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Abstract

Background and Objectives: Several lifestyle habits may predispose to the metabolic syndrome. Among them there 1s
evidence that quality and quantity of fatty acids could play a key role in the development of metabolic syndrome. There
1s also evidence for the involvement of genetic factors in the etiology of this condition. The association between
polymorphism in the scavenger receptor class B type I (SR-BI) gene and variations in basal plasma concentrations of
cholesterol in humans recently has been described. The objective of this study was to determine whether the exon 1
variant (G—A) at the locus of SR-BI gene is associated with metabolic syndrome. Methods: A total of 364 health screen
examinees were enrolled in this study who were examined in Kosin University Gospel Hospital from December 2004
to July 2005. The height, weight, waist circumference, and systolic and diastolic blood pressure of the subjects were
examined and fasting blood glucose, total cholesterol, HDL cholesterol, LDL cholesterol, and triglyceride were measured
by sampling in venous blood. The metabolic syndrome was defined as the presence of three or more of the following:
waist circumference in men =90 cm, in women =80 cm, blood pressure =130/85 mmHg, fasting glucose =110
mg/dL, HDL cholesterol in men <40 mg/dL., in women <30 mg/dL, and triglyceride =150 mg/dL. The blood pressure,
fasting glucose, HDL cholesterol, triglyceride were evaluated by using the criteria of NECP ATP Il and waist
circumference was assessed by using the criteria of WHO Asia-Western Pacific. Allelic discrimination of the SR-BI exon
1 was performed by PCR-RFLP method. Results: The frequences of AG of the SR-BI exon 1 polymorphism were 29.0%
for the metabolic syndrome, 16.7% for the control, and 25% in total subjects. There were no significant differences
in the comparisons of components of metabolic syndrome according to polymorphism at the SR-BI exon 1 locus.
Conclusion: It is necessary to study about the relationship between polymorphism exon 1 variant at the locus of SR-BI
gene and metabolic syndrome.
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Scavenger receptor class B type [ (SR-Bl)& 7} 4,
A FA SoA BAHE 509719) ofm|xato 2 A
¥ oF 82 kDao] @e¥ldole} SR-Bl §A4x+= HDL &
A2A], AEERE ZYHEL EFFske ujr) o
&2 311 % non-HDLY th&t FE8A2ME &L 3
t}. SR-Bl& HDL¥ ofF Z Ajtsi=d, AFHANA =
HDL At F23% 98-8 3= Aoz dyA Ut
& HDL2] 8 +A AE<l apoAle| 3z =™ A FH <
RAO)A SR-Ble] W&o] Z7tdctY R =8
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dexamethasone©] &7}shH 7r48)A @C}.”) ZlolAM 31
FTEZ AEERANE Fo43H Zhl|A = SR-Bl 2d o]
A FAasie Wi BRAIF dA2) corpus luteal cellof| A
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1. Q1-CHAS
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129 oA 20053 79 Atolol] AZFRTHE YA FR A}
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|2t 5712} oj] LS FH AT 7), AF
AAEEA7)E o83t E5-gde A PAAAA Al
THAHE SASUT eYEFH F WY S Ao F
B 3o 2329 AHE HDL 9 24HE, LDL S|4
3 FAAE FAE SHUGY FH Y, TEHU L
g, HDOL Z3|2H &, LDL S 2HE, S 3
Al 2HE ¥4 7)(Olympus 5223, Tokyo, Japan)® &3
8lR T I8 T2 YTlopf|RPor HA AL,
FEFY L EF FAALS A4 Yoz A3
o, HDL &3 AH &2 selective inhibition ¥H o2
A8t 3, LDL F &H &2 Friedwald F4]S o] &3}
o AHESHH T

2) AR o] Ao

8¢t T8 ¥, HDL E#20&, $4A8-2 NCEP
ATP 119} 71278 232)7 8a)Sde WHO oA ok-A
By 7120 e Hgst, o) 7R BE, & 3§
S48 A 290 cm, 92 =80 cm, Y > 130/85 mmHg,
FE 89 >110 mgdl, HDL Y 2HE 92} <40
mg/dL, A} <50 mg/dL, =AW =150 mg/dL 7}-&4
37kA] oS 7HI A & W E A FT LR 28}
Rt
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3) DNA &
goll 0 2 HE] DNAE F23}7] $3 Wizard Genomic
DNA Purification Kit (Promega Co, USA)E AFE-3}R T
ol 300 LS 1.5 ml tubedl] 73 & A 3E &3 900
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glte] A5HL AAT & DNA JAZ
3ttt 70% olelE 900 hE F7Hsld DNAE Al
7+ A4 EEEk] e
AZAIFHTE DNA rehydration
solution- 100 1 A 7Vdked 65 Col A 1A ZF vWhA]8H T
2 F 4Co A 24417 9HA$E 3 20 CollA] DNASE H3

