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In  the  hind leg, the vascular  resistance was ei ther  un- 
changed,  or  increased, af ter  in t raventr icular  histamine.  
Figure  4 shows an exper iment  where histamine produced 
a modera te  increase in resistance. Decrease in resistance 
was no t  observed.  

In  three  exper iments  on blood flow from the forepaw, 
acute  b i la tera l  ad rena lec tomy was performed prior to the  
in t r aven t r i cu la r  adminis t ra t ion  of histamine. Adrenalec- 
t o m y  did no t  p r even t  the presser response nor the in- 
crease in vascular  resistance. 

Discussion. If  the  vascular  changes in the forepaw are 
regarded as representa t ive  of the skin, the present ex- 
per iments  show t h a t  one par t  of the response to intra- 
vent r icu lar  h i s tamine  is vasoconstrict ion in the skin. The 
observat ions  on h ind  legs indicate t ha t  such vasoconstric- 
t ion is less pronounced,  or absent, in skeletal muscle. The 
role of the  adrenals  in producing these responses was not  
inves t iga ted  in detail ,  bu t  the responses were not  entirely 
dependen t  on the  presence of the  adrenals. This would 
suggest t h a t  there  is a nervous pathway,  independent of 
the  adrenals ,  by  which  in t raventr icular  histamine pro- 
duccs per ipheral  vasoconstr ict ion.  This interpretat ion is 
in ag reement  wi th  the observat ion by TRENDELENBURG s 
tha t  spinal section p reven ted  the blood pressure rise after 
i n t r aven t r i cu la r  his tamine.  Obviously peripheral vaso- 
const r ic t ion  is one fac tor  responsible for the presser effect 
of i n t r aven t r i cu l a r  his tamine.  Whether  there are others in 
addi t ion  (e.g. increased cardiac output)  is not  known. 

Although it  seems clear t ha t  h is tamine  in these exper i -  
ments  exer ted  a di rect  effect on the  brain,  this  does n o t  
necessarily mean tha t  h i s tamine  has  d i rec t  effects on 
neurons. I t  could for instance be an  act ion di rec t ly  on 
brain blood vessels, as has been claimed for o ther  vase-  
act ive drugsL Tha t  the  act ion of in t ravent r icu lax  his- 
famine is a ' t rue '  drug effect is indicated by the  observa-  
t ion tha t  the  chemical ly s imilar  substance,  me thy l -  
his tamine ( l-methyl-4(f l-aminoethyl)- imidazole) ,  is fax 
less act ive  s, and also by the inhibi t ion of the  presser  
response by  mepyramine  t. 

The effects of his tamine on the brain m a y  be of physio-  
logical significance in view of the fact  t ha t  h i s tamine  is 
normal ly  present  in the  brain s , where i t  is concen t ra ted  
in those regions of the bra in  s tem which axe mos t  l ikely to  
be reached by his tamine adminis tered into the  ventr iculax 
system.-~L 

Zusammen/assung. An narkot is ier ten Katzen  wurden  
der arterielle Blu tdruck  und der  venOso Ausfluss aus der  
Vorderpfote oder aus dem Hinterbe in  registriert .  In jck-  
t ionen yon His tamin  in die Hi rnvent r ike l  bewirkten  
Erh6hung des Blutdruckos und Vasokonstr ikt ion in der  
Vorderpfote. Im  Hinterbein  war die  Vasokonst r ik t ion 
weniger ausgesprochen. Auch nach En t fe rnung  der  Neben-  
nieren war  der  Pressoreffekt vorhanden,  woraus  folgt,  
dass die periphere Vasokonstr ikt ion flir den du tch  in t ra-  
ven t r iku~res  His tamin  hervorgerufenen Pressoreffekt  
verantwort l ich ist. 
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Fig. 4. The effect of intraventficular injection of histamine on 
arterial blood pressure and venous outflow from a skinned hind leg. 
Cat, 4.1 kg, chloralose anaesthesia. Records as in Figure 1. A: control 

injection (Tyrode solution). B: histamine injection (100/*g). 
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E f f e c t  o f  I n t e r n a l  R a d i o p h o s p h o r u s  I r r a d i a t i o n  

o n  t h e  O v a r y  o f  Punt ius  sophore H a m i l t o n  

Histological ,  h is tochemical  and cytochemicai  studies on 
the fish gametes  have  been carried out  extensively by 
var ious  workers,  bu t  l i tera ture  dealing with the effect of 
radia t ion on fish gametes  is ra ther  scanty. Effect of X-ray 
i r radia t ion on fish gametes  and developing embryo has 
been s tudied  by  some workers t -L  Availabi l i ty of radio- 
isotopes from a tomic  piles has made  it  possible to s tudy 
the effect  of in terna l  fl- and ~-rays on various tissues. 
In terna l  exposure  is usual ly more significant since radio- 
act ive substances  m a y  enter  into the metabolism of the 

organism and become preferential ly deposited in part icu-  
lar organs ra ther  than  being uniformly d is t r ibuted  
throughout  the body. In the  present  s tudy,  an a t t e m p t  
has been made to s tudy  the ef fect  of internal  pat radiat ion 
on the  ovary of Puutius sophore Hamil ton .  

