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X (P<0.01);PIINT MMP-9 5 hs—CRP /K7 ACE I/D {37 13/ [ 5 P 7 1] 22 53 A e 258 L (P<0.01) , 851 : (DACE £P9 1D
FEPRIR K D A RE DR AT RE -5 AR s MUTAT O TEAR ARG IE 3 AR D, HAT 1D JER ALK D SEAL3EDN % rTRE L AAT 1T DD JE A
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[ Abstract]Objective : To analyze the relationship between the polymorphism of angiotensin converting enzymegene (ACE) gene 1/D,
procollagen Il N—terminal peptide (PIINT) , matrix metalloproteinase—9 (MMP—=9) and hypersensitive C—reactive protein(hs—CRP) of
essential hypertension(EH) of Buyi and Han populations in Guizhou province. Methods : The method of polymerase chain reaction/re—
striction fragment length polymorphism was used to detect the frequency of each genotype and allele from 302 EH patients (154 Buyi
people , 148 Han people) and 299 healthy people (143 Buyi

1EZ 4R IR 4, Email : 813062965@qq.com, people, 156 Han people) in southeastern Qiannan Guizhou.
BRGLTr )« ot B 0 B IRALE BB i

The method of enzyme-linked immunosorbent assay was used

BARHFE : XX, Email: Liudanan2000@sina.com, to detect level of the PIINT,MMP-9 and hs—CPR of those pa-
EEWHE: DR A AHFAEFIAR (%5 :81660083); 5 1 44

SE KT HAB (%5 [BFHE SY(2013)3017 5]);
FNAEZBERGFHRAAF BRI ESDAD (%5 [%
FHa- AT (2015)4026 51) 5 30 M A & Fr FAHEA A 2

tients selected. Results ;D The frequencies of ID genotype and
allele D of ACE gene were statistically significant between EH

group and health group,and between EH group and health

At ERKLRIAD (%5 [BAHAAT(2011) 26 control group in Buyi people(P<0.01). @The level of PIINT,
B0 A AR BT B (%5 [ A K A (2011) MMP-9 and hs-CRP were statistically significant between Buyi
70015 ], people and Han people,and between EH group and health
15 H AR : hutp://kns.cenki.net/kems/detail/50.1046.R.20180607.0944.016.himl control group,and between EH group and health control group

(2018-06-07) in Buyi people,and between EH group and health control
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group in Han people(P<0.01). The levels of PIINT,MMP-9 and hs—CRP were statistically significant different in different genotypes
of ACE I/D(P<0.01). Conclusion:[DThe ID genotype and the allele D of ACE gene may be associated with the EH of Buyi people.

Among the normal group of Buyi people,those who carry the ID genotype and allele D have higher risk than who carry II or DD

genotype and allele 1. The polymorphism of allele I/D of ACE gene may be one of the pathogenic factors of EH in Buyi people who

came from southeastern Qiannan Guizhou. @The EH patients of Buyi people and those carry the ID genotype are may likely occur

collagen accumulation, inflammatory reaction, deposition of extracellular and vascular remodel.

[Key words Jessential hypertension;angiotensin converting enzymegene gene 1/D ; polymorphism ; inflammatory mediators ; Buyi popula—

