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Xac dinh dot bien gen a-thalassemia bang ky thuat
[ [ [ [ [
Multiplex ligation-dependent probe amplification
Lé Thi Phwong, Vwong Vii Viét Ha, Tran Van Khanh*
Trieong Pai hoc Y Ha Ngi, 1 Toén That Ting, phweong Trung Tuw, qudn Pong Pa, Ha Néi, Viét Nam
Ngay nhan bai 12/10/2022; ngay chuyén phan bién 15/10/2022; ngay nhan phan bién 3/11/2022; ngay chip nhan dang 8/11/2022
Tém tit:

Viét Nam la nwée ¢6 ty 1§ nguwdi mang dgt bién gen bénh a-thalassemia cao, vi vy viéc sang loc nguoi lanh mang gen
nay ciia nhirng cip vo chdng di c6 mot nguwdi mang dot bién gen giy bénh la rit quan trong dé phong tranh sinh con
bi bénh. Bénh a-thalassemia di truyén Iiin trén nhiém sic thé thuwong, tity theo s6 lwong chudi a bi thiéu hut ma mire
dd biéu hién 1Am sang ciia bénh & cac cAp do khac nhau. Miu nghién ciru dwoc thu thip va thue hién phén tich dot
bién gen tai Trung tim Nghién ctru Gen - Protein, Truong Pai hoc Y Ha Noi. Vi muyc ti€u sang loc cac dot bién xé6a
doan va khong x6a doan bang ky thuat Multiplex ligation-dependent probe amplification (MLPA) ciia 85 ngu’o’l da
¢6 vo hodc chong l1a nglro'l lanh mang gen bénh, nghién ctru da xac dinh dwgc 38/85 nguwdi mang dot bién, bao gom:
35 truwong hop ddt bién x6a doan (26 554, 5 -a>7, 1 -a*2, 1 --™AL 1 x6a toan bd gen va 1 x6a POLR3K-ITFG3) va 3
truomg hop dot bién khong x6a doan (2 -aHth, 1 anti®”). Dot bién x6a doan chiém ty 18 92,1%, con dot bién khong
x6a doan la 7,9%.

Tir khda: ddt bién khong x6a doan, dot bién x6a doan, Multiplex ligation-dependent probe amplification (MLPA),

nguwoi mang gen a-thalassemia.

Chi sé phén logi: 3.1

1. Dt van de

o-thalassemia 1a bénh rdi loan huyét sic t6 di truyén phd
bién nhat trén thé gidi, dic trung boi su suy giam san xuat
chudi a-globin trong phan tir hemoglobin. Bénh phan bd
rong rii & cac ving va qudc gia khac nhau, dic biét 1a cac
nudc Pong Nam A. Viét Nam 1a nude co ty 1¢é ngudi mang
dot bién gen bénh dugc phat hién véi tan s6 cao nhét trong
khu vuc [1].

O nguoi truong thanh binh thuong, 97% tong luong
huyét sic td 1a hemoglobin A1 (HbA1), 3% con lai bao gom
hemoglobin A2 (HbA2) va hemoglobin bao thai (HbF -
foetal hemoglobin). Chudi a-globin dugc ma héa boi 2 gen
hemoglobin alpha 1 (HBA1) va alpha 2 (HBA?2) nim & cum
gen a-globin trén nhanh ngan nhidm sic thé s6 16 (16p13.3).
Mdi gen gdm 2 alen quy dinh tong hop chudi a-globin, tiy
thudc vao sb luong alen bi x6a doan hoac gidm chuc nang
ma cac biéu hién 1am sang cua bénh a-thalassemia xay ra
& cac murc dd khac nhau. O nhitng cap vo chéng da co mot
ngudi mang dot bién gen gy bénh thi viée sang loc dot
bién & nguoi con lai 1a rat quan trong, dé tranh sinh con
bi bénh. Dang bénh o-thalassemia ning nhét 1a hoi ching
hemoglobin Bart (Hb Bart), gay ra bdi su mét hoic bat hoat
ctia ca 4 gen a-globin (--/--) dan dén thiéu Hb van chuyén
oxy gy phu thai, dira tré c6 thé tir vong ngay trong giai
doan bao thai (23-38 tudn) hodc ngay sau khi sinh. Dang

*Tac gia lién hé: Email: tranvankhanh@hmu.edu.vn
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thuong gap nhét 1a bénh hemoglobin H (HbH), do mat hodc
bét hoat 3 gen a-globin (--/-a), tré bi bénh do thiéu mau, tan
mau va co thé phai phu thudc truyén mau ca doi. Nhimng
ngudi chi mat hodc bét hoat 1 dén 2 gen a-globin 14 nhiing
nguoi lanh mang gen bénh, ho chi biéu hién thiéu méau nhe
hodc khong c6 bat ky triéu chimng nao [2].

Trén 90% cac truong hop 1a do dot bién x6a doan gen,
6 thé xay ra trén mot hodc ca 2 gen HBAI va HBA2, hoac
toan by cum gen a-globin, bao gdm ca gen {-globin; 10%
con lai 1a cac dot bién khong xo6a doan, bao gém cac dot
bién diém, dot bién 1ap doan. Dang dot bién diém hay gap
nhit & Pong Nam A 1a Hb Constant Spring (HbCs), sy thay
thé T bang C & bo 3 két thuc cua gen HBA2 lam kéo dai
chudi a-globin [3, 4]. Dang dot bién khong x6a doan hay
gap thir hai 1a dot bién lap doan, co thé chi 1ap mot gen HBA
don 1¢ nhung ciing c6 thé l3p toan bd cum gen o-globin, bao
gdm ca cac yéu té didu hoa. Dot bién 1ap doan co thé khong
anh huéng dén viéc san xudt cic chudi o-globin & nguoi
binh thudng, tuy nhién né s& lam nghiém trong hon kiéu
hinh & bénh nhén beta-thalassemia do sy mat can bang giita
a-globin va beta-globin.

Céac dot bién xoa doan gen HBA thong thuong dugc
xéac dinh bang k¥ thuat Gap-PCR (Gap-polymerase chain
reaction), ARMS-PCR (Single-tube multiplex amplification
refractory mutation system PCR) do chi phi thap va thiét bi
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Detection of a-thalassemia
mutations by Multiplex ligation-
dependent probe amplification

Thi Phuong Le, Vu Viet Ha Vuong, Van Khanh Tran"

Hanoi Medical University,
1 Ton That Tung Street, Trung Tu Ward, Dong Da District, Hanoi, Vietham
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Abstract:

Vietnam is a country with a high rate of people
carrying a-globin gene mutations, therefore, it is
highly important to screen for a-thalassemia carriers,
especially in couples with one diagnosed a-carrier, in
order to prevent and avoid having a-thalassemia major
offspring. a-thalassemia is an inherited autosomal
recessive disease, of which the phenotype depends
on the degree of o-globin chain deficiency. Research
samples were collected and analysed gene mutations
at the Gene - Protein Research Center, Hanoi Medical
University. With the objective of screening for deletional
and nondeletional a-globin gene by using Multiplex
ligation-dependent probe amplification (MLPA) method
on eighty-five people, whose spouses were a-thalassemia
carriers, the results of this study have successfully
identified 38/85 carriers including thirty-five deletional
carriers (26 --*A, 5 -a7, 1 -¢*2, 1 --THAL 1 whole a-globin
deletion, and 1 POLR3K-ITFG3 gene deletion) and 3
cases of non-deletional mutation (2 -a'"™<, 1 anti®7).
Deletional mutations account for 92.1% while non-
deletional mutations account for only 7.9%.

Keywords: o-thalassemia carrier, deletional mutation,
Multiplex ligation-dependent probe amplification
(MLPA), nondeletional mutation.

Classification number: 3.1

don gian. Cac dot bién diém da biét c6 thé dugc xac dinh
bang ky thuat ARMS-PCR hay phan {mg lai ngugc RDB
(Reverse dot blot). Su ra doi cia ky thuat MLPA véi do
chinh xac cao va két qua nhanh chéng cho phép xac dinh
toan bo dot bién xo6a doan da biét cling nhu cac dot bién x6a
doan mai, déng thoi con xac dinh cac dot bién 1ap doan va
dot bién diém HbCs - dang dot bién thuong gip trong cum
gen o-globin. Xuit phat tir thyc tién néu trén, nghién ciru
nay duoc tién hanh véi muc tiéu phat hién toan b cac dot
bién x6a doan va mot sb dot bién khong xo6a doan trén cum
gen a-thalassemia bang ky thuat MLPA.
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2. Déi tuong va phuong phap nghién ciiu
2.1. Déi twong

Nhom nghién ctru gdm 85 ngudi ¢6 vo hodc chong duoc
Xac dinh 1a nguoi lanh mang dot bién gen a- -globin c6 nhu
cau sang loc dot bién dé tu van di truyén.

Mau d6i ching: 5 miu DNA cia ngudi trudong thanh
khde manh, c6 cong thirc mau ngoai vi binh thuong va duoc
xac dinh khong mang dot bién gen a-globin bang phuong
phap MLPA, Gap-PCR va giai trinh tu gen.

Mau nghién ciru dugc thu thap va thuc hién k¥ thuat
MLPA phan tich dot bién gen tai Trung tim Nghién ctru
Gen - Protein, Truong Pai hoc Y Ha Noi.

2.2. Phwong phap nghién ciru

K thuat tach chiét DNA: DNA duoc tach tir mdu mau
toan phan bang bo kit Wizard® Genomic DNA Purification
Kit ctia Hang Promega (M¥). Quy trinh tach chiét tuan theo
huéng dan clia nha san xuat.

Kiém tra néng dd va do tinh sach cua DNA sau tach
chiét bang phwong phap do quang phd trén may NanoDrop:
nong do DNA 80-200 ng/ul, danh gia d¢ tinh sach bang ty
1¢ A260/A280 1a 1,8-2,0.

Ky thuat MLPA: Nghién ctru st dung bd kit SALSA
MLPA Probemix P140 HBA cta Hang MRC Holland (Ha
Lan) danh cho chan doan a-thalassemia. Thi nghiém duoc
thyuc hién tuan theo quy trinh chung ctia nha san xuat. Gom
céc bude co ban nhu sau: khir RNA, gin probe, ndi cac doan
probe bing enzyme ligase, khuéch dai céc probe bang phan
ung PCR, dién di san phém trén hé théng dién di mao quan
ABI 3500 [5].

Két qua MLPA dugc phan tich biang phan mém
COFFALYSER d¢ tinh ty 1¢ dinh cia mdu nghién ciru so
v6i mau d01 chung dugc goi la gla tri DQ (Dosage quotlent
- thuong sO cua tin hi¢u dinh mau nghién ctru so véi mau
d6i chung). Nhirng dinh c6 gi4 tri DQ trong khoang 0,8-1,2
1a binh thuong; DQ=0 tuong duong voi dot bién mét doan
ddng hop tir; DQ trong khoang 0,4-0,65 dugc xac dinh 1a
x04 doan di hop tir; DQ>1,3 1a c6 dot bién 1ap doan [6].

Pao dirc nghién ciru: Nhitng ngudi mang dot bién gen
bénh o-thalassemia tham gia vao nghién ctru hoan toan tu
nguyén. Ho duoc thong bao két qua xét nghiém gen va bao
mat thong tin ca nhan. Nghién ctru da dugc thong qua boi
Hoi df”)ng dao duc cia Truong Pai hoc Y Ha Noi.

’ ,
3. Ketqua

Ap dung k§y thuat MLPA dé sang loc cac dot bién trén
cum gen o-globin & 85 nguodi vo/chong da co chong/vo
dugc xac dinh 1a nguoi lanh mang dot bién gen gay bénh,



nghién ctru da xac dinh duoc
38/85 (44,7%) céac truong hop
la nguoi lanh mang gen gay
bénh. Cac dot bién xdc dinh

Nguw#i binh thudng
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duoc gom 2 loai dot bien xo6a

doan va khong x6a doan.

3.1. Djt bién xéa doan

6 dang dot bién x6a doan
khac nhau da dugc tim thiy
trong nghién cttu gom: 26

truong hop mang dot bién
--SEA. 5 treong hop mang dot
bién -o*7; cac dot bién --THAL

-0*2, x6a toan by ving gen

a-globin, x6a vung gen dicu

hoa POLR3K-ITFG3 tim thiy
1 truong hop mdi loai. Két
qua phan tich MLPA cua tung
nhém dot bién duoc thé hién
& hinh 1.

Két qua MLPA cia nguoi
binh thuong cho thay, cac

dinh cia cym gen a-globincd | £
A A \ .7 . 2 L E
chiéu cao déu nhau va gia tri §§§£7§ e
A M NONER ST 88E£8E058
DQ déu nam trong gid tri binh gg;;ghégggz
thuong (khoang 0,7-1,3 theo ' f2iss8:d5ds

Hinh 1. Hinh anh MLPA mét s6 dét bién xéa doan. Truc tung biéu thi gia tri DQ cda cac mAu, truc hoanh biéu thj cac
dinh cua dau do trong bd kit SALSA MLPA Probemix P140 HBA.

it bién ¢S Dot bién I3p doan 3.7

nhu khuyén céo cua nha san
xuat). O nguoi mang dot bién

--THAU cac dinh tir HBZI dén
HBQI c6 gia tri DQ 0,4-0,65,
thdp hon khoang 1/2 so véi
nguoi binh thudng twong tmg
v6i khoang mét doan --™41, O
ngudi mang dot bién xoa toan
bd vung gen a-globin, toan
bo cac dinh déu thip hon véi
nhom chimg, trir ving gen ndi chuin (Reference). Ngudi
mang dot bién xéa ving gen diéu hoa POLR3K-ITFG3 thi
dinh twong ng v&i gen nay c6 gia tri DQ chi bang 1/2 ngudi
binh thuong.

3.2. Bjt bién khong xéa dogn

C6 3 truong hop dot bién khong xoa doan duge phat
hién trong nghién ctru, 2 truong hop -a'* va 1 truong hop
lap doan ving dot bién 3.7 nén duogc goi 1a anti3.7 (aao®’).
Két qua dugc thé hién & hinh 2.

Ngudi mang dot bién - c6 két qua MLPA gan gidng
v6i két qua cua nhém chimg, gia tri DQ cua cac dau do
déu nam trong khoang 0,7-1,3 nhung xuat hién thém dinh
HBA2-CS - ngudi mang dot bién lap doan.

&é% NGHE 65(12) 12.2023

Hinh 2. Hinh anh MLPA ctia ngwoi mang dot bién -a"°s va dét bién lap doan aoad”,

6 dang dot bién xo0a doan duoc tim thiy trong nghién
clru ¢ vi tri tuong Gng trén cum gen a-globin dugc mo ta
theo so dd ¢ hinh 3. Dot bién x6a toan bd cum gen, --THAL
--SEAE mit ca 2 gen HBAI va HBA2; dot bién -077 1am mét
mot phan gen HBAI va 1 phan HBA2; dot bién -a*? chi mat
gen HBA2. Dot bién -a! 1am kéo dai chudi HBA2, con

cs

sl L

310400 277 445 472 418 262

i

Hinh 3. So» d vi tri cac dot bién dwoc tim thay trong nghién ciru.
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dot bién x6a doan POLR3K-ITFG3 khong lam thay doi gen
HBAI ciing nhu HBA2.

Téng hop két qua MLPA cua 85 ngudi trong nhom
nghién ctru duoc thé hién ¢ bang 1.

Bang 1. Két qua phat hién dét bién trén gen a-globin.

Trung binh Trung binh

Thir ty  Két qua S6 lwgng MCV (L) MCH (pg)
I Duong tinh 38 (44,7%)

1 --SEA 26 68,8 21,5
2 037 5 79,0 26,5
3 --THAI 1 69,2 22,0
4 -2 1 81,5 27,3
5 = 1 59,0 18,6
6 Xo6a POLR3K-ITFG3 1 69,1 21,9
7 oo’ 1 79,6 27,5
8 ~qHbCs 2 81,9 27,4
i Am tinh 47 (55,3%)

MCH: luong huyét sac 6 trung binh hong cau; MCV: thé tich trung binh héng
cau.

Trong 38 truong hop c¢6 két qua MLPA duong tinh, c6
26 truong hop mang dot bién -5 (chiém 68,4%), 5 truong
hop mang dot bién -a>7 (chiém 13,2%), 2 trudng hop mang
dot bién -oCs (chiém 5,3%), 5 dang dot bién con lai mbi
dang chi ¢ 1 trudng hop (chiém 2,6%). Nhu vay, dot bién
x6a doan c6 ty 1& 92,1%, con dot bién khong xoa doan chi
6 ty 18 7,9%. Cac truong hgp mang dot bién khong xéa
doan hodc chi x6a doan 1 gen a-globin thi lwrong huyét sic
t6 trung binh hong ciu (MCH) va thé tich trung binh hong
cau (MCV) giam khong dang ké.

Viét Nam la nudc cé ty 1€ nguoi mang gen a-thalassemia
rat cao, phan b ¢ ca 63 tinh/thanh phd va 54 dan toc. Ty 18
mang gen chung trén toan qubc ude tinh 1a 13,8% (khoang
13-14 triéu nguoi); su phan bd cta bénh cé tinh dan toc
va dia ly 10 rét [7]. Do do, viéc sang loc nguodi lanh mang
dot bién gen gy bénh 1a vo cing quan trong, dic biét 1a
nhimng gia dinh dd c6 vo hodc chong 1a ngudi lanh mang
gen bénh. Nghién ctru da phat hién dugc 38/85 truong hop
mang dot bién gen o-globin vai ty 1€ cao 44,7% va 8 loai dot
bién trong hon 128 loai dot bién gen a-globin gy ra bénh
o-thalassemia di duoc tim thay. Su tuong tac giira cac dot
bién nay c6 kha ning ngay cang tao ra cac kiéu hinh khac
nhau. Murc d§ nghiém trong cia bénh tuong quan chit ché
véi viée giam hoat dong cua gen a-globin [2].
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Viéc nghién ciru, phan tich gen dé phat hién cac dot bién
a-globin da trai qua hon 40 nam véi sy phat trién vuot bac,
tir k§ thuat Southern blotting dén khuéch dai PCR va giai
trinh tu cho phép xac dinh duoc hau hét cac dot bién gen
HBA. Ngay nay, ky thuat giai trinh ty gen thé hé méi (Next
generation sequencing - NGS) ra doi cho phép xac dinh
duoc toan bo cac dot bién tir x6a doan, 1ap doan, dot bién
diém hay thém bot mot s6 nucleotide [8, 9]. Tuy nhién, gia
thanh cta k¥ thut nay chua phi hop vé6i phan 16n cac gia
dinh ¢ Viét Nam. MLPA dugc chon lam k¥ thuat chinh dé
xac dinh dot bién gen a-globin trong nghién ctru vi ¢6 uu
diém vuot troi so véi cac ky thuat thong thuong khac: ky
thuat Gap-PCR chi c6 thé xac dinh cac dot bién mat doan da
biét va khong thé xac dinh dugc cac dot bién lap doan hay
dot bién diém; k¥ thuat RDB cho phép xac dinh mot s6 dot
bién diém da biét. MLPA vé6i do nhay va do dic hiéu cao, co
thé xac dinh duoc toan bo cac dot bién x6a doan va 13p doan
ké ca dot bién x6a doan hiém gap hodc moi phat sinh cia
céc gen o-globin; ngoai ra MLPA con c6 thé phat hién dugc
dot bién diém phd bién - [6, 10].

Dot bién x6a doan --SEA chiém ty 1 cao nhit trong nghién
clru nay (68,4%, voi 26/38 mau c6 dot bién). Két qua phu
hop v6i thuc té rang, kiéu mat doan nay 1a dang dot bién phd
bién nhat 6 Pong Nam A, dan dén thiéu 2 gen quan trong
nhit ciia viing gen a-globin 1a HBAI va HBA2 trén nhiém
sdc thé 16. Cac dot bién x6a doan 16n khac duoc tim théy
1a --THALy3 x6a toan bd vung gen a-globin. Khi cac dot bién
x6a doan 16n két hop v6i nhau s& 1am mat hoan toan 4 gen
HBA, do d6 khong thé tong hop chudi a-globin. Thai nhi
khong may man mang cac dang dot bién trén sé sinh ra qua
trinh tu trung hop cac chudi y-globin trong bao thai, tao ra
Hb Bart’s; loai a-thalassemia nay khong c6 kha ning giai
phong oxy dén mo, gay phu thai, do d6 thai nhi s& chét hodc
chi séng dugc mot thoi gian rat ngin sau khi sinh [1, 3].

Céc dot bién xoa mot gen o-globin dugc tim thiy cua
nghién ctru bao gom -a?7, -a*? véi ty 1¢ lan luot la 5/38
(13,2%) va 1/38 (2,6%). Dot bién -0 1a phd bién thir hai sau
-SEAdang d6t bién mat doan ndy tao nén trinh tw gen dung
hop HBA2-HBA1 dugc quy udc 1a o'-thalassemia. Tiép sau
do6 1a dot bién -a*? 1am xoa doan gen HBA2. O Campuchia
tin sb dot bién -a>7 (0,167) 1a cao nhét, con dot bién -a*2 chi
¢6 tan s6 1a 0,006 theo nghién ctru cua T. Munkongdee va
cs (2016) [11], hay nghién ctu cua R. Azma va cs (2014)
[12] trong cac quan thé Malaysia thi dot bién -a37 chiém ty
1¢ 6,2-29%, dot bién -a*2 1a 0-1,3%. Dot bién x6a doan gen
POLR3K-ITFG3, gen dau tién ciia cum a-globin khong anh
huéng dén cdu trac ciing nhu chirc ning cua gen HBAI va
HBA2, cic bao céo trén thé gidi ciing it quan tim dén ving
gen nay, nhung vi nim ¢ vung diéu hoa nén noé c6 kha ning
anh huong dén sy biéu hién cua cac gen HBAI va HBA2.



2 dang dot bién khong x6a doan dugc tim thdy trong nghién
ctru 1a dot bién diém -a™ va dot bién 1ap doan aoo®”. Dot
bién -0 dugc giy ra boi su thay thé bo ba TAA thanh CAA
& vi tri codon két thiic ctia gen HBA?2 (¢.427T>C(*142Gln)),
glutamin thay thé ma két thiic lam kéo dai chudi protein
o-globin tao nén phan tir Hb khong bén, dé bi phan huy.
Dot bién nay duoc tim thdy ¢ 2 trudng hop trong tong s6 85
mau nghién ciru. O Pong Nam A, dot bién -a™C dic biét
pho bién ¢ Thai Lan va Lao. O cac nude khac trong khu vuc
Dbong Nam A, trong d6 c6 Viét Nam, sb liéu vé ty 1€ mang
dot bién -o!teCs trong dan s6 con han ché [13]. Do vay, viéc
nghién ctru -o* trong cong dong 1a rat quan trong. Té bao
hdng cau c6 lién két chudi globin -a™ d3 duoc chimg minh
s& gay ra hién twong tan huyét. 2 truong hop mang dot bién
di hop tir ctia -0 khong c6 bét ky trigu chimg 1am sang
nao cta bénh a-thalassemia, chi s MCV 14 76,3 va 87,6 fL;
chi s6 MCH 1a 26,1 va 28,6 pg hau nhu binh thudng hoic
giam khong dang ké. Tuy nhién, khi két hop véi sy xéa
doan --SE ¢6 thé gy ra bénh HbH. Vi vy, viéc xac dinh
cac dot bién trén dong vai trd rat quan trong trong viéc tu
van di truyén trude sinh va sang loc truge sinh. Dot bién
lap doan aoo®’ tuy khong anh hudng dén viéc san xuat cac
chudi a-globin & nguoi binh thudng, nhung s& 1am nghiém
trong hon kiéu hinh & bénh nhén beta-thalassemia do sy mat
cin bang giita a-globin va beta-globin [14]. Vi vdy, nhiing
truong hop vo/chdng phat hién dot bién lap doan gen alpha
can sang loc dot bién gen beta-thalassemia dé tranh sinh con
két hop dot bién 2 gen.

Nhimng truong hop MLPA am tinh, néu ¢ cac chi sb
MCV<85 fL va MCH<28 pg can thiét phai xac dinh thém
dot bién a-globin bang phuong phap giai trinh tw gen Sanger
hodc NGS, vi con khoang dudi 10% dot bién diém trén cum
gen a-globin khong thé phat hién bang phuong phap MLPA
[4].

Nhitng nghién ctru & nudc ta gan ddy cho théy,
thalassemia thuc su 1a van dé nghiém trong, de doa chét
luong dan s6 va giéng noi. Véi ty 1& nguoi lanh mang gen
bénh cao, ty 1¢ thai nhi bi phu thai hoac tré sinh ra bi bénh
thalassemia thé niang 1a dang bao dong ¢ nhiéu tinh/thanh
phd & nudce ta. Vi vay, viée sang loc ngudi mang gen bénh
12 v cling can thiét, nhat 13 v6i nhitng cdp vo chong da timg
sinh con bénh hoac c6 mgt nguoi da dugc xac dinh 1a nguoi
lanh mang gen dé ¢ nhitng tu van di truyén thich hgp nham
giam ty 1¢ phu thai hodc tré sinh ra bi bénh thalassemia thé
nang.

£ ~
9. Ket luan

Bing ki thuat MLPA nghién ctru da phat hién 38/85
(44,7%) truong hop la nguoi lanh mang gen bénh
o-thalassemia, bao gom: 26 truong hop mang dot bién --SEA
(chiém 68,4%), 5 trudng hop mang dot bién -a>7 (chiém
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13,2%), 2 truong hop mang dot bién - (chiém 5,3%),
5 dang dot bién con lai 14 --THAL -g*2, x6a toan bd ving gen
a-globin, x6a POLR3K-ITFG3 va anti3.7 (ac0?’), mdi dang
chi ¢o 1 trudng hop chiém ty 18 2,6%. Dot bién xéa doan
chiém ty 1& 92,1%, con dot bién khong xo6a doan 1a 7,9%.
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Notiién ciru sang loc so siuh béuh thiéu enzyme Glucose-6-phosphate dehydrogenase (G6PD)
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Tom tit:

Muc tiéu: Khao sat mot s6 yéu té anh hwéng dén hoat dd enzyme Glucose-6-phosphate dehydrogenase (G6PD) tir mau
mau gét chin tré so sinh va phan tich két qua sang loc mét so truwong hop thiéu hut enzyme G6PD. Phwong phap nghién
ctru: Mo ta cit ngang hdi ciru va tién ciru két hop mo ta ca bénh. Két qua: Nghién ciru trén 3.223 tré thue hién xét nghiém
sang loc so sinh mau gét chén tir thang 9/2022 dén thang 9/2023 cho thiy, ty 1¢ nguy co cao thiéu enzyme G6PD ¢ tré nam
cao hon dang ké so véi tré nir. Sw khac biét cé y nghia thong ké khi so sanh ty 1¢ tré c6 két qua nguy co cao sang loc & nhém
tré dan tdoc Mwong va cic dan toc thiéu so khac so véi nhém tré dan toc Kinh (p<0,01). Giira cic nhém ngay tudi iy mau
va can nang khac nhau, ty 1€ tré cé hoat d) enzyme ¢ ngwdng nguy co' cao thiéu enzyme G6PD khong c6 sw khac biét co y
nghia thong ké (p>0,05). Dot bién gip trong nghién ctru 1a G6PD Union (¢.1360C>T) (p.Arg454Cys), hoat d¢ enzyme giam
<10%, twong trng véi mire d9 thiéu enzyme Class I1. Két luan: Yéu to gioi tinh va dén toc ciia tré c6 moi lién quan v6i hoat
do enzyme 0’ cac ngudng nguy co thiéu enzyme G6PD. Nghién ciru mdi twong quan gitra kiéu gen G6PD va Kiéu hinh ¢6 y
nghia rit 16m trong viéc tw van di truyen, dw doan tién lwong va quan ly tinh trang thiéu enzyme G6PD.

T khoa: At blen, thiéu GOPD, tré so sinh, tw van di truyen.

Chi s6 phén loai: 3.1

1. Dt van de

Thiéu enzyme G6PD 1a mét trong nhitng bénh Iy enzyme
phé bién nhit & ngudi, anh hudong dén hang triéu ngudi trén
toan thé gidi [1]. Bénh do dot bién trén gen G6PD, di truyén
lién két v6i nhiém sdc thé X tao nén nhiéu kiéu hinh lam
sang va sinh hoa. Biéu hién thuong gip nhat cta tinh trang
thiéu hut enzyme G6PD I thiéu mau, tan méu cip tinh va
vang da so sinh, thuong do tac nhan 6xy hoa ngoai sinh gay
ra. Sang loc so sinh bénh thiéu enzyme G6PD dong vai trd
quan trong trong viéc phong va diéu tri tan méau, vang da so
sinh kip thoi, han ché bién chimg vang da nhan nio - bién
chung khong hoi phuc, dé lai di ching chiam phat trién tim
than van dong va tro thanh ganh ning cho ca gia dinh va
x4 hoi. Tu nam 2015, chuong trinh sang loc so sinh bénh
thiéu enzyme GOPD da dugc md rong trién khai tai nhiéu
co s0 y t& Viét Nam, nhung cac nghién ctru vé sang loc so
sinh d6i v6i bénh thiéu enzyme G6PD van con han ché. Vi
vay chiing t61 thuc hién: “Nghién ctru sang loc so sinh bénh
thiéu enzyme GO6PD tai Bénh vién Da khoa Medlatec” vdi 2
muc tiéu: 1) Khao sat mot sé yéu té anh huong dén hoat do
enzyme G6PD tlr mau méu got chan tré so sinh; 2) Phan tich
két qua sang loc mot sd trudng hop thiéu hut enzyme G6PD
tir mau mau goét chan tré so sinh.

*Tac gia lién h¢: Email: doankimphuong@hmu.edu.vn
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2. Déi tuong va phuong phap nghién ciiu
2.1. Poi twong

Nghién ciru mé ta cit ngang hdi ctru két hop tién ctru
trén 3.223 tré duoc lay mau got chan tham gia sang loc bénh
thiéu enzyme G6PD, c6 day du dir liéu vé cac yéu td lién
quan trong thoi gian tir thang 9/2022 dén thang 9/2023.

2.2. Phwong phdp nghién ciru

Tét ca cac mau duge dinh luong hoat d6 enzyme G6PD
béng ky thuat ban dinh lugng str dung bo kit Neonatal G6PD
ND-1000 ciia Hang SISC trén hé théng may do mién dich
huynh quang Victor 2D. Hoat d§ enzyme <2,6 U/gHb
duoc phan loai nhom nguy co cao thiéu enzyme G6PD;
>2,6 U/gHb: nhom nguy co thap thiéu enzyme G6PD.

Cac chi sb gidi tinh, tudi léy mau, can ning lic sinh,
dan toc duoc phan nhom va tim mdi lién quan v&i ngudng
hoat d6 cao thép ctia G6PD. Mb ta ca bénh mot sb truong
hop duong tinh véi sang loc duge xét nghiém dinh lugng
hoat d0 G6PD mau tinh mach va xac dinh dot bién trén
gen G6PD bang phuong phap giai trinh ty gen thé hé méi.
Str dung céac kiém dinh ¥? vdi cac bién dinh tinh. Xir 1y s6
liéu theo phuong phap théng ké y sinh hoc bang phan mém
SPSS 20.0.
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Abstract:

Objective: Survey some factors affecting Glucose-6-
phosphate dehydrogenase (G6PD) enzyme activity from
newborn heel blood samples and analyse screening results
of some cases of G6PD enzyme deficiency. Research method:
Retrospective and prospective cross-sectional description
combined with case description. Results: Research on
3223 children who performed the newborn heel blood
screening test from September 2022 to September 2023
showed that the high-risk rate of G6PD enzyme deficiency
in boys is significantly higher than in girls. The difference
is statistically significant when comparing the proportion
of neonates with high-risk screening results in the Muong
ethnic group and other ethnic minorities compared to the
Kinh ethnic group (p<0.01). Between different sampling
age groups and different weight groups, the proportion of
children with enzyme activity at the high-risk threshold
for G6PD enzyme deficiency did not have a statistically
significant difference (p>0.05). The mutation encountered in
the study was G6PD Union (c.1360C>T) (p.Arg454Cys), the
enzyme activity decreased by <10% corresponding to the
level of class II enzyme deficiency, showing mild hemolysis
and no severe consequences in infancy. Conclusion:
Children's gender and ethnicity are related to enzyme
activity at risk thresholds for G6PD enzyme deficiency.
Studying the correlation between genotype and phenotype
is of great significance in genetic counselling, predicting
prognosis and managing G6PD enzyme deficiency.

Keywords: genetic counselling, Glucose-6-phosphate
dehydrogenase deficiency, deficiency, mutations, newborns.
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3. Két qua

3.1. M{jt s6 yéu t6 ciia tré so sinh lién quan dén két qua
xét nghié¢m sang loc bénh thieu enzyme G6PD

Két qua bang 1 cho thiy, ty 1& tré so sinh nam c6 hoat
d6 enzyme G6PD thudc nhém nguy co cao cd su khac biét
dang ké so voi tré so sinh nit, vdi do tin cay 95% (p<0,05).

Bang 1. Méi lién quan giira gii tinh va hoat dé enzyme tai cac ngwéng
nguy co thiéu enzyme G6PD.

Hot df enzyme  Nguy co cao Nguy co thép
" tai nguing ; :
Gioi tinh Sihegng  Tyl6(%)  Sohegng Ty I (%)
Nam 81 51 1497 949
p<0,05
Nit 60 36 1585 9,4
Tong 141 3082

Ty 16 tré c6 hoat dd enzyme tai ngudng nguy co cao thiéu
enzyme GOPD tai cdc nhom can ning <2.500 g, >2.500 g
lan luot 1a 5,0 va 4,4% (bang 2). Su khac biét khong c6 ¥
nghia thong ké gifta ty 1¢ tré c6 hoat do enzyme G6PD &
nhoém nguy co cao va thdp & cic nhom tré phan nhom cin
nang khac nhau véi dg tin cay 95% (p>0,05).

Bang 2. Méi lién quan giira can nang khi sinh va hoat do enzyme tai cac
ngwéng nguy co thiéu enzyme G6PD.

Hogt 9 enzyme  Nguy co cao Nguy co thdp
tai nguiing - :
Cén ning Séhegng  Tyle(%)  Sbheong  TjIE(%)
<2500 ¢ 6 50 115 95,0
p>0,05
>2.500 135 44 2967 95,6
Tong 141 3082

Két qua bang 3 cho thdy, ty 1& tré c6 hoat d6 enzyme
G6PD tai ngudng nguy co cao & cac nhom ngay tudi <2
ngdy, 2-3 ngay, 4-7 ngay, 8-30 ngay lan luot 1a 3,4, 4,4, 5,4
va 4,3%. Su khac biét khong co y nghia thong ké véi do tin
cay 95% (p>0,05).

Bang 3. Méi lién quan gitra tudi dwoc sang loc va hoat dd enzyme G6PD
tai cac ngwéng nguy co’ thiéu enzyme G6PD.

Hoat df enzyme  Ngyy o cag Nguy co thip
tai nguimng

Neiy tuli Silegng  Tile(%)  Séhemg  TI6 (%)

<2 ngiy yy) 34 618 96,6

23 ngiy 86 44 1851 95,6

p>0,05

47 ngay 2 54 435 94,6

8-30 ngay 8 43 178 957

Téng sb 141 3082
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Bang 4. Méi lién quan giira dan toc va hoat dé enzyme tai cac ngwéng
nguy co thiéu enzyme G6PD.

Hogt d{ enzyme Nguy co cao Nguy co thip
tai ngudng P
Din the Stlegng  TiIE(%)  Séheong  THIE (%)
Kinh 9 32 1M 9.8
Mudng 38 134 246 86,6 p<0,01
Céc dan toc thiéu s6 khic 10 135 64 86,5

Tong 141 3082

Ty 1& tré dan toc Kinh c6 nguy co cao thiéu enzyme
G6PD thap hon so voi nhom tré thudc dan toc Mudng va
cac dan toc thiéu sé khac, sy khac biét nay c6 y nghia thong
ké voi p<0,01 (bang 4).

3.2. Phén tich mgt sé két qud sang loc thiéu hut enzyme
G6PD bang méu mdu goét chin thim kho

Bang 5. Hoat do enzyme G6PD trong mau mau tham khé cua tré so sinh
dwegc sang loc.

Hoat dg enzyme G6PD (U/gHb)

Két qui sang loc n Ty 1¢ (%)

Min Max Trung vi
Nguy co cao thiéu G6PD 141 44 0,1 2,6 1,1
Neuy co thp thiéu G6PD 3082 956 27 50,0 49
Téng 3003 100

Két qua & bang 5 cho thdy, v6i 3.223 tré so sinh duoc
thong ké trong nghién ctru, 141 tré so sinh thugc nhém nguy
co cao thiéu enzyme G6PD, chiém ty 1€ 4,4% so véi nhom
nguy co thap 1a 95,6%. Trong d6, & nhém nguy co thip
thiéu enzyme G6PD c6 trung vi hoat d¢ 1a 4,9 U/gHb, hoat
d6 dao dong trong khoang 2,7-50 U/gHb. O nhém nguy co
cao thiéu enzyme G6PD, hoat d0 enzyme c¢6 trung vi la 1,1
U/gHb, v6i hoat do thép nhat 13 0,1 U/gHDb va cao nhat 1a
2,6 U/gHb.

Hoat d6 G6PD mau got chan sang loc so sinh va hoat do
G6PD méu tinh mach déu giam <10%, cac tré déu la nam
ngudi dan toc Muong va déu phat hién bién thé giy bénh
¢.1360C>T trén gen G6PD (bang 6).

4. Ban luan

Nghién ctru trén 3.223 tré dugc sang loc mau got chan
bénh thiéu enzyme G6PD cho théy, tré nam c6 ty 1 nguy co
thiéu men G6PD cao hon so véi tré nit (p<0,05). Didu nay
phit hop véi su di truyén lién két X ctia gen G6PD, nam giGi
(XY) ¢6 ty 1& biéu hién bénh cao hon nit gidi (XX).

Trong nghién ciru ctia chung t6i, mdi lién quan giira hoat
d6 enzyme G6PD tai cic ngudng nguy co thiéu enzyme
G6PD va yéu 6 can ngng khi sinh ¢6 su khac biét khong
c6 y nghia thong ké. Pidu nay chung minh rang, yeu t can
ning c6 thé khong lién quan dén nguy co thiéu enzyme
G6PD. Két qua nay cling tuong dong voi nghién clru sang
loc bénh thiéu enzyme G6PD ciia H.V.Q. Vu va cs (2022)
[2] trén 4.544 tré so sinh tai Bénh vién Phu san TP Can Tho
va S. Bisoi va c¢s (2012) [3] trén 109 tré so sinh tai Bénh
vién West Bengal. Thém vao do, khong c¢6 sy khac biét co
y nghia thong ke gitra ty 1¢ tre c6 hoat d6 G6PD tai ngudng
nguy co thap va cao 0 cac nhom ngay tudi khac nhau. Didu
nay goi ¥ viéc ldy mau sang loc G6PD & cac nhom ngay
tudi trong thoi gian 30 ngay khong 1am nhidu két qua sang
loc. Méc du hoat d§ enzyme khong bi anh hudng bdi cac
yéu t6 nay nhung viéc thuc hién lay mau got chan sang loc
so sinh vao ngay tht 2-3 sau sinh van can thiét dé phat hién
bénh sém, tw vin nguy co va sang loc cling v6i nhom bénh
chuyén hoa khac (suy giap bam sinh, ting san thuong than
bam sinh...).

Két qua mot nghién ciru khac cho thay, ty 1é& thiéu
enzyme G6PD rat khac nhau giita cac dan toc va ving dia
ly, dac biét 1a vang dich t& sdt rét [1]. Trong nghién ctru cta
chung t6i, dan toc Muong chiém ty 1& cao thir 2, chi sau
dan toc Kinh, nhung ty 1& nguy co cao thiéu enzyme G6PD
cao gap 4 lan. Ngoai ra, cac dan toc khac nhu Thai, Tay...
cling chiém ty 1& cao trong nhém nguy co cao. Nhu vay,
trong nghién ctru ndy, sw phan bd nguy co cao thiéu enzyme
G6PD tép trung chu yéu & cac dan toc thidu s6 khu vue mién
nui phia Béc.

Nghién ctru trén 5 miu sang loc nguy co cao di phat hién
duoc dot bién trén gen GOPD. Diéu thi vi la ca 5 mau déu
mang cung mot loai bién thé ¢.1360C>T (p.Argd54Cys).
Pay ciing 1 dot bién phd bién nhét ¢ dan toc Muong, tén

Bang 6. Hoat do G6PD mau gét chan, mau tinh mach va két qua xét nghiém gen clia mét sé tré trong nhém nguy co cao thiéu enzyme G6PD.

Hoat d§ G6PD mau got chan

Hoat 49 G6PD mau tinh

Ma bénh nhan ~ Gidi Tudi (thdng) Din toe (UlgHh) mach (UlgHh) Biéu hi¢n 1dm sang giai doan so'sinh Bién thé G6PD
1 2 0,40 0,02 Khong ¢d hi¢n twong vang da bénh Ly
2 3 0,10 0,14 Khong ¢d hi¢n tugng vang da bénh Ly o
: Bin hop tir bien the: ¢.1360C>T
3 Nam 7 Murong 0,10 0,10 Khéng 6 hi¢n tuong vang da bénh 1y (p.Arg454Cys)
4 3 030 0,02 Ving da kéo dai 1 thang ty hét, khong diéu tri gi
5 35 0,10 0,09 Ving da kéo dai, diéu trj chiéu dén 5 ngay
LR Nere i '



goi khac 1a G6PD Union [4]. Bién thé thay thé nucleotide
tai vi tri ¢.1360C>T lam bién d6i acid amin Arginin thanh
Cystein dd dugc chimg minh c6 lién quan dén kha ning
6n dinh nhiét cta protein va lam giam kha ning xuc tac
cua enzyme [5]. G6PD Union dugc phan loai gy bénh
trén hé théng ClinVar va Hiép hoi Di truyén Y khoa Hoa
Ky (ACMG). Dot bién lam giam hoat do enzyme G6PD
<10%, thudc Class II theo phan loai cua T chire Y té Thé
gid¢i (WHO) vé muc d6 thiéu enzyme va biéu hién 1am
sang [6, 7].

Hoat d6 enzyme G6PD biéu hién muc do thiéu hut khac
nhau tuy thugc vao vi tri dot bién va gidi tinh. Khi mang
cung bién thé, ngudi nam ban hop tir (hemizygote) va ngudi
nit ddng hop tir (homozygote) khong c6 sy khac biét vé hoat
d6 enzyme, tuy nhién ngudi nir di hop tir (heterozygote) co
mirc d6 biéu hién da dang, hoat do enzyme chu yéu trong
khoang 30-60% hoat d§ binh thuong, xép vao Class III [8].
biéu nay duoc giai thich bdi sy bét hoat nhiém séc thé X,
hoat d6 G6PD phu thudc vao ty 1& t& bao hong cau bi thiéu
hut enzyme. Trong nghién ctru cua chung t6i, cac tré nam
ban hop bién thé G6PD Union c6 hoat do enzyme & miic
<10% (0,02-0,14 U/gHb) thudc Class II, c6 bicu hién 1am
sang la thiéu hut enzyme muc do nang, co thé c6 cac dot tan
mau cap khi tiép xtic voi cac tac nhan 6xy hoa manh (thude
chdng st rét, dau fava...) hodc nhiém tring, tuy vdy ciing
12 bién thé nay, hoat d§ enzyme & nguoi nam trudng thanh
1a 0,68+0,39 U/gHb (<10%), cia nguoi nir trudng thanh di
hop tir & nghién ctru cua Y. He va cs (2020) [8] 1a 4,63+2,77
U/gHb, thudc Class 111, thiéu hut mrc d6 nhe hon, c6 thé
¢6 tinh trang tan méau cap tinh khi tiép xtic voi cac tac nhan
Oxy hoa [8]. V61 5 tré co dot bién, & giai doan so sinh céc
biéu hién tan mau chua dé lai hau qua nghiém trong nhung
nhitng tré nay van can kham dinh ky, tu vin ché do an ung
va ché do dung thudc dé han ché nhiing dot tan mau cap
biéu hién khi tiép xtic vdi cac tac nhan 6xy hoa manh.

£ ~
9. Ket luan

Két qua sang loc so sinh nguy co cao thiéu enzyme G6PD
gip nhidu hon & tré nam va dén toc thiéu s6. Cac yéu té can
nang khi sinh, ngay tudi ldy mau khong anh huong dén sy
khac biét ctia nguy co sang loc bénh thiéu enzyme G6PD.

%HB?G%E 65(12) 12.2023

Khoa hoc Y - Duoc | Y hoc co sé

Dot bién gip phd bién trong nghién ctru 1 G6PD Union,
tuong ung voi mirc d6 thiéu enzyme Class IT (WHO), biéu
hién tan mau chua dé lai hau qua nghiém trong & giai doan
so sinh, tuy nhién ngudi bénh van can duoc tu van vé nguy
co tan méu khi st dung thudc, thyc pham c6 tinh 6xy hoa
manh. Nghién cu’u moi tuong quan glua kiéu gen va kiéu
hinh ¢ ¥ nghia rat 16n trong viéc tu van di truyén, du doan
tién luong va quan 1y tinh trang thiéu enzyme G6PD.
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Dic diém lAm sang, cAn lAm sang va ciin nguyén chay mau phé nang lan toa
¢ tré¢ em tai Bénh vién Nhi Trung wong tir nam 2018 dén 2023

Nguyén Thi L&", Hoang Thi Phwong Thanh, Hoang Thi Thu Hing, Phan Tuin Hung
Trung tam H6 hdp, Bénh vién Nhi Trung wong, 18/879 La Thanh, phuong Ling Thiong, qudn Pong Pa, Ha Néi, Viét Nam
Ngay nhan bai 22/8/2023; ngay chuyén phan bién 25/8/2023; ngay nhan phan bién 11/9/2023; ngay chip nhén diang 14/9/2023

Tom tiit:

bat van dé: Chay mau phe nang lan téa (Diffuse alveolar haemorrhage - DAH) la tinh trang bénh nang, hiém gip &
tré em. Do bénh dién bién kéo dai, biéu hi¢n 1am sang kin do, trié¢u chirng khong dic hi¢u, dé gdy nhim 1in véi mot
50 bénh nén DAH hay bi b6 sot hoac chin dosn mudn. Nghién ciru nay mé ta dac diém 1am sang, cin 1am sang, nham
tim ra diu hiéu goi y chin doan sém ciing nhw xac dinh nguyen nhan DAH & tré em. Di twong va phwong phap
nghién ciru: Mo ta loat ca bénh. Két qua: Tll’ thang 1/2018 dén thang 3/2023 nghlen ctru thu thap dwgc 14 tré mac
DAH. Tubi khéi phat 1a 4,08 (1,58-5,41) tudi, nhung da 50 bénh nhan dwgc chin doan mudn voi tudi khi chin doan
1a 5,25 (1,67-6,16), ty 1¢ nam/nir la 1:1,8. Cac tri¢u chirng thwong gip la thiéu mau (100%) véi tinh chit thiéu mau
hong cAu nhé nhuge sic nhung khong thiéu sit (Ferritin 458+132), ho mau (57,1%), khé th& (71,4%) va suy hd hap
(85,7%). Hinh dnh X-quang thuong gip 14 thim nhiém lan téa 2 phoi (92,9%). Trén cit 16p vi tinh 16ng nguc, 92,9%
bénh nhén c6 hinh dnh kinh mé lan toa, 57,1% c6 day ké 2 phéi va 28,6% c6 hinh anh déng dic phdi. Trong 14 bénh
nhan cé 3 tré dj ung sira (_chié'm 22%), 2 tré viém mach ANCA (Anti-neutrophil cytoplasmic antibody), chiém 14%
va 9 tré & hemosiderin phdi vé cin (IPH), chiém 64%.

Tir khéa: bénh & hemosiderin phf;i v6 can (IPH), chdy mau phé nang lan téa (DAH), tré em, viem mach ANCA.
Chi s6 phén logi: 3.2

1. Dat van de Bang 1. Bang cac nguyén nhan gay DAH.

Viém da mach u hat Wegener (WG)
Viém da mach v hat di ng Churg-Strauss (CSS)

DAH Ia tinh trang bénh hiém gip nhung nguy hiém dén
tinh mang néu khong dugc chan doan va diéu tri phu hop.

Viém mach ANCA (+) ., P

Triéu chi 1a \ 1a bénh thue kin déo & oiai d Viém da mach méau nho (MPA)

riéu chimg lam sang cua bén .t wong kin ddo ¢ giai doan Hoi chimmg Goodpasture (GPS)
dz}u nén deé bi bp sot. Trén tl}e gidi de}‘co mot sO ngh1§n CUU e mao Lupus ban 66 hé thing (SLE)
vé DAH, da s0 deu cho thay c6 nhiéu bénh nhan bi chan  mach phsi Viém khop thiéu nién
doan mudn. O Viét Nam, s6 lugng bénh nhan dugc chan Viém mach ANCA () Bénh Beheet’s

. A . A a2 Vié h di g, bénh than TgA

doan DAH chua nhiéu va chua c6 nghién ctru ndo vé biéu iem mao mach di img, bérh thin Ig
hicn 14 . an 13 K N har i 3n DAH ¢ Viém mach cryoglobulinemia

IFH am San%’ can, am f'fmg C‘m% o cin ng’uyer} i (f Viém mach phi don doc vo cin (IPC)
tré em. Do vay, chung t6i thuc hién nghién ctru ndy dé moé : S
ta d d.; 1a \ an 14 \ . 5n DAH Ton thuqng Bénh w sat phoi vo can (IPH)

4 dac dicm ‘am sang, cdn lam .Sang va can ?guy.en N mach phoi Hdi chimg Heiner, bénh Celiac von Willebrand
O tré em, nham tim ra nhling triéu ching goi y giGp chan  khongviém  Chay mau phdi céip tinh v6 cin & tré nhil nhi
doan s6m DAH. DAH 1a hi chimg ton thuong mang mao Tim mach Hep hai 13, hep hojc thiéu san tinh mach phdi, ting 4p phdi, suy tim man,

mach - phé nang ¢ phdi, dan dén chay mau tir mao mach
phdi vao trong phé nang. Biéu hién thuong gap 1a ho mau,
thiéu mau, tham nhidm phdi, trong truong hop ning cé thé
gdy suy ho hap. Chin doan som va diéu tri phu hop c6 thé
lam giam ty 1& tir vong cua bénh. V& sinh 1y bénh, co6 2
ngudn cip mau chinh cho phdi 1a tudn hoan phé quan va

bt thuomg trér vé tinh mach phdi toan bo

Cin nguyén gy DAH thudng gip nhit & tré em 1a IPH
[4, 5]. Pay la tinh trang ton thuong mao mach phoi chua rd
nguyén nhan, gy ting dot chay mau tir mao mach phéi vao
phé nang, 1au dai din dén @ sit & phdi va dan dan xo hoa

tudn hoan phdi. DAH 14 tinh trang chay mau tir ngudn tun
hoan phdi, 1a ngudn cip méau ap lyc thap nhung thé tich tuan
hoan cao, do vy chdy méau thuong c6 tinh chit lan toa, it
gdy ho méau nhung bénh nhéan d& suy ho hip va thiéu mau
nang. C6 nhiéu tinh trang bénh c6 thé gay ra DAH va duoc
chia thanh 3 nhom 16n nhu mo6 ta ¢ bang 1 [1-3].

*Tac gia lién h¢: Email: drnguyenle@gmail.com
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phéi. Sinh 1y bénh ctia IPH con nhiéu tranh cdi, nhung ¢
mot s gia thuyét dugc dua ra nhu: dj ing, méi truong, gen
va yéu t6 ty mién [5, 6]. Trong IPH, khong c6 hién tugng
viém mach phdi, ciing khong tim thay khang thé tu mién
nao tin cong vao mao mach phdi. Thoi gian bénh dién bién
kéo dai, ty 1€ tir vong cao.
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in children at the Vietnam National Children’s
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Abstract:

Background: In modern life, diffuse alveolar
haemorrhage (DAH) is a serious and rare condition in
children. Due to the subtle clinical manifestations and
diverse causes of the disease, it is easy to be missed
or diagnosed late. This study describes clinical and
paraclinical characteristics, with the aim to find signs
suggesting early diagnosis as well as determine the cause
of DAH in children. Objects and methods: Case series.
Results: From January 2018 to March 2023, there were
14 children diagnosed with DAH. The age of onset is 4.08
(1.58-5.41) years old, but most patients are diagnosed
late with age at diagnosis being 5.25 (1.67-6.16) years
old, male/female ratio is 1:1.8. The most common
symptoms reported were anaemia (100%), hemoptysis
(57.1%), shortness of breath (71.4%), and respiratory
failure (85.7%). The common X-ray finding was diffuse
infiltrates in both lungs (92.9%). On chest computed
tomography scans, 92.9% of patients exhibited images
of blurred opacity spreading, 57.1% showed interlobar
pleural thickening, and 28.6% presented with images of
lung consolidation. 3 patients (22%) had milk allergy, 2
patients (14%) had ANCA (Anti-neutrophil cytoplasmic
antibody) vasculitis, and 9 patients (64%) had idiopathic
pulmonary haemosiderosis (IPH).

Keywords:  Anti-neutrophil cytoplasmic antibody
vasculitis, children, diffuse alveolar haemorrhage,

idiopathic pulmonary hemosiderosis.

Classification number: 3.2
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2. Déi tuong va phuong phap nghién ciiu
2.1. Poi twong

Tét ca bénh nhan nhép vién ¢ Trung tdm HO hép, Bénh
vién Nhi Trung wong duoc chan doan DAH tir thang 1/2018
dén thang 3/2023.

2.2. Tiéu chuin chon bénh nhin

Tén thuong thAm nhiém phéi lan toa trén cit 16p vi tinh
16ng nguc kém theo xét nghiém dich rira phé quan c6 hinh
anh dai thuc bao an hemosiderin, hodc sinh thiét phéi co
hinh 4nh DAH. Bénh nhan va gia dinh bénh nhan ddng y
tham gia nghién ctu [1, 2].

2.3. Phwong phdp nghién ciru
MBO ta tién ctru loat ca bénh.

Cdc budc tién hanh: Tat ca bénh nhan duge lam xét
nghiém co ban nhu cong thuc mau, dong mau, chiic ning
gan thén, té bao niéu, protein niéu, CRP, X-quang nguc
trude khi dugc ndi soi phé quan, chup cat 16p vi tinh 16ng
nguc dO phan giai cao va siéu am tim. Qua trinh ndi soi
phé quan s& danh gia cau triic ciy phé quan, tim diém chay
mau, l4y dich rira phé quan dénh gia tinh chét dich nhu mau
sic (hong, do, vang, nau, trong) va phén tich té bao dich,
nhudm sit tim dai thuc bao an hemosiderin, PCR va nudi
cdy tim vi khuan, nim 12 nhitng nhidm tring co thé gay chay
mau phdi. Cit 16p vi tinh 1ong nguc d6 phéan giai cao giup
danh gia ton thuong phdi lan téa hay khu tra, tim ton thuong
kinh mo, day mé k&, dong dic phoi, giup chan doan phan
biét v6i cac nguyén nhan ho méau khac nhu u phdi, di dang
thong dong tinh mach phéi. Siéu 4m tim Doppler duoc chi
dinh thudong quy dé danh gia cac bat thuong ciu tric tim va
tang ap lyc dong mach phdi. Cac bénh nhan déu duoc lam
cac xét nghiém tim khang thé bénh ty mién gay viém mach
phéi bao gdm: khang thé khang nhén, anti - DsDNA, anti
Phospholipid, pANCA, cANCA, anti GBM, b thé C3, C4,
RF, anti CCP, xét nghiém di ung stra IgG4 voi casein, beta-
lactoglobulin, alpha-lactalbumin.

Pinh nghia cdc bién s6 chinh: Tudi khoi phat 13 tudi cia
tré lac phat hién tridu chimg dau tién. Hoi chimg than phdi
1a bénh nhan c¢6 chay mau phdi kém ton thuong cu than
gdm: protein/creatinin niéu >20 meg/mg, hong cau niéu (+).
Chay mau phdi do viém mach ANCA khi bénh nhan duoc
chan doan DAH va c6 khang thé ANCA (+). Chay mau phoi
do di tmg sira (hoi ching Heiner): Néu bénh nhan c6 khang
thé IgG4 véi casein, beta-lactoglobulin, alpha-lactalbumin
dwong tinh va cac triéu chimg ho hép cai thién sau khi bénh
nhéan ngimg hoan toan céc ché pham tir sita. Bénh IPH dugc
hiéu 1a khi bénh nhan c6 DAH tai dién nhung khong tim
duogc can nguyén, sinh thiét phoi khong c6 viém mach phdi.

1n
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2.4. Xur ly va phén tich s0 liéu

S lidu dugc nhap va xir Iy bang phian mém SPSS 20.0.
Bién dinh tinh dugc tinh tin s6 va ty 1& phan trim. Bién dinh
lwong dugce tinh trung binh va d6 l1éch chuan dbi v6i phan
bd chuén, duge tinh trung vi va khoang tr phan vi ddi véi
phan b6 khong chuan.

3. Két qua

Trong thoi gian tir thang 1/2018 dén thang 3/2023 co
14 bénh nhan duoc chan doan DAH tai Trung tam H6 hép,
Bénh vién Nhi Trung wong. Tat ca 14 bénh nhan déu duoc
n6i soi phé quan Iy dich rira phé quan xét nghiém va déu co
hinh anh dai thuc bao dn hemosiderin trén tiéu ban nhuém
sit trong dich rira phé quan. C6 2 bénh nhéan dugc sinh thiét
phdi cho thiy hinh anh chay mau lan téa vao cac phé nang
ma khong c6 hinh anh viém mao mach phoi.

Bang 2. Bac diém chung nhém bénh nhan nghién ctru.

Dic diém Trung vi (khodng tir phan vi)

Tudi khoi phét triéu chimg 4,08 (1,58-5,41) tudi

Tubi chan doan 5,25 (1,67-6,16) tudi

Thoi gian chin doan mudn 1,08 (0,5-1,25) tubi

Ty 1€ nam/nir 5/9 (nam:nir 1a 1:1,8)

Két qua bang 2 cho thay, cac bénh nhan khoi phat triéu
chtng ¢ thoi diém 4,08 (1,58-5,41) tudi, nhung dugc chan
doan DAH Iuc 5,25 (1,67-6,16) tudi, trung binh muén 1,08
nam. Tré nt gdp nhiéu hon nam, véi ty 1€ nam:ntr 1a 1:1,8.

Bang 3. Chén doan trwéc khi dwoc chan doan DAH.

Chén do4n

n %
Thiéu méau chua 16 nguyén nhan 6 42,9
Viém phdi tai dién/kéo dai 3 21,4
Thalassemia 2 14,3
Viém phéi k& 2 143
ARDS 1 7,1

Két qua bang 3 cho thdy, trudc khi dwoc chin doan xac
dinh DAH, bénh nhan thuong dugc chan doan la thiéu mau
chua rd nguyén nhan (42,9%), thalassemia (14,3%) hoac
viém phdi tai didn/kéo dai (21,4%).

Bang 4. Triéu chirng lam sang.

Khéi phat Chin doan
Thiéu mau 14 (100%) 14 (100%)
Ho mau 2 (14,3%) 8 (57,1%)
Kho thd 7 (50%) 12 (85,7%)
Suy hé hép 7 (50%) 11 (78,6%)
St 3 (21,4%) 4(28,6%)
Ran 4m - 2 (14,3%)
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Két qua bang 4 cho thdy, thiéu méau 1a biéu hién thuong
gip nhat ca ¢ thoi diém xuat hién tridu chimg va thoi diém
chan doan. Pa s cac bénh nhan khong c6 biéu hién kho tho
trong giai doan dau (85,7%), ddy c6 thé 1a Iy do bénh nhan
bi bo s6t chan doan trong giai doan som. Tai thoi diém chan
doan, 57,1% bénh nhan c6 ho mau, 78,6% suy ho hép. Triéu
chung s6t va phoi ¢6 ran 4m it gap hon.

Bang 5. Dic diém triéu chirng thiéu mau.

