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ABSTRACT

Recent epidemiologic and clinical studies have shown that plasma cholesterol and triglyceride levels are independent risk
factors for coronary heart disease. However, there is not much data on the characteristics of anthropometry and lipid profiles of
hypercholesterolemic patients with hypertriglyceridemia. In this study, 112 hypercholesterolemic subjects(T-C>240mg,/dl) were
divided into two groups by their plasma triglyceride levels. We compared the anthropometric measurements and lipid profiles of
the subjects between the two groups : the simple hypercholesterolemic group(SHC, TG <200mg/dl) and the combined hyper-
cholesterolemic group(CHC, TG>250mg/dl). The distribution of the subjects into the SHC and CHC groups was 36.6% and
47.3%, respectively. The frequency of the CHC patients decreased with age. The subjects in this group had higher weight, BMI,
HWR, circumferences of mid anm, waist, hip and thigh, and skinfold thicknesses of biceps and triceps than those of the SHC
subjects. The CHC subjects also had higher total cholesterol and phospholipid levels than those of the SHC subjects. The
difference of plasma total cholesterol levels was mainly due to the difference of VLDL-C levels. These differences resulted in the
CHC subjects having higher atherogenic indexes and T-C/HDL-C ratios than those of the SHC subjects. Also, the former had
higher Apo-B and insulin levels than those the latter. However, blood pressure, fasting blood glucose and HDL-C levels were
not significantly different between the two groups. These results suggest that hypercholesterolemic patients with hypertriglyceridernia
have riskier lipid profiles for CHD than those of patents with normal triglyceridemia. They also indicate that CHC is closely
associated with glucose resistance syndrome(obesity, hyperglycemia, hyperinsulinemia and hypertriglyceridemia), and more pre-
valent in young people. (Korean J Community Nutrition 4(2) © 186193, 1999)
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ole] Xu® 17709 A¥H A7EHAE meta analysisE
=8 24% A7 (Austin 1998)l4 EF SR o] &
W 2% HDL-C ¥%=9 4aglo] CHDS 5¥3 44 2
A2 RuERA nFAAALEFA CHDS FhAdel 7
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AL E QAR E B SARY A FHAHE 53
LDL-C9] 4zo] SeEAE o 2 HAx=r TFH= 4
o2 FlddrHKrauss 1998). ¥l FAALTEES
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A= CHDel tig $igAR=EA F4A) g #42
Y 2H 2 B} ygton) dRdAME ZAY Ha F4
Aol st A7 A wrREY 22 F(HsE F
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I YE D EHHAAN aBgAL T2 A 3 F ¥
G & BY <0 $E7F 240mg/dl o) geln] & AT #

Ao T35 1128 Ao 35t olF 5 T4
A EE7L 200me/dl 015kl 53%-& B5d LI o

Z35 T (simple hypercholesterolemia group : SHC) 2.
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FZ7)% olg7] ELE FANHH. AT AAA & (Ta-

o] 25, AL Martin?] 2174
(Siber Instrument Co.. London)& ©]€std &%
on, Ay AFo28EH A FAF(body mass index

; BMI) ¢} #1415 (hight/weight ratio : HWR)& 4F&3})
A}, ANEDE A4S o) 8sla 44, &g, o] €
A 22 A on, o] 2R FE]/dFelEH H]
& (waist/hip ratio ; WHR)#} & 2]/3 A& ¥] & (wai-
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A+5t 31 (Friedewald 1972), VLDL-C 55+ 834 & &
8282 244 HDL-C% LDL-C $ 58 Z&st &
st &, FF FHAW F=71 400mg/dl o4l A
¥ LDLC¢ VLDL-C & A&akA gttt 5973
A g-(atherogenic index : ADE (F Fd<£HE-HDL-
C)/HDL-CZ T3}, ¢l&ds} Apo-Al, ApoB 2 Lp
(a) =% Enzymelinked immunosorbent assay(EL-
[sA)He® 24359t}
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Table 13} 2t} @3 £¥ &= 300 259, 409 419, 500)
347 2 600 12902 F 11290}, o|E9] FAA W
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Y ZU 2 FE9 FAAY 57} A £2 Y
& aXEF Wjgt Byl =g, old dig 7|1 E &
Heo] glA gt} oA §-(1992)2 E¥H uAEF L
94 F Fe=HE 559 TAAT 552 47 220mg/
di®} mg/dl o4}l A2 BAsden A4 499 8.
6%7} o]l &3t el st weld) 5(1993)-& €4 &
ZH2HE TE 220mg/dl eldely FAY A4S F
7} 170mg/dlE ZFshe 42 w48t 49 6.3%
(3= 8.0%. |A} 5.4%)7F FE AT FeI|Avi Ba
slE o Wl F(1995)-2 1FAANEE 2= it
2 2Ara e digh B35 ATshas 2% 4K v
250mg/dl ©)’¢-& 71FEo= ARy} thevele 34
o] Z(NCEP 1994)7 3597423133 (EAS 1987)04
T 200mg/dl mwke] 3 A2 FEE v d £
oz Hy glem 200~400meg/dlg] 9= AALaH ] o

