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i t  is e v i d e n t  t h a t  t h e  pe rox ide  fo rmed  in t he  p resence  
of N A D P H  is less in  r a t s  aged 20 a n d  600 t h a n  120 a n d  
400 days.  These  r e su l t s  are  in  keep ing  w i t h  those  indi-  
c a t i n g  a decreased  a c t i v i t y  of t h e  m i c r o s o m a l  d rug  
m e t a b o l i z i n g  e n z y m e  s y s t e m  in i n f ancy  a n d  d u r i n g  
age ing  of r a t s  s a n d  t h e  inc reased  lag pe r iod  of t h e  
N A D P H  : c y t o c h r o m e  c r e d u c t a s e  i n d u c t i o n  w i t h  increas-  
ing  age 14. 

I n  t h e  p re sence  of a s c o r b a t e  (Figure  2) r e su l t s  are  
s o m e w h a t  d i f f e ren t  t h a n  w i t h  N A D P H  a n d  a t e n d e n c y  
t o w a r d  a n  inc reased  p e r o x i d a t i o n  of m i c r o s o m a l  l ip ids  
b y  t h i s  s u b s t a n c e  w i t h  inc reas ing  age  is p r e sen t ed .  Sole 
e x c e p t i o n s  a re  t h e  400-day-o ld  ra ts ,  s how i ng  m i n o r  l ip id  
pe rox ide  values .  Th i s  r a t h e r  p a r a d o x i c a l  r e su l t  is d i f f icu l t  
to  expla in .  I t  m i g h t  be  due  to  b e t t e r  p r e s e r v a t i o n  a n d  
f u n c t i o n  of t h e  s t r u c t u r a l  s u b u n i t s  of m i c r o s o m a l  m e m -  
b r a n e s  a t  t h i s  age per iod,  as s h o w n  for  t h e  t r y p t o p h a n  
py r ro l a se  a c t i v i t y  xS, or to  h i g h e r  p r o t e c t i n g  effects  b y  
th io l  g roups  i t  

L ip id  p e r o x i d a t i o n  in  t he  p resence  of a s c o r b a t e  ha s  
b e e n  s h o w n  to  re lease  t h e  b o u n d  hydro la ses  f rom lyso- 
somal  g ranu les  ~. A s imi la r  inc reased  release occurs  also 
d u r i n g  age ing  ~7. P r e s e n t  resu l t s  sugges t  t h a t  a n  increased  
suscep t ib i l i t y  of subce l lu la r  m e m b r a n e s  to  t h e  d i s r u p t i n g  
ac t ion  of a s c o r b a t e  occurs  in  old  r a t  t issues.  Th i s  m i g h t  
be  due  to  a lower  c o n c e n t r a t i o n  of G S H  1G a n d  o t h e r  th io l  
c o m p o u n d s  d u r i n g  age ing  xs. A n  inc reased  a c t i v i t y  of l ive r  

g l u t a t h i o n e  pe rox idase  has  been  d e m o n s t r a t e d  in t h i s  
c o n d i t i o n  ~9. On  t h e  con t r a ry ,  V i t a m i n  E deficiencies  do 
no t  occur  in  t he  l iver  of senescen t  r a t s  20. 

Riassunto. L a  fo rmaz ione  di  l ipopeross id i  nei  micro-  
somi  di l ega to  di r a t t o  in  p r e senza  di  N A D P H  d i m i n u i s c e  
con  la  senescenza .  I1 c o n t r a r i o  s e m b r a  inveee  a v v e n i r e  in  
p r e senza  di  a scorba to .  Cib p o t r e b b e  ind ica re  u n a  m a g -  
giore susce t t i b i l i t~  delle m e m b r a n e  mic rosomia l i  a feno-  
men i  l i pope ros s ida t iv i  aspecif ici  in  t a le  condiz ione.  
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L i v e r  D a m a [ ~ e  b y  Protracted Ethanol Uptake and its Reversibil ity 

T h e  o b s e r v a t i o n  t h a t  a f a t t y  l iver  is o f t en  assoc ia ted  
w i t h  a l coho l i sm is old.  Never the les s ,  t h e  m e c h a n i s m s  
i n v o l v e d  in  t h e  a c c u m u l a t i o n  of l ip ids  in  t h e  l iver  a n d  
i ts  r e l a t i on  to  l i ve r  c i r rhos is  r e m a i n  t h e  s u b j e c t  of m u c h  
d e b a t e  1-a  

W e  bel ieve  t h a t  t he  p r o b l e m  invo lves  b o t h  n e u t r a l  fa ts  
a n d  phospho l ip ids ,  a n d  t h a t  t he  changes  of t h e  two  l ipid 
classes are  p r o b a b l y  d i s j u n c t e d  for ce r t a in  aspects .  

