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Meta-analysis of insertion/deletion genetic variation of ACE gene and onset risk
of type 2 diabetic nephropathy in Chinese population”
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[Abstract] Objective To systematically assess the relation between angiotensin-I converting enzyme(ACE) gene insertion/
deletion (I/D) variation and type 2 diabetic nephropathy (T2DN) onset risk among Chinese population. Methods The related liter-
atures were retrieved from the China National Knowledge Infrastructure (CNKI) and Wanfang Data until June 1st.2016. The Rev-
Man 5.0 was used to conduct the statistical analysis. The merge OR value and corresponding 95% confidence interval (95% CI)
were used to assess ACE gene I/D polymorphism and T2DN onset risk. Results Totally 29 papers with 4 357 subjects were includ-
ed according to the inclusion and exclusion standard,including 2 208 cases of DN and 2 149 cases of T2DM without DN. Meta analy-
sis showed that compared with ACE gene I/D polymorphism I allele,D allele could significantly increase the risk of T2DM patients
suffering from DN, the OR value and corresponding 95 % CI were 1. 44 (1. 25,1. 66) ; the gene analysis showed that ACE gene 1/D
polymorphism loci were significantly correlated with DN onset risk in the Asian population. The corresponding relative onset risk
OR and 95%CI were 1.42(1.15,1.76) and 1. 75(1. 46,2. 10) in the dominant and recessive genetic model. The Begg's test showed
that the included data had no obvious publication bias existence. Conclusion ACE gene I/D polymorphism is closely correlated with
the onset risk of T2DN,and D allele might be a risk genetic factor for DN occurrence in the patients with T2DM.
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WuSH, 1998 42 102 19 58 26% 1.44(0.73,282) o
Xie JM, 2006 27 106 28 94 28% 0.81(0.43,1.50) -

XuLs 2001 132 22 132 276 43% 1.601.12,229) =
Xue YF. 2007 93 192 73 162 39% 1.15(0.75,1.74) =

Xue YM, 2001 134 274 56 180 40% 242(1.43,3.14) i
Yang T, 2003 62 122 55 142 35% 1.63(1.00,267) T
Znang YL, 1999 94 200 31 98 34% 1.92(1.15,319) —
2Zhao CXs 2001 53 122 27 94 30% 1.91(1.08,338) =
ZnaoWH, 1998 7122 91 190 36% 1.86[1.17,2.96] ——
ZnongWo, 2008 51 106 62 108 32% 069(0.40,1.18) i

Total (95% C1) 4416 4298 100.0% 1.44[1.25,1.66) ¢

Total events 2202

Heterogeneity. Tau*= 0.09; Ch*= 72.97, av 20@«000001) P=62% TEEY) —g—;u-

Testfor overall effect Z= 4.93 (P < 0.00001) Favours experimental F s conrol

& 2 ACEEE /D EHEMALEMERE(D vs. 1)
5 T2DN H % 5 K& 4 47

2.2.2 ACE [ 1/D i A il i 4 B8 5 T2DN 1 % 55 A,
B ASBRITLR A VA T AR LR (ID+DD s, 11D B b
A DD vs. [l +1D)F ACE B8 /D Z &4 5 [/ A
Bt T2DN gt £ 2) P 1 06 &R . S5 SR B A8 v R B vk 32 A%
ML ACE 2/ 1/D £ ¥ 5 T2DN % 5% K & 77 76 1 %
KM, e BRI XT 95 KUB B9 OR T AR IR 95 % CT 43 31 1. 42
(1.15.1.76)F1 1. 75(1. 46, 2. 10), Cochran Q 5 i ¥ £ % &
TR+ E R 3 P LT 7 490 A 45 5 34 TR RS ) 9 474
ERFEL T ORAMRL PO 9 O B P =57%, P<
0.01; FatERm . " =33%,P=0.04, W 3.4,

