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Tém tat

Pat van deé: Hé thong stra 16i bat cdp sai DNA (MMR) c6 vai trd quan trong trong 6n dinh bd gen va lién
quan dén dép trng diéu tri mién dich trong ung thu. Trong carcinom tuyé&n tuyén tién liét, ty 1é thi€u hyt MMR
thap nhung cé y nghia Idm sang. Tuy nhién, hiéu qua clia hod mo6 mién dich (HMMD) phy thudc vao quy trinh
ky thuat, do d6 can t&i wu hoa.

Muc tiéu nghién ctru: T6i wu hod quy trinh nhuém HMMD céc protein MMR gdm MSH2, MSH6, MLH1 va
PMS2, ddng thoi danh gia tinh kha thi cda quy trinh khi dp dung trén carcinom tuyén tuyén tién liét.

Pai twong va phwong phap nghién ctru: Nghién clru mé ta cat ngang trén 138 truwong hop da duoc chan
dodn carcinom tuyé&n tuyén tién liét tai Khoa Giai phau bénh, Bénh vién Binh Dan. Cac mau dwoc thuc hién
sap x&p day md nhd (TMA) véi 3 18i mdi treong hop. Nhudm HMMD duoc thuc hién trén hé théng ty dong
BenchMark XT. Quy trinh dugc t6i wu hod thdng qua diéu chinh thdi gian béc 16 khang nguyén, thoi gian
khang thé, thoi gian clia hé phat hién tin hiéu va hé théng khuéch dai tin hiéu.

K&t qua: 131/138 ca (94,9%) con biéu hién MMR va 7/138 ca (5,1%) mat biéu hién. MSH6 yéu cau thoi
gian bdc 16 khang nguyén dai hon, PMS2 can 0 khang thé 1au hon, trong khi MLH1 va PMS2 can khuéch dai
tin hiéu. Quy trinh cho tin hiéu nhudém nhan rd, nhuém nén khéng dang ké va ndi chirng t6t.

K&t luan: Quy trinh nhuém HMMD duoc t6i wu hod cho thdy dé tin cdy cao va phu hop trién khai trong
thwc hanh.

Tir khod: MMR; hod mé mién dich; carcinom tuyén tuyén tién liét; toi vu hod.
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Abstract

Background: The DNA mismatch repair (MMR) system plays a critical role in maintaining genomic stability
and is associated with response to immunotherapy in cancer. In prostate adenocarcinoma, MMR deficiency
is relatively uncommon but clinically relevant. However, the performance of immunohistochemistry (IHC) is
highly dependent on technical protocols, necessitating optimization.

Objective: To optimize the immunohistochemical staining protocol for MMR proteins, including MSH2,
MSH6, MLH1, and PMS2, and to evaluate the feasibility of its application in prostate adenocarcinoma.

Materials and Methods: A cross-sectional descriptive study was conducted on 138 cases of histologically
confirmed prostate adenocarcinoma at the Department of Pathology, Binh Dan Hospital. Tissue microarray
(TMA) was constructed with three cores per case. IHC staining was performed using the automated
BenchMark XT system. Protocol optimization was achieved by adjusting antigen retrieval time, primary
antibody incubation time, detection system duration, and signal amplification.

Results: MMR protein expression was retained in 131/138 cases (94.9%), while 7/138 cases (5.1%)
showed loss of expression. MSH6 required longer antigen retrieval, PMS2 required extended antibody
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incubation, and both MLH1 and PMS2 required signal amplification. The optimized protocol yielded clear
nuclear staining, low background staining, and well-preserved internal controls.
Conclusion: The optimized IHC protocol demonstrated high reliability and is suitable for implementation

in routine diagnostic practice.

Keywords: Mismatch repair; immunohistochemistry; prostate adenocarcinoma; optimization.

