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Abstract

e AIM: To observe the relationship between Prol2Ala
polymorphism of peroxisome proliferator activated
receptor-y2 ( PPAR-y2) gene and diabetic retinopathy
(DR) with type 2 diabetic mellitus (T2DM) of the Han
nationality in Shanxi province.

e METHODS:. Totally 90 patients with T2DM were
selected into our research, who were at the age of 40 to
70 years old, diabetic duration from 10 to 20 years, blood
pressure <140/90mmHg, and without diabetic nephropathy.
Thirty persons were respectively divided into non - DR
(NDR) group, nonproliferative - DR ( BDR) group and
proliferative-DR (PDR) group according to the result of
ophthalmology examination. The genotypes of Pro12Ala
polymorphism of PPAR-y2 gene were determined by
polymerase chain reaction - restriction fragment length
polymorphisms (PCR-RFLP) assay in all the patients.

¢ RESULTS: PCR results showed that there were 2 alleles
and 3 genotypes in the groups. The frequency of
genotype PP, PA, AA were 40.0% , 53.3%, 6.7% in NDR
group, 70.0%, 30.0%, 0.0% in BDR group, 76.7%, 23.3%,
0% in PDR group, respectively. The allele frequency (¥ =
10.208) and gene frequency () =10.351) were statistically
significant ( P<0.05) in these groups. Logistic regression
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analysis showed that Prol2Ala polymorphism was a
dangerous factor in the incidence of DR.

e CONCLUSION: The alanine variant of Prol2Ala
polymorphism of PPAR-y2 gene is associated with DR in
type 2 diabetes among the Hans in Shanxi area, and the
Ala allele might be a protective factor for the
development of diabetic retinopathy.

e KEYWORDS.: type 2 diabetes mellitus; diabetic
retinopathy; peroxisome proliferator activated receptor;
gene polymorphism
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B B W50 AL B ARG B W) U0 A2 K —v2 (PPAR—v2)
N Prol2 Ala 2251k 5 11 78 M IX DU THE 2 AU R 7%
PEAL I BESH 72 ( DR) (9 AH G

Tk BB 40 ~70 2 BERFEHEEE 10 ~20a Il E
<140/90mmHg HANG I 4 IR 5 93 1) 2 BRUBE PR f8 35
90 4], Ho v J& DR £ (NDR #H) . JF 344 % DR 4 ( BDR
20 ) At 2E 7 DR 26 ( PDR 2H) 4% 30 1], 5% F 58 & Wl % I
7 — BRI B BE 2 28 (PCR-RFLP) 2 B2 A, % fir
B PPAR —v2 K [H Prol2Ala 22 75 M v s e A7 K
Sagii

SR W AFERAEAE 2 PP B 3 AL AL L
o NDR 4 H 5K PP PA, AA 435120 40.0% ,53.3% Fl
6.7% ,BDR #4143 %1°4 70.0% ,30.0% #10% ,PDR £H 43 %1
H76.7% ,23.3% F1 0% ; =4[] L4, SRR 2% () =
10.351) FIEEFE RBUR (= 10. 208) 1 22 H 16 48 it
22 (P<0.05) , Logistic [MIH43H745 3R .7~ Prol2 Ala
FE Z MR DR KAEMER A,

