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L(P=0.008); BsHme CFAARIMES TFaFMBA (x> =3.993,P=0.046) ; (3) B A S LRME T/C F2AR
RELRBERCERME EESPAREAL ZFA LT FEL(P<0.05) , RAEE A S KRBEL S Ui 5L
MM EFAATFEL, (D) ERBCRHRAPT , bR TEEMNEIROE TR KFRES TR, 274 %
FEN,BCRAI AR R TR BIRAE T ZHR2 KT L5 RBUAER A AT F £ 2t RafFE s
R e TR BB TR 2 K FE5E AN AR AFRFEARARAREXK; (5)TC+CC ARA g EH
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[ ABSTRACT ] Aim  To investigate the relationship between the single nucleotide polymorphism ( SNP) of tumor
necrosis factor receptor 2 (TNFR2) gene and soluble TNFR2 ( sTNFR2) with coronary heart disease (CHD) in Shanxi
population. Methods Two hundred and fifty CHD patients confirmed by coronary angiography (CAG) were enrolled ,
98 healthy subjects served as control group. CHD group was divided into stable angina pectoris (SA, n =54) , unstable

angina pectoris (UA, n=110) and acute myocardial infarction (AMI, n=86) according to the clinical symptom. The
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clinicai information about disease history, physical examination, assistant examination and CAG of all patients were recor-
ded. The polymorphism of TNFR2 gene ( +676) was detected by the polymerase chain reaction-ligase detection reaction
The asso-

Results

(PCR-LDR) and the concentration of sSTNFR2 was detected by enzyme-linked immunosorbent assay ( ELISA).
ciation of TNFR2 gene polymorphism in different clinical situation with the level of sSTNFR2 were analysed.

(1)On 676 site, there were three genotypes: TT, TG and GG.
cantly different between CHD and control (P <0.05). (3) Compared with UA and AMI group, the frequency of T/G al-
lele was decreased in SA group (P <0.05), but no difference was found between UA and AMI group.  (4) The levels of
sTNFR2 were signifieantly higher in CHD patients than controls (P <0.05) ; In three genetypes of CHD patients the levels

(2) The frequency of GG type and G allele were signifi-

of sSTNFR2 were increased compared with control group, but in both CHD group and control group the relation betwean lev-
els of sSTNFR2 and TG genotype and G allele were not found.
total cholesterol and systolic blood pressure between TG + GG type and TT type, the risk of patients with TG + GG type suf-

(5) Although no differences were found in blood glucose,
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fer from CHD was 1. 648 times of those patients with TT type.

ent risk factor of CHD in Han nationality population in Shanxi Province.

matory state for monitoring CHD.

B AIE 5T 3R W R e SRR e o S B Jik ok A Ak
(atherosclerosis, As) 17 0> 4 ( coronary heart dis-
ease, CHD) &% IO R K BFST s R AE S
TE AR B ok o83 A5 A A B B 0 B Hh R H B
TSN 5 A SCHR AR 8, 2l [k B B 1 A9 1o 7 5 o
ol 18 M Sk R R R IR A T
(tumor necrosis factor, TNF) i S W{E 55 S R4 1E
T O 18 P AR E b B i SCBEVE T AN BF S
B, Mg A6 R F 524K 2 (tumor necrosis factor re-
ceptor 2, TNFR2 ) 3P| ff BB 5 9 B, B BRA
MR 22 &1 (single nucleotide polymorphism, SNP) HJ£#
TE SR I A AR B PIAROG . 5 EAMY T TS AR [,
X TNFR2 PR 5 5 0o G R BB SE AR X 20
A, AR SORT TNFR2 PR ) g A 748 S b T P i e
WHEH F5244K 2 (soluble TNFR2,sTNFR2) 5 525
KA R AT IRMIESE .

