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Summary . The effect of alcohol intake on the serum levels of high-density lipoprotein
cholesterol (HDL-ch), apolipoprotein A- I (apo. A- 1), and apolipoprotein A-II (apo. A-II) was
investigated in 19 habitual alcohol drinkers without liver disfunction (Group A), 35 with mild
hepatic damage (Group B), and 7 with advanced liver disease (Group C). The serum level of HDL
-ch was higher in Group A than in 10 non-drinkers (control group) (P<0.001). But it was lower
in Group B (P<0.01) and significantly lower in Group C (P<0.001) than in the controls. The level
of apo. A- 1 was also higher in Group A (P<0.005) than in the controls, although the level of apo.
A-1II was not. To elucidate the effects of alcohol on apo. A- I production by hepatocytes, the
author investgated the synthesis of apo. A- I and albumin by cultured rat liver cells in the presence
of ethanol. Ethanol enhanced the production of apo. A- I but not that of albumin.

These results suggest that the elevation of serum HDL in habitual alcohol drinkers without
liver disturbance is mainly attributable to the increase of apo. A- I synthesis in the liver.

Index Terms

high density lipoprotein cholesterol, apolipoprotein A-1, apolipoprotein A-II, alcohol, primary
culture of rat hepatocyte
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1. ERRA#E

HETTRCERET, KERELFA(LBE=F —1{H
EE40g Dk, SKEESFELL) Ths. HBs HURE
e, WMOELYHET 50, BRREHGIIERL BRI
Lo, Thbic—BiTsiems, BRaTERE, BT
computed tomography (CT) BELZWHITL, IHICE
EHRRD LN ICH O WCEES, FAaERERS I3
BeHB L. Thbb A HIEFESD R\ 1961 (28
~65 &%, FHAER 41 5%), BRIFFEE YK B
ExXHET5 3B HIQ6~T45%, THEE 445, CHIF

BWEHETH 76 37~57r%, TFHEMSOK TH 5.

ZhBbTIfE HDL-ch, 7R Y REH A-1 IO A-
I (A-1,A-1I) A% L. HDL-ch i3ix v 7 25
VR Mgt 512 (k& X HDL-ch PR, S4BT
ERFERL, REEF 2 35 TCS, BFlx T4 7 A
FHAWE) TREIEL, A-1, A-TIEx—TnREdh ik

(SRID)®7 R A-17Fv—1+, 7THRA-IIFv—1+, &
—{LEIER) TREE L .

¥ 7o, BICIREKIER ORI 11 61(35~67 1%, ¥
49 b Ao R R ey, BEMBELT
FEARIESR 10 B (26 7% ~49 1%, FHEE 435 AW
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a) B X O

Sprague-Dawley (S-D) %7 v b %, HA SLC#HK
SHI DAL,

L-[3, 4, 5-3*H(N)]-Leucine(>140 Ci, mmol) %,
New England Nuclear Research Products X h A L
7.

Collagenase (Sigma Type 1) % Sigma chemical
company, St. Lois, USA X b, Ca?*" & X O M?** 4
% 72\~ Dulbecco © PBS ¥ (PBS (—)), Hanks ¥,
HEPES #&%&#% (ph7.3), Williams E 55#1, <=
v G (PC-G) 1%, Flow Laboratories Inc. USA X b,
77 VvFEF VYR (7vkT V>V B) 1% GIBCO Labora-
tories, New York, USA X b, BiBA Vv 7 h=1
v (SM) IHREE X WA L.

b) v r7HRYREH A-1 D5 HE - R

AT 150~200g @ S-D REEM: 5 v b OFfE S — vif
B2 B Scanu HWoOHEE¥ETC HDL 458 L 7.
B OBNE, BIZ8UERT 85 P-73 B4 AR L & A

