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V. KET LUAN

Tang nhadn ap do sa, léch TTT sau chan
thuong dung dap nhan cau la bién chirng thudng
gap gay giam thi luc trém trong, hay gap trong
do tudi lao déng, nam nhiéu hon ni, hoan canh
chan thuang thudng la tai nan lao dong. Viéc
Ung dung siéu @m UBM va OCT ban phan trudc
gilp chan doan sdm, chinh xac hon cd ché bénh
sinh cia bénh. Phan I6n bénh nhan can dugc
can thlep phdu thuat nhdm ha NA mot cach hiéu
qua va bén viing. Két qua chung sau diéu tri kha
tot, da s6 bénh nhan dugc cai thién ro rét vé NA
va chat lugng thi luc.
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NGHIEN C'U NONG PQ HUYET TU'ONG
MATRIX METALLOPROTEINASE-2 VA TON THUONG
CO’ QUAN PiCH O’ BENH NHAN THAKT

TOM TAT

M@ dau: THAKT la mét tinh trang nhiéu thach
thirc trong diéu tri bénh nhan THA, dan dén tang nguy
cd bién cd tim mach, suy gidm chiic nang than va tu
vong. Matrix metaIIoprotemase -2 (MMP-2) dong vai
tro quan trong trong qua trinh thoa| héa chdt nén
ngoai bao, tang do cu‘ng dong mach va tén thudng co
quan dich , nhung nghién clfu trong nhém bénh nhan
THAKT con han ch&. Phuong phap: Day 13 nghién
clfu cdt ngang, thuc hién trén 118 bénh nhan THA,
bao gém 67 bénh nhan THAKT va 51 bénh nhan
khong khang tri, tinh trang Iam sang, huyet ap va xét
nghiém sinh hoa dugc thu thap. Nong do6 MMP-2
huyét tuong dugc do bdng phuang phap ELISA. Tén
thuong cd quan dich du‘qc danh gia qua ty lé
albumin/creatinin niéu, muc loc cau than u’dc doan
chi s6 khdi cd that trai, phan sudt tdng mau va van téc
séng mach. Cac phan tich thong ké bao gom k|em
dinh t-test, Chi-square test, h6i quy tuyén tinh va hoi
quy Iogistic. Két qua: nhém THAKT c6 huyét ap cao
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han, dd cling ddng mach ting va tén thuong cd quan
dich nghiém trong hon (p = <0,05). MMP-2 c6 tudng
quan nghich véi huyét ap tam thu va hiéu ap ¢ nhém
khong khang tri (p < 0,05). MMP-2 c6 tuong quan vdi
dam niéu, mdc loc cau than va do ciing dong mach (p
< 0,05). Hoi quy logistic da bién xac nhan MMP-2 la
yéu t6 tién lugng doc lap cho tinh trang THAKT (OR =
0,902; p = 0,021). Két luan: Bénh nhan THAKT co
muc do ton thudng cd quan dich cao hon. N6ng do
huyét tuong MMP-2 6 lién quan dén tén thuong cd
quan dich & bénh nhan THA. Vai tro tién Ierng déc Iap
clia MMP-2 d6i vdi tinh trang khang tri goi y rang no
c6 thé Id mot dau an sinh hoc tiém nang gitp ho trg
phat hién va diéu tri THAKT.

