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are vas t  num ber s  of SA-residues p resen t  in the  nervous  
sys tem,  e s t ima ted  a t  10 11 per  cell1% Good evidence for 
receptor  ac t ion  of s i a locompounds  has been p resen ted  for 
such bacter ia l  tox ins  as t e t anus  and  bo tu l i num 2~ and  
for lactins,  viruses,  mycop lasma ,  some hormones ,  and  
ant ibodies  21. SA m a y  also be involved in cat ionic b inding  
of calcium, wi th  an associa ted  influence on neuro t rans -  
m i t t e r  release and  up take  ~. 
Since D R  a major  cons t i t uen t  of DNA, the  e leva ted  
DR-level  in cerebel lum would suggest  a cor responding  
concen t ra t ion  of D N A  in the  cerebel lum. The cerebel lum 
conta ins  except iona l ly  large a m o u n t s  of DNA in the  rat ,  
r abb i t  and cat,  w i th  the  a m o u n t  exceeding t h a t  in the  
cerebra l  cor tex  by  a ra t io  of more  t h a n  6 to 123. This large 
a m o u n t  is a t t r i b u t e d  to the  ex t r eme  cell dens i ty  of the  
cerebellar  g ranular  layer.  Our research  on ra ts  is to our  
knowledge the  f irs t  d e m o n s t r a t i o n  of genetic differences 
in brain  SA and  D R ;  such differences for SA conf i rm 
the  specula t ion  m a n y  years  ago ~4 t h a t  SA should be 
readi ly affected by  genet ic  var iables  because gangliosides 

have  a h igh degree of individual  character ,  including the  
n u m b e r  of SA-residues.  In  subsequen t  research,  we have  
repl ica ted  the  different ia l  d i s t r ibu t ion  of bo th  SA and D1R 
in "Wistar ra t s  25. Moreover,  the  s t eady  s ta te  concen t ra t ion  
of bo th  subs tances  seems to be h ighly  responsive  to  
expe r imen ta l  var iables  ; we have  d e m o n s t r a t e d  s ignif icant  
effects  of age and/or  experience,  and  effects  of b o t h  
acute  and chronic  admin i s t r a t ion  of e thanol  2~. 
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Summary. L-glu tamic  acid in jec ted  in doses of 200-1000 nmoles  �9 kg 1 into the  cerebral  ventr ic les  of sheep had  dose-  
d e p e n d e n t  t he rm oregu l a to ry  effects :  an increase in hea t  p roduc t ion  and /o r  a decrease in resp i ra to ry  f r equency ,  and 
a rise in recta l  t empera tu re .  A dose of 800 nmoles  �9 kg -1 had  effects comparab le  w i th  those  of a similar in ject ion of 
3 nmoles  �9 kg -1 carbamylchol ine .  

W h e n  some of the  p u t a t i v e  t r a n s m i t t e r  subs tances  are 
in jec ted  in to  a la tera l  cerebra l  ventr ic le  of the  unan-  
aes the t ized  sheep t h r o u g h  a previous ly  implan ted  ven-  
t r icu lar  cannula ,  t h e y  cause d i s t inc t  and  qui te  regular  
p a t t e r n s  of change  in the  t he rmoregu la to ry  effectors wi th  
r e su l t an t  changes  in recta l  t e m p e r a t u r e  (Tre) as summa-  
rized in t he  1st 4 co lumns  of the  tab le  2-4. These a p p a r e n t l y  
order ly  changes  in ef fec tor  act ivi t ies  have  been in ter-  
p re ted  as evidence t h a t  these  subs tances ,  a l though  appl ied 
in a r a the r  gross and diffuse way,  each act  a t  par t i cu la r  
poin ts  a t  the  cen t ra l  ne rvous  in ter face  be tween  the  
af ferent  p a t h s  f rom the rmosensor s  and  the  ef ferent  p a t h s  
to t he rmoregu l a to ry  effectors.  
Other  possible t r a n s m i t t e r  subs tances  tes ted  in our labo- 
r a to ry  a t  an  ear ly  s tage  in th i s  con t inu ing  s t u d y  were:  

