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t he  cell does  n o t  t r e a t  t he  s t r u c t u r e s  as foreign to  it. T h e  
a n t i b o d i e s  m u s t  h a v e  passed  t h e  cell m e m b r a n e  u n a l t e r e d  
wh ich  is, however ,  on ly  possible  if t he  n o r m a l  f u n c t i o n  of 
the  cell m e m b r a n e  ha s  b e e n  d a m a g e d  L 

E x c e p t  in  n e p h r o b l a s t o m a s ,  all  a u t h o r s  m e n t i o n  t h e  
r a re  occur rence  of t h e  desc r ibed  i n t r a c y t o p l a s m i c  s t ruc-  
t u r e s  in  va r i ous  t u m o u r  cells. I n  t h e  n e p h r o b l a s t o m a s  t h e y  
a re  o f t e n  obse rved ,  a n d  on ly  in  t h e  p o d o c y t e s  of t h e  
g lomeru lus  a n d  especial ly  in  t he  less d i f f e r en t i a t ed  cells a. 
T h e  i m p o r t a n c e  of t h e  p o d o c y t e s  for  t h e  n o r m a l  func t i on -  
ing of t he  k i d n e y  a n d  t h e  effects  wh ich  a c h a n g e  in t h e i r  
p e r m e a b i l i t y  has ,  is k n o w n  s. Swel l ing of t h e  m i t o c h o n d r i a  
a n d  d a m a g e  of  t he  c r i s t ae  in t h e  p o d o c y t e s  of k i d n e y  
t u m o u r s  h a v e  b e e n  desc r ibed  a. Loca l i za t ion ,  m o r p h o l o g y  
a n d  f u n c t i o n  of t h e s e  cells f o rm  t h e  p r e c o n d i t i o n s  of a n  
i n t r a c y t o p l a s m i c  i m m u n e  p r e c i p i t a t i o n  in v ivo ,  u n d e r  t h e  
p a t h o l o g i c a l  c o n d i t i o n s  descr ibed .  

T h e  m o r p h o l o g y  of a n t i g e n - a n t i b o d y  c o m p l e x e s  sug- 
ges ts  a n t i b o d y  f o r m a t i o n  a g a i n s t  v i ru s  s t n l c t u r e s ,  r ibo-  
somes  a n d  r i b o s o m e  m R N A .  T h a t  t h e  r i bosomes  a p p e a r  
sma l l e r  a f t e r  peps in  d iges t ion  is e x p l a i n e d  b y  t h e  b r e a k i n g  
of R N A  f rom t h e  r i bosomes  sur face  9, whose  o r g a n i z a t i o n  
was  r e c e n t l y  newly  f o r m u l a t e d  1°. 

T h e  i m m u n e  aggrega te s  h a v e  h i t h e r t o  on ly  b e e n  
o b s e r v e d  in  s y s t e m s  t h a t  also p e r m i t t e d  t h e  p resence  of 
a n t i b o d i e s ;  a p r e c o n d i t i o n  t h a t  is also g iven  b y  ceils in  
v i t ro .  Bes ides  t h e  n a t u r a l  occu r r ence  of a n t i b o d i e s  in t h e  
m e d i u m ,  i m m u n e  c o m p e t e n t  sma l l  l y m p h o c y t e s  a re  o f t en  
p r e s e n t  i n  cu l tu re s  of  mye lob l a s to se  v i ru s  in fec ted  mye lo -  
b l a s t s  of ch i ckens  n T h e  on ly  k n o w n  e x c e p t i o n  was  found  

in ch i cken  cells in fec ted  b y  Rous  s a r c o m a  v i rus  in v i t ro  
in a he te ro logous  m e d i u m  12. A p a r t  f rom one r a t h e r  un-  
c e r t a i n  e x c e p t i o n  xz, no  Rous  s a r c o m a  v i ru s  n e u t r a l i z i n g  
f ac to r  ha s  been  found  u p  to  now in t h e  s e r u m  of m a m -  
m a l s l ~  The  f i rs t  o b s e r v a t i o n  of t he  i n t r a c y t o p l a s m i c  en- 
closures  was  m a d e  in t u m o u r s  of t he  h a t c h e d  chickens ,  
p r o d u c e d  b y  h igh  doses of Rous  s a r c o m a  v i ru s  15. 

