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NG DUNG KY THUAT ELISA DE XAC DINH
NONG PO MMP-2 TRONG HUYET TUO'NG THAI PHU TIEN SAN GIAT

Nguyén Khanh Linh
Truwong Bai hoc Y Khoa Vinh

Nghién ctru (rng dung k¥ thuat ELISA xac dinh néng dé MMP-2 trong huyét twong thai phu binh thweng va
thai phu tién san giat; danh gia sy thay déi ndng d6 MMP-2 huyét twong thai phu tién san giat theo tirng quy
thai ky. Nghién ctru thwe hién trén hai nhém thai phu, gdm 120 thai phu binh thwéng va 120 thai phu tién san
giat, mau bénh pham la mau huyét twong clia cac thai phu thu thap tai Bénh vién Phu san Ha Noi. Nghién ctru
st dung huyét twong pha lodng 1/100 dinh lwgng ndng d6 MMP-2 cho thdy ndng d6 MMP-2 trung binh trong
huyét twong & thai phu tién san giat 1a 486,19 + 280,15 ng/ml, I&n hon thai phu binh thwéng & 314,67 + 180,44
ng/ml, v&i p<0,001. O quy Il thai ky, ndng d6 MMP-2 huyét twong cé kha néng dw béo tién san giat véi AUC =
0,81; tai ngwdng xét nghiém 261,25 ng/ml cho d6 nhay 92,9% va dd dac hiéu 66,7%. & quy Il thai ky, ndng do

MMP-2 = 591,25 ng/ml cho d6 nhay, do d&c hiéu chdn doan TSG la 29,2% va 94,8%.

T khoa: tién san giat, matrix metalloproteinase (MMP), MMP-2.

|. DAT VAN BE

Tién san giat (TSG) la mét trong sé nhirng
nguy&n nhan dan dén bién chirng nang cho me
nhw: san giat, rau bong non, réi loan déng mau,
suy gan, suy than, chay mau, phu phéi cap. Hang
nam, trén thé gi¢i c6 khoang 10 triéu phu nir méc
TSG, chiém tlr 3% dén 8% tdng sb ca mang thai
[1]. Tai Viet Nam, & Hué, ty Ié méc TSG & khoang
3,1%-4,1% hay & H6 Chi Minh 1a 4,25% va dwoc
dy kién sé tiép tuc tang 1&n trong thei gian t&i[2].
Déi véi thai nhi, TSG cé thé gay ra nhirtng hau
qué nghiém trong nhw thai cham phét trién, suy
thai; tham chi c6 thé gay chét thai. Vi vay, viéc
phéat hién sém TSG la mdt trong nhirng muc tiéu
quan trong trong san khoa dé theo déi va diéu tri.
Tuy nhién, hién nay viéc chan doan TSG khéng
phai ludn dé dang, doi hdi phai dwa vao nhiéu
yéu t6 1am sang va can 1am sang. Dé chan doan
TSG, can phai c6 tang huyét 4p va protein niéu.
Do6i khi xay ra nhirng khé khan trong viéc phéan
biét va chan doan la ting huyét ap thai ky méi
khé&i phat & tudi thai > 20 tudn khong kém theo
protein (PIH-Pregnancy

niéu Induced

Tac gia chinh: Nguyén Khanh Linh
Email: khanhlinh@vmu.edu.vn

Hypertension), hay TSG & mét sé trwdng hop
thai phu cu thé [3]. Cho nén, nhu cau dat ra can
c6 mot céng cu nhanh va chinh xac dé hé tro
chan doan sé'm tién san giat la thwe sy can thiét,
giGp viéc diéu tri lam sang hiéu qua hon, cai thién
strc khée clia ngwoi me va thai nhi.

