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W i t h  t h e  t e c h n i q u e  used, m a s t  cells were t h e  on ly  t i ssue  
c o m p o n e n t  in t h e  skin  e x h i b i t i n g  a f luorescence  u p o n  O P T  
t r e a t m e n t .  T h e  c o n t e n t  of m a s t  ceils in  t h e  va r ious  sk in  
regions was v e r y  well  co r re l a t ed  w i t h  t h e  c o n c e n t r a t i o n  
of h i s t a m i n e  as m e a s u r e d  chemica l ly  14. 

Zusammenfassung. Die H a u t  v o n  P a t i e n t e n  m i t  Ur t i -  
ca r ia  p i g m e n t o s a  u n d  Ke lo iden  wurde  m i t  de r  h i s tochemi -  
schen  o - P h t h a l d i a l d e h y d - T e c h n i k  u n t e r s u c h t .  Die Loka-  
l i sa t ion  y o n  H i s t a m i n  k o n n t e  d u r c h  F luo reszenzmik ro -  
skopie  fes tges te l l t  werden .  
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Fig. 3. Keloid. Large number of histamine-containing mast cells are 
visible after treatment with OPT. • 200. 

14 Supported by grants from Alfred 0sterlund's Foundation and 
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1007-04A). 

The Effect of Monoamine Synthesis-Inhibitors  on the Ovarian Compensatory Hypertrophy 

There  is g rowing  ev idence  t h a t  h y p o t h a l a m i c  cate-  
cho lamines  1, ~, a n d  t h u s  p r o b a b l y  se ro ton in  3, are  i nvo lved  
in  t h e  n e u r o e n d o c r i n e  m e c h a n i s m s  t h a t  con t ro l  t h e  
secre t ion  of p i t u i t a r y  g o n a d o t r o p h i n s .  I t  h a s  b e e n  es t ab -  
l i shed t h a t  d rugs  mod i fy ing  t h e  r a t e  of syn thes i s  of 
c a t e c h o l a m i n e s  b lock  o v u l a t i o n  ~,5 a n d  induce  pseudo-  
p r e g n a n c y  in  r a t s  s. Accord ing  to  COl~POI~A 6 t h e  b r a i n  b u t  
n o t  t h e  pe r iphe ra l  c a t echo l amines  are  respons ib le  for  
these  effects.  

I n  th i s  p a p e r  we r e p o r t  e x p e r i m e n t s  showing  t h e  
effect  on  t h e  o v a r i a n  c o m p e n s a t o r y  h y p e r t r o p h y  of 2 
d rugs  t h a t  i n h i b i t  t h e  syn thes i s  of b r a i n  m o n o a m i n e s .  
L-a -methy l  p - t y r o s i n e  (MPT) a n  i n h i b i t o r  of ca techol -  
a m i n e  syn thes i s  ~ a n d  L-p -ch lo rpheny la l an ine  (CIPh)  t h a t  
b locks  syn thes i s  of sero tonin ,  were  used s. E x p e r i m e n t a l  
a n d  con t ro l  H o l t z m a n  r a t s  were  un i l a t e r a l l y  ovar iec to-  
mized  c o n c o m i t a n t  w i t h  t he  f i rs t  in jec t ion .  The  o t h e r  
o v a r y  was  r e m o v e d  10 days  later .  The  o v a r i a n  compen-  
s a t o r y  h y p e r t r o p h y  (OCH) was e v a l u a t e d  b y  c o m p a r i s o n  
of t he  r e l a t ive  we igh t s  (absolu te  we igh t /g  of b o d y  weight )  
of b o t h  ovar ies .  I n  add i t ion ,  ovar ies  were h is to logica l ly  
s tud ied  in pa ra f f i n  sec t ions  w i t h  t h e  Masson  t h r i c h r o m i c  
s ta in ing .  Vag ina l  smea r s  were o b t a i n e d  da i ly  in  cont ro l s  
a n d  expe r imen ta l s .  M a m m a r y  g l ands  were  r e m o v e d  a t  
a u t o p s y  a n d  ana lyzed  in sec t ions  s t a i ned  w i t h  h e m a -  
toxi l in-eosin .  