tion; Han population

it 28 e v O 8 R AL o R 5 4 BB, H ip
IR B PG N R RIS R, TR
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(procollagen Il N—terminal peptide, PIINT) &5 4
J& & 1 i -9 (matrix metalloproteinase—9, MMP-9) &
=80 C 2 W 25 1 (hypersensitive C—reactive protein,
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MM < 140/90 mmHg, (HREAAA2 Ay & i, HLIE IR R 24
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U, v I AT S R R R 2419 00 5 I s o2
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T 25 R (1P A B M 85 1 1l S 0
123 FIRRIEALEE  UV2102PC U4k AT WA 6T
WA F TSR RS A PR A R e AVE TR TR AR I 1 JE 5tk
SEHABESFAL RS . MMP-9 PIIINT }% hs—CRP B G e 2 Hr
R & 55 Invitrogen 23 ], PCR 35 & (Takara E-
meraldAmp PCR Master Mix)5 A 4= K 2] DNA 2107 &
(Universal Genomic DNA Extraction Kit Ver.3.0) Wl [ H 7
Takara 23 ],
124 MAERSE WHRAEELFICRIM S mL, DUIKHE
L3 000 /min B0 10 min, 23 B ML -5 ML ANME, 3% H T
D5 HF B RE M | RS AE bR A, 40 i S T-80 C
AR VKARTRAT o
12,5 AFEFZ DNA MFRIC PEE-80 “CORAFMY M4 , 1K
18 Universal Genomic DNA Extraction Kit Ver.3.0 i &1 1]
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MRk He U I AT A
127 HIEEH M PCR 88 RIS A BAE S — B il
B 22 R (PCR-RFLP) ; 5 W iyi% 3t & 1581
BeJ7 50, i Primer 5.0 531514, fhdbnt 5 AR W H AR AT BR
AT A A AR, LF5% .5 ~CTGGAGACCACTCCCATC
CTTTCT-3", R84 .5’ ~-GATGTGGCCATCACATTCGTCA-
GAT-3", JUWRZR . FZH DNA 1 pL,2xEs Taq MasterMix
12,5 uL, E RIS I4 0.5 wL, KE WK 10.5 pL, ik &
25 uL, PCR ¥ BE 4 A THAEYE 194 °C,4 min; A5 94°C,60 s,
Bk .58 °C,60 s, FEMH .72 °C,90 s; 3 30 WAHEFF, )i 72 °C
FEAH 10 min,
1.2.8 JEREISEE  PCR Y% EB Yt 2935 AR MEBERL F
UK TEBER MR R G BT U T AT BRI B2
1.3 %itasm

K1 SPSS 11.0 et 4RI AT /38T, A THR BORL L AL
FH ¢ K3, Z2 4 GO BCR 7 22 500, S5 R AR 8K +
PRIEZE (x £5)FR7 5 ACE Je DRI Y K S8 A7 e DXL 43 A AR A5 114K
ORI R R TR, KK «=0.05,

2.1 Bm—fxfrba
AT U i AL A PR A e % i R 7K P2 3 1 ok
MRZH (P<0.05) ; MiAE#E M) BMI 25 )i 100 A S braaa

] o5, 25 S 401 L (P>0.05) , W3R 1,
2.2 Hardy-Weinberg i 4% - # € /242 3

AR DU = U2 5 %0 HR 20 ACE ZER I/D o7 45 5
RIBUAR AR50 A A5 & Hardy—Weinberg 38 1% 77 , ek 4 3 F
LA TR S T HE TS 2% 25 5 (x*=3.540, P=0.060 ;
X=1.790, P=0.180; x*=2.870, P=0.090; ¥*=0.970, P=0.320) , 2
TN BE RS A A AR E
2.3 ACE ZHE 1D % AWbmnsaR

ACE 2% 16 W& FAFTENGA L BR (VD) 23854, DL
100 bp DNA Marker | HZ: M DNA B2 PCR 78 A =
71z 490 bp 1l AZL YT 190 bp B BP0 MR 3 Fb ik
R AN 490 bp R4l aF IR, {4 190 bp K44 F DD
U [EHSA 490 bp Fl 190 bp K24 ID EI (& 1),
24 4 ACE A B UD 4% & &4 B A A 545 3L B o A 9 &
16823

ACE J:[H /D Z225 1Ry 3 FhLE AL, [1 AL 1D AYFI
DD A JFEA 1.D S5

AN S5 DU AT LA, e I 455 1 % % B
A5, AR 1o LR 2L 45 A3 40 Xt W2 FL A8, A 40 5% 1 i 4
5 I G Hf AL A TD) 66 PR e D 4547 6 IR A 4 2R 1
SLBAET (P<0.05) 17 11 DD JEDI R T 2557 35 DR 78 4% 9 4 )
FIAM AR TC B G022 5 (P>0.05) o DU R IR 45 10K
X MR E A, DU R 2 55 70 % T TR 4 L 35, ACE JE [
5 PRI R R A5 HE DR A3 A AR 25 R IR e 12 7 L(P>0.05)

