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Ung dung ki thuit Multiplex ligation-dependent probe amplification
xac dinh ngwoi lanh mang dot bién gen a-thalassemia

Nguyén Minh Ngoc, Lé Thi Phwong, Trin Huy Thinh, Trin Van Khénh*

Trieong Pai hoe Y Ha Ngi, 1 Ton That Ting, phieong Trung Tuw, qudn Dong Pa, Ha Néi, Viét Nam

Ngay nhén bai 21/12/2021; ngay chuyén phan bién 27/12/2021; ngay nhan phan bién 25/1/2022; ngay chip nhan ding 28/1/2022

Tém tit:

Bénh a-thalassemia phan 16m 1a do dot bién x6a doan gen HBAI va HBA2 giy thiéu hut chudi a-globin cAu thanh nén phan tir
Hemoglobin (HGB). Tity theo s6 lirgng chudi a bi thiéu hut ma mirc d biéu hién 1dm sang ciia bénh & cic cip d9 khac nhau.
Bénh di truyén lin trén nhiém sic thé thudong nén viéc xac dinh ngudi lanh mang djt bién gen a-thalassemia cé y nghia quan
trong trong tw van di truyén trwde sinh va trude hon nhan nham giam ty 1é mic bénh trong cong dong. Bang k¥ thuat Multiplex
ligation-dependent probe amplification (MLPA) trén miu mau ctia 15 ngwoi nghi ngo' mang dot bién gen a-thalassemia, két qua
xét nghiém céc chi s6 hong cau (RBC) va huyét sic to di xac dinh dwoc 12/15 ngwdi mang dot bién -2, 1/15 ngwdi mang dot bién
-a*7, 1/15 ngwdi mang dot bién -a*2 va 1/15 ngwoi mang dot bién diém Hb constant spring (-a™<).

Tir khéa: gen o-thalassemia, Hb constant spring, MLPA, ngudi mang dot bién, --5£4, -0%7, -o*2,

Chi 56 phén logi: 3.1

1. it van de

a-thalassemia 1a mot bénh tan mau bam sinh do giam san Xuat
chudi a-globin ciia huyét sic t6. Bénh dugc tim thay trén toan thé
gioi, trong d6 phan 1on ¢ céc khu vyc: Dia Trung Hai (19%), chau
Phi (41,2%) va Dong Nam A (44,6%) [1]. Hién nay, khoang 5%
dan s6 thé giéi mang dot bién gen o-thalassemia, bao gdm dang
a*~thalassemia va o°-thalassemia, phan bé rong rii & céc ving va
qudc gia khac nhau (chi yéu 6 Pong Nam A). Tai Viét Nam, ty 1&
ngudi mang dot bién gen bénh dugc phat hién véi tan s6 cao nhat
trong khu vuye [2, 3].

Bénh o-thalassemia la bénh di tmyén lan trén nhiém sic thé
thuong, giy ra do dot bién 2 gen a-globin (HBAI va HBA2) nim
trén nhiém sdc thé s6 16 dan dén giam hodc thiéu hut tong hop
chudi a-globin. Moi gen gdm 2 alen quy dinh téng hop chudi
a-globin, nhu vy moi phan tr HGB gom 4 chudi a-globin, tiy
thudc vao sb luong alen bi dot bién va dang dot bién ma céc bicu
hién lam sang cua bénh a-thalassemia xay ra ¢ cac muc do khac
nhau. 90% céc truong hop 1 do dot bién xoa doan gen, co thé
xdy ra trén 1 hodc cd 2 gen HBAI va HBA2, hodc toan by cum
gen a-globin, bao gom ca gen ¢ globin; 10% con lai la dot bién
diém [4]. Nhiing dot bién nay s€ tao ra cac alen dot bién & dang
a-thalassemia (mét ca 2 gen a trén cing 1 nhiém sic thé dan dén
khong tong hop duoc chudi a-globin) va o'-thalassemia (mét hodc
bét hoat 1 gen « trén 1 nhiém sac thé dan dén giam tong hop chudi
a-globin) [2].

Nguoi lanh mang dot bién gen bénh 14 nhimg nguoi chi mang
1 dot bién o°, hodc 1-2 dot bién a”. Nhitng nguoi nay tuy khong
c6 biéu hién 1dm sang, chi xuat hién thiéu mau nhe khi lam xét
nghiém cong thirc mau, nhung khi 2 nguoi mang dot bién gen lay
nhau ho c6 nguy co sinh ra nhitng dira con bi bénh v6i xc suat 1
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25%. Vi vy, viéc xac dinh dot bién trén nguoi lanh mang dot bién
gen bénh hudng t6i muyc ti€u tu van di truyén, tir d6 ngdn ngua va
giam ty I¢ mac bénh trong cong dong la rat can thiét.

K§ thuat MLPA ¢6 d6 chinh xac cao va két qua nhanh chéng,
1a phuong phap hiru ich trong viée xéc dinh céc dot bién xoa doan
dong hop tu cling nhu di hgp tu. Dong thoi cling xac dinh cac dot
bién ldp doan va mot vai dot bién diém thuong gip trong cum gen
a-globin. Xuét phat tir thyc tién néu trén, nghién ctru dugc tién
hanh v6i myc tidu: “Xac dinh cac dot bién gen ¢ nguoi lanh mang
dot bién gen bénh a-thalassemia bang ky thudt MLPA”

2. Doi twgng va phuong phap nghién ciiu

2.1. Doi twong

Nhom nghién ciru: 15 nguoi duge chon dya trén xét nghiém
cong thuc mau bat thuong: RBC>5,5 T/L, MCH<27,0 pg,
MCV<80 fL, HGB<130 g/l va ket qua dién di huyet sac to binh
thuong. Cong thitc mau cia nguoi lanh mang dot bien gen bénh
duogc tong hgp 6 bang 1.

Bang 1. Cong thirc mau va chi sé dién di huyét sic té cla
nhoém nghién ciru.

n=15 Trung binh (£SD)
RBC (T/L) 5,73+0,54
HGB (g/L) 127,61+17,62
MCYV (fL) 67,2+3,47
MCH (pg) 21,55+1,49
HbAT1 (%) 97,07+1,43
HbA2 (%) 2,73£1,15

1
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Applying Multiplex ligation-dependent
probe amplification technique to identify

a-thalassemia carriers

Minh Ngoc Nguyen, Thi Phuong Le, Huy Thinh Tran,
Van Khanh Tran®

Hanoi Medical University, 1 Ton That Tung, Trung Tu Ward, Dong Da District, Hanoi, Vietnam
Received 21 December 2021; revised 25 January 2022; accepted 28 January 2022

Abstract:

a-thalassemia disease is mostly caused by mutations in the
HBAI and HBA2 genes thatlead to the deficiency in the o-globin
chain, which builds up the haemoglobin molecule. Depending
on the number of missing a chains, the clinical manifestations
of the disease are at different levels. This disease is inherited
in an autosomal recessive manner, hence identifying healthy
individuals carrying mutations in the o-thalassemia gene is
essential for prenatal and premarital genetic counselling to
reduce the incidence in the community. Multiplex ligation-
dependent probe amplification (MLPA) technique was used
to determine 15 people who were suspected of carrying the
a-thalassemia gene based on their complete blood count.
This study identified that there were 12/15 people carrying
--SEAmutation, 1/15 carrier having -¢*” mutation, 1/15 carrier
having -¢*’ mutation and 1/15 person carrying point mutation
Hb constant spring -oC,

Keywords: Hb constant spring, MLPA, mutation carriers,
o-thalassemia, --524, -7, -a*2,

Classification number: 3.1

Tiéu chudn logi trir: Nhimg ngudi thibu mau do thiéu sat.

Nhém chirng: Mau méu cta 5 nguoi truong thanh co cong thire
mau binh thuong: $6 luong RBC: 4,0-5,5 T/L; MCH: 27,0-34,0
pg; MCV: 80-95 fL; HGB: 30-150 g/I. Két qua dién di huyét sic t
binh thuong: HbA1 96,5-98,5% va HbA2 1a 1,5-3,5%.

Céc mau trong nghién ctru dugc thu thap va tién hanh cac ky
thuat sinh hoc phan ttr tai Trung tdm Nghién ctru Gen - Protein,
Truong Pai hoc Y Ha Noi.

2.2. Phuwong phap nghién ciru

Ky thudt tach chiét DNA: DNA dugc tach tir miu mau toan
phan bing bo kit Wizard® Genomic DNA Purification Kit ciia
Hing Promega, Hoa Ky. Quy trinh tach chiét tuan theo hudng dan
ctia nh san xuét.

Néng d6 va do tinh sach cua DNA sau tach chiét dugc kiém tra
bang phuong phap do quang trén may NanoDrop: nong d0 DNA
80-200 ng/pl, danh gia d9 tinh sach bang ty 1¢ A260/A280=1,8-2,0.
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Ky thudt MLPA: Nghién ctru st dung bg kit SALSA MLPA cua
Hang MRC Holland (Ha Lan) v6i b dau do P140 danh cho chan
doan o-thalassemia.

Tién hanh: 5 ul DNA c6 nong do tdi wu trong khoang 50-250 ng
da khir RNA dugc sir dung 1am khuén cho phan tmg. MLPA gdm 4
bude chinh 1 bién tinh, lai héa diu do, PCR va dién di mao quan.
Céc budc thi nghiém va chu trinh nhiét cua phdn tmg dugc thuc
hién tuan theo quy trinh chung ctia nh san xuat.

Két qua MLPA dugc phan tich trén phan mém COFFALYSER Net
dé tinh gia tri Dosage Quotient (DQ - thuong s6 cuia tin hiéu dinh
méu nghién ciru so voi mau déi chimg). Nhitg dinh ¢6 gia trj DQ
trong khoang 0,8-1,2 1a binh thuong; DQ=0 tuong duong véi dot
bién mét doan ddng hop tir; DQ trong khoang 0,4-0,65 duogc xac
dinh 1a x04 doan di hop tr; DQ 1,3-1,65 1a c6 dot bién 1dp doan.

Pao dirc nghién ciru: Nhimg ngudi mang dot bién gen bénh
a-thalassemia tham gia vao nghién ctru ndy mét cach tu nguyén.
Ho duoc thong bio két qua xét nghiém gen va bao mat thong tin
ca nhan. Nguoi tham gia c6 thé rat khoi nghién ctru bat ¢t luc nao.

3. Két qua

3.1. Pt bién phat hign dwoc trén ngwoi linh mang dit bién
gen bénh

Dot bién mat doan lon: Bfing ky thuat MLPA, nghién ctu da
xac dinh dugce 14/15 nguoi lanh mang dot bién mét doan 16n vung
gen a-globin. Trong do, 12/15 (80%) ngudi mang dot bién -S4,
1/15 (6,67%) nguoi mang dot bién -o*” va 1/15 (6,67%) ngudi
mang dot bién -a*2. Két qua phan tich MLPA cta timg nhom dot
bién dugc thé hién ¢ hinh 1.

Hinh 1. Két qua MLPA ctGia nhém chirng va nhém nghién ctru
c6 dot bién mat doan I&n. Truc tung bidu thi gia tri DQ cla cac
mau, truc hoanh biéu thi cac dinh cGa dau do trong bo kit MLPA
P140. (A) Nhém chirng; (B) Nhdm mang dét bién --S&4; (C) Nhém
mang dot bién -a*7; (D) Nhém mang dot bién -a*2.



Két qua MLPA ciia nhém chimg (hinh 1A) cho thdy, cac dinh
cia cum gen quy dinh tong hop chudi a-globin (trong khung mau
d6) ¢6 chiéu cao déu nhau va gi4 tri DQ déu ndm trong gia tri binh
thuong (khoang 0,7-1,3 theo nhu khuyén cao ctia nha san xuat).
Hinh 1B céc dinh tir HBM dén HBQ! (trong khung mau do) c6 gia
tri DQ 0,4-0,65, thip hon khoang 1/2 so véi ngudi binh thuong,
twong tmg v6i khoang mét doan -4, Tuong tw nhw vay, hinh 1C
thé hién dot bién gdy mat doan gen HBA! ctia dot bién -*7 va hinh
1D c6 tin hi¢u céc dinh tai vung gen HBA2 thép hon véi nhom
chimg, twong mg voi doan gen mat gay dot bién -a*2.

Dot bién diém -a™: Co 1/15 (6,67%) ngudi duge xac dinh
mang dot bién diém -/ trong nghién ctru nay (hinh 2).

184nt

269n!
1300t
142nt

HBZ region-up - 346nt
HBZ-1 - 436nt
HBZP1 region-down - 292nt

POLR3IK-3 - 463nt
HBA-HS40-- - 178nt
HBA-HS40-- - 382nt
HBZ region-up - 36ant
HEBM region-up -
HBAZ-up - 391nt
HBA2-up - 373nt
HBAZ-up - 147nt
HBAZ-up - 328nt
HBA1£2-1 - 220t

Referen:
Referen:
Referen:
Referen:
Referan:

Hinh 2. Két qua MLPA cua ngwoi lanh mang dot bién diém -at®cs,

Nguoi mang dot bién o/ 6 két qua MLPA gan giong voi
két qua cua nhom chimg, gia tri DQ cua cac dau do déu nidm trong
khoang 0,7-1,3 nhung xuat hién thém dinh HBA2-CS.

Tong hop két qua MLPA ctia 15 ngudi lanh mang dot bién gen
bénh dugc thé hién ¢ bang 2.

Bang 2. Cac dang dot bién va kiéu gen phat hién trén gen
a-globin.

Dang dot bién Tén dot bién  Kiéu gen S6 lrgng (n=15)
Di hgp tir -037 -o>7/oa 1 (6,67%)
Di hgp tr -o*? -o*/o 1 (6,67%)
Chua x4c dinh dugc -/ oS/aa 1 (6,67%)
Di hop tir = -SE4 [y, 12 (80%)

Tét ca 15 nguoi tham gia nghién ctru déu ¢ dot bién gy bénh
a-thalassemia, trong d6 co 14/15 (93,33%) ngudi mang dot bién
mit doan 16n va 1/15 (6,67%) nguoi mang dot bién diém gay bénh.
12/15 (80%) ngudi mang dot bién -4, céc dot bién -a*, -a*2 va
-a™C déu dugc phat hién véi ty 18 1/15 (6,67%) ngudi véi mdi
loai dot bién.
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4. Ban luan

Hién nay, ¢ nhiéu ky thuat sinh hoc phan tir da dugce phat trién
cho phép xéc dinh chinh xac dot bién gen a-globin phd bién hodc
hlem gip, gitip gidi thich cac kiéu hinh khac nhau ctia bénh, Mot
56 nghlen ctru str dung cac phuong phap khac nhau nhu Gap-PCR
va gidi trinh tw DNAS, 6]. Mbi ky thudt déu co uu diém va nhugc
diém cua no. Tiy theo didu kién, muc dich va dbi twong nghién
ctru khac nhau ma moi cong trinh Iya chon ky thudt phu hop, hodc
két hop nhiéu k¥ thuat gitp cho két qua chinh xdc nhit trong thoi
gian ngdn nhat, v6i chi phi hop ly nhat. Hon 128 loai dot bién gen
a-globin gy ra bénh o-thalassemia da dwogc tim thiy. Su tuong téc
giita cac dot bién nay co kha ning ngay cang tao ra cac kiéu hinh
khac nhau. Mtrc d§ nghiém trong cua bénh twong quan cht ché
voi viée gidm hoat dong cua gen a-globin [7].

:

20000{ =

45000

RM1-1 (DD}

40000

HBZ regian-up

35000

w
HBA-HS40-
HBAZ-Up
HBO1.3

%

(TFGEint 01

AONIAY
Reference”

30000

POLRIK 3

25000

HBZ tegan-ug
Reference
RGS1110

HBZ

15000~

10000

5000

N

‘
§
{if

Nghién ctru nay sir dung k§ thuat MLPA, giong voi nghién ctru
cuaJ.Z. Liu va cs (2008) [8]. MLPA dugc chon lam k¥ thuat chinh
dé xac dinh dot bién gen o-globin trong nghién ctru vi né c6 mot
s wu diém so v6i cac ky thudt thong thuong khac dugc st dung
dé phat hién bénh a-thalassemia. Ky thudt Gap-PCR chi c6 thé xac
dinh céc dot bién mat doan da biét va khong thé xéc dinh duogc cac
dot bién diém. MLPA 1a mot k thuat co do nhay va do dic hiéu
cao, khong chi ding lai ¢ viéc xac dinh duoc cac dot bién mit doan
phd bién da biét trude, n6 con cb thé xac dinh duoc cac dot bién
mat doan hiém hodc méi phat sinh cta cac gen a-globin gay bénh
o-thalassemia. Ngoai ra, MLPA con c6 thé phat hi¢n dugc dot bién
lap doan va diém -a< 8, 9],

Trong nghién clru ndy, cac tac gia quan sat thay dot bién -S4
chiém 80% tong s6 miu phan tich, trong khi -a*7, -a*2 va -a/<
co6 cung ty 1¢ 6,67%. C. Hockham va cs (2019) [5] da phat hién
ra rang, -5 13 dot bién -thalassemia phd bién nhét & khip khu
vyc Pong Nam A, twong ty nhu nhiing gi di dwgc tim thiy trong
nghién ciru nay. Ngoai ra, mirc 49 xuat hién ciia -thalassemia 1a -a*7
13 pho bién va - chiém phan 16n cac dot bién khong xoa doan
16n trén toan khu vuc. Tan sd gen cua bénh o-thalassemia dugc
nghién ctru 6 Campuchia voi -o* 1a bién thé pho bién nhat [6].
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Nghién ctu cia T. Munkongdee va cs (2016) [6] ciing xac dinh
céc tan s 1a 0,3-0,8% doi véi -a*2, 0,8-1,1% dbi véi - va 2,1-
4,4% @6 v6i dot bién - trong cong dong ctng voi dot bién
-aPhséa((,9-3,6%). Tan s6 alen -o*” dugc xac dinh bi R. Ahmad
va cs (2013) [10] trong cc quan thé Malaysia khéc nhau dao dong
trong khodng 6,2-29%. R. Ahmad va cs (2013) [10] cling phat hi¢n
ra rang, ty 1 alen -o*? gap ¢ quan thé bénh nhan Ma Lai 14 0-1,3%.
Két qua nghién ctru khong twong quan véi cac nghién ctru trén do
$0 lugng mau it. Do do, két qua ctia nghién ciru chua thé hién dugc
su phan bd chinh xéc cia cic dang dot bién gen o-globin trong
cong dong ngudi Viét Nam.

Dot bien mat doan -4 chiém ty 1¢ cao trong nghién ctu nay.

Két qua nay phu hgp véi thuc té rfing, kiéu mét doan nay la dang
dot bién pho bién nhat 6 Dong Nam A, din dén thiéu 2 gen a-globin
trén nhiém séc thé 16 [11]. Trang thi dong hop tir ctia dot bién nay
(-=5F4/--5) s€ lam mit hoan toan 4 gen a-globin, do d6 khong thé
tong hop chudi a-globin. Néu truong hop nay xay ra khi mang
thai s& lam phét sinh qua trinh tw tring hop cac chudi y globin
trong bao thai, tao ra Hb Bart’s; loai a-thalassemia nay khong co
kha ning giai phong oxy dén mo, gay phu thai, do d6 thai nhi s&
chét hodc chi sdng dwgc mot thoi gian rat ngén sau khi sinh [12].

-a™C duge tim thay véi ty 1¢ thap trong cac miu nghién ciru
ctia nhom tac gia (1/15 méau). O Dong Nam A, -a*< dic biét phd
bién ¢ Thai Lan va Lao [13]. O cc nude khéc trong khu vire Dong
Nam A, trong d6 c6 Viét Nam, s6 ligu vé ty 1é mang -a'*“ trong
dan s6 con han ché [14]. Dot bién -a* dugc gy ra boi su thay
thé TAA->CAA & vi tri codon két thic ciia gen HBA2 (c.427T>C),
gy ra su khéo dai chu01 protein a-globin. Viéc nghién ciu g
trong cong dong 1a rat quan trong. Té bao RBC ¢ lién két chudi
globin -a% d3 dugc chimg minh s& gy ra hién tuong tan huyét.
Thong thuong, di hop tir cua -/ khong co tri€u chimg, nhung
khi két hop v6i su x6a doan -4 ¢6 thé gy ra bénh HbH [15]. Vi
vay, viéc xac dinh cac dot bién nay dong vai tro rat quan trong
trong viéc tu van di truyén trude sinh va sang loc trude sinh.

Ky thuat MLPA c6 d6 nhay va dac hi¢u cao nén hoan toan
c6 thé tmg dung trong chan doan xac dinh cac dot bién xéa doan
va dot bien o trén gen a-globin gdy bénh o-thalassemia. Tuy
nhién, do kinh phi han hep, nghién ctru méi chi tién hanh ¢& miu
nho, chua danh gi4 duoc tin suit nguoi lanh mang dot bién gen
bénh a-thalassemia trong dan so. Ngoai ra, con khoang 10% dot
bién diém trén cum gen a-globin khong thé phat hién bang phuong
phap MLPA. Vi vay, can két hop thém phuong phap khac nhur
gidi trinh ty gen Sanger hodc Next-generation sequencing trén
c& mau 16n dé xac dinh dugc toan bo cac dot bién gen gay bénh
a-thalassemia va dua ra ban dd dot bién gen a-globin ciing nhu tan
sudt ngudi lanh mang dot bién gen bénh a-thalassemia trén quan
thé ngudi Viét Nam.

£ a
9. Ket luan

Bé'mg k§ thuat MLPA nghién ctru da xac dinh dugce 4 loai
dot bién trong 15 mau nguoi lanh mang dot bién gen bénh
a-thalassemia. Bao g6m 3 d6t bién x6a doan (-5, -o*7, -a*2) va 1
dot bién diém -, Dang x6a -4 dugc tim thay nhiéu nhét trong
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tt ca cdc mau voi 12/15 nguoi mang kiéu xoa doan nay. Cac dot
bién khac dugc xac dinh voi s6 luong thip hon: 1/15 ngudi mang
dot bién -7, 1/15 nguoi mang dot bién -a*2 va 1/15 ngudi mang
dot bién -a.
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Khao sat dgt bién mdt so gen lién quan dén ung thw phoi khong té bao nhé
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Tom tit:

Cho dén nay, ung thu phdi (UTP) 1a mot trong nhirg bénh ung thw dwgc hiéu ro vé co ché phén tit, ¢6 ty 16 mic va tir vong cao
trong dén so chung. Phat hi¢n cac dot bién gen lién quan dén UTP déng vai trd quan trong dé chi dinh phwong phap diéu tri dich
(Tyrosine Kinase inhibitors - TKI), tir d6 cai thién thoi gian song khong tién trién bénh ciia bénh nhan. Nghién ctru dwogc thwe
hién nhim Kkhio sat mot s6 dang dot bién gen lién quan dén UTP khong té bao nhé (KTBN) bang ky thuit giai trinh tw thé h¢ méi
(Next-generation sequencing - NGS) trén mAu mo sinh thiét ciia bénh nhan. Nghién ciru dwge thyc hi¢n bing phwong phip mé
ta ciit ngang trén 40 bénh nhan UTPKTBN dwge xét nghiém phat hién dot bién gen trén miu md bang NGS. Két qua cho thiy,
da s6 bénh nhan I3 nam gi6i (70,0%), trén 60 tudi (65%), & giai doan mudn (100%) va chwa diéu tri gi (85%). 26/40 bénh nhan
o6 phat hién dot bién, trong do djt bién c6 tin suét cao nhit trén gen EGFR (27 5%) va KRAS (20, 0%), tlép theo 1a ALK (12,5%),
BRAF (5,0%), Kkhong phat hi¢n cic dt bién trén NRAS, ROSI va PIK3CA. Tan suit cac dang dot bién lién quan dén tinh nhay

cam thudc dich kha cao, khong phat hién cac dang djt bién khang thudc.

Tir khéa: diéu tri dich, dot bién gen, gidi trinh tw thé h€ méi, ung thw ph01 khong té bao nhé.

Chi 56 phin logi: 3.1
1. Dat van dé

UTP 14 bénh ung thu phd bién thtr hai va 1a nguyén nhan gay
tir vong hang dau trén thé gidi vao nam 2022, trong d6 UTPKTBN
14 loai phd bién nhét (chiém 80-85% tong s6 ca UTP) [1]. Tai Viét
Nam, phﬁn 16n bénh nhan phat hién UTP ¢ giai doan mudn khi cac
phuong phap diéu tri truyén thong it hiéu qua, vi vy sy phat trién
cua li¢u phap TKI mo ra mét huong diéu tri méi cho bénh nhan
ung thu n6i chung va UTP néi riéng. Hau hét cac thudc dich khong
gy chét té bao ung thu mot cach cdp tinh ma lam cho chung bj G
ché phat trién tu phat hodc chuyén dang sang tinh trang yén lang.
Tuy nhién, hiéu qua cua thude TKI phu thudc vao tinh trang dot
bién céc gen ma hoa cac protein nam trong con duong tin hiéu té
bao ung thu. Hién nay, nhiéu thy thé 1 dich diéu tri UTP di duoc
{mg dung trong diéu tri 1am sang nhu EGFR, ALK, BRAF cho thiy
hiéu qua 14m sang tot hon, thoi gian song khong tién trién va thoi
gian sdng tong thé kéo dai hon so voi diéu tri hod chat don thuan
[2]. Tuy nhién, sau mot thoi gian diéu tri, phan 16n bénh nhan xuét
hién tinh trang khang thudc, day ciing 1a thach thirc 16n trong viéc
tmg dung diéu tri cua liéu phap nay. Mot s dot bién gen khic nhu
KRAS, ROSI, PIK3CA, NRAS ciing 14 nhing dot bién thuong gip
trong UTPKTBN va dang dugc nghién ciru phat trién cac thude
TKI dya trén nhitng dich phan ti nay. Vi vay, viéc xac dinh dang
dot bién gen trén bénh nhan UTPKTBN rét quan trong dé Iyra chon
phuong phap diéu trj phit hop, theo doi sur tai phat cta khdi u va
cai thién ty 1¢ séng cta bénh nhan.

“Tac gia lién hé: Email: vuthiha@hmu.edu.vn
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NGS 1a m6t trong nhimg k¥ thudt hién dai, cho phép doc trinh
tu voi d6 dai o thé bing ca hé gen (hang ty base). Khac vdi cac
phwong phép giai trinh ty Sanger truyén thong chi cho phép doc
trinh ty v6i do dai nho trén cac gen dich va quy trinh phie tap khi
mudn phat hién nhidu gen dich, NGS cung cap kha nang cao hon
dé ‘phat hién cac gen méi, dinh luong cac bién thé hiém gap va ¢6
thé xé4c dinh cac thay d6i don nucleotid trén hang nghin ving muc
tiéu, tham chi ca hé gen.

0 Viét Nam, TKI dya vao dot bién gen da budc dau duoc ap
dung phd bién hon & bénh nhan méc UTP giai doan muén. Da co
mot s0 nghién ciru trude day vé dot bién gen trong UTP nhung tap
trung ch yéu vé gen EGFR & mdt s6 exon ma chura khao sat dugce
toan by gen EGFR cling nhu cac gen khac co lién quan toi UTP.
Hon nira, sy phat trién ciia k¥ thuat NGS da gop phan phét hién
ngay cang nhiéu céc bién thé méi duge ing dung trong TKI. Vi
vdy, chiing t6i tién hanh nghién ciru niy nham muc tiéu khao sat
mot sb dang dot bién gen lién quan dén UTPKTBN bang NGS trén
mau mo sinh thiét ctia bénh nhan.

2. Déi tuong va phuong phap nghién ciiu
2.1. Poi tirong

40 bénh nh?}n UTPKTBN tai Bénh vién DPai hoc Y Ha Noi, tur
thang 7/2020 dén thang 3/2022.

Tiéu chucfn) chon mdu: Pugc chan dog’m xac dinh UTPKTBN
(theo tiéu chuan cua AJCC VII (4)), c6 ddy du thong tin vé hanh
chinh, tién str, giai doan bénh UTP, ket qua giai phau bénh.
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Abstract:

To date, lung cancer is one of the most well-understood cancers
in terms of molecular mechanisms, with high incidence and
mortality rates in the population. Detecting lung cancer-
related gene mutations plays a vital role in offering targeted
therapy, thereby improving the progression-free survival and
overall survival rates of patients. This study aims to identify
some clinical features and factors related to non-small cell lung
cancer and detect some types of gene mutations related to non-
small cell lung cancer by new-generation sequencing techniques
on biopsy tissue samples of patients. 40 patients with non-small
cell lung cancer who were tested to detect gene mutations in
biopsy tissue samples by next-generation sequencing. Results
showed the majority of patients were male (70%), over 60 years
old (65%), in the late stage (100%), and have not received any
treatment (85%). 26/40 patients have detected mutations, in
which mutations are most frequently in EGFR (27.5%) and
KRAS (20.0%), followed by ALK (12.5%), BRAF (5.0%), did
not detect mutations on NRAS, ROS1, and PIK3CA. The rate
of mutations related to the target drug susceptibility was quite
high, no resistant mutants were detected.

Keywords: gene mutation, next-generation
non-small cell lung cancer, target therapy.

Classification number: 3.1

sequencing,

Tiéu chudn logi trir: Céc truong hop khong dép ting it nhat mot
trong cac tiéu chuan lya chon trén.

2.2. Phuong phap nghién ciru
Thiét ké nghién ciru: Nghién ctru cit ngang, md ta.

C& mau nghién ciru: 40 bénh nhan. Bénh nhan dap tmg tiéu
chuan lya chon s& dwoc danh gia va ghi nhan cac thong tin 1am
sang. Qua trinh danh gi4 tinh trang dot bién mot sb gen lién quan
UTPKTBN bang k¥ thuat NGS.

Thu thdp va xir 1y mau mé sinh thiét: Thu thip mau md sinh
thiét sau khi bénh nhan da dugc chin doan x4c dinh UTP dua vao
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két qu gidi phdu bénh. Miu mo dugc sir dung 1a md sinh thiét dic
trong khoi nén (FFPE).

Tach chiét DNA: Tach chiét DNA tir mau md UTP sir dung
bo hoa chat QIAamp DNA FFPE Tissue (Qiagen, My) va gDNA
(DNA genome) hoa tan trong 20 pl elution buffer.

Chudn bi thir vién: DNA sau khi tich chiét dugc chuan bi
thu vién béng bo kit NEBnext dsDNA fragmentase va NEBnext
Multiplex Oligos Dual. San phém sau khi duoc chon loc s€ dugc
khuéch dai qua PCR biang cip mdi P5 index (chira trinh tw ma hoa
mau) va P7 adapter. San pham DNA sau khi khuéch dai s& duoc
tinh sach béng KAPA Pure Beads (KAPA biosystems).

Lam giau cdc phdn manh DNA tir gen muc tiéu: San phim
PCR tir bude tao thu vién s& dugc tién hanh lai voi hdn hop mau
do ¢6 chita gen va gén biotin ddc hiéu cho cic gen muc tiéu. Quy
trinh sir dung theo bo kit xGen Lockdown Reagents. Cac mau do
duoc thiét ké va tong hop boi xGen panel (IDT).

T6i wu quy trinh gidi trinh tw NGS voi dj sdu [6n: Phan cit
va chon loc kich thudc gDNA tir ching duong (chiing t6i st dung
Tru-Q1 va EML4-ALK Reference Standard ttir Hing Horizon lam
ching duong). gDNA tir céc chimg dwong mang dot bién va tir
miu khong mang dot bién s& duoc phan cat bing bo kit NEBnext
dsDNA fragmentase.

Gidi trinh t NGS: Mau sinh thiét mo sau khi duogc téch chiét,
chuin bi thu vién va lam giau gen muyc tiéu s€ duoc tién hanh
giai trinh ty trén hé thong may giai trinh ty gen thé hé¢ moi MiSeq
(Illumina).

Phan tich két qua gidi trinh tw: Céc bién thé di truyén duoc
khao sat bao gém: dot bién diém, méit doan va chén doan ngén
(dudi 20 nucleotide) trong ving ma héa (coding region) va ving
lan can voi intron (-20/+10 nucleotide tir exon) cua cac gen EGFR,
KRAS, ALK, ROSI, BRAF va NRAS. Cac gen khac khong duoc
khéo sat trong nghién ciru nay. Cac dot bién lién quan dén ¥ nghia
lam sang cia cac gen EGFR, KRAS, NRAS, ALK, BRAF va ROSI
dugc kiém tra. Dot bién co ¥ nghia lam sang duya trén cac loai
thudc dugc chap thuan boi Co quan Quan 1y thude va Thyc pham
Hoa Ky (FDA) va huéng din cua Mang ludi Ung thu quéc gia Hoa
Ky (NCCN).

Phan tich thong ké: Quan 1y, phén tich thong tin va xi 1y s0
liéu bang phan mém thong ké SPSS 21.0.

3.Kétqua
3.1. Diic diém lim sang va mt s yéu t6 lien quan UTPKTBN

Két qua bang 1 cho thiy, do tudi khoi phat trung binh 1a 62
tudi, trong d6 chit yéu 1a nhom tudi trén 60 (65%). Nam giéi mic
bénh chiém ty 1¢ 70%, nhidu hon nir gi6i (30%). C6 12 truong
hop UTPKTBN ¢ tién sir gia dinh 1-2 nguoi méc ung thur (chiém
30%), tit ca c4c bénh nhan déu thudc giai doan III-1V, trong d6 15
truong hop chua c6 di cin xa (chiém 37,5%) va 6 truong hop di
can nhiéu co quan (chiém 15%). Tan suat bénh nhan chua didu tri
chiém cao nhét voi 34 truong hop (85%), 4 truong hop di diéu tri



héa xa tri (10%), 1 trudng hop di phau thuat (2,5%) va 1 truong
hop dang diéu tri TKI (2,5%). Hau hét cac bénh nhan déu thuge
UTP biéu mo tuyén chiém 97,5% chi co 1 truong hop UTP biéu
md vay (2,5%).

Bang 1. Dac diém dich té, 1am sang, can lam sang cua doi
twong nghién curu.

Dic diém Tén s6 (n) Tan suit (%)
Tubi trung binh 6248,9
Tubi khoi phat <60 14 35%
>60 26 65%
Nam 28 70,0%
Giodi tinh
N 12 30,0%
Khong c6 ai 28 70,0
Tién s gia dinh 1-2 ngudi mic 12 30,0
>2 ngudi méc 0 0
o Giai doan I-11 0 0
Giai doan bénh
Giai doan III-IV 40 100
Di can 1 co quan 19 47,5
Tinh trang di can ~ Di can nhiéu co quan 6 15,0
Khong di can xa 15 37,5
Chua diéu trj 34 85,0
. Phéu thuat 1 2,5
Tinh trang diéu tri
Hoa xa tri 4 10,0
TKI 1 2,5
o UTP biéu mo tuyén 39 97,5
Giai phau bénh =
UTP te bao vay 1 2,5

3.2. Mt sé dang dpt bién gen lién quan dén UTPKTBN

Tén suét phat hién dot bién 14 65%, trong d6 dot bién gen
chiém tan suat cao nhat 13 EGFR (27,5%), cic gen KRAS, ALK va
BRAF 1an luot 1a 20, 12,5 va 5%, khong gip cac dot bién trén gen
ROSI, NRAS va PIK3CA (bang 2).

Bang 2. Phan b cac loai dot bién.

Tén gen Tan s6 (n) Tan suit (%)
EGFR 11 27,5

KRAS 8 20,0

ALK 5 12,5

BRAF 2 5,0

ROSI 0 0

NRAS 0 0

PIK3CA 0 0

Khéng c6 dot bién 14 35,0

Téng 40 100

Két qua bang 3 cho théy, trong 11 bénh nhan phat hién dot
bién trén EGFR, dang dot bién chiém ty I cao nhat 1a dot bién sai
nghia trén exon 21 (54,5%), it gap nhat 1 truong hop dot bién sai
nghia trén exon 18 (9,1%) va ¢6 4 truong hop mét doan trén exon
19 (36,4%)).
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Bang 3. Phan b6 dot bién gen EGFR.

Vitriexon  Dang dotbién Nucleotid thay ddi  Tansé (n) Tin suét (%)
Exon 18 G719A ¢.2156G>C 1 9,1

Exon 19 Mit doan 4 36,4

Exon 21 L858R ¢2573T>G 6 54,5

Téng 11 100

Trén gen KRAS, chi phat hién dot bién trén exon 2, gap nhidu
nhét la dang dot bién sai nghia G12C (chiém 50%), cac dang con
lai G12A, G12V va G13C déu chiém tan sudt 12,5% (bang 4). Trén
gen ALK chi phat hién dang dot bién dung hop gen ALK-EMLA4 v6i
5 truong hop.

Bang 4. Phan b6 mét s6 dang dot bién gen KRAS.

Vitriexon Dangdotbién Nucleotid thay d6i Tén s (n) Tin suét (%)
GI2A ¢35G>C 1 12,5
Gl2C C.34G>T 4 50,0
Exon 2
Gl2v ¢35G>T 1 12,5
GI3C ¢37G>T 1 12,5
Téng 8 100

Trén gen BRAF, phat hién 2 truong hop dot bién sai nghia trén
2 codon khac nhau c6 dang dot bien lan lugt la V60OE va G596V
(bang 5).

Bang 5. Phan bé mot s6 dang dét bién gen BRAF.

Vitriexon Dangdjtbién Nucleotid thay ddi Tinso (n) Tan suit (%)
V600E c.1799T>A 1 50
Exon 15
G596V c.1787G>T 1 50
Téng 2 100
4. Ban luan

Trong 40 bénh nhan tham gia nghién cuu, ty I¢ nam/nir 1a
2,3/1, d6 tudi trung binh méc bénh 1a 62 (dao dong tir 41 dén
81 tudi), hay gip nhét 1a nhom tudi trén 60 (65%). Trong y vin
cling nhu céc nghién ciru gan déy trén thé giéi déu cho thiy
rang, UTP gip nhiéu hon ¢ nam gidi, két qua nay ciing phit hop
v6i nhiéu nghién ctu vé UTP trude day tai Viét Nam.

Vé dic diém 1am sang, tat ca cac bénh nhan déu & giai doan
muén (giai doan II-1V), trong d6 c6 15% trudng hgp cd di can
xa it nhat 2 co quan va da sd céc ca déu chua diéu tri (85%), 12
truong hop ¢6 tién sir gia dinh 1-2 ngudi méc ung thu (30%).
Két qua nay ciing phit hgp voi nghién ciru clia céc tac gia o
Viét Nam. Theo nghién ctru ciia H.A.T. Dang va cs (2020) [3],
tudi trung binh 14 61, 82,6% truong hop thudc giai doan III-1V,
81,4% bénh nhan chua diéu tri gi. Céac bénh nhan trong nghién
clru ctia chung t0i déu & giai doan mudn diéu nay co thé giai
thich do chi dinh xét nghiém dot bién gen UTP nham luya chon
thude TKI trén 1am sang khi cc phuong phap diéu tri truyén
thong (phau thudt, hoa xa tri) thuong it hiéu qua déi voi bénh
nhan ¢ giai doan mugn. Dong thoi & Viét Nam, phan 16n bénh
nhan UTP dugc phat hién ¢ giai doan mudn khi da co6 cac biéu
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hién lam sang ro rang, it cac truong hop phat hién bénh sém
do y thitc quan tdm, cham soéc suc khde dinh ky cta nguoi
dan chua cao. UTP di tmyen rat hiém gap vi vay tién sir gia
dinh méc ung thu chii yéu do cac bat thuong méi phat sinh
va khong c¢6 kha ning di truyén sang thé hé sau. Tuy nhién,
diéu nay lai cho thay ginh ning bénh tat ung thu ngay cang
tang d6i v6i mdi gia dinh va ca xi hoi. Trong sé bénh nhan
UTPKTBN duoc nghién ciru, ung thu biéu mo tuyén chiém
tan suat chi yéu (97,2%), chi phat hién 1 truong hop ung
thu biéu mo vay (2,8%). Két qua ciia chung toi phu hop véi
nghién ciru tai cac quéc gia khac nhau, cac két qua phan tich
déu cho thay UTP biéu mé tuyén va biéu mo vay 1a 2 dang ton
thuong hay gap nhét.

Trong s6 40 bénh nhan tham gia nghién ctru, bang NGS,
chiing toi phat hién 26 truong hop co dot bién gen lién quan
UTP, chiém 65%. Trong d6, dot bién trén gen EGFR (27,5%)
va KRAS (20%) 1a phd bién nhat, dot bién ALK (12,5%) va
BRAF (5%) hiém gap hon va khong gip cic dot bién trén
gen ROS1, NRAS va PIK3CA. Két qua nay ciing tuong tur voi
nghién ctiu cua cia H.A.T. Dang va cs (2020) [3] trén 350
bénh nhan UTPKTBN phat hién 66,3% treong hgp mang it
nhat mot bién dbi gen c6 lién quan vé mat 1am sang, EGFR
(32,3%) va KRAS (20%) 1a cac gen bi dot bién thuong gap
nhét, tiép theo 1a ALK (5,4%), ROSI (2,9%), BRAF (1,1%)
va NRAS (0,6%). Xu hudng nay ciing dugce bao céo tai mot
s6 nghién ctru trong nude va trén thé giéi nhu nghién ctru cia
C. Chatterjee va cs (2017) [4] trén 106 bénh nhan ¢ Kolkata
mién dong An Do cho thay ty 1& dot bién gen EGFR 1a 33%.

Dang dot bién thuong gip nhat trén EGFR 1a L858R trén
exon 21 (54,5%), sau do 1a dot bién mat doan trén exon 19
(36,4%). Két qua nay khac biét v6i két qua nghién ciru cia
tac gia T.K. Mai va cs (2012) [5], trong s6 121 bénh nhan Viét
Nam duoc xét nghiém, ty 1& dot bién EGFR & exon 19 chiém
ty 1€ cao nhat, dang thu 2 1a dot bién L858R tai exon 21. Theo
nghién ctru cua P.T. Mai va cs (2021) [6] trén 149 bénh nhan
UTP biéu mé tuyén, dot bién xay ra chi yéu & exon 19 va 21,
voi ty 18 lan luot 13 50,8 va 35,6%. Su chénh léch nay c6 thé
do nghién ctru cia chiing t6i ¢6 ¢& méau con han ché, tap trung
chi yéu vao nhitng bénh nhan duoc chan doan ¢ giai doan
muon (I1I-IV) nén c6 thé khong phan anh sy phan bb dang dot
bién ctia bénh nhan UTPKTBN dang & giai doan ung thu sém.

KRAS 14 @6t bién gen c6 tan suét cao thir 2 6 UTPKTBN
(chiém 20%), trong d6 dang dot bién thudong gap nhat 13 G12C
chiém 50%. Mic dii mot ty 1é dang ké bénh nhan UTPKTBN
dugc xac dinh mang dot bién KRAS céc loai thudc nhdm truc
tiép gen nay van dang dugc thir nghiém dénh gia 1am sang.
Két qua ctia nhiéu thir nghiém 1am sang cho thiy, cic dang
dot bién khac nhau trén gen KRAS thé hién su nhay cam khac
nhau v6i cac phuong phap hoa tri khac nhau. Mot s6 nghién
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ctru trén thé gii phat hién ty 1¢ dot bién KRAS kha cao trong
nhém bénh nhan UTPKTBN khong dap tng voi diéu tri TKI
[7]. Tuy nhién, viéc su dung tinh trang dot bién KRAS nhu
mdt ddu hiéu tién lwong x4u trong diéu trj TKI van con giy
tranh cii, do két qua khong théng nhat tir cic nghién ciru phan
tich téng hop khac nhau. Cac dot bién KRAS, dic biét 1a dang
d6t bién phd bién nhat G12C, khi cing ton tai voi biéu hién
PDLI trong khéi u cta bénh nhan duoc cho 1a ¢6 tién lugng
xau, vi vay xét nghiém dot bién KRAS trong viéc lya chon
bénh nhan cho li¢u phap mién dich 1a lgi ich tiém nang trong
tuong lai [7].

Dang dot bién duy nhat gip trén gen ALK trong nghién
ctru nay 1a dung hop gen ALK-EML4 chiém 12,5%, day ciing
1a dang dot bién ALK thuong gip nhat theo cac bao cdo trude
day. Ty 1& nay cao hon so véi cic nghién ciru di cong bd. Su
khac biét nay c6 thé do s luong bénh nhan tham gia nghién
ctru cta chiing t6i con han ché nén ty 1¢ phan bd dot bién co
su chénh 1¢ch gilra cac nghién ctru.

Dot bién trén gen BRAF hiém gip hon vai 2 trudng hop
dwoc phat hién chiém 5%, bao gom dang V60OE va G596V.
Két qua ndy ciing twong tu nhu cac nghién ctru khac, dot bién
trén gen BRAF 1a mét trong nhiing dot bién gen hiém gdp &
UTPKTBN.

Cac gen diéu khién (driver gene) dong vai trd quan trong
trong viéc lya chon thude TKI. Cac dang dot bién trén EGFR
nhu L858R va mét doan exon 19 cung voi mot s6 dot bién
trén gen khac nhu BRAF-V600E, ALK-EML4 1a nhiing dot
bién gen kich hoat va dugc chimg minh tinh nhay cam vai
cac thude TKI da c6 san trén 1am sang [8, 9]. Nghién ctru cua
ching t6i cho thiy, 40% (16 truong hop) trong tong sb 40
bénh nhan tham gia nghién clru mang mot trong nhitng dot
bién nay nén c6 thé c6 tién lugng tot hon khi diéu tri cac thube
dich. Két qua nay cling tuong tuy nhu nghién ctru cua H.A.T.
Dang va cs (2020) [3]. Phat hién 39,7% bénh nhan mang
dot bién nhay TKI. Nguoc lai, cac dot bién khang thudc nhu
T790 M hay thém doan trén exon 20 trén EGFR khong gap
trong nghién ctru nay. Cac TKI thé hé thir nhat 13 gefitinib va
erlotinib c6 hoat tinh (rc ché chon loc cao va 1a diéu tri dau tay
cho bénh nhan UTPKTBN mang dot bién EGFR nhay cam
[10]. Thir nghiém 1am sang FLAURA so sanh hiéu qué diéu
tri ciia osimertinib-TKI thé hé 3 véi genfitinib hodc erlotinib
trong UTPKTBN c6 dot bién EGFR chua timg diéu trj da
chimg minh cai thién khoang 54% thoi gian song thém bénh
khong tién trién ciing nhu kéo dai thoi gian sdng tong thé 12 6,8
thang [11]. Dac biét trén gen EGFR, truong hop co dot bién
mat doan trén exon 19 ¢ ty 1€ dap tng thudc cao hon va co
thoi gian song dai hon so v6i bénh nhan dot bién diém & exon
21 khi dwoc diéu trj v6i liéu phap te ché tyrosine kinase [12].
ALK 1a dich diéu trj dd dwoc phat trién nhiéu thé hé thudc



khong chi cai thién thoi gian sdng khong triéu chimg dbi véi
cac truong hop khang thude thé hé trude ma con b tac dung
diéu tri d6i voi truong hop ¢6 di cin ndo. Hai chat wc ché
BRAF chon lgc 1a vemurafenib va dabrafenib da dugc phé
duyét dé diéu tri cho bénh nhan c¢6 dot bién BRAF-V600E
cho thay thoi gian séng bénh khong tién trién dugc cai thién
[9]. Liéu phap TKI cudi cting c6 thé thay d6i mé hinh diéu tri
UTP, mang lai hy vong cho nhiing bénh nhan c6 cac lya chon
diéu tri han ché.

Qua nghién ciru trén 40 bénh nhan UTPKTBN béng viéc
ap dung NGS cho thiy dot bién gen thuong gip nhat 1a dot
bién EGFR va KRAS. Hién nay, trén thé gioi va tai Viét Nam,
nhiéu dich phan tir d3 va dang dugc ung dung trong diéu tri
lam sang va cho thdy hiéu qua cai thién thoi gian song tong
thé ¢ nguoi bénh ung thu giai doan mudn, nhit 1 khi cac
phuong phap truyén théng it hi€u qua. Vi vay, viéc phat hién
cac dang dot bién lién quan dén TKI & bénh nhan UTPKTBN
dong vai tro quan trong trong viéc dinh hudng gitp cac bac
si1am sang lya chon phwong phéap diéu tri phu hop cho nguoi
bénh UTPKTBN.

TAI LIEU THAM KHAO

[1]1 H. Sung, J. Ferlay, R.L. Siegel, et al. (2021), “Global cancer statistics
2020: GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countries”, CA Cancer J. Clin., 71(3), pp.209-249, DOI:
10.3322/caac.21660.

[2]Z. Ye, Y. Huang, J. Ke, et al. (2021), “Breakthrough in targeted therapy
for non-small cell lung cancer”, Biomedicine and Pharmacotherapy, 133,
DOI: 10.1016/j. biopha.2020.111079.

[3] H.A.T. Dang, V.U. Tran, T.T. Tran, et al. (2020), “Actionable mutation
profiles of non-small cell lung cancer patients from Vietnamese population”,
Sci. Reports, 10(1), DOI: 10.1038/s41598-020-59744-3.

TAP CHI

Hﬁé =3ﬁe it Nam 64(12) 12.2022

Khoa hoc Y - Duoc | Y hoc co sé

[4] C. Chatterjee, A. Ray, B. Chattopadhya (2017), “Incidence and
characteristics of epidermal growth factor receptor (EGFR) mutation in non-
small-cell lung cancer (Adenocarcinoma histology): A report of 106 patients
from Kolkata”, Indian J. Cancer, 54(1), pp.305-307, DOI: 10.4103/ijc.
1JC _239_17.

[5] TK. Mai, T.L.A. Nguyen, V.D. Dang, et al. (2012), “Research on
molecular epidemiology of epidermal growth factor gene (EGFR) mutations in
patients with advanced stage adenocarcinoma lung cancer”, Vietnam Journal
of Oncology, 1, pp.233-238 (in Vietnamese).

[6] P.T. Mai, N.V. Ba, H.H. Tho va cs (2021), “Ddt bién gen EGFR va
mbi lién quan v6i mot s6 yéu 6 1m sang & bénh nhan ung thw bidu mé tuyén
phdi”, Tap chi Nghién ciru Y hoc, 137(1), tr.111-117, DOI: 10.52852/tcncyh.
v137i1.30.

[7] M. Shen, R. Qi, J. Ren, et al. (2022), “Characterization with KRAS
mutant is a critical determinant in immunotherapy and other multiple therapies
for mon-small cell lung cancer”, Frontiers in Oncology, 11, DOI: 10.3389/
fonc.2021.780655.

[8] N.I. Lindeman, P.T. Cagle, M.B. Beasley, et al. (2013), “Molecular
testing guideline for selection of lung cancer patients for EGFR and ALK
tyrosine kinase inhibitors: Guideline from the college of american pathologists,
international association for the study of lung cancer, and association for
molecular pathology”, J. Thorac. Oncol., 8(7), pp.8§23-859, DOI: 10.1097/
JTO.0b013e318290868f.

[9] L. Odogwu, L. Mathieu, G. Blumenthal, et al. (2018), “FDA approval
summary: Dabrafenib and trametinib for the treatment of metastatic non-small
cell lung cancers harboring BRAF V600E Mutations”, Oncologist, 23(6),
pp.740-745, DOI: 10.1634/theoncologist.2017-0642.

