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va tinh trang hon nhan cla ngudi cham sbc
chinh (p<0,05).

- Tinh trang bénh ly kém theo la yéu t6 lién
guan dén ganh nang cham sdc cla ngudi cham
soc chinh (p<0,05).

KHUYEN NGHI|

T két qua nghién clru trén, chung téi dé
xudt mét s6 khuyén nghi nhdm giam bét ganh
nang cua NCSC ngugi bénh TTPL nhu sau:

1. Dua trén cd sé két qua thu dugc tir nghién
cu nay bénh vién nén xay dung cac can thiép
diéu dudng nhdm hd trg NCSC gilip gidm ganh
nang khi chdm soc nguGi bénh tam than phan liét.

2. Tiép tuc nghién cltu trong pham vi rong
tai ngoai cong dong cla tinh Hung Yén dé do
ludng ganh ndng va cac yéu to lién quan cta no.
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CA NGU'A VAN (DANIO RERIO) - MO HINH DPONG VAT TRONG NGHIEN
CU’U Y HOC VA PHAT TRIEN THUOC: NHO'NG U'U PIEM NOI BAT

TOM TAT

Thor nghlem tién Idam sang trén dong vat la yéu cau
bat bubc clia FDA cho bét ky mét thuéc mdi hodc liéu
phap diéu tri sinh hoc. Dé danh gla doc tinh va tac
dung dugc ly cua thudc, nhidu md hinh dong vat d
dugc st dung vi du chuot thd, cho, bo... Trong do,
chudt 1& mé hinh dong vat co dlen va hay dugc suf
dung Tuy nhién gan day, md hinh dong vat ca ngua
van véi nhiéu uu diém nhu c&u truc gen va su phat
trién tuong tv nhu' con ngerl qua trinh phat trién
nhanh so vGi cac dong vat khac, s6 lugng trLrng nhiéu
trong moét lan sinh san, da dufdc ap dung la md hinh
dong vét dé thir nghlem tién 1am sang Trong bai tdng
quan nay, chiing to6i sé gIO'I thiéu vé md hinh ca ngua
van gom phudng phap nu0| derng nhitng uu diém
ctia m6 hinh cd ngua van trong viéc thr doc tinh va
tdc dung cua thudc, mot s6 phudng phdp danh giad
doc tinh va tac dung cla thuoc sir dung mo hinh ca
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ngua van.
T khoa: ca ngua van, md hinh dong vat, nghién
clru phat trién thudc, thir doc tinh.

SUMMARY
ZEBRAFISH - A MODERN ANIMAL MODEL
FOR MEDICAL RESEARCH AND DRUG

DISCOVERY: THE PROMINENT ADVANTAGES

Preclinical testing has been required for a new
drug or biological therapeutics using an animal model.
To assess the toxicity and pharmacological activities,
different animal models such as mice or rats, rabbits,
dogs, cows have been used. In there, mice or rats are
traditional and common animal models that present
various advantages. However, zebrafish are an
outstanding vertebrate model to preclinical testing
with different advantages such as similar genome to
humans, the rapid development compares to other
animals, a large number of fish or embryos per
mating. In this review, we introduce zebrafish
husbandry and embryos collection, the advantages of
the zebrafish model, the method to assess the toxicity

testing and  pharmacological activities testing using
the zebrafish model.
Keywords. animal model, drug discovery,

zebrafish, toxicity testing.
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I. DAT VAN DE

