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The definite mechanism in the control of triglyceride metabolism is not well understood. Nowadays, it has been

known that the polymorphism of apolipoprotein C-III Ssz I was an important candidate for contributing to the control of
triglyceride metabolism. In 298 Korean women aged 30 years or more, the genotypes of apolipoprotein C-III Ssz I were
statistically compared with total blood cholesterol, triglyceride, high density lipoprotein, fasting blood sugar and
hemoglobin Alc. Multiple logistic regression analysis was carried out to compare the odd-ratios of hypertriglyceridemia,
hypercholesterolemia and diabetes mellitus with them. The differences among the polymorphic types (S;S;, SiS,, and
S,S,) were not statistically significant in the distribution of triglyceride, total cholesterol, high density lipoprotein, fasting
blood sugar, and hemoglobin Alc. There were not statistically significant in the odds ratios of the hypertriglyceridemia,
hypercholesterolemia, and diabetes mellitus, neither. Those were not statistically significant. This study did not show that

there was any association between the polymorphism of apolipoprotein C-III Ss# I and various laboratory values-total

blood cholesterol, triglyceride, high density lipoprotein, fasting blood sugar and hemoglobin Alc.
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(Game and Jones, 2001), cholesterol lowering atherosclerosis
study (CLAS)$} monitored atherosclerosis regression study
(MARS)°l| 2|3} apolipoprotein C-TIT (ApoC-TIN)7} 5
AsEn wdEagsEe gz oA
(Hodes et al., 1996). A& Z-2 7+l A very-low-density
lipoprotein (VLDL)9] #}&JH], X2 tild 2-35) g 49
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7154 8k= 13t triglyceride-rich lipoprotein (TRL)2] &+
Ak ksl 2 kel ashd 8Aol o sk FA3A
o] 7y FAFEe] EHS AA Sol 1 Yo
A o, et 71 W AA FUTE (Kowal
et al, 1990). ApoC-IIIE= 7970¢] opn|:=Aibo & AW 1
8.8 kDO WwAFFS 7HAH, T2 FhllA A E L A5
= Aol A =] EF chylomicron, VLDL, High-density
lipoprotein (HDL)2] %ol #ofsin] o]& 37}x] &
i AbolE ApEAl o]Eshe AR dEA 9l

(Beheshti et al., 1995). A W] A& ol 4] ApoC-IIi= VLDL
9] apolipoprotein E (ApoE)E AT S ZH ApoEE <l
sk FEAE B3 o] AdeE o] AAE Wil
= A4S 3t AR ApoC-e] FHrpddS 23k
A3 w204 5 ApoC-lIl % S7H= triglyceride
(TG) &= W3t} Fd40 #A7} QAL (De Silva et al,
1994), 7$-2~ apoC-Il 27 AAR FAHAE v

0] A% FE g ohle 4F AF TG FEE
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(Jong et al., 2001). ApoC-IIl FZ =}
15 kb/] 712 ApoA-1¥} ApoA-IV

o
ol
=
X,
EN
_‘ﬁl
>.
= Jl

225} oa@ 101 on] o] 3719 FHA= DNA
49 A o sl TEE A, o)
e ARHoR TF fAAERY fEHon A5

Bl S

S FATATE b A o7 gt} (Karathanasis, 1995).

= e wpgko @ HANE Y ApoC-IIl
= Wi Weko 2 AALATE T3 ApoA-IVE 3709 exon
T} 2709 intronC. % A EE= WFH ApoA-IZF ApoC-IIT
= 4709 exono & A F T} (Hixsonetal., 1991).

ApoA FZARE Ulell= oF 2071 o] {3zt o
27t e Aoz E.T’_E].T’_ 91 o™ (Groenendijk et al.,
2001), ©] & ApoC-IIl
(3-UTR)oll YxI8k= Adtas Ssr 1 544 ohade el
(Paul-Hayase et al., 1992)3} 2821 (Dammerman et al.,
1993)°l4 dF TGS] s 7 @43 #dol U= A
o2 BIET} (Hong et al, 1997). ©] F+421] S I ¢}
e TFo wh g ApolE Holw 53] WlE}
H]EIRIE Zke] zpol 7} AA yEpdth S, tiHE Ao Rl
L= Welel A 012, dEQlelA 035, S91Fel 4] 031,
Falell A 0.29, T=}lell A 033%
2000). WA 5o Afte] gle =1l oS tito®
ApoC-TII F-7A2He] 3-UTR Ssr I 42 t&3} EF total
cholesterol (T-CHO), HDL, TG, fasting blood sugar (FBS),
hemoglobin Alc (HbAlc) &x=ote] AAAAE LolH L
2} gkt

