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=Abstract=

Changes in Lipids and Apoprotein Moieties of Serum High Density
Lipoprotein in-Patients with Liver Cirrhosis

Eui Soo Park, Joon Young Song

Depariment of Dermatology, Keimyung University
School of Medicine, Taegu, Korea

Tai Ho Chung

Department of Biochemistry, Kyungpook National University
School of Medicine, Taegu, Korea

Levels of high density lipoprotein (HDL) cholesterol, HDL-triglycerides and HDL-phospholipids
were determined after elimination of low density and very low density lipoproteins by sodium
phoshotungstate-Mg precipitation procedure in patients with liver cirrhosis. Free cholesterol and
individual cholesteryl esters in HDL fractions were measured by high pressure liquid chromatogra-
phic method. For analysis of apoproteins, HDL fractions were obtained through ultracentrifugation
and apoproteins were analyzed by high pressure liquid chromatography with gel permeation
column.

Concentrations of HDL-cholesterol and HDL-triglycerides in patients with liver cirrhosis were
significantly decreased compared with those of controls, while HDL-phospholipids showed no
significant differences. Free cholesterol per total cholesterol ratios in HDL fraction of patients
with liver cirrhosis werc significantly raised, while cholesteryl linoleate per cholesteryl oleate
ratios in HDL fractions were significantly lower than those of control subjects. Apoprotein A- |
in HDL fractions was decreased in patients with liver cirrhosis, while apoprotein A-] showed
unremarkable change.
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¥ %2 high density lipoprotein cholesterol
(HDL-C) szkel Asty b4 5974359 =7
Azt Faistehe Aol Wl A glowh Yy Fo
HDL-C #gfe] vimd &2 alFeME Ao
o] AAxle] el glel®. ¥A high density
lipoprotain(HDL)& w2 4 ¢ s}¢} % cholesterol
4 oz gutsle @i WAAI AL AGE
AlA == cholesterol #4 & AX A& %
o] ¢glom® HDLS XEwiedl EAsk= lecithin-
cholesterol acyl transferase(LCAT)¥ chole-
sterol 5+ = 419] esterification s4-& Zv) gr}
3. e}, HDL -2 very low density lipoprotein
(VLDL)¢] v} low density lipoprotein(LDL)s %+
o] FARLE &F49q triglycerides ¢ cholesterol
ester = ol Fo# low ¥olE A4l phos-
pholipids ¢ stz 745l v, HDL 32
kol G 45~55% 24 ol % wlAF 80~90%
= apoprotein A-] 3+ apoprotein A-T = 743
o] 9o 4=ke] apoprotein C, apoprotein E
apoprotein A-T 7+ &4 gclz b, Apoprotein
A-1 2 free cholesterol ¢l long chain fatty acid
- dAsle] cholesteryl ester & # A4 §hi= #
Fub-28 Ea e LCAT 2] cofactor 2 =451
apoprotein A-I[4= apoprotein A-1] 2] &3}l
Axt LCAT ¢ 48l o g% Fota o,
Ishikawa 52¢ A4 A3d4 ¥ Fridsdst
o--"— A4 F=bell 4] 33 apoprotein A-1 2] 7ha
% a3ska apoprotein A~ & & 32] chole-
sterol & AANE d8x dedn Fetdd. &4
phospholipids ¢| #tgfo] & HDL -2 cholestrol
S Faow Subsle] x4 e cholestrol
28 wha s triglycerides 2] & #}o]
3o HDL 2 cholesterol & #&sa e s $ubaka
250 oebA triglycerides ) gefo] F-2- HDL
& AR Akl 4A Sdden &
eho, A gk A HA 5 HDL-C o ghape]

J ]13—15)

foletAl aba "Arbe A OGM oA atefl 2l s}
B3 Hgonvny o g4 garldel st

Rubies-Prat & o] A slz ol 4 LCAT
e Fart Fo8 e shistz sy e
Okazaki 5.2 23a A4 =zejde] HDL ap-
oprotein g4 A Elyl d2d Yqleletar sk ).