L5118 . PPAR—2 J:1H Prol2Ala 22241 5 11 74 Ml X 345 437
TR 2 RO DR 995 0 I JREi 28 A7 O, HL AT R 2 410 1 &
AR PER T

SCSRIR] 2 RUWH PRI B R AL I RS A 5 i 4R Ak ) il 1A
SEBE YOS AR BRI 2 A T
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B D g 1 A 9 BS99 A2 ( diabetic retinopathy , DR) J2: ##
DR B LA A e AL ™ R Y T RIE 2 — TR KGR
EROLEBEE AT ZENEERE , 3K EW A 5%
Ry e 3 v A R O Y R AR, ™ R I R A
W HETHRSEIAH DR B & A B T 5 45 4k A
S — RV WA K2, 85 AL R V)
K ARZHNMZ S S TEMM A EES, S5k
Yy Wl A Y8 BE W) P40 A2 1R - ¥2 ( peroxisome proliferator
activated receptor gamma—2, PPAR-v2) B[ Pro 12Ala £
SRR E NN RS Z — REEEINNE
A 83 g LSRR 7 3 AT AR X 1 £ 3R 0 UM AR
I J 200 L ) e T A PN R 2 RO S AR g, AT AR T
2 RRUBH PRI 10 S RUBS: 27 5 o A BT 9T % B 2 A5 1k S 0k
PRI B 95 ( diabetic nephropathy , DN) [ & ¥ 2R ik /1> 2% 4]
FHSE O [R] I A H B PR PPAR -2 76 40 19 JiEE s 75 vh ] i
ELA B0 A0 B RN T S 5 PR AR RN | I A 1
e AU T BRI T T PPAR -2 JE[H Prol2Ala £
A5 DR BAHSCHERFFE B AN EL D B4 RS —
B, BOFAT A R A R (PR E R AR R SO TR
HEBR DN I 1l Fe s ) 52 e 55 ) | 3 FH 2R Tl s I — B
1 F B B 22 A (PCR=RFLP) 434 K |, L # DR A
HAESEPRI TR S A A AR 2200
1 R E
1.1 348 EFE2011-11/2012-10 ZE 1LV ERFR 4 —
= B ARRE S P9 43 i B a2 B DU i 2 AUBE R B 3 90 17l
PAFIE . FTA BB IS 1999 4E WHO i 5E B4 IR s
ZWIHRAE  AEIR TE 40 ~ 70 2 BE PRI FRAE 10 ~ 20a, Ifil
J£<140/90mmHg, J& DN KU o 145 < 9 , FLA~44 8] G 1.
G T MR B A AT I 8] 422 A6 MR 4 A6 A B 9 6 3
ARJRC I 57 35 5% ( FFA) K, AR 4l Ao e 45 AL DA )% 1985 4Ff
AP 2 £ IR Rl 2 MBS 2 25 1 72 19 DR 23 301 b v s
PRI EE 3543 H TG DR 2H (NDR 4H) AE#44:# DR 4 ( BDR
2]) Fi A= A DR 41 (PDR 41)3 41, 54145 30 1, LI L
B B E AN A, B AP A (sex) | AF R
(age) A& AEE (BMI) B bR 95 72 ( duration) , 75 =20
B] ) 25 S TEGE 248 L (P>0.05,% 1) .
1.2 FiF SABEHTWHREICR M 4mL, 500 2 17,
— 8025 BE 1L B ( fasting blood glucose, FBG) Ak Il 41 76
H ( glycosylated hemoglobin, GHbAlc) . & IH [& E ( total
cholesterol, TC) . H i = H§ ( Triglyceride , TG ) I % ; 75 —
B 110 RF) 2% £ DU 78 (EDTA) $i it , & F
-80°C VRAF , fe 2 I RN Iy — S0 — A0 ik R BRUA1 Jo] afn 11 20
i DNA, #R¥E GeneBank H ¥ FEH ¥ 51 Ff] DNA Star £ {4
Wit PPAR—y2 JE[H Prol2Ala {7 5 R U514 , EiiF5I
1.5 - TCTGGGAGATTCTCCTATTG - 3°, R 5| ¥.5 -
CCCAATAGCCGTATCTGGAAGG -3°, 1 Fifg/E T4 T
BEAE A B, PCR RN R &R 40pl, N7 8pl JEH 4
DNA . 4pL 10 x Buffer 0. 8L = i 2 JBi 48 4% 8 &% 1
(dANTP) . 3. 2pL 25mmol/L MgCL, . 0. 06pL | 37 51 ¥,
0.06wL FiE5 19 .0. 32wl Taq M1 24l £ 8Tk, &

R BHL.94°C FARPE Smin, 94°C A5 1 455,52°C iR K 455,
72°C A Imin  FEH 35 K, 72°C &R ZEAH 10min, =4
20e/L BN WEBE I vk, s B H R BEKE N
101bp, FFHBR &I N YIEE Heal BEVIG | 28 6% 2N K
R G L UK 0 5, TR SR AN S R A%

