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[ 2] BHWN RETIAKEADREIETA N ARSERE2ABRBATRAMBHERLYGXLE. &

% ORRBABERE —TRHES K S ABAAN K& KR AEA 2 B R RE H( Q3305 H A AL 8 Fo 3F 30 Bk
WA R AL IL) it A AL HER TR V2 AR EF B4 Prol2Ala T . &R AFHRBHEELE . IEFHKRF
AR AL A R At BE 4R b i AL ARIB A A i F AL AR Y2 BB Pro/ Pro 2 B AR £ 4 51 4 0. 961.0. 896 & 0. 892, Pro/ Ala
A1 54 0.039.0. 104 & 0. 108, Ala/ Ala 35 A4 0, i AAARIGIA W F A AR 2 KR Prol2Ala T 57 £ 3 18 48 Fa 48 SR %
28 18] A B AE B BRI AF AR AL A An SRR SB AR AR AL 4 1) £ R A B FM(P= 0.407, P= 0.096) . Z5if T ARG
BAER LA 2 KR Prol2Ala £ 75 2 AR B R LT HAIRBAFRLG L ELY B AKX
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[ ABSTRACT]

phism with type 2 diabetes mellitus(T2DM) and early period atherosclerosis (As) in Han people of Dalian ( Chinese.

Peroxisome Proliferator Activated Receptor ¥2;

Type 2 Diabetes Mellitus;  Atherosclerosis; ~ Gene Poly-

Hpa Polymerase Chain Reactiorr Restriction Fragment Length Polymorphism
Aim To investigate the association of peroxisome proliferator activated receptor ¥2( PPARY2) gene polymor

Meth-

ods The genotypes of Prol2Ala variant in PPARY2 gene exon B were determined by polymerase chain reactiorr restriction frag-
ment length polymorphism ( PCR-RFLP) assay in 202 T2DM patients( 77 cases with As and 125 cases without As) and 102 control

subjects.

Pro/ Pro.

betic patients without As and those with As ( P= 0. 096) .
with norr Ala carrier( P= 0.003) .

BMI. In diabetic group, there is no association between PPARY2 polymorphism and clinical characteristics.

Results The genotype frequencies in As group, nomr As group and control group are 0. 961, 0.896 and 0. 892 for
The genotype frequencies are 0. 039, 0. 104 and 0. 108 for Pro/ Ala.
cies of Pro/ Pro are not different between subjects in control group and diabetes( P= 0. 407) .

All of them are O for Ala/ Ala.  The frequen-

There is no difference between dia-

In control group, subjects with Ala carrier have higher BMI than those
Stepwise regression analysis shows PPARY2-Pro12Ala is not an independent danger factor for

Conclusions

PPARY2 gene Prol2Ala polymorphism is not associated with the incidence of T2DM and early period As in Han people of Dalian

Chinese.

H R A AR B ZR ARG AT BE N 2 BBE FR ( type 2
diabetes mellitus, T2DM) F1 ) ik 345 £ 18 4L ( atherosclero-
sis, As) HFE[E AL, T 00 1A 19 58 P 0 A

2 AR ¥ ( peroxisome proliferator activated receptor Y,

[k EHEA] 200400 (8B BEA] 200400
[BE£WmB| “+ 7 BREHE OGS (2001BA702B01) ; I 7= 4 #t

T BRI H (2002225003-6) 5 137748 20T TR A ( 202203266)
[PEE@A] o3, BiLBFgt AR, B2 VW, BF 50 7 162 2 A8 R A I
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HFZ, FATEI, W45 58 42 F 0, B 5007 |0 1 BURE SRV 3 BRR
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But subjects with Ala carrier have higher BMI than those with norr Ala carrier in control group.

PPARY) FI0E 5 R B R HE VI, Brbk, e
K E N A 0 PPARY2 ZE K 2 &1 5 T2DM AR it
SEAE e T O R B AR MR B AT TR O, SR —
[ N R W T2DM & 3F As 5 PPARY2-Prol2Ala 25 57
IR RARIE « AT 5T B TR R HBIX BN 2 2
B R S HL LA As 5 PPARY2 REHZ SRR

1 MR5FE
L1 WHRE—RRER

EWE202PH UM R EAALUEREL 1 F
PLP B T2DM B 3 (#% WHO1999 4 #7451 14) , 34 4
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REHMXXIEAN, RELEEAANRANEFTEEE
(intima-media thickness, IMT) # | 7~ As 4 f7 3 As
4, pdfERSE . RBESE LB LEE
FHEBERRF & LER k£ AKERR X iKEA
102 I 1F 3t B . BE 702 B9 lE R AR L& 1
(Table 1) -

