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PA HINH GEN, NONG PO PROTEIN MMP-9 VA PAM NIEU
O’ BENH NHAN PAI THAO PUONG TiP 2

Tran Ping Ping Khoal, Nguyén Thanh Liém’, Lwong Thanh Pién?,
Trwong Thi Chiéul, Nguyén Thi Kim Twong!, Huynh Vian Lc?

TOM TAT

Muc tiéu: Tdng quan moai lién quan gita da h|nh
gen MMP-9, ndng d6 MMP-9 va mic do albumin nleu
G bénh nhan bTD tip 2. Phuang phap Tong hgp va
phan tich cac nghién clru 1am sang, dich t& hoc va
thuc nghiém lién quan dén cac SNP trén gen MMP-9,
nong dé MMP-9 va tinh trang albumin niéu & bénh
nhan DT tip 2. Két qua: Cac da hinh gen MMP-9
anh hudng dén biéu hién va hoat tinh enzym, tr do
lién quan dén tén terdng cau than va mdrc do albumin
niéu. Nhiéu nghién ciu ghi nhan sy’ khac biét vé tan
suat alen nguy cg gitta cac quan thé, dong thdi nong
dd MMP-9 tang c6 I|en quan dén mu’c do dam niéu va
ton thuong than & cac giai doan s6m cla bénh. Két
luan: Nong do protein MMP- 9 va cac da hinh lién
quan c6 tiém nang trd thanh chi dau sinh hoc trong
sang loc, tién lugng va ca thé hoa diéu tri bién ching
than do PTD t|p 2. Can them cac nghlen ctu da trung
tam v6i ¢ mau I6n dé& xac nhan va mé rong (’'ng dung
l&am sang.

Tur khoa: MMP-9, dam niéu, dai thao dudng tip 2

SUMMARY

MMP-9 POLYMORPHISMS, PROTEIN LEVES

AND ALBUMINURIA IN TYPE 2 DIABETES
Objective: To review the associations between
MMP-9 gene polymorphisms, MMP-9 levels, and the
severity of albuminuria in patients with T2DM.
Methods: A comprehensive review and synthesis of
clinical, epidemiological, and experimental studies on
single nucleotide polymorphisms (SNPs) in the MMP-9
gene, circulating MMP-9 levels, and their correlation
with albuminuria in T2DM patients. Results: MMP-9
gene polymorphisms influence gene expression and
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enzymatic activity, which in turn contribute to
glomerular damage and the development of
albuminuria. Several studies have reported increased
frequencies of risk alleles in affected populations, and
elevated MMP-9 levels have been associated with early
kidney damage and higher degrees of albuminuria.
Conclusion: MMP-9 and its genetic variants may
serve as potential biomarkers for early detection, risk
stratification, and individualized treatment of diabetic
nephropathy in T2DM. Further large-scale, multicenter
studies are warranted to validate these associations
and support clinical translation.

Keywords: MMP-9, albuminuria, type 2 diabetes

I. DAT VAN DE

Déi thdo dudng tip 2 a bénh réi loan chuyén
hda véi d&c diém la tdng glucose huyét man tinh
do khiém khuyét vé tiét insulin, vé tac dong cua
insulin hodc ca hai. Tang glucose man tinh trong
thdi gian dai gdy nén nhiing réi loan chuyén hda,
ddng thdi tn thuong & nhiéu cd quan dic biét 1a
tim va mach mau, than, mat, than kinh [1]. Dam
niéu dugc biét dén co vai tro quan trong, song
hanh véi su tién trién cla bién ching than néi
chung va cac bién c6 tim mach, t&r vong noi
riéng & bénh nhén dai thdo dudng. Phan (ng
glycat héa ndi bao la mét trong nhirng nguyén
nhan gép phan vao cd ché bénh sinh gay nén
cac bién chirng clia bénh dai thao dudng, gan
gay mot khia canh khac cta cac tuong tac sinh —
hda hoc nay la khoang tréng glycat héa da dugc
chirng minh Ia co lién quan dén cac bién chirng
bénh, dong thai cling lién quan dén tinh trang
dam niéu [2]. Nh& su’ phat trién cla giai trinh tu
gen, nhiéu da hinh dan nucleotide ciia gen MMP-
9 dugc phat hién c6 lién quan dén tinh trang
dam niéu. Theo Ying Wang va cong su, alen T
nguy cd clia rs3918242 co tan suat xudt hién cao
G nhom bénh nhan cé bién chitng mach mau so
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véi khdng cd bién ching, cu thé 1a 24,4% so véi
13,1% (p<0,05), nguy cd mdc bién ching mach
mau I6n tang Ién 2,16 [an néu bénh nhan mang
ki€u gen TT. M3c du trong nghién cltu nay Ying
Wang gbp chung bién chirng than cung vdi cac
bién chiing khac dé phan tich, tuy nhién cling cho
thay phan nao mai lién quan gilra SNP rs3918242
va bién chiing than [3]. T&r d6 cho thdy mai lién
hé gilta da hinh gen, nong d6 protein MMP-9 va
dam ni€éu & bénh nhan dai thao dudng tip 2 la can
dugc phén tich va tim hiéu.

