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T -xB Z (436 A R F B4R (sSRANKL) 75 2 550 (CHD) RImRB R, Ak EFE2017444 AE
2018 4 12 A KT R B O IS BHISGA 1 L X EE L CHD A B 4252 iRk sh ik % (CAG) 1 528 Bl
T4 CAG K 25 o 8 5 434 CHD 2H (302 f51)) Andl: CHD 2H (226 #). i8R Fra 323G S e | AR5 L =
AL . CHD ZEE AL BEDRI% | TSR SEIm R 7k} ;5 SR R S e M a8 (ELISA) A3l I OPG . sRANKL
IR 5 I IR Bl S0, - PRk PN DT - B B 235 1k (PCR-RFLP) F AR T149C . TOS0C R L7454, %
{7 FEFE 1T Hardy-Weinberg & FAk 45 5 K — 3 K L2 E R AES A Logistic MIIH7:4347T T149C ., T950C A
LA MTE OPG . sRANKL /K- CHD KRR, &R A BEHWMALL ST, CHD 411i7E OPG /KT
B 75 T CHD 20 (pg/L: 1.76 £0.49 . 1.47+£0.29, P<0.01), Ifil.i sRANKL 7K 4K T3l CHD 20 (ng/L :
342.14+121.38 b 376.63+108.66, P<<0.05). Logistic [ 4347 /R~ , 76 R4 T AR PR . I8 F8 B . A IR
WEE R G, L7 OPG JhE i & A CHD B2l vy f& 15 P 2 (R (OR) =1.995, 95% W] {5 X [A] (95%CI) =
1.935 ~ 2.066, P=0.012 ), PCR-RFLP #4553 B 7R, OPG K5 87 X 4, T149C . T950C ¥4 TT.TC ., CC 3 Fl
R A, 2 Hardy-Weinberg V- £ %, OPG T149C & OPG T950C #t [ £ %5145 & Hardy-Weinberg 52 A2, ik
B AL -y, B Bt JE CHD 41 T149C JEF B TT, TC, CC B A 3EH T, C AR5 510 53.5% .
42.9% . 3.6% . 75.0% 1 25.0%, CHD 24535} 43.1% . 50.3% . 6.6% . 68.2% F1 31.8% , 1% £H 7] 5 X U 4547 L K]
BR L 25 S Ge it efE (B P<0.05), Logistic [BIF/304r i 7s , T149C {7 5 () TC+CC HER % 4 CHD
A XU 2 TT K& R AY 1. 86 1% (OR=1.86, 95%CI=1.24 ~2.78, P=0.003), &£/ C &7 KN 7] €~ & 2E CHD
1 5 & HE R, AR CHD 4 T950C L K A TT, TC. CC K &AL LK T, C BSR40 ) K 39.8% ., 46.5% . 13.7% .
63.1% F1 36.9%, CHD 4153514 39.4% . 43.4% . 17.2% . 61.1% FI 38.9% , W £EL i3] 3[R FRL VA5 (57 S PRI A1 36 L 22
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[Abstract] Objective To explore the polymorphisms of T149C and T950C gene in osteoprotectin (OPG)
promoter sites and the levels of serum OPG and soluble nuclear factor-xB receptor activator ligand (sRANKL) and the
incidence of coronary heart disease (CHD). Methods 528 patients in Tianjin suspected of CHD and underwent
coronary angiography (CAG) who admitted to the department of cardiology of Tianjin Chest Hospital from April 2017 to
December 2018 were enrolled. According to the CAG results, they were divided into two groups: CHD group (n = 302) and
non-CHD group (n = 226). The gender, age, history of hypertension, family history of CHD, diabetes, levels of blood
lipid parameters in serum and other clinical data of patients were recorded. The levels of serum OPG and sRANKL
were measured by enzyme-linked immunosorbent assay (ELISA). T149C and T950C gene polymorphisms were
analyzed by polymerase chain reaction-restriction endonuclease fragment length polymorphism (PCR-RFLP) methods.
Hardy-Weinberg genetic balance test was performed for alleles. Binomial classification multivariate non-conditional
Logistic regression method was used to analyze the relationship between T149C and T950C gene polymorphisms, serum

