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and the  number  of spermatozoa  diminished. The tissue 
consisted a lmost  ent i re ly  of spermatogonia .  In  4 males 
in t ramuscular ly  pre t rea ted  wi th  Methall ibure,  the  i.m. 
inject ion of 0.06 mg/g body wt. 17-e-methyl- tes tos terone 
s t imula ted  the  in tens i ty  of aggressive behaviour  signif- 
icant ly  to 55% above the  value  before this injection,  and 
the  f requency of opercular  spreads ( +  40%, difference 
significant) wi th in  2-3 days p.i. In  another  4 males 
pre t rea ted  wi th  Methall ibure,  the  i.m. inject ion of 
mammal i an  luteinizing hormone  (NIH;  0.05 mg/g  body 
wt.) increased the  f requency of sexual  ( + 2 2 2 % )  and 
aggressive ( + 2 8 3 % )  motor  pa t te rns  as well  as the  
f requency of opercular  spreads (all at  least  p < 0.05). The  
i.m. inject ion of reserpine (0.0005 mg/g body wt.), which 
depletes the  in t raneurona l  storage granules of catechol-  
amines (especially norepinephrine),  s t imula ted  the  aggress- 
iv i ty  of 10 males s ignif icant ly wi th in  6 h. p.i. for a period 
of several days, whereas leading, a motor  pa t t e rn  which 
is per formed by sexual ly  h ighly  exci ted animals~ signif- 
icant ly  diminished.  E v e n  a 2-, a 4- and an 8-fold dose of 
reserpine resulted in e levated aggressivi ty  a l ready 1 h p.i. 
and did not  produce sedation. Chlorpromazine (0.125 mg/1 
dissolved in the aquar ium wa te r ) ,  which inhibi ts  the  
act ion of released n0repinephrine,  depressed the  aggressiv- 
i ty  of 5 males significantly,  as well  as the nest bui lding 

behaviour  and the  opercular  spreads (p < 0.05). The 
sexual  t endency  remained  high. The last  ment ioned  
observat ions  suppor t  the  hypothesis  t ha t  the  actual  
control  of the  aggressive and the  nest-bui lding tendencies 
may  be media ted  by  norepinephrine.  I t  is suggested tha t  
there  is a long t e rm (LH, testosterone) and an addi t ional  
short  t e rm (catecholamines) control  of reproduct ive  
behaviour  in L. gibbosus. 

Zusammenfassung. Ein synthet isches Ant igonadot rop in  
(Metha l l ibur ,  I.C.I) h e m m t  das Sexual-  und Nestbau-  
ve rha l ten  yon Sonnenbarsch-M~tnnchen (Lepomis gibbo- 
sus). Testosteron hingegen steigert  die AggressivitXt, und 
S~iuger-LH zudem noch die Sexual tendenz.  Reserpin 
erh6ht  die K a m p f s t i m m u n g ;  Chlorpromazin h e m m t  
dagegen die Kampf-  und Nes tbaus t immung,  nicht  aber 
die Sexual tendenz.  
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Effect  of P h e n o b a r b i t a l  on  H e p a t o c y t e  P r o l i f e r a t i o n  

Adminis t ra t ion  of phenobarb i ta l  to exper imenta l  ani- 
mals produces en la rgement  of the  l iver  1. Hepa tomega ly  
in mice following phenobarb i ta l  and other  drugs has been 
ascribed to hepa tocy te  hyper t rophy~-~ or chiefly hyper-  
plasia 5-s. PAULINI et a l )  ,1~ showed t h a t  phenobarb i ta l  
in young rats produced bo th  hepa tocy te  hype r t rophy  and 
hyperplasia.  The present  s tudy  examines  the  effect of 
phenobarb i ta l  on hepa tocy te  prol i ferat ion in par t ia l ly  he- 
pa tec tomized  rats, measur ing thymid ine  incorporat ion 
and the  mi to t ic  index. 