By the  courtesy of the  Fisheries D e p a r t m e n t  of the  
Government  of Rajasthan,  Puntius sophore were ,co l lected  
from the local tanks and they  were accl imatized to the 
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l a b o r a t o r y  cond i t ions  for a week.  F i f t y  fish, we igh ing  
13.0 ~ 2.0 g, were i n t r a p e r i t o n e a l l y  i n j ec t ed  w i t h  20 ¢,c 
of r ad iophosphorus .  Cont ro l s  were  i n j ec t ed  w i t h  phys io-  
logical  saline.  To avo id  loss due  to  leakage,  t h e  h y p o -  
de rmic  needle  was  i n se r t ed  t rader  a l a te ra l  Iine scale of 
t h e  cauda l  pedunc le  a b o u t  ha l f  an  i nch  pos t e r io r  to  t he  
pe r i tonea l  c a v i t y  a n d  passed  t h r o u g h  t h e  h y p a x i a l  musc le  
i n to  t he  pe r i t onea l  c a v i t y ;  t he  musc le  mass  sealed t h e  
open ing  in to  t h e  c a v i t y  w h e n  t h e  need le  was w i t h d r a w n .  
The  fish were n o t  fed d u r i n g  t he  t e n u r e  of t he  e x p e r i m e n t .  
Carr ier-f ree  p3, was  rece ived  f rom the  A t o m i c  E n e r g y  
E s t a b l i s h m e n t ,  T r o m b a y ,  B o m b a y  ( India)  in  t he  fo rm of 
t-I3PO 4 in d i lu te  HC1. F i s h  were sacr i f iced a f t e r  2, 5, 7, 15 
days  of i r r ad i a t i on .  Ovar ie s  were  f ixed in  va r ious  f ixa t ives  
and  a f t e r  r o u t i n e  pa ra f f in  e m b e d d i n g ,  sec t ions  were  cu t  
a t  6 /z  a n d  were s t a ined  w i t h  va r ious  t echn iques .  

_Puntius sophore is a n  a n n u a l  b r e e d i n g  fish. I n  J a n u a r y ,  
w h e n  t h e  e x p e r i m e n t s  were ca r r ied  out ,  t h e  ovar ies  were 
i m m a t u r e .  Accord ing  to  t he  cy to logica l  a p p e a r a n c e ,  all  
t h e  o v a  were in  t h e  f i r s t  two  s tages  of de~;elopment ,  i.e. 
(i) ch romat in - iauc leo lus  s tage  a n d  (if) ear ly  per i -nuc leo lus  
s tage  4. I n  the  f i rs t  s tage,  o v a  were  v e r y  smal l  in size, 
h a v i n g  a large nuc leus  a n d  a t h i n  l aye r  of cy top l a sm.  I n  
t h e  n e x t  s tage,  t h e  o v a  h a d  a c o m p a r a t i v e l y  t h i c k  layer  
of c y t o p l a s m  a n d  t h e  nucleol i  were gene ra l ly  p e r i p h e r a l  
in a r r a n g e m e n t .  The  n u m b e r  of hucleol i  va r i ed  f rom egg to 
egg, b u t  n o r m a l l y  one big  a n d  severa l  sma l l  nucleol i  were  
found.  

The  ef fec t  of i r r a d i a t i o n  was  m a x i m u m  on  t h e  s e v e n t h  
day  ; f rom t h e n  o n w a r d s  t h e r e  was  a r ecove ry  a n d  b y  t h e  
f i f t een th  d a y  of i r r a d i a t i o n  eggs were r e s to red  to  t h e i r  
n o r m a l  cond i t ion .  I r r a d i a t i o n  r e su l t ed  in t he  c h a n g e  of 
t h e  s h a p e  of t he  ova.  T h e  m a r g i n  b e c a m e  wavy ,  cy to-  
p l a s m  showed  sh r inkage ,  v a c u o l a t i o n  b e c a m e  q u i t e  dis- 
t i n c t  a n d  t he  fol l icular  e p i t h e l i u m  b e c a m e  h y p e r t r o p h i e d .  
I n  a n u m b e r  of ova  t he  nuc leus  was p u s h e d  to  one  side. 
I n  some ooey tes  t he  nuc leus  b e c a m e  v e r y  m u c h  en la rged  
a n d  can  be  re fe r red  to as a g i a n t  nucleus .  Th i s  could h a p -  
p e n  because  of t h e  cessa t ion  of m i t o t i c  d iv i s ion  whi le  
g r o w t h  is in progress .  Since ~-rays  of r a d i o p h o s p h o r u s  can  
p e n e t r a t e  a m a x i m u m  of on ly  a few mi l l imet res  of t issue,  

the  pe r iphe ra l  a n d  cen t r a l  oocy tes  show a d i f fe rence  in 
t h e i r  r e ac t i on  to r ad i a t i on .  

