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Abstract

AIM: To investigate the relationship between
the C/G genotypes of resistin single nucleotide
polymorphism (SNP) at -420 and the development
and progression of non-alcoholic steatohepatitis
(NASH) in the Kochi area of Japan.

METHODS: Polymerase chain reaction (PCR)
and restriction fragment length polymorphism
(RFLP) were used to determine a common poly-
morphism of the human resistin gene, -420C >
G, in 107 controls and 77 patients with NASH.
In patients with NASH, 12-hour fasting serum
resistin level was determined by enzyme linked
immunosorbent assay (ELISA). CT was used to
assess liver visceral fat infiltration.

RESULTS: Homozygotes for -420G of the resis-

tin gene were more frequent in NASH patients
than in controls (0.552 vs 0.407, P < 0.01). Resistin
level was significantly higher in NASH patients
homozygous for -420G of the resistin gene than
in those with other genotypes (27.1 + 4.7 ug/L
vs 16.4 + 6.2 pg/L, P < 0.001). NASH patients
homozygous for -420G of the resistin gene were
sensitive to the progression not only of impaired
glucose tolerance (OR = 3.80; 95% CI, 1.14-12.67;
P < 0.05), but also of liver fibrosis (2.25 + 0.68 vs
1.61 +£0.65, P < 0.02).

CONCLUSION: The G homozygote of the resis-
tin gene SNP at -420 is associated with NASH in
the Kochi area of Japan.

Key Words: Resistin; Single nucleotide polymorphism;
Insulin resistance; Nonalcoholic steatohepatitis;
Polymerase chain reaction-restriction fragment
length polymorphism
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AR TS 7 98 (NASH) A& — B AR 2550 0E,
WAAIEWEPEACRE . AR EEL . sl s, B
VAT SR R 2 BB PR 45 2 oo AR 3L A
NASHI) & REHERE D, JHE & AR B T 41 i
JIE 107 7% T A K S N A S HJE Bk 1) 5 22 52 Wi [A]
Y OAUEE BoR, KT (resistin), BHFRAE
ADSF(adipocyte secreted factor)8{FIZZ3(found in
inflammatory zone 3), FJ G /il ik F& T+ 0 4
) 55 R 15 2% 155 3 1) R e S A R AR 5 R MR
5y 2 AU R v A A A (0BT, A R RE
T U IR A S T T S B 2R AR — b R
TN IR T, R, resistinfEA QTG 1)
HOIE R H ane A e, st BT,
i1 #iresistindk P55 31~ 55 -420C/ G547 i X A%
TR 2 A1 SNASHEZ A SV ER DR

1 #RIR0755A

1.1 TEMUICSEZ C A M H AR S A X 3184
N, HA & AT S AR SENASH B 417761,
3849, L3941; FFik44 165, BMI: 28.9+4.9, i
TR AL1076, 5301, 54, FEE42+17,
BMI: 22.94+3.3. NASHEH 4 N =50 KR
B BE i Ak W RH 112 K AR Be . PCRY G4
FKENHAEM ARG A F(ABD A F)Gene Amp

PCR System 9700.
1.2
1.2.1 DNA WA 2R A Y HR AR A R A
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I A0, A DNA. JiEMEHE b il
U2 AN Ik 3 mL, ZPiBab s, A
9 mLZLAN M 51, 20400 78 /i s, FRinA2
mL 41 MO AR 7, BRI, K667 wLiH 5T
TEFIMN TR A G 25 7 LS i A
B0 EIN_ETEW, InA2-NEE(2-propanol)2 mL, #=
Ui R IRAAPERG, vT L EEORYTH BN, B DNA.
12.2 JHE 2 23R 1
A5 4 T ARAS A VEAG J5 IR AEFSN A SH 8 7]
HHATH. FHSA LI 40 o/L HEE [ 2 (pHT.4),
s, PR HIRARRE . D getn, &4k
HS S AL ZR DR b H 2 HLE. 0 M E A A
BruntX§N A S HJ BE i A% [ 8 5UR 95 214 10
(F1). KHiChevallierd & BIF 24", 45
XF JHE 9 IR B S AT YA ATV 2. NASH A
Yl FE b, O Al I S | fth 5L
I8 B LR R R R, RS E N ASHE
H AR S8 120 g 1 1 7 I A6 R A oA
JHF I 5 995 1) RE 3 O B M I 8 I L T 09
Wilsondii £ H B 38 P2 - YB3 FEBR AR 4.