DE danh gid tac dung cuta thudc, nhiéu mé
hinh dong vat da dugc st dung, moi mo hinh
ddng vat déu cé nhitng uu nhudc diém riéng.
Trong d8, chudt Ia mé hinh ddng véat c6 dién va
hay dugc sir dung do mé hinh dong vat nay co
nhiéu uu diém nhu cdu trdc sinh hoc va md hinh
bénh clia chudt tugng tu nhu con ngudi, han
nita vong ddi cta chudt thudng ngdn, dao doéng
khoang tir 9-11 tuan. Tuy nhién, s&* dung mo
hinh ddng véat chudt dé nghién cltu con c6 nhiéu
diém bat Igi nhu chudt cai sinh san khoang 3 [an
trong ca cudc ddi, moi [an nhiéu nhat 5 chudt
con, do vay néu thr nghiém dugc ti€n hanh
nh|eu [an thi s6 lugng chudt phai st dung I6n
dan dén chi phi I6n. DBac biét, bao thai chudt
phat trién trong bung me, nén viéc st dung bao
thai chudt nhu 1a mo hinh ddng vat dé nghién
ciu giai doan phét trién sém la rat phlfrc tap va
rat khoé khan trong qua trinh danh gid. Vi vay,
viéc nghlen citu mdt md hinh déng vat mai dé
danh gia va thdr tac dung cta thudc la can thiét
va kha thi dac biét cho nghién cru tién Iam sang
@ giai doan dau va nhitng nghién c(ru yéu cau s6
lugng dong vat I16n. Trong cac mé hinh dong vat
c6 thé s’ dung dé thir nghiém tac dung cua
thudc, md hinh cd ngua van ndi Ién nhu mot md
hinh ddng vat hién dai v8i nhiéu uu diém nhu:
ca ngua van phat trién rat nhanh so véi cac dong
vat khac véi khoang 3 thang da trg thanh ca the
trerng thanh. Mai lan sinh san cla ca ngua van
cai trudng thanh thudng san sinh dugc khoang
200 tri'ng cd, do vay so lugng dong vat tham gia
vao thi nghiém I6n, gidm sai sO, tdng y nghia
thong ké va tiét kiém chi phi. Quan trong hon,
cdu trdc gen va su phat trién cla cd ngua van
tuong tu nhu con ngudi, nén rat thich hgp lam
moO hinh déng vat nghién clru tac dung clia thudc
tién 1dm sang vdi yéu cau so lugng dong vat Ién.
Trong bai viét nay, chldng toi sé gigi thiéu vé mo
hinh cd ngua van, phuong phap nudi dudng,
nhiing uu diém ndi bat ciia md hinh ddng vat ca ngua

r o

van trong th{r doc tinh va th{r tc dung cuia thudc.
Gidi thiéu vé ca ngua van. Ca ngua van
(Danio rerio) - loai ca nhiét dgi véi chiéu dai
trudng thanh khoang 2-3 cm (Hinh 1) thudc ho
cé chép - 1a mé hinh déng vat méi cé thé sur
dung dé nghlen cliu tac dung cla thudc. Ca
ngua van la c& nudc ngot, ngudn géc & cac nudc
Nam A nhu An DO, Nepal, Pakistan..., tuy nhién,
ca ngua van da dugc du nhap vao cac nudc khéc
trén thé gidi nhu Hoa Ky, cac nu’dc Dong Nam
A.. Trong tu' nhién, cd ngua van séng & vung
nudc chdy vlra phdi, trong subt, kha nong,
thudng cdé cac tham thuc vat vdi nhiét dé moi
trudng cb thé dao dong tir 16,5 °C dén 34 °C.
Thdi gian trudng thanh sinh duc cta ca ngua van
khoang 3 thang, ca cai co thé dé khoang 200
trl.rng moi an, sau 2-3 ngay cé thé tlep tuc sinh
san. Triing dudc thu tinh bdi ca duc sé trd nén
trong su6t. Phéi ca séng trong méi trudng dinh
duBng ngoai co thé me.

]

Hinh 1. Ca ngua van duc (A) va céi (B)
truong thanh.

1. DOI TUONG VA PHUO'NG PHAP NGHIEN CU'U

2.1 P6i tu'gng nghién cilru. Ca ngua van va
phdi c& ngua van & cac dé tudi khac nhau.

2.2 Phuong phap nudi du’dng ca ngua
van va thu thap tru’ng ca ngua van. Ca ngua
van dugc nudi trong bé nudc (tank) cd hé théng
bom nudc tuan hoan, chat lugng nudc sach dugc
duy tri bdi hé thong loc (Hinh 2).

Water in

® -
T Water out m———)
\ .
) _ives

~

Hinh 2. B& nuéi ca vdi hé théng nudc loc tuin hoan.
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Nhiét d6 phong va nhiét d6 cia nudc dudc
duy tri trong khoang 26-28,5°C; pH nudc nam
trong khoang 6,8-7,5. BE ca dugc rira dinh ky dé
dadm bdo chat lugng cua nudc. Thic an cla ca
trudng thanh la thirc an kho (kich thugc 300/400
pm) va thirc &n s6ng (tm bién Artemia sp.). Hé
thong anh sang dugc duy tri véi 14 tiéng sang
(den dién), va 10 tiéng toi

