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A Study on Serum Lipid Profiles in Normal and Patients with Cardiovascular Diseases
—Serum HDL-cholesterol—

Young Bae Park, M.D., Young Woo Lee, M.D. and Sung Ho Lee, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University
Seoul, Korea

Serum levels of HDL-cholesterol, triglyceride and total cholesterol were measured in 107
normal Koreans and in 327 patients; 66 patients with hypertension, 34 patients with coronary
heart disease, 45 patients with cerebral thrombosis, 18 patients with nephrotic syndrome,
and 164 patients with diabetes mellitus.

Patterns of serum lipoprotein fractions were also investigated by agarose gel electrophoresis
in 41 normal Koreans and in 72 patients; 14 patients with hypertension, 10 patients with
coronary heart disease, 19 patients with cerebral thrombosis, 7 patients with nephrotic
syndrome, and 22 patients with diaebetes mellitus.

The results are summarized as follows;

1. Mean values of serum HDL-cholesterol, triglyceride and cholesterol in normal Koreans
were 52.2-+12.4 mg/100 ml, :110. 62:31. 6 mg/100 ml and 175.3+21.4 mg/100 ml respectively.
No significant difference in mean value of serum HDL-cholesterol was observed between
Korean males and females.

2. In Korean females serum HDL-cholesterol level showed peak values in the fifth decade,
but no significant difference with aging was observed in Korean males.

3. Serum HDL-cholesterol levels were significantly decreased in patients with hypertension,
coronary heart disease, cerebrallthrombosis, and in male diabetic patients with complications.

4. Serum triglyceride levels were significantly increased in all the disease groups, and
serum cholesterol levels were significantly Tincreased in all the disease groups except
cerebral thrombosis.

5. Mean values of a-lipoprotein, pre-g-lipoprotein and B-lipoprotein fraction ratios in
normal Koreans were 28.9+7.5%, 14.91+4.9% and 56.2+8.1% respectively.

6. Serum a-lipoprotein fraction ratio was significantly decreased in relatively advanced
hypertensive patients. Pre-g-lipoprotein fraction ratio tends to be increased in patients with
hypertension, cerebral thrombosis, nephrotic syndrome and in diabetic patients with compli-
cations, and g-lipoprotein fraction ratio tends to be increased in patients with hypertension,

coronary heart disease and nephrotic syndrome, but those were not statistically significant.
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1. M5 HDL-cholestercl: i HDL-cholesterol
fEE FEpFle 2 40fR 4 T 54.62-7.4 mg/100
ml 2 773 B3 30404 I 49.9--11. 6 mg/100 ml

2 b dgto ) HEFBRL R fESI A gkt
2 eFel 419 fuiF HDL-cholesterol iy 4048

ol Al REGMEE ol Ffpel Whngel =} B e
7Agke] glglo™ 60l A 46.7+6.8 mg/100ml &
40 89 57.7+7.6 mg/100 ml o] Hal HEsA o
fEE 24 H(p<0.001).

RIS BRfRE vl Bk FHfEE52.2412.4mg
/100ml gz 53F 51459 Fibfi+ 52.4+12. 6 mg/100
ml, ZF 5644 FHfEE 52.1+12.2mg/100ml =
2 ERT BEISA @dd. Zeid 4Rl A E T
7} 57. 7i7.6mg/100 ml 2 579 51.9+13.0 mg/100
mle} il & BE R_‘}dﬂ_ 60 fRell A= BT+ 54.1
ig.gmg/loo ml g- j(? 46.746.3 mg/100 ml ¢}]
e =& HE 2o 2 ERE &% FESA ¢
otk

2. 1niF triglyceride & % cholesterol: [
triglyceride ¢ $BZ 5w 110.6:-31. 6 mg/100 ml
gos BT Fy 111.6+28.2mg/100 ml, KF=
ZEHg 102.34+27.3mg/100ml & 2 #ERE= HIESHA
skorel. fEESAIE B 40f%e1 Al FH 113.14-22.8 mz
/100ml 2 A F3 20f%el 4 98.4+28. 7 mg/100 ml
2 AlY vkt HEHmEREY ERE FESA ¥

Table 1, Serur levels of HDL-cholesterol, triglyceride and total cholesterol in normal Koreans.

Mean=+S.D.