217 0 7} 2bv]

2 A7 1999 2AA3$A ¥y HDL4
+2léked HDL 49 cholesterol, phospholipids 3
Fs =4sigon Aua B
¥ cholesteryl ester ¢] ¥ ¥ ¢} apoprotein &} E-u)
% M}am Ao A Esl vingozd o9

T AsE d9lel Rzl wholth

triglyceride 8

Mz W 4

AW Fol =2 A SAAYAG $p4 A
A g Al A A gAFel FHE & 199 %
Ao 3Ren ol Fe yidy-& 52440
dEF-e g adedo] 354l 2H2gal 2045 W AFe
2 stgeh Aoal A T54 defE sl Ao
A FmAl F AALHe] 3L QA0

3% F cholesterol -2
9} cholesterol oxidase & ~}-§3t4] 24 5l per-
oxidase 9] #}-g.¢ & 4-aminoantipyrine s phenol
+ 29444 A4sEe AN quinone& WAt
Levinson §%¢) Weog ZAstgew, high
density lipoprotein cholesterol ¢ %4 -2- Lopez-
Virella 522 wfo] wel 8 3o sodium Phos-
photungstate ¢} MgCl, & >}s}e] sodium Phos-
HAAT oA LB very
low density lipoprotein(VLDL) 2 low density
lipoprotein(LDL) %3 %3l & @AAA ol&%
AP Al va AZEe] #E3He high density lipo-
protein - cholesterol 2- 4»] Levinson 522} w}
o Aukslegdtt. &% Phospholipids + 838
Folch 5229 w4 o w}e} chloroform : methanol
@:D9) doz +3an 4445z 1444
o]l 8- A #4%3l3 chloroform & #sle Tdd=
g c}& perchloric acid & 44 8 gsted = F-7]4l
¢~ Fiske-SubbaRow 42 o 3 A aksl¢ b, High
density lipoprotein phospholipid 4= Lopez-Virella
Fmel wgoz VLDL, LDL& #HAAF3z A3
o] #&3sl= High density lipoprotein % phos-
pholipids & 4] Fiske-SubbaRow®)¢] oz

A wksld ol
pase ¢ glycerol dehydrogenase & <}&3sto] 6|4
A g5t Sugiura Wy ez A ekalglel. High
density lipoprotein triglycerides¥ Lopez-Virella
Fme] w o VLDL, LDL-S HARA A9z 45
4t} 2 Agatel &AM Folch 582 oz A
48 #33 % Sugiura Py em triglycerides

cholestrol esterase

photungstate-Mg %

% triglycerides & lipoprotein li-
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High pressure liquid chromatography(HPLC)
of 9)§ ¥d3 free cholesterol ¥ 2%
ester & A ¥4 L ofal & o] Agstget. #A
free cholesterol @ =z} cholesteryl] ester 8
%2 Peter ¢ Reynolds® 2} whfe whel 3134
isopropy! alcohol 2 sodium hydroxide §of-%- 7}

cholesteryl

3t 34 ¥ n-octaneo
T 3°CelA Aam o0t A
cholesterol 2 7% cholesteryl ester & acetoni-
trile : isopropyl alcohol (45:55) o] =9l &
liquid chromatography o Fjsted ¥4 A %3ty
t}. o}uwl A&3 HPLC(Wasers 4} #| %, Milford,
MA 01757)%= Model 244 liquid chromatograph,
Model 6000 A Solvent-delivery system 3 Model
U6k universol injector, Model 450 uv absorbance
detector, Model RCM-100 Radial Compression
Module, =#3 Model 730 date moduledual-
recording integrator & -4 5ol ¢lev column
2 Waters 2} #| ¥-¢] 10-um Radial-Pak C 18
Cartride 2 AF£35ld e}, o] %48 acetonitrile :
isopropyl alcohol (45:55, v/v) &8 44314
own £%3% cholesterol 2- 210nm ol 4] = FH%
& FAavE. 1.

