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Phat hién d¢t bién méi D252N trén gen SCN5A
¢ bénh nhan hgi chung Brugada

Ping Duy Phuong', Nguyén Minh Ha2, P Dodn Lei"3, Tran Van Khanh', Trin Huy Thinh"
"Trirong Dai hoc Y Ha Noji

’Truong Pai hoc Y khoa Pham Ngoc Thach
*Vién Tim mach Viét Nam

Ngay nhan bai 10/5/2021; ngay chuyén phan bién 12/5/2021; ngay nhan phan bién 15/6/2021; ngay chip nhan dang 21/6/2021
Tom tit:

H#éi chirng Brugada 12 tinh trang réi loan nhip tim di truyén, mang tinh tri trén nhiém sic thé thuong, gay dot tir
do tim. Nghién ciru nay bao cio mdt trwdng hop hdi chirng Brugada & bénh nhan nam 43 tudi khong triéu chirng,
dwoge phat hién tinh co qua do dién tim do. Pién tam do biéu hién dic diém cia hdi chirng Brugada tip 2, nghiém
phap flecainide dwong tinh. Phan tich gen cho thiy ngudi bénh cé mdt dot bién thay thé acid amin D252N trén gen
SCN5A. Pay 1a dot bién chwa dwoc bao cdo trén cac co so dir liéu di truyén lién quan dén hdi chirng Brugada. Phan
tich chirc ning protein biang phin mém cho thiy dét bién xay ra ¢ ving gen dwogc bio ton cao va c6 kha ning giy
bénh cao. Pay la trwdomg hop hdi chitng Brugada dau tién dwoc bio cio c6 dot bién trén gen SCN5A tai Viét Nam.

Tir khda: At bién thay thé méi, gen SCN5A, hi chirng Brugada, phan mém Polyphen-2.
Chi 56 phan loai: 3.1

Brugada syndrome with a novel missense mutation D252N
in SCN5A gene: a case report

Duy Phuong Dang!, Minh Ha Nguyen?, Doan Loi Do"?, Van Khanh Tran', Huy Thinh Tran'

'Hanoi Medical University
2University of Medicine Pham Ngoc Thach
$Vietnam National Heart Institute

Received 10 May 2021; accepted 21 June 2021
Abstract:

Brugada syndrome is an inherited cardiac arrhythmia that follows autosomal dominant transmission and can
cause sudden death. This paper reported a case of Brugada syndrome in a 43-year-old male patient with no clinical
symptoms. Brugada-type 2-ECG changes were accidentally detected. Flecainide test was done and proved positive.
Gene analysis revealed a novel missense mutation in the SCNSA gene with a genetic variation of D252N. This novel
mutation has not been reported on any genetic databases related to Brugada syndrome. Functional protein analysis
software suggested that the mutation occurs in the highly conserved gene and probably has a damaging effect. This
is the first Brugada syndrome case reported with a mutation in the SCN5SA gene in Vietnam.

Keywords: Brugada syndrome, novel missense mutation, Polyphen-2 software, SCN5A gene.
Classification number: 3.1

Tony quan cac trudng hop dot tir do tim nodi chung va it nhat 20% cac
truong hop dot tr khong do bét thuong céu trac tim [1].
) _ . Bénh nhan c6 tri€u chung va to vong ¢ do tudi 40, xay ra o
tinh trang r6i loan dan truyén dién tim, lam tang manh nguy  pam nhiéu gép 9 1an nit, gdy ganh ning vé kinh té cho gia

co rung that va dot tir. Hoi chimg nay chiém khoang 4-12%  dinh nguoi bénh [2]. Tan suat ctia bénh kho xac dinh chinh

Duoc tim ra vao nam 1992, héi chimg Brugada 1a mot

“Tac gia lién hé: Email: tranhuythinh@hmu.edu.vn
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xac, khoang 5/10.000 trén toan thé giGi, nhung tap trung cao
hon ¢ vung Dong Nam A (1-14/1.000) [2]. Bénh khong co
triéu chig dac hiéu nén kho chén doan, chu yéu dua vao
céc hau qua di xudt hién nhu nhip nhanh thét, ngit, ngung
tim va bién d6i doan ST-T & cac chuyén dao trudc nguc
phai (V1-V3) trén dién tdm dd (ECG). Bénh dugc chia lam
ba tip, trong d6 ECG Brugada tip 1 (ST-T cong vom) duoc
xem 1a thé dién hinh (c6 thé 1a tip 1 tu phat hodc do thudc).
Céc ECG tip 2 (ST-T hinh yén ngua c6 d6 chénh >1 mm) va
tip 3 (ST-T hinh yén ngya c6 d chénh <1 mm) dugc chan
doan x4c dinh khi thir nghiém tiém flecanide duong tinh [3].

Nguyén nhan cia hdi ching Brugada da duoc xac dinh
1a do dot bién gay mét hodc giam chuc ning cia it nhat mot
trong hai muoi gen lién quan dén hoat dong ctia cac kénh
ion dan truyén dién thé & mang té bao co tim [2]. Trong d6,
dot bién trén gen SCN5A mi hoa cho ban don vi alpha cia
kénh natri phu thudc dién thé trén mang té bao co tim chiém
tan suét cao nhét, khoang 25-30% trong nhém bénh nhan
duoc chan doan hoi chig Brugada. Y vian di ghi nhan hon
200 loai dot bién gay hoi ching Brugada khac nhau, phan
b6 trén khip 28 exon ctia gen SCN5A. Khoang 95% la cac
dot bién diém, loai thay thé mot nucleotid dan dén thay thé
mot acid amin, con lai 1a cac loai dot bién x6a doan hodc
chén doan ngén [4]. Néu duoc x4c dinh tinh trang dot bién,
ngudi bénh va ngudi mang gen bénh co thé duoc ap dung
cac lidu phap diéu tri du phong nhu cdy may pha rung tu
dong (ICD), dung thude va theo ddi sat [2].

Trén toan thé gidi, cac nghién ciru 1am sang va di truyén
vé nhém bénh rdi loan nhip tim noi chung va hoi chimg
Brugada noi riéng tang 1én rat nhanh trong nhitng nim gan

v\

day. Tai Vi¢t Nam, linh vyc nay con han ché va hau nhu
chua c6 nghién ctru nao xac dinh dang r6i loan di truyén o
bénh nhan Brugada va ngudi mang gen bénh. Chiing t6i bao
cdo mdt truong hop bénh nhan nam, tinh cd phat hién mic
héi ching Brugada khi do ECG. Nghiém phap flecanide
dugc tién hanh tai Vién Tim TP H6 Chi Minh cho két qua
dwong tinh. Xét nghiém gen duoc tién hanh tai Trung tim
Nghién ctru Gen - Protein, Trudong Pai hoc Y Ha Noi. Phan
tich hai muoi gen lién quan [2] bang k¥ thuat giai trinh tu
thé hé mai va ky thuat giai trinh ty Sanger, phat hién mot
dot bién thay thé trén exon 5 gen SCN5A chua duoc cong
bd trudce ddy. Dot bién duoc phan tich du doan kha ning gay
bénh bang phan mém Polyphen-2 [5, 6].
Gidi thiéu ca 1am sang

Bénh nhan nam 43 tudi la nhan vién kinh doanh, khong
c6 tién can bénh 1y gi trude day, khong ngit, khong tho
kiéu hap hdi vé dém, khong c6 tién can dot tir trong gia
dinh. Bénh nhan di kham ¢ phong kham tu nhan vi hoi
hop, thuong xuyén cam giac hut hoi. ECG luc nghi ngoi tai
phong kham tu ghi nhén hinh anh cua hdi ching Brugada
tip 2 gém song T hai pha, doan ST-T dang yén ngua ¢ V1
(hinh 1A). Bénh nhan duoc chi dinh thyc hién nghiém phap
tiém flecainide dé khang dinh chan doan. Ngay 23/4/2018,
bénh nhan dén khém tai Vién Tim TP H6 Chi Minh.

Ho so kham khong ghi nhan tri¢u chimg bat thuong.
ECG van cho thiy hinh anh séng T hai pha va ST-T dang
yén ngua & V1. Cac xét nghiém huyét hoc, hoa sinh mién
dich (ion dd, troponin tim, cong thuc mau, do loc cau than
wée tinh...) va X-quang tim phdi thing cta ngudi bénh déu

v

LB e S
|

(B

Hinh 1. Hinh 4nh dién tAm dé cia bénh nhan. (A) ECG luc nghi ngoi 11/4/2018 cho thdy song T hai pha, doan ST-T dang yén ngua & V1; (B)
ECG khi dang lam thtr nghiém flecainide 23/4/2018 cho thay diém J cao, T am, ST-T dang vom.
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trong gi6i han binh thuong. Siéu 4m tim cho thay chirc ning
tam thu thét trai t6t (FE 70%), ho van hai 1a 1/4 tip ITA2,
khong ting ap dong mach phdi. Phim chup MSCT 640 lat
cit cho théy hé dong mach vanh bi hep 30% doan giira
nhéanh trai trudc (LAD) va doan gita nhanh phai (RCA).
Bénh nhén duogc tién hanh nghiém phép tiém flecanide.
Trong luc tién hanh, khong th?iy xuat hién hién tuong roi
loan nhip that. Nghiém phéap duoc két luan duong tinh voi
su xuét hién diém J cao, song T am sau, doan ST-T cong
vom ¢ V1 va V2 (hinh 1B). Bénh nhan dugc chan doan xéc
dinh hoi chimg Brugada tip 1 do thudc.

Bénh nhan duoc léy mau tinh mach va thuc hién xét
nghiém phan tich tim dot bién trén 20 gen duoc béo cdo 1a
¢6 lién quan dén bénh sinh cta hoi chimg Brugada, gom:
SCNS5A, ABCC9, CACNAIC, CACNA2DI, CACNB2,
GPDIL, HCN4, KCND3, KCNE3, KCNES5, KCNH2,
KCNIJ8, PKP2, RANGRF, SCN10A, SCNIB, SCN2B,
SCN3B, SLMAP, TRPM4. Két qua giai trinh tu thé hé méi
(NGS) va giai trinh tu Sanger cho thay c6 bién do6i thay thé
acid amin D252N tai exon 5 trén gen SCN5A. Bién d6i nay
o trang thai di hop tr (hinh 2).

¢.754G>A (Hetero)
p.Asp252Asn

Bénh nhan mé s6 Brs47

Ngui binh thuong

Hinh 2. Két qua phat hi¢n dot bién bing giai trinh tu Sanger. Biéu do
tin hiéu qho thay bién doi thay thé mot nucleotide tai vi tri ¢.754G>A, tao
ra dot bien D252N ¢ exon 5 trén gen SCN5A (vi tri bd ba c6 gach chan).

Chung t6i sir dung phan mém phén tich ciu trac va du
doan bién ddi chirc ning protein tir dot bién. Phin mém
Polyphen-2 [5, 6] 1a mot cong cu dugc phat trién boi cac
nha khoa hoc ¢ Dai hoc Havard (Hoa Ky), gitup tién doan
anh huong ctia mot bién doi loai thay thé acid amin 1én cu
tric va chte ning protein nguoi. Phan mém st dung nhiéu
co s6 dit liéu di truyén, chii yéu 12 UniProtKB va SwissProt
lam ngudn tham khao cho tit ca cac trinh tw va chu giai
vé dic tinh cua protein. Pé du doan mot su thay thé acid
amin nhét dinh trong protein, Polyphen-2 trich xuét cac tinh
nang dua trén cAu trac va trinh tu khac nhau cta vi tri thay
thé va dwa chiing vao phan loai x4c suat theo hai mé hinh
HumDiv va HumVar. Diém sb cta hai mé hinh nay duogc
cho tir 0 (khong co kha niang giy bénh) dén 1 (kha ning
gdy bénh 16n nhit). Ca hai mé hinh khi danh gia dot bién
D252N déu cho diém s6 cao: HumDiv 1a 1,000 va HumVar
12 0,999, cho thiy phan mém dyu doan kha ning dot bién
D252N gay anh huong dén chirc ning cua proteln Na 1.5va
dan dén tinh trang bénh 1a cao. Cong cu ¢ bd sung du ligu
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vé muc d6 bao ton cta vi tri acid amin giira cac loai khac
nhau (multiple sequence alignment, MSA), cho thiy muc
dd bao ton cua vi tri dot bién cling nhu cta vung lan can
rat cao, ching to mirc dd quan trong cta vi tri nay (hinh 3).

Hién tai, bénh nhan dang duoc theo doi dinh ky tai Vién
Tim TP H) Chi Minh, dugc hudng din tranh tiép xtc voi
cac yéu td gay khoi phat triéu ching ciia hoi chimg Brugada
nhu méi truong nong bire, kich thich tim 1y, sét cao va ding
cac thude chéng loan nhip hoac cac thude tram cam c6 tac
dung trén kénh natri. Du c6 chi dinh nhung bénh nhan chua
dat may pha rung tu dong do chi phi cao.

DPao dtrc trong nghién ctru: nghién ctru ddm bao tuan thu
céc quy dinh dao duc trong nghién ctru y sinh hoc. Dé tai da
dugc thong qua boi Hoi déng DPao dlrc cua Truong Pai hoc
Y Ha N¢i va Vién Tim TP H6 Chi Minh.

Hoi chimg Brugada thudc nhom bénh bat thuong kénh
ion & té bao co tim, thuong gy ra nhitng con nhip nhanh
that da dang va rung that dan dén dot tir [2, 3]. Bénh duoc
cha ¥ nhidu & ving Péng Nam A, bao gdm ca Viét Nam, véi
rat it biéu hién 1am sang. Pay 1a mot bénh di truyén phdi hop
da gen, dot bién trén mot sd gen ma hod cho céc thanh phén
cu triic hodc diéu hoa cua cac kénh ion trén mang té bao co
tim, 1am bién d6i chtic ning sinh 1y ciia cac protein nay; tao
ra cac thay ddi vé dan truyén dién hoc cia co tim, biéu hién
trén dién tim do va trén 1am sang hoi chimg Brugada. Trong
cac gen chiu trach nhiém di duoc cong b, gen SCNSA mi
hoa cho ban don vi alpha cua kénh natri Na 1.5 trén mang té
bao co tim va cac dot bién ctia no, dong vai tro quan trong
nhit gay ra hoi ching Brugada, voi tan suat luu hanh tir 11
dén 28% trong nhom di duge chan doan hoi chimg Brugada
va khoang 50% trong nhom hoi ching Brugada c6 dot bién
gen dugc xac dinh [7, 8].

Tuy da c6 nhiéu bao céo téng két va mot vai bao céo ca
1am sang vé hoi chimg Brugada tai Viét Nam trong nhiing
nim gan day, nhung day 1a truong hop dau tién duoc ghi
nhén vé ca dic diém l1am sang, can lam sang va dac diém
gen tai nudc ta. Bénh nhan nay dugc chén doan hoi chung
Brugada tip 1 do thudc. Khi sang loc cac bién doi trén 20
gen lién quan dén bénh (nhu di néu & trén, gdm cic gen
ma hoa cho cac ban don vi cac kénh natri, kali, calci va cac
protein diéu hoa hoat dong cac kénh nay) bang ky thuat giai
trinh tw NGS va Sanger, chi c6 mot bién ddi gen tai exon 5
trén gen SCNSA dugc ghi nhan (hinh 2). Bay 1a mot bién
dbi di truyén loai thay dbi don nucleotid (guanine thanh
adenine) tai vi tri 754 (exon 5) cia cDNA gen SCN5A. Tai
vi tri bién ddi, c6 su hién dién cua hai qu?ln thé nucleotid
guanine va adenine, cho thiy bién ddi ¢ trang thai di hop
tir. Bién d6i gen nay lam cho trén phan tir protein Na 1.5,
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POIyPhen‘z prediction of functional effects of human nsSNPs
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PolyPhen-2 report for Q14524 D252N

Query
Protein Acc  Position AAq AAz Description
Q14524 252 o Canonical; RecName: Full=Sodium channel protein type 5 subunit alpha; AltName: Full=HH1; AltName: Full=Sodium channel protein cardiac muscle subunit alpha;
AltName: Full=Sodium channel protein type V subunit alpha; AltName: Full=Voltage-gated sodium channel subunit alpha Nav1.5; Length: 2016
Results
Prediction/Confidence PolyPhen-2 v2.2.2r398
HumDiv
(A) This mutation is predicted to be  PROBABLY DAMAGING with a score of 1.000 (sensitivity: 0.00; specificity: 1.00)
.00 020
[=] Humvar
This mutation is predicted fo be  PROBABLY
Details

[=] Multiple sequence alignment

(B)

LSALRTFRVLRALETISVIly

Shown are 75 amino acids surrounding the mutation position (marked with a black box). An interactive version of the complete alignment is also available.

[=] 3D Visualizaticn

PDB/DSSP Snapshot 03-Jan-2012 (78304 Structures)

Found no matches to known protein structures.

Hinh 3. Dir liéu phin tich dy dodn kha ning giy h01 chirng Brugada ciia dot bién D252N trén gen SCN5A bing phin mém Polyphen-2. (A) Bo
tin cay du doan kha niang s& gy bénh: diém tin cdy gan nhu tuyét d01 HumDiv 1,000 va HumVar 0,999; (B) Phan tich MSA: vung 75 acid amin quanh
vi tri dot bién (dugc dong khung mau den) ¢ nhiéu bién thé loai gan hau nhu rit hiém c6 sy thay ddi acid amin, thé hién tinh bao ton rit cao ciia ving

dot bién.

tai vi tri codon 252, acid amin aspartate (acid amin tich dién
am) bi thay thé boi asparagine (acid amin tich dién duong),
tao ra bién d6i D252N. Vi tri dot bién xay ra tai doan xoan
S1-S4/S5 cua vung xuyén mang D, cua protein ban don vi
alpha kénh natri. Day la mot trong bon vung cam nhan di¢n
thé cua kénh, c6 nhiém vu khai dong cho qua trinh mo 16
trung tdm cua kénh (cho dong natri di ra, di vao té bao co
tim) (hinh 4). Do d6, dot bién thay thé acid amin khac biét
vé tinh tich dién c6 thé gy ra bién doi cdu tric protein, gy
anh huong dén chirc nang.

Khi tim hiéu vé bién doi D252N trén gen SCN5A trén
mot sb co so dir lidu di truyén sinh hoc nhu ClinVar ctia
NCBI hoic Ensembl, déu chua ghi nhan duoc thong tin vé
bién d6i ndy & bénh nhan hoi chimg Brugada, cho thiy day
¢6 thé 12 mot dot bién méi trén gen SCNSA.

Theo két qua du doan tir phan mém Polyphen-2, tinh
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gay ton hai hoc lanh tinh cta dot bién dugc thé hién thong
qua mot “diém s6” (score), diém sé cang cao chimng to cang
¢6 kha ning gy bénh (cao nhat 1a 1,000). Do tin cay cia
diém s6 nay thé hién qua do nhay va do dic hiéu dy doan.
Hiéu tng gy hai du doan ciing dugc truc quan hoa biang
mot diém danh ddu mau den doc bén trong thanh chuyén
mau, trong d6 mau xanh 14 cay la lanh tinh va mau do la gay
hai (hinh 3A). Dot bién D252N nay c¢6 diém s HumDiv va
HumVar lan luot 1 1,000 va 0,999, chimg t6 kha ning gay
bénh rat cao. Ngoai ra, khi xét tinh bao ton cua loai bién doi
nay, két qua phan tich MSA cho thay bién d6i D252N nay
duogc bao ton cao so v6i cac bién thé loai gan (hinh 3B) ciing
g6p phan thé hién tinh quan trong cia viing gen nay.

Khi xét tir khia canh 1am sang, cac triéu ching va bdi
canh gitp phat hién bénh khong mang tinh dac hiéu cao. Vi
1a bénh di truyén theo kiéu troi [2] nén da phan cac trudng
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(B) Mo hinh (dang ribbon band) ban don vi alpha

v

ctia kénh nhin tir trén xudng; (C) M6 hinh (dang ribbon band) ban don vi alpha cua kénh nhin tir bén.

hop hoi chimg Brugada c6 tinh chat gia dinh rd rang. Bénh
nhan nay ¢ trang thai di hop tir, didu nay c6 thé 1y giai viéc
tuy chwa co cac biéu hién 14m sang nhung da xuét hién
ngoai tim thu that trong thir nghiém tiém flecanide. Chua
¢6 bang chimg cho thay mbi lién quan gitra trang thai di hop
hodc ddng hop tir véi mirc d6 nang hodc triéu chimg bénh
trén 1am sang.