levels of OPG and sRANKL and CHD. Results All patients were enrolled in the final analysis. The serum level of
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OPG in CHD group was significantly higher than that in non-CHD group (ug/L: 1.76 +0.49 vs. 1.47 +0.29, P < 0.01), the
serum level of SRANKL was significantly lower than that in non-CHD group (ng/L: 342.14 £ 121.38 vs. 376.63 4 108.66,
P < 0.05). Logistic regression analysis showed that after adjusting for age, gender, blood lipid parameters, diabetes
and other factors, the increase in serum OPG level was an independent risk factor for CHD [odds ratio (OR) = 1.995,
95% confidence interval (95%CI) = 1.935-2.066, P = 0.012]. PCR-RFLP results showed that TT, TC and CC genotypes
were found in T149C and T950C of OPG promoter. According to Hardy-Weinberg equilibrium test, the polymorphisms
of OPG T149C and T950C accorded with Hardy-Weinberg law, achieving genetic balance with representative of the
population. The frequencies of TT, TC, CC and alleles T and C in T149C genotypes of non-CHD group were 53.5%,
42.9%, 3.6%, 75.0% and 25.0%, respectively, and they were 43.1%, 50.3%, 6.6%, 68.2% and 31.8%, respectively in
CHD group. There were statistically significant differences in genotype and allele frequencies between the two groups
(all P <0.05). It was shown by Logistic regression analysis that the risk of CHD in TC+CC genotype of T149C was 1.86 of
TT genotype (OR = 1.86, 95%CI = 1.24-2.78, P = 0.003). It was suggested that C allele might be a susceptible gene for
CHD. In non-CHD group, the frequencies of TT, TC, CC, and alleles T and C in T950C genotypes were 39.8%, 46.5%,
13.7%, 63.1% and 36.9%, respectively. They were 39.4%, 43.4%, 17.2%, 61.1% and 38.9%, respectively in CHD group.
There were no significant differences in genotype and allele frequencies between the two groups (all P > 0.05). Logistic
regression analysis showed that TC+CC genotype of T950C was not related with CHD. Conclusions The increased
level of serum OPG was closely related with CHD and could be used as a risk factor for CHD. The cases carried OPG

T149C TC+CC genotype might have the risk suffering CHD. C allele is might be a susceptible gene.
[Key words] Osteoprotegerin; Gene polymorphism; Promoter; Soluble nuclear factor-kB receptor activator

ligand; Coronary heart disease
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1.1 WFZERF4R . 8 2017 45 4 H E 2018 4F 12 H K
AT R 25 B O P BHISCIR Y 528 51 K HE M IX R 3
ARFFEAF A B 2AAC BE2AARAE , I8 1 KT Rl =

B 18 P 2 D1 23 Ak o (R 4iE 5 < 2019KY-001-01),
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111 A AARHE : BEL CHD B ; 3532 7 ik v 5%
(CAG) ; BE MM LR

112 HEBRARME : FE2ENT B oI AR
1.2 W44« ARAE CAG 455904 %43 CHD 41
(302 1) #19E CHD 41 (226 5] ). CHD B2 Wrbrifk: -
CAG B/RZE FTIAE=30% s 2 /A 1 S d kit
7 =50%,

1.3 W5k

1.3.1  FORMIE R ITA 2R 2 B TS L AR
IR CHD ZEE 5 ARG S IR R Bkt

1.3.2  AALFEARIE - AR R 2S IR 12 h JE BRIk
M43 B i , B 4 A sh AR Hr A, SR I
AE A ERE (TC), =B H 0 (TG), Mm% g & A
[ i (HDL-C )., ik %5 J3£ B 25 11 JIH [5 B (LDL-C). A
M (a)(LP(a) )  ZARE I Al (apoAl), B E 1 B
(apoB). %5 & 1.4 (FBG ), £F 4 £5 11 /L (FIB), [A] 7l
L2 R (HCY ). WURR i [) -7 (CK-MB). JRR
(UA) K 5 o FH 4 A SlbRA, SR FH il EC G 72 W%
U5 (ELISA) I 22 OPG ] 5 P 4% 4% 5% [H 1~ B
ZRIEALE AL (sSRANKL) 7K

