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cycles vag ina l  smears  were t a k e n  da i ly  beween  9 a n d  
11.00 h and  on ly  those  r a t s  man i f e s t i ng  2 consecu t ive  
4-day oes t rous  cycles were inc luded  in t he  s tudy.  E a c h  
day  vag ina l  smears  were t a k e n  f rom 6 to  8 r a t s  a t  each  
s tage of t he  oes t rous  cycle a n d  examined .  The  an i ma l s  
were t h e n  sacr if iced b y  neck  f r ac tu re  a t  a p p r o x i m a t e l y  
11.00 h, weighed,  t h e i r  p inea l  g lands  removed ,  r insed  a n d  
2 g lands  (from r a t s  a t  t he  same oes t rous  stage) homogen-  
ized u n d e r  cooling in i ml  dis t i l led  water .  An 0.2 ml  a l iquo t  
of t he  suspens ion  was w i t h d r a w n  for d e t e r m i n a t i o n  of 
p ro t e in  a n d  t he  r e m a i n d e r  used for nucleic  acids. P r o t e i n  
was d e t e r m i n e d  b y  the  m e t h o d  of LowRY et  a l ) .  The  
h o m o g e n a t e  was w a s h e d  in order  to  e l imina te  a n y  free 
nucleot ids  a n d  sugars.  R N A  was sepa ra t ed  f rom D N A  as 
descr ibed b y  SCHMIDT a n d  TANNHAUSER 10. R N A  in t he  
s u p e r n a t e  was d e t e r m i n e d  d i rec t ly  b y  read ing  i ts  absorp-  
t ion  a t  260 n m  a n d  aga in  b y  CERIOTTI'S orcino1 m e t h o d  n.  
D N A  was e lua ted  f rom t he  s e d i m e n t  b y  i n c u b a t i o n  w i t h  
1 M perchlor ic  acid a t  80~ for 30 ra in  and  e s t i m a t e d  b y  
t he  indole  p rocedure  of CERIOTT112 

Results. As can  be  seen in t he  Table ,  t he re  were no  
s ign i f ican t  changes  in p inea l  levels of p ro t e in  a n d  nucleic  
acids d u r i n g  t he  en t i r e  oes t rous  cycle. However ,  a c lear  
a n d  cons i s t en t  t e n d e n c y  to  h igh  p r o t e i n  and  R N A  va lues  
a t  d ioes t rus  and  low ones a t  oes t rus  is ev ident ,  t he  levels  
a t  p rooes t rus  a n d  m e t o e s t r u s  be ing  in t e rmed ia t e .  Correla- 
t ion  be tween  R N A  values  o b t a i n e d  b y  d i rec t  r ead ing  a n d  
those  b y  CERIOTTI'S co lor imet r ic  m e t h o d  was good, 
a l t h o u g h  those  o b t a i n e d  b y  t h e  l a t t e r  p rocedure  were 
s l igh t ly  lower. T h e y  were also lower  t h a n  t he  va lues  
o b t a i n e d  b y  us in  t h e  p inea l  on  p rev ious  occasions,  as 
here  a n  a d d i t i o n a l  t r e a t m e n t  of t he  h o m o g e n a t e  has  been  
i n t r o d u c e d  to r e m o v e  a n y  free nucleot ids .  D N A  levels 
r e m a i n e d  fa i r ly  c o n s t a n t  t h r o u g h o u t  t h e  oes t rous  cycle. 

Discussion. Our  resul t s  i nd i ca t e  possible  f l uc tua t ions  
in  t he  m e t a b o l i s m  of p inea l  p r o t e i n  l inked  to t he  oes t rous  
cycle. However ,  t h o u g h  cons i s t en t  t h r o u g h o u t  t he  s tudy,  
t he  differences  b e t w e e n  t he  levels  of p inea l  R N A  a n d  
p ro t e in  e n c o u n t e r e d  a t  t he  var ious  phases  of oes t rus  were 
no t  suf f ic ien t ly  d ras t i c  to  r each  s ignif icance a n d  should  be  
conf i rmed  b y  a more  sens i t ive  r ad ioac t ive  m e t h o d  of 
d e t e r m i n a t i o n .  