Matrix metalloproteinase (MMP) 1a mét ho
enzym thuéc kém, c6 vai trd quan trong trong qua
trinh tai ciu trac chat nén ngoai bao. Trong thai
ky binh thuwéng, MMP c6 vai trd tai cau trdc noi
mac tlr cung va mach mau, gilp cho sy xam
nhap cla céac té bao gai rau vao sau I&p ndi mac
va lép co tir cung. MMP-2 (gelatinase A) la mot
trong nhirng enzym quan trong ctia ho MMP. Véi
cAu trac dac biét & mién xdc tac, MMP-2 duoc
tiét tlr nhau thai c6 thé phan giai collagen & mang
nén mach mau, déng vai trd chi yéu trong tai tao
mach mau va tao mach & 3 thang dau thai ky [4].
Nhirng bién dbi trong néng dé ctia MMP-2 c6 thé
dan dén bat thwong nhau thai, gép phan vao co
ché bénh sinh ctia TSG. Gidm biéu hién MMP-2
tai nhau thai c6 thé dan dén giam qua trinh luan
chuyén collagen loai | va IV, tlr d6 anh hwéng
dén tai cau tric chat nén ngoai bao t& cung va
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déng mach xoan tt cung. Cac yéu té hoat tinh té
bao khac nhau dwoc giai phéng gay ra s lang
dong quéa mirc collagen, ngan chan sy xam lan
clia nguyén bao nudi vao cac dong mach xodan,
mat can bang tao mach, gidm &p lwc twdi mau to
cung va réi loan lwu lwong mau dén ca nhau thai
va thai nhi. Tuy nhién, khi khdo sat ndéng do
MMP-2 trong huyét twong cla céc thai phu TSG,
nhiéu bao c4o nhan thay c6 sv gia tdng néng do
MMP-2 trong huyét twong. Sw ting MMP-2 trong
huyét twong la do MMP-2 dwoc kich thich san
xuét b&i yéu té tang trwdng ndi md mach mau
(VEGF) ma khong lam tang cac chét trc ché noi
sinh ctia MMP (hay con goi la TIMP) [4]. Ngoai
ra, cac té bao ndi mo, té bao co tron mach mau,
cac té bao viém nhw dai thwc bao ciing tiét ra
MMP-2 nén lam giam san xuat MMP-2 & nhau
thai, gay tang MMP-2 trong huyét twong thai phu
tién san giat. Do d6, MMP-2 déng vai trd quan
trong trong thai ky binh thwdng cling nhw trong
bénh sinh TSG va c6 thé tré thanh mot du &n
sinh hoc tiém na&ng dé danh gia nguy co méc
TSG sé&m, gilp sang loc va chan doan TSG &
giai doan s&m cua thai ky. Chinh vi nhirng ly do
trén, ching tdi tién hanh nghién clru nay véi muc
tieu “Pénh gia sw thay déi néng d6 MMP-2 trong
huyét tiong thai phu tién san giat theo tumg quy
cla thai ky”.

I. DOI TUONG VA PHUONG PHAP NGHIEN CU'U
1. B6i twong nghién cru

Nghién ctru tién hanh trén 240 thai phu, bao
gdm 120 thai phu binh thwérng (nhém chirng) va
120 thai phu TSG (nhém bénh).

- Tiéu chudn Iy chon:

+ Nhém thai phu TSG: la cac thai phu mang
thai sau tuan thir 20 cta thai ky, dwoc chan doan
xac dinh TSG theo tiéu chudn chan doan cua
“Huéng dan quéc gia vé cac dich vu chdm séc
strc khée sinh sén” clia BO Y té nam 2016 [3].

+ Nhom thai phy binh thwong: 1a nhivng thai
phu khong c6 tién str méc TSG va khodng c6 cac

triéu chirng TSG (huyét ap binh thwong, khéng
c6 protein niéu), hay cac bénh |y khac trong suét
qua trinh mang thai.

- Tiéu chudn loai trer: thai phu c6 tién st thai
chét lwu, say thai lién tiép, da thai, da 6i, thai di
dang, thai phu méc cac bénh ly kém theo nhw tim
mach va ung thw, tinh trang viém cép va viém
man tai thoi diém lay mau.

2. Phwong phap nghién ciru

Thiét ké nghién ciu: Nghién clru mé ta cét
ngang c6 dbi chirng.

Thoi gian nghién cuu: tlr thang 06/2023 dén
thang 10/2024 .

Dja diém nghién cdu: Bd moén Sinh ly bénh —
Mién dich, Trwéng Pai hoc Y Ha Noi va Bénh
vién Phu san Ha Noi.

C& méu va chon miu: Chon mau toan bo,
thuan tién. Trong th&i gian nghién ctu, ching toi
thu thap dwoc 120 mau huyét twong thai phu
binh thwdng va 120 mau huyét twong thai phu
TSG. Céc thai phu dwoc theo déi dén khi dé.

