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the  capac i ty  to  form and store 5-HT and  5-HIAA.  I t  is 
h ighly  suggest ive  t h a t  5-HT and  5 -HIAA measured  in 
th is  s t u d y  were formed in the  tumor .  This  was suppor t ed  
by  an increase in t h e  con ten t  of 5-HT and a decrease in 
the  con t en t  of 5 -HIAA in tumors  af ter  appl ica t ion  of 
t r ancy lp romine .  T rancy lp romine  is an inh ib i to r  of 
monoaminox idase  ~ and  the  changes  observed  af ter  
admin i s t r a t i on  of th is  drug ind ica te  t h a t  t h e  enzyme  
exis ts  in t he  neurogenic  t e ra tocarc inomas ,  In jec t ion  of 
probenecid ,  an i nh ib i t o r  of ac t ive  t r a n s p o r t  of 5 -HIAA 
from neural  t issues in to  the  blood s t r eam 7, did no t  affect  
the  con t en t  of th is  subs tance  in the  tumors .  We were thus  
unable  to  d e m o n s t r a t e  t he  ex is tence  of an  ac t ive  t r ans -  
po r t  for 5 -HIAA out  of t he  tumor ,  a l though  th is  does no t  
mean  t h a t  5 -HIAA does no t  get  out  of the  tumors .  The 
absence  of ac t ive  t r a n s p o r t  could somehow be re la ted  to  
the  his tological  i m m a t u r i t y  of the  neural  t issue in t he  
tumors .  

Zusammen/assung. Neurogene  Tera toea rc inome  weisen 
5- HT und 5 - H I A A - K o n z e n t r a t i o n e n  auf, die/~hnlich gross 
oder  auch hCher s ind als im Gehi rn  der  e rwachsenen  

Maus. Die Tumoren  sind re ich an Mo n o ami n o x y dase  
E i n  ak t iver  T ranspor t  yon 5 -HIAA aus den T u m o r e n  
konn te  n i ch t  nachgewiesen  werden.  
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Effect of H e m i o v a r i e c t o m y  and  Stra in  of Rat  o n  

The c o m p e n s a t o r y  increase in bo th  size and  func t ion  of 
the  remain ing  ovary  in the  ra t  following hemiova r i ec t o my  
m a y  be due to a reduc t ion  in gonadal  s teroid inh ib i t ion  
of t he  h y p o t h a l a m u s  and  p i t u i t a ry  gland resul t ing  in a 
rise in se rum gonado t rop in  levels. A l though  EDGREN 
et al. 1 could no t  de tec t  changes  in gonado t rop in  levels 
fol lowing hemiova r i ec tomy ,  BENSON et al. 2 observed 
e leva ted  p lasma  F S H  levels 4 days  af ter  r emova l  of 1 
ovary.  Us ing  r ad io immunoassays ,  HOWLAND and  SKIN- 
NIeR a were able to  de tec t  e levat ions  in se rum levels of 
b o t h  L H  and  F S H  1 day  af ter  removal  of an ovary  on 
the  day  of estrus.  H e m i o v a r i e c t o m y  as late  as 8 PM on 
day  3 of the  cycle (estrus = day  1) in ra t s  w i th  4-day- 
cycles or 2 AM on day  4 in ra t s  w i th  5-day-cycles  leads 
to doubl ing  of the  n u m b e r  of ova  shed by  the  r emain ing  
ovary  at  the  nex t  es t rus  4. Therefore  if a rise in se rum levels 
of gonado t rop ins  is necessary  for the  increase in the  ova/ 
shed by  the  r ema in ing  o v a r y  a t  t he  subsequen t  estrus,  
hemiova r i ec tomy  at  me te s t ru s  or d ies t rus  migh t  lead to  a 
rap id  e leva t ion  in se rum gonado t rop in  levels. The 
following s t u d y  was conduc ted  to tes t  th is  hypothes i s .  

