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Summary .  The h y p e r t h e r m i c  effect  of a bacter ia l  pyrogen  has been s tudied  in rabb i t s  p re t r ea t ed  or no t  wi th  p-chloro-  
pheny la lan ine  or 5, 6 -d ihyd roxy t ryp t amine .  The results  ob ta ined  indicate  t h a t  a selective reduc t ion  of cerebral  5- 
h y d r o x y t r y p t a m i n e  levels by  these  drugs do no t  s ignif icant ly  affect  pyrogen  hyper t e rmia .  

Several  pieces of evidence favour  the  hypo thes i s  t h a t  
5 - h y d r o x y t r y p t a m i n e  (5-HT) m a y  be involved in the  
cent ra l  regulat ion of b o d y  t e m p e r a t u r e  ~-~~ Conflict ing 
repor t s  have  appeared,  however ,  on the  role of 5-HT in 
the  febrile response induced by  pyrogens .  

GIARMAN et  al. ~ and  1V[AgEK, RAgKOVfi~ and ROTTA 12 
have  suggested tha t ,  in rabbi ts ,  tile release of 5-HT m a y  
l imit  t he  fever  induced by  pyrogen,  while o the r  au thors  
c la imed t h a t  serotonin  media tes  pyrogen  fever3,~a, ~4 
Fur the rmore ,  JAcoB, GIRAULT and  ~EINDARIES 15 and 
P~INDA~IES and JACOB ~6 repor ted  t h a t  5-HT m a y  have  
opposi te  effects on the  t he rmic  response in r abb i t s  and 
po in ted  out  how this  dual is t ic  fea ture  of the  cent ra l  act ion 
of 5-HT m a y  solve the  a p p a r e n t  discrepancy.  

In  t h e  work  here repor ted ,  we have  inves t iga ted  
w h e t h e r  t he  funct ional  i m p a i r m e n t  of cent ra l  5-HT 
ac t iv i ty  induced  by  e i ther  b lockade of 5-HT synthes is  
t h rough  p-ch lorophenyla lan ine  (PCPA) ~7, or selective 
des t ruc t ion  of serotoninergic  nerve  te rmina ls  b y  5,6- 
d i h y d r o x y t r y p t a m i n e  (5,6-DHT) t r e a t m e n t  18 21, migh t  
affect  t he  h y p e r t h e r m i c  act ion of pyrogens .  

Materials and methods. Male Hasen  Fii l l insdorf  rabb i t s  
(2-3 kg of b o d y  weight)  were used wi th  a basal  t emp e ra -  
ture  be tween  38 and 40~ which  was s table  t h r o u g h o u t  
the  day.  

Rabb i t s  were divided into 3 groups  of 12 animals  each. 
1 group was in jec ted  only  wi th  saline. The 2nd group, 
before receiving pyrogen  inject ion,  was given i. p. p-chloro-  
phenylManine  m e t h y l  ester  (Regis) (100 mg/kg  dai ly  for 
4 days).  A n o t h e r  group was in jec ted  wi th  5, 6-dihydroxy- 
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Changes in rectal temperature induced by Pyrifer VII (0.0005 ml/kg 
i.v.) in control (Q--O), PCPA (100 mg/kg i.p. daily for 4 days) 
(It-- It) or 5,6-DHT (50 [xg into each ventricle) (A ....... i,) pre- 
treated rabbits. Each point represents the mean ~ SE of 12 de- 
terminations. 

t r y p t a m i n e  crea t in in  sulfate  22 (50 vg base/50 txl 0.9% 
NaC1 conta in ing  0.1% ascorbic acid) into b o t h  cerebral  
ventr ic les  3 days  before the  exper iment .  

In t r aven t r i cu l a r  in ject ions  were made  wi th  a d i rect  
punc tu re  technique.  Af ter  hav ing  drilled a small  hole in 
the  skull 2 m m  lateral ly  to t he  midl ine and  i m m  ros t ra l ly  
to the  bregma,  a 6.5 m m  long needle m o u n t e d  on a 
H ami l t o n  microsyr ingue  was inser ted  ver t ica l ly  and  a 
vo lume of 50 al was in jec ted .  In  order  to p r e v e n t  leakage 
of in ject ion fluid, before ex t r ac t ion  of the  needle,  a drop  
of pas te  (His toacryl -N-blau B. Braun,  Melsungen) was 
placed all a round  the  needle. 