Il. GEN MMP-9 MA HOA CHO PROTEIN

MATRIX METALLOPROTEINASE 9

2.1. Pai cuong vé gen MMP-9. Protein
MMP-9 dugc ma hoa bdi gen tugng Ung la MMP-
9 (hay con goi la gen CLG4B) nam @ vi tri nhiém
sdc thé 20q13.12, tuong tu nhu gen MMP-2 thi
MMP-9 cling ¢ cdu tric gom 13 exon. Kich
thudc cla gen cau tric la 7,7 kb trong khi cac
exon co kich thudc thay déi tir 104 dén 310 bp
va cac intron co kich thudc tir 96 dén 1800 bp.
Tat ca cac exon dudc phién ma RNA va tao
protein (ngoai trir exon 2) déu bdt dau bdng
bazo th( hai hodc thr ba cia mét codon. Exon
5, 6 va 7 dai [an lugt 1a 174, 174 va 177 bp, mdi
exon ma hoéa mot doan 13p lai bén trong hoan
chinh gibng véi vung lién két collagen cua
fibronectin, doan Iap lai bén trong dugc ma hda
bdi exon 7 chlfa nhiéu han mét axit amin so véi
doan Iap lai tuong (ng trong gen MMP-2. Exon 9
la exon I6n nhat, chlra khoang 280 bp c6 chic
nang ma hoéa cho trinh ty axit amin dong nhat
v@i metalloproteinase & cac loai dong vat cé va.
Ngoai ra, exon 9 con ma hda cho mot trinh tu 48
du lugng (48-residue sequence) ma khdng thé
tim thdy & cac gen khac trong ho MMP. Vi tri
khai dau cho phién ma dugc tac gia Pirkko
Huhtala xac dinh bdng phan tich kéo dai moi,
khao sat trinh tu clia 599 cap baza cua vung bao
quanh dau 5' cho thdy trinh tu ving khdi dong
khong cé mo tip TATA, ma cd trinh tu TTAAA &
vi tri -29 dén -25. Khong quan sat thdy mo tip
CAAT nhung c6 mot hop GC. Hai yéu t6 phan
Ung 12-O-tetradecanoyl-phorbol-13-acetate (TPA)
dugc cho la c6 thé dong vai trd 1a vi tri lién két
cho yéu t6 phién ma activator-protein-1 (AP-1 la
mdt yéu t6 phién ma diéu chinh bi€u hién gen dé
dap Ung vdi nhiéu kich thich khac nhau bao gom
cytokine, yéu t6 tdng trudng, cing thdng va
nhiém trung) va trinh tu tudgng dong cla chat (c
ché yéu t6 tang trudng beta 1 (TGF-beta 1) da
dugc tim thay trong vung khdi dong. Khi cd kich
thich xay ra chdng han nhu dap Ung viém hé
théng, yéu to phién ma AP-1 tac dong lén vling

khdi dong cua gen va thic ddy su phién ma va
dich m3 dé€ tao protein MMP-9 [4].

