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Xay dung co s dit lidu s0
vé dat san xuat nong nghiép tinh Phi Yén' trén nén tang WebGIS

Lwong Pitc Toan", Nguyén Pinh Thong, Nguyén Ba Trung, Nguyén Thi Thanh TAm
Vién Thé nhuérng Nong héa, 10 Pirc Thing, phwong Déng Ngac, Ha Néi, Viét Nam
Ngay nhan bai 10/11/2025; ngay chuyén phan bién 12/11/2025; ngay nh4n phan bién 2/12/2025; ngay chip nhin ding 19/12/2025
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Nghién ctru nay trinh bay két qua xay dung co’ s& dir liéu s6 vin hanh trén nén ting WebGIS phuc vu quan
ly va khai thac dit san xuit nong nghiép trén dia ban tinh Phu Yén (trwéc sap nhip), trén co sé tich hop va
chuin héa dir liéu khong gian va phi khéng gian. Cic nhém dir liéu chinh bao gom: hién trang str dung dat,
thé nhwdng va néng héa, don vi dit dai, phan hang mirc dd thich hop dat dai, dé xuit chuyén déi co’ cdu cay
tréng va hwéng dan sir dung phan bén. Co sé dir liéu dwoc xay dwng theo hé quy chiéu VN-2000, quan ly trén
nén tang mi nguén mé QGIS/PostGIS va dwoc trién khai dwédi dang WebGIS trwc tuyén. Hé thdng cho phép
ngwoi st dung tra ciru, tim Kiém, truy vin va Khai thac thong tin dat san xuat nong nghiép dén cip x4, phuc
vu cong tac chi dao san xuit, quy hoach va quan ly sir dung dit nong nghiép. Két qua nghién ctru gép phin
nang cao hiéu qua quan ly tai nguyén dat, ho tro' chuyén déi s6 nganh néng nghiép tai dia phwong.

Tir khéa: dir liéu s6, dit san xuit nong nghiép, quan ly dit dai, thich hgp dit dai, thé nhwdng va nong hoa,
tinh Pha Yén, WebGIS.

Chi s6 phdn logi: 1.2, 1.5, 4.1

Development of a WebGIS-based digital database

for agricultural production land in Phu Yen' province
Duc Toan Luong’, Dinh Thong Nguyen, Ba Trung Nguyen, Thi Thanh Tam Nguyen

Soils and Fertilizers Institute, 10 Duc Thang Street, Dong Ngac Ward, Hanoi, Vietnam

Received 10 November 2025; revised 2 December 2025; accepted 19 December 2025

Abstract:

This study presents the development of a WebGIS-based digital database for the management and utilisation
of agricultural production land in Phu Yen province (before the administrative merge), based on the
integration and standardisation of spatial and non-spatial data. The main data groups include current land-
use status, soil and agrochemical properties, land mapping units, and detailed land suitability classifications,
proposals for crop restructuring, and fertiliser use guidelines. The database was developed using the
national VN-2000 coordinate system, managed on the open-source QGIS/PostGIS platform, and deployed as
an online WebGIS. This sophisticated system allows users to browse, search, query, and utilise agricultural
land information down to the commune level, supporting production direction, territorial planning, and
agricultural land-use management. The research results contribute to improving the efficiency of land
resource management while promoting digital transformation in the local agricultural sector.

Keywords: agricultural production land, digital database, land management, land suitability, Phu Yen
province, soil and agrochemical properties, WebGIS.

Classification numbers: 1.2, 1.5, 4.1
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1. Ddt van de

Trong nhirng ndm gan diy, cung v&i sy phéat trién
manh mé ctia Internet va cong nghé thong tin (CNTT),
cac hé théng théng tin dia ly (GIS) va WebGIS ngay cang
dwoc rng dung rong rai trong quan ly tai nguyén va phat
trién ndng nghiép. WebGIS cho phép tich hgp, quan ly
va chia sé dong thoi dir liéu khong gian va dir liéu thudc
tinh trén nén tang truc tuyén, gép phan ning cao hiéu
qua khai thac thong tin va hd tro ra quyét dinh trong
quan ly nha nwéc cling nhw san xuit néng nghiép [1, 2].

DAt san xuat ndng nghiép 1a tw liéu san xuat dic biét,
c6 vai tro quyét dinh dén nang suét, chat lwgng va tinh
bén virng clia nganh trong trot [3]. Viéc str dung dat hop
1y dwa trén cac dic tinh thd nhwéng, nong héa va mirc
dé thich hop dit dai cho ciy trong, 1a co sé quan trong
dé nang cao hiéu qua san xuit va gidm thiéu suy thodi tai
nguyén dit [4]. Tuy nhién, thwc té tai nhiéu dia phwong
& Viét Nam cho thiy cdng tac quan ly thong tin dat dai
hién nay van chu yéu tip trung vao dir liéu dia chinh,
trong khi cac théng tin vé chat lwgng dat, do phi, kha
nang thich hop dat dai va khuyén co str dung dat chwa
duwoc tich hgp day du trong cac hé thong thong tin dat
dai, 1am han ché kha ndng khai thac phuc vu chi dao san
xudt va quy hoach str dung dat [5-7].

Viéc rng dung CNTT trong xay dung phan mém quan
1y co sé dir liéu s6 vé dat san xudt ndng nghiép cho phép
tich hop, chuin héa va cap nhit thwdng xuyén cac théng
tin vé hién trang str dung d4t, thé nhwdng, tiém nang dat
dai va cac yéu td lién quan khac. Co s& dir liéu dit dai
la diéu kién tién quyét cho viéc ra quyét dinh lién quan
dén dau tw, phat trién va quan ly str dung dit dai. Muc
tiéu cua viéc tao ra co s& dir liéu s6 vé dat san xudt néng
nghiép 1a hinh thanh mét hé thong quan ly tai nguyén
d4t dai lién quan dén néng nghiép an toan, dang tin ciy,
hiéu qué, minh bach va céng bang [4].

Dic biét, viéc xay dung co s& dit liéu s6 dwa trén nén
tang ma ngudn mé QGIS va PostGIS sé hd tro tim kiém va
cung cip cac céng cu phan tich khdng gian [8]. Tir d6, hé
théng gitip nang cao kha ning phan tich, gidm sat va duw
béo cac bién dong dit ndong nghiép, dap &ng yéu ciu cla
chinh quyén dia phwong trong cong tac quan ly nha nwéc
vé dat dai cling nhw ho tro ngwdi dan, doanh nghiép tiép
can thong tin mét cach nhanh chéng va chinh xac [2].
Dir liéu khong gian dia ly dwoc tong hop vé diéu kién tw
nhién, dit dai va hé théng san xuit 1a mot cong cu thiét
yéu dé hiéu tac dong cua ty nhién 1én hé thong ciy trong
va huéng din cac nha quan ly trong viéc xay dung cac
chinh sach va déng thoi cung cip cac lwa chon thich tng
cu thé theo tirng dia diém cho néng dan [4]. Do d6, viéc

KHOA
&CONGHI\?GCI:-IE

68(9) 9.2026

s Khoa hoc Ty nhién | Khoa hoc méy tinh va théng tin; Khoa hoc tréi dat va méi truong; Khoa hoc Néng nghiép | Trong trot

nghién ctru va tng dung CNTT trong xay duwng phadn mém
quan ly co s& dir liéu sd vé dat san xuit ndng nghiép 1a
rat can thiét, gép phan thuc hién muc tiéu chuyén déi
s6 nganh nong nghiép Viét Nam giai doan 2021-2030.

Tinh Phu Yén (trwéc sap nhap) la dia phwong c6 dién
tich d4t san xudt nong nghiép twong doilémn, diéu kién dia
hinh va th6é nhwéng da dang, phu hop véi nhiéu loai cay
trong khac nhau. Mac du da c6 mot sé nghién ctru va bao
c4o vé hién trang va chat lwong dit nong nghiép trén dia
ban tinh, song c4c thong tin nay con phén tan, chi yéu ton
tai & dang ho so gidy hodc cac tép dit liéu roi, chwa dwoc
chuin héa va tich hgp trong mot hé théng co s& dir liéu
s6 thong nhat, dé dang truy cip va khai thac [6]. Khoang
trong nay dat ra yéu ciu can c6 mot gidi phap cong
nghé nham tich hop, chuin hoéa va cong bd dir liéu dat
san xult nong nghiép phuc vu hiéu qua cho cong tac chi
dao san xudt, quy hoach va chuyén déi co ciu ciy trong.

Xuit phat tir thwc tién trén, nghién ctru ndy dwoc
thwe hién véi muc tiéu xay dung co s¢ dit liéu sb vé dat
san xuit nong nghiép tinh Pht Yén (truwdc sap nhip) van
hanh trén nén tang WebGIS tuin thu cac quy dinh cua
co s& dir liu quoc gia vé dat dai [7, 9-11], trén co s&
tich hop cdc nhém dir liéu vé hién trang st dung dat,
th6é nhwdng, ndong héa, don vi dat dai, phan hang mic do
thich hop dat dai, dé xuit chuyén déi co ciu ciy trong va
huéng dan st dung phan bén. K&t qua nghién ctru gép
phén cung c4p mdt cong cu truc quan, dé stt dung, ho tror
hiéu qua cong tc quan ly va khai thac tai nguyén dat san
xuat néng nghiép, dap &ng yéu ciu chuyén doi sé va phat
trién néng nghiép bén virng tai dia phwong.

2. D6l tuong va phuong phap nghién ciiu
2.1. Bé6i tworng
D4t san xudt nong nghiép.

Nghién ctru dwgc thuwe hién tai tit cd cac huyén thudc
tinh Pha Yén (trwéc sap nhap, nay la 34 xa phia Dong
tinh Pak L3k) trong thoi gian tr thang 12/2022 dén
thang 10/2025.

2.2. Phwong phdp nghién ciru

Quy trinh xiy dung co s& dir liéu s6 dit san xuat
nong nghiép tinh Pha Yén (trwéc sap nhdp) dwoc thuc
hién dwa trén quy dinh tai cdc Thong tw s6 11/2024/
TT-BTNMT, Théng tw s§ 09/2024/TT-BTNMT, Thong
tws0 25/2024/TT-BTNMT va Thong tw s6 23/2025/TT-
BNNMT [7, 9-11] thong qua cac bwdc thwe hién & hinh 1.
Phwong phéap thwc hién cic buéc dwoc trinh bay cu thé
nhw sau:
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y Thu thap thong tin Chuén héa thang
doi twong tin thudc tinh

Bién tap, chuan Thw vién
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héa trén QGIS SLD Script
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D e LAN
Nguwoi diung WebGIS X ly trén Geo Server
(trinh duyét) (Openlayers) Chuén (WMS/WMTS/WSF)
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Base Map Google/ File Storage POSTGIS
Open street map (Tile) (Vector Data)

Hinh 1. So dd phwong phap xay dwng va van hanh hé théng
WebGIS.

Thu thdp va chudn héa dir liéu ddu vao: Dir liéu nghién
ctru gobm dir liéu khong gian va dit liéu thudc tinh vé dat
san xuat ndng nghiép, dwoc thu thip tir co quan quan
1y chuyén nganh va ké thira cic két qua diéu tra, nghién
ctu trwe day [12]. Cac nhém div liéu chinh bao gom:
hién trang st dung dit; thd nhwdng, néng hoa; don vi
dat dai; phan hang mirc d6 thich hop dat dai; dinh huwéng
chuyén déi co ciu ciy trong va khuyén cdo str dung phan
bén. Toan bd dir liéu dwoc ki€m tra, ddi chiéu va chuin
héa théng nhit vé hé quy chiéu VN-2000, ciu tric 1ép
ban d6, ma héa khoanh dat va hé théng truong thudc
tinh, bdo dam tinh chinh xac va déng bo khi tich hop
trong moi truedng GIS.

Xdy dwng co sé dir lidu ddt sdan xudt néng nghiép: Co
s& dit liéu dwoc xay dung theo m6 hinh co s& div liéu
khong gian - thudc tinh (hinh 2), trong d6 khoanh dit
l1a don vi thong tin co ban, lién két chit ché gitra hinh
hoc ban d6 va cac thudc tinh mé ta vé khoanh dit néng
nghiép. St dung phan mém QGIS/PostGIS dé xiy dung
ciu truc dir liéu théng nhat. Cac 16p dit liéu chuyén dé
duoc t6 chirc thdng nhit theo mo6 hinh phin cip hanh
chinh (tinh - xa), dap &ng yéu ciu tdng hop, thdng ké va
phan tich dit liéu phuc vu quan Iy Nha nwéc va san xuit
nong nghiép.

[ DU LIEU KHONG GIAN Khoa lién két DU LIEU THUQC TiNH ]

CO SO DU LIEU PAT SAN
XUAT NONG NGHIEP

T
i
]

¥

CAC DU LIEU PHI CAU TRUC
LIEN QUAN KHAC

Hinh 2. M6 hinh co s& dir liéu WebGIS.
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Ung dung GIS va phdt trién WebGIS: Hé thong web
dwoc xay dung trén nén OpenLayers; hé thong WebGIS
dwoc phat trién nham cong bé va khai thac co sé dit lidu
trén moi trwong Internet. Hé théng cho phép hién thi
ban do trwc tuyén, quan ly cac 1ép dir liéu chuyén dg, tim
kiém va truy vin théng tin theo khoanh dat, don vi hanh
chinh hodc theo thudc tinh chuyén nganh, phu hop cho
nhiéu nhém déi twong st dung.

Céng nghé sir dung: Hé thong ng dung mé hinh
client-server, st dung ngén ngir ldp trinh web
(HTML5, Angular, .NET), co s& dit liéu khong gian
(PostgreSQL/PostGIS) va thw vién ban d6 ma nguén md
(OpenLayers & GeoServer).

Kiém tra va vdn hanh hé théng: Sau khi hoan thién,
hé théng dwoc kiém tra va chay thir nham danh gia tinh
chinh xac cta dir liéy, tinh 6n dinh va kha ning dap Gng
yéu ciu khai thac thong tin. Két qua kiém tra la co s& dé
hiéu chinh, hoan thién hé théng trudc khi dwa vao van
hanh chinh thirc va dé xuit phwong an cip nhat di liéu
dinh ky, bdo ddm hiéu qua s dung lau dai.

Céng bd va vdn hanh tryc tuyén: Co sé dir liéu dwoc
trién khai trén may chd trung tim cta tinh, ngwoi dung
c6 thé tra ctiru thong tin dat dai dén cip x4, xem ban do6
truc tuyén hoic tim ki€m thong tin theo yéu ciu véi cac
chirc nang chinh: tra ctru va hién thi ban d6 da 16p theo
dia ban hanh chinh; tim ki€ém khoanh dat theo tén xa, ma
dat hodc loai dit; truy van théng tin thudc tinh va xuat
b4o c4o; hwéng dan st dung dat, chon cay trong phu
hop; dé xuit phwong 4n bon phén theo dic diém dat va
ciy trong.

3. Két qua va ban luan
3.1. Xday dwng co’ sé dir liéu ddt sdn xudt néng nghiép

Co s& dir liéu vé dit san xuit nong nghiép duwoc
xay dung trén co s& tudn tha quy dinh tai Thong tw s6
25/2024/TT-BTNMT cua Bo Tai nguyén va Méi treong
[10] (nay la B6 Nong nghiép va Mdi trwong). Divliéu dwoc
chuén héa nodi dung, ciu tric, kiéu thong tin theo Thong
tw s 11/2024/TT-BTNMT [9] va Théng tw s 09/2024/
TT-BTNMT [7]. Co s& dit liéu dwoc thiét ké theo hwéng
tich hop, bdo ddm tinh dong b gitra dir liéu khong gian
va dit liéu thudc tinh, phuc vu hiéu qua cong tac quan ly,
khai thac va cip nhit thong tin dit san xuit ndng nghiép.
C4u tric dir liéu cta co s& dir liéu vé dat san xuit nong
nghiép gbm 2 hop phan chinh: Co sé& dir liéu khong gian
va co s¢ dit liéu thudc tinh, dwoc td chirc theo mo hinh
hanh chinh hai c4p (tinh - xd) ké tir ngay 1/7/2025. Dir
liéu khéng gian dong vai tro khung lién két, cho phép xac
dinh vi tri, ranh gi¢i va quy mo cua tirng khoanh dat; di
liéu thudc tinh phan 4nh cac dic trung vé hién trang st
dung dit, chit lwong dat va dinh huwéng st dung dat, st
dung phin bén. Hai hop phan nay dwoc lién két théng



nhitthong qua khéa dinh danh khoanh dit, bao ddm tinh
toan ven va nhit quan cla co s& dit liéu. Co s& dir liéu
dwoc xy dwng véi bdy nhém dir liéu thanh phén chinh,
bao gom: hién trang st dung dit, thé nhwéng, ndong hda,
don vi dat dai, thich hop dit dai cho ciy trong, dé xuit
chuyén d6i co ciu cay trong va hwéng dan st dung phan
bén. Cac nhom dir liéu nay dwgc chudn héa va td chirc
dudi dang cac 1ép ban dé6 chuyén dé, cho phép tich hop,
phén tich va khai thac dong thoi trong moi trwong GIS,
cAu truc, ki€u théng tin ctia co s¢ dir liéu phu hop voi mo
hinh co s& dir liéu dat dai quoc gia (hinh 3). Co s& dir liéu
duworc thiét k& theo mé hinh “md”, cho phép cip nhéat, b
sung va m¢& rong dir liéu khi cé thay déi vé hién trang st
dung dat, két qua diéu tra dat dai hoac dinh hwéng phat
trién san xudt.

’ MO HINH QUAN LY €O SO DU LIEU WebGIS DAT SAN XUAT NONG NGHIEP ‘

| Quin tr hé théng, tao lip di liéu | |Chuém éa, bién tip dit liéu | | Khai thic di liéu | | Cip nhit di ligu | | Déng b di liu |
DU LIEU KHONG GIAN DU LIEU THUQC TINH
- Ban dd hién trang - Mi khoanh dat, dién tich
- Ban d thé nhudng - Logi dét, ky hiéu dét CSDL
R cap tinh,
- Bin d6 nong hoa CSDL - Ma nong héa, dic tinh ndong hoa cipxa
o VR WebGIS T
- Ban d6 don vi dat dai BAT SAN - Ma don vi dat dai, ddc tinh
- Ban do thich hop dat dai XUAT NONG - Ma thich hop dt dai, cdy trong
R Lo NGHIEP L . )
- Bin d0 d¢ xudt chuyén doi co - Ma dé xuat, co cau cdy trong
cdu cay trong - Nhom cdy trong, lugng phan
- Ban do sir dung phan bon bon
| Thong ké theo chuyén dé | | Tra ciu theo chuyén dé | | Truy xuit theo yéu cau | | Céc dich vy khac |

Hinh 3. C4u truc mé hinh co s& dir liéu WebGIS dat san xuét
néng nghiép.

Co s& dit liéu van hanh trén nén tang WebGIS vé dat
san xuit néng nghiép tinh Pha Yén (trudc sdp nhap) da
duoc xay dung hoan thién véi két qua dwoc thong ké &
bang 1. Ki€u dir liéu khéng gian va thudc tinh dwoc mo ta
theo hinh 4 (vi du vé co s& dit liéu thd nhwdng).

Bang 1. Téng hop co s& dir liéu thanh phan dwoc xay dwng.

Thittw Co s& dit liéu thanh phin S6 ban ghi  S6 trwong dik liéu

1 Dt liéu v& hién trang 56.024 7

2 Dt liéu vé tho nhwong 56.024 10
3 Dk liéu vé nong héa 56.024 27
4 Dit liéu vé don vi dt dai 56.024 17
5 Dit liéu v& thich hop dét dai 56.024 27
6 D lidu dé xuAt chuyén d6i co cdu cy trong  56.024 13
7 Dik liéu v& st dung phan bon 56.024 34
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CSDL DAT SAN XUAT NONG NGHIEP 34 XA/PHUGNG PHIA DONG I e e L R ]

Ban do chuyen & Thé nhuéng o
Hién trang sif dung dit
g kg Id PYET40

® Thé nhus
6 nhubing maxa 25087

Néng hoa

Tay Hoa

Bon vi dt dai = | Dién tichha) | 10,54

Thich hap dat dai higu hign
trang

-

J" Hién trang sif
51 1| dung ast

we
D8 xust ca cdu cay tring

Bt chuyén trdng lia

" | Tén diit theo

Silti- Eutric Fluvisol
FAO

Ky hiuloai ddt | Pith

Tenditvigt | it phi sa trung tinh it chua
Nam 0 gidi trung binh

Code dst 5
[\ - Dicdiém thé nhuéng, dst dai

B Tén dht it phds sa trung ik it chua,
co gi6i trung binh

Tén FAQ-UNESCO-WRS: Silti- Eutric Fluvisol

| it e it Thit g
Hinh 4. Co s& di¥ liéu khéng gian va thudc tinh vé thé nhwéng.

Nhin chung, trong qua trinh xdy dung co s& dit liéu
s6 vé dit san xuit nong nghiép tinh Phu Yén c6 mot s
thudn loi 1a tinh da c6 hé théng tai liéu, ban db va két
qua diéu tra dit dai, thé nhwdng va néng héa dwoc thuc
hién trong céc giai doan trwéc, tao nén tang quan trong
cho viéc thu thap, ké thira, bd sung va chuin hoa dir liéu.
Bén canh d6, viéc rng dung cic phadn mém va thw vién
ma ngudn mé trong xay dung co s& dit liéu s6 vin hanh
trén nén tang WebGIS gitp giam chi phi trién khai, dong
thoi tao diéu kién thuén loi cho viéc m& réng, cip nhat
va chuyén giao hé thong trong thuc tién quan ly. Tuy
nhién, dit liéu diu vao dwgc thu thip tir nhiéu nguodn
khac nhau, khéng dong nhat vé dinh dang, hé quy chiéu
va mic do chi tiét, doi hdi nhiéu thoi gian cho cong tac ra
soat, chinh ly va chuin hoéa.

Vé wu diém, co s& dir liéu dat san xuit néng nghiép
dwoc xiy dung theo mo hinh tich hop, lién két chit ché
gitta dit liéu khong gian va dir liéu thudc tinh, cho phép
quan ly va khai thac théng tin dat dai mot cach truc
quan, théng nhit va dén quy moé cip xa. Bén canh cac wu
diém néu trén, co s& dit liéu vin con mdt s6 han ché nhu:
hé thdng hién chi yéu tip trung vao lwu trit, tra cttu va
thong ké thong tin, chwa tich hgp cac mé hinh phén tich
du bao.

3.2. Xdy dwng giao dién WebGIS cung cdp théng tin
vé ddt sdn xudt néng nghiép

T 7 b6 co s& dir liéu khong gian va thudc tinh da
dwoc chuin hoa va tich hop trén PostGIS theo hé quan
tri PostgreSQL, nhém nghién cru da xay dung giao
dién WebGIS nham phuc vu quén ly, khai thac va cung
cip thong tin dit sdn xuit noéng nghiép theo hwéng
tric quan va thuan tién cho nguoi st dung (https://
csdldatsxnndaklak.com.vn/). C4u tric tong thé cta hé
théng WebGIS dwogc to chirc dwdi dang mot cong thong
tin dién t tryc tuyén, trong d6 phan hé co s& dir liéu
WebGIS dong vai tro trung tam cho phép truy cap va tra
ctu dir liéu ban do, thé hién tai hinh 5.
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Hé thong CSDL Pat san xuat nong nghiép
34 xa/phudng phia Déng Dak Lak

Danh cho nguai dan

wesGls

il

Hinh 5. Giao dién trang chu.

WebGIS hd tro hién thi dong thoi cac 16p ban do
chuyén dé nhw hién trang st dung dit, thd nhudng, néng
héa, don vi dat dai, thich hop dat dai, dé xuat chuyén doi
co cau cAy trong va huéng dan stt dung phan bon véi giao
dién trwc quan, dé st dung cho nhiéu nhém déi twong
dap &ng yéu ciu ky thuit phan mém theo Thong tw s
09/2024/TT-BTNMT [7], hién thi, quan ly 1é&p dir liéu
ban do6; tim kiém, tra cttu theo khoanh dat, don vi hanh
chinh; truy van thudc tinh, thdng ké dién tich (hinh 6).

CSDLDAT SAN XUAT NONG NGHIEP 34 XI/PHUGNG PHIA BONG BAK LAK Hintrang st dung it Thd nhadng

Hién trang st dyng dit %

Hién trang sif dung dit

P11
Xaphutng: | Déng Haa x

25092

29

it trang: | DAt chuyen ong s

G sirdung dit: L3 BX + Lia HT

Dien tich(ha):

R O umma

Myhdukdusi Kusiding  Dign |
angait | dit  tengljn, )

i sikeg CNHN

Chusidmga | Sy nhitphing
nim

ST
T T Hinvag

153858
Ting dién tich
& 2

Bitchuyin LGa X+ Lia

1 [pong u
19 | idnglia H

it chuyén +
2 |omgioa [T | LiaBK + L
nitnglia Hr
Bitchyin LiaBX+ Ll 4
3 | Déng téa 2 0
tronglia HT

o |congo [PRhin | Lia X + Lia A
witnga HI

Bitchuyén LiaX + Lia

5 | Ding Hoa UL
91 | ong ia W

it chuyén K+ L
oo [ o e |
wbnglia I -

) edtcnuyen LiabX +
7 |DéngHoa | . 2LUA 0
winglin W

LiaBX + Uia
tibnglia z HI

8 |oeng Héa

Bt chuyén Lia X + Lia
9 [Bnghoa | . A 04 /
tiang s HE 7 =

it chuyén Loz X + Lia e § 4
10{otngHaa |2 o 02 Y i
winglis Hr \ /

oitcnuyen La DX+ s
11 oong ia | o i

Hinh 6. Chirc nang tim kiém trén co’ s& dir liéu WebGIS.

So v&i mot s6 hé thdng WebGIS quan ly dit dai va
ndng nghiép da dwoc cong bé trong nwéc, hé théng
WebGIS dat san xudt néng nghiép tinh Phd Yén c6 wu thé
& cho tich hop dong thoi cac thong tin vé chit lwong dat,
thich hgp dat dai va khuyén cdo ky thuit canh tac, bén
phan cho ciy trong, thay vi chi tip trung vao dir liéu hién
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trang hodc dia chinh [2, 5, 7]. Piéu nay gitp hé théng
khong chi phuc vu céng tac quan Iy Nha nwéc ma con
hd tro truc tiép cho chi dao san xuit va ngwoi dan trong
lwa chon ciy trong, phwong an st dung dit va phan bon.
Tuy nhién, so v&i cac nén tdng WebGIS chuyén siu & quy
mé quoc gia hodc cé tich hop dir liéu thoi gian thue, hé
théng hién tai con han ché vé kha ning tw dong cap nhat
bién dong hién trang va cac céng cu phan tich ning cao
trng dung tri tué nhan tao. Nhin chung, giao dién WebGIS
dwoc xiy dung da dap Gng tot muc tiéu cung cip thong
tin dit sdn xuit nong nghiép mot cach tip trung, minh
bach va thuin tién, tao nén tang quan trong cho viéc khai
thac va rng dung co sé& dir liéu trong quan ly va phat
trién ndng nghiép cla dia phwong.

3.3. Khai thdc co s& dir liéu trwe tuyén vé ddt sdn
xudt néng nghiép tinh Phii Yén

Co s& dit liéu truc tuyén vé dit sdn xuit ndng nghiép
tinh Phu Yén (trwéc sap nhap) dwgc xay dung trén nén
tang WebGIS cho phép nguoi str dung khai thac dong bo
7 nhém dit liéu chinh, bao gom: Hién trang st dung dat,
Thd nhwdng (ban do dat), Nong hoa, Pon vi dit dai, thich
hop dAt dai, dé xuit chuyén ddi co ciu ciy trong, hwéng
dan stt dung phan bén. Cac nhém dit liéu nay dworc lién
két khong gian - thudc tinh theo tirng khoanh dit va don
vi hanh chinh, tao diéu kién cho viéc truy cip va phan
tich thong tin mot cach truc quan. Viéc khai thac co sé&
dit liéu dap (rng yéu ciu an toan thong tin vé phin quyén
ngwdi dung, bdo méat dir liéu, kiém soat truy cip theo
chirc nang phu hop quy dinh tai Thong tw s6 09/2024/
TT-BTNMT [7]. Nguoi dung c6 thé khai thic co sé dir
liéu bang may tinh d€ ban, may tinh xach tay, may tinh
bang, dién thoai di dong thong minh c6 két n6i mang
Internet v&i nhiéu cach thirc khac nhau:

- Tra ctru truwc ti€p trén ban do: ngwoi dung cé thé
lwa chon khoanh dit trén ban d6 dé xem cac thong tin
chi tiét vé dic diém dat dai, hién trang st dung va cac
Khuyén cdo ky thuét lién quan (vi du vé tra ctru théng tin
truc tiép khoanh dit cia ban d6 thé nhwdng thé hién tai
hinh 7A). Nguwoi dung tai dia phwong cé thé dung dién
thoai di dong thong minh va ding tai ving dat can tra
ctru, nhdp vao biéu twong @ (vi tri cua ban) trén trang
thong tin sau d6 nhip vao vi tri thé hién trén ban d6 sé
c6 thé thay toan b théng tin khoanh dit noi minh dang
ding.

- Tim kiém, thong ké theo trwong dir liéu thudc tinh:
Moi loai ban d6 déu dwoc quan ly theo cac trudng di liéu
khéc nhau, trong dé trweong dir liéu ma héa khoanh dat,
tén x4 la nhirng dir liéu dung chung. Ngwdi dung c6 thé
tim kiém théng tin ca tinh, nhiéu xa hodc chi mot xa trén
cac trweong dir liéu thudc tinh. Chirc ndng tim kiém theo



thudc tinh cho phép loc, téng hop va théng ké dién tich
d4t theo tirng tiéu chi cu thé nhw loai dit, don vi hanh
chinh hoac mic dé thich hop dit dai... (mot vi du tim
kiém thong tin vé mot loai dit trén ban @6 Thé nhudng
tai dia ban 2 xa dwoc thé hién & hinh 7B).

(A)
2 88300 Life kT L mkT e mesade el Fin
e by ’f’ -
- e -,;’-". T L
Ché chudt AN R i e
tre tiép vs}o . o
khoanh dit - .
/ -
- c ./
¥ i
Thong
4 J e tin cua
1 o khoanh
L o e 7 dat

(B)

-
'_\,
0 - ? L - e - )j_m \\_\_\
e \\,_
- §
\ - Cr;;lc khoanh
' T \ i :
Dit liéu cia cac  x - dat iu?’c tim
khoanh dat dwoc ? 1em
thong ké e

H‘!nh 7.Tra cL’ry thang tin trang WebGIS. (A) Tra clru truc tiép khoanh
dat; (B) Tim kiém theo trwong di liéu.

So véi phwong thirc quan ly div liéu truyén thong
dudi dang hoé so gidy hodc cac tép dir liéu roi rac, viée
khai thac co s& dir liéu dat san xuit nong nghiép thong
qua WebGIS giup rat ngan thoi gian tra ctru, nang cao
kha nang téng hop thong tin va ho tro hiéu qua cho céng
tac quan ly, chi dao san xuit va lap ké hoach sir dung dit.
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Dic biét, viéc trwc quan héa dir liéu trén nén ban do sé
gitip ngu i sir dung dé dang nhan biét sy phan bs khong
gian cda cac loai dit va dinh hudéng st dung dit phu hop
theo tirng khu vurc.

Trong vong mot nam (10/2024-10/2025) dwa vao
st dung hé thong ghi nhin c6 hon 4.200 lwot truy cap
khai thac co s& dir liéu truc tuyén vé dit san xuit néng
nghiép tinh Phu Yén (trwdc sap nhap).

3.4. Ung dung co’ sé di¥ liéu s6 cho chi dao sdn xudt
nganh tréng trot

Co s& dir liéu sd dat san xuit ndng nghiép dwoc xay
dung va van hanh trén nén tdng WebGIS 1a cdng cu quan
trong phuc vu cong tac chi dao san xuit nganh tréng trot
tai Phu Yén. Thong qua viéc tich hop cac dit liéu nong
héa, thich hop dat dai, dé xuit chuyén ddi co ciu ciy
trong va khuyén cdo str dung phan bén, hé théng cho
phép cung cip thong tin dong bo va c6 co s khoa hoc
cho tirng khoanh dat cu thé.

Poi véi co quan quan ly chuyén nganh nhw trong trot,
bao vé thuc vat va khuyén nong, co s& dir liéu sé dat san
xuit néng nghiép dwoc xay dung va vin hanh trén nén
tadng WebGIS ho tro hiéu qua trong viéc phan tich hién
trang dAt dai, danh gia tiém nang va dinh hwdng bé tri
ciy trong phu hop theo tirng vung sinh thai. Cac thong
tin vé dac tinh néng hoéa dit va mirc do thich hop dat dai
giup co quan quan ly ra quyét dinh cé co s& khoa hoc
vé khuyén cdo ky thuat, ké hoach san xuit va phwong
an chuyén ddi co ciu ciy trong phu hop véi diéu kién
tw nhién va dinh hwéng phat trién noéng nghiép cua
dia phuong.

O cdp d6 san xudt, ngwdi dan va doanh nghiép c6 thé
khai thac truc ti€p co s& dir liéu dé tra cru thong tin
vé chit lwgng dat, lwa chon ciy trong phu hop va tham
khao khuyén cdo sir dung phin bén theo tirng loai dit va
nhom ciy trong. Viéc tiép can théng tin thdong qua ban do
s6 truc quan gitp nang cao kha ning ap dung tién bo ky
thuat, gop phan st dung dat va phin bén hiéu qua hon,
gidm rui ro trong san xuit.

Két qua &ng dung khai thac co s& dir liéu nong hoa
dé khuyén c4o bon phan cho sdn xuit lda (hinh 8) tai 2
xa Tuy An Déng va Phi Hoa 1 da chirng minh dwoc hiéu
qua cuda viéc irng dung vao hai vu Péng Xuan va He Thu
giai doan 2024-2025 (bang 2). Tai xa Tuy An Pong, nang
suit lda tang tr 5,02 dén 10,44% va hiéu qua kinh té
tang tir 18 dén 35%; tai xa Phd Hoa 1, nang suit lda ting
tlr 6,51 dén 7,8% va hiéu qua kinh té ting tir 24 dén 31%
so v&i canh tac truyén thong.
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dungdit Thénhudng Nang hoa
Ki hiéu loai dat | Pg.dh
/| Tén dst 7.Dét phi sa gldy, dién hinh

Tén dét theo

Hapli- Gleyic Fluvisol
FAO Pl cley

Code it 7
Gia tri PH 44
Ham luong
mun (%)

Ham luong
damtdngsé | 0,13
o)

Ham luong Lan
16ng 56 (%)
Ham luong Kali
16ng 56 (%)
Ham luong Lan
détiéu 31
(mg/100g)
Ham lugng Kal
détieu 47
(mg/100g)

Dung tich hip
thy 204
(meq/100g)

ciu caytriong  Khuyén cso Phan bon

iy s

| Mz knuyén
ciophin |29

b I
~—/ i
\3\ Cay lda (kg/ha) i

y Bam Lia Bong xuan 95-101
20 /-;‘ VuBéng

. Lén Lia Déng xuin 67-71
Xuin

Kali Lia Dong xuan | 81-85
Bam Liia Hé thu 88-94
Vu Hé thu Lan Lia He thu 64-68
Kali Lua Hé thu 72-76
Cay ngd (kg/ha)
DamNgo  |81-87
N / / 1 LanNgé | 53-57
£ ’.’Lz'. ' ) |wlinge | as-s0
/ Y Cay diu dé(kg/ha)
Bam Dau

\\‘\ @

44-46

Hinh 8. Khai thac (rng dung co’ s& dir liéu cho chi dao san xuét. (A)
Khai thac di¥ liéu néng hoa; (B) Khai thac di liéu khuyén céo phan bén.

Bang 2. Két qua thyc nghiém khai thac co’ sé& div liéu cho canh
tac lua.

) Ning sudt lGa (ta/ha)
Dia diém Noi dung
VuDong Xuan Vu Heé Thu
CT1: D6i ching 71,70 64,20
CT2: M0 hinh 75,30 70,90
XaTuyAn  Tingso véi doi ching 3,60 6,70
bong
Boi thu ning suét (%) 5,02 10,44
Hiéu qué kinh t& ting (%) 18,44 35,45
CT1: Déi ching 82,10 75,30
CT2: M6 hinh 88,50 80,20
Xa Phi Tang so voi doi ching (ta/ha) 6,40 4,90
Hoa 1 g S ' ’
Boi thu ndng suit (%) 7,80 6,51
Hiéu qua kinh té ting (%) 24,03 31,14

Ngudn: Téng hop tir két qua nghién clru clia dé tai.
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3.5. 'ng dung qudn ly ddt sdn xudt néng nghiép tir
co’ s dir liéu dang WebGIS

WeDbGIS la gidi phap s6 hda céng tac quan ly dat ndong
nghiép, cho phép xem tit ca cic ban do trong hé théng
phuc vu san xuit néng nghiép cda tinh va tra ciru théng
tin theo hanh chinh, theo khoanh dit. Day la mét giai
phédp quan ly san xuit ndng nghiép theo hwéng sd hoa
théng minh phuc vu da d6i twong ngudi dung. Cin trién
khai d€ phuc vu nguwoi din va cong tic quan ly cta tirng
dia phwong trong tinh va cac s, ban, nganh.

Dit liéu thudc tinh cin dwoc cip nhit thwdong xuyén
theo yéu ciu dinh ky 1 nam (hién trang), 5 ndm (néng
héa) va 10 ndm (thé nhwdng). S& Nong nghiép va Mai
trwong theo chirc ndng sé quan ly va cap nhat thong tin
co's& dir liéu kip thoi, thwdng xuyén dé phuc vu viéc khai
thac str dung cia ngudi dan va quan ly chuyén nganh.

Viéc rng dung WebGIS gitip ning cao hiéu qua quan
ly thong qua kha nang tra cru nhanh, truc quan héa dir
liéu trén ban d6 s6 va hé tro thong ké dién tich theo cac
tiéu chi quan ly khac nhau. So véi phwong thirc quan ly
truyén thong dwa trén ho so gidy va dir liéu phan tan, hé
théng WebGIS gép phan ting tinh thong nhit, minh bach
va gidm thoi gian téng hop, xt ly thong tin, dong thoi hd
tror 14p ké hoach va diéu chinh st dung d4t nong nghiép.

Tuy nhién, hiéu qua quan ly tir co s& dir liéu s6 vin
hanh trén nén tdng WebGIS van phu thudc vao viéc cap
nhét dir liéu dinh ky va sw phéi hop gitra cac don vi quan
ly. Trong thoi gian té1i, cin tiép tuc hoan thién co ché cip
nhat va bé sung cac chirc nang théng ké - phan tich nham
nang cao vai tro cia WebGIS trong quan ly dit sdn xuit
nong nghiép tai dia phwong.

4. Két luan

Nghién ctru di xay dung dwoc co s dir liéu s6 van
hanh trén nén tang WebGIS vé dit sdn xuit nong nghiép
tinh Phu Yén (nay 1a 34 xa phudng phia Dong tinh Dak
Lak) tuan thi quy dinh cta co s& dit liéu quéc gia vé dat
dai trén co s& tich hop va chuin héa cac dir liéu khong
gian - thudc tinh vé hién trang str dung dit, thé nhudng,
nong hoéa, don vi dat dai, thich hgp dit dai va dinh
hwéng st dung dat, st dung phan bon. Hé thong WebGIS
la céng cu quan ly, khai thac va cung cip thong tin, cho
phép quan ly va tra ctru théng tin dit néng nghiép mot
cach tap trung, truc quan theo don vi hanh chinh va theo
khoanh dat.

Két qua cho thiy, co s& dir liéu s6 vin hanh trén nén
tang WebGIS 1a cong cu hitu ich hd trg quan ly nha nwéc
veé dat san xudt nong nghiép, 1ap ké hoach sir dung dat va
cung cip thdng tin phuc vu chi dao sadn xuit nganh trong
trot, gop phan nang cao tinh minh bach va hiéu qua khai
thac dir liéu dat dai, déong thoi thiuc ddy chuyén déi s6
nganh néng nghiép.



Tuy nhién, hiéu qua &ng dung ctia hé théng van phu
thudc vao viéc cip nhit dir liéu dinh ky va diéu kién ha
tang CNTT. Trong thoi gian tédi, cdn tiép tuc hoan thién
co ché cap nhat va bs sung cac chirc nidng hd tro phan
tich nham nang cao vai tro cia WebGIS trong quan ly va
st dung bén virng dat san xuat néng nghiép.

K&t qua nghién ciru 1a mot phén ctiia nhiém vu khoa
hoc va cong nghé cip qudc gia “Nghién ciru xay dung co
s& dir liéu s6 vé dat san xudt ndng nghiép tinh Phu Yén”.
Tap thé tac gid xin chin thanh cdm on B Khoa hoc va
Cong nghé, UBND tinh Phu Yén (nay 1a tinh Dak Lak) da
cung cip kinh phi va tao diéu kién dé nghién cru nay
dwoc thwc hién thanh cong.
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Tom tat:

Hut thudc 14 1a nguén phoi nhiém chinh ctia nhiéu kim loai vi lwong déc hai. Trong sd cac ngudn phoi nhiém phé bién,
thudc 14 1a mét trong nhirng nguyén nhan hang dau dan dén sw tich lily cac kim loai nhw cadimi (Cd), chi (Pb), niken
(Ni), arsen (As) va crom (Cr) trong co' thé. Nghién ctru nay str dung méng tay lam chi thi sinh hoc dé€ danh gia tich liiy kim
loai & nam gi&i hit thudc va khong hiit thuéc. Miu méng tay dwoc phan tich bing ky thuat huynh quang tia X phan xa
toan phian [TXRF) So v&i nhom khong hiit, nhém hit thuéc c6 ham lwgng Cr, Ni, As, Cd va Pb cao hon dang ké (p<0 05),

trong khi Zn va Se giam ré rét. 0 nhém hut thuoc, tuoi tu'o'ng quan thuin vé&i cac nguyén t6 doc hai (Cr, Ni, As, Cd va Pb)
va twong quan nghich véi cac nguyén to thiét yéu (Cu, Zn va Se). Phéan tich Spearman cho thiy méi twong tac déi khang
gitra kim loai niing va nguyén t6 thiét yéu. Két qua khang dinh méng tay l1a céng cu hiéu qua dé theo déi phoi nhiém kim
loai lau dai, dong thoi cung cAp bang chirng sinh hoc ré rang vé tac dong tiéu cwc cta hit thuéc 14 dén can bang vi lwong.

Tir khéa: hut thudc 14, kim loai ndng, méng tay, nguyén t6 vi lwgng, ky thuit huynh quang tia X phan xa toan phin.
Chi s6 phdn logi: 1.4, 3.1, 3.3

Metal concentrations in fingernails of male smokers and non-smokers:

Analysis using total reflection X-ray fluorescence

Van Hanh Nguyen®? 3, Thi Minh Sang Nguyen*, Thi Hong Loan Truong® #°, Thi Truc Linh Nguyen' %5,
Thi Thu Huong Tran* ¢, Van Dong Nguyen?’, Truc Phuong Huynh*?*

Department of Physics - Engineering Physics, University of Science, Vietnam National University, Ho Chi Minh City, 227 Nguyen Van Cu Street, Cho Quan Ward, Ho Chi Minh City, Vietnam
2Vietnam National University, Ho Chi Minh City, Vo Truong Toan Street, 33 Quarter, Linh Xuan Ward, Ho Chi Minh City, Vietnam
3Department of Radiotherapy Machine Operation, Ho Chi Minh City Oncology Hospital, 12 Street 400, Tang Nhon Phu Ward, Ho Chi Minh City, Vietnam
*Department of Nuclear Physics and Engineering, Dalat University, 1 Phu Dong Thien Vuong Street, Lam Vien - Da Lat Ward, Lam Dong Province, Vietnam
*Nuclear Engineering Laboratory, University of Science, Vietnam National University, Ho Chi Minh City, Dong Hoa Ward, Ho Chi Minh City, Vietnam
*Department of Nuclear Medicine, Lam Dong General Hospital, 1 Pham Ngoc Thach Street, Cam Ly - Da Lat Ward, Lam Dong Province, Vietnam
"Faculty of Chemistry, University of Science, Vietnam National University, Ho Chi Minh City, 227 Nguyen Van Cu Street, Cho Quan Ward, Ho Chi Minh City, Vietham

Received 26 July 2025; revised 19 August 2025; accepted 25 August 2025

Abstract:

Cigarette smoking is a major source of exposure to toxic trace elements. Among common sources of exposure,
cigarette smoking is one of the leading causes of the accumulation of metals such as cadmium (Cd), lead (Pb), nickel
(Ni), arsenic (As), and chromium (Cr) in the human body. In this study, fingernails were used as a biomarker to assess
metal accumulation in male smokers and non-smokers. The fingernail samples were analysed using total reflection
X-ray fluorescence (TXRF). Compared with non-smokers, smokers had significantly higher levels of Cr, Nj, As, Cd, and Pb
(p<0.05), while Zn and Se levels were substantially lower. In smokers, age was positively associated with toxic elements
(Cr, Nj, As, Cd, and Pb) and negatively correlated to essential elements (Cu, Zn and Se). Spearman correlation analysis
showed antagonistic interactions between heavy metals and essential elements. These findings confirm that fingernails
are an effective tool for monitoring long-term metal exposure and provide clear biological evidence of the adverse effects
of cigarette smoking on trace element balance.

Keywords: fingernails, heavy metals, smoking, total reflection X-ray fluorescence, trace elements.

Classification numbers: 1.4, 3.1, 3.3
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1. it van de

Phoi nhiém v&i cac nguyén t6 vi lwong, dic biétla cac
kim loai nang doc hai, dang ngay cang dwoc quan tam
do anh huwdng truc ti€p dén stirc khoe con nguoi. Trong
s6 cac ngudn phoi nhiém phd bién, thudc 14 12 mot trong
nhitng nguyén nhan hang dau dan dén s tich liy cac
kim loai nhw cadimi (Cd), chi (Pb), niken (Ni), arsen (As)
va crom (Cr) trong co thé [1-4].

Nhiéu nghién ctru da ghi nhan rang ham luwong cac
kim loai ddc hai nhw Cd, Pb, As, Cr, Ni va Tl (thali) trong
mau toan phin, huyét thanh, téc va mé6 cia nguwdoi hat
thu6c cao hon 16 rét so véi ngudi khong hut thudc
[4-7]. Viéc huat thudc khong chi lam ting phoi nhiém véi
cac nguyén t6 doc ma con lam rdi loan cin bang cla cac
nguyén t6 thiét yéu nhw kém (Zn), déng (Cu) va selenium
(Se) - nhirng chat c6 vai trd quan trong trong hé thong
chdng oxy hda va chitrc ning mién dich [4, 6, 7]. Cac yéu
t6 nhw s8 lwgng thudc 14 hit moi ngdy va thoi gian hut
cling c6 moi lién quan chit ché véi mie tich liy kim loai
trong co thé [5, 6].

Mong tay 1a mo sinh hoc ¢6 tdc do phat trién chdm va
it chiu dnh hwéng béi dao dong sinh ly tirc thoi, vi vay
dwoc xem 1a chi thi sinh hoc dang tin cdy dé danh gia
mirc dd phoi nhiém nguyén t3 vi lwong kéo dai [8-10].
So v&i cadc mau sinh hoc khéc trong co thé con ngui,
mau moéng tay dé thu thap, thuin tién bao quan, khong
xam l4n va phan anh tinh trang phoi nhiém tich liiy trong
khoang thoi gian vai tuin dén vai thang [11-13].

Trong nghién ctru nay, ching tbéi s dung phwong
phép phan xa toan phan huynh quang tia X (TXRF - Total
Reflection X-ray Fluorescence), mot ki thuat phan tich
da nguyén t6 nhay, chinh xac va khong pha huy, dé xac
dinh ham lwgng mwoi nguyén t8 (Cr, Mn, Fe (sat), Ni, Cu,
Zn, As, Se, Cd, Pb) trong méng tay cua nam gi&i c6 va
khong cé théi quen hut thudc. Muc tiéu ciia nghién ctiru
nham: (i) So sanh sw khac biét vé ham lwgng nguyén t6
gitra hai nhém; (ii) Phan tich xu hwéng tich liy theo tudi;
va (iii) Panh gia kha ndang st dung méng tay nhw chi thi
phoi nhiém kim loai trong cdng dong. Két qua thu dwoc
khong chi gitp lam r6 tac dong sinh hoc ctia thudc 1a ma
con c6 thé hd trg cho cac chién lwgc gidm sat phoi nhiém
va phong ngtra nguy co bénh Iy lién quan dén kim loai
nang.

2. Vat liéu va phuong phap nghién ciu
2.1. Thu thdp va lam sach mdu méng tay

MAau moéng tay dwoc thu thap tir hai nhém déi twong
nghién ctru (nam gi6i): (i) nhom hut thudc 14 (n=36, tudi
22-70, trung binh 42,9+14,0) gdbm nhirng ngwoi hit trén
10 di€u/ngay trong it nhat mdt nam, khdng co tién st
bénh nghiém trong; (ii) nhém khoéng hut thuéc 14 (n=50,
tud6i 18-63; trung binh 41,5+12,0) hoan toan khong cé
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tién st hat thudc va cling khong mac bénh nghiém trong
trud¢e ddy. Thanh phin nghé nghiép ctia nhém hat thude
1an lwot 1a: cong nhén 33,3%, lao dong tw do 41,7%, tri
thirc 25,0%; nhém khong hut thudc: cong nhin 24,0%,
lao dong tw do 26,0%, tri thirc 50,0%. Cac mau dwoc thu
thap tir than nhan ctia cic bénh nhan dang diéu tri tai cac
bénh vién & TP. H6 Chi Minh va nhitrng nguwoi dang sinh
séng va lam viéc tai TP. H6 Chi Minh.

Trwéc khi 1y mau, ngudi tham gia dwoc riva sach hai
ban tay bang cdn 70% nham loai bé bui ban, dau va tap
chit trén bé mat. Toan bo 10 méng tay dwoc cat bang
kém thép khong gi da dworc vé sinh va tiét trung, sau do6
cho vao tdi polyethylene sach, ddn nhin mi sd va bao
quan & diéu kién kho rdo cho dén khi phan tich. T4t ca
ngudi tham gia déu dwoc tw vAn day da va dong y tham
gia nghién ctru trén nguyén tic tw nguyén, voi cam két
bao mat thong tin cd nhan.

Tai Phong thi nghiém B6 mén Vatly hat nhan, Trueong
Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia TP. H6 Chi
Minh, quy trinh 1am sach miu dwoc 4p dung theo cac
nghién ctru trwdc day cia nhom [14-17], tém tit nhuw
sau: 1) Ngdm mau trong nwéc cat 10 phut, sau d6 ngdm 5
phit trong con 90% va khudy nhe dé gidam nhiém khuin
do ndm, vi khuin; 2) Ngdm trong Acetone (Merck, Dirc)
va danh siéu Am 5 phut, ldp lai 3 1an véi acetone méi
nham loai bé cac chit hitu co bAm dinh; 3) Ngdm trong
dung dich Triton X-100 2% (Merck, Dtrc) va danh siéu
am 5 phut, 13p lai 3 1an dé tiy sach vét ban bam trén bé
mat; 4) Rra ba lan bang nuéc cat (mdi lan 1 phat) dudi
tac dong siéu Am dé€ loai bo hoan toan chit tiy rira con
sot; 5) Sdy kho mau trén gidy loc & nhiét do phong trong
12 gio.

Céac mau c6 ndng dd Ti, Cr, Mn hoic Fe cao bat thwong
sé& bi loai b, vi diéu nay cho thidy kha ning miu chua
dwoc lam sach hoan toan.

2.2. Chudn bi mdu dé phan tich TXRF

Tai Phong Thi nghiém Khoa Vit ly va Ky thuat hat
nhan, Trudng Pai hoc Pa Lat, cAdc mau méng tay dwoc
1am sach lai bang Acetone va nwéc tinh khiét, sau dé sdy
khd & 40°C trong 10 phut. P& phan tich biang phwong
phap TXRF, miu dwgc pha hdy hoan toan thanh dung
dich dong nhit theo quy trinh da mé ta trong cac nghién
clru truede [16, 17], tém tit nhw sau:

Khéi Iwong kho ciia méi mau (30-180 mg) duwgc can
chinh xac va cho vao binh Teflon riéng, chira 1,0 ml HCI
(37%, Merck, birc) va 2,0 ml HNO, (65%, Merck, Dirc).
Mau dwoc lic nhe trong 30 gidy dé hoa tron véi axit, sau
dé6 tién hanh pha maiu bang hé théng vi sébng MARS 6
(CEM Corporation, My) & 200°C trong 15 phut, tiép tuc
gia nhiét thém 15-20 phat. Sau khi két thuc, cac binh
dwoc lam ngudi dén nhiét do phong.
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Dung dich thu dwgc dwgc pha lodng dén thé tich cubi
1,5 ml trong binh dinh m&c da hiéu chuin, bao gom
1,35 ml dung dich mau va 0,15 ml dung dich chuan ndi
Ga 10 ppm (1000 mg/] Ga trong axit nitric 5% va axit
clohydric, Merck, Btrc), ddm bao néng dé Ga cudi cung
12 1,0 ppm. MAu dwoc lac tw dong trong 3 phut dé dong
nhit hoan toan chuin ndi va chat phan tich.

T dung dich dong nhit, hut chinh xac 10 pl va nhé
1én dia mang miu bang thach anh sach, sau dé6 siy &
35°C trong 10-15 phut. Cac dia mang mau sau khi chuin
bi dwoc dwa truc tiép vao may phd ké TXRF dé phan tich.

DE kiém soat va loai trir anh huwéng nhiéu tir cac hoa
chat st dung trong phan tich, mot miu trang (blank)
dwoc chuin bi theo quy trinh sau: Pha hdén hop gom
1,0 ml HCl va 2,0 ml HNO, vao binh dinh mtrc, sau d6 bd
sung thém 2,0 ml nwéc siéu sach. Dung dich dwoc dat
trén may lic tw dong trong 3 phat dé ddm béo tron déu.
Tiép theo, hut 10 ul dung dich va nhé 1én dia mang mau
bang thach anh, sau d6 sdy khdé & 35°C trong 10 phit
trudre khi tién hanh do.

2.3. H¢ phé ké TXRF

Phan tich cac nguyén t8 vi lwong trong mau méng
tay dwoc thwe hién trén hé phé ké TXRF S2 PICOFOX
(Bruker, btc) tai Phong Thi nghiém Khoa Vat ly va Ky
thuat hat nhan, Trweong Pai hoc Pa Lat. Day 1a hé théng
ban tw dong, cho phép phan tich dinh tinh va dinh lwong
da nguyén to tir Al dén U véi gidi han phat hién tot & mirc
ppm, thim chi ppb trong mét sd truwedng hop. Hé théng
str dung ong phat tia X véi anot molypden (Mo-K =17,5
keV), hoat dong & dién ap 50 kV va dong 202 pA, két hop
v&i dau do troi silicon (SDD) c¢6 d6 phan gidi nang lwong
FWHM la 135,94 eV tai dinh Mn-K .

Thu thap va xi ly dit liéu dwoc thuc hién bang
phan mém Spectra 7 tich hop v&i hé diéu khién cla
S2 PICOFOX. Trong mdi lan phan tich, nAm mau dwoc
do lién ti€p, mdi mau dwoc chiéu va do trong 600 giay.
Mbi miu moéng tay duoc do 1ap lai ba 1an dé dadm bao do
chinh x4c. Cac thong sé hiéu ning ctia hé thdng, bao gbm
do lap lai, do chinh xac va gi¢i han phat hién khi phan
tich mau méng tay da dwoc xac nhan trong nghién ctru
cia H.T. Phuong va cs (2021) [16].