M&éi lién hé giira kiéu gen va kiéu hinh cua hoi chimg
Brugada kho phan tich do day 1a mot bénh c6 phdi hop da
gen, da dot bién. Cac bién dbi trén gen giy thay do6i ciu
tric protein, déu 1a cac kénh ion trén t& bao co tim, hoic 1a
cac phan tir tdc dong Ién su hoat dong cua cac kénh nay. Sy
bién ddi ciu triic protein lam thay dbi ludng ion di ra hodc
di vao té bao, gdy ra cac hién tuong khir cuc mudn hodc tai
cuc som. Pay chinh 1a cac sinh 1y bénh, lam nguoi bénh dé
roi vao cac r6i loan nhip, nhat 1a réi loan nhip thit gay nguy
hiém tinh mang. Viéc khao sat ciing lic nhidu gen gitip lam
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16 va gidi han co ché nay. Mat khac, khi ding k¥ thuat tiép
can & muc do DNA, chua thé khao sat duge qua trinh diéu
hoa biéu hién tir bién d6i gen ra protein. Qué trinh nay ciing
g6p phin gy ra cac biéu hién 1am sang (kiéu hinh) khac
nhau cho cac bénh nhan hoi chung Brugada.

Khi xét tac dong trén mot gen cu thé, su phan bd cac dot
bién thuong rong khip, rai rac nhidu exon. Mdi exon ma
hoé cho mot vung cAu trac dic hiéu cua kénh ion, gém: cac
ban don vi alpha, beta (dugc tao thanh tir cac doan xuyén
mang), 16 trung tdm (dugc tao thanh tir cic vong nbi noi
bao) va cac ving cam nhan dién thé. Trang thai cau hinh cta
cac ban don vi thay ddi theo thoi gian va tinh trang dién thé,
cho phép kénh mé hoic déng ddi voi dong ion. Cac dot bién
xuét hién trén nhiéu exon, gdy anh huong ting hodc giam
hoat dong ciia ving chirc ning ma chung mé hoa, tao két
qué 1a kiéu hinh trén 1am sang hét strc da dang. Vi véy, viéc
sir dung cac bang chimg phan tich ciu trac va chirc ning cia
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dot bién dya trén mé hinh in silico dé dua ra cac tién doan
vé mirc d6 nguy hai ctia cac dot bién gen mdi 1a rit can thiét
trong hoan canh han ché cac nghién ctru trén mo hinh té bao
hodc dong vat. Tuy nhién, cac phan tich vé chirc ning trén
thyc nghiém 1a khéng thé thay thé duoc. Trong khuén kho
truong hop nay, kiéu gen lién quan dén dot bién D252N exon
5 gen SCN5A & bd me bénh nhan chua duge khao sat do tinh
hinh dich bénh Covid-19. Pay ciing 1 mot phan han ché cua
dé tai. Nhom nghién ciru da c6 ké hoach 1ay mau lam pha hé
cac truong hop dot bién nghi ngdy gay bénh trong mot nghién
ctru tiép theo.

Viéc bénh nhan dugc chin doan 1a hoi chung Brugada
tip 1, ctng voi sy hién dién cua dot bién thay thé acid amin
maoi D252N trén exon 5 gen SCNSA, di kém du doan kha
ning gy bénh cao ctia dot bién cho thay, bénh nhan nay
¢6 nguy co boc 16 cac biéu hién 1am sang cua hoi chimg
Brugada (nhu loan nhip thit hodc dot tur) [8, 10] va kha
nang di truyén cho thé hé sau. Viéc dat ICD du phong va xét
nghiém gen cho thé hé sau 1a can thiét va dtng chi dinh [11].

bay 1a mét truong hop hdi chung Brugada dugce xem xét
& ca goc do 1am sang, can 1am sang va phan tich bién doi
gen. Viéc xac dinh dugc dot bién trén gen SCN5A gdp phan
xé4c dinh nguyén nhan ctia bénh, ciing nhu kha ning c6 thé
di truyén cho thé hé sau cua nguoi bénh. Viéc ngudi bénh co
mang dot bién gay bénh hay khong ton tai doc 1ap voi cac
biéu hién 1am sang, dac biét ¢ giai doan chua c6 hdu qua ctua
bénh. Do do, viéc xét nghiém di truyén cho cac bénh nhan
thé Brugada khong dién hinh 14 can thiét.

Két luan

Pi phat hién mot trudng hop dot bién D252N trén gen
SCNS5A ¢ bénh nhan hoi ching Brugada. Py 1a dot bién
méi chua duoc cong bd trén y van thé gigi. Dot bién nay
dugc xép vao nhom dot bién gay bénh, dua trén cac phan
tich cu tric va chirc nang trén mé hinh in silico.
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Bao cao ca bénh kham trisomy
mot phan nhiém sac theé so 9
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Tom tit:

Hi chirng trisomy nhiém siic thé (NST) s6 9 (trisomy 9) va dang bat thwong khac lién quan nhw kham trisomy 9
toan phan hoic mdt phin la cic chirng roi loan NST & nguoi rat hiém gip, thwong chét ngay ¢ giai doan phéi thai
hoic c6 doi song rit ngin, chi 20 ngay sau khi sinh kém theo nhiéu di tit h¢ co quan. Ca bénh dwoc bio cio ¢ day 1a
nir 26 tudi, dwoc xac dinh kham trisomy mdt phan NST 9 bing xét nghi¢m nuéi cdy phan tich NST bach ciu lympho
va lai so sanh hé gen (Array comparative genomic hybridization - aCGH), nhung c6 doi séng dai hon so véi ghi nhan
ciia y viin va c¢6 kha niing sinh san. Bénh nhin khong c6 bat thwong vé tri tué, vin dong; khong c6 bit thwong ciu
tric co quan qua siéu Am hinh thai; & ban tay trai c6 cong veo ngon cai va mun thit rai rac ¢ long ban tay; da sinh
mot con trai khée manh sau 3 1in thai chét luu lién tiép. Bio cdo cho thiy cac biéu hién 1am sang da dang ciia bat
thwong trisomy 9 dang kham ¢ nguwdi, déng goép vao ngudn dir liéu hiém cac trwong hop mic bénh nay. Tir d6 bo
sung vao kién thirc tr van di truyén ddi véi cic ca bénh hiém ciia trisomy mgt phan NST 9 thé kham, dic biét 1a tw
vén di truy(“an chin doan trudéec sinh dé tién lwgng tinh trang cua thai nhi.

Tir khéa: aray CGH, kham, nhiém sic thé do, trisomy 9 mot phan.

Chi s6 phén loai: 3.1

Datvan de khong phat hién thdy bat thuong cdu tric co quan; da sinh

Trisomy 9 1a mét dang bt thuong NST hiém gap & con trai khoe manh sau 3 lan hong thai lién ti€p. Bao cao

ngudi, va cang hiém gip & nguoi trudong thanh. Dang bt
thuong nay chiém 2,4% trong tong sb cac ca say thai va

nay cho thay cac biéu hién 1am sang da dang cua bat thudong
trisomy 9 dang kham, déng goép vao ngudn dit liéu hiém cac

thai chét luu [1]. Trisomy 9 thuong giy ra khuyét tat van
dong va tri tué¢ nghiém trong, chdm phat trién tam than va
thé chét, bat thudng hinh thai nhu dau nho, bat dbi xtng so
mit, bat thuong vé hé xuong. Chi khoang 1/3 céac truong
hop trisomy 9 c6 bat thuong ciu tric hé than kinh trung
uong [2].

Vi nhitng di tat nang né cua trisomy 9, bénh nhan
thuong tir vong sém trong vong 20 ngay sau sinh. Ty I¢
song sot ctia bénh nhan thé kham va thé thuan trisomy 9 c6
thé khac nhau nhung hau hét déu c6 ty 1¢ di tat ¢ nhiéu co
quan trong co thé [3]. Chung t6i bio cdo ca bénh nhén nit 26
tudi, dugc xac dinh c6 kham trisomy mot phan NST 9 bang
xét nghiém NST db va lai so sanh hé gen (aCGH), nhung ¢
doi song dai hon so véi y van dd bao cdo. Bénh nhan khong
¢ bat thuong vé tri tué, van dong; qua si€u am hinh thai

“Tac gia lién hé: Email: doankimphuong@hmu.edu.vn
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truong hop mic bénh nay.
Bao c4o ca bénh

Bénh nhén nit 26 tudi, 1 con thu 3 trong gia dinh c6 3
anh chi em, dugc sinh thuong & tudi thai 38 tudn vdi can
nang luc sinh 14 3,0 kg. Ngudi me 30 tudi, khong co tién st
bénh man tinh hodc phoi nhiém véi cic tac nhan gay ra dot
bién. Cac thanh vién trong gia dinh déu khoe manh va phat
trién binh thuong. Bénh nhan dugc ghi nhin cac mbc phat
trién tim than van dong binh thuong, biét di lic 9 thang
tudi. Bénh nhan c6 kinh nguyét lan dau nam 14 tudi, chu ky
déu 30 ngay; két hon nam 22 tudi, hoc hét 16p 9, 1am cong
nhan may.

Bénh nhan dén kham luc 24 tudi vi bi hong thai 3 lan: 1
lan thai chét luu; 2 1an can i, bong mang nudi lic thai 12
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with partial trisomy 9 mosaicism
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Abstract:

Trisomy 9 syndrome and other related abnormalities
such as full or mosaic trisomy 9 are very rare human
chromosomal disorders. The disorders cause early
pregnancy loss or death within 20 days after the birth
which is accompanied by complex birth defects. The case
reported here is a 26-year-old female, identified with
partial trisomy of chromosome 9 by Array comparative
genomic hybridization - aCGH, but has a longer life than
reported in the medical literature and can give birth.
The patient did not have abnormal mental or motor
problems; no morphological ultrasound abnormalities;
curved thumb and scattered warts on the left hand; gave
birth to a healthy son after three consecutive stillbirths.
The report has shown diverse clinical manifestations of
trisomy 9 mosaic abnormalities in humans, contributing
to a rare data source of trisomy 9 mosaic cases. Since
then, improve knowledge of genetic counseling for
rare cases of trisomy 9 mosaicism, especially in genetic
counseling of prenatal diagnosis.

Keywords: array CGH, karyotyping, mosaicism, partial
trisomy of chromosome 9.
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tuan va 7 tuan. Bénh nhan co thé trang thap giy: cao 149
cm, ning 38 kg. Ban tay trai bi cong veo ngon cai, cac ndt
mun thit rai rdc ¢ long ban tay (hinh 1). Si€u am tim mach,
6 bung, tir cung, budng trimg khong phat hién bat thudng.
Céc xét nghiém sinh héa va huyét hoc co ban trong ngudng
binh thuong.

Hinh 1. Cong veo ngon cai trai va cac mun thit rai rac ¢ long ban tay.

Xét nghiém nudi cdy va phan tich nhidm sac thé bach cau
lympho mau ngoai vi phat hién tinh trang kham 2 dong té
bao: 1 dong binh thudng 46,XX chiém 29,4% va 1 dong thém
mot NST marker nghi ngd ¢6 ngudn gdc tir NST 9, chiém
70,6%. Cong thirc NST d6 1a: 47,XX,+mar[24]/46,XX[10]
(hinh 2).

Pé xac dinh chinh x4c vat chét di truyén ting thém c6
phai ngudn gdc tir NST s6 9 hay khong, mau mau ngoai vi
ctia bénh nhan duoc tich DNA dé xét nghiém lai so sanh hé
gen (aCGH) da xac dinh duoc chinh x4c phan vat chat di
truyén ting 1én c6 ngudn gbe tir NST s6 9 (hinh 3). Ba ving
thém doan NST 9 dugc ghi nhan gém:

arrfGRCh37]9p13.1p12(40771173_42965378)x3;

arrfGRCh37]9q12q21.11(65632517_70489031)x3;
arrfGRCh37] 9p24.3p11.2(123950 442860239)x3.

Nhu vy, diém xa nhét bi dot bién trén nhanh ngan NST
9 12 9p24.3 va diém xa nhat bi dot bién trén nhanh dai NST 9
12 9g21.11 (hinh 4). Két hop vai két qua NST dd, c6 thé xac
dinh bénh nhan ¢ trang thai kham trisomy mot phéin NST9;
doan NST thira it nhat tir 9p24.3 dén 9q21.11.

Hai nim sau thoi diém dén kham va phat hién ra tinh
trang kham trisomy mot phén NST 9, bénh nhan da thy thai
ty nhién, sinh thuong dugc mot bé trai khoe manh.
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Hinh 2. NST db. (A) Dong té bao thira mot NST marker chiém 70,6%: 47,XX,+mar. (B) Dong té bao binh thuong, chiém 29,4%: 46,XX.
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Hinh 3. Ving ting vat cht di truyén thude NST s6 9.
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Hinh 4. Trén NST 9, ving ting vat chat di truyén dwoe ghi nhén tir
9p24.3 dén 9q21.11

Tinh trang trisomy 9 va dang bat thuong khac lién quan
nhu kham trisomy 9 toan phan hodc mot phan la cac chimg
101 loan NST & nguoi rat hiém gip. Tré em sinh ra véi
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trisomy 9 thudn thuong chét ngay sau khi sinh hodc trong
vong mot nam sau khi sinh, trong khi nhitng tré sinh ra véi
kham trisomy 9 c6 thé séng sot dén tudi truong thanh s& co
céc bét thuong vé hinh thai va chtic nang. Tinh trang kham
trisomy 9 thuong lién quan dén trong lugng so sinh thap va
co thé cham phat trién, kho khin trong hoc tap, giao tiép va
n6i cham. Cac dic diém co thé dic trung bao g6m tat dau
nho, khop 1ong 1éo, bat thudng so ndo nhu tai thap, hé ham
éch ciing nhu bat thuong vé xuong so, ban tay va ban chan.
Céc bénh 1y nhiéu mo rat phd bién va c6 thé lién quan dén
cac hé co quan khac nhau nhu tim, than, ndo va than kinh
trung wong, dudng sinh duc va tiét niu, co (ting truong
luc) va duong tiéu hoa. Poi voi thai trisomy modt phan
nhanh ngén NST 9 dugc bao cdo véi khe hd vom ham, tiéu
ndo bét thuong, than ting 4m vang va ban chan khoco hai
bén [4-6]. Truong hop kham trisomy mot phan NST 9 duoc
mo ta trong bao cao nay khong biéu hién cac dic diém bénh
chinh nhu céc béo cao di thong ké, khong co dic diém nbdi
bat nao khac trén khuén mat duoc nhin théy nhu mo ta, ma
chi c6 biéu hién cong veo ngoén cai va rai rac mun thit & 1ong
ban tay trai. Bénh nhan dang song & tudi truong thanh va thy
thai tu nhién, sinh thuong dugc mot bé trai khoe manh sau
3 14n say thai va thai chét luu lién tiép [1, 7].

Nghién ctru cia D. Bruns nam 2011 [6] cho théy, cac ca
bénh kham trisomy 9 duong nhu khong c¢6 mbi trong quan
1 rang vé murc d6 kham v6i mire do nghiém trong cia kiéu
hinh bénh. Su biéu hién thiéu twong quan giira kiéu hinh
v6i kiéu gen nhu thé nay co thé do mic d6 kham trisomy
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9 thuong chi duoc danh gia & té bao bach cau lympho méau
ngoai vi ma chwa thong ké dugc mirc do kham NST 9 & cac
md khac, dac biét la mo sinh duc. Cling co thé 1a trong qua
trinh phat trién trudc va sau khi sinh, ty 1& t& bao trisomy
9 trong cac md khac nhau di thay di dang ké do su khac
biét vé toc do phat trién noi tai va qua trinh chét cia té bao
binh thuong va té bao bénh 1y mang trisomy 9 trong ca thé.
Ngoai ra, ngay ca trong mdt mo hoac co quan, kham trisomy
9 ciing 6 thé phat sinh khac biét ¢ timg ving. Trong trudng
hop ca bénh & day, chiing t6i d quan sat thay ty 18 kha cao
kham trisomy mot phan NST 9 (70,6%) tir m6 mau ngoai vi
nhung biéu hién 1am sang it ning né nhu cac bao cdo trong y
van ciing c6 thé do ty 16 kham nay chua dugc danh gia & cac
md khac trong co thé. Mot diéu dang quan tdm nira 1a véi
két qua xét nghiém aCGH da xac dinh dugc chinh xac phan
NST 9 ting lén it nhat & ving tir 9p24.3 dén 9q21.11. Ving
nay chura rat nhidu gen OMIM (trén 50 gen) voi cac anh
huong chi yéu dén chuyén hoa, than kinh va phat trién tam
than, van dong. Tuy nhién, nhitng anh hudng d6 khong xuét
hién ¢ ca bénh trong bao céo nay, cd thé do tinh trang kham
trisomy 9 chi dugc danh gia trong mau ngoai vi ma chua
danh gia & cac mo khac cua co thé. Tinh trang kham mot
phan trisomy 9 ¢6 thé phat sinh trong mé sinh dudng cia
mot ca thé & giai doan sém cuia qua trinh phat trién phoi thai.
Mot s6 co ché da duge dé xuit cho sy hinh thanh trisomy
kham do 16i NST khéng phan chia dong déu trong giam
phéan I hodc giam phan II. Phoi kham c6 thé tiép tuc phat
trién trong sudt giai doan trudc va sau khi lam to, dan dén
hinh thanh céc bao thai kham ludng boi - 1éch bi. Trong
b4o c4o nay, kham trisomy mot phan NST 9 tir 9p24.3 dén
9g21.11 con c6 thé 1a hau qua tir chuyén doan NST khac véi
NST 9 tai cac diém dut 9g21.11 va 9p24.3 xay ra & bd hodc
me. Nghién ctru chua xac dinh dwoc karyotype ciia b me
nhung v6i bd me ¢6 kiéu hinh binh thudng va khong c6 tién
sir say thai, thai chét luu ciing dinh hudng tinh trang kham
trisomy mot phﬁn NST 9 & bénh nhan c6 thé do dot bién
mai phat sinh.
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Ca bénh nay da dong goép mot minh ching trisomy mét
phan NST 9 (it nhit tir 9p24.3 dén 9q921.11) véi ty 1é kham
cao (70,6%) khi phan tich NST bach cau lympho mau ngoai
vi, ¢6 biéu hién 1am sang rat it, tri tué binh thuong, cong
veo ngon cai va rai rac mun thit ¢ long ban tay trai, c6 kha
ning sinh con khoe manh sau mot tién st hong thai lién
tiép. Theo hiéu biét cua ching t6i, ddy 1a ca bénh chua timg
dugc cong bd trong y van. Tir d6, bd sung vao vén kién
thirc tu van di truyén dbi véi cac ca bénh hiém cua trisomy
9 thé kham. Trong tu van di truyén chan doan trugc sinh
céc trudng hop thai kham trisomy 9 toan phan hodc mot
phin, can xét nghiém di truyén & cac mé khac nhau va phdi
hop két qua voi biéu hién bat thuong cua thai qua siéu am
dé tién lugng that sat va dua ra 101 khuyén phu hop cho gia
dinh lya chon.
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Tém tit:

Viém teo niém mac da day (VINMDD) man tinh 13 mdt trong nhirng bénh dwong tiéu héa phd bién nhét c6 nhiéu
yéu to nguy co. Muc tiéu ciia nghién ctru nhim danh gia méi lién quan giira cac théi quen iin udng va biéu hién 1am
sang ciia bénh nhan VINMDD. Nghién ciru thiét ké mé ta cit ngang tir thang 10/2018-10/2020 tai Trung tim Tiéu
héa - Gan mit, Bénh vién Bach Mai véi tong s6 3.508 bénh nhin VINMDD tudi tir 40 (ty 1¢ nit/nam la 1,68/1). TAt
ca bénh nhan dwogc phéng vin dua trén bd ciu héi sang loc thiét ké sin va ndi soi da day chin doan VINMDD.
Két qua cho thiy, tri¢u chimg hay gip nhit 1a dau thwong vi (73,9%), ¢ hoi/g chua (42,4%), diy bung (41%), trao
ngugc (15,4%). Pa ) bénh nhén viém teo mirc d§ nhe (C1, C2, chiém 80,4%) va vira (C3, O1, chiém 17%), mirc d¢
ning (02, 03) chi chiém 2,6%. Cac yéu to lam ting nguy co biéu hi¢n 1Am sang gom: ché d9 in nhiéu dd ran ky, dd
nu’o’ng tang nguy co dau thugng vi (OR 1,343; 95%C1 1,002-1,801); ché d in nhidu thit va cac loai hat/lac ting nguy
co bi¢u hién diy bung (OR 1,296; 95%CI 1,100-1,526 va OR 1,316; 95%CI 1,033-1,676), ¢ hoi/¢’ chua (OR 1,243;
95%CI 1,058-1,461 va OR 1,376; 95%CI 1,082-1,751). Ché d9 in min va nhiéu cac loai hat/lac tang nguy co bleu
hién trao nguge (OR 1,359; 95%CI 1,055-1,752 va OR 1,532; 95%CI 1,023-2,293). Ché d9 in nhiéu rau xanh la yéu
td bao vé glam nguy co tién trién viém teo vira, nang (OR 0,616; 95%CI 0,403-0,941). C6 thé thay, ché do an va loai
thirc an l1a yeu t6 anh hwéng dén triéu chirng 1am sang biéu hién & bénh nhin VINMDD, va viéc diéu chinh ché do
dinh dudng c6 ¥ nghia trong viéc diéu tri bénh viém da day bén canh viéc diéu tri bang thuéc.