Experimental  Control 0dds Ratio 0dds Ratio

dy of 2Qroup yen otal yen ot Weiqht M-H, Random, 9 H. Random, 95% Ci
AnXH, 20!5 60 86 88 145 43% 1.49(0.85,2564) i
BuTX: 2008 51 65 63 92 36% 1.68(0.80, 3.50) S
Chen 8J, 2000 81 109 49 94 42% 266(1.47,479) —_
Cheng JL » 2005 37 37 n 72 04% 1.57[0.06, 39.57] —_—
Ding QW, 2012 30 50 35 56 34% 090(0.41,1.97) _
FuHM, 2002 39 4 24 47 24% 747(251,2229) -
Gu MF, 2000 59 7% 78 100 36% 1.04(0.50,2.15) -
Guan GJ, 1999 39 45 57T 26% 4.40(1.60,1208) I
KanY, 2009 54 80 42 60 36% 089(0.43,1.84) —
LiBY, 2007 35 56 53 74 38% 066(0.31,1.38) e
LiM, 2004 143 218 57 80 44% 0.77(0.44,1.35) =1
LiYM, 2005 85 101 63 101 39% 3.20(1.64,6.25) =
LiaoL, 1999 25 S0 34 58 35% 0.71(0.33,151) s—r—
Liao YH, 2002 30 3 3% 52 21% 364[1.10,1201) PES———
LuPL, 2015 75 100 70 100 41% 1.29(069, 240 )
LiuZH, 1997 37 64 25 45 34% 1.10051,237] =T
Pang XF,» 2001 37 62 40 78 38% 1.4110.72,276) b
Wang W, 1999 51 68 48 73 36% 1.56(0.75,3.29) T
Wang Q. 2007 46 80 42 64 38% 0.71(0.36,1.40) T
Wu SH, 1998 30 51 16 29 29% 1.16(0.46,291) —r
Xie JM, 2006 2 53 27 47 4% 0.61(0.28,1.35) ===
Xul, 2001 90 m 102 138 42% 1.51(082,278) 1) D
Xue YF, 2007 63 96 54 81 41% 095(0.51,1.78) =
Xue YM, 2001 98 137 41 90 44% 300(1.72,524) ——
Yang T, 2003 43 8 a7 38% 1.75(0.85,361)
Zhang YL, 1999 69 100 2% 49 37% 1.97(0.97,398) i
2Zhao CX» 2001 38 61 22 47 34% 1.88(0.87, 4.06) ] ———
ZnaoWH, 1998 50 61 65 95 34% 210(0.96,4.59) e
Znong WG, 2008 4@ 53 46 5S4 27% 0.59(0.22,1.60) —
Total (95% CI) 2208 2149 100.0% 1.42[1.15,1.76] *
Total events 1560 1391
Heterogeneity Tau= 0.18; ChP= 65.17, df = 28 (P < 0,0001); P= 57% o %

Testfor overall effect Z= 3.26 (P = 0.001) Favours experimental Favours control

B 3 ACE #E I/D i BB AR
(ID+DD wvs. 11 )5 T2DN & 5% KK 4> #7

2.2.3 XEkEFERWMMEN W Review Manager 5. 0 ¥ 4
PR T 49 AT 5 8006 1 K R A 4 5 10 Begg's T <1 R @R,
PR B a8 AT BT T 2 AT 53 R 3R 1V 100 100 10 TR R A A
PR 434 o 22 WA T 5 07 49 A A O SCRRAE M CAD R 1 (B) st



3364

BRI N 7E W) B i R R i . LI 5.