2.4. Phdn tich théng ké

Cac phép phan tich théng ké dwoc thuc hién bang
phin mém OriginPro version 2012b (Origin Lab
Corporation, M¥). Su khac biét c6 y nghia thong ké gitra
hai nhém dwoc kiém dinh bang U-test (Mann-Whitney),
v&i mirc ¥ nghia p<0,05. M6i twong quan gitra cac bién
dwoc danh gid bang hé s§ twong quan Spearman. T4t ca
biéu d6 va xir 1y s6 liéu dwoc trinh bay dwéi dang trung
vi hodc gid tri trung binh + d6 1éch chuén, tuy theo phin
bé dir liéu.
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3. Két qua

3.1. Ham lwong cdc nguyén té quan tdm trong
mong tay

Sau khi hiéu chinh mAiu tring (blank), két qua phan
tich ham lwgng ctia 10 nguyén t6 quan tdm (Cr, Mn, Fe,
Ni, Cu, Zn, As, Se, Cd va Pb) trong méng tay ciia nguoi
dan 6ng hut thudc va khéng hut thudc, va cac phép phan
tich thdng ké mé ta thu dwgc nhw thé hién trong bang 1.
Trong dé co6 chi ra cac gia tri trung binh (mean), trung
vi (median), do léch chuin (standard deviation), nhé
nhat (min) va 1én nhat (max). O’ ca hai nhém, ham lwong
clia cac nguyén t6 thu dwoc & mic vét, tir ~0,60 dén
~140 mg/kg. P6i véi nhom khong hut thudc, thi tw ting
dan vé ham lwgng trung binh nhw sau: Cd<As<Pb<Se
<Ni<Cr<Mn<Cu<Fe<Zn. Trong khi d6, d6i véi nhém
hit thudc thr tw ting dan cé sw thay ddi nhd, cu thé:
Se<Mn<Pb<As<Cd<Cr<Ni<Cu<Fe<Zn.

Bang 1. Cac tham sé théng ké vé ham lwong (mgl/kg) cac nguyén
té quan tam.

Nguyén Nhém Trung Doléch Trung Nhé Lén
t6 binh chuin vi nhit nhat

e e s 098 020 224
Cr thuoc

Hiit thudc 2,30 1,21 212 091 6,23

T 1,25 0,97 096 0,11 3,83
Mn thuoc

Hit thudc 1,42 1,09 1,40 011 545

dnghle 50,1 662 239 2916
Fe thuoc

Hiit thudc 68,4 38,3 61,2 22,0 2024

LGWIEIEE g 0,57 090 0,14 2729
Ni thuoc

Hiit thudc 2,58 1,50 241 0,66 7,80

B gy 1,96 320 0,87 862
Cu thudc

Hiit thudc 3,34 1,54 370 084 6,74

Khénghit 4,3 516 1233 751 2989
7n thuoc

Hiit thudc 89,6 38,3 89,3 231 217,0

Khénghdt o) 0,39 072 021 1,90
As thuoc

Hit thudc {777 0,73 1,60 051 341

Khénghit o, 0,52 082 050 324
Se thuoc

Hit thudc 0,63 0,31 056 034 1,84

MR 0,54 063 004 1,97
cd thuoc

Hiit thudc 2,29 0,95 231 0,68 4,93

Khonghit 5, (42 073 029 1,83
Pb thuoc

Hiit thudc 1,64 0,77 155 064 353

1
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Hinh 1. Biéu db phan bé ham lwong trung vi. (A) So sanh giira nhém khong huat thude va hit thube (nguyén té Fe va Zn dwoc tinh theo thang
log); (B) Ty s6 ham lwgng trung vi ctia nhém hat thudc so véi nhém khong hat thube.

Bang kiém tra sw phan bé ham lwgng cia cac nguyén
t6 v&i phép ki€ém Shapiro - Wilk, ching tdi nhan thay
sw phin b6 ham lwong cla tit cd cic nguyén té khong
tudn theo phéan b6 chuln (p<0,05). Vi vy, phép kiém phi
tham s6 Mann - Whitney U-test dwoc st dung dé danh
gid sy khac biét c6 y nghia thong ké (p<0,05) ham lwgng
nguyén t6 trong mong tay gitta hai nhém. Hinh 1 cho
thay biéu d6 so sanh ham lwong trung vi clia cac nguyén
t6 quan tAm (hinh 1A) va ty s6 cta ching (hinh 1B) giita
hai nh6m hat thuéc va khéng hut thudce. Két qua cho thiy
rang, ham lwong cac kim loai doc nhw Cr, Ni, As, Cd va Pb
trong méng tay nhém ngwoi hut thude cao hon dang ké
(c6 y nghia théng ké, p<0,05) so v&i nhém ngwdi khong
hut thudc lan lwotla 2,17, 2,67, 2,21, 3,70 va 2, 12 lan.
Nguwoec lai, cac kim loai thiét yéu nhw Zn va Se & nhom
nguwoi hut thude thap hon dang ké (p<0,05) so véi nhom
ngwdi khong hut thude Ian lwotla 0,72 va 0,69 1an. Trong
khi do, cac kim loai nhw Mn (p=0,476), Fe (p=0,380) va
Cu (p=0,933) cb bién thién giita hai nhém nhuwng sw khac
biét khéng dang ké (p>0,05) dwoc tim thiy trong nghién
clru nay.

3.2. bdnh gid ham Iwg'ng cdc nguyén té quan tdm
trong méng tay theo do tudi

Trong cdng viéc ndy, moi twong quan gitra dd tudi
va ham lwong cac nguyén t6 quan tAim dwoc phan tich
bang ANOVA véi gia tri p<0,05 dwoc xem 1a twong quan
c6 y nghia théng ké. Ngoai ra, méi lién hé tuyén tinh
dwoc danh gia thong qua hé s6 twong quan Pearson (r),
phuong trinh hoi quy tuyén tinh (bao gdm gia tri diém
chan va do déc), hé s6 xac dinh (R?), va gia tri F. Trong
dé, “diém chan” thé hién gia tri wéc lwgng ham lwong
nguyén t3 khi tudi bang 0 (theo ly thuyét), con “dd doc”
cho biét mic thay d6i ham lwgng (mg/kg) tang hoic
giam theo moi nam tudi.
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Doi véi nhém khéng hit thudc, két qua cho thiy chi
c6 Fe va As c6 mdi twong quan tuyén tinh véi do tudi
dat y nghia thong ké (bang 2). Cu thé, Fe giam tuyén tinh
theo tudi véir=-0,403, R?=0,162, F=9,29, p=0,004; trong
khi As tang tuyén tinh theo tudi véi r=0,320, R*=0,102,
F=5,48, p=0,023. Cac nguyén t6 con lai (Cr, Mn, Ni, Cu, Zn,
Se, Cd, Pb) khdong ghi nhdn mdi twong quan dang ké véi
tudi (p>0,05).

Bang 2. Cac thong $6 mo ta méi lién hé tuyén tinh giiva ham lwong
nguyén té va do tudi cia nhém khong hat thuébc.

Nguyén Diémchin D doc R gf(ysfg Gia Gia
to (mg/kg)  (mg/kg/tudi) - triF  trip
Cr 1,015 0,002 0,001 0,034 0,057 0,813
Mn 1,029 0,005 0,004 0,067 0,214 0,645
Fe 147,7 -1,666 0,162 -0,403 9,29 0,004
Ni 0,853 0,004 0,008 0,092 0,408 0,526
Cu 4,358 -0,020 0,015 -0,123 0,733 0,396
Zn 122,3 0,361 0,007 0,085 0,347 0,559
As 0,377 0,010 0,102 0,320 548 0,023
Se 0,776 0,005 0,012 0,108 0,570 0,454
Cd 0,850 -0,002 0,002 -0,041 0,081 0,777
Pb 0,749 0,004 0,012 0,110 0,588 0,447

Cac gia tri in dam chi ra c6 y nghia thdng ké (p<0,05).

DPoi véi nhom hiat thude, ngoai trir Mn (r=-0,161,
F=0,904, p=0,348) va Fe (r=-0,110, F=0,419, p=0,522)
khong c6 moéi twong quan tuyén tinh véi tudi, cac
nguyén t6 con lai c6 twong quan manh véi tudi (bang
3). Cu thé, cac nguyén t6 c6 méi twong quan dwong bao
gom: Cr (r=0,648, F=24,6, p<0,001), Ni (r=0,603, F=19,
5, p<0,001), As (r=0,726, F=37,8, p<0,001), Cd (r=0,644,
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F=24,1, p<0,001), va Pb (r=0,753, F=44,4, p<0,001); cac
nguyén té c6 mdi twong quan 4m bao gom: Cu (r=-0,568,
F=16, 2, p<0,001), Zn (r=-0,453, F=8,79, p=0,006), va Se
(r=-0,534, F=13,5, p<0,001).

Bang 3. Cac thong s6 mé ta méi lién hé tuyén tinh giira ham lwong
nguyén t6 va doé tudi ctia nhém hiit thuébe.

o Dt il w S G gy
Cr -0,116 0,054 0,419 0,648 24,6 1,96E-05
Mn 1,950 -0,012 0,026 -0,161 0,904 0,348

Fe 81,2 -0,297 0,012 -0,110 0,419 0,522

Ni -0,145 0,064 0,364 0,603 19,5 9,85E-05
Cu 5,981 -0,062 0,323 -0,568 16,2 2,98E-04
In 141,8 -1,218 0,205 -0,453 8,79 6,00E-03
As 0,176 0,037 0,527 0,726 37,8 5,48E-07
Se 1,125 -0,011 0,285 -0,534 13,5 8,02E-04
Cd 0,439 0,043 0,415 0,644 24,1 2,26E-05
Pb -0,096 0,041 0,566 0,753 444 1,19E-07

CA4c gia tri in dam chi ra cé y nghia thdng ké (p<0,05).

3.3. Pdnh gid méi twong quan giira tuéi - nguyén
té'va nguyén té - nguyén té ctia nhém hiit thuéc

Nghién ctru khéo sat sw &nh hwdng do tudi cia nhém
ngudoi hit thudce 18n ham lwgng nguyén té cling nhuw sy
twong tac gitta cac nguyén té v&i nhau qua hé sé twong
quan Spearman. K&t qua ctia phép phan tich dwoc chira
trong bang 4. Cling nhuw khdo sat mdi twong quan tuyén
tinh trwéc diy, trong cong viéc nay cac nguyén t6 doc
nhu Cr, Ni, As, Cd, va Pb ¢6 méi twong quan dwong manh
vGi do tudi cia nhom ngudi c¢b thdéi quen hit thudc.
Trong khi d6, cic nguyén t6 thiét yéu Cu, Zn, va Se c6 méi
twong quan nghich dwoc tim thiy trong nghién ciru nay.
Bang 4. Hé s6 twong quan Spearman cua cac bién khao sat trong
nhém huat thuoc.

Tuoi Cr Mn Fe Ni Cu Zn As Se Cd Pb

Tudi 1,00

Cr 068 1,00

Mn -029 -0,09 1,00

Fe -025 -023 022 1,00

Ni 0,76 0,60 -0,18 -0,12 1,00

Cu  -0,57 -037 055 028 -033 1,00

In  -054 -045 013 010 -032 0,35 1,00

As 0,72 024 -032 009 043 -049 -047 1,00

Se -0,57 -028 031 039 -040 061 022 -042 1,00

¢d 066 042 -007 -010 057 -013 -041 054 -0,46 1,00

Pb 076 0,70 -017 -0,18 0,63 -020 -0,41 041 -029 046 1,00

C4c gia tri in dam chi ra c6 y nghia thdng ké (p<0,05).
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Trong phéan tich twong quan nguyén t6 - nguyén t6
cho thiy, médi twong quan dwong manh dwoc tim thiy &
cac cdp Cr-Ni, Cr-Pb, Mn-Cu, Ni-Cd, Ni-Pb, Cu-Se, va As-
Cd. Trong khi d6, mdi twong quan dwong trung binh cé
y nghia théng ké dwoc tim thiy & cac cap nguyén t6 Cr-
Cd, Fe-Se, Ni-As, Cu-Zn, As-Pb, va Cd-Pb. Nguoc lai, moi
twong quan nghich cé y nghia thdng ké dwoc tim thiy &
cac cdp nguyén t6 Cr-Cu, Cr-Zn, Ni-Cu, Ni-Se, Cu-As, Zn-
As, Zn-Cd, Zn-Pb, As-Se, va Se-Cd.

4. Ban luan

Két qua phéan tich nguyén t6 trong moéng tay cho thiy
sw khac biét ro rét gitta hai nhom nguwdoi hut thude va
khong hiat thudc, ddc biét déi véi cac nguyén t6 kim loai
doc hai nhw Cr, Ni, As, Cd va Pb. Ham lwong trung vi cda
cac nguyén t6 nay & nhém hut thudc cao hon dang ké so
v&i nhém khong hit thuéc, véi hé s6 ting lan lwotla 2,17
(Cr), 2,67 (Ni), 2,21 (As), 3,70 (Cd), va 2,12 (Pb). Pitu
nay phan anh vai tro quan trong ctia khéi thudc 14 nhw
mot ngudn phoi nhiém chinh cac nguyén t6 doc, von da
dwoc xac nhan 13 ¢ mat trong thanh phin cia thudc 14
va khéi thudc [1, 18].

Cac nguyén t6 ké trén déu c6 doc tinh cao va kha nang
tich ldy sinh hoc. Vi du, cadimi (Cd) 1a kim loai nang gay
déc cho than va hé xwong, va dwgc IARC xép vao nhom
chat giy ung thw & nguwoi [19]. Twong tw, Pb dnh huwéng
tiéu cwc dén hé than kinh va phat trién tri tué, dac biét &
tré em, con As 1a nguyén t6 ¢6 doc tinh mén tinh va 1a yéu
td nguy co cha nhiéu loai ung thw [20, 21]. Crom (Cr),
dac biét & dang héa tri sdu (Cr(VI)), 1a mot chit gy ung
thw nghé nghiép da dwoc biét dén rd rang, cé lién quan
dén ung thw phéi va tén thwong dwong hdé hip do kha
nang gay ra stress oxy héa [19, 22, 23]. Niken (Ni) ciing
dwoc cong nhan 12 c6 tiém ning gay ung thu, dic biét 1a
& hé ho hép, va da dugc ghi nhan c6 lién quan dén tén
thwong DNA, ddc tinh d6i véi hé mién dich, ciing nhw
tang nguy co ung thw trong moi treong tiép xic cong
nghiép va hut thuéc 14 [19, 24]. Sy hién dién véi ham
lwgng cao hon cla cac nguyén t6 nay trong mong tay
nhém ngudi hut thudce 1a bang chirng sinh hoc rd rang
cho thdy mirc d6 phoi nhiém cao hon trong co thé, tich
tu qua thoi gian dai.

Nguoec lai, cic nguyén t6 thiét yéu nhw Zn va Se lai c6
xu hwéng gidm & nhéom hut thudc, véi mike trung vi chi
bang 0,72 va 0,69 1an so v&i nhém khong hut thudc. Zn
va Se la cac nguyén to vi lwgng dong vai tro quan trong
trong hé mién dich, chéng oxy hoa, va bdo vé té bao khoi
tén thwong do stress oxy hoa [25, 26]. Viéc gidm nong do
clia chung c6 thé 1a hé qua cla sy mit cin bang chuyén
héa do doc chit tir khoi thudc, ciing nhw do sy canh
tranh hip thu sinh hoc v&i cac kim loai nang [27].

Pang chd y, ham lwgng cia mot s6 nguyén t6 thiét
yéu khac nhw Fe, Mn va Cu khong khac biét dang ké gitra
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hai nhém (p>0,05), diéu nay c6 thé phan anh co ché diéu
hoa ndi mdi chit ché cia co thé d6i véi cac nguyén té nay
hodc sw bu trir tir ché do an [28, 29].

Phén tich theo d6 tu6i cling cho thay xu hwéng tich lay
cac nguyén té doc hai (Cr, Ni, As, Cd, Pb) ting theo tudi &
nhém nguwoi hat thudc, trong khi cic nguyén té thiét yéu
(Cu, Zn, Se) lai gidm. Piéu nay cang khang dinh sy tich Iy
sinh hoc kéo dai cta c4c kim loai ndng qua phoi nhiém
thudc 14, ddng thoi lam suy gidm nguén du triv nguyén té
vi lwgng trong co thé, c6 thé gy anh hwdéng 1au dai dén
strc khée [8, 10]. Trong khi d6, & nhdém khdng hut thudc,
chi cé As ting va Fe giam theo tudi - mot két qua phu hop
véi nhiéu nghién ctru dich té trwdc day [29].

Két qua phan tich twong quan giita cidc nguyén to
cling hd tro cho cac phat hién trén. Méi twong quan
dwong manh gitra cac cdp Cr-Ni, Ni-Cd, Cd-Pb... cho thiy
xu hwéng tich lily dong thoi cta cic kim loai doc khi
phoi nhiém [30]. Ngwoc lai, cdc m8i twong quan am giita
nhom nguyén t6 ddc va nhdm nguyén t6 thiét yéu nhw
Cr-Cu, Ni-Se, Zn-As... cho thiy kha ning cac kim loai doc
c6 thé can tré hap thu, chuyén hoéa hodc lam suy gidm dw
trir cac vi chit dinh dwdng cin thiét [27, 30].

Téng thé, cac phat hién tir nghién ciu nay cung cap
bang chirng manh mé rang viéc hat thudc 14 1am gia ting
phoi nhiém cac kim loai doc hai va 1am suy gidm lwong
nguyén t6 thiét yéu trong co thé, thé hién qua miu méng
tay - mot chi thi sinh hoc hiéu qua, phan anh mic phoi
nhiém tich ltiy dai han [12, 31, 32]. Nhitng thay dé&i nay
c6 thé gop phan giai thich co ché sinh hoc dang sau cac
nguy co strc khoe lién quan dén hit thudc, bao gdom roi
loan chuyén héa, bénh tim mach va ung thw [19, 20].

5. Két luan

Nghién ctru nay da chirng minh rang mong tay 1a chi
thi sinh hoc hiéu qua dé danh gia phoi nhiém nguyén t§
vi lwong va kim loai nang & ngudi. K&t qua phan tich cho
thay, nhirng ngwoi hat thudce ¢6 ham lwong cac kim loai
ddc hai nhw Cr, Ni, As, Cd va Pb cao hon dang ké so véi
nhém khong hut thudc, dong thoi lai 6 ham lwgng thip
hon cla cac nguyén to thiét yéu nhw Zn va Se. Sw khac
biét nay c6 y nghia thong ké va cho thiy anh hwong ro rét
clia théi quen hut thudc dén can bang khoang vi lwong
trong co thé.

Ngoai ra, su tich Iy cac kim loai d§c c6 xu huwdng tang
theo tu6i & nhom ngwoi hit thudc, trong khi cac nguyén
t6 thiét yéu lai gidm, phan anh co ché tich liy sinh hoc va
nguy co tiém 4n cho stc khoe theo thoi gian. Phan tich
twong quan nguyén t6 - nguyén té ciing goi y kha nang
canh tranh hp thu hodc twong tac doi khang gitra cac
kim loai déc va nguyén té thiét yéu.
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Nhitrng phat hién nay cung cip co s& khoa hoc hiru
ich cho viéc sir dung méng tay trong gidm sat phoi nhiém
moi treong & cong dong, dong thoi lam néi bat tac dong
batloi ctia thudc 14 d6i véi trang thai dinh dwong khoang
chat va strc khoe con ngudi. Cac két qua tir nghién ctru
c6 thé ho trg cho cac chién lwgc can thiép y té cong cong
nham giam thiéu phoi nhiém va ning cao nhan thirc vé
tac hai ctia thuéc 14

Nghién ctru nay dwoc tai tro bdi Quy Phat trién Khoa
hoc va Cong nghé Quoéc gia trong dé tai ma s6 103.04-
2023.05. CAc tac gia xin chan thanh cdm on.
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X4y dung ché d¢ tiét trung
cho san pham thach den Cao Bang dong lo thiy tinh

Mai Thi Bich Thao", Tran Ha, Nguyén Phwong, Bui Bich Thuy, Phiing Phwong Anh, Nguyén Nhw Quynh,
Nguyén Huy Céng, Trinh Phan Manh
Vién D6i méi sdng tao Qudc gia, nha C6, phwirng Thanh Xudn, Ha Noi, Viét Nam

Ngay nhin bai 20/10/2025; ngay chuyén phan bién 22/10/2025; ngay nhan phan bién 11/11/2025; ngay chip nhan ding 19/11/2025

Toém tdt:

Muc tiéu ctia nghién ctru nay la xac dinh quan thé vi sinh vat (VSV) c6 trong san pham thach den, tir d6 xay
dung ché d@6 tiét trung phu hop nham kéo dai thoi gian bao quan san pham. K&t qua nghién ctru da xac dinh
dworc VSV dai dién cé trong thach den la Clostridium botulinum cé sirc Khang nhiét cao nhat lam co sé cho
viéc xdy dwng cong thirc tiét trung. Bén canh dd, nghién ctru da xac dinh cac théng s6 ky thuat lam co’ sé cho
tinh toan ché d tiét trung, tir d6 thiét 1ap cong thirc tiét trung cho thach den cu thé: Tri s6 giy chét nhiét tai
121°C dworc xac dinh la D,;,,=0,2 phut, v&i thoi gian giy chét nhiét twong &ng 0,9 phut. Thai gian gia nhiét
dé diém lanh dat 121°C la 14 phit véi lo 500 ml va 9 phut véi lo 200 ml. Cong thikc tiét trung dworc thiét 1ap
& 121°C trong 15 phit cho lo 500 ml va 10 phut cho 1o 200 ml. Két qua ctia nghién ctiru gop phan kéo dai thoi
gian bao quan, 6n dinh chit lwong san pham thach den Cao Biang dong lo thiy tinh trong qua trinh lwu théng,
phin phai.

Tir khéa: Clostridium botulinum, thach den, tiét trung, vi sinh vat.

Chi sé phdn logi: 1.6, 2.10

Development of a sterilisation regime
for Cao Bang Mesona chinensis jelly products packaged in glass jars

Thi Bich Thao Ma*, Ha Tran, Phuong Nguyen, Bich Thuy Bui, Phuong Anh Phung, Nhu Quynh Nguyen,
Huy Cong Nguyen, Phan Manh Trinh
National Academy for Advanced Technology and Innovation, C6 Building, Thanh Xuan Ward, Hanoi, Vietnam
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Abstract:

This study aimed to identify the microbial populations presentin Mesona chinensis jelly products and thereby
establish an appropriate sterilisation regime to extend product shelf life. The results identified Clostridium
botulinum, the microorganism with the highest heat resistance, as the representative microorganism
for establishing the sterilisation formula. In addition, the technical parameters required to calculate the
sterilisation process were determined, including a thermal death value at 121°C of D;,,=0.2 min and a
corresponding thermal lethality time of 0.9 min. The heating time required for the cold spot to reach 121°C
was 14 min for 500 ml jars and 9 min for 200 ml jars. The sterilisation schedule was established at 121°C
for 15 min for 500 ml jars and 10 min for 200 ml jars. The results contribute to extending the shelf life
and ensuring the quality of Mesona chinensis jelly products from Cao Bang packaged in glass jars during
circulation and distribution.

Keywords: Clostridium botulinum, Mesona chinensis jelly, microorganisms, sterilisation.

Classification numbers: 1.6, 2.10
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1. Dat van de

Cay swong sao con goi la cay thach den cé tén khoa
hoc la Mesona chinensis Benth, thuéc ho Hoa moi
Lamiaceae (Labiatae) [1]. Ciy swong sdo c6 ngudn goc
tir Trung Quéc 1a loai ciy than thao, thich hgp trong &
noi cé khi hau nhiét di gié muia khu vuc Dong Nam A va
phia Nam Trung Qudc [2]. Tai Viét Nam, ciy swong sdo
dwoc trong & mot s tinh nhw Cao Bang, Lang Son, LAm
Pong, Pong Thap... O cic tinh mién nui phia Bic, swong
s4o duoc trong nhiéu & huyén Thach An, tinh Cao Bang;
huyén Trang Dinh, tinh Lang Son; huyén Na Rj, tinh
Bic Kan (trwéc thoi diém sap nhap). Day 1a cay trong
x6a d6i gidm nghéo mang lai hiéu qua kinh té cho déng
bao cac dan tdc. Trong ciy swong sdo chira cic hop chat:
polyphenol téng, tanin, polysaccharide, pectin... Tanin c6
tac dung nhw chit chéng oxy héa, gidm cholesterol trong
mau. Cac polysaccharide trong dich chiét ciy swong sdo
gbm: galactose, glucose, mannose, xylose, arabinose,
rhamnose va galacturonic acid. Than, 14 cdy swong sdo
kho khi ngdm vao nwéc cic chit tao gel (polysaccharide
va pectin) trwong né tao thanh khéi thach mau den vi
thé ciy swong sdo la nguyén liéu chinh dé€ san xuit thach
den [3].

Hién nay, san xu4t thach den tlr cdy swong sdo & nhiéu
dia phwong, trong d6 c6 tinh Cao Bang, dang dwoc phat
trién theo hwéng khai thac loi thé vé nguén nguyén liéu
ban dia. Tuy nhién, quy md san xuit cht yéu thu cong,
quy trinh sdn xuit gdm cac bwdc co ban nhw: riva va dun
niu ciy swong so, loc 14y dich, thém bot nang réi dé vao
hép nhwa hodc gidy dé dong bao quan lanh lwu thong va
tiéu thu trén thi treong.

Mot trong nhirng thach thic 16n nhat trong san xuit
thach den hién nay 1a thoi gian st dung rit ngan, tinh
an toan khong cao, san phdm dé bi hw héng béi VSV,
diéu kién bdo quan lwu théng, phan phdi phirc tap do
phai thuc hién trong diéu kién lanh. Phan 16n co sé san
xudt thach den chi 4p dung dun s6i hodc thanh trung &
100°C va dong trong bao bi nhwa nén san phdm thwong
bi héng sau khong qua 7 ngay do mot s6 nguyén nhan:
dd pH cuda thach den la trung tinh, thanh phan c6 chira
polysaccharide trong méi trudmg nuwéc rat dé cho VSV
phét trién, bao bi mém khéng thé tiét trung nhw lo thuy
tinh...

Xu hwédng tiéu dung hién nay ngay cang dé cao yéu té
tw nhién, an toan va khéng héa chat bdo quan, viéc dam
bao chitlwong cta thach den thong qua tiét trung 1 mot
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trong nhitng chia khéa dé 6n dinh chat lwgng, nang cao
gia tri va ting kha nang canh tranh ctia san pham trén thi
tredng. Tir thiee t& d6, chdng téi tién hanh nghién ctru ky
thuét tiét trung thach den déng lo phu hop véi diéu kién
san xuit quy md vira va nho véi muc tiéu kéo dai thoi
gian bdo quan san pham thach den trong qué trinh tang
trit va lwu thong trén thi truong.

Co s& cua viéc xdy dwng ché do tiét trung la toc do
truyén nhiét va tinh khang nhiét con goi la d6 chiu nhiét
cta VSV giy théi rira, trong d6 chon VSV dai dién. P6i véi
san phim thach den cin x4c dinh thoi gian gy chét do
nhiét (TDT - thermal death time) ddi véi VSV dai dién
cho viéc thiét 1ap ché d6 tiét trung. Cé nhiéu phwong
phép xac dinh ché do tiét trung nhuwng vé thuc chit cac
tac gid déu chung mét co s& ly ludn. Ching tbi da tham
khdo cac cong trinh cda cac tac gia lam co s& cho viéc
nghién ctru xac dinh cdng thirc tiét trung cho sdn phidm
thach den déng lo [4-16]. K&t qua sé gép phan bé sung
di liéu khoa hoc, tao nén tang cho viéc hién dai héa quy
trinh san xuit thach den tai cic co s& quy mo vira va nho,
thic ddy phat trién kinh t€ dia phwong theo hwéng bén
virng va an toan thwec phadm cho san pham.

2. Dol tuong va phuong phap nghién ciiu
2.1. béi twong

Nguyén liéu cay swong sdo khé dwoc thu thap tai xa
Thach An, tinh Cao Bang. Tai moi diém 14y 1 kg swong
sdo kho theo phwong phap 1dy miu phan ting, ngiu
nhién, sau d6 tron déu. MAu sau khi thu thap dwoc déng
trong tai PE, ghi dia diém, thoi gian.

San phdm thach den niu theo cong thic:

- Dich chiét thach: 90,4% (ty 1é: swong sdo khd/nuéc
la 1/20); duwdng: 8%; tinh bdt nang 1,6%. Do pH thach
den: 7,1.

- Bao bi: lo thiy tinh trung tinh, ndp roing chiu nhiét.

+ Lo 500 ml: chiéu cao h=106 mm, dwong kinh
®=85 mm.

+ Lo 200 ml: chiéu cao h=90 mm, dwong kinh
®=63 mm.

2.2. Phwong phdp nghién ctru

Phwong phdp xdc dinh qudn thé vi sinh vdt cé trong
thach den: Xac dinh quin thé VSV cé trong thach den
theo phwong phap cia M. Pavlovic va cs (2013) [17].
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Thach den da phdi ché, xtr ly nhiét, déng lo, ddy nap
chwa qua tiét trung. Téng s& 10 mau déng trong lo 200 g
cho vao ti &m bao 6n & nhiét do 37°C. Theo ddi ddu hiéu
phéng trong qua trinh bao 6n. Ngay sau khi phat hién
phong (ké ca san phdm chwa phong), 14y ra khoi ti 4m va
xét nghiém VSV, phan 1ap va xac dinh danh tinh ctia cac
chi/ching VSV theo TCVN 11039-1:2015 va TCVN 4884-
2:2015. Mirc d6 hién dién cua vi khuin dwgc danh gia
dwa trén tin suit phat hién trong cdc mau. Chon chung
c6 kha nang chiu nhiét cao nhatlam VSV dai dién cho san
phim thach den.

Phuong phdp xdc dinh mirc nhiém khudn sdn phdm
thach den: Phdi ché san pham thach den, dong lo, chwa
qua tiét tring, chialam 2 nhém, mdi nhém 10 mAu. Nhém
A dé &' nhiét d6 phong 25-30°C thoi gian 3 h. Nhém B dwa
vao ti 4m nhiét do 37°C, bao 6n 3 h. Sau d6 dwa di xét
nghiém VSV, dém s6 lwong (ké ca bao tir) VSV. Tinh duoc
s6 lwong ban dau ctia VSV bi nhiém (gia tri N,).

Phwong phdp xdc dinh diém lanh trong lo thach den:
biém lanh 1a diém cubi cung trong lo san phidm thach
den dat nhiét do tiét trung. Khao sat tai 3 diém trong lo:
P1 (40%); P2 (50%); P3 (60%) tinh theo chiéu cao lo ké
tr day lo (hinh 1). Dung cu dé dat dau do do nhiét do tai
diém khao sat, dau do cé chiéu dai L=40 mm cho lo 500
ml; L=29 mm cho lo 200 ml (hinh 2).

P3
P2/
Pl

106 mm

85 mm

T
i I

Hinh 1. Vi tri a4t 6ng tham do trén lo.

Hinh 2. Ong do va déng hd do nhiét dé.
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Céch tién hanh: Pong diy san pham thach den vao lo
da 13p sin 8ng tham do, van chit nip, cdm dong ho do
nhiét vao 6ng tham do, cho ca cum (lo mau, 6ng tham do)
vao noi tiét trung, dwa day ra ngoai, day nip chit. Nang
nhiét noi tiét trang bang hoi bao hoa doc nhiét do trén
doéng ho, 1 phat 1 14n dén diém cubi cung dat nhiét do
tiét trung (T). Mdi mau 3 lo, 14y két qua trung binh cla
3 dot mau.

Phwong phdp thiét ldp céng thikc tiét trung: Thi
nghiém dworc thue hién trén noi tiét tring cao ap 500 lit,
st dung hoi qué nhiét. Céng thirc tiét trung duwoc thiét
1ap theo quy chudn nganh d6 hop [15] nhu sau:

A-B-C
T

trong do: Ala thoi gian ndng nhiét n6i dén nhiét do T, xac
dinh bang thwc nghiém; B 1a thoi gian gitr nhiét noi tiét
trung & nhiét do T khong doi; C la thoi gian 1am ngudi
xudng nhiét do mdi treong, xac dinh bang thuc nghiém;
T 1a nhiét do tiét trung, xac dinh tir tra ctu thoi gian gay
chét do nhiét déi véi VSV dai dién.

Thoi gian gitt nhiét B dwoc tinh theo cong thitc:
B=F +F, 8]

trong do: F_ 1a thoi gian gia nhiét dé diém lanh dat nhiét
do tiét trung T, xac dinh bang thwc nghiém; F,la thoi
gian can thiét dé diét VSV dai dién, tinh theo cong thirc:
F, =D, (logN, -logN)(2).Vé&iN, laso lwgng ban dau VSV
bi nhiém trong thach den; N, 1a s6 lwong cudi cing VSV
trong thach den sau tiét trung (logN, =0); D la tri s6 thoi
gian gy chét do6i véi VSV dai dién [17].

Phwong phdp xtr ly s6 liéu: TAt ca cAc mAu thach den
dwoc phan tich vé s6 lwgng VSV tong cong, vi khuin
va ndm men/mdc. S6 lwong VSV dwoc biéu thi bang
CFU/ml (Colony Forming Units trén mdi ml). Dit liéu thu
dwoc dwgc chuyén doi sang logarithm co sé 10 (log Ny)
dé gidm do 1éch 16n gitra cac gia tri va dam bao dir liéu
phu hgp véi cac phwong phéap théng ké.

3. Két qua va ban luan

3.1. Xdc dinh qudn thé vi sinh vt cé trong sdn
phdm thach den

Két qua xac dinh quan thé VSV cé trong sdn phim
thach den dwoc thé hién & bang 1.
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Bang 1. Quan thé vi sinh vat dwoc phat hién trong san pham thach den.

Thir tw Chi Chuing Mirc dd hién dién
1 Aeromonas A. caviae, €
2 Bacillus B. licheniformis ++
3 Bacillus B. coagulans ++
4 Brochothrix B. termosphacta +
5 Butyrivibrio B. fibrisolvens +
6 Cgrnobacterium C. maltaromaticum +
divergens
7 Clostridium C. botulinum +++
8 Clostridium C. butyricum ++
9 Clostridium C. difficile +
10 Clostridium C. pasteurianum ++
11 Clostridium C. perfringens ++
12 Clostridium C. tetani +
13 Erwinia Er. carotovora ++
14 Eubacterium E. barkeri ++
15 Escherichia E. coli +
16 Escherichia E. fergusonii +
17 Eubacterium E. eligens ++
18 Faecalibacterium E. prausnitzii +
19 Shigella S. dysenteriae +

Theo bang 1, VSV trong thach den gobm 3 nhém la
nam men, moc va vi khuln. Tap trung vao vi khudn giy
théi rira va chiu nhiét thu dwoc 12 chi, trong d6 c6 9
ching mrc d6 hién dién nhiéu nhit. Can c vao két qua
xét nghiém, phan lap va tra cttu cac ddc tinh sinh hoc ctia
cac chung chung t6i chon chiing c6 kha nang chiu nhiét
cao nhéitla C. botulinum [18] lam chiing VSV dai dién cho
san pham thach den.

Tlr cadc ngudn tai liéu cia G.M. Evancho va cs (2009)
[18], tra ciru dwoc tri s6 thoi gian giy chét déi véi C.
botulinumla D, =0,2.

Thuec té€ san phdm thach den cé d6 axit thip phai déi
mat véi VSV ¢6 stre khang nhiét cao tham chi rat cao, vi
vay phai chon nhiét do cho tri s6 D & 121°C cho an toan
v&i sadn phdm c6 do pH gan 7. Tai nhiét d6 chon 1a 121°C,
tri s6 D duoc ky hiéulaD,,,=0,2.

3.2. Nghién civu mirc nhiém khudn san phdm thach
den

Mtrc d6 nhiém khuén cta thach den trong hai mau A
va B dwoc thé hién & bang 2. K&t qua bang 2 cho gia tri
log N, trung binh trong thach den la 4,426.
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Bang 2. Két qua xét nghiém sé lwong vi sinh vat bi nhiém trwéc
tiét trung.

Kyhigu Téngsé visinh vat

mau Vi khudn Ndm men, méc Chung Log N,
Al 3,7.10° 3,1.10% 6,8.10° 3,83
A2 4,7.10% 4,3.10% 9,0.10° 3,95
A3 3,6.10° 3,3.10% 6,9.10° 3,84
A4 4,4103 3,8.10% 8,2.10° 391
A5 3,9.108 3,5.10% 7,4.10° 3,87
A6 5,8.103 4,7.10% 10,5.103 4,02
A7 6,4.10° 5,2.10° 11,6.103 4,06
A8 5,3.10° 4,9.10° 10,2.10% 4,01
A9 6,7.10° 5,6.10° 12,3.103 4,09
A10 7,7.103 6,5.10° 14,2.103 4,15
B1 2,7.10* 3,2.10* 5,9.10* 4,77
B2 3,5.10* 3,4.10* 6,9.10* 4,84
B3 3,4.10* 3,1.10* 6,5.10* 4,81
B4 2,6.10* 3,2.10* 5,8.10* 4,76
B5 3,3.10* 2,7.10* 6,0.10* 4,78
B6 4,7.10* 3,9.10* 8,6.10* 4,93
B7 5,2.10* 4,3.10* 9,5.10* 4,98
B8 4,4.10* 3,8.10* 8,2.10* 4,91
B9 5,8.10* 4,6.10* 10,4.10* 5,02
B10 5,1.10* 4,7.10* 9,8.10* 4,99
Téng 88,52
Trung binh 4,426

3.3. Tinh tho'i gian can thiét diét vi sinh vat (F )

Thoi gian can thiét dé tiéu diét s6 lwong VSV (trong
dé nguy hiém nhit 1a C. botulinum) c6 trong thach den
(k€ ca té€ bao va bao tir) xudng dén mikc an toan & nhiét
dd 121°C. Thuat ngit chuyén mon goi thoi gian can thiét
nay la thoi gian gay chét nhiét (TDT). Trong truedng hop
nay, 121°C 1a nhiét d6 tham chiéu. Gia tri TDT nay dworc
biéu thi bang tri s6 F, trong san phadm cu thé (thach den)
1aF , hodcviéttatlaF,.

Can c vao phwong trinh (2), F =D (log N, -logN ), ta
c6 F=0,2x(4,426-0)=0,885.

Thoi gian gy chét nhiét d6i véi VSV ma dai dién la
C. botulinum trong san pham thach den & nhiét d6 tham
chiéu 14 0,885 phut, tinh tron 1a 0,9 phut.

3.4. Nghién ciru xdc dinh diém lanh

Két qua biéu dién sy bién thién nhiét do trong thoi
gian gia nhiét lo thach den dén 121°C lay sé trung binh
clia 3 dot mAu thé hién trén bang 3.
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Bang 3. Bién thién nhiét do trong th&i gian gia nhiét lo thach den
dén 121°C.

Nhiét dd san pham Nhiét dd san pham

Mdc thoi 1o 500 ml (°C) 1o 200 ml (°C)
gian (phut)

P1 P2 P3  PI P2 P3
0 30 30 30 30 30 30
1 37 36 39 42 41 44
2 46 44 49 56 54 58
3 55 52 59 69 67 72
4 65 62 69 83 80 86
5 74 71 78 95 92 99
6 83 80 87 107 104 110
7 92 89 96 116 113 119
8 100 97 104 121 119 121
9 106 103 110 121 121 121
10 112 109 115
11 115 113 118
12 119 116 121
13 121 118 121
14 121 121 121

Két qua bang 3 cho thdy, & ca 2 loai lo (200 va
500 ml), diém P2 1a noi c6 toc do tang nhiét chdm nhit,
d6 chinh 1a di€ém lanh cAn x4c dinh.

3.5. Nghién citu xdc dinh thoi gian gia nhiét tiét
trung san phdm

Tl két qua thi nghiém ctia bang 3, chon diém lanh 1a
P2, d6 thi biéu thi duwong cong gia nhiét cia 2 san phim:
thach den dong lo 500 g (TB500) va thach den déng lo
200 ml (TD200) thé hién trén hinh 3.

140
120

Nhiét do (°C)

-
N B D o] o
o o o o o

o

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Thai gian gia nhiét (phut)
e TD200 e TDH500

Hinh 3. D6 thj dién bién nhiét do tai diém lanh trong qua trinh
gia nhiét san phadm thach den déng lo 500 g (TD500) va 200 ml
(TD200).

Két qua hinh 3 cho thay, thoi gian gia nhiét dé€ diém
lanh dat nhiét do tiét trung 121°C ctia sdn phidm thach
den déng lo 500 ml (TP500) 14 14 phat. Thay sé liéu
vao phuong trinh (1) ta c6 B=14+0,9=14,9 phut, lam
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tron thanh 15 phut. Thoi gian gia nhiét dé€ diém lanh dat
nhiét do tiét trung 121°C ctia sdn phim thach den déng
lo 200 ml 14 9 phut. Thay s6 liéu vao phwong trinh (1) ta
¢6 B=9+0,9=9,9 phut, lam tron thanh 10 phut. Thoi gian
gitr nhiét (B) noi tiét trung & nhiét dd 121°C khong dai
cholo 500 ml 1a 15 phut, 1o 200 g 1a 10 phut.

3.6. Nghién ciru xdc dinh cdc théng sé cia céng
thirc tiét tring

Mo6i quan hé gitra nhiét do gia nhiét cia n6i v&i nhiét
do tiét trung sdn phdm thach den dong lo dwoc biéu dién
trén do thi hinh 4 cho lo 500 ml va hinh 5 cho lo 200 ml.

N\

o 2

120

Nhiét do (°C)

4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Thoi gian (phuat)
e MOi trdNg === Sin pham
Hinh 4. D6 thi dién bién nhiét do tiét tring san phadm thach den
dong lo 500 ml.
140
120
100
80

60

Nhiét db (°C)

40
20

0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Thoi gian (phut)
e 0] trrONG e San pham

Hinh 5. D6 thi dién bién nhiét do tiét trung san phadm thach den
dong lo 200 ml.

Két qua hinh 4 va 5 cho thiy, thoi gian ning nhiét A
khong phu thudc vao san phdm, ma phu thudc vao nguén
hoi cung cép, chi trong 3 phit da dat 121°C. Trong giai
doan dau tdc d6 nang nhiét san phidm twong do6i cham,
giai doan gitra khd nhanh, khi gin dat 121°C t6c d6 chAm
lai do ha thép gradient gitra nhiét d6 trong no6i va nhiét
do tai diém lanh.

Thoi gian gitt nhiét B dwoc xac dinh la: véi lo 500
ml: B=15 phut; v&i lo 200 ml: B=10 phut. Thoi gian [am
ngudi xudng nhiét dé binh thuong C cho ca hai loai lo
500 va 200 ml la 20 phat.
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Cong thirc tiét trung cho san phadm thach den dénglo
500 ml la: % (3); cong thikc tiét trung cho san phadm

thach den déng lo 200 ml la: % (4).

3.7. Kiém tra cdc chi tiéu vi sinh vdt trong thach
den sau tiét trung

San phdm Thach den sau tiét trung dwoc bao 6n 7
ngay & nhiét do thwong, sau dé dem phan tich cac chi
tiéu VSV két qua thé hién trén bang 4.

Bang 4. Két qua phan tich cac chi tiéu vi sinh vat trong thach den
sau tiét trung.

STT Tén chi tiéu Pon vi Két qua
Lo200g Lo500g

1 Téng s6 vi khudn hiéu khi  CFU/g KPH KPH
2 Clostridium botulinum CFU/g KPH KPH
3 E. coli CFU/g KPH KPH
4 C. perfringens CFU/g KPH KPH
5 Téng s6 nAm men méc CFU/g KPH KPH
6 B. cereus CFU/g KPH KPH
7 S. aureus CFU/g KPH KPH
8 Faecal streptococci CFU/g KPH KPH

Két qua bang 4 cho thay, v&i cong thirc tiét trung (3)
cholo 500 mlva (4) cholo 200 ml cac VSV khong phat hién
(KPH). Chi tiéu VSV cta san pham thach den déng lo phu
hop véi gidi han quy dinh tai QCVN 20-1:2024/BYT [2].

4. Két luan

Nghién ctru da xac dinh dwoc danh tinh cta cac chi/
ching VSV c6 trong san pham thach den, tir d6 chon
dwoc VSV dai dién dé nghién ctru cong thirc tiét trung
san phdm nay la Clostridium botulinum, mot ching vi
khuin cé sttc khang nhiét cao nhit. Xac dinh dwoc tri
s6 thoi gian gay chét déi véi C. botulinumla D, =0,2. Tir
viéc xac dinh mtrc d6 nhiém khuan cta thach den trong
hai mau di tim dwoc thoi gian gdy chét nhiét d6i véi VSV
ma dai dién la C. botulinum & nhiét do 121°C1a 0,9 phut.

Thoi gian gia nhiét dé diém lanh dat nhiét do tiét
trung 121°C ctia san pham thach den déng lo 500 ml la
14 phut, lo 200 ml 1a 9 phut. Pa xac dinh dwoc thoi gian
tiét trung cho lo 500 ml 1a 15 phut, lo 200 ml 1a 10 phut
& 121°C.

Bang thuwc nghiém da xac dinh cac thong s clia cong
thirc tiét trung va xay dwng cong thirc tiét trung cho san
pham thach den déng lo nhw sau: lo 500 ml: %SIZO; lo

200 m]; 3220-20
o121

Két qua kiém tra cac chi tiéu VSV trong thach den
sau tiét trung theo cong thirc trén dat theo QCVN
20-1:2024/BYT.
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‘ Dic diém hinh thai, vi phau va vi hoc bit
ctia Bo cu vé (Breynia fruticosa (L.) Milll. Arg.) thu hi tai Thai Nguyén

Nong Thi Anh Thw'", Nguyén Thi Thu Huyén!, Nguyén Qudc Thinh!, Nguyén Thi Lan Hwong?,
Pinh Phwong Lién?, Hoang Thi Lé Thuy?, Bui Hong Cwong?
"Trwong Pai hoc Y - Dwge, Pai hoc Thdi Nguyén, 284 Lwong Ngoc Quyén, phwong Phan Pinh Phiing, tinh Thdi Nguyén, Viét Nam
2Trwong Pai hoc Dwoc Ha Noi, 13-15 Lé Thdnh Téng, phwong Clra Nam, Ha Noi, Viét Nam
Ngay nhin bai 16/12/2025; ngay chuyé&n phan bién 18/12/2025; ngay nhin phan bién 4/1/2026; ngay chdp nhin ding 14/1/2026
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B0 cu vé (Breynia fruticosa (L.) Miill.Arg., ho Phyllanthaceae) la loai ciy bui phan bé rong tai khu vwc nhiét
d&i chau A, trong d6 c6 Viét Nam. Két qua ctia cac nghién ciru trwedrc diy cho thiy, Bo cu vé la mdt cay thudc c6
tiém niang dé nghién citru va phat trién. Tuy nhién, dir liéu vé dic diém dwgc liéu hoc con han ché, doi hoi xay
dwng tiéu chuan nhin dién va kiém soat chat lwgng. Nghién ctru nham mé ta dic diém hinh thai, vi phau va
vi hoc bt ctia B6 cu vé thu hai tai Thai Nguyén, lam co’ sé khoa hoc cho viéc xiy dwng tiéu chuan dweec liéu.
Két qua cho thiy, mau phu hop véi mé ta chudn, xac dinh la Breynia fruticosa. Vi phau ghi nhan nhiéu tinh
thé calci oxalat dang ciu gai trong mé vé va m6é mém. Vi hoc bdt cho thiy, tinh thé ciu gai (30-40 pm), manh
phién 14 chira m6 d4u va biéu bi c6 160 khi. Cac dac diém thu dworc cé gia tri chan doan, gop phian xay dwng tiéu
chuin dworc liéu, phuc vu kiém soat chit lwong va phat hién dwoc liéu khong dat yéu cau.

Tir khéa: B6 cu vé, Breynia fruticosa, dwoc liéu hoc, vi phau.

Chi s6 phdn logi: 1.6, 3.4

Morphological, anatomical, and powder microscopic characteristics
of Breynia fruticosa (L.) Miill. Arg. collected in Thai Nguyen province

Thi Anh Thu Nong", Thi Thu Huyen Nguyen?, Quoc Thinh Nguyen, Thi Lan Huong Nguyen®,
Phuong Lien Dinh?, Thi Le Thuy Hoang?, Hong Cuong Bui?

Thai Nguyen University of Medicine and Pharmacy, Thai Nguyen University, 284 Luong Ngoc Quyen Street, Phan Dinh Phung Ward, Thai Nguyen Province, Vietnam
2Hanoi University of Pharmacy, 13-15 Le Thanh Tong Street, Cua Nam Ward, Hanoi, Vietnam

Received 16 December 2025; revised 4 January 2026; accepted 14 January 2026
Abstract:

Breynia fruticosa (L.) Miill.Arg. (family Phyllanthaceae) is a shrub widely distributed in tropical Asia,
including Vietnam. Previous studies have shown that B. fruticosa is a medicinal plant with potential
for research and development. However, data on its pharmacognostic characteristics remain limited,
necessitating the establishment of identification criteria and quality control standards. This study aimed
to describe the morphological, anatomical, and powder microscopic characteristics of B. fruticosa collected
in Thai Nguyen province, providing a scientific basis for developing herbal material standards. The results
showed that the studied specimens were consistent with standard descriptions and were identified as
Breynia fruticosa. Anatomical analysis revealed numerous druse calcium oxalate crystals in the cortex and
parenchyma. Powder microscopy revealed druse crystals (30-40 pm), leaf fragments containing palisade
mesophyll, and epidermal cells with anomocytic stomata. The observed characteristics have diagnostic
value and contribute to the development of herbal material standards, supporting quality control and the
detection of substandard herbal materials.

Keywords: Bo cu ve, Breynia fruticosa, microstructure, pharmacognosy.

Classification numbers: 1.6, 3.4

“Tac gia lién h¢: Email: nongthianhthu@tnmc.edu.vn
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1. Dat van de

BO cu vé hay con c6 tén goi khacla do dot, mao ga, sau
vé&, bo may. B6 cu vé da dwoc ngwdi dan Trung Qudc st
dunglam mdtloai thu6c dan gian dé€ diéu tri viém da day,
rudt, dau hong, viém phé& quan man tinh va lam nhanh
lanh vét thwong [1]. O Viét Nam, loai cAy ndy moc hoang
& mién Bac va mién Trung va dwoc dung dé€ chira rin can
[2]. C4c phan trén mit dit cta B. fruticosa chira glycosid
spiroketal c6 lwu huynh [3]. P4y 1a thanh phan dwgc xac
dinh la c6 tic dung chong viém thong qua cac phan doan,
sang loc chdng viém in vivo va xac dinh bang HPLC-PDA-
MS [1]. Trong ré cay B. fruticosa lai c6 triterpenoid,
axit breynceanothanolic, sterol, fruticosid [4]. Trong l4
cay cua B. fruticosa c6 chira flavonoid, terpen, catechin,
lignin, neolignan [5, 6]. Cac nghién ctru trén thé gi¢i da
chirng minh B. fruticosa c6 tac dung chéng viém, &c ché
enzyme tyrosinase, kich thich enzyme chuyén hoéa thuéc
CYP2B6, CYP1A2 va CYP2C9 & chudt, trc ché stress oxy
héa va kich thich qua trinh tw thwc bao... [7, 8]. Két qua
cta nhirng nghién ctu trén cho thiy, B6 cu vé 1a mot ciy
thudc c6 tiem ning dé nghién ctru va phat trién. Nham
b6 sung thém co s¢ di liéu vé loai B. fruticosa, nghién ctru
dwoc thwe hién véi muc tiéu mo ta dic diém thuc vat va
dac diém vi hoc ctia B6 cu vé (B. fruticosa (L.) Miill.Arg.)
thu hai tai tinh Thai Nguyén.

2. Déi tuong va phuong phap nghién ciiu
2.1. Bé6i twong

Toan than trén mat dat cia loai Bo cu vé (B. fruticosa
(L) Miill.Arg.) dwoc thu hai tai xa Pong Pat, huyén Phu
Lwong, tinh Thai Nguyén (truwdc sap nhap) vao thang
5/2025. Sau khi thu hai, mau dwoc liéu twoi dwoc dung
dé dinh danh, cit vi phau; con lai dwoc sdy khd & nhiét
dd 40-60°C, déng tui polyethylen dé nghién ctru dic
diém vi hoc bot.

2.2. bia diém nghién ciru

- Bo mon Dwoc liéu, Trwong Pai hoc Y - Dwgc, Pai hoc
Thai Nguyén.

- Khoa Dwoc liéu, Dwoc hoc ¢6 truyén, Trueong Dai hoc
Dwoc Ha Noi.

2.3. Tho'i gian nghién ciru

Tl thang 5/2025 dén thang 11/2025.
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2.4. Phwrorng phdp nghién civu

Dic diém hinh thai: Quan sat & 4nh sdng thwdong, mo
ta mau sic, hinh dang, kich thwdc cia than, 14, hoa, qua
clia mau nghién ctru. Cac dic diém hinh thai dwoc so
sanh v&i mo ta trong Flora of China d€ dinh danh loai [9].

Vi phau: Thuc hién theo phu luc 12.18 ctia Duoc dién
Viét Nam V [10]. C&t 14t méng than ciy bang dao lam,
tdy bang dung dich javen va acid acetic, nhudém kép bang
xanh methylen va dé carmin. Quan sat dic diém bang
kinh hién vi quang hoc. M6 ta va chup anh cac dac diém
clia vi phau.

Bot: Thuwc hién theo phu luc 12.18 ciia Dwoc dién Viét
Nam V [10]. Chia nho6 dwoc liéu, sdy khd, tan thanh bot,
ray bot qua ray co kich thwéc mat ray thich hop. Lam
tiéu ban bot bing phwong phap giot ép. Quan sat dic
diém bot bang kinh hién vi quang hoc. Cac dic diém vi
hoc dwoc do kich thwéc bang dung cu trac vi vat kinh
va trac vi thi kinh. M6 t4 va chup 4nh mot s§ dic diém
vi hoc bot.

3. Két qua
3.1. DPdc diém thwec vit

Hinh 1 1a anh chup than, 14, hoa, qua cda loai B6 cu
vé. Cay bui, cao 1-3 m. Khi cdy non c6 vé than mau xanh
nhat, khi cdy gia c6 vé thin c6 mau xam, bén trén cé
nhiéu vét sin doc than. La (1) don, moc so le. Phién 14
hinh trirng, kich thwéc 3-5x2-4 cm, mat trén mau xanh
dam, bong, mat dwdi mau xanh nhat, thé chat dai. Mép
14 nguyén, gan hinh 16ng chim. Cuéng 14 ngan 1-2 mm.
La kém hinh tam giac, dai 1,5-2 mm. Hoa don tinh, cung
g6c. Cum hoa (3) moc don doc hodc 2-4 hoa moc & nach
14. Hoa duc (6, 7): cuéng hoa dai 2-3 mm; dai hoa dinh
lién hinh phéu, mau vang, dai khodng 2 mm, day, 6 thuy
ngin & dinh; nhi 3, dinh nhau thanh cét (8). Hoa cai (4):
thwong 2-4 hoa & mdi nach 14; cuéng hoa dai khoang 2
mm; dai hinh chudng, chia 6 thily bang nhau & dinh (5),
kich thwéc moi thiy khodng 1-1,5 mm, dai van ton tai khi
c6 qud; bau nhuy hinh trirng; voi nhuy chia 3, dai khoang
0,5-0,6 mm, ché doi ré & dinh. Cuéng qua (9) dai khoang
5 mm; qua nang hinh ciu, 5-6x6-8 mm, mau vang nhat;
van con vét tich voi nhuy, khong chia hoic chia thanh hai
thuy nong & dinh. Hat: 6 hat, 3x3 mm, mau dé. Pinh noan
trung tru (10).
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Hinh 1. Déc diém thwe vat ctia B6 cu vé. 1. Canh, 14; 2. La kém; 3.
Cum hoa; 4. Hoa cai; 5. Dai hoa; 6. Hoa dwc; 7. Mat cat doc clia hoa
duc; 8. B6 nhi; 9. Qua; 10. Mat cat ngang cla qua.

