TAP CHIi NGHIEN ClPU Y HOC

DA HINH GEN MMP2, NONG DO HUYET THANH
CUA MATRIX METALLOPROTEINASE-2 VA MOI LIEN QUAN
VOI1 TON THUONG CO QUAN PiCH & BENH NHAN
TANG HUYET AP KHANG TRI
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Tang huyét ép khang tri la thé 14m sang ndng véi nguy co cao tbn thuong co quan dich (HMOD). Nghién
ctru cét ngang trén 413 bénh nhén tang huyét 4p (213 tang huyét ép khéng tri, 200 khéng khéng tri) dinh
Iong MMP-2 huyét thanh bang ELISA va xéac dinh kiéu gen ba da hinh viing promoter gen MMP2 (rs243866,
rs243865, rs2285053) bang Sanger/ASO-PCR. Nhém tang huyét &p khang tri c6 génh ndng HMOD cao hon
ré rét. MMP-2 khéng khéc biét giita hai nhém (p = 0,684), nhung trong nhém téng huyét 4p khang tri lién
quan déc lap v&i suy giam eGFR (B = —0,298, p = 0,010), tdng albumin niéu (8 = +7,534, p = 0,009) va
tang LAi (B = +0,046, p = 0,007). Theo mé hinh cbéng gdp, alen A cia SNP1 (rs243866) lién quan v&i EF <
50% (OR = 3,678, p = 0,006) va albumin niéu (OR = 2,432, p = 0,013); alen T cua SNP3 (rs2285053) lién
quan v6i phi dai that trai (OR = 1,621, p = 0,027). MMP-2 va da hinh gen MMP2 phan anh céac I6p sinh
hoc bé sung, goi y tich hop hai chi ddu cé thé cai thién phan tdng nguy co trong tang huyét &p khéng tri.

Twr khéa: THAKT, MMP-2, da hinh gen MMP2, tén thwong co’ quan dich, rs243866, rs2285053.

l. DAT VAN BE

Tang huyét ap khang tri (THAKT) la thé bénh
phtrc tap v&i nguy co cao dan dén tén thuong
co quan dich va cac bién cb tim mach nghiém
trong. Bat chap nhirng tién bod trong kiém soat
tang huyét 4p, mot ty I&é dang ké bénh nhan van
khong dat huyét ap muc tiéu du tuan tha phac d6
diéu tri tbi wu vai it nhat ba loai thudc ha ap bao
gdm thuéc loi tiéu.'2 Ty 1& tang huyét ap khang
tri trong dan s6 THA dao dong tir 5 dén 15% tuy
theo dinh nghia va dan sé nghién ctru.'?

Matrix metalloproteinase-2 (MMP-2), mét
enzyme tham gia vao qua trinh phan hay ciu
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trdc ngoai bao va tai cu trdc mach mau, da
dwoc nghién ctu rong rai trong nhiéu bénh
ly tim mach, bao gébm THA va xo vira dong
mach.*® Trong bénh than do THA, MMP-2 c6
thé 1am suy yéu mang nén cau than, tang tinh
thAm mao mach, dan dén téng albumin niéu
va gidm muc loc cau than. Ngoai ra, sw mét
can bang gitta MMP-2 va TIMP-2 déng vai trd
quan trong trong qua trinh tai cau tric that trai
va tang do6 cirng déng mach.®

Bén canh ndng do protein, cac da hinh don
nucleotide trong vung promoter gen MMP2
bao goém rs243866 (G>A), rs243865 (C>T) va
rs2285053 (C>T) dwoc cho 1a anh huwéng dén
mirc dd biéu hién gen MMP2. Tuy nhién, sw
twong tac gitra nébng dd MMP-2 lwvu hanh va
cac bién thé di truyén trong viéc xac dinh kiéu
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hinh tén thwong co quan dich van chwa dwoc
lam rd, dac biét trong bénh canh tang huyét
ap khang tri, noi cac co ché bénh sinh dwoc
khuéch dai rd rét va protein lan kiéu gen cé thé
phan anh cac I¢p sinh hoc khac nhau cla cung
moét con dwdng bénh ly.® Hién tai, chung toi
ghi nhan chwa c6 nghién cru nao tai Viét Nam
dong thoi khao sat cad nong dd MMP-2 huyét
thanh va ba SNP vung promoter (rs243866,
rs243865, rs2285053) trong cung moét quan
thé bénh nhan cé ca tdng huyét ap khang tri
va THAKKT. Nghién cru nay dwoc thwe hién
nhdm: (1) Khao sat tn thwong co quan dich &
bénh nhan ting huyét ap khang tri; (2) Xac dinh
ndng d6 MMP-2 huyét thanh, tAn suét phan bb
kiéu gen cac da hinh SNP1 (rs243866 G>A),
SNP2 (rs243865 C>T), SNP3 (rs2285053 C>T)
ctia gen MMP2 va méi lién quan doc lap véi cac
kiéu hinh tén thwong co quan dich & bénh nhan
tang huyét ap khang tri.