Age{yrs.) Sex No.of cases HDL-cholesterol Triglyceride Total cholesterol
(mg/100 ml) (mg/100 ml) (mg/100 ml)
M 7 54.919.1 100. 7-£31. 7 172.7220.9
20~29 F 4 53.0+16.9 96.8+27.5 171.7+22.3
M+F 11 54.2:£17.5 98.4+28.7 172.2+21.5
M 13 50.0+10.5 106.8+35.1 175.2+23.3
30~39 F 8 49.6+14.0 101.04-30. 4 171.6+26.2
M+F 21 49.9:x11.6 104.6+39.6 173.8+25.5
M 15 51.97-13.0 110.37-28.0 176.3+21.3
40~49 F 13 57.7= 7.6 114.7-21.9 166.424.5
M+F 28 54.64 7.4 113.1+22.8 172.5+22.8
M 9 52.2+12.6 118.3+25.4 182.9+24. 8
50~59 F 21 52.27-10.9 104.2429.3 180.8+30.5
M+F 30 52.2+11.2 111.5225. 6 181.6-228.3
M 8 54.1 9.9 110.2+24.2 180.422.7
60~69 F 9 46.72- 6.8 102.9--26.5 170.5+21.5
M+F 17 50.2:+10.3 105.9+24.7 175.6+22. 1
M 51 52.4+12.6 111.6+28.2 179.2+19.8
Total F 56 52.1:-12.2 102.3%27.3 170.0i21.2
M+F 107 52.2+12.4 110.6+31.6 175.3+21.4
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Fig. 1. Scattergram of serum HDL-cholesterol values in normal and various diseases.
* C.H.D.; Coronary Heart Disease
** D M.; Diabetes Mellitus
Sk}, ¢ M HDL-cholesterol fi: ZE#y 43.7+12.7mg/

M cholesterol & BIrFE:fEx 175.3+21.4 mg/
100 ml g5 HF7 5 179. 2419, 8 mg/100 ml, &
F7F FHg 170.0+21.2mg/100ml 2 2 ZRE i
Bz FEFAS(p<0.05). EHIE 2 501
A 181.6+28.3mg/100 ml 24 BEMES oz 2044
o] 172.2+21.5mg/100 ml & REMES 2o &
FEHERY ZRE FEIA EReh
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1. Mm% HDL-cholesterol: EMEEFEERE 66l A

100ml 2 EEAY Z#H 52.2+12.4 mg/100 ml X}
£ HESHA $9keH (p<0.001), BT F8 52,24
10.4 mg/100 ml, ZCF7F 5 46.049.6 mg/100 ml 2
EFEA BF 2 X7 FHRd £ ARH &
sk (p<0.001, p<0.002) 4Ff5l HEAAE FHm
BEEENA EFAY A—F@R#H] mE HDL-chol-
esterol flo] sl FHEA %= (p<0.05).

FsmBiERE 45614 it HDL-cholesterol fi+ &
# 41.1+10.0mg/100ml & EHAS FHfERc K
Bl ¥tz (p<0.001) BF7F Fi5 40.2411 1 mg
/100 ml, ZF7F s 42,347 7mg/100ml 2 EHA
BF € X7 FHEdc £ FESA 2%2H (p
<0.001, p<0.001) HSMmBIEBEANQ EHEAY FA—
BB Mm% HDL-cholesterol fliel] k&l H&EslA
ok} (p<0. 05).
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Table 2. Serum levels of HDL-cholesterol, triglyceride and total cholesterol in normal and cardiova-
scular diseases

Mean+S.D.

Subject Sex No.of cases Mean age HDL-cholesterol Triglyceride  Total cholesterol
(yrs.) (mg/100 ml) (mg/100 ml) (mg/100 ml)
M 51 4.6 52.4312.6 111.6128.2 179.2+19.8
Normal F 56 47.3 52.1%12.2 102.3-+27.3 170.0+21.2
M+F 107 46.0 52.2412.4 110.63-31.6 175.3+21.4
M 41 49.1 40.0110.4 153.5165.9 181.4424.4
Hypertension F 25 52.1 46.0+ 9.6 208.8+103.1 209.6+41.2
M+F 66 50.1 43, 71+12.7 174.53-85.6 192.3+35.1
Coronary M 26 55.2 43.4+12.2 175.4+99.9 198.0+33.6
Heart Disease F 8 54.1 44.9+14.8 176.11134.3 260.01+63.3
M+F 34 55. 0 43.7+12.6 175.61106. 7 210.0+46.8
Cerebral M 29 55.9 40.2+11.1 149.0+64. 8 182.1+39.2
Thrombosis F 16 57.5 42.3+ 7.7 149. 6-+54. 2 182.5+26.0
M+F 45 56.5 41.1+10.0 149.2-+60. 6 182.2435.2

Table 3. Relation between age group and serum HDL-cholesterol l‘evels in normal and various diseases.