Inc reased  m e t a b o l i c  a c t i v i t y  of p r o t e i n  a t  d ioes t rus  is 
in  a g r e e m e n t  w i t h  t he  f ind ings  of ZWEENS ~ and  WURT- 
MAN 2 who r epo r t ed  h ighe r  phospho l ip id  and  H I O M T  
con ten t s  of the  p inea l  a n d  a gain, a l t h o u g h  an  ins ign i f i can t  
one, in  i ts  we igh t  d u r i n g  t he  d ioes t rous  phase  of t he  cycle. 

I t  is i n t e re s t ing  t h a t  t he  specific a c t i v i t y  of R N A  in  
h y p o t h a l a m u s  and  p i t u i t a r y  was low a t  d ioes t rus  a n d  
h igh  a t  oes t rus  1~, 1,, t he  oppos i te  of t h a t  in t he  p inea l  
gland.  These  converse  h y p o t h a l a m i c - h y p o p h y s i a l  a n d  
p inea l  u n d u l a t i o n s  m a y  be r e l a t ed  to t he  cycles of gonado-  
t r o p h i n s  and  gonada l  s teroids,  increased c i rcu la t ing  levels 
of wh ich  could be  s t i m u l a t i n g  p i t u i t a r y  and  i n h i b i t i n g  
p inea l  me tabo l i sm.  The  l ink  b e t w e e n  oes t rus  a n d  changes  
in p inea l  m e t a b o l i s m  m a y  be  e i the r  t h r o u g h  p r i m a r y  
h y p o p h y s i a l  inf luence  2,6, or p r i m a r y  gonada l  effect  me-  
d ia t ed  b y  t he  h y p o t h a l a m i c - h y p o p h y s i a l  axis. The  pos- 
s ib i l i ty  also exis ts  t h a t  gonada l  f unc t i on  regu la tes  
i n d e p e n d e n t l y  b o t h  p i t u i t a r y  a n d  p inea l  ac t iv i ty ,  s ince 
h y p o p h y s e c t o m y  h a d  no  inf luence  on oes t r ad io l - induced  
r educ t i on  of p inea l  a d e n y l  cyclase a c t i v i t y  15. Moreover ,  
a d m i n i s t r a t i o n  of oes t rad io l  abol i shes  t he  increased  
H I O M T  a c t i v i t y  p roduced  b y  o o p h o r e c t o m y  ~. Thus,  i t  
can  also be  supposed  t h a t  o v a r i a n  steroids,  wh ich  are 
re leased cycl ical ly  a n d  con t ro l  vag ina l  cytology,  ac t  
d i rec t ly  on  t he  p inea l  a n d  decrease  i ts m e t a b o l i c  ac t iv i ty .  
I t  appears ,  therefore ,  t h a t  b o t h  o v a r y  a n d  an t e r i o r  p i tu i t -  
a ry  could be  invo lved  in mod i fy ing  p inea l  cyclic a c t i v i t y  
d u r i n g  t he  oes t rous  cycle w i t h i n  the  f r a m e w o r k  of a com- 
p l i ca ted  feedback  sys tem.  

Zusammen/assung. Gesamte iweiss  u n d  R N S  der  Zirbel-  
drfise s te igen w~hrend  der  D ioes t ru sphase  bei  R a t t e n  an. 
D N S  b le ib t  wi ihrend  des g a n z e n  Cyclus k o n s t a n t .  

I NIR, )4. HIRSCHMANN a n d  F . G .  SULMAN 1~ 

Department o/Applied Pharmacology, 
School o/Pharmacy, Hebrew University, P.O. Box 5J7, 
Jerusalem (Israel), 28 June 1971. 

60.  H. LOWRY, N. J. ROSEBROUGH, A. L. FARR and R. J. RANDALL, 
J. biol. Chem. 193, 265 (1951). 

10 G. SCHmDT and S. J. TANNHAUSER, J. biol. Chem. 83, 161 (1945). 
11 G. CERIOTTI, J. biol. Chem. 274, 59 (1955). 
12 G. CERIOT~I, J, biol. Chem. 798, 297 (1952). 
13 E. M. CONVEY and R. P. REECE, Proc. Soc. exp. Biol. Med. 732, 878 

(1969). 
14 D. F. SALAMAN, J. Endocr. 48, 125 (1970). 
1~ B. WEISS and F. CRAYTON, Endocrinology 87, 527 (1970). 
16 Acknowledgment: The authors are indebted to Miss UTE SCHMIDT 

for her excellent technical assistance. 

Sexual Dimorphism in Contraction Properties and 
of the Frog (Rana temporaria L.) 