Cé ngua van cd thé sinh san trong khoang 3-
18 thang tudi. C8p ca ngua van sinh san dugc
dat trong bé dé tring, dudc tach riéng bdi vach
ngén cach vao cudi budi chiéu va dé qua dém
(Hinh 3.A). Sang ngay k€ tiép, vach ngan dugc
loai bo, cdp ca ngua van giao phdi va dé tring
(Hinh 3.B). Triing ca (~200) dugc tap hdp va

chuyén sang dia petri chira khoang 10 ml dung
dich dinh duBng (E3 chira NaCl, 13,7 mM; KdCl,
0,54 mM; MgSO4, 1,0 mM; CaCl;, 1,3 mM;
Na:HPO4, 0,025 mM; KH2POs4, 0,044 mM;
NaHCOs, 4,2 mM), tring khong thu tinh dugc
loai bd. Trirng ca dudc thu tinh sé dugc quan sat
va danh gia bang kinh hién vi va dudc giir trong
tu am nhiét do khoang 28,5 °C dén khi str dung.
Dung dich dinh duGng nubi tri’ng ca dugc thay
hang ngay. Triing ca ngua van sé dugdc quan sat
va danh gia hinh thai cling nhu cac giai doan
phét trién dua vao phuong phap cia Kimmel va
cdng su' [1]. Tudi cua tring ca dugc tinh 1a s6
gid sau thu tinh (hours post fertilization - hpf).
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Hinh 3. Bé dé tring cua cd ngua van co vach ngan (A) va khéng co vdch ngan (B).

Phuong phap danh gia doc tinh va tho
tac dung cua thudc. Phdi cd ngua van & do
tudi thich hgp s& dugc nudi trong méi trudng cd
ch(ra chat dinh duGng va thuGc thdr nghiém, moi
dia petri c6 thé chlra 50 dén 100 phdi. D& danh
gia doc tinh cua thudc, phoi ca ngua van sé dugc
nudi trong moi trudng chilra chat dinh dudng va
thudc thr nghiém vdi cac nong do khac nhau,
moi trudng nay sé dudc thay mdi hang ngay.
Hinh thai va ty Ié sGng s6t clia du trung ca ngua
van dugc danh gia va ghi lai moi ngay, két qua
nay la nén tang dé€ danh gia doc tinh cda thudc.

Dé thir tac dung cla thudc, ph6i hodc au
tring ca ngua van & dd tudi thich hgp dugc tiép
xuc véi thubc, thai gian ti€p xdc véi thube tuy
thudc theo tling nghién cltu. O’ cac thdi diém I8y
mau, phdi cd ngua van sé dudc thu hoi, rira
sach, siéu am, ly tam trong moi trudng lanh.
Dich chiét dugc thu hdi va dong lanh ngay bang
ni to 16ng, luu trlr & - 80°C dé tiép tuc tién hanh
cac dinh lugng tiép theo.

II. KET QUA NGHIEN cU’'U VA BAN LUAN

3.1 Ca ngua van- md hinh dong vat dé
danh gia doc tinh. Nhu ching t6i da trinh bay
& phan gidi thiéu, cac chat ngoai lai cé thé dugc
sir dung d€ danh gia tac dung cua thudc trén ca
ngua van bdng cach pha lodng vao trong méi
trudng nudi ca, tir dé chat ngoai lai cd thé lién
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tuc dugc ti€p xic vdi ca va dudc hap thu vao ca
thong qua da, dudng rubt va mang. Su hap thu
céc phan tir chat ngoai lai nay cd thé gy ra doc
tinh trén tim mach, gan, than kinh - nhitng bo
phan quan trong nhat trong cc thé (Hinh 5). Do
vy, ca ngua van ¢ thé dudc st dung dé nghién
cltu dé€ xac dinh liéu an toan t6i da cua rat nhiéu
dugc chat.

2001 m Suphéttién

B Gan

1501 M Hethong than kinh
B Tiéuhda

1004 = Mau

m Tim mach

504 &3 Thinh gidc

A M

2011 2012 2013 2014 2015 2016 2017 2018

Hinh 4. S6 luong bai bao xuat ban nghién
curu vé déc tinh trén cé ngua van theo ting
ném tir 2011-2018 [2]

Co r&t nhiéu phudng phap dugc si dung dé
danh gia doc tinh cla dugc chat st dung mo
hinh cd ngua van. Phuong phap hay dugc si
dung dé& danh gia doc tinh cia dudc chat 1a gidam
sat hinh thai clia du trung ca ngya van. Hinh thai
hoc cla du trung ca ngua van dudc danh gia bao

