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t ion of the  centers  in the  bra in  or spinal  cord f rom which 
this  non-chol inergic  innerva t ion  of the  cu taneous  vessels 
is der ived was no t  sought  in the  p resen t  s tudy.  

I n a s m u c h  as the  n e u r o t r a n s m i t t e r  media t ing  sus ta ined 
vasod i la ta t ion  has no t  been  de l inea ted  it r emained  to be 
de te rmined  whe the r  the  adrenergic  nerves even af ter  
adrenergic  neuronal  b lockade m a y  have  med ia ted  the  
vasodi la tor  effect. Resul ts  have  been p resen ted  indica t ing  
t h a t  release of 'pseudo t r a n s m i t t e r '  in the  form of the  
blocking agen t  i tself did no t  med ia te  this  responseL In  
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l~'ig. 3. Vasoconstrictor responses evoked by sympathetic stinmlatior~ 
(7-20 Hz) and medullary stimulation (240 Hz) before bretylium 
10 mg/kg and vasodilator responses evoked after bretylium. Vaso- 
constrictor responses are indicated by increases in PP, in mm Hg 
and vasodilator responses as % decrease in vascular resistance. 
Values are mean of 10 experiments. 

the  p resen t  work  it is s t rongly  suggested t h a t  s y m p a t h e t i c  
vasodi la tor  fibres separa te  f rom the  adrenergic  nerves  
media te  sus ta ined  vasodi la ta t ion .  Medul lary  vasomoto r  
center  s t imula t ion  and  s y m p a t h e t i c  nerve  s t imula t ion  
evoked comparab le  vasocons t r ic to r  responses  in the  paw 
pr ior  to adrenergic  blockade,  p r e sumab ly  by  ac t iva t ion  
of a similar adrenergic  nerve  discharge.  However ,  af ter  
adrenergic  blockade medul la ry  s t imula t ion  did no t  cause 
vasodi la ta t ion ,  whereas  s t imula t ion  of the  sympa the t i c  
t r u n k  did, S t imula t ion  of these sites in the  medulla  
caused selective adrenergic  s t imula t ion  which was shown 
to be separa te  f rom the  sus ta ined vasodi la tor  innervat ion,  

In  previous s tudies  it was r epor ted  t h a t  an t ih i s tamines  
were par t ia l ly  effective in blocking sus ta ined vasodi la ta-  
t ion, whereas  in o ther  repor t s  no effect  of an t ih i s tamines  
was ob ta ined  a-~. Certain an t ih i s t amines  such as t r ipelen-  
amine  po ten t i a t e  adrenergic  responses".  If  an adrenergic  
con t r ibu t ion  to s y m p a t h e t i c  s t imula t ion  remains  af ter  
adrenergic neuronal  blockade,  the  ant ihis tanaine m a y  
par t ia l ly  antagonize  sus ta ined vasod i la ta t ion  b y  poten-  
t ia t ing  th is  residual  adrenergic  c o m p o n e n t  r a the r  t han  by  
a specific an t ih i s tamin ic  effectK I t  is conceivable t h a t  
th is  act ion of the  an t ih i s t amine  combina t ion  util ized in 
the  present  s t u d y  accounts  for the  decrease in vasodi la ta-  
t ion induced by  LCS. We canno t  rule out  the  possibility,  
however,  t h a t  h i s t amine  release evoked by  LCS m a y  
par t ia l ly  con t r ibu te  to the  vasodi la tor  response and t h a t  
the  an t ih i s tamines  m a y  be act ing specifically. The fact  
t h a t  a comparab le  vasodi la tor  response elicited by  sym- 
pa the t i c  s t imula t ion  was no t  an tagonized  by  the  ant i -  
h i s t amine  would suggest  i nvo lvemen t  of h i s tamine  at  
least  in some of the  exper iments  involving LCS. 
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Summary.  Acute tox ic i ty  induced by  DMN was par t ia l ly  p reven ted  by  previously  adminis te r ing  me thy I  mercuric 
chloride (MMC), a chemical  inh ib i to r  of the  drug  metabol iz ing  enzyme sys tem (DMES). We have  s tudied  the  early 
changes  occurr ing dur ing the  course of DMN-intoxica t ion ,  n ame l y  disaggregat ion of polysomal  profiles and necrosis, 
eva lua ted  morphological ly  and by  the  release of S-GPT. 

