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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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signals, a 6 V car  b a t t e r y  serves as power  supply.  The 
cur ren t  is l imi ted  to  2A. 

If t he  chamber  is to be perfused,  a reservoir  (F igu re  1) 
is needed  to p re -warm the  fluid before it enters  the  cham-  
ber. For  our purposes  we chose to  have  2 reservoirs,  t hus  
pe rmi t t i ng  the  inject ion of d i f ferent  solutions while 
recording bioelectrical act ivi ty .  

The cells were grown on glass coverslips.  For  electro- 
physiological  measurements ,  the  coversl ip bear ing the  
cul ture was placed d i rec t ly  into the  mic rochamber  w i th  
the  cells uppermos t .  The chambe r  is f ixed to a rigid stage 
which  fits be tween  the  object ive  and condenser  of an 
inver ted  microscope.  

Per /o rmance .  The pe r fo rmance  of the  chambe r  was 
t e s t ed  wi th  a small  the rmocouple  which was placed at  
d i f ferent  locations in the  chamber .  Rela t ive  t e m p e r a t u r e  
measu remen t s  could be pe r fo rmed  wi th  an accuracy of 
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Fig. 2. Graph showing the temperature of the bathing fluid at dif- 
ferent locations of the microchamber. The temperature measure- 
ments could not be extended all the way to the right side because of 
the location of the thermistor and the reference electrode. 

• 0.1~ I t  was found t h a t  an a l te ra t ion  of 4-4~ can 
be realized in abou t  1.5 rain w i th  the  ch amb e r  being 
perfused  at  a ra te  of 60 ml/h.  The t empora l  f luc tua t ions  in 
t e m p e r a t u r e  were wi th in  =~0.15~ at  any  po in t  in the  
chamber .  

As i m p o r t a n t  as the  t empora l  s tab i l i ty  is the  un i fo rmi ty  
of the  t e m p e r a t u r e  d i s t r ibu t ion  over  a large area. In  a 
schemat ic  3-dimensional  graph,  the  t e m p e r a t u r e  is 
p lo t t ed  versus the  d imens ions  of the  ch amb e r  (Figure 2~. 
The average t e m p e r a t u r e  (66 da t a  points ,  area = 10 • 18 
mm) was 36 • 0.29 ~ I t  is a p p a r e n t  t h a t  the  t e m p e r a t u r e  
was higher  in the  areas ad jacen t  to the  walls. The sl ight ly 
increased t e m p e r a t u r e  a t  the  rear  of t he  ch amb e r  resul ted  
f rom reduced  hea t  loss caused by  a perspex  bar  which 
holds the  t he rmi s to r  and the  reference electrode.  

The p resen t  paper  demons t r a t e s  t h a t  the  cons t ruc t ion  
of a small  t empera tu re -con t ro l l ed  perfus ion ch ambe r  
w i thou t  any  ho t  spots  or hea t  s inks is feasible wi th  p roper  
choice of mater ia ls .  The ch amb e r  is easily adap tab le  to  
special needs.  I t  p roved  to  be reliable and  mechanica l ly  
stable in hundreds  of expe r imen t s  in which single uni t  
recordings  were successfully carr ied out  for m a n y  hours,  
a l though  the  ba th ing  solut ion was of ten changed.  

Z u s a m m e n f a s s u n g .  K o n s t r u k t i o n  eiDer einfachen,  t em-  
pera turs tab i l i s ie r ten  ( •  0.3~ Durch f lus skammer  fiir 
e lektrophysiologische Un te r suchungen  an Nervenge-  
webekul turen .  
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OECOLOGICA H U M A N A  

M a n - m a d e  Chemica l s  and our Milieu Interieur: A Pre l iminary  Report  f r o m  the Special  
C o m m i s s i o n  on Internal  Pol lut ion 

Editorial Note. The following contribution of the Special Commission on Internal Pollution (S.C.1.P.), London, seems to us to be of the 
greatest interest for the world-wide effort towards a health strategy, and we have therefore decided to publish it in 'Oecologica humana', 
inspire of its considerable length. 

Almos t  every  aspec t  of dai ly life in the  industr ia l ized 
countr ies  has been touched  on and t r ans fo rmed  by the  
use of syn the t i c  chemicals.  The possible effect  of these  on 
our milieu in ter ieur  p r o m p t e d  us to wri te  an art icle for 
these  pages four years  ago 1. This publ ica t ion  evoked a 
large cor respondence  and  s t imula ted  the  format ion  of a 
Commi t t ee  to s t u d y  the  p r o b l e m s - t h e  Specia lCommiss ion  
on In te rna l  Pollution.  I t s  t e rms  of reference were agreed as 
follows: To consider  the  p resen t  use of chemicals  under  
four broad  headings  - medicat ion,  food addi t ives  and 
colourants ,  agr icul tural  aids, and  household goods; and 
to  relate their  respect ive  use to the  responsib i l i ty  shared 
by  the  producers  - t h a t  is, indus t ry  - the  consumer ,  the  
g o v e r n m e n t  regula tory  agencies, and the  b iomedical  
profess ions .  Fu r the rmore ,  it was resolved to examine  the  
s ta te  of the chemical  age in the  last qua r t e r  of the  20th 
century ,  wi th  special reference to the  benef i t  : risk rat io in 
the  different  classes of compounds  men t ioned  above,  and 
see how this  rat io can be improved.  As a resul t  of a 
r e comm enda t i on  on the  poli t ical  level i t  was also resolved 
to examine  me thods  to  achieve ha rmoniza t ion  of drug 
safe ty  protocols  wi th in  the  E u r o p e a n  Economic  Com- 
muni ty .  

A repor t  on some of our  work in the  field of medicat ion,  
food in tent ional  addi t ives ,  and agricul tural  aids was given 

M. 

before a jo in t  meet ing  of the  W H O / E E C / U S E P A  at  
U N E S C O  headqua r t e r s  in Paris  last  s u m m e r  2. Our 
endeavours  towards  ha rmoniza t ion  have  been  discussed a 
n u mb er  of t imes  wi th  the  appropr i a t e  author i t ies  in 
Brussels,  and  a repor t  issued 3. Many  of our proposals  in 
this  regard have  become incorpora ted  into the  th i rd  E E C  
direct ive recent ly  issued f rom Brussels.  However ,  our 
concept  of es tabl ishing a ' t r ansna t iona l  regu la tory  drug 
agency '  has  not  ye t  cap tu red  the  imagina t ion  of the  
pol icy-makers  a t  the  headqua r t e r s  of Europe  in the  rue de 
la Loi. 
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