h i s tamine ,  L-g lu tamic  acid, taur ine,  glycine and  y-amino-  
bu tyr ic  acid. At  dose levels of up to 200 nmoles  �9 kg -1 
these  subs tances  vcere no t  found to cause the rmoregu la -  
t o ry  effects  when  in jec ted  in to  a la teral  cerebral  ventr ic le  
a t  0 and  40~ a m b i e n t  t e m p e r a t u r e  (Ta) S. In  o the r  
species, however ,  some of these  subs tances  have  been  
found to  elicit t he rmoregu la to ry  effects or, a t  least,  t o  
cause changes  in b o d y  t e m p e r a t u r e  when  appl ied  c e n -  
trally6, L The differences be tween  the  doses of 5-HT, 
CCh, NA and  DA (table) which  were required to  elicit 
t h e rmo reg u l a t o ry  effects  could relate  to differences in 
the  ra te  and  e x t e n t  of diffusion into brain  t issue f rom 
the  ventr icles ,  and differences in the  accessibi l i ty of t he  
t a rge t  synapses ,  as well as to differences in receptor  
densi t ies .  We  could, therefore ,  have  missed the  t h e r m o -  

Thermoregulatory changes induced by ICV injections of drugs 

Responses Drugs and doses 
5-HT NA DA CCh Glut 
40 nmoles �9 kg -1 100 nmoles �9 kg -1 200 nmoles �9 kg -1 3 nmoles �9 kg -1 800 nmoles �9 kg -1 

Panting (at high Ta) ~' ~ ~ ~ ~, 
* Ear skin temperature ~ ~ ~, ~. 
Shivering (at low T~) ,~ ~, 4 1" 
Rectal temperature (Tre) ~ ~ ** ~ ** ~ 

5-HT, 5-hydroxytryptamine; NA, noradrenaline; DA, dopamine; CCh, carbamylcholine (carbachol); Glut, L-glutamic acid; Ta, ambient 
temperature; ]", increase; ~,, decrease; * indicates state of peripheral vasomotor tone; ** ICV NA or DA causes a rise in Tre at high T~ 
and a fall in Tre at low Ta. 
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regula tory  effects  of some of these o ther  pu t a t i ve  t rans -  
mi t t e r  subs tances  because  insufficient  amoun t s  were in- 
jected.  
In  a recen t  re inves t iga t ion  we have  found t h a t  h i s t amine  
has  a d i s t inc t  exc i t a to ry  act ion on all 3 au tonomic  
t he rmoregu la to ry  effectors :  r esp i ra to ry  f requency,  pe-  
r ipheral  vasoconst r ic t ion ,  and hea t  p roduc t i on  by  
shivering s. Taurine,  a l though  only in ve ry  high doses, 
has  ye t  ano the r  d i s t inc t  set of effects:  it inhibi ts  all 3 
au tonomic  t he rmoregu la to ry  effector  functions.  We have  
now re inves t iga ted  the  t he rmoregu la to ry  effects of L- 
g lutamic  acid a t  d i f ferent  amb ien t  t e m p e r a t u r e s  and 
repor t  as follows. 
Results. At 20~ T~ an in t race rebroven t r i cu la r  (ICV) 
inject ion of 200 nmoles  . kg -1 caused vasocons t r ic t ion  of 
the  ears, a small  depress ion of resp i ra to ry  f requency  (RF) 
and  a rise in Tre. At  dose levels of 800-1000 nmoles  �9 kg -I  
these effects were greater .  At  10~ T~ an 1CV inject ion 
of 800-1000 nmoles  �9 kg -1 into the  shorn sheep resul ted  
in the rapid onset  of visible shivering.  At  the  same t ime 
there  was an increase in oxygen  consumpt ion  and a 
large rise in Tre. At  40~ T a  a n  ICV inject ion of 800-1000 
nmoles  �9 kg -1 caused a fall in R F  and, again, an increase 
in Try. 
As the tab le  indicates  the  t he rmoregu la to ry  effects  of 
ICV inject ions  of 800 n m o l e s ,  kg -1 of L-glu tamic  acid 
are v i r tua l ly  the  same as those previously  recorded in 
response to an ICV inject ion of 3 n m o l e s ,  kg 1 of car-  
bachol ,  a l though  they  are of a shor ter  dura t ion .  As wi th  
carbachol  9, the  t he rmoregu la to ry  effects were a t t e n u a t e d  
by  a pr ior  ICV inject ion of the  muscar inic  receptor -  
blocker,  a t rop ine  su lpha te  in a dose of 20 nmoles  �9 k g  -1.  
Discussion. There  is no clear <~vidence t h a t  g Iu tamate  
funct ions  in the  brain  as a truv synap t ie  t r a n s m i t t e r  
subs tance ,  a l though when app l ied  i (mtophoret ical ly  to 