Experimental Control 0dds Ratio

tudy of Subqroyp ven of ven otal Weigh H, Random, 95%
AnXH, 2015 23 86 15 145 41% 316[1.55,6.48)

BuTX, 2008 26 85 21 92 42% 225(1.12,452) -
Chen 8J, 2000 37 109 17 94 45% 233(1.21,449] g
ChengJL » 2005 28 37 w0 72 3% 249(1.03,6.02) =
Ding GW, 2012 12 50 15 56 31% 0.86 [0.36, 2.08] N T

FuHM, 2002 17 44 8 47 27% 307(1.16,812) —_—
Gu WF, 2000 25 75 30 100 47% 117(061,222] ——

Guan GJ, 1999 15 45 10 57 29% 235(0.93,591] | T
KanY, 2008 18 80 18 60 38% 0.68[0.32,1.45) ——

LiBY, 2007 16 56 16 74 35% 1.45(0.85,3.23] .

LM, 2004 50 218 22 80 52% 0.78(0.44,1.41] -1

LU'YM, 2005 38 0 21 101 48% 230(1.23,4.30] ——
LiaoL. 1999 10 50 13 58 29% 0.87(0.34,2.19] SS=———

Liao YH, 2002 16 34 13 52 298% 267[1.06,6.70) —
LuPL, 2015 17 100 16 100 39% 1.08[051,227) i

LuZH, 1997 20 64 5 45 23% 364[1.25,1060] S
Pang XF, 2001 14 62 778 27% 296[1.11,787] e
Wang W, 1999 22 68 15 73 38% 1.85(0.86, 3.96] ] i
‘Wang Q» 2007 19 80 7 64 28% 254(0.99,6.49] e
Wu SH, 1998 12 51 3 29 16% 267[0.69,10.38) ) [ —
Xie JM, 2006 3 53 1 47 06% 276(0.28,27.48) —_—
XulLs 2001 42 m 30 138 54% 219(1.25,383] e

Xue YF, 2007 30 9% 19 81 44% 1.48(0.76, 2.90] i i

Xue YM, 2001 36 137 15 90 44% 1.78(0.91,349] e

Yang T, 2003 19 61 14 71 36% 1.84(0.83,4.09] ]
Znhang YL, 1999 25 100 5 49 25% 293[1.05,821] e
Zhao CX» 2001 15 61 5 47 22% 274[092,819] T
ZhaoWH, 1998 7 61 2% 95 44% 211[1.07,415) i
Zhong WG, 2008 10 53 16 54 30% 0.55(0.22,1.36] e

Total (95% CI) 2208 2149 100.0% 1.75[1.46,2.10) *

Total events 642 443

Heterogenelty. Tau"= 0.08; Chi*= 42.03, df= 28 (P=0.04), = 33% W 1 20

Testfor overall effect Z= 5,96 (P < 0.00001) Favours experimental Favours control

4 ACEEE /DR iEEEEE
(DD vs. Il +1D)5 T2DN & %% Rk 43 #7

0 SERORORD 5
o H
o g, b
0s o 9 B w
e
18
-
“ees 02 s 0
A
oy SEOHORD A
o H
uBngg@ o
o ;
os U o,
i o
o
15
o
gl o o i $ %

B 5  Begg's HERKEM(A)FRE(B)
BEEAFNNFARERERH

2.2.4 HBEMRBEERESHT R Leave-one-out 7k,
A AHIE 52 T 44 A SCHR 8 — 50 B VTl B AN T 5 % 4 P R e st
PRRIRLT SRR Y 5% W8 25 R 9T R R BB N / OR
9596 C1 PR B SCilik 2% 26 W W 0 3 6 W A 0F 9 &5 SR A f Mk 4
I IR 3ZE — S BR A 5E G BT g A R 22 S04 1R 1 5= o
R 6 45 SR o e A MR
3 i

T2DN 1 &R HLHIAT B S 2% 4 0 o 1 B i 5 A
I 2 M I R A R R AR WP BT o e B R R
MIYEFIFE T2DN g X 2% L BF 92 v i R 32 B 6, BE R &
B ACE. N B Al v — A AL A5 1 (eNOS) i 4 B 18 8 1 -
L(Glut D S H TR £ S5 T2DN M & 5 KK H
KB EAESRLACE RN 16 W& FRIA/ R ZE MY
T2DN % 355 R 9 56 B F 5% B ol B3 2 208 PR % 28 5 %+ DN
GHRERI S . ACE BE - k£ RE (RAS
KHEEG B ACE Al i 4 Bk R T b BUR A SR 2L 4 T
PR M Rk F T, DL RE &7 048V 4 490 50 28 8K T 76 i
B AR T R ESCHEN ., MEE AT, BN KRS K
ACE £/ 1/D £ 5 DN it 1% ) J P (1 S B it 52 i 1B 48

