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A toxin of HP (HP-CagA) on serum matrix metalloproteinase-9 ( MMP-9) in patients with coronary heart disease (CHD) ,
and the relationship between HP-CagA and coronary lesion. Methods 105 patients with CHD were chosen in this tri-
al, including 35 patients with acute myocardial infarction (AMI), 35 patients with unstable angina pectoris (UAP) and
stable angina pectoris (SAP) , while 35 inpatients with normal coronary artery (NCA) in the same period. The level of
serum MMP-9, the positive rate of HP-IgG antibody and HP-CagA-IgG antibody were measured by enzyme-linked immu-
nosorbent assay (ELISA) and the correlation between the level of serum MMP-9, the positive rate of HP-IgG antibody, the
positive rate of HP-CagA-IgG antibody and coronary angiography Gensini score were analyzed respectively. The differences
between CHD patients with HP infection and without HP infection were compared, and the differences between CHD pa-
tients with positive HP-CagA-IgG and negative HP-CagA-IgG were compared. Results The four groups showed signifi-
cant differences in serum MMP-9 level (all P<0.05) , among them, AMI group>UAP group>SAP group>NCA group (all P
<0.05). Compared to NCA group, AMI group, UAP group and SAP group were higher in Gensini score (all P<0.05).

There was significant correlation between serum MMP-9 level and Gensini score in each group (all P<0.05). The positive
rates of HP-IgG in SAP group, UA group, AMI group and NCA group were 40%, 57.1%, 74.3% and 28.6%, respective-
ly; among them, AMI group>UAP group>SAP group>NCA group (all P<0.05) ; the patients with positive HP-IgG in each
group showed the higher levels of MMP-9 than those with negative HP-IgG (all P<0.05) ; there was significant correlation
between the positive rate of serum HP-IgG and Gensini score in each group (all P<0.05). The positive rates of HP-CagA-
IgG in SAP group, UAP group, AMI group and NCA group were 17.1%, 31.4%, 40.0% and 11.4% , respectively; among
them, AMI group>UAP group>SAP group>NCA group (all P<0.05) ; the patients with positive HP-CagA-IgG in each
group showed the higher levels of MMP-9 than those with negative HP-CagA-IgG, there were statistical differences (all P<
0.05) ; there was significant correlation between the positive rate of serum HP-CagA-IgG and Gensini score in each group
(all P<0.05). The serum MMP-9 level among each group, HP-IgG ( +) CagA-IgG (+) subgroup>HP-IgG ( +) CagA-IgG
(=) subgroup>HP-IgG(—) CagA-IgG(+) subgroup (all P<0.05) ; the positive rate of serum HP-IgG and the positive rate
of serum HP-CagA-IgG were significantly correlated with the serum MMP-9 level and Gensini score, especially the positive
rate of serum HP-CagA-IgG was more closely related to the serum MMP-9 level and Gensini score (all P<0.05). Con-
clusion HP infection especially HP-CagA infection, might be related to the occurrence and development of CHD through the

large secretion of MMP-9 by endothelial cells, which might be new indicators of the severity of the coronary artery in future.
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1.1 FARMERSHE

#2016 42 11 A F 2017 £ 3 A w i k¥
M B % — B Be ol e B A AR BT B9 105 6] R 8 e A&
#5949 1,4 56 B, b 54~74 5 P A MG
ALAE 3t (acute myocardial infarction, AMI) 41 35 7] . f
2 ALS 4 JF (unstable angina pectoris, UAP) 41 35
] A2 BG4 (stable angina pectoris, SAP) 41 35
Bl A BEHE T E KL O E S LS A
AR ERERFEEHAY, FHEHEKIE
7 0 (normal coronary artery, NCA ) & 3 35 ] /£
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W2 ANE 2 AU EARAE 2Bk ST Btb g, 30 W
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BARE AR B RE BECRHA,
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ER L ARIDE RE2 B T -20 CHRGR KA F 1R
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1.3 MMP-9 HP-IgG #1 HP-CagA-IgG BY#&

ELISA (Uscnlife ) Il & f7 A & # #9 % MMP-9
HP-IgG \HP-CagA-IgG ( 77 = # R A LA ), Hik
& Hh ki BG A =5, B4R LA Bio-Red 680
(KK 450 nm) , = ALV B R IEIAT
1.4 EARBIBKIER S Gensini 15

