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Central  effect of  5 , 8 ,  l l , 1 4 - e i c o s a t e t r a e n o i c  acid (arachidonic  acid) 
on the t emperature  in the consc ious  r a b b i t  

S. B. K a n d a s a m y  

Department o/ Pharmacology, School o/ Pharmacy, University o /Benin ,  Benin City (Nigeria), d May  1977 

Summary. H y p e r t h e r m i a  induced by  arachidonic  acid in r abb i t  was a t t e n u a t e d  by  p h en o x y b en zami n e ,  cyp rohep t ad ine  
and  indomethac in .  The reduc t ion  in arachidonic  acid hype r the rmia ,  a f ter  6 -OH-DA and  the  failure of P C P A  to reduce 
th is  rise, indica tes  the  i nvo lvemen t  of noradrena l ine  in arachidonic  acid hype r the rmia .  

The effect  of the  monoamines  on body  t e m p e r a t u r e  va ry  
f rom species to  species. P ros t ag land ins  of the  E series 
(PGE) cause an increase in b o d y  t e m p e r a t u r e  in all the  
m a m m a l i a n  species so far inves t iga ted  l -L I t  has  been 
a l ready  repor ted  t h a t  no t  only  P G E  2 b u t  also i ts  precursor  
5, 8,11,14-eicosatetraenoic acid (arachidonic acid) p roduced  
dose -dependen t  h y p e r t h e r m i a  when  in jec ted  in t racerebro-  
ven t r i cu la r ly  (i.c.v.) in rabbitsS,  L The p resen t  invest i -  
ga t ion  was unde r t aken :  a) to  e lucidate  the  na tu re  of 
cent ra l  receptors  involved in a r a c h i d o n i c  acid hyper -  
t he rmia ;  b) to f ind out  the  in ter re la t ions  be tween  arachi-  
donic  acid and  biogenic amines  in t he  t e m p e r a t u r e  regu- 
la t ion ; and  c) to ver i fy  in vivo the  hypo thes i s  p roposed  by  
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Fig. 1. Effects of phenoxybenzamine, 1 mg/kg i.v., and cyprohepta- 
dine, 3 mg/kg i.v., on byperthermia induced by arachidonic acid (C), 
100 g.g/kg i.c.v. Each point shows the difference between phenoxy- 
benzamine or cyprohepatadine control temperatures and those ob- 
served with the agonist. Abscissa: 0 = time of the i.c.v, injection of the 
agonist. C = effects of arachidonic acid (16 animals), experimental 
groups: 4 animals. Bars show SE of the mean. 

