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ABSTRACT 

The effects of ethanol on the total, 
nonpolar, and polar lipids of whole liver, 
mitochondria, and microsomes have been 
evaluated. Differences in the fatty acid 
composition of various lipid subclasses 
have been compared in control and eth- 
anol treated mice. On the whole polyun- 
saturated fatty acids, especially arach- 
i d o n i c  (20:4) and docosahexaenoic 
(22:6), were found to decrease. The 
significance of an enzymatic mechanism 
vs. a peroxidative mechanism to explain 
the results is discussed. Decreases also 
were observed in the ratios of arach- 

1The research  descr ibed here in  was c o n d u c t e d  
while the au t ho r s  were  associa ted  w i th  the  Univers i ty  
o f  Det ro i t ,  Det ro i t ,  Mich. a n d  represen ts  par t  o f  the 
w o r k  s u b m i t t e d  by J .N.  Miceli in partial  fu l f i l lmen t  of  
the r e q u i r e m e n t s  for  the Ph.D. degree .  

2 A u t h o r  to w h o m  rep r in t  reques t s  shou ld  be 
addressed.  

i d o n a t e / l i n o l e a t e  following ethanol 
feeding. These changes are thought to be 
associated with decreases in the activity 
of the chain elongation-desaturation 
system. 

INTRODUCTION 

Both the size and the number of rat liver 
mitochondria have been shown to be affected 
by ethanol (1). In addition changes in fatty acid 
composition have been associated with mem- 
brane stability (2-4). Thus, it would seem that 
ethanol may have an effect on membrane 
structure and function, and this effect may be 
on changes in lipid composition. Liver triglycer- 
ide (TG) levels are reported to be influenced 
by the amount of ethanol given and the 
duration of exposure (5,6). On the other hand, 
Fallen et al. (7), found no increase in liver TG 
following the administration of ethanol. French 
et al. (8), studied the effects of ethanol on the 
important membrane constituents cholesterol 

T A B L E  I 

Per Cent  Dis t r ibut ion  o f  Nonpo la r  Lipid and Polar Lipid in 
in Tota l  Liver,  Mi tochondr ia ,  a nd  Microsomes ,  of  Cont ro l  a and E th an o l  Fed Mice b 

Tota l  liver Mi tochondr i a  Microsomes  

Lipid Cont ro l  Alcohol  Cont ro l  Alcoho l  Contro l  Alcoho l  

NPL 
T G  60.4 38.6 48.7 33.8 40.5 11.9 
DG 11.7 10.6 22 .6  16.8 14.1 13.0 
CE 21.6  45 .4  22 .3  46 .4  40 .4  64. I 
C 5.6 4.3 5.1 1.9 4.0 7.6 
F F A  0.7 0.8 1.1 1.0 1.0 2.3 

R e m a i n d e r  - -  0.3 0.2 0,1 - -  1.1 
PL 

CPG 49.2 46 .4  63.8 65.5 43.1 35.7 
EPG 26.6 21 .8  28.2 19.6 42 .7  18.2 
DPG 8.8 16.1 0.8 2.6 4.2 31.4 
SPG 5.1 2.3 0.8 3.5 3.3 4.9 
CLPG 4.0 7.8 2.2 0.7 1.8 5.9 
SM 3.6 1.1 1.1 4.0 2.3 2.8 

R e m a i n d e r  2.7 4.1 1.1 4.1 2.6 1.1 

aValues  t aken  f r o m  Ref. 19. 

b N P L  = nonpo la r  lipid, T G  = t r ig lycer ide ,  DG = diglycer ide,  CE = choles terol  esters,  C = 
choles tero l ,  F F A  = free f a t t y  acids, PL = polar  lipid, CPG = choline phosphog lyce r ide ,  EPG 
= e t h a n o l a m i n e  phosphog lyce r ide ,  DPG = d iphospha t idy l  g lycerol  (cardiol ip in) ,  SPG = ser- 
ine phosphog lyce r ide ,  CLPG = chol ine  t y sophosphog lyce r ide ,  and SM = sph ingomye l in .  
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ETHANOL EFFECTS ON MEMBRANE LIPIDS 