T khéa: THAKT, MMP-2, ton thudng cd quan
dich, do cing dong mach dam niéu vi thé

SUMMARY
PLASMA MATRIX METALLOPROTEINASE-2
CONCENTRATION AND TARGET ORGAN

DAMAGE IN RESISTANT HYPERTENSION

Introduction: Resistant hypertension (RH) is a
challenging condition in the management of
hypertensive patients, associated with an increased
risk of cardiovascular events, impaired renal function,
and mortality. Matrix metalloproteinase-2 (MMP-2)
plays a crucial role in extracellular matrix degradation,
arterial stiffness, and target organ damage, vyet
research on RH patients remains limited. Methods:
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This was a cross-sectional study conducted on 131
hypertensive patients, including 67 RH patients and 51
non-RH patients. Clinical data, blood pressure, and
biochemical parameters were collected. MMP-2 levels
were measured using the ELISA method. Target organ
damage was assessed through the urine albumin-to-
creatinine ratio, estimated glomerular filtration rate
(eGFR), left ventricular mass index (LVMI), ejection
fraction, and pulse wave velocity (PWV). Statistical
analyses included t-tests, Chi-square test, linear
regression, and logistic regression. Results: The RH
group had higher blood pressure, increased arterial
stiffness, and more severe target organ damage (p <
0,05). MMP-2 showed a negative correlation with
systolic blood pressure and pulse pressure in the non-
RH group (p < 0,05). MMP-2 show correlation with
ACR, PWV and eGFR (p < 0,05). Multivariate logistic
regression confirmed MMP-2 as an independent
prediccor of RH (OR = 0,902; p = 0,021).
Conclusion: RH group have a higher prevalance of
target organ damage. Plasma MMP-2 is associated
with target organ damage in hypertension patietn. The
independent prognostic role of MMP-2 in resistant
hypertension suggests that MMP-2 could be a
potential biomarker for the detection and treatment of
resistant  hypertension. = Keywords: Resistant
hypertension, MMP-2, target organ damage, arterial
stiffness, microalbuminuria

I. DAT VAN DE

THAKT (THAKT) la moét thé bénh phic tap
véi nguy cd cao dan dén tén thuong cd quan
dich va cac bién c6 tim mach nghiém trong. Bat
chdp tién b trong ki€ém soat THA (THA), mdt ty
I&€ bénh nhan van khong dat dugc huyét ap muc
tiéu mac du da tuan tha phac do diéu tri t6i uu
V@i it nhat ba loai thudc ha ap c6 bao gom thudc
Igi ti€u [6]. Ti 1& khang tri trong dan s6 THA dao
dong 5-30% tuy dinh nghia [2]. Tinh trang nay
khong chi lam gia tang nguy cd bénh tim mach
ma con lién quan dén qua trinh tai cau truc
mach mau va tén thuong da cd quan, bao gém
tim, than, ndo va hé dong mach [4]. Matrix
metalloproteinase-2 (MMP-2), mot enzyme tham
gia vao qua trinh phan hdy cau tric ngoai bao va
tai cau tric mach mau, da dugc nghién cltu réng
rdi trong nhiéu bénh ly tim mach, bao gém THA
va xa vira dong mach [4]. Trong bénh than do
THA, MMP-2 c6 thé lam suy yéu mang nén cau
than, lam téng tinh thdm mao mach, dan dén
tang albumin niéu va gidm mic loc cau than
(eGFR) [1].Tuy nhién, dir liéu vé vai tro cua
MMP-2 trong THAKT con han ché, dac biét la moi
lién quan gilta nobng d0 MMP-2 trong huyét
tugng va muic dd tén thuong cd quan dich &
nhom bénh nhan nay. Do dd, ching toi thuc
hién nghién clru nay nham 2 muc tiéu chinh: (1)
M6 ta va phan tich tinh trang t6n thuong cd
quan dich & bénh nhan THAKT (2) Xac dinh nong

dd MMP-2 trong huyét tuon va méi lién quan
gitta ndbng d6 MMP-2 va mét sd ton thuong co
quan dich.

I1. DOI TUONG VA PHU'O'NG PHAP NGHIEN CU'U

2.1 Thiét ké nghién ciru: Nghién cltu cat
ngang mo ta cé phan tich dugc ti€n hanh trén
d6i tugng bénh nhan THA nhap vién tir 5/2024-
2/2025 tai khoa Tim Mach Can Thiép Than Kinh,
Bénh Vién DPai Hoc Y Dugc Can Thg, perdng
phap chon mau thuan tién.

2.2. Tiéu chuan chon bénh nhan. Bénh
nhan THA nhap vién dugc chia lam 2 nhdém:
THAKT va THA khong khang tri.

Tiéu chudn THAKT: Huyét ap van khéng
dat muc tiéu (<140/90 mmHg) mac du da diéu
tri v&i it nhat 3 loai thudc ha ap (phai bao gém
mot thudc Igi ti€u) véi liéu téi uu; hodc can sur
dung tUr 4 loai thudc ha ap tré lén dé kiém soat
huyét ap [2][6]

Tiéu chudn THA khéng khdng tri: Bénh
nhan THA nguyén phat cd huyét ap dat muc tiéu
diéu tri véGi toi da 3 loai thudc ha ap.