Mercury  is an i m p o r t a n t  env i ronmen ta l  pol lu tant ,  
largely used in i ndus t ry  and  agriculture,  and is very  well 
known for its toxic  effects on the  per iphera l  and cent ra l  
nervous  sys tem 2. LUCIER et  al. ~ and  ALVARES et al. 4 
showed t h a t  low doses of mercu ry  admin is te red  to  ra ts  
inhib i ted  the  ac t iv i ty  of the  hepa t ic  drug metabol iz ing  
enzyme sys t em (DMES). Mercury  does in fact  reach high 
concen t ra t ion  in the  microsomal  f rac t ion of the  hepato-  
cy te  ~. 

Pa thophys io logica l  a l te ra t ions  of t he  D M E S  m a y  al ter  
the  course of t ox i c i ty  induced  by  those  drugs which act  
a f ter  the i r  b iochemical  t r an s fo rma t ion  occurr ing in the  
DMES.  CARLSON 6 has in fact  found  a p ro tec t ion  by  
me thy l  me rcu ry  aga ins t  CC14-poisoning. This ha loa lkane  
is a ve ry  wel l -known h e p a t o t o x i n  which  exer ts  i ts  poi- 
soning effects  t h rough  a metabol i te ,  the  free radical  �9 CC1 a 
formed in t he  DMES7, s. 

D ime thy ln i t ro samine  (DMN), as CC14, is also me tab -  
olized wi th in  the  D M E S  into der iva t ives  which induce 
acute  hepa t ic  damage  and carcinogenic effects as well ~ 

The course of DMN tox ic i ty  is d e p e n d e n t  on the  ra te  of 
its metabol i sm.  The inhibi t ion of the  DMES,  ob ta ined  by  
feeding the  ra t s  wi th  a p ro te in- f ree  diet, decreases DMN- 
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Table I. Protection by MMC against the polysomal disaggregation 
induced by DMN 

Treatment  Polysomes 

Total ribosomes a 

a) Control 0.67 • 0.004 (4) 
b) MMC 0.77 =t= 0.026 (4) 
c) DMN 0.49 ~ 0.013 (4) 
d) MMC + DMN 0.61 J_ 0.004 (4) 

~Calculated by the areas of the polysomal patterns. Mean -c SE. 
Number of animals is given in parentheses. Rats were killed 90 rain 
after DMN intoxication. MMC was injected s.c. at the doses of 15 
mg/kg body wt. 48 and 24 h before intoxication. DMN was injected 
i.p. at the dose of 200 mg/kg b.w. Statistical significance of the 
differences by t-test: a-c, p < 0.001; a-b, p < 0.005; a-d, n.s. 

toxici ty10,11.  C o n t r a s t i n g  r e s u l t s  h a v e  i n s t e a d  b e e n  ob -  
t a i n e d  f r o m  e x p e r i m e n t s  m a d e  on  t h e  l i ve r  of  r a t s  p r e -  
t r e a t e d  w i t h  i n d u c e r s  of  t h e  D M E  S, s u c h  as  p h e n o b a r b i t a l  
a n d  3 - m e t h y l c h o l a n t h r e n e  12,13. U p  t o  now,  a c l ea r  r e l a -  
t i o n s h i p  b e t w e e n  t h e  a c t i v i t y  of  t h e  D M E S  a n d  D M N  t o x -  
i c i t y  h a s  n o t  y e t  b e e n  e s t a b l i s h e d .  T h e  a i m  of  o u r  s t u d i e s  
w a s  to  r e l a t e  c h e m i c a l  i n h i b i t i o n  of  t h e  D M E S ,  i n d u c e d  b y  
MMC,  a n d  t o x i c i t y  b y  D M N .  O u r  e x p e r i m e n t a l  d a t a  a re  
r e f e r r e d  in  t h e  i n i t i a l  s t a g e  of D M N - i n t o x i c a t i o n .  P r o t e i n  
s y n t h e s i s  i n h i b i t i o n ,  p r o b a b l y  d u e  to  a d e r a n g e m e n t  o f  
p o l y r i b o s o m e s  14, is i n d i c a t i v e  of  m e m b r a n e  a l t e r a t i o n ,  
o c c u r r i n g  w i t h i n  90 m i n  of i n t o x i c a t i o n .  Cell  n e c r o s i s  w a s  
a l so  o b s e r v e d  a t  24 h a f t e r  a d m i n i s t r a t i o n  of  D M N ,  a n d  
LDs0 w a s  s e e n  in  t h e  a n i m a l s  a f t e r  4 d a y s  f r o m  in to -  
x i c a t i o n .  