cells in the  CNS it has  been repor ted  1~ to exci te  m a n y  of 
t h e m  ir respect ive  of the i r  respons iveness  to o ther  p u t a t i ve  
t r a n s m i t t e r  subs tances .  In  view of this  alleged non-  
specific exc i t a to ry  effect  of g lu tamate ,  the  p a t t e r n e d  
t h e rmo reg u l a t o ry  effects  of large doses of L-g lu tamic  
acid in jec ted  into the  cerebral  ventr ic les  of the  sheep  
were unexpec ted .  There  is no d o u b t  a b o u t  the  classifica- 
t ion of the  observa t ions  repor ted  here:  g lu t ama te  has an 
effect  ident ical  to t h a t  of acetylchol ine  plus eserine, or 
of carbachol ,  s imilar ly appl ied a t  much  lower concent ra-  
t ions. G lu t ama te  could be ac t ing  as a cho l inomimet ic  
on ACh-receptors  or i t  could be s t imula t ing ,  d i rec t ly  
or indirect ly,  the cholinergic neurones  on the  p a t h w a y  
responsible  for exci t ing hea t  p roduc t ion  and  inhib i t ing  
hea t  loss. Why,  in these  exper iments ,  the  exc i t a to ry  
act ion of g lu t ama te  should be conf ined to th is  one p a t h -  
way  is no t  clear. 
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l~tudes des  var iat ions  quanti tat ives  du passage  de la ferritine au niveau de la m e m b r a n e  basale  
g lom6rula ire  en fonction du t e m p s  et sous  l ' influence de la th6ophyl l ine  

T i m e  and theophyl l ine  influence on the quantitat ive var iat ions  of the g lomeru lar  b a s e m e n t  m e m b r a n e  
ferritin pa thway  
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Summary.  A fine q u a n t i t a t i v e  evalua t ion  of ferr i t in  aggregates  in ra t  GBM permi t s  to counts  5.08 =k 1.51 and 18.30 =k 
3.21 g/cm 2, respec t ive ly  30 and 60 min af ter  ferr i t in  in jec t ion;  likewise, 30 min af ter  ferr i t in  admin i s t ra t ion ,  5.08 -k 
1.51 and 17.11 • 3.9 g/cm ~, respect ively  in normal  and theophy l l ine - t r ea t ed  animals .  

L 'u t i l i sa t ion  de n o m b r e u x  t raceurs  prot6iques  a permis  
de mieux comprendre  le c h e m i n e m e n t  des macromol4-  
cules au niveau des diff6rents  41dments s t r u c t u r a u x  du 
filtre glom6rulaire,  mats  aucune th6orie ne s 'es t  encore 
impos6e pa rmi  les divers sch4mas propos6s 1 a. Malgr6 les 
n o m b r e u x  t r avaux  r6alis6s dans  ce domaine,  aucun au teur  
n ' a  6tudi6 q u a n t i t a t i v e m e n t  ia rdpar t i t ion  du t raceur  au 
sein des s t ruc tures ,  comme Ie pr6cise K a r n o v s k y  i: <~toute 
t en t a t i ve  de quan t i f i ca t ion  est  difficile et  n ' a  gu6re 6t4 
essay6e ~>. 
Nous pr6sentons  une m6thode  de comptage  qui p e r m e t  de 
d6 te rminer  la densi t6 des grains de ferri t ine au sein d 'une  
s t ruc tu re  glom6rulaire par t i cu l i6 rement  in t6ressante ,  la 
m e m b r a n e  basale glom6rulaire.  Nous pouvons  ainsi suivre 
les var ia t ions  quan t i t a t i ve s  du passage t ransglom6rula i re  

du traceur,  soit en fa isant  wir ier  le t emps  s6parant  l ' injee-  
t ion de la ferri t ine du sacrifice de l 'animal ,  soit  en modi-  
f iant  los pa ram6t res  h 6 m o d y n a m i q u e s  glom6rulaires par  
perfus ion de thSophyll ine.  
Matdriel et mdthode. 9 ra ts  m&les, de souche Wis tar ,  p e s an t  
250 g, anesth6si6s & l 'ur6thane,  son t  perfus4s avec du 
s4rum physiologique  ~ la vi tesse de 0,15 ml /min  (sauf les 
ra t s  Th  30 qui re~oivent  ia m~me perfus ion ~t IaqueIle on 
a joute  de la th6ophyl l ine  ~t 3 mg/ml) .  A la 15 e min,  1,25 ml  
d ' une  solut ion de ferr i t ine  X 50 mg/ml  (N.B.C., Cleveland) 
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