Thiéu mau n

Thiéu mau nhuge sic hong ciu nho 14 (100%)
Hemoglobin 7,843,2 g/dl
Ferritin 458+132 mcg/l

Két qua bang 5 cho théy, tinh chat thiéu mau thuong 14
thiéu mau nhugc sic hdng ciu nho, voi Hemoglobin trung
binh 1a 7,8+3,2 g/dl, tuy nhién khong c6 tinh trang thiéu sit
voi Ferritin trung binh 1a 4584132 mcg/1.

Bang 6. DAu hiéu trén X-quang va cat I&p vi tinh ngwc.

Tén thuwong X-quang nguc Ciit 16p vi tinh ngwe p
Tham nhiém lan t6a 2 phoi 13 (92,9%)

Kinh mo 13 (92,9%)

Day t6 chirc k& 4(28,6%) 8(57,1%) <0,05
Pong dic phoi 2 (14,3%) 5(35,7%) <0,05

Két qua bang 6 cho thy, hinh anh thuong gip trén
X-quang phdi 1a tham nhiém lan toa 2 phdi (92,9%), tuong
{ing voi ton thuong thuong gap trén cat 16p vi tinh 16ng nguc
1a hinh kinh m& lan toa 2 phéi (92,9%). Cét 16p vi tinh phat
hién 57,1% bénh nhan c6 day t6 chirc k&, 1a biéu hién cta
sit trong nhu mé phdi, cao hon ¢ y nghia so voi X-quang
nguc chi phat hién duoc 28,6%. Dong dic phdi ciing co thé
gap trong dot chay mau cip ¢ 14,3% trén X-quang nguc va
35,7% trén cat 16p vi tinh 1dng ngyc (hinh 1).

Hinh 1. Cét I&p vi tinh 1dng ngwe bénh nhan DAH véi hinh anh kinh mo
lan téa 2 phoi.
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Bang 7. Dac diém dich riva phé quan.

Héng 9 (64,3%)
Mau séc Nau, vang 3 (21,4%)

Do 2 (14,3%)
Héng ciu 12 (85,7%)

Pai thuc bao an hemosiderin 14 (100%)

Két qua bang 7 cho théy, da s6 bénh nhan c6 dich soi
mau héng. Dich d6 hoac nau, vang it gap hon. DPai thuc bao
an hemosiderin duong tinh & tat ca cac mau bénh phém dich
rira phé quan cta bénh nhan. Nhu vy, mau sic dich rira phé
quan chi mang tinh chat goi ¥, khong ¢ ¥ nghia khang dinh
hién tugng chay mau phoi.

1o & E
‘s ‘@ 9 °
9 P i -
s @ *
@ s
e 2

Hinh 2. Hinh anh dai thwc bao an hemosiderin trén tiéu ban nhuém xanh
phdi Perl dich rira phé quan cta bénh nhan DAH.

Két qua hinh 2 cho thay, ¢6 2 bénh nhan duoc sinh thiét
phdi déu cho thay hinh anh DAH vé6i nhidu hong cau va dai
thuc bao dn hemosiderin trong phé nang ma khéng c¢6 hinh
anh viém mach hay hoai t mach mau.

B ANCA
®PH

EDj Gng sira

Hinh 3. Can nguyén DAH.

Ké't’qué hinh 3 cho thdy, IPH 1a nguyén nhan thuong
gap nhat (64%). Di ung slta xac dinh ¢ 3 bénh nhan (22%)
va viém mach ANCA xac dinh dugc ¢ 2 bénh nhan (14%).

4. Ban luan
DAH la tinh trang c6 ton thuong lan téa mang mao mach

phé nang & phoi, khién cho méu chay truc tiép tr mao mach
phoi vao phé nang, gay ra ho mau, thiéu mau, khé tho, co
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thé suy ho hap. Bénh hiém gip ¢ tré em nhung 14 tinh trang
nang, co thé de doa tinh mang bénh nhan néu chay mau
ning. Boi bénh dién bién kéo dai, qua nhiéu dot chay mau
phoi s& gay o sat trong khoang k& nhu mo phdi, 1au dai dan
t6i xo phdi. Chan doan som va diéu tri phu hop c6 vai trd
quyét dinh giup 1am ngimg tinh trang chay méu, bao ton
chirc nang phdi cho bénh nhan.

Tir thang 1/2018 dén thang 3/2023, c6 14 bénh nhan
duoc chan doan DAH tai Trung tdm HO hép, Bénh vién Nhi
Trung wong. Ty 1€ tré nit cao hon nam (nam/ntr 1a 1:1,8). Y.
Qivacs (2021) [3] bdo cdo nhom 74 tré DAH trong vong 10
nam tai Trung Qudc cho thiy ty 16 nam/nit 14 1:1,6. Nghién
ctru da trung tdm ciia A.M. Ring va cs (2021) [4] ciing chi ra
bénh gip & nir nhiéu hon (58%).

Céc bénh nhan khoi phat triéu ching ¢ thoi diém 4,08
(1,58-5,41) tudi, nhung dugc chan doan luc 5,25(1,67-6,16)
tudi. Thoi diém chan doan cham 1,08 (0,5-1,25) ndm so v&i
thoi diém bét dau cua bénh. Y. Qi va cs (2021) [3] ciing bao
cdo da sb cac bénh nhan déu duoc chan doan mudn, trung
binh khoang 2 nim. DAH la bénh dién bién kéo dai, trong
giai doan sém co thé chi co biéu hién thiéu mau, cac triéu
ching ho hip nhu ho mau, khé thé, suy hd hap thuong chwa
xuét hién, do vy bac sy 1am sang d& bo sot bénh nay.

Thiéu méu 14 triéu ching thuong gip va xuyén sudt cua
DAH. Nhiéu nghién ctru da chi ra, trong giai doan som, thiéu
mau c6 thé 13 biéu hién duy nhit ciia bénh. Trong nghién ctru
ctia chung t6i, 100% bénh nhan c6 thiéu mau, véi tinh chat
thiéu mau hong cau nho, nhuoc sic. Pay 1a 1y do nhiéu bénh
nhan bi chan doan nham véi cic bénh 1y khac nhu thiéu
mau chua rd nguyén nhan (42,9%), Thalassemia (14,3%).
Tuy nhién, da s6 cac bénh nhan cua chiing t6i khong c6 biéu
hién thiéu sat voi Ferritin trung binh 1a 458+132 mcg/l. Day
1a dau hiéu phan biét thiéu mau do DAH va thiéu mau do
thiéu sat.

O mot s tré tinh trang chdy méau phdi dién bién kéo
dai véi nhiéu dot chay mau cép tinh khién tré kho tha, suy
h6 hip nén tré c¢6 thé duge chin doan viém phdi tai didn
(21,4%). Mot sb truong hop khac tinh trang chay mau mirc
do6 it téi vua nhung lién tuc va kéo dai, tré khong co tri€u
chung ho hay kho thd nhung sau thoi gian dai gay ra hién
tuong {r sit trong nhu mo phoi, biéu hién nhu viém phoi ké
(14,3%).

Ho mau 1a triéu ching kinh dién cua chay mau phéi. Tuy
nhién trong DAH & tré em, ho mau c6 thé khong xuét hién.
Theo A.M. Ring va cs (2021) [4], ho mau chi xuét hién &
42% cac truong hop DAH. Con Y. Qi va cs (2021) [3] thi
bao cdo 64,9% tré DAH c6 ho mau. Trong nghién ctru cla
chung t61, giai doan sém ho mau chi xuét hién & 14,3%, giai
doan mudn & 57,1% céc truong hgp. Tri¢u ching ho mau
xuét hién mudn hodc khong xuat hién 1a Iy do quan trong
khién cho béc sy 1am sang khong nghi t6i va bo sot DAH.
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Trong DAH, méu chay truc tiép tir mao mach phdi vao
phé nang, lam r6i loan tinh trang trao ddi khi nén bénh nhan
dé dang suy ho hap, tham chi truéc khi ho mau xuat hién.
Trong 14 bénh nhan cia ching t61, 78,62% bénh nhan co
suy ho hap & thoi diém chin doan. C6 28,6% bénh nhan st
trong dot ho mau, két qua nay kha twong dong voi nghién
ctru da trung tdm cua A.M. Ring va cs (2021) [4] voi triéu
chung thuong gép la thiéu mau (85%), ho méau (40%) va Y.
Qi va cs (2021) [3] véi 83,8% bénh nhan thiéu mau, 64,9%
c6 ho mau, 44,6% kho thd va giam 6xy mau.

Chan doan hinh anh c6 vai trd quan trong trong chin
doén va dinh hudng can nguyén ho mau no6i chung va DAH
no6i riéng. X-quang nguc 1a xét nghiém co ban hay dugc su
dung trén 1am sang, tuy nhién cac dau hiéu trén X-quang
thuong khong dac hiéu. Trong nghién ctru ctuia chung to1,
cac ddu hiéu trén X-quang thuong gip la tham nhiém lan
téa 2 phdi (92,9%), day t6 chirc k& (28,6%). Cat 16p vi tinh
¢6 kha nang phat hién ton thuong chay mau phdi ciing nhu
x0 hoa khoang k& ctia phoi vurgt troi hon X-quang. Hinh anh
dic trung ciia chay mau phdi trén cat 16p vi tinh 1a kinh mo.
Dong dic phdi ciing ¢6 thé xuat hién trong dot chay mau cip
ning, khi mau 1ap day nhanh chong va toan bo cac phé nang
& mot ving cua phodi. Cac bénh nhan cua chung t6i da sb
déu co hinh anh kinh mo trén cat 16p vi tinh (92,9%), day to
chirc k& ghi nhan & 57,1% bénh nhan, 1a ddu hiéu chi diém
ctia chay mau phdi da dién bién kéo dai, tai dién nhiéu dot
gdy U sat & phoi. Nhu vay, cit 16p vi tinh c6 thé phat hién
t6n thuong chay méau phdi va xo phdi t6t hon X-quang, c6 y
nghia trong chan doan bénh.

Tét ca cac bénh nhan déu duge ndi soi phé quan léy dich
rira phé quan, trong d6 2 bénh nhén c6 dich soi mau do, 9
bénh nhan c6 dich soi héng va 3 bénh nhan c¢6 dich soi nau,
vang. Mau séc dich rira phé quan c6 thé thay ddi tuy thudce
thoi diém soi phé quan. Giai doan méi chay mau, dich soi
¢6 thé mau d6 v&i bénh nhan chay mau ning d at, hodc mau
héng v6i bénh nhan c6 toc do chay mau cham hon. Giai
doan sau chay mau, hong cau trong dich rira bi giang hoa,
thuc bao, dich soi s& dan chuyén sang mau nau hodc vang.
Khi nhuém xanh phd Perl dich rira phé quan, 100% bénh
nhan cd hinh anh dai thuc bao an hemosiderin. Nhu vay,
mau sac dich rira phé quan chi mang tinh chat goi y, khong
¢6 gié tri khing dinh chay mau phoi.

vé nguyén nhan DAH, nhém bénh nhan cta ching t6i
c6 3 tré di ung stta (22%), 2 tré bi viém mach ANCA v6i hoi
chung than phéi, 9 bénh nhan IPH. 2/9 bénh nhan IPH duoc
tién hanh sinh thiét phoi, két qua cho thiy tinh trang DAH
v6i nhiéu hong cau trong 1ong phé nang, dai thuc bao an sit,
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khéng c6 tinh trang viém mach hay hoai tir mach. Két qua
nay cling tuong ty nghién ctru cua Y. Qi va cs (2021) [3] va
A.M. Ring va cs (2021) [4] véi IPH 1a nhom can nguyén
hang dau ciia DAH. IPH 1a mot bénh 1y hiém gip & tré nho,
dic trung boi cac dot chay mau tai dién tir mao mach phoi
vao phé nang dan t6i & hemosiderin trong dai thuc bao in
st cta phoi. IPH thuong din bién man tinh, bénh kéo dai
nhiéu thang va chi dugc phat hién khi tinh trang thiéu mau
da tai dién nhidu dot hodc U sit trong phoi gay nhiing tridu
chtg ho hap rd rét.

5. Két luan

DAH 1a nhom bénh hiém gip, ning né va hay bj bo sot
hodc chin doan mudn & tré em. Bénh dién bién man tinh
v6i tridu ching thuong gip nhit 1a thiéu mau hong ciu
nho. Thiéu mau c6 thé 1a biéu hién dau tién va duy nhat
cua DAH ma khong kém theo ho mau. Vi cac bénh nhan
thiéu mau hong cdu nhé ma khong tim dugc nguyén nhan,
hodc thiéu mau kém viém phoi k&, viém phdi kéo dai/tai
dién, nén chuyén bénh nhan téi nhimng co s& ¢ kha ning
chup ct 16p vi tinh 10ng nguc va ndi soi phé quan lay dich
rira xét nghiém dé chan doan DAH. Hinh anh dai thuc bao
n hemosiderin trén tiéu ban nhudém sat dich rira phé quan
két hop vai ton thuong kinh mo lan toa trén cét 16p vi tinh
cho chén doan xac dinh DAH. Nguyén nhén cta bénh rit da
dang trong d6 IPH 1a nhom hay gip nhat.
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K’ét qua phau thuit ndi soi diéu tri bénh
co that tam vi theo phwong phap Heller-Toupet
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Tém tit:

Muc tiéu: Panh gia két qua phiu thuat noi soi diéu tri bénh co thit tim vi theo phuong phap Heller-Toupet. Poi tugng va
phwong phap nghién ctu: Nghlen ctru md ta hoi ciru duge thue hién tai Khoa Ngoai Tiéu héa - Gan mit, Bénh vién Dai hoe Y
Ha Noi tir thang 1/2015 dén thang 8/2022 trén 71 bénh nhan (BN) b1 co thit tim vi duge phau thuat ndi soi theo phwong phap
Heller-Toupet. Két qua: BN nam (52,1%) nhiéu hon nir (47,9%), tudi trung binh 12 44,9+13,9, 100% BN c6 nudt nghen. Da s6 ¢o
thue quan gian d I1 (76,1%) va mirc d nang cia bénh 6 giai doan I (57, 7%) Do dai dwdng mé co trung bmh 1a 7,4+1,3 cm, thoi
gian phiu thuat 1 135+25 phut. Khong c6 trudng hgp nao phai chuyen moé mé, khong cé tai bién trong mo va bién chirng sau md
lién quan dén phiu thuat. Két qud xa: tot (khong nghen hoic nghen rit nhe) 13 90,1%, trung binh (nghen vira) 14 9,9% va ty 1€ cé
hdi chiing trao nguge trén 1im sang 1a 17%. Khong ¢6 trwong hop nao phai can thi¢p hoic mé lai. Két luan: Ph?lu thuit ndi soi
diéu tri co thit tim vi theo phwong phap Heller-Toupet I3 phwong phép an toan, it tai bién va 6 két qua theo déi xa sau md tdt.

Tir khéa: co thit tAm vi, phdu thuat ndi soi, phwong phap Heller-Toupet.

Chi sé phin logi: 3.2

1. Ddt van de

Co that tam vi 1a bénh hiém gap (ty 1¢ gap 12 0,4-0,6/100.000
ngudi), nhung ¢6 thé gap ¢ moi ltra tudi va ¢ ca hai gidi. Nguyén
nhéan gdy bénh chua rd rang, hai gia thuyét chinh dugc néu ra
dé giai thich hién twong khong c6 hach than kinh & thuc quan 1a
bénh tw mién gay ra qua trinh thodi hoa cia cac té bao than kinh
(twong tu nhu bénh Parkinson) hodc thir phat do nhiém virus
gay doc té bao than kinh dan t6i thodi hoa té bao than kinh [1].

Hién nay, diéu tri c6 nhiéu phuong phap khac nhau c6 thé
tom tit thanh 2 nhom gf”)m: diéu tri noi khoa béng thude chen
kénh calci, tiém doc t6 toxin botulinum (Botox) vao co that
dudi thuc quan, nong thuc quan bang bong va diéu tri ngoai
khoa gdm cit co vong thuc quan dudi niém mac qua ndi soi
duong miéng (POEM) hodc phau thudt cit co thit dudi thuc
quén (phau thuat Heller) [1].

Heller 1a nguoi dau tién thyc hién phau thuat cit co thit
dudi thye quan vao nam 1913, cho téi nay van 1 phuong phap
chinh dé diéu tri co that tim vi. C6 thé ghi nhan Cuschieri va
Shimi la nhiing nguoi dau tién thuc hién ph?lu thuat Heller
bang phau thuat ndi soi vao ndm 1991 [2]. Phau thudt ndi soi
diéu tri co that tim vi c6 wu diém la kha thi, an toan, it dau,
nhanh hdi phuc, thim my nén dugc ap dung rong réi trong diéu
tri co that tam vi [3-5].

Mot van dé con dang duoc thao luan 1a trong phau thuat

Heller thi c6 can tao van chdng trao nguoc khong va phuong
phap tao van nao c6 hi¢u qua nhat? Pa so cac nha khoa hoc ting

*Tac gia lién hé: Email: danghungl214@gmail.com
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ho cho viéc tao van chéng trao ngugc. Van 270° theo Toupet va
van 180° theo Dor dugc ap dung nhiéu hon vi hi¢u qua chong
trao nguoc va it gay hep thuc quan [5-7].

Tai Khoa Phau thuét Tiéu hoa, Bénh vién Hitu nghi Viét
D, cac tac gia thuc hié¢n phau thuat Heller-Toupet béng phau
thudt ndi soi diéu tri co thdt tdm vi tir ndm 2004 va da c6 bai
bao danh gia két két qua sém vé phuong phap phau thuat nay
[8, 9]. Trong thoi gian tir thang 1/2015 tdi thang 8/2022, ching
toi tiép tuc trién khai phau thuat nay tai Khoa Ngoai Tiéu héa -
Gan mat, Bénh vién Pai hoc Y Ha N¢i trén 71 truong hop. Vi
vay, nghién ciru ndy nhim danh gia két qua ciia phau thuat noi
soi diéu tri co thit tim vi theo phuong phap Heller-Toupet tai
Bénh vién Dai hoc Y Ha Noi.

2. D6i tuong va phuong phap nghién ciiu

Nghién cru mo ta hdi ctru duoc thue hién tai Khoa Ngoai
Tiéu hoa - Gan mat, Bénh vién Truong Dai hoc Y Ha Noéi tur
thang 1/2015 dén thang 8/2022. Tiéu chuén chon BN bao gom:
Céc BN dugc chan doan co thit tim vi dua trén triéu chiing lam
sang va cac phuong phap tham do chirc nang. BN duoc phﬁu
thudt ndi soi theo phuo‘ng phap Heller-Toupet. Céc bién sb
nghién ctru cia BN bao gdm tudi, gioi, triéu chimg 1am sang,
can 1am sang, bang diém Eckardt cia BN trudc va sau mo.

T4t ca cac BN dugc thuc hién theo mot quy trinh phau thuat
ndi soi thong nhét véi 5 vi tri dat trocar, bao gdm cac thi boc
tach thuc quén bung 1én cao du dé cit mé co thuc quan, mé co
thyc quan bat dau tir tim vi 1én thuc quan 5-8 cm va mé co vé
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Abstract:

Objectives: This study was carried out to evaluate surgical
outcomes of laparoscopic Heller-Toupet surgery for achalasia.
Methodology: This is a retrospective case series implemented
at the Gastrointestinal Department, Hanoi Medical University
Hospital between January 2015 and August 2022, including 71
patients with achalasia who underwent laparoscopic Heller-
Toupet. Results: 52.1% of patients in the study are male
(more than female 47.9%). The average age of the cohort was
44.9+13.9 years. The incidence of dysphagia was 100%. Most
patients report esophageal dilatation grade II (76.1%) and
disease severity stage I (57.7%). The mean muscle opening
length was 7.4£1.3 cm, the operative time was 135425 minutes.
There was no conversion, no intra-and postoperative adverse
events. Long-term outcomes: good (no or very mild dysphagia)
was 90.1%, moderate (moderate dysphagia) was 9.9% and
clinical incidence of reflux syndrome was 17%. There was
no case requiring intervention or re-operation. Conclusions:
Laparoscopic Heller-Toupet is a safe, low rate of intra- and
postoperative complication, and brings good long-term
outcomes in the treatment of achalasia.

Keywords: achalasia, Heller-Toupet procedure, laparoscopy.
Classification number: 3.2

phia da day 2-3 cm. Bom hoi qua thong da day kiém tra dudng
mé co va thing niém mac thuc quan. Néu khe hoanh rong thi
khau hep lai bang 1-2 miii chi Vicryl 2.0. Giai phéng phinh vi
bfmg dao siéu 4m, tao van kiéu Toupet 270 do phia sau thuc
quan va khau van vao 2 mép cua dudong md co bang chi Vicryl
3.0. Van dugc khau vao cot tru hoanh phai bé“mg 4 miii chi roi,
Vicryl 2.0.

Cac tai bién, ty 1¢ chuyén mo mo, cac két qua soém sau mo
dugc ghi nhan. Theo ddi xa sau mo6 qua tham kham dé danh gia
két qua xa sau mo.

Céc két qua duogc thu thap va phan tich bang phan mém
théng ké SPSS 20.0. Bién lién tuc duge méd ta dudi dang
trung binh £SD va bién roi rac dugc mé ta dudi dang tan sb
va ty 1€ %.
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3. Két qua

Trong 7 nam, c¢6 71 BN co thit tm vi duoc phau thuat noi
soi theo phuong phap Heller-Toupet tai Bénh vién Dai hoc Y
Ha Noi, trong d6 nam gidi chiém 52,1%, nit chiém 47,9%. Tudi
trung binh ctia nhém BN 14 44,9+13,9, thip nhét 1a 21 tudi, cao
nhat 13 78 tudi. 100% BN nghién ciru déu c6 nudt nghen. Diém
Eckardt trude md dugc trinh bay ¢ bang 1.

Bang 1. Diém Eckardt trwéc md.

Tén suét

Tri¢u chimg n % n %
Khong 0 0
. Thinh thoang 3 42
Nuot nghen 71 100 - -
Hang ngay 3 42
M2 bira éin 65 916
Khong 54 76,1
Thinh thoang 5 70
Qe 17 239 : :
Hang ngay 5 70
M®i bira éin 7 9,9
Khong 65 91,6
Thinh thoang 3 42
Dau nguc 6 8,5
Hang ngay 3 42
Mi bita an 0 0
Khong 55 71,5
. <Skg 2 28
Gay sut 16 22,5
5-10kg 3 42
>10 kg 11 15,5

Trén phim chyp X quang thuc quan, thyc quan gian d¢ L, I1, I11,
IV lan luot 14 7,0, 76,1, 15,5 va 1,4%. Chi c6 10 BN duoc do ap
Iyc thyc quan d phéan giai cao trude md va phan loai, trong d6 3
BN thudc loai [, 5 BN thugc loai Il va 2 BN thugc loai III (bang 2).

Bang 2. Két qua can lam sang trwéc mé.

Pic diém n %
Do 1 5 7,0
Po 11 54 76,1

Mirc @9 gian cua thuc quan trén

phim X-quang thyc quan c6 uéng Do 11 11 15,5
thudc PO IV 1 1,4
Téng 71 100
Phan loai dua trén do ap luc thue Loail 3 30
quan do phan giai cao thuc hién Loai IT 5 50
trude mo Loai III 2 20
Téng 10 100

Mirc d6 ning ciia BN duoc trinh bay ¢ bang 3 cho thdy, chu
yeu BN ¢ murc do 1 va 2.

Bang 3. Mirc dd nang clia nhém BN nghién ciru trwede mo.

Giai doan n %

Giai doan 0 (0-1 @) 2 2,8

Giai doan 1 (2-3 d) 41 51,7

Giai doan 2 (4-6 @) 24 338

Giai doan 3 (>6 d) 4 57

Téng 71 100
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Bang 4. Két qua trong mo.

Trung binh 135425
Thoi gian phau thut (phat) Ngén nhat 90
Déi nhit 225
Chung 74413
Chiéu dai trung binh dwomg mé co (cm) ~ Thuyc quan 5,8+1,6
Da day 2,540,6
Chay mau 0
L . Réch mang phéi 0
Tai bién trong mo S
Thiing niém mac 0
Khac 0

Két qua bang 4 cho thy, khong ¢6 truong hop nao phai
chuyén mo6 ma, khong c6 tai bién trong mo, khong c6 thung
niém mac thuc quan khi mo co. Chiéu dai duong mo co
trung binh 14 7,4+1,3 cm. Chiéu dai duong mé co trung binh
vé phia thyc quan 1a 5,8+1,6 cm va chiéu dai duong mé co
trung binh vé phia da day 13 2,5+0,6 cm. Thoi gian md trung
binh la 135425 phut.

Bang 5. Két qua sau mé.

Dic diém n %
Thoi gian ndm vién trung binh (ngay) 5,354

Chay mau 0

Viém phéi 0

Bién chimg sau md :
Thing niémmacthi2 0

Viém gan cép 1
Trung binh 26,6+19,2
Th(rn gian theo doi trung binh Nonnhit 1
(thing) :
Dai nhat 66
Khong 50 70,4
Thinh thoang 14 17,7
Nubt nghen sau md Hang ngay 6 8,5
M?i bita &in 1 34
Téng 71 100
Binh thuong 64 90,1
X-quang thyc quan Luu thong chgm 7 9.9
¢6 udng can quang sau mo Khong luu théng 0 0
Téng 71 100
. Co 55 71,5
Tang can sau mo
Khong 16 225
Khong 59 83,0
. Thinh thodng 5 7,0
Trao ngugc da day - thyc quan sau mo - -
Hang ngay 1 10,0
Téng 71 100

Két qua bang 5 cho thay, sau md, khong co truong hop ndo
¢ bién chimg lién quan dén phiu thuat. 1 BN viém gan cap trong
thoi gian hau phau diéu tri noi khoa sau 10 ngdy BN 6n dinh ra
vién. Thoi gian nam vi¢n trung binh 5,3+5,4 ngay. Thoi gian theo
doi trung binh 14 26,6+19,2 thang, ngin nhit 1a 1 thang va dai nhat
la 66 thang.
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Két qua theo doi xa sau mo cho thay, 90,1% BN khong nghen
hodc nghen rat nhe voi thirc an dac va chup thuc quan klem tra
thdy thude can quang luu thong t6t chi ¢ 9,9% BN ¢6 nudt nghen
mirc d§ trung binh, chup thuc quan kiém tra thay thubc luu thong
qua thuc quan xudng da day cham. 77,5% BN ting cin sau m va
22,5% BN khong tang can.

Dau hiéu 1am sang trio nguoc da day thyc quan sau mé gip 6

17% biéu hién bang néng rét ving trén ron va sau xuong tc, dugc

diéu trj ndi khoa, khong ¢6 BN nio hep thuc quan phai can thiép
hodc md lai.

4. Ban luan

Phau thudt mo co thit dudi thyc quan dugc Heller thuc hién
lan dau tién vao nim 1913 va cho dén nay van la phuong phép
chinh trong diéu tri bénh co thit tim vi. Phau thuat noi soi diéu tri
co tht tim vi duge thyc hién 1an dau vao nim 1991 bdi 2 nhém
nghién ctru cua Cuschieri va Shimi va ngay cang dugc phd cap vi
cac wu diém cua no so véi md mé [2-4]. Céc nghién clru d&u cho
thay phau thut noi soi la phuong phép kha thi, véi két qua som co
nhiéu wu diém hon mé mé va két qua xa ngang bang mé mg. Céc
uu diém ctia phau thuét ndi soi dugc néu ra la glam dau sau mo
giam cac bién chimg cta vét md, an soém hon, giam thoi gian nam
vién, hoat dong trd lai som va tham my. Do vdy, phau thut ndi soi
duoc cho 1a mot wu tién lva chon dé diéu tri dé diéu trj co thit tim
vi, phau thudt md chi con duoc ap dung khi khong c6 chi dinh cua
phau thuét noi soi [2-4].

Céc tai bién trong md 1 rat it va nhe. Tai bién chinh trong mé la
thing niém mac thuc quan. Ty 1¢ thing niém mac thyc quan thay doi
theo cac nghién ctu tir 4-15% [, 6]. Vi tri thung niém mac thuong
xay ra khi ¢t co ¢ phan thip cta duong mo co, vé phia da day, 6 do
16p co mong, 16p co dinh sat 16p dudi niém mac nén kho boc tach va
dé thing hon. Céc 16 thing niém mac thuong nho va thuong duge
khau thanh cong qua ndi soi vi chi PDS hodc Vieryl 4.0. Mot s6
tac gia tang cudng cho duong khau bang tao van 180°, khau up mat
trudc cta phinh vi 16n vao duong maé co theo phuong phap Dor [10].
Trong nghién ctru cua chiing t6i, khong co truong hgp nao bi thing
niém mac thyc quan khi cit co. Kinh nghiém cat mé co thyc quan
ctia ching t6i 1a bt dau duong mé co & phan thép ciia thuc quan, cat
tir 16p co doc sau do dén 16p co vong cho t6i 16p du6i niém mac bang
moc dién va kéo. Khi t&i 16p dudi niém mac, 2 mép co duge nang lén
va kéo sang 2 bén, sau d6 dung dao siéu am tach 16p co thuc quan
khoi 16p niém mac va cat doc tir dudi 1én trén cho téi khi dat duoc
5-6 cm. Viée tach va cit 10p co bang dao siéu 4m dam bao duong cit
co gon, cam mau tt va khong gdy bong niém mac. Sau d6, duong
m co di dan vé phia da day 2-3 cm va ding méc dién dé cat tir tir
ting thd co mot, dac biét than trong khi cét cac soi co sat niém mac.
Cén lyu y 1a khi chay méu & cac mach nho du6i niém mac thi rit can
than khi d6t dién cAm mau tranh lam bong niém mac, nén str dung
gac ndi soi ép vao dé cAm mau va kién nhan cho dén khi mau tu cam.
Chiing t6i kiém tra duong mé co va thing niém mac bang bom nuéc
vao bung, sau d6 bom hoi tir tir qua ong thong da day, néu di cat hét
co thi niém mac thyc quan mau hdng nhat s& phdng lén giira 2 mép
ctia duong mo co, néu c6 thung niém mac thi hoi s& xi qua 16 thing
va d& dang nhan théy.

1



mmssssssmm Khoa hoc Y - Duoc | Y hoc lam sang

Ty 1¢ chuyén md mé trong céc nghién ctru thay doi 0-13%,
nguyén nhan chii yéu 1a thung niém mac va chay mau phai
chuyén mé dé xur 1y [4, 7, 8]. Trong nghién ctru nay, ching toi
khong c6 truong hop nao phai chuyén mo va khong gip kho khan
nao trong mo.

Cac bién chimg sau md c6 thé gap 1-13%. Trong d6, thing
niém mac thir phat gdy viém phtic mac do bong niém mac bang
dao dién khi cat co. Ty 1¢ nay c¢6 thé gip 1-7% [5, 9, 10]. Pay
1 cac bién chimg nang, tuy nhién, voi kinh nghiém va k¥ thuat
clia phau thuat vién ngdy cang hoan thién nén céc tai bién va
bién chimng sau mé ngay cang giam. Chung toi chua gap bién
chting nay trong nghién cuu va chung toi cling rat can trong trong
viéc dung moc dién, nhét 13 khi cit cac soi co sat niém mac da
day. Trong cac BN ciia chung t6i ¢6 1 BN bi viém gan cép, ting
men gan sau md, BN di duoc lam chan doén loai trir cc nguyén
nhan ndi ngoai khoa khac va dugc chi dinh diéu tri noi khoa ha
men gan sau 10 ngay d4 xuét vién an toan. Ching toi nghi ring
nguyén nhan gy tdng men gan 6 bénh nhan nay la do trong qua
trinh phau thudt, gan trai cia BN phi dai nhiéu, chung toi st dung
dung cu vén gan lam giam lugng mau luu thong trong tinh mach
gan trai vé tinh mach chii dudi, trong qué trinh phau thuat da ghi
nhan sy bién d6i mau sic ctia gan trai. Dé han ché bién chimg nay
anh huong toi chirc ning gan, cac ca md sau ching t6i déu danh
thoi gian nghi sau mét khoang dung dung cu vén gan lién tuc.

V& vén de tao van chdng trao nguoc, cic nghién ctru déu
cho thay 1a can thlet tao van chdng trao ngugce dé giam nguy co
trao nguoc sau md vi co thit dudi di bi cat [3, 11]. Hai phuong
phap tao van chdng trio nguoc thuong duge ap dung nhiéu nhat
la Toupet va Dor. Hi¢n nay ciing chua c6 nghién ctru nao chung
minh 0 rang 13 phuong phép nao ¢6 wu diém vuot trdi hon. Tuy
nhién, phuong phap Dor don gian hon va déac biét hiru ich khi
c6 thing niém mac. Phau thuat Toupet c6 tac dung lam tach 2
mép co, ¢6 thé lam giam xo héa chd mo co va gidm tai phat nudt
nghen. Mot nghién ctru so sanh phuong phap Heller-Dor (36 BN)
va Heller-Toupet (24 BN) cho thiy khong ¢6 su khac biét vé nudt
nghen & thoi diém 6 va 12 thang. Nhoém Heller-Dor ¢6 ¢6 ty 1¢
pH bét thuong 24 gio 1a 42%, ty 1¢ pH bét thuong 24 gid cla
nhom Heller-Toupet 1a 21% (p=0,152) [5]. Nhung su khac biét 1a
chua co ¥ nghia thong ké do mau con nho va viée theo ddi, danh
gia chua that day di. Mot nghién ctru thir nghiém 14m sang ngiu
nhién ¢6 dbi chimg nham xac dinh van theo kiéu Dor hay Toupet
co tac dung chéng trao ngugc tt hon da duoc thuc hién. Két qua
cta nghién ctru cho théy, nhém tao van kiéu Dor c6 ty 1€ trao
nguoc thdp hon nhung khéng c6 sw khac biét c6 y nghia vé két
qua sau mo giita 2 phwong phap [11]. Phuong phap tao van 360°
cua Nissen hién nay it dugc ap dung vi co6 nguy co gay hep thuc
quan do tao van qua chat [12].

Chung t6i ¢6 xu hudng st dung phuong phép tao van kiéu
Toupet vi cho rang phuong phap nay lam mé rong 2 mép mo co
nén c6 thé tranh dinh 2 mép dé tranh nudt nghen tai phat.

Ty 1€ céi thién chirc nang, hét nghen cﬁg phau thuat dat cao
t6190-93% [1, 2, 10]. Nhirng trudng hop nu6t nghen sém sau mo
la do m¢ co chua hét. Két qua cua chung to6i 1a 90,1% BN khong
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nghen hodc nghen rat nhe, 9,9% BN c6 nudt nghen murc d6 trung
binh véi thire an dac.

Két qua sau md theo phuong phap Heller thudng 6n dinh lau
dai. Trong nghién ctru cua P. Krishnamohan va cs (2014) [13] hoi
ctru 500 BN voi thoi gian theo doi trung binh 1a 77 thang chi thay
c6 khoang 7,1% xuat hién nudt kho sau mé murc dg nang. Nghién
ctru cua chiing t6i véi thoi gian theo ddi dai nhat 66 thang chi c6
9,9% c6 nuot nghen trd lai sau mo6 muc do trung binh.

5. Két luan

Phdu thuat ndi soi diéu tri bénh co that tam vi theo phuong
phdp Heller-Toupet 1a an toan, it tai bién va c6 két qua theo doi xa
sau mo tot.
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Dac diem lam sang, can lam sang ciia bénh nhan viém phé quan cap
tai Bénh vién Da khoa Y hoc Co truyén Ha Noi

Vii Thi Ngoan!, Ngé6 Quynh Hoa”

Trieong Pai hoc Y Durge Hai Phong, 724 Nguyén Binh Khiém, phirong Ddng Giang, qudn Ngo Quyén, TP Hai Phong, Viét Nam
2Truwong Pai hoc Y Ha Ngi, 1 Ton That Ting, phwong Trung Tuw, qudn Bong Pa, Ha Ngi, Viét Nam

Ngay nhan bai 26/12/2022; ngay chuyén phan bign 28/12/2022; ngay nhan phan bién 19/1/2023; ngay chip nhan dang 24/1/2023

Tém tiit:

Muc tiéu: Mo ta dac diém 1am sang va can lam sang ctia bénh nhan (BN) viém phé quan cép diéu tri ndi tri tai Bénh vién Da khoa
Y hoc Co truyen Ha Noi. Poi tugng va phuong phap nghién ctru: Nghién ciru mo ta cat ngang trén 60 BN viém phe quin cap tr
thang 4/2021 dén thang 12/2021. BN du tiéu chudn dwa vao nghién ciru duwgc tién hanh kham lam sang, ldy mau xét nghi¢m va
chup X-quang ngue. Két qua: Tudi trung binh trong nghién ciru 13 66,78+18,33; BN trén 70 tudi chiém 56,67%; ty 18 BN nam/
nir 1a 1/1,03; 21,70% BN c¢6 hit thudc 13, thude lao. Ho, khac dom vang, dic dinh khé khac va rales phdi la cac tri¢u chimg gip
& tat ca cac BN trong nghién ctru nay. Cac triéu chimg sot, kho thé, dau ngwe khi ho gip véi t 18 it hon, 1in lwot 13 63,30, 28,33
va 46,67%. Hau hét BN c¢6 chit lui d6, réu ludi vang, mach phu sac. Xét nghiém mau ngoai vi cho théy s lwgng bach cau ting,
chii yéu bach ciu da nhan trung tinh. Xét nghiém téc d mau Ling (VSS) va CRP (C-reactive protein) ting cao véi gid tri trung

binh 12 36,33+15,47 mm va 25,49+16,08 mg/1.

Tir khda: bach cau da nhan trung tinh, viém phé quan cap, xét nghiém mau, y hoc co truyen.

Chi sé phin logi: 3.2

1. Dt van deé

Viém phé quéan cap 1 tinh trang viém nhlem cap tinh cta niém
mac phé quan 6 nguoi trude do khong co ton thuong. Néu khong
bi boi nhiém, bénh co thé khoi hoan toan khong aé lai di chimg,
tuy nhién néu khong duoc diéu tri kip thoi ¢6 thé gdy viém phoi
thr phat [1]. Khoang 5% ngudi truéng thanh c6 mét dot viém
phé quan cdp mdi nam. Tai My, viém phé quan cép 1a mot trong
muoi bénh pho bién nhét duge diéu tri ngoai tri [2]. Bénh anh
huong dén khoang 44/1000 ngudi trén 16 tudi mdi nim & Anh,
voi khoang 82% cac dot xay ra vao mua thu hodac mua dong [3, 4].

Biéu hién 14m sang chinh ctia viém phé quan cép 14 ho va khac
dom. Nhiém tring dugc cho 1a tic nhan chinh gdy viém phé quan
cép, trong d6 virus chiém 50-90% céc trudng hop, dién hinh 13
Influenza A va B, Myxovirus, cac Rhinovirus, Coronavirus, virus
dai thyc bao duong ho hép, Adenovirus, Enterovirus va mot so
chung virus herpes. Mot so it gdy ra do nhom céc vi khudn dién
hinh nhu Streptococcus pneumonia, Haemophilus influenzae
hodc cac vi khuan khong dién hinh nhw Chlamydia pneumoniae,
Mycoplasma pneumoniae (3, 5].

Viém phé quan cp don thudn & ngudi 16n c6 thé ty khoi khong
can diéu tri néu khong bi boi nhiém. Muyc tiéu chinh ciia diéu tri
la giam mic d§ nghiém trong cua céac tri¢u chung, nhung cai
thién chirc ning va chat luong cudc song ciing rit quan trong. Cac
phwong phép diéu tri thuong duoc st dung nhu van dong tri liéu ho
hép, khang sinh néu c6 bdi nhiém hodc do vi khuan, ha sdt, giam
ho, long dom, gidn phé quan...[6]. Cac phuong phap ndy khd an
toan, tuy nhién cling 6 mot sd tac dung khong mong mubn nhu di
{mg, budn ndn, tiéu chay, dau dau...

*Tac gia lién hé: Email: ngoquynhhoa@gmail.com
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Theo y hoc ¢d truyén, viém phé quan cip duoc mé ta trong cac
chimg “khai thdu”, “dam am”. Nguyén nhin do ngoai nhan gém
phong han, phong nhiét va khi tdo, ngoai ra ciing lién quan chat
ché véi cac tang phu [7]. Voi mdi nguyén nhan gay bénh s€ ¢6
phuong phap diéu tri dung thudc, khong dung thude phi hop [8].

Dé chuan bi day du céac nguon luc ca vé nhén lyc, thude va
trang thiét bi trong diéu tri BN viém phé quéan cép tai bénh vién,
ching t6i tién hanh nghién ctru nay voi myc tiéu: “Mo ta dac diém
lam sang (y hoc hién dai, y hoc c6 truyén) va cin 1am sang cua BN
viém phé quan cép diéu trj tai Bénh vién Da khoa Y hoc C0 truyén
Ha Noi”.

2. Boi tugng va phuony phap nghién ciiu
2.1. Doi twong nghién cieu

La cac BN diéu tri ndi tra tai Bénh vién Pa khoa Y hoc CH
truyén Ha Noi tir thang 4/2021 dén thang 12/2021. Tiéu chuén lua
chon theo y hoc hién dai: lam sang: c6 st hodc khong, ho <3 tuan,
ho khan hodc ho ¢6 dom, nghe phdi c6 rales ngay, rales rit hodc
rales 4m. Can lam sang: bach cau da nhan trung tinh >80%, VSS
ting, CRP >10 mg/l, X-quang phdi binh thuong hodc thanh phé
quan day. Da dugc chan doan loai trir cac bénh déng mic trong
dot bénh nay nhuw COVID 19, viém phdi, hen phé quan, gian phé
quan boi nhlem di vét duong tha, lao ph01 ung thu phé quén -
ph01 dot cap suy tim xung huyét. Tiéu chudn lya chon theo y hoc
co truyen BN duogc chan doan khai thau thé phong nhiét (8]. Ticu
chuén loai trur: da c6 bénh 1y ho hap trudc d6 nhu lao ph01 bénh
phdi tic nghén man tinh, hen phé quan, gidn phé quan, viém phé
quan man tinh, ung thu phoi, tran dich mang phoi. Suy gan, suy
than, suy tim ndng.
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Abstract:

Objectives: To describe the clinical and paraclinical features
of inpatients with acute bronchitis treated at Hanoi Hospital of
Traditional Medical. Subjects and methods: A cross-sectional
study was conducted on 60 acute bronchitis patients from April
to December 2021. Eligible patients included in the study were
carried out with clinical examination, blood test, and chest
X-ray. Results: The mean age in the study was 66.78+18.33
years old; the patients over 70 years old are 56.67%; the
female/male ratio is 1/1.03; 21.70% of patients had smoking
tobacco and pipe tobacco. Cough, thick sticky yellow sputum
difficult to expectorate, and crackles were common symptoms
in all patients in this study. Fever, dyspnea, and chest pain while
coughing accounted for 63.30, 28.33, and 46.67%. Most of the
patients had a red tongue, yellow tongue moss, and float fast
pulse. Peripheral blood tests showed that increased amount of
leukocytes, mainly in neutrophils. Erythrocyte sedimentation
rate and C-reactive protein (CRP) increased with mean values
of 36.33+15.47 mm and 25.49+16.08 mg/1.

Keywords: acute bronchitis, blood tests, neutrophils, traditional
medicine.

Classification number: 3.2
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2.2. Phuwong phap nghién ciru
Thiét ké nghién ciru: Mo ta cit ngang.

Cé mau: Nghién ctru sir dung phuong phap Iy mau thuan tién,
¢6 chu dich 60 BN dugc chan doan viém phé quan cap theo tiéu
chuan lya chon néu trén.

Quy trinh nghién ciru: BN dap (mg du tiéu chuan lya chon theo
y hoc hi¢n dai, y hoc ¢0 truyén va tiéu chuan loai trr duge dua vao
nghién ciru, thu thap cic chi ticu theo doi va danh gid.

Cdc chi tiéu theo ddi, danh gid: dac diém chung cua ddi tuong
nghién ciru: tudi, gidi, tién sir (hit thude 14, thude lao va cac bénh
kém theo); dic diém lam sang bao g6m cac triéu ching: sdt, ho,
khac dom, kho th, dau nguc, rales phoi (rales rit, rales ngdy, rales
am); dic diém 1am sang y hoc c0 truyén: chat ludi do, réu ludi
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vang mong; maqh phu séc; dac diém cén lam sang: s0 luong bach
cau, ty 1¢ bach cau da nhan trung tinh, VS, CRP.

Xt Iy 56 liéu: S6 liéu dugc xir 1y bang phan mém SPSS 20.0.
3. Kétqua
3.1. Pic diém chung

Két qua bang 1 cho thdy, trong s6 60 BN nghién ctru, nhom
tudi >70 trd 1én chiém ty 1€ cao nhét véi 56,67%, khong c6 BN
ndo dudi 30 tudi. PO tudi trung binh 13 66,78+18,33, nhé nhit 1a
31 tudi, 16n nhat 1a 88 tudi. Ty 1é nam gi6i trong nghién ctru la
51,67%, nit gi6i 1 48,33%. Ty 1& nam/nir 1a 1/1,03. Ty 1é BN hit
thudc 1a, thude 1o 1a 21,67%.

Bang 1. Cac dic diém chung cua ddi twong nghién ctru.

Dic diém So lrgng (n=60) Ty 1¢ (%)
18-29 0
e 30-49 12 20,00
b9 tudi
50-69 14 23,33
>70 34 56,07
Tui trung binh (nim, XSD) 66,78+18,33
Nam 31 51,67
Gioi
Nir 29 48,33
P Co 13 21,67
Hut thuoc 1a, thuoc lao
Khong 47 78,33
o bii thao dwong 21 35,00
Cdc bénh kem theo o
Tang huyetap 5 8,33

3.2. Dic diém lim sing

Két qua bang 2 cho théy, tit ca BN trong nghién ctru dugc chin
doan viém phé quan cap déu co triéu chimg ho ¢6 dom, khac dom
vang, dic dinh, kho khac va rales phdi (100%). Céc triéu chimg
sbt, dau nguc khi ho, kho tho gap it hon véi ty 1¢ 1an luot 1 63,33,
46,67 va 28,33%.

Bang 2. Cac dic diém 1am sang cuia dbi twong nghién ciru.

Dic diém 1Am sang S6 lrgng (n=60) T§ 18 (%)
St 38 63,33

Ho ¢ dom 60 100

Khac dom vang, dac dinh, kho khac 60 100

Dau ngyc khi ho 28 46,67
Kho tho 17 2833
Rales ngdy 21 35,00
Rales rit 13 21,67
Rales am 26 4333

3.3. Dic diém triéu chirng y hoc o truyén

Bang 3. Cac dac diém triéu chirng y hoc ¢b truyén clia d6i twong nghién
clru.

Dic diém triéu chimg y hoc ¢6 truyén S6 rgng (n=60) Ty 1€ (%)

Chat ludi do 57 95

Reéu ludi vang mong 57 95

Mach phu sac 55 91,67
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Trong 60 BN nghién ctru, c6 95% BN c6 chét ludi do, réu ludi
vang mong va 91,67% c6 mach phu sac (bang 3).

3.4. Dic diém cgn lim sang

Két qua bang 4 cho thiy, s6 lrong bach cau va ty 18 bach cﬁ}l da
nhan trung tinh tang cao gap ¢ da s6 cac BN (55 va 53,33%). Tat ca
cac BN déu co VSS va CRP tang cao voi gia tri trung binh lan luot
1a 36,33+15,47 mm va 25,49+16,08 mg/I.

Bang 4. Dac diém can lam sang cla di twong nghién ciru.

Chi sb S6 lrong (n=60) TY 18 (%)
61 Binh thuong 27 45
b:c; o Gy - 1ne 33 39
X+SD 10,57+3,47
Bachciuda  Binhthuong 28 5333
nﬁﬁn trung Tang 32 53,33
tinh (%) %+SD 72,77+12,36
Binh thuong 0
VSS (mm) Tang 60 100
x+SD 36,33+15,47
Binh thuong 0
CRP (mg/l) Tang 60 100
x£SD 25,49+16,08
4.Ban luan

Két qua nghién cru cta ching toi cho thay, nhom tir 70 tudi tro
16n chiém ty 18 cao nht (56,67%). D6 tudi trung binh 13 66,78+18,33,
nho nhét 13 31 tudi va 16n nhat la 88 tudi. Két qua nay cao hon so v6i
nghién ctiru cua W.Y. Kim va cs (2020) [8] voi tudi trung binh trong
nghién ciru 1a 39+12,40; C. Llor va cs (2013) [9] v6i tudi trung binh
1245,10+14,3; L. Zehui va cs (2017) [10] 14 44,21£11,55 tudi va L.
Yu (2015) [11] v6i tudi trung binh ctia BN 1a 36,2+11,34. Y. Yi va
¢s (2019) [12] nghién ctru trén 84 BN viém phé quan cép cho két
qua nhom tubi pho bién 1a 34-49, trung binh 1a 39,05+13,04 tudi.
Theo két qua nghién ctru ciia Y. Kangtai va cs (2021) [13], tudi méc
viém phé quan cép tir 1a 21-73, trung binh 1a 49,61£10,27. Pay 1a
dac diém chung cua BN vao diéu trj ndi tra tai cac bénh vién y hoc
) truyén, trong d6 c6 Bénh vién Da khoa Y hoc Co truyén Ha Noi.

Trong nghién ciru cia ching t6i, ty 16 BN nam va nit gan nhu
twong dwong nhau (48,33 va 51,67%) véi p>0,05. So sanh vdi
nghién clru cua Y. Kangta1 va cs (2021) [13] trén 102 BN nhan thay
ty 1¢ viém phé quan cip & nam gi6i 1a 46,08% va nir gioi 1a 53,92%.
Trong khi d6, Y. Yi va cs (2019) [12] nghién ctru trén 84 BN viém
phé quan cép, cho thay ty 1& nam gidi 13 46,43%, nit gidi 13 53,57%.
T. Cheng va cs (2019) [14] nghién ctu trén 78 BN nhén thiy ty 1¢
nam va nit bi viém phé quan cép 1a 52,56 va 47,44%. Trong nghién
ciru cta L. Yu (2015) [11] trén 60 BN viém phé quan cap, ty 1&
nam va nit déu 1a 50%. Y. Shanjun v cs (2014) [15] nghién ciru
trén 78 BN, ty 1¢ nam 1a 52,56%, ty 1¢ nir 1a 47,44%. L. Zehui va cs
(2017) [10] nghién ctru trén 106 BN, ty 1¢ nam 1a 63,31%, ty 1¢ nir 1a
36,79%. T. Xiaochun va cs (2017) [16] nghién ctru trén 62 BN, ty I¢
nam la 64,52%, ty 1¢ nit 1a 35,48%. Nhu vay, két qua cua chung toi
¢d su tuong dong voi nghién ctru cia Y. Kangtai va cs (2021) [13],
Y. Yi va cs (2019) [12], T. Cheng va cs (2019) [14], L. Yu (2015)
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[11], Y. Shanjun va cs (2014) [15]. Nhung lai c6 su khac bi¢t véi
nghién ctru cua L. Zehui va cs (2017) [10], T. Xlaochun vacs (2017)
[16]. Su khac biét nay c6 thé do cach thirc chon mau va dia diém
nghién ctru khéac nhau.

Ty 1¢ BN hut thudc 1a, thudc lao trong nghién ciru ciia ching i
14 21,67%. Két qua nay tuong ddong v6i nghién ctru cia W.Y. Kim
va cs (2020) [8] trén 246 BN (24,44%), nhung lai thap hon cia C.
Llor va cs (2013) [9] khi nghién ctru trén 416 BN viém phé quan cap
co ty 1 BN hut thudc 14 1a 52,64%. Khoi thude 14 chira nhidu chat
kich thich dang khi hodc hat nhé. Céc chat kich thich nay 1am thay
d6i céu trac ctia niém mac phé quan din dén ting sinh cac tuyén phé
quan, té bao tiét nhay va lam mit cc té bao ¢6 1ong chuyén. Nhimg
thay doi nay lam tang tiét nhdy va giam hiéu qua thanh loc ciia hé
théng nhay - 16ng chuyén & niém mac phe quan. Nguy co viém
duong ho hap nhu viém phé quan, viém phdi va bénh cum ¢ ngudi
hut thude cao hon & ngudi khong hut thude. Nguoi hut thude khong
chi phai chiu dung mac bénh tat nhiéu hon ma ho phai chiu bénh tat
& mirc do nang hon [17, 18]. Hut thude 1am suy yéu hé mién dich
ciia co thé, din dén ty 16 mic cac bénh ho hap cip tinh & ngudi khoe
manh hit thudc cao hon ngudi khoe manh khong huat thude 1,5-7
lan. ‘Trong thudc 1ao, ham luong nicotin 1én tdi 9%, cao hon so voi
thudc 14 thong thuong (1-3%) va khoang 56 chat doc hai khac nhau.
Khi vao ph01 céc chat ndy ciing gdy ton thuong phe quan phoi, gay
viém, tang tiét dom nhay, giam suy giam hé mién dich ciia co thé,
lam gia ting nguy co méc céc bénh Iy ho hép, trong do6 co viém phé
quan cap [19].

Dbi tuong nghién ciru méc cac bénh 1y kém theo 1a dai théo
duong chiém ty 1& cao nhét (35%) va tang huyét ap (8,33%). Trén
BN déi thao dudng, luong duong huyét ting cao, ddy 1a moi truong
thuan loi cho vi khudn phat trién. Ddng thoi, dai thao duong lau nam
co thé gay suy giam chirc ning cta hé mién dich. Chirc ning cua
cac té bao da nhan trung tinh va dai thyc bao nhu hoa img dong, két
dinh, thyc bao... bi giam sit rd rét. Mat kha nang diét vi khuén noi
bao cta cac goc tu do, superoxide va hydrogen peroxide. Bén canh
d6, cac té bao lympho ciing bi giam sut vé s6 luong va chat luong.
Khéng thé do cac té bao mién dich tiét ra ciing bi suy giam hodc
khong con kha ning kim, diét vi khuan. Ngoai ra con co vai tro cia
hé mao mach. O BN dai thao duong, cac mach mau bj ton thuong
nhiéu ¢ 16p té bao ndi mac, céc té bao hf”)ng cau giam sy mém déo
va s trao doi 6xy & m bi rdi loan khién cho sirc khang khuén tai
chd bi suy gidm. Cudi cling, céc bénh ly ph01 hop ciing gop phan
1am giam strc dé khang cua co thé va tao dicu kién cho vi khuan xam
nhdp gay viém phé quan. Theo y hoc cd truyén, nhing BN déi thao
duodng, “giai doan trung ky... co thé dan dén khi am ludng hu, can
than am hu, phé ty bt tac”, “giai doan cudi, am ton anh huong dén
duong, 1am cho 4m duong khi huyét ludng hu”. Trén nén chinh khi
trong co the suy giam, ngtl tang hu nhugc, chu yeu la than, ty vi va
phe Phé rét d& bi ngoai ta xAm nhép gy ra bénh, dan toi tuyén phat
that - thuong, phé khi thuong nghich, phat ra ho [7, 8]. Mot s6 nhom
thudc didu trj ting huyet ap lam trdm trong thém tinh trang co that
phe quan. Nhu thudc chen beta giao cam nén duoc than trong 6 BN
ging stc gy co thit phé quan. Thudc tre ché men chuyén thuong c6
tac dung phu gy ho khan rat kho chiu. Nhimg BN tang huyét 4p ¢6
strc dé khang suy glam thi dé dan den tinh trang boi nhiém duong ho
hép, trong d6 co viém phé quan cép.
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Két qua nghién ciru cho thy, cac tridu chimg ho ¢6 dom, khac
dom vang, ddc dinh, kho khac va rales phéi (rales ngay hoac rales
rit hodc rales am) gap o tat ca cac BN. Két qua nay twong dong véi
nghién cau C. Llor va cs (2013) [9], L. Yu (2015) [11], T. Cheng va
s (2019) [14], Y. Yiva cs (2019) [12], W.Y. Kim va cs (2020) [8], Y.
Kangtai va cs (2021) [13].

Ho la triéu ching dién hinh cta viém phé quan cép, ¢6 thé ho
khan hodc ho c¢6 dom. Trong mét sb trudng hop, ho c6 thé kéo dai
nhiéu tuan do ting tinh phan tmg ciia phé quan sau nhiém tring. Tat
ca cac BN déu c6 khac dom vang, ddc dinh, kho khac; co thé do cach
chon ddi twong nghién ciru déu 13 nhitng BN dang c6 tinh trang nhiém
tring. Pa s6 trong nghién ctru gip nhiéu rales ngay do tinh trang ting
xudt tiét cac dich nhay dinh vao thanh cac phé quan 16n 1am hep long
phé quan va rales 4m do su di dong cia céc chat tiét & trong cac phé
quéan 16n, vira va tiéu phé quan.

Céc triéu chimg sot, kho the, dau ngue khi ho gap vai ty 18 it hon
14n lugt 1 63,33, 28,33 va 46,67%. So vdi nghién ctru ctia C. Llor va
¢s (2013) [9], st chiém 62,30%, khé tho 1a 33,65% va dau ngyc khi
ho 13 82,45%. BN ¢6 sot 1a vi trong dot cap, nguyén nhan chinh la do
nhiém khuan duong ho hap. Kho tho 1a két qua cia dau ngyc hoic
cam giac thit nguc khi hit th, khong phai tir tinh trang thiéu 6xy. Dau
nguon gbe do co vi BN ho lién tuc. Chimg khé thg chi quan la két
qué ciia dau ngyce hodc cam giac thit nguc khi hit tho, khong phai tir
tinh trang thiéu 6xy.

Céc triéu ching vé mach va ludi cua BN nghién ciru da s phu
hop v6i viém phé quan cap thé phong nhiét (chat ludi do va réu ludi
vang mong chiém 95%, mach phu sac 1a 91,67%).

Trong nghién ctru ciia chung toi, tat ca cdc BN déu co ting VSS va
CRP. 2 chi s6 nay dugc coi nhu yéu t0 tién lugng tinh trang boi nhiém
vi khuan ¢ BN viém phé quan cép. Nhimg trudng hop boi nhidm ciing
¢ thé dugc dinh hudng phat hién théng qua bién doi ctia cong thirc
bach ciu, nhat 1 bach cau da nhan trung tinh. Két qua nghién ctru cua
chiing t6i thap hon so véi nghién ctru ctia Y. Kangtai va cs (2021) [13],
s6 luong bach ciu trung binh chiém 12,13+0,86 G/1, ty 1 bach cau da
nhan trung tinh trung binh 1a 85,32+6,41%, gia tri VSS trung binh la
29,45 mm va CRP trung binh 1a 32,74 mg/I [14].

5. Két luan

Qua nghién ctru trén 60 BN viém phé quan cAp tai Bénh vién Da
khoa Y hoc Co6 truyén Ha Noi, chiing t6i rat ra mot so két luan sau:

- Tudi trung binh trong nghién ctru 14 66,78+18,33, gip nhiéu nhét
& nhom tudi trén 70 tudi. Ty 16 nam/nit 1a 1/1,03. C6 21,70% BN co
tién st hut thude 14, thude 1a0. Cac bénh kém theo thudng gap la dai
thao duong (35%) va tang huyét ap (8,30%).

- Ho, khac dom vang, dac dinh kho khac va rales phéi (rales ngay,
rales rit, rales am) la cac triéu chung gép ¢ tat ca cac BN. Cac tri¢u
chung gap vai ty 1€ it hon 1a sot, kho tho va dau nguc khi ho.