-7 2}2]  3-untranslation region
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aL WA hatel] FEFS A=
oFE H8S oA B2 Fo= /\} ]Oiotq A 124
T AE 2 das 58S oA gsk=E skl
T}, National Cholesterol Education Program<] 2001L4 Adult
panel 11T (ATPINS] A 3ol w2}, TG7F 200 mg/dl ©]/3<]
92 1FAAAWEZ T-CHOO| 240 mg/dl ©]431 7%-
& 1Y ~HEEFOR 5o, Tdiersts|e v|E

o we} FBS 126 mg/dL ©]4HS Pz BH3kgic)

FE S (Ren et al.,
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ArAIE A AL - FAste] 142131 o] &
5 dEell A Adsto] Asteta HAME AAsHiTE A
24 (antecubital vein) > ZH-E 5 mle] FWES BD
(Becton Drive Franklin Lakes, NJ, USA) Vacutainer sst™ |
AAshel B3 aelel AsA AALE AQsilen, 3
ml®] W E-S BD Vacutainer K3EDTA 7.5%°) 2535l
DNA FZ % HbAlc Akl ol&sisivh. 94 A=
58 8% T-CHO, HDL, TG, FBST chemistry analyzer
AU400°.2 Z743}5131, HbAlce] 5= Intergra 400 (Roche,
olgsto] =453t

Baser, Swiss)=

apoC-Ill REXIe| CFHEM

DNA®] F&2 AHAS 4 300 pl=HE G-spin for
Blood kit (INtron, Daejeon, Korea)E ©]-8-3}o] &2|3}%Ith
%3 DNAE 1.5 ml FHo|| 5 w¥ 253l 2877
B0k 20T ByshAA AT gpoC-IT A2}
o3 #2412 polymerase chain reaction (PCR)S- ©]-8-3}
apoC-TII +71AF2] 3-UTR A|9& FE3) A Sse 1 A
AAE |83 restriction fragment length polymorphism
(RFLP)S #4138}tk apoC-III 3-UTRS] SZS )3t
forward primere 5'-CAT GGT TGC CTA CAG AGG AGT
TC-3', reverse primer= 5-TTT GAC CTT CCG CAC AAA
GCT GT-3& ©]-83}3lth PCR WH-& 942 premix (INtron,
Daejeon, Korea)oll Z+2+2] primerE 10 pmoles® 37}t
3 DNA (genomlc template) S 50 ugS ¥71sle] WESA|
73‘—4- PCR %712 predenaturationS 94CollA] 5%3F A|3Y
3} 4L, denaturation 94 Col|A] 1%, annealing 5579
Al 13 20%, extension> 72CellA] 5025 & F7]= 38
3] HhEsle] WA $ 72°Coll A 533 postextension

& AAsgn,

X5 ZE+= Windows8& SPSS Ver. 11.5 A= 13
|-&ste] Aelsllar, ALHa=2] HlulE ANOVA, ™
Hlal= FFo] A5 A% (Pearson's chi-square test)
o] g3ttt AT AT AF, AU ~HETF, G

s

o



75Tk
HEWHEE 7P (dummy variable)2 X 2] 3t 2E
SAAE Y] FoEE P<0.05 oA AABHAT

regression analysis)S S} WX}H] (odds ratio) S

2 1

apoC-lll Sstl SFX} CIH 2=

T tHAAF 2957 5 apoC-I Sst 1 Ao wh2
%z S:S,30] 135 (45.8%)H o2 M4 wekom, S s,
, $5,82 ZH7F 120 (40.6%), 40 (13.6%)= YEFL
(Table 1). S A= 390 (66%), S, A= 200 (34%)
o Bxe PAEAL S, FAAFANA 537 (£13.6A)
= 7P yol7) Bsken, §,8,8, 8,8, FAE A=
V7Y 527 (£14.2), 50.4 (£12.5)41 2 ZAFE AT} (Table 2).

it X|EL} apoC-IIl Sstl KM} CHd 23

Azl W& TG 57219 B2 S8, SiSy, $:Ss

Table 1. The frequencies of Sst I RFLP in apoC-111

apoC-1II Sst 1 RFLP No %
SiS: 135 458
SiS, 120 40.6
S:S, 40 136
Total 295 100.0

FAAE A ZH2E 130.8+80.1, 130.5£82.0, 126.6+68.22]
s UEhion S,S, gl 7S WA AR
o} BAISHY Aol gIATE T-CHOL S;S;, SiS,, S8,
AR A ZH2E 203.0147.6, 200.7142.8, 209.61+49.59]
o S4ENeH 88, FHAFAA 7 =4 e
wou BASH Atol= §IIth HDLOF FBSE SS,, SiS,,
S,S, AR AA AT Zbol= U TE HbAlee
SiSi, SiS,, S,S, AN A TollA] B HS=5H Al YEl
YT} (Table 2).