2.3. Tiéu chuan loai trir

Bénh nhan THA th( phat.

Bénh gan, suy tim mat bu, hdi chiftng mach
vanh cap, nh6i mau nao trong 3 thang.

Bénh than man giai doan 4,5.

Bénh nhan ¢4 tién sir ung thu, bénh tu mién,
ho&c viém nhiém cap tinh.

Bénh nhan khong tuan tha diéu tri THA.

2.4. NGi dung nghién ciru

Déc diém chung: Tudi, gidi tinh, BMI, thdi gian
mac THA, huyét ap, nhip tim, tién st bénh ly.

T6n thuong than: ty 1& albumin/creatinin
niéu (ACR niéu) dan vi mg/g; muc loc cau than
udc doan (eGFR) theo cong thirc CKD-EPI.

Tén thuong tim: chi s6 khdi cd that trai do
bdng siéu am tim Doppler, phan sudt tdng mau.

Tén thuong mach mau: Van téc sdng mach
(PWV) bang hé thdng BOSO-ABI 100; siéu am
doppler mach canh.

2.5. Po nong do6 MMP-2 huyét tuong.
Mau mau dugc dugc dinh Ierng MMP-2 bdng ky
thuat ELISA dua trén nguyén ly ELISA sandwich,
st dung Invitrogen TM Human MMP-2 ELISA Kit
KHC3081 cla hang Thermo Fisher

Trang thiét bi: May ly tdm thudng (Eppendorf
Centrifuge 5804); May u lac vi tdm (ELMI DTS-4
Microplate Shaker Thermostat); May rlra tu dong
(Biotek 50TS Microplate Washer); May do do hap
thu quang (Biotek ELx808 Absorbance Plate
Reader); May tinh thdng ké c6 phan mém phan
tich dir liéu ELISA: GEN-5.

X&y dung duong chuén: chat chuin dugc
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pha loang nai tiép theo ti 1€ 1:2 thanh 7 6ng lan

lugt: 25 ng/ml; 12,5 ng/ml;
ng/ml; 1,56 ng/ml; 0,78 ng/ml

6,25 ng/ml; 3,13
va 0 ng/ml, do do

hdp thu OD & budc séng 450 nm dé xdy dung
dudng cong chuan qua 8 diém theo khuyén cao

cla bo kit (hinh 1). Do nbng

dod chat chudn co

gidi han trén la 50 ng/ml, theo cac nghién clu
trudc s dung bd kit [5], MMP-2 trong khoang

20 — 80 ng/ml nén néng do

huyét tuong dugc

pha lodng theo ty I& 1/2 d& dam bao cic mau

tao ra co tin hiéu trong dudng

cong chuan.
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Hinh 1: Buong cong chudn qua 8 diém theo
khuyén cao cua nha san xudt Thermo Fisher

2.6. Phan tich thong ké. D{r liéu dugc
phan tich bang phan mém Stata 17. Gia tri p <
0,05 dudc coi la cé y nghia théng ké (dugc ky
hiéu "*" trong bang két qua). Phan tich mo ta:
Cac bién dinh lugng dugc trinh bay dudi dang
trung binh + dd léch chuén (SD) hodc trung vi
néu phan phdi khong chuén; bién dinh tinh dugc
bi€u dién bang tan s6 (%). So sanh giita 2 nhém
THA khang tri va khdng khang tri: kiém dinh T-
test doc 1ap, kiém dinh Chi-square test. Phan tich
mdi lién quan gilta MMP-2 va ton thucng co
quan dich: hoi quy tuyén tinh, hoi quy logistic da
bién, phan tich dudng cong ROC va tinh d6 nhay
do dac hiéu cta mo hinh.

