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a t  the  t r ans l a t iona l  level, and  t h e  second t h a t  x a n t h i n e  
acts  s imply  as a s tabi l izer  o f  t he  enzyme  by  decreas ing  
the  ra te  of i ts  degrada t ion ,  and  t h e r e b y  s imula t ing  an  
e n z y m e  induct ion .  F a c t s  in favour  of t he  second hy -  
po thes i s  are:  t he  decrease of enzyma t i c  ac t iv i ty  following 
i n t e r rup t i on  of x a n t h i n e  admin i s t r a t ion ,  and  the  possi- 
b i l i ty  to  cause the  appea rance  of xan th ine -ox idase  ac t iv i ty  
only  a f te r  t he  f o u r t e e n t h  day  of life. One m i g h t  in fact  
suppose  t h a t  a t  th is  age xan th ine -ox idase  is a l ready  
p r e s e n t  in non-de t ec t ab l e  amounts ,  and  t h a t  x a n t h i n e  
exer t s  i ts  s tabi l iz ing effect,  which  was no t  possible before,  
w h e n  the  enzyme  was real ly absent .  

In  th is  respect ,  x a n t h ine -ox ida se  of r a t  l iver  dur ing  the  
f irs t  30 days  of life would  b e h a v e  as xan th ine -ox idase  of 
mouse  liver. I n  fact ,  x an th ine -ox ida se  ac t iv i ty  of mouse  
l iver is ma in ta ined ,  in p ro t e in  deple t ion,  b y  t h e  admin -  
i s t ra t ion  of xan th ine% These  same resul ts  h a v e  no t  been  
observed  in t he  p ro te in -dep le t ed  adu l t  r a t  x° nor  in the  
p ro t e in -dep le t ed  chick hA2. 

Riassunto. La sommin is t raz ione  di x a n t i n a  a r a t t i  di  
et~ compresa  Ira i 12 e i 30 giorni, causa  una  precoce com- 
pa r sa  di a t t iv i th  xant inoss idas ica .  Tale compa r sa  6 in- 

f iuenza ta  dal la  cyc loheximide  m a  non  dal  cor t i sone  n~ 
dal la  a t t i n o m i c i n a  D. 
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Several  in v ivo and  in v i t ro  inves t iga t ions  have  
d e m o n s t r a t e d  the  diverse  effects  of sal icylates  in bio- 
logical sys t ems  x,2. Most  of these  s tudies  have  been  con- 
f ined to  adu l t  animals  or t issues thereof .  In  recen t  years  
evidence  has  been  ob ta ined  to ind ica te  t h a t  pro longed 
adn l in i s t r a t ion  of sal icylates  causes s t ruc tu ra l  and  func-  
t ional  a l te ra t ions  in cer ta in  glands  and  t issues of exper i -  
m e n t a l  animals  ~,4. The i m p o r t a n c e  of phosphol ip ids  in 
s t ruc tu r e  and  in tegr i ty  of all m e m b r a n e s ,  t h e  t r a n s p o r t  
of cholesterol  and  o the r  l ipids in t he  blood,  and  poss ibly  
in some capac i ty  in t e r mina l  ox ida t ion  is well  recognized.  

The p resen t  c o m m u n ica t i on  deals w i t h  t he  changes  in 
t he  f a t t y  acid compos i t ions  of the  phosphol ip ids  of l iver 
and  bra in  as a resul t  of p ro longed  admin i s t r a t i on  of 
acetylsal icyl ic  acid to  young  growing rats .  I n  addi t ion,  
since sal icylate has  been r epea t ed ly  found to  cause m a r k e d  
func t iona l  changes  in the  adrena ls  ~, a p re l imina ry  s t u d y  
of t he  f a t t y  acid compos i t ion  of the i r  to ta l  l ipids unde r  
these  condi t ions  has  also been  made.  

Materials and methods. Male Sprague-Dawley  ra ts  were 
placed on syn the t i c  d ie t  6 con ta in ing  15% corn oil sub-  
s t i t u t ed  isocalorically for c a rbohydra t e .  One half  t he  to ta l  
n u m b e r  of ra t s  f rom this  group were  given dai ly oral 
admin i s t r a t i on  of acetylsal icylic  acid (0.3 mg /g  b o d y  
weight)  m i x e d  w i t h  a smal l  a m o u n t  of corn  oil for per iods  
up  to  90 days.  The dai ly  dosage was  d e t e r m i n e d  f rom the  
average  b o d y  weight  of the  ent i re  group receiving acetyl-  
salicylic acid. Respec t ive  controls  were given an equiva-  
lent  a m o u n t  of corn oil. 

