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BE] HMN %4 2 BUHERE (T2DM) 3 eNOS G894T L4 & ACE JEH /D L4517 SR
WiE (DKD) MYCER. Jiik  IEHCT2DM B 231 BRI @R I (NC Z1) 101 ], FHSRGEEE S BRI
B EEZAM (PCR-RFLP) JyikaillH: eNOS G894T 4 ACE 2 I/ D 235, Hirp 2 BRI IR 1EH A
F KA DKDO 41 145 i, i (8 AR R DKD1 41 39 5, Kt (8 R ED DKD2 41 47 . Has s #4541
ABEF T WS S MR I SR R R A | A LSRR DL RGN ROk, &5 (1 NKDO. DKDI1. DKD2
3 HENGRTRIES, B TR EA SR (x2=4.393, P=0.036), HABIGKRZR LS H258; Q)
eNOS Ft R JE R 7Y Je 667 JE R e 5 L (B B RG24 25 57 (x2=5.054, P=0.282; x2=5425, P=0.066); (3)
ACE DD J:[FT7E DKD2 #il DKDO 4 8] tb A it 227 (x2=12.608, P=0.002), DKD (DKD1+DKD2) I
DKDO A G255 ( x2=10.671, P=0.005); D Zfi3EH7E DKDO/DKD (DKD1+DKD2) 4 [a] e 44 4iit
2R (x2=7.284, P=0.007); (4) eNOST A EFE 5 ACE D A FEEILAART, KHBTHE 2R (x2=
1.884, P=0.296). i FEHETTHEMIXDBUEAS, eNOST Fl ACE D 7ML AETT 862 DKD s A% fa i 5
ES
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The Association of Concomitant Presence of Endothelial Nitric
Oxide Synthase and Angiotensin Converting Enzyme
Polymorphism with Diabetic Kidney Disease
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[ Abstract] Objective  To investigate the association of concomitant presence of endothelial nitric oxide
synthase and angiotensin converting enzyme polymorphism with diabetic kidney disease. Methods  Polymerase
chain reaction—restriction fragment length polymorphism ( PCR-RFLP) methods were used to detect the gene
polymorphism of eNOS G894T and ACE I/D, in 231 unrelated Guangdong Han people with type 2 diabetes and 101
normal controls (NC group). There were 145 cases with normal albuminuria (DKDO group) , 39 cases with
microalbuminuria ( DKD1 group) , 47 cases with macroalbuminuria ( DKD2 group) in type 2 diabetes. The
relative clinical data and genotype frequency were compared among the groups. Results (1) there were no

significant differences in the clinical characteristics except for systolic blood pressure among DKDO DKD1 DKD2

[(E€WmB] | AEHP LR REF SR E (K20132A097)
MEE®MN] ek (1969 ~), 2, WMEgEMiT A, BE¥6t, BIFAFE, T8RRI M HIf RRE R A 0T

Ll R TAE.
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groups;  (2) The frequencies of eNOS genotype and allele frequencies in ecch groups were not different

significantly ;

(3) There were statistic differences in the frequencies of ACE DD genotype between DKD2 and

DKDO group. The frequencies of ACE DD genotype in DKD group was significantly higher than those in DKDO

group. Allele frequencies of ACE D were of significant difference between DKD and DKDO group;

(4) Allele

frequencies of concomitant presence of allele eNOS T and ACE D were not different statistically in each groups.

Conclusion

development.

The concomitant presence of allele eNOS T and ACE D may be not a genetic risk factor of DKD

[Key words] Angiotensin coverting enzyme; Endothelial nitric oxide synthase; Gene; Polymorphisims;

Diabetic kidney disease.

¥EFRWE  (diabetes mellitus, DM) B3 ™ HE
18Pk I AR AE Z — SRR B R ( diabetic kidney
disease, DKD). {HLIBE4HIAE B 28 5 LI AR
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I, kA HEY s HETC B DKD 2 5L H
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BEPREZL (DM) « BEHEX 231 f1] 2 7B PR 9 i
H, % WHO 1999 412 Wrbr i 3474 JR s 12 W,
WA Hh A s 2 S R PR 2 432 S A8 I R E 2 4
Tl ) OB R BB R B 4 (2014 42D )P
W VR B0 (12 WA v 12 IR DR 9 B, KR A
EHHEHE (UAER) #1704, s hIEWHEA
FREN DKDO 20 (UAER <30 mg/24 h) | {18 1
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TT JEH A

FREI DKD1 2H (30 mg/24 h<UAER < 300 mg/24 h)
MK E & A REN DKD2 40 (UAER =300 mg/24
h). H DKDO 4 145 5] (5 70 ], < 75 f) ,
EHJAERY (56.57 £15.13) %4, DKDI1 4139 {5l (17
19 %, 220 f) , FI4ER (64.10 £14.00) % ;
DKD2 4 47 5] (55 18 %, % 29 #) , “FIJ4FE ik
(62.15 £ 13.05) %.