Il. DOl TWVONG VA PHPONG PHAP

1. Péi twong

Nghién ctru tién hanh trén bénh nhan THA
nhap vién tlr thang 7/2023 dén thang 12/2025
tai Khoa Noi Tim mach, Bénh vién Pa khoa
Trung wong Can Tho va Khoa Tim mach Can
thiép - Than kinh, Bénh vién Trweong Pai hoc Y
Dwoc Can Tho.

Tiéu chuén Iwa chon

Bénh nha&n THA nhap vién dwgc chia lam
hai nhém: tang huyét ap khang tri va THA khong
khang tri (THAKKT). Tiéu chuén tang huyét ap
khang tri theo VSH/VNHA 2022 va ESH 2023:
huyét ap khéng dat muc tiéu (< 140/90 mmHg)
du dang st dung = 3 thudc ha ap & liéu téi wu
(bao gbém it nhat moét thudc loi tiéu), hodc can
> 4 thudc dé kiém soat huyét ap muc tiéu. Quy
trinh danh gia tuan tha bao gdm: do huyét ap
nhiéu Ian, nhiéu thoi diém, kiém tra don thuéc,
h&i bénh str c6 hé théng, va dém vién thubc con

lai khi c6 thé.Loai trir tdng huyét ap th phat va
tang huyét ap gia khang tri. Tiéu chuan loai trv
chung: phu ni¥ c6 thai, suy tim NYHA IV, bénh
thdn man giai doan 4 - 5, bénh &c tinh dang
diéu tri, bénh ly viém hé thdng dang hoat dong,
khéng hop tac. Nhém THAKKT duwoc bat cap
tan suat theo tudi va gidi.

C& mau duwoc tinh theo cdng thirc wéc
lwong mot ty 1é:

p.(1-p)

n= Z2(
d2

1-a/2)
Trong d6 p = 0,77 la tan sb haplotype

GCC trong nhém t&ng huyét ap khang tri theo

Sabbatini va cong sw;° d =0,06; Z,__, = 1,96.

/2

(1,96)2x 0,77 x 0, 23
n= ~ 189
(0,06)?
tdng huyét ap khang tri. Thuc té, thu duwoc
213 bénh nhan tang huyét ap khang tri va 200
THAKKT.

2. Phwong phap

Thiét ké nghién ciru

Nghién ctru ct ngang mé ta cé phan tich.

Néi dung nghién ctru

Dé&c diém chung: tudi, gi¢i tinh, BMI, thoi
gian mac THA, huyét ap, tién s& bénh ly. Tén
thwong than: ty 1€ albumin/creatinin niéu (ACR,
mg/g) va mic loc cau than wéc tinh (eGFR)
theo cong thirc CKD-EPI. Tén thwong tim:
LVMI, LAi, EF trén siéu am tim Doppler theo
khuyén cédo ASE/EACVI. Tén thwong mach
mau: cfPWV do bdng may BOSCH BOSO ABI-
100 va tén thuwong ddng mach canh trén siéu
am Doppler. Phi dai that trai dwoc xac dinh
khi LVMI > 115 g/m? & nam va > 95 g/m? & nib.
Giam EF dwogc xac dinh khi EF < 50%. Albumin
niéu dwgc xac dinh khi ACR = 30 mg/g. Giam
chirc nang than dwoc xac dinh khi eGFR < 60
mL/phat/1,73m2. Tén thwong dong mach canh
dwoc xac dinh khi c6 hep dong mach canh

TCNCYH 204 (07) - 2026

21



TAP CHIi NGHIEN ClPU Y HOC

chung > 50% trén siéu am Doppler ddng mach
canh. Tén thwong ndo dwoc xac dinh dya trén
tién st dot quy ndo hodc hinh anh tén thwong
thiéu mau nao trén CT/MRI so ndo. Do crng
dong mach tang dwoc xac dinh khi cfPWV > 10
m/s theo khuyén c&o."