Table 1. Optimum conditions for guantitative

analysis of cholesterol by high pre-
ssure liquid chromatography

#2319 t}. n-octane
zA17] B odola] free

Column; 10m Radial Pak C18 (10cm x8mm L D. )

Mobile Phase: acetonitrile/isopropanol (45/55,
V/V)

Flow Rate; 2.0ml/min

Detector; UV-210nm, 0.2 AUFS

Chart Speed; 0.6cm/min

Liquid chromatography of A}&-3te 2E £
= Waters 4} A #-¢] HPLC-grade £ 2 }43}
gov] Aggel 0.45em o} shA % Algabe] o3
SEEN

A4 AFE Agatdor

7+%- cholesteryl ester & 3t é Sigma
T ¥ A
cholesteryl ester o] = afo- 3L F9 A}v-@-zﬂ_— FE
Aab waske o] ol cl. HDL ¥3 5 free cho-
lesterol @ 7% cholesieryl ester 2] &34 94
A Lopez-Virella 522 »wj oz 3o phos-
photungstate ¢+ MgCl, ¥ »}stey VLDL, LDL &
AR 2 AFS ohE Agsd $A4A isopro~
panol & 7}sle E%}§ ¥ n-octane & HD

ali40'1\ﬂg-1

ﬁ

] 3 free cholesterol 3} -3 cholesteryl ester%
F%3t9 vt n-octane $- A4 m ZFul4g T &
¥l =2 & v} isopropanol ol o] HPLC of %"‘
stg el ol HPLC 9] A%z 7 3} free cholesterol
4l cholesteryl esters 8] A z& A7) B3 3 free
cholesterol ¥ cholesteryl esters®] ¥4 4]} %-
odstAl Al stget. HDL ¥-2 % apoprotein-& 3

rdw

Asrl A8 4 HDL 23 & 29d4ddegioes
telstgeh. & 4mlg-ke] Aol v)Fo] 1.346
Ay d8dE Iml 918 F =9ld €3y ImlE
Fstgch. dA$lel uwF 1005 5 o Sl sha}

o 4°CelA Sorval 4} #A|¥¢ swinging-burket
rotor (AH-650)% A}-&3}o] 40,000rpm © 2 204]
745l 94 sld HDL 388 ol g}, HDL &
%) - apoprotein ¢ ¥#4]-2- Kinoshita 527¢] uhy
o =izl HDL ¥8 10l & 0.1% sodium dedosyl
sulfate (SDS)%- @-#% 0.1M sodium phosphate
buffer (pH7.0) 200ul o] 7}ste] Fd3 & 60°C o
A 547 incubation § ¥ 100x1 % HPLC o} 3-¢]
stgel. olwl A+g-3 HPLC = 4»] Waters 4} #|
¥ol9 column-& Varian #} Al %¢ TSK G 3000
SW (20cmXx7.5mm 1.D)E& <}435tg o8] o] %A+
£ 0.1% SDS & @3 0.1M sodium phosphate
buffer (pH7.0)% AF43lg 2 €%3 apoprotein
£ A A 28nm A 2 FEEE Ao (&
2.
Table 2. Optimum conditions for analysis of

apolipoprotein in HDL fraction by
high pressure liquid chromatography

Column; TSK G3000SW (30cmXx7.5mm L. D.)

Mobile Phase; 0.1M sodium phosphate buffer
(pH7.0) containing 0.1% SDS

Flow Rate: 0.4ml/min

Detector; UV-280nm, 0.05 AUFS

Chart Speed; 0.6cm/min
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A7el A AT FAed A9 &3 s HDL £8
% % cholesterol, free cholesterol, phospholipids

a8l @ triglycerides & &4 Haty T 3o vhehl
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Table 3. Levels of cholesterol, phospholipids and triglycerides in serum and HDL of healthy
subjects and patients with liver cirrhosis.

