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H C G  a n d  20, 100 or 200 ~tg of C.c., respec t ive ly ,  in  2 m l  
n o r m a l  sal ine.  

T h e  m o d e  of i n j ec t i on  fol lowed t h e  s cheme  g i v e n  above .  
T h e  a n i m a l s  were  sacr i f iced o n  t h e  f o u r t h  d a y  fol lowing 
t h e  f i r s t  in jec t ion ,  a n d  t h e  w e t  w e i g h t  of t h e  u t e r i  was  
r ecorded  to  t h e  n e a r e s t  0.1 mg. 

Result and discussion. T h e  resu l t s  are  s u m m a r i z e d  in 
Tab le s  I a n d  I I .  The re  was  a s ign i f i can t  d i f ference 
(p < 0.001) in  p l a s m a  F S H - a c t i v i t y  b e t w e e n  ovar i ec to -  

Table I. Effect of clonfiphene citrate upon FSH-release in the 
ovariectomized, oestrogen-progesterone blocked rat  

Treatment Dose of Mouse uterine P v. 
(ovariectomized clomiphene weight (rag) control 
rats) citrate ([zg) 

None 0 46.4 4- 1.3 < 0.001 
50 [zg oestradiol + 0 29.3 ! 1.3 control 
25 mg progesterone 
50 [zg oestradiol + 300 49.3 q- 2.9 < 0.001 
25 mg progesterone 
50 pig oestradiol + 600 47.0 4- 2.7 < 0.001 
25 mg progesterone 

Determination of plasma-FSH according to IGARASHI and McCAI~N% 

Table II. Effect of clomiphene citrate and HCG upon uterine weight 
of infantile mice 

Treatment No. of Uterine weight Pv.  
mice (mg) control 

None 21 5.8 ~ 0.2 - 
2 ml normal saline 10 6.1 4- 0.5 - 
0.25 IU HCG 11 19.1 4- 1.2 control 
0.25 IU HCG + 20[xg clomiphene 7 20.9:1:0.6 > 0.05 
0.25 IU HCG + I00 ~tg clomiphene 7 20.2 :[: 0.3 ~> 0.05 
0.25 IU HCG + 200 ~tg clomiphene 7 19.8 4- 0.5 :> 0.05 

mized,  oe s t rogen -p roges t e rone  b locked  a n i m a l s  a n d  those  
w h o  h a d  b e e n  o v a r i e c t o m i z e d  b u t  n o t  b e e n  b locked.  T h e  
i n j e c t i o n  of C.c. a t  t h e  dose  levels  of  300 a n d  600 lzg p e r  
a n i m a l  caused  a s ign i f i can t  r ise  of p l a s m a  F S H - a c t i v i t y  
as  c o m p a r e d  to  ova r i ec tomized ,  oe s t rogen -p roges t e rone  
b locked  con t ro l s  (p < 0.001). T h e  d i f ference  b e t w e e n  t he  
2 dose  levels,  however ,  was  s t a t i s t i c a l l y  n o t  s ign i f i can t  
(p > 0.05). T h e  p l a s m a  F S H - a c t i v i t y  of C.c. t r e a t e d  
a n i m a l s  was  in t h e  s a m e  o rde r  of m a g n i t u d e  as t h e  one  
o b s e r v e d  in ova r i ec tomized ,  n o n - b l o c k e d  an imals .  Th i s  
seems to  i nd i ca t e  t h a t  a m a x i m a l  re lease  of F S t t  was  
ach ieved  a t  these  dose levels.  

A d i r ec t  u t e r o t r o p i c  effect  of C.c. st i l l  p r e s e n t  in  t h e  
p l a s m a  a t  t h e  t i m e  of sacrif ice could  be  exc luded .  As 
s h o w n  in  T a b l e  II, t h e r e  was  a s ign i f i can t  r ise of u t e r i n e  
w e i g h t  in  i m m a t u r e  mice  a f t e r  i n j ec t i on  of  a t o t a l  dose  of 
0.25 I U  H C G  as c o m p a r e d  to  cont ro l s .  No f u r t h e r  inc rease  
of u t e r i ne  w e i g h t  was  seen  w h e n  20, 100 or  200 [zg of 
C .c . / an imal  were i n j ec t ed  t o g e t h e r  w i t h  HCG.  