Mean—+S.D.
Subject Coronary c . :
: bral D.M.*without  D.M.with
Normal Hypertension Heart ere . N N
Age(yrs.) Disease Thrombosis complication  complication

No. mg/100ml No. mg/100ml No. mg/100ml No. mg/100ml No. mg/100ml No. mg/100ml

30~39 21 48.8-£11.6 11 37.47% 87 457.51+23.2 2350+ 4.2 13 56.7+12.9 34L7+ 6.0
40~49 28 54.64 7.4 19 44.21+13.5 6 42.7112.4 43 45.1+10.4 13 44.6F= 8.8 13 44.6* 8.8
50~59 30 52.211.2 20 43.24:10.1 11 45.1%12.9 14 39.4:511.5 23 47.6X+11.6 31 44.6+11.8
60~69 17 50.2X10.3 16 43.6£10.2 13 38.9+ 5.9 19 42.4+ 7.9 13 50.5+14.0 25 44.1+10.8

* D.M.: Diabetes mellitus

TERBIREEBE 34/ faF HDL-cholesterol &
E F35 43.7112.6 mg/100ml B2 FEFAY FHMER
th FEA #9km (p<0.001) BT F 43.4+12.
2mg/100 ml, &TF7F Fiy 44.9+14.8mg/100ml 2
EHA BF 2 &7 FHEEZS £4 FEIA ¥
gkem (p<0.03, p<0.05) EREIREEEENA EF
A8l FA—F@ma sl HEIA 2 (p<0. 05).
=3 EREIREBEE 3400 LIHEEERE 156
A& Fi5 39.0:13.5 mg/100 ml 3 BOAEEHK A A
= 3 46.0+13.1mg/100ml gov FEL %2HE:
ol gt

2. miF triglyceride % cholesterol: & i BEE B %,
mREEE ¥ ERBREEEEY FH o trigly-
ceride fiE %4 174.5185. 6 mg/100 ml, 149.2+60. 6

mg/100 ml 2 175.64106. 7 mg/100 ml 24 E# AL
Z0E 110.6131.6 mg/100 ml o] 3] &% BEsA
E9or (p<0.001, p<0.001, p<0.001) ZEHEBE
A B ZRE ARSA davh. =% EmEE
1) ERBIREERESY mF triglyceride B KM
ERERC %0y 2 ERE AR gt

M7 cholesterol {it FHMmMEEBENA Fi5 192.3
+35.1mg/100 ml, ERERELBHEANA Fi5 210.0
46.8 mg/100 ml = IE# AS] F# 175.3+21.4 mg/
100mle] Mts &% HEA =hovh(p<0.001, p
<0.001) BSMmEEEHEAN A& Ty 182.2435.3 mg/
100ml 2 EFAA ks HED 227 g9k =%
% BB A M cholesterol fES] BhFifEe] %=
R Hrrener RS dgtet
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Table 4. Serum levels of HDL-cholesterol, triglyceride and total cholesterol in nephrotic syndrome

and diabetes mellitus.

Mean+S.D.

Subject Sex No. of cases mean age HDL-cholesterol Triglyceride Total cholesterol
(yrs.) (mg/100 ml) (mg/100 ml) (mg/100 ml)
Nephrotic M 12 31.1 48.8-15.1 285. 8--150. 2 277.1+121.4
Syndrome F 6 32.2 41.3+12.9 357.7271.0 305.0%123.7
M+F 18 31.9 46.3+14.5 309.7+193.4 286.4+119.2
D:M. M 53 48.1 52.6:-23.6 198.9--145.0 200.8 39.1
without F 39 49.5 49.7+17.3 185.9+125.9 206.6+ 38.3
complication M+F 92 48.7 51.9:20.4 198.6--136.0 203.3% 38.6
*D.M. M 44 54.6 42.0-210.3 162.3% 79.3 197.3+ 50.4
with F 28 56.0 49.1+15.0 167. 674 89.9 205.9+ 27.5
complication M+F 72 55. 1 45.1:4+12.5 164.4=+ 83.0 201.27- 42.8

* D.M.: Diabetes Mellitus

Table 5. Serum

lipoprotein fraection ratios in normal and various diseases.

Mean-+S.D.
Subject No. of mean age a-lipoprotein pre-fS-lipoprotein B-lipoprotein
cases (yrs) (%) (%) (%)
Normal 41 50.3 28.94- 7.5 14,974, 9 56.2— 8.1
Hypertension 14 52.5 24.02- 7.5 18.3726.5 57.74+ 8.1
Coronary Heart Disease 10 56.2 25.6+ 8.9 15.6+4.5 58.8+ 9.5
Cerebral Thrombosis 19 58.2 28.0+ 7.7 17.1+7.7 54.94 7.4
Nephrotic Syndrome 7 23.0 19.0+13.3 18.6+5.0 62.43-10.9
*D.M. without complication 13 47.5 27.5+10.5 13.1:£5.0 59.47% 7.7
*D.M. with complication 9 48.0 28.9711.8 18.1+27.9 53.04+ 8.0