FRES 201758 A%F 46 K% 24 9

~ ACE I/D Z &1 [ DN & 9% XU Z A1 06 5 o (R 45 iF 50 45
RMGRAFAE T . B P ER R Z =5 T HWE 8t %7
2 R B W BT B A A HA R TR AR R M i A A
i G & W98 HWE 1§00 AR 52 00 B R & 77 & HWE 3t f%
- 5 FREAE A SCRRAN A — TR 1 L XA A& HWE ) 9 35T
FEHATHIG . ATFIEIE ] Meta 4387 10 5 36 0 A5 & 23R 1
SCHRARIE 29 F L3 4 357 IR T XS 4 . U452 2084 T2DN 3%
2 149 ] 2 AU PR 9% H JC DN & .28 5 1F 4 ACE 3£ A I/D £
BAE S5 T2DN K5 R 2 8] 1 X HE

W 3 SCHk IR B, 82 0 AR ST 1 Meta SR MR I T 2010 4
PIHTA & ACE B2 M 1/D 2751 5 T2DN %A L5, K8
ACE £ 1/D 2354 D S £ H #5775 o = 3% A T2DN
KR NB I INA %. HEBFRMA 45 RS IER kK LEIE. 5
SAIA 2 T OE SRR S T B HWE 38t 4% - i i fE . R,
TGRS AT N AR R AS B A L, AR B B 2010
3201646 A 1 HIEXN LRI A X ACE W /D 25 M
SrpE AHE T2DN R AR I8 B0 57 KAEA &, 35 51 B A
6 HWE j5t & V-4 (9 BIF 58, 3 5 A B 5% A 22 0 4 i i 4th 38 7
ACE #H 1I/D 2245 T2DN LR Z KR .

AW LI, 5 TS A L, ACE 3L N 1/D £ 2854 5
D &7 3L 5 T2DM (i # 4k & DN XU (1) 5838 38 Ay o6, Hii
TR G FE BN OR S HERE 95% CI Jg 1. 44(1. 25,1, 66), %k
PRI L 5 W 7 o S P R R M st AR BT L AR X R R 1Y
OR AR 95%CIT g 1.42(1.15,1.76)F1 1. 75(1. 46,2.10),
P A L 3% ACE JE R 5 A /Bl 2 22 25 1 W] i 3 2ok 3 2R B AL
B T2DN (¥ 38 1% 55 & P SR T 5 2 BB R 185
KA DN U A 56 . (H BH & 58 N8 09 DX 8 R 51 B 451 45
FIBEAAAE 22 57, LA S T2DN &5 19 2 BRI R 2, B EiE A BE 3
ACE £ 1/D Z3547 s D S0 3K J DD 2 5 7 J2& 5 8 [
NBE 2 BB PR B % k4 DN W BUR B &R .

TN AWM AC AT R R A K ACE SEF 5 A /B
K2/ T2DN 5k 56 R 0 pF 5T 4 18 o DA 4 & R/
il / %of Bt i O % L 91145 W BE A A [ A Y K 3% A 13 (HLR i Re-
view Manager 5. 0 34 EAR BT 949 A BF 8808 1 K 3% A 7547 20
R ) B A R AR . BT A R o A R SR R 3 AR AR
TR0 ) S P ke VR Dy T L o7 FH BRAUE 9 A0 IR O ik EAT TR AT 45 2R
KRB — o W B BT A & R B R Y R B