T h e  m o s t  i m p o r t a n t  o b s e r v a t i o n s  a f t e r  i r r a d i a t i o n  were 
t h e  a p p e a r a n c e  of g i a n t  nuclei ,  b i n u c l e a t e  oocy tes  a n d  
aggrega t ion  of o v a  wh ich  a p p e a r e d  as m u l t i n u c l e a t e  
oocyte .  T h e  a p p e a r a n c e  of b i n u c l e a t e  oocy te  m a y  be due  
to  m a n y  reasons.  An  o v u m  m a y  comple t e  a n  a p p a r e n t l y  
n o r m a l  d iv is ion  up  to t h e  comple t e  t e lophase  sepa ra t ion .  
A t  th i s  t i m e  a cy t o p l a s mi c  b r idge  b e t w e e n  t h e  two 
d a u g h t e r  ceils r e m a i n s  a n d  a f t e r  a s h o r t  whi le  t h i s  widens.  
T h e  two  d a u g h t e r  cetN t h u s  co mb i n e  across t h e  b r idge  to 
fo rm a b i n u c l e a t e  cell. I t  could  also h a p p e n  t h a t  one o v u m  
div ides  a n d  gives rise to  a b i n u e l e a t e  oocy te  w i t h o u t  a n y  
a t t e m p t  a t  t e l ophase  s epa ra t i on .  T h e  ka ryok ines i s  is as 
usua l  b u t  p l a smok ines i s  is suppressed ,  as  a r e su l t  of which  
c y t o p l a s m  m a y  n o t  get  d iv ided  in to  two  po r t i ons  a long 
w i th  two  d a u g h t e r  nuclei  of t h e  p a r e n t  nucleus .  The  
a p p e a r a n c e  of m u l t i n u c l e a t e d  agg rega t ion  of o v a  is due  to 
t h e  c y t o p l a s m i c  fusion wh ich  t akes  p lace  a t  t h e  p o i n t  of 
c o n t a c t  b e t w e e n  cy t o p l a s mi c  m e m b r a n e s  of t h e  a d j a c e n t  
ova.  A t  t h e  p o i n t  of c o n t a c t  t h e  m e m b r a n e s  a p p e a r  to  
merge  i n to  one, t h e r e b y  c r ea t i ng  a m u l t i n u c l e a t e d  aggre-  
ga t ion  of oocy tes  (Figure) .  Mononuc l ea t ed ,  b inuc l ea t ed ,  
a n d  m u l t i n u c l e a t e d  g i a n t  cells h a v e  also b e e n  r e p o r t e d  
r e c e n t l y  b y  }IONTGOlVIERY et  al. 6 a f t e r  C h a n g  l iver  cells 
in  t issue cu l tu re  were i r r a d i a t e d  w i t h  600 R X - r a y  an d  
0.6 m c / c m  3 r a d i o p h o s p h o r u s ,  a n d  b y  POMERAT et  al.e in 
t i ssue  cu l tu re  cells fol lowing y - i r r ad i a t ion  a t  2000 R an d  
4000 R. These  o b s e r v a t i o n s  have ,  however ,  b e e n  m a d e  in 
t i ssue  cu l t u r e  cells. As f a r  as t h e  a u t h o r s  are aware ,  such  
an  agg rega t ion  of cells due  to  c y t o p l a s m i c  fusion h a s  no t  
been  r epo r t ed  in a n y  a n i m a l  t issue a f t e r  i r r ad ia t ion .  Such 
a n  a p p e a r a n c e  of b inuc l ea t e  a n d  m u l t i n u c l e a t e  oocytes  
h a s  also n o t  b e e n  o b s e r v e d  in  Oryzias latipes a f t e r  i r rad ia -  
t ion  w i t h  32,000 R X - r a y s L  A de t a i l ed  r e p o r t  of the  ob- 
s e rva t ions  will be  p u b l i s h e d  e lsewhere  8 

Zusammenlassung. Die inhe re  B e s t r a h l u n g  v o n  Puntius 
sophore H a m i l t o n  m i t  pa2 b e w i r k t  V e r g n d e r u n g  d e r  Ei- 
form. Die Eihi i l le  wi rd  gewellt ,  das  C y t o p l a s m s  sch rumpf t ,  
die V a k u o l e n b i l d u n g  wird  besonders  deu t l ich ,  u n d  in ge- 
wissen FAllen h y p e r t r o p h i e r t  das  Fo l l iku la rep i the l .  Es  
w u r d e n  R i e s e n k e r n e  d o p p e l k e rn i g e r  O o cy t en  u n d  Oocy- 
t e n a n h g n f u n g e n  b e o b a c h t e t .  

T.S. of the ovary of Puntius sophore Hamilton seven days after 
irradiation. Note the deformed oocyte (DO), binucleate oocyte (BO), 
ai~d aggregation of oocytes which appears as muitinueleate oocyte 

(MO). Bouin: Hematoxylin-eosin, x 450. 
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