- Tét ca cac BN déu c6 VSS va CRP ting cao vdi gid tri trung binh
1an luot 13 36,33+15,47 mm va 25,49+16,08 mg/l. S luong bach cau
va ty 1é bach cdu da nhén trung tinh tang cao gap & da sb cac BN (55
va 53,33%).
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Ty 16 xuét hién cac chimg trang theo y hoc ¢ truyén ¢ dbi tuong
nghién ctu la: 95% BN co6 chat ludi do, réu ludi vang mong va
91,67% c6 mach phu sac.
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Xac dinh thanh phan loai giun mée (4ncylostoma duodendl, Ancylostoma ceplanicum) va glun mo
Necator americanus gay bénh cho ngwdi tai tinh Tay Ninh bing ky thuat sinh hoc phén ti

Lé Pirc Vinh, Tran Trinh Vwong, Nguyén Kim Thach*
Trieong Pai hoc Y khoa Pham Ngoc Thach, 2 Dwong Quang Trung, phwong 12, qudn 10, TP H6 Chi Minh, Viét Nam
Ngay nhdn bai 22/3/2023; ngay chuyén phan bién 24/3/2023; ngay nhan phan bién 18/4/2023; ngay chap nhan dang 21/4/2023

Tom tit:

Nhiém giun méc/mé ¢ ngudi Viét Nam 1 bénh kha phé bién. Tac nhan giy bénh 1 Necator americanus va Ancylostoma duodenale.
Mot s6 nghién ciru gan diy da xac dinh thém mét tac nhian méi gdy bénh trén nguoi - giun méc Ancylostoma ceylanicum, von
thwong ky sinh & ché. Nghién ciru si dung ki thuit PCR 16ng (nested PCR) va giai trinh tw gen nhdm xac dinh sy hién dién va
thanh phan ciia cac loai giun méc A. duodenale, A. ceylanicum va giun mé N. americanus. Cac miu phan ngwoi dan nghi nhiém
song tai xa Thanh Binh, huyén T4n Bién, tinh Tay Ninh dwoc tién hanh nudi cdy, thu thap Au tring va xac dinh so' by bang hinh
thai hoc. 65 miu DNA dwoc tach chiét tir cac méu 4u tring ding cho cac ky thuat sinh hoc phan tir. Két qua cho th{ly, 44 miu
don nhiém N. americanus (67,7%), 11 miu A. ceylanicum (16, 9%) va 1 mau A. duodenale (1,6%). Cac trudmg hop dong nhiém
(13,8%) 1a A. ceylanicum va N. americanus. N. americanus ¢o ngudn gdc gan véi loai dwgc cong bd tai Malaysia, A. ceylanicum
co nguon goc gan voi loai da cong b tai Thai Lan. Két luén, tai xa Thanh Binh, loai méi A. ceylanicum pho bién hon loai truyen

thong A. duodenale, chiém 95,2 so v6i 4,8%.

Tir khéa: Ancylostoma ceylanicum, gidi trinh tw gen, Necator americanus, PCR 10ng, phin ngudi, phwong phap Sasa.

Chi 6 phdn logi: 3.3

1. Mé dau

Nhiéu nghién ctru chi ra nhiém giun méc/mod & nguoi tai cac
tinh mién Pong Nam Bo ciia Viét Nam chiém ty 1& con cao, du
rang ca ty 1¢ va cuong do nhiém dang giam dan do 4p lyc cta thude
didu trj va céc yéu to xa hoi khac tac dong. 0 nguoi Viét Nam, giun
moéc gdy bénh 14 A. duodenale, chiém ty 1& thip hon so véi loai
giun mo N. americanus. Gan day, mot bao céo di tim thay diu vét
ctia loai giun moc A. ceylanicum bang k§ thudt phan tir va két luan
lodi nay co ty 18 nhiém thap.

A. ceylanicum va A. duodenale dugc goi chung la giun moc va
do vong doi phat trién kha giong voi loai giun mo N. americanus
nén 3 loai giun nay thuong dugc ghép chung véi nhau bang danh
tir giun moc/mo [1-3]. Chan dodn nhiém bénh thuong dua vao hinh
thé trimg va 4u tring cta 3 loai giun tir bénh phim phan. Piém
khéc biét vé hinh thé hoc giita cac loai la rat nho, nén viée dinh
danh con nhiéu diém chua rd rang. Vi vy, han ché cua chan doan
hinh thé hoc khi ap dung thuc té la chi dung lai & mtc do chan
doan chung chung, d6 1 ¢6 hay khong nhiém giun moc/mo.

Vi sy phat trién cua k¥ thuat sinh hoc phan ti, chén doén
dinh loai da chinh xac va toan di¢n. Ky thudt phan tir, dac biét la
giai trinh tw gen d4 khic phuc duoc nhimg nhuoc diém ton tai cta
cac ky thuat chan doan truyén thong. Ngoai ra, ky thut nay co
kha nang xac dinh loai giun moc 4. ceylanicum gy bénh & ngudi
Viét Nam c6 ngudn gbc tir dong vét [4, 5]. Nghién ctru nay duoc
tién hanh nham xac dinh chinh x4c thanh phan timg loai giun moc,
giun mo gy bénh ¢ nguoi dan bi nhiém cu ngy tai xa Thanh Binh,
huyén Tan Bién, tinh Tay Ninh. Tur d6 nghlen ciru gop phan lam
sang t0 hién trang nhiém loai giun moé hay giun méc nao 1 phd
bién ¢ nguoi Viét Nam.

*Tac gia lién hé: Email: nguyenkimthach@pnt.edu.vn
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2. D6 tuong va phuong phap nghién ciiu
2.1. Péi twong

Tu thang 2/2022 dén 8/2022 tai xi Thanh Binh, huyén Tan
Bién, tinh Tay Ninh, 65 nguoi dan song tai day dugc xéac dinh
nhiém giun thong qua phuong phap nudi cdy mau phan phdi hop
voi ky thuat soi truc tiép. Au tring giun méc/mo duoc thu thap tir
cac mau phan trén duge su dung cho nghién ctru.

2.2. Phwong phdp nghién ciru

Hoa chat va méi truong cdy phan bing phuong phap Sasa sir
dung trong nghién ciru nay dwoc san xuat tir Hing Merck (Birc).
Kit tach chiét DNA ciia Hang ABT Biological Solution Company
Limited, Viét Nam (Ha Dong, Ha Noi, Viét Nam). Cac hoa chét
thuc hién k¥ thuat PCR cua Hang Promega, M. Trinh ty cdc doan
moi cia céc gen dugc tong hop bai Cong ty IDT, Singapore.

Dia diém nghién ciru 1a Phong Thi nghiém ciia BO mon Ky
sinh Y hoc, Khoa Khoa hoc Co ban - Y hoc Co sd, Truong Dai
hoc Y khoa Pham Ngoc Thach va gidi trinh tu gen tai Cong ty
First BASE Laboratories-Axil Scientific, Singapore.

Xdc dinh hinh thé du trimg va trimg ciia giun méc/mo bang soi
triee tiép dudi kinh hién vi: Xét nghiém tim soat nhiém giun cho
nguoi dan tinh nguyén bing phuong phap nudi cdy Sasa va soi
tryc tiép dudi kinh hién vi x4c dinh dugc cac truong hop duong
tinh nguoi dan nhiém bénh giun moc/mo. Tién hanh thu thap tit
cé Au tring giun trong timg mau cy bang k¥ thuat ly tim lang cin
v6i toe d6 3.000 vong trong 5 phut. Phan cin ling sau ly tim dugc
soi du6i kinh hién vi kiém tra sy hién dién 4u tring giai doan I, II
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Abstract:

Hookworm infections are common in Vietnam and are caused
by two known pathogens: Necator americanus and Ancylostoma
duodenale. Recent studies have identified a new hookworm species
- Ancylostoma ceylanicum, which typically parasitises in dogs. To
determine the prevalence of these three hookworm species: A.
duodenale, A. ceylanicum, and N. americanus, nested PCR and
gene sequencing were employed in fecal samples from suspected
individuals residing in Thanh Binh commune, Tan Bien district,
Tay Ninh province. Larvae were collected and identified by
morphology before 65 DNA samples were extracted and analysed
using molecular biology techniques. Results showed that 67.7%
(44/65) of the samples were infected with N. americanus, while
16.9% (11/65) and 1.6% (1/65) were infected with A. ceylanicum
and A. duodenale, respectively. Co-infection was present in 13.8%
of cases, with A. ceylanicum and N. americanus being the most
common combination. The origin of the N. americanus species
identified was found to be closely related to that reported in
Malaysia, while A. ceylanicum was more closely related to the
species reported in Thailand. In conclusion, the study found that
the new hookworm species 4. ceylanicum was more prevalent
than the traditional species A. duodenale in Thanh Binh commune
(95.2 vs 4.8% of hookworm infections).

Keywords: Ancylostoma ceylanicum, DNA sequencing, human
faeces, Necator americanus, nested PCR, Sasa method.

Classification number: 3.3

ciia giun. C4 dinh 4u tring giun bing dung dich con 70°. V&i mdi
truong hop bénh nhan bi nhiém, chon ngau nhién 5 au trung giun
bang micropippete dudi kinh hién vi soi ndi SZ51, cho vao 1 ong
nghiém tri tao thanh mau ngudn cho k§ thut phan tir.

Tdch chiét DNA: Mdi mau cdy chira 5-10 4u tring giun duoc
tién hanh tach chiét DNA bang kit tach chiét Top Pure genomic
DNA extraction kit (Hang ABT, Ha Pong, Ha Noi, Vi¢t Nam). Sau
khi tich chiét, DNA mau nghién ctru nay duoc luu trir & -70°C.
DNA duoc ap dung 1am khuén tong hop cho 2 budc ciia ky thuat
PCR long gom [6]:
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Budc 1: Nhan lugng doan DNA dich ¢ kich thude da xac dinh
bing mdi NC1 F va moi NC2 R dic hiéu cho gidng Ancylostoma
spp. va loai N. americanus ctia ving trinh ty gen 28S rRNA-ITS2.
Trong thé tich 20 pl phan tmg c¢6 thanh phI:ll’l gbm 4 ul dém Taq
(10X), 4,8 pl MgCl, (25 mM), 0,5 pl moi loai méi déc hi¢u, 4 pl
DNA mau pha loang (20 ng), 1,5 pl mdi loai ANTP’s (10 mM) va
0,2 pl enzyme Taq polymerase (5 U/ul), nudc khir ion bo sung cho
du thé tich 20 pl theo huéng dan cia Hang Promega, M.

Chu ky nhiét cua phan ing nhu sau: budce 1 (94°C, 3 phut); budce
2 (94°C, 30 gidy), (55°C, 30 gidy) va (72°C, 30 gidy), lap lai 30 chu
ky; bude 3 (72°C, 7 phut). Bao quan san pham ¢ nhiét do 4°C.

San phém sau PCR dugc thyuc hién dién di trén thach agarose
1,5%, nhudm ban thach trong dung dich Ethidium bromide dé xéc
dinh s hién dién caa NDA dich. Mau PCR nhén luong thanh cong
0 budce 1 s€ ap dung dé thyc hién PCR nhan lugng budc 2.

Budc 2: Nhin lugng doan DNA dich bing moi NAF, moi
ADI F va mbi NC2 R dic hidu cho giéng Ancylostoma spp. va
N. americanus cia vung trinh tu gen 28S rRNA-ITS2 (bang 1).
Thanh phan phan tmg trong thé tich 50 ul gf)m 8 ul dém Taq
(10X), 5,6 pl MgCl, (25 mM), 0,5 pl mbi loai ‘moi déc hiéu, 2 pl
san pham PCR nhan lugng bude 1, 1,5 pl mdi loai dNTP’s (10
mM), 0,2 pl enzyme Taq polymerase (5 U/ul), nude khir ion bd
sung dii thé tich 50 pl.

Bang 1. Cac doan moi vung trinh tw gen 28S rRNA-ITS2 va cox1.

Tén mbi Trinh ti mbi PCR nhén lwgng doan DNA  Taili¢u tham khao
NCIF 5-ACGTCT GGT TCA GGG TTC T Anglostomaspp: 310 bp 0
NC2R $-TTAGTTTCTTIT CCT CCG CT-3 N americanus: 420 bp '
NAF §-ATGTGC ACG TTATICACT-3’ 0
ADIF 5'.0GA CTTTAG AAC GTTTCG GC-3' LT
Ancylostoma spp.: 130 bp 5
NC2R §-TTAGTTTCTTIT CCT CCG CT-3 bl
AceyCOXIF  5-GCTTTTGGTATT GTAAGA CA- A diodendlevi 4.

(10

AceyCOXIR ~ §-CTAACAACATAATAAGTATCATG -3 ceplanicum: 377bp

Chu ky nhiét ciia phan ung nhu sau: bude 1 (94°C, 5 phut);
budce 2 (94°C, 1 phat), (55°C, 1 phut) va (72°C, 1 phut) 13p lai 35
chu ky; bude 3 (72°C, 7 phat). Bao quan mau ¢ diéu kién 4°C.
San pham sau PCR buéc 2 duge dién di trén thach agarose 1,5%;
nhudm ban thach trong dung dich Ethidium bromide dé x4c dinh
két qua.

Xac dinh loai giun moc A. duodenale, A. ceylanicum bing
giai trinh tw gen ty thé viing cox1: Nhan lugng doan DNA dich
bing mdi xudi va moi nguoc dic hiéu cho giong Ancylostoma spp.
thugc gen ty thé vung cox/ (bang 1). Trong thé tich 50 ul phan tmg
6 thanh phan gom: 8 pl dém Taq (10X), 5,6 ul MgCl, (25 mM), 2
ul san pham PCR budc 1, 1,5 pl moi loai ANTP’s (10 mM), 0,5 pl
moi loai moi dic hiéu, 0,2 pl enzyme Taq polymerase (5 U/ul). Bo
sung nude khtr ion du thé tich 50 pul.

Cac budc dugce thyc hién theo chu ky nhiét nhu sau: bude 1
(94°C, 5 phut); bude 2 (94°C, 30 gidy), (58°C, 30 giay), (72°C, 30
gidy) va lap lai 50 chu ky; bugce 3 (72°C, 7 phit). Buge cuoi la bao
quan mau ¢ diéu kién 4°C. San pham sau PCR duoc dién di trén
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thach agarose 1,5%, nhudom ban thach trong dung ‘dich Ethidium
bromide nham xac dinh sy hién dién ctia doan gen can giai trinh tu.

Tinh sach san phim PCR cua Ancylostoma spp. 600 bp bing
b0 kit Wizard®” SV Gel theo hudng dan cua Hang Promega, My va
dugce tién hanh gidi trinh tu.

Xdc dinh lodi N. americanus bang gidi trinh tw gen ty thé

viing coxI: San phim PCR cua N. americanus 420 bp dugc tinh
sach bé“lng bo kit tinh sach Wizard® SV Gel theo huéng dan cua
Hang Promega, My va dugc tién hanh giai trinh tu tai First BASE
Laboratories-Axil Scientific.

2.3. Phén tich va xie Iy 56 liéu

Trinh tu gen thu dwoc sau giai trinh tw dwgc xir Iy bang phan
mém Bioedit 7.2.6 (Tom Hall, 2017) va MEGA X (Temura, 2013).
So sanh trinh tir cdc mau trong nghién ctru véi trinh ty Ancylostoma
spp. va N. americanus di dugc cong bd trén Ngan hang gen NCBI
(www.ncbi.nlm.nih.gov/blast) dé dung cdy phan loai mbi quan hé
di truyén.

Két qua giai trinh ty dugc di chiéu véi két qua PCR 1ong. S0
liéu dugce nhdp vao phan mém Excel V16.0 va xur ly.

3. Két qua
3.1. Chéin dodn hinh thé iu tring, trieng ciia lodi giun méc/mé

Trong quén thé mau thu thap tai thyc dia, nghién ctru xac dinh
duoc 85 truong hop nhiém giun méc/mo khi phéi 2 ki thuat chan
doan dua trén hinh thé. Trong d6, 69 miu déu tim thdy 4u tring
giai doan I, II cua giun dai 200-650 um va rat kho phan biét loai
gilra giun moc Ancylostoma spp. voi giun mo N. americanus (hinh
1A va 1B). 48 mau duong tim thiy trimg giun c6 hinh bau dyc, vo
mong, kich thudc khoang 60-70x30-40 pm va ¢6 4-16 phoi bao
(hinh 1C). Su ph01 hop gitra 2 ky thudt giap chan doan chinh xéc
s ca nhidm giun moc/mo va chin doan phan biét dugc véi lodi
giun luwon gay bénh ¢ nguoi

(A) (B) (©)

et S

Hinh 1. Au triing va trirng ctia giun méc/mé. (A) Au trung giai doan |;
(B) Au triing giai doan II; (C) Tring.

Khi nubi cay chi ¢o 69 truong hgp duong tinh va thu dugc au
tring, nhung khi dua vao quy trinh gan loc va tach chiét DNA thi
chi ¢6 65 mau dat dwgc ndng do DNA theo quy dinh clia nha san
Xuat, ty 1& 1a 94,2% (65/69). Nhu vay, muc tiéu xac dinh thanh
phén loai dugc xac dinh trén miu nghién ciru gom n=65 mau.

3.2. Két qua PCR léng dinh loai Ancylostoma spp. va N.
americanus

65 miu DNA da tach chiét tir u tring duoc st dyng lam
khuodn tong hop trong phdn tmg PCR 16ng 2 budc xéc dinh giong
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Ancylostoma spp. va N. americanus dac hi¢u trén vung trinh ty gen
28S rRNA-ITS2.

420 bp
310 bp

(B)

Hinh 2. Két qua khao sat mirc do biéu hién gen viing trinh tw 28S
rRNA-ITS2 vé&i 10 mau DNA Ancylostoma spp. va N. americanus
bang dién di agarose 1,5%. (A): PCR buwéc 1; (B): PCR buwéc 2; M:
thang DNA 100 bp; giéng 1-10: 10 mAu Au trung va giéng C: chirng
H,0.

Péi chiéu két qua PCR 10ng ¢ ca 2 budc, co 44 miu (67,7%)
duoc xéc dinh nhiém N. americanus nhu tai vi tri giéng thr 1, 2,
4, 9 ctia hinh 2A va 2B; 12 mau (18,5%) nhiém Ancylostoma spp.
nhu tai vi tri giéng thir 8 ciia hinh 2A va 2B; 9 méau (13,8%) dong
nhiém ca 2 loai nhu tai vi tri giéng thir 3, 5, 6, 7, 10 cua hinh 2A
va 2B (bang 2).

Bang 2 Thanh phan loai N. americanus va giébng Ancylostoma spp. xac
dinh béng ky thuat PCR té hop.

Loai S6 lrgng T§ 18 (%)
N. americanus 44 67,7
Ancylostoma spp. 12 18,5
Dong nhiém N. americanus va Ancylostoma spp. 9 13,8
Téng 65 100

Sau khi thyc hién tong hop nhan lugng PCR, tién hanh giai trinh
tur gen ty thé ving cox] clia 12 mau au tring nhém Ancylostoma spp.
va nhom dong nhiém ca 2 loai (9 mau) dé xac dinh timg thanh phan
loai. Két qua giai trinh tu so sanh bang phan mém Bio-edit v.7.2.6 va
MEGA X cho thy, céc trinh ty nucleotide cox/ giéng nhau 6 ca 21
au tring ddc hiéu ving gen coxI ¢ thi nghiém trén (hinh 3).

377b

Hinh 3. Két qua khao sat mirc dd biéu hién trinh tw gen ty thé viing
cox1 & 3 mau DNA &u tring nhém Ancylostoma spp. va nhém
dong nhiém ca 2 loai béng dién di agarose 1.5%. M: thang DNA 100
bp; giéng 1: mau 4u trung Ancylostoma spp.; giéng 2-3: mau Au tring
ddng nhiém ca 2 loai; giéng C: chirng H,0.

3.3. Két qud gidi trinh tw gen ty thé viing coxl

Tién hanh truy cap Ngan hang gen NCBI tim kiém nhiing
chudi tuong dong gitra mAu nghién cru va cac trinh ty di duoc
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ding ky truée d6. Két qua cho thdy, nhom 12 mau au tring
Ancylostoma spp. don nhiém ¢6 11 mau 1a 4. ceylanicum va 1 mau
14 4. duodenale (bang 3). Nhém 9 mau au tring dong nhiém ca 2
loai tat ca 1a 4. ceylanicum (bang 4).

Bang 3. Hé s6 twong dong vé trinh tw nucleotide gitra gen cox? cia nhém
12 mau Ancylostoma spp. va the gii.

Cac mau du trung A. ceylanicum thu dugc tai huyén Tan Bién,
tinh Tay Ninh (hinh 4A), ¢6 quan hé gan véi loai A. ceylanicum
duoc cong b tai Malaysia va Thai Lan. N. americanus ¢ quan hé
gan v6i loai ciia Malaysia (hinh 4B).

Bang 6. Thanh phan loai giun méc/mé dwece xac dinh bang phdi hop ki
thuat PCR long va giai trinh tw.

Ma s6 gen ciia NCBI $6 miu (n=12) Ty1e (%)  Hésb twong dong (%) Loai $0 lwgng T§ 18 (%)

F896602.1 4. ceylanicum (Thai Lan) 6/11 545 87,5-98,28 N. americanus 44 67,7

MW549613.1 4. ceylanicum (Viét Nam) ~ 2/11 18,2 97,76, 99,13 A. duodenale 1 1,6

KC 274470.1 4. ceylanicum (Malaysia) ~ 2/11 182 84,90; 85,38 A. ceylanicum 11 16,9

Q452515.1 4. ceylanicum (Malaysia) 111 9,1 87,46 N. americanus va A. duodenale 0 0

AJ407954.1 A. duodenale (Uc) 1 80,83 N. americanus va A. ceylanicum 9 13,8
Téng 65 100

Béng 4. Hé s6 twong dong vé trinh tw nucleotide giira gen cox? cia nhém
9 mau dong nhiém ca 2 loi va trén thé gioi.

Ma sb gen ciia NCBI Somdum=9)  Ty1(%) Hesb twong dong (%)
HQ 452515.1 4. ceylanicum (Malaysia) 6 66,7 95,1-100

KF896602.1 A. ceylanicum (Thi Lan) 2 22 87,5, 98,28
MWS549613.1 4. ceylanicum (Viét Nam) 1 11,1 97,76

Bang 5. Hé s6 twong dong vé trinh tw nucleotide giira gen cox? clia nhém
44 mau N. americanus va trén thé gioi.

Ma sb gen ciia Ngin hang gen thé gici SO miu (n=44)  Ty18(%)  H@sb twong dong (%)
JF960391.1 N. americanus (Malaysia) 38 86,4 92,18-100
MG770104.1 N, americanus (Uc) 3 6,8 92,798

KC632569.1 N. americanus (Uc) 2 45 99,69, 100
LC088287.1 N. americanus (Nhat) 1 23 9787

Két qua bang 5 cho thy, 86,4% mau 4u tring N. americanus
thu dwoc tai huyén Tan Bién, tinh Tay Ninh c6 quan hé gan véi loai
N. americanus dugc cong bd tai Malaysia voi mic twong dong cao
tir 92,18 dén 100%, ty 18 twong ddng v6i cac ma gen tir loai cong
b6 & Uc va Nhat Ban thap (11,3 va 2,3%). Giun mo N. americanus
c6 mitc tuong dong rat 16n voi thé gisi (92,18-100%).

(A) (B)

Mau au frung s0 8 Mau au rrung s0 42

AJ407954.] A. duodenale (Uc) Mau au trung so §

. 5 P .
KF596602.1 4. ceylanicum (Thi Lam) JFO60391.1 N. americanus (Malaysia)
Maue ais trung so 10
Mau au trung so 2
KC247740.1 A. ceylanicum (Malaysia)

Mau au frung 36
Mau ait trung so 2

KF806602.1 A. ceylanicum (Théi Lan) K(C632369.1 N. americanus (Ue)

Mau au trung so 12 Mau au frung so 42

M549613.1 4. ceplanicum (Vigt Nam) LC088287.1 N. americanus (Nhat)

Mau au trung so 7 )
Mau au trung se 50
Mau au trung 42
Mau au frung so 13
Mau au trung so 44
Mau au tring 50 46 Mau au rrung so 22

HQ452515.1 A. ceylanicum (Malaysia) MG770104.1 N. americanus (Uc)

005

Hinh 4. Cay phat sinh loai xady dwng trén co’ s& so sanh trinh tw
gen ty thé viing cox7 377 bp ctia cac mau 4u trung Ancylostoma
spp. va N. americanus v&i Ngan hang gen trén BLAST. (A) Nhom
mau Au tring A. ceylanicum; (B) Nhém mau 4u trung N. americanus.
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Két qua bang 6 cho thiy, giun mo N. americanus chiém ty 18
cao nhat (67,7%), ké dén 1a giun méc 4. ceylanicum (16,9%).

4. Ban luan

Nghién ctru di thu thap dwoc 85 mau phan clia ngudi dan tai
xd Thanh Binh, huyén Tan Bién, tinh Tay Ninh ¢6 két qua duong
tinh. Chan doan vé hinh thé cho thdy tat ca 4u tring, trimg dwoc
dinh danh 1a cua giun moc Ancylostoma spp. hodc giun mo N.
americanus. DU vy, s6 mau nghién ctru cho k¥ thuat phan tir co
nguon gdc tir au tring 1a 69 va tong thé mau DNA 1a 65, du 16n dé
dap tmg yéu ciu cua nghién ctru thuc nghiém.

Két qua bang 2 cho thiy, 65 mau DNA tach chiét tir ngudn 4u
tring ap dung v6i k§ thuat PCR 16ng c6 két qua duong tinh 13 100%,
twong dong voi chan doan hinh thé hoc. Véi két qua nay cho thay,
budc du ki thuat PCR 16ng ap dung ¢6 do nhay tot khi ap dung
dtng quy trinh. Ty 1¢ nhiém N. americanus c6 44/65 mau (67,7%),
chiém phan 16n cac ca nhiém duong tinh cia mau nghién ctru. Két
qua ching minh kha néng phat hién giun mo N. americanus clia k¥
thuat 4p dung trong nghién ctru nay t6t hon so véi ki thut chan
do4n hinh thé truyén thong ctia cic M. Papaiakovou va cs (2017)
[11] nghién ctru tai Ghana va T.H. Hoang va cs (2019) [12] nghién
ciru tai huyén Ci Chi, TP H6 Chi Minh.

Nhiém ging giun moc Ancylostoma spp. ¢6 12/65 mau (18,5%)
va dong nhiém c6 9/65 mau (13,8%). Két qua nay phi hop voi cac
nghién ctru ciia thé gidi trude ddy, nhan manh N. americanus 1a
loai giun mé nhiém bénh chi yéu & nguoi [6, 8]. Khi nghién ciru
nhiém giun méc va giun mo, tac nhan chinh thuong dugc nghi dén
14 N. americanus ma bo qua tic nhan Ancylostoma spp., nht 14 &
cac qudc gia thude vung dich t& cua giun 1a Pong Nam A. Nghién
ctru nay ghi nhén ty 1¢ dong nhiém ca 2 loai giun méc va mo cao
(13,8%) cang cho thay wu diém cta ky thuat PCR 16ng [4, 11].

Bang 3 va 4 phan tich pha hé trinh tu gen ty thé ving cox]
377 bp trong Ngan hang gen BLAST ctia 12 méu 4u tring trong
nhom Ancylostoma spp. va nhém 9 mau ¢6 dong nhidm véi N.
americanus, két qua chi xac dinh ¢6 1 miu 1a 4. duodenale (1,6%).
TAt ca 20 mau 1a 4. ceylanicum (16,9 va 13,8%), c6 muc d9 tuong
dong cao v6i ving trinh tu gen cox/ (80,83-99,13%) da dugc thé
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gidi cong bé. Do do, nghién ctru nay bao cao dugc sy hién dién
ctia A. ceylanicum & Viét Nam hién nay, phd bién hon loai A.
duodenale, trai nguoc voi két qua cua T.L. Luu va cs (2019) [13].
Trong nhidu nim trudc day, loai giun moc duge ghi nhan trong y
vin Viét Nam 1a 4. duodenale, vén di md ta tir hinh thai hoc don
thuan. Sy phat trién cia k§ thudt sinh hoc phén tir da gitp cho cac
nghién ctru vién c6 didu kién xac dinh chinh xac loai va ngudn gbc
phan bd ciia giun hon. Két qua phat hién trai nguoc v6i y vin cia
nghién ciru nay 13 diém méi, chimg to su phan bd clia A. duodenale
tai Viét Nam d thay doi theo huéng khong con phd bién nhu truée
[1, 3]. Bén canh do, cac nghién ctru tai Campuchia va Thai Lan
cho thdy, 4. ceylanicum hién nay chinh 1a loai ph bién, hoan toan
twong dong voi két qua trong nghién ctru ndy. Véi sy tiép giap vé
bién gidi dia ly giira 3 nudc Viét Nam, Thai Lan va Campuchia da
cho th?iy sy di cu ciia mdm bénh 13 xu thé tat yéu [10, 11].

Két qua tai bang 3 va 4 ciing dong cho thdy, sw hién dién cia
A. ceylanicum c6 mirc tuong dong cao véi cac ching di duoc ding
ky tai Thai Lan va Malaysia va su hién di¢n cua loai 4. duodenale
c6 mirc d9 tuong dong thap hon véi ching giun moc do Uc ding
ky. Diéu nay dat ra huéng phat trién cho nghién ciru 1a viéc ding
ky ma gen trén Ngan hang gen.

Loai giun md tai xa Thanh Binh phu hop cao véi loai giun
N. americanus cua Malaysia (md gen JF960391.1) va chiém ty
18 86,4%, tiép t6i la Uc v6i 2 mi gen (ma gen MG770104.1 va
KC632569.1) véi ty 1¢ 6,8 va 4,5% (bang 5); 1 truong hop co
nguén gdc tir Nhat Ban (ma gen LC088287.1). Két qua nay tuong
dong voi bao céo ciia B.K. Hung va cs (2016) [14] voi ty 1¢ lon
giun mo nghién cuau ta1 Vlet Nam co nguon goc tir Malaysia. Bén
canh sy tuong dong vé nguon gbe, két qua nghién clru con trong
ddng v6i cac nghién clru gin ddy tai Viét Nam vé sy giam dan ty
1¢ thanh phan giun mo N. americanus, boi co sy hién dién va gia
tang dan ty 18 loai giun moc A. ceylanicum [12-14].

Khi phdi hop ky thuat PCR 16ng va giai trinh tu, bén canh
loi phd bién N. americanus 1a 67,7%, thanh phan loai giun
moc A. duodenale va A. ceylanicum lan luot 1a 1,6 va 16,9% ddi
v6i truong hop don nhidm. Tét ca truong hop dong nhidm: .
americanus v A. ceylanicum 13 13,8% (bang 6). Két qua ty 1& hién
dién giun moc A. ceylanicum trong ci cc truong hop don nhiém
hodc ddng nhiém véi N. americanus 1a cao hon so véi giun moc A.
duodenale, danh dau mot moc quan trong vé viée Iy nhidm giun
méc cb ngudn gbe dong vat cho ngudi. Py chinh 1a diém phat
hién méi ctia nghién ctru ndy, mé ra hudng phat trién nghién ctru
vé sy phan bd cta loai giun moc A. ceylanicum tai Viét Nam.

5. Két luan

Nghién ctru dd x4c dinh thanh phan loai giun moéc va giun
mo gdy bénh ¢ nguoi tai xa Thanh Binh, huyén Tan Bién, tinh
Téy Ninh. Ty 1& nhiém giun mo N. americanus van chiém wu thé
(67,7%). C6 su hién dién loai méi giun moc A. ceylanicum chiém
16,9 va 13,8% trong céc truong hop don va dong nhiém. Ky thuat
PCR 16ng vin chua dinh danh dugc loai giun moc A. ceylanicum.
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Gidi trinh tu gen ty thé ving cox/ 1a tiéu chuan vang dé dinh danh
lodi. Két qua ciia nghién ctru cho thdy kha nang ldy nhiém 4.
ceylanicum & nguoi tro nén phd bién. Sy trong tac gitta ngudi va
dong Vat trong qua trinh séng d3 dan dén lay nhidm giun moc c6
ngudn goc dong vat cho ngudi ¢ Viét Nam.
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Yéu to anh hwng dén tuan thi diéu tri ARV ciia tré vi thanh nién nhiém HIV
tai Phong kham ngoai trd, Bénh vién Nhi Trung wong ndm 2022-2023
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Ngay nhén bai 13/3/2023; ngay chuyén phan bién 16/3/2023; ngay nhén phan bién 5/4/2023; ngay chip nhan ding 10/4/2023

Tém tiit:

Muc tiéu: Nghién ctru dwoc thyc hién nhim: 1) M ta dic diém ctia bénh nhi va tudn thi diéu tri (TTPT) ciia tré vi thanh nién
(VTN) nhiém HIV tai Phong kham ngoai tri, Bénh vién Nhi Trung wong nim 2022-2023; 2) Phén tich mdt s6 yéu t6 anh hwong
dén TTPT ARV (thudc khang virus) ciia tré VTN nhiém HIV. Ddi twgng va phuong phap nghién ciru: Nghién ciru dugce thue hign
trén 222 tré VTN nhiém HIV cé dap tng tiéu chuin nghién ciru dén kham tai Phong kham ngoai tri, Bénh vién Nhi Trung wong
nim 2022-2023 bing phwong phép nghién ciru md ta cat ngang. Két qua: Ty 1¢ TTDT ciia tré VIN chiém 84,2%. Mot so yéu to
anh hwong dén TTPT ARV ciia tré VIN nhlém HIV gom: tré dwoc tham gia 16p tw van tai phong kham TTDT gip 2,32 l£1n $0 VOi
tré khong tham gia (p<0,05); tré co hoc vin c0 trinh d¢ twong duwong voi tudi TTPT ARV cao gap 3,46 14n so v6i nhém tudi khéng
¢6 trinh d hoc van tu(rng dwong véi nhém tudi (CI95% 1,39-8,57, X>=7,87, p=0); tré dugc boc 1 hoan toan tinh trang nhiém HIV
tai thoi diém 10-12 tudi c6 ty 18 TTPT cao hon tré duge boc 19 tinh trang nhiém & cac thoi diém Khac, két qud nay c6 y nghia thong
ké (X*=10,5 p<0,05); ngudi chdm soc chinh (NCSC) tham gia nghién ciru biét ro vé HIV/AIDS gitip tré TTPT ARV cao hon so véi
nhiing tré c6 NCSC thiéu hiéu biét vé HIV/AIDS, ket qua nay cd y nghia thong ké (X2=6,5, p<0.05). Két luan: Ty 16 TTDT ARV cua
tré VIN chiém 84,2%, ty 1¢ nay chwa cao. Mot 50 yéu tb 1am tang ty I¢ TTDT Ia: tré dugc boc 1§ tinh trang nhiém Kkhi 10-12 tudi,

tré dugc tham gia 16p hoc tw van vé HIV, trinh dd hoc vin twong dwong véi tudi, sy hiéu biét vé HIV ciia NCSC.

Tir khéa: HIV, thude khéng virus, tré vi thanh nién, tuin thi diéu tri.

Chi s6 phén logi: 3.3

1. Dét van dé

Virus gy suy giam mién dich ¢ nguoi (HIV) va Hoi chiing suy
giam mién dich méc phai (Acquired immune deficiency syndrome
- AIDS) da géy dai dich trén toan céu, 1a hiém hoa de doa truce tiép
tdi glong n0i cing nhur sy tién b9, on dinh xa hoi va phat trlen cua
mdi quoc gia, dong thoi 1 thach thirc 16n cho st khoe y té cong
ddng. i co nhiéu t6 chire quc te tién hanh cac hoat dong nhim
gitip cho nguoi nhiém HIV dugc tlep can diéu tri tt nhit, mang lai
cudc song on dinh cho ngudi nhiém HIV/AIDS [1].

Dé nguoi nhiém HIV ¢6 stc khoe tit thi TTDT ARV a viée vo
cung quan trong, giip cho ngudi nhiém HIV ac ché duoc sy nhan
1én cta virus HIV, hoi phuc chire nang mién dich cho nguoi nhiém.
TTDT ARV 14 phai duy tri lién tuc subt doi, do vy ma ngudi nhiém
HIV rét kho khin trong TTDT, dic biét 1a nhom tré VTN nhiém
HIV. Pay 1a d6 tudi co nhidu nhimg thay dbi ca vé thé chat, tinh
cam, tAm sinh 1y va xa hoi, tir d6 anh huong dén TTDT. Vay thi két
qua TTDT & tré VIN sé ra sao va co nhitng yéu td nao anh huong
dén sy TTDT? Pé tra 10i cho cau hoi nay va nham gitp cai thién
chét lugng cham soc, diéu tri cho tré VTN nhidm HIV chiing to1 da
tién hanh nghién ctru ndy véi 2 muyc tiéu: 1) Mo ta dic diém cia
bénh nhi va TTDT cua tré VTN nhiém HIV tai Phong kham ngoai
tri, Bénh vién Nhi Trung wong giai doan 2022-2023; 2) Phan tich
mot sb yéu t6 anh huong dén TTDT ARV ciia tré VTN nhidm HIV.

*Tac gia lién hé: Email: thangdungnam@gmail.com
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2. Déi tuong va phuong phap nghién ciiu
2.1. Poi tirong

Tré VIN nhiém HIV ¢6 d¢ tudi 10-18 tudi diéu trj ARV tir 6
thang trd [én va NCSC cua tré tai Phong kham ngoai trli, Bénh vién
Nhi Trung wong nam 2022-2023.

- Tiéu chuén lya chon: Tré VTN nhiém HIV dang diéu trj ARV
tai Phong kham ngoai tra, Bénh vién Nhi Trung wong, tré c6 kha
ning tra 1 céc cu hoi va dong y tham gia nghién ctru. NCSC cia
tré dong ¥ cho tré va tw nguyén tham gia nghién ciru.

- Tiéu chuan loai trur: Tré dang giai doan cap cua bénh, tré¢ cam
diéc, roi loan tam than.

Nghién ciru dugc thyc hién tir ngay 1/8/2022 dén 31/1/2023 tai
Phong kham ngoai tra, Bénh vi¢n Nhi Trung wong.

2.2. Phwong phap nghién ciru
Thiét ké nghién ciru: Nghién ctru md ta cit ngang ¢ phan tich.
C6 mau: xac dinh ¢ mau theo cong thirc sau:

2 p(l - p)
Z1—% dz

trong d6: n: ¢ mau toi thiéu can co; p: ty 1¢ udc tinh tré TTDT
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Factors affecting adherence to ARV of HIV-infected adolescents at the
Outpatient Clinic, Vietnam National Children’s Hospital in 2022-2023
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Abstract:

Objectives: (1) Describe the characteristics of pediatric patients and treatment adherence of HIV-infected adolescents at the
Outpatient Clinic of the Vietnam National Children’s Hospital in 2022-2023; (2) Analysis of some factors affecting adherence
to ARV treatment of HIV-infected adolescents. Research subject and method: The study was carried out on 222 HIV-infected
adolescents who met the research criteria to visit the Qutpatient Clinic of the Vietnam National Children’s Hospital in 2022-2023
by cross-sectional descriptive research method. Results: The treatment adherence rate of adolescents accounted for 84.2%. Some
factors affecting adherence to ARV treatment of HIV-infected adolescents include: children who attended counselling classes at
the clinic were 2.32 times more compliant than children who did not (p<0.05); educated children with the same level of education
as the age group of ARVs are 3.46 times higher than the age group with no education equivalent to the age group (CI195% 1.39-
8.57, X?>=7.87, p=0); children whose HIV status was fully disclosed at 10-12 years of age had higher adherence rates than children
whose HIV status was revealed at other time points, this result is statistically significant (X*=10.5, p<0.05); the primary caregivers
participating in the study who knew well about HIV/AIDS helped children to adhere to ARV treatment higher than those whose
primary caregivers lacked knowledge about HIV/AIDS, this result is statistically significant (X?>=6.5, p<0.05). Conclusion: The
ARYV adherence rate of adolescents accounts for 84.2%, this rate is not high. A number of factors increase the rate of treatment
adherence: children become infected at 10-12 years of age, children attend HIV counselling classes, educational attainment
equivalent to age, caregivers' knowledge of HIV main squirrel.

Keywords: adolescents, antiretroviral, human immunodeficiency virus (HIV), treatment adherence.

Classification number: 3.3

ARV, gia tri p duoc lay theo nghién ciru cia D.T.T. Linh (2011) [2]
1a 78,9%; d: khoang sai 1éch mong mudn (d=0,05); d¢ tin cay 99%
thi 2, =2,58. C3 mau tinh dugc bao gdm 185 tré VIN va 185
NCSC cho tré. Thye te chung t6i ¢6 222 tré VIN va NCSC tham
gia nghién ctru.

Phirong phdp thu thap sé liéu: Nghién ctru vién da dugc tap
huén k§ vé& bo cau hoi, sau d6 phong vén tryuc tiép ddi tugng nghién
ctru. Quy trinh thu thap s6 lidu gom 5 budc:

Bude 1: Lién hé Lanh dao Trung tdm Bénh nhiét déi, Bénh vién
Nhi Trung uong.

Phweong phdp chon mau nghién ciru: Chon mau thudn tién.
Chon tit ca céc tré VTN va NCSC du tiéu chudn va dong y tham
gia nghién ctru trong thoi gian nghién curu.

Budc 2: Thir nghiém va hoan thién b cau hoi.
Budc 3: Tién hanh thu thap s liéu.
Budc 4: Tong hop va 1am sach phiéu phong van.
Cong cu danh gia: B cau hoi duge xay dung dua trén nhitng
tiéu chi do B Y té va T6 chirc Y té Thé giéi (WHO) ban hanh vé
cham soc va didu tri nguoi nhiém HIV/AIDS [3, 4]. Cu thé: phan
chia nhom tudi theo WHO; tinh trang boc 19: bdc 10 hoan toan (tré
biét r& minh bi nhiém HIV), bdc 16 mot phan (tré biét minh bj bénh

Budc 5: Nhap va phan tich s6 lidu.
2.3. Xir Iy va phén tich sé liéu

S6 liéu sau khi thu thap dugce lam sach, nhap li¢u béng phﬁn
mém Epidata 3.1 va phan tich bang phan mém SPSS 22.0. Céc s6

nhung khong rd 14 bi nhiém HIV), tré chua boc 16 (chua biét minh
bi bénh); TTDT bao gém: tai kham, xét nghiém ding hen; uéng
dung loai thudc; udng thube ding gio; ubng dung lidu. TTDT dugc
danh gia nhi phan TTDT t5t va khong tot.
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liéu dugc mo ta dudi dang tan sd, ty 1& voi bién dinh tinh. Ngoai
ra, nghién ctru st dung kiém dinh “X*” dé so sanh sy khac biét vé
TTDT theo cac yéu té lién quan trong phén tich thong ké don bién
va xdy dung mo hinh hoi quy logistic.
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2.4. Dao dirc nghién ciru

Péi tugng nghién ciru duge giai thich 1 vé myc dich cia
nghién ctru. Chi tién hanh phong van khi dbi twong tham gia
nghién ctru ty nguyén dong y. Thong tin thu thap dwgc bao mat,
chi phyc vu cho muc dich nghién ctru.

Nghién ctru di dugc phé duyét boi Hoi dong dao dirc nghién
cuuy sinh Bénh vién Nhi Trung wong va Hoi dong dao duc Truong
Dai hoc Thang Long.

3. Két qua

3.1. Pic diém chung va két qua TTDT ARV ciia tré VIN
nhiem HIV

Trong thoi gian nghién ctru ching t6i thu thap dugc 222 tré
VTN nhiém HIV va 222 NCSC tai Phong khdm ngoai tri, Bénh
vién Nhi Trung wong cho két qua nhu sau:

bic diém chung cta tré VIN: ty 1€ nam/nit 1a 1,52/1; tré co
trinh d§ hoc van tuong duong voi tudi chiem 88,2%; tré c6 do
tuoi 10-13, 14-16, 17-18 lan luot 1a 37,0, 40,5, 22,5; 60,8% tré co

Bang 1. Bic diém cua tré VTN tham gia nghién ctru.

thoi gian diéu tri ARV trén 10 nim; 98,6% tré bi nhidm HIV do
lay truyén me con; 10,4% tré con bi ki thi; 14% tré ¢6 biéu hién
bét thuong vé tam 1y, trong d6 c6 12,9% ¢ cam giac tuyét vong;
chi ¢6 17,1% tré ¢ nhu cu chuyén tuyén; 68% tré dugc tham gia
budi sinh hoat vé HIV.

Nhan xét: nghién ctru ghi nhan 11,8% tré c6 trinh d6 hoc van
khong twong duong vai tudi, 31% tré VTN chua duge boc 16 hoan toan
tinh trang nhiém HIV, con 1,5% tré dugc boc 16 tinh trang nhiém ¢ do
tudi >17 tudi, c6 toi 91,8% tré khong san sang boc 16 tinh trang nhiém
trong d6 voi Iy do so bi ky thi chiém toi 94,3% (bang 1).

Bang 2. Két qua TTDT chung cla tré.

Két qua TTDT S6 lwgng Ty 18 (%)
TTBT 187 84,2
Khong TTDT 35 158
Téng s6 222 100

Két qua bang 2 cho thdy, TTDT chung trong nghién ciru ny cé
84,2% tré.

Bang 3. Dic diém NCSC cua tré VTN nhiém HIV tham gia nghién ciru.

: Pic diém NCSC Solwgng Ty 18 (%)
Dic diém bénh nhi $0 lwgng (n) Ty 16 (%) 30 tudi 6 27
‘ ; & % i Tudi 30-50 tubi 183 824
Tinh trang hoe van Ko % s -
tuong duong v6i i ) * >50 tui 3 149
Tong s m 100 - P Ch 174 784
Ao IR e e nh tran, 1em
Bac 19 hoan toan 134 604 ang Khong 1 206
B 1 mt phin 19 86 PR
Tinh trang bdc 19 s Ap M quan bé v6i 1 B6 me rudt 172 71,5
Chos e g & A ‘ Khong phéi b me ruot 50 05
fu ot w ! Hiéu 1o 103 46,4
e . Y Hiéu biét v TTDTARV ~ Hiéu mdt phin 107 48
DG ufi duge b hoan L0 101 b 147 clia NCSC Khong biét 12 54
toan trinh trang nhiém HIV 10-12 tu(?l n 331 Téng m 100
13-16 tufi b} 172 - ; ; -
ST ) 15 ’Két qua bang 3 cho thay, NCSC c6 d tu(”)} chu yéu la 30-50,
- % o chiem ty 1€ 82,4%; c¢6 77,5% tré ¢6 NCSC 1a bo me rudt; co 78,4%
T tré ¢6 NCSC bi nhiem HIV. NCSC hiéu rd vé TTDT ARV chieém
) ) Nhan vién y te, 10p hoe 25 18,6
Aila nguoi boe 10 cho tré - e ; 46,4%.
Tur tim hiéu qua dai, bdo, internet, thudc 31 22
Tong s0 134 100 3.2. Mgt 5o yéu to anh hwong den TTDT ciia tré VIN nhiem HIV
g oGl . il Két qua bang 4 cho thiy, tré VTN ¢ nhom tudi 10-13 ¢6 ty 16
0 re chua duge A 2o hAL 1A 3 A AR A A A 5 o ~ A A
hgc on Khong dim bdc 3, NCSC cim thay i o Ig 2 TTDT cao nhat chiem 97,6%, két qua c6 y nghia thong ké p<0,05.
C Chua biét nén bc 19 nhu the ni 19 216 . .
B e Bang 4. Méi lién quan giiva TTDT ARV theo nhom tudi cia tré VTN nhiém HIV.
Da bic 10 nhng tré khong hiéu 13 148
C6 il 82 s Tuén thi Khong tuén thi Téng
N Nhom tuodi
Sur san sang bic 10 Khong 123 918 n % n % n
Tong sb 134 100 10-13 80 97,6 2 24 82
So bi ki th, xa inh 116 93 14-16 79 87,8 11 12,2 90
L do khéng bic 19 Khong can thiét pha b 10 cho ngudi khée 4 33 17-18 28 56 2 44 50
cho nguoi khic Chua biét ph bie 0 nhr thé nio 3 24 Téng 187 84,2 35 158 22
Tong sb 123 100 X2=41,8, p<0,05
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Bang 5. Méi lién quan giira TTDT ARV theo trinh d6 hoc van twong dwong
v&i nhom tudi chia tré VTN nhiém HIV.

Tuén thi Khong tuan thi Téng
Twong dwong
% n % n
Co 170 86,7 26 133 196
Khéng 17 65,4 9 34,6 26
Tong 187 84,2 35 158 22

X*=17,87, OR=3,46 (C195% 1,39-8,57), p<0,05.

Két qua bang 5 cho thdy, tré c6 trinh d6 hoc van twong duong
voi tuoi co ty 18 TTDT cao gap 3,46 lan so vdi tré khong c6 trinh do
hoc van tuong dwong voi tuoi, két qua cé y nghia thong ké p<0,05.
Bang 6. Méi lién quan giiva thoi diém tudi ma tré dwoc boc 16 hoan toan
tinh trang nhiém HIV va TTDT (n=134).

Dj tudi dwge bge  Tudn thi Khong tuén thi Téng
19 hoan toan o 9 o 9 7

<7 tudi 9 75 3 25 12
7-10 tudi 23 92 2 8 25
10-12 tudi 67 93,1 5 69 7
13-16 tudi 17 73,9 6 26,1 23
>17 tudi 1 50 1 50 2
Téng 117 873 17 12,7 134

X*=10,5, p=0,032<0,05.

Két qua bang 6 cho thy, tré duoc boc 19 tinh trang nhiém HIV
& do tudi 10-12 co ty 1€ TTDT cao nhat chiém 93,1%, két qua co y
nghia thong ké p<0,05.

Bang 7. Méi lién quan giira viéc tham gia sinh hoat tw van vé bénh va
TTDT ARV cua tré VTN nhiém HIV.

Tuén thi Khong tuan thi Tong
Tham gia

n % n % n
Co 133 88,1 18 11,9 151
Khong 54 76,1 17 239 71
Téng 187 84,2 35 15,8 222

OR=2,32 (C195% 1,02-4,5), X*=5,2, p<0,05.

Két qua bang 7 cho thay, tré duoc tham gia tu vén vé HIV coty
16 TTDT cao gip 2,32 14n so vdi tré chua duoc tham gia tu van vé
HIV. Két qua co y nghia thong ké p<0,05.

Bang 8. Méi lién quan gitra hiéu biét cia NCSC v& HIV/AIDS va TTDT ARV
cta tré VTN nhiém HIV.

. Tuan thi Khong tuan thi Téng
Hiéu biét ciia NCSC
n % n % n
Khong biét 7 583 5 417 12
Biét mot phin 90 84,1 17 159 107
Biét 1o 90 874 13 12,6 103
Téng 187 84,2 35 158 22

X*=6,8, p=0,03<0,05.
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Két qua bang 8 cho thdy, tré ¢d NCSC hiéu biét vé HIV ¢d ty 1¢
TTDT cao nhat chiém 87,4%, két qua c6 y nghia thong ké p<0,05.

Bang 9. M6 ta méi lién quan giira cac yéu té dén tinh trang thwc hién TTDT
ARV clia déi twong tham gia nghién ctru (n=222).

. C195%

Bién so )] OR p P ,
Nho nhat Lén nhat
Tham gia sinh hoat tw véin 1,6 49 0,46 0,9 259
NCSC hiéu biét vé HIV 15 46 0,00 2,1 98
Séng ciing bd me 1 29 0,02 1,1 7,5
Nhom tudi 36 38 0,00 79 1824
-17,5 0,00

Hosmer and Lemeshow test =0,1>0,05.

Theo két qua bang 9, md hinh hdi quy logistic nhu sau:

TTDT = -17,5 + 1,6%Tham gia sinh hoat + 1,5*NCSC hiéu
biét vé HIV + 1*Song ctiing bo me + 3,6¥*Nhom tudi.

Qua phan tich mé hinh hoi quy logistic da bién cho thay, dbi
twong nghién ctru tham gia sinh hoat tw van, NCSC hiéu biét vé
HIV, tré song cting bd me va nhém tudi co ¥ nghia véi kiém dinh
Hosmer and Lemeshow test =0,1>0,05. O nhom cung dic diém
vé& tudi, tré séng ciing bd me ¢6 tham gia sinh hoat tu vén vé bénh
TTDT thu cao gép 4,9 1an so véi nhém khong tham gia (khoang
tin cay CI95% 0,9-5,9); NCSC hiéu biét vé bénh HIV gitp tré thuc
hién TTDT ciing cao gip 4,6 lan so v6i NCSC khong hiéu biét vé
bénh (khoang tin cay CI195% 2,1-9,8).

4. Ban luan

4.1. Dic diém chung va TTPT ciia b¢nh nhi

Trong thoi gian nghién ctru ¢6 222 tré VTN nhiém HIV du diéu
kién va da tham gia nghién ctru. Trong d6 ¢6 44 tre ¢ do tudi 17-18
(chiém ty1¢ thap nhat 22,5%) (bang 4), tuy nhién ¢ nhom tudi 17-
18 ¢6 rét nhiéu van dé can quan tam, dic biét 6 do tudi nay, phan
16m cac tré da c6 quan hé tinh duc, hoat dong tinh duc manh mé.
Nguy co nhiém thém céc bénh lay qua duong tinh duc nhu giang
mai, viém gan B, viém gan C, HIV... cling nhu liy nhiém HIV
cho ban tinh ctia tré, lam lay lan HIV ra cong ddng, ¢6 thai ngoai
¥ mudn, chura c6 bién phap du phong cho nhiing dira tré dwgc sinh
ra. Tir do lam tang thém tré nhiém HIV do me truyén sang con.
Do d6 cong tac tu van, ho trg cho tré vé klen thirc du phong phoi
nhiém cho tré VTN nhidm HIV 13 v6 cing cin thiét.

Tinh trang boc 16: Bc 16 tinh trang nhiém HIV nhim myc dich
cho ngudi nhiém HIV hiéu dung tich cuc vé tinh trang nhidm HIV
ciia ban than, gitip ngudi nhiém c6 nhiing kién thirc vé tw chim
soc ban than, biét dugc nhing kién thire Vé TTDT ARV ciing nhu
nhing kién thirc vé phong ngua lay truyén cho nguoi khac. Ly
tuong nhat la dén tudi VIN nén biét tinh trang ctia minh. Mac du
vay, viéc tiét 1 thuong bi tri hoan va cac nghién ctru da bao cdo
rang, ty 1¢ tré 16n hon va thanh thiéu nién biét vé tinh trang nhiém
HIV cta minh dao dong tir mirc thap nhat 1a 1,2 d&én 75% & cac
giai doan cham soc HIV khéc nhau va dudng nhw con thip hon &
cac nude 6 thu nhap thip va trung binh [5]. Tinh trang nhiém HIV
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duoc tiét 16 da duge xac dinh 1a mot trong nhiing yéu td lién
quan dén viéc TTDT tét hon [5, 6]. Véi tré VTN nhiém HIV
su boc 16 thong bao tinh trang nhiém HIV cho tré 1a mot van
d& v6 cung quan trong, doi hoi tit ca cing tham gia, bao gdm
gia dinh, nhan vién y té, cong dong trong cong tac chuan bi day
di vé kién thic, thoi gian, duy doan dugc nhimg phan ng bat
thudng tir phia tré, ciing nhu 13 nhimg giai phap nhim hd trg
cho tré chap nhén, vuot qua giai doan kho khin. Trong nghién
ctru nay, chung t6i ghi nhén c6 60,4% tré dugc boc 10 hoan toan
tinh trang bénh; két qua nay cao hon so vi nghién ciru cia N.N.
Quy (2018) [7] véi ty 1¢ tré biét bénh ctia minh chiém 50,8%.
C6 su khéac biét nay 1 do khac nhau vé ddi twong nghién ciru.

Tré VTN nhiém HIV thuong co xu huéng tao vo boc che
gidu tinh trang nhidm HIV cua minh. Mot nghién ciru khac vé
rao can doi voi viée TTDT bang thude khang virus ¢ thanh thiéu
nién nhiém HIV sdng & Tanzania ghi nhan thanh thiéu nién dua
ra nhiéu 1y do dé lwa chon khong tiét 19 v6i nguoi khac tinh
trang nhiém HIV ctia minh [8]. Trudc hét, thanh thiéu nién lo
ling moi nguoi s& ky thi, phan biét ddi xir hodc bi co lap, bi dam
tiéu. Ngoai ra, thanh thiéu nién so khi tiét 16 v6i ngudi khac
ho lai tiép tuc di néi v6i ngudi khac nita nén thanh thiéu nién
nhiém HIV thuong khong chia sé tinh trang nhiém bénh ctia
minh [8, 9]. Ghi nhén trong nghién ctru nay c6 8,2% tré VIN
nhiém HIV sin sang boc 16 tinh trang nhiém HIV cua minh cho
ngudi khac biét (d6i twong dugc chia sé 1a ngudi yéu cia tré
VTN nhiém HIV). C6 91,8% tré VTN nhiém HIV khong chia
sé tinh trang nhidm ciia ban than cho ngudi khac biét, 1y do tré
khong chia s¢ 1a s¢ bi ky thi (chiém 94,3%).

Tudi VTN la giai doan chuyén tiép tir tré em sang nguoi 16m.
Trong giai doan nay tré trai qua su thay doi vé thé chat, cam
xtc, tinh than; rat nhay cam, dé bi tac dong, anh hudng boi cac
yéu t6 bén ngoai nhu sy cam dd boi cac chit gay nghién, quan
h¢ tinh duc khong an toan, tam ly dién bién phuc tap, chua on
dinh. Vi nhiing tré méc bénh man tinh, phai dung thube sudt
do1i, kham bénh theo hen nhu bénh Thalassemia, tiéu duong, tim
bam sinh... s& bi tang cam giac lo léng, s¢ hai, chan nan, tu ti,
song khép minh, dic biét véi tré VTN nhidm HIV. Trong mot
nghién ctru & Zambia, khoang 40% trong s6 127 thanh thiéu
nién nhiém HIV cho biét ¢6 van dé vé strc khoe tm than [5].
Trong mét nghién ctru cua S. Musisi va cs (2009) [10] ¢ Uganda
ciing ghi nhan 17% tré VTN nhiém HIV c6 y dinh ty tir. Trong
nghién ctru cua ching t6i ghi nhan 14% tré co biéu hién bat
thuong vé tam 1y. Trong do, c6 54,8% tré lién tuc cam thiy lo
léng; 12,9% tré c6 cam gidc tuyét vong, nghi dén tu t; 32,3%
tré khong hao hing hay yéu thich khi hoc tap va lao dong.

Két qua TTDT duoc ghi nhan trong nghién ciru nay (bang 2)
13 84,2%. Két qua nay tuong dong voi nghién ciru cua L.T. Dat
va cs (2021) [11] tai quan Binh Thanh, TP Ho Chi Minh TTDT
chiém 82,1%. Két qua nay thap hon so véi nghién ctru ciia N.L.
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Chinh (2021) [12] khi ghi nhén ty I tr¢ TTDT dat 91,1%. C6 sy
khac biét nay 1a do trén ciing mot dia diém nhung lai khac nhau
v& dbi twong nghién ciru.

4.2. Mt 56 yéu to anh hwong dén TTDT ARV

Moi lién quan giita TTDT ARV theo nhém tudi ciia tré VTN
nhiém HIV: Tré VTN la giai doan chuyén tiép tir tré em sang
nguoi 16n, co nhiéu thay doi cung su phat trién, hoan thién dan
ca vé thé chat, tri tué va cam xuc. Tré rat d& nhay cam trudc cac
tac dong nhu hoc duong, ban beé, bénh tat ciia ban than. Pac
biét voi nhimg tré nhiém HIV, khi biét ban than minh nhiém
bénh tré thuong roi vao tam trang lo ling, so hai, chan nan, bo
udng thude, ngai udng thude trude ngudi khac vi so 16 tinh trang
nhidm HIV. Tir d6 anh huong dén viéc udng thudc hang ngay.
Tré VIN c6 d6 tudi 17-18 tudi khong TTDT cao boi mot s 1y
do nhu: ban di lam, ban hoc, di choi khong mang theo thuée,
khong udng thudc noi dong ngudi... tir d6 1am anh huong dén
TTDT. Trong nghién ctu nay ghi nhan tré VIN thudc nhom
tubi 10-13 tudi c6 ty 1& TTDT cao (97,6%), ty 16 TTDT thap
hon ¢ nhom 14-16 tudi (87,8%) va thap nhat 6 nhom tudi 17-18
tubi (56%) (bang 4). Su khac biét TTDT giira cac nhom tudi co
¥ nghia thong ké (p<0,05).

Moi lién quan giita TTPT ARV theo trinh d hoc vin twong
dwong v6i nhém tuéi cua tré VIN nhiém HIV: Trong nghién
cuu cla chiing t6i ghi nhan (bang 5) c6 196 tré (chiém 88,3%)
¢6 trinh d9 hoc van tuong duong theo quy dinh cta Luat Gido
duc, trong d6 ¢6 86,7% tré TTDT; tré ¢ trinh do hoc vin khong
twong dwong v6i tudi chiém 11,7%, trong d6 co 65,4% tré
TTDT. Nghién ctru nay da tim thdy mdi lién quan giira tré co
trinh do hoc vén tuong duong va TTDT, tré co trinh d§ hoc
van tuong duong c6 ty 1& TTDT cao gp 3,46 lan so voi TTDT
cuia tré co trinh ¢ hoc van khong tuong duong (khoang tin cay
(C195% 1,39-8,57), két qua nay c6 y nghia thong ké p<0,05
(=7,87, OR=3,46 p<0,05).