4) =3+ F A~ AvkS- (Polymerase chain reaction, PCR)
o) 2%k SR-BIY] FE

SR-BIS} exon 1 5% U} 405 318 G—A =AW o)
22 goldlr] gk 23 2 FERE At
o
=3
z

2.2 B3l DNA fragmentS SE31i T PCR ¥E8-2
dA 23 20 ploll AccuPower PCR PreMix (Bioneer,
KORFEA) (1U Tag DNA polymerase, 250 mM dNTPs, 10
mM Tris-HCl (pH 9.0), 40 mM KCl, 1.5 mM MegChL)=
o] g3t AAEHRE 10 pmole forward primer
(5'-GTCCCCGTCTCCTGCCA-3") 2 4, 10 pmole reverse
primer (5'-COCAGCACAGCGCACAGTA-3") 2 (4, 5%
DNA 2 E 93 g2 A 73 20dE 253Uk
PCR Wk AL 94TCAA 587 271WHA 1 cycle, 9
4CAA 187 WA 63TCollA 187 A3, 72CoAA 1
B A= cycleg 40 cycle, 72 CAlA 1087F F7}
A7} 1 cycdes WHAIAY. $FE PCR &9 5 e
2.0% agarose gelol] A7) FF3stq skt

5) PCR AAE9] A 2 A|gtasol o A

A71GEL £33 PCR 4HE9] ¢ & &2 15 h&
AccuPrep PCR Purification Kit (Bioneer, KOREA)$] 4
o) wg AT AAE PCR AH=g tHA
2.0% agarose gelol] A 7] 9G53t AU TE AlFFaa
o 2]3F PCR AHE¢] Atol= A/l (DCC-BIONET Co,
KOREA)E o835t} AAE PCR AHE 10 (L& 1U9)
Alule} 88t 3 37 ColA 3A17F A 2] gk H A gha 4ol
9)§ PCR 4HE9] AR gRlS Atk 4.0% agarose
celol] A71FE3st ATk

6) A= T4
ZZ2E 28 SPSS 12.0 (SPSS Inc., USA) BAIZ=1
WS ALESt] AR B0 wel A2)siiTh

2 #

1. SR-BI9 EHdol
g o ZHE DNAS F23 F, SRBI 9 G—A
Awlo] $7E BB A FFAANLS B
DNA fragmentES SZAIZ] H %
A3 JAS-FEH A dE
DNA bandZ o135}tk E3H 136 bpe] DNA fragment
2 Alul At AR A2lst A3 digested DNA fragment
7} 67 bpollA Yehe A& Edski(Fe. 1.

2. QFERS] LRby FA

AT S E& 839, A 179 82 A 2627
olrom AA TS YA 339, ok 69, HA
102 0] tHTable 1). HJASF2] B AF LS 55.1
ARoem Hde 36-744) o9y, AN dE2LS B
51.3AM0132 B9 34-684] olth. tirAlESEe B
el Sy = 973 cm, AR AFE 252 kg/m” oY,
Ay thz2e zFzF 95.4 cm, 25.0 kg/m” ©]Slth £57]
et olgr] YL AR E A7 1398
mmHg, 84.6 mmHg o]oH, AA; 2+ Z+2F 131.9
mmHg, 78.8 mmHgEA] A3l 25 s
=t p=0.000). HALSF+9] ST LHEX| = 1933
me/dL, LDL ¥ 28| E X+ 113.5 mg/dLEA] A=
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9] =g 2~HE% 189.1 mg/dL, LDL & 2H& %
111.6 mg/dL3} 2] 3k =z}o]7} f1dch HDL =8| 2-H| &
A= HARESI-Fo] 460 mg/dL, AA)FEEe] 550
mg/dLZ2A ARSIl A el shA] R UATH p=0.000).
Z AL A S0 172.4 me/dL, A4 o 9]
112.8 mg/dL °|R13l, &8 TS thAEFto] 113.3
mg/dL, A4 thEo] 894 mg/dLEA AL g0l A]
T2 8HAl 3% THp=0.000).

