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T h e  Inf luence  of E lec tr i ca l  S t i m u l a t i o n  of the Rat  Bra in  on S e r u m  Pro lac t in  Leve l s  

T h e  secre t ion  of p ro l ac t i n  b y  t h e  an t e r io r  p i t u i t a r y  is 
u n d e r  t h e  con t ro l  of t h e  cen t r a l  n e r v o u s  s y s t e m  ~-~. 
E v i d e n c e  is a c c u m u l a t i n g  to  ind ica te  t h a t  t h e  an te r io r  
h y p o t h a l a m i c  a rea  p l ays  a role in p ro lac t in  Secretion 5-8. 
W e  wou ld  like to r epo r t  our  r e su l t s  on t he  in f luence  of 
b r a in  electr ical  s t i m u l a t i o n  on s e r u m  pro lac t in .  

M a t e r i a l s  a n d  methods .  F e m a l e  S p r a g u e - D a w l e y  ra t s  
( S p a r t a n  s t ra in)  were ova r i ec tomized  w h e n  t h e y  were 225-  
250 g in  b o d y  weight .  Seven  to 20 days  l a te r  t he  a n i m a l s  
were  a n e s t h e t i z e d  w i t h  s o d i u m  p e n t o b a r b i t a l  (42 m g / k g  
b o d y  weight ,  i.p.) a n d  t he  ta i l  a r t e r y  c a n n u l a t e d  u s ing  
P .E .  50 size t u b i n g  to  o b t a i n  blood samples .  The  a n i m a l s  
were p laced  on to  t h e  s t e reo tax ic  i n s t r u m e n t  a n d  a para l le l  
e lec t rode  c o n s t r u c t e d  f r o m  s ta in less  s teel  e n a m e l e d  wire 
(Ni l s ta in  No. 304, 0.01 inch  d iamete r )  w i t h  a i m m  separa -  
t i on  a t  t h e  t ip ,  was  p laced  in to  t h e  neocor tex ,  a n d  t he  
p reop t i c  (POA) an d  t he  v e n t r a l  med ia l  (VMH) reg ions  of 
t h e  h y p o t h a l a m u s  accord ing  to t he  a t l as  of PELLEGRINO 
a n d  CUSHMAN% Th e  in i t ia l  b lood s a m p l e  (0.8 ml) was  
o b t a i n e d  t h r o u g h  t h e  hepa r in i zed  ta i l  a r t e r y  c a n n u l a  a f te r  
t h e  e lec t rodes  were p laced  in to  t h e  va r i ous  reg ions  of t he  
bra in .  Th i s  was  d e s i g n a t e d  t he  'before '  b lood s a m p l e  a n d  
i t  was  d r a w n  30-45 m i n  a f te r  t he  a n i m a l s  were anes the t i z e d  
Elec t r i ca l  s t i m u l a t i o n  cons i s t ed  of a r e c t a n g u l a r  bi- 
phas i c  pulse  w i t h  an  i n t e n s i t y  of 200 [~A, a f r e q u e n c y  of 
100 cps, a d u r a t i o n  of i m/sec ,  and  an  on-off  t i m e  of 30 sec. 
T h e  d u r a t i o n  of s t i m u l a t i o n  was  for 30 min .  I m m e d i a t e l y  
a f t e r  s t i m u l a t i o n  a second  0.8 m l  blood s a m p l e  was  t a k e n  
a n d  a t h i r d  s a m p l e  was  t a k e n  30 m i n  af te r  t he  second.  I n  
s h a m  cont ro l  a n i m a l s  no electr ical  c u r r e n t  was  pa s se d  
t h r o u g h  t h e  e lect rode a n d  it  was  left  in t he  b r a in  for t he  
d u r a t i o n  of b lood s amp l ing .  The  loca t ion  of t he  e lect rode 
was  m a r k e d  u s in g  a 1 m A  di rec t  c u r r e n t  for 30 sec. All 
b r a in s  were  ser ia l ly  sec t ioned.  Those  a n i m a l s  f o u n d  to 
h a v e  e lec t rodes  ou t s ide  t h e  desi red region were d i sca rded  
f r o m  th e  e x p e r i m e n t .  A t o t a l  of 4 -6  a n i m a l s  were inc luded  
in each  group.  S e r u m  p ro l ac t i n  levels  were m e a s u r e d  b y  
r a d i o i m m u n o a s s a y  u s ing  NIAMD-IRP-1  as t h e  reference 
s t a n d a r d .  T h e  deta i l s  of t h e  a s s a y  h a v e  been  pub l i she d  
e l sewhere  ~0. S ta t i s t i ca l  ana lys i s  of t h e  d a t a  was  pe r fo rme d  
u s ing  t h e  an a ly s i s  of va r i ance  for t w o - w a y  c lass i f ica t ion  
as descr ibed  b y  DIXON a n d  MASS~Y1L Differences  a m o n g  