Do néng d6 MMP-2 va xdc dinh kiéu gen

MMP-2 huyét thanh dinh lwong bang ELISA
sandwich (Invitrogen Human MMP-2 ELISA Kit
KHC3081, Thermo Fisher). Theo théong sé k§j
thuat cta bo kit, intra-assay CV = 3,2 - 3,5%
va inter-assay CV = 5,3 - 6,0%, dap (ng tiéu
chudn xét nghiém. M3u huyét thanh pha lodng
1/2; dwong chuén 8 diém. Kidu gen cac SNP
xac dinh bang giai trinh tw Sanger (may ABI
3500 Genetic Analyzer) két hop ASO-PCR. Két
qua duoc phan tich bang phdn mém CLC Main
Workbench v5.5. Két qua da hinh gen MMP2
dwoc thye hién tai Trung tam Sinh hoc Phan te,
Trwong Pai hoc Y Dwoc TP. H6 Chi Minh.

Phan tich théng ké

Phan tich bang Stata 17. Kiém dinh phan
phdi chuan bang Shapiro-Wilk. Bién dinh lvong
phan phdi chuan: TB + BLC; bién khéng chuén:
trung vi [IQR]. So sanh hai nhém: t-test déc lap

(independent samples t-test); bién khéng phan
phdi chuadn: Mann-Whitney U; bién dinh tinh:
Chi-square hodc Fisher exact. H6i quy tuyén
tinh da bién cho bién két cuc lién tuc; héi quy
logistic da bién cho bién két cuc nhi phan. Cac
bién dwoc dwa vao mé hinh da bién dwa trén
y nghia théng ké & don bién (p thap hon 0,1)
két hop co s& Iy thuyét sinh hoc, khéng dung
stepwise tw dong. Hiéu chinh: tudi, gidi, dai thao
duong, BMI, huyét ap tam thu khi thu thap sb
liéu. Phan tich di truyén: phan tich mat can bang
lién két (LD) qua hé s D’ va r%, ba mé hinh di
truyén dwoc phan tich: mé hinh troi (dominant),
cbng gOp (additive) va lan (recessive). Nguwdng
y nghfa théng ké p < 0,05 (in dam). Bo di liéu
dwoc lam sach va khéng ghi nhan trwéng hop
khuyét di¥ liéu quan trong nao.
3. bao dirc nghién ctru

Nghién ctru dwoc Hoi ddng Dao dire Y sinh
Trwong Dai hoc Y Dwoc Can Tho chép thuan
theo Phiéu chap thuan sb 23.006.NCS/PCT-
HDDD ngay 15/6/2023. T4t ca bénh nhan ky
ban ddng y tham gia nghién ctru.

Ill. KET QUA

1. Pac diém chung déi twong nghién clru

Bang 1. Dac diém chung bénh nhan ting huyét ap (n = 413)

Dac diém Khoéng khang tri (n =200) Khang tri (n = 213) p
Tudi (nam), TB £ BLC 66,4 + 12,0 65,5+ 13,5 0,448
Gigi ni, n (%) 132 (66,0) 123 (57,7) 0,085
BMI (kg/m?), Trung vi [IQR] 22,9 [20,8 - 25,0] 22,7 [21,5-25,7] 0,536
Thoi gian mac THA (nam) 5,0 [3,0-10,0] 9,0 [5,0-15,0] < 0,001
HATt (mmHg) 136,1 £ 21,4 161,4 £24,5 < 0,001
bai thao dwong, n (%) 51 (25,5) 82 (38,5) 0,005
eGFR (mL/phat/1,73m?) 80,02 + 19,86 72,67 + 21,46 < 0,001
MMP-2 (ng/mL), TB £+ BLC 25,57 + 9,45 25,13+ 12,07 0,684
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Nhém tang huyét ap khang tri cé thoi gian
méac THA dai hon, HA tam thu cao hon, ty 1& dai
thao dwdng cao hon va eGFR thap hon so voi
nhém THAKKT. Sw khong khac biét vé tudi va
gi¢i 1a do chu dich bat cp tdng huyét ap khang
tri va THAKKT khi chon mau. Néng d& MMP-2

c6 phan phdi gan chuén sau test Shapiro-Wilk
va duwgc trinh bay dwédi dang trung binh + do
léch chuén.