A Exon | of SR-BI

2lecs golel colEE CARSL BOERA 6661 ZGRAR CHEGE SLIER LCGG6
torward primer

JELLE LA A4 GLEGE CRAAd KARSE CLERE CLREGE EEKRE

reverse primer

| 36bp
Grcece.. . ——AsCcY 0 OGCTGGG]
i

et 6CT66G |

& /bp

e — 75

B.
M 1 2 g

<« 136 bp
- 07 Dbp

Fig. 1. Digestion of SR-Bl exon 1 DNA by Alul restriction enzyme.
M : molecular weight marker (25/100bp ladder)

1:136bp homozygote

2 . 136bp/mutation heterozygote

3 . 136bp/mutation heterozygote

3. dAREFE A4 g
e )l e

Aol A SR-BI 41 A} b8 A] & W= 76
H(20%)0]1 3. AA &A= 17H(16.7%) 0.2 A

AR S 2o A §-2]&)A] W& vl 7} =9cHp=0.016,

oA SR-BI 4 2} ¢} & A]

Table 2). AA| A2} 3649 7F-HlA = 25%00 ©o|E+
03 o] EHHo|E YERH RO, o] o|FH-HT =
oA o|(AG) A T}

Table 1. Characteristics of study subjects

Nletabolic

syndrome Loniro P
(n=262) n=102)
Age (vears) 55,148, 1 51.346.3  0.000
Sex (male/female) 33/179 33/69 0.901

05.4x5.6  0.009
25.0x7.9 0775
131.9x16.9 0.000
73.8£10.8  0.000
1839.1£36.2 0.301
00.019.6  0.000
111.6x£32.7 0.607
112.8178.3 0.000
39.4x13.9 0.000

Waist circumference (cm) 97.3£6.3
Body mass index (kg/m?) 20.212.9
139.8+17.2
834.0x12.8
193.31t34.5
16.0x9.7
113.5+32.2
|72.4£99.8
113,905

Systohic blood pressure (mmi 1g)
Diastolic blood pressure (mml 1g)
Total cholesterol (mg/dL)

HDL. cholesterol (mg/dL)

[.DL. cholesterol (ma/dL)
Trnglycende (mg/dL)

Fasting glucose (mg/dL)

Table 2. Allele frequences ol SKR-Bl exon 1 polymorphism In the
study subjecls

Metabolic svndrome (%) Control (%) o
G(J_ | 186 (71.0) HIJ- (Fifiij} 0.016
AG 76 (29 0) 17 (16.7)
Total 262 (100.0) 102 (100.0)

4. ZAA g2 A SR-BI -

AVt -

A7) tha A fRel e o

L):! QA0 H] .

AA )2} 7he-dl SR-Bl exon 12 G—A EHo| 7}
doiuk Abghat dojuba] e AlgolA tAEFE F
‘g2zt o7t l=Al S Bl al s tH(Table 3).

Tade 3. Cormparisors of conmponents of metabdic syndrome accordng
to paymorphism at the SH-H exon 1 locus In total subects

(G (27 ]) AL (n=903) P
96.616.4 971452 0585
Body mass index (kg/nv) 25.245.3 249428 (0512
137.8+18.0 137.2+160 0.789
Dastolic blood pressue (mmie) 8344129 81.7+11.4 (0.262
Total cholesterol (mg/dL) 192. 71359 190.1£34 0616
HDX. cholesterol (mg/dL) 18.8+10.8 477495 0379
[ DL cholesterol (mg/dL) 113.3+31.0 1120345 0.736
Thglveende (mg/dl) 153.6487.3 161.8+1241 (0488
Fasting glucose (mg/dL) 107.0464.4 1065327 0.833

Waist circunference (cm)

Systolic blood pressure ()
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AR A 3647 7hew] B0l dojd A
937 0| A5L, dojubA] &2 A2 2719 oItk tiALS:

T2 FARE 245 BT Badolr} Y 7

Table 4. Comparisons of components of metabolic syndrome according
to polymorphism at the SB-Bl exon 1 locus in male subjects

GG (n=85) AG (n=31) P

Waist circumference (cm) 97.715.5 098.8+3.8 0.236
Body mass index (kg/n¥) 24,5325 251322 0.294
Systolic blood pressure (mmHg)  138.8%14.8 136.4+16.1  0.461

Diastolic blood pressure (mmHg) 34.1£13.6 84.2+12.7 0.956
Total cholesterol (mg/dL) 185.5437.3 184.4+348 (.887
HDL cholesterol (mg/dL) 15.9410.3 46.0+10.0  0.943
I DL cholesterol (mg/dL) 104.24+30.0 09.5+35.6 (0.479
Triglyceride {mg/dL) 177.1£103.0 194.2+132.4 0.480
122.3+107.6  108.44305  0.482

Fasting glucose (ma/dL)

