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TITRCDLCTION

It has beer established that protvein mairutritvion
produces fatty liver botn in human subjects and in ex-
perimental animels (Thomas, 1974). On the other heng,
fetty liver has been considered one of the characteris-
tic chenges asssociated with human zlcoholism despite
adequate diet (Leiber et al., 19565). This chsnge hes .

2ls0 beep reproduced in experlmenta. animals.

Controversgy continues, BOWEVEL, ;;F;hetban TRrs e
lesion is the result of 2 direct hepatotomdc effect of i
elcohol (Reubner et al., 1972) and (Naiz et al., 1873);
or that ethznol could mlter nut:itionﬁgzzégtergsxing e

——__rFith intestinal zbsirpticz of oroseirn {(Eazboriek and

Feade, 1565) and {(Forte ev &li., 1870).
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In the present investigation, an attempt has been
made Yo chargcterize the rcle of dietary protein and al-

coholism &g Co-factors in the developmen: of fatty liver.

bATERIAL  AND LETHODS

Kale Albino guinea pigs, of the strain bred ami
brought up in the serum amd antigen Lahoratory farms-
Helwan, averaging 530 grams of body weight at the com-
mencezent of the experitent were used. They were divided

into four sroups according toc the schems in table (1).

Tebig (1

Experimentsl desigr ané graup aistrihution

Group :°. Experizmental Lesign

ot p—

Group I’ Tieh Protein diet & nlcobol administration
Control I ' Eigh Frotein diet.
—'---l--E-———--—--—-——-————-—-—
Group IZ: Low Protein diev & Alcohol aaxinistration
Conirel IXII; Low Frovein aiet,

The expericcntal Jdi€h, which were fed ad-libitum,

conalsted of:

\




Table (Z)

Compossition of diets

% Compossiticn
Ingredient Zizh Frotein Low Protein
P diet e diats EOP

Casein 25% 5%
Corn Starch 62% 8255
Cotton Seed 0il 7% 7%
Einaeral Yixture (Jonss and

Fogker, 104z) 4% 4
Vitamin Lixture (Morcos z2% 2%

1567}

- ..alcohol was administred orally togroups 1 anmd IT
daily; for six days per week, at adosage leval oI C.€ wl./
Eg./day.

anlmals Trom each Irour were asutopsied at the ond
of the second sné Tfourth weeks., rresh liver weignis were
determived, The total 1ipid contert was estimated from
5 gram liver samples using a Soxhlet apparatus, Tollow=-
ipg the meshod of ¥razer (1549). The 1lipid was then
dissalved in benzene and the free fatty acids (FF4) were

estimated by the method of Varley, {issc).

For histological examination, live: sambles were

fixea in 1J% Tormole-saline. sTc2er secvicns were cut

at 10 microns, and stained wit. 3udaz TV oy linids.
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RESULTS

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

when liver welght data were expressed in ierms of
percentege per body weight, the diet showed no signifi-
caat eifect on liver weignt., slconol administretion
rerlecvea merke¢ increass in liver welgnt, whis was

rather sggravated by the protein deficient diet,

snalysis of the livexs for totzl lipids revealed .
marksd elevation in ooth groups receiving ethanol., “he
low proteir diet zlore increased tha hepatic lipids by
only z ¢ 3 Ioid; ccipsred witn that of the bigh protein

ajet.

Toe increzse ir 1ree iatt

]

&ciés in guinea pigs
aazinisvering alcohol was zarked at two weeks. i similar
increaee was brought up later at tour weeks by protein
deficiency. when ethanol was adminisvered with low
rrovelrn aiev, ¥rs showed arastic rise, approximating
vkree Tines of the mermal.

Jistciogicas —Xarinationt

The livers of guinea pizs Ted low protein giat
Ieveclea moceraTte L .arkea increase in ins¥a=-cellular

iiriés. (TFieuse L) Tzis was most merkeg ip tne centrel

47
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-portions of the liver lobules.

4lcohel adminstration when associated wito a high
protein 6iet developed severe Iattly metemorphosis of
periferel and midé lobtuler hepatocytes, About 40 to 50
per cant of the c¢ells composing hepatic lobules were
affected by small intracellular particles and large

extracellular ratty eysts (Figuzre 2).

Whan alcoholisz was surer-imposed on low protein
diet, tae livers frcm animals o This group demonstrated
extensive fatty metamorpnosis. Largs extracellular
lipid particles occupied 75 to &L per cent of the hepa-

tocytes toroughout the liver lobules (Figure .

The present investigation indicated that ethamnol
sdminstration developec acute fatty liver without
a quantitativiy important malabsorption of fal, and des-—
nite aaequate diet. Inhibition of intesvinal transport
of nutrients by etnanol (Leiber et al. 1569) did nat
seem o incresse losses of faet from the intssvine auring

the development of alcohol - inauced 1atty liver.
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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 ¢ that prbdﬁced.ﬁfwwmw"
alcohol adminstration seem To recuire prolonged periods

of protein depletion (Kosterlitz, 1947).

In comparing the gietary erfecs witn ethanol
adminstration, it was evident that 80w Gecregse in
protein intake doublad hepetic lipid, whtereas a mode-
rate dose of ethanol incresseé it = : 3 fold ir 2 sipi-
lar Guration. Consequently, it isg Droposec ket hepatic
Tesponse Yo gthanol is immewdewe and severs. 1n con-
nection with this firding, seversl investicators have
raported tha% a single dose of ethzpol can oroducs
fatty liver in experimental anicals, (Di Iugio et al.,
1958), Strubelt, 1972) and (ai= e% al., 1973). Ghis
has either been attributed tc ar ennonced cooliisgtiorn
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 alcohol
leading to hepatic steatosis (Rlatskin, 1651). .ne pos-

sipility that alcohol may induce & relstive lipotropic
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deTiciercy is suggesvec by ~usebner et al., (1972). If

tnis 1s so, then =t migrt account Tor the present find-

irg thet nepatic stestosis in alcoholisn was accertuated 4'

by additionzl vroteir celiciency. 0
BSTRACT

albino guinea pigs were given ethanol orally, and
hepatic 1ipié respenmse was aesermlnec ciccnemically and |

nistocremiceily in ihe presemce of high ar low pxotein

diess.

The investigation indicated Tae following: .
1, =nalyaisc c¢f taoe livere for total lipids and free Ifatty
acids revealed -markec <.evesion in b.th groups receiv-

ins ethentl., Lag iow proseln ciev alonme reilectea

1
I
1

DOGEIATE iIncrezse. 3
5 Yictocnemical sTudy of Iav Genonstrzted generalized

stty metzmorpbosis of extrzecelrviar 1lipid wher evhanol

H,

vas zdminissred wito alow protein dlet.wiin a higo |
Drotein diev, weriferal znd midlobuler fatty infiltra-
tior develcped, waile the low protein diet reflected

¢ moderatc _ncrease iz iniraecéiivisr lizids inm 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. Gemsralized fatty metamophosis.