1. DAT VAN DE

Hé thong sira 16i bt cip sai DNA (Mismatch Repair
- MMR) la mét co ché bao vé quan trong gitp duy tri
tinh 6n dinh cla bd gen théng qua viéc nhan dién va
stra chita cdc sai sot phat sinh trong qua trinh sao
chép DNA, dic biét 1a céc sai léch bat cdp base va céc
doan chén/xéa ngdn. Cac protein chinh tham gia vao
hé théng nay bao gdbm MSH2, MSH6, MLH1 va PMS2
[1]. )

Sy mat chirc nang cta hé thng MMR dan dén
hién twong bat 6n dinh vi vé tinh (microsatellite
instability - MSI) va tich Ity dét bién trong bd gen,
I3 co ché sinh bénh quan trong trong nhiéu loai
ung thu, déc biét 1a cac ung thu lién quan dén hoi
chirng Lynch. Trong nhitng ndm gan day, tinh trang
thiéu hut MMR (dMMR) khéng chi cé y nghta trong
sinh bénh hoc ma con trd thanh mot dau an sinh hoc
quan trong giup lua chon bénh nhan cé kha nang dap
rng véi cac lieu phap mién dich, dac biét 1a cac thuéc
trc ché diém kiém soat mién dich [2].

Trong carcinom tuyé&n tuyén tién liét, ty & thiéu
hut MMR duorc ghi nhan twong déi thap, dao déng
khodng 3 - 5%, tuy nhién cé y nghiia |dm sang dang ké
do lién quan dén chién lugc diéu tri ca thé héa [2, 3].
Do do, viéc danh gia chinh xac tinh trang MMR ngay
cang duwoc quan tdm trong thuc hanh gidi phau bénh.

Héa m6 mién dich (HMMD) 1a phuwong phap duoc
str dung rong rdi dé danh gia biéu hién cac protein
MMR nh¢& tinh kha thi, chi phi hop ly va kha ndng
trién khai trong thuwc hanh thudng quy, ddng thoi
duoc khuyén cdo nhu mot phuwong phap sang loc
ban dau trong nhiéu huédng dan 1am sang [1,4]. Tuy
nhién, chat lwvong va dé tin cay cla k&t qua nhuém
phu thudc dang k& vao nhiéu yéu t& ki thuat nhu
diéu kién boc 16 khang nguyén, thoi gian G khang thé
va hé théng phat hién tin hiéu. Ngay ca khi cadc ddu an
MMR d3 dugc trién khai réng rii tai nhiéu phong xét
nghiém, sy khac biét vé hé théng thiét bj, loai khang
thé va quy trinh k§ thuat gitta cac co s& cé thé dan
dén bién thién vé chat lvgng nhudm, lam anh hudng
dén d6 chinh xac cha két qua.

Bén canh d4, carcinom tuyén tuyén tién liét cé
tinh khéng déng nhat cao ca vé m6 hoc va phan tl,
vdi sy hién dién cla nhiéu kiéu hinh Gleason trong
cung mdt khadi u, didu nay cé thé anh huwéng dén viéc
danh gia biéu hién cla cac protein MMR néu khéng
c6 phuong phép 1ay mau phu hop [5, 6]. Viéc ap
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dung k§ thuat s3p x&p day mo nho (Tissue Microarray
- TMA) véi nhiéu 16i mé dai dién gitp ting tinh dai
dién cia mau va gidm sai léch do khéng déng nhat
mo hoc.

Do d9, viéc t8i wu hoéa quy trinh nhuém HMMD
d&i vdi cac protein MMR trong diéu kién cu thé cla
tirng phong xét nghiém 13 can thiét nhdm dam bao
chat lvong va dé tin cay cta két qua. Nghién clru nay
duoc thuc hién nhdm xay dung quy trinh nhudém
HMMD céc ddu 4n MMR t8i wu va danh gia tinh kha
thi cia quy trinh khi dp dung trén carcinom tuyén
tuyén tién liét.

2. pOI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Dai twong nghién ciru

Nghién ctru md ta cit ngang duoc thue hién trén
138 truwong hop d3 dugc chan dodn carcinom tuyén
tuyén tién liét tai Khoa Giai phiu bénh, Bénh vién
Binh Dan. Cac mau bénh pham duoc xir ly theo quy
trinh thudng quy, cé dinh trong dung dich formalin
dém trung tinh 10% va vui paraffin.

Cac miu duoc thuc hién sdp x&p ddy moé nhd
(TMA). Mbi trwong hop duoc 1ay 3 18i moé dai dién,
bao gdbm 1 16i mé u cé d6 Gleason nguyén phat, 1
IG6i mo6 u coé do Gleason thi phat, 1 16i mo chira cac
tuyén binh thudng (ndi chirng). Viéc st dung nhiéu
18i md nhdm ting tinh dai dién cla mau va gidm sai
léch do khéng déng nhat mé hoc.