3. Ky thuat str dung trong nghién ctru

Chét liéu, héa chét va trang thiét bj

Tién hanh lay 2-5ml mau tinh mach thai phu
vao 6ng chéng dong bang EDTA, théng tin vé
lam sang va can lam sang dwoc thu thap tir bénh
an lam sang vao bénh an nghién ctu. Trong
vong 24h sau khi ldy mau, ly tam mau mau 4000
vong/phut trong 5 phat réi tach huyét twong vao
6ng eppendorf va bao quan mau & nhiét do -
80°C cho t&i khi tién hanh dinh lwong.

Hoéa chat: st dung b kit Human Total MMP-
2 Sandwich ELISA Kit KE00077 cua hang
Proteintech.

Trang thiét bi: May ly tam thwong (Eppendorf
Centrifuge 5804), may do d6 hap thu quang
(Biotek ELx808 Absorbance Plate Reader), may U
l&c vi thm (ELMI DTS-4 Microplate Thermostatic
Shaker), may rtra tw doéng (Biotek 50TS
Microplate Washer), may tinh théng ké cé phan
mém phan tich dir liéu ELISA: GEN-5 (3.05).
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Ky thuat ELISA dinh luong MMP-2

* Nguyén ly: Binh lwong MMP-2 bang k¥ thuat
ELISA dwa trén nguyén ly ELISA sandwich.
ELISA sanwich la ky thuat dinh lwgng khang
nguyén gitra hai l&p khang thé. Cac khang
nguyén dwoc dinh lwong phai chra it nhat hai
epitope khang nguyén cé kha nang lién két voi
khang thé, it nhat la v&i hai khang thé hoat dong
trong ky thuat ELISA sandwich.

* Xay dwng dwéng chun va xac dinh d6 pha
lo&ng mau

- Chét chuan dwoc pha lodng néi tiép theo ty
lé 1:2 thanh 6 ndng d6 khac nhau, s& dung 5
néng do (bao gém cac néng dd6 20 ng/ml; 10
ng/ml; 5 ng/ml; 1,25 ng/ml va 0,625 ng/ml) dé xay
dwng dwdng cong 4 tham sé theo khuyén nghi
cla bd kit. Chung t6i da dwng duwgc dwdng
chuén & mét dwdng cong 4 tham sb véi R2 =
0,999, ddm bao dd chinh xac dé xac dinh néng
dé MMP-2 trong cac mau.

- Theo khuyén nghi ctia bd kit pha lodng mau
huyét twong 50 Ian. Tuy nhién, ching t6i d tinh
toan dwa trén ndng d6 MMP-2 trong cac nghién
ctu trén thé gioi két hop véi chay thlr cac mau
huyét twong thai phu tai Viét Nam, chang toi
quyét dinh pha lodng mau 100 lan.

Binh lwong néng dé6 MMP-2 trong huyét
tuong thai phu TSG

Doc két qua: néng dd cac mau duoc xac dinh
thong qua st dung dwdng chuén da dwng.

Lwu y: 16i lay mau c6 thé gap nhw vé héng cau,
huyét thanh duc. Cac mau khong da tiéu chuan
déu bi loai bd va dwoc 14y lai ddm bao tiéu chuén.
4. Phwong phap phan tich, xtr ly sé liéu

Phan tich sé liéu s dung phan mém SPSS
20.0. Théng ké md ta cac bién dinh tinh bang tan
Suét, ty 1& phan tram; mé ta bién dinh lwong bang
trung binh, do léch chuan. So sanh trung binh hai
bién dinh lwong phan bé theo quy luat chuan
béng kiém dinh T- test. So sanh cac ty & bang
kiém dinh khi binh phwong hodc kiém dinh
Fisher's Exact.

5. Pao drc nghién ciru

Nghién ctru nay la mét phan ctia dé tai cap S&
Khoa hoc va Céng nghé Thanh phé Ha Noi “Danh
gi4 biéu hién gen cla cac enzyme tiéu protein
gian bao (MMP) va mét sé yéu tb lién quan voi
tién san giat & cac thai phu tai Ha Noi”. Dé tai da
dwoc Hoi ddng dao dlrc trong nghién cteu Y sinh
hoc cla bénh vién Phu sa&n Ha N6i chap thuan
théng qua (s6 734 CN/BVPS - TTDT CBT).