Tir khéa: ché d dinh dudng, viem teo niém mac da day (VINMDD), yéu t6 lién quan.
Chi 56 phin logi: 3.1

Dat van de ctru thuong it dé cap dén anh huong cia ché do sinh hoat
tdi cac nguy co ung thu da day nhu loan san da day hoac
VTNMDD. Mic du khéng ¢6 bang chimg 13 rang cho thiy
¢6 mdi lién quan gilta mot s6 ché d0 an véi cac biéu hién va

VTNMDD man tinh 1a mét trong nhitng bénh duong
tiéu hoa phd bién nhit nhung dién bién tir tir. Udc tinh c6
hang tram triéu nguoi trén toan thé gidi bi viém da day voi L aa , N , n

) £ o £ N & .o Y . murc d§ nang VINMDD man tinh, cling nhu chua cé nghién
cac mirc dd khac nhau. O Viét Nam, chan doan viém da day C A XA s i A e L oan w2 ,
ctru 1am sang vé hi€u qua diéu tri cua che do an, dicu chinh

chu yéu dua vao ndi soi trong da s céc treong hop (>90%) 16i sdng tham gia vao diéu tri VTINMDD man tinh, nhung

(1] Bi’éu hi¢n 14m sing cta viém da ddy rat da dang, gap cac hudng dan diéu tri déu dong thuan rang ché do an hop
chi yéu la dau ving thuong vi, chuéng bung (70%) [11. 1y thay déi 16i séng c6 thé gop phin cai thién tridu chimg
tham chi khong c6 tri¢u chimg gi, tuy nhién hi¢n nay khong  yiem da day man tinh déng thoi véi vige sir dung céc diéu
tim dugc moi lién quan rd rang gitta biéu hién 1am sang va tri thude [3, 4].
ton thuong trén noi soi. ) )
Trong nghién ctru ndy, chung toi tap trung vao bénh nhan
Khi dénh gid cc yéu t6 1am tang nguy co ung thu da  VTNMDD man tinh v6i cac triéu ching tidu hoa nhim xéc
day, cac nghién ciru trén thé gi6i da chimg minh ngodi  dinh méi lién quan giita ché do an, 16i sinh hoat va biéu hi¢n
nhiém vi khuan HP thi ché d¢ sinh hoat nhu an nhiéu mudi,  14m sang ctia bénh nhan VTNMDD. Trén co s& d6 c6 thé
d6 nuéng hodc hut thude c6 mdi lién quan chit ché voinguy  thiét 1ap m6 hinh ché d¢ an uéng lanh manh, giup cai thi¢n

co phat trién ung thu 2-5 lan [2, 3]. Tuy nhién, cac nghién  chat luong cudc séng ciia bénh nhan.

“Tac gia lién hé: Email: daotrantien1982@gmail.com
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Abstract:

Atrophic gastritis is one of the most common gastric
diseases, and many risk factors may increase the risk.
This study aimed to assess the relationship between
dietary factors and clinical symptoms of patients with
atrophic gastritis. A cross-sectional study was conducted
from October 2018 to October 2020 in the Center of
Gastroenterology and Hepatology of Bach Mai Hospital
with a total of 3508 atrophic gastritis patients aged >40
years (female/male ratio was 1.68). All patients were
interviewed based on a designed questionnaire and
underwent a gastroscopy procedure. The most common
symptoms were epigastric pain (73.9%), belching/
heartburn (42.4%), the feeling of fullness (41%), reflux
symptom (15.4%). A majority of patients had mild
atrophic gastritis (C1, C2) (80.4%), followed by moderate
atrophic gastritis (C3, O1) (17%), and severe atrophic
gastritis (02, O3) (2.6%). A diet with much deep-fried
or grilled food increased the risk of epigastric pain (OR
1.343; 95%CI 1.002-1.801); diets with much meat or
nuts increased the risk of the feeling of fullness (meat:
OR 1.296; 95%CI 1.100-1.526 and nuts: OR 1.316;
95%(C1 1.033-1.676), and belching/heartburn (meat: OR
1.243; 95%CI 1.058-1.461 and nuts: OR 1.376; 95%CI
1.082-1.751). Diets with much salt or nuts increased the
risk of reflux symptoms (salt: OR 1.359; 95%CI 1.055-
1.752 and nuts: OR 1.532; 95%CI 1.023-2.293). A diet
with many vegetables was a protective factor that can
help to decrease the risk of moderate and severe atrophic
gastritis (OR 0.616; 95%CI 0.403-0.941). In conclusion,
diets and food types are factors that affect the risk of
clinical symptoms among patients with atrophic gastritis,
so the action of adjusting diets and daily food also play
an important role in atrophic gastritis.

Keywords: atrophic gastritis, diets, risk factors.
Classification number: 3.1
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Poi tuong va phuong phap nghién ciiu

Nghién ctru cia ching t6i duoc tién hanh tai Trung tim
Tiéu hoa - Gan mat, Bénh vién Bach Mai tu thang 10/2018
dén 10/2020.

Tiéu chudn chon bénh nhan: tat ca bénh nhan dén kham
tai Trung tam Tiéu hoa - Gan méat, Bénh vién Bach Mai c6
tudi >40, c6 hinh anh VINMDD trén ndi soi theo phan loai
Kimura Takemoto [5].

Tiéu chudn logi trie: bénh nhan da cét da day, ung thu da
day, loét da day, ta trang, c6 cac bénh ly viém tuy, xo gan,
céc r6i loan dong mau.

Phicong phdp nghién ciru: thiét ké nghién ctru mé ta cét
ngang, voi ¢d mau 3.500 ngudi.

Phuwong tién s dung: day noi soi Fujinon 4450.

Cdc bude tién hanh: bénh nhan dwoc thim kham, hoi
bénh theo mot b cau hoi thiét ké sn. Nghién ctru vién hoi
bénh nhan vé dic diém ché do an g6m ¢ ché d6 an man, an
cay, an nhiéu dd 1én men, dd chién ran kS//d@) nudng, ché do
an thit, cac loai hat, va ché d an rau. Bénh nhan dugc xac
dinh 14 c6 ché d6 an nhidu va thuong xuyén khi cé it nhat la
5 lan 1ap lai loai thurc an d6 trong mot tudn. Cac théi quen
sinh hoat khac dugc hoi gdbm thoi quen hut thude 14, udng
ruou bia, uéng tra, ca phé, tap thé duc, ché do ngu va thoi
quen str dung cac thude c6 thé co hai cho da day nhu cac
thudc thugc nhom NSAID, Aspirin va thudc chong diéu tri
trdm cam. Céc bénh nhan dugc thim kham dﬁy du, ndi soi
da day chan doan va phan loai mtrc d§ viém teo theo ti€u
chuén Kimura Takemoto: dua trén vi tri cia bo teo niém
mac (atrophic border) 1a ranh gidi gitta phan da day khong
teo va phan da day c6 teo niém mac. Niém mac ving teo
nhat mau va théy dugc mang mao mach nam phia bén dudi;
niém mac ving khong teo c6 mau do dong nhat va tron
lang. Hé thong Kimura Takemoto gdm hai dang chinh la
dang dong va mo. Panh gia mic do teo niém mac da day
trén ndi soi theo phan loai Kimura Takemoto bao gém: mirc
d6 nhe - dang C1, C2; muc do vua - dang C3, O1; muc do
nang - dang 02, O3.

Pao dirc nghién ciru: nghién ciru nay 13 mot phan cua dé
tai cap qudc gia “Ung dung k¥ thuat sinh hoc phan tir, hoa
sinh va ndi soi trong sang loc, chan doan va diéu tri ung thu
da day sém”, dugc thyc hién theo quy dinh cua Hoi dong
dao duc Bénh vién Bach Mai.

Xt Iy 56 liéu: s6 liéu duogc xur 1y trén phan mém Epidata
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7.0 va phan mém xir 1y thong ké SPSS 25.0. Chi nhiing yéu
t6 lién quan c6 y nghia thong ké trong phan tich don bién
dugc dua vao md hinh da bién. p<0,05 duoc coi la c6 ¥
nghia thong ké.

£ 2
Ket qua
Ddc diem nhom nghién ciru

Nghién ctru thuc hién trén 3.508 bénh nhan VINMDD
man tinh, trong d6 ty 1& nit/nam 1a 1,68, véi nit chiém hon
62,7% (n=2.198), nam chiém 37,3% (n=1.310). Do tudi
trung binh (SD) ciia nhom dbi twong 13 56,2 (9,2) tudi, bénh
nhan tré nhat 13 40 tudi va cao tudi nhat 12 91 tudi, tap trung
cht yéu & nhom dbi tugng tudi trung nién tir 40 dén 65 tudi,
chiém 83,9% (n=2.943). Ty 1¢ bénh nhan sir dung thudc
NSAID, Aspirin 14 2,7%. Hau hét bénh nhan c¢6 BMI binh
thuong.

Ddc diem ché dj an va sinh hoat

Thoi quen sir dung céac chat kich thich khong tét cho da
day dugc ké dén trong nghién ctru gdm thudc 14, ruou/bia.
Tdng s6 26,8% timg c6 thoi quen duy tri hiit thudc 14 it nhat
1 diéu mdi ngay lién tyc tir 6 thang tro 1én (n=940), d6 tudi
trung binh (SD) bit dau thoi quen nay 1a 19,5 (6,9), trung
binh hat 13,3 (9,6) diéu mot ngay. Co 543/3.508 dbi twong
¢6 thoi quen udng ruou bia it nhat 1 cdc mot tuan (15,5%),
théi quen thuong kéo dai trung binh 24 (11,1) nam, da s6
uéng ruou manh, trung binh 15,5 chén mot tuan, theo sau 1a
bia va rugu nhe (5 cde so véi 5,8 chén mot tu?m). Su khac
biét vé thoi quen hut thudc, uéng ruou bia, tra, ca phé, va
tap thé duc giira hai nhom nam va nir ¢ y nghia thong ké
(p<0,05) (bang 1).

Bang 1. Phin b dic diém théi quen va ché d¢ sinh hoat theo gioi.

Chung Nam Nir
Théi quen (0=1310) (n=2.198) pvalue
n % n % n %
Hit thudc I 940 268 908 03 3 15 <0,001
Ubng bia rugu 155 510 89 R 15 <0,001
Ubng tra 643 183 534 408 109 5 <0,001
Ubng cafe g 34 7 54 4 2 <0,001
Tip thé duc 134 377 55 401 799 364 0,028
Ngi di 8h/ngay ug 21 40l 306 547 %9 <0001
A T ) &8 3 0068
Aspirin, tram cam)
TAP CHI
HOAHOC \/,
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Vé ché do an, 21,2% c6 ché do dn mdn va 11,8% c6 ché
do an cay, 5,7% c6 thoi quen an cac dd 1én men it nhét 5 lan/
tudn, 8,2% c6 an nhiéu cac dd ran ky va dd nudng it nhat
5 lan/tuan. C6 sy khac biét trong ché d6 an cua nam va nit
(bang 2). Tuy nhién, s6 lugng ngudi an rau xanh kha nhiéu
(chiém 91,4%), va gap nhiéu hon & nit (91,8 so v&i 91,4%,
su khac biét khong ¢ y nghia thong ké).

Bing 2. Phan b dic diém thoéi quen in udng theo gidi.

. Chung Nam Nir

Thoi quen (n=1.310) (#=2.198) pvalie
an uong

n % n % n %

Anmin 202 BS 256 407 185 <0001
An cay 45 118 24 209 141 64 <0001
Ancicddlénmen 200 57 91 69 100 5 0014
Andorinkj,d0 oo ¢y 19 98 159 72 0006
nwong

An nhitu thit 815 232 42 32 393 179 <0001
Chedoancicloai g9 g5 15 g3 184 84 0676
hat, lac

Annhidurauxanh 3205 914 L1188 907 2017 918 0271

Biéu hign lam sang va mirc dé viém teo da day trén
ngi soi

Trong 3.508 bénh nhan VITNMDD, biéu hién dau thuong
vi hay gap nhat - chiém ty 1& 73,9% (n=2.593), ¢ hoi/¢ chua
chiém 42,5% (n=1.489), dﬁy bung 40,9% (n=1.437), trao
ngugc 15,4% (n=541) (biéu d6 1). Ty 1& c6 biéu hién day
bung ¢ nhom nit cao hon nhém nam (24,6>16,3%, p=0,01),
ty 1€ bién hién trao nguoc & nhom bénh nhan nit cao hon
nhom nam (11,1>4,3%, p<0,001).

Nam EN@

Déy - ia PR,
Dau thuong ~, . " . Budn RGi loan tiéu Chan &an, an N
. O hoi, chua  chudéng  Trao nguoc PP . Lo au

vi nén/nén hoé mau no

bung

Nir 45,6% 26,6% 24,6% 11,1% 6,2% 2,3% 0,7% 0,3%
Nam  283% 15,9% 16,3% 4,3% 3.1% 1,4% 0,5% 0,1%

Biéu db 1. Biéu hién 14m sang & bénh nhin VINMDD man tinh.

V& hinh anh ndi soi da day theo phan loai Kimura
Takemoto, trong s6 3.508 bénh nhan tham gia nghién cuu,
s6 lugng bénh nhan bi VINMDD mtc do nhe gip nhiéu
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nhit, trong d6 C2 54,3% (n=1.906), C1 26,1% (n=916),
giam dan & cac muc do vira, C3 13,7% (n=479), 01 3,3%
(n=116). VTNMDD mirc d¢ nang chiém rat it (2,6%), trong
d6 02 chiém 1,9% (n=66) va 03 0,7% (n=25).

Moi lién quan giiva cdc ché dp dn, sinh hoat va biéu
hién lam sang

Danh gia cac yéu t6 lién quan dén triéu chimg dau thuong
vi, chung t6i thiy rang tridu chimng dau thuong vi thudng
gip & nhitng ngudi co hit thude (75,6%), udng bia ruou
(75%), mot s6 loai tra, an cac dd 1én men (75,5%), hoac dd
ran k¥ (78,8%), tuy nhién khéc biét khong c6 y nghia thong
ké. Chi c6 ché d6 an dd ran ky, d6 nudng cho thiy c6 mdi
lién quan voi triéu chung dau thuong vi (p=0,049) (bang 3).

Bang 3. Cic yéu t6 ché d in va sinh hoat lién quan dén ting biéu
hién 1am sang.

o Don bién Da bién
Yéu to n %

p OR [95%C] P OR [95%CI]
Dau thugng vi
Andd rénk}"f,d(")
naing (u2fy) 227 TBE 00491343 [1002-1801)
O hoi/g chua
éligﬁe)“th“ 388 47,6 0001  1314[1,122-1,538] 0,008 1243 [1,058-1,461]
Chedoancicloai 153 510 (oo1  1ag9[LIS-L63] 0009 1376 [1082-L751]
h@t, lac (n:299) 5 ) ) ) ’ 5 » ) )
Dﬁybung
a‘lgll";e)“th“ 386 474 <0001 1406[1201-1,646] 0,002 1296 [1,100-1,526]
Chédoancicloai 147 490 (o3 1430[LIS184] 0026 131610331676
hat, lac (H=299) 5 s ) ) ’ 5 9 s )
Trao nguge
Anmin(@=742) 84 113 0001  1550[1210-1987] 0018  1,359[1,055-1,752]
Chedoancicloal »g g9 (005 176701,1912622] 0038 1,532 [1,023-2,29]

hat, lac (n=299)

Ghi chu: chi nhimg yéu t6 ¢6 lién quan trong phan tich don bién dugc dua vao
mo hinh da bién va bao céo.

Vé lién quan gitra triéu ching ¢ hoi va ¢ chua véi ché
d6 an, chung toi théy nhitng bénh nhan co biéu hién ¢ hoi, ¢
chua gip & nhém ngudi an nhiéu thit (47,6%), p=0,001) va
an céc loai hat (51,2%, p=0,001). Ché d¢ an nhiéu thit (OR
1,243; 95%CI 1,058-1,461), va nhiéu céc loai hat/lac (OR
1,376; 95%CI 1,082-1,751) lam gia tang nguy co xuat hién
triéu chung ¢ hoi.

TAP CHI

HOA HOC
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Lién quan giita ché d¢ in va tridu ching trao nguge nhu
néng rat sau xuong trc, nudt vudng hoic nudt nghen, cam
giac méc & cb ddi voi ché do an & bénh nhan viém da day,
ché d6 an min (11,3%), hoac an cac loai hat, lac (9,7%) co
nguy co lam gia ting xuit hién cac biéu hién trao ngugc
(OR 1,359; 95%CI 1,055-1,752, va OR 1,532; 95%CI
1,023-2,293).

Lién quan giita ché dp an, sinh hoat va mirc dp viém
teo ning

Bing 4. Cic yéu t6 ché d¢ iin va sinh hoat lién quan dén mirc d viém
teo ning 01-03.

< Don bién Da bién
Yeuto/théiquen n %

P OR [95%Cl] p OR [95%CI]
Ubngtra (n=643) 50 7,8 0,026 1,454[1,045-2,024] 0,090 1,343 [0,955-1,890]
Ancay (n=415) 35 84 0021 1,564[1,071-2,285] 0,068 1440[0,974-2,129]
An nhiéu rau
xanh, ci qua 180 5,6 0,021 0,608[0,399-0,928] 0,025 0,616 [0,403-0,941]
(n=3.205)

Céc yéu té hat thude 13, udng rugu, hay ché d6 an thirc
in do nuéng, dd6 mudi man khong thay co lién quan dén
muc d§ viém teo trung binh, nang trén ndi soi. Tuy nhién,
ché d6 an nhiéu rau xanh, ca qua 1a yéu t6 bao vé giup lam
giam nguy co tién trién viém teo mirc d¢ nang (01-03) (OR
0,616; 95%CI 0,403-0,941).

VTNMDD man tinh 1a mot bénh 1y thuong gip, dién
bién tir tir voi nhiéu biéu hién 1am sang da dang, d& chin
doan nhung ciing d& nhdm vdi cac tridu chimg khéc. Trong
do, triéu ching dau thugng vi, ¢ hoi, chuéng bung thuong
gip nhit [1]. Trong nghién clru cta ching toi, cac tridu
chtg nay ciing 13 cac triéu chimg hay gip nhét: dau thuong
vi (73,9%), ¢ hoi/g chua (42,4%), déy bung (41%), va trao
nguoc (15,4%) gip pho bién & ca nam va nir. Ty 1§ ¢6 biéu
hién day bung & nam nhiéu hon nit, ty 1& bién hién trao
nguoc ¢ nhém bénh nhan nit cao hon nhom nam (p<0,05).
Diéu nay c6 thé giai thich 1a do ché do sinh hoat & nam va
nit gi6i c6 su khac biét. Nam gidi thuong huat thude, in cay,
an chua, an thit cling nhu cac loai dd uéng ¢6 con nhiéu hon
nir gidi.

