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Decrease of Ethanol-Induced Fatty Liver by Ethyl 
a-p-Chlorophenoxyisobutyrate.* (30721) 

NORTON  SPRITZ^ AND CHARLES S. LIEBERS (Introduced by E. L. Becker) 
2nd (Cornell) Medical Division, Bellevue Hospital and Department of Medicine, Cornell University 

Medical College, N e w  York City 

Ethyl a-p-chlorophenoxyisobutyrate (CP- 
IB) has been shown to produce widespread 
effects on lipid metabolism in the rat. It 
lowers serum cholesterol and triglyceride con- 
centrations ( 1,2,3), decreases hepatic choles- 
terol content(2,3) as well as the rate a t  
which liver tissue synthesizes cholesterol 
from acetate( 3). Liver triglyceride content 
has been found not to be diminished, how- 
ever (2 ), and hepatic triglyceride synthesis 
from acetate-C14, tritium water and glycerol- 
C14 was unaffected by CPIB in the normal 
animal (3) . 

In the present study the effect of CPIB on 
hepatic triglyceride concentration was stud- 
ied while liver lipid was increased by the ad- 
ministration of ethanol. Under these circum- 
stances, rats to which CPIB was administered 
with ethanol had significantly lower liver tri- 
glyceride than those which received ethanol 
alone. 

Methods. Eight groups of 2-4 Charles 
River rat litter mates each were utilized. 
They weighed 114-176 g at  the start of the 
study. Feedings consisted of a liquid diet. 
This nutritionally adequate formula has been 
described previously (4) ; it provides approxi- 
mately 1 calorie/ml of which protein is 16%, 
carbohydrate 4170, and fat 4370. In each 
litter group one animal received the basic for- 
mula (sucrose control), one was given the 
same formula except that 36% of the calories 
supplied as sucrose in the controls were iso- 
calorically replaced by ethanol, and a third 
member of the group received the ethanol- 
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containing formula to which CPIBS (0.6 mgJ 
ml) had been added (ethanol + CPIB). 
Two litter groups ( F  and G) contained ani- 
mals fed the basic formula to which 0.6 mg/ 
ml CPIB was added (sucrose + CPIB) . One 
litter (11) consisted of only 2 animals, neither 
receiving ethanol, one receiving CPIB. The 
animals were group fed; consumption for the 
entire group was limited to the intake of the 
member ingesting the smallest quantity. On 
this program, intake per rat ranged from an 
average of 31 to 59 ml/day or .25 to .31 ml/g 
body weight. CPlB intake ranged from an 
average of .150 to .190 mgJg body weight 
among the 8 groups. 

At the end of the feeding period the ani- 
mals were sacrificed by decapitation, the liver 
weighed, a sample homogenized and ex- 
tracted in ethanol: ethyl ether (3 : 1 ) .  Total 
lipid was determined by the method of Amen- 
ta(5). An aliquot of the extract containing 
2-4 mg of lipid was applied to a 2 g silicic 
acid column!! and eluted with 50 ml of ethyl 
ether. This elution contained neutral lipids, 
while phospholipid remained on the column. 
Hydrolysis of the neutral lipid and glycerol 
measurement was carried out by the method 
of Van Handel and Zilversmit (6). 

The results have been analyzed for statisti- 
cal significance by the paired t-test. 

ResuZ.ts. Body  weight. Initial body weight 
ranged from 114 to 171 g in the 14 rats which 
received ethanol and did not differ between 
the ethanol and ethanol + CPIB groups, the 
mean being 150 g in both groups. Weight 
gain was comparable in the two groups aver- 
aging 32 and 30 g in the ethanol and ethanol 
+ CPIB groups respectively (p>O.5). 
Weight gain in the sucrose control group 
averaged 43 g. This difference in weight gain 
between rats fed isocaloric ethanol and su- 
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T A B L E  I. Liver Lipids ;iml Weights in  Group- 
Fed Rat  Litter Ma.tes. 

Tri- Treatment ';tr glycericle 
Litter Alcohol C P I B  (g)  (nig/g) (mg/g) 

A 

B 

C 

D 

E 

F 

G 

H 

5.7 
6.7 
6.1 
6.6 
'7.3 
9.0 
6.4 
7.0 
8.3 
5.5 
5.4 
7.1 
i . 2  
8.8 
9.3 
3.i 
4.6 
4.8 
5.5 
9.4 
10.5 
11.0 
10.9 
4.3 
5.3 

45.3 
i 3 . i  
i7.8 
58.1 
67.8 
117.5 
39.5 
92.1 
95.1 
40.9 
73.3 
149.7 
48.4 
64.1 
152.2 
42.9 
52.2 
60.4 
112.7 
43.1 
46.8 
104.0 
179.9 
38.7 
40.6 

10.8 
15.5 
48.1 
10.2 
29.0 
100.4 
2.4 
44.3 
54.4 
4.2 
3i.2 
100.2 
12.8 
29.9 
97.2 
6.1 
10.7 
37.8 
68.7 
10.1 
11.3 
72.3 
143.7 
4.5 
4.9 

crose diets confirms previous findings (4) .  
Liver lipids. Total lipid and triglyceride 

contents were determined in the 8 sets of 
group-fed litter mates comprising 25 rats 
(Table I ) .  In all instances the highest values 
were found in the animals receiving alcohol 
without CPIB; sucrose controls were the 
lowest while intermediate values were ob- 
tained in the animals receiving alcohol in 
combination with CPIB. The mean difference 
between the ethanol and ethanol plus CPIB 
animals in the 7 group-fed litter mates was 
50.4 mg/g for hepatic total lipid and 53.3 
mg/g for triglyceride. These differences were 
both significant (p<.O2 and p<.OOl, re- 
spectively). Total lipid in the CPIB plus 
ethanol animals averaged 3 1.3 mg/g higher 
than that in the sucrose controls; triglyceride 
was 30.0 mg/g higher, both differences were 
again significant ( p <  .01) . 