123 X TTHINASH AT 2
W12 hilfi PR M 48 bR A 2, 045 3 FH i 4 22 )
SE VR E I resistin/K *F-(Fermentas, Burlington
Canada), [A]INHH 4 B 3 A4 ACINE ML H &
F ML S R e B (ALT) L7 A4 E [ e
(TC)s HH=HE(TG). Mm% ENHEHAMHDL-C)
B, ZFIEMLBEFPG, Hi% ML) I
B ZE(FINS, Jil 5 3 UM Sz il & Fermentas,
Burlington Canada, U 50 Hrik). Mk
2L F(HbALC, s DCA2000+, Bayer
Germany)F e K 1L BRI, 5-AGIHK & (SAHZEHT
¥, shimadzu, GC-9A). &5 &, AFE. K
Pl S it Hs, JEUHE AR TR SR (BMI = 4
kg & @MV Jrm?). R AHFRRSE VAL (HOMA
2 ) VP B B S ARPUIR B (HOM A-IR) F1 Bk
For TR EB(HOMA-B), HHIBE /14730 minifi
i 8 25 /15 B R AT R (AT30/AG30) EL AR DA 5 201
JR % 25 73 e Y (insulinogenic index), %24
A F: HOMA-IR = FPG XFINS/22.5;
HOMA-B = 20 X FINS /(FPG-3.5); OGTT/# 1% %
HZE R = (S 0+S 180)+(S 30+S 60+S 120)/2,
HrA1S 0, S 30, S 60, S 120, S 18043 M4t 30, 30,
60, 120, 180 min/J il (1) 5 &% 2% F A

1.2.4 CT NASH & # 41C T4 4l 12 e
CT(ProSeed, General Electric Yokogawa Medical
Systems, Tokyo, Japan), /5 flEIEEIILL10 mm

resistin IR

NASH

NASH
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& 1 NASHRIEBEHEA

KIEEE HEIEE

%G CEXKEE NI H(5) TH/IIEE
0 0
1 1
2 PN 2 1

PN BN 3
4 PN BN , ( 4

PN: ; BN:

B 1 PCRY {&resistinEREBRIBH .

Shy L BT I RN [R5 X 3864 5. FFIECT 3
AELAR 8 2 A Tk S5 (V07 A 45, A A A
DI [FRE v EAS T I MH, sk vH S L/STE.
L/S = 0.955 JFF TG 7 5 1 AR IE30%AH X Y, fF
h X5y By RN ASHS Y SFaks, F IR g 7 iR
(¥4 s PPN 77480 S R B (V)R
TNHE W (SF) 7 L 1l e 2 %7 I AL, R
FatScan & 4t (N2 System, Japan)$-1 4.
1.2.5 Resistin -420

FIH CHI & P 4323 F DN A, W,
HIPCRY 4 Hhresistindk [N 1 3 7 45-420
PSS S EE N 219 bp K A B
GenBank(AF323081) 1 & AT 2 2 741
(%), 1 Hlprimer Primier 5.0 DemokK 34T 1E
g5\se. 51rsh: LG IS'CTGCTT
GTCTACCTGTTCCTC3, Fili5I#45GGGC
TTCCTGTCTTGGCTAATAA3', i1 HA L&
sequencef s #L G I 4lifh. PCRIXMNVAR R 5
Taq PCR mixturel5 pL(QIAGEN Taq PCR core
kitik# &), LiF514600 pmol, FiF5141600
pmol, FARDNA<I ug, Mi#E2E7K %230 uL. PCRY™
HAPEIR: 94°C THAEPES min, 94°C 30 s, 58°C 30 s,
72°C 1 min 30 s, 72°CZEH17 min, 4°C# 1k, 377
PEIR. BUPCRY 17~ 4)3 uL, 40 g/LEx HEA eI
JK15 min, #1100 V, Kodak Fi ik B4 40 HT 2 4%
EDAS290 LU PCRY 14/, F-AR Fiimarker4k il
DB E PCRY =y 75 o4 H ISR B o5

220 bp

150 bp
80 bp

2 resistinE R = ESLD M ERIRIBA .