2. Tén thwong co quan dich va méi lién
quan v&i néng dd MMP-2 & nhém tiang huyét
ap khang trj

Bang 2. Pac diém tén thwong co’ quan dich theo tinh trang khang tri (n = 413)

Chisé Khong khang tri (n =200) Khang tri (n = 213) o]
LVMI (g/m?) 85,84 + 23,39 103,73 + 38,91 < 0,001
LAi (mm/m?) 19,57 + 3,57 19,73 + 3,12 0,639
Phi dai that trai, n (%) 32 (16,0) 85 (39,9) < 0,001
EF (%), Trung vi [IQR] 67,0 [63,5 - 71,0] 66,0 [60,0 - 70,0] 0,011
ACR = 30 mg/g, n (%) 86 (43,0) 127 (59,6) 0,001
SSUFUF: ;5:12"";/(%) 37 (18,5) 65 (30,5) 0,005
cfPWV (m/s) 11,31 £ 2,68 12,55 + 3,01 < 0,001
Tén thwong nao, n (%) 43 (21,5) 57 (26,8) 0,212

Nhém tang huyét ap khang tri cé ton thuwong
tim, than va mach mau nang hon cé y nghia &
hau hét chi s6 duwoc danh gia.

khang tri (Bang 3) tra 16i hai cau hdi nghién ctru
khac nhau; mot bién khdong khac biét gilba hai
nhém van cé thé c6 lién quan déc lap véi MMP-2

Phan tich so sanh gitra hai nhém (Bang 2) va trong nodi bd nhém tang huyét ap khang tri.

phan tich méi lién quan ndi nhém tang huyét ap

Bang 3. Hoi quy tuyén tinh da bién nong d6 MMP-2 va tén thwong co’ quan dich

Bién phu thudc (két cuc) Héso B KTC 95% p R?
eGFR (mL/phtt/1,73m?) -0,298 (-0,524; -0,072) 0,010 0,190
ACR niéu (mg/g) +7,534 (1,895; 13,172) 0,009 0,085
LAi (mm/m?2) +0,046 (+0,012; +0,081) 0,007 0,134

Hiéu chinh: tuéi, gi&i, DTD, BMI, HATt hién tai. p: ¢6 y nghia théng ké (p < 0,05, hai phia).

Hé sé B biéu thi murc thay déi cua bién két cuc tuong tmg véi méi téng 1 ng/mL ndng dé MMP-2
huyét thanh

MMP-2 lién quan doc lap véi gidam eGFR, tang ACR niéu va tang dwdng kinh nhi trai chuan hoa
theo BSA.

TCNCYH 204 (07) - 2026 23



TAP CHIi NGHIEN ClPU Y HOC

3. Phan bé kiéu gen da hinh gen MMP2 va lién quan véi tén thwong co quan dich & nhém
tang huyét ap khang tri

Bang 4. Phan b6 kiéu gen cac da hinh SNP1, SNP2, SNP3 ctia gen MMP2 (n = 413)

. itva 2
Pahinh (SNP)  Kiéugen Chung, n (%) THAKT, n (%) THAKKT, n (%) prfg;u:)
GG 327(79,2)  171(803) 156 (78,0) 0,736
SNP1 rs243866 GA 74 (17,9) 37 (17,4) 37 (18,5)
(G>A) b 3 bl
AA 12 (2,9) 5(2,3) 7 (3,5)
cc 327(79,2)  171(80,3) 156 (78,0) 0,736
SNP2 rs243865 cT 74 (17,9) 37 (17,4) 37 (18,5)
(C>T) b b b
T 12 (2,9) 5 (2,3) 7 (3,5)
cc 240 (58,1)  130(61,0) 110 (55,0) 0,316
SNP3 rs2285053 cT 126 (30,5) 63 (29,6) 63 (31,5)
(C>T) b 3 b
T 47 (11,4) 20 (9,4) 27 (13,5)

SNP1 va SNP2 dat can bdng HWE & nhém téng huyét ép khang tri (p = 0,093) nhung vi pham
& nhom THAKKT (p = 0,017); SNP3 vi pham HWE & c& hai nhém (THAKT p = 0,005; THAKKT p =
0,001)

Kiéu gen hoang dai GG ctia SNP1 chiém wu thé v&i 79,2%; kiéu gen CC ctia SNP3 chiém 58,1%.
SNP1 va SNP2 ¢ lién két di truyén hoan hao (D’ = 1, r2=1,0).