Results. (1) a - m e t h y l  p - ty ros ine  (MPT) :  A c o n t i n u o u s  
i.p. a d m i n i s t r a t i o n  of th i s  d r u g  a t  da i ly  doses Of 150 m g / k g  9 
comple t e ly  suppressed  t h e  OCH. I n  t h e  controls ,  t h e  
ovar ies  w h i c h  were s tud ied  s imul t aneous ly ,  showed  a 
59% h y p e r t r o p h y  (Table).  F igures  1-4  show t h e  his tologi-  
cal  cha rac te r i s t i c s  of t h e  ovaries .  N o r m a l  h y p e r t r o p h i e d  
ovar ies  are cha rac t e r i zed  in 5 [z sec t ions  b y  t h e  p resence  
of 5-7  large  a n d  ac t ive  co rpo ra  l u t ea  in t e r spe r sed  w i t h  
m a t u r e  follicles, some of t h e m  qu i t e  large.  On  t h e  con-  
t r a r y ,  sec t ions  of ovar ies  of t he  g roup  t r e a t e d  w i t h  M P T  
showed j u s t  1 or 2 large  co rpo ra  l u t e a  a n d  a b u n d a n t  
m a t u r e  follicles. T h e  s t r o m a  a p p e a r e d  more  dense ly  
p o p u l a t e d  w i t h  i n t e r s t i t i a l  cells t h a n  in t h e  con t ro l  ovaries .  
Vag ina l  smears ,  on  t h e  o t h e r  h a n d ,  showed  for  con t ro l s  

a n o r m a l  es t rous  cycle whereas  t h e  e x p e r i m e n t a l  r a t s  
p r e s e n t e d  a c o n s t a n t  d ies t rus .  T h e  m a m m a r y  g l and  
showed t h e  cha rac t e r i s t i c  lobu lo-a lveo la r  d e v e l o p m e n t  
r epo r t ed  for r a t  p s e u d o p r e g n a n c y  1~ T r e a t m e n t  w i t h  t h e  
c a t e c h o l a m i n e  i n h i b i t o r  r educed  t h e  increase  of b o d y  
we igh t  w i t h  respec t  to  t h e  cont ro l s  wh ich  showed  a 15 g 
ga in  in weight .  Therefore ,  no  we igh t  losses, as  r e p o r t e d  
a f t e r  r ese rp ine  t r e a t m e n t ,  wh ich  also b locks  O C H n ,  . 
were found.  

(2) C o m b i n e d  a d m i n i s t r a t i o n  of c~-methyl p - ty ros ine  
a n d  D O P A :  M P T  was  in j ec t ed  as descr ibed  above .  
S i m u l t a n e o u s  t r e a t m e n t  w i t h  L-DOPA ( d i h y d r o x y p h e n y l -  
a lanine)  a t  da i ly  doses of 100 m g / k g  p r e v e n t e d  t h e  b lock-  
ing effects  of M P T  on  t h e  OCH. No s t a t i s t i ca l  d i f ferences  
were  found  b e t w e e n  t h e  we igh t  of t h e  ovar ies  of t h e  
M P T  plus  D O P A  t r e a t e d  r a t s  a n d  those  of t h e  controls .  
Ovaries ,  as s h o w n  in F igure  3, p r e s e n t e d  severa l  g rowing  
follicles, a n d  5-7 la rge  co rpo ra  lu tea .  A t  t h e  s t roma ,  
i n t e r s t i t i a l  cells were found  in n u m b e r s  s imi la r  to  t h e  
controls .  
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(3) p -Chlorphenyla lan ine  : Ovar ian  c o m p e n s a t o r y  hyper -  
t r o p h y  was  n o t  modif ied  by  a dai ly  t r e a t m e n t  w i th  th is  
enzymat i c  inhib i tor  of 5 - h y d r o x y - t r y p t a m i n e  synthes is  
a t  doses of 250 mg/kg,  which are known  to be effect ive 
to  deplete  serotonin  s. According to our observat ions ,  
th is  monoamine  seems no t  to  be involved in the  ovary  
response.  

Digcussion. The mechan i sms  of bo th  the  ovar ian  com- 
pensa to ry  h y p e r t r o p h y  and  the i r  blockage a f te r  catechol-  
amine  deple t ion  are no t  clearly explained.  OCH is gen- 
erally assumed to  resul t  f rom an increased secret ion of 
gonado t roph ins  following uni la tera l  ovar iec tomy.  Higher  
serum levels and  decrease of p i tu i t a ry  F S H  in h e m i s p a y e d  
ra ts  were  recen t ly  repor ted  12. Earlier ,  o the r  au thors  
failed to  de tec t  any  changes  TM 13 

