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ABSTRACT

Objective: To evaluate the effects of a diet supplemented with germinated Huyet Rong
rice (GRR) on biochemical parameters and liver histopathology in an diabetic model.

Methods: A randomized experimental study on 15 male white mice (6-8 weeks old, 20 +
2 g). Diabetic mouse model was induced by injecting Streptozotocin (STZ, 35 mg/kg body
weight) into obese mice induced by high-fat diet (HFD). Three groups included: control
group (Group 1), untreated diabetic group (Group 2), and treated diabetic group (Group 3).
Biochemical indices were analyzed on AU680 machine (Beckman Coulter, USA) and liver
histopathology was evaluated by HE staining method.

Results: The HFD combined with low-dose STZ successfully established a typical
experimental diabetes model. Group 1 had stable research indicators. Group 2 had a
sharp increase in glucose (9.8 £ 0.2 > 14.2 + 1.4 mmol/L, exceeding the threshold for
diagnosing diabetes); cholesterol, triglycerides and ALT increased while AST remained
high; liver histology showed typical fatty degeneration. Group 3 had a slight increase in
glucose (10.1 = 1.3 > 11.3 £ 0.5 mmol/L); cholesterol and triglycerides decreased; liver
enzymes improved and liver histology showed reduced fatty degeneration, and cell
structure was well preserved.

Conclusion: Dietary supplementation with GRR helped improve glycemic, reduce
triglycerides, stabilize cholesterol, lower AST/ALT levels, and ameliorate hepatic
steatosis. GRR may serve as a promising nutritional strategy for the prevention and
management of diabetes, metabolic syndrome, and non-alcoholic fatty liver disease.

Keywords: Diabetes mellitus; germinated Huyet Rong rice; biochemical parameters; liver
histopathology.
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TOM TAT
Muc tiéu: Panh gia tac dong ctia ché& do an bo sung gao Huyét Réng ndy mam (GRR) dén
mot s6 xét nghiém hda sinh va moé bénh hoc gan trén mé hinh chudt dai thao dudng (BTD)
thuc nghiém.

Phuong phap nghién ciru: Nghién ciu thuc nghiém ngau nhién trén 15 con chubt
nhat trdng duc (6-8 tuan tudi, 20 = 2 g). M6 hinh chudt BDTD dugc gay bang céach tiém
Streptozotocin (STZ, 35 mg/kg trong lugng) lén chudt bi béo phi do ché d6 an giau chat béo
(HFD). Ba Nhém gom: 16 d&i chitng (Nhom 1), 16 BTD khéng dugc can thiép (Nhom 2), va
16 BTD dugc can thiép (Nhém 3). Cac chi s hda sinh phéan tich trén may AU680 (Beckman
Coulter, USA) va m6 bénh hoc gan danh gia bang phuong phap nhuém HE.

K&t qua: M6 hinh cho an thirc an HFD két hgp tiém STZ lidu thap da thanh céng tao ra DTD
thuc nghiém dién hinh. Nhém 1 ¢c6 céc chi s6 nghién ctru 6n dinh. Nhém 2 glucose téng
manh (9,8 £0,2 > 14,2 = 1,4 mmol/L, vugt ngudng chan doan DTD); cholesterol, triglycerid
va ALT tang trong khi AST duy tri mirc cao; mé hoc gan cho thdy thoai héa ma dién hinh.
Nhoém 3 glucose tang it (10,1 = 1,3 > 11,3 £ 0,5 mmol/L); cholesterol, triglycerid giam;
enzym gan cai thién va mo hoc gan gidm thoai héa ma, cau truc t€ bao bao ton tot.

K&t luan: Ché& do &n bd sung GRR giup cai thién glucose mau, gidm triglycerid, cholesterol,
AST/ALT va gidm thoai héa m& gan. Nghién cu chi ra rang GRR c6 thé trd thanh mot giai
phap dinh duéng tiem nang nham ho tro phong ngira va kiém soat BTD, hoi chirng chuyén
héa va gan nhiém mé khéng do ruou (NAFLD).

Tr khéa: Dai thao duong; gao Huyét Rong ndy mam; xét nghiém hoa sinh; mo bénh hoc
gan.