Controls (n=20) Cirrhosis (n=19)

Total Chhlesterol (mg/100ml)
Serum
HDL

Free Cholesterol (mg/100ml)
Serum
HDL

FC/TC (%)
Serum
HDL

Phospholipids (mg/100ml)
Serum
HDL

Triglycerides (mg/100ml)
Serum
HDL

168. 822,32 146, 7417, 96%*
40.6+ 5.42 22.0+ 4,73**
4.6+ 9.19 53. 2+ 14, 52

6.8+ 1.78 5.3% 1,90%*
20.4:+ 4.00 27.9% 3.87*
16.7+ 3.25 24,1+ 4.12%*

186.8+27. 21 160, 4126, 17**
41.9+13.10 43.94 7.63**

134.94-21.93 169. 71-36. 24**
18.2+ 3.90 9.1+ 1.32%*

Values are mean+S.D.
FC; free cholesterol,

*»* P<0.01

grt. @3 % cholesterol &- 779l #-$ 146.7
+17.96mg/100ml = FabEel Al Agalarl £9
A3l FaxE Jel g eb(p<0.01). ¥ phos-
pholipids 9] 7% 4743 el A 160. 4126, 17
mg/100ml 2 7}elel 186. 8427, 21lmg/100m] 4]
gl 44 F449E Aat el g o (p<o.
01) triglycerides+ ZAWHE F=lefA 169.7+
36. 24mg/100ml 2 7] 74l 9] 134, 9:+21. 983mg/100ml
2o fo g e FURE e e (p<0.01).
k7% Pl A ¥4 free cholesterol 28} 3
cholesterol o] ©f 3+ free cholesterol & =82
zh2t 53,2414, 52mg/100ml 27.94-3.87% 2 A7kl
¢] 34.6+9.19mg/100ml, 20.4+4.00%¢] vl =
5 A dE FE ek gek(p<0. 01).

g3d 7k 4 W -F g=lell 1 HDL-cholesterol, HDL-
phospholipids 3 HDL-triglycerides x|+ ==+
22,0+4.73mg/100ml, 43.9+7.63mg/100ml 8]
I 911, 32mg/100ml & A 7}el9l 40.6+5. 42mg/
100ml, 41.9:413. 10mg/100ml, 18, 24-3.90mg/100
ml ef] w]s HDL-cholesterol, HDL-triglycerides
A 494 9A Faesd bl (p<0.01) HDL-
phospholipids &= o] & Molx gkttt

HDL %% % free cholesterol g3} HDL-chol-
esterol ¢ o 3 HDL-free cholesterol & Wi ¥-g-.o
A7slel A% Z42 6.8+ 1. 78mg/100ml 3+ 16,7+
3.25%9 2 Z7AHF Al 4¢ 2] 531190

TC; total cholesterol.

mg/100ml ¢} 24.1+4.12% 2 o=} 25 zdeld
ob folg Al EAtetgEi(p<0.01). AdaldA
2] ¥ = HDL &% free cholesterol 3 4§
cholesterol esters-& %% HPLC chromatogr-
ams<= 2@ 1, 26 e o b5 31Rb

& 28 3, 4e] el gk

wg A4d % 2B AE @449 €33 HDL
33 % cholesteryl palmitate, cholesteryl oleate,
cholesteryl linoleate, 283 cholesteryl arachi-
donate 8] @3- X 4ol Jehiiglel. DA W T 24
o A2l ¥ cholesteryl palmitate, cholesteryl
oleate, cholesteryl linoleate =& 3 cholesteryl
arachidonate X| = <= 17.16+5.95mg/100ml,
21. 8447.62mg/100ml, 36.63:13.57mg/100ml =
Bl 8,81 £4.01 mg/100ml g.or] Aol
20.64 + 7.11 mg/100 ml, 27.55 4 6. 22 mg/100 m!
73.18:+15.58mg/100ml % 13. 1543, 3lmg/100ml
2 vrebyirl. Cholesteryl oleate, cholesteryl
linoleate, cholesteryl arachidonate 8] #-% 74
WE @A fe g A sl dov (p<0.05)
cholesteryl palmitate = AF W% st A A7
olel ®lste & xbolst glglch. HDL #3 39
cholesteryl palmitate, cholesteryl oleate, chole-
steryl linoleate =.#] 3. cholesteryl arachidonate
= Agelel A% A 4,46 £ 1.57mg/100ml,
6.18+1.43mg/100ml, 17.24+6,21mg/100m] =&
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Fig.1. HPLC chromatogram of free cholesterol
and cholesteryl esters in serum of healthy
subject. Peaks: 1. f{ree cholesterol; 2.
cholesteryl arachidonate; 3. cholesteryl lin-
oleate; 4. cholesteryl oleate; 5. cholesteryl
palmitate.
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Fig. 2. HPLC chromatogram of free cholesterol
and cholesteryl esters in HDL fraction of
healthy subject. Peaks; 1. free cholesterol;
2. cholesteryl arachidonate; 3. cholesteryl
linoleate; 4. cholesteryl oleate; 5. cho-
lesteryl palmitate.