A s ignif icant  f inding is t he  h igher  n u m b e r  of corpora  
lu tes  p roduced  af ter  mul t ip le  ovula t ion  which  appa ren t l y  
explains  t he  increase of ovary  weigh t  involved in com- 
pensa to ry  h y p e r t r o p h y .  Our results  suggest  t h a t  t he  
gonado t roph in  ou tpu t ,  causing the  pos tovu l a to ry  luteini-  
zation, is p r even t ed  dur ing  the  admin i s t r a t i on  of M P T  
whereas  a t  t he  same t ime  the re  is a low level secret ion 
of L H  and  F S H .  In  suppo r t  of the  former  view we found,  
in a subs id iary  exper iment ,  t h a t  ovula t ion  occurred af ter  

48 h of the  t r e a t m e n t - i n t e r r u p t i o n  at  the  10th day. Some 
animals  of th is  g roup  were  sacrif iced 10 days  af ter  s top-  
p ing t r e a t m e n t .  In  th is  case a h igher  degree of com- 
pensa to ry  h y p e r t r o p h y  (4- 97 to  + 146% versus 4- 70 to 
+ 127% in controls) was observed.  At  au topsy  the  ovaries 
showed 11-12 corpora  lutea. The la t t e r  f indings suggest  
t h a t  M P T  t r e a t m e n t  does no t  affect  gonado t roph in  
synthesis ,  t hough  it impairs  secret ion b y  affect ing some- 
w h a t  the releasing mechanisms ,  

I t  is also possible t h a t  the  blockage of OCH ob ta ined  
by  the  ca techo lamine  inhib i tor  m i g h t  be due to  the  
p seudopregnancy  effect  of con t inued  admin i s t r a t ion  of 
MPT 4. Pseudopregnancy  in rats,  as is known,  p reven t s  
t he  h y p e r t r o p h y  of the  remain ing  ovary  following uni- 
la tera l  ova r i ec tomy  15. 

The  resul ts  of our  pape r  give fu r the r  d a t a  on the  role 
of ca techolamines  on gonadal  funct ion.  The general  

12 B .  BENSON, Anat. Rec. 160, 314 (1968). 
~3 R.A. EDGREN, A. F. PARLOW, D. L. PETERSON and R. C. JONES, 

Endocrinology 76, 97 (1965). 
~ A. McLAREN J. Reprod. Fert. 6, 321 (1963). 
15 I.. ROTHCFIILD and R. DlCXE•, Endocrinology 67, 42 (1960). 

Effects of enzymatic inhibitors of catecholamine and serotonin synthesis on rat ovarian compensatory hypertrophy (OCH) 

Group Body weight (g) Ovary weight (rag/100 g) OCH 
Initial Final 1st 2nd % 

Controls (15) 190 4- 3.3~ 204.6 4- 2.7 b 13.8 4- 0.8 22.0 4- 0.9 59.4 
or-methyl p-tyrosine (11) 189 4- 4.1 190.0 4- 8.4 14.2 4- 0.8 13.6 4- 1.0 c 0 
s-methyl p-tyrosine + DOPA (5) 162.8 4- 4.1 177.8 4- 5.1b t6.0 4- 1.8 20.7 4- 1.7 29.3 
p-Chlorphenylalanine (5) 165.1 4- 10.5 163.6 4- 8.1 16.0 4- 0.8 27.2 4- 3.1 70.0 

Mean 4- S.E. of the mean. b p < 0.01 ; final vs. initial body weight, c p < 0.01, versus 2nd ovary of control; number of animals per group 
in brackets. 

Fig. i. Control ovary. Follicles at different stages of development 
and 3 corpora lutea are shown. • 15. 

Fig. 2. Ovarian compensatory hypertrophy. The number of cor- 
pora lutea has been increased, and the interstitial tissue is well 
developed. There are also some large follicles. • 15. 

Fig. 3/~-methyl p-tyrosine treated. The number of corpora lutes 
is similar to that shown in the control ovary. Many large follicles 
are seen. The interstitial tissue is well developed. • 15. 

Fig. 4. or-methyl p-tyrosine + DOPA treated. 6 corpora lutea and 
many secondary follicles are observed. The interstitial tissue shows 
a normal appearance. • 15. 
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conc lus ion  of th i s  a n d  o the r  e x p e r i m e n t s  r epo r t ed  re- 
cen t ly  ~ is t h a t  ca t echo la ra ines  s t i m u l a t e  t h e  secret ion 
of lu te in iz ing  h o r m o n e  a n d  i n h i b i t  l u t eo t roph in .  

