
15. 1. 1978 Speeialia ,59 

Materials and methods. 5-10-day-old  k/rttens and  0-3-day-  
old guinea-pigs  were in jec ted  by  a d i rec t  punc t u r e  
t echn ique  t h rough  the  soft  skull into the  la tera l  cerebral  
ventr ic les  (i.c.v.) w i th  10 ~g 5-HT or so lvent  (0.9% 
NaC1) in a volume of 20--40 $1. The animals  were placed 
in an open-c i rcui t  metabol ic  c h a m b e r  ma in t a ined  at  the  
t h e r m o n e u t r a l  t e m p e r a t u r e  (i.e. 30-33 ~ for k i t t ens  and  
30-32~ for guinea-pigs),  and  colonic t e m p e r a t u r e  was  
con t inuous ly  measured  by  coppe r - cons t an t an  t he rmo -  
couples. I n d o m e t h a c i n  (IM; 10 mg/kg) was in jec ted  i.p. 
3-6 h and  30 rain pr ior  to  the  i.c.v, in jec t ions  of 5-HT or 
physiologic saline. 
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Results and discussion. In  k i t t ens  (figure 1), i.c.v. 5-HT 
in jec t ion  was fol lowed by  a marked  increase in Tc as has  
been  found  by  Fe ldberg  e t  al. 7 in adu l t  cats .  However ,  
in k i t t ens  the  rise took place in 2 d i s t inc t  s teps :  an 
ear ly  and  a late one, s epa ra ted  by  a fall to a lmos t  the  
init ial  level. IM by  itself lowered Tc. In  animals  pre-  
t r ea t ed  wi th  IM, the  ear ly  rise a f te r  5-HT was greater ,  so 
t h a t  peak-Tc  a p p r o x i m a t e d  t h a t  of controls ,  t h e n  Tc 
r e t u rn ed  to  the  level seen before 5-HT in jec t ion  and  no 
late rise occurred.  
In  guinea-pigs (figure 2), i.c.v. 5-HT p roduced  an ear ly  
fall in Tc, followed by  a late  r ise:  a resul t  resembl ing  
those  of Bligh et  al. s on adul t  sheep,  goats  and  rabbi t s .  
The changes  were re la t ively  smal l  in b o t h  direct ions,  and  
conf i rmed the  observa t ions  of KomAromiL P r e t r e a t m e n t  
w i th  IM reduced  Tc by  0.2-0,4~ and  5-HT i.c.v, was 
followed by  an early fall in Tc similar  to t h a t  seen in 
guinea-pigs  n o t  t r e a t ed  wi th  IM; the  la te  increase in Tc 
was, however ,  abolished.  
The expe r imen t s  p resen ted  here show t h a t  5-10-day-old  
k i t t ens  and  0-3-day-o ld  guinea-pigs  give the rmoregu la -  
t o ry  responses  to i.c.v. 5-HT. The da t a  sugges t  t h a t :  
1. In  t he  n ew b o rn  k i t t en  h y p e r t h e r m i a  is the  p r i m a r y  
effect  of i.c.v. 5-HT in the  appl ied  dose, whereas  in t he  
newborn  guinea-pig it is hypo the rmia .  
2. In  newborn  k i t t ens  and  guinea-pigs,  the  late  rise in Tc 
af ter  5-HT is caused by  increased PG-synthes is .  

Fig. 2. Changes of Tc in 0-3-day-old guinea-pigs at 30-32 ~ ambient 
temperature (6 animals in each group, mean ~- SEM). Symbols as in 
figure 1. Tc at T 0 = 5-HT: 39.37 • 0.15~ 0.9% NaCI: 39.27 
0.16~ IM + 5-HT: 39.09 -~ 0.12~ IM + 0.9% NaCI: 39.14 i 
0.09~ 
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Prostaglandin El- induced fever in rabbits pretreated with p-chlorophenylalanine 1 
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Summary. The p ros tag land in  E l - induced  fever  was ne i ther  p o t e n t i a t e d  nor  a t t e n u a t e d  a t  all levels of the  a m b i e n t  
t e m p e r a t u r e s  (2, 22 and  32~ s tudied  af ter  p r e t r e a t m e n t  of the  conscious r abb i t s  w i th  p -ch lorophenyla lan ine ,  when  
compared  to  the  u n t r e a t e d  control .  

