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Radiat ion-Induced Castration in the Female  
Teleostean Fish, Heteropneustes ]ossilts Bloch 

In  fishes, cas t ra t ion  is f r equen t ly  diff icult  to accom-  
plish w i thou t  h igh  mor ta l i ty .  The  use of X- rays  has no t  
yielded c lear -cut  resul ts  because the  h e a v y  doses neces-  
sary to  des t roy  the  in ters t i t ia l  t issue as well  as t he  germi-  
nal  cells br ing  abou t  dele ter ious  side effects x. I n  the  
present  commun ica t i on  we record our  p re l imina ry  obser- 
va t ions  on rad iocas t ra t ion  of a c o m m o n  i n d i a n  catfish,  
Heteropneustes fossilis Bloch.  

Fema le  fish were col lected in February ,  when  the  o v a r y  
conta ins  oocytes  in the  per inucleolar  s tage of deve lop-  
ment .  40 fish, each  weighing 13 4- 2 g, were in jec ted  i.p. 
wi th  5 /zc of Co 6°. The  controls  received stable CoCI~ in 
disti l led wa te r  equ iva len t  to the  same dose. Co 6° was re- 
ceived f rom the  Atomic  E n e r g y  Es tab l i shment ,  T r o m b a y  
(India) in t he  fo rm of CoC1 v The  fish were fed no rma l ly  
dur ing  the  exper iment .  There  was no m o r t a l i t y  and the  
fish recovered  v e r y  well  f rom the  s l ight  ill effects  of 
rad ia t ion  wi th in  a for tnight ,  This  observa t ion  is based on 
the  s tudies on the  gas t ro in tes t ina l  t r a c t  and hem a to logy  
t aken  up in th is  labora tory .  I n  April ,  i.e. 2 m o n t h s  af ter  
t he  f irs t  inject ion,  the  fish were g iven  ano the r  dose of 5/~c 
of Coe% The  fish were sacrificed in June ,  4 m o n t h s  af ter  

t he  f irs t  in ject ion.  The  we igh t  of t he  o v a r y  of  the  i r ra-  
d i a t ed  fish was 0.13 =t= 0.02 g while,  in t he  controls  i t  
weighed 1.5 ± 0.2 g, the  difference be tween  the  2 being 
h igh ly  significant .  

His tological ly ,  the  cont ro l  ova ry  conta ined  m a t u r e  
oocytes  packed  wi th  yolk-granules ,  while  in t he  i r rad ia ted  
o v a r y  all  t he  oocytes  were  stil l  in t he  per inucleolar  s tage  
(Figures  1-4). S imi la r  resul ts  have  been ob ta ined  b y  us 
on Lebistes reticulatus af te r  ma in ta in ing  t h e m  in wa te r  
conta in ing  Co 6° (unpublished).  The  s ignif icant  resul t  of 
i r rad ia t ion  was comple te  cas t ra t ion,  which  was b rough t  
a b o u t  by  the  cessat ion of g rowth  and fu r ther  d e v e l o p m e n t  
of  t he  oocytes.  All  t h e  oocytes  in t he  i r rad ia ted  o v a r y  
showed degenera t ing  h is topa thologica l  features  such as 
vacuo la t ion  of t he  c y t o p l a s m  and  the  nucleus,  ch roma-  
tolysis,  d i s in tegra t ion  of the  nuclear  m e m b r a n e  in mos t  
oocytes  resul t ing  in an  endomix i s  of nuclear  and cy to-  
p lasmic  content ,  knock ing  off of t h e  nuclei ,  change  f rom 
the  eosinophil ic  to  basophi l ic  na tu re  of  t he  nuc lear  con- 
tent ,  and appearance  of i r regular ly  d i s t r ibu ted  yel low 
p igments  in the  ovary .  We  feel t h a t  t o t a l  cas t ra t ion  
could be ach ieved  even  if 1 ~uc of Co 6° were in jec ted  in- 
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Fig. 1. Photomicrograph of transverse section (TS) of ovary (control) 
showing oocytes in the yolk-granule stage. × 28. 

Fig. 3. Photomicrograph of TS of Co~°-treated ovary containing 
oocytes in the perinucleolar stage, x 28. (Compare with Figure L) 

Fig. 2. Photomicrograph of the TS of ovary (control) showing the 
oocytes in the perinucleolar and yolk-vesicle stages. × 80. 