Moéi lién quan giita cac biéu hién viém da day véi ché
d6 an va sinh hoat da dugc ghi nhan trong cac nghién ctru
trude day [2, 3, 6]. Mot sb nghién ciru cho thiy dau thugng
vi thuong xay ra & nguoi an dd nudng, tinh bot hodc snack,
trong khi tri¢u chirng chudng hoi lai hay gdp & nguoi an
nhiéu d6 ngot, con ché @6 an nhiéu mudi, d6 nudng va nhiéu
thit lai lién quan dén cac biéu hién trao nguoc [4].
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Trong nghién ctru ciia chung toi, tri¢u chirng dau thuong
vi thuong lién quan véi ché d6 an dd ran k¥, d6 nudng (khac
biét c6 y nghia thong ké, p=0,048), khong thiy c6 sy lién
quan véi hat thube 14, hay ubng ruou, ciing nhu ché do in
cay, hodc man. Két qua nay ciing tuong dong véi cac tic gia
Trung Qudc [4]. Piéu d6 c6 thé giai thich 1a do dd nudng
thuong co rat nhiéu chat béo, nén kho tiéu hoa, va tiéu
hoa cham gay ra cam giac cang chudng va gy dau bung.
Mot nhom triéu ching khac cua viém da day la ¢ hoi va
chudng bung. Trong nhom tri¢u chimg nay, ching toi thay
cac tridu chimg cha yéu lién quan dén ché do an nhiéu thit
(OR 1,243), (OR 1,296), an cac loai hat giau tinh bt (OR
1,376), (OR 1,316). Cac nghién ciru cho rang ché do an ngii
cde ¢o chira nhiéu carbon hydrate va duoc vi khuan chuyén
hoa, sinh ra nhiéu hoi trong da day hinh thanh cam giac day
chudng bung. Mat khac, ché d6 an nhiéu do ngot cling lam
thay doi hé vi khuan duong rudt, dic biét 1a kha niang dung
nap glucose cuia rudt va thuc day qua trinh viém man tinh.
M&di lién quan giira tridu chimg chudng bung, ¢ hoi - db in
ngot (giau tinh bot) cling tuong ty nhu trong nghién cliru
clia tac gia Trung Qudc, co 18 boi ché do va thoi quen dn
ubng tuong dong cua hai dat nudc. Céc tridu chimg trio
ngugc nhu nong rat sau xuong uc, kho chiu khi nudt, trao
nguoc acid thuong lién quan dén ché d6 an nhiéu mubi (OR
1,359), hodc an cac loai hat, tinh bot (OR 1,532). Muéi thue
su ¢6 ¢ anh huong dén cac tridu chung trao ngugce duong
tiéu hod nhu nén, ndng rat sau xuong tc hoac trao nguoc
acid. Mdi lién quan giita trao nguoc va mudi di duoc bao
céo trong cac nghién ciru trude day. Mubi ciing duge coi
nhu yéu t6 anh huong bét loi va voi luong cao natriclorid
c6 thé gay ton thuong niém mac thanh da day, ting nong
d6 cac enzym tién viém, ciing nhu cac cytokin trong niém
mac da day két hop vé6i vi khuin HP gy huy hoai té bao
va thuc ddy qua trinh tai tao té bao, ddn dén hau qua la qua
trinh viém va teo niém mac [7]. Nghién ctru vé VINMDD
trén noi soi, chiing toi thay rang murc do teo niém mac trong
nghién ctru ciia chung t6i cling twong ty nhu cac nghién ctiru
vé viém teo khac ¢ Viét Nam. Trong do, nhom bénh nhan
viém teo mirc d6 nhe trén nodi soi chiém chu yéu (80%),
nguoc lai cac trudng hop viém teo mirc do ning chi chiém
khoang 2,6% (02, 03), thap hon nhiéu so v6i nghién ciru
tai Nhat Ban (13,3%) [8]. Tuy nhién, chi viém teo muc do
ning va vira méi co nguy co tién trién thanh ung thu, diéu
nay ly giai vi sao ty 1¢ ung thu da day ¢ Nhat Ban cao hon
nhiéu so véi cac nude trong khu vuc ciing nhu trén thé giéi.
Mic du hit thude 1a va ché do an nhiéu mubi duge chimg
minh 1 ¢6 lién quan dén nguy co ung thu da day [9]. Tuy
nhién, anh hudéng cua thudc 14 trong VINMDD van 1a mot
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chii dé tranh cai, mot s6 nghién ctru cho thay c6 lién quan,
trong khi nghién ctru khac lai khong. Trong nghién ctru nay,
chung t6i ciing khong thay hut thude lién quan dén mic do
viém teo da day vua va nang, tuy nhién lai théy ché d6 an
nhiéu rau xanh nhu mot yéu t6 bao vé ddi véi VINMDD,
ddc biét 1a d6i voi viém teo vira va nang (OR 0,616). Tac gia
Shibata va cs (2002) [9] ciing nhan thdy ché d6 dn nhiéu rau
xanh 13 yéu t6 biao vé VINMDD. Céc tac gia cho rang rau
ct xanh ¢6 chira nhiéu yéu td vi luong nhu caroten, dac biét
la vitamin C c6 tac dung tc ché su hinh thanh nitrosamine,
ciing nhu lam giam tién trién qua trinh viém [7].

Nhin chung, két qua nghién ciru cta chung toi goi ¥
nhitng mdi lién quan dic biét giita théi quen in udng va
triéu chimg da dugc dé cap trong cac bang chimg nghién
ctru trude day. Viém da day 1a tinh trang viém man tinh kéo
dai, tién trién va trai qua nhiu giai doan, triéu ching kha
da dang, do vay can thiét phai diéu chinh ché do an uéng,
16i sdng hang ngay tuwong tng vé6i cac biéu hién bénh hon
la phu thudc hoan toan vao thudc. Nhiéu bénh nhan viém
da day c6 thé biét chinh xac loai thirc dn gy ra tridu ching,
nhung nhiéu bénh nhan thi khéng. Do d6, can thiét phai ghi
lai cac loai thic an da an, cling nhu thoi diém va biéu hién
triéu chung, tor d6 bénh nhan co thé xac dinh loai thuc an
nao lam gidm hodc lam ndng tri€u chimg cua minh, va tu
minh c6 thé xay dung mot ché d6 an lanh manh va phu hop.

Tuy nhién, nghién ctru cua ching t6i con mot sé diém
han ché nhu b6 cau hoi chua luong hoa chi tiét bira an, thirc
an cu thé, hodc thoi diém an uéng, cac yéu td tam ly, than
kinh, ciing nhu theo ddi higu qua cia viéc diéu chinh ché
d6 an 1én triéu chung hay trén mé bénh hoc. Piéu nay cho
thdy su can thiét phai tién hanh thém cac nghién ctru ddnh
gié trong tuong lai.

Nhin chung, nghién ctru nay cua ching t6i da giap cung
cap thém dir liéu v& mdi lién quan gitra ché do an udng &
bénh nhan c6 VINMDD. Két qua cho théy, cac ché do an
thuong xuyén an man, an nhiéu thit, an nhiéu thuc phém
ran k¥, hodc 4n nhidu cac loai hat/lac c6 gop phan lam ting
nguy co biéu hién cac tridu ching 1dm sang & cac bénh nhan
VTNMDD. Tir d6 cho thiy su can thiét phai diéu chinh ché
dd an cho phu hgp véi bénh nhan viém da day man, viéc
han ché ché do an nhiéu céc loai hat/lac, an thit nhiéu hodc
an nhiéu mudi cling nhu cac dé nudng, ran ki s& giup giam
céc triéu chung viém da day. Ngoai ra, viéc diéu chinh ché
dd an véi nhiéu rau xanh c6 thé xem nhu 1a mot yéu t6 bao
vé gitip giam nguy co tién trién ning VINMDD. Diéu nay
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rat co y nghia trong viéc diéu tri bénh viém da day bén canh
viéc diéu tri bang thudc. Tuy nhién, day chi 1a nghién ctu
cit ngang nén cin cac nghién ctru sdu hon tap trung vao theo
ddi doc dé danh gia anh hudng ciing nhu hiéu qua cua viée
thay d6i ché do, thoi quen sinh hoat véi bénh viém da day.
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Bién doi nong d9 VEGF thily dich do tiém Bevacizumab ngi nhan
trong diéu tri bénh vong mac dai thao dwong tang sinh bién ching

Vii Tudn Anh", Nguyén Tuin Thanh Hao?

!Bénh vién Mt Trung wong
2Bénh vién Mdt Pa Ndng

Ngay nhan bai 14/5/2021; ngay chuyén phan bién 20/5/2021; ngay nhan phan bién 21/6/2021; ngay chép nhan ding 28/6/2021

Tom tit:

Bai bio nay nghién ctru swr bién d6i ndng d9 yéu to ting sinh tin mach (VEGF) trong thiiy dich truéc va sau tiém ndi
nhiin Bevacizumab diéu tri vong mac dai thao duong (PTP) ting sinh bién chirng. Nghién ctru dwoc tién hanh theo
phuong phap tién ciru, can thi¢p 1Am sang trén 48 mit (29 bénh nhén) bi bién chirng véng mac PTD ting sinh c6 chi
dinh tiém Bevacizumab ndi nhin tai Bénh vién Mit Pa Ning. Miu thiy dich dwgc 1y ngay truéc va 1 tudn sau tiém
ndi nhin 1,25 mg Bevacizumab. Két qua cho thiy, nong d9 VEGF thiiy dich truéc tiém 1a 474,23+361,32 pg/ml giam
xudng chi con 16,96+18,11 pg/ml (p=0,000) & tit ci cic mit sau tiém 1 tuiin; khong cé sy khac biét ¢6 y nghia théng
ké vé nong dd VEGF giira cAc nhém bénh theo mirc d§ xuit huyét dich kinh, theo tinh trang bong vong mac co kéo,
theo ting sinh xo. Nhw vay, c6 thé thiy rd vai trd ciia thudc khang VEGF trong diéu tri bénh.

Tir khéa: Bevacizumab, bénh vong mac DPTD tiing sinh bién chirng, VEGF.

Chi s6 phén loai: 3.2

Bénh vong mac DTD giai doan tang sinh la giai doan
bénh 1y nang, tién trién cta bénh vong mac PTD. Co ché
bénh sinh 1a do tic vi mach vong mac, dan dén thiéu mau
vOng mac va thoat dich ra khoi long mach vong mac. Khi
vong mac thiéu mau, s& tiét ra nhiéu Cytoxin trong d6 c6 yéu
t6 tang sinh tan mach (Vascular Endothelial Growth Factor -
VEGF) vao budng dich kinh, 1a yéu t6 chinh gay ra tin mach
[1-3]. Khi tin mach v& gy ra mot loat cac bién chimg nhu
xuét huyét dich kinh, ting sinh xo, bong vong mac co kéo.
Phuong phap diéu tri 1a phiu thuat cit dich kinh, giai phong
co kéo rat phtic tap, co nhidu nguy co, nhét 1a chay méau
trong md [2].

Bevacizumab (Avastin, Genentech Inc.) 1 mot trong
nhitng thudc khang VEGF dugc sir dung phd bién trong
diéu tri bénh vdng mac DTD. Bevacizumab tiém ndi nhan
lam giam ndng do yéu t6 ting sinh tan mach, gay thodi trién
tan mach vong mac ¢ bénh vong mac DTD tang sinh, giam
nguy co chdy mau trong phau thuat [2-4].

Trén thé gidi, nhiéu nghién ctru dd cho thay, tiém Bev-
acizumab ndi nhin lam giam dang ké nong do VEGF ca
trong dich kinh va thiy dich ¢ bénh vong mac BDTD va cé
su lién quan gitra néng d0 VEGF noi nhan véi mue dd bénh
vong mac BTD [3, 5, 6]. Cac nghién ctu trude day co do
ndng d6 VEGF bang cach 1iy bénh pham trong dich kinh [3,
4], tuy nhién viéc 1dy mau dich kinh rat phirc tap, kho c6 thé

“Tac gia lién hé: Email: vta.oph@gmail.com
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lay nhiéu lan. Mot s6 tac gia ciing di nghién ctru nong do
VEGF trong thuy dich, cho phép danh gia dé dang hon va
¢6 thé lam nhiéu 1an [1, 3, 5].

O Viét Nam, da c6 mot s6 nghién ctru vé hidu qua 1dm sang
ctia Bevacizumab trong diéu trj bénh Iy vong mac DTD, trong
d6 st dung Bevacizumab tiem trude phau thuat nhr?lm tranh
bién chimg trong va sau mo Tuy nhién, cho dén nay van chua
¢6 nghién ctru nao vé ndng do yéu to tang sinh tan mach Iy
bénh véng mac do DTD. Trong khuon khd thoi gian va nguon
luc chua cho phép, céc téc gia tién hanh nghién ciru nay trudc
hét nhim so sanh ndng do yéu t6 ting sinh tin mach trong
thuy dich trude va sau ti€ém ndi nhan Bevacizumab ¢ bénh
vong mac DTD ting sinh c6 bién chimg

Poi tuong va phuong phap nghién ciu
Doi twong

Tiéu chudn lwa chon: bénh nhan duoc chan doan xéc
dinh bénh vong mac DTD tang sinh cé bién chung Xudt
huyét dich kinh, bong véng mac co kéo, ting sinh xo trudc
vong mac c6 chi dinh tiém Bevacizumab noi nhan dén kham
va diéu tri tai Bénh vién Mat Da Néng tir 1/2016 dén 5/2018.

Tiéu chuan logi trir: bénh nhan c6 tién str bénh tim mach
hay dot quy, bénh nhan di ung voi Bevacizumab, dang c6
nhidm tring cap tinh tai mét va bo phan phu thudc, d tiém
cac thube ndi nhan nhu Triamcinolone, cac thude we ché
VEGF (bao gém ca Bevacizumab va mét s6 thude khac),
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Abstract:

This article studies the changing of concentration of
vascular endothelial growth factor (VEGF) from the
aqueous humor sample, before and after intravitreal
injection of Bevacizumab, for treatment of complicated
proliferative diabetic retinopathy (PDR) and the
correlation with clinical features. This study was
implemented with prospective and interventional
case series; 1.25 mg of Bevacizumab was injected
into the vitreous cavity to treat PDRin 48 eyes of
29 patients. Aqueous humor samples were obtained
before intravitreal injection of Bevacizumab and one
week after. Study results showed: VEGF concentration
decreased from 474.23+361.32 pg/ml to 16.96+18.11 pg/
ml (p=0.000) at all eyes after one-week injection. There
were no differences in levels of VEGF among groups
according to the vitreous haemorrhage, tractional retinal
detachment, and retinal fibrosis. Therefore, the study
exhibited a better understanding of the role of anti-
VEGEF in the adjuvant treatment of complicated PDR.

Keywords: Bevacizumab,
diabetic retinopathy, VEGF.

Classification number: 3.2
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da laser vong mac, da phau thuat dich kinh trong vong 3
thang trudc khi nghién ctru, bénh nhan khong dong ¥ tham
gia nghién curu.

Phuwong phap

Thiét ké nghién ciru: phuong phap thir nghiém 1am sang
khéng dbi chimg.

Tién hanh nghién ciru:

- Kham x4c dinh bénh nhan c6 bénh vong mac BTD tang
sinh ¢ bién ching nhu xuit huyét dich kinh, bong vdng
mac co kéo, ting sinh xo trudc vong mac c6 chi dinh tiém
Bevacizumab noi nhan.

+Tinh trang Xudt huyét dich kinh: chting t6i chia thanh 4
nhom theo phan d6 ciia DRVS [4]: i) d6 0: khong co xuat
huyét dich kinh; ii) do 1: xuat huyét dich kinh nhe, ¢6 thé
soi 1 chi tiét day mat; ii) do 2: xuét huyét dich kinh trung
binh, c6 thé soi dugc day méit nhung khong o chi tiét; iv) do
3: xuét huyét dich kinh ning, khong thé soi dugc day mat.

+ Tinh trang tang sinh xo dugc chia thanh 4 nhém [7]:
i) d6 0: khong c6 tang sinh xo; ii) d6 1: rat it mang xo trudc
vong mac nhe, c6 thé gidng nhu mang trudc vong mac; ii)
d6 2: mang xo trudc vdng mac rd rang mau tring nhd nhe
vao budng dich kinh; iv) 6 3: mang xo trudc vdng mac 1o
rang mau tring nhd nhiéu han vao budng dich kinh.

+ Tinh trang bong vong mac co kéo dugc chia thanh 2
nhom: i) khong bong vong mac co kéo; ii) c6 bong vong
mac co kéo.

+ Tinh trang tang sinh vong mac dugc chia thanh 2 nhom
[2, 5]: 1) tién trién: xudt hién nhimg tin mach I nhimg mach
mau trude vong mac nhiéu nhanh c¢6 tudi méau; ii) yén ling:
tang sinh vong mac di thoai trién hoan toan hodc chi co
nhitng mach xo khong c6 tudi mau hodc moé xo hién dién.

- Kham vong mac va mit gém: do thi luc, kham ban
ph?m trude, chup anh day mét khong chuin bi, chup mach
huynh quang, chup OCT hoang diém trudc va sau tiém 1
tuan.

- Lay mau bénh pham thaty dich (0,2 ml) truéc va sau
tiém Bevacizumab 1 tuan, ngay trudc khi tiém ndi nhan va
ngay trudc khi mo cit dich kinh, sau d6 do nong do yéu t6
tang sinh tdn mach trong thuy dich ¢ 2 thoi diém d6 bang
phuong phéap dinh lugng elisa véi kit elisa ma sé DVE0O
(R&D System).

Xir Iy 56 liéu: s6 liéu thu thap dugc xur Iy bang phan mém
SPSS 20.0, dir liéu dugc trinh bay dudi dang trung binh +
dd 1éch chuan, st dung test T-student, kiém dinh Pearson,
gia tri p, ty 1é¢ % dé so sanh, xac dinh su khac biét va tim
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mdi lién quan.

Dao dirc nghién ciru

- Nghién ctru duoc thong qua Hoi dong Dao dirc trong
nghién cttu y sinh hoc Truong Pai hoc Y Ha Noi; Hoi dong
Khoa hoc, Hoi déng Y dtrc Bénh vién Mt Da Ning.

- T4t ca cac bénh nhan va ngudi nha bénh nhan déu duge
giai thich, tu vin k§ vé bénh, hudng diéu tri, tic dung khong
mong mudn co thé gip, muc dich ciia nghién ctru. Chi dua
vao danh sach nhitng bénh nhan ty nguyén tham gia nghién
ctru. Céac truong hop khong dong ¥y tham gia nghién ctru
khong bi phan biét doi xir.

- Tét ca bénh nhan thudc nhom nghién cuu déu duoc
quyén diéu tri va theo doi.

K‘I 7

Nghién ctru ciia chung t6i thuc hién trén 48 mat cia 29
bénh nhan.

Dic diém miu bénh nhéin nghién citu (bang 1,2 va 3)

Bang 1. Dic diém chung ciia mau nghién ciru.

ST Trung binh Nhé nhit
: + P 1éch chuan - Lém nhat

Tudi (ndm) 53,17+7,97 33-70

Gidi tinh (nam/nir) 14/15 -

DTD (type 1/type 2) 4/25 -

Thoi gian méc DTD (ndm)  12,24+6,40 1-24

Glucose mau doi (mmol/l)  8,15+2,41 4,50-13,20

HbAlc (%) 7,76+2,16 3,90-15,00

Bang 2. Su khac biét vé ndng do VEGF (pg/ml) theo mirc d§ xuét
huyét dich kinh.

Nong do VEGF
i i Trung binh + SD p
Xuat huyét dich kinh

Do 0 (n=19) 411,62+235,98
Do 1 (n=11) 683,024514,39 0.406
D6 2 (n=7) 416,28+424,11
Do 3 (n=11) 410,49+280,40

Khong co su khac biét c6 y nghia thong ké vé ndng do
VEGF giita 4 nhém chia theo muc do xuat huyét dich kinh
(p=0,400).

Bang 3. Swr khac biét vé ndng dd VEGF (pg/ml) theo tinh trang bong
vong mac co kéo.

Nong do VEGF
Trung binh+=SD p
Bong vong mac co kéo

C6 (n=8) 358,52+336,74 o15s
Khong (n=40) 497,38+365,63 ’
HOAHOC |/, N
. < 63(7) 7.2021
NG NGHE V¢t \am &3

Khoa hoc Y - Duoc n——

Khong ¢ su khéac biét c6 y nghia thong ké vé ndng do
VEGF giira 2 nhom bénh vong mac BDTD tang sinh c6 bong
vong mac va khéng c6 bong vong mac co kéo (p=0,135).