Materials a~zd methods. M a l e  W i s t a r  r a t s ,  w e i g h i n g  
2 0 0 - 2 5 0  g, we re  u s e d  in  t h e s e  e x p e r i m e n t s .  T h e y  we re  fed  
a s e m i - s y n t h e t i c  d ie t ,  d e v o i d  of  a n t i o x i d a n t s .  T h e  a n i m a l s  
we re  s t a r v e d  16 -18  h b e f o r e  i n t o x i c a t i o n .  M e t h y l  m e r -  
c u r i c  ch lo r ide ,  d i s s o l v e d  in  o l ive  oil, w a s  i n j e c t e d  s.c.  a t  
d o s e s  of  15 m g / k g  b o d y  w t ,  48 a n d  24 h b e f o r e  i n t o x i c a -  
t i on .  C o n t r o l  r a t s  r e c e i v e d  o l ive  oil a lone .  24 h a f t e r  t h e  
s e c o n d  dose ,  d i m e t h y l n i t r o s a m i n e ,  d i s s o l v e d  in  0 . 9 %  

NaC1, w a s  i n j e c t e d  i .p,  a t  d i f f e r e n t  dose s ,  as  s t a t e d  in  
R e s u l t s .  C o n t r o l  r a t s  r e c e i v e d  sa l ine .  T h e  d e t e r m i n a t i o n  
of  p o l y s o m a l  p ro f i l e s  w a s  p e r f o r m e d  a c c o r d i n g  to  a 
m e t h o d  p r e v i o u s l y  d e s c r i b e d  15. 

S e r u m  a c t i v i t y  of  g l u t a m i c - p y r u v i c  t r a n s a m i n a s e  (GPT)  
w a s  d e t e r m i n e d  a c c o r d i n g  to  a s t a n d a r d  c o m b i n a t i o n  
m e t h o d  p r o v i d e d  b y  B o e h r i n g e r  ( M a n n h e i m ,  ~VV. Ger -  
m a n y ) .  

F o r  t h e  h i s t o l o g i c a l  e x a m i n a t i o n ,  s m a l l  p o r t i o n s  of  
l i ve r  w e r e  i m m e d i a t e l y  f i x e d  in  B o u i n ' s  s o l u t i o n ,  e m b e d -  
d e d  in  l i qu id  p a r a f f i n  a n d  s t a i n e d  w i t h  h e m a t o x y l i n -  
eos in .  LDs0 w a s  c a l c u l a t e d  a c c o r d i n g  to  t h e  m e t h o d  of  
W E I L  16, b y  u s i n g  4 g r o u p s  of 5 a n i m a l s  e ach .  

Results. LDs0 for  t h e  r a t s  t r e a t e d  w i t h  D M N  a l o n e  was ,  
a t  4 d a y s ,  36.9 m g / 1 0 0 g  b o d y  w t .  a n d  50.4 m g  for t h e  
a n i m a l s  p r e t r e a t e d  w i t h  M M C  a n d  i n t o x i c a t e d  w i t h  D M N .  