TABLE I1 

Lipid Content of Total Liver Mitochondria and 
Microsomes from Control and Ethanol Fed Mice 

Lipid Wt (mg) a 

723 

Tissue sample TL NPL PL Remainder b 

Total liver 
Control 1549 805 720 24 
Alcohol l "/47 1200 540 7 
Wt change +198 +395 -180 -17 
Per cent of total +12.8 +25.5 -11.6 -1.1 

Mitochondria 
Control 500 190 245 65 
Alcohol 383 214 147 22 
Wt change - 117 +24 -98 -43 
Per cent total -23.4 +4.8 -19.5 -8.6 

Microsomes 
Control 416 174 211 31 
Alcohol 316 133 172 11 
Wt change -100 -41 -39 -20 
Per cent of total -25.1 -9.8 -9.4 -4.8 

awt are the total wt obtained from each group of 20 mice. TL = total lipid, NPL = non- 
polar lipid, and PL = polar lipid. 

bResults from less than 100% recovery from column separations. 

(C) and  c h o l e s t e r o l  es ters  (CE).  N o  d i f f e rences  
were  f o u n d  b e t w e e n  c o n t r o l  and  e t h a n o l  fed  
an imals .  

In  an ima l s  fed  e t h a n o l  fo r  21 days ,  Fa l len  et 
al. (9)  f o u n d  n o  change  in t o t a l  l iver po la r  l ipids 
or  e t h a n o l a m i n e  p h o s p h o g l y c e r i d e  (EPG) ,  whi le  
L ieber  et al. ( 10 )  o b s e r v e d  inc reases  in b o t h  o f  
these  u n d e r  s imilar  c o n d i t i o n s .  

Recen t ly ,  ev idence  was  p r e s e n t e d  f o r  a 
decrease  in the  p o l y u n s a t u r a t e d  f a t t y  acids o f  
ra t  l iver m i t o c h o n d r i a  l ipids  f o l l o w i n g  acu te  
e t h a n o l  i n t o x i c a t i o n  (11) .  Earl ier  f ind ings  (12)  
sugges ted  t h a t  in  e t h a n o l - t r e a t e d  ra ts  a pe rox i -  
dative d e c o m p o s i t i o n  o f  liver m i t o c h o n d r i a  

l ipids m a y  have o c c u r r e d .  A decrease  in p o l y u n -  
s a t u r a t e d  f a t t y  acids c o u l d  be indica t ive  o f  an 
in vivo p e r o x i d a t i v e  b r e a k d o w n ,  s ince these  
acids w o u l d  be  m o s t  su scep t ib l e  t o  th is  m e c h -  

an i sm.  
One  c a n n o t  e x c l u d e  the  poss ib i l i ty  o f  in- 

c reased  p h o s p h o l i p a s e  ac t iv i ty  f o l l o w i n g  e th-  
anol  t r e a t m e n t .  R e c e n t l y  ev idence  was  pre-  
s en t ed  s h o w i n g  an  inc rease  in p l a s m a l o g e n a s e  
act ivi ty  in m o u s e  l iver  a f te r  e t h a n o l  feed ing  
(13) .  O t h e r  data  (14 )  sugges t ing  t h a t  t he  po la r  
l ipid c o m p o s i t i o n  did n o t  change  a f t e r  f eed ing  
e t h a n o l  w o u l d  a rgue  aga ins t  t h e  p h o s p h o l i p a s e  
h y p o t h e s i s .  H o w e v e r ,  in  an  ear l ier  p a p e r  we 

TABLE llI 

Effects of Ethanol on the Milligrams of Major Nonpolar Lipids and Polar Lipids in Mouse Livera 

NPL PL 

Tissue sample DG TG CE EPG CPG DPG 

Total liver 
Control 94 488 174 196 354 63 
Alcohol 127 463 545 118 250 87 
Wt change +33 -25 +369 -78 -104 +24 
Per cent of total +2.1 -1.6 +23.8 -5.0 -6.7 +1.5 