So sdnh nong dp VEGF trwéc va sau tiém ndi nhin
Bevacizumab (bang 4, hinh 1)

Bing 4. Nong d§ VEGF truéc va sau tiém & tit ca bénh nhan nghién
ciru.

Nong dd VEGF (pg/ml) Trung binh + P léch chudn  p
Trude tiém 474,23+361,32

0,000
Sau tiém 16,96+18,11

Nong d6 VEGF sau tiém giam so véi trudce tiém va sy
khac biét nay co y nghia thong ké (p=0,000).

800
S 600
= = 400 \
< 5,200
& 0
'§ Trudc tiém Sau tiém
—DP50 =—Do 1 P§ 2 P63

Hinh 1. Nong d9 VEGF (pg/ml) truéc va sau tiém theo mirc d9 xuit
huyét dich kinh.

O c4 4 nhom bénh phan loai theo muc d¢ xuat huyét dich
kinh, nong d6 VEGF sau tiém déu giam (hinh 1), khac biét
¢6 y nghia thong ké so véi trude tiém (p lan luot = 0,000;
0,003; 0,018; 0,003).

Bing 5. Nong d9 VEGF (pg/ml) truéc va sau tiém theo tinh trang xuit
huyét dich kinh.

] . Nong do VEGF
Xuat huyét dich kinh P
Trwoc tiem Sau tiéem
Khong (n=19) 411,62+235,98 15,53+16,52 0,000
Co (n=29) 515,264+423,01 17,89+19,3 0,000

Nong d6 VEGF giam sau tiém thudc 1 tudn co ¥ nghia
¢ ca 2 nhom xuat huyét dich kinh va khong xuat huyét dich
kinh (p=0,000) (bang 5).

600
3 450
H ~300
7 E 150
e ReTI] 0
on & )
.8 Trudc tiém Sau tiém
Z

=——(C6 =——Khong

Hinh 2. Nong dd VEGF (pg/ml) truéc va sau tiém theo tinh trang
bong vong mac co kéo.

O ca 2 nhom c6 va khong co bong vdng mac co kéo,
nong d6 VEGF sau tiém déu giam so véi trudc tiém (hinh
2) va su khéc biét ndy c6 y nghia théng ké (p=0,012 va
p=0,000).
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Bing 6. Nong d6 VEGF (pg/ml) truéc va sau tiém theo tinh trang
tang sinh xo.

Nong do VEGF
Téng sinh xo P
Trudc tiem Sau tiem
Co (n=24) 581,46+434,63 19,60+22,41 0,000
Khong (n=13) 330,23+185,92 13,64+12,07 0,001
o 1000
Q
=
=£ 500
S
on &
=
<O
z 0
Trudce tiém Sau tiém
Co Khong

Hinh 3. Nong d¢ VEGF theo tinh trang ting sinh xo.

Trong s6 48 mit bénh vong mac do DTD ting sinh ¢6 11
mit bi xuat huyét dich kinh d6 3 nén khong thé soi duoc day
mit, do d6 khong thé khao sat dugc tinh trang ting sinh xo
& 11 mét nay. Nghién ctru trén 37 mét con lai co thé soi 16
day mit cho thdy c6 24 mit c6 tang sinh xo va 13 mét chua
¢6 tang sinh xo (bang 6, hinh 3). O ca 2 nhom c6 hay khong
¢6 tang sinh xo, nong do VEGF sau tiém déu giam rd rét so
v6i trude tiém, khac biét nay c6 ¥ nghia thong ké (p=0,000
va p=0,001). Hinh 4 cho thiy thay doi trudc va sau tiém cta
mot bénh nhan nit, 60 tudi.

Hinh 4. Két qué trudce va sau tiém Bevacizumab ¢ mot bénh nhan
nir, 60 tudi, mit phai. Bénh vong mac DTD tang sinh c6 Xuét huyét dich
kinh (hinh trai: trudc ti€m, hinh phai: sau tiém; anh trén: chup khong tiém
thudc can quang, anh duéi: chup mach huynh quang).
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Bang 7. Nong d VEGF (pg/ml) truéc va sau tiém theo tinh trang
bong vong mac co kéo.

Nong do VEGF
Bong vong mac co kéo p
Trudc tiem Sau tiem
Co (n=8) 358,52+336,74 8,76x11,61 0,012
Khoéng (n=40) 497,38+365,63 18,60+18,82 0,000

Giita 2 nhom ¢ bong vong mac va khong bong, nong
d6 VEGF sau tiém 1 tuan déu giam va ¢ ¥ nghia (p=0,012;
0,000) (bang 7).

Bang 8. Nong d VEGF (pg/ml) trude va sau tiém theo tinh trang ting
sinh vong mac.

Nong do VEGF
Tang sinh vong mac P
Trudc tiem Sau tiem
Tién trién (n=31) 535,72+392,03 18,66+19,30 0,000
Yén lang (n=6) 273,44+258,99 11,55+20,84 0,028
600
S
Q
2 = 400
o £
S 8D
a0 2 200
=
Z
0
Trude tieém Sau tiém
Tién trién Yén lang

Hinh 5. Nong dd VEGF theo tinh trang ting sinh vong mac.

Trong s6 48 mit bénh vong mac DTD ting sinh, c¢6 11
mét bi xuat huyét dich kinh d6 3 nén khong thé soi dugc
day mit, do d6 ciing khong thé khao sat dugc tinh trang
tang sinh vong mac ¢ 11 mat nay. Nghién ctru trén 37 mit
¢6 bénh vdng mac DTD tiang sinh cho thdy, c6 31 mit cd
tinh trang ting sinh vong mac tién trién va chi c6 6 mat co
tinh trang ting sinh vong mac yén ling (bang 8). O 31 mat
ctia nhém ting sinh vdng mac tién trién, ndng d6 VEGF
trude tiém 1a 535,72+392,03 pg/ml, giam xudng rd rét sau
tiém chi con 18,66+19,30 pg/ml (hinh 5), khac biét c6 ¥
nghia théng ké (p=0,000). O 6 mit cia nhom ting sinh vong
mac yén lang, n6ng d0 VEGEF trudce tiém la 273,44+258,99
pg/ml, giam xudng rd rét sau tiém con 11,55+20,84 pg/ml
(bang 8), khac biét co y nghia thong ké (p=0,028) (hinh 5).

Nong do VEGF thuy dich truéc tiém trung binh 1a
474,23+361,32 pg/ml da giam xudng chi con 16,96+18,11
pg/ml sau tiém nodi nhin 1 tuan. Két qua tuong ty cling da
dugc cong b boi nhidu tac gia khac trén thé gisi [5, 6, 8].
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Su khéac biét nay cling xay ra ¢ tirng nhém bénh nhan phan
loai theo murc d6 xuét huyét dich kinh, theo tinh trang bong
vong mac co kéo. Bevacizumab khi dugc tiém vao budng
dich kinh c6 thoi gian ban huy 1a 4,32 ngay [5]. Khi tiém
ndi nhan Bevacizumab dugc sir dung nhu liéu phap hd trg
cho phau thuét cit dich kinh, thudc thuong duoc tiém cach
khoang 3 dén 14 ngay trudc khi phiu thuat. Vi thé cac phiu
thudt vién thuong chon thoi diém sau tiém 1 tuan, vira dé
phat huy t6i da tic dung cua thudc, vira c6 thé lay bénh
phém dinh luong n6ng d6 VEGF [7, 8].

Nong d6 yéu té VEGF ting ca trong dich kinh va thuy
dich & bénh vong mac DTD tién trién [1, 3, 4]. Nghién ciru
nay do ndng d6 VEGF trong thiy dich vi 1dy mau thuy dich
dé dang va an toan hon nhiéu so véi léy mau dich kinh, va
ciing 12 xu thé nghién ctru méi [5]. Nhitng nghién ciru khac
trén thé gidi ciing da cho thiy tiém ndi nhan thudc khang
VEGF lam giam dang ké ndng d6 VEGF ndi nhin ¢ bénh
vong mac DTD tang sinh [2, 3, 5].

Méi lién quan giita ndng do VEGF ndi nhin véi tinh
trang Xuét huyét dich kinh ¢ bénh vong mac DTD tang sinh
cling van con chua 16 rang. Nghién ctru ciia A.P. Adamis va
cong su (1994) [4] cho ring c6 mdi lién quan giita nong do
VEGF ndi nhin véi xuat huyét dich kinh ¢ bénh vong mac
DTPD va diéu nay 1 hop 1y do xuit huyét dich kinh c6 lién
quan véi tin mach vong mac. Tuy nhién, hau hét nhiing
nghién ctru méi sau nay déu cho thiy nong d6 VEGF noi
nhin khong c6 mdi lién quan v6i mirc do xuat huyét dich
kinh, c6 thé vi xuét huyét dich kinh con c6 thé ty tiéu mot
phan theo thdi gian. Nghién ciru cia H. Funatsu va cong su
(2004) [2] trén 61 mit méc bénh vong mac TP tang sinh
trong d6 ¢6 33 mét co xuat huyét dich kinh cho thay, khong
c6 mdi lién quan gilia néng d0 VEGF noi nhan véi mire do
xudt huyét dich kinh v&i p=0,3001. Nghién ctru cia Anna
Praidou va cong su (2009) [9] trén 33 mit méc bénh vong
mac DTD tang sinh cling cho théy khong cé mdi lién quan
gilia néng dd VEGF ndi nhan v6i mirc d6 xudt huyét dich
kinh. Két qua nghién ctru nay 1a phu hop véi két qua cua
nhitng nghién ctru moi trude day.

Khi bénh vong mac PTD tang sinh tién trién, su co kéo
nhiing nguyén bao sgi trong mang xo mach trudc vong mac
gdy bong véng mac co kéo, co kéo hoang diém va co thé
kém rach vong mac. Tang sinh té bao dém dan dén hinh
thanh mang xo mach. Khi mang xo mach co kéo s€ gay
bong vong mac co kéo. Két qua nghién ciru nay cho thiy
nong do VEGF khong c6 lién quan véi tinh trang bong vong
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mac 1a phu hop véi két qua ciia nhitng nghién ciru khac trén
thé gidi [8, 9].

Nong d6 VEGF trong thity dich giam dang ké sau tiém
ndi nhin Bevacizumab 1 tudn & nhom bénh vong mac DTD
tang sinh c6 bién chimg. Qua d6 budc dau cho thiy vai
tro diéu tri cua Bevacizumab trong viéc hd trg phau thuat.
Hudng nghién ctru tiép theo trong thoi gian t6i 1a can danh
gia mbi lién quan giita ndng 46 VEGF vi kich thude va khbi
luong tin mach vong mac nham t&i wu héa qué trinh phau
thuét diéu tri bénh (liéu luong, thoi gian).
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Phan 1ap va xac dinh cau tric mt so hop chat
tu loai Adinandra poilanei Gagnep.
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Tom tit:

Chi Adinandra (ho Ngii liét) c6 hon 100 loai, trong d6 c6 hon 10 loai phan bo ¢ Viét Nam. Mot s6 cAy thude chi
Adinandra & dwgc siv dung dé diéu tri ung thw, dau da day va chira ran cin. Nghién ctru héa thuc vat than canh loai
A. poilanei thu 6 LAm Pong da phan 1ap dwoc 5 hop chit gom lupeol (1), 2B-hydroxypomolic acid (2), 2,6-dimethoxy-
1,4-benzoquinone (3), scopoletin (4) va tyrosol (5). Cac hop chét 2-5 lin diu tién dwoc phén 1ap tir chi Adinandra.

Tir khéa: Adinandra poilanei, phenolic, quinone, scopoletin, triterpene.

Chi s6 phén loai: 3.4

M6 dau

Chi Adinandra, ho Ngii liét (Pentaphylacaceae) gdm mot
sO cay bui hay cdy thuong xanh véi khoang hon 100 loai
phan bd & cac nude nhu Trung Quéc, An D9, Bangladesh,
Nhat Ban, vung nhiét doi chau Phi va cac nudc Dong Nam
A, trong d6 & Viét Nam c6 hon 10 loai [1]. Theo tac gia V&
Vin Chi, mt s6 loai thude chi Adinandra & Viét Nam nhu
A. hainanensis, A. integerrima hay A. milletti da duogc su
dung dé diéu tri ung thu vom hong, chita dau da day, rn cn
[2]. O Trung Québc, loai A. nitida dwoc st dung lam tra udng
v6i nhiéu cong dung nhu chdng oxy héa, chdng ung thu,
ha huyét ap. Cac nghién ctru khoa hoc cho thdy 4. nitida
¢6 triterpen saponin, flavonoid véi thanh phan chu yéu 1a
camellianin A [3-5].

Nhom téac gia di tién hanh nghién ctu than canh va
14 loai A. hainanensis [6, 7] va phat hién thanh phan hoa
hoc loai nay kha khac biét so voi loai 4. nitida véi nhiéu
hop chét triterpene. Hién nay, chua c6 cic nghién ctru vé
thanh phan héa hoc ciia loai 4. poilanei & Viét Nam ciing
nhu trén thé gidi. Tiép tuc nghién ctru cac loai thude chi
Adinandra 6 Viét Nam, trong bai bao nay, nhém nghién ctru
bao cio viéc phan lap va xéac dinh ciu tric cta 5 hop chét
lupeol (1), acid 2-hydroxypomolic (2), 2,6-dimethoxy-1,4-
benzoquinone (3), scopoletin (4) va tyrosol (5) tir than canh
lodi A. poilanei. Ciu trac hoa hoc cua cac hop chit dugc
xac dinh dua trén phé khéi, phé cong hudng tur hat nhan va
so sanh vai tai liéu tham khao.

‘Tac gia lién hé: Email: lethanh@imbc.vast.vn
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Nguyén liéu va phuong phap nghién ciiu
Nguyén li¢u

Mau thuc vat dugc thu tai Vuon quéc gia Bidoup Nui
Ba, tinh Lam Pong vao thang 5/2018 va dugc TS Luong
Vian Diing (Khoa Sinh, Truong Pai hoc Ba Lat) va TS Bui
Thu Ha (Khoa Sinh, Truong Pai hoc Su pham Ha Noi)
giam dinh tén khoa hoc 1a Adinandra poilanei, ho Ngii liét
(Pentaphylacaceae). Mau tiéu ban (AP-01) duogc luu giir tai
Vién Hoa sinh bién, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam.

Héa chit, dung méi, mdy méc, trang thiét bi

Dung méi, hoa chit dung dé chiét xuét va phan lap duoc
mua tir cac don vi cung cAp dat tiéu chudn thi nghiém. Sic
ky ¢t (CC) duoc tién hanh véi chat hap phu silica gel pha
thuong (240-430 mesh, Merck) hodc Sephadex LH-20
(Sigma). Sic ky 16p mong duge thuc hién trén ban mong
trang san (Merck 60 F.), hi@n mau bang dén tir ngoai bu(yg
song 254 nm hay phun thuoc thir acid sulfuric 10%. Pho
cong huong tu hat nhan (NMR) dugc ghi trén may Bruker
AMS500 FT-NMR Spectrometer, Vién Hoa hoc. Phd khéi
luong (ESI-MS) dugc do trén may Agilent 1260 LC/MS,
Vién Hoa sinh bién.

Két qua va thao luan
Thuc nghiém

Than canh A. poilanei phoi kho, xay nho (2,5 kg) duoc
ngam chiét véi MeOH & nhiét d6 phong (10 lit/1an/24hx3
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Abstract:

Adinandra genus (Pentaphylacaceae family) comprised
over 100 species, among that more than 10 species
distributed in Vietnam. Several Adinandra plants have
been used for the treatment of cancer, snake bite, and
stomach aches. Phytochemical study of 4. poilanei stems
collected in Lam Dong province led to the isolation of
five compounds including lupeol (1), 2p-hydroxypomolic
acid (2), 2,6-dimethoxy-1,4-benzoquinone (3), scopoletin
(4), and tyrosol (5). Compounds 2-5 were isolated from
the Adinandra genus for the first time.

Keywords: Adinandra poilanei,
scopoletin, triterpene.

Classification number: 3.4

phenolic, quinone,

TAP CHI

HOA HOC ||,
ONG NGHE | [Cl Nap 63 7:2021

Khoa hoc Y - Duoc n——

lan). Dich chiét dugc cét loai dudi ap suat giam thu duoc
cin MeOH. Hoa can MeOH véi 1 lit nudc cit va chiét phan
bd v6i dung méi ethyl acetate. Cat loai dung méi hiru co
dé thu duoc 34 g can ethyl acetate. Cin ethyl acetate (34 g)
duoc dua 1én cot silica gel pha thuong, rua gidi véi hé dung
moi n-hexane/ethyl acetate (0-100% ethyl acetate) dé thu
duoc 11 phan doan (E1-E11).

Phan doan ES5 (2,3 g) dugc phan tach trén cot silica gel
voi hé dung moi n-hexane/ethyl acetate (9/1) thu duoc 4
phan doan (ES5.1-E5.4). Phan doan E5.3 (210 mg) duoc
tinh ché qua sic ky silica gel voi hé dung méi n-hexane/
dichloromethane (9/1) thu dugc hop chit 1 (12 mg). Phan
doan E10 (2 g) dugc dua lén cft Sephadex LH-20, rua
giai voi hé¢ dung moéi MeOH/dichloromethane (9/1) thu
duoc 3 phan doan E10.1-E10.3. Phan doan E10.2 (859
mg) dugc phan tach qua cdt silica gel voi hé¢ dung moi
dichloromethane/acetone (9/1) thu dugc 8 phan doan
E10.2.1-E10.2.9. Hop chit 3 (4,1 mg) thu dugc bang két
tinh tr phan doan E10.2.1. Phan doan E11 (3 g) duogc
phén tach qua cot Sephadex LH-20, rira gidi vdi hé dung
modi MeOH/dichloromethane (9/1) thu dugc 3 phéan doan
E11.1-E11.3. Phan doan E11.2 (1,5 g) dugc phan tach qua
cot silica gel voi hé dung moi dichloromethane/acetone
(19/1) thu dugc 9 phan doan E11.2.1-E11.2.9. Hop chat 2
(15 mg) thu duoc bing két tinh tir phan doan E11.2.7. Phan
doan E11.2.4 duoc tinh ché qua cot Sephadex LH-20, rira
giai véi MeOH thu duoc hop chét 5. Phan doan E11.3 (347
mg) duoc tinh ché qua cot Sephadex LH-20 va silica gel voi
hé dung moi dichloromethane/acetone (19/1) thu dugc hop
chét 4 (8 mg).

Lupeol (1): chét rin mau tring. ESI-MS m/z [M+H]'
427. '"H-NMR (500 MHz, CDCl,) & (ppm): 4,68 (1H, d,
J=2,0 Hz, Hb-29); 4,56 (1H, d, J/=2,0 Hz, Ha-29); 3,18 (1H,
dd, /=11,0 Hz, 5 Hz, H-3); 1,68 (3H, s, Me-30); 1,03; 0,97,
0,95; 0,83; 0,79; 0,76 (Me-26, Me-23, Me-27, Me-25, Me-
28, Me-24). "C-NMR (125 MHz, CDCL,) 6 (ppm): 150,9
(C-20); 109,5 (C-29); 79,0 (C-3); 55,3 (C-5); 50,4 (C-9);
48,3 (C-19); 48,0 (C-18); 43,0 (C-17); 42,8 (C-14); 40,8 (C-
8); 40,0 (C-22); 38,8 (C-4); 38,7 (C-1); 38,0 (C-13); 37,1
(C-10); 35,6 (C-16); 34,2 (C-7); 29,8 (C-21); 28,0 (C-23);
27,4 (C-15); 27,4 (C-2); 25,1 (C-12); 20,9 (C-11); 19,3 (C-
30); 18,3 (C-6); 18,0 (C-28); 16,1 (C-26); 15,9 (C-25); 15,3
(C-24); 14,5 (C-27).