NPT ARFE A FRERLR S B, AR
GREHAEFERFWES —ER O AR
DSA % % &, il % 5 GE /A & Innova 3100 K & %t
FATH M AE R X AL, Bl Seldinger 5 H| 5 A
ST AR ) KCE R 1% 2 Judkins § 48 3EAT & Mk 30 Bk
Y KRB SR A ERBEY, XA E N 0
AR FERE, SR REF W RALLERETH
LEBFFHOMENNE LR A, DR
JKE & T AT VE K JH Gensini 3 AR vE , 3BT A AR
kg R EREHRATITF N, HFITEELES
Gensini & 3F 4,
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K SPSS 17.0 it 8t , it E R B v2s X7,
ZAEAMMIF T 2 F AR, LA ik XA 2 H
£ 7 M (ANOVA) A B FHH LR XA ¢ #5;1T
BRAK X Ao, 4 & 18] 89 A 5 B K Pearson %
A% AT, WA P<0.05 A ZRAKITHFE XL,
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MMP-9 7K F R BIKBIEK Gensini #F453 ELER

IMLiE MMP-9 7K AR Bk Gensini $F-43  HP-
15G FHPEZE K HP-CagA-IeG FHIEZTE AMI 41>UAP
ZH>SAP 4A>NCA 41 (P<0. 05;%2)
2.3 HP-CagA BE3t MMP-9 7k & 5 5 4k 5h Bk Bk &=
2 ER RN

RGP IS KBt Cag PUARIK -4 SAP 41 |
UAP 41 AMI 41 J¢ NCA 4135 730 3 A4, 43 5]
A HP-1gG ( +) CagA-lgG (+) W2H . HP-IgG ( +) CagA-
IgG( ) WL & HP-IgG( -) CagA-IgG () WeH . %%
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KIN,HP-1gG( +) CagA-lgG (+) WAL I IH MMP-9 7K *F- & Gensini ¥:43 X /5 T HP-IgG (- ) CagA-IgG (-)
] Gensini P43 ¥4 1 T HP-IgG ( +) CagA-IgG ( -) WAH (P $4<0. 05;523)
W4, HP-IgG( +) CagA-IgG ( —) W.4H IfiL i MMP-9 7K

&1 BHE—BIERZRILLR

Table 1. Comparison of general clinical data in each group

e FR(F) By WAEERIEI(%) ] mELFI(%) ] BRWELEI(%) ] EARINAEL F1( %) ]
SAP 4H 64.37+6.39 17/18 14 (40.0) 17 (48.6) 6(17.2) 19(54.3)
UAP 4 64.0626.05 15/20 15 (52.5) 18 (51.4) 7(20.0) 20(57.1)
AMI 20 64.60+6.33 17/18 15 (52.5) 18 (51.4) 7(20.0) 20(57.1)
NCA #H 63.775.91 16/19 13(37.1) 16(45.7) 6(17.2) 18(51.4)
F/X {8 0.120 0.408 0.406 0.706 0.189 0.258

P1H 0.948 0.938 0.939 0.872 0.979 0.968

R 2. &4 HP-1gG FAMEER HP-CagA-IgG PR M iF MMP-9 /KF K AR 3Bk Gensini ¥4 L%
Table 2. Comparison of HP-IgG positive rate, HP-CagA-IgG positive rate, serum MMP-9 level and Gensini scores in each group

4340 HP-TgG BHPER (%) HP-CagA-IgG FHPER (%) MMP-9( pwg/L) Gensini 743
SAP 4 (n=35) 14(40.0)* 6(17.1)™ 124.83+15.26* 35.09+6.20*
UAP 4 (n=35) 20(57.1)™ 11(31.4)® 315.93+9.61" 50.02+7.35"
AMI 4 (n=35) 26(74.3)" 14(40.0)* 359.07+8.86" 62.87+5.60°
NCA 4 (n=35) 10(28.6) 4(11.4) 80.90+6.70 1.99+0.78
F/X {8 16.800 9.562 5925.052 774.582
P1E 0.001 0.023 0.000 0.000

a  P<0.05,5 NCA 4 V% ;b J P<0.05, 5 AMI 4 Hb# ;¢ 2 P<0.05, 5 UAP 4 K4,

* 3. KL ZAMiE MMP-9 7K F X Gensini iE4 L4

Table 3. Comparison of serum MMP-9 levels and Gensini scores in each different subgroup