Sex h o r m o n e s  p l a y  a p a r a m o u n t  role in t he  r egu la t i on  
of size and  func t i on  of s econda ry  sexual  o rgans  and  sexua l  
behav iour ,  i n v o l v i n g  p r e s u m a b l y  gene t ica l ly  con t ro l led  
f o r m a t i o n  of specific r ecep to r  m echan i s m s 1  in t a r g e t  or- 
gans,  inc lud ing  cross s t r i a t ed  muscles .  The  re su l t ing  an-  
d r o g e n - d e p e n d e n c y  differs,  however ,  in  d i f fe rent  muscles  
and  v a r y i n g  degrees  of sexua l  d i m o r p h i s m  of muscles  m a y  
be  observed3.  Some are abso lu t e ly  end r ogen - dependen t ,  
e.g. t he  l eva to r  an i  muscle  of t he  ra t ,  wh ich  undergoes  
comple te  p e r i n a t a l  i n v o l u t i o n  in t he  female  r a t  3, o the r s  are 
r e l a t ive ly  a n d r o g e n - d e p e n d e n t ,  e.g. t he  t e m p o r a l  muscle  
of t he  guinea-pig,  wh ich  exis ts  in  b o t h  sexes b u t  differs in  
weight ,  f ibre  size 4 a n d  e n z y m e  p a t t e r n  5. 

A f u r t h e r  examp le  of a r e l a t ive ly  a n d r o g e n - d e p e n d e n t  
muscle  is t he  f lexor  ca rp i  rad ia l i s  of t he  frog, assoc ia ted  

Fibre Pattern of the Flexor Carpi Radialis Muscle 

w i t h  t h e  ' c lasp ing  ref lex '  of t he  ma le  d u r i n g  the  m a t i n g  
act.  The  sexua l  d i m o r p h i s m  of t h i s  muscle  has  been  k n o w n  
for a long t i m e  6, t he  'ma le '  musc le  be ing  larger  and  con-  
s i s t ing  of larger  d i a m e t e r  f ibres  t h a n  t he  ' f emale '  7. Muscle 
f ibre  size shows seasonal  va r i a t ions ,  i t  is l a rges t  a t  t he  
m a t i n g  t i m e  (March-Apr i l )  a n d  smal les t  in  Summer,  w h e n  
progress ive  decrease  of a n d r o g e n  levels can  be  assumed.  
Correspondingly ,  t he re  is a decrease  of muscle  f ibre size 
a f t e r  c a s t r a t i o n  and  an  increase  a f te r  t e s to s t e rone  admi -  
n i s t r a t i o n  7. 

I t  appea red  of in t e res t  to  s t u d y  t he  sexua l  d i m o r p h i s m  
of t h i s  muscle  also w i t h  respec t  to  i ts  c o n t r a c t i o n  proper-  
t ies  a n d  h i s tochemica l  f ibre  p a t t e r n t ,  especial ly  t h a t  of 
A T P a s e  ac t iv i ty ,  wh ich  is closely re la ted  to speed of con- 
t r a c t i o n  8. 
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a) b) 
ATPase activity of flexor carpi radialis inuscle of frog (Rana temporaria L.) determined histochemically during the time ol mating 
(March) : a) Female animal, b) Male animal. 

