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Heparin-Ca 3:(c4& % HDL-Cholesterol (HDL-Ch) {E®DHI%E % 199 FIDKF - BB:&EE
BEEICOWT TR -7, EHEAI LOFHEG 61.89210.74mg/dl THY, K- B
#EEET HDLCh {El3EEERL, EFALOMICHEEZDL (p<0.001) BHLNTC.
HDL-Ch (& U LE -, LCAT 3Fik{E, RMHR{TEBEER L & <#HEALA. HDL-Ch
FFREEETE FEEO BEEL, FAENEETEIRED BELEMYT 5 BRAZRL,
- BEAEOZHICERATHBLEIONL. &HIC, THA-X - FLICLZERK
BERY, BEOECLYDBLAL) REASEOEENBRLTAL, FF - BEKBE
ISk a VREHNY FORINE, HDL OFERABZBEIHRDH O,

Serum levels of cholesterol of high density lipoprotein (HDL-Ch) were examind
in 199 cases of various hepatobiliary diseases using Heparin-Ca method. Mean
value of HDL-Ch was 61.89+10.74 mg/dl in 97 normal controls, while those of
hepatobiliary diseases were significantly reduced (p<0.001). Serum HDL-Ch levels
correlatd well with serum bilirubin, LCAT activity, and maximum osmotic re-
sistance of erythrocytes. HDL-Ch reflected the degree of hepatocellular damage
in liver diseases on one side, and the degree of jaundice in obstructive jaundice
on the other. Thus the measurement of serum HDL-Ch could be said to be
useful in the evaluation of the severity of hepatobiliary damages.

Serum lipoprotein patterns in hepatobiliary diseases performed by agarose-gel
electrophoresis and the lipoprotein fractions by sequential ultracentrifugation were
examind by electron microscope. The absence of a-lipoprotein bands and marked
decrease of HDL particles were confirmed. These observations indicate that
severe hepatobiliary injury is associated with profound alteration in lipoprotein

composition and metabolism.
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Fig. 1. Schema of HDL metabolism.
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Table 1. Various methods for HDL-
cholesterol

1. Ultracentrifugal Separation Methods
2. Electrophoretic Methods
cellulose-acetate

agarose

3. Precipitation Methods
Heparin-Mn2?*
Heparin-Ca2*
Heparin-Ca2*-Ni2*
Phosphotungstate-Mg2*
Dextran sulfate-Mg?+
K-agar-Mg?+
others

4. Gel filtration Methods

5. Immunoassay Methods

B 2 ffiofs 1 4+ v (Mg?*, Mn?*, Ca®* g &)
LAY 7 =4 v (Heparin, Phosphotungstate,
Dextran sulfate /&) @ #HA ¥ T T
bh, ApoB &V KEH (VLDL &k X O
LDL) #¥ErrE X, HDL 248l < e
FTHLDOTHDH. ZOWEHED R LD,

HDL-Ch o@EXFEL K TR, BrECEHE
WTHREAF » RSB R IR T D,

K AvbhTns RIEE LT, Heparin-
Ca?*, Heparin-Mn?*, Phosphotungstate-Mg?®*,
Dextran sulfate-Mg?* D 4 TH 5. EED
HIECEL C, EOWPEENR A EW D FE
ARE IR B2, FRAMCIRE R e
EEZ LIS, 1o, REFOYEOFE, I
BRoOXEWE (YCIAEY, ~ESrEY, T
Aanevigicl) OFBEOEOHORBER
LHh, chbomERBREMNCHENT 5D,
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HDL-z2v 27 » — L BH DNEAES (HARER
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. IV HDL-Ch OEF%{E
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Table 2. Normal values of human HDL-

cholesterol
HDL-cholesterol
Method (me/dD
Male Female
Ultracentrifugation 47410 51+ 8
Electrophoresis 50+15 59+14
Precipitation Method
Heparin-Mn2* 56+16 61+15
Heparin-Ca?* 59.42 +9.72/64.03 + 11.29
Phosphotungstate-Mg2* | 51413 60417
Dextran sulfate-Mg2+ 53+14 57+13