Acid 2p-Hydroxypomolic (2): chit rin mau tring. ESI-
MS m/z [M+H]" 489. '"H-NMR (DMSO-d,, 500 MHz)
(ppm): 5,17 (1H, br s, H-12); 3,84 (1H, brd, /=3 Hz, H-2);
2,98 (1H, d, /=3 Hz, H-3); 1,27 (3H, s, H-27); 1,17 (3H, s,
H-25); 1,07 (3H, s, H-29); 0,90 (6H, s, H-23, H-24); 0,84
(3H, d, J=7.0 Hz, H-30); 0,71 (3H, s, H-26). *C-NMR
(DMSO-d,, 125 MHz): 5 (ppm) 179,0 (C-28); 138,6 (C-13);
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127,0 (C-12); 77,3 (C-3); 71,6 (C-19); 70,0 (C-2); 54.9 (C-
5); 53,2 (C-18); 47,0 (C-17); 46,9 (C-9); 43,9 (C-1); 41,4
(C-14); 41,2 (C-20); 39,8 (C-8); 37,8 (C-4); 37,2 (C-22);
36,4 (C-10); 32,7 (C-7); 29,6 (C-23); 28,0 (C-15); 26,4 (C-
29);25,9 (C-21); 25,2 (C-16); 24,0 (C-27); 23,2 (C-11); 17,9
(C-6); 17,5 (C-24); 16,6 (C-26); 16,3 (C-30); 15,9 (C-25).

2,6-Dimethoxy-1,4-benzoquinone (3): chat rin mau
vang, ESI-MS m/z [M+H]" 169. 'H-NMR (CDCI,, 500
MHz) & (ppm): 5,85 (2H, s, H-3, H-5); 3,82 (3H, s, H-7,
H-8). "C-NMR (CDCI,, 125 MHz) & (ppm): 186,8 (C-4);
176,6 (C-1); 157,3 (C-2, C-4); 107,4 (C-3, C-5); 56,4 (OMe
x 2).

Scopoletin (4): chat ran mau vang. ESI-MS m/z [M+H]"
193. '"H-NMR (CD,0D, 500 MHz) & (ppm): 7,88 (1H, d,
J=9,5 Hz, H-4); 7,12 (1H, s, H-5); 6,79 (1H, s, H-8); 6,22
(1H, d, J=9,5 Hz, H-3); 3,97 (3H, s, OCH,). "C-NMR
(CD,0OD, 125 MHz) 6 (ppm): 164,0 (C-2); 152,9 (C-7);
151,4 (C-4a); 147,1 (C-6); 146,1 (C-4); 112,6 (C-3); 112,5
(C-8a); 109,9 (C-5); 104,0 (C-8); 56,8 (OMe).

Tyrosol (5): chit rin mau vang nhat. ESI-MS m/z
[M+H]" 139. 'H-NMR (CDCl,, 500 MHz) & (ppm): 7,09
(2H, d, J=8,5 Hz, H-2, H-6); 6,79 (2H, d, J=8,5 Hz, H-3,
H-5); 3,82 (2H, d, J=6,5 Hz, H-8); 2,80 (2H, d, J=6,5 Hz,
H-8). "C-NMR (CDCl,, 125 MHz) & (ppm): 154,3 (C-4);
130,4 (C-1); 130,1 (C-2, C-4); 115,5 (C-3, C-5); 63,8 (C-8);
38,3 (C-7).
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2,6-Dimethoxy-1,4-benzoquinone (3) Scopoletin (4)

Hinh 1. Céu triic ciia cac hop chit 1-5 phan l4p tir than cy A. poilanei.

Ban luan
Lupeol (1)

Hop chét 1 thu dugc dudi dang chét rin mau tring. Phd
khdi ESI-MS cho tin hi¢u ion gia phan tur tai m/z [M+H]*
427, goi y cho cong thue phéan tr C, H, O. Phd 'H-NMR
thé hién dac trung cua triterpen vong lupan véi tin hiéu 2
hydro ctia nhom CH_=C tai 6, 4,68 (1H, d, J=2,0 Hz, Hb-
29); 4,56 (1H, d, J=2,0 Hz, Ha-29), bén canh d6 con c6 tin
hiu proton cua H-3 ¢ 8, 3,18 (1H, dd, J=11,0 Hz, 5 Hz,
H-3) va tin hiéu ctia 7 nhom methyl singlet ¢ cac vi tri 5,
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1,68; 1,03; 0,97; 0,95; 0,83; 0,79 va 0,76. Pho BC-NMR va
phd DEPT cho thiy tin hiéu ctia 30 carbon, trong d6 c¢6 7 tin
hi¢u CH,, 10 tin hi¢u nhém CH, (trong d6 c6 tin hi¢u nhom
olefin CH, tai 3. 109,5 (C-29)), 5 tin hi¢u nhém CH (trong
do6 tin hi¢u nhém oxymethine ¢ vi tri 79,0 (C-3)). Cac di
liéu phd NMR goi v cho biét cong thirc ctia hop chat 1 1a
hop chat lupeol. So sanh dit liéu phd v6i hop chit di cong
b cho thiy sy tring khop [8].

Acid 2f-Hydroxypomolic (2)

Chat 2 dugc phan lap dudi dang chit rdn mau tring.
Phé khdi ESI-MS cho pic ion gia phan tir proton hoa & m/z
489 [M+H]", goi y cho cong thirc phéan tr la C, H,O.. Phd
"H-NMR cho cac tin hi¢u cta hop chat triterpen khung
ursan voi tin hi¢u ctia 7 nhém methyl gdm 6 singlet va 1
doublet tai 6, 1,27 (3H, s, H-27); 1,17 (3H, s, H-25); 1,07
(3H, s, H-29); 0,90 (6H, s, H-23, H-24); 0,84 (3H, d, J=7,0
Hz, H-30); 0,71 (3H, s, H-26); 2 tin hiéu nhém oxymethine
¢ 6, 3,84 (1H, brd, /=3,0 Hz, H-2) va 2,98 (1H, d, J=3,0
Hz, H-3), tin hi¢u 1 olefinic proton tai 5,17 (1H, br s, H-12).
Ph6 3C-NMR va ph6 DEPT cho tin hiéu cong hudng ctia 30
cacbon, trong d6 ¢6 nhém carboxylic tai 6. 179,0 (C-28),
2 olefinic carbon tai 8. 138,6 (C-13), 127,0 (C-12), 2 nhom
oxymethin tai 3. 77, 3 (C-3), 70,0 (C-2), tin hi€u carbon
alcohol bac 3 tai 8 71,6 (C-19) va 7 nhém methyl. Hang s6
tuong tac cua H-3 nho J=3,0 Hz goi y cho hai proton ¢ H-2
va H-3 1a cing mét phia a. Tir viéc phén tich dir kién phd
NMR, MS két hop so sanh véi tai liéu [9] dd cong bd cho
phép xéc dinh hop chét 2 13 acid 2B-hydroxypomolic.

2,6-Dimethoxy-1,4-benzoquinone (3)

Chat 3 thu dugc dudi dang chét rin mau vang. Pho
khdi ESI-MS cho pic ion gia phan tir proton h(’)a o m/z 169
[M+H]+ goi y cho cong thirc phan tir la CHO, (M=168).
Pho 'H-NMR cho cac tin hiéu olefinic proton tal 5,85 (2H,
s, H-3, H-5) Ya tin hi¢u nhom methoxy tai 6, 3,82 (3H, s,
H-7, H-8). Pho '*C-NMR cho tin hiéu ctia 8 carbon, trong do
€6 2 tin hi¢u nhom carbonyl tai 6. 186,8 (C-4), 176,6 (C-1).
Ngoai ra con c6 cac tin hi¢u nhom methoxy tai 6. 56,4 (C-7,
C-8) va 2 olefinic carbon tai 6. 157,3 (C-2, C- 4) 107,4 (C-
3,C- 5) va déu 1a tin hiéu kép. Tu dir liéu phd NMR va ESI-
MS, két hop so sanh véi dit liéu tham khao [10] cho phép
xac dinh hop chat 3 14 2,6-dimethoxy-1,4-benzoquinone.

Scopoletin (4)

Hop chét 4 duoc phan 1ap tir can chiét ethyl acetate dudi
dang chit rin mau vang. Phd khéi ESI-MS cho pic ion gia
phan tir & m/z 193 [M+H]". Trén phd 'H-NMR cho tin hiéu
hop chat coumarin véi tin hidu 2 olefinic proton dang cis tai
9, 7,88 (1H, d, J=9,5 Hz, H-4) va 6,22 (1H, d, J=9,5 Hz,
H-3), 2 proton vung thom ¢ 3, 7,12 (1H, s, H-5), 6,79 (1H,
s, H-8). Ngoai ra ¢ tin hi¢u nhom methoxy tai 6, 3,97 (3H,
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s, OCH,). Trén phé *C-NMR cho 10 tin hiéu carbon, trong
d6 ¢6 1 nhom carbonyl tai 5. 164,0 (C-2), 8 tin hi¢u olefinic
carbon tai 3. 152,9 (C-7); 151,4 (C-4a); 147,1 (C-6); 146,1
(C-4); 112,6 (C-3); 112,5 (C-8a); 109,9 (C-5); 104,0 (C-
8) va 1 nhém methoxy tai 5. 56,8 (OMe). So sanh dir liéu
NMR véi tai ligu da cong bo [11] cho phép xac dinh hop
chit 4 1a scopoletin.

Tyrosol (5)

Hop chét 5 thu duoc dudi dang chét rdn mau vang nhat.
Pho khdi ESI-MS ciia 5 xuét hién pic ion gia phan tir &
m/z 139 [M+H]", twong mg v6i cong thirc phan ti CH, 0,
(M=138). Trén pho 'H-NMR cho tin hiéu hop chat vong
thom thé para véi tin hi¢u 4 proton vong thom tai 5, 7,09
(2H, d, J=8,5 Hz, H-2, H-6); 6,79 (2H, d, J=8,5 Hz, H-3,
H-5). Ngoai ra c6 tin hi¢u hai nhom oxymethylene tai 6,
3,82 (2H, d, J=6,5 Hz, H-8) va 2,80 (2H, d, J/=6,5 Hz, H-7).
Trén phd C-NMR cho 8 tin hiéu carbon, trong d6 c6 6
carbon vong thom tai 3. 154,3 (C-4); 130,4 (C-1); 130,1 (C-
2, C-4); 115,5 (C-3, C-5), 1 nhom oxymethylene tai 3. 63,8
(C-8),1 nhg’)m’methylene tai 5. 38,3 (C-7). Tt phén tich cég
di liéu pho két hop so sanh voi tai liéu da dugc cong bo
[12] cho phép xac dinh hop chét 5 1a tyrosol.

Tir dich chiét ethyl acetat cia than cdy A. poilanei, 5
hop chat di duoc phan 1ap va xac dinh 1a lupeol (1), acid
2B-hydroxypomolic (2), 2,6-dimethoxy-1,4-benzoquinone
(3), scopoletin (4) va tyrosol (5). Cac hop chit 2-5 lan dau
duoc phat hién tir chi Adinandra, con hop chét 1 da duoc
tim thay tir loai A. hainanensis.

LO1 CAM ON

Nhém nghién cuu xin chan thanh cam on sy tai trg
kinh phi tir Quy phat trién khoa hoc va cong nghé quoc gia
(NAFOSTED) thong qua dé tai ma so6 104.01-2018.16.
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Dénh gia thanh phan héa hoc va mot so hoat tinh sinh hoc
clia tinh dau cay Bac ha (Mentha arvensis L.) trong tai Viét Nam

Tran Bao Tram’, Nguyén Thi Hién, Trwong Thi Chién, Phan Xuan Binh Minh,
Nguyén Thi Thanh Mai, Hoang Quéc Chinh, Vii Xuin Tao

Trung tam Sinh hoc Thuc nghiém, Vién Ung dung Cong nghé, B6 KH&CN
Ngay nhén bai 26/5/2021; ngay chuyén phan bién 31/5/2021; ngay nhén phan bién 24/6/2021; ngay chip nhan ding 28/6/2021

Tém tit:

Viét Nam c¢6 ngudn tai nguyén thue vat rat phong phi va da dang, nhiéu loai thwe vét dwoc coi 12 ngudn duoc lidu
quy. Nghién ciru, tim kiém va danh gia cic hoat chit ¢ hoat tinh sinh hoc tir thwe vét 1a hwéng nghién ciru tiém
niing trong viéc tao ra cic san phim chim séc sirc khée con ngudi. Cay Bac ha (Mentha arvensis L.) hién da dwgc
trong nhiéu tai Viét Nam, dung lam nguyén liéu sin xuét tinh dau phuc vu ndi tiéu va xuat khau. Nghién ciru nay
dwoc thue hién nhiam danh gia thanh phin héa hoc va mdt s6 hoat tinh sinh hoc ciia tinh diu cay Bac ha trong tai 3
tinh Thai Binh, Binh Thuin va An Giang. Két qua cho thy, ham lwgng tinh diu trong cac miu Bac ha thu dwoc dat
tir 0,69 dén 0,84%. Phan tich thanh phan hoéa hoc ciia tinh ddu Bac ha biang phwong phap sic ky khi da nhan dién
dwoc 29 chit véi thanh phin va ham lweng khac nhau giira cAc mau tinh diu, trong dé menthol va menthone dwgc
xic dinh 13 2 thanh phén chinh, twong g khoang 53,62-62,61% va 18,81-21,06%. Pong thoi, cic miu tinh diu
Bac ha ciing dwoc xac dinh déu c6 hoat tinh chdng dxy héa in vitro dwgc danh gia thong qua kha ning don goc tw
do DPPH va hoat tinh khang mét s6 chiing vi khuin Staphylococcus aureus, Bacillus subtilis, Escherichia coli. Trong
d6, cay Bac ha trong tai Thai Binh ¢6 ham lwgng tinh diu véi thanh phan menthol, menthone dat cao nhit va biéu

hién hoat tinh sinh hoc manh nhit.

Tir khéa: Bac ha, chdng dxy hoa, khang khuan, Mentha arvensis L., tinh diu.

Chi sé phin loai: 3.4

Pat van de

Ngay nay, nhu cau st dung cac san pham cham soc st
khoe con ngudi co ngudn goc tir thao dugc thién nhién
ngay cang tang cao. Viét Nam la nuge co nguon thao dugc
rat phong phti va da dang, v6i nhiéu bai thudc luu truyén
trong dan gian da duoc str dung hi¢u qua nhiéu nam qua.
Trong do6, Bac ha dugc coi la nguon dugc lidu quy, tiém
nang cho nghién cuu cac hoat chit c6 hoat tinh sinh hoc
nham phat trién cac san pham chim soc, bao vé stc khoe.
Mentha arvensis hay con goi la Bac ha A, Bac ha Nhat, co
ngudn gbe phan bd & cac ving 6n doi khu vuc chau Au,
phia tay cac nuéc Trung A, phia dong Himalaya va Siberia.
Dén nay, Bac ha A di duoc trong & nhiéu nudc trén thé gidi
nhu Trung Quéc, Han Quoc Nhat Ban, Nga, Braxin, An
Do, Viét Nam... Bac ha A duoc trong pho bién do dic tinh
dé tréng, chiu dugc kho han, thich hop trén dét chua va dat
sét nang. Trong y hoc ¢ truyén, Bac ha duoc biét dén nhu
mot loai thude chira réi loan tiéu hoa, tri s6t, cam, cam lanh,
chay mau cam, cac bénh vé mili hong... [1].

Cac nghién cttu khoa hoc hién dai da chi ra rﬁng, cay
Bac ha chira mot lwong 16n tinh dau véi nhiéu hoat tinh
sinh hoc quy. Tinh dau Bac ha c6 kha ning chdng 6xy hoa,

‘Tac gia lién hé: Email: trantram_74@yahoo.com
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khang khuan, khang nam, diét con trung. .. [2, 3]. Do co dic
tinh khang khuén ndi troi ciing véi huong thom déc trung
nén tinh dau Bac ha dugc sir dung phd bién trong san xuat
c4c san pham chiam soc stc khoe ring miéng nhu nudc sic
miéng, kem danh ring dung cho diéu tri sung nudu ring,
loét miéng va dau ring [4]. Cac hoat tinh ciia tinh dau Bac
ha phu thudc vao thanh phén hoa hoc ctia chiing. Tuy nhién,
thanh phén héa hoc cua tinh dau Bac ha lai phu thudc vao
rat nhidu yéu t6 nhu gidng, diéu kién thé nhudng, khi hau
clia noi trong Bac ha, bo phéan thu hai dé iy tinh dau, thoi
gian thu hoach... Cac bd phan cta cay Bac ha c¢6 chira ham
lwong tinh dau rat khac nhau: 1a 1a bo phan cho san luong
tinh dau cao nhét, trong khi than chira luong dau khong dang
ké va ré thi khong chira tinh dau [5]. Thd nhudng, khi hau
clia noi trong Bac ha 13 yéu t6 anh hudng chinh téi thanh
phén hoa hoc hay chinh 1 chat lugng cuia tinh dau Bac ha.
Thai Binh, Binh Thuan va An Giang la cac dia phuong trong
nhiéu Bac ha ¢ Viét Nam. Pay dugc coi 1a cac ving nguyén
liéu chinh cho viéc san xuét tinh dau Bac ha xuit khau. Tuy
nhién, cac nghién ctru danh gia chit lugng tinh ddu Bac ha
clia cac ving nguyén lidu nay chua nhiéu va chua tong quat.
Nghién ciru nay dugc thyc hién nham muyc tiéu danh gia
déng thoi thanh phﬁn héa hoc va mot s hoat tinh sinh hoc
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Abstract:

Vietnam has diverse plant resources and many species are
considered to be valuable medicinal sources. Studying,
seeking, and evaluating the bioactive compounds from
plants is a valuable research endeavor for producing
human healthcare products. Peppermint (Mentha
arvensis L.) is widely cultivated in Vietnam as a raw
material for the production of essential oils serving local
needs and exports. This study compared the chemical
components and some bioactive compounds in essential
oil from Mentha arvensis L. cultivated in Thai Binh,
Binh Thuan, and An Giang provinces. The essential
oil yields in all samples ranged from 0.69 to 0.84%.
Gas chromatography analyses identified 29 substances
in total. Menthol and menthone were the two main
ingredients in the oils, accounting for 53.62-62.61% and
18.81-21.06%, respectively. Furthermore, all essential
oils exhibited free radical scavenging capacity in vitro
and antibacterial activity against Staphylococcus
aureus, Bacillus subtilis, Escherichia coli. The plants
collected in Thai Binh had the highest content of essential
oil, menthol, and menthone, as well as the strongest
bioactivities.

Keywords: antibacterial ability, antioxidant activity,
essential oil, Mentha arvensis L., peppermint.
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cua tinh dau cay Bac ha Mentha arvensis L. tréng tai Thai
Binh, Binh Thuan va An Giang - dai dién cho céac vung dia
1y v6i diéu kién canh tac khac nhau cia Viét Nam.

Uat liéu va phuong phap

Vit li¢u nghién curu

Phan trén mat dat ctua cay Bac ha (Mentha arvensis L.)
O giai doan ra hoa dat 70% duoc thu tai Thai Binh, Binh

Thuan va An Giang vao thang 3-4/2020 (cac mau lan lugt
dugc ky hi¢u 1a TB, BT va AG).

Céc ching vi khuan kiém dinh gdm Staphylococcus
aureus VTCC 11123, Bacillus subtilis VTCC 21195,
Escherichia coli VTCC 12272 dugc cung cp boi Béo tang
giéng chuén vi sinh vat, Vién Vi sinh vat va Cong nghé Sinh
hoc, Pai hoc Qubc gia Ha No6i va luu gitr tai Trung tam Sinh
hoc Thuc nghiém, Vién Ung dung Cong nghé, Bo Khoa hoc
va Cong nghé.

Phuwong phdp xdc dinh hi¢u sudt thu hoi tinh dau

Mau Bac ha tuoi (500 g) dugce nghién nhé va chung cét
bang hé thong Clevenger trong vong 3 gio [6]. Tinh dau thu
dugc ¢6 mau vang duge tach loai nude bang Na SO, khan.
Tinh dau dwoc giit trong lo t6i mau bao quan & tu 4"C dén
khi phan tich. Tir ham luong tlnh dau (%), tinh toan ra hiéu
suét thu hoi tinh dau: X(%)—— x100, trong do ml 1a khéi
luong tinh dau thu duoc (g), m2 1a kh01 luong nguyén li¢u
dem chiét (g).