Materials and methods. Sprague-Dawley  or Long-  
E v a n s  s t ra in  ra t s  f rom our own colony t h a t  were  8-10 
weeks old were used in th is  s tudy.  The ra ts  were ass igneg 
to  1 of t he  3 t r e a t m e n t  groups (Table) on the  morn ind  
t h a t  a p r e d o m i n a n t l y  leucocyt ic  vaginal  smear  was 

S e r u m  G o n a d o t r o p i n  Leve l s  

obta ined.  Ear ly  in the  a f t e rnoon  of t he  same day  the  
surgical  procedures  were carr ied out.  The ra ts  were l ight ly  
anes the t ized  wi th  e ther  and  were hemiovar iec tomized  or 
sham-hemiovar i ec tomized .  The contro l  animals  received 
no t r e a t m e n t .  On the  following morn ing  (approx imate ly  
21 h af ter  surgery) the  animals  were r emoved  f rom the i r  
cages and decap i ta ted .  This  was done quickly wi th  care 
being t aken  to  avoid  exci t ing the  animals  in an a t t e m p t  
to  min imize  any  possible  effects  of acute  stress. T runk  
blood was collected and al lowed to  clot. Serum samples  
were frozen unt i l  assayed for F S H  and  LH.  

The concen t ra t ion  of L H  in ind iv idua l  serum samples  
was d e t e r m i n e d  by  r a d i o i m m u n o a s s a y  s. F S H  concent ra-  
t ions  were de t e rmined  by  a s imilar  p rocedure  using 
mater ia l s  d i s t r ibu ted  by  the  Nat iona l  I n s t i t u t e  of Ar thr i t i s  

1 R.A. EDGREN, A. F. PARLOW, D. L. PETERSON and R. C. JONES, 
Endocrinology 76, 97 (1965). 

2 B. BENSON, S. SORRENTINO and J. S. EVANS, Endocrinology 84, 
369 (1969). 

3 B. E. HOWLAND and K. R. SKINNER, J. Repro& Fert. 32, 501 
(1973). 

4 R. D. PEPPL~R and G. S. GREENWALD, Anl. J. Anat. 727, 1 (1970). 
5 G. D. NISWENDER, A. R. MIDGLEY JR., S. E. MONROE and L. E. 

REICHERT JR., Proe. Soc. exp. Biol. Med. 128, 807 (1968). 

Serum levels of LH and FSH (mean 4- S.E.M.) in control, sham-hemiovarieetomized and hemiovariectornized rats of 2 strains 

Strain Treatment No. of rats Serum LH ~ (ng/ml) Serum FSH b (ng/ml) 

Long-Evans Control 11 23.6 4. 2.6 191 4. 20 
Sham 13 20.0 4. 3.8 204 4- 24 
Hemi 15 20.7 4. 2.8 289 -4- 22 

Sprague-Dawley Control 16 17.0 4. 1.8 213 -4- 21 
Sham 15 ii.8 4. 1.2 174 4. 7 
Hemi 13 14.7 4. 1.3 350 4. 26 

Strain P < 0.01. b Treatment P < 0.01. 
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a n d  Metabol ic  Diseases, N I H .  The  s t a n d a r d s  used for  L H  
and  F S H ,  respect ively ,  were NIA?dD r a t - L H - R P - 1  and  
NIANID r a t - F S H - R P - 1 .  