T 5 L LBE CETEER AT, Akl
ERBIC 5 0L #ZE3h3b, Heparin-
Ca? WEE L, YARZEEHOEM, BER,
F T 20 B OBEA 97 BaBOME L 148
BCehs. MoOWMBEDMHEEL » £V EERRL
TWBH, WTFhokkd, HRIFER XS
EMMNRIL - T DI DIEHEIIE S 2 & 8
EUTEDY, BANIIAE LHER VW EE
2 T3, WTFhokkicTh HDL-Ch fEA
50 mg/dl Ll ECHhiuE, FEHEE2TIWE
Bbhs.,

V B[R EEREO HDL-Ch o
THLBROESR
HDL i3, 64 DPEE 3 X O A FREOBS
%% CAF T 5. Table 3,4 1= HDL fR#hc
BB ERTO > LEAE TRHBL TS

Table 3. Effects of various agents on HDL

metabolism
* HDL R | HDL & F
1. b, (A%, |15 SERLARE {9‘%: 5 i%~B55%,
"HE s SR~BAREH |\ BARRIALIRE
E B e &
ﬁ%@f:lﬁgﬁ oo S RERD
' (,1, 1 % ) % %
B
2.k A % v | Estrogen Progesterone
Insulin Teststerone
R ALE Y
3. BREE L | RIS
B RS
FIBBIRBELEE
LHF OB B ST 4
B ERE
~ IR 5 o WHE
5. K & F 7 » — CIEER
BEERE
6. I WBE | BEIRIS
PR RETTAERE
7. @lEmE, | KiEtEs HDL @ | Type LIIb, IV, V
R A | E Tangier §
ERREE LCAT R i#EfE
|4 B Y ATRE M
8. % 4 | BIRSR

Table 4. Effects of various drugs on HDL
metabolism

HDL fREhc B8 Rz 354

1. HDL—a v 257 v — AR {E T X255y
(1) BEX (FAT7HAF, B—7r yh—)
(2) EomiEETHl (SU D
2. HDL—=z v A5 v — AR BN & & 534
(1) Clofibrate (7 +V —21)
(2) =2+ vBBIVOZOFEE (2 vEy
V)
(3) ~2) vEBXURBLHEE
(4) Zz=+4 v (FVETFV)
(5) Zx/ A ER—L
(6) Bt A+ vl (=vass 1 V)
(7) FRRBAH
(8) HElERHMNEH
a RVFTFV
b. BBV K7 T &€V
c.£x3:vE, &
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Table 5. Serum HDL-cholesterol level, LCAT activity and HEP in various
hepatobiliary diseases ’

I No l HDL-Ch (mg/dl) LCAT (nmole/ml/hr)

HEP (mosm)
Normal control 97 61.89410.74 80.7 +£20.5 62.8 +3.9
Acute hepatitis
acute stage 12 26.88+ 8.78%kx 56.73 4 39. 66%* 64.00+3. 89
convalescent stage 12 39.504 6. 73k 73.814£23.90 69. 56 £ 3. 47%%*
Chronic hepatitis
inactive type 25 50. 90 + 13. 76%k* 60. 46 + 30. 79*** 69.53+7. 15k
active type 44 41.38 +12. 58%** 60. 14 £ 25. 21%** 67.09+ 4. 12%%*
Liver cirrhosis
compensated 39 45.62+12. 18%** 34.‘53;(;18. Q7% 61.35+7.57
decompensated 27 25. 98 4 15. 34%*x* 12.92 4+ 16. 1%k 61.7 +8.57
Liver cancer 18 18.19 4 14. 16%** 14.304+13. 73%%% 59.59+8.58%*
Obstructive jaundice
benign 13 34.85+ 8.86%k* 53. 75+ 25. b4#xk 72.25+ 3. 60k
malignant 9 14.06 + 14. 14%%* 10. 48 4 15. 92%** 54. 00 + 8. 63%¥*
* $<0.05 ** $<0.01 *kk 570,001 ~
° o
HDL - Ch o B
(mg/dl) o g ° control
T g 61.89+10.74
60| R 8 mg/dl
sl g | BT
o R + 3%
o T % P & g Tf
o o 8 ST g o
9 o [ o
a0l oo 8 L PT | B g T ) o
° ! . | 81
- P @0
oS 02 gi %D § P [ ° 0o _
8 «© |l
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Fig. 2. HDL-cholesterol in hepatobiliary diseases.