74 E MMP-9( pg/LL) Gensini T4
SAP #H HP-IgG( +) CagA-IgG(+) 6 145.24+3.50™ 40.30+4.19"
SAP 4 HP-IgG(+) CagA-IgG(-) 8 139.22+1.51° 40.04£4.73"
SAP 4 HP-IgG( -) CagA-IgG(-) 21 113.51+4.42 31.71+4.82
F{H / 102.06 13.51
P1E / 0.000 0.000
UAP 2H HP-IgG( +) CagA-IgG(+) 11 327.68+2.17" 54.24+7.97"
UAP 41 HP-IgG( +) CagA-TgG( ) 9 317.72+2.14* 53.82+6.00°
UAP 4 HP-IgG( -) CagA-IgG( ) 15 306.23+2.63 44.64+3.35
F {8 / 262.17 11.24
P1H / 0.000 0.000
AMI 44 HP-IgG(+) CagA-IgG(+) 14 367.47+1.51" 66.17+3.47"
AMI 40 HP-IgG ( +) CagA-IgG(-) 12 358.64+3.97° 64.27+3.80"
AMI 41 HP-IgG( -) CagA-IgG(-) 9 346.57+2.94 55.88+4.13
F 1A / 140.98 21.79
P1H / 0.000 0.000
NCA 4H HP-IgG(+) CagA-IgG( +) 4 92.92+4.01" 3.03+0.67"
NCA 4 HP-IgG( +) CagA-IgG( -) 6 87.63+1.22° 3.05%0.59"
NCA #H HP-IgG( -) CagA-IgG(-) 25 77.36+3.59 1.57+0.29
F{H / 51.11 48.16
P1E / 0.000 0.000

a  P<0.05, 5R|40 HP-IgG (- ) CagA-IgG (-) WAL L4 ;b A P<0.05, 5[4 HP-1gG ( +) CagA-IgG (—) W4 b4,
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2.4 HP-CagA #0 HP EEE M PRMEZERS MMP-9 X
3 Gensini 14 HHH X &

Pearson £& 1 A &4 A & BL, SAP 41 UAP 4,
AMI 20 % NCA 41 HP J& YL Y BH R 5 MMP-9 /K
- Gensini 1435 1 AH 56, HP-CagA JEYL fi4 B P 3
5 MMP-9 7K Gensini P43 52 1 A 5¢ , MMP-9 7K
-5 Gensini PEAFH R IEAHG (4 FiZk5) .

& 4. FAEME HP-1gG PR Z  HP-CagA-IgG PR ZE 510
& MMP-9 7K & Gensini iE45BHE X157

Table 4. Correlation analysis among HP-IgG positive rate,
HP-CagA-IgG positive rate and serum MMP-9 levels and

Gensini scores in each different group

HP-IgG FHTH: HP-CagA-IgG BRI

5
r {5 Pa r i P1E
SAP 4
MMP-9 -0.616  0.000  -0.849  0.000
Gensini 774} -0.405  0.016  -0.658  0.000
UAP 21
MMP-9 -0.604  0.000  -0.857  0.000
Gensini ¥4r  -0.378  0.025  -0.617  0.000
AMI 41
MMP-9 -0.649  0.000  -0.757  0.000
Gensini 774} -0.485  0.003  -0.718  0.000
NCA 41
MMP-9 -0.475  0.004  -0.783  0.000
Gensini 774+ -0.334  0.04 -0.783  0.000

& 5. BAEIME MMP-9 KF5 Gensini 75 8918 X 5317
Table 5. Correlation analysis between serum MMP-9 levels

and Gensini scores in each different group

MM-9 7K

i H

r i P1H
SAP 4 Gensini TF4% 0.472 0.004
UAP 4 Gensini $F43 0.555 0.001
AMI 20 Gensini T4 0.548 0.001
NCA #H Gensini 143 0.695 0.000
3 it i