Khi ddi chiéu cac dic diém thwc vat néu trén véi moé
ta trong Flora of China, dwa trén cac dic diém dac trung
nhu 14 dai; hoa cai va qua thwong moc thanh nhiéu &
nach 14; ddu nhuy con toén tai trén qua, c6 chiéu dai
16n hon 1 mm va ché doéi sdu, nhém nghién ctru da xac
dinh loai nghién ctu la B. fruticosa (L.) Miill.Arg., ho
Phyllanthaceae (Diép ha chau) [9].

3.2. Bdc diém gidi phdu than

Vi phAu cit ngang than Bo6 cu vé (hinh 2) c6 thiét dién
tron, tir ngoai vao trong c6 cac diac diém: Biéu bi (1) gobm
1 hang t&€ bao ngoai cung da giac. M6 mém vo (2) gbm
5-8 hang t€ bao hinh da giac, vach mong, xép xit nhau,
c6 nhiéu dng tiét (5) nam rai rac trong m6 mém vo. Hé
théng dan gdm céc bé libe cip 2 (7) va gb cip 2 (9) xép
thanh bé chong hé. Bén ngoai libe cip 2 1a cac soi (6)
thanh day, bat mau xanh, xép thanh tirng dam. Libe cip
2 (7) gobm 5-9 hang t&€ bao bat mau hong. Go cip 2 (9)
phia bén trong libe c4p 2 tao thanh 1 vong lién tuc, gobm
cac t& bao thanh hoéa gb, bit mau xanh. Gitra gb cip 2 va
libe c4p 2 12 tAng phat sinh libe-gb (8) gdm 1-2 16p t€ bao
hinh chit nhat, thanh méng, mau hdng. Phan cat giita cac
bé libe cip 2 c6 tia rudt (3) gobm 2-3 hang té bao hinh da
giac, xép doc theo hwdng tir trong ra ngoai. Trong cling
12 md mém rudt (10) bao gdm cac té bao hinh tron, vach

&EOH(RIAGHN%CI:_IE 68(9) 9.2026

messsssssm Khoa hoc Tu nhién | Khoa hoc su séng; Khoa hoc Y - Dugc | Dugc hoc

moéng, bat mau hong nhat, gitta cac t€ bao mdé mém rudt
c6 cac khoang gian bao. Trong mé mém vd, libe va mo
mém rudt cé thé quan sat dwoc cac tinh thé calci oxalat
hinh ciu gai (4) c6 mau vang niu tip trung thanh tirng
dam trong cac té bao.

[

th F A ]

&

Hiph 2. Vi phéu‘thén B6 cu vé (Breynia fryticosa (L.) MUII.Alrg.). 1.
Biéy bi, 2’. M6 mém v, 3. Tiq ruébt, 4. Tinh thé calci oxalat rlinh céL_J ggi,
5. Ong tiét, 6. Soi, 7. Libe cap 2, 8. Tang phat sinh libe-go, 9. G6 cap
2, 10. M6 mém rudt.

C4u tric vi phiu cit ngang than Bo cu vé thé hién dic
diém dién hinh cda thyc vat hai 14 mam cé sinh tredng
thtt cAp. Cac mo6 duoc sap x€p ro rang tir ngoai vao trong,
gém biéu bi, md6 mém vd, hé thdng din va mé mém rudt.

M6 mém vo gobm 5-8 hang té bao vich moéng, trong do6
xudt hién cac dng tiét phan bé rai rac. Cac ciu tric tiét
dang nay thudong gip & nhiéu loai thwe vat1am thudc; tuy
nhién, sy khic biét vé mat do va vi tri phan bo gitra cac
loai cho phép st dung nhuw mot chi tiéu hd tro trong dinh
danh vi hién vi dwoc liéu, song chwa du co s& dé xem 1a
ddc trung riéng biét cho loai.

Hé théng dan gom céc boé libe-gd ki€u chong hé, co
tang phat sinh libe-gb ro rang. Libe cip 2 gdbm 5-9 hang
té bao, phia ngoai c6 cac dam soi libe thanh day; gb cap
2 phat trién, tao thanh vong lién tuc. Cac dic diém nay
phan d&nh mrc do sinh trwdng thi cip va vai tro co hoc
cta than, khong cho phép suy luan truec ti€p vé dwgec tinh.

Tinh thé calci oxalat dang ciu gai dwoc quan sat trong
mé mém vo, libe va md6 mém rudt, tip trung thanh tirng
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dam. Mic du 1a ciu tric phé bién &
thwc vat, kiéu tinh thé va vi tri phan
bé van c6 gia tri trong kiém nghiém
va dinh danh vi hién vi dwoc liéu khi
dwoc xem xét két hop véi cac chi tiéu
giai phiu khéc.

M6 mém rudt gom cac té bao vach
modng, cd khoang gian bao, phan anh
chirc nang du trit ciia than. Tuy nhién,
trong pham vi nghién ctru nay, cac dac
diém giai phiu chi yéu dwoc st dung
cho muc dich mo ta va dinh danh dwoc
liéu & mirc do vi hién vi.

. 5 11. Biéu bi duoi.

Nhin chung, cac ddc diém giai phau
thén ctia B6 cu vé cung cip co s& khoa
hoc cho mé ta va dinh danh dwgc liéu & mirc d6 vi hién
vi. M@i lién hé giita cdu tric giai phau va dwoc tinh cla
loai can dwoc ti€p tuc 1am rd bang cac nghién ctru hda
hoc thuc vat va hoat tinh sinh hoc.

3.3. Pdc diém vi phdu ld

Vi phAu 14 cay Bo cu vé (hinh 3) c6 c4u tric lung bung
rd rét, mat trén (lwng) dam mau hon, béng; mat dudi
(bung) nhat mau hon phu hop véi ciu tric 14 ciy hai 14
mam, ciu tao phién 14 dwoc chia thanh 2 phan: phin gan
gitra va phan phién 4. Tl trén xudng dwdi gom cac mo:

Gadn giira: Mat trén va mat dwdi déu 16i. Bi€u bi trén
(2), bi€u bi duwdi (11) clu tao bdi 1 16p té bao hinh chir
nhat, xép xit nhau, bén ngoai dwoc phua 1 16p cutin. M6
day trén (1) 2-3 1¢p t&€ bao hinh da giac, thanh day, bat
mau hong. Hé théng din hinh cung véi gb (4) ndm bén
trén, libe (5) ndm bén dwéi. G (4) gobm nhitng té bao
hinh da giac, vach hoa gb, bat mau xanh. Libe (5) gdbm cac
té€ bao hinh da giac, vach cellulose bat mau hdng, xép xit
nhau. M6 mém (9) gom nhiéu té bao thanh mong, vach
cellulose bat mau hong, xép xung quanh b6 dan. M6 day
dudi (10) gbm 3-4 16p té bao hinh da giac to hon mé day
trén, thanh day, bat mau hong. M6 day dwdi, moé day trén
phat trién vé phia 16i ctia gan 14.

Phdn phién 1d: Biéu bi trén ciu tao bdi 1 16p té bao
hinh chir nhat, xép xit nhau, bén ngoai dwgc pha 1 1ép
cutin. Té bao biéu bi dwéi kich thwéc gan bang té bao
biéu bi trén, c6 16 khi (8) nhiéu va nhé cao hon biéu
bi. M6 mém gidu (3) 1-2 1ép té€ bao thuén dai, vach
cellulose, ndm ngay duéi va vudng goéc véi biéu bi trén.
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Hinh 3. Vi phiu 1a B6 cu vé. 1. M6 day trén, 2. Biéu bi trén, 3. M6 mém dau, 4. G6, 5. Libe, 6.
Mé mém khuyét, 7. Tinh thé calci oxalat hinh cau gai, 8. L6 khi, 9. M6 mém, 10. Mé day dudi,

M6 kKhuyét (6) 5-7 16p té€ bao hinh da giac hay chi nhat,
vach cellulose, kich thwéc khéng déu c6 cac khuyét 1om.
Tinh thé calci oxalat hinh ciu gai (7) rai rac trong md
mém, mo khuyét.

3.4. Pdc diém bét dwoc liéu

Bot B cu vé& c6 mau xanh den, min, khéng mui, vi
hoi dang nhe. Quan sat dwdi kinh hién vi thiy nhiéu dic
diém vi hoc dic treng. Cac manh biéu bi gom té bao hinh
da gidc, vich mong, mau xanh vang dén vang dam (1),
trong d6 c6 manh biéu bi mang 16 khi (7), cho thiy bot
dworc liéu c6 ngudn goc chi yéu tir phién 14

Trong bot xuit hién manh phién 14 mang mé mém
dau (4, 10). bac diém nay c6 gia tri trong dinh danh hién
vi bot duwoc liéu. Ngoai ra, ¢ soi thanh day xép thanh b6
(3) va cac manh mach (5, 6, 9), phdn anh sw hién dién
clia mé co hoc va mé dan trong nguyén liéu.

bic biét, tinh thé calci oxalat hinh ciu gai (8) c6 kich
thwéc twong doi dong déu, dwong kinh 30-40 pm, xuat
hién 6n dinh trong vi hoc bét. Kiéu hinh va kich thuwéc
tinh thé 1a dic diém c6 gia tri, gop phan tao chi tiéu dac
trung dé phan biét bot Bo cu vé voi cac dugce liéu khiac
c6 hinh thai twong tu.

Nhin chung, tAp hop cic dic diém vi hoc gbm manh
biéu bi (1, 7), mdé mém dau (4, 10), soi thanh day (3),
manh mach (5, 6, 9) va tinh thé calci oxalat hinh cau gai
(8) tao nén hé thong chi tiéu dic diém hién vi twong ddi
on dinh. Cac két qua nay bé sung dir liéu vi hoc bot cho
loai B6 cu vé va cé y nghia thuc tién trong cong tac dinh
danh va tiéu chuin hoa dwoc liéu (hinh 4).
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Hinh 4. Dic diém vi hoc bdt B cu vé. 1. Manh bidu bi; 2. Manh md
mém; 3. Soi; 4, 10. Manh phién 14 mang mé dau; 5, 6, 9. Manh mach;
7. Manh biéu bi mang 16 khi; 8. Tinh thé calci oxalat cau gai.

4. Ban luan

Vé dic diém hinh thai: Pic diém hinh thai clia mau
nghién ctru twong dong véi mo ta trong Flora of China
[9], qua dé xac dinh tén khoa hoc ctia loai nghién ctru la B.
fruticosa (L.) Miill.Arg., ho Diép ha chau (Phyllanthaceae).
Cac dic diém co gia tri dinh danh gbm phién 14 dai; hoa
cai moc & nach 14, thwong 2-4 hoa; voi nhuy chia 3, dai
khoang 0,5-0,6 mm, ché d6i rd & dinh, cac thuy uén cong
ra sau. P4y 1a nhitng dic diém hinh thai quan trong, 6n
dinh, gép phan khiang dinh chinh x4c tén khoa hoc cta
mAu nghién ctru.

Vé dic diém vi hoc: Vi phAu than va 14 cay Bb cu vé
cho thay sy hién dién néi bit cta tinh thé calci oxalat
dang ciu gai. Trong vi hoc bot, quan sat thiy tinh thé
calci oxalat hinh cau gai v&i dwong kinh 30-40 um, cling
v&i cdc manh phién 14 mang mé mém diu. Day 1a nhirng
chi tiéu vi hoc cé gia tri trong ki€ém nghiém va dinh danh
dwoc liéu B6 cu vé. Theo tai liéu ma nhém nghién ctru da
khao sat, chwa thdy c6 nghién ctru day da va hé thong vé
dac diém vi hoc than, 14 cta loai nay; do dé, nghién ctru
nay buéc dau cung cap cac dir liéu vé vi phau va vi hoc
bot, kém theo hinh dnh minh hoa dwoc chup va lwu trit,
lam co s& cho cac nghién cru dworc liéu tiép theo.
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5. Két luan

Nhém nghién ctru da tién hanh déi chiéu mau vat véi
mod ta trong Flora of China [9] va xac dinh tén khoa hoc
cta loai nghién ctru 1a B. fruticosa (L.) Mill.Arg., thudc
ho Diép ha chau (Phyllanthaceae), phtu hop véi cac dac
diém thuc vat dwoc ghi nhan. Quan sat vi phiu than
va 14 cho thdy, tinh thé calci oxalat hinh ciu gai 1a dic
trwng ndi bat. O dic diém vi hoc bot 14 ciing ghi nhan
tinh thé calci oxalat hinh ciu gai v&i dwong kinh 30-40
um, kém theo cdc manh phién 14 mang mé mém diu. Két
qua nghién ctru bwéc diu cho phép xdy dung mét so tiéu
chuin co sé& cho dwogc liéu Bo cu vé (B. fruticosa), dong
g6p thém tw liéu cho cong tac kiém tra, phat hién dwgc
liéu gia va danh gia chatlwong dwocliéu trong thuc hanh
dwoc liéu hoc.
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Panh gia tic dung khang viém, chong oxy héa in vitro
cta bai thuoc Pwong quy niém thong thang

Hira Hoang Oanh’, Nguyén Thi Kim Thoa
Khoa Y hoc C8 truyén, Pai hoc Y Dwgc TP. HO Chi Minh, 217 Hong Bang, phwdng Chor Lén, TP. H6 Chi Minh, Viét Nam
Ngay nhan bai 18/11/2025; ngay chuyén phan bién 20/11/2025; ngay nhin phan bién 18/12/2025; ngay chip nhin ding 26/12/2025

Tom tdt:

Muc tiéu: Bai thuéc Pwong quy niém théng thang (PQNTT) & Viét Nam dwoc str dung dé chiva chirng Cwérc
khi nhwng chwa c6 nghién ctru khoa hoc vé bai thudc nay. Nghién ciru ndy nham muc dich khao sat tac dung
Khang viém, chdng oxy hoéa in vitro ciia cong thirc bai thuéc nay. Phwong phap nghién ciru: Cao chiét nwéc
toan phan cta bai thuéc PQNTT dworc danh gia cac chi tiéu cao chiét theo Dwoc dién Viét Nam V (DDVN V) va
khao sat tac dung chdng oxy héa bang phwong phap DPPH. Kha niang khang viém cia cao chiét dwoc danh
gia thong qua hiéu qua &c ché san sinh nitric oxide (NO) & dai thwc bao RAW 264,7 dwoc kich thich bang
lipopolysaccharide. Két qua: Cao PQNTT dat tiéu chuin cao dic theo DPVN V. Cao thudc thé hién kha nang
chdong oxy héa va trc ché NO, véi gia tri IC_ Ian lwot 1a 68,29£4,51 va 92,13£1,56 ng/ml. Két luan: Bai thudc
DPQNTT theo cong thirc nghiém phwong ¢ Viét Nam c¢6 kha nang chong oxy héa va khang viém trong nghién
ctru in vitro, c6 tiém nang ho tro diéu tri cac triéu chirng lién quan dén chirng Cwdérc khi trong y hoc ¢6 truyén.

Tir khéa: chong oxy hda, Pwong quy niém thong thang, in vitro, khang viém.

Chi s6 phdn logi: 1.6, 3.4, 3.5

Evaluation of the in vitro anti-inflammatory and antioxidant effects
of the herbal formula Danggui Niantong Tang

Hoang Oanh Hua®, Thi Kim Thoa Nguyen
Faculty of Traditional Medicine, University of Medicine and Pharmacy at Ho Chi Minh City, 217 Hong Bang Street, Cho Lon Ward, Ho Chi Minh City, Vietnam
Received 18 November 2025; revised 18 December 2025; accepted 26 December 2025

Abstract:

Objective: The traditional herbal formula Danggui Niantong Tang is used for the treatment of Cuoc khi
syndrome in Vietnam; however, no scientific studies have been conducted on this prescription. This study
aimed to investigate the in vitro anti-inflammatory and antioxidant activities of this formula. Methods: The
total aqueous extract of Danggui Niantong Tang was evaluated for extract quality parameters in accordance
with the Vietnamese Pharmacopoeia V and assessed for antioxidant activity using the DPPH assay. The
anti-inflammatory activity was assessed by measuring the inhibition of nitric oxide (NO) production in
lipopolysaccharide-stimulated RAW 264.7 macrophages. Results: The Danggui Niantong Tang extract
met the requirements for condensed extract according to the Vietnamese Pharmacopoeia V. The extract
exhibited antioxidant activity and NO-inhibitory effects, with ICs, values of 68.29+4,51 and 92.13+1.56 pg/
ml, respectively. Conclusion: The Danggui Niantong Tang formula, prepared according to the traditional
Vietnamese prescription, demonstrated in vitro antioxidant and anti-inflammatory activities, supporting
its relevance in the treatment of symptoms associated with Cuoc khi syndrome in conventional medicine.

Keywords: anti-inflammatory, antioxidant, Danggui niantong tang, in vitro.

Classification numbers: 1.6, 3.4, 3.5
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1. it van de

Trong nhitng ndm gan day, v&i sy phat trién kinh té
va nhitng thay ddi trong 16i séng, ty 16 mac bénh gt trén
toan cau dang cé xu hwéng gia tang [1]. Cac bdo cdo gan
day vé ty 1é hién mac va ty 16 mac m&i bénh gut dao dong
kha 16 tuy thudc vao dan s6 dwoc nghién ciru va phwong
phap nghién ctru dwoc str dung, nhung nhin chung nam
trong khoang ty 1& hién mic tir <1 dén 6,8% va ty 1é mac
méi tir 0,58 dén 2,89 trén 1.000 ngwdi/nam [1].

Bénh gut 1a mot dang viém khép do sw ldng dong
man tinh cda cac tinh th€ monosodium urate (MSU) [2,
3]. Diéu kién co ban din dén bénh gut 12 ting axit uric
mau [2, 3]. Trén thuc t€, hiu nhw tit cad bénh nhin git
déu c6 tinh trang ting axit uric mau [2, 3]. Tuy nhién, chi
khoang 20% nhitng ngudi bi tang axit uric mau thuc sy
phat trién thanh bénh gut [2]. Khi bénh gt xay ra, bénh
thwong tai phat, din dén pha huy xwong va c6 thé gay
bién dang khép [2, 3]. Hon nira, gt con lam ting nguy
co mic cac bénh man tinh khéac, giy ra ganh nang kinh té

x4 hoi, thé chit, va tdm ly cho bénh nhan [2, 3].

Bénh gut cé lién quan mat thiét dén qua trinh viém
va tién trién ctia bénh ¢6 m6i quan hé chat ché véi phan
rng viém va mién dich [2]. CAc nghién ctru 1am sang hién
tai da chi ra kha ning ngan nglra sy tién trién tir ting
axit uric mau sang gut thong qua liéu phap ha urate hoac

diéu tri khang viém lau dai [2].

Cac con git cap tinh chu yéu lién quan dén dai thuc
bao va bach ciu trung tinh [2]. V& mit co ché, cac tinh
thé MSU twong tac véi cac dai thwe bao cw tra dé kich
hoat thé viém NLRP3. Qua trinh nay kich hoat caspase
1, dn dén viéc xtr ly va san xuét interleukin-1B (IL-1p)
hoat tinh sinh hoc. Tin hiéu IL-1 sau d6 kich thich san
xudt va gidi phéng cac chit trung gian tién viém, thu hat
bach ciu trung tinh dén khoang khép, tir d6 lam ting

cwong phan rng viém tai kKhép [2].

Trong diéu tri gt hién nay thwong phéi hop thudc ha
axit uric mau nhw allopurinol, febuxostat vé&i cac thudc
khang viém khong steroid (NSAID), c¢6 thé ¢ thém thudc
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gidm dau téng hop [2]. Tuy nhién, cAc nhém thudc nay
tiém 4n nhiéu nguy co gay hai trén duwong tiéu héa, tim
mach, gan than khi diéu tri ldu dai. Ngoai ra, viéc phdi
hop nhiéu loai thuéc trén ngwoi bénh dé diéu tri triéu
chirng don 1é khong thé giai quyét toan dién cic van dé
ciia bénh gat mang tinh hé théng nhw mat can bang noi

tiét, roi loan chuyén hoa [4].

Vi vy, viéc tim ra liéu phap dem lai hiéu qua diéu tri
va an toan cho ngwdoi bénh la rat cin thiét, dac biét trén
cac ddi twong cd nguy co cao véi tic dung phu ctia thuéc
héa dwgc gy ra. Thudc y hoc ¢6 truyén tir 1au da dwoc
st dung trén lam sang trong diéu tri bénh gut, trong dé6
bai thudc c6 phwong PQNTT da dwoc st dung va nghién
ctru trén in vivo va trén lam sang & Trung Qudc trong
diéu tri ting AU mau va viém khép guat [2]. Cac nghién
ctru n in vivo cho thay, bai thudc cé tdc dung khang viém,
gidm dau va ha AU mau trén chudt gdy moé hinh viém
khép git clp [2, 5]. Nghién ctru ciia S. Peng va cs (2023)
[6] cho thad hiéu qua va an toan cta viéc két hop bai
thudc DPQNTT véi thudc héa dwgce trong diéu tri ngwdi
bénh viém khép gut gitup lam gidm AU mau, CRP, ESR,
cytokine viém, khéng anh hwéng dén chirc nang than.
Tai Viét Nam, bai thudc PQNTT dwoc sir dung va gia
gidm theo kinh nghiém trong diéu tri chirng Cuwdéc khi,
ma chirng nay cling thudc pham tru bénh gt cta y hoc
hién dai [7]. Tuy nhién, bai thudc nay van chua dwoc
nghién ctru & nwéc ta. Do d6, nghién ctru nay dwoc tién
hanh nhdm lam ré mdt phan co ché cia bai thudc cé lién
quan dén tac dung khang viém, chéng oxy héda in vitro, ttr
d6 gép phan chirng minh hiéu qua cta bai thudc y hoc cé

truyén bang y hoc chirng ¢t ré rang hon.

2. Déi tuong va phuong phap nghién ciiu
2.1. béi twong

Bai thudc DPQNTT gém 15 vi thudc véi ham lwgng cla
tirng vi thudc cu thé dwoc thé hién trong bang 1 [7]. Cac
vi thuéc ndy trong nghién cttu dwoc cung cip bdi Vién Y
Dwoc hoc dan toc TP. HO6 Chi Minh va Bénh vién Dai hoc

Y Dwoc TP. H6 Chi Minh - Co s& 3.
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Bang 1. Cong thirc cta bai thudéc Pwong quy niém théng thang[7].

STT  Vithudc Tén khoa hoc Khdi lwgng

1 Puong quy Radix angelicae sinensis 8g

2 Thwong truat Rhizoma atractylodis 8g

3 Hoang cam Radix scutellariae 20g

¢ b MEmedngids g,

5 Nhan sam Rhizoma At radix ginseng 8g

6 Khé sam Foliu.m et f‘amulus crotonis 8g
tonkinensis

7 Thang ma Rhizoma cimicifugae 8g

8 Cat can Radix puerariae thomsonii 8g

9 Phong phong  Radix saposhnikoviae divaricatae 12 g

10 Tri mau Rhizoma anemarrhenae 12g

11 Trach ta Rhizoma alismatis 12¢g

12 Trw linh Polyporus 12g

13 Cam thao Radix et rhizoma glycyrrhizae 20g

14 Nhén tran Herba adenosmatis caerulei 20g

15 Khwong hoat  Rhizoma et radix notopterygii 20g

Téng cong 188 g

2.2. Nguyén vt liéu, héa chdt va thudc thir

- Dong té bao dai thwc bao RAW 264,7 c¢6 ngubn géc
tir chudt dwoc cung cip boi Gido suw Jeong Hyung-Lee,
Pai hoc Quéc gia Kangwon, Gangwondo, Han Quéc.

- Lipopolysaccharide (LPS) (Escherichia coli 0111:
B4; Sigma-Aldrich, Hoa Ky).

- M6i trwong Dulbecco’s Modified Eagle Medium
(DMEM) (Gibco, Invitrogen, Hoa Ky).

- Huyét thanh bao thai bo (FBS) (Gibco, Invitrogen,
Hoa Ky).

- DPPH (2,2-diphenyl-1-picrylhydrazyl), axit ascorbic
(Sigma-Aldrich, Hoa Ky).

- Dung moi dimethyl sulfoxide (DMSO) 5% (Trung
Qudc), KH,PO,, HCI...

2.3. Phwong phdp nghién ciru

Phwong phdp chiét cao ddc DQNTT bdng phwong phdp
sdc thuéc thang: Duoc lidu cta bai thudc PQNTT sé duoc
tién hanh sac véi nwde hai lan (ty 18 dung méi (ml): dwoc
liéu (g) 1a 10:1) & 80-100°C trong 60 phut theo phwong
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phap sic thudc thang truyén théng theo DDVN V (phu
luc 1.23) [8]. Dich chiét thu dwgc sau khi sic hai [an sé
gop lai, tién hanh loc va c6 cach thiy dé thu dwoc cao dac
Pwong quy niém thong thang. Thyc hién khao sat mot s6
tiéu chuin chit lwong cao theo DDVN V [8] bao gdbm cac
chi tiéu cdm quan (mau sic, mui vi, thé chit cao), d6 4m,
tro toan phan, va dinh lwgng flavonoid toan phan.

Thir tdc dung chéng oxy héa bdng phwong phdp DPPH:
Phwong phap do kha ning chéng oxy héa cia mau thir
qua phan &ng véi géc tw do DPPH, giup xac dinh kha
nang chong oxy héa cia cac hop chit. Quy trinh thyc
hién dwoc tién hanh theo cac buwédc sau [9]:

Chuin bi dung dich DPPH: Pha dung dich DPPH 0,1
mM trong dung mdi methanol. Dung dich nay c6é mau tim

ddc truwng.

Chudn bi mau th¥: Chudn bi cic mau
thr  (stock=20 mg/ml) va pha lodng Vvé&i
dung mo6i DMSO.

Tién hanh do kha ning chéng oxy hda: Liy 20 pl moi
mau thir vao giéng trong dia 96 giéng (mdi mau lap lai
3 I4n), roi thém 180 ul dung dich DPPH 0,1 mM vao. U
trong béng téi & nhiét dé phong 20 phut. Do d6 hap thu
(Abs) tai budéc séng 517 nm. Tinh phin tram kha ning
chéng oxy héa cia mau thitr dwa trén céng thirc sau:
HTCO0%=[(0D_.-0D,)/0D_]x100, trong dé: OD_ la mat do
quang cta chirng; OD, 1a mat do quang ctia mau thi.

Cac s6 liéu két qua thir nghiém dwoc biéu thi bang
tri sd trung binh cta ba l1an do khéc nhau. Axit ascorbic
(Merck, Birc) dwoc str dung lam déi chirng dwong.

Khdo sdt tdc dung chéng viém NO in vitro: Thi nghiém
dwoec tién hanh qua cac bwéc sau day [10]:

- Nudi cdy té bao: Té bao RAW 264,7 dwgc nudi trong
moi tredng Dulbecco’s Modified Eagle Medium (DMEM)
(Gibco, Invitrogen, Hoa Ky), b6 sung 10% huyét thanh
bao thai bo (FBS) (Gibco, Invitrogen, Hoa Ky), 100 U/ml
penicillin va 100 pg/ml streptomycin (Gibco, Invitrogen,
Hoa Ky). Qua trinh nuéi cdy dwoc thwe hién trong ti 4m
& 37°C v&i méi treong Am cb chira 5% CO,.

- Thir nghiém kha ning séng ctia té& bao: Anh hwéng
cda cao chiét Ién sy tang sinh va doc tinh té bao dwoc
danh gia bang phép thit MTT (3-(4,5-dimethylthiazol-2-
y1)-2,5-diphenyltetrazolium bromide) (Sigma, St. Louis,
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MO, Hoa Ky). Dung dich MTT dwoc thém vao mdi giéng
chira 100 pl dich néi con lai, sau dé dwoc u trong diéu
kién dm. Sau 3-4 gi®, cac tinh thé formazan mau tim
xanh dwoc hinh thanh va hoa tan trong isopropanol. P
héip thu duoc do tai bwdc séng 570 nm bang may doc
vi dia SpectraMax® iD5 (Molecular Devices, Hoa Ky).
Cardamonin dwoc st dung lam chirng dwong do da dwoc
chirng minh 1a hop chit flavonoid c¢6 kha nang &rc ché NO
manh trén mé hinh té bao RAW 264,7 [11].

- Xac dinh m&c db nitric oxide (NO): Té bao RAW
264,7 dwoc cho vao dia 96 giéng véi mat do 2,5x10* té
bao/ml va u trong 24 gi¢. Sau do, té bao dwoc xtr 1y véi
cac ndng d6 khac nhau clia cao chiét va kich hoat bang 1
ug/ml lipopolysaccharide (LPS) (Escherichia coli 0111:
B4; Sigma-Aldrich, Hoa Ky) trong 24 gio tiép theo. Sau
khi 0, 100 ul dich néi dwoc chuyén sang mot dia 96 giéng
khac dé xac dinh néng do nitric oxide bang phép thir
Griess. P06 hdp thu dwoc do tai buédc séng 540 nm bang
may doc vi dia SpectraMax®iD5 (Molecular Devices, Hoa
Ky), va nong d6 NO dwoc tinh dwa trén dwong chuin
sodium nitrite (NaNO;). Phan 100 ul méi trudng con lai
chira té bao dwoc st dung dé danh gia doc tinh té bao.
Chirng dwong dwoc st dung la cardamonin.

Xtr Iy s6 liéu: Két qua dwoc trinh bay dwdi dang M+SD,
trong d6 M 12 gia tri trung binh va SD 1a do 1éch chuin.
Phan tich thdng ké dwoc thuc hién bang phan mém

Microsoft Excel.

3. Kétqua
3.1. Pdnh gida mét sé chi tiéu ctia cao chiét

Sau Kkhi chiét xuit va cd dic cao chiét, cao PQNTT thu
dwoc dem danh gia cac chi tiéu theo DDVN V thu dwoc
cac két qua dwoc trinh bay trong bang 2.

Bang 2. Két qua danh gia mét sé chi tiéu chat lwgng cao Dwong

quy niém théng thang.

STT Chi tiéu Két qua

Cao c6 mau nau sAm, dong

1 (G e nhit, mui thom dwoc liéu
2 Hiéu sudt chiét cao (%) 19,89+2,44

3 DoAm (%) 13,23+0,57

4 Tro toan phan (%) 5,60+0,01

5 Ham lwgng flavonoid toan phan (%) 4,31+0,31
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Nhu vay, cao PQNTT dat tiéu chuin cao dic theo tiéu
chuidn DDVN V & cac chi tiéu cdm quan, d6 4m, tro toan
phén [8]. Ham lwgng flavonoid toan phan trong cao la
4,31+0,31%.

3.2. banh gia kha ndng chéng oxy hoa ciia cao
Pwong quy niém théng thang bdang phwong phdp
DPPH

Kha ndng chéng oxy hoa bang DPPH ctia cao DQNTT
véi axit ascorbic 1a d6i chirng dwong dwoc xac dinh véi
két qua thé hién & bang 3.

Bang 3. Hoat tinh dap tat géc tw do DPPH cuta cac mau thir.

STT Mau Phwong trinh; R? IC,, (ng/ml)
1 Cao DQNTT y=0,5950x+9,36; R?=0,9976 68,29+4,51
2 Axit ascorbic  y=8,0061x+10,18; R?=0,9798 4,97+0,16

Tir phwong trinh hoi quy khong tuyén tinh, xac dinh
gia tri IC_, bang phan mém GraphPad Prism. Gia tri ICs,
ctia cao PQNTT la 68,29+4,51 ug/ml va cta axit ascorbic
1a 4,97+0,16 ug/ml. K&t qua nay cho thay, cao DPQNTT c6
kha ning dap goc tw do DPPH.

3.3. Bdnh gid tdc dung trc ché NO trén in vitro ctia
cao Dwong quy niém théng thang

Biéu d6 trong hinh 1 trinh bay anh hwdng cia cao
chiét DPQNTT Ién kha ning séng cia té€ bao RAW 264,7
trong diéu kién nudi cdy binh thwong. Két qua & hinh 1
cho thiy, & cdc nong d6 <100 pg/ml, ty 1& séng cua té bao
van duy tri trén 95%, mic du tai cAc néng do 50 va 100
ug/ml ghi nhian sw gidm nhe nhwng cé y nghia thong ké
so vGi 16 doi chirng (p<0,05). Tuy nhién, mic gidm nay
khéng virot qué ngudng doc tinh sinh hoc thwong duoc
chip nhén (280% té bao song), cho thiy cao chiét chwa
gy doc té bao ro rét trong khoang nong dé nay. Ngwoc
lai, tai nobng d6 200 pg/ml, ty 1é séng cta té bao gidm ro
rét hon, cho thiy kha nang xuit hién tic dung doc té bao

khi tang nong do cao chiét.

Trén co s& do, cac nong d6 <100 pg/ml dwoc xem la
khoang néng do twong déi an toan, phu hop dé danh gia
hoat tinh sinh hoc khang viém théng qua &c ché téng

hop nitric oxide (NO). Néng dd 200 pg/ml dwoc dwa vao
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khdo sat nham danh gia xu hwdng phu thudc lidu, nhwng
két qua tai nong do nay can dwgc danh gia than trong do
anh hwdng nhit dinh 1én kha ning song cua té bao.

101
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Hinh 1. Anh hwéng cta cao chiét Dwong quy niém théng thang
1&n kha nang song cla té bao RAW 264,7 trong mai trivéng nudi
cay binh thwong.

Trong mo hinh viém té bao RAW 264,7 dwoc kich
thich bang LPS, cao chiét PQNTT thé hién tac dung (c
ché sw sinh tdng hop NO theo kiéu phu thudc ndong do
(bang 4). O cac ndng d6 tir 12,5-50 pg/ml, mirc &rc ché
NO con thip (12,50-33,97%) va khong khac biét rd rét
so v&i nhém chiéng chi c6 LPS. Tuy nhién, tir néng do
100 pg/ml, cao chiét cho thiy kha ning &c ché NO ting
ro rét (58,97%), trong khi ty 1& s6ng cua té bao van duy
tri & marc cao (>95%), chirng té hiéu qua &c ché NO chu
yéu lién quan dén hoat tinh sinh hoc khang viém, khéng
phéi do gidm s6 lwgng té bao song.

Tai néng dd 200 pg/ml, cao chiét dat ty 1é (rc ché NO
cao nhit (91,85%), tuy nhién do ty 1& sdng cta té bao bat
dau giam, nén nong d6 nay dwgc xem la gidi han trén,
chi dung d& minh hoa xu hwéng phu thudc liéu. Dya trén
dwong cong hoéi quy phi tuyén tinh, gia tri ICso rc ché
NO clia cao chiét DPQNTT dwogc xac dinh 1a 92,13+1,56
ug/ml.

Duva trén hoat tinh c ché (1%) va néng do khao sat,
tién hanh vé dwdong cong phi tuyén tinh va tinh dwoc gia
tri IC_ trc ché sy sinh tong hop NO ctia cao chiét DQNTT
&nong db 92,13+1,56 pg/ml va gia tri ICso rc ché NO ctia
cardamonin dwoc wéc tinh 14 4,95+0,07 pug/ml. Cao chiét
DQNTT khong giy doc té bao RAW 264,7 & ndbng do dwdi
200 pg/ml.
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Bai thu6c DPQNTT (con dwoce goi la Niém théng thang)
bao gom 15 vi thudc (bang 1); v&i cong nang la duwdng
huyét, hoat huyét thong kinh lac, khu phong, thanh nhiét,
trir thip. Bai thudc xult x& tir tic phdm “Lan that bi tang”
cta Ly Dong Vién, dung dé chira chirng thap nhiét sinh
bénh: Ngwdi bénh vailwng ning né, cac khép xwong toan
than dau nhtrc, trong nguc birc bach khé chiu vi khong
dwoc thong lgi [12]. Cong thirc nghiém phwong tai Viét
Nam st dung trong nghién ctru ndy cé thanh phian thay
d6i mot it so vadi bai thudc goc ctia Ly Pong Vién va dwgc
dung dé chira chirng Cwéc khi [7].

Bang 4. Két qua dai néng dd hoat tinh khang viém cua cac mau
thir (kha ning trc ché NO).

Miu Nong d6 (ug/ml)  ('cchéNO (%) Té bao séng (%)
12,5 12,50 98,12
25 22,28 97,23
Cao chiét
PQNTT 50 33,97 98,88
100 58,97 97,66
200 91,85 95,35
3 22,21 99,88
Cardamonin
10 84,23 95,34

Trong nghién ciru nay, cao chiét DQNTT theo
cong thirc nghiém phwong & Viét Nam c6 ham lwong
flavonoid toan phan 13 4,31+0,31%, th4p hon flavonoid
toan phan trong dich chiét methanol ctia Bach truit la
4,9780+0,5427% [13] va dich chiét nwéc cia Hoang cam
1a 22,19% [14]. Sy khac biét ham lwong flavonoid gitra
cac dich chiét c6 thé do dung méi va phwong phép chiét,
c6 thé anh hwdng dén thanh phan flavonoid, ngoai ra khi
két hop cac dwocliéu dé tao nén bai thudc thang thi ty 1é
cac thanh phin hoéa thuc vat cé thé thay doi.

Kha nang chéng oxy héa in vitro cia bai thuéc DQNTT
trong nghién ctru nay thé hién qua gia tri ICs, cla cao
DQNTT la 68,29+4,51 pg/ml. Hién nay van chwa co cong
bd vé két qua e ché gbc tw do cla bai thuéc DPQNTT in
vitro nhwng cac vi thudc trong bai thudc déu dwoc chirng
minh cé kha nang chong oxy héa nhw DPwong quy [15],
Hoang cAm [16], Nhan sdm [17]... Trong mdt nghién
ctru vé hoat tinh &c ché gdc tw do DPPH va ABTS cua
cac phan doan dich chiét tir ré Pwong quy gidm dan theo
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th tw: Phan doan phenol > phan doan ethyl acetat >
phén doan ether dau hdéa > phan doan ethanol tuyét doi
> phan doan nwéc = phan doan ethanol 95% véi gia tri
IC,, dao dong tir 0,055 dén 0,66 mg/ml [15]. Nghién ctru
cta 0.S. Kim va cs (2015) [16] cho thdy, dich chiét nwérc
tir ré Hoang caAm ciing thé hién kha ning chéng oxy héa &
noéng do trung hoa 50% géc tw do DPPH (RCs)) la 63,07
pg/ml [16].

Két qua clia nghién ciu nay cho thiy, bai thuéc
PQNTT cé tac dung khang viém NO in vitro qua gia tri
IC,,1292,13+1,56 pg/ml. Trong mdt nghién ctru gan day
trén mo hinh in 3D d€ danh gia thudc sic PQNTT trong
viém khép bang in riéng biét cic té bao sun (ATDC5)
va cac té bao tao xwong (MC3T3-E1) [18], két qua cho
thay, thudc sic DQNTT da thé hién tadc dung chéng viém
théng qua viéc gidm biéu hién cta cic yéu t6 gy viém
(IL-1B, IL-6, TNF-a va iNOS) theo nong do. Pong thoi,
DQNTT con tang biéu hién cia cac gen chirc ning (nhw
Aggrecan, COLII, Sox9) trong té€ bao ATDC5 va ting
cwong biéu hién cta cac gen chirc nang quan trong lién
quan dén sy hinh thanh xwong (nhw ALP, Runx2, COLI,
OCN, OPN va BMP-2) trong té bao MC3T3-E1 [18]. Ngoai
ra, DPQNTT ciing da dwoc chiyng minh lam gidm biéu hién
mRNA cua cac diu 4n tién viém va xo héa (TNF-q, IL-18,
IL-6, a-SMA, Col3al va TGF-B) trén té bao s¢i hoat dich
cam &ng boéi TGF-B. Hon nita, phwong phap phan tich
KEGG (Kyoto Encyclopedia of Genes and Genomes) cung
véi két qua kiém chirng trén chudt da cho thiy, PQNTT
trc ché qua trinh xo h6a mang hoat dich théng qua con
dwong tin hiéu PI3K/AKT [19].

Hau hét cc vi thu6c trong bai thudc cho thay, vai tro
khang viém thong qua nhiéu co ché khac nhau di dwoc
chirng minh trong cac nghién ctru tredgc day nhw: Pwong
quy, Hoang cam [20], Bach truit [21]... Trong nghién ctru
nay, cao chiét bai thuéc PQNTT thé hién kha nang rc ché
sw sinh tong hop nitric oxide (NO) trén mé hinh dai thuec
bao RAW 264,7 dwoc kich thich bang lipopolysaccharide
(LPS) theo kiéu phu thudc néng do. Pang chu y, gia tri
ICso trc ché NO ctia cao chiét dwoc xac dinh1292,13+1,56
ug/ml, twong wng véi khodng nong dé ma ti 1é s6ng cla
té bao van duy tri trén 95%, cho thiy hiéu qua trc ché NO
quan sat dwoc khong phai 1a hé qua cua doc tinh té bao
ma phan 4nh hoat tinh sinh hoc khang viém thuc sw. O
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cac néng d6 thap hon (12,5-50 pg/ml), mirc rc ché NO
con han ché (<35%), trong khi ttr nébng dé 100 pg/ml
tre 1én, hiéu qua &c ché NO ting ro rét, phu hop véi xu
hwéng phu thudc litu dwoc ghi nhan trong bang 4.

Xét vé hoat tinh sinh hoc, flavonoid dwoc xem la
nhom hoat chat gitr vai tro trung tdm va chi phoi trong
tac dung khang viém théng qua rc ché NO cia bai thudc
PQNTT. Nghién ctu in silico ctia Y. Liu va cs (2022) da
xac dinh flavonoid 1a cac thanh phin hoat tinh c6t 16i
cua bai thudc, véi cac hop chit tiéu biéu nhw quercetin,
kaempferol, luteolin, baicalein va formononetin [22].
Cac flavonoid nay cho thiy mi&c dd lién két cao véi cac
dich phan tr then chét lién quan truwc ti€p dén phan
rng viém va qua trinh sinh tdng hop NO, bao gdm NOS2
(iNOS), TNF-q, IL-1B, IL-6 va COX-2 [22-26]. Dic biét,
cac phan tich gan két phan tir (molecular docking) cho
théy flavonoid c6 ai lyc lién két manh véi cac protein
trong cac con dwong tin hiéu NF-xB, MAPK va PI3K/AKT
1a nhirng con dwdng déng vai tro quyét dinh trong diéu
hoa biéu hién iNOS [22]. Diéu nay phu hop véi két qua
thwc nghiém cda nghién ctru hién tai, trong d6 ICso NO
clia cao PQNTT nam trong khodng nong do thwong dwoc
ghi nhin déi véi cac flavonoid cé hoat tinh khang viém
trén mo hinh RAW 264,7 va dat dwoc trong diéu kién
khong giy doc té bao. Cac flavonoid tiéu biéu trong bai
thu6c bao gom: quercetin 1a mot flavonoid tw nhién, cé
thé lam giam viém va chong oxy hoa [23, 24]; kaempferol
la mot flavonoid chong oxy héa va khang viém manh
va nhiéu nghién ctru di xac nhin vai tro cua hop chit
nay trong viéc &c ché cac con dwdng giy viém ciing nhw
diéu hoa stress oxy héa [25]; formononetin cling 13 mét
isoflavone c6 hoat tinh sinh hoc, ¢6 tadc dung chéng viém,
chdéng oxy hoéa [26]; baicalein c6 thé diéu chinh hoat
dong cua té bao mién dich Th1 va Th2, gidm ndng do
IL-1B, IL-6, TNF-q, (c ché COX-2 do d6 lam gidm viém
[27]. Vi vay, nghién cttru nay da chon cardamonin lam
chirng dwong do day la hgp chat flavonoid da dwoc
chirng minh c6 kha ning rc ché NO manh trén mo hinh
t€ bao RAW 264,7 thong qua rc ché bi€u hién iNOS
va cac cytokine tién viém [11]. Trong nghién ctu nay,
cardamonin dwgc khao sat & hai nong d6 3 va 10 pg/ml,
cho thiy kha nang &c ché NO lan lwotla 22,21 va 84,23%,
véi gia tri [Cso 1a 4,95£0,07 pg/ml, trong khi khong anh
huwéng dang ké dén kha nang s6ng cuia té bao.
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Bén canh flavonoid, cic hop chit saponin, dic biét 1a
saponin tir Nhan sam (Panax ginseng), da dwoc chirng
minh cé kha nang &c ché NO va gidm biéu hién iNOS
trong mo hinh RAW 264,7 kich thich LPS thong qua diéu
hoa NF-kB va MAPK [28, 29]. Tuy nhién, cic nghién ctru
nay cho thay saponin thuwdong thé hién hiéu qua ro rét &
nong do6 thap hon nhwng véi s6 lwgng dich tic dong han
ché hon so véi flavonoid. Phu hop véi phan tich dwoc
Iy mang cda Y. Liu va cs (2022) [22], saponin trong bai
thudc PQNTT dwoc xem 1a nhém hoat chat hé tro do ligu
lwong Nhan sadm st dung trong bai thudc chi 8 g so véi
tong trong lwgng cua bai thudc 1a 188 g. Nhw viy, cac
hop chit saponin gép phan tang cwdng va 6n dinh hiéu
qua khang viém tong thé, hon 1a dong vai tro quyét dinh
déi véi mire trc ché NO quan sat dwoec tai gia tri ICsp clia
cao chiét.

Twong tw, nhém hop chit coumarin, c¢é trong mot
s6 vi thudc ctia bai thuéc nhw Pwong quy (Angelica
sinensis) va Khwong hoat (Notopterygium incisum),
cling da dwoc bao cdo cé kha nang trc ché NO théng qua
gidm biéu hién iNOS va diéu hoa cic con dwong tin hiéu
viém. Glabralactone tir Pwong quy cho thiy kha nang rc
ché NO trong md hinh RAW 264,7 ma khong gay doc té
bao [30], trong khi cidc don chit coumarin phan 14p tir
Khwong hoat nhw methylnotopterol va isobergapten c6
gia tri [Cso &c ché NO lan lwot 1a 12,7 va 10,2 uM [31].
Tuy nhién, xét trong bai thuéc PQNTT goém 15 vi thudc
va liéu lvgng ctia Pwong quy va Khwong hoat dwoc st
dung 1an lwot 1a 8 va 20 g thi cac hgp chat coumarin
déng vai tro b6 tro va hiép dong, gép phan tang cwong
hiéu qua khang viém chung nhung khong phai 1a nhom
hoat chat c6t 16i trc ché NO ctia cao chiét.

Téng hop cac bang chirng tir két qua thwc nghiém
va dir liéu y van cho thay, tac dung &c ché NO in vitro
cia cao DQNTT trong nghién ctu nay chu yéu phan
anh vai tro chi phoi cta flavonoid, trong khi saponin va
coumarin tham gia theo co ché hiép dong, gép phan tao
nén hiéu qua khang viém da thanh phan - da dich tac
dong, dic trung cho bai thudc y hoc ¢6 truyén. Cach tiép
can nay giup giai thich hop 1y gia tri ICso thu dwoc, ddong
thoi ddm bao tinh nhit quan gitra dir liéu déc tinh té bao,
hiéu qua sinh hoc va co ché tac dung cta bai thudc. Tuy
nhién, cac tdc dung nay van can dwoc khao sat trén thi
nghiém in vivo nham danh gia day da hon y nghia sinh
hoc va gia tri tng dung cta bai thudc nay.
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Cao chiét toan phan tir nuéc sic ciia bai thuéc PQNTT
duoc st dung & Viét Nam thé hién kha nang chdng oxy
héa va khang viém in vitro. Két qua nghién cru nay buéc
dau cung cip bang chirng khoa hoc cho tac dung cia bai
thu6c DQNTT trong diéu tri chitng “Cwéc khi” trong y
hoc ¢6 truyén & nuwéec ta.

Nghién ctru nay dwoc tai tre kinh phi béi Pai hoc Y
Dwoc TP. H6 Chi Minh theo Hop dong s6 244/2024/
HD-DHYD ngay 22/8/2024. Nhém nghién ctru xin chan
thanh cdm on Pai hoc Y Dwoc TP. H6 Chi Minh.
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Bicu hién gen cila mt 50 cytokine va chemokine trén té bao dai thue bao phé nang
lom nhiém vi rut dich ta lon chau Phi chiing tai to hop genotype I va I phan lap tai Viét Nam

Nguyén Thi Thu Hién®2, Bui Thi Ngoc Anh?, Chu Thi Nhu?!, PAm Quéc Khanh?, Nguyén Phwong Linh?,
Trwong Anh Pirc”, Tran Thi Thanh Ha', Pang Vii Hoang!

1B mén Mién dich va Dich té Thi y, Vién Chdn nudi va Thi y Viét Nam, 86 Trucong Chinh, phwong Kim Lién, Ha Néi, Viét Nam
2Khoa Néng-Lam-Ngu, Trwong Pai hoc Nghé An, 51 Ly Tw Trong, phwdng Vinh Phil, tinh Nghé An, Viét Nam

Ngay nhan bai 28/11/2025; ngay chuyén phan bién 3/12/2025; ngay nhan phan bién 26/12/2025; ngay chdp nhin ding 9/1/2026
I Ve [ < ! .
Bénh dich ta lon chau Phi (DTLCP) 12 bénh truyén nhiém nguy hiém & lgn véi ty 18 tir vong 1én dén 100%, gay thiét hai
kinh té nghiém trong. Hién nay, hiéu qua cta cac vac-xin con han ché, dic biét véi chling tai té hop genotype I/11, viéc
hiéu rd co' ché mién dich ctia vat chii 12 vo cung cip thiét. Nghién ciru danh gia sw biéu hién gen ciia cac cytokine va
chemokine trong t€ bao dai thwc bao phé nang lgn (PAMs) nhiém vi rit DTLCP tai t6 hop bang phwong phap qRT-PCR.
Két qua cho thdy, nhém cytokine khang vi rit (IFN-y, IFN-q, IFN-B, TNF-a) ting manh, dat dinh tai 48 gio sau nhiém (hpi)
va duy tri dén 72 hpi. Cac cytokine tién viém (IL-1a, IL-1B, IL-12p40, IL-17A) tang rd rét tir 6 dén 48 hpi, dong vai tro khéi
phat va Khuéch dai dap #ng viém. Dong thoi, nhém Th2 cytokKine (IL-4, IL-10, IL-11, IL-13) dat mirc téi da & 24-48 hpi,
gitip cAn bang phan irng viém va thic ddy mién dich dich thé. Cac chemokine (CCL2, CCL3, CCL14, CXCL9) déu ting dang
ké, diac biét CXCL9 dat dinh sé'm & 24 hpi, ho trg huy dong t€ bao mién dich. Nghién ciru chi ra sw diéu hoa chit ché giira
cytokine va chemokine trong giai doan 24-48 hpi, cung cip co sé khoa hoc quan trong dé hiéu ro co ché kiém soat vi rat
va diéu hoa mién dich thich ¥ng d6i véi chang DTLCP tai t6 hop tai Viét Nam.

Tir khéa: biéu hién gen, chemokKine, cytokine, dich ta lo'n chiu Phi, dai thwc bao phé nang lgn.

Chi s6 phén logi: 1.6, 4.3
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Abstract:

African swine fever (ASF) is a serious infectious disease in pigs, with mortality rates reaching 100% and causing severe
economic losses. Currently, the efficacy of available vaccines remains limited, particularly against the recombinant ASF
virus (ASFV) genotype I/II strains, making it essential to understand the host immune mechanisms involved. This study
evaluated the gene expression of selected cytokines and chemokines in porcine alveolar macrophages (PAMs) infected with
recombinant ASFV genotype I/II strains using quantitative real-time PCR (qRT-PCR). The results demonstrated that the
antiviral cytokines (IFN-y, IFN-«, IFN-$, and TNF-a) were strongly upregulated, peaking at 48 hours post-infection (hpi) and
remaining elevated until 72 hpi. Pro-inflammatory cytokines (IL-1«, IL-1f, IL-12p40, and IL-17A) increased significantly
between 6 and 48 hpi, contributing to the initiation and amplification of the inflammatory response. Concurrently, Th2
cytokines (IL-4, IL-10, IL-11, and IL-13) reached peak levels at 24-48 hpi, helping to balance the inflammatory response
and promote humoral immunity. The chemokines (CCL2, CCL3, CCL14, and CXCL9) exhibited substantial increases, with
CXCL9 peaking early at 24 hpi, supporting the recruitment of immune cells. These findings indicate tight regulation of
cytokines and chemokines during the 24-48 hpi, providing an important scientific basis for understanding viral control
mechanisms and the regulation of adaptive immunity against recombinant ASFV strains in Vietnam.

Keywords: African swine fever, chemokine, cytokine, gene expression, porcine alveolar macrophages.

Classification numbers: 1.6, 4.3
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1. it van de

Bénh dich ta lon chau Phi (DTLCP; African swine
fever: ASF) 1a bénh truyén nhiém nguy hiém do vi rut
chi gdy bénh & lon nudi va lon rirng, khong gay bénh cho
cac loai ddng vat khac, lon nhiém bénh c6 kha ning chét
1én dén 100%, gy tac dong lén dén nganh chan nudi
lon va kinh té d6i véi cac nwde phat trién va dang phat
trién [1, 2]. Bénh DTLCP c6 kha nang 1y lan nhanh, giy
thiét hai lén, khong 1ay nhiém va giy bénh & nguoi, vi
rut c6 strc dé khang cao, ton tai 1au & ngoai méi trueong
va trong cic san phiam cua lgn, bénh lay lan truc tiép tir
lon bénh sang lon chwa méc bénh, san phdm lgn mang
mam bénh, hodc gian tiép qua cic loai vat chl trung gian
mang mam bénh (ve, mong, con tring, gam nhim, chim
di cw...) [3], cAc phwong tién van chuyén, thirc dn chan
nudi, dung cu chin nudi va ca yéu té con nguoi [2-5].
Nam 2007, bénh xuit hién & Georgia, sau d6 lan réng ra
cac nwéc dong Au nhw Nga, Belarus, Ukraine, Estonia,
Litva, Latvia, Romania, Moldova, Cong hoa Séc va Ba
Lan [6]. Tai chau A, bénh DTLCP lan d4u tién dwoc phat
hién tai Trung Qudc vao dau thang 8/2018 [7], sau d6
1a tai Méng C6 vao dau thang 1/2019, Campuchia vao
thang 4/2019, Han Qudc vao thang 5/2019, Viét Nam
vao thang 2/2019, Lao vao thang 6/2019, Philippines
vao thang 7/2019, Myanmar vao thang 8/2019, Pong
Timor vao thang 9/2019 va An Do vao thang 5/2020
[8]. Nam 2021, cac ching vi rut DTLCP genotype I c6
déc lwc thdp da dwoc phat hién & lgn Trung Quéc. Cac
chuing nay khong cé kha nang hip phu hong ciu (HAD)
va co su trong dong vé mit di truyén véi chung NH/P68
dwoc bao cdo & B6 Pao Nha vao nhitng nam 1960. Pén
nam 2023, ching vi rat DTLCP tai t6 hop kiéu gen I va
II (ching lai) da dwoc bdo cido va md ta day da & Trung
Qudc. Vao cudi nam 2023, cac ASFV tai t6 hop ki€u gen |
va Il nay da dwoc bao céo tai Viét Nam, nhwng kha nang
dap (rng mién dich & cdp do té bao clia cac chiing lai van
chwa dwgc danh gia tai Viet Nam.

