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PRIMARY CULTURES OF CHICK EMBRYO BRAIN TISSUE 

The following report is based on an experi- 
ment designed to determine the ability of chick 
embryo nerve cells to survive the effects of 
vibration, increased and decreased gravitational 
and radiation environments which might be 
encountered in an artificial earth satellite dur- 
ing actual launch, flight, and recovery. Flight 
profile for the satellite, Discoverer XVIII, 
specimen packaging technics, and a description 
of the  radiation measuring methods have been 
given by Crawford et al. (1, 2) and will not be 
presented here. 

MATERIAL AND METHOD 

Tissues and donors 

Primary explants were taken from the  chick 
embryo brain in the region of the  parencepha- 
Ion, posterior to the hemispheres, anterior to  
t h e  optic lobes (3).  The two embryos used 
were in the tenth day of incubation a t  37SC C., 
having been maintained in an air-sac-up posi- 
tion with an hourly rotation of 45 degrees. 

Preparation of cultures 

Eight days before the launching of the 
satellite, 9 cultures were p r e p a r e d 4  each for 
the  satellite, launch site, and laboratory, re- 
spectively. In  preparing each culture, two 
0.5 mme3 fragments of tissue were gently 
macerated in a small drop of chicken plasma on 
a glass plate (3  x 12 x 0.2 mm.), resulting 
in numerous small particles of the nervous tis- 
sue being embedded in a thin film of clotted 
plasma. The prepared culture plate was then 
sealed in a 2 ml. glass ampul containing Eagle’s 
medium with 10 percent horse serum. 

Management of cultures following orbital flight 

On being returned to the laboratory, 46 
hours after recovery of the satellite, the cul- 
ture plates were removed from the ampuls and 
transferred to Rose chambers. After the  plates 
were removed, the contents of the ampuls were 
pooled according to group and centrifuged. The 
sediments were taken up in 2 ml. of fresh 
medium and also placed in Rose chambers. 
After quantitative examination of the  culture 
plates was made, one culture from each group 
was fixed in Zenker’s fixative and colored with 
May-GrunwaId stain. A11 remaining cultures 
were placed on a Monday-Tuesday-Friday feed- 
ing schedule of Eagle’s medium containing 
10 percent horse serum. 

Examination technics 

The cultures were inspected every second 
day, A quantitative evaluation of cellular vi- 
ability was made a t  2 hours after (about 
1 hour after refeeding) and again at 15 days 
after the satellite and launch-site cultures were 
returned to the laboratory. At each of these 
times comparisons were made (see table 1) 
under the phase contrast microscope on the 
basis of the average number of embryonic 
bipolar nerve cells (see figure 1) per unit area 
of an explant site. A unit area is 3.24 x 
lo4 pL3. An explant site is defined here as  any 
locus of cells established in or on the plasma 
membrane’ containing no more than 5 unit 
areas equally distributed a t  fixed distances of 
approximately 180 p. 

’Careful inspection of the walls of the ampul and of recultured 
solids found in the culture media revealed only an occasiond group 
of fibroblaat.like cells. For the moment. det,ails of this observation 
have been consldered as not iignificanr where this particular report 
is concerned. 
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TABLE I 
Relative viabilities of  cultures from Discoverer sateUite X V I I I ,  48 hours and 17 day8 

following orbital flight 

Culture age: 13 days 

(48 hr. after satellite 
recovery, 2 hr. after 
the return of 
the cultures to the 
laboratory) 

Culture age: 28 days 

(17 days after satellite 
recovery, 15 days 
following the return 
of the cultures to the 
laboratory) 

Cultures 

:roup Number* 

Satellite 3 

Launch- 
site 3 
control 

Laboratory 3 
control 

Satellite 2 

Launch- 
site 2 
control 

Laboratory 2 
cuntrol 

Total 
explant 

sites 

22 

26 

27 

16 

16 

13 

*One cultun from each group wxif iced after 13-d.y examination. 
tone unit area = 3.24 x 10' p'. 

OBSERVATIONS 

Tempera tures 

Information made available concerning tem- 
perature profiles for both satellite and Iaunch- 
site cultures is approximate and, so f a r  as I 
know, the figures were not taken directly from 
telemetered or mechanically recorded data. 
These cultures were out of the static 37.5" C. 
laboratory environment for 13 days. Ten days 
were spent in travel to and from the launch site 
and in waiting on the pad for take-off. The 
temperature for this period ranged between 
5' and 25" C. During the 75 hours and 22 min- 
utes from launching to recovery of the  satellite, 
the  biopack was subjected to  a low of 13" C. 
and a high of 25" C. while the launch-site cul- 
tures were held a t  25' C. 

