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(8 E] B T AMAREKE (adiponectin, APN) Fk R B H R 2255 v [ ra T b X B 5 10 Fii 1 1L (hypertensive
intracerebral hemorrhage , HICH) i85z . F53% : FI ] SNaPshot #4530 APN A rs2241766 ,rs1501299 ,rs17300539 Fil 15266729 [
FERA A FE R AE 150 ) HICH S35 K 150 1 1E F @B AR A4 AR 4AE , 2558 : Drs266729 i) GG JEF I G 3L
TEI (128 AR BRZEL ) S AR HAT I L7 2253 (P < 0.05) ; @rs266729 7 1519 GG PR R HICH i fE I B2 J2: CC HE A Y
i) 2.623 5 (95%Cl ; 1.282~5.366 ; P=0.008 ) , A% IEJ5 /54 HICH AYFERE PRI 2 ; Brs2241766 151501299 1517300539 {3 55 HICH [
RIpe RS AT ORI, 2518 : ADIPOQ LRI 1266729 FE K 22 35 5 e 5 M XU AR HICH B 50 J8H A 56 515266729 i 1311
GG FEFBIFN G 450 5 R FT REHG N R mt il X DU AR HICH B A5k XU
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Adiponectin gene polymorphisms in the susceptibility of hypertensive cerebral hemorrhage
Lu Feiyu', Wang Wenhong®*, Wang Hong?, Wan Xing®, Chen Lukui®

('Departmen of Neurosurgery,the Affiliated Nanjing Jiangbei People’s Hospital of Nantong University ,Nanjing
210048 ;?Departmen of Neurosurgery,Zhongda Hospital ,Southeast University ,Nanjing 210009;°Departmen of
Neurosurgery, Jinhua Ceniral Hospital , Jinhua 321000, China)

[Abstract] Objective:Some adiponectin gene polymorphisms were associated with the risk of many inflammatory diseases. This
study was designed to investigate the relationship between single nucleotide polymorphisms in adiponectin genes and hypertensive
intracerebral hemorrhage in a Chinese population. Methods:SNaPshot was adopted to detect the adiponectin genotypes and allele
distributions of rs2241766,rs1501299,rs17300539 and rs266729 in 150 patients with hypertensive intracerebral hemorrhage and 150
healthy controls. Results:The frequency distributions of GG genotype and G allele of 1266729 locus were statistically significantly
different between the patients and the controls. The hypertensive intracerebral hemorrhage risk of GG genotype of rs266729 locus was
2.623 times higher than that of CC genotype (95% confidence interval,1.282-5.366;P=0.008). This difference retained significant
using a logistic regression after multivariate adjustment for the other possible confounders. However,the risk of hypertensive
intracerebral hemorrhage was not associated with rs2241766,1s1501299 and rs17300539 locus. Conclusion:Rs266729 gene
polymorphism of adiponectin gene is related to hypertensive intracerebral hemorrhage. GG genotype and G allele of rs266729 locus
may increase the risk of hypertensive cerebral hemorrhage in a Chinese population.
[Key words] HICH;adiponectin gene;single nucleotide ; polymorphism
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R S R IRBT TS K R Ak BT R A AR
EEIEFEZER, B AERRHET Wang =3
WFFT I Mt IR 35 I AP e 88 R g 453 26 ) 7™
R R IR IE R —E X R, B e R
G RNy BRI AR 1 1 B AT AT AR R 3 K
I APN 7K 2 RS IiE APN AP,
P ) BRI TR R, Efstathiou 5 PIHF5R R ]
APN K5 il Ay 5 AR A G, -t I T 2%
W] APN SHzrh A OCHE . X T APN Ji 8 F 5%
iR 2 54 (single nucleotide polymorphisms, SNPs)
5 HICH &G MM, BHECh IRAHCHF 5 HiRIEA
o A AR ST DL R DU R FSY
ADIPOQ i K 5 [H 7 8l 7 X (1) 152241766 (+45T/
G) .rs1501299 (+276G/T) \1s17300539 (-11391G/A)
H1 15266729 (~11377C/G) P 5, BRI 55 HICH
FIR A

