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Abstract The activity and submicrosomal distribution of a- 
glycerophosphate  acyltransferase (GPAT) were studied in rats 
fed ethanol for 6 wk. GPAT activity was  also  measured  in rats 
after 10 days of alcohol  feeding, 22 days of phenobarbital ad- 
ministration, or 24 days on a high fat (71% of total calories) 
diet. After 6 wk  of ethanol feeding, GPAT activity was in- 
creased 7301, when  expressed per milligram of protein and 
133y0 when  expressed  per 100 g of body  weight (P < 0.005). 
GPAT activity was more abundant in the smooth than in the 
rough microsomes of both control and ethanol-fed rats when 
expressed per milligram of microsomal protein and when  ex- 
pressed  per gram of liver; the smooth  microsomes accounted 
for  most of the increased GPAT activity after ethanol. 10 days 
of ethanol feeding or 22 days of phenobarbital administration 
did not increase GPAT activity. Feeding a high fat diet for 24 
days increased GPAT activity per  milligram of protein to an 
extent similar to that observed after chronic ethanol adminis- 
tration. When  expressed per 100 g of body  weight,  however, 
the increase was much greater after ethanol. The significance 
of these  findings  in  vivo has not  been elucidated. Increased 
GPAT activity might contribute to the persistence of alcoholic 
fatty liver and the development of hyperlipemia. 
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CHRONIC ETHANOL ADMINISTRATION has been  shown to 
produce progressive accumulation of hepatic  tri- 
glyceride (l), increased lipoprotein  production,  and 
hyperlipemia (2). Fatty  acid synthesis is increased (3, 4) 
and  fatty  acid  oxidation is depressed (3-5) in  the 
presence of ethanol ; this  results in  deposition  in  the 
liver of endogenously synthesized and  dietary  fatty  acids 
(6, 7). The  metabolism of ethanol is associated with  an 
increase  in  the  NADH/NAD ratio (8, 9) and a rise in  the 
concentration of a-glycerophosphate  in  the  liver (10). 
The  increased production of liver  lipids as a result of 
ethanol  feeding suggested that  hepatic  lipid esterifying 
activity  might also  be enhanced.  Radioautographic 
studies have shown  a participation of the  endoplasmic 
reticulum  in  fatty  acid esterification (11). The  first 
specific reaction  in  hepatic glycerolipid  synthesis is 
catalyzed  by  the  enzyme  L-a-glycerophosphate acyl- 
transferase  (GPAT)  (EC 2.3.1.15), which is present  in 
the  microsomal  fraction  obtained  from  liver  homogenate 
(12). Since  chronic  ethanol  consumption results in  the 
proliferation of the  endoplasmic  reticulum (1 3-16), we 
wondered  whether  it also gave rise to  an  increase  in 
GPAT activity  which  might  contribute  to  the  produc- 
tion  and persistence of alcoholic  fatty  liver (17). 
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MATERIALS  AND  METHODS 

Animal procedures 

Sprague-Dawley  strain  rats  were  purchased  from 
Charles  River  Breeding  Laboratories  (Wilmington, 
Mass.) in  groups of weanling  littermates.  They  were 
fed Purina  laboratory  chow  and  tap  water  ad  lib.  until 
they  reached a weight of 100-150 g. They were then 
housed in  individual  wire-bottomed cages.  A  first group 
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Ethanol-fed Rat 
Liver Homogenate 

53.140 
(l?O%) 

Control Rat 
Liver Homogenate 

31.34. 
(lo?%) 

I 

Pellet 1, & 
discarded 

Supernate 1 
38.19 discarded 

Pellet 1, Supernate 1 
21 .36 

(72%)b 
I 

10,000 g, 15 min 
(29.4%)b 

9.20 (68%)* 
I 10,000 g, 15 min 

Pellet 2, Supernate 2 
discarded 

7.17 
(18.8%) 

Peliet 2, 
31.09 discarded 

(23%) I 

Supernhe 2 
16.48 
(77%) (81%) 

I 
4.94 

100,000 g, 30 min 100,000 g, 30 min 
I 

Microsdmal pellet Supernate 3, 
discarded 

0.38 

Microsomal pellet Supernate 3, 
26.19 discarded 
(84%) 

15.45 
4.72 (94%) 

(15.2%)  (2.3%) 
Microsomal recovery = 26.19/53.14 = 49.3%c Microsomal recovery = 15.45/31.34 = 4 9 . 3 % ~  