Method. 36 male  10-week-old O F A  (Lyon) rats, weight  
260 to 377 g, were used. They  were caged singly, al lowed 
free access to food (Altromin | and water ,  and r andomly  
al located to 4 t r e a t m e n t  groups : Group 1 : Controls, 2 ra ts /  
t ime  interval ,  no t rea tment .  Group 2 : Phenobarb i ta l  alone, 
2 ra t s / t ime  in terva l ;  phenobarb i ta l  80 mg/kg  i.m. dai ly  for 
2 days prior to t ime  zero (time of hepatec tomy) ,  40 rag/ 
kg i.m. at  t ime  zero. Group 3: H e p a t e c t o m y  alone, 4 ra ts /  
t ime  in terva l ;  2/3 hepa t ec tomy  (HIGGINsll) under  e ther  
narcosis a t  t ime  zero. Group 4 : H e p a t e c t o m y  plus pheno- 
barbi tal ,  4 ra t s / t ime  in terva l  ; phenobarb i ta l  80 mg/kg  i.m. 
dai ly for 2 days prior  to t ime  zero, 40 mg/kg  i.m. at  t ime  
zero. 

Sacrifice of rats  was done at  16, 24 and 39 h after  t ime  
zero. The  t ime  of hepa t ec tomy  was arranged so t h a t  all- 
rats  were sacrificed be tween 09.00 and 10.00 h. 3H-thymi-  

in  R a t s  F o l l o w i n g  P a r t i a l  H e p a t e c t o m y  

dine, 3 mC/kg, was given i.p. 60 rain before sacrifice. L iver  
tissue following sacrifice was prepared his tological ly  for 
mi to t ic  counts.  Paraff in  sections were coated wi th  I lford- 
G-5 emulsion, exposed for 14 days, and then  s ta ined wi th  
hema toxy l in  and eosin. Thymidine- labe l led  hepa tocy te  
nuclei  and hepa tocy te  mitoses (metaphase,  anaphase  and 
telophase) were counted in 200 consecut ive  microscopic 
fields for each rat.  I n  every  10th field (i.e. 20 fields per rat) 
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Table I. 3H-thymidine index of rat hepatocyte nuclei after partial hepatectomy and/or phenobarbital pre-treatment 

Time after 3H-thymidine index ~ S.D. (%) 
hepateetomy (h) 

Controls Phenobarbital Partial hepatectomy Phenobarbital + 
(no t r e a t m e n t )  (n = 2) (~4 = 2) alone (r~ - -  4) pa r t i a l  h e p a t e c t o m y  (n = 4) 

16 0.042 :J_ 0.059 2.059 ~- 2.718 0.268 3 : 0 . 3 4 4  12.365 ~ ~ 7.572 
24 0.254 -L 0.308 1.631 :t= 2.032 19.615 q- 9.274 30.291 -t- 15.466 
39 0.144 ~ 0.108 0.293 ~- 0.175 16.884 • 8.466 22.980 i 8.282 

p < 0:01 (vs. hepatectomy alone). Student t-test. 
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Table II. Mitotic index of rat hepatocytes after partial hepatectomy and/or phenobarbital pre-treatment 
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Time after Mitotic index :]_ S.D. (%) 
hepatectomy (h) 

Controls Phenobarbital Partial hepatectomy Phenobarbital + 
(no treatment) (n = 2) (n = 2) alone (n = 4) partial hepatectomy (n = 4) 

16 0.017 ~ 0.024 0.032 -4- 0.018 0.051 =c 0.044 0.118 • 0.083 
24 0 0.018 • 0.025 0.014 • 0.017 1.081~ • 0.497 
39 0 0 4.702 • 1.127 1.749 ~ • 0.349 

P < 0.01 (vs. hepatectomy alone). Student t-test. 

t he  t o t a l  n u m b e r  of h e p a t o c y t e  nucle i  was  coun ted .  Per-  
cen tage  values,  g iv ing  the  a H - t h y m i d i n e  i ndex  a n d  t he  
mi to t i c  index,  were ca lcu la ted .  

The  d a t a  were sub jec t ed  to s t a t i s t i ca l  ana lys i s  fol lowing 
t r a n s f o r m a t i o n  ( S t u d e n t ' s  t - tes t  a n d  ana lys i s  of va r iance) .  