Aol HH, E IAsHAe dEcxE XL Y=
A ey Hex g8tk Q). g gRE9A
FHdM e 4 FALT =Y AlEEy FES
150mg/dl mTrelojof @tta AratgrH(Tadao 1991).
B adae 3= X% A543 AA993](1996)
M Bugh uZHLHEHEE LA HF FANY &
%7} 250.5mg/diFd A AFRYAIE Y AHED
2 2728 71 949 He esle g3 FAAY 5=
7} 200mg/dl PThe B4 FEE, 250mg/dl o]/}l 2H
£ a3gAEFe 2 Fea. oldd 49 ¥F &
2Y 282 FE7} 240mg/dl 04 1129 <] Uz S7o)
AR F FAAY 50 200mg/dl mEk] Ty 29
2HZ8F (simple hypercholesterolemia ; SHC)AZAR}
= 47.3%%) 5350101, AR F=7} 250mg/dl o]4
¢l %8 2Fd 25593 (combined hypercholeste-
rolemia ; CHC) 272+ 36.6%%] 41H0)9v). o8 ¢
i FAXY Feof WE AT BxE Y 1
2028 27 2% 300 48%, 400) 38%. 50tH
29.4% 2 60t 25%2 3004 602 ARHdr} wold
FE 4 320 ~HEYS 2480] wolNE 7o
Q3 W2 Gy nFHLAHESEF 9= 304 40,
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2HIEEE 2ANAFE TR NEEE §Ree A
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T 4782894932, 239 AFL 22} 167.6+4.9cm
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2} 6Tkgoll Wiste] A2 Az HY:, AFL I =%
o} $%7)9) o] 7] "t 242} 123.8+15.99) 79.4+11.
lmmHg= A4 E9del) S5l x, ¥ 5= 92,115,

Table 1. Percentage distribution of the hypercholesterolemic subjec-
ts by plasma triglyceride level and age

Triglyceride(mg/dl)

e

<200 200-249 250-399 =400
Age (yn)
30-39 (25 400 (10 120 (3) 400 (10) 8.0 (2
40-49 (41) 463 (19) 146 (6) 268 (11) 122 (5)
50-59 (34) 471 (16) 235(8) 206 (7 8.8 (3
60-69 ( 12) 667 ( 8) 83(1 250(3 - (0
All (112) 47.3 (53) 16.1 (18) 29.5 (33) 7.1 ( 8)

Numbers of subjects are presented in parentheses
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$} LDL-C 55% 72} 50.2+15.0mg/d19} 174.7+30.1
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F SR, v]yel2 wlH|g¢le v]gle] VLDL-TG g4 o]
e o] Q&S Buststh. v§Ql F VLDL-TGS #A
2 AL T B A4S fRh 5 AA

& A IFYAPEFE Uehitkn SReHGr

&0 ¥
&of w
undy 5-1979).

TE7|9 ol97] B, FEA ¥ F 4N == ¥
T Abolel] F2) g atol7} giRA vt EFFol B AT
o @A el F5E ERF0 FolekA itk ded
A, 2QEVIF @ 1FEANDFDY e 9

Table 2. Anthropometric measurements of the subjects with simple
and combined hypercholesterolemia

Variables SHC (n=53) CHC (n=41) T-test
Age (yr) 490+ 95 459+ 83 ns
Height (cm) 167.0 + 5.2 169.0+ 4.1 ns
Weight (kg) 664+t 76 737%L 6.2 p<0.001
BMI (kg/m?) 238+ 27 258+ 1.8 p<0.001
HWR 25+ 03 23%£ 02 p<0.001
SBP (mmHg) 1249 +16.0 1258 = 16.5 ns
DBP (mmHg) 818116 825x139 ns
Blood glucose (mg/dl) 889 £ 15.7 913 £ 17.1 ns
Albumin (g/d}) 45+ 0.6 46+ 07 ns
Insulin (uU/ml) 46+ 24 86+ 64 p<0.05