Geita# M L6 K s R A SPSS 13. 0 Ge ikt
1750 Hr . AL VA W5 BE K 55 H] Hardy — Weinberg -
5, THECTORHRI Y F A ) AR5, T B E] Y 5
AR )20, JFLL DR(NDR=0,BDR=1,PDR=2)
Jp RS & L) sex, age, BMI, duration, FBG, GHbAlc, TG,
TC FIEF % ( genotype ) i HAE &, R Logistic Z2 70115
AT, P<0.05 WERAH G FE XL,
2R

PPAR -2 3K Prol2Ala Z PR 5 973 A BL A
101bp, BE VI 5 A Be A7 101bp, 72bp 1 29bp3 Fh, R 42 i
PIyP= Wy e 3 43 %0 . PP A (101bpl £5747) , AA 1 (29bp
I 72bp2 45747 ) , PA 2% 4 5 (101bp, 72bp il 29bp3 5%
i) L HEILE

TE NDR 4 7 5 [H 8 PP, PA, AA B HL 5 3 5 Ky
40.0% ,53.3% F1 6.7% ,BDR ZH43 %} 70. 0% ,30. 0%
F10% ,PDR 414394 76.7% ,23.3% F1 0% ; =4 2 [A] 3t
P AR i 2R BAE ST FE X () =
10.351,P=0.014,%2), P Hl A 27 5 K 45 % 1E NDR
ZH 935 h 66. 7% 1 33.3% ,BDR 4143 %] 4 85. 0% F
15.0% ,PDR #5351}y 88.3% Hl 11. 7% ; = £H ] ) 43 A1
LRBAEGH ¥ X (¥ =10.208,P=0.006) , =4
[l R T L&, s NDR 2H 5 BDR 4H \PDR 4H 78 5
FERTR (= 5. 972 ,x° = 8. 527 ) R s B R () =
5.502, " =8.076) A EHEHAESIF¥E XL (P<
0.05) ;1 BDR 15 PDR £ B9 3L P B % (x* = 0. 341 ) il
SO IS () = 0. 288) Jr Ml B4 it 2 = XL (P>
0.05) .,

Logistic [A] U3 23 ¥ 25 30 7R, Prol2Ala 3 K 2 &M
(P=0.007,0R=0.261,95% CI.0.098 ~0.694) Mk ifi
LI (P=0.013,0R=1.459,95% CI:1.082 ~ 1.967) Fl
M S JBEEE (P=0.013,0R=1.895,95% CI.1. 147 ~
3.130) ¥JJ& F DR KAWL fER R &
31Tt

T A AL Y T AR 1 B 0 800G 2 1A ( PPAR) & — 25 el i
RIS PO A2 SR TR i T A% PRS2 AR B 20 1l %, g 8 1]
RPN A0 A0 R S L DR 1 S, He b PPARy LRI TE
JIig 10 4 L 434k, BB A3 1 5 R MR RN 4 e S vy v i T
FAEH, PPAR-v2 JE[H Prol2Ala Z PR R 2 Yen
A X 34 7 N R ABERF I IR AE A, 45 PA, AA AN
PP = Fh3E A ;B & PPAR—vy2 JE R B WL —Fp s 57,
H TN T B 155 12 %5 T CCA—GCA B R  fER A
I AR A I R A A TN ETR, 51 T R AR SR,
M SEE PPARY2 5 St 376 DI RE