1. DAT VAN DE

DPai thdo dudng la bénh chuyén hda man tinh, dac
trung bdi tadng glucose mau kéo dai do thi€u hut
insulin tuyét déi hodc tuong déi va/hoac giam dap
Ung mo dich véi insulin. Theo IDF, nam 2021 cé
khoang 589 triéu ngudi trudng thanh mac bénh, du
bao sé tang lén 853 triéu vao nam 2045 [1]. Tai Viét
Nam, hién nay ty & DTD dang gia tang nhanh. Céac
xét nghiém hoa sinh nhu glucose, lipid (cholesterol,
triglycerid) va enzym gan (ALT, AST) c6 vai tro quan
trong trong chan doan va theo dai tinh trang bénh.

*Tac gia lién hé

M bénh hoc gan trong BTD thudng mang céc biéu
hién nhu thodi héa ma, viém tiéu thuy, hoai tir va xo
hod [2].

Nhiéunghién ctuchirarangstrdungngti c6c nguyén
cadmvathucphdmnadymamcothécaithiénkiémsoat
glucose mauva lipid mau. Gao It ndy mam (GLNM)
la hat thoc sau bdc vo trau con gilr [3p cam va phoi
dugc ngdm U trong diéu kién nhiét d, dé am thich
hop, kich hoatquatrinh ndy mam lamthay d6i motsé
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thanh phan khién ham lugng GABA, vitamin, khoang
chat, va chat chong oxy hoa va cac hgp chéat sinh
hoc tang l&n. GLNM chra nhiéu GABA, y-oryzanol,
phenolic va chat chéng oxy hoa, da dugc ching
minh cé tac dung gidm glucose, diéu hoa lipid, va
bao vé gan [3]. Trong thyc nghiém, mo hinh gay BT
bang ché& dé an HFD + STZ liéu thap trén chuét (&
lwva chon phé bién vi cé kha nang tai lap cao, chi
phi thap. STZ la mét tac nhan alkin hoa gay déc dac
hiéu t& bao B tuyén tuy, tdn thuong DNA, stress oxy
héa va apoptosis gay viém tiéu dao tuy va thiéu hut
insulin[4]. Twnh{tng nguyén nhantrén, chingtoitién
hanh danh gia tac dong ché& do an bé sung GRR dén
mot s6 xét nghiém hoa sinh (glucose, cholesterol,
triglycerid, AST, ALT) va m6 bénh hoc gan (nhuém
HE) trén mo hinh chudt BTD thuc nghiém. Két qua
thu dugc sé cung cép giai phap dinh dudng tiém
ndng nham hé trg phong va kiém soat BTD cling nhu
céc bénh rdi loan chuyén héa nhu hdi chirng chuyén
héa va NAFLD.

2. PHUONG PHAP NGHIEN CcU'U

2.1. Thiét ké nghién ctru

Nghién cttu thuc nghiém ngiu nhién cé d&i ching.
2.2. Pia diém va thdoi gian nghién ciru

Dia diém: Trung tdm nghién ciu Y sinh dugc hoc -
Vién Sinhhoc-Vién Hanlam Khoa hocva Cong nghé
Viét Nam, Ha Noi; Khu nghién clru va trién khai cong
nghé cao Nguyén Van Hiéu, Ha Noi.

Thdi gian: Thang 10/2024 - 8/2025.
2.3. Déi tugng nghién ciru

Chuét nhét trdng duc dong Swiss (Mus musculus
var. Albino), 6-8 tuan tudi, nang 20 = 2 g khoé
manh cung cép bdi vién Vé sinh dich t& Trung uong
(VSDTTW), nudi trong l6ng nhuya tiéu chuén cé ot
trdu da thanh trung, duy tri diéu kién anh sang dugc
ki€ém soat (12 gid sang/12 gid tdi), nhiét dd 24 = 2°C,
dd 8m 60-70% dé xay dung mo hinh.

GLNM la gao Huyét rong dugc cung cap bdi Cong ty
TNHH Thuong mai Hong Van Dién Bién, Dién Bién,
Viét Nam dugc lam ndy mam theo quy trinh chuén
tai Trung tdm nghién ctru Y sinh dugc hoc. GLNM la
hat théc da boc vo trdu con nguyén ldp cam va phoi
dugc ngdm trong nudc &m qua dém dé ndy mam 3
ngay dén khi mam dat chiéu dai 0,5-1,0 cm. GRR
dugc sdy kho & 50°C trong 24 gid va xay thanh bot
va bot GRR dugc bao quan & 4°C. Thanh phan cla
GRR dugc phan tich bang hé théng ACQUITY UPLC
(Waters, Hoa Ky) thu két qua ty & carbohydrate
75,5%, protid 10,7%, lipid 3,2%, y-oryzanol
20,5mg/100g, y-aminobutyric 104mg/100g. Ty lé
ndy mam tinh bang céch chia s8 hat ndy mam cho
téng s6 hat, sau d6 nhan véi 100, s6 luong hat it nhat

4 300. Ty l& ndy mam dat 95,3 = 1,5% [5].