Trong mdi block TMA, ngoai cac 16i mé bénh, mat
mau mo rudt thira dwoc bé tri lam ngoai chirng: biéu
hién nhan & t& bao biéu m6 tuyén, t&€ bao lympho, té
bao mo6 dém.

Cac khang thé duoc sir dung trong nghién ctru
bao gdbm khang thé khang MLH1 don dong clia chudt
(M1, VENTANA), khang thé khang PMS2 don dong
cla chudt (A16-4, VENTANA), khang thé khang MSH2
don dong cta chuét (G219-1129, VENTANA), khang
thé khang MSH6 don dong clia tho (SP93, VENTANA).

2.2. Quy trinh nhuém hod mé mién dich

Buwéc 1: Chuin bj hod chat bao gdbm: khang thé
tuwong rng cho tirng diu 4n, dung dich EZ prep,
dung dich Ventana Cell Conditioning 1 (CC1), chat
(rc ché& Peroxidase, bd kit khuéch dai OptiView, dung
dich Hematoxylin va chat nhudm xanh (Bluing) sau
nhudm twong phan.

Budc 2: Chuan bj tiéu ban: cdt méng mau md vui
nén, mdi It day 3 um. U trong ta 4m 37°C qua dém.
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Say tiéu ban & 60 - 65°C trong 2 gid trwdc khi nhudm.

Buwdc 3: Van hanh diéu chinh trén may nhudm ty
dong Ventana BenchMark XT cla hang Roche theo
hwdng dan cla nha san xuat va quy trinh thir nghiém
(Bang 1).

Budc 4: Danh gid tiéu ban HMMD dé Iya chon
quy trinh t8i wu nhat. Tiéu ban dwoc danh gia déc lap
b&i hai béc si giai phau bénh. Trong trwong hop cé su
khéc biét trong nhan dinh, tiéu ban dugc xem xét lai
va dua ra két ludn dya trén sy dong thuan.

Bang 1. Cac quy trinh thuc nghiém nhudm héa moé mién dich véi 4 ddu &n MSH2, MSH6, MLH1, PMS2

o Quy Thdll gian bc_xA: 16 Thozl glany .OphV|ew.H.Q Khuéch dai
Dau an trinh khang nguyén khang thé Linker/OptiView tin hidu
(phut) (phut) HRP Multimer ;
MSH2 | 40 12 8 phut/8 phut Khéng
Il 48 12 8 phut/8 phut Khéng
I 48 24 8 phut/8 phat Khéng
v 48 40 12 phat/12 phat Khong
MSH6 | 64 12 8 phut/8 phut Khéng
Il 56 24 8 phut/8 phuat Khong
I 56 40 12 phut/12 phut Khéng
MLH1 | 64 24 8 phut/8 phut Khéng
Il 56 40 8 phut/8 phat Khéng
1 48 48 12 phat/12 phuat Khéng
\Y 48 48 12 phut/12 phat OV AMP H202/0V
Amplifier 8 phut; OV AMP
Multimer 8 phut
PMS2 | 92 44 8 phut/8phut OV AMP H202/0V
Amplifier 4 phut; OV AMP
Multimer 4 phat
Il 64 44 8 phut/8phut OV AMP H202/0V
Amplifier 4 phat; OV AMP
Multimer 4 phut
1 56 44 8 phut/8phut OV AMP H202/0V
Amplifier 4 phat; OV AMP
Multimer 4 phut
vV 48 60 8 phut/8phut OV AMP H202/0V

Amplifier 8 phat; OV AMP
Multimer 8 phut

Quy trinh nhudém dugc xay dwng dwa trén quy
trinh tham chiéu ctia nha san xuat va dugc diéu chinh
théng qua cac thir nghiém l3p lai. DSi véi mbi dau an,
cdc quy trinh th&r nghiém dwoc thiét ké theo trinh
ty tr | dén IV, trong dé céc thong s6 dugc thay déi
c6 hé théng bao gdm thoi gian bdc 16 khdng nguyén
(CC1), thoi gian U khéng thé nguyén phét, thoi gian
cla hé phat hién tin hiéu (OptiView HQ Linker va HRP
Multimer) va viéc s dung khuéch dai tin hiéu.