Bang 5. Hoi quy logistic cac da hinh gen MMP2 dw bao tén thwong co’ quan dich
& nhém tang huyét ap khang tri theo mé hinh di truyén céng goép (n = 213)

SNP1 (rs243866 G>A) hodc SNP2 (rs243865 C>T)

Két cuc OR don bién KTC 95% p ORdabién KTC 95% p
EF <50%
2,731 1,238 -6,024 0,013 3,578 1,451 -8,824 0,006
(n = 18/213)

ACR = 30 mg/g

1,998  1,026-3,891 0,042 2432  1,204-4,915 0,013
(n = 127/213)

SNP3 (rs2285053 C>T)

Két cuc OR don bién KTC 95% p ORdabién KTC 95% p
Phi dai that trai
(n=85/213)

ACR =30 mg/g
(n=127/213)

1,696 1,117 -2,576 0,013 1,621 1,056 - 2,486 0,027

0,660 0,436 -0,998 0,049 0,686 0,438-1,073 0,098

Hiéu chinh: tudi, gi&i, DTD, BMI, HATt hién tai. p: ¢6 y nghia théng ké (p < 0,05, hai phia)
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V6i SNP1va SNP2, mbi alen bién thé tang
thém (alen A ctia SNP1, alen T cda SNP2) lién
quan doc lap voi EF < 50% (OR = 3,578, p =
0,006) va albumin niéu (OR =2,432, p=0,013).
Vé&i SNP3, méi alen T tang thém lién quan doc
lap v&i phi dai that trai (OR = 1,621, p = 0,027);
méi lién quan vé&i albumin niéu chi cé y nghia
trong phan tich don bién.

IV. BAN LUAN

Nghién ctru nay cung cap bang ching réng
tdn thwong co quan dich trong tang huyét ap
khang tri khéng chi phd bién hon ma con mang
cac dac diém sinh hoc phan tt va di truyén riéng
biét. Nhém tang huyét ap khang tri c6 ganh
ndng HMOD nang né hon cé y nghia théng
ké & hau hét cac chi sb danh gia, nhat quan
v&i Muiesan va cong sw.* Tuy nhién, phat hién
quan trong hon 1a néng d& MMP-2 lwu hanh
du khéng phan biét tinh trang khang tri lai thé
hién lién quan dac hiéu theo co quan bén trong
nhém tang huyét ap khang tri, va cac bién thé
vung promoter gen MMP2 dinh hinh céac kiéu
hinh t&n thwong khac véi protein lwu hanh.

Néng d& MMP-2 huyét thanh khong khac
biét ¢ y nghia gitra nhdm tang huyét ap khang
tri va khdong khang tri (25,13 £ 12,07 so voi
25,57 + 9,45 ng/mL, p = 0,684), goi y MMP-
2 lwu hanh khéng ndm bét tryc tiép tinh trang
khang tri. S thiéu khac biét nay cé thé phan
anh thyc té rang ndng do huyét thanh khéng dai
dién cho hoat tinh enzyme tai mé dich: sw diéu
hoa bu trir cha truc MMP-2/TIMP-2 trong giai
doan man tinh, TIMP-2 tdng san xuét (rc ché
MMP-2 lwu hanh, cé thé che khuat hoat déng
tai than va co’ tim.5 Tuy nhién, nghién ctru hién
tai chwa danh gia TIMP-2 hoac hoat tinh MMP-
2 tai mo, do d6 co ché nay van can dwoc xac
nhan thém. Diéu nay goi y MMP-2 huyét thanh
la chi d4u ctia mre d6 tdn thuwong co quan déc
hiéu hon l1a chi dau cta ban than tinh trang
khang tri. Trong nhém tang huyét ap khang tri,

ndng d6 MMP-2 lién quan doc lap vé&i suy gidm
eGFR (B = -0,298, p = 0,010), tang ACR niéu
(B = +7,534, p = 0,009) va tang dwong kinh nhi
trai hiéu chinh theo BSA (8 = +0,046, p = 0,007)
sau khi hiéu chinh. R? twong di thap cla cac
mé hinh hdi quy (0,085 - 0,190) cho thdy MMP-
2 chi giai thich mdt phan nhé bién thién cla tén
thwong co quan dich. Diéu nay phu hop v&i
ban chat da yéu té ctia HMOD trong ting huyét
&p khang tri. Tuy nhién, méi lién quan doc lap
gitta MMP-2 v&i eGFR, albumin niéu va LAi van
goi y vai trd tiém nang cla enzyme nay trong
qua trinh tai cAu tric co quan dich. Két qua nay
nhéat quan véi nghién ctru CRIC clia Baudier va
cdng sy, trong dé6 MMP-2 dwgc ghi nhan la yéu
t6 lién quan dén tién trién bénh than man.¢ Mébi
lién quan doc lap gilba MMP-2 va LAi (duwdng
kinh nhi trai hiéu chinh theo BSA) bb sung bang
chirng cho vai trod clia enzyme nay trong tai cau
tric matrix ngoai bao nhi trai, thuc day xo héa
nhi va gi&n budng nhi.