Thitc &ntiéu chudn (SD): dugc san xuat va kiém dinh
theo tiéu chuan vién VSDTTW. Thitc &n giau béo
(HFD): ¢6 ham lugng chat béo 40%, carbohydrate
30%, protein 30% va cac thanh phan vi lugng khac
dugc san xuat theo tiéu chuan vién VSDTTW. Thic
&n bd sung gao Huyét Rong ndy mam: la thic &n
HFD nhung lugng carbohydrate dugc thay thé hoan
toan bang bét GRR san xuat tai vien VSDTTW.

2.4.C& mau

C&mau n=15 chudt chia 3 16: 16 d8i chirng (Nhém 1)
n=5; 16 BTD khéng dugc can thiép (Nhém 2) n=5; va
16 BTD dugc can thiép (Nhém 3) n=5.

2.5. Chi s nghién ctru

Xét nghiém hda sinh mau: glucose, cholesterol toan
phan, triglycerid, AST, ALT dugc thyc hién tai thoi
diém trudc khi gady bénh BDTD bang STZ va sau 6 tuan
can thiép. Xét nghiém dugc thuc hién tai khoa Sinh
hoa - Bénh vién 103.

Giai phAu bénh mé hoc gan nhudm HE st dung kinh
hiéln vi quang hoc 400X doc tiéu ban tai khoa Giai
phau bénh - BEnh vién 103.

2.6. Ky thuat, cong cu va quy trinh nghién cttu
- Xay dung mo hinh thy'c nghiém:

Nhém 1
(n=5)

Nhém 2
(n=5)

Nhom 3
(n=53)

Giai doan 1: Nudi ché& dé &n 8 tudn dautién (4 g
thirc an/con/ngay)

Thic an

(& tuam) SD HFD

HFD

Lay mau chudt

Giai doan 2: Gay bénh BDTD cho chu6t

Tiemgay | oo | STZligu 35 mg/kgtrong
bénh 0.1M lugng co thé

Thic an

doman| D HFD HFD

Xac dinh chudt dugc gay bénh DTD thanh cong
bang nghiém phap dung nap glucose(IPGTT)
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Nhém 1 Nhém 2 Nhém 3
(n=5) (n=5) (n=5)
Giai doan 3: Thay déi ché& d6 an GRR
(8 g thirc an/con/ngay)
Thirc an
(6 tuan) SD HFD GRR

K&t thic thi nghiém thu mau mau chudt, thu mé
gan ngadm formol 10%.

** | ju tiém STZ 35mg/kg trong luong co'thé da
duoc ching minh la gdy thanh céng bénh DTD trén
mé hinh chuét theo nghién ctfu cua Praveer Sihota

va cong su(2020) [6]. Giai doan can thiép trong 6
tudn dua trén nghién cttu Mustapha Umar Imam va
cong su(2013) chirng minh hiéu qua cua GRR sau
téi thiéu 4 tudn can thiép [7]

2.7. XU ly, phan tich sé liéu

Sé liéu xr ly bang phan mém SPSS. Bién dinh luong
dugc métad bangtrungbinh =dé léch chuén. Sosanh
gia tri trung binh gitra hai Nhdm déc lap dugc thuc
hién bang t-test. N&u dif liéu khéng thda man phan
phdi chuan, sir dung Mann-Whitney U test thay thé.
Su khac biét c6 y nghia théng ké khi p< 0,05.

2.8. bao durc nghién cru

Deé tai dugc tién hanh sau khi dugc hoi dong dao dirc
Vién Sinh hoc - Vién Han ldm Khoa hoc va Cong nghé
Viét Nam thong qua.