1.2 Fik

1.2.1 DNA#RE ## DNA F QIAamp DNA Mini
kit 127 G AR

1.2.2 PCR-RFLP 7 &#iMl  eNOS G894T £ 74
PE FWESI9 50 —~AAG GCA GGA GAC AGT GGA
TGGA-3" , T if51 ¥ 5 -CCC AGT CAA TCC
CTT TGG TGC TCA-3~ (b st w7 Ak 2 #r I 3t o
DA, PCR FUVAKRZR SOV S5 L R i) 564
WHE FA A2 B S5 S5 AR T, PCR P12 R
il N VT Banll BV 5 B LR Y, GG BE PR Y
NG RA ., WEVIEA 2 R B 163 bp Fil 85 bp
; GT RS GHT fiR7E, MYIEA 3 MR E
Bl 248 bp , 163 bp 1 85 bp; TT JEPE T LA 14
248 bp R B, XFEEY) G H L ALk TT AL
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Fig. 1 The sequencing picture of TT and GG genotype of PCR-RFLP
RSk I HE 28 eNOS 2 7 ANEF 894T, 4724 eNOS 25 7 7 F 894G
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1.2.3 PCR AZE®M ACE 3H /D 2544 F
51 % 5° -CTG GAG ACC ACTCCC ATC CTT
TCT-3" , TFI#514% 5 -GAT GTG GCC ATC ACA
TTCGTC AGA T-3°  (bETHT B A il s &
B). PCR Y43 BERH IR G 11 B AY KA 490
bp FrBt; DD ZEHAHAA 190 bp A Bt 1D AUA] I
F] 490 bp F1 190 bp2 /~5&717. DD LRI K 1T FE [
AU (B 2, 3), mdbat i B kit
L.
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Fig. 2 The sequencing picture of ACE DD genotype
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Fig. 3 The sequencing picture of ACE II genotype

MR 3 Al 0L SER AR AL L 22 S A 4
PeEE Y (x*=13.459, P=0.009). DD [ AI7E
DKD2 #1 DKDO [a] F 4t it %% 26 % , 7 DKD
(DKD1+DKD2) H1 DKDO 41 [0] He &5 0R AT G it2 2
Sty HAh A R TG 25 5 &AL A5 B
LA S35 (x2=7.546, P=0.023), Hrh
D & 5L A 7E DKDO/DKD (DKD1+DKD2) #4164
GiileER, HEeSAmyngil#25.

2.4 %% ACE D #1eNOS T {5 5HHILLER

R4 . KRR DM TS BES
Gl EIp s g pes =2
3 it

DKD J25 2 2 U R 5 AR i 32

BRI, DKD j&Z LR g, PR B —4A
A& AT (endothelial nitric oxide synthase eNOS)
N M Bk R (angiotensin converting enzyme
ACE) FE[HJE DKD Ay REA .

2 FHBFIE R . eNOS TT K PR B 45 4 78
DKD1 £ % DKD2 4 *%¢ DKDO 4 #5A Fh it #,
BEXGIT=ER, THEMERIFEMM. eNOS
G894T 24515 DKD AL LEERAKR, X5
Ka tia G.S SF WP 45 R — 80, M 54K 5490
FERIFA—FL

AW R ACE DD JER B 565 DKD
Bk #T T, H DKD2 A1 DKDO HAA 4
P12 %, DKD (DKD1+DKD2) #1 DKDO 44
giite# = X, T DKDO F1 DKD1 A Tese it ¢ &
X, DKD1 #1 DKD2 8 IN G2 X, KW
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Tab. 1 The clinical characteristics in patients with type 2 diabetes (x+s)

15F5R DKDO DKDI1 DKD2
e B 720 70/75 19/20 18/29
iy (%) 56.57 +15.13 64.10 + 14.00 62.15 £ 13.05
ek (4F) 498 £5.17 6.78 + 4.64 7.70 +3.95
BMI (kg/m?) 23.39 +3.05 2427 £3.52 23.98 +3.65
WHR 0.93 + 0.07 0.97 +0.06 0.97 + 0.64
SBP (mmHg) 137.37 + 18.11* 149.13 + 19.85* 159.77 + 24.09*
DBP (mmHg) 81.70 + 12.49 84.23 + 14.16 81.66 + 12.81
FBG (mmol/L) 8.81+3.29 9.49 +3.93 8.70 +2.70
2hBG (mmol/L) 14.86 £5.76 15.40 +5.34 13.30 £ 4.52
HbA1C (%) 9.87+2.85 9.85+3.16 8.80 +2.55
CHOL (mmol/L) 5.02+1.94 4.82+1.60 5.55+1.67
HDL-C (mmol/L) 1.09 +0.38 1.00 +0.39 1.01 +0.30
LDL-C (mmol/L) 2.62+1.06 2.48 +0.85 2.86+1.13

BMI: KT $5 % Body mass index; WHR: JER [t Waist hip ratio; SBP: XA JE systolic blood pressure; DBP: #F ik f
Diastolic blood pressure; FPG: Z5 i il ## Fasting plasma glucose; 2 hPG: 4 )5 2 h IfL#% 2 hour postprandial plasma glucose;
HbAlc: HHLIMZIEE T Glycosylated hemoglobin Alc; TC: AHEEE; HDL-C. S8 ARE A EHEEE; LDL-C. KZEIREN
IEL [ .