1 X&fMAE

1.1 HRITH

N T B ok B T 2009 £ 10 A % 2010
F£10ALTEERAFE _ERS N EREH,
e B 6 X R 2 IE AR 98 1 xR AL

T8 4 4E 250 ), B 152 1], F 3 4 56. 29
+7.05 ¥ (46 ~70 %) ;% 98 ], FH E# 60.75 +
8.99 ¥ (47 ~76 ¥ ), N#ARME AKIE 1979 5 WHO
ATAT By Bt G R 15 BT AR VR, 238 O & AR Bh ik
BHIEL(ED A - X AR IEE =50% ) 9 &
NFEH, MNBERA 03 A (1) BERS K
8 (stable angina pectoris,SA) 41 .54 6, % 30 4], «
24 ) A, 47 ~69 B, H T3 A RIERAER

Conclusions
Levels of sSTNFR2 can reflect the body’ s inflam-

The TG + GG genetype confers independ-

There is no relationship between level of sSTNFR2 and genetype.

L ORGHEGEH OO MEE, REAA
BAZEMENCEOR, KRBT &M, RIEHCE
B ST A EK, (2)FFZE A 4 (unstable an-
gina pectoris, UA) 41 . 110 ], & 56 7], & 54 ] , 554
46 ~76 | Ky B R AE B G B WL R ST
BEK > mm, REZBERERELETE, AL
PHRSUEREF &, (3) 2 ALAE L (acute
myocardial infarction, AMI) 41 .86 ], % 66 7], % 20
Bl F#42~72 %, A FF SRR 30 min DL b, A
S N1 7 A R I NN O N 7
B i i T O O

XEE 4L 98 B, B 56 B, F 3 £ # 53.80 =
10. 11 % (43 ~77 %) ;% 42 1], F 3 4 55.45 +
6.02 ¥ (47 ~68 %),

HRAREE (1) NYHA 0 ghde 4 5 (2) &8 K
FF PR RO B e AR 5 (3) % o iR RO R R Gt
K, AR EN LB A LM% X R TEE S
ANBE B R EHEF,
L2 HEAR

ZRAPEENNTHEA RN E ST EHZ 5 EA
BEIEAT 5 7 0 AH % S B AR B R A IR TR
BAEW—RBR(BEER R G5 REE) BE
F R E R ORI I E R B AL R
fig e S AT e AT R IKER B RE, H B
foed @ HE AR E i E N EA R, R RA
A3 R AL B E - R
1.3 #RAALE

P& B d ko kg ® s 28 % 3B 3 ik,
BT A ZFOHEE F, 003000 v/min 873 F &
010 min B4 B M EP KR ( -70°C) 1R 7, &
AR, #E W ALEAT B Ak RN L e
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L FE ® 41 DNA,
1.4 MERTEEFZE2 EEFH( +676) i SER
By 43> BUAR T

B R & B % BB A 3% 5 Bg A I R ML (PCR-
LDR) t 77 32 4 + 676 fi 5 £ A (3 H A
M. EmEREAEMEAARAF)>Y, A Ol
g0 6.0 H I AT 5| ik it H A& R I R F . L.
5'-TCCTCCAGCTGTAACGTGGT-3', T . 5'-AGT-
GCTGGGTTCTGGAGTTG-3'

DNA 43§ . R & B 5% K B2 (PCR) & KRR % 20
pL, ¥ PCR KB 7= 4y #E AT 3% B A6 26 Fi AL ok , W
B W A R T AR R AR LDR R
PN E, LDR &K R % 10 pL, 7% % 95C
2 min,94°C 30 s,50°C 2 min, 3£ 35 MBI, Z 0l 7
. ( ABI PRISM 377 DNA Sequencer) Jll .