Céac quy trinh nay dugc 4p dung truc tiép trén
céc tiéu ban TMA, cho phép ddnh gid dong thoi chat
lwgng nhudém trén mo u, ndi chirng va ngoai chirng
trong cung diéu kién ky thuat. Viéc diéu chinh cac

théng s& dwoc thuc hién theo nguyén tic tirng budc,
nham dénh gia anh hudng riéng 1é cla tirng yéu to
dén cudng do tin hiéu va mirc d6 nhuém nén. Quy
trinh IV dwgc xac dinh 13 quy trinh t8i wu khi ddp (ng
dong thoi cac tiéu chi sau: tin hiéu nhudém nhan dic
hiéu r& rang trong t& bao u, nén nhudm thap khéng
anh hudng dén viéc dién gidi, ndi chirng dwong tinh
rd va ngoai chirng cho két qua phu hop.

2.3. Pao dwrc nghién ctiru

Nghién ctru d3 dugc thdng qua Hoi dong Dao
duc trong Nghién ctru y sinh hoc Pai hoc Y Duoc TP.
H®6 Chi Minh, s& 4778/DHYD-HDDD ngay 24 thang 11
nam 2025.
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3. KET QUA

Da8i v&i MSH2, céc quy trinh thir nghiém cho thay
sy cai thién tudn tu vé chat lugng nhudm khi diéu
chinh cac thong s6 ky thuat. O quy trinh | (CC1 40
phut, 0 khang thé 12 phut, hé phat hién tin hiéu 8/8
phtt), tin hiéu nhuém nhan & mirc y&u dén trung binh,
khéng déng déu, trong mot sé trudng hop khé danh
gia rd rang. Noi chirng dwong tinh nhung chua sic nét
(Hinh 1.A). Khi tang thoi gian bdc 16 khang nguyén 1én
48 phat & quy trinh Il trong khi gilt nguyén thoi gian
khang thé, cvdrng d6 nhudém duoc cai thién nhe, tuy
nhién tin hiéu van chua dong nhat va chuwa dat mire téi
wu. & quy trinh Il (CC1 48 phdt, i khang thé 24 phdt),
viéc kéo dai thoi gian U khdng thé gilp ting cudng d6
nhudém va cai thién dé déng nhat cla tin hiéu trén cac
té€ bao u. Noi chirng trd nén rd rang hon, tuy nhién
mdt s6 vlng van con tin hiéu chua that sy sdc nét.
O quy trinh IV (CC1 48 phdt, G khang thé 40 phut, hé
phat hién tin hiéu 12/12 phut), tin hiéu nhuém nhan
duoc cai thién rd rét, véi cwong d6 dam, phan bé
ddng nhat va ranh gi¢i nhan rd. Noi chirng duong tinh
rd rang va 6n dinh, trong khi nén nhuém duwoc kiém
soét tét. Quy trinh nay cho chat lvgng nhudm t8i wu
d&i vai MSH2.

Dai véi MSHB6, quy trinh thlr nghiém | sir dung
thoi gian bdc 16 khang nguyén 64 phut cho thay tin

Hinh 1. Quy trinh I: A. M6 u biéu hién

1.B). Viéc ting thoi gian O khang thé tir 12 phut
[én 24 phut déng thoi gidam thoi gian boc 16 khang
nguyén xudng 56 phut & quy trinh Il gip cai thién
cuwdng d6 nhudém nhan va nhuém nén. Tuy nhién, tin
hiéu vin chua dat murc t6i wu vé do rd nét va kha
nang dién gidi. Quy trinh Il ting dang k& thoi gian U
khang thé (40 phut) va kéo dai thoi gian cla hé phat
hién tin hiéu (12/12 phat), chat lvgng nhuém duwoc
cai thién rd rét vdi tin hiéu nhan rd, déng déu va ndi
chitng 6n dinh. Quy trinh nay cho thdy sy can bing
tot gitra cwong d6 tin hiéu va mirc dd nhudm nén.
Da&i véi MLH1, cac quy trinh I-Ill khéng sir dung
khuéch dai tin hiéu cho thdy cwdng dé nhuém con
han ché. Cu thé, & quy trinh | (CC1 64 phut, 0 khang
thé 24 phut), tin hiéu nhuém & muc yéu dén trung
binh, ghi nhan mét s& bién d&i co rit mé va mat mo
do nhiét (Hinh 1.C). Khi giam thoi gian boc 16 khang
nguyén xudng 56 phut va tang thoi gian U khang thé
[én 40 phut (quy trinh 1I), cwdng dd nhudm duwoc cai
thién nhung chua dat do sac nét t6i wu. o] quy trinh
11, viéc tiép tuc gidam CC1 xudng 48 phut két hop vai
tdng thoi gian U khang thé va hé phat hién tin hiéu
gilp tin hiéu nhuém rd hon. Tuy nhién, chi khi b8
sung khuéch dai tin hiéu & quy trinh IV, cudng do
nhudm mdi duoc cai thién rd rét, vdi tin hiéu nhan
dam, dé quan sat va noi chirng 6n dinh, trong khi nén
nhudm van duoc kiém soét.
RS T T