1.3.3 B[N 4] DNA (H2 I R B0 B B P 41
DNA 2 BUR & (AR A BHE LG BR A A ) $2
HUMNAE LA DNA

1.34 SIYE MR AHEE I (PCR) : 514975
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A TAY TERABRAF G M. PCR WA
25 uL: DNA 3 uL, BRI IY4 0.5 pl, Tl Gk
permix 12.5 uL., ddH,0 8.5 uL. PCR B 4514 : 95 °C
A 5 min, 95 CAEME 30 s, 62 °CiEk 305, 72 C
FEAH 1 min, JEER 35 YK 5 72 CIEM 7 min, 37345 H]
1.5% B BEWHEE I B VA U2 15 SRR S T 170
1.3.5  [RAIVE R Bk B 238 % (RFLP) 404« Big
P FE 1 5 LA Xba T i . Hine 1T 1§ (32 [E Thermo
)37 CHEYI 10 h, 2R 5 F 3% Bht B B e Hh Uk
G PRI 7Y

1.4 GEitef43 b« A3 SPSS 11.5 Bt 45 SR ik A7
GEitorr. FFE RS I E B EURE DIE + bR
WE2E (R +s) Fon, R MSTREA ¢ K256 5 AEIEZS 4
A 1 = s DL A g (0 A S B8O T M QL Q)]
RN, KRR AR 56 (Mann-Whitney U K:56), &1
B LA Ay 3R R x ® K5 5 S50 SE R R AT
Hardy-Weinberg 5%k 56 . % B PR 2R o3 Hrvh 22
SA G R A T R 2 R AR A
Logistic [AIJH 5347, 5K HE o =0.05, P<0.05 K
ERAGIEE

2 7% B

21 HBE TR (R D) i A AR Ay
Hro CHD 2H 302 {4l 8 5 v 55V 186 191, 2ok 116 11
iF% (59.39+9.99) % . 9E CHD 41 226 ffl &+ 5
PE 102 ], o 124 4] 5 4F 9% (55.35+8.64) % . 5
4 CHD 4[4, CHD 0B AR T, B L &
JFE s WE PR H A K i E TG, LP (a), FBG, HCY |
CK-MB Fll UA 7K F- 5 5, HIfil 7 HDL-C.. apoAl Fil
apoAl/apoB FLAH AKX (3 P<<0.05) ; M4 CHD 5
5 B L R M TC . LDL-C . apoB . FIB /K-t 425
St E X (3 P>0.05),

2.2 Ifil ¥ OPG 1 sSRANKL 7K (5% 2) : CHD 4
S OPG 7K F & 25 & T4 CHD 41, 1 il i
sRANKL 7K B K T4E CHD 41, 2R A 54
(¥ P<0.05),

%2 3JECHD 5 CHD mAZEME OPG.

SRANKL 7K F L35 (x + 5)

2151 BIEC () OPG (pg/L) SRANKL (ng/L)
4E CHD 41 226 1.47+0.29 376.63+108.66
CHD #1 302 1.76 +0.49 342.14+121.38
tl -6.885 2.463
PIH 0.000 0.014

1 CHD W00 R , OPG N H #9738, sSRANKL by nl A 5%
FH T -«B Z AL TR A

%1 3dECHD 5 CHD WmAEE—RARILE

2
o 4k CHD 21 CHD 21 X /i/ P
(n=226) (n=302) VAL

Ttk (1 (%)) 102(45.1) 186(61.6) 30.570  0.000
Y (% xts) 55.35+8.64 59394999  -5.121 0.000
R (] (%)) 108(47.8) 196(64.9) 33.569 0.000
CHD ZIES (i (%) ) 40(17.7) 61(20.2) 2.576 0470
HibRwE (51 (%) 28(12.4) 75(24.8) 19.504  0.000
TC (mmol/L, x+s) 464+1.03 452+1.12 1323 0203
TGAEEH(;T%L[)J 133(1.00,1.88)  1.70(1.22,246) -3.920 0.000
HDL-C(mmol/L, x+s)  1.23+046 1.04+0.34 5639 0.000
LDL-C(mmol/L,x+s)  2.95+0.93 2914098 0497 0.665

