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BELESLIN, D. B. AND R. D. MYERS. Observations on the hypothermic effect of rnetrazol bz the conscious cat. 
PHARMAC. BIOCHEM. BEHAV. 1(6) 727  729, 1973--In the unanesthetized cat maintained at an ambient temperature 
of 22-24°C,  metrazol injected intraperitoneally in do~s  from 6 0 - 9 0  mg/kg first caused restlessness followed by auto- 
nomic changes and tonic-clonic convulsions. During these convulsions a simultaneous rise in temperature of 0.3--0.5°C 
occurred that lasted for about 90 min. Thereafter, a long-lasting hypothermia of about 6 hr duration developed. Within 24 
hr the temperature returned to its normal level. Pretreatment with an intraperitoneal injection of phenobarbital sodium 
(50.0 - 150.0 mg/kg) 30 min prior to metrazol prevented the long-lasting fall in temperature, as well as the autonomic 
phenomena and tonic-clonic convulsions. The initial transient hyperthermia was not observed when the temperature was 
lowered by prior treatment with phenobarbital. The hypothermic effect of metrazol is probably the consequence of its 
direct action on thermoregulatory centers in the hypothalamus. 

Temperature and convulsions Metrazol and phenobarbital Hypothalamus Inhibition of thermoregulation 

C O N S I D E R A B L E  evidence  now  exists  for  the  h y p o t h e r m i c  
ef fec t  of  me t razo l  in dogs, rabbi t s ,  rats and  mice  [ 9 ] .  The 
cat, however ,  has received l i t t le  a t t e n t i o n  wi th  regard to the  
t h e r m o r e g u l a t o r y  ac t ion  of  met razo l ,  a l t h o u g h  it has been  
s h o w n  tha t  w h e n  the  cerebral  ventr ic les  of  cats anes the t i zed  
wi th  chlora lose  are pefused wi th  this  agent ,  shiver ing 
fo l lowed by a rise in colonic  t e m p e r a t u r e  occur red  [ 5 ] .  The  
present  e x p e r i m e n t s  were u n d e r t a k e n  to d e t e r m i n e  the  
effect  on the  b o d y  t e m p e r a t u r e  of  the  cat of  the  in t raper i -  
tonea l  in jec t ion  o f  metraz'ol.  F u r t h e r m o r e ,  it was of  in teres t  
to  s t udy  the  effect  of  p h e n o b a r b i t a l  on  the  the rmoregu la -  
tory  response  elici ted by this  subs tance .  

METHOD 

The e x p e r i m e n t s  were p e r f o r m e d  on 11 adul t  cats of  
e i the r  sex, weighing be tween  2.4 .4.0 kg. Metrazol  was 
in jected in t r ape r i t onea l ly  in doses of  6 0 . 0 - 9 0 . 0  mg/kg.  
Each cat was held in a plast ic res t ra in ing  c h a m b e r  wi th  the  
head outs ide  the  box .  The  b o d y  t e m p e r a t u r e ,  p lo t t ed  con-  
t inuous ly  on a p o t e n t i o m e t r i c  recorder ,  was m o n i t o r e d  by  a 
t h e r m i s t o r  p robe  (Yel low Springs I n s t r u m e n t )  inser ted  
abou t  10 cm in to  the  r e c t u m  and  held in pos i t ion  by  adhe-  
sive tape wrapped  gent ly  a r o u n d  the  base of  the  tail. The  
animals  were kept  at an a m b i e n t  t e m p e r a t u r e  of  22 - 2 4 ° C  

and the  in jec t ions  were given on ly  af te r  the  base line tem- 
pera tu re  had s tabi l ized for  at  least 1 hr. 

RESULTS AND I)ISCUSSION 

In the  unanes the t i z ed  cat ,  a n u m b e r  of  behaviora l  and 
a u t o n o m i c  effects  were ob t a ined  fol lowing an in t raper i -  
tonea l  in jec t ion  of  met razo l .  Restlessness appeared  first, 
t hen  t o n i c - c l o n i c  convuls ions  which  were fol lowed by 
deep  h y p o t h e r m i a .  

Within  2 - 3  min af te r  an in t r ape r i tonea l  in jec t ion  of  
6 0 - 9 0  mg/kg  met razo l ,  the  ton ic - -c lon ic  convuls ions  
began.  These convulsive episodes  c o n t i n u e d  f rom 2 0 - 7 0  
sec, the  f requency  and in tens i ty  depend ing  on the  dose of  
met razo l ,  Even in a dose of  60 mg/kg,  met razo l  was some-  
t imes lethal  to the  unanes the t i z ed  cat. The  t e m p e r a t u r e  
dur ing  the  convuls ion  rose f rom 0 . 3 - 0 . 5 " C  and remained  
elevated for abou t  90 rain,  a f te r  which  a long-last ing hypo-  
t he rmia  of  a b o u t  6 hr  d u r a t i o n  occurred.  Within  24 hr  the  
t e m p e r a t u r e  re tu rned  to its no rmal  level. When the  animal  
was p re t r ea t ed  wi th  an in t r ape r i tonea l  in jec t ion  of  pheno-  
barb i ta l  sod ium (50.0-  150.0 mg/kg)  30 min  pr ior  to an 
in jec t ion  of  met razo l ,  the  colonic  t e m p e r a t u r e  reached its 
no rmal  level a f te r  6 hr.  The results  of such an e x p e r i m e n t  
are shown  in Fig. 1. 