T h e  d i s a g g r e g a t i o n  of  l i ve r  p o l y s o m a l  p ro f i l e s  w a s  ob-  
s e r v e d  in  a n i m a l s  p o i s o n e d  w i t h  D M N  a l o n e  in  t h e  e a r l y  
s t a g e  of  i n t o x i c a t i o n ,  t h a t  is, a t  90 m i n  a f t e r  t h e  a d m i n s -  
t r a t i o n  of  t h e  d i a l k y l n i t r o s a m i n e .  T h e  p o l y s o m a l  p ro f i l e s  
f r o m  a n i m a l s  p r e t r e a t e d  w i t h  M M C  a n d  t h e n  i n t o x i c a t e d  
w i t h  D M N  d id  n o t  d i f f e r  f r o m  t h e  c o n t r o l  g r o u p .  T h e  
a d m i n i s t r a t i o n  of  M M C  a l o n e  c a u s e d  p e r  se a n  i n c r e a s e  of 
t h e  p o l y m e r i c  f r a c t i o n s .  T h i s  d a t u m  is in  a g r e e m e n t  w i t h  
t h a t  o b t a i n e d  b y  LUCIER e t  al. a (Tab le  I). 

Table II. Influence of MMC on serum activity of glutamic-pyruvie 
transaminase in DMN-poisoned rats 

Treatment  S-GPT a 
(milliunits/mI) 

a} Control 14.00 -t- 0.78 (5) 
b) MMC 7.71 ~ 2.09 (7) 
c) DMN 1292.86 =~_ 80.61 (7) 
d) MMC + DMN 33.66 • 8.33 (6) 

,Mean -t= SE. Number of animals is given in parentheses. Rats were 
killed 24 h after DMN intoxication. MMC was injected s.c. at the 
doses 15 ing/kg body wt. 48 and 24 h before intoxication. DMN was 
injected i.p. at the dose of 100 mg/kg b.w. Statistical significance of 
the differences by t-test: a c, c d, p <0.001. 

Liver sections from a rat treated 
with DMN (100 mg/kg body wt.) 
and killed 24 h after intoxication 
(a) and from a rat pretreated with 
MMC at the dose of 15 mg/kg b.w. 
48 and 24 h before intoxication 
with DMN at the dose of 100 mg/ 
kg b.w. (b). Staining: hematoxy- 
lin-eosin. 
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Cell necrosis induced  b y  DMN, eva lua ted  by  the  release 
of S-GPT in the  plasma,  was comple te ly  p r even t ed  by  the  
previous  admin i s t r a t i on  of the  heavy  meta l  (Table II). 
This  d a t u m  is fu r the r  suppor t ed  by  histological  examina-  
t ion (Figures a and b). Livers  taken  f rom ra ts  t r ea t ed  
wi th  DMN alone showed an intense  necrosis, main ly  
centrolobular ,  w i th  sca t t e red  cells showing bal looning and 
border ing  the  necrot ic  areas. Livers  f rom ra ts  p r e t r ea t ed  
wi th  MMC had  an a lmost  normal  histological  appearance .  

Discussion. DMN is a toxic  and powerful  carcinogen,  
which exer ts  its effect  t h rough  the  u l t imate  a lkylat ing 
agent ,  a m e thy l  c a rbon ium ion iv. 

The biochemical  t r an s fo rma t ion  of DMN to the  u l t ima te  
toxic com pound  requires an N A D P H - g e n e r a t i n g  system,  
molecular  oxygen, and  the  microsomal  fraction.  However ,  
the  re la t ion be tween  the  inducib i l i ty  of the  D M E S  and 
increase of tox ic i ty  i t  is no t  ye t  clear. I t  is unques t ionab le  
t h a t  for o the r  models  of hepa to tox i c i t y  there  is a direct  
dependence  on the  avai labi l i ty  of those  enzymes  which 
provide  for the i r  b iochemical  t r ans format ion .  This is the  
case of CC14-intoxication: an e n h a n c e m e n t  of the  D M E S  
by  phenoba rb i t a l  causes a s igni f icant  increase of toxici ty ,  
while an inh ib i t ion  of the  a M E S  effect ively p ro tec t s  the  
animals  aga ins t  CC147,s. On the  o ther  hand,  p r e t r e a t m e n t  
of t he  animals  w i th  typ ica l  inducers  of the  D M E S  is no t  
a lways followed by  an increase of DMN-toxic i ty .  3-Me- 
t hy l cho lan th rene  does, in fact,  increase the  LDao of DMN- 
poisoned ra ts  1< The tox ic i ty  of DMN has been inves t iga t -  
ed also in animals  p r e t r e a t e d  wi th  inhibi tors  of the  
DMES.  E i the r  necrogenic  doses of CC141~ or feeding the  
animals  wi th  a p ro te in  free dietl0,11 are able to decrease 
DMN-tox ic i ty  wi th  a paral lel  inhibi t ion of the  a M E S .  
However ,  these models  of inhibi t ion m a y  d i f ferent ly  