Total nmoles  recovered during  the centrifugation: 
ethanol = 14.03 (pellet 1 )  + 7.17 (pellet 2) + 4.72 (supernate 3) + 26.19 (microsomal pellet) = 52.11 
control = 9.20 (pellet 1 )  + 4.94 (pellet 2) + 0.38 (supernate 3) + 15.45 (microsomal pellet) = 29.97 

ethanol, 52.11/53.14 = 98.1% 
control, 29.97/31.34 = 95.6% 

Ratio, nmoles recovered during the centrifugation/nmoles measured in homogenate: 

FIG. 1. Cytochrome P-450 was  measured after every step of differential centrifugation and expressed in 
nmoles/g of liver. Each fraction further centrifuged was considered 100% of the following two fractions. 
As shown here, after every centrifugation between 96.4 and 100.0% of the cytochrome P-450 in the  starting 
material was  recovered. The total recovery of cytochrome P-450 after the whole procedure was 98.1% 
for the ethanol-fed rat and 95.6% for the control rat. The microsomal  recovery  was 49.3% in both animals. 

(1 All figures are nmoles of cytochrome P-450 per gram of liver. 
b The percentage refers to the proportion of cytochrome P-450 recovered from the previous step (100%) 

c The recovery  is the percentage of cytochrome P-450 of the homogenate remaining in  the micro- 
during centrifugation. 

somal pellet. 

(10 pairs of females, 8 pairs of males) was isocalorically 
pair-fed once  daily  a  nutritionally  adequate  liquid  diet as 
previously described (18) for 4-6 wk until  they were 
killed. These diets  supply 18% of total  calories  as  pro- 
tein, 35y0 as  fat, 11% as  carbohydrate (Dextri-Maltose, 
generously  provided by Mead, Johnson & Co.,  Evans- 
ville, Ind.),  and 36% of remaining  calories  either  as 
additional  carbohydrate (controls) or as ethanol. A 
second group  (eight  pairs of females, three  pairs of 
males) was similarly fed for 6 wk, but these rats  were 
fasted  for 18 hr prior  to being  killed. A third  group 
(eight  pairs of females, three  pairs of males) was fed  the 
same  diets, but for  only 10 days. In  a  fourth  group of six 
pairs of male  rats,  one littermate of each  pair received a 
0.1% aqueous solution of sodium phenobarbital (Gane’s 
Chemical  Works,  Carlstadt, N.J.) in  tap  water as the 
only  source of water for 22 days. These  rats  had free 
access to  Purina  laboratory chow. In this  group,  the 
animals  were killed 48 hr after  their  last dose of pheno- 
barbital. In  a fifth experiment,  rats were fed in  groups 

of three  for 24 days. Two littermates  were given, respec- 
tively, the control and  the alcohol  diet as described 
above, and  the  third  littermate received 36y0 of total 
calories as  additional  fat instead of carbohydrate  or 
ethanol. On  the last  day,  the  diet was given by gastric 
intubation 10 hr  and 2 hr before killing. All animals 
were killed by decapitation;  the liver  from each  rat was 
quickly perfused with 0.15 M ice-cold KC1 (except for the 
animals  in  group 11, for  which 0.25 M sucrose was used), 
excised, and weighed, and  an  aliquot was  homogenized 
in ice-cold 0.15 M KC1 or 0.25 M sucrose in a  Potter- 
Elvehjem  homogenizer  with  a  motor-driven  Teflon 
pestle. 

Differential Centrifugation 

In  the first experimental  group, microsomes were har- 
vested as described by Fallon and  Kemp (19). In  the 
second experimental  group,  the  homogenate was spun 
at  12,000 g for 20 min. The  supernatant  fraction was 
carefully  transferred and mixed with 1 M CsCl to a final 
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TABLE 1. Hepatic lipids, microsomal components, and  GPAT activity in rats 
fed alcohol for 6 wk and  in their pair-fed controls (group I)" 

Cytochrome  P-450 GPAT Activity 
Per mg 
Micro- 

Per mg 
Micro- 

Tri- Per g somd Microsomal somd Per g Per 100 g 
Body Wt Liver Wt  TotalLipids glycerides  Liver Protein Proteinb Protein Liver Body Wt 

g g/1mg body wt mg/g liver nmoles mg/g liver nmoles CoA min-1 
Alcohol 200.1 f 4.3 f 102.6 f 58.4 f 54.2 f 1.206 f 44.94 f 28.3 f 1114 f 4721 f 

