896 ISSN 1007-3949 Chin J Arterioscler, Vol 23 ,No 9,2015

- IR - [XEHS] 1007-3949(2015)23-09-0896-06

DDAH2 FEH - 449G/ C 251 )2 ADMA K5 2 BIHER 3%
& ISl ok RERE b G AH 5% e

AR, mEE, X8, R, EXBY, RET
(REHK S E—WBER | AR, 2. ke, 3.4 B4, 4. F/7 4, =d 4R T 650032)

[RER] —FEAHRBR_FhERER?2, AR SZEMH, FENHARE_FEIFRRKR, 2 ABEB;, IFHRBERL
[ ZE] BHH HIT—FEAH R = TR 2(DDAH2) A B -449G/C % MR AE 3 Akbe — F 24 & 8%
(ADMA) K-F 15 2 RS R/ AR B ARt da £, ik BSRBAOBARBIRAEAFERE S E5RER
xt 146 1) 4 B xT 18 5 Fe 238 48] 2 AVHE FRo B [ 2P KA ST S BB AR AL AL (DO 48)80 4], &3 -F- A 3h bk B AF AL AL
20(D1 28)71 41, A FF Pt B S Ak s AR AR AL 20 (D2 40) 87 4 ] 49 DDAH2 3 B -449G/C % AW ut4T4m | & 8 5%
SRR A e ADMA R IR A AR AR D St RMERARE G RIER, B8R 2 ABER
BTSRRI AEARALLE (DI + D2 1) DDAH2 A F -449G/C ARAAMER C FAAFHMEZ T DO 4A(P<0.05), 2

RAE R gm 4L DDAH2 A B -449G/C A& B A 45 35 F LA 5 549 ADMA K-F(P <0.05) ;ADMA K-+ DI +D2 4
>D0 48, H D2 >DI1 >D0 28(P <0.01), Logistic &3 %7, f 3 ADMA 2 2 B 45 RIRAF IR BRI L £ 5 X
ety e B %, DDAH2 A B -449C/C A WA Z 2 B4 i &St Sk L L A A W&, &t Exdik
R X EABEY ,DDAH2 A B -449G/C KR A Tk £ 2 B8 RR A FF I RBHR L AT HH AR T, ZAR
A% A H B A A 569 ADMA KT | e 3t ADMA R 5T4E 4 2 B4 B 3 Bk AR AR AL K A R R R e Tl B F
[FESHES] RS [CERARIEAD] A

The Correlation of Dimethyl Arginine Dimethylamine Hydrolase 2 Gene -449G/C
Polymorphism and Plasma Asymmetric Dimethylarginine Levels with Atherosclerosis

in Type 2 Diabetes

SHI Rou', YANG Jing-Jing' , LIU Hua>, CHEN Hong-Yan®, LEI You-Ming*, and SONG Dian-Ping'

(1. Department of Diabetes, 2. Department of Clinical Laboratory, 3. Department of Ultrasonography, 4. Medical Department

Jor Cardres, The First Affiliated Hospital of Kunming Medical University, Kunming, Yunnan 650032, China )

[ KEY WORDS] Dimethyl Arginine Dimethylamine Hydrolase 2;  Gene Polymorphism;  Asymmetric Dimethylargin-
ine; Type 2 Diabetes Mellitus;  Atherosclerosis

[ ABSTRACT] Aim To investigate the correlation of dimethyl arginine dimethylamine hydrolase 2( DDAH2) gene
—449G/C polymorphism and plasma asymmetric dimethylarginine ( ADMA ) levels with atherosclerosis in type 2 diabetes
(T2DM). Methods The DDAH2 gene —449G/C polymorphism was detected by polymerase chain reaction-restricted
fragment length polymorphism ( PCR-RFLP) in 146 normal controls and 238 patients with type 2 diabetes ( including 80
without atherosclerosis patients (DO group) , 71 early atherosclerosis patients ( D1 group), 87 middle-late atherosclerosis
patients (D2 group) ). The plasma levels of ADMA were detected by enzyme linked immunosorbent assay ( ELISA).
The genotype frequencies, allele frequencies and clinical index were compared among these groups. Results The
G/G genotype frequencies and G allele frequencies in D1 + D2 group were significantly higher than those in DO group (P <
0.05). In patients with type 2 diabetes, plasma ADMA level in G/G genotype group was significantly higher than that in
C/C + G/C genotype (P <0.05). The ADMA levels among groups: D1 + D2 group > D0 group, D2 group > D1 group >
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DO group.

