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COTTON en on t  6mis l 'hypoth~se  ~~ et  l ierait  ainsi  le 
d6roulement  de la vitellogen~se A celui de la mue  chez O. 
gammarella. 
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Summary .  Ecdys te rone ,  admin i s t e red  to  Orchestia 
gammarella females  (200 ~g/g), has  no  posi t ive  effect  on 
the  female-specif ic  p ro te in  syn thes i s  and  vitellogenesis.  
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The Effect of Heat on Rat Pineal  H y d r o x y i n d o l e - O - M e t h y l  Trans ferase  Activity 

Exposure  to cont inuous  l ight  was found  to  affect  basal  
and  specific metabol ic  p a t h w a y s  in the  ra t  pineal  gland, 
causing inhib i t ion  of mos t  processes and  enhanc ing  
o thersL  E n v i r o n m e n t a l  s t imul i  o ther  t h a n  light,  e.g. 
t e m p e r a t u r e  2,3 and noise 4, have  also been  found  to  
affect  p ineal  metabol i sm.  Exposu re  of ra t s  to low tem-  
pe ra tu re  p roduced  pineal  h y p e r t r o p h y  and increased 
metabol ic  ac t iv i ty  2, while hea t  decreased pineal  con ten t s  
of p ro te in  and R N A  3. The possibi l i ty  was considered t h a t  
the  pineal  gland could, in addi t ion  to the  s t imul i  of light, 
also be t r ansduc ing  s t imuli  of t e m p e r a t u r e  a, 5. In  order  to 
give fu r the r  subs tance  to  th is  pos tu la t ion ,  it  was decided 
to inves t iga te  w he the r  exposure  to cont inuous ly  e levated  
env i ronmen ta l  t e m p e r a t u r e  affects specific pineal  meta-  
bolic processes.  The effect  of hea t  on the  t e rmina l  react ion 
in the  syn thes i s  of mela tonin ,  the  m e t h o x y l a t i o n  of 
N-ace ty l - se ro tonin  by  hydroxy indo le -O-methy l  t rans-  
ferase (HIOMT) is r epor ted  here. 

Mater ials  and methods. Male ra ts  weighing 160-180 g 
were d iv ided  into 3 groups of 8 animals  each (4 to a 
cage). 2 groups were exposed to cons tan t  hea t  of 33 .L 
1~ for 1 and 3 days  respect ively,  and the  3rd group, 
which served as control ,  was kep t  a t  a t e m p e r a t u r e  of 
23 • 1~ Light  was provided  by  overhead  f luorescent  
tubes  which were au tomat ica l ly  swi tched on at  06.00 h 
and  off a t  18.00 h each day. After  1 or 3 days '  exposure  to 
heat ,  t he  ra ts  were decap i t a ted  be tween  22.30 h and 23.30 
h, the i r  pineal  glands were r emoved  rapidly,  r insed in 
cold p h o s p h a t e  buifer  and ground in 0.5 ml p h o s p h a t e  
buffer  p H  7.9. All samples  were made  in duplicate.  
H I O M T  ac t iv i ty  was e s t ima ted  immed ia t e ly  by  the  
me thod  of AXELROD et al.% N-ace ty l se ro ton in  used was 
purchased  f rom Sigma Chemical  Company  and 14C- 
me thy l -S -adenosy lme th ion in  (spec. ac t iv i ty  58 mCi/  
mmole) f rom New Eng land  Nuclear. 

Results.  F r o m  the  Table it can be seen t h a t  a l ready 
af ter  one day ' s  exposure  to hea t  of 33 • 1 ~ a s ignif icant  
decrease (17%) in pineal  H I O M T  is evident .  W h e n  

Effect of continuous heat (33 • 1 ~ on rat pineal HIOMT activity 

Days of exposure Control 

1 3 23 • 1~ 

46.1 • 2.4 b 40.8 • 2.8 ~ 55.4• 

Number of samples 16 14 23 

�9 pqxmole melatonin 14C formed/pineal/h • S.E.M. bp < 0.001; 
cp % 0.0005. 

exposure  is pro longed to 3 days,  the  depressan t  effect  of 
hea t  on H I O M T  increased still fu r the r  to  26.5%. 