The cu r r en t  evidence favors  t h a t  p ros tag land ins  of the  E-  
series p l ay  some p a r t  in the  act ion of pyrogens  on the  
CNS 2,3. E x p e r i m e n t s  which  have  a t t e m p t e d  to assess 
the  pyrogenic  responses  of animals  wi th  a l tered  bra in  
serotonin  levels have  p roduced  confl ic t ing informat ion .  
Several  inves t iga tors  working  wi th  rabb i t s  have  found  
af ter  bra in  deple t ion  of serotonin  by  p-ch lorophenyla la -  
nine (pCPA) t h a t  pyrogenic  responses  were enhanced4,  5. 
In  cont ras t ,  Des Prez  and  Oates  ~ claim t h a t  deple t ion  of 
serotonin  levels in the  r abb i t  b ra in  to a round  9% of con- 
t rol  levels p roduced  no a l te ra t ion  in the  febrile responses  
to  endo tox in  inject ions.  Mil ton and  H a r v e y  7 repor t  t h a t  
ca ts  t r ea t ed  wi th  pCPA show a t t e n u a t e d  pyrogenic  re- 
sponses to p ros tag land in  EI(PGE1) inoculat ion.  In the  
p resen t  inves t igat ion,  the  febrile responses  induced by  
in t r aven t r i cu la r  admin i s t r a t ion  of the  pyrogen  P G E  1 were 
measured  in rabb i t s  p r e t r ea t ed  wi th  an i.p. dose of p C P A  
(300 mg/kg) to ascer ta in  whe the r  serotonin  dep le ted  ani- 
mals  could respond  adequa t e ly  to a subs tance  which al ters  
the  level a t  which b o d y  t e m p e r a t u r e  is regula ted .  

The an imals  t r e a t ed  wi th  p C P A  were s tud ied  72 h af ter  
the  inject ion,  when  sero tonin  dep le t ion  was max ima l  5,8. 
A 100 ~1 a l iquot  con ta in ing  500 ng of P G E  1 was ad-  
min is te red  into the  3rd cerebral  vent r ic le  t h r o u g h  a ven t r i -  
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cular  cannula  guide tube  which  had  been  previous ly  im- 
p l an t ed  in the  an imal  ~. The responses  of these  pCPA-  
t r e a t ed  an imals  to P G E  x were  assessed a t  3 d i f fe rent  am-  
b i en t  t e m p e r a t u r e s  (T~: 2, 22 and  32~ Metabol ic  ra te  
(MR), r e sp i r a to ry  evapora t ive  hea t  loss (E~s), ear  b l o o d  
flow (EBF),  rec ta l  (Tre) and  h y p o t h a l a m i c  (T~r) t empera -  
tures  were measured  ~. All drug  solut ions were p repa red  
in pyrogen-f ree  glassware which  was baked  a t  180~ for 
4 h before use. 
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Fig. 1. Record of rectal (T~) and hypothalamic (T~) temperatures, 
metabolic rate (MR), respiratory evaporative heat loss (E~)  and 
ear blood flow (EBF) from a pCPA-treated rabbit at an ambient 
temperature of 2~ At the arrow, injection into the 3rd cerebral 
ventricle of 0.1 ml with 500 ng of PGE v 