affect  the  physiological  role of the  de toxyfy ing  mecha-  
nisms of the  liver. MMC admin is te red  at  low dose does 
no t  cause liver necrosis and does no t  affect  the  pro te in  
synthes is  machinery .  Moreover,  MMC has a long-last ing 
effect  compared  to o ther  co mmo n l y  used inhibi tors  of the  
a M E S ,  such as S K F  525-A. MMC has been adminis tered ,  
under  our expe r imen ta l  condit ions,  24 h before intoxica-  
tion. The p ro tec t ion  b y  MMC against  DMN-tox ic i ty  has 
been shown in the  ear ly  s tage of in toxicat ion.  We have 
no t  followed the  recovery  and carcinogenici ty.  POUND et 
al. 20 have  found an increase of liver h e p a t o m a s  by  DMN 
in CC14-pretreated rats.  We do not  rule ou t  the  possibi l i ty  
t h a t  MMC m a y  affect  in a d i f ferent  way  the  tox ic i ty  and 
carc inogenic i ty  by  DMN at  a later stage. 
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Summary. The b io t r ans fo rma t ion  of arachidonic  acid to p ros tag land ins  in v i t ro  is specifically augmen ted  by  endogenous  
pyrogen  to a degree depend ing  on the  concen t ra t ion  applied,  providing t h a t  the  microsomal  f rac t ion of the  cerebral  
cor tex is used as p ros t ag l and in - syn the t a se  system.  This effect  is inhibi ted  by  non-s teroidal  an t i - i n f l ammat o ry  agents. 
These hnd ings  are compat ib le  wi th  the  hypo thes i s  t h a t  p ros tag land ins  m i g h t  ac t  as media tors  of the  febrile react ion 
induced by  endogenous  pyrogen.  

The deve lopmen t  of fever,  above all in infections,  is 
ascribed to the  release of endogenous  pyrogen  (EP) f rom 
leucocytes  when  these  cells are s t imula ted  by  endo tox in  
or l ipid A 1, 2. The ci rculat ing E P  induces the  febrile reac- 
t ion b y  way  of t he rmoregu l a to ry  centres.  I t  is t h o u g h t  
t h a t  th is  effect  of E P  is med ia ted  by  cer ta in  pros ta-  
g landins  (PG) 3, ~. This  view is suppor t ed  by  tile fact  t h a t  
the  induct ion  of fever  by  endo tox in  or E P  is accompanied  
wi th  an increase in the  concen t ra t ion  of PG in t he  cere- 
brospinaI  fluid ~-7. I t  is also known  t h a t  an t ipyre t i c s  sup- 
press the  b iosynthes is  of PG and t h a t  the i r  ant i febr i le  
effect  is associa ted wi th  a c o n c o m i t a n t  reduc t ion  in the  
con t en t  of PG-like mater ia l  in the  cerebrospinal  fluid s -n .  
In  view of th is  close func t iona l  re la t ion be tween  E P  and 
the  b iosynthes is  of PG, we have  inves t iga ted  the  effect  
of E P  on the  p ros t ag l and in - syn the t a se  sys tem in vitro.  

Material and methods. Isolation o/ endogenous pyrogen 
(EP). E P  was  isolated according to the  m e t h o d s  of 
GANDER and GOODALE 12. Anaes the t i zed  rabb i t s  were in- 
j ec t ed  in t raper i tonea l ly  wi th  400 ml of physiological 
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