Cytokine gitt vai tro then chét trong diéu hoa mién dich
bam sinh [9] va thich Gng cua vat chu khi nhiém vi rat
DTLCP [10]. Ngay sau khi xam nhap, vi rat DTLCP nhan
1én manh trong dai thwc bao, kich thich giai phéng nhiéu
cytokine tién viém nhw TNF-q, IL-1B, IL-6, IL-8 [10, 11].
Nhitng cytokine nay cé tac dung khéi dong phan tng
viém, huy déng bach cau trung tinh, dai thuc bao va té
bao lympho dén 6 nhiém, gép phan kiém soat vi rut giai
doan dau. Pong thoi, interferon nhéom I (IFN-a/B) va
IFN-y cling d6ng vai tro quan trong trong trc ché sy nhin
l1én cua vi rut, kich hoat hoat déng khang vi rut cda dai
thwe bao va té bao tiéu diét tw nhién (natural killer - NK)
[11]. Tuy nhién, vi rat DTLCP da c6 su thay déi nhiéu co
ché (rc ché san xuit hodc chidn tin hiéu cta interferon
va cac cytokine khang vi ridt, giap vi rat trén thoat dap
trng mién dich. Bén canh d6, sw mit can bing cytokine
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thwong xay ra cta vat chi nhiém vi rat DTLCP [12].
Nong d6 cao kéo dai cla cac cytokine tién viém (IL-1p,
TNF-a, IL-12) c6 thé din dén tinh trang “bio cytokine”,
gay ton thwong mo, suy da co quan va tang ty 1€ ti vong
[13]. Ngwoc lai, mét s6 cytokine chéng viém nhw IL-10
va IL4 lai dwoc tang cweong, lam suy gidm chirc nang ctia
té bao T va dai thwc bao, tao diéu kién cho vi rit nhan 1én
va lay lan trong co thé. Sy twong tac phirc tap gitra cac
cytokine tién viém va chéng viém khong chi quyét dinh
mirc do ki€ém soat vi rut DTLCP ma con anh hwdng dén
tinh trdm trong ctia bénh [13].

Cytokine vira 1a cong cu thiét yéu gidp vat chi khoi
dong va diéu phdi mién dich chdng lai vi rat DTLCP, vira
12 muc tiéu ma vi rat loi dung dé né tranh hoac lam réi
loan dap &ng mién dich. Hi€u rd vai tro va co ché diéu
hoa cytokine trong nhiém vi riit DTLCP c6 y nghia quan
trong cho viéc tim kiém d4u 4n sinh hoc, xay dung bién
phap diéu tri hd trg, cling nhw phat trién vac xin hiéu
qua trong phong chdng bénh DTLCP. V& muc dich cta
nghién ciru nay, ching téi danh gia mic do biéu hién cia
cac cytokine va chemokine trong t& bao PAMs nhiém vi
rut DTLCP ching lai (tai t6 hop genotype I/1I) va cung
cip mot cai nhin khai quat hon vé qua trinh nhan 1én cta
vi rat DTLCP trén té bao.

2. \at liéu va phuong phap nghién ciiu
2.1. Vat liéu

Té bao Porcine alveolar macrophage (PAMs) dwoc thu
thap tlr phéi lon sach theo céng bé trwdc diy cia nhéom
nghién ctry, s6 lwong té€ bao lwu triv 1a 5x10° t&€ bao/ml/
ong [14].

Chung vi rat DTLCP tai t6 hop genotype I/11, serotype
8 (ky hiéu: ASFV/NIVR-38-2025) c¢6 ngudn gdc tir Lang
Son va dwoc phén 14ap trén t€ bao PAMs. Néng do vi rit
DTLCP ching NIVR-38-2025 la 3x106° HAD, /ml.

Cac hoa chit, sinh phdm khac: Moi trweong nudi cly
t€ bao Dulbecco’s modified eagle’s medium (DMEM,
Thermo Fisher, My), khang sinh, khdng ndm (Sigma, My),
Trizol (Invitrogene, My), kit tong hgp cDNA (Thermo,
My), SYBR® Green Master Mix (Roche, M), nwéc free
RNA/DNA (Invitrogen, M¥), PBS (Sigma, M¥).

2.2. Phwong phdp nghién ciru

2.2.1. Phwong phdp nudi cdy t€ bao PAMs va gdy nhiém
vi rut DTLCP

Té bao dwgc nudi trong moi trwong Dulbecco’s
modified eagle’s medium (DMEM, Thermo Fisher, My)
trén dia 06 giéng, bd sung thém khang sinh 100 1U/ml
Ampicillin (100 mg/ml) va 10% huyét thanh bao thai bé
sach vo trung (FBS, Invitrogen) va nudi cy trong diéu
kién 5% CO, & 37°C va dwoc sir dung & nong do 1x10° té
bao/ml/giéng.
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Phwong phap chuidn dé vi rat két hop phan trng hip
phu hong ciu (HAD) dung trong gidm dinh vi rat DTLCP
theo cong bo truwdc diy cia nhém nghién cteu [14]: Hiéu
gia vi rat DTLCP ching NIVR-38-2025 dwgc tién hanh
theo quy trinh di dwoc nhém nghién ctru cong b6 treéc
dé. Theo dd, chiing NIVR-38-2025 dwoc pha lodng thap
phan theo co s8 10 va st dung dé gay nhiém cho té bao
nudi cdy trong dia 96 giéng, moi do pha lodng dwoc thir
nghiém trén 8 giéng t& bao da dwoc chuin bi san véi mat
dod 2x105 té& bao/giéng. Sau 24 gir gay nhiém, hong ciu
lon néng dd 1% dwgc b6 sung vao cac giéng nudi ciy
nham phat hién sy hién dién cta vi rit théng qua hién
twong hinh thanh dam “hoa hong”, két qua ctia qua trinh
h4p phu hdng ciu 1én bé mit cac té bao PAMs nhiém vi
rat DTLCP. Hiéu gia vi rat dwoc xac dinh dwa trén gia tri
HAD, (50% hap phu hong ciu) sau 5 ngay gy nhiém,
va dwoc biéu thi du¢i dang HAD, /ml theo cong thirc
da dwoc cong bo trwdc day. Nong do nhiém trung da
6 (MOI) dwoc tinh bang cong thirc: s6 lwong vi rut cho
vao/sd luwgng té bao.

Vi rat DTLCP chung téi t6 hop genotype 1/11 (NIVR-
38-2025) dwoc gy nhiém trén té bao PAMs (1x10° t&
bao/ml/giéng/dia 6 giéng) v&i nong do 0,01 MOI, té bao
sau gdy nhiém dwoc nudi & diéu kién 5% CO, & 37°C.
Thu té bao sau gy nhiém sau 6, 12, 24, 48 va 72 gi dé
danh gia biéu hién cta cac cytokine va chemokine bang
cach ly tam 2.000 vong/phut trong vong 5 phut thu can
té€ bao. Phwong phap real-time PCR theo khuyén céo cua
T6 chivc Thi y Thé gi¢i (WOAH - World Organisation for
Animal Health) dwoc str dung dé xac dinh sy c6 mat cua
vi rat DTLCP sau 6, 12, 24, 48 va 72 gio gdy nhiém &
nong do 0,01 MOI trén té bao PAMs.

2.2.2. Phwong phdp tdch chiét RNA va sinh téng hop
cDNA tir t€ bao PAMs

Thu thap t€ bao PAMs sau gdy nhiém, t&€ bao dwoc
rira qua PBS lanh 2 I4n, tach chiét RNA téng s bang
TRIzol (Invitrogen) theo hwéng dan ctia nha san xuit.
Téng hop cDNA, téng s6 2 ug RNA dwogc loai bo DNA
bang cach thém vao 1,0 don vi (unit) DNase I va 1,0 ul
dung dich dém phan &ng 10x (Thermo Scientific), sau
d6 1 30 phiat & 37°C. D€ dirng sw hoat dong clia DNase |,
b8 sung 1,0 pl dung dich EDTA noéng dé 50 nM vao dung
dich va dun & 65°C trong 10 phut. S dung san phim
nay dé tong hop cDNA bang bo kit Maxima First Strand
cDNA Synthesis Kit (Thermo Scientific), theo hwéng dan
cta nha san xudt.

2.2.3. Phwong phdp quantitative real-time PCR (qRT-
PCR) xdc dinh biéu hién ctia gen cytokine va chemokine

Dbé danh gid mirc d6 biéu hién cua cac cytokine, chung
toi thiét ké moi cho phan &ng qRT-PCR st dung phan
mém Lasergene (DNASTAR, My) (bang 1), va thuwc hién
phan rng qRT-PCR bang cach st dung 2xAmpigen SYBR

%H%-IE 68(9) 9.2026

Green Master Mix (Enzo Life Sciences, Farmingdale,
NY, My), theo hwéng dan clia nha san xuit. Gen GAPDH
(glyceraldehyde-3-phosphate dehydrogenase) cta lon
duwoc st dung 1a gen déi chirng tiéu chuin dé tinh toan
mirc d6 biéu hién ctia cic gen théng qua qua trinh tiéu
chuén hoa chitlwgng RNA. Mirc o biéu hién ctia cac gen
duoc tinh todn bing phwong phap 2-24théng qua mic
d6 biéu hién ctia gen ddi chirng GAPDH [15].

Bang 1. Cac cdp mdi trong phan (rng quantitative real-time PCR.

Trinh tw cac cap méi (5'-3") Mi s6 truy cap

Gen F: moi xuoi; R: méi ngwoc trén GenBank
F: ACACTCACTCTTCTACCTTTG
GAPDH NM_001206359.1
R: CAAATTCATTGTCGTACCAG
F: CAGCTTTGCGTGACTTTGTG
IFN-y X53085
R: GATGAGTTCACTGATGGCTTT
F: CCCCTGTGCCTGGGAGAT
IFN-a XM_003480507.1
R: AGGTTTCTGGAGGAAGAGAAGGA
F: AGTTGCCTGGGACTCCTCAA
IFN-B8 GQ415073.1
R: CCTCAGGGACCTCAAAGTTCAT
F: CGTTGTAGCCAATGTCAAAGCC
TNF-a X54859
R: TGCCCAGATTCAGCAAAGTCCA
GTGCTCAAAACGAAGACGAACC
IL-1a NM_214029.1
CATATTGCCATGCTTTTCCCAGAA
F: TGAAGAGAGAAGTGGTGTTCTGC
IL-1B AJ747049
R: GGTACAGATTCTTTCCCTTGATCC
F: GATGCTGGCCAGTACACC
IL-12p40 U08317
R: TCCAGCACGACCTCAATG
F: CAAGCGGTGGCGTTTTGCCT
IL-17A NM_001005729.1

R: GTCTCCGTCGGGGATGGGCT
F: ATCCCAACCCTGGTCTGC

IL4 X68330
R: TCCTGTCAAGTCCGCTCA

F: GCCTTCGGCCCAGTGAA

IL-10 NM_214041.1
R: AGAGACCCGGTCAGCAACAA
F: CCGCACAGCTGAGAGACAAAT

IL-11 XM_021095008.1
R: GCCTCAGGTAGGAAAACAGGT
F: GGTCATTGCTCTCACCTGCT

IL-13 NM_213803.1
R: GGGTGTCTTCTGGTTCTGGG
F: GCGGCTGATGAGCTACAGAAG

CCL2 NM_214214
R: CCGCGATGGTCTTGAAGATC
F: CTTCCTCGCAAATTCGTAGC

CCL3 NM_001009579
R: GCATTCAGCTCCAGGTCAG
F: ACCCAGCACTTTTACCGAGG

CCL14 NM_001256775
R: TGTCTGGAGCGCAAGAGAAG
F: CTCAGCTTTTCCCGCAGAGT

CXCL9 NM_001114289

R: TTGGTGGCCTTCTTGTCAGG

IL: Interleukin; IFN: Interferon; TNF: Tumor Necrosis Factor; CCL: C-C
motif chemokine ligand, va CXCL: C-X-C motif chemokine ligand.
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2.2.4. Xt ly s6 liéu

S8 liéu dwgce phan tich bang phwong phap One-way
ANOVA va duwgc danh gid so sanh sy khac biét bang
phwong phap Tukey’s multiple comparison test. Gia tri
P<0,05 dwoc xem 1a c6 y nghia théng keé.

3. Két qua va ban luan

3.1. Sw biéu hién cia cdc IFN-s va TNF-a mRNA
trong té bao PAMs nhiém vi rit DTLCP chiing tdi té
hop genotype I/11

Trong nghién ctru nay, ching toi danh giad mc do
bién d6i ctia gia dinh gen Interferon (IFN-s) bao gom
IFN-a, IFN-y, va IFN-B mRNA trong té bao PAMs giy
nhiém vi rat DTLCP chung lai (tai t6 hop genotype I va
I1) v&i nong dd gy nhiém 13 0,01 MOL. Két qua thé hién
tai hinh 1 cho thay, IFN-q, IFN-y va IFN-B mRNA d3i tang
dang ké sau 6 gio gdy nhiém va kéo dai sau 72 gior gay
nhiém (P<0,05), cu thé IFN-a mRNA d ting tir 1,23 dén
14,23 1an sau 48 gior gdy nhiém va tang 10,04 sau 72 gid
gay nhiém (P<0,05). IFNy va IFN-B mRNA di tiang ti
1,56 dén 28,45 lan va tir 1,45 dén 6,45 lan sau 48 gio gy
nhiém (P<0,01) va sau 72h gay nhiém lan lwot 1a 28.25
14n va 6,25 1an (P < 0.01) so v&i nhém d6i chitng khong
gay nhiém (hinh 1). Mot s6 nghién ctru gan day da chirng
minh rang, gia dinh gen IFN-s bao gdm IFN-q, IFN-y va
IFN-B8 mRNA déng vai tro quan trong trong viéc bao vé va
trc ché sy gia ting bénh ly ctia vat chti khi bi nhiém mam
bénh [10, 12, 16]. Hon nira, sy ting biéu hién cta IFN-q,
IFN-y va IFN-B mRNA kich thich vat chd san sinh mién
dich badm sinh va mién dich dich thé thong qua viéc kich
thich san sinh 1&p Th1 cytokine va cac cytokine khac c6
lién quan dén qua trinh d4ap (rng mién dich nham ngin
chan sw gia tang va sinh bénh hoc ctia vat chu [10, 11].
Ngoai ra, IFN-q, IFN-y va IFN-B mRNA 14 yéu t6 thiét yéu
va 13 chit diéu hoa quan trong trong viéc kich hoat cac
con dwong mién dich hodc truyén tin hiéu dé kiém soat
dap &ng mién dich bdm sinh cta vat cha d6i véi mam
bénh nhu con dwdng truyén tin hiéu mién dich (immune
signaling pathway) JAK-STAT, interferon nhém I, MAPK
hodc NF-xp signaling pathway [10, 14, 17]. Két qua cua
nghién cru di chirng minh rang, mirc do biéu hién clia
IFN-a, IFN-y va IFN-B mRNA trong dong té bao PAMs da
tang l1én dang ké sau khi gy nhiém vi riat DTLCP ching
lai & ndéng dd 0,01 MOI sau 6 gi¢r sau nhiém va kéo dai
dén 72 gitr sau nhiém. Nhirng két qua nay chi ra rang, sw
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gia tang IFN-q, IFN-y va [FN-B mRNA trong té bao PAMs
doéng vai tro quan trong trong viéc dap tng mién dich
bam sinh va dich thé cua vat chu trong dap (rng mién
dich d&i véi vat chi nhiém vi rat DTLCP.

TNF-a 1a mot cytokine giy viém dwoc san xuit bdi
cac t&€ bao mién dich nhw dai thwc bao, bach cau don
nhan hoic té€ bao lympho T va 1a mot thanh phan quan
trong clia dap &ng viém déi véi nhiéu mam bénh khac
nhau, bao gobm vi rut, vi khuin va ky sinh trung [9, 18].
N6 cling quan trong d6i véi kha nang khang nhiém trung
in vivo va in vitro [9]. Co ché cia TNF-a & dong vat da
dugc chirng minh ré rang & chd né anh hwéng dén qua
trinh san xuat apoptosis, kich hoat tin hiéu té€ bao - té
bao, kich thich san xuit mot s6 cytokine gay viém va
sw di chuyén cua cac té bao viém dén cac vi tri nhiém
trung [19]. TNF-a hoat dong va lién két véi mét s6 Tho,
Th1, Th2 hoac Th17 cytokine, trong d6 cac ho interferon
doéng vai tro quan trong, dé tao ra mot dap ing mién dich
qua trung gian té bao hiéu qua ddi véi mam bénh [14, 19,
20]. Trong nghién ctru nay, té bao PAMs dwoc gy nhiém
vi rat DTLCP chung lai (ti t6 hop genotype I va II) véi
ndong dd giy nhiém 1a 0,01 MOJ, sau 6 gio gdy nhiém
biéu hién cia TNF-a mRNA tang l1én dang ké (3,54 lan,
P<0,05) va sw biéu hién ciia TNF-a mRNA ting cao nhit
dwoc ghi nhin sau 48 giv, ting 18,62 lan so véi nhom
d6i chirng khong gay nhiém (P<0,01) va sau 72 gior sau
gay nhiém su biéu hién cia TNF-a mRNA duy tri & mitc
tang 15,44 1an so v&i nhém d6i chirng (P<0,01) (hinh 1).

Gan day, mot nghién ciru di ching minh rang, vai
tro cia TNF-a trong viéc hoat dong va lién két véi cac
cytokine khac dé ki€ém soat dap (rng mién dich qua trung
gian t& bao ddi v&i bénh truyén nhiém nhw cim gia cAm
¢ ga va ngwoi [21]. Sw tang 1én clia TNF-a mRNA trong
té€ bao PAMs gay nhiém vi rat DTLCP ching lai (tai to
hop genotype I va II) véi nong do gy nhiém 12 0,01 MOI
trong nghién ctru ctia ching tdi chi ra rang, vai tro cua
TNF-a trong viéc kiém soat va hoat dong cung v&i cac
cytokine khéc trong viéc tao ra dap trng mién dich qua
trung gian té bao dé€ chdng lai vi rut DTLCP. Hon nita,
muc dd biéu hién mRNA ctia TNF-a va IFN-s trong té bao
PAMs c6 mdi twong quan cao va diéu nay cho thiy rang,
su kich hoat va lién két gitra IFN-s va TNF-a trong té bao
PAMs c6 thé kich (rng mirc @6 mién dich qua trung gian
té€ bao va mién dich dich thé cua vat chu dé khang lai vi
rut DTLCP.
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Hinh 1. Sw biéu hién cua cac IFNs va TNF-a mRNA trong té bao PAMs nhiém vi rat DTLCP chiing tai té ho'p genotype I/ll. Cac ky tw * thé
hién sw khac nhau cé y nghia théng ké (*P<0,05; **P<0,01 va ***P<0,001).

3.2. Sw biéu hién cta cdc cytokine tién viém trong
té bao PAMs nhiém vi rut DTLCP chiing tdi t6 hop
genotype I/11

Cac cytokine tién viém bao gom IL-1a, IL-1B,
[L-12p40 va IL-17A mRNA déng vai tro quan trong va
diéu hoa phan tng mién dich bim sinh va mién dich
qua trung gian t&€ bao ddi v&i cac bénh truyén nhiém va
viém man tinh [10, 12, 20]. IL-1a, IL-1p, IL-12p40 va
IL-17A mRNA kich thich sy ting biéu hién ctia cac Th17
cytokine va giy ra hodc lién quan dén sy biéu hién cta
[FN nhém I thong qua viéc kich hoat JAK-STAT, MAPK,
ERK/AKT signaling pathway, sau d6 kiém soat va diéu
hoa phan trng mién dich d6i véi mam bénh [10, 12, 20].

Trong nghién cttu nay, ching t6i danh gid mic do
biéu hién cta cic cytokine tién viém bao gom IL-1q, IL-
1B, IL-12p40 va IL-17A mRNA trong t€ bao PAMs giy
nhiém vi rat DTLCP chung lai (tai t6 hop genotype I va
I1) v&i nong dd gy nhiém 13 0,01 MOL. Két qua thé hién
tai hinh 2 cho thiy, IL-1a, IL-1pB, IL-12p40 va IL-17A
mRNA da ting dang ké sau 6 gi¢r gy nhiém va kéo dai
sau 72 gio gdy nhiém (P<0,05) va ting cao nhit dwoc
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ghi nhan sau 48 gio gy nhiém vi rut DTLCP chung lai. Cu
thé, IL-1a mRNA d3 ting tlr 3,45 dén 18,43 lan tir 6 dén
48 gitr gy nhiém va gidm xudng con 15,67 lan sau 72
gir gy nhiém so véi nhom déi chirng khong gay nhiém
(P<0,05). IL-1B mRNA da ting 4,67 lan sau 6 gio gay
nhiém (P<0,01), sau 24 gi¢ tang 15,78 1an (P<0,001) va
gidm xudng sau 72 gid chi con tang 11,65 [an (P<0,001)
so v&i nhém déi ching. IL-12p40 va IL-17A mRNA cé
xu hwéng ting twong ddi gidng nhau, mic dd biu hién
cua [L-12p40 va IL-17A mRNA sau 6 gi¢ tang lan lwgt la
2,56 va 1,96 lan (P<0,05), ting cao nhit sau 48 gio lan
lwot1a 26,23 va 6,35 lan (P<0,001), sau d6 gidm mirc do
biéu hién sau 72 gi¢ gdy nhiém v&i vi rat DTLCP ching
lai (hinh 2).

K&t qua chtia nghién ctru cho thiy, sw bi€u hién cao
cua IL-1a, IL-1B, IL-12p40 va IL-17A mRNA trong té
bao PAMs cua lon nhiém vi rat DTLCP ching lai, lam
ro vai tro cta IL-1a, IL-1f, IL-12p40 va IL-17A mRNA
trong viéc kiém soat phan tng mién dich déi véi vi rat
DTLCP valién quan dén cac cytokine khac trong viéc tao
ra phan rng mién dich qua trung gian t& bao déi véi vi
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Hinh 2. Sw biéu hién gen cua cac cytokine tién viém trong té& bao PAMs nhiém vi rit DTLCP chiing tai té hop genotype l/ll. Cac ky tw * thé
hién sw khac nhau cé y nghia théng ké (*P<0,05; **P<0,01 va ***P<0,001).

rat DTLCP. Hon nira, mirc do biéu hién cta cac cytokine
tién viém bao goém IL-1q, IL-1pB, IL-12p40 va IL-17A mRNA
trong té bao PAMs c6 mdi twong quan véi nhau va ty 1é
thudn véi mic dé biéu hién cia gia dinh gen IFN-s va
TNF-a trong té bao PAMs gy nhiém vi rit DTLCP ching
lai. K&t qua nghién ctru nay cho thdy, viéc ting mic do
biéu hién cla cac cytokine tién viém va gia dinh gen
IFN-s va TNF-a trong té bao PAMs c6 thé lién quan va
gay ra mirc dd mién dich qua trung gian t& bao va mién
dich dich thé cta vat cha dé dap (rng v&i nhiém vi rut
DTLCP ching lai.

3.3. Sw biéu hién cia cdc cytokine khdng viém
mRNA trong té bao PAMs nhiém vi riit DTLCP chiing
tdi to hop genotype I/I11

IL-4 va IL-10 mRNA biéu hién ting twong dong trong
té bao PAMs gay nhiém vi rat DTLCP ching lai & nong
dd 0,01 MOI (hinh 3). IL-4 va IL-10 mRNA ting lan lwot
gap 11,56 va 8,56 1an sau 6 gitr gdy nhiém vi rat DTLCP
chiing lai so véi nhém déi chirng (P<0,01, hinh 3), ting
cao nhit sau 48 gior gdy nhiém, lan lwot1a 32,56 va 28,26
lan so véi nhém déi chirng khong gay nhiém (P<0,001)
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va gidm nhe sau 72 gi¢r gy nhiém vi rut DTCLP ching lai
véi noéng do 0,01 MOI (hinh 3). Twong tw, mirc d6 biéu
hién cta IL-11 va IL-13 mRNA ting sau 6 gio gdy nhiém
v&i vi rat DTLCP chiing lai, tidng cao nhit sau 24 gio gy
nhiém Ian lwotla 7,23 va 7,45 1an (P<0,001) so v&inhém
ddi chirng khong gy nhiém va gidm dan sau 72 gid gay
nhiém vi rat DTLCP ching lai véi nong d6 0,01 MOI so
v&i nhom doi chirng (hinh 3).

Céc cytokine khang viém bao gom IL-4, IL-10, IL-11 va
IL-13 mRNA 13 nhitng cytokine chi chét dwoc san xuit
bé&i nhiéu té& bao mién dich va cé tac dung diéu hoa chitc
ndng mién dich trong co thé vat chi hoic té bao [12, 22].
Hon nita, cac cytokine khang viém la nhitng cytokine da
chirc ndng vé&i nhiéu tac dung da dang trong diéu hoa mién
dich, tién viém va chéng viém [12, 20]. Vi duy, IL-4 va IL-10
mRNA trc ché sw biéu hién cta cac cytokine Th1, khang
nguyén MHC 1ép 11 va cac phan tir dong kich thich (CSM)
trén dai thwe bao [12, 20]. IL-10 va IL-11 mRNA tang
cwong suw séng sét, ting sinh té€ bao va san xuit khang
thé & té bao B [20]. IL-4, IL-10, IL-11 va IL-13 mRNA cé
thé rc ché hoat dong ciia NF-xB signaling pathway va
tham gia vao viéc diéu hoa JAK-STAT signaling pathway,

40
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Hinh 3. Sw biéu hién gen ciia cac cytokine khang viém trong té bao PAMs nhiém vi rit DTLCP chiing tai t hop genotype I/ll. Cac ky ty *
thé hién s khac nhau cé y nghia théng ké (*P<0,05; **P<0,01 va ***P<0,001).

dong thoi dong vai tro quan trong trong viéc kiém soat
mién dich chéng vi rit thdng qua viéc giy ra va diéu hoa
sém mién dich bAm sinh & vat chu [9, 20]. K&t qua nghién
ctru cho thdy, sy biéu hién cao ctia cic cytokine khang
viém bao gom IL-4, IL-10, IL-11 va IL-13 mRNA trong
té€ bao PAMs sau khi gy nhiém vi rat DTLCP ching lai
& noéng do 0,01 MOI, sy tang biéu hién cta cac cytokine
chéng viém nay c6 thé nham kiém soét sw biéu hién cta
céc cytokine tién viém va diéu hoa sw can bang cytokine
Th 1 va Th 2 trong qua trinh nhiém vi rat DTLCP & t&
bao PAMs.

3.4. Sw biéu hién cta cdc chemokine mRNA trong
té bao PAMs nhiém vi rut DTLCP chiing tdi t6 hop
genotype 1/11

Chemokine déng vai tro quan trong trong mién dich
choéng lai vi rut DTLCP thong qua viéc diéu hoa di chuyén
va hoat héa ctia cac t€ bao mién dich. Khi vi rut DTLCP
xAm nhip, nhiéu loai chemokine nhw CCL2, CCL3, CCL14
va CXCL9 mRNA dwoc ting cwdong biéu hién, thu hat
bach ciu don nhan, dai thwc bao, bach ciu trung tinh va
té bao T dén vi tri nhiém [10, 23]. Nh¢r d6, chiing ho tro
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kiém soat sw nhan lén cta vi rit va loai bd té bao nhiém.
Dbong thoi, chemokine con diéu hoa cin bang gitra dap
rng viém va bao vé md, gép phan duy tri méi treong
mién dich hiéu qua. Tuy nhién, vi rat DTLCP c6 thé loi
dung ho#c trc ché mot s6 chemokine nham tri hoan dap
(rng mién dich, gitp vi rat ton tai va lay lan [10, 19, 23].
Vi vy, chemokine vira 1a yéu t6 bao vé quan trong cua
vat cht khang lai vi rat DTLCP va vira 1a muc tiéu diéu
hoa mién dich ma vi rat DTLCP c6 thé khai thac dé giup
vi rit ton tai va nhan 1én trong co thé vat cha [10, 23].

Trong nghién cru nay, sy biéu hién ting CCL2, CCL3,
CCL14 va CXCL9 mRNA la khac nhau trén té bao PAMs
gay nhiém vi rat DTLCP chung lai & ndng do 0,01 MOI
so véi nhém doi chirng khong gay nhiém (hinh 4), vi du
nhw CCL2 mRNA ting nhe, khoang 1,36 lan (P<0,05)
sau 6 gio gy nhiém vi rut DTLCP, ting cao nhat sau 24
gir gdy nhiém (ting 4,36 lan, P<0,01) va duy tri mc do
tang trong khoang tir 3,6 dén 3,9 I4n sau 48 va 72 gio
(P<0,01) so véi nhém ddi chirng (hinh 4). Trong khi dé,
CXCL9 mRNA c6 biéu hién ting cao nhit sau 24 gio gy
nhiém (ting 6,58 lan, P<0,001) va sau d6 gidm dan sau
72 gi¢r gy nhiém vi rut DTLCP chung lai & néng d6 0,01
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Hinh 4. Sw biéu hién gen clia cac chemokine trong té bao PAMs nhiém vi rat DTLCP chiing tai td ho'p genotype I/ll. Cac ky tw * thé hién sy

khac nhau cé y nghia théng ké& (*P<0,05; **P<0,01 va ***P<0,001).

MOI so v&i nhém doi chirng. Mirc d6 biéu hién ctia CCL3
va CCL14 mRNA ting din va biéu hién cao nhit sau 48
va 72 gidr gdy nhiém so v&i nhém déi chirng. K&t qua cho
thay, sw tang biéu hién ctia cac chemokine trong té bao
PAMs nhiém vi rat DTLCP chiing lai ¢ sw khac nhau, v&i
mdi loai chemokine c6 chirc nang khac nhau thi mrc do
bi€u hién va thoi gian bi€u hién khic nhau, tir d6 cling
mé ra hwéng nghién ciku vé vai tro quan trong cua
chemokine trong dap rng mién dich chdng lai sw xam
nhiém cta vi riat DTLCP trong vat chu trong twong lai.

4. Két luan

Biéu hién mRNA cta cic cytokine va chemokine trong
té€ bao PAMs nhiém vi rat DTLCP chung lai (genotype
I/11) & liéu gy nhiém 0,01 MOI ting rd rét theo thoi
gian, phan anh sy kich thich manh mé d4p (rng mién dich
cta vi rut DTLCP ching lai. Cac interferon (IFN-y, IFN-q,
IFN-B mRNA) va TNF-a mRNA ting dang ké, dat dinh
& 48 gid sau nhiém va duy tri dén 72 gid, cho thiy vai
trd quan trong trong mién dich bam sinh va kiém soat
sw nhan 1én cua vi rut. Péng thoi, cac cytokine tién viém
(IL-1a, IL-1B, IL-12p40, IL-17A mRNA), cytokine khang
viém (IL-4, IL-10, IL-11, IL-13 mRNA) va chemokine
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(CCL2, CCL3, CCL14, CXCL9 mRNA) déu tang manh mé
sau nhiém vi rat DTLCP, dic biét trong giai doan 24-48
gior sau nhiém, cho thdy suw phdi hop chit ché gitra dap
rng mién dich bAm sinh va thich &ng trén té€ bao PAMs.

LO1 CAM ON

Nghién ctru nay dwoc tai tro béi Co quan Hé théng
Thuwc phdm Bén virng Ireland, B6 Nong nghiép, Thuc
phdm va Hang hai Ireland trong Dw 4n ma sé VIPFAST-
NIVR-18012024 va Dw an hgp tac gitra Vién Thu y, Dai
hoc Quéc gia Jeonbuk va Pai hoc Chung-Ang, Han Quéc.
Cac tac gia xin chan thanh cam on.
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Dic diém hinh thai, phan bigt gii tinh va sinh truong cua ca chach suoi kuli
(Pangio kuhlii Valenciennes, 1846) phan bo tai tinh Tay Ninh

Nguyén Thi Kim Lién*2, Tran Thi Ngoc Huyén? Nguyén Vin Sang?,
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Tém tdt:
Ca chach suo6i kuli (Pangio kuhlii) 1a loai ca nwéc ngot ban dia ctia Viét Nam, c6 gia tri Kinh té trén thi trweong ca canh xuét
khau. Nghién ctru dwoc thwe hién tir thang 7 dén thang 10 nim 2025 nham bo sung co’ sé dir liéu sinh hoc cho loai, 1am
tién dé cho nghién ciru sinh san nhan tao, qua dé gép phan bao ton va phat trién bén virng nguén li tw nhién. Két qua
khao sat da thu dwoc 80 mau ca tai sudi nwéc trong ciia tinh Tay Ninh. Phan tich hinh thai cho thay, loai ca nay cé kich
thwéc nhé, chiéu dai tong dao dong tir 4,11 dén 7,07 cm, than cé dai, thon va méi bén c6 tir 7 dén 12 soc mau nau, miéng
nho, hinh méng ngwa, xung quanh cé 6 rau phat trién. Gi&i tinh c6 thé phan biét dwa trén dic diém hinh thai ngoai, dic
biét la viy ngwc. Ca dwc c6 mot tia vy ngwc cirng, phian bung hep va than thon dai, trong Khi ca cai khong co tia cirng,
bung 16n va tron hon. Chi sé twong quan giira chiéu dai rudt va chiéu dai than (RLG) cta 30 mau ca P. kuhlii dao dong ti
0,7630 dén 0,7743, gia tri nay nho hon 1, cho thiy loai ca nay thudéc nhém dn dong vat cé kich thwéc nho. Két qua phin
tich 50 mau c4 chach suéi kuli thu dwoc cho thay, twong quan giita chiéu dai va khéi lwong than ca cé dang phwong trinh
hoi qui 1a W=0,0028*L>*', v¢i mikc dd twong quan rat chit ché, thé hién & hé sé xac dinh cao R?=0,8883.

Tir khéa: ca chach sudi Kuli, hinh thai, sinh trwéng.
Chi s6 phdn logi: 1.6, 4.5

Morphological characteristics, sexual dimorphism, and growth of Kuhli loach

(Pangio kuhlii Valenciennes, 1846) occurring in Tay Ninh province

Thi Kim Lien Nguyen' 2, Thi Ngoc Huyen Tran? Van Sang Nguyen?,
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Abstract:

Kuhli loach (Pangio kuhlii) is a freshwater fish species native to Vietnam and holds significant economic value in the
ornamental fish export market. This study was conducted from July to October 2025 to supplement the biological
database of this species, serving as a basis for artificial reproduction research, thereby contributing to conservation and
sustainable development of natural resources. A total of 80 fish specimens were collected from clear-water streams in
Tay Ninh province. Morphological analysis showed that the species is small, with total length ranging from 4.11 to 7.07
cm. The body is elongated and slender, with 7 to 12 brown stripes on each side. The mouth is small, horseshoe-shaped,
surrounded by six well-developed barbels. Sexes could be distinguished based on external morphological characteristics,
particularly those of the pectoral fins. Males have a stiffened pectoral-fin ray, anarrow abdomen, and a slender, elongated
body, whereas females lack the stiffened ray and have a larger and more rounded abdomen. The Relative Gut Length
(RLG) index of 30 P. kuhlii specimens ranged from 0.7630 to 0.7743 and was less than 1, indicating that the species
belongs to a group that feeds on small animals. Analysis of 50 specimens showed a strong length-weight relationship,
expressed by the equation W=0.0028*L>*!, with a high coefficient of determination (R*=0.8863).

Keywords: Kuhli loach, growth, morphology.
Classification numbers: 1.6, 4.5
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1. Dt van de

Ca chach sudi kuli (P. kuhlii), hay con goi 1a chach ran
culi, 1a mot trong nhitng loai cd nwéc ngot kich thudc
nho, c6 hinh thai dac trwng véi than dai, det bén va cac
vach mau sAm xen k&, phan bd chd yéu trong cac sudi,
kénh rach va thiy viec nwéc mém & khu vec Do6ng Nam
A, dac biét 1a Indonesia, Malaysia, Thai Lan va mot sd
vung cta Viét Nam [1]. P. kuhlii 1a mot loai ca canh cé gia
tri nho hinh théi doc ddo, mau sic dic trung va tip tinh
hién lanh. Loai nay phan bd tw nhién chu yéu & cac subi
chay cham, ddm lay va ho chira, noi cé day cat hodc bun,
nwdc mém, hoi axit va giau chat hitu co. Trong diéu kién
nudi nhét, P. kuhlii té ra thich nghi tét, dic biét khi dworc
nudi trong nhém va cé nhiéu noi tri 4n. Ca c6 thé an
da dang thirc an, tir dong vat day nho dén thic dn cong
nghiép, dong thoi dong vai tro 1a “loai don vé sinh” hiéu
qua trong bé ca [2]. Tuy nhién, trong nhiéu thap ky qua,
quan thé ca chach su6i kuli ngoai tw nhién dang suy giam
dang ké do ap lwc khai thac ngay cang gia ting nham
phuc vu nhu ciu thwong mai. Bén canh d6, cac thuy vuc
nhé von 1a moi tredng sdng chu yéu cla loai dang chiu
tac dong manh tir bién d6i khi hau, 6 nhiém ngudn nwéc
va su thay d6i muc dich st dung dat, lam suy gidm chit
lwong va dién tich sinh canh thich hop [3]. Hoat dong
khai thac chwa tudn thd nghiém ngat cic quy dinh vé
mua vu, kich ¢& ca va ngu cu cang lam tram trong thém
tinh trang suy gidm quan thé, anh hwéng truc ti€p dén
kha nang tai tao nguon lgi. Do ngudn ca khai thac mang
tinh thoi vy, sdn lwong khong 6n dinh va kich thwéc ca
khong dong déu, viéc dap rng yéu ciu cda thi treong
xuat khiu gip nhiéu khé khin. Néu tinh trang khai thac
nhv hién nay tié€p dién, P. kuhlii c6 nguy co bi de doa
trong twong lai gan.

Tai Viét Nam, cic nghién ciru vé thanh phan loai va
phén bd ca nwéc ngot cho thay, ca chach sudi kuli hién
dién tai mot s6 hé thdng song sudi va dao, loai nay dugc
ghi nhan lan dAu tién thong qua cadc mau thu thap trén
dao Phi Qudc, chi yéu & lwu veee song Clra Can va Dwong
Dong [4], sau d6 tiép tuc dwoc phat hién tai Vwon qudc
gia Bach M3, TP. Hué [5]. Gan day, P. kuhlii ciing dwoc ghi
nhén & thwgng ngudn sdng Sai Gon va mot s6 séng, sudi,
h6 nwée ngot thudc cac tinh mién Nam nhw T4y Ninh va
Binh Phuwéc [6]. DU vy, cho dén nay, van chua c6 cong
trinh nghién ctru céng bd chinh thic vé dac diém sinh
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hoc va sinh truwdng clia ca chach suéi kuli tai Viét Nam.
Trén thé gi¢i, mot s6 nghién ctru budc dau da dwoc thue
hién nham lam ré dic diém sinh hoc va sinh san cia loai
nay, gom mo ta mot sd dic diém sinh hoc va sinh thai
co ban cua P. kuhlii [2]; nghién ctu dic diém sinh duc
so cip va thi cip, tao nén tang khoa hoc cho cac nghién
ctru sinh san nhén tao va bao ton loai [7]; nghién ctu vé
dinh dwdng trong nudi vd ca b6 me thu thip ngoai tw
nhién [8]. Tuy nhién dén nay, phan lén ca chach sudi kuli
trén thi trwong van c¢6 ngudn goc tir khai thac tw nhién
do chwa xay dwng dwoc quy trinh sinh sdn nhan tao hiéu
qua, din dén nguy co suy gidm nguon loi va mat tinh bén
vitng clia quan thé tw nhién.

Trong b6i canh dé, viéc nghién cru diac diém hinh
thai, phan biét gié¢i tinh va sinh trwdémg ctia cd chach
sudi kuli phan bd tai tinh Tay Ninh 13 can thiét. Két qua
nghién ctru khdng chi gép phan bé sung co s& dir liéu
khoa hoc vé loai tai Viét Nam, ma con la tién dé quan
trong cho cac nghién ctru sinh san nhan tao, gép phan
bdo tbn ngudn gen ngoai tw nhién, dong thoi phat trién
nguon giong 6n dinh phuc vu thi tredng ca canh trong
nwéc va xuat khiu.

2. Uat liéu va phuong phap nghién ciiu
2.1. Thu mdu cd

MAu c4 chach sudi kuli dwgc thu truc tiép & sudi nuwée
trong (toa dd 11°39>28.4"N; 106°17°22.6”E) tai tinh Tay
Ninh. Thoi gian thu mau tir thang 7 dén thang 10/2025.
MAu ca thu dwoc c6 cac kich c& khac nhau véi s6 lwong
12 80 mau ca dwoc khao sat (50 mau phan tich hinh thai
va sinh trwdng; 30 mau phan tich dic diém dinh dudng).
MAu ca sau khi thu dwgc ghi nhan, quan sat cac dic diém
bén ngoai va chup hinh, sau d6 dwoc chuyén vé phong
thi nghiém ctia Trung tdm U'om tao Doanh nghiép Nong
nghiép Cong nghé cao.

2.2. Phwong phdp nghién civu cdc ddac diém hinh
thdi cd chach sudi kuli

Phwong phap can, do cac chi tiéu: GAy mé ca bang
thudc Nika Transmore Fish Medicine, sau dé dit ca 1én
nén bang phang, ddu hwéng vé bén trai, tién hanh chup
anh, do tirng bd phan trén co thé cd bang phan mém
Image J. Dung can dién tt c6 do chinh xac t&i 0,0001 gam
dé can khdi lwong ca. Cac chi tiéu dém bao gdbm s6 tia vay



lwng, vy bung, vy nguwc, vdy hdu mén, vay dudi, dém s6
lwong cac rau, sé soc trén co thé cd va mau sic than ca
(hinh 1).

i 4 Chiéu dai tdng
gép 12— 13 lan
chiéu dai ddu

Chiéu dai tbng gip
14 — 19 lan chiéu
cao than

Hinh 1. Cac chi tiéu hinh théi cta giéng Pangio [3]. 1 - Than, 2 - Mat,
3 -Vay dubi, 4 - Rau, 5 - Vay lung, 6 - Dau.

Mau dwoc dinh danh ban dau dwa trén cac dic diém
phén loai did dwoc md ta [3, 9]. Cdc chi tiéu dém gom:
So lwong tia vay lung (DFR); s6 lwong tia vy hdu mon
(AFR); s6 lwong tia vay nguc (PeFR); s6 lwong tia vay
bung (PFR); s6 lwong tia vy dudi (CFR); sé lwong rau
(BrB); s6 lwong soc nau (BS). Chi tiéu cin, do nhw khoi
lwgng (W); chiéu dai tong (TL); chiéu dai than (FL);
chiéu dai chuin (SL); chiéu cao than (BD); chiéu dai dau
(HL); dwong kinh méat (ED). Cac chi s6 sinh tric: chiéu
dai chuin/chiéu dai dau (SL/HL); chiéu dai chuin/
chiéu cao than (SL/BD); chiéu dai dAu/dwong kinh mat
(HL/ED); dwong kinh mat/dai chudn (ED/SL).

Phan biét gi¢i tinh: Sw phan biét dwc cai chu yéu dua
vao vay nguc clia ca, quan sat mo ta dic diém 16 sinh duc,
Kich thwée va hinh dang cia bung ca.

2.3. Phwong phdp nghién ciru ddc diém dinh
dwdng va sinh trwéng cd chach suéi kuli ngoai
tw nhién

- Pac diém dinh dwdng clia ca nghién ctiru théng qua
phén tich dic diém ciu tao, hinh dang, kich thwéc ctia cor
quan tiéu hoa, nhw miéng, rudt va sé lwgc mang & cung
mang thit I (Gr) [10] nhdm xac dinh tip tinh &n cua ca.

Twong quan giita chiéu dai rudt va chiéu dai than
(RLG): Khdo sat 6ng tiéu hoa ctia 30 miu ca chach sudi
kuli thu ngoai tw nhién, chi s6 twong quan giira chiéu dai
rudt va chiéu dai than (RLG - Relative Gut Length), dwoc
tinh toan theo cong thirc cia A.H. Al-Hussainy [11] nhw
sau:

KHOA
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RLG =L /L,
trong dé: L, 1a chiéu dai rudt ca; L la chiéu dai than ca.

Nghién cttu dic diém sinh truéng: Téng s6 mau
nghién ctru 1a 50 ca thé c6 chiéu dai tir 4,11 dén 7,07 cm,
phwong trinh twong quan gitra chiéu dai va khoi lwong
co thé theo cong thirc [7]:

W= a*Lb

trong d6: W 1a khéi lwong ca (g); L 1a chiéu dai than ca
(cm); a 1a hé s6 tang truwdng ban dau; b 1a hé sé ting
trwdng.

2.4. Phwong phdp xir ly sé'liéu

Cac chi tiéu dém dwogc tinh gid tri xuit hién nhiéu
nhit va khoang bién dong. Cac chi tiéu do dwoc tinh ty 1é
so v&i chiéu dai chuin hoic chiéu dai dau (bang 1). T4t
ca céc s6 liéu thu thap dwoc tinh todn bang phin mém
Excel. Sw khac biét vé chi tiéu do gi¢i tinh dwoc kiém
dinh bang phwong phap phan tich phwong sai ANOVA va
dugc so sanh bang tric nghiém Tukey véi mitc ¥ nghia
95%, str dung phan mém thong ké Minitab 16.

3. Két qua va ban luan
3.1. Pdc diém hinh thdi cd chach sudi kuli tai tinh
Tdy Ninh

Ca chach suoi kuli thu tai tinh Tay Ninh c6 dang hinh
tru tron, thudn dai, than lién mach tir ddu dén dudi, mau
sac than tir vang niu dén hé phach, c6 7-12 soc nau trén
than, hinh vong khong hoan toan khép kin (hinh 2).

Hinh 2. Cég déc diém hinh thai ngoai cua ca chach subi kuli. 1 -
Than, 2 - Mat, 3 - Vay dubi, 4 - Rau, 5 - Vay lung, 6 - Bau.

K&t qua khdo sat cho thiy, cac chi tiéu hinh thai dwoc
quan sat trén 50 mau ca thu thap tai tinh Tay Ninh c6
kich thwéc chiéu dai dao dong tir 4,11 dén 7,07 cm, khéi
lwong tir 0,17 dén 1,13 g dwoc trinh bay & bang 1.
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Bang 1. Cac chi tiéu hinh thai cta ca chach subi kuli (n=50).

Téi thiu Téida Trung binh +SD
Cdc chi tiéu do (cm)
TL 4,11 7,07 5,71+0,64
FL 3,87 6,72 5,44+0,62
SL 3,66 6,38 5,17+0,58
BD 0,30 0,79 0,55+0,01
HL 0,54 0,77 0,69+0,05
ED 0,03 0,09 0,06£0,01
Cdc chi tiéu dém (cdi)
DFR 6 8 7,36+0,69
PFR 5 7 5,76+0,62
AFR 5 7 6,58+0,54
CFR 14 16 15,20+0,73
PeFR 8 10 8,88+0,81
BS 7 12 10,26+1,08
BrB 6 6 6+0,00
Ty Ié m@t so chi tiéu sinh
trdc
Ty lé gitra SL v&i HL 6,06 9,31 7,54+0,62
Ty 1é gitra SL v&i BD 7,43 12,05 9,61+0,96
Ty 1€ gitra HL v6i ED 7,87 23,23 10,88+2,22
Ty 1€ gitra ED v&i SL 0,01 0,02 0,01+0,00

TL: chiéu dai téng; SL: chiéu dai chuén; HL: chiéu dai dau; BD: chiéu
cao than; ED: dwdng kinh mat; DFR: sb lwong tia vay lwng; PFR: s
lwong tia vay bung; AFR: sé lwong tia vay hau mén; CFR: s6 lwong tia
vay dudi; PeFR: s6 lwong tia vay nguc; BS: sb lwong soc nau; BrB: s6
lwong rau.

K&t qua phan tich qua bang 1 cho thiy, sw bién dong
ro rét vé cac chi tiéu hinh thai giita cic ca thé. Chiéu dai
tong (TL) dao dong tir 4,11 dén 7,07 cm, v&i gia tri trung
binh 5,71+0,64 cm va chiéu dai chuln (SL) tr 3,66 dén

(A) (B) ©

6,38 cm, trung binh 5,17+0,58 cm, phan anh sy chénh
l1éch kich thwéc ca thé c6 thé lién quan dén giai doan
phét trién hodc diéu kién dinh dwdng. Chiéu cao thin
(BD) dao dong 0,30-0,79 c¢cm (trung binh 0,55+0,10
cm), cho thay sw khac biét vé do day co thé. Cac chi tiéu
chiéu dai dau (HL) va dwong kinh mét (ED) c6 bién dong
thép hon, trong d6 HL tir 0,54 dén 0,77 cm (trung binh
0,69+0,05 cm) va ED tir 0,03 dén 0,09 cm (trung binh
0,06+0,01 cm), phan 4nh dic diém mat nhd, thich nghi
véi moi treong day it &nh sang.

C4 chach sudi kuli c6 hé thdng vy mém phét trién
twong do6i hoan chinh, thich nghi t6t véi moi treong day
va tip tinh vii minh trong 1&p nén bun cat hoac séi da
(hinh 3).

Vay lung va vy hau mén cla ca nhé, ho tro cAn bang
va gilt thing bang khi boi gan day. Vay dudi c6 dang hinh
quat tron, gbm céc tia vy mém hoan toan, khéng co tia
gai cirng. Kiéu hinh nay cho phép ca thuwc hién cac chuyén
dong linh hoat nhung téc dd boi khéng cao, phu hop véi
moi tredrng séng day, noi c6 nhiéu vat can. Pac diém nay
dwoc xem 12 mot d4u hiéu phan loai quan trong va thé
hién sy thich nghi sinh thai ctia loai trong cac thiy vuwc
c6 dong chay nhe dén vira [9, 12]. O vay dudi xudt hién
mot dém sAm mau hinh t& gidc chiém % gdéc vay dudi
day la dic diém dién hinh cta P. kuhlii va gidp phan biét
v&i cac giong Pangio khac [9]. VAy bung va viy nguc c6
kich thuéc nhé, linh hoat, hé tro 6n dinh va diéu hwéng.
P. kuhlii c6 6 rau phat trién quanh miéng, dong vai tro
quan trong trong viéc cdm nhin moi treong day, tim
kiém thic an va dinh hwéng trong diéu kién anh sang
yéu, bao gdm: 4 riu nim & moi ham trén va 2 rau nam
& moi ham dwédi. M6i dwdi bi dirt quang tao thanh hai
thlly cam thwong bi nham 13 rau. C4u tric rau c6 dang

(D) (E)

Hinh 3. Cac vay cla ca chach suéi kuli. (A) - Vay nguc, (B) - Vay bung, (C) - Vay hau mén, (D) - Vay lung, E - Vay dudi.
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Hinh 4. Hinh dang mat, miéng va rau cta ca chach suéi kuli.

soi manh, khong phan nhanh, mau trong sudt dén trang
nga (hinh 4). M6t dic diém quan trong dé phin biét ca
chach suéi kuli vé&i cac loai cd khac trong giong Pangio
do 12 s8 soc trén than. K&t qua phan tich cho thiy, miu
cé thu tai tinh T4y Ninh c6 s6 soc trén than dao dong tir 7
dén 12 soc va trung binh 12 10 soc cht yéu mau nau sam.

Ty 1€ cac phan co thé thé hién su thich nghi véi moi
trwong day, ddc biét ty 1é gitra chiéu dai chuin va chiéu
dai dau (SL/HL) dao ddng tir 6,06 dén 9,31 (trung binh
7,54+0,62), cho thiy dau ca nho so v&i than. Ty 1é SL/BD
tlr 7,43 dén 12,05 (trung binh 9,61+0,96) cho thiy than
ca thon dai, det nhe, dic trung cho cac loai song & day
séng, subi. Ty 1&é HL/ED dao dong tir 7,87 dén 23,23
(trung binh 10,88+2,22), phan 4nh mat nhé so véi dau,
phu hgp véi doi séng ting day trong diéu kién 4nh sang
yéu. Ty 1& ED/SL khong thay d6i nhiéu (0,01-0,02), diéu
nay cho thidy mat cad nho so voi toan than, dic diém
chung ctia céc loai trong ho Cobitidae. C4c chi s6 nay
khang dinh sv thich nghi hinh thai cta P. kuhlii véi moi
trwdng sudi ddy cat, séi va nhiéu chd 4n nau [9, 12, 13].

M3it cd nho, mau den sim, nam chéch 1én hai bén
dAu gitp phat hién chuyén dong tir phia trén trong moi
trwong anh sang yéu. Khong c6 mi hodc da che mat, loai
c4 nay van duy tri kha ndng thi gidc. Pic trung ctia ho
Cobitidae 12 hai gai nhon, nh nam dwdi 6 mat, c6 thé bat
ra khi bi de doa nhw mot co ché tu vé.

Phan d4u cé dang hinh ném, thu6n dai vé phia miéng
va ty 1é nhd so v&i toan than. Miéng ca nho, hwéng
xuong, hinh mdéng ngwa, phtt hop véi tip tinh kiém dn
day. Mang cd méng, c6 hinh dang khe dirng doc, khe
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mang rat hep, nam sau mit va kéo dai dén trudc géc vay
nguc. Khong c6 ndp mang ctirng rd rét ma dwoc bao phu
b&i 1é6p da mém, mang c6 mau vang cam nhat hodc héng
nhat, khéng c6 d6m. Khe mang ctia P. kuhlii rd rang hon
so v&i cac lodi cing giéng, phan anh s thich nghi véi
mai tredrng song day [9, 14].

K&t qua trén phu hop véi dic diém mé ta ca chach
sudi kuli & nhitng nghién ctru truéc day [2, 3, 9], chang
han nhw than ching thon dai giéng lwon; mat khong c6
b& héc tw do; vay dudi cit ngang hodc 16m; c6 mot doi
rau & chop miéng; géc vay lung Iui vé phia sau, ndm trén
vay hiu mon véi 6 tia phin nhanh; dau hoan toan khong
c6 vay. Vé hinh thai, ca chach sudi kuli dwgc phan biét
bdi s6 soc trén than gom 6-10 soc ndu thwong khong
déu, c6 mot dém ti giac 16m, sAm mau chiém nira goc
cta vay dudi, thuy gitra cia méi dwdi khong phat trién
thanh rau.

3.2. Phdn biét gidi tinh cd chach sudi kuli

Quan sat hinh thai bén ngoai cho thiy ca chach su6i
kuli dwc va cdi c6 sw khac biét ré rét vé hinh dang co thé.
C4 cai c6 than hinh thon dai nhwng phan bung to va tron
hon so véi ca duec, vao giai doan thanh thuc & ca cai nhin
thay ré budng tritng mau xanh. ' ca dwc, phin bung hep
hon va than hinh nhin chung thon dai hon. Nhitng khac
biét hinh thai bén ngoai nay c6 thé dwoc coi la dau hiéu
phén biétso'bd gitta ca chach sudi kuli dwc va cai (hinh 5).

Nhirng dac diém hinh thai dinh lwong gitra ca duc va
ca cai c6 sy khac biét c6 y nghia théng ké (p<0,05). Ca cai
thudng c6 chiéu cao than (BD) lén hon dang ké so véi
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Hinh 5. Phan biét gi®i tinh ca cai, dwc & ca chach sudi kuli.

ca duc (bang 2), sw khac biét nay cho thiy vai tro thich
nghi ciia ving bung & ca céi la noi chira budng trirng va
trirng trong qua trinh thanh thuc sinh duc. Cac két qua
nghién cru trwéc diy trén nhiéu loai ca khac ciing bao
c4o nhirng dac diém twong tw, trong d6 ca cai thwong cé
vung bung 16n hon dé chira s6 lwong trirng 16n [15].
Phén tich cic dic diém hinh thai cho thdy, hau hét cac
chi s6 nhu tia vay lwng, vy hdu mon, vay dudi khong cé6
sw khac biét gitra ca dwc va ca cai (p>0,05). Tuy nhién, s6

tia vay nguwc khac biét rd gitra hai gi¢i (p<0,05), ca duc

Bang 2. Bac diém hinh thai ctia ca chach sudi kuli dwc va cai.