* D.M.: Diabetes Mellitus

3) BEER X BRREES mEREE

BREGREE 180 o HIRFEE 164010 MmiBEHE
fBE BEI &5 Table 3 9 49} 7o = mis HDL-
cholesterol 4] A A &Ai Fig. 13 2o},

1. ;% HDL-cholesterol : BIEEREE 18614
9] % HDL-cholesterol fi= ¥y 46.3+14.5 mg/
100ml 2 EFHAS F# 52.2-512.4 mg/100 ml o]
3 A dokont I ERE FEIA e, BE
BREES BT 12M9 THE-T 48.8115.1 mg/100
ml, ZF 619 FiHfEsb 41.3112.9 mg/100 ml §l.&
v 2 ERE FESA gkl

PERISIEE 164000 SBHES] v FRFEEE 920
9] FigfEs 51.9420.4mg/100ml & TEHEAL ZH
fEel B RS ey AffEe] dx HEREFEE

72018 FHfE= 45.1+12.5 mg/100ml &, o|th BF
= Iy 42.04-12.3 mg/100 ml & TEH A Hal &4
BREIA & HE 230 (p<0.001, p<0.001). =
2 olrp ZrF 281 F¥fEE  49. 1150 mg/100
ml 2 EFAC s FEt 285 ddh

2. IfiF triglyceride & ;% cholesterol: BHERE
PR, AthEe] d& BERFER 2 AfHEY dE
WERBBASY T MuF triglyceride e &% 300.7
-193.4 mg/100 ml, 195.6+136.0mg/100ml ¥ 164.
41+83.0mg/100 ml 24] IEH A€l 110. 6::31. 6 mg/100
mle] e £& FiEsA 3tk (9<0. 001, p<0.001,
p<0.001). #HEERAA B ZRE HEIA
ke WRFEBEANA SHEY FEA SE
triglyceride {H¢] 2R+ HEsA &kl

i cholesterol = FIEEFB KA A T 286.4
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+119.2mg/100 ml, {PHEe] ¢l WERFEENA F
¥ 203.3:238.6 mg/100 ml, AHfiEe] v WIRFRE
A4 Fig 201.2+42.8mg/100ml & EHFAL 175.3
+2l.4mg/100ml el Ml £% DA5A BoES
el e} (p<{0. 001, p<C0.001, p<0.001). £&EEHTel A
BxEe ZRe BESA 2%oH, HERFEZNA
HHHEES] AfEo =t& M cholesterol fHo] X£RE K
H3kA ooket.

4) ERA ¥ SEEBHAM miF lipoprotein 53
R

EWA 4100 ¥ S@E5BEE 720 #1364 m
i lipoprotein H#{EB-& St #RE Table 564 X
= uko} 2ok

1. Mm% a-lipoprotein: TEFA 41412 M a-lip-
oprotein [hAS-& Py 28,9+7.5% o EHMmMEES
EANA FH 24.0-+7.5% 2 EA Ha A
oro ] (p<0.05) ERBREBEZNAE T8 25.6
18.9%, BHIEHEHMEENAE T 19.0£13.0% = ¥
L fBEE 2ot £% FEIALE S0k

2. % pre-pg-lipoprine: IEFTA 41f19] M¥%F pre-
B-lipoprotein k288 7y 14,944, 9% Q.29 FHME
FEBREANA T 18.346.5%, HMBRERENA T
17.1+7.7%, SFHEEHRBENA £ 18.6X15.0%, &
PifEo]l Q= HRIREEAA Ty 18.1+7.9% % &%
Binslel ot #HEFFEMmoe s FEsAE gdth

3. mi% p-lipoprotein; IEH A 4119 M A-lip-
oprotein }Z.S Tty 56,2--8. 1% Qo8 EIEERER
FAA Fg 57.718.1%, TRBREBEENA Fiy
58.819.5%, THEHETEENA T 62.4-10.9%=
&4 B EE LYo I ERE £4 FEIAE

oFrol

&%
A

BB LIES) RERA ool A= FHe gdou
AN BF2e 788 #kd <2 BHIRAE AR
o |l 9o AEAA BTE BigstE REM
fael #Er®, —mepidkel K MRS Bk,
FENY SR, EEN BE, ARSI K8 e
LR A A AbfHe] 1EHP %] Sedzlcl. AR
By 2 BhiREES) BES 4§8] cholesterol o] s
= RHATH Q) SRR E-S 2ol o128l & cholesterol
o) EES RIS B mEs geA dx e