CHAIESZ 21} gpoC-IIl Sst| SEX} CHY BEx

S;S; Aol AT A EE Tl 175%= tHE o
of wsh = L}E}m»}, FASA Aol AT 2
ZY~HEISE S,8,FNA 27.5%, G S,8,FNA
wn A% S destert, 2% FAL Aol
21T} (Table 2).

AISEE e

g WX

g% T-CHO®| ¥&+% a7} 1.026 (95% A1
T 1.011~1.040) 0.2 a5 AA Y Fo] 27 Frlshar
HDL| thall A= au]7F 0915 (95% A& 7-7F 0.879~
0.952)% FtAdhs ZoR YEpgton, 5 FATA o
2§98t} apoC-IT Sst 1 FAxF tholl thajA =
S;Sioll HlEl S804 arFAA - F0] 145580 (95% 4l

]

Table 2. Characteristics of study population by apoC-I1I Sst I polymorphism

S;S; (n=135) S1S, (n=120) S,S, (n=40) P

Age (year) 53.7£13.6 527142 50.4%12.5 0.399
Triglyceride (mg/dI) 130.8+80.1 130.5+82.0 126.6+68.2 0.956
Total cholesterol (mg/dl) 203.0+47.6 200.7142.8 209.6149.5 0.567
High density lipoprotein (mg/dl) 52.6%15.0 51.2%12.5 54.6+14.8 0.403
Fasting blood sugar (mg/dl) 118.5£51.8 122.0+51.4 119.1£59.0 0.865
Hemoglobin Alc (%) 5.7%1.2 5.7%1.1 5.7%1.1 0.892
Hypertriglyceridemia 0.547

Yes 17 (12.6) 21(17.5) 6 (15.0)

No 118 (87.4) 99 (82.5) 35(85.0)
Hypercholesterolemia 0.113

Yes 26(19.3) 16 (13.3) 11(27.5)

No 109 (80.7) 104 (86.7) 30(73.2)
Diabetes mellitus 0.488

Yes 40 (29.6) 33(27.5) 9(20.0)

No 95 (70.4) 87(72.5) 32 (78.0)

Values are mean * standard deviation (SD)
Number in parentheses is percentage.
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Table 3. Odds ratio of hypertriglycedemia by multiplelogistic
regression analysis

Table 5. Odds ratio of diabetes mellitus by multiple logistic
regression analysis

codfhciont o 9%4C codthciont _ maiio 9% Cl

Total choelesterol” 0.025 1.026  1.011~1.040 Triglyceride 0.002 1.002  0.996~1.009
Fasting blood sugar 0.006 1.006  0.996~1.016 Total cholesterol -0.007 0.993  0.982~1.004
High-density lipoprotein” -0.089 0915 0.879~0.952 High-density lipoprotein 0.011 1.011  0.986~1.037
Hemoglobin Alc -0.014 0986 0.676~1.437 Hemoglobin Alc 0.913 2491  1.790~3.466
Hypercholesterolemia Hypertriglyceridemia

No 1 No 1

Yes -1.104 0901 0.256~3.164 Yes -0.580 0.560  0.149~2.100
Diabetes mellitus Hypercholesterolemia

No 1 No 1

Yes -0.546 0.579 0.177~1.897 Yes 0.225 1252 0.403~3.893
apoC-111 Sst 1 apoC-111 Sst 1

SiS, 1 SiS; 1

SiS; 0.375 1.455 0.680~3.113 SiS; -0.011 0.989  0.530~1.845

S:S, -0.091 0913  0.280~2.985 S8, -0.556 0.573  0.214~1.533

*P<0.05, multiple logistic regression analysis.
C.I: standard deviation

Table 4. Odds ratio of hypercholesterolemia by multiplelogistic
regression analysis