2 3.21+0.73mg/100m) °r=i b3l 5 ghakel A
<9 2.61+1.0lmg/100ml, 27+1.91mg/100ml,
7.82+3.26mg/100ml =2z 1.33:+0. 23mg/100ml
2 HDL 33 #¢] cholesterol linoleate ¢} cho-
lesteryl arachidonate = 773913 ghxlel 4 A7}
alael 94 94 (p<0.05) 4= o HDL
¥2 F9 cholesteryl palmitate ¢} cholesteryl
FApzkel] 4 A ol & hElulx
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Fig.3. HPLC chromatogram of free cholesterol
and cholesteryl esters in serum of patients
with liver cirrhosis. Peaks; 1. frec cho-
lesterol; 2. cholesteryl arachidonate; 3.
cholesteryl linoleate; 4. cholesteryl olcate;
5. cholesteryl palmitate.
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Fig. 4. HPLC chromatogram of free cholesterol
and cholesteryl esters in HUL fraction of
a patient with liver cirrhosis. Peaks: 1.
free cholesterol; 2. cholesteryl arachido-
nate; 3. cholesteryl linoleste; 4. cholesteryl
oleate; 5. cholesteryl palmitate.

okvt.
g5 3% cholesteryl oleatee] doidt 3%
cholesteryl linoleate &] wji= 7wl Flxjofl A &=

1.73+0.442 77kqle] 2.82+ 1148} F-¢ 4 ol
A (p<0.01) 7t431 9 o HDL %3 % cholesteryl
v G4 A EE bl A 2 3qlel
A eH(p<0. 01).

linoleate 2]
wld) A 9A tad AE el g
Al 8] HDL %3 2 apoprotein % 3413
HPLC chromatograme-& =3 5o ehigle
o 7dE e A =y 6o ehl gk



Ab- K- B0 HFEE A& W High Density Lipoprotein 5#ieh &8 ME 3} Apoprotein ] #g§ - 33 —

Table 4. Levels of cholesteryl pamitate, cholesteryl oleate, cholesteryl linoleate, and cholesteryl
arachidonate in serum and HDL of healthy subjects and patients with liver cirrhosis

Controls (n=:20)

Cirrhosis (n=19)

Cholesteryl Palmitate (mg/100ml)

Serum 20,64+ 7.11 17.16+ 5.97
HDL 4,46+ 1.57 2,61+ 1.01
Cholesteryl Oleate (mg/100ml)
Serum 27.55+ 6.22 21. 84+ 7.62%
HDL 6.18+ 1.43 4.27+ 1.91
Cholesteryl Linoleate (mg/100ml)
Serum 73.181-15. 85 36. 63113, 57**
HDL 17.24+ 6.21 7.82+ 3.26%*
Cholesteryl Arachidonate (mg/100ml)
Serum 13.154 3.31 8.81% 4.01**
HDL 3.21+ 0.73 1.33+ 0.23*
L/0O Ratio
Serum 2,81+ 1.14 1,734 0. 44**
HDL 2,794+ 0.47 1.83% 0.39**
Values are mean+S. D.
* p<0.05
*%p <0, 01
L/O ratio; cholesteryl linoleate per cholesteryl oleate ratio.
:
2 g 2
'g )
H 1. 2"
-
3
1 4 i
5
TIME (min) % TIME (min)
|
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Fig.5. Elution pattern of apolipoproteins in
HDL fraction of normal subject. Elution
positions: 1. albumin; 2, apo A-]; 3.
apo A-T[; 4. apo C group.