[10] J. Jing, X. Wu, J. Yin, et al. (2019), “Identification of genetic
mutations in cancer: Challenge and opportunity in the new era of targeted
therapy”, Front. Oncol., 9, DOI: 10.3389/fonc.2019.00263

[11] S.S. Ramalingam, J. Vansteenkiste, D. Planchard, et al. (2020),
“Overall survival with osimertinib in untreated, EGFR - Mutated advanced
NSCLC”, New England Journal of Medicine, 382(1), pp.41-50, DOI: 10.1056/
NEJMoal913662.

[12] H. Jiang, M. Zhu, Y. Li, et al. (2019), “Association between EGFR
exon 19 or exon 21 mutations and survival rates after first-line EGFR-TKI
treatment in patients with non-small cell lung cancer”, Mol. Clin. Oncol.,
11(3), DOI: 10.3892/MC0.2019.1881.



s Khoa hoc Y - Duoc | Y hoc co sé DOI: 10.31276/VIST.64(12).10-14

Mite d9 biéu hién cua gen CYP2D6 trong mau bénh nhan dgng kinh
diéu tri bang thuoc Carbamazepine
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Tom tit:

Carbamazepine (CBZ) la thudc ké don ph bién cho bénh nhan (BN) bi dong kinh. Tuy nhién, BN sir dung CBZ thwong gip
cac tac dung phuy cia thuoc, pho bién 14 nhiing tri¢u chirng di tng trén da. CYP2D6 12 mt trong nhitng enzym c6 vai tré quan
trong trong chuyen hoa thude néi chung va CBZ noi riéng. Vi thé, danh gia mirc d§ biéu hién ciia protein va hoat tinh ciia enzym
CYP2D6 giup dy doan kha nang chuyén hoa thude CBZ, tir d6 cho phép tién liéu cé hay khong tac dung phuy cia thudc. Trong
nghién ctru nay, cc téc gia di tién hanh danh gia mirc d9 biéu hi¢n cia gen CYP2D6 trong méu mau tong sb ciia cac BN bi dong
kinh diéu trj CBZ bang phwong phap Real-time PCR va tim hiéu mdi lién quan giira mirc d9 biéu hi¢n ciia gen CYP2D6 véi mire
dé di timg ciia BN. Két qué cho thiy, mirc d biéu hién ciia CYP2D6 6 nhém BN dung nap CBZ cao hon khoéng 3 14n so véi nhém
cac BN di ing thude CBZ. Két qua nay kién nghi ring, mirc d9 biéu hién ciia gen CYP2D6 c6 thé c6 ¥ nghia trong viée dw doan

mirc d§ dap vng thuéc CBZ ciia BN bi dong kinh.

Tir khéa: bénh dong kinh, Carbamazepine, di ing thudc, nRNA CYP2D6, Real-time PCR.

Chi 56 phin logi: 3.1

1. Dt van de

CBZ la thudc duoc st dung phé bién dé diéu tri cho cac
BN bi dong kinh. Tuy nhién, cac s6 liéu nghién ciru cho thay
¢6 tdi 30-50% truong hop xay ra di tmg thudc, bao gdm cac
truong hop di ung nang, dat san, d6 da toan than do cac hoi
ching SJS (Stevens johnson), TEN (ban hoai tir thugng bi
nhiém déc) DRESS (héi chimg phat ban do thubc véi ting
bach cau i toan va nhiéu triéu chung toan than) [1] va cac
triéu chiing di tng nhe (HSS) nhu: ban do, man nghra toan
than [2]. Cac nghién ctru gen duogc hoc sé gitip du doan
dugc kha niang dap ung thude hodc nguy co bi cic tic dung
phu khong mong mudn khi sir dung thude hodc 1a co so dé
lga chon mot phac dd diéu trj t6t cho BN [3].

Gen CYP2D6 ma hoa cho enzym CYP2D6, 1a mdt
enzym thudc ho CYP450 (cytochrome P450), c6 vai tro
quan trong dbi v6i cac qua trinh chuyén héa cac hop chat
ndi sinh va ngoai sinh trong co thé. Cu thé, enzym CYP2D6
tham gia chuyén hoa hon 25% cac loai thudc dang luu hanh,
trong d6 c6 CBZ [4-6]. Da hinh cta gen, hoat d§ va muc
d6 biéu hién clia enzym néy dugce chi ra 1a ¢6 lién quan dén
kha ning chuyén hoa thuc CBZ ¢ BN bj dong kinh [3, 7,
8]. Gen CYP2D6 c6 nhiéu da hinh va bién thé nhat trong sO
cac gen cua CYP450. Cac da hinh ciia CYP2DG6 c6 thé 1am
thay ddi hoat tinh xtc tac ciia enzym CYP2D6, dan dén hiéu
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qua dap tng hodc tic dung phu cia thudc 1a khac nhau &
cac BN [9]. Biéu hoa biéu hién gen ciia CYP2D6 dugc cho
1a do céac co ché diéu hoa trude dich ma 1a chu yéu, vi thé
dinh lugng mRNA ciua CYP2D6 ¢6 thé phan anh dugc muc
hoat dong cua enzym [7, 10]. Trong nghién ctru nay, chung
toi tién hanh danh gia mirc d¢ bicu hién cua gen ma hoa
cho CYP2D6 & cac BN bi dong kinh diéu tri v6i thudc CBZ
bing Real-time PCR va tim hiéu mdi lién quan gitra mirc
dd biéu hién cua gen CYP2D6 voi muc d di ung cuia BN.

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

Cac miu cua 70 BN bi dong kinh dang didu tri bang
thubc CBZ dugc cung cap boi Bénh vién Bach Mai va Bénh
vién Pa khoa Tam Anh tir thang 7/2020 dén thang 7/2021.
Céc BN c6 d6 tudi dao dong tir 4 dén 77 tudi, c6 38 BN nam
va 32 BN nit. Cac BN dugc lya chon dua trén ti€u chi: 1)
Puoc kham va chan doan c6 bénh Iy dong kinh; ii) C6 chi
dinh diéu tri CBZ; iii) D sir dung thuéc CBZ dudi 3 thang
va ¢6 biéu hién di ung (BN di ung) hodc trén 3 thang va
khéng c6 biéu hién di tmg (BN dung nap); iv) Hién tai khong
ding c4c thude c6 nguy co di tmg cao. Trong s6 70 BN, ¢ 32
BN dung nap thudc; 38 BN di ing thude (5 BN ¢6 muc do
di ing nang voi cac triéu ching SJS hoac TEN va 33 BN
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Abstract:

Carbamazepine (CBZ) is a commonly prescribed drug for
patients with epilepsy. However, after administration of CBZ,
many patients experience cutaneous adverse drug reactions
(CADRYs), the most common allergic skin symptoms. CYP2D6
enzyme is one of the enzymes that play an important role in
drug metabolism in general and CBZ in particular. Therefore,
analysis of gene expression and enzyme activity of CYP2D6
will help predict the magnitude of CBZ metabolism of the
patients, allowing them to forecast CADRs. In this study, the
authors evaluated the mRNA expression of CYP2D6 in CBZ-
treated epilepsy patients using a Real-time PCR method,
and then investigated the relationship of CYP2D6 expression
levels between mild and severe CADR harbouring groups. The
results showed that the expression level of CYP2D6 in the CBZ-
tolerant group was about 3 times higher than that in the CBZ-
allergic group. These results suggested that the gene expression
level of CYP2D6 could be a useful biomarker for predicting
CBZ response in patients with epilepsy.

Keywords: Carbamazepine, CYP2D6-mRNA, drug allergy,
epilepsy, Real-time PCR.

Classification number: 3.1

c6 muc do di ung nhe voi triéu chiing HSS). Nghién ctu
dugc phé duyét boi Hoi dong Pao dirc trong nghién ctru y
sinh hoc ctiia Truong Pai hoc Y Ha N§i (ma s6 118/GCN-
HPDDNCYSH-DHYHN ngay 8/7/2020).

Céc hoa chit sir dung chinh bao gém: kit tach chiét
RNA Easy spin total RNA extraction (Intron, Han Qudc);
Master mix cho phan ung Real-time PCR TOPreal™ qPCR
2X PreMIX (SYBR Green with low ROX, UDG plus), moi
random hexamer, enzym phién ma ngugc MMLV reverse
transcriptase dugc mua tr Hang Enzynomic (Han Qudc);
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cac mdi cho phan ung Real-time PCR (Cong ty C6 phan
Phu Sa, Viét Nam).

2.2. Téch chiét RNA tong sé

RNA tong sé dugc tach chiét tr mau mau tong sd cua
BN, st dung bd kit Easy spin total RNA extraction (Intron,
Han Qudc) theo huéng din cua Hang. Nong do va chat
lwong ciia RNA duoc kiém tra bang may Nanodrop ND2000
(ThermoFisher Scientific, M¥).

2.3. Tong hop cDNA tir RNA

cDNA duoc tong hop tir RNA bing enzym phién ma
nguoc theo cac bude sau: 200 ng RNA tong sé duge bo sung
1 ul mdi random hexamer (100 pmol); hdn hop dugc u &
70°C trong 5 pht trude khi lam lanh trén da trong 10 phut.
Tiép theo, cac thanh phan khéc ctia phan ung dugc thém vao
theo thtr tu sau: 4 pul dém phan ung 10X, 4 ul dNTPs 2 mM,
1 pl phién ma nguoc 20 U/ul, dung dich H,O duoc t‘hém Vao
hon hop cho du thé tich 40 pl. Hon hop dugc tron déuvau ¢
25°C trong 10 phut, tiép theo 1a 42°C trong 60 phit va cudi
cung & 95°C trong 5 phiit. cDNA tong hop duoc bao quan &
-20°C cho dén khi sir dung.

2.4. Ddnh gid mirc dj biéu hi¢n ciia CYP2D6 bang kj
thudt Real-time PCR

Nhan ban gen mid hoa CYP2D6 va gen ndi chuan
B-2-microglobulin (M2B) duoc thuc hién bang phan ung
Real-time PCR su dung Master mix qPCR 2X Premix (UDG
plus) co san chat nhuém huynh quang SYBR Green I va
enzym Uracil DNA glycosylase (UDG) nham han ché hién
tuong duong tinh gia do nhiém khuon. Cap mdi CY2D6-Fw:
5’-TAGTGGTGGCTGACCTGTTCTCT-3’ va CY2D6-Rv:
5’-TCGTCGATCTCCTGTTGGACA-3’ cho nhan ban doan
gen kich thude 121 bp trén CYP2D6 (NC_000022.11); cap
mdi M2B-Fw: 5’-ATGAGTATGCCTGCCGTGTGA-3’ va
M2B-Rv: 5’-GGCATCTTCAAACCTCCATG-3’ cho nhén
ban doan gen kich thudc 101 bp trén M2B (XM_007650).
Céc thanh phan ciia phan tng sau khi tron déu duoc dit vao
hé théng iQ™35 Real-time PCR (Biorad, My) vdi chu trinh
nhiét nhu sau: (1) 50°C trong 8 phiit dé enzym UDG loai bo
cac gbe uracyl trong san pham PCR (néu bi 1an vao khuén);
(2) 95°C trong 10 phut dé bat hoat enzym UDG va bién tinh
budc dau DNA; tiép theo 1 40 chu ky gom 3 bucc phan
tg: bién tinh DNA & 95°C trong 10 gidy; gin mdi & nhiét
d6 56-60°C trong 15 giy; kéo dai & 72°C trong 20 gidy. Dé
danh gi4 tinh dic hiéu cua san pham PCR, phan tng sau do
s€ dugc chay chuong trinh phan tich nhiét d§ chay (melt
curve) gém 47 budc dua nhiét do tir 72 1én 95°C, mdi budc
tang 0,5°C va giit trong 30 gidy. Két qua Real-time PCR
dugc phan tich bang phan mém iQ5 (Bio - Rad, My) va
duoc dién di gel polyacrylamide 15%.
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Mirc d6 biéu hién cia CYP2D6 dugc tinh theo cong thirc
24¢[11, 12], trong d6 C, 1a gid tri chu ky ngudng, cu thé:
ACtﬂ(méuNdi ung) = C, (gen dNich, mau di ung) - C, (gen ndi
chuan, mau di tng); AC, (mau dung nap) = C, (gen dich,
mau dung nap) - C, (gen noi chudn, mau dung nap).

2.5. Cic phwong phdp théng ké

Tinh 6n dinh cta cac dit liéu théng ké C, cua gen ndi
chuan dugc danh gia theo kiém dinh Mann-Whitney [13].
D6i vai tap dir liéu khong tuan theo phan phdi chuan, kiém
dinh Mann-Whitney dugc 4p dung dé danh gia sy khac biét
vé mirc do biéu hién gen twong di gitra nhom BN dj tng
thudc so v6i nhom BN dung nap thude. Néu gia tri p<0,05
dugc coi 1a ¢6 ¥ nghia thong ké. Phan tich thong ké sir dung
Graphpad Prism 8.0.

3. Két qua
3.1. Ddnh gid mirc dp én dinh ciia gen nji chuin M2B

Trong nghién ctru nay, gen M2B da dugce nhan ban va danh
gia mirc do biéu hién trong cac mau nghién ciru. Két qua cho
théy, C, cua gen M2B & tat ca cac miu déu tuong ty nhau (€,
chu yeu tap trung trong khoang 27-28), su khac biét gia tri C,
ctiia nhom dung nap va di Gng thuoc CBZ la khong dang ké
(hinh 1A); dd thi khuéch dai gen & cac mau BN rat on dinh va
tuong d6i chong khép 1én nhau (hinh 1B); nhiét do nong chay
chi ¢6 mot dinh dic hiéu khoang 81,5°C (hinh 1C). Két qua
phan tich théng ké ciing cho théy, gi tri p=0,0626>0,05, gia
thuyét H, voi gid tri chu ky ngudong cia M2B 6 2 nhém BN
khong c6 su khac biét dang ké da dwoc chap nhan. Nhu Vay,
M2B ¢6 mic d6 biéu hién khong khac biét gitra cic mau va
phtt hop 14 gen ndi chuén trong nghién ctru nay.
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Hinh 1. Phan tich két qua Real-time PCR gen M2B cla cac
mau BN. (A) Do thj phan bd gia tri C; ns: non-significant (khac
biét khong dang ké), twong dwong véi p>0,05. Kiém dinh Mann-
Whitney trén phan mém Graphpad Prism 8.0 da dwoc sir dung dé
danh gia sy 6n dinh clia gen M2B; (B) D6 thi khuéch dai gen; (C)
Biéu dd dinh nhiét do tach chudi.
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3.2. Nhén bin gen ma hod CYP2D6 trong mdu ciia BN djng
kinh bang Real-time PCR
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Hinh 2. Két qua Real-time PCR nhan ban gen CYP2D6 tai cac
nhiét dé khac nhau. (A) Biéu db dinh nhiét do tach chudi; (B) Anh
dién di sdn phdm PCR. M: thang chuan DNA; 1: dbi chirng am; 2-5:
nhiét do gan mdi twong tng 56, 58, 60 va 62°C.

Gen ma hoa cho CYP2D6 di dugc nhan ban bing Real-time
PCR véi cac nhiét 6 gan moi khac nhau (56-62°C). Két qua chu
ky ngudng dao dong ¢ 13-30 v6i biéu dd dinh nhiét do nong chay
¢ chiéu cao khac nhau (hinh 2A). Két qua dién di san pham PCR
trén gel polyacrylamide 15% (hinh 2B) cho théy c6 bing DNA kich
thudc khoang 121 bp (theo tinh toan Iy thuyét 1a cia CYP2D6) va
dc hiéu nhét tai nhiét do 60 va 62°C. Tdng hop cac két qua, doan
gen 121 bp ma hoa cho CYP2D6 da nhan ban dugce tir mau ciia BN
dong kinh va nhiét do 60°C dugc Iya chon trong cac nghién clu
tiép theo.

3.3. Ddnh gid mirc dp biéu hi¢n ciia gen CYP2D6 trong méu
madu cua BN bang Real-time PCR

Tiép theo, phan tmg Real-time PCR cua gen CYP2D6 dugc
tién hanh trén 70 mau BN, Két qua biéu do dinh nhiét do tach
chudi cta gen CYP2D6 (hinh 3A) déu cho 1 dinh dic hiéu duy nhat
voi T khoang 81,5°C. Phan tich dd thi khuéch dai gen CYP2D6
(hmh 3B) cho thiy, duong khuéch dai cua nhom BN dung nap
thude so v6i nhom BN dj ung thude co su phan hoéa 16 rét. Cu thé,
tin hi¢u huynh quang thu duge ¢ nhém BN dung nap thudc dén
s6m hon nhom BN dj tmg thudc. Bude dau co thé khing dinh bang
thuc nghiém, mirc do biéu hién cua gen CYP2D6 6 cac BN dung
nap CBZ cao hon cdc BN di tng CBZ.
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Hinh 3. Hinh anh phan tich két qua Real-time PCR cla gen
CYP2D6 & cac mau BN. (A) Biéu db dinh nhiét d6 tach chubi; (B)
Do thi khuéch dai gen.
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Két qua phan tich thong ké cho thay, sy biéu hién ctia gen
CYP2Do6 gitra 2 nhom BN dung nap va di img thudc CBZ ¢6 sy
khac biét dang ké vacoy nghia thong ke (p =0,0001) (h1nh 4).
Gid trj 2-ACt (miu dung nap)/9-AC (miu di ing) choy thay, mirc do biéu hién
cua gen CYP2D6 & nhom BN dung nap CBZ cao hon khoang 3
14n so v6i nhom BN di tng thuéc CBZ.

.
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& «°
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Hinh 4. Mtrc d6 biéu hién ctia gen CYP2D6 & nhém BN dung
nap va di rng thudéc CBZ. Phan tich théng ké st dung kiém dinh
Mann-Whitney; ****: p<0,0001.

4. Ban luan

Cac gen gilt nha nhu GAPDH, f-actin, M2B va HPRTI
thuong duoc st dung 1am gen ndi chudn trong cac nghién ctru
danh gia mirc do biéu hién cua gen quan tim bing Real-time
PCR. Tuy nhién, nhitng cong bd gan day cho thay, mirc do bicu
hién cta gen giit nha rat khac nhau giita cac té bao va diéu
ki¢n thi nghiém khac nhau [14]. Trong nghién ctru nay, M2B da
dwoc nhan ban béng Real-time PCR dé d4nh gia mirc d6 biéu
hién trong cac mau nghién ctru. Két qua thyuc nghlem va théng
ké déu cho thdy M2B 1a phi hop lam gen ndi chuén.

Gen CYP2D6 ciing nhu cac CYP450 khac biéu hién nhiéu
0 trong gan, day cling 1a 1y do tai sao cac nghién cuu trudc
day thudng tién hanh véi CYP2D6 cia gan [3, 7, 10]. Cho dén
nay, cac nghién ctru vé chuyén hoa thudc cia CYP2D6 chu yéu
vé da hinh di truyén; hon 100 bién thé ciia CYP2D6 da duoc
cong bd voi mot s bién thé quan trong nhat c6 thé ké dén 1a
CYP2D6*1, *2, *3, *4, *5, *6. Cac da hinh cia CYP2D6 co
thé anh huong 1én chirc nang/hoat tinh cia enzym; lam mat,
lam giam, khong anh huong hodc tdng cudng hoat tinh cta
CYP2D6 [7, 9, 10, 15]. Nghién ctru clia ching t6i lan dau tién
xac dinh mirc d6 biéu hién cia gen CYP2D6 trong mau cia
BN. Két qué cho théy, ¢6 sy khac biét ¢6 y nghia théng ké cua
chu ky ngudng trong két qua Real-time PCR cua cac BN dung
nap so v6i nhém BN di tmg thudec CBZ. Mirc d6 biéu hién cia
mRNA CYP2D6 cia cic BN dung nap thuéc CBZ cao hon 3
lan so voi BN di tng thuéc CBZ. C. Rodriguez-Antona va cs
(2001) [10] da nghién ctu mbi lién quan gitta muc do biéu hién
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cia cac mRNA cua CYP450 (CYPIAIL, CYPIA2, CYP3A4,
CYP2D6 va CYP2B6) trong gan cua nguoi voi do hoat dong
cla cac enzym CYP450 va cho thdy sy biéu hién cua cac
mRNA niy c6 thé cho phép dé dinh luong tot hoat tinh enzym
cta chiing. M. Ning va cs (2018) [7] dd danh gia chi s6 hoat
dong (AS - acivity score) dua trén kiéu gen cia CYP2D6 trong
gan dé xac dinh hoat tinh cua enzym CYP2D6, muc d9 biéu
hién cuia protein CYP2D6 bang tham tach mién dich va mirc do
biéu hién cia mRNA CYP2D6 bang Real-time PCR. Két qua
da cho théy gia tri AS ctia CYP2D6 1a mot chi s6 du doan tot
viéc chuyén hoa thudc kém; hoat tinh cua enzym CYP2D6 co
mbi twong quan cao v6i mirc do biéu hién ciia protein CYP2D6
va tuong quan thép hon véi mace do biéu hién cia mRNA. Su
khac biét dang ké gitra mirc do biéu hién gen ma hoa CYP2D6
trong méau ctia BN dung nap va di tmg thuéc CBZ trong nghién
ctru ndy co thé s& c6 ¥ nghia trong dugce 1y hoc 14m sang, 1am
tién dé dy doan mirc d6 dap tmg thudc CBZ cua timg BN, gitup
han ché xay ra cac phan tng di tmg khong mong mudn khi st
dung thudc. Cac nghién ciru tiép theo trén sd lugng BN 16n hon
14 can thiét dé 1am rd hon két qua nay.

Trong céc trudng hop BN bi dong kinh diéu tri bing CBZ,
cc alen HLA-B*15:02 va HLA-A*31:01 da duoc biét dén nhu
cac ddu chuan sinh hoc, c6 lién quan chit ch& véi cac phan ing
nang SJS/TEN, DRESS [1, 16, 17]. Tuy nhién, chua c6 nghién
ctru nao vé da hinh cia HLA hay hoat tinh ctia CYP2D6 trén ddi
tuong cac BN di tmg nhe vdi CBZ. Trong nghién ctiu nay, cac
BN di ing CBZ chu yéu 1a cac truong hop di ting nhe (33/38
BN di tmg v&i CBZ). Két qua phén tich da hinh HLA-A/B cta
70 BN nay ciing cho thiy, HLA-B*15:02 va HLA-A*31:01 chi
xuat hién twong g 53 va 3,3% trong s cac BN di tng CBZ
(két qua khong dugc trinh bay & ddy). Vi vdy, cac nghién ciru
tiép theo nham tim ra cac dau chuén sinh hoc tiém nang cho duy
doan tac dung phu cta thudc 1a can thiét.

5. Két luan

M2B 1a gen ndi chuan phit hop dé danh gia mirc d6 biéu hién
cua CYP2D6 trong mau BN bi dong kinh diéu trj bang thudc
CBZ. Murc d6 biéu hién cia gen ma hoa CYP2D6 trong mau
BN bi dong kinh dung nap va di tng thude CBZ da dugc danh
gia thong qua mRNA bang Real-time PCR. Gen CYP2D6 &
nhém BN dung nap CBZ ¢6 mirc d¢ biéu hién cao hon khoang
3 1an so v&i nhom cac BN di img thude CBZ. Két qua nghién
ctru cho thdy, danh gid mirc do biéu hién cua gen CYP2D6 co
¥ nghia trong dyu doan mic d¢ dap tng thuéc CBZ cua BN bi
dong kinh.

LO1 CAM ON

Cong trinh nghién ciru dwoc thuc hién véi sy hd tro kinh
phi ctia dé tai cap qudc gia c6 ma s6 PTDL.CN-63/19. Céc tac
gia tran trong cdm on su tai trg cia Bo Khoa hoc va Cong nghé.
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M ta co cdu bénh, két qua diéu trj va mdt s yéu to lién quan
ctia ngwoi bénh tai Khoa Noi than kinh, Bénh vién Trung wong Quan doi 108
trong giai doan 2017-2021

Lé Thi Qué’, Nguyén Thanh Tung, DPao Thi Thity Ngoc, Nguyén Bich Phugng, Phan Khanh Ly, Nguyén Thi Kim Ngoc
Bénh vién Trung wong Qudn déi 108, 1 phé Tran Hing Pao, phirong Bach Pang, qudn Hai Ba Trung, Ha Néi, Viét Nam
Ngiy nhan bai 12/9/2022; ngay chuyén phan bién 16/9/2022; ngay nhan phan bién 14/10/2022; ngay chap nhan ding 19/10/2022

Tom tit:

Nghién ctru dwgce thye hién nhim mé ta co cAu bénh, két qua diéu tri va mot s6 yéu 6 lién quan ctia ngwoi bénh (NB) tai Khoa
Noi thin kinh, Bénh vién Trung wong Quan doi 108 trong giai doan 2017-2021. Nghién ctru sir dung phuong phap md ta cit ngang
trén 9.401 NB. Két qua cho théy, ty 1¢ NB vao diéu tri dwgc phan & 3 nhém tudi, trong d6 2 nhém tudi cé ty 1¢ cao 1a 16-59 va >60
tudi. Tuy nhién, tip trung chi yéu & nhém >60 tudi, voi ty 1é 1an lwgt cac ndm tir 2017 dén 2021 déu >50. Ty 1¢ mic bénh ¢ nam
giéi qua cac nim déu cao hon nit giéi va chiém >50%. Ty 1¢ nguoi diéu tri sir dung thé bao hiém y té c6 xu huéng ting din qua
cac nam (déu >90%), dic biét trong nim 2020 dat t&i 96,61%. Ty 18 NB thudc nhom c6 chi dinh diéu tri ndi khoa chiém chii yéu
(>95%). Ngay diéu tri trung binh & nhém >10 ngay cé xu hwéng gidzm qua cic nim. Ty 1é NB vao Bénh vién dicu tri chii yéu &

nhém tudi trén 60. Ty I¢ khéi, d6' giam khi c6 chi dinh ra vién trong 5 nim nay déu dat >97% va ty 18 tir vong <0,5%.

Tir khéa: Bénh vién Trung wong Quan déi 108, Khoa Ni thin kinh, md hinh bénh tt, tinh hinh diéu tri, Vién Thén kinh.

Chi sé phin loai: 3.2

1. it van deé

Khoa Noi than kinh thudc Vién Than kinh, Bénh vién Trung
wong Quan d6i 108 1a co so dao tao tién sy chuyén nganh than
kinh va céc 16p bac sy chuyén khoa 1 va 2 cua Bénh vién voi
bién ché 56 giudng bénh (khi ning giwong bénh c¢6 thé thu
dung 1a 75 giuong). Khoa dang trién khai thyc hién co hiéu
qua cac ky thudt chuyén khoa nhu: chup dia dém can quang, do
dién than kinh, can thiép choc cét dia dém qua da trong didu tri
cot séng thét lung, bim ndn kéo gidn cot song ¢d va cot sdng
that lung, phong bé dé diéu tri cac bénh 1y cot song... Dic biét
gan day, Khoa rt chu y tmg dung cac k¥ thuat gen trong chan
doan Parkinson, bién d6i vi phan tir trong céc bénh ty mién nio
tuy... [1]. Ngay tir nhitng ngay dau thanh lap, doi ngii bac sy va
diéu dudng trong Khoa da luén hoan thanh tot nhiém vu kham
chiia bénh va cham soc stic khde cho bo ddi va nhan dan, dap
g dugc nhitng yéu cau ngdy cang cao clia nganh y té.

Viéc xac dinh thyc trang co chu bénh, két qua didu tri va
mot s yéu t6 lién quan ciia NB 1a co s¢ gitip dinh hudng va
xdy dung ké hoach phat trién ctua Khoa trong giai doan bénh
vién tu chu hién nay. Céc tac gia thuc hién nghién ctru vdi muc
tiéu: mo ta co cau bénh, két qua didu tri va mot sb yéu t6 lién
quan cua NB tai Khoa Noi than kinh, Bénh vién Trung uwong
Quan doi 108 trong giai doan 2017-2021.

“Tac gia lién hé: Email: quelethil 08@gmail.com
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2. Doi tuong va phuong phap nghién ciiu
2.1. Péi twong

Tiéu chudn lira chon: NB méc bénh 1y thudc chuyén nganh
ndi than kinh diéu tri ndi tra, bao gdm cac truong hop co va
khong can thiép phiu thudt tai Khoa Noi than kinh thudc Vién
Than kinh, Bénh vién Trung wong Quan doi 108 co ma ICD-10
trong 5 nam tir 2017 dén 2021.

Tiéu chudn logi trir: Céc bénh khong thudc chuyén nganh
ndi than kinh, khong c6 chan doan mi bénh trong ICD-10 va
NB tu y bo diéu tri [2].

Phuong tién nghién ciru: 100% ho so bénh an luu trit cua
NB diéu trj noi tru tai Khoa trong 5 nam tir 2017 dén 2021 trén
hé théng phan mém quan 1y bénh vién.

2.2. Phwong phap nghién ciru

Thiét ké nghién ciru: Nghién ctru mo ta cit ngang, hdi ciru
ho so bénh 4n luu trlt trén hé thong phan mém quén ly bénh
vién.

Phwong phdp chon mau va cé mau: Ap dung phuong phép
chon mau toan bo NB diéu tri ndi tr tai Khoa Noi than kinh
thudc Vién Than kinh, Bénh vién Trung wong Quan ddi 108
trong 5 ndm (2017-2021), du tiéu chuan vao nghién ctru trén hé
thong phan mém quan ly bénh vién.

Thoi gian: Thang 6-7/2022.
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Description of the disease patterns,
treatment results and some related factors
of patients at the Department of Neurology,
Military Central Hospital 108 from 2017 to 2021
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Abstract:

This study aimed to describe the disease patterns,
treatment results and some related factors of patients at the
Department of Neurology, Central Military Hospital 108 in
05 years from 2017 to 2021. The descriptive cross-sectional
method was used to study 9,401 patients. Results showed
the rate of patients entering treatment was classified into 3
age groups, in which 2 groups had a high rate of 16-59 and
over 60 years old. However, it is mainly in the age group
from over 60 years old, whose rates from 2017 to 2021 are
>50, respectively. The incidence in men over the years is
higher than in women and accounts for over 50%. The
percentage of patients using health insurance cards tends
to increase gradually over the years, all >90%, especially
in 2020, reaching 96.61%. The percentage of patients in
the group with indications for internal medicine treatment
accounted for the main percentage (>95%). The average
treatment day in the group >10 days tended to decrease
over the years. The percentage of patients admitted to
hospital for treatment is mainly in the age group over 60
years old. The rate of cure and reduction when indicated
for hospital discharge in 5 years reached >97% and the
mortality rate <0.5%.

Keywords: Central Military Hospital 108, Department of
Neurology, disease model, Institute of Neurology, treatment
situation.

Classification number: 3.2
|

Pia diém: Khoa Noi than kinh thudc Vién Than kinh, Bénh
vién Trung wong Quan ddi 108.

Xir 1y 56 liéu: S6 liéu dugce xur 1y bang phdn mém Excel va
SPSS 20.0.

2.3. Dao dirc nghién ciru

Nghién ctru dugc thyc hién nham muc dich khoa hoc va dé
xuat cai tien chat luong. Céc so li¢u dugc thu thap trung thuc,
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tinh toan dam bao chinh x4c. Khong tiét 16 thong tin NB cho
bat cu to chitc, co quan nao khac.

3. Két qua

Két qua biéu db 1 cho thiy, NB vao diéu tri dugc phan
thanh 3 nhom tudi, trong d6 2 nhém co ty 1¢ cao 1a 16-59 va
>60 tudi, tap trung cht yéu & nhom >60 tudi, co ty 18 lan luot
céc nam tir 2017 dén 2021 déu >50%.

56,91

53,19 53,30

51,94
!

W 6-15 tudi
o 16-59 tudi

> 60 tudi

1 0,9

2020 2021

2017

2018 2019

Biéu d6 1. Nhom tudi cua NB.

Ty 16 mic bénh 6 nam gidi qua cac ndm déu cao hon nir gioi va
chiém ty 1¢ >50% (bicu do 2).

60,000% 57,11 56,67 56,61 5447 57,78

50,000% 45,53

42,89 4333 43,39 42,22

40,000% -

m Nam
30,000%
B N@

20,000% -

10,000%

,000%

2017 2018 2019 2020 2021

Biéu dé 2. Gi&i tinh ciia NB.
Nhém NB diéu tri st dung thé bao hiém y té c6 xu hudng

tang dan qua cac nam va déu dat >90%, dic biét trong ndm
2020 dat t6i 96,61% (biéu do 3).

100,000% 96,39 96,54 96,61 96.22

91,54

90,000%

80,000%

70,000%

60,000%

m B3o hiém
50,000%
W Dich vy

40,000%

30,000%

20,000%

10,000% 3,46 3,39 3,78

,000%

2017 2018 2019 2020 2021

Biéu d6 3. Hinh thirc chi tra ctiia NB.

Pic diém phan loai chi dinh diéu tri cia NB giai doan 2017-
2021 duge thé hién & bang 1. Trong 9.401 NB, chi dinh diéu
tri noi khoa chiém ty 18 chinh (>95%), két qua nay phi hop véi
dac diém cua chuyén nganh noi than kinh.
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Bang 1. Phan loai chi dinh diéu tri ctia NB.

Niam 2017 2018 2019 2020 2021

Picdibm~. » % n % n % n % n %

Ngoai khoa 122 478 56 246 S8 286 39 24 28 3,02

No¢i khoa 2431 9522 2217 97,54 1.968 97,14 1584 97,6 898 96,98

Téng 2553 100 2273 100  2.026 100 1.623 100 926 100

Két qua biéu do 4 cho thay, NB ¢6 do tudi 16-59 va >60 ¢6
chi dinh diéu tri ndi khoa hoan toan ciia cac nam déu cao hon
so v6i chi dinh can thiép ngoai khoa dugc chuyén sang diéu tri
ndi khoa tiép tai Khoa N¢i than kinh, Bénh vién Trung wong
quan doi 108.

2,500
2,000
1,500
= Nhom 6-15
1,000 B Nhom 16-59
B Nhom 260
500
- -

2017 | 2018 | 2019 | 2020 | 2021 | 2017 | 2018 | 2019 | 2020 | 2021

Noi khoa hoan toan Da timg can thiép ngoai khoa

dwge chuyen sang néi khoa diéu
tri tiep

Biéu dd 4. Méi lién quan gitra tudi véi chi dinh diéu tri cia NB.

Trong cac bénh didu tri dugc ma hoa theo ma ICD-10, ¢o
5 ma bénh duogc diéu tri nhiéu nhat, bao gdm: R51 (dau déu),
G40 (dong kinh), M47 (thoai hoa cot song), H81 (rdi loan chirc
ning tién dinh), 163 (nhdi mau nio) (biéu db 5). Trong do, tong
s6 NB mic cao nhét 1a ma 163 (nhdi méau ndo) véi 37,83% va
H81 (16i loan chirc ning tién dinh) véi 36,48%.

90,000%

80,000%
70,000% |

60,000% A”M mRS1

\ "G40
50,000% /

" M7
40,000% sl
30,000% ui63

20,000%

10,000%

,000%
2017 2018 2019 2020 2021

Biéu db 5. Ty Ié 5 bénh thwong gép nhat theo ma ICD-10.
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Trung binh nhém NB c¢6 ngay diéu tri >10 ngdy c6 xu hudng
giam qua cac nam, voi ty 1¢ lan lugt 1a 74,17, 68,56, 63,52, 69,13
va 69,04% (bang 2).

Bang 2. Th&i gian diéu tri.

Thoi gian

v v gy 2V 2018 2019 2020 2021
15 5,26 5,14 6,60 499 6,46

6-10 20557 2630 29,8 25,88 2450
>10 74,17 68,56 63,52 69,13 69,04

Két qua bang 3 cho thdy, ty 1¢ khoi, d& giam khi ¢6 chi dinh ra
vién trong 5 nam tir 2017 dén 2021 déu dat >97%. Cu thé lan luot
dat: 98,24, 97,98, 97,44, 98,7 va 97,73%, ty 1¢ tir vong déu <0,5%.
Bang 3. Két qua diéu tri.

Nim 2017 2018 2019 2020 2021

Két qua n % n % n % n % n %
Khoi 4 016 7 031 7 035 2 012 1 o0l
Dogiam 2504 9808 2220 9767 1967 97,09 1600 9858 904 97,6
dKél;ﬁngthay 2 109 37 163 36 L7820 123 13 14

Nanghon 0 0 0 0 3 0,15 0 0% 2 02

Tevong 0 0 3 0,13 2 0,09 1 0,06 5 0,5

Xin vé 17 067 6 026 11 054 0 0 1 0,1

Téng 2553 100 2273 100 2026 100  1.623 100 926 100

4. Ban luan
4.1. Pic diém chung

86 luot NB diu tri tai Khoa Noi than kinh, Bénh vién
Trung wong Quan ddi 108 trong 5 nam tr 2017 dén 2021 1a
9.401. NB vao diéu tri duoc phan ¢ 3 nhom tudi, trong do 2
nhém co ty 1& cao 1a 16-59 va >60 tudi, tap trung chu yéu &
nhém >60 tudi, ty 1¢ 1an lugt cic ndm déu >50%. Ty 1& mic
bénh ¢ nam gidi qua cic ndm déu cao hon nir gi6i va déu
chiém ty 1¢ >50%. Két qua nay twong dong voi mot s6 nghién
cliu truoe day [3-5]. Ty 1€ NB didu tri noi tra co st dung thé
bao hiém y té co xu hudng ting din qua cac niam va dat cao
nhét 13 ndm 2020 v6i 96,61%. Két qua nay cho thiy dugc mirc
d6 bao phui ctia thé bao hiém y té t6i toan dan. Pay 1a mot xu
hudng trong qua trinh thuc hién bao hiém y té, nguoi bénh va
gia dinh s& duoc giam b6t ganh nang vé chi phi, nhét 13 véi cac
bénh doi hoi chi phi 16n, kéo dai.
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4.2. Vé tinh hinh diéu tri

Trong 9.401 NB dugc diéu tri tai Khoa N6i than kinh, Bénh
vién Trung wong Quan doi 108, nhom téc gia nhan thiy s NB
diéu tri noi khoa chiém ty 1¢ chinh va déu dat >95%. Két qua
nay pht hop véi dic diém ciia chuyén nganh ndi than kinh. Ty
1€ khoi, do, giam khi c6 chi dinh ra vién trong 5 ndm déu dat
>97%, 1an lugt 14 98,24, 97,98, 97,44, 98,7 va 97,73%, ty 18 tir
vong déu <0,5%.

Vé thoi gian diéu tri, nhom NB tap trung chi yéu ¢ nhom tir
10 ngay tr¢ 1én, tuy nhién cé xu hudng gidm qua cic nam véi
ty 1¢ lan luot 1a 74,17, 68,56, 63,52, 69,13 va 69,04%. Su khac
biét & nhom ngay diéu tri co ¥ nghia thong ké (p<0,05).

4.3. Vé co ciu bénh tit theo ICD-10

Tai Viét Nam, voi sy phat trién nhanh chong cua giao thong,
cong nghiép hoa va do6 thi hoa, moi truong dang phai chiu lién
tlep nhimng tac dong tiéu cuc. Tat ca déu anh hu’orng khong nho
dén sic khoe va giy ra cac hé luy trong cudc song. Trong céc
bénh diéu tri duge ma hoa theo ICD-10, céc tac gia nhan thay
¢6 5 ma bénh duoc diéu tri nhidu nhat bao gém: R51 (dau dﬁu),
G40 (dong kinh), M47 (thoai hoa cot song), H81 (rdi loan chirc
ning tién dinh) va 163 (nhdi mau ndo). Trong d6, tong s6 NB
méc cao nht 1a mi 163 (nhdi mau ndo) véi ty 16 1a 37,83% va
H81 (16i loan chirc nang tién dinh) véi ty 1¢ 13 36,48%.

4.4. Mt 56 yéu 16 lién quan

Trong mbi lién quan giita co cdu bénh cta 5 nhém mic cao
nhat theo ICD-10: R51 (dau diu), G40 (dong kinh), M47 (thoai
hoa cot sdng), H81 (1i loan chirc ndng tién dinh) va 163 (nhoi
mau nio) thi ty 1é mic bénh & nam cao giéi hon nit gii. Su
khéc biét ¢6 mirc ¥ nghia thong ké vai p<0,05.

Trong mbi lién quan giita co cdu bénh cua 5 nhém méc cao
nhat theo ICD-10 va hinh thirc chi tra vién phi thi & nhém bao
hiém y té cao hon nhém dich vu y té. Tuy nhién, sy khac biét
khong co ¥ nghia théng ké (p>0,05).

TAP CHI
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5. Két luan

Két qua nghién ciru 9.401 NB cho thay, ty 1& NB vao diéu
tri cha yéu ¢ nhom tudi 16-59 va >60, trong d6 tap trung chu
yéu ¢ nhom tudi trén 60. Trong 5 ndm, chiém ty 1¢ cao nhat 1a
nhom ¢6 chi dinh diéu tri ndi khoa, v6i bénh Iy hay gip nhét 1a
nhdi mau ndo va rbi loan chirc nang tién dinh. Thoi gian diéu
tri trung binh 6 nhom >10 ngay c¢6 xu hudng giam qua cac nam.
Ty 1€ khoi, do, giam khi c6 chi dinh ra vién trong 5 ndm déu dat
>97% va ty 1é tir vong déu <0,5%.

Tir két qua néu trén, chiing t6i khuyén nghi ting cuong gido
duc hd trg tuyén trude du phong va diéu tri bénh 1y ma 163
(nhdi mau ndo) va H81 (1i loan chirc ndng tién dinh). Dong
thoi, tiép tuc nghién ctru trong khoang thoi gian dai hon va tim
cac mdi lién quan khéc vai cac dac diém dbi twong nghién ciru
dé co hudng t6 chirc chuyén khoa va chi dao tuyén vé cong tac
du phong bénh.

TAI LIEU THAM KHAO

[1] 108 Military Hospital, https://benhvien108.vn/gioi-thieu-khoa-noi-
than-kinh.htm, accessed 5 May 2020.

[2] Ministry of Health (2020), Decision 4400/QD-BYT, Dated October
23, 2020 on Promulgating The “International Classification of Diseases and
Causes of Death ICD-10" and “Guidelines for Coding Diseases and Causes
of Death” Guidance on Disease Coding According to ICD-10" at Medical
Examination and Treatment Facilities (in Vietnamese).

[3] T.D. Tran (2007), “Situation of limb injuries due to traffic accidents
at Viet Duc Hospital from 2000-2004”, Journal of Surgery, 1, pp.97-102 (in
Vietnamese).

[4] N. Le (2016), Research on The Situation of Motor Organ Injuries
at The Department of Orthopedics and Traumatology, Dong Nai Hospital
2016, Specialized thesis I, Can Tho University of Medicine and Pharmacy (in
Vietnamese).

[5] V.X. Nguyen, N. Vu. Ngo, D.H. Vo (2012), “Research on emergency
treatment and treatment of traffic accidents in Khanh Hoa”, Vietnam Medical
Journal, 5, pp.173-180 (in Vietnamese).

18



DOI: 10.31276/VIST.64(12).19-23

Khoa hoc Y - Dugc | Y hoc I1am sang wemm

Hiéu qua ciia mdt so bién phap can thiép ché @) fin va 1i song
den hoi chirng chuyén hoa ¢ ngwoi 25-64 tuoi tai tinh Thai Binh
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Tom tit:

Nghién ciru nham dénh gia hi¢u qué ciia mdt s6 bién phap can thi¢p dén hdi chirng chuyén héa (HCCH) trén 184 ngudi tir 25 dén
64 tudi tai 4 xa cia tinh Thai Binh tir thang 8/2020-1/2021. Két qua sau can thiép bz‘lng truyén thong, ché d¢ an, tap luyén thé duc
cho thiy, ty 1¢ mac HCCH & nhém can thi¢p giam tir 100 xudng 63,7%, hiéu qua can thiép dat 13,7%, trung binh s0 yéu to ciia
HCCH giam 0,6320,10. Gi4 tri trung binh céc chi s6 mau sau can thi¢p cho thay, trung binh glucose mau giam 0, 36+0,17 mmol/l,
HDL-C mau ting 0,126:+0,047 mmol/l, triglycerid mau giam 0,25+0,12 mmol/l. Can thi¢p c6 hi¢u qua giam ty 1 miac HCCH va

giam cc yéu to thanh phz“ln HCCH.

Tir khéa: hiéu qué can thiép, hdi chirng chuyén héa, Thai Binh, 25-64 tudi.

Chi sé phin loai: 3.2

1. Dt van de

HCCH 1a mot trong nhitng van dé sirc khoe cong dong dugce
quan tim nhat hién nay. Hoi chimg nay 1a mot to hop cac yéu
t6 gom ting glucose méu, ting huyét ap, rdi loan m& méu (ting
triglycerid, giam HDL-C) va béo phi trung tam (béo bung).
HCCH khong chi gia tang ¢ cac thanh phd 16n, ma cac tinh khu
vue Dong bang song Hong nhu Thai Binh ciing ¢6 ty 1¢ méc
HCCH ngay cang gia ting. Nghién ciru trén 1.854 dbi tuong
& ving nong thon huyén Vi Thu d6 tudi 30-75 nam 2013 cho
thay, ty 1é mac HCCH chung 13 12,6% [1]. Ndm 2018 ty 1¢ méc
HCCH cua nguoi bénh diéu tri ndi tra tai Khoa Noi, Bénh vién
ba khoa Quynh Phy 1a 40,4% [2].

Cac nghién ctru vé can thiép biang ché do an, 16i séng dé cai
thién tinh trang HCCH da duogc tién hanh & nhiéu nudc trén thé
gi6i, trong do6 tap trung ting cuong rau qua, ngii cdc toan phan,
han ché chat béo bao hoa, tang chét béo khong bao hoa, han ché
mudi va dat can bang ning luong 4m tinh cho thiy 13 sy cai
thién céc yéu tb cAu thanh HCCH va giam ty 16 mac HCCH. Tur
do lam giam viéc tién trién tr HCCH sang cac bénh man tinh
khong lién quan t61 dinh dudng nhu tim mach, dai thao duong,
ung thu [3]. Do do, viéc nghién cuu hi¢u qua cua cac bién phap
can thiép ché do an, 16i song nhdm cai thién HCCH & ngudi
25-64 tudi tai tinh Thai Binh 1a rat can thiét.

2. Doi tuong va phuong phap nghién ciiu

2.1. Poi twong

Nghién ctru dugce thuc hién & nhitg ngudi 25-64 tudi mac
HCCH tai 4 xa thudc tinh Thai Binh: 2 xa can thiép la Minh
Lang, huyén Vi Thu va Phong Chau, huyén Dong Hung; 2 xa

doi ching la Quynh Trang, huyén Quynh Phu va Binh Nguyén,
huyén Kién Xuong.

“Tac gia lién hé: Email: phamanh.nihe@gmail.com
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Nghién ctru dwoc thyc hién tir thang 8/2020 dén thang
1/2021; thye hién céc bién phép can thi€p trong 6 thing, co
danh gi4 tai cac thoi diém: M, la thoi diém bit dau can thiép
(thang 8/2020); M, 1a thoi dlem két thuc 6 thang can thiép
(thang 1/2021).

2.2. Thiét ké nghién ciru

Nghién ctru can thiép cong dong c6 dbi chimg trong thoi
gian 6 thang c6 danh gia trudc, sau can thi¢p cho nhiing nguoi
25-64 tudi dugce chia lam 2 nhom: can thigp va dbi chimg. Tai
thoi diém trude can thiép, ddi twong nghién ciru ¢ ca 2 nhém
duoc kiém tra can _ndng, chleu cao, do vong eo, vong mong,
huyét ap, phong van tim céc yéu t6 nguy co cua HCCH theo
bo cau hoi STEPS ciia T6 chirc Y té Thé gii va lam céc xét
nghiém mau nhu triglycerid huyét thanh, HDL-C, glucose mau lic
doi. Sau d6 ap dung cac bién phép can thiép trong 6 thang:

Nhém can thiép: La nhitng ngudi 25-64 tudi dang song tai
xa Minh Lang, huyén Vi Thu va xa Phong Chau, huyén Dong
Hung, tinh Thai Binh ddp (g céc tiu chuan chon miu, dugc
tu van, theo doi, giam sat thuc hién diéu chinh ché d6 an theo
thuc don dwoc xay dung boi cac chuyén gia, truyén thong thay
d6i 16i séng, huéng dan ché do tap luyén trong 6 thang.

Nhom doi chimng: La nhitng ngudi 25-64 tubi dang song
tai xa Quynh Trang, huyén Quynh Phu va xa Binh Nguyén,
huyén Kién Xuong, tinh Thai Binh dap tng cac tiéu chuan
chon miu dugc truyén thong vé& ché do dinh dudng va thay
d6i 161 sdng theo cac chuong trinh thyc hién thudng quy cia
x4, khong dugc ap dung bién phap diéu chinh ché d6 in va
ché do luyén tap.

Danh gia két qua qua diéu tra tai cac thoi diém M, va M, co

so sanh trude sau ¢ cd 2 nhom va so sdnh nhom can thi¢p voi
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Abstract:

The study aimed to assess the effectiveness of interventions on
metabolic syndrome (MetS) in 184 people aged 25-64 years
old in 4 communes of Thai Binh province from August 2020
to January 2021. Results after the intervention by means of
communication, diet, and exercise showed that after the
interventions the prevalence of MetS decrease from 100 to
63.7%, and the intervention effectiveness was 13.7%. The
mean of MetS components decreased by 0.63+0.10. Comparing
the blood indexes before and after the intervention, the
mean of glucose decreased by 0.36+0.17 mmol/l, the mean of
high density lipoprotein cholesterol (HDL-C) increased by
0.126+0.047 mmol/l, and the mean of triglyceride decreased by
0.25+0.12 mmol/l. Interventions have the effect of reducing the
syndrome rate and its components.

Keywords: intervention, metabolic syndrome, Thai Binh, 25-64
years old.

Classiﬁcation number: 3.2
nhém doi chimg tai M, va M.,
Cong thire tinh ¢& mau (n):

{zl 2N 2P(=p) 2, p(=p) + p,(1- p2>}

(p—p,)

trong do: n: ¢& mau t6i thiéu; o 1a x4c suét cta sai lam loai I,
chon mtrc y nghia thong ké a=0,05 (Z = 1,96); B laxdc suat
cla sai lam loai II, chon 1-=0,8 (lu’c mau) (Z ,=1,96); P
ty 16 mdc HCCH trudc can thiép (p,=0,56 [4]); p2 ty 1é mac
HCCH sau can thiép, ky vong giam 19%, p2=0,35; n=88 doi
tugng mdi nhom.

2.3. Thu thdp sé ligu

Cac dic trung nhan khau hoc, kinh té, xi hoi va cac yéu
t6 lién quan cua dbi tuong dwoc thu thap bang phuong phap
phong van truc tiép v6i bd cau hoi thiét ké sdn. Can nang dugc
do bang can dién tir SECA v6i d6 chinh xac 0,01 kg, do chiéu
cao dimg bang thudc gd 3 manh, vong eo do bang thude day
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khéng co dan, huyét ap do bang huyét ap dién tir dung 1 c&
bang quan canh tay va pin.

Mau mau dugc liy vao budi sang sau khi da nhin an trudc
6 it nhat 10 gio. Céc chi s6 glucose mau, triglycerid, HDL-C
dwoc do bang may phan tich tu dong dugc kiém chuan/kiém
dinh do cac bac sy, ky thudt vién tai Trung tam Kiém soat Bénh
tat Thai Binh.