5. 92 gzl SR-BL #3112 A 5o whE
AR+ 78848 Hl

A 32 7hedl g7 116788 g2 SR-BI
Az A G wel AEFE FA e 9ol
A ZR17E AEAE R 4olM Hlzeich @4 1167
7hed Sl E vERd AFEe 317 olglaen, B4
Hol7h §le A 85 oItk Ao} Sle 2=
R 2 BRE dASEE A2 oA §9

gk ZpolE AY + il

6. AR} thAdA oA SR-Bl #2AF tFE /5 w&
AR AL 49] vl

AA A2 7Hedl A= 248WelRlom, o|F
SR-Bl #3%} thdA e AME 29, Sle AFES
186% | A tH(Table 5).

Table 5. Comparisons of components of metabolic syndrome according

to polymorphism at the SR-BI exon 1 locus in female subjects

GG (n=186) AG (n=62) P
Waist circumference {cm) 096.2+6.3 06.2+5.6 0.236
Body mass index (kg/me) 25.646.2 24.81+3.1 (0.294

Systolic blood pressure (mmHg)  137.3%£19.3
Diastolic blood pressure (mmHg) 83.1+12.6
Total cholesterol (mg/dL) 196.0+34.9 193.7+30.9  (.887
HDL cholesterol (mg/dL) 50.2+10.8 48.619.7 0.943

[.DL cholesterol (mg/dL) 117.5+31.4 118.2+32.5  0.479
Triglyceride (mg/dL) 142.9+73.8 145.6+117.5 0.480
1000250 104.1+338 0482

137.6x16.1  (.461
80.5+10.5 0.956

Fasting glucose {mg/dL)
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Ao+ SR-BI-& HDL 2] thAlol] 23 Q82 3=
Aoz A AL zbel thsiAE Acton S
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SR-BI9} #2173 wole} tjalEFz7ke) #HAL g9
& FAO -2t Abl A SR-Ble] RF g
W N E gobsta At s
2 R11E iAo R g A= SR-BI exon 19
AR A Ed W=7 AR 429% 7HeE 22.8%
¢l 98 ojglen, o] & Y= 1819 7Hed 17.1%9
319 o] EAHOIE 7HAAL U3, A= 248 724
67991 27.0%2] S E Rty Ruskgc® Az 2
22 7 =) 13798t R FF AFoAE
SR-Bl exon 18] EAHO|E 7HR At §F B W g)
A E3Aoky Byslgom ) 9] AH Qo] mZyA
HEE5S 71 7798 S tide s 3 G-dM = 19%L
EdAo] v MEE B 73AcY McCarthy 90
Hets, 299, 222 Foiel 59 TS 7 AR
5 ° 2
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SR-BI exon [9A FARF YL YeERloH,
AEZE GRboA 1169 7F-ed 319H(26.7%), o &b

= 2489 7+ed 628 (25.0%)0) EXHolE YeRS
th & d3 A7t 98 AR A3tel vad o
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Aol W g-o] H|WEF =2 H|&Z Ueld olf+
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?_]_
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A

o2 ¢ A7 A3l xlojrl Y olfe, Yo
0 B AHES LR A4& 3 ot HAA R 4
7 A FAE S Aoz AzEY

AF A= HDLe] T8 &8 Xeho| A gk Abghojx
= LDL3} Very low density lipoprotein (VLDL)®}} 2]3}
+Hto] o] o] FojX B2 SR-BIe| FHX} thEA
3 HDL3 LDL2] #d Aol dist A7) o) dFR}ol]
o5 A& o] gke} Acton V& SR-Bl 442 b A
I FA ) R A7) A o] A Eo]H(sex-specific) O
23l oW, FANA exon 19 {FAA oA 3
HDL3 LDL Sd|&H & 73l #7238 AdaAdo] AL
L} AloM = #EAFS AT & v B3
ot 22U McCarthy $72 aH S 713 Al o
o7 3 AFA Yol o2} BEoA HDL 3 AH)
E ]9} SR-Bl exon | Az} t}EAdzbel] £2]t HAE
LA £ Ik Rk AnQle] AFYAHEH
T2 7H AMEE gl e®E 3 AFolA e SR-BI exon
19} A2} gpE o] A AlgolA FAA Y] 523}
Al 8 =%eH, |, |zkel zlole @A F QUYL
Rtk # Aol Me HDL# LDL SY2HEX 9}
AR S50l A SR-Bl exon 12] EG%H] FF-
E Zpol& LA™ 4 glith A Abuie} o|F A A o)
A zol 7t Y olfre AL tIRLE 2] QIF 7] Ao,
A Je] zlo] ze]il 1o & AL Zx|e] B
7t & H T 719 Aoz AzbEr