Cholesterol mau

6/ CJ Nhom 1
£ Nhém 2
Z2 Nhém 3 N

Cholesterol (mmol/L)
w

3. KET QUA

Glucose mau

16/ ) Nhém 1
3 Nhém 2
14| (Z2 Nhém 3

10

Glucose (mmol/L)

Trude tiem STZ R T nghiém
Hinh 1. Néng dé glucose trung binh cac Nhém
thoi diém trudc tiém STZ vé~sau khi két thuc thi
nghiém. D4u sao “*” trén moi cot mo ta két qua

théng ké vdi gia tri *p< 0,05

Nhan xét: Trudc tiém STZ gay bénh, glucose mau
ctia Nhém 2(9,8 = 0,2 mmol/L) va Nhém 3(10,1
%+ 1,3 mmol/L) cao hon ré rét so véi Nhom 1(6,9 =
1,2 mmol/L) (p< 0,05). Pén khi két thuc thi nghiém,
ca hai Nhém 2(14,2 = 1,4 mmol/L) va 3(11,3 = 0,5
mmol/L) van duy tri néng dd glucose mau cao hon
Nhém ching(6,7 = 0,7 mmol/L) (p< 0,05). DPac biét,
khi két thuc thi nghiém Nhém 3(11,3 + 0,5 mmol/L)
c6 néng dod glucose mau thap haon dang ké so vai
Nhom 2(14,2 = 1,4 mmol/L) (p< 0,05), cho thay hiéu
qua can thiép bang bé sung ché d6 an GRR trong
kiém soéat glucose mau.
Triglycerid mau *

3.5
[ Nhom 1

£ Nhom 2
3.0 Z2 Nhém 3

»
n

2.0

1.5

Triglycerid (mmol/L)

-y
=

0.5

m STZ

Trudc Két thuc thi nghiém

0.0

ém STZ

Truo

Két thic thi nghiém

Hinh 2. Néng dé cholesterol va triglycerid trung binh thoi diém truwdc tiém STZ va két thac thi nghiém.
D4u sao “*” trén moi cot mé ta két qua théng ké vdi gia tri *p< 0,05

Nhan xét: Trudc tiém STZ gdy bénh, ndng do cholesterol mau ctia Nhom 2(4,6 = 1,4 mmol/L) va Nhém 3(4,3
+ 0,7 mmol/L) cao hon rd rét so vdi Nhom 1(3,4 = 0,2 mmol/L) (p< 0,05). D&n khi két thic thi nghiém, ca hai
Nhém 2(5,5 = 0,4 mmol/L) va 3(4,1 = 0,7 mmol/L) vAn duy tri mic cholesterol cao han Nhém 1(3,6 = 0,1
mmol/L) (p< 0,05), d&c biét Nhém 3(4,1 £ 0,7 mmol/L) c6 cholesterol thdp hon déng ké so véi Nhém 2(5,5

+ 0,4 mmol/L) (p< 0,05).
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Trudc tiém STZ gay bénh, ndng dé triglycerid mau ctia Nhém 2(1,80 = 0,03 mmol/L) va Nhém 3 (1,99 = 1,14
mmol/L) khéng khéac biét dang ké so vdi Nhom 1(1,93 = 0,01 mmol/L) (p> 0,05). Tuy nhién, khi két thac thi
nghiém, triglycerid ctia Nhém 2(2,35 = 1,02 mmol/L) cao hon 1,4 lan so vdi Nhém 1(1,64 = 0,17 mmol/L va
1,8 lan so vdi Nhém 3(1,28 = 0,37 mmol/L) (p< 0,05). Nhirng két qua chi ra GRR c6 tiém nang cdi thién tinh

trang tang choleserol va triglycerid mau.

AST (U/D)

ALT (U/D)

200

175

[ Nhém 1
(=3 Nhém 2
* 223 Nhém 3

50

[ Nhém 1
[ Nhém 2
Z3 Nhém 3

150

-
N
w

AST (U/l)
S
=

2
/
?

40

o
=

ALT (UN1)

N
o

10

Trudc tiem STZ Két thuc thi nghiém

Trudc tiém STZ Két thuc thi nghiém

Hinh 3. Hoat d AST va ALT trung binh thai diém truwdc tiém STZ va két thac thi nghiém.
D&u sao “*” trén moi cdt mo ta két qua théng ké véi gia tri *p < 0,05.