£ Thigiac
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gom hinh thai cia dudi, dau, ndo, mat, cam .
Ngoai ra, c6 thé danh gid ddc tinh clia dugc chat
dua vao su thay déi ty |é chét cla triing c3, ty 1&
nd, nhip dap cta tim. Mot s6 dudc chat da danh
gid doc tinh sir dung md hinh cd ngua van, vi du
thifluzamide - mot chat ch6ng nam da dugc danh
g|a doc tinh tren ca ngua van 1 g|d tudi [2]. Két
qua cho thay rang, thifluzamide nong do 2,95
mg/! gay ra su giam chuyen dong clia ca & 24 g|d
tudi, ndng dd 2,76 mg/| gay ra giam nhip tim cla
& G 9 gio tu6i, néng dé 3,04 mg/| gay ra giam
manh ty & nit mang & ca ngua van 120 gid tudi.

MOt s6 dang bao ché mdi cling cé thé thir ddc
tinh trén md hinh cd ngua van. Vi du, doc tinh
cla ti€u phén silica kich thudc trung binh 62 nm
dugc nghién clru trong khoang nong do tr 25
dén 200 Hg/ml [3]. Két qua cho thay rang, khi
néng dod tiéu phan tang Ién, ty |1€ ndt vo cla
trifng ca giam, ty & ca chét tang 1&n. & ndng do
200 pg/ml, ty 18 c& nit mang giam dang ké Vi
chi c6 26,67% cé co thé niit mang so v&i nhdm
déi ching khdng ti€u phan silica thi ty 1&é nd
dugc ghi nhan la 94,72% & ca ngua van 72 gid
tudi. Nhu vy, mé hinh ¢ ngua van cling phu
hgp dé danh gid doc tinh vi md hinh dang bao
ché madi.

3.2 Panh gia moét s6 tac dung cua thuéc
st dung moé hinh ca ngua van

Panh gia kha nang hap thu thuéc vao ca
ngua van. Viéc hap thu nhitng dang bao ché
mdi, vi du dang tiéu phan ciing dugc danh gia sir
dung md hinh c& ngua van. Ti€u phan nano c6
thé& h3p thu vao ca ngua van qua cac con dudng
nhu qua mang, qua dudng tiéu hda khi tiéu phan
nano dugc phan b6 vao méi trudng nudi duBng
ca. Chi sau 72 gld sau khi thu tinh, cd ngua van
da phét trién mleng va du‘dng tiéu hda, do vay
md hinh nay rat dé ap dung dé& danh gia hap thu
thudc qua dudng tiéu hda. Sau khi dugc hap thu
qua dudng tiéu hda hodc qua mang, cac tiéu
phan nano dugc phan bd sdu han vao trong co
thé ca ngua van [4].

Su hap thu cla tiéu phan nano vao trong cé
ngua van bi anh hudng bdi kich thudc cla tiéu
phan. Nghién cliu cho thdy rang, kich thudc tiéu
phan nano [én t&i 700 nm c6 thé hap thu vao ca
ngua van, tuy nhién dé phan bd trong cac bd
phén co thé, kich thudc cua tiéu phan can nho
han. Bang ching cho thdy rang, vdi kich thudc
tiéu phan trong khoang 20-100 nm, tiéu phan da
phan bo trong hé théng tiéu hda, tim, dau va
gan. Su tap trung va phan bé cua ti€u phan nano
cling bi anh hudng bdi ndng dd ti€u phan trong
mdi trudng nudi ca, véi nong dd ti€u phan cang

cao, tiéu phan nano cang dé tap trung va phan
bd trong cac bo phan cla ca ngya van.

Panh gia tac dung chong oxy héa cua
thudc. Tac dung chdng oxy hda cla thubc co
thé dugc danh gid st dung mé hinh ca ngua van
bdng cach danh gia hoat dong enzyme chong
oxy hda. Khi ca ngua van bi phd| nhiém vai cac
chat gay stress, nong do cac goc tu do tang Ién,
gay ra hién tugng oxy hda. LlUc nay, cac enzyme
oxy hdéa superoxide dismutase (SOD),
glutathione peroxidase (GSH-Px) va catalase
(CAT) sé thay d6i ndng do, tir dé sé xac dinh
dugc su oxy hda. Cac nghién clru cho thay rang,
cac enzyme superoxide dismutase (SOD),
glutathione peroxidase (GSH-Px) va catalase
(CAT) da dudc ghi nhan trén t& bao ca ngua van
[5], do vdy phuong phap nay co thé sir dung dé
danh gia tac dung cua chat chdng oxy hda trén
moé hinh cd ngua vdn bdng cach gian ti€p dinh
lugng ndng do enzyme oxy hda cla ca ngua van,
dong thdi so sanh véi mau déi chirng khong sir
dung chat ch6’ng oxy hoa.