Discussion.  Exposure  of adul t  male ra ts  to con t inuous ly  
e levated t e m p e r a t u r e  of 32-34~ caused a s ignif icant  
decrease in the  mela ton in  forming  capac i ty  of the  pineal  
gland. The effect  was a l ready ev iden t  af ter  24 h exposure  
to heat ,  and  increased still fu r the r  dur ing the  course of 
the  nex t  48 h (Table). E x a m i n a t i o n  af ter  10 days '  
exposure  did no t  reveal  any  fu r the r  changes.  Compar ing  
this  effect  to  the  d iminished  pineal  con ten t s  of R N A  and  
protein ,  which  were observed only af ter  ra ts  had  been  
exposed to  the  same t e m p e r a t u r e  (33 • 1 ~ for 20 and  
30 days  3, one may  assume t h a t  the  effect  of hea t  on the  
mela ton in - fo rming  enzyme H I O M T  is not  a resul t  of a 
general  inhib i t ion  of me tabo l i sm bu t  r a the r  a specific 
response to heat .  

Exposu re  of ra t s  to ex t reme  t empera tu r e s  has converse  
effects on pineal  gland and gondas :  low t e m p e r a t u r e s  
(3-10~ enhance  the  metabol ic  ac t iv i ty  of the  pineal  
gland2, 5 bu t  cause involut ion and decreased weight  of 
gonads  7,8. In  the  p resen t  s tudy,  it  was found t h a t  an 
e levated  t e m p e r a t u r e  of 33 • 1 ~ caused a decrease in the  
H I O M T  ac t iv i ty  involved in the  specific metabol ic  
process of p roduc t ion  of mela tonin ,  considered an act ive  
pineal  hormone .  This  is in ag reemen t  wi th  previous  find- 
ings on general  pro te in  metabo l i sm *. Consequent ly ,  
because of the  decreased pineal  me tabo l i sm b ro ugh t  
abou t  by  heat ,  a concomi tan t  increase in the  deve lopmen t  
of the  gonads  m a y  occur t h ro u g h  ac t iva t ion  of the  neuro-  
endocr ine  axis, as indeed has  been r epo r t edL  H e a t  t hus  
acts  s imilar ly to  l ight,  which  produces  an even more  
marked  decline in the  ac t iv i ty  of H I O M T  in ra t s  ma in ta in -  
ed in cont inuous  l ight  ~~ 
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I t  is i n t e re s t ing  to  c o m p a r e  the  effects of h e a t  a n d  l igh t  
on t he  pe r iphe ra l  g lands  in r e l a t ion  to p inea l  func t ion .  
R e g a r d i n g  pho t i c  s t imul i ,  i t  was  d e m o n s t r a t e d  t h a t  p inea l  
ac t ive  h o r m o n e s  abol i sh  mos t  effects exer ted  b y  lhigt ,  a n d  
vice versa ,  p i n e a l e c t o m y  erases t he  effects  of da rknes s  on  
the  pe r iphe ra l  g l a n d s n .  As to  t e m p e r a t u r e  s t imul i ,  such  
a r e l a t ionsh ip  appea r s  less likelyS: B o t h  h e a t  an d  l igh t  
h a v e  a dep re s san t  effect  on  p inea l  me tabo l i sm,  t h o u g h  
t h e y  m a y  ac t  t h r o u g h  d i f fe ren t  mechan i sms .  

I t  has  been  no ted  t h a t  in  12-day-old suckl ing  ra t s  
w h i c h  are po ik i lo the rmic ,  br ief  single exposures  to  
t e m p e r a t u r e s  of 7 and  34~ failed to  a l t e r  p inea l  H I O M T  
levels~k However ,  i t  h a s  b e e n  shown for p inea l  t r y p t a -  
mines  t h a t  t he  d iu rna l  l igh t  r h y t h m  is cont ro l led  d i f ferent -  
ly  in i m m a t u r e  and  adu l t  r a t s  13. 

Our  resul t s  add  f u r t h e r  s u p p o r t  to  t he  p o s t u l a t i o n  t h a t  
t he  p inea l  g l and  m a y  be i n t e g r a t e d  in t he  r egu la t ion  sys t em 
of a d a p t a t i o n  to  e x t r e m e  t e m p e r a t u r e  changes  - a l t h o u g h  
t he  m e c h a n i s m  b y  which  h e a t  a l te rs  p inea l  f unc t i on  is 
unknown .  