F ive  t r ea t ed  and  u n t r e a t e d  animals  were sacrificed by  
decap i t a t i on  a t  4, 8 and  12 weeks. Liver,  b ra in  a n d  
adrenals  were t aken  ou t  immedia te ly .  The  adrenals  were 
freed f rom adher ing  fa t  and  pooled toge the r  for ex t r ac t ion  
of to ta l  lipids. 

Tota l  l ipids were ex t r ac t ed  f rom these  t issues by  
homogen iza t ion  in a m ix tu r e  of m e t h y l a l - m e t h a n o l  (411, 
v/v) con ta in ing  0.1 mg /ml  of DL-e-tocophero1 as an  ant i -  
ox idant .  Phospho l ip ids  were isolated f rom the  c rude  ex- 

t rac t s  of the  l iver by  th in - l aye r  c h r o m a t o g r a p h y  as 
descr ibed  prev ious ly  7. Since the  bra in  t issue con ta ins  mos t  
of t he  f a t t y  acids in t he  fo rm of phosphol ip ids ,  i t  was  
cons idered  a d e q u a t e  to  use t he  whole  bra in  lipid e x t r a c t  

Table I. Fatty acid composition of liver and brain phospholipids of 
rats administered acetylsalieylie acid (ASA) 

Fatty % total fatty acids ~ 
acid 

Liver (4 weeks) Brain (12 weeks) 

Control ASA Control ASA 

16:al - - 1.3 =[: 0.0 1.5 4- 0.0 
16:0 14.7 4- 0.7 26.4 4- 2.0 32.2 4- 1.i 36.1 4- 0.8 
16:1 1.04-0.1 1.04-0.1 0.2-t-0.0 0.94-0.1 
18:al - - 1.34-0.3 1.24-0.2 
18:0 20.5 i 1.1 26.54-2.0 19.8-t-1.4 18.64-0.5 
18 : 1 9.5 :t: 0.4 8.3 4- 1.0 32.8 4- 0.8 29.3 4- 0.7 
18:2 17,4 i 0.8 15.4 + 1,5 0.34-0.0 0,4 + 0.0 
20:4 26.2 -4- 1.7 15.4 -t- 1.3 4.0 4- 0.2 4.0 -4- 0.3 
22:6 2.7 4- 0.3 1.2 :t: 0.0 3.9 4- 0.4 2.6 4- 0.2 
Others 8.0 5.8 4.2 5.4 

• Results expressed as mean of all animals in the respective groups 4- 
standard error of the mean. 
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Table II. Fatty acid composition of adrenal lipids of rats administered acetylsalicylic acid (ASA) 

EXPERIENTI2,. 24]9 

Fatty % total fatty aeids~ 
acid 

4 weeks 8 weeks 

Control ASA Control ASA 

12 weeks 

Control ASA 

16:0 24.5 4- 0.8 28.7 4- 1.2 22.3 :t= 1.5 24.5 4- 1.4 18.0 :t: 1.0 25.0 :t: 1.4 
16:1 1.3 4- 0.2 1.1 :k 0.1 1.3 4- 0.2 1.4 4- 0.1 0.8 :k 0.1 1.2 + 0.2 
18:0 9.9 4- 2.2 6.3 ~: 1.9 2.7 4- 0.6 2.4 4- 0.2 2.1 =[: 0.3 3.0 4- 0.4 
18:1 30.5 4- 1.5 31,0 ~ 0.7 32,3 :t= 1.0 36.5 4- 0.8 31.3 ± 1.0 35.1:1:1.3 
18:2 27.7 4- 2.0 27.7 4- 2.2 36,5 4- 2.6 32.7 4- 1.4 44.2 4- 1.2 32.4 :t: 0.6 
20:4 3.7 4- 1.4 2.8 4- 0.6 1.9 4- 0.8 1.1 4- 0.3 1.5 -4- 0.3 1.4 4- 0.3 
22:6 0.1 0.1 0.1 0.1 0.2 0.2 
Others 2.9 2.3 2.9 1.3 1.9 1.7 

Results expressed as mean of all animals in the respective groups ~ standard error of the mean. 

for  t h e  pu rposes  of t h i s  s tudy .  Also, on ly  t o t a l  l ip id  ex- 
t r a c t s  of t h e  a d r e n a l s  were  used  for  t h e  ana lys i s  of f a t t y  
acid c o m p o s i t i o n  a n d  p h o s p h o l i p i d s  were  n o t  s epa ra t ed .  

