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During t h e  f l i g h t  of Skylab I V  (86 day o r b i t a l  f l i g h t  around the  e a r t h ) ,  t he  
e f f e c t s  of zero g rav i ty  on the  diapause (h iberna t ion)  of gypsy moth, Lymantria 
d i spa r  (Linnaeus), eggs w a s  s tudied.  The r a t i o n a l e  was t h a t  t he  i n t r a c e l l u l a r  
organizat ion of the  embryonic b ra in  and membrane permeabi l i ty  might be dis turbed 
by zero g rav i ty  s o  t h a t  the  normal obl iga tory  6-9 month egg diayause might be 
prematurely broken. 

T h i s  study w a s  described by Sul l ivan et  a1 (1974); the  following e x t r a c t  
summarizes the  r e s u l t s .  "Five hundred eggs co l lec ted  from na ture  a t  S t a t e  
College, PA, on Oct 1, 1973 (est imated t o  have been layed the  1st o r  2nd week i n  
Ju ly ) ,  were labe led  wi ld ,  held a t  4OC from O c t .  2-30, and placed i n  the  space 
package. Five hundred eggs layed from Sept .  1-9, 1973, by a labora tory  reared 
s t r a i n ,  2nd generat ion,  a t  t h e  Methods Development Laboratory, USDA, APHIS, O t i s  
Air Force B a s e ,  were f u l l y  embryonated by O c t .  10, were c h i l l e d  at 4°C from O c t .  
10-26, labe led  tame, and and placed i n  the  space package. The t o t a l  weight of 
t h e  package (Egg Demonstration V i a l  Assembly, EDVA) w a s  less than 1 oz (28.3 g).  
A similar ground con t ro l  was packaged i n  the  same manner. The EDVA w a s  taped t o  
t h e  IMSS locker  i n  the  o r i t a l  workshop a t  ward room entrance and 1 crewman made 
d a i l y  observat ions of t h e  EDVA t o  a s c e r t a i n  egg hatch. 8 A s m a l l  but  
s i g n i f i c a n t l y  g r e a t e r  number of i n s e c t s  hatched when exposed t o  zero gravi ty  i n  
Skylab 4 than when maintained as ground cont ro l  ( 7  vs 0 ) ;  however, more work i s  
required to  demonstrate conclusively the p r i n c i p l e  tes ted .  

After r e t u r n  t o  e a r t h ,  most of the  remaining Skylab 4 and ground cont ro l  eggs 
were conditioned t o  induce hatching by e i t h e r  placing them a t  4°C f o r  30-120 
days and r e tu rn ing  them t o  22OC, o r  by holding them a t  22OC f o r  the  durat ion of 
the experiment. A t o t a l  of 10 gypsy moth eggs hatched and 1 i n s e c t ,  a female 
flown i n  Skylab 4, survived t o  the  adul t  s t age  a t  O t i s ,  MA, and w a s  mated to  a 
normal male. The r e s u l t a n t  egg mass was  conditioned at 4OC f o r  the  normal 
per iod of t i m e ,  but  t h e r e  was no hatch when returned t o  22OC; the  hatch i n  the  
con t ro l  egg mass w a s  22%. 

"Astromoth I" w a s  re turned t o  Beltsvil le and s tudied  by D r .  Edward L. Todd, 
Lepidoptera S p e c i a l i s t  a t  t h e  National Museum. He s t a t e d  t h a t  the  specimen was 
normal, l a r g e r  than usua l ,  b u t  wi th in  normal limits. 

Elec t ronic  micrographs of t he  sec t ions  through the  b ra in  of t he  embryos from 
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eggs t h a t  were subjected t o  condi t ions i n  space w e r e  compared with similar 
sec t ions  prepared from ground cont ro ls .  In  the  l imi t ed  number of s ec t ions  
examined, i t  appeared that small osmophilic granules were more numerous i n  the 
cytoplasm of cells from i n s e c t s  that were not on the Skylab mission than i n  
those t h a t  were. This osmophilic material could represent  neurosecretory 
substances.  This suggests  t h a t  some fea tu re  of t he  space f l igh t - - in  p a r t i c u l a r  
weightlessness-may have r e su l t ed  i n  a release of neurosecretory material, s ince  
a similar reduct ion w a s  not noted i n  cont ro ls  maintained under atmospheric 
condi t ions similar t o  those on Skylab. Because of the  l imi ted  number of 
samples--5 from each experimental  group were subjected t o  microscopy--this 
conclusion must remain a t e n t a t i v e  one, t o  be f u r t h e r  t e s t ed  i n  f u t u r e  space 
f l i g h t s . "  
studying b ra in  neurosecret ions during diapause and diapause breaks i n  
embryonated l a rvae  of the  gypsy moth. 

According t o  Loeb and Hayes (1980) a method has been developed f o r  

Eleven years have passed and the  development by NASA of the  small self-contained 
payload program f o r  s h u t t l e  missions has made ava i l ab le  a research payload 
container  t h a t  is s u i t a b l e  f o r  our type of experiments. New packets of gypsy 
moth eggs and poss ib ly  engorged female American dog t i c k s ,  Dermacentor 
v a r i a b i l i s  (Say),  and ca r t r idges  of j e l l e d  agar w i l l  be secured t o  and r o l l e d  i n  
a s t i f f  co t ton  mesh, placed i n  a nylon mesh bag, and packed i n t o  a G e t  Away 
Special  (GAS) conta iner  without the use of a support s t ruc tu re .  ' The ca r t r idges  
of j e l l e d  agar  w i l l  maintain the  humidity within the  sea led  can i s t e r .  A 
Tattletale@ thermograph w i l l  form the  core of the  experimental package. 

Engorged female American dog t i c k s  overwinter i n  diapause,  which is  normally 
broken i n  la te  March by increased photoperiodism. For t h i s  experiment, engorged 
female t i c k s  w i l l  be induced i n t o  a prearranged diapause,  beginning i n  August 
r a t h e r  than as normally occurs i n  October. Under cont ro l led  labora tory  
condi t ions,  t he  female t i c k s  should begin ovipos i t ion  when daylength exceeds 1 0  
hours. The a f f e c t s  of weightlessness plus t o t a l  darkness f o r  the durat ion of 
containment may alter the  photoperiod requirement needed f o r  oviposi t ion.  Also, 
t h e  e f f e c t s  of weightlessness may alter physiological  and reproductive 
funct ions.  

The objec t ives  are: (1) t o  reeva lua te  the e f f e c t s  of zero g rav i ty  on the  
terminat ion of diapause/hibernat ion of embryonated gypsy moth eggs, (2)  t o  
determine the  e f f e c t  of zero g rav i ty  on the  ovipos i t ions  and subsequent hatch 
from engorged female American dog t i c k s  t h a t  have been induced t o  diapause i n  
t h e  laboratory,  and (3)  t o  determine whether morphological o r  biochemical 
changes occur as a r e s u l t  of the  exposure i n  Skylab, a f t e r  quest ions posed i n  
objec t ives  ( 1 )  and (2) are answered. 
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