Sy

L ."4 i g_;ﬁ‘

nhan v&i cudng d6 khong dong déu, chua sac nét, yéu hon ni

chirng (miii tén xanh) (200x). B. Tin hiéu nhudém nhan yéu, kém theo nhuém nén (200x)
C. Tin hiéu nhudém & murc y&u dén trung binh, ghi nhan mot s6 bién d&i co rut mé va mat mé do nhiét (200x)
D. Tin hiéu nhudm trung binh va cé hién twong nhudém nén nhiéu (200x)
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Dai v&i PMS2, tat ca cac quy trinh déu st dung
khuéch dai tin hiéu theo khuyén cdo cla nha san
xuat. O quy trinh | (CC1 92 pht, G khang thé 44 phat),
tin hiéu nhudm trung binh va cé hién twgng nhuém
nén nhiéu do thdi gian béc 16 khdng nguyén kéo dai
(Hinh 1.D). Khi gidm thoi gian CC1 xudng 64 phut
va 56 phut (quy trinh 1l va lll), vin con hién tuong
nhudm nén. O quy trinh 1V, viéc tiép tuc gidm thoi
gian bdc 16 khang nguyén (48 phut) két hop vai kéo
dai thoi gian 0 khang thé (60 phut) gitp ting dang
k€ cwdng d6 nhudm nhan. Dic biét, & quy trinh 1V,
khi tang thdl gian khuéch dal tin hiéu (8 phut cho ca

e S
7o ol L T

i e

Hinh 2. Quy trinh IV

amplifier va multimer), tin hiéu nhuém nhan rg, véi
nhuém nén thap.

Trong téng s6 138 trwong hop, cé 131 truwong
hop (94,9%) ghi nhan con biéu hién cla cac protein
MMR, 7 tredng hop (5,1%) mat biéu hién it nhat mot
trong cdc diu an. Trong cac trwdng hop mat biéu
hién, kiéu hinh mat déng thdi MSH2/MSH6 chiém
da s& véi 5 trudng hop, ti€p theo la 1 trudng hop
mat cdp MLH1/PMS2 va 1 trudng hop mat don déc
MSH6. Cac truding hgp mat biéu hién déu cho thay
ndi chirng duwong tinh ré rang, khéng ghi nhan hién
tuong nhudém nén dang ké.

‘ a“t"ﬁ‘- c‘,&{rff’i"*g;_‘:"s.}‘ﬁ
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A Mo chung rudt thira biéu hién nhan & t& bao b|eu mo tuyen t& bao lymphd,

t€ bao mo dém (400x). B. T€ bao u cé tin hiéu DAB biéu hién lan toa, dong déu, mau nhudm sic nét (200x)

4. BAN LUAN

Nghién c*u nay nhdm t8i wu héa quy trinh nhuém
HMMD danh gid cac protein stra |8i bat cdp sai trong
carcinom tuyén tuyén tién liét trong diéu kién thuc
hanh tai phong xét nghiém. K&t qua cho thay chat
lvgng nhudm phu thudc dang ké vao cac théng sé kj
thuat cla quy trinh, va méi d&u 4n cé yéu cau téi wu
hda khac nhau.

Céc protein MMR bao gdbm MSH2, MSH6, MLH1
va PMS2 la cdc protein nhan, dugc biéu hién & nhiéu
loai t&€ bao va khéng mang tinh d3c hiéu md hoc, do
dé viéc dién gidi dua trén mo hinh mat biéu hién
tuong doi gilta t€ bao u va cac thanh phan mé binh
thuwong [1, 4]. Viéc sir dung ddng thoi ndi chirng va
ngoai chirng trong clng tiéu ban gidp dam bao tinh
tin cdy cta két qua va han ché& dm tinh gia do yéu té
ky thuat. Trong tat cd céc trudng hop mat biéu hién
cla nghién ctru, biéu mé tuyén binh thudng, té€ bao
lymphd va t& bao mé dém xung quanh mo u van duy
tri tin hiéu nhuém nhan rd rang (ndi chirng duong).
Diéu nay cho phép khang dinh sy mat tin hiéu & t&
bao u 13 hién twgng mat biéu hién thyc su lién quan
dén sinh hoc u.