M e t h y l  es te r s  of t h e  f a t t y  acids  of t h e  e x t r a c t s  used  for  
t h e  s t u d y  were p r e p a r e d  b y  t r a n s m e t h y l a t i o n  a n d  t h e i r  
compos i t i on  a n a l y z e d  b y  m e a n s  of gas- l iquid  c h r o m a -  
t o g r a p h y  as desc r ibed  e lsewhere  s, 

Results. I n  t h e  l ivers  of ra ts ,  s ign i f i can t ly  e l eva t ed  
levels of pa lmi t i c  (16:0)  a n d  s tear ic  (18:0) acids in t h e  
p h o s p h o l i p i d s  r e su l t ed  f rom t h e  a d m i n i s t r a t i o n  of ace ty l -  
salicylic ac id  (Table  I). A m o n g  t h e  u n s a t u r a t e d  f a t t y  
acids, on ly  a r ach idon i c  acid (20: 4) showed  a s ign i f i can t  
decrease.  T h e  m a j o r  a l t e r a t i ons  in  t he  f a t t y  acid com-  
pos i t ion  of l iver  phospho l ip id s  were  obse rved  a t  4 weeks. 
F u r t h e r  p ro longed  a d m i n i s t r a t i o n  of ace ty lsa l icyl ic  ac id  
b e y o n d  th i s  pe r iod  failed to  b r i n g  a b o u t  a n y  di f ference 
in t he  f a t t y  acids b e t w e e n  t r e a t e d  a n d  con t ro l  an imals .  
On  t h e  con t r a ry ,  t h e  compos i t i on  of p h o s p h o l i p i d  f a t t y  
acids  in  t he  l ivers  of t r e a t e d  a n i m a l s  even  a p p r o a c h e d  
t h a t  of t h e  con t ro l s  a n d  were s imi la r  a t  12 weeks.  

T h e  f a t t y  acid c o m p o s i t i o n  of b r a i n  l ipids  was, as 
expec ted ,  f ound  to  be  more  r e s i s t a n t  t h a n  l iver  p h o s p h o -  
l ipids  to  a l t e r a t i o n s  due  to  ace ty lsa l icy l ic  acid admin i s -  
t r a t i o n .  Af te r  p ro longed  a d m i n i s t r a t i o n  up  to  12 weeks, 
however ,  s ign i f i can t ly  h ighe r  levels  of pa lmi t i c  acid (16: 0) 
a n d  s o m e w h a t  lower  levels  of s t ea r i c  (18:0)  a n d  oleic 
(18: 1) acids  were  f o u n d  in  t h e  b r a i n  l ipids of r a t s  g iven  
acety lsa l icyl ic  ac id  t h a n  in  t h e  controls .  

As d i s t i n c t  f r o m  i t s  effects  on  l iver  a n d  b r a i n  lipids, 
ace ty lsa l icyl ic  ac id  caused  a more  g r a d u a l  a n d  progress ive  
a l t e r a t i o n  in  t h e  f a t t y  ac id  com pos i t i on  of a d r e n a l  l ipids  
(Table  I I ) .  Af t e r  4 weeks,  t h e  on ly  d i f ference  no t i ced  was  
h i g h e r  level  of 16 :0  in  t h e  ad rena l s  of s a l i cy l a t e - t r ea t ed  
a n i m a l s  t h a n  in t h e  controls .  W h i l e  th i s  d i f ference  re-  
m a i n e d  essen t ia l ly  u n c h a n g e d ,  i t  was  a c c o m p a n i e d  b y  a 
l a rger  p r o p o r t i o n  of 18:1  a t  8 weeks.  I n  a d d i t i o n  to  these  
changes  f u r t h e r  a l t e r a t ion ,  n a m e l y ,  a decrease  in  t h e  pro-  
p o r t i o n  of l inoleic acid (18:2)  in  t h e  ad rena l s  r e su l t ed  
f rom t h e  c o n t i n u e d  a d m i n i s t r a t i o n  u p  to  12 weeks.  