Phan b6 kiéu gen cla ca ba da hinh MMP2
khong khac biét gi’a nhém tang huyét ap
khang tri va THA khéng khang tri (p > 0,05 cho
ca ba SNP), goi y cac bién thé promoter nay
khong quyét dinh tryc tiép hién twong khang
tri, nhat quan v&i quan sat cia Ritter va cong
sw.” Thay vao dd, cac phat hién cho thay da
hinh gen MMP2 déng goép vao qua trinh tai cu
tric co quan dich dac hiéu trong bbi canh bénh
da xac 1ap, hon la vao nguy co phat trién tinh
trang khang tri. V& vi pham can bang Hardy-
Weinberg (HWE) trong nghién clru cla ching
t6i, c6 nhiéu bang chirng lam gidm kha nang
tdn tai sai s6 hé théng trong quy trinh dinh kiéu
gen. DAu tién 1a tan sé alen A cla rs243866
(11,9%) twong ddng véi di lieu da dwoc bao
cdo & quan thé Dong A. Tiép theo, SNP1 va
SNP2 ghi nhan lién két mét can bdng hoan
toan (D’ = 1; r? = 1), phu hgp v&i cac dir liéu
di truyén hoc trwédc day da duwoc cong bd.”
Ngoai ra, hién twong vi pham HWE khéng
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xuét hién ddng déu & tat ca cac da hinh va
cac nhém nghién ctru. SNP1 (rs243866) va
SNP2 (rs243865) co6 lien két di truyén hoan
hdo (D’ = 1, r2 = 1,0) trong quan thé nghién
ctru, nhat quan véi Sabbatini va cs (2017) khi
nghién cu nay ghi nhan cung haplotype AT
di lién nhau. Riéng déi v&i sw vi pham HWE &
nhém THAKKT va dac biét tai SNP3, kha nang
sai sd hé théng trong ky thuat dinh kiéu gen da
dwoc han ché téi da nhd viéc dbi chiéu chéo
két qua ASO-PCR vé&i gidi trinh tw Sanger trén
100 mau dau tién dat d6 ddng thuan 100%. Tuy
nhién, sw vi pham nay goi y rdng hién twong
quan thé khéng déng nhat ho&c nhirng sai léch
nhét dinh trong qua trinh chon mau van chua
thé dwoc loai trlr hoan toan.

Trong nhém t&ng huyét ap khang tri, alen
bién thé A ciia SNP1 (rs243866) lién quan déc
lap v&i gidm chirc ndng tam thu thét trai (OR
da bién = 3,578, KTC 95%: 1,451 - 8,824, p =
0,006) va albumin niéu (OR = 2,432, KTC 95%:
1,204 - 4,915, p = 0,013) sau hiéu chinh da
bién. Méi lien quan kép nay goi y vai trd cla
alen A trong biéu hién MMP-2 va c6 thé dan dén
rbi loan tai cAu tric chat nén ngoai bao tai ca co
tim 1&n mang day cau than. Theo nghién ctru
ctia Price va cs, bién thé SNP2 rs243865 C>T (
lién két di truyén hoan hao v&i SNP1 rs243866
G>A trong nghién ctru nay) sé pha v& vj tri gan
két Sp1 trong viing promoter clia gen MMP2 va
lam giam dang ké hoat tinh phién ma.8