Fig. 4. Photomicrograph of TS of Co60-treated ovary with per]- 
nucleolar stage oocytes showing vacuolation of the cytoplasm and 

chromatolysis of the nucleus, x 320. (Compare with Figure 2,) 
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s t ead  of 5/~c. I f  necessa ry  3 in jec t ions  could be  g iven  a t  
r egu la r  i n t e r v a l s  i n s t e a d  of 2. 

I t  is r e a s o n a b l e  to  infer  t h a t  i r r a d i a t i o n  d i s t u r b s  t h e  
phys io logica l  a c t i v i t y  of t he  p i t u i t a r y  gland,  a n d  de- 
crease in  t h e  sec re t ion  of F S H  would  r e su l t  in  t he  cessa- 
t i on  of t he  g r o w t h  a n d  d e v e l o p m e n t  of  t h e  oocytes .  A 
s imi la r  v iew has  also been  expressed  b y  EOAMI e t  al. 2 
on  t he  basis  of t h e i r  e x p e r i m e n t s  on  Oryzias latipes. 
VIvIEN 3-6 ha s  b e e n  ab le  to  s ter i l ize  xiphophorus a n d  
Lebistes b y  m a i n t a i n i n g  t h e m  in  w a t e r  c o n t a i n i n g  p3~ 
a n d  ha s  conc luded  t h a t  r a d i o a c t i v e  p h o s p h o r u s  f i rs t  
a c t ed  on  t h e  h y p o t h a l a m i c  n e r v e  cen t r e s  a n d  t h u s  in-  
h i b i t e d  t h e  p i t u i t a r y .  Golgi  bod ies  a n d  m i t o c h o n d r i a  are  
be l ieved  to  be  respons ib le  for  t h e  or ig in  of t h e  yo lk  
vesicles a n d  yo lk  globules  s. I t  is p r o b a b l e  t h a t  rad io-  
chemica l  c h a n g e s  in  t he se  organel les  i m p a i r  t h e i r  ac t iv i ty ,  
t h e r e b y  i n h i b i t i n g  t he  d e v e l o p m e n t  of t he  oocy tes  in  t he  
i r r a d i a t e d  f ish ~. 

Zusammen/assung, I n d i s c h e n  K a t z e n w e l s - W e i b c h e n  
(Heteropneustes /ossilis Bloch)  w u r d e n  im F e b r u a r  u n d  

Apr i l  5 #c  Co 6° inj iz ier t ,  was  zur  vol ls t~indigen U n f r u c h t -  
b a r k e i t  I t ihr te .  Alle F i sche  e r h o l t e n  s ich a b e t  i n n e r h a l b  
yon  14 T a g e n  auf fa l l end  g u t  y o n  d e n  In j ek t i ons sch~den .  
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Relationship of Gasserian Cells to Extraocular 
Muscle Proprioception in Lambs 

Affe ren t  d i scharges  in  r e sponse  to  t h e  s t r e t c h  of t he  
e x t r a o c u l a r  muscles  were r ecorded  f rom n e r v o u s  f ibres  
b e l o n g i n g  to  t h e  t h i rd ,  f o u r t h  a n d  s i x t h  c ran ia l  n e r v e s  ~-4. 
I t  was  c l a imed  t h a t  t he  cell bodies  of s u c h  p r op r i ocep t i ve  
f ibres  were c o n t a i n e d  e i t h e r  in  t he  mesencepha l i c  nuc leus  
of t h e  t r i g e m i n u s  n e r v e  5-7 or in  t h e  sma l l  gang l i a  de-  
sc r ibed  o n  t h e  t r u n k  of t h e  s ame  o c u l o m o t o r  ne rves  s-x°. 
However ,  a r g u m e n t s  a g a i n s t  b o t h  these  views were pre-  
sen ted .  I t  was  o b j e c t e d  t h a t  s u c h  gangl ia  a re  n o t  con-  
s i s t en t l y  p r e s e n t  in  t h e  3 o c u l o m o t o r  n e r v e s  a n d  t h a t  t h e  
cells w h i c h  t h e y  c o n t a i n  shou ld  be  v e r y  few as c o m p a r e d  
w i t h  t he  n u m b e r  of t h e  sp indles  f o u n d  in t he  e x t r a o c u l a r  
muscles .  On t h e  o t h e r  h a n d ,  a c lea r -cu t  d e m o n s t r a t i o n  
was g iven  t h a t  t h e  mesencepha l i c  nucle i  of t he  f i f th  
c ran ia l  n e r v e  a re  conce rned  w i t h  j aw  musc le  p ropr ioeep-  
t i on  b o t h  in m a m m a l s  a n d  in  b i rds  n-14. Howeve r ,  
a n o t h e r  poss ib i l i ty  could be  t a k e n  i n to  accoun t .  Ocu la r  
a f fe ren t s  were descr ibed  in  t he  t r i g e m i n a l  ne rve  b y  
STIBBE 10 a n d  connec t i ons  b e t w e e n  ocu la r  muscle  n e r v e s  
a n d  t h e  t r i g e m i n u s  were  o b s e r v e d  in  U n g u l a t a  15. T h e  
resu l t s  of t he  p r e s e n t  i n v e s t i g a t i o n  p r ov i de  ev idence  for  
t h e  f i r s t  t i m e  t h a t  cells c o n t a i n e d  in t he  s e m i l u n a r  gang-  
l ion of l a m b s  are  c o n c e r n e d  w i t h  eye musc le  p ropr io -  
cep t ion .  