Resulls and discussion. Analys i s  of va r i ance  ind ica t ed  
t h a t  t he  m e a n  se rum L H  c o n c e n t r a t i o n  in r a t s  of t he  
L o n g - E v a n s  s t r a in  was h ighe r  t h a n  t h a t  in  t he  Sprague-  
Dawley  ra ts .  The  effect  of t r e a t m e n t ,  w h e n  cons idered  
over  b o t h  s t ra ins ,  as well as t h e  i n t e r ac t i on  of s t r a in  w i t h  
t r e a t m e n t  were no t  s ignif icant .  However ,  a sepa ra te  
ana lys i s  of L H  ya lues  for Sp rague -Dawley  r a t s  showed 
t h a t  an ima l s  sub jec t ed  to  s h a m  surge ry  had  lower 
( P  < 0.05) L H  levels t h a n  controls .  I n  c o n t r a s t  to  LH,  
se rum F S H  c o n c e n t r a t i o n  did  no t  differ  b e t w e e n  t he  
2 s t r a ins  b u t  a s ign i f ican t  ( P  < 0.01) t r e a t m e n t  effect  was  
observed .  H e m i o v a r i e c t o m i z e d  r a t s  had  e l eva ted  s e rum 
F S t t  levels w h e n  c o m p a r e d  w i t h  e i the r  t h e  cont ro l s  or 
t he  r a t s  sub jec ted  to s h a m  surgery.  These  d a t a  e x t e n d  t he  
f ind ings  of HOWLA~I~ and  SKINNER a a n d  sugges t  t h a t  
h e m i o v a r i e c t o m y ,  no t  on ly  on  t h e  day  of estrus ,  b u t  also 
a t  l a t e r  s tages  of t h e  cycle causes  a p r o m p t  r ise in se rum 
F S H  levels. The  lack of an  effect  of h e m i o v a r i e c t o m y  on 
se rum L H  in t h i s  s t u d y  m a y  ind i ca t e  t h a t  a r ise in  t he  
level  of th i s  h o r m o n e  is no t  r equ i red  for compensagory  
ova r i an  changes  to occur. Our  d a t a  also p rov ide  ev idence  
t h a t  t h e  L H  levels as well  as t he  changes  in L H  level  in 
response  to s t ress  m a y  v a r y  w i t h  s t r a in  of r a t  6. 

Rdsumd. Des ra tes  de lign6es Sp rague -Dawley  ou Long-  
E v a n s  on t  subi  une  h 6 m i - o v a r i e c t o m i e  ou une  h6mi-  
ova r i ec tomie  simul6e. Les n i v e a u x  s6riques de L H  et  de 
FSFI on t  6t6 mesur6s  sur  des 6chan t i l lons  o b t e n u s  21 h 
apr~s le t r a i t e m e n t .  Une  h6mi -ova r i ec tomie  e n t r a i n e  une  
a u g m e n t a t i o n  des n i v e a u x  s6riques de la F S H ,  ma t s  pas  de 
LH.  Ils son t  plus  61ev6s chez  les L o n g - E v a n s  que  chez les 
S p r a g u e - D a w l e y  Chez ces derni~res,  une  op6ra t ion  
s imul6e abaisse  les n i v e a u x  s6riques de la LH.  
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Neurosecre t ion  in the Pineal  Gland of M a c a c a  r h e s u s  ~ 

I t  is well  k n o w n  t h a t  t he  m a m m a l i a n  p inea l  g land  
syn thes izes  a n d  releases i ndo leamine  h o r m o n e s  2. In  
add i t ion ,  a group of po lypep t ides  h a v e  been  e x t r a c t e d  
f rom the  p inea l  g l a n d 3 - 8  These  pep t i de  c o m p o u n d s  h a v e  
biological  a c t i v i t y  e q u i v a l e n t  to  or g rea te r  t h a n  t h a t  of 
t h e  indo leamines  and  t he  pep t ides  also m a y  be p inea l  
hormones .  Specu la t ive  i n f o r m a t i o n  on ly  is ava i l ab le  on  
t he  poss ible  secre t ion  s i te  of t he  po lypep t ides  9. A m o n g  
m a m m a l s ,  neu rosec re to ry  f ibres  h a v e  here tofore  been  
ident i f ied  on ly  in t h e  p inea l  g l and  of the  hedgehog  10-1~. 