W miEe 2¥e] cholesterolo] #Es low density
lipoprotein (LDL) o] BjfRAME-C.2 A= o 738 M
BRAKER™ S stdads B5md A1 g
W BiREES) A 9] cholesterol & BATAY K 2 B
Beo 2 ¥E cholesterol ¢ HrpfErae] mEHE A
g 5 vl #rs] 19684 Glomset™r} HDL o] 3
RS 245 cholesterol & JF.o.2 2utated 3
HA bz @iela Miller 4298 mif HDL o] |
43¢ =e} body cholesterol pool o] #pmshl I
# cholesterol o Hfh lipoprotein o] JHEEol: 4
Stz shgieh. =& Hsla 578 L 5HFZERE B Kol 4
I cholesterol A HE7) (serum cholosterol-binding
reserve)o] IEAC] Haled (EFH o} glvbm o
23]4 HDL -2 ##%kA cholesterol pool & g5+
HDL o] wro. A% BhHREEC] A 2] cholesterol & E#HY
BBt BRRE keto] WREEILIES] BEdko) (Rt vt
o AA4s s gleh. o)} fifTste] miF HDL fEr} ¥®
Froll teall TEREIREERA A HESA W] 9o
B30 BN FFel Qe A= M HDL-cholesterol
Bt TRBIRGES BFEERA WHAMGT dus
W E B0, =3t miE HDL & JREIRERS
BFifificl & hypercholesterolemia®™, hypertrig-
lyceridemia™, H{f, AD@EES»SD, BERHBESD D
AE BpH o] gEol HEE Gt

HDL - ZEERSH 90%7F A apoprotein o]s] A-
[o] 70%, A-T7 20%% &8l Uvixle C % E
peptide & Ho} g3 FEREPK S22 cholesterol
ester, cholesterol B phospholipid (2 lecithin) 2
Rl gleh. o)k apoprotein-& %3¢l phosphol-
ipid B chelesterol -& VA% % 9l protein deter-
gent 24 9] FEIE ebw] ERAS cholesterol & 47453t
HDL -& disc 29}¢] apoprotein-lecithin-cholesterol
#4880 LCAT (lecithin cholesterol acyltransfe-
rase) 7+ fEfisle] ARE vt A3 gepss e,

ol#lgr miF HDL i i< BMOSMESS mist
& lipoprotein HEE A2 1% o] oA BELH
BEst AL HDL Ll4te] lipoprotein & o = by id
AlA LERA 3l HDL & jgsie HDL o wmas
cholesterol B} HDL-cholesterol 0 2 fisEatcl.
ETER BELSHER A ERES Aoz g
A 9ot Ffiel wol Bz we Wifde] FiExL &
] BHE olBErl Zmd phosphotungstate-Mg?+
dextran-Mg®*, Z{-& heparin-Mn?*4:-& FIFist Wil
ol ¥ELH 2 gt )
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#&e MR EWRA B2l HDL-cholesterol
i 52.2+12.4 mg/100 ml 4o HBF7) 52. 44
12.6 mg/100 ml, ZrF~b 52.1412.2 mg/100 ml 24
WSl LY BLFHE 44. 1+12.5 mg/100 ml,
BTFH 41.9:510.2 mg/100 ml Rep K4 812 61
F9+3 (p<0.001, p<0.001) ZTFH 46.2+14. 2mg
/100 ml oF= HEI R/ gdsich FEY KiFEE S
B #459) Hisle B Miller 5699 W‘fﬁﬁéi\:}.f
=3 Gordon®® ¥ Castelli*®49] R ¥l BT
Ae &4 T3 LTFdAE &4 2sieh olefd R
+ i HDL-cholesterol JER: st LS
R, HEAS SMRAS Affe] RS 3 EWRHR
Brel B R ERY 222 474=HA Castelli
E400] gdsel ulkel ko]l BAA Hir k3] AAd
el Mm% HDL-cholesterol &) ZFE#H{E7F 10 mg/100 ml
Fotrhe HES Af 98 2RI A FRYet
z sheh. FE@BEIE Xa HT delAE Fipe] B
fboll @& ERE B 4 o kFdAe 4040
A 57.7-7.6mg/100 ml = 60f¢] 46.7:6.8 mg/100
mlel] wl8] HEsHA & EHE 2309 (p<0.001)
ol 9} 7o FEE-L 40fRa1 4 MmiF HDL-cholesterol ¢
EEEE 24 SRS @B —FEAs HhlEe
408 A &= L F7} 57,7476 mg/100 ml 2 HFY 51,
9-13.0 mg/100 ml o tes] =& {BE ZH 600l
A BFs} 54.119.9 mg/100 ml 2 T2 46.7+6.
8mg/100 mlo] ksl #& EE 2oy 2 ERE
Btz &% FEAE gt 2 v 4R
HES 29 ZFUF BFd Hsl F¥ 10 mg/100 ml
b3 §}E 340 estrogen & Fo 7 7ol Fol 517
orA1}, estrogen 3l progesterone o] HABKE & 74
$¥r}l 15%9 T2 HE Edvta sk ffuiF HDL-
cholesterol fEi¢] #jnell gle] estrogen & ZHRE BER
skt