Vv, m— & — X RP-65T 7. MfE 100ml Xt L
5% EDTA ¥ (pH7.0) % 1ml Anx, 10,000 rpm
4CTINDEELERS IR, BELichIrizey
ELI. ZOH, sample 100ml XL 9.8g @
NaCl #inx (d=1.063) ¥ =— 7 9Iml F24HL,
30,000 rpm 16°C T 16 RO & B & 7oLy, EB O very
low density lipoprotein ¥ X OF low density lipoprotein
SEZRRELE. BYOBKEL Y 1 ~1.5cm FTF=
—7 A5 4 AL, sample 100 ml iz L 19g © NaBr %
Mz (d=1.21) F=2—716.4mlFo45HL, 40,000
rpm 16°C T 24 BeEhE O R B 2 ey, BB 1ml 2#REL
FEEZ 2BV EL TER L. ToOH% sample %
0.9% NaCl THEHE B itot. RILZE ) =L o=
=7 (31 2) ECHilEL, BRKRo 7+ HDL 2%
fo. xo7+R HDL %, 8 M REFIO0.001M ©
EDTA %#%s Tris HCl (pH 8.6) w#f#L, F—oiE
¥ T sephadex G-200 D 4 7 AT, ¥ AFB%
B\, 757y avavy z— (SF-100, 7 KA~V
7 v 7 BEEBRSH) T 3ml ForSERRL. A-
1375 27vavrvA_A—-57~60TlRAY -2 %FT
HHEELTELNFig. ). BbhsEX0.01M
Tris-HCI (ph 8.6, 0.001M @ EDTA #<4%ir) #EHEK
TEN B Z L WRZEXERER, Diaflo membrane UM
2 %% B\ T Amicon 52 B2 AR CRAMFBEI X D
Bl LEoX w7 % HDL »bRELTE LR
T A-T%8M REXEURV 727 IAT S Frarsk
FEL LT 1 A7 BRUEKB AR Rofc b ZHE—D
AV P EBR L (Fig. 2).

c) PLiiE DIER

Bk A-1%%E D Freund © complete adjuvant
EIKERMLT, REOREEAKL vV A27EELTL
mg EH L TREIRL. JBMEBEmEEE L T1
~ 2mg % Freund ® complete adjuvant & & & 1ZEH
PICESRL, £0 7 Afkic&gmL, #17 » b A- 1 IE
BIEE L7, 17 v b A-1 MERREESEKEICL D,
J v b &ME L < HDL i3 % — R OMER O
HERLIc(Fig. 3). HfEX 2ml Fo% v I s a—
TG —T5COBERETCHRF Lic. iy b7 73
v Ik Cappel % by .

d) 7 v RO RREE

24 BEFEIHERBLOBE 200g © S-D RS v b2 H
W, Collagenase BRI &EHIR OB & b FFRE
MR xR HEL 1o,

Z vy VARV 7 & - BARGEIGA A ARERS
#) 0.3 ml & EREPICIES L OB LBBIE L 2. PR
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GBILp =2 —V (U « RAE ALY TSy & —
F+ 2 18G) RFAL, £DE ¥ 30ml,/ min OWHET
RYREKRY FREH X ITC AR L 0.5mM
EGTA %&¥s PBS (=) R¥EM LT, ZORET
4 ~ 5 HBH R, Hanks 12 0.05% &5 X 51
BE LI 25 57 — €K Q00 mDICas i LB O %
16 10~20 58, FBEREEZ v I TV BEL > v — v
CH L. o Lict, EROBRADE <y b
TEL2~3ELRyFyvIL, 2~3KWDOFr—¥%
EhicilfaFRes (AR cFBR L. FH% 50 ml
i OE I ED, 50gX 1 Ao EEELY 3EE S
fevy, BIEH—RFEREMREYE . SRR via-
bility 1%, F VAV IA—RERBRTISBLETH-
fo. TORFERBEMEE 10 %F4MmE, 1uM 735 24
Vv, 1uM 4 v &Y v, 10mM HEPES &% &5
Williams’ E 3%#112 5 X 105888, /ml DOEECFEEL,