Il. KET QUA
Bang 1. Néng d6 MMP-2 & hai nhém thai phy
NhOM | 1 ai phu binh thwong | Thai phu TSG
MMP-2 (n = 120) (n = 120) P

Trung binh (ng/ml)

314,29 + 180,44

486,19 + 280,15

Trung vi (ng/ml) 270,55 418,7

Khodéng t& phan vi (178,3 - 270,55) (278,7 - 641,18)

Gié tri I6n nhét (ng/mi) 804,7 1306,6 <0,001
Gié tri nhé nhat (ng/ml) 26,6 29,2

(a) Kiém dinh Mann-Whitney

Néng d6 MMP-2 ctia cac thai phu trong nghién ctu khéng phan bd theo quy luat chuén. Do vay,
so sénh gia tri trung vi nébng d& MMP-2 trong huyét twong hai nhém thai phu thdy ndng d6 MMP-2
huyét twong thai phu TSG cao hon gép 1,5 lan so véi thai phu binh thwdng, sw khac biét cé y nghia

théng ké (p < 0,001).
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Nong do MMP-2 (ng/dl)
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Biéu dé 1. Néng dé MMP-2 theo quy thai ky

O ca hai quy cla thai ky, ndbng dd MMP-2 & nhém thai phu tién san giat Ién hon nhém thai phu
binh thwéng, cé y nghia théng ké (p < 0,001). Nong d& MMP-2 & nhém thai phu tién san giat va nhém
thai phu binh thwong & quy Il cla thai ky la 480,44 + 219,55 (n = 14) va 274,04 + 111,29 ng/ml (n =
24); & quy lll cta thai ky la 486,95 + 288,05 (n = 106) va 324,35 £ 193,07 ng/ml (n = 96).
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Hinh 1: Puong cong ROC cia ndng d6 MMP-2 huyét turong trong bénh 1y tién san giat

Néng d6 MMP-2 trong huyét twong c6 kha nang dw bao TSG & quy |1, Il thai ky véi dién tich dwoi
duwéng cong lan lwot 14 0,81 va 0,66.

TCYDPHYKV 02 (01) - 2025

45



TAP CHI'Y DUQICDAI HOC Y KHOA VINH

Béng 2. Gia trj chan doan cdia néng dé6 MMP-2 trong bénh ly TSG

A : Ngwdng " bé
Chi sé T‘Efunétn';a' AUC t6i wu 99(:,;*;” dsc hiéu 0
(ng/ml) ° (%)
Quy Il
. 0,81 261,25 92,9 66,7 0,002
Néng dé6 MMP-2 | (14-28)
huyét twong Quy Il
(59:41) 0,66 591,25 29,2 94,8 < 0,001

Trong quy Il thai ky, ndng d& MMP-2 trong huyét twong cé kha nang dw béo TSG véi AUC = 0,81;
va tai ngwdng xét nghiém 261,25 ng/ml cho dé nhay la 92,9% va d¢ dac hiéu la 66,7%. Trong quy llI
thai ky, néng d6 MMP-2 = 591,25 ng/ml cho d6 nhay, 6 ddc hiéu chan doan TSG 1a 29,2% va 94,8%.

IV. BAN LUAN
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Hinh 2. Buéng cong chudn MMP-2 (dudng cong 4 tham sé, R2 = 0,999)

Trong qué trinh dinh lwong néng d& MMP-
2, ching t6i da xac dinh dwoc dd pha loang mau
phu hop dé dam bao dd hap thu quang (OD) thu
dwoc sau quy trinh ndm trong gi¢i han tuyén tinh
cta dwdng cong chuan. Theo khuyén nghi cta
nha san xuét, ty & pha lodng mau huyét twong khi
thwe hién ky thuat ELISA la 50 1an. Thuc té sau
khi hoan thién ki thuat, dd pha lodng mau phu hop
ching t6i st dung la 100 Ian. Piéu nay dwoc giai
thich dwa trén dai ndng d6 dé xay dwng dwong
chuan MMP-2 14 0,625 - 20 ng/mL, trong khi ndng
dd MMP-2 do dwogc trong nghién clru cla
Laskowska va cong sir ndm 2017 & nhém thai phu
binh thwong la 195,30 + 43,53 ng/mL, & nhom thai