Trong nghién ctu nay, HCCH dugc xac dinh theo ti¢u
chuan chan doan xac dinh HCCH thong nhét cua Hiép hoi dai
thao duong qudc té, Vién quic gia vé cac bénh tim, phdi, méau,
Hiép hdi tim mach My, Hi€p hoi tim mach thé gio1, Hiép hdi xo
vita dong mach thé giéi, Hoi nghién ctru béo phi québc té (nim
2009). Nhirng ngudi dugc xéc dinh mdc HCCH khi ¢6 3/5 yéu
to (vong eo >90 cm & nam, >80 cm & nir; nong d¢ triglycerid
mau luc doi 21,7 mmol/l; HA tdm thu >130 mmHg va/hoac
huyét 4p tim truong >85 mmHg; nong d6 HDL-C<1 mmol/l &
nam va <1,3 mmol/l & nit; ndng d6 glucose méau lac doi 5,6
mmol/lL.

2.4. Phan tich thong ké

S6 lidu duoc nhp va lam sach bang phan mém EpiData
va phan tich bang phan mém SPSS 16.0. Cac bién dinh lugng
dugc biéu dién theo trung binh = d¢ léch chuan dugc so sanh
bang kiém dinh bang céc test thong ké. Phan tich s6 lidu duoc
tién hanh tai thoi diém didu tra ban dau va sau 6 thang 4p dung
céc bién phap can thiép. Chi s6 hiéu qua va hiéu qua can thiép
duoc tinh nhu sau:

- Chi s6 hiéu qua dugc tinh theo cong thc:

[P, - P |
P

1

CSHQ(%) = x 100

trong d6: CSHQ 1a chi s hiéu qua; P la ty I¢ hién méc HCCH
tai thoi diém trudc can thiép; P, laty le hién méc HCCH tai thoi
diém sau can thiép.

- Hiéu qua can thiép: Do luong phén tram (%) hiéu qua can
thiép nho chénh 1¢ch chi s0 hiéu qua gitta nhom can thiép va
doi chung.

HQCT (%) = CSHQ, .- CSHQ
trong do: HQCT 1a hiéu qua can thiép; CSHQ
qua cua nhom can thiép; CSHQ
doi chung.

NbC

o 1@ chi s0 higu

e 1 chi s0 hi¢u qua ciia nhém

_ -Chi s ARR (Absolute risk reduction - giam nguy co tuyét
doi): La khac biét nguy co gitta 2 nhom bi€u dicn bang ty 1¢
phan tram va khoang tin cdy 95%CI [5].

ARR% =p,-p,

trong do P, la nguy co méc bénh trong nhom chiing, dugc tinh
bang s6 ddi tuong méc bénh ¢ thoi diém sau can thiép chia cho
tong dbi twong mac bénh ¢ thoi diém truoc can thiép nhan vai
100% (6 nhom ching); p, 1a nguy co mac bénh trong nhom can
thiép, dwoc tinh bang s6 ddi twong mic bénh ¢ thoi diém sau
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can thiép chia cho téng ddi tugng mic bénh ¢ thoi diém trude
can thi€p nhan 100% (& nhoém can thiép).

- Chi s6 NNT (Number needed to treat - so bénh nhan can
dugc diéu tri dé giam mot ca bénh) dugc tinh theo cong thirc
[6]:

NNT = 1/(p,- p,)

trong do: p, 1a nguy co méc bénh trong nhém chimg; p , languy
co mic bénh trong nhom can thi¢p; p;, p, duge tinh nhu trong
chi s6 ARR%.

2.5. Dao dirc nghién ciru

Nghién ciru duoc thong qua boi Hoi dong xét duyét dé
cuong cua Truong Pai hoc Y Dugc Thai Binh. bPéi tugng
nghién ctu da dugc giai thich vé myc dich, ndi dung nghién
ctru, nhing rai ro va quyén loi dé tu nguyén ky gidy dong y
tham gia nghién cuu.
3.Kétqua

3.1. Pic diém chung

Két qua bang 1 cho thay, khong c¢6 su khac biét co ¥ nghia
thong ké gitra dic diém chung ciia di trong nghién ctru trong
2 nhom can thi€p va doi ching.

Bang 1. Dac diém déi twong tham gia nghién ctru can thiép.
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Bang 2. Hiéu qua can thiép v&i trung binh huyét ap, vong eo.

o /i R Nhom can thi¢p Nhoém dbi chirng

Chi so Thoi diem (n=91, X£SD) (n=93, X+SD) P,

M, 135,5+18,3 131,5+16,8 0,128
Hudtap M, 129,8+11,2 134,8+17,7 0,025
fam thu Chénhléch  5,6242,10 -3,341,60

P, 0,009 0,04

M, 88,9+10,3 85,94+10,35 0,076
Huyksp M 80,8+12,7 82,64+13,10 257
amtruong  Cpenhlech  8,09+1,28 331+1,16

P, 0,000 0,005

M, 81,70+6,88 83,03+7,46 0211

M, 79,85+6,77 83,17+6,79 0,001
Vong eo

Chénhléch  1,84+0,51 -0,14£0,5

P, 0,001 0,782

Ghi chu: p,: so sanh nhém can thigp va déi chirng cling & cung thoi diém, st
dung kiém dinh Student T-test; p,: S0 sanh cung nhém & 2 thoi diém trwdc
va sau can thiép, s& dung kiém dinh Paired sample T-test (Paired T-test).

Két qua bang 3 cho thdy, sau can thiép lam giam trung
binh lugng glucose mau tir 5,89+1,55 mmol/l xuéng 5,52+0,82
mmol/l (c6 y nghia thong ké). Véi nhom chimg, luong glucose
mau giam (khong co ¥ nghia théng ké). Luong glucose mau
trong nhém can thi€p giam 0,36 mmol/l, trong nhém doi chting
giam 0,32 mmol/l (c6 y nghia thong ké).

. Nhom can thiép ~ Nhom ddi ching  Chung Bang 3. Hiéu qua can thiép vé&i trung binh cac chi s6 sinh héa
bic diém (trung binh 8D, (trung binh 8D,  (trung binh 8D, p mau cua doi twong nghién clru trwvéc va sau can thiép.
n=91) n=93) n=184)
N . . Nhom can thigp  Nhom dbi chirm
Tudi 51,3749, 50,61£9.4 50,999,435 0,03 A oi di ENUNEY X g
o) Thoi diém (0=91,%+SD)  (n=93, X+SDs) i
Ay I PRk i A Trugecanthigp 5894155 6,28£2.24 0,167
Huyétéptimthu  13546+18,28 131,49+16,88 133 45£17,65 0,05 Glucose mau  Sau can thiép 5,5240,82 5.96+1,34 0,008
Huyétdp tim truong  88,94£12,29 85,94£10,35 §742¢1142  s005  ungbinh Chénh lgch 0,36+ 0,17 0,3240,18
Nhip tim 81,6+11,2 80,7+11,9 8124115 0,05 b, 0,036 0,085
Trude can thiép 1,070,28 1,0120,20 0,138
Vong eo 81,70+6,88 83,03+7,46 82,37+7,19 >0,05 -
HDL-C Sau can thiép 1,19£0,41 1,06£0,25 0,008
Glucose 5,80+1,55 6,28+2,24 6,08+1,93 >0,05 trung binh Chénh Iéch 0,124 0,05 0,050,03
HDL-C 1,07:0,28 1,010,20 1,04£0,24 >0,05 b, 0,008 0,130
Triglycerid 2,63£1,38 2,73+1,25 2,65+1,28 >0,05 Trude can thi¢p 2,63£1,38 2,73+125 0,829
Ghi chu: p: so sanh trung binh gitra 2 nhém, Anova test. Triglyc§rid Sau can thiép 2,38+0,71 2,55+1,05 0,195
] . trungbinh  Chgnh Igeh 0,2540,12 0,18£0,15
3.2. Hi¢u qud can thiép dén ty 1¢ mac HCCH
: ¢ s D, 0,041 0,254

Két qua bang 2 cho thdy, sau can thiép lam giam trung
binh huyét ap tam thu tir 135,5+18,3 xudng 129,8+11,2 mmHg
va huyét 4p tim truong giam tir 88,9+10,3 xudng 80,8+12,7
mmHg (c6 ¥ nghia thong ké). Véi nhom chimg, huyét ap tim
thu tang nhe, huyét ap tim truong giam c¢6 ¥ nghia thong keé.
Trung binh vong eo giam tir 81,70+6,88 cm xudng 79,85+6,77
cm (c6 ¥ nghia thong ké). Véi nhom ddi ching, trung binh
vong eo ting 1én (khong c6 ¥ nghia thong ké).

TAP CHI
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Ghi chu: p,: so sanh nhom can thiép va ddi ching cling & cuing thoi
diém, st dung kiém dinh Student T-test; p,: so sanh cting nhém & 2 thoi
diém truéc va sau can thiép, st dung kiém dinh Paired sample T-test .

HDL-C trung binh tang tir 1,07+0,28 1én 1,19+0,41 mmol/I
va ¢ y nghia thong ké. Vi nhom chimg, trung binh HDL-C
tang 1én khong c6 y nghia théng ké. Trung binh HDL-C trong
nhom can thiép tang 0,12+0,05 mmol/l, trong nhém ddi ching
tang 0,05+0,03 mmol/l c6 ¥ nghia thong keé.
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Triglycerid trung binh giam tir 2,631,38 xudng 2,38+0,71
mmol/l (cé ¥ nghia thong ké). Véi nhom chimg, trung binh
triglycerid giam khong c6 y nghia thong ké. Trung binh
triglycerid & nhom can thiép va ddi chimg khong co ¥ nghia
thong ké.

Sau can thi¢p, trung binh s6 yéu t6 HCCH giam 0,63%0,10
cao hon c6 y nghia thdng ké so vi nhom déi chirng (0,32+0,13)
va so voi trudce khi can thig¢p (bang 4).

Bang 4. So sanh trung binh sé yéu t6 cia HCCH cuia d6i twong
nghién clru trwéc va sau can thiép.

Chi'sé Thoi didm Nhom can thié¢p Nhom doi chitng

(=91, XSD)  (n=93, X+SD) P,
Truéc can thidp  3,29+0,54 3,4620,69 0,054
Trung binh Sau can thiép 2,66+1,04 3,14£1,15 0,003
$0 yéu t0 Chénh Iéch 0,63+0,10 0,32:+0,13
D, 0,000 0,013

Két qua bang 5 cho thdy, sau can thiép c6 63,7% ddi tugng
méc HCCH & nhom can thiép va thap hon so voi nhom chimg
(77,4%). Hi¢u qua can thiép la 13,7%. Hi¢u qua giam nguy co
tuyét doi voi huyét ap cao 1a 13,7% va cir 7 dbi tugng dugc
can thiép thi c6 mot ddi twong khong médc HCCH sau can thiép
(NTT=7.3).

Bang 5. Hiéu qua can thiép thay dbi ty 1&é miac HCCH cha doi
twong nghién ctru trwwéc va sau can thiép.

Nhom déi ching Nhom can thiép

HCCH (0=93) @=91) P (ytest)
86 legng % 86 lrgng %

. Trude can thiep 93 100 91 100
Thoi diém :
Sau can thi¢p 72 714 58 63,7 0,030

Chi 56 hiu qua (%) 26 36,3

Hiéu qua can thiép (%) 13,7

ARR% 13,7

NNT 73

4. Ban luan

Cac nghién ctru trong nudc va nudc ngoai déu cho thay
hi¢u qua cua céc giai phap can thi¢p vé truyén thong, gido duc
stic khoe, dinh dudng, tap luyén gitp giam ty 18 mdc HCCH.

Tiang huyét 4p trén ddi twong mic HCCH la nguy co cao
xay ra cac bién c6 tim mach, do d6 can thiép giam ty 18 mac va
giam tri s6 huyét ap 13 hét sirc quan trong. Trong nghién ctru
ndy, sau can thiép, tri s trung binh huyét 4p tdm thu giam co
¥ nghia thong ké. Két qua cac nghién ctru khac trong va ngoai
nude cho két qua twong tw. Cac nghién clru trong va ngoai nudc
déu cho thy sau cac chuong trinh can thiép, tri s6 huyét 4p tim
thu va tdm treong trong nhom can thiép giam. Nghién ciru trén
30 nguoi trudng thanh thira can béo phi mic HCCH tai Ha Noi
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cho théy, gia tri trung binh huyét ap giam tir 124,7+16,7 xudng
121,3+14,2 mmHg sau 6 tun can thi¢p va xuéng 120,9+13,2
mmHg sau 12 tuan can thi¢p; gia tri trung binh huyét ap tam
truong giam tr 79,7+13,6 xuéng 76,3+11,2 mmHg sau 6 tudn
va xubng 75,3+10,3 mmHg sau 12 tuan can thiép [7].

Béo bung c¢6 thé xem 1a mot chi tiéu quan trong dé tién
lugng cac van dé st khoe lién quan t6i phan bd md co thé
cling nhu thira can béo phi. Cac nghién ctru trudc day da ching
minh dugc béo bung 14 mot trong nhing co ché bénh sinh quan
trong cia HCCH, boi béo bung s€ san xuét ra nhiéu yéu t6 nhur:
TNFa, interleukin, PAI[11, adiponectin, acid béo tu do lam rdi
loan chuyén hoa va lién quan chdt ché dén bénh 1y tim mach.
Sau can thiép, trung binh vong eo ddi tuong trong nhém can
thiép giam 1,84+0,51 cm, tir 81,70+6,88 xuéng 79,85+6,77 cm
(co ¥ nghia thong ké). Gia tri trung binh vong eo trong nhém
ddi chimg tang 0,14=0,5 cm, tir 83,03+7,46 1én 83,17+6,79 cm
(khong c6 y nghia thong ké). Cac nghién ctru khac trén thé gioi
ciing cho thy, hiéu qua cua cac can thiép lam giam gi tri trung
binh vong eo ctia ddi twong mic HCCH. Nghién ctru cta M.
Guzman va cs (2020) [8] trén 490 dbi tuong thira can béo phi
méc HCCH cho théy, sau can thi¢p 13 tuan vong bung trung
binh giam 13,88+8,36 cm (p<0,001), sau 26 tuan vong bung
trung binh gidam 18,19+7,96 cm (p<0,001), sau 39 tuan vong
bung trung binh giam 21,62+13,63 cm (p<0,001), gia tri vong
bung gidm sau 52 tuan 1a 18,52+7,75 cm (p<0,001) [5].

Ngay nay, ting glucose mau va dai thdo duong dang la
van d& quan trong duoc cong dong quan tam, boi sy ting
glucose méu dugc vi nhu ké giét nguoi tham ling. Két qua
trong nghién ctru cho thy, can thiép gi4 tri trung binh glucose
giam 0,36£0,17 mmol/l (c6 y nghia théng ké), trong nhom
d6i chimg, gia tri trung binh glucose giam 0,32+0,18 mmol/l
(khong ¢6 y nghia thong ké). Cac nghién ciru khac ciing cho
thay hiéu qua ciia cac chuong trinh can thiép lam giam luong
glucose mau. T.M. Truong va cs (2014) [7] nghién ctru trén 30
d6i tuong thira can, béo phi ¢c6 HCCH tai Ha Noi cho thdy, sau
can thi¢p 12 tuan, lugng glucose mau giam 0,2+0,9 mmol/I, tir
6,4+0,9 xuéng 6,240,9 mmol/l, ty 1¢ tdng glucose mau giam
tir 70 xudng 46,7% nhung khong c6 y nghia thong ké. Nghién
ctru khac tai Malaysia tién hanh can thiép bang tu vén va giam
sat vé van dong trén 36 dbi twong mic HCCH trong 16 tudn
cho thay, sau can thiép luong glucose méau trung binh giam tir
4,90+0,68 xuéng 4,43+0,74 mmol/l & nhom can thi¢p; & nhom
d6i chimg, luong glucose mau trung binh giam tir 5,05%0,75
xubng 4,89:0,76 mmol/l, sy khac biét c6 y nghia théng ké [9].

Réi loan lipid mau c6 mdi lién quan chit ché ¢én HCCH. O
nguoi c6 HCCH thuong gdy ting insulin, lam tang giai phong
cac acid béo ty do trong tudn hoan, lam ting xo vita dong
mach, tang nguy co méc bénh tim mach. Két qua trong nghién
ctru cho thy, sau can thiép bang truyén thong, tu van thay doi
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ché do an, 16 séng, hoat dong thé luc cai thién tinh trang 1o
loan lipid mau. Trung binh HDL-C trong nhém can thi¢p tang
0,126+0,047 mmol/l (p<0,05), trong nhém ddi chimg, trung
binh HDL-C tang 0,042+0,027 mmol/l, khéng c6 y nghia thong
ké. Can thiép bé’lng tu vin thay d6i ché do an, hoat dong thé luc
trén 30 dbi tugng thira can béo phi tai Ha Noi cho thﬁy, ty 1€
giam HDL-C tir 66,6 xudng 36,7% (p<0,05), gia trj trung binh
HDL-C tang 0,3+0,3 mmol/l (tir 1,1£0,2 Ién 1,4+0,3 mmol/Il,
p<0,05), can thigp lam giam rd rét ty 18 HDL-C thap va tang
trung binh HDL-C [7].

Sau can thi€p, trung binh luong triglycerid giam 0,25+0,12
mmol/l & nhom can thié¢p (p<0,05%), gidm 0,18+0,15 mmol/l
& nhom d6i chimg, su khac biét khong co ¥ nghia théng keé.
Nghién ctru cua T.M. Truong va cs (2014) [7] tai Ha Noi cho
thay, sau can thiép, trung binh luong triglycerid giam 0,4+1,2
mmol/l (tir 2,3+1,2 xudng 1,9+0,9 mmol/l) nhung khong cé y
nghia thong keé.

Cac giai phap can thiép c6 hiéu qua giam ty 1é mic HCCH.
Sau can thiép, ty 1é mac HCCH giam tir 100 xudng 63,7% trong
nhom can thiép, trong nhoém adi chiing ty I¢ nay giam tir 100
xuéng 77,4%, chénh 1¢ch ty 1€ giam gilta 2 nhom 1a 13,7%, co
¥ nghia thong ké. D.C. Nguyen va cs (2013) [4] tién hanh can
thi¢p trén 683 dbi tuong méc HCCH tai Bac Liéu béng giai
phép tu van ting hoat dong thé duc 30-60 phat/ngay, dn nhiéu
rau, hoa qua va dau thue vat, giam khau phén an nhiéu nang
lugng, an ca it nhit 1 1an/tudn, an it chat béo va ngot; giam
uéng ruou, n nhidu chit xo... cho théy sau can thiép, ty 1¢ dbi
twong méc HCCH giam 21%.

Dé giam ty 1& mic HCCH, viéc giam mic cac yéu td hinh
thanh HCCH 1a vén dé then chét trong cac nghién cuu can
thlep Nghién ciru can thiép vé 16i song trén 375 daéi tugng
méic HCCH cho thay, sau can thlep, sO ngum mac tir 4 yéu
t6 giam tu 14,2 xuong 5,9%, s6 nguoi mic 3 yeu t6 giam tur
59,2 xudng 29,0%, trong nhém ddi chimg ty 1¢ méic tir 4 yéu
td tang 12,1-30,1%, ty 1¢ méc 3 yéu td giam tur 60,2 Xuéng
35,5% (OR=0,24, 95%CI: 0,16-0,37, p<0,001) [10]. Két qua
nghién ctru nay di chimg minh rang, can thiép 16i song, ché
do an, hoat dong thé luc lam giam trung binh s0 yéu t6 trong
nhém can thiép 0,63+0,10 (p<0,001), trung binh sé yéu to
trong nhom dbi chimg giam 0,32+0,13 (p<0,05). Nghién ctru
ctia V.L. Do (2019) [11] trén ddi twong mac dai thao duong tai
nong thon cho thiy, sau can thiép, trung binh s6 yéu t6 HCCH
giam 0,37+0,60 (p<0,05) 6 nhom can thi¢p va giam 0,08+0,53
(p>0,05) & nhom dbi chimg [9]. Ty 1¢ giam thap hon trong
nghién ctru nay c6 thé do ddi twong trong nghién ctru cia VL.
Do (2019) [11] 1a ngudi bénh dai thao duong va di co san mot
yéu t6 cua HCCH. Nghién ctru nay di chimg minh dugc hiéu
qua cac chuong trinh can thiép 1am giam ty 18 mic cac yéu to
ctia HCCH, gbp phan giam ty 16 mac HCCH.
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Sau 6 thang can thigp bang truyén thong va khau phan an hd
tro dd cho thdy hiéu qua giam ty 18 mic HCCH tir 100 xudng
63,7%, hiéu qua can thiép ddi véi ty 16 mac HCCH 1a 13,7%,
danh gi4 hiéu qua can thiép qua chi s6 NNT la ctr 7 ddi tuong
duoc can thi¢p thi co mot d6i tugng khong méic HCCH sau can
thiép, trung binh s6 yéu t6 cia HCCH giam 0,63 cao hon so v6i
nhom ddi ching.

Gia trj trung binh cac chi s6 giam glucose mau 1a 0,36+0,17
mmol/l, taing HDL-C 0,126+0,047 mmol/l, giam triglycerid
0,25+0,12 mmol/l.

Khuyén nghi nén ap dung cic bién phap can thiép gdm
truyén thﬁng, tu van ché do an va ché do luyén tap cho dbi
twong mic HCCH tai cong dong, voi vai trd quan ly va giam
sat ctia cac can b trung tam y te tramy té.
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Nghién ctru gia tri cua xét nghiém nhanh khang nguyén
Espline® SARS-CoV-2 trong chan doan mac COVID-19

Tran Mai Linh', Nguyén Thi Ngoc Bich?, Nguyén Dirc Tun %, Nguyén Thj Ngoc Lan®
"Trwong Pai hoc Y Duge, Pai hoe Qudc gia Ha Néi, 144 Xudn Thiy, phieong Dich Vong Hdu, qudn Cau Gidy, Ha Néi, Viét Nam
Truong Pai hoc Y Ha Ngi, 1 Tén That Ting, phieong Trung Ti, qudn Dong Pa, Ha Néi, Viét Nam
Ngay nhan bai 6/4/2022; ngay giti phan bién 11/4/2022; ngay nhan phan bién 9/5/2022; ngay chip nhén ding 13/5/2022

Tom tit:

Truée tinh hinh dich bénh COVID-19 dién bién phirc tap, xét nghiém nhanh khang nguyén la mot phwong phap
hiéu qua dé phat hién ca nhiém méi, tir d6 c6 thé nhanh chéng cach ly nguoi bénh dé han ché nguy co liy nhiém
ciing nhw tién hanh cac bién phap hd tro chim séc sirc khoe Kip thoi. Tuy nhién, dé dam bao tinh chinh xac va hiéu
qua clia xét nghiém, viéc nghién ciru gia tri chin doin trwéce khi trién khai thwe té ciia xét nghi¢ém nhanh khang
nguyén né6i chung va Espline® SARS-CoV-2 néi riéng 1a hét sirc quan trong. Trong nghién ciru nay, cic tic gia da
danh gia gia tri chin doin clia xét nghiém nhanh khang nguyén Espline® SARS-CoV-2 trén miu bénh phim dich
ty hiu bing phwong phap nghién ciru md ta cit ngang. Tong s6 266 doi twong nghién ciru, trong do cé6 99 bénh nhan
mic va 167 khong mic COVID-19 dwogc chin doan theo hwéong din ciia B Y té. Két qua cho thiy, dé nhay va dic
hi¢u chung ciia xét nghi¢ém nhanh khing nguyén Espline® SARS-CoV-2 lan lwot 1a 71,72 va 100%. P$ nhay ciia
xét nghiém trong cic nhém tudi duwéi 18, 18-59 va trén 60 lan lwot 1a 61,54, 72,86 va 75%. P nhay ciia xét nghiém
trong nhém c6 thoi gian dién bién bénh dwéi 7 ngay 13 83,61% va nhém c6 gi tri chu ky ngudng (Ct)<29,58 13 88%.
Xét nghiém nhanh khang nguyén Espline® SARS-CoV-2 dap ting dwoc nhitng khuyén cio ciia To chire Y té thé gi6i
(WHO) vé yéu ciu danh cho xét nghiém nhanh khing nguyén sir dung trong sang loc va chin doan COVID-19.

Tir khéa: COVID-19, SARS-CoV-2, xét nghiém nhanh khang nguyén.
Chi s6 phin logi: 3.3

hap duoc coi 14 tiéu chudn vang trong chin doan ca bénh
mic COVID-19 bsi do nhay va do dac hiéu cao [3, 4].
Tuy nhién, xét nghi¢m Real Time-RT-PCR ciing ¢6 nhiing
nhuoc diém nhu doi hoi nhan lue ¢o chuyén mon sau, cac
trang thiét bi hién dai, phong xét nghiém dat tiéu chuén vé
an toan sinh hoc ciing nhu thoi gian tién hanh xét nghiém
dai, do d6 anh huong toi thoi gian tra két qua cling nhu
nhitng phuong 4n xtr 1y tiép theo [4]. Vi uu diém dé thyc
hién, thoi gian tra két qua nhanh, chi phi hop 1y, cac xét
nghi¢m nhanh khang nguyén SARS-CoV-2 la mét trong
nhitng phuong phap duoc khuyén céo sir dung dé phat hién
ca bénh mic COVID-19 [3, 5]. Cap nhat theo dién bién cua
tinh hinh dich bénh, hién nay Bo Y té da cho phép st dung
céc xét nghiém nhanh khang nguyén SARS-CoV-2 dé chan

1. Dat van de

Pai dich COVID-19 giy ra bai virus SARS-CoV-2 bit
ngudn ¢ Vi Han, Trung Qudc vao cudi nim 2019 sau dé
nhanh chong lan ra toan thé gidi chi trong mot thoi gian
ngan. Cap nhat dén ngay 1/4/2022, di co toi trén 486 tridu
ca mic va hon 6,1 tri¢u truong hop tir vong dugc ghi nhan
trén toan cau [1]. Tai Viét Nam da trai qua 4 lan séng dich
véi trén 9,5 triéu ca nhiém va hon 42 nghin truong hop tir
vong [2]. Mot trong cac bién phap dé ngin chan su lay lan
ciing nhu han ché nhiing hau qua cia dai dich COVID-19
1a nhanh chong sang loc, xac dinh ca nhiém, tir 46 nhanh
chong cach ly ngudi bénh dé han ché nguy co lay nhiém
cling nhu tién hanh cac bién phap hd tro, chiam soc sirc khoe

kip thoi.

C6 nhiéu phuong phap dé phat hién virus SARS-CoV-2
ciing nhu ca bénh COVID-19, mdi phuwong phap c¢é nhiing
uu nhuoge diém khac nhau, pht hgp véi nhitng muc dich va
tinh hinh dich bénh khéac nhau. Xét nghiém Real Time-RT-
PCR sir dung dé phat hién vét chét di truyén cua virus trén
c4c mau bénh pham dich ty hau hodc bénh pham dudng ho

“Tac gia lién hé: Email: ngoclannguyen@hmu.edu.vn
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doan xac dinh ca bénh ciing nhu dwa ra quyét dinh d& bo
cach ly, xuét vién ddi véi nguoi mac COVID-19 [6]. Mot
sb nghién ctru chi ra rﬁ?mg, dd nhay ctia mot s6 xét nghiém
nhanh khang nguyén c6 gia tri rit tt trén nhitng mau bénh
pham duong ho hip thu thap tir nhimg bénh nhan c6 tai
luong virus cao, tuong ung voi giai doan phat tan, lay lan
virus manh [5, 7]. Bén canh nhling uu diém, cac xét nghiém
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Abstract:

In the face of the complicated situation of the COVID-19
epidemic, rapid antigen diagnostic tests have been an
effective method to detect new infections, thereby quickly
isolating patients to reduce further transmissions as
well as take timely health care measures. However, to
ensure the accuracy and effectiveness of the test, it is
critical to evaluate the clinical diagnostic value before
implementing the rapid SARS-CoV-2 antigen detection
tests in general and the Espline® SARS-CoV-2 antigen
test, in particular. This research aimed to evaluate the
clinical utility of Espline® SARS-CoV-2 in COVID-19
diagnosis. The authors used a cross-sectional descriptive
study method to assess the sensitivity and specificity of the
SARS-CoV-2 antigen test on a nasopharyngeal swab of
266 study subjects including 99 COVID-19 patients and
167 non-COVID-19 patients according to the guidelines
of the Ministry of Health. The results showed the overall
sensitivity and specificity of the Espline® SARS-CoV-2
antigen test were 71.72 and 100%, respectively. The
sensitivity of the test in the group of age <18, from 18 to
59 and >60 were 61.54, 72.86, and 75%, respectively. The
sensitivity of the test with disease progression time of less
than 7 days was 83.61%, and the group with Ct <29.58
was 88%. The Espline® SARS-CoV-2 antigen rapid
test meets the recommendations of the World Health
Organization on the requirements for rapid antigen tests
in the screening and diagnosis of COVID-19.

Keywords: COVID-19, rapid antigen diagnosis detec-
tion, SARS-CoV-2.

Classification number: 3.3
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nhanh khang nguyén SARS-CoV-2 ciing ton tai nhimg han
ché nhu do nhay, do dac hiéu thép hon so v&i xét nghiém
Real Time-RT-PCR [4-8]. Dic biét, c6 nhiéu yéu t co thé
anh hudng toi két qua ciia xét nghiém nhanh khang nguyén
SARS-CoV-2, trong d6 phai ké t6i 2 yéu t6 quan trong 1a
do nhay, d6 dac hiéu cua tung xét nghiém va qua trinh léy
mau bénh phiam. Chinh vi vay, bat ky xét nghiém nhanh
khang nguyén trude khi duge trién khai thuc hién rong rai
déu can duoc danh gia vé gia tri chan doan tir d6 dua ra
nhitng khuyén cao phit hop trong qua trinh sir dung va phién
giai két qua xét nghiém.

Xétnghiém nhanh khang nguyén Espline® SARS-CoV-2
(Fujirebio Inc., Nhat Ban) da dugc phat trién va chap thuan
sir dung dé chan doan SARS-CoV-2 tai Nhat Ban [5, 9].
Nguyén 1y cta xét nghiém la phuong phap sic ky mién dich
sir dung khang thé don dong nhan biét khang nguyén protein
nucleocapsid (N-Ag) cta virus SARS-CoV-2, dong thoi
nhimng khang thé don dong nay duoc cong hop voi enzym
phosphatase kiém (ALP). Khi mau duoc thém vao cira sd
mau, néu trong mau c6 khang nguyén protein nucleocapsid
ctia virus SARS-CoV-2, phirc hop khang nguyén - khang thé
duoc hinh thanh va di chuyén trén mang dén ving cira sd
dién giai. Tai vach xét nghiém (T), phirc hop khang nguyén
- khang thé dugc ¢b dinh trén mang boi mot loai khang thé
nhan biét khang nguyén protein nucleocapsid khac. Enzym
ALP cong hop trong phtic hop khang nguyén - khang thé
s& phan tng v6i chat nén va 1én mau ¢ vach xét nghiém (T)
trong phan cira s6 dién giai. Cac khang thé du thira tiép tuc
di chuyén trén mang va duoc cb dinh tai vach tham chiéu (r)
[5]. Tai Viét Nam, xét nghiém nay da nam trong danh muc
dugc BO Y té cap phép, tuy nhién nhitng danh gia vé gia tri
chan doan 1am sang ciia xét nghiém nay con nhiéu khoang
tréng, do do6 chiing t61 thyc hién nghién ciu nham muc tiéu
danh gia gia tri ciia xét nghiém nhanh khang nguyén Espline®
SARS-CoV-2 trong chan doan mic COVID-19.

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

Mau bénh pham dich ty hau cta 266 dbi tugng tham gia
nghién ctru dugc lay tai tinh Bic Ninh va TP Ha N¢i. Thoi
gian nghién ctru tir thang 3/2021 dén thang 5/2021 tai Khoa
Xét nghiém, Bénh vién Dai hoc Y Ha Noi.

2.2. Phuwong phap nghién ciru

Phuwong phap: Nghién ctu dugce thuc hién theo phuong
phép mé ta cat ngang.

Tién hanh nghién ctru cac doi tuong dén kham, sang loc COVID-19.
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Sau khi duoc giai thich va dong y tham gia nghién ciru s& dugc
tién hanh thu thap thong tin tudi, gidi tinh, dién bién 1am sang,
tién sir dich t& va dugc liy mau dich ty hau boi nhan vién y
té da tap huan. MAu bénh phim duoc van chuyén trong diéu
kién bao quan lanh tai 4°C, sau d6 duogc luu trit tai diéu kién
-80°C cho téi khi thye hién xét nghiém.

Mau bénh pham dich ty hau ciia dbi twong tham gia
nghién ctru duoc tién hanh tach chiét RNA bang kit tach chiét
QIAamp Viral RNA Mini Kit (Qiagen). Vat chat di truyén
RNA cua virus SARS-CoV-2 dugc phat hién theo quy trinh
Charite Berlin da dugc WHO va Bo Y té khuyén céo nho
phan ung Real Time-RT-PCR st dung bd kit LightMix®
SarbecoV E-gene plus EAV control (Roche) [10]. Thu
nghiém bao gom mot khuon mau ddi chimg dwong tinh va
mot mau kiém soat chiét xuit bén trong RNA, gen muyc tiéu
la gen E cua virus SARS-CoV-2, gidi han phat hién do nha
san xuét bao c4o 1a 5,2 ban sao/phan tng. Theo khuyén céo
ctia nha san xuat, cac mau hién thi dudng cong chuén va gia
tri nguong chu ky Ct<36 dugc coi 1a duong tinh [11]. Bénh
nhéan duoc chin doan mic COVID-19 dya theo thong tin
lam sang, tién st dich t&, két qua xét nghiém Real Time-RT-
PCR theo hudng dan ciia Bo Y té [11, 12].

Pong thoi, mau bénh pham dich ty hau cua ddi twong
tham gia nghién ciru s& duoc tién hanh thyc hién xét nghiém
nhanh khang nguyén Espline® SARS-CoV-2 dé danh gia gia
tri ciia xét nghiém trong chan doan méc COVID-19. Mau dich
ty hau dugc xir I theo hudng dan ctia nha san xuat roi dugc
nho vao ctra s6 mau, theo ddi va doc két qua theo hudng dan
ctia nha san xuét: 1 vach tai vi tri (r) - am tinh; 2 vach tai ca
vi tri (r) va (T) - dwong tinh; khong xuét hién vach tai vi tr
(r) - khong xéc dinh. Dya vao két qua thu dugc, chung t6i s&
phan tich d6 nhay, d6 dac hi€¢u chung ctua xét nghi¢ém nhanh
khang nguyén Espline® SARS-CoV-2, cling nhu dua theo
cac dac diém nhu tudi, gi6i tinh, thoi gian dién bién bénh,
Ct ctia cac ddi twong nghién ctru.

Phan tich thong ké: S6 liéu duoc nhap bang phin mém
Microsoft Excel 2016 va phan tich bang phin mém STATA
16.0.

Dao dirc nghién ciru: Nghién clru tudn tha cac quy dinh
vé dao duc nghién ctru. Pbi twong tham gia nghién ciru da
dugc giai thich va dong y nghién ctru. Thong tin thu thap
dugc dam bao an toan va tinh riéng tu. Nghién ctu gop
phan trong sang loc, chan doan bénh nhan mic COVID-19
nhanh hon qua d6 gitp cach ly, diéu trj kip thoi va ding dan.
Nghién ctru khong 1am cham ché hodc thay ddi chan doan
va diéu tri ctia bénh nhan.
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3.Kétqua
3.1. Pic diém doi twong nghién ciru

Trong s6 266 dbi twong tham gia nghién ctru, nit gidi
chiém 60,9%, nam gidi chiém 39,1%. Tubi trung binh
ciia dbi tuong nghién ctu 1a 43,15+£16,46. C6 99 trong
tong s6 266 d6i tuong tham gia nghién dugc xac dinh
méc COVID-19, chiém 37,21%. Trong sé nay, thoi gian
dién bién bénh trung binh 1a 7,64 ngay va Ct trung binh
cua x¢ét nghiém Real Time RT-PCR 1a 28,72 (bang 1).

Bang 1. Mét sé dac diém cuia déi twong nghién ciru.

. . Chén don
Dic dém nghién ciru Tong
Duong tinh Am tinh
Tong 266 99 (37,2%) 167 (62,8%)
Nam 104 (39,1%) 34 (32,69%) 70 (67,31%)
Gidi tinh
Nir 162 (60,9%) 65 (40,12%) 97 (59,88%)
Trung binh 43,15 39,21 45,48
Trung vi 39,5 36 43
IQR 27-59 23-56 29-61
Tudi (ndm)  Khoang 11-86 11-81 13-86
Nhom 0-17 tudi 16 (6%) 13 3
Nhom 18-59 tudi 202 (76%) 70 132
Nhom >60 tudi 48 (18%) 16 3
Trung binh 7,64
Trung vi 7
Thoi gian IQR 3-13
dién bién
bénh (ngdy)  Khoang 1-29
Nhom 0-7 ngay 61 (61,62%)
Nhom >8 ngay 38 (38,38%)
Trung vi 29,58
Khoang 12,50-35,94
Gia tri Ct
IQR 24,13-3331
Trung binh 28,72

3.2. Gid tri cia xét nghiém nhanh khang nguyén Espline®
SARS-CoV-2 trong chin dodan mac COVID-19

Nghién ciru thye hién trén 266 di tuong cho thiy do nhay va
d9 dac hiu chung cua xét nghiém nhanh khang nguyén Espline®
SARS-CoV-2 lan luogt 1a 71,72 va 100%. Do nhay ciia xét nghiém
trong cdc nhom tudi dudi 18, tir 18 dén 59 va >60 1an lugt 14 61,54,
72,86 va 75%.
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Do nhay cua xet nghiém nhanh khing nguyén Espline®
SARS-CoV-2 trong nhom ¢6 thoi gian dién bicn bénh dudi 7 ngay
la 83,61% va nhom dién bien bénh trén 7 ngay la 50%. Theo gia
tri cia Ct, do nhay cua xét nghiém nhanh khang nguyén Espline‘®
SARS-CoV-2 tai cac khoang tir phan vi thit 1 va 2, thir 3, thir 4 1an
luot 1a 88, 64 va 45,83% (bang 2, hinh 1).

Bang 2. DP6 nhay, do dac hiéu cua xét nghiém nhanh khang
nguyén Espline® SARS-CoV-2 trong chin doan mac COVID-19.

KEt qu test nhanh khéng nguyén

Chin doin G, DPIRESARS V)
bic din deh % g w0 Dide
(nhiem-khong fh ik nhy  hige
nhiém COVID-19)
n n (%) (%)
, Nhiém 9 1l 8
Tong - 1m0
Khong nhiem 167 0 167
Nhiém 34 2 13
Nam - 61,76 100
Gioi tinh Khong nhiem 70 0 70
Nhiém 65 00015
Nir - 69 100
Khong nhiém 9 0 9
Nhiém 13 § 5
(-17 - 6154 100
Khong nhiém 3 0 3
. Nhiém noosn
Tudi 1859 - 78 100
Khong nhiém 30 13
Nhiém 16 n 4
60 - 7 100
Khong nhiém 3 0 k)
Théigan .7 Nhiém 60 51100 86l
dién bién bénh ”
\ > &
G ) Nhiém 38 9195
Khodng tir phan vi thi 1-2 "
; Nh 00 4 6 8
(C9,5%) o
L Khoang tir phan vi th 3 @
' Nh 2 I 4
Gid tri Ct 8CRL) iem 5 6 9 6
Khoang ti phan vi thir 4 5
‘ Nh U B 58
) iém 3 5,83
Két qui xét nghigm
nhanh Khang
2000 nguAyglsEggl:@
Uﬁmm\.lt\‘ll
< Dwomg tinh
o 08,0 ° 8 o ¢ © § o
:: 8 5 8 .o ) ¢ o ? o ° o
30.00 > 9 g 5}
g e ¢ %8 < ° ¢ ©
s 208 ° & 3
E ’5 o ¢ %o ¢
:5 2000 === ’-’""0"'2' """""" o O

10,00
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Thisi gian dién bién bénh (ngay)
Hinh 1. Két qua xét nghiém nhanh khang nguyén Espline®
SARS-CoV-2, Ct cua xét nghiém Real Time-RT-PCR va thoi
gian dién bién caa bénh.
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4. Ban luan

Theo khuyén cao ctia WHO, cic xét nghiém nhanh
khang nguyén SARS-CoV-2 déng mdt vai trdo quan trong
trong chién lugc phong ngira va kiém soat tong thé dbi
véi COVID-19 [13, 14]. Nghién cuu cua chiung t6i dugc
thuc hién trén 266 d6i tugng cho théy dd nhay va d6 dac
hiéu chung cua xét nghi€ém nhanh khang nguyén Espline®
SARS-CoV-2 lan luot 14 71,72 va 100%. Gia tri d¢ dac hiéu
tuong ty nhu két qua nha san xuat cong bd cling nhu mot
s6 nghién ctru khac vé xét nghiém nhanh khang nguyen
Espline® SARS-CoV-2 cua K. Aoki va cs (2021) [5]. V
gia tri do nhay, két qua thu dugc cua ching t6i tuong tu
nhu nhu két qua nha san xuat cong bd (66,7%) va cao hon
so voi nghién ctru cua K. Aoki va cs (2021) [5]. Sy khac
biét nay co thé giai thich do nhém dbi tuong da c6 dién
bién bénh trén 10 ngay trong nghién ctru ciia K. Aoki va cs
chiém t6i 80,95% (102/126). Két qua trén ciing tuong tu véi
cac nghién curu trén mot s6 loai xét nghiém nhanh khang
nguyén khac nhu nghién ctru cua T. Weitzel va cs (2020)
[15] v6i dO nhay cua cac xét nghiém nhanh khang nguyén
cua RapiGEN, Bioeasy tests lan luot 12 62 va 85,0%, do
ddc hiéu déu 1a 100%. Theo mot nghién clru cong bd cua
WHO thi d nhay va dg dac hiéu trung binh cta cac loai xét
nghiém nhanh khang nguyén lan lugt 1a 72 va 99,2% [13].

Mot trong nhitng yéu t6 quyét dinh kha ning lay truyén
cua COVID-19 la tai lugng virus tdn tai va duoc phat tan
boi nguoi mang virus. Tai lugng virus ca bénh cling thay
d6i theo qua trinh dién bién ctia bénh nhan mic COVID-19.
Nhiéu nghién ciru chi ra ring, tai lugng virus thuong cao
nhit trong tudn dau tién ké tir khi khoi phat, tuong tng
v6i giai doan phat tan, 1ay lan virus manh nhat va sau dé
giam dan [8, 16]. Theo khuyén cdo cia WHO, xét nghiém
nhanh khang nguyén nén dugc ding ¢ ngudi nghi ngd mic
COVID-19 trong 5-7 ngdy dau tién ké tir khi khoi phat,
va xét nghiém nhanh khang nguyén SARS-CoV-2 can dap
tmg dugc yéu cau tdi thiéu vé do nhay 1a >80% va do dic
hiéu >97% trén nhom ddi tuong nay. Trong nghién clru cua
chung t61, d0 nhay ctia xét nghiém nhanh khang nguyén
Espline® SARS-CoV-2 trén nhom dbi twong dién bién bénh
dudi 7 ngay 1a 83,61%. Két qua nay cao hon mot nghién
ctru khac vé xét nghiém nhanh khing nguyén Espline®
SARS-CoV-2 cua K. Aoki va cs (2021) [5], dd nhay cua xét
nghiém trén nhoém ddi tugng dién bién bénh dudi 10 ngay la
73,3%. Su khac bi¢t nay co thé do nghién ctru cia chung toi
lya chon thoi gian danh gia 1a 7 ngay so véi 10 ngay cua K.
Aoki va cs (2021) [5]. Két qua nghién ciru trén mot sb loai
x¢ét nghiém nhanh khang nguyén khéac ciia D.B. Larremore
(2021) [17], trong tuan dau tién co triéu ching, d6 nhay cua
xét nghiém nhanh khang nguyén 1a 93,9%. Diéu nay c6 thé
dugc gidi thich do d§ nhay cta xét nghiém nhanh khang
nguyén bén canh phu thudc vao tai lugng virus, chiing con
phu thudc vao nhiu yéu td nhu nguyén Iy xét nghiém, hoic
k¥ thuat thu thap, bao quan miu bénh phdm. Trong nghién
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clru ciia chiing t6i, mau bénh pham dich ty hau cua ddi tuong
tham gia nghién ctru duoc 1y boi nhan vién y té duoc dao
tao, tuy nhién xét nghiém khong dugc thuc hién ngay tai thuc
dia. Trong qua trinh van chuyén va bao quan miu bénh
phiam, thanh phan khéng ‘nguyén protein nucleocapsid cia
virus SARS-CoV-2 ¢6 thé bi anh huong mot phan, do d6
anh huong t6i o nhay ciia xét nghiém. Pong thoi, kho khan
trong viéc léy mau, dic biét 1a mau dich ty hau, cling co thé
1a nguyén nhan giai thich cho két qua ctia chung t6i vé do
nhay thép trén nhém ddi tugng dudi 18 tudi (chiém 61,54%)
s0 v6i cac nhom tudi truéng thanh (72,86 va 75%).

C6 nhiéu phuong phap dé danh gia tai luong virus cua
bénh nhan, tuy nhién trong tinh hinh dich bénh, Ct cua xét
nghiém RT-PCR 1a mt phuong phdp thuan tién va cé gia
tri dé udc luong tai lwong virus. Theo huéng dan ciia B6 Y
té, thoi ky lay truyén cua ca bénh xac dinh dugc tinh tir 2
ngay trude khi khoi phat (d6i v6i ca bénh xac dinh khong
¢6 triéu ching thi thoi ky 1ay truyén duoc tinh tir 2 ngay
trude ngay duoc lay mau c6 két qua xét nghiém dwong tinh)
cho dén khi két qua xét nghiém RT-PCR am tinh hodc gia
tri Ct>30 [18]. Do do, do nhay cua xét nghi¢m nhanh khang
nguyén theo tai lugng virus thong qua Ct cuia xét nghiém
RT-PCR ciing ¢6 ¥ nghia rat quan trong. Trong nghién ctru
cua chung t61, d0 nhay cta xét nghiém nhanh khang nguyén
Espline® SARS-CoV-2 14 88% trén nhom ddi tugng nghién
ctru mic COVID-19 c6 Ct<29,58. o nhay cua xét nghiém
dbi voi nhom dbi twong nghién ctru mic COVID-19 ¢o
29,58<Ct<32,06 va Ct>32,06 lan luogt 1a 64 va 45,83%. Su
thay d6i vé& d6 nhay theo Ct ndy twong ty nhu két qua cia
F.J. Candel va cs (2020) [19], d0 nhay cua test nhanh khang
nguyén 1a 98% d6i véi Ct<25 va 57% dbi voi Ct >30.

Tée do dot bién & cac loai virus dién ra rat nhanh, trong thoi
gian qua cac bién chung méi ctia virus SARS-CoV-2 nhu Delta,
Omicron... lién tuc xuat hién. Véi nguyén 1y phat hién dya
trén khang nguyén protein cua virus, nhing dot bién trong cac
bién chung moi cua SARS-CoV-2 ¢o thé 1am anh huong t6i
gié tri chan doan ctia cac xét nghiém nhanh khéng nguyén noi
chung va xét nghiém nhanh khang nguyén Espline® SARS-
CoV-2 ndi riéng. Theo két qua nghién ciru ctia Y.S. Tagawa va
cs (2021) [20] cho thay ring, xét nghiém nhanh khang nguyén
Espline hiéu qua trong phat hién bién thé Delta (B.1.617.2)
ctia virus SARS-CoV-2. Tuy nhién, trong diéu kién ciia nghién
clru nay, chung t6i chua thé danh gia sau vé gia tri chan doan
cua xét nghiém nhanh khang nguyén Espline® SARS-CoV-2
dbi vai timg loai bién thé ciia virus SARS-CoV-2.

Do nhay va diac hiéu lam sang cta xét nghiém nhanh
khang nguyén Espline® SARS-CoV-2 dép tmng dugc nhiing
khuyén cdo cia WHO vé yéu cau danh cho xét nghiém
nhanh khang nguyén SARS-CoV-2. Gia trj chan doan phy
thudc vao thoi gian 1dy mau xét nghiém va giam trong nhoém
dbi tuong c6 Ct>30.
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Nghién ctru chon chiing tng cit viic-xin
phong bénh tay, chan, miéng do virus EV71
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Tom tiit:

Nghién ciru dwoge thye hién nhim chon Iwa chiing wng cir cho viéc nghién ciru va sin xuét vic-xin phong bénh tay,
chan, miéng (TCM) do virus EV71 tai Viét Nam. Dir liéu giam sat virus EV71 hang nim ciia Vién Pasteur TP HO
Chi Minh tir nim 2003 dén 2013 da dwoc sir dung dé du doan xu hwéng tién hoa. Trinh ty ving gen VP1 ciia 100
chiing EV71 ciia Viét Nam tir GenBank dwoc sir dung dé danh gia do twong dong tai mdt so epitope va tim ra cac
trinh ty pho bién nhét. Két qua, chiing EV71 Kkiéu gen phu B5 mang tén B5-203P-2013 da dwoc chon. Trii qua qua
trinh thich tng va chon dong don trén té bao Vero ciia chiing B5-203P-2013, B5-203P-2013-P10.1 di dwoc chon lam
chiing irng cir cho vic-xin EV71 véi dd 6n dinh di truyén va dat hiéu gia 10 TCID, /ml cho dap rng khiang thé trung

hoa chéo véi cac kiéu gen phu khic nhw B5, C4, C5.

Tir khéa: ching ing cir EV71, dap ing khang thé trung hoa chéo, kiéu gen phu, thich ing trén té bao Vero.

Chi s6 phén loai: 3.3

1. Dét van dé

Bénh TCM la mdt bénh tmyén nhiém phé bién & tré em,
nhét 13 tré dudi 5 tudi [1]. Bénh do mot nhom Enterovirus
thudc ho Picornaviridae gay ra. Trong do, virus EV71 dugc
quan tdm nhiéu nhat do ching c6 thé gdy cic bénh canh
ning, kém theo bién chimg than kinh, tim, phdi va thim chi
dan dén tir vong [2].

Virus EV71 1an dau tién duoc ghi nhan vao nam 1974.
Nam 1997, dich EV71 bung phat va lan rong tai khu vuc
chau A - Thai Binh Duong. Su luu hanh ndi trdi va tai ndi
troi, da dang vé kiéu gen cua EV71 da gay ra cac tran dich
v6i quy mo khac nhau trong khu vuc. Tai Viét Nam, virus
EV71 dugc phan lap lan dau tién vao nam 2003. Tir do,
nhiéu dot dich TCM 16n, nhé ¢6 lién quan dén loai virus nay
lién tiép xdy ra tir nam 2005 dén 2013 v6i hang chuc ngan
ca nhim va it nhat 250 trudng hop tir vong.