1.5 MERFEMEMEEIAIEEF 4 2 B

L A G B Bk e % W M % (ELISA) A
&4 i %% o STNFR2 By &, A sTNFR2 ELISA i 7
eWad T EEMENFEARAG, RHNMK
R R B H <10% . AR DL 450 nm Tl €
% & (optical density,OD) {8, EL A3 1F 4% F2 3t ¥A
FHHAT,

2R H W R SRR OD B £
FIL# OD f&, LA ArvE & 3R (0.0.016,0.031
0. 063 .0. 125 .0. 250 ,0. 500 pg/L) 1 # A& ¥%, OD {&
TEH A 47 sSTNFR2 %k £ 5§ OD450 {E = 5] 2 E th, #%
FHill 96 e &, B A7 ARy OD AR E i & b
EHERE,

1.6 SEitFEhbiE

K Jil SPSS 17. 0 4 vt 8 4 @ 30 AT Ga it 2 247, P
<0.05 HZREAHEEM, TEXRRXA x5 %k
0 TR AS A SR AT A 2 4 4 JE 3K B
EARM, FEFURBERANXA B %, %
YE KRR EEF T E o HEA & E A&
XA TR, AL ER N X R &N XA
Spearman 18 % 747,

2 & R

2.1 IGERERERE

el U 2H 5 % B 4 (B AE A 0% 25 IR B | B IH
[E K I ds 45 5 T 2 558 W& (P <0.05;
#z1),

F1 ERERZTR(x£5)

Table 1. Clinical basic data comparison of two groups (x +s)

% o) ey P
B2 () 56/42 152/98

(S 54.39+8.80  57.36+7.71 <0.05
W (451)) 20 49

ZS I B (mmol /L) 5.21 0. 62 5.77 1.6l <0.05
SHE B (mmol/L)  3.91£0.97 4.36 £1.18 <0.05
Hh =8 (mmol/L)  1.84 +0.26 1.82 +0.32

Wi K ( mmHg) 120.48 +14.79  125.97 £17.10  <0.05
#F3K R (mmHg) 75.73+£9.66  77.53 =10.99

HDLC ( mmol/L) 1.04 £0.24 1.15 0. 63

HDLC : {5 %5 £ g 2 F1 IR e

2.2 BEIREEFZE 2 EEB S

TNFR2( +676) fii i T.G 2444, PCR ¥ 14~
Yy BER/NR 162 bp(El 1) . Genemapper #1751
GIMT7S AR A TR TG 3 LY 3]
JTT # TG 8 GG &L, TT B GG 3 K 18 43 1]
TE 52104. 19 Fl s2102. 12 Ab H B — 5 06 | 17 TG #Y
WITE s2102. 33 Fl s2104. 08 &b H3 IR0 (& 2)

600bp
500bp
400bp
200bp

100bp

1. TNFR2 EE ( +676) il |37 3 =4 B ik
Figure 1. Electrophoresis figure of TNFR2 gene ( + 676)
site product

rs 1061622
(+676)
G/T
102/104
sz 162.33|sz 164.os| [sz 162.12] sz 104.19
TG GG T

B 2. TNFR2( +676) iz s EE N F &
Figure 2. The sequencing result of gene TNFR2 ( +
676) site
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2.3 MBAEEFZE 2 EE( +676) LmEER
B omMEMERERE

TNFR2 ( +676) 3 15, 22 2514 14 5 DR 5% o0 A 45F
4 Hardy-Weinberg “F-fii (P >0.05) , #5215 LA
HTREAE PR N 22 (B 1 o3 A 22 5700 8 2 1 (O IR
=0.088, P =0.767; i L dl. x> = 1.439, P =
0.23), LRI GG FHe PR BRI R 5 %) B 41 41 L

F 2. TNFR2 EE ( +676) i m B E B 5> fnE AL B F S =

HEI#E X (X =3.993,P =0.046) , G S5 3L A
AR (30. 0% ) B i TR R4 (22. 4% ) , 22 R A 50
THFE L (x* =4.586,P =0.005), LA &8 (4 45
Ko LB G AR (TG + GG) 7R L 4H
x4z ZERARI %2 X (53.2%
40.8% ,P < 0.05, OR = 1.648,95% CI. 1. 186 ~
1.975) (£2),