Discussion. I t  is well  k n o w n  t h a t  l ive r  phospho l ip id s  
a re  s u b j e c t  to  a l t e r a t i ons  b y  va r ious  m e a n s  m o r e  r ead i ly  
t h a n  b r a i n  l ipid,  a n d  as such  i t  is n o t  su rp r i s ing  t h a t  l ive r  
phospho l ip id s  shou ld  r e s p o n d  more  read i ly  to  ace ty lsa l i -  
cylic acid.  However ,  t h a t  b r a i n  l ipids  also show ce r t a i n  
a l t e r a t i ons  as a r e su l t  of p ro longed  a d m i n i s t r a t i o n  of 
ace ty lsa l icy l ic  acid is no tab le .  Salicylic acid ha s  been  
s h o w n  to p e n e t r a t e  i n to  t h e  b r a i n  a l t h o u g h  less read i ly  so 
t h a n  in t he  l iver  g. Therefore ,  one m a y  p o s t u l a t e  t h a t  t he  
a l t e r a t i ons  in  t he  f a t t y  acid com pos i t i on  of t h e  b r a i n  

l ipids  a re  due  e i t h e r  to  a c h a n g e  in  t h e  phys io log ica l  
s t a t u s  of t h e  d r u g - t r e a t e d  a n i m a l s  caus ing  changes  in  t h e  
r e l a t ive  p r o p o r t i o n s  of t h e  v a r i o u s  classes of p h o s p h o -  
l ip ids ;  or, t h i s  m a y  r e p r e s e n t  t h e  r e su l t  of a d i r ec t  in-  
h i b i t i o n  of t h e  s y n t h e s i s  of u n s a t u r a t e d  f a t t y  acids resu l t -  
ing  f rom a supp re s s ion  of o x i d a t i v e  p h o s p h o r y l a t i o n  b y  
ace ty lsa l icy l ic  acid.  

R e p e a t e d  a d m i n i s t r a t i o n  of sa l icyla te  ha s  been  found  
to cause  a m a r k e d  r e d u c t i o n  in a d r e n a l  choles te ro l  1° a n d  
inc reased  b lood  c o n c e n t r a t i o n s  of 17 -hydroxycor t i cos -  
t e ro ids  in  t h e  r a t  11. Since a d r e n a l  g land  l ipids  c o n t a i n  a 
h i g h  c o n c e n t r a t i o n  of choles te ro l  esters,  i t  would  be  safe 
to  a s sume  t h a t  a t  leas t  p a r t  of t h e  changes  n o t e d  in t h i s  
o r g a n  is due  to  p re f e r en t i a l  u t i l i z a t i on  of ad r ena l  chol-  
es terol  es te rs  for  t he  b io syn the s i s  of co r t i cos t e ro ids l~ - l~  

Rdsumd. L ' a d m i n i s t r a t i o n  pro long6e  d ' ac ide  ac6tylsal i -  
cy l ique  ~ de j eunes  r a t s  (0.3 mg/g)  a p r o v o q u 6  des  aug-  
m e n t a t i o n s  t e m p o r a i r e s  d ' a c ide  p a l m i t i q u e  d a n s  les 
phospho l ip ide s  du  ce rveau  e t  du  foie. Des  a u g m e n t a t i o n s  
t e m p o r a i r e s  d ' ac ide  s t6a r ique  e t  des d i m i n u t i o n s  d ' a c ide  
a r a c h i d o n i q u e  o n t  6t6 auss i  observ6es  d a n s  les p h o s p h o -  
l ip ides  du  foie. Les c h a n g e m e n t s  observ6s  d a n s  les phos -  
pho l ip ides  du  foie p e r m e t t e n t  de  suppose r  que  l ' ac ide  
ac6ty lsa l icy l ique  affecte  peu t -S t re  les e n z y m e s  d 6 s a t u r i s a n t  
les ac ides  gras.  
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