¢ tir 8 dén 9 tia mém va 1 tia ctieng (P.1.8-P.1.9), trong khi
ca cai c6 8-10 tia mém va khong c¢6 tia cirng (P.8-P.10).
Dbiém khac biét nay da dwoc ghi nhan & nhiéu loai ca va
lién quan dén qua trinh sinh san, boi 16i hodc thich nghi
moi treong [16]. Ngoai ra, sy twong dong gitra ca duc va
c4 céi ciling thé hién qua tinh &n dinh cta s lwong rau
(BrB) va s6 lwong soc trén than (soc niu - BS), cho thiy
cac dic diém nay khong lién quan dén gidi tinh, ma c6 thé
phuc vu cho chirc nang nhw thich nghi méi trwong hoac
hd tro bat moi [9, 12]. Két qua nghién ctru trén phi hop

Con duc (n=21)

Con cai (n=29)

Pic diém p*
Téi thiéu - Téi da TB+SD Téi thiéu - Téi da TB+SD

ED (cm) 0,06-0,09 0,07+0,01 0,03-0,08 0,06+0,01 0,036
HD (cm) 0,36-0,60 0,47+0,08 0,35-0,49 0,43+0,04 0,046
BD (cm) 0,30-0,67 0,51+0,10 0,42-0,79 0,57+0,09 0,042
SL/HL 6,42-8,51 7,44+0,51 6,06-9,31 7,61+0,70 0,324
SL/BD 8,72-12,05 10,10+0,85 7,43-11,08 9,26+0,89 0,001
HL/ED 7,87-12,00 10,08+1,15 8,26-23,23 11,91+3,40 0,011
ED/SL 0,01-0,02 0,01+0,00 0,0-0,02 0,01+0,00 0,014
PeFR (chiéc) P.I.8-P1.9 8,24+0,44 P.8-P.10 9,34+0,67 0,000
PFR (chiéc) V.5-V.7 5,90+0,44 V.5-V.7 5,66+0,72 0,136
DFR (chiéc) D.6-D.8 7,52+0,68 D.6-D.8 7,24+0,69 0,157
AFR (chiéc) A.6-A7 6,62+0,50 AS5-A7 6,55+0,74 0,660
CFR (chiéc) C.14-C.16 15,29+0,72 C.14-C.16 15,14+0,74 0,482
BS (chiéc) 9-12 10,41+0,91 7-12 10,21+1,24 0,671
BrB (chiéc) 6 6+0,00 6 6+0,00 o

ED: dwéng kinh mét; HD: chiéu cao dau; BD: chiéu cao than; SL: chiéu dai chudn; HL: chiéu dai dau; PeFR: sb lwong tia vay nguc; PFR: sé luong
tia vay bung; DFR: sb lwong tia vay lung; AFR: sé lwong tia vay hau mén; CFR: sé lwong tia vay dudi; BS: sé lwong soc nau; BrB: s lwong rau.
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v&i cong bo clia S. Budi va cs (2024) [7] két ludn rang, s6
tia vy nguc c6 sw khiac biét ¢ y nghia théng ké gitra ca
dwc va ca cai, c6 thé dung lam chi thi d€ phan biét gidi
tinh. Ngoai ra, céc ty 1é sinh trac SL/BD, HL/ED va ED/
SL1a nhitng chi tiéu cé y nghia trong phan biét gi¢i tinh &
ca chach suéi kuli (p<0,05). Con duc c6 gia tri SL/BD
cao hon, cho thiy thin thon dai hon so véi con céi. Con
cai c6 than ngén va phan bung to hon, diéu nay phu hop
véi dic diém sinh hoc sinh san ca cai cAn c6 khoang bung
1é6n hon dé phat trién trirng. Gia tri HL/ED cda con cai
cao hon, nghia 1a mat c4 cai nhé hon twong déi so v&i
chiéu dai dau. O’ ca dwc, mét lén hon, c6 thé lién quan
dén sinh thai va tap tinh hoat dong vé dém. Cac dic diém
hinh thai nay khong chi gitip phan biét gi¢i tinh ngoai
tw nhién ma con quan trong trong nghién ctru sinh san
nhén tao va bao ton nguodn gen.

Bang 3. Dac diém hinh thai ca chach sudi kuli dwc, cai phan bb tai
Tay Ninh, Viét Nam so v&i ca phan bé tai Indonesia [7].

Pic diém Ca dwc (Tay Caduwc Cacai(Tay Cacai

: Ninh) (Indonesia) Ninh) (Indonesia)
TL (cm) 5,65+0,722 5,75+0,24° 5,76+0,58*  5,74+0,322
FL (cm) 5,36+0,70* 5,61+0,24" 5,50+0,56  5,60+0,33?
SL (cm) 5,10+0,66* 5,21+0,24* 5,22+0,52*  5,19+0,30°
HL (cm) 0,68+0,06* 0,72+0,04* 0,69+0,05° 0,72+0,04*
ED (cm) 0,07+0,012 0,06+0,012 0,060,012 0,06+0,02
HD (cm) 0,47+0,08* 0,41+0,03* 0,43+0,04* 0,43+0,032
BD (cm) 0,51+0,10* 0,51+0,03° 0,57+0,09° 0,54+0,05
PeFR (cai) 8,24+0,44° 8,80£0,40®  9,34+0,67°  9,44+0,87°
PFR (cai)  5,90+0,44° 6,32+0,47° 5,66+0,72*  6,20+0,40°
AFR (cdi) 6,62+0,50° 6,92+0,75° 6,55+0,74*  7,32+0,85°
BrB (cai)  6+0,00° 6+0,00° 6%0,00° 6+0,00°

TL: chiéu dai tdng; FL: chiéu dai than; SL: chiéu dai chuan; HL: chiéu
dai dau; ED: dwdng kinh mat; HD: chidu cao dau; BD: chiéu cao than;
PeFR: sb lwong tia vay nguc; PFR: sb lwong tia vay bung; AFR: sb
lwong tia vy hau mon; BrB: sb lwong rau. Cac chir cai khac nhau cla
cac gia tri trong cling mot hang thé hién su khac biét cé y nghia théng
ké & murc p<0,05.

Tir két qua phan tich & bang 3, c4 phin bé tai Viét
Nam va Indonesia cé cac dac diém hinh thai twong déng;
déng thoi, phan biét gidi tinh dwa vao dic diém tia vy
nguwc va do sau bung (BD) cua ca dwc va cai dwoc xem
1a chi tiéu quan trong. Khac biét ki€u hinh gitra gi¢i tinh
cua P. kuhlii tai nhiéu méi trwong song khac nhau c6 thé
lién quan dén vai tro sinh san. Trén co s& div liéu thu
dwoc & ca hai dia diém, ca cai luén c6 than sdu hon. Do
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siu than 16n cung cip khéng gian co thé rong hon cho
co quan sinh san, mang trizng va tich trir duwdng chit.
Ngoai ra, S. Budi va cs nam 2024 [7] cling da nhan dinh
rang bién d6i & sd tia vy ngwc PeFR gin véi hanh vi
sinh sdn hoic co ché sinh ly gidi tinh. Cu thé, viéc ca cai
c6 nhiéu tia vy ngwc hon c6 thé hd tro kha nang boi 16i
hodc tw thé dic thu khi sinh san, hoac phan anh ché do
tang trwedng khac nhau do ndi tiét té & cac loai ca.

3.3. Ddc diém sinh dwd'ng cd chach sudi kuli

Cac chi tiéu nhw ciu tao hé tiéu hoa, chiéu dai rudt
(L), ty 1é chiéu dai rudt trén chiéu dai than (RLG), cau
trac lwoc mang hay hinh thai rang miéng c6 mdéi lién hé
chat ché véi ché do an ctia ca [11, 19]. K&t qua phén tich
tir mAu ca cho thdy miéng c4 nhoé, ndm phia dwéi dau,
hwéng hoi xuéng, phu hop véi tip tinh kiém dn & ting
day. Khoang miéng khong c6 ring nhai 16n hay ring sic
bén, nhw vay ca khong c6 kha niang cin xé con mdi ma
chul yéu nudt tron thirc dn nhd nhw xac dong thuwe vat
nho6 hodc mun ba hitu co.

C4 chach su6i kuli c6 5 d6i cung mang, trong d6 cé 4
dodi cung mang tach roi nhau, d6i cung mang thi 5 két
ndi véi nhau thanh vom dwéi hau, lwgc mang thua, ngan
tao thanh hai hang d6i xirng trén cung mang, goc cac
lroc mang gan vao cung mang, trén cung mang thir nhat
c6 tir 8 dén 12 lwge mang c6 dang ngan, thwa, hinh nén
nhon (hinh 6).

Hinh 6. Cung mang th 1.

Hé s6 twong quan (RLG) gitta chiéu dai rudt (L) va
chiéu dai chuan (L) ctia ca chach su6i kuli dwoc thong ké
va phan tich & bang 4.
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Bang 4. Twong quan giira chiéu dai rudt va chiéu dai chuan theo
nhém trong lwong.

Nhém trong lwom Chiéu dai thin  Chiéu dai ruét
@ 8WYME  rungbinh:L,  trungbinh:L  RLG (L/L)
& (cm) (cm)

0,3233-0,5983 (n=17) 5,1243+0,2407  3,9704%0,5226  0,7743+0,0903

0,6287-1,1456 (n=13) 5,4985+0,2520  4,2018+0,5503 0,7630+0,0822

K&t qua bang 4 cho thiy, hé s6 twong quan gitra chiéu
dai rudt va chiéu dai chuin ctia 30 mau ca chach sudi
kuli chia thanh hai nhém trong lwgng dwoc phan tich, hé
s6 RLG trung binh la 0,7743 va 0,7630. Theo phén loai
ctia A.H. Al-Hussainy (1949) [11], cic loai ca an thit hoac
thién vé dong vat thwong c6 RLG<1,0, trong khi cac loai
dn thwce vat hodc an tap thién vé thwc vat c6 RLG>1. Gia
tri RLG ctia ca chach sudi kuli < 1,0 cho thiy loai nay cé
cu triuc dudng rudt ngdn, phtu hop véi sinh thai séng &
tang day va ch& do an chd yéu gom doéng vat nho (hinh
7). Gi4 tri ndy ndm trong mirc phd bién cta cac lodi trong
ho Cobitidae, nhw mot s6 loai Pangio hodc Cobitis c6 RLG
0,70-1,00 [20]. V&i két qué nghién ctru hinh thai, cdu tao
miéng, rang, cung mang va chi s6 twong quan gitra chiéu

dai rudt va chiéu dai chun cho thiy ca chach sudi kuli

thudc nhdom ca an dong vat c6 kich thwére nho.

Hinh 7. Ruét ca chach subi kuli.
3.4. Méi twong quan giira chiéu dai va khoi lwgng
ctia cd chach suéi kuli ngoai méi triwrorng tw nhién
Két qua phan tich phwong trinh twong quan gitra
khdi lwgng va chiéu dai than ctia 50 mau ca dwoc trinh

bay cu thé & hinh 8. Phwong trinh twong quan gitra chiéu
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dai va khoi lwgng ca chach suéi kuli c6 quan hé hoi quy
rat chit ché theo phwong trinh W=0,0028*L32!, v&ihé s6
xac dinh R?=0,8883. Phwong trinh twong quan cho thay
mdéi twong quan nay la twong quan thuin gitra chiéu dai

va khoi lwong véi hé so ting trwedng b=3,21.

W=0,0028+L32 ‘
0 Ri=()$883 .
n=50 -

=
=3

Khai lugng {(g)
=
on

04

02
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35 40 45 50 55 60 65
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Hinh 8. Biéu d6 twong quan chidu dai than va khéi lwgng caa 50
mau ca.

Két qua phan tich twong quan hoéi quy gitra chiéu
dai va khéi lwgng ciia 21 ca thé dwc cho thay, phwong
trinh twong quan gitra chiéu dai va khoi lwong ca duc
c6 quan hé hoi quy rit chit ché theo phwong trinh
W=0,0028*L3?'véi hé s6 xac dinh R?=0,9546 (n=21, L ti
3,6619 dén 6,3787 cm, W tir 0,1653 dén 1,0038 g) (hinh
9). Phwong trinh twong quan cho thiy, day 1a m6i twong
quan thun gitra chiéu dai va khdéi lwong ca dwc védi hé
s6 tang trwedng b=3,21 va hé s6 diéu kién a=0,0028. D6i
v&i 29 mAu cé cai, két qua phan tich (L tir 4,2437 dén
6,0607 cm, W tir 0,2771 dén 1,1307 g) cho thdy, chiéu
dai va khéi lwgng & ca thé cai cling twong quan thuén va
thé hién quan hé hoi quy twong ddi chit ché véi phwong
trinh W=0,0028*L3?°, hé sd xac dinh R?=0,8136, hé s0
diéu kién a=0,0028. Nhuw vay & ca cai, R* thip hon c6 thé
do sy dao dong trong lwong trong mua sinh san - Khi
trirng phat trién 1am ting trong lwong khong ty 1é thuin
véi chiéu dai. Pay 1a hién twong phd bién & ca cai trudng
thanh va cho thay cin nghién cttu chuyén sau hon vé
sinh 1y sinh san dé€ hiéu ré hon qua trinh nay.

a1
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Hinh 9. Biéu dé twong quan chiéu dai than va khéi lwong ca dwe (A) va ca cai (B).

Ca hai gi¢i déu c6 hé s6 b>3, cho thiy ca chach sudi
kuli c6 xu hwéng tang trudng dang tich dwong. Theo R.
Froese (2006) [21], khi b>3, c4 tang trong lwgong nhanh
hon so véi chiéu dai - phan dnh sy phat trién co thé

]

theo hwéng “to 1én” thay vi chi “dai ra”. bay thwong la
dic diém cua ca sdng trong diéu kién moi tredng thuin
loi nhw nguén thirc an déi dao hodc dong chay 6n dinh.
Dbiém khac biét khong nhiéu vé hé sé b gitra ca dwc va ca
cai c6 thé khong cé y nghia théng ké rd rét, nhung van
c6 thé phan anh chién lwgc sinh trwdng khac biét gitra
hai gi&i. Theo D. Pauly (1990) [22], cA dwc & mot s6 loai
thwong dat trong lwong t6i da nhanh hon dé phuc vu vai
tro sinh san, trong khi ca cai cin ning lwong cho phat
trién trirng, lam cho mo hinh ting tredng kém 6n dinh
hon. Ngoai ra, hé s6 b dwoc ghi nhin trong nghién ctru
nay twong dong v&i cac gia tri bdo cdo & cac loai cung
ho Cobitidae. Theo M. Balaganesan va cs (2018) [23], ca
chach dit Lepidocephalichthys thermalis c6 hé s6 b dao
déng tir 3,18 dén 3,25 trong diéu kién sudi mién nhiét
déi. Sw twong dong nay cing c6 do tin cdy ciia mo hinh
cling nhw cho thdy mo hinh sinh trwdng cia ca chach
su6i kuli tudn theo quy lut chung cia loai ca day sudi.

4. Két luan

Két qua nghién ctru da thu thap phéan tich, mé ta hinh
thai ciu tao ngoai trén 50 mAu ca chach sudi kuli P. kuhlii
(21 mAu ca dwc va 29 mAu cé cai). CAc mau c6 chiéu dai
4,11-7,07 cm, trong lwong 0,17-1,13 g. C4 chach sudi kuli
c6 than hinh try, c6 7-12 soc mau nau trén than, c6 3
doi rau. Sy khac biét hinh thai ngoai gitta ca dwc va cai
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théng qua dic diém & con dwc vy nguc cé 1 tia cling,
than hinh thon va phin bung hep hon; & con cai khéng
c6 tia vAy clrng, phan bung to va tron hon. Két qua phan
tich dic diém dinh dwéng ghi nhan ca an thién vé dong
vat vGi chi s6 RLG cta P. kuhlii dao déng tir 0,7630 dén
0,7743. K&t qua phén tich twong quan gitta chiéu dai va
trong lwong cho thay, sw ting trwedng cda loai ca chach
sudi kuli & tinh Tay Ninh c6 cac hé s6 ting tredng b ndm
trong khoang 3,21 va gia tri R?> dao dong tir 0,8883 dén
0,9546. K&t qua nay cho thiy, tiém ning rng dung vao
chon gidng ca canh, 1am tién dé cho nghién ctru sinh san
nhén tao ca chach sudi kuli gop phan bao ton nguon gen.

LGOI CAM ON

K&t qua nghién ctru nay dwoc tai tro kinh phi tir dé tai
“Nghién ctru sinh san nhan tao ca chach ran kuli (Pangio
kuhlii Valenciennes, 1846) phuc vu chwong trinh giéng
thuy san trén dia ban TP. H6 Chi Minh” theo Hop dong
s6 09/2025/HD-QKHCN. Ching tbi xin chin thanh cam
on sy tai tre kinh phi tir S& Khoa hoc va Cong nghé TP.
H6 Chi Minh.
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Bién dong cau tric hé vi sinh vat trong nw¢c nuoi tom thé chan trang
(Penaeus vannamei) theo thoi gian dwoi tac dong cia ozone nanobubble
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Heé vi sinh vit déng vai tro quan trong trong viéc duy tri chit lwgng nworc, sivc khée ciia dong vat thiy san.
Nghién ctru nay xac dinh sy bién déi ctia ciu triic hé vi sinh vat trong nwéc nudi tom thé chan trang & mo hinh
nuoi thdm canh trong nha dw¢i tac dong xir ly ciia ozone nanobubble (NB-0,) bang phwong phap giai trinh tw
gen 16S rRNA thé hé méi. Thi nghiém tién hanh trong thi gian 84 ngay véi 2 nghiém thirc. Mau nwérc dwoc thu
vao cac ngay 1, 60 va 84 ciia chu ky nudi dé phan tich. O mirc phan loai nganh, Proteobacteria, Bacteroidota
va Actinobacteriota chi€ém wu thé trong suét qua trinh nuéi, véi ty 1¢ trung binh é nghiém thirc NB-0, lan lwot
la 66,8, 18,8 va 9,9%, trong khi ddi chirng lan lwot la 59,0, 19,4 va 16,1%. Theo th¢i gian nudi, ty 1é nganh
Proteobacteria trong bé xir ly NB-0, cé xu hwéng giam dan tir 80,0% (ngay 1) xudng 54,6% (ngay 84), trong
Khi Actinobacteriota lai tang tir 2,5% (ngay 1) 1én 18,7% (ngay 84). Chi vi khuan Marivita giAam manh tir 8,38%
(ngay 1) xudng 0,43% (ngay 84), trong khi cac chi vi khuin c6 l¢'i nhw Mycobacterium, Ruegeria va Paracoccus
gia tang ré rét & nghiém thirc NB-0,. Nhitng két qua nay chirng té xi¥ ly NB-0, c6 kha nang 6n dinh cdu tric hé
vi sinh vit nwéc nudi theo hwéng co i va gop phéan duy tri 6n dinh da dang sinh hoc.

Tir khéa: ciu truc hé vi sinh vit, giai trinh tw gen 16S rRNA thé hé méi, ozone nanobubble.
Chi s6 phdn logi: 1.6, 4.5, 4.6

Temporal changes in microbial community structure in the culture water

of whiteleg shrimp (Penaeus vannamei) treated with ozone nanobubbles
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Abstract:

Microbial communities play a crucial role in maintaining water quality and the health of aquatic animals.
This study examined temporal changes in microbial community structure in the culture water of Penaeus
vannamei cultured in an intensive indoor system under ozone nanobubble (NB-0;) treatment, using 16S
rRNA next-generation sequencing. The experiment was conducted for 84 days with two treatments. Water
samples were collected on days 1, 60, and 84 of the culture period for microbial community analysis. At the
phylum level, Proteobacteria, Bacteroidota, and Actinobacteriota dominated throughout the culture period,
with average relative abundances of 66.8, 18.8, and 9.9%, respectively, in the NB-O3 treatment, compared
with 59.0, 19.4, and 16.1%, respectively, in the control. Over time, the relative abundance of Proteobacteria
in the NB-0;-treated tanks gradually decreased from 80% (day 1) to 54.6% (day 84), while Actinobacteriota
increased from 2.5% (day 1) to 18.7% (day 84). The genus Marivita showed a sharp decline from 8.38% (day
1) to 0.43% (day 84), whereas beneficial genera such as Mycobacterium, Ruegeria, and Paracoccus increased
in the NB-0; treatment. These findings suggest that NB-0; treatment can stabilise the microbial community
structure in shrimp culture water in a beneficial direction and contribute to maintaining microbial diversity.

Keywords: microbial community, ozone nanobubbles, 16S rRNA next-generation sequencing.
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1. Ddt van de

T6m thé chin trang (Penaeus vannamei) 1a mot trong
nhitng déi twong thiy sdn nudi chi lwc tai Viét Nam, gép
phan quan trong vao gia tri xudt khiu, doanh thu cta cac
doanh nghiép trong nwéc, déong thoi gitr vai tro then chat
trong ddm bao an ninh lwong thwc va thuc ddy phat trién
kinh té. Tuy nhién, sy phat trién nhanh chéng cia cac
hé théng nudi thAm canh va siéu thAm canh da din dén
nhiéu thach thirc trong viéc quan Iy moi truedng va dich
bénh. Mat d nudi cao dé dan dén tinh trang ting tich tu
chat thai hitru co, sw gia ting cac hgp chit doc hai nhw
ammonia va nitrite, cung vé&i nguy co bung phat dich
bénh do vi sinh vat giy hai, gdy ton thit 16n vé kinh té va
moi trudng [1-5].

Ozone (03) dwoc biét dén véi dic tinh oxy héa manh,
c6 kha nidng phén huy cac hop chat hitu co, gidm néng
dd ammonia va nitrite, dong thoi tiéu diét hiéu qua mam
bénh trong nwéc [6-8]. Bong bong nano c6 kich thwéc
siéu nhé (<200 nm) mang lai nhiéu wu diém vuwot troi,
bao gbm dién tich bé mit 1én, kha niang phan tdn dong
déu va duy tri do hoa tan cao trong nuwéc [9]. Trong
nhitng ndm gan day, viéc sir dung két hop O, va cong
nghé nanobubble dé tao ra NB-0, da dwoc quan tam va
nghién ctru nho tiém ning dé cai thién chat lwong nwéec
va kiém soat vi sinh vt trong cic hé thong nu6i thiy san
[10-14]. Mot s6 nghién ctru da chirng minh rang viéc st
dung NB-0, c6 thé cai thién chat lwong nuwéc va giam
nguy co dich bénh trong nudi tréong thuy san [11, 12,
14-16]. Tuy nhién, anh hwdng ctia NB-0, dén hé vi sinh
vat trong moi trwdng nudi tdm thé chan trdng van chua
dwoc nghién ciru day da va hé thong.

Hé vi sinh vat trong nwéc nudi déong vai tro quan
trong trong viéc duy tri chat lwgng méi trwong va sirc
khoe cia tom [17, 18]. Cac vi sinh vat c6 loi nhw vi khudn
nitrat héa (Nitrosomonas, Nitrobacter) va vi khuin phan
huy chat hitu co (Bacillus spp.) giup loai b6 cac chit 6
nhiém va duy tri can bang sinh thai [19-21]. Ngwoc lai,
sw phét trién qua mic cia vi sinh vat gy hai, dic biét
12 vi khuan Vibrio spp. c6 thé dan dén su bung phat clia
bénh hoai tir gan tuy cip tinh (AHPND) cuing nhiéu bénh
Iy nghiém trong khac [22]. Trong danh gid hé vi sinh vat,
cac chi s6 da dang nhw da dang alpha (alpha diversity)
va da dang beta (beta diversity) dwoc xem la nhitrng cong
cu quan trong phan 4nh mtc dd phong ph, can bang va
sw khac biét ctia cong dong vi sinh vat trong moi treong
[23, 24]. Sw bién dong ctia cac chi s6 nay khong chi cho
théy tinh trang mo6i treong ma con c6 méi lién hé mat
thiét v&i strc khoe va kha nang dé khang cta vat nudi.
Do d6, viéc phan tich ciu tric va cac chi s6 da dang vi
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sinh vat trong moi treong nwédc 1a co sé dé xay dung cac
chién lwoc quan 1y ao nudi tom thé chan trang bén virng.
Tuy nhién, dén nay van thi€u nhitrng nghién ctru chi tiét
vé sw thay d6i cdu tric va da dang hé vi sinh vat trong
nwécnudi tdm & tirng giai doan phat trién, dic biét trong
diéu kién ng dung NB-03.

Nghién cttu nay danh gia tac ddong cia NB-O; dén hé
vi sinh vat trong nwéc nudi tobm thé chan trang qua cac
giai doan nuoi. K&t qua phan tich thanh phin, ciu tric va
chtrc nang vi sinh vat cung cip bang chirng khoa hoc vé
co ché anh hwdng cia NB-03, dong thoi dinh hwéng giai
phép cai thién moi trwong, ki€ém soat dich bénh va phat
trién bén virng nganh nudi tom

2. Phuong phap nghién ciu
2.1. Thiét ké thi nghiém

Thi nghiém dwoc thiét ké theo nghién ctru ctia P.T.
Binh va cs (2025) [10], bao gbm 2 nhém nghiém thic:
(1) Nghiém thitc xtr ly NB-O3 va (2) Nghiém thic doi
chirng - nu6i bé sung suc khi thong thuwdng, moi nghiém
thitrc dwoc 1ap lai 3 1an. Tém thé chan trang (P vannamei)
dwoc 14y tir trai san xuit gidng cua Cong ty C6 phan Ninh
Thuén, vin chuyén vé dia diém thi nghiém va tién hanh
thuin dwdng & cic bé nudi trong vong 15 ngay trwdc khi
bd tri thi nghiém. Trong lwgng trung binh cia tom & thoi
diém bat dau thi nghiém 1a 0,124+0,029 g. Tom dwoc
nglrng cho dn 1 ngay trwdc khi phan chia vao cac bé thi
nghiém.

Mat d6 nudi & mdi bé thi nghiém 1a 350 tdbm/m?. Tat
cé cac bé thi nghiém & hai nghiém thirc dwoc van hanh
trong diéu kién dong nhit bao gom: suc khi lién tuc
24h/ngay, cho dn 6 1an/ngay & cac thoi diém 6:00, 9:00,
12:00, 15:00, 18:00 va 21:00 bang thirc n cdng nghiép
c6 do dam 35-40% (Deheus, Viét Nam).

O cac bé ctia nghiém thirc c6 st dung NB-0,, hé thong
xtt Iy NB-O, dwoc van hanh trong thoi gian 60 phut dé
dat ndng do ozone trong nwdc 1a 0,3 mg/l, do bang may
ozone (DOZ-30, Dino Purification Co., Ltd., Trung Quéc).
PO min trong cac bé thi nghiém dwoc kiém tra lai sau
moi lan thay hoic b sung nuwéc bang khiic xa ké Atago,
model PAL-06S (Atago, Trung Qudc) va dwoc duy tri &
murc 15%o trong sudt qué trinh thi nghiém.

Cac thong sd nhiét do, DO, pH, ORP dwoc theo doi
hang ngay bang may do Pro 1020 (YSI, My). Trong do,
gid tri DO, pH, ORP trong cac bé thi nghiém & nghiém
thire xtt Iy bing NB-0, 1an luot 13 20,41+1,82, 7,41-8,04
va 12,64+0,73°C, trong cic bé& ddi chirng lan lwot la
20,44+1,53°C, 7,66-8,05 va 168,36+9,69 mV.



2.2. Thu mau va xi ly

500 ml nwéc dwoc thu tir cac bé thi nghiém ngay sau
khi bd sung NB-03 ddi véi nghiém thire xir Iy & cac mdc
thoi gian ngay 1, 60 va 84. MAu nwéc sau khi thu dwoc
bdo quan lanh & nhiét do 3-5°C va chuyén vé phong thi
nghiém. Tai ddy, cic miu dwoc loc qua mang loc vo trung
c6 dwong kinh 16 loc 1a 0,2 um (Millipore Membrane
Filter, Merck Millipore Ltd., Dtrc).

2.3. Phdn tich mdu

Cac mang loc dwoc thu thap & trén dwoc cit nho
va cho vao 6ng Eppendorf tiét trung dung tich 2,0 ml.
Mot mililit (1,0 ml) dung dich dém TE (10 mM Tris-HCI,
1 mM EDTA-2Na) dwoc thém vao va lic déu biang may
vortex. Sau dé, 6ng dwocly tAm & 10.000 g, 4°C trong 10
phit va phan dung dich ndi phia trén dwoc loai bo. Cac
6ng mau sau d6 dwoc tach chiét bang kit Qiagen DNeasy
PowerSoil Kit (Qiagen, Dirc) theo hwéng din clia nha
san xult. DNA da dwoc tach chiét dwoc khuéch dai viing
V1-V9 ctia gen 16S rRNA va giai trinh tw trén nén tang
[llumina MiSeq st dung ché dd doc cip dau 2x150 tai
Cong ty KTest (TP. H6 Chi Minh, Viét Nam).

Phan tich dir liéu trinh ty gen: Cac tép thd chtra div
liéu basecall (bcl) dwoc gidi multiplex bang phin mém
bcl2fastq, cho phép t6i da mot sai 1éch trong trinh tw
ma vach kép. Adapter, moi (primers) va cac trinh tw
chat lwong thip dwoc loai bé khéi dit liéu doc tho bang
Trimmomatic (v.0.39) va Cutadapt (v.2.10), v&i diém
chit lwong t6i thiéu 1a 20 va do dai t6i thi€u 1a 100 bp.
Cac tép fastq sau xw ly ti€p tuc dwoc xir ly bang quy
trinh QIIME2-DADAZ2 (v.2021.11). Cac trinh tw doc dwoc
nhém va xir ly trung ldp thanh cic bién thé trinh tw
amplicon (ASV). Cac trinh tw chimeric cling dworc loai bo
bang quy trinh QIIME2-DADAZ2. Viéc gan phan loai dwoc
thwc hién bang phwong phap classify-consensus-blast
cta QIIME2, d6i chiéu v&i co s dir liéu tham chiéu SILVA
SSURef phién ban 138 véi dd twong dong trinh tw 99%.

Phan tich da dang alpha dwoc thyc hién trong QIIME2
bang script alpha-rarefaction trén co s& dit liéu ASV
(Amplicon Sequence Variant). Ba chi s6 dwgc dung bao
gdm Observed features, Shannon, Pielou evenness.

- Observed features (Observed ASVs): S6 lwong ASV
dwoc phét hién trong mdi miu, phan 4nh d6 phong phu
loai (richness) ma khong tinh dén sy dong déu [25].

- Chi s6 Shannon (Shannon diversity index, H): Chi
s6 nay phan anh ca d6 phong phd va sy déong déu trong
phén b6 cia cac ASV, dwoc tinh theo cong thirc sau [26]:
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S

H=-— Z pi In(pi)
i=1

trong do: S: téng s6 ASV dwoc quan st trong mau; p;:
tan sudt twong ddi cta ASV thi i trong téng s6 trinh tw
clia mau. Chi s6 Shannon cang 16m, cong dong vi sinh vat
cang da dang va can bang.

- Chi s6 dong déu Pielou (Pielou’s evenness, ]): Do
lworng mirc d6 phan bé déong déu cua cac ASV, dworc tinh
theo cﬁn}g{; thirc sau [27]:

J

In(S)
trong d6: H: chi s6 Shannon; S: s6 ASV quan sat dugc. Gia
tri ] dao dong tir 0 dén 1; cang gan 1 thi cong déng cang
dong déu.

Phan tich da dang beta (PCoA) dwa trén phwong phap
UniFrac dwoc thuc hién bang script beta diversity trong
QIIME2 nham danh gia sw khac biét vé ciu tric cong
ddng vi sinh vat gitta cAc mau. Phan tich phwong sai da
bién theo hodn vi (PERMANOVA) dwoc thuc hién dua
trén do khong dong nhat Bray-Curtis va khoang cach
Jaccard v&i 999 phép hoan vi dé xac dinh mic do y nghia
théng keé.

3. Két qua

3.1. Bién déi cdu triic hé vi sinh trong nwéc nudi
tom thé chdn trdng theo thoi gian

O mitc do phan loai nganh, Proteobacteria,
Bacteroidota va Actinobacteriota la ba nganh chiém wu
thé trong nwdc nudi tdm thé chin trang & ca hai nhom
doi chirng va NB-0,, lan lwot la 21,688,3, 5,9-37,8% va
0,8-47,7%. Ngoai ra, cdc nganh nhw Verrucomicrobiota,
Planctomycetota, Chloroflexi, Bdellovibrionota,
Cyanobateria, Firmicutes, Desolfobacterota, SAR324_
clade, Gemmatimonadota, Myxococcota, Acidobacteriota,
Patescbacteria, Campilobaterota, Dependentiae, WSP-2,
Fusobateriota c6 ty 1é hién dién thap hon trong thanh
phan loai vi sinh vat trong nwdc nudi tom thé chan trang
(hinh 1). Theo thoi gian nudi, ty 1€ cac nganh vi sinh vat
trong nwdec c6 sw bién ddi dang ké. Nganh Proteobacteria
c6 xu hwdng gidm dan trong cac bé thi nghiém NB-0, vao
cac ngay 1, 60 va 84, véi ty 1é trung binh Ian lwot 1a 80,
65,8 va 54,6%, cao hon so véi cac bé doi chirng, twong
tng la 76,4, 62 va 38,5%. Nganh Actinobacteriota c6
xu hwéng ting theo thoi gian & ca hai nghiém thirc déi
chirng va NB-0.. Cu thé, ty 1é trong cac bé déi chirng lan
lwot 1a 7,7, 15,2 va 25,3%, trong khi & bé NB-0,, ty 1&
nay la 2,5, 8,6 va 18,7%. Nganh Bacteroidota ciing cho
thiy xu huéng ting dan trong bé d6i ching, véi ty 1€
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01-bC 01-NB-0, 60-DC 60-NB-0,

Proteobacteria
Bacteroidota
Actinobacteriota
Verrucomicrobiota
Planctomycetota
Chlorofiexi
Bdellovibrionota
Cyanobacteria
Firmicutes
Desulfobacterota
SAR324_clade(Marine_group_B)
Gemmatimonadota
Myxococcota
Acidobacteriota
Patescibacteria
Campilobacterota
Dependentiae
WPS-2
Fusobacteriota
Others

84-DC 84-NB-0,

Hinh 1. Thanh phan vi sinh vat trong mau nwéc nudi tém thé chan trang & mirc phan loai nganh. BC: déi chirng; 1, 60, 84: ngay thu mau.

lan lwot la 1,2, 18,2 va 28,9%. Tuy nhién, trong nghiém
thirc NB-0,, ty 1é nay tang tir 14,2 1én 21,9 % trong giai
doan tir ngay 1 dén 60, sau d6 gidm nhe xuéng 20,2%
vao ngay 84. K&t qua phan tich théng ké cho thiy, ty
1é nganh Actinobacteriota & giai doan nudi ngay 60 va
Desolfobacterota & giai doan nudi ngay 84 trong nghiém
thirc d6i chirng cao hon so véi trong nghiém thirc NB-0,
(p<0,05).

100

Do phong phu tuong dbi (%)

C4u trac hé vi sinh vat trong nwéc nudi tdbm thé chan
trang & mutc phan loai chi thé hién & hinh 2. Chi Marivita
chiém wu thé trong ca hai nghiém thirc, véi ty 16 ban dau
1a 10% ¢& bé doi chirng va 8,4% & bé NB-0,, nhung giam
dan theo thoi gian. O bé d6i chirng, ty 1& nay giam con
1,9% vao ngay 60 va 1,3% vao ngay 84, trong khi & bé
NB-0,, ty & gidm xudng 2,5% vao ngay 60 va 0,4% vao
ngay 84. Nguorc lai, cAc chi Mycobacterium, Ruegeria va

Marivita
Algoriphagus
Mycobacterium
Paracoccus
Ruegeria

PeM15
Cyclobacterium
Candidatus_Aquiluna
Polaribacter
Rheinheimera
Devosia
Roseibacillus
Maricaulis
NS3a_marine_group
Tenacibaculum
Nocardioides
Maribacter
Kapabacteriales
Donghicola

Others
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Hinh 2. Thanh phan hé vi sinh vat trong mau nwéc nudi tém thé chan trang & mirc phan loai chi. DC: dbi chirng; 1, 60, 84: ngay thu mau.
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Hinh 3. Chi sé da dang alpha giiva cac nhém mau. C: déi chirng; 1, 60, 84: ngay thu mau (n=3).

Paracoccus c6 xu hwéng ting dan theo thoi gian, déc biét 3.2. Chi sé da dang alpha ctia hé vi sinh vt trong
trong nghiém thirc NB-0,. Cu thé, Mycobacterium c ty1é  nwdc nuéi tom thé chdn trang

1an lwot1a 0,1, 1,9 va 8%, Ruegeria ting tir 0,1 1én 2% va
dat 6,9% vao ngay 84, Paracoccus cling tang dan véi ty 1é
0,7, 3,4 va 7% theo cac mdc thoi gian thu mau.

Bang 1. Két qua kiém dinh PERMANOVA so sanh da dang beta gitra cac

nhém mau.

(A) Bray-Curtis Sample size ~ Permutations pseudo-F  p-value  g-value
Nhom I~ Nhom 2

Cl C2 6 999 9.149 0.117 0.135
Cl C3 6 999 6.003 0.093 0.135
C2 C3 6 999 5.685 0.101 0.135
Tl T2 6 999 5.688 0.105 0.135
Tl T3 6 999 5.153 0.092 0.135
T2 T3 6 999 4.965 0.097 0.135
Cl Tl 6 999 1.042 0413 0443
C2 T2 6 999 1.367 0.106 0.135
C3 T3 6 999 0.962 0.616 0.616
(B) Jaccard Sample size ~ Permutations pseudo-F  p-value  g-value
Nhom I~ Nhom 2

Cl C2 6 999 4773 0.103 0.132
Cl C3 6 999 3737 0.105 0.132
C2 C3 6 999 3.623 0.110 0.132
Tl T2 6 999 4,619 0.102 0.121
Tl T3 6 999 3719 0.105 0.121
T2 T3 6 999 3.436 0.103 0.121
Cl Tl 6 999 1.345 0.098 0.132
C2 T2 6 999 1.297 0.099 0.132
C3 T3 6 999 1.039 0.208 0.208

A: dwa trén Bray-Curtis dissimilarity; B: dwa trén Jaccard distance; C: déi chirng;
T: nghiém thirc ozone nanobubble; 1, 2, 3: ngay thu mau (1, 60, 84).
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Chi s6 da dang alpha ctia hé vi sinh vat trong nwéc
nudi tom thé chan tring dwoc trinh bay & hinh 3. Chi

s6 Observed features trong cac bé NB-0, c6 gia tri
dao dong 919-1255 va c6 xu huwdng tang tir ngay 1
dén 60, sau d6 gidm vao ngay 84. Trong khi & cac
bé do6i chirng gia tri Observed features dao dong
1314-2185. C6 suw khéc biét cé y nghia thong ké
gitra ngay 1 va 60 & ca bé ddi chirng va bé xir ly
NB-0, (p<0,05).

Chi s6 Shannon entropy c6 xu hwéng ting dan
tlr ngay 1 dén 60 va duy tri 6n dinh tir ngay 60 dén
84. Két qua phan tich cho thay, sy khac biét cé y
nghia thdng ké vé Shannon entropy gitta ngay 1
va 60, cling nhw gitra ngay 1 va 84 & ca hai nghiém
thirc (p<0,05). Chi s Pielou evenness trong cac bé
NB-0, c6 xu huéng tang dan qua cac thoi diém thu
mau (ngay 1, 60 va 84). Sw khac biét c6 y nghia
théng ké dwoc ghi nhan gitra ngay 1 va 60, ciing
nhw gitta ngay 60 va 84 (p<0,05).

3.3. Chi s6 da dang beta ctia hé vi sinh vit
trong nwéc nuéi tom thé chan trang

Két qua kiém dinh PERMANOVA dwgc stt dung
dé so sanh cac chi s6 da dang beta gitra hai nhom,
dugc tinh todn bang hai phwong phéap: (A) do bat
d6éng nhit Bray-Curtis va (B) khoang cach Jaccard
(bang 1). Khong c6 sw khic biét c6 y nghia thong
ké vé chi s6 da dang beta gitta nhém d6i chimg
va nhém xir Iy NB-0, tai cac thoi di€ém thu miu
(p>0,05).
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4. Ban luan

Hé vi sinh vat trong nwéc dong vai tro quan trong déi
v&i nudi trong thiy san [28]. Hiéu rd sy bién dong va
ciu trac hé vi sinh vat trong nwéc 1a nén tang dé dwa
ra cac bién phap kiém soat vi sinh hiéu qua va dam bao
mdi tredng nudi 6n dinh. Didu nay khong chi giap xac
dinh ché d6 gidm sat t6i wu ma con gép phan én dinh
moi trweong nwéc, nang cao hiéu qua quan ly va cai thién
nang suit nudi trong [29]. Theo hiéu biét chia ching toi,
day 1a nghién ciru d4u tién bao cdo két qua bién d6i cdu
tric thanh phan hé vi sinh vat trong nwéc nudi tom thé
chan trdng trong sudt 1 chu ky nudi khi xir 1y bang NB-
0,. Hé vi sinh vat dwoc phan tich qua cac giai doan phat
trién khac nhau ctia tdm, bao gdbm ngay 1, 60 va 84 trong
chu ky nuéi. O mtec d6 phan loai nganh, Proteobacteria,
Bacteroidota va Actinobacteriota la cdc nganh vi sinh vat
chiém wu thé trong ca hai nhoém nghiém thirc d6i chirmg
va NB-0, & ca 3 giai doan nudi, két qua nay phu hop véi
cacnghién ctru truede day vé hé vi sinh vat trong hé théng
nudi tom thé chan trang [17, 18, 30-34].

Proteobacteria 1a nhom vi khudn chiém wu thé trong
ciu trac hé vi sinh vat trong nwéc nudi tdbm thé chin
trang, vai ty 1é dao dong tir 21,6 dén 88,3%. Nhém nay
c6 vai tro quan trong trong chu trinh chuyén héa nito va
phan hidy chit hitu co, dic biét trong mdi trwedng giau
dinh dwéng nhw hé théng nudi thAm canh [35]. Trong
sudt qué trinh nuobi, ty 1é Proteobacteria c6 xu hwéng
gidm & ca hai nghiém thirc, véi mirc gidm 34,6% trong
nghiém thirc NB-03 va 36,9% & doi chirng. Xu hwéng nay
c6 thé phan anh sy phat trién sinh truedng ctia tom ciing
nhu tac dong cia NB-0; trong viéc kiém soat vi khuén,
dac biét1a Vibrio spp., mot tdc nhan giy bénh nguy hiém
trén tom [10, 11, 13, 14]. Ngwoc lai, Actinobacteriota
c6 xu hwéng gia tang trong sudt thoi gian nubi. Trong
nhém doi chitrng, ty 1€ ting tir 7,7 1én 25,3%, trong khi
nghiém thirc NB-0, ghi nhén mikc tang twr 2,5 1én 18,7%.
Actinobacteriota bao gobm nhiéu loai vi sinh vat c6 loi,
tham gia phan hiy hop chat hitu co va ho tro kiém soat
hé vi sinh vt gdy bénh, qua d6 duy tri cAn bang hé vi sinh
vat va han ché€ mam bénh trong diéu kién tich liy hiru co
theo thoi gian nudi [36]. Sw suy gidm dwdi tac dong NB-
03 c6 thé do tinh oxy héa manh va khéng chon loc ctia
ozone, anh hwdéng dong thoi dén vi khuln ¢é loi va co
hoi. Tuy nhién, Actinobacteriota c6 kha nang thich &ng
cao véi bién dong moi trudng, trong do6 cé tic dong oxy
hoéa ctia ozone [37]. Do d6, su gia tang Actinobacteriota
& cudi chu ky nudi cho thiy kha ning phuc hoi va linh
hoat ciia nhém nay, du chiu anh hwéng ctia NB-03. Két
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qua nghién ctru trwedc day ciling chi ra méi lién hé gitra
hé vi sinh vat nwéc va hé vi sinh vat dudng rudt tom
[18]. Theo bao cdo cda P.T. Binh va cs (2025) [10], xu
hwéng thay doi twong tw dwgc ghi nhan & dwong rudt:
Proteobacteria giam tir 72,3 (ngay 1) xuéng 45,7% (ngay
84), trong khi Actinobacteriota tang tir 13,8 1én 40,2%.
biéu nay cho thiy, sy bién ddi cia hai nganh vi khudn
chu dao trong nwéc nudi phin nao phan anh sy diéu
chinh céng dong vi sinh trong rudt tom dwéi tac dong
NB-03.

Sw thay d6i ty 1&é Bacteroidota c6 sw khac biét gitra
hai nghiém thitrc. & nhém d6i chirng, ty 1& ting tir 1,2
1én 28,9%), trong khi nghiém thirc NB-O3 ghi nhan su 6n
dinh, tham chi giam tir 21,9 xuéng 20,2% & giai doan
cu6i. Pay 1a nhém vi khuadn phan hiy polysaccharides
tlr chat thai va chat hiru co trong nuwéc [38]. Sw gia tang
manh trong d6i chirng c6 thé phan anh tinh trang tich
liy hitu co, trong khi NB-O3 gép phan han ché xu hwéng
nay théng qua co ché oxy héa, phan hiy chit hiru co,
qua do6 kim ham suw phat trién qua mirc cia Bacteroidota
[11, 12, 14, 39, 40]. Mot s6 nganh vi sinh vat khac nhw
Verrucomicrobiota, Planctomycetota, Chloroflexi xuat
hién véi ty 1é thap (<5%), nhung van gop phan tao nén sw
da dang hé vi sinh vat trong moi truedng nuwdc nudi. Mot
s6 nhom vi khuin nhw Firmicutes hodc Cyanobacteria
thwong lién quan dén diéu kién yém khi hoZc hién twong
tdo nd hoa. Tuy nhién, ty 1é thip cia ching trong nghién
clru ndy goi y rang moi tredng nudi dwoc quan ly tot va
it chiu &p lwc tir cac yéu to giy bat dn. Phan tich théng
ké cho thiy, ty 1& Desulfobacterota & d6i chirng cao hon
so v&i NB-0, ¢ giai doan ngay 84 (p<0,05). Day la nhém
vi khu&n khtr sulfate sinh khi doc H,S trong diéu kién
yém khi, gy nguy hai dén strc khde tdm va chat lwong
nuwéec [41]. Viéc NB-03 duy tri ty 1& Desulfobacterota thip
hon cho thiy hiéu qua trong viéc han ché sy phat trién vi
khuin sinh khi ddc, cai thién diéu kién oxy va gidm nguy
co tich tu H,S. Téng hop nhitng két qua trén cho thiy,
mac du NB-Oz c6 thé lam gidm mét phén vi sinh vat c6
loi, tuy nhién lai ¢é tac dung tich cwc trong ki€ém soét chi
vi khuin yém khi trong nwéc, nhit la & giai doan cudi vu
nudi, gop phan cai thién an toan sinh hoc va chit lwong
moi tredng nuodi.

Két qua nghién ciru vé sy thay doéi thanh phan cia
cac chi vi sinh vat trong nwéc nudi tom khi st dung NB-
0, phu hop véi mot s6 xu hwéng dwoc ghi nhan trong
cac nghién ctu trwdc diy vé tic dong cua ozone trong
thdy san. Marivita 12 nhém vi sinh vat phat trién manh
trong moi trueong giau dinh dwdng, c6 kha niang hip



thu va chuyén héa cic hop chit vo co va hitu co trong
nuéc [42-46]. K&t qua nghién ciru twong dong véi bao
céo cta l. Qiao va cs (2025) [47] khi cho thay, Marivita la
chi vi sinh vat chiém wu thé trong moéi trweong nwde nudi
trong thiy san. Tuy nhién, & nghién ctru nay, sy suy giam
manh cta chi Marivita (tir 8,4 xuong 0,4% & NB-0,) la do
NB-0, tdng chi s6 ORP va DO trong nuéc, tang kha nang
oxy héa cac hop chit hiru co tir d6 han ché nguén dinh
dudng clia nhém vi sinh vat. Diéu nay ciing giai thich tai
sao Mycobacterium, Ruegeria va Paracoccus, nhirng chi
c6 kha ning oxy héa cac hop chat hitu co dé 14y nang
lwong, carbon va electron [48-52], thich nghi cao véi
moi trweong oxy hda cao va giau oxy, lai tding manh trong
nghiém thirc NB-0,. Dac biét, sw gia tang cia Ruegeria
(6,9% & ngay 84) c6 thé do vai tro clia NB-0, trong viéc
kich thich nhém vi khuin quang dwéng, tham gia tich
cwc vao chu trinh sulfur va ¢6 dinh carbon, gép phan 6n
dinh chat lwong nwéc. Twong tw, Paracoccus la chi vi
khuin kht nitrate, ting 1én do lwong chit thai ngay cang
tang theo chu ky nuéi. NB-0, c6 kha nang kiém soat vi
khuin trong nwéc trong qua trinh nuéi. Vi sinh vat trong
nudc cling c6 kha nang thich nghi véi NB-0, sau thoi
gian dai. K&t qua phéan tich chi s6 da dang alpha ching
minh cho diéu trén khi cho thiy xu hwéng gia ting cla
cac chi s6 tir ngay 1 dén 60 va sau d6 6n dinh. Chi s6
Shannon entropy va Pielou evenness cua nhém NB-O,
c6 xu hwéng ting dan qua cac thoi diém thu mau, cho
thay sw dong déu hon trong phéan bé vi khudn. Piéu nay
phu hop véi nghién ctru cia Q. Huang va cs (2023) [53],
trong d6 NB-O, gitp cai thién su can bang hé vi sinh vat.

Két qua cho thiy, NB-03 du c6 thé anh huwdng dén mot
s6 nhém vi sinh vat c6 lgi, nhwng van hiéu qua trong viéc
kiém soat vi sinh vat c6 hai, duy tri da dang sinh hoc va
gop phan cai thién diéu kién nubi. Bén canh nhirng két
qua dat dwoc, nghién clru ndy van ton tai mot s6 han ché.
Thir nhit, do chi phi phén tich cia cong nghé giai trinh ty
thé& hé méi (NGS) con cao nén s6 lwgng miu dwoc phan
tich chwa nhiéu, diéu nay c6 thé anh hwdng dén tinh khai
quat cta két qua. Thit hai, viéc st dung phwong phap
giai trinh tw NGS chi cho phép mé ta ciu tric cong dong
vi sinh & cac cip phén loai cao (nganh, 1&p, chi), trong
khi nhiéu trinh tw chwa dwoc dinh danh dén mic loai.
Dbiéu nay 1a mot han ché quan trong béi cac loai trong
cung mot chi c6 thé c6 dic tinh sinh thai va vai tro khac
biét. Do d6, trong cac nghién ctru tiép theo, viéc ap dung
k{ thuat shotgun metagenomic sé& cin dwoc xem xét dé
cung cap cai nhin chi ti€t hon vé thanh phéan, chirc nang
va tiém nang sinh thai cia cdng ddng vi sinh vat trong hé
théng nubi tom ng dung NB-03 [54]. Ngoai ra, viéc vin
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hanh hé théng lién tuc trong moi tredng nwéc man - lo
doi hoi chi phi dang ké, dac biét vé dién ning va do bén
thiét bi. Do d4, can xac dinh thoi diém ap dung phu hop
nhdm t3i wu héa hiéu qua kinh té trong qua trinh nuéi.

5. Két luan

Nghién ctru nay cho thiy, ciu tric cong dong vi sinh
vat trong nwéc nudi tdm thé chan tring bién déi theo
thoi gian va chiu dnh hwéng ré rét tr cong nghé NB-
03. Thanh phan vi sinh vat trong nwéc nubi co ty 1é cao
bao gdbm cac nganh Proteobacteria, Actinobacteriota va
Bacteroidota, trong d6 Proteobacteria 1a nhém chiém wu
thé xuyén sudt qua trinh nudi. O cip do chi, cic nhém
nhw Ruegeria va Paracoccus c6 ty 1& hién dién dang ké
va gia ting vé cudi chu ky nudi. NB-O; khong lam thay
ddi c6 y nghia chi s6 da dang beta so v&i hé thdng suc khi
théng thuwong nhwng da tao ra nhitng bién dong dang
ké vé thanh phan vi sinh. Cu thé, NB-03 gitip kiém soat
nhém vi khuin yém khi sinh khi doc va tham gia phan
gidi chat htru co nhw Desulfobacterota, déong thoi lam
suy giam mot phan cdc nhém vi khuin hiéu khi cé loi
nhw Actinobacteriota, phan anh tac dong oxy héa khong
chon loc ctia ozone. BPang chu y, sy gia tang ty 1é cac chi
tiém nang c6 loi nhw Ruegeria va Paracoccus cho thiy
NB-03; c6 thé gép phan tai ciu tric cong dong vi sinh
theo huwdng cé loi cho moi tredrng nudi.

LGOI CAM ON

Nghién ctru ndy dwoc thwc hién véi sw hd tro tai
chinh tir Chinh pht Vwong quéc Anh - B6 Y té€ va Cham
s6c Xa hoi (DHSC), Quy Bdi méi Khang khang sinh Toan
cau (GAMRIF) va Trung tAm Nghién ctru Phat trién Quéc
té (IDRC), Ottawa, Canada. Tac gid Phan Trong Binh dwgc
tai trg' bdi Chwong trinh hoc bong dao tao thac sy, tién sy
trong nuwée ciia Quy PSi mai sang tao Vingroup (VINIF), ma
s6 VINIF.2023.TS.013. Cac tac gia xin chin thanh cam on.
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Thiét ke va mo phong mach diu chinh dién 4p thap (LDO)

cho hé thong thu thap ning lwgng bwge chan tir cim bién ap dién

Pham Thanh Huyén’, Vii Ngoc Quy, H6 Thanh Trung, Pham Minh Phiic, Pao Thanh Toan
Trwiong Dai hoc Giao thdng Vin tdi, 3 Cdu Gidy, phwong Ldng, Ha NJi, Viét Nam
Ngay nhin bai 22/9/2025; ngay chuyén phan bién 23/9/2025; ngay nhin phan bién 21/10/2025; ngay chip nhin ding 11/11/2025

Tom tdit:
Nghién ciru nay tip trung vao viéc thiét ké va mé phong mét mach diéu chinh dién ap roi thip (low dropout
regulator - LDO) danh cho hé théng thu thip nang lwong tir chuyén dong nhw bwéc chan con ngwi, phwong tién
giao thong sir dung cam bién ap dién s¢ii nano. Nguoén niang lwong tir cdm bién ap dién cé dic tinh khong 6n dinh,
voi dién ap xoay chiéu bién dong, tin s6 thip va cong suit nhé. Mach LDO dworc thiét ké trén nén tang Cadence
Virtuoso v&i cong nghé CMOS 45 nm, bao gom cac khéi chinh nhw bandgap reference (BGR), error amplifier (EA),
buffer, pass FET va khdi loai bé dong ro. Két qua mé phong cho thiy, mach dat dién ap diu ra 6n dinh & mirc 897,4
mV, dién ap roi 200 mV, hé s loai trir nhiéu ngudn dat 80,9 dB & tin so thip va cong suit tiéu thu trung binh
khoang 48,7 mW tai v, =2 V. Phan tich Monte Carlo véi 1000 mau xac nhan do 6n dinh cao, véi dé 1éch chuan ctia
v, .1a 3,4 mV va cong suat toan mach la 0,7 mW. Két qua nay chirng minh tiém nang &rng dung ciia LDO trong cac hé
thong Internet van vit va thiét bi dién tlr cong suat thip.

Tir khéa: cam bién ap dién, CMOS 45 nm, mach diéu chinh dién ap roi thip, thu thip nang lwgng bwéc chéan.
Chi s6' phan logi: 2.2, 2.11

Design and simulation of a low dropout voltage regulator (LDO)

for energy harvesting from footsteps using piezoelectric sensors
Thanh Huyen Pham’, Ngoc Quy Vu, Thanh Trung Ho, Minh Phuc Pham, Thanh Toan Dao

University of Transport and Communications, 3 Cau Giay Street, Lang Ward, Hanoi, Vietnam

Received 22 September 2025; revised 21 October 2025; accepted 11 November 2025
Abstract:

This study focuses on the design and simulation of a low dropout regulator (LDO) for energy harvesting
systems from movements of human footsteps or vehicles using nanofiber piezoelectric sensors. The energy
source from piezoelectric sensors exhibits unstable characteristics, including fluctuating alternating
voltage, low frequency, and low power output. The LDO circuit was designed using Cadence Virtuoso on a
45 nm CMOS technology, incorporating key blocks such as bandgap reference (BGR), error amplifier (EA),
buffer, pass FET, and leakage current cancellation. Simulation results demonstrate a stable output voltage
of 897.4, a dropout voltage of , a power supply rejection ratio of 80.9 at low frequencies, and an average
power consumption of approximately 48.7 at =2 V. Monte Carlo analysis with 1000 samples confirms high
stability, with a standard deviation of 3.4 for and a total circuit power consumption of 0,7. These findings
highlight the LDO’s potential for applications in low-power Internet of Things systems and low-power
electronic devices.

