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b u r r o w i n g  in to  s e d i m e n t s  c o n t a i n i n g  o the r  females  or 
ma les ;  males  showed  t he  same  preference  b u t  to  a lesser 
degree  (Table,  c o l u m n  3). B o t h  sexes are the re fo re  gre- 
garious,  b u t  females  more  so t h a n  males.  The  di f ference 
be tween  males  a n d  females  is h igh ly  s ign i f ican t  (23 = 
43.56, 1 d.f., p < 0.001). The  e x p e r i m e n t  has  been  
r epea t ed  m a n y  t i m e s  w i t h  s imi la r  resul ts .  

P r o m p t e d  b y  t h e  d e m o n s t r a t i o n  of female  sexual  
a t t r a c t a n t s  in  a d u l t  Portunus a n d  Gammarus ~~ we 
t e s t e d  for a p h e r o m o n e  t h a t  would  i n i t i a t e  gregar ious  
b e h a v i o u r  us ing  e x t r a c t s  of an ima l s  a n d  w a t e r  in  wh ich  
an ima l s  h a d  been  i m m e r s e d ;  b u t  t he  resu l t s  were too  
va r i ab l e  a n d  of ten  no t  s igni f icant .  A t  p r e s e n t  we do n o t  
k n o w  how Corophium de tec t s  s e d i m e n t s  c o n t a i n i n g  
p rev ious ly  b u r r o w e d  animals .  I t  m a y  sense t he  phys ica l  
p resence  of U t u b e s  or a c tua l l y  recognise  b u r r o w e d  
animals .  W e  are i n v e s t i g a t i n g  these  m a t t e r s  fu r ther .  

I n  s u m m a r y ,  ma le  an d  female  Corophium volutator are 
gregarious,  females  be ing  more  so t h a n  males.  I so l a t ed  
an i ma l s  b e h a v e  d i f f e ren t ly  to  a n i m a l s  in  groups.  These  
resu l t s  ad d  we igh t  to  t h e  v iew 1 t h a t  gregar ious  b e h a v i o u r  
m a y  be as c o m m o n  a m o n g s t  a d u l t  mobi l e  i n v e r t e b r a t e s  in  
t h e  sea as i t  is a m o n g s t  t h e  se t t l ing  l a rvae  of s e d e n t a r y  
species. 

Zusammenfassung. U n t e r s u c h u n g e n  im L a b o r a t o r i u m  
zeigen, dass  besonders  die we ib l i chen  s c h l a m m b e w o h n e n -  
d en  A m p h i p o d e n ,  Corophium volutator (Pallas),  in  Sch a ren  
leben.  Isol ier te  Tiere  v e r h a l t e n  sich a n d e r s  als Tiere  in  
Gruppen .  W e g e n  der  grossen S t r e u u n g  e r g a b e n  die 
U n t e r s u c h u n g e n  t iber  das  V o r k o m m e n  eines als Scha ren -  
reiz w i r k e n d e n  P h e r o m o n s  ke ine  e indeu t igen  Ergebnisse .  
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Cell Migration in the Intestine of Indian Desert Gerbil (Meriones hurrianae Jerdon) 
and its Relationship with the Radiosensit ivity of the Animal 

A cor re la t ion  be tween  t he  t r a n s i t  t i m e  of i n t e s t i n a l  cells 
( t ime t a k e n  b y  t he  cells to  t r a v e l  f rom the  c r y p t  to  t h e  
t i p  of vil lus) a n d  rad io res i s t ance  has  been  e s t ab l i shed  in 
c e r t a i n  m a m m a l s .  Cons iderab le  work  t h a t  has  been  done  
on  t h e  effect  of r a d i a t i o n  on  t h e  I n d i a n  deser t  gerbil ,  
Meriones hurrianae Je rdon ,  in  th i s  l abo ra to ry ,  i nd ica t e s  
t h a t  t he  a n i m a l  is c o m p a r a t i v e l y  h igh ly  r ad io res i s t an t .  
The  p r e s e n t  i n v e s t i g a t i o n  seeks to  s t u d y  t he  cell m i g r a t i o n  
t i m e  f rom the  c r y p t s  to  t he  t ips  of t h e  vill i  in  t he  i n t e s t i ne  
of gerbi l  a n d  to see if i t  is co r re la ted  to  i ts  rad iores i s tance .  

