same time, despite the appearance of complicating circumstances of a tech-
nical nature that led to the retarded rate of develogment and increased embryo mor-
tality in the late stages, the presence of 18% developed embryos by the end of the
flight makes it possible to answer the basic question of the experiment: is weight-
lessness the principal abstacle to the smooth flow of embryogenetic processes for
quails over a period of 12 days of exposure, which is about 70% of the ambryogenesis
cycle period for these birds?

It would be good t& repeat such an experiment on a biosatellite with a nodern=
ized incubator variant.

III. Radiation Dosimetry (preliminary results of research by Soviet specialists /35
with concurrent Soviet-American experiment K-309)

In contrast to the previous cooperative experiment K-206, the studies were car-
ried on not only in containers located within the biosatellite but also in external
KNA containers for studying minimal protective thickness.

The installations, both on the Soviet and the American side, included the follow-
ing detectors. In the internal container BB-2M No. 15:

- unit comprising alternating layers of plastic detectors: lexan, cellulose ni-
trate, CR-39 and an orthogonal unit of the same material (USA);

- units of fissionable foils: 237Np + mica, 232'm + mica, 2380 + mica, 20981 +
mica, and thermoluminescent dosimeters GLiF + cellulose nitiate (with or without cad-
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Fig. la. Stage of development of embryos in flight experiment.
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ot

ol ol it it i e el TR el bt



1€

ve/

, 3 00
"9 @8 e e” 0 04g
~2,
§
-
1
Cl...'.‘..virz.,:.
gX
.« LO
x
~ 0D
~\Q
b
- &
L
Xx N
XXX
—— ]
™~
~ 0 ap o

Fig. lc. Stage of development of aembrycs in laboratory control

. e

-

O T o I ST~ vr SO v N R



r
E
E
|
:

\
v
!
|

e

mium sheathing), 'LiF and CaF (USA);

- unit made of altemating layers of plastic detectors: lexan, cellulose ni-
trate, Ci~39 and orthogonal units of the same material (USSR);

- orthogonal units of nuclear photoamulsion of the BR-2 and Ya-2 types;

- units of fissionable foils 29%pi + glass, 238 4 glass, 23"Np + mica and ther-
moluminescent glasses of the TLS type.

The external units in KNA containers comprised:

- units of plastic detectors: lexan, cellulose nitrate, CR=-39-3 units (USA);

- unit of thermoluminescent. dosimeters 'LiF and CaF (USA);

- units of plastic detectors: lexan, cellulose nitrate, CR-39-2 units (USSR); /36

- unit of nuclear emulsion: 12 layers of emulsion type BR-2 and 25 layers of e-
mulsion type Ya=2 (USSR);

- units of fissionable foils 238y + glass, 29%i + gliss, 23'Np + mica located
on the free spaces of the array (USSR);

- units of thin layers of thermoluminescent dosimeters (110 + 200 microns) - 2
units (Rumania).

The: external inspection together with the inspection of the intermal content of
the containers on being opened showed that in container No. 2 part of the experiment-
al equipment was scorched and rest covered with a film that had formed as the result
of thermal destruction of the plastic mass inside the container. In this container
were located: 2 units of the USA (plastics and thermoluminescent detectors), 2 units
from France (bioblock), 1 unit of the USSR (biaoblock), 3 units with dielectric glas-
ses (USSR) and 1 unit with thermoluminescent glass (USSR).

The units fram the remaining external containers and from the BB-2M internal
containers had not been affected.

At the present time the following work has been done with flight detectors:

= develogment of nuclear photoemulsion type Ya-2 and BR-2 including development
with application of an electric field far removing the background of clearly ioniz-
ing radiation;

- chemical treatment of plastic detectors;

- initial measurement of spectra and neutron flow in the nuclear emulsion type
Ya-2 from the inner unit;
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- measured doses in the themmoluminescent glass from the internal container.

During 1980 measurements will be made of the fluences of charged particles and
neutrons in the internal and external units (plastic detectors, nuclear photoemul-

sions, fissionalbe foils); charge spectra for the heavy nuclei in the external /31

units (plastic detectors).

Fotnote
1. The figures give the final results ocbtained by L. V. Voronkov and N. V. Guzhova
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