A. H. a.=Acute hepatitis acute stage,
C. I H.=Chronic inactive hepatitis,

A. H. c.=Acute hepatitis convalescent stage,
C. A. H.=Chronic active hepatitis,

L.C.c.=

L.Ca.=Liver

L.C.d.=Liver cirrhosis decompensated,
M. Ob. J.=Malignant obstructive

Liver cirrhosis compensated,
cancer, B.Ob. J.=Benign obstructive jaundice,
jaundice.
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EHTEFAE, BHIFETHERL TB.
HTF, FF«¥EEERCkIT% HDL-Ch D
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(1) 2 F %

SERT 4 D 2P TIE 26.88+8.78 mg/
dl & &R R L 7oA, EEHICIEP 39.50+
6.73mg/dl & H1 7. Fig. 3 (% HDL-Ch (&
R BEFL - EGIT H 54, i
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AT 35— D EFIL L B m Tk 38 mg/dl
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HDL-Ch {Ei3i# & b # 3~4 #:Eh T EHEL
THEAER L.

(2) 1eMFER

184 FETEEN M 5 © SF i 50.90+13.76
mg/dl 1&PHEIEEN R4 D £t 41.38412.58
mg/dl ¢, WFhd EEAL HEL THEE
(p<0.001) #Bdi-. B¥EFF% O 5H HDL-
Ch fE2 25 mg/dl A T% RTdDik, FEEH
BCIL 1 BlD FBbTsh oTehs, FEEIE TiX 44
Bl 3 6 (6.8%) 7% 25mg/dl LIFC, 34&
bR {, AT CUAERT R D T
<, FEAECEWAKETH - 7. FEERE
HOFHEL 45.62+12.18 mg/dl, FEFLMEAD
FHit 25.98+15.34 mg/dl TH ~7c. FFEE
=T HDL-Ch {fis% 25 mg/dl LI F oD 4 DI 66
Bis 9. 41(13. 6.%) T, &FBEEIIFEL TH
D, Z05 b6 FIAEIES 2 BHLIPICEEL
fo. BFRE 18 flo> 5 fE 18.194+14.16 mg/dl
LD TIRMEERRL, 18 GiF 12 41 (66.7 %)
1235\~ T HDL-Ch {#ix 25 mg/dl LI F T, &4
A& X1 » B U T L. BlLED
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Fig. 3. Serial change of serum HDL-cholesterol in acute hepatitis.
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Fig. 4. Correlation between HDL-cholesterol and serum bilirubin.
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LEZ bR, BUHEFREORBBRER L OTHE
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3 Fig. 4 icir L X 5 e, EEA & HDL-
Ch fHix (&% &% HA% &~ L, MFEL ) A
vV & HDL-Ch ff & o fic »=-0.509(p
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LELMR L S, MY LEVED 3mg/
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LP-X % mascent HDL MERCHBETAZ &
PEIBRTEIY, 20k 5 iR HDL Xk
BT EIER I —Ri B+ 5720, HEo HDL-
Ch B#HIELTWAZ LiTit/ehbicw &b
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Fig. 5. Serum lipoprotein patterns in he-
patobiliary diseases performed by
agarose-gel electrophoresis.
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Fig. 6. Electron micrographs of isolated serum lipoproteins negatively stained
with 1% uranyl acetate. A, B and C are normal VLDL, LDL and HDL. D, E
and F are lipoprotein fractions obtained from liver cirrhosis. G, H and I
are malignant obstructive jaundice. All electron micrographs are x150. 000,