83 

84 

122 

80 

68 

53 

Radiation 

- 

Average cell population unit area 

Viable 

Bipolar 
cells 

0 

<I  

24 

28 

25 

14 

Other 
cell types 

36 

15 

81 

76 

80 

30 

Degenerated 

7 

7 

0 

0 

0 

33 

By comparing dosimetric materials in the 
biopack with comparable materials exposed in 
the  laboratory to proton radiation of 730 Mev 
energies, Crawford et  al. (2) have arrived at a n  
estimated dose of 0.4 and 0.6 rad. These au- 
thors have insisted that  the dose was really 
"too low for accurate measurement." 

Cellular viability 

The dominating active cells noted through- 
out the observed history of all nine cultures 
were epithelial, spindle, and a morphologically 
stable bipolar cell. The latter type is unmistak- 
ably indigenous to the nervous tissue of chick 
embryo brain. Bipolar cells similar to  those 
shown in figure 1 for a satellite culture ap- 
peared in the laboratory controls when they 
were 3 days old. 
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FIGURE 1 

A Diacoverer XVIII  satellite tissue culture, 17 days  after recovery. Active bipolar cells f r m  an ezplant 
of loday-old chick embryo brain timice in chicken plasma. ( Z e i a  - phaae contraat photomicrograph, 
480 x 1 

The number of cella per unit area of tissue 
48 hours after recovery of the satellite favored 
the laboratory control, the satellite, and iaunch- 
site control cultures in that order (table I). This 
relative population increase in the labora- 
tory cultures was to be expected since the 
other cultures were subjected to temperatures 
as much as  32.5" C. lower than those a t  
which the laboratory cultures were held. The 
bipolar element was particularly noticeable by 
its absence in the 48-hour, postrecovery 
examination of cultures shipped from the 
laboratory. 

Relative peaks in culture activity of both 
the bipolar and other cell types were achieved 
a t  different times in the combined satellite and 
launch-site cultures as opposed to the labora- 
tory group, When the laboratory cultures dis- 
played an average of 105 cells per 122 unit 
areas, the other 2 showed a combined total 
greater than 51 per 167 unit areas examined. 
Fifteen days later the relationship was reversed 
when the laboratory cultures exhibited an aver- 
age of 44 cells per 53 areas while the satellite 
and launch-site groups together were support- 
ing on an average of 209 cells per 148 total unit 
areas. 
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DISCUSSION 

The retardation of cell activity in the sat- 
ellite and launch-aite cultures shows the influ- 
ence of environmental factors common t o  both. 
Thus, the temperatures encountered during 
shipment to and from the point of launch must 
be considered as well as those prevailing in the 
satellite and on the ground throughout the 
actual flight operation. The only differential 
in this regard occurred during the wait for 
launching and the subsequent orbital tr ip of 
the satellite cultures which required a total 
time of approximately 75 hours 22 minutes. 
During this period the temperatures in the 
satellite could have ranged from about 13' C. 
to  25" C. while the launch-site cultures were 
being held at a constant 25' C. 

If our temperature information is correct, 
the  conditions of the flight, combined or 
singly-such as vibration, increased gravity, 
weightlessness, and a wide fluctuation in tem- 
perature-may have been felt by t h e  cultures 
in the satellite. The levels of these various 
stimuli may have been more desirabIe than 
noxious. It may be noted in table I tha t  upon 
return to the laboratory the satellite cultures 
displayed considerably more viable cells than 

could be found in the launch-site cultures. Our 
satellite cultures may have been subjected 
merely to healthful agitation. 

Regardless of any effect experienced by 
either the satellite or launch-site cultures, re- 
cuperation and equilibration of differences be- 
tween these two groups were complete by the 
fifteenth day after the cultures were returned 
to the laboratory. 

CONCLUSIONS 

Within the experimental limitations of this 
study, i t  may be concluded t h a t  cells in primary 
cultures of 10-day-old chick embryo brain tissue 
were temporarily, but not permanently, re- 
tarded in activity by the conditions encountered 
prelaunch and postlaunch, and during the ac- 
tual launching and orbital phases of Discoverer 
XVIII. 

Compared with launch-site conditions, the 
flight profile was favorable for such tissue 
cultures. It is most likely tha t  this effect was 
merely because of the agitation received by the 
satellite cultures. 

T c c h n i d  enre and preparation of the esltnru tor this cxperi- 
ment were rccompliihed by A / l C  Jamem R. ?dab-. 
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