ITAESK ,PPAR—Y2 H:[H Prol2Ala £ 251E 5 2 SUBH IR
SR (T2DM) FIIF5 8 R iz, Hofb Gouda L2 S v
K HATE NI AT T =38 Z AR Meta 23047,
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F1 BEHBE—RER xxs
o P53 AR BMI Wi PRI FBG GHbAlc TG TC
(B/40) (%) (kg/m*) (a) (mmol/L) (%) (mmol/L) (mmol/L)
NDR 2 14/16 59.23+7.58 23.36+2.58 14.57+2.76 8.42+3.13 8.08+1.87 1.60+0. 80 4.54+0.99
BDR 4 17/13 58.20+£6.70 24.04+2.85 13.87+2.99 9.36+2.49 8.85+2.15 1.89+1.48 4.69+1.16
PDR 2 16/14 56.83+7.01 24.49+2.75 14.27+2.72 10.74+4.49 9.55+2.39 2.42+1.29 4.59+0.93
F2 ERFEBMEMERFEMBREIRE (% )
o () F PRI R AT R S B R R
PP PA AA P A
NDR #4H 30 12(40.0) 16(53.3) 2(6.7) 40(66.7) 20(33.3)
BDR 21 30 21(70.0) 9(30.0) 0(0) 51(85.0) 9(15.0)
PDR 41 30 23(76.7)  7(23.3) 0(0) 53(88.3)  7(11.7)

E1 EEYISEKEE M W S0bp 19 DNA R4 T-RHFRIC:2,
7 #J PA %%%ﬂ;l,3,4,5,6 ?‘J PP ill:lj_o

gEL R AT A AL R AT LU T2DM & 9 XU [ G
20% ;Meshkani %5 BF 98 UF 52 Prol2Ala 22 25 % 0T L34 i
A1 JE LA I 5 R P SRR | o R S BT, DT R Y
A I (A 21 o e DU 2 AU PR AT (4 BF 5t
132 THRIZSE IR 2 80 (Ala S 07 56K 240
il T2DM & 95 i A 37 M R 7[R B 7E PPAR -2 JE[H
Prol2Ala 2355 DN MAHICPEREFE T, HUMORE FR 995 115
HULRGE S FR A S0 5 RS TR AR A HE T SR A N HE A
TG A A SR IEXT DN A& A= & SR A R 7E
FH Bl e FR A SE K | i A O B 4 FH AR B ] 5 3% =X
R AR A5 0T T b DX G I 2% OC 3R A DUIE T2DM 8 35 E A7 bt
5%, K IE DN 20 PA LRI K A 247 L AR i K T
DN 21, iA Ry A ZE{ 3 P Al LA/ DN i & 2R

VA s 400 1) B 72 5 0 D s S [ )i T Dk e
BRI 3T R 9, {H PPAR—v2 BE[H Prol2Ala 27545 DR
B AR SCPE I 5 [ N AR L HLZ5 18 R R — B, Malecki
ZEIXE 224 Y% 2% 2 HOBE PRI ABERFST, BB A LR
f£ NDR B3 h () 3 A SR B 5 L #E DR B b s Ik
12225 PERT AR DR 19 & A, A 2507 FE IR G v] BEJE DR (1)
— PR IE R T Petrovie 2810 MDA R 7E N 2 BBk
PRI N BEH  PPAR -2 JE[H Prol2Ala £ 4555 DR JF G
W@ AH G . Costa 25 3 o o 88 KA 2 BUH PR 5 A B
WFFE M7, B PPAR-~2 JE[A Prol2Ala £ 415 DR
WA A I T PPAR—y2 FEH A2819G £ A PE Al fig &
DR {5 N, U H R 4ok PDR R TP R, T8
TR B, L AR IE Y R HERR DN 35 i i o 45 955 9 19 52
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M, Xof A DR oA 9 2 (1) R 0 A AE Malecki %6 AR5 Hh AT
JIT A B, T ELAS [R] I8 ) 382 A% 175 0 W] REAF 7 22 52, 55 1
MIESIEAR B, O T INE A R B2, FATT7E HERR
1 DN IR s S5 A s (4 Bl [, R AR XS B — 1 2
TR PR 8 AR DA BF TS0 5 O DR B8 3 AF % BR 58 7
40 ~70 % Z[i] BEPR R REALE 10 ~20a 2 1], [6] 94 A 1fi
B AR S AT RESZ I DR & A i AR AL dE bR, 5 36 D A — iR
AT