Panh gia tac dung chong viém. Khi dong
vat bi phai nhiém véi cac chat doc, hé thong
mien dich dudc kich hoat, lic nay cac
macrophage sé tdp trung lai, dong thgi giai
phdong nhitng chat chéng oxy hoéa chi thi nhu
cytokine. Cac macrophage dugc san xudt &
xuong, ¢ thé thuc bao dugc cac té bao la, vi
khuan, virus... d&€ bdo vé cd thé. Trong khi do,
cytoklne la cac polypeptlde dugc san xuat tu cac
t& bao cua hé mién dich d& giam nhiém khuan,
tdn thucng, va ddc cho t&€ bao - la kénh dé bao
vé cd thé. Trong cac cytokine, interleukin 6 dugc
ghi nhdn dé& giam chdng viém cho co thé. Do
vay, cd thé sir dung phucng phéap danh gid mdrc
do tdp trung cua cac macrophage hodc
interleukin 6 d& danh gid tac dung chéng viém
cla thudc [6].

Panh gia tac dung bao vé gan. Ca ngua
van co thé dugc sir dung lam mo hinh ddng vét
dé& nghién cltu tac dung bao vé gan cla thudc &
giai doan sém cla ph0| ca ngua van (tlr 120 qic
tudi). O thdi diém nay, ca ngua van da bat dau
tim kiém thic &n va té chiic gan da phat trién
mot cach hoan thién [1]. Cau trdc clia gan ca
ngua van tuong tu nhu cdu trdc cla cac loai
dong vat cé vi, bao gbm cdu trdc gan 3 thuy
dugc cau tao tu nhu’ng té bao gan (hepatocyte)
Ch{rc nang sinh hoc cla gan ca ngua van cung
tuang tu dong vat cd vi bao gom chirc nang san
xudt lipid, vitamin va protein. Ca ngua van ciling
san xudt enzyme cytochrome P450 la enzyme
quan trong trong chuyén hda tuang tu nhu con
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ngudi. Do vay, md hinh ca ngua van vdi gan bi
ton thuong c6 thé phan anh gan bj tdn thuong
cla con ngudi.

Khi gan bi ton thuong trong rat nhiéu bénh vé
gan, viém gan s& xu4t hién. Bénh vé gan va tén
thuang vé gan trén ca ngua van cd thé phat hién
bang nhiéu phuong phap, vi du su thay déi ciu
tric, thay ddi néng d6 enzyme trong huyét
thanh, su’ thay ddi thanh phan cua t€ bao gan
[7]. Khi viém gan xay ra, hoat dong cla alanine
aminotransferase (ALT) tang 1én d€ xic tac su
chuyén hda clia nhém amin, tr d6 cai thién hoat
dong cua gan.

_Nhifng uu di€m cia md hinh ca ngua
van trong danh gia tac caa thuoc. S dung
moé hinh cd ngua van cd nhiéu Igi ich cho viéc
sang loc hoat tinh cta thudc. Nhitng ddc diém
néi bat clia ¢ ngua van dugc sir dung dé nghién
cltu thudc dugc k€ dén nhu: hé gen cua ca ngua
van tuong tu nhu ngudi vé phuang dién hoat
dong vGi 71% protein ngudi, 82% bénh gay ra
bai protein ctia ngudi cling dugc ghi nhan & loai
doéng vat nay. Ca ngua van ciing chlra nhitng
diém hoat ddng clia enzyme va receptor la dich
tac dung clia thubc. Cu tric cac té chirc trong
ca ngua van nhu gan, tim, than... cling tuong tu
nhu ngudi vé su’ phat trién va hoat dong. Quan
trong hon, nhitng tinh chat dugc dong hoc cua
thudc nhu su' phan b8, chuyén hda va thai trir
trén ca ngua van cling tuong tu’ nhu’ ngudi.