Results. The  cont ro l s  showed  t he  expec t ed  m i n i m a l  
t h y m i d i n e  labe l l ing  in t he  h e p a t o c y t e  nuclei  (Table  I). 
P h e n o b a r b i t a l  a lone p roduced  no  s ign i f i can t  increase  in 
label l ing.  H e p a t e c t o m y  a lone  p roduced  no  obv ious  in-  
crease a f t e r  16 h. Af te r  24 h t he re  was a m a r k e d  increase  
in t h y m i d i n e  incorpora t ion ,  w h i c h  was m a i n t a i n e d  a t  
39 h. H e p a t e c t o m y  t o g e t h e r  w i t h  p h e n o b a r b i t a l  p roduced  
a g rea te r  increase  in  t h y m i d i n e  incorpora t ion .  A t  16 h, 
p h e n o b a r b i t a l  p r e - t r e a t m e n t  in t he  h e p a t e c t o m i z e d  r a t s  
was  assoc ia ted  w i t h  an  obv ious  and  s ign i f ican t  (p < 0.01) 
increase  in t he  m e a n  t h y m i d i n e  index.  A t  24 h t he  in- 
c reased l abe l l ing  in p h e n o b a r b i t a l - h e p a t e c t o m i z e d  r a t s  
was s t i l l  g rea te r  t h a n  in  on ly  h e p a t e c t o m i z e d  rats ,  a l t h o u g h  
n o t  s ign i f i can t ly  so, p r o b a b l y  due  to t h e  large i n d i v i d u a l  
va r i a t ion .  Aga in  a t  39 h t he  p h e n o b a r b i t a l  p r e t r e a t e d  r a t s  
h a d  increased  t h y m i d i n e  labe l l ing  c o m p a r e d  w i t h  t he  
h e p a t e c t o m y - a l o n e  ra ts .  The  overa l l  increase  in t h y m i d i n e  
i n c o r p o r a t i o n  in p h e n o b a r b i t a l - h e p a t e c t o m i z e d  r a t s  was  
s u p p o r t e d  s t a t i s t i ca l ly  us ing  ana lys i s  of va r i ance  (p < 
0.01). 

H e p a t e c t o m y  caused no increase  in t he  m i t o t i c  i ndex  
a f te r  16 a n d  2 4 h  (Table  If) .  However ,  a t  3 9 h  h e p a t e c t o m y  
p roduced  a m a r k e d  rise. P r e - t r e a t m e n t  w i t h  p h e n o b a r b i -  
t a l  i nduced  a Slight increase  c o m p a r e d  w i t h  h e p a t e c t o m y -  
a lone resu l t s  a t  t6  h a n d  a s ign i f i can t  increase  a t  24 h. A t  
39 h, t h e  mi to t i c  i ndex  was s ign i f i can t ly  less in  pheno-  
b a r b i t a l - t r e a t e d  h e p a t e c t o m i z e d  rats ,  c o m p a r e d  to  non-  
t r e a t e d  h e p a t e c t o m i z e d  animals .  Ana lys i s  of va r i ance  re- 
vea led  no  overa l l  s ign i f i can t  d i f ference be t w een  these  two  
groups.  

Comment. Our  f ind ings  show t h a t  p re -ope ra t ive  t r ea t -  
m e n t  w i t h  p h e n o b a r b i t a l  of p a r t i a l l y  h e p a t e e t o m i z e d  r a t s  
leads  to  a n  ear l ie r  onse t  of h e p a t o c y t e  p ro l i f e r a t ion ;  in 
such  animals ,  t h y m i d i n e  i n c o r p o r a t i o n  was p r o n o u n c e d  
a f te r  16 h and  mi to t i c  a c t i v i t y  was d i s t i nc t  a f te r  24 h. In  