1 X&InFE

1.1 %

Jiki H 1l 2H . B 2013 4F 7 H—2014 4F 11 JAE
AR KA TR BE Be R B A HICH 1 & 3% 191 R
B, 4k X DUR A, I &R, 2 Wik
Z: B 4 [ 555 0 e i i A7 2 R 25 LT 1 45 25 i
MRS WbRdE, 31 2 4% 00 2 AR} 2 AR 318 1fs PR
P22 DI REBRIR F AN L3R CT(MRD AR, Mkt
MZH3E 150 f] 4R IE 45~85 % F14 64 % 15 107
B, 4 43 1], 1 H T REA . S 4LIR Fh gk H AR
(7] b, DX ) A A it B 2, 1) Sk i b X DU, TR I
G F YIHERR IR PRI B O I I s R
S AR R A SRR I R G
PR AR B, X RZLEE 150 6], 4% 45~85 %/,
SEHY 62 % 102 19, L 48 9, WIS AR
ZFRIGI AL (P> 0.05), HAF L, Bt
PRAHSCER) B ARAE  ME3]  SCI R IR E HR 4k
(BMI) B Lb il e st O PR s O s 5 %
FHEE PRI R IRAS R SR E R R A A
TEFE HH =R (TG) R EEE(TC) K% B R R
F1 H & B (LDL-C ) 4%
12 Fi#k

iz FH A o 0T BRI 5 i %8, L A R A
2 ) X NG I8 0 2 AT IR A, A P 4 R
AT TR RN B0RE BEA s S K s
DMIMATHRIER R R | P55 7 R L o B e S R R
AR A B B S HLHE T A IS X 4238

@ iE R A I L NS s

Sy E kA QMR FEA 2R E 2 12~15 h
TR H = 8:00 BHHESNEF K0 2 mL, & ED-
TA PLEEE T, H THEHL DNA; @4 3£ 41 DNA $#2
. R Ayt 2 A R A BR 2w 1) i 6 PR 21 A
FEAXFREGRT S DNA | H 5 AR R AG IS I
HHFERAEEE  DNA FEAAF LT -80°CARTRL VKA ; B
PCR ¥} . $% GeneBank IR 2 3L H ¥ 5%
g Wt % L B +45T/G. +276G/T -11391G/A Fil-
11377C/G AT R ZBELS I ITH], H RS
W) TREA BRA WA, rs2241766 (1) PCR 5147
54 5" -GCTGTTGCTGGGAGCTGTTCT-3" ,5' -GAT-
GAGGGTGAAGATGGGAAA-3" | FrBE K 464 bp;
151501299 ) PCR 5191751 K 5'-GCTGTTGCTGG-
GAGCTGTTCT-3' ,5' -GATGAGGGTGAAGATGGGA-
AA-3 Bl 464 bp;rs17300539 (1) PCR 5 4%
51} 5 -ATGTCTTGTTGAAGTTGGTGCTG-3' ,5 -GC-
CTAGAAGCAGCCTGGAGAA-3', i Br K &4 226 bp;
15266729 ] PCR 5| ¥ )% 51 A 5" -ATGTCTTGTTG-
AAGTTGGTGCTG-3',5'-GCCTAGAAGCAGCCTGGA-
GAA-3' | Fr B Kl 226 bp, PCR U AR R M J2 )i 5%
14 .22 Sk @SNaPshot B4 SNP.rs2241766
FEAH 59 7 5] A TTTTTTTTTTTTTGAGTCGTGGTT-
TCCTGGTCATG, Z &M~ G/T;rs17300539 4 15|
YIF 55 GAATGTGTGGCTTGCAAGAACC, £ Ak
i A/G;rs1501299 & {# 5] ¥ ¥ 51 i AGGCCT-
TAGTTAATAATGAATG Z 5P A A/C;1s266729 4
51 % % A TTTTTTCGCTCAT-
GTTTTGTTTTTGAAG , 2735V H /G, BRI WS
2 CHRE
13 %it®Fk

K HH SPSS20.0 Gt 44 , 4% He B R H
¢ RS, ARG B L A 5 R s . R % $2
B P G I8 9 051) £EL R Ko TR 2 A 3 DR R A e S A
4 Hardy-Weinberg(H-W )17 - 35k PRI 76 F1 45407 ik [A]
AR L ABCR AT X2 R, FIHIFES5F Logistic 7114
SIATIRER R L H 2 8 PE S HICH XK, P < 0.05
hESAGIFE L,
2 & B
2.1 —f&ER