Zusammen/assung. Die d u r c h  V i r en  de r  V6ge l -Sa rkom-  
L e u k o s e - G r u p p e  h e r v o r g e r u f e n e n  i n t r a z y t o p l a s m a t i s c h e n  
S t r u k t u r e n  s ind  sehr  wah r sche in l i ch  I m m u n p r ~ z i p i t a t e .  
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B l o c k a d e  of  O v u l a t i o n  in the  Rat  In i t ia ted  by  an A n t i m e t a b o l i t e  

3-Ace ty lpy r id ine  (3-AP) a n d  severa l  s t r u c t u r a l l y  r e l a t ed  
a n t i m e t a b o l i t e s ' l  in te r fe re  w i t h  t h e  c o e n z y m e  f u n c t i o n  

of py r id ine  nuc leo t ides  b y  c o m p e t i n g  w i t h  n i c o t i n a m i d e  
for  s i tes  w i t h i n  t h e  molecule  2& T he  t o x i c i t y  of 3 -AP to  
m a m m a l s  is to  a c e r t a i n  e x t e n t  d e t e r m i n e d  b y  t he  d i e t a r y  
i n t a k e  of n i co t inamide ,  n i co t in ic  ac id  or t r y p t o p h a n e  L3 
a n d  is neu t ra l i zed ,  in  t h e  acu t e  e x p e r i m e n t ,  b y  e q u i m o l a r  
a m o u n t s  of n i e o t i n a m i d e  1 or  d i p h o s p h o p y r i d i n e n u c l e o t i d e  
(NAD) a. 

Coenzymes  of t h e  nuc leo t ide  t y p e  p l a y  a role in o v a r i a n  
s te ro idogenes i s  in  m a m m a l s ,  b u t  i t  is con t rove r s i a l  
w h e t h e r  t h e y  d i r ec t ly  m e d i a t e  t h e  s te ro idogen ic  ac t ion  of 
l u t e in i z ing  h o r m o n e  (LH) 4,~ or  w h e t h e r  t he  c o n v e r s i o n  of 
s te ro ids  obse rved  in t h e i r  p resence  is i n d e p e n d e n t  of LH6,L 

I n  th i s  s tudy ,  3 -AP has  b e e n  found  to  in te r fe re  w i t h  
o v u l a t i o n  in t h e  i n t a c t  r a t  if a d m i n i s t e r e d  a t  a p p r o p r i a t e  
t imes  d u r i n g  v a g i n a l  p ro -oes t rus .  A l t h o u g h  t h e r e  is no  
ev idence  for  a specific effect  of 3 -AP on  o v a r i a n  p y r i d i n e  
nuc l eo t ide s  (as opposed  to  t h o s e  loca t ed  in o t k e r  b o d y  
c o m p a r t m e n t s ) ,  a fa i r ly  h i g h  degree  of t e m p o r a l  speci f ic i ty  
w i t h  r e spec t  to  r e p r o d u c t i v e  e v e n t s  is a c h i e v e d  b y  t h e  
r a p i d i t y  of i n t e r c h a n g e  b e t w e e n  3-AP a n d  n i c o t i n a m i d e  
on  t h e  one  h a n d  a n d  b y  t he  wel t -def ined  ' c r i t ica l  pe r iod '  
for  L H  release  in  r a t s  exposed  to  con t ro l l ed  c o n d i t i o n s  of 
i l l u m i n a t i o n  8 on  t h e  o ther .  

