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re leased  b y  t h e  ac t ion  of a m p h e t a m i n e .  However ,  topi-  
ca l ly  app l ied  n o r a d r e n a l i n e  h a d  no s ign i f i can t  effect  on 
local blood flow in t he  p r e s e n t  e x p e r i m e n t a l  condi t ions .  
On ly  i sopro te reno l  showed  a sma l l  effect  on C o B F  w h ic h  
is in l ine w i t h  p r ev ious  o b s e r v a t i o n s  7,8. An  inc reas ing  
a m o u n t  of ev idence  po in t s  to  t he  idea  t h a t  cerebra l  b lood 
flow m i g h t  be u n d e r  t he  con t ro l  of neu rogen ic  m e c h a n i s m s  
o r i g in a t i n g  in t h e  b ra in  s t e m  9-1a. The  fac t  t h a t  chlor-  
p r o m a z i n e  15,1~ wh ich  is k n o w n  to  depress  b ra in  s t e m  
m e c h a n i s m s ,  c o m p l e t e l y  b locked  t h e  ce reb rovascu la r  
effect  of a m p h e t a m i n e  s u g g e s t s  t h a t  t h e  r epo r t ed  ind i rec t  
ef fect  of a m p h e t a m i n e  on cor t ica l  b lood vesse ls  m i g h t  be 
r e l a t ed  to t h e  a c t i v a t i o n  of a d i l a t a t o r y  s y s t e m  o r ig ina t ing  
in t h e  b ra in  s t e m  a n d  p ro j ec t i ng  t o  t h e  cerebra l  cor tex .  
T h e  b lockade  b y  a t rop ine  of t he  ce r eb rovascu l a r  effect  of 
a m p h e t a m i n e  is su gges t i ve  t h a t  t he  p roposed  b ra in  s t e m  
m e c h a n i s m  m i g h t  inc lude  a chol inergic  s tep.  
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Summary. A n  a t t e m p t  was  m a d e  to  repl ica te  t he  conf l ic t ing  p rev ious  r epo r t s  of h y p o -  a nd  h y p e r t h e r m i c  effects  of 
i n t r a h y p o t h a l a m i c a l l y  a d m i n i s t e r e d  carbachol .  Desp i t e  u s ing  t he  s a m e  coord ina tes ,  in jec t ion  p a r a m e t e r s ,  a n d  s t ra in  
of r a t s  r ep o r t ed  b y  o thers ,  on ly  h y p o t h e r m i a  was  conc lus ive ly  d e m o n s t r a t e d .  I t  was  conc luded  t h a t  t he  chol inergic  
s y s t e m  m e d i a t e s  h e a t  loss m e c h a n i s m s  in ra ts .  

The re  ex i s t s  a cons iderab le  c o n t r o v e r s y  over  t he  role of 
t h e  chol inergic  s y s t e m  in t he  cen t r a l  con t ro l  of t h e r m o -  
r e g u l a t i o n  in roden t s .  Desp i t e  a w e a l t h  of s tud ie s  indi-  
c a t i n g  t h a t  ace ty lcho l ine  (ACh) m a y  m e d i a t e  h e a t  loss 
m e c h a n i s m s  1-~, some  i n v e s t i g a t o r s  sti l l  m a i n t a i n  t h a t  
ACh  is i n v o lv ed  in h e a t  ga in  m e c h a n i s m s  and  h a v e  even  
deve loped  e l eg an t  mode l s  of t h e r m o r e g u l a t i o n  on t he  

b a s i s  of s c a n t y  ev idence  7-1~ Since the re  were some  
v a r i a t i o n s  in t e c h n i q u e  a n d  o the r  p rocedure s  b e t w e e n  
t he se  conf l ic t ing  s tudies ,  i t  was  dec ided  to  a t t e m p t  to 
rep l ica te  two of t he  key  e x p e r i m e n t s  in th i s  a rea  n ,  TM 

T h e  resu l t s  of t h e  p r e s e n t  s tud ie s  are c o n s i s t e n t  w i th  t he  
view, ex p re s sed  b y  t he  m a j o r i t y  of r e sea rch  workers  in 
t h i s  field, t h a t  a cen t r a l  chol inergic  s y s t e m  m e d i a t e s  h e a t  
loss m e c h a n i s m s  in ra t s .  
I n  one e x p e r i m e n t  female  S p r a g u e - D a w l e y  ra t s ,  approx i -  
m a t e l y  130-190 g a n d  70 d a y s  old, were un i l a t e r a l l y  
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Maximum deviation of temperature and time to reach maximum effect after intrahypothalamic injections of carbachol 

Treatment group N Sex Coordinates Maximum deviation (~ Time for response (min) 
(mean i SEM) (mean 2[: SEM) 