Nhan xét: Trudc tiém STZ gay bénh, hoat d6 AST
ctia Nhém 2(137,8 £ 62,3 U/L) cao hon so v&i Nhém
1(105,6 £ 41,5 U/L) (p<0,05) trong khi Nhém 3(111,4
+ 7,5 U/L) khoéng khac biét nhiéu véi Nhém 1 (p>
0,05). Két thuc thi nghiém, AST ctia Nhém 2(132,6
+ 39,3 U/L) van duy tri cao hon Nhém chirng(101,5
* 10,1 U/L) (p< 0,05), trong khi Nhém 3(107,1 = 7,7
U/L) van khéng khéc biét nhiéu véi Nhém 1 (p> 0,05).
Dac biét, Nhém 3 c6 AST(107,1 = 7,7 U/L) thap hon
dang ké so véi Nhém 2(132,6 = 39,3 U/L) (p< 0,05),
chothay hiéu qua ctia can thiép bang GRRtrong viéc
cai thién tén thuong gan.

Pa6i véi chi s ALT, tai thoi diém trudc tiém STZ, ALT
ctia Nhom 2(39,5+ 5,3 U/L) cao hon so v&i Nhém
1(34,8 = 4,4 U/L) (p< 0,05) trong khi Nhom 2(32,2 +
12,7 U/L) gan Nhém 1. Tuy nhién, dén khi két thac
thi nghiém, Nhém 2(44,1 = 10,6 U/L) ghi nhén chi s6
ALT cao hon ro rét so véi Nhém 1(29,9 £ 2,5 U/L) (p<
0,05), trong khi Nhém 3(31,1 = 9,1 U/L) duy tri mic
gan vdi Nnom 1. Dac biét, Nhdm 3 c6 ALT thap hon
dang ké so véi Nhom 2 (p< 0,05), chirng to can thiép
b&ng GRR da giup han ché sy tang ALT.

< 3 Y 3 > £ 3 % 0 > > 5 v N ‘;) - N '5
Voah o) o e 3 - LS P s, ha‘,'
o Y D < AR . N J D - N R e e - ¥
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Hinh 4. Hinh anh m6 bénh hoc gan chudt nhuém HE(400X)

Nhan xét: Nhém 1: c4u trdc gan binh thuong, té bao
gan sap x&p déu, khéng cé thoai héa m&(mii tén
xanh trong Hinh 4). Nhém 2: xuat hién nhiéu hoc ma
l&n, té bao sap xép khdng déu biéu hién tén thuong
gan dién hinh do ch& dd &n giau chat béo(muitén do
trong Hinh 4). Nhém 3: gidm rd rét tinh trang thoai
hdéa m& so véi Nhom 2, ciu tric té€ bao gan bao ton
téthon(muitén vangtrong Hinh 4) va co cautriic gan
tuang duong nhu vdi té€ bao trong Nhém 1.

4. BAN LUAN

Trong nghién cu nay, chudt dugc nudi badng ché do
an giau chat béo (HFD) va tiém STZ lidu thap da thé
hién ré dac trung cla BTD nhu'tang glucose, rdi loan
lipid, men gan tang va thoai héa md& gan. SU dung
STZ ligu 35 mg/kg trén nén chudt béo do HFD tao
nén mét mé hinh én dinh, tai hién giai doan tién trién
clia bénh. K&t hgp HFD + STZ khéng chi lam nang
thém réi loan chuy&n héa ma con khang dinh tinh
phu hgp cliia mé hinh nay cho nghién clttu cg ché
bénh sinh va th& nghiém can thiép diéu tri.
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Nhém 1 c6 glucose, lipid mau va enzym gan luén
duy tri & murc thép va 6n dinh trong sudt thi nghiém
dién ra. Digu nay phu hgp vdi dac diém sinh ly binh
thuong, cho thdy Nhém chirng khong bi anh huéng
b&iché& dé an hay STZ, do d6 déng vai trd co sd dé so
sanh véi cac Nhém bénh BTD c6 hay khéng c6 can
thiép diéu tri.

Nhém 2 ngay tU sau gay bénh cé glucose,
cholesterol, triglycerid va enzym gan déu tang cao
hon hdn so v6i Nhém chirng. Pac biét, glucose
mau sau tiém STZ va duy tri &n HFD 6 tuan 14,2 =
1,4 mmol/L, vugt ngudng chan doan BTD (11,1
mmol/L), ching to tinh trang tang glucose mau rb
rét. Pong thdi, cac thay déi lipid mau, men gan va
hinh dnh md hoc nhiéu héc m& L&n trong gan xac
nhan tén thuong chuyén hda va thoai héa ma gan
dién hinh ctia bénh ly BTD thuc nghiém.