Af te r  all, our  t h e o r y  agrees  w i t h  t he  o b s e r v a t i o n s  of 
FREr~CH 4 t h a t  p h o s p h o l i p i d  mod i f i ca t ions  are  concomi-  
t a n t  w i t h  g lycer ide  a c c u m u l a t i o n .  

W e  be l ieve  i t  is i n t e r e s t i ng  to  s t u d y  t h e  d a m a g e  to  
t he  l iver  of a lcohol  g iven  in d i f f e ren t  quan t i t i e s ,  10 a n d  
20% in w a t e r  as a d r i n k  for  2 weeks :  e n o u g h  t i m e  to  
cause  changes  in  t o t a l  l ip ids  a n d  phosphol ip ids ,  a n d  we 
i n t e n d e d  to  see if t h i s  d a m a g e  d i s appea r s  d u r i n g  t he  
two fol lowing weeks  a f t e r  s t o p p i n g  of t h e  a lcohol  a d m i n -  

' i s t r a t ion .  
Materials and methods. W e  h a v e  used 30-day-old  female  

r a t s  of t h e  W i s t a r  s t r a i n  d iv ided  i n t o  g roups  of  6 ind iv i -  
dua l s  each,  a n d  carefu l ly  r a n d o m i z e d .  2 g roups  rece ived  
as d r i n k  10% a n d  20% a lcohol  in  w a t e r  r e s p e c t i v e l y  for  
a pe r iod  of 15 days .  2 a d d i t i o n a l  g roups  rece ived  w a t e r  
c o n t a i n i n g  sucrose  in  isocalorie  a m o u n t s  of t h e  c i t ed  
a m o u n t s  of alcohol .  A f ina l  g roup  rece ived  on ly  wate r .  

T h e  d i e t  was  iden t i ca l  u n d e r  al l  e x p e r i m e n t a l  condi-  
t ions  a n d  a d m i n i s t e r e d  a d  l i b i t u m ,  a n d  was in  a g r e e m e n t  
w i t h  t h e  n u t r i t i o n a l  r e q u i r e m e n t  for r a t s  s, T e m p e r a t u r e  
in  t h e  r o o m  was  k e p t  a t  19 :k 2°C;  a i r  h u m i d i t y  was  k e p t  
a t  70 4- 2%.  

Af t e r  15 days,  a lcohol  a d m i n i s t r a t i o n  ceased,  and  all  
g roups  rece ived  w a t e r  as t he  on ly  d r ink .  Food  a n d  d r i n k  
c o n s u m p t i o n s  were ca lcu la ted ,  a n d  also t he  we igh t  
changes  were  combined .  

On t h e  16 th  a n d  30 th  day  of e x p e r i m e n t ,  6 i n d i v i d u a l s  
of each  g roup  were  sacr i f iced b y  d e c a p i t a t i o n .  I m m e d i -  
a t e ly  a f t e r  w i t h d r a w a l ,  t he  l ivers  were  a s sayed  for t o t a l  

l ip ids  a c c o r d i n g  to  FOLCH e t  al.n; p h o s p h o l i p i d s  were  
s e p a r a t e d  acco rd ing  to  MARKS e t  al.~; t h e  P c o n t e n t  
was  d e t e r m i n e d  acco rd ing  to  HOOGWlNKEL e t  al. s, 

P h o s p h o l i p i d s  were  i so la ted  a n d  q u a n t i t a t i v e l y  de te r -  
m i n e d  b y  b i d i m e n s i o n a l  TLC accord ing  to  ABRAMSON 
a n d  BLECHER 9. The  s e p a r a t i o n s  were con t ro l l ed  b y  s t a n -  
d a r d s  a n d  b y  P d e t e r m i n a t i o n  of t h e  i n d i v i d u a l  f r ac t ions  
a n d  ca l cu l a t i ng  t h e  r ecove ry  of t he  a m o u n t s  p u t  on  t h e  
p la tes .  

Results and discussion. T a b l e  I shows t h e  p a t t e r n  of 
l iver  l ipids,  p h o s p h o l i p i d s  a n d  n e u t r a l  fa t s  of t h e  dif- 
f e r en t  g roups  sacr i f ied on  the  16 th  a n d  30 th  d a y  of 
e x p e r i m e n t ;  t h e  va lues  found  a t  the  f i rs t  sacrifice agree  
w i t h  those  in t he  l i t e r a t u r e  b o t h  for  t h e  con t ro l s  a n d  for  
the  r a t s  r ece iv ing  alcohol.  A t  t he  30 th  day,  a t  t h e  2nd 
sacrifice, we obse rve  a n  apprec i ab le  r eve r sa l  of t he  bio-  
chemica l  p a t t e r n ,  especial ly  ev iden t  in t h e  g roup  rece iv ing  
a lcohol  in  lower  a m o u n t s .  