2.7. Pao dirc nghién ciru. Nghién clu
dugc HOi dong Pao dirc Y sinh trudng Bai Hoc Y
Dugc Can Tha théng qua.

I1. KET QUA NGHIEN cU'U

3.1. Pac diém chung ddi tuwgng nghién ciru
Bang 1: Pac diém chung bénh nhan tang huyét ap (n=118)

Khong khang tri (n=51) | Khang tri (n=67) p

Tudi 64,64 + 13,12 66,79 + 14,97 0,4185

Gidi nit (%) 70,59 62,69 0,369

BMI 23,69 + 3,13 23,20 + 2,61 0,36

Dai thao dudng (%) 25,53 23,88 0,965

S6 nam mac THA* 7,21 £5,02 10,05+5,64 0,0053
Huyét ap toi da trong tién sir* 148,62 + 18,54 166,11+24,36 <0,0001
Huyét ap tam thu* (mmHg) 139,35 + 20,53 168,20 + 22,86 <0,0001
Huyét ap tam trugng* (mmHg) 85,90 + 13,36 95,58 + 14,34 0,0003

Nhén xét: Nném khang tri ¢ s6 nam mdc THA trung binh cao hon, huyét ap tdm thu, tdm
truang va huyét ap téi da trong tién sir 8 nhdm khang tri cao han cé y nghia.

Bang 3. Pac diém tén thuong co quan dich bénh nhan tane

huyét dp (n=118)

Khong khang tri (n=51) | Khang tri (n=67) p
Chi s6 khoi cg that trai(mg/m? )* 87,23 £ 25,11 113,64 + 5,82 0,0005
Ti |é albumin creatinin niéu (mg/g)* 65,16 + 104,03 149,76+187,46 0,0045
Van t6c song mach trung tam* (m/s) 11,07 £ 2,98 12,74 £+ 3,08 0,0039
Nong do huyét tugng MMP-2 (ng/ml) 22,78 + 10,14 19,89 + 11,51 0,1592

Nhan xét: Nhém khang tri co cac chi s6 ton thuong tim, than va mach mau néng hon, néng do
MMP-2 huyét tuong trung binh thap han 6 nhém khang tri

Bang 4. Tuong quan néng dé MMP2 va cdc théong sé huyét ap

Khong khang tri
(n=51)

Khang tri (n=67)

Khang tri + Khong
khang tri (n=118)

Huyét ap tam thu

-0,2548 (0,0712)

0,0359 (0,7733)

-0,0776 (0,4033)

Huyét ap tam trucng

0,2704 (0,0550)

-0,0355 (0,7757)

0,0103 (0,0115)

Hiéu ap*

-0,4556 (0,0008)

-0,0634 (0,6101)

-0,1538(0,0965)

Huyét ap trung binh*

0,3873 (0,005)

-0,0062(0,9604)

0,0673(0,4691)

Nhan xét: O nhom THA khong khang tri, MMP-2 ¢ tuong quan am vdi hiéu ap va tugng quan

duaong vdéi huyét ap trung binh.

Bang 5. Tuong quan néng dé MMP2 va céc dic diém tén thuong co quan dich

Khong khang tri
(n=51)

Khang tri
(n=67)

Khang tri + Khong
khang tri (n=118)
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Chi s6 khdi co that trai (g/m?) -0,25 (0,0712) | 0,03 (0,7733) -0,07 (0,4033)

Ti |é albumin / creatinin niéu (mg/g)* 0,27 (0,0550) |-0,03 (0,7757) 0,01(0,0115)
Murc loc cau than udc doan (ml/kg/m?)* | -0,45 (0,0008) |-0,06 (0,6101) -0,15(0,0965)
Van t6c séng mach trung tam (m/s)* 0,31 (0,0263) | 0,13 (0,2940) 0,15(0,0883)

Nhén xét: O nhom chung, MMP-2 cd tuong quan dang k& vdi ty Ié albumin/creatinin niéu; O
nhoém THA khong khang tri MMP-2 c6 tugng quan am véi mdc loc cau than va tugng quan dugng véi

van toc séng mach trung tam.

