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[ ABSTRACT] Aim To investigate the insulin receptor substrate-1 (IRS-1) gene polymorphism and its relationship with se-

rum lipids and apolipoproteins ( Apo) levels in patients with endogenous hypertriglyceridemia (HTG) in Chinese population.

Methods The genotype and allele frequency of IRS-1 gene polymorphism was assayed by polymerase chain reaction ( PCR)-re-

striction fragment length polymorphism ( RFLP) .

Serum lipids were measured by enzymatic kits and apolipoproteins A iv, A

B100, C C @and E by RID kits developed by Apolipoprotein Research Unit of WCUMS in 117 HTG patients whose fasting se-
rum TG levels were 22.26 mmol/L and 194 healthy subjects whose fasting serum TG levels were < 1. 82 mmol/L. and TC levels

< 6.2 mmol/L. from a population of Chinese Han nationality in Chengdu area.
group, the GG genotype of IRS-1 gene was the major one, and its frequency was 0. 995 and 0. 985 respectively.

Results  Both in HTG group and control
In the HTG

group, subjects with the genotype GR had a lower serum ApoC @levels than those with the genotype GG ( P> 0. 05) . Comr

clusion These results suggest that the IRS- 1 gene G R polymorphism was not associated with endogenous hypertriglyceridemia in

Chinese population.
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.26 mmol/L. B JEE < 6. 21 mmol/L. & 8 & &
miE B 117, E+ BH 75 6, % 42 6, T4
£ 54 11 ¥, K E 66.8 +10. 3 kg IF % xt A ik
B2 12~ 14 h 17 TG< 1. 82 mmol/L.TC< 6. 21
mmol/L F 1 #% I % # 194 47, 2+ B £ 106 ], &%
88 7, FH £ 52 £11 ¥, K& 60. 1 £10.3 kg LA
F2HZW I E A, BRIV B R AL
WA, FERERBURETERAE W AF
o I sE KR FRHIRR, DHo N EAE, HHK
%o
1.2 IMREEEDNA NN BERBEEETER N 18

% B CER[10] 4% DNA, T- 20CRF % A

F AW 55 AL (polymerase chain reaction, PCR) 5| 47
JF 7| A kg 5-CIT CI'G TCA GGT GIC CAT CC-3, T
# 5-TGG CGA GGT GTC CAC GTA GG-3 . PCR R i
R 45 B ARAR A 50 UL, 4 0.5 Bmol/L 31 #7.1. 5 mmol/LL
MgCl, 200 Hmol/L dNTP.0. 2 Hg DNA # 47 1 2.0 u
Taq DNA % &8, in#y 4w & % /5,95 CEL ¥4 5 min
J&,94°C 1 min, 55°C 1 min, 72 C 1. 5 min, # 4T 35 /™
PEER, 72 CLR IR 10 min 25 3K K B DL 2% 37 g A ¢
JiC B, i A & B 6B 8% KR (polymerase chain reaction,
PCR) ¥ 3 =47 .
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HMFE N 3% ~ 4% 184 8 3% 8 VB R AR, &
TBE % v % ' B, % 40 min. & Z. 48 3 %, 20 min, ¥
S THE.
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nHDLC= TC- HDLC'? .
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MF 1(Table 1) A WL, & H i =8 A 835 1
TG N 2. 94 mmol/L, % 5F 41 1. 21 mmol/L. F+ &
143% ( P< 0.001) , HDLC #X% RE4H [ 11K 41% ( P< 0.
001) , TG/HDLC bL{E %0 BT 3.4 fi5(P< 0.
001) ; nHDLC T+ 12.3% (P< 0.001) « #HE8E H Al
115 o/L, Bt IR 1. 33 o/L B&AK 16% (P < 0.
001) . #FHAEEEE BI100.HAEE D C @ HIEEA C
KENEEE E S50 A 5 3T & 19% 60%
64% A1 50% (P< 0.001) . IfiE TC LI EEA A
FENTEH BN,

F1. ESHHZSEEMEAREEXBAEAMBERFKBEEEK
FHILLE (v Es).
Table 1.

control groups.