50 I R 2

VI JREBEHEIXENGLY R
HDL Ozt

TR = A VEKKENER VT, FFeE
BHRBICRTZ ) REAGYBLZ L. Fig.5
R L, AMRFL T pre-B X RL T
WABR, BIRPRKEI S h, a TBRFEEh
72, BHFATIX B ICEE LA T pre-B 2%
HE L., FFEZETIE, o pre-B & i KN
L, BUIXEFCH LM kE S hic. FHE, B
EWEE CIX, a pre-B 2XRML, BIXKL
KET50MEEI N, ZDXS5E, FHEE
T T RRRN ) REAREYRL, R,
FFEZE, B, PAZEMEIECX HDL MY+
5 ) REEAMG;DORMAALHTH - e,

VII ®#EK &L Y RA HDL O Z{L

Sabesin 5" DOFEIC # U T BROEYT
o, BF e IERBEEMEFO ) REAY &
SENCEEL, &4 xBECCHZEL, Fig. 6
WWRLTcX 57 R % 7. Fig.6 oA
B CIXERE, DLFIRFEERE, Gn
b1k EHIEAERED BEELRT. A,
D, Gix VLDL 4ETH 54, BEE (A) T
VAR 300~700 A Dig—7c BRIRD BIF & LT
Bhhanesl, BF - MEKREEED VLDL
(D, G) FEE BHAE—IhF &L LTRD
bhts. B, E, Hix, H#E1,006—1,063 O
oBEsnt LDL 4ETH 5. RFOERL
170~260 A ©, ®#E% (B) & A AR
(E, H) TY 0¥ T Lk E—is ik h +
LLTRDBRIER, —HRFEBEy LickhT
LR 517, C F, 1ix HDL fr@EARL, f#
%% (C) TR 90~120 A pi—7cki FC,
HDL o#db 43D bhics, FEE (F) K
T O EME EPA%E (1) Cik HDL Kk B

X

& (8% #1% 1982)

TAOEL»RDBIT, 3LAEN VLDL B
2\ LDL ORATH 7. I - IEEBRC
®iF % HDL-Ch OEBEEDHE L DT g
V3, Sabesin 517, Ragland 5% (171 =
~ AR ER O HDL-Ch 0 BEEG > #E L,
WIS & 3R - e EEROMEL R
T2, EEMCIER LRI &
BEL, CoBKDFEEL T HDL & LCAT
D COERDE T2 HF, ZORE ) FEA
X VLDL 25 LDL ~DE{t.o 8 di Y
TR E BT B, AF® 3EHFS -
WONC I 5 LDL SEOMEHRERD, <
DR Y REEOMRIE LP-X LE—D LD &
BARTNB, bbb B S 7 # MBI
Bk oleh, B - BEEBC KT HDL ©
MREIIET LR ch, B AHAK T TH
ofe. DX 5B, LCAT RIBSEEEC
BOTEDLND EORE™ LHH, bhb
NOEFICI T LCAT iEH:A b TIEAE
RL Tz & &2, HDL KITF0 HAERE
1 LCAT HEMOETEREFETILD0EELD
Rt ¥ie, BEOERC X % 4E+ o HDL ©
A ER ELNESHRERL T 52 &5
Zxhich, oD it HDL-Ch fEDEE=
BRIKBIEC L % a ) FEED RATE UREN
CEMHF 30T, FFickid s HDL &EED
EToxRBEELZ RS,

VIII & » Y [

TBikic X 5 HDL-Ch o JlE s flifE<h 5
R EHEED X<, B - ILEEEOKBBIE S
IO FHRHUEBC 1D HEELRY B5LEx
bhte. LCAT iE#kds & 08 HEP JIlE & R
HDL-Ch #JIET 5 &ick b, FF - IBEKE
DRI bILBmIH I 5T Lol h
5.