2.2. Protein matrix metalloproteinase 9

Chat nén ngoai bao (ECM - Extracellular
Matrix) la mot cdu tric quan trong bao gom cac
protein dang sgi va proteoglycans déng vai tro
nang dG cho nhiéu cd quan quan trong trong cc
thé. Su bat thudng thoai bién hay gia téng téng
hgp ECM dugc bao cao co lién quan dén nhiéu
bénh, d&c biét la nhdm bénh ly tim mach chuyén
hda. Matrix metalloproteinase (MMP) la mo6t ho
cac endoproteinase phu thuéc kém cé kha nang
phan huy cac thanh phan clia ECM, cho dén nay,
cd khoang 25 tip MMP khac nhau da dugc xac
dinh & dong vat cd xudng song, 24 trong s6 do
la & ngudi. Trong s6 cac thanh vién thudc ho
MMP thi MMP-9 dugc phat hién vao ndm 1974 la
protein phiic tap nhat. Protein nay con cé cac
tén goi khac la collagenase type IV 92 kDa,
gelatinase 92 kDa hay gelatinase B (do c6 kha
nang phan huy gelatin), tuong tu nhu cac thanh
vién khac trong ho endoproteinase thi MMP-9
cling la mét enzym phan gidi protein ndi sinh can
ion k&m va ion canxi lam cofactor va chdng chu
yéu dugc téng hop va tiét bdi bach ciu trung
tinh, dai thuc bao, t€ bao cg tran, t€ bao ndi mo
mach mau va nhiéu t& bao khac trong cg thé.
MMP-9 c6 thé thuy phan collagen loai 1V, loai V
va loai XI va laminin, protein I6i glycan va la
collagenase chinh dugc tim thay cho dén nay cé
thé thay phan collagen dang sgi ctia ECM [5].

MMP-9 dugc tiét ra dudi dang tién enzyme
(dang khong hoat déng) tir cac t€ bao ndi mo,
bach cau, nguyén bao sgi, bach cau trung tinh
va dai thuc bao véi trong lugng phan tir ban dau
khoang 92 kDa. Qué trinh sinh tdng hgp MMP-9
thudng dién ra trong tly xudng va so hanh vdi
su biét héa bach cau hat [5]. Khi dudc tao
thanh, protein MMP-9 ¢ cdu trdc gém ndm mién
riéng biét: (1) chudi peptide tin hiéu ky nudc, (2)
vlng tién peptide dau N véi khoang 80 axit amin
c6 chira 1 motif bao thi PRCGXPD dugc biét dén
nhu “cong tac” cysteine vdi vai trd khda trung
tam hoat dong cua phéan tr va gilr cho ching &
dang tién hoat ddng, (3) vung hoat dong xuc tac
gom mot chudi cd 160-170 axit amin cudn thanh
hinh khéi cau c6 chlra 2 phan tir kém (Zn?*) tao
thanh trung tam hoat dong cho cac enzym, (4)
ving ban [é giau proline va (5) vung carboxyl
dau C gibng Hemopexin. Trong dd, vung tién
peptide dau N (pro-peptide domain) ndm ngay
phia trudc ving xdc tac (catalytic domain) chira
ion Zn%* lién két vGi cystein & vi tri 73, khi lién
két nay con nguyén thi enzyme khong hoat
dong. Khi co tin hiéu hoat hda xay ra, ving tién
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peptide dau N dugc cdt ra khoi cdu tric, dong
thai tai vung xuc tac lién két Zn?* vdi cystein bi
pha v3, mot phan tir nudc sé€ di vao va lién két
vGi ion Zn%* thay thé cho cystein sau khi phan ly
khién enzyme chuyén thanh dang hoat dong.
Phan con lai trd thanh dang protein hoan chinh
clla MMP-9 c¢6 trong lugng phan tir khoang 84
kDa. Su hoat hda cua tién MMP-9 thanh dang
hoat dong dugc ki€ém soat théng qua bi€u hién
gen MMP-9 gbm cac qua trinh diéu hoa phién ma
va sau phién ma, phan chia khoang, hoat hda
tién enzym va bat hoat enzym. Do do, bat ky bat
thudng nao cla gen MMP-9 déu c6 kha nang
anh hudng dén su tdng hop, hoat hdéa protein
MMP-9 va anh hudng dén hoat dong chirc nang
cla no trén ECM [5]

"l'\l

.........