K&t quad nghién ctru cho thay thoi gian boc 16
khang nguyén cé dnh huwdng dang ké dén ca cudng
d0 tin hiéu va tinh toan ven mo hoc. Viéc kéo dai thoi

gian hoi phuc khang nguyén gitip tdng boc 16 epitope,
nhung dong thoi cé thé giy tdn thwong mé. Hién
tugng co rut mé va mat mé ghi nhan & MLH1 khi CC1
kéo dai cho thdy viéc t6i wu hda can can bang giita
tdng tin hiéu va bao tén cau trdc mé.

Thoi gian 0 khang thé va thoi gian cla hé phat
hién tin hiéu déng vai tro quan trong trong viéc tang
cudng d6 nhay cla phan rng. Viéc kéo dai cac buéc
nay gilp cai thién cudng dd nhudm, dic biét déi voi
cdc diu an c6 biéu hién yéu. Tuy nhién, viéc tang qua
murc cé thé dan dén nhudm khdng déc hiéu, do dé
can duoc diéu chinh phu hop.

Khuéch dai tin hiéu |13 y&u t& quan trong ddi voi
cdc diu &n cd cuwong dd biéu hién thdp nhu PMS2.
Trong nghién cru nay, viéc s dung khuéch dai tin
hiéu gilp cai thién rd rét kha nang phat hién tin hiéu
nhudm, trong khi khéng lam ting ddng ké nhuém
nén khi dugc 4p dung hop ly. Nguoc lai, déi vdi céc
dau an cé biéu hién manh hon nhu MSH2, viéc s
dung khuéch dai tin hiéu 1a khéng can thiét.

Ty 1& mat biéu hién MMR trong nghién clru 1a
5,1%, phu hgp v&i cac bao cdo trwdc doé trong y van
[3]. Su khéc biét gitra cac nghién clru cé thé lién quan
dén phuong phép danh gia, ddc diém quan thé va
murc do t8i wu hda quy trinh nhudm. Viéc téi vu hda
ky thuat cé thé gép phan nang cao khd nang phét
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hién cac truding hop mat biéu hién, dic biét & cac
dau an yéu.

Han ché cha nghién ciru la chua danh gia dé
chinh x4c chdn doan so vdi cac phwong phap sinh
hoc phan tlr. Tuy nhién, trong thyc hanh [am sang,
nhudém HMMD van la phuong phap sang loc hiéu
qua va kha thi.

5. KET LUAN

Nghién clru da xay dyng va lya chon duoc quy
trinh nhuém HMMD t&i wu cho cac protein MMR
trong carcinom tuyén tuyén tién liét. Quy trinh tGi
uwu cho thay tin hiéu nhuém nhan rd rang, nhuém
nén thap va ndi chirng 6n dinh, dap rng yéu cau vé
chat luvgng va do tin cdy trong thyc hanh.

K&t qua nghién cttu nhan manh rang moi dau
an MMR c6 yéu cadu tdi wu hda riéng, va viéc diéu
chinh céc théng s6 kj thuat can duoc thyc hién céd
hé théng nham dat dwoc sy can bang gitra cuong do
tin hiéu va bao tdn mé hoc. Quy trinh dé xuat cé thé
duoc 4p dung trong thuc hanh giai phau bénh, gép
phan chuan hoéa xét nghiém va ho tro danh gid tinh
trang MMR trong lam sang.

Tuyén bd vé xung dot lgi ich: Cac tac gia khang
dinh khdng cé xung dét lgi ich d6i vdi cac nghién
clru, tac gia, va xuat ban bai bao.

LO1 CAM ON

Nghién ctu nay dwoc tai tro kinh phi béi Dai hoc
Y Duoc Thanh phé H6 Chi Minh theo Hop déng s6
388/2025/HD-DHYD, ngay 30 thang 9 ndam 2025.
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