Mi*,ochondria 
Control 43 93 42 69 156 
Alcohol 36 72 99 29 96 
Wt change -7 -21 +57 -40 -80 
Per cent of total - 1.4 -4.2 + l 1.4 -8.0 - 16.0 

Microso mes 
Control 25 71 70 87 89 9 
Alcohol 17 16 85 31 62 54 
Wt change -8 -65 +15 -56 -17 +45 
Per cent of total -1.9 -15.6 +3.6 -13.5 -4.1 +10.8 

aValues given are for each group of 20 mice. Only lipids which represented 10% or more of either 
subfraction are considered. See footnote b, Table I for abbreviations. 
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T A B L E  IV 

Changes  in the  Mil l igrams o f  F a t t y  A c i d s  in Mouse  T o t a l  Liver  L ip ids  a 

F a t t y  ac id  CE D G  T G  E P G  CPG DPG Tota l s  

S a t u r a t e d  
1 4 : 0  C 7 18 3 28  

A 10 10 7 27  
Per cen t  c h a n g e  b +3 .2  -2 .2  + 6 . 3  0 c 

16 :0  C 49  18 97  59 66 8 2 9 7  
A 68  32 85 23  42 17 2 6 7  
Per cen t  c h a n g e  + 1 0 . 9  + 1 4 . 9  -2 .4  -18 .4  -6 .8  + 1 4 . 3  -1 .9  

1 8 : 0  C 5 19 33 25 3 89 
A 32 41 18 75  8 174  
Per cen t  c h a n g e  + 2 8 . 7  +4 .5  -7 .6  +14 .1  +7 .9  +5 .5  

2 0 : 0  C 7 7 
A 0 0 
Per cen t  c h a n g e  -7 .4  -0 .4  

U n s a t u r a t e d  
16:1 C 13 4 41 18 6 82 

A 39 8 16 5 3 71 
Per cen t  c h a n g e  + 1 4 , 9  +4 .2  -5.1 -3 .7  -4 .8  -0 .7  

18:1 C 60 31 155  32 76  8 362  
A 2 5 0  30 135 8 50 7 4 8 0  
Per cen t  c h a n g e  + 1 0 9 , 2  -1.1 -4.1 -12 .2  -7 .3  -1 .6  +4 .7  

18:2  C 2 0  128  10 7 29  194  
A 85 117  19 10 36  2 6 7  
Per cen t  c h a n g e  + 3 7 . 3  -2 .2  +4 .6  + 0 . 8  + 1 1 . 1  + 4 . 7  

2 0 : 4  C 10 37 75 5 127  
A 3 20 39 2 6 4  
Per cen t  c h a n g e  -7 .4  -8 .7  -10 .2  -4 .8  -4.1 

2 2 : 6  C 9 10 32 51 
A 0 6 0 6 
Per cen t  c h a n g e  -9 .6  -2 .0  -9 .0  -2 .9  

aVa lue s  given are f o r  e a c h  g r o u p  o f  2 0  mice  a n d  r e p r e s e n t  the  average  o f  f o u r  e x p e r i m e n t s .  C = 
c o n t r o l ,  A - a l c o h o l ;  see f o o t n o t e  b,  T a b l e  I fo r  o t h e r  a b b r e v i a t i o n s .  

bRe la t i ve  to  the  t o t a l  a m o u n t  ( f r o m  Tab le  III) o f  l ip id  subc lass  in q u e s t i o n ,  i.e.,  c h o l e s t e r o l  es ters ,  
d ig lyce r ide ,  e tc .  p r e sen t  in the  c o n t r o l  g r o u p .  O n l y  f a t t y  ac ids  r e p r e s e n t i n g  5% or  m o r e  f r o m  each  
g r o u p  are  c o n s i d e r e d .  