~'l'his research was supported in part by Office of Naval Research Contract N00014-67-A-0226-O003 and by National Science Foundation 
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FI(;. 1. Temperature response or" an un;mesthetized cat after intraperiloneal injections tJt melrazol (middle record) 
and phenobarbital and metrazol (lower record). The arrows indicate intraperitoneal injections in a dose of 6{1 mg/kg. 

At zero hour, phenobarbital sodium was njected nt raper tmeal lv  in a dose of150.0  mg/kg. 
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Apar t  f rom ton ic -c lon ic  convuls ions  and  the  fall in 
t e m p e r a t u r e ,  me t razo l  p roduced  the  typical  a u t o n o m i c  
responses  inc lud ing  re t r ac t ion  of  the  n i c t i t a t i ng  m e m b r a n e ,  
max ima l  mydrias is ,  h ippus ,  nys tagmus ,  e x o p h t h a l m u s ,  lac- 
r ima t ion ,  p i loe rec t ion ,  sal ivat ion,  m i c t u r i t i on  and  defe- 
ca t ion .  

In examin ing  the  effect  of  a convu l san t  dose of  me t razo l  
on a u t o n o m i c  p h e n o m e n a  wi th  special reference  to the  
t e m p e r a t u r e  of  the  consc ious  cat ,  we have found  tha t  a 
long-last ing h y p o t h e r m i a  occurs .  In con t ras t ,  me t r azo l  
per fused  t h r o u g h  the  cerebral  ventr ic les  of  the  cat anes the-  
t ized wi th  chlora lose  evokes a rise in body  t e m p e r a t u r e  [ 5 ] .  
Ac t ing  on  the  s t ruc tu res  l ining the  cerebral  ventr icles ,  
me t razo l  first p roduces  shiver ing which  leads to a rise in 
b o d y  t empe ra tu r e .  However ,  when  ep inephr ine  is added  to 
the per fusa te ,  shiver ing is great ly  reduced  and  the  elevated 
t e m p e r a t u r e  soon  begins to fall [ 5 ] .  F u r t h e r m o r e ,  w h e n  the  
h y p o t h e r m i a  in cats anes the t i zed  wi th  p e n t o b a r b i t o n e  
sod ium subsides  and the  t e m p e r a t u r e  rises, ch lora lose  per- 
fused t h r o u g h  the  cerebral  ventr ic les  suppresses  shivering 
and  the  t e m p e r a t u r e  again begins to fall [ 8 ] .  Thus ,  the 
h y p e r t h e r m i c  effect  of  met razo l  in the  anes the t i zed  cat 
may  not  necessari ly be due  to a d i rec t  ac t ion  on  t he rmo-  
sensi t ive e l ement s  in the  an t e r io r  h y p o t h a l a m u s ,  bu t  r a the r  

seems to be in i t ia ted  and ma in t a ined  by  shivering.  
Metrazol  enhances  the  release of  ace ty lcho l ine  [ I ]  bu t  

does  not  a l ter  the  c o n t e n t  of  n o r e p i n e p h r i n e  and 5-hy- 
d r o x y t r y p t a m i n e  in t issue ex t rac t s  [3 ,13]  or the i r  release in 
the  brain  [2 ] .  When these subs tances  are mic ro in jec ted  in to  
the  h y p o t h a l a m u s  or in jected in to  the  cerebral  ventr icles ,  
hyper -  or h y p o t h e r m i a  develops,  depend ing  on  the  species 
used [4, 6, 7, 11] .  I lowever ,  met razo l  un i fo rmly  produces  
h y p o t h e r m i a  in all species examined .  Thus,  the  h y p o t h e r -  
mic effect  of  me t razo l  could p robab ly  be the  result  of  a 
d i rec t  effect  of  the  drug on the t h e r m o r e g u l a t o r y  mech-  
anism in the  h y p o t h a l a m u s ,  and not  necessari ly med ia ted  
by  a release of a n e u r o h u m o r a l  subs t ance  f rom the  hypo-  
tha lamus .  

Phenoba rb i t a l  p r e t r e a t m e n t  abol ishes  the h y p o t h e r m i c  
ef fec t  of  me t razo l  in tha t  the  convulsan t  main ta ins  the  cat ' s  
b o d y  t e m p e r a t u r e  at a normal  level. This f inding is in agree- 
m e n t  wi th  those  of  previous  workers  [9, 10, 12] .  t lyper -  
the rmia  was not  observed ,  p robab ly  because the  re tu rn  of  
the body  t e m p e r a t u r e  to  normal  is the consequence  of  a 
r es to ra t ion  of  the  normal  func t ion  of the cent ra l  nervous  
sys tem in the  anes the t i zed  animal ,  which  is s o m e h o w  
coupled  wi th  the  ac t ion  of  met razo l  [ 10] .  
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