A statistically significant difference was revealed after performing covariance analysis on the data (P <0.01).

Logistic regression analysis showed that plasma ADMA levels were the determinants of the occurrence and development of

atherosclerosis.

The G/G genotypes of DDAH2 gene were the determinants in atherosclerosis patients.

Conclusions

The G/G genotype of DDAH2 gene may be genetic predisposing factor of atherosclerosis in patients with type 2 diabetes in

the Han population of Yunnan.

The G/G genotype of DDAH2 gene carries higher ADMA levels.

The level of plasma

ADMA may be a predictor of the occurrence and development of atherosclerosis in patients with type 2 diabetes.

W DRI KA T A A2 2 BUBE DRI (type 2 dia-
betes mellitus, T2DM ) & F BB EE R H 2
— o K EERE AL (atherosclerosis, As) F& K ML Ik
AR e BEOEE RE . AR 6 BR MR W OER RS & R
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WEFEEE <1.3 mm LBy i ik NE P R,
)N EFEEE <1.0 mm BT ERFIF,
VWA ER, 2R ERT As o0 Bk 4 B
WEH FAH D24, EFFH* - FATNEEER
EEASEFALE S N, B A KRR EFE
MESFOWET E A4 2L eidrgD | R
R EMREH VA DI A, EHH A DO 4,
1.3 DDAH2 E[E -449G/C 740

Jl 4 fn 35 [F 41 DNA B3 32 BURK | & $£4T7 DNA
W, WEMIF® 5'-CCT TCT CGT TCG GGT ATT
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AT M 22 BE afn $E ( fasting blood glucose, FBG) | 4
J& 2 h i # (2 hour postprandiat plasma glucose,2h
PPG) . & fE [E B (total cholesterol, TC) . H 1 = B
(triglyceride, TG) | & % & fif & & fE [ B (high densi-
ty lipoprotein cholesterol, HDLC) 1K % & fis & & f2 [&
B (low density lipoprotein cholesterol, LDLC) , A &
B AR N E A b L 41 & & (glycosylated hemoglo-
bin Alc,HbAlc) & &,

600 bp-»
300 bp—»

100 bp—»

50 bp—=
M A B C D E F

1. DDAH2 EF -449G/C i m &tk E M K
50 bp Marker, A B & C/C 3HE!,C.D N G/CHHEELE FH G/G
LA

Figure 1. The electropherogram of genotypes of DDAH2
gene —449G/ C polymorphism
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fEIRE R, P<0.05 h ZRHRITFENL,

2 # B

2.1 #&HE DDAH2 EE -449G/C BEER R ZE (L
BEREREL &

D1 + D2 21 DDAH2 &K -449G/G FEH A G
SN FE IR T DO 20 (P <0.05) ;D1 £H 01 D2 41
DDAH2 JE[H - 449G/G FE R BRI A G 4537 3 [R 4 K
ST DO 4H(P<0.05) ,fHZ7E D1 5 D2 2
] 22 RISt X (P >0.05), D1 20 .D2 41 . D1
+D2 41 DDAH2 H:[K - 449G/ G R BIFN G 257 3
PRUSB R 47 ve - IE 4 X BRZH (P < 0. 05) , DO 4 5 1E %
XA 2ZF TG E L (P>0.05;% 1),
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2. DDAH2 EF -449G/G EFE B =4l B B (i 3k s b 2 8L )
Figure 2. The sequencing maps of G/G correlated PCR products( sagittate shows polymorphism site )
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Figure 3. The sequencing maps of G/C correlated PCR products( sagittate shows polymorphism site, triangle shows restriction en-

zyme cutting site )
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Figure 4. The sequencing maps of C/C correlated PCR products( sagittate shows polymorphism site, triangle shows restriction en-

zyme cutting site )