Bang 6. M6 hinh héi quy da bién du doan tinh trang khang tri (n=118)

Sai s0 Khoang tin cay
OR chuén z p 95%
Nong d6 MMP-2 huyét tugng* 0,902 0,021 -2,24 0,025 1,02 - 1,06
Huyét ap tam thu toi da trong tién sir* | 1,04 0,011 3,77 | <0,0001 0,82 - 0,98
Van t8c séng mach trung tam* 1,24 | 0,096 2,84 | 0,004 1,07 - 1,45
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Hinh 2. Buong cong ROC cua mé hinh du
doan tinh trang THAKT

(AUC = 0,7937, d6 nhay 80,6%, d6 dac hiéu
62,75% vdi nguGng phan loai 0,5-0,55)

Nhan xét: Két qua hdi quy logistic cho thay
huyét ap tam thu t6i da va van toc song mach
trung tam la yéu t6 nguy cd quan trong cla
THAKT, néng d6 MMP-2 ¢ lién quan nghich véi
THAKT. Phén tich hiéu suat mé hinh qua dudng
cong ROC cho thdy cd thé xac dinh ding phan
I6n bénh nhan THA khang tri.

IV. BAN LUAN

4.1. Pac diém cia bénh nhan THAKT

Bénh nhan THAKT c6 murc huyét ap cao han,
tén thuong cd quan dich nghiém trong hon va
ddé cling dong mach tang hon so vdéi nhom
khong khang tri, phu hgp vdi cac nghién ciu
trudc day vé ganh nang bénh tat cia THAKT.
Nhom THAKT cé thai gian mac bénh 1au hon (p
= 0,0053), cho thay thgi gian ti€p xdc vdi tinh
trang huyét dp cao kéo dai cé thé ddéng vai trd
quan trong trong su phat trién cia THAKT.
Nhém THAKT c6 van toc séng mach cao han
dang k& so vGi nhdm khéng khang tri (p < 0,05),
phu hgp véi dir liéu trudc dé cho thdy THA kéo
dai Iam thay ddi ciu tric thanh mach, giam dan
hoi va lam tang ap luc Ién tim [3].

4.2. Nong do huyét tucng MMP-2 &
bénh nhan THAKT. K&t qua nghién cltu cla

LR chi-square:31,25; p-value = <0,0001,
Pseudo R? = 00,1936, Log likelihood = -65,078

ching t6i cho thdy nhém THAKT c6 nong do
MMP-2 thap han so véi nhém khong khang tri, tri
(19,89 + 11,51 so véi 22,78 + 10,14 ng/ml), dU
su khac biét khong cd y nghia thong ké. Diéu
nay cé thé ly gidi 1a & giai doan dau cia THA,
mlc MMP-2 c6 thé tdng dé chdng lai tinh trang
xG hoa va cliing dong mach nhung giai doan man
tinh cia THAKT, TIMP-2 — mot chat i'c ché manh
cla MMP-2 - lai dugc san xuat qua mdc, lam
giam ty |& MMP-2/TIMP-2 va (c ché hoat dong
clia MMP-2, dan dén xd héa mach mau va tang
d6 ciing dong mach [4][14]. O nhdm THA khong
khang tri, MMP-2 c6 tuong quan am vdéi hiéu ap
va tuang quan duang véi huyét ap trung binh (p
< 0,05). Biéu nay cb thé phan anh mét co ché bu
trlr, trong d6 khi thanh mach bi tén thuong do ap
luc cao kéo dai, MMP-2 c6 thé dudc diéu hoa ting
dé gilp tai ciu tric thanh mach nhung trong
nhom THAKT, mai lién hé nay khong con ro rang,
gdi y rdng sy diéu hda MMP-2 ¢ thé bi méat kiém
soat. Cac nghién cltu trudc day vé ndng do MMP-
2 cho cac két qua khong dong nhat vé mai tuong
quan vdi THA [7]. Nong d0 MMP-2 qua cao hodc
qua thdp déu cd lién quan tdi nhiing bién c6 bat
Igi do sy tuong tac phiic tap cla nhitng con
dudng diéu chinh huyét ap thong qua MMP-2 va
cac chat Uc ché TIMP-2 [8][9].