Control 214.4 f 3.4 f 45.0 f 9.7 f 29.9 f 0.768 f 37.74 f 16.4 f 582 f 2022 f 
09 .Oc 0.1 9.6 9.7 3.8 0.083 1.50 2.3 68  327 

10.6 0.1 2.2 1.4 1.9 0.069 0.85 2.2 73  287 

The results are means f SEM. For all parameters except body weight, the difference between alcohol-fed and control animals was 

Corrected for losses during preparation. 
The level of significance for the difference in body weight is P < 0.05. 

significant (P < 0.005). 

concentration of 0.015 M ;  rough (RM)  and smooth (SM) 
microsomes were prepared  according to Bergstrand and 
Dallner (20). The intermediate  fraction between the 
fluffy double  layer of SM  and  the pellet of RM was also 
collected. 

In the  remaining  groups (111-V), the same pro- 
cedure as for the first group was  used except that  the 
initial  centrifugation at 600 g was omitted. In all experi- 
ments, microsomal recovery was estimated  from  the 
amount of cytochrome P-450 remaining  in  the micro- 
somal fraction  compared  with that in the  total homoge- 
nate of the  same weight of liver,  according to Greim (21). 
A  typical recovery experiment is reported in Fig. 1. 
The method of Omura  and  Sat0 (22) was  used for cyto- 
chrome P-450 measurement.  Protein was determined 
according  to  Lowry  et  al.  (23). RNA was extracted 
according to Dallner, Siekevitz, and  Palade (24) and 
determined by the orcinol reaction  (25). In experiments 
where SM  and R M  were isolated, the values were 
corrected for their losses into  the  intermediate phase by 
assessing the  RNA/protein  ratio in each  fraction. 
Mitochondrial  contamination of microsomes was  assessed 
by measuring succinic dehydrogenase  activity  according 
to Eibl,  Hill, and  Lands (26); it was found to be negli- 
gible. The exact  determination of the recovery value of 
rough and smooth microsomes in  total microsomal sus- 
pensions was not possible because of the lack of specific 
markers  for  each of these microsomal subfractions (20). 
However, since recovery of total microsomes was com- 
parable  in  the various groups of animals,  it was assumed 
that this also applied  to the subfractions. 

Enzyme assays 

The assay of GPAT was  based on the method of 
Brandes, Olley, and  Shapiro  (27), according to the 
procedure described by Fallon and  Kemp (19) and 
Fallon and  Lamb (28) with  minor modifications as to the 
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pH (7.5 at 35°C)  and  to palmitoyl CoA concentrations 
(0.4 a). This method consists of the  measurement of 
CoA release corrected for deacylase activity (27). Our 
apparent K,,, values for each  substrate, D,L-a-glycero- 
phosphate and palmitoyl CoA, were identical with those 
published by these authors  and were the same whether 
measured in  rats fed Purina  laboratory chow or in ani- 
mals given our  control or ethanol-containing  liquid 
diets. The amount of soluble CoA liberated was measured 
on  a Gilford spectrophotometer at 260 nm. Results were 
converted to nmoles of CoA using the  extinction co- 
efficient e = 16 111"~ cm" (19, 28). Under these con- 
ditions, the  reaction was linear for 20 min for con- 
centrations of microsomal protein of 0.25-0.35 mg/ml. 
Microsomal protein  concentration was 0.3 mg/ml of 
incubation  mixture for all assays. Dithiothreitol  and 
palmitoyl CoA were purchased from Nutritional Bio- 
chemicals Corp.  (Cleveland,  Ohio), D,L-a-glycero- 
phosphate from Calbiochem  (Spring Valley, N.Y.), and 
fatty acid-free bovine albumin from Sigma Chemical Co. 
(St. Louis, Mo.). 

Hepatic lipids were extracted,  then  fractionated by 
thin-layer chromatography, and  the triglyceride was 
quantitated as described before (1 8). 

In  all experiments the values obtained in the treated 
animals were compared with those of their pair-fed con- 
trols, and  the mean of the individual differences was 
tested by the  Student t test (29). All values are expressed 
by their mean f SEM. Values per  gram of liver are given 
per gram of fat-free tissue. 