CThe p e r c e n t a g e s  given in th i s  c o l u m n  are  re la t ive  to  t he  c o n t r o l  t o t a l  l ip id  va lues  f r o m  Tab le  II. 

suggested increased enzymatic hydrolysis of 
polar lipids to explain the results of incorpo- 
ration of palmitate-l-14 C in mouse liver subcel- 
lular fractions (15). 

In this article we examine the effects of 
chronic ethanol consumption on the levels of 
various nonpolar and polar lipids from mouse 
liver and also investigate changes in the compo- 
sition of fatty acids associated with these lipids. 
Additional evidence in favor of the enzyme 
hydrolysis hypothesis will be presented by 
showing that the fatty acid composition of 
individual lipid classes is altered following 
ethanol ingestion for 21 days. These lipid 
changes and alterations in fatty acids were 
observed in the total liver, as well as the 
mitochondria and microsomes. 

MATERIALS AND METHODS 

Animals 

Male Swiss-Webster mice weighing 24-26 g 
were used in this study. The control and 

alcoholic groups were maintained for 21 days 
on water and ethanol, respectively, as described 
previously (13); each group consisted of 20 
animals. Subcellular fractions were prepared by 
ultracentrifugation (16). Histological compar- 
isons, between sections of liver from control 
and alcohol groups, using Safranin and Sudan 
Black stains (17) showed that fatty livers had 
not been produced in the alcoholic mice. 

Lipid Extraction and Chromatography 

The procedures for lipid extraction, separa- 
tion into nonpolar and polar lipid fractions, and 
thin layer chromatography to obtain individual 
l ip id  subclasses, are described elsewhere 
(15,18). Quantitative lipid analysis was carried 
out, as previously described (19). 

Gas Chromatography 

L i p i d  s u b c l a s s e s  r e p r e s e n t i n g  1 0 %  o r  m o r e  o f  

t h e  n o n p o l a r  l i p i d  ( N P L )  a n d  p o l a r  l i p i d  ( P L )  

w e r e  s u b j e c t e d  t o  t r a n s e s t e r i f i c a t i o n  ( 2 0 ) .  

M e t h y l  e s t e r s  w e r e  a n a l y z e d  q u a l i t a t i v e l y  b y  g a s  

L IP IDS ,  V O L .  8 ,  NO.  12 
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TABLE V 

Changes in the  Milligrams of Fatty Acids 
in the Mitochondrial Lipids of  Mouse Liver a 

Fatty acid CE DG TG EPG CPG Totals 

Saturated 
14:0 C 1 5 7 12 25 

A 8 3 2 5 18 
Per cent change b +16.7 -4.6 -7.2 -4.5 -1.4 c 

16:0 C 12 9 23 16 29 89 
A 10 10 10 7 19 58 
Per cent change -4.8 +2.3 -14.0 -13.0 -6.4 -6.2 

18:0 C 0.4 1 12 10 23 
A 9 13 3 27 52 
Per cent change +20.0 +12.9 -13.0 +10.9 +5.8 

20:0 C 8 8 
A 0 0 
Per cent change -5.1 -1.6 

Unsaturated 
16:1 C 1 1 6 0 11 19 

A 7 3 0 2 0.2 12 
Per cent change +14.3 +4.6 -6.4 +2.9 -6.9 -1.4 

18:1 C 16 lS 40 9 51 131 
A 48 7 22 3 14 97 
Per cent change +76.2 -18.6 -19.3 -8.'/ -23.7 -6.8 

t8 :2  C 2 19 2 8 31 
A 0 14 4 7 25 
Per cent change -4.6 -5.4 +2.9 -0.6 -1.2 

20:4  C 4 2 15 5 26 
A 0 1 6 13 20 
Per cent change -9.3 -1.1 -13.0 +5.1 -1.2 

20:6 C 4 4 19 27 
A 0 1 0 1 
Per cent change -9.3 -4.3 -12.2 -5.2 

aValues given are for each group of 20 mice and represent the  average of four  experi- 
ments.  C = control, A = alcohol; see foo tnote  b, Table I for other abbreviations. 

bRelative to the total amoun t  (from Table III) of  lipid subclass in question,  i.e., choles- 
terol esters, diglyceride, etc. present in the  control  group. Only fat ty  acids representing 5% 
or more f rom either group are considered. 