Hién nay, bénh TCM van chua c6 thudc diéu tri, vic-xin
dang 1a chién luge t6t nhat dé kiém soat dich bénh. Nhiéu
loai vic-xin phong TCM di va dang dugc phat trién, tuy
nhién nhd nhing wu thé nhu tinh an toan cao, kha ning mién
dich tot va c6 thé dugc phat trién nhanh hon nhd vao viée
tham khao cac cong nghé hién c6, chi c6 vic-xin toan phin
bét hoat dang dugc nghién ctru va thir nghiém 1am sang tai
cac qudc gia va ving lanh thd nhu Pai Loan, Singapore,

“Tac gia lién hé: Email: vancao.pasteur@gmail.com
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Han Qudc. Vic-xin cia Trung Quéc di duge thuong mai
hoé nhung chi dugc st dung trong ndi dia nudc nay [3]. Mot
ddc diém chung cua cac véc-xin ndy 1a dugc phat trién dua
trén ddc diém cta cac chung virus luu hanh tai ting khu vuc,
dién hinh nhu chung C4a dd duoc sir dung & Trung Qubc;
2 chung B3 va B4 tuong ung dugc su dung ¢ Singapore va
Dai Loan [4]. Hiéu qua bao vé ctia chiing ddi voi cac chung
luu hanh tai Viét Nam hau nhu chua dugc ghi nhan. Trong
khi d6, ddc diém vé dich t& hoc phan tir ca virus EV71 tai
Viét Nam c6 nhiéu diém khéc biét, cac kiéu gen EV71 da
duoc ghi nhan lai 1a C1, C4, C5 va B5 [5]. Do d6, ching
t6i tién hanh nghién ctru chon loc ching EV71 ng ctr va
tao ngan hang chung cho viéc nghién ctru san xut vic-xin
phong bénh TCM do virus EV71 dua trén chung dai dién
cho céac chung dang Iuu hanh tai Viét Nam.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit li¢u

Chiing virus: Chung tmg cir cho vic-xin EV71 (B5)
va chung dé danh gia phan tmg mién dich chéo dugc phan
lap tai Vién Pasteur TP H6 Chi Minh, mét sé ching ding
trong danh gia dap ing mién dich chéo durgc nhan tir Pon vi
Nghién ctru 1am sang cua Pai hoc Oxford (OUCRU).

Té bao: Virus EV71 duoc nudi cdy trén dong té bao Vero
(ECAAC No.88020401).
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Abstract:

The study aimed to select candidate strains from Vietnam
for the development of the hand, foot and mouth disease
(HFMD) vaccine against enterovirus 71 (EV71). Annual
EV71 virus surveillance data of Pasteur Institute in Ho
Chi Minh city from 2003 to 2013 was used to predict
evolutionary trends. One hundred VP1 sequences of
Vietnam strains from the GenBank database were used
to evaluate the identity of acid amin sequences and
identify the consensus sequences at key epitopes. As a
result, the subgenogroup BS strain named B5-203P-2013
was selected. The strain was adapted on Vero cells by
multiple passages and plaque isolated. The strain
B5-203P-2013-P10.1 was selected as a candidate strain for
the HFMD vaccine due to possessing genetic stability, high
titer of 10* TCID,/ml and cross-neutralising antibody
responses against other subgenogroups BS, C4, C5.

Keywords: adaptation on Vero cells, cross-neutralising
antibody responses, EV71 candidate strain,
subgenogroup.

Classification number: 3.1

2.2. Dia diém va thoi gian nghién civu

Nghién ctru dugc thuc hién tai Phong Thi nghi¢m sinh hoc
phan tir, Khoa Vi sinh mién dich, Vién Pasteur TP Ho Chi Minh
trong thoi gian tir ndm 2016 dén 2018.

2.3. Phwong phap nghién ciru

Phan tich xu hwéng tién hod va so sanh trinh ti: Nghién
ctru sir dung dir lidu giam sat EV71 hang nam déi véi virus
EV71 ctia Vién Pasteur TP Ho Chi Minh lién tyc trong khoang
thoi gian tir nam 2003 dén 2013 nham danh gia sy thay dbi cac
kiéu gen dé chon kiéu gen dai dién. Tiép theo, chung toi sir
dung dir liéu trinh ty ving gen VP1 cia 100 chung EV71 thudc
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cac kiéu gen phy B3, C1, C4 va C5 luu hanh tai cac ving dia
1y khéc nhau cua Viét Nam tir ndm 2003 dén 2013 tir GenBank.
Phan mém BioEdit duoc st dung dé so sanh céc trinh tu tuong
d@)ng dé nhén dién céc kiéu hinh tuong déng cao tai cac vi tri
epitope quan trong. Chiing c6 sy twong dong cao nhat vai cac
chiing khac tai cac vi tri ndy mang cac ving quyét dinh khang
nguyén pho bién nhit dugc chon lam ching tng cir.

Thich vmg chiing virus trén té bao Vero va chon dong don
chiing thich vmg: Qua trinh thich (mg dugc thuc hién thong qua
viéc cdy chuyén & d6 pha loang thip qua nhiéu doi cay chuyén
nhdm chon loc duge cac ching thich nghi véi té bao Vero. Céc
mau sau cac doi cdy chuyén dugc kiém tra hiéu gia TCID,,
nhitng mau cho hiéu gia tot tlep tuc dugce chon loc cho dén khi
chung ¢6 khd nang phat trién tot trén té bao Vero tai mat do gy
nhiém thap va c6 hi¢u gia cao (trén 107 TCID, /ml). Tai doi cay
chuyén cudi cing, cac dong don cua chung s€ dugc chon loc
thong qua k¥ thuat tao plaque.

Kiém tra tinh on dinh di truyén ciia ching thich img dd
thich nghi: Trinh ty gen VP1 trén ching (ng cir ban du va sau
khi thich (mg dugc khuéch dai bang phuong phép RT-PCR voi
cip moi dic hidu va giai trinh ty theo phuong phdp Sanger. Céc
trinh ty gen muc tiéu sau do duge xu 1y, 1ap rap nho su hd trg
cta phan mém CLC Main Workbench 5.5 va BioEdit.

Kiém tra tinh sinh mién dich chéo: Chung virus sau khi
duoc thich nghi va chon loc dugc nuoi céy tang sinh trén té
bao Vero, dich virus sau d6 duogc thu hoach, tinh ché va bt
hoat tao thanh khang nguyén. Chudt nhét tring ching Balb/c
(BioLASCO Taiwan Co., Ltd) 6-8 tuan tudi (5 con) dugc tiém
2 liéu khang nguyén ham lugng 1 ug phdi tron véi ta chat nhom
(Alhydrogel) tai cac thoi diém tudn thir nhét va thi tu. Chudt
duoc thu mau vao tuan tht 8, mau dugc tach huyét thanh dé
tién hanh danh gia mién dich chéo voi cac chung C4, C5, B5
qua phan tng trung hoa.

Phén tng trung hoa xac dinh hiéu gi4 khang thé trung hoa
virus ciia cic mau huyét thanh chudt. Cac mau huyét thanh
chudt dugc pha lodng béc 2 tir do pha lodng 1/10 ban dau va
u voi 100 TCID,  virus cac chung C4, C5, BS trén cac dia 96
gleng tuong tmg da duoc cay té bao Vero mat do 2x10* té bao/
giéng 24 gio trude do, i o diéu kién 37°C va 5% CO,, ghi nhan
diu hiéu huy hoai t& bao (cytophayogenic effect) sau 5 ngay
gy nhiém. Hiéu gia khang thé trung hoa duoc tinh 1a nghich
dao cua do pha loang thip nhit khong ghi nhan déu hiéu hay
hoai té bao.

3. Két qua va ban luan

3.1. Chon chiing bﬁng phan tich di li¢u dich té hoc phin tiv

Dit liéu phan tich xu hudng tién hod cua cac ching EV71
tai Vi¢t Nam trr nam 2003 dén 2013 cho‘théy, co su chuyén
dich su luu hanh cta kiéu gen C4 sang kiéu gen B5, trong do
dinh diém cua sy hién dién kiéu gen C4 la nam 2011. Nam
2012 ching C4 van chiém wu thé nhung ¢6 sy xuat hién va
thay thé dan cta ching B5 tir nam 2011 (hinh 1). Cho dén nam



2013, chung B5 da chiém wu thé va gan nhu hoan toan thay
thé ching C4. Véi xu huéng do, chung t6i chon nhing ching
mang kiéu gen B5 dé phan tich trinh ty nhdm chon ra duoc 1
chiing tmg ctr cho vic-xin EV71.
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Hinh 1. Phan bé kiéu gen phu cta virus EV71 theo thi gian.

Véi muc tiéu tao ra vic-xin c6 tinh sinh mién dich véi cac
ching EV71 dang va s& luu hanh trong tuong lai gan, ching toi
tién hanh phan tich sy twong dong giita cc ving epitope quan
trong trén trinh tu gen VP1 cta mot s kiéu gen phu EV71.
Céac vung chua epltope quan trong trén phén tir VP1 duogc biét
dén hién nay bao gdm tir axit amin 41-55, 142-156, 163-177
va 208-225.

Hinh 2. So sanh trinh tw tai cac vi tri epitop cia cac ching
EV71 trong nghién ctru.

Khi tién hanh phan tich trinh ty gen VPl giita cac
chung EV71 dua vao nghién cutru, ching t6i phat hién vung
epitope trung hoa tai vi tri 208-225 ¢6 mirc do bao ton
cao va giéng nhau 100% & hau hét cac ching véi trinh ty
YPTFGEHKQEKDLEYGAC (hinh 2). Bay 1a mot trong cac
ving epitope trung hoa quan trong va dugc sir dung phd bién
trong cac nghién ciru vic-xin peptit chong lai virus EV71. Cac
nghién cuu trude day cho thay, huyét thanh khang SP70 dugc
tong hop tir doan peptit 208-222 (YPTFGEHKQEKDLEY)
gitip bao vé& 70-80% chudt so sinh nhiém cac ching EV71
mang kiéu gen C2, C4, B2, B4 va B5 tai hiéu gia khang thé
trung hoa 1:32 [6].
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Trong vung epitope 142-156, vi tri 145 duge xem 1a ¢6 lién
quan dén dgc tinh ciia virus. O ddy chiing toi chon ching mang
axit glutamic tai vi tri nay do dai dién cho phén I16n chung B5
va hau hét cac chung C4, C5. Dot bién thay thé glycine (G)
hodc glutamine (Q) thanh axit glutamic (E) tai vi trf axit amin
145 trén VP1 doc 1ap hodc két hop voi sy thay dbi cac axit
amin khac chiu trach nhiém cho su thich nghi va doc luc cho
sy lay nhiém trén chudt [7]. O nguoi, dot bién VP1-E145Q da
duoc tim thiy trong cac truong hop nhiém EV71 ning. Hon
nira, R. Li va cs (2011) [8] ciing dd bao cdo vé cac dot bién
khéc c6 lién quan dén ty 1¢ luu hanh hon trong cac truong hop
nang cua EV71 nhu VP1-145G/Q/R.

Véi epitope viung axit amin 41-55, vi tri 43 mang axit
glutamic (E) ¢ cac ching B5 dugc hinh thanh dudi ap lyc chon
loc duong cua cac ching BS luu hanh tai Viét Nam [9]. Céc
chiing & kiéu gen C déu mang lysine (K) & vi tri nay.

Véi Vung epitope 163-177, ching t61 ghl nhan c6 su bao
toan cao glua cac ching kiéu gen phy v6i nhau. Pidu nay
tuong ty voi mot sO phat hién trudc day 1a co sy bao toan cao
gifra cac kiéu gen phu trong cting kiéu gen va cac kiéu gen voi
nhau, duy chi cé chung nguyén thuy BrCr (kicu gen A) 1a co
su khac biét vé axit amin tai vi tri 167 va 172 [10].

Qua viéc so sanh trinh ty va tim vung bao tdn & cac vi
tri epitope, ching t6i da chon ra 1 chung B5 (GeneBank
KU887943.1) lam chung tGng cu. Ching c6 tén goi BS-
203P-2013 dugc phan lap tir 1 bénh nhi cé tri¢u chung TCM
muc 36 2B ¢ Tién Giang nam 2013. Chung nay mang trinh tur
cac vung epitope phd bién cho phan 16n ching B5 phan tich
cling nhu cac ching C1, C4 va C5.

3.2. Thich nghi chiing trén 1é bao Vero va chon dong don
chiing thich irng

Két qua cdy chuyén cho thdy hiéu gia va mic do xam
nhiém té bao cuia ching chon loc ting dan ching to sy thich
{g din cua ching trén té bao Vero. Do pha loang cua cac doi
cy sau thap hon doi cdy trude cho dén khi dat sy 6n dinh. Sau
9 lan cdy chuyén, chung chon loc cho hiéu gia cao nhét iy
TCID,, dat ~10° TICD, /ml so v6i 10° TCID, /ml ctia lan cay
dau tlen (bang 1).

Bang 1. Hiéu gia cua chang B5-203P-2013 qua cac doi thich
trng khac nhau.

S6 doi thich ing D pha loding  Hiu gia virus thu dwoc (TCID,;/ml)
1 102 1032
2 10° 1032
3 10* 10%7
4 10° 10°
5 10 1074
6 10 1077
7 10¢ 1082
8 10 108
9 10 108
31
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Tai’céc doi c?iy tha 8 Vé~1 9, hiéu gié' virus thu duoc dat
cao nhat sau 96 gi¢ gdy nhiém khi cac t€ bao da bi huy hoai
gan nhu hoan toan (hinh 3).

Hinh 3. Két qua gay nhiém cuda chiang (rng ctr. (A, B, C) Té
bao bi huy hoai sau 48, 72 va 96 gi® gay nhiém; (D) Hinh &nh
virus EV71 trong dich nudi cdy dwoc chup dwdi kinh hién vi dién to
truyén sudt (vi tri mdi tén).

Sau 9 doi cay chuyén, ching di dat dugc do on dinh
vé hiéu gia cling nhu dat dugc hiéu gid tang sinh du cao
cho viéc san xuat vic-xin, ching toi tién hanh nuoi cay tao
plaque cho chung dé chon dong don bing phuong phap
Plaque assay (hinh 4). Plaque mang ky hiéu B5-203P-
2013-P10.1 duge chon san xuat do dat duoc hiéu gia trén
105 TCID, /ml.

Hinh 4. Két qua tao plaque trong doi ciy thir 10. Giéng 1 Ia dbi
chirng té bao; gieng 2, 3, 4, 5, 6 twong (rng cac nong dé pha loang
cta virus 101, 102, 103, 104 va 10°.

Viée chon chung bang phwong phap plaque assay di
dugc nhidu nhom nghién ciru tng dung trong viéc chon ra
nhitng chung thudn c6 kha ning ting sinh t6t di thich nghi
v6i hé théng nudi cdy qua qua trinh chon loc [11, 12].

3.3. Sw on dinh di truyén trén gen VPI

Trinh ty gen VP1 trén chung B5-203P-2013 ban diu va
sau khi thich ng thanh cong B5-203P-2013-P10.1 dugc
khuéch dai bang phuong phap RT-PCR v&i cip moi dic
hiéu. Két qua dién di san pham khuéch dai trén gel agarose
2% cho théy, xuat hién mot vach co kich thudce tuong ung
v6i vach 891 bp trén thang chuan (1 Kb Plus DNA Ladder,
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Invitrogen (hinh 5B). Két qua phan tich cho thdy, trinh
ty gen VP1 cta mau sau 10 doi cdy chuyén (B5-203P-
2013-P10.1) tuong ddng 100% so véi miu virus ban dau
(B5-203P-2013) (hinh 5).

Enterovirus A71 strain B5-230P-2013 Vietnam:TienGiang_2013-05-01 capsid protein VP1 gene, partial cds
Sequence ID: KU887943.1 Lengtn: 891 Number of Matches: 1

Range 1: 1 to 891 GenBank Graghes

Score Expect  Identites Gaps Strand
1646 bits(891) 0.0 891/891(100%) 0/891{0%) Plus/Plus

Query 1 CAGGGTGGCAGATGTGATCGAGAGC TCTATAGGAGA
JIHHIHHIHHHIHHI]IHH||H|IHHHIHHHIHHIIIIII

sbjct 1 GTGAGTAGGGCACTC 60

GIGTGAGTAGGGCACTC 68

1000

Query 61  ACCCGGGLCCTGLLGGCAC CAGTCATCGACTA 128
JII\HIIIHIHHHIHHHIHHIHI[IHHIHHHHIHHIIII[I 850 pb

sbjct 61  ACCCGGGCCCTGCCGATAL GTCATCGACTAGAC 120

GAAGTTCCAGCGC TCCAAGE TGC TGAGATCGAGGCATCATCGAATAC TAGTG
HHHII H HHHIHHHIHHIHIIIHHHIHHHIIHHHHI
sbjct 121 ACCGGTGAAG 189

Query 121

Query 181 GAGAGTATGAT onmc CGaTGH
]IHHIHHH LT
GAGAGTATGATTGA

Luia‘v 1

LLLMAA&AM.ALLLU 248
II\IIIII LT

sbjct 181

(B)

Hinh 5. Thu nhan gen VP1 cua ching chon loc. (A) Gen VP1
duwoc khuéch dai qua phan (rng PCR; (B) So sanh trinh tw gen VP1
cua ching B5-203P-2013-P10.1 sau khi thich (rng thanh cong trén
té bao Vero.

Nhu vdy, gen VP1 cua chung B5-203P-2013-P10.1 hoan
toan 6n dinh khi thich ting trén t€ bao Vero.

~ Tur két qud trén, ching B5-203P-2013-P10.1 dugc chon
de tang sinh lam ngéan hang ching san xuat do dat hi¢u gia
tang sinh tot va on dinh di truyén trén vung gen VP1.

3.4. Kha ndng trung hoa chéo ciia chiing wng cir

Dé kiém tra kha ning cho dap ung mién dich chéo cua
ching B5-203P-2013-P10.1, ching t6i chon dai di¢n cua
céc kiéu gen khac nhau da timg luu hanh tai Viét Nam nhu
C1, C4, C5 va B5 dé danh gia.

Két qua bang 2 cho thy, kha niang trung hoa cua huyét
thanh véi cac kiéu gen khac nhau déu dat muc trén 128.
Hién tai, van chua cé su théng nhat mirc khéang thé trung
hoa cin thiét & nguoi 13 bao nhiéu, tuy nhién & chudt, mirc
khang thé trung hoa can cao hon 128. Pay 1a mirc khang
thé tdi thiéu bao vé chudt so sinh trong cac thi nghiém thir
thach véi mo hinh mién dich thy dong trén chuot [13]. Nhu
vay, huyét thanh tir chudt nhét trang dugc tiém vic-xin B5-
203P-2013-P10.1 ¢6 thé cho dap tng mién dich chéo vai
céc chung EV71 khac bao gdm C4, C5 va B5, mic du kha
nang trung hoa chung C5 kém hon so véi BS va C4.

Bang 2. Kha ning dap trng mién dich chéo cua thé khang thé
5-203P-2013-P10.1.

Trung binh nhén hi¢u gia
Kkhang thé trung hoa (GMT)

5-203P-2013-P10.1 (chiing véc-xin) 243

Chiing virus

EV71/B5 VN282-18 (2014) 160
EV71/C4-11 (2011) 211
EV71/C4 VN313-18 (2018) 184
EV71/C5-11 (2011) 139
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Céc dot bién va tai to hop thuong xuyén xay ra trong qué
trinh tién hoa cua virus EV71, do d6 viéc phan tmg chéo co
thé chéng lai nhiéu loai virus EV71 khéc nhau 1a mot chién
lwgc quan trong trong dinh hudng phat trién vic-xin. Phan
g khang thé trung hoa dwoc xem 14 mét chi sé quan trong
trong dap tng mién dich vi EV71, thuong dugc s dung
dé danh gia hidu qua ctia vac-xin. Mot trong nhiing tiéu
chi danh gia hiéu qua ctia mot vic-xin EV71 1a khang thé
duoc tao ra c6 kha nang trung hoa cac chung thugc nhom
gen khac. Vao nam 2020, T6 chirc Y té Thé gi¢i (WHO) da
ban hanh cac khuyén nghi vé chat luong, an toan va hi¢u
qué cta vic-xin EV71 bat hoat. Trong d6 c6 mot diéu quan
trong noi bat 1a cém nghién ctu khd nang cho phan ung
chéo cua khang thé trung hoa do vic-xin tao ra [14]. Mot sd
nghién ciru da tap trung vao tim hiéu tinh khang nguyén ciia
cac chung EV71. Nghién ctru cua K. Mizuta va cs (2009)
[15] cho thdy, kiéu gen B kich hoat dugc khang thé trung
hoa cho phan tng chéo voi cac chung B2, B4, BS, C1, C2
va C4 manh hon khang thé cua kiéu gen C. Gan day nhét,
nghién ciru ctia P. Liu va cs (2021) [10] vé khang thé trung
hoa duoc tao ra tir 10 kiéu gen A, B0-B4, C2, C4 va C5
duoc xac dinh c6 kha nang trung hoa chéo vdi chinh nhiing
chung nay. Két qua cho thay, cac kiéu gen A, B va C déu tao
ra khang thé c6 kha ning trung hoa véi cac nhom kiéu gen
khac. Tuy nhién c¢é su khac nhau vé mirc do trung hoa & cac
kiéu gen. Tai Viét Nam, sau khi thay thé chung C4 vao nam
2013, chung B5 luu hanh rai rac trong cong dong cho dén
nam 2018 thi ching C4 quay tré lai chiém wu thé va ching
BS5 duogc ghi nhan rai rac [16]. Tuy nhién, trong mdt nghién
ctru danh gia khang thé trung hoa & cdc bénh nhan TCM
Viét Nam, khang thé cua nhitng bénh nhan nhiém chung B5
Iwu hanh trong giai doan 2013-2015 tai Viét Nam cho thiy
kha nang trung hoa voi ching C4 cua nam 2018 va khong
¢6 su khac biét voi kha nang trung hoa vdi chinh chung B5
[17]. C6 thé nhan thay ¢ day 1a cac kiéu gen phu cia EV71
c6 thé xuat hién mang tinh chu ky nén viéc giam sat dé chon
chung dai dién phu hop va ¢6 phan tmg chéo v6i nhiéu kiéu
gen phy khéc nhau 1a diéu quan trong.

4. Két luan

Tir viéc phan tich xu hudng tién hoa va phan tich trinh
tu twong dong clia cac epitope trong ving gen VP1, qua qua
trinh thich ing va chon dong don trén té bao Vero, chung toi
da thu duoc chung mang EV71 ¢6 kiéu gen phu B5 mang
tén 5-203P-2013-P10.1 lam ching ung cir cho vac-xin
EV71. Ching ndy c6 tinh 6n dinh di truyén so véi chung
gbc ban dau va cho kha ning ting sinh tdt trén té bao Vero
v6i hiéu gia 10° TCID, /ml. Dong thoi ¢ kha ning trung
hoa chéo véi céc ki€u gen phu khac luu hanh tai Viét Nam
nhu B5, C4 va C5.

LO1 CAM ON

Chung su dung trong nghién ctru dugc phén 1ap, dinh
danh va cung cap boi Phong Xét nghiém virus duong rudt,
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Vién Pasteur TP HO Chi Minh va Pon vi Nghién ciru 1am
sang cua Pai hoc Oxford (OUCRU). Céc tac gia xin chan
thanh cam on.
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Thanh phan hoa hoc va hoat tinh sinh hoe cua cao chiét
tir 1 loai Dwong dong boc (Adinandra bockiana E. Pritz. ex Diels)

Nguyén Hiru Quan’, Nguyén Thi Ngoc Lan, Nguyén Thi Thu Nga, S§ Danh Thuong, Chu Hoang Mau
Khoa Sinh hoc, Truwong Dai hoc Sw pham Théi Nguyén, 20 dirong Liong Ngoc Quyén, thanh phé Thai Nguyén, Viét Nam
Ngay nhan bai 20/5/2021; ngay chuyén phan bién 24/5/2021; ngay nhan phan bién 24/6/2021; ngay chip nhan dang 2/7/2021

Dwong dong boc cé tén khoa hoc 1a Adinandra bockiana E. Pritz. ex Diels, thudc chi Dwong dong phin b6 & tinh Lao Cai, Viét
Nam. Mt s loai thudc chi Dwong dong da dwoc nghién ctru vé dic diém thwe vat va cac chit ¢ hoat tinh sinh hoc trong ciy, tuy
nhién cho dén nay loai Duong dong bdc chwa dworc tic gia nao nghién ciru. Do d6, nghién ciru thanh phin héa hoc va hoat tinh
sinh hoc ciia cao chiét tir 13 loai nay Ia cong trinh dau tién va cin thiét trong thue tién. Cao chiét tir 14 ciia loai Dwong dong boc
¢6 chira nhém chiét polyphenol, tanin va coumarin. Cao ethanol, dichloromethan va ethyl acetat ¢ nong do 20, 60 va 200 pg/ml
trc ché sy phat trién cia vi khuan B. subtilis, L. Plantarum va S. macescens. Cao ethanol, dichloromethane va ethyl acetate ¢ hoat
tinh khir goc tw do DPPH manh, gia tri EC, lan lwot dat 0,2, 0,47 va 5,7 pg/ml. Cao ethanol cé hoat tinh trc ché cac dong té bao
ung thw da day, phdi va vii véi gia tri IC, lan lwrot 13 58,62, 48,73 va 43,15 pg/ml. Két qua nay cho thay, loai Duwong dong boc 1a

cay trong tiém nang bai chira nhiéu hop chat ¢6 kha niang khang khuin, khang oxy hoa va e ché cic dong té bao ung thu.

Tir khéa: cao tong, chong oxy hoa, Duvong dong boe, khang Khuén, khang té bao ung thu.

Chi 56 phén logi: 3.4

Pat van de

Viét Nam la qudc gia c6 da dang sinh hoc phong phu va tiém
ning cao vé cdy duoc liéu. Tuy nhién, co nhiéu loai chua dugc
nghién ciru vé tim quan trong va gia tri lam thudc cua ching,
dac biét la cac loai thudc chi Duong dong. O Viét Nam, chi
Duong ddng c6 khoang 14 loai, phan b rai rac khap ca nude
[1]. Loai Adinandra lienii budc dau dwoc nghién ciru vé vi tri
phan bd dia 1y, dic diém thuc vat hoc va trinh tw gen matk,
ving ITS gitip nhan dién loai [2, 3]. Ngoai ra, thanh phan hoa
hoc va hoat tinh khang khuén tir 14 ctia loai 4. lienii dugc chimg
minh ¢4 hoat tinh khéng khuan, chong 6xy hoa va trc ché mot
s6 dong té bao ung thu [4]. T.T.N Nguyen va cs (2020) [5] da
nghién ctru vé loai A. megaphylla Hu va nhan thay cao chiét
tir 14 cta loai nay ¢6 chira cic hop chat polyphenol, coumarin;
dong thoi chimg minh cao chiét tir 1a c6 hoat tinh khang khuén,
khtr goc tw do va trc ché dong té bao ung thu v, da day, phoi.
Nhu véy, cac nghién ctru ¢ Viét Nam hién nay tép trung chu
yéu vao A. lienii va A. megaphylla la cac loai phan b6 chu yéu
& khu vie mién niii phia Bic.

Duong dong boc hay con goi 1a Hong dam Tam Déo, co
tén khoa hoc 1a Adinandra bockiana E. Pritz. ex Diels, thudc
chi Duong dong (Adinandra), ho Ché (Theaceae). Duong dong
bdc 1a cay than gd, cao 2-6 m va thudng moc trén suon nui
hodc trong thung liing, noi c6 d§ cao 200-1500 m. Loai Duong
dong bdc chi phan bd ¢ Trung Qudc va Viét Nam. Hién nay,
chua c6 bat ky cong trinh nghién ctru nao vé lodi nay. Vay loai
Duong ddng bdc ¢6 hay khong c6 hop chét co kha ning khang
khuén, chdng 6xy hoa, khang té bao ung thu va néu c6 thi l1a
nhimg hop chit thir cip nao? Pay chinh 1a cau hoi dit ra cho
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nghién ctru ndy va ciing 1a nghién ctru dau tién vé loai Duong
dong bdc dé tra 10i cau hoi trén. Nghién ciru tién hanh tich cao
chiét, dinh tinh thanh phan héa hoc ctia loai Duong dong bdc
va danh gi4 hoat tinh khang khuan, chong 6xy hoa, khang té
bao ung thu cta cao chiét thu duoc.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu va méi trwong nudi ciy

Loai Duong dong béc st dung trong nghién ciru dugc thu
tai Khu bao ton thién nhién Hoang Lién - Van Ban thudc xa
Liém Phu, huyén Van Ban, tinh Lao Cai vao thang 8/2019 ¢ d¢
cao 800 m, toa do 21°59°15”N, 104°19°28”E. Tén khoa hoc
cua loai dugc xac dinh boi PGS.TS S§ Danh Thudng, Truong
Dai hoc Su pham, Dai hoc Thai Nguyén (hinh 1). Loai Duong
dong bdc thu thap duoc su cho phép cua Ban quan 1y Khu bao
ton thién nhién Hoang Lién - Van Ban. Mau 14 dugc st dung dé
tao cao chiét va nghién ctru cac budc tiép theo.

A)
Hinh 1. Hinh anh cha loai Dwong déng béc str dung trong
nghién ctru. (A) Mat sau cua 1a; (B) Canh mang nu (dnh dwoc
chup b&i nhém tac gia trong qué trinh thu mau).

(B)
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Abstract:

Adinandra bockiana E. Pritz. ex Diels collected in Lao Cai
province, Vietnam belongs to the Adinandra genus. Some
species of the genus Adinandra have been studied for their
botanical characteristics and bioactive compounds, however,
A. bockiana has not been studied to date. Therefore, studying
the chemical composition and biological activity of A.
bockiana leaf extracts is pioneering and necessary in reality.
The leaf extracts of A. bockiana have been quantified and
determined to contain tannins, coumarins and polyphenolic
compounds. The ethanol extract, dichloromethane extract and
ethyl acetate extract at the concentrations 20, 60, and 200 pg/ml
can inhibit the growth of B. subtilis, L. plantarum, and
S. marcescens. The ethanol extract, dichloromethane extract
and ethyl acetate extract have free radical reduction activity,
which EC, values reached 0.2,0.47, and 5.7 pg/ml, respectively.
The ethanol extract exhibited inhibitory activities on gastric,
lung, and breast cancer cell lines with IC_ values of 58.62,
48.73, and 43.15 pg/ml, respectively. The results show that 4.
bockiana is a potential plant that contains many compounds
that have antibacterial, antioxidant, and anticancer activities.

Keywords: Adinandra bockiana E. Pritz. ex Diels, antibacterial,
anti-cancer, antioxidant, total leaf extract.

Classification number: 3.4

Céc loai vi khuan kiém dinh B. subtilis, S. marcescens va
L. plantanum do Khoa Sinh hoc, Truong Pai hoc Su pham, Dai
hoc Thai Nguyén cung cip. Méi truong LB dé nudi cdy vi khuan
kiém dinh ¢ thanh phﬁn gém cao nim men 0,5%, NaCl 1,0%,
pepton 1,0%. Mbi truong LB dic bo sung 2,0% thach agar.

Cac dong té bao ung thu gdm: MDA-MB-231 (ung thu vi),
AGS (ung thu da day) va A549 (ung thu phoi) dugc st dung dé
xac dinh hoat tinh gdy doc té bao do Phong Thir nghiém sinh
hoc, Vién Cong nghé Sinh hoc, Vién Han lam KH&CN Viét
Nam cung cép.

2.2. Phwong phdp diéu ché méu thir hoat tinh

L4 cua loai Duong dong bbc thu hai dwoc rira sach va thai
nho, phoi trong bong mat, sdy kho & nhiét do 50°C dén khdi
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luong khong dbi, sau d6 dem nghién nhé. Mau nghién dugc
ngam chiét hai 1an bang ethanol trong thiét bi sidu am & nhiét do
phong. Dich tong s6 dwoc cat kiét dung moi dudi dp suat giam,
nhiét @6 <50°C va thu duoc can c6 ethanol. Céan c6 ethanol dugc
pha lodng bang nudc cat, sau d6 chiét phan b lan lugt vai cac
dung méi 1a dichlomethan va ethyl acetat. Sau khi cit dudi dung
moi thu dugce cén dich dichlomethan, ethyl acetat va can chiét.
Cac can dich thu duogc sé séy kho & nhiét d§ 50°C va thu duoc
cao sdy kho twong tmg. Céc cao chiét duoc cho vao binh thiy
tinh, ghi nhan, day kin va bao quan ¢ nhiét do thuong dé su
dung trong cac nghién ctru tiép theo.

2.3. Dinh tinh cdc hop chit cé trong cao ethanol

Binh tinh polyphenol: Phan img voi mudi sat (I11), 1ay 5 ml cao
ethanol cho vao 2 dng nghiém ky hiéu 1an lugt1a I va II. Cho thém
0,5 ml mudi sat (I1T) vao ng I va quan sat hién turong. Tiy theo s6
lugng va vi tri nhém hydroxyl trong phan tir polyphenol ma cho
mau lyc, xanh hogc nau. Phan img voi dung dich H,SO, dac, liy
2 ml cao ethanol vio 2 dng nghiém ky hiéu lin 11101 la Ivall
Cho thém 1-2 giot H,SO, déc vao 6ng II va quan sat hién tuong.
Khi nho H,SO, dac len cac dan xuat cua flavon va flavonol thi
cho mau Vang dam ddi véi chalcon va auron cho mau do, do
thim va do tuoi; flavanon cho mau do da cam do su chuyen
thanh chalcon.

Dinh tinh cdc coumarin: Lay 2 ml cao ethanol vao 2 ong
nghiém ky hi¢u 1an lugt 13 I valL Cho vao ong 110,5 ml dung
dich NaOH 10%. Pun ca 2 dng trén bép cach thuy den s0i, lay
ra dé ngudi, sau d6 cho thém 4 ml nu6e cat vao ca 2 ong I va
II. Quan sat thay chit long & ong I (co klem) trd nén trong sudt
hogc trong hon 6ng I (khong kiém) c6 thé xem 1a c6 coumarin.
Néu dem axit hoa ong nghiém co kiém bing mot vai giot HCl
dic ma lam cho dich mat mau vang duc hodc xuét hién két
tiia bong (ciing c6 khi xuat hién két tua) thi c6 thé két ludn co
coumarin [6].

Binh tinh tannin: Lay 2 ml cao ethanol vao 2 dng nghiém ky
hiéu 1an luot 1a T va II. Cho thém thubc thir vanilin/H,SO, vao
dng I lic déu va quan sat. Néu dich chiét chuyén sang mau do
dam 1a chung t6 c6 tanin.

2.4. Phwong phdp thii hoat tinh khdng khudn ciia cao
chiét

Hoat tinh khang khuan cta cao chiét tir 14 cua loai Duong
dong bdc dugce x4c dinh biang phuong phap duc 16 thach theo
B. Mahesh va cs (2008) [7]. Céc loai vi khuan kiém dinh duoc
nudi hoat hoa trong méi truong LB long & 28°C, lic 200 vong/
phut trong thoi gian 8h. Hat 70 pl dich nudi mdi loai vi khuan
da dugc hoat hoa 1én dia moi truong LB déc va trai déu trén mat
thach cho dén khi khd. Puc céc giéng co duong kinh 10 mm
trén dia thach va nho 100 pl cao chiét mdi loai tir 14 cua loai
Duong ddng bdc vao giéng & cac nong do 20, 60 va 200 pg/ml
(giéng dbi chimg b sung Dimethyl sulfoxide (DMSO). Pit cac
dia petri da bo sung dich vao ti lanh 4°C khoang 1-2 gio roi dit
vao ta 4m nudi & 30°C, tir 18 dén 24 gid. Po duong kinh vong
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khang khuan, chup hinh va ghi lai két qua. Mi thi nghiém duogc
lap lai 3 lan. Puong kinh vong khang khuan dugc xac dinh theo
cong thirc: H=D - d (mm). Trong d6: D 1a duong kinh vong khang
khuan (mm); d 1 duong kinh giéng thach (mm).

2.5. Phuong phdp xdic dinh khd ning chong oxy héa DPPH

Kha ning chdng 6xy hoa cua cao chiét tir 14 cua loai Duong
ddng bbc duoc xéc dinh theo phuong phép ciia J. Tabart va cs (2009)
[8] str dung kha ning trung hoa gbc tw do DPPH. 100 pl cao chiét
mdi loai & cac n6ng d5 0,5, 2, 8, 32 va 64 ug/ml duoc b6 sung 2,9
ml dung dich DPPH ndng d6 0,1 mM pha trong dung dich methanol,
lic déu va dé yén trong 30 phut, sau d6 do ¢ bude song 517 nm. Kha
ning khir goc ty do DPPH duoc tinh theo cong thirc sau:

Kha nang khir gc ty do DPPH (%) = 100 x (A -A)A.

trong do: A 1a do hap thu quang ciia mau doi ching; A 1a do hip
thy quang clia miu can x4c dinh. Kha nang chéng oxy ‘hoa duge
xdc dinh dya vao gia tri EC, (la ndng d6 mau c6 kha ning khur goc
tu do DPPH dat 50%).

2.6. Phwong phdp xdc dinh tinh djc té bao ung thw nuéi ciy
dang don lop

Thir d6 doc té bao ung thu in vitro dugc xac dinh theo phuong
phép ciia A. Monks va cs (1991) [9]. Cao chiét tir 14 ciia loai Duong
dong bdc duge chuan bi va thir nghiém 6 4 ndng do 100, 20, 4 va
0,8 mg/ml. Chat tham khao Ellipticine ¢ c4c nong do 10, 2, 0,4 va
0,08 pg/ml duoc sir dung nhur 1 cht déi chimg dwong. DMSO ¢
ndng d6 10% duoc st dung nhw 1a chat dbi chimg 4m. Ham lwong
protein téng s ctia té bao duoc xéc dinh dua vao mat do quang
hoc (OD) do dugc khi thanh phﬁn protein cua té bao duoc nhudm
bé'mg Sulforhodamine B (SRB). Gia tri OD dugc doc ¢ bude song
515 nm trén may ELISA Plate Reader. Gia tri OD mdy do dugc ty
16 thun v6i lugng SRB gin véi phan tir protein. Gié tri OD cang
16n thi ham luong t& bao va ham lugng protein cang nhidu. Kha
ning gy doc té bao dugc xdc dinh bing nf)ng do cua chét tic ché
50% sy phét trién cua té bao. Nong o tc ché 50% té bao (ICSO)
duoc xac dinh la nong do cia mau tic ché duge 50% té bao, cic
gdc tu do hodc enzyme. Chat chuan dugc coi ¢ hoat tinh t6t khi
IC,,=5uM10].

!‘lﬂ

(A) (B)

©

Ca 4 chat DPPH, Ellipticine, DMSO, SRB duoc chiing
t0i sir dung 1a chét tinh khiét, dugc cung cép tir Hang Sigma
Aldrich va st dung lam chat chuan, cling nhu dé pha cao chiét.

£ 2
3. Ketqua

3.1. Dinh tinh cac hop chit cé trong ld ciia loai Duong
dong boc

Dinh tinh polyphenol: Cao ethanol tur 1a cua loai Duong
dong boc duge dinh tinh bang thube thir véi mudi sit (I10),
nhén thdy dung dich trong éng nghiém Il chuyén sang mau
xanh luc va khac so véi mau cta ong nghiém I (hmh 2A).
Khi dinh tinh bang H,SO, dac, dung dich trong ong nghiém
II chuyén sang mau ndu dam hon mau cua dng nghiém I (hinh
2B). Nhu véy, trong l4 cta loai Duong dong bdc c6 chira nhom
chét polyphenol.

Dinh tinh cdc tannin: Cao ethanol tir 1a cua loai Duong
dong bde duge dinh tinh bang thudc thir vanilin trong H,SO,
lam cho dung dich trong 6ng nghi¢m IT ¢c6 mau do khac so voi
mau cua ong nghiém I (hinh 2C). Nhu vay, trong 14 cua loai
Duong dong bbc ¢6 chira nhém chét tanin.

Binh tinh cdc coumarin: Két qua hinh 2D nhan thay, khi
cho 0,5 ml NaOH 10% vao éng nghiém II, dem dun ca 2 éng
nghiém trén bép cach thiy, sau khi lam ngudi va cho thém
4 ml nudc cat vao ca hai dng thi dung dich ng II trd nén trong
hon. Sau khi cho vai giot dung dich HCI diic vao ca hai 6ng
nghiém thi dng IT mat mau vang dyc (hinh 2E). Tir két qua dinh
tinh cho théy, trong 14 ctia loai Duong dong bdc ¢ chira nhom
coumarin. Cac nhom hop chat polyphenol, tannin va coumarin
¢6 y nghia trong viéc tng dung 1am thube chira bénh va két
qua nay 1a co s¢ dé tién hanh cac nghién ctu tiép theo vé loai
Duong dong béc.

3.2. Hogt tinh khdng khudn ciia cao chiét tiv ld ciia lodi
Duwong dong boc

Hoat tinh khang khudn ciia cao ethanol, ethyl acetat va
dichloromethan tir 14 ctia loai Duong dong boc dugc trinh bay

i

(D) (E)

Hinh 2. Két qua dinh tinh polyphenol (A, B), tannin (C) va coumarin (D, E) trong cao chiét ethanol tir 14 ctia loai Dwong dong béc.
(A) Phan trng v&i mubi sét lIl; (B) Phan (ng véi dung dich H,S0, dac; (C) Phan tng v6i dung dich valin/H,SO,; (D) Phan &ng v&i NaOH;
(E) Phan trng v&i HCI dac; |: cao ethanol toan phan ban dau; II: cao ethanol sau phan tng.
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& bang 1. Cao ethanol, ethyl acetat va dichloromethan déu co
hoat tinh khang vi khuan B. subtilis (hinh 3A), L. plantarum
(hinh 3B) va S. marcescens (hinh 3C) & ca 3 nong do khao
sat. Hoat tinh khang khuén ting tir nong d6 20 dén 60 pg/ml
va manh nhat 1 ndng d6 200 pg/ml. Pudng kinh vong khang
khuan dat 6,7-24 mm d6i v6i vi khuan B. subtilis; 3-21,3 mm
d6i v6i vi khudn L. plantarum va 2,0-14,3 mm dbi véi vi khuan
S. marcescens. Trong d6, cao dichloromethane & ndng do 200
ug/ml co6 hoat tinh khang khuan manh hon so véi cao ethanol
va cao ethyl acetate.

Bang 1. Hoat tinh khang khuén cua cao chiét tir loai Dwong
dong boc.

Khoa hoc Y - Duoc | Dugc hoc wemmm

khi ndng do cao chiét tang tir 0,5 dén 128 pg/ml thi hidu qua
khir gbc tu do ciing tang dan tir 0 dén 89,8%. Cao ethyl acetate
¢6 hoat tinh manh nhit thé hién & néng do khu géc tu do DPPH
véi gia tri EC, 1a 0,2 pg/ml, tiép dén 1a cao dichloromethan
(gia tri EC, la 0 ;A7 ug/ml) va cao ethanol (gia tri EC, dat 5,7

pg/ml). Tuy nhién, 6 nong d¢ 128 pg/ml, hoat tinh khu gbc tu
do ctia cao dichloromethan cao nhat dat 89,8%; tiép dén 1a cao
ethyl acetat (dat 84,1%) va cao ethanol (dat 71,5%).

Bang 2. Hoat tinh chéng 6xy héa cua cao chiét tir la cha loai
Dwong dong béc.

Khi niing khir gbc tw do DPPH (%)

Nong df (ug/ml)
. Cao ethyl acetat Cao dichloromethan Cao ethanol

Vikiuda Dudng kinh vong khang khuan (mm) 05 $3.4 530 00
ET20  ET60  ET200  EA20 EA60  EA200 DC20 DC60  DC200 20 84.4 710 14
Bosubtilis 6,703 77403 157403 73£03 11,006 223:03 93:03 133:03 24,0406 80 87.9 88,6 70,1
S.marcessens 2,001 73£03 13,0:0,6 5,006 6303 14006 8303 11006 14307 32 87,7 89,1 71,9
L plantarum - 3,0£06  6,3+03 157403 5,0£06 3703 207:03 53:03 7,0:06 21303 128 84,1 89,8 715
EC,, (ng/ml) 0,2 0,47 5,7

DC20.

ey DC200

EA200

EA200

Hinh 3. Hoat tinh khang vi khuan B. subtilis (A), vi khuan L.
plantarum (B) va vi khuan S. marcescens (C) clia cao chiét
tir 14 cua loai Dwong déng béc. DMSO va H,0 1a dbi ching;
ET20, ET60, ET200: cao ethanol 1&n lwgt & cac ndng d6 20, 60 va
200 pg/ml; EA20, EA60, EA200: cao ethyl acetat 1an lwot & cac ndng
do 20, 60 va 200 pg/ml; DC20, DC60, DC200: cao dichloromethan
lan lwot & cac ndng d6 20, 60 va 200 pg/ml.

3.3. Hoat tinh chong oxy héa ciia cao chiét tiv li ciia lodi
Duwong dong boc

Trong nghién cuu nay, cao ethyl acetat, dichloromethan
va ethanol tir 1a ciia loai Duong dong bdc dugc chung toi
thir nghiém hoat tinh khir goc tu do DPPH. Két qua bang 2
cho thiy, hiéu qua khir goc tu do DPPH cua cao ethyl acetat,
dichloromethan va ethanol ty I¢ thuan voi néng d6 cao chiét,
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3.4. Hoat t‘l'nh k!uing t¢ bao ung thw ciia cao ethanol tiv
loai Duwong dong boc

Két qua bang 3 cho thay, cao ethanol tir loai Duong dong
bdc c6 kha ning tc ché sy phat trién cta ba dong té bao ung
thu MDA-MB-231 (ung thu vi1), AGS (ung thu da day) va
A549 (ung thu phdi) véi gia tri IC,, lan luot dat 43,15+2,39,
58,62+1,45 va 48,73+3,76 pg/ml. Trong do, hi€u qua tc ché
ctia cao ethanol trén dong té bao ung thu v 13 16n nht, tiép dén
1a dong té bao ung thu phdi va thap nhat 1a dong té bao ung thu
da day. Nhu vay, cao ethanol tir loai Duong dong bdc ¢ hoat
tinh trc ché cac dong té bao ung thu v, ung thu da day va ung
thu phdi. Két qua nghién ctru nay lam co s¢ dé phan lap cac
hop chét tinh khiét tir cao ethanol c6 kha nang e ché cac dong
té bao ung thu trong diéu kién in vitro.

Bang 3. Tac dong gay doc té bao ung thw cta cao ethanol tir
l4 cua loai Dwong déng bac.

Nongdy % tre ché sy phat trién ciia dong t€ bao
(ng/ml) 4549 (ung thi phéi) AGS (ung thw dg day) MDA-MB-231 (ung thw vii)
100 93,20+1,50 85,08+1,23 91,20+1,59
20 24324131 18,48+0,75 27,7241,47
4 14,81+0,67 11,22+0,98 10,49+0,62
0,8 6,07+0,93 3,64+1,02 0,62+1,29
IC,, 48,7343,76 58,62+1,45 43,1542,39
4. Ban luan

Cac nghién ctru trude ddy da ching minh, mot s6 loai thudce
chi Duong dong c6 chtra céc hop chit hoa hoc c6 hoat tinh sinh
hoc. H. Gao va cs (2010) [11] da phan 1ap dugc camellianin A,
mot loai flavonoid tur 14 cta loai Adinandra nitida va da chung
minh chit ndy c6 hoat tinh trc ché su ting sinh va qua trinh
apoptosis ctia té bao ung thu gan (Hep G2) va tuyén va (MCF-7).

31
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Mot s6 hop chat di vong chira coumarin c6 lién quan dén cac dic
tinh nhu chong viém [12], khang khuan[13], khang virus [14] va
chéng ung thu [15]. Ngoal ra, coumarm ciing thé hlen tac dung
giy doc té bao ung thu di voi cac té bao Hep2 (loai té bao biéu
md ngudi), anh hudng téi qua trinh apoptosis, sy bién mét cua
16p mang vi nhung mao, 1am giam ham luong huyét trong cia
té bao chit va sy phan hity nhan [16]. Cao chiét tir 14 ctia loai
Sum lién (4. lienii) ¢6 chira nhém chat polyphenol, flavonoid
va coumarin. Cao ethanol, ethyl acetat va dichloromethan trc
ché sy phat trién cua cac loai vi khuan Staphylococcus aureus,
B. subtilis, S. marcessens, Sarcina lutea, L. plantarum va E.
coli & ndng d6 200 pg/ml. Trong d6, cao dichloromethan ¢
hoat tinh khang khuan tot hon so véi cao ethanol va ethyl
acetat [4]. Cao chiét tir 14 cua loai Sum 14 16n (4. megaphylla
Hu) chita cac hop chit polyphenol, coumarin; ddng thoi cao
ethanol, ethyl acetat va dichloromethan c6 hoat tinh uc ché
cac loai vi khun S. aureus, B. subtilis, S. marcessens, S. lutea,
L. plantarum va E. coli. Cao ethyl acetat va ethanol c6 hoat
tinh khtr goc tu do DPPH, gia tri EC| lan luot dat 30,3 va
33,2 pg/ml. Cao dichloromethane co hoat tinh khwr goc
tw do rat yéu, gid tri EC,>128 ug/ml. Cao ethanol wrc ché
3 dong té bao ung thu da day, ung thu phdi va ung thu gan
voi gia tri IC lan luot 1a 67,76, 77,02 va 84,46 ug/ml [5].

Trong nghién ciru nay, cao ethanol tir 14 cia loai Duong dong
bdc c6 chira cac nhom chit polyphenol, tanin va coumarin. Cao
ethanol, dichloromethan va ethyl acetat trc ché su phat trién cia
vi khuan B. subtilis, L. plantarum va S. marcescens. Cao ethyl
acetat, dichloromethan va ethanol c6 hoat tinh khir géc tu do
DPPH manh, gié tri EC_S’O lan luot 12 0,2, 0,47 va 5,7 pg/ml. Cao
ethanol tc ché 3 dong t€ bao ung thu v, ung thu da day va ung
thu phoi, gia tri IC,, 1an luot dat 43, 15 58,62 va 48,73 pg/ml.
Nhu vay, nghién cu’u nay phi hop vé thanh phan va hoat tinh
sinh hoc véi cac nghién ciru di cong bd. Tuy nhién, hoat tinh
khang khuan, hoat tinh khir gc tw do va tre ché céc dong té bao
ung thu ciia cao chiét tir loai Duong dong bdc trong nghién ctru
nay manh hon so v6i loai Sum lién va Sum 14 16n.