RESULTS 

The results from the first experimental  group are shown 
in  Table 1. In  this group,  ethanol  administration for 6 wk 
resulted in a  greater than twofold increase in total liver 
lipids and  a sixfold increase in liver triglycerides. P-450 
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TABLE 2. Cytochrome P-450, microsomal protein, and GPAT activity in microsomal 
subfractions of rats fed ethanol for 6 wk (group 11) 

Rough Microsomes Smooth Microsomes 

Cytochrome P-450 (nmoles) Per mg microsomal Alcohol 0 .73  f 0 .07   0 .83  f 0 .06  

Control 0 .66  f 0 .06   0 .47  f 0 .02  
Per g  liver Alcohol 12.37 f 1.10  12.28 f 1 .60  

Control 10.60 f 0.90   5 .71  f 0 .50  
Microsomal protein (mg/g Alcohol 15.64 f 0.84   14 .88  f 1.13  

Control 17.30 f 0.47  12.83 f 0 .80  
GPAT activity (nmoles CoA Per mg microsomal Alcohol 12.56 f 1.30  17.35 f 1.60 

Control 8 .69  f 1.20  13.14 f 1 .35  

protein P < 0 .02  P < 0.001 

P = NS P < 0.001 

liver) P = NS P < 0.05  

min”) protein P < 0 .02  P < 0 . 0 2  

Per g liver Alcohol 198.30 f 24.90  257.90 f 35.50 

Control 148.70 f 19.00  166.10 f 19.30 
P = NS P < 0.01  

Values are means f SE. 

content rose  by 84% per  gram of liver and by  54% per 
milligram of microsomal protein. Microsomal recovery 
was not different in ethanol-fed and  control  rats. 
Microsomal protein uncorrected for preparative losses 
was higher in ethanol-fed rats ( P  < 0.05) and remained 
so after correction. GPAT activity per milligram of 
microsomal protein was higher by 73% after chronic 
alcohol feeding (P < 0.001). There was an 8% decrease 
in deacylase activity in the ethanol-fed rats (P  < 0.05). 
The increments  in GPAT activity became 91% and 
134% when values were expressed per gram of liver and 
per 100 g of body weight, respectively. Ethanol-fed 
animals exhibited a mean liver-to-body weight ratio 
26y0 greater than  that of the controls. This was only 
partially due  to a 7% lesser mean body weight in the 
ethanol-fed rats. In the second experimental  group 

(Table 2), in which microsomes were subfractionated, 
the  distribution of GPAT activity was found to be  greater 
in  SM  than in RM (when expressed per milligram of 
microsomal protein) in both control (P  < 0.02) and 
alcohol-fed (P < 0.05) animals. Ethanol increased 
GPAT activity per milligram of microsomal protein by 
320/, in  SM  and 44y0 in RM.  When expressed per 
gram of liver, however, the  GPAT activity after ethanol 
feeding was increased by  55% in SM  and 33% in RM. 

In the  third  experimental  group,  ethanol was  fed for 
only 10  days  (Table 3). This resulted in  a 65% increase in 
liver total lipids and a  doubling of cytochrome P-450. 
When corrected for preparative losses, microsomal pro- 
teins were found to be significantly increased. GPAT 
activity showed no significant increase after ethanol 
feeding whether expressed per milligram of microsomal 

TABLE 3. Hepatic lipid, microsomal components, and GPAT activity in rats  fed alcohol for 10 days and their controls 
(group 111) and in rats administered phenobarbital in drinking water  for 22 days and their controls (group IVY 

Cytochrome P-450 GPAT Activity 
Per mg Per  mg 
Micro- 

Total 
Micro- 

Tri- Per  g  somal  Microsomal somal Per  g  Per 100 g 
Body  Wt  Liver  Wt  Lipids glycerides Liver  Protein  Proteinb  Protein  Liver  Body  Wt 

g /  7 0 0  E 
g wt body mg/g liver nmoles mg/g  liucr nmolcs CoA min-1 

4.4c 0 . o s  5 .1d  12.3d  0 .40d 0 .9e  3 . 2  32 147 

2 . 1   0 . 1 4  3 .O 4 . 1   0 . 2 3  0 . 9  4 . 3  43  180 

7 .5e   0 .22 4 . 2 ~  1 .3c 6 .6d   0 .12d  2 .9d  0 . W  41e 261 

10 .8   0 .03  1 . 2   0 . 9  1 .1   0 .02  1 . 2  0 . 8  39 200 

Alcohol 128.2 f 4 .64  f 66.6  f 40 .3  f 1 .32  f 33.6  f 12.5  f 428 f 1980 f 

Control 137.4  4 .27 f 40.3  f 18.1 f 0 .66  f 29.9 f 13.1  f 399 f 1700 f 

Phenobarbital 228.3 f 6 .53  f 54.5  f 9 . 5  f 82.5 f 1 . 5 1  f 55.0  f 8 . 2  f 440 f 2857 f 