#fEE RS Mmi§ HDL-cholesterol {5 4FsjEml
MR &N A T8 43.7412.7mg/100 ml, FEHRE)
WREEEEHEAA T 43,7112, 6 mg/100 ml, HEfRE
BE A T3 41.1110.0 mg/100 ml 2 EHAS] F
#3 52.2--12,4 mg/100 ml Xe}= #%& FESA 2
S 39013 (p<0.001, p<0.001, p<0.001) % &
BN ZRe AESIR gokel. SmEEEEEAA
E#HA 3 AR 22 AL FE Higoes
EnEEEREE LBEAL EORRXL AT BE
BE KW BN EQ RiY ETE SnEEEES =
e Es) Framingham Study*®e] A LEE E

A Al 1 E 5 Al2IZ—

ELBIEA 2 fkfUnEs % HDL-cholesterol &
WA MBS ke #iEe —HKiden Eim
o) RBE(LIES RERTF 2 = ok Bk #
&S0 e —Fslloh, =ik FREIREEBEAA
ifn7% HDL-cholesterol -} IE# A &l HEHA
o AL SR WMEVs) —FE o BEEVL
HEG 2R/ otz shddch. BEY AL HHEBEYN
L2 FESAE gdAn LFEEERENA FBH
39.0+13.5mg/100 ml 2 ROFEBES] Ty 46.0+
13. 1mg/100 ml o] fes] @& fHS Helz-2 Castelli
400 A% LHEEER 288 ROUENA BE
Al 2 miF HDL-cholesterol S R Hrt= #HiE
e ek MIRESEEANAS Mm% HDL-cholest-
erol o] EWAC Hal HEsA % fEE 2o
SHESCER = ololl BT #kst AR gl HEE 4
Ao BB EA A KBRS WREAE BR
e Aolgler, HigMiES Folm WRE(LIESY F
MBE 9 ET e de Aoz dxa BER
#EmEe mi% HDL-cholesterol fEE 46. £14.5 mg/
100ml 2 %4 ¥ EE Rgo FEIAE 9%
vh, ERFEEENA SREREE 2 WIRELES
B 282 & A HEH™™ 3] Bell®e
20~405%2] EETl A TRBIREREA K3 FETEe]
EHHER el HERBEEAAA 6 e 4F
A& HESGY FEE BERFEES S AUERE
ol wte} S vk APHEe] gt ERFEEEANAAL
51.97-20.4 mg/100 ml 24 EHAF R/} gL
BftiEe] v HERFEEANE £ 45.1+12.5mg
/100 ml #53] BT A+ 42.0+10.3 mg/100 ml & %
£ HESHA F2(p<0.001, p<0.001) im{F HDL-
cholesterol fEZ ¢ 2 Reckless®®? @ Calverts®
& WERFEEANA Mm% HDL-cholesterol o] #4 5]
o] &% #Hkslgd ok, 28l Reckless £ fHIE
FBENA miF HDL-cholesterol 2o} Mm% LDL-
cholesterol o] LIREREES B oS FES W
FR7F et slgl o, o] HIEES ¥4 insulin e}
1% HDL-cholesterol 58] BRfRE Al EXksl 2 &
Bl dvtz 44

i triglyceride fEE Ax¥w EEHY EWA 5H
L FEEE 110.6-+31. 6 mg/100 ml ¢ 5l v} Z=492] 86,
6122, 3 mg/100 ml, E*P¢] 78, 0-£28.9 mg/100 ml, ZF
409] 85.4-+20.5 mg/100 ml, #4"2] 103.6129.2 mg/
100 ml B} :9kor) K™ 121.8+47.4 mg/100