I n  3 groups of litter mates (F, G and H)  
(Table I),  comparison can be made of the 
lipid content of the livers of rats that re- 
ceived feedings with and without CPIB but 

without ethanol. In  all 3 instances, in con- 
trast to the findings when animals were re- 
ceiving ethanol, both total lipid and triglycer- 
ide were not decreased in animals receiving 
CPIB with the control diet. Total lipids were 
46.8, 52.2 and 40.6 mg/g and triglycerides 
11.3, 10.7, and 4.9 mg/g respectively in the 
3 sucrose + CPIB animals compared to 43.1, 
42.9, and 38.7 for total lipids and 10.1, 6.1, 
and 4.5 for triglyceride respectively in their 
litter mates that did not receive CPIB. 

Liver weights. The mean weight of the 
livers of the animals fed CPIB with ethanol 
was 7.3 t 1.9 g (4.0% of body weight), 
compared to 7.9 t 2.1 g (4.4% of body 
weight) for those receiving ethanol alone 
( p > 0.5 ) . This small difference was largely 
attributable to the differences in lipid since 
the mean weights of the non-lipid portions of 
the livers were 6.8 and 6.7 g respectively 
(p>0.5).  Comparison between livers of etha- 
nol-fed and sucrose control animals revealed 
significant differences in total liver weight 
(7.6 and 6.4 g, respectively; p<.O5).  This 
difference also largely reflected changes in 
lipid content since non-lipid weights were 6.8 
and 6.4 respectively (p>.5). The 3 animals 
that received CPIB without ethanol had livers 
weighing 10.5, 4.6, and 5.3 g respectively 
compared to 9.4, 3.7, and 4.3 g in the sucrose 
control animals not receiving CPIB. 

Discussion. The present study documents 
that CPIB, which does not decrease the liver 
glycerides of normal rats( 2 ) , reduced the tri- 
glyceride accumulation produced by 24 days 
of ethanol administration by approximately 
one-half. 

This effect differs from that produced by 
CPIB in normal rats' livers. It has previ- 
ously been shown (2),  and is confirmed in the 
present study in 3 sets of animals, that CPIB 
does not decrease liver total lipid and triglyc- 
eride in animals receiving no ethano'l. Simi- 
larly, while total liver weight was lowered 
( fat-free weight essentially unchanged) by 
CPIB in animals that received ethanol, liver 
weights were somewhat higher in 3 sets of 
animals when CPIB was administered with- 
out ethanol, confirming previous reports(2, 

Prevention or amelio,ration of increased 
3 ) .  
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liver lipid resulting from prolonged ingestion 
of ethanol with adequate diets has not been 
previously reported, except for a partial pro- 
tectioa with large amounts of lipotropes ( 7 ) .  
Antioxidants (8) and asparagine (9 )  have 
been reported to prevent fatty liver which 
followed administration of a large single dose 
of ethanol, but these compounds were inef- 
fective following prolonged ethanol ingestion 
as carried out in the present study(7,lO). 
This difference between acute and chronic ex- 
periments is consistent with evidence that the 
mechanism of fatty liver production differs in 
these two situations ( 7 , l l ) .  Although hepatic 
cholesterol synthesis has been shown to be 
diminished in the rat(3),  less positive evi- 
dence is available concerning the effect of 
CPIB on triglyceride metabolism. Neither 
rat(3) nor human(l2) studies support the 
contention that synthesis of triglyceride is 
diminished by CPIB. Uncertainty concern- 
ing the mechanism by which CPIB amelio- 
rates ethanol-induced increase in liver triglyc- 
eride is further compounded by controversy 
concerning pathogenesis of the ethanol effdct 
itself( 7,13-15). 

Whether the incomplete protective effect 
observed in these studies would be increased 
at  a larger dose remains to be determined. 
The dose of CPIB used in the present study, 
0.6 mg/calorie, is slightly lower than the 0.25 
(2) and 0.3 mg/g(3) of commercial rat chow 
used in previous studies since the caloric con- 
tent calculated from the composition of com- 
mercial rat chow is approximately 3.4 calo- 
ries/g. Expressed as mg/calorie it is essen- 
tially the same as the recommended human 
dose of 2.0 gJday. On a body weight basis, 
however, the rat intake of 170 mg/kg body 
weight greatly exceeds the human dose which 
approximates 28 mg/kg. Whether similar dos- 
age in humans will likewise ameliorate etha- 
nol-induced fatty liver remains to be deter- 
mined by future studies. 

Summary. The effect of CPIB on ethanol- 
induced fatty liver was studied in 7 sets of 
group-fed rat litter mates. Total hepatic li- 
pids averaged 50.4 mg/g higher in the ani- 
mals fed ethanol alone than in those receiving 
ethanol plus CPIB (p<.O2) with a cor- 
responding difference in triglyceride of 53.3 
mg/g (p<.OtOl). Hepatic total lipid and tri- 
glycerides of the CPIB-ethanol group aver- 
aged 31.3 and 30.0 mg/g higher respectively 
(p<.O!l) than the control animals fed iso- 
caloric diets without ethanol. These findings 
indicate that CPIB significantly reduces tri- 
glyceride accumulation produced by pro- 
longed ethanol intake; in the absence of etha- 
nol hepatic triglycerides were not decreased. 
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