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It has beer established thzt prctvein mairutrition
produces fatty liver botn in bumsrn subjects and in ex-
perimental animels (Thomas, 1974)}. On the other beng,
fetty liver has been considered ope of the characteris-
tic chenges asssociated with human alcoholism despite
adequate diet (Leiber et al., 1955). This chapnge hes .

2lso beep reproduced in experlmentaz. animals.

———

Controversy continues, however, oi whetber wepxs
lesion is the result of 2 direct hepatotoxic effect of
elcohol (Reubner et al., 1972) and (faiz et al., 1873);
or that ethznol could mlter nut:itionagzzégtergs;ing .

————rith intestinal zbscrpiicz of protein (Za-boriek and

Feade, 1565) and {Forte et &l., 187().
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In the present inmvestigation, an attenpt has bean
made to characterize the rcle of cdietary protein and al-

cobolism &s Co-factors in the development of fatty liver.

BATERTAL  AND  LETHODS

Eale Albino guinea pigs, of the strain hred amd
brought up in the serum amd entiger Laboratory farms-
Eelwen, averaging 530 grams of body weight at the com-
mencement of the experiment were used. 7They were divided

into four groups according to the schems in tgble (1).

Tehlg (1

Experimental desigr ané’ group gistzihution

Group Ii°. i Experizmertal LJesign

I

" figh Protein aiet & nlcohol administration
' - — . - x
oigh Frovelr diet,

E— —_ o By m B Em R e R Em S Sy B oy EE am Ey mm S wm

Group
Coatrol z
Group = II i Low Proteln Giet & ilcohol administration
Control IIE Low Froveln diet.

The experitcntal disl, which were fed ad-libituam,

consisted of:




Table (Z)

Compossition of diets

=2 Gompossificn
Ingredient Zigh Frotein Low Protein
P diet - diets T e

Cesein 25% Sia
Corn Starch 62% 825
Cotton Seed Qil _ 7% 7%
Eineral Mixture (Jones and

regbar, 1942) 4% 45
Vitamin %hixture (Morcos zZ% 2%

1557}

- - ..Alcohol was sdministred orally to groups 1 and II
daily; for six days per wesk, abt adosage leval of C.€ ml./

Eg./day.

animals from each xrour were sutopsied at the ond
of the second sné Tourth weeks, Fresh liver weighis were
determined., The total 1ipid contert was estimated from
5 gram liver samples using a Soxblet apparatus, foilow-
ing the meshod of ¥razer (1549). The lipid was then
Gdissalved in benzene and the free fatty acids (FF4)} were

sstimated by the method o Varley, {1ceL),

For histological examimation, 1liver sambles Were

fixea in 1J% rormole-oaline. rrc2en secticns were oul

at 10 microns, and stained wit: 3Judar 7 oy lipids.
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RESULTS

The effect of different treatments on hepatic
weights, total lipids, apd free fatty acids is shown in
table (3).

whan liver weight data were axpresseqd in texms of
percentege per bpody weight, the diet showea mno signifi-~
cant effect on liver weigbi. nlcohol administration
rerlectea merked increass in liver welght, ‘I'his was

rather mggravated by the protein deficient diet,

inalysis of the livers for totzl lipide revealed .
marksd elevation in both groups receiving ethanol, “hae
low proteir diet alone increased tha hepatic lipids by
only z ¢ 3 Toid; cczpsred witn that of the high protein
glet.

Tae inerezse i iree fatiy ecids in guinea rigs

aazinlsvering alcohol was marKeé at two weeks. 4 similar

increase was brought up ister at towr weeks by protein
qeficiency. when ethanol was adminisvered with low
protéin agiev, ¥ru showed arastic riss, approxipating
vEree tines of the normal.

Jisteclogice —Xarinationt

The livers of guinea pizs Fed low protein qiat
revescled mocerate Lo .uTkKea increase in insra=-cellular

ixriés. (Figure i) Tris was most merkeg ir the centrel

4
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-portions of the liver lobtules.