The  p re sen t  r epo r t  deals w i t h  neu rosec re to ry  m a t e r i a l  
in t he  p inea l  g lands  of 9 a d u l t  male  and  female  m o n k e y s  
(Macaca rhesus) Our  s tud ies  h a v e  e s t ab l i shed  t he  follow- 
ing facts.  The  m o n k e y  pineal ,  1. con ta ins  neu ra l  processes  
which  s t a in  for neu rosec re t ion  w i t h  a v a r i e t y  of s t a in ing  
a n d  h i s tochemica l  p rocedures ;  2. t h i s  s t a inab l e  m a t e r i a l  
is also found  in  pe r ivascu l a r  spaces  and  in t he  walls  of 
b lood vessels ;  3. a s imiIar  s t a i n a b l e  m a t e r i a l  is found  
p r i m a r i l y  w i t h i n  t h e  ou te r  layer  of t he  mu l t i l aye red  
corpuscles,  t he  so-called b r a i n  sand.  

The  nen rosec re to ry  m a t e r i a l  was  m o s t  obv ious  in 
p inea l  g lands  t h a t  h a d  been  f ixed in a m i x t u r e  of g lu ta ra l -  
dehyde  and  picr ic  acid. T he  neurosec re t ion  was found  in 
ne rve  f ibres  in  t he  v i c in i t y  of t he  p inea l  recess and  in 
f ibres  ly ing be tween  groups  of p inea locytes .  The  f ibres  
c o n t a i n e d  single (Figure A) or n u m e r o u s  globules (Figure  
B) of neu rosec re to ry  ma te r i a l .  The  presence  of t h i s  
m a t e r i a l  w i t h i n  n e u r o n a l  processes  some t imes  caused  
local ized d i l a t ion  of t he  f ibres  r e sembl ing  H e r r i ng  bodies  
of t h e  pos te r io r  p i t u i t a ry .  I n  some areas,  f ibres  c o n t a i n i n g  
neurosec re to ry  m a t e r i a l  were found  to en te r  t h e  pe r ivascu-  
lar  space  of a capi l lary.  The  s t a ined  f ibres  were usua l ly  
associa ted  w i t h  d rop le t s  of s imi la r ly  s t a ined  m a t e r i a l  
w i t h i n  t he  pe r ivascu la r  space and  w i t h i n  n e a r b y  mul t i -  
layered  corpuscles  (Figure C). I t  shou ld  be e m p h a s i z e d  
t h a t  t h e  s u b s t a n c e  w i t h i n  t he  ne rve  fibres,  and  t h a t  in  t h e  
pe r ivascu l a r  spaces  a n d  in t he  ou t e r  l ayer  of t he  mul t i -  

l ayered  corpuscles,  s t a ined  iden t i ca l ly  w i t h  Gomor i ' s  
c h r o m i u m  h e m a t o x y l i n  ph lox ine  m e t h o d .  

The  c h a r a c t e r  of t h e  s t a ined  ma te r i a l  differs  f rom t h a t  
seen in t he  h y p o t h a l a m o - h y p o p h y s e a l  neu rosec re to ry  
sys tem.  The  p inea l  neu rosec re to ry  s u b s t a n c e  was charac-  
t e r i s t i ca l ly  purp le - red  a f t e r  t he  Gomor i  t e c h n i q u e  w i t h  
the  drople t s  in t h e  pe r ivascu l a r  space c o n t a i n i n g  s l igh t ly  
d a r k e r  cores. T inc tor ia l ly ,  t i le  m a t e r i a l  r e sembles  t h a t  
found  in t h e  h y p e n d y m a l  cells of t he  s u b c o m m i s s u r a l  
o rgan  xa. The  p inea l  neurosecre t ion  was also s t a i n a b l e  w i t h  
m e t h o d s  used to  d e m o n s t r a t e  endocr ine  p o l y p e p t i d e  cells 
(see Pearse14). The  s u b s t a n c e  was s t a ined  w i t h  a l d e h y d e  
fuchs in  a f t e r  e i t he r  p e r m a n g a n a t e  o x i d a t i o n  or, more  
select ively,  a f t e r  hydro lys i s  in  w a r m  0.2 N He1. W h e n  
a ldehyde  fuchs in  was d i lu ted  w i t h  e t h a n o l - M c I l v a i n e  
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