BN signe fepoce
B ~eDsmais

@ caans: Conve

Hinh 1. Ciu tridc va su hoat hoa protein
matrix metalloproteinase 9

2.3. Pa hinh gen MMP-9. ba hinh don
nucleotide  (SNP -  Single  Nucleotide
Polymorphism) la su thay thé ciia mét nucleotide
don tai mot vi tri cu thé trong bd gen va su thay
d6i nay phai hién dién trong mot quan thé du 16n
dé dugc xem xét. Thong thudng, d€ mét bién
thé& nucleotide dugc md ta la da hinh thi né phai
xudt hién trong DNA cua it nhit 1% quén thé.
Nhitng SNP nay cé thé roi vao cac vung quan
trong dam nhiém chifc nang chinh cua gen,
chdng han nhu ving ma hoéa protein chirc nang
tlr d6 gay ra cac thay ddi 18n su biéu hién gen va
dan dén nhiéu bénh Iy nguy hiém. ECM c6 &
nhiéu mo trén co thé nhu tim, mach mau, than,
da... ban than MMP-9 la chét c6 kha néng tiéu
ECM nén su gia tdng hodc sut gidam nong do
protein nay trong huyét tuong déu co kha nang
anh hudng dén cac protein dang sgi nhu ECM
clia nhiéu nai trén cd thé. Gen MMP-9 m3 hda
cho protein MMP-9 nén bét ky su thay d6i nao vé
mat di truyén hoc trén gen cau tric MMP-9 déu
c6 kha ndng anh hudng dén sinh tdng hgp MMP-
9, hodc la trén nong do tang hay giam, hodc la
trén su toan ven vé cau tric va chlc nang cla
protein dich. Gan day, nhiéu nghién c(tu trén hé
gen & ngudi da phat hién cac SNP clia gen MMP-
9 c6 thé gay nhiéu bénh, d3c biét 1a nhém bénh
ly tim mach, chuyén hda va ung thu [6]. Su bt
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thudng nay c6 th€ nam & vung diéu hoa hodc
khdi dong cua gen dan dén su gia tang toc do
tdng hgp protein, hodc bat thudng vé cdu tric
cla exon dan dén md hoa ra protein dich c6
khi€m khuyét vé& mat cau tric dan dén khong
thé thuc hién chiic ndng day du trén mod dich.
Da hinh rs17576 ndm gan vlng xuic tac cula
protein va su bat thudng nay dugdc cho la lam
thay d6i i luc vung xdc tac cia MMP-9. Trong
khi su thay thé arginine (A) cho glutamlne (G)
clia rs17577 c6 thé dan dén tdng kha ning dé
khang cla MMP-9 véi cac chat (c ché tu nhién
cla no, dong thdi tinh trang gia tang hoat déng
cla enzym nay dudc cling dugc quan sat thay
trong méi truGng in vivo. Ca hai da hinh SNP
trén cling da dugc bdo cao la co lién quan dén
tinh trang dap (ng viém & bénh nhan hen va
nguy cé mac bénh tim mach [7].
ll. MOI LIEN QUAN GIOA PA HINH, NONG
pO CUA GEN MMP-9 V&1 MUC PO PAM
NIEU O’ BENH NHAN PAI THAO PUONG TiP 2
3.1. Pam niéu & bénh nhan dai thao
dudng tip 2. Bién ching than la moét trong
nhirng nguyén nhan chinh gay tir vong ciing nhu
bénh than man giai doan cudi phai diéu tri thay
thé than 8 mot s6 lugng I6n bénh DTD tip 2.
Bénh than do BTD thudc nhém blen chu‘ng mach
mau nhoé vdi ton thuong chinh ndm & cau than,
dién ti€n &m tham trong mot thdi gian dai vdi
ddc trung béi tinh trang xuat hién protem trong
nudc tiéu ban dau chi la microalbumine niéu, sau
dién tién dén macroalbumine niéu va cudi cling
la ti€u dam ngang muirc than hu. Do loc cdu than
ban dau cd thé tdng nhe thdng qua tac dong cla
proteln niéu va su’ xudt hién cua glucose trong
nuaéc tleu, V€ sau cac stress oXy hda tur tich tu
AGEs ciing nhu thay d6i mach mau than dan dén
ton thuong viém va xd héa cau than, dan dén
giam do loc cau than va cudi cung la benh than
man giai doan cu6i do DTD. Albumin ni€u bat
thudng dugc dinh nghia la khi = 30mg/24 giG la
dau hiéu can thiét d& danh gia giai doan bénh
than man va la yéu t6 nguy cd manh mé xuat
hién cac bién c6 tim mach, suy tim va t& vong &
bénh DTD. Theo nghién clu cla tac gia
Benjamin va cong su thi & nhitng bénh nhéan
mac DTD tip 2, albumine niéu va chi s6 ACR
(albumine creatinine ratio) co lién quan doc lap
vdi viéc tang nguy cd mac mot loat cac bién cd
bat Igi vé tim mach. Khi ACR Ién hon 10mg/g
nguy cd tim mach bat dau tang dan, va ngay
cang cao lén tudng Ung vdi mic tang clia ACR
trong ting giai doan cla bénh. Ban than
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microalbumine niéu c6 lién quan dén suy tim
phan sudt tbng mau giam mdi xuat hién va roi
loan chiic ndng tam thu that trdi va diéu nay
dugc nhdm nghién clu cla tac gid Matthew
Nayor quan sat thdy, dong thai tac gia nay ciling
dé xut can c6 nghién ctu hiéu co ché chiju trach
nhiém vé& mdi quan hé giifta microalbumine niéu
véi su phat trién suy tim phan sudt tdng mau
giam [8].