�9 Sham control 
50 [ ]  Electrical stimu}ation 

40 

E 
2 30 

~-  20 
~6 

o 10 IH IN 
Before 60rain 

30min 

Neocortex 

Before 6Omit1 
50rain 

I11 
Before 60min 

30min 

VMH POA 

Serum prolactin levels (NIAMD-RP-1 used as reference standard) 
of animals with electrodes placed in various regions of the rat brain. 
The 'before' sampie was taken after electrode was placed in brain. 
The 30 min sample was taken immediately after a 30 min electrical 
stimulation for the stimulation group or 30 min after the 'before' 
sample in the sham group~ The 60 min samples were taken 30 rain 
after the 30 min samples. Areas of brain examined were neocortex, 
ventral medial hypothalamus-VMH, and preoptic area of the hypo- 
thalamus-POA. 

m e a n s  were d e t e r m i n e d  b y  J6~RAMER'S mod i f i ca t i on  z~ of 
D u n c a n ' s  mu l t i p l e  r a nge  tes t .  D a t a  f r om the  V M H  area  
was  assessed  u s ing  t h e  t- test .  

Resul t s .  There  was  no s ign i f i can t  d i f ference in s e r u m  
pro lac t in  c o n t e n t  be tw e e n  s h a m  cont ro l  a nd  electr ical  
s t i m u l a t i o n  in a n y  of t he  a reas  s t ud i e d  (Figure).  The  
p resence  of e lec t rodes  in t h e  neoco r t ex  did  n o t  a l te r  
s e r u m  p ro l ac t i n  levels  f r o m  t h a t  af t h e  'before '  va lue .  
E lec t rodes  in t he  v e n t r a l  me d i a l  h y p o t h a l a m u s  r e su l t ed  
in a s ign i f i can t  decrease  in s e r u m  pro lac t in  a t  t he  30-min  
per iod  (t-test, P < 0.02), b u t  b y  60 rain  t he  s e r u m  levels 
r e t u r n e d  to  t he  in i t ia l  value .  I n  con t r a s t ,  t h e  p reop t ic  
h y p o t h a l a m i c  region r e sponde d  to  e lect rode p l a c e m e n t  
w i t h  a s u s t a i n e d  decrease  in s e r u m  p ro l ac t i n  (Figure).  
T h e  'before '  s e r u m  pro lac t in  levels  f r om the  p reop t ic  
g roup  were s ign i f i can t ly  h ighe r  (P  < 0.01) t h a n  t he  
'before '  levels f r o m  the  neoco r t ex  a n d  t h e  v e n t r a l  me d i a l  
h y p o t h a l a m i c  groups .  

D i s c u s s i o n .  The  s i m i l a r i t y  in r e sponse  of s h a m  a n d  
electr ical ly  s t i m u l a t e d  a n i m a l s  ha s  been  obse rved  b y  us  
p r e v i o u s l y  1~ as well  as b y  o the r s  14 b u t  no t  b y  some  
i nve s t i ga to r s  ~5. I t  is a p p a r e n t  t h a t  t he  d u r a t i o n  or i n t en -  
s i ty  of s t i m u l a t i o n  a m o n g  t he  t h r e e  l abora to r i es  does no t  
a c c o u n t  for t h e  di f ferences  in response .  E lec t rodes  for 
b o t h  s h a m  a n d  s t i m u l a t e d  a n i m a l s  were left  in p lace  
d u r i n g  blood s a m p l i n g  in our  s tudies .  T h e  t r a n s i e n t  decre- 
ase in s e r u m  pro lac t in  levels  w i t h  e lec t rodes  in t h e  V M H  
area  ha s  been  no t e d  before b y  us  b u t  t h e  t e m p o r a l  
a spec t  of t he  r e t u r n  to t h e  in i t ia l  v a l u e  was  extended~3. 
The  in i t ia l  h igh  s e r u m  pro lac t in  levels  a nd  t h e  s u s t a i n e d  
decrease  in s e r u m  pro lac t in  w h e n  e lec t rodes  were p laced  
in t he  P O A  h a s  also been  obse rved  b y  o the r s  14,1~. The  
p r e s e n t  s t u d y  ind ica te s  t h a t  in acu te  e x p e r i m e n t s  t he  
mere  p resence  of m e c h a n i c a l  d i s t u r b a n c e  in  t h e  h y p o -  
t h a l a m u s  can  a l te r  s e r u m  pro lac t in .  P e r h a p s  chronic  
e lec t rodes  shou ld  be t he  m e t h o d  of choice in n e u r o e n d o -  
c r i n e  s tud ie s  of th i s  na tu re .  A s imi la r  conc lus ion  was  
reached  b y  IKAWAKAMI ~6. T h e  d a t a  p r e s e n t e d  here  also 
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ind ica tes  t h a t  t he  P O A  as well  as the  V M H  inf luence  pro- 
l ac t in  secret ion.  