HUPCRY #4743 uL, R A0.5 pL 10X BufferG,
0.5 uLFRHIPEAN VIMEBps 1 (BbvIl, Fermentas,
Burlington, Canada), 4 uLi4li7K, XIPCRY" 1
FEMIEATERY), 41FE37°C 12 h. BEVIF=44040
/LI IR K20 min, FEH100 V, HIKodak
LUK G o0 BT ZR G 81 R 4 R

N HISPSS10.08¢F 4, A
AR B fimean &= SDF 7k, HOMA-IRZ: % £ 4t
JE HEAT 43 B, ARG fe 65 55 F0AH DG 29 A1 R FH 3R A
L9 ) Ee (B e (odds ratio, OR)FChi-Squarek 4.
P<0.05HA7 3 7= k.

2 B8

2.1 -420C/G 241
AR AR B T 219 bp v B, HISAF
“rHardy-Weinberg P £ 56 &2 & 77 Chi-Square
K5 (P>0.05). FRGIPENUIEBp T (Bbv 11Xt
resistind NP CRY W (& 1) Eg V) J5 A4 76 —
FhEER Y (K12): GGk ZBp T YINL i, XL
PG —FE1I219 bp B~ GC(RTHL219 bp
JTEL, 131 bp i BERI8S bp )i BY). CC(RI IL131 bp
JrEAHISS bp i BY). NASHE #4551 H % 4
AHLG, GRF 7L I AT W2 72 5 PE(55.2% vs
40.7%, P<0.01, OR = 1.80). NASHHEEZ MGG
KL DA TR A A B B 2 v T IR 0 R A(36.3% vs
18.7%, P<0.01, OR = 2.49)(£2).

2.2 NASH 3 ('3
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resistin
EHIERA HER# -420C/G
C G c/C C/G G/G NASH
NASH(7 = 77) 0.448 0.552° 0.260 0.377 0.363" NASH
NC(7 = 107) 0.593 0.407 0.374 0.439 0.187
%p<0.01, OR = 1.80; "P<0.01, OR = 2.49.
ER# G/G C/G c/C P
449+ 16.9 49.7+ 15.2 35.2+ 16.2 n.s.
(M/F) 15/13 13/16 11/9 n.s.
(cm) 90.7+ 16.0 81.4+ 5.0 99.1+ 10.6 n.s.
BMI 30.0+ 5.0 27.0+ 3.2 30.1+ 5.8 n.s.
(mmHg) 132.8+ 12.7 124.0+ 16.8 138.3t 16.4 n.s.
(mmHg) 80.3+ 11.8 73.9+ 9.8 81.5+ 104  n.s.
ALT(IU/L) 92.9+ 61.0 76.1+ 38.5 111.9+ 53.9 n.s.
Albumin(g/L) 44+ 3 46+ 3 46+ 3 n.s.
TG(mg/dL) 168.1+ 104.4 179.5+ 110.6 136.8%+ 61.0 n.s.
TC(mg/dL) 201.6+ 37.1 208.9+ 56.1 175.6+ 35.7 n.s.
HDL-Chol(mg/dL) 471+ 14.2 47.6+ 151  41.8+ 105 n.s.
Resistin(ug/L) 27.1+ 4.7 18.7+ 5.7 134+ 5.5 <0.001
(NGT)/ (IGT)2 (DM) 4/14/10M 11/11/7 8/6/6  <0.05
HbAlc (%) 5.6+ 0.8 5.8+ 1.3 5.8+ 1.9 n.s.
1.5-AG(mg/L) 15.5+ 10.6" 19.1+ 9.3 242+ 89  <0.02
FPG(mg/dL) 114.6+ 35.5 100.7+ 14.4 104.4+ 16.2 n.s.
FINS(mUJ/L) 13.4+ 10.5 9.9+ 8.7 13.0+ 9.6 n.s.
HOMA-IR 3.27+ 2.83 3.00+ 2.71 3.25+ 2.33 n.s.
HOMA-B(%) 111.8+ 99.3 96.3+ 76.1 136.8+ 107.4 n.s.
Insulinogenic index 0.62+ 0.54 0.75% 0.55 1.94+ 1.78" <0.02
AUCinslin[mIU/(heL)] 231.8+ 128.5 213.2+ 127.1 379.8+ 257.9" <0.01
2.25+ 1.14" 1.63+ 0.84 159+ 0.89 <0.02
1.77+ 0.62 1.91+ 0.42 1.81+ 0.78 n.s.
(%)CT 43.8+ 21.3" 60.7+ 19.7 67.5+ 23.2 <0.001
L/S 0.69+ 0.31 0.72+ 0.27 0.70+ 0.26 n.s.
(cm? 174.5+ 55.5 141.8+ 46.6 212.4+ 557" <0.001
M: GIG ; N: C/C ;NS , P>0.05.