3.2. Lién quan giira nong d6 MMP-9 va
mirc d0 dam niéu & bénh nhan dai thao
dudng tip 2. Nhitng thay d6i hinh thai tai than
dudc quan sat thay & nhitng bénh nhan DTD tip
1 va tip 2 kha giéng nhau vdi ton thuong & ca ba
ngan cua than, tc la cau than, moé ké va mach
mau trong than. Nhitng thay déi c6 dién dugc
thdy & ngan cau than gom phi dai cau than,
mang ddy cau than day Ién va gian mach trung
mo vdi su hinh thanh cac nét Kimmelstiel-Wilson.
Nhiing thay déi thudng di kém véi tén thuong
cau than bao gdbm mo k€& bi xd hda song song
véi su day 1én cla tiéu ddng mach va hyalin hda
& ngdn mach mau than. Cac bang chling cho
thdy, mat can bang gilta quéa trinh téng hop va
phan hay ECM rét c6 thé 1a nguyén nhan gay
tich tu mo sgi qua mdc & cac ngan khac nhau
ctia than song song dé la dap (rng viém hé thdéng
am i. Do d6, su hinh thanh tdn thuong
Kimmelstiel-Wilson, mdt d&c diém chan doan cla
bénh than do DTD, khdng chi do téng hdp qua
mUc ECM ma con do sy suy giam phan hiy ECM
clia enzym MMP. MMP-9 véi chifc nang chinh la
phan hiy ECM va dudc diéu hda tdng hop bdi
cac cytokine, do d6 ciling la yéu t6 quan trong
tham gia vao cc ché bénh sinh bénh than DTD.
Sekiuchi va cdng su da bdo cio biéu hién cao
clla MMP-9 tap trung & trung mo cau than cho
thdy MMP-9 cé thé déng vai trd quan trong trong
quéa trinh chuyén héa ECM & bénh cau than do
DTD. Trong mét nghién cltu gan day, Szu-Yuan
Li va cOng su da quan sat thdy MMP-9 tiang dang
k€ & cau than cua chudt mac bénh va tinh trang
thi€u hut MMP-9 lam gidm bénh than bdng cach
diéu hoa chirc nang cua t€ bao cau than va su
biét hda ngugc. Hon nita, nhdm tac gia nay cling
phat hién & nhitng bénh nhan mac bénh thi su
diéu hoa tdng ndng d6 MMP-9 trong nudc tiéu
xay ra s6m hon so vdi thdi diém bat dau
microalbumin niéu. Nhin chung, nhiing két qua
nay cho thdy MMP-9 déng vai tro trong sy phat
trién cla bénh thdn do DTD. MGi tuong quan
tich cuc da dugc ghi nhan gilra bai ti€t MMP-9
qua nudc tiéu véi mic dd albumin niéu va tén
thuong than & nhitng bénh nhan DBTD tip 2.
Ebihara va cong su [9] phat hién ra rdng nong

dé MMP-9 trong huyét tucng tang cao trudc khi
b3t dau albumin niéu va giam manh sau khi diéu
tri bdng thubc (c ch€ men chuyén & nhitng bénh
nhan mac BTD tip 2 ¢ nguy cd cao mac bién
chirng than. Dac biét, nhitng phat hién trong
mét nghién clru gan day cho thdy MMP-9 c6 thé
ddng vai tro la muc tiéu tiém nang cho can thiép
diéu tri bénh than do BTD. Aggarwal da ching
minh so véi thudc (c ch& men chuyén va thudc
chen thu thé€ angiotensin thi doxycycline 1a mot
chat &c ch& MMP c¢6 thé lam gidm hiéu qua
protein niéu & bénh nhan trudng thanh mac
bénh than BTD, tuy nhién, hiéu qua chi dugc
nghién clru trong thdi gian ngdn dudi 12 tuan.