2 Izg earbachol AP 1.8 
6 F ML 1.5 -- 2.7 -t- 0.3 27 -4- 1 

1 [xl saline DV -- 8.5 

2 [/.g earbachol AP 1.7 
3 M ML 0.8 -- 1.1 i 0.4 20 :~ 4 

1 ~zl saline DV -- 8.5 

5 [zg carbachol AP 1.7 
6 M ML 0.8 -- 2.1 -r 0.5 34 -4- 8 

0.5 [~l saline DV -- 8.5 
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c a n n u l a t e d  (23 gauge s ta in less  s teel  c a n n u l a  guides) u n d e r  
sod ium p e n t o b a r b i t a l  (35 mg/kg)  anes thes ia .  The  t ip  of 
t h e  c a n n u l a  was  a imed  for t he  an t e r i o r  p reop t i c  a rea  of 
t he  h y p o t h a l a m u s  12. 1-2  weeks  a f t e r  surgery,  t he  r a t s  
were g iven  a c en t r a l  i n j ec t ion  of 2 txg of c a rbacho l  in  a 
v o l u m e  of 1 ~1 of i sotonic  sal ine solut ion.  B o d y  t e m p e r a -  
t u r e s  were r ecorded  b y  m e a n s  of a t h e r m i s t o r  p robe  t h a t  
was  inse r t ed  6-8  cm in to  t h e  r e c t u m  and  t a p e d  loosely 
to  t h e  tail .  The  an im a l s  were v i r t u a l l y  u n r e s t r a i n e d  whi le  
t e m p e r a t u r e s  were be ing  recorded.  
I n  t he  second e x p e r i m e n t  male  H o o d e d - W i s t a r  rats ,  
a p p r o x i m a t e l y  260-320 g a n d  90 days  old, were used. 
T h e y  were un i l a t e r a l l y  c a n n u l a t e d  in t he  an t e r i o r  p reop t ic  
a rea  a t  one of 2 s i tes:  A P  1.7, NiL 0.8-1.0,  D V  -8.511 
or A P  1.8, ML 1.5, D V - 8 . 5 1 3  in o rder  to  p roduce  e i t he ra  
h y p e r -  or  h y p o t h e r m i c  response,  respect ive ly .  B o d y  t em-  
p e r a t u r e s  were recorded  a f t e r  e i the r  2 /zg c a r b a c h o l  in 
1 ~1 isotonic  sal ine 12 or 5 ~g ca rbacho l  in 0.5 [xl i sotonic  
sal ine 11. 
The  resu l t s  of these  e x p e r i m e n t s  are s u m m a r i z e d  in t he  
t ab le .  The re  was a m e a n  decrease  of 2.7~ in 6 of t h e  11 
female  r a t s  wh ich  e x h i b i t e d  a n y  obv ious  change  in t e m -  
pe ra tu re .  His to logica l  e x a m i n a t i o n  revea led  t h a t  those  
6 wh ich  e x h i b i t e d  h y p o t h e r m i a  h a d  the i r  c a n n u l a  t ips  
in  t he  lower b o u n d a r y  of t he  a n t e r i o r  p reop t i c  area,  whi le  
those  w h i c h  d id  n o t  r e s pond  were found  to h a v e  t h e i r  
c a n n u l a  t ips  be low t he  lower b o r d e r  of the  a n t e r i o r  
p reop t i c  area.  
M a n y  of t he  ma le  r a t s  d is lodged the i r  c a n n u l a  guides  
before  t h e y  could  be  t es ted .  B o t h  an i m a l s  wh ich  were 
g iven  2 [xg of c a r b a c h o l  in  1 [xl of i sotonic  sal ine a t  t he  
coord ina tes  used b y  O v e r s t r e e t  e t  al. 12 exh ib i t ed  h y p o -  
t h e r m i a .  So did  those  an i m a l s  wh ich  h a d  c a n n u l a e  a imed  