AGEREAR A BER B Wil R e 22 5%, Tl

2H Fp R LR K PR B R R TR R A 2 ) 2 5
AGEHFE (P 1<0.001) , {HALEC IR 75 18 s 151
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Table 1 Clinical characteristics of the study population

e JRIIZH (n=150) X} BRZH (n=150)
FY (D) 64.18 £ 12.41* 62.01 + 13.23
PRI 107/43 102/48
SCARFREE (W DAL 1) 110* 129
BMI( =25 kg/m?) 55 65
& (B =09, %7=0.8) 121* 136
A T LR 78+ 50
T WE PRI 24 13
A0 B 26 19
W2 i 30 38
R 31 24
€3 21* 65
SN E B 49+ 65
KA A T 78 50
TG (mmol/L) 2.04 + 1.50* 1.60 + 1.07
TC(mmol/L) 481 + 1.49 5.06 + 0.87
LDL-C(mmol/L) 3.03 + 1.20 251 +0.58
5%t a4 s, *P < 0.05,
A/C A/C
5 000 | 10 000
4 000 8 000
3 000 6 000
2 000 A ‘ 4000
1 000 /\ | \ 2 000
0 L\ _le

+45T/G +276G/T

22 MEEBEAEN A

JEBEZ LR SNaPshot 32 FF45 R4 1,
2.3 BEE-FHER

XF rs2241766 151501299 K rs266729 fi; 5 #E 47
Hardy-Weinberg V- K 56 , 45 54351 o~ X BE4H (2=
1.989,P=0.158) . X%} & 41 (x*=0.002,P=0.967) X} i
4 (x2=0.147,P=0.701) , FLHE K HI 43> 453 #4444 Hardy-
Weinberg P17 (P > 0.05) , 4556 H A58 fir B A
MIFEA B BRI M,

AN AR 02— AR AR [R) 57 05 5507
K 2Z [RIAAERERLOCE, . W SHEsis FEZR T4 XF
PIPIE AT LD 204 3 H8 2280 D A 2 (CBRE TS
0~1), D’=1, 38 2 4> SNPs 22 [] 5 4> 14 A P-4
D=0, i 24~ SNPs Z [ JCIEPIA A, 25 R A
P .rs2241766 11501299 rs17300539 F 1rs266729
P, s A BN (D =1)
24 % A4 ERE A BRIRE 5 A

7 N B ADIPOQ 2 [F 5 (K £ 285 37 55
1517300539 13 15 GG FEPF AR AN G S50 SR
SRR 100%, 6B A S AEARIE ST TR v B AR
SF RFETEZANE, 745 152241766 (LK TT

c /G
7 000 12 000
6 000 10 000
5000 8 000
4000
6 000

3 000
2 000

4 000

1000 | 2 000 ﬂﬂ

-11391G/A -11377C/G

1 FEBCEERERNFE
Figure 1 The sequencing result of the APN gene

TG GG ;37 5 151501299 [FEF KISA CC.CA AA; {7
M 18266729 FYFERIFIN R CC.CG GG, FEIR 5%
ELH 2557 A5 A0 3 o 35 PR BURAE A | 45 L R R A
BRI 2, W45 07 5 PR RIS DR EAT B B K 56,
ADIPOQ HE[H 12241766 137 i B HE K B (P=0.486 ) F11
S5 P (P=0.280) 451 Z8 7593 191 4 FR % REZH TE 4t 1
227 5181501299 A7 A5 (1 JE R 78 (P=0.849 ) F1 554
LR (P=0.660) 451 7 9 191 41 Fn %t B2t T G 2%
B, MR, R rs266729 o7 5 k) 5 DR 4 o7 e
DRI 9 151 2L R0 6T 2 %) A 3 3 5L A B B S 1 2
227 (P<0.05),
2.5 18266729 15,8 5 HICH & 9% & bk 69 o 47

i 3 P AR R SR M Logistic [543 #7715

15266729 5 HICH & % f& [ 1k 19 K IE 1T OR {H,
15266729 Vi 5.1 GG KK ALY HICH & 5% fE e i 2
CC R R Ay 2.623 £%  (95% C1.1.282 ~5.366;P=
0.008) , 4R J5 il 1t 22 A8 FAE 4514 Logistic [A1IH 53T XF
HICH & 25 BRI 2 CAntk o AR W st |
R S OB DR R R E ) A TAS OE T I R
SUFIHICH ARG R IE G OR 8, ARGk
i 2.604 (95%Cl1 . 1.260~5.382) /Bl Gi it 2%
5 (P=0.010)