T o t a l  phospho l ip id s  are s ign i f i can t ly  inc reased  a t  t h e  
f i r s t  sacrif ice b o t h  in r a t s  rece iv ing  10% a n d  20% alcohol ,  
in  r e spec t  to  t h e  con t ro l s  a n d  to  t h e  g roups  r ece iv ing  
sucrose  in isocalor ie  a m o u n t s .  
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Table I. Liver lipids and phospholipids of rat on different experimental treatments 

EXPERIENTIA 27]10 

Experimental treatments Liver lipids • Liver phospholipids 
16th day b 30th day 16th day 30th day 

Standard diet + water 
Standard diet + ethanol 10% 
Standard diet + ethanol 20% 
Standard diet + sucrose isocalorie with ethanol 10% 
Standard diet + sucrose isocalorie with ethanol 20% 

4.12 4- 0.83 " 4.31 4- 0.49 2,55 4- 0.12 2.71 4- 0.21 
8.47 4- 1.93 5.10 ± 1.31 3.39 =L 0.53 2,45 4- 0.39 
9.45 4- 2.36 6.11 4- 2.03 3,66 ~_ 0.62 3.05 4- 0.94 
4.25 4- 0.51 4.17 4- 0.53 2.63 ::t2 0.28 2.58 q- 0.29 
4.30 4- 0.43 4.28 4- 0.42 2.70 ~ 0.31 2.65 4- 0.28 

g/100 g of wet liver. ~ During the first 15 days the rats  received alcohol-water or sucrose-water in isoealoric quantities, and in the fol- 
lowing 15 days all the rats received only water to drink. = Each value represents the mean -4- S.D. of separate determinations in 6 rats. 

Table II. Percentage of liver phospholipids fractions of ra t  on different experimental t reatments  

Experimental  t reatments  Start  Lyso- Sphingo- Phosphatidyl- Phosphatidyl- Phosphatidyl- Cardio- 
lecithin myelin choline inositol and ethanol amine lipin 

serine 

Standard diet 16th day ~ 1.25 ~ 0.48 ~ 1.29 4- 0.29 6.22 q- 2.13 54.62 4- 6.85 11.75 -4- 3.39 19.30 :[: 1.58 5.56 4- 0.85 
+ water 30th day 1.15 4- 0,79 1.11 4- 0.14 6.46 2t_ 1.51 55,32 4- 0.02 11.89 4- 2.26 18,75 ~ 1.19 5.31 ! 0.61 
Standard diet 16th day 0.87 ~ 0,34 2.19 ± 0.14 5,95 t 2.33 50.86 ~ 3.68 10.55 ± 0.84 24.22 :k 1.29 5.36 ~ 1.01 
+ ethanol 10% 30th day 1.75 ~ 0.29 1.31 :I_ 0.25 5.75 4- 2,09 51.40 4- 5.32 12.57 ~ 1.97 21.35 ~__ 1.17 5.87 4- 1.02 
Standard diet 16th day 0.73 ~ 0.29 2.38 ± 0.31 5.69 + 2.35 50.76 4- 4.10 10.50 4- 0.55 25.02 ~ 1.46 4.91 ~ 0.63 
-t- ethanol 20% 30th day 1.17 4- 0.46 2.02 ± 0.46 6.39 ~ 2.41 52.56 4- 3.85 11.71 4- 0.42 20.22 ~ 0.92 5.93 ~ 0.42 
Standard diet 16th day 1.44 4- 0.30 1.37 4- 0.30 6.60 4- 1.63 52.71 4- 8.00 12.44 4- 1.40 20.02 4- 1.29 5.42 4- 0.76 
+ sucrose isocalorie 30th day 1.07 :k 0.22 1.15 4- 0.33 6.78 4- 1.44 52.98 4- 5.22 12.49 4- 2.48 19.67 ~ 0.81 5.85 ± 0.74 
with ethanol 10% 
Standard diet 16th day 1.35 ± 0.49 1.46 4- 0.56 6.58 4- 1.42 53.55 4- 9.72 12.12 4- 2.17 19.41 ! 0.64 5.53 4- 0.67 
+ sucrose isoealorie 30th day 1.49 4- 0.45 1.34 4- 0.63 6.18 -~ 1.52 52.79 4- 4.25 12.37 :k 2,01 19.90 J: 1.15 5.92 ± 0.78 
with ethanol 20% 

* Each value represents the mean 4- S.D. of separate determinations in 6 rats. b During the first 15 days the rats received alcohol-water or 
sucrose-water in isocalorie quantities, and in the following 15 days all the rats have received only water to drink. 