R 1. BEIGKRENBELE (v 1)

Table 1. Comparison of clinical characteristics in study groups

pagiHiEl W R 4. 202 1)
I PR Bkt

(102 1) As H(77 1) dE As (125 )
P (5B L) 59/43 42/35 65/ 60
FE (%) 57.6%12.3" 52.817.8 51.9%7.7
BMI (kg/ m?) 24.5513.36° 25.97%2.75 25.27%2.76
Jid= 154 0. 83 0. 06b 0.90 £0. 05 0. 89 0. 06
W46 (mm He) 114 £12b 131 %18 123 £15¢
FFHKIE (mm Hg) 74 x70 84 k11 80 £10°
TC (mmol/ L) 4.22%1. 34> 5.22+0.99 5.01£1.17
TG (mmol/L) 1.20 £0. 75" 2.11%1.37 2.50+2.83
HDLC (mmol/ L) 1. 16 10. 33" 1. 36 %0. 26 1.3230. 31
LDLC (mmol/L) 2.30 30. 79" 2.93 £0.63 2.76 10. 68
HbALC (%) 6.9212.18 6.87£1.94
IS - 3.96 30, 52" - 3.8430.63 - 3.65 0. 66

a: P<0.05, b: P< 0.0, SHRBALIK. ¢« P<0.05 & P<0.01, 5
3k As A H A

1.2 mhBkMER SRR E A9 E

XRABABA LR E L LT HEE LN
ALT-HDI 5000 &, &L H & 5.0~ 12. 0 Hzo A #
PR B 5 min, BUIEML, U 3 AL 3 Bk K HJE B N A
FEHEFENARTZ N EETE S E N K MT.
&L E 2 A K 3R 3 Bk BE S ) B3k A 10 mm
W B AR R B BB E 3 fkor X AR 3 10 mm A
& B A Fn 7 g Bk X A3 10 mm 7 & B AL
1.3 TSEAAIEEMHERZ 4 v2 EE Prol2Ala
TR

B F fk . 4 mL, Genome DNA Extration Kit 3% Bl
A1 JE o % 46 DNA, DL 0.1 Ug DNA A # 4% 78 30 UL
B R R AR 7 o 2 AT IR A B % R RL ( polymerase chain
reaction, PCR) ¥ #¢. |47 )7 5| 5 #% Yen &2 th%
it: BB 4 5°-GCC AAT TCA AGC CCA GTG-3’,
T# 5 4: 5 -GAT ATG TTT GCA GAC AGT GTA TCA
GTG AAG GAA TCG CTT TCC G-3 « R R &%: 95C
HAEM Smin_ 94 CEMH40s 58 CR K 40s~ 72°C
FE1H 40 s, 3£ 35 MEIR, 72 CE M 5 min. PCR 4 3
FEH1  Be K A7 267 bp, 2 1. 5% 37 A8 K8 BE R Bk #IA
FHEERE, 4 DLR &1 A 47 8 Hpa MBI 2 7,

Be 74 5 4 C |l CCG) 37 ‘CAM 16 h, & 3% B7 fg A%
B B, M e e G RN R AR AE:
PCR 7= 4 ¥ 4% & #% % 224 bp K 43 bp B ™ B
Pro/Pro 7 224 bp F 43 bp; Pro/ Ala 7 267 bp.224bp
J& 43 bp; Ala/ Ala 7 267 bp.
1.4 StZEaE

il Hardy-Weinberg 17 J& 22 £ I 4 A B9 B K K
F M. Gt SPSSI10. 0 Zuit # 4 + # AT, it E A K
BB LL R 4 B, T BB (v ) BN LR ¢ S
AT . HAMSTRAZS EEL M. P<0.05
N

2 &£ R

2.1 TENAEEEIBERZE v EEERER
FNERNENLLER

T SR A AR 1 B ) 0 2 52 A v2 B2 TR Pro/ Pro
Pro/ Ala F1 Ala/ Ala & PX 2 43 22 73 531 4 0. 911.0. 089
J% 0, Pro S A7 35 R (R A2 N 0. 956, Ala 557 ik (K] A1
ZA 0. 044, FF& Hardy-Weinberg 1. X fi2H 5 B
PR 2H 1) 5 DR B A 8 i S o Bk (R AR 38 22 e TG B
PE(X*= 0. 687, P= 0.407; X*= 0. 655, P= 0. 418) .
As H59E As 4 EE PR B A A8 K S5 A7 Jk R A 26 A TG (R
FPEZER(XP= 2.764, P= 0. 096; X*= 2. 650, P=
0. 104) (£ 2, Table 2) .