phu TSG la 242,93 + 68,64 ng/mL;5]; con nghién
ctru cla Eleuterio va céng sw nam 2015 do dwoc
néng dd MMP-2 & nhém thai phu binh thwdng 1a
241,1 + 35,3 ng/mL va & nhém thai phu TSG la
290,5 + 48,4 ng/mL[6]. Tuy nhién, theo khuyén
céo cla bd kit ELISA, dinh lwong MMP-2 cla
hang Proteintech str dung trong nghién ctru nay,
pha lodng mau 50 lan thi xu huwéng két qué cac
mau nam ngoai tuyén tinh cta dwdng chuén
chiém ti 1& r4t cao. Vay nén, dé& dam bao toan bod
két qua nam trong dai ndng d6 ctia dworng chuén
thi chiing t6i lwa chon pha loAng m4u 100 lan. Sau
khi tién hanh nghién ctu, chung téi thu dwoc két
qué hau hét mau ndm trong dai ndng dd cla
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dwdng chuan. Con mot sé6 mau nam ngoai dai
ndng do ctia dweng chuén, ching toi tiép tuc tién
hanh pha lodng mau nay véi ti 1& 200 lan va thu
dwoc két qua cudi cing ndm trong dai néng do
cla dwong chuan. Bé xay dwng duwéng cong
chuan, chang t6i st dung 5 néng dd chat chuén
bao gébm 0,625 ng/mL; 1,25 ng/mL; 5 ng/mL; 10
ng/mL va 20 ng/mL. Puwong chudn dwoc xay
dwng theo khuyén céo bo kit 1a dwong cong 4
tham s6, két qua thu dwoc dwong chuén (hinh 2)
c6é hé sb6 R2 = 0,999; dam bao dd chinh xac dé
xac dinh ndng d6 MMP-2 trong mau huyét twong
clia cac thai phu.

Biéu d6 1 cho thdy ndng d& MMP-2 & nhém
TSG trong quy Il va quy Il thai ky I&n hon dang
ké so v&i nhém chirng cé y nghia thdng ké (p <
0,001). O thai ky binh thwéng, ndng dd MMP-2
bién ddi thich tng trong mdi quy cla thai ky, tao
diéu kién cho nhau thai phat trién khde manh va
hé tro sw phat trién cla thai nhi bang cach tai tao
cAu tric t& cung va mach mau. O quy |, ndng dod
MMP-2 twong dbi thap trong giai doan dau thai
ky, giip 6n dinh chat nén ngoai bao khi nhau thai
bam vao thanh tl cung. Néng dé thap nay ngan
ngra sw phan hay mé qua mec cé thé lam gian
doan qué trinh hinh thanh nhau thai ban dau,
dam bao nén tang an toan cho sw phét trién cta
thai nhi [4]. Dén quy I, nbng d& MMP-2 c6 xu
hwéng téang 1én dé hé tro qua trinh tai tao mach
mau bb sung, cho phép cac déng mach xoén to
cung mé réng va mang nhiéu mau hon dén nhau
thai. Qua trinh tai tao mach méau nay rat can thiét
dé dap ng nhu cau ngay cang téng cua thai nhi
va nhau thai dang phat trién, vi lvu lwgng méau
tang lén hd tro qué trinh van chuyén oxy va chét
dinh dwéng tét hon. O quy Ill, néng d6 MMP-2
tang manh tiép tuc tao diéu kién cho sv linh hoat
ctia mach mau va sy mé réng cua t& cung, tbi
wu héa cac diéu kién chuan bi cho chuyén da
[7,8]. Do vay, & thai TSG, sw tang bat thuong
mirc dd MMP-2 & quy Il va quy lIl lam dy nhanh
qué trinh phan hdy peptide hoat mach, khién

chlrc nang gian mach gidam dan dén rdi loan chirc
n&ng mach mau. Sy tang ndng dd nay c6 thé gép
phan gay ra tinh trang tang huyét ap va cac van
dé& vé mach mau lién quan dén TSG, khién MMP-
2 tr& thanh mét dau &n sinh hoc tiém nang dé dy
doan tinh trang nay.