Serum lipids and Apolipoproteins levels in HTG and

Index Control( n= 194)  HTG(n= 117)
Age (years) 52.0£11.3 54.0%10.6

BMI ( kg/m?) 23.0%3.3 25.0%2.7*

TG (mmol/L) 1.21 0. 40 2.94 %0, 52°
TC (mmol/L) 5.16 £1. 48 5.1410.92
HDLC (mmol/L) 1. 41 £0. 39 1. 00 20. 29*
nHDLC (mmol/L) 3.65%0.79 4.16 0. 94°
LDLC (mmol/L) 3.08 %0. 71 2.83%0.61"
Apolipoprotein A iv (g/L) 1.3310.22 1.15 0. 21*
Apolipoprotein A @ (¢/L) 0.29 %0. 06 0.28 0. 05

Apolipoprotein B100 ( g/L) 0.78 0. 13 0.93 0. 17°
Apolipoprotein C @ (g/L) 0.05 £0. 02 0. 08 £0. 03
Apolipoprotein C @)( g/L) 0. 11 £0.03 0. 18 £0. 05°
Apolipoprotein E (g/L) 0. 04 £0. 01 0. 06 £0. 02°
TG/HDLC 2.15%0.99 7.3713.21°

BMI: body mass index. a: P< 0.001, b: P< 0.01, compared with con-

trol group.

2.2 PRA&IMEAIIEE Mva | SHU B ABEH R N 18
FEHER KRR

REBGEE R By 38 7= Py 2 B % N V)G Mva 1
HALE, Gly972 44T GG 7R 158 bp. 81 bp F1 23
bp 3 457, 1M Gly972Areg972 % & 1 GR M| & 7R 158
bp~107 bp~81 bp.51 bp F1 23 bp 5 457 ( W 1, Figure
1) . HLIKIE E 23 bp TR BN,



440

ISSN 1007-3949 Chin J Arterioscler, Vol 10, No 5

1 2 3 4 § 87T 8
1. IREMEATIEE Mva 1 JHL RSB R K1 18~ 43R
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Figure 1. Mva I restriction enzyme cutting result on agarose
gel electrophoresis.  1: marker; 2 and 3: genotype GR (158 bp, 107
bp, 81bp, 51 bp and 23 bp); 4~ 7: genotype GG ( 158 bp, 81 bp, and 23
bp); 8: PCR product.

2.3 EEMBEARSZZHEY 1 EENEEE
Hardy-Weinberg 746 16

188 1l GG FE K74 .6 5] GR FE[KALAN 0 5] RR &
R RSS2 3 A N: GG GR A1 RR 3 [ AU 451 52 4 A M
B 5N 97% 3% F1 0, HILEAH 2> 51K 97% 3%
10, 1Z457 4 77 & Hardy-Weinberg ~F i 18 % & 13, ¥t
IR 3 — DR A7 A5 OO0 BIEA% P, B AR ARR M.
2.4 EHBSEMEASEENRARIRZZH
4 1 EEEFER R EMEEMEALLER

IR AN HTG 4135 0L GG R A g 3, H
AFZE 43 )9 0. 969 A1 0. 983, GR Fk K| 1Y {1 471 & 7
H4r 514 0. 031 A1 0. 017, 1 RR 4 & 73 K A 7
PRZH AR ARAG I o PIEETE] R S5 SRR 2 7 6
Giit & (P> 0.05) . W3 2(Table 2) .

R2 ESHH=SEBEOEASHBERSRESERY 1 EE
ERBREMNERMEMLE.

Table 2.
HTG and control groups.

Genotype and allele frequencies of IRS' 1 gene in

Control (n= 194) HTG (n= 117)

Genotype GG 0. 969 ( 188) 0.983 (115)
GR 0.031 (6) 0.017 (2)
RR 0 0

Allele G 0.985 (382) 0. 995 (232)
R 0.015 (6) 0.005 (2)

Numbers in parentheses indicate the number of subjects with each genotype or

number of alleles of each type.  Chrsquare analysis: P> 0. 05, compared

with control group.

25 BREREIAHED 1 EEZSEAEERBET
tAz (B A5 K # e | B K R ELER

RS- 1 B[R 22 25 4 A [ 25 D] 3 3. 26 () Ifi A % %%
fREAKPFEA EEZSR(P> 0.05) . WL 3(Table
3) s

#3. BSETRRY | HE MR E AT 48 AL B3R E A KPR (v 5 ).

Table 3. Mean values of serum lipids and apolipoprotein levels for IRS 1 gene polymorphism in different genotypes.
Control HTG