Values are means +standard deviations

SHC : simple hypercholesterolemic group(CHOL>240 mg/dl and
TG <200mg/dl), CHC : combined hypercholesterolemic group(CHO >
240 mg/dl and TG 2 250mg/dl), BMI : body mass index (kg/m?), HWR
. height/weight ratio, ns : values are not significantly different by t-
test at p<0.05

A9 $25 - JL% 189
HAe s Y FI5FoE & dejA Uk (Castelli
1992 : Krauss 1998). el a4 Ad=z4qd4 LPL
82 A5}A7)3, VLDL HAE A3l HDLE 7h4
ANA g7 SHAEL F715 3 HDL-C= 72+4HE Aa
Z 71k Mayer-Davis 5 1997). 1914338 F Q&
A A d o] AR ™F F ol Ao] WA AFE=X]d
WA =de] =7} BA5E 98 A A7 d A
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oA wmhen, 53 dgo] g7t & Fol & vtk vk
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A ®agtt ole B AP ARIEe] Aagle] ohd F
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Eggo ﬂ#fﬂoﬂ H5le] o] FulZx e
AR FAE A wden AT BY 52
& 4 ZPM*%—% AR LFAE & T Alelel Fg
ApolE BelA| gk 28y 2R EFHo] gl B
3o =2 Aot FARL TSR T ﬂ](CSF)’i o
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st} frolsAl wSkTh. ol ® A EPWe] Bedel
Hsie] AlA) wernelel Au Ago) o Beg AN £
o 3 2 d7didale] WHR WTR 2 CSFS} PSF
£ %7 BT 9Y Bo26E 5571 349 B A9 A
Fake dRHEl 9@ 1998) 10} B3kt

5. BaYn 2HY IEAAHSEF AH

OtEAIHY W Lp(a) Sk Hu
dodn E3Y nEUAHEES 24 893 AE
P Fig. 1A9) 2. 8% § 26 =T 95
o] 262.3%16.7Tmg/dl*) Az E§8 o] 283.3+36.2mg/dl®)
Aem, FAAY Fre dede] 137.3+39.8mg/dIe1A
, CHCo] 374,41£131.1mg/dlo)| o™, QX3d &
do] 951 3+39.8mg/dlo|l 1, EFe] 273.7+
44.6mg/dlo|sith, E3EL dd) Hl5le] % & F4)
2HE, FAAY 2 AXE F=7F BF o8 w9kt
ol2iet A= EYE 1YL 274 aFHAHEY
F 274z 1} FH2HE FAdo] A= Qe B
(Naoumova 5 1998)¢} dA|8l= Ax}e)c},

HDL-C ¥=v w39 £9% g7 53.0+14.4mg/dl
9} 46.4+15.6mg/dle)lew, LDL-C 55+ 22}t 181.8%
20.7mg/d1$+ 170.8+35.8mg/dI®1%3, VLDL-C &5+
zkz} 27.6+7.3mg/d19+ 60.7-+8.3mg/dlo|=HFig. 1B).
E39-& d=Ho ¥3te] VLDL-C X7} relatA =t

Table 3. Body circumferences(cm) and skinfold thicknesses(mm) of
the subjects with simple and combined hypercholesterolemia

N B N,

ol

F1F H

SHC(n=53) CHC(n=41) T-test

Body circumferences (cm)

Midarm 268 + 27 281 + 19 p<0.01
Waist 865 4+ 66 90.9 + 6.3 p<0.01
Hip 958 + 42 996 + 44  p<0.001
Thigh 472 £ 38 494 £ 39 p<0.01
WHR 0.89+ 0.05 091+ 0.05 ns
WTR 1.84 0.19 1.84%+ 0.16 ns
Skinfold thicknesses (mm)

Biceps 56 =+ 1.6 6.6 = 2.5 p<0.05
Triceps 9.9 £ 29 124 £ 33 p<0.01
Subcostal 143 + 59 163 £ 6.0 ns
Abdomen 257 + 79 271 £ 73 ns
Subscapular 165 + 6.0 18.0 &+ 5.3 ns
Supraillic 254 + 86 263 + 8.0 ns
CSF 819 + 234 87.7 + 22.2 ns
PSF 155 + 41 190 % 53  p<001

Values are means +standard deviations

SHC : simple hypercholesterolemic group(CHOL =240 mg/dl and TG
<200 mg/dl), CHC : combined hypercholesterolemic group(CHO =
240 mg/dl and TG>250 mg/dl), WHR : waisthip ratio, WTR :
waistithigh ratio, CSF : central skinfold thickness, PSF : peripheral skin-
fold thickness, ns : values are not significantly different by t-test at
p<0.05
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Fig. 1. Plasma lipid and lipoprotein-cholesterol leveis of the subjects
with simple and combined hypercholesterolemia.