0.D.
280nm

0.154

0.104

B OH* B & 7

35 mm £ ® Falcon culture dish iz 1 X 105, cm? ©
PR TR e, BRI PC-G (100 /ml), SM (100
pg/mb, 77 vFVUR(0.25 ug/ mD) EHEMLI. B
#i13, 5% C0,-9HB BESKETMELTINCAVFar
— X~ TR I ftote. 24 BEEEEEE, MFER LR
EVEREE R\ Williams' EBHIcEEL, I 12K
FIRE R ERICH e,

d) ETOH ¥inssk

BEREPCHWBERT A-TBITTAT I VERH
BT B oIk GERMESERES L ORIEEEE
R) THRE L.

7 BEEFER~ 0 ETOH ¥in& 1, ETOH %in 2 K5
#BooMian viability X OEEEEEEM: (LDH,
GOT, GPT) eZ&fto Az bhied-72100mM ¥ T& L
7z (Table 1.
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Fig. 1. Gel filtration profile of apo. HDL from rat serum. Plasma

lipoproteins were
ultracentrifugation.

separated by density gradient

Freshly pooled serum was taken from ten rats.
HDL was delipidated by ether-ethanol extraction and
chromatographed on Sephadex G-200 in Tris-buffered 8 M

urea.

Table 1. Enzyme activities in the medium used for two-hour culture of
hepatocytes with and without ethanol (ETOH)

Control ETOH ETOH ETOH ETOH
ontro 10mM 20 mM 100 mM 200 mM
LDH | 99 51437 | 104.5439.3 | 66.3+17.6 | 59.3+12.3 | 223.8+36.8
auv/m e Rt e -
GOT
+ + + + +
QU p | 4B-5E45 | 472542 | 43.5%44 | 49.316.7 | 87.0+8.9
GPT
+ + + o +
auop | 3-5%L0 3.840.6 4.0+1.4 5.040.8 7.841.0

Mean=S. D. of 4 experiments
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Fig. 2. Polyacrylamide gel electrophoresis of rat
apo. A-I(A) and rat whole serum (B).
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anti-rat whole serum

rat whole serum
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2=t L, ELEYFHRE y 7= 7Y vtk 1/
10 #F) 100 ] Nz 4 CT24 B/ A v F 2 <—P L
7o, ZD# 2000Xg, 15 DREELL, BbhiitE® 0.1
% sodium dodecyl sulfate %&¥s PBS T5EIZEE L
7o, PEEEX 1N NaOH THML, SmlovrvFur—v
a2 YW (Univer-Gel II ; Nakarai chemicals, Kyoto,
Japam) &N %, ZOBEHERERRE vFVv - a v
v v & — (model LS-7500, Beckman Instruments Inc.,
Brea, Calif) THIE L 7.

W RIS ER T S MR 10, 20, 100 mM D&
Eww ETOH %0 2 7o 55380 & 24 el i i L, 4 H
BoERKEZSHL T, ZhxEAEMKS (Minicon,
Amicon, Division of W. R. Grace and Co., Danvers,
Mass )2 T 100 f5##E L 7=%%, SRID T7 #EAK L O
TNTIVORBERI KT, FRS V1% agar-
ose KHiliEEX ZThZFh 1 %EL TH .

3. WEHE
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(Table 2, Fig. 4)

1% HDL-ch X, A BT, BEMNRCEXTCER
e bHERLI. B BTRNRBICHEXTEERETL,
CHTRIDIEHRETERD .

A-11x HDL-ch :R#OLEHER LR L. Tiab
H A BTSRRI CERREAEZR L. B BT
IR EDEBERIREDIhoTe. CEHTIIRNREL
RCERBIETL T

A-TIIENRE AT AR, BRELLTHABERR
2, CHETIERLETERLE.