I t  is concluded,  there fore ,  t h a t  t h e  inc reased  p l a s m a  
F S H - a c t i v i t y  obse rved  in ova r i ec tomized ,  oes t rogen-  
p r o g e s t e r o n e  b locked  r a t s  a f t e r  i .v. i n j e c t i o n  of C.c. was  
due  to  a n  effect  of t h i s  c o m p o u n d  on t he  re leas ing  
m e c h a n i s m  for F S H .  T h e  re su l t s  p r e s e n t e d  here  are  in  
a g r e e m e n t  w i t h  t h e  f ind ings  of IGARASm e t  al. I t  a p p e a r s  
l ike ly  t h a t  C.c. s t i m u l a t e s  t h e  re lease  of F S H - R F  in  t h e  
r a t ,  w h i c h  leads  to  inc reased  p r o d u c t i o n  a n d  sec re t ion  of 
p i t u i t a r y  F S H .  

Zusammen/assung. Der  E f f e k t  v o n  C lomi fend ihydro -  
g e n z i t r a t  au f  den  F S H - R e l e a s e  der  R a t t e  w u r d e  u n t e r -  
such t .  Die  i.v. I n j e k t i o n  v o n  300 bzw.  600 ~g Clomifen-  
d i h y d r o g e n z i t r a t / T i e r  f f ihr te  bei o o p h o r e k t o m i e r t e n ,  weib-  
l ichen  R a t t e n ,  die m i t  0 s t r a d i o l  u n d  P r o g e s t e r o n  b lok-  
k i e r t  w o r d e n  waren ,  zu e iner  s i g n i f i k a n t e n  E r h 6 h u n g  de r  
F S H - A k t i v i t ~ t  im  P l a sma .  L i n e  ]3eeintr~icht igung des  
F S H - N a c h w e i s e s  d u r c h  n o c h  i m  P l a s m a  be f ind l i ches  
C l o m i f e n d i h y d r o g e n c i t r a t  k o n n t e  ausgesch lossen  werden .  

H.  ]~AIER a n d  H. -D.  TAUBERT 

A bteilung [i2r Gyniikologische Endokrinologie der 
Universitiits-Frauenhlinih, 6 Franh/urt a. M.  Si~d 
(Germany), 22 May  1968. 

L i v e r  R e g e n e r a t i o n  A f t e r  P a r t i a l  H e p a t e c t o m y  i n  R a t s  E x p o s e d  B e f o r e  t h e  O p e r a t i o n  t o  t h e  S t r e s s  

S t i m u l u s  

Some m e t a b o l i c  changes ,  for  e x a m p l e  t he  changes  of 
p r o t e o s y n t h e s i s  1 a n d  t h e  changes  of A T P  m e t a b o l i s m  ~ 
deve lop ing  in t h e  l iver  in  t he  f i r s t  12 h a f t e r  6 5 - 7 0 %  
h e p a t e c t o m y ,  can  be  f o u n d  even  in t h e  i n t a c t  l iver  a f t e r  
t h e  a d m i n i s t r a t i o n  of d i f f e ren t  s t ress  s t i m u l i  1-4, The  
cond i t i ons  u n d e r  w h i c h  t h e  d e v e l o p m e n t  of these  changes  
in t h e  l iver  t i s sue  is s t i m u l a t e d  p r o b a b l y  differ  a f t e r  
p a r t i a l  h e p a t e c t o m y  (PH)  f rom those  a f t e r  s imple  s t ress  
s t imulus .  O n l y  t h e  d e v e l o p m e n t  of t h e s e  changes  a f t e r  
t h e  a p p l i c a t i o n  of s t ress  s t i m u l u s  c a n  be  p r e v e n t e d  b y  
a d r e n a l e e t o m y L  Af te r  P H  t h e  onse t  of  t h e  changes  of 
p r o t e o s y n t h e s i s  a n d  of t h e  c h a n g e s  of A T P  m e t a b o l i s m  
precedes  t h e  d e v e l o p m e n t  of t h e  increased  D N A  syn-  
thes i s  .0,5. To u n d e r s t a n d  b e t t e r  t h e  r e l a t i ons h i p  b e t w e e n  
these  changes ,  we dec ided  to  f ind  o u t  w h e t h e r  t he  changes  
of D N A  s y n t h e s i s  are  in f luenced  if P H  is car r ied  o u t  in  
t i m e  w h e n  t h e  s t ress  r eac t i on  is ful ly  deve loped .  