Phén tich thanh phin héa hoc ciia tinh dau Bac ha

St dung phwong phép séic ky khi GC/MS: st dung GC-
FID (dau do ion héa ngon lira) két hgp GC/MS (dau do khbi
phé). GC cua Hang Agilent Technologies HP 6890, ¢t mao
quan HP-5MS c¢6 kich thudce 0,25 um x 60 m x 0,25 mm.
Chuong trinh nhiét d¢ véi diéu kién 40°C/phut, tang nhiét
d6 3°C/phut cho dén 230°C va duy tri trong 10 phut. May
do va nhiét d6 kim phun lan luot 1a 250°C va 230°C. Sic
ky khi duoc tién hanh trén hé thong HP 6890 ghép ndi véi
detector HP 5973, ¢4t mao quan nhu trén, khi mang heli c6
tbc do dong chay 1,0 ml/phut véi ty 16 phan chia 1/50. Xac
dinh thoi gian Iuu cta cac chét trén sic ky do gidng véi
nhitng chat da biét, dugc thuc hién bang cach so sanh cac dir
liéu phd MS cuia chiing v6i phd chuan da dugc cong b co
trong thu vién Willey/Chemstation HP [7]. Mit khac, dya
trén peak cua cac ciu tir xac dinh duoc ty 1€ % cac chét co
trong mau phan tich.

Xdc dinh hoat tinh don goc tw do DPPH

DPPH la phuong phap dugc st dung dé kiém tra kha
ning chong 6xy hoa trong cac miu tinh dau Bac ha. Cac
budc tién hanh gdm: hut 40 pl tinh dau duoc pha lodng bang
DMSO & cac ndng d6 khac nhau: 20, 40, 60 va 100 pg/ml,
thém 4 ml dung dich DPPH (TCI, Nhat Ban) (pha trong
methanol) 0,004%, lac déu va dé trong t6i 1 gio, tién hanh
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do mau & budce song 517 nm. St dung Vitamin C (Merck,
My) 1§1m mau doi chung so sanh [8]. Thi nghiém dugc lap
lai 3 1an ddc lap.

Hoat tinh chong oxy hoa (%) = (A, AJA)*100, trong
do: A l1a do hép thy ciia mau tring (methanol) A la do hép
thu ctia mau thir nghiém.

Xdc dinh kha néing khéng khudn ciia tinh diu Bac ha

Kha nang khang khuan cua tinh diu Bac ha dugc thuc
hién bang phuong phap khuéch tan trén dia thach [9]. Cac
budc tién hanh: hat 50 pl dich cac ching vi khuan kiém
dinh (ndng d6 10° t& bao/ml) cy trai trén moi truong LB.
Tién hanh khoan 1 thach trén dia, sau d6 hat 50 ul cac mau
tinh dau Bac ha vao cac giéng thach, u dia petri & 37°C trong
24 gid. Str dung khang sinh Kanamycin nong d6 100 pg/ml
lam d6i chig duong. Hoat tinh khang khuan dugc xac dinh
theo cong thuc: D-d (mm), trong d6 D 1a duong kinh vong
khang khuan (mm), d 12 duong kinh 18 khoan (mm).

Két qua va thao luan
Dadnh gia ham lugng tinh diu Bac ha

Cac mau cdy Bac ha tuoi sau khi thu thap dugc dua
ngay vé phong thi nghiém de tién hanh tach chiét tinh dau
bang phuong phap chung cét 16i cuon hoi nuéc. Tinh dau
thu duoc tir cac mau cy Bac ha trong tai Thai Binh, Binh
Thuan va An Giang c6 mau vang nhat, mui thom dac trung
v6i ham luong tinh dau thu hdi dugce tir 0,69 dén 0,84% tinh
theo nguyén li€u tuoi (hinh 1).
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Ham Iwong tinh d
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Hinh 1. Ham lweng tinh diu ciia cic miu ciy Bac ha thu tai cac ving
trong khac nhau.

Két qua tach chlet tinh dau cho thay, ham luong tinh dau
thu dugc tir cic mau cdy Bac ha trong tai cac vung khac
nhau c6 sy khac biét 15 rét. Theo d6, ham lugng tinh dau thu
dugc thip nhéat dbi voi mau cay Bac ha trdng tai An Giang
(0,69%) va cao nhét 1a miu cay Bac ha tréng tai Thai Binh
(0,84%). Céc diéu kién ngoai canh nhu nhiét d6, d6 4m c6
anh huong truc tiép dén ty 1¢ tinh ddu Bac ha. Nhiét d6 dao
dong tir 28-30°C s& lam tang ty 18 tinh dau, nhiét do cao trén
30°C va gi6 nhiéu s& 1am giam ty 1 tinh dau [10]. Thoi gian
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thu hoach mau Bac ha tai 3 ving trong trong thang 3-4, véi
nén nhi¢t do dao dong tai Thai Binh 1a 29-30°C, Binh Thuan
va An Giang 30-32°C, v6i ngudng nhiét do trén c6 thé cho
thdy 1y do Bac ha thu hai tai Thai Binh cho ham luong tinh
dau cao hon so v6i cac mau con lai. Bén canh dé, diu kién
thd nhudng, ché do canh tac ciing c6 anh huong dén ham
luong tinh dau trong mau. So véi thé gidi, ham lugng tinh
dau cta cac mau cay Bac ha tréng tai Thai Binh, Binh Thuan
va An Giang ctia Viét Nam thu duoc kha thip. Luong tinh
dau thu duoc tir cdy Bac ha trong tai An Do dat 0,62-1,09%
[5, 11], cay Bac ha tr6ng tai Argentina cho ham lugng tinh
déu dat 1,6-2% [12]. Su khéc biét nay co thé do nhidu yéu
tb nhu thd nhudng, khi hau, che d6 canh tac... Nhin nhén tu
thuc te cho thay, cac ving trong nguyén liéu Bac ha tai Viét
Nam can phai c6 nhimg nghién ctru, cai tién trong qué trinh
canh tac dé nang cao ham lugng tinh dau cho ciy Bac ha.

Thanh phin héa hoc ciia tinh dau Bac ha

Dé danh gia chat luong nguyén liéu cay Bac ha trong
tai cac ving khic nhau, ngoai chi sé ham luong tinh dau
thu dugc thi thanh phan héa hoc cua tinh dau 12 mot trong
nhitng cin cir quan trong nhat. Sau khi tach chiét, cac mau
tinh dau Bac ha dugc tién hanh phan tich thanh hoéa hoc
bang phuong phap sic ky GC/MS. Két qua phan tich thanh
hoéa hoc ctia cac mau tinh diu duge thé hién & bang 1.

Két qua phén tich thanh hoa hoc ctia cac miu tinh dau
cho thdy, thanh phan hoa hoc cua tinh diu cay Bac ha trong
tai cac vung khac nhau cua Viét Nam déu dap ung tiéu
chuan qudc té ISO 9776:1996 vé tinh dau Bac ha Mentha
arvensis. Két qua phan tich GC/MS trong nghién ctru nay
da nhan dién duoc 29 chit co trong 3 mau tinh dau Bac
ha (TB, BT va AG), chiém 99,77-99,88% tinh dau. Cu thé,
trong mau tinh diu Bac ha Thai Binh nhan dién duoc 12
chét, tinh diu Bac ha Binh Thuén nhén dién dugc 19 chat,
mau tinh dau Bac ha An Giang nhan dién dugc 16 chét.
Menthol va menthone 14 2 thanh phan chinh cé trong tat ca
céc mau tinh dau Bac ha va ddy ciing duoc coi 1a 2 chi tiéu
quan trong dé danh gia chét luong tinh diu Bac ha [5]. Him
lwong menthol va menthone cao nhat & mau tinh dau cta
ciy Bac ha trong tai Thai Binh véi ty 18 1an luot 13 62,61
va 21,06%; thip nhit & mau tinh ddu Bac ha Binh Thuén
v6i ham luong tuong tng la 53,62 va 18,81%. Menthol va
menthone ciing véi mot s thanh phan héa hoc khac ¢6 thé
thay d6i theo sy phat trién cua cay, vung dia ly va diéu kién
xu 1y sau thu hoach [8]. Tinh dau cay Bac ha thu dugc tai
An D9 va My c6 ham lugng menthol dat 67-78% [3, 13].
Trong khi, cac mau tinh dau chiét xut tir hoa, 14 va toan bd
ciy Bac ha Mentha arvensis trong & khu vyc dong nam cia
Macedonia c6 ham luong menthol chiém ty 1é twong ng 1a
35,64, 32,47 va 52,53% [14]. Nhu vay c6 thé thiy, cdy Bac
ha trong tai cac ving khac nhau ciia Viét Nam (Thai Binh,
Binh Thuan va An Giang) cho chét luong tinh dau twong d6i
¢a0 so Vi cac ving trong khac trén thé gidi.
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Bang 1. Thanh phin héa hoc ciia cic miu tinh diu cAy Bac ha trdng
tai Thai Binh, Binh Thuén va An Giang.

Khoa hoc Y - Duoc n——

Khd ning don goc tw do DPPH ciia tinh dau Bac ha

Kha ning chdng oxy hoa 1a mot trong cac dic tinh sinh

STT  Tén chit TB BT AG hoc quan trong cua tinh dau. Két qua xac dinh kha ning
, chong 6xy hoa ctia cac mau tinh dau Bac ha cho thay, kha
1 o-pinene 1,28 1,91 1,60 - 4 , X ’ %A
nang don goc ty do DPPH trong cidc mau kha cao. O nong
2 a-myrcene 1,71 0,67 2,03 do tinh dau 100 pg/ml, 3 mau tinh dau déu c6 kha nang e
ché trén 50% gbc tuy do DPPH. Gia tri IC,, cua cac mau
3 a-phellandrene 0,57 0,64 -
tinh dau TB, BT va AG lan lugt dat 75, 26 85,70; 92,86
4 D-limonene 337 549 5,01 ug/ml (bang 2). Kha ning don gbc DPPH t6t nhét 1a & mau
c S 2106 1881 19,54 t1n£1 dalrl Bac haﬂ Th;u B1£1h. Tz}c (iung ndy ¢6 thé do thanh
phan hoa hoc cua tinh dau chu yéu chura cac hydrocacbon
6 dI-menthol 62,61 53,62 59,38 monoterpene, tinh dau giau monoterpen cd hoat tinh
7 Valeric anhydride 274 - i chong oxy hoa cao [15,]. ?ac hop chat loai bé goc ty do
cao nhat da dugc bao cdo la xeton monoterpene (menthone,
8 Menthyl acetate 488 784 - isomenthone) va 1,8-cineole [16]. Nhu vay, tinh dau Bac ha
9 Isoledene 021 i 3 12 mot ngudn chit chéng 6xy hoa tu nhién, c¢6 tiém nang Gmg
dung lam nguyén liéu cho cac san pham chim soc sirc khoe
o Camyoliylene Bo7 0,60 0,53 va ngdn ngira 130 hoa cho con nguoi.
11 a-bourbonene 0,71 0,23 ° Bing 2. Kha niing don gbc tw do DPPH (%) ciia cic miu tinh diu
Bac ha.
12 v-elemene 0,17 0,08 - N
13 Camphene - - - Vil Nong 49 54 o/l d0pg/ml  G0pgml 100 pg/ml
14 Eucalyptol - - -
B 20,68+012 3256022 45,61£0,19  60,70£0,13
15 a-santalol - - - BT 18,7940,15 30,58£0,14  35,64£0,17  57,35£0,15
16 Bis(2-ethylhexyl)phthalate - - - AG 16,58+0,21 28,40£0,16  33,6440,13  53,35+0,14
7 Pyriproxyfen ) ) 051 Vitamin C 28,950,17 46,40:0,17 63848023 94,76+0,17
s ol s IC,, TB 75,26+1,25 pg/ml
ulegone - - s
IC,, BT 85,70+1,10 ug/ml
19 Resorcinol monoacetate - - 0,34 IC, AG 92,86£1,13 pg/ml
20 Creosol i, R 7,30 IC, Vitamin C 44,12+41,08 pg/ml
Ay - - 0 Khi ning khdng khudn ciia tinh diu Bac ha
22 8-azaadenine - - 022 Két qua xac dinh kha ning khang khuin cho thay, cac
23 Isosativene ) _ 0.06 mau tinh dau nghiénﬂcﬁ’u déu c6 kha nang khing khgﬁn
trén cac chung vi khuan E. coli, S. aureus, B. subtilis. Tinh
S - s e dau Bac ha c6 kha niing khang tot vi khuan S. aureus va B.
25 Longifolene B 0.14 0.13 subtilis, trong khi kha nang khang E. coli cia ca 3 mau tinh
dau déu tuong doi thap. Mau tinh dau Bac ha Thai Binh
26 R . i 0,29 ¢6 kha nang khang khuéan tot nhat trong 3 mau tinh dau
27 DT } 1,55 } nghién cuu, kha nang khang S. aureus va B. subtilis tuong
duong voi khang sinh kanamycin nong d¢ 100 pg/ml (hinh
28 Menthane (18, 38) . 0.10 ] 2). Trong nghién ctru trén, tinh dau Bac ha Thai Binh duoc
29 3-methylthiazolidine - 3,12 - danh gia c6 chat luong tot nhat trong 3 mau tinh dau nghién
ctru (c6 ham lugng menthol va menthone cao), day co thé
30 Acenaphthylene - 2,50 - N 1o T A \ £: Ty . F .
la 1y do gitp tinh dau Bac ha Thai Binh c6 kha nang khang
31 Adrenalone s 2,06 = khuan cao. Chat lugong cua tinh dau Bac ha anh hudng rat
) 16n téi hoat tinh khang khuan. Kha nang khang khuan cuia
32 Caryophylene oxide - 0,03 - . X s A ~ , .
tinh dau Bac ha 1a mdt trong nhiing hoat tinh sinh hoc quan
33 Hotrienol - 0,05 - trong, giup dinh huéng tng dung nguodn tinh dau nay vao
Téng 9988 9985 99.77 viéc phat trién cac san pham cham soc stc khoe con nguoi
[2-4].
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TinhdauTB  Tinhd&uBT Tinh dduAG Kanamycin
—

RE.coliVICC 12272 nS. aureus VICC 11123 B. subfis VTCC 21195
30 1 I

S. aureus
VTCC 11123

B. subtilis
VTCC 21195

Kich thuéc vong khang khusn

T8 BT AG Kanamycin (100

pgimi)
Hinh 2. Hoat tinh khang khuén ciia cdc mAu tinh diu Bac ha. (A) Két
qua thtr nghiém kha nang khang khuan trén dia thach; (B) Kich thudc
vong khang khuan.

Két luan

Nghién ctru nay da danh gia dwoc ham lugng tinh dau
cua cay Bac ha tréng tai 3 tinh Thai Binh, Binh Thuan va An
Giang (0,69-0,84%). Phan tich thanh phan hoa hoc cua tinh
dau Bac ha ba‘“mg hé théng sdc ky khi GC/MS da nhan dién
duogc 29 chét, tuy nhién sb luong va ham lugng cac chét
khac nhau gitta cdc mau tinh dau. Menthol va menthone
duoc xac dinh 1a 2 thanh phén chinh trong tinh dau Bac ha,
tuong tng chiém khoang 53,62-62,61% va 18,81-21,06%.
Df”)ng thoi, cdc mau tinh dau Bac ha déu duge xac dinh c6
kha nang khang 6xy hoa th6ng qua kha ning loai bo gbc tu
do DPPH vé¢i IC, ctia cac mau tinh dau tai TB, BT va AG
lan luot dat 75, 26 85,705 92,96 pg/ml va c6 kha nang khang
khuan vé6i dudng kinh vong khang dbi vai E. coli trung binh
1a 5 mm, ddi v6i S. aureus, B. subtilis dat tir 21 dén 30 mm.
Dic biét, két qua nghién ctru nay cho thy, mau tinh dau cia
cay Bac ha tréng tai Thai Binh cho ham lugng dat 0,84% va
chét luong tinh dau cao nhét (menthol, menthone lan luot
dat 62,61 va 21,06%).

Nghién ctru nay duoc thuc hién véi sy hd trg kinh phi tir
B¢ Khoa hoc va Cong nghé thong qua nhiém vu KH&CN:
“Panh gia nang suit va chat lugng tinh diu cta cdy Bac
ha (Mentha arvensis) trong tai cac ving khac nhau & Viét
Nam”. Nhom téc gid xin tran trong cam on.
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Nghién citu ché tao miu chuan RNA bén véi nucleases
dung trong dinh lwgng virit viem gan C
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Tom tit:

Chimg dwong (hay miu chuén) la thanh phan khong thé thiéu trong cac xét nghlem sinh hoc phan tir tng dung
trong dinh hrong axit nucleic muc ti¢u. Miu chuin thwong dugce sir dung pho bién nhit 1a plasmid DNA, cDNA hay
RNA trén véi dic tinh kém bén va dé bi phan hiy béi cac enzyme phén cit axit nucleic ton tai trong moi trudng, vi
vAly c6 thé anh hwéng t6i d chinh xac ciia két qua dinh lweng. Trong nghién ciru niy, nhom tac gia thiét ké va tao
miu chuin ¢ ban chét 13 mdt vang trinh tw RNA ciia virit viém gan C (HCV) dwgc dong géi trong protein vé ciia
thuce khuén thé MS2 bing cong nghé thiét ké armored RNA. Vung trinh ty khong ma héa 5°UTR ciia HCV dwge
khuéch dai va tao dong vao plasmid BH20. Armored RNA HCV (AR-HCYV) dugc caAm trng biéu hién trong té bao E.
coli BL21 (DE3) béng b6 sung chit cam ung IPTG. AR-HCV dwgc thu nhan béng siéu ly tam ty trong sucrose, tinh
sach bang cot sic ky loc gel Superdex 75 va dugce xdc dinh nong do, danh gia sy hinh thanh ciu tric déng géi virut
bang quan sat dudi kinh hién vi dién tir truyen qua (TEM). Két qua danh gia d¢ bén khi xir ly véi dong thoi 2 enzyme
DNase va RNase cho thiy AR-HCV c¢6 kha ning khang cic nucleases. Ngoal ra, AR-HCV duy tri dugc tinh 6n dinh
6 cac diéu kién va thoi gian bao quan khac nhau. Khic phuc dwge han ché cia cac loai chit chuén khac, AR-HCV
¢6 thé bd sung truc tiép vao miu, giap kiém soat va dam bao dd chinh xic ciia toan b quy trinh dinh lwgng HCV.

Tir khéa: armored RNA, HCV, khang nucleases, thuc khuén thé MS2.
Chi 56 phén loai: 3.5

lam mau chuan dé xac dinh tai luong virGt ¢é trong mau
xét nghiém. Viéc st dung cac DNA va RNA tran c6 nhuoc
diém 1a chiing d& bi phan hity trong méi trudng c6 chira cac
enzyme phan huy nuclease (bao gom DNase va RNase), din
dén sai 1éch trong két qua dinh luong [4]. Ngoai ra, viée st
dung mau chuén 1a cDNA, RNA hay plasmid trong cic bo

Dat van dé

Viém gan C 1a mot bénh lay nhiém giy ra bdi virtit viém
gan C (HCV - hepatitis C virus). Theo T chtre Y té thé gioi
(WHO) niam 2015, trén toan thé gidi c6 khoang 71 tridu
ngudi nhiém HCV man tinh, x4p xi 399.000 ngudi tir vong
do viém gan C, chu yéu do xo gan va ung thu té bao gan [1].

O Viét Nam, ty 1é nhiém viém gan C vao khoang 1-2,9%
dan sé [2]. Hién nay, chua c6 vaccine phong ngua HCV
hi¢u qua nén chan doan chinh xac va diéu trj 1a phuong
phap duy nhat gitip loai bo HCV va ngan ngua su lay truyén
HCV trong cong dong [3]. Trong diéu tri bénh viém gan C,
luong HCV trong mau 1a mot yéu t quan trong can duoc
xac dinh dé dua ra phac d6 diéu tri, thoi gian diéu tri va tién
luong dap Gng thudc diéu tri. Phuong phap chu yéu dé dinh
luong HCV trong mau hi¢n nay la real-time polymerase
chain reaction (real-time PCR), hay con goi la quantitative
PCR (qPCR).

