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P r o l a c t i n - S e n s i t i v e  N e u r o n s  i n  t h e  F o r e b r a i n  of  S o m e  F i s h e s  

Material and methods. As experimental animals 45 indi- 
viduals of the following species were used: Lepomis 
gibbosus (Centrarchidae), Astronotus ocellatus (Cichlidae), 
and Carassius auratus gibelio (Cyprinidae). They were 
anesthesized before trepanation with MS 222 (Sandoz), 
immobilized with Flaxedil (Boehringer), attached to a 
fish-holder and provided with running tap water. Platinum 
clad tungsten carbide electrodes (Transidyne type 504 
and 514) with tip diameters of 8 and 5 ~m, resp., positioned 
by mieromanipulators were used for recording. Injections 
of prolactin (NIH-P-S8 and Ferring) were performed 
intramuscularly with micrometer syringes through flex- 
ible cannulae. Recordings were taken from 1 or 2 points 
per fish in the area dorsalis of the telencephalon. At the 
end of the experiments, lasting as long as 10 h, the 
position of the electrode tip was marked by H F  and DC 
coagulation, respectively. Brains were fixed in 10 % formal- 
dehyde solution by immersion, serial sections (15 ~m) cut 
after embedding in Paraplast (Shandon) and stained 
according to KLUVER-BARRERA and BODIAN. 

Results. After implantation of the electrode into the 
forebrain there were picked up prepotentials, sum poten- 
tials, and spikes, the Irequeny of which decreased within 
30 to 50 min. When the spontaneous activity fell to a 
constant low level prolactin was injected in single doses 
of 0.05 to 0.2 IU per g body weight. At positive points 
the evoked activation mostly began with positive prepo- 
tentials, typically followed by trains of spikes with high 
frequency (up to 300 IIz) and also high amplitudes. Such 
activation may last up to 15 rain. The mean latency 
period between injection and the appearance of evoked 
potentials differed, in Lepomis it was 10 to 30 min, in 

Astronol~s 30 s 60 Illin. In Astro~zotus the mean 'onset 
dose' was 0.2 to 0.3 IU per g, inhibition appeared between 
0.5 and 0.8 IU/g, in Lepomis the effective as well as the 
inhibiting dosage was lower (Figure). Tilapia leucosliettz 
and Carassius a. gibelio, on the other hand, only showed 
a slight continuous increase of frequency (arousal) without 
an 'off-effect' even after very high amounts of prolactin 
(1.4 IU/g). 

Discussion. The evoked potentials picked up mostly 
from the area dorsalis pars dorsalis of the forebrain in 
Lepomis and Astronotus seemed to be prolactin-speeifie. 
Injections of distilled water, saline, bovine albumin, and 
luteinizing hormone (LH) failed to induce an activation 
at comparable positions. Injection of cavian antibody 
against mammalian prolactin decreased t h e  prolactin in- 
duced activity in Lepomis within 15 min. Because of the 
appearence of increasing synaptic activity long before 
trains of spikes are generated, it seems improbable tha t  
primary receptor neurons are involved for prolactin 
within the dorsal forebrain. Moreover the latency of 0.5 
to 3 min until continuous spike bombardment began 
suggests that  the hormone receptor neurons lay within 
the hypothalamus, which is highly reciprocally connected 
with the telencephalon through the median and lateral 
forebrain bundle. I t  should be mentioned here that  
microinj ections of prolactin in minute doses into the dorsal 
forebrain through 100 vm-cannula-electrodes failed to 
bring up changes of the electrical activity. 

There is some evidence that  the forebrain of fishes has 
generally modulating functions similar to the limbic 
system in mammals ~-s but it may also activate behaviour 
patterns specifically~, ~. Our results suggest that  such 
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Dose-response curves of Lepomis gibbosus (L) and Astronotus oceEatus (A). Arrows indicate time of prolactin injection, numbers single and 
total doses, resp. 
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regula t ion processes on the  niveau of the  forebra in  m a y  be 
inf luenced by  ho rmones  3, 6. 