FATRIBEFE LSS 7 | 78 LU 7l DCER 23 DU 2 AU AR
s NBEHRTEAE PPAR—v2 JE[H Prol2Ala 224511 2 &4
LR AN 3 FhEER 2L NDR 46 . BDR £H F1 PDR 20 A% 35 [R R4
AN A K R o3 A 22 S W B A G2 L (P<
0.05) ; Logistic [FIJHA MM & R 7R Prol2 Ala JEN 2 351 5
DR & 5 AR G . Hhy 7 I B 3R 52 R B 68 1 AL 0 JIE
FIB PR R AR ON 0 PDR K AR 57 fE
FEU M B U A0 B A A B R A PR R A I
P2 1 5 0 o 00 D00 IS N B 440 B P 5 A R se L T A A
FE R IR PPAR—v2 [ Prol2Ala 22251k AT LLBS AL A4k 1) figs
5 BB A | VR 1A D R 6 A A0 e 2E A 07 4 Y o>
A BARATTIAR Ala 55355 AT BB /D DR #9424

1 X AT, AT AT T PPAR —y2 St [
Prol2Ala Z25E2E DR KA M FE RN R, I 04 Ja B
TAERRT —E Mz, HR2d T AR ST AR FIECR
Z SR T — LA, R, AT AR S KA
A IFRAIRDT PPAR—2 B[R 27 mi (0 2 251 50 IR
T AL I 5 78 B O 2R, SR B T RS SR A AR
SEHk
1 5KARIF. IR, 5 2 . Jbat: ARV HiARH: 2010:260
2 Gouda HN, Sagoo GS, Harding AH et al. The association between the
peroxisome prolife — rator — activated receptor gamma2 ( PPARG2 )
Prol2Ala gene variant and type 2 diabetes mellitus: a HuGE review and
meta—analysis. Am J Epidemiol 2010;171(6) :645- 655
3 Meshkani R, Taghikhani M, Larijani B et al. Prol2Ala polymorphism
of the peroxisome proliferator—activated receptor—-gamma2 (PPARgamma-2)
gene is associated with greater insulin sensitivity and decreased risk of
type 2 diabetes in an Iranian population. Clin Chem Lab Med 2007 ;45
(4) :477-482
4 (a1, B AR, 45 o SIS O 2 AR v B
Pro12—Ala AT AERFEIEDUBA 2 AR AP PE SR LI P
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ERAEFRAERBRERY EREAEANE
BALAFR Cin=s BERK BHEHR SEHRASTESHHAIERFTS)
MO © 1p=1pm KB M[m];Cm[cm];um{ pm]; mpm{nm]
®BE Fermi 1 Fermi=10"¥*m=1 fm RE KG,Kglkg]; T[t]
®E dyn 1dyn=10"% N B pa, P, ,P[Pa]
THA kgf 1 kgf=9. 806 65 kN Py nt[N]
WA o 1 tf=9.806 65 MN Bt see, ("),Ss]sm, (') [min]; hr, hs (4 %0
BERSUE atm - 1am=101.325 kPa [h]sday(d]s wk[ 21, i, B B B 4 5 1
IBRKSE at 1 at=9. 806 65X 10* Pa mol A ,%@%ﬁ%l;m;r[a]
% Torr 1 Torr=133.322 Pa HA f[F]
ZKFHY mmHg 1 mmHg=133.322 Pa B Q—m[ Qm]
KK EE mmH,O0 1 mmH;0=9. 806 65 Pa Wi HZ,H,[Hz]
i e Lee=1mL o, e ev[eV];Kev[keV];Joule[ ]
BRI D 1D=0.9921u ok WWT KWW
FRE K 1K=1K . Lin, lum[ 1]
FEAD - wemo Lrpmd /min e B Ly, lux(1x]
IR erg 1lerg=10"7]
* cal 1 cal=4.186 8 J UBCAHE IR bal Bl
K kcal 1 keal=4.186 8 kJ MR svLSvl
B (i 8B 1E=1kW-h
S ) 15 J)=735.499 W
E =P} hp 1 hp=745.7 W

(AT 2 4 )
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