CThe percentages given in this column are relative to the control total lipid values f rom 
Table II. 

l i q u i d  c h r o m a t o g r a p h y  ( G L C ) .  Q u a n t i t a t i v e  cal-  
c u l a t i o n s  were  m a d e  u s i n g  v a l u e s  fo r  t h e  v a r i o u s  
l ip id  c lasses  p r e s e n t  in  n o r m a l  m i c e ,  w h i c h  we 
p r e v i o u s l y  p r e s e n t e d  (19 ) ,  a n d  t h e  v a l u e s  f o r  
e t h a n o l  f e d  m i c e  r e p o r t e d  in  t h i s  p a p e r  (see  
T a b l e  I). G L C  a n a l y s i s  was  c a r r i e d  o u t  u s i n g  a 
P a c k a r d  dua l  c o l u m n  M o d e l  7 8 0 0  i n s t r u m e n t  
e q u i p p e d  w i t h  a h y d r o g e n  f l a m e  d e t e c t o r .  A 6 
f t  glass  c o l u m n  o f  e i t h e r  14 .5% e t h y l e n e  g l yco l  
s u c c i n a t e - m e t h y l  s i l i cone  p o l y m e r  ( E G S S - X )  
c o a t e d  o n  1 0 0 - 1 2 0  m e s h  Gas  C h r o m e  P or  16% 
A p i e z o n  M o n  6 0 - 8 0  m e s h  Gas  C h r o m e  S was  
u s e d .  S a m p l e s  we re  r u n  i s o t h e r m a l l y  a t  190  C. 
T h e  ca r r ie r  gas  was  n i t r o g e n  a t  an  in l e t  p r e s s u r e  
o f  32  psi  a n d  a f l o w  r a t e  o f  140  m l / m i n .  P eak  
a reas  were  c a l c u l a t e d  as t h e  p r o d u c t  o f  p e a k  h t  
a n d  t h e  w i d t h  a t  h a l f  p e a k  h t .  P e r c e n t a g e s  are  
g iven  in t e r m s  o f  p e a k  a reas .  C o r r e c t i o n s  fo r  t h e  
d e t e c t o r  r e s p o n s e  t o  t h e  v a r i o u s  f a t t y  ac ids  
h a v e  b e e n  i n c o r p o r a t e d  in  t h e  p e r c e n t a g e s .  
F a t t y  ac id  m e t h y l  e s t e r s  we re  i d e n t i f i e d  b y  
r e t e n t i o n  t i m e s  r e l a t ive  to  m e t h y l  s t e a r a t e  

( 1 8 : 0 )  a n d  by  c o c h r o m a t o g r a p h y  w i t h  k n o w n  
s t a n d a r d s .  

RESULTS 

T h e  ove ra l l  e f f e c t s  o f  e t h a n o l  o n  t h e  t ip ids  
o f  t h e  t o t a l  l i v e r  a n d  s u b c e l l u l a r  f r a c t i o n s  a re  
g iven  in ] ' ab l e  II.  T h e s e  da t a  s h o w  t h a t  e t h a n o l  
f e d  m i c e  h a d  1 2 . 8 %  m o r e  l ip id  in  t h e  t o t a l  l iver  
t h a n  t h e  c o n t r o l s  a n d  t h a t  t h i s  r e s u l t e d  f r o m  an  
i n c r e a s e  in  N P L  e x c e e d i n g  t h e  los s  in PL.  
M i t o c h o n d r i a ,  o n  t h e  o t h e r  h a n d ,  s h o w e d  a los s  
o f  2 3 . 4 %  t o t a l  l i p id  ( T L )  w h i c h  c a n  be  a t t r i b -  
u t e d  to  l o s se s  in  PL.  M i c r o s o m e s  a l so  s h o w e d  
an  overa l l  l o s s  o f  l i p id  ( 2 5 . 1 % ) ,  a n d  t h i s  
r e s u l t e d  f r o m  los ses  o f  b o t h  N P L  a n d  PL.  