Table 2. Genetype and allele frequency distribution of gene TNFR2 site

TR AL (H) SR ()

i 1%

TT TG GG T G
xit B4 98 58(59.2% ) 36(36.7% ) 4(4.1%) 152(77.6% ) 44(22.4% )
B 56 34 (60.7% ) 18(32.1% ) 4(7.2%) 86(76.8% ) 26(23.2% )
7tk 42 24 (57.1%) 18 (42.9% ) 0(0.0%) 66(78.6% ) 18(21.4% )
SR 250 117(46.8% ) 116(46.4% )" 17(6.8% )" 350(70.0% )* 150(30. 0% )*
Bk 152 71(46.7% ) 71(46.7% ) 10(6.6% ) 213(70.1% ) 91(29.9%)
Lk 98 56(57.1%) 35(35.8%) 7(7.1%) 147(75.0% ) 49(25.0% )
a A P<0.05, 5% B4 L,
2.4 BIMVRAZERSBEEMERMEMMEBAT 75 HAT T 5 G HAHER BB H 1K sTNFR2

BMERNEIATE B F 2K 2 K

LI 45 I PR 21 R R EL 55, SA 4 G A5 3
IR S UA 4] AMI AR A G225 (P <
0.05) ;UA 5 AMI Al LR TEGe 2422 5% . Ok
MK sTNFR2 /K5 X1 BEA] HL A Ge it 24 25 5%,
SO 2H 3 R TR B AL SA 41 UA 4 AMI 413t
AT LA, 8 s Bt 1 ™ R B AR 3G n, if 3% sT-
NFR2 K P FHE (£ 3) .
2.5 FAMBIREEFZE2 EEB( +676) L=
AEEE B &AL E FE & M 2R 6] i3 1% g 5 5 E
FZk 2 kK FLLE

TR TT TG, GG FE P Y (1) F 35 1L 3K sTN-
FR2 K-S X AR LA G it 22 22 R (1 =5. 294, P
=0.000) , FBxF FELL B S FH57 3 T A1 G S840 2 IR ) ek
DR ML 3K STNFR2 /KSF 5 % B 41t 30 A e it

I

KA TG 2722 5 (1 =0.425,P =0.673) , 7
DR TS G SRR B A MK sTNFR2 /K
MG #2255 (1 =0.682,P =0.497) (£ 4)

R3. BSASMERMEMME sTNFR2 BI7KFE (1 £5)
Table 3. Allele frequency and plasma sTNFR2 in each

group (x xs)

5 m b ST FETR (1)) (INFR2(0g/L)
(B/4) T G

MIEAL 56/42  152(77.6% ) 44(22.4%)  3.63 =1.02

SELRAL 152798 350(70.0% ) 150(30.0% )* 17.60 +6. 48°

SA 4l 30724  40(66.7%) 20(33.3%) 11.88 +3.06°

UAZl  56/54 160(71.4% )" 64(28.6% )" 15.72 £7.01°

AMIZH  66/20 150(69.4% )" 66(30.6% )" 24.09 +8.25°

a i P<0.05, 5X B LE ;b o P<0.05,5 SA HILEL,

F4. HMARRAEEBRMEMEREZME sTNFR2 KFEHILLE (v £5,ng/L)
Table 4. Comparison of plasma sTNFR2 in two groups with different genotypes and alleles patients (x +s,ng/L)

SR AR
o 4
TT TG GG T G
X AL 10. 00 +7.35 3.54 £0.58 3.88£0.79 3.64 +0.10 3.57+0.13
RN k] 13.00 £7.93" 18.64 +4.37" 20.52 +£3.42° 13.60 +0. 76" 18.89 +0. 78"

ajy P<0.05, 5% BRLIAHLEL
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2.6 MEBBSRREEFZE2 EE( +676) LRAE
BERBZ EEKEREZEE

TG + GG i [F R 23 I (b | R [ e A &4 6
HIT RHEBEEME2ZER LRI ¥E X (1 =
1.450,6=1.798,t=1.127,P >0.05;%5) ,

5. TNFR2 ERE( +676) i |2 A B & E B 2 18] I bR /& B F
EHLEE (v +5)

Table 5. Clinical risk factors comparison in different geno-
types of TNFR2 ( +676) sites (x £5)