R WRRGURS MEAMN RA—RERFIELIEIRE R (x £5)

AR (n=297 )

DU (n=304)

b BIEAL (ne154)  xiel (mas) X P e (mas) i (imrse) T P
AR (%) 59.32 +12.70 58.45+12.34 0.850  0.940 61.72 +10.61 59.14 £9.50 0.620  0.590
P (F ) 80/74 73/70 0240  0.880 76/72 80/76 0.000  0.990
BMI (kg/m?) 2574 £3.35 2322+2.73 1.010 0370 25.21 +3.90 22.90 +2.69 0.850  0.450
W8 (mmHg) 162.81 + 16.89 120.14 +11.92 3.760  0.030 161.46 + 18.87 118.68 + 12.72 3260  0.040
#F5K ) (mmHg) 94.49 + 12.67 74.53 +7.90 3.000  0.020 93.89 + 11.96 74.83 +8.08 2950  0.020
Glu(mmol/L) 5.09£0.72 4.94 £0.48 0300  0.780 521+0.86 5.14£0.75 0.110  0.920
TC(mmol/L) 5.08 £0.98 4.98 £0.92 0.130  0.900 5.13£0.97 4.91£0.89 0.290  0.790
TG (mmol/L) 1.89 + 1.36 1.78 +1.31 0.100  0.920 1.51£1.09 1.38 £0.87 0.160  0.880
LDL~C(mmol/L) 3.07 £0.95 3.04 £0.85 0410 0970 2.88+£0.98 2.97 £0.97 0.240  0.830

M: 100 bp DNA Marker I q, i~ 2 >4 100~600 bp;2.5.15 A T #;4.6.7.9.14 4 ID #;1.3.10 4 DD Y

[ 1

ACE ER&E R BRI
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*£2, MMP-9 % hs—CRP KA TCGE 1245 L (P>0.05) , L3 3,

2.5 &k PIINT MMP-9 % hs—CRP /K-FJbdk

ARG NAE S5 DUE AT LU A, 1o A2 55 1 5 X R A L
B, AT 5 M 2 S5 A AR % B A b, VU v It 47
TR HRZH A 13 PIINT MMP-9 A% hs—CRP 7K-F-B . 7}

2.6 ARAEAEF i PIINT MMP-9 & hs—CRP K-
163

A 1D SERH G H AR b T HAT 1L DD S5 A
B (P<0.01), HAT DD HEPR AL B 4 Tl e r 38 i 1 11 2k

(P<0.01) ; M BUB XS BRZH

S N R L I3 PIINT

T H(P<0.01), LK 4,

®2 HHACEEERIDMAEERBREMERZHNELILER

LA S B

4151 (%) %) ooy X PE S by X PHE
A (n=297) 150(50.5) 126(42.4)* 21(7.1) 6780 0034 426(71.7) 168(28.3) 2310  0.069
DU (n=304) 183(60.2)  98(322) 23(7.6) 464(763) 144(23.7)
fLEZ (n=302) 145(48.0) 132(43.7)> 25(83) 13.500  0.001  422(69.9) 182(30.1)" 11.020  0.000
IEE X IR (n=299) 188(62.9)  92(30.8) 19(6.3) 468(78.3) 130(21.7)
AT R LR (n=154) 55(35.7)c  86(559) 13(84) 28280  0.000 196(63.6) 112(364)° 20590  0.000
ARG IR (n=143) 95(66.4)  40(28.0) 8(5.6) 230(80.4)  56(19.6)
PUBE EL (n=148 ) 90(60.8)  46(31.1) 12(81) 0250 0883 226(764) 70(23.6)  0.000  0.984
DUBXTHRA (n=156) 93(59.6)  52(333) 11(7.1) 238(76.3)  74(23.7)
T ra, OB HLEE, P<0.01 ;b 5% HELT UL, P<0.01 5 0 AT HEZH L4, P<0.01