F 2 SR-Bl9] #4 @&o] FE oA HDL L
E2] YAFE WA Wy 7oA e s
< HDL Z¥|2HE9 ZXE A7), SdLH
9 Fx9 G BH|E F7M o) we) o] &
ADH AN HDL SH2HEX7} 27182 9E 3
R0 FY2HE Tt Fa ™ 2oy 2o
A T8 B¥3 A7kge & #oA = HDLO]
9 o Aol gt QI 7k = VLDL LDL)
83 Ao g g s ok TR FlA
£ SR-Bl 4271 @4 LDL FHLHEY AAE &
Xgo 2 M A st a3E 712 Aol Aersly
. o] & FE2E e A, F | FHA
e FUEE 7 4o]E SR-BL AL AlALD A
HAA HHAZ o FAR 235 51A] & AFHRY F

B
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WS FAEo] A wltte FEAFZ AN SHIU
o} THA S} G Eo] HA | e o)f= LDL ZF &
HE 27t 248 Az #¥o] YA wjpax
£ o]&3% SR-Ble] 7]Fd gk AFolA+= SR-BIo]
DL VLDL3} 7+-& At o} A% 2}8-3fe] LDL &
2HE9) Meld F5o) positie AL gy
o] A& SR-BI°] apo BE X &3l Ak e] thalo) =
gthe AL G v)E AntdAE HEgs]) W
A FUAT Acton 'L Q17+ A] SR-BI &A=}
AT AE T BHEA disiA JF3ch

SR-Bl mRNAY A MM X9} 2|ubz2]of|A] & g,
A ERE AE F5sted oigdEs shA =k
B Al A SR-BI9] 3L glucocorticoid TS 3] &
g2 ES Fodted F33% 988 3= Zog A
zhem ' B2 gt glucocorticoid 2] AJARS TREU Q1A
Z A4 At a8y MAH ey FIHE 2T
F AT AW A pete) BALL A7) Aol
78 A3 o)< SR-Bl A2} L2 o3 2
7] HEFY 72 ok AAR EEZANL F7 FH
Al 7FA 2] SR-Bl §-312F 288 #2844 ZHaA7) 3,
RAoA FAE] 71 F Aok AEZEZ S v
o FY2HE 5, 28, 899 53 FHo) e
Lol B2 SR-Bl FAz ch@ Ao Aol oisie
gelgtiizt sloy B dydaes £ f5
S ZolE WAY £ Tk ole FF YRy
T& 53] FAT Bart AL Aow AZHE

’d*H0o] SR-Bl A thEA 3 A& thARFS] #EA]
o 4aFe v 4= vk Ru7) AYCE® o)= SR-BI
o] FAEI} AHZER Y3t H7] oEy
McCarthy 578 BASAAIAES o2 g A
ANA 0)& B 5Y T Osgood SV 2R g Fo)
G2t A= HDL S8 28| Eo) it X3 a37) AL
U gzl e gllen), LDL 9 2H 9 tisir e
AZIAAM e g 37}F ARy HAIM = SIS B
AT B dATolNE gARSe] dFo) 40t) o
Folr, hF-F HA7] Holoerz I §H4E A
8] AT 7 iUt ol & #2lsl] A= AR
of A7l /Y AR A7 Y

ZAR GRS A X ojA] G L) u)Fo]




SR-BlS| 4 o

Lolomz Auiziol zlo)|E 3o1sl7] ofja - Aol Q)
om, QARES AF o] 40t o]FE HFH] U
7, A iz sged, AlZZEA T, HDL S8&H
g 59 AR A E2FHE 27 AAIRE A
AHog o)A Wl Sojzto 2 Qlsked SR-BI exon |
EQWo] {7 mE AEFEH AN dE2Ee
2}01 s sotslr] AT A b 28
HE A X8 A Fo] B 7Y AFFoE 47
= 3T o]lE H US|t SR-Ble exon 1 ¥ oz}
exon 8, intron 59 A} A AREE o] #
Ao T A7t Bed Aos wwdr
FeuEtol M= oF2 A7 vl SR-Bl exon 1 41
Az A4S A FEe #EEE 8998 54
OZ AAE B d4 A SR-Bl exon 1 FZ2} 4843
RIE7} 25% ollew, w}_sf_;aw- Az ThEA
B go] Ay 2z 25 o BRES & &
Atk Y FA dEA {7l e AL
-
__ir_

k

AL Aol dEire A4S Bl
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