a t  t he  coo rd ina t e s  of A v e r y  11, as can  be seen in t he  table .  
H y p o t h e r m i a  was obse rved  regardless  of the  dose or 
v o l u m e  of in jec t ions .  Con t ro l  in jec t ions  of isotonic  sal ine 
p roduced  no  obv ious  t e m p e r a t u r e  va r i a t i on .  
These  resu l t s  h a v e  conf i rmed  t he  r epo r t s  of m a n y  p rev ious  
worker s l - e ,  13 wh ich  h a v e  shown  t h a t  i n t r a h y p o t h a l a m i c  
a d m i n i s t r a t i o n  of chol inergic  agonis t s  p roduces  a hypo-  
t h e r m i c  response,  b u t  h a v e  failed to rep l ica te  t he  f ind ings  
of A v e r y  ~-11 of h y p e r t h e r m i a  fol lowing i n t r a h y p o t h a l a m i c  
in jec t ions .  Since the  p r e s e n t  e x p e r i m e n t s  used t he  same 
a n a t o m i c a l  coord ina tes ,  p a r a m e t e r s  of in j ec t ion  and  
s t r a i n  a n d  sex of r a t s  used in p rev ious  conf l ic t ing  repor ts ,  
t hese  va r i ab le s  do n o t  a p p e a r  to  be  t he  cr i t ica l  ones  in 
a c c o u n t i n g  for differences  in  f indings.  However ,  because  
of loosening of the  cannu lae ,  the  a c t u a l  si tes of in jec t ions  
could n o t  be conc lus ive ly  p in -po in ted ,  Therefore ,  the  
poss ib i l i ty  t h a t  t he re  are 2 chol inergic  t h e r m o r e g u l a t o r y  
centres ,  one for h e a t  loss and  one for h e a t  gain,  m u s t  
r e m a i n  open.  
Never the less ,  i t  should  be  e m p h a s i z e d  t h a t  t he  ev idence  
for a chol inergic  s y s t e m  m e d i a t i n g  h e a t  loss m e c h a n i s m s  
in r a t s  in  m u c h  more  compel l ing .  One example  is t h a t  
a t rop ine  ha s  been  shown  to  b lock  t he  h y p o t h e r m i c  effects 
of c en t r a l l y  a d m i n i s t e r e d  c a r b a c h o l  1~, b u t  t he re  is no  
ev idence  on  w h e t h e r  i t  b locks  t he  h y p e r t h e r m i c  effects  
of th i s  cho l inomimet ic .  U n t i l  such ev idence  is fo r thcoming ,  
we sugges t  t h a t  t he  chol inergic  s y s t e m  in the  an t e r i o r  
p r eop t i ca  a rea  is p r e d o m i n a n t l y  i nvo lved  in h e a t  loss 
m e c h a n i s m s  in r a t s  and  t h a t  t he  models  of t h e r m o r e g u l a -  
t ion  p rev ious ly  repor ted~  1~ should  be  r ega rded  w i t h  
cau t ion .  
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Summary. The  induced  secre t ion  of r a t  l iver  mic rosoma l  f l -glucuronidase in to  se rum is, un l ike  o t h e r  p ro te ins  secre ted 
f rom liver, n o t  d e p e n d e n t  u p o n  an  i n t a c t  m i c r o t u b u l e  a p p a r a t u s .  

Secre t ion  in m a n y  cell s y s t em s  ha s  now  been  d o c u m e n t e d  
to be  a m i c r o t u b u l e  d e p e n d e n t ,  colchicine inh ib i t ab le ,  
cel lular  process.  S tudies  on  r o d e n t  liver,  b o t h  in v i t ro  
a n d  in vivo,  h a v e  i n d i c a t e d  t h a t  t h e  secre t ion  of newly  
syn thes i zed  a l b u m i n  in to  s e rum or i n c u b a t i o n  med ia  is 
m a r k e d l y  depressed  b y  colchic ine  or o t h e r  agen t s  wh ich  
d i s r u p t  t he  m i c r o t u b u l e  n e t w o r k l ,  2. These  s tud ies  h a v e  
s h o w n  t h a t  t o t a l  h e p a t i c  p r o t e i n  synthes is ,  as m e a s u r e d  
b y  amino  acid inco rpora t ion ,  is una f fec t ed  b y  t he  exper i -  
m e n t a l  cond i t ions  imposed.  A bu i ld -up  of label led  a l b u m i n  
ha s  been  de t ec t ed  w i t h i n  h e p a t o c y t e s  in t he  presence  of 
t h e  a n t i - m i c r o t u b u l e  agen t s  co inc iden t  w i t h  t he  depress ion  
of secret ion.  S imi la r  f ind ings  h a v e  been  r e p o r t e d  b y  
groups  s t u d y i n g  f ib r inogen  8 a n d  l ipopro te in  4 secre t ion  
f rom l iver  in to  serum.  A l t h o u g h  morpholog ic  ev idence  
for  comple te  m i c r o t u b u l e  d i s r u p t i o n  has  n o t  a lways  been  
o b t a i n a b l e  1, t h e  lack  of a n y  effect  of lumicolch ic ine  1,3 
suggests  a m i c r o t u b u l e  s i te  of ac t ion  for t he  colchicine 
effect.  
The  a d m i n i s t r a t i o n  of a n y  one of severa l  o rgano-  phos-  
p h a t e s  to  r a t s  ha s  been  s h o w n  to el ici t  a specific rise in  
s e r u m  f l -glucuronidase levels  5. This  rise is i n d e p e n d e n t  

of new p ro t e in  syn thes i s  a n d  the  source of t he  secre ted  
e n z y m e  is t he  m i c r o s o m a l  pool  of f l -glueuronidase 
c o n t a i n e d  in h e p a t o c y t e s  6. Microsomal  ma rke r s  inc lud ing  
g lucose -6 -phospha tase  a n d  mic rosoma l  a l b u m i n  ( immuno-  
logical ly  de tec tab le )  are  una f fec ted  b y  o r g a n o p h o s p h a t e  
in jec t ion .  I n  l igh t  of t he  a fo r emen t ioned  studies ,  t he  
d e p e n d e n c e  of d i i sop ropy l f luo rophospha t e  (DFP) induced  
secre t ion  of f l -glucuronidase on an  i n t a c t  m i c r o t u b u l e  
s y s t e m  was eva lua ted .  
Fas ted ,  anes the t i zed  200-g female  W i s t a r  r a t s  were used 
for all  s tudies .  A t  zero t ime,  25 [xCi of 14C D-leucine was 
in jec ted  in to  t he  femora l  ve in  w i t h  or  w i t h o u t  colchicine 
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