F2 BEHAENAEENMHERRSZIE 2 EFABREME
SRR R LR
Table 2. Genotype and allele frequency distribution and conr
parison of PPARY2

B2 it Lo R

Iy # n
Pro/ Pro Pro/ Ala Ala/ Ala Pro Ala
X R AL 102 91(89.2%) 11(10.8%) 0(0) 94.6%  5.4%
As 41 77 74(96.1%) 3 (3.9%) 0(0) 98.1% 1.9%
JEAs 0 125 112(89.6%) 13(10.4%) 0(0) 94.8%  5.2%

2.2 HEUEEEBERZ A v2 EFE Prol2Ala
TERNEFRRS ZIGKERHX R
FEXT HE 41 N (3 3, Table 3), Pro/ Ala ZE [X] % 41
BMI 7T Pro/ Pro 40( P= 0.003), L\ BMI A KAF &,
P 51, 4 # . PPARY2-Pro12Ala. WHR . SBP. DBP. TC..
TG HDLC.LDLC.ISI & H 7% & 3 17 3& 25 [7] )3 43 B 7]
JL, PPARY2-Pro12Ala A~ /& BMI 3457 15 [ IR 7
B ARG bR E P 2 8 B A [ S T Se it 22 e fE
BEIRIE LN, &I PR H8 B 75 9 22k R B0 0 4 [A) 35 TG 418
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Table 3. Clinical characteristics in control group stratified by
PPARY2 genotype

I R T8 5 Pro/ Pro 4 Pro/ Ala 4
B (51 %) 91( 53/ 38) 11(6/5)
BMI (kg/m?) 24.20%3.20 27.39 £3.42°
g L 0. 82 £0. 06 0.89 0. 06
W4 E (mm Hg) 113.30 £12. 16 118. 64 £10.75
9K (mm Hg) 74.01 17.20 71.8217.51
TC (mmol/ L) 4.21%1.37 4.31%1.19
TG (mmol/L) 1.23%0.77 0.95 0. 61
HDLC (mmol/L) 1.147%0.33 1.3210.29
LDLC (mmol/L) 2.217%0.80 2.91 0. 21
ISI - 3.94%0.51 - 4.14%0.61

a: P< 0.05, 5 Pro/Pro 4105

3 1T ie

PPARY2 #ME T B 7E55 34 TR C~ G B
T 365 3 P 2 R 7 A8 R TR =R ( B PPARY2-Pro/ Ala 7%
), AR R R 75 R A SUR, AR A B
1E o SR BETE R VE FH, T S R 3 o R T A, 1%
IR ) U 5] A R, AT &2 T e o

Deeb 2503 HF 97 % I PPARY2 3£ [ Prol12Ala 25 5
32 PPARY 5 PPAR x B ot ( PPRE) 45 & fig /1 b%
fi%, 512 PPARY ¥ 3635 11 T B&, [ I 8 &k B HE IR 97
4H Pro12Ala 75 3 2 A0 BB AHAK . Mori 2514 BF 95 H A<
NEER TIRE B 9% 41 PPARY2-Pro12Ala 25 5 255 1E %
NBEAS S5 2 B R B Ui B PPARY2 2 [A Pro12Ala
A 2 WE PR B R AR R PR (H2, ARHFF ORI,
PPARY2 2 [K] Pro12Ala 5 5 5 K% Hb X PU%R A 2 54
B PRI B R AR T B R AR S, 5 i = 0 R (8
IO R e gk R — 80, AT Re SR R R R Ok

PE R KA As BIfa e E 3G N . PPARY 7E As B
PR R A MR R IK, SN ) E i 3 0 i E k2
& CD36 2158 BN fu Xt ox- LDL F 45 B 1, ox-
LDL il PPARY i, i 3k 8 7K 40 i 19 T2 R, U\ﬁ'ﬁ
S As WIFE K. PPARY & AT O0GE N 7 ThgE, X
T HO ) JRE S U0 I A A D ) 8 L T RS, u&
{7 33 HEL [ B B MR A 2IHT As BIAEA . BT L.
PPARY MBS As T A& — X T] & [F I 3