Apoprotein A-1-¢ 15.53%, apoprotein A-J %

17.9%, apoprotein C group -&- 21, 248 retention

time & eyl glv}. HDL 2% % apoprotein A~ |

2 AT A AAdel wiste gAe

% 4bwl apoprotein A-J14} apoprotein C group
aho]E vreh Al arskel

r

do B

o @

HDL ¢ 24434 o 9= 106344

P L bbb eyt

Fig.6. Elution pattern of apolipoproteins in
HDL fraction of patient with liver
cirrhosis. Elution positions: 1. albumin;
2. apo A-1: 3. apo A-TI: 4. apo C
group.

L. 2104}o] o] ¥-¥] 5] lipoprotein o2 A~ %3}

o] = a-mobility § s}2} =2 a-lipoprotein o] st3

Feh WA= A T5-120A 8] AAL e T4

4tz vepbe HDL 2 2 ZelA abEoix 3

A= ZlA J4e = i gafke 46~55%

ol olzm z AAAEF A"l 0% Hale

Al e Fabe vy & AFH4E 2m ¢

o} o} 52 3% &8 FokA Fr1HE 2m Q)

Ao duA QEu, = sl 3o 2m

sl LCAT o] 2] % cholesterol esterification o]
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w7 2 & sk wzzx2e oo cholesterol
& 7tez $tetd BEex WAAINAY AEE
A ske] zAule] cholesterol 44 A= A7]& 7
Sojeb, g3 HDL-Caly AEH435e %
W Es ol @A gk AL ofn delA 9
_o__r;] ) u\l-xjﬁ_}lﬂ_;ﬁ_%_zs), u{}},_yg 30,31) hypercholes-
terolemia®®, hypertriglyceridemia®® 52| 7%
lipidemia 7} w4 el = ¥3 HDL-C & 2319 7
435 ol F A Fo HAFAAGHT] 2 A
uhgle. oo TP A A vpoleh 5, &5,
A4 Fo) ol W ¥4 HDL-C3ue 3
Vst Fed-& HDL-C %58 oA 2lrha Febo.
33 HDL-C2 wahAdsle 4718 dahee sex
hormone &8} Ewji} 7l %6 GFE Fol A
HDL-C & #lshAl vk e,

2 dgold A7HE gxe] HDL-CA 7 dA
5] 7bas gev o] Rubies-Prat 5-17¢] Rxst
s sla el HDL-C & 74 71« s&flAs
198113 Okazaki 5'®o] A x4 4 HDL-apo-
protein 4 A7l A=A glalolgtx dhge
2. & Rubies-Prat 10& 743759 A&z dF
LCAT g4 Astzt = fadolet shgivk.
high density lipoprotein-phospholipids(HDL-PL)
ol x4y} Muz HDL-PL =§ FFHA4st
olxb 2 -] el vk olal Wl & ATt Wel A
s 9ch. Yamaguchi 59, Weisweiler 54 ==
#] 7. Telesforo 9.2 A7Ald A8 35 HDL-
C ¢} HDL-PL & =& Az w&Haddlsr gdotzn
solvh, £ dFdA 2dF 2A4ET FA4E ¥
~ HDL-PL 2= A A4ala A 289 423 %
et Ags ngeh. o Asty HDL-C o g+
of S5 7losl% HDL-PL kst 200 shefolot B
2 A2 Jrhiz @vh. &g A AeldiA HDL-C
7b oA Fastgdd ASd HDL-PL A F
adtx] ergtrhE AR W9 FRRE deld
HDL-C st HDL-PL ko] Al wldtodAdE &
o el ok & FAlA wria AAdeh ¥
Jung 9.8 triglycerides 7} We] % HDL &
a2 o =2y} cholesterol -2- F3pA o -$-vbsHA|
F3bv] W] o] &3 % HDL-triglyceride & Z7h&
AR A e 4A 2N - dekm FAR
. B ATl A 7AW FEAel HDL-triglyceride
Fe gAs] Fad ek w342 lecithin 2
22y u] ¥3}x] PalS- free cholesterol i &7 5