Keywords: CMOS 45 nm, footstep energy harvesting, low dropout regulator, piezoelectric sensor.
Classification numbers: 2.2,2.11
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1. it van de

Véi sy phat trién nhanh chong cua IoT va thiét
bi dién ti deo, nhu ciu vé cac hé thdng cip nguodn
doc 14p, hiéu suat cao va tiéu thu nang lwong thap
ngay cang trd nén cip thiét. Mot gidi phap tiém ning
la khai thac nang lwong co hoc tir chuyén dong con
ngwoi, phwong tién giao thong thong qua vat liéu ap
dién [1-4]. Mic du nhiéu nghién cru da tip trung vao
viéc cai thién vat liéu cdm bién 4p dién hoac téi wu
héa mach thu thdp nang lwgng [2-5] nhuwng it nhom
di sdu vao thiét ké bo diéu chinh dién ap roi thap LDO
phu hop v&i ddc tinh khong 6n dinh va cong suit han
ché tlr cdm bién s¢i nano. Trong khi d6, LDO déng
vai tro quan trong trong viéc duy tri dién ap dau ra
on dinh cho cac khoi xt 1y, truyén dir liéu hodc lwu
trir nang lwong thir cip [6-8]. Do vy, nghién ctru nay
nham thiét k€ va md phong mdt mach LDO hiéu suit
cao, hoat dong 6n dinh trong hé théng thu nang lwong
ap dién tr ngwoi di bd hoac phwong tién giao thong
trén duwong.

Trong hé thong thu thip nang lwong tir buée chan,
phwong tién giao thong, nang lwong dién dwoc tao
ra qua chuyén déi co nang bang cdm bién 4p dién.
Nho hiéu &ng ap dién, mot s6 vat liéu tao ra dwoc
dién tich trén bé mat ctia chung khi chiu lyc co hoc,
tirc 1a tao ra dién ap xoay chiéu [2, 5, 9]. Cac nghién

(A) (B)

J
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ctru trwére day cua ching t6i da thanh cong trong viéc
ché tao cdm bién soi nano st dung vt liéu PZT (lead
zirconate titanate) va PVDF (polyvinylidene fluoride)
[9]. V&i ap lwc tir bwdre chan clia nguoi ¢6 trong lwong
khoang 100 kg, dién 4p dau ra c6 thé 1én dén trén 6,0
V nhwng m&c phé bién 1a tir 1,0 dén 3,7 V. Hinh 1A
mo ta mot thi nghiém xac dinh dién ap thu dwoc khi
tac dong lwc 1én cam bién sgi nano. Két qua thu dwoc
trén man hinh may hién séng sau khi tin hiéu dién
ap tir cdm bién qua mach chinh lwu diode dé chuyén
vé dang mot chiéu dwoc thé hién trong hinh 1B véi
gia tri dién ap dinh khoang 2,5 V. Cac cam bién nay
la phan t co s& dé chung toi ché tao gach dién t
rng dung trong viéc thu thip nang lwong bwéc chan
& nhirng noi cong cong nhw nha ga, bén xe, trung tim

thwong mai...

Cac két qua thwe nghiém tir hién treong khi nguoi
di b6 hay phwong tién tac dong co hoc 1én cdm bién
hay gach dién t&r cho thiy, nguén nang lwong tir
chuyén ddng co hoc nhw bwéc chan cé tinh chdtkhong
on dinh [2-5, 9, 10], v&i cac dic diém chinh sau:

Cac két qua thwe nghiém tir hién trwedng khi nguoi
di b6 hay phwong tién tac dong co hoc 1én cam bién
hay gach dién tir cho thiy, nguén nang lwong tir
chuyén déng co hoc nhw bwérc chin cé tinh chat khong
on dinh [2-5, 9, 10], v&i cac dic diém chinh sau:

» Nhiéu

Hinh 1. (A) Cam bién s¢i nano va (B) Két qua do dién ap ra trén may hién séng.
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- Dang tin hiéu: Bién d6 phu thudc vao luc tac
dong, thay déi trong khoang rong.

- Tan s6: Khoang (0,5+5,0) Hz, twong &rng v&i nhip
budc di cia con ngwdi hodc cac chuyén dong chim
cia phwong tién giao thong.

- Cong suit nhé c& mW, doi hoi phai tich liy va
diéu hoa dé st dung.

Nhitng dic tinh nay dan dén dién 4p va dong dién
dau ra bién déng manh theo thoi gian, phu thudc
vao luc tdc dong, tin suat bwéc di va diéu kién moi
treong. Diéu nay giy thach thirc cho viéc cdp nguon
truc ti€p cho linh kién dién tr yéu cAu nguon 6n dinh.
Dé& khiac phuc, mach LDO dworc st dung dé€ chuyén dai
dién ap dao déng thanh dién ap 6n dinh, phu hop cho
tai nhw vi diéu khién, cdm bién hodc mach RF, ddm
bao hoat dong chinh xac valién tuc. Ngoai ra, LDO con
hoat dong nhw bd loc tuyén tinh, gidm nhiéu va cai

thién chit lwong tin hiéu nguén cho cac khéi mach

Hinh 2. So’ d6 cau tric cua mach LDO.
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nhay cam. Trong diéu kién nang lwong dau vao yéu va
gian doan nhuw tin hiéu lay dwoc sau cadm bién ap dién,

LDO can dap &ng cac yéu cau chinh:

- Cong sudt tiéu thu thip dé tranh lang phi nang
lrong han ché.

- Dién 4p roi thip d€ hoat dong hiéu qua ngay ca
khi chénh 1éch dién thé nho.

- Kha nang dap rng nhanh dé diéu chinh kip thoi
theo thay d6i tai hodc dién ap dau vao.

Do véy, LDO tré thanh thanh phan thiét yéu trong
hé théng thu thap nang lvong tir budc chan, ddm bao

on dinh va hiéu suit cho toan hé thong dién ti.

2. Thiét ké ho LDO cho hé thong thu thap nany luongy
hudc chan

LDO dworc thiét ké dé cung cap dién dp daurav
on dinh tir ngudn dién ap dau vao v, bién dong, dong

thoi duy tri dién ap roi tdi thiéu gittav, vav_ . Trong
- m out
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Hinh 3. So’ dé thiét ké khéi EA.

nghién ciru nay, LDO dwoc t6i wu hda dé dap trng cac
yéu cau nghiém ngat cia hé thong IoT hay thiét bi
deo y té [6-8, 10-12]. Sor d6 khdi cia mach LDO dwoc
thiét ké trén Cadence Virtuoso véi thw vién GPDK045
dworc trinh bay trong hinh 2.

Nghién ctru tip trung vao viéc ning cao hiéu suat
théng qua thiét ké cac khéi chinh nhw pass FET, buffer
1x va khdi loai bo dong va dam bao d6 6n dinh, hiéu
sult va kha nidng hoat dong & dién ap thap. CAc nhiém
vu chinh cta LDO trong hé théng bao gom:

- biéu chinh dién 4p dau ra: St dung vong phan hoi
dé so sanh dién ap tham chiéu véi tin hiéu phan hoi
tr v qua mach chia ap.

- Cung cap dong tai: Pass FET dwoc thiét ké dé hd
tro dong tai lon cho tai dong.

- Gidm dién ap roi: Pam bao dién 4p roi thap dé
hoat dong hiéu qua & v, thap.

Trong d6, khoi BGR (bandgap reference) tao ra

dién ap tham chiéu V,,, 6n dinh va khong phu thudc

vao nhiét do, dién ap nguon va sy khong déong nhat ctia

qua trinh san xuat. V,, 1a gia tri chuan dé khéi khuéch
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dai sai léch EA (error amplifier) so sanh v&i tin hiéu
phan hoi (FB - feedback) tir v, gitip diéu chinhv_,
chinh xac & mirc 0,9 V. Sy 6n dinh cta V,, 1a yéu t6
quan trong dé ddm bao do chinh xac cua dién ap dau
ra. Khéi bd dém buffer khuéch dai tin hiéu tir EA dé
diéu khién cdng cua pass FET. Buffer gitip cach ly EA
khoi tai nang cla pass FET, dam bao toc dd dap rng va
giam tiéu thu cong suit, dong thoi ho tro hoat dong &
dién ap thap. Pass FET la transistor PMOS chinh, diéu
chinh dién ap tirv, (c6 gia tri tir 1,1 dén 3,2 V) xudng
v,,=0,9V, dong thoi cung cap dong tai toi da 300 mA.
Pass FET hoat dong & vung tuyén tinh, v&i dién ap
roi toi da 200 mV, gitp LDO hoat dong hiéu qua & v,
thip. Pass FET dwoc thiét ké véi kich thwéc (W/L)
1ém véi L nhé dé toi wu dién tich va dong thoi dap ng
yéu ciu dong tai 16n. Tuy nhién, do st dung L nho
nhit nén can khoi loai bé dong ro Cancellkg (cancel
leakage current) tir pass FET, wdc tinh khoang 5 nA
dé tranh anh huwdng dén v . Khéi nay sit dung cac
transistor NMOS dé tao dong bu, trung hoa dong ro
tai nit v, , ddm bdo v_, 6n dinh, ddc biét trong diéu
kién dién ap thap (v, =1,0 V). Pay la yéu t6 quan trong
dé duy tri d6 chinh xac cta LDO. Cu6i cung, mach héi
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Hinh 5. (A) Dang dién ap vao v, va dién dpra v, caa LDO va (B) Mé phéng Monte Carlo cho 1000 mau cia gia tri Vo

tiép ldy mau v__vatao tin hiéu phan hoi FB dé so sanh
tai EA. Véiv =09 VvaV, =0,75V, mach hoi
tiép duoc thiét ké 1a mach chia 4p dé tao V=V, . khi

véi VREF

v_=0,9 V.Khdi nay déng vai tro trung tdm trong vong
phan hoi, ddm bao LDO duy tri v , 6n dinh trong dai
bién dong ctia v, va dong tai.

Khoi quan trong nhit trong so @6 LDO trén la khoi
EA, day l1a khéi khuéch dai sai léch gitra dién ap phan
hoi vé va dién ap chuin dé c6 dinh cho dién ap ra.
Mach nay dwgc thiét ké nhiéu ting nhw mé ta trong
hinh 3 dé dat hiéu nang cao.

Khoi EA gom ba phan chinh:

- Tang dAu vao vi sai st dung cap transistor NMOS
(M1-M2) va PMOS tai hoat déng (PM1-PM2) dé
khuéch dai sai 1éch giira dién ap tham chiéu va dién
ap phan hoi tir ddu ra. TAng nay cung cip hé s6 khuéch

dai dién ap lén va d6 chinh xac cao cho toan mach.
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khi dau vaola2,0V.

- Tang khuéch dai trung gian (gain boosting) st
dung c4u truc cascode v&i cac transistor NMOS (M3-
M5) va PMOS (PM3-PM5) nhdm ting dién tré du ra,
tlr d6 nang cao do loi dién ap tong thé va cai thién
dac tinh PSRR ctia LDO. Cac nut bias (Vb1, Vb2, Vb3)
tao ra cac dién ap diéu khién phu hop cho cac ting

cascode.

- Tang dau ra diéu khién transistor céng suit
(MPA) néi toi nat v . Tang nay dong vai tro dém
(buffer) cung cdp dong tai, dong thoi duy tri d6 6n
dinh cta dién ap dau ra trong cac diéu kién dao dong

tai khac nhau.

Khoi EA ddm bdo cac yéu ciu chinh cia LDO hién
dai: do loi tot, dai PSRR rong, dién ap roi nho va tiéu
thu cong suit thip, phu hop véi cong nghé 45 nm
CMOS str dung trong nghién ctru nay.
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Hinh 6. (A) Céng suét toan mach khi dién ap vao thay déi va (B) Mé phong Monte Carlo 1000 mau cla gia tri nay khi dién ap dau vaola2\V.
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Hinh 7. (A) Testbench thwc hién mé phéng va (B) Két qua xac dinh PSRR cho LDO.

3 £ 2 a 2 S e -
. Ket qua moé phong va danh gia

Két qua mo phong cho thiy, EA dat do loi mot
chiéu DC gain la 82,0 dB; 1é pha ctia EA dat [[59,0) "o,
lé6n hon yéu cau [45,0) "o ctia hé thong thong thwong.
Vé cong sudt tiéu tan, EA chi tiéu thu gan 0,4 mW va
do loi bang thong GBW (gain bandwidth) cling dat la
91,2 MHz. Hé s4 loai trir nhiéu nguén PSRR (power
supply ripple rejection) dat 86,9 dB va hé s6 nén
déng pha CMRR (common mode rejection ratio) dat
62,1 dB nhw thé hién trong hinh 4.

Két qua mo6 phdéng hoat dong tong thé clia mach
LDO dwoc thé hién trong hinh 5A. Dai dién ap dau vao
dwoc lwa chon dé thwce hién mé phong la dai dién ap
tir 0 dén 3,7 V vi theo nghién ctru trudc cia chiing toi
[9] dai dién ap do dwoc sau mach chinh lwu ¢6 gia tri
phd bién tir 1,0 dén 3,7 V.
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bién 4p dau ra v, ca mach LDO (dwong mau dé
nétlién) duy tri & mirc 898,3 mV trong dai dién ap dau
vao (dwong mau xanh chdm gach) thay déi tir khoang
1,1 V dén 3,2 V. Két qua nay cho thiy, kha ning diéu
chinh tuyén tinh hiéu qua, giam thiéu dao déng dau ra

du c6 sw thay d6i dang ké ctia dién ap dau vao.

Biéu d6 histogram ctia v, tai v,=2,0 V sau mo
phdéng Monte Carlo v&i 1000 mAu trong hinh 5B cho
thayv_ c6phanbdgan giong phanbd chudn Gaussian,
v&i gia tri trung binh 1a 897,4 mV, rit gan v&i muc tiéu
0,9 V (chénh 1éch khoang 0,3 %). P9 1éch chuin (Std
Dev) 1a 3,4 mV, gia tri nhd nhat va 16n nhat lan lwot
12 883,2 va 904,3 mV thé hién do6 bién thién kha nho,
chirng t6 mach LDO hoat dong 6n dinh v&i bién thién
do qué trinh sdn xuit va sy khong nhit quan cia qua
trinh vat ly. Kha nang 6n dinh nay chirng minh tiém

nang &ng dung ctia mach trong cac hé thong yéu cau
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ngudn dién ap thip va 6n dinh, chang han nhw cic
thiét bi dién tlr cong suit thip hodc cam bién. Tuy
nhién, cAn danh gia thém vé kha ning loai bd nhiéu,
hiéu suit dong tai va tiéu thu céng suit dé xac dinh

tinh kha thi trong cac diéu kién van hanh thyec té.

Két qua mé phéng thé hién trong hinh 6A cho thiy
cong sudt tiéu thy tang gan nhw tuyén tinh khi v, tang
tir 1,0 dén 3,7 V,1én khoang 285,0 mW. Diéu nay phan
anh sy gia tang dong dién qua mach khi dién ap dau
vao tang, phu hop véi dac tinh ctia LDO khi chénh 1éch
dién ap gittav, vav_,16nhon, dan dén hiéu sudt nang
lwgng gidm & vung dién ap cao. Biéu d6 histogram
clia cong sudt tiéu thu toan mach taiv, =2V v&i 1000
mau trong hinh 6B cho thiy, cong suit ciing c6 phan
b6 gan giong phan b6 chuin, véi gia tri trung binh
l1a 48,7 mW. Do léch chuin la 736,1 uyW (chénh léch
khoang 1,5%), gia tri nho nhat va 1én nhit lan lwot
la 46,3 va 50,6 mW cho thiy do tip trung cia két qua
thiét ke.

Véihé théng thu thap nang lwong buéc chan nhiéu
dAu vao 1a rat 1én vi hau hét noi 13p dit gach dién tir
la nhirng noi c6 mat d6 nguoi di lai rat dong nén cam
bién c6 thé nhan tin hiéu déng thoi tir nhiéu ngudn
tac déong. Do d6, thong s6 PSRR rat quan trong doi véi
LDO rng dung trong hé théng nay. Hinh 7A mo ta so
d6 mach dworc thiét ké dé danh gia théng s6 PSRR cua
LDO. Hinh 7B thé hién két qua mé phong 1a dé thi cia
théng s6 PSRR trén mién tin sd & ché d6 mé phdong
ham truyén dat gitra dau ra va nguén dién ap dwa t&i
v.. 0 khu vuc tan s6 thdp (duéi 1 kHz) gid tri nay
gan nhw khong déi va dat 80,9 dB, nghia la kha ning
loai trir nhiéu ngudn & mirc t6t va hoan toan dap trng
dworc yéu cau cua hé thong thu thip ning lwgng buéc
chén v&i tin s6 chi vai Hz nhw da dé cap.

Cac nghién ctru trwéec day [12-14] khong st dung
tu dién dau ra dé giam thiéu dién tich va dong tinh

nhung phai tra gia bang hé s6 nén nhiéu nguén PSRR
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thip. Trong nghién ctru nay, do xac dinh diéu kién lam
viéc bi nhiéu 1én nén ching toi van str dung tu dé dam
bao gia tri PSRR. Két qua thuc hién trén céng nghé
GPDK045 (45 nm CMOS) cho thiy, hiéu nang cta
mach tot véi mirc cong sudt thip va PSRR cao, phu
hop cho tng dung cong suit thap nhw IoT, thiét bi deo
y sinh hay mang cam bién khong day.

4. Két luan

Nghién ctru da phat trién thanh cong mé hinh
mach LDO danh cho hé théng thu thiap nang lwong
tlr cam bién ap dién, dwoc md phdng trén Cadence
Virtuoso véi cong nghé CMOS 45 nm. K&t qua chirng
minh mach c6 kha ning cung cip dién ap diu ra on
dinh, ddm bao hoat dong hiéu qua ngay ca trong diéu
kién nang lwgng dau vao yéu va bién déng. Cac thong
s6 chinh nhw dién 4p ra 0,9 V, dién ap roi 200 mV,
PSRR dat 80,9 dB va cong suit tiéu thu 48,7 mW tai
v, =2,0 V khong chi dap ng ma con vuot troi so voi
yéu ciu cda cac hé théng cong suit thap. Phan tich
Monte Carlo véi 1000 mau x4ac nhan do tin ciy cao
cia mach. K&t qua nghién ctiru cho thiy, mach LDO
dwoc thiét ké c6 kha ndng s dung tich hop vao cac
rng dung cung cip nang lwgng xanh tir chuyén dong
cia nguwoi, phwong tién giao thong cho cac thiét bi
[oT.

LG CAM ON

Nghién cru nay dwoc tai tro béi Quy Phat trién
Khoa hoc va Céng nghé Quoc gia (NAFOSTED) trong
dé tai ma s6 103.05-2021.71. Cac tac gia xin chan
thanh cam on.
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Maoi lién quan giita ting khoang sing sau gay va cdc bién the s0 lwgng ban sa0
cila thai phu ¢ 3 thing dau thai ky tai Bénh vién Phu san Ha Noi

Bui LAm Dwong', Nguyén Thi Trang®?, Mai Trong Hwng?, Pinh Thiy Linh?
Trwdng Pai hoc Y Ha Noi, 1 Tén Thdt Tung, phwong Kim Lién, Ha Noi, Viét Nam
2Bénh vién Pai hoc Y Ha Noi, 1 Tén Thdt Ting, phwong Kim Lién, Ha Noi, Viét Nam
3Bénh vién Phu sdn Ha N§i, 929 La Thanh, phwong Gidng Vo, Ha N§i, Viét Nam
Ngay nhan bai 1/8/2025; ngay chuyén phan bién 4/8/2025; ngay nhan phan bién 14/8/2025; ngay chip nhin ding 28/8/2025
Tom tdt:

Trwdc diy, thai cé ting khoang sang sau gay (KSSG) chui yéu dwoc khdo sat nguy co 1éch bdi. Tuy nhién, ngay cang c6 nhiéu
bang chirng cho thiy méi lién quan giira ting KSSG va cac bién thé s6 lwgng ban sao (CNV), bao gdom céc vi mat hodc lip doan
nhiém sac thé. Cac ky thuat nhw phép lai so sanh hé gen dwa trén microarray (aCGH) va CNVseq cé thé phat hién thém nhirng
bt thwong di truyén khong dworc phat hién qua nhiém sac thé do. Nghién ciru ndy nham xac dinh ty 1& CNV bit thwdng & thai ky
€6 KSSG 23 mm. Nghién ctru mé ta cat ngang, héi ctru 235 trwong hop thai c6 KSSG 23 mm dworc choc 6i va 1am xét nghiém aCGH
hodc CNVseq tai Bénh vién Phu san Ha Noi tir thang 1/2023 dén hét thang 12/2024. Két qua cho thdy, ty 18 1éch boi la 8,5%.
Trong s6 215 trwong hg'p c6 nhiém sac thé do binh thwdng, 6% co CNV gay bénh hodc c6 kha nang giy bénh (P/LP-CNV), 8,9%
¢6 CNV chwa r6 y nghia, trong do 4,2% khong phat hién dworc trén karyotype. Cac CNV hay gdp nhit la vi mit doat 15q11.2 va
1ap doan 22q11. C6 mdi lién quan giira P/LP-CNV va tinh trang ting KSSG don thuin hodc kém bit thwdng hinh thai thai khac
trén siéu dm. Két ludn, ky thuat aCGH va CNVseq gitip phat hién thém 6% P/LP-CNV ¢ thai ky c6 tang KSSG va khong cé 1éch bdi,
gop phén ning cao hiéu qua chdn doan trwéc sinh.

Tir khéa: bién thé s6 lwgng ban sao, CNVseq, khoang sang sau gay, phép lai so sanh hé gen dwa trén microarray.

Chi s6 phdn logi: 3.1, 3.2

Association between increased nuchal translucency and copy number variations

in fetuses during the first trimester at Hanoi Obstetrics and Gynecology Hospital
Lam Duong Bui"’, Thi Trang Nguyen'?, Trong Hung Mai?, Thuy Linh Dinh3

!Hanoi Medical University, 1 Ton That Tung Street, Kim Lien Ward, Hanoi, Vietnam
2Hanoi Medical University Hospital, 1 Ton That Tung Street, Kim Lien Ward, Hanoi, Vietnam
3Hanoi Obstetrics and Gynecology Hospital, 929 La Thanh Street, Giang Vo Ward, Hanoi, Vietnam
Received 1 August 2025; revised 14 August 2025; accepted 28 August 2025
Abstract:

Fetuses with increased nuchal translucency (NT) have traditionally been assessed primarily for the risk of aneuploidy. However,
growing evidence suggests an association between increased NT and copy number variants (CNVs), including chromosomal
microdeletions and microduplications. Advanced genomic techniques such as array Comparative Genomic Hybridisation
(aCGH) and CNV sequencing (CNVseq) can identify additional genetic abnormalities not detected by conventional karyotyping.
This study aimed to determine the prevalence of abnormal CNVs in pregnancies with NT 23 mm. A retrospective cross-sectional
study was conducted on 235 fetuses with NT 23 mm who underwent amniocentesis followed by aCGH or CNVseq testing at
Hanoi Obstetrics and Gynecology Hospital between January 2023 and December 2024. The results showed that aneuploidy was
detected in 8.5% of cases. Among 215 cases with normal karyotype, 6% had pathogenic or likely pathogenic CNVs (P/LP-CNVs),
and 8.9% had variants of uncertain significance (VUS), with 4.2% undetectable by standard karyotyping. The most frequently
observed CNVs were microdeletion at 15q11.2 and duplication at 22q11. A significant association was found between P/LP-
CNVs and increased NT, either isolated or accompanied by other structural anomalies on prenatal ultrasound. In conclusion,
aCGH and CNVseq enabled the detection of an additional 6% of P/LP-CNVs in fetuses with increased NT and normal karyotype,
contributing to improved prenatal diagnostic accuracy.

Keywords: array Comparative Genomic Hybridisation, CNVseq, copy number variants, nuchal translucency.

Classification numbers: 3.1, 3.2
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1. it van de

Khoang sang sau gay la khodng chira dich phia sau
gay thai nhi. KSSG tang dwgc dinh nghia khi 23 mm hoac
trén bach phan vi thr 99 twong &ng véi chiéu dai dau
mong (Crown rump length - CRL) [1]. Hién nay, trong
sang loc trwdce sinh, viéc do KSSG dwoc coi la mot trong
nhitng tiéu chi quan trong trong viéc danh gia nguy co
bt thwong di truyén.

Tir cubi thé ky XX, tang KSSG di dwoc chirng minh
la lién quan nhiéu dén nhitng bit thwong s6 lwong
nhiém sic thé nhu trisomy 13, trisomy 18, trisomy 21...
Vi vay, phan tich nhiém sic thé d6 1a lwa chon dau tay
trong chin doan trwéc sinh & nhirng thai c¢6 tang KSSG
[2]. Tuy nhién, nh¢ sy phat trién ctia cac xét nghiém di
truyén, cac nghién ctu gin day da chi ra méi lién quan
gitra ting KSSG v&i cac vi mit, 13p doan nhiém sic thé
hay con goi la bién thé s6 lwong ban sao (Copy number
variants - CNV) (thém hodc m4t mét phan nhé ctia nhiém
sic thé), gdy ra nhirng két cuc x4u cho thai ky [3]. Cac
xét nghiém nhuw lai so sanh hé gen dwa trén microarray
(array comparative genomic hybridization - aCGH) hay
Copy Number Variation sequencing (CNVseq) la cac xét
nghiém di truyén té€ bao - phan tr gitip phat hién cac bat
thwong mat can bing cta 23 cdp nhiém sic thé bao gom
cac trudng hop léch boi, mat hodc lip doan cia nhiém
sic thé véi dd phan giai cao hon nhiéu so véi phwong
phap 1ap cong thirc nhiém sic thé truyén théng. O nhitng
thai c6 nhiém sic thé do chwa phat hién bat thwong, ki
thuat aCGH c6 thé phat hién thém 5% bit thwong CNV
gdy bénh/c6 kha nang gay bénh (P/LP CNV), trong d6 ty
1& bat thwong tim thdy & nhém ting KSSG don thuin va
nhém tang KSSG két hop véi nhirng bat thwong hinh thai
thai khac lan lwot la 4 va 7% véi mot s6 CNV giy bénh
phé bién nhw mit doan 22q11.2, 1ap doan 22q11.2 [4].
Tai Viét Nam, da c6 nhiéu nghién ctru vé thai ting KSSG
nhuwng chwa c6 nhiéu nghién ctru vé bat thuong CNV &
thai c6 tang KSSG.

Hién nay, Trung tdm Sang loc, Chan doan truéc sinh
va so sinh, Bénh vién Phu san Ha Noi da s& dung xét
nghiém aCGH va CNVseq trong chin doan trwdc sinh cho
thai c6 tang KSSG. Ttr nhitng thuc tién trén, nhém tac gia
thwe hién nghién cru véi muc tiéu: “Xac dinh ty 1é bat
thwong CNV va mdi lién quan gitra ting KSSG véi CNV &
thai c6 tang KSSG”.
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2. Déi tuong va phuong phap nghién ciiu
2.1. Bé6i tworng

Tiéu chudn lya chon: Cac treomng hop thai c6 KSSG =3
mm tir 11 dén 13 tudn 6 ngay, dwoc thyc hién choc 6i
tai Trung tAm Sang loc, Ch&n doan trwdc sinh va so sinh,
Bénh vién Phu san Ha Ni va lam xét nghiém aCGH hoac
CNVseq tir mau dich &i tir thdng 1/2023 dén hét thang
12/2024.

Tiéu chudn loai trir: Pa thai.
2.2. Phwong phdp
Thiét ké nghién ctru: Mo ta cat ngang, hoi ctru dir lidu.

Thoi gian nghién ctru: Tir thang 1/2023 dén hét thang
12/2024.

Dia diém nghién ctru: Bénh vién Phu san Ha Noi.

Cdc chi s6 nghién cttu: tudi thai phuy, kich thuwéc KSSG,
két qua aCGH hodc CNVseq, két qua siéu 4m hinh thai
thai (dwoc phén loai thanh ba nhém, gom nhém A: tang
KSSG don thuin; nhém B: ting KSSG két hop véi soft
marker khac; nhom C: ting KSSG két hop véi bat thuwong
hinh thai trén siéu am thai).

Cdc ky thudt dung trong nghién ctru: Ky thuat aCGH
duoc thuwe hién tai Trung tAm Sang loc, Chin doan trudec
sinh va so sinh, Bénh vién Phu san Ha Noi, str dung bd kit
G5955A SurePrint G3 ISCA V2 CGH Array 8x60K véi kich
thwédc cac dau do oligonucleotide 1a 60mer, khodng cach
trung binh gitta cadc dau do 1a 30 kb. Doc tin hiéu khao
sat 24 nhiém sic thé bang hé théng SureScan Microarray
Scanner (Hang Agilent Technologies, M§). Phan tich két
qué bang phan mém CytoGenomics version 5.0, so sdnh
v&ibo gen tham chiéu hg19 va dir liéu tir DECIPHER.

CNVseq tai Vién Di truyén y hoc, st dung bo kit
NEBNext (M) dé phan cit DNA. Sau d6, DNA dwoc giai
trinh tw thé hé méi trén hé théng NextSeq (M§y). Két qua
gidi trinh tw dwoc so sanh véi bd gen tham chiéu (hgl9)
(chia nhé thanh cac viung 100 kb) dé xac dinh s6 lwong
nhiém sic thé va CNV.

Cac bién thé CNV tim thiy dwoc phan 16p theo huéng
dan cta Hiép hdi Di truyén Y hoc My (American College
of Medical Genetics - ACMG) 2020 [5].
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Xt Iy s6 liéu: SO liéu nghién ctru dwoc thu thip va
phan tich bing phin mém théng ké y hoc SPSS 27. So
sanh mdi lién quan bang ki€ém dinh x2. Sw khac biét c6 y
nghia thdng ké khi p<0,05.

2.3. Pao dirc nghién ciru

Nghién ciru dwoc Hoi dong dao dirc ciia Bénh vién
Phu san Ha Noi, lanh dao Trung tAm Sang loc, chin doan
trwedc sinh va so sinh phé duyét.
3. Kétqua

Nghién ctru trén 235 thai phu tir 16 dén 44 tudi, tudi
trung binh 13 29,58+4,8 (bang 1). Tu6i thai lic phat hién
tang KSSG trung binh lic 12 tuin 4 ngay. Kich thuwéc
KSSG tlr 3 dén 9,9 mm, trung binh 1a 4,1+1,1 mm. Pic
diém chung ctia d6i twong nghién ciru mo ta & bang 1.

Bang 1. Dac diém chung cua déi twong nghién clru (n=235).

Pac diém Tan s6 (n) Ty 1€ (%)
Kich thwéc KSSG
3,0-3,9 mm 124 52,8
4,0-4,9 mm 71 30,2
5,0-5,9 mm 26 11,1
26,0 mm 14 6,0
Ddu hiéu khdc trén siéu Gm
Nhém A (ting KSSG don thudn) 140 59,6
E}llfg B (ting KSSG két hop véi soft marker 65 277
Nhom C (ting KSSG két hop voi bat thuong 30 128
hinh thai trén siéu am thai) ’
Ky thudt xét nghiém di truyén
aCGH 80 34,0
CNVseq 155 66,0
KSSG>3 mm
(n=235)
|
| l
Léch boi NST Khong léch boi NST
(0=20; 8,5%) (n=215; 91,5%)
|
| l

CNV (n=32, 14,9%)
P/LP CNV (n=13, 6,0%)
Cryptic P/LP CNV (n=9, 4,2%)
VUS CNV (n=19, 8,9%)

Khong phat hign bét thuong CNV
(n=183; 85,1%)

Hinh 1. So’ d6 két qua nghién ciru.
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Cac bt thwong 1éch béi chiém 8,5% cac trueong hop
tang KSSG. Trong s6 215 trwong hop khong cé 1éch
bdi nhiém sic thé, CNV dwoc phat hién & 32 truong
hop, c6 13 treong hop dwoc phén loai P/LP CNV va
19 trwong hop dwoc phan loai CNV chwa ré chirc nang
(VUS CNV). Ngoaira, c6 9 trweong hop P/LP CNV khong
thé dwoc phat hién trén xét nghiém karyotype truyén
théng do kich thwéc nhod (Cryptic P/LP CNV), chiém
4,2% (hinh 1).

Bang 2. Cac bat thwong léch boi nhiém séc thé (n=20).

STT Bét thwong s6 lwong Tén s6 (n) Ty 18 (%)
1 Trisomy 21 14 70

2 Trisomy 18 4 20

3 Monomy X 1 5

4 XXY 1 5

Nghién cru phat hién 20 trwong hop bit thuwong so
lwgng nhiém sic thé (bang 2). Trong d6 c6 14 truong
hop trisomy 21, 4 trwdrng hop trisomy 18, 1 trwong hop
monomy X va 1 truong hop XXY.

Bang 3. Cac bién thé s6 lwong ban sao gay bénh/cé kha niang gay

bénh.

STT Bing Kich thwéc (Mb) Kiéu hinh lién quan

1 del(1)(q42.11-q42.2) 6,9 Khong co
del(2)(q37.2937.3) 7,3 L,

2 Khong cd
dup(3)(q24q29) 52,6
del(9)(p24.1p22.3) 9,4

3 del(9)(p21.3p21.2) 2,7 Khéng c
dup(9)(p21.2p21.1) 3,5

4 dup(12)(p1333-plll) 341 Hoi chitng

P pro.39Ppit. ’ Pallister Killian
5 del(15)(q11.2) 0,534
6  del(15)(q11.2) 0,452 Hoi chirng vi méat doan
15q11.2
7 del(15)(q11.2) 0,452 BP1-BP2
8 del(15)(q11.2) 0,38

9 dup(15)(q13.2-q13.3) 12 Hoi chimg vildp doan

15q13.3
del(18)(p11.32p11.21
10 el(18)(p p ) 13,9 Khong c6
dup(20)(p13p11.1) 25,6
11 dup(19)(p13.2) 53 Khéng cé
12 dup(22)(q1121) 12 Hbi chiing l3p doan
13 dup(22)(q11.21) 2,5 22q11
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Trong 13 tredng hop thai mang CNV gy bénh/cé thé
giy bénh, c6 2 trweong hop mang 2 bién thé CNV va 1
treong hop mang 3 bién thé CNV (bang 3). Do d6, tong
s6 doan CNV giy bénh/c6 thé gy bénh tim thiy trong
nghién ctru 1a 17. CNV tim thdy nhiéu nhit 1a vi mat
doan 15q11.2 (lién quan dén hoi chirng mit doan vi mo
15q11.2 BP1-BP2) ¢6 4/13 truwdng hop va vi lap doan
22q11 (lién quan dén hdi ching vi 1dp doan 22q11) ¢
2/13 truwong hop. Cac mat doan khac c6 ghi nhan kiéu
hinh lién quan gom l3p doan 12p13.33-p11.1 (I&p nhanh
ngin nhiém sic thé s§ 12, lién quan dén hoi chirng
Pallister Killian) va lap doan 15q13.2-q13.3 (lién quan
dén héi chirng vi lap doan vi mo 15q13.3).

Bang 4. Phan b6 béat thwong di truyén & cac nhém déi twong

nghién ctru.
Khong Léch boi
bat nhiémsic P/LPCNV VUSCNV 2 p
thwong  thé
Mikc tdng KSSG
3,0-3,9 mm
e 97(782) 8(65 6(48)  13(105
gy 082 863 6(8)  13(105)
4,0-4,9 mm
e Y603 500 4(56)  5(7.0)
coco 11,169 0,264
,U-0,7 mm
n2e o QU6 3018 207 168
26,0 mm 9(643) 4(286) 1(71) 0(0)
(n=14) (%) ' ' ’
Ddu hiéu khdc trén siéu am thai
Nhom A
122(87,1) 1(07 5(36) 12(86
oo (2670 107 566 1206)
Nhom B
moes) () P62 12085 4(62) 602 34531 <0001
Nhom C 18(60)  7(233)  4(133) 1(33)

(n=30) (%)

KSSG cang ting, ty 1&6 mang bat thuwdmng nhiém sic
thé cang ting, tuy nhién trong tirng loai bat thwong thi
khong c6 sw dong nhit. Khong c6 mdi lién quan c6 y
nghia théng ké giira kich thwéc ting KSSG va bt thwong
CNV (p=0,264).

Nhom ting KSSG kém cac diu hiéu khéc co ty 1é bit
thwong cao hon nhém tang KSSG don thudn, & ca bat
thuwong 1éch boi va P/LP CNV. Nhém C cé ty 1€ phat hién
léch boi va P/LP CNV Ian lwot 1a 23,3 va 13,3%, trong
khi nhom B c6 ty 1& phat hién 1éch boi va P/LP CNV lan
lwotla 18,5 va 6,2% va thap nhatla nhom A c6 ty 18 phat
hién 1éch boi va P/LP CNV lan lwot 1a 0,7 va 3,6% (bang

KHOA
&CONGHI\?GCI:-IE

68(9) 9.2026

4). C6 mdi lién quan c6 y nghia thdng ké giira bat thwong
CNV va viéc c6 hay khéng cac ddu hiéu khac trén siéu &m
(p<0,001).

Trong cac trwong hop két qud nhiém sic thé chwa
phat hién bat thwong, van c6 18/183 (9,8%) trwdong hop
c6 bat thwong hinh thai trén siéu am.

Bang 5. Xt tri sau két qua di truyén.

Sdythai  Dinh chithainghén Theo ddi ti€p
Léch boi (n=20) (%) 0(0) 17(85) 3(15)
Léch bdi NST thudmg (n=18) (%)  0(0) 15(83,3) 3(16,7)
Léch boi NST giéi tinh (n=2) (%) 0 (0) 2(100) 0(0)
P/LP CNV (n=13) (%) 0(0) 4(308) 9(69,2)
VUS CNV (n=19) (%) 0(0) 0(0) 19 (100)
Khong bét thwomg (n=183) (%)  1(05)  8(44) 174 (95,1)

K&t qua bang 5 cho thiy, tai thoi diém cé két qua
di truyén, nhém P/LP CNV c¢6 30,8% truwong hop dinh
chi thai nghén. Sau khi c¢é két qua di truyén chwa phat
hién bit thwong, chi c6 8/183 trudng hop dinh chi thai
nghén do bat thwdng hinh thai va 1 treong hop sdy thai
tw nhién. Léch bdi nhiém sic thé da phan dwoc dinh chi
thai nghén (85%).

Qua nghién ctru 235 treong hop tang KSSG 3 mm tré
1én, 8,5% truwdng hop léch boi. Trong dd, 215 trwong
hop khéng c6 bat thwong 1éch boi, nghién ciru tim thay
6,0% trwong hop c6 P/LP CNV (ty 1é Cryptic P/LP CNV
12 4,2%). Két qua nay nam trong khodng twong dong
v&i nhitng nghién ctru tredc day. Sw khac biét gitra cac
nghién ctru c6 thé do cac yéu t& nhu ¢ mAau, cut-off KSSG,
kich thwéc nhin biét Cryptic CNV c6 thé thay déi 5-10
Mb phu thudc dd phan gidi clia xét nghiém karyotype
truyén thong. Ngoai ra, viéc phén loai cdc CNV phat hién
dwoc sé ludn thay doi dwa theo cac cip nhit bao cao
trén cac co s¢ dit liéu nhw DECIPHER hay ClinVar. Trong
nghién ctru nay, str dung tiéu chun dwa theo huwéng dan
mé&i nhit cia ACMG cho phan 1ép bién thé sd lwong ban
sao cong b6 vao ndm 2020 [5]. Nghién ctru cta H. Jin va
cs (2021) [6], H.T. Ngoc va cs (2022) [7] cling phan loai
CNV duva theo tiéu chun nay. Do d6 ty 1é Cryptic P/LP
CNV trong nghién cru nay kha twong dong véi tac gia
trén cling nhw két qua trong nghién ctru tong quan phan
tich gop cia M. Grande va cs (2015) [4] (bang 6).
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Bang 6. So sanh ty Ié phat hién thém P/LP CNV & cac nghién ciru.

o o Lo P/LP  Cryptic  VUS
za;:“g;: i Cymiu  Cutoff :{(Ztt:“fitém NV PP CNV

i B ) o) ()
M. Grande va cs Phantich 3/3,5 5
(2015) [4] 80p mm
H.Jinvacs (2021)[6] 87 3mm CNVseq 103 57 11
H.T. Ngocvacs aCGHva
(2022) [7] 397 3mm CNVseq 91 6 6,3
KW.elooy va cs
(2019) 8] 40 35mm  aCGH 16 8

o e aCGH va

Nghién ctru nay 235 3mm CNVseq 6 4,2 89

Tuy nhién, ty 1é VUS CNV ctia nghién ctru nay cao hon
so v&i cac nghién ctru khéc, c6 thé do d6 phan giai cia xét
nghiém str dung khac nhau. Ngoai ra, nghién ctru chwa c6
diéu kién lam xét nghiém di truyén cho b6 me cho tat ca
cac trwong hop nham xac dinh ngudn gdc bién thé, tai
phén loai két qua VUS nhw céc tac gid khac. Cac VUS CNV
nay déu cé kich thwdc nho (0,4 dén 1,4 Mb déi véi mat
doan va 0,4 dén 2,2 Mb déi v&i ldp doan) va khong chira
cac gen lién quan dén 1am sang.

Vé dac diém cac vi mat 13p doan giy bénh/co thé giy
bénh trong nghién ctru, cic P/LP CNV hay gip nhit &
nhiém sdc thé s¢ 15 va 22. Trong nghién ctru cta H.T.
Ngoc va cs (2022) [7] cho két qua cac nhiém sic thé
mang CNV gay bénh hay gip 1a nhiém sic thé s6 22 va
16. Trong tit cd 13 trwdng hop P/LP CNV, nghién ctru
phat hién dwoc, khong ghi nhan trwong hop nao 1a mat
doan 22q11.2 (hdi chirng DiGeorge) nhw mdt s6 nghién
ctru ngoai nwérc bao cio [4, 6]. Tuy nhién két qua nay phu
hop véinghién ciru cia H.T. Ngoc va cs (2022) [7], nhém
tac gia cling khong ghi nhan trweong hop nao c6 mit doan
22q11.2. Ly do c6 thé 1a hai nghién ctru cung thuc hién
trén quan thé ngudi Viét Nam. Hai P/LP CNV gédp nhiéu
nhat & nghién ciru nay 1a vi ldp doan 22q11 (hdi chirng
13p doan 22q11) phu hop véi két qua clia cac nghién ciru
trén. Tuy nhién, vi mat doan 15q11.2 (hoi chitng vi mat
doan 15q11.2 BP1-BP2) hay gap trong nghién ctu cda
nhém nghién ctru lai chwa ghi nhan trong s6 P/LP CNV
cta cac nghién ctru trén. Day 1a mot vi mat doan da dwoc
chirng minh tinh chit gy bénh véi dé thim thap 8-10%,
vi viy, mot s& nghién ctru cé thé x€p CNV nay vao phin
loai VUS CNV [9]. Mt s6 nghién ctru cling da chi ra, tang
KSSG 1a mot trong cac ddu hiéu ctia vi mat doan nay [10].
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V@ cac yéu t6 lién quan dén bat thuwong P/LP CNV,
kich thwéc KSSG cling dwgc cho 1a 6 lién quan dén nguy
co 1éch boi, P/LP CNV va két cuc x4u cta thai ky trong
nghién ctru cta tac gia M. Egloff va cs (2018) [11]. Trong
nghién ciru cia nhém nghién ctiru, cling c6 thé thiy xu
hwéng nhw vy & cac tredng hop léch boi, thé hién & ty
1é 1éch boi tang dan theo kich thwéc KSSG, tuy nhién, véi
P/LP CNV thi lai khong cé sw dong nhit. Khong c6 moi
lién quan cé y nghia thong ké gitra kich thuéc tang KSSG
va bit thuwong CNV, két qua nay phu hop véi nghién
clru cda tac gia H. Jin va cs (2021) [6] va H.T. Ngoc va cs
(2022) [7]. Tuy nhién, c& mAu nghién ctru chwa dd 16m,
thoi diém siéu 4m do KSSG chwa dong nhat nén can thuc
hién cac nghién cttu véi c mau 1én hon dé c6 thé két
ludn duorc.

Nghién ctru nay cho thiy, c6 méi lién quan c6 y nghia
théng ké gitra bat thwong CNV va viéc c6 hay khong cac
diu hiéu khac trén siéu 4m. Trong d6, nhom ting KSSG
két hop véi bat thuwong hinh thai trén siéu am thai va
nhém ting KSSG két hgp véi soft marker khac cé ty 1é
bt thwong cao hon tang KSSG don thuan. Cé it nghién
ctru ghi nhdn méi lién quan nay & thai ky c6 tang KSSG.
Tuy nhién, trong nghién ctru nay, cé nhitng tredng hop
mat diu, c6 thé xuit hién bit thuwdng siéu 4m sau d6 ma
nghién cru chwa ghi nhan dwoc. Do d6, c6 thé dir liéu
chwa di manh dé khang dinh.

Sau khi c6 két qua di truyén, c6 30,8% trwong hop
P/LP thyc hién dinh chi thai nghén. Cac trwong hop nay
c6 bién thé CNV 16m, chira nhiéu gen OMIM va kha nang
gy bénh cao. Do khong phai tit ca treong hop déu theo
do6i dén hét thai ky, d€ dong nhit, nhom nghién ctiru chi
xem xét xt tri tai thoi diém c6 két qua di truyén.

Han ché ctia nghién ctru: Phwong phap nghién ctiru
cat ngang hoi ctru dir liéu nén chi cé thé ghi nhin nhitng
thong tin c6 san. Nhiéu bénh nhan khong dwoc theo doi
dén hét thai ky. Trong nghién citu nay, nghién cttu chi
dirng lai & mirc d6 xét nghiém tim cac vi mat 1dp doan
ma chwa phéan tich cd b6 me (trio) va gidi trinh tw gen dé
tim lién quan véi di truyén bé me va dot bién don gen &
thai tang KSSG.

bPE gop phan ning cao hiéu qua chin doan trwéc
sinh nén thwc hién xét nghiém di truyén & mc do té
bao - phan tir nhw aCGH hay CNVseq dé tim thém cac
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bat thwong vi mat 1ap doan gy bénh trong cac treong
hop tang KSSG. Két qua nghién cttu cho thiy, ty 1&€ P/LP
CNV 1a 6%, trong dé ty 1€ Cryptic P/LP CNV la 4,2%, P/
LP CNV hay gidp nhit la vi mit doan 15q11.2 va vi lap
doan 22q11. C6 méi lién quan giita 1éch boi, P/LP CNV
voi tang KSSG c6 hodc khong cé két hop cac diu hiéu
khac trén siéu am thai. Cac truwong hop chwa phat hién
bat thwong hodc phat hién VUS CNV van c6 kha ning bat
thudng hinh théi, cin tiép tuc theo doi trén siéu 4m va
biéu hién sau sinh. V&i nhirng treong hop CNV chwa phu
hop kiéu hinh, c6 thé lam thém xét nghiém di truyén cho
bd me dé phan loai lai CNV va dwa ra dinh hwéng cho
thai ky twong lai. Ngoai ra, cin nghién ctru xét nghiém
giai trinh tw gen tim bat thwdong don gen & cac treong
hop chwa phat hién thiy bat thwdong CNV.
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Hinh tha va si twong dong giira hai viing ben & ngwdi trwdng thanh mic thoat vi
ben hai bén dwgrc phau thuat ni soi hoan toan ngoai phiic mac

Nguyén Vian Phwdc', Pham Van Thwong?, Pham Vin Duyét?

Bénh vién Thanh Nhan, 42 Thanh Nhan, phwong Bach Mai, Ha Néi, Viét Nam
2Trwong Pai hoc Y - Dwoc Hdi Phong, 72A Nguyén Binh Khiém, phwong Gia Vién, TP, Hdi Phong, Viét Nam

Ngay nhén bai 28/12/2025; ngay chuyén phan bién 30/12/2025; ngay nhan phan bién 14/1/2026; ngay chip nhan ding 26/1/2026

Tém tat:

Nghién ciru dwoc thwe hién nham mé ta dic diém hinh thai va danh gia mirc d6 twong dong tén thwong giira
hai viing ben & ngwdi tred'ng thanh miac thoat vi ben hai bén dwoc phau thuat ndi soi hoan toan ngoai phiic
mac (TEP). Nghién ciru mé ta trén 65 bénh nhin tai Bénh vién Thanh Nhan, gom giai doan hoéi ciru tir thang
3/2021 dén thang 12/2023 va tién ciru tir thang 1/2024 dén thang 12/2025, twong irng 130 bén ben dwoc
danh gia trong mé. Tudi trung binh ctia bénh nhéin 1a 63,8+11,8 tudi va toan bd 1a nam gidi. Thoat vi trwc tiép
chiém ty 1é cao nhat (56,9%), tiép theo la thoat vi gian ti€p (36,9%) va thoat vi hon hop (6,2%). Theo phan
loai Nyhus, loai ITIA chiém ty 1é cao nhit (56,9%), ti€p theo 1a loai II (25,4%) va IIIB (14,6%). Pwong kinh 16
thoat vi trung binh 1a 2,01£0,78 cm, trong d6 nhém tir 1,5 dén dwéi 3 cm chiém 60%. C6 75,4% bénh nhin
c6 cung loai thoat vi va 69,2% co6 cung phan loai Nyhus & hai bén. Hé s6 Kappa lan lwotla 0,542 va 0,480, cho
thiy mirc dd twong dong trung binh. Tuy nhién, mot ty 1é dang ké bénh nhan cé sw khac biét giira hai bén,
cho thiy can khao sat déc 1ap va c6 hé théng tirng viung ben trong phau thuat TEP.

Tir khéa: hinh thai thoat vi, mirc d6 twong dong, phan loai Nyhus, phau thuat néi soi hoan toan ngoai phiic
mac, thoat vi ben hai bén.

Chi sé phdn logi: 3.1, 3.2
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Abstract:

This study aimed to describe the morphological characteristics and assess side-to-side concordance in adults
with bilateral inguinal hernias undergoing laparoscopic totally extraperitoneal (TEP) repair. A descriptive
study was conducted involving 65 patients at Thanh Nhan Hospital, including a retrospective phase from
March 2021 to December 2023 and a prospective phase from January 2024 to December 2025, with 130
groins assessed intraoperatively. The mean patient age was 63.8+11.8 years, and all patients were male.
Direct hernias were the most common type (56.9%), followed by indirect hernias (36.9%) and combined
hernias (6.2%). According to the Nyhus classification, type IIIA was predominant (56.9%), followed by type II
(25.4%) and type IIIB (14.6%). The mean hernia defect diameter was 2.01+0.78 cm, with defects measuring
from 1.5 to less than 3 cm accounting for 60%. Concordant hernia types were observed in 75.4% of patients,
while 69.2% had concordant Nyhus classifications between the two groins. The Kappa coefficients were 0.542
for hernia type and 0.480 for the Nyhus classification, indicating moderate concordance. However, a substantial
proportion of patients showed morphological differences between the two groins, highlighting the importance of
independent and systematic assessment of each groin during TEP repair.

Kevwords: bilateral inguinal hernia, hernia morphology, laparoscopic totally extraperitoneal repair, Nyhus
classification, side-to-side concordance.

Classification numbers: 3.1, 3.2
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1. it van de

Thoat vi ben la mét trong nhitng bénh ly ngoai khoa
thwong gap, chi yéu & nam gidi va c6 xu hwdng gia ting
theo tudi [1]. D6i v&i thoat vi ben hai bén nguyén phat,
cac huéng dan qudc té€ hién nay khuyén c4o wu tién phau
thuat ndi soi dwdng trwdc phiic mac khi phau thuat vién
cé du kinh nghiém, do phwong phap nay cho phép khao
sat va xit Iy doéng thoi cd hai ving ben qua cing mot
dwong tiép can [2]. Trong d6, TEP c6 wu diém khong xam
nhép & phiic mac va cho phép bdc16 toan bo ving co lwoc.
Cac nghién cru gan day cho thay, TEP l1a phwong phap
kha thi trong diéu tri thoat vi ben hai bén, mac du thoi
gian phAu thuat c6 thé kéo dai hon so v&i thoat vi mot bén
va két qua phu thudc vao dic diém ton thwong ciing nhw
kinh nghiém ctia phAu thuat vién [3, 4].

Tuy nhién, thoat vi ben hai bén khong don thuin la
hai tén thuwong hoan toan giéng nhau. Trén cung mot
ngudi bénh, hai bén ben c6 thé khac nhau vé loai thoat vi,
mirc dd ton thwong thanh sau dng ben, phan loai Nyhus
va kich thwéc 16 thoat vi. Nhivng khac biét nay dit ra yéu
cau phai khdo sat riéng biét tirng vung ben trong mo,
thay vi suy ludn dac diém cta bén con lai tir tén thwong
da dwoc xac dinh & mot bén. Vi vay, viéc danh gia doc lap
tirng vung ben la can thiét, thay vi mic dinh t6n thuwong
hai bén hoan toan déi xing.

Tai Viét Nam, phau thuat TEP da dwoc trién khai tai
nhiéu co s& va mot s6 nghién ctru da ghi nhan tinh kha
thi, két qua sém cling nhw cac yéu té lién quan dén két
qua phau thuat [5, 6]. Tuy nhién, dit liéu phan tich riéng
vé dic diém hinh thai va mic do twong dong ton thwong
gitra hai bén trén cing mot bénh nhin con han ché.

Nghién ctru dwoc thwc hién nhiam mé ta dic diém
hinh thai va danh gia mic do twong dong tén thwong
gitra hai viing ben & nguwoi trudng thanh méic thoat vi
ben hai bén dwoc phiu thuat ndi soi hoan toan ngoai
phuic mac tai Bénh vién Thanh Nhan.

2. Doi tuong va phuong phap nghién ciiu
2.1. béi twong

Nghién ctu dwgc thuc hién trén 65 bénh nhan tir 18
tudi tr¢ 1én, dwoc chidn doan thoat vi ben hai bén va diéu
tri bang phau thut ndi soi hoan toan ngoai phic mac tai
Bénh vién Thanh Nhan trong thoi gian tir thang 3/2021
dén thang 12/2025.

Tiéu chudn lya chon:
- Bénh nhan tir 18 tudi trd 1én.

- Puoc chdn doan thoat vi ben hai bén trén l1am sang, c6
thé két hop v&i siéu 4m khi can thiét, va dwoc xdc nhén ton
thwong & ca hai bén trong qua trinh phau thuat.
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- Puoc diéu tri bang phau thuit ndi soi hoan toan
ngoai phic mac.

- C6 day du théng tin vé loai thoat vi, phan loai Nyhus
va kich thwéc 16 thoat vi ctia ca hai bén ben.

Tiéu chudn loai trir:
- Thoat vi ben nghet, hoic thoat vi ben thé cam tu.

- Thoat vi dui don thuin hodc khong xac dinh dwoc
thoat vi ben hai bén trong mé.

- Khéng danh gia dwoc day du dac diém hinh thai cta
mot hoac ca hai bén ben.

- H0 so bénh 4n, bién ban phau thuit hoic dir liéu
nghién ctru khong diy da cac bién sé chinh.

2.2. Phwong phdp nghién ctru
2.2.1. Thiét ké nghién ciru

Nghién ctru quan sat mo ta gbm giai doan héi ctru tir
thang 3/2021 dén thang 12/2023 va giai doan tién ciru
tlr thang 1/2024 dén thang 12/2025.