Zusammen/assung .  Intramuskul~Lre In j ek t i onen  von  
Schafpro lak t in  in iimmobilisierte Lepomis  gibosus und  

Astronotus  ocellatus verSmdern die elektr ische Aktivi tXt  
yon  Vorde rh i rnneuronen ;  niedrige Dosen steigern,  hohe  
h e m m e n  sic. Ti lap ia  leucosticta und  Carassius auratus 
gibelio reagieren nur  mi t  geringer  kont inuier l icher  Akt i -  
vierung.  
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C O G I T A T I O N E S  

Hormones, Thymus and Lymphocyte Functions 

The func t ion  of the  t h y m u s  for the  d e v e l o p m e n t  of t he  
immunologica l  sys t em is now well es tabl ished.  Recen t  
work  has  p roved  t h a t  the  t h y m u s  is under  ho rmo n a l  
cont ro l  1-6 and  evidence has  been  p rov ided  t h a t  the  
t h y m u s  m a y  act  as an endocr ine  g land and t he r eb y  
influence o the r  endocr ine  g lands  ~, s W i t h  bu t  few excep-  
t ions  the  t h y m u s - d e r i v e d  l y m p h o c y t e s  (T- lymphocytes)  
have  thus  far been  inves t iga ted  a lmos t  ent i re ly  wi th  
respec t  to the i r  immunologica l  funct ions.  A major  t h e m e  
of th is  comm un ica t i on  is t h a t  T - lymphocy t e s  are the  
cellular end -p roduc t  of h o r m o n e s - t h y m u s  in te r re la t ion  
and  have  i m p o r t a n t  funct ions  qui te  apa r t  f rom those  
famil iar  to the  immunologis t .  This  v iew is suppor t ed  by  
numerous  f indings  on the  var ious  was t ing  synd romes  
whose ae t iopa thogenes i s  and  s y m p t o m a t o l o g y  serve as 
models  for th is  thesis.  In  essence it is p roposed  t h a t  
was t ing  synd romes  express  the  i n t ima t e  in ter re la t ion  
be tween  the  d e v e l o p m e n t  of l y m p h a t i c  t issue func t ion  
and  the  endocrinological  sys t em and  t h a t  t he  l y m p h o c y t e s  
der iv ing f rom th is  in te rac t ion  are mult i /unct ional ,  since 
t h e y  can p r e v e n t  the  complex  s y m p t o m a t o l o g y  of cer ta in  
was t ing  syndromes  (see Table  I and  II).  

The t e r m  'mul t i func t iona l  l y m p h o c y t e '  is used to  refer  
to b o t h  classical immunologica l  funct ions  of T - lymph-  
ocytes  and  the i r  pa r t i c ipa t ion  in o ther  less well def ined 
homeos ta t i c  control, mechanisms .  I t  is en t i re ly  possible  
t h a t  these  funct ions  measurab le  b y  o ther  t h a n  immu n o -  
logical pa r ame te r s  involve the  same under ly ing  mechan i sms  
as t he  immunolog ic  ones and  m a y  even be pe r fo rmed  by  
the  same l y m p h o c y t e s  ~5. In  w h a t  way  such ' n o n i m m u n o -  
logical '  funct ions  of l y m p h o c y t e s  should  be exer ted  is no t  
p resen t ly  clear. One poss ib i l i ty  is t h a t  l y m p h o c y t e s  have  
a ' t r ephocy t i c '  func*:ion ~0. The exis tence of t issue specific 
factors  p roduced  b y  l ympho id  cells and  the i r  s ignificance 
in morphos ta s i s  has  been  p roposed  by  BURWELL 11. 
A n o t h e r  cons idera t ion  is t h a t  lympl lokines  m a y  be set  
free upon  s t imula t ion  of T - lymphocy t e s  by  cer ta in  t issue 
cells and  in t u r n  inf luence cells of var ious  organs.  I t  
seems to  us t h a t  a s t r ic t ly  immunologica l  approach  to  the  
T - lymphocy te -de r ived  media to rs  migh t  p rove  to  be a too 
l imi t ing  v iew of l y m p h o c y t e  funct ion.  

Wast ing  syndromes as models ]or abnormal thymus-  
endocrine glands interrelation. In  es tabl i sh ing  the  impor t -  
ance of t he  t h y m u s  m u c h  in fo rmat ion  has been  ob ta ined  
th rough  s t u d y  of t he  defici ts  p roduced  b y  neona ta l  

t h y m e c t o m y  in rodents ,  including the  was t ing  syndrome,  
impa i red  ce l l -media ted  i m m u n i t y  and  to  a lesser ex t en t  
reduced  humora l  i m m u n e  responses.  The 'was t ing '  or 
' r un t ing '  s y n d r o m e  occurring in some s t ra ins  of mice and  
in o the r  species af ter  neona ta l  t h y m e c t o m y  has been 
reviewed at  l eng th  16-31. The prevai l ing  view is t h a t  in 
neona ta l ly  t h y m e c t o m i z e d  mice th is  s y n d r o m e  is the  
resul t  of immunologica l  impa i rmen t .  Studies  pe r fo rmed  
in neona ta l ly  t h y m e c t o m i z e d  mice born  and  bred  in germ- 
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