Dbi v&i SNP3 (rs2285053), mbi alen T bd
sung lién quan doc lap véi tang nguy co phi dai
that trai theo mé hinh céng gdp (OR = 1,621,
KTC 95%: 1,056 - 2,486, p = 0,027), phu hop
v&i mot sb nghién ciru trwdc day ghi nhan mbi
lién quan gilra cac da hinh vuang promoter gen
MMP2 va tai chu trac that trai cling nhw tinh
trang khang tri & bénh nhan tang huyét ap.®™
Méi lién quan nghich chiéu gitra alen T va
albumin niéu chi c6 y nghia trong phan tich don
bién (OR = 0,660, p = 0,049) va mét y nghia

sau hiéu chinh da bién (p = 0,098), do d6 khéng
dwoc dién giai la lién quan ddc 1ap du van co xu
hwéng lién quan. Mau hinh phan ly nay, SNP1
anh hwdng dong hwéng lén ca tim Ian than,
trong khi SNP3 chu yéu lién quan tén thwong
tim va cé xu hwéng bao vé than, ggi y hai nhém
da hinh diéu hoa biéu hién MMP-2 theo bébi
canh md hoc khac nhau.’ Téng hop lai, néng
dé MMP-2 lwu hanh va da hinh gen MMP2
tac dong 1én cac khia canh khac nhau cua tén
thwong co quan dich, vé&i vai trd bd sung nhung
khéng déng nhat: protein phan anh ganh nang
tdn thwong than va nhi trai, trong khi kiéu gen
dinh hinh xu huwéng tén thuwong co tim va mang
day cau than. Sy phan ly gitra protein va kiéu
gen nay goi y réng tich hop ca hai lép théng tin
sinh hoc c6 thé cung cap kha nang phan tang
nguy co tét hon so véi danh gia don doc ting
chi déu.

Nghién clru cé mot sé han ché. Thir nhét,
thiét k& cét ngang khéng cho phép suy luan
quan hé nhan qua. Th& hai, nghién ctu chi
dinh lwong MMP-2 huyét thanh ma chwa danh
gia hoat tinh enzyme tai mé hoac déng thoi
dinh lwvgng TIMP-2. Thir ba, nguy co residual
confounding van cé thé ton tai du da hiéu
chinh da bién—Th tw, viéc vi pham can bang
Hardy-Weinberg & SNP1/2 tai nhom THAKKT
va SNP3 tai cad hai nhém, cluing v&i viéc chwa
hiéu chinh nghiém ngat cho da so sanh, la mét
han ché quan trong ctia nghién ctru. M&c du sai
sb6 ky thuat dinh kiéu gen da dwoc kiém soat
tét théng qua ddi chiéu véi gidi trinh tw Sanger,
nhwng hién twong quan thé khéng déng nhét
ho&c sai léch chon mau khong thé duoc loai
trir hoan toan. Do do, cac két qua di truyén, dac
biét Ia v&i da hinh SNP3, can dwoc dién gidi
mot cach than trong trwéc khi dwgc xac nhan &
cac quan thé doc 1ap 16n hon.

V. KET LUAN

Trong tidng huyét ap khang tri, ndng do
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MMP-2 huyét thanh va da hinh gen MMP2 lién
quan v&i cac kiéu hinh tén thwong co quan
dich khac biét va mang tinh dac hiéu theo co
quan: MMP-2 lwu hanh phan anh tén thuwong
than va tai cu trGc nhi trai, trong khi cac bién
thé ving promoter gen MMP2 dinh hinh kiéu
hinh t&n thwong tim. Cac phat hién nay goi y
rang viéc tich hop théng tin chi ddu sinh hoc
va di truyén c6 thé cai thién phan tang nguy co
va dinh hwéng theo ddi co quan dich & bénh
nhan ting huyét ap khang tri. Trong twong lai,
can thém nghién clru doc dé danh gia gia tri
tién lwogng cia MMP-2 va da hinh gen MMP2;
nghién clu da trung tdm dé xac nhan két qua
di truyén & quan thé Ién hon; va danh gia déng
thoi TIMP-2 dé 1am rd truc MMP-2/TIMP-2 trong
tang huyét ap khang tri.

Nhém tac gia xin cam két khéng cé xung dét
lgi ich lién quan dén két qua nghién cu nay.

TAI LIEU THAM KHAO

1. Phan hoi Tang huyét ap Viét Nam (VSH)/
Hoi Tim mach hoc Viét Nam (VNHA). Khuyén
cdo vé chan doan va diéu tri tdng huyét ap.
2022.

2. Carey RM, Calhoun DA, Bakris GL, et al.
Resistant Hypertension: Detection, Evaluation,
and Management: A Scientific Statement From
the American Heart Association. Hypertension.
2018; 72(5): €53-e90. doi:10.1161/
HYP.0000000000000084.