Nghién ctru da chimg minh dugc cao chiét tir 14 cua loai
Duongddngbde ¢ chirahop chitpolyphenol, tanin va coumarin.
O ndng d6 20, 60 va 200 pg/ml cao ethanol, dichloromethan va
ethyl acetat déu wrc ché sy phat trién cua vi khuan B. subtilis,
L. plantarum vas. marcescerns. Cao ethyl acetat, dichloromethan
va ethanol ¢6 hoat tinh khir gc twr do DPPH manh, gia tri EC,,
lan luot 13 0,2, 0,47 va 5,7 pg/ml. Cao chiét ethanol tir 14 cua
loai Sum 14 16n c6 hoat tinh trc ché 3 dong t& bao ung thu
vu, ung thu da day va ung thu Rhéi, gia tri 1C,| lan luot dat
43,15, 58,62 va 48,73 ug/ml. Két qua nghién ctiru da chung
minh Duong dong bdc 14 loai thuc vat tiém nang chira cac chat
6 hoat tinh sinh hoc va hira hen phan lap duogc cac chit sach
c6 hoat tinh sinh hoc tur loai thuc vat nay.
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Danh gia kha nang ic ché cac dich phan i virus SARS-CoV-2
ciia cac hop chat trong cay Xuyén tim lién bang phwong phap docking phén ti

Ta Thi Thu Hing', Nguyén Bao Kim', Nguyén Hong Nhung', Vii Khanh Linh', D5 Thi Hong Khanh',
Phan Vin Ngoc?, Nguyén Thanh Hai', Bui Thanh Tung"
"Truong Dai hoc Y Duoc, Pai hoc Quéc gia Ha Noi, 144 Xuan Thiy, phuong Dich Vong Hau, qudn Cau Gicf)/, Ha Noi, Viét Nam
2Céng ty C6 phan Duwoc pham Quang Binh, 46 Hitu Nghi, phirong Bdc Ly, thanh pho Bong Héi, tinh Quéng Binh, Viét Nam

Ngay nhan bai 4/7/2022; ngay chuyén phan bién 8/7/2022; ngay nhan phan bién 20/7/2022; ngay chp nhan dang 25/7/2022

Tom tit:

COVID-19 I3 mot bénh truyén nhiém lién quan dén viém dwomg hé hap cip do virus SARS-CoV-2 gy ra. Co ché xAm nhip va
1y nhiém ciia n6 dworc biét dén thong qua protein S, 3CLP™, enzym chuyén dbi angiotensin 2 (ACE2) va ARN polymerase phu
thudc RNA (RdRp). Vi thé, chiing Ia cac dich quan trong trong su e ché 1iy nhiém virus SARS-CoV-2. Cay Xuyén tim lién
(Andrographis paniculata) dwgc chimg minh la c6 kha nang we ché sy nhan 1én ciia mdt sb virus. Nghlen ciru nay danh gia tac
dung i ché cac dich protein S, 3CL"™, ACE2 va RdRp ciia cic hop chét trong ciy Xuyen tam lién bang phwong phap docking
phan tir. Ciu tric 3D ciia RdRp, main protease (3CL®™), protein S va ACE2 dugc 1y tir Ngan hang dir liéu protein RCSB. Cac
hop chit dwgrc thu thap tir cac tai liéu ve thanh phan hoa hoc ciia cy Xuyén tam lién va cac cau tric nay dwoc lay tlr co so dit liu
PubChem Thyec hién docking phan tlr bang phan mém Autodock vina. Luat5s LlplnSkl duge sir dung dé danh gia kha nang dac
tinh glong thudc ciia cac hop chit. Thong so dwgc dong hoc ciia cac hop chit tiém nang dwgc danh gia qua cong cu kaSM Dua
trén cac cong bo truée day vé cdy Xuyén tam lién, 22 hop chit thu thap dwoc la thanh phan hoa hoc chinh c6 trong ciy. Két qua
cho thay, hop chit 3-O-beta-D-Glucopyranosyl-14,19-dideoxyandrographolide cé tic dung e ché manh trén ca 2 dich RdRp va
enzym 3CLP™ ctia virus SARS-CoV-2. Phan tich dwa trén luat 5 Lipinski cho thay, hgp chit 3-O-beta-D- -Glucopyranosyl-14,19-
dldeoxyandrographollde co dac tinh glong thudc. Ngoai ra, két qua dy doan thong so dwoc dong hoc cho thay, hop chat nay cé
kha niing héip thu 6 rudt rat tot va doc tinh thap. Vi vy, 3-O-beta-D-Glucopyranosyl-14,19-dideoxyandrographolide 13 hop chét
tiém ning c6 thé tré' thanh thude diéu tri COVID-19 tir cdy Xuyén tam lién.

Tir khéa: ACE2, Andrographis paniculata, docking, in silico, phan tit, protein S, RdRp, SARS-CoV-2, 3CL*™.
Chi s6 phin logi: 3.4

1. Dat van de protein gai (S), protein bao boc (E), protein mang (M) va
protein nucleocapsid (N) [7]. Protein S 1a mot glycoprotein
trimeric TM bao phii bé mit ctia virus voi s luong 16n dugce
glycosyl hoa va lién két véi ACE2 cua té bao chii 16p I. Protein
S ¢6 2 chtrc nang chinh 1a két hgp véi thy thé va hop nhét virus
[8, 9]. 3-chyomotrypsin like protease (3CLP™) con goi la main
protease - mot enzym quan trong d6i véi su sao chép cia virus,

COVID-19 1a mot bénh truyén nhiém lién quan dén viém
duong ho hip cip, co ngudn gde tir mot cho ban hai san ¢ thanh
phé Vil Han, tinh H6 Bic, Trung Qudc do virus SARS-CoV-2
gay ra [1]. Tinh dén ngay 20/7/2022, thé gi6i ¢6 hon 570 tri¢u
ca nhiém bénh va gén 6,4 tri¢u ca tir vong vi COVID-19 [2].

Viét Nam tinh dén ngay 20/7/2022 c¢6 hon 10,7 triéu ca nhiém,
trong d6 da khdi hon 9,8 tri€u ca va tu vong hon 43 nghin ca.
Cac triéu chung cua nguoi nhiém virus SARS-CoV-2 rit da
dang, ¢6 thé khong c6 triéu ching hodc viém dwong ho hap
cap va suy da tang. Cac triéu chu'ng tuong twy ngudi bi nhiém
trung duong ho hap khac nhu sdt, dau hong, ho, kho thd, nhuc
dau, mét moi, dau co. Bénh ¢ thé tién trién nang dan dén viém
phdi, suy ho hip va tir vong & mot sb it bénh nhin vao tudn
dau tién khi nhiém bénh bdi ¢ su gia tang manh mé cua cac
cytokine gdy viém [3]. Ngoai ra, cac bénh ly di kem nhu déi
thdo dudng, ting huyét p, cac bénh vé tim mach va ho hip
cling lam nang thém tinh trang cta ngudi bénh [4].

Virus SARS-CoV-2 1a loai virus ¢c6 ARN sgi don [5]. B
gen ctia n6 ma hoa 9.860 axit amin, ¢6 chidu dai 14 29.881 bp
[6]. Céc protein cdu triic quan trong nhét cia COVID-19 la

“Tac gia lién hé: Email: tungasia82@gmail.com

TAP CHI

HOA HOC

ONG NGHE I(} Nam 64(12) 12.2022

déc biét enzym nay phan cat cac polyprotein dugc dich ma tur
RNA cua virus dé tao ra cac protein chuc nang [10].

ACE2 1a mét protein mang loai I dugc tim thdy ¢ phoi,
than, rudt, tim va dugc virus SARS-CoV-2 dung lam thu thé
dé xam nhiém vao té bao chu [11-13]. ACE2 bao gdm 850
axit amin, trong d6 c6 mot chudi trinh tw HEXXH-E lién két
v6i kém (Zn). Thy thé ACE2 déng vai trd quan trong déi voi
SARS-CoV-2 vi ACE2 gitp virus t6i cac té bao phé nang [14].

ARN polymerase phu thuoc RNA (RdRp) - mot loai enzym
quan trong, c¢6 vai trd quan trong trong qua trinh sao chép va
phién ma RNA trong té bao chu [15], 1a mot trong nhiing dich
day hira hen dé phat trién thuéc SARS-CoV-2. Vi RdRp la mot
enzym virus khong ¢6 chét tuong dong té bao ch, cac chat tic
ché chon loc trén dich RARP it tac dong dén cac té bao khac
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Abstract:

Covid-19 is an infectious disease associated with acute
respiratory infections caused by the SARS-CoV-2 virus. Its
entrance and infection mechanisms have been identified as S
protein, main protease (MP™ or 3CLP"), angiotensin-converting
enzyme 2 (ACE2), and RNA-dependent RNA polymerase
(RdRp). As a result, they are critical targets in the prevention
of SARS-CoV-2 viral infection. Andrographis paniculata has
been shown to be potentially effective in the treatment of several
viruses. This study evaluated the inhibitory effects of compounds
in Andrographis paniculata against the S protein, 3CL", ACE2,
and RdRp targets by molecular docking method. The 3D
structure of the SARS-CoV-2 RdRp, 3CL*™, S protein and ACE2
were obtained from the RCSB Protein Data Bank. Compounds
were collected from the publication of Andrographis paniculata
and these structures were obtained from the PubChem
database. Molecular docking was done by AutoDock Vina
software. Lipinski rule of five is used to compare compounds
with drug-like and non-drug-like properties. Pharmacokinetic
parameters of potential compounds were evaluated using the
pkCSM tool. Based on previous publications of Andrographis
paniculata, 22 main compounds were collected. The results
showed that the compound 3-O-beta-D-Glucopyranosyl-14,19-
dideoxyandrographolide had a strong inhibitory effect on both
the RdRp and 3CLP" targets of SARS-CoV-2 virus. Analysis of
Lipinski 5’s rule exhibited that 3-O-beta-D-Glucopyranosyl-
14,19-dideoxyandrographolide has drug-likeness properties. In
addition, the results of predicting pharmacokinetic parameters
indicated that this compound had good intestinal absorption and
low toxicity. The compound 3-O-beta-D-Glucopyranosyl-14,19-
dideoxyandrographolide is a potential compound to become the
therapeutic drug Covid-19 from Andrographis paniculata.

Keywords: ACE2, Andrographis paniculata, docking, in silico,
molecular, protein S, RdRp, SARS-CoV-2, 3CL*™.

Classification number: 3.4
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ngoai té bao dich, do d6 c6 thé dugc phat trién dé cai thién hiéu
qua va it gay ra cac tac dung khong mong muén. Day chinh 1a
liéu phap diéu tri COVID-19 an toan va hidu qua hon so véi trc
ché cac dich phan tir khac [16].

Cay Xuyén tam lién da duoc sir dung dé didu tri ran cén,
tiéu duong, kiét ly, sot va sbt rét [17]. Phan trén mat dit cua
cdy nay c6 chua diterpenoids, diterpene glycoside, lacton,
flavonoid va flavonoid glycoside. Xuyén tdm lién da dugc bao
cao la c6 mot loat cac tac dung dugc ly nhu chéng ung thu [18],
HIV [19], antidiarrheal [20], antihepatitis [21], ha dwong huyét
[22], khang khuén, chong st rét [23, 24], chong viém, chong
oxy hoa [25], tim mach [26, 27], bao v& gan [28], kich thich
mién dich [29, 30]. Trong mdt nghién ctru cho thay, mot hop
chét trong cay Xuyén tam lién 1a andrographolide dugc danh
gid in vitro v6i kha nang lam giam qua trinh nhan Ién cua virus
SARS coronavirus véi gia tri EC,=1,2 pg/ml [31]. Do do, cay
Xuyén tam lién dugce lya chon véi muyc dich sang loc cac hop
chit c6 trong cdy va danh gia hiéu qua ciing nhu tiém ning tré
thanh thudc trong diéu tri SAR-CoV-2.

Docking phan tir la mét k¥ thuat mé hinh héa voi muc dich
dw doan vi tri va cdu hinh ma phdi tir (ligand) c6 thé lién két vi
phén tir protein (target). Phdi tir duoc cho dich chuyén trong
khéng gian bao quanh phan tr protein dé tim vi trf c6 kha ning
gin két bén viing nhat sir dung cac ham danh gia va phuong
phap tim kiém cyc tri toan cuc khac nhau. Tir d6 ¢6 thé tim ra
dugc nhing hop chit ¢6 tac dung tc ché protein [32]. Phuong
phap docking phén tir nay ¢6 vu diém tiét kiém thoi gian va chi
phi trong viéc sang loc cac hop chét so véi cac phuong phap
thye nghiém [33]. Muc tiéu cua nghién ctru nay la sang loc cac
hop chat c6 tac dung tic ché cac dich phan tir protein S, 3CLP™,
ACE2 va RdRp ciia cac hop chét trong cdy Xuyén tam lién
bang phuong phap docking phan tir nham tim kiém hop chat c6
thé phat trién thanh thudc dé diéu trj SARS-CoV-2.

2. Nguyén liéu va phuong phap nghién ciiu
2.1. M6 hinh docking

Chudn bi cau triic protein: Cau trac 3D cla enzym
SARS-CoV-2 RdRp (PDB ID: 6M71), 3CLP* (PDB ID: 6W63),
protein S (PDB ID: 6VYB) va ACE2 (PDB ID: 1R4L) duoc
truy xuét tir Ngan hang dir liéu protein RCSB (www.rcsb.org).
Protein S cia SARS-CoV-2 véi ID 6VYB bao gdm 3 chudi: A,
B, C va chudi A dugc tach ra dé sir dung cho mo hinh docking
[34]. Hai phdi tr dong két tinh X77 va XX5 ctia 3CL™ (ID:
6W63) va ACE2 (ID: 1R4L) dugc sir dung dé danh gia va toi
uu hoa md hinh docking. Vung hoat dong cua protein dugc xac
dinh bang phan mém MOE va Discovery Studio Visualizer 4.0.
Pé chuén bi cho qua trinh docking, tit ca cac phan tir nu6e va
dong tinh thé da duogc loai bo khoi phan tir protein bang phin
mém Discovery Studio Visualizer 4.0. Cac phan tir hydrogen
dugc thém vao bang phan mém Autodock Vina trude khi tai 1ap
vung hoat dong clia protein st dung ph?m mém MGL Autodock
tools 1.5.6. Trung tdm hoat dong ctia RdRp, 3CL™, protein S
va ACE2 dugc xac dinh ¢ bang 1.
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Bang 1. Trung tam hoat dong cua 4 protein quan trong.

Protein Kich thuéc hop lwéi () (x,y, z)

Rdrp 30x30%30 (121, 120, 125)

3CL 20%20%20 (-20.313, 18.742, -28.341)
Spike protein  12x10x13 (197.044, 222.794, 205.696)
ACE2 12x10%13 (40,003, 6,069, 28,538)

Chudn bi cdu triic phéi tir: Dya trén cac cong bd trude day,
thu thap dugc 22 hop chét ¢6 kha ning tc ché SARS-COV-2
tir cdy Xuyén tam lién [35, 36]. Céu trac 3D cta nhimg hop
chét nay dugc lay tir co so dit liéu PubChem & dinh dang sdf
sau d6 chuyén thanh dinh dang pdb bang phin mém Chimera
[37, 38]. Tiép theo, cac phdi tir dugc t6i vu hoa bang phin mém
Avogadro st dung phuong phap Gradient lién hop (Conjugate
Gradients) r0i chuyén thanh dinh dang pdbqt bang phan mém
Autodock Tool [39, 40].

Thuc hién docking phan tu: Cac phdi tir duoc dock vao
trung tim hoat dong cua protein bang phan mém Autodock
vina. Sir dung phan mém Discovery Studio Visualizer 4.0 gitip
quan st cac lién két giita protein va cac hop chat sang loc dugc.

Panh gid két qua docking: Dé danh gia két qua qua trinh
docking, phdi tir tir ddng tinh thé da dugc docking lai vao vi tri
hoat dong ctia muc ti€u. Qua trinh dugc thuc hié¢n thanh cong
néu gia tri do léch binh phuong trung binh goc (RMSD) nho
hon hodc bang 1,5 A. Déi vdi cac chat can docking, kha ning
gin két cua ching dugc danh gia thong qua twong tac voi cac
axit amin trong trung tm hoat dng cua protein va nang luong
twong tac dwoc tinh bi ham tinh diém (scoring function) cua
Autodock vina.

2.2. Danh gida quy tic 5 tiéu chi ciia Lipinski

Quy tic 5 tiéu chi cua Lipinski dugc sir dung dé danh gia
dac tinh giéng thudc ciia cac hop chat [41] thong qua cong
cu online (http://www.sctbio-iitd.res.in/software/drugdesign/
lipinski.jsp) [42].
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2.3. Dw dodn cdc thong sé dwoc dong hoc

Két qua dy doén cac thong sb vé duge dong hoc bao gdm
hip thu, phin bé, chuyén héa, thai trir va doc tinh (ADMET)
ctia cac hop chit tiém ning duoc danh gia qua cong cu pkCSM
(http://biosig.unimelb.edu.au/pkesm/prediction) [43].

3. Két qua
3.1. Danh gia mé hinh docking

Trudc khi sang loc cac hop chét, m6 hinh docking can dugc
déanh gid tinh chinh xac cua no. Két qua sau khi docking lai
phéi tir dong tinh thé thu dugc gia tri RMSD lan luogt 1a 0,986
va 0,836 A (hinh 1). Hai gi4 tri ndy thoa man diéu kién RMSD
nho6 hon 1,5 A chimg to két qua docking phan tir vao muc tiéu
la déng tin cay.

(A) (B)

Hinh 1. Két qua re-dock phéi tir déng két tinh ctia phirc hop
6W63 (A) va 1R4L (B).

Su tuong tac giita phi tir dong két tinh v6i 3CLP° va ACE2
duoc thé hién ¢ hinh 2.

3.2. M6 hinh docking cua cdc hop chét véi dich protein

Sau khi chuén bj phdi tir, tién hanh docking 22 hop chét
thién nhién tir cay Xuyén tam lién dé sang loc hoat dong trc
ché cac protein dich cuia SARS-COV-2 cua chung. Két qua
dugc thé hién ¢ bang 2.

(B) HIs PRO

A:504 i
o
— \
SN N\ /
TYR P M N—N
L\ . / \
ASI0==~.. / 9 L N
ok \\o / 2
i THR
A:371
HIS
A:505
ARG
E HIS ARG
W A:374 A:518
Interactions
|:| Salt Bridge |:| Pi-Donor Hydrogen Bond
:l Attractive Charge - Pi-Sigma
|:| Conventional Hydrogen Bond |:| Pi-Pi T-shaped
[ Pication [ Prakv
[ Pi-anion

Hinh 2. Biéu dién 2D twong tac cua phéi tir dong két tinh X77 v&i 3CLPe (A) va XX5 véi ACE2 (B).
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Bang 2. Két qua docking ctia 22 hgp chét, cac phéi tir ddng két tinh (X77, XX5) va cac chat chirng dwong (Artemisinin, remdesivir).

STT Hop chét RdRp (6m71) ACE2 (IR4L)  3CL"™ (kcal/mol) (6W63)  Protein S (6VYB)
1 Andrographolide -6,8 -4,3 -7,2 -5,3
2 Neoandrographolide -7,9 -3,8 -7,8 -5,9
3 14-Deoxyandrographolide -6,2 -4,7 -7,3 -5,3
4 Andrographiside -7,9 -4,0 -7,8 -6,1
5 Isoandrographolide -6,8 -4,2 -7,9 -5,8
6 Andrographic axit -7,1 -3,8 -7,0 -5,5
7 Andrograpanin -6,1 -4,6 -7,4 -5,2
3-O-beta-D-Glucopyranosyl-14,19-
. dideoxyandrograplrl)(})/lide ' ad =9 L e
9 Andrographolactone -6,2 -4,5 -1,5 -5,5
10 12-Hydroxyandrographolide -6,7 -4,8 -7,4 -5,0
11 Andropanolide -6,2 -4.4 -7,0 -5,6
12 Andrographatoside -7,3 -4,1 -7.4 -5,9
13 Bisandrographolide -8,6 -3,9 -8,2 -6,6
14 Dehydroandrographolide -6,4 -43 -6,9 -5,6
14 14-deoxy-11,12-didehydroandrographolide -6,3 -4.4 -7,4 -55
16 14-deoxy-14,15-dehydroandrographolide -6,5 -4.4 -7,6 -5,5
17 3,19-isopropylideneandrographolide -7,6 -4,7 -8,1 -5,9
18 5-hydroxy-7,8-dimethoxyflavone -6,5 -42 -7,0 -5,3
19 5-hydroxy-7', 8', 2', 5'-tetramethoxyflavone -6,4 -42 -7,4 -5,4
20 5-hydroxy-7', 8', 2', 3'-tetramethoxyflavone -6,4 -4,0 -6,8 -5,6
21 5-hydroxy-7', 8', 2'-trimethoxyflavone -7,6 -3,7 -7,9 -5,9
22 7-O-methylwogonin -6,5 -42 -7,0 -5,3
23 Remdesivir (R1) -7,5
24 Artemisinin (R2) -7,3
25 X77 (R3) -8,6
26 XX5 (R4) -7,5

Remdesivir 14 thube dau tién dwoc cuc Quan 1y thuc pham
va Dugc pham Hoa Ky (FDA) chip thudn dé diéu tri COVID-19
nho bang ching dang ké vé hiéu qua va tinh an toan ciia nd
[44]. Remdesivir 1a mot chét e ché RdRp, do d6 co thé tre ché
su nhan 1én ciia coronavirus trong cac té bao biéu mo duong ho
hap [45]. Artemisinin ciing di dugc chimg minh kha nang hoat
dong nhu mot chat e ché protein S [46]. Do d6, nghién ctru

P
2523
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|:| van der Waals |:| Carbon Hydrogen Bond
|:| Attractive Charge |:| Pi-Anion
- Conventional Hydrogen Bond |:| Pi-alleyl

nay tién hanh so sanh ning lugng gan két ctia cc hop chét tiém
ning véi remesdevir va artemisinin (chat chimg duong dé danh
gia kha ning wc ché enzym RdRp va protein S cia chiing).
Vé kha ning e ché 3CLr° va ACE2 cia céc hop chit thu
dugc, nang lugng lién két voi hai phdi tir dong két tinh sau khi
docking lai s& duoc sir dung dé so sanh. Két qua hinh 3 cho thiy
lién két ciia RdRp v6i remdesivir, protein S v6i artemisinin.
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Hinh 3. Biéu dién 2D twong tac cia RdRp v&i remdesivir (A), protein S v&i artemisinin (B).
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Tir bang 2 ta thiy, 4 hop chét ¢ ning luong lién két thap
hon remdesivir (-7,5 kcal/mol), bao gdm neoandrographolide
(-7,9  kcal/mol),  andrographiside  (-7,9  kcal/mol),
3-O-beta-D-Glucopyranosyl-14,19-dideoxyandrographolide
(-8,7 kcal/mol), bisandrographolide (-8,6 kcal/mol). Hon nira,
4 hop chit nay lién két véi 3CLP® v6i nang luong kha thap,
cu thé 1a neoandrographolide (-7,8 kcal/mol), andrographiside
(-7,8 kcal/mol), 3-O-beta-D-Glucopyranosyl-14,19-
dideoxyandrographolide (-8,1 kcal/mol), bisandrographolide
(-8,2 keal/mol). Tuong tac phéi tir - véi axit amin RdRp (hinh 4)
va 3CL™ (hinh 5) cho thdy chu yéu la tuong tic qua lién két
hydro va m. Cac axit amin cta 2 protein virus nay voi 4 hop
chét tiém nang dugc thé hién & bang 3.

Bang 3. Bén hop chét tiém ning lién két véi cac axit amin cla
RdRp va 3CLr™ trong vung hoat dong twong rng.

N Lién két véi axitamin  Lién két voi axit amin
STT Tén . .
ciia RdRp cia 3CL™
ASP618, SER795, HIS41, MET49, GLN189,
1 Neoandrographolide

ARGS53

THR2S5, THR190

2 Andrographiside

ASP761, LYS798,

GLU811, CYS813,

SER814, TRP800

THR2S, CYS44, HIS41

3-0-beta-D-Glucopyranosyl-
14,19-dideoxyandrographolide

ASP761, GLUSL1,

TRP800, SER79S5,
LYS798

HIS41, MET49, HIS163,
LEU141, PHE140, ASN142,
THR190

ASP623, ARGS53,
CYS622, ASP164,
PHE793

4 Bisandrographolide

LEU141, ASN142, GLY143

(A)

nnnnnnnnnn

Hinh 4. Biéu dién sw twong tac
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Ddi voi 2 dich phan tir protein S va ACE2, 4 phan tir
¢6 ning lugng lién két cao hon so v6i 2 chat chig duong
artemisinin va phdi tor dong két tinh XX5. 3-O-beta-D-
glucopyranosyl-14,19-dideoxyandrographolide ~ c6 nang
lwong lién két thip nhit voi RdRp (-8,7 keal/mol), duge dock
vao vung hoat dong ctia enzym nay véi vi tri tuong ty nhu
remdesivir. Hop chat nay lién két voi protein dich qua cac
lién két hydro voi ASP761, GLU811, TRP800, SER795 va
LYS798. Bisandrographolide ciing cho thdy nhiing tuong
tac tuong tu véi RdRp, qua céc axit amin ASP623, ARGS553,
CYS622 va ASP164. Neoandrographolide va andrographiside
cling c¢6 niang luong lién két kha thip v6i enzym virus nay
qua nhimng amino axit twong ty, lién két hydro véi ASP761,
ASP618 va ARG553. So sanh tuong tac ciia 4 hop chét nay
va 3CL™ véi phéi tir dong két tinh X77 co thé thiy, lién két
phdi tir - axit amin cua hau hét cac hop chat ciing tuong ty
nhau. D¢ 1a nhitng axit amin quan trong nhu ASN142, HIS41
va MET49.

3.3. Két qud quy tic 5 tiéu chi ciia Lipinski

Cac hop chit dugc goi 1a “gidng thude” khi ching dap
(ng it nhat 2 trong 5 cac tiéu chi ctia luat 5 Lipinski: (1) Khoi
lwong phén tir <500 Da; (2) C6 tinh wa dau cao (LogP nho hon
5); (3) Khong ¢ nhiéu hon 5 nhom cho lién két hydrogen; (4)
Khong co nhiéu hon 10 nhém nhan lién két hydrogen; (5) Bo
khiic xa mol phai ndm trong khoang 40-130. Két qua dap tmg
quy tic 5 tiéu chi ctia Lipinski cta 4 hop chét trén duoc trinh
bay ¢ bang 4.
©)
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cua neoandrographolide (A), andrographiside (B), 3-O-beta-D-Glucopyranosyl-14,19-

dideoxyandrographolide (C), bisandrographolide (D) v&i RdRp biéu dién 2D (phai) va 3D (trai).
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andrographiside (B), 3-O-beta-D-glucopyranosyl-14,19-

dideoxyandrographolide (C), bisandrographolide (D) v&i enzym 3CLP™ biéu dién 2D (phai) va 3D (trai).

Bang 4. Két qua danh gia quy tic 5 tiéu chi cua Lipinski.

STT  Hop chit Khbi lwgng phan tir l:yh(;’r':gf:’ (iifl;‘l;‘)ét 1:;1(;5;:;1:1@&1;3)1(& logP g?ll'g"ic X mol ;g}l’g":‘ﬁéc
1 Neoandrographolide 430 4 8 1,845 123,414 Co

2 Andrographiside 512 6 10 -0,213 126,193 Khong

3 jlfe:;;znzrgg:gggﬁ‘fsyl1419 480 4 8 1,843 123392 o)

4 Bisandrographolide 664 4 8 5,368 182,041 Co

Kétquabang4 cho thay, neoandrographolide va 3-O-beta-
D-glucopyranosyl-14,19-dideoxyandrographolide thoa man
ca 5 tiéu chi lipinski cho thdy dic tinh gidng thudc rét cao.
Bisandrographolide cling thoa man 2 tiéu chi d6 1a nhom
cho, nhan lién két hydrogen. Do d6 3 hop chét nay tiép tuc
dugc danh gia dac tinh dugc dong hoc, bao gém hép thu,
phan bd, chuyén hoa, thai trir va doc tinh.

3.4. Danh gia ADMET

Két qua dy doan ADMET gdm cac qua trinh hip thu,
phéan bo, chuyén hoéa, thai tru, ddc tinh dugc trinh bay &
bang 5.

Kha ning hip thu cta cac chat dugc danh gia dya trén 3
thong s6, d6 1a kha ning hoa tan trong nude, tinh thim qua
mang Caco2, phan trim hép thu thudc ¢ duong ruot. Két qua
bang 5 cho thiy, kha ning hoa tan trong nudc cua cac hop
chat kha kém véi ndng do mol chi khoang 10 mol/l). Tinh
thAm qua mang Caco2 (logP , trong 10¢ cm/s) coO gia tri
cao hon 0,9 dugc cho la co kha 1 nang thim tét, ca 3 hop chat
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déu co kha nang thim khong cao véi gia tri logP , trong
10 cm/s déu <0,9 (0,474, 0,532, 0,451). Tuy nhlen kha
nang hap thu & rudt lai kha tot voi gia tri cao nhat 1a 86,55%
cua bisandrographolide, neoandrographolide va 3-O-beta-
D-Glucopyranosyl-14,19-dideoxyandrographolide ¢6 phan
tram hap thu thip hon va gan bang nhau, lan luot 13 62,263
va 62,867%. Doi véi sy phan bd, gia tri logBBB 16n hon
0,3 dugc cho 1a c¢6 kha ning hip thu tét qua hang rio mau
ndo. Ca 3 hop chit déu khong hap thu qua hang rio mau
nio (logBBB<0,3). V& chuyén hoa, hé cytochrome P450 1a
hé enzym quan trong trong qua trinh chuyén hoa thudc &
gan, danh gia chuyén hoa cta 3 hop chéit véi CYP2D6 va
CYP3A4 nhén thay, chi c6 bisandrographolide 13 co chat
ctia CYP3A4. Ca 3 hop chit déu c6 thé thai trir qua than,
trong d6 cd neoandrographolide thai trir nhanh hon ca véi do
thanh thai toan phan 13 0,936 (logml/phut/kg). Vé doc tinh,
ca 3 hop chét déu khong gay kich img da va doc tinh AMES.
Tuy nhién, c6 neoandrographolide, bisandrographolide gay
ddc tinh cho gan do d6 can chi y van dé nay.

a4
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3-O-beta-D-glucopyranosyl-14,19-

Théng sb Neoandrographolide dideoxyandrographolide Bisandrographolide
Hép thu
Tan trong nuée (logmol/1) -4,049 -4,166 -5,144
Tinh thdm mang Caco2 (logP,  trong 10 cm/s) 0,474 0,532 0,451
Hép thu & rudt (%) 62,263 62,867 86,55
Phan bé
Thé tich phan b (logl/kg) -0,865 0,432 -1,438
Tinh thim BBB (logBBB) -0,993 -1,048 -1,187
Chuyén hoa
Co chat CYP2D6 Khong Khong Khong
Co chit CYP3A4 Khéng Khéng Co
Uc ché CYP2D6 Khong Khong Khong
Ut ché CYP3A4 Khong Khong Khéng
Thai trir
Do thanh thai toan phén (logml/min/kg) 0,936 0,903 0,221
DBoc tinh
boc tinh AMES Khong Khong Khong
Doc tinh gan Co Khong Co
Kich tng da Khong Khéng Khong
4. Ban luan giam qua trinh nhén 1én cta virus SARS-CoV-2 véi gia tri

Nghién ciru nay thyc hién danh gi kha ning trc ché cua
cac hop chat co trong cdy Xuyén tdm lién v6i ca 4 dich phan
tir cua virus SARS-CoV-2 1a RdRp, ACE2, 3CLP® va protein
S. Cac hop chat sau khi thuc hién docking phan tir thu dugc
nang luong lién két tu do véi cac protein, thé hién kha nang
{rc ché cao trén dich RdRp ¢6 4 hop chit neoandrographolide
(-7,9 kcal/mol), andrographiside (-7,9 kcal/mol), 3-O-beta-
D-Glucopyranosyl-14,19-dideoxyandrographolide ~ (-8,7
kcal/mol), bisandrographolide (-8,6 kcal/mol) c6 ning
luong lién két thap hon hop chat dong két tinh hodc chimg
dwong (-7,5 kcal/mol). Ngoai ra, kha ning lién két voi
enzym 3CLP™® cua cac chét ké trén ciing kha cao voi ning
luong lién két 1an luot 14 -7,8, -7.8, -8,1 va -8,2 (kcal/mol).
D6i voi 2 dich phan tir con lai 1a ACE2 va protein S kha
ning lién két voi cac hop chat déu khong cao véi ning
luong lién két kha cao va déu cao hon so véi phan tir chat
chung duong la XX5 va artemisinin. Do do, RdRp va 3CLre
1a 2 dich c6 tiém ning trong viéc trc ché virus khi gin két
v6i cac hop chét trong ciy Xuyén tam lién.

Cay Xuyén tam lién ndi tiéng voi nhidu tac dung nhu ha
sot, chdng nhidm tring, khang virus..., véi thanh phan hoa
hoc chinh la andrographolide d1terpen01ds cac polyphenol,
flavonoid [47]. Ngoai ra, co ché chdng virus ciia cy Xuyén
tam lién chi yéu 1a didu chinh kha ning xdm nhap cua
virus, nhan 1én ciia gen va téng hop céc protein chirc ning
[48]. Cay Xuyén tim lién v6i hop chét chinh trong céy la
andrographolide da dugc danh gid in vitro v6i kha nang
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EC,=1,2 pg/ml [31].

M.S. Sukardiman va cs (2020) [49] da thuc hién sang
loc cac hop chit c¢6 trong cdy Xuyén tim lién va chi ra
rang, flavonoid glycoside glycosides 5,4’-dihydroxy-7-
O-B-D-pyran-glycuronate butyl ester va andrographolide
glycoside 3-O-B-D-glucopyranosyl-andrographolide 1a 2
hop chét c6 nang lugng lién két thap va tuong tac voi cac
axit amin twong tu nhu phan tir dong két tinh cia 3CLM
(6LU7). Trong mdt nghién ctru khac, K. Rajagopal va cs
(2020) [50] nghién ctru in silico da chi ra hop chit thé
hién kha ning lién két cao vao ving hoat dong ciia SARS-
CoV-2 3CLr™ la andrographolide va dihydroxy dimethoxy
flavone. Khi dénh gia 4 hop chit andrographolide (AGP1),
14-deoxy 11,12-didehydro andrographolide (AGP2),
neoandrographohde (AGP3) va 14-deoxy andrographolide
(AGP4) tir cdy Xuyén tam lién vé kha nang trc ché 4 dich
quan trong goém 3CLP°, Papain-like proteinase (PLP©),
RdRp, protein S cta virus corona AGP3 dugc cho 1a c6 hiéu
qua trén cac dich nay va duogc st dung nhu mot thude thay
thé hiéu qua & cac nudc dang phat trién [51]. Nghién ciru
nay ciing thu dugc két qua tuong tu véi neoandrographolide
1a mot chat co nang lugng lién két kha thap trén 2 dich
RdRp (-7,9 kcal/mol), 3CL™ (-7,8 kcal/mol). Tuong tu,
mot nghién ctru khac cua S. Hiremath va cs (2021) [52]
ciing chimg minh dwoc rang, neoandrographolide cé tac
dung trc ché trén ca 2 dich RdRp (-8,5 kcal/mol), 3CL
(-7,9 kcal/mol). Tuy nhién trong nghién curu nay, mac du
neoandrographolide ciing dugc danh gia 1a mot hop chat
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tiém ning véi ning lugng lién két vai RdRp, 3CLM™ lan luot
la-7,9 va -7,8 kcal/mol, nhung 3-O-beta-D-glucopyranosyl-
14,19-dideoxyandrographolide, bisandrographolide c6 nang
luong lién két véi RdRp thap hon, lan lugt 1a -8,7 va -8,6
kcal/mol duogc cho 1a ¢ kha ning e ché enzym nay manh
hon so voi neoandrographolide. Ngoai ra, nang lugng lién
két ctia 2 hop chat nay vai 3CLP ciing kha thap véi gid tri lan
luot 1a -8,1 va -8,2 kcal/mol. Do do, cac hop chét 3-O-beta-
D-Glucopyranosyl-14,19- dideoxyandrographolide,
bisandrographolide c6 tiém ning tc ché RdRp va 3CL
cua virus SAR-CoV 2 cao hon so véi neoandrographolide.

Thong qua viée danh gia doc tinh ctia chiing, 3 hop chat
¢6 tiém nang trd thanh thudc nhét 1 bisandrographolide,
neoandrographolide va 3-O-beta-D-Glucopyranosyl-
14,19-dideoxyandrographolide. Két qua thu duoc cho thiy,
bisandrographolide, neoandrographolide c6 kha nang gay
ddc tinh cho gan, do d6 3-O-beta-D-Glucopyranosyl-14,19-
dideoxyandrographolide c6 kha nang trc ché virus SARS-
CoV-2 va ¢6 tiém ning tré thanh thude an toan va hiéu qua
nhit trong cac hop chat thudc cay Xuyén tam lién.

Hop chédt 3-O-beta-D-Glucopyranosyl-14,19-
dideoxyandrographolide trong cdy Xuyén tam lién cho thay
kha ning trc ché manh trén ca 2 dich RdRp va 3CL"™ cua
virus SARS-CoV-2. Ngoai ra, hop chat ndy cting cho thiy
ddc tinh gidng thube khi thoa man tiéu chuan Lipinski 5 va
du doan ADMET c6 kha nang hap thu tét, it doc tinh. Do
d6, can tién hanh nhiing nghién ctru in vitro va in vivo dé
phat trién hop chét tiém ning nay trd thanh thudc diéu tri
SARS-CoV-2.
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Tém tit:

Hoa ciic 12 lodi ciy c6 gia tri thwong phim cao, chiém mot ty trong 16n trong tong san lrgng hoa cit canh xuit khau
tai Viét Nam. Thue té cho thiy nhu ciu vé giong cdy hoa ciic 12 vd cung I6n. Ciy hoa ciic ¢é dic tinh ciy ngay ngin,
ludn yéu ciu chiéu sang bo sung trong giai doan nhan giéng cip 2 tai thoi diém vu thu dong. Nghién ctru nay dwoe
thwe hién nham danh gia kha ning ing dung dén LED néng nghiép tiét kiém ning hrong thay thé cac kiéu dén
truyén thong trong nhan gidng cip 2 mdt s6 gidng ciy hoa cic tai Ha Noi. Két qua cho thay, kiéu dén LED B3R7
660 nm (LED xanh 450 nm va LED dé 660 nm phdi hop theo t§ 1¢ 7:3) 1a phu hop nhét d6i véi qua trinh nhan giong
cAp 2 trong vudn wom trén 3 giong hoa ciic dwge khao sat 1a: Pha 18 (Chrysanthemum indicum yellow), Kim cwong
(C. morifolium cv Kim Cuong) va Farm (C. morifolium Hibiki). Kiéu dén LED nay déu cho hiéu suit nhan choi
cao hon so véi dén compact (lan lwgt 13 67,91, 18,47 va 26,89% twong ng véi cac gidng cic Pha I, Kim cwong va
Farm), dong thoi chit lwong cay giong dwoc danh gia 1a twong dwong véi cdy ciic nudi trong dwdéi dén compact. Hiéu

qua tiét kiém dién ciia mé hinh str dung anh sing LED dat khoang 55,21% so véi dén compact.

Tir khéa: ctic Farm, ciic Kim cwong, ciic Pha 18, dén LED néong nghiép, nhan gidng hoa ciic, san xuit cy giong.

Chi s6 phén loai: 4.1

1. Dt van de

Hoa cuc dugc st dung trong nhiéu hoat dong song
thuong ngay cua nguoi dan va mot lugng 16n hoa ciic cat
canh duoc st dung cho muc dich xuét khau. Hoa cuc 1a cay
ngdy ngan c6 kha ning ra hoa ty nhién trong diéu kién thoi
gian ban ngay ngin hon ban dém. Do d6, dé co thé thuan
loi canh tac cdy hoa cuc quanh nim nham dap (mg nhu cau
ndi dia ciing nhu xuat khau, chiéu sang diéu khién quang
chu ky 1a giai doan xur 1y quan trong ddi v6i canh tac hoa
ctc thwong pham. X 1y anh sang dic biét can thiét ddi voi
qué trinh nhan giéng bang gidm hom trong cac nha wom.
Phuong phap xtr Iy 4nh sang thuong duoc str dung la kéo
dai thoi gian chiéu sang trong ngay bang cach chiéu sang bd
sung voi bong dén soi dot hay compact. Tuy nhién, nhiing
loai dén nay déu c6 nhugc diém 1a hao ton dién ning, do bén
thip hodc chtra nhiéu thanh phan gay hai cho moi tmorng,
chi phi duy tri cao. Do d6, cac thiét bi chiéu sang tién tién
nhu dén LED néng nhiép véi nhidu wu diém: kich thudc
nho, tudi tho cao, tiét kiém dién nang, budc song xac dinh
va ¢6 thé phdi hop v6i nhau theo cic ty 16 khac theo nhu
cdu cua nguoi sir dung... dang dugc quan tim nghién ctru,
khdo st nham dua vao thay thé cac loai dén truyén thng
nhu: soi d6t (khoang 300-1400 nm) hay compact (khoang
320-730 nm).

“Tac gia lién h¢: Email: honggam@htd.vast.vn
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beén LED da dugc minh chimg co hiéu qua hd trg sinh
truong ciia mot so dbi tuong thyc vat trong giai doan nhan
glong in vitro va hoan toan c6 tiém nang thay thé cac loai dén
truyén théng trong cac phong nudi cdy mo. Cac nghién ciru chi
ra dén LED khong chi anh hudng dén hinh thai cay in vitro ma
con dac biét tac dong dén hiéu qua nhan nhanh ciling nhu ty 1¢
tao cdy hoan chinh & cac doi tugng nghién ctru [1-5]. Nghién
ctru ctia T.N. Duong va cs (2009) [6] da cho thdy, cdy hoa ciic
thé hién kha ning sinh trudng nhanh hon khi nuéi ciy dudi anh
sang LED khi so sanh voi dén huynh quang dugc st dung rong
rdi trong cac phong nudi ciy mo. Gén day, A.S. Zakrzewska
va FA. Pradlta (2021) [7] da tién hanh danh giad anh huong
cta mot so pho anh sang LED dén kha ning ra ré cua ngon
gidm hoa cuc gidng (Chrysanthemum x grandifforum Ramat./
Kitam.). Két qua cho thiy, mdi diéu kién chiéu sang co tac
dong khac nhau dén sinh truong ciing nhu kha ning ra ré cua
ngon gidm. Anh sang LED xanh lam (450 nm) c¢6 anh huong
16n nhat dén chiéu cao ctia ngon giam, trong khi diéu kién két
hop LED d6 véi xanh lam cho chi sé diép luc SPAD la cao
nhat véi chiéu dai ré 1a 16n nhit. Viéc két hop anh sang LED
tring va xanh lam ciing co tic dong tich cuc dén qua trinh ra ré
cting nhu sinh trudng cua chdi [7]. Mic dii vay, anh huong ciia
anh sang LED dén cac giai doan khac nhau ciia quy trinh nhan
glong theo phuong phap gidm hom cling nhu hiéu qua san Xuét
giong van chua dugc nhom tac gia danh gia.
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Abstract:

Chrysanthemum is a high commercial value plant, which
is accounted for a large proportion of the total export of cut
flowers in Vietnam. Therefore, the demand for seedling plants
is very high. As a short-day plant, chrysanthemum requires
supplemental lighting during the 2" propagation stage in
the autumn-winter period. This study aimed to evaluate the
applicability of energy-saving LED lights to replace traditional
lights in the propagation of some chrysanthemum varieties
in Hanoi. The results show that the B3R7 660 nm LED (450
nm blue LED and 660 nm red LED combined in the ratio
7:3) was the most suitable for the 2" propagation process in
the greenhouse of 3 varieties (Pha le Chrysanthemum indicum
yellow, Kim cuong C. morifolium cv Kim Cuong and Farm C.
morifolium Hibiki). Plants grown under this LED light had a
higher shoot multiplication efficiency than those under compact
lamps (67.91, 18.47, and 26.89% respectively for Pha le, Kim
cuong and Farm). Besides, the quality of seedlings is equivalent
to chrysanthemums grown under compact lights. The power-
saving efficiency when using LED light was approximate lower
55.21% compared to compact lamps.

Keywords: chrysanthemum breeding, Farm, Kim cuong, LED
light, Pha le chrysanthemum, seedling production.

Classification number: 4.1

Tinh dén thoi diém hién tai, mac du da c6 nhidu nghién
ctru danh gia anh huong cua anh sang LED dén hiéu qua
nhén gidng giai doan in vitro dugc thyuc hién trong nudc va
trén thé gidi, nhung nghién ctru anh huong ciia dén LED
dén qua trinh san xuat giéng hoa ctc & giai doan vuron wom,
tir giai doan nhan chdi dén gidm hom van chua dugc thyc
hién. Do d6, ching t6i thuc hién nghién clru nay véi muc
dich khao sat anh huong ciia anh sang LED dén hiéu qua san
xuit cdy gidng ciia mot sd gidng hoa cuc phuc vu cho san
xuét hoa thuong pham.

TAP CHI

HOA HOC

ONG NGHE I(} Nam 64(12) 12.2022

Khoa hoc Néng nghiép | Trong trot ws

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit li¢u

Céc gidng hoa clic ¢6 ngudn gbe tir bo suu tim gidng hoa
ctic dugc luu gil tai Phong Cong nghé té bao thuc vat, Vién
Cong ngh¢ Sinh hoc, Vién Han lam KH&CN Viét Nam. Cac
gidng hoa nghién ctru bao gdm: Kim cuong, Pha 1é (http://
csdl.pre.org.vn/) va Farm. Cay in vitro dugc chuyén 1én bau
dat gia thé va tap huén thich nghi voi diéu kién ty nhién 1
tudn trude khi chuyén sang giai doan nhan giéng cép 2 trong
vuon vom thong qua phuong phap gidm ngon. Thi nghiém
dugc tién hanh tai ving trong hoa ctic cia phuong Co Nhué,
quan Bic Tu Liém, TP Ha Noi.

2.2. Phwong phdp nghién ciru

Phuong phap cham soc va thu ngon ciic giong: Cay
glong sau khi huan luyén thich nghi duoc trong trén ludng
dat v6i khoang cach cdy cach cay 15 cm. SO luong cay
me/gidng clic/cong thirc thi nghiém 1a 200. Sau khi trong
30 ngay, tién hanh bam tia ngon chinh dé tao diéu kién cho
chdi bén phat trién. Sau khi ngit ngon chinh 25 ngay, tién
hanh thu chdi bén va gidm ngon ra bau gia thé. Thuc hién
thu ngon giéng 3 1an sau khi ngit chdi chinh, mdi 1an thu
ngon cach nhau 25 ngay. Sau mdi lan thu ngon, tién hanh
bon thic véi phan bon NPK 30-10-10, lidu lugng bon 1a 200
kg/ha [8]. Nghién ctiru bd tri 3 6 thi nghlem/dleu kién chiéu
sang/gidng, duoc tién hanh tir thang 8/2019 dén hét thang
12/2019 tai Trai thyc nghiém sinh hoc C6 Nhué, Vién Han
lam KH&CN Viét Nam.

Phirong phdp gidam ngon cdy hoa ciic: Tién hanh ngit
ngon khi cac chdi bén co khoang 3-4 14, chiéu dai 5-7 cm.
Sau khi ngét ngon tién hanh bon thuc giita cac lan ngit dé
cung cip dinh dudng cho cdy me. Ngon hoa cic sau khi
ngét dugc xir Iy v6i ché pham kich thich ra r& N3M (thanh
phan: N 11%, P,0, 3%, K,0; 2,5%, B, Cu, Zn...) va giam
vao bau dit. Bau cay con duoc uom trong bong rdm khoang
5-7 ngay dé han ché thoat hoi nudc trén bé mat 14, khi cay
con phat sinh ré méi thi chuyén sang nudi dudi cac didu
kién chiéu sang bd sung dén khi cay con du tiéu chuan ciy
gidng xuét vuon [8].

Piéu kién xit Iy chiéu sang bé sung: Tir nhig két qua thu
nhén trudc ddy trong qua trinh nhan giéng trong giai doan
in vitro [9], 2 ty 1& dén LED néng nghiép phdi hop LED B3R7
va BIR5SW1 (hinh 1, bang 1) dugc lua chon cho giai doan
nhéan giéng cp 2 theo phwong phap gidm ngon. Phd chiéu
sang cua chip LED d6 trong ma tran phdi hop ciing duoc khao
sat & 2 budce song khac nhau la 630 va 660 nm. Thuc hién
chiéu sang 8 gio/ngay (tur 20 gio dén 4 gio sang) véi cac kiéu
dén LED dugc thé hién nhu & hinh 1 va bang 1. Céac den chiéu
sang duoc mic doc theo chiéu dai ludng dat véi khoang cach
tir mat dat dén dén dat 2,0 m; dén cach dén 3,0 m. Céc kiéu
dén LED nong nghiép duoc don vi phéi hop thuc hién dé tai
1a cua Cong ty | C6 phan bong dén Dién Quang san xuat theo
yéu cau thiét ké ctia nhoém nghién ciru.
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3.1. Anh hwong ciia diéu kién chiéu sing dén hiéu qud
nhdn giong vo tinh cdy hoa ciic

Sau khi cit tia ngon cdy gdc, cdy hoa cuc tiép tuc phat
sinh choi bén. Két qua khao sat cho thay, sau méi lan tién
S o hanh thu ngon, s6 lugng chdi méi phat sinh déu ting 1-2
ch01/cay 50 v6i thoi diém thu mau trude (bang 2). bac biét,
cac diéu kién dén LED nong nghiép déu cho tong sb choi
tao thanh/cdy me cao hon so v6i dén compact (hinh 2A). Két
qua sau 3 1an tién hanh ngat ngon cho thay, hiéu qua nhan
chdi & gidng ctc Pha 16 tot nhit 1a & dén LED B3R7 660 nm
(téng s chdi trung binh thu nhin duoc 1a 11,25+2,4/cay
me). Két qua thu nhan dugc ciing twong duong vdi nhitng
cong b trude day vé ung dung anh sang LED trong nhan

,,,,,,,,,,, gidng cay hoa cuc in vitro. Nghién ctru ciia B.N. Nguyen va

T cs (2012) [10] cho théy, didu kién chiéu sang 70% LED d6

Hinh 1. Hinh anh céc loai kiéu dén va phd séng cta dén st  v§i 30% LED xanh 13 ty 1¢ phu hop cho sy tai sinh chdi truc
dung trong thi nghiém. (A) Ben BIRSW1 630 nm; (B) Beén  iép tir mau 14 voi sé lwong chdi/mau trung binh dat 4,6. Kha
(E) Bén compact vang. nhan trén hé thong nudi cay 16p mong té bao (TCL) v6i hé
Bang 1. Dac diém cac kiéu dén str dung trong thi nghiém. ) _phat sinh chdi 1a 5,25 [10]. Nhur vy c6 thé thay, mac du
diéu kién, phuong phap nudi ciy khac nhau, cay hoa ciic co

(E)

=5 i

W

Ky hitu dén Die dfem pho - Cong suit (W) thé xuit hién phan Gmg tuong tu nhau khi chiu sy anh hudng
Compact Anh sang compact vang (320-730 nm) 20 boi dleu Kkién chleu sang tuong dong
LED xanh (450 nm), d6 (630 nm) va trfing : ’
BIRSW1630nm  4m (380-780 nm, 3500 K) phéi hop véinhau 9 Bang 2. Anh hwéng cua diéu kién chiéu sang dén so lwong
theo ty 1¢ 1:5:1 choi tao thanh/cay me & cac giong cay hoa cuc trong cac lan
LED xanh (450 nm), d6 (660 nm) va trfing thu ngon.
BIRSWI1 660 nm  4m (380-780 nm, 3500 K) phéi hop voinhau 9 Hidusuit % hiéu sudt uhdn chi
HEDRG R Linthungon  Lén1 Lin2 Lin3 nhdn chdi ciia dén LED ting so
B3R7 630 nm LEP xanh ('4'150 nm) va df) (A630 nm) 9 (%) v6i dén compact
phoi hop véi nhau theo ty 1¢ 3:7 -
o alé
B3R7 660 nm LED xanh (450 nm) va do (660 nm) 9

phdi hop voi nhau theo ty 1& 3:7 Compact 1,51%40,5  2,40+0,92 2,80£0,51 100

Céc chi tiéu theo déi: Hiéu qua cua hé théng chiéu sang ~ BR7630nm 211098 345:L16 445112 14776 4776
dugc dénh gia thong qua hiéu sudt nhén chdi so vai dén compact [TV NE Tt B
(cong thirc 1) va chit lugng cy glong Chét luong cdy giong  BIRSWI6mm 1714046 2756099 295:059 1104 1044
duoc danh g1a thong qua: ty 1¢ song sot chiéu cao cay glong BIRSWI1660nm  1,95+0,22 335£1,56 3,55:086 132,08 32,08
trung Plnh, 0 1‘6’7 ciing nhu chiéu dai ré tao thanh. Thoi diem g cwong
thu mau dugc tién hanh trude khi thu ngon giong lan 1, 2 va 3.