4.3. MMP-2 va tdn thucng co quan dich
6 bénh nhan THAKT. Ty |é albumin/creatinin
niéu cao hon dang k& & nhom khang tri so vdi
nhém khong khang tri (p = 0,0045), cho thay
mic d6 tén thuong than nghiém trong haon.
MMP-2 cé tuong quan am véi muc loc cau than &
nhém bénh nhan THA khong khang tri
(p=0,0008) cho thdy gié tri du doan nhitng ton
thugng s6m & bénh nhan THA cia MMP-2. O ca
2 nhém, MMP-2 c6 tuong quan dang ké vdi ty 1&
albumin/creatinin niéu (p=0,0115). Diéu nay phu
hgp véi nghién clu trudc dé chi ra rang MMP-2
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6 lién quan tdi tién trién suy than man va bién
c6 dam niéu [1]. MMP-2 c6 tudng quan duadng
v@i d6 cirng dong mach, phan anh qua van toc
séng mach trung tdm & nhdm THA khong khang
tri (p < 0,05). Su gia tang hoat dong cua MMP-2
co thé lam suy yéu cdu trdc thanh mach, giam
tinh dan h6i cta dong mach va lam tang ganh
nang huyét ap. biéu nay phu hdp véi nghién ciru
trudc c6 ghi nhan rang su’ mat can bang gilra
MMP-2 va TIMP-1 ddng vai tro quan trong trong
qua trinh tai cdu tric mach mau va lam tang
nguy cd bién chiing tim mach & bénh nhéan
THAKT [9]. DU chdng t6i chua ghi nhdan MMP-2
cd mdi lién quan vGi phi dai that trdi nhung
MMP-2 da dugc chi’ng minh la cd lién quan tdi
qua trinh tai cau tric that trai trong cac nghién
cru trude. Su e ché qua mirc MMP-2 ciing dan
téi bi€n cO phi dai that trai va suy tim nang hon
& bénh nhan THA [10].

4.4. Vai tro MMP-2 va tinh trang
THAKT. Dua trén mé hinh hoGi quy logistic,
nghién clu cho thdy 3 yéu t6 quan trong lién
quan dén THAKT. Huyét ap tam thu toi da c6 OR
= 1,04 (p < 0,0001), cho thdy bénh nhan co
huyét ap tam thu cang cao trong tién sir thi nguy
cd THA khang tri cang I6n. Van t6c song mach
trung tam c6 OR = 1,24 (p = 0,004), phan anh
do cling dong mach cao lam tdng nguy cd THA
khang tri. Khi thanh mach mat tinh dan hoi, su
truyén tai ap luc tr dong mach chu dén cac vi
mach ngoai vi sé gia tang, dan dén suy giam kha
nang tu diéu hoa huyét ap va tang hau tai lén
tim. Nong do MMP-2 huyét tuong cé OR = 0,902
(p = 0,025), ggi y rang MMP-2 cao cd thé ¢ vai
trd bao vé trong kiém soat huyét ap, hodc phan
anh sy thich nghi ctia thanh mach trong dap (ng
véi THA. Cac nghién clftu trudc da cho thay viéc
(c ch€ MMP-2 c6 thé han ché su pha hly chéat
nén ngoai bao va bao vé thanh mach, tuy nhién
G mét s6 diéu kién khac, su hoat héa MMP-2 cd
thé& gilip duy tri tinh dan hdi cia mach mau [7].
Vi vay, can c6 thém cac nghién clru dé€ lam rd
MMP-2 la yéu t6 bao vé hay chi la chi dau phan
anh mirc dd tén thuong mach mau.

V. KET LUAN

Bénh nhan THAKT c6 huyét ap cao hon, ton
thuong cog quan dich nghiém trong hon va do
ciing déng mach 18n hon so vdi nhdom khéng
khang tri. MMP-2 c6 thé gdi y tén thuong cd
quan dich s6m & bénh nhan THA. MMP-2 ¢ lién
quan dang k& dén ton thuong cd quan dich, dic
biét Ia ton thuong than. M& hinh héi quy logistic
xac dinh ba yéu t6 quan trong lién quan dén
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THAKT gém huyét ap tam thu t6i da, van tGc
séng mach trung tdm va néng d6 MMP-2. Trong
d6, ndéng dd MMP-2 thdp co thé 1a du hiéu cho
thdy qua trinh tai cdu trdc mach mau va xd hda
tién trién trong bénh ly THAKT.

VI. LO1 CAM ON

Nhom nghién clru xin chan thanh cam on
trudng Pai Hoc Y Dugc Can Thg da ho trg kinh
phi thuc hién dé tai theo Quyét dinh giao thuc
hién s6 1240/TB-DHYDCT tai Can Tho ngay 27
thang 5 nam 2024 cla trudng Pai Hoc Y Dugc
Can Tha.
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