ml ¥obe dokel. HMEEEEEA A S Ui triglyce-
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ride i 9 79 174.5+85.6 mg/100ml = IE
A sl FREESA EinE Rom (p<0.001) F42
155.8+41. 3 mg/100 ml, 249  124.5-+55.4 mg/100
ml, Z¥®2] 128 3+46.7mg/100ml Br}E HA &
okeh. ol doll Al A EE ko) el HEAY HEFTH
EOEERES HHEoR ¢ Ak WML ddz s
vk EREBREBRAENAS miF triglyceride i
FHEANA  175.64106. 7mg/100 ml 2 FEF A M
¥4 =329 (p<0.001) o] & K™ 170.5+91. 9 mg
/100 ml &} u] =5t o), B 195.4+45.4 mg/100
ml ¥obE wobm ZEPe] 121,2429.3mg/100 ml, 2
9] 164.5+25.4 mg/100 ml, &) 158, 8+57. 8 mg
/100 ml Brpe ok, EARBIREBEEZNA  MiFE
triglyceride 7} &2 slA] ¥ind R BIRELHELE
B B e miEfRES triglyceride & EEI
o] = <4 glvl= Hayes?®, Joffe™, Goldstein
W ksl —ste Aol vk EMBREEEAA
E I triglyceride = 149, 2-+60.6 mg/100 ml & IE
WA s FEsSA #EhnsElgdes (p<0.001) ol&
FF>9] 199.53-+74. 1mg/100 ml Bel= F 4 woron)
Z499]  134,4+51.5 mg/100 ml, ZFE*© 139.1--42.4
mg/100 ml, K™¢] 142, 6+64.4 mg/100 ml &} = & %
2ol gz #4729 126, 71+58.7mg/100 ml Bl =
skeh.

f1{% cholesterol fHE A= ¥ FEEo] EWA Bl
FHEE 175.3121.4 mg/100 ml 2 &= 175.5
+42.8mg/100 ml, K& 172.2+38.9 mg/100 ml &
Mg ERE Bgoerm FWE 154.1+21.0 mg/100
ml, B*PL 191.9--40.1mg/100 ml, Z=4OL 87,9+
16. 7 mg/100 ml ¢ e}, MBS B HK S 1MmiF cholesterol
fEx 192.3435. 1mg/100 ml & IE# A Ha HEsH
Al ko FOE 222,61479.4mg/100 ml, FEOE
221.5+52.6 mg/100 ml B g LHEN - Zoiy
ZF®T0 = 189, 7mg/100 mleba Bagkgich EHRENR
KEBEA A EFA e FEsHA E2(p<0.001)
210.0+46. 8 mg/100 ml Q.o VL 933, 1+54. 4 mg
/100 ml, 2493 224, 1-+11,5 mg/100 ml & %4 =L
S Ega KL 201.3+54.0mg/100ml & %4
$E HE oy HS VS K4 279.6+174.2
mg/100 m], 272.9+41.3mg/100ml & ¥EHc} g4
¥ EE HEsgeh o8l g #RE miF cholesterol
of LEFEEES BHE WA LB A% Mostd 7~
4B RIEMHEE Rolvirl 0 3~48dl WHmEE=E
3] 4-H ke Tibblin 508 #i4%E (EETd HE

Rl =18 ZRE Y& Ao A4 EmRIE
BES M cholesterol ¥ 182.2235. 3 mg/100 ml
2 E#AY 175.3+21.4 mg/100 ml 8} HFED ERE7}
gl F9E 239, 5458, 4 mg/100 ml, 4O 220,
1+380.5 mg/100 ml, 4 231.7-+46.6 mg/100 ml,
K™L 195.8+43.0 mg/100 ml, P& 215.6135.0
mg/100ml 2 EHAEC} dxeA & EE E30h
fEErpiER S MIEREEA Bsle] Schrade V&
If1i% cholesterol Bv} MiF triglycerideir} o] F3 o]
Binsdel et &5l x, Robinson £%& mif
cholesterol fli7} HFBHAA = FlIER ddov &
FEEAA = IEFAA st @iz dfA=ta #H
Eetglon Cutler™ &= MFREMES B = ¢
ot shglel. FHLF BES KMmBRERZAA
triglyceride &= H#E3sHA E2ov} MiF cholesterol &
EFEAS F £R7F 9le Bi-& Schrade 9] #iks}
—3skgd o}