Index

GG (n= 188) GR (n= 6) GG (n= 115) GR (n=2)
BMI ( ke/m?) 23.0%3.3 22.012.9 25.0%2.7 27.0%1. 1
TG (mmol/L) 1.22%0. 40 0.97 £0. 43 2.95 0. 52 2.66 0. 10
TC (mmol/L) 5. 17 %0. 65 4.94 0. 83 5.15%0.92 4. 64 £0. 49
HDLC (mmol/L) 1. 41 0. 39 1.51%0. 43 1.00 £0. 29 1.03£0.22
nHDLC (mmol/L) 3.66£0.78 3.43 %0. 96 4.16£0.95 4.11 0. 00
LDLC (mmol/L) 3.08 10. 71 3.11%1.07 2.83 0. 61 2.92%0.00
Apolipoprotein A iv (g/L) 1.33%0.23 1.35%0.21 1.15%0.21 1.21%0.05
Apolipoprotein A ® (g/L) 0.29 £0. 06 0.30%0.04 0.28 £0. 05 0.28 £0. 05
Apolipoprotein B100 ( g/L) 0.78 %0. 13 0.76 £0. 10 0.93 0. 17 0.89 £0. 04
Apolipoprotein C @ (g/L) 0. 05 £0. 02 0. 04 0. 02 0. 08 £0. 03 0. 06 £0. 01
Apolipoprotein C @( g/L) 0.11%0.03 0.11 0. 02 0. 18 £0. 05 0.11 0. 00
Apolipoprotein E (g/L) 0. 04 %0. 01 0. 05 0. 01 0. 06 0. 02 0. 04 £0. 01
TG/HDLC 2.17%0.99 1.58 %0. 84 7.39%3.23 6.01£1.06
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JES R ZREY 1(IRS-1) &2 —Fifs 516 G &
A, T2 04T RS R SURA S N . RS-
N K E A PH( pleckstrin homology, PH) &5 #4138, J&5 &
REAR S 45 A e S 4l A LB {5 5 B A 40 Sos PKB
MBak %, RS1ESHEHRBEARKRELS G
(PTB) 45 3k, 538 v 5 BE E IR B R AL 1 iR R &=
ZREEE, NTiEBERESERNES. RS 20E5F
20 MES SRR R v B BE R L, Hoh 6 ME YMXM AR
P, 3 ANTE YXXM BiAR . IRS-1 &5 A 30 4B
LR S RBRIREE W L H R B IRE A
BEBERRALY . LR R 5k g A, (3 B 3R
RAIRE B0, J5 &8 RS 1 1 1% 2R ok 5
etk B 5 SH2 456 4 & B, mrad o 3w
PRI R R TR S SH2 T A LA, MBS SH2 &
EREE, HHERRESHRERMA SH2 EH.
M2 SH2 & H A 5w AR BEALEE 3-8 ¥ P85 7 Ak
AKETFEAEREA 2 KB AR EERE SHP2 %5,
IRS-1 ¥ YMNM 1 Y™ MTM 5 52 B2 % Ik 48 Wl 2 1k,
JeE 352 1 IR W LB 3- 3B p85 I 4k 1) 45 & A A4,
Gly972 7 FIXPAN4E &AL s 2 18] . R BREAR 972
PrH R BRAE 5| T IX B 45 & 0L AT A R B3R, FERm
IRS-1 5@k ARBLALEE 3- 35l pss WML & .

[ R ZARIEY 1(IRS- 1) EH ) G R 7 A3
R 2 73 A7 57 A Hardy-Weinberg ~F- 7 153 /% 7€ 13, i B
X B AT Ok B8 L i, BA B AR R M.
AHFFERE N IRS-1 2K GR 2 K R A% K 0. 031,
ERE FFN 0,067, FEE BN 0,097, F KA H
FhN 0. 068 7EE AR 0. 069 F1%5 2% R A 0. 087
BENE™, 5HAN 0.020 AHIE" . HLTE
W, IRS-1 £ (K] GR JE 8 % 25 MEAE 16 W B 1A P e 22
FFo

Almind 25" 4R, 76 32D- 1R 408 IRS-1 GT°R
25 DNA & Rk /D . Baroni 557 B Ft 45 R %
M, IRS-1 FE A G R 2% 57 2 e IR 50 ok 95 07 1) £ i R
F, GR B[RRI W5 35 2% TG /KFH GG 2[RI B 45
W THE 60% . Abe 25" 38, IRS-1 58 & Bt = /I
BAEA & H o = ls ML yE . AR TR B, HIG B
RS- 1 ZE[F R S5 A7 2L R (1 45 26 9 0. 005, 1F % it 40
90,015, IE# 4 B4 G R 2 R HHE L HTG H
EHERARZE(P> 0.05), REINGRERE
EH I =B ME A B, ARAF AN RS- 1 RH L%
PLA GG\GR RN 5 MmAE ke EA S ERT T
I3HT, HTG 41 Je 1E & 5t IR 3 R A BLA . {H

HTG B GR KA S MiEHRREA ¢ @K
WHA GC N EH R (P=0.07), XL
LR RIS AR | R GRS 2 S
e E N HTG BBk, X F E A HTG & & 17
RS RIRTITAE S RS 1 HE G R AL A
T
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