Resumen. La a d m i n i s t r a c i 6 n  c o n t i n u a d a  de :~-mefil 
para-tirosina, un  i n h i b i d o r  de la  sfntesis  de ca teco lami-  
nas,  fmpide  la h ipe r t r o f i a  c o m p e n s a d o r a  del ovar io  en  
r a t a s .  E s t e  efecto es p r e v e n i d o  p o t  la  s i m u l t s  inj eccidn 
de D O P A ,  u n  p recurso r  de las ca teco laminas .  E1 grado  
de la h ipe r t r o f i a  c o m p e n s a d o r a  del ovar io  no fue modif i -  
cado po r  la p -c loro- fen i la lan ina ,  u n  i nh iMdor  de la sin- 
tesis  de se ro ton ina .  E1 es tnd io  his toldgico de los ovar ios  
de los an ima te s  t r a t a d o s  con M P T  sugiere  que 6sta  

b loquea  la ovulacidn,  no  mod i f i cando  a p a r e n t e m e n t e  la 
secrecidn tdn ica  de tas  g0nado t ro f i na s  F S K  y I ,H.  
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A c c u m u l a t i o n  of 5 - H y d r o x y d o p a m i n e  in 5 - H T  S t o r a g e  O r g a n e l l e s  of  Cat P la te l e t s  and C o n c o m i t a n t  
C h a n g e s  in P late le t  A g g r e g a t i o n  

P r e t r e a t m e n t  of ca ts  w i t h  5 - h y d r o x y d o p a m i n e  (5-HO- 
I)A), a n  a m i n e  a c t i n g  as a ' fa lse '  s y m p a t h e t i c  t r a n s m i t -  
t e r L  leads  to t he  a c c u m u l a t i o n  of a h igh ly  osmiophi l ic  
s u b s t a n c e  in t h e  vesicles 0f adrenerg ic  n e r v e  t e r m i n a l s  2 
r e p r e s e n t i n g  5- ] IO-DA a n d  poss ib ly  i ts f l -hydroxy la ted  
a n d / o r  O - m e t h y l a t e d  m e t a b o l i t e s  ~, ~. I n  b lood  p la te le t s  of 
d i f fe ren t  species 5 - h y d r o x y t r y p t a m i n e  (5-H:r) is m a i n l y  
local ized in specific subce l lu la r  organel les  a n d  can  be  
v isua l ized  b y  e lec t ron  mic roscopy  as a h igh ly  osmio- 
phi l ic  m a t e r i a l  a-5. 

I n  p la t e l e t s  of ca ts  p r e t r e a t e d  w i t h  5-HO-DA,  t he  
5 -HT s torage  o r g a n d i e s  a p p e a r e d  to  c o n t a i n  m u c h  more  
osmiophi l ic  ma te r i a l  t h a n  u n d e r  n o r m a l  condi t ions .  I t  
seemed the re fo re  t o  be  of i n t e r e s t  w h e t h e r  5 -HO-DA 
is a c c u m u l a t e d  in p l a t e l e t s  and  w h e t h e r  i t  d isplaces  5 -HT 
f rom t h e  s to rage  organel les  as i t  d isplaces  n o r e p i n e p h r m e  
f rom t h e  vesicles of adrenerg ic  n e r v e  end ings  1,e. I n  
f u r t h e r  e x p e r i m e n t s  we s tud ied  w h e t h e r  t he  a c c u m u l a t i o n  
of 5 -HO-DA in p la t e l e t s  i nh ib i t s  t h e i r  aggrega t ion  as is 
t he  case a f t e r  a c c u m u l a t i o n  of 5-IKI "~. 