T a b l e  III  s h o w s  t h a t ,  in  t h e  t o t a l  l iver ,  t h e  
i n c r e a s e  in  N P L  was  d u e  p r i n c i p a l l y  to  CE  
w h i c h  i n c r e a s e d  3 0 0 %  ( 2 4 %  o f  t h e  TL)  a n d  t h e  
loss  o f  PL can  be  a t t r i b u t e d  to  c h o l i n e  p h o s -  
p h o g l y c e r i d e  (CPG)  a n d  E P G ,  t h e  lo s ses  in  b o t h  
cases  r e p r e s e n t i n g  m o r e  t h a n  5% T L .  T h e  los s  
o f  m i t o c h o n d r i a l  a n d  m i c r o s o m a l  P L  a lso  

LIPIDS, VOL. 8, NO. 12 
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T A B L E  VI 

Changes in Milligrams o f  Fa t ty  Acids  in the Microsomal  Lipids of  Mouse Liver a 

Fa t ty  acid CE DG TG EPG CPG DPG Totals  

Sa tu r a t ed  
14:0 C 1 7 0.4 8 

A 1 1 4 6 
Per cent  change b 0 -6.9 +40 .0  -0.4 c 

16:0 C 14 5 12 23 16 1 71 
A 16 3 4 7 0 10 40 
Per cent  change  +2.8 +8.0 -I  1.3 -18.4 -18 .0  +100  -7.4 

18:0 C 1 6 24 9 0.2 40 
A 3 0 5 20 3 31 
Per cent  change +8.0 -8.4 -21.8 +12.3  +31.1 -2.2 

20 :0  C 4 4 
A 0 0 
Per cent  change -16.0 -1.0 

U n s a t u r a t e d  
16:1 C 6 1 5 0 1 13 

A 6 1 1 16 4 28 
Per cent  change  0 0 -5.6 +18.0 +33.3  +3.6 

18:1 C 28 8 23 13 I I  1 84 
A 33 5 8 4 4 4 58 
Per cent  change +7.1 -12 .0  -21.1 -10.3 -7.9 +33 .3  -6.2 

18:2 C 10 19 4 9 4 48 
A 13 2 5 0 20  40 
Per cent  change +4.3 -23.9 +1.1 -10.1 +1"7.8 -1.9 

20 :4  C 2 6 21 l 30 
A 0 6 10 1 17 
Per cent  change  -8.0 0 -12.3 0 -3.1 

22 :6  C 2 12 14 
A 0 0 0 
Per cent  change -8.0 -13.5 -3.4 

aValues  given are for  each  group  of  20 mice  and  rep resen t  the average of  four  e x p e r i m e n t s .  C = 
control, A = a lcohol ;  see f o o t n o t e  b, Table  I for  o the r  abbrev ia t ions .  

bRela t ive  to the to ta l  a m o u n t  ( f r o m  Table  I l l )  o f  lipid subclass in ques t ion ,  i.e., cho les te ro l  esters, 
diglycerides,  etc.  p resen t  in the  cont ro l  group.  Only  f a t ty  acids r ep resen t ing  5% or m o r e  f r o m  e i ther  
g roup  are cons idered .  

CThe percen tages  given in this c o l u m n  are relat ive to the  con t ro l  to ta l  lipid values f r o m  Table  II. 

was due to CPG and EPG. Diphosphatidyl 
glycerol (cardiolipin) (DPG) increased in all 
cases, although in mitochondria this lipid con- 
stituted less than the selected 10% cutoff value 
(Table I). The surprisingly high percentage of 
DPG in the total liver and microsomes is not 
understood. The ester-phosphorous ratio (19) 
of this isolated lipid indicated a relatively pure 
fraction; and, therefore, the per cent values are 
thought to be real. Perhaps mouse liver is 
different with respect to DPG than other tissues 
analyzed to date. TG decreased in the total liver 
and subcellular fractions, with the greatest 
change occurring in the microsomes (15% TL). 