Méi lién quan giita thoi diém tuéi ma tré dwoc béc 16 hoan
toan tinh trang nhiém HIV va TTPT: Boc 16 tinh trang nhiém
HIV sém theo quy dinh thi s& tiép nhan, thich nghi véi tinh
trang nhiém HIV cta ban than tot hon, ¢6 ¥ thic TTDT ARV
t6t hon [3]. Nhiing tré dugc boc 16 tinh trang nhiém HIV mudn
d& bi soc, rat kho chip nhan khi biét minh bi nhiém HIV, tré
¢6 xu hudng khong chép nhén, bo diéu tri; df“)ng thoi ¢ do tudi
VTN 16n méi boc 19 thi con co nguy co lam lay truyén HIV ra
ngoai cong dong, bai vi nhiéu tré VTN 16n da c6 nguoi yéu, mot
s0 di co quan hé tinh dyc trong khi khong biét ban than minh
bi nhiém HIV. Do vay, tré nhiém HIV duoc boc 1 tinh trang
nhiém HIV sém theo quy dinh, dé tré tiép nhan dan tinh trang
nhiém HIV cua ban than, TTDT tdt, biét dugc cac bién phap
phong ngira lay truyén HIV cho ngudi khéc. Trong nghién ctru
nay ghi nhan tré dugc boc 16 hoan toan tinh trang nhiém HIV
khi 10-12 tudi ¢6 ty 1&¢ TTDT chiém ty 1& cao nhat 93,1%; tré
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dugc boc 10 hoan toan tinh trang nhiém HIV khi tré 17 tudi cb ty
16 TTDT thp hon nhiéu chi chiém 50% (bang 6). Két qua nay
¢6 y nghia thong ké p<0,05 (X*=10,5, p=0,032).

Moi lién quan giita viéc tham gia sinh hoat tw vin vé bénh
va TTPT ARV ciia tré VIN nhiém HIV: Tai Phong kham ngoai
tra, Bénh vién Nhi Trung uwong da t6 chirc cac 16p k¥ nang cho
cac tré nham cung cip nhitng kién thirc vé TTDT ARV, kién
thirc vé& boc 16 bénh cho tré, tw cham séc ban than, bién phap
phong ngira lay truyén cho ngudi khac. Tai cc bubi sinh hoat
nay, cac tré VTN nhiém HIV ¢6 co hdi giao luu, chia sé, thdo g&
nhimg vuéng mic ma ban than dang gip phai. K& tir khi c6 dai
dich COVID-19 céc bubi sinh hoat, cac 16p k¥ ning khong dwoc
t6 chirc nén nhiéu tré VTN chua dugc tham gia 16p k¥ ning nay,
ciing nhu mot s6 tré da duge tham gia nhung di qué 1au rdi nén
hién tai khong con nh¢ nita. Pong thoi théng qua nhimg budi
sinh hoat nay s& lam tang sy than thiét giita tr¢ VTN vé6i nhan
vién y té, tao niém tin cua tré voi nhan vién y té, tré tin tudng
vao cham soc va diéu tri ciia nhan vién y té. Tir do nang cao ty 18
TTDT, phuc hdi chirc nang mién dich, duy tri stc khoe t5t cho
tré VTN nhiém HIV.

Trong nghién ciru ndy chiing toi ghi nhan c6 151 tré da timg
dugc tham gia cac 10p sinh hoat tu van, trong d6 ¢6 88,1% tré
TTDT tbt; con 71 tré chua dugc tham gia 16p sinh hoat tu van,
trong d6 ty 18 TTDT chiém 76,1% (bang 7). Két qua nghién ctru
ciing chi ra rang, nhimg tré da timg dugc tham gia sinh hoat tu
van thi TTDT gip 2,32 1an so v6i tré chua timg dwoc tham gia
sinh hoat tu vin. Két qua nay ¢6 y nghia thong ké (OR=2,32
(C195% 1,02-4,5), X>=5,2, p<0,05).

Moi lién quan giita hiéu biét ciia NCSC vé HIV/AIDS va
TTPT ARV ciia tré VTN nhiém HIV: Tré VIN duéi sy giam ho,
song cung NCSC, su hiéu biét cia NCSC v6 cing quan trong
trong hd trg, gitip do tré TTDT ARV. Trong nghién ctru nay, tré
VTN nhiém HIV do lay truyén me con chiém 98,6%, boi vay
phan 16n NCSC ¢6 nhiing kién thic it hodc nhiéu vé HIV. Trong
nghién ctru nay ghi nhan c6 77,5% tré ¢6 NCSC la b hodc me
hodc bd me rudt (bang 3). Nhitng tré ¢6 NCSC (nhét 1a nhimng
tré song ciing voi b, me, bd me rudt) thi ¢ ty 16 TTDT ARV
t6t hon so véi tré c6 NCSC it hiéu biét hodc khong hiéu biét
vé HIV hoic khong séng cung bd, me, ca bd va me (X*=6,38,
p=0,03<0,05) (bang 8).

5. Két luan

Qua nghién cru 222 tré VIN nhiém HIV va 222 NCSC cua
tré dang theo doi va diéu tri tai Phong kham ngoai tra, Bénh
vién Nhi Trung wong tir ngay 1/8/2022 dén ngay 31/1/2023,
chiing t61 da ghi nhan dugc céc két qua sau: co 84,2% tré¢ VIN
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nhidm HIV TTDT ARV. Mot s6 yéu t6 lam ting ty 1 TTDT
ARV ctia tré VTN trong nghién ctru nay 1a: tré duoc boc 16 bénh
& d06 tudi 10-12 co ty 16 TTOT tdt hon; tré dugc tham gia cac
16p tap huan vé& HIV co ty 16 TTDT cao hon tré khong tham gia
cac 16p tap huén vé HIV; tré VTN c6 NCSC hiéu biét vé HIV
thi c6 ty 18 TTDT cao hon tré ¢6 NCSC khong hiéu biét vé HIV.
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Ché tao va danh gia mot so dic tinh ciia ché pham gel
trung bi da hwong wng dung trong y hoc tai tao
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Tom tit:

Muc tiéu: Moi lién hé chit ché té bao - khung ngoai bao (ECM - Extracellular matrix) la nén tang ciia qua trinh phat trién va
stra chira ciia mo. Khung nang do mo phong nhirng tinh chat sinh hgc cia ECM trong co thé sinh vat. ECM cia l6p trung bi da
1a mot loai vat li€u tw nhién, chira thanh phan ly tudng rat thich hop cho viéc tao ra cac sian pham thuc day qua trinh chira lanh
mo. Nghién ctru nay tip trung ché tao ché pham gel tir ECM trung bi da ngudi. ECM da dugc tao gel bang cach hoa tan trong
dung dich enzyme pepsin. Phwong phép nghién ciru: Qua trinh tao gel 3D bang cach trung hoa dung dich enzyme va i & diéu kién
sinh 1y. Méu gel dwoc dénh gia d nhét, kha ning dinh hinh. Ngoai ra, ché phiam gel tir trung bi da dwoc danh gia vé anh hwéng
lén sw séng va kha ning tang sinh cia nguyen bao sgi ngu’m in vitro béng thir nghiém dc tinh va thir nghlem tang sinh trong 10
ngay. Két qua: Panh gia doc tinh tryc tlep va dich chiét d cho thay ché pham gel ECM an toan dm voi sw song cia nguyen bao
soi. Dong thoi, cac nguyén bao sgi thé hién déc tinh ting sinh sau 10 ngay trong diéu kién nuoi cay vai dich chiét ché pham gel.
Két ludn: Cac két qua nay chi ra ché pham gel ECM c6 kha niang danh hwéng tich cuc dén dac tinh sinh hoc cia té bao va c6 tiem

nang wng dung vao linh vue y hoc tai tao.

Tir khod: khung ngoai bao, nguyén bao s¢i, trung bi da, y hoc tai tao.

Chi 56 phén logi: 3.4

1. Dat van de

Y hoc tai tao 1a mot nhanh cla y hoc, tap trung phat trién céc
phuong phap tai tao, sira chita hodc thay thé cac té bao, md hodc
co quan bi ton thuong hay khuyét hong. Y hoc tii tao bao gom cac
tng dung liéu phap phan tu, té bao, mo hay co quan nhan tao. Tir d6
cung cap cac giai phap thay thé cho ghép md, tang tw than hay dong
loai. Bic biét, cong nghé ché tao vat liéu sinh hoc dong vai tro chu
chét trong y hoc ti tao, voi muc tiéu tao ra vat liéu mang cac dic
tinh gﬁn voi diéu kién mé in vivo, vat liéu c6 thanh ph?m dinh dudng/
nhan t6 tin hiéu hd tro qua trinh tai tao m6. ECM 1a nhan t6 xwong
séng ciia mo, gitp duy tri céu trac mo, lién két céc té bao va giir
chiing trong cau triic mo, dong thoi tham gia diéu hoa cac hoat dong
chuyen hoa va phat trién cia mo. Cac thanh phan c6 hoat tinh sinh
hoc dién hinh cdu tao nén ECM duoc biét dén bao gdm collagen,
elastin, laminin, fibronectin va glycosaminoglycan (GAG). Chinh
vi vay, ECM da duoc nghién ciru lam vat li¢u sinh hoc cho nhiéu
tmg dung t4i tao. ECM c6 thé duoc thu nhan tir qua trinh khir té bao
mo, co quan, do d6 giam thiéu nguy co bi thai loai sau ciy ghép [1,
2]. Céc thanh phéan protein hoat tinh sinh hoc cia ECM déng vai tro
cam ung cho qua trinh sap nhap va tai tao moé moi.

Vit liéu sinh hoc co ngudn gdc tir ECM di dugc chimg minh
vé vai tro cung cap vi moi trudng cho sw phét trién cua té bao, cho
phép duy tri hinh thi, sinh 1y va chitc ning cia té bao. Trong sb
nay, cac ché pham hydrogel, goi tat la ché pham gel da trg thanh
mot dbi twong tiém nang trong img dung y hoc téi tao, nhd vao tinh

*Tac gia lién hé: Email: tlbha@hcmus.edu.vn
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linh hoat cua cac dic diém vat ly, su tuong déng vé cu triic voi
ECM ty nhién va kha nang h tro su két dinh, ton tai va ting sinh
cua té bao [3, 4]. Cac nghién ctru cho thiy, ECM thu nhan tir mé da
khir t& bao co thé dugc hoa 1ong bang enzyme pepsin va tao thanh
dang khoi gel v6i cac dac tinh co hoc va sinh 1y tuwong thich véi
qué trinh nudi cy té bao [3-5]. Cac ché pham gel tir ECM duoc
héa long bang enzyme giit lai cac protein két dinh té bao (collagen
va elastin), glycosaminoglycans va cc yéu to ting truong [6].
ECM cua lop trung bi da la mdt loai vat liéu ty nhién, chira thanh
phn Iy tudng rét thich hop cho viéc tao ra cdc san pham thic day
nhanh qua trinh chira lanh céc vét thuong, vét bong. Ngoai ra, cau
tric va chirc ning cua ECM di dugc chimg minh qua nhiéu nghién
ctru vé kha nang hd trg ting sinh ciia té bao.

Dua trén céc co so néu trén, nghién ctru nay tap trung ché tao
ché pham gel tir ECM trung bi da nguoi. ECM trung bi da nguoi
dugc khao sat kha nang hoa l1ong trong dung dich enzyme va hi¢u
qué tao gel in vitro. Ngoai ra, ché pham gel duoc danh gia vé anh
huong 1én sy séng va ting sinh cta céc té bao in virro nhim du
doén vé tiém ning cac (mg dung trong y hoc ti tao.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

ECM tir trung bi va nguyén bao soi da ngudi duoc cung cp
bgi Phong Thi nghiém Ky nghé mo6 va Vat li¢u y sinh, Truong
bai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia TP Ho Chi Minh.
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Abstract:

Objective: The tight connection between the cell-extracellular
matrix (ECM - Extracellular matrix) is the foundation of
tissue development and repair. The extracellular framework
simulates the biological properties of organism-based ECM.
The ECM of the skin’s dermis is a natural material, containing
ingredients ideal for creating products that help tissue heal.
This study focuses on the production of gel products from
human skin ECM. The skin ECM is gelled by dissolving
in a pepsin enzyme solution. Method: 3D gel formation
process using neutral enzyme solution and incubation under
physiological conditions. Gel samples were evaluated for speed
and formability. Additionally, the dermal gel preparation was
evaluated for its effects on the survival and proliferation of
human fibroblasts in vitro by toxicity testing and proliferation
testing, for 10 days. Results: Direct and extract toxicity
assessments showed that the ECM gel regimen was safe
for fibroblast survival. At the same time, fibroblasts had
proliferation properties after 10 days in culture conditions
with gel extract. Conclusion: These results showed that the
ECM gel product regimen has the ability to positively impact
the biological properties of cells and has the potential for
application in the field of regenerative medicine.

Keywords: dermis, extracellular framework, fibroblasts,
regenerative medicine.

Classification number: 3.4

Nguyén bao soi dugc nudi bang méi truong nudi ciy diy
da. Thanh phan méi truong nudi cay day da bao gdbm moi
truong co ban DMEM-F12 (Sigma-Aldrich, Hoa Ky) dugc
bd sung thém huyét thanh bao thai bo 10% (Sigma-Aldrich,
Hoa Ky) va khang sinh Penicilin 100 Ul/ml, Streptomycin
100 pg/ml (Sigma-Aldrich, Hoa Ky).
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2.2. Phuong phdp tgo ché phim gel ti ECM trung bi da

Miu ECM & dang kho dugc nghién bing mdy nghién mau
(Omni, Hoa Ky) va rdy dé tao hat ECM c6 kich thude dudi 250
um. Hat ECM (ham lugng 20 mg/ml) dugc hoa long bing cach
khudy trong dung dich pepsin/HCI (pepsin 4 mg/ml va HCI 0,01
N) (Sigma-Aldrich, Hoa Ky), kéo dai 24 gio ¢ nhiét do phong.
Hon hgp ECM-pepsin dugc giit lanh 4°C trong 20 phut va bét hoat
bang dung dich NaOH 0,1 N (Merck, Dirc) (theo ty 18 v/v 13 10/1)
va dung dich mudi dém phosphat (Phosphate buffer saline - PBS,
Merck, buc) (pH 7,4-7,8). Dung dich sau khi trung hoa dugc goi
1a dung dich tién gel. Dé tao thanh ché pham gel, dung dich tién
gel dwgc i & diéu kién sinh 1y 37°C (ti 4m Panasonic, Nhat Ban).

2.3. Thir nghiém dio ngwoc danh gid hiéu qud ché tao ché
phéim gel

Dung dich tién gel ECM sau khi tao ra duoc chuyén vao cc
lo thity tinh va 1 4m ¢ 37°C dé khao sat thoi gian gel hoa trong
20 phut. Thir nghiém dao nguoc duge thyc hién dé danh gia hiéu
qua tao gel.

2.4. Phwong phdp danh gia djc tinh giin tiép

Tht  nghiém MTT  (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) dugc thuc hién nhim xac dinh doc
tinh cta dich chiét ché pham gel d6i véi nguyén bao soi ngudi. Cac
nghiém thirc bao gém: (1) Dich chiét ché pham gel (chuan bj theo
tiéu chudn ISO 10993-12 (3 cm¥ml méi truong nudi cay) [7]); (2)
Moi trudng nudi cy té bao cé bd sung DMSO 20% duoc st dung
14 d6i chimg duong; (3) Méi truong nudi cdy la di chimg am.

Céc té bao dugc cdy vao dia 96 giéng v6i mat do 104 té bao/
giéng. Sau 24 gio, khi té bao phii 80% bé mit giéng nudi, 100 pl
dich chiét (hoac déi chimg am, dbi chimg duong) duge bd sung
vao giéng va nudi cy ¢ diéu kién 37°C, 5% CO, (Panasonic, Nhat
Ban). Sau 24 gio, thir nghiém MTT duoc tién hanh bing cach u té
bao voi 100 ul MTT 0,5 mg/ml (Sigma-Aldrich, Hoa Ky) trong 4
gio & diéu kién 37°C. Sy hinh thanh tinh thé formazan & cac giéng
nuéi duge quan sat va ghi nhan bang kinh hién vi dao nguoc ¢6
lién két hé thong chup anh (Olympus, Nhat Ban).

Tiép theo, MTT duoc loai bo va 100 ul DMSO/Ethanol (Sigma-
Aldrich, Hoa Ky) duoc bd sung vio mdi giéng. Dung dich thir
nghiém duoc do do hip thu quang hoc (OD) ¢ budc song 570 nm
(Biochrom EZ Read, Anh). Toc d6 ting truong twong doi (RGR)
dugc tinh theo cong thirc: %RGR = (OD mau nghiém thirc)/(OD
mau chimg 4m) x 100%. Theo ISO 10993-5, mau thir nghiém dugc
cho 13 khong gay ddc cho té bao khi gia tri % RGR tir 70% trd 1én [8].

2.5. Phuwong phdp danh gia dic tinh truc tiép

Ché pham gel dugc danh gia doc tinh truc tiép bang cach dit
mﬁu tiép xtc v6i cac nguyén bao soi. Cac nhom nghiém thirc bao
gdm: (1) Mang cao su latex la doi chimg dwong; (2) Ché pham gel;
(3) Mang protein thuong mai la doi ching am. Theo do, té bao
duogc cay vao dia 6 giéng v6i mat do 5x10* té bao/ gleng va nudi 24
gio o diéu kién 37°C, 5% CO,. Sau do, che pham gel duoc dit tryc
tiép 1én bé mat 1p té bao (dlen tich mau xap xi 1/10 bé mat dia) va
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tiép tuc nudi trong 24 giv. Két qua dugc ghi nhan bing cach quan
sat dia dudi kinh hién vi dao ngugc (Olympus, Nhat Ban). Muc do
gy doc té bao dudi kinh hién vi dya theo tiéu chuan ISO 10993-
5:2009. Theo d6, phan (g & cép do 0-2, vat liéu xem nhw khong
gy doc dbi vai té bao [2].

2.6. Phwong phdp dinh gid anh hwéng ciia ché phim gel dén
khd ndng tang sinh ciia 1é bao in vitro

Dich chiét ché pham gel dugc chuan bj bing ngadm i mau trong
moi truong nudi céy té bao khong chira huyét thanh (voi ty 16 0,2 g/
ml) theo tiéu chuan ISO 10993-12 [7]. Nguyén bao sgi ngudi duge
cdy vao cac gleng cua dia 96 giéng v6i mat do 10* té bao/cm?, dugc
u trong tu am 37°C, 5% CO,. Sau 24 glo moi truong trong cac
giéng duoc thay moi bang d1ch chiét che pham gel va cdc nhom doi
chimg tuong tng. Sy tang sinh cta té bao trong mdi nghiém thire
vao cac ngay 2, 4, 6, 8 va 10 duogc danh gia béng kinh hién vi dao
nguoc va thr nghiém MTT. M6i trudng nudi cay co huyét thanh
dugc s dung lam dbi ching duong (C+). Méi truong nudi cdy
khong huyét thanh dugc ding lam dbi chimg am (C-).

2.7. Xir Iy thong ké

Tét ca cac phan tich thong ké dugc thyc hién boi phan mém
Graphpad prism 9.5.0. Dit liéu dugc trinh bay dudi dang + d 1éch
chuan. Sy khac biét thong ké dugc chap nhan 14 c6 y nghia khi gia
tri p<0,05.

3. Két qua va ban luan
3.1. Két qua thir nghiém ddio ngwoc

Két qua vé su chuyen d6i trang théi long - gel (sol-gel) duge
danh gia tryc tiép bang cach dao nguoc ong mau. Két qua thu
nghiém dao ngugc cho thy, sau 20 phut u 4m dung dich tién gel
ECM, ché phim gel dugc hinh thanh. Bing chimg la san pham
duoc i 4m khong bi roi sau thir nghiém dao nguoc (hinh 1) va ¢6
hinh dang cua vat chtra. Sau khi duoc dua tro vé nhiét do phong,
san pham van bam chit & thanh dng, chua tro vé trang thai long sau
30 phut khao sat. Két qua cho thay, ché pham gel duoc hinh thanh
sau tic dong i Am & 37°C va hién tuong tai chuyén doi thanh dang
long xay ra cham va chua thé dat dugc trang thai hoa long sau 30
phiit khao sat. Didu nay chimg minh rang gel ECM ¢6 d6 bén tt va
cau trac gel 6n dinh.

Hinh 1. Két qua thtr nghiém dao ngwoc. (A) Dung dich tién gel (dang
1dng trwée khi G); (B) Ché pham gel (dang gel sau khi 0).

Thir nghiém dao ngugc 1a phuong phap don gidn nhét duoc sir
dung dé nghién ctru diém tao gel ciia dung dich ciing nhw xem xét kha
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nang duy tri khéi gel theo thoi gian [9]. Tur két qua nghién ctru ¢6 thé
thiy, ché pham gel ¢6 nguon gbc ECM trung bi da nguoi dugc ché
tao thanh cong va duy tri cau tric ndy theo thoi gian. Sy hinh thanh
gel ECM 1a mot qua trinh ty Iip rap dua trén collagen duogc diéu hoa
mot phﬁn bai sy hién dién cua cac glycosaminoglycan, proteoglycan
va protein ECM. Do d6, dong hoc trung hop s& bi anh hudong boi déc
diém sinh hoa tw nhién cua ngudn mo v ctia cac protein con lai sau
qua trinh khir & bao thu ECM va héa long. ECM trung bi da nguoi
duoc céu tao chu yéu tir collagen I va III, cung voi cac thanh phﬁn
khac nhu elastin, cac glycoprotein va glycosaminoglycan [10]. Céc
thanh phan nay da dugc chimg minh 13 gitip gia tang ddng ké do bén
co hoc cua gel [11].

3.2. Két qua danh gid dic tinh in vitro

Thir nghiém doc tinh t& bao 1a mot trong nhing xét nghiém danh
gia va sang loc vat liéu sinh hoc béng cach su dung cac té bao in
vitro. Thir nghiém danh gia gian tiép thong qua dich chiét va tiép
xuc tryc tiép 1a cac thir nghiém danh gia tinh doc pho bién va duoc
& xuét trong tiéu chudn ISO 10993-5.

Trong thir nghiém danh gia doc tinh gian tiép thong qua dich
chiét, vé mat hinh théi, té bao duogc nudi trong dich chiét gel ECM
bam trai git hinh thai thuén dai (hinh 2B), hinh thai déc trung cua
nguyén bao soi. Hinh thai nay twong dong véi hinh thdi té bao trong
nghiém thie doi chimg ém (hlnh 2C). Nguoc lai, t& bao c6 hién
tugng bong troc khoi bé mat nudi cdy va co tron ¢ nghiém thire doi
chimg duong. Hon nira, sy xudt hién cia tinh thé formazan ciing
gitip khing dinh sy séng sot cua té bao. Cy thé, & nghiém thirc dbi
chimg 4m va mau dich chiét ché pham gel, tinh thé formazan mau
tim dugc hinh thanh voi mat d§ cao (hinh 2B va 2C); ngugc lai, ¢
nhém dich chiét DMSO 20% (ddi chimg dwong) khong xuét hién
tinh thé formazan (hinh 2A). Mit khac, két qua toc @ RGR cho
thdy, ca ché pham gel va doi chimg 4m déu cho ty 18 RGR cao trén
70% (p<0,05) (hinh 3). Két qua nay tréi nguoc v6i nghiém thirc dbi
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Hinh 2. Hinh thai té bao sau khi nhuém MTT. (A) Nghiém thirc déi
chirng dwong; (B) Nghiém thirc ché phdm gel; (C) Nghiém thirc dbi
chirng am.
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Hinh 3. D4 thi ty I1é RGR cua té bao & cac nghiém thirc. (+): dbi
chirng dwong; (-): déi chirng am.



ching duong. Tr d6 ¢6 thé nhan dinh rang, gel ECM khong gdy doc
cho té bao nguyén bao si ngudi ¢ danh gid doc tinh gian tiép thong
qua dich chiét.

Bén canh do, danh gia doc tinh trye tiép ciing da duoc thyc hién,
két qua mot 1an nira khang dinh tinh an toan cua ché pham gel. Ket
qua thir nghiém cho thiy, sau 24 gio té bao tiép xuc véi vat liéu, te
bao tai vi trf tiép xtic, xung quanh va ngay bén dudi vat liu van tiép
tuc bam dinh, khong bong troc ¢ 2 nghiém thirc ddi chimg 4m va
ché pham gel. V& mat hinh thai, t& bao c6 hinh dang thuon dai, thé
hién t¢ bao van phat trién tot sau khi tiép xiic truc tiép voi gel hay
d6i chimg am (hinh 4B va 4C). Diéu nay twong dong voi mitc phan
{mg 0 theo tiéu chudn ISO 10993-5. Ngugc lai, & nghi¢m thirc dbi
chimg duong, té 'bao xung quanh vat liéu c6 hién tugng bong troc.
Ngay tai vi tri tiép xtc v6i mang latex d6i chimg duong, mat do te
bao dan thua sau 24 gio, chii yéu phan bd ¢ nhiing vi tri khong tiép
XUc gan v6i vat liéu (mirc phan tmg 4, ISO 10993-5) (hinh 4A). T
quan sat nay c0 thé nhan dinh ring, ché pham gel khong dgc 601 voi
té bao thong qua thir nghiém d4nh gia doc tinh tiép xtc tryc tiép.

Hinh 4. Thir nghiém déc tinh tiép xuc trwc tiép. (A) Nghiém thirc dbi
ching dwong; (B) Nghiém thirc ché pham gel; (C) Nghiém thic déi
chirng am.

Két qua nghién ctru nay cho thiy, ché pham gel khong gay doc
cho nguyén bao sgi nguoi in vitro trong ca 2 thir nghiém danh gia
tinh doc ciia vt liéu, bao gom gian tiép thong qua dich chiét va tiép
xuc tryc tiép. Trén co s ndy, ché pham gel dugc danh gia la dat tinh
an toan trong thir nghiém in vitro va tiép tuc dugc tmg dung cho céc
nghién ciru, danh gia tiép theo.

3.3. Két qud ddnh gid dnh huong ciia ché phim gel dén khi
ndng tang sinh cia té bao

Két qua dugc thé hién ¢ hinh 5 v&i mat do quang tang dan tur
ngay 2 den ngdy 6 va giam dan dén ngay 10 ¢ tit ca cac mau o]
ngay 2, rnau ddi chimg duong (C+) cho thay sy tang sinh té bao
tot hon 2 mau con lai, do miu nay c6 huyét thanh hd trg ting sinh.

Tang sinh nguyén bao sgi trén mau dich chiét gel ECM vé bao

0,6 .
- Cr
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-® Thi nghiém

0D 570

T T T T
Ngay4 Ngay6 Ngay8 Ngay 10
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Hinh 5. D6 thi biéu thj sw ting sinh clia nguyén bao soi trong dich chiét
ché pham gel.
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Tuy nhién, sy ting sinh té bao ciia miu thi nghiém ciing dién ra kha
nhanh va tuong duong véi gia tri mﬁu dbi chimg duong (C+) 6 ngay
6 va 8 (p>0,05). Trong khi do, mau ching 4m 1(C-) co sy tang sinh
t& bao thap hon miu chimg duong (C+) va mau thi nghiém & ngay
6 va 8. Nghién ciru cua S. Uriel va cs (2009) [12] ciing cho théy,
viéc ting sinh cua té bao dudi tic dong cua dich chiét gel tr ECM
mo mém trong khoang ngay 5 dén 7 cia qué trinh nuéi cdy. Piéu
ndy cho thay ché pham gel da hd tro cho sy ting sinh ciia nguyén
bao soi nguoi.

4. Két luan

Nghién ciru di ché tao thanh cong ché phim gel tir ECM trung
bi da nguoi. Ché pham gel c6 kha ning dinh hinh khi duoc i & didu
kién sinh 1y v6i nhiét o 37°C. Ché pham gel khong gay doc va co
tac dong tich cuc dén sy tang sinh cua cac nguyén bao soi ngudi in
vitro. Céc két qua nay chi ra ché pham gel ECM trung bi da nguoi
¢ tiém nang tmg dung vao linh vuc y hoc tii tao.

LO1 CAM ON

Nghién ctru duogc tai tro boi B Qudc phong trong khuon khd
Dé tai ma s6 46.46.22. Cac tac gia xin chan thanh cam on.
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Anh hwéng ciia Demecolcine va thoi gian nudi thanh thuc
in vitro t€ bao tring den hiéu qua tao phoi lon I nhan ban
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Tom tat:

Két qua ctia nghién c1ru nay cho thay, nong do Demecolcine dnh hwéng dén hi€u qua tao phoi lgn I nhan ban. Nhém 4 pM
Demecolcine c ty 1€ té bao trirng co khéi hinh nén cao hon so véi nhém 0, 6 va 8 pM (twong trng 72,03 so voi 1,98, 59,42 va
51,01%, p<0,05). Ty 1¢ phén chia, phoi nang ciia nhém 4 pM Demecolcine cao hon c6 y nghia so véi nhom 6 va 8 pM (p<0,05).
Thoi gian xir Iy véi Demecolcine anh hwong dén hiéu qua tao phéi lon I nhan ban. Ty 1¢ phén chia, phéi nang ciia nhém 1 gio cao
hon cé y nghia so véi nhom 0,5, 2 va 3 gio' (twong trng 84,68 so voi 70,92, 73,86 va 60,36%; 24,91 so vai 13,62%, 17,26 va 10,63 %,
p<0,05). Thoi gian nudi thanh thuc in vitro té bao trimg logn anh hwéng dén hiéu qua tao phéi lon I nhan bén. Ty 1¢ té bao trimg
c6 khoi hinh nén ¢ nhom 20 gid 13 cao hon ¢6 y nghia so v6i nhom 18 va 22 gid' (twong ing 85,34 so véi 60,04 va 72,03%, p<0,05).
Ty 1¢ phén chia, phdi nang 6 nhom 18 gio' thip hon c6 y nghia so v6i nhém 20 va 22 gid' (twong ing 66,12 so v6i 85,42 va 84,68%;
13,71 so v6i 25,48 va 24,91%, p<0,05). Két luan, Demecolcine va thoi gian nudi thanh thuc in vitro ¢6 anh hwong dén higu qua
tao phdi lon I nhén ban.

Tir khéa: Demecolcine, phdi lon I nhan ban, thanh thuc in vitro.

Chi 6 phén loai: 4.2

1. Dat van de

Mic du da c6 nhiéu bio cdo néi vé viée tao duoc dong vat
nhan ban bing k¥ thudt ciy chuyén nhan té bao soma (SCNT) &
mot s6 loai dong vat, tuy nhién hiéu qua cta phuong phap nay
van con thap. Theo G.P. Malenko va cs (2015) [1], ty 1é tao con
non nhan ban & cac loai dong vat <5%. Cac nha nghién ciu da
thyc hién nhiéu thi nghiém nham cai thién hiéu qué tao phéi va
dong vat nhan ban. bé nang cao hi¢u qua viéc tao phoi dong vat
nhan bdn, cac nha nghién ctru da sir dung phuong phap tao phoi
nhan ban khong c6 mang sang va dugce tng dung thanh cong &
mot sb dong vat nhu bo, ngua va lgn [2-4]. Tao phoi nhan ban
tir té bao trimg khong ¢6 mang sang don gian, hidu qua hon tir t&
bao trimg c6 mang sang [5]. S6 luong phdi nang nhan ban dugce
tao ra bang phuong phap tao phoi nhan ban khong c6 mang sang
bang hodc cao hon so voi phuong phép tao phdi nhan ban co
mang sang.

Mot trong nhimg yéu to quan trong dam bao cho sy thanh
cong cua qua trinh tao phdi nhan ban SCNT khong c6 mang sang
chinh 1a viéc loai bo toan bd vat li¢u di truyén ¢ trong nhan cua
té bao trimg nhan. Nguyén nhan la do khi loai nhan thi cling déng
thoi loai bo mot s6 thanh phan quan trong 0 trong té bao chat,
qua d6 co thé lam giam kha ndng song ciia té bao trimg nhan va
anh hudng toi hi¢u qua tao phoi nhan ban [6]. Demecolcine 12
mot chat héa hoc thuong dugc st dung trong qua trinh loai nhan
té bao trimg khong c6 mang sang, nd c6 tac dung ddy phan nhan
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ra sat ngoai vi té bao chit tao thanh mot khdi hinh cau, qua do
gitip ky thudt vién c6 thé d& dang nhan biét dugc vi tri nhan té
bao trimg dudi kinh hién vi soi ndi thong thuong, tir d6 dé dang
loai bo phﬁn té bao chat co chira nhan. Viée lya chon dugc n6ng
a0, thoi gian tiép xuc thich hop cua té bao trimg voi Demecolcine
trude khi loai nhan giup nang cao hiéu qua tao phdi nhan ban
SCNT khéng c6 mang sang.

Hiéu qua tao phoi nhan ban s& duoc ning cao khi st dung té
bao trimg c6 nhan thanh thuc & giai doan MIL Thém vio do, té
bao chat cta té bao trimg nhan ciing phai & giai doan thanh thyc
dé té bao trimg sau khi da duogc loai nhan va cdy chuyén nhén té
bao soma c6 thé hoan thién dwgc qua trinh phét trién tiép theo cua
minh. Sau khi dugc cdy chuyén nhan va kich hoat, phoi SCNT
s trai qua mot s qué trinh nhu tai tao nhan va tai 1ap trinh nhan.
Qua trinh nay doi hoi sy c6 mat ciia mot $0 protein ddc hiéu co
trong té bao chit thanh thuc. Nhiéu protein nim trong nhan té bao
cho duoc giai phong vao bén trong té bao chit cua té bao trimg
nhan va nguoc lai mot sd protein khac ¢ trong té bao chit cua
té bao trimg nhan s& dwgc nhan t& bao cho thu nhan [7]. Trong
qua trinh tao phoi lon nhén ban bang ky thuét cdy chuyén nhan
SCNT, ngudn té bao trimg nhan c6 thé 13 té bao trimg thanh thyc
in vitro [8] hodc dugc thu tir in vivo [9]. Tuy nhién, do s6 luong té
bao trimg can phai ding cho qua trinh tao phdi SCNT va lon con
nhan ban 16n nén viée su dung té bao trang lon thanh thuc in vitro
la mot lya chon hang dau [8]. Té bao trung dugc thu va Iya chon
tur buéng trimg lon ¢ 10 md, sau d6 dugc lwa chon va nudi thanh
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Abstract:

The results of this study showed that the concentration of
Demecolcine affected efficiency in the production of Vietnamese
pot-bellied pig embryos. The 4 pM Demecolcine group resulted in a
greater oocyte extrusion cones rate in comparison to 0, 6, and § pM
groups (72.03 vs 1.98%, 59.42, and 51.01%, p<0.05, respectively).
The cleavage rate and blastocyst rate in the 4 uM Demecolcine group
were significantly higher than in the 6 and 8 pM groups (p<0.05).
Demecolcine treatment time affected efficiency in the production
of Vietnamese pot-bellied cloned pig embryos. The cleavage and
blastocyst rates of the 1 h group were significantly higher than
that of the 0.5, 2 and 3 h (84.68 vs 70.92%, 73.86, and 60.36%;
2491 vs 13.62%, 17.26 vs 10.63%, p<0.05, respectively). The
oocyte maturation time of porcine oocytes affected the production
efficiency of Vietnamese pot-bellied cloned pig embryos. The oocyte
extrusion cone rate of the 20 h group was significantly higher than
that of the 18 and 22 h groups (85.34 vs 60.04, and 72.03%, p<0.05,
respectively). The cleavage rate and blastocyst rate in the 18 h
group were significantly lower than that in the 20 and 22 h groups
(66.12 vs 85.42, and 84.68%; 13.71 vs 25.48, and 24.91%, p<0.05,
respectively). In conclusion, Demecolcine and oocyte maturation
time had effects on the efficiency in the production of Vietnamese
pot-bellied pig embryos.

Keywords: Demecolcine, maturation in vitro, Vietnamese pot-bellied
pig embryos.

Classification number: 4.2

thuc in vitro. Té bao trimg nhan st dung cho qua trinh SCNT ¢
ngudn gdc tir 10 md nén s& co nhan & céc giai doan khac nhau
trudce khi dugce nudi thanh thyc. Chinh vi vay, viéc lya chon thoi
gian nuéi thanh thuc in vitro t& bao trimg s& anh huong dén hiéu
qua tao phoi nhan ban. Myc dich cua nghién ctru nay 1a danh gia
dugc anh hudng ciia Demecolcine va thoi gian nu6i thanh thuc in
vitro t& bao trimg dén hiéu qué tao phoi lon I nhan ban.
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2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

Céc hoa chit sir dung trong nghién ciru nay dugc cung cp boi
Hang Sigma-Aldrich (St. Louis, MO, M¥).

2.2. Phuwong phdp nghién ciru

Pong pha nguyén bao soi lon I: Phuong phap dong pha nguyén
bao soi lon I duoc thyc hién theo mé ta ciia V.K. Nguyen va cs
(2021) [10]. Bé dua nhan cua nguyén bao soi lon Ivé giai doan
GO/G1 trude khi cdy chuyén, nguyén bao soi lon I & 1dn cdy chuyén
thir 5-10 (d6 phu kin 80-90% day dia nudi) dugc nuoi trong moi
truong DMEM ¢6 bd sung 0,2% huyét thanh thai bé trong 48 gio.

Nuéi té bao trimg lon thanh thuc in vitro: Budng trimg lon
thu tir 106 mo dugc bao quan & 30-35°C trong dung dich PBS ¢ bo
sung 100 TU penicilin/ml, 0,1 mg streptomycin/ml va van chuyén
vé phong thi nghiém trong vong 2-3 gio. Thu té bao trimg lon tir
nhitng nang trimg c6 dwong kinh 3-6 mm trén budng trimg bang
phuong phap choc hat. Té bao trimg lon sau khi thu va lya chon
duoc nudi trong dia 4 giéng chira mdi truong POM1 cd bd sung
EGF (10 ng/ml), eCG (1000 IU/ml), hCG (1000 IU/ml) va 1 mM
dbcAMP (50 té bao trimg/ giéng) trong vong 20-22 gioy & d1eu kién
38,5°C, 5% CO,, do am khong khi bao hoa. Sau 20-22 gio, té bao
trung dugc chuyen sang nudi trong mdi truong POM2 ¢6 bd sung
EGF (10 ng/ml), eCG (1000 IU/ml) va hCG (1000 IU/ml) ¢ diéu
kién 38,5°C, 5% CO,, do am khong khi bdo hoa.

Loai nhdn té bao trieng lon: Sau 40-44 gio nudi thanh thuc in
vitro, cac té bao trimg dugc loai bo toan bo 16p té bao can nodn
trong moi truong TALP-HEPES ¢ b sung 0,1% hyaluronidase va
lua chon cac té bao trang lon thanh thyc cho qua trinh loai nhan. Té
bao trimg thanh thuc sau nudi thanh thuc in vitro 1 nhiing € bao
tring co su xuat hién cua thé cuc thir nhat. Qué trinh loai nhan dugc
thuc hién theo phuong phdp ctia S.M. Hosseini va cs (2013) [11] co
cai bién. Té bao trung lon thanh thuc in vitro trude khi loai nhan s¢
duoc chuyén sang moi truong loai bo mang sang ¢ chira 1,5 pg/
ml pronase trong vong 3-6 phut. Sau khi da loai bo hoan toan mang
sang, té bao tring duogc rira 3 1an trong moi truong TALP-HEPES
+10% huyét thanh thai bé, sau d6 chuyén sang méi truong PZM3
¢6 bd sung Demecolcine. Sau khi xir 1y voi Demecolcine, lia chon
nhitng té bao trimg ¢6 khoi 16i nhan hinh nén dé loai nhan trong
moi truong TALP-HEPES ¢6 chira 0,5 pg/ml Cytochalasin B. Loai
b6 mot phan nho té bao chit (5-10% thé tich té bao trimg) ¢6 chira
hinh n6n 10i ra trén mang té bao trimg bang micro pipette dudi kinh
hién vi soi noi c6 do phong dai 100 lan.

Cdy chuyén nhan SCNT (nguyén bao sgi): Té bao trimg
sau loai nhan duoc chuyén vao dung dich chua 1 mg/ml
Phytohemagglutinin (PHA) trong 2-3 gidy dé dinh véi 1 té bao
cho (nguyén bao soi lon I) va tao cdp té bao cho - té bao trimg
nhan. Cap té bao cho - té bao trimg nhan sau khi di dinh voi nhau
duoc chuyen sang dung dich dung hop, dé2-3 phut cho dén khi té
bao chim han xuong day dia thi chuyen sang budng dung hop co
chtra mdi truong dung hop va két ndi voi may dung hop dé dung
hop ¢ 1,2 kV/em trong thoi gian 30 ps. Sau dung hop céc cap té
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bao cho - té bao trimg nhan dugc chuyén vao moi truong PZM3 &
dicu kién 38,5°C, 5% CO,, 5% O, va d &m khong khi bao hoa. Sau
2 gio lya chon céc cép té bao cho té bao trimg nhan da dung hop
duoc dé hoat hoa tai ciu truc.

Hoat héa té bao trimg sau cdy chuyén nhan va nudi phéi in
vitro: Cac cap té bao cho - té bao trung nhan da dung hgp s€ dugc
xung dién lai & 1 kV/cm trong thoi gian 80 ps tai thoi diém 2 gio
sau dung hop, sau d6 chuyén sang moi truong hoat hoa PZM3 ¢d bd
sung 7,5 pg/ml CyB trong vong 3 git & diéu kién 38,5°C, 5% Co,,
5% O, va d6 4m khong khi bdo hoa. Sau 3 gi¢ trong moi truorng
hoat hoa cac hop tir gia dinh s& dugc chuyén sang nudi trong h¢
thong microwell ¢6 chita moi truong PZM3 [y diéu kién 38,5°C, 5%
CO,, 5% O, va dd am khong khi bio hoa. B6 sung 10% huyét thanh
thai bé vao mdi truong nudi PZM3 ¢ ngay thu 5 sau hoat hoa (ngay
hoat hoa dugc coi 1a ngay 0). Panh gia kha nang phan chia, tao phoi
nang ¢ ngay tht 2 va thir 7 sau hoat hoa.

Phirong phap nhuom Hoechst 33342:

- Chuén bi 3 loai méi truong: (1) Hoechst 33342 stock: 250 pg
Hoechst 33342/ml Ethanol tuyét doi; (2) Dung dich nhudm phdi: 50
ul Hoechst 33342 stock + 450 pl Ethanol tuyét ddi; (3) Dung dich
rua phoi: PBS + 0,3% PVP.

- Rura phoi trong dung dich PBS ¢6 bo sung 0,3% PVP, tiép theo
chuyén phdi vao dung dich nhugm phdi dé qua dém ¢ 4°C.

- C6 dinh phéi sau nhudm 16n lam kinh: Chun bi dia 4 giéng:
giéng 1 chira 500 pl Ethanol tuyet dbi; gleng 2 chira 1 ml Glycerol.
Hut phoi sau khi d@ nhugm vao giéng 1 dé rira phoi, sau do chuyén
phoi sang gleng 2 va rura phoi trong dung dich Glycerol. Sau khi
phoi dugc rua trong Glycerol, chuyen phdi sang lam kinh, mdi phoi
mot giot va xep ‘"hang doc theo chiéu doc lam kinh. P4y lamen 1én
lam kinh, soi kiém tra dudi kinh hién vi huynh quang.

Phuwong phap xur Iy 56 liéu: S6 lidu duge xur 1y thong ké bang
phan mém Microsoft Excel 2010, sy sai khac c6 y nghia duoc kiém
tra bing ham ANOVA, su sai khéc c6 ¥ nghia véi p<0,05.

3. Két qua va ban luan

3.1. Anh hwdong cia néng d¢ Demecolcine dén hiéu qud
tao phoi lon I nhin ban

Trong thi nghiém nay, ching t6i sir dung céc té bao trimg lon
dugc nudi thanh thyc in vitro 22 gio trong moéi truong POMI va 22
gio trong moi truong POM2. Céc té bao trimg lon sau nuéi thanh
thuc in vitro va loai bd mang sang s& duoc chuyén vio méi truong
PZM3 ¢6 bd sung 0, 4, 6 va 8 uM Demecolcine trong thoi gian 1
gio. Panh gia anh huong ciia nong do Demecolcine dén higu qua
tao phoi lon I nhan ban duya vao ty 1¢ t bao trimg 16i nhén, té bao
trimg phan chia, phoi nang va trung binh tong s6 t& bao/phoi. Két
qua dugc thé hién & bang 1.

Két qua bang 1 cho thiy, ty 18 té bao trimg 16i nhan (c6 khoi
hinh nén) ¢ ndng d6 4 uM Demecolcine cao hon c6 y nghia so
v6i nong d6 0, 6 va 8 uM (twong tng 72,03 so v6i 1,98, 59,42 va
51,01%, p<0,05). Ty 1¢ té bao trimg phan chia, phdi nang va trung
binh tng sd t& bao/phoi nang & nong do 4 uM Demecolcine cao
hon c6 y nghia so v6i ndng do 6 va 8 uM (p<0,05) (bang 1).
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Bang 1. Anh hwéng ctia néng dé Demecolcine dén higu qua tao phoi lon
i nhan ban.

Ningdj Shtébiotring Tébaotrimg S0 tébao
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198201
15§ 10 2
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3824176
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Thi nghiém dwoc thyc hién voi 5 1&n Iap lai, cac gia tri trong cung mét cot co
ch cai khac nhau la sai khac c6 y nghia (p<0,05).

Két qua nghién clru ctia ching t6i ciing tuong ty nhw cic bao
cdo cua X.C. Liva cs (2007) [6], K. Miyoshi va cs (2008) [12]. Cac
tac gia nay nhén thay, viée sir dung cdc nong do Demecolcine s€ anh
huong dén ty 1¢ té bao trimg 10i nhén, té bao trimg phan chia, phoi
nang nhan ban. Tuy nhién theo X.C. Li va cs (2007) [6], str dung
Demecolcine ¢ nong d6 5 uM cho ty 1¢ té bao trimg 16i nhan cao
hon. Trong khi d6, két qua nghién ctru ctia chiing toi cho thy nong
d6 Demecolcine thich hgp str dung cho qud trinh loai nhén 1a 4 uM.
Su khdc nhau gitra cac ket qua nghién ctru c6 thé 1a do diéu kién thi
nghiém, ngudn goc té bao trimg, kha ning quan sat danh gia cua ky
thuat vién... Trong nghién ctru ndy, ching t6i sir dung té bao trimg
lon con X.C. Li va cs (2007) [6] st dung té bao trung bo.

Demecolcine 1a mot cht irc ché hoa hoc ¢6 tac dung day phan
nhan té bao trung thanh thuc ra sat ngoai vi té bao trang, tao thanh
mot khéi hinh nén gitp cho ki thuat vién c6 thé dé dang quan st
dudi kinh hién vi soi ndi thong thudng, nho vy ma qua trinh loai
nhén tré nén dé dang hon. X.J. Yin va cs (2002) [13] nhan thay, khi
xtr ly t bao trimg lon thanh thuc in vitro véi Demecolcine s& hinh
thanh khi 16i hinh nén cia t& bao chat trén bé mit t& bao trimg.
Dudi tac dong ciia Demecolcine tit ca nhidm sic thé cia té bao
trang s€ tap trung ¢ trong khdi hinh nén, qua d6 trong qua trinh loai
nhan ky thuat vién chi can loai bo toan bo phan & bao chit 16i 1én
[12]. Dy c6 thé 1a nguyén nhan ma B.G. Jeon va cs (2011) [14]
cho rang, khi st dung Demecolcine trong qué trinh loai nhan té
bao trimg s€ nang cao dugc hi¢u qua loai nhan, tham chi ty I¢ loai
nhan thanh cong co thé 18n t61 95,7%. Mic dii co ché hoat dong cua
Demecolcine chua dugc hiéu hét, nhung sy xuét hién cta khéi hinh
n6n c6 thé lién quan dén sw ngung ty cta nhiém sic thé [6]. Trong
nghién ctru cta ching t0i, chi c6 1,98% té bao trimg khong dugc
xtr Iy véi Demecolcine c6 hién tugng 16i nhan, tuy nhién kich thudc
ctia nhimg khéi hinh non nay nhé hon déng ké so v6i hinh non cia
té bao trimg duoc xr Iy véi Demecolcine.

3.2. Anh hudng ciia thoi gian xir Iy té bao trieng lon thanh
thuc in vitro véi Demecolcine dén hiéu qud tao phéi lon I nhin
bdn

Dua vao két qua nghién ctru 6 ni dung 3.1, ching t6i xir Iy
céc té bao trimg lon dugc nuéi thanh thuc in vitro 22 gio trong
moi truong POMI va 22 gio trong moi truong POM2 véi 4 uM
Demecolcine dé danh gia anh huong cua thoi gian xir 1y t€ bao

40



trang lon thanh thuc in vitro véi Demecolcine dén hiéu qua tao
phoi lgn [ nhén ban ¢ cac muc thoi gian: 0,5, 1, 2 va 3 gio. Panh
gia anh huong cua thoi gian xir 1y t& bao trimg lon thanh thuc in
vitro v&i Demecolcine dén qua trinh loai nhan tao phoi lon [ nhan
ban dya vio ty 16 t& bao trimg 16i nhén, t& bao trimg phan chia,
phdi nang va trung binh tong s6 t& bao/phoi. Két qua dugc thé hién
0 bang 2.

Bang 2. Anh hwéng clia thoi gian xir Iy té bao tring lon thanh thuc in
vitro v&i Demecolcine dén hiéu qua tao phéi lon i nhan ban.
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Thi nghiém dwoc thye hién voi 5 1an 13p lai, cac gia tri trong cung mét cot co
chi¥ cai khac nhau la sai khac cé y nghia (p<0,05).

Két qua bang 2 cho thy, ty 18 té bao trimg 16i nhan & nhom 2
210 (81,96%) va 3 gio (80,26%) cao hon c6 y nghia so véi nhom
0,5 gid (51,34%) va 1 gio (72,03%) (bang 2, p<0,05), su sai khac
gitta nhom 2 va 3 gio 1a khong co ¥ nghia (p>0,05). Két qua nay
twong tu nhu bo cdo cua X.C. Li va cs (2007) [6] nhung lai khac
so voi K. Miyoshi va cs (2008) [12]. Theo X.C. Liva cs (2007) [6],
té bao trimg dugc xir Iy véi Demecolcine trong vong 2 gio cho ty 1é
16i nhan cao nhat, trong khi d6 theo K. Miyoshi va cs (2008) [12],
ty 1¢ té bao trimg 161 nhan cao nhét khi té bao trimg dugc xir 1y voi
Demecolcine trong vong 1 gio. Trong nghién ctru cua chung toi,
ty 1é té bao trimg phan chia, phdi nang & nhom 1 gio cao hon co y
nghia so voinhom 0,5, 2 va 3 gio (twong tng 84,68 so vdi 70,92%,
73,86 va 60,36%; 24,91 so véi 13,62, 17,26 va 10,62%, p<0,05).
Trung binh tong s6 t& bao/phdi nang cta nhém 0,5 va 1 gio cao
hon c6 y nghia so véi nhom 2 va 3 gio (twong Gng 45,77 va 46,03
so voi 38,24 va 38,42, bang 2). Két qua nghién ctru cua ching toi
cho thay, thoi gian té bao trimg lon tiép xtc v6i Demecolcine anh
huong dén ty 1¢ té bao trimg 10i nhan ciing nhu ty 18 phoi nang lon
[ nhan ban.

Két qua cua ching i khac so voi nghién ctru X.C. Li va cs
(2007) [6]. Theo nhém tic gia nay, thoi gian té bao trimg tiép xuc
v6i Demecolcine chi anh huong dén ty 1¢ té bao trimg 16i nhan,
khong anh huong dén ty 16 té bao trimg phan chia va tao phoi nang
sau cdy chuyén nhan; khong c6 sy sai khac c6 y nghia vé ty 18 té
bao trimg phan chia va tao phoi nang, nhung ty 1¢ té bao trimg
phan chia va tao phdi nang cao nhét 1a & nhom 0,5 gio.

Demecolcine tic dong dén té bao trimg va lam gia ting so
lugng té bao trimg 101 nhan tai thdi di€ém 0,5 gio. Sy xuat hién cla
céac khoi hinh non s€ ho trg cho qua trinh loai nhan trg nén hi¢u qua
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hon ma khong can phai sir dung kinh hién vi huynh quang. Theo
M. Kawakami va cs (2003) [15], soi thoi vo séc cua té bao trung
sau giam phan dudi tac dong ciia Demecolcine s€ bi x40 tron va
lam cho cac nhidm sac thé bi c6 dic lai. Cac nhiém sic thé ¢o dic
s& tao thanh mot khoi va di chuyén ra sat phan ngoai vi cua té bao
trimg, hinh thanh nén khéi 16i dang hinh nén.

Ban chat cua Demecolcine 1a chit gdy dit giy cac vi ong,
chinh vi thé khi té bao trimg tiép xtic qua lau véi Demecolcine ¢6
thé gy ra nhimg anh huong bét loi dén kha ning phat trién tiép
theo cua té bao trimg sau cdy chuyén nhan [12]. Day co thé 13 mot
trong nhitng nguyén nhan giai thich cho hién twong thoi gian té
bao trimg tiép xiic voi Demecolcine cang lau s& lam giam ty 1
hinh thanh ph6i nang trong nghién ctru clia chiing t6i (bang 2).

3.3. Anh huwéng ciia thoi gian nuéi thanh thuc in vitro té bao
trirng dén higu qud tao phéi lon I nhén bén

Voi két qua dat dugc ctia ni dung 3.1 va 3.2, chling t61 danh
gi4 anh huong ciia thoi gian nuéi thanh thuc in vitro té bao trimg
dén qué trinh loai nhan tao phéi lon I nhan ban véi cac té bao trimg
duoc xir Iy v6i 4 uM Demecolcine trong vong 1 gio. Céc té bao
trung lon trudce khi xt 1y s€ dugc nudi thanh thuc trong POM1 22
gi0, sau do nuoi thanh thyc trong POM2 trong 18, 20 va 22 gio.
Dénh gia anh huong cta thoi gian nudi thanh thuc in vitro té bao
tring dén qua trinh loai nhan tao phoi lon [ nhan ban dya vao ty 1€
té bao trimg 10i nhan, t& bao trimg phan chia, phdi nang va trung
binh tong s6 té bao/phoi. Két qua dugce thé hién & bang 3.

Bang 3. Anh hwéng clia thei gian nudi thanh thuc in vitro té bao tring
dén hiéu qua tao phéi lon [ nhan ban.

Thoi gian
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Thi nghiém duoc thyc hién véi 5 1&n 13p lai, cac gia tri trong cung mot cét co
chi cai khac nhau la sai khac cé y nghia (p<0,05).

Két qua nghién ciru cua chung t6i cho thay, ty 1¢ té bao trimg
16i nhan & nhom té bao trimg duoc nudi thanh thuc in vitro 20 gio
trong POM2 la cao hon c6 y nghia so vdi nhom dugc nuoi thanh
thuc in vitro 18 va 22 gio trong POM2 (tuong mg 85,34% so véi
60,04 va 72,03%, p<0,05). Ty 1& té bao trimg phan chia, phoi nang,
trung binh tong s6 té bao/phdi nang & nhom té bao trimg dugc nudi
thanh thuc in vitro 18 gid trong POM2 1a thip hon c6 ¥ nghia so
v6i nhém duoce nudi thanh thuc in vitro 20 va 22 gio trong POM2
(twong ng 66,12% so vadi 85,42 va 84,68%; 13,71 so voi 25,48 va
24.91%; 39,29 so vai 46,86 va 46,03, p<0,05). Két qua bang 3 cho
théy, mac du khong c6 su khac biét vé ty 1¢ tao phdi nang & nhom

M
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20 va 22 gio, tuy nhién ty 1¢ té bao trimg 16i nhan & nhém 20 gio cao
hon ¢ y nghia so vi nhom 22 gio.

Két qua nay cho thay, thoi gian nuéi thanh thuc in vitro té bao
trimg anh huéng dén hidu qua tao phéi lon I nhan ban. Két qua nay
cua chiing toi twong ty nhu nghién ciru cua X.C. Liva cs (2007) [6].
Theo d6, thoi gian nudi thanh thyc in vitro anh huéng dén ty 18 té
bao trimg bo 16i nhan va hiéu qua tao phéi bd nhan ban. Nhom tac
gid nay ciing cho ring, thoi gian nuéi thanh thuc in vitro qué dai s
lam gidm ty 1¢ té bao trimg 16i nhn, ty 1¢ té bao trimg phan chia va
phéi nang. Hién tuong té bao trimg lon khong ciing dat toi giai doan
MII thuong xay ra trong qua trinh thanh thyc in vitro [16]. Theo K.
Miyoshi va cs (2003) [16], c6 t&i 36% té bao trimg lon dat t6i giai
doan MII tai thoi diém nudi 24 gi0. Thoi gian nudi thanh thuc in
vitro anh huong dén viéc té bao cht t& bao trimg nhan hd tro cho
su phat trién ctia phoi nhan ban [17]. Giai doan thanh thuc cta té
bao trimg nhan anh huong dén kha ning phét trién in vitro cua té
bao bao trimg nhan sau cdy chuyén nhan SCNT va ty 1¢ hinh thanh
phoi nang.

Trong nghién ciru ciia chiing t6i, viéc sir dung té bao trimg lon
dugc nuoi thanh thuc in vitro 20 hodc 22 gio trong POM2 cho ty 1¢
té bao trimg 10i nhan ciing nhu tao phoi nang cao. Nguyén nhan ¢6
thé 1a do tai thoi diém nay, ty 16 t& bao trimg lon dat ti giai doan
MII nhiéu nhét. Cac té bao trimg thanh thuc ¢ giai doan MII thudng
duoc st dung dé 1am té bao chit nhan trong cac nghién ciru tao phoi
nhan ban bing ky thudt cdy chuyén nhan SCNT. O giai doan MII,
céc yéu t6 lién quan dén qua trinh giam phan va thic diy qua trinh
hinh thanh nguyén phan cia té bao trimg giam hoat dong, té bao
chit cta té bao trimg nhan s& & giai doan nghi ngoi va diéu nay lam
cho té bao tro nén phi hop cho qua trinh cdy chuyén nhan tao phoi
nhéan ban. Ty 1¢ té bao trimg nhan & giai doan MI pht trién dén phoi
nang thap hon c6 y nghia so véi té bao trimg nhan & giai doan MII
[16]. Theo E. Ibanez va cs (2003) [18], c6 thé tao duoc phdi nang
nhan bén tir céc té bao tring nhan da dugc loai bo nhan ¢ giai doan
Telophase I. Tuy nhién, viéc giam cac yéu t6 thac dfiy su thanh thuc
c6 thé lam giam kha ning sdng cua té bao trimg sau loai nhan va
cy chuyén SCNT [19].

4. Két luan

Viée xu ly té bao trang nhan dugc nudi thanh thyuc in vitro 20
gio trong POM2 voi 4 uM Demecolcine trong vong 1 gid nang cao
hiéu qua tao phoi lon I nhan ban voi ty phoi nang 1é dat 25,48%.