4lcohol adminstretion when assocliated wito a high
protein Siet developec severe fatty wmevamorphosis of
perifersl and mié lobtular hepatocytes., About 40 to 50
per cent of the cells composing hepatic lobules were
affected by small intracellular particles and large

extracellular ratty eysts (Figuze 2).

WUhen alcoholisz was surer-imposed on low proteln
diet, toe livers frcm animals of this group demonstrated
extensive fatty metamorphosis. Large extracaellular
lipid particles occupied 75 to &U per cent of the hepa-

tocytes tbroughout the liver lobules (Figure 3.
LISCuSSITE

The present investigation ingicated Tthat ethanol
adminstration developec acute fatty liver without
a quentitativiy important malabsorption of fat, and des-
nite adequate diet. Imhibition of intesvinal transport
of nutrients by etnsnal (leiber et sl. 1869) did nat
sesn Lo incresse losses of fet from the intsstine auring

the development of alcokol - inauced ifatty liver.

- -



On the basis of the amount and distributional
pattern of nepatic lipids in provein deficiency, iv is
suggasted that the lesion is in its sarly stage.
Bevere fatty metamorphosis similar %o that prbdﬁced.ﬁfwwmw"
alcohol adminstration seem To recuire prolonged periods

of protein depletion (Kosterlitz, 1947).

In comparing the gietary effect witn ethanol
adminstration, it was evident that 80w Gecregse in
protein intake doublad hepetic lipid, whereas a mode-
rate dose of ethanol incresseé it 2 : 3 fold ir 2z simi-
lar Guration. Consequently, it ig Droposec uhet hepatic
Tesponse Yo gthanol is immewdewe ané severs. 1n con-
nection with this finding, several investicators have
raported tha% a single dose of ethzrol can oroducs
fatty liver in experimental anicals, (Di Iugio et al.,
1958), Strubelt, 1972Z) and (ai= e% al., 1973). Ghis
has either been attributed tc¢ ar enhenced cooliisgtion
of FFA from the edipose tissues TOIouSh an sorenac
hypophyseal pathway (ileling et al., 1%60C). ther studies
have emphasized the direct hepatotoxic effect of alcchol
leading to hepatic steatosis (Blatskin, 1%51j). .ne Bos-

sipility that alcohol may induce a relstive lipotropic




AT mean . o

deTiciercy is suggesied by auebner et al., (1972). If
tnis 1s so, them it migkt account Tor the present find-
irg thet nesatic steatosis in alcoholism was accentuated ¢|

by additionzl vroteir ceiicilency. '

=BSTRACT

2lbino guinea pizgs were given ethanol orally, and
hepatic 1lipié rscpemse was aevermlned ciocnemically and I
histochemiceily in the presemce of high ar low pxotein

diesse.

The investigation i1ndicstegtine following: \
1, =nalyaisz ¢f toe livere for total lipids and free Iatty
acids revealed —arisc s.evesion in b.th groups receiv-

1
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ins ethentl. Tne k0w i1Totsin ciet alome reilectea |
3

DOGEL3TE InNCIEESE.

z Zistochemiczl study of Iat cenonstrizted generalizeo

Tstty metazmorphosis of extzgeeliviar lipid wher evhanol
3 P X

was zdministred wita alow protein dlet.witn a hige |
Drotein aiev, perifersl snd widiobulsr fatty infiltre-
tior developed, wille the low protein diet reflected

= moderate lneresst in ianireceiluvier lizids im a ,
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Captiops of Figurss

(Frozen Secticms, Sudan IV, X 125)

Figure (1}: 4 weeks on alow protein diet, Intracalluiar
lipid particles.

Figure (2): 4 weeks of alcohol adminstration and a high
protein dist, large lipid particles in ths
mid=lobular hepatocytes.

Figure (3): 4 weeks of alcchol adminstration anmd alow

protein diet. Geperalized fatty metamophosis.