On the  day  of the  expe r imen t  a t  09.00 h all the  rabb i t s  
were in jec ted  via  the  marg ina l  ear vein wi th  0.0005 ml /kg  
of Pyr i fe r  VI I  23 (containing pyrogenic  subs tances  f r o m  
nonpa thogen ic  bacteria) .  T e m p e r a t u r e  was recorded 
con t inuous ly  by  a t e rmis to r  p robe  inser ted  5 cm into  the  
r ec tum and connec ted  wi th  a t e m p e r a t u r e  recorder  (from 
Texas  I n s t r u m e n t s  Inc.).  
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Effect of PCPA (100 mg/kg i.p. daily for 4 days) or 5,6-DHT (50 [xg into each ventricle) on monoamine concentrations in the hypothalamus 
and residual brain of the rabbit 

Treatment 5-HT ([~g/g 4- SE) NE ([xg/g -4- SE) DM (~xg/g 4- SE) 

Hypothalamus Rest of the brain Hypothalamus Rest of the brain Hypothalamus Rest of the brain 

Controls 0.97 -E 0.048 0.46 • 0.026 1.20 -4- 0.050 0.30 • 0.20 0.23 4- 0.010 0.21 • 0.010 
PCPA 0.29 ~= 0.010 b 0.19 • 0.006 b 1.07 4- 0.171 0.22 • 0.008 ~ 0.23 • 0.057 0.18 -t- 0.009 
5,6-DHT 0.58 4- 0.001 b 0.30 =t- 0.020 b 1.10 4- 0.120 0.25 ~= 0.009 0.28 4- 0.044 0.18 ~ 0.010 

Each value is the mean 4- SE of 6 determinations. ~P ~ 0.05; bp ~< 0.001 relative to controls. 

F ive  h a f t e r  py rogen  a d m i n i s t r a t i o n ,  t he  an ima l s  were 
ki l led b y  decap i t a t i on ,  t he  b r a i n s  were r e m o v e d  a n d  in 
some cases (see results)  t he  h y p o t h a l a m u s  was d issected  
out .  Ca techo lamines  were e s t i m a t e d  f luo romet r i ca l ly  in 
t h e  whole  b r a i n  or in t he  h y p o t h a l a m u s  accord ing  to t he  
m e t h o d  of SHELLEMBERGER a n d  GORDON 2~. Fo r  5 -HT 
d e t e r m i n a t i o n s  in  b lood p la te le ts ,  some of the  an ima l s  
were e x s a n g u i n a t e d  u n d e r  s l igh t  e t h e r  anes thes i a  t h r o u g h  
a p o l y e t h y l e n e  c a n n u l a  p laced  in t he  ca ro t id  a r t e r y  and  
b lood p la te le t s  were i so la ted  as descr ibed  b y  DA PRADA 
a n d  PLETSCHER 25'26. S igni f icance  of differences b e t w e e n  
g roups  was ca lcu la ted  b y  t he  S t u d e n t ' s  t - tes t  and  a 
p r o b a b i l i t y  of p _< 0.05 was accep ted  as s t a t i s t i ca l ly  
s ignif icant .  

Results and discussion. P C P A  or 5 , 6 - D H T  t r e a t m e n t ,  
per  se, d id  n o t  a l t e r  t he  n o r m a l  t e m p e r a t u r e  of t h e  r ab -  
b i t s ;  in  fact ,  i m m e d i a t e l y  before  py r ogen  in jec t ion ,  t he  
basa l  t e m p e r a t u r e  of t he  con t ro l  an ima l s  was  39.18~ 
whi le  an ima l s  wh ich  rece ived  P C P A  or 5, 6 - D H T  h a d  a 
m e a n  va lue  of 39.09 a n d  38.83 ~ re spec t ive ly  (p > 0.05). 

I n  c o n t r a s t  to  t he  resu l t s  o b t a i n e d  w i t h  P C P A  b y  
GIARMAN et  al. 11 a n d  MASEK, I~AgKOVA and  t~OTTA 12, t h e  
F igure  shows how, u n d e r  our  e x p e r i m e n t a l  condi t ions ,  
P C P A  as well  as 5 , 6 - D H T  p r e t r e a t m e n t  was u n a b l e  to  
mod i fy  t h e  h y p e r t h e r m i c  response  induced  b y  Pyr i fe r  VI I .  

The  levels of t he  amines  were d e t e r m i n e d  in t h e  hypo-  
t h a l a m u s ,  in t he  res t  of t he  b r a i n  and,  in  t he  case of 
5-HT, also in b lood pla te le ts ,  5 h a f t e r  py rogen  admin i s -  
t r a t i on .  