Su phat trién cta ca ngua van nhanh, véi cac
giai doan phat trién giéng nhu cac giai doan phat
trién clia cd thé ngudi. C4 ngua van phat trién
nhanh, trung binh sau 3 thang thi thanh ca thé
trudng thanh (hinh 4). C4 ngua van cai trudng
thanh cd thé dé 200 trimg méi [an sinh san va cl
2-3 ngay ¢ thé tiép tuc sinh san, do vay trong 1
[an thi nghiém cd thé thiét k& s6 lugng mau 16n
vGi hiéu qua thong ké cao. Hon thé nira, phoi ca
ngua van trong sudt va dong nhat, phat trién
nhanh, hé théng t& chilic trong cd thé phat trién
hoan thién chi trong 5 ngay sau thu tinh. Nhg
phdi trong suSt ndy ma ca ngua van cd thé st
dung l1am md hinh ddng vat dé nghién ciu su
phat trién clia cac ciu tric bén trong cd thé.

C4 ngua van phat trién trong méi trudng
nudc, do vay tién hanh thir nghiém cac thubc
trén ca ngua van trudng thanh hay tréing rat dé
dang ap dung. Ca ngua van dé tri’ng va phat
tri€n ¢ mdi trudng ngoai co thé me nén th(r
nghiém thudc trén trirng ¢ c6 thé &p dung bang
cach pha lodng va phan tan thuéc vao moi
trudng dung dich nu6i duGng phdi. Vi thudc co
thé truc tiép thir nghiém tac dung trén phdi ca
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nén thuSc khdng bi phadn huy trong co thé me
giong nhu cac loai dong vat khac khi bao thai
nam trong co thé me.

M6t d3c diém ndi bat cia mé hinh ddng vat
cd ngua van la cho phép chuyén gen tao dong
danh dau té bao va dot bién rat de dang. Nhu da
trinh bay & trén, cd ngua van dé tring va thu
tinh & ngoai cd thé me, do vay cd thé thao tac va
ap dung ky thuat tiém DNA hoac RNA vao phoi &
giai doan 1 t€ bao dé thay do6i hé gen hodc gay
dot bién hé gen cua cd ngua van. Ca ngua van
vGi hé gen dot bién sé dugdc nudi duBng va theo
doi dot bién gen & cac thé hé tiép theo. VGi su
phat trién nhanh va vong ddi ngdn cla ca ngua
van, su theo ddi dot bién gen & cac thé hé tiép
theo sé€ thuan tién, ti€t kiém thgi gian va tai
chinh. Trong cac ky thuat chinh stra gen va tao
dot bién gen cong nghé CRISPR/ Cas9 trd nén
rat phd bién cho viéc chinh slra gen & nhiing
diém cu thé bdi su hiéu qua va tién Igi [8]. Mot
trong nhitng uu thé cua ky thuat dot bién gen &
ca ngua van la khi gen ngoai lai dugc tiém cé
chu dich vao cd ngua van co thé tao dot bién dé
mot s6 b phan cla ca ngua van co6 kha nang
phat huynh quang & anh sang cdé budc séng
thich hgp. Nhu da trinh bay, ca ngua van la déng
vat trong subt do vay viéc quan sat kha nang
phat huynh quang & ca ngua van dét bién nhu
chat chi thi sinh hoc sé thuan tién va dé dang
cho cac nghién ctru.

Do nhifng uu diém ndi bat nén md hinh c
ngua van thich hgp s dung lam md hinh tién
ldm sang va lam sang trong nghién clu va phat
trién thudc.

IV. KET LUAN

Trong bai téng quan nay, ching toi da gidi
thiéu mo6 hinh cd ngua van, khai quat vé phuong
phap nubi duBng va ap dung cla ca ngua van la
md hinh ddng vat dé thir doc tinh cta thudc va
tac dung cla thubc. V8i cac uu diém ndi bat so
vGi cac md hinh déng vat khac nhu su’ phat trién
nhanh, kich thudc nho, s6 lugng ca thé ding cho
nghién ctu 16n, hé gen va su phat trién tuang tu
nhu con ngudi, md hinh ca ngua van 1a mé hinh
dong vat tiém ndng dé nghién ctu va phéat trién
thu6c. Hién nay, cac nghién cu sif dung mo
hinh ca ngua vdn ngay cang rong rai khong chi
trong nganh Y Dugc hoc, ma con dugc sir dung
trong cac nganh c6ng nghé sinh hoc, cong nghé
gen - m& ra mot hudng nghién cltu mdi véi chi
phi thap, hiéu qua tiém nang.
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TINH TRANG DINH DUONG VA KHAU PHAN AN CUA TRE HOC
TAI TRWONG MAM NON XA HAI LU'U, HUYEN SONG LO,
TINH VINH PHUC NAM 2021