SR iﬂfﬁﬁ éiﬂfﬁﬁ WCHH I (i)
TG + GG 5.68+£1.71 4.06 +£0.93 1.20 £1. 67
TT 5.20+1.13 4.77 +1. 88 1.25 £1.61
P 0. 152 0.077 0. 264

2.7 WEVEHEXBHREZRSST

FIRE IR BE IR 3244 2 JE R ( + 676) 131 45, TG +
GG R HIfERE] 1. 648 (1. 186 ~1.975) ], UK T
FRIMLE [ 1,828 (0.850 ~3.932) ], I H 5 /& i 4
[1.473(0.919 ~2.365) [ ML, Gk ERE K (£ 6) .,

Fo6. BVRIEXERER
Table 6. Analysis of related risk factors for CHD

RN O

£ ) () OR(95% CI)
[k 39 9 1.473(0.919 ~2.365)
5 DL T 1 49 19 1.014(0.562 ~ 1. 829)
o IfiL 126 40 1.828(0. 850 ~3.932)
TG + GG 1 133 40 1.648(1. 186 ~1.975)
3 %W iR

TE I Y R BIL T B8 AT 22 b2 B AN (] £ 32
WEA , Gr Al Jo 95 1 2 0, I /) i R R ol A S o 2
Ut LA TV LA D 5 e =7 T30 453 45 B 7 2 156 R 4 28
FULAE (AR e PR R 5 T A VR AR BUsE A
NEEIRIT IR R e 42 it il 5O 1B T35k Kok
W HFUS . M 1999 4 Ross ' BISL T Shk s EERE L
AP PESEARE BTty | R S 3 W 5 HiE 56 e O i o
— g PSR I AR < N8 B UTAR T Bl Bk EEJE 1Ry R B
ezt iy A I AT T 5 B B e 245 B B A
PR B Kk ZE A 1 (acute coronary syndrome , ACS) ,
Hid A REREMBPAREN TS, K
AT 27 G R B 27 R0 3 W B A ) BIF 9 1

RRYER T 5 sh bk FefE{k K CHD i &85 K &
A, EATHA P RE S sl bk A B Ak & A 1 4 2l
Fz U8 MR IEIN 5 55 S ke e Ho
A ICEE AR

TNFR2 £ i 83 SR 5 K 7 32 1488 X % 1B (' TN-
FRSF1B) 4 h5 , 43k 5 7Y 1R 5 P4 95 A, IS 780 TN-
FR2 AITERTA A AN e 3k Ry 5 0 SRk e o s
YA FE I, BEAS B0 TNF-oo B A= 035 1k, 1 A 3
PE TNFR2 W A7 7E T i3 f R tf . TNFRSF1B 3 A
PTGk 1p36.2, /1 10 MAMETHI9 NN E T
AL, BRANE T 4.9 .10 BIAEZRAS X SNP 41, 1 6 5
SNREF EAENRETRESHE (T/6) M T 45
X, 7E TNFR2 mRNA #8275 676 i ( GenBank™
accession number NM_001066) ' . Szalai 2" & 91
TNFRSF1B 3£ [X 6 5488 T 1 676 {37 SAFIE T—G
BREL R 78 3 B AN I A 4 AN B A 2R bR R X I
(CDR4) ) — 2 PR 58, Z FL MR )7 51 196 i Hy
FH B R 2 A8 A 22 ( GenBank™ accession num-
ber NP_001057 ) , 4% 54t B il 4 P9 DT g Nla 111551
PR N AR B AR S N DR D) B, R SCRk A
SEIHFSTUF S TNFR2 5878 1 5518 1 98 P e &) Jk
PEAASE, Qe R E ST R R G b 4T BRI
(systemic lupus erythematosus, SLE) | A T 7 I 41 iy
WEE 1 BAHDCIY B B F R Bt s R
EA LB R AAME S, R4, 1P AR R AT
TN T/G VUK T/G 5600k 1 &k &
JRAHDE , A WL SCHRHRAE