Trong in vivo, viéc biéu hién qua mic MMP-9
da tdng bi€u hién protein danh ddu trung md va
gay ra su mat biét hoa t€ bao cau than va tdng
tdng hop ECM. Két qua mau thuan da dudc béao
cao trong mot nghién cru khac trén chudt, trong
dé su gia tang collagen loai IV trong cau than va
mo ké dudc ghi nhan la cd lién quan dén hoat
ddng thodi hda ECM va biéu hién mRNA MMP-9
giam trong than. Téng hgp lai, nhitng quan sat
nay cho thdy mic dd biéu hién MMP-9 khéng
phu hdp & cac giai doan khac nhau cua bénh
than dai thdo dudng. MMP-9 chuyén déi truc tiép
TGF-B thanh mot phdi t& hoat dong va no cling
diéu chinh viéc gidi phéng cac yéu to tang
trudng nhu VEGF. Hon nita, MMP-9 c6 thé hoat
dong trén con dudng gay viém thong qua viéc
cam Ung TNF-a va IL-1B trong giai doan dau
bénh. Nhitng di liéu nay chi ra rang biéu hién
clla MMP-9 tdng Ién trong giai doan dau truc ti€p
thic day qua trinh phan huy protein mang day
clia than va kich thich tiét cac yéu t6 tdng truéng
hoat héa, dan dén tén thucng than. Tuy nhién,
trong giai doan sau cla bénh, bi€u hién cua
MMP-9 bi diéu chinh giam dan dén giam sy’ phan
hiy ECM va xd hoa moé than khi bénh dién tién
vé giai doan cudi [10].

3.3. Lién quan giira da hinh gen MMP-9
va mirc do dam niéu 6 bénh nhan dai thao
dudng tip 2. Cac bang chirng tir ca trén nghién
ctu ldam sang va md hinh thuc nghiém déu cho
thdy su thay ddi ndng dd hay hoat ddng chirc
nang cta MMP-9 déu cé lién quan dén su tién
trién dam niéu va bién chling than do dai thao
dudng. Cd ché chiu trach nhiém chinh la su tac
dong tiéu mo sgi cia MMP-9 Ién ECM cau than.
Cac da hinh SNP anh hudng 1én su biéu hién gen
MMP-9, do dé cling c6 thé anh hudng Ién nong
d6é hoac hoat dong chlc nang cia MMP-9. Cac
bang chirng gan day cho thdy mot loat SNP ndm
gan vung diéu hoa cla gen MMP-9 ¢4 lién quan
dén bién chirng than & bénh nhan BTD tip 2. DI¥
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lifu tUr cac nghién clu cho thdy da hinh
rs3918242 (-1562 C/T) cd lién dén ca bién ching
mach mau Ién va mach mau nho do BTD [3].
Theo Ying Wang va cdng su, alen T nguy cd cla
rs3918242 co tan sudt xudt hién cao hon dang
k& & nhdm bénh nhan cé bién chiing mach mau
so vdi khdng cé bién chiing, cu thé 1a 24,4% so
vdi 13,1% (p<0,05), nguy cd mac bién chiing
mach mau Ién tang Ién 2,16 [an néu bénh nhan
mang ki€u gen TT. M3c du trong nghién c(tu nay
Ying Wang gbp chung bién ching than cung vdi
cac bién ching khac dé phéan tich, tuy nhién
cling cho thdy phan nao mdi lién quan gilra SNP
rs3918242 va bién ching than do DTD [3].
Tuong tu, theo Kholoud Shalaby 18y ki€éu gen CC
clia rs3918242 lam ki€u gen tham chiéu da phat
hién alen T cla SNP nay c6 mdi lién quan doc
lap vé&i bién chiing than, dong thdi o vai tro du
doan sém nhiing bénh nhan dé méac bién chimng
than do BTD, gilp phong ngtra va quan ly sém
bénh. Ngugc lai, Shufen Feng va cong su lai cho
két qua khac biét vai trén nhitng doi tugng bénh
nhan dai thao dudng tip 2 mang SNP rs3918242
ngudi Han thi alen T la yéu t6 bao vé trong khi
alen C lai gép phan gay ra bién chiing than. Gen
MMP-9 ndm trén nhiém sic thé 20q11.2-13.1 &
ngudi va chlra bon vung khdi dong. Vi tri cla
rs3918242 nam & thugng ngudn cla viung khdi
dong va chira cac vi tri lién két v@i cac chat Uc
ché phién ma. Khi c6 alen T, su’ f'c ché phién ma
bi gidm hodc bi loai bo, dan dén biéu hién MMP-
9 tang cao, su thodi héa ECM tang lén lam xo
hoa ké va xd cliing cau than bi cham lai, do do,
su tién trién cda bién ching than bi chdm lai.
Trong khi d8, alen C cé thé lam thay ddi biéu
hién MMP-9 gay thic day su xudt hién va phat
trién cla bién chiing than. Su khac biét nay giira
cac nghién clitu cé Ié do su khoéng tudng déng
trong Iya chon d6i tugng nghién clru 'ng vdi giai
doan bién chirng than khac nhau, trong khi cac
bang ching trén lam sang va md hinh thuc
nghiém déu cho thay su thay déi bi€u hién gen
va nong d60 MMP-9 tai cdu than la khac nhau
gilta cac giai doan bénh, biéu hién ting trong
giai doan dau va gidm & giai doan sau [10].