Tables IV-VI give the amounts of fatty acids 
present in the major lipid subclass. Several 
observations stand out and deserve noting. The 
amount of arachidonic (20:4) and docosahexa- 
enoic acids (22:6) decreased in all lipids con- 
taining them in the total liver, mitochondria, 
and microsomes of the ethanol treated mice, 
except in the CPG of mitochondria where 20:4 
increased. No particular trend is evident in the 

changes with regard to linoleic acid (18:2). 
Overall we see that this fatty acid increased by 
ca. 5% TL in the total liver and decreased by 
1-2% in the mitochondria and microsomes 
respectively. Since the changes in 18:2 do not 
appear to be localized, the effect of ethanol to 
decrease the ratios of 20:4/18:2 (Table VII) is 
probably a general one rather than a specific 
effect on any particular lipid. Table IV shows 
that the large increase in CE in the total liver 
and mitochondria is primarily oleic acid (18: 1). 

DISC USSI ON 

The peroxidative hypothesis to explain de- 
creases in polyunsaturated fatty acids following 
ethanol ingestion would appear to have little 
support in view of the work of others (11,21). 
Thus it would appear that the effect is more on 
the enzyme level, as we suggested earlier (15). 
Evidence has been presented suggesting that the 
characteristic fatty acid composition of phos- 
pholipids is determined by redistribution of the 
fat ty  acids after the nitrogenous base has been 
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a t t ached  (22). The activity of  the  fa t ty  acyl- 
CoA: lysophospha t ide  t ransferases  catalyzing 
this react ion recent ly  has been  shown to  be 
enhanced  with increased e thanol  c o n s u m p t i o n  
(23). Thus,  a mechan i sm o f  this  t y p e  seems 
more  likely than  perox ida t ion .  This is sup- 
por t ed  fur ther  when one  examines  the data in 
Tables V and VI. Here we see tha t ,  in b o t h  the 
mi tochondr i a  and microsomes  of  alcohol 
t r ea ted  mice, a change has occur red  in the  fa t ty  
acid d is t r ibut ion of  the major  lipids. Our recent  
studies on the ef fec ts  of  e thanol  on alde- 
hydogenic  lipids (13) would  also suppor t  this 
finding. 

Examina t ion  of  Tables IV-VI also reveals 
tha t  significant increases in the  steafic acid 
(I 8:0) con ten t  o f  various lipids has occurred  in 
the total  liver and mi tochondr i a  of  e thanol  fed 
mice. This is in cont ras t  to  o thers  (1 1) who 
observed decreases in this  fa t ty  acid in rats fed  
e thanol .  The reason for  this discrepancy is no t  
unde r s tood ;  however ,  it  could  be related to  
exper imenta l  condi t ions ,  most  no tab ly  diet and 
the t ime dura t ion  of  the  exper iments .  Corn 
oil-fed rats  and coconu t  oil-fed rats gave oppo-  
site results wi th  respec t  to fa t ty  acids found  in 
the CPG and EPG fol lowing e thanol  t r ea tmen t  
(23). 

A decrease in the  arachidonate- l inoleate  
ratio of  liver lipids fo l lowing alcohol ingest ion 
also has been observed by o thers  (24). Similar 
changes in heart  lipids also were r epor ted  (25). 
Such decreases have been suggested to  account  
for mem brane  stabil i ty (3) and mi tochondr i a  
fragility (2). It has been suggested (26) tha t  the  
decrease observed in liver mi tochondr i a  was due 
to  decreases in the  activity of  the  chain 
e longa t ion-desa tura t ion  sys tem which conver ts  
l inoleate  to arachidonate .  Since liver CoA con- 
t en t  is decreased markedly  by e thanol  (27),  a 
decrease in the  activity o f  the  enzyme  sys tem 
seems a logical explanat ion .  
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