o8 & 3te LCAT & gysld 3oz

OI

‘*r‘

O

i

HEgrbn gepe). whebd 3 AP Fol
=5 37°CellA 147k o] 4 wW]3slw free choles-
terol & 7}4 35w esterfied cholesterol 2 %7}3}
A foe. ARARe 2 e BAAAE 27
cholesterol esters 7} 745 o] 9wl ol 2
Aol A 2] cholesterol ester 8] A Astncl I3
LCAT Y 4= Fast o $48 2qlolehe A
o] taq-ﬁq ﬁt],ls,“)_

¥ ATAA #FY AW IR 3T
cholesterol ester 8] 747} 2 HDL £3 6 A ¢
FA G At ol wdsel gctm A7AHH LC-
AT ¢ 4% 94 HDLEZH A AFTHd &
o] AAHx gtz Az}, Cholesterol 2 A=
o Ex ok EA=A protein 3 A gsle lipo-
protein & g4k WEelA olFol e I
t}. ubwdel cholesteryl arachidonate ¢} choles-
teryl linoleate += free cholesterol A}#iv} &
cholesteryl ester ¥t} 2o §A 3 vl ¥4
2438 23 9ol A cholesterol o fubelE ol
A 3g ddelvhel. Kingsbury F%?3 Small
.0 S A3 ¥ T zedA lin-
oleic acid 2] #sko] Al AL Baslgon, &
g H<x] ware] XE Eg) linoleic acid 7} ¥-F3}
W @ Fe]v} z=2| cholesterol & o ¥-¥-% T4
st cholesteryl esters= 3} whilo|rl oleic
acid & ester & o] FA Hol
linolenic acid =¥ 31 arachidonic acid = ester
e o) 5ol S gl T AT o
27 5] cholesterol & 23/ S=de FH3¢
oA EAsEE 59 2450 Ak 24
Zvbz s}g et =& Kingsbury 54-2- cholesteryl
oleate ¢} cholesteryl linoleate 8F AFo| o A= A 2
dule =47} 9delA Y3 cholesteryl linoleate
7} 7+4=5= cholesteryl oleate &= Al 2 FrH
v} 3kg vl Schrade 550.& g4y ew 57 gt
Sy % At idiopathic hypelipemia gt
el A thzke}l H7Fade] »l#l saturated 31 mono-
unsaturated cholesteryl ester 7} -7t ubsd
cholesteryl linoleate &= 7t4& 5o gelx stg.oH
Schrade 592 lipemia 7} Q& Fxw ghabo] 45
<4 @3 polyunsaturated cholesteryl ester ¢]
4% AFstgel. Aol 43 cholesteryl esters
o] Aol vl AL gk AFAL B AT A
# 5 gow s Alfin-Slater 5593 Okey -2
Ex g Ak Bol FHE Aol ¥H choles

linoleic acid,

& 23 e
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terol & ®AE 744919 cholesteryl linoleate
E FAAA Eoha sslch. Swell Fo0g #Hy
cholesteryl arachidonate 8 4+ 44 E943
F¢ i Wbz stgen Aolmez choles-
terol & Fodste] B S Huel olel g 4
J M EEeiME Y cholesteryl arachi-
donate X7} - W TA@Fel vimA Al
ol e Abgtelt g Fel, ¥, wE/] ¥ s}
E%d 4+ cholesteryl arachidonate 7} -f-2] &}
drim 23 shgch. ¥ AT AR #3 ¢ HDL
¥3] 3 cholesteryl arachidonate &gke] kW3
PR QA wlH oA ghes gle
cholesteryl oleate o] @ @ cholesteryl linoleate
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