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not  on their  specific effects wi th  relat ion to alcohol, bu t  
ra ther  on thei r  character  as noxious agents 'a.  

Al though  the  exper imenta l  procedure in the  s tudy  of 
NACHMAN et al. ~ was qui te  different  f rom ours1,% to 
clar i fy  this po in t  we conducted  a saccharin preference ex- 
pe r iment  in C57BL mice fol lowing the  same protocol  used 
in our previous  e thanol  selection studies x, 3. Sal ient  fea- 
tures of our exper imenta l  design are : 1. the  mice experienc-  
ed, in a choice s i tuat ion,  the  tes t  solut ion for at  least  11 
days prior  to in t roduc t ion  of bu ty ra ldox ime ;  such pre- 
vious exper ience can s ignif icant ly  reduce any nonspecif ic  
condi t ioned avers ion effects ~. 2. Unl ike  the  usual non- 
specific condi t ioned avers ion paradigm,  our protocol  in- 
cluded placing bu ty r a ldox ime  in bo th  dr inking  fluids - 
the  water  and the  tes t  solut ion - ,  so tha t  mice received 
bu ty ra ldox ime  regardless of which dr inking cyl inder  t hey  
selected;  this  would fur ther  weaken  any  d iscr iminat ion  
learning based upon a nonspecif ic  aversion effect. I t  seems 
reasonable to assume t h a t  in an in te rp re ta t ion  invo lv ing  
a nonspecific noxious agent,  mice would experience nox- 
ious effects no m a t t e r  which solut ion they  drank, the reby  
mak ing  d iscr iminat ion  learning more difficult .  

Twenty- four  ind iv idua l ly  caged C57BL male  mice were 
given cont inuous access to 2 dr inking cylinders,  one con- 

raining dist i l led water  and the  o ther  a sodium saccharin 
solut ion (0.25 g per  100 ml). The lef t - r ight  posi t ion of these 
cylinders was a l ternated  every  1 to 3 days. The  a m o u n t  the 
mouse drank  f rom each cyl inder  was recorded to the  
nearest  ml  and a preference rat io  (volume of saccharin so- 
lu t ion consumed/vo lume  of saccharin solut ion consumed 
+ vo lume  of wa te r  consumed) was calculated.  Af te r  11 
days, and for the  nex t  14 days 6 bu ty r a ldox ime  (1 mg/ml)  
was dissolved in bo th  the  wate r  and saccharin dr inking 
fluids for half  the  animals.  The  other  12 mice served as 
controls  and were cont inued as before. 

Bo th  groups of mice showed a re la t ive ly  stable mean  
preference rat io  of 0.9 for the  saccharin solut ion (Figure). 
I n t roduc t ion  of bu ty ra ldox ime  (the do t ted  line) failed to 
produce any  a l tera t ion  in the  mean  preference rat io  dur ing 
the  14 days of bu ty ra ldox ime  t rea tment .  The  lack of effect 
of the  la t te r  on saccharin preference is not  unexpected,  
since no obvious metabol ic  in teract ion of bu ty r a ldox ime  
and saccharin is predicted.  The present  f inding is consis- 
t en t  wi th  our explana t ion  t h a t  the  pronounced decrease 
in e thanol  preference on chronic ingest ion of bu tyra ldo-  
x ime  is der ived f rom the  in terac t ion  of bu ty ra ldox ime  + 
e thanol  in v ivo  ra ther  t han  f rom a nonspecific aversion 
effect produced by  bu ty ra ldox ime  alone. 
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Mean preference ra t io  of C57BL/Cum mice for a 0.25% sacchar in  so- 
lu t ion as a funct ion of t ime.  The  mean  preference ra t io  for each group 
was ca lcu la ted  from observa t ions  made  on t he  days  ind ica ted  by  num-  
ber. The control  group (solid line) received no drug  th roughout  the 
dura t ion  of the exper imen t  (25 days).  Bu ty ra ldox ime  was in t roduced  
( indicated by  arrow) to the expe r imen ta l  group (dot ted line) af ter  the 
l l t h  d a y  and con t inued  for 14 days.  Each  group consisted of 12 mice. 

Zusammenfassung. Butyra ld0x im,  das in C57BL-M~iu- 
sen bevorzugtes  Alkohol t r inken  verminder t ,  wurde im 2- 
Wahl-Vorzugsversuch  in Wasser  oder  Saccharinl6sung 
verabre ich t  und fi ihrte zu keiner  kondi t ionier ten  Aversion.  
Das Ergebnis  best~itigt die Hypothese ,  der Bu ty ra ldox im-  
Ef fek t  beruhe auf spezifisch metabol ischer  Wechselwir-  
kung mi t  Alkohol.  
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6 Bu ty ra ldox ime  was also adminis te red  for 14 days  in  the e thanol  
s tudies  1,2. In  those s tudies  a concent ra t ion  of only  0.6 mg /ml  was 
able to produce an  a l te ra t ion  in  e thanol  preference. In  the present  
sacchar in  s t u d y  we increased the drug concent ra t ion  in  order  to in- 
sure obtaining any possible conditioned aversive effects. 

Behavioural Effects of an Antigonadotropin, of Sexual Hormones,  and of Psychopharmaka in the 
Pumpkinseed Sunfish, Lepomis gibbosus (Centrarchidae) 

A descript ion of the  behav iour  of several  species of 
Lepomis has been given by  MILLER t, fur ther  detai ls  and a 
quan t i t a t i ve  behavioura l  analysis on L. gibbosus can be 
found in KRAMER 2,4-6. The i.m. inject ion (3 • 0.2 m g / g b o -  
dy weight  af ter  2 days delay, respect ively)  of the  anti-  
gonadot rop in  Methal l ibure  (I.C.I. 33828, a bis-thiourea 
der ivat ive)  decreased the  sexual  and suppressed the  nest-  
bui lding tendencies  in 9 males s ignif icant ly  (i.e. p < 0.01) 
af ter  5 and 3 days p.i., respect ively.  Two moto r  pa t te rns  
indica t ing  a confl ict  be tween  the  aggressive and the  
sexual  tendencies,  viz.  opercular  spreads and leading 
( ' J a g e n ' ,  KRAMER 2) diminished s ignif icant ly  af ter  5 days 
and after  I day  p.i., respect ively.  The  effects lasted at  least  
for a period of t l  to 15 days. 4 to 5 days p.i., a l though no t  
hav ing  spawned,  the  animals  per formed fanning (parental  
care behaviour)  for 4-5 days, indica t ing  tha t  the  gondado-  
t ropin- inhib i t ing  effect of Methal l ibure  is accompanied  

by an increase of prolactin secretion. (The stimulating 
effect of prolactin on parental care behaviour has been 
shown elsewhere: Fiedler3; iKramer~). These various 
effects were not observed in the 5 control males, which. 
had been injected with the vehicle. In the testes of males 
perorally treated with Methallibure for 4 weeks (0.65 mg/g 
body wt. xday), the process of gametogenesis was 
suspended. The diameter of the testis tubules decreased 
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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. 