Trong giai doan hoi ctiu, s6 liéu dwgc khai thac tir
hd so bénh 4n va bién ban phiu thuat da dwoc ghi nhan
theo hé théng chi tiéu thdng nhat tai don vi nghién ctru.
Trong giai doan tién ctru, bénh nhan dwoc tuyén chon
va thu thép theo cung dinh nghia bién sé va tiéu chuin
danh gia.

2.2.2. Co mdu va phwong phdp chon mau

T4t cd bénh nhin dap Gng tiéu chuin lwa chon va
khong thudc tiéu chuin loai trir trong thoi gian nghién
ctu dwoc dwa vao phan tich. Téng cdng c6 65 bénh nhén,
twong wng 130 bén ben.

2.2.3. Quy trinh ddnh gid tén thwong

T4t ca bénh nhan dwoc phau thuat ndi soi hoan toan
ngoai phuc mac. Sau khi tao khoang truwéc phic mac,
vung co lwoc duwgc bdc 16 d€ nhan dién cac mébc gidi phau
chinh, gdbm b6 mach thwgng vi duéi, tam giac Hesselbach,
16 ben sau, day chdng Cooper va viing 16 dui (hinh 1).

Hai bén ben ctia mdi bénh nhan dwoc khéo sat va ghi
nhén déc 1ap. Loai thoat vi dwgc xac dinh theo vi tri tén
thwong so véi bé mach thwong vi duédi:

- Thodt vi truc tiép: tén thwong nam phia trong b6
mach thwong vi dudi, tai vung tam giac Hesselbach.

- Thoét vi gian tiép: tdi thoat vi di qua 16 ben sau va
nam phia ngoai b6 mach thwong vi duéi.

- Thoat vi hon hop: ddng thoi co thanh phin thoat vi
truec tiép va gian tiép trén cing mot bén ben.
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Hinh 1. Phau tich va xt ly tdi thoat vi bén phai. Ngudn: Nhém tac gia.

Tinh méch
chau ngoai
phai
e

Mirc d6 ton thwong dwoc danh gia theo phan loai
Nyhus:

- Loai I: thoat vi gian tiép, 10 ben siu chwa gidn rong.

- Loai II: thoat vi gian tiép c6 gian 16 ben sau nhung
chwa lam t6n thwong ré thanh sau 6ng ben.

- Loai IIIA: thoat vi truec ti€p do khuyét hoac suy yéu
thanh sau 6ng ben.

- Loai I1IB: thoét vi gian tiép c6 16 ben sau gidn rong
kém tén thwong thanh sau 6ng ben hodc thoat vi hon
hop.

Duwong kinh 16 thoat vi dwoc do truc tiép trong mé
sau khi boc 16 day du ranh gi¢i khuyét héng, bang thwéc
c6 vach chia milimet dwa qua trocar (hinh 2). Gia tri lém
nhit ctia khuyét héng dwoc ghi nhan bang centimet.

[ Bao thoat vi

dan tiép trai

Hinh 2. Do dwong kinh 16 thoat vi trong mé (cm). Ngudn: Nhom tac gia.

Tai thoat vi dwoc xir ly theo dic diém giai phiu cta
tirng loai tén thwong: tai truc ti€p dwoc giai phong va
d4y tré lai 6 bung; tui gidn ti€p dwoc phau tich khéi cac
thanh phan thirng tinh va xt 1y tai c6 tdi; thoat vi hon
hop dwoc xt Iy phdi hop theo tirng thanh phan.
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2.2.4. Cdc bién s6 nghién ctru
Cac bién s6 duwgc thu thip gom:

- Pidc diém chung: tudi, gid1i, chi sé khéi co thé (BMI),
phan loai tinh trang strc khde cia ngudi bénh truwdc
phau thuat (ASA), tién st phau thuat bung va bénh ly noi
khoa kem theo.

- Pic diém hinh thai theo tirng bén ben: loai thoat vi,
phan loai Nyhus va duong kinh 16 thoat vi.

- Pic diém twong déng gitra hai bén: cung hodc khac
loai thoat vi; cung hodc khac phan loai Nyhus; chénh 1éch
dwong kinh 16 thoét vi gitra hai bén.

2.2.5. bon vi phan tich

Cac dac diém chung cta déi twong nghién ctru va mirc
dé twong dong ton thwong hai bén dwoc phan tich & cip
dd bénh nhan, véi c& mau n=65.

Cac dac diém hinh thai cia tirng viing ben dwgc mé ta
trén 130 bén ben. Do hai bén ben thudc cuing mot bénh
nhan c6 thé cé twong quan vé mat sinh hoc va khong
dwoc xem 13 cac quan sat hoan toan doc 1ap, ma s6 bénh
nhin duwgc st dung lam bién phan cum trong cic phan
tich théng ké & cip do bén ben.

2.3. Xir Iy va phan tich sé'liéu

S6 liéu dugc xtr ly bang SPSS phién ban 20.0. Bién
dinh lwong c6 phan bd gan chuin dwoc trinh bay bang
trung binh va do léch chuin; bién khong cé phan bé
chuin dwoc trinh bay bang trung vi va khoang tx phan
vi. Bién dinh tinh dwoc trinh bay bang tan s, ty 1& phan
tram va khoang tin cdy 95%.

Mirc dd twong dong veé loai thoat vi gitra hai bén dworc
danh gia bang hé s6 Cohen’s Kappa. Do phan loai Nyhus
12 bién thir bic, mirc d6 twong dong Nyhus dwoc danh gia
bang hé s6 Kappa c6 trong s8. Cac hé s§ Kappa dwoc trinh
bay kem khoang tin cay 95%.

2.4. Pao dirc nghién ciru

Moi thong tin nhan dang ngwdi bénh dwoc ma hoa va
bdo mat. Dit liéu chi dwoc st dung cho muc dich nghién
ctru, khong lam thay déi qua trinh diéu tri hodc anh
hwdng dén quyén loi clia ngwdi bénh.

3. Két qua

Trong thoi gian tir thdng 3/2021 dén thang 12/2025,
nghién ctru thu nhdn 65 bénh nhan thoat vi ben hai bén
dworc diéu tri bang phau thuat ndi soi hoan toan ngoai phic
mac tai Bénh vién Thanh Nhan, twong trng vé&i 130 bén ben
dwoc danh gia trong md.

L)
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3.1. Bdc diém chung ctia nhém nghién ciru

Bang 1. Bic diém chung ctia nhém nghién ctru (n=65).

Pac diém Két qua

Tudi (ndm) 63,8+11,8 (33-89)

BMI (kg/m?) 21,59+2,38 (15,90-28,30)

Thoat vi trwc ti€p va Nyhus IIIA 1a nhitng hinh thai
thwong gdp nhit, cung chiém 56,9% (bang 2). DPuwong
kinh 16 thoat vi trung binh 12 2,01+0,78 cm.

3.3. Mirc dé tirong déng hinh thdi tén thwong giira
hai bén
Bang 3. Twong déng loai thoat vi va phan loai Nyhus giira hai bén
(n=65).

Gidi tinh (nam) 65 (100,0)
ASAT 26 (40,0) Pac diém twong dong hai bén n % KTC95%
ASATI 28 (43,1) Loai thodt vi
ASATI 11(16,9) Cuing loai thoat vi hai bén 49 754 63,7-84,2
L0 0oL LT T [t d) Tryc tiép hai bén 30 462 34,6-58,1
C6 bénh ly noi khoa kem th 29 (44,6 . o
s e (44,6) Gi4n tiép hai bén 18 27,7 183-396
Sé liéu dwoc trinh bay dwéi dang trung binh + do léch chuan (nhé nhét 5 b hai be s
- 16n nhét) hodc n (%). Hon hop hai bén 1 15 0382
Nhém nghién ciru gdm 65 bénh nhin nam, tudi trung ~ Khdcloai thodtvigitta hai bén B 2P ISR
binh 63,8+11,8 tudi; 83,1% bénh nhan thudc ASA I-1I Trwc tiép - gian tiép 10 154 8,6-26,1
(bang 1). .
Truec tiép - hon hop 4 6,2 2,4-148
3.2. Ddc diém hinh thdi tén thwong theo tirng S
bén b_en Gian tiép - hon hop 2 31 0,8-10,5
Bang 2. Dic diém hinh thai tn thwong trong mé (n=130 bén ben).  Phdn logi Nyhus
o Bénphai Bén trai Téng Cung phan loai Nyhus hai bén 45 69,2 57,2-79,1
Pac diém KTC 95%*
(n=65)  (n=65)  (n=130) Nyhus I hai bén 0 00 —
Loai thodt vi
Nyhus II hai bén 13 20,0 —
Truc tiép 39(60,0) 35(538) 74(569) 462-67,6
Nyhus I1IA hai bén 30 46,2 —
Gian tiép 22(338)  26(400) 48(369)  263-475
5 Nyhus I1IB hai bén 2 31 —
Han hop 4(62) 462)  8(62) 1,6-10,7
) i Khac phan loai Nyhus gitta hai bén 20 30,8 209-42,8
Phan loai Nyhus
R 3(46) 1(13) 4(31) 01-6,0 Mot bén Nyhus I - mot bén Nyhus 11 2 31 —
Nyhus 11 15231) 18(277) 33(254) 155353 Mot bén Nyhus I - mot bén Nyhus 1A 1 15 —
Nyhus II1A 39(60,0) 35(53,8) 74(569) 46,2676 Mot bén Nyhus I - mot bén Nyhus I11B 1 15 —
Nyhus I1IB 8(123)  11(169) 19(146) 83-210 Mot bén Nyhus II - mét bén Nyhus 1A 2 31 —
Dwong kinh 16 thodt vi, cm Mot bén Nyhus II - mot bén Nyhus I1IB 3 46 —
Trung binh + dg 1éch chudn  1,98+0,77  2,04+0,79 2,010,788 — Mot bén Nyhus I11A - mdt bén Nyhus 1B 11 169 —
Trung vi 1,70 180 175 - Mure d6 tvong ddng vé loai thoat vi gitra hai bén dat 75,4%, voi hé b
Nhé nhit - 16n nhit 0,8-4,0 0,7-3,9 0,7-4,0 _ Cohen’s Kappa la 0,542 (KTC 95%: 0,359-0,726; p<0,001). Mirc twong
ddng vé phan loai Nyhus dat 69,2%, véi hé sb Kappa la 0,480 (KTC
<15cm 17(262)  15(231) 32(246) — 95%: 0,312-0,648; p<0,001).
1,5-<3em 38(585)  40(615) 78(600) — Nhuw vay, ton thwong hai bén c6 mic dd twong dong
>3 cm 10(154) 10(154) 20(154) — trung binh nhwng khéng hoan toan déng nhéit. C6 24,6%

Sé lieu dwoc trinh bay dwdi dang n (%) hodc trung binh + dd léch
chuén. KTC: khoang tin cay. *Khoang tin cay 95% cla cac ty I& chinh
duwoc woc lwong véi sai s chudn vikng, st dung bénh nhan lam don
vi phan cum.
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bénh nhan khac loai thoat vi gitra hai bén va 30,8% khac
phan loai Nyhus gitta hai bén (bang 3). Chénh léch tuyét
d6i duwong kinh 16 thoat vi gitra hai bén trung binh 1a
0,82+0,71 cm.



4. Ban luan

Nghién cru ghi nhan ba két qua chinh. Th nhit,
thodat vi truc tiép va Nyhus IIIA 1a nhitng hinh thai tén
thuwong thwong gdp nhit trong nhém bénh nhén thoat
vi ben hai bén dwoc phiu thuat ndi soi hoan toan ngoai
phic mac. Thi hai, mac du ty 1é twong dong quan sat vé
loai thoat vi va phan loai Nyhus gitta hai ving ben twong
ddi cao, hé s6 Kappa chi cho thdy m&c dé twong dong
trung binh. Th ba, mot ty 1é dang ké bénh nhan c6 sy
khéc biét vé loai thoat vi hodc phan loai Nyhus gitra hai
bén. Nhitrng két qua nay cho thdy, tdn thwong hai ving
ben trén cing mot bénh nhan cé xu hwéng twong déng
nhwng khong hoan toan déng nhit, do d6 can dwgc khao
sat riéng biét va c6 hé théng trong mé.

4.1. Ddc diém chung ctia nhém nghién ciru

Két qua & bang 1 cho thiy, nghién cru dworc thye hién
trén 65 bénh nhan thoat vi ben hai bén, toan b6 la nam
giGi, vé&i tudi trung binh 63,8+11,8 tudi. Pdc diém nay
phu hop véi dich té chung ctia thoat vi ben, trong d6 bénh
chti yéu gdp & nam gi¢i va tn sudt tang theo tudi [1]. Sw
hién dién hoan toan cia bénh nhin nam trong nghién
ctru c6 thé lién quan dén dic diém giai phiu vung ben &
nam gi¢i va quan thé bénh nhan dwoc lwa chon diéu tri
tai co’ s& nghién ctru. Tuy nhién, do khong c6 bénh nhan
nit, két qua khong nén dwoc khai quat cho thoat vi viing
ben & nit gidi, béi nhém nay cé thé khac biét vé phan bé
loai thoat vi, dac biét la ty 1é thoat vi dui, cling nhw cach
tiép cin chan doan va diéu tri [2].

Ciing theo bang 1, tudi trung binh trong nghién ctru
cao hon két qua 51 tudi dwoc N.V. Phuoc va cs (2021b)
[7] ghi nhan trén nhém bénh nhan thoat vi ben hai bén
duwoc phau thuat TEP tai cing co sé trong giai doan
trude. Sw khac biét nay c6 thé phan 4nh dic diém quin
thé bénh nhan gitra hai thoi ky, nhung chwa da co s& dé
khdng dinh c6 xu hwéng gia ting tudi mac bénh. Ty 1&
bénh ly ndi khoa kém theo la 44,6% va ASA III chiém
16,9%, phu hop véi dic diém cua mot quan thé twong
déi cao tudi.

Chi s6 khéi co thé trung binh ciia nhém nghién ctru la
21,59+2,38 kg/m? ndm trong khoang binh thwong theo
phan loai thwong dung & ngwoi tredng thanh, nhw trinh
bay tai bang 1. Tuy nhién, nghién c*u khong c6 nhém
chirng va khong dwoc thiét ké dé danh gia cac yéu to
nguy co hinh thanh thoat vi. Vi vy, két qua nay chi c6 gia
tri mo ta thé trang ciia nhém bénh nhan, khéng cho phép
suy luin vé vai tro cia BMI ddi véi sw xuat hién thoat vi
ben hai bén.
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4.2. Pdc diém hinh thdi tén thwong thodt vi ben
hai bén

Theo bang 2, trong 130 bén ben dwgc danh gia truc
tiép trong mé, thoat vi truc ti€p chiém ty 1& cao nhit voi
56,9%, tiép theo la thoat vi gian tiép 36,9% va thoat vi
hén hop 6,2%. Két qua nay twong ddi gan véi nghién
ciru trwde day cua N.V. Phuoc va cs (2021b) [7], trong
dé6 thoat vi truc tiép chiém 63,3% & bénh nhan thoat vi
ben hai bén. Sy wu thé cla thoat vi truc tiép trong ca hai
nghién ctru cho thiy, day c6 thé 1a hinh thai thwong gap
trong nhém bénh nhin nam trwdng thanh mic thoat vi
ben hai bén dwoc diéu tri tai Bénh vién Thanh Nhan.

Veé mit giai phau, thoat vi truc ti€p hinh thanh tai viing
thanh sau 6ng ben, ndm phia trong b6 mach thwong vi
duwéi. O ngwdi cao tudi, sw suy giam chat lwong mo nang
d& va thay doi ciu tric thanh bung c6 thé gép phan lam
tang ty 1é thoat vi trwc tiép. Tuy nhién, cin thin trong khi
dién giai ty 1é thoat vi truc ti€p cao nhw bang chirng cta
mot tinh trang suy yéu mo lién két mang tinh hé théng.
Nghién ctru hién tai chi danh gia hinh thai dai thé trong
md, khong khéo sat ciu tric collagen, hoat dong té€ bao
soi, chuyén héa chit nén ngoai bao hoic dic tinh co hoc
cla cin ngang. Vi vay, cac co ché bénh sinh lién quan dén
mo lién két chi c6 thé dwgc xem la gid thuyét phu hop
véi y van, khong phai 1a két ludn dwoc chirng minh truc
tiép tir s6 liéu nghién ciu.

Trong phAu thuat TEP, viéc boc 16 rd cdc mdc gii
phau, dic biét 12 b6 mach thwong vi duédi, c6 y nghia
quan trong trong xac dinh loai thoat vi. Nhw minh hoa &
hinh 1, viéc nhan dién moi lién quan gitra tai thoat vi véi
bé mach thwong vi dwdi va cac thanh phin thirng tinh
gitip phén biét ton thwong truc tiép, gian ti€p hodc phdi
hop, dong thoi dinh hwéng phau tich va xir ly tii an toan.

Bang 2 cling cho thiy, theo phan loai Nyhus, loai I11A
chiém 56,9%, ti€p theo la loai Il véi 25,4%, loai 11IB v&i
14,6% valoai I v&i 3,1%. Ty 1& Nyhus I11A bang ty 1é thoat
vi true tiép 12 hé qua ctia dinh nghia phén loai, vi Nyhus
[I1A twong (rng véi thoat vi trwe tiép do khuyét hodc suy
yéu thanh sau 6ng ben. Do d6, hai két qua nay khong nén
dugc xem la hai bang chirng doc 14p ciing xac nhan mot
dac diém bénh sinh. Viéc trinh bay dong thoi loai thoat
vi va phan loai Nyhus chu yéu giip mé ta ton thuwong
theo vi tri gidi phAu va mirc d bién d6i cta thanh sau
ong ben.

Vé kich thwéc tén thwong, két qua & bang 2 ghi nhan
dwong kinh 16 thoat vi trung binh 14 2,01+0,78 cm, trong
d6 nhém tir 1,5 dén dwdi 3 cm chiém 60% va nhém tir
3 cm trd 1én chiém 15,4%. K&t qua cho thiy, phin 16m
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tén thwong c6 kich thwéc trung binh, nhwng van c6 mot
nhém khéng nhé mang khuyét héng lén. Kich thwéc 16
thoat vi 1a mot dic diém giai phAu c6 thé anh hudng dén
thao tac boc 10, gidi phong tdi va trai lwéi. Tuy nhién,
trong nghién ctru hién tai, m6i lién quan giira kich thuéc
16 thoat vi v&i khé khin ki thuat, tai bién hodc két qua
sau md chwa dwgc phan tich bang mé hinh cé diéu chinh
twong quan gitta hai bén. Vi vy, chwa di co sé d€ khang
dinh dwong kinh 16 thoat vi c6 gia tri dw bao mitc dd khé
hoidc quyét dinh chién lwgc phiu thuét.

Do hai viing ben trén cuing mot bénh nhan chiu anh
hwdng ctia nhiéu yéu t6 chung va khéng phai la cac quan
sat doc 1ap vé mat théng ké, cac phan tich suy luin & cip
dd bén ben can st dung phuwong phap cé diéu chinh ciu
trac phan cum. Trong nghién ctru nay, cac dac diém loai
thoat vi, phan loai Nyhus va dwdong kinh 16 thoat vi trén
130 bén ben chi yéu dwoc trinh bay véi muc dich mo ta.

4.3. Mirc dé twong dong va khéng déi xirng ton
thwong giira hai bén

Két qua & bang 3 cho thiy, 49/65 bénh nhan, twong
ng 75,4%, c6 cung loai thoat vi & hai bén. Trong do,
thoat vi truc ti€p hai bén chiém 46,2%, thoat vi gian tiép
hai bén chiém 27,7% va thoét vi hon hop hai bén chiém
1,5%. Hé s6 Cohen’s Kappa doi véi loai thoat vi 1a 0,542.
Theo cach dién giai thwdmg dwoc str dung, gia tri nay phan
anh mc do twong dong trung binh ngoai phan twong
dong c6 thé xuat hién do ngau nhién.

Doi véi phan loai Nyhus, bang 3 ghi nhan 45/65 bénh
nhén, chiém 69,2%, c6 cung phin loai & hai bén; hé s6
Kappa la 0,480, cling twong (rng véi mirc dd twong dong
trung binh. Viéc b6 sung Kappa bén canh ty 1é twong
dong quan sat c6 y nghia quan trong, béi ty 1& twong
doéng tho khong loai trir kha ndng hai bén giéng nhau
do phéin b6 tin suit clia cadc nhém. Két qua Kappa cho
thdy, méc du hai ving ben c6 xu hwéng twong dong, mirc
do twong dong chwa du cao dé dw doan chic chan tén
thwong bén con lai dya trén bén da dwgc danh gia.

Ciing theo bang 3 c6 24,6% bénh nhan c6 khac loai
thoat vi gitra hai bén va 30,8% cé khac phan loai Nyhus.
Kiéu phdi hgp thwong gap nhit trong nhom khac loai la
mét bén thodt vi truc ti€p va mot bén thoat vi gidn tiép.
Bén canh d6, chénh léch tuyét d6i dudng kinh 16 thoat
vi gitra hai vung ben trung binh la 0,82+0,71 cm. Nhirng
két qua nay cho thiy, sw khong dong nhit gitra hai bén
khong chi biéu hién & loai thoat vi ma con & mirc do tén
thwong va kich thwéc khuyét hong.
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Mac du hai vung ben trén cung mot bénh nhan cé
chung nhiéu dic diém co dia va khong doc 1ap vé mit
théng ké, biéu hién hinh thai tai mdi bén van c6 thé khac
nhau. Vi vay, khong nén mic dinh rang loai thoat vi, phan
loai Nyhus hodc kich thwéc khuyét héng cia bén thit hai
sé gidng vdi bén da dwoc phau tich trudc.

Phat hién nay cing c6 yéu cau boc 16 va khao sat c6
hé théng tirng viing ben trong phiu thuat TEP. Viéc danh
gia cin bao gdm vi tri tdn thwong so v&i b6 mach thwong
vi dudi, tinh trang 16 ben sau, thanh sau 6ng ben, viing
16 dui va sw hién dién ctia cac thanh phan thoat vi phoi
hop. Cach tiép can nay phu hop véi nguyén tic cia phau
thuat nodi soi trwdc phiic mac la khao sat toan bo vung co
lwge & mbi bén, thay vi chi xt 1y vi tri thoét vi da dwoc
xac dinh truéc mé [2].

Tuy nhién, nghién cru khong c6 nhém bénh nhan
thoat vi ben mot bén d€ so sanh. Vi viy, khong thé tir ty
1é twong dong hodc khong déng nhat gitra hai bén dé két
luan rang thoét vi ben hai bén c6 co ché bénh sinh khac
biét hodc phan &nh mirc do suy yéu thanh bung lén hon
so vGi thoat vi mot bén. D€ 1am ro vin dé nay, can cé
nghién ctru so sanh gitta nhém thoat vi mot bén va hai
bén, st dung cling tiéu chuin lwa chon, phwong phap do
lwong va quy trinh phan loai ton thwong.

4.4. Y nghia lam sang va ham y thuc hanh

Két qua nghién ctru cho thiy, tén thwong thoat vi ben
hai bén c6 xu hwéng twong dong nhung khong hoan toan
dbéng nhat vé loai thoat vi, phan loai Nyhus va kich thwéc
16 thoat vi. Mac du bang 3 cho thiy 75,4% bénh nhan c6
cung loai thoat vi va 69,2% cé cung phan loai Nyhus &
hai bén, hé s6 Kappa chi phdn 4nh mc d6 twong dong
trung binh. Piéu nay cho thay, dic diém ton thwong cla
mot bén khong di d€ dw doan chic chin hinh thai cla
bén doi dién.

Trong phAu thuat noi soi hoan toan ngoai phiic mac,
phau thuit vién can khéo sat tirng ving ben theo mot
trinh tw c6 hé théng, bao gom nhan dién b6 mach thwong
vi dwéi, danh gid tam gidc Hesselbach, 16 ben siu, day
chang Cooper, viing 16 dui va cac thanh phian thoat vi phdi
hop. Viéc danh gia riéng tirng bén dac biét quan trong &
nhitng bénh nhin c6 mdt bén thoat vi truc tiép va mot
bén thoat vi gian tiép hodc cé sw khac biét vé phan loai
Nyhus, nhw cidc nhém t6n thwong khong dong nhit da
dwoc trinh bay & bang 3.
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Sw chiém wu thé cta thoat vi truc tiép va Nyhus I11A
trong bang 2 cling nhan manh vai tro ctia viéc boc 16 day
da thanh sau 6ng ben va toan bo ving co lwoc. Tuy nhién,
muc tiéu cta phau thuat TEP khong chi 1a xac dinh vi tri
thoat vi da dwgc chin doan trudc mé, ma con phai kiém
tra c6 hé théng cac vi tri yéu gidi phau & mbi bén nhim
han ché b s6t thoat vi phoi hop. Vi vy, khai niém “thoat

AN

vi ben hai bén” nén dwoc ti€p cin nhw hai ton thwong
thudc cing mot nguoi bénh nhung can dwgc danh gia

doc lap trong cung mot khoang trwére phic mac.

Vé phwong dién nghién ctiru, viéc phin tich tén
thwong & cip dd bénh nhan két hop véi mo ta riéng tirng
bén ben giup phan 4nh day dd hon dic diém cta thoat
vi ben hai bén. C4c sd liéu & bang 2 cung cip dic diém
hinh thai theo tirng bén ben, trong khi bang 3 cho thiy
mirc do twong déong va khong déng nhat & cap do bénh
nhén. Hé s6 Kappa bo sung thdng tin ngoai ty 1é twong
doéng quan sat va cho phép danh gid mirc do twong dong
sau khi tinh dén kha ning twong déong ngiu nhién. Tuy
nhién, két qua Kappa cin dwoc dién gidi cung véi phan
bd tin suit cda tirng loai ton thwong, vi s6 truedng hop
Nyhus I va thoat vi hén hop con it.

Cac két qua cta nghién ctru cin dwoc xem xét trong
pham vi mét nghién ctru don trung tAm v&i ¢ mau con
han ché, toan bo bénh nhan 1a nam gi¢i va déu duoc lya
chon phAu thuat TEP. Cac dic diém chung cia nhém
nghién ctru dwoc trinh bay & bang 1 cho thiy, quan thé
nghién ctru c6 tinh chon loc nhat dinh. Nghién cu gbm
ca giai doan hoi ctru va tién ctru; mic du cac bién sé dworc
ghi nhan theo mdt hé théng twong do6i thong nhét, sai
1éch thong tin trong giai doan hoéi ctru khong thé dwoc
loai trir hoan toan. Ngoai ra, viéc phan loai ton thwong
va do dwong kinh 16 thoat vi dwa trén danh gia trong mé
c6 thé chiu anh huwdng cia nguoi thwe hién, trong khi
nghién ctru chwa khao sat do lp lai gitta cAc phau thuat
vién. Do d6, cac két qua can dugc ki€ém chirng thém bang
nhitng nghién ctru da trung tam, cé quy trinh danh gia
hinh théi chudn héa va c& miu 16m hon.
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Trong nhém ngudi trwdng thanh mic thoat vi ben
hai bén dwoc phau thuat ndi soi hoan toan ngoai phuc
mac, thoat vi trwc tiép va Nyhus IIIA 1a nhirng hinh thai
ton thwong thwong gip nhit. Mirc dd twong dong vé loai
thoat vi va phan loai Nyhus giita hai viing ben & mic
trung binh; mot ty 1& dang ké bénh nhén c6 tén thuwong
khong dong nhat gitra hai bén. K&t qua nay cho thiy, can
khao sat ddc 14p va c6 hé thdng tirng vung ben trong qua
trinh phau thuét.

TAI LIEU THAM KHAO

[1] Q. Ma, W. Jing, X. Liu, et al. (2023), “The global, regional,
and national burden and its trends of inguinal, femoral, and
abdominal hernia from 1990 to 2019: Findings from the 2019
global burden of disease study - A cross-sectional study”,
International Journal of Surgery, 109(3), pp.333-342, DOI:
10.1097/]S9.0000000000000217.

[2] C. Stabilini, N.V. Veenendaal, E. Aasvang, et al. (2023),
“Update of the international HerniaSurge guidelines for groin
hernia management”, BJS Open, 7(5), DOI: 10.1093/bjsopen/
zrad080.

[3] T. Hitman, A.S.R. Bartlett, A. Bowker, et al. (2023),
“Comparison of bilateral to unilateral total extra-peritoneal (TEP)
inguinal hernia repair: A systematic review and meta-analysis”,
Hernia, 27(5), pp.1047-1057, DOI: 10.1007/s10029-023-02785-0.

[4]N.J.Hidalgo, S. Guillaumes, I. Bachero, etal. (2023), “Bilateral
inguinal hernia repair by laparoscopic totally extraperitoneal
(TEP) vs laparoscopic transabdominal preperitoneal (TAPP)”,
BMC Surgery, 23(1), DOI: 10.1186/s12893-023-02177-2.

[5] D.V. Chieu, PT. Luong, H.N. Ha (2023), “Characteristics
of disease and some factors related to the results applying
laparoscopic totally extraperitoneal repair for inguinal hernia
treatment”, Vietnam Medical Journal, 527(2), pp.179-183, DOI:
10.51298/vmj.v527i2.5875 (in Vietnamese).

[6] N.V. Phuoc, H.V. Quyet, D.Q. Minh, et al. (2021a), “Results
of laparoscopic totally extraperitoneal using 3-dimension mesh
to treat bilateral inguinal hernia in adults”, Vietnam Medical
Journal, 505(1), pp.119-123, DOI: 10.51298/vmj.v505i1.1033
(in Vietnamese).

[7] N.V. Phuoc, H.V. Quyet, D.Q. Minh, et al. (2021b), “Pathological
characteristics and application of laparoscopic totally extraperitoneal
using 3D mesh to treat bilateral inguinal hernia in adults”, Vietnam
Medical Journal, 504(2), pp.53-57, DOI: 10.51298/vmj.v504i2.903
(in Vietnamese).



messssmmmm Khoa hoc Y - Dugc | Y hoc co s, Y hoc lam sang, Y hoc du phong DOI: 10.31276/VIST.2025.3645

Piic diém dich té va kiéu gen Thalassemia ¢ ngwoi thue hién
xét nghiém gen Thalassemia tai Bénh vién Hung Vwong (2018 - 2023)
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Thalassemia 12 mot trong nhitng réi loan di truyén phé bién nhat toan cau. Nghién ctru cat ngang nay dworc thuc
hién nham mé ta dic diém dich té va kiéu gen bénh Thalassemia tai Bénh vién Hung Vwong trong giai doan tir
thang 1/2018 dén hét thang 12/2023. C6 318.841 d6i twong thwe hién tim soat Thalassemia, trong do6 c6 1.401
d6i twong thwe hién xét nghiém gen bénh dwoc dwa vao nghién ctru. Ty 1é mang gen Thalassemia la 50,04%. Tay
Nguyén la viing c6 ty 1é mang gen cao nhat (63,64%). Bénh xuét hién chu yéu & nhém dan tdc thiéu sé. Trong
d6, a-Thalassemia la thé bénh phé bién nhit (65,91%), v&i cac djt bién thwong gip la SEA, -3,7, Hb Constant
Spring, -4,2. Ba Kiéu gen chiém wu thé cua a-Thalassemia la SEA di hop, -3,7 di hg)p va Hb Constant Spring di hop.
B-Thalassemia c6 ty 1é cao thit hai (29,96%), v&i cac dot bién phé bién nhat1a HBE, CD41/42 va CD17. HBE di hop,
CD41/42 di hop va CD17 di hop 1a ba ki€u gen bénh B-Thalassemia c6 ty 1é cao nhit. Nghién ctru da phan tich cac
dac diém dich té va kiéu gen ctia bénh Thalassemia tai Bénh vién Hung Vwong, gép phan cing c6 thém hiéu biét
ciing nhw ning cao hiéu qua trong cong cudc tim soat, quan ly va diéu tri bénh.

Tir khéa: di truyén, dich té, tan mau bam sinh, Thalassemia, Viét Nam.
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genetic testing at Hung Vuong Hospital, 2018-2023
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Abstract:

Thalassaemia is one of the most common genetic disorders worldwide. This descriptive cross-sectional study aimed
to describe the epidemiological and genotypic characteristics of Thalassaemia at Hung Vuong Hospital from January
2018 to December 2023. A total of 318,841 individuals underwent Thalassaemia screening, of whom 1,401 underwent
genetic testing and were included in this study. The Thalassaemia carrier rate was 50.04%. The Central Highlands
had the highest carrier rate (63.64%). The disorder was predominantly observed among ethnic minority groups.
a-Thalassaemia was the most common form (65.91%), with the most common mutations being SEA, -3.7, Hb Constant
Spring, and -4.2. The three predominant a-Thalassaemia genotypes were heterozygous for SEA, heterozygous for -3.7,
and heterozygous for Hb Constant Spring. -Thalassaemia was the second most common form (29.86%), with HBE,
CD41/42, and CD17 being the most common mutations. The three most prevalent $-Thalassaemia genotypes were
heterozygous for HBE, heterozygous for CD41/42, and heterozygous for CD17. This study analysed the epidemiological
and genotypic characteristics of Thalassaemia at Hung Vuong Hospital, contributing to a better understanding of the
disease and enhancing the effectiveness of its screening, management, and treatment.

Keywords: congenital hemolytic anemia, epidemiology, genetics, Thalassaemia, Vietnam.
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1. Md dau

Thalassemia (tan mau bam sinh) 1a mot réi loan di
truyén phd bién tai Viét Nam. D4y 1a bénh di truyén lin
nhiém sic thé thwong 1am gidm su téng hop chudi globin
va dwoc chia thanh hai thé phé bién 1a a-Thalassemia
va B-Thalassemia. Nam 2022, Viét Nam ghi nhan khoang
13,8% dan s6 mang gen bénh, véi ty 1€ a-Thalassemia
cao nhat Péng Nam A [1, 2]. P4c biét, mdi ndm cé thém
khoang 8.000 tré dwoc sinh ra mac bénh, trong do co6
khoang 2.000 tré miac cac thé ning va khoang 800 ca phu
thai [3]. Ngwoi mang gen bénh phéin b & cac viing mién
va dan tdc trén toan quoc [1].

Thalassemia bit ngudn tir dot bién trén cac gen tong
hop chudi globin. Thwong gdp nhit 1a dot bién trén gen
HBA1 va HBAZ2 giy bénh a-Thalassemia va dot bién trén
gen HBB giy bénh B-Thalassemia. Nhitng cd thé mang
cac dot bién nay san xuit it hodc khong c6 mot hay nhiéu
loai chubi globin, lam mAt can bang trong s6 lwong gitra
cac chudi a-globin va B-globin, Iam héng cau [4]. Do d4,
Thalassemia thudng dan dén nhitng bit thudng cla
hong ciu, giy thi€u mau va bénh nhéan c6 thé phu thudc
vao truyén mau [5]. Mitc d6 nghiém trong ctia bénh phu
thudc vao sé lwgng alen dot bién va cac loai dot bién [6].
Céc thé Thalassemia ning anh hwdng nghiém trong dén
suw phat trién thé chat, doi héi truyén mau lién tuc va gy
bién chirng & tim, gan, xwong va cac tuyén noi tiét [7].

Khong chi lam suy giam chét lwong cudc séng va de
doa dén tinh mang nguwdi bénh, Thalassemia con dnh
hwdng nhiéu dén gia dinh va xa hoi. Chi phi dé diéu tri
cho mét bénh nhan thé ning tir khi sinh ra dén lac 30
tudi wéc tinh dén 3 ty dong. Mdi nam, cd nwédc can hon
2.000 ty dong va 500.000 don vi mau an toan cho tit
c4 bénh nhan c6 thé dwoc truyén mau va thai sat. Theo
nghién ctru cia Vién Huyét hoc, Truyén mau Trung
wong, c6 47% bénh nhan Thalassemia chi hoc dén trung
hoc co s&, 45,5% khdng c6 viéc lam, phai séng phu thudc
vao nguwoi khac [8].

Viéc biét thém cac dic diém vé dich té cling nhw phan
bd kiéu gen Thalassemia 1a mét trong nhirng buéc dau
trong cdng cudc tAm soat, quan ly va ddy lui bénh tai Viét
Nam. Do d6, nghién ctru nay dwoc thwc hién nham mo
ta dac diém dich té va phan bg kiéu gen bénh tai Bénh
vién Hung Vwong trong giai doan tir ndm 2018 dén nam
2023. K&t qua tir nghién cttu khong chi gidp ning cao
nhén thirc vé nguy co bénh ma con la co sé khoa hoc cho
viéc xay dung cac chién lwoc tAm soat va can thiép sém
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hiéu qua, gép phan gidm thi€u ganh ndng bénh tat cho
gia dinh va xa hdi.
2. B6i twong va phwong phap nghién ciiu

2.1. béi tworng

Nghién ctru thu thap tit ca dir liéu cia cac thai phu va
chodng tai Bénh vién Hung Vwong tlr thang 1/2018 dén
hét thang 12/2023.

2.2. Tiéu chi lwva chon va loai trir

Tiéu chi lwa chon: Cac thai phu khong phan biét tudn
thai va chong dén tidm soat bénh Thalassemia va c6 két
qua xét nghiém dot bién gen dwoc lwu triv trén hé thong
tlr thang 1/2018 dén hét thang 12/2023.

Tiéu chuin loai trir: D3i twgng thi€éu mdt hodc nhiéu
hon cac thong tin gidi tinh, thong tin thudng trd, dan toc
va két qua xét nghiém gen Thalassemia.

2.3. Phwong phdp nghién ciru

Thiét ké nghién ctru: Nghién ctru cit ngang mo ta, st
dung dir liéu hoi ciru.

Cac xét nghiém huyét hoc cua bénh nhan dwoc thuc
hién bang may dién di mao quan tw dong SEBIA Minicap
Flex Piercing. Ferritin duwgc dinh lwgng bang Elecsys
Ferritin. Cac dot bién mit doan a-Thalassemia dwoc
phat hién bang multiplex gap-PCR va MLPA. Cac dot bién
diém a-Thalassemia va B-Thalassemia dwgc phat hién
bang phwong phép giai trinh tw Sanger.

Phwong phéap xt Iy va phan tich sé liéu: S6 liéu dwoc
ghi nhan va xtt ly bing ngdn ngit R phién ban 4.3.1.

2.4. Dao dirc nghién ciru

Nghién ctru dwoc chip thuin béi Hoi dong Pao dic
Bénh vién Hung Vwong theo Quyét dinh s6 1778/Qb-
BVHV ngay 16/4/2024.

3. Két qua

3.1. Ty Ié mang gen bénh & ngwdoi thwe hién xét
nghiém gen Thalassemia

Trong 318.841 d6i twong thwc hién tim soat
Thalassemia tai Bénh vién Hung Vwong, c6 1.401 ngudi
thwc hién xét nghiém gen bénh, bao gbm 957 nir va 444
nam. Trong d6, 701 ngwdi mang gen Thalassemia va 700
nguoi khong mang gen, ty s6 mang gen so véi khong
mang gen la x4p xi 1:1 (bang 1).



Bang 1. Két qua xét nghiém gen Thalassemia theo gi&i tinh.
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Bang 2. Phan bd kiéu gen cla cac bénh nhan mic a-Thalassemia.

Kétquaxét  Nir (N=957) Nam (N=444) Téng (N=1401) Kiéu cenbann NI (N=268) Nam (N=223) Téng (N=491)
nghiémgen  n (%; KTC95%) n (% KTC95%)  n (%; KTC95%) BENDEML N (06;KTC95%) N (%;KTC95%) N (%; KTC95%)
a-Thalassemia L 210 462 -3.7di hop o o0 15
(26,33,‘ 23,64-29,21) (47[3; 42’7_51’94) (32,98; 30,56-35,48) (29,48; 24,34-35,20) (29,60; 23,99-35,89] (29,53; 25,67-33,71)
3.7 dong ho 3 1 4
BThalassemia L/ 73 210 TSNP (112,038324)  (045,008250)  (081;032:2,08)
(1432;1224-16,68)  (16,44;13,28-20,17) (14,99;13,22-16,95) . ) .
w8 Thalassemia 16 13 29 37/42 (0,37;0,07-2,08)  (0,00;0,00-169)  (0,20;0,04-1,14)
arpThalassemia ., 07. 1 03.2.70) (293;1,72-494)  (2,07;1,45-2,96) . 0 .
3.7/Hb WM _ . .
Khongmanggen 552 118 700 (075;0,20-268)  (0,00;0,00-169)  (0,41;0,11-1,47)
bénh (57,68;54,53-60,77)  (3333;29,11-37,84) (49,96; 47,35-52,58) 37/SEA 3 2 5
: (1,12;038324)  (0,90;025321)  (1,02;0,44-2,36)
Téng 957 (100) 444 (100) 1401 (100)
-42 diho 8 14 22
o L A A . A (299152:578)  (628;378-1026)  (448;2,98-6,69)
Xétriéng trong cac bénh nhan mang gen Thalassemia, 0 . .
_ - AN ~N A " N O \
a-Thalassemia chiém s6 lwong cao nhat, 1én dén 65,91%.  42/SEA (000;000-141)  (045;008-250)  (0,20;0,04-114)
B-Thalassemia va phéi hop hai thé Ian lwot ding thit hai
) ’ Hb CS dj hy 21 14 3
va thit ba nhw hinh 1. HOP (784;518-11,68)  (628;378-1026)  (7,13;517-9,75)
1 3 4
Hb QS di hop ) i i
Ty 1é cac thé bénh Thalassemia theo gii tinh (037,007-208)  (135046-388)  (081;032-2,08)
100 . 12 6 18
HOWMdAihop ) g 058.766)  (269;124574)  (367;233572)
% _ 138 114 252
SEA dihop (51,49; 45,53-57,41) (51,12 44,60-57,61) (51,32; 46,91-55,72)
g o 0 1 1
® SEA/Hb CS (0,00;0,00-141)  (045;0,08-250)  (0,20;0,04-1,14)
P 0 1 1
SEA/HOWM  (000,000-041)  (045;008250)  (020;0,04-1,14)
& 2068 Be 2098 Téng 268 (100) 223 (100) 491 (100)
0 I I I Hb CS: Hb Constant Spring, Hb QS: Hb Quong Sze, Hb WM: Hb
Nam Ne Téng Westmead.
(N=296) (N=405) (N=701)
Giéi tinh Bang 3. Phan b6 cac thé dat bién cia cac bénh nhan mang gen

[l o-Thalassemia = B-Thalassemia [l a-Thalassemia va B-Thalassemia

Hinh 1. Ty Ié cac thé bénh Thalassemia theo gi&i tinh.

3.2. Phdn bé kiéu gen va cdc thé dit bién cua
Thalassemia & ngwoi thwe hién xét nghiém gen
Thalassemia

K&t qua phan tich kiéu gen a-Thalassemia cho thiy ca
hai gi¢i déu cé kiéu gen ph6 bién nhitla SEA di hop, tiép
dé61a-3,7 di hop, Hb Constant Spring (Hb CS) di hop, -4,2
di hop. Mot s6 trwong hop 1a phoi thé cha hai loai dot
bién, chang han nhw SEA/Hb CS va SEA/Hb Westmead
(bang 2). Trong cac thé dot bién clia a-Thalassemia, SEA
va -3,7 lan lwot 1a hai thé dot bién chiém ty 1& cao nhit
& hai gid¢i. Déi voi nir, dot bién Hb CS xép thir ba vé ty 1é
mang dot bién, trong khi & nam, Hb CS va -4,2 c6 ty 1é
phén bé twong dwong (bang 3).

JHOAHOC . -

a-Thalassemia.

am Ni Nam Téng
:ihg;d‘-’t N=274 N=228 N=502
N (%; KTC 95%) N (%; KTC 95%) N (%; KTC 95%)
47 88 69 157
' (32,12;2687-37,86)  (30,26;24,67-3651)  (31,27; 27,37-35,46)
“ 9 15 24
' (328; 1,74-6,12) (658:403-1057)  (4,78;323-7,02)
- 141 119 260
(5146;4556-57,32)  (52,19;45,73-5859)  (51,79; 47,42-56,13)
14 7 21
Ll (5,11; 3,07-8,39) (3,07; 1,49-6,20) (4,18; 2,75-6,31)
G 21 15 36
(7,66; 5,07-11,43) (658,403-1057)  (7,17;522:977)
3 1 3 4
(0,36; 0,06-2,04) (1,32; 0,45-3,80) (0,80; 0,31-2,03)
Téng 274 (100) 228 (100) 502 (100)

Hb CS: Hb Constant Spring, Hb QS: Hb Quong Sze, Hb WM: Hb

Westmead.
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HBE di hgp la kiéu gen phd bién nhit cla
B-Thalassemia & hai gi¢i. Tiép sau la CD17 di hop va
CD41/42 di hop (bang 4). Cac thé dét bién phd bién nhit
duoc tim thay cta B-Thalassemia & hai gidi 1an lwot 13
HBE, CD41/42 va CD17. Tuy nhién, & nir CD17 chiém ty
1é cao hon CD41/42 (bang 5).

Bang 4. Phan b6 kiéu gen cuia cac bénh nhan mac B-Thalassemia.

. . Nir (N=153) Nam (N=86) Tong (N=239)

Kiéu gen bénh
N (%; KTC 95%) N (%; KTC 95%) N (%; KTC 95%)
8 4 12

-28 di hop
(5,23;2,67-9,98) (4,65;1,82-11,36) (5,02;2,90-8,57)
12 5 17

CD17 di hgp
(7,84;4,54-13,21) (5,81;2,51-12,90) (7,11; 4,49-11,09)
9 10 19

CD41/42 di hop
(5,88;3,13-10,80) (11,63; 6,44-20,10)  (7,95; 5,15-12,08)
1 1 2

CD71/72 dihop
(0,65;0,12-3,61) (1,16; 0,21-6,30) (0,84;0,23-3,00)
2 3 5

CD95 di hep
(1,31;0,36-4,64) (3,49;1,19-9,76) (2,09; 0,90-4,80)

172

116 56

HBE di hop (71,97; 65,96-
(75,82; 68,45-81,92)  (65,12; 54,59-74,35)

77,28)
) 4 0 4

HBE dong hop
(2,61;1,02-6,53) (0,00; 0,00-4,28) (1,67; 0,65-4,22)
0 1 1

HBE+CD17
(0,00;0,00-2,45) (1,16; 0,21-6,30) (0,42;0,07-2,33)
0 1 1

HBE+CD71/72

(0,00;0,00-2,45) (1,16; 0,21-6,30) (0,42;0,07-2,33)

0 B 3

IVSI-1 di hop
(0,00; 0,00-2,45) (3,49; 1,19-9,76) (1,26; 0,43-3,62)

1 0 1

IVSI-5 di hor
PP 065;012:361) (0,00; 0,00-4,28) (0,42;0,07-2,33)

IVS-1I nt-654 0 2 2

dihop (0,00; 0,00-2,45) (2,33; 0,64-8,09) (0,84; 0,23-3,00)

Téng 153 (100) 86 (100) 239 (100)
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Bang 5. Phan bé cac thé dot bién cta cac bénh nhan mang gen
B-Thalassemia.

. . Nir (N=153) Nam (N=88) Tong (N=241)

Thé dot bién
N (%; KTC 95%) N (%; KTC 95%) N (%; KTC 95%)

. 8 4 12
(5,23;2,67-9,98) (4,55;1,78-11,11) (4,98; 2,87-8,50)
12 6 18

(D17
(7,84;4,54-13,21) (6,82;3,16-14,09) (7,47;4,78-11,50)
9 10 19

CD41/42
(5,88; 3,13-10,80) (11,36; 6,29-19,67)  (7,88;5,11-11,98)
1 2 3

CD71/72
(0,65;0,12-3,61) (2,27;0,63-7,91) (1,24; 0,42-3,60)
2 3 5

CD95
(1,31;0,36-4,64) (3,41;1,17-9,55) (2,07; 0,89-4,76)

HBE 120 58 178
(7843;71,26-84,21)  (65,91;55,53-74,96)  (73,86; 67,97-79,00)
0 3 3

IVSI-1
(0,00; 0,00-2,45) (3,41;1,17-9,55) (1,24; 0,42-3,60)
1 0 1

IVSI-5

(0,65;0,12-3,61) (0,00;0,00-4,18) (0,41;0,07-2,31)

2 2
(2,27;0,63-7,91) (0,83; 0,23-2,97)

IVS-II nt-654
(0,00; 0,00-2,45)

Téng 153 (100) 88 (100) 241 (100)

3.3. Ty I¢ két quad xét nghiém gen bénh Thalassemia
theo viing mién va ddn téc & ngwoi thwe hién xét

nghiém gen Thalassemia

Pang lvu y, a-Thalassemia cling 1a thé bénh phd bién
nhit & cidc ving mién. Khi xét riéng tirng vung, ty 1é
nguwdi mang gen cao nhat 1an lwot & Trung du va mién
nai Bic B9, TAy Nguyén, Pong bang séng Clru Long.
a-Thalassemia cling 1a thé bénh phd bién nhit & cac dan
tdc xuit hién trong nghién ctu, ngoai tritr Khmer phé
bién thé B-Thalassemia. Xét riéng tirng dan toc, ty 1&
mang gen bénh & cdc nhém dan toc thiéu so, trir dan toc
Hoa, 1én dén 78,26% trong khi ty 1é cia nguwdi Kinh thip
hon dang ké (hinh 2).

81
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Hinh 2. Ty Ié két qua xét nghiém gen bénh. (A) Theo viing mién; (B)
Theo dan toc (bao gdm cac dan tdc: Thai, Mnéng, Ba Na, Cho Ro, E
bé, Hré, Mwdong va La Ha).

Ty 1é mang gen Thalassemia & ngwoi thwe hién xét
nghiém gen Thalassemia trong nghién cttu dat mc cao
(50,04%)¢& cac d6i twong dwoc xét nghiém tai Bénh vién
Hung Vwong, dén tir nhiéu viung dia Iy va nhom dan toc
khac nhau. S6 lwgng nguwdi tAm soat bénh thuwe hién xét
nghiém gen Thalassemia tang lén nhiéu trong thoi gian
gan day, bao gom ca nhiéu treong hop mic du khéng
ndm trong ngwdng nguy co van thuc hién xét nghiém
gen, chirng to su ting cwong trong hi€u biét va y thirc
clia ngwoi dan, cling nhw phan nao phan anh dwoc hiéu
qua trong viéc pho bién va tuyén truyén tim soat truéc
sinh bénh Thalassemia. Cac dic diém trong két qua tim
soat thay doi khong dang ké khi a-Thalassemia lu6n 1a thé
bénh chiém wu thé qua cic nim, tiép sau l1a B-Thalassemia
va két hop hai thé (hinh 3).

KHOA HOC
SCONG NGHE

68(9) 9.2026
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Hinh 3. Két qua xét nghiém gen Thalassemia qua cac nam tir 2018
dén 2023.
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Hinh 4. Phan b6 kiéu gen a-Thalassemia & ngui dwoc xét nghiém
gen bénh qua cac nidm tir 2018 dén 2023.

a-Thalassemia 1a thé bénh phé bién nhit (65,91%),
tiép dén 1a B-Thalassemia va phéi hop hai thé. Két qua
nay pht hop véi xu hwéng dich té tai Viét Nam va khu
vic Dong Nam A, noi a-Thalassemia dwoc ghi nhan 1a
thé phd bién nhat. Theo L.P.W. Goh va cs (2020) [2], Viét
Nam c6 ty 1é mang gen a-Thalassemia cao nhat khu vuc
(51,5%). Cac nghién ctru khac nhw cua T.D. Cuong va cs
(2023) [9] cling x4ac nhan ty 1é a-Thalassemia la 69,3%.
Nghién ctru tai BEnh vién Hung Vwong do T.V. Nguyen va
cs (2015) [10] thwc hién ghi nhan s6 ca a-Thalassemia
gdp doi so v&i B-Thalassemia. Piéu nay cho thiy,
a-Thalassemia 13 thé bénh cin dwoc wu tién trong cac
chién lwgc tAm soat va can thiép tai Viét Nam.
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Phan b kiéu gen clia cac bénh nhan méc B-Thalassemia
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Hinh 5. Phan bé kiéu gen B-Thalassemia & ngwoi thwe hién gen
bénh qua cac nidm tir 2018 dén 2023.

Nghién ctru ciing chi ra ring, a-Thalassemia 12 thé
bénh phd bién nhit & tit ca vung dia ly Viét Nam. Trong
dé, ty 1&é a-Thalassemia & TAy Nguyén 1én dén 52,94%.
Pay cling la viung c6 ty 1é mang gen Thalassemia cao
nhat, voi 61,76%. K&t qua nay ciing twong dong voi
nhirng phat hién ctia Vién Huyét hoc, Truyén mau Trung
wong khi ty 1€ mang gen Thalassemia & Tay Nguyén la
64,7%, trong d6 a-Thalassemia chiém 55,7% [11]. Trén
khia canh dan tdc, nghién ctru nay ciing chi ra ty 1é mang
gen bénh rit cao & cdc nhém dan toc thiéu s (77,27%).
Diéu nay c6 thé ly gidi qua viéc cac dan toc thiéu s6 cw
tra & viing siu xa, dia ban chia cit, cling nhw dic diém 16i
s6ng, vin héa c6 xu hwdng két hén gan hoic két hon cin
huyét, dan dén ty 1é mang gen Thalassemia cao [8].

Cac thé dot bién chu dao ciua a-Thalassemia trong
nghién ctru ln lwot la SEA, -3,7, Hb CS va -4,2. Diéu nay
hoan toan phu hop véi dich t& Pong Nam A khi SEA 1a
thé dot bién phé bién nhit ciia a-Thalassemia [12, 13].
Nghién ctru ctia T.P. Le va ¢s (2022) [14] cho thdy 68,4%
nguwdi mang dot bién SEA, sau d6 13 -3,7 va Hb CS. Nghién
ciru cua T.D. Cuong va cs (2023) [9] bao cao 91,8%
treong hop a-Thalassemia mang dot bién SEA, sau d6 la
cac thé -3,7, -4,2 va Hb CS. Nhirng két qua nay cho thiy,
tinh nhit quan gitra nhirng phat hién ctia ching téi va cac
bdo cdo trong nwédc vé phan bo kiéu gen a-Thalassemia.

Trong nghién ctru nay, bén kiéu gen a-Thalassemia
phé bién nhat lan lwot 1a SEA di hop, -3,7 di hop, Hb
CS di hop va -4,2 di hop. Nghién ctru cta G. Xu va cs
(2022) [15] trén 15.231 nguwdi tham gia sang loc bénh
Thalassemia trong dd tudi sinh san tai TAy Nam, Trung
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Quoc cho thay cac kiéu gen phd bién nhat Ian lwotla SEA
di hop, -3,7 di hgp, Hb CS di hop va -4,2 di hop. Ngoai ra,
cébng bé cta T.D. Cuong va cs (2023) [9] cling cho thiy
SEA di hgp 1a ki€u gen chiém wu thé (91,9%), sau dé la
-3.7 di hop (1,7%) va -4.2 di hop (1,5%), trong khi Hb
CS di hop chi chiém 0,5%. Pang chi y, nghién ctru cta
chung t6i ghi nhan ty 1€ Hb CS di hgp cao hon (7,03%) so
véi-4,2 di hop (4,62%), phan dnh sw khic biét nhit dinh
trong phan bé kiéu gen gitta hai khu vuwc dia ly. Trong
do, nghién cru ciia nhédm tac gid dwoc thwe hién tai Bénh
vién Phu san Trung wong (Ha N6i), con nghién ctru hién
tai dwoc trién khai tai Bénh vién Hung Vwong (TP. HO
Chi Minh). Piéu nay cho thay, vai tro quan trong cia yéu
t6 dia ly va dan toc trong dich té& hoc Thalassemia, dong
thoi nhadn manh sy cin thiét phai xay dung chién lwgc
sang loc phl hop véi tikng viing mién.