Material and methods. The  animals ,  we igh ing  65 -4- 5 g, 
were col lected f rom the  v i c in i ty  of Ja ipur .  T h e y  were 
acc l ima t i zed  to  t h e  l a b o r a t o r y  cond i t ions  for a t  leas t  
1 week  before  t he  expe r imen t .  The  an ima l s  were sacr i f iced 
in pa i rs  f rom 1 to 120 h (12 au tops ies  in all) a f t e r  a single 
i.p. i n j ec t ion  of t r i t i a t e d  t h y m i d i n e  (HAT), specific 
a c t i v i t y  6.0 C i /mM,  a t  a dose level  of 25 IzCi pe r  an imal .  
Smal l  pieces of j e j u n u m  were f ixed in  Bou in ' s  f luid a n d  
pa ra f f in  sect ions  were sp read  on  ge la t in -coa ted  slides. 
T h e y  were coa ted  w i t h  nuc lea r  emuls ion  ( K o d a k  NTt32), 

us ing  d ipp ing  me t h o d ,  a n d  k e p t  in t h e  securely  w r a p p e d  
box  for exposure  a t  4~ for 6 weeks. The  sect ions  were 
deve loped  a n d  f ixed fol lowing t h e  n o r m a l  a u t o r a d i o g r a p h i c  
procedure .  T h e y  were s t a ined  w i t h  h a e m a t o x y l i n  a n d  eosin 
for  s t u d y i n g  t h e  m i g r a t i o n  of label led  cells. 

Results and discussion. A t  2 h, m a n y  label led  cells are 
n o t e d  w i t h i n  t h e  crypts ,  mos t  of t h e m  conf ined  to  t he  
basa l  region (Figure 1). A t  4 h, t h e  label led  cells are seen 
n lov ing  o u t  of t h e  c ryp t s  (Figure  2). T h e  m i g r a t i o n  of cells 
in s u b s e q u e n t  s tages  becomes  slow. At  48 h, m o s t  of t h e m  
are st i l l  seen in t h e  lower region of t h e  villi ,  w i t h  on ly  a 
few of t h e m  h a v i n g  ascended  a b o u t  1/a of t h e  vi l lous  
he ight .  T h e r e a f t e r  t h e  m o v e m e n t  proceeds  a t  v a r y i n g  
rates .  The  label led  cells t a k e  a p p r o x i m a t e l y  120 h to 
r e a c h  ti le t ip s  of t h e  vil l i  (Figure 3). F igure  4 shows t h e  
t r a n s i t  t ime  in the  smal l  i n t e s t i ne  of gerbi l  as com- 
p a r e d  to some o t h e r  roden ts .  

A cor re la t ion  b e t w een  t h e  m i g r a t i o n  t i m e  of t h e  in tes-  
t i n a l  cells a n d  rad io res i s t ance  has  been  es t ab l i shed  b y  
m a n y  workers  1-5. F igure  5 shows t h e  r e l a t ionsh ip  b e t w e e n  
t h e  t r a n s i t  t i m e  an d  LDs0 values.  I t  h a s  been  v e r y  nea r ly  
e s t ab l i shed  t h a t  t h e  ro d en t s  w i t h  s lower  r a t e  of cell 
renewal ,  i.e. longer  t r a n s i t  t ime ,  h a v e  longer  su rv iva l  
t i m e  or g rea t e r  rad iores i s tance .  The  germ-free  mouse,  
pocke t  mouse  a n d  m u l t i m a m m a t e  mouse,  wh ich  h a v e  a 
t r a n s i t  t i m e  of 121 h, 151 h a n d  134 h respect ive ly ,  are  
cons idered  to be  r ad io res i s t an t6 ,  L Accord ing  to  t h i s  

Fig. 1. Intestinal crypts 2 h after administration of tritiated thymidine 
showing labelled cells, x 400. 
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Fig. 2. Intestine 4 h after administration of tritiated thymidine 
showing the labelled cells moving out of the crypts. • 400. 

Fig. 3. Intestine 120 h after administration of tritiated thymidine 
showing the labelled cells at the tips of the villi. • 100. 
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Fig. 4. Transit times in the small intestine of some rodents. The data 
of rat, mouse and Chinese hamster are after FRY et al.l~,is; pocket 
mouse after GAMBINO and TOWNER% and that of gerbil after this 
report. 
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Fig. 5. The transit time of mucosal cells in the small intestine plotted 
against LD~0 values in some rodents. The data of various animals 
are from: rat, WlDNER et al.14; mouse (C 57 Brown), BoNn and 
ROBERTSON15; pocket mouse, GAMBINO and TOWNER6; and gerbil, 
this report. 
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parameter, the Indian desert gerbil, which has a transit 
time of 120 h, should be fairly radioresistant and com- 
parable to germ-free mouse. The LD~o value of gerbil 
(Family Crieetidae) has been reported to be above 1000 R, 
which indicates a high degree of radioresistance s, 9. This 
has also been shown by KAI'OOR and SRIVASTAVA I0 and 
KUMAR and SRIVASTAVAII. 

Rdsumd. L a  dur@e du  p a s s a g e  des cellules du  fond  de la 
c r y p t e  au  b o u t  des villosit@s d u  j 6 j u n u m  du  gerb i l lon  de 
l ' I n d e  (Meriones hurrianae J e r d o n )  a 6t6 m e s u r 6 e  p e n d a n t  
120 h. El le  es t  en  r e l a t i on  avec  la radior@sis tance de ce t  
an imal .  
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