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Regional Variation in Copper Content of Arterial Wall 

Copper  is u n i q u e  in  b iological  sys tems ,  as i t  fo rms  an  
in t eg ra l  p a r t  of t he  e l ec t ron - t r ans fe r  ox idase  w h i c h  ca ta -  
lyze t he  r e d u c t i o n  of molecu la r  oxygen  to  w a t e r L  Th i s  
e l e m e n t  also p r o m o t e s  l ip id  a u t o o x i d a t i o n  and  t h e r e b y  
a therosc leros is  2. C o n t r a r y  to  I ' ro 2, SCHROEDER et  al. 3 
r epo r t ed  a s ign i f i can t  decl ine in the  c o n c e n t r a t i o n  of 
copper  in  a o r t a  w i t h  inc reas ing  age a n d  degree of a the ro -  
sclerosis. R e c e n t l y  R a o  4 obse rved  a s ign i f i can t  v a r i a t i o n  
in  t he  m a g n e s i u m  c o n t e n t  of d i f f e ren t  ar ter ies .  W i t h  these  
cons ide ra t ions  t h e  p r e s en t  work  was  u n d e r t a k e n .  

Ar t e r i a l  s amples  r e m o v e d  a t  a u t o p s y  of 18 cases were 
ana iyzed .  E a c h  sample  was r o u g h l y  1.5-2 cm in length .  
A o r t a  was t a k e n  a b o u t  2 cm a b o v e  t he  or ig in  of lef t  r ena l  
a r te ry .  P u l m o n a r y ,  renal ,  c o m m o n  ca ro t id  and  il l iac 
a r te r ies  of r i g h t  s ide were also r emoved .  Cross g r ad i ng  of 

t h e  r a t e  of l ip id  p e r o x i d a t i o n  in ger ia t r ic  subjects .  S e r u m  
copper  level  is also e l eva t ed  in  va r ious  vascu la r  dis- 
eases~~ n .  R e c e n t l y  WAISMAN et  al. ~ h a v e  s h o w n  t h a t  
an ima l s  k e p t  on  a copper  r e s t r i c t ed  d ie t  su rv ived  w i t h  
scar red  vessels,  b u t  d e m o n s t r a t e d  a t e n d e n c y  t o w a r d s  
p r e m a t u r e  a therosclerosis .  I n t e r e s t i n g l y  enough,  in  t h e  
p re sen t  s t u d y  copper  c o n t e n t  of al l  a r ter ies  decreased  
l inea r ly  w i t h  t he  increase  in  t he  degree of a theroscleros is .  
Moreover ,  copper  c o n t e n t  was  h ighes t  in  t h e  p u l m o n a r y  
a r t e r y  wh ich  h a d  m i n i m a l  degree of a therosclerosis ,  a n d  
was lowest  in  ao r t a  a n d  il l iac a r te r ies  wh ich  e x h i b i t e d  
severe  grades  of a therosclerosis .  

The  p r e s e n t  s t u d y  ind ica tes  t h a t ,  t h o u g h  copper  pro-  
motes  a therosclesosis  2, i t s  c o n c e n t r a t i o n  in t he  a r t e r i a l  
wal l  decl ines w i t h  t he  increase  in t h e  grade  of a therosc lero-  

Number of specimens of various arteries (shown in bracket) and mean average of copper-content of various arteries as related to degree of 
atherosclerosis of aorta. Copper-content in mg per 1000 g of FFDW of arteries 

Grade of atherosclerosis Aorta Pulmonary Illiae Carotid Renal 

Grade I 9.31~:0.34 ~,a (7) 13.2~-0.2~,f (7) 9.56j-0.34 (6) 9.84• (5) 9.56• (6) 
Grade I I  8.93=0.45 (6) 12.24d=0.6 (5) 9.0j=0.6 (5) 9.73=0.7 (6) 9.35-_}=0.34 (6) 
Grade I I I  7.4:1-0.5 (5) 11.543=1.54 (5) 9.6~:0.42 (5) 9.9:k0.5 (4) 9.753=0.6 (4) 

Average of 3 grades 8.64J:0.41~,* (18)  12.43=[=0.71 ( 1 7 )  9.35• ( 1 6 )  9.52• ( 1 5 )  9.39:L0.49 e,g (16) 

P % 0.05. b p < 0.005. o P < 0.001. a Between grade I and I I I  of aorta. ~ Between aorta and pulmonary-artery. * Between grade I and I I I  
of pulmonary-artery, g Between pulmonary-artery and illiae, carotid or renal arteries. 

a therosc leros is  of all  a r te r ies  was done  b y  Imo's 2 modif ica-  
t i on  of W.H.O.  classif icat ion.  