LP(a)( g/,

22.35(9.78,57.53) 28.95(11.93,74.08) -7.151 0.021

M0, 0))
apoAT(g/L, x+s) 1274023 1.16+0.21 5.957 0.000
apoB (¢/L, x +5) 0.98+0.24 0.99+0.29 -0.444 0561
apoAl/apoB HAH (x+s)  1.37+0.40 1.26+0.45 3.061 0.003
FBG (mmol/L, x %) 543+1.53 6.05+2.16 -3.900 0.000
FIB(g/L, x +s5) 2.98+1.07 3.09+1.14 -1.181 0.249

HCY (umol/L,
11.7( 94,146)  132(108,17.9) -1.754 0.000

M0, Q)

CK-MB [ U/L
y 14.0(11.0,17.0)  15.0(12.0,19.0) -1.030 0.000

lM(Ql.v Ql”

UA(pmnl/L,a_cis) 301.78 £83.80 334.44+9549  -4306 0.000
T CHD o0, TC S SR FEEE, TG 2 —REHH, HDL-C 4
PER N N ERE, LDL-C (L RS R 1A, LP () ISR
M (a), apoAl NEJEHEH AL apoB NENEHEH B, FBG MZsHE MBS,
FIB WL 4EE R, HCY D[R B IEAERR . CK-MB LR R 7] T
fifi, UA MR AR
2.3 OPG J33h X4 T149C ., T950C HyKEDH £ 451k
(FEl 1~2):0PG T149C 3 K Z &% PCR =¥ K &
177 bp, Z NI Xba I ) 130 bp £ 47 bp FA4~
B LK B 3 R A Horp Al A TT AL
7R 2 AN (130 bp., 47 bp), 2467 TC 7R 3 4
257 (177,130 47 bp), R 4l5F CC AR 14
1 (177 bp)s OPG T950C KEPH £ 257 PCR 11K
JEN 147 bp, 2N YIEE Hine Il BV 113 bp A1 34 bp
WIS R B, FLUKE B 3 R AL, Horp AR S ali 51
CC B R 2 444 (113 bp., 34 bp), 244 T TC %Y
BR 3 AN (147,113, 34 bp), 44T TT BN
1 4541 (147 bp s

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 M bp

500
400
300

200
100

OPG i 43R , PCR o S S, VK8 1.2.3.5.7.8.9,
10, 11,12, 13,1415 2 TT FEF AL (130 bp . 47 bp), Ukil 4 Hy
TC JEHAL (177, 130,47 bp), Uk 6 Jy CC 3L AL (177 bp),

M 5 DNA FRic %45 DL 100 Marker

E 1 OPG J:IK T149C PCR #4774 ! Y it
Xba T ) %5 5 B pk &
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OPG J i 4 3R, PCR N SR RHE SV, UKIE 1.2.4.5.12,14
TC FEHA (147 113,34 bp),¥kifi 3.7.9.10. 11,15 A
TT 3L (147 bp), JK3E 6.8, 13 CC FEH AL (113 bp. 34 bp),
M 4y DNA biic % DL 2 000 Marker

2 OPG JEP T950C PCR 438 =4y 1) ity
Hine T fil 1) % 7 FL UK B

24 BERACEMER L . OPG T149C K £ 5k K
OPG T950C 4 X Z 25 1 28 Hardy-Weinberg - 46
55 4% & Hardy-Weinberg i 7, ik 81| 15t 4% 1, B A
AR RAE .