2) {EIC R B IMTE HDL-ch, A-1, A-II{EDAHEE

(Table 3)

ABER L O CETIZHDL-ch ¥, A-I L0RIEE

HDL-ch, A-1, A-IIf&

anti-rat apo. A-1 serum

Fig. 3. Immunoelectrophoretic patterns of rat serum with anti-rat
apo. A-I serum and anti-rat whole serum.
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Fig. 4. Distribution of serum levels of HDL-ch., apo. A- I and apo. A
-II in male habitual alcohol drinkers with or without liver
disease and in male nondrinkers. Group B includes subjects
with non specific change of liver (@), fatty liver (O), hepatic
fibrosis ([1), and chronic hepatitis (A).
Table 2. Serum levels of HDL-ch., apo. A-1 and apo. A-II in male
habitual alcohol drinkers with or without liver disease and in
male nondrinkers
Group Component HDL-ch(mg/dD) apo.A-1(mg/dD) apo. A-II(mg/dl)
Drinkers without liver : *
A disease (n=19 72.9+11.6%** 176.8+28.3* 41+8.8
Drinkers with mild
B liver disease (n=37) 49.3+9.4* 138.4+23.3 36.5+9.7
Drinkers with liver
C cirrhosis (n=7) 26.34+11.9%** 110.6+37.1* 17.1+9.6%*
Control Nondrinkers (n=10) 56.9+2.9 143.7£6.0 38.3+1.6

Values are expressed as mean=+S.D.
*P<0.01, * *P<0.005 3 **P<0.001 vs Control

Table 3. Correlation among serum levels of HDL-ch.,
apo. A-1 and apo. A-1I

HDL-ch vs. HDL-ch vs. apo. A-1 vs.
apo. A-1 apo. A-1I apo. A-1I
Group A *0.8668 0.2846 0.2866
n=19
Group B 0.2283 0.2241 *0.723
n=37 .
Group C *0.7628 0.6747 *0.8422
n="7
Control —0.0467 —0.0022 *0.6977
n=10

*P<0.05
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7eIEOMHBI %R L ad, A-I1 & BRI R X fads
st BEER X OB T, HDL-ch & A-1, A-II
ORI BB HBIIITRD bhith ot NBF L BRI
JOCHERWT A-1 & A-TIoMKIE, BFRRIED
HHESAFRD b,

3) B BoMikysE L HDL-ch, A-1, A-IIfE
DBk (Table 4)

JEsERINZSLBE T 1L, HDL-ch, A-1, A-I1 & ¥
REZERRBDILM T, JRFFR T, HDL-ch, A-1
IR E NI, A-THEIMER 2R Lic. FHRHERE
BETIE, HDL-ch, A-1, A-TI: dETEEES D,
i AFIDETRERE T, FEE (C#) Wi H#
F%ER L. REREMFARE T, HDL-ch, A-1,
A-TTWTFR b FERBEREEFAFEL O RIEELRD
oo e,

2. EBRMRGE

7 v FREEEFAIRR 35\~ T, ETOH %0 2 B

(807)

DEERWEFRICHW I iz A- 1~ [3H]-Leucine ®H
D RAZHIE, 100 mM % CEREKFEHENL, 100 mM
BWCAEBREMERD. —F7A7 3 vAn [*H]-
Leucine OHRYAZICIL, BRBE/M I, e (Fig.
5).

ETOH ¥t 4 B B 08I O SRID O flsnb,
A-IRBIOT7TAT I vOERBEDOFEH L OB
$5%&, A-11x ETOH 20 mM R TY — 7 fHE%R
LTkh, 7TA7 VBT HHEETHHL M
LT\ (Tableb).