F o r  o u r  e x p e r i m e n t s ,  75 female  ra ts ,  aged  3 -4  m o n t h s ,  
were used.  A t  P H  l iver  we igh t  was  r educed  b y  6 5 - 7 0 %  e. 
As t h e  s t ress  s t imu lus  8 h before  P H  t h e  i.p. i n j ec t i on  of 
t he  w a t e r  su spens ion  of hyf lo-super-ce l l  (5 rag/0.5 ml  of 
sa l ine /100 g of b o d y  weight) ,  of c o m p o u n d  s imi la r  to  
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cel i te  used  to  t h e  s ame  pu rposes  b y  o t h e r  a u t h o r s  z,~, was  
a d m i n i s t e r e d .  T h e  o t h e r  r a t s  rece ived  a t  t h e  s ame  i n t e r v a l  
before  P H  t h e  i n j e c t i o n  of A C T H  (cor t i co t roph in ,  S P O F A ,  
Czechos lovakia)  (8 U/100  g of b o d y  w e i g h t  i .m.) or  
h y d r o c o r t i s o n e  ( n a t r i u m  21-succinicum,  S P O F A ,  Czecho-  
s lovakia)  (5 rag/100 g of b o d y  w e i g h t  i .m.) .  I n  I g roup  
l a p a r o t o m y  was  ca r r i ed  out .  T he  c o n t e n t  of  l iver  t r i -  
g lycer ides  was e s t i m a t e d  acco rd ing  to  VAN HANDEL a n d  
ZILVERSMIT~I ~, t he  c o n t e n t  of D N A  b y  t h e  m e t h o d  of 
DISCHE s. F o r  t h e  e s t i m a t i o n  of D N A  syn thes i s  t r i t i a t e d  
t h y m i d i n e  (5 ~c/0.5 ml  of sa l ine  pe r  100 g of b o d y  weight ,  
(sp. act. ,  25 c / m 3 l )  was i n j ec t ed  i n t o  t h e  f emora l  ve in  of 
each  ra t .  1 h l a t e r  t he  r a t s  were  ki l led b y  d e c a p i t a t i o n .  T h e  
nucle i  of t h e  l iver  cells were i so la ted  9, t h e n  w a s h e d  on  
f i l te rs  w i t h  t r i ch lo race t i c  acid (5%),  alcohol,  e t h e r  a n d  
f ina l ly  d issolved b y  h y a m i n  before  t he  sc in t i l l a t ion  f luid 
was  added .  T h e  r a d i o a c t i v i t y  of samples  was  m e a s u r e d  in 

D~h-sp~citic activil 
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Sp. act. of hepatic DNA before and after 65-70% hepatectomy in 
control rats (~___j) and in rats in which 8 h before the operation the 
stress stimulus (5 mg of hyfio-super-cell]100 g of body weight) ([:7~), 
ACTH (8 U]100 g of body weight) (//~]), hydrocortisone (5 mg]100 g 
body weight) (~ ) ,  or laparotomy (t~) were applicated. Means and 
the confidence limits for p = 0.05 are given. 

Liver weight and content of liver triglycerides after PH in rats 
exposed 8 h before the operation to the stress stimulus (5 mg of 
hyflo-super-cell]l ml of saline per 100 g body weight i.p.) or to the 
administration of ACTH (8 U/100 g body weight i,m.) 

After PH Groups Liver weight Glycerol of 
(h) g/100 g triglyccrides 

body weight mg/g of liver 

0 

20 

40 

Normal (a) 3.01 4- 0,28 1.06 ± 0.33 

Control 0.97 ~ 0.20 - 
rats (b) 

Control 1.83 ± 0.08 8.01 ± 1.15 
rats (c) 

Stress 2.16 -}- 0.19 11.93 ± 1.49 
stimulus (d) 

ACTH (e) 2.00 ! 0.21 10.21 4- 1.49 

Control 2.08 :~ 0.23 7.59 ziz 3,39 
rats (f) 

Stress 2.73 ~z 0.37 7.21 4- 1,41 
stimulus (g) 

Means and 
significance 
gl. c:d, p < 

the confidence limits for p = 0.05 and the statistical 
between the groups are given. L.w. c:d, p <: 0.01, 
0.001, 1.w. f:g, p < 0.01, gL c:e, p < 0.05. 

l iqu id  sc in t i l l a t ion  c o u n t c r  M a r k  I (Nuclear ,  Chicago).  
T h e  sp. act . ,  cpm/1  m g  of D N A  was  t h e n  ca lcu la ted .  
T h e  r e su l t s  were e v a l u a t e d  s t a t i s t i ca l ly  us ing  S t u d e n t ' s  
t - tes t .  