2.5 OPG T149C, T950C FH L3 1ES CHD B &R
2.5.1 OPG T149C ., T950C k& [A] U i1 45 {7 H [A 45 o
34 (36 3 ~4):9E CHD 415 CHD 4153 T149C Xt
A TT, TC., CC FAERFEH T, C MR 25
WA Gt X (2 P<0.05) ;5 i 541 T950C HE A
RITT, TC, CC RIS L T, C (MR 22 533
Tegei2#E L (¥ P>0.05),

2,52 CHD fafs R 2= 8 2 MR 3R &4 Logistic 111
SR s BT CC R AL /D oK CC R AL S TC
FERA A I —2, TT S AL Uk —2 43 B4R
AFETE, 4550 8K, T149C 5 1) TC+CC HEA
K% CHD (AU TT JER YY) 1.86 175, A3 e
(OR)} 1.86 [95% W{FIX[H](95%CI) =1.24 ~ 2.78,
P=0.003 ], $&7~ C 457 3 H Al fig & & 4= CHD
Zy &I, T950C i/ 55 Y TC+CC KL K B 5 TT 3

%<3 3E CHD 5 CHD WA E#H OPG T149C EF B & EFSFZE L

SER R (% (411 41))

SEOEHEFRIR (90 (B0 / B0

R 2R TG 48 L, 5 CHD AL T X,
W A R B 5T 0 G 04T AR 73 B, 1648 CHD 4 54
CHD 41 Mg 22 A G242 LA 2, Bl OPG
A% . TG . HDL-C . apoAI, LP (a), HCY , CK-MB, UA ,
T149C FE K TC+CC %5 10 A~ & 3 A8 7 (X),
LI JE CHD (A =1, J0=0) {E AR A i (V), RHZ
Wit T Z N E AR S Logistic [HIH43M . 4558
7N, OPG AEH4 | T149C LR A TC+CC ., CK-MB, UA
JERE CHD RYFERS R, MM apoAl IR N %
(¥ P<0.05;%5).

%* 5 CHD BEZENS EZEIESEH Logistic [EV3547

AF it B s x*Mi P{i ORfE  95%CI
OPG 2995 1.192 6320 0.012 1.995 1.935~2.066
AWy 0.059 0.012 25.707 0.000 1.061 1.037 ~1.086
TG 0.063 0.091 0482 0.488 1.065 0.891 ~1.272
HDL-C -0.649 0.384 2.850 0.091 0.523 0.246~1.110
apoAl ~1.518 0.657 5341 0.021 0.219 0.060 ~0.794
LP(a) 0.003 0.002 3.697 0.055 1.003 1.000~ 1.007
HCY 0.017 0.010 3.002 0.083 1.017 0.998 ~1.036
CK-MB 0.034 0.012 8211 0.004 1.035 1.011~1.059
UA 0.003 0.001 6.484 0.011 1.003 1.001 ~1.005
T149C 2HE 0.617 0207 8.906 0.003 1.854 1.236~2.780

TC+CC

1 . CHD J5E0o, OPG 5372, TG =t Hil, HDL-C
hi s R A AR EI R, apoAl M#RIEHE T AL, LP(a) MR M (a),
HCY AR R , CK-MB A BRG] T8, UA AIRER, OR Ky
e, 95%C1 S 95% Tl {5 X ]
RIS
OPG J& Mg SR FE R 1 ('TNF ) 32 1AHE 50 09
BN, S — P ER R A I 3 1) T s P TG B B
T, DR AT LB A% 5 1K T kB 32 A AL
TR (RANKL) AT S i i 4544
OPG & RANKL f4 15 5 1 57 1k,
5 T B ZRELA T

2151 (RANK) 3¢ 4+ P 25 & RANKL, 3%
TT TC cc T C
dE CHD 4 53.5(121/226) 42.9( 97/226) 3.6( 8/226) 75.0(339/452)  25.0(113/452) A1y 5. RANK 5 RANKL A .
CHD 4 43.1(130/302) 50.3(152/302) 6.6(20/302)  68.2(412/604) 31.8(192/604) VEFiHESA% 5 5 H T -«B(NF-kB)
X’ ME 6.816 5.800 P T T f2r
. o 800 ) 2 R 14 6 B 9 £ 5

i« CHD ML, OPG N B %

%<4 dECHD 5 CHD W4 EE OPG T950C £ E B AN i B F5F £ b 4

SERRIFA (% (61 1 41]) )