Z =

& EDREE T, SRR 51+ HDL-ch o L&
BHEEDO L WHIEOZRbh, FEEYETHH T
DLUAETTAERAZRL, &hbIHFEETIIERR
ETERLE. QEnZ &ly, FEECFER L OE
DEFEEH HDL-ch 0EEREHRFCTHS Z L HVR

Table 4. Serum levels of HDL-ch., apo. A- I and apo. A-II in Group B,
non drinkers with chronic hepatitis and control

HDL-ch apo. A-1 apo. A-II
Histological diagnosis (mg,/dl) mg,/dD mg,/dD
Non specific change | 51 5.7, 146.3+19.5 | 37.1£6.2
Q| Fattyliver 1 51.9+12.1 | 148.8+15.3 | 44.3+9.9
[=}
o
| Hepatic fibrosis | 44 g110.1 118+15.8 | 28.5%4.5*
Chronic hepatitis ' 46.616.8 | 120.1426.5 | 32.1+9.4
Non-drinkers with
o TS ab_] | 47.2%4.70 | 128.740.78 | 27.832.63
Control h=10 | 56.9%2.9 | 143.746.01 | 38.3x1.58
Mean=*S.D. *P<0.01

Table 5. Quantitation of apo. A- I and albumin in the medium by

SRID
Control E;l;gﬁ %ﬁgﬁ 1}(‘3);][811;\1/[
?gg/%ﬁ}:eus/hr.) 14.6 45.8 81.3 64.6
?xllk;)gu/mli(rf&ceus/hr.) 158.3 191.7 206.3 168.8
ap0. Aoy Alb 9.2 23.9 39.4 38.3

Hepatocytes were cultured for 4 days in the medium with and

without ethanol (ETOH).

The medium was re-exchanged

everyday and last day’s cultured medium was concentrated (X

100) and used for SRID.
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Fig. 5. The effect of ethanol (ETOH) on the incorporations of L-[3,
4, 5-*H(N)]-leucine into apo. A- 1 (&) and albumin (B) which
were secreted by cultured hepatocytes..

Each value is the mean + S. D. of 4 experiments.

* p=0.07

BWEhic. i HDL 0FELEREATHS A-1,
A~ TH B &, FFEEDQRGET A- 1 DL
BERD B, Lk £#dt HDL-ch 0ZE8) & BRI %
ALl7cZ &Xb, HDL-ch o LR x A- 1 ojn & #E
BRAREAELCVW5bDEE 2 bhlk. Huly®b b, §F
BEE D 72\ KBS TD HDL-ch 1%, EKBERDOZH L b
30~40 %<, ZOMERKER & EOHBEZRT LHE
LT\ %. Devenyi'” &%, BEEFESE & i o\ BGESR
# (normal % X U steatosis, portal fibrosisx &)
< HDL @ ERLU, EMEMFEE (alcoholic hepatitis,
cirrhosis Z &%) &£ 5 KEHR<IL HDL 0 EF %7
HigEHEL TWv5, Duhamel™® 53, EEFR IO
HEEMEE 2 b i\ RBREE (steatosis, mild alco-
holic hepatitis &8 T, A-1, A-II, HDL, ®©
EFEHEL, A-1HLOA-TI0 EFIEHDL, 0 L&
CXaboL#EEL TS, ¥ HDL; 1%, FEEYE
LT HIRENVET L EHEL T\ 5.

* % P<0.01 vs control

ABFFE T, HDL-ch 38X O A-1 0 LR IZIEHFFHEE
BERLLEBCOZED bR ETTHY, FEELE
CERERMITEERL L BRETIR, HREAEEEYR
DIENEWIBRER S, C0lE BEFEENCMY
EOLPNEERMETH B EE2DLDT, BHELX
LIcHfE S Bl 4 Bz, HDL-ch, A-1 X 0A
I oW TRE R0 2 7. SR RN LR s & OsIT
UL, HDL-ch, A-1, A-T1& & ok RIERBE L HE
ERRD I ol L, FFRMEER <132 HDL-ch,
A-T, A-ITIEHRIETLTHED, EICA-IXERER
ETL, FEERIWERR L. BEFAFETE,
HDL-ch, A-1, A-TI DfEIXEKIESR & FERBR OB TIL
BEALEENRL, HDL ¥Einc@< 712 — v ofEH
RZD LS B RERFEE AT A D LE 2
bhte., FFEEECIIASEDHED & A, HDL-ch,
A-T, A-TIDETFEL I A-TIIDZEPETE2RED 7.
Poynard* & 1%, SRS 581 Flic s\ T, EEIFR X OFF
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BHERE 2 pEbo In WIBRERF© A- 1 0 BEE R LR 23D,
BIELOHBETHLIE AT ETT2EH/ELTE
D, 7Aa =Lk BFFCO A-1 DESROBER,
LTI VET T2 D EEBE LTS,