3. Trn Kim Son, L4m Thi Chw Lang, Nguyén
Quan Birc Minh. Tang huyét ap khang tri: Vai
trd cla ca thé hoa diéu tri trong ky nguyén y
hoc chinh xac. Tap chi Nghién ctu Y hoc.
2025; 195(10): 168-174. doi:10.52852/tcncyh.
v195i10.4080.

4. Muiesan ML, Salvetti M, Rizzoni D, et
al. Resistant hypertension and target organ
damage. Hypertens Res. 2013; 36(6): 485-491.

TAP CHI NGHIEN ClPU Y HOC

doi:10.1038/hr.2013.30.

5. Prado AF, Batista RIM, Tanus-Santos
JE, Gerlach RF. Matrix Metalloproteinases
and Arterial Hypertension: Role of Oxidative
Stress and Nitric Oxide in Vascular Functional
and Structural Alterations. Biomolecules. 2021,
11(4): 585. Published 2021 Apr 16. doi:10.3390/
biom11040585.

6. Baudier RL, Orlandi PF, Yang W, et
al. Matrix Metalloproteinase-2 and CKD
Progression: The Chronic Renal Insufficiency
Cohort (CRIC) Study. Kidney Med. 2024; 6(8):
100850. Published 2024 Jun 6. doi:10.1016/j.
xkme.2024.100850.

7. Ritter AMV, de Faria AP, Barbaro NR, et al.
The rs243866/243865 polymorphisms in MMP-
2 gene and the relationship with BP control
in obese resistant hypertensive subjects.
Gene. 2018; 646: 129-135. doi:10.1016/j.
gene.2017.12.023.

8. Price SJ, Greaves DR, Watkins H.
Identification of novel, functional genetic variants
in the human matrix metalloproteinase-2 gene:
role of Sp1 in allele-specific transcriptional
regulation. J Biol Chem. 2001; 276(10): 7549-
7558. doi:10.1074/jbc.M010242200.

9. Sabbatini AR, Barbaro NR, de Faria
AP, et al. Matrix metalloproteinase-2 -735C/T
polymorphism is associated with resistant
hypertension in a specialized outpatient clinic in
Brazil. Gene. 2017; 620: 23-29. doi:10.1016/].
gene.2017.04.004.

10. Lacchini R, Jacob-Ferreira AL, Luizon
MR, et al. Common matrix metalloproteinase 2
gene haplotypes may modulate left ventricular
remodelling in hypertensive patients. J Hum
Hypertens. 2012; 26(3): 171-177. doi:10.1038/
jhh.2011.8.

TCNCYH 204 (07) - 2026

27



TAP CHIi NGHIEN ClPU Y HOC

Summary

ASSOCIATION OF MMP2 GENE SINGLE NUCLEOTIDE
POLYMORPHISMS AND SERUM MATRIX
METALLOPROTEINASE-2 LEVELS WITH HYPERTENSION-
MEDIATED TARGET ORGAN DAMAGE IN PATIENTS WITH
RESISTANT HYPERTENSION

Resistant hypertension (RH) carries a high risk of hypertension-mediated organ damage (HMOD).
This cross-sectional study enrolled 413 hypertensive patients (213 RH, 200 non-RH). Serum MMP-
2 was measured by ELISA; three MMP2 single nucleotide polymorphisms (SNP1 rs243866, SNP2
rs243865, SNP3 rs2285053) were genotyped by Sanger sequencing/ASO-PCR. HMOD burden was
higher in the RH group compared with the non-RH group. Serum MMP-2 did not differ between
groups (p = 0.684), but within the RH group it was independently associated with decreased eGFR (3
=-0.298, p = 0.010), elevated urinary ACR (f = +7.534, p = 0.009), and increased LAi (B = +0.046, p
=0.007) after multivariate adjustment. Under an additive model, the SNP1 A-allele was independently
associated with EF < 50% (OR = 3.578, p = 0.006) and albuminuria (OR = 2.432, p = 0.013); the
SNP3 T-allele was independently associated with left ventricular hypertrophy (OR = 1.621, p = 0.027).
Circulating MMP-2 and MMP2 polymorphisms play complementary but distinct roles: MMP-2 reflects
renal and left atrial damage, while genetic variants shape cardiac phenotypes, suggesting that
integrating both layers of biological information may improve risk stratification in resistant hypertension.

Keywords: Resistant hypertension, MMP-2, MMP2 gene polymorphisms, hypertension-
mediated organ damage, rs243866, rs2285053.
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