Piresistink [KIPCRY 4 = Wy i) Ji 3 Jk DRI Y
KNASHEH 7 HGGHL. GCAIRICCH, 3413
PRI 2R I DR B Rt DL 3.
2.2.1 GG

(DM resistinZKF B & m T H Al Py
4(27.1+4.7 ng/L vs 18.7+£5.7 pg/L, 13.4+
5.5 ng/L, P<0.001); 2)HIFIGTHDME#H
MR L T HAL B 41(OR = 3.80, 95% 1]
fE X 1.14-12.67), 1 M6 i 7K 111 22 b i
1.5-AG/K L T HAB M H(15.5£10.6 pg/L

www. wjgnet.com

vs 19.149.3 pg/L, 24.2+8.9 ug/L, P<0.02), X
WG GAL LB /KF i T HAL PR 41, — & 1 AR —
B (3) A N NG = T AR /T JL A 41
(43.8+21.3 vs 60.7£19.7, 67.5£23.2, P<0.001),
JH A oAb e vl T A 41(2.25 £ 1.14 vs
1.6340.84, 1.5940.89, P<0.02).

222 CC

(Lpo i & 5L 50 2 (e 5 RAUCEE I 2K
T HAB241(P<0.01), FE7RCCALRE 5 nf )i I 5 32
S V8 77 T AR A, G b nT DU R £ C TA I
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IR

NASH

IR

(R0 PN U g D77 v 3 T AR S W 4 R T oA 2 41.(212.4
+55.7 cm® vs 174.5+55.5 cm’, 141.8+46.6 cm’,
P<0.001); (2)F- 1911 &% 2 73w )z Vinsulinogenic
index it 2w T HA241(1.94£1.78 vs 0.62+
0.54,0.7540.55, P<0.02).

GGHEHZH JTHOMA-IR, BMI 5 HoAth iy 4H &
DRI AR A LA 0 TG S 38 G vk 2 2

3 iHE
Resistinsg RNV, J8T & & It iR
(1) 53 W AR PL R A R A Loy X P — 1,
1 H AT T RETE IR AR [ A v 7 1 3% 45 4F
H, WOk % 52 20 L B4, IRF G i 3%
M0 S o AR A P P L4 i b A H it = i e bt
Tt 5 | A PR PR 5L, 2 5 N A SHIF R i
Ol gz T L R, R )
WG T T AR 27 A T AN BRLK P 7 TSR R
Tresistin/EIR 1 Fr i i) /A (a0, (HHL Py
U Rresistinff) % H IR (E) LR NI
TR 2 Foresistin W2 HiE SNASHI
R B R BERE A VR 22 AR SE A4S X, 1T
DAEAIF T 22 MRS sl T2, el B A
IR B 71, Kresistind M3 5 F-420C/G% 25
P NASHAH S HEBAT AT T, BF5T R, NASH R
# A hresistindk K JE 2l 1--420GAF 67 2 A T HH IR
AR FLE 1 1R M AL NASHEE# 1h, 51
AFERIBUA b, GGHRERIZL 1 2 i resistinifil
R, Y R AR B, AR R
;1 CCAL N CRAT LA e (1) J5 8% 25 73 WA e g AH.
TEBATHWITCH, GGHEFI 2 FTHOMA-IR 5 1At
PHAIE R A LU W e 22 . fEIX =
2 5 A I R B e s A I E A
DR R T2 2 oA FNER B B (1) 45 R, XS
A G BRI DR 35 1) 20 0] e B AR 9 1Y) ) FE
BN, WETUREAS N B i 2> SIF 9T S A IR 22 e, R
A1 R] e BRI T 45 . YENASHIR A L &
RFERERET, resistinfITtd R I /7 250 3E— 2 (1)
BRI
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