Hiéu suat nhan choi = (TSC,, - TSC
trong d6: TSC: tong sb chdi; TSC

Compact 220:098  3,65£1,28 380:087 100
o act)/TSCwmlmx 100 (%)  BR760mm  270:071 385115 530:127 11793 1793
B3R7660nm 285073 430:208 S545:166 11847 1847

: tong s6 choi trung

I.,ED/compact
binh thu dugc ¢ cac dleu kién chiéu sang LED ho#ic compact ~ BIRSWI630mm 240:049 3,60:1.80 390:0,99 10163 163
sau 3 1an thu ngon glong &2 1an lap thang 9 va 10/2019. BIRSW1660nm  2,45£0,50 3,70£1,55 4,05£120 110,32 10,32
Phuwong phdp thu mau va xir 1y s6 liéu: Mau cay hoa cuc Farm
duoc thu thap tai 3 6 thi nghiém lap lai cia mdi gidng cac ~ Compact 190030  2,45£120 2,90+0,73 100

& cac diéu kién chiéu sang khac nhau tai 2 16 khao nghiém  BR7630nm 200051 3,10:126 355:082 11931 1931
tién hanh vao thang 9 va 11/2019 theo quy chuén QCVN  B3R7660nm  2,15:036 335:131 370101 126,89 26,89
0}—89:2Q 12/BNNPINT vé khao qghiém tinh kha’}c biét, tinh  BIRSWI630nm 195:022 290£0,70 3,15£096 11034 1034
dong nhat va tinh on dinh cua giong hoa clic. S0 liéu dugc  giRswie0nm 1956022 270:071 3054058 10620 620
xtr ly véi phan mém Microsoft excel 2007 va Statgraphic

*: gia tri trung binh va sai sb ctia cac 6 13p lai thi nghiém ctia méi giébng

XV theo phuong phap Ducan véi a=0,05. clic nghién ctu.
KHOA HOC N
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Céac den compact, LED B3R7 630 nm, BIRSW1 660
nm, BIR5SW1 630 nm cho téng s6 chdi trung binh sau 3
lan ngét ngon lan luot 1a 6,7+1,17, 9,9+1,86, 8,85+1,79 va
7,4+1,31/cay me.

Két qua tuong tu ciing dugc ghi nhan & giéng hoa ciic
Farm. Céc cdy hoa ctic Farm duéi diéu kién anh sang LED
B3R7 660 nm c¢6 téng s6 chdi trung binh/cdy thu dugc xap
xi 9,21,81 (hinh 2A), cao nhit trong cac kiéu dén khao sat.
Mit khac, mic du khong cé su sai khac co y nghia thong ké
vé hiéu suit nhan chdi cia giéng ciic Kim cuong dudi cac
diéu kién chiéu sang LED, sb luong chdi tao thanh/cay me
déu cao hon so v6i cac ciy sinh truong dudi dén compact
truyén thong (320-730 nm) (hinh 2A).

N

[

60nm  660mm  630nm 660 nm
CP B3RT BIRSW1
Kiéu dén thi nghim 8Phalé SKimcvong BFarm

630nm  660nm  630nm  660nm
cp 73 1:5:1

Chiéu cao chdi nhanh (cm)

Kiéu dén thi nghiém aPhalé BKim crong =Farm

Hinh 2. Anh hwéng cuia cac diéu kién chiéu sang dén tong s6
choi tao théphlcéy me (A) va chiéu cao choi nhanh tao théph
(B) & cac giong hoa cuic Pha lé, Kim cwong va Farm sau 3 lan
thu ngon. CP: compact.

Tir nhimg két qua thu dwoc sau 2 lan tién hanh thi
nghiém, ching t6i nhan thiy anh sang LED c6 kha ning
phat sinh chdi méi cao hon so véi dén compact & ca 3 giéng
hoa cuc dugc khao sat. Dén LED B3R7 660 nm c¢6 hi¢u qua
cam tng phat sinh chdi méi 1a tét nhat trong cac kiéu dén
LED khao sat, dao dong 18,47-67,91% tity véio timg gidng
ctc (bang 2). Trong khi d6, cay hoa ctc sinh truong dudi
diéu kién anh sang LED BI1R5W1 c¢6 hiéu suét thip hon so
v&i LED B3R7. Pic biét, cac kiéu dén sur dung anh do budc
song 630 nm déu ¢ hiéu suat nhan chdi thip hon so véi anh
sang do bude song 660 nm.

Anh sang ciing c6 anh huéng tdi chiéu cao ngon hoa
cuc phat sinh. Nhin chung, cac cay hoa ctic nuéi dudi cac
diéu kién anh sang LED B3R7 déu c6 chiéu cao chdi 16n
hon so véi cac kiéu dén con lai (hinh 2B). Tuy nhién, dé
dam bao tinh khach quan cua thi nghiém, cac chdi hoa clic
dugc cit tia vé ciing mot chiéu cao (4 cm) trude khi tién
hanh giam ngon. Ngon ctc sau khi ngit dugc giam vao
bau dat va giir trong bong rAm 1 tudn dé ciy hodi phuc trude
khi tiép tuc nudi dudi cac didu kién chiéu sang dé tao cay
gidng hoan chinh.
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3.2. Anh hwong cua danh sang LED dén sinh truong
cia cdy giéng hoa cuc

Sau gidm 5-7 ngay 1é cdy tuoi trg lai, didu nay chimg to
1& d bét dAu phat trién co thé ty hut nude va dinh dudng dé
nuoi ngon giam. Két qua khao sat cho thdy, cac cdy hoa cuc
nu01 trong dudi diéu kién anh sang LED déu co ty 1é cay
song sot cao twong dwong véi diu kién dén compact ddi
chtng (dao dong 93,5-97,33%, tiy theo giéng cuc) (hinh 3).
Tuy nhién, diéu kién chiéu sang khic nhau anh huong dén
mot s dic diém hinh thai cua cdy gidng nhu: chiéu cao than
hay s lugng r& phat sinh.

7 (A) 18

10
6
4
2
60mm  660nm  630nm 660 nm 630nm  660nm  630nm G660 nm
cp B3R7 BIRSW1 cp B3R7 BIRSW1

Sb ré/cay gibng

77775
A

Kiéu dén thi nghiém 8Phalé BKimcwong @Farm Kiéu dén thi nghiém @Phalé mKimcwong @Farm

4

(©)

]l EN
NIRER
@HM

630nm  660nm  630nm 660 nm

cm)

ré trung binh (

7T 7777 77 7 777

630mm  660nm  630mm 660 mm

Chiéu dai

cP B3RT BIRSW1 cp B3R7 BIRSW1

Kiéu dén thi nghiém BPhale OKimeuong BFarm Kiéu dén thinghigm 8Phalé SKimcwong Farm

Hinh 3. Anh hu’évng cua cac diéu kién chiéu sang dén chét
Iwong cay giong hoa ctic. (A) Chigu cao trung binh cay giong;
(B) So ré tao thanh/cay giéng; (C) Chiéu dai ré trung binh; (D) Ty
I& séng sét ctia cay gidng & cac diéu kién chiéu sang khac nhau.

Két qua sau 25 ngdy gidm cho thay, cac cdy hoa ciic Kim
cuong & cong thirc dugce chiéu sang bang dén LED BIR5SW 1
630 nm va BIRSW1 660 nm c6 chiu cao than trung binh
1a 16n nhat. Chiéu cao trung binh cua cic ngon gidm dat
4,16+0,36 va 4,27+0,39 cm & 2 loai dén nay. Ddi voi gidng
hoa ctic Pha 18, chiéu cao chdi trung binh dat 4,58+0,2 va
4,79+0,06 cm. Chiéu cao chdi 16n nhit cling thu dugc tai
2 kiéu dén LED BIR5W1 660 nm va BIRSW1 630 nm &
céc cdy hoa ctic Farm. Trong khi d6, chidu cao than cua cac
cdy hoa clic nudi trong dudi kiéu dén compact 1an luot 1a
3,28, 4,09 va 4,75 cm & cac giéng cuc Kim cuong, Pha 1¢
va Farm.

S 1 tao thanh/cay ciing nhu chiéu dai ré trung binh tai
thoi diém 25 ngay sau khi gidm ciia cac cdy hoa cuc sinh
truong dudi anh sang cac LED BIRSW1 déu tot hon so véi
dén compact truyén thong (hinh 3B, 3C va hinh 4). B6 sung
anh sang tring 4m trong pho anh sang ciing cho hiéu qua
cam tng phat sinh r& & mot s6 doi tugng cdy nhur Sam day
(Codonpsis sp.) hay hoa Dong tién (Gerbera sp.) trong giai
doan nhan giéng in vitro [1, 2, 8] (bang 1). S. Olschowski
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va ¢s (2016) [11] da dua ra két luan, anh sang két hop LED
d6 v6i xanh va trang c6 kha nang kich thich sy phét trién
clia ngon giam cdy hoa Chudng (Calibrachoa). Két qua cho
thiy, cac chdi ciy nudi trong dudi diéu kién chiéu sang nay
¢6 khéi lugng kho cua bd ré va dién tich 14 twong dwong
v6i cdy nudi trong dudi bong dén cao ap natri va co thé
tmg dung thay thé dén cao ap niy trong san xuit cdy hoa
Chuéng canh [11]. Tuy nhién, két qua nghién ctru thuc té
cho thiy khong co sai khac co ¥ nghia thong ké & cac chi
tidu chiéu cao cdy hay chiéu dai ré khi so sanh giita cac cay
hoa cuc sinh truong dudi didu kién chiéu sang LED B3R7
va BIRSW1 ¢ cung budc song do 630 hoac 660 nm (hinh
3va4d).

Pha I¢

Kim cwong

Farm

Compact

B3R7
660 nm

B3R7
630 nm

B1R5W1
630 nm

B1R5W1
660 nm

Hinh 4. Ar)h hwéng cla cac diéu kién chiéu sang khac nhau
lIén cay giong hoa f:ﬂc Pha I, Kim cwong va Farm tai thoi diém
25 ngay sau khi tien hanh giam ngon. 1 bar =5 cm.

Khoéng chi anh hudng dén hinh thai, sinh truéng cia cay
gidng, cac diéu kién chiéu sang khac nhau ciing tic dong
dén ham luong sic td quang hop tich liy. Két qua cho thiy,
cac cdy giéng hoa cuc trong dudi diéu kién anh sang LED
déu c6 ham luong diép lyc tich liy cao hon so v6i cdy sinh
truong dudi anh dén compact (hinh 5). Nhin chung, cay hoa
clic sinh truong dudi cac didu kién dén LED B3R7 ¢6 ham
luong diép luc tong s6 cao hon so v6i BIRSW1. Ngoai ra,
két hop anh sang d6 & bude song 660 nm ciing cho hiéu qua
cam tung sinh téng hop diép luc tét hon so voi bude song
630 nm. Hién tuong tang tich lity di€p luc co thé 1a mot
trong nhirg nguyén nhan gian tiép dan tdi cac cdy hoa clc
nudi trong dudi cac diéu kién dén LED c6 kha ning sinh
trudng tot hon so voi compact thong qua ting cuong tich
lity cac san pham tir qua trinh quang hop.
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Hinh 5. Anh hwéng cia cac diéu kién chiéu sang khac nhau
Ién ham lwong diép luc tédng sé tich lily & cay giébng hoa clic
Pha lé, Kim cwong va Farm tai thoi diém 25 ngay sau khi tién
hanh giam ngon.

3.3. Hiéu qua tiét kiém dién nang ciia mo hinh sir dung
den LED

Nhiam danh gia hiéu qua tiét kiém nang luong cua dén
LED chuyén dung, tong lugng dién ning st dung cho mo
hinh dén LED B3R7 660 nm va compact dugc ghi nhan
thong qua 2 cong to dién doc 1ap dudi diéu kién sir dung
cung mot loai day dién va phuong thirc méac dén nhu nhau
cho 60 dén (twong dwong s6 lugng dén cho dién tich 500 m?).
Chu ky san xudt cdy giéng tir giai doan ciy in vitro 1én
ludng dén thoi diém thu cay gidng cudi cing kéo dai khoang
4 thang. Két qua cho thay, tong luong dién nang tiéu thy sau
4 thang & mé hinh chiéu sang LED 1a 544,32 kW, trong khi
d6 & md hinh sir dung dén compact la 1212,36 kW. Nhu
vay, hiéu qua tiét kiém nang luong Ién dén 55,21%. Két qua
duoc thu nhan dudi diéu kién thi nghiém ¢ di¢n tich nho
chua thé phan anh dung tiém ning tiét kiém niang luong
thuc té. Tuy nhién, néu cac ving canh tac thyc hién chuyén
doi tir dén compact, soi d6t sang dén LED tong luong dién
nang ti€u thy/viung cling nhu chi phi nang lugng s€ giam
hon so v6i phuong thirc chiéu sang truyén thong.

4. Két luan

Anh sang LED d6 véi budc song 660 nm trong ban ma
tran chip LED c6 hi¢u qua cam ing phat sinh chdi cling nhu
kich thich sy phét trién ciia cdy gidng tot hon so véi anh
sang LED do budc song 630 nm.

Hiéu qua nhan chdi ciia cac cdy hoa cuc sinh truong dudi
anh sang LED B3R7 660 nm la tot nhat trong cac kiéu dén
khéo sat. Hiéu suat nhan chdi dat duge cao hon 1an luot
67,91, 18,47 va 26,89% so vdi diéu kién dén compact o cac
gidng hoa ctc Pha 1¢, Kim cuong va Farm.

Pén LED BIRSWI1 660 nm c6 s lugng ré tao thanh
nhiéu hon nhung khong co sal khac co y nghla thong ké o
cac chi tiéu chiéu cao cay gidng, chleu dai ré cay giong so
v6i dén LED B3R7 660 nm. Céy giéng sinh truéng dudi
cac diéu kién chiéu sang LED BIRSW1 660 nm va LED
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B3R7 660 nm déu cé chiéu cao than ciing nhu sé luong
ré, chiéu dai ré twong duong hodc tot hon so véi cdy sinh
truong dudi kicu dén compact.

Hiéu nang tiét kiém dién ¢ mo hinh sur dung dén LED
B3R7 660 nm vao khoang 55,21% so v&i mo hinh st dung
dén compact truyén thong. Do d6, dé dong bo hé thong
trong khi trién khai tmg dung thyc tién, cac vuon wom cbd
thé sir dung kiéu dén LED B3R7 660 nm trong quy trinh
nhan gidng tir giai doan in vitro dén san xuat giéng cp 2
trong vuon wom nham dem lai hiéu qua cao hon véi chi phi
dién ning thap hon so v6i dén compact dang duoc sir dung
rong rai hién nay.

LO1 CAM ON

Céc tac gia xin chan thanh cam on dé tai “Nghién ctru
phat trién va trién khai Gimg dung cic mo hinh chiéu sang
diéu khién quang chu ky bang dén LED chuyén dung nham
nang cao hi€u qua san xuét hoa clic thuong mai tai khu vuc
Tay Nguyén” (mé s6 TN18/C08) thudc Chwong trinh khoa
hoc va cong nghé phuc vu phat trién kinh té - xa hoi ving
Tay Nguyén giai doan 2016-2020 di cung cip kinh phi,
thiét bi, vt liéu dé thuc hién nghién ciru nay.
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Anh hwong ctia phwong phap thy tinh hoa va giai doan phat trién ciia phoi
dén hiéu qua bao quan lanh phoi bo san xuat in vitro tai Viét Nam
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Tém tit:

Muc dich ciia nghién ctru nay nhim so sinh mdt s6 phwong phap thiiy tinh héa va giai doan phat trién ciia phdi bo
san xuét in vitro dén hiéu qua bio quan lanh phdi bo in vitro tai Viét Nam. Phdi dwoc dong lanh theo 2 phwong phap:
(1) Thity tinh héa bang cryotop va (2) Thity tinh héa bing microdrop. T¥ 1é phéi bo thu dwoc sau gidi dong cia
phuong phap (1) cao hon so véi (2) (100 so véi 81,01%, p<0,05). Tuy nhién khong c6 su khac biét vé ty 1¢ phdi song,
phdi phat trién va giin né tré lai, phoi thoat mang sau giai dong giita phwong phap (1) va (2) (twong ng 88,43 so
v6i 91,89%; 83,1 so véi 84,43% va 20,34 so véi 17,79%, p>0,05). Trong nghién ctru nay, ty 1é hop tir sdng, phan chia,
tao phoi nang va phoi nang thoat mang sau gidi dong twong ing dat 86,83, 63,83, 21,39 va 3,91%. Nghién ciru khong
nhan thiy su khac biét vé ty 1¢ phoi song, phoi thoat mang sau giai dong giira nhém phdi dau/dau chit va phdi nang
(twong trng 82,67 so véi 88,43%; 16,54 so vai 20,34%, p>0,05). Ké( qua cho thiy, phdi bo in vitro dwge dong lanh

thanh cong & giai doan hop tir, phoi dau/dau chat hoidc phéi nang bang phwong phap thiy tinh héa.

Tir khéa: cryotop, microdrop, phoi bo sin Xuét in vitro, thiy tinh hoa.

Chi sé phén loai: 4.2

1. Dt van de

Quy trinh san xuat phdi bo in vitro; bao quan lanh phoi
bo in vitro; cdy chuyén ph6i bo in vitro da va dang dugc su
dung rong rai trong nhiéu phong thi nghiém trén thé gidi.
Cung v&i su phat trién cta k¥ thuat siéu 4m thu té bao trimg,
k¥ thudt bao quan lanh ph6i bo ngay cang phat trién va dugc
ung dung mang tinh thuong mai. Bdo quan lanh phdi bo
in vitro ¢ vai trd quan trong trong viéc bao vé ngudn vat
lidu di truyén trong hé théng chén nudi gia suc truyén thong
[1]. Khoang 9,5% trong tong s6 385.000 ph01 bo in vitro
duoc sir dung cho cdy chuyén phéi trén thé giéi c6 ngudn
gbc tir phoi dong lanh va khoang 250.000 phoi bo in vivo
dong lanh dugc st dung cho cay chuyén phéi [2]. Tuy
nhién, ty 1€ co chua sau cy chuyén phoi bo in vitro dong
lanh - giai déng van thap hon so vé&i phdi bo khong dong
lanh hodc phoi bo in vivo dong lanh - gidi dong. Thanh cong
cua qua trlnh bao quan lanh phoi bo in vitro phu thudc vao
mot s6 yéu td, trong d6 chat luong phéi trude khi dong lanh
va phuong phép dong lanh c6 vai tro quan trong, anh hudng
dén kha nang séng va phat trién tiép theo ctia phoi sau dong
lanh - gidi dong.

Muc dich cuia bao quan lanh phéi l1a duy tri, luu gitt phoi
& trang thai hién ¢ cua ching va cho phép chung phat trién
sau khi dugc giai dong. Khi dugce bao quan ¢ nhiét do thép,
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cac hoat dong cua emym ndi bao, ho hép té bao, trao ddi
chat, sy phan chia cua phdi duge tam dimg. Do do, phoi
c6 thé duoc bao quan ma khong giy ra bat ky ton thuong
di truyén ndo [3]. Phoi bo thuong dugc dong lanh bang
phuong phap dong lanh cham hodc thuy tinh hoa [4]. Dong
lanh cham gy nhiéu ton thuong cho phdi ciia dong vt c6
vii do sy hinh thanh tinh thé da néi bao va doc tb clia chét
bdo v¢ lanh. Thuy tinh héa la mét quy trinh vat Iy ma theo
d6 dung dich chuyén sang dang 6n dinh nhu thuay tinh bang
cach lam lanh nhanh chéng nhung khong c6 sy hinh thanh
tinh thé d4 [5]. Qué trinh thuy tinh hoa dugc thuc hién trong
dung dich thity tinh héa c6 chira nong d cao chat bao vé
lanh v6i mot tde do doéng lanh nhanh nhim ngan chan sy
hinh thanh tinh thé da. Phuong phap dong lanh thity tinh hoa
la cach tiép can tdi wu vi ¢6 thé tranh duoc ton thuong lanh
va sy hinh thanh tinh thé d4. Thoi gian tir lac khir nudce ndi
bao dén lac két thuc qua trinh dong lanh xay ra rat nhanh.

Thuy tinh hoa c6 mot sé wu diém vuot troi so v6i phuong
phép dong lanh cham truyén théng nhu: don gian, dé thyc
hién, chi phi thap, khong can cac thiét bi dong lanh dat tién,
nang cao hiéu qua bao quan lanh vi ngén ngura dugc sy hinh
thanh tinh thé da noi bao. Phuong phap dong lanh chim
truyén thong thuong st dung don 1é chat bao vé lanh nhu
glycerol, ethylene glycol hay dimethyl sulfoxide. Trong khi
d6, phuong phap thiy tinh hoa thuong sir dung két hop cac

o4



Influence of the method of vitrification
and developmental stages of embryos
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Abstract:

The study aimed to evaluate the influence of different
vitrification methods and developmental stages of bovine
embryos produced in vitro during cryopreservation in
Vietnam. In vitro bovine embryos were frozen by two
methods: (1) Vitrification by cryotop and (2) Vitrification
by microdrop. The percentage of embryos obtained after
thawing of method (1) was higher than that of (2) (100
vs 81.01%, p<0.05). However, there was no difference
in survival, re-expansion and hatching blastocyst rates
after thawing between the two methods (1) and (2) (88.43
vs 91.89%; 83.1 vs 84.43%; and 20.34 vs 17.79%, p>0.05;
respectively). In this study, the survival, cleavage,
blastocyst and hatching blastocyst rates of in vitro
bovine zygotes after thawing were 86.83, 63.83, 21.39,
and 3.91%, respectively. The authors did not observe
any difference in survival and hatching blastocyst rates
after thawing while vitrification at morula/compact
morula and blastocyst stages (82.67 vs 88.43%, 16.54
vs 20.34%, p>0.05; respectively). The results showed
that in vitro bovine embryos were successfully frozen at
the zygotes, the morula/compact morula and blastocyst
stage by vitrification.

Keywords: bovine embryos produced in vitro, cryotop,
microdrop, vitrification.

Classification number: 4.2

chit bao vé lanh nhu glycerol + ethylene glycol; glycerol
+ dimethyl sulfoxide... [6]. Viéc st dung két hop cac chat
bao vé lanh s& nang cao kha ning séng clia phoi sau dong
lanh - giai dong. Thuy tinh héa phoi bang cryotop di dugc
trmg dung thanh céng & bo vai ty 16 phdi sdng sau dong lanh
- giai dong dat >70% [2, 7].

Viée lya chon giai doan phat trién cua phoi phu hop voi
qua trinh thiy tinh héa van con nhiéu tranh cii [8]. Bao

TAP CHI

onGNone it \an 2402 12202

Khoa hoc Néng nghiép | Chan nudi wems

quan lanh phéi & giai doan phoi nang cho phép ciy chuyén
phoi ngay sau khi giai dong ma khong can phai nudi phoi
in vitro sau dong lanh - giai dong [9]. M6t s6 nha nghién
ctru nhan thiy, bao quan lanh phoi nang & giai doan sém sé
t6t hon giai doan phdi nang gidn ng [10]; va phdi bo dong
lanh ¢ giai doan 4-8 t& bao chi tiép tuc phat trién dén giai
doan phdi diu sau dong lanh - giai dong [8]. Tuy nhién, néu
phéi duoc dong lanh - giai dong & giai doan sém va tiép tuc
phét trién dén giai doan phoi nang sau nudi in vitro thi viée
sir dung cac phoi nang nay cho ciy chuyén sé& gidng nhu sir
dung phoi khong dong lanh [11].

Tai Viét Nam, c6 rét it bao cao vé dong lanh phéi bo san
xuat in vitro bang phuong phép thuy tinh héa. Xuat phat tir
nhu cau thyc t& d6, nghién ctru nay dugc thuc hién nham
danh gia anh huong cua phuong phap dong lanh va giai
doan phat trién cta phdi bo san xut in vitro dén hiéu qua
bao quan lanh phoi bo in vitro.

2. Vat liéu va phuong phap nghién ciu

2.1. Vit liéu

Tt ca cac hoa chét sir dung cho thi nghiém trong nghién
ciru nay dugc mua ctia Hang Sigma-Aldrich Chemical,
St.Louis, MO, M¥. Su dung cryotop cua Hang Kitazato,
Nhat Ban; pipette tao microdrop mua ciia Hang Hirschman,
Puc cho qua trinh thiy tinh héa trong nghién ctru nay.

Nghién ctru dugc thuc hién trén phoi bo thit lai Sind thu
tinh in vitro.

2.2. Phwong phdp nghién ciru

Thity tinh héa phéi bo in vitro bang cryotop:

- Chuén bi méi trudng;

+ Mbi truong luu phoi bo: M199-Hepes c¢6 bd sung 10%
huyét thanh thai bé va khang sinh (100 iu Penicillin/ml + 0,1
mg Streptomycin/ml).

+ Moi trudng can bang: M199-Hepes c6 bo sung 10%
(v/v) huyét thanh thai bé, 10% (v/v) ethylene glycol, 10%
(v/v) dymethylsulfoxide.

+ Mbi truong thiy tinh héa: M199-Hepes c¢6 bd sung
10% huyét thanh thai bé, 20% ethylene glycol (v/v), 20%
dymethylsulfoxide (v/v), 0,5 M sucrose.

- Thity tinh héa phoi bo bang cryotop:

+ Phéi bo duoc rira 3 1an trong moi trudng luu phoi
trude khi chuyén vao méi trudng can bang. Phoi bo duoc dé
trong moi trudng can bang trong vong 3 phat sau do chuyén
sang moi truong thuy tinh héa va dugc nap vao cryotop &
22-24°C. Sau d6, cryotop dugc nhing ngap truc tiép vao
trong dung dich nito 1dng trong vong 25 gidy.
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+ Phoi dugc bao quan trong dung dich nito 16ng cho téi
khi giai dong.

Thity tinh héa phéi bo bang microdrop:

- Chuén bi méi trudng:

+ Mdi truong luu phoi bo: M199-Hepes co bo sung 10%
huyét thanh thai bé va khang sinh (100 iu Penicillin/ml + 0,1
mg Streptomycin/ml).

+ Moi trudng can bang: M199-Hepes ¢ bd sung 10%
huyét thanh thai bé (v/v), 10% ethylene glycol (v/v), 10%
dymethylsulfoxide (v/v).

+ Mbi truong thuy tinh héa: M199-Hepes ¢ bd sung
10% huyét thanh thai bé, 20% ethylene glycol (v/v), 20%
dymethylsulfoxide (v/v) va 0,5 M sucrose.

- Thuy tinh héa phoi bo bang microdrop:

+ Phéi bo duoc rira 3 1an trong mdi truong luu phoi
trude khi chuyén vao moi trudng can bang. Phoi bo duge dé
trong moi trudng can bing trong vong 3 phit sau d6 chuyén
sang moi truong thiy tinh héa va dugce hiit vao mot pipette,
10i tha thang truc tiép 1én bé mat gidy bac di dugc lam lanh
5-10 phut trudc d6 trén dung dich nito 16ng dé ngay 1ap tirc
tao thanh céc giot thity tinh hoa co chira phdi véi luong thé
tich 1-2 pul. Thoi gian tir lac chuyén phéi sang méi truong
thity tinh hoa cho dén khi tao giot thuy tinh hoa trén bé mit
gidy bac 1a 25 giay.

+ Céac giot thily tinh héa c6 chita phoi s& dugc chuyén
sang cac 6ng Cryotube va bao quan trong dung dich nito
long.

Gidi déng phéi bo sau thity tinh héa bang cryotop:

- Chuan bi méi trudng giai dong:

+ Moi trudong T1: M199-Hepes c6 bo sung 20% huyét
thanh thai bé va khang sinh (100 iu Penicillin/ml + 0,1 mg
Streptomycin/ml).

+Mai truong T2: M199-Hepes c6 bd sung 0,5 M sucrose,
20% huyét thanh thai bé va khang sinh (100 iu Penicillin/ml
+ 0,1 mg Streptomycin/ml).

- Giai dong phoi bo sau thuy tinh hoa bang cryotop:

+ Cryotop chtra phdi bo duoc 1ay ra khoi dung dich nito
long va chuyén ngay 1ap tic vao moi truong T2 & 38,5°C
trong vong 5 phut.

+ Sau 5 phat phdi dugc chuyén sang méi truong T1
trong vong 5 phut dé loai bo hét cac chat bao vé lanh.
Gidi déng phéi bo sau thity tinh héa bang microdrop:

- Chuan bi méi trudng giai dong:
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+ Moi truong T1: M199-Hepes c6 bd sung 20% huyét
thanh thai bé va khang sinh (100 iu Penicillin/ml + 0,1 mg
Streptomycin/ml).

+Moi truong T2: M199-Hepes co bd sung 0,5 M sucrose,
20% huyét thanh thai bé va khang sinh (100 iu Penicillin/ml
+ 0,1 mg Streptomycin/ml).

- Giai dong phoi bo sau thiy tinh hoa bang microdrop:

+ Cryotube c6 chira cac giot thuy tinh hoa c¢6 phoi bo
ddng lanh sau khi 1y ra khoi dung dich nito 1ong ngay lap
tire duge dd lai trén bé mit giéy bac da duoc lam lanh 5-10
phut trén dung dich nito 1ong trude do. Tiép theo, cac giot
thity tinh hoa c¢6 chira phoi dong lanh dwoc chuyén sang moi
truong T2 ¢ 38,5°C trong vong 5 phut.

+ Sau 5 phut, phoi duoc chuyén sang mdi truong T1
trong vong 5 phut dé loai bo hét cac chit bao vé lanh.

Nudi in vitro phoi bo sau dong lanh - gidi dong:

- Chuén bj mdi truong nudi phodi bo sau dong lanh - giai
dong: moi truong SOF ¢6 bd sung 2,5% huyét thanh thai bé.

- Nubi in vitro phoi bo sau dong lanh - giai dong: phoi bo
sau giai dong dugc rira 3 1an trong moi truong nudi SOF ¢6
b6 sung 2,5% huyét thanh thai bé. Tiép theo, chuyén ph01 bo
sang nuoi 24-48 gio trong moi truong nudi SOF ¢b bd sung
huyet thanh thai bé & diéu kién 38,5°C, 5% CO,, 5% O
d6 am khong khi bao hoa dé danh gia kha nang song va phét
trién trg lai cua phoi bo sau dong lanh - giai dong.

Xir Iy 5o liéu: Sb litu duge xir Iy bang phan mém
Microsoft Excell 2010 va Minitab, sy sai khac cé y nghia
duoc kiém tra béng y* st dung ham CHITEST, su sai khac
c6 y nghia vdi p<0,05.

3. Két qua va ban luan

3.1. Anh hwong ciia phuwong phdp dong lanh dén hiéu
qud bdo qudn lanh phéi bo in vitro

Trong thi nghiém nay chung t61 stt dung 2 phuong phap
dong lanh: (1) Thuy tinh hoa bang cryotop va (2) Thuy tinh
hoa bang microdrop. Tat ca cac phdi bo in vitro sir dung cho
thi nghiém nay déu ¢ giai doan phoi nang thu & ngay thi 7
sau thu tinh in vitro. Hiéu qua cua 2 phuong phéap dong lanh
duoc danh gla dua trén cac tiéu chi: sb phoi thu dugc, sd
phoi séng, sb phoi phat trién va gidn nd trd lai, sb phoi thoat
mang sau dong lanh - giai dong. Két qua thé hién & bang 1
cho thiy, khong c6 sy sai khac co ¥ nghia vé ty 16 phoi song,
phoi gidn nd trd lai va phoi thoat mang sau dong lanh - giai
d6ng ddi voi ca 2 nhom cryotop va nhém microdrop (tuong
ung 88,43 so voi 91,89%; 83,1 so voi 84,43% va 20,34 so
voi 17,79%, p>0,05).



Bang 1. Kha nang thu hdi va phat trién in vitro ctia phéi bo
in vitro sau thuy tinh héa bang cryotop hoic microdrop.

Shpbithn g o L DI
A ophdisong  ftritnvagidnng x ..
Phuwong  So phéi dugc sau - e S0 phoi
- A A sau dong lanh -  tré lai sau o
phip dwogc dong  dong lanh - o0 P A thodt mang
A s gidi dong dong lanh -
dong lanh  lanh gidi dong o o % (MeanzSE)
% (Mean £SE) % (Mean +SE)  gidi dong
‘ % (Mean +SE)
Crvolor o) 62 54 50 12
fyotop (100) (88,43£3,01)  (83,124,04y (20,34+2,92)
Microdrop 62 P i 42 :
P (81,013,060 (91,8942,62)*  (84,43+4,32)¢ (17,7943,87)

Ghi chu: thi nghiém dwoc thye hién véi 8 1an 18p lai, cac gia tri trong
cung mot cot cé chir cai khac nhau la sai khac cé y nghia (p<0,05).

Téc d6 dong lanh 1a mot trong nhimg yéu t6 quan trong
dam bao cho sy thanh cong cua qua trinh dong lanh. Tdc
d6 dong lanh nhanh lam giam thoi gian tiép xtc cua phoi
v6i nhiét do, giam bot doc t6 cia chat bao vé lanh, qua doé
giam thiéu cac ton thuong ciia phédi trong qua trinh dong
lanh. Téc do dong lanh tang s€ giup phoi tranh dugc nhitng
tén thuong lanh, 1am giam ndng do chét bao vé lanh giup
té bao vuot qua ving nhiét do gidi han (-5 dén -15°C) mot
cach nhanh chong, nuéc ndi bao s& di ra ngoai t& bao va
dong lanh & bén ngoai. Piéu nay s& ngin chan tén thuong
lanh d6i vé6i cac giot lipid ndi bao, lipid ¢ trong mang té
bao va bo khung xuong té bao. Tc do dong lanh phu thude
vao vat chira mau, do dan dién va thanh ph'?ln dung dich
[12]. Khi luong thé tich dung dich chira miu dwoc giam
thiéu s& lam ting téc d6 dong lanh - giai dong phoi [12].
Dbi v6i ca 2 phuong phap thity tinh héa bang cryotop va
microdrop, luong dung dich thity tinh héa chira mau dong
lanh chi dao dong trong khoang 1-3 pl. Viéc st dung mot
lwong nho thé tich dung dich thity tinh hoa s& lam ting tdc
d6 dong lanh, nho do giam thiéu hién tugng bi nut vo mang
sang, ton thwong mang sinh chat khi phoi dugc tiép xuc truc
tiép v6i dung dich nito 10ng, qua d6 ning cao ty 1é phdi séng
sau dong lanh - giai dong [13, 14].

Dé nang cao hi¢u qua qué trinh thity tinh hoa phéi bo,
trong nghién ciru nay ching ti st dung hdn hop chat bao
v¢ lanh ethylene glycol va dimethyl sulfoxide. Pay l1a nhiing
chat bao vé lanh thim mang c6 khdi lugng phan tir thap.
Cac chit bao vé lanh thim mang c6 kha nang tham mang,
hoat dong trong ndi bao nhu mat chét bao vé thong qua viéc
hinh thanh lién két hydrogen v&i phén tir nuéc va ngin chin
sy hinh thanh tinh thé d4 ngi bao trong qua trinh dong lanh
[15]. Ngoai ra, khi str dung két hop céc chit bao vé lanh véi
nhau trong qud trinh thuy tinh héa s& gidm bét nhirng anh
hudng bét loi ctia chiing ddi v6i té bao trong qua trinh thity
tinh hoa [16].
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Hinh 1. Phdi nang bo in vitro gian né va phat trién tré lai sau
dong lanh - giai déng.

Mic du khong co su sai khac co y nghia vé ty 1& phoi
song, phoi gidn né tro lai va phdi thoat mang sau dong
lanh - giai dong, tuy nhién s lwong phdi nang bo in vitro
thu dugc sau dong lanh - giai dong cua nhém cryotop cao
hon ¢6 y nghia so v&i microdrop (twong ung 100 so véi
81,01%, p<0,05). Ty 1¢ thu dugc 100% phodi sau dong lanh
- giai dong d6i voi phuong phap dong lanh bang cryotop da
dugce mot s tac gia bao cdo. Theo L.O. Leme va cs (2017)
[17], A.D. Rosa va cs (2010) [18], ty 1& phoi bo in vitro
thu duoc sau dong lanh - giai déng bang cryotop dat 100%.
VK. Nguyen va cs (2018) [19] ciing nhan thiy viéc mét
mot s6 lugng phodi sau dong lanh - giai dong bang phuong
phap microdrop. Viéc mat phdi sau déng lanh - giai dong
bang phuwong phap microdrop c6 thé 1 do phéi bi bam dinh
vao pipette thiy tinh trong qua trinh thiy tinh héa. D6 cling
chinh 1a nhuoc diém cta phuong phép thiy tinh hoa bang
microdrop so véi cryotop [19]. Chinh vi vdy, theo quan
diém cua ching toi nén sir dung phuwong phap thay tinh hoa
bang cryotop cho qua trinh bao quan lanh phéi ctia nhiing
dong vat nuoi co gia tri.

3.2. Anh huéng ciia giai dogn phit trién ciia phéi bo
dén hiéu qud bdo qudn lanh phéi bo

Dé danh gi anh huong cua giai doan phat trién phoi bo
dén hiéu qua bao quan lanh phoi bo, trong thi nghiém nay
chung t6i sir dung phuong phap thuy tinh hoa bang cryotop
cho qua trinh dong lanh phéi bo ¢ 3 giai doan: (1) Hop tu
(10 gio sau thy tinh in vitro), (2) Phoi dau/dau chat va (3)
Phoéi nang. Hi€u qué bao quan lanh phoi dé dugc danh gia
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duya trén cac tiéu chi: sd phoi séng va phat trién tro lai, sd
phoi thoat mang sau dong lanh - giai dong. Két qua thé hién
& bang 2 cho thiy, khong c6 su sai khac c6 y nghia vé ty
1¢ phoi sbéng sau giai dong ¢ ca 3 nhom hop tir, phdi dau/
dau chat va phoi nang (tuwong tng 86,83, 82,67 va 88,43%,
p>0,05), tuy nhién nhom phoi nang vin cé ty 1é sdng sau
giai dong cao hon so véi nhom hop tr va nhém phoi dau/
dau chit. Két qua nay cta ching toi tuong ty nhu bao cdo
cua J.C. Huang va cs (2006) [13], V.K. Nguyen va cs (2021)
[20]. Céc tac gia nay ciing cho rang viéc dong lanh phoi &
giai doan phoi nang cho ty 1& séng sau dong lanh-giai dong
cao hon giai doan phoi dau/dau chat.

Bang 2. Anh hwéng cla giai doan phat trién cta phéi bo dén
hiéu qua bao quan lanh phéi bo.

’ ) ’ S6 phoi S0 phdi nang ’
Loai So phoi S0 phoi song oy dwoc hinh thanh S0 phéi nang
0ai A F—— phén chia o ang —
noi dwgc dong  sau gidi dong idi do hodc giin nd tr¢  thodt mang
phot lanh % (Mean £SE) S"Zu(ﬁ:lnTSgE) lai sau giai dong % (Mean+SE)
% (Mean +SE)
. 214 157 54 11
stopite 259 6BELTF (38166 (21392200  (91EL07)
Dav/dau 6 58 £ 12
chat (82,6744,06) (60,25+4 4y (16,54+2,4)°
Nan 6 54 50 12
¢ (88,4343,01) (83,1+4,04)° (20,34+2,92)

Ghi chu: thi nghiém dwoc thwe hién véi 10 1an 13p lai, cac gia tri trong
cung mot cot cé chir cai khac nhau la sai khac cé y nghia (p<0,05).

Hinh 2. Hop tr bo in vitro phan chia sau giai dong.

Su khac biét vé cdu tric giita phdi nang va phdi dau
chinh 14 phéi nang c6 khoang phéi. Nguyén nhan co thé 1a
do sau khi hinh thanh khoang phéi, mang t& bao cua phoi
¢6 kha ning chdng lai cac stress thdm thau va doc té cua
chit bao vé lanh trong dung dich thuy tinh hoa tdt hon, do
do6 phoi nang s€ c6 kha nang chiu dung ton thuong lanh tot
hon phoéi dau trong qua trinh dong lanh - giai dong [13].
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Thém vao d6, phoi ¢ giai doan phoi nang c6 sy da dang cua
cac dang té bao, ddc biét 1a trong qué trinh hinh thanh phoi
bao cua la nudi phoi s€ xay ra sy gia ting hoat dong Na/K
ATPase, diéu nay c6 anh huong tich cuc dén hoat dong cua
chat bao vé lanh, gitup cho chat bao vé lanh phat huy téi da
vai tro cua minh trong qua trinh dong lanh - giai dong [21].
Mot diém khac biét nita trong cu triic cta phoi dau/dau
chat voi phoi nang chinh 1a kich thudc cac phdi bao. Kich
thudc cac té bao clia phoi dau hodc phoi dau chat 16n hon
so v6i kich thude cac té bao ctia phoi nang, ddy ciing c6 thé
1a mot trong nhitng nguyén nhan khién cho kha ning thim
thiu ciing nhu loai bo cac chit bao vé lanh trong qua trinh
dong lanh - gidi dong cua phoi dau/dau chat kém hon so véi
phoéi nang [22].

Ty 1& hop tir bd in vitro sdng sau giai dong trong
nghién ctru nay thdp hon so véi bao céo cua V.K. Nguyen
va cs (2018) [19]. Theo nhém tac gia nay, ty 1€ hop ti lon
in vitro sdng sau giai dong dat 98,5%. Su khac nhau nay c6
thé 1a do chat luong phoi, nguén géc phoi, chét bao vé lanh
sir dung. Két qua nghién ciru ctia chiing toi cho thay, phoi bo
in vitro dugc bao quan lanh thanh cong ¢ giai doan hop tu
voi ty 1€ phan chia, tao phoi nang va phoi nang thoat mang
tuong Ung dat 63,83, 21,39 va 3,91%. Bdo quan lanh thanh
cong phoi ¢ giai doan hgp tir ¢6 vai trd quan trong trong
viéc tao dong vat chuyén gen [23]. Mot s6 nha nghién curu
da dong lanh va cdy truyén phoi ¢ giai doan phoi sém nham
cai thién kha nang phét trién ctia phdi in vitro sau dong lanh
- giai dong [24]. Theo T. Somfai va cs (2009) [24], viéc
d6ng lanh va cdy truyén phoi ¢ giai doan phodi som co thé
loai trir dwoc nguyén nhan stress gy ra boi cac diéu kién
nuoi phoi in vitro. Bao quan lanh phdi ¢ giai doan hop tu
da duoc thuc hién thanh cong ¢ lon [24], nguoi [25], chudt
[26] va tho [27].

Theo J. Laurincik va cs (1994) [28], thoi diém tong hop
ADN (pha S) cta hop t& bo in vivo dugc udc tinh la 7-9
gio sau rung trimg. Qua trinh dong lanh 1am thay ddi va co
nhitng anh huong bét loi 1én su tong hop ADN & cac dang té
bao khac nhau [29, 30]. Chinh vi vay, trong nghién ctu nay,
chung t6i déng lanh hop tir bo tai thoi diém 10 gio sau thy
tinh in vitro. Két qua cho thdy, d bao quan lanh thanh cong
hop tir bo voi ty 1¢ phoi nang hinh thanh va ty 1€ phoi nang
thoat mang tur hop tir sau gidi dong twong ung dat 21,39 va
3,91% (bang 2). Trong nghién ctru cuia chung t61, mac du ty
1¢ hop tir séng sau giai dong cao (86,83%, bang 2) nhung
kha nang phat trién in vitro dén giai doan phoi nang van bi
giam dang ké. Co ché héa hoc cta viéc giam kha nang phat
trién cua hop tir sau dong lanh - giai dong c6 thé 1a do hop
tr sau gidi dong nhay cam vdi stress 6xy hda va muc tang
cua cac phan ung o0xy hoa loai dugc tao ra bdi qua trinh
dong lanh [24].



Keét luan

Nghién ctru da bao quan lanh thanh cong phoi bo san
xudt in vitro & giai doan hop tir, ddu/dau chit, nang bang
phuong phap thity tinh hoa vai ty 16 phdi sdng sau dong lanh
- gidi dong tuong tng dat 86,83, 82,67 va 88,43%.

LO1 CAM ON

Nghién ctru dugc thyc hién théng qua dé tai: “Nghién
ctru phuong phap thily tinh hoa phoi bo in vitro” tir ngudn
kinh phi hd trg hoat dong thuong xuyén ciia Phong Thi
nghiém trong diém cong nghé té bao dong vat. Cac tac gia
xin chan thanh cadm on.
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Xac dinh cac tham s0 sinh hoc ctia 4 loai ca bien (Chém, Gio, Song cham nau
va Chim vay vang) phuc vu danh gia sic tdi moi trwong ving nuoi

Trin Thé Muu’, Phan Minh Quy, Nguyén Dirc TuAn, Pham Vin Thin, Tran Thi Mai Hwong

Vién Nghién ciru Nudi trong Thiyy san 1, phieong Pinh Béang, Thi xa Tir Son, Béc Ninh, Viét Nam
Ngay nhan bai 30/5/2022; ngay chuyén phan bién 2/6/2022; ngay nhan phan bién 16/6/2022; ngay chap nhan ding 20/6/2022

Tom tit:

Thi nghiém sinh héa trén 4 loai ca bién nudi phé bién & Viét Nam 13 ca Chém (Lates calcarifer Bloch, 1790), Gid
(Rachycentron canadum Linnaeus, 1766), Song chAm nau (Epinephelus coioides Hamilton, 1822) va Chim vay vang
(Trachinotus ovatus Linnaeus, 1758) dwgc thyce hién tai dio Cat Ba, Hai Phong. Ca thi nghiém c6 kich c¢& thwong
phim twong ung 2, 5, 2 va 0,6 kg/con. Thi nghi¢m nhim xac dinh cac tham s6 sinh hoc ciia loai nudi (Ap, Af, Ac) va
cac tham s6 dinh dudng lién quan (Pp, Pf, Fp, Ff, Fc) phuc vu dinh gia sirc tii méi truomg ving nudi. Két qua cho
thdy, ty 1¢ tiéu héa protein va chit béo trong thirc in c4 tap ciia ca Chém twong tng la 92,90 va 93,84%; ca Gio 91,17
va 95,53%; ca Song chiAm nau 95,20 va 96,40%. Ty 1¢ tiéu héa protein, chit béo va carbohydrate trong thirc in cong
nghiép ciia ¢4 Chim vay vang twong irng 1a 85,83, 76,47 va 13,68%. Ham lugng protein va chit béo trong co thit ca
Chém tuong tng la 19,28 va 6,27%; ca Gio 19,13 va 13,85%; ca Song chim niu 17,37 va 7,32%; c4 Chim vay vang
18,31 va 15,08%. Ham lwong protein va chit béo trong thirc in ca tap twong ing 1a 16,99 va 7,19%. Ham lugng
protein, chit béo va carbohydrate trong thirc in cong nghi¢p twong ng 1a 42,01, 9,93 va 27,82%. Trong co thit ca
nudi va ca tap khéng cé carbohydrate.

Tir khéa: Epinephelus coioides, Lates calcarifer, Rachycentron canadum, sirc tai méi trwong, Trachinotus ovatus, ty
1€ tiéu hoa.

Chi s6 phén logi: 4.5

do6, nghién cuu “Xac dinh cac tham s6 sinh hoc cua 4 loai ca

bién (Ch&m, Gio, Song cham nau va Chim vay vang) phuc
vu danh gia suc tai moi truong vung nudi” dugce thuc hién.

1. Mé dau
D¢ phat trién bén viing voi moi truong, nang suat nudi
trong thuy san phai phu hop véi stic tdi moi truong, néu

vuot ngudng s& gay ra nhiéu hé luy, dic biét van dé 6 nhiém
moi truong nude do cac chét thai phat sinh tir hoat dong
nudi trong thuy san. Stc tai moi truong dugc danh gia theo
mo hinh hé théng MOM (Modeling - Ongrowing fish farm
- Monitoring) cua Stigebrandt va cs (2004) [1] vdi cac tham
s6 sinh hoc, dinh dudng cua cac ddi tugng nudi, dinh dudng
cua thuc an va cac gia tri do dac thuc té tai cac vung nudi
thiy sdn ¢ Viét Nam. Danh gid stc tai moi truong (PROD
- Production, the holding capacity of a location) 1a dya trén
tinh toan tong san luong c6 thé nudi tdi da cia mot ving tai
mdi thoi diém. Khi tong san luong nudi thuce té cua ving tai
mdi thoi diém nhé hon PROD cua ving thi ving nudi 6 an
toan v6i moi truong. Pé tinh dugc sirc tai moi trudng cua
mot ving nudi can phai thu thap thong tin tir ving nudi do,
nhu kich thude ving nudi, tbe do dong chay va chit luong
nude tai ving nudi, déng thoi phai xac dinh thanh phan dinh
dudng trong thirc an st dung, thanh phan dinh dudng trong
co thit ca nuoi va ty 1€ ti€u hoa dinh dudng cua cé nudi. Do

‘Tac gia lién hé: Email: tranthemuu@rial.org
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Céc ty 18 tidu hoa dinh dudng (tham sb sinh hoc)
duoc xac dinh bao gém: ty 1¢ ti€u hoa protein, chit béo
va carbohydrate (ky hi¢u twong ung Ap, Af va Ac) cia ca
Chém, Gid va Song chim nau d6i voi thirc in cé tap; clia
ca Chim vay vang ddi v6i thirc dn cong nghiép. Cac thanh
phan dinh dudng (tham sé dinh dudng) lién quan ciing duoc
xac dinh, bao gdm: ham luong protein va chat béo trong
co thit 4 loai ca (Pp va Pf); ham lugng protein, chit béo va
carbohydrate trong thirc an nudi ca (Fp, Ff va Fc).

Muc dich chinh cia nghién ctru nay la xac dinh duogc
nhiing tham sb trén dé phuc vu cho vi¢e tinh toan PROD
tai cac ving nudi, gop phan quy hoach ving nuéi bén vimng.