Nghién ciru dugc thuc hién tai Phong Thi nghiém Trong diém
Cong ngh¢ Té bao Dong vat, Vién Chan nudi véi sy ho tro kinh phi
tir dé tai: “Nghién ctru hoan thién quy trinh tao lgn [ nhén ban”,
thugc D¢ an phat trién cong nghiép sinh hoc nganh ndng nghiép dén
nam 2030. Céc tac gia xin tran trong cam on.
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Bién ddng cac thong so moi trwomg nuée co' ban nguon cap
nuoi tom nwoc lo khu vure phia Bac giai doan 2017-2021

Nguyén Hiru Nghia®, Phan Trong Binh, Nguyén Thi Minh Nguyét,
Nguyén Dirc Binh, Pham Thai Giang, Pham Thj Thanh

Vién Nghién ciru Nuoi tréng Thuy san I, phweong Dinh Bang, thi xa Tir Son, tinh Bic Ninh, Viét Nam
Ngay nhan bai 18/7/2022; ngay chuyén phan bién 21/7/2022; ngay nhan phan bién 12/8/2022; ngay chfip nhan dang 16/8/2022

Tom tat: tit:

Nghlen clru nay tong hop va phan tich nhu’ng két qua quan tric mot ) thong s0 moi truong nudc co ban la nguon
cAp nudi tdm nwoc lo tai mot sé tinh mién Bic trong giai doan 2017-2021 nham danh gia va tim ra quy luit bién
dong, tir d6 dwa ra cic khuyén cio phit hop cho cic bén lién quan. C6 7 thong 50 m01 trwong nwéc dwge phan tich
va danh gia bao gom nhiét do nu’0’c, oxy hoa tan (DO), do man, pH, d¢ kiém, nhu ciu oxy héa hoc (COD), nitrite
(N-NO,) véi tan suit quan tric 2 lan/thang, thoi gian quan tric 10 thang/nam, tai 13 diém quan tric nguon cap nudi
tom nudce lg thuge 6 tinh: Nam Dinh, Nghe An, Ha Tinh, Quang Binh, Quéing Tri va Thua Thlen Hué. Két qua cho
thay, nhiét do nwéc thap diu nim, tang din va dat cao nhit vao thang 6, sau do giam din vé cudi nam. Nhiét do bién
dong manh giai doan diu nim va cudi nim va cé xu huéng tang din tir Bic vao Nam. DO ¢6 xu huéng giam dén tir
dau nam dén cudi nam. Do man thap hon vao mua muwa, dic biét & Nghé An va Quéang Trij so v6i cac tinh con lai. P9
pH va do Kkiém co' ban nim trong nglr(rng phu ho'p cho nudi tém nuwéc lo’ COD ¢ Ha Tinh va Nam Dinh, NO, 6 Nam

Pinh thwong xuyén cao, thé hién ngudn nwdéc cap bi 6 nhiém hiru co cin ¢b giai phap khic phuc lau dai.

Tir khéa: nudi tom nwéc lo, quan tric, thong s méi truong nwéc.

Chi s6 phén loai: 4.5

1. M6 dau

Nudi trong thuy san (NTTS) déng vai trd quan trong trong
nén kinh té cta nudc ta, trong d6 tom thé chan tring 1a mot
ddi tugng nuodi chinh tap trung & céc tinh/thanh phd ven bién
Quang Ninh, Hai Phong, Thai Binh, Nam Dinh, Thanh Hoa,
Nghé An, Ha Tinh, Quang Binh, Quang Tri va Thua Thién
Hué. Tuy nhién, hién nay méi trudng nudi thuy san ¢ cac ving
NTTS chu lyc dang bi suy thodi va c¢6 chiéu hudng gia tang,
kho kiém sodt véi cac nguyén nhan nhu 6 nhiém ngudn nude
do nudce thai sinh hoat, néng nghiép va cong nghiép, ciing nhu
hoat dong NTTS khong ngimg phat trién da lam gia ting dich
bénh thay san. Két qua quan tric NTTS hang nim cho thay,
moi truong vung NTTS trong diém ¢ cac tinh khu vyc phia
Bic Van ton tai nhiéu mdi nguy anh huong dén smh trudng va
phat trién ciia dong vat thuy san nhu cac thong sd vuot ngudng
cao. Nude ta nam trong ving khi hdu nhiét doi gié mua, chiu
tac dong 16n cua bién dbi khi hau. Thoi tiét trong nhitng ndm
gén day va du bao trong thoi gian toi co nhidu bién dong
bat thuong, anh huong 16n dén hoat dong cua nganh NTTS.
Nhiéu van dé vé moi truong va bénh de doa dén ning suat,
san lugng nganh NTTS, bao g0m sy bién dong vuot ngudng
cua cdc thong s6 nhiét do, do man, do klem  N-NO,, N-NH,,
P-PO,, TSS, COD. Mau nudc ngudn cip van phat hlen cac
tac nhan gdy bénh nguy hiém nhu virus hoi chimg dom trang
(WSSV), Vp AtPND va Enterocytozoon hepatopenaei. Be dap
g kip thoi yéu cu chi dao va diéu hanh san xuat trong

*Tac gia lién hé: Email: nghia@rial.org

%HI\?GCI:-IE 65(12) 12.2023

NTTS, Bo Nong nghiép va Phat trién Nong thon di giao Vién
Nghién ctru NTTS I thyc hi¢n nhiém vu quan trac moi truong
nude nudi mot sé ddi tugng thuy san chu lyc & khu vye mién
Bic, nham kip thoi canh bao va khuyén cao nhitng yéu tb moi
truong bét loi cho d6i tuong nudi va sy c6 mat cua tac nhan
gay bénh trén dbi twong thuy san nudi, gitp co so NTTS ¢6
bién phap phong tranh kip thoi, dap Gng yéu cau chi dao va
diéu hanh san xuat ciia co quan quan ly. Bén canh d6, chuong
trinh quan tric phuc vu NTTS con xdy dung co sé dit liéu vé
chat lugng moi truong va tinh hinh dich bénh phuc vu cong
tac luu tri, cung cip trao ddi thong tin, 1am co s& cho viée
danh gia, du bao dién bién moi truong va dich bénh trong
NTTS. Dit liéu quan tric méi trudng va bénh thity san con co
vai trd quan trong dé cac co quan chirc ning & cac linh vyc
khéc nhau str dung 1am co s¢ danh gia va ra quyét dinh khi co
cac sy ¢d moi truong xay ra.

Nhi¢m vu dugc thuc hién hang nam tai mét s6 tinh mién
Béc voi cac dbi twong nudi duoc quan tric 1a tom nude lg,
ngao, hau, ¢4 ro phi, ca 16ng. S6 lwong diém, thong sd va tan
suat quan tric c6 diéu chinh hang nam. Ket qua quan tric s
dung dé canh bao va khuyén céo nhiing yéu t6 moi truong bat
loi cho ddi tuong nuodi va sy ¢c6 mat cua tac nhan gay bénh
trén ddi tuong thily san nudi, giup nguoi nudi ¢ bién phap
phong tranh kip thoi va dap tng yéu cau chi dao, diéu hanh
san xuat clia co quan quan ly ba c6 mot sO nghién ctu trudc
day tong hop va phan tich két qua nhiém vy theo timg nam,
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Abstract:

This study synthesised and analysed water environmental
parameters data of water supply of brackish water shrimp
farming in Northern Vietnam over 5 years from 2017 to 2021
to find out the changing patterns of the parameters, thereby
making appropriate recommendations for stakeholders. There
were 7 analysed and evaluated water environment parameters,
including water temperature, dissolved oxygen (DO), salinity,
pH, alkalinity, chemical oxygen demand (COD), nitrite (N-
NO,), with monitoring frequency of 2 times/month, 10 months/
year at 13 monitoring locations for brackish water shrimp
farming in 6 provinces: Nam Dinh, Nghe An, Ha Tinh, Quang
Binh, Quang Tri, and Thua Thien Hue. Water temperature
was low at the beginning of the year, gradually increased to the
highest level in June, then gradually decreased to the end of
the year. The temperature fluctuated strongly at the beginning
and end of the year and tended to increase gradually from the
North to the South. DO tended to decrease from the beginning
of the year to the end of the year. Salinity was lower in the
rainy season, especially in Nghe An and Quang Tri, compared
to the others. The pH and alkalinity levels were suitable for
brackish shrimp farming. COD in Ha Tinh and Nam Dinh,
NO, in Nam Dinh were often high, indicating that the supply
water was contaminated with organic matter and needed a
long-term solution.

Keywords: brackish water shrimp farming, monitoring, water
parameters.

Classification number: 4.5

tuy nhién viéc phén tich dién bién moi truong ngudn nudc cap
nudi tom nudc g trong nhiéu nam chua duoc thue hién. Vi
thé muc tiéu cta nghién clru ndy 1a phan tich, so sanh sy bién
dong cua cac thong s6 moi truong nudce co ban trong 5 ndm
qua G nguon cap nudi tom nudc lg tai mot s6 tinh mién Bic
dé tim ra quy luat bién dong cac thong s do, tir do dua ra cac
khuyén cdo cho to chirc va ca nhan tham gia NTTS ciing nhur
cac co quan quan ly.
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2. Phuong phap nghién ciiu
2.1. Chon diém quan tric

Piém quan tréc duogc chon thude vung nudi thiy san tap
trung, dai dién vé dién tich, san luong, thuong xay ra dich bénh
hoic ¢6 nguy co 6 nhiém moi truong; ving quan trac phai phuc
vu loi ich cho cong dong Piém quan tric thudc cac 'song hodc
ngudn nude cp truc tiép vao ving nudi; co tinh on dinh va
dai dién cho toan vung; xac dinh dugc toa do va danh dau trén
ban d6. Cac diém quan tric khong trang lap véi cac chuong
trinh quan triac moi truong khéc ctia Trung wong va dia phuong
(hinh 1, bang 1).

Khammouane

SEVERDELGE

Hinh 1. Ban dd cac diém quan trac dinh ky phuc vu nuéi tdm nwéc g,

Bang 1. Dia diém, thoi gian quan trdc ngudn nwéc cap ving nudi tom
nwoc lo.

STT  Diém quan tric Toa d9 Thoi gian
1 Quét Lam, Giao Thity, Nam Dinh 20.183718,106.361037 2017-2021
2 Hai Chinh, Hai Hau, Nam Dinh 20119703, 106304792 2017-2021
3 Quynh Bang, Quynh Luu, Ngh¢ An 19.184829, 105.715998 2018-2021
4 Quynh Lién, Hoang Mai, Nghé An 19.191252, 105.722760 2018-2021
5 Xuin Pho, Nghi Xuan, Ha Tinh 18.693056, 105.791359 2017-2021
6 Ho B9, Loc Ha, Ha Tinh 18.414960, 105.890051 2018-2021
7 Ky Ha, Ky Anh, Ha Tinh 18.086999, 106.334698 2018-2021
8 Nhit L¢, Quang Binh 17.609037, 106.550648 2017-2021
9 Song Gianh, Quang Binh 17.571889, 106.569051 2017-2021
10 Trung Hai, Gio Linh, Quang Tri 16.994511, 107.082706 2017-2021
11 Hién Thanh, Vinh Linh, Quang Tri 17.010626, 107.064172 2017-2021
12 ThuinAn, Pht Vang, Thira Thién Hué 16.543708, 107.617387 2017-2021
13 Lang C6, Phi Lgc, Thira Thién Hué 16.225890, 108.087017 2017-2021




2.2. Théng so va tan sudt quan trac

Nhiém vu trién khai quan tric 26 thong s6 méi truong
nuée va bénh. Thong sb va tan sudt quan tric dugc didu
chinh qua cac nam. Trong khu6n kho nghién ctru nay, ching
t6i phan tich 7 thong s6 moi trudng nudc co ban cho nudi
tom nudc 1g bao gém: nhiét d¢ nudc, 6xy hoa tan (DO), do
man, pH, do kiém, nhu cau oxy hoa hoc (COD), nitrite (N-
NO,). Tan suat quan tric 2 lan/thang, thoi gian quan tric 10
thang/nam, tr nam 2017 dén nam 2021. Mot s diém c6 thé
c6 thoi gian quan tric ngin hon tily theo timg nam.

2.3. Phwong phdp thu va bio quin méu

Thu mau nudc nguén c?ip cac khu vuc nu6i tom nudce lo
theo TCVN 6663-6:2018. Thu mau nudc bién cip cho cac
khu vuc nudi tdm trén cat theo TCVN 5998:1995. Bao quan
mau nuée theo TCVN 6663-3:2016.

2.4. Phwong phdp phan tich méau

Nhiét d6 nude, DO, pH do bang may YSI Pro 1020 (M¥).
Do min do bang khuc xa ké. Do kiém do bing SMEWW
2320 B:2011, N-NO, do bang SMEWW 4500-NO, B:2011,
COD do bang SMEWW 5220 C:2011.

2.5. Phwong phap phdn tich s0 liéu

S liéu quan tric duoc tong hop va phan tich theo thoi
gian va khong gian. Trong khuén kho nghién ctru nay, dé
c6 mot cai nhin tong quan vé bién dong cac thong sé moi
truong nude, sd liéu thoi gian duoc tong hop theo thang
hodc nam, sb liéu khong gian dugc téng hop theo tinh. Dit
lidu duoc xir Iy va phén tich thong ké mé ta bang cong cu
Pivot table cua phﬁn mém Excel. Phén tich sy khéc biét vé
bién dong gia tri trung binh cia cac thong s gitra cic nim
dugc thyc hién bing md hinh hdi quy tuyén tinh trén phan
mém XLSTAT 2021, p<0,05 dugc xem la c6 y nghia.

3. Két qua va ban luan
3.1. Nhi¢t dp nwéc

Nhiét d6 thich hop cho cac loai thily san nudc am 1a 25-
30°C [1]. Theo Chanratchakool (1995) [2] va J. Wyban va cs
(1995) [3], khi nhiét d6 16n hon 33°C hay thap hon 25°C thi
kha ning bat moi ctia tom giam 30-50%, tom s& giam hoat
dong tao diéu kién cho mam bénh tin cong. Pdi v6i tdm nhod
(<5 g/ca thé), nhiét do t&i wu 1 30°C, trong khi d6i véi tom
truong thanh, nhiét do toi uu 1a khoang 27°C. Khi nhiét do
ao thap hon 23°C va cao hon 30°C thi téc do sinh truong
va stc an s€ giam. Gidi han nhiét do cho sy sinh trudng cua
tom thé chan tréng theo E.M. Christopher (2008) [4] dao
dong 14,5-35,0°C.
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Hinh 2. Nhiét dé nwéc trung binh ndm nguén cap viing nudi tém nwéc lo
giai doan 2017-2021 gop theo tinh.

Két qua hinh 2 cho théy, nhiét do trung binh cac nam
tai cac diém quan tric nudc cip ving nudi tom nude lo dao
dong 24,73+4,81°C (Nam Dinh, 2018) dén 29,94+2,50°C
(Ha Tinh, 2017). Nhiét d¢ trung binh cua tat ca cac diém
trong toan bg thoi gian nghién ctru 1a 27,48+3,95°C, cao
nhit 34,2°C, thip nhit 12,1°C. Nhiét d¢ trung binh tai cac
diém quan tric ctia Thira Thién Hué, Ha Tinh, Nam Dinh,
Ngh¢ An, Quang Binh va Quang Tri trong giai doan nghién
ciu twong Ung la 28,12+3,97, 27,42+4,00, 27,0143,93,
27,24+3,62, 27,55+4,12 va 27,52+3,89, khong cd su khac
biét c6 ¥ nghia thong ké vé nhiét do trung binh giita cac
tinh. Nhiét d6 trung binh cia tat ca cac diém quan tric nim
2017, 2018, 2019, 2020 va 2021 tuong ung la 29,58+2,25,
25,65+4,92, 27,26+3,40, 27,76+3,45 va 27,86+4,13°C. Co
su khac biét co y nghia thong ké vé nhiét do trung binh
hang nam cia cac diém quan tric gitra 2018, 2019, 2020,
2021, 2017 (p<0,0001). Gia tri trung binh nhiét d¢ twong tac
gitta bién thoi gian va tinh khac biét c6 ¥ nghia thong ké 1a 8
nhom/28 t6 hop (p<0,0001).
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Hinh 3. Nhiét do trung binh theo thang nguén cap ving nuéi tém nwéc lo
giai doan 2017-2021.

Nhiét do bién dong theo quy luat thap nhét vao ddu nam
tang dan Ién dat cao nhat vao thang 6 sau d6 giam dan dén
cuoi nam. Nam 2018 va 2021 c6 su chénh 1éch nhiét do 16n
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hon trong thoi gian dau ndm va cudi nim so voi cac nim
2017, 2019 va 2020. Nhiét d6 nudc ngudn cap trong cac
thang dau nam thap, dic biét trong thang 01 chi dao dong
17,09-22,37°C (hinh 3). Nhiét d¢ thip va bién dong manh
giita thoi gian ddu nam trude va cudi nam sau khong theo
quy luat da anh hudong dén ké hoach du bao vé thoi gian bt
diu mua vy nudi. Do do, ngudi nudi can ¢ cac bién phap
du phong nhu xdy dung thém hé thong wong nudi tom trén
bé xi mang két hop trong nha, ¢ giai doan déu tai thoi diém
dau nam trude khi dua ra ao nudi, hodc lii ké hoach bat dau
vu nuoi ra thang 2-3, khi nhiét d6 nudc cao va on dinh.

Muia déng ¢ mién Bic nhiét do thuong thip nim ngoai
khoang thich hop cho tém nuéi, vi thé viéc duy tri ao sau
nude dé on dinh nhiét do 1a can thiét. Nhiét d co anh hudong
dén cac qua trinh sinh hoa xay ra trong nudc, nhiét do cu
tang 10°C thi phan mg sinh hoc ting gip doi. Dicu nay
cling ¢6 nghia sinh vat trong nudc s€ su dung lugng Oxy
gap doi & 30°C so vai 20°C [1]. Nhiét do tang 28 1én 34°C
s& lam giam kha ning mién dich va sirc dé khang. Trong khi
d6, nhiét do giam dén tir 28 dén 20°C khong lam giam kha
nang mién dich va d& khang cua tom ddi véi vi khuan [5].
Céc diéu kién t6i uu dé tdm nudi co trong lugng tdi da luc
thu hoach, ty 1¢ chuyén doi thirc an FCR thap nhat, toc do
tang truong nhanh 1a nhiét d6 27,25°C két hop voi nudce co
do man 25,5%o [6]. Enzyme tiéu hoa c6 hi€éu qua hoat dong
khac nhau dudi cac didu kién nhiét do khac nhau. Nghién
cuu cho théy, khi nhiét d giam lién tuc tir 28 Xuéng 20°C
hoac thép hon thi can giam lugng thirc an, vi hiéu nang hoat
dong cia enzyme tiéu hoa giam [7], tuy nhién thi nghiém
lam lanh tir 28 xudng 13°C va sau d6 lam 4m lai 28°C cho
théy, tom thé chan tréng c6 thé thich nghi véi mot muc do
dao dong nhiét do nhat dinh bang cach ty diéu chinh [8].

Két qua quan tric cho thdy, nhiét do tai cac diém quan
trac kénh cap ving nudi tém nudc lo co ban phi hop cho
su phat trién cua tom. Mic du vay, nhiét d¢ nudc giai doan
dau nam va cudi nam thap anh huong dén sy phat trién cia
tom. Pay 1a giai doan c6 nhiét do bat loi nhat dbi voi nudi
t6m & khu vire mién Bic ma cac co sé nudi can co giai phap
dé nang nhiét.

3.2. Ham luwgng oxy hoa tan (DO)

DO 1a mét trong nhing yéu t6 quan trong anh huong
dén tang truong va sire khoe clia tom nudi. N6 cling 1a mot
yéu t6 quan trong dé sinh vat séng dudi nude ton tai va phat
trién. Do hoa tan cia Oxy trong ty nhién phu thudc vao cac
dac tinh vat 1y, hoa hoc va cac hoat dong sinh hoa trong
nude. Oxy hoa tan thip co thé lam giam hoat dong kiém
an, tham chi gay chét cac sinh vat sdng dudi nude. DO didu
chinh céc qua trinh sinh hoa khac nhau ctia chét lugng nudc,
chang han nhu qua trinh nitrat hoa, khir nito va phan huy
hop chét hitu co.
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Hinh 4. Ham lweng DO trung binh hang ndm ngudn cép ving nudi tém
nwéce lo giai doan 2017-2021 gop theo tinh.

Gia trj DO trung binh nam tai cc tinh nghién ctru nim
trong khoang 4,57+0,39 mg/l (Nghé An, 2021) dén 6,891, 13
mg/l (Quang Binh, 2021) (hinh 4). Gia tri DO trung binh ngudn
cap giai doan 2017-2021 tai cac diém quan trac 1a 5,48+0,86
mg/l. DO trung binh tai cac diém quan tric cta Thira Thién
Hué, Ha Tinh, Nam Dinh, Nghé An, Quang Binh va Quang Tri
trong giai doan nghién ctru twong ung la 5,62+0,82, 5,55+0,69,
5,19+0,55, 4,89+0,72, 6,18+£1,10 va 5,33+£0,64 mg/l, c6 sy
khac biét co y nghia thong ké vé DO trung binh theo nhém
tinh Ngh¢ An, Nam Dinh, Quang Tri, Ha Tinh, Thira Thién
Hué, Quang Binh (p<0.0001). DO trung binh hang nim 2017,
2020 va 2021 twong (rng 1a 5,08+0,46, 5,47+0,72 va 5,68+1,04
mg/l. C6 su khac biét co ¥ nghia thong ké vé DO trung binh
hang ndm cia cac diém quan tric giita nam 2017, 2020, 2021
(p<0,0001). Gia trj trung binh DO twong tac giita bién thoi gian va
tinh khac biét co y nghia théng ké 13 9 nhém/17 t6 hop (p<0,0001).
Mic du gid tri DO trung binh vin & mirc cao hon so véi ngudng
canh bao (<35 mg/1), tuy nhién ciing co nhung thoi diém thap
hon nén van can dugc tiép tuc quan tric dé cé giai phap xir 1y.

Ham luong DO trong nudc ngudn cip nim 2020 va 2021
nhin chung khong c6 sy bién dong 16n trong thoi glan tir thang
1-10. Ham lugng DO trung binh tai cac diém ngudn cip giam
dan tir dau ndm dén cubi nam (hinh 5).
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Hinh 5. Ham lwong DO trung binh theo thang ngudn cap viing nudi tém
nwéc lo giai doan 2017-2021.



3.3. D§ mén

Theo C.E. Boyd va cs (1998) [1], tdm thé chan tréng va
tom st ¢6 thé thich nghi véi d6 man 1-40%, tuy nhién phu
hop nhit trong khoang 20-25%o. Theo W.M. Wanninayate
va cs (2001) [9], 6 min tdi wu cho sy sinh truéng va phat
trién ctia tom 1a 15-25%o. Theo P. Chanratchakool va cs
(2003) [10], tdbm nudi c6 d6 man cao hon 30%o dé nhiém
mam bénh, dic biét 1a bénh dém tréng va dau vang, & do
man thap thi bénh it xay ra nhung d6 man khong nho hon
7%o. Néu d6 man thép hon tom d& bi coi, mém vo, ty I¢ séng
thép. Khu vuc ven bién Bic Bo va Béc Trung B6 do c6 dia
hinh da dang phtic tap, c6 ving chiu anh huéng rat 1on tir
ngudn nude ngot tir ndi ddng do ra bién, nguoc lai c6 ving
lai chiu anh hudng nhiéu bi ngudn nude min do thiy tridu
va nude bién nén do man cac diém quan tric co su khac
nhau dang ké.
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Hinh 6. D6 man trung binh hang ndm nguén cap viing nuéi tém nwéc lg
giai doan 2017-2021 gop theo tinh.

D6 man trung binh ngudn cip ving nudi tom nudc lo
ctia cic tinh nghién ctru 1 20,54+9,42%o, thap nhit 0%,
cao nhat 39%o. PO man trung binh cta cac tinh theo nim
nam trong khoang 10,63+4,05 dén 29,46+11,80%o (hinh 6).
D) man trung binh tai cac diém quan tric cua Thira Thién
Hué, Ha Tinh, Nam Dinh, Nghé An, Quang Binh va Quang
Tri trong giai doan nghién curu tuong ung la 24,22+10,01,
23,0048,53, 22,18+6,71, 13,1246,66, 23,50+8,95 va
13,64+8,10%o0. Co su khac biét c6 y nghia théng ké vé trung
binh d6 man gitta nhoém Nghé An va Quang Tri voi nhom
cac tinh con lai (p<0,0001). D6 man trung binh cua cac ndm
2017, 2018, 2019, 2020 va 2021 twong Gng la 21,14+9,88,
20,0048,72, 21,74+8,92, 20,5749,51 va 19,45+9,97 %o. Co
su khac biét co ¥ nghia thong ké vé gia tri trung binh d6 min
ctia nam 2019 véi nam 2021 va gitta nam 2019 voi 2021 6
cac nam 2017, 2018, 2020 (p=0,039). Gia tri d0 man tuong
tac gitra bién thoi gian va tinh khac biét c6 ¥ nghia thong ké
1a 11 nhom/28 t6 hop (p<0,05).
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Hinh 7. D6 man trung binh theo thang ngudn cap viing nudi tém nwéc lo
giai doan 2017-2021.

Trong giai doan ndm 2017-2021, d6 man & cac diém quan
tric thuong tang cao trong tur thang 4 dén thang 7 va giam &
cac thang cudi ndm (thang 9 va 10) (hmh 7). Khi d6 man tang
1én tao ra sy gia tang dang ké ve d6 kiém, téng chét rén lo limg,
nitrite va phosphate. Ty 1¢ song, kha ning giit protein, him
luong chat béo trong tom ciing bi anh huong boi d6 man [11].
P06 man thép thi ty 18 tom bi nhiém céc bénh c6 tic nhan 1a vi
khuan va virus trong méi truong nudc lg man s& giam [12].
Tuy nhién, thi nghiém giam d6 man tir 22 xudng 18 va 14%o
cho théy thay d6i 6 man trén mot pham vi cy thé ¢o thé dan
dén giam kha nang mién dich va ting sinh WSSV rd rét ¢ tom,
dan dén hoi chimg d6m tring phat trién tir nhiém tring tiém an
sang bung phat cap tinh [13]. Mot diém dang luu y 1a d6 man
giam thi doc tinh cac hop chét nito (nitrite, nitrate, ammonia)
trong nudc lai ting [14-16].

3.4. Pj pH

Do pH 14 chi s6 xac dinh nuée mang tinh axit hay kiém,
pH ¢6 gi4 tri 0-14, trong d6 pH bang 7 14 trung tinh, 16n hon
7 nuéc mang tinh kiém, nhé hon 7 nuéc mang tinh axit. Theo
Chanratchakool (1995) [2] thi pH rat quan trong va anh hudng
truc tiép hodc gian tiép dén tom nudi. pH thich hop cho tom nudi
la 7,5-8,35 va khoang dao dong trong ngay khong vuot qua 0,5
don vi pH. Ngoai ra, pH con c6 kha nang anh huong dén viéc giai
phong cac dang khi gay doc cho méi truong nhu H_S, NH..

Gia trj trung binh pH ctia tit ca cac diém quan tric trong
thoi gian nghién ciru 1a 7,910,27, cao nhét 8,7, thip nhat
6,94. Do pH trung binh cta céc tinh theo nim nim trong
khoang 7,64+0,07 (Quang Tri, 2019) dén 8,20+0,32 (Nam
Dinh, 2021) (hinh 8). Gia trj pH trung binh tai cac diém
quan tric cia Thira Thién Hué, Ha Tinh, Nam Binh, Nghé
An, Quang Binh va Quang Tri trong giai doan nghién ctiu
tuong ung la 7,93+0,27, 7,91+0,26, 7,96+0,28, 7,93+0,27,
7,99+0,22 va 7,76+0,26. Co6 sy khac biét c6 y nghia théng
ké vé gia tri trung binh pH ctia Quang Binh, Nam Pinh, Thira
Thién Hué, Nghé An, Ha Tinh va Quang Tri (p<0,0001). B9
pH trung binh cta cac nam 2017, 2018, 2019, 2020 va 2021
tuong Ung la 8,01+0,24, 7,72+0,20, 7,85+0,21, 7,90+0,29

a1
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va 8,094+0,22. C6 su khéc biét c6 ¥ nghia thong ké vé gia tri
trung binh pH gitra cac nim 2021, 2017, 2020 va 2019, 2018
(p<0,0001). Gié tri trung binh pH tuong tac giita bién thoi gian
va tinh khéc biét co ¥ nghia thong ké 1a 12 nhém/28 t6 hop
(p<0,05).
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Hinh 8. B4 pH trung binh hang ndm ngudn cap viing nudi tom nwéc lo giai
doan 2017-2021 gop theo tinh.

Co su bién dong vé gia tri pH trung binh gitia cac thang,
tuy nhién cac gia tri déu nam trong khoang phu hop cho
nuoi tom nude 19. B pH trung binh theo thang co sy khac
biét c6 y nghia théng ké giita nam 2021 v6i cac ndm tir 2018
dén 2020 va khong c6 su khac biét vai nam 2017. Thoi gian
quan tric ndm 2017 ciing it hon, chi tir thang 4 dén thang 9
(hinh 9).
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Hinh 9. D6 pH trung binh theo thang nguén cip viing nuéi tém nwéc lo
giai doan 2017-2021.

Do pH thity vuc nudc lg thudng nam trong khoang 8-9,
thay doi pH trong ngay do tio va cac thuc vat thuy sinh
khac quang hop. Ban dém, khi tao khong quang hop, CO,
tang thi pH giam. Ban ngay, khi tao quang hop CO, giém
thi pH tang. Nhu Vay, thuong thi pH s€ thap nhit vao budi
sang som va cao nhét vao budi trua va chiéu. Khi pH qua
thip chung ta co thé sir dung voi bot dé ting pH. Thong
thudng, nude ao mang tinh axit do anh hudng cua do kiém
thdp va bum axit 1a san phdm cua sinh vat phil du va sinh vat
day [1]. Trong hé théng nuéi biofloc, do pH va do kiém co
thé giam do sy hinh thanh biofloc va nitrate hoa. Vi thé d6i
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v6i hé thong nay duy tri pH va do kiém cao 1a can thiét cho
sy phat trién cua tom va sy 6n dinh cua biofloc [17]. Mot s6
khu vyc ven bién, dat c6 chira 1-5% luu huynh dudi dang
pyrite sat. Néu ao nuoi duoc xay dung trong khu vuc do, dat
tiép xuc véi khong khi s& 6xy hoa pyrite sat dan dén sy hinh
thanh axit sulfuric. Axit nay c6 thé xAm nhap vao ao va giy
ra do pH rat thép [1].

3.5. Bj kiém

Do kiém tong (Total alkalinity) 14 tong ham luong céc
ion HCO*, CO,*, OH" c6 trong nude. Bo kiém trong nugc tu
nhién thuong gy nén boi cac mudi cia acid yéu, dac biét 1a
cac mudi carbonat va bicarbonat. Do kiém ciing co thé gay
nén boi sy hién dién cua céc ion silicat, borat, phosphat...
va mot s6 acid hodc bazo hitu co trong nudc, nhung ham
lwong cua nhing ion nay thuong rat it so véi cac ion HCO™,
CO,”, OH nén thuong duoc bo qua.
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Hinh 10. D6 kiém trung binh hang ndm ngudn cap viing nuéi tom nwéc lo
giai doan 2017-2021 gop theo tinh.

D6 kiém trong nude ngudn cip trong giai doan nghién ctru
¢6 gia tri trung binh 1a 96,87+33,42, 16n nhét 306 mg/l, nho
nhat 11 mg/l. Gia tri trung binh ndm 16n nhét 137,57+37,63
mg/l (Nam Dinh, 2021), nho nhat 50,33+9,31 (Quang Tr1
2017) (hinh 10). Nhin chung phan 16n gia tri kiém nim
trong khoang phu hop cho tom nudc lg (60-180 mg/l). Gia
tri kiém trung binh tai cac diém quan tric cia Thira Thién
Hué, Ha Tinh, Nam Dinh, Nghé An, Quang Binh va Quéang
Tri trong giai doan nghién ciru tuwong ung la 93,83+25,75,
93,23+£23,31, 132,70+£30,73, 105,66+25,77, 101,35+£23,25
va 59,06+26,27 mg/l. C6 sy khac biét c6 y nghia thong ké vé
gia tri do kiém cua cac tinh nghién ciru Nam Dinh, Nghé An,
Quang Binh, Thira Thién Hué, Ha Tinh, Quéang Tri (p<0,0001).
Gia tri kiém trung binh nam 2017, 2018, 2019, 2020 va
2021 tuong ung la 92,69+30,61, 96,70+35,86, 97,354+30,99,
101,67+33,60 va 93,55+34,50 mg/l. Co sy khac biét co y
nghia thong ké vé trung binh gia tri kiém cua cac nam 2017,
2018, 2019, 2021, 2020 (p=0,024). Gia tri trung binh d¢ kiém
twong tac gitra bién thoi gian va tinh c6 ¥ nghia thong ké 1a 7
nhom/28 t6 hop (p<0,0001).
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Hinh 11. D6 kiém trung binh theo thang nguén cap viing nuéi tém nwéc
lo giai doan 2017-2021.

Dién bién trong 5 nam gan day cho thiy, d6 kiém cao
hon vao cac thang mua hé (thang 5-8) va thdp & cac thang
dau nam va cudi nam (thang 1-3 va thang 9-10). Do kiém
trung binh theo thang 6, 7 va 8 khac biét co6 y nghia théng ké
trong giai doan nghién ctru (p<0,05) (hinh 11).

Trong céc thity vic nudce lo gia tri kiém tong nam trong
khoang 75-125 mg/l [1]. Trong hé thong biofloc, dd kiém
cao hon sé& tao diéu kién tdt hon cho sy hinh thanh biofloc
va phat trién vi khuén nitrat hoa [18].

3.6. Nhu cau oxy héa hoc (COD)

Nhu cau 6xy hoa hoc 1a lugng oxy can thiét dé 6xy hoa
cac chat hitu co trong nuge. Chi so COD dugc dung dé danh
gia mirc d6 6 nhiém cua nudc.
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Hinh 12. COD trung binh hang ndm ngudn cip viing nuéi tom nwéc lg
giai doan 2017-2021.

COD trong nudc ngudn cdp giai doan 2017-2021 tai
cac nghién ctru ¢ gia tri trung binh 1a 13,17+7,53, t6i da
41,9, tdi thiéu 1,44 mg/l. Gia tri trung binh nam lon nhét
la 5,56+4,55 mg/l (Nam Dinh, 2017), gid tri trung binh
nam nho nhat 1a 1,22+0,84 mg/l (Thira Thién Hué, 2021)
(hinh 12). Gia tri COD trung binh tai cic diém quan tric
ctia Thira Thién Hué, Ha Tinh, Nam Dinh, Nghé¢ An, Quang
Binh va Quéng Tri trong giai doan nghién ctru tuong tng 1a
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8,37+4,30, 18,97+7,86, 16,38+6,98, 14,80+7,41, 6,56+2,98
va 13,97+6,16 mg/l. Co su khéac biét c6 ¥ nghia thong ké vé
gia tri COD trung binh ctia tinh Quang Binh, Thira Thién Hué,
Quang Tri, Ngh¢ An, Nam Binh, Ha Tinh (p<0,0001). Gia tri
COD trung binh nam 2017, 2018, 2019, 2020, 2021 tuong
ung la 15,1849,78, 13,84+8,11, 15,72+8,00, 12,78+6,53 va
9,28+4,00 mg/l. C6 sy khac biét c6 ¥ nghia thong ké vé trung
binh gia tri COD ctia cac nhdém nam 2021, 2020, 2018, 2017,
2019 (p<0,0001). Gia tri trung binh COD twong tic giita bién
thoi gian va tinh khac biét ¢6 y nghia théng ké 1a 15 nhom/28
t6 hop (p<0,0001).
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Hinh 13. COD trung binh theo thang nguén cap viing nudi tém nwéc lo
giai doan 2017-2021

Xu huéng bién dong cho thiy, COD thuong ting 1én vao
cac thang 4 dén thang 7, thoi gian ndy ciing tring vio gitra
mua heé va thuong c6 mua 16n & mién Béc, nén cac chat
thai c6 nguén géc hiru co tir hoat dong nong nghiép, chan
nuoi, cong nghi€p, sinh hoat trudc do6 bi tich tu da duogc
giai phong va khuéch tan vao ngudn nude, kénh, séng, bién.
COD trung binh theo thang khong c6 sy khac biét c6 y nghia
thdng ké gitra cac nam (hinh 13).

Gia tri COD 0-50 mg/1 dugc xem la chat luong nude tdt
phuc vu cho NTTS [1]. Do vdy, COD cac diém quan tric
nude ngudn cip trong cac nim tré lai ddy déu ndm trong
khoang phti hop cho NTTS va dat tiéu chuan cap vao ving
nuoi tom.

3.7. Ham lwgng nitrite (N-NO,)

Trong nudc cac vi khuan thudc chi Nitrosomonas dxy
hoa amonia tong (NH, va NH,) tao thanh NO, theo cong
thie: NH, + 1,50, — NO, + 2H" + H,O. Sau do, NO,
tiép tuc bi oxy hoéa tao ra NO,” bai cac vi Khuén thudc chi
Nitrobacter theo cong thirc: NO, + 0,50, — NO," [1]. Céc
budc trén dugc goi qué trinh nitrate hoa, rat quan trong va
¢0 lgi cho NTTS vi 1am giam khi doc NH, trong nuGe. Tuy
nhién, qua trinh nay tiéu hao dxy cho qué trinh 6xy hoa, dan
dén ham luong 6xy trong nudc giam.
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Hinh 14. Ham lwong nitrite trung binh hang ndm ngudn cap viing nudi tom
nwéce lo giai doan 2017-2021 gop theo tinh.

Nitrite trung binh cac nidm tai cac diém quan tric nudc cip
vung nuodi tom nude lg cac tinh nghién ctru 1a 0,025+0,055 mg/1,
t6i da 1,087 mg/l, tdi thiéu 0 mg/l. Nitrite trung binh cac nim
16n nhat 1a 0,08420,129 mg/l (Nam Binh, 2018), nho nhét bang
0 (Quang Binh, 2017) (hinh 14). Gia tri N-NO, trung binh tai
cac diém quan tric cua Thira Thién Hué, Ha Tnh Nam Dinh,
Nghé An, Quang Binh va Quang Tri trong giai doan nghién
ctu tuong ung la 0,015+0,035, 0,020+0,074, 0,063+0,078,
0,039+0,001, 0,010+0,012 va 0,011+0,014 mg/l. C6 su khac
biét c6 y nghia thng ké vé gi4 tri N- NO, trung binh cia nhéom tinh
Quéng Binh, Quang Tri, Thira Thién Hue Ha Tinh, Ngh¢ An,
Nam Dinh (p<0,0001). Gia tri NO, trung binh ndm 2017, 2018,
2019, 2020 va 2021 twong ung la 0,010+0,016, 0,028+0,061,
0,022+0,038, 0,031+0,075 va 0,026+0,052 mg/l. Co su khac
biét ¢6 ¥ nghia thong ké vé trung binh gié tri N-NO, cua cac
nhom nam 2017, 2019, 2021, 2018, 2020 (p=0,004). Gia tri
trung binh N-NO, tuong tac gitra blen thoi gian va tinh khac biét
¢6 y nghia théng ke 14 8 nhom/28 t6 hop

Nitrite cac diém quan tric kénh cap vung nudi tom tai cac
tinh Nam Dinh va Thira Thién Hué ting dan tir nim 2019 dén
2021 (hinh 15). Céc tinh Nghé An, Ha Tinh, Quang Binh va
Quang Tri c¢6 gi4 tri nitrite nim 2021 thap hon so vé&i 2020.
Gia trj nitrite trung binh hang nim cua ngudn cip tinh Ha
Tinh, Nam Dinh, Nghé An c6 sy khac bi¢t ¢6 y nghia (p=0,05
va p<0,0001).

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
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Hinh 15. Gia tri nitrite trung binh theo thang nguén cép viing nuéi tom
nwéce lo giai doan 2017-2021.
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Theo J. Whetstone va cs (2002) [19], ndng dd nitrite
trong cac ao nuodi tom nho hon 0,23 mg/l dugc xem la an
toan. Theo C.E. Boyd va cs (1998) [1], nitrite cho tom cé
phu thudc ham lugng Cl, doc tinh cia nitrite giam khi d¢
man tang. Theo J.C. Chen va cs (1988) [20], néng d6 an toan
ctia nitrite d6i voi hau au tring cta tom st 13 4,5 mg/l. Theo
C.E. Boyd va cs (1998) [1], chit lwong nudc cho NTTS c¢6
ham lugng nitrite <0,5 mg/l dugc xem la tot va 0,5-2 mg/l
dugc xem la trung binh. Nhu vay, hau hét cac dot quan tric
c6 ham luong nitrite cé gia tri phu hgp cho nudi tom nude
lo. Nitrite gy doc cho tom, tiép xtic voi ndng do cao c6 thé
gdy cham ting trudng va tir vong. Nong do N-NO, an toan
cho nubi tdém trong ao <0,45 mg/I. Phoi nhiém tém v&i ndng
d6 N-NO, 4 mg/l trong 2 ngay lam giam sy tang trudng cua
chung nhung khong gay chét [21]. Tom & d6 mén thap dé bi
ton thuong hon véi cac hop chat doc cé chira nito nhu NH,
va NO, [12]; tuong ddng véi két qua nghién ctru ctia G.V.
Castafieda va cs (2018) [16] khi cho ring, & ving nudc c¢6
d0 man thép, ddc tinh cua cac hop chét nito tang lén. O do
man thép nitrite ddc hon ammonia va nitrate. Mirc an toan
cho hau 4u trung tom thé chan tréng udc tinh cho dd méan 1
va 3%o lan luot 1a 0,54 va 0,81 mg/l, déi véi tong N-NH,,
0,17 va 0,25 mg/l, d6i v6i N-NO, 1a 5,6 va 21,5 mg/l d6i véi
N-NO.. J.R. Rochin va s (2017) [22] thi cho rang, ndng do
N-NO, an toan cho hau 4u tring tom thé chén tring & do
min 0,6, 1, 2%o 1an luot 13 0,28, 0,35 va 0,62 mg/l.

3.8. Chi 56 chit lwgng nwéc WQI

Dé danh gia tong thé chat lugng nude cia cac diém quan
trac trong thoi gian 5 nam (2017-2021), ching t6i da sir
dung cong cu tinh WQI ciia Hoi dong B¢ truong Moi truong
Canada (CCME) dya trén s6 liéu quan tric cua 7 thong sb
néu trén. Trong nghién cuu nay chung t6i khong st dung
phuong phép tinh WQI ctia Bo Tai nguyén va Moi truong,
vi phuong phap tinh doi hoi phai c¢6 1 thong sb vi sinh, trong
khi d0, trong khuon kho nghién ctru nay ching toi chi phan
tich s6 liéu ctia 7 thong s6 1y hoa méi truong nude. Két qua
da tinh duoc chi sb WQI cua 10/13 diém quan trac, mot sb
diém khong tinh dugc chi s6 WQI do mot s6 thong s6 khong
duogc quan tric tai mot s6 diém trong mot s6 nam. Két qua
cho théy, 1 diém quan tric dat muc tdt, 4 diém dat muc
trung binh, 4 diém dat kém va 1 diém dat rt kém (bang 2).
Can luu y rang, chi s6 WQI chi dé tham khéo, chung t6i tinh
toan chi sb WQI trén bd dir ligu téng hop 5 nam, muc dich
chi dé thé hién mot bire tranh téng thé so sanh gilia cac diém
v6i nhau. Piéu nay khong thé hién didu kién méi truong
nude tot hay x4u tai mot thoi diém cu thé. Chi sé chét luong
nudce tai 1 thoi diém cu thé can duge danh gia dya trén sb
liéu do ciia nhiéu chi s tai thoi diém do.



Bang 2. Két qua tinh chi sé chét lwong nwéc WQI theo phwong phap cia
CCME - Canada.

Piém quan tric CCME WQI  Phin loai WQI
Pai Trach, Quang Binh 83,5 Tét

Hai Chinh, Nam Dinh 66,4 Trung binh
Ho6 Do, Ha Tinh 42,1 R4t kém
Ky Ha, Ha Tinh 67 Trung binh
Lang Cb, Thira Thién Hué 66,9 Trung binh
Quit Lam, Nam Binh 49,9 Kém
Quynh Bang, Ngh¢ An 58,4 Kém
Quynh Lién, Nghé An 58,5 Kém
Trung Trach, Quang Binh 75,2 Trung binh
Xuén Phé, Ha Tinh 58,6 Kém

4. Két luan

Két qua nghién ctru cho théy, nhiét d nudc trung binh
khong c6 khac bi¢t gitra cac tinh nhung c6 khéc biét theo nam.
Nhiét d trung binh ndm trong khoang phii hop cho nuéi tom
nudc lg, tuy nhién c6 nhitng thoi diém ngoai gidi han cho phép,
vi du nhu t6i da 34,2°C, t6i thiéu 12,1°C 1a nhiing thoi diém
can phai luu . Nhiét do thap nhat tr thing 1, tang dan va dat
dinh vao thang 6 va giam dan dén cudi nam Ia quy lut cin ndm
vitng dé co s¢ nudi tom co nhitng diéu chinh quan 1y ao nudi
thich hop. Ham lugng DO nhin chung nam trong ngudng cho
phép, nhu’ng giém dan tir dau vy dén cudi vu. Co thoi diém gia
tri DO nguon cap chi 2 mg/l day 1a thoi diém cac co s& nudi
duoc khuyén céo khong Iy nudc vao ao nudi. Co sy khac biét
vé gié tri DO gitra c4c tinh va cac nam, tuy nhién murc do chénh
léch khong cao va co ban déu nam trong khoang cho phép. Do
mén kha thap & Nghé An va Quang Tri do ngudn cép cia ving
nudi ndm sau trong ndi ddng, c6 nhing khi d6 man giam xuong

0%, trong muia mua 1ii 1a nhig thoi diém can luu y khong lay
nuéc vao ao nudi tom. PO pH va do kiém co ban dao dong
trong pham vi cho phép. COD cao thé hién 6 nhiém hitu co
nguon cép & Ha Tinh va Nam Dinh. 2 dia phuong can luu y dé
¢6 giai phap lau dai hodc lya chon thoi diém phu hop trong cép
nude cho ao nudi. Ham lugng NO, trung binh cao hon tir 2 dén
6 1an 6 Nam Binh so vdi cac dia phu(mg khéc 1a diém can dic
biét Iuu y, tr d6 4p dung cac phuong phap giam ham lugng khi
ddc nay trong ngudn nudc cap nudi tom cua dia phuong.
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Tom tit:

Bai bdo trinh bay két qua phan tich ham luwgng estradiol va progesterone theo chu ky dong duc ciia 2 gléng dé Bach Thao va Boer
tai i Trung tam Nghién ctru va Phat trién chiin nu01 gia stic 1on (Binh Dwong). Sau khi theo déi co dong duc, dé dwgc lay miu mau
mdi ngay vao 6-8 gior sang, trong 24 ngay lién tiép. Ham lwgng hormone dwgc xac dinh bang phwong phap xét nghiém dién héa
phat quang véi hé thong may mién dich Cobas E601. Két qua cho thiy, sy gia ting estradiol cao nhét dwgc quan sat thay vao
ngay 2 cia chu ky véi gia tri 8,73+0,60 pg/ml ¢ dé Bach Thao va 13,45+1,26 pg/ml ¢ dé Boer. Nong do progesterone dat gia tri
dinh 7,93+0,49 ng/ml vao ngay 14 ¢ dé Bach Thao va 8,46+0,34 ng/ml vao ngay 13 ¢ dé Boer. Két qua nghién ciru nay gidp xac
dinh thoi gian dong duc, chon ghep doi kip thoi nhim quan 1y qua trinh sinh sdn hi¢u qua, dong thoi dung lam tham chiéu dang
tin cy khi sir dung cac cong cu hd tro sinh sin va cac chién lwrgc nhim ning cao ning suit sinh sin trén dé.

Tir khoa: chu ky dong duc, dé, dién hoa phat quang, estradiol, progesterone, sinh san.

Chi sé phin loai: 4.6

1. Dat van de

Dé Bach Thao 1a mot gidng dé nha, nuéi ldy thit cia Viét
Nam, duoc nudi & nhiéu tinh nhung tap trung ¢ céc tinh Ninh
Thuén va Binh Thuén. D€ Boer 1a giéng dé chuyén thit co nguon
goc Nam Phi, nhap vao Viét Nam nam 2002. O Viét Nam, cac dic
diém sinh hoc ciia dé da dugc nghién ctru nhung chi dimg lai ¢
mitc danh gia vé dic diém ngoai hinh, kha nang sinh truong, sinh
san cta ching [1]. Trong khi do, céc chi s noi tiét sinh san chua
duoc quan tAm nghién ctru nhidu. Cting véi cac phuong phap chan
doan cuta tht y hoc hién dai, viéc thu thap va nghién ctru sinh ly
sinh san cta dé can duoc thuc hién nham hd trg sinh san hiéu qua.

Sinh san 1a mot yéu t6 chinh gop phan vao tang hi¢u qua san
xuét thit va sita ctia dé. Nhiéu yéu t6 di truyén, moi truong va sinh
1y ¢6 anh huong dén hiéu qua sinh san trén dé [2]. Estradiol (E2) 1a
mot loai hormone steroid duoc tao ra tir cholesterol va la hormone
manh nhat trong ba loai estrogen (estradiol, estrone va estriol).
Estradiol duoc san xuét chinh & budng trimg. Sy gia ting ndng do
estradiol gitp trimg trudng thanh va dugc giai phong [3]. Ngoai
ra, Estradiol con lam ddy niém mac tr cung dé trimg co thé lam
t6 néu duogc thy tinh, dong thoi thic ddy su phét trién cia md va
[3]. Progesterone (P4) la mot hormone steroid noi sinh, duoc san
xuit boi thé vang, nhau thai va mot phan nho bai tuyen thuong
than; c6 vai tro quan trong trong chu ky dong duc va duy tri phat
trién bao thai. Trong khi mang thai, progesterone ciing kich thich
su phat trién cua tuyén vl [3]. Viéc xac dinh ham lugng hormone
estradiol va progesterone cho biét tinh trang sinh 1y sinh san cta
vt nudi va co ¥ nghia trong vide chon, ghép doi giao phdi, hd tro
sinh san hi¢u qua. D& mo ta chinh xéc su thay doi hormone sinh
duc cua dé da c6 nhiéu nghién ciru bang cach bang cach st dung
phuong phap do phong xa hodc sir dung xét nghiém mién dich
enzyme (EIA). Cac bién thé progesterone, estrogen, LH, FSH va
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PRL trong huyét trong dugc do bang RIA [4]. Mot s nghién ctru
da bao céo nong do progesterone huyét tuong trong chu ky dong
duc dbi voi cac gibng dé khac nhau [5-7]. M.G. Khadiga va cs
(2005) [2] da nghién ctru nhimg thay doi vé ndng do progesterone
trong huyét twong trong céc giai doan khac nhau cia chu ky dong
duc ¢ dé Damascus.

Tuy nhién, hién nay co rdt it thong tin vé& nhiing thay doi
cua estradiol, progesterone trong huyét tvong ¢ giai doan dong
duc cua dé so voi cac loai gia stiic khac dang nudi ¢ Viét Nam.
Trong nghién ctru nay, chung t6i theo doi ham lugng estradiol va
progesterone huyét tuong theo chu ky dong duc bang phuong phap
xét nghiém dién hoa phat quang (ECLIA) nhim cung cép dit ligu
2 hormone nay ¢ giong dé Bach Thao va Boer, 1am tham chiéu dé
xéc dinh timg giai doan trong chu ky dong duc. Két qua nghién
ctru cho thay, phuong phap nay c6 thé sir dung dé xéc dinh thoi ky
dong duc chinh xac ¢ dé va ciing c6 thé dung trong cac nghién ctru
tuong tu dé xéc dinh su mang thai, tudi thai, du doan ngay sinh ¢
cac giong dé khac.

2. Doi tuong va phuong phap nghién ciiu
2.1. Djng vat thi nghiém

40 con dé cai (20 dé Bach Thao va 20 Boer) truong thanh, tudi
12-36 thang, dugc chon trén co so lich st da biét vé: bd me, tudi,
ho so sinh san, khoé manh dua trén theo ddi lam sang, da phéi
giong thanh cong. Dan dé dugc nudi trong diéu kién ban tham canh
tai Trung tim Nghién ctru va Phét trién chin nudi gia stc 16n (xa
Lai Hung, huyén Bau Bang, tinh Binh Duong). Tét c4 cac con dé
déu duoc xéc dinh bang s6 thé tai. Viéc tiém phong, tay giun cho
dan dé duogc thyc hién theo lich trinh ciia Trung tim. Moi c4 thé thu
mau trén 1 chu ky dong duc.
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Abstract:

This paper presents the results of the analysis of estradiol and
progesterone contents during the oestrous cycle of Bach Thao
and Boer goats at the Center for Research and Development
of Large Cattle in Binh Duong province. Blood samples were
taken every day between 6 and 8 a.m. for 24 consecutive days.
Hormone contents were determined by electroluminescence
assay with the Cobas E601 immunoassay system. The results
showed that the highest increase in estradiol was observed
on day 2 of the cycle with a value of 8.73£0.60 pg/ml in Bach
Thao goats and a value of 13.45£1.26 pg/ml in Boer goats.
Progesterone concentration reached a peak value of 7.93+£0.49
ng/ml on day 14 in Bach Thao goats and reached a peak value
of 8.46+0.34 ng/ml on day 13 in Boer goats. The results of this
study help determine the time of estrus, choose a timely pairing
for effective reproductive management, and serve as a reliable
reference when using assisted reproductive tools and strategies
to improve reproductive performance in goats.

Keywords: electroluminescence, estradiol, goat, oestrous cycle,
progesterone, reproduction.

Classification number: 4.6

2.2. Thoi gian

Nghién ciru duoc tién hanh tir thang 8/2021 dén thang 8/2022.
bic diém khi hau khu vuc nghién cuu: Nhiét d§ trung binh la
26,5°C, dao dong 17-39°C; ché do gio tuong ddi 6n dinh, toc do
gi6 binh quan khoang 0,7 m/s; d6 4m trung binh 80-90%.

2.3. Thirc an, nwoc uong, vé sinh chuong trai

Mat d6 nuéi 2 m¥con. Chudng thiét ké kiéu nha san, san gb
cach nén xi mang 1 m, mai che bang ton xi ming. Pan dé dugc chin
tha vao ban ngay va cho an trong chuéng khi dan tro vé chudng.
Dé duogc cho an 2 bira/ngay dém, gom I bira sang (khoang 7-8 gio)
va 1 bira chidu (khoang 4-5 gi®), gdm c6 voi xanh, cam tong hop
(De Heus), 14 cay (binh linh, 14 mit hodc xa ctr). Trung binh moi
con la 2-4 kg cd, 0,5-0,8 kg cam, 0,5 kg la/ngay. Rom kho cuon
dé 1én méang san cho dé an vao ban dém. Nudc udng la nudc sach,
cho vao méang sach dat trong chudng dé dé udng tu do. Méng nudc
duoc vé sinh hang ngay va thay nude 1 lan/ngay. Chudng trai dugc
rira sach bang voi nudc xit hing ngay. Cong tac vé sinh st tring
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duoc tién hanh 2 tuan/lan. Dung dich sat trung dugc st dung la
BESTAQUAM-SR v¢i thanh phan: didecyl dimethyl ammonium
bromide, pha vdi nudc may theo ty 1€ 1/400.

2.4. Quy trinh thu va xie Iy méu

- Dé duoc theo ddi c6 biéu hién dong duc: Dé biéng an, co khi
bo an, bon chdn, nhao nhac, ngoéc dudi, di tiéu nhiéu, kéu be be
tim duc, ve van, quiy ray, hay nhay chom 1én lung con khac, sau
do6 ding yén cho con khac nhdy 1én, am h¢ sung to, mong do, nudc
nhon chdy ra dugc xem la ngay 1 cua chu ky dong duc. Chu ky
dong duc duoc tinh tir ngay biéu hién dong duc lan nay dén quan
sat thay biéu hién dong duc lan ké tiép. Tét ca ca thé theo ddi 2 chu
ky dong duc lién tiép, khong cho giao phdi.

- MAu méu dugc thu ké tir ngay 1 dén ngay thir 24 vao khoang
6-8 gid sang. Léy 2 ml mau tinh mach dung ky thuat, mau dugc
dua nhanh vao ong chdng dong (EDTA-K2), dan barcode trén bng
mau, lic nhe bdo quan va chuyen dén phong thi nghiém, tién hanh
ly tim mau mau. Ly tim mau trong 15 phat ¢ 1.000 x g & 4°C
trong vong 60 phut sau khi thu thap. Sau khi Iy tam, thu 1 ml huyét
twong chiét vao éng Eppendorf loai 1,5 ml bao quan mau ¢ nhiét
d6 -20°C. Khong lap lai cac chu ky dong lanh/ra dong.

- Khi xét nghiém: Ra dong mot lan, dé mau ¢ nhiét do phong
(20-25°C) va lac déu trudce khi tien hanh xét nghiém. D€ tranh anh
huong dén két qua, mau dugc phéan tich ngay trong vong 2 gio.

- Xét nghiém hormone: Lugng estradiol (E2) va progesterone
(P4) dwgc xac dinh bang phuong phap xét nghiém dién hoa
phat quang, véi hé théng may mién dich Cobas E601 (Roche
Diagnostics, Thuy S¥). Quy trinh xét nghiém theo huéng dan cua
b6 kit Estradiol va Progesterone (DRG International, Inc., Ptc).

2.5. Xie Iy 56 liéu

Dit lidu duogc biéu thi dudi dang gia tri trung binh (Mean £SD).
Ham lugng hormone cuc dai duge xac dinh la nhiing gia tri 16n
hon trung binh cta tat ca cic gid tri con lai tir nhom nghién ctru. S
liéu dugc xir 1y bang phan mém MS-Excel 2020.

< .
3. Ketqua

Két qua theo ddi sy thay doi hormone estradiol va progesterone
cua gibng dé Bach Thao (n=20 c4 thé) va dé Boer (n=20 c4 thé)
theo chu ky dong duc, duge trinh bay ¢ bang 1 va 2. Hinh 1 va
hinh 2 thé hién duong biéu dién sy thay doi cua estradiol va
progesterone cua 2 ca thé F1BT (Bach Thao) va F1BO (dé Boer).

O dé Boer, khi bat dau chu ky vao ngay 1, mic ting estradiol
dau tién 1a 11,191,28 pg/ml di dugc quan sét thdy giam xudng
mirc thip hon trong vong 3-4 ngay & giai doan sau dong duc. Khi
muc estradiol giam, muc progesterone bat dau ting, tir 0,54+0,3
ng/ml 0 ngay 1 tang 1én 1,43£0,46 ng/ml ¢ ngay thtr 4 (bang 2).
Piéu nay dugc quan sat thiy rd rang theo chiéu giam estradiol va
tang progesterone ¢ hinh 1, thé hién sy thay d6i hormone cua c4
thé dé F1BT trong chu ky dong duc. Tuong tu, sw thay ddi theo chu
ky nay cling xay ra & dé Boer F1BO (hinh 2).
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Bang 1. Chi s6 hormone ctia dé Bach Thao theo chu ky dong duc.