E3 ¥Ee mFEREMES miF lipoprotein &I
3¢ BARE golrmal miF lipoprotein BRKE&
WiTstd el E#HASY a-lipoprotein fhdg FE| A
£ 28.947.0% 2 #*9 33.7+16.4% ¥ ke ¥a ZE
492] 29.615.0%, #479 29.24-9.6%2tE ®=3
ow KW 27.817. 3% Rt EUC. BMEERE
| A= [fij#F a-lipoprotein HZo] 24, 0+7.5% 2 EH#
Aol Hal HEA Fghem (p<0.05), o] #ERE &
W] 24 7+12.9%9}F ¥l sl O 30.518.2%
Hopl kot FBMmEEEREAN A MEF a-lipoprotein
Aol FESA e A FEL HESEZ F EE
7b HER #TE anEERED S B BEE 4
K mmEEANAE EWAS skt ENmmEL
2 #4784l wtel a-lipoprotein 2 EWAS A+
pre-g-lipoprotein trzso] ingtctE Lewis £8¢] #§
4ol —Fslg . TREIREREEN A £ a-lipoprot-
ein fhZ80] 25 6+8.9% 2 &4 Wt AL Rt
HET £RE cRgen YR oo 2L HRE
wEstd k. EMAS MiF pre-f-lipoprotein fpzE-g
o] AL 14,94, 0% P T BWE 9.3+11.9%, 2=
9= 13,0+4.0% ¢ % 15.6116.3%, KL 12.8
+9.6%9 o9 EHE P At BMEERE, MM
BRIERE, BEGERESE, A6HE] Ave ERREH
A i pre-g-lipoprotein [t#&e] %4 ¥ AFE
Ao &4 FREIAE g HWE BmEE
BEAA FEA Emidx BOREREAAE &
B 2R oot #BmfEme] Az kst g
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vh ey 0L RS, KEPERE ¥ B
RBIREEEENA, B KOBRERE ¥ TRD
TR B A pre-g-lipoprotein Fezse] FRE A #
sl givln stk ERAS miF S-lipoprotein [hA
2 o A% 56.24+8. 1% oW BWE 56.91+17.5
%, FEOL 57.4+4.9%, W 55.2416.9%, K™
% 59.4-10. 6%t sl FE RiEAA
WmIMEERE, SRPIREERE, BERNEE L &
BHEe] A& HERFBEAA #BhERE 2dod A
B e g BmRERE 2 A0HE] d= ¥
‘z?ﬂ B A W HEE o FESA kel
APl KO ’]é:rmi‘%ﬁﬁ 3 ERBIREREEANA @
% A-lipoprotein }b#&S] HER M|inst gobz #E
she] S RS —FEded, BRO= LR
R, BREEE 9 BEEHRBEENA, 29 &
MEERE, MmBRERE 3 TREBREBESENA
HES BE 24z sigde. Dk fmmiE lipo-
protein ;¥ A Q-2 HRE mFBEREMENA &
L gEHO Hisle 2 o] ffiiF HDL-cholesterol 3}
i a-lipoprotein {2, Mi¥F triglyceride o} ¥
pre-fS-lioprotein [v#5, miF cholesterol 5+ miiF S-
lipoprotein HZ8 A 4T —F%d BEE Rolx
Lt gkoron} oAe lipoprotein o] ZH: I
BEEAEd flez

]
RRSREN

V. &

E

HEE ATKBERREAA BRE 4> BEP, O
BEE ZO0FREXT AV BEFRE KW BN E
o AREEEMEERE 660, TRBIIRELREE 3401,
MR AEEE 450, BIERNEY 1861 3 HIRIERE
16475 327018 @B RE) ERA 10782 #HE
2% [ HDL-cholesterol, triglyceride @ chole-
R BRKEE
BzEste] vhest 22

sterol & {IEsl . agarose gel &
L2 (i lipoprotein 4 #l{%$
Bl #Hins Ak

1. EEw A fiF HDL-cholesterol o] B FEEE:=
52,2012, 4 mg/100 ml 425, BF7} F#y52.1+12.2
mg/100 ml, ZrFr7F B 52.1+12.2mg/100 ml & 4%
T8 ERE gk

2. E# AL iiE HDL-cholesterol & BTFo]4x
ﬁﬁ%ﬂ wE FEG 2RV g2 TFdAE 4010

| BEMEE ol o] W ==l MAstE
73 %ke] 9ldlet.

3. Ifui% HDL-cholesterol {H ¥{E B+ ARk
EREERE, SRBREEEE, KOREEE £ &
BhHiEe] ole BFHERFREENA EEA Hdd &
FakAl wE stk

4. i triglyceride fie ZE HHEERAA IE
W A8 Ty 110.6--31. 6 mg/100ml o] Hsld HE
shAl EhnE et

5. Mii% cholesterol fH¥: MIMRIES Bl R B
%Ui,_ﬁ%oﬂ A EWAS F¥ 175.3%21.4mg/100 ml

ek FESA Bms deh

6. MifF lipoprotein &k MmiF a-lipoprotein HZ
& AREMRMEEREANA FEINA B mi
pre-A3-lipoprotein HZ&R-S AR MEERE, MiliE
ERE, TEERIEE 2 &0tEe] dv BIRBESEN
/H é.-}_7 '[;2. Ho:! ol,}_ ﬁ,fﬁ"a}-z o‘Lo'l-Ou;] ml(ﬁ 15'
lipoprotein }hE&-LS @ mMEiER%E, TRBIRESES 2
BHEERHBRENA &4 Bhnsdo FESAE &
o+t
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