Zusammen/assung. P r o l a k t i n  wurde  mi t t e l s  Rad io -  
i m m u n b e s t i m m u n g  in Seren gemessen,  die 30 u n d  60 m i n  
n a c h  e lek t r i scher  S t i m u l a t i o n  des Geh i rns  a b g e n o m m e n  
wurden .  ~_hnliche Ergebn i s se  wurdeI1 ill K o n t r o l l t i e r e n  

u n d  e lek t r i sch  s t i m u l i e r t e n  T ie ren  e rha l t en .  Die Serum-  
p ro lak t insp iege l  sanken ,  w e n n  die E l e k t r o d e n  in de r  
p r~o p t i s ch en  Region  lagen.  E i n  vo r i i be rgehende r  Abfa l l  
wurde  gemessen,  w e n n  die E l e k t r o d e n  im ven t r a l en ,  
med ia l en  H y p o t h a l a m u s  lagen.  Keine  & n d e r u n g  im 
Pro lak t insp iege l  wurde  gefunden,  w e n n  die E l e k t r o d e n  im 
Neocor tex  lagen.  

R. R. GALA an d  D. M. LAWSON 17 
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J u v e n i l e  H o r m o n e - I n i t i a t e d  S e x u a l  M a t u r i t y  in  M a l e s  of Pterostichus nigrita F. (Col .  C a r a b . )  

The  f o r m a t i o n  of spe rmiozeugma  (bund l ing  of sperma)  
in  P. nigrita 1 only  t akes  place u n d e r  s h o r t - d a y  cond i t ions  
(SD) (cri t ical  pho tope r iod  15.0 h), b u t  spermiogenes is  
is a l m o s t  i n d e p e n d e n t  of t h e  app l ied  pho toper iods .  To 
e x a m i n e  t he  h o r m o n a l  processes u n d e r l y i n g  t he  effect  of 
s h o r t - d a y  condi t ions ,  6-week-old males,  enclosed in 
c o n t i n u o u s  l igh t  (LL), were g iven  an  in j ec t ion  of a 
j u v e n i l e - h o r m o n o m i m e t i c  s u b s t a n c e  E10.11-epoxy-farne- 
sy lme thy l - e s t e r  (FSME) Ro 8-4314, H o f f m a n n - L a  Roche,  
Basel,  Swi tzer land]  or a s y n t h e t i c  juven i l e  h o r m o n e  (JH)  
(mix tu re  of 8 possible  isomeres,  AY-22,342.  Ayer s t  
Resea rch  Labora to r ies ,  Montrea l ,  Canada)  dissolved in 
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Formation of spermiozeugma (a) and contents of accessory glands 
(b) in correlation with continuous light (12 "vV LL), the change of 
continuous light to short day (6 W LL -+ 6 W SD), and the injection 
of olive oil, 10, ll-epoxyqarnesylmethyl-ester (FSME) and juvenile 
hormone (H J); I, 1 injection; II, 2 injections spaced 2 weeks apart. 

ol ive oil (5 Fg pe r  in ject ion) .  Af te r  a n o t h e r  6 weeks u n d e r  
con t inuous  i l lumina t ion ,  t h e  beet les  were dissected.  

T h e  F igure  shows t h a t  1 in j ec t ion  of J H  induces  
m a t u r i t y  in  65% of t h e  males,  a second in jec t ion  does so 
in 83%. F S M E  has  a weaker  inf luence :  5 txg on ly  s t im-  
u la tes  g r o w t h  an d  secre t ion  i n t h e  accessory g lands ;  w i t h  
10 ~g t h e  resu l t s  are s imi la r  to  those  w i t h  JH.  

Conclusion. I t  call be  shown  t h a t  J H  in i t i a t e s  t h e  
f o r m a t i o n  of s p e r m i o z e u g m a  in males  of P. nigrita. Shor t -  
d ay  cond i t ions  a p p a r e n t l y  s t i m u l a t e  t h e  syn thes i s  of J H  
w i t h i n  t h e  organism.  I n d u c i n g  previ te l logenes is  was  
successful in  females  of P. nigrila b y  rep lac ing  t h e  shor t  
d ay  b y  in jec t ion  of a j u v e n i l e - h o r m o n o m i m e t i c  subs t ance  2 
His to logica l  i nves t iga t ions  show a n  increased  a c t i v i t y  of 
t h e  co rpora  a l l a t a  in  females  u n d e r  s h o r t - d a y  i l lumina-  
t i on  a. F u r t h e r  s tud ies  on  t h e  inf luence  of t h e  c .a l la ta  
d u r i n g  s h o r t - d a y  cond i t ions  on  t h e  f o r m a t i o n  of t h e  
s p e r m i o z e u g m a  will be  conduc ted .  

R e c e n t  resu l t s  show clear ly  t h a t  t h e  c .Mla t a  a n d  
c. ca rd iaca  are p r o b a b l y  t h e  h o r m o n e - p r o d u c i n g  organs :  
b y  t r a n s p l a n t a t i o n  of these  o rgans  f rom m a t u r e  i n to  
i m m a t u r e  beetles,  sexual  m a t u r i t y  of t h e  i m m a t u r e  
males  can  be  induced.  

Rdsumd. Les journdes  cour tes  ( shor t -day)  i n d u i s e n t  la 
m a t u r i t 6  sexuel le  chez les ingles de Pterostiehus nigrita. 
L ' in f luence  de la journde  cour te  p e u t  6tre renlplacde p a r  
n n e  in j ec t ion  d ' u n  h o r m o n e  juvdni l  syn thd t ique .  
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