t he  u n t r e a t e d  h e p a t e c t o m i z e d  animals ,  n e i t h e r  was  so ad- 
v a n c e d  a t  these  t imes .  I n  add i t ion ,  p h e n o b a r b i t a l - p r e -  
t r e a t e d  r a t s  h a d  s l igh t ly  increased  t h y m i d i n e  incorpora-  
t ion  a f te r  24 a n d  39 h, a n d  t he  ana lys i s  of va r i ance  showed 
a s ign i f ican t  overa l l  increase  of label l ing.  The re  was no  
di f ference be tween  mi to t i c  indices  in p h e n o b a r b i t a l - p r e -  
t r e a t e d  and  n o n - t r e a t e d  h e p a t e c t o m i z e d  rats .  I t  can  be  
seen f rom Tab le  I t h a t  m a x i m u m  t h y m i d i n e  labe l l ing  was 
found  24 h a f t e r  h e p a t e c t o m y .  The  s o m e w h a t  smal le r  va-  
lues in  b o t h  t r e a t e d  and  u n t r e a t e d  r a t s  a f te r  39 h i nd ica t e  
t h a t  t h y m i d i n e  u p t a k e  was on  the  decl ine a t  t h a t  t ime.  
P e a k  t h y m i d i n e  i n c o r p o r a t i o n  p r o b a b l y  occurs  b e t w e e n  
24 a n d  39 h. BORKI e t  al. 12 gave r a t s  p h e n o b a r b i t a l  imme-  
d i a t e ly  a f t e r  pa r t i a l  h e p a t e c t o m y .  The  increase  of 131- 
iododesoxyur id ine  labe l l ing  a n d  mi to t i c  a c t i v i t y  which  
t h e y  found  set  in  a few hour s  l a t e r  t h a n  in  our s tudy .  W e  
selected our  e x a m i n a t i o n  t i m e s  to  coincide w i t h  t he  p rob-  
able  s t a r t  of D N A  syn thes i s  and  mi to t i c  a c t i v i t y  and  to 
be  nea r  t h e  p o s t u l a t e d  m a x i m u m  D N A  ac t iv i ty ,  a n d  d id  
no t  cons ider  t he  t i m e  of m a x i m u m  mi to t i c  ac t iv i ty .  Con- 
s e q u e n t l y  we c a n n o t  be  ce r t a in  of t h e  effects  of pheno-  
b a r b i t a l  t r e a t m e n t  on  th i s  l a t t e r  p a r a m e t e r .  I t  seems p rob-  
able,  however ,  t h a t  m i to t i c  a c t i v i t y  is also a d v a n c e d  (and 
increased)  in  ana logue  to  t h e  a d v a n c e  a n d  increase  in t h y -  
m i d i n e  i n c o r p o r a t i o n  found.  

Zusammen/assung. Mit  P h e n o b a r b i t a l  b e h a n d e l t e  R a t -  
t en  zeigen n a c h  par t i e l l e r  H e p a t e k t o m i e  in der  L e b e r  ein 
besch leun ig tes  E i n s e t z e n  de r  D N S - S y n t h e s e  n n d  der  
Mi to se -Ak t iv i t~ t  sowie eine E r h 6 h u n g  der  D N S - S y n t h e s e .  
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In vivo Generation of Hydrogen Peroxide from 6-Hydroxydopamine  

W e  sugges ted  previous ly1 ,  2 t h a t  h y d r o g e n  pe rox ide  
(H202) was respons ib le  for  t he  d e g e n e r a t i o n  of adrenerg ic  
ne rve  t e r m i n a l s  caused  b y  t he  in jec t ion  of 6 -hydroxy-  
d o p a m i n e  (6-OHDA) in to  e x p e r i m e n t a l  an i m a l s  3, 4. W h e n  
6 - O H D A  is added  to aqueous  so lu t ions  a t  n e u t r a l  pH ,  
H202 is gene ra t ed  2. H202 is a cy to tox ic  a g e n t  t h a t  can  
oxidize su l fhyd ry l  g roups  of enzymes  and  peroxid ize  
s t r u c t u r a l  lipids. One fo rm of c y t o t o x i c i t y  t h a t  we s tud ied  
was t he  i r revers ib le  i n h i b i t i o n  of u p t a k e  of b iogenic  
a m i n e s  i n to  e i the r  r a t  b r a i n  h o m o g e n a t e s  1 or t i s sue  slices 3. 

The  i n h i b i t i o n  of u p t a k e  b y  H 2 0  ~ was  p r e v e n t e d  b y  
ca ta l a se  1. 

Cata lase  can  serve as a c o n v e n i e n t  i n t r ace l lu l a r  m a r k e r  
for H202. H202 forms a comp lex  w i t h  ca ta lase  (complex I), 
wh ich  on  f u r t h e r  r eac t ion  w i t h  3 - a m i n o - l , 2 , 4 - t r i a z o l e  
leads to  i r revers ib le  i nh ib i t i on  of ca ta lase  ac t i v i t y  5 - 7. The  
r eac t ion  scheme  is as follows: 

H202 + catalase �9 (Catalase -H202) complex I 
Complex I + aminotriazole �9 

irreversibly inhibited catalase. 