3 W it

APN J:[RA T A2 3¢27,DNA K2 16 kb, £,
3N 2 DS T BETE £ R RER
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Table 2 The genotype and allele frequencies of APN gene

polymorphisms [n(%) ]
FHEH RN X4 fH PMH
152241766 HLFE T 1.443 0.486
TT 88(58.67) 98(65.33)
TG 52(34.67) 43(28.67)
GG 10(6.67) 9(6.00)
£ ¥ivE- 15| 1.169 0.280
T 228(76.00) 239(79.67)
G 72(24.00)  61(20.33)
151501299  KLpHI# 0.326 0.849
cC 70(46.67) 72(48.00)
CA 63(42.00) 64(42.67)
AA 17(11.33)  14(9.33)
v 47| 0.193 0.660
C 203(67.67) 208(69.33)
A 97(32.33)  92(30.67)
1s266729  HL[AR 7.260 0.027
cC 66(44.00)  84(56.00)
CG 63(42.00) 57(38.00)
GG 21(14.00)  9(6.00)
& ¥ivE- 15| 7.143 0.008
C 195(65%)  75(25.00)
G 105(35%) 225(75.00)

RISEEE ADIPOQ Z28PES APN ACEAHES, 1R
LWV T ADIPOQ [ A28 ML 552
] R HAS | [ SN [ Ffoide AR Ay it o 14
A5 R v I ) SRR ARG (RS AR
HHIET3, ADIPOQ JER B4 12 - TSt s £
HEBT 2 AL W B R a0 P i 2 v S i
PR LR AR RE L, SRR D TR RS
HICH Z [AI it AR 7 R

PIERZ 5T 260 1s2241766 S50 3N T/G 5
rv [ b U R S 00 1 g A v B SR A A
FHOC 151501299 4l #5172 e CoJ A I 45 3
AN A R AR T A R AL 117300539 FYG/A
FRAFHE I APN BYZRIA T8 B ER G AE A
A RURS: ST, T fa] 4 Do) R gE e B | rs2241766 5
HICH 4 BRI & 1124 8 3 14, rs 1501299 11 TT 3
PR 780 Ko T 2547 5 R 1) 7% 5 mT i A0 o i 2 i 4 vh &
JEMEASG , El-Shal 25 HFSE & B, rs17300539 754k
5 2 BUBRBRE B A ¢ Lin 25 HFSE SR 1266729
(I HE R R GG AN B PR G Hp [ 00 fofe ot 1 it
A s AU S I, AR FRATAI AR A R S
JEHHRIEANTE E—B, ARBFFTRMAL AT 152241766,
rs1501299 rs17300539 () & A 74 il 45 7 & A 5

HICH (%) & 9% fa B M 35 6 46 1 % W 3% v, i
15266729 o S A HER B GG FIZEARE G 5 e
X% N HICH Sy JPE AR B E A OC, 7203
HICH &5 R LR - (PR AR AR s ik
W RIR BRI SCHEKSE R L S ik
BHHHE TG /KK LDL-C) B TR IE 5 , 1 i 35 A A0
KAEATIIRAFAE . 5B 45 500 25 e T R il T
AN [E) R TS 5110 22 S DL R IR 6 4 ) e R A v
DL FEA A,

KT 15266729 5 HICH & 95 A 5 19 73 F ML
MATERE I ST ADIPOQ JEH 3 71X, H
G IER C/G 248 T BE S BEAR IR )T 1 1 i s 2>
APN [HFRIK" Zhang & PF5E A E , APN JE[H R
BF XA 4 N SEHF (transcriptional stimulatory
protein, SP1) 4554V 15, 1s266729 i 5 G FE A G
M T H o 1 ML T g 1764 B SP1 45 A AL SR
DNA ¥4, M m SP1 i 4E & 1, BEART
ADIPOQ FEH A6 s G v, ] T ADIPOQ JEH iy
ik,

gi Lk, A5 R ADIPOQ [ rs266729
PG 2351 S HICH B XU A 5, GG 2R A
RIFN G 257 3L AT g & HICH KA e R 2, &
HICH KRR G 43ERE 22— & AELHI T aE &
T 1266729 £ £ G A7 HE I FEAIR APN EE K (7%
SETE AN APN JEH 3635, APN HH A T, %
MK APN KRR, & B HICH 19 &4, W
It, XHEHTA APN G 5y B3R A9 A B N5 — 2% 13
B A — s BLEE I8/ HICH 19 &9 %, [a) I ] 45 5
I RIGYT . WEFE APN BRAZ TR 285 HICH
A, o HICH & A XU IR YT HE T — 2 i 2
WA

AW FEAATTE— 22 B SR BRAE | A XA 58 X6 42 1y
APN 7KF- (APN BEPR R IAZK-E AT RGN, DL K /B 3
Filfs . FETIE BT, A BER#f ADIPOQ
HHNZAMS APN W Tl &FET- 5 HICH 115t
PSR OCE  Pr AR TR 2K it HICH 5 BT
() IR R AR SR HE— 2B 5T
[&%30Hk]