Summary. Exposu re  of adu l t  male  r a t s  to  c o n t i n u o u s l y  
e l eva ted  t e m p e r a t u r e  of 32-34~ caused  a s ign i f ican t  

decrease  of H I O M T  a c t i v i t y  i nvo lved  in t h e  specific 
me tabo l i c  process  of p r o d u c t i o n  of me la ton in ,  cons idered  
a n  ac t ive  p inea l  ho rmone .  T h e  effect  was  a l r eady  e v i d e n t  
a f t e r  24 h exposure  an d  increased  f u r t h e r  d u r i n g  t he  
n e x t  48 h. T h e  re su l t s  o b t a i n e d  s u b s t a n t i a t e  p rev ious  
d a t a  t h a t  t h e  p inea l  g l and  m a y  be invo lved  in t h e  sys t em 
regu la t i ng  a d a p t a t i o n  to  ex t r eme  t e m p e r a t u r e  changes .  
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P R O  L A B O R A T O R I O  

Design of a Temperature Controlled Microchamber for Electrophysiological  Experiments in vitro 

F or  e lec t rophysio logica l  e x p e r i m e n t s  in vi t ro ,  i t  is 
essent ia l  to  con t ro l  as m a n y  e n v i r o n m e n t a l  p a r a m e t e r s  as 
possible.  The  r e q u i r e m e n t s  for each  k ind  of e x p e r i m e n t s  
v a r y  1,2, b u t  m o s t  o f ten  cu l tu res  are t r a n s f e r r e d  to  a 
m i c r o c h a m b e r  wh ich  has  to  be  t empe ra tu r e - con t ro l l ed ,  
h a v e  openings  for inse r t ion  of microe lec t rodes  an d  be 
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Fig. 1. Perfusion chamber with 2 reservoirs and beating wire inserted 
into the metal frame. 

p a r t l y  m a d e  ou t  of t r a n s p a r e n t  ma te r i a l  to  al low visu-  
a l i za t ion  of cells u n d e r  a microscope.  I n  addi t ion ,  for our  
s tud ies  Of the  pha rmaco log ica l  p roper t i e s  of cu l tu red  
n e r v e  cells, we also requ i red  the  c h a m b e r  to  be  small ,  
t h e  sys t em v a r i a b l y  closed or open,  an d  t h a t  i t  be per fused  
a t  a c o n s t a n t  rate .  

This  p a p e r  descr ibes  t h e  des ign of a m i c r o c h a m b e r  which  
is easy  to  c o n s t r u c t  an d  to  adap t .  

Materials and methods a. The  f rame  of t h e  c h a m b e r  
(Figure 1) is m a d e  of an t i co roda l  (Al -Mg-Si -a l loy)  to  
o b t a i n  a d e q u a t e  h e a t  t r a n s f e r  to  t h e  s u r ro u n d i n g  b a t h i n g  
solut ion.  I t  is in su la ted  b y  anodica l  o x y d a t i o n  to  enab le  
t h e  researcher  to  choose a n y  g iven  electr ical  p o t e n t i a l  as a 
reference point .  The  c h a m b e r  has  a vo lume  of approx i -  
m a t e l y  1.5 ml  ( 1 3 x 2 5 •  mm).  These  d imens ions  were 
found  su i tab le  for our  needs,  s ince our  exp lan t s  cover  an  
a rea  of less t h a n  6 • 12 ram.  The  b o t t o m  of the  c h a m b e r  
consis ts  of a glass covers l ip  glued (by means  of Elastosi l )  
to  t h e  m e t a l  f rame,  whereas  the  t o p  is e i the r  open  or  
p a r t l y  closed b y  a n o t h e r  covers l ip  laid on  top  of the  m e t a l  
f r ame  a n d  held  the re  b y  surface tens ion .  I n s u l a t e d  
Ph i l ips  t h e r m o c o a x  N c A c l 0  (12.5 D/m) served  as h e a t i n g  
wire a n d  was inse r ted  in a single w ind ing  in t h e  m e t a l  
f r ame  a r o u n d  t h e  c h a m b e r  a n d  reservoir .  To ensure  good 
t h e r m a l  c o n t a c t  a n d  m e c h a n i c a l  s tab i l i ty ,  t h e  space 
a r o u n d  t h e  t h e r m o c o a x  wire  was filled w i t h  hea t  conduc-  
t i on  epoxy  (E-solder  3025). 

T h e  ac tua l  t e m p e r a t u r e  of t h e  b a t h i n g  fluid is c o n s t a n t -  
ly recorded  b y  m e a n s  of a t h e r m i s t o r  inse r ted  in to  one 
corner  of t h e  chamber .  A commerc ia l ly  ava i l ab le  br idge  
c i rcui t  (AKos) is used as a con t ro l  uni t .  The  vo l tage  
p roduced  w h e n  t h e  b r idge  becomes  u n b a l a n c e d  is am-  
plif ied a n d  appl ied  to  t h e  h e a t i n g  wire. To p r e v e n t  in te r -  
ference of a/c  c u r r e n t  w i t h  t h e  e lec t rophysio logica l  
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