IV. KET LUAN

Albumin niéu la dau hiéu s6m va yéu t6 tién
lugng quan trong cla bi€n ching than & bénh
nhan dai thdo dudng tip 2. Protein MMP-9, véi
vai trd phan giai chat nén ngoai bao va diéu hoa
viém, cd lién quan chdt ch& dén tién trinh ton
thuong cau than. Cac da hinh gen MMP-9, dac
biét la rs3918242 va rs17576, anh hudng dén
mic biéu hién va hoat tinh enzym, tir d6 gdp
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phan vao su phat trién dam niéu. Nhiéu nghién
cru da ghi nhan mai lién hé giita cac SNP nay va
muc d6 dam nié€u, tuy nhién con ton tai su’ khac
biét gilta cac quan thé va giai doan bénh. Viéc
xac dinh ro vai tro sinh hoc va lam sang cla cac
da hinh gen MMP-9 ¢ thé gép phan sang loc
sém, phan tang nguy cd va ma ra hudng diéu tri
nhdm dich trong bénh than do dai thdo dudng.
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DANH GIA TINH TRANG GIAN THOANG QUA
CUA CO' THAT THU'C QUAN DUO'l O' BENH NHAN
CO TRIEU CHO’'NG TRAO NGU'Q'C DA DAY THU’'C QUAN

TOM TAT

Muc tiéu: Chlng t6i ti€n hanh ngh|en clu véi 2
muc tiéu chlnh ld khdo sat ty 18 va dic diém glan
thoang qua cua cd thét thuc quan dudi (TLESR) &
bénh n\hén co triéu chiing trao _hgugc da déy thuc
quan bang do ap luc nhu dong va thuc quan do phan
g|a| cao (HRM); va danh g|a mai lién quan g|u‘a TLESR
VvGi dic diém lam sang va hinh anh néi soi. Phuang
phap: Nghién cru mo ta trén 100 bénh nhan c6 triéu
chiing trao ngudc da day thuc quan dugc do HRM tir
thang 03/2025 dén thang 06/2025 tai Vién Nghién cliu
va Dao tao Tiéu hda - Gan mat va phona kham da
khoa Hoang Lona. Két aua: C6 44/100 bénh nhan c6
TLESR vdi tong 74 su kién dugc ghi nhéan, thoi gian
trung binh la 20,1 + 5,4 gidy. Ty I& TLESR kém trao
ngugc la 60,8%. Trong khi TLESR gap nh|eu han d
nlr, thi viém thuc quan trao ngugc trén noi soi lai cd
nguy cd cao hon & nam (OR=2,81, p<0,05). Nhom
benh nhan co TLESR co ty I1€é ¢ hdl d chua cao han co
y nghia thong ke so vdi nhém benh nhan khong co
TLESR. Khong co su khac biét v& dac diém hinh anh
ndi soi, cac chi s6 trén do HRM (&p luc LES, IRP 4s va
roi Ioan nhu dong thuc quan) gitra hai nhém bénh
nhan trén. T khoa: Bénh trao ngugc da day thuc
quan, do ap luc va nhu dong dd phan giai cao (HRM),
gian co that thuc quan dudi thoang qua.