Mater ia l  and methods. M a t u r e  ma le  a n d  female  frog s 
(Rana temporaria L.) were used for t he  e x p e r i m e n t s .  T h e  
musc le s  were r e m o v e d  a f te r  d e c a p i t a t i o n  of t he  a n i m a l s  
and  d i ssec ted  free l eav ing  i n t a c t  t he  b o n y  a t t a c h m e n t  a t  
t h e  p r o x i m a l  end  of t he  musc le  and  t h e  t e n d o n  a t  the  dis-  
ta l  end.  L ig a tu r e s  were t ied to b o t h  ends  and  t he  musc le s  
were set  up  in a c h a m b e r  c o n t a i n i n g  o x y g e n a t e d  (95% 
O~ + 5% C O J  F r o g - R i n g e r  so lu t ion  and  P t  e lec t rodes  for 
m a s s i v e  s t i m u l a t i o n  9 a t  a t e m p e r a t u r e  of 20 ~ I some t r i c  
t w i t c h  responses  of t he  musc le s  u n d e r  o p t i m a l  tens ion ,  i.e. 
r e s t ing  t ens ion  g iv ing  m a x i m a l  t en s ion  o u t p u t  were mon i -  
to red  on an  oscil loscope a n d  record ings  of con t r ac t i on  
t i m e  ( t ime to peak),  ha l f  con t r ac t i on  t ime ,  l a t e n c y  period,  
m a x i m a l  r a t e  of t w i t c h  t ens ion  d e v e l o p m e n t  and  ha l f  re- 
l axa t i o n  t i m e  were m a d e  by  an  a u t o m a t i c  ana lyze r  of 
musc le  con t r ac t i on  p roper t i e s  10. The  m a x i m a l  r ise of t en -  
s ion d e v e l o p m e n t  is expressed  as a t i m e  cons t an t ,  w h i c h  
is i n d e p e n d e n t  of a m p l i t u d e  of con t r ac t i on  a n d  conce rns  
speed  of t ens ion  d e v e l o p m e n t  in msec  in the  midd le  
(25 % - 7  5 % ) p a r t  of t he  a scend ing  c o n t r a c t i o n  cu rve  where  
t he  slope m a y  be cons idered  l inear.  For  h i s t o c h e m i c a l  ana -  
lysis,  t h e  musc le s  were r emoved ,  qu ick ly  f rozen in CO~ a n d  
t r a n s v e r s e  sec t ions  were cu t  in a c r y o s t a t  a t  a t e m p e r a -  
tu re  o f  - 2 0 ~  an d  s t a ined  for A T P a s e  a c t i v i t y  n .  

Results  and discussion. The  t a b l e  shows  t h e  changes  in 
con t r ac t i o n  p roper t i e s  of t h e  f lexor  carp i  rad ia l i s  musc le  of 
maIe  a n d  femaIe  frogs d u r i n g  t h e  per iod of one year .  I t  
can  be seen t h a t  d u r i n g  t he  m a t i n g  season  the re  are con-  
s iderable  d i f ferences  in all p a r a m e t e r s  of c o n t r a c t i o n  pro-  
per t ies  b e tween  'm a l e '  a n d  ' f ema le '  musc le ,  the  'ma l e '  
mus c l e  be ing  cons ide rab ly  s lower t h a n  t h e  ' f ema le '  one. 
The  dif ference ap p ea r s  to be m o s t  p r o n o u n c e d  in ha l f  re- 

l a xa t i on  t ime.  In  t he  f lexor  carpi  radia l is  musc l e  of t he  
ma le  frog t he  c o n t r a t i o n  t ime ,  r a t e  of t ens ion  develop-  
m e n t ,  t he  l a t e nc y  period, ha l f  r e l axa t ion  t ime  sho r t e ns  in 
t he  m o n t h s  fol lowing t he  m a t i n g  per iod b u t  aga in  shows a 
g r a dua l  decrease  of c o n t r a c t i o n  t i m e  a nd  p ro longa t ion  of 
ha l f  r e l axa t ion  t i m e  be tween  Ju ly  a n d  N o v e m b e r ,  a ppa -  
r e n t l y  in connec t ion  w i th  t he  g r a d u a l  rise of andorgen  le- 
vels  du r ing  th i s  per iod ~. The  f lexor carpi  radia l is  musc le  
of t he  female  frog is cons ide rab ly  fas te r  and  shows  a sma l l  
sho r t e in ing  of c on t r a c t i on  t i m e  d u r i n g  the  s u m m e r .  The  
F igure  shows  a cross  sec t ion of t he  f lexor  carp i  radia l is  
musc le  r e m o v e d  f rom female  (a) a nd  ma le  b) du r ing  t h e  
m a t i n g  period,  s t a i ne d  for A T P a s e  ac t iv i ty .  In  the  'fe- 
ma l e '  nmscle ,  all f ibres,  large a nd  smal l  ones, h a v e  a rela- 
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Seasonal variation in contration characteristics of flexor carpi radiMis muscle of frog (Rana temporaria L.) at temperature 20 ~ 
Male animals: contraction characteristics (in reset) 

Month n CT HCT TCC LT H RT 

March 18 44.2 :Jz 1.26 21.0 • 0.48 16.1 -t- 0.69 6.7 q- 0.10 
May 7 44.9 ~ 1.49 19.6 =L 0.48 13.9 -- 0.42 6.4 4- 0.36 
August 8 37.0 -F 1.60 17.3 q- 0.44 12.6 i 0.66 6.1 i 0.10 
November 10 48.0 ~ 1.99 21.8 ~ 0.67 ' 18.9 q- 1.00 6.6 • 0.22 
PMA <0.005 <0.005 
PA~ < 0.001 < 0.001 