Nhém 3 mac du dugc gay bénh tuong tv Nhém 2,
nhung két qua cho thay xu hudng céi thién ro rét sau
khi can thiép ché dé an bd sung GRR. Két thuc thi
nghiém glucose duy tri @ mic 11,3 = 0,5 mmol/L,
chi hon nhe ngudng chan doan DTD va thap hon cé
y nghia so véi Nhom 2 (p<0,05). Dong thdi, cac chiso
cholesterol, triglycerid, AST va ALT ctia Nhdm 3 déu
th&p hon dang ké so véi Nhém 2. Quan sat mé hoc
gan cling khang dinh hiéu qua cua GRR khi mdc do
thodi héa m& gan giam ro rét so véi Nhom 2.

TU nhitng phéan tich trén cho thdy Nhém 3 bé sung
GRR d4 giup cai thién glucose, giam triglycerid, 8n
dinh cholesterol, gidm nhe enzym gan va bao vé cau
trdc gan so véi Nhém 2 khdong can thiép. Nhirng phat
hién nay cing c6 gia thuyét rang c6 thé dong vai tro
quan trong trong viéc cai thién tinh trang réi loan
chuyén héa lién quan dén BTD.

So sanh vdi cac nghién cliu trude, két qua cua
chung toi nhat quan véi bao cdo clia Imam va cong
suw(2012), gao l&rt nay mam giau y-oryzanol va GABA
giup cai thién kiém soat glucose va lipid mau trén
mo hinh chudt BTD [8]. Ngoai ra, nghién cliu cla
Wunjuntuk va cong sy (2016) cling da ching minh
tac dung chong oxy hoa va bao vé gan cua gao it
nay mam [9]. Cac hgp chét hoat tinh sinh hoc trong
GRR bao gbm y-oryzanol, GABA, phenolic va chéat
x0 hoa tan, c6 thé tac dong qua nhiéu co ché: tang
nhay cam insulin va cdi thién s&r dung glucose ngoai
vi; gidm hap thu lipid & rudt va tang thai acid mat;
giam stress oxy hda va viém, qua dé bao vé cau tric
té& bao gan [10]. Y nghia ld4m sang cua nghién cliu
nay cung cap bang chiing khoa hoc cho viéc sirdung
GRR nhu mét thuc phdm chirc nang hé trg trong du
phong va diéu tri BTD, hdi ching chuyén héa va
NAFLD. GRR & ngudn thuc pham dé tiép can, chiphi
thap, phu hgp vdi diéu kién Viét Nam, c6 thé dugc
Ung dung rong rai trong céng dong nham nang cao
suc khoe.

Tuy nhién, nghién ctru tdn con tai mét s6 han ché:
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¢ mau nho; chua nghién cttu céc chisé nhuinsulin
hay céc cytokine viém. Nhirng han ché nay md& ra
hudng nghién clru ti€p theo cén thuc hién quy mo
&n han va b6 sung thém cac chi s chuyén sau.

5. KET LUAN

K&t qua nghién ctru khang dinh viéc két hop ché do
an HFD va tiém STZ liéu thap da tao thanh cong mo
hinh chudt BTP 6n dinh, thé hién day da dac trung
r6i loan chuyén héa clia bénh. B6 sung GRRvao ché
do an da giup céi thién rd rét cac bat thudng nay: cai
thién glucose, diéu hoa lipid, gidm enzym gan va cai
thién hinh anh mo bénh hoc gan. Nhirng két qua nay
cho thay gao lirt ndy mam cé tiém nang trd thanh
mét giai phap dinh dudng hd tro trong du phong va
diéu tri PTD cling nhu céc réi loan chuyén hoa lién
quan. Can thém nghién ctru sdu hon, dac biét trén
ngudi, dé khang dinh hiéu qua va co ché tac dong
clia gao lirt nay mam, dong thdi md rong ng dung
trong ldm sang va cong dong.

LOI CAM ON

Cactacgiaxinchanthanhcam onViénHanlamKhoa
hoc va Céng nghé Viét Nam da ho trg kinh phi cho
nghién clru nay (Ma s6 dé tai: TDPHGBH.01/23-25).
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