Véi B-Thalassemia, thé dot bién chiém wu thé trong
nghién ctrula HBE (73,86%),saud61a CD41/42vaCD17.
Két qua nay nhat quan véi nghién ctru cia T.V. Nguyen
va c¢s (2015) [10] tai Bénh vién Hung Vwong, khi HBE
cling dwoc ghi nhan 1a dot bién phd bién trong quin thé
tAm soat. Twong tw, cac nghién ctru cia M.G. Doro va cs
(2017) [16],L.T.T.Vovacs (2018) [17], P.T.T. Phuong va
cs (2024) [18], trén doi twong ngwdi Viét déu chi ra HBE,
CD17 va CD41/42 1a ba thé dot bién phd bién nhit cla
B-Thalassemia. K&t qua nghién ctru cling hoan toan phu
hop véi dich té khu vue, khi HBE 1a thé dot bién thwong
gdp nhat cla B-Thalassemia tai Pong Nam A [19].

Kiéu gen bénh B-Thalassemia phé bién nhit trong
nghién ctru 1a HBE di hop, tiép theo la CD41/42 di
hop va CD17 di hop. Mic du cac nghién ctru ki€u gen
B-Thalassemia tai Viét Nam con han ché, nhung dir liéu
cta ching tdi twong dong véi nghién cru ctia G. Xu va cs
(2022) [15] tai TAy Nam Trung Quéc, noi HBE di hop,
CD17 di hop va CD41/42 di hop ciing 1a ba kiéu gen
chiém wu thé trong nhém B-Thalassemia.

Qua phén tich cdc ndm tir nAm 2018 dén nim 2023,
phén bd ki€u gen bénh ciing khong cé sw thay d6i. SEA di
hop va -3,7 di hop la hai kiéu gen thwong gip nhit cia
a-Thalassemia qua cadc nam, trong khi $-Thalassemia thi
kiéu gen hay gdp nhat 1a HBE (hinh 4 va 5). Két qua nay
nhdn manh vai tro néi bat cua cac kiéu gen SEA di hop,
-3.7 di hop va HBE di hop trong khu vuc, dong thoi cung
cip dit liéu nén tang cho chién lwoc tAm soat va quan ly
bénh hiéu qua hon.

5. Két luan

Nghién ctru da gép phan cing c6 thém hiéu biét vé cac

dic diém dich té va phan bd kiéu gen ctia Thalassemia &

nguwdi thwe hién xét nghiém gen Thalassemia tai Bénh
vién Hung Vwong. Trong dd, a-Thalassemia la thé bénh



pho bién nhit (65,91%), véi dot bién SEA chiém wu thé
(51,79%), theo sau 1a -3,7 va Hb CS véi ty 1€ 1an lwot la
31,27 va7,17%. Xétvé kiéu gen, SEAdihop,-3,7 dihopva
Hb CS di hop 1a ba ki€u gen phé bién ctia a-Thalassemia
(ty 18 1an lwot 1a 51,32, 29,53 va 7,13%). B-Thalassemia
1a thé bénh c¢6 ty 1é cao thit hai, véi HBE 13 thé dot bién
pho bién nhat (73,86%), tiép theo la CD41/42 (7,88%)
va CD17 (7,47%). Twong (ng, cac kiéu gen HBE di hop,
CD41/42 di hop va CD17 di hop l1a ba kiéu gen c6 ty 1&
cao nhit (véi ty 18 Tan lwot 12 71,97, 7,95 va 7,11%).
Nhitng phat hién nay gép phan b6 sung dir liéu dich té
hoc va di truyén hoc vé Thalassemia, lam co s& khoa
hoc cho cac chién lwoc tAm soat trwdc sinh, can thiép va
quan ly bénh hiéu qua tai Viét Nam.

Nghién ctru dwoec tai tro bai Dai hoc Quéc gia TP. HO
Chi Minh trong khuén khé Dé tai ma s6 €C2025-44-04.
Cac tac gia xin tran trong cam on.
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Thay doi tinh trang dinh dudng cua tre dudi 3 tudi sau 3 thang tw van dinh duing
¢0 ho tro phan mém VNSNutrition tai Vién Dinh dwdng nim 2025

Tran Thi Lién’, Nguyén Trong Hwng? Pham Thi Kiéu Chinh?, Tran Thi Lan? Pham Thi Dung*
Trwdrng Pai hoc Y Dwoe Thdi Binh, 373 Ly Bon, phwing Trdn Lam, tinh Hung Yén, Viét Nam
2Vién Dinh dwéng, 48B Tdng Bat H6, phwong Hai Ba Trung, Ha N§i, Viét Nam
3Trwong Pai hoc Qudc té Hdng Bang, 215 Dién Bién Phu, phwong Gia Dinh, TP. Ho Chi Minh, Viét Nam
Ngay nhan bai 11/8/2025; ngay chuyén phan bién 13/8/2025; ngay nhin phan bién 26/8/2025; ngay chdp nhin ding 9/9/2025
Tém tat:

Nghién ciru dworc thwe hién trén 224 tré 0-59 thang tudi dén kham tai Vién Dinh dwdng va ngwdi chim soc
clia tré, nham mé ta sw thay doi tinh trang dinh dwdng sau 3 thang tw van dinh dwdng c6 hé tro ciia phan
mém VNSNutrition. Cac chi s6 WAZ, HAZ va WHZ dwoc danh gia tai thoi di€ém ban dau (TO0) va sau 3 thang
(T1) trén cung déi twong; sw thay déi tinh trang suy dinh dwéng giira hai thoi diém dwoc phan tich bang
kiém dinh McNemar. Két qua cho thiy, ty 1é tré cé it nhit mot thé suy dinh dwdrng giam tir 47,3 xudéng 38,8%
(p<0,001). Ty 1é giy com giam tir 17,4 xudng 13,8% (p=0,021), thip coi tir 31,2 xuéng 24,1% (p<0,001), nhe
can tir 32,6 xudng 25,9% (p<0,001). Ty 1é thira cin, béo phi giam tir 2,7 xudng 2,2% (khac biét khong cé y
nghia thong ké, p=1,000). Ty 1é tré dong thoi thap coi va nhe can giam tir 19,2 xuéng 13,4% (p<0,001), trong
khi ty 1é mac dong thi ca ba thé suy dinh dwdng giam tir 7,1 xudng 3,6% (p=0,008). Cac chi s6 WAZ, HAZ va
WHZ tai T1 déu cao hon so v&i TO (p<0,001). Két qua cho thiy, tinh trang dinh dwéng cua tré dworc cai thién
sau 3 thang tw vdn dinh dwéng c6 hé tro phain mém VNSNutrition.

Tir khod: phan mém, suy dinh dwdng, tré dwéi 5 tudi, tw vin dinh dwdéng, VNSNutrition.
Chi sé phdn logi: 3.1, 3.3

Changes in nutritional status among children under five years after three months of nutrition
counselling supported by VNSNutrition at the National Institute of Nutrition in 2025

Thi Lien Tran?, Trong Hung Nguyen?, Thi Kieu Chinh Pham?, Thi Lan Tran?, Thi Dung Pham'"

1Thai Binh University of Medicine and Pharmacy, 373 Ly Bon Street, Tran Lam Ward, Hung Yen Province, Vietham
2National Institute of Nutrition, 48B Tang Bat Ho Street, Hai Ba Trung Ward, Hanoi, Vietnam
3Hong Bang International University, 215 Dien Bien Phu Street, Gia Dinh Ward, Ho Chi Minh City, Vietnam
Received 11 August 2025; revised 26 August 2025; accepted 9 September 2025

Abstract:

A study was conducted among 224 children aged 0-59 months who attended the National Institute of Nutrition
in 2025, together with their caregivers, to describe changes in nutritional status after three months of nutrition
counselling supported by the VNSNutrition software. Weight-for-age Z-score (WAZ), height-for-age Z-score (HAZ),
and weight-for-height Z-score (WHZ) were assessed at baseline (T0) and after three months (T1) in the same
children; changes in nutritional status between the two time points were analysed using McNemar’s test. The
results showed that the proportion of children with at least one form of malnutrition decreased from 47.3 to
38.8% (p<0.001). The prevalence of wasting decreased from 17.4 to 13.8% (p=0.021), stunting from 31.2 to 24.1%
(p<0.001), and underweight from 32.6 to 25.9% (p<0.001). The prevalence of overweight and obesity declined
from 2.7 to 2.2%, but the difference was not statistically significant (p=1.000). The proportion of children with
concurrent stunting and underweight decreased from 19.2 to 13.4% (p<0.001), while the proportion with all
three forms of malnutrition decreased from 7.1 to 3.6% (p=0.008). WAZ, HAZ, and WHZ values at T1 were all
higher than those at TO (p<0.001). These findings indicate an improvement in the nutritional status of children
after three months of nutrition counselling supported by VNSNutrition.

Keywords: children under 5 years, malnutrition, nutrition counselling, software, VNSNutrition.

Classification numbers: 3.1, 3.3

“Tac gia lién hé: Email: dungpt@tbump.edu.vn
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1. it van de

Tinh trang suy dinh dwdng & tré dwdi 5 tudi tiép tuc
la mot thach thirc 16n ddi voi stee khoe cong dong tai
nhiéu qudc gia dang phat trién, bao gobm ca Viét Nam.
Suy dinh dwdng anh hwdng khong chi dén sy phat trién
thé chit va tri tué cta tré ma con l1am ting nguy co méic
bénh va tir vong, dé lai hAu qua 1au dai cho strc khde cdng
déng va su phat trién kinh té - x4 hoi. Theo s6 liéu cta
Vién Dinh dwdng, mic du da c6 nhiéu nd lyc can thiép,
ty 1 tré bi nhe cn, thip coi, gdy com van & mirc dang lo
ngai tai nhiéu khu vue [1].

Trong bdi canh d6, nhu ciu cip thiét dit ra la phai
tim kiém nhirng giai phap tw van dinh dwong hiéu qua,
dé 4p dung, c6 kha ning ti€p cin rong rai va cad nhan
héa theo tirng dd6i twong. Mot trong nhitng xu hwéng
hién dai trong quan ly va can thiép dinh duwdng la ng
dung cong nghé thong tin trong tw van, theo doi va hd
tro' ngwoi cham soc tré [2, 3]. Viét Nam hién c6 nhiéu
phan mém ho tro diéu tra khiu phén, tw van dinh duwdng.
N&i bat trong s6 d6 la VNSNutrition - mot phdn mém tw
van dinh duwdng thong minh dwgc Vién Dinh dwéng phat
trién. Phan mém nay dwoc xay dung véi ba phan chinh:
hé tro dinh dwdng céng ddng, quan ly gidm sat dinh
dwdng va tw van dinh dwéng chuyén sau danh riéng cho
cac chuyén gia tai phong khadm [4]. Trong nghién cttu
nay, chiing tdi tap trung vao phan thit ba - cong cu hd
tro tw van dinh dwdng cho cac chuyén gia dinh duwdng
trong viéc dwa ra nhirng khuyén nghi chinh x4c, c4 nhan
hoéa cho tirng nguwdi bénh. Nhor dd, qua trinh cham séc
dinh dwéng khéng chi khoa hoc hon ma con gép phian
nang cao chit lwgng cudc s6ng mot cach bén virng, vi
vay chung to6i thwc hién nghién cru véi muc tiéu mo ta
sw thay ddi tinh trang dinh dwdng cua tré dwéi 5 tudi
sau 3 thang tw van dinh dwdng c6 hd tro ciia phan mém
VNSNutrition tai Vién Dinh duéng.

2. B6i twong va phwong phap nghién ciiu

2.1. béi twong

- Tré em dudi 5 tudi (dwédi 60 thang tudi) dén kham
tai Vién Dinh dwdng trong thoi gian tién hanh nghién
ctru.

- Ngwoi chidm séc tré (bd, me) duwgc chon vao mau

nghién ctru, tham gia phong van nham danh gia két qua
stt dung phan mém tw van dinh duéng.

Tiéu chudn lwa chon:

Tré dudi 60 thang tudi dén kham va dwoc tw van dinh
dudng ca thé héa véi ho tro clia phan mém VNSNutrition
tai thoi diém TO.

C6 day du thong tin nhan tric tai thoi diém TO va T1
sau 3 thang.
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Nguwoi chim s6c dong y tham gia nghién ctru va dwa
tré tai kham theo lich hen

Tiéu chudn loai trir:

Tré khong tai kham trong khoang thoi gian theo doi
quy dinh.

Thiéu s6 liéu nhan trac tai TO hodc T1.

Tré mic bénh cip tinh ning hodc bénh ly ma&i xuit
hién trong thoi gian theo doi ¢é thé &nh hwdng dang ké
dén tang truedng va tinh trang dinh dudng.

Nguoi cham séc tir chéi tiép tuc tham gia nghién ctru.

Dia diém va thoi gian nghién ctbu: Nghién ciru dwoc
thyc hién tai Khoa Khdm tw van dinh dwdng tré em, Vién
Dinh duwdng, tir thang 3/2025 dén thang 6/2025.

2.2. Phwong phdp nghién ctru
2.2.1. Thiét ké nghién ciru

Nghién cttru can thiép gid thwc nghiém mdt nhom,
danh gia truwdc - sau, khdong c6 nhém déi chirng, nham
danh gia sy thay d6i tinh trang dinh dwéng cua tré duéi
5 tudi sau 3 thang tw van dinh duéng c6 hd tro ctia phan
mém VNSNutrition.

Tai thoi diém ban dau (TO0), tré dwoc kham, do cac chi
s6 nhan tric, danh gia tinh trang dinh dudng va nguoi
chdm séc dwgc tw van dinh dudng ca thé héa véi su hd
trg’ ciia phdn mém VNSNutrition.

Sau 3 thang Ké tir thoi diém tw vAn ban dau, tré dwoc
tai khdm va danh gia lai cac chi s6 nhan tric tai thoi diém
T1. Cac chi s6 Z-score va tinh trang dinh dwdng tai T1
dwoc so sanh véi TO trén cling doi twong nghién ctru.

2.2.2. C&o mdu va phwong phdp chon mdu

C& mau duoc tinh nham wéc lwong ty 18 tré co cai
thién chi s6 cin nang theo tudi Z-score sau 3 thang tw
van dinh dudng c6 hd tro phAn mém VNSNutrition. Cai
thién chi s6 WAZ dwoc xac dinh khi WAZ tai thoi diém
T1 cao hon WAZ tai thoi diém T0. C& mau dwoc tinh
theo cong thirc wéc lwgng mot ty lé:

n= z (1-0/2) p(l'p)
dZ

trong d6: n 1a c& mau t6i thiéu; Z,_,,=1,96, twong img do
tin cdy 95%; p=0,50 dwoc lua chon do chwa cé nghién
ctu trwde ¢ quan thé nghién ctru, hinh thirc tw vin va
dinh nghia chi s6 cai thién hoan toan twong dong; d=0,07
1a sai s6 tuyét ddi mong muon. Thay sé vao céng thirc, c&
mau t6i thiéu 1a 196 tré. Du phong 10% tré khong tai
kham hoac thiéu s liéu tai thoi diém T1, c& mau can
tuyén tdi thi€u 12 218 tré. Trén thwc té, nghién ciru phin
tich 224 tré c6 day du so liéu tai TO va T1.
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Cach chon mAu: Nghién ctru thuc hién chon mau lién
tiép. Theo d6, tat ca tré dwdi 5 tudi dén kham tai Khoa
Kham tw vin dinh dwéng tré em, Vién Dinh dwéng, dap
rng tiéu chuin lya chon trong thoi gian tuyén mau dwoc
moi tham gia nghién ciu lién tiép cho dén khi du c&
mau. Nhitng tré c6 day da so liéu nhan tric tai ca thoi
diém TO va T1 sau 3 thang dwoc dwa vao phan tich hiéu
qua trudece - sau.

2.2.3. Phwong phdp va céng cu thu thdp so liéu

Cdch tinh thdng tudi: Can ctr vao s6 kham dé xac dinh
ngay sinh cua tré. St dung cach tinh tudi theo huéng dan
cua Vién Dinh dwéng, dwa trén khuyén cdo cia WHO
nam 2006. Tudi cda tré dwoc tinh dwa vao ngay sinh cua
tré va ngay diéu tra.

Phwong phdp cdn do: Thong tin vé cac chi s6 nhan
tric hoc cua tré dwoc thu thap bang cach can do truc
tiép. Tré duoc can va do chiéu dai nam/chiéu cao dirng
tai phong cin do bi diéu tra vién.

- Can tré: Can nam hodc ngoi véi tré dwdi 24 thang:
st dung can long mang SECA 354 véi do chinh xac 0,01
kg. Can dirng véi tré trén 24 thang: st dung can dién tir
SECA 354 v&i do chinh xac 0,01 kg.

- Do chiéu dai ndm cho tré dudi 24 thang tudi: St
dung thwéc gb 2 manh ctia UNICEF véi do chinh xac 1
mm. Doc két qua theo cm véi 1 s6 1é thip phan.

- Do chiéu cao ding cho tré tir 24 thang tudi tré 1én:
St dung thwérc gd 3 manh ctia UNICEF véi dd chinh xé4c 1
mm. Doc két qua theo cm v&i 1 chir s6 thip phan.

- Panh gia tinh trang dinh dwéng: Cac chi s6 cin nang
theo tudi (WAZ), chiéu cao theo tudi (HAZ) va cin nang
theo chiéu cao (WHZ) dwoc tinh bang phin mém WHO
Anthro. Tinh trang dinh dudng cia tré dwgc phan loai
duwa trén diém Z-score so véi quan thé tham chiéu cta
WHO 2006: SDD thip coi khi HAZ<-2SD; SDD nhe cin
khi WAZ<-2SD; SDD giy com khi WHZ<-2SD; thira can,
béo phi khi WHZ>+2SD.

Ddnh gid thay déi tinh trang dinh dwéng sau tw vdn:
Tai thoi diém TO, tré dwoc bac sy/chuyén gia dinh duwdng
kham va danh gia tinh trang dinh dwéng. Thong tin nhan
tric, khu phan, tinh trang dn uéng va cac van dé dinh
dudng cda tré dwoc nhip vao phin mém VNSNutrition
dé ho tro xay dwng khuyén nghi va khiu phan ca thé héa.
Ngudi chdm s6c nhan huéng dan truc ti€p va khiu phan
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mau. Tré dwoc hen tai khdm sau 3 thang. Thong tin thu
thap tip trung mo ta su thay doi sau 3 thang tw vin dinh
duwdng c6 ho trg VNSNutrition, gom:

- Thay ddi cac chi s6 WAZ, HAZ, WHZ va tinh trang
dinh dwdng cta tré.

- Mtrc dd hai long cua ngwoi cham soc déi véi quy
trinh kham, tw van va khau phan mau.

Céng cu ddnh gid mirc do hai long ctia nguwdi chdm
séc: Nguwdi cham séc tham gia phdng van bang bo cau héi
cdu tric gobm 9 ndi dung: thoi gian cho; thoi gian kham,
tw van; qua trinh can do nhan tric; thai d cta bac s§;
kién thtrc chuyén mén; mirc do dé hiéu, dé thuc hién clia
noi dung tw van; mirc dd dé hiéu, dé thuc hién ctia khiu
phan mAu; mitc do6 phu hop ctia khdu phan mau véi thoi
quen, s¢ thich cta tré; va mirc do hai long tong thé.

2.2.4. Xir ly s0 lidu

Dt liéu dwoc kiém tra, lam sach va phéan tich trén
SPSS 20.0. Bién dinh tinh dwoc trinh bay bang tin s6 va
ty 1& phan tram; bién dinh lwong dwoc trinh bay bang
trung binh + d9 1éch chuin, dong thdi mo ta trung vi
va khoang tt phan vi cia chénh léch T1-T0. Tinh phan
phéi chudn cha chénh léch WAZ, HAZ va WHZ dwoc
kiém tra bang Shapiro-Wilk; ca ba chénh léch déu khong
phan phéi chuin (p<0,001), do dé str dung kiém dinh
Wilcoxon signed-rank dé so sdnh TO va T1 trén cung
tré. DoOi v&i cac bién nhi phan trudc - sau (nhe cin, thap
coi, gy com, thira cAn/béo phi, c6 it nhit mét thé suy
dinh dwdng va cac kiéu phdéi hgp), st dung kiém dinh
McNemar chinh xac dwa trén cac cap bat dong. Khi so
sanh ty 1€ tré cé Z-score T1 cao hon TO gitta hai nhém
doc 1ap theo gi¢i va nhém tudi, st dung kiém dinh x?
Pearson; Fisher exact dwoc st dung khi tan s6 ky vong
<5. Mtrc y nghia thdng ké dwgc xac dinh khi p<0,05.

2.2.5. Dao dirc trong nghién ctru

bé tai da dwochdi dong xét duyét dé cwong theo quyét
dinh sé 436/QD-YDTB ngay 25/2/2025 cua Truwong
bai hoc Y Dwoc Thai Binh thong qua va dwoc Vién Dinh
dwéng dong y cho phép trién khai nghién ciru. Cha me
hodc ngwoi gidm ho hop phap cua tré da dwoc cung cap
day da thong tin vé muc tiéu, ndi dung va phwong phap
tién hanh nghién ctru. Viéc tham gia nghién ctru 1a hoan
toan tw nguyén. Tré chi dwgc dwa vao nghién ctru sau khi
cha me hodc ngudi gidm ho dong thuan bang van ban.
T4t ca cac dung cu do lwong dwoc ki€ém tra va ddm bao
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an toan tuyét doi cho tré. Thong tin thu thip dwoc bao
mat, chi str dung cho muc dich nghién ctru khoa hoc.

3. Két gua

K&t qua bang 1 cho thiy, 95,1% nguwoi chim séc co
trinh d6 hoc van 1a cao dang/dai hoc; 58,5% la can bo
vién chirc; 21,9% buon ban va 19,6% la cong nhan.

Bang 1. Thong tin chung vé ngwoi cham séc tré dwa tré dén kham
tai Vién Dinh dwéng (n=224).

Bang 3. Thay ddi cac chi sé Z-score cia tré trwéc va sau tw van
(n=224).

Chis6 TO (TB%DLC) T1(TB#PLC) Atrungvi(Q1-Q3) p

WAZ  -1,36+1,34 -1,28+1,37 0,10 (0,08-0,12)  <0,001
HAZ  -1,48+1/48 -1,3241,36 0,09 (0,07-0,11)  <0,001
WHZ  -0,77+1,36 -0,71+1,29 0,07 (0,05-0,08)  <0,001

Két qua bang 4 cho thiy, 195/224 tré (87,1%) cb
WAZ tai T1 cao hon TO0; 222/224 tré (99,1%) c6 HAZ tai
T1 cao hon TO0 va 194/224 tré (86,6%) c6 WHZ tai T1

Bo (n=50) Me (n=174)  Chung (n=224)
Dic diém s6 s6 s6 cao hon TO. Ty 1é nay khong khac biét theo giéi doi voi
0, 0 0, . N
Iwgng Iwgng Iwong WAZ (Xz, p=0,743), HAZ (Fisher exact, p=1,000) va WHZ
<35 tudi 33 660 174 1000 207 92,4 (x% p=0,198).
Nhom tudi i o ]
>35 tudi 17 340 0 0,0 17 7,6 Bang 4. Ty lé tré c6 Z-score T1 cao hon T0 theo gi&i (n=224).
N THES 0 00 . i 09 Nam (n=125)  Nir (n=99) Chung (n=224)
Trinh do Chi sé
P THPT 0 0,0 9 52 9 40 o . p P
hoc vin Z-score ting SO o S0 o S0 9%
Cao ding/daihoc 50 1000 163 937 213 95,1 lwong ’ Iwong lwong
Budn ban 7 140 42 241 49 219 Chis6 WAZ 108 86,4 87 879 195 87,1 0,743
:ggl};ip Canbg vién chic 33 660 98 563 131 58,5 Chi s HAZ 124 99,2 98 99,0 222 99,1 1,000
Cong nhan 1020 3 195 4 196 ChisSWHZ 105 840 89 89,9 194 866 0,198

Két qua bang 2 cho thiy, 100% ngudi cham séc hai
long/rat hai long vé qua trinh tham kham va tw vin cua
béc sy khi sir dung phan mém VNSNutrition.

Bang 2. Mlrc d6 hai long ctia ngwoi cham séc véi quy trinh kham
tw van (n=224).

Két qua bang 5 cho thiy, ty 1é tré c6 WAZ va WHZ
tai T1 cao hon TO & nhom tlr 24 thang tudi trd 1én lan
lwot 1a 95,3% va 93,5%, cao hon nhém dwéi 24 thang
tudi (79,5% va 80,3%); sw khac biét c6 y nghia thong ké
d6i véi WAZ (x2, p<0,001) va WHZ (x2, p=0,004). Ty 1&
HAZ ting1a 99,1% & ca hai nhém tu6i va khong khac biét

Hai long/ R4t hai long/
Mirc d hai 1ong tot rdt tt (Fisher exact, p=1,000). Fisher exact dwgc dung cho HAZ

S6heong %  S6lwong % do tan s6 ky vong <5.
Thoi gian chir doi trurée khi dwoc khém, twvin - 170 759 54 24,1 Bang 5. Ty 18 tré c6 Z-score T1 cao hon T0 theo nhém tudi (n=224).
Thoi gian dwoc khém, tw vin 186 83,0 38 17,0 <24 thang 224 thang Chung

P =117 =107 =224
Qua trinh c4n, do nhan tric 170 759 54 21 Chiss  (n=117) (n=107) (n=224) .
Z-score tang g4 ) S6 0 kY 0
Thai dé, sw thén thlén clia bac Sy tw vin 188 839 36 16,1 Iu'(.yng % I"’Q’Hg % Iuig'ng %
Kién thikc chuyén mon ctia bac s 174 77,7 50 22,3 Chis6 WAZ 93 79,5 102 95,3 195 87,1 <0,001
Noi dung tur van d& hiéu, dé thwc hién 154 688 70 31,2 Chi s6 HAZ 116 99,1 106 99,1 222 99,1 1,000
Khau phan mau dé hiéu, d& thuc hién 186 830 38 17,0 Chis6 WHZ 94 80,3 100 93,5 194 86,6 0,004
KhAu phan m&u phit hop véi théi quen, s& 168 750 56 250 Két 2 ba 6 cho thiv. t¥ 16 g4V co iAm tr 17.4
thich cla trd ! ! €t qua bang 6 cho thay, ty 1é gay com gidm tir 17,
. 39/224) xuéng 13,8% (31/224); c6 9 tré tir gy com

Hai 1ong téng thé vé budi khém 167 746 57 254 (39/224) g 13,8% (31/224); §ay

Két qua bang 3 cho thay, chénh léch WAZ, HAZ va
WHZ gitra T1 va TO déu khéng phan phdi chuin theo
Shapiro-Wilk (p<0,001). Kiém dinh Wilcoxon signed-
rank cho thiy gia tri ca ba chi sé tai T1 cao hon TO (déu
p<0,001).
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chuyén sang khéng gy com va 1 tré méi chuyén vao
nhém gy com (p=0,021). Ty 1& thip coi gidam tir 31,2
xuong 24,1% véi 17 tré thoat thap coi va 1 tré méi thap
coi (p<0,001). Ty 1 nhe cin gidm tlr 32,6 xudng 25,9%
véi 15 tré thoat nhe can va khong c6 tré méi nhe can
(p<0,001). Ty 1é thira cin, béo phi gidm tir 2,7 xudng
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2,2% (1 cdp bat dong theo hwdng giam; p=1,000). S6 tré
khong mac bat ky trong ba thé suy dinh duwdng nhe can,
thap coi hodc gy com ting tir 52,7 1én 61,2% (p<0,001).

Bang 6. Thay ddi tinh trang dinh dwéng cua tré trwéc va sau tw
van (n=224)

Tinh trang dinh TO T1 TO ¢6 - TOKhong~>
dwong n (%) n (%) T1khéngn T1con

Gay com 39(174) 31(138) 9 1 0,021
Thép coi 70(312) 54(241) 17 1 <0,001
Nhe cAn 73(326) 58(259) 15 0 <0,001
Thiracin béophi  6(27)  5(22) 1 0 1,000
Khongcobitkythe 10 )y 137(612) 0 19 <0,001

suy dinh duémng nao

*: McNemar.

K&t qua bang 7 cho thiy, ty 1& tré mic it nhit mot thé
suy dinh dwdng giam tlr 47,3 (106/224) xubng 38,8%
(87/224); 19 tré thoat khdi tinh trang c6 it nhat mot
thé suy dinh dwdng va khéng c6 tré maéi chuyén vao
nhém nay (p<0,001). Ty 1é thap coi don thuin gidm tir
12,1 xudng 9,8%, nhwng chwa c6 y nghia théng ké (6 tré
roi nhom, 1 tré chuyén vao; p=0,125). Ty 1é dong thoi
thap coi va nhe cin gidm tir 19,2 xuéng 13,4% (13 tré
r&i nhom, khong c6 tré méi; p<0,001), va ty 1é mac dong
thoi ca ba thé gidm tlr 7,1 xuéng 3,6% (8 tré r&i nhém,
khong c6 tré méi; p=0,008).

Bang 7. Thay d6i mét sé thé suy dinh dwéng don thuan va phéi
hop trwéc va sau tw van (n=224).

LEERD R%) ;1;1(%] :(1) li(ljlgng n :(1] ]:;“:IDE T
ftnhat1thdSDD 106 (473) 87(388) 19 0 <0,001
Thdp cdidonthudn 27 (121)  22(98) 6 1 0,125
Thipcoi +nhecint 43(192)  30(134) 13 0 <0,001
Ca3théphdihop  16(7,1)  8(36) 8 0 0,008

*: McNemar. Nhém “thdp cdi + nhe can” khi déng thei HAZ<-2SD va
WAZ<-2SD, c6 thé bao gém tré déng thoi gay com.

4. Ban luan

Nghién ctru dwoc thwc hién nham mé ta sw thay doi
tinh trang dinh dwéng cua tré dwdi 5 tudi sau 3 thang
tw van dinh dwdmng cd thé héa c6 hd trg phan mém
VNSNutrition tai Vién Dinh dwdng. Tinh trang dinh
dudng cta tré dwoc danh gia thong qua cac chi s6 cin
nang theo tudi (WAZ), chiéu cao theo tudi (HAZ) va cin
nang theo chiéu cao (WHZ), theo chuin tang trudng tré
em ctia T6 chirc Y té€ Thé giGi (2006) [5].
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K&t qua cho thiy, ty 1é tré méic it nhit mot thé suy
dinh dwong giam tir 47,3% trwde tw van xudng 38,8%
sau 3 thang (p<0,001). Ty 1é suy dinh duwdng ban dau
twong doi cao c6 thé do do6i twong nghién ciru 13 tré
dén kham tai Khoa Kham tw van dinh dwdng tré em cta
Vién Dinh dwdng, phan 1én cé cac van dé vé dn udng,
tang tredng hodc tinh trang dinh dwéng. Vi vy, két qua
phan dnh dic diém cia nhém tré dén khdm chuyén khoa,
khong dai dién cho ty 1é suy dinh dwéng chung cda tré
em trong cdng dong.

Xét theo tirng thé suy dinh duwdng, ty 1€ gy com gidm
tir 17,4 xudng 13,8% (p=0,021) va ty 1& thap coi giam tw
31,2 xuéng 24,1% (p<0,001). K€t qua ghi nhan xu huéng
cai thién tinh trang dinh dwdng sau tw van. Viéc tw van
khau phan phu hop véi tudi, tinh trang dinh dwdng va
kha nidng dn cda tirng tré cé thé gitp ngudi cham soc
diéu chinh s6 bira dn, lwa chon thwe phdm va tang cwong
mat do niang lwong trong khiu phan.

Ty 1& nhe cin giam tir 32,6 xudng 25,9% va sy thay
ddi c6 y nghia théng ké (p<0,001). Ngwoec lai, ty 1é thira
can, béo phi chi gidm tir 2,7 xudng 2,2% va chwa cé y
nghia thong ké (p=1,000). Piéu nay c6 thé lién quan dén
thoi gian theo ddi con ngan va s6 lwong tré thira can,
béo phi tai thoi diém ban dau thip. Do d6, nghién ctru
chwa dd co s& dé két luan hiéu qua cda tw van c6 hd tro
VNSNutrition trong kiém sodt thira cin, béo phi; cin tiép
tuc theo doi véi thoi gian dai hon va s6 lwong doi twgng
16n hon.

Z-score tang (T1>T0): 87,1% tré c6 WAZ tang,
99,1% c6 HAZ ting va 86,6% c6 WHZ ting. Ty 16 WAZ
va WHZ ting & nhom tir 24 thang tudi tré 1én cao hon
nhém dwdi 24 thang tudi, véi p<0,001 va p=0,004; HAZ
khong khac biét theo nhém tudi (p=1,000). Mirc gidm ty
1& thap coi trong thoi gian theo déi 3 thang c6 thé dwgc
giai thich mot phan béi ngwdng phén loai HAZ. Trong
17 tré chuyén tir thap coi tai TO sang khong thip coi tai
T1,c6 11 tré (64,7%) c6 HAZ ban d4u nam trong khoang
-2,50 dén dudi -2,00 SD; riéng 8 tré (47,1%) nam trong
khoang tir -2,20 dén dwédi -2,00 SD. Nhuw viy, & mot s6
tré, HAZ ban diu chi thidp hon ngudng chan doan -2 SD
mdt khoang twong do6i nho, nén chi can Z-score ting nhe
ciing c6 thé 1am tré vweot qua nguwdng phan loai va dwoc
x€p tlr “thdp coi” sang “khdng thip coi”. Hién twgng nay
c6 thé gép phan lam ty 1é thip coi gidm twong d6i nhanh
mic du thoi gian theo ddi con ngan. Tuy nhién, sy thay
déi phan loai nay khong dong nghia véi viéc tinh trang
tang truwedng chiéu cao da dwoc phuc hoi hoan toan, do dé
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viéc tw van dinh dwdng van can tip trung vao cac yéu to
c6 anh hudng lau dai dén ting tredng. Dic biét & tré nho
trong giai doan dn bd sung, cin chu trong duy tri bd me
phu hop, lwa chon thoi diém dn bé sung hop 1y, bdo dam
s6 bira dn, d6 da dang thwc phdm va mat d6 nang lwong
cta khiu phan [6].

Ty 1é tré dong thoi thip coi va nhe can giam tir 19,2
xuéng 13,4% (p<0,001), trong khi ty 1& mac dong thoi ca
ba thé suy dinh dwéng giam tir 7,1 xuéng 3,6% (p=0,008).
Nguoc lai, ty 1& thip coi don thudn gidm tir 12,1 xubéng
9,8% nhwng chwa c6 y nghia thong ké (p=0,125). Sw cai
thién ré hon & cac nhém suy dinh dwéng phoi hop la
mot két qua dang lwu y, bdi day thwong 1a nhirng treomg
hop phan anh thiéu dinh dwdng kéo dai va anh hwéng
déng thoi dén nhiéu chi s ting tredng. Tuy nhién, do
thoi gian theo déi ngdn va nghién ctru khong c6 nhém
déi chirng, cin tiép tuc theo doi dé danh gia tinh bén
virng clia sw cai thién, dic biét & nhitng tré c6 nhiéu thé
suy dinh dwéng cling ton tai.

Vé mirc do hai long, 100% nguwoi cham séc danh gia
hai long hodc rit hai long d6i véi budi khdm va tw van.
Két qua nay cho thiy quy trinh can do, khdm, tw vin
va kh&u phan miu c6 tinh chip nhan tét ddi véi ngwoi
cham soc tré. Tuy nhién, mrc d¢ hai long phan anh toan
bd dich vu tw véin, bao gdm thai do nhin vién y té, thoi
gian kham, noi dung tw van va tinh phu hop ctia khiu
phan mau; khéng hoan toan 1a hiéu qua riéng clia phan
mém VNSNutrition.

Nghién ctru ctia T.H. Nguyen va cs (2024) [4] cho thdy,
hé théng tw vin dinh dwéng thong minh ¢ mic d6 day
du, chinh xac va phu hop cao trong quy trinh kham, tw
van dinh dudng tai cac co sé y t&; dong thoi hd tro giam
thoi gian thye hién kham, tw van va bao cdo. Cac nghién
clru vé phat trién hé théng cling nhdn manh vai tro cta
co s& dir liéu thwe phdm, mén an, kién thirc chuyén mon,
ha ting cdng nghé va k§ nang st dung cia ngudi dung
trong viéc bao dam hiéu qua van hanh phan mém [8, 9].

Tuy nhién, do nghién ctru str dung thiét ké trudc - sau
mot nhom, khong c6 nhom déi chirng, nén chi cé thé ghi
nhan sy thay déi tinh trang dinh duéng sau tw van c6 hd
tro VNSNutrition, chwa thé khang dinh toan bo thay ddi
quan sat dwoc do riéng phin mém tao ra. Cac nghién ctiru
ti€p theo can c6 nhém ddi chirng, thoi gian theo doi dai
hon va danh gid thém mic d6 tuin tha tw van, thay doi
khau phan thyec té cling nhw mirc d6 str dung phdn mém.

KHOA
&CONGHI\?GCI:-IE

68(9) 9.2026

5. Két luan

Sau 3 thang tw van dinh dudng c4 thé héa c6 ho tror
phan mém VNSNutrition, ty 1& tré c6 it nhat mot thé suy
dinh dwdng giam tir 47,3 xudng 38,8% (p<0,001). Ty 1é
gy com, thip coi va nhe cin déu gidm c6 y nghia théng
ké. K&t qua ghi nhén sy cai thién tinh trang dinh dwdng
sau tw van c6 hd tro phan mém; do nghién ctru khong
c6 nhém ddi chirng, can thyc hién cac nghién ciru cé doi
chirng va thoi gian theo doi dai hon dé danh gia chinh

7 A 2 2 Y A
xac hiéu qua ctia phan mém.
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QUY DINH VE BAI BAO DANG TAI TREN TAP CHI

Yéu cau chung

Bai béo glii dang trén Tap chi phai la bai bao nguyén thuy (chua dugc cong bd trude do). Tac gid khong dugc gli dang bai béo trén cac
tap chi khac cho dén khi c6 quyét dinh xét duyet clia Ban Bién tap.

Bai béo dai khong qua 10 trang (bao gbm ca bang biéu, ghi chu, tai liéu tham khao va phu lyc); font chii: Times New Roman; ¢ chif 13;
kh gidy A4, 1& trén 2 cm, I& dudi 2 cm, 16 trai 3 cm, 1& phai 2 cm.

Bai bao gli qua Hé théng gli bai tryc tuyén tai dia chi https:/b.vjst.vn/index.php/ban_b/about/submissions hodc c6 thé gl truc
tiép dén Tap chi (Phong 507, s6 113 Tran Duy Hung, phudng Trung Hoa, quan CAu Gidy, Ha Noi, Viét Nam) hodc qua hom thu dién td:
khoahocvacongnghevietnam @most.gov.vn.

CA4u tric cla cac loai bai bao khac nhau cé thé thay di tly theo loai hinh nghién ctiu va néi dung clia bai bao. Sau day la chi tiét cac
thanh phan chinh clia bai bao.

Ténbai bao

- Tén bai bao dugc V|et bang tleng Viét va ti€ng Anh, trén trang du cla bai béo, in dam, khdng gach chan hay viét nghiéng.

- Tén bai béo phai ngan gon, rd rang va phu hop véi ndi dung bai bao.

- Phia dudi tén bai b4o 1 tén tac gia khong viét chiic danh va hoc ham, hoc vi. N&u ¢é nhiéu tac gia 1am viéc & cac co quan khac nhau thi
tén tac gid dugc danh s6 ("2-) & phia trén. D&u hoa thi (') chi tac gia lién hé, dugc viét § cudi trang dau tién clia bai bao.

Khi liét ké co quan cong tac cla tac gia, can néu rd tén co quan va dia chi co quan (sd nha, tén dudng, phudng, quan, thanh phé, quéc
gia) béng tiéng Viét va ti€ng Anh.

Tom tit
Tom tt bang tiéng Viét va tiéng Anh (khoang 160-250 tif). Néu dugc myc dich, phuong phap nghién ctiu chinh, két qua nghién ciiu va két
lu&n chi y&u. Tu khoa béng ca tiéng Viét va ti€ng Anh theo thi ty alphabet (it nhat 3 tii khoa). Chi sd phan loai (theo hudng dan).

1.Datvén dé/Dan nhap/Md dau

_ Dinh nghia van dé; tom qug van dé nghién cuiu da dugc cong bé trong va ngoai nudc, néu muc tiéu nghién ctu va giai thich sy lya chon
dé tai va myc tiéu nghién ctu dé thdy dugc tinh thdi sy, tinh khoa hoc va su can thiét clia van dé nghién cuu.

2. Dol tuong/VAt ligu va phuong phap nghién ciiu

Dai tugng nghién cuiu can trinh bay tiéu chuén lya chon, déc diém déi tugng nghién ciu.
Phuang phap nghlen cliu can néu rd cach tiép can nghién ctu, loai hinh nghlen ctu, phudng phap do Iudng, cong thic tinh ¢§ mau, phuong
phap x{ Iy 6 liéu, m ta ki cac ky thuat tién hanh trong nghién ctiu; cac quan diém, lap luan, y kién tranh luan, cac dn chiing...

3.Kétqud

Trinh bay day dd, khach quan céc két qua thu dugc sau nghién ctu, cac két qua nay phai phuc vu cho myc tiéu nghién ctu. Cac s6 liéu
phai chinh xac va khép véi nhau.

Phén két qua nghién cdu chi trinh bay céc két qua nghién cliu clia dé tai, khdng giai thich, so sanh va ban luan.
4.Banludn (phan nay cé thé gop vai phan két qua)

Chd yéu ban luan cac van dé lién quan dén muyc tiéu dé tai.

Nhan xét, danh gid mot cach khach quan céc két qua nghlen clu, c6 so sanh véi cac téc gia khac dé khéng dinh hoac phii dinh nhiing hiéu

biét da c6, qua dé néu dugc nhitng diém méi va déng gép clia dé tai. }

Du bao hudng nghién ciu ti€p va kha nang Ging dung céc két qua nghién clu vao thuc tién.
5. Kétluén

Néu két qua nghién ctu chli y&u clia dé tai ¢ tinh khai quat lién quan dén muyc tiéu nghién ctu, dé xuét cac vén dé tiép tuc nghién cuiu.
LG1 CAM ON (néu co)

Téc gia c&m on cac t6 chuic/ca nhan da tai trg kinh phi hodc hé trg cho nghién ciu.
Phu lue (néu co)

Ding tai bang s6 liéu, thong tin dé hé trg thém cho néi dung bai béo.
Chii thich va tai ligu tham khdo

Chi thich dugc dénh s theo thd tif xuat hién (22~ ) va dudc trinh bay ngay & cudi trang viét (footnote).

Cc tai liu tham khao dugc danh s6 theo thii ty xuat hién dé_chi dan chuing dugc trich dan & dau trong bai béo. S6 th( ty dugc danh trong
ngogc vuong, vi dy: [3] véi mot hogc [2, 5, 7-9] véi nhiéu s chi dan.

Luu y:

- Dai véi trich dn trong bai bao: tai lieu tham khao c6 nhiéu hon mét tac gid chi dé tén téc gia dau tién va cong sy, viét tat 1a cs, vi du: T.V.
Nguyen va cs (nam xuat ban) [th(f ty trong danh myc tai liéu tham khéo].

- D4i véi danh myc tai liéu tham khao cudi bai: tai liéu tham khéo bang tiéng Anh, céc tai liéu khong phai ti€ng Anh can dugc dich sang tiéng
Anh va chd thich & cudi cau, vi du: (in Vietnamese), (in French)...

- Tai lidu tham khao 1a cac dudng link can b8 sung ngay truy cap.

Tac gia (Nam xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap(so) trang/so trang/trang dau-trang cudi (néu c6), s8 DOI (néu co),
URL (néu c6), ngay truy cap (ghi rd ngdn ngi nao néu khong phéi tai liéu bang tiéng Anh).

Téc gid: 1a tac gid/céc tac gia cla tai liéu dugc tham khao, trich dén: ligt ké day dl tén tac gid (chi viét tit dua Ién trudc) véi nhiing tai liéu
tham khéo c6 <3 tac gia; liét ké 3 tac gia dau tién va theo sau la “et al.” khi c6 tli 4 tac gia trg I&n.

N&m xuét ban: ndm xuét ban cla tai liéu dugc tham kho, trich dan.

Tén tai liéu dugc trich dén: 1a tén bai bao, chudng/phan sach.. (chi viét hoa chii cai dau, trii tén riéng va sau d&u hai cham), viét trong
ngoac kép. .

Tén ngué‘n c6 thé Ia tén tap chi, tén sach, hay tén tai liéu gdc cla tai liéu dugc trich dn (phan nay dugc in nghiéng), viét hoa chii cai dau
tién clia mai tu chinh.

Tap(s6): danh cho nguon trich la tap chi, sach hogc cac xuat ban pham khac (phan nay in dam).

Trang/so trang/trang dau-trang cudi phan anh nai cu trd cla tai liéu dugc trich dén trong tai liéu nguon.

NEu c6 22 tai liéu tham khao do clng tac gia dau tién va cling nam cong ba, thi cac tai liéu tham khao nay can dugc danh dau a, b.. sau
nam xudt ban (vi dy: 1986a, 1986b...). ) )

Néu c6 mot s6 tai liéu tham khéo c6 cung 1 bai bao dugc trich dan cé s6 trang khac nhau thi can trich dan thém sé trang, vi du: A. Amber
(1982, p.39).

Chi tiét vui long xem thém tai: https:/b.vjst.vn/index.php/ban_b/quy-dinh-bai-viet.
Céc yéu cdu khac

- Bai viét khong dat yéu céu, Toa soan khong tra lai ban tho.

- Bai viét chi dugc dang khi phan bién nhan xét vé chat lugng bai bao dong y cho dang.

- Ban quyén: tac gia dong ¥ trao ban quyén bai viét (bao gom ca phéan tém tat) cho Ban Bién tap Tap chi.
Quy dinh nay ap dung tif ndm 2022 trd di.
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CENDO RN

PHAN LOAI LINH VUC KHOA HOC

Toan hoc va théng ké

Khoa hoc may tinh va thong tin
vatly

Hoéa hoc

Khoa hoc trai dat va méi trudng
Khoa hoc su séng

Khoa hoc nano

Khoa hoc tinh toan

Cac Iinh vic khac cua khoa hoc tu

Khoa hoc ky thuat va cong nghé

Ky thuat dan dung: ky thuat kién
ky thuadt x@y dung; ky thuét

két cdu va do thi; ky thuat giao

théng van tai; ky thuat thuy Igi; ky

thuat dia chat cong trinh

Ky thuat dién, ky thuat dién tl, ky

thuat thong tin

Ky thuat cg khi, ché tao may

Ky thuat héa hoc

Ky thuat vat liéu va luyén kim

Ky thuat y hoc

Ky thuat méi truéng

Céng nghé sinh hoc cong nghiép

Céng nghé nano

. Ky thuat thuc phdm va dé uéng
. Céac Iinh vyc khac clia khoa hoc

ky thuat va cong nghé

Khoa hocy - duge

Y hoc co s6

Y hoc lam sang

Y hoc du phong

Dugc hoc

C4c linh vuc khac cta khoa hoc
y - dugc

Khoa hoc nény nghiép

Tréng trot

Chan nudi

Thay

Lam nghiép

Thay s&n

Cong nghé sinh hoc trong nong
nghiép, thly san

Céc linh vuc khac cta khoa hoc
noéng nghiép

Khoa hoc xa hoi va nhan van

Tam ly hoc

Kinh té€ va kinh doanh

Khoa hoc giao duc

Xa hoi hoc

Phap luat

Khoa hoc chinh tri

Pia Iy kinh t6 va x4 hoi

Théng tin dai chling va truyén théng
Lich st va khao ¢ hoc

. Ngbén ngl hoc va van hoc

. Triét hoc, dao dtc va tén giao

. Nghién ctiu vé khu vuc va quéc té
. Cac linh vuc khac cta khoa hoc

xa hoi va nhan van
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Xay dung co s¢' dir lidu s vé dit san xuit ndng nghiép tinh Phi Yén trén nén
tang WebGIS.
Lurong Pirc Toan, Nguyén Dinh Théng, Nguyén Bd Trung, Nguyén Thi Thanh Tam

Ham lwong nguyén td trong méng tay nam giéi hut thude va khong hit thude:
Phan tich bing k§j thut huynh quang tia X phén xa toan phn.

Nguyén Van Hanh, Nguyén Thi Minh Sang, Trwong Thi Hong Loan, Nguyén Thi
Triic Linh, Tran Thi Thu Hirong, Nguyén Vén Péng, Hupnh Triic Phirong

Xéy dung ché d ti¢t trimg cho san phim thach den Cao Bing déng lg thity tinh.
Ma Thj Bich Théo, Trdn Ha, Nguyén Phirong, Biii Bich Thily, Phimg Phirong Anh,
Nguyén Nhie Quynh, Nguyén Huy Céng, Trinh Phan Manh

Dic diém hinh thai, vi phAu va vi hoc bdt ciia B6 cu vé (Breynia fruticosa (L.)
Miill. Arg.) thu hai tai Thai Nguyén.

Néng Thi Anh Thir, Nguyén Thi Thu Huyén, Nguyén Quéc Thinh, Nguyén Thi Lan
Hucong, Pinh Phuong Lién, Hodng Thj Lé Thity, Bii Hong Cuong

Pinh gi4 tac dung khang viém, chdng oxy héa in vitro ciia bai thuée Pwong quy
niém théng thang,
Hita Hodng Oanh, Nguyén Thi Kim Thoa

Biéu hién gen ciia mdt s cytokine va chemokine trén té bao dai thire bao phé
nang lon nhiém vi rit dich ta lon chau Phi chiing ti td hop genotype I va I
phan 1ap tai Viét Nam.

Nguyén Thi Thu Hién, Biii Thi Ngoc Anh, Chu Thi Nhue, Dam Quéc Khdnh, Nguyén
Phitong Linh, Tritong Anh Dikc, Trdn Thi Thanh Ha, Dang Vii Hodng

Dic diém hinh thai, phin biét giéi tinh va sinh truéng ciia ca chach sudi kuli
(Pangio kuhlii Valenciennes, 1846) phan b tai tinh Tay Ninh.

Nguyén Thi Kim Lién, Tran Thi Ngoc Huyén, Nguyén Vin Sing, Nguyén Phiic
Thuwdng, Ping Ngoc Minh Thir, Nguyén Phii Hoa

Bién dong cu triic h¢ vi sinh vat trong nwrée nudi tom thé chén tring (Penaeus
vannamei) theo thoi gian dudi tac dgng clia ozone nanobubble.

Phan Trong Binh, Nguyén Hitu Nghia, Triong Thi My Hanh, Tong Tran Huy, Pham
Thai Giang, Phan Thi Vin

Thiét ké va mé phong mach diéu chinh dién 4p roi thap (LDO) cho hé théng thu
thap ning lwong budc chin tir cim bién ap dién.

Pham Thanh Huyén, Vi Ngoc Quy, Ho Thanh Trung, Pham Minh Phic,
Dao Thanh Todn

M&i lién quan giira ting khodng sang sau gay va cic bién thé s§ lrgng bén sao
ciia thai & 3 thang dAu thai ky tai Bénh vién Phu san Ha N§i.
Buii Lam Diwong, Nguyén Thi Trang, Mai Trong Hung, Dinh Thiiy Linh

Hinh théi va s twong ddng giira hai viing ben & ngudi trrong thanh mic thoat
vi ben hai bén dwgc phiu thuit ndi soi hoan toan ngoai phiic mac.
Nguyén Van Phuée, Pham Vin Thiong, Pham Vin Duyét

Dic diém dich t& va kiéu gen Thalassemia & ngudi thwe hién xét nghiém gen
Thalassemia tai Bénh vién Hung Vuong (2018-2023).

Ping Thi Ha Thanh, Nguyén Lé Phii Qui, Biii Thi Phuong, Nguyén Thanh Pat, D6
Nguyén Thao Vy, Pham Nguyén Hitu Phiic, Nguyén Van Thong, Nguyén Minh Nam

Thay dbi tinh trang dinh dudng ciia tré duéi 5 tudi sau 3 théng tw vin dinh
dudng c6 hd trg phin mém VNSNutrition tai Vién Dinh dudng nim 2025,
Tran Thi Lién, Nguyén Trong Hiumg, Pham Thi Kiéu Chinh, Tran Thi Lan,
Pham Thi Dung
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Development of a WebGIS-based digital database for agricultural production
land in Phu Yen province.
Duc Toan Luong, Dinh Thong Nguyen, Ba Trung Nguyen, Thi Thanh Tam Nguyen

Metal concentrations in fingernails of male smokers and non-smokers: Analysis
using total reflection X-ray fluorescence.

Van Hanh Nguyen, Thi Minh Sang Nguyen, Thi Hong Loan Truong, Thi Truc Linh
Nguyen, Thi Thu Huong Tran, Van Dong Nguyen, Truc Phuong Huynh

Development of a sterilisation regime for Cao Bang Mesona chinensis jelly
products packaged in glass jars.

Thi Bich Thao Ma, Ha Tran, Phuong Nguyen, Bich Thuy Bui, Phuong Anh Phung, Nhu
Quynh Nguyen, Huy Cong Nguyen, Phan Manh Trinh

Morphological, anatomical, and powder microscopic characteristics of Breynia
fruticosa (L.) Miill. Arg. collected in Thai Nguyen province.

Thi Anh Thu Nong, Thi Thu Huyen Nguyen, Quoc Thinh Nguyen, Thi Lan Huong
Nguyen, Phuong Lien Dinh, Thi Le Thuy Hoang, Hong Cuong Bui

Evaluation of the in vitro anti-inflammatory and antioxidant effects of the herbal
formula Danggui Niantong Tang.
Hoang Oanh Hua, Thi Kim Thoa Nguyen

Gene expression of selected cytokines and chemokines on porcine alveolar
macrophage cells infected with recombinant genotype I and II strains of African
swine fever virus isolated in Vietnam.

Thi Thu Hien Nguyen, Thi Ngoc Anh Bui, Thi Nhu Chu, Quoc Khanh Dam, Phuong
Linh Nguyen, Anh Duc Truong, Thi Thanh Ha Tran, Vu Hoang Dang

Morphological characteristics, sexual dimorphism, and growth of Kuhli loach
(Pangio kuhlii Valenciennes, 1846) occurring in Tay Ninh province.

Thi Kim Lien Nguyen, Thi Ngoc Huyen Tran, Van Sang Nguyen, Phuc Thuong Nguyen,
Ngoc Minh Thu Dang, Phu Hoa Nguyen

Temporal changes in microbial community structure in the culture water of
whiteleg shrimp (Penaeus vannamei) treated with ozone nanobubbles.

Trong Binh Phan, Huu Nghia Nguyen, Thi My Hanh Truong, Tran Huy Tong, Thai
Giang Pham, Thi Van Phan

Design and simulation of a low dropout voltage regulator (LDO) for energy
harvesting from footsteps using piezoelectric sensors.

Thanh Huyen Pham, Ngoc Quy Vu, Thanh Trung Ho, Minh Phuc Pham,
Thanh Toan Dao

Association between increased nuchal translucency and copy number variations
in fetuses during the first trimester at Hanoi Obstetrics and Gynecology Hospital.
Lam Duong Bui, Thi Trang Nguyen, Trong Hung Mai, Thuy Linh Dinh

Morphological characteristics and side-to-side concordance in adults with
bilateral inguinal hernias undergoing laparoscopic totally extraperitoneal repair.
Van Phuoc Nguyen, Van Thuong Pham, Van Duyet Pham

Epidemiological characteristics and Thalassemia genotypes among individuals
undergoing genetic testing at Hung Vuong Hospital, 2018-2023.

Thi Ha Thanh Dang, Le Phu Qui Nguyen, Thi Phuong Bui, Thanh Dat Nguyen,
Nguyen Thao Vy Do, Nguyen Huu Phuc Pham, Van Thong Nguyen, Minh Nam Nguyen

Changes in nutritional status among children under five years after three months
of nutrition counselling supported by VNSNutrition at the National Institute of
Nutrition in 2025.

Thi Lien Tran, Trong Hung Nguyen, Thi Kieu Chinh Pham, Thi Lan Tran,
Thi Dung Pham
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