BRI )78 S AE As T2 R BT S (04 FH AR AE 5 1R
Ridker 7V WF 97 /K 91, PPARY2 JE K] Prol12Ala B 57 5
O UEEFE Y A A2 B B AH G, R AR O LBE BB B N 3 H:
Pro12Ala 28 5 R 45 % B 41 AIK; 110 Bleher Z518 B 70 &
Y, 7£ T2DM 3 1 PPARY2 K Prol2Ala 28 5 5K
A et O e B SR AR M o AT 7 AR R IN Pro12Ala A%
S5 T2DM B B As BB A S, SCHR[ 3] T
PPARY2 %:[K] Pro12Ala 72 7 5 BMI I 2 AH G, fH
&, AR FUH PPARY2 2 Pro12Ala 25 53 5 BMI
ToHARARSCHE ™ o AW TR BN, 7EXT R PPARY2
F[H Prol2Ala 22 5 5 = BMI B B AH G, HAEZ 2 [H]
VA5 BT H$2 7R Prol12Ala 28 AN & BMI (1) 37 fe s [A]
-, 7 BMI 7] it 5 PPARY2 3£ [A] Prol2Ala 4% 57 %5
Fh R & ILRIVE A K.

2 BUWE R S FE As (193 R S RRAL I & 4%, B
BIA N 5 RS (BMIL R 5 =P RAE R V55 K,
{H PPAR Y2 J&[K] Pro12Ala A8 5 55 2 RN R I « 31 ik ik
FEREAL I e A2 B A AR ZR AL I R B A e it —
B

[ &EXH#)

[1] & 3, SPOCHT, WIUIE, Wik, FhBIME, 24, . BRI
o S e LA A S B[R] 5 A A 15 30 ik P I — S B PR R
W B B bk a4 &, 2005, 13: 195198

[2]  Yen CJ, Beamer BA, Negri C, Silver K, Brown KA.
human peroxisome proliferator activated receptor Y( hPPARY) gene in diabetic

Biochemi-

Molecular scanning of the

Caucasians: Identification of a Pro12Ala PPARY2 missense mutation.
cal and Bighysical Research Communications, 1997, 240: 270-274

[3] Deeb SS, Fajas L, Nemoto M, Pihlajamaki J, Mykkanen L, Kuusisto J, et al.
Pro12Ala substitution in PPARY2 associated with decreased receplor activity, low=
er body mass index and improved nsulin sensitivity. ~ Nature Genetics, 1998,
20: 284287

[4] MoriH, Ikegami H, Kawaguchi Y, Seino S, Yokoi N, Takeda J, et al. The
Pro12” Ala substitution in PPARY is associated with resistance Lo development of
diabetes in the general population: Possible involvement in impaiment of insulin
secretion in individuals with type 2 diabetes.  Diabetes, 2001, 50: 891-894

[5] D=, B4, B, AR SRR AR 2k v
Pro12Ala 22 50 MLARUPITESE . o 4 Py 9 ie Rl A &, 2000, 16
164168

6] fH 7%, 72 H, FHY, T ROR, BRA, 5 ENYEEY RS
WG S A= ¥2 FE DN Prol2Ala B 53 5 2 MR SR IN R . PR EF &4
FekE, 2002, 19: 234238

[7] Ridker PM, Cook NR, Cheng S, Erlich HA, Lindpaintner K, Plutzy J, et al.

Alanine for Proline substitution in the peroxisome proliferator- activated receptor

gamma 2( PPARG2) gene and the risk of incident myocardial infarction.  Arte-
riosclerosis Thrombosis and Vascular Biology, 2003, 23: 859-863

[8] Bleher M, Klemm T, Gerike T, Krankenberg H, Schuler G, Paschke R.  Lack
of association between peroxisome proliferator activated receptor ¥2 gene variants
and the occurrence of coronary heart disease in patients with diabetes mellitus.
Ewaqean Journal o Endocrinology, 2002, 146: 545551

[9] Eun YO, Kyeong MM, Jae HC, Yong KM, Myung SL, Kwang WK, et al.  Sig
nificance of Prol2Ala mutation in peroxisome proliferator activated receptor ¥2 in
Korean diabetic and obese subiects. J Clin Endocrinol Metab, 2000, 85: 1
801-804

(McHith  REH)