Vane  10 t h a t  an t ipyre t i cs  and  an t i - i n f l ammat o ry  drugs  in- 
h ib i t  the  synthes is  of PGs f rom the i r  precursors  11, 12. This 
p resen t  r epor t  descr ibes  t he  effect  of cyprohep tad ine ,  
p h e n o x y b e n z a m i n e  and p imozide  on the  h y p e r t h e r m i a  
induced  b y  i.c.v, admin i s t r a t i on  of arachidonic  acid in 
rabbi ts .  In  addi t ion,  the  effect  of indomethac in ,  6 -hydroxy-  
dopamine  (6-OH-DA), wh ich  is a cen t ra l  deple tor  of nor- 
adrenal ine,  and  para -ch loro-phenyl -a lan ine  (PCPA), which  
is a cent ra l  deple tor  of 5HT, were inves t iga ted .  
Materials and methods. Male albino rabb i t s  weighing 2-3 kg 
were used. Animals  whose  t e m p e r a t u r e  were e i ther  too 
h igh  ( >  39.9~ or too var iable  were discarded.  Groups 
of a t  least  4 animals  were used;  precise n u mb er s  for mos t  
expe r imen t s  are given in the  legends of the  figures. I.c.v. 
in ject ion was made  wi th  a 'd i rec t  in jec t ion '  t echn ique  
descr ibed b y  Jacob  et  al. 13, in which  pyrogen-f ree  saline 
had  prac t ica l ly  no effect  on the  t empera tu re .  The vo lume 
of in ject ion was 0.05 ml/kg.  
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Fig. 2. Temperature response of rabbits to arachidonic acid (C), 
100 [xg/kg i.c.v., before and after depletion of brain noradrenaline 
by 6-OH-DA, 500 [zg/kg i.c.v., dosed on days 1, 4 and 7. 
Abscissa: 0 ~ time of the i.c.v, injection of arachidonic acid; C as 
in figure 1. Experimental group: 6 animals. 
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Fig. 3. Effect of indomethacin, 10 mg/kg s.c,, on hyperthermia in- 
duced by i.c.v, arachidonic acid (C), 100 vg/kg, i.c.v. Points obtained 
as described in figure 1. 
Abscissa: 0 = time of the i.c.v, injection of the agonist. C as in 
figure 1. Experimental group: 4 animals. 
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Arach idon ic  acid was d issolved in sterile,  pyrogen- f ree  
0 .9% sod ium chlor ide  so lu t ion  a n d  j u s t  before  i.c.v, in-  
j ec t ion  t he  so lu t ion  was passed  t h r o u g h  a mil l ipore  fi l ter.  
The  a n t a g o n i s t s  were i n j ec t ed  e i the r  i.v. ( cyprohep tad ine ,  
p h e n o x y b e n z a m i n e  a n d  p imozide) ,  or s.c. ( indomethac in )  
in m o s t  e x p e r i m e n t s  before  t he  i.c.v, a d m i n i s t r a t i o n  of 
t he  agonis ts .  The  t i m e - i n t e r v a l  was  30 rain  for all  t h e  
drugs.  The  6 -OH-D A  was dissolved in sterile,  py rogen-  
free 0.9% sod ium chlor ide  so lu t ion  c o n t a i n i n g  1 m g / m l  
ascorbic  acid.  J u s t  before  i n j ec t i on  t he  so lu t ion  was ad-  
j u s t e d  to  p H  5.0 w i t h  M N a O H  a n d  passed  t h r o u g h  a mill i-  
pore  fi l ter.  I n  t he  case of PCPA,  i t  was a d m i n i s t e r e d  
ora l ly  in ge la t ine  capsules  in a dose of 300 mg/kg,  a s imi lar  
dose be ing  g iven  24 h la ter .  
Doses are expressed  pe r  kg  b .wt .  For  c y p r o h e p t a d i n e  
(Merk, S h a r p  & Dohme) ,  p h e n o x y b e n z a m i n e  (Smi th ,  
Kl ine  & French) ,  a n d  6 - h y d r o x y - d o p a m i n e  (6-OH-DA) 
(Biotec,  Sweden)  t h e y  refer  to  t he  hydroch lo r ides ;  for 
p imozide  (Janssen ,  Belgium),  i n d o m e t h a c i n  (Merk, Sha rp  & 
Dohme) ,  a n d  (pa ra -ch lo ro -pheny l -a lan ine )  (PCPA) (Sigma) 
to  t he  c o m p o u n d  i tself ;  and  for a r ach idon ic  acid (Sigma) 
to  i ts  sod ium salt .  
T e m p e r a t u r e s  were m e a s u r e d  us ing  a t h e r m i s t o r  p robe  
i n t r o d u c e d  12 cm in to  t h e  r e c t u m  a n d  connec t ed  to  a n  
E l e k t r o l a b o r a t o r i e t '  a p p a r a t u s .  The  an ima l s  were p laced  
in r e s t r a in ing  cages a t  leas t  2 h before  t he  b e g i n n i n g  of t he  
expe r imen t s .  T h e  r o o m  t e m p e r a t u r e  was 22 +2~  Sta-  
t i s t i ca l  s ignif icance was assessed w i t h  t he  classical  t - tes t .  
Results. H y p e r t h e r m i a  was induced  in t he  r a b b i t  b y  
a r ach idon ic  acid, 100 ~zg/kg i.c.v, p imozide  (1 mg/kg)  h a d  
no  s ign i f ican t  i n h i b i t o r y  effect  on  a rach idon ic  acid h y p e r -  
t he rmia ,  whereas  p h e n o x y b e n z a m i n e  (1 mg/kg)  a n d  