F2 %&iHeNOS ERESIEMEMER [n (%) ]
Tab. 2 eNOS genotype and allele frequencies in each group [n (%) ]

FER Y SN A
20 5 BE ()
GG GT TT G T
DKDO 145 110 (75.8) 26 (17.9) 9 (6.2) 246 (84.8) 44 (152)
DKDI 39 26 (66.7) 7 (17.9) 6 (15.4) 59 (75.6) 19 (24.3)
DKD2 47 32 (68.1) 8 (17.0) 7 (14.9) 72 (76.6) 22 (23.4)
DKD (DKD1+DKD2) 86 58 (67.4) 15 (17.4) 13 (15.1) 131 (76.2) 41 (23.8)
FNER GI% (D
% 3 £4HiE ACE EFESREFMEMER [n (%) ]
Tab. 3 ACE genotype and allele frequencies in each group [n (%) ]
FL R Y ST
131 I () =
1 D DD I D
DKDO 145 57 (39.3) 73(50.3) 15 (10.3) 187 (64.5) 103 (35.5)
DKDI1 39 11 (282) 20 (51.2) 8 (20.5) 42 (53.8) 36 (46.2)
DKD2 47 15 (31.9) 17 (36.2) 15 (31.9)* 47 (50.0) 47 (50.0)
DKD (DKD1+DKD2) 86 26 (30.2) 37 (43.0) 23 (26.8)* 89 (51.7) 83 (48.3)*

KN FIE (B50) ; 5 DNO HE, *P<0.05.

DKD f& 45, 5 DKD Mk R A K.
XS AREE ] BRI T AR I S5 RN
11175 7R A 05 B LAt~ B e 5 SR AR AR

AL RINE R : eNOS Fl ACE WL 224

DD K )& DKD i B K 2. D 54 I 7E
DKDO/DKD (DKDI1+DKD2) #[a] A 4iit 2 X,
i DKDO/DKD1 DKDO/DKD2 L) } DKD1/DKD2 £
] TG it X, WK D FA LR
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Tab. 4 Allele frequencies of concomitant presence of eNOS T and ACE D in each group [n (%) ]

L7 5 ACE D F1 eNOS

215 1% (n) TAllele ACE D and eNOS T
DT 347 D T ARAF
DKDO 145 20(13.8) 125(86.2)
DKD1 39 10(25.6) 29(74.4)
DKD2 47 11(23.4) 36(76.6)
RN TR B FE0
PEECA A TEE 7R eNOS T S5 3L K 5 ACE D 45 ik [ % 3CKk]

LA, dlmIEgIT22225. PR eNOS
T Fl ACE D Z8MILAE AT REA /& DKD st (L s
HZ, X5 Zohreh RMH4EFAAH .

PAE, EPAIT eNOS G89AT 241l ACE
D JEH 225405 DKD A4 5 I A i o3 #1138 4538
A, GRMER TR SFEAEBEAR, &S
Hudsk . FEASIE], DL e e R AR A .

Wl DRI ML I RE 2 — ORI B, LA
B /NERBEALAE . 8 BEFN I G R A Ay R
eNOS J& NO A ) EEBRE 7, NO X & &7 48
BEEZW, eNOS HEH L AN MM NO KFEH
30 DIRISEN, T EE eNOS B AELE T Bk A M
FEAfL, BRSO AR AR I & A eNOS 1) BERE
AR KER. eNOS JEHE 7 SME FAFE7E G8Y4T
2, LB eNOS A IIEE, iM%
NO KR, SRS B i 2 A R A K.

DKD -1 F= 2 0k B 3 81 1 24 1 AR 1k
TE DKD My &4 K i f rp B L 2 R - 1 5
KRARG (RAS) TGRS, ACE /2 RAS 1Y
EEA MRSy, ACE ZLFAF/E VD 284, 1M
B S IMAE ACE KRS, I H%H7 DD
FEEBIE X ACE #IIFANGYT DKD &UR B 3%

2 RUBEIRIARR T SR R A K, TREZRHE
WAETESR, DKD o] RE S I Fi 8 240 B4R
259, DKD 2 I AN B 5 2 A 8% 6 51
MO EAE SR, (HA [ A [F] Fioie 254 22
5t LA Zohreh R 28 PF 5% 45 S 8 7 [R] i) #8417
eNOS T Fl ACE D S8 FE R Y 2 BUBE PRI -,
DKD %9 R B i, mARATIEs RS 2 AR, A
FEFLESET 2 ABE PGS, 7R AR RFIEA
[ MR AR, I R T TR A A
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