2. Vat liéu va phuong phap nghién ciiu
2.1. Cd va bé thi nghiém

C4 thi nghiém gém: Ca Ch&m, Giod, Song chim nau va
Chim véy vang duoc lay tir cic 1ong nudi thwong pham &



Determination of biological parameters
of 4 marine fish species (sea bass, cobia,
orange-spotted grouper, and short
yellowfin pompano) for assessment
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The Muu Tran®, Minh Quy Phan, Duc Tuan Nguyen,
Van Thin Pham, Thi Mai Huong Tran

Aquaculture Research Institute 1, Dinh Bang Ward, Tu Son District, Bac Ninh, Vietnam
Received 30 May 2022; revised 16 June 2022; accepted 20 June 2022
Abstract:

A biochemical experiment on four marine fish species
commonly farmed in Vietnam, sea bass Lates calcarifer
(Bloch, 1790), cobia Rachycentron canadum (Linnaeus,
1766), orange-spotted grouper Epinephelus coioides
(Hamilton, 1822), and short yellowfin pompano
Trachinotus ovatus (Linnaeus, 1758), was carried out at
Cat Ba island, Hai Phong province. The mean weight of
fish used in the experiment were 2, 5, 2, and 0.6 kg.ind™!,
respectively. The experiment aimed to determine the
biological parameters of the farmed fish (Ap, Af, Ac)
and related nutritional parameters (Pp, Pf, Fp, Ff, Fc),
for assessment of the holding capacity of a location. The
results showed that the apparent digestibility coefficient
of protein and fat in trash fish for sea bass were
92.90%, 93.84%, respectively; cobia 91.17%, 95.53%;
orange-spotted grouper 95.20%, 96.40%. The apparent
digestibility coefficient of protein, fat and carbohydrate
in pellet feed for short yellowfin pompano were 85.83,
76.47, and 13.68%, respectively. The protein content
and fat content in the muscle of sea bass were 19.28%,
6.27%; cobia 19.13%, 13.85%; orange-spotted grouper
17.37%, 7.32%; and short yellowfin pompano 18.31%,
15.08%, respectively. The protein content and fat
content of trash fish were 16.99%, 7.19%, respectively.
The proportion of protein, fat and carbohydrate of pellet
feed were 42.01, 9.93, and 27.82%, respectively. There
are no carbohydrates in the muscle of farmed fish as well
as trash fish.

Keywords: apparent digestibility coefficient, Epinephelus
coioides, holding capacity, Lates calcarifer, Rachycentron
canadum, Trachinotus ovatus.

Classification number: 4.5
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khu bé ca cuia Vién Nghién ctru Nudi trong Thiy san 1 tai
vinh Lan Ha, Cat Ba, Hai Phong. V&i mdi loai ca, chon
15 con c6 dd tudi, cung kich ¢, tinh trang strc khoé tot.
Kich ¢& ca Chém 2 kg/con, Gio 5 kg/con, Song chdm niu
2 kg/con va Chim vay vang 0,6 kg/con. Sau khi da chon, ca
dugc van chuyén séng vé Trung tim Qudc gia Gidng hai san
mién Bic (Xuan Pam, Cat Hai, Hai Phong). Tai day, ca thi
nghiém duoc bé tri ngiu nhién trong 12 bé composit tron,
day bé hinh nén ngugc, thé tich 6 m?, cap nuéc 5 m*. O giira
day bé, chop non ngugce 1a 16 thoat nude, tai vi tri d6 cam
mot Ong thing dung, thdp hon mit bé 20 cm dé nudc tang
mit tran vao 16 dng va thoat ra ngoai. Nudc cip vao bé theo
phuong tiép tuyén véi bé, tao dong nudc xoay tron trong
bé, nham gom tu phén ca vao giita day bé, cu thé I xung
quanh chan ciia 6ng thing dtmg, thuan loi cho viéc siphon
thu phan c4. M&i bé 5 con ¢4, véi 3 1an lap lai.

2.2. Thirc an thi nghi¢m

Dbi v6i ca Chém, Giod, Song chim nau, thic in 1a cé tap
tuoi duge chuan bi hang ngay bang cach rira sach cé tap,
can chinh xac khéi lugng nguyén con, can lugng Chromic
oxide (Cr,0,) twong ung, dam bdo theo diung ty 1€: 99%
khéi lugng ca tap + 1% khédi luong Cr,0,. Cho Cr,0, vao
trong bung cé tap, sau d6 cho céa thi nghiém an. Tat ca ca
thi nghiém déu c6 kich thudc 16n nén chung thudng bt moi
nguyén con, theo d6 Cr, O, cling dugc cé thi nghiém an vao.

D6i voi ca Chim vay vang, sir dung thirc dn cong nghiép
da tron véi 1% Cr,O,. Cach lam thire an cho ca Chim vay
vang nhu sau: st dung thuc an vién cong nghi¢p danh cho
ca bién co san trén thi truong (goi tit 1a thirc dn thwong mai),
can chinh xac khéi luong thirc an thuong mai va Cr,0, theo
ty 16 trong tmg 99 va 1%. Nghién min thitc dn thuong mai
dén c& hat <250 pm ri tron voi Cr,0,, thém nudc loc cho
4m. Sau do6 ép lai thanh vién, duong kinh 8 mm vira ¢& voi
c4 thi nghiém bang may ép vién thu cong, phoi kho, dong
tai va bao quan ¢ -20°C cho dén khi dung.

2.3. Cho cd an, thu phén cd va méu phén tich

Cho c4 thi nghiém an mdi ngay 2 1an vao luc 8 gid sang
va 16 gio chidu. Cho ca an bang tay, quan sat dén khi thay
¢4 no thoa mén, tuyét d6i khong dé thirc an thira trong bé.

Trong 7 ngay dau tién, tp cho ci dn quen thirc an thi
nghi¢m. 7 ngay dugc xem la du cho ca dao thai hoan toan
nhiing thirc an trudc d6 va thich nghi voi thic an thi nghiém [2].

Tién hanh thu phan ca trong 7 ngay tiép theo. Thu phan
bang cach siphon, chi yéu phan ca tap trung ¢ giita day
bé, xung quanh dng dimg. Thuong xuyén quan sat bé thi
nghiém, siphon ngay khi nao thdy cé phan.
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Phén c4 sau khi thu dugc thim kho bang gidy loc, roi cho
vao hop va bao quan & -30°C cho dén khi phén tich ty 1é tiéu
héa dinh dudng (Ap, Af va Ac). Mau phan ctia mdi bé thi
nghiém qua cac lan thu duoc gom chung véi nhau.

Mau thirc 4n ca tap, mau thirc in thuong mai ding trong
thi nghiém nay dugc bao quan & -20°C cho dén khi phan
tich thanh phan dinh dudng thiic an (Fp, Ff, Fc).

Cudi thi nghiém, mdi loai ca thu mau 1 con dé phan tich
thanh phan dinh dudng trong co thit ca (Pp va Pf).

2.4. Phén tich thanh phan dinh dwéng trong thirc dn,
thit va phdn ca

- b6 4m duge xac dinh bé‘lng cach séiy mau lién tyc trong
10 gio 6 nhiét do 100°C.

- Protein tong s6 duoc xac dinh theo phwong phap
Kjeldahl (N x 6,25).

- Chét béo tong sb duogc tach chiét bang ethyl-ether.

- Tro duoc xac dinh bang cach d6t mau trong 10 nung &
nhiét do 550°C trong 240 phut.

- Carbohydrate duoc xac dinh gian tiép theo cong thirc:
Ham luong carbohydrate (%) = 100 - Ham lugng protein -
Ham luong chat béo - Ham lugng tro.

2.5. Phén tich ty I¢ tiéu héa dinh dwéng

- Cr,0, duoc phan tich theo phuong phap Fish Nutrition
Lab, Kochi University, Nhat Ban: Mau + acid nitric dot &
nhiét d6 350°C trong 20-30 phit dén khi dung dich con
1 ml, d ngudi + perchloric acid dun tiép dén khi xuat hién
khoi, tiép tuc dun thém 20 phut, dé ngudi sau do dua vao
binh dinh mic 100 ml, thém nudc cat cho dén vach dinh
mirc, lic déu dung dich. Sau d6 soi mau ¢ budc song (OD)
350 nm, rdi tinh theo cong thirc:

%Cr,0, = 100 x [(OD - 0,0032)/0,2089/khdi lugng mAu (mg)].

- Ty I¢ tiéu hoa dinh dudng (Ap, Af va Ac) dugc tinh
theo cong thuc:

% Cr,0, % dinh dudng
. . trong thic an trong phan
Ty 1¢ tiéu hoa dinh dudng (Ap, Af, Ac)=1 - -
% Cr,0, % dinh dudng
trong phan trong thtrc an

3. Két qua va ban luan

Két qua phén tich thanh phan dinh dudng (Ap, Af va Ac)
trong thirc an nudi ca (bang 1) cho thiy, thirc an ca tap co
ham luong protein va chit béo twong tmg theo khdi lugng
w6t 1a 16,99 va 7,19%; theo khdi lugng kho 1a 47,87 va
20,24%:; khong thdy c6 ham lugng carbohydrate. Thirc dn
thwong mai c6 ham lugng carbohydrate rat cao (27,82%) va
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chi diing sau ham lugng protein (42,01%), con ham lugng
chat béo thap nhat (9,93%).

Bang 1. Ham lwong protein, chat béo va carbohydrate trong
thire an.

Thanh phén dinh dudng chinh trong thirc in

Loai thirc an nudi ca bién

Ham lwgng Ham lugng Ham lrgng
protein Fp (%)  chat béo Ff (%)  carbohydrate Fc (%)
khéi luong wot 16,99 7,19
Thic an ca tap -
khoi lwong kho 47,87 20,24
Thirc an cong nghiép 42,01 9,93 27,82

Két qua phan tich thanh phan dinh dudng trong co thit 4
loi c4 bién (bang 2) cho thiy, ham luong protein trong co
thit ca Chém 1a 19,28%, ca Gio 19,13%, ca Song chidm nau
17,37% va ca Chim vay vang 1a 18,31%. Ham luong chat
béo tuong tng 6,27, 13,85, 7,32 va 15,08%. Trong 4 loai,
¢4 Ch&m c6 ham lugng protein cao nhit va ham lugng chat
béo thap nhat.

Bang 2. Ham lugng protein va chét béo trong co thit ca (Pp va
Pf) (theo khoi lwong wét).

Ham leong protein Ham lgng chit béo

Loai ca Pp (%) P (%)
C4 Chém 19,08 6,27
C4 Gio 19,13 13,85
C4 Song chim ndu 1737 732
Ca Chim vay vang 18,31 15,08

Két qua phan tich ty 1¢ tiéu hoa dinh dudng trong thirc
an cua 4 loai ca bién (bang 3) cho thdy, ca Chém, Gid, Song
chidm nau dugc nudi bang thirc dn cé tap co ty 18 tiéu hoa
protein va chit béo kha cao (twong tng 92,90, 91,17 va
95,20%; 93,84, 95,53 va 96,40%). Trong khi d6, ca Chim
vy vang an thirc an cong nghiép c6 ty 18 tiéu hoa thap hon,
tuong ung 85,83 va 76,47%. Dic biét, kha nang ti€u hoa
carbohydrate rat thip chi dat 13,68%. Diéu nay goi ¥ cho cac
cong ty san xuét thirc an khong nén dua nhiéu carbohydrate
vao trong thirc dn nudi ca nham tranh lang phi nguyén liéu
va giam chat thai ra moi trudng nuoi.

Bang 3. Ty lé tiéu hoa protein, chat béo va carbohydrate trong
thire @n cua 4 loai ca bién.

Lo T9létieuhsa  TVJétieuhoa TYI¢ tidu héa
Loai ca thitc in Zot.e in Ap (%) chat béo Af carbohydrate
P P () Ac (%)
C4 Chém C tap 92,90 93,84
Ca Gio Cé tap 91,17 95,53
Ca Song cham nau ~ Cé tap 95,20 96,40
Ch Chim vy vang ~ Cong nghiép 85,83 76,47 13,68
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Nhu da néu ¢ trén, muc dich chinh cua viéc xac dinh
céc tham sb 1a dé phuc vu cho viéc tinh toan PROD tai cac
vung nudi. Panh gida PROD ving nudi nham gitp quy hoach
ving nudi an toan v6i moi truong, dam bao nghé nudi phat
trién bén vitng. Viéc tinh toan PROD duoc phong theo theo
mo hinh hé théng MOM [1]. M6 hinh dénh gia nay da dugc
ung dung rong rai trong cac vung nudi cia Na Uy, Chi Lé&,
Uc ciing nhu cua nhiéu nude khac va da mang lai hiéu qua
cho sy phat trién bén vitng ctia nghé nuéi thuy san & nhu’ng
nude d6. Dé thiy duorc su tham gia cua cac tham so trong
danh gia strc tai, can di theo nhiing budc tinh toan ciia qua
trinh danh gia nay.

PROD s& bang gi4 tri nho hon trong 2 gia tri TPF,,
TPF,,,. Trong do: TPF , 1a san luong nudi 16n nhit ma Van
gilt dugc ham lugng 6xy hoa tan trong nudc cao hon ngudng
oxy thap nhat ma loai nu6i chiu dugc; TPF,, 1a san lugng
nudi 16n nhit ma van gitr duge ham lugng ammonium trong
nuée dudi ngudng cao nhit loai nudi chiu duoc. TPF,,
=[O, - O,,n) L,DP.U_1/DO, va TPF = [(NH4qu -
NH W) L DP.U . ]fDNH Trong ca 2 phuong trinh nay, tu
so chu yeu hen quan dén dac diém cua vung nu01 con mau

s6 lién quan dén loai nudi. Boi vy, tiép tuc véi mau sb DO,

va DNH,.

DO, 1a lugng 6xy ti€u thy trén khéi luong ca, con DNH,
la lu’ong ammonium thai ra trén khdi luong ca. Cac cong
thtrc tinh nhu sau:

DO, = (Fp x Ap x Qr/3 - Pp x dW/dt) x Op + (Ff x Af x
Qr/6 - Pfx dW/dt) x Of + (Fc x Ac x Qr/d) x Oc

DNH, = (Fp x Ap x Qr/6 - Pp x dW/dt) x Np.

trong d6: Qr: khoi luong thire an ca tiéu thy hang ngay (cal/ngay)
8: nang luong cu thé cua thic an st dung; dW/dt: toc do
sinh truong theo ngay (g/ngay); Op, Of va Oc la lugng 6xy
can cho phan ra protein, lipid va carbohydrate.

Hai phuong trinh ndy cho thy sy tham gia ctia cdc tham
) Ap, Af, Ac, Pp, Pf, Fp, Ff, Fc trong danh gia PROD vung
nuoi. Do 1a ly do tai sao can thuc hién nghién ctru dé xac
dinh cac tham s6 nay.

Mot diéu dang chii ¥ trong nghién ctru nay 1a ham luong
carbohydrate trong thirc an thuong mai rat cao (27,82%)
(bang 1). Ham lugng carbohydrate trong thirc an phd bién
nudi ca hoi Pai Tay Duong chi & mirc 7% [1]. Carbohydrate
1a ngudn ning lugng ré nhét trong thirc an. Carbohydrate
sau khi duoc ca tiéu hoa s& sir dung cho nhu cau ning luong
ctia co thé ca va dugc du trit dudi dang glycogen & trong
gan. Carbohydrate chu yéu ¢ dang tinh bot, duoc dua vao
thirc an nham gitip giam gia thanh thirc an va ting kha ning
két dinh trong qua trinh dun ép vién thirc dn. Thanh phan
tinh bot trong thirc n gitp san xudt thirc n vién ndi khi
dugc dun ép 6 nhiét do cao.
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Trong san xuit thirc an thiy san khong nén lam dung
qua nhiéu carbohydrate. Boi 1€, ddi véi dong vat co vu,
carbohydrate 1a ngudn ning luong chinh, chiing c6 thé 1ay
duoc khoang 4 calo ning luong tir 1 g carbohydrate, trong
khi d6, ca khong st dung hiéu qua carbohydrate, ching chi
lay dwoc khoang 1,6 calo tir 1 g carbohydrate [3]. Cé ciing
chi tiéu hoa duge mot phan nho carbohydrate trong thirc dn
chung da an vao, khoang 13,68% (bang 3).

Vé ¢4 tap, hau hét moi hé théng nuoi thuy san trén toan
thé gioi déu ding dén c4 tap, chu yéu & dang bot ca va dau
ca. Mot s6 hé thong nuéi str dung tryc tiép ca tap twoi goi la
thire an ca tap. Du ¢ dang nao ca tap van ludn duoc xem la
ngudn cung cap dinh dudng t6t nhét cho cac déi twong nudi
thuy san (ngoai trir nhitng d6i twong khong in dong vat, nhu
nghéu, hau...). Thirc 4n c4 tap dugc ¢4 nudi tiéu hoa rat tét.
Ty 18 tiéu hoa protein, chat béo trong thirc 4n ca tap cia 4
loai ¢4 bién & muc cao, tuong tmg 91,17-95,20% va 93,84-
96,40% (bang 3). Trong khi do, ty 1¢ tiéu hda carbohydrate
duoc bo tréng boi vi trong ca tap, ca thi nghiém, cling
nhu trong hau hét tt ca cac loai c4, phan co thit khong co
carbohydrate.

Ham luong protein va chit béo trong co thit ¢4 Chém,
Gio, Song chdm nau va Chim vdy vang trinh bay & bang 2
dugc tinh trén khdi luong ca tuoi (khdi luong uét). Tinh
trén khdi luong twoi dé phu hop cho sir dung trong tinh
toan sirc tai moi truong. Hodc trong trudng hop tinh hé sd
chuyén hoa thic dn (FCR) ddi voi thirc n c4 tap thi ciing
tinh theo khdi lwong ca tap tuoi.

Nghién ctru trude ddy vé ham lugng protein va chit béo
trén thit c4 bién cho thdy, ham luong protein va chit béo
khac nhau & céc loai c4 khac nhau, that chi ngay trong cung
loai ca thi ham lugng nay cling khac nhau ¢ céc kich cd ca
khac nhau nhu (bang 4).

Bang 4. Ham lwong protein va chat béo cua 4 loai ca bién &
nhirng kich c& khac nhau.

Lodi ci Kich c& Ham lwong Ham lwgng Ham lugng Neudn

(g/con) nuée (%)  protein (%) chat béo (%) g
e 208408 84717471 5957023 7252299  [4]
(khoi luongkhd) 517831 734835 613561 200312 [5]
CiELn - 12001500 68,05:0,96 22,94:0,15  5,106026  [6]
(khoi lugng udt)
O 2302150 648658  182-187 141161 [7]
(khdi lwgng wot) e S T
CiSongchdmnay 20952387 3465 15861689 292556 (8]
(khoilugnguét) 761958 741751 219226 3548 9]

6475 T2ATAA 157167 6482 [10]
CACHmVeyvang o) 764 Go6q11 176179 73100 11
(khoi lugng udt)

§2,49-8370  6725-6823 21342199 10,12-1092  [12]
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Pa xac dinh duoc cac tham sb sinh hoc Ap, Af, Ac va
céc tham s6 dinh dudng Pp, Pf, Fp, Ff, Fc cia ca Chém,
Gio, Song chdm nau va Chim vay vang ddi véi thirc n ca
tap ciing nhu thirc an c6ng nghiép. Cac tham sb s& dugc
dung cho dénh gia PROD vung nu6i. Carbohydrate khong
¢6 trong co thit cac loai ca bién. Thirc in thuong mai nudi
cé bién c6 chira ham lugng carbohydrate qua cao, trong khi
¢4 tiéu hoa carbohydrate véi ty 16 rat thap, 1am lang phi thirc
in va gay 6 nhiém moi truong.
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Xac dinh ham lwong protein va lipit tho tong so
¢’ mot so giong dau twong

Vi Thi Hing', Ma Vin Duy', Dao Minh L¢', Li Vin Hién', Nguyén Pirc Huy',
Trwong Thanh Tung', Tran Van Tién? Tran Vin Dinh',Nguyén Tién Diing"
"Trwong Pai hoc Néng Lam, Pai hoc Thdi Nguyén, xi Quyét Thdng, thanh phé Thai Nguyén, tinh Thai Nguyén, Viét Nam
Hoc vién Hanh chinh Quéc gia, 77 Nguyén Chi Thanh, phwong Lang Thirong, qudn Dong Pa, Ha Néi, Viét Nam

Ngay nhan bai 8/2/2022; ngay chuyén phan bién 11/2/2022; ngiy nhan phan bién 7/3/2022; ngay chip nhan dang 11/3/2022

Tom tit:

Hat dau twong 1a mét trong nhirng loai hat chira nhiéu chét dinh dudng cin thiét cho sirc khée, chung duoc coi la
nguon cung cap protein va lipid thuc vat hoan chinh cho co thé con nguoi. Trong nghién ctru nay, 6 giong diu tuong
BT22, Coc chum B - CCB, dau tuong den - PTD, Kwangan - KW, Cuc Ha Bic - CHB va DT84) dwgc danh gia ve
ham lwong protein, lipit tong s6 va cac chi sb axit, iod (L,). Protein tong s6 dwgc xac dinh bing phwong phap Kjeldahl
truyen thong Diu tir hat ddu twong dwoc trich ly bang hé thong Soxhlet trong dung moi diethyl ether. Ket qua cho
thay, cac giong dau twong cé chira ham lugng protein va lipit tong ) tuong ddi cao. Ham lwgng protein tong s0 dao
dong tir 29,36 dén 37,32%, lipit dao dong tir 19, 8 dén 21,2%. Chi s6 axit ty do tir 0,12 dén 1,69 mg KOH/gval, trong
khoang 52,43-68,64 g 1,/100 g. Trong do cac glong c¢6 ham lwgng protein cao 1a PTD va CHB. vé mat dinh du’o’ng,
cac glong diu twong nay déu la nguon thue pham ¢6 gia tri dinh duwdng cao trong viéc cung cap dam va cdc axit béo
thiét yéu cho con nguoi.

Tir khoa: dau twong, Kjeldahl, lipit, protein, Soxhlet.
Chi 56 phdn logi: 4.7

1. Dit van dé tuong c6 ham lugng protein va lipit tong s6 cao st dung lam
thuc pham. Pdng thoi 1a co sé khuyén céo dua vao trong dai
tra, dp (mg tiéu chuan chit lugng néng san cho xuat khau,
pht hop véi muyc tiéu trong san xuét va ché bién.

Cay dau tuong c6 tén khoa hoc Glycine max L. Merrill
thuoc ho dau (Fabaceae), 14 loai cdy trong hang nim cung
cép hat giau thanh phan dinh dudng, ddc biét 1a protein va
lipid cho con ngudi. Cac két qua phan tich cho thdy, trong 9. Vat liéu va phuong phap nghién ciu
100 g hat dau tuong chira khoang 34 g protein, 18,4 g lipit,
24,6 g glucid va c6 kha ning cung cp 400 kcal [1-3]. Trong
bita dn hang ngay, dau tuong dong vai tro 1a mot loai rau Nghién ctru duoc tién hanh trén 6 gidng ddu twong, gdm:
xanh hay céc san pham ché bién can thiét nhu: dau hil, sta  PT22, CCB, BT, CHB, KW, DT84 (bang 1, hinh 1). Cé4c
dau, bot dau nanh, dou dau nanh, twong ban, nudc tuong, gidng nay duoc cung cap boi Trung tim Tai Nguyén Thuc
cac san pham thay thé thit chay, bo, pho mai ddunanh... [3]. vat, Vién Khoa hoc Nong nghiép Viét Nam va dugc trong,
Ngoai ra, ba déu nanh sau khi ,ép lay dau cting 1a ’nguén luu gitr tai Khoa Cong nghé Sinh hoc va Céng nghé Thuc
nguyén lidu giau protein cung cap cho nganh san xuat thic  phim, Truong Pai hoc Nong Lam, Pai hoc Thai Nguyén.
an chan nuobi [4]. Protem va l1p1t trong hat dau tuong 1a hai
thanh phan chinh cau tao nén té bao, cung cap nang luong
cho cac hoat dong séng, thiic ddy su hap tnu dol VOl CAC §TT  Ten gibng Ngudn ghe Mau sde v6 hat
chat dinh dudng khéc tao ra qua trinh trao do6i chat va nang
lwong, ting cudng hé mién dich cho co thé [3, 5].

2.1. Vit ligu

Bang 1. Cac giéng dau twong phuc vu nghién ctru.

1 bT22 Trung tam Tai nguyén Thuc vat Vang

Trai qua qu4 trinh lai tao va chon loc, dén nay c6 nhidu 2 — Ut RO IGoTY: R

giéng dau tuong véi cac dac diém sinh ly va ham lugng dinh 3 DTD Trung tim Tai nguyén Thc vt e
dudng rat khac nhau [6, 7]. Trong nghién clru nay, 6 giong
dau tuwong hat vang (BPT22, DT84, KW, CCB, CHB) va dau
tuong hat den dugc danh gia cac chi ti€u hoa sinh dé xac 5 KW Han Quéc Ving
dinh ham luong dinh dudng co ban thong qua ham lugng

4 CHB Trung tam Tai nguyén Thuc vat Vang

A . \ 2 £ , Sk ~ 6 DT84 Trung tam Tai nguyén Thyc vat Van,
chat béo va dam tong s6. Qua do6 chon ra dugc giong dau ¢ i ¢
“Tac gia lién hé: Email: dungnt@tuaf-edu.vn
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Determination of total protein and lipid

contents in some soybean varieties

Thi Hang Vi', Van Duy Ma', Minh Le Dao', Van Hien La!
Duc Huy Nguyen!, Thanh Tung Truong', Van Tien Tran?,
Van Dinh Tran', Tien Dung Nguyen'

!University of Agriculture and Forestry, Thai Nguyen University,

Quyet Thang Commune, Thai Nguyen City, Thai Nguyen Province, Vietham
*National Academy of Public Administration,

77 Nguyen Chi Thanh, Lang Thuong Ward, Dong Da District, Hanoi, Vietnam

Received 8 February 2022; revised 7 March 2022; accepted 11 March 2022
Abstract:

Soybean seeds consist of a lot of necessary nutrients for health,
they are considered a complete source of protein and vegetable
lipids for the human body. In this study, six soybean varieties
(DT22, Coc Chum B, black soybean, Kwangan, Cuc Ha Bac
and DT84) were evaluated for total protein, lipids contents and
acid and iodine indexes. Total protein content was determined
by the Kjeldahl method. Oil was extracted from mature seeds
using the Soxhlet system with diethyl ether solvent. The results
showed that levels of total protein and lipids are relatively
high in tested soybean varieties. The total protein content
ranged from 29.36 to 37.32%, and lipids ranged from 19.8 to
21.2%. The free acid index was from 0.12 to 1.69 mg KOH/g,
the iodine value was about 52.43 to 68.64 g 1,/100 g. Varieties
with high protein content were black soybean and Cuc Ha Bac.
Nutritionally, these varieties are all sources of high nutritional
value in providing protein and essential fatty acids for humans.

Keywords: Kjeldahl, lipid, protein, Soxhlet, soybean.
Classification number: 4.7

Hinh 1. Hinh thai hat ctia cac gidng dau twong nghién ciru.
Phuwong phdap nghién ciru

Phirong phdp ldy mdu phan tich chi tiéu sinh héa: Mau hat thi
nghiém phai dic trung cho gidng, hat ddng nhat, khong bi hu hong.

TAP CHI
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Miu duoc lay ngau nhién, nghién min bang may nghién kho thanh
dang bot kich thude 0,1 mm.

Xéc dinh ham leong protein tong so: Phan tich protein tong
s bang phuong phép Kjedahl [8]: 1 g bot min dugc bo sung dung
moi gom 10 ml axit sulfuric déc (H,SO,) va 0,5 ml chat xic tic
HCIO,. Sau d0, cong phd mau ¢ nhiét do cao (270°C) trong vong
60 phut bang may cong pha Kjedahl (RAYPA, hinh 2). B¢ dung
dich ngudi khoang 15-20 phit, tiép tuc dua mau di chung ct dam
bang bo chung cat Kjedahl thuy tinh. Dinh lrgng amoni tetraborat
[(NH,),B,0,] tao thanh bang chuin d¢ véi dung dich axit (H,SO0,
0,1 N, hinh 2) cho dén khi xuat hi¢n mau hong nhat bén trong 30
gidy theo phan ung sau:

(NH,),B,0, + H,SO, + 5H,0 — (NH,),S0O, +4H,BO,

Ham lugng nito (N%) dugc tinh theo cong thuc sau:
V x1,42 x 100

w

trong do: V: s6 ml H,S0, 0,1 N chuéq do; 1,42: sb mg r}itor ung
Vé;i 1 ml HZSO4 0,1 N; 100: h¢ so chuyén thanh %; W: khoi luong
mau tinh bang mg.

N% =

(B) (©)

Hinh 2. Qua trinh vé co hoa va chwng cat dam tir hat dau
twong. (A, B) Mu v6 co hoa bang H,SO, dac; (C) Sau khi vo co
hod; (D) Chwng cét dam tdng sé béng Kjedahl; (E) Chuan dd mau
béng dung dich H,SO, 0,1 N.

Ham luong protein tong s6 (P%) dugc tinh theo cong thirc:

P% =N%x 5,71
trong d6: N%: ham lugng nito tong s6 (%); 5,71: hé sb chuyén
d6i cua dau twong.

Xdc dinh ham lwong dau tong s6: Ham luong dau tong sb
dugc xac dinh biang phwong phap chiét Soxhlet [8, 9] nhu sau: hat
dugc nghién nho thanh bot min va bo sung dung moi chiét diethyl
ether, dun s6i & 60°C trong vong 12 gid bang bo chiét Soxhlet
thuy tinh (Pyrex). Sau khi chiét toan b dau ra khoi nguyén liéu,
tach dung moi ra khoi lipid bang thiét bi ¢ quay chan khong va
xéc dinh khdi lugng chit béo chiét dugce theo cong thirc nhu sau.
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Gm Ge

X= X100

trong do: X ham luong lipid ¢ trong nguyén liéu 6 do kho tuyét
doi (%); G khéi lugng goi mau ¢ do kho tuyét aoi; G khéi
lugng goi mau da chiét rat dau ¢ do kho tuyét doi; G: khéi luong
mau dem phan tich (g).

Xdc dinh chi s6 axit: Hat dau tuong kho duge dua vao may
ép dau c6 mang loc (GD-09). Sau d6 tach liy phan dau sau khi ép
dé tinh sach va ding cho thi nghiém. Cho vao binh 1 g diu dau
tuong, thém vao 10 ml con 96° dé hoa tan chit béo. Thém 3 giot
chi thi phenolphtalein va chuin d¢ hdn hop béng dung dich KOH
0,1 N cho dén khi xuat hién mau hong bén trong 30 gidy. Chi sb
axit dugc tinh theo cong thuc sau.

X=Vxfx56

trong do: X: chi s6 axit (mg KOH/g); V: s6 ml KOH 0,1 N dung
dé chuan d9; f: hé so diéu chinh nong do KOH 0,1 N; 5,6: s0 mg
KOH tuong duong véi 1 ml KOH 0,1 N.

Xac dinh chiso 1,; Cho 1 ml dau vao binh tam gide 250 ml, b
sung 10 ml con 96° va 10 ml dung dich I,, lac déu hon hop. By
niit binh va dé trong tdi 3 gio, sau d6 chuan do bang Na,S,0,0,IN
dén khi dung dich c6 mau vang nhat. B6 sung vao binh 10 glot
tinh bot 1%, tlep tuc chudn do dén khi mat mau xanh. Chi sd I
duoc xac dinh nhu sau:

(V= V) X 12,7 X 100

L= p

trong do: V. s6 ml NaZSZO3 0,1 N chuén d¢ binh klem tra; V. 56

mlNa,$ 0,0,1 N chuén d¢ binh thi nghiém; 12,7: 56 mgl tuong
duong v6i 1 ml 1, 0,1 N; g s6 gram dau dem phan tich.

3. Két qua va ban luan

3.1. Ham luwgng protein t(fng s0

Két qua bang 2 cho thdy, ham luong protein tong s cua
cac giéng dau tuong kha cao, dao dong tir 29,36 dén 37,32%.
Trong d6, DTD c¢6 ham lugng protein cao nhét, chiém 37,32%
khéi lugng kho, tiép dén 1a cac gibng CHB (35,15%), KW
(33,51%), DT22 (33,14%) va DT84 (31,27%). Gidng CCB ¢6

Hat dau twong khong chi giau ham lwong protein so véi cac
loai thyuc phém thuc vat khac ma con chira mot ty 1€ can dbi cua tét
ca cac axit amin thlet yeu va quan trong ma co thé con ngu(n can
3, 5]. Trén thyc té, dau trong c6 thé cung cap nhiéu protein gap 2
1an so vai bét ky loai cdy rau hodc ngii coe nao khac [4, 10]. Tuy
nhién, ham lugng protein trong hat ddu twong phu thudc vao nhiéu
yéu td nhu thoi vu trong, thoi diém thu hoach, diéu kién bao quan,
dic biét 1a ddc tinh di truyén cua giéng (1,2,7,11,12]. C.T. Vo va
¢s (2010) [13] phan tich 88 glong dau trong Viét Nam va 78 gidng
dau twong nhap ngoai cho thiy, cic giong dau twong Viét Nam co
ham luong protein dao dong tir 31,29 dén 43,36%, cac gidng dau
twong nhap ngoai dao dong tir 34,8 dén 47,09%. Tuong ty, V.I.T.
Hang va cs (2019) [14] so sanh ham luong protein tong sb cua
22 gibng dau twong Viét Nam cho thdy cac giong co ham luong
protein trong khoang 30-45%. Viéc xac dinh ham lugng protein
tong so clia cac giong ddu twong c6 y nghia quan trong trong viée
lua chon glong lam nguyén liéu trong ché bién thyc phim cling
nhu ché blen thirc an gia stc. Pong thoi lam co s¢ cho cong tac
chon tao glong dau trong giau ham lugng protein ¢ nudc ta.

3.2. Ham lwong lipid téng so

Két qua phan tich ham luong lipit tong s cla 6 glong dau
tuong cho thiy khong c6 su khac nhau dang ké giira cdc giong, dao
dong tir 19,8 dén 21,2% (bang 2). Ham luong lipit tong sb & hat
dau tuong khoang 18-20%. Trong do, 10-12% axit palmitic (16:0),
3-4% axit stearic (18:0), 20-25% axit oleic (18:1), 50-55% axit
linoleic (18:2) va 8-10% axit linolenic (18:3) [1, 11]. Ham lugng
lipit tong s6 va thanh phan cac axit béo trong hat s€ anh hudng dén
chat luong dau. Két qua phan tich cho thay, céc glong dau tuong
nghién ctru déu co ham luong dau tong s6 twong ddi cao co thé sir
dung lam nguyén li¢u san xuét dau.

3.3. Chi sé axit
Chi s6 axit ctia dau m& khong cd dinh, ching thay doi tiy timg
diéu kién bao quan, dau md cang bién chat thi chi s6 axit cang cao.

Do vay, co thé dua vao chi sb nay dé x4c dinh dugc chit lugng
cua chat béo.

Bang 3. Chi s6 axit cia mét sé giéng dau twong.

. ok z STT Gibng thi nghiém Chi s6 axit (mg KOH/
ham lugng protein thap nhat (29,36%). sTune L i
’ o 1 DT22 1,29
Bang 2. Ham Iwong protein téng sé cia mot sé gibng dau ) CCB 0.12
twong. ,
3 DTD 1,69
o/ Ham lwgng protein Ham lugng lipid 4 CHB 1,32
SLL Giong tong so (%) tong so (%) 5 KW 130
1 PT22 33,14 20,5 . DT84 1’23
2 CCB 29,36 21,2 o ]’35
0 >
3 DTD 37,32 19,8
LSD,, 0,03
4 KW 33,51 20,7 - - — >
5 CHB 35.15 20.1 A Két qua banf?7 3 01‘10 thay, Achl s0 axit béo tu do cua cdc giong
p e o ST dau trong dao dong tir 0,12 dén 1,69 mg KOH/g. Chi s0 axit phan
oo ) 3’7 ) 6’ anh chat lugng dau, chi s0 nay cang thap thi chat lugng dau cang
’ g ’ tot va nguoc lai. Chi s6 axit béo tu do phu thudc vao loai nguyén
5D, 0.67 02 ligu, thoi gian bao quan, qua trinh tinh ché. Mic du ching khong
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¢6 kha nang géy anh huong ngay dén sirc khoe, nhung co thé 1am
giam dang ké gia tri dinh dudng ciia thuc pham bing cach lam suy
giam céc axit béo va chat dinh dudng thiét yéu. Vi vay, can ¢6 cac
bién phap bao quan va chuin hod quy trinh tinh ché dau dam bao
tiéu chudn va chét luong dau [9].

3.4. Chisé I,

Chi s6 I phan 4nh ham lugng axit beo bao hoa trong nguyén
liéu. Chi s6 nay trong hat cua cac giéng dau twong ¢6 su khac
nhau dao dong tir 52,43 dén 68 64 g 1./100 g (bang 4). Trong do,
2 gibng CCB va DT84 ¢6 chi 56 I thap, chi dat 52,43 va 58,34 g
1,/100 g. Cac glong bT122, bTD, KW va DT84 c6 chi s6 L, trong
d01 cao, tir 61,36 dén 68,64 g 1 /100 g.

Bang 4. Chi s6 1, cia mét s6 giébng dau twong.

STT Gibng thi nghiém Chi sb I, (g /100 g)
1 DT22 62,13

2 CCB 52,43

3 DTDh 61,36

4 CHB 65,63

5 KW 68,64

6 DT84 58,34

Cv% 7,14

LSD, 4,22

4. Két luan

Tir két qua nghién ctru nhan thiy, cac gibng dau twong ¢6
chira ham luong protein va lipit tong s twong dbi cao. Protein
tong s6 dao dong tir 29,36 dén 37,32% va lipit dao dong tir
19,8 dén 21,2%. Chi s6 axit ty do tir 0,12 dén 1,69 mg KOH/g,
chi s6 I, dat khoang 52,43 dén 68,64 g 1 ,/100 g. Trong do, cac
giéng co ham lugng protein cao nhu DTD va CHB. V& mit
dinh dudng, cac giéng nay déu la nguon thyc pham c6 gia tri
dinh dudng cao trong viéc cung cap dam va cac axit beo thiét
yéu cho con nguoi.
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ST | Ticgia | Ton bai 86| Sotrang
Khoa hoc tf nhién
1 Nguyén Ngoc Anh, Nguyén Xuan Hai, Trin Anh Khoi, Nguyén Quang Hung, Lé Tan Phic, Pham Dinh Khang, | Phan ra gamma ndi ting bic hai tir trang thai hop phén vé trang théi co ban ciia hat nhan '2Ta, 1 1
Dinh Thi Tuong Quy, Cao Minh Nhan
2 Nguyén Lé Kim Phung, Nguyén Thi Hong Nhung, Nguyén Tran Kim Tién, Nguyén Ngoc Phuong, Bii Quang | Xéc dinh ham hrong Piperin trong ho tiéu o tinh Kon Tum béing phuong phap quang ph hdp thu phan tir UV-Vis. | 1 5
Minh, L& Minh Tuin
3 Nguyén Huy Vuong, Nguyén Béch Thao, Tran Vin Quang, Nguyén Thanh Cong, Pham Tudn, Dao Dirc Bing | Dénh gid tai nguyén nuée dudi dét trong céc thanh tao bo roi thung ling Muong Thanh bang phuong phap md | 1 10
hinh s0.
4 Nguyén Thi Phi Oanh, L¢ Hoang Khang Phén 14p vi khudn phan hay toluene va khao sat kha nang phan hiay hdn hop hydrocarbon thom trong nurge thai | 1 16
phong thi nghiém.
5 Pham Thi Mién, L¢ Kiéu Han, Nguyén Thi Kim Cic Khéo sit anh huong cia mgt s6 nguon cachon va nito dén kha ning sinh truong va khang khuan cia ching | 1 21
Streptomyces sp. HM9 phén 1ap tir hai mién.
6 Luu Hoang Yén, Pham Hong Thai, Bui Thu Quynh Nghién ciru dénh gi4 o phong phi, tuong dong ciia loi ve siu (Hemiptera: Cicadida) & khu vie Tay Bic. 1 27
7 Hoang Anh Son, Cong Hong Hanh, Nguyén Hong Nhung, Vii Hong Son, Pham Duy Khanh, Tran Thi Huong, | Nghién ciru hiéu e tre ché vi khuan khi sunphat ciia mdt s6 nano kim logi. 1 32
Tran Que Chi
8 Nguyén Dire Lrgng, Bui Thi Hiéu, Vin Hing V§, Pham Thi Thuy Nghién ctru cac dc tinh quang hoc va vat y cua sol khi tai mgt khu vuc do thi o Ha Noi. 3 1
9 Vi Thi Minh Hong, D Thi Hai Nghién ciru thanh phan hoa hoe ngudn muée phuc vy bao ton gen va phat trién chudi gia trj bo H'mong & mién | 3 7
niii phia Bic.
10| Nguyén Thi Van Anh, Nguyén Van Du, Ha Tudn Anh, Bii Van Thanh, Tran Thi Lién, Nguyén Tién Diing | Diéu tra thanh phn lodi va kinh nghiéim sir dung cy an dugc ciia ddng bao Théi tai huyén S6p Cop, tinh Son La. | 3| 11
11 Nguyén Thi Phuong Trang, Nguyén Hing Manh, Bui Thj Thu Ha Nghién ciu xéc dinh cac ving EST-SSR dc trung cia lodi sdm Ngoc Linh (Panax vietnamensis Ha & Grushv) | 3 16
bang phuong php giai trinh ty gen the h¢ moi.
12 | Pham Nam Phong Tir tinh nita kim logi ctia triazine g-CN, va ¢-C\N, bién tinh voi H, Li va nguyén to nhom 2p. 6 1
13| Dinh Trén Trong Hiéu, Lam Hoéng Hao, Trén Thanh Danh, Tran Hoang Long, Nguyén Tién Cuong, Tran Van | Nghién citu co ché ghép mach va sulfo hoa cia mang dén proton sir dung trong pin nhién liéu hydro. 6 7
Mén, Trwong Thi Hong Loan, Tran Duy Tap
14| Trin Nguyén Phuong Lan, Lj Kim Phung, Luong Huynh Vii Thanh, Nguyén Hong Nam, Tran Thi Bich Quyén, | Xir Iy methylene blue bing zeolite NaX vdi silica c6 nguon gdc ti tro tréu, 6 14
L¢ Phan Hung
15 | Nguyén Thiy Duong, La Die Duy, Nong Van Hai Khao sét mdi lién quan cua da hinh DNAH1 rs12163563 v6i bénh vo sinh nam ¢ ngui Viét Nam, 6 19
16 | Luu Hoang Yén, Pham Hong Thai, Biii Thu Quynh Thanh phin, phin b cac lodi ve sau ho Cicadidae (Hemiptera: Auchenorrhyncha) & khu virc Tay Béc Viét Nam. | 6 24
17 | Ha Lan Anh, Dang Ditc Nhn, Trdn Minh Quynh, Vi Thi Hién Phan tich st khdc biét vé thanh phan dong vi bén &H va 30 trong méu nue chiét tir qua dau tay & Da Lat va | 8 1
Mge Chéu.
18 | Nguyén Tan Thanh, Nguyén Thi Minh, Binh Thi Kim Hao, Nguyén Bitc Dign Nghién ciu xdc dinh mot 6 thanh phan dinh dng va diéu kién t6i wu trich ly siéu am saponin triterpenoid va | 8 6
tong phenolic tir nam Linh chi den (Ganoderma atrum) 6 Ngh¢ An.
19 | Cao Dinh Trong, Mai Xuan Bch, Thai Anh Tuén, Dgng Thanh Hai, Cao Dinh Tri¢u Nhin dang ngudn phét sinh dong dét kich thich ho thiy dién Song Tranh 2 trén co s phan tich két hop tai ligu | 8 1l
dia chat - dia vatly.
20 | Phing Thi Vi, Nguyén Thiy Ngoc, Bii Thi Thay, Phan Binh Quang, Pham Hang Viét, Duong Hong Anh Hién trang 6 nhiém céc hop chit perflo hoa (PFCs) trong muée mt va trim tich thu thap tai song Nhué v song | 8 17
Diy.
21 Cao Thi Thity Hang, Trén Thi Thanh Van, Nguyén Thi Khanh Vy, Nguyén Thi Thuan, Tran Nguyén Ha Vy, Vo | Khao sat diéu kién hoat dgng ciia Viscozyme trén rong ndu Sargassum meclurei dé thu nhén fucoidan, 8 2
Mai Nhu Hiéu, Pham Dic Thinh
22| Vi'Thi Mo, V Thanh Trung, L¢ Trong Nghia, Hoang Thanh Ting, Vi Quéc Lugn, D3 Manh Cuong, Hoang | Bic diém sinh truong, ham lung va chit lugng carrageenan cita 2 dong rong Bip st (Kappaphycus striatus) | § 27
Dfic Khai, Nguyén Thi Nhur Mai, Phan Minh Thy, Nguyén Ngoe Lam, Duong Tén Nhyt trong & ving bién Khanh Hoa.
23| Nguyén Thi Ha, Nguyén Van Dur, Nguyén Thi Van Anh, Trén Van Tién Théng tin vé 4 lodi Nua thudc ho réy (Araceac) va Réu him (Taccaceae) & Con Dao. 8 34
24| Mac Trung Kién, Pham Kim Ngoc, Raja Das, Nguyén Hiru Tuan, Tran Dang Thanh, Phan Bach Thing, Duong | Cai thién hé s6 cong sudt nhiét dién trong hop chat Mg,Sb, pha tap Si cho img dung chuyén doi nhigt dign cta | 11 1
Anh Tuan vat liu.
25 | Nguyén Thi Minh Chau, Luu Thi Hug, Ngo Hong Anh Thu, Tran Thi Dung Nghién citu mdt s6 dic tinh vat liéu mang loc ché tao tir cellulose acetate va polyguanidine. s
26 Nguyén Qui Hién Téng hop trong mot budc céc ligand bisphosphin monoxid béng phuong phép oxy hoa voi xtc téc Pdl,. 11 11
27 | Nguyén Manh Tudn, Truong Phitc Hung, Tran Minh Hang, Trin Vn Tién Diic diém sinh hoe va hoat tinh khang vi khuén gram duong cita Microbacterium sp. C21 phén lap tir dét. 11 16
28 | Tran Vin Tuén, Nguyén Minh Thu, Bui Thi Khanh Linh, Pham Thi Thu Huong, Pham Thanh Hién, Lé Thi Hong | Nghién c(ru tao cdu tric mang promoter tpbl nhim tang cuong biéu hién protein tai t0 hop & ném duge liéu | 11 2
Nhung, Hoang Thi My Nhung Cordyceps militaris.
29 | Kiéu Thi Quynh Hoa, Trin Hiru Trung, Mai Ditc Huynh, Nguyén Hiru Dat, Nguyén Vil Giang Nghién citu phan I3p ching vi khuan bién ¢ kha nang phan hy polyvinyl chloride. 11 27
Khoa hoc ky thuét va cong nghé
30 | Truong Viét Hing Thiét ké i wu roi rac dém thép lién hop trong cau ddm nhip gian don. | 38
31 Nguyén Vii Viét Linh, Tran Thi Xuan Thao, Nguyén Ngoc Tén, Huynh ai Phi Téng hop benzenesulfonamide serinol bang phan img Hinsberg. 1 44
32| Pham Viin Doanh, Nguyén Binh Minh, Tran Thi Viét Nga Dénh gié kha nang hinh thanh bin hat hiéu khi trén m6 hinh cong nghé SBR trong phong thi nghiém, 1 49
33 | Ha Thi Hién, Tran Quéc Viét Nghién citu danh gia nguy co lan truyén 6 nhim bui tir 10 hoa ting bang img dung mo hinh ENVIMAP 3.0, | 54
34| Hoang Anh Tuin, D5 Ngoc Diép Dénh gia hién trang va trién vong tmg dung cong nghé y hoc hat nhén & Viét Nam, | 59
35 | Nguyén Huy Cudng, Dinh Hiru Tai, Nguyén Cong Hiu Nghién citu thue nghiém xéc dinh stre khang céit con lai ciia dam bé tong et thép nhip ngan da bi an mon et dai. | 3 21
36 | Sykhampha Vongchith, Nguyén Truong Thing Xéc dinh 6 bén nén 1éch tam phng ciia et bé tong et thép ¢6 sir dung tro bay. 3 26
37 | Phan Hai, Phan Nguyén Hoa, HO Anh Tam, Nguyén Hiru Ditc, Pham Bire Thing Nghién citu ché tao thir nghiém may phét dién ma sét nano dua trén hai vt liéu Teflon vi nhom cong nghiép. | 3 32
38 | Hoing Thiy Duong, Nguyén Kim Thanh Kiéu, Ngo Hf)ng Loan, Phan Thi Kim Ngan, Lam Hoang Anh Thu, | Dénh gid hoat tinh sinh hoc cia cao chiét 14 trau khong (Piper betle L.) thu nhén bing phuong phap chiét siéu am. | 3 37
Pham Tién Diing, Ngo V& K¢ Thanh, Nguyén Hiru Tuyén
39| Gidp Thj Thity Trang, Pham Hiru Kién, Duong Thi Lan, Trinh Van Ha Nghién ciru anh huong cia nhigt o dén cau tric, sw khong dong nhét cdu tric va dong hoe cia silica long. 3 4
40 | Trin Thanh Binh, Luyén Quée Vuong, Hoang Vin Han, Gidp Vin Cudng, Nguyén Thi Quynh Hoa, Bui Van | Nghién ciru ché tao cam bién khi & nhiét do phong trén co s6 vat liéu polypyrrole. 3 50
Dan, Hoang Thi Hién, Chu Vén Tuan
41 Nguyén Cao Son Nghién ciru kha ning sir dung xi luyén thép lam chit trg dung Khir tap chét ciia gang long trong quy trinh tién | 3 55
xuly.
42 | Dau Sy Hiéu, Doan Quang My Han, Ta Chiu Hy, L& Nguyén An Khang, Khau Nguyén Thanh at Nghién ctu anh huéng cua h thong quang hoe trong hé thong kiém tra chdt lugng trén day chuyén san xudt san | 3 59
pham y te (g dung thi gide may tinh.
43 | Lé Van Phudc Nhan, Bui Duc Vinh, Lé Thai Son Khao st thye nghiém bién dang cia dm lién hop thép bé tong véi mite o lién két khang cdt khc nhau. 6 28