%3 I PININT.MMP-9 & hs—CRP K E&EZHZ B (x+s)
2 BIEL () PIINT ( pg/mL.) MMP-9 ( /L) hs—CRP (g/L)
AT 297 4030.00 = 245.63 2192.70 = 109.94 33.66 + 1.32
W 304 3061.11 +139.29 1690.16 + 66.22 30.60 + 1.13
t{H 5.940 6.780 3.050
P{E 0.008 0.005 0.040
A 5 1 2 154 9388.90 + 399.10 4676.20 = 176.81 65.40 +2.03
AR HR 4 143 1952.50 = 84.40 1211.60 £ 46.13 2230 +0.81
1 -31.580 -32.840 -34.160
PH 0.001 0.000 0.000
DU Il 2 148 3627.70 £ 165.10 1933.60 = 68.68 3490 +1.19
DU BRAL 156 2647.10 £ 119.39 151230 £ 65.39 27.40 + 122
1 8.330 7.700 6.700
PE 0.002 0.002 0.030
oy I 20 302 6 169.40 + 296.18 3 143.60 + 130.50 48.40 + 1.63
TR R 299 2299.80 +391.50 1362.00 + 172.00 24.90 +2.90
18 -16.530 -17.290 ~15.430
PH 0.000 0.000 0.000

F4 AEERBEZEMF PIINT.MMP-9 & hs-CRP KFLLE (x+5)

SLIR Y B (n) PTINT ( pg/mL) MMP-9 ( pg/L) hs—CRP ( pg/L. )
Il 333 1 608.18 = 80. 76 1139.03 = 62.10 19.59 +0.89
D 224 7 557.50 £ 351.99° 3597.14 £ 156.76" 5531+ 1.79°
DD 44 2761.88 + 136.62" 1619.32  66.27" 29.14 + 1.14"

FAH 599.190 465.460 581.210
P1E 0.000 0.000 0.000

{E:a, 15 [ F1 DD JER R AL, P<0.015b: 5 TTAERAL AL, P<0.01
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ACEEE5Z ACE JEH A, V845 g i He st K
lik=¢ IS RN K= e 1K= XS |
(v ol 10755 7 5 SR S IR R %, 2 Fh e AH B
e SR B W s SREAL R M sk S
ACE i REAR S 1M 381 1 WL B3 5, 5 | R of 2 RE
8 YL BH 7 5 I P AR fof 7 [T ) 5336, 5 AR k7K
it B, DRI, ACE S5 PRI & Il 1) & ot A Pl 4
FEEAEH, A2 ACE JER; FYet 17q23, KJE
21 kb, 5% 26 MHMNE T, 25 NN T L2 DNE D)
T, ACE £ UD RN, ok WA AR 520 7
16 & F—Bt 287 bp KM ALU JF 56 A/l
(D) , NITTZEARFIAMARFIE AL 3 B AL, 1T (46 A
RIZi ) DD (R BILE AT ) & ID (SR B
T, ZE A ACE 1M Bk VA S S50
1D 2250 0 s AL, RS [ R h 22 2 R R
A B 25 N, RS R, B &M R IR B
ACE £ 1D A7 s 5 m U ARG , ST AEAF T 2
ACE JE[H UD {7 5 2850 59 5k BLL IR 760
S5 R VIR G AR5 5 % P oo I A A DG 1 445
WA—EE, A& ACE [ 1D 47 55 28545 5
ARG D M v I PR AR S PR A 5 oA DL i (B AR
IR Z A1), ASHE L AT 5T R AR5 3 3
B, ACE JER 1/D {7 557 56 PRI 7 e 537 L PRI A Bt N A
MR DU T v 0 43 A AT R A — B, AT
T, ACE JE[K ID FE K R K D %543 32 K 43 A R
T e I 20 B B T IE R IR A I B AR A
I A4 53 AT AR I Jed 8 T A ARG FR A, 3R W] ACE
FEPR ID BER Y K D 25407 58 PR S AR AR e A e 1
KIGAR I , B ID B K D 4543 3 R A A
IEE ARETRE L HA [T DD P A J 1 454 S A
BA AT A T AR A s I B4 JRURS: 5, ACE A 1/
D 2225 AT RS DM A A e 1L Hs S8 3 A B A R
Z—,