Bang 2 cho thay ndng d6 MMP-2 trong huyét
twong c6 kha ndng dw bao tét TSG & quy Il v6&i
dién tich dw&i dwdng cong AUC la 0,81. Tai
nguéng téi wu la 261,25 ng/ml cho d6 nhay
chan doan 1a 92,9% va do dac hiéu 66,7%.
Twong ddng véi nghién clru clha tac gia
Bahabayi tai Trung Quéc trén 3 nhom thai phu
& 3 quy thai ky cho két qua néng d6 MMP-2
huyét twong 1a chi dau tét nhat dé sang loc tién
san giat & quy Il trong ba chat MMP-2, MMP-7
va MMP-9 v&i AUC la 0,663 va d6 nhay, dé dac
hiéu 1an lwot 12 60,6% va 97,3%. Nguwdng cut-
off clla nghién clru nay 294,987 ng/ml I&n hon
S0 v&i nghién ctu cda chang toi; cé thé do sy
kh&c biét vé c& mau, chiing toc va qubc gia [8]
M6t sb nghién ctu khac ciing cho thdy MMP-2
la mot marker tiém nang dé sang loc TSG nhw
nghién clru cta Nikolov tai Bulgari nam 2022
cho diém cut-off ndng d6 MMP-2 |a 14 ng/ml;
tuy nhién, tac gia khéng dé cap dén tudi thai hay
nghién clru cda Timokhina tai Nga nam 2022 cé
két qua nguwdng sang loc MMP-2 tai quy | thai
ki (tudi thai 11 - 13 tudn) la 102 ng/mL (d6 nhay
88.24%; do dac hiéu 82.76%) [9,10]. Do vay,
trén dbi twong phu ni* mang thai Viét Nam ngay
tr quy Il cla thai ky, khi c6 két qua xét nghiém
ndng d6 MMP-2 huyét twong trén nguwéng
261,25 ng/ml can dwoc theo ddi, lam thém céc
xét nghiém chan doan bd sung, vi nhirng thai
phu nay c6 thé c6 nguy co méc TSG cao hon.
ll. KET LUAN

Sau khi hoan thién quy trinh ky thuat ELISA
nghién ctru trén hai nhém thai phy, chang téi xac
dinh dwgc ndng d6 MMP-2 huyét twong trung
binh & nhém thai phu TSG la 486,19 + 280,15
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ng/ml, cao hon so v&i nhom thai phu binh
thwong véi nébng d6 MMP-2 huyét twong 1a
314,67 + 180,44 ng/ml, sw khac biét c6 y nghia
théng ké véi p < 0,001. Néng d& MMP-2 trong
huyét twong cé kha nang dw béo TSG & quy I
va quy lll cta thai ky véi dién tich dwéi dwong
cong lan lwot 14 0,81 va 0,66.
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TAP CHI'Y DUQCDAI HOC Y KHOA VINH

SUMMARY

APPLICATION OF ELISA TECHNIQUE TO DETERMINE MMP-2
CONCENTRATIONS IN THE PLASMA OF PREECLAMPTIC PREGNANT WOMEN

Research on the application of ELISA technique to determine MMP-2 concentration in the plasma of healthy
pregnant women and preeclamptic women; evaluate the change in MMP-2 concentration in the plasma of
preeclamptic women according to each trimester of pregnancy. The study was conducted on two groups of
pregnant women including 120 healthy pregnant women and 120 preeclamptic women, the sample was the
plasma sample of pregnant women collected at Hanoi Obstetrics and Gynecology Hospital. The study using
1/100 diluted plasma to quantify MMP-2 concentration showed that the average MMP-2 concentration in plasma
of pregnant women with preeclampsia was 486.19 + 280.15 ng/ml, higher than that of healthy pregnant women
at 314.67 + 180.44 ng/ml with p < 0.001. In the second trimester of pregnancy, plasma MMP-2 concentration
was able to predict preeclampsia with AUC = 0.81; at MMP-2 concentrations of 261.25 ng/ml, the sensitivity and
specificity for diagnosing preeclampsia were 92.9% and 66.7%. In the third trimester of pregnancy, MMP-2
concentration = 591.25 ng/ml gave a sensitivity and specificity for diagnosing preeclampsia of 29.2% and 94.8%.

Keywords: preeclampsia, matrix Metalloproteinase (MMP), MMP-2.
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