58.3 -- 2.49 
50.0 + 4.62 
40.8 ~ 3.66 
64.0 ! 0.26 
<0.001 
<0.01 
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Female animals: contraction characteristics (in msec) 
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Month n CT HCT TCC LT H RT 

March 10 32.8 :[- 0.71 16.1 ~: 0.53 11.4 :t: 0.32 6.0 :t: 0.32 30.2 ~: 1.84 
May 9 32.7 ~_ 1.64 15.0 ~ 0,71 10.3 • 0.66 6.1 :[: 0.75 32.8 :j_ 3.58 
August 8 28.7 ~ 1.46 15.7 ~: 0.59 8.5 • 0.54 6.1 :t: 0.30 21.1 :[: 2.58 
November 7 34.9 :J: 1.05 17.9 :J: 0.60 11.7 ~: 0.45 5.2 ~- 0.22 31.7 ~: 4.20 
PMA <0.02 <0.001 <0.01 
Pa~ <0.005 <0.001 <0.05 

CT, contraction time; HCT, half contraction time; TCC, maximal rise of tension development; LT, latency period; HRT, half relaxation time. 
PMA, probability values : March-August ; PAN, probability values : August-November. 

t ive ly  high ATPase  act iv i ty ,  i.e. are t y p e  II  muscle fib- 
res li, whereas  in the  'male '  muscle,  bo th  fibres wi th  high 
ATPase  ac t iv i ty  and very  large f ibres w i th  very  low ATP-  
ase ac t iv i ty  (i.e. t y p e  I fibres), can be found.  

Thus  the  sexual  d imorph i sm of the  f lexor carpi radialis  
muscle of the  frog concerns  no t  only  muscle weigh t  and 
fibre size 7 b u t  also con t rac t ion  proper t ies  and the  re la ted  
h is tochemica l  f ibre p a t t e r n  according to  ATPase  act iv i ty .  
'Male '  muscles are re la t ively  slow and have  a grea ter  pro- 
por t ion  of t y p e  I fibres, i.e. large muscle  fibres w i th  low 
ATPase  ac t iv i ty .  This re la t ive  ' s lowness '  of 'male '  muscles 
is a p p a r e n t l y  due to  the  re la t ive and rogen -dependency  of 
the  'male '  muscle,  resul t ing in seasonal  var ia t ion  of con- 
t r ac t ion  proper t ies  re la ted  to seasonal  changes  of andro-  
gen levels. Androgens  affect  speed of the  fast  levator  ani 
muscle,  h ighly  sensi t ive to  the  male sex ho rmone  in v i t ro  13 
and in vivo 14. A pro longat ion  of concen t ra t ion  t ime  in th is  
muscle  can be observed af ter  cas t ra t ion  ~. On the  o ther  
h a n d  'male '  and ' female '  t empora l  muscles, serving pri- 
mar i ly  mas t i ca to ry  funct ion,  are b o t h  fast  muscles,  the  
sexual  d i m o r p h i s m  being, however ,  marked  in the  enzyme 
pa t t e rn ,  i.e. especially in t he  rat io of glycolyt ic  to oxida- 
t ive  enzymes  14. Thus  3 d i f ferent  a n d r o g e n - d e p e n d e n t  
muscles  show differences in speed of con t rac t ion  and  in 
the i r  react ion ro changes  of andorgen  level. In  con t ras t  
to  the fast  l eva tor  ani of the  ra t  and the  fast  t empo ra l  
muscle  of the  guinea-pig, the f lexor carpi  radialis  of the  
frog is a slow muscle wi th  a more  tonic func t ion  opera t ing  
in the  'c lasping reflex '  of t he  male. E n l a r g e m e n t  of various 
muscles of the  forel imb, associa ted wi th  th is  reflex of the  
male dur ing  the  ma t ing  act  clearly shows seasonal  varia-  
t ions7 and  can appa ren t l y  be in te rp re ted  as results of an- 
drogen dependence  15. In  th is  respect  the  prolongat ion of 
con t rac t ion  and especially re laxat ion  t ime  in the  flexor 
carpi  radialis  d u r i n g  the ma t ing  season, and the  following 
t e m p o r a r y  shor ten ing  of these  parameters ,  m a y  be explain-  
ed by changes  in level of androgen,  seasonal ly  increasing 
or decreas ing the  tonic  func t ion  of the  muscle.  However ,  
env i ronmen ta l  changes  m a y  also affect  re la ted changes  in 