+R 1. £ DDAH2 EFBFRINE M EFR=R

Table 1. DDAH2 genotype and allele frequencies in each group

s i FER Y &g s

C/C+G/C G/G C G
1E % BR 2 146 1105(72.0% ) 41(28.0% ) 141(48.3% ) 151(51.7% )
DO 41 80 57(71.2% ) 23(28.8%) 77(48.1%) 83(51.9%)
D1 4 71 33(46.5%) 38(53.5% )™ 40(28.2% ) 1102(71.8% )™
D2 41 87 47(54.0% ) 40(46.0% )™ 39(22.4%) 1135(77.6% )™
DI +D2 41 158 80(50.6% ) 78(49.4% )™ 78(24.7%) 2238(75.3% )™

C/C FERBIMI R <5, 818 G/C IHAMHAT /M, a y P<0.05,5 DO 4 ;b H P <0.05, 5 1E % % B4 i,

2.2 ADMA KERIGKE R

WP S DO 4 AE % FBG, 2h PPG,
HbAlc TC TG HDLC LDLC f£7E4i 2425, th
J7 2253 WS IE 3K SE PR 2 B 520 J , ADMA 7K ~F-7E DO
HARE T IEH XTI (P <0.05) . 4E#A7E D1 +
D241 > DO 20 .D2 40 > D1 41 > DO 41, SBP DBP,
BMI W AHFE%07E D1 + D2 46 > DO, LDLC 7£ D1 4 >

R 2. ZHE ADMA KERIGHFKS R LS

DO 4, Z R A G T2FE L (P <0.05 ), ADMA /K3
1E D1 +D2 20 >DO0 2H D2 21 > D1 21 > DO 2, "] U,
B As UERE, 2K ADMA /K4 2 a4, 5
ERBGIFE (P <0.05 ), NHERIRZH
P, AT B 7 25 43, BB 3 SR 2 ] IR 36 1) 5
Wl 5 , ADMA 7K FAE 45 20 8] 1) 22 Al A Gt 2 X
(P<0.01;%2),

Table 2. Comparison of ADMA levels and clinical parameters in each group

W H IEFXTE (n =146) DO 41 (n=80) DI #(n=71) D24H(n=87) DI+D24H(n=158)
AR (%) 49.16 +9.49 43.85 +11.00° 50.34 +9. 16" 54.41 +9.67™ 52.73 £9.63"™
TC( mmol/L) 3.54 £0.66 4.38+0.91° 4.85+1.05" 4.51%1.15 4.65+1.12
TG( mmol/L) 0.96 +0.25 2.01 £1.69* 2.33+1.66 1.85+0.93 2.05+1.30
HDLC ( mmol/L) 1.14 +0.13 1.01 £0.24* 1.06 +0.26 1.03 +0.25 1.04 £0.25
LDLC( mmol/L) 1.85 +0.47 2.74 £0.72° 3.17 £0.80" 2.91+0.91 3.02 £0.87
HbAlc(% ) 5.95+2.13 9.95 £2.60" 9.18 +2.71 9.47 £2.19 9.35 +2.41
FBG( mmol/L) 4.63 £0.37 6.53 £2.21° 6.43 +1.78 6.54+1.78 6.49 +1.77
2h PPG(mmol/L) 7.12 £3.26 10.62 +4.27 10.19 +3.22 11.77 +3.24 11.12 +3.31
SBP( mmHg) 112.55 +14.38 112.69 £9.15 120.49 £12.59"  121.57 £13.61" 121.12 £13.14"
DBP( mmHg) 72.25 £8.02 73.56 +6. 81 76.59 +8.83 78.74 +7.87" 77.85 +8.31"
BMI( kg/m”) 22.91 +2.64 22.46 £2.09 24.99 £3.15" 24.11 £3.34" 24.47 +3.28"
RS 5.05+0.78 5.15+0.89 5.91 +0.67" 5.93+0.91" 5.92 +0.80"
ADMA ( pmol/L) 4.79 +0.68 6.91 +0.73" 9.02 +0.55" 12.20 +1. 14" 10.88 +1.83"¢