SHC : simple hypercholesterolemic group (CHOLZ>240mg/d! and
TG <200mg/dl), CHC : combined hypercholesterolemic groupation
(CHO=240mg/dl and TG>250mg/dl), Al : atherogenic index, ***p
<{0.0001, **p<0.01, *p<C0.05



Wo] 3] Pt F Apo-BE /17 Agat HDL
Atole| EH 28T FAA o] nBHt. FAALE T
o] 7}& HDL YA 7t glsfo}Al (hepaic lipase) 9] 2H-2.
2 3o} 22 4% HDLE W=y, o] A4 HDLe
2oE SYUAHZE 40 T8 Ao =g}
(Grundy & Denke 1990 ; 494 1997). 4% nA &%
2 Z FAAEEFo welr] EFFo] degol st
9 VLDL-C 5=7} #9374 ¥i HDL-C7} @2 3L
B]1 AL ol# g YAt 7| 3e] Awela Azbhr.

HDL-C/LDL-C &2 B8] 3412 7019%, £F
ol 3.7£2.901%20, T-C/HDL-C H[&L Hrgo] 4,
9+3.1 o]9lz, EFFo| 6.1x4.501 00 FAASAS
£ &rdo] 461270101 EFF o] 6.3+4.3010cHFig.
10). 483 Age] AY=E Yrishks AE F £ 70
A ZAME AI7EA] dlge] B EEH o] g vzl
w%on, T-C/HDL-C ®¥l&3 YA FAFE 7254
EY. olHT e E@Fol d&gdl vlsle Hr vl
A A 235 A T4 FElE 71A 3 glo] A8 adde
AEE &2 AAE Fo

¥ Apo-Al, ApoB ¥ Lp(a) X+ Table 49} 2}
83 Apo-Al FEE 9¢¥d 7Y 44 169.8+56.
9mg/dIt 162.5+35.2mg/dle|A 2, ApoB s Zet
161.8+36.1mg/d1e} 183.9+40.8mg/dlelR o™, Lip(a)
EEE 247 16.3+9.6me/dl% 20.7+10.5mg/dlel o).
Apo-Al FRE % T APl froldh Ael= gigiont £
Fo| Gyl Hlsle B2 Adollm, whHd Ape-B ¥
T EH%Fo| drddd ulsle 48 =39tk Apo-B
LDLY F8 74 olxAduo|ny wFEAAXYI5L v}
23 2ert 2 LDLE 27310 H(Grundy & Denky
1990)7 2 dA3oA LDL-C =7 EFddA @2 4
TS REE HL g Bod ol E¢gYA LDL
o] ¥Walg wffeolel 55 olzfg A EFYE 1
ADF #HAs &Y 1FH2HEYE F2 B} Apo-
B $4e] F718te B 2(Naoumova T 1998) 9 4=
o} 3A Lpa) 52 & & Aloll] Fejg Zol: glole
U} £5H8o] ¥ 74|} Lp(a)= plasminogen® -
APz} v 224 LDLFEAA Y LDLES
A L GALHAAA L 52 712HE Fi] H4eHEA
32 ZZAFE 91AHWalton § 1974)elt}. & Aoy
A1e] Lpa) 555 4T EF #dsud gl $jd7]5X]
(Dahlen & 1986)%) 30~40mg/dl¥r} wgrow okF Al
ojol froldt Alo| & Holx| ggitt. AF A7) oJ5td &
Y aAES #29] Lp(a) s=5F LFH4HSES &

#Hg= - 923 - g - 191

Table 4. Apo-A1, Apo-B and Lp(a) levels of the subjects with simple
and combined hyperchalesterolernia

Variables SHC(n=53) CHC(n=41) T-test
Apo-Al (mg/dl) 169.8 £ 569 1625 + 35.2 ns
Apo-B (mg/dl) 161.8 £ 36.1 1839 £ 408 p<0.05
Lpa) (mg/dl) 163 £ 96 207 + 105 ns
Apo-Al/Apo-Brato 1.1 06 09+ 03 ns

Values are means+standard deviations

SHC : simple hypercholesterolemic group(CHOL =240 mg/dl and
TG <200 mg/dl), CHC : combined hypercholesterolemic group(CHO
=240 mg/dl and TG =250 mg/dl), ns : values are not significantly
different by t-test at p<{0.05
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