Control 268.8 f 4.91  f 34.1 f 5 . 0  f 32.3  f 1.01 f 32.1 =k 17.6 f 569 f 2796 f 

Values are means f SEM. 
Corrected  for  losses during preparation. 

c.d.s P < 0.02,  0.001, and 0.05, respectively, when compared with respective controls. 
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TABLE 4. Hepatic  lipids,  microsomal  components,  and  GPAT  activity in rats  fed  alcohol 
or a  high  fat diet for 24 days  and  their  pair-fed  controls  (group V p  

Cytochrome P-450 GPAT Activity 
Per  mg 
Micro- 

Per  mg 

Per g somal 
Micro- 

Body Wt Liver  Wt Total Lipids  Liver 
Micraomal 

Protein Proteid Protein  Liver Body Wt 
somal Perg Per  1OOg 

g 
body wt mg/g liver N n O k S  mg/g liver nmoks CoA min-1 

Alcohol 224.0 f 4 . 2  f 138.2 f 56.5 f 1.261 f 44.25 f 18.9 f 970 f 4059 f 

Control 247.3 f 3.5  f 39.4 f 31.9 f 0.834 f 38.82 f 14.0 f 567 f 1989 f 

High  fat 260.2 f 3.1 f 51.2 f 41.7 f 0.918 f 45.25 f 18.3 f 884 f 2726 f 

17. 9c 0 . l C  22 .O" 6.6d 0 .  146d 0 .  74c 2.7 14lC 575d 

18.9 0 . 3  4 . 0  1 .6  0 .om 0.97 0 .8  140 215 

18.9c 0.2d 2 .8  5 .2c 0.060 2 .  SOc 1 .6d 122d 443c 

a Values  are  means f SEM. 
b Corrected for  losses  during  preparation. 
c Difference from  controls P < 0.05. 
d Difference from  controls P < 0.02. 

protein,  per  gram of liver, or per 100 g body weight. The 
fourth  experimental  group was  given phenobarbital for 
22 days in drinking water;  the average daily intake for the 
group  during  the experimental period was 129.4 f 7.8 
mg/kg/day, which is more than  the dose commonly 
administered  intraperitoneally daily (75-100 mg/kg/ 
day)  to  induce  formation of liver microsomes. We ob- 
served an increase in  hepatic  total lipids of 60% and in 
triglycerides of 88% ; triglycerides accounted for only 
15yo of the total  lipids  but  they represented half of the 
total lipids accumulated after chronic  ethanol feeding 
(group I, Table 1). P-450 per milligram of protein was 
50% higher. When expressed per gram of liver the 
increase was 155%, due  to a 72%  rise in microsomal pro- 
tein. GPAT activity (per  gram of liver) was significantly 
lower than  that of the controls, but when expressed per 
100 g body weight the values were identical (Table  3). 

In the fifth experimental  group  the effect of a  high fat 
diet was studied (Table  4). Chronic feeding of this diet 
resulted in  a  much lower accumulation of liver lipids 
than  the chronic  administration of ethanol. Total P-450 
content increased 3070, which is  less than  the 77% 
change after ethanol feeding. The increase in P-450 per 
milligram of protein was also less after high fat (10%) 
than after ethanol  treatment (52y0). Microsomal pro- 
tein increased to  the same extent  both in animals fed the 
high fat diet and in alcohol-treated  rats. GPAT activities 
per milligram of microsomal protein were similar after 
ethanol  and high fat feeding. The values were signifi- 
cantly higher than those of the controls (P < 0.02). 
GPAT activities of the ethanol-fed group rose above 
those of the high fat-fed group when expressed per  gram 
of liver and increased even more when expressed per 
100 g of body weight. This was due to greater liver 
weight per 100 g of body weight in  the  ethanol  group 
than in the  group fed the high fat  diet. 

Job, Feinman, Ishii, and Licber 

DISCUSSION 

The present study reveals that  the  fatty liver produced 
by chronic alcohol feeding is associated with an increase 
in  hepatic microsomal GPAT activity, whether expressed 
per gram of liver or per milligram of microsomal 
protein. Although the rise in activity per milligram of 
microsomal protein was slightly higher in RM, the SM 
fraction was found to be responsible for most of the 
increase in the  total  enzymatic activity observed. 