ik

1) Miller, G. J. and Miller, N. E.: Plasma high density lipoprotein concentration and develop-

ment of ischemic heart disease. Lancet 1:16—19, 1975

2) A E, ARER, BBHS: FHEEE HDL. BAFEKR 28 £ 2091—2096, 1979




IR @A AT - BBEgEA & HDL-cholesterol 51

3 WFEMT, IWAE—F, BE—R, KEKE, FH % 0F - BERECKT% HDL-cholesterol o
25, "B SRk 77 : 1984, 1980

0 R, IAE—E, RE—®, AWEHE, T8 % - BEKRC k135 HDL-cholesterol o
EE). JIFESESEE 7 7177, 1981

5) Ak HDL-2 VA7 m — A —3k0 L BEER. W&, BAMARZ AR « 3, 7 7/ #k. 1980, pp. 32—
56

6) Hamilton, R. L., Williams, M. C., Fielding, C.J. and Have, R. J.: Discoidal bilayer structure
of nascent high density lipoproteins from perfused rat liver.l J. Clin. Invest. 58 : 667—680,
1976

7) shadEE: HDL 4. RHERS 36 1 690—695, 1981

8) Glomset, J. A.: Plasme lecithin: cholesterol acyltransferase. In Blood Lipids and Lipopro-
teins : Quantitation, Composition and Metabolism. ed. by Nelson, G.J., New york, Wiley-
Interscience, 1972, pp. 746—787 '

9) Fielding, C.J., Shore, V. G., Fielding, P. E.: A protein cofacter of lecithin: cholesterol
acyltransferase. Biochim. Biophys. Res. Commun., 46 : 1493—1498, 1972

10) WAB—fF, RTRE, UTFMEST, AMEBE P B FRECRT 2 KRB EEES & ARmBRE
feE. B4t 78 1122, 1981

11) BpRIMEsk: HDL-= LA 5 » — L OEEREMRIEY:. ERARRA 25 ¢ 723—¥28, 1981

12) Thalassinos, N., Hatzioannou, J., Scliros, Ph.,, Kanaghinis, T., Anastasiou, C., Crocos, P.,
Thomopoulos, D., and Gardikas, C.: Plasma a-lipoprotein pattern in acute viral hepatitis.
Digestive Diseases 20 : 148—155, 1975 )

13) ZHI=AB (30> mtUWt/mﬁﬁﬁomﬁHmaW%rn~»ﬁL0LTOﬁﬁ FRRARE 27(f
) : 176, 1979(#)

14) BEEZR— (34 : HDL-cholesterol o llxEw: & MR, WRIHEE 27GHfD : 179, 1979(4)

15) REERM, KB B B ~WEC KT 2 BERHMET. BNSE 69 1 1256—1260, 1980

16) HMH P, KH B THEET, FARE: FEREL HDL. 2W L HHR 68 : 2082—2085, 1980
17) Sabesin, S. M., Hawkins, H. L., Kuiken, L. and Ragland, J. B.: Abnormal plasma lipoproteins

and lecithin-cholesterol acyltransferase deficiency in alcoholic liver disease. Gastroentero-
logy, 72 :510—518, 1977

18) Ragland, J. B., Bertram, P. D., Sabesin, S: M.: Identification of nascent high density lipopro-
teins containing arginine-rich protein in human plasma. Biochim. Biophs. Res. Commun., 80 :
81—88, 1978

19) FHAZ: B> Wk 5 IRERBMEFCHAT AP, BiME 75 : 2013—2033, 1978

20) Forte, T., Nichols A., Glomset, J., Norum, K.: The ultrastrucure of plasma lipoproteins in
lecithin : cholesterol acyltransferase deficiency. Scand. J. Clin. Lab. Invest., 137 : 121—132,
1974