Regression  Odds

coefficient  ratio 9% Cl

Triglyceride” 0.005 1.005  0.999~1.012
High-density lipoprotein” 0.049 1.050 1.025-~1.076
Fasting blood sugar 0.001 1.001  0.991~1.010
Hemoglobin Alc 0.255 1.290 0.943~1.767
Hypertriglyceridemia

No 1

Yes 0.670 1.955 0.485~7.871
Diabetes mellitus

No 1

Yes -0.435 0.647 0.222~1.884
apoC-I11 Sst 1

SiS; 1

SiS; -0.379 0.685 0.322~1.457

S,S, 0.631 1.879  0.748~4.723

*P<0.05, multiple logistic regression analysis.
C.I: standard deviation

FT7F 0.680~3.113) S7Fsks Aoz AAEaL S S 0l
H3l S804 A7) 0913 (95% A E7E 0.280~
2.985)Z AFPAGEZo] AashE FoE Yelgon,
ole] tigk FATHY Fode KT STt (Table 3).

C.I: standard deviation

HDL®] =S5 W7} 1.050 (95% A% 3+ 1.025~
1.076) 2.2 nFH=EHEITo] oRF SVl Ao®
el BAISH o2 {2l3k3T) apoC-NT Sst T -7 AF T}
ol daiME= SS9 Hl8] §;S0lH T~ EES
W] 0.685 (95% A1Z|F3E 0.322~1457)2 7HA43)
Ao vEhton, 5,80 M]3 SS0ll 4= ulxpu] 7}
1.879 (95% AVF| 77t 0.748~4.723) % | 2 H =Y 50
7kl AR vERg o old gk SAIEHA o]
Ao B QT (Table 4). HbAlc?} HS4% G

249141 (95% A ZF7F 1.790~3.466) 57Feh= Aoz U
e SAEA o2 {8kt apoC-I Sst 1 #AAF t
ol isiA = SS9 vlsl, S804 AFH] 0.989 (95%
AZ]7E 0.530~1.845), S,S014+ 0.573 (95% AlF -3k
0214~1.533)0.2 G} 74dhs ZAos Ao,
SiSiellA Fxrt 7P A vEb o, ol tigh FA
st FolAde 5 QIATH (Table 5). LFAAAESLE
SS9, AFU=HEDFTE S,8,004, B SiS,0A
71 A dEbst oy, B BAA Aol gl

(Fig. 1).

fr rle

i
-

i

l

apoC-IIIi= {rell A = $H/d =31 VLDL¥ HDL®| -
A4 F-o]™, VLDL, chylomicron, TGE FH3HA A
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Fig. 1. Odds ratio of hypertriglyceridemia, hypercholesterolemia
and diabetes mellitus.

TRLS] F274 S4o|th 754 SN apoC-II
= LPLe| 243HE A=A TG el & A
A 8% TG vEe S8 FEshs Ao <A

ST} (Mahley et al., 1983). =3t gpoC-IlI= CHOS| %3}
thabel] Hofatmz I o] A d B A ddE o] ¢
I oA HEFTY] FH% AWdES Ak T8 &
A A= 424 T} (Talmun and Humphries, 1997). t}
&3t FFEATF (Peacock et al,, 1997), A7+ (Hegele
et al., 1997), 7} A5 (Dallinga-Thie et al., 1996)=25-E
apoC-II F7ke] vFed 2 mlgd A9l A1) A1 el
o] s vk, A HHdske] 9= Wy
Aol Qa5 AARSRAL Stk et o] g A=
gk Aeat Ao Zpo] e EFE
Agte] deat e A Ee] ved Aol wiE
T g2 A-d e} dA|3HA] =T} (Dallongeville et al.,
2000).
2 AFlA apoC-I Sst 1 FFEAAAE HHA TGE]
ﬁﬂﬁ_g_ E-sﬂ x%z‘sl—jﬂo] SiS1, 1Sy, S5S, Fo=z A 2 A L]-E}
kot SASHA Aol f11aL, FBS SiSellA 7HE 5=
A debsk o FASHA Akel= fIIth HbAlee Al
oA T B]S=EA et TTCHOSF HDLS S.S, -
Aol A 71 s=A) YERs oW, apoC-IIT Sst 1 RELP<}
AL A= AAFRTE e, ol dh ddkdel e
B3} apoC-II Sst 1 RELPE= 3hro] Ao A o)A
o] #AHdS FofT ek FASH fFode 3’4%
=2 etk