AT LR W ILVEDUR ABER TT . TG .GG
ZAPIERA X TNFR2 3L B A A5 o0 #r , & B1
SR 5 BRI B A, Hor A A B 5
RS (P =0.005) , 7 B85 {3 J RS % 5 1 5
o, UL G S50 3 PR 28 A8 S8 e O I fE R P 2R
AyHTAL AT A - 6 M 28 A8 W B AE STNFR2 i %
AY#% A F kB (nuclear factor-kappa B, NF-kB) % {LFl
RN A R 35, TNF-a 55 TNFR2 45 & 28, i
& 22 1) A AR AV F R B2 TNF-a A S 1)
W I HAE N R RER T, AT — RS A2
RATFW =M, 2 5 RIEM K EME R, X
5 Sankar 28! & B TNFR2 [R5 6 4M T 676 {if
ST EEIR 22 75 1 5 960 1 2 A % D10 A 56 1R 1F 5
SER—L, 1 Allen 5% 259 G580 £ O F
3 PR ) 4 AT BRZH TNFR2 i R 7 A0 45 4y J5 A
BRI B 2200, X T RE S Z S AR
[ e AT e A7 A 22 5 R0 B RE AR 38 B 10 K /N AT
5%, A AT BE SR IR Ry AR BT 5 2 119 50 5 LRI X6
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IR BEIF UL FEIS 10 B v i ok 1, IR A
[ A SV E 2SS pai T

BEAR, SO I R 4> SA 21 G S50 3 R A
5 UAH AMI A A G227 (P <0.05);
UA 45 AMI A i T g it 225, ol
sTNFR2 7K 5 %7 HRZH L5, Jed 0o s 20 e T % R4
SA ZH UA 2 AMI 2% P 4 8] He g, 5 155 A 7
AL RN | 3 STNFR2 FHE . 13 sTNFR2 7K
S5 560 9 2 VAR G, 1T LAAE Ry 5k 0 9 Y 18 1 1R
bro OS5 XT R AR ELA, T A G 4567 JE PR AR
HIWI 2 sTNFR2 KA A G it 222 5 (1 =
5.294,P =0.000) ; XJHEZH T T A K5 G %547
FHBE RIS STNFR2 KF-AH L TE G 24 22 5 (¢
=0.425,P =0.673) ; O Rd T T MRS G
A FE Y STNFR2 7K A Al T 48124 2%
S (1=0.682,P =0.497) , Ui I 3% STNFR2 7K 78
Sk Co g RO RRZH 22 TR A7 A 25 57 [A]E SCAE S 1 I3
sTNFR2 7K 5 56 PR 780 1 45 v [H JC B, Rosen-
son 2 NPT KB . 03 P STNFR2 HY/KF5
FMER A M 1) v 1t g A RS 25080 Tk ok A B Ak 7Y
SR BRER FME A G, AR IE T oAbz m R 5
STNFR2 (147K -5 3 fik 045 7 A £ 10 30 0 14 22 B o i
C SN EE TGS, FRATTXS AN [F] 25 A1 A £8 3 1 LAt i
IRIGR IR #7758t 00, KB TG + GG K&K Y
() R 2 IR S [ P e S T R A AR
HABTCG 2225 5, 2% B 3k PR 70 1 el A 5 A i
IRAERS R 2 JE K, A7 M, TNFR2 L ( +676)
{745 TG + GG JEH A OR 1. 648 (1. 186 ~1.975) ,{X
WTE IR 1. 828 (0. 850 ~3.932) , I H 5 /& 1M b
1.473(0.919 ~2.365) Fi bk, fE R PET K, I A
R 2 M Logistic [M1H 4387 &L TNFR2 %L # 676 {7
S TR 22 A M R SO R () Ik ST A PR R

X L X 22 B PR AL , I A2 BB R )
(IR 2%, ARME BAF TNFR2 JiE IR ) 22 25 P4 o H B JR%
R AR UL S Z H R, BT ETE 20
I R T 5, A e B 4 0 UF 52 5k 00 95 R AE &
1) Al

[ &%& k]
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