con t rac t ion  propert ies .  Rise of env i ronmen ta l  t empera -  
tu re  in the  s u mmer  m o n t h s  m a y  par t i c ipa te  in t he  shor ten-  
ing of con t rac t ion  t ime,  as it  affects  b o t h  'male '  and  'fe- 
male '  muscle.  There  is also an increase of N a - K  ac t iva ted  
ac t iv i ty  of ATPase  18, increase of Ca 2+, Na+ and decrease of 
K+ 17 and  resp i ra to ry  quo t i en t  16 and  decrease of contrac-  
ture  response  to AChlS dur ing  the  s u m m e r  months .  

The mechan i sms  by  which  genetic and env i ronmenta l  
factors  de te rmine  the  sexual  d imorphism,  and  the  seasonal  
var ia t ions  in the  f lexor  carpi  radialis  muscle of the  frog, 
have  still  to  be elucidated.  

Zusammenfassung. Es wird ein Sexua ld imorph ismus  
be im Daumenbeugemuske l  (m. flexor carpi  radialis) des 
Frosches  (Rana temporaria L.) mi t  Bezug auf das Kon-  
t r ak t ionsverha l t en ,  wie auch  in h i s tochemischer  Richtung,  
festgestel l t .  Kon t r ak t ions -  und Relaxa t ionsze i t  s ind bei 
m~innlichen Muskeln ve r l angsamt  mi t  en t sp rechender  
ATPase-Aktivit~it .  Saisonbedingte ,  geschlechts typische  
Tes tos t e ronkonzen t r a t ionen  s tehen  d a m i t  im Zusammen-  
hang.  

j .  MELICHNA, E. GUTMANN, ANNA HERBRYCHOV2{ and  
J1NDRA STICHOV2~ 

Czechoslovak Academy o~ Sciences, 
[nstitute o/Physiology, Praha d-Krc (Czechoslovakia), 
11 June 1971. 

12 VV'. K. ENGEL. Neurology 12, 778 ,1962). 
t~ M. BUREgOVA and E. GUTMANN, Endocrinology 50. 643 1971). 
14 A. BASS, E. GUTMANN V. HANZLfKOVA and I. SYROVY, Physiologia 

bohemslov. 18. 177 ~19691. 
is M. NUSSBAUM, Ergebn Anat. EntwGesch. 15. 39 (1905~. 
16 W. G. NAYLER. Life Sci. 7, 295 (19681. 
17 ~{. MUKHERJEA, Ind. J. exp. Biol. 7. 231 (19693. 
18 K. WACHHOLDER and F. NOTHMANN, Pflfigers Arch. ges. Physiol. 

229, 120 (1932). 

W i r k u n g  v o n  N I H - L H  auf  das O v a r  unre i fer  Rat ten  unter  P r o g e s t e r o n - ,  N o r g e s t r e l -  und L y n e s t r e n o l -  
E inf luss  

Das Lu te in i s i e rungshormon  L H  s t imul ie r t  im Ovar  das 
In t e r s t i t i um,  ist ffir die Fol l ikelreifung und  zur Ovulat ion 
n6t ig  und  bewirk t  am reifen Foll ikel  eine Stoffwechsel-  
ums te l lung  zur P roges t e ronsyn these l .  Ob das Luteinis ie-  
r ungsho rmon  unbed ing t  zur Oes t rogensyn these  im Ovar  
erforderl ich ist, wird in Frage  gestell t .  I m  Tie rexper iment  

ist  gezeigt  worden,  dass  ein wei tgehend  LH-fre ies  F S H -  
Pr~Lparat auch 0 s t r o g e n s y n t h e s e  induzieren kann  2. Zahl- 
reiche klinische und t i e rexper imente l l e  Arbei ten  befassen 
sich mi t  der  Funk t ion  des Ovar iums unter  der  Wi rkung  
von  verschiedenen  S te ro idhormonen .  Die oft  widersprt ich-  
l ichen Ergebnisse  lassen sich mi t  dem inhomogenen  