The factors responsible for  the  enhancement of 
GPAT activity after chronic  ethanol feeding are un- 
known. Ethanol  administration increases the  liver 
NADH/NAD  ratio (8, 9) and  the a-glycerophosphate 
concentration (10). Ethanol also decreases fatty acid 
oxidation (3-5) and enhances fatty acid synthesis (3, 4). 
Incorporation of glycerolipid precursors into liver lipid 
has been shown to be accelerated by acute  ethanol pre- 
treatment (30). In the present study, however, ethanol 
feeding for 10 days  did  not result in  a rise in GPAT 
activity (per milligram of protein)  but  there was an 
increase after 24 days of ethanol  administration. The 
mechanism for such a delayed response is not apparent. 
To  test the possibility that  the rise in  GPAT activity 
occurred in response to a  chronic increase in  the supply 
of glycerolipid precursors, a high fat  diet model was 
used which after 24 days was found to stimulate GPAT 
activity, expressed per milligram of microsomal protein. 
This  contrasts with the changes in microsomal P-450, 
which, though increased, was much less stimulated by 
the high fat  diet than after ethanol feeding. When ex- 
pressed per 100 g of body weight, all parameters  were 
much less affected by the high fat diet than by ethanol 
feeding. 

I t  is not likely that enhancement of GPAT activity is 
related to the  total  lipid  content of the liver per x, since 
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the increase in  GPAT activity in  the  group fed the  high 
fat  diet was observed in presence of much  smaller 
concentrations of liver  lipids than after 24 days of 
ethanol feeding. Furthermore, 10 days of ethanol feeding 
and 22 days of phenobarbital  administration were both 
associated with  a  moderate increase in  total  liver  lipids 
without  any increase in  GPAT activity.  Moreover, in  the 
subfractionation  experiments  in  which  the  animals were 
fasted for 18 hr prior  to  being killed, we observed a 
maintenance of increased GPAT activity  in  ethanol-fed 
animals  while the  amount of total  hepatic  lipids was 
restored to  normal  by  the fasting. Thus,  no  correlation 
was found between the  concentration of liver  lipid and 
GPAT activity. 

After chronic  ethanol feeding, the microsomal con- 
centration  increased  by 19% and  the liver size by 25%; 
these factors obviously play  a role in  the increased 
GPAT activity (expressed per 100 g body  weight)  ob- 
served after 6 wk of ethanol feeding. However,  after 
10 days of ethanol  feeding we observed a  moderate  in- 
crease in  both microsomal protein (10%) and liver mass 
(9'%) without  any absolute increase in  total GPAT 
activity.  Furthermore,  after  chronic  phenobarbital 
treatment  the striking increase in  both microsomal con- 
centration (71%) and liver size (33%) did  not result in 
an increased  total GPAT activity. An inhibition of 
GPAT activity  by  phenobarbital is unlikely since the 
experiments were performed 48 hr after the last dose of 
phenobarbital, at  which  time  phenobarbital has been 
shown to  have  disappeared  from  the blood under similar 
conditions (31).  Phenobarbital is known  to be a  potent 
microsomal inducer responsible for the increase in  total 
microsomal protein and  in  the activities of many  en- 
zymes involved in  drug metabolism (32). The former 
would artificially  decrease  the microsomal content  in 
GPAT when expressed per milligram of microsomal 
protein, assuming no  direct effect of phenobarbital  on 
GPAT activity; such a phenomenon was indeed  ob- 
served. 

The physiological significance of the increased GPAT 
activity  in livers of rats fed ethanol for at least 4 wk has 
not been elucidated. This  change, however, could  pro- 
vide a  ready  avenue for the  utilization of increased 
amounts of hepatic  fatty  acids  and  glycerophosphate  in 
the synthesis of glycerolipids and  may well participate  in 
the pathogenesis of the persistence of alcoholic fatty 
liver and hyperlipemia. 

In  summary,  chronic  ethanol feeding leads  to  hepatic 
fat  accumulation associated with an increase in total 
microsomal GPAT activity. This change,  although 
partly  explained by an increase in microsomal concen- 
tration  and liver  weight,  cannot be merely attributed  to 
the proliferation of the endoplasmic  reticulum, since 
other microsomal inducers such as phenobarbital do not 
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produce  this  change. The effect is mimicked, in part, 
by a high fat diet. I t  is suggested that  the increased 
hepatic  fatty  acid esterifying activity associated with 
chronic  administration of ethanol  may  contribute,  to 
a certain  extent, to  the persistence of alcoholic fatty  liver 
and hyperlipemia. 
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