SUMMARY
EVALUATION OF TRANSIENT LOWER
ESOPHAGEAL SPHINCTER RELAXATIONS
IN PATIENTS WITH GASTROESOPHAGEAL

REFLUX DISEASE

Objectives: The aims of this study were to
investigate the prevalence and characteristics of
transient lower esophageal sphincter relaxation
(TLESR) in patients with gastroesophageal reflux
disease (GERD) symptoms using high-resolution
manometry (HRM); and to assess the association
between TLESR with clinical characteristics and
endoscopic findings. Methods: A descriptive study
was conducted among 100 patients with
gastroesophageal reflux symptoms performed HRM
from March 2025 to June 2025 at the Institute of
Gastroenterology and Hepatology and Hoang Long
Clinic. Results: TLESR was identified in 44 out of 100
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patients (44%), with a total of 74 events recorded.
The mean duration of TLESR events was 20.1 £ 5.4
seconds. The rate of TLESR associated with reflux
episodes was 60.8%. While TLESRs were more
significantly frequent in females, the prevalence of
reflux esophagitis on endoscopy was higher in males
(OR=2.81, p<0.05). Patients having TLESR had
significantly higher prevalence of belching and
regurgitation compared to those without TLESR. There
were no significant differences in endoscopic findings,
HRM results (LES pressure, IRP 4, and esophageal
motility disorders) between 2 groups.

Keywords: Gastroesophageal reflux disease,
HRM, Transient Lower Esophageal Sphincter
Relaxations (TLESR).

I. DAT VAN DE

Bénh trao ngugc da day - thuc quan
(BTNDDTQ - GERD) la mét bénh rét phd bién, co
xu huéng tang lén trén thé gidi va tai Viét Nam.
Bénh c6 cd ché bénh sinh phic tap bao gém
nhiéu yéu t8 nhu thoat vi hoanh, ap luc co that
thuc quan dudi thdp, gidn co thdt thuc quan
dudi thoang qua, su' cham lam rong cla da day
v.v.. Trong d6, gidn co that thuc quan dudi
thodng qua (Transient lower esophageal
sphincter relaxation — TLESR) la cg ché gap kha
phé bién & bénh nhan GERD!. Hién tugng nay c6
thé xay ra khéng lién quan tdi qué trinh nudt,
sinh ly & cd nguGi khdée manh va déng vai tro
trong cg ché bénh sinh & bénh nhan GERD?. Cac
nghién c(tu dugc thuc hién bang do ap luc va
nhu dong thuc quan binh thuGng cho thay tan
suat cac dot trao ngugc va TLESR la tuong tu
nhau & bénh nhan GERD va ngudi khoe
manh!34, Tuy nhién, ty I& TLESR c6 kém theo
trao ngudgc acid & bénh nhan GERD (60-70%)
cao hon so vdi ngudi binh thudng (40-60%)°.

Hién nay, HRM dudc coi 13 tiéu chudn vang
gilip chan doan cac bénh ly vé réi loan van dong
thuc quan®, xac dinh cac yéu to nguy co cla trao
ngugc va loai trlr cac bénh ly cd triéu ching
tuagng tu. Nghién clu cla Rohof va cong su? da
chirng minh rdng HRM t&t han ki thuat do ap luc
nhu dong thuc quan truyén thong trong viéc
phat hién TLESR. Néu su dung loai catheter co
tr@ khang da kénh (HRIM) cho phép phan tich
dong thdi va chinh xac hon vé cac dot trao
ngugc lién quan dén TLESR. Tuy nhién, hién nay
@ Viét Nam chua ¢ nghién clu danh gia vé hién
tugng nay trén déi tugng trao ngugc. Vi vay,

235