38 i, I 3 G A AR A N R
I oAk A R E R TR A B
L S EE L OPG,

SERLIERIIAR (9% (1Y / B100) )

5 p—” T o T C RANK . RANKL 3L [A]#4 5 OPG £
JECHD 41 398( 90/226) 46.5(105/226) 13.7(31/226) 63.1(285/452) 369(167/452) 50, ik f i) Bl 240 i i) 43 A A
CHDZ  39.4(119/302) 43.4(131/302) 17.2(52/302) 61.1(369/604) 38.9 (235/604) AIeNE G AL T T
i e o i? L{&wﬁ%& EEYil FJ T, 7E
P i 0.436 0.516 SN R e e

IE : CHD S50, OPG AE R ER

', OPG A & —Fh 8 B2 (4 1M1
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VAT F, 2R LS A IR W, R I RS
r 3 E LA PR A0 R i A LA B R s
BEHL, LATE M B ARIE A7 AE, 5 3h ks A 1 Ak A
KGRI A R B R ) Y BEESE, /&
L7 OPG /KF-5 CHD fy ™ B BE B A5, Bk
AR TN CHD % A= A0 25 A% B A 3 78 A b s
"2, 2 CHD & A B 7 fE R R % . Bjerre 45121
T A R A0 SO R AT R B, 1L OPG /K
ST R S I AE T A IR ST U 9 F . Hosbond
L2 IR N R L0 B0 SR RS R, I3
OPG 7K~ 15 56 i A5 i) ™ S R 1 | 37 22 1M A5 45t
WA, AR N 414 G PRBEA O 145 50
() A HEATAIF Y & B, SRS OPG 4L & HH L,
B OPG 4R 2 R A L0 I A5 G I R 25 A
Fe i 8 25 2, Lindberg 2512 B HEME N A T 42 151
ez 2 [ e Bk A3697 (PCT) fJ5 &1 ST Bedhisg
AL LR BE (STEMD) (835, 455 W7, 78 PCLIRYT
JE & STEMI 3 #2h, OPG AU R K & A ol 2
WESE & OPG 7K 5 22 2 4 1L 3 %4 (LVEF) 32 5t il
SEAH S, B KE B9 AR OPG A] T STEMI H 2 )
TS o 7R 2RO NUESE (AMD) [, OPG 7K
S T A A AT S 0 JIURE BE T FR 2 o R R A
FE BRI L X 0 D EE AR T B KRR 20
AT LT HR A 4] 32 0 1 FF (MACE) &
WIS ABIE R, CHD 4G OPG K-
3R T AR CHD 4, 5 SCHRHaE — 3%, TE 55 & LT
OPG /K5 CHD Wy &A%,

RANKL B R O T Y 0K 13q14 |, H 316 4
IR . TEH 8 ARG, RANKL REAZ 0k
B ANk L B, AT PR I . 7 I A BE
RANKL == % i AH 56 P9 Bz 20 i R i 550 0 LA i 2
K, FLAR AN AR 25 A 52 M RANK 7 5 I 40 it AT 2
MR TR IL Y, 7RO RS H, RANKL fg
WE AT 9RE R, FIFAMAS | TNF 254 5 1 A i, A
T A2 2E PN B 200 B 384 7, R 0 45 4546 . RANKL
TEIE B I8 3R 8 KB, {0 7E B B K o 545
PR 55 s, 2% B L AE 2h kool #E a4k 19 &k A kR
A EVE . RANKL 4 Wi 43 78 X AE A,
— MR RS AR A A A Y RE R £ 2
B 5 5 —Fh b i 5 8 2 Ik sSRANKL. A5 BF 58 TIF
52, RANKL /K5 2ok il 45 5508 A R I 35 A
S AT R, o EDR N LI
b OPG 5 I fE Y RANKL 45 4 38 v i, e i v
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