MMP-9 PIINT A hs—CRP 5 Ifil 5 8 % A &
JESEYIAR S S ACE JEH /D 248155
S A A 8 IS AR S B T BB AL, A 9T 1
WHRT T ACE £ [N 1D 2355 5 M A % i 1

JE % MMP-9 PIINT }2 hs—CRP f{JAH K . MMP-
9 3 AT AT LA P - T WLAN AT RS B s K PR T
MAAN LR E A SR M S MIIRE SRR, S5
Ji R P v I ) R A R R A v I O L | I
PR AT R BBk AE ALl I =
I B B 5 e e o R 3 MMP-9 7K - BH &g 7
F ARSI AP, LR MMP-9 7Kg & s T
X B2, 5 000 v I A B, A A v I P AR
M MMP-9 7K V- B 8 18 w5 70 i 0l e 8 25 1
W REAEAE AN AR L G A DR iS5 R 5 A
(ORISR 285 AR AT o TRIIHAR AR | A AR o e £
T REA A S A I A5 RE R A SN, X AT B S A
WRNEARI, B | R S £ i AR s 2T 15
—ERR, B MIER S SHhEs, K R
R K e R AR T 5 | A RE A 4T3, ol 200 e A1 3 o
A G I PO F M A R RS K AE AR E
I3, AW B ID JER LRSS MMP-9 7K-F-B i
B, 2B 1D LRI R K nTRETE ) kA I A RE AT
APEETRURR AN R

PIINT 5 & i 5O R 2 U), R RF 2L s v] 5|
R T 7 g D A LB A 1 I, 5 3850 I P A8 4
H PIINT &34 Ao s AR S5 8, H
Pl 0 e I RR AT fe I A8 5 103 PIENT
KT 3 S 3 e, 2 W AT I8 v I s R 8 I 7 R i )
I A AT i R I A R R R B
AR AT RE R IR R 22— %A 16 > P AT B v AL
P RERT , RE L I R D A BRCH o AREERE o
AWFFEA LI, 1D 5 DD FEF AL PIINT /K P-4
o, Horp 1D JERRL R R R O R 25 S AR S
T ID e RIS 38 3 A 7 e I 26 I 8 v T O R
P2, 0% BB R AR T RE B 25 5 A4 I 7 1 e D
FERIGA:

hs—CRP VERNZ MG SN BT, 4 B RAE A
AP, R S RN B FE B KR RERE AR L R
B SR KA R o RS AR, A
GBI R LI hs—CRP 7K BH & 5 16 %
XTRRA, 5 R Z B IEARARST &, #2755 hs—CRP 7]
RES 5 T IR &M SR 0 & R Rk, AR &
B, ARG AT LA S AR 2 1M1 £8 5 1L7E hs—CRP
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KT 173 i e T DU A B v I e s 3, 3R
AR I e I B 3 I A BE T R A A B R B Y R E
SR o AR A B e Eh AR P R il 45 R 4]
b TR SNPIRAS , B R AR SR S . b
Ah,ACE S5 1D 7 55 2 85 11 hs—CRP K-
FHOG, HAT ID 5 DD JEH R 35 117 hs—CRP 7K
SR R T, He TD SRR R R O A

25 FTR ,ACE B4 1D JE A B K D 2540 A
A e -5 A0 AR e I AT O, B ID BRI ) D 4
o HE [R5 AT BE A8 = IR A 3R R, ACE HE A /D
22251 T R A D M S R A R s I ) B0 R R
Z— o ARG I SR S B 1D R A AT RE
T 5 kA I RE JRRE SN S SR AR R A i b o
DU R M A4S FE 98

e I B AT BB 22 DI R B0 , ABIFESE 2
BLAEY T ACE 3L VD 285, A4 s IR, J5 1
PRI A A [ AL ) 281 IR A 2
PRIZEIN | 20 DL PR A S e WLt A% 2 R ok R 15T
BREE R F TR AT 5 T 1, AR B 4oy b A A o 1 1 1)
BOIEDRL Sy B 5 R D P o I ) B A B
PR

2 % X M
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