TOM TAT

Nghién clru mo6 ta cat ngang, ti€n hanh trén 448
tré hoc tai tru’dng mam non xa Hai Luu nam 2021 véi
muc tiéu mo ta tinh trang dinh derng va khau phan
an ban trd cla tré tai trudng mam non xd Hai Luu,
huyén Séng Lo tinh Vinh Phic nam 2021. Perdng
phap danh gia t|nh trang dinh derng dua theo chuan
tang tru‘dng cla WHO nam 2007 va danh gid khau
phan an cua tré theo Nhu cau dinh dutng khuyen nghi
cho ngu’dl Viét Nam cta Vién Dinh duGng nam 2016.
Két qua ngh|en cltu cho thay ty Ié suy dinh duBng
chung g tré la 4,0% trong_ d6 suy dinh derng the nhe
can la 2,0%, the thap coi la 3 3%, thé gay com 13
0,0% va khong cd trudng hgp tré thira can béo phi.
Nang lugng trung binh trong khdu phan cla tré tai
trudng la 555,7 kcal. Ty 1€ % nang lugng do Protein,
Lipid, Glucid cung cdp déu dat mic nhu cau khuyen
nghi. Nhu vay, ty 1& suy dinh dudng & tré em ILra tu0|
mam non & muc thap S0 V(i trung binh chung cuta ca
nuéc va kh&u phan an ban trd cla tré tai trudng da
cung cp tudng doi ddy du néng lugng theo nhu cau
cla tre. )

Tur khoa: Tré em, tinh trang dinh duGng, khau
phan an, truGng mam non.

SUMMARY
THE NUTRITIONAL STATUS AND
CHILDREN'S FOOD OF CHILDREN AT HAI
LUU COMMUNE KINDERGARTEN, SONG LO
DISTRICT, VINH PHUC PROVINCE IN 2021

*Truong Pai hoc Y duoc Thai Nguyén

Chiu trach nhiém chinh: Tran Thi HGng Van
Email: hyppocrateyk88@gmai.com

Ngay nhan bai: 22.4.2022

Ngay phan bién khoa hoc: 15.6.2022

Ngay duyét bai: 22.6.2022

Poan Thi Nhung*, Tran Thi Hong Van*,

Nguyén Thi Thanh Tam*, Hoang Viin LAm*

A cross-sectional study was conducted about a
dietary survey on 448 children who study at Hai Luu
kindergarten in 2021 with the aim of describing the
nutritional status and semi-boarding diets of children
at kindergarten in Hai Luu commune, Song Lo district,
Vinh Phuc province in 2021. The method of assessing
nutritional status is based on the WHO growth
standards in 2007 and the assessment of children's
diets according to the nutritional needs recommended
for Vietnamese people by the Institute of Nutrition in
2016. Research results show that the overall rate of
malnutrition in children is 4,0%, of which underweight
is 2,0%, stunting is 3,3%, emaciation is 0,0% and
there were no cases of overweight or obese children.
The average energy in a child's diet at school is 555,7
kcal. The percentage of energy provided by Protein,
Lipid, and Glucid all meet the recommended needs.
Thus, the rate of malnutrition among preschool
children is low compared to the national average, and
the children's semi-boarding diets at school have
provided a relatively sufficient amount of energy
according to the children's needs.

Keywords: Children, nutritional status,
intake, preschool.

I. DAT VAN PE

Theo UNICEF nam 2016, trén thé gidi co
khoang 154,8 triéu (22,9%) tré em dudi 5 tudi bi
thdp coi; 52 triéu tré dudi 5 tudi bi gdy com
(7,7%); 40,6 triéu tré em duGi 5 tudi bi thira can
(6,0%) [1]. Dinh duGng co vai tro quan trong doi
vGi tré em, dinh duGng khong chi anh hudng &
hién tai ma con tac dong lau dai dén sic khoe cla
tré. Dac biét trong 1000 ngay dau ddi, dinh duGng
rat quan trong trong su’ phat trién ndo bd [2].

Tai Viét Nam, véi su’ thay d6i nhanh chdng
nhitng thoi quen dinh duBng, ching ta dang ddi

dietary
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