3 -AP ~ was  d i l u t e d  1 :100  v / v  w i t h  d is t i l led  w a t e r  a n d  
i n j e c t e d  i.p. i n to  a d u l t  f ema le  r a t s  of  t h e  ~Vistar s t r a i n  a t  
va r i ous  t i m e s  d u r i n g  p ro -oes t rus .  T h e  a n i m a l s  were  ex-  
posed  to  14 h of  l i gh t  a n d  10 h of d a r k n e s s  a n d  fed a 
s t a n d a r d  d i e t  c o n t a i n i n g  2.5 m g  n ico t in ic  ac id/kg.  All 
e x h i b i t e d  reguIar  4 -day  cycles as  assessed b y  da i ly  v a g i n a l  
smears .  3 -AP was  a d m i n i s t e r e d  a t  a dose  level  of 0.6 mI  

( a p p r o x i m a t e l y  54 ~moles) /100 g b o d y  weight .  Th i s  dose 
was close to  t h e  LD,5 w h e n  used w i t h o u t  s u b s e q u e n t  
a n t i d o t e .  O v u l a t i o n  was assessed b y  c o u n t i n g  t u b a l  ova  
d u r i n g  t h e  fo l lowing m o r n i n g  (oestrus).  

T u b a l  ova  were a b s e n t  in all  cases in  w h i c h  t h e  an t i -  
m e t a b o l i t e  was  a d m i n i s t e r e d  3 h or  m o r e  pr io r  to  t h e  
onse t  of t h e  ' c r i t ica l  pe r iod '  (Table  I). I n  v iew of this ,  
3 -AP was  i n j ec t ed  a t  - 4 h in  all s u b s e q u e n t  e x p e r i m e n t s .  
The  b lock ing  effect  of 3 -AP was  c o u n t e r a c t e d  b y  equi-  
m o l a r  doses of n i co t i namide ,  i r r espec t ive  of w h e t h e r  t h i s  
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Table I. Blocking effect of 3-AP in relation to 'critical period' for 
LH release 

Time of injection (h) No. of eggs (mean 4- S.E.) 

- -  6 0 ( I 7 )  

- -  4 0 ( 1 1 )  

- 3 0 (I3) 
- 2 2 . 6  :L 1 . 0  (7)  

- i 7,2 4- 2.1 (6) 
0 %0 4- 1.5 (6) 

+ 2 6.7 ~ 0.8 (I1) 
+ 4 if .0 ± 0.9 (4) 

0 h denotes start of critical period. Numbers in parentheses indicate 
No. of animals on which each figure is based. 

Table II. Influence of nicotinamide, NAD and NADP on 3-AP 
blockade 

Nicotinamide Nicotin- 
(low dose: amide 
54~xmoles per (excess: 
100 g 100 mg/rat) 
body weight) 

NAD NADP Eggs produced 
(50 mg/rat) (20 mg/rat) (mean 4- S.E.) 

- -  4 a 
- - 3  
- - 2  
- - i  
- -  i ] .  1 

0 
+ i]:~ 

- -  4 a 

- - 3  
- - 2  
--I 
-- I]2 

0 
+ ~f~ 

_ 4  a 
- - 1  
- -  i/2 

0 

7.7 ~: 0.7 (3) 
8.3 4- 1.2 (3) 
6.8:1:2.5 (4) 
8.4 -t- 0.9 (5) 
8.7 4- L2 (3) 
7.7 4- 1.4 (3) 
o (3) 

lO.3 4- 2.2 (3) 
9.7 4- 0.9 (3) 

11.7 ± 1.9 (3) 
10.7 4- 0.9 (3) 
12.5 4- 0.6 (4) 

2.3 4- 1.2 (3) 
o (3) 

i0.3 4- L3 (3) 
9.3 ::k 1.2 (3) 
0 (2) 
0 (2) 