SEOERBRRIC I\ T, 8iE#Z o HDL-ch ok
Fix, T A-TELEOHEMCERRD B 2 & 2RE
THRENEDN. Larl, kB NETOER, TG-
rich ¥ AEH B D turn over DHEn7e EFLANOEF
X BBELIRETER. Lee®bit, BHET7TLa—L
BES vy b RAWREERT, MiEFD total cholesterol,
HDL-ch o &7 7 b W ERIF2s5 o HDL-ch @
WIMER ZRDI EHRE L T\ b, £ 2 TEE IR
% A\ 7z in vitro EBRREEWT, 742 — A0
CEEFALT A-TEARENSRELNE 5 itk
L7

FOFER, BMEFMRCLS A-10EEZ% ) —
A% 100mM ¥RINL C 2 R R B el E R L 7
2, TATIVOEERIEHLILE W BEERE
oz rXY, FMao A-1EAOHEMIT L2 —1
DEHEFRACI S DTHY, T A-1 CEENKK
ETHBZ EnEbhi. IHIC4 HEEEEE D SRID
X BHETY, A-1EEIZ=8 7 — 1 20 mM FRinEE
TE—7EERLT AT I VELACHTHHRTHHED
DM PR TRE B, 0k, 100 mM WwinEET
DELBVERMEERCERTEhEERE L khro i
D%, 4 BEORMREEC X ) iEERHE Lol
b Livigw, DL EDKBREE,» DS, BRWCHEI L
fe7va - b HDL-ch ® FRHIZ, FELT=
B —NECXBFTO A-1ELEOHEMEN LD T
BB LB TRBREI R,

=& ) =N X BFFTD A-1EABEIMOBERFIZES
BTIRIRWA, =% ) — A LRI HDL #3#8in&€ %
Z LSBT 5 phenobarbital Ii%, FFs 7 r v —
LDBRFELREIRLBIERD, 7y PHFTDOA- 1D
m-RNA OFELTTHE IR HERVRH S 2 L H1RE
EhTkh, ABOEFILIV T2 -1 A-TERK
EHEIREDO TR RV EHEINS.

S B3

Tra— RO HDL &R, & KZoFER
7RI REATHS A-1 DAL OBRICERL, &
KEY 72 b IC BRI B B 2 7y, BUTF SR 257,

1) 7ra—aRER, M HDL-ch 38X OV7 &Y &
EH A-I2#EINEe58, FOERRFEE Y b
WHTOLRD bR,

(809)

2) =& —nlx, v FEEFMRO T Y KEH
A-1 DEAYHENCITES R, XY, 72—
Mk AIn HDL oy, FFco7£) REHA
Sl OBRITENBEERBREZRLTWDId0EE L
bhte.

(KRR OEER I, &£ 28 EHAMLBRELAS, 18
[ A AR ERERTE RS, 8787 4= — AR5 &R
RELBVTHEERL. AHROWRE O—IIHE
B eE (60770536) 12X - Fe.

Fxkbnicha, KIEHBERHHEE, AKEY
o - BEidH EHBRCFEEOBBYET L LbIL,

HBYE, WRERBEb - R E RS, Tt

LUIRRBREFXRETE BERCRBEHRLET.
AR DORITIC Bl o THICHIRE, HBI%\ 7o
W RBIR A B A B AT 7 b T B S e
It 3 IRHERERI b B E 0L
CREOBERLET.)
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