44| LéPinh Son, Ha Huy Hung, Nguyén Dinh Quan, Tran Vin An, Nguyén Thé Hung Nghién citu, thiét ké robot thong minh hinh dang giéng ngudi hd trg day hoc tiéng Anh, 6 35
45 Nguyén Thity Ngoc, Truong Thi Kim, Phan Thi Lan Anh, Dwong Hong Anh, Phing Thj Vi, Pham Hang Viét. | Ham luong, sy bién thién va mi tuong quan t6i phuong tién giao thong o gii dwong b cia PAHs trong bui | 6 40
mét duong o Ha Noi.
46 | Nguyén Trong Hgénh Phong, Nguyén Hong Hoang, V& Ha Tuyét Hanh, L& Van Toan, Lé Xuin Cuong, Pham | Nghién ciru ché tao va dénh gié kha ning hép phu mot s ion kim loai ning cia vt ligu hydrogel copolyme ghép | 6 45
Bao Ngoc, Nguyen Thanh Binh khau mach bic xa.
47 | Nguyén Vin Quang Téng hqp v tinh chét quang ctia V'Q{t li¢u huynh quang a-ALO, pha tap Mn** phat xa o dém tmg dung cho dén | 6 49
LED chiéu sang chuyén dung cy trong.
48 | Vii Thi Minh Chau, Nguyén Trong Hiép, Lé Thu Thy Nghién citu xir 1y nuéc thii ché bién banh tréng quy mo san xudt ho gia dinh bing mo hinh loc dong nguoc bin | 6 53
sinh hoc.
49 | Nguyén Thi Dung, Trén Biic Trong, Nguyén Thanh Vi, Nguyén Trong Nghia, L& Quang Ludn Nghién citu ché tao nano selen 6n dinh trong p-glucan tan nuéic bang phong phép chiéu xa gamma Co-60. 6 58
50 | Ngo Khoa Quang Anh hwong cia nhit do thuy nhiét tinh chit quang cua dung dich hat cachon nano dugc ché tao tir hat dau xanh. | 6 64
51| Nguyén Thi Hanh, Nguyén Vin Hung Anh huéng cita nhiét o bao quan dén chét lugng qua nhn 1ong Hung Yeén. 6 69
52| Trin Thé Dinh, L& Quang Théi, L& Thi Hong Ha Nghién ciru cong nghé xi If quing urani o ham luong U>0,1% bang phuong phap hoa tich tinh. 8 39
53 | Pham Trung Kién, Nguyén Huynh Minh Ngoc Téng hop khodng Wollastonite bing phan tmg 2 giai doan thiy nhigt va nung ding nguyén liéu tréu va portlandite. | 8 44
54 | Nguyén Trong Hing, Nguyén Thanh Thy, Lé B4 Thuan, Nguyén Thi Lién Diéu ché va khan ha mudi hydrat tecbi florua theo phuong phap wét lam nguyén liéu tinh luyén tecbi kim loai. | 8 47
55 | Pham Ngoc Duy, Tran Thanh Mai Nghién citu dong hoe yYH2AX foci sau chiéu xa tia X & té bao lympho méau ngoai vi v nguyén bao sgi nguoi. | 8 53
56 | Ly Thi vAi Duyén, Nguyén Thi Bé Lién, Nguyén Thi Thiy Duong, Nguyén Phuong Thao, Tran Cong Sac, D3 | Nghién clru éqh huong cua ty 16 vi tao Chlorella sp. v biin hoat tinh logi bo chdt dinh dudng va chét hiru co cho | 8 58
Vin Tién, L¢ Linh Thy, Bui Xuan Thanh nwoe thai co nong do C/N thap.
57 | Poan Hong Quang, Nguyén Huy Céng, L& Hong Minh, Pham Vi Ban, Nguyén Huy Hung, Nguyén Tudn Hing | Phat hién mdt 6 bénh gia cam dya trén hinh anh thu nhn tir camera bing mang no-ron tich chap. 10DB |2
58 Truong Thi Chién, Nguyén Thi Hién, Mai Vit Hoang Giang, Tran Vin Quang, Vi Xudn Tao, TranBao Trdm | Anh huong cua nhiét dg va anh sang LED dén sinh truong, ham lugng sfic t6 va hoat tinh sinh hoc cta sinh khéi | 10DB | 8
Spirulina maxima nudi nudc lg.
59 | L& Thanh Binh, Trwong Minh Ngoc, Ho Thi Nguyét, Lé Thi Huyén Trichoderma asperellum T10 - Ching vi sinh tiém néing doi khéng v ném Neoscytalidium dimidiatum gy bénh | 10 DB | 14
dom trang trén thanh long & Binh Thuan.
60 Ha Thi Dung, Phan Xuén Binh Minh, Tran Bao Tram, N guyén Phuong Lan, Nguyén Minh Nam, Vii Xuan Tao | Dénh gid mot s6 hoat tinh sinh hoc cta dich chiét Ngh¢ tre'ing (Curcuma aromatica Salisb.) thu thap tai Yén Bai. | 10DB | 20
61 Ding Quang Thach, Nguyén Ba Thi, Nguyén Quang Hai, C5 Nhu Van Hé thong dén tin hiéu duong sét st dung cong ngh LED. 10DB | 24
62| Nguyén B Dat, Nguyén Holng Long, Nguyén Quic Hung, L& Qudc Tuin, Trin H, Nguyén Van Bua, Holng | Thiét ké thiét bi giém sét méy méc ngodi trdi ¢6 tich hgp cong nghé dinh vi chinh xéc dng hoe thoi gian thyc | 10 DB | 28
Si Hong (real-time kinematic).
63| Banh Qudc Tuin, L& Hong Minh, Luu Hodng Dat, Ngb Hi Long, Cao Khdc Thién, G Viét Hong, L& Vin Binh | Nghién cfru phit rién hé thong xéc thyc khuon mit 2 yéu t0 béo mét sir dung cong nghé ma F-QR n trén thé ID | 10 DB | 33
bang laser 1064 nm va Al camera.
64 | Ngo Hai Long, Lru Hoang Pat, Trin Dinh Chi, D3 Viét Hoang, L& Van Binh, Cao Khic Thién, Banh Quéc Tudn | Nghién citu phat trién hé do nhidu cuomg do laser twong di bing théng rong 40 GHz sir dung b diéu khién PID | 10 DB | 38
va b xur Iy tin hiéu ESA.
65 | D3 Nhu Y, D3 Anh Tudn, L& Anh Tudn, Luu Quéc Uy Thiét‘ ké dong co phong nd hiéu suft cao téc dd 3.000 vong/phat sir dung cho quat gio cuc b trong khai théc | 10DB | 43
mo ham 10.
66 Tran Thi Van Anh, D Xuan Tién, Pham Chi Hiéu, V@i Van Ligu, Giang Manh Khoi, DA Anh Tudn, Nguyén Nghién ctu va tich hop he khéc tao mau trén bé mit kim loai st dung laser soi quang cong sudt cao v6i cdu | 10DB | 46
Thi Thu Huong hinh MOPA.
67 | Tuong Thi Nguyét Anh, Dang Thao Yén Linh, Pham Ngoc Khanh, Nguyén Hoai Trang, Doan Hoang Linh, Chu | Nghién ciru ché tao polyme blend khéng khuén tir nhura nhiét déo va polyguanidine. 10DB | 50
Xuan Quang, Tran Hing Thuan
68 | Ma Thi Bich Thao, Nguyén Phuong, Trin Ha, Nguyén Thi Hong, Vii Van Ligu Toi wu hoa cic thong 56 k¥ thuat chung ct tinh déu sa huong Tay Giang theo phuong phap chng 16i cudn bang | 10 DB | 56
hoi nude truc ticp.
69 | Nguyén Minh Nam, Truong Thi Chién, Bai Thi Minh Tam, Nguyén Dang Bic, Nguyén Tién Khuong, Tién | Anh huong cita mot so thong s cong nghé dén qua trinh ché bién bt giau protein tir kho dau Sacha inchi. 10DB | 63
Thi Luot
70 | Nguyén Thi I~(im Ngin, Ngb Thi Thy Linh, Trin D3 Dat, Nguyén Ditc Viét, Hoang Minh Nam, Mai Thanh | Anh huong ciia ky thudt trich y dén hoat tinh sinh hoc cao néim Linh chi (Ganoderma lucidum) giau polysaccharide. | 11 32
Phong, Nguyen Hiru Hiéu
71 | L& Thé Tam, Nguyén Hoa Du, Bii Thu Trang, Hoang Dirc Nghia, Ho Binh Quang, Tran Quang Dg, Lé Ding Tépg hop va thr hoat tinh in vitro khing nam, khang khudn cia hop chét déng (II) xitrat, dinh hudng lam ché | 11 38
Quang pham phong bénh trén cdy trong.
72| Phan Thanh Hi, L Cénh Binh, Hoing Nhit Hiéu, Nguyén Thi Xudn Huynh, Hujnh Thi Mién Trung, Lé Thi | Nehién et ché tao hé vt ligu don 16p phén i diazonium trén nén graphite bing phuong phép chy ghép dign héa. | 11| 44
Ngoc Loan, Tran Nam Trung
73 Trinh Thi Tham, Lé Thi Trinh, Trinh Thi Thuy R ro sinh thai mot s6 kim loai nng trong tram tich tai khu vgc ha o song Héng. 1 48
74 | Nguyén Thi Hong Tham, Nguyén Thi Lé Ngoc, Nguyén Cong Ha Cac yéu t6 anh huong dén su oxy hod lipid trong qué trinh 1én men dau nanh boi vi khuan Bacillus subtilis. 1 54
75 | Nguyén Hiru Thanh, Nguyén Thanh Diing, Nguyﬁn Phit Tho, Nguyén Thi T6 Uyén, Bui Nhi Binh, Pham Thiy | Cai thién kha ning song s6t cia Lactobacillus plantarum VALG bang dap img thich nghi véi s6c méi truong. 11 59
Vy, Nguyén Hodng Tinh, Ding Chi Thién, Nguyén Thi Bich Nhur
Khoa hoc y - duge
76 | Trn Ngoc Tho My, Triéu Tién Sang, Nguyén Ngoc Nhdt, Trin Vn Tuin, Nguyén Thanh Tang, Nguyén Minh | Djc diém kiéq gen cua da hinh MTHFR C677T, MTHFR A1298C, MTR A2756G va MTRR A66G ¢ phu nir | 2 1
Phuong, Trinh The Son say thai lién ticp.
77| L& Van Thy, Ho Cam Td, Nguyén Quf Linh, L& Thi Phuong, Tran Van Khanh, Nguyén Xun Hau, Ta Thanh | Ty 1¢ dot bién ving promoter gen TERT trén bénh nhan ung thu biéu md té bao gan. 2 5
Vin, Nguyen Thu Thiy
78 | Trinh L& Huy, Than Vin Thinh Nhdn xét két qua hoa tri bo tro phéc 6 4AC-4T két hop Anastrozole cho bénh nhan ung thu vii ER duong tinh/ | 2 10
Her2 am tinh giai doan II-111.
79 Nguyén Thi H}lyén Trang, Tran Danh Cuong, Tran Tho Nhj, N g6 Toan Anh, Vi Thi Huyén, Lé Thi Minh | Thye trang sang loc bénh thalassemia va mot ) yéu £ lién quan ¢ phu nir mang thai dén kham tai Bénh vién | 2 14
Phuong, Nguyen Thi Trang Phy san Trung wong.
80 | Duong Thi Bich, Du Thé Anh, Tri Kim Ngoc, Nguyén Hiru Phic, Nguyén Xuan Linh, Banh Thanh Hing, | Khao sat kha ning ha glucose huyét cita 14 Xuan hoa ring (Pseuderanthemum crenulatum) trén mo hinh chuot | 2 21
Huynh Ngoc Trung Dung dai thdo dudng bang alloxan.
81 Nguyén Dite Thign, Nguyén Thi My Linh, L Thi Phuong Anh, Diéu Diém Quynh Hai phuong phdp dinh lugng Amlodipine besilate va Atorvastatin calcium trong ché pham bang phép do quang | 2 25
phd bude song kép.
82 | Nguyén Thi Ngoc Phuong, Nguyén Thi Cim Hong, Nguyén Thi Hong Thiy, Nguyén Thanh Phong Cac Xéu 6 anh huong dén sy hai long cia nguoi bénh v6i chét hrgng kham chita bénh tai céc bénh vién cong | 2 30
TP Ho Chi Minh.
83 | Nguyén Thi Ngoc Lan, Vit Van Quy, Lé Hiru Loc So sénh két qua xét nghiém dién giai do trén hé thing may phan tich khi méu v héa sinh ty dong. 5 1
84 | Vo Nguyén Thanh Thao, Chu Dao Xuin Tric, Huynh Dam Kim Tuyén, Phing Thi Viét Anh, Nguyén Bang | Biéu hién thy thé khang nguyén dang kham dc higu CD20 (CD20-CAR) trén bé méit té bao Jurkat T va dénh gia | 5 6
Quén hoat tinh sinh hoc cia nd.
85 Ha Van Thi¢u, Duong Chau Giang, Lé Thi Minh Héng Diéu tri bénh Crohn  tré em bﬁng adalimumab sau nhiém Covid-19 tai Bénh vién Nhi déng 2: bao cdo mot | § 11
trudng hop.




86 | Pham Thj Nguyét Hing, Pham Anh Tung, Trin Nguyén Hong, L& Thi Xoan, Nguyén Thi Lap, Nguyén Thi Hién | Cao chiét Rau déing bién (Bacopa monnjeri) cii thién hanh vi tu ky theo co ché lién quan dén protein PTEN trén | 5 15
m6 hinh chuot thye nghiém gdy boi mudi natri valproat.
87 | Pham Dinh Duy, Trén Quéc Thanh, Nguyén Hoang Ting T6i wu hoa quy trinh phun say hdn dich nano curcumin, 5 20
88 | Tran Bao Trim, Ddo Ngoc Anh, Trén Binh Minh, B Thi Kim Trang, Tran Van Tudn, Vi Xuin Tao Thanh phan héa hoc VE‘l‘khii ning khéng nam Malassezia gy bénh trén da nguoi cua tinh ddu Huong nhu tia | 5 26
(Ocimum sanctum L.) trong tai Ha Noi.
89 Vii Thi Lién, Ngo Hoang Long, Lo Van Loa, Lo Thi Bich Hau Thanh ph?m loai va gid tri s dung cdy thudc theo kinh nghiém ctia dan toc Xinh Mun tai xa bién gioi Phiéng Pin, | 5 31
huyén Mai Son, tinh Son La.
90 | Phan Nh Hoa, Pham Bao Yén Kha ning tic ché Helicobacter pylori cila mgt s6 méu cao chiét methanol tir thu vt thu tai tinh Lam Dong. 5 36
91 | Vi Phuong Nhung, Trn Thi Bich Ngoc, Nguyén Dang Tén, L& Thi Thu Hién, Nguyén Thiy Duong, Nguyén | e diém di truyén & bénh nhén COVID-19: Tinh hinh nghién ciu, trién vong va théch thie trong diéu ti | 5 40
Quang Thach, Nong Vin Hai, Nguyen Hai Ha COVID-19.
92| Duong Thu Trang, Nguyén Minh Ph, Pham Minh Chau, D Manh Hung, Nguyén Hai Ha Tong quan vé b¢nh dich kinh - vng mac xudt tiét co tinh chit gia dinh. 7 1
93 | Nguyén Thanh Binh, Ngd Thai Minh Quan, Duong Thi Phuong Thanh Anh huéng ctia phospholipase C zeta (PLCY) dén kha nang thy tinh va cai thién ky thudt hd trg sinh san trén ngudi. | 7 8
94 | Ha Van Thiu, Lé Thuy Phuong Tric, Trinh Hiru Ting, Nguyén Minh Ngoc, Ngo Van Bach, Ha Huy Khoi Bénh viém rugt man - mot dic diém hiém ggp 6 tré nhii nhi tai Bénh vign Nhi dong 2: Béo cao mot truong hop. | 7 14
95 | Vi Trong Thanh, Nguyén Kim Cuong, Pham Thi Vuong Dic diém xét nghiém huyét hoc va hinh thai té bao miu ngoai vi trén bénh nhéin lao phi sir dung thude lao 6 | 7 18
ADR tai B¢nh vién Phoi Trung wong tir thang 1/2021 dén thang 6/2021.
96 | Vil Thi Thu, Ngo Thi Hai Yén Hesperidin bao v¢ t¢ bao HEK293 trong md hinh ton thuong thin cdp in vitro. 7|3
97 | Nguyén Ngoc Hiéu, Nguyén Chi Truong, Nguyén Chi Toan, Nguyn Van Huong, Ngo Thi Minh Thu, Lam | Té bao gdc tir tay xuong: dgc diém, tiém ning va tmg dung trong diéu trf bién chimg bénh tiéu duong. 7 28
Pham Phudc Hung
98 | Tran Thi Hong Ngi, Hoang Thay Hong, Nguyén Trudng Nam Tiéu chudn chn dodn y hoc cd truyén cia Covid-19 bing mo hinh ciy tiém an, 9 1
99 | Nguyén Thi Yén Nhi, Nguyén Thi Hanh Lan, Hoang Ngoc Khanh Quynh, Lé Thi Lién, L& Ha Tam Duong, | Nudi cdy virus EV71 trong hé thing lc cho san xuét véc xin phong bénh tay, chan, miéng 9 5
Cao Thi Bao Van
100 | Truong Thanh Tung Téng hop va thir hoat tinh ciia mdt s6 dan chét benzothiazol-2-thiol huéng trc ché con duréng quorum sensing. | 9 10
101 | Trén Thi Lan, Nguyén Qujnh Nga, Nguyén Thi Phuong, Nguyén Thi Huong, Dang Vin Hing Két qua xac dinh tén khoa hoc va phan tich ham luong acid clorogenic cia cac mau kim ngan hoa thu tai Hai | 9 14
Duong va Ha Nam.
102 | Vii Thi Lién, Li Pho Xa Na Xay, Quang Van Tudn, Lo Van Sung, Vi Ditc Toan Thanh phén lodi cdy thude chita bénh ngoai da theo kinh nghigm cita cong dong dan toe Thai o Khu bao ton thién | 9 19
nhién Muong La, tinh Son La.
103 | Nguyén Thi Hong itc, Vo Qudc Anh, Ly Cong Thanh, Nguyén Anh Vit Két hop dién di fon voi cac ky thut xam Iin t6i thiéu lam ting hi¢u qua vin chuyén thude qua da. 9 25
104 | Nguyén Hiru Mai Lynh, Pham Ngoc Thac, Hunh Tran Qudc Ding, V6 Thanh Hoa, Phan Thanh Diing, Nguyén | Xay dung quy trin~h dinh lugng aciq asperulosidic trong thude bt tir bai thude hd tro diéu trf thodi hoa et song | 9 31
Dire Hanh cuia luong y Nguyén Thién Chung bang phuong phap HPLC.
105 | Nguyén Minh Ngoc, Lé Thj Phuong, Tran Huy Thinh, Trén Van Khénh Ung dung kj thuit Multiplex ligation-dependent probe amplification xc dinh ngudi lanh mang dot bién gen | 12 1
alpha thalassemia.
106 | Trin Thi Huyén Trang, Trinh L& Huy, Ddo Ngoc B, Luong Thi Lan Anh, oan Thi Kim Phugng, Nguyén Thi | Khio st dt bién mdt sb gen ién quan dén ung thu phoi khong té bio nho bing ky thujt gid tinh ty thé h¢ méi. | 12| 5
Trang, Dao Thi Trang, Nguyen Thi Duyén, Vii Thi Ha
107 | Nguyén Thi Hong Loan, L& Thanh Tém, L& Phuong Thuy, Lé Thi Hong Nhung, Chu Van Son, Nguyén Van | Mic d6 biéu hign cta gen CYP2DG6 trong méu bénh nhén dong kinh diéu trj bing thuc Carbamazepine. 2|10
Ligu, Nguyen Doan Thuy, Nguyen Thi Van Anh, Nguyén Dinh Thang
108 | Lé Thi Qué, Nguyén Thanh Ting, Dao Thi Thity Ngoc, Nguyén Bich Phuong, Phan Khanh Ly, Nguyén Thi | Mo ta co ciu bénh, két qua diéu trj va mot sb yéu t6 lién quan cia nguoi bénh tai Khoa Noi thin kinh, Bénh vign | 12 | 15
Kim Ngoc Trung wong Quén doi 108 trong giai doan 2017-2021.
109 | Pham Thi Van Anh, L& Bie Cuong, Ninh Thi Nhung Hiéu qua ciia mdt s bién phép can thiép ché do an va 161 sng dén hoi chimg chuyén hoa & nguoi 25-64 twdi tai | 12 | 19
tinh Thi Binh.
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111 | Nguyén Thi Yén Nhi, Vo Trép Ngoc Trinh, Pham Lé Quéc Hung, Nguyén Thi Hanh Lan, Hoang Ngoc Khanh | Nghién citu chon ching tmg cir vic-xin phong bénh tay, chan, migng do virus EVT1. 12 29
Quynh, L¢ Thi Lién, Lé Ha Tam Duong, Cao Thi Bao Van
112 | Nguyén Hiu Quén, Nguyén Thi Ngoc Lan, Nguyén Thi Thu Nga, S Danh Thuong, Chu Hoang Mau Thanh phin héa hoc va hoat tinh sinh hoc cita cao chiét tir 14 loai Duong dong bic (Adinandra bockiana E. Pritz. | 12 34
ex Diels).
113 | Ta Thi Thu Hing, Nguyén Bio Kim, Nguyén Hong Nhung, Vi Khénh Linh, 5 Thi Hong Khénh, Phan Van | Dénh gid kh nang irc ché cée dich phn ti virus SARS-CoV-2 ctia cic hop chit trong cy Xuyén tim lién bang | 12| 39
Ngoc, Nguyen Thanh Hai, Bui Thanh Tung phuong phap docking phan tir.
Khoa hoc nong nghiép
114 | Hoing Déc Khai, Do Manh Cuang, Hoing Thanh Ting, Neuyén Quang Vinh, Doin Manh Ding, Neuyén Bé | Ty 16 nay mam, kha ning sinh truong va sy tich iy hoat chit ciia 5 gidng artichoke nhdp ndi (Cynara scolymus | 2 37
Nam, L¢ Van Thirc, Vit Quoc Luan, Nguyen Thi Nhu Mai, Duong Tan Nhut L.) trong tai tinh Lam Dong.
115 | Tran Thi Ngoc Mai, Huynh Phwong Quyén, Nguyén Cong Danh, Lé Thi Giang, Lé Hoang Tinh, Nguyén Théi | Nghién ctru bao quan tdo cdt tuoi bing mang bao &n duoc alginate c0 bd sung cao chiét rong ndu Sargassum | 2 43
Ngoc Uyén polycystum.
116 | Trin Thj Phuong Dung, Nguyén Hong Loc, Nguyén Hoang Thong, Lé Hoang Khoi Nguyén, Nguyén Van Sng | Ung dupg chi thi phan tir Microsatellite trong truy xuit pha hé quin dan ca tra (Pangasianodon hypophthalmus) | 2 /8
chon giong.
117 | Truong Thi Mj Hanh, Nguyén Thi Hanh, Nguyén Thi Minh Nguyét, Pham Thi Yén, L& Thi May, V6 Van Nha, | Ngudng mdt do Streptococeus agalactiae gy bénh Streptococcosis  ca ro phi (Oreochromis sp.) nudi o nude | 2 54
Dang Thi Lya ngot.
118 | Nguyén Tién Diing, Truong Thanh Ting, Dao Minh L&, Nguyén Dirc Huy, La Van Hién, B Tri Thire, Nguyén | Sang loc va tuyén chon mot s6 dong lta chinh sira gen GS3 bing CRISPR/Cas9. 2 60
Xuén Vi, Ngo Xuan Binh, Cao L¢ Quyén
119 | Doan Thi Nhinh, Vi Ditc Manh, Nguyén Thi Huong Giang, Dang Thi Lua, Truong Dinh Hoai bac lyc va é}nh t}udng cilamdt sb yéu th mf)i truong 1én su phat trién ciia Aeromonas hydrophila gay bénh trén ca | 5 51
10 phi va bién doi md bénh hoc trén cd nhiem bnh.
120 Nguy%n Hiru Nghia, Nguyén Dirc Binh, Pham Théi Giang, Nguyén Thi Minh Nguyét, Nguyén Thi Nguyén, | Nghién ciru chét luong nuée va bénh trong nui tom thé chan tring (Penacus vannamei) 4p dung cong nghé | 5 58
Nguyen Thi Hanh, Phan Trong Binh, Vi Thi Kiéu Loan, Phan Thi Van Nanobubble.
121 | Trin Thi Phuong Dung, Nguyén Vin Sang, Vo Hong Phugng, Tran Hiru Phitc, Huynh Thi Tric Quan, Nguyén | Danh gi4 dap tmg miér{ dich cua cac gia dinh citra (Pangasianodon hypophthalmus) khang bénh gan than mu va | 5 65
Hiru Thinh xac dinh cac chi thi mién dich phuc vu chon giong.
122 | Phan Thi Thu Hién Nghién ciru s tai sinh mét bude in vitro cia gidng mia K3 (Saccharum officinarum L.). 5 70
123 Nguy(fen Thi Thuy, Hoang Thi Huyén Ngoc, Nguyén Manh Ha, Nguyén Thanh Binh, Nguyén Ngoc Thing, | Danh gia dat dai phuc vu quy hoach phat trién bén viing mot s6 ciy cong nghiép lau nam chi lyc ving Tay | 5 75
Nguyen Cong Long, Hoang Quoc Nam Nguyén.
124 | Tong Hoang Huyén, Nguyén Tién Diing, Nguyén Van Duy, Bi Quang Dang, Bii Tri Thitc, Nguyén Thi Tinh, | Nghién ciru ngudn goc phét sinh cac dot 16c trong mdi quan hé voi ning suét gidng cam sinh BS Ha trong tai | 7 34
Ngo Xuan Binh Thai Nguyén.
125 | Pham Van Tinh, Nguyén Phi Long, Bui Thi Huy Hop, Lé Thi Ngoan, Pham Thi Bich, Nguyén Diic Trung Két qua phuc tréng gidng lia Té do ciia Dién Bién. 7 38
126 | Phan Thi Thu Hién, Ha Ditc Chinh, Pham Phuong Thu, 5 Thu Thio, Bui Thi Thiy, Ha Déng Chién, Kiéu Thi | Budc du nghién et énh huong cia nano coban dén mt s6 c tinh nong sinh hoc cia giéng du twong DT | 7 4
Huong Mai, Nguyén Van Dinh trong tai Vinh Phic.




127 | Truong Tién Cong, Nguyén Minh Chon, Nguyén Hiru Thanh, Nguyén Ph Tho, Trinh Thi Lan, Nguyén Hiu | Nghién ciru anh huong cia cic hop chit cao phan tir ngoai bao tir vi khudn lactic lén dap tmg mién dich cia tom | 7 49
Yén Nhi, Nguyén Thi Thiy Hing St (Penaeus monodon).
128 | Nguyén Thi Mj Hanh, Hoang Thanh Tang, Hoang Dc Khai, D Manh Cuong, Nguyén Thi Ninr Mai, Vii Qudc | Xéc dinh gi6i tinh bang chi thi phén tir va vi nhdn giong cay Kiwi vang (Actinidia chinensis). 7 54
Ludn, Huynh Van Biét, Huynh Hiru Dte, Hoang Thi Nhu Phuong, Bui Van L¢, Duong Tan Nhyt
129 | Vil Xuan Tao, Tran Bao Tram, Nguyén Thi Mén, Truong Thi Chién, Tran Binh Minh, Théi Hanh Dung, Tran Nghién ciu xéc dinh gen gioi tinh MAT, ning sudt va ham lugng cordycepin ctia mot 50 chung ndm duge lidu | 7 60
Van Tuin, Nguyén Quang Huy Cordyceps militaris dang dugc nudi trong tai Viét Nam.
130 | Nguyén Thi Mai, Trong Hong, Nguyén Hac Hién, Ninh Thi Thao Xéy dyng quy trinh ky thut wom va chim séc cay ho tiéu (Piper nigrum L.) giai doan sau in vitro. 9 36
131 | Trin Thj Hoan, Tix Trung Kién Anh huong cia tu6i mude trong mia kho dén san luong 14 cay Trichanthera gigantca. 9 43
132 | Dinh Cong Khénh, Tran Trung Can, Vo Thi Mong Thu, Nguyén Phu Hoa, Thdi Ngoc Tri bic djém hinh thai loai c& nhoi minh tron Strongylura leiura (Bleeker, 1850) ¢ ving bién ven by huyén Cin Gio, | 9 48
TP Ho Chi Minh.
133 | Nguyén Hiru Nghia, Phan Trong Binh, Nguyén Thi Hanh, Nguyén Thi Minh Nguyét, Truong Thi M§ Hanh, | Quan tric moi truong va bénh ving nudi trong thity san khu vire phia Bic. 9 54
Nguyén Bic Binh, Pham Thai Giang, Nguyén Thi Nguyén, Lé Thi May, Pham Thi Thanh
134 | Nguyén Tién Diing, Nguyén Thi Thay, Cao Thj Thu Dung, Quéch Thi Hanh, Nguyén Thi Minh Trang, Nguyén | Nghién ciru k§ thudt san xuat ché pham Trichoderma phong trir bénh vang 14 - théi & trén cay ¢6 méi. 9 60
Thi Thu Ha, Phan L¢ Nga, Tran Phi Thang, Truong Tuan Oanh, Nguyén b Thuan
135 | Hoing Thi Lé Hing, Nguyén Birc Hanh, Hoang Thi Tuyét Mai, Nguyén Thi Lai, Pham Huong Son, Nguyén | Nghién ciru sir dung axit xitric trong giai doan so ché nhéim on dinh chét lugng san phim hanh tim sy, 10DB | 68
Minh Nam, Pham Minh Khoa, Lé Trung Tam
136 | Diing Thao Yén Linh, Tuong Thi Nguyét Anh, Chu Xuin Quang, Tran Hing Thudn Nghién citu béo quan qua thanh long rugt do bang mang bao g6i khang khun chira Polyguanidine. 10DB | 72
137 | Nguyén B4 Tho, Trrong Minh Ngoc, D3 Thi Mai Trinh, Nguyén Dao Thanh Huong, Lé Thanh Binh, Nguyén | Phén 4p, tuyén chon ching Streptomyces sp. va vi ndm Trichoderma sp. dbi khang voi ndm Colletotrichum sp. | 10DB | 76
Thi Lién, Ho Thi Nguyét, Lé Thi Huyén CC1.5 gay bénh kho canh, kho qua trén cdy ca phé ¢ tinh Dik Nong.
138 | B4 Thi Gim, Hoang Thi Huyén, DA Tién Pht, Pham Bich Ngoc, Nguyén Van Thao, Phan Thi Lan Anh, Nguyén Nghién ctru tmg dung dnh sang LED trong san xudt cly giéng mot s6 loai hoa cfic tai Ha Noi. 12 48
Thi Thu, Hoang Thi Thu Linh, Dinh Thi Théo, Nguyén Thi Hong Ha, Nguyén Thi Thu Hién, Chu Hoang Ha,
Phan Hong Khoi
139 | Nguyén Khénh Vn, Vii Thi Thu Hurong, Pham Thi Kim Yén, Hoang Thi Au, Pham Doéin Lan, Liru Quang Minh | Anh huong ciia phuong phép thiy tinh hoa va giai doan phét trién cia phoi dén hiéu qua bao quan lanh phéi bo | 12 54
san xuat in vitro tai Viét Nam.
140 | Trén Thé Muu, Phan Minh Quy, Nguyén Ditc Tuin, Pham Van Thin, Trin Thi Mai Huong Xéc dinh céc tham s6 sinh hoc cia 4 lodi ¢4 bién (Chém, Gid, Song chdm ndu va Chim vy ving) phue vu danh | 12| 60
gia st tai moi truong ving nuoi.
141" | Vi Thi Hing, Ma Van Duy, Déo Minh L, La Vin Hién, Nguyén Déc Huy, Truong Thanh Ting, Trén Van Tién, | Xéc dinh him luong protein va lipi tho tong s6 & mot s6 ging diu twong. 2|65
Tran Van Dinh, Nguyén Tién Diing
Khoa foc Xa hi va nhan van
142 | Pham Xuan D4, Ha Kién Tan, To Phudc Hai, Nguyén Thi Huong Vai trd ndng hee tm 1y cia bac 5§ d6i voi chét lugng kham chita bénh, 4 1
143 | Nguyén Thi Thu Hong, Bii Tudn Thanh, B Ditc Vuong Hoat dong cia doanh nghiép nha muéc trong diéu kién ap dung chinh sach canh tranh trung Iip. 4 7
144 | Pham Tién Manh, Pham Thi Anh Dao, Trin Chéu Giang Nghién ciru moi quan hé gita ty 1¢ von s6 hitu ciia Nha muc, ¢d dong 1 6 chitc va loi thé thuong mai cia céc | 4 14
doanh nghiép niém yet trén So' giao dich ching khoan TP Ho Chi Minh.
145 | Phung Manh Truong Nghién citu md hinh ty ddnh gid hiéu qua hoat dong thong qua dp dung Giai thuong chit huong qudc gia va mdt | 4 18
50 dé xuat.
146 | Vo Tran Thi Bich Chau, Lé Phan Hung, Nguyén Thang Loi, Nguyén Nhut Tién, Ngo Hoang Khai, D6 Ngoc Hién | Cai tién thai gian ddy chuyén san xuét cé tra fillet thng qua so o chudi gié tri: Mot nghién ciu dién hinh. 4|2
147 | Nguyén Thj Hong Lam Ung dung Big data trong xay dyng md hinh hoc vién, truong dai hoe thong minh, 4 30
148 | Ddng Thi Kiéu Trang, Luong Thi Ngoc Ha Téng hop phuong phap do hrong tac dong xa hoi cita doanh nghiép. 4 36
149 | Hoang Ngoc Khc, Biii Thi Thu Trang Nghién citu anh huong ciia 6 nhiém khong khi dén an sinh xa hii tai tinh Thai Nguyén. 4 41
150 | Nguyén Vinh Hung Trudng phai kinh € hoe phap lujt. 4 46
151 | ViiDang Phic Hpat dong gidm sat cia HDND clp tinh trong co ché gidm st viéc thyc hién quyén lyc nha nuée cia UBND | 4 50
cap tinh hién nay.
152 | Nguyén Thi Hong Pigp, Phan Kiéu Diém, Pham Thj Bich Thao, Nguyén Thanh Giao, inh Thi Cim Nhung, | Danh gia legng phat thai khi nha kinh ciia ho gia dinh & thanh phd Can Tho. 4 54
Nguyén Kiéu Diém, Ho Ngoc Linh, Nguyén Minh Nghia
153 | Ding Thi Déng (Thich nir Vién Gic) Gidi thigu sor huge vé tam To Thién phdi Tric Lam Viét Nam. 4|60
154 | Nguyén Thi Hong Nguyét, Nguyén Thi Bich Duyén Céc nhan tb anh huong dén s gin két cia nhan vién kinh doanh bét dong sn tai TP HO Chi Minh khi dai dich [ 10 | 1
Covid-19 bung phit.
155 | B Tuan Thanh, Hoang Linh Thiyy Nghién citu dinh luong hoat dong san xudt kinh doanh cita doanh nghigp nha muéc trong diéu kién ap dung chinh | 10 7
sach canh tranh trung 13p.
156 | Vo Thi L¢ Uyén, Vii Birc Ngoc Thign, Phuong Thi Ngoc Minh, Nguyén Thi Phuong Nga, Ho Nguyén Bién | Xudt khdu cia Vigt Nam giai doan 2012-2020: Két hop phuong phép phin tich nhén t6 khém phd trong md hinh | 10| 13
Ngoc, Thai Thi Hong Ngoc hoi quy cho di ligu bang.
157 | Vi Thi Nhw Quynh Chién luge mua hing trong chudi cung g cita cac doanh nghigp nho va vira Viét Nam, 10 20
158 | Doan Vinh Thang, Pham Lé Thong Gidi phép d6i voi hoat dong giao hing tai nha: Truong hop cac nha bén ¢ hang tiéu ding nhanh da kénh tai khu | 10 25
vue Dong bang séng Ciru Long.
159 | Nguyén Hiru Long, Nguyén Quang Phuc M hinh danh gia néng luc linh dao chu doanh nghiép tré tinh Quang Binh. 10 30
160 | Trin Van Nam, Trin Van Hai, Nguyén Quang Huy Xéc dinh gié trf cia séng ché trong chuyén giao cong nghé tai Viét Nam: Khia canh phap 1y va mot s6 khuyén nghi. | 10 36
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Yéu cdu chung

Bai bo gUi dang trén Tap chi phai la bai béo nguyén thuy (chua dugc cong bo trude do). Tac gia khong dugc gli dang bai béo trén céc
tap chi khac cho dén khi cé quyét dinh xét duyet clia Ban Bién tap.

Bai bao dai khong qua 10 trang (bao gom céa béang biéu, ghi chd, tai liéu tham khéo va phu luc); font chii: Times New Roman; ¢& chii 13;
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Bai béo gli qua Hé thong gUi bai truc tuyén tai dia chi https:/b.vjst.yn/index.php/ban_b/about/submissions hodc c6 thé glii truc
ti€p 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 t:
khoahocvacongnghevietnam @most.gov.vn.

Céu triic clia céc loai bai bao khac nhau c6 thé thay déi tly theo loai hinh nghién ctiu va ni dung clia bai bao. Sau day Ia chi tiét cac
thanh phan chinh clia bai béo.
Ténhaibao

- Tén bai béo dudgc viét béng tiéng Viét va tiéng Anh, trén trang dau cla bai bao, in dam, khong gach chan hay viét nghiéng.

- Tén bai béo phai ngén gon, rd rang va phu hgp véi ndi dung bai béo.

- Phia dudi tén bai bao la tén tac gid khong viét chic danh va hoc ham, hoc vi. N&u ¢6 nhiéu tac gi& lam viéc & cac co quan khéc nhau thi
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Tom tat

Tom tat bang tiéng Viét va tiéng Anh (khoang 160-250 tlr). Néu dugc myc dich, phuang phap nghién ctu chinh, két qua nghién cuu va két
luan chli yéu. Tu khoa bang ca tiéng Viét va ti€ng Anh theo thi ty alphabet (it nhét 3 ti khoa). Chi s6 phan loai (theo hudng dan).

1.Datvan d6/Dan nhap/Ma ddu

_ Dinh nghia van dé; tom Iugc van dé nghién clu da dugc cong b trong va ngodi nudc, néu myc tiéu nghién ciu va gidi thich sy la chon
dé tai va myc tiéu nghién ctu dé thay dugc tinh thai sy, tinh khoa hoc va su cén thiét clia van dé nghién ciu.

2.6 tuong/Vat ligu va phuong phap nghién ciu

Dai tugng nghién ctiu can trinh bay tiéu chuén Iya chon, dic diém déi tugng nghién ctu. )

Phuang phap nghién ctu can néu rd cach tiép can nghién ctiu, loai hinh nghién ctu, phuong phép do ludng, cong thtic tinh ¢ mau, phuang
phap x{i Iy s6 lidu, mo ta ki céc kj thuat tién hanh trong nghién cliu; cac quan diém, Iap luén, y kién tranh luan, cac dan ching...

3.Ketqud

Trinh bay ddy dd, khach quan céc két qua thu dugc sau nghién ciu, cac két qua nay phdi phuc vu cho myc tiéu nghién ctiu. Cac s6 liéu
phéi chinh xéac va khdp véi nhau. )

Phan két qua nghién ctiu chi trinh bay céc két qua nghién cuiu clia dé tai, khong gidi thich, so sanh va ban luan.
A4.Ban luan (phan nay c6 thé gop véi phan két qua)

ChU y€u ban luan cac van dé lién quan dén muyc tiéu dé tai.

Nhén xét, danh gia mot céach khach quan céc két qua nghlen cliu, ¢6 so sanh véi céc tac gid khac dé khang dinh hoac phli dinh nhiing hiéu

biét da co, qua d6 néu dugc nhiing diém mdi va déng gép clia dé tai. B

Dy béo hudng nghién cu tiép va kha nang ting dung cac két qua nghién ciu vao thyc tién.
5. Ketluan

Néu két qua nghién ctiu chii y&u clia dé tai c6 tinh khai quat lién quan dén muc tiéu nghién ctiu, dé xuét cac van dé tiép tuc nghién ctu.
L0 CAiM ON (néu co)

Téc gia cdm on céc t6 chiic/ca nhan da tai trg kinh phi hodc hd trg cho nghién ciu.
Phu lue (néu co)

Diéng tai bang sd liéu, thong tin dé hd trg thém cho ndi dung bai bao.
Chii thich v tai ligu tham khdo

Chi thich dugc dénh so theo thii tu xuét hién (2%~ ) va dugc trinh bay ngay 6 cudi trang viét (footnote).

Céc tai liéu tham khao dugdc danh sé theo thi tu xuat hién dé’_chi dan ching dugc trich dan 6 dau trong bai béo. S6 thi ty dugc danh trong
ngoac vu()ng, vi du: [3] v6i mét hoac [2, 5, 7-9] véi nhiéu s6 chi dan.

Luuy:

- DGi véi trich d&n trong bai bao: tai liéu tham khao c6 nhiéu hon mét tac gia chi dé tén tac gia dau tién va cong su, viét tat Ia cs, vi du: T.V.

Nguyen va cs (ndm xuét ban) [thd tu trong danh muyc tai liéu tham khao].

- DGi v6i danh myc tai liéu tham khéo cudi bai: tai liéu tham khéo béng ti€ng Anh, cac tai liéu khong phai tiéng Anh cén dugc dich sang tiéng
Anh va chu thich & cudi cau, vi du: (in Vietnamese), (in French)...

- Tai liéu tham khao 1a cac dudng link can b3 sung ngay truy cap.

Téc gia (Nam xudt ban), “Tén tai liéu dugc trich dan”, Tén ngudn, tap(so) trang/so trang/trang dau-trang cudi (néu o), s6 DOI (néu co),

URL (néu c6), ngay truy cap (ghi ré ngon ngi nao néu khong phai tai liéu béng tiéng Anh).

Téc gia: |3 tac gid/cac téc gia clia tai liéu dugc tham khao, trich dén: ligt ké day dl tén tac gia (chi viét tat dua Ién trudc) vai nhiing tai lieu
tham khéo c6 <3 tac gia; liét ké 3 tac gia dau tién va theo sau la “et al.” khi c6 tii 4 tAc gia trg 1én.

Nam xu&t ban: nam xudt ban cla tai liéu dugc tham khao, trich dan.

Tén tai liéu dugc trich dan: 1a tén bai béo, chudng/phén séch.. (chi viét hoa chii cai ddu, tru tén riéng va sau ddu hai chdm), viét trong
ngoac kép. . ) )

Tén ngué‘n c6 thé 1a tén tap chi, tén sach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc in nghiéng), viét hoa chii cai dau
tién cla moi tii chinh.

Tap(s6): danh cho nguon trich la tap chi, sach hodc cac xuat ban pham khac (phan nay in dam).

Trang/so trang/trang d4u-trang cudi phan anh nai cu trd cla tai liu dugc trich dan trong tai liéu nguén. \

Neq ¢6 22 tai liéu tham khéo do cung tac gid dau tién va cung ndm cong bd, thi cac tai liéu tham khao nay can dugc dénh du a, b.. sau
ném xuét ban (vi dy: 1986a, 1986b...). ) ] ) ) )

NEu c6 mot s6 tai liéu tham khao o cling 1 bai béo dugc trich dan c6 s6 trang khac nhau thi can trich dan thém s6 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 cau khic
- Bai viét khong dat yéu ciu, Toa soan khong tra lai ban thao.

- Bai viét ch| dugc dang khi phan bién nhan xét vé chat lugng bai bao déng y y cho dang.
- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gém ca phan tém tat) cho Ban Bién tap Tap chi.

Quy dinh nay dp dung tif ndm 2022 tré di.

PHAN LOAI LINH VUC KHOA HOC

_L_L_L_L_L_L_L_L_L.d
CENDO RN

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
nhién

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

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t& va x4 hoi
. Théng tin dai chdng va truyén thong

Lich st va khao ¢6 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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Ung dung ky thuat Multiplex ligation-dependent probe amplification xéc dinh G Applying Multiplex ligation-dependent probe amplification technique to identify

nguoi lanh mang dot bién gen o-thalassemia. .
Nguyén Minh Ngoc, Lé Thi Phuong, Tran Huy Thinh, Tran Van Khanh

Khio sat dot bién mot sb gen lién quan dén ung thw phéi khong té bao nhé bing
Ky thut gidi trinh ty thé hé méi.

Trin Thi Huyén Trang, Trinh Lé Huy, Dao Ngoc Bic, Luong Thi Lan Anh, Doan
Thi Kim Phuong, Nguyén Thi Trang, Dao Thi Trang, Nguyén Thi Duyén, Vii Thi Ha

Mikc d9 biéu hién ciia gen CYP2D6 trong mau bénh nhén dong kinh diéu tri bing
thude Carbamazepine.

Nguyén Thi Hong Loan, Lé Thanh Tém, L¢é Phuong Thuy, Lé Thi Hong Nhung, Chu
Van Son, Nguyén Vin Liéu, Nguyén Doan Thuy, Nguyén Thi Van Anh, Nguyén Binh
Thang

M0 ti co cAu bénh, két qua diéu tri va mt so yéu t6 lién quan ciia ngudi bénh
tai Khoa Noi thin kinh, Bénh vién Trung wong Quén ddi 108 trong giai doan
2017-2021.

Lé Thi Qué, Nguyén Thanh Ting, Pao Thi Thity Ngoc, Nguyén Bich Phuong, Phan
Khanh Ly, Nguyén Thi Kim Ngoc

Hiéu qua ciia mdt s6 bién phap can thiép ché do in va 16i song dén hdi chitng
chuyén héa & ngwdi 25-64 tudi tai tinh Thai Binh.

Pham Thi Véan Anh, Lé Dtrc Cuong, Ninh Thi Nhung

Nghién ciru gia tri ciia xét nghiém nhanh khang nguyén Espline® SARS-CoV-2
trong chin doin mac COVID-19.
Tran Mai Linh, Nguyén Thi Ngoc Bich, Nguyén Piic Tuan, Nguyén Thi Ngoc Lan

Nghién ciru chon chiing @ng cir vic-xin phong bénh tay, chan, mi¢ng do virus
EV71.

Nguyén Thi Yén Nhi, V5 Tran Ngoc Trinh, Pham Lé Quéc Hung, Nguyén Thi Hanh
Lan, Hoang Ngoc Khanh Quynh, Lé Thi Lién, Lé Ha Tam Duong, Cao Thi Bao Véan

Thanh phin héa hoc va hoat tinh sinh hoc cita cao chiét tir 13 loai Duong ddng
béc (Adinandra bockiana E. Pritz. ex Diels).

Nguyén Hitu Quan, Nguyén Thi Ngoc Lan, Nguyén Thi Thu Nga, S§ Danh Thuong,
Chu Hoang Mau

Dénh gia kha ning e ché cac dich phan tir virus SARS-CoV-2 ciia cc hop chit
trong cy Xuyén tam lién bing phwong phap docking phén tir.

Ta Thi Thu Hang, Nguyén Bao Kim, Nguyén Hong Nhung, Vi Khanh Linh, D3 Thi
Hong Khanh, Phan Van Ngoc, Nguyén Thanh Hai, Bui Thanh Tung

Nghién ciru ing dung anh sing LED trong sin xuit ciy gidng mét sb loai hoa
cuc tai Ha Noi.

Db Thi Gam, Hoang Thi Huyén, D) Tién Phat, Pham Bich Ngoc, Nguyén Vin Thao,
Phan Thi Lan Anh, Nguyén Thi Thu, Hoang Thi Thu Linh, Dinh Thi Thao, Nguyén
Thi Hong Ha, Nguyén Thi Thu Hién, Chu Hoang Ha, Phan Hong Khoi

Anh huéng ciia phwong phap thiiy tinh héa va giai doan phat trién ciia phéi dén
hi¢u qua bao quan lanh phéi bo san xudt in vitro tai Viét Nam.

Nguyén Khanh Vén, Vii Thi Thu Huong, Pham Thij Kim Yén, Hoang Thi Au, Pham
Doan Lan, Luu Quang Minh

Xie dinh cic tham s6 sinh hoc ciia 4 loi c4 bién (Chém, Gio, Song chim nau va
Chim vay vang) phuc vu danh gia sirc tdi moi trudong vang nudi.

Tran Thé Muu, Phan Minh Quy, Nguyen Dic Tuan, Pham Van Thin, Tran Thi Mai
Huong

Xac dinh ham lwgng protein va lipit thd tong sb & mjt sb gi("')[lg dau twong.
Vi Thi Hang, Ma Van Duy, De‘tp Minh Lé, La Van Hiél}, Nguyén Duc Huy, Truong
Thanh Tung, Tran Vin Tién, Trin Van Binh, Nguyén Tién Diing
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a-thalassemia carriers.
Minh Ngoc Nguyen, Thi Phuong Le, Huy Thinh Tran, Van Khanh Tran

Detection of gene mutation related to non-small cell lung cancer using
next-generation sequencing.

Thi Huyen Trang Tran, Le Huy Trinh, Ngoc Bac Dao, Thi Lan Anh Luong, Thi Kim
Phuong Doan, Thi Trang Nguyen, Thi Trang Dao, Thi Duyen Nguyen, Thi Ha Vu

CYP2D6 expression in the whole blood of epileptic patients in treatment with
Carbamazepine.

Thi Hong Loan Nguyen, Thanh Tam Le, Phuong Thuy Le, Thi Hong Nhung Le, Van Son
Chu, Van Lieu Nguyen, Doan Thuy Nguyen, Thi Van Anh Nguyen, Dinh Thang Nguyen

Description of the disease patterns, treatment results and some related factors of patients
at the Department of Neurology, Military Central Hospital 108 from 2017 to 2021.
Thi Que Le, Thanh Tung Nguyen, Thi Thuy Ngoc Dao, Bich Phuong Nguyen, Khanh Ly
Phan, Thi Kim Ngoc Nguyen

Effectiveness of some dietary and lifestyle interventions for metabolic syndrome in
people aged 25-64 years old in Thai Binh province.
Thi Van Anh Pham, Duc Cuong Le, Thi Nhung Ninh

Evaluation of the clinical utility of novel coronavirus antigen detection reagent
Espline® SARS-CoV-2 in COVID-19 diagnosis.
Mai Linh Tran, Thi Ngoc Bich Nguyen, Duc Tuan Nguyen, Thi Ngoc Lan Nguyen

Selection of candidate strains for hand, foot and mouth disease vaccine against
enterovirus 71.

Thi Yen Nhi Nguyen, Tran Ngoc Trinh Vo, Le Quoc Hung Pham, Thi Hanh Lan Nguyen,
Ngoc Khanh Quynh Hoang, Thi Lien Le, Ha Tam Duong Le, Thi Bao Van Cao

Chemical composition and biological activity of leaf extracts of Adinandra bockiana
E. Pritz. ex Diels.

Huu Quan Nguyen, Thi Ngoc Lan Nguyen, Thi Thu Nga Nguyen, Danh Thuong Sy,
Hoang Mau Chu

Evaluating inhibitory activity of bioactive compounds from Andrographis paniculata
against the molecular targets of the SARS-CoV-2 virus by using the molecular
docking method.

Thi Thu Hang Ta, Bao Kim Nguyen, Hong Nhung Nguyen, Khanh Linh Vu, Thi Hong
Khanh Do, Van Ngoc Phan, Thanh Hai Nguyen, Thanh Tung Bui

Study on the application of LED lighting in seedling production of some
chryanthemum varieties in Hanoi.

Thi Gam Do, Thi Huyen Hoang, Tien Phat Do, Bich Ngoc Pham, Van Thao Nguyen,
Thi Lan Anh Phan, Thi Thu Nguyen, Thi Thu Linh Hoang, Thi Thao Dinh, Thi Hong Ha
Nguyen, Thi Thu Hien Nguyen, Hoang Ha Chu, Hong Khoi Phan

Influence of the method of vitrification and developmental stages of embryos on
cryopreservation efficiency of in vitro bovine embryos produced in Vietnam

Khanh Van Nguyen, Thi Thu Huong Vu, Thi Kim Yen Pham, Thi Au Hoang, Doan Lan
Pham, Quang Minh Luu

Determination of biological parameters of 4 marine fish species (sea bass, cobia,
orange-spotted grouper, and short yellowfin pompano) for assessment of the holding
capacity of a location.

The Muu Tran, Minh Quy Phan, Duc Tuan Nguyen, Van Thin Pham, Thi Mai Huong Tran

Determination of total protein and lipid contents in some soybean varieties.
Thi Hang Vi, Van Duy Ma, Minh Le Dao, Van Hien La, Duc Huy Nguyen, Thanh Tung
Truong, Van Tien Tran, Van Dinh Tran, Tien Dung Nguyen

b.vjst.vn






