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Summary : This experiment was designed to define the effect of ethanol ingestion on choles-
terol and bile acid metabolism in the liver as well as lithogenicity of bile in rats fed with different
diets.

HMG-CoA reductase and cholesterol 7«-hydroxylase activities were significantly decreased in
rats fed with high-fat diet compared with those fed with standard diet. These reductions were more
marked in the latter enzyme than in the former. In rats fed with high-protein diet, both enzyme
activities were significantly elevated, and these elevations were more marked in the latter than in
the former.

Ingestion of ethanol decreased HMG-CoA reductase and 7a-hydroxylase activities, and these
decreases were more marked in the latter than in the former in rats fed with standard and high-
protein diets compared with pair-fed controls. However, ingestion of ethanol elevanted both
enzyme activities in rats fed with high-fat diet compared with pair-fed controls, and this elevation
was greater for HMG-CoA reductase than for 7a-hydroxylase.

Dietary composition did not affect hepatic cholesterol ester hydrolase activities, but high-fat
diet with ethanol decreased those activities compared with pair-fed control.

Hepatic total cholesterol content increased in rats fed with high-fat diet, and decreased in rats
fed with high-protein diet compared with those fed with standard diet. Administration of ethanol
showed a tendency to increase hepatic total and esterified cholesterol contents in all dietary groups.
The increases were particularly remarkable in rats fed with high-fat diet.

High-protein diet remarkably increased cholesterol solubility in bile, however, high-fat diet
diminished cholesterol solubility compared with standard diet. Ethanol showed a tendency to
diminish cholesterol solubility in bile in all dietary groups, particularly in rats fed with high-fat
diet.

These results indicated that the effect of ethanol on cholesterol and bile acid metabolism
depends on dietary composition, and high-protein and low-fat diet intake is effective to prevent
gallstone formation facilitated by alcohol ingestion.
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Fig. 1. Composition of diets.
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Fig. 3. Effect of ethanol on activities of hepatic HMG-CoA reductase
in rats fed with different diets (mean=SD).
Statistical significance was estimated with Student’s t-test.
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BATFTTHRELLS v F T, EHBEROBEREET
»% Ta-hydroxylase {EH:d EFH L T e,

—7, BEALEEARCIVWTRT A2 —1IEXD
a2 v AT e =k BHTERE RO HEEBER OB OET
RS, ORI, BEOBERDBBICL R
THBELET v PeBWT 72—k HMG-CoA
reductase FEMER A X8, ko, Fhr k@5 Ta
-hydroxylase {&#: %4> &7 & ® Laksmanan 5'®
DR & —FKT 5.

¥, Ty beTra—AwERETEE, BITBROY
BIIER L, EITER S — A i3gimL, BBHER O Mot 8E
WP Lcz LD, 7TAra—ARBE OB
AN LHULHES DS, Cok >R
HEE T — A OBEIMABIIET 4 — F v 7 HE2ME T,
TEREEIME T T3 L5200, ThPEERRSID
BEHRTOEBREHOFRRLE L bh%.

Lirl, —HTEfi7Arza—AAIRY Y, BETD
PRRFRILIEE & LTIET L, HichErholgiinig iz
EXOBREEIIERATHS LELRTWED®, o
B, BBEPCIEE & 3 A RTUET B IEHER O TR b K
TLTCWAAEEENRD B, FHE, Topping H*NLT %
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T, %7z Cohen 537 v + T, BIEBATCTT L2 —
NEREEEL, BEHROGASEOEMZEHEL T\
%. ¥z Nestel B, 74 2 — AMEIEIMES CILE
HEB OB BEML T b ERELTW5. 2hb
DHE TR T — L O 2 5 1o b fFCOBEHTER
BARIRET B LE2DIS. Lich- CEBHAETT
BE7Aa -2V RT R — s X OEHER D AR
HEEY LR XD LHRIZ NS,
BEXyv7ra—adavzie—u . BHEBASZNC
BIETHERZE 2 55E IRFEAROE - Z B AN
HLENERELE LRI

&

BholBEHERTTIy bie7ra—n Q5% =4
7 —ABR) REEL, sV AT e—L - BHEBRRBO
FE) L ERBHT AR RIETEELYRFL, UTokE
w157,

1) EEA BB A Tk, HMG-CoA reductase
&M, Ta-hydroxylase WEHELE DK T L. Lo,
ETORERFEEDCH NI VEL, Ftoavase—
AMEBROIHE X b b BHEE~DORIOMEIZ X biE-&
Exzbhi. BEARTIAEREE T K ERTS
2, FROBEIEEOHNIVIEG. X oT, BHE
ANDENR IV RT B — A EROHEINE LB S Tw5 &
Ezbhic.

2) Taa—nITERERR L EEARR T HMG-CoA
reductase &M & 7a-hydroxylase &M D HE KT X
®HH, HBEOMHN I VIEV. —T, BRAR TR
TEREEY DI LR 358, AiEOER AN X
DR D b, TDOZ EnD, REERNE
oTh, BEOEZ Lhh, 72— VITEERFENC
FFavase - HRACEL Z LIREE
hiz.

3) cholesterol ester hydrolase {&EMEICITREEHRK D
BT AEBEEZERRV. LrL, BEBRETTRTL
2 -V X Y ERBIET L.

4 =2 v A7 e — ViTEEARRCHE R AR
TIRELCHENL, BERARB TIAER RS L.
—7, Tra—nAEBER L), RREHLE =T AEH
BIOR2 VAT r— VXM ICEE, ResElE
PFRTOHEMIBEE TH 7. ThICX h REMAROE
W, RbOIT M3 — VI X B TREREEE LT Y
5T HERIB LRI

5) BEH- R BRI B IR A TR L, BEA
ABCIXEBRHCHEMN L. —F, 7ra—ricX b EE

B

B @

RLREHATTREAL, BEHATCE#ENnL .
“hbiE, Bk T7a-hydroxylase IEMZEE) EABLIL,
X T, BEHPEHTBREMEIFAEGRERRTS LE
zbhie.

a2 v AT e — VR, AEEROEERZT RV
B, 7Taa—re X ) BEBAET -, BRoMENE
LT,

vyF v ORI, BEEROE:, kb7
Na— KX BB HEBIRDbhitho T,

6) B2 v AT e - A BHFEIREARE TEE
Bic#Einl, SEWAERECIETLE. —F, 7ra—
AMEX YD WThORFRRICE TR ETOHEICEH X,
HBrealBa Tk W zoE TIAERETHY, WAk
REH e

BEXy, 7ra—nEAREOav X7 e - - B
BARBIAEFERC L WV Rich, HEARREY T3
BRMnL, 7o - A RARRCIERERYEDT, &
EAREBEROEENLELE 2 bhi.
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