The  resu l t s  are s h o w n  in t h e  Tab le :  5, 6 - D H T  reduced  
the  5 -HT c o n t e n t  in  t he  h y p o t h a l a m u s  a n d  in t he  res t  of 
t he  b r a i n  to  a b o u t  60% of t he  con t ro l  va lue ,  whereas  t h e  
n o r e p i n e p h r i n e  a n d  d o p a m i n e  levels were on ly  s l igh t ly  
modif ied.  The  cen t r a l  se ro ton in  dep le t ion  induced  b y  
P C P A  t r e a t m e n t  was  also qu i te  specific a n d  even  more  
p r o n o u n c e d  (60 -70% deple t ion) .  F u r t h e r m o r e ,  P C P A  
was able  to  reduce  t h e  5 -HT levels in b lood p la te le t s  
f rom 97 • 10 .6 q- 10 to  35 • 10 .6 4- 6 m m o l e s / m g  p ro t e in  
(64% deplet ion) .  

I n  s u m m a r y ,  our  resu l t s  do n o t  seem to  s u p p o r t  t he  
h y p o t h e s i s  t h a t  5 -HT p lays  a n  i m p o r t a n t  role in t he  
h y p e r t h e r m i c  response  induced  b y  pyrogens  ill r abb i t s .  
I n  fact ,  a se lect ive  r e d u c t i o n  of 5 -HT h y p o t h a l a m i c  
levels i nduced  b y  P C P A  or b y  5, 6 - D H T  p r e t r e a t m e n t s ,  
d id  no t  mod i fy  s ign i f i can t ly  py rogen  h y p e r t h e r m i a .  
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Summary. The  accum ul a t i on  of r ad ioac t ive  cyclic A M P  elici ted b y  va r ious  n e u r o h o r m o n e s  has  been  e x a m i n e d  in ade-  
n ine- labe led  t e l encepha lon  slices f rom r a t s  ra ised  in en r i ched  or impove r i shed  e n v i r o n m e n t s .  Basa l  levels o i  cyclic 
A M P  a n d  responses  of t he  b r a i n  slice cyclic A M P - g e n e r a t i n g  sys t ems  to  no rep inephr ine ,  i sopro te renol  a n d  adenos ine  
did  n o t  differ  b e t w e e n  t h e  two  g roup  of rats ,  whi le  responses  to  p r o s t a g l a n d i n  E I were s ign i f i can t ly  g rea te r  w i t h  t he  
i m p o v e r i s h e d  g roup  and  responses  to  h i s t a m i n e  appea red  to  be g rea te r  w i t h  t he  enr iched  group.  

B r a i n  cyclic A M P - g e n e r a t i n g  sys tems  h a v e  been  s h o w n  
to  be  capab le  of a d a p t i v e  responses  to  chron ic  a l t e r a t i ons  
in  s y n a p t i c  i n p u t  2. Thus ,  w h e n  neocor t ica l  levels of t he  
n e u r o t r a n s m i t t e r ,  no rep inephr ine ,  are ch ron ica l ly  de-  
p le t ed  b y  reserpine ,  6 - h y d r o x y - d o p a m i n e  or lesions of t i le 
med ia l  fo rebra in  bundle ,  t h e  p o s t s y n a p t i c  no r ep i neph r ine -  
sens i t ive  cyclic A M P  sys t ems  of t he  neoco r t ex  b e c o m e  
hype r - r e spons ive3 -L  Similar ly ,  r e d u c t i o n  of neocor t i ca l  
levels of h i s t a m i n e  a n d  se ro ton in  b y  lesions of t he  m e d i a l  
fo reb ra in  b u n d l e  resu l t s  in  hype r - r e spons iveness  of h i s t -  
a m i n e  a n d  p r o b a b l y  se ro ton in - sens i t ive  cyclic A M P -  
sys t ems  in r a t  cor t ica l  slices 7. Conversely ,  t r e a t m e n t s  w i t h  

d rugs  such  as a m p h e t a m i n e ,  ch lo rp romaz ine ,  de s ip ramine  
a n d  i m i p r a m i n e  wh ich  increase  p o s t s y n a p t i c  ava i l ab i l i t y  
of n o r e p i n e p h r i n e  r e su l t  in a sub - sens i t i v i t y  of b r a i n  slice 
cyclic A M P - s y s t e m s  to no rep ineph r ine  s -n .  Thus ,  in- 
ve s t i ga t i on  of t he  respons iveness  of cyclic A M P - g e n e r a t i n g  
sys t ems  in b r a i n  slices would  a p p e a r  to  p rov ide  a va luab l e  
m e t h o d  for  p r o b i n g  t he  effects of chron ic  d rug  or en- 
v i r o n m e n t a l  m a n i p u l a t i o n s  on  t he  s y n a p t i c  a c t i v i t y  of 
d i f fe ren t  n e u r o t r a n s m i t t e r  p a t h w a y s  in t he  cen t r a l  ner-  
vous  sys tem.  

R a t s  ra i sed  in en r i ched  versus  impove r i shed  env i ron-  
m e n t s  h a v e  been  s h o w n  to  cons i s t en t ly  differ  in a n u m b e r  