Figures  1-3 show t h a t  in each case the  p C P A - t r e a t e d  ani- 
mals  had no dif f icul ty  in ma in t a in ing  the i r  T~e wi th in  
normal  l imits  a t  all levels of T~ s tudied.  Animals  which 
were t r ea ted  wi th  pCPA,  a l though  showing no a l te ra t ions  
in MR at  b o t h  T~ of 22~ and  32~ did show a lower MR 
accompanied  by  a lower Eres a t  T~ of 2 ~ compared  to the  
u n t r e a t e d  control .  I t  was found  t h a t  the  PGE~-induced 
fever  was ne i the r  p o t e n t i a t e d  nor  a t t e n u a t e d  a t  all levels 
of T~ s tudied  a f te r  p r e t r e a t m e n t  of the  conscious rabb i t s  
w i th  pCPA, when  compared  to the  u n t r e a t e d  control .  In  
the  cold, t he  PGE~-induced fever  was b ro u g h t  abou t  by  
an increase in MR (figure 1). At  t h e rmo n eu t r a l i t y ,  the  
PGEx- induced  fever  was also due to  an increase in MR 
(figure 2). In  the  heat ,  the  PGEx- induced  fever  caused by  
an inhibi t ion of b o t h  hea t  loss mechanisms ,  b o t h  a de- 
crease in E B F  and  in E ~  (figure 3). 
The p re sen t  da t a  are incons i s ten t  w i th  t he  previous  results  
t h a t  deple t ion  of b ra in  sero tonin  b y  p r e t r e a t m e n t  wi th  
in t r aven t r i cu la r  admin i s t r a t i on  of 5 ,7 -d ihydroxy t ryp ta -  
mine  (5,7-DI-IT) reduced  the  PGE~-induced fever  in rab-  
b i t s  ~. Thus,  in spi te  of a s imi lar i ty  be tween  the  pCPA-  
t r ea t ed  and  5 ,7 -DHT- t rea ted  r abb i t s  in bra in  concen- 
t r a t ions  of serotonin,  t he  p C P A - t r e a t e d  animals  have  some 
more  in tac t  func t ion ing  serotonergic  neurons  for the  de- 
v e l o p m e n t  of fever.  The p C P A - t r e a t e d  rabb i t s  p r e sumab ly  
have  all serotonergic  neurons  func t iona l ly  depressed bu t  
morphologica l ly  in tac t .  A n o t h e r  fac tor  which  makes  the  
2 groups  of animals  no t  comparab le  is the  possible de- 
v e l o p m e n t  of d e n e r v a t e d  supersens i t iv i ty  in 5,7-DHT- 
lesioned rabbi ts .  However ,  it  should be no ted  t h a t  pCPA 
has  a n u m b e r  of o the r  act ions  besides i ts  ac t ion  on sero- 
t on in  syn thes i s  , for example  increasing up take  of amino 
acids t h r o u g h  bra in-b lood  barrierS, l0 as well as hav ing  
b o t h  per iphera l  and  cent ra l  act ions  which  m a y  account  
for its act ion.  
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Fig. 2. Record of rectal (T~e) and hypothalamic (Thy) temperatures, 
metabolic rate (MR), respiratory evaporative heat loss (Eros) and ear 
blood flow (EBF) from a pCPA-treated rabbit at an ambient tem- 
perature of 22~ At the arrow, injection into the 3rd cerebral ven- 
tricle of 0.1 ml with 500 ng of PGE v 

lr  

~ 4,1 

_v 

6.6 

w 

0 

1.5 

z 

-_> 

1.0 

1 

GO - 

2.5 4 3  

GO 

- 4 0  

T0:32Oc 

PGE 1 

8 "rr~ 

MR 

! r I I I I 
- 2 0  0 20 4 0  6 0  80 

MINUTES 

d 

:s 

_u 

4 

3 7  z r 

Q 

3s 
u 

3 3  0 

s 

21 E 

i 

! 
1 4 a  

0 
0 

Fig. 3. Record of rectal (Tre) and hypothalamic (Thy) temperatures, 
metabolic rate (MR), respiratory evaporative heat loss (Ere,) and 
ear blood flow (EBF) fi-om a pCPA treated rabbit at an ambient 
temperature of 32~ At the arrow, injection into the 3rd cerebral 
ventricle of 0.1 ml with 500 ng of PGE 1. 