Neiy Estradiol (pg/ml) Progesterone (ng/ml)
Mean=SD Min Max Mean=SD Min Max
1 7,88+0,34 7,53 8,27 0,25+0,10 0,15 041
2 8,7320,60 7,78 9,43 0,50+0,19 0,16 0,62
3 7,67£0,27 725 7,98 0,60+0,33 0,25 1,06
4 6,60+0,59 6,01 7,56 1,03£0,44 0,25 135
5 5,17+0,90 434 6,55 1,78:0,48 1,15 2,36
6 3,97+0,68 3N 479 2,93+0,37 2,67 3,57
7 3,10+0,64 2,36 3,78 3,17£0,50 252 3n
8 2,67+0,77 1,73 3,79 3,980,76 3N 479
9 1,79+0,51 1,07 2,28 5,03£0,68 427 587
10 1,04£0,55 0,56 1,79 5,77+0,43 531 6,22
11 0,96+0,43 0,45 1,32 6,87+0,69 6,24 785
12 0,99+0,49 0,34 145 7,61£0,42 721 8,32
13 0,880,063 0,46 197 7,90+0,48 737 8,52
14 0,96+0,42 0,43 1,54 7,93£0,49 7,35 8,55
15 1,230,91 0,55 2,78 6,68+0,91 5,56 8,02
16 1,67+0,88 1,13 323 5.21£1,15 343 6,47
17 1,67£1,04 0,85 3,26 3,85£0,96 2,66 513
18 417£2,42 0,74 6,36 2,96+0,89 1,67 402
19 5,18£2,70 1,56 8,02 1,84x0,68 0,88 2,66
20 6,301,38 397 147 1,00£0,52 0,22 1,56
21 7,65£0,64 7,01 8,05 1,45£0,87 0,35 245
2 7,48+1,48 5,78 9,55 1,13£0,86 0,13 24
23 6,53£1,19 5,26 792 1,06+0,83 0,54 2,51
24 4 861,46 3,04 6,25 0,88+0,79 0,22 221
Bang 2. Chi s6 hormone ctia dé Boer theo chu ky déng duc.
Neiy Estradiol (pg/ml) Progesterone (ng/ml)
Mean £SD Min Max Mean £SD Min Max
1 11,19£1,28 9,34 12,85 0,54+0,30 0,26 0,89
2 13,45+1,26 12,05 14,79 0,310,16 0,12 0,55
3 11,13£0,49 10,53 11,87 0,61£0,19 0,36 0,81
4 7,46+0,79 6,72 8,35 1,4320,46 1,04 222
5 5,63£0,80 478 6,55 2,54+0,37 2,26 3,02
6 3,90+0,95 2,62 493 3,36+0,37 2,88 3,85
7 2,94+0,24 2,73 335 3,03£0,80 2,04 3,78
8 2,69+1,13 143 387 3,89+1,39 233 511
9 1,96+0,26 1,59 222 4 460,61 3,95 544
10 1,42+0,24 1,16 1,68 5,571,25 417 731
11 2,031,18 L15 4,09 7,47£0,98 6,33 8,00
12 2,02+0,90 1,21 322 8,46+1,25 7,38 10,54
13 2,00+0,29 1,85 25 8,46+0,34 8,05 8,88
14 1,9340,55 1,36 281 8,13£0,03 7,01 8,52
15 1,970,40 1,56 251 8,16+0,74 6,88 8,76
16 1,70£0,24 1,35 1,95 7,661,46 535 9,22
17 1,97+1,01 1,27 3,55 5,80+1,52 3,78 7,76
18 1,30£0,41 0,72 1,87 3,511,29 2,01 514
19 3,01£2,64 0,82 7,58 2,04x0,68 1,2 271
20 8,993,33 3,95 12,16 0,940,81 0,22 2,17
21 11,78£1,23 10,45 1335 0,84+0,41 0,25 134
2 12,38+0,65 11,32 13,01 0,54+0,29 0,22 0,96
23 10,04+1,85 8,18 12,45 0,55+0,40 033 1,26
24 6,89+1,09 5,66 8,35 1,50£0,85 0,67 2,79
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Hinh 1. Sw thay déi ham lwgng hormone cuia dé Bach Thao F1BT trong
chu ky dong duc.
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Hinh 2. Sy thay d6i ham Iwgng hormone clia dé Boer F1BO trong chu ky
dong duc.

O dé Boer, ndng do progesterone tang dan tir gid tri co ban
trung binh 0,54+0,3 ng/ml vao ngay 1 1én 3,03£0,8 ng/ml vao
ngay 7 va dat gia tri dinh 8,46+0,34 ng/ml vao ngay 13 (bang 2).
Chc muc cao nay duoc duy tri cho dén ngdy 16 va sau do sy suy
giam duoc quan sat thiy cho dén cudi chu ky trude khi xudt hién
dot dong duc tiép theo. Nong do estradiol trung binh duy tri du6i
4 pg/ml va khong c6 sy thay d6i dang ké trong giai doan tir ngay
6-19 (giai doan hoang thé). Pot gia ting estradiol thir hai duoc
quan sat thiy bat diu vao ngay 18 vai gid tri 4,17+2,42 pg/ml & dé
Bach Thao (bang 1) va ¢ ngay 20 cua chu ky voi gia tri 8,99+3,33

pg/ml ¢ dé Boer (bang 2). Chicu dai chu ky trung binh dugc tim
thay la 18,242,1 ngay. Co_ thé két luan ring, mirc progesterone
khac nhau dang ké trong mdi giai doan cua chu ky dong duc va dat
dinh diém trong giai doan dong duc.

4. Ban luan

C6 4 giai doan ctia chu ky dong duc: giai doan trude dong duc,
giai doan dong duc, giai doan sau dong duc va giai doan nghi ngoi
(proestrus, estrus, diestrus and anestrus). Giai doan dong duc di
kém v6i su phat trién nang trimg va nong do dinh cia estradiol.
Trong thoi ky sau dong duc, mot hodc nhiéu thé vang san Xuat
progesterone duy tri mot mirc d§ cao trong mot thoi gian dai [3].

Mb hinh va mitc d6 gia ting nong do progesterone va sau do
la sy suy gidm sau giai doan hoang thé ¢ dé Boer va Bach Théao
la twong tu nhau. Theo cdc nghién ctru cua M. Zarkawi va cs
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(2001) [8], M.G. Khadiga va cs (2005) [2] nong do progesterone
& mitc co ban trong sudt thoi ky dong duc. O dé Damascus, mirc
progesterone trong giai doan hoang thé dao dong tir 2,6 dén 5.4
ng/ml [2]. Nong do progestrone trung binh trong giai doan nang
trimg cuia chu ky dong duc dugce bao céo 1a 0,19 va 0,26 ng/ml ¢ dé
Dorset [9]. Trong giai doan hoang thé, ndng do twong tng 1a 2,33
va 2,94 ng/ml. N6ng d6 estradiol vao thoi diém dong duc 1an luogt
la 15,3£5,0 va 12,243,8 pg/ml trong va ngoai mua sinh san [9].

b9 dai cta chu ky dong duc trong nghién ctru nay tuong tu
voi cac bao cdo ¢ cac nghién clu trén cac gidng dé khac. A.F.
Alwan va cs. (2010) [9] da bao cdo d¢ dai chu ky trung binh 12
18,3+1,6 ngay ¢ dé lun Tay Phi. O dé Damascus, d6 dai chu ky
dong duc dugce bao cao la 21,2+1,5 ngay [10]. Ket qua nghién ctru
trén giong dé Dwarf & Pakistan ciing ¢6 két qua vé su thay d6i cua
hai horomne theo chu ky twong ty trong nghién ciru nay. Khi bat
d4u chu ky, estradiol dat mire cao hon (7,7+1,7 pg/ml) ¢ giai doan
dong duc va giam xudng mirc thap hon trong vong 3 dén 4 ngay
sau dong duc. Dong thoi, progesterone bit dau ting tir gié tri trung
binh co ban 1a 0,1£0,03 ng/ml vao ngay 0 lén 3,0+0,9 ng/ml vao
ngay thtr 6 cia chu ky dong duc va dat gia tri cao nhét 1 7,7+0,6
ng/ml & ngay 12. Tirngay 15, gi4 trj progesterone giam xudng cho
dén cubi chu ky [11].

Nghién ctru gan day vé 2 hormone nay ¢ giai doan mang thai ciia
dé Boer va Bach Thao cho thay, sau khi thy thai, mirc progesterone
cao 3,02+0,34-12,20+0,50 ng/ml ¢ dé Boer; 3,26+0,47-11,88+0,92
ng/ml & dé Bach Thao. Khoang gi4 tri cao dugc duy tri trong sudt
thoi ky mang thai va giam nhanh chong trong 19 ngay trudc khi
sinh, dat 0,87-0,94 ng/ml vao ngay sinh. Mtrc progesterone t6i da
trung binh trong thoi ky mang thai la 12,20+0,50 ng/ml ¢ dé Boer
va 11,8840,92 ng/ml & dé Bach Thao. Estradiol duy tri ¢ ndng
do thép hon tir 0,96+0,44 dén 1,42+0,68 pg/ml (6 dé Bach Thao)
trong 14 ngay dAu; tir 0,81+0,46 dén 2,62+1,28 pg/ml (6 dé Boer)
trong 21 ngay dau va sau do ting dan 1én 6 mc trén 10 pg/ml (6 ca
2 gidng dé) vao ngay 28. Estradiol tiép tuc ting va dat muc t6i da
204,48+36,68 pg/ml ¢ dé Boer vao ngay 126 va giam dudi 10 pg/
ml trong vong 1-2 ngay sau khi sinh. Két qua nghién ctru nay gitp
chan doan mang thai, dy doan tudi thai nham quan 1y qua trinh sinh
san hiéu qua [12].

Nhu vay, nghién ciu vé néng d6 hormone estradiol va
progesteronetheo chu ky dong duc cho thiy mirc hormone khac
nhau dang ké trong moi giai doan cua chu ky dong duc, muc
progesterone dat dinh diém trong giai doan dong duc, giup xdc
dinh dung thoi diém dong duc dé ghép doi hiéu qua. Cén tiép tuc
¢6 nhitg nghién ciru twong ty trén cc giong dé khac ciing nhu
d4nh gia anh huong ciia di truyén, méi truong dén sinh 1y sinh san
cua deé.

5. Két luan

Theo ddi hormone sinh san bang céch st dung phuong phéap
ECLIA cho thiy, dé Bach Thao va Boer thé hién cau hinh thay
d6i progesterone va estradiol trong duong vai cc gidng dé khéc.
Ham lugng estradiol ting cao & dau chu ky, progesterone dat dinh
vao nhling ngay gilta chu ky dong duc. Viéc theo doi dong thai
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hormone nay gitip x4c dinh chinh xac thoi gian dong duc, gop phan
ghép doi giao phdi kip thoi, quan 1y qua trinh sinh san hiéu qua.
Cac bién s6 nhu di truyén, dinh dudng, cing thing, bién doi khi
hdu... c6 thé dnh huong dén céc thong sb sinh 1y sinh san, vi vay
can tiép tuc thyc hién cc nghién clru twong tw trén cac gidng dé
khac dang nudi ¢ Viét Nam.

LO1 CAM ON

Téc gia tran trong cam on Trung tim Nghién ctru va Phat trién
chan nuoi gia siuc 16n da tao dicu kién thuan loi va giap do trong
qua trinh thu mau.
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Nohién ciru nhén nhanh 2 giong ci phé Arabica lai F1 Centroamericano (H1)
va Mundo Maya (H16) thong qua phat sinh phoi soma va sir dung cong nghé Bioreactor

Khéng Ngan Giang’, Lé Thi Nhw
Vién Di truyén Nong nghiép, dwong Pham Vin Dong, phiong C6 Nhué 1, qudn Bdic Tir Liém, Ha Ngi, Viét Nam
Ngay nhdn bai 29/11/2022; ngay chuyén phan bién 2/12/2022; ngay nhén phan bién 23/12/2022; ngay chip nhan dang 27/12/2022

Tom tit:

Trong bai bao niy, nghién clru tip trung vao viéc xac dinh mot sé thanh phin méi truomg va diéu kién nudi ciy
nhiam tdi wu 4 buéc chinh ciia qua trinh tao phdi soma va tai sinh phoi bing Bioreactor ciia 2 gidng ca phé Arabica
F1 Centroamericano (H1) va Mundo Maya (H16), bao gom: hinh thanh mé seo phéi, nhin té bao phéi, biét hoa
phadi va tai sinh phdi soma trong Bioreactor ngim tam thoi RITA 1L. Két qué cho thiy, sir dung Kinetin 2 mg/l va
Phytagel 4 g/l cho ty 1¢ hinh thanh mé seo tir miu 14 cac giong ca phé nghién ciru dat 94,2% & gidng H1 va 92,1% &
gidng H16. Bén canh do, viéc bd sung Glycine 20 mg/l vao méi truwdong nudi ciy lam ting ty 1¢ tao md seo phodi hoa
1én 58,1% & ca 2 gidng. Thir nghiém anh hwéng ciia Trichostatin A (TSA) 0,03 mg/l trong 7 ngay dau nudi ciy dén
qua trinh bi¢t héa phdi cho thiy sé lwgng phéi ngw 16i tao ra tir 1 g mé seo ban dau dat 1287 phéi & ging H1 va 1635
phdi & giong H16. Cudi ciing, sir dung Bioreactor 1L-RITA, ngam 1 phiit trong khoang thdi gian 6 gio' cho hi¢u qua

tai sinh choi tir phdi ngu 16i dat 75,02% & gidng H1 va 82,03% & giéng H16.

Tir khéa: Arabica, Bioreactor, in vitro, mo seo phoi héa.

Chi s6 phén loai: 4.6

1. it van de

Coffea Arabica duoc trong chu yéu & khu vuc My Latinh
va theo chiém hon 80% san lugng ca phé thé gidi theo T
chitc Ca phé qudc té (International Coffee Organization).
Cay ca phé Arabica c6 tinh da dang di truyén thip va trude
ép luc cua bién d6i khi hau cac giéng ca phé ché dang mat
dan kha nang khang cac stress sinh hoc va phi sinh hoc, co6
strc song yéu va nang suat thdp [1]. Do do, tir nhitng nim
1990, Trung tim Qudc té nghién ciru néng nghiép va phat
trién cua Phap (CIRAD) phdi hop cing Cong ty Thuong
mai Ca phé ECOM (Thuy Si) d4 lai tao giita cic dong gidng
ca phé Arabica cia My véi cac gidng ca phé Arabica hoang
da tir Ethiopia va Sudan dé tao ra cac gidng lai F1 c6 tinh da
dang di truyén cao hon [2]. Ning suét va chét lwong cua cac
gidng ca phé F1 da dugc danh gia trong khudn kho ctia dy an
BREEDCAFS (Nghién ctru lai tao céc gidng ca phé cho cac
hé théng nong 1am két hop) tai 4 qudc gia khac nhau trong
doé co Vlet Nam. Két qua cho thay, 2 trong s6 cac giéng lai
F1 bao gdm Centroamericano (H1) va Mundo Maya (H16)
duoc danh gia 1a c6 ning sudt cao hon 10-20% so védi cac
gidng dla phuong. Hon nira, kha ning khang bénh gi sit ciia
cac gidng nay ciing cao hon, glup giam viéc str dung thude
trir su 15-20%. Dic biét, cac gidng nay co6 huong vi thom
ngon hon céac giéng dia phuong (https://cordis.europa.eu/
article/id/435693-climate-change-resilient-hybrid-coffee-
with-added-profits). Tuy vay, cac con lai mang cau tric di
truyén di hop tir phai dugc nhan giéng vo tinh dé bao ton tat

*Tac gia lién h¢: Email: ngangiang.khong2010@gmail.com
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ca cac dac tinh ctia ciy me. Do vay, nhan gidng tir phdi vo
tinh (Somatic embryogenesis - SE) dugc coi 1a cong cu hura
hen nhat d&€ ddam bao viéc phd bién rong rai cac giong lai [3].

Tur nhitng nghién ctru ti€n phong cua G. Staritsky (1970)
[4], M.R. Sondhal va cs (1977) [5], E.S. Pierson va cs
(1983) [6] va P. Dublin (1981) [7], cong nghé tao phoi soma
(SE) dd dwoc dé xuit nhu mot phuong phap thay thé dé
nhan gidng cac gidng ca phé wu ta tir 2 loai ca phé Coffea
arabica va C. canephora. Nudi cidy mé cua 2 loai ca phé
nay thé hién tiém ning tao phoi cao. Su phat trién phoi soma
tryc tiép tir mau 14 ca phé da dugc bao céo lan dau tién boi
G. Staritsky (1970) [4] va ty 1€ tao phdi tr m6 sgo cao dugc
ghi nhan trong nghién ctu cuia M.R. Sondhal va cs (1977)
[5]. Cac dic diém hinh thai va mo hoc ciia ca md seo co phoi
va khong c6 phoi cling nhu cac su kién mo hoc dan dén su
tai sinh phéi trong cac cong nghé tao phdi vo tinh tryc tiép
va gian tiép da dugc nhiéu tac gia mo ta chi tiét. Ngoai ra,
cac nghién ctru cling cho thdy mot sé vin dé von gy can tré
su phat trién ctia phoi v tinh & cac loai cay trong khac nhur:
kho tai tao cac mo sinh phoi va hiéu ung kiéu gen manh lai
rat han ché & ca phé [8-10].

Trong qua trinh bi¢t hoéa phoi, nhitng khoé khan trong viée
kéo dai su phat trién ctia phoi dén giai doan hinh thanh phoi
ngu 16i trong méi trudng long di dugc bao cao dbi véi hau
hét cac loai, ké ca ca phé [11, 12]. K. Boutilier va cs (2002)
[13] da chi ra rang, viéc biét hoa tao phoi don bodi ¢ thuc
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Abstract:

In this paper, the research focuses on determining
some components and culture conditions in order to
optimise the 4 main steps of somatic embryogenesis and
embryo regeneration by Bioreactor of two Arabica F1
coffee varieties H1 and H16, including: (1) formation of
embryogenic callus, (2) multiplication of embryogenic
cells, (3) embryonic differentiation, and (4) regeneration
of somatic embryo using the temporary immersion
Bioreactor RITA 1L. The results showed that on
the medium supplemented with Kinetin 2 mg/ll and
Phytagel 4 g/l, the callus formation rate reached 94.2
and 92.1% for 2 varieties H1 and H16, respectively.
Besides, the addition of Glycine 20 mg/l to the culture
medium increased the embryogenic callus rate by 58.1%
in both varieties. Adding Trichostatin A 0.03 mg/l in the
embryo differentiation medium in the first 7 days of
culture showed that the number of torpedo embryos was
scored from 1g of initial callus up to 1287 in H1 and 1635
in H16. Finally, using Bioreactor 1L-RITA, soaking for
1 min every 6 hours, the regeneration efficiency reached
75.02% in H1 and 82.03% in H16.

Keywords: Arabica, Bioreactor, in vitro, somatic

embryogenesis.

Classification number: 4.6

vat duge kiém soat boi hoat dong cua Histone deacetylase
(HDAC). Ngin chin hoat dong cua HDAC béng chit wc
ché HDAC (HDAC:i) dan dén su gia ting ty 1& phoi biét hoa
[12]. R. Awada va cs (2020) [14] da thir nghiém anh hudng
cta chit trc ché hoat dong ciia HDAC-TSA dén qué trinh
biét hoa phoi & Arabica, két qua cho thay sd lwong phoi ngur
16i tao ra tang gip 3 lan so voi moi truong ddi chimg khong
b6 sung TSA.

Nubi cdy md thuc vat bang cong nghé Bioreactor (16
phan ung sinh hoc) 1a cach mo rdng quy md hura hen nhat
cho quy trinh vi nhéan gidng, dic biét 1a théng qua qua trinh
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phat sinh phoi soma. 20 dong vo6 tinh cua C. Arabica lai F1
dd duoc nhan gidng thanh cong bang cach st dung 10 phan
ung sinh hoc ngdm tam thoi 1 L-RITA® [15]. Tuy thudc
vao kiéu gen, san lwong dao dong tir 15.000 dén 50.000 phoi
soma trén mdi gram huyén phu phéi. Viéc diéu chinh thoi
gian ngadm 1 rat quan trong véi loai 16 phan tng sinh hoc
nay. J. Albarran va cs (2005) [16] da bao cdo rang, viéc ting
tan suat ngam trong thoi gian ngén (ngdm 1 phit sau mdi
24, 12 va 4 gio) da kich thich qua trinh san xuét phoi va cai
thién chat luong phoi ngu 161. Mat khac, viéc tang thoi gian
ngam (1, 5 va 15 phat) di e ché qua trinh tai tao phoi va
anh huong tiéu cuyc dén chit lugng hinh thai ciia chung.

O Viét Nam, quy trinh nhan nhanh ca phé bang phoi
soma di duoc nghién ctru hoan thién cho mot sé gidng ca
phé Robusta [17, 18]. Trong khi d6, cic yéu t6 anh huong
dén sy phat trién ctia phoi vo tinh nudi cdy trong hé thong
Bioreactor - RITA ciing dd dugc nghién ctru cho gidng ca
phé Arabica TN1, tuy nhién h¢ s6 nhan phoi chi dat 1-2
lan, quy trinh nhan nhanh cho giéng ca phé Arabica TN1
bang cong nghé Bioreactor hoan thién van chua dugc bao
cao [18].

Trong bai bao nay, cac thi nghiém dugc thuc hién nham
danh gia anh hudng cua mot sé yéu t nhu chét didu hoa
sinh truong, thanh phan méi truong nudi cdy, binh nudi cay
hay mat d§ nudi céy dén viéc tao mo seo va phoi, nhan
nhanh, biét hoa va tai sinh phéi, cung cap thong tin can thiét
cho viéc hoan thién mot quy trinh nhan nhanh 2 giéng ca
phé Arabica F1 tiém ning.

2. Viat liéu va phuong phap nghién ciiu
2.1. Vit ligu, dia diém, thoi gian nghién ciru

Hai gidng ca phé Arabica lai F1: Centroamericano (H1)
va Mundo Maya (H16) duogc lai tao béi CIRAD va Cong ty
Thuong mai Ca phé ECOM va duogc nhdp ndi trong khudn
kho dy an BREEDCAFS (2017-2021), hién dang luu giir tai
Vién Di truyén Nong nghiép.

Nghién ctru dugc thue hién tai Phong Thi nghiém Trong
diém Cong nghe Té bao Thuc vat, Vién Di truyén Nong
nghiép tir thang 7/2021 dén 9/2022.

2.2. Phwong phap nghién ciru
2.2.1. Phwong phép thu thdp mau la va khir tring mau

Cay ca phé Arabica lai F1 H1 va H16 1 nam tudi duoc
trong trong vuon thi nghiém cia Vién Di truyén Nong
nghiép. Cac cdp 14 thur 2 hodc 3 tinh tu dinh chdi duoc sir
dung lam vat li¢u thi nghiém. Rara 14 dudi voi nude, sau do
tién hanh khir tring bang 100 ml dung dich Javen NaClO
2% bo sung 2 giot Tween 20%, trong thdi gian 20 phut, rira
nhanh va ngdm trong nudc cit vo tring trong 20 pht.
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2.2.2. Nghién ciru danh gié anh hwong cia chat kich
thich sinh trwéng dén kha ning tao mé seo

Mau 14 sau khi khir tring dugc cat thanh cic mau hinh
vudng c6 kich thude 0,5-1 cm?, dat vao dia Petri (¢6 cm)
chtra 10 ml mdi trudng tao mod seo T1 [1/2 MS + duong 30
g/l + D-Myo inositol 0,1 g/l + Malt extract 0,4 g/l + 2,4-D
(2 4-Dichlorophenoxyacetic axit) 0,5 mg/l + Agar 5,5 g/l]
bd sung 2-iP (6-(y,y- Dlmethylallylammo) Purine) (2 mg/l)
hodc Kinetin (2-3 mg/1) [17, 19]. Mau dugc nudi ciy & diéu
kién nhiét d6 28°C, trong diéu kién t6i. Kha nang tao moé seo
clia cac mau & cac cong thirc khic nhau duogc danh gia sau 1
thang nuoi céy: Ty 1€ tao m6 seo = S6 manh 14 xuét hién mé
seo/Tong sb manh 14 thi nghiém x 100%.

2.2.3. Nghién ciru danh gid anh hwong cia chat lam ddc
moi truong dén kha nang tao mé seo

Céac miu 14 dugc nudi cay trén moi trudng T1 v6i chat
diéu hoa sinh truong ti wu tir thi nghiém trude. Tién hanh
danh gia cac chat lam dic méi truong khac nhau bao gdbm
Agar 5,5 g/l, Gelrite 3,2 g/l hodc Phytagel 4,0 g/I. Cac mau
dugc nudi cdy trong cung diéu kién nhu trén va danh gia kha
ning tao mo seo cua cac mau sau 1 thang nudi cy.

2.2.4. Nghién ciru danh gid danh hwéng ciia mot so axit
amin den kha nang tao mé seo phéi hoa

Sau 1 thang nudi cdy trén mdi truong T1, nhimg mau
14 tao mod seo duogc chuyén sang binh nuoi céy chtra 50 ml
moi truong tao mo seo phoi hoa T2 (1/2 MS + duong 30 g/l
+ Cysteine 40 mg/l + D-Myo inositol 0,2 g/l + Malt extract
0,8 g/l + BAP (6-Benzylaminopurine) 4 mg/l + 2,4-D 1
mg/l) bd sung axit amin Glycine (20 mg/l) hoic Proline (20
mg/1) hay két hop ca 2 loai (Glycine 20 mg/l + Proline 20
mg/l). Mau dugc nudi cdy ¢ diéu kién nhiét d6 28°C, trong
diéu kién t6i. Sau 5-6 thang nudi cdy, danh gia kha ning tao
md seo phoi hoa thong qua: Ty 18 tao md seo phoi hoa = S6
mb seo phoi h6a/S6 md seo nudi cdy x 100%.

2.2.5. Nghién civu danh gid anh huong ciia binh nuéi cdy
va mdt do nudi cay dén kha nang nhan phoi

Céc mo seo phoi hoa 1a nhitng mé seo hinh thanh trén bé
mat mo s¢o so cép, ¢6 hinh tron, nhin, mau sic tir vang dén
nau nhat khi quan sat dudi kinh hién vi. Cac mé seo phoi
hoa duoc chon loc dé tiép tuc nhan 1én trong méi truong lic
long M (1/4 MS + duong 30 g/l + D-Myo inositol 0,1 g/l +
BAP 1 mg/l + 2,4-D 0,3 mg/L). Tién hanh thir nghiém nudi
ciy phoi & 3 ndng do 10-15-20 g/l v6i 2 loai binh: binh tam
giac 250 ml chira 100 ml mdi truong M hodc dia nudi cay
24 giéng, mdi giéng chira 1 ml méi truong M. Mau duoc
nudi cay & nhiét do 28°C, tdi, tan s6 lac 120 vong/phat. Cy
chuyén phéi sang méi truong méi 3 tuan/lan. Hé sé nhan
phoi duoc danh gia sau 3 thang nudi cdy :
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Hé s6 nhan phoi = Khdi luong twoi ciia phdi sau qua
trinh nudi cay/Khoi lugng tuoi ciia phdi ban dau.

2.2.6. Nghién ciru ddanh gic anh hieong ciia chat vre ché
tang sinh té bao TSA deén sw phan hoa phoi

Sau 3 thang nudi cdy trong moi truong nhan nhanh, phoi
duogc chuyén sang binh tam giac 250 ml, chtra 100 ml moi
truong phan hoa phoi DIF (MS + duong 30 g/l + D-Myo
inositol 0,1 g/l + BAP 1 mg/l), mat d6 phoi 1 g/l. Nham e
ché sy tang sinh va thtic déy su biét hoa cua té bao, tién hanh
b6 sung vao moi truong hoat chat TSA (Sigma) & cac nong
d6 0,03-0,3-3 mg/I trong thoi gian 7 ngay hodc 14 ngay dau
nudi cy, sau d6 phoi duoc chuyén tré lai nudi cay trong moi
truong DIF. Mau duoc nudi céy & nhiét 6 28°C, tbi, tan s6
lac 120 vong/phat. Cdy chuyén miu 3 tuan/lan trong vong
3-4 thang, sau d6 tién hanh dénh gia va dém s6 phoi ngu 16
duoc hinh thanh tir 1 g mé seo phdi hoa. Phéi ngu 161 dugce
xac dinh c6 hinh dang thon dai vé phia hai déu, voi mot dau
phan chia thanh hai phén 0 1ét, c6 hinh dang giéng chiéc
ngu 161.

2.2.7. Nghién citu danh gid chu ky suc khi dén s tdi
sinh phoi

Phoi dugc nudi cdy tai sinh chdi trong hé théng nudi
ciy ban ngap chim Bioreactor RITA 1L (Sigma) chira 200
ml moéi trudong tai sinh “DEV” (MS + Cysteine 10 mg/l +
duong 30 g/l + BAP 0,5 mg/l). Mat do nuéi cdy 500 phoi/
binh RITA, thir nghiém 4 tin sudt ban ngap chim khac nhau:
1 phut/6 gio, 1 phut/8 gio, 1 phut/10 gio va 1 phut/ 12 gio &
diéu kién nudi cay nhu trén. Sau 3 thang nuoi cay, t1en hanh
danh gia ty 1¢ tai sinh cua phoi: s6 phdi tai sinh/tong s6 phoi
nudi cdy ban dau x 100%.

2.3. Phuwong phadp phan tich Y liéu

MB&i thi nghiém ldp lai 5 14n, s6 liéu duoc xir Iy thong ké
bang phuong phap kiém dinh phuong sai ANOVA, stt dung
phan mém R.

3. Két qua va ban luan

3.1. Nghién ciru danh gida anh hwéng cia chit kich
thich sinh truong dén kha nang tao mo seo

Mau 14 ca phé duoc nudi cdy trén moi truong tao mo
seo T1, bo sung cac chat didu hoa sinh truong 2-iP 2 mg/l
hodc Kinetin 2-3 mg/l. Sau 2 tuan nudi céy, mé seo di bat
d4u xuét hién tai cac canh ctia manh 14. Sau 4 tuan, s6 luong
mo seo tang 1én, kich thudc dat khoang 3-5 mm (hinh 1A
va 1B). Ty 1& tao md seo trén moi trudng bod sung 2-iP (2
mg/l) 14 29,99 va 23,88%, tuong ng voi gidng H1 va H16.
Trén moi truong chira Kinetin 2 mg/l, ty 1€ tao mo s¢o &
H1 va H16 lan luot 12 40,44 va 39,67%. Khi tang néng do
Kinetin Ién 3 mg/l, ty 1€ tao mo seo giam xuéng con 35,29
va 32,45%, twong ung voi 2 gidng H1 va H16. Su khac
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Hinh 1. Anh hwéng clia cac chat diéu hoa sinh trwdng dén kha ning tao mé seo clia 2 gidng ca phé
H1 va H16. (A) M&u l& ca phé H1, H16 trén mdi trwdng tao mé seo T1 bd sung Kinetin 2 mg/l sau 2 tuan va
1 thang nudi cay; thuéc: 1 cm; (B) Hinh &nh md seo quan sat dudi kinh hién vi; thuwéc: 1 mm; (C) Ty Ié tao
md seo clia 2 gidng H1 va H16 trén cac mai treorng bd sung chét didu hoa sinh trwdng khac nhau. Trong
cuing moét gidng, cac chiv cai khac nhau thé hién sw sai khac c6 y nghia thdng ké véi p<0,05.

biét co y nghia thong ké giira cac cong thirc thi nghiém cho
timg gidng (hinh 1C). Nhu vy, str dung Kinetin & nong do
2 mg/l cho ty 1é tao md seo t6t nhat dbi voi ca 2 gidng ca
phé nghién ctru. Trong nghién ciru trude ddy vé anh hudng
ctia chat diéu hoa sinh truong dén kha ning tao mé seo ctia
nhom tac gia N.T. Hau va cs (2013) [17] da bao cdo sur dung
két hop 2,4-D (2 mg/l) va 2-iP (2 mg/l) cho ty 1& tao mo
seo cao nhét (33%) & gidng ca phé vbi cao san. Con trong
nghién ciru trén giéng ca phé ché TN1, nhom tac gia N.V.
Thuong va cs (2017) [19] da cho thiy cong thirc bd sung
2,4-D 1 mg/l va Kinetin 2 mg/l cho ty 1€ tao mo se¢o tdt
nhét (47,8%). Cac tac gia ciing chi ra rang, khong bd sung
Kinetin vao mdi trudong nudi céy thi ty 1€ tao mo seo chi dat
14,2-16,3%.

3.2. Nghién ciru danh gia anh huwong cia cht lam dac
moi trwong dén kha nang tao mo seo

Mot trong nhimng yéu té quan trong anh hudng dén cac
dac tinh hoa hoc va vat 1y cia moi truong nuoi céy mo thuc
vat 1a cac chat lam ddc moi truong. Cac chét nay lam cho
moi truong ctng lai va anh huong dén cac dic tinh khuéch
tan cua moi truong. Do do, cac chét lam dic ¢o tac dong
dang ké dén phan tng, sy ting truéng va phat trién cia
nguyén liéu nudi cdy mo [20]. Hon nita, chiing c6 thé gop
phﬁn vao su xuat hién cua hién tugng cuong nudc (con dugce
goi 14 qua trinh thay tinh hoa), 1a mot rdi loan sinh 1y phd
bién khién 14 tré nén gion [21]. 2 loai chat tao gel thuong
duoc sir dung trong nudi cdy mé thuc vat 1a Agar va Gellan
gum. Agar 1a mot loai polysacarit dugc chiét xuét tir rong
bién, trong khi Gellan gum (nhu Gelrite va Phytagel) 1a mot
loai polysacarit ctia vi khuan. Do do, tic dong ciia cac chat
lam ddc moi truong dbi véi cac quy trinh nuéi céiy mo tur
giai doan hinh thanh mo6 seo cho dén giai doan tai sinh chdi
va ra ré 1a khac nhau [22].
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H16

g/l, Phytagel 4 g/l va Gelrite
3,2 g/l. Quan sat cho théy,
trén moi truong su dung Agar
5,5 g/l, m6 seo chi dugc hinh
thanh & vét cat gan 14 va mot
s6 diém rai rac ctia vét cit ban
14, sb lugng mo seo it, nho,
manh 1a bat dau xuét hién cac
d6m ndu sau 2 tudn nudi cay
va sau 1 thang cac ddm nau da lan rong ra phan I16n dién
tich ban 1a. Nguoc lai, st dung phytagel 4 g/l hoac Gelrite
3,2 g/l, mo seo dugc hinh thanh ¢ toan bd vét cat ban 14, s6
lugng mo se¢o nhiéu va 1én, manh 14 it bi hoa nau. Ty 1€ tao
mo seo trén moi truong su dung Gelrite 3,2 g/l 1a 83,75 va
83,04%, twong g voi gidng H1 va H16. Trén moi trudng
b6 sung Phytagel 4 g/l ty 1é mé seo dat cao nhat toi 94,2%
d6i voi giong H1 va 92,1% cho gidng H16, khong c6 lan lap
nao c6 ty 1¢ thap hon 85%. Trén moi truong sir dung Agar
5,5 g/, ty 1¢ mau tao mo seo thap nhat, & H1 1a 38% va H16
12 41% (hinh 2). Su khéc biét vé ty 1é mau tao mé seo 1a ¢6
¥ nghia thong ké véi do tin cay 95%.
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Hinh 2. Ty Ié tao mé seo clia 2 giéng ca phé H1 va H16 trén cac méi trwong
str dung cac chat lam dic khac nhau. Thudc: 1 cm. Trong cing mét giéng,
cac chi cai khac nhau thé hién s sai khac cd y nghia théng ké véi p<0,05.

Trong sd cac chat lam dic moi trudong, Agar thuong
tao ra moi truong gel 6n dinh trong thoi gian dai va khong
lién két qua mirc v6i cac thanh phan méi truong, tuy nhién
thuong co nhiéu tap chat. Mat khac, Gelrite/Phytagel tao
ra gel cing ¢ ndng do thdp hon nhiéu so v6i Agar, gan nhu
trong sudt, gitip d& dang xac dinh sy lay nhiém & giai doan
dau. Gelrite/Phytagel khong chtra cac hop chat Phenolic
[23] va di dugc bao céo 1a mang lai két qua tot hon Agar



trong: ti sinh va nhéan chdi [24], san xuét phoi soma va sy
phat trién cua mo seo [25, 26]. Két qua tur thi nghiém nay da
cung O su tin cdy cho cac ket luan nay.

Nhu vay, két qua danh gia anh huong ciia cac chat diéu
hoa sinh truong va chét lam dic méi truong dén kha ning
tao mo seo cua 2 giéng ca phé H1 va H16 cho thiy, sir dung
chét diéu hoa sinh truéng Kinetin 2 mg/l va chit lam dic
moi truong Phytagel 4 g/l cho hiéu qua tao mé seo t6t nhat
ddi véi ca 2 giéng nghién ctu, ty 1€ tao mo seo dat trén 90%
& ca 2 giong HI (94,2%) va H16 (92,1%).

3.3. Pdnh gid anh hwong ciia mét sé axit amin dén kha
nang tao mo seo phoi hoa

Tao mo seo phdi hoa la budc quan trong dé tao dich
huyén phui té bao. Tiéu chi dé chon loc mé seo phoi hoa la:
mo seo toi xbp, mau sic tir vang dén nau nhat va c6 mot sd
phoi soma quan sat dugc trén bé mit ctia n6 (hinh 3A). Cac
cum mo seo s€ nhanh chong tach roi trong dung dich 16ng
(hinh 3B). Quan sat dudi kinh hién vi c6 thé thay cac mé seo
phoi hoéa cé hinh dang tron, nhan ndi o, ty 1¢ nhan/té bao
chat cao, khong bao nho, trong té bao chét ¢ nhidu dang
cAu tric hinh cau nhé (hinh 3C va 3D).
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Hinh 3. Hinh anh moé seo phoi héa va ty 1é tao mé seo phodi héa
clia 2 giébng ca phé H1 va H16 trén méi trwdng bd sung céc axit
amin khac nhau. (A) M6 seo cla giébng H16 trén mai trwéng tao mo
seo phoi héa T2, bd sung Glycine 20 mg/l, sau 6 thang nudi cay; (B)
Mb seo phéi héa cua gibng H16 dwoc phan tach ngay sau khi chuyén
sang méi trwd'ng nhan nhanh 16ng M; (C, D) M seo phéi hoéa clia gibng
H16 quan sat dudi kinh hién vi, 10X (C), 70X (D); (E, F) Ty I& tac mo
seo phéi héa cua 2 gibng H1 va H16 trén cac méi trieérng bd sung cac
axit amin khac nhau. DC: déi chirng (méi trwdng T2 khong bd sung axit
amin). Trong cung moét hinh cac chiv cai khac nhau thé hién sw sai khac
6 y nghia thdng ké véi p<0,05.

banh gia kha nang phoi hoa mo s¢o trén cdc mai truong
thir nghiém cho thdy, trén méi truong dbi chimg T2 khong
bd sung axit amin, ty 1¢ phoi hoa mo seo dat 27,1 va 33,2%,
tuong tmg cho 2 gidng H1 va H16. Trong khi d6, viéc bo
sung cac axit amin lam tang ty 1¢ mo seo phoi hda ¢ ca 2
gidng thi nghiém. D6i voi méi truong bd sung Proline, ty
1¢ phoi hoa dat 43,7 va 45,7%, lan luot & giéng H1 va H16.
Trén moi truong chi bd sung Glycine, ty I¢ mo seo phoi hoa
ctia gidng H1 va H16 déu dat 58,1%. Khi sir dung két hop
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Proline va Glycine, ty 1¢ m6 sg¢o phdi hoa lan luot 1a 48,5
va 48,1% & 2 gidng H1 va H16 (Hinh 3E, 3F). Nhu vy co
thé thay, st dung Glycine 20 mg/l hay Proline 20 mg/l don
1¢ hodc két hop déu mang lai hi¢u qua t6t hon trong vi¢c tao
mo seo phoi hoa, ty 16 phdi hoa dat cao nhat trén moi trudng
b6 sung Glycine 20 mg/l & ca 2 gidng nghién ciru.

3.4. Ddnh gid anh hwéng ciia binh nuéi cdy va mat dj
nudéi cdy den khda nang nhan phoi

Céac mo seo phoi hoa dugce chon lgc va nuoi céy trong
moéi truong nhan phoi lic 1ong M, sir dung binh tam giac
250 ml hodc dia 24 giéng. Mat d6 nuodi cdy 10, 15, 20 g/l mod
seo (hinh 4A-4D). Sau 3 tuan nudi cdy, cac té bao chuyén
sang mau nau sim va bét dau nhan 1én (hinh 4E-4H). Sau 3
thang nudi cdy trong moi truong nhan nhanh M, cac té bao
md&i duge hinh thanh va ting 1én vé kich thuge. Cac té bao
maoi ¢6 mau vang hodc vang nhat, c6 hoac khong bam vao
cac phoi mau nau t6i (hinh 41-4M).
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Hinh 4. Hinh anh nhan nhanh phéi cta giéng ca phé H16 trong
binh tam giac hoac dia 24 giéng. (A, E, 1) Phdi nuéi cdy trong dia 24
giéng 1an lwot & cac thoi didm 0 ngay, 1 thang va 3 thang; (B-D) Phéi
nudi cdy trong binh tam giac & thoi diém 0 ngay véi cac mat do nudi
céy 10 (B), 15 (C) va 20 g/l (D); (F-H) Phéi nudi cay trong binh tam giac
sau 1 thang nuéi cay véi cac mat dé nudi cdy 10 (F), 15 (G) va 20 g/l
(H); (K-M) Phdi nuéi cay trong binh tam giac sau 3 thang nudi cly véi
cac mat do nudi cay 10 (K), 15 (L) va 20 g/l (M).

Phan tich két qua cho thdy hiéu qua nhan nhanh cta mo
seo trong moi truong lac 1ong cd xu hudng ting 1én khi mat
do té bao nudi cay cang cao ¢ ca 2 giong H1 va H16. Dai véi
giong H1, khi nudi cay trong binh tam giac 250 ml, hi¢u qua
nhan nhanh ctia m6 s¢o phdi hoa dat 3,94, 4,12 va 4,25 lan
tuwong g voi 3 nong do nudi cay te bao 10, 15,20 g/l, con &
trong dia 24 giéng lan luot 1a 3,32, 4,21 va 4,29 lan, sy khac
biét khong c6 y nghia thong ké gilra 2 nong do nudi cay 15
va 20 g/l & ca 2 loai binh nudi cay. O giong H16, hiéu qua
nhan nhanh mo6 s¢o phéi hda 4,62, 4,92 va 5,16 lan trong binh



Khoa hoc Néng nghiép | Céng nghé sinh hoc trong néng nghiép, thlly san

tam gidc va 4,72, 5,12 va 5,35 lan khi sir dung dia 24 giéng,
su khac biét c6 ¥ nghia thong ké giita cic mat do nudi cay
khi so sanh trong ciing binh nuéi cay (hinh 5)... Tuy nhién,
sir dung dia 24 giéng doi hoi nhiéu thao tic va kha ning lay
nhiém cao hon. Viéc nhan nhanh cic mé seo phdi hoa trong
binh tam giac 250 ml c6 thé ap dung véi quy md 16n hon ma
khong lam giam hi¢u qua tang sinh va tao phoi.
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Hinh 5. Anh hwéng clia mat dd nudi cay va binh nudi cdy dén kha
nang nhan nhanh phai ctia 2 gidng ca phé H1 va H16. Cac chi cai
khac nhau thé hién sy sai khac c6 y nghia thdng ké véi p<0,05 trong
cung mét giéng.

3.5. Ddnh gid anh hwong ciia chdt ikc ché ting sinh té
bao TSA den sy phan hoa phoi

Sau qua trinh nhan nhanh, cac té bao dugc chuyén sang
mdi trudng phan hoa phdi DIF ¢ bd sung TSA, chét duge
biét dén 1a co kha ning e ché su tang sinh cta cac té bao
va thuc ddy qua trinh biét hoa cia té bao [14]. Tién hanh thu
nghiém 3 néng d6 TSA khac nhau: 0,03, 0,3, 3 mg/I bod sung
vao moi truong nudi cdy DIF trong thoi gian 7 ngay va 14
ngay dau nudi cdy, mat do nudi cdy phoi 1 g/l, sau d6 phoi
dugc tiép tuc nudi cdy trong méi truong DIF co TSA. Sau
3 tudn dAu tién, hdn hop té bao nudi ciy chuyén mau tir ndu
sang vang hodc vang nhat, quan sat dudi kinh hién vi thay
cac té bao phat trién thanh cac phoi hinh cau (hinh 6A-6C).
Ba tudn tiép theo cac phoi hinh tim dugc hinh thanh, voi
kich thudc 16n hon va hau hét c6 mau vang sang hodc vang
trang (hinh 6D). Sau mot thang nudi cdy trong moi trudng
DIF, cac phoi tiép tuc phan héa sang dang phoi ngu 16i véi
2 cum mo phén sinh phinh to va tach biét tr mot dau, truc
phoi kéo dai hon va ¢ mau t6i hon (hinh 6E). Bén cudi giai
doan phan hoa, 2 14 mam d3 hinh thanh tr 2 cum md phan
sinh va chuyén dan tir mau vang tring sang mau xanh nhat,
truc phoi to hon va c6 mau vang sim hon hodc vang xanh
(hinh 6F).
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Hinh 6. Qua trinh phan héa ctia phéi va anh hwéng cua chét (e
ché tiang sinh té bao TSA dén kha ning tao phéi ngw 16i & 2 gidng
ca phé H1 va H16. (A-F) Hinh anh biét héa clia phoi H16 trong moi
trwong DIF bd sung TSA 0,3 mg/l véi thoi gian xt Iy 7 ngay. A: phdi té
bao H16 thoi diém bat dau nuéi cdy; B, C: phdi ¢ dang hinh ciu sau 3
tuadn nudi quan sat dwdi kinh hién vi 1X (B) va 4X (C); D: phéi c6 dang
hinh tim sau 3 thang nudi cdy quan sat dwéi kinh hién vi 1X; E: phoi
ngw 16i v&i 2 cum md phan sinh phinh to va tach biét tir mot dau sau 4
thang nudi cay; F: phdi tai sinh 18 mam hinh thanh t& 2 cum mé phan
sinh; G: sb phoi ngw 16i tir 1 g té bao & cac cong thirc bd sung néng
dd TSA khac nhau sau 3 thang nudi cay. Thwéc: 1 mm. Cac chir cai
khac nhau thé hién sw sai khac co6 y nghia thong ké voi p<0,05 trong

cung moét giong.

Két qua cho thdy, viéc bo sung TSA trong thoi gian ngan
7 ngay co tac dong tot hon dén qua trinh biét hoa cua phoi
s0 v6i thoi gian xur 1y 14 ngay. Tuong ty viée ting nong do
TSA ciing ¢6 xu huéng lam giam sé luong phdi ngu 16i tao
ra & ca 2 giéng nghién ciru (hinh 6G). Cu thé, b6 sung TSA
& nong do thap 0,03 mg/l & ca 2 thoi diém xir 1y hau nhu
khong gy ra su thay d6i c6 y nghia thong ké vé sé luong
phoi ngu 16i tao ra so voi mdi truong ddi ching khong bd
sung TSA dbi v6i ca 2 gibng H1 (699 phoi) va H16 (879
phoi). Khi ting ndng d6 TSA 1én 0,3 mg/l, s6 phoi ngu 16
tao ra da tang lén dat 1287 (thoi gian xtr ly 7 ngay) va 998
phoi (thoi gian xir 1y 14 ngay) dbi véi gidng HI va 1635 va
1306 phoi d6i v6i gidbng H16. Tuy nhién, & ndng do TSA 3
mg/l, s& phoi ngu 16i tao ra da giam xudng con 614 va 487
phoi dbi véi gidng H1 va 1051 va 717 dbi véi gidng H16
(hinh 6G). Nhu vay bd sung TSA 0,3 mg/l trong 7 ngay diu
nudi cdy phdi trong méi trudng biét hoa DIF mang lai hiéu
qué tao phoi ngu 16i tot nhat cho ca 2 gidong H1 va H16. Két
qua nay ciing da dugc kiém chimg & cac gidng Arabica,
viéc dap ung TSA trong thoi gian ngin (7 ngay) lam ting
kha nang phan hoa phdi soma cua céc gidng Arabica 1én gap
3 1an, dat gan 10000 phoi ngu 16i tir 1g phdi ban dau [14].
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3.6. Danh gida danh hwong ciia chu ky suc khi dén sw tdi
sinh phoi trong binh RITA 1L.

Céc phoi ngur 16i dugc chuyén sang tai sinh trong trong
Bioreactor RITA 1L, sit dung moéi truong DEV (MS +
cysteine 10 mg/l + duong 30 g/l + BAP 0,5 mg/l). Sau 1
thang nudi cay, phoi phat trién 2 14 mam rd rang c6 mau
xanh ddm (hinh 7A). Sau 2 thang, 2 14 mam tang 1én vé kich
thude, truc phoi kéo dai ra va c6 mau xanh nhat (hinh 7B).
Cudi giai doan tai sinh, c6 thé quan sat dugc ciy non véi
mot cap 1a that mau xanh dam, than dugc hinh thanh tur truc
phéi c6 mau xanh nhat hon va c6 thé xuit hién r& gia mau
trang (Hinh 7C).

Hinh 7. Hinh anh tai sinh tir phéi cta giéng H16 trong Bioreactor
RITA 1L. Phéi tai sinh trong in trwdng tai sinh DEV v&i tan suat ngap 1
phut/6 gi¢, sau thoi gian nudi cay: 1 thang (A), 2 thang (B) va 3 thang (C).

Vi viée tai sinh phdi trong moi truong ban ngép chim,
tan suat ngap la mot trong nhing yéu td quan trong tac dong
tryc tiép dén su tai sinh. Khi tan sb ngap qua 16n c6 thé lam
tang tc do tai sinh nhung ciing lam ting ty 1& ing cay non,
tan s6 ngap qua nho lai 1am giam hiéu qua tai sinh va kéo dai
thoi gian tai sinh. Panh gia cac tan sd ngap 1 phut mdi 6, 8,
10 va 12 gio cho thay, 2 gidng ca phé nghién ctru thé hién sy
dap tmg tot hon trong diéu kién ngap 1 phit mdi 6 gid voi
ty 1€ tai sinh dat 75,02 va 82,03% tuong tmg ¢ H1 va H16
(hinh 8). Trong khi do, véi tin suit ngap mdi 1 phut trong 8
gio, ty 16 tai sinh phoi 1a 59,04% va 63,45% lan lugt 6 H1 va
H16. Két qua ghi nhan khi tin suat ngap 1 phut mdi 10 gid,
ty 1€ tai sinh 6 H1 va H16 giam con 57,04% va 60,87%; ty 1&
nay chi con 52,89% va 59,98% twong tng khi tan suat ngap
1 phat/12 gio. Nhu vay, viéc ting tin suat ban ngap chim
1én 1 phat mdi 6 gio cho ty 18 tai sinh phdi cao nhat ddi voi
ca 2 gibng H1 va H16.

% Ty 1€ tii sinh phéi
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Hinh 8. Hiéu qua tai sinh cta phoi trong Bioreactor RITA 1L. Ty 1€
tai sinh ctia phoi gibng H1 va H16 trong cac tan suéat ban ngap chim
khac nhau 1 phat méi 6, 8, 10 va 12 gi& mdi phut. Cac chir cai khac
nhau thé hién su sai khac cé y nghia thdng ké véi p<0,05 trong cling
mét giéng.
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4. Két luan

Nghién ciru di hoan thién quy trinh nhan nhanh 2 gidng
ca phé Arabica lai F1 H1 va H16 bang cong nghé Bioreactor.
Két qua thu duoc cu thé nhu sau: st dung chét diéu hoa sinh
truong Kinetin 2 mg/l va chat lam dic Phytagel 4 g/l cho ty
1¢ tao mo seo dat 94,2 va 92,1% & 2 giéng H1 va H16 tuong
mg; bd sung axit amin Glycine 20 mg/l vao méi trudng
nudi céy cho ty 1€ tao mo seo phdi hoa dat 58,1% & cé 2
gidng; nudi cdy cac phdi ca phé véi mat do 20 g/l trong
binh tam giac 250 ml cho hé sé nhan phoi 1a 4,25 va 5,16
lan twong tmg & H1 va H16. Panh gia anh huong cia TSA
trong qua trinh biét héa phoi cho thay b sung TSA 0,3 mg/l
trong 7 ngay dau nudi cdy cho sd luong phoi ngu 16i tao ra
cao nhét 1 gan 1287 va 1635 phoi ngu 16i/g phoi nudi cay
ban dau v6i gidng H1 va H16; hi¢u qua tai sinh phoi ngu 16i
cua 2 giéng dat duoc tot nhét trén moi truong DEV khi nu6i
ciy trong Bioreactor véi tin suat ngap 1 phut mdi 6 gid, cho
ty 18 tai sinh cay dat 75,02 va 82,03%, twong (g véi gidng
H1 va H1e6.

So d6 tom tit quy trinh nhan nhanh 2 giéng ca phé
Arabica lai F1 HI va H16 duge thé hién ¢ hinh 9.

Lép‘ mén i i
Labanh té (cdp la thir 2, 3 tinh tir chéi)

Khirtring
TJaven 2% trong 20 phit

l 28°C, 14, 1 thing

Tao mb 360
T1: V2ME +dwomz 3021+ 2,4D0 5 mel+
Einetin 2 mz1+ Phytazal 4 =21

i 28°C, 14, § thing

M se0 phibi hoa
T2 M3+BAP 4 mgl+2,4-D 1 mgl +duwimeg 30 g1
+ Phytageld gl + Glycine 20 mgl

l 28°C, 1AL, 120 vng/phit, 3 thing

Nhin nhanh phoi soma
(edy trong binh tam gide 250 ml, mitds tbia 20 21)
ML WIS + malt extract 400 mgl + cazeine 400 mgl
4+ duwimz 3014+ BAP 1 mgl+24-D0, Y mgl

i 28°C, thi, 120 véng/phirt 3 thing

Biét héa phoi
(edy trong bink tam gide 250 ml, mitds thhio 1 1)
7 ngay dau: M3 + BAP | mgl + dudmg 30 g1
+T8A10,3mel
Cde ngdy san: M3+ BAP 1 mgl + dwmg 30 g1

l 28°C, hngithi 12 id12 gy,
znc khi 1 phit, chu k nzdp 6 giglan,
Tai sinh phdi trong bioreactor RITA 1L 3 thang

W8S + eysteine 10 mg14+BAP 0,5 mg1
+ duimeg 30 g1

Hinh 9. Quy trinh nhan nhanh 2 giéng ca phé Arabica lai F1 H1 va H16.
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Nhén giong in vitro cay Trau ba vang chanh
(Philodendron hederaceum “Lemon Lime”)

Ninh Thi Thio, Nguyén Hong Thwong, Pinh Truomg Son, Pham Thi Dung, Néng Thi Hué’
Khoa Cong nghé Sinh hoc, Hoc vién Nong nghiép Viét Nam, thi tran Trau Quy, huyén Gia Lam, Ha Ngi, Viét Nam
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Tom tit:

Nghién ciru nay dwoc tién hanh nham khao sat kha ning nhin gidng in vitro ciy Trau ba vang chanh (Philodendron
hederaceum “Lemon Lime”). Két qua thu dwoc cho thiy, méi truong MS bo sung 1,0 mg/l BA 1a thich hop cho giai
doan nhan nhanh véi hé s6 nhan chdi dat 2,73 1an, chiéu cao chdi dat 5,38 cm va s l14/choi dat 4,33 14 sau 6 tudn nudi
ciy. Trong giai doan tiép theo, chdi dwoc chuyén sang méi truong MS + 0,25 mg/l IBA dé tao ré. Sau 5 tuin nudi cy,
ty 18 choi ra ré dat 100%, 39 ré/ciy va chiéu dai ré trung binh dat 11,04 cm, cay sinh truwéng phat trién tot. O giai
doan vuon wom, ty 1€ cay song dat 100%, chiéu cao chdi va s6 14 ting thém dat lan hrgt 2,19 cm va 1,96 14 sau 4 tuin
trén gia the peatmoss:dat:xo dira voi ty 1€ 1:1:1. Cac két qua dat dwgc cua nghién ctru gép phan thlet lap quy trinh
vi nhan glong loai cay nay véi hé s0 nhan glong va chit lwgng cay glong tot 1am co'sé cho viéc cung cap nguon glong

chit lwgng cho thi trwong ciy canh & Viét Nam.

Tir khoda: BA, IBA, nhan nhanh in vitro, peatmoss, Triu ba vang chanh.

Chi s6 phén loai: 4.6

1. Dat van de

S6 hiru nhitng chiéc 14 hinh trai tim ruc r& ndi bat boi
mau vang, cdy Trau ba vang chanh hay con goi 1a Trau ba
vang (Philodendron hederaceum “Lemon Lime”) rat dugc
ua chudng dé 1am cdy trong trang tri trong nha. Bén canh
do, cay Tru ba vang chanh con c6 tac dung loc khi rat tot,
giup hap thu lwong khi thai doc hai, loai bo cac chit bui ban,
mang dén khong gian trong lanh. Mat khac, Trau ba vang
chanh 1a cay duogc liéu duoc st dung kha nhiéu ddi véi bénh
than [1]. Vi nhiing lgi ich nay, nhu cau sir dung cdy Trau ba
vang chanh ngay mdt tang.

Cay Trau ba no6i chung va ciy Trau ba vang chanh noi
riéng thuong dwoc nhan giéng tir nhanh hodc mét 14. Theo
d6, cac doan nhanh hodc mit 14 sau khi cat khoi cdy me
dugc giam vao gia thé hodc nudc dé kich thich ddt than
moc ré. Phuong phap nhan gidng nay kha don gian va rat dé
thuc hién nhung lai ¢6 nhuogc diém 12 hé sé nhan thép, cay
dé thoai hoa va kho kiém soat duoc phdm chat ciia cay con
[2]. Hon nita, do nhya cdy Trau ba vang chanh c6 chira cac
chat gay di tmg nhu alkylresorcinol va alkenylresorcinol
nén phuong phap nhan giéng truyén thong véi loai cay nély
c6 thé gdy anh huong dén stc khoé ngudi thao tac [3]. B
khic phuc cac han ché nay, phuong phap nhan glong in vztro
1a mot giai phap hiu qua vi cho hé s6 nhan giong cao, cay
glong tao ra hoan toan sach bénh, ddng nht vé kiéu hinh va
c6 thé san xut dugc & quy mo 16n [4].

Ké tir cong bd dau tién vé& nhan gidng in vitro ciy Trau
ba P, tuxlanum vao nam 1990 [5], da c6 kha nhi€u bao cao
st dung cac nguon vat liéu ban dau khac nhau dé thiét 1ap

*Tac gia lién h¢: Email: nthue@vnua.edu.vn
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quy trinh nhén gidng in vitro mot sé gidng ciy Trau ba nhu
Trau ba dé vuong P, imperial [2], Trau ba canh phuong P
xanadu [4, 6-8], Trau ba tay phat P bipinnatifidum [9, 10].
Tuy nhién cho dén nay, chung t6i chua thay ¢6 nghién clru
nao su dung ky thudt nudi cay mé té bao dé nhan gidng cay
Trau ba vang chanh trén thé gidi va ¢ Viét Nam duoc chinh
thirc cong bd. Nghién ctru ndy dugc thyuc hién nham khao
sat kha nang nhan giong in vitro cay Trau ba vang chanh,
gop phan thiét lap quy trinh vi nhan glong loai cay nay cho
h¢ s6 nhén giong va chat luong cay gidng tot, lam co s
cho viéc cung cap cdy gidng cho thi truong cdy canh ¢ Viét
Nam.

2. V4t liéu va phuang phap nghién ciiu

2.1. Vat liéu

Vat liéu su dung cho cdc thi nghiém la ch01 cay Trau ba
vang chanh in vitro sinh truéng phat trién tt, co chiéu cao
1,0-1,5 cm, 1-2 14.

2.2. Thoi gian va dia diém nghién ciru

Nghién ctru duge tién hanh tir thang 10/2021 dén thang
7/2022 tai Khoa Cong nghé Sinh hoc, Hoc vién Nong
nghiép Viét Nam.

2.3. Phwong phap nghién ciru

Khdo sat anh huong cua c}‘zd’t diéu tiét sinh truong dén
kha nang nhan nhanh cua choi in vitro cdy Trau ba vang
chanh: Cac choi Trau bé vang chanh cé chiéu cao 1,0-1,5
cm, 1-2 la dugc nudi cay trén moi truong MS bo sung 30
g/l duong sucrose, 7,0 g/l agar va chat di€u tiét sinh trudng
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Abstract:

This study aims to examine the in vifro propagation of
Philodendron hederaceum “Lemon Lime”. The results
showed that MS medium supplemented with 1.0 mg/l
BA was suitable for the rapid multiplication stage,
with the rate of shoot proliferation being 2.73 times,
the shoots being 5.38 cm in height and the number of
leaves/shoot was 4.33 after 6 weeks of culture. In the next
stage, in vitro shoots were transferred to MS medium
containing 0.25 mg/l IBA for rooting. Within five weeks
of culture, 100% of shoots induced roots with a mean
of 3.9 roots/plant and the root length was 11.04 cm. In
the acclimatisation phase, plantlets achieved 100% ex
vitro survival, increased by 2.19 cm in height and 1.96
leaves after four-week acclimatisation in a substrate
composed of peatmoss:soil:coconut husk (1:1:1). These
research results could be used to cultivate this plant
with high proliferation rate and good commercial
quality providing seedlings for the floriculture market
in Vietnam.