MMP 7ELARB PR BER , JCH R A AR E
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LR B I AT I AT T LA L P R 40
EG WG REFR S P R R A M AP B T, ISR
B MMP-9 7K 5 BESe R M G, LR A R %
P 1G] B RS P BRI, £F 4 AR i, S B0
Hemi 24, LA (e o o Jik ks A s 16 T B N B B AN
(A, AT S e 5 2 Jok o4 A5 1 £ %) 306 BROIR 285, mT
T 10 B e 4 R ME RS L Garvin ST R B
MMP-9 7K E IR A A 768 0 9 25124 1 DR G 2k 57
Itk El-Aziz 55 K BUER X H MMP-9 (7K
V5 kA AML KRS A — € B9 AHSC P, MMP-9 7K
SERTRERE RN RS T AMI FilJ5 4 & L fe bRz
— o fEVK)EED R I MMP-9 2 5 30 ik ok AL B AL 1)
TE R BE B ) A B e M R 2, 4k & i i TE R,
MMP-9 R LAAE Ay T80 00 )y Jok 546 A0 B A 506 B 44 5 1) 3
FEbR . AHIEGE A BRSO s 4 1L MMP-9 7K -F- B i
TR O 4, UAP FIl AMI B35 L% MMP-9 7K
ST SAP HE AMI B LT MMP-9 /K
N T UAP #3415 MMP-9 Al GE2 5 5 ik ils B
BEPAR B sk 7 e O 1 & AR R R R
FEEZAEN .

HP B Ay S A b ol i 40 i 2 — , 2 BR
IR YR E I 50% VL L, HP BRG] DL S8
BT Zahniz 1808 R EHA RS R, T
KT & IR YL T BB R S5 T L R VLAY
PR —E R AROCHET T S e 22 18],
TR I O 95 5 1L HP S8 A B 1 5 B 44
15, 72 B HP 8% 0] B S oit O 1 Al 57 s 6 R R 22
—, PEBGE & B HP T HEIE A P ARG oo 28 B 1 2 1 AR
(] A ST 00 MR 5 3R 43 Db, DT 348 58 e bR 3 Jok 4 e
AR 7115200 Sl e i DR 40 2 B A B AL B
WSS S5 REBEHL I i 24, 78 5650 11 g B A B
R R EEAER ARBIE R BE O HP-
1gG YL BH 2 B 8 & TR S o 41, UAP & AMI
BE HP-1gG 1B Y FH M R B & =5 F SAP 4%,
AMI B35 HP-1gG Y FHYE R L T UAP B3,
Al DA EEIE I 60 5 HP B AH 56 HP JE L nl BE
e SRR Bl bk 25 A i B & ML Hp R 25 S Y
YEHI,
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HP ME0wR/E S5 AR R & A %, Hrp
CagA J& HP 1 5.0 X R B VI E 2 )
Fz 2] o Franceschi /:@[23] K, £Z iRk CagA P
(ACRT 5 00 785 SF- ¥ UL A0 L B P Bz 4 i 3% T i %
2E SN AR A I A ST T LA R 3 5, FE 3 Dk ok i
WAL R A R R KR EZEAE . CagA FHIE B BE
IRE ZHE — PR IR I N B 2, AR B 15 # 1 X
FLREPE W e 17 & et R 30 Dk ok FE R AL i & 2R 5 &
L) ARBFS R R, U 4 HP-CagA-1gG BRI
R E T AR O 4, UAP K AMI % HP-
CagA-IgG FHE B 1 5 T SAP 3%, AMI 4 HP-
CagA-TgG PHYER M T UAP H & U6 W 16 4% Fl 55
J11 HP Jgerf | Hih HP-CagA AT BE 5760 R 10 &
AR FRTEY), SR A5 A4 BRI, A< B 52 87 B
X HP HoAth 35 Iy I F 1T

TEXTE LR 40 &R B 5 A B, HP & e ]
TS NF-xB i F MMP-9 JE R 5% 5% | M1 ol ik
MMP-9 43 , Horb Jt HJ2: HP-CagA JEHL 1% S MMP-
9 sl TG R, - HAE HP RERJS, MMP-9 /K
B ERRAR Y ARSI R, G T 4 A
5 L4 B HP-1gG (+) 2H MMP-9 45 T HP-
IgG(-) 41, HP-CagA-IgG (+) 20 MMP-9 ¥ T HP-
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