2 FPTiR  ACE B [H 1/D #4228 5 5 T2DN & 9 KUK 2
SRR O ARASTR] DX 3 5 AS [F)ON AT A 36 B HE S [ R A B R
PEsD AL 5 T2DM 35 k4 DN RS (Y 5 38 38 A ¢,
e H AT RE R T2DM % k4 DN WG mE R £, LT
B R AR S AN SCHR B =2 18] Y S 5 45 Ry B L ARt R 4 i

7 AT B R A i i AIF 58 BEAT B0k .

&% ik

[1] Park HC, Choi SR, Kim BS, et al. Polymorphism of the
ACE gene in dialysis patients:overexpression of DD gen-
otype in type 2 diabetic end-stage renal failure patients
[17. Yonsei Med J,2005,46(6) :779-787.

[2] Marre M, Bernadet P, Gallois Y, et al. Relationships be-
tween angiotensin I converting enzyme gene polymor-
phism, plasma levels, and diabetic retinal and renal com-
plications[ J ]. Diabetes,1994,43(3) : 384-388.

[3] Peters JL,Sutton AJ,Jones DR, et al. Comparison of two



FREZ 2017 58 A% 46 K% 24

methods to detect publication bias in meta-analysis[ ] ].
JAMA,2006,295(6) ;676-680.

(4] ZHMe, 2 3CE RIEF . 4. ACE Fl eNOS2 A £ 38
PEIFAF 5 0 PROTG BEE A AR e [T, B W S B R 2 2R
2015,36(11) :12-16.

(5] RM, M 2507, 45 I Sk Ll [ 2 B 4k
5T BB IR I B R 5= R LT ] REEEE BE R 2% 4) . 2008,
14(3) :293-296.

(6] BRZA. . BRAEZ 5. 0% 550K 5 5 0 i 2 8] e ok 4
A 1 5 0 PO AR SGIB LT . SRk I 2 5 I K 2000, 20
(5):411-413.

(7] W&% . LBE, T, % ACE XN EZEMS 2 BIFER
995 B9 B MR G PE AT g [0 0. o B BAR R 2 4% A, 2005, 7
(1):14-16.

(8] T #4, WhV Al VLB R 2 BB IR %5 ACE 3R £
S RER L] 1l E B %R, 2012,33(5)
358-359.

Lo AFHEWT (DL SC A i . 25 74t X8 M A B DR
993 3 % AT 0 2 R A I A R R R el R TR 23S
XTI AR T 24,2002, 18(3) £ 228-229.

C10] el v B HREE . A 0. 45 Bk £ 1 RN L&
PES 2 BB PR B Y o6 R LT VLR BE 2, 2000, 26 (3)
169-171.

[11] 6 R ORI, M Bk F£-1 B 254
W R BB R B I 9 R LD . AP AR R A AR
1999,15(6) :365-367.

(120 BB B 2% B0 . %5, M Bk R T R lREEZETS
2 TR PRGBS B [T ). 35 MROR 22 2 i (B 22 O »
2009,35(2) ;:352-355.

[13] Z=f— W%, 3. B WA XU 2 7888 R & 5 i,
HRIRE L F WL N 2 AR B s [0 ], S b
PRI 27 ,2007,3(1) ;41-42.

(147 Z=mg i wn e AR 8 1. 105 oK K | S el 2L N 2 5 4k
5 2 AVRE RS AR S DE g [T, g S 2%, 2004, 27
(7):457-459.

[15] Z=nkify, 55 5 0. M Rk RN Z5%E S 2 Bk
PRI B 04 56 R LT ). v [ 1 P 9 BT 5 42 il 2005, 13
(1):12-13.

(167 B 75 M3 L 86 75 2 . 25 2 805 I 15 5 I 45 B9k &
SRR E D 2 A n i g L) ). o DS RO 44 78,1999, 7
(6):337-340.

(171 BEzgde  phaeim , e o, 45, ) P8 DU A IM 45 2 3K 2 5% e il
[3RE MY 2 BB R B A S FgT ) . I R 25
#,2002,17(7) :378-379.