Keywords: BA,IBA, in vitro rapid propagation, peatmoss,
Philodendron hederaceum “Lemon Lime”.

Classification number: 4.6

BA (0,0, 0,1, 0,5, 1,0 va 2,0 mg/1) hoac TDZ (0,0, 0,05, 0,1,
0,5 va 1,0 mg/l) riéng 1€ hoac Kkét hop BA véi a-NAA (0,0,
0,05, 0,1, 0,15 va 0,2 mg/l); TDZ vdi a-NAA (0,0, 0,01,
0,025, 0,05 va 0,1 mg/l). Panh gia thi nghiém sau 6 tuan.
Céc chi ti€u theo doi bao gém hé sé nhan chdi (1an), chiéu
cao chdi (cm), sb 1a/chdi (14).

Khdo st anh huwéng ciia auxin dén kha ning ra ré cia
chéi in vitro cdy Trau ba vang chanh: Cac chdi Trau ba vang
chanh ¢6 chiéu cao 4,0-5,0 cm, 3-4 14 duge nudi céy trén
moi trudng MS bo sung 30 g/l duong sucrose, 7,0 g/l agar
va chit diéu tiét sinh truong a-NAA hodc IBA véi 5 cong
thirc néng d0 khac nhau gém: 0,0,0,1,0,25,0,5 va 1,0 mg/1.
Danh gia thi nghiém sau 5 tudn. Céc chi tiéu theo ddi bao
gom ty 1& chdi tao ré (%), sé r&/cay (r8), chidu dai ré (cm).

Khdo sat anh hwéng cia gid thé dén kha nang sinh
truong cua cdy Trau ba vang chanh in vitro: Cay giong Trau
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ba vang chanh in vitro c6 chiéu cao >5 c¢m, 4-5 14 duge rira
sach agar dudi voi nude chay, loai bo 14 gia va trong vao
khay wom cay kich thudc 5%25%40 cm (caoxrdngxdai), co
28 156. Bén cong thirc gia thé khac nhau gém réu than mun
(peatmoss); peatmoss: dét ty 18 1:1; peatmoss: dat: xo dira ty
16 1:1:1 va xo dira. Ngay sau khi tréng, khay trong cay duogc
che phit nilon trong 5 ngay dé tranh mat nude cho ciy. Ciy
con dugc tudi phun suong 2 lan/ngay dé giit am. Danh gia thi
nghiém sau 4 tuan trong. Céc chi tiéu theo doi bao gom: ty
1¢ cay song (%), chidu cao ciy gia ting (cm), s6 1a méi (14).

Moi triong va diéu kién nudi ccfy Mbi trudng nudi ciy
dugc diéu chinh pH 5,8 trudc khi hap khu tring & nhiét do
121°C trong 20 phut, 1,1 atm. Diéu kién nudi cay in vitro:
16h sang/8h t6i, cudng do anh sang 2000-2500 lux, nhiét
do 25+2°C.

Bé tri thi nghiém: Céac thi nghiém dugc bd tri nhic lai 3
lan, mdi 1an 30 mau voi thi nghiém nhan nhanh va tao ré cho
chdi in vitro, 28 mau d6i chimg véi thi nghiém thich nghi
cay ngoai dicu kién tu nhién.

2.4. Phwong phdp xir Iy so ligu

S6 liéu dugc xur ly thong ké bang phan mém Microsoft
Excel va Infostat.

< L -
3. Ket qua va ban luan

3.1. Anh hwong ciia chit diéu tiét sinh truwéng BA va
TDZ dén khd ning nhéan nhanh choi Trau ba vang chanh

Tao mot sO lucmg 16n cac cdy gidng khoé manh dong
nhit vé mat di truyén va mang nhung dic diém glong véi
ciy me 1a muc dich cta nhan giéng vo tinh in vitro. O giai
doan nhan nhanh, cac cytokinin la nhom chét kich thich
su phan chia té bao va phén hoa chdi nén thudng duoc bd
sung vao moi trudng nudi cy [11]. Trong nghlen cuu nay,
chung toi khao sat anh huong cia chat diéu tiét sinh truong
cytokinin gom BA va TDZ dén kha nang nhan nhanh chdi
Trau ba vang chanh in vitro.

Két qua bang 1 cho thay, bo sung BA c6 anh huong tich
cuc dén hé sd nhan choi Trau ba vang chanh. Cu thé, moi
truong khong bo sung BA cho hé s nhan chdi dat 1,45 lan
sau 6 tudn nudi céy. Trong khi d6 hé s6 nhan chdi dat 1,85-
3,00 lan trén moéi truong bd sung 0,1-2,0 mg/l BA. Hé sb
nhan chdi ting ty 1& thuan véi ndong d6 BA bd sung vao moi
truong va dat cao nhét (2,40-3,00 1?1n) trén moi truong chira
1,0-2,0 mg/l BA. B6 sung BA vao mdi truong ¢ nong do
0,1-2,0 mg/l lam ting chiéu cao chdi (3,97-5,8 cm) so voi
mdi trudong ddi ching (3,32 cm). B6 sung BA ¢ nong do
thap (0,1 mg/l) cho chiéu cao chdi la twong dwong véi cong
thire dbi chimg va sy khac biét vé chiéu cao ¢ cong thirc bd
sung 1,0 va 2,0 mg/l BA 1a khong c6 ¥ nghia théng ké. Bb
sung BA khong anh huong t6i s6 14/chdi (bang 1).



Bang 1. Anh hwéng clia BA va TDZ dén kha nang nhan nhanh chéi Trau
ba vang chanh sau 6 tuan nuéi cay.

Cytokinin  Nong d9 (mg) fl[:ns)é nhan chdi tcr:f;mc(l::; ) (Sltz)lﬁ/chéi
0,0 1,45° 3,32 3,95
0,1 1,85% 3,97 461°

BA 0,5 1,97¢ 4,60 437
1,0 2,40 4,98 3,900
2,0 3,00¢ 5,80¢ 3,92¢
0,0 1,28 3,100 4,010
0,05 1,90° 3,39° 2,60¢

TDZ 0,1 2,03 3,13¢ 2,19°
05 2,78 3,06° 2,110
1,0 2,67 3,19° 2,15

Trong cling mét chi tiéu theo di clia mot chéat diéu tiét sinh trwdng, cac gia tri
trung binh theo sau bdi cling mot chir cai 1a khéc biét khong cé y nghia théng
k& & do tin cay 95% (LSD, p=0,05).

Quan sat trong qué trinh theo d&i thi nghiém cho thiy,
chdi cay Trau ba vang chanh trén méi trudng nudi ciy khong
bd sung BA xudt hién chdi méi sau 5-6 ngay nudi cay, cac
chdi phat trién ddng déu va khoe (hinh 1A). Trong khi do,
céc chdi trén moi truong ¢ bd sung BA xuét hién chdi moi
muon hon, sau khoang 8-10 ngay nudi cy, chat luong chodi
t6t, bo 1a phat trién déu va khoé. Mot s6 choi Trau ba vang
chanh trén méi trudng tao ré sau khoang 1 tudn nudi cdy ré
dai va phat trién manh (hinh 1A).

0 mg/l 0,05 mg/l 0,1 mg/l

0,5 mg/l

1,0 mg/1

Hinh 1. Chdi Trau ba vang chanh trén méi trwdng bd sung BA (A) hoic
TDZ (B) sau 6 tuan nudi cay.

Tuong ty v6i BA, bd sung TDZ vao méi trudng nudi ciy
cling c6 anh huong tich cuc dén hé s6 nhan chdi cay Trau ba
vang chanh. Céc cong thirc ¢6 bd sung TDZ cho hé s6 nhan
chdi dat 1,90-2,78 1an, cao hon so v6i cong thirc ddi ching
(1,28 14n). Mbi truong bd sung 0,5 hodc 1,0 mg/l TDZ cho
hé s6 nhan choi cao nhat, dat 1an luot 2,78 va 2,67 lan. Tuy
nhién, cac chdi nudi ciy trén moi truong chira TDZ ¢6 s6
1a it hon méc du chiéu cao dat twong duong so véi cac chdi
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trén moi truong dbi chimg (bang 1). V& mat hinh théi, so véi
cac chdi trén moéi truong ddi chimg, cac chdi Trau ba vang
chanh trén méi truong bd sung TDZ nhé hon, 14 c6 mau
vang biéu hién cua hién tuong thiéu diép luc, chét luong
chdi kém. Mit khac, cac chdi trén méi truong chira TDZ
hoan toan khong tao ré nhung tao callus ¢ phan gdc chdi, tai
vi tri tiép xtic v&i méi truong (hinh 1B).

Két qua thi nghiém cho thiy, BA cho hiéu qua nhan
nhanh va chat lugng chdi Trau ba vang chanh cao hon so véi
TDZ. Két luan nay ciing phu hop véi nghién ctru cua B.H.
Han (2008) [9], khi nhom tac gia két luan BA cho hiéu qua
nhan nhanh chdi cdy Trau ba tay phat cao hon so véi TDZ,
ddng thoi cac chdi trén moi truong chita TDZ ¢6 hién twong
vang ta va tao callus & gbc chdi. Tuong tu, theo nghién ciru
ctia F.C. Chen va cs (2012) [2], cac chdi Trau ba dé vuong
khi nudi ciy trén méi truong bd sung TDZ c6 xu hudng tao
ciu trac gidéng 14 (leaf-like structure) thay vi tao chdi. Cac
bét thuong do TDZ giy ra trong qué trinh nhan chdi Trau ba
dugc Y.H. Dewir va cs (2018) [12] 1y giai c6 thé 1a do nong
d6 str dung qua cao hodc thoi gian tiép xtc cia mau cdy lién
tuc v61 TDZ qua dai. Hi€u qua BA cao hon céac cytokinin
khac trong nhan nhanh cay Trau ba ciing da duoc béo céo
& nhiéu nghién ctru tién hanh boi E.J Benczir va cs (1990)
[5], S. Sreekumar va cs (2001) [13], G. Gangopadhyay va
cs (2004) [6], B.H. Han va cs (2008) [9], P.T.T Hang va cs
(2013) [8], A.A. Alawaadh va cs (2020) [10]. Tac dong khac
nhau ciia cic cytokinin trong nudi cy in vitro c6 thé lién
quan dén su khac biét vé kha nang hép thu cua té bao thuc
vat, ty 1¢ chat duge chuyén dén cac vung phan sinh va sy
chuyén ho4 cua chit do [11].

Cong thire bd sung 1,0 va 2,0 mg/l BA va cong thirc bd
sung 0,5 va 1,0 mg/l TDZ cho hé s6 nhan choi va chat luong
chdi dat cao nhét, do vay sau khi can nhéc yéu td kinh té,
chiing t6i sir dung nong d¢ 1,0 mg/l BA va 0,5 mg/l TDZ dé
thuc hién cac thi nghiém tiép theo.

3.2. Anh hwéng ciia t6 hop chit diéu tiét sinh truéng
BA/TDZ vi a-NAA dén khd néing nhén nhanh chéi Triu
ba vang chanh

Trong nhén gidng in vitro, bd sung két hop cytokinin
va auxin ¢ ndng do va ty 18 thich hop trong mét s trudng
hop khéng nhitng c6 thé cai thién hé s6 nhan chdi ma con
nang cao chét lwong cua chdi [14]. Vi vay trong nghién ciru
nay, chung t6i khao sat anh huong két hop cua BA/TDZ
va 0-NAA dén hiéu qua nhan nhanh chdi Trau ba vang, st
dung ndng d6 BA va TDZ tdi uu tir thi nghiém trude, twong
ung 1,0 va 0,5 mg/l.
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Bang 2. Anh hwéng clia té hop BA/TDZ va a-NAA dén kha ning nhan
nhanh chéi Trau ba vang chanh sau 6 tuan nudi cay.

(Clz;?ll;inin -NAA (mgl) (}115:)6 nhén choi bCll:::lzcc;()) choi trung 6 Iiichdi 1)
0,0 2,73 5,38 433
0,05 2,73 5,00 3,65

llg,lgmg " 0,1 3400 431 340
0,15 2,70° 437 3,65
02 2,95 5,100 496
0,0 2,65 346° 3,53
0,01 4,13 2,92 34

OTIS)%ng " 0,025 4,08 2,74 3,56°
0,05 3,73 2,20° 338
0,1 395 215 3,64°

Trong cling mdt chi tiéu theo ddi clia mét td hop chat diéu tiét sinh trwdng, cac
gia trj trung binh theo sau bgi cing mot chir cai 1a khac biét khong cd y nghia
thong ké & d¢ tin cay 95% (LSD, p=0,05).

B6 sung két hop a-NAA (0,05-0,2 mg/1) va 1,0 mg/l BA
cho hé s6 nhan chdi dat 2,70-3,40 lan, chiéu cao choi dao
dong 4,31-5,10 cm va s 1a/chdi dat 3,65-4,96 1a. Tuy nhién,
cac chi tiéu nay co sy sai khac khong ¢ y nghia thong ké
s0 voi hé s nhan, chidu cao va s6 14 ctia cac chdi trén moi
truong dbi chung chi bd sung 1,0 mg/l BA, tuong tng dat
lan luot 2,73 1an, 5,38 cm va 4,33 1a/chdi (bang 2). Quan
st trong qua trinh theo ddi thi nghiém chung toi nhan thiy,
chdi Trau ba vang chanh trén mdi trudng dbi chimg xuat
hién ch01 moi va mot sb chdi tao ré sau khoang 7-8 ngay
nudi cdy. Trong khi do, cac chdi trén moi truong bd sung két
hop a-NAA va 1,0 mg/l BA xuét hién chdi mai mudn hon,
sau 8-10 ngay va tao r& som hon, sau 5-6 ngay nudi ciy.
Chat luong chdi trén tit ca cac cong thirc moi truong kha
déng déu, choi phat trién tdt, chdi khoé manh, 1a to, c6 mau
xanh vang dac trung (hinh 2A).

(A)

Hinh 2. Chéi Trau ba vang chanh trén méi trwdng bd sung két hop 1,0
mg/l BA v&i a-NAA (A), 0,5 mg/l TDZ v&i a-NAA (B) sau 6 tudn nuéi cay.

Twong tu nhu khi két hop voi BA, a-NAA b6 sung két
hop v6i 0,5 mg/l TDZ cho hé s6 nhan chéi, chiéu cao choi
va sb 1a/chdi co su khac biét khong co y nghia thong ké

so voi moi truong chi chira 0,5 mg/l TDZ (bang 2). Tuy
nhién vé mit hinh thai, cac chdi Trau ba trén méi trudng bd
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sung TDZ va a-NAA tao nhiéu callus, hinh thanh cum choi
khong phan hod rd va cac cau trac gidng 14 sau khoang 10-
12 ngay nudi cdy, chdi ¢ chat luong kém, 14 nho va xoan,
rat kho dé tach riéng timg chdi dé tiép tuc nhan nhanh. Trén
mdi truong dbi ching chira 0,5 mg/l TDZ, chdi va 14 méi
xudt hién sau 1 tudn nudi cdy, chdi thdp, nhd nhung van co
thé tach thanh cac chdi don. Mit khac, trén moi truong chira
TDZ + a-NAA, céc chdi co hién tuong hoai tir va rung la
sau khoang 3 tudn nudi cdy. O thi nghiém bd sung két hop
TDZ va a-NAA, chdi hoan toan khong tao 1é trén tat ca cac
cong thirc méi truong (hinh 2B).

Nhu véy, két hop gitta BA hoic TDZ vé6i a-NAA la
khong thich hop dé nhan nhanh chdi cdy Triu ba vang
chanh. Trén thuc t&, mot s6 nghién ctru trude day cho thay
su két hop gitta nhom chat diéu tiét sinh truong cytokinin
va auxin khong c6 anh hudng tich cuc dén hiéu qua nhan
nhanh chdi cay Trau ba. Nghién cuu cua P.T.T. Hang va cs
(2013) [8] cho thay, bd sung két hop BA va TAA hodac BA
va IBA cho hé sé nhan chdi cdy Trau ba canh phuong tuong
duong hodc thdp hon so v6i mdi trudng bd sung BA don 1é
[8]. Cay Triu ba P bipinnatifidum Schott ex Endl. trén moi
truong két hop BA/kinetin/2ip/TDZ va IBA/a-NAA cho hé
s6 nhan chdi khong co su sai khac voi méi truong chira cac
cytokinin riéng 1€ [10]. Méc du vay, theo H.M.S. Hassan va
¢s (2016) [15], hé sb nhan nhanh cdy Trau ba P, selloum trén
moi truong chira to hop BA va IBA dat cao hon so véi moi
truong chi bo sung BA. Nhu vay c6 thé thay, phan tmg véi
cac chat diéu tiét sinh truong trong qua trinh nhan nhanh
giita cac loai cdy Trau ba khac nhau 1a khac nhau.

3.3. Anh hwong ciia a-NAA va IBA dén khd ning ra ré
ctia choi in vitro cay Trau ba vang chanh

Tao 1& cho chdi 1a giai doan cudi cling trong qua trinh
nhéan gibéng in vitro trong phong thi nghiém trudc khi dua
cdy ra thich nghi & diéu kién ty nhién. Cac chdi Trau ba
vang chanh sau giai doan nhan nhanh dwgc chuyén sang
moi truong nudi cdy co bd sung auxin a-NAA hodc IBA
nham kich thich ra r&. Két qua bang 3 cho thy, chdi Triu ba
vang chanh c6 thé tao ré trén moi truong nén MS vai ty 18
63,3%, s6 ré/chdi dat 2,41 ré va chiéu dai ré dat 10,34 cm.
B sung a-NAA hoic IBA vao méi truong nudi ciy da kich
thich chdi tao ré vai ty 1€ 100%. S6 ré/chdi tang ty 1¢ thuan
v6i ndng d6 0-NAA bd sung vao mdi truong va dat cao nhat
o cong thuce chua 0,5 va 1,0 mg/l, tuong Gng dat 3,18 va
3,78 ré. Tuong tu, trong truong hop bd sung IBA, sb ré/chdi
tang dan va dat cao nhat (5,14 r&) trén méi truong chia 1,0
mg/l IBA. Tuy nhién xét & mirc y nghia LSD 5%, s6 r&/chdi
& cong thirc b sung 1,0 mg/l IBA khong c6 su khac biét so
véi cong thirc chira 0,25 mg/l IBA (3,90 ré) va 0,5 mg/l IBA
(4,97 r&). Su khac biét vé chiéu dai ré cua cac chdi Trau ba
trén moi truong chira a-NAA/IBA so véi moi truong ddi
chimg 1 khong c6 ¥ nghia thong ké (bang 3).
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Bang 3. Anh hwéng ctia a-NAA va IBA dén kha ning ra ré ctia chéi in vitro
cay Trau ba vang chanh sau 5 tudn nuéi cay.

Nong a9 Ty 1¢ ra ré (%) S6 rélcay (rf) Chiéu dai ré (cm)

(mg/l) a-NAA  IBA a-NAA  IBA a-NAA  IBA

0 633 633 2410 2410 10,34 10,34
0,1 100 100 2,49¢ 245° 11,50° 10,07
025 100 100 2,64¢ 3,900 10,53 11,04
05 100 100 3,18 497 10,97 10,85¢
10 100 100 3,78 5,140 9,33¢ 10,93

Trong cling mot chi tiéu theo déi, cac gia tri trung binh theo sau béi cling mot
chir cai la khac biét khong co y nghia thong ké & do tin cay 95% (LSD, p=0,05).

Choi cdy Trau ba véng chanh trén méi trudng nén MS
sinh truong phat trlen t6t, 1a to va day, than map. Mot 5O
chdi cam ung tao 1& sau 7-10 ngay nudi cay Céc ré phat
trién trén bé mat va dn sau vao mdi truong nudi cdy (hinh
3). Trong khi do, tit ca cac choi trén moi truong bo sung
0-NAA hoic IBA déu tao r& chi sau khoang 5-7 ngay nudi
cy, ré phat trién manh, nhiéu 16ng hiit va c6 xu huéng phat
trién hudng 1én phia trén moi truong. So véi cac chdi trén
mdi truong déi chimg va méi truong chira IBA, chdi Triu
ba trén moi truong chira 0-NAA c6 it 14 va 14 nhd hon, c6
mau vang nhat. Tuy nhién nhin chung cac chdi déu phat
trién tét, khoé manh (hinh 3).

0-NAA

0,1 mg/1

0,25 mg/l 0,5 mg/l 1,0 mg/t

Hinh 3. Chéi cay Tréu ba vang chanh tao ré trén méi trwong bd sung
a-NAA va IBA sau 5 tuan nudi cay.

Nhu vay so véi a-NAA, IBA ¢6 hiéu qua hon trong cam
g tao r& cho chdi Trau ba vang chanh khi cho sé ré trung
binh cao hon va chat lugng chdi tét hon. D t6i wu gia thanh
san xuét cdy Trau ba vang chanh, chung toi lya chon sir
dung moéi truong MS + 0,25 mg/l IBA cho giai doan toan
cay in vitro hoan chinh do day 1a moi truong cho ty 1€ cay ra
ré dat 100%, cay sinh truong phat trién manh, dong thoi cho
céc chi tiéu s6 ré/chdi va chidu dai ré cao tuong duwong voi
moi truong bd sung 0,5-1,0 mg/l IBA. Két qua nghién ctru
cua chung toi phu hop voi nghién ctru nhén giong in vitro
3 gibng cay Trau ba dé vuong bao gdbm ‘Imperial Green’,

‘Imperial Red’ va ‘Imperial Rainbow’ thyc hién béi F.C.
Chen va cs (2012) [2] khi nhom tac gia xac dinh moi truong
tao ré thich hop 1a MS + 0,1-1,0 mg/l IBA.
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3.4. Anh hwéng ciia gid thé dén ty 1¢ séng va sw phdt
trién cua cdy Trau ba vang chanh in vitro

Gi4 thé khong chi gitip cdy dung viing ma con cung
cap nudc va dinh dudng nén c¢é anh huéng truc tiép dén
ty 1¢ song va ting truong cua cdy. Do vdy, xac dinh duoc
gi4 thé tiép nhan cy thich hop ¢ y nghia quyét dinh dén
thanh cong ctia quy trinh nhan gidng in vitro [16]. Trong
thi nghiém nay, ching toi khao sat anh huong cua mot s6
gi4 thé dén ty 1¢ séng va su phat trién cuia cdy Trau ba vang
chanh in vitro. Cac cong thiic gia thé dugc lua chon khao st
thoa méan céc tiéu chi vira dam bao do thong thoang, cho ty
1é cay song cao, cay sinh truong t6t dong thoi c6 gia thanh
ré dé t6i uru hiéu qua kinh té.

Bang 4. Anh hwéng cla gia thé dén ty 1& sdng va sw phat trién clia cay
Trau ba vang chanh sau 4 tuan.

Gif thé Ty 1¢ ciy sng (%) ~ Chiéu cao cdy gia ting (cm) S0 14 mdi (14)
Peatmoss 100 2,92¢ 237
Peatmoss: dat (1:1) 89,6 1,86% 140%
Peatmoss: dat: xo dira (1:1:1) 100 2,19° 1,96
Xo dira 704 1440 1,30°

Trong cung mot chi tiéu theo ddi, cac gia tri trung binh theo sau béi cung mot
chir cai la khac biét khdng co y nghia thong ké & do tin cay 95% (LSD, p=0,05).

Két qua bang 4 cho thiy, khi sir dung gia thé v6i thanh phan
100% xo dira cho ty 1¢ cdy Trau ba vang in vitro song (70,4%)
cting nhu céc chi tiéu vé sinh truong cia cdy 1a thip nhat. Cay
trong trén gia thé xo dira ting trudng cham, cdy nho, coi coc,
14 nho va mong (hinh 4). Nguyén nhén co thé 1a do gia thé xo
dira khong gitr nude tot nén khong phit hop véi cac cay ¢6 nhu
cau nude 1on thude ho ray. Stir dung gia thé 100% peatmoss
hay phoi tron peatmoss:dat theo ty 18 1:1, peatmoss:dét:xo dira
ty 1¢ 1:1:1 da lam tang ty 1 sng (89,6- 100%) cla cay Trau ba
vang chanh in vitro, dong thoi sy gia ting vé chiéu cao, so la
ciing cao hon. Trong d6, gi thé peatmoss cho ty 1¢ ciy song
(100%), chiéu cao cdy gia ting (2,92 cm) va sb 1a méi (2,37
14) dat cao nhét (bang 4). Mit khac, cac cdy trong trén gia thé
nay phat trién rét tdt, cdy cao, than mép, 14 to va day (hinh 4).
Diéu nay co thé giai thich 1a do peatmoss 1a gia thé giau dinh
dudng va khoang chat, c6 kha nang thim hut va giit nudc tot
nén thich hop cho sy sinh truong va phat trién cia cay Trau
ba vang chanh. So vdi gia thé 100% peatmoss, viéc phdi tron
peatmoss va dét (1:1) cho ty 1& cdy séng (89,6%), chiéu cao ciy
tang thém (1,86 cm) va s6 1a méi (1,4 1a) dat dwoc thap hon.
C6 thé do dét chiém ty 18 50% & cong thirc gia thé nay lam cho
gia thé bi bi chit, giam kha nang hut nudc va dinh dudng cua
cay. O cong thirc gia thé peatmoss:dat:xo dira (1:1:1), mdc du
chi tiéu chiéu cao cdy gia tang (2,19 cm) thap hon so véi cong
thire gia thé 100% peatmoss, nhung ty 1¢ ciy song va sb 1a méi
dat twong duong, twong ting 100% va 1,96 14 (bang 4). Cay
trong trén gia thé nay phat trién tot va dong déu, ciy cao va bd
la khoé¢ manh (hinh 4).
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Peatmoss : dat : xo dira (1:1:1)
Hinh 4. Cay triu ba vang chanh in vitro trén cac gia thé sau 4 tuan.

D c6 mot s6 nghién ctru khao sat loai gia thé phi hop dé
trong cay trau ba in vitro. A.A. Alawaadh va cs (2020) [10] sir
dung gi4 thé peatmoss phdi tron véi da tran chau perlite theo
ty 16 1:1 dé trong cdy Trau ba P, bipinnatifidum Schott ex Endl
cho ty 18 cy séng dat 100% sau 30 ngay trong. B.H. Han va
cs (2008) [9] xé4c dinh dwoc gia thé toi wu dé trong ciy Trau
ba P. cannifolium 1a dat:perlite:vermiculite ty 1¢ 1:1:1. Trong
khi d6, theo nghién ctru cia P.T.T. Hang va cs (2013) [8], gia
thé thich hop nhét dé tiép nhan cay Trau ba canh phugng 14 xo
dira:trdu hun (1:1), véi ty 1& cdy song sot ghi nhan sau 4 tuan
14 100%. O nghién ctru nay, trong 4 loai gia thé khao sat, gia
thé gdm 100% peatmoss va peatmoss:dat:xo dira ty 18 1:1:1 1a
phtt hop dé trong cdy Tréu ba vang chanh in vitro trong diéu
kién tu nhién. Tuy nhién, do peatmoss c6 gia khd cao nén
chiing t6i lwa chon gia thé peatmoss:dat:xo dira (1:1:1) dé tiép
nhan cdy Trau ba vang chanh nhdm giam chi phi khi dua loai
cdy nay vao san xuat thwong mai.

4. Két luan

Tir céc két qua nghién ciru trén, chung t6i dua ra mot sb
két luan nhu sau vé& qua trinh nhan gidng in vitro cay Triu
ba vang chanh: M6i truong thich hop dé nhan nhanh in vitro
chdi cdy Trau ba vang chanh 1a MS + 1,0 mg/l BA, cho hé
s6 nhan chdi dat 2,73 1an, chiéu cao choi trung binh dat 5,38
cm va s6 14/chdi dat 4,33 14 sau 6 tudn nudi cay. Moi truong
thich hop dé tao r& cho chdi Tréu ba vang chanh 1a MS +
0,25 mg/l IBA cho ty 1¢ chdi tao ré dat 100%, sb ré/cay dat
3,90 ré, chiéu dai ré dat 11,04 cm sau 5 tuan nudi ciy. Gia
thé tiép nhan cay Trau ba vang chanh in vitro thich hgp nhat
1a gia thé peatmoss:dat:xo dira (1:1:1), cho ty 1& cdy song
dat 100%, cay cao thém 2,19 cm va gia tang 1,96 14 sau 4
tudn, cdy sinh truong va phat trién tot.
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Phén Lip va phan tich in sifico cde dic diém che ning ciia mdt bién the bin sao
terpene synthase (HDTPSGL-X1) hién dién o vo than cay cao su Hevea brasiliensis RRIV 209
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Tom tat:

Ciy cao su (Hevea brasiliensis) 13 loai cAy duy nhit dwoc trong dé sin xudt cao su ty nhién. Phuong phap thu hoach mii cao su
thong qua cao v6 6 tac dong gy ton thwong co hoc cho cdy. Ngoai ra, ciy cao su ¢6 thé dé bi sdu bénh tin cong qua vét thuong
& ving bi rach cao. Terpenoid 13 nhém hop chit thir cAp 6 vai tro quan trong trong twong téc giira thyuc vat va méi truong, dic
biét 1a trong phan wng ciia cy v6i didu kién stress. Sw da dang ciia terpenoid chii yéu dwgc quyét dinh béi cac enzyme thude ho
terpene synthase (TPS). Két qua phan tich dir liéu RNA-seq ciia H. brasiliensis cho thiy ¢6 nhiéu gen TPS hién dién & loai nay
nhung chire nang cla chung van chua dwgce nghién ciru. Bai bao trinh bay két qua phan lap tir vé than cay cao su H. brasiliensis
RRIV 209 mot blen thé ban sao ciia gen TPS (ky hiéu HbTPS6L-XI). Thong qua két qua phan tich ciy tién héa, s hi¢n dién ciia
cac motif bao ton, vung trinh ty peptide tin hi¢u ciia protein va mirc do twong dong ve cau tric voi cac sesqulterpene synthase da
dwgc nghién ciru, HhTPS6L-X1 dwgc dw doan thude phin ho TPS-a, dinh vi trong té bao chit va xiic tac chuyén héa FPP thanh
cac sesquiterpene. Nhirng diic diém chire ning in silico nay 1a co s dé thiét ké cac khao sat thwe nghi¢m nham khing dinh chire

nang in planta cia HbTPS6L-X1.

Tir khoa: Hevea brasiliensis, phan ho TPS-a, terpene synthase, terpenoid.

Chi sé phin logi: 4.6
1. Dat van dé

Cay cao su H. brasiliensis la cdy cong nghiép nhi¢t doi lau
nim, duogc trong rong rai & Dong Nam A va 1a ngudn tong hop cao
su tw nhién chinh trén thé gi6i [1]. Cay cao su thuong xuyén bi cao
v6 trong qué trinh thu hoach mi va hé qua 14 cdy co thé phai chiu
thém nhiéu tac dong stress ngoai sinh khac nhu sy tin cong cua
ndm, vi khuan... thong qua vét cao ¢ than. Thyc vat n6i chung va
cdy cao su noi riéng c6 thé dap g vdi cac tac nhan stress bang
cach diéu hoa su biéu hién céc gen lién quan dén cac con duong
phong v¢, bao gom cd cac gen tham gia vao qua trinh sinh tong hop
mot s hop chat thir cap.

Terpenoid 1a nhom hop chat thir cép da dang vé mét hoa hoc va
dong vai tro quan trong trong cdc tuong tdc gilta thuc vat véi nhitng
tac dong sinh hoc va phi sinh hoc ciia moi truong xung quanh
chung. O thuc vt, terpenoid dugc hinh thanh tir nhitng don vi 5
nguyén tu carbon, isopentenyl diphosphate (IPP) va dimethylallyl
diphosphate (DMAPP), thong qua con duong 2-C-methyl-D-
erythritol-4-phosphate (MEP) dién ra & lap thé (plastid) hodc con
dudng mevalonate (MEV) dién ra ¢ té bao chét (cytosol) [2, 3]. Su
két hop dau-dudi (head-to-tail) giita IPP va DMAPP dudi sy xtc tac
cua cac enzyme cis-prenyltransferase hodc trans-prenyltransferase
tao ra cac hop chét trung gian cis- hodc trans-prenyl diphosphate
c6 s6 nguyén tir carbon 1a boi s ciia 5 nhu neryl diphosphate va
geranyl diphosphate (NPP va GPP, C10), farnesyl diphosphate
(EPP, C15), nerylneryl diphosphate va geranylgeranyl diphosphate
(NNPP va GGPP, C20)... [4]. Cac prenyl diphosphate nay dugc
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chuyén hoa thanh monoterpene, sesquiterpene va diterpene tuong
ung boi cac enzyme thudc ho (TPS).

TPS dugc phan thanh hai loai chinh: TPS loai I va TPS loai II,
tuy theo trinh ty motif bao ton hién dién trong cu trac va co ché
XUc tac cua protein. TPS loai I chita motif DDXXD trén mién o &
d4u C, trong khi TPS loai IT chira motif DXDD trén mién B & dau
N cua phan tu protein. Nhitng TPS c6 ca 2 motif giau aspartate
nay dugc xem 1a TPS c6 chuc nang kép (bifunctional TPS) [5].
Qua trinh sinh téng hop hemiterpene (C5), monoterpene (C10),
sesquiterpene (C15) va sesterterpene (C25) thuong chi bao gom
su tham gia cua TPS loai I vdi vai tro loai bé nhom diphosphate
dé tao ra chat trung gian mang dién tich duong (carbocation) [6].
Tuong ty, mot sd diterpene (C20) dugc tong hop tir geranylgeranyl
diphosphate (GGPP) hodc nerylneryl diphosphate (NNPP) chi
thong qua mot cht trung gian dang “carbocation” boi cic TPS
loai I [7-9]. Nguoc lai, mot 30 diterpene khac dugc téng hop thong
qua con dudng phirc tap hon, trong d6 TPS loai IT hodc mién chia
motif DDXD ciia TPS chire ning kép xtic tac qué trinh chuyén hoa
(GGPP) thanh chét trung gian prenyl diphosphate mang cau trac
vong doi, sau do TPS loai I hodc mién chira motif DDXXD cua
TPS chirc nang kép loai bo nhom diphosphate va hinh thanh chat
trung gian “carbocation” [10, 11].

Phan tich cdy tién hoa duya trén so sanh trinh tu cia cac gen/
protein TPS tir thyc vat da chia ho enzyme nay thanh 7 phéan
ho, véi nhitng TPS thudc cting mdt phan ho thuong c6 hoat tinh
xuc tac twong tu nhau: TPS-a (sesquiterpene synthase), TPS-b
(hemiterpene synthase va cc monoterpene synthase tong hop
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Abstract:

Hevea brasiliensis is the only tree species grown to produce natural
rubber. The method of harvesting latex by slicing a groove into
the bark of the tree mimics a mechanical wounding. In addition,
rubber trees could be frequently exposed to pest and pathogen
attacks through the scraped bark region. Terpenoids are a
group of specialised compounds that play an important role in
plant-environment interactions, especially in plant response to
stress factors. The diversity of terpenoids is mainly determined
by enzymes of the terpene synthase (TPS) family. Screening the
RNA-seq data of H. brasiliensis revealed the presence of many
putative TPS genes expressed in the bark tissues of rubber trees;
however, their function has not been studied. This paper presents
the identification of a TPS gene transcript variant (designated as
HbTPS6L-XI) from the bark tissues of H. brasiliensis RRIV 209.
Through the analysis of the phylogenetic tree, the presence of
conserved motifs, and the signal peptide sequence region of the
protein, as well as structural homology to known sesquiterpene
synthases from other plants, HbTPS6L-X1 was predicted to
belong to the TPS-a subfamily, be localised in the cytoplasm
and catalyse the conversion of farnesyl diphosphate (FPP) to
sesquiterpenes. These in silico functional characteristics are the
basis for designing experiments to confirm the in planta biological
function of HbTPS6L-X1 protein.

Keywords: Hevea brasiliensis, terpene synthase, terpenoids, TPS-a
subfamily.

Classification number: 4.6

monoterpene vong), TPS-c (copalyl diphosphate synthase va ent-
kaurene synthase), TPS-d (cac terpene synthase dic trung cho
thuc vat hat tr'?m), TPS-e/f (ent-kaurene synthase va cac diterpene
synthase khac, ciing mot sé monoterpene synthase va sesquiterpene
synthase), TPS-g (c4c monoterpene synthase tong hop monoterpene
dang mach h¢ hodc nhanh) va TPS-h (cic terpene synthase déc
trung cho nhom cay khong hat Selaginella) [5].
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Khi nghién ctru k¥ cau tric cua TPS, cac nha khoa hoc d xéc
dinh duoc mot $6 motif quan trong ddi véi hoat dong xtic tac cla
enzyme [7]. Trong truong hgp cua cac sesquiterpene synthase
(STS), ngoai motif giau aspartate DDXXD dic trung cua TPS
loai I, cdc STS con c6 cac motif bao ton khac tham gia vao phan
ung xuc tac nhu NSE/DTE va RXR [12-14]. Phén ky nuée (chudi
alkyl) cta co chit FPP duoc huéng vao khoang tdm hoat dong.
Phan wa nu6e (nhém diphosphate) cia FPP duoc ¢b dinh giita
motif RXR va cdc ion kim loai hoa tri I Mg2+ hodc Mn2+, nhiing
cofactor nay dugc neo boi hai motif DDXXD va NSE/DTE ¢ 16i
vao tAm hoat dong. Goc Asp (D) thir nht cing véi Asp cudi cling
ctia motif DDXXD lién két voi 2 nguyén tir Mg2+, trong khi bg ba
Asn (N) - Ser (S) - Glu (E) hoac Asp (D) - Thr (T) - Glu (E) cta
motif NSE/DTE lién két voi nguyén tir Mg2+ con lai. 3 nguyén tir
Mg2+ va 2 gbe Arg (R) bao ton ciia motif RXR ¢b dinh co chét
FPP trong tim hoat dong ctia STS [15]. Motif RXR dugc tim thiy
& cach motif DDXXD khodng 35 axit amin vé phia dau N. N dinh
vi trén mot vong cé cdu tric linh hoat nhung ciu tric vong ndy tro
nén trat ty va on dinh hon khi enzyme gan véi co chat [14]. 2 gbc
Arg (R) trong motif RXR dugc cho 1a tham gia tao phirc v6i nhom
diphosphate tich ra sau budc ion héa co chat FPP va hudng nd
ra khoi tai ky nudc - noi “carbocation” tiép tuc trai qua qua trinh
déng vong hodc sip xép lai cdu tric dé tao thanh céc san phim
sesquiterpene [14].

Hién nay, cac dit liéu trinh tu by gen (genome) va hé gen biéu
hién (transcriptome) ctia mot s6 dong cao su H. brasiliensis da
duoc cong bb va ngdy cang duoc hoan thién, mang lai nhiéu thuan
loi cho viée phat hién va nghién ctru chire nang cac gen lién quan
dén qué trinh chuyén hoa cac hop chit thir cp, trong do c6 cac gen
TPS. Phan tich dit li¢u trinh tu bd gen va hé gen biéu hién cua H.
brasiliensis RRIM 600 (http://matsui-lab.riken.jp/rubber/search.
html) [16] cho thdy c6 nhiéu gen TPS hién dién & vo than cay cao
su nhung chitc ning cua cdc gen ndy van chua dugc nghién ciu
va cong bo.

Trong nghién ctru nay, chung t61 phén 1ap tr vo than cdy cao
su H. brasiliensis RRIV 209 mot bién thé ban sao cua gen TPS (ky
hi¢u HbTPS6L-X1). HbTPS6L-X1 twong tng véi "hit" trinh tu c6
mi sb Hb_001271_040 trong co so dit liu trinh t bd gen va hé gen
biéu hién cta H. brasiliensis. Dya trén trinh tw HbTPS6L-X1 da
phan 1ap, nhém nghién ctru du doan mot sb dic diém chire nang ciia
protein duoc mi hoa boi gen nay, bao gdm vi tri dinh vi trong té bao
va hoat tinh xuc tac, thong qua phan tich phan ho TPS, xac dinh sy
hién dién cua céc motif bao ton, du doan vung trinh ty peptide tin
hiéu cua protein va mitc do twong ddng trong cu tric khong gian
cua nd so voi cac sesquiterpene synthase da nghién ctru.

2. Déi tuong va phuong phap nghién ciu
2.1. Poi twong

Céy cao su H. brasiliensis RRIV 209 dugc trong tai Vién
Nghién ctru Cao su Viét Nam (huyén Bau Bang, tinh Binh Duong,
Vi¢t Nam).



2.2. Phin lgp trinh tw bién thé bin sao HbTPS6L-X1

Trinh tw ma hoa protein HbTPS6L-X1 dugc phan Iap bing PCR
v6i khuon 13 cDNA chuan bi tir md v6 than cy cao su H. brasiliensis
va cdp mdi cho phép nhan ban dic hiéu ca 2 trinh ty ban sao du
doan cta gen. Moi xudi HbTPS6L-F va moi nguge HbTPS6L-R
lan lugt ¢6 trinh ty 1a: 5’-ATGGAAGTGCAACCTCATTTAC-3’
va 5- GGGAAAGACATATATACGAAACTCAT-3’. PCR dugc
thuc hién dudi sy xac tac cia Phusion DNA Polymerase (Thermo
Scientific) v6i chu trinh nhiét nhu sau: 98°C/30 giay; 38 x (98°C/10
gidy, 58°C/30 gidy, 72°C/90 gidy); 72°C/10 phut; 4°C/o0. San pham
ctia phan tmg PCR duogc dién di song song véi thang chudn DNA
trén gel agarose 1%, sau d6 dugc tinh sach tir gel bang bg kit EZ-10
Spin column DNA gel Extraction (Thermo Scientific) theo hudng
dan ciia nha san xuat.

2.3. Tao dong HbTPS6L-X1 vao vector pJETI.2/blunt

San pham PCR dic hidu (HbTPS6L-X1) dugc chén vao vector
pJET1.2/blunt thong qua phan tmg ndi. San pham ndi duoc bién
nap vao té bao E. coli TOP10 kha nap. Sau d6, sin pham bién nap
duge trai trén dia LB c6 chira khang sinh ampicillin 100 pg/ml
va U ¢ 37°C trong 14-16 gid. Cac thé bién nap moc trén dia moi
trudng LB b sung ampicillin dugc sang loc bing PCR khuén lac
v6i moi HTPS6L-R bt cap dic hiéu voi gen va moi pJET1.2-F
(5’-CGACTCACTATAGGGAGAGCGGC-3") bit cip dic hidu voi
vector. Khuan lac don ctia dong té bao E. coli TOP10 cho két qua
sang loc duong tinh dugc nudi nhan sinh khéi dé tach chiét plasmid.
Trinh ty phan lap da dong hoa dugc giai ma va duoc so sanh véi trinh
tu du doan ban d4u bang cac phan mém tin-sinh hoc chuyén dung
nhu: ClustalW, Blast...

2.4. Phén tich trinh tw ciia HhTPS6L-X1
2.4.1. Dy doan phan ho ciia HhTPS6L-X1

Pé x4c dinh phan ho cua protein HhTPS6L-X1, trinh tu axit amin
ctua HbTPS6L-X1 dugc so sanh vdi cac trinh tu protein TPS dai dién
cho 5 phan ho TPS khac nhau cua ca chua Solanum lycopersicum -
loai thyc vét duy nhét c6 toan bo hé gen TPS di duoc phan lap va
khao sat chirc ning [8, 17, 18]. Cu thé, cac trinh tu TPS tham chiéu
dugc st dung cho phan tich phan ho bao gdm SITPS12 va SITPS31
(TPS-a), SITPS3 va SITPS27 (TPS-b), SITPS40 va SITPS41
(TPS-c), SITPS37 va SITPS39 (TPS-g), SITPS20 va SITPS24 (TPS-
e/f). Cy pha hé duoc thiét 1ap thong qua bd cong cu phan tich ETE3
v3.1.2 (http//www.genome.jp/tools/ete/) [19], trong d6 cac trinh ty
duoc giong cot boi phan mém MUSCLE v3.8.31 [20] va cdy pha hé
duoc dung boi phan mém IQ-TREE 1.5.5 [21].

2.4.2. Dy doan viing trinh tu peptide tin hi¢u (transit peptide)

Vung trinh ty “transit peptide” cia HbTPS6L-X1 duge du doan
bang 2 phuong phap khac nhau. Phuong phap thir nhét dya trén phan
tich két qué sip giong cot trinh ty protein nay voi nhimg TPS thudc
cung phan ho va c6 ving “transit peptide” da duogc xac dinh. Phuong
phap thir hai dya trén két qua du dodn trinh tu peptide van chuyén
dau N cua protein bi chuong trinh TargetP 2.0 [22].
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2.4.3. M6 hinh héa tiong dong cdu triic protein

M& hinh cdu trac ciia HBTPS6L-X1 duoc du doan boi AlphaFold
2 [23, 24]. Interpro dugc su dung dé du doan cac mién bao ton co
thé ¢6 trong cdu tric ciia protein [25]. Sw chong lap cu trac dy doan
ctia HbTPS6L-X1 véi cdu triic mau 5-epi-aristolochene synthase
(NtEAS4) (PDB id: SEAT) duoc thuc hién thong qua chuong trinh
ChimeraX [26]. Cau triic mau (template) duoc chon tir thu vién cu
tric PDB dua trén két qua danh gia boi chuong trinh phan tich xau
chudi (threading) LOMETS [27]. Gia tri can bac hai cta do Iéch binh
phuong trung binh (Root Mean Square Deviation, RMSD) giita cu
tric nghién ctru (HbTPS6L-X1) va cdu triic mau (NtEAS4) duoc tinh
theo toa d6 ctia nguyén tir Ca boi ChimeraX.

3. Két qua va ban luan

3.1. Phan tich in silico sy hi¢n di¢n ciia trinh tw ma hoa terpene
synthase 6 (HbTPS6L CDS) ¢ cdy cao su H. brasiliensis

“Hb_ 001271 040”1a mot trong nhiing “hit” trinh ty ma hoa terpene
synthase gia dinh dugc ghi nhan tir két qua tra ctru thong tin bo gen
cao su H. brasiliensis RRIM 600 (http://matsui-lab.riken.jp/rubber/
search.html) véi tir khoa “terpene synthase” va “terpene cyclase”. Két
qua BLAST co so dit li€u “nucleotide collection” ciia NCBI voi trinh
tur truy van “Hb 001271 040” cho thiy xuét hién dau tién trong danh
sach céc “hit” co mirc do twong dong cao véi “Hb 001271 040”14 2
bién thé ban sao ciia gen voi chu giai chirc ning dw doan 1a “Hevea
brasiliensis probable terpene synthase 6” (E-value = 0). Hai bién thé
nay ¢6 ma so truy cap lan lugt 1a XM _021794026.1 (HbTPS6L-X1_
insilico) va XM_021794027.1 (HbTPS6L-X2 _insilico).

bé phan 18p CDS HbTPS6 dua trén trinh tu nucleotide cua 2 bién
thé dy doan, mdi xudi HbTPS6L-F duoc thiét ké bt cip bd sung véi
vung trinh ty ¢6 chira codon m& dau ciia gen HhTPS6L va mdi nguoc
HbTPS6L-R bit cip bo sung voi ving 3°UTR ciia gen (hinh 1). Két
qua kiém tra tinh dc hiéu cia moi bang chuong trinh Primer-BLAST
cho théy, cap mdi da chon bét cap bd sung vdi ca 2 trinh tu bién thé
HbTPS6L-X1_insilico va HhTPS6L-X2_insilico. San pham nhan ban
duoc du doan ¢ kich thude 1an lugt 13 1707 (HbTPS6L-X1 insilico)
va 1458 bp (HbTPS6L-X2 _insilico).

>XM_021794026.1 PREDICTED: Hevea brasiliensis probable terpene synthase 6
(LOC110642084), transcript variant X1, mRNA
TTCCAAGCATTTGGACAAAGTATACAAGCACCTARGT TACGTGCTATACTTCTCCTTCCTTTTCCTCCTG
HbTPS6L-F

GCGAAAAATGGAAGTGCAACCTCATTTARAGCCAAACACTGACCAAACCAAAATTCGCTCAGTGTTCCCT
CCTCCTGTGTGGGATTCTTACAGCTTTACTTCTTTTTCTTTGCTGGACTCAGAATATGAATCGTGGACTA
GACGGGTGGAAACGCTCAAAGAAAAGGTCAAAGACATGTTAATGGCTGATGCAAGTAATCCGATCAAGAA
AATTGAATTGATTAACTTATTATGCCGTCTTGGTTTATCATATCATTTTGAGAGGGAAATTGAAGAACAA
TTAATTCATATTTTTAATTGGGTTCCTCAACTCTTTGATGAAAATGATTATGATCTCTACACTACAGCTC
TCCTTTTTCAAGTCTTGAGACAACACGGATTCARRATGACTTGTGATGTGT TCAAGAAATTCAAGGACAG
CAATGGAGAGTTCAAGAAGAGCATCATCARAGATGTGAGAGGCATTCTCAGCTTGTATGAAGCAAGTTTT
ATGAGIGTGCATGGAGAAGATATTCTCGATGAAGCTCTTGAATTTACAAGG TCACACCTGGAGTCATTGG
CTATGCAATCAAAACCCCATTATTCTGAACGTATAAAGAATGCTCTGATCCTTCCGTTTCACAAGGGAGT
ACCCAGAGTAGAGGCTTGGCAATACATCTCTTTCTATGAAAAAGAAGAATCTCCAAATGAATTCCTACTC
GAATTTGCAAAATTAGATTTCAATCGAGTGCAATTATTGCAGAGAGAGGAGCTCAAGGTGATGGCAAGGT
GGTGGAAAGACTTAARATCTTGCAGAGAAACTTCCCTATGCAAGAGACAGACTTGTGGARATCTATTTCTG
GGCGTGTTCCATTCAGT TTGAGCCTCAACTTGCTCTTTCAAGGATGATGATGGCCAAGTATTTGAARATG
ATATCACTAGCTGATGACACATACGATGCATATGCTAARATGAAGGAAGTCAATGCCTTCACAGATGCTA
TCGAGAGGTGCACTATTGATGCTACTGACGAACTGCCAGATTACATGAAAGTTTTCTACAAGGAATTACT
GAATGTTTTTGAGGAAACAGAGAATATTGCGAGTAAGGAAGGAAGATCCTACTGTGCCTATTACGTAAAA
GAAGAATTTAAAAACTTGTTGAGATCCTATCGCATGGAGGCACAGTGGTTTAATGAAGGGTATGTGCCAA
CATTTGATGTGTATTTGCAAAATGGTTCTGAGTCAAGCGGCTATAGCTTAGTTGTAGCAGCAGGCTTTAT
TGGAATGGAAAAGATTGCAGGGATCAAAGAATATCAGTGGCTTCAAAGTAACCCAAAAATTGTCAAAGCT

CTTCATCGGTAGAGTGCTACATGAAAGAACATGATGTTTTAGAGAAGAAGGCTGTGGAAGAGATTCTTAA
AATTTGTGCAAATGCATGGAAGGACATCAACGAAGAATGCATGAAGCCAACTGCTCTGCCAAGTCCTATT
CTCCAATTGTTGGTTAACCTTGCTCGAATAACAGAGGTTTTTTACAGATTTGACGACTCCTACACCAACC
CATCAAGTCTGAAAGATAAAATTACAGCATTGCTTCTGGAGCCACTTCCTTTGCAAGACCAAGTTAATAT
ATAATACGERTGAGTTTCGTATATATGTCTTTCCCCTGCTTGGCTTGGATTGTCCCTGTGCCGGARAGGCA
HbTPS6L-R

AGAATAAATAGTGTGCTTTGCTTTGCTATATATCAGTTGTTGTAAAATAAAACAAATGATCGAGAGGCCA
AACACTATGTGTCATCTCTCTCTGCATCTTAATTATGAATAATTAAGGTGCTATGCTTTGTAATTTGATA
ATGTGTGCAATTTTATGTTTCTTAAAAAAAAAAATATGTGAATAGATGATA

Hinh 1. Vi tri bat cip bd sung cta mdi xudi HbTPS6L-F va méi ngwoc HbTPS6L-R
trén trinh tw ban sao dw doan HbTPS6L-X1_insilico va HbTPS6L-X2_insilico.

12



Khoa hoc Néng nghiép | Céng nghé sinh hoc trong néng nghiép, thlly san

Phén duoc in dam tuwong tng vi tri codon mé dau va codon
két thuc. Miii tén chi vi tri bat cip cua moi xudi (HbTPS6L-F)
va mdi nguge (HbTPS6L-R). Poan phia trude codon mé dau va
phia sau codon két thic 1an lugt twong Gmg véi ving 5° UTR va
3’UTR. Boan dugc gach dudi twong tng vdi vung trinh ty chi ¢o
0 HbTPS6L-X1 _insilico nhung khong c6 & HbTPS6L-X2 _insilico.

3.2. Két qua phén lip trinh tw ma héa HbTPS6L (CDS
HbTPS6L)

PCR nhan ban vung trinh ty ma hoéa cua gen HhTPS6L duge
thue hién voi khuon 1a cDNA chudn bi tir mé vo cia cay cao su H.
brasiliensis va ciap moi HhTPS6L-F va HhTPS6L-R. Két qua dién
di san phdm PCR (hinh 2) cho thy, & giéng 3 xut hién mot vach
bang c6 kich thudc ¢ khoang gitta vach 1500 va 2000 bp so vdi
thang chuan DNA 1 kb, phit hop véi kich thudc du doan ciia phin
doan HbTPS6L-X1 _insilico (1707 bp), con ddi chimg am khong
xuét hién vach bang trong ty (hinh 2, giéng 1).

2000 bp

1500 by 1707 bp

Hinh 2. Két qua dién di san phdm cta PCR véi cap méi HbTPS6L-F va
HbTPS6L-R. 1: déi chirng am khong bd sung khuén cDNA; 2: thang DNA
chuan 1 kb; 3: san phdm ctia phan (ng PCR v6i khuon cDNA tir md vé than
cay cao su H. brasiliensis.

2000 bp

1769 bp
1500 bp

Hinh 3. Két qua sang loc dong té bao E. coli TOP10/pJET1.2/blunt-
HbTPS6L bang PCR k'huén lac. 1: thang chudn DNA 1kb; 2: san pham PCR
khuan lac cla dong té bao E. coli TOP10/ pJET1.2/blunt-HbTPS6L; 3: doi
chirng am.

San phém PCR ddc hi¢u (du doan 1a phan doan HhTPS6L-XT)
duoc tinh sach va chén vao vector pJET1.2/blunt. Két qua sang loc
bing PCR khuén lac dong té bao E. coli TOP10 nghi ngy mang
plasmid pJET1.2/blunt-HbTPS6L-X1 dugc md ta ¢ hinh 3. Giéng
2 xuat hién mot vach bing twong tng v6i san phim nhan ban 1769
bp trong truong hop plasmid c6 mang doan chén HhTPS6L-X1.
O giéng 3, dbi chimg am khong xuat hién vach bing twong ty.
Két qua nay cho thiy, khudn lac don duoc st dung trong PCR
c6 thé 13 ctia dong té bao E. coli TOP10 chira plasmid pJET1.2/
blunt-HbTPS6L-X1. Vi vay, khuan lac nay dugc nuodi nhan sinh
khoi dé tach chiét plasmid. Plasmid duoc giri giai trinh tu véi cip
moi pJET1.2-F va pJET1.2-R nham xac dinh trinh tu ctia doan gen
duoc cheén.
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Khi BLAST co s¢ dir liéu “nucleotide collection” ctia NCBI
voi trinh ty HhTPS6L-X1 duge phan 1ap, chiing toi ghi nhén trinh
tw ¢6 mé s6 truy cap P(HbTPS6L-XI_insilico) xuat hién dau tién
trong danh sach céc trinh ty trong dong véi trinh tw truy van, voi
ty 1¢ phan trim trinh ty giong nhau 13 98,63% (phy lyc 1). Trinh
tw HbTPS6L-X1 phan lap tir H. brasiliensis RRIV 209 sai khac 23
nucleotide so voi trinh tur bién thé du doan XM _021794026.1 tir
H. brasiliensis Reyan7-33-97. Su sai khac nay co thé da phan anh
bién di di truyén giira 2 dong cao su. Bén canh do, kha nang co 16i
phét sinh lién quan dén qué trinh giai va lp rap trinh tu bo gen cay
cao su ciling khong dugc loai trir.

3.3. HbTPS6L-XI thugc phin hg TPS-a va dwgc dy dodn
dinh vi trong té bao chat

Mot sb dic diém chirc ning ciia protein TPS ¢ thé dwgc du
doén thong qua phan tich trinh ty ctia ching. Két qua phan tich cay
tién hoa dua trén so sanh trinh tu axit amin ctia protein ma hoa bai
HbTPS6L-X1 véi céc trinh ty TPS thude 5 phan ho TPS khac nhau
¢ thuc vat hat kin (vdi ca chua Solanum lycopersicum 1a dai dién
6 toan by hé gen TPS da dugce nghién ctru chirc ndng) cho théy,
HbTPS6L-X1 ¢ mirc d bao thu trinh tu cao nhit véi cac terpene
synthase thudc phan ho TPS-a: SITPS12 (39.22%), SITPS28
(42,67%), SITPS31 (43,47%) va SITPS36 (43.92%) (hinh 4). Cac
TPS trong phan hg TPS-a thuong c6 hoat tinh xtic tac chinh la
sesquiterpene synthase [5].
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Hinh 4. Cay tién héa dworc thiét 1ap dwa trén so sanh cac trinh tw axit amin
cta HbTPS6L-X1 véi cac trinh tw TPS dai dién cho cac phan ho TPS khac
nhau & thwe vat hat kin. Phan tich tién héa dwoc thuc hién theo phwong
phap Maximum Likelihood dwa trén 14 trinh tw SITPS cla ca chua Solanum
lycopersicum va trinh tw HbTPS6L-X1 dwoc phan 1ap tir vé than cay cao su H.
brasiliensis. Cac sb & cac nhanh cay thé hién chi s6 bootstrap dwoc phan tich
tlr 1000 Ian 13p lai. Ma sb truy cap cla céc trinh tw SITPS nhw sau: SITPS3
(G1JUH1), SITPS5 (Q1XBUS5), SITPS12 (D5KXD2), SITPS20 (C1K5M3),
SITPS24 (NP_001307929.1), SITPS25 (G5CV49), SITPS27 (G5CV48),
SITPS28 (G5CV47), SITPS31 (G5CV46), SITPS36 (G5CV42), SITPS37
(G5CV41), SITPS39 (NP_001306121.1), SITPS40 (G5CV38), SITPS41
(XP_010324500.1).

Két qua sip giong cot trinh tu protein HbTPS6L-X1 voi cac
trinh tu TPS thudc phan ho TPS-a ¢ nhiing loai thuc vat khac cho
thay, HbTPS6L-X1 ¢6 dit 3 motif chirc ning DDXXD, NSE/DTE
va RXR cua TPS loai I (hinh 5) [5]. Cac motif DDXXD va NSE/
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DTE thuong dinh bi trén 2 xoan a déi dién nhau ¢ 161 vao tim hoat
dong ciia TPS loai I va lién két voi cac dong yéu to (Mg hodc Mn?*)
dé ho trg ion hoa co chat prenyl diphosphate thanh “carbocation”
- chat trung gian mang dién tich duong trong phan (g tong hop
terpene [12, 13, 28]. Motif NSE/DTE thudng it dugc bao ton hon
voi trinh ty “consensus” 1a (L,V)(V,L,A)(N,D)D(L,I,V)X(S,T)
XXXE [29] va motif nay hién dién trong HbTPS6L-X1 véi trinh
tu 1a LEN450DIVS454HQAEA458. Ngoai ra, motif giadu arginine
RXR nam cach motif DDXXD 33 axit amin vé phia dau N ciing
c6 mat trong trinh tu protein HbTPS6L-X1 (hinh 5). Déng luu y,
HbTPS6L-X1 khong chita R(R)X W - motif tham gia trong qua
trinh dong phan hoa tao cac san pham terpene mach vong [30]. Vi
vay, HbTPS6L-X1 dugc du doan la mot sesquiterpene synthase
v6i kha ning xiic tac tao san pham sesquiterpene mach hg.
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Hinh 5. Két qua sap giong cét trinh tw protein HbTPS6L-X1 va cac trinh tw
TPS thudc phan ho TPS-a.