F r o m  the  a r t e r i a l  samples ,  a d v e n t i t i a  was  r e m o v e d  a n d  
fa t - f ree  e x t r a c t s  of each  of t h e m  were p r e p a r e d  b y  t he  
m e t h o d s  descr ibed  5, s. These  were t h e n  weighed and  a s h i n g  
was carr ied ou t  ~. D r y  a s h i n g  was p re fe r red  to  t h e  wet,  
as t he  l a t t e r  h a s  m a n y  d i s a d v a n t a g e s  l ike c o n t a m i n a t i o n  
a n d  lesser degree  of a ccu racyL  Copper  is a non -vo la t i l e  
e l emen t  a n d  hence  d r y  a s h i n g  is a re l iab le  procedure .  
Ash  so o b t a i n e d  was  d issolved in 3 m l  of hyd roch lo r i c  acid 
a n d  copper  c o n t e n t  was  d e t e r m i n e d  a. F ina l  resu l t s  were 
ca lcu la ted  for copper  c o n t e n t  in  1000 g of fa t - f ree  d ry  
we igh t  of a r t e r y  ( F F D \ u  a n d  t h e  d i f ferences  were  
s t a t i s t i ca l ly  e v a l u a t e d  b y  S t u d e n t s '  t - tes t  (Table).  

HARMEN 9 r epo r t ed  t h a t  t he  s e r u m  copper  shows a l inear  
r ise w i t h  age and  sugges ted  t h a t  t h i s  c h a n g e  m a y  increase  
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sis in  var ious  ar ter ies .  The  m e c h a n i s m s  w h i c h  e i the r  
mobi l ize  copper  f rom a r t e r i a l  wal l  or i n h i b i t  i t s  e n t r a n c e  
in to  i t  are ye t  unknown .  

Rdsumd. La  t e n e u r  en cu ivre  dans  l ' ao r t e  et  les a r t6res  
pu lmona i r e ,  r6nale,  i l l iaque et  ca ro t ide  a 6t4 ddtermin6e .  
Une  corr61ation inverse  en t r e  le degr6 d ' a th6rosc l6rose  
et  celui du  cu ivre  a 6% observde.  L a  cause  de  ce ph6no-  
mgne  res te  ~ ~tre 6tablie.  
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Potentiation of Fever, Produced by Intravenous Leucocyte Pyrogen,  Following the Injection of Paraffin 
Oil in the Cerebral Ventricles of the Unanesthetized Rabbit 1 

W h e n  leucocyte  py r ogen  = is in j ec ted  in to  t h e  b r a i n  of 
u n a n e s t h e t i z e d  r abb i t s ,  t h e  g r ea t e s t  increases  ifi t em-  
pe ra tu re ,  wi t t l  t h e  s h o r t e s t  l a tency ,  occur  fol lowing in- 
j ec t ions  in to  t he  an t e r i o r  h y p o t h a l a m i c  region a, 4. There  is 
r ecen t  ev idence  to sugges t  t h a t  l eucocyte  pyrogen ,  w h e n  

g iven  i n t r a v e n o u s l y ,  en t e r s  t h e  h y p o t h a l a m u s  d i rec t ly  
f rom the  b lood  s t r e a m  r a t h e r  t h a n  v ia  t h e  ce rebrosp ina l  
f lu id  (CSF)s.  W e  now p r e s e n t  ev idence  to  sugges t  t h a t  
f luid f low in t he  ce rebra l  v e n t r i c u l a r  s y s t e m  could  p l a y  a 
role in t he  t e r m i n a t i o n  of t he  febr i le  response.  