[1] Wang WH,Yu WH,Dong XQ,et al. Plasma adiponectin

as an independent predictor of early death after acute in-

tracerebral hemorrhage[J]. Clin Chim Acta,2011,412
(17-18) :1626-1631
[2] XS, Emuoe, TIEH . P2 v g 25 s g B

ZOKER I A Hm X [)). P E g E I ,2013,33



. 216 - (I

E Rk ¥

37 EE 2
201742 H

S

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

(17):4262-4263

Efstathiou SP,Tsioulos DI, Tsiakou AG,et al. Plasma
adiponectin levels and five-years survival after first-ever
ischemic stroke[J]. Stroke,2005,36(9):1915-1919

Xu X,Liang X,Hu G,et al. Renal function and klotho
gene polymorphisms among uygur and kazak populations
in Xinjiang, China[J]. Med Sci Monit,2015,21;44-51

Han D,Ma J,Zhang X,et al. Correlation of PCSK9 gene
polymorphism with cerebral ischemic stroke in Xinjiang
Han and uygur populations[J]. Med Sci Monit,2014,20;
1758-1767

Menzaghi C,Trischitta V,Doria A. Genetic influences of
adiponectin on insulin resistance,type 2 diabetes,and car-
diovascular disease[ ] ]. Diabetes,2007,56(5):1198-1209

Hoeflg G,Muendlein A,Saely CH,et al. The -11377C>G
promote variant of the adiponectin gene,prevalence of
coronary atherosclerosis,and incidence of vascular events
in men[J]. Theomb Haemost,2007,97(3) :451-457

Qi L,Li T,Rimm E. The 4276 polymorphism of the APM1
gene ,plasma adiponectin concentration,and cardiovascu-

lar risk in diabetic men[J]. Diabetes,2005,54(5):1607-
1610

Shen D, Xing S,Chen C. Adiponectin gene polymorphisms
contributes to ischemic stroke risk:A meta-analysis[J]. J
Renin Angiotensin Aldosterone Syst,2014,16 (1).178-
184

Leu HB,Chung CM, Chuang SY , et al. Genetic variants of
connexin37 are associated with carotid intima-medial

and future onset of ischemic stroke[J].
Atherosclerosis,2011,214(1) :101-106

ISR, CLLZE ARG . AR I 3Rk X 22 A 1 5 e af
AR (1], HEASTIA,2009,25 (11):1341-
1343

Ong KL,Li M,Tso AW, et al. Association of genetic vari-

thickness

ants in the adiponectin genewith adiponectin level and

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

hypertension in Hong Kong Chinese[J]. Eur J En-
docrinol 2010, 163(2) : 251-257
ST, TINZE W RERY , 5. A e DU R B 3R
JA Bl F SNPs 5 5k Ve i il e AR OGP [T]. 4%,
2011,33(1):54-59
MrR/ANR R SRR, A5 DRICR LN 250 507
DUB BRI A A b 2 B R SE (D). P B AT
MoF2%,2010,31(2) 1 129-132
Goyenechea E1,Collins LJ, Parra D, et al. The-11391G/A
polymorphism of the adiponectin gene promoter is associ-
ated with metabolic syndrome traits and the outcome of
an energy-restricted diet in obese subjects[J]. Horm
Metab Res,2009,41(1):55-61
fif VTR, BRbe RS PR A 5 APM-1 LR
45T/G M 276G/ T ZANERIRR[T]. HHEBF R,
2013,8(13):3592-3594
El-Shal AS,Zidan HE,Rashad NM. Adiponectin gene
polymorphisms in Egyptian type 2 diabetes mellitus pa-
tients with and without diabetic nephropathy[J]. Mol Biol
Rep,2014,41(4).2287-2298
Liu F,He Z,Deng S,et al. Association of adiponectin
gene polymorphisms with the risk of ischemic stroke in a
Chinese Han population[J]. Mol Biol Rep,2011,38(3):
1983-1988
Hoefle G,Muendlein A,Saely CH,et al. The -11377 C>G
promoter variant of the adiponectin gene,prevalence of
coronary atherosclerosis,and incidence of vascular events
in men[J]. Thromb Haemost,2007,97(3):451-457
Zhang DI,Ma J,Brismar K,et al. A single nucleotide
polymorphism alters the sequence of SP1 binding site in
the adiponectin promoter region and is associated with
diabetic nephropathy among type 1 diabetic patients in
the genetics of kidneys in diabetes study [J]. J Diabetes
Complications,2009,23(4) :265-272

[WFsEH] 2016-03-23