Cats  of e i t he r  sex were a n a e s t h e t i z e d  w i t h  40 m g / k g  
of sod ium p e n t o b a r b i t o n e  a n d  20-30 ml  of b lood  were 
col lected f rom t h e  f emora l  a r t e r y  in to  c i t r a t e  as  descr ibed  
previous ly% After  th i s  f i rs t  b lood  col lec t ion 20 m g / k g  of 
I P - 5 - I I O - D A  (labelled a t  t he  c~- a n d  fl-C-atom of t h e  
side chain ,  specific a c t i v i t y  0.158 mC/mg)  were in jec ted  
i.v. a n d  f u r t h e r  b lood  samples  were col lected 30 a n d  
60 ra in  la ter .  E a c h  b lood  sample  was cen t r i fuged  w i t h  
175 g for  10 m i n  a t  20-25~ T he  s u p e r n a t a n t  p la te le t -  
r i ch  p l a s m a  was used to  d e t e r m i n e  (1) p l a t e l e t  n u m b e r  
a n d  p l a t e l e t  v o l u m e  w i t h  a Cou l t e r  Counter~ ;  (2) t h e  
5-t:IT c o n t e n t  in  i sola ted p la te le tsS;  (3) p l a t e l e t  aggrega-  
t i on  p roduced  b y  adenos ine  d i p h o s p h a t e  (ADP) and  5- I IT 
m e a s u r e d  b y  a t u r b i d i m e t r i c  m e t h o d  9,~~ (4) the  rad io-  
a c t i v i t y  of 5 - I IO-DA a n d  i ts  m e t a b o l i t e s  in isi)late(t 
p l a t e l e t s  ( cen t r i fuga t ion  of p l a t e l e t - r i ch  p l a s m a  w i t h  
3200 g for 15 min)  a n d  p l a t e l e t -poor  s u p e r n a t a n t  p la sma .  
Af te r  d e p r o t e i n i z a t i o n  wi th  0.4 n HC10 4 t he  r a d i o a c t i v i t y  
p r e sen t  in  p la te le t s  a n d  p l a t e l e t -poor  p l a s m a  was sepa-  
r a t e d  in to  acidic and  a lka l ine  (amine)  f rac t ions  on  Dowex  
50 ~VX-4 columns.  Af te r  ace ty l a t i on  t he  a m i n e s  were 
f u r t h e r  ana lyzed  b y  p a p e r  c h r o m a t o g r a p h y  as descr ibed  
p rev ious ly  ~. I n  2 e x p e r i m e n t s  t h e  p la te le t s  i sola ted before  
a n d  a f t e r  t r e a t m e n t  w i t h  5 - I IO-DA were p r e p a r e d  for 
e l ec t ron  mic roscopy  as descr ibed  p rev ious ly  '~. 

F ine  s t r u c t u r a l  i nves t iga t ions  of b lood  p la t e l e t s  of 
5 - I IO-DA p r e t r e a t e d  an i m a l s  r evea led  n o t a b l e  changes  
in t h e  a spec t  of t he  5 -HT organelles .  T he  dense  osmio-  
phi l ic  core of these  organel les  a p p e a r e d  to  be  on  ave rage  

m u c h  larger  t h a n  those  of p la te le t s  in  con t ro l  an imals .  I n  
m o s t  i n s t ances  the dense  core  now fil led t he  organel le  
comple te ly ,  whe reas  in  cont ro l s  on ly  a p a r t i a l  fi l l ing is 
obse rved  (compare  F igure  1 w i t h  2). I n  add i t ion ,  a f t e r  
t r e a t m e n t  w i t h  5 -HO-I )A  m a n y  5 -HT organel les  pos-  
sessed a worm-l ike ,  s t rong ly  osmiophi l ic  a p p e n d i x  wh ich  
s o m e t i m e s  s u r r o u n d e d  an  a d j a c e n t  c lear  vacuole  (Figures 
2b to f). An  ana logous  a spec t  occur red  in con t ro l  p l a t e l e t s  
also, a l t h o u g h  th i s  was  except ional .  T h e  n u m b e r  of t h e  
5 -HT organelles,  coun ted  in  u l t r a t h i n  sec t ions  '~ was, if 
a t  all, on ly  s l igh t ly  inc reased :  116.5 :i: 4 .8% in. p l a t e l e t s  
of an ima l s  1 h a f t e r  t r e a t m e n t  w i th  5 - I IO-DA c o m p a r e d  
to 100 :J: 5.5% in controls .  W i t h  t he  excep t ion  of t he  
5 -HT organel les  no  o t h e r  :fine s t r u c t u r a l  changes  could 
be  de tec ted  in t h e  p la te le t s  a f t e r  5-HO-1)A a d m i n i s t r a t i o n .  

Uptake into blood platelets of 5-hydroxydopalninc (5-IIO-DA) 
injected i.v. in relation to the 5-hydroxytryptamine (5-IIT) content 
of the platelets 

5-ItO-DA 5-HT 
~g/108 plate.lets i.tg/10s platelets 
(mean :!:: S.E.) (mean 4- S.E.) 

Before 5-IIO-DA - 1.47 • 0.30 
30 min after 5-HOtDA 2.36 4- 0.58 1.31 ~ 0.25 
60 inin after 5-tIO-DA 2.02 :k_ 0.55 1.25 :iz 0.22 

20 mg/kg 5-hydroxydopamine (1/10 as 3, 4, 5-Trihydroxyphenethyl- 
amine-cq/~-3H~) was injected i.v. into 6 eats after a first blood col- 
lection. More blood was collected 30 and 60 rain after this injection. 
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