ayP<0.05, 5IEWXFIELA; b N P<0.05,5 D0 ZHH#; ¢ M P<0.05,5 DI 41H%E:; d A P<0.05,5 D2 4 H#,
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2.3 T2DM & DDAH2 E[E -449G/C L ZAE
HEREAIE ADMA 7K F R IGRIEFR L&

5 C/C+G/CERBIM L, G/G R RN &
ADMA KV &, 25 ARITEE L (P <
0.05;%3),

3 3. T2DM E#& DDAH2 EF -449G/C i m AR EEE
iE] ADMA 7K R i FRIEFR L8
Table 3. Comparison of ADMA levels and clinical parame-

ters in T2DM patients with different genotypes

moH C/C+G/C(n=137) G/G(n=101)
IR (%) 49.23 £10.93 50.27 +11.01
TC( mmol/L) 4.60 +0.97 4.50 £1.17
TG ( mmol/L) 2.01+1.42 2.07 +1.47
HDLC ( mmol/L) 1.04 £0.22 1.02 £0.28
LDLC( mmol/L) 2.96 +0.73 2.87 +0.95
HbAlc(% ) 9.52+2.33 9.60 +2.70
FBG ( mmol/L) 6.44 +1.97 6.60 +1.88
2hPPG (mmol/L) 11.05 +3..73 10. 82 +3.60
SBP( mmHg) 118.28 £12.98  118.14 +12.04
DBP( mmHg) 76.78 £8.49 75.81 £7.48
BMI(kg/m®) 24.88 £3.43 24.50 £3.46
ADMA ( pmol/L) 9.14 +2.41 10.02 +2.41*

aN P<0.05,5 C/C+G/C HEBLE,

2.4 T2DM &3 As HEXEREZRS

YE#& M 9. 4E . SBP, DBP, BMI, TC. TG,
HDLC . LDLC. FBG . 2h PPG ., HbAlc, W% 4l 45 %k .
DDAH2 &KL ADMA 7KF-8 F A8 5, 535 DL As &
A 55 BB S AR R AR 38 B AL ek it
17 Logistic [fl 19 43 #r, 45 S W /R, ADMA /K °F-,
DDAH2 -449G/G JEHBJE T2DM &9 As B4EM
fEF N Z (% 4) ; ADMA /KF2 T2DM &9 As kK&
IfER %, G/C JEF A JE T2DM H 9 As kKB
MfER R (£S) .

% 4. T2DM & As KM B EE M Logistic B39 #7
Table 4. Logistic regression analysis of the risk factor for

occurrence of atherosclerosis in T2DM patients

AT 95% CI

- B S.E. Wald P OR
FrR IS e

TR LR
ADMA 7K3F  3.757 0.947 15.755 <0.001 42.835 6.699 273.874
G/G H:FA 1.017 0.283 12.911 0.013 2.765 1.588 4.815

& 5. T2DM &7 As KRB E R H Logistic =351
Table 5. Logistic regression analysis of the risk factor for

development of atherosclerosis in T2DM patients

HEAJA A 93%Cl

F7 T A B S.E. Wald P OR

THR O ER

ADMA 7K-F 3.048 0.884 12.213 <0.001 39.047 5.208 150.614

3 4 i

BHRIK S As e R%Y], As 19 & A Fk 2 5 i
BN e A G, R — A A AR
B PR AT 5K R, B A T S A A —
AR AN 2 e el ) ADMA m] ] —
FALABIA I, ADMA T AE 06 T A L3 K
A5 PN 2 AL, F P ok R AR S B T 1 Y
BEOR AR N-H LR 0 FF LA 5 K AR B, I
b iy ADMA 3 % 2 DDAH /K i AR 35 25 1
DDAH F%/3>& DDAHI 4 H1 DDAH2 By A
DDAH2 2 3k 56 M 19 ole 28 2 P B2 4 J i 4 48
ADMA BUR B —A S ZALH A AR O 21
T2DM % 4= N i ShRE B i) £ B N & 2 —,
DDAH2/ADMA Z%¢ 1] G i3 48 f 7 7 1 PR K
MRS BT i A6,