I n  r a t s  in  w h i c h  8 h before  P H  t h e  s t ress  s t i m u l u s  was  
appl ied ,  t h e  D N A  s y n t h e s i s  in  t h e  l iver  t i s sue  16 (p < 0.01) 
a n d  20 h a f t e r  t h e  o p e r a t i o n  (p < 0.001) was s ign i f i can t ly  
h ighe r  t h a n  in  t h e  con t ro l  r a t s  (Figure) .  I n  r a t s  w h i c h  
rece ived  8 h before  P H  the  i n j e c t i o n  of ACI 'H ,  t he  D N A  
s y n t h e s i s  16 (t = 2.12; p > 0.05) a n d  20 h a f t e r  t he  
o p e r a t i o n  (p < 0.001) was more  m a r k e d  t h a n  in t he  
con t ro l  ra ts .  I n j e c t i o n s  of h y d r o c o r t i s o n e  a n d  l a p a r o t o m y  
itself  were n o t  ef fec t ive  in t h i s  sense. I n  r a t s  in  w h i c h  t he  
s t ress  r eac t i on  was p rovoked ,  t h e  we igh t  of t he  l iver  a n d  
t h e  a c c u m u l a t i o n  of l iver  t r ig lycer ides  a f t e r  PFI were 
more  m a r k e d  t h a n  in t h e  con t ro l  r a t s  (Table),  The  injec-  
t i o n  of A C T H  before  P H  h a d  t h e  s ame  effect.  

These  e x p e r i m e n t s  h a v e  s h o w n  t h a t ,  d u r i n g  t h e  s t ress  
reac t ion ,  t h e  c o n d i t i o n s  acce le ra t ing  a n d  in t ens i fy ing  t h e  
r e g e n e r a t i o n  of l iver  t i s sue  a f t e r  P H  h a d  b e e n  c rea ted .  A 
s imi l a r  effect  was  o b s e r v e d  if  t h e  e n d o g e n o u s  sec re t ion  of 
g lucocor t ico ids  was  s t i m u l a t e d  b y  A C T H  a d m i n i s t r a t i o n .  
The  possible  role of  g lucocor t ico ids  in  t he  p r e o p e r a t i o n a l  
d e v e l o p n l e n t  of c o n d i t i o n s  f a v o u r i n g  t h e  s t i m u l a t i o n  of 
l iver  r dgene ra t i on  a f t e r  P H  could  be  c o n n e c t e d  w i t h  t h e i r  
s t i m u l a t o r y  ef fec t  on  t h e  s y n t h e s i s  of R N A  1°, p ro teo -  
s y n t h e s i s  n a n d  on  t h e  i n d u c t i o n  of e n z y m e s  syn thes i s  in  
t he  l iver  t i s sue  12. E v e n  t he  h i g h e r  a c c u m u l a t i o n  of t r i -  
g lycer ides  in  t he  l iver  f o u n d  in these  e x p e r i m e n t s  a f t e r  
P H  can  be  l inked  to  t h e  pe rmis s ive  effect  of g lucocor t i -  
colds on  l i pomob i l i z a t i on  z3, or  to  t h e i r  d i r ec t  effect  on  t h e  
m e t a b o l i s m  of f a t t y  acids  in  t he  l iver  t i ssue  ~4. I t  is 
i n t e r e s t i ng  to  no t e  t h a t  t h e  inc reased  l ip id  a c c u m u l a t i o n  
in  t h e  t i s sue  d id  n o t  in te r fe re  w i t h  t h e  more  i n t e n s i v e  
l iver  r e g e n e r a t i o n  a f t e r  p a r t i a l  h e p a t e c t o m y .  W e  suppose  
t h a t  t he  r e su l t s  of our  e x p e r i m e n t s  shou ld  b e  t a k e n  i n to  
a c c o u n t  on  c o n s i d e r a t i o n  of t he  role  of s t ress  r e a c t i o n  
deve lop ing  r egu la r ly  a f t e r  P H  as t he  consequence  of  t h e  
o p e r a t i o n a l  i n t e r v e n t i o n .  

Zusammen/assung. Es  wi rd  nachgewiesen ,  dass  bei  
R a t t e n ,  die 8 h v o r  pa r t i e l l c r  H e p a t e k t o m i e  e iner  Stress-  
S t i m u l a t i o n  ausgese t z t  wurden ,  die I n t e n s i t A t  de r  D N S -  
S y n t h e s e  p o s t o p e r a t i v  im Verg le ich  m i t  den  Kon t ro l l -  
t i e r en  grdsser  war .  E b e n s o  w a r e n  Ve rAnde rungen  des 
Lebe rgewich t e s  u n d  des  T r ig lyze r id inha l t e s  in  de r  L e b e r  
n a c h  de r  pa r t i e l l en  H e p a t e k t o m i e  diescr  R a t t e n  s tXrker  
ausgepr / ig t .  Ve rg l e i chba re  R e s u l t a t e  w u r d e n  a u c h  bei  
l ~ a t t e n  ge funden ,  die in  de r  g le ichen Zei t  vo r  der  pa r t i e l l eu  
H e p a t e k t o f n i e  e ine A C T H - I n j e k t i o n  e rh ie l t en .  
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