- -  4 a 8 . 0  4 -  2 . 9  (3 )  

an t ido te  was adminis te red  s imul taneous ly  or  up to  31/~ h 
af ter  t he  in jec t ion  of the  an t ime tabo l i t e  (Table I I ) .  H o w -  
ever,  an  excess of n ico t inamide  was requi red  for the  
p roduc t ion  of  the  full  set  of eggs. N A D  and  N A D P ,  
adminis te red  in doses calcula ted to  conta in  less t han  
equimolar  amoun t s  of n icot inamide,  also exhib i ted  a 
considerable  p ro tec t ive  effect  (Table II) .  The  inject ion of  
3-AP alone dras t ica l ly  reduced the  ova r i an  response to  
exogenous  L H :  whereas  an imals  of t he  same colony 
blocked by  N e m b u t a l  s (35 mg /kg  body  weigh t  30-45 min  
before t he  s ta r t  of the  'cr i t ical  period')  cons is tent ly  shed 
a full set  of ova  in response to 10 txg of bovine  LH,  t he  
response of an imals  b locked wi th  3-AP and in jec ted  w i t h  
doses up to 100 vg was errat ic  and ha rd ly  ever  comple te  
(Table I I I ) .  Animals  t r ea ted  wi th  N e m b u t a l  alone pre- 
d ic tab ly  ovu la t ed  wi th  a delay of 24 h s, whereas  no ova  
were found a t  this  t ime  in ra ts  b locked wi th  3-AP. 

The  reduced sensi t iv i ty  of the  o v a r y  to exogenous L H  
following the  admin i s t r a t ion  of 3-AP suggests an  ova r i an  
site of act ion of the  an t imetabol i te .  (An aff in i ty  of 3-AP 
for cer ta in  h ippocampa l  neurones has  been described x0,n, 
and the  h ippocampus  has  been impl ica ted  in ovula t ion,  
a t  least  in the  r abb i t  ~2. However ,  his tological  sections of 
the  r e l evan t  h ippocampa l  areas have  no t  revea led  any  
signs of morphologica l  damage  resul t ing f rom the  experi-  
men ta l  design used in th is  study.) The  r eady  revers ib i l i ty  
of t he  ovar ian  b lockade  by  nicot inamide,  N A D  or N A D P  
indicates  a r equ i r emen t  for pyr id ine  nucleot ides  in cer ta in  
b iochemica l  steps, p r e sumab ly  s teroidogenic  in nature ,  
leading to ovula t ion.  Proges terone  is known to be secreted 
in increased amoun t s  in ra t  ovar ian  venous  eff luent  dur ing 
the  af te rnoon of pro-oes t rus  ~3, and the  r abb i t  releases 
20-~-hydroxypregn-4-en-3-one wi th in  minu tes  fol lowing 
coitus or  t he  admin i s t r a t ion  of L H  ~4. 

These results  suppor t  the  v iew t h a t  the  ac t ion  of L H  is 
media ted ,  a t  least  in par t ,  by  pyr id ine  nucleot ides  and  
t h a t  ovu la t ion  and ovar i an  steroidogenesis  are  interde-  
penden t  events .  The  select ive inhibi t ion of ovu la t ion  a t  
th is  level  would  require  agents  of grea te r  specificity,  com- 
parab le  to  t h a t  exh ib i t ed  by  me top i rone  in the  adrena l  
glandIS,10. 

Zusammenfassung.  V e r a b r e i c h u n g  y o n  3 - A c e t y l p y r i d i n  
zu b e s t i m m t e n  Zei ten der  Pro-oes t rus -Phase  h e m m t  die 
O v u l a t i o n  bei  d e r  R a t t e .  D i e s e r  H e m m e f f e k t  w i r d  d u r c h  
P y r i d i n n u k t e o t i d e  a n t a g o n i s i e r t .  
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a Time of administration (h). 0 h denotes onset of critical period. 
3-AP was administered at -- 4 h in all cases. Numbers in parentheses 
indicate No. of animals for each figure. 
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Table I I I .  Ovarian sensitivity to exogenous LH 

pig LH (i.p.) No. of eggs[animal 
Nembutal blockade 3-AP blockade 

100 11 7, 5, 0 
50 12, 12 8, 3, 0 
40 14, 14 4, 0, 0 
20 10, 13 4, 5, 5, 7 
15 11, 8 4 
10 11, ]1 0 
5 10, 3, 7, 9, 4, 14 O, 0 
0 0 (42 rats) 0 (20 rats) 
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