c y p r o h e p t a d i n e  (3 mg/kg)  abo l i shed  i t  ( p <  0.05), as 
shown  in f igure 1. 
R a b b i t s  were in jec ted  on  days  1,4 and  7 w i t h  6 -OH-DA 
(500 ~xg/kg i,c.v.). Fo l lowing  t he  1st dose, t he re  was a n  
i m m e d i a t e  rise of t e m p e r a t u r e  in  al l  an imals .  Af te r  t he  
second dose, t he re  was  a cons ide rab ly  smal ler  rise in  b o d y  
t e m p e r a t u r e .  Af te r  t he  3rd dose, t he re  was e i the r  no  effect  
or a v e r y  smal l  rise in  deep b o d y  t e m p e r a t u r e .  
The  h y p e r t h e r m i a  p roduced  b y  a rach idon ic  acid (100 ixg/ 
kg  i.c.v.) was  r educed  b y  40% af te r  t he  an ima l s  h a d  
been  t r e a t e d  w i t h  6 -OH-DA (figure 2), b u t  in PCPA-  
t r e a t e d  an imal s  (300 mg/kg) ,  t he re  was no  decrease.  I ndo -  
m e t h a c i n  (10 mg/kg)  a t t e n u a t e d  t he  rise induced  b y  
a raeh idon ic  acid b y  80%,  as s h o w n  in f igure 3. 
Discussion. The  decrease  in a rach idon ic  acid h y p e r t h e r m i a  
a f t e r  6 -OH-DA and  t h e  fai lure  of P C P A  to  reduce  th i s  rise 
in t e m p e r a t u r e  a rgues  in  f a v o u r  of t he  v iew t h a t  a rachi -  
donic  acid h y p e r t h e r m i a  m a y  be  p a r t l y  m e d i a t e d  b y  nor-  
adrena l ine ,  t h o u g h  t h e  d i rec t  ac t ion  of a rach idon ic  acid 
c a n n o t  be excluded,  as t he re  was on ly  40% r e d u c t i o n  in  
a rach idon ic  acid h y p e r t h e r m i a .  The  a n t a g o n i s m  of arachi -  
donic  acid h y p e r t h e r m i a  b y  p h e n o x y b e n z a m i n e  ind ica tes  
t he  i n v o l v e m e n t  of cen t r a l  ~-adrenoceptors .  Cypro-  
h e p t a d i n e  a n t a g o n i s m  on a rach idon ic  acid h y p e r t h e r m i a  
m a y  be  due  to i t s  i n h i b i t o r y  ac t ion  on  PGs  syn thes i s  1.. 
The  a t t e n u a t i o n  of a r ach idon ic  acid h y p e r t h e r m i a  b y  indo-  
m e t h a c i n  in v ivo  conf i rms  t he  h y p o t h e s i s  of Vane  10, t h a t  
a n t i - i n f l a m m a t o r y  subs t ances  i n h i b i t  PGs  syn thes i s  f rom 
t h e i r  precursors .  
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Chlorinated benzene  induct ion of hepatic  porphyr ia  1 
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Summary. 1,4-Dich lorobenzene  a n d  1 ,2 ,4- t r ich lorobenzene  were c o m p a r e d  w i t h  h e x a c h l o r o b e n z e n e  wh ich  is k n o w n  
to  cause  po rphyr i a .  A l t h o u g h  hexach lo robenze l l e  a d m i n i s t r a t i o n  resu l ted  ill a m a n y f o l d  increase  in  l iver  p o r p h y r i n  
levels  a n d  u r i n a r y  exc re t ion  of po rphyr in s ,  t he  lesser ch lo r i na t ed  c o m p o u n d s  d id  n o t  do so. 

The  fungicide  h e x a c h l o r o b e n z e n e  ha s  caused  ser ious 
o u t b r e a k s  of h e p a t i c  p o r p h y r i a  in  T u r k e y  as ev idenced  b y  
c u t a n e a  t a r d a  lesions a n d  p o r p h y r i n u r i a  2, 3. Th i s  has  been  
conf i rmed  in a n u m b e r  of l a b o r a t o r y  species inc lud ing  
rats ,  r abb i t s ,  gu inea-p igs  and  mice  3-s. H u m a n s  are also 
exposed to  t he  less ch l o r i na t ed  benzenes .  1,4-Dichloro- 
benzene  is wide ly  emp loyed  as a deodor izer  and  in 
mothba l l s .  1, 2, 4 -Tr i ch lo robenzene  is used ill solvents ,  oil 
add i t i ve s  a n d  t e r m i t e  e x t e r m i n a t o r s l  All  3 of these  com- 
p o u n d s  h a v e  been  iden t i f i ed  in b o t h  d r i n k i n g  w a t e r  s 
a n d  m u n i c i p a l  was te  w a t e r  1~ Desp i t e  n u m e r o u s  s tud ies  
car r ied  o u t  w i t h  hexach lo robenzene ,  l i t t le  work  has  been  
done  w i t h  r ega rd  to  t he  less ch l o r i na t ed  benzenes .  
R i m i n g t o n  and  Ziegler 11 r epo r t ed  t h a t  feeding r a t s  mono- ,  
di-, t r i -  a n d  t e t r a c h l o r o b e n z e n e s  resu l ted  in p o r p h y r i a .  
However ,  s ince t he  doses used were v e r y  h igh  (445-1140 
mg/kg)  a n d  for s h o r t  t i m e  per iods  (5-15 days) ,  i t  was  of in-  
t e r e s t  to  c o m p a r e  1 ,4 -d ich lorobenzene  and  1, 2, 4- t r ichloro-  
benzene  w i t h  h e x a c h l o r o b e n z e n e  a t  lower dose-levels  for 
p ro longed  per iods  of a d m i n i s t r a t i o n .  
Materials and methods. Groups  of 5 r a t s  ( s t a r t ing  weigh ts  
of 120-140 g) were used.  Fem a l e s  were chosen  because  

t h e y  are more  suscep t ib le  to  t he  p o r p h y r i n o g e n i c  effects 
of hexach lorobenzeneS ,  l~. Hexach lo robenzene ,  1,2,4-  
t r i ch lo robenzene  and  1 ,4-d ichlorobenzene  were suspended  
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