TEH2 Wi 1 TG 3 A 10 0 bR 2B v I 3%
ADMA 7 # HN DI RE T ¥, 80 ADMA r] fE2:
5T BRI Z R AR AN RE D) T2DM R R & 1
R hRE 0 A R R B — B I ADMA 7K
ST R A T ARRN T LK R e i 2% R A AD-
MA 1 By By il A O K il A P e TR T S R
T 5 OB, BB B9 I3 ADMA JKSEIRBH 2
RO 5 ILIR A A TR A S B e Bk o
20 b S ek R v I v W T PN R A,
ML AT B -5 EUA R K -1 58, 306 DDAH 37 14 ff
ADMA S IA K7, LR ADMA 7K Tt
5 55 1R OB 3 DI AH O, LT DR T R 5 o i s B 4R Ak
NP B SR AT O, AR K I, E = m H X%
T2DM B, ADMA /K V-7E& 40 22 558 G it 2
=X, T2DM 431 As # ADMA ZKFH i s TR &1
As &, HBiE As FREERYINEE , ADMA /KT i 3 #4
o 21T T2DM &I As GRS ZE 1Y Logistic
[l 2047 75, ADMA 7KF-2 T2DM G 5F As KA K
KM AR N ZE, Z45e 5 B NS ¢ i iE —
O HOR ADMA AI/ENTLEE T2DM A 9F As &2
KRR bR Z —

ANHIFSE & BUAE 2 B HL X DU A E R A7 DDAH2
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LR —449G/C 238V, D1 +D2 4 G/G HEHAIH G
SR BL P 5 T DO 4, Logistic [ J7 43 #7 %6 B
DDAH2 -449G/G FEHALE T2DM 591 As &AL 1)i8
1R (BJE D1 20 D2 21 Y 3k R R 43 A1 K 55
o I 22 T W AT G v S, 578 DDAH2 FE[H
—-449G/C ZBYEE As W1 ) & & Jt ¢, DDAH2
—449 GEENT LTI fEZ T2DM & 31 As KA 8%
hahfa AR, BEAAT 5K 0] DDAH2 -449G/G %k
R TT AIC DDAH2 FE N Rk S, 8 ADMA 7K
LA Wallace 25 JRIESE, 38 a3 55 ASE N
29 DDAH2 J 5 26 58 F9h P A9 s p Al i 3¢
ADMA [#AE, IR & 31 DDAH2 KE[H — 449 G 3L [H
RITTRESEAT B = 19 ADMA AKF, FRAT 1RG0 78 4R
T2DM £ G/G K A5 35 ADMA 7K1 i 2 4
TEEO PR HE I DDAH2 £ R - 449G/ C £ 251 1T g
L5 ADMA B 7K S AR T3S i T2DM & 2B As 1Y
S, (A TFARF R AR RN, H DDAH2 JEH
b7 45 AR AR SE R ek A s > TR ek ok
N KA G 2 ALK R A it — DT
25 bk A 50 2 8 78 1E 25 e b DU
ErP ADMA /KF RIS T2DM & 91 As K45 % @
FIFERE R, DDAH2 L[ - 449G/G L H R 5
BABm I ADMA /KF iZ 5 A A GE /& T2DM &
IF As KRG R E . ADMA A H i i 8 T2DM
TR LA 78 1 T s, RO 48 A 5 1 — 25 TR ADF
5% DDAH2 JEH Z 85 T2DM 1% R K AE AL
il XA DR R I 5 28 1) 35 RIS W7 2 32 [RGB 97 L
P .
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