Dallongeville 5 (2000)2] &1-oll A=

O

2, o Jm oo

apoC-IIT 72 =}

©] Sst 1 RELP (482 bp, 455 bp)2] 44 t}A-S o
A AT /ARESTY T =2 AL o
U, o] Hush= Ao ol ttow 3 B
ATl = S8, SFEAFY FHdA ol & T-CHO#
HDL®| & YUeEplIth Bt o Zgset A3E 47] 9]
M= Al Aes Alglstar et
TE S7/M7IAL XAl B
CII-AIV®] RFLP 3 97 f A4, A ddmde] oFs
SAste] FAA FoldS HAgslor & Aol (Wijsman
etal., 1998).

apoC-II 74 2ke] RFLP9} A1 B A1 e o] Fie
© ool = AkelE vt FAodA = #oE
o]7} ERIE]R| 2=t} (Peacock et al., 1997; Marcoux et al.,
2001). Kessling ‘s (1992)° ¢J&l 3% apoAl-CII-AIV
o] T ATl Ao A HT of ol A
DPHW/] lEtf)ﬂ F AoR Hiuwh A
A= olA 7] WEsHAl WA A
o diakel weEo] =
apoC-111¢} X]é o] At Faf Aol wofsk=
Ao FHalaL 9t} Egk WA o e 7F 53¢
9 *E—"%‘*HJA‘, ARG 5] apoC- A7) E‘rb‘ﬂh
Ak o] ol S = Ao FgskaL Q)
t} (Smith et al., 1992).

W AT AAYE ST alAH| =
FE AW 7F 102602 3% S1x4,
3lal, HDLO disllAs x| 7F 09152 748k
o2 yeht FATA R Fosigith 9% TG &
apoC-IL Sst 1 137k thdate] weddol] theh o] 24
TAE v o] AWE 5 Ak AA, Sse 1 H
t& o] 1A7F apoC-II 131 A4] 3-UTRO|2h= Aol
AN =, apoC-1l A2 A TG kol ek
W= vE Fazkeke] AadaAzE g7 UHEO] Ao
A}, S, apoC-IIT Sst I TF8-2> mRNA QFdAdol 4
A= Aew Halxal gtk wEbA S,S, 53

¥
O
=

eSS, B8 S8, ol gl Hls AE o
= ol
=

£
")
ﬁ‘ =
o
i
S
S
=

]_
A3 L A4

K
?_
o] Al
H

O

T-CHO®|] o}
)

]_
AL EZ0l <7

j
O

Ojgx\ifruﬂ

R

.
874

O 8 dF gpoC-lll B2 7HA 5= Qlvk AlA,
= S alleled] HEES A= Ao= OLE%ﬁ
T} (Zeng et al, 1995). & AT = F A& 5%
Sst 1 72 thadzke] SAA fode %i% Ao = 1}
EFst
Marcoux 5 (2001)2 LFA A& 53R }ol A ApoC 111
o] &o] F7}shH d% VLDL, TRL, A At 9] 5

)

A=}
=
A~
=
o)
A
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o} A AV Adrkal ®Barslglon gyde] CHO
o] ° 1 3FAT) apoC-M19] oFe
< ApoC-lI¢] &S F7HA17]1aL T-CHO®l 4= F7HA7]
= = S 7RI =
| Edo] A SAER
2 IR AR suAste] 7hsAdel Srtel
H S8, FAAES SS,, S8, FHAAFET apoC-1L,
T-CHO ¥ IMT7} B5F A #Z= A0t (Chen et al,
2004).
2 AFeA= S, FelA AT gAE Tl thE

FUAHEESTLE S,S, FollA A4 vEhwer dne
SIS FelA FA HEE ] T4 A7t A5-S &9
SFATE apoC-II 3 2ke] Ssr 1 TH2 5ol whe} b
gk zfolE Holw 53] wWelEd} thE QIF 1] Apol7f
A vepdtl S, tiEE ] vl wicleA 012, =
ololl 4] 0.31, FH=relell 4] 0.29, Freloll 4] 03307 B3
S} (Choi et al., 2000). & AToAE 0342 SAHES L
], A3 AAz} 1ok 001 A4 YeRgh B Aol
A AAEHABe] TR AR gpoC-ITS] Ssr 1 THE-2
AABte] FARE AT AAEe] EUAR Yt

A= AL o]y Aotk Lorenzo 5 (1993)2

Z 5 WA S}l A echoDoppler 4]

ogh vt ve] HlWE F3l apoC-l S, HHFH ]
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