O n  t h e  30 th  d a y  t h e  a m o u n t s  of t o t a l  l ip ids  a n d  phos -  
pho l ip ids  are  b a c k  to  n o r m a l  in  t h e  g r o u p  rece iv ing  10% 
alcohol  in wate r ,  w h e r e a s  in  t h e  r a t s  r ece iv ing  20% 
a lcohol  t h e  decrease  of l iver  l ipids is c lear  b u t  n o t  n e a r  
t h e  n o r m a l  v a l u e s ;  p h o s p h o t i p i d s  a p p r o a c h  n o r m a l  
a m o u n t s  to  a v e r y  l i m i t e d  e x t e n t .  T a b l e  I I  s h o w s  t h e  
r e su l t s  of  t h e  s e p a r a t i o n  of l iver  p h o s p h o l i p i d s  a f t e r  t h e  
2 e x p e r i m e n t a l  per iods .  P h o s p h o l i p i d  f rac t ions  lyso-  
lec i th in ,  s p h y n g o m y e l i n ,  p h o s p h a t i d y l c h o l i n e ,  p h o s p h a t -  
i dy l  e t h a n o l a m i n e ,  p h o s p h a t i d y l  inos i to l  a n d  ser ine,  
ca rd io l ip in  a re  g r e a t l y  inc reased  b y  t h e  16th  d a y  in  
b o t h  g r o u p s  r ece iv ing  alcohol .  

T h e  inc rease  of e a c h  p h o s p h o l i p i d  f r ac t ion  is r a t h e r  
u n i f o r m  in t h e  v a r i o u s  i nd iv idua l s .  On  t h e  30 th  d a y  
t h e r e  is a c lear  n o r m a l i z a t i o n  of t h e  v a l u e s  for  t h e  r a t s  
r ece iv ing  10% e thano l ,  b u t  h i g h  v a l u e s  r e m a i n  in t h o s e  
rece iv ing  20% e thano l .  W e  m u s t  br ie f ly  cons ider  t h a t  
food a n d  d r i n k  c o n s u m p t i o n s  were  a n a l o g o u s  in t h e  
v a r i o u s  g roups ,  also w e i g h t  ga ins  were s imi lar .  W e  h a v e  
n o t  f o u n d  i m p o r t a n t  d i f fe rences  b e t w e e n  v a l u e s  of r a t s  
r ece iv ing  con t ro l  d ie t  a n d  w a t e r  a n d  t h e  2 g r o u p s  rece iv ing  
suc rose  a n d  water .  

O n  t h e  bas i s  of t h e s e  resu l t s ,  i t  a p p e a r s  poss ib le  t h a t  
t h e  b iochemica l  d a m a g e  i n d u c e d  b y  e t h a n o l  in  l iver  p h o s -  

pho l ip ids  m a y  be m o r e  severe  t h a n  t h e  a c c u m u l a t i o n  of 
n e u t r a l  fa ts .  

W e  m i g h t  t h i n k  t h a t  a m o n g  t h e  f ac to r s  i n d u c i n g  t h e  
t r a n s f o r m a t i o n  of  s t e a t o s i s  in to  c y r r h o s i s  a g r e a t e r  im-  
p o r t a n c e  c a n  be  a sc r ibed  to  p h o s p h o l i p i d  c h a n g e s  t h a n  
to  n e u t r a l  f a t  a c c u m u l a t i o n .  

Riassunto. ~ s t a t o  s t u d i a t o  l ' e f fe t to  de l l ' e t ano lo  a s s u n t o  
c o m e  b e v a n d a  a c o n c e n t r a z i o n i  d ive r se  (10 e 20%) su l  
r a t t o  in  fase  di  a cc re sc imen to .  Sono  s t a f f  s t u d i a t i  i d a n n i  
d e t e r m i n a t i  d a l l ' e t a n o l o  sui  t ipidi  epat ic i ,  in pa l~icolare  
a l ivello dei  fosfol ipidi  delle m e m b r a n e  cel lular i  e l 'entit~. 
del la  , r e s t i t u t i o  a d  integrum~>, o t t en ib i l i  in q u e s t e  con-  
diz ioni  con  la s o s p e n s i o n e  d e l l ' a s s u n z i o n e  de l l ' e tano lo .  
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