Hau hét cac TPS thude phan ho TPS-a khong chira doan
peptide tin hiéu & ddu N va ching thuong dinh vi & t& bao chat,
trlr mot s it truong hop ngoai 1¢ nhu SITPS36 [18]. Nhing TPS-a
khong co peptide tin hiéu ¢ dau N thuong chi chira mot Met cich
motif bao ton R(R)X W khong qua 18 axit amin vé phia ddu N, con
cac TPS-a co pept1de tin hi¢u s& chira thém ving trinh ty bét dau
voi Met ¢ trude Met vira néu [17].

Két qua sdp giong cot trinh ty ¢ hinh 5 cho thiy, HbTPS6L-X1
chi ¢6 mdt Met mg dau cach chudi trinh ty can chinh (align)
v6i motif R(R)X8W 14 axit amin v& phia diu N. Bén canh do,
trinh tu protein HbTPS6L-X1 ¢6 chidu dai twong duong véi cic
protein TPS-a khong c6 ving peptide tin hiéu & dau N (AtTPS12
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[31], AtTPS13 [31], GhDCS1 [32], SITPS12 [17], SITPS28
[18], SITPS31 [17], VvValCS [33], ZmTPSS [34] va ZSS1 [35]).
Chuong trinh TargetP 2.0 [22] ciing cho ra két qua du doén twong
tu. Tong hop cac két qua phén tich trinh tw, HbTPS6L-X1 duoc
du doan khong chira peptide tin hiéu & dau N va dinh vi ¢ té bao
chat - noi qué trinh sinh téng hop farnesyl diphosphate (FPP) xdy
ra. Du dodn nay ciing phu hgp v6i nhan dinh rﬁng HbTPS6L-X1,
mot thanh vién cua phan hg TPS-a, c6 thé hoat dong nhu mot
sesquiterpene synthase, gitip chuyén hoa FPP hién dién trong té
bao chat thanh céc sesquiterpene mach ho.

3.4. HbTPS6L-X1 cé mé hinh ciu triic dw dodn twong dong
chdt ché voi cac STS di xac dinh

Do cdu tric protein thuong dugc bao ton hon so v6i trinh tir
ctia no, sy chong lap céu tric protein (superimposition) cho phep
danh gid muc do tuong dong v cau trac va chirc ndng giira protein
nghién clru vadi protein co cau tric va chiric nang da duge xac dinh
bang thuc nghiém. Duya trén dir liéu dau vao 13 trinh tw cu tric
bac mot ciia HBTPS6L-X1 va cac phan tir protein twong dong da
duoc giai ma cu tric, phan mém AlphaFold 2 dy doan mé hinh
céu triic cia HBTPS6L-X1 va hién thi cAu tric nay theo do tin cay
pLDDT cho ting axit amin trong chu01 (hinh 6). Két qua cho thay,
ngoai trir doan ¢6 cau triic xodn ngau nhién chira 20 axit amin dau
tién & dau N va doan chira 6 axit amin cudi cing & dau C ¢6 gia
tri pLDDT<50, cac axit amin ¢ phﬁn con lai ciia cdu trac déu co
pLDDL >70, vi tri cua céc axit amin d6 trong céu triic dy dodn co
d6 tin cdy cao.

(A) (A)
= pLDDT>90 o~

90 > pLDDT > 70
70 > pLDDT > 50
s pLDDT < 50

Hinh 6. M6 hinh c4u tric dw doan b&i AlphaFold 2 ctia HbTPS6L-X1. (A)
Céu tric du doan clia HbTPSBL-X1 dwoc hién thj theo do tin cay pLDDT cho
tirng axit amin trong chudi. Day mau bién thién tir xanh dén dé twong tng véi
do tin cay rat cao (pLDDT>90), cao (90>pLDDT>70), thap (70>pLDDT>50) va
rat thap (pLDDT<50) (B), C4u trac ctia HbTPSBL-X1 vai cac motif bao ton dic
trwng va cac mlen chirc nang dwoc dy doan béi Interpro: mién B dau N (mau
xanh khoi), mién a dau C (mau xanh 14) chiva cac motif DDXXD (mau vang),
NSE/DTE (méau dd) va RXR (mau hdng).

Két /qua phan tich sy hién dién cac mién (domain) co thé c6
trong ciu tric protein bang Interpro [25] cho thay, HbTPS6L-X1
chira mot mién cau tric & dau N (axit amin 37-200) (Interpro:
IPR001906) va mot mién & dau C (axit amin 227-550) (Interpro:
IPR034741) (hinh 6). Dy doan nay phi hop véi dic diém chung
ciia da s céc terpene synthase véi cdu triic bao gdm céc xodn o va
duogc t chtre thanh 2 mién: mién o & dau C chia tim hoat dong
vamién p & ddu N.
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Theo chuong trinh phan tich xau chudi (threading) LOMETS
[27] 5-epi-aristolochene synthase tir cay thudc 14 (NtEAS4) ¢6 cau
tric dimg dau trong danh sach cac mau cau tric duoc chon 1am khudn
(template) dé md hinh hoa cdu tric du doan ciia HhTPS6L-X1. Méau
NtEAS4 dugc chon (PDB id: SEAT) ¢6 cdu hinh tim hoat dong
dong bao ly Mg (cofactor) va farnesyl hydroxyphosphonate -
hop chat tuong dong vé cu tric voi co chat FPP. NtEAS4 c6 trinh
tu twong dong 64% voi HHTPS6L-X1 (hinh 5) va thudc phan ho
TPS-a v6i kha ning chuyén hoa FPP thanh (+)-5-epi-aristolochene
(sesquiterpene) [36].

Su chdng lap md hinh cu trac dy doan boi AlphaFold 2 ciia
HbTPS6L-X1 v6i khudn S-epi-aristolochene synthase (NtEAS4)
(PDB id: 5EAT) bang ChimeraX cho gia tri cin bac hai cia do léch
binh phuong trung binh (Root Mean Square Deviation, RMSD) tinh
theo toa d cua nguyén tr C_la 1,388 A. Gia tri RMSD nay nho hon
giatri khuyén nghi [37] va phan anh mirc d¢ tuong dong cao giira hai
cau triic dugc chong lap (hinh 7A).

(A)

Hinh 7. HbTPS6L-X1 c6 mé hinh cau tric dw doan twong déng chit ché
véi 5-epi-aristolochene synthase (PDB id: 5EAT). (A) Sw chdng l4p mo hinh
cAu tric dy doan bdi AlphaFold clia HbTPSBL-X1 (mau xanh dwong dam) va
cAu tric clia 5-epi-aristolochene synthase (mau nau nhat) khi gan véi faresyl
hydroxyphosphonate - hop chét cé céu tric twong ddng véi co chat FPP (mau
hdng) (PDB id: 5EAT) théng qua phin m&m ChimeraX. Gia tri RMSD tinh theo
toa do cla nguyén t& C_ 1a 1,388 A: (B) Hinh phong dai viing tam hoat dong dé
hién thi ré cac axit amin thiét yéu thudc motif DDXXD, NSE/DTE va RXR tham gia
vao hoat ddng xuc tac cla hai enzyme. Hinh tron mau xanh I cay va xanh dwong
nhat Ian Iugt mé phang Mg? (cofactor) va H,0.

Khi quan sat k¥ vung tam hoat dong cta hai protein trong mo
hinh chong lap (hinh 7B), ¢6 thé thay céc axit amin tryc tiép tham gia
vao hoat dong xtic tac thugc 3 motif bao ton (DDXXD, NSE/DTE va
RXR cua HbTPS6L-X1) dinh vi chong 1ap hodc st véi cac axit amin
da dugc chiing minh c6 vai tro thiét yéu voi hoat tinh xtc tac cua
STS noi chung va NtEAS4 noi riéng. Cu thé, Asp™® va Asp®'® trong
motif D**DTYD?" cia HbTPS6L-X1 ¢6 mét ¢ cung vi tri voi Asp™!
va Asp*® trong motif (D*'DTFD*®) ctia NtEAS4, c6 vai tro lién két
voi Mg?". Tuong tu, 6 motif NSE/DTE, bd ba Asn* - Ser** - Glu**®
(N#OS#4E*8) ctia HhTPS6L-X1 gan nhu chong lap véi b ba Asp*™ -
Thr*® - Glu*? (D*#T*®E*?) ctia NtEAS4 - chung tao lién két phoi tri
voi ion Mg? con lai (hinh 7B). Ngoai ra, Arg?® (motif R*DR) ctia
HbTPS6L-X1 cling dinh vi chong lap hoan toan v&i Arg?* (motif
R**DR) ctia protein mau, va cung vdi cac Mg dugc neo gilt boi
hai motif DDXXD va NSE/DTE ¢0 dinh co chat FPP trong tdm hoat
dong cta enzyme va tao di€u kién cho hoat dong xtc tac dién ra.
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4. Két luan

Bién thé ban sao HbTPS6L-XI phan lap tir vo than cia cdy
cao su H. brasiliensis RRIV 209 c6 kich thudc 1677 bp va ma hoa
chudi polypeptide dai 558 axit amin. Protein HbTPS6L-X1 chira
du 3 motif chitc nang ctua TPS loai I [a DDXXD, NSE/DTE va
RXR. Cac phan tich in silico cho thdy, HBTPS6L-X1 thudc phan
ho TPS-a, khong chira trinh ty ma hoa peptide tin hiéu ¢ diu N va
khong chira motif R(R)X,W tham gia trong qua trinh ddng phan
héa tao cic san pham terpene mach vong. Ciu tric dy dodn boi
AlphaFold 2 ciia HbTPS6L-X1 chdng lap vdi cdu truc cua 5-epi-
aristolochene synthase (PDB id: SEAT) (la mot STS) - voi gia tri
RMSD phan nh mirc d¢ twong dong cao giita 2 cAu trac dugc chong
ldp (1,388 A). Nhirng dir liéu phan tich in silico déu ung ho kha
nang HbTPS6L-X1 la mot sesquiterpene synthase dinh vi trong té
bao chat, xic tac chuyén hoa FPP thanh céc sesquiterpene mach ho.
Nhitng dic diém chic ning in silico vira néu 1a co s¢ dé thiét ké
cac khao sat thyc nghiém nham khing dinh chirc nang in vitro va in
planta cua HbTPS6L-X1.

Két qua sip giong cot trinh ty HbTPS6L-X1 da phén lap voi
trinh ty HbTPS6L-X1 _insilico (ma so truy cap XM _021794026.1).

XM_021794026.1
HbTPS6L-X1

ATGGAAGTGCAACCTCATTTACAGCCAAACACTGACCAAACCAAAATTCGCTCAGTGTTC
ATGGAAGTGCAACCTCATTTACACCCAAACACTGACCAAACCATAATTCACTCAGTGTTC

CCTCCTCCTGTGTGGGATTCTTACAGCTTTACTTCTTTTTCTTTGCTGGACTCAGAATAT
CCTCCTCCTGTGTGGGATTCTTGCAGCTTTACTTCTTTTTCTTTGCTGGACTCAGAATAT

XM_021794026.1
HbTPS6L-X1

XM_021794026.1 GAATCGTGGACTAGACGGGTGGAAACGCTCAAAGAAAAGGTCAAAGACATGTTAATGGCT
HbTPS6L-X1 AGAC:

XM_021794026.
HbTPS6L-X1

"

GATGCAAGTAATCCGATCAAGAAAATTGAATTGATTAACTTATTATGCCGTCTTGGTTTA
GATGCAAGTAATCCGATCAAGAAAATTGAA'

XM_021794026.1
HbTPS6L-X1

TCATATCATTTTGAGAGGGAAATTGAAGAACAATTAATTCATATTTTTAATTGGGTTCCT
TCATATC: AATTAATTCATATTTTTAACTGGGTTCCT

XM_021794026.1
HbTPS6L-X1

CAACTCTTTGATGAAAATGATTATGATCTCTACACTACAGCTCTCCTTTTTCAAGTCTTG
caacTc! CACTACAGCTCTCCTTTTTCAAGTCTTG

XM_021794026.1
HbTPS6L-X1

AGACAACACGGATTCA TCAAGGACAGCAATGGA
AGACAACACGGATTCAAAATGACTTGTGACGTGTTCAAGAAATTCAAGGACAGCAATGGA

XM_021794026.1 GAGTTCAAGAAGAGCATCATCA ABAGT

ATTCTCAGCT

HbTPS6L-X1 GAGTTC: ATCATC: ATTCTCAGCTTGTATGAAGCAAGT
XM_021794026.1 TT TC! TCTTGAATTTACAAGGTCACAC
HbTPS6L-X1 T AAGGTCACAC

XM_021794026.1

CTGGAGTCATTGGCTATGCAATCAAAACCCCATTATTCTGAACGTATAAAGAATGCTCTG
HbTPS6L-X1 C.

CTGGAGTCATTGGCTATGCAATCAAAACCC! TCTG

XM_021794026.1 ATCCTTCCGTTTCACA cc. TTGGCAATACATCTCTTTCTAT
HbTPS6L-X1 ATCCTTCCGTTTCAC! CC: ATACATCTGTTTCTAT
XM_021794026.1 TCC TCCTACTCGAATTTGCAAAATTAGATTTCAATCGA

HbTPS6L-X1 A TCGA

XM_021794026.1 GTGCAATTATT TC, AGACTTAAAT
HbTPS6L-X1 GTGCAATTAT! TC. TTAAAT
XM_021794026.1 cTTGC: TTCCCTATGC AGAC! TATTTCTGGGCGTGT
HbTPS6L-X1 CTTGCAGAGAAACTTCCCTATGCAAGAGACAGA! TATTT

XM_021794026.1 TCCATTC: CTCAACTTGCTCTTTC TTGAAA
HbTPS6L-X1 TCCATTC: CTCAACTTGCTCTTTCAAGGAC! TTGAAA

ATGATATCACTAGCTGATGACACATACGATGCATATGCTAAAATGAAGGAAGTCAATGCC
ACATACGATGCATATGCTACAATGA AATGCC

XM_021794026.1
HbTPS6L-X1

XM_021794026.1
HbTPS6L-X1

TTCACAGATGCTATCGAGAGGTGCACTATTGATGCTACTGACGAACTGCCAGATTACATG
TTCACAGAAGCTATCGAGAGGTGCAGTATTGATGCTACTGACGAACTGCCAGATTACATG

AAAGTTTTCTAC: TAC TTT
AAAGTTTTCTACAAGGAATTACTGAATCTTTT

XM_021794026.1
HbTPS6L-X1

AGAGAATATTGCGAGTAAG

XM_021794026.1 GAAGGAAGATCCTACTGTGCCTATTACK TTAAAAACTTGT c
HbTPS6L-X1 TTACGTA o c
XM_021794026.1 TATCGC; AC CAAC. TTG
HbTPS6L-X1 TATCGC; AC. CAAC.

XM_021794026.1 CAAAATGGTTCTGAGTCAAGCGGCTATAGC AGCAGGC TG
HbTPS6L-X1 CAAAATGGTTCTGAGTCAAGCACCTATGGC! AGCA

e R Rk ARk KRR Rk ok ok ok e ko ek ok ok ko ok kR

XM_021794026.1 AR
HbTPS6L-X1

AGTGGCTTCAAAGTAACCCAAAAATTGTCAAA
A T cC. ARA

XM_021794026.1 cer GGTA GAACGACATAGTATCCCACCAGGCTGAGCAAAAG
HbTPS6L-X1 GcreT GGTACTT 2 GAACGACATAGTATCCCACCAGGCTGAGCAAAAG
XM_021794026.1 TCTGCTTCATC TAC
HbTPS6L-X1 GCT TC TAC.

GTGCAAATGC. ATCAAC
AAGGCTGTGGAAGAGATTCTTAAAATTTGCGCAAATGCATGGAAGGACATCAACGAAGAA

XM_021794026.1
HbTPS6L-X1

XM_021794026.1 TGC CAACTGCT
HbTPS6L-X1 TGCATGAAGCCAACTGCTCT

AGTCCTATT CTT
AGTCCTATTCTCCAA: TTGCTCGA

XM_021794026.1
HbTPS6L-X1

ATAACAGAGGTTTTTTACAGATTTGACGACTCCTACACCAACCCATCAAGTCTGAAAGAT
ATAACAGAGGTTTCTTACAGATTTGACGACTCCTACACCAACTCATCAAGTCTGAAAGAT

XM_021794026.1
HbTPS6L-X1

AAAATTACAGCATTGCTTCT
AAAATTACAGCATTGCTT

GCCACTTCCTTT
GCCACTTCCTT

AGACCAAGTTAATATATAA
AGACCAAGTTAATGTATAA
e

[£]
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Chinh phi Viét Nam.
57 | Cao Dinh Himg, Lé Tran Chung, Nguyén Thi Thanh Thiiy, Pham Tudn Nam Tinh toan so' b thity nhiét 1o phan ing mé dun nhé dua trén cong nghé 1o phan img ACPRS0S. 8 40
58 Trong Thi Binh Giang, Ducong Tudn Hieng, Vi Pic Loi, Hodng Thi Fiuomg Thio Xic d.inh‘céf Sélt phztim c.ﬁa phén ding khir dién héa nitrat trén xic tic Cu bang phwong phap quang phd hp thy s
UV-Vis va sic ky khi online.
5 Vi Minh Bic, Nguyén Than Liém, Bang Thi Kim Chi, Neuyén Chiu Giang Nghién ciru da’nl.l gia kha ning phan hity sinh hoc ho;‘m’ toéln clia mang nhl:ra trén co s tinh bt sén va nhya 8 50
poly(butylene adipate-co-terephthalate) theo phwong phap dinh lugng CO, sinh ra.
60 | Trdn Thanh Hang, Trdn Nhe Chi, Lé Van Chiéu, Bii Thanh Ting, Nguyén Thi Thanh Van Nghién ciru phat trién bj diéu khién hoc 1ip cho hé thng tao vi giot cht long theo yéu cAu (droplet-on-demand). | 8 56
z ropea A R TA e FTR Y Anz z X A AL . A A 2 .
61 Vii Thi Minh Chdu, Nguyén Trong Hiép, Mai Quang Tuyén, Nguyén Puee Thinh, Lé Thu Thiiy, Lé Minh Tudn E::h gi hifu suit xir I nue thi ting nghe binh tring bing cong nght bilm hogt tinh b sung ché phim sinh 8 61
6| i i Thi, T Thi Thim, D3 Vi Did, Nt Quang Fiy, Pham Ba Vit dT'(:):] ;ru hoa quy trinh phén tich polybrominated diphenyl ethers (PBDES) trong chat thii nhya tir san phim gia g 6
6 Lé Qu(i"c Tucn, Nguyén Vn Puea, Nguyén Quoc Himg, Nguyén Hoang Long, Nguyén Thi Thu Ha, Nguyén Nghién ciru, thir nghi¢m cdng ngh¢ song am bé mat khong dy thy dng dé giam sat nhiét dj trong cic thiét bi 1088 | 19
Thi Hue dan din cao ap.
64 Tr,d,n l{dn H'i_ép % f/linh ,Tl@i' Nguyen Huy Khn, Vi Xuin Manh, Neuyen Huy Cong, Neuyen Ding Co, Ngubn phat cho may han siéu im sir dung mang rung gbm 4p di¢n tmg dung han trén chat li¢u vii khong dét. | 10DB | 24
Bui Dinh Tii, Nguyen Hai Binh i ' : ’ '
65 Nguyén Vin Thieong, Tran Xudn Thinh, Giang Manh Khéi Cac phwong phap ning cao an toan cho robot cjng tic nguoi - may. 10bB | 30
66 Lé Thi Hu,}'én, Truong Minh Ngoc, Ho Viét The, Nguyén Ba Tho, Nguyén Thi Lién ;:rlalziel;i;ysr?czsﬂ:irt(l)éa::; :::;‘i Ti (::x ;‘;};JTZZ;:: llj l)l.an higp cht tannin ¢ hogt tinh Khng vi khudn Vibrio 10bB | 35
6 Nguyén Dao Thanh Huong, Ho Thi Nguyét, Triwong Minh Ngoc, Lé Thanh Binh, D6 Thi Mai Trinh, T6i wu hoa ﬂiétl kién tach chiét saponin steroid til‘ 1a cay C'ostus pictus bing phwrong phap dap ing bé mit va khio 10BB | £
Biii Duong Xudn An sit khing khuan ciia cao chiét thu duwgc trong dieu kién toi wu héa.
68 Neuyén Bi Tho, Truong Minh Neoc, L6 Thi Huyén, Neuyén Thi Licn Tf;i wu mit s y@:,u tf')' én'h hlr:’mg'dé'n qué trinh tich chiét hop chit polyphenol tir hat cau (4reca catechu L.) 1008 | 48
bang phwong phap dép img bé mit.
69 | Nguyén Thi Thanh Lan, Pham Hong Tuin, Nguyén Thanh Hop Léng dong 16p phii vang trén bé mat mang PET bing phuong phép phiin xa magnetron, 10DB | 54
70 Nguyén Vin Thanh, Nguyén Thanh Hop, Nguyén Duy Dén Khio sat anh hwing ciia cong ngh¢ toi laser t6i dj cimg va cu tric té vi ciia thép P18, 10bB | 58
71| Tran Thi Vin Anh, D6 Xuin Tién, Cung Hong Kién, Pinh Vin Giang, Treong Dirc Todn, Trdn Xudn Thinh | Nghién ciru va tich hop hé thiét bi khic trén vat liéu nhya sir dung laser UV budr song 355 nm. 10bB | 62
7 Twong Th,z"Nguyét Anh, Lé Thi Thily, ngn Hodng Linh, Nguyén Tién Pat, Nguyén Ngoc Di¢p, Chu Xudn | Dénh gi4 kha ning phan rd ciia bao bi thin thi¢n méi trudng trong diéu ki¢n i compost & quy mé phong thi 1088 | 67
Quang, Tran Hing Thudn, Dang Thdo Yen Linh nghiém va quy md pilot.
73 D6 Khic Udn, Nguyé:n Manh Cuong, Nguye:n Vin Tuyén, Tran Hiing Thudn, Chu Xudn Quang Nghién ciru dé xudt giai phap gidm mirc tiéng on khi vin hanh méy nén khi trong h¢ thong xir 1§ nwgc thai., 10bB | 73
74 | Trdn Ha, Ma Thi Bich Thao, Nguyén Phitong, Nguyén Thi Hong, Vi Vin Liéu T6i wu nhiét d sy qua hi bing k§ thut sdy nhiét do thip két hop vi song. 10B | 77
75 | Pham Vén Khéi, Vii Vin Nghi Mo hinh s6 mgt chiéu md phong sat 16 d4t trén méi doc 16n: Ly thuyét va kiém chudn véi md hinh gidi tich. 1 )
76 Trdn Vin Khoi Ude lrgng dong dién phu tai tram dién kéo dwimg st do thi, 11 47
77 | Bii Thi Hing, Doin Ha Thing Ché tao va tinh chit vat liéu composit Fe.0,/C. 11 52
I Lé Phiegng Giang, Trinh Hiru Hai Dinh gid vong doi h¢ thong quan 1y chét thai rin sinh hoat tai TP Ho Chi Minh, 11 57
79 | Ding Thi Bich Hop, Nguyén Vin Cuong, Hoang Qudc Thudn, Lé Tién Ha, Nguyén Van Quang, Nguyén Van | Anh hwng ciia ndng d9 Ce* 1én chu tric va tinh chit quang cita vat liéu nano ZnO ché tao bing phwong phép I o
Cuong, Pham Thi Lan Huong sol-gel.
80 Vii Ngoc Tudn, Nguyén Trung Kién, Lé Binh Son, Trén Vin An, Phing Tudn Anh, Nguyén Thanh Dirong M0 hinh tinh toan chi phi vong doi sin ph?xm cho xe vin tai Kamaz. 11 69
Khoa hoc y - duge
8l L6 Vin Khinh, Trén Thu Huyén, Hodng Vin Ting B.u'é'c d‘?xu xﬁAy dl:mg quy tr‘l'nh tetra.-primer"ARMS PC]i phat hif?,n diém da hinh don nucleotide exo-E415G ciia ky ) |
sinh tring sot rét Plasmodium falciparum ¢ khu vire Tdy Nguyén, Viét Nam.
0 Hodng Xudn Quing, B Tién Diing, Ping Tién Truing i];lllt:::;lé -cll)lz]l;at hoat bang nhiét doi véi gia tri CT trong ky thudt xac dinh SARS-CoV-2 bang phuong phap 6
3 Bi nh Som, Dicomg Binh Chinh, Lé Thi Hing Hanh, DG Neoc Anh X‘éc (?jnh'tjﬁn su;ii.t Ifla.llg gen Re.rm(.B) V%‘IA mef(A) 6 cic chiing Streptococcus pneumoniae khing macrolide thu thip 9
tr tré dudi S tudi bi viém phoi tai Nghé An (2019-2021).
84 Nguyén Thi Phicong Anh Hiji chitng bong véy da do ty ciu: Bdo cdo chiim ca lim sing tai Bénh vién Tré em Hai Phong, 2 14
85 Vi Thi Cam Vén, Pdo Quéf Manh, Vo Hoang Minh, Trin Hodng Phiic, Huynh Nguyén Hodi Phirong Tfmg hop cic din chit 4,6-dihydroxyauron bﬁng phuong phép vi song. 2 18
% Dz_ing:Vdn fylimg, Phan T h_i:T h, .Lu{mg i h;i H?an, Dan Vin Thing, Trinh Vin Vieong, Nguyén Thi Hiong, | Nghién ctu ddc difm n(”).ng ‘sinlj‘hgc vi him lwgng aurantio-obtusin trong hat mgt s mau gibng Thao quyét minh 3
Nguyen Quynh Nga, Nguyen Thi Ha Ly, To Minh Tir (Senna tora L.) trong tai Ha Noi.
87 Lé Xudn Trueong, Trn Van Thanh, Hoang Kim Nghi Diéu ché hydrogel chita chitosan va diu dira bang phwong phép dong lanh - rd dong. 2 28
88 | Nguyén Thi Viét Ha, Nguyén Vin Phong, Tran Van Khoa, Triéu Tién Sang Phan tich di truyén lién két phat hién nguoi mang gen dot bién PKDI gy bénh thin da nang. 5 |
89 | Ha Huy Khéi, Ha Van Thiéu, Tran Thanh Tri Dic diém 14m sang, cin 1am sing vi két qua diéu tri 4p xe gan & tré em tai Bénh vién Nhi ddng 2. 5 6
90 Nguyén Tudn Tiing, Pham Quang Thinh Dic diém khang thé bat thuémg & bénh nhan thiéu mAu tan mau tw mién tai Bénh vign Bach Mai. 5 10
91 Nguyén Pue Phiic, Nguyén Quynh Anh, Nguyén Thi Thom, Pham Thi Thu Ha Thyc trang clia nguoi bénh nudi an qua sonde tai Bénh vi¢n Hiru nghi Pa khoa Nghé An. 5 15
92| Lo Thi Heomg Lan, Trin Neoe T Kéty .qlfﬂ glie'p thin va xir tri cdc bién chimg sém sau ghép than tir ngudi cho song tai Bénh vién Trung wong S 2
Thai Nguyén.
95 | Newdn it Thién, Newén Neoe Anh Nghién ciru dinh lrgng hon hop 3 thanh phén paracetamol, ibuprofen va caffeine trong ché pham vién nang bing S %

quang ph tir ngoai ty doi.




o Trdn Thi Lé Quyén, Biii Nguyén Hai Linh, Nguyén Viét Ha, Nguyén Hiru Tudn Ding, Biti Thi Viét Ha, Danh gid hoat tinh khing Burkholderia pseudomallei VICC 70157 vi dgc tinh té bao ciia dich sic cly lyu S N
Trinh Thanh Trung (Punica granatum).
N N N Dénh gi4 hi¢u qu cia xét nghiém sang loc alen HLA-A*31:01 va HLA-B*15:02 bing ki thujt multipl I-ti
95 Vo Thi Ngoc Hao, Chu Van Son, Nguyen Doan Thity, Nguyén Van Liéu, Nguyen Thi Vin Anh anf g 1gflyqua cuaxe lfg, om sa?g oc aten \ v Ang Ry thugt mulliplex rea-fime 5 36
PCR trong gidm nguy co di img thuoc Carbamazepine.
. . . . Phit hi¢n ddt bién moi trén gen OCA2 va chén doan di truyén tién 1am to bgnh bach tang tuyp 2 (oculocut
96 Tri¢u Tien Sang, Tran Van Khoa, Nguyen Van Phong, Lé Trong Tuan, Lé Van Hai _f .1£;112 90 Cl:nz;n ol iren gen v chin dodn di truyén tién lm t bénh bach tang tuyp 2 (oculocutancous 7 1
97 Pham Thu Trang, Pham Thi Thanh Hién, PG Tudn Pat, Diong Thi Tr Giang Ty 1¢ mang lién chu nhom B va két qua thai ky ¢ sin phu sinh tai Bénh vién Phu san Ha Noi. 7 8
08 Qué A Trim Nghiénf(ru S}l‘ khzin.g khang Sil{h c:]a cdc chiing vi khun gram am giy nhiém khudn dwimg tiét niéu phan Ip tai 7 1
Bénh vién Hiru nghi Da khoa Ngh¢ An.
% L6 Hodng Vinh, Trén Viét Luin, B3 Quang Hing Dif\c dlem cc biél: dang & mii trén bénh nhan khe hé' mdi mgt bén, img dung trong phiu thudt tao hinh mii tai 7 -
Bénh vi¢n Che Ray.
100 | Hupnh Quang Khanh, Nguyén Thanh Pht Dinh gi4 két qua som diu tri nang tuyén vi bing vi song tai B¢nh vign Chy Riy. 7 21
. . P P Danh gid ban dau mt s6 két qua sau phuc hinh chu - chup - pivot ¢b dinh tai Bénh vién Trung wong Quén ddi
101 | Dinh Xudn Thu, Nguyen Thi Tuyet, Nguyén Dién B ‘ : N ’ 7 26
i uan Shi, Sgven iy fver, Rgiyen Bien Sien 108 tir théng 4/2020 dén théng 1072021,
102 | Pham Thi Diéu Nhur, D6 Quang Duong, Nguyén Dic Hanh Nghién ciru bao ché vién ngam chira cao Ding sim (Codonapsis javanica (Blume) Hook. f. & Thomson). 7 30
103 | Ho Hodng Nhn, Hodng Thi Ngoc Duyén Nghién ciru bao ché hydrogel chira vi nhii twong ibuprofen ding trén da, 7 36
. . . A huéng din EP15A3 cita CLST ic nhan ph hip dinh lwgng gl iu bang miy Accu-
104 | Lé Hodng Bich Nga, Trdn Thi Thuy Qunh, Lé Lim Kiéu Oanh, Nguyén Thi Neoc Lan p dung hudng din EPISAS cia CLSI trong xdc nhin phuong phip dinh lugng glucose méu bing miy Accu- | ;| 15
chek Inform I1.
. . Phit hign djt bié PD & bénh nhn thuje dan toe Ning thiu h lucose-6-phosph
105 | Tydn Thi Mai Anh, Ned Th Thdo, Dink Thiy Link, Trdn Viin Khdnh At hin djt bién gen G6PD 6 bénh nhin thuje din the Ning thicu hyt enzyme glucose-6-phosphate | |
dehydrogenase.
E oo a s . Dic diém dich & hoc phan tir ciia cdc ching E. coli mang gen mer-1 phin 14p tir phan ngudi khoe manh, phén
1 Nguyen Thi Tuyet Mc Th Bich, Vii Thi Tu Van, Tran Huy H N y ¥ : *
06| Nguyen Thi Tuyet Ma, Vi Thi Neoc Bich, Vi Thi Tuong Van, Tran Huy Hodng dong vat nudi, thire an va nude tai xa Thanh Ha, huyén Thanh Liém, tinh Ha Nam. ) 3
107 Newyén Thi Thu ].Vga, Le T{l'l Hong H:anh, Pham Thu Nga, Phing Bing Vigt, Lé Thanh Churong, Ding Thi Kim Dic diém lim sang va hinh anh ndi soi phé quan u mau ha thanh mon ¢ tré em tai Bénh vién Nhi Trung wong. | 9 15
Thanh, Pham Thi Thanh Tam, Nguyén Thi Minh Phuong
. . s . . Nghién ciru thanh phan hoa hoc theo hung tic dung khang viém va chong oxy héa ciia cdy Bo cong anh
108 | Kieu Thi Thiiy, Cao Ly Tan Thong, Nguyen Thi Ai Nhung, Nguyen Thanh Triet ghien c%ru. Amh phan 1o hioe theo uong fac dung Khang viem va chong OXy 102 cua cay BO cong an 9 16
(Lactuca indica L.).
109 | Nguyén Ngoc Phirong Kiéu, Vii Thanh Thao, Trdn Ngoc Chdu Téng hgp va thir hoat tinh khéng khudn cia cac diin chit 1,3-benzodioxole. 9 2
X . P RN Xéy dung quy trinh dinh lwgng dong thoi 2 hop chét phenol orcinol glucosid va curculigosid trong Sim cau
110 | Nguyen Thi Anh Nguyét, Nguyen Huynh Thanh Tuyén, Lé Van Huan, Tran Thi Vin Anh (Curculigo orchioides) bﬁng UPLC-PDA. 9 28
111 | Nguyén Thi Ngoc Lan, Phan Thi Thu Hirong Gid tri chén doén sém nhdi mau co tim c‘?ip ctia xét nghiém Troponin I siéu nhay trén hé théng Atellica. 9 34
112 | Lé Thi Phuong, Vieong Vil Viét Ha, Tran Vin Khanh Xic dinh dot bién gen a-thalassemia bing ky thudt Multiplex ligation-dependent probe amplification. 12 1
. N Nghién ciru sang | inh bénh thié Gl -6-phosphate dehyd! G6PD) tai Bénh vién D
113 Ta Thi Lan Anh, Trinh Thi Que, Vii Thi Ha, Dao Thi Thu Hién, Hoang Thi Ngoc Lan, Doan Thi Kim Phugng ghitn ciru sang loc so'sinh bénh thiéu enzyme Glucose-6-phosphate dehydrogenase (¢ ) tai Bénh vién Da 12 6
khoa Medlatec.
R ; . Dic diém 1im sang, cin 1am sang va cin nguyén chiy mau phé nang lan téa & tré em tai Bénh vi¢n Nhi T
114 | Nguyen Thi Lé, Hoang Thi Phiwong Thanh, Hodng Thi Thu Hang, Phan Tuan Hung ¥ l‘emvam sang, c 0L I Sag Vi CAN nguyen Chidy mau phe nang Jan (6a 0 fre em fai Bert vien oL Trung | 1 10
wong tir niim 2018 den 2023,
115 | Nguyén Bing Hing, Pham Dikc Hudn, Nguyén Hodng Két qua phiu thuit ni soi diu trj bénh co thit tim vi theo phwong phép Heller-Toupet, 12 15
116 | Vi Thi Ngoan, Ned Qujnh Hoa Daf‘ic dlem 14m sng, cin lim sang ciia bénh nhén viém phé quin cAp tai Bénh vién Pa khoa Y hoc C6 truyén 0 19
Ha Ngi.
o P . Xdc dinh thanh phin loai giun méc (Ancyl duodenale, Ancyl ceylanicum) va giun mé Necator
17| LéBic Vin, Tydn Trink Vieong, Nguyén Kim Thach americanus gay bénh cho ngwoi tai tinh Tay Ninh biing k§ thuat sinh hoc phan tir. 12 3
Trinh Thi Dung, DG Thién Hai, Nguyén Thi Van, Ho Thi Bich, Tran Thi Ngoc, Nguyén L¢ Chinh, Phiig Thi Lié A, T o .
rjm ' i‘”g ‘0 lfm o, g e’f l 1o 5 ! l,c ) ran i ch; @)/en eC i img ,1‘1 ;len Yéu t6 dnh hudng den tuan thi didu tri ARV ciia tré vi thanh nién nhiém HIV tai Phong khim ngoai trd, Bénh
118 | Tinh, Nguyen Thanh Dong, Vieong Xuan Binh, Nguyén Thi Bao Ngoc, Nguyén Thi Thu Hang, Nguyen Thi Hong, | ., . . 12 28
. . P PR Ay 4 vién Nhi Trung wong nim 2022-2023.
Dang Thanh Thity, Nguyen Thi Dung, Lé Thi Hang, Tran Thi Xuyen
Trin Lé Bio Ha, Podn Nguyén Vi, Nguyén Thi Ngoc M, T6 Minh Qudn, Lé Thi Vi Tuét, Nguyén Thudn Nho, < U Py S . . 0
119 Trong Thanh Vs, Neuyéin Thi H éhg Thim, Vi Th Thanh Tam, Phan Hiku Hing, Lé Quang Tri Che tao va ddnh gid mot so dic tinh ctia che pham gel trung bi da hwdng {ing dung trong y hoc téi tao. 12 34
Khoa hoc nong nghiép
120 | Nguyén Thé Cuong, Dong Thanh Liém, Vién Phiic Pat, Nguyén Van Tudn Anh, Ho Lé Thi M ti djc tinh hinh thai va sinh hoc cita mgt o dong liia c6 phé bién ving Ddng bing song Ciru Long, 2 33
1 Podn Thi Nhinh, Trdn Thi Trinh, Bing Thi Hoa, Nguyén Ngoc Tudn, Nguyén Thi Hirong Giang, Kim Van Van, | Nghién ctru phan 1ap va mét s6 ddc diém bénh hoc ciia Flavobacterium columnare gy bénh trén cé rd phi ) Al
Dang Thi Lua, Trwong Dinh Hoai (Oreochromis spp.) tai mién Bic, Viét Nam,
122 | Nowén Phic Cin Ti Anh hwéng ciia axit acetic Ién ham lwong kim loai ning va thanh phin dinh dwéng cia thit so huyét ) 8
) (Anadara granosa).
123 | Pham Quang Tudn, Nguyén Trung Putc, Nguyén Thi Nguyét Anh, Vii Vin Liét Chon lgc cac th hop lai ngd nép tim wu ti bﬁng phwong phap chon loc da bién MGIDI tai Viét Nam. 2 53
Tran Hiéu, Trurong Hodi Phong, Nguvén Thi Nhwe Mai, Hodng Déc Khdi, Hoang Thanh Ting, D6 Manh Curong, Aew L LN e A ae A a A
. o . s Tao ch h y chanh dy k§ th h h dinh.
124 Vit Quoc Ludn, Lé Ngoc Triéu, Nguyén Ba Nam, Hoang Thi Nhu Phuong, Bui Van The Vinh, Dirong Tan Nhuet 0 chdi in vitro sach virus ciy chanh diy bang K thuft nudi cay md phén sinh din 2 61
125 | Nguyén Ditc Bich, Pham Tai Minh, Vii Lé Diéu Hiong, Phi Thi Cdm Mién Nghién ciru thit nghiém nudi tio Chaetoceros calcitrans trong hé thing quang sinh vAn hanh bing khi, 2 66
Lé Ngoc Tudn, Nguyén Thiic Bgi Chau, Huynh Thi Linh Thu, Biti Thi Lan Hirong, Pham Thanh Tan,
126 | Nguyén Minh Lic, Nguyén Tin Todn, Phan Tri Nguyén, Hodng Manh Ciong, Nguyén Vin Thi, P6 Phuge | Danh gi Két qud diéu tri trit khop quanh nguyét b;ing phwong phap md néin va khiu day chz"mg thuyén nguyét. | 3DB |3
Hing
127 | BG Vin Hdi, Cao Pinh Bing, Nguyén Méc Son, Pham Ngoc Pinh, Nguyén Hoang Quin, Nguyén Manh Khanh | Thay khop silicone khép lién dot gin sau chén thwong va vét thwong ban tay: Bao céo 2 truimg hop. 3pB |8
128 | Lé Gia Anh Thy, Nguyén Viét Tan Panh gid két qua diéu tri phiu thudt tbn thwong phite hop sun soi tam gidic (TFCC) loai IB (Palmer). 3B |12
129 | Nguyén Tin Vieong Nhién 1 trwong hop khiu ndi ban tay dut lia tai B¢nh vién Pa khoa Binh Dinh. 3bB |18
130 | Luu Manh Hig, Bisi Vin Nhn, Nguyén Hai Dirong Dénh gia két qua phiu thuat giy kin xwong ban ngon tay bang nep vit tai Bénh vién Da khoa Lam Dong, 3B (22
131 | Vo Chiéu Tai Béio cio mit triromg hop 1am sing thiéu sin ngon c4i 6 tré em, 3DB |25
132 | Truong Vit Théng, Trin Ding Khoa, Triwong Tri Hitu Diéu tri giy kin xwong banh ché duong giy ngang bing phwong phap néo ép sir dung chi siéu bén, 3bB |28
133 | Lé Gia Anh Thy, Pinh Ngoc Minh Panh gid két qua ngfn han didu trj phAu thudt trt khop ciing don cAp tinh bing chi siéu bén, 3B |36
134 | Nguyén Hdi Diong, Trdn Bang Khoa Nhén mt trudng hgp phiu thuit sira chira dj tit thira ngon tay c4i hiém gip tai Bénh vign Da khoa Lim Ddng. | 3DB | 41
135 | Dinh Ngoc Minh, Hoang Ngoc Phdt, Phan Biru Vinh, Phan Tri Nguyén Danh gia bde ddu diéu tri mém cyt du ngon tay 1§ xwong bang chim soc lanh thi hai, 3DB |44
136 | Nguyén Tin Todn, Hodng Ngoc Phdt, Nguyén Tin Lugt Bién chimg day cung sau phu thujt giai phong ngén tay cd siing qua da: Nhan mdt trwong hop. 3bB |48
137 | Pham Pinh Thé, Lé Hodng Vin Hi Két qua diéu tri gy dau dwdi xwong quay bang nep khod v6i dwomg md xam lin t6i thiéu tai Bénh vién TP Thi Pie. | 3DB | 53
138 | V4 Bdo Duy, Lé Ngoc Quyén Xac dinh vai trd gii vimg khop thang ban ciia diy ching chéo trude va ddy ching mat lung bén quay. 3DB |58
139 | Lé Quang Tri, Ta Thi Tuyét Mai Kho sét chi sb dwimg ciia 4 loai sita proanecy intensive, operancy, proanecy diabetes va proanecy hepa. 3bB |62
L - R . Khio sit nhu ciu tw vin sir dyng thubc va mire d§ hai long ciia bénh nha khi dwge tw vin tai
140 | Ton Thi Thanh Thao, Nguyén Thé Anh, Nguyen Thi Lién, Nguyen Duy Khanh, Nguyen Thanh Nhan . 20 sa mu ‘cau e van i Qyng fuoe v mirc G Al ong cua benh whan saw A duge fr van (i 3bB | 69
Bénh vién An Binh.
R . Nghién ciru m3t d tréng thich hgp cho giong chudi tiéu gia Nam My trén dt don thira, doi rugng tai huyén Vinh
141 | Nguyen Van Lam, Lé Thanh Phuong, Nguyen Phirong Tung, Lé Thi Ly g‘len c}m m? ¢ rfmg ¢ 1P €ho g1ong Chuol ticw g Nam Ay fren dat con fhura, €0l ruong fai uyen Vin 5 43
Tuwong, tinh Vinh Phic.




192 | D4 Dic Ting Neuén Neoc Hin, B3 Phiong Linh Xé? dinhAtrg'ng 50 ?écAtiéu chi dénh gi tiém niing phat trién nudi ¢4 nwéc ngot tai tinh Hung Yén bing phurong S i
phép phén tich thir bic (AHP).
193 | Pham Phuang Thu, Newén Thi T, Trin Ngoe Hing, Ngd Xin B Ngkiér: c@ k'hﬁ néing téi sinh chdi dia lan Bach Ngoc Dudi Cong (Cymbidium wenshanense) bing phwong phap S 5
nuoi cay in vitro.
144 | Nguyén Thi Thanh Mai, Nguyén Thi Thu, Tran Vn Tudn, Pham Hong Hién, Nguyén Xudn Canh Khdo sa:i: mit ,56 iéc diém Silfh h 0 Cﬁf, chiing xg Khuan Sireptomyces diastatochromogenes VNUAZT sit dyng 5 59
trong kiém sodt nam bénh hai cy chuoi.
145 Trinh !\’goq Ai, Tran Thi Thity Liéu, Ho Tudn Kiét, Thai Nhdt Quang, Lé Vin Thite, Nguyén Minh Hiép, Vi nhén giéng ciy du tiy My thom (Fragaria ananassa “pajaro”) bing phuong phap nudi cdy dinh sinh 5 6
Nguyen Tien Diing truéng.
146 | Vi Xudn Tao, Lé Thu Hirong, Trén Bao Trdm, Bao Neoc Anh, Lé Thi Hodng Yén, B Mai Linh Ngkién cir sing e cicching nim Trichoderma phin Iip tie it tring ngh{ ving (Curcama longe)tgiHumg | 5|,
Yén trong xit Iy b thdi sau ché bién ngh¢ vang.
14y | PoanThi Kiéu Tién, DG Thi Tuyét Nhung, Dang Thi Hong Diéu, Nguyén Ngoc Thanh, Huynh Thi Ngoc Mi, | Nghién ciru didu ki¢n ché bién nuée ubng lén men tir méng cAu xiém (dnnona muricata L.) sir dung nim men S %
Huynh Xudn Phong Saccharomyces cerevisiae RV002.
148 | Nguyén Trung D, Nguyén Thi Nguyét Anh, Pham Quang Tudn, Vi Van Liét Piic diém nong hoc va da dang di truyén cia cic dong ngd ngot on d6i va nhiét ddi tw phdi S4 méi phat trién, | 7 47
149 Nguyén Thi Triic Quyén, Poan Vn Cuong, Ma Tii Lan, Nguyén Thanh Nhan, Tic Thanh Dung, Nguyén Thi | Anh huéng ciia eao chiét vé qué (Cir}nanxomum verum) 1én ting trwéng va khd ning bao vé cd rd phi 7 53
Ngoc Tinh (Oreochromis spp.) khang lai vi khuan Streptococcus agalactiae.
Vii Xudn Tao, Nguyén Thi Ha Ly, Trin Bdo Tram, Nguyén Dirc Duy, Nguyén Thdo Nhi, Nguyén Thi Thanh
150 | Mai, Phat trién phwong phiap HPLC-DAD dinh lwgng pentostatin trong qua thé nam duoc liéu Cordyceps militaris. | 7 60
Dio Ngoc Anh, Trdn Vin Tudn
151 | Nauyén Hodng Nt Tan, Ha Thi Tric Mai, Lrong Thi Thiy Dicong, Neuyén Vi Phong Dic diém sinh h?c V‘il kha rnéng rc ché ciia chiing xa khuén Streptomyces rochei BT02 doi véi vi khudn Ralstonia p o
solanacearum gy bénh héo xanh.
152 | Lé Thi Thanh Tam, Pham Thi Lirong, Lé Thi Phwong Thao, Jennifer Jahne, Peter Lasch, Rainer Borriss thl " lép., tl:yén fh('m v Xéc dinh cic chﬁ“g, i kl:u?m‘bin d}a ¢ khi nél,lg kich thid,l Sifih frutng v doi khing 9 39
chong lai nam bénh Fusarium oxysporum va tuyen trung not sung Meloidogyne sp. ¢ Viét Nam.
153 | Nguyén Thi Kim Lién, Trieong Thi Thity Hing, Ldm Hodng Lai, Nguyén Hong Yén, Ng6 Khdnh Duy Kich thich ¢4 hong mi An D§ (Sahyadria denisonii) sinh sin bang kich duc to khéc nhau. 9 46
154 Lé Th{ Diém, Trirong Hodi Phong, Hodng Thanh Tiu?g, Hodl1g Pic Khdi, Vii Qt{(éc Lugn, P6 Manh Cuong, | So sinh hi¢u qua phét sinh phoi vo tinh tir cie ngudn miu in vitro ciia ciy sim Ngoe Linh (Panax vietnamensis 9 51
Nguyen Thi Nhur Mai, Trinh Thi Huong, Biii Van Theé Vinh, Tran Qué, Duwong Tan Nhut Ha et Grushv.).
155 | Tran Duy Viét, Phan Thi Thanh, Nguye:n Thi Nhan, Nguye:n Thi Ngir Nghién ciru tao dong lac ning sudt va mang gen/QTL chiu han trién vong, 9 58
156 Ngo Minh Tri, Tran Lé Nguyé/z, Tfﬁn Thi My Tién, Lam Ngoc Kim Tric, Phung Hodng Yen, Dirong Nguyén | Khao yszit anh hwdng ciia 2,4-dichlorophenoxyacetic acid, a-naphthylacetic acid dén s phat sinh bién di trén 9 @
Mai Anh, Phung Thi Hang, Nguyen Thi Pha lan Cam Cu (Hoya kerrii).
157 Nguye:n Thi Hanh, Vi Thu Trang, Nguye:n Van Hung Anh hwing ciia xir Iy enzyme pectinase dén hi¢u sudt thu hoi dich qua thanh long rugt do trng & Vinh Phic. | 9 69
sq | Hodng Thi Au, Pham Thi Kim Yén, Vii Thi Thu Huong, Lé Van D, Nguyén Thi Lan Anh, Giang Thi Thanh | Anh hwémg cita Demecolcine va thoi gian nudi thanh thuc in vitro t& bao trimg dén hi¢u qua tao phoi lgn I n o |
Nhan, Pham Dodn Lan, Luu Quang Minh, Nguyén Khanh Vin nhén ban.
Nguyén Hitu Nghia, Phan Trong Binh, Nguyén Thi Minh Nguyét, Nguyén Buc Binh, Pham Thii Giang, | Bién djng céc thong so méi truimg nuée co bin ngudn cAp nudi tom nwde lg khu vue phia Bic giai doan
159 . 12 43
Pham Thi Thanh 2017-2021.
160 | Nguyén Thi Thu Hién Dénh gia ham lwgng estradiol, progesterone ciia d& Bach Thao va dé Boer theo chu ky dong duc. 12 52
161 | Khng Ndn Giang, Lé Thi N Ngl]ﬁél.l ciru n}.lﬁn nhan‘h Z,giéng cz‘: phé Arflbi.ca lai F1 Centroamericano (H1) va Mundo Maya (H16) thong qua I 56
phit sinh phoi soma va sw dyng cong ngh¢ Bioreactor.
162 | Ninh Thi Thdo, Nguyén Hong Thirong, inh Trrong Son, Pham Thi Dung, Nong Thi Hué Nhn gibng in vitro ciy Trau ba vang chanh (Philodendron hederaceum “Lemon Lime”), 12 64
6 Trdn Thi Diém Hirong, Nguyén Ngoc Tuyét, Nguyén Thi Hong Thirong Phn 13p va phan tich in silico cic dic diém chirc ning cita mdt bién thé ban sao terpene synthase (HbTPS6L-XI) 0 "
hi¢n di¢n & vo than cdy cao su Hevea brasiliensis RRIV 209.
Khoa hoc X hoi va nhén vén
164 | Pham Tién Manh Nghién ciru dnh hudng ciia hoat dong dAu tu nude ngodi dén thi trudng chimg khodn Viét Nam, 4 1
165 | Neuyén Thi Qujinh Hueong Thl:l'c tl:?ng .\’51 gifli ]:hzi;z thuq hutA ngudn V.él.l FDI V%‘i.(j nganh cong nghiép ché bién, ché tao hdng tdi myc tiu s 6
phét trién kinh té beén virng & Viét Nam giai doan hién nay.
166 | Huynh Thi Diéu Linh Vai tr ciia cng ngh¢ dbi véi thwong mai qude té hing cong ngh cao ciia Vigt Nam. 4 11
167 | Nguyén Quoc Phong Nganh dét may Viét Nam vuot qua dai dich COVID-19: Thue trang va giai phap. 4 17
168 | Vit Quinh Nam, Vii Quyét Tién, Nguyén Thi Thu Hong Nghién ciru dénh gia thue trang phat trién sin phim OCOP ciia TP Méng C4i, tinh Quéng Ninh, 4 21
169 | Nguyén Quang Phuc Gidi phép phét trién mo hinh san xuft rau an toan tai huyén A Luwdi, tinh Thira Thién Hué, 4 26
170 | Pham Vi Son, Hoang Ven Phai, Bui Tién Phiic Phit trién kinh té tap thé & Viét Nam: Thye trang va gidi phap. 4 32
171 | Dodn Thi Yén, Nguyén Thi Hong, Podn T6 N Lao djng k niing s nganh ban I¢ trong boi canh chuyén déi s6: Mgt s6 khuyén nghi. 4 36
172 | Nguyén Thi Lién, Ngo Thi Mai, Lai Quang Huy, Nguyén Hing Ciong, Doan Huy Hodng Cic yéu tb tic dong dén ¥ dinh nghi viée cita nhan lrc nganh nhén sy. 4 41
173 | D6 Thi Tuoi Dénh gid ciia ngudi lao djng vé thuomg Tét trong doanh nghiép & Viét Nam. 4 47
174 | Nauyén Thi Minh Hoa, Ha Tun Anh g;inchlllhﬁn t6 anh hugng toi hanh vi tiéu dimg xanh: Bing chimg thye nghi¢m tir ngudi tiéu ding tai tinh Tra 4 5
175 | Ho Ngoc Cuong, Nguyén Thi Thup Dung, Luru Thi Thu Huyén, Hodng Thi Vinh :;?cllgeglli:(:i?:l:l: l;l;i?égnd:;uh;l:lb:;gl:zzt;l:lle)liéc[:lz(ljtht;l:l ;z:;l::.hoat 4 59
Tiéu thuyét Coolie (1936) ciia nha vin Mulk Raj Anand tir goc nhin phé binh hiu thugc dia: Dur 4n din toc theo
176 | Pham Phuong Chi, Lé Thi Ngoc Ngdn . hmi’ng Mamist é in i)@ tho 6k XX, ) & p au thuge dia: Dy 0 4 66
177 | Bai Thi Thu Ha, Mai Thanh Lan, Bii Tudn Thanh Anh hwing ciia cac yéu t6 dén niing suft lao dong: Nghién ciru céic doanh nghiép dét may tai Viét Nam, 10 |1
178 | Pham Xudn Quynh, Lé Long Hiu Déu tu trong bdi canh han ché tai chinh: Trudmg hgp cac doanh nghi¢p niém yét & Vigt Nam, 10 8
179 | Nguyén Thi Hong Céc nhén t6 inh hudng dén quyét dinh st dung thanh todn dién tir ciia nguoi tiéu dung trung nién tai Viét Nam. | 10 16
180 | Pham Thi Vieong Tu twémg Ho Chi Minh, quan diém ciia Dang vé quan d@i tham gia san xuét va xdy dung kinh té, 10 24
181 | Vit Thi Anh Tuyér Nghién ciru khung Iy thuyét vé hanh vi ngoai bén phan ciia gidng vién, 10 |29
182 | Pham Thi Binh, Trwong Thi Hao, Ta Dirc Hiéu Thiét ké va sir dung tranh biém hoa trong day hoc dia I dan cwr & truomg pho thong. 10 34
183 | Vit Qujnh Nam, Chu Thiic Pat Phit huy lgi thé ciia dia phwong dé phat trién du lich cong ddng: Nghién ciru tai tinh Ha Giang, 10 |39
134 /;:;i' :; Hoai, Tran Nhan Phiic, Truong Hai Tri, Nguyén Lé Hoan Nhu Y, Tran Ngoc Tieong Vi, Nguyen Anh huing cia truyén thong marketing dén quyét dinh mua dién thoai thong minh. 10 M
185 | Nouyén Thi Thanh Nea, Neuén Mah Hing ch :‘I{)n§ \a qu' ich Cl:la viéc‘ling du:g tri tu nhAn tao trong linh vire quén Iy xudt, nhp canh & Viét Nam: Mot 10 19
s0 van deé 1y lun, phdp 1y va thue tién.
16| 7i Phi Diing, Trn Qude Khin szln dung tl'nfl nhin ‘vAﬁn vé ky luat quan dfi cia Chi tich HO Chi Minh vao quan Iy tu twimg, chdp hanh ky 0 s
lut trong quéan doi hién nay.
187 | Ha Tan Linh, Dirong Thi Triic, Nguyén Hiéu Trung, Dng Kiéu Nhan, Vin Pham Ding Tri Quin Ij nha nwéc vé phong, chong thién tai ciia tinh Séc Triing giai doan 2010-2020. 10|56
188 | Nguyén Thi Minh Hoa, Nguyén Phit Bo, Ha Tutdin Anh Danh gia tac dong ciia bién ddi khi hau dén bién dong dén s0 6'TP H Chi Minh. 10 62
189 | Puing Kidu N, H3 Chi Thinh, Newin i Trng gl:::inc::: lls::;:lc)l(]l.lfil néng nghiép thich nghi véi han - min & ving Péng bang song Ciru Long: Van dé quan 0 e




QUY DINH VE BAI B DANG Til TREN TAP CHi

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;
khé gidy A4, 18 trén 2 cm, 1& dui 2 cm, 18 trai 3 cm, 1& phai 2 cm.

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
tén tac gia dugc danh s (*2-) & phia trén. D&u hoa thi (') chi tac gia lién hé, dugc viét & cudi trang dAu tién clia bai béo.

Khi liét ké co quan cong tac clia tac gid, cAn néu rd tén cd quan va dia chi cd quan (s6 nha, tén dudng, phudng, quan, thanh phé, quéc
gia) bang tiéng Viét va tiéng Anh.

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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Xdc dinh dot bién gen a-thalassemia bing k§ thuat Multiplex ligation-dependent 0 Detection of e-thalassemia mutations by Multiplex ligation-dependent probe

probe amplification.
Lé Thi Phirong, Vitong Vii Viét Ha, Tran Van Khanh

Nghién ciru sang loc so'sinh bénh thiéu enzyme Glucose-6-phosphate dehydrogenase
(G6PD) tai Bénh vién Da khoa Medlatec.

Ta Thi Lan Anh, Trinh Thi Qué Vi Thi Ha, Ddo Thi Thu Hién, Hoang Thi Ngoc Lan,
Doan Thi Kim Phuong

Pic diém l1am sang, cin 1dm sang va ciin nguyén chiy mau phé nang lan toa & tré em
tai Bénh vién Nhi Trung wong tir nim 2018 dén 2023.
Nguyén Thi Lé, Hodng Thi Phiong Thanh, Hodng Thi Thu Hing, Phan Tudn Hing

Két qué phu thudt ndi soi diéu tri bénh co thit tim vi theo phwong phéap Heller-Toupet.
Nguyén Piang Hung, Pham Dirc Hudn, Nguyén Hodng

Dic diém 1am sang, cAn 1dm sang ciia bénh nhan viém phé quan cép tai Bénh vién
Da khoa Y hoc Cb truyén Ha Noi.
Vii Thi Ngoan, Ngé Quynh Hoa

Xéc dinh thanh phin loai giun méc (Ancylostoma duodenale, Ancylostoma
ceylanicum) va giun mé Necator americanus gay bénh cho nguoi tai tinh Tay Ninh
bing k§ thuét sinh hoc phan ti.

Lé Dirc Vinh, Tran Trinh Vuwong, Nguye:n Kim Thach

Yéu to dnh huwéong dén tudn thi didu tri ARV cia tré vi thanh nién nhiém HIV tai
Phong kham ngoai tri, Bénh vién Nhi Trung wong nam 2022-2023.

Trinh Thi Dung, D6 Thién Hii, Nguyé~n Thi Véan, Ho Thi Bich, Tran Thi Ngoc, Nguyé~n Lé
Chinh, Phing Thi Lién Tinh, Nguyén Thanh Péng, Vieong Xudn Binh, Nguyén Thi Béio
Ngoc, Nguyén Thj Thu Hing, Nguyén Thi Hong, Ddang Thanh Thity, Nguyén Thi Dung,
Lé Thi Hing, Tran Thi Xuyén

Ché tao va danh gia mdt sb dic tinh ciia ché phdm gel trung bi da huéng ing dung
trong y hoc tai tao.

Trdn Lé Bio Ha, Poan Nguyén Vii, Nguyén Thi Neoc My, Té Minh Quén, Lé Thi Vi Tuyét,
Nguyén Thuin Nho, Tricong Thanh Vy, Nguyén Thi Hong Tham, Vii Thi Thanh Tam, Phan
Hiru Hung, Lé Quang Tri

Anh huéng ciia Demecolcine va thoi gian nuéi thanh thuc in vitro té bao trimg dén
hi¢u qua tao phéi lon i nhan bén,
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