(18] X/ 1, Miaes. ACE & AGT L[ £ 75 ¥ 5 1 R 0 5 s
LRI & R LT b B 4 %44, 2015, 35(15)
4177-4179.

(197 RIZRLL BRIL . L KR 5. M BR RN E A
P55 0 PR FORE PR B I R LT B 5 BT B R
M 47 ,1997,6(5) :407-410.

[20] PE/NES D= 85, R BEA, %5, I 4 ok 3 1 #e Mg 26

3365

Z VS BENGEIR BRI F R R L] 24 E
5 AR ,2001,7(2) :94-96.

[21] FHEZ 0. Ik, N B HRR | AR 251
AR 2 BUBE R B R LT AR B AR R 2 AR AR
1999,18(2) . 80-83.

[22] ERF. e M. M RIKRFBHRMBERNZSES
2 T PR B 9 B AH DG ME T . LD AR PR 24, 2007, 47 (26)
71-72.

[23] RAE, U =, 57, 5. MR BN 5 08 BKR 1§
Welg AN 2 B KRR PR HE1997,77(3)
183-186.

[24] AW, £ KB, 55522, 4. 58 40 3k i X DU A Il 4
BE K R e e A R RO B B AR DG ME T SR LT ). SR
B2 e 2 4. 2006.28(1) : 14-18.

[25] VP28, ok B0, B e, 45, M Bk £ 11 B Z RS H ., i
BEKR I AR 2SS 2 B0 R 506 &R
L] AR BERL R %241, 2001,39(6) :514-516.

[26] B X, ZE B Rl ARBEIH . 5. ACE BN 285 2 B
PR B 995 5 R g BIE 9 [ 0. B ik 48 2 7K, 2000, 23 (12)
26-28.

[27] BEMER, ok OG89, 45, N B IK R TS ER 25
PE 2 RUBE PR B B By S8 S 1 K R I R DG AT Y
[T 38— K24, 2001,21(2) . 85-87.

(28] Wi DR A1 R 4030 M Bk REE ML E 2 545
YO M DR v B L) 1. 5% 5 I R R 2 B % 4k, 2003, 24
(10):1086-1088.

[29] Z=d sk ¥y, T /NG, 45, 0 b b X DURE AL 48 % ik 6 7%
e Bk A 5 0 PR B e B0 AR G ME I S LT 1. i [ 2 B R
2#,2000,20(4) :222-223.

[30] M8, BAA R - RIS, 4. i3 SRk R AL AL ik R 2 25
PE5 T 28 BR s ¥ 95 LT 1. o [ K BE 24 J% 3%, 2001, 3
(2):35-37.

[31] BT ER R, T HEE. M8 Kok R E L S
5 2 BUBERE B R e R T 1. ma at BERL K 227 4, 1998,
18(06) :477-479.

[32] #p TLT. 2 UM IR B 95 H 35 ACE 2EH 1I/DVAGT A
TI74M 235 £ 43 B [T 1. )7 7 BE B R 4% % 4k 2008, 25
(6):908-910.

[33] Odubanjo MO, Okolo CA,Oluwasola AO,et al. End-stage
renal disease in Nigeria:an overview of the epidemiology
and the pathogenetic mechanisms[ J]. Saudi J Kidney Dis
Transpl,2011,22(5):1064-1071.

[347] Carpena MP,Rados DV, Sortica DA, et al. Genetics of di-
abetic nephropathy [ J]. Arq Bras Endocrinol Metabol,
2010,54(3):253-261.

[35] /e Wrle . R A, 5. I8 BRIk F 1 % e il 5 7 3
N/ L2505 v E DR 2 B IR BB R &R R
ARG M Meta 23 A7 L1, b B 4 B & 24, 2012, 15
(12B) :4092-4096.

(Wi fs B #7:2017-01-21 &[] H 19 .2017-03-02)