21 l a m b s  were e m p l o y e d  in  t h e  p r e s e n t  research.  U n d e r  
e t h e r  a n a e s t h e s i a  t he  lef t  ex t r ins ic  eye musc les  were iso- 
l a t ed  a n d  t i le  l e f t  eye bal l  was  r e m o v e d  f rom t he  o rb i t .  
Then ,  u n d e r  surgical  anaes thes i a ,  t he  lef t  s e m i l u n a r  
gang l ion  was g e n t l y  exposed a t  t h e  base  of t h e  skul l  a f t e r  
r e m o v a l  of t h e  ce rebra l  co r t ex  a n d  t h e  o p e r a t i v e  w o u n d s  
were i n f i l t r a t e d  w i t h  proca ine .  T he  e t h e r  a n e s t h e s i a  was  
s topped ,  a n d  t he  l a m b s  were p a r a l y s e d  w i th  I n t o c o s t r i n  T 
S q u i b b  a n d  m a i n t a i n e d  u n d e r  ar t i f ic ia l  r e sp i ra t ion .  T u n g -  
s t e n  microe lec t rodes  were  i n t r o d u c e d  in to  t he  s e m i l u n a r  
gang l ion  b y  m e a n s  of a mic rocon t ro l .  T he  microe lec t rodes  
were c o n n e c t e d  t h r o u g h  a Grass  H i p  5A h i g h - i m p e d a n c e  
p r o b e  w i t h  a Grass  P 5 C R  preampl i f i e r .  T h e  u p p e r  b e a m  

of a T e k t r o n i x  502 A oscil loscope a n d  a l oud - speake r  
m o n i t o r e d  t h e  i npu t s .  T h e  lower  b e a m  recorded  t h e  
s t r e t c h i n g  of t h e  eye musc les  b y  m e a n s  of a Basi le  
M D I  4 m i c r o d y n a m o m e t e r .  F i lms  were t a k e n  b y  m e a n s  
of a Cossor t y p e  1431 k y m o g r a p h  camera .  T h e  exac t  
pos i t i on  of t h e  r ecord ing  mic roe lec t rode  t i p  was  ascer-  
t a i n e d  in all t h e  e x p e r i m e n t s  b y  h is to logica l  cont ro l .  T h e  
fo l lowing cr i te r ia ,  p roposed  b y  DARIAN-SMITH, MUTTON 
a n d  PROCTOR 16, were  fol lowed in o rde r  to  ensure  t h a t  t h e  
mic roe l ec t rode  t i p  was  loca ted  in  t h e  reg ion  of t h e  per i -  
ca r l a  of t he  s e m i l u n a r  gang l ion :  (1) n e g a t i v e  p o l a r i t y  of 
t he  un i t s ,  (2) t he  u n i t a r y  a c t i v i t y  could be r eco rded  whi le  
a d v a n c i n g  t h e  mic roe tec t rode  t i p  u p  to  250 microns ,  (3) 
t he  h is to logica l  con t ro l  showing  t h a t  t he  e lec t rolys is  of t h e  
recorded  si te  was w i t h i n  a ce l lu lar  pool. 

A cel lu lar  pool  was  f o u n d  in t h e  med i a t -do r so l a t e r a l  
p a r t  of t h e  s e m i l u n a r  gang l ion  of all  21 l a m b s  a t  a d e p t h  
of a b o u t  1-1.5 ram,  w h i c h  c o n t a i n e d  u n i t s  r e s p o n d i n g  to  
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