Phuong phép real-time PCR st dung DNA hoic RNA

“Tac gia lién hé: Email: ndquan.snn@tphcm.gov.vn
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kit thurong mai thuong khong kiém soat duge do chinh xac
clia toan bd quy trinh do bé qua hiéu suit ciia budc tach
chiét RNA, hiéu suat phién ma, dan dén két qua dinh luong
c6 thé sai 1éch so véi thuc té. Cong ngh¢ armored RNA
(hay armored DNA) ra doi gitp khic phuc nhuoc diém nay.
Armored RNA 14 mot thé gidng virat bao gdm trinh ty RNA
clia tic nhan can dinh luong dwoc dong goi trong protein vo
ctia thyc khuan thé (bacteriophage). Chinh vi thé armored
RNA c6 thé khang lai su phan hiy béi nuclease ¢6 trong moi
truong, gitp dam bao do chinh xac ciia xét nghiém [5]. Trong
nghién ctru nay, ching toi thuc hién tao mau chuén HCV
dung trong dinh lugng HCV bang cong nghé armored RNA.
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Abstract:

Positive control (or standard) is an indispensable
ingredient in molecular biology assays widely used for
the quantification of nucleic acid. The commonly used
standards are plasmid DNA, cDNA, or naked RNA,
which are unstable and easily degraded by nucleases
in the surrounding environment; this might affect the
accuracy of quantitative results. In this study, the authors
designed and created a positive control for the hepatitis
C virus (HCV) quantification based on armored RNA
technology. The 5°UTR non-encoding sequence of HCV
was cloned into the BH20 plasmid. Armored RNA HCV
(AR-HCYV) was induced for expression in the E. coli BL.21
(DE3) by the addition of an IPTG inducer. AR-HCV was
collected by sucrose density gradient ultracentrifugation
followed by gel filtration chromatography using
Superdex 75 column. Created AR-HCV was determined
the concentration and examined the formation of pseudo
viral particles by transmission electron microscopy
(TEM). Stability assessment of AR-HCV to DNase and
RNase treatment simultaneously has demonstrated its
ability to resist these nucleases. Moreover, AR-HCV
is stable over time and storage conditions. Strikingly,
AR-HCV can be directly added to the specimen,
allowing better and more accurate control of the whole
quantitative procedure of HCV.

Keywords: armored RNA, HCV, MS2 phage, nuclease
resistance.

Classification number: 3.5
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Doi tugny va phuong phap
Thiét ké moéi va méu do TagMan dic hi¢u cho HCV

Trinh ty by gen HCV cua 24 chung dai dién cho cac
genotype, subtype khac nhau (bang 2) dugc tham khdo va
tai vé tir co so dit lieu HCV (https:/hev.lanl.gov/content/
index) va Trung tdm Thong tin Céng nghé sinh hoc Qubc
gia Hoa Ky (NCBI - https://www.ncbi.nlm.nih.gov/). Vung
trinh ty nucleotide bao ton gitra cac genotype duoc lya
chon biang phan mém BLAST. Trén ving trinh ty bao ton
(ving 5°UTR), mdi va mau do TagMan dic hiéu cho HCV
duogc thiét ké bang phin mém Primer-BLAST. Cip moi
dung cho dinh lugng AR-HCV (mdi HCV-F va HCV-R) ¢
kha nang khuéch dai doan trinh tu ¢6 kich thuée 237-240
bp, tuy theo genotype. Cap mdi dé thiét ké AR-HCV (mdi
5’UTRHindIII-F va 5’UTRHindIII-R) ¢6 trinh ty tuwong
ty nhu mdi HCV-F va HCV-R, ¢6 gin thém trinh tu cia
enzyme cat gigi han HindIII va 3 nucleotide phia trudc &
dau 5° trén mdi mdi, tao san phém khuéch dai c¢6 chiéu dai
255 bp. Cac doan oligonucleotide da thiét ké duoc kiém
tra cac dic tinh ky thuat bang phin mém AmplifX dé dam
bao hoat dong t6t cho khuéch dai trinh tu muc tiéu. Cudi
cung, cac oligonucleotide nay duoc kiém tra tinh dic hiéu
Iy thuyét béng phan mém Primer-BLAST dé dam bao chung
chi bét cip dac hidu vao by gen HCV trén viing gen di thiét
ké. Cac mdi va miu do da thiét ké dugc dat tong hop boi
Cong ty IDT. Trinh ty mdi va mau do thiét ké dwoc trinh
bay trong bang 1.

Bang 1. Trinh ty mdi va miu do thiét ké ding trong nghién ciru.

Mbi/MAu do Trinh tu (5-3%)
HCV-F CACGCAGAAAGCGYCTAGCCATG
HCV-R CCCTATCAGGCAGTACCACAAGGC

5’UTRHindIII-F TTTAAGCTTCACGCAGAAAGCGYCTAGCCATG

5’UTRHindIII-R GCAAAGCTTCCCTATCAGGCAGTACCACAAGGC

FAM 5’-TAGCCGAGTAGYGTTGGGTCGCGAAAGGC
HCV probe
-3’ TAMRA

Khuéch dai trinh tw muc tiéu, tgo plasmid tdi 16 hop
PAU2-HCV dé tao méu chuin armored RNA-HCV (AR-
HCY)

RNA cta HCV dugc tach chiét tr miu mau cua bénh
nhan duong tinh HCV bang GeneJET Viral DNA/RNA
Purification Kit theo hudng dan cia nha san xuat (Thermo
Fisher Scientific). RNA sau khi tach chiét dugc phién ma
nguoc thanh ¢cDNA bing RevertAid First Strand ¢cDNA
Synthesis Kit (Thermo Fisher Scientific) voi cac bude i lan
luot 5 phut 6 25°C, 60 phit ¢ 42°C va 5 phut ¢ 70°C. Sau do6
cDNA duoc tinh sach bé'mg GeneJET PCR Purification Kit
(Thermo Fisher Scientific). Trinh ty muc ti€u dugc khuéch
dai bang PCR véi cip mdi HCV-F va HCV-R di duoc thiét
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ké v6i chu ky nhiét: 2 phut & 94°C; tiép theo vai 30 chu ky
gdm cac bude: 30 gidy & 94°C, 30 gidy ¢ 61°C, 30 gidy &
72°C; cudi cung 6n dinh phan tmg kéo dai (extention) trong
5 phit ¢ 72°C. San phim PCR dugc kiém tra bang dién
di trén gel agarose (1%) nhuém bang GelRed va dugc tinh
sach biang GeneJET PCR Purification Kit (Thermo Fisher
Scientific) r6i dugc cit bang enzyme HindIII (Thermo
Fisher Scientific) & 37°C trong 3 gid. San phim PCR sau
khi cét dugce tinh sach bfmg GenelJET PCR Purification Kit
(Thermo Fisher Scientific).

Plasmid BH20 dugc mua tr ngan hang ching vi sinh
vat cua Bi (Belgian Co-ordinated Collections of Micro-
organism - BCCM). Plasmid BH20 chuyén dung cho
thiét ké AR, mang trinh tu gen A md hoa cho protein tap
hop (assembly protein) va protein vé (coat) cua MS2
bacteriophage gitip cho su dong gbi tao cau trac virat gia
(phage-like particles - PLP); va trinh tu promoter T7 kiém
soat su biéu hién cua gen muc tiéu [6]. Plasmid BH20 dugc
cit bang enzyme HindIII & 37°C trong 3 gid, phan Gmg cit
dugc bd sung thém 0,25 U CIAP (calf intestinal alkaline
phosphatase, NEB) nham ngan can su ty ndi lai coa plasmid
bang cach loai bo cic nhom phosphate ¢ dau 5°. Phan tmg
cit plasmid va doan cheén duogc kiém tra béng dién di trén
gel agarose (1%). Plasmid AU2 (la plasmid BH20 sau khi
cit loai bo ving RT-PCR positive control DNA) dugc
tinh sach tir agarose gel bang GeneJET Gel Extraction Kit
(Thermo Fisher Scientific). Poan chén va plasmid AU2 sau
khi cit dwoc nbi véi nhau bang T4 DNA ligase st dung
bd kit Rapid DNA Ligation Kit (Thermo Fisher Scientific),
thuc hién trong 30 phut ¢ nhiét d§ phong (22°C). Plasmid tai
t6 hop (pAU2-HCV) dugc chuyén vao té bao E. coli DH5a
kha nap bang phuong phap hoa bién nap. Té bao E. coli
DH50 mang plasmid tai to hop dugc chon loc trén dia moi
truong LB agar c6 bd sung kanamycin 50 pg/ml va duoc
kiém tra vung trinh ty muc tiéu HCV b?mg phan tng PCR
khuén lac. Plasmid tai to hop sau d6 duogc tach chiét va tinh
sach bang GeneJET Plasmid Miniprep Kit (Thermo Fisher
Scientific) tir dich nuéi ciy khuan lac twong tmg trong moi
truong LB 16ng ¢6 bo sung kanamycin 50 pg/ml.

Bién nap plasmid pAU-HCV vao té bao E. coli BL21
(DE3) va cim irng sw biéu hién AR-HCV

Plasmid tai t& hop pAU2-HCV (sau khi dwoc nhan 1én
s6 luong 16n nho E. coli DH5a) dugc bién nap vao té bao E.
coli BL21 (DE3) kha nap bang phuong phap hoa bién nap.
Té bao vi khuén sau khi bién nap duogc sang loc va kiém
tra sy hién dién cua plasmid va doan cheén cua trinh tu muc
tiéu bang PCR va gidi trinh ty bang phuong phap Sanger
thuc hién trén hé théng thiét bi giai trinh ty tu dong 3500
(Applied Biosystems).
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Té bao vi khuan sau d6 dugc ting sinh va cam ng su
biéu hién dé thu nhan armored RNA HCV (AR-HCV). Té
bao vi khuin dugc nudi cdy trong méi trudng LB 16ng co
chura kanamycin 50 pg/ml & 37°C qua dém. 2 ml dich nu6i
cdy duoc cho vao 200 ml LB 16ng chita kanamycin 50 pg/
ml r6i duge nudi cdy & 37°C cho dén khi 0D, dat 0,6-
0,8 thi dem ly tam ¢ 3000 vong/phut trong 10 phut ¢ 4°C.
Sau d6, phan cin té bao duoc tai huyén phu trong 200 ml
LB 16ng ¢ bd sung kanamycin 50 pg/ml va Isopropyl B-D-
1-thiogalactopyranoside (IPTG) dé cam tng sy biéu hién.
Piéu kién cam tng dugc khao sat bao gdm cac ndéng do
IPTG 0,1, 0,5, 1 va 2 mM & cac nhiét do 30 va 37°C. Sau
thoi gian cam tng, dich t& bao dugc dem ly tdim & 3000
vong/phiit trong 10 phut & 4°C. Phan cin dwoc tai huyén
phu trong 20 ml buffer ly giai (50 mM Tris-HCI pH 7,5,
100 mM NaCl, 5 mM DTT, 1 mM PMSF), pha mang té bao
bang song siéu am vai 50% bién do, tong thoi gian 1a 2 phut
30 gidy. Sy biéu hién AR-HCV dugc kiém tra bang dién di
sodium dodecyl sulfate - polyacrylamide gel (SDS-PAGE).

Tinh sach AR-HCV

Dich ly giai té bao dugc ly tim & 13000 vong/phit trong
10 phiit & 4°C va thu lay dich ndi. AR-HCV sau d6 duoc
tinh sach bang siéu ly tam gradient ty trong sucrose 45%
va sucrose 25%. Siéu ly tim duoc tién hanh & toc do 50000
vong/phut trong 5 gi¢ & 4°C. Phan 16p chira AR-HCV sau
siéu ly tam duoc thay d6i dém TES (10 mM Tris, 100 mM
NaCl, 1 mM EDTA) bang Amicon® Ultra-15 Centrifugal
Filter Units (Merck) c6 kich thudc mang loc 1a 30 kDa, ly
tam voi toe 6 4000 vong/phit & 4°C v6i 3 1an thé tich dém
TES so véi thé tich mau. Dich ndm trén mang loc sau do
dugc xtr Iy voi 100 U DNase va 50 U RNase ¢ 37°C trong
2 gio dé loai b6 DNA va RNA tap nhiém. Dich chira AR-
HCV sau d6 duoc chay qua cot sic ky loc gel Hiload 26/600
Superdex 75 prep grade (GE Healthcare) véi dém TES béng
hai 1an thé tich cot theo huéng din cua nha san xuat.

AR-HCV thu nhan sau mdi budc tinh sach dwgc kiém
tra bang SDS-PAGE. Gel sau khi dién di dugc nhudém
v6i Coomassie Brilliant Blue va giai nhudm bang destain
solution (40% methanol, 10% acetic acid, 50% nudc). Su
hién dién cta protein vé (coat protein) cia bacteriophage
trong mau AR-HCV thu nhén sau siéu ly tdm duoc kiém tra
biang phuong phap Western blot st dung bacteriophage MS2
Coat Protein antibody (Kerafast, USA) la khang thé so cép
va Goat anti-Rabbit IgG (H+L) Secondary Antibody, HRP
(Thermo Fisher Scientific) 1a khang thé thir cip. Protein
muc tiéu dugc phat hién brimg co chét Pierce ECL Western
blotting substrate (Thermo Fisher Scientific) va chup hinh
bang thiét bi chup hinh quang hoa ImageQuant LAS 500
(GE Healthcare).
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Sy hinh thanh cau triic dong goéi virat gia cia AR-HCV
sau khi tinh sach dugc x4c dinh bang kinh hién vi dién tir
truyén qua (transmission electron microscopy - TEM) dugc
thuc hién bdi Phong thi nghiém Coéng ngh¢ sinh hoc, Vién
Han Iam Y khoa Moscow (Nga).

Dinh lugng AR-HCV

AR-HCV sau khi tinh sach duoc dinh lugng bang phuong
phap real-time PCR st dung bd kit COBAS® AmpliPrep/
COBAS® TagMan® HCV Quantitative v2.0 (Roches), dugc
thyc hién boi Trung tam Y khoa MEDIC (TP H6 Chi Minh).

Kiém tra tinh khéng véi cic enzyme nuclease ciia AR-
HCYV thieét ke

Tinh 6n dinh cia AR-HCV véi céc enzyme nuclease
duoc xac dinh bé‘mg cach u 1 ml dich chta AR-HCV véi
100 U DNase I (Thermo Fisher Scientific) va 50 U RNase A
(Thermo Fisher Scientific) & 37°C trong 2 gio. Dbi ching 1a
plasmid pAU2-HCV va AR-HCV duogc xtr ly nhiét 6 95°C
trong 5 phut (xir Iy nhiét lam bién tinh protein vo lam 10
RNA tran) [7]. Kha ning khang cic nuclease ciia AR-HCV
dugc kiém tra bang dién di trén gel agarose (1%).

Kiém tra tinh én dinh ciia AR-HCV trong diéu ki¢n
bdo qudin

AR-HCV dugc pha lodng bang dém TES bo sung 0,05
mg/ml bovine serum albumin (BSA) vé nong do 1x10°
copies/ml roi chia nho vao céc tube 1,5 ml, mdi tube chua
1 ml mau. Cac tube chira AR-HCV duogc bao quan & -80°C,
-20°C, 4°C va 25°C. Tinh 6n dinh theo thoi gian duoc xac
dinh bang cach dinh luong AR-HCV bang real-time PCR
v6i cip mdi va probe thiét ké, tai cac mdc thoi gian bao
quan (0, 1, 2, 3 va 6 thang). Ddi chimg 1a plasmid pAU2-
HCV va AR-HCV dugc xu ly nhiét ¢ 95°C trong 5 phut
(RNA tran). Két qua do ndng d6 mau duoc phan tich va xu
1y bang chuong trinh Excel.

Keét qua va ban luan

Danh gia in-silico khd ndng phat hién cdc genotype,
subtype HCV khdc nhau ciuia cdp maoi thiet ké

Primer va probe ding cho khuéch dai va phat hién HCV
duoc thiét ké trén vung 5’UTR trén bo gen cia HCV dugc
trinh bay trong bang 1. Phan tich trinh ty by gen HCV da
dugc cong bd cho thiy, ving 5’UTR c6 d6 bao ton cao & cac
genotype HCV khac nhau va d6 1a ly do vung nay thuong
duogc dung trong cac xét nghiém phat hién va dinh lugng
HCV [8]. Két qua kiém tra in-silico PCR st dung phan mém
AmplifX ctia cip mdi thiét ké (HCV-F va HCV-R) cho thay
kha ning khuéch dai vung trinh tu c6 kich thudc 237-240
bp trén ving 5°UTR ciia tit ca cac genotype, subtype khac
nhau cia HCV da dugc cong bd trén co s6 dir lieu HCV
Genome Database (bang 2).
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Bang 2. Kha ning khuéch dai in-silico ving 5°UTR ciia HCV sir dung
cip mdi HCV-F va HCV-R.

Genotype/  Ma trinh tw Kich thude SUTR San ph;‘im PCR
subtype (Accession No.) b{ gen (nucleotides) (nucleotides) (nucleotides)
M62321 9401 341 237
b M67463 9416 341 237
D90208 9413 329 237
N M58335 9416 31 237
D14853 9487 341 27
. AY051292 9441 341 237
D00944 9589 340 27
. AB047639 9678 340 237
D10988 9511 341 237
s AB030907 9654 341 237
2 D50409 9513 340 237
2%k AB031663 9488 341 27
D17763 9456 339 237
. D28917 9454 339 237
3b D49374 9444 339 237
3k D63821 9450 339 27
4a Y11604 9355 279 237
Sa Y13184 9343 279 237
6a Y12083 9340 283 240
6b D84262 9628 342 240
6d D84263 9615 338 27
6g D63822 9461 338 237
6h D84265 9621 338 27
6k D84264 9601 338 237

Thu nhin AR-HCV

Vector biéu hién pAU2-HCV mang day du cac thong tin
can thiét dé san xuat AR-HCV. Trén vector ndy c6 trinh tyr
ma hoa cho protein A hd trg qua trinh dong goi tao AR-HCYV,
trinh ty ma hda cho protein coat lam vo cia AR-HCV va
trinh ty ving 5"UTR-HCV can dong géi. T7 promoter véi lac
operator dugc diéu khién boi chit cam tng 1a IPTG.

Két qua cho théy & nhiét do 30°C, sy biéu hién protein coat
thap khi khong c6 chit cam tng IPTG, sy biéu hién tot nhét &
0,1 mM IPTG va c6 xu hudng giam xudng khi ting nong do
IPTG. O 37°C, ndng d6 IPTG cho sy biéu hién AR-HCV t6t
nhét ciing 14 0,1 mM va giam xudng khi ting ndng d6 IPTG
(hinh 1). Méc du E. coli phat trién tot nhat ¢ 37°C, viéc giam
nhiét d6 cam tmg xudng 30°C €0 thé lam giam cac phan ung
trao di chat khong mong muon cho su tong hop céac protein
khac, do d6 cai thién ning suit tong hop protein muc tiéu.
Bién canh do, giam nhiét 4§ cam ung tor 37°C xuéng 30°C
cling lam giam déng ké su phan hily protein san pham, giam
su két tua cua protein biéu hién vuot mirc dudi dang thé vui
(inclusion bodies) [9]. Nhin chung, trong cac diéu kién khao
sat, didu kién t6t nhat dé thuc hién cam tng sy biéu hién AR-
HCV 13 0,1 mM IPTG ¢ 30°C. Két qua nay c6 sy twong dong
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Hinh 1. Két qua dién di SDS-PAGE khio sat didu kién nhiét do va

ndng d9 IPTG cam tng sy biéu hi¢n AR-HCV cia chiing E. coli

BL21(DE3) sau 16 gio nudi cy trong mdi truomg LB bd sung IPTG.

v6i nghién ctru cua Larentis va cong su (2014) [10] cho thay
didu kién tot nhét dé thyc hién cam ung sy biéu hién protein
bang IPTG trén E. coli BL21 (DE3) 1a 0,1 mM IPTG ¢ 28°C
va nghién ctru ctia Miihlmann va cong sy (2017) [11] cho thay
nong d¢ ITPG tot nhat 1a 0,1 mM & 28 va 30°C.

Tinh sach AR-HCV

Dich ly giai té bao E. coli dwoc siéu ly tam gradient ty
trong sucrose dé thu nhan AR-HCV (hinh 2A). Sy hién dién
ctia AR-HCV trong cac phan 16p dugc xéc dinh bang SDS-
PAGE va Western blot (hinh 2B). Két qua cho thay AR-HCV
tap trung & phan 16p dudi day. Pong thoi, qué trinh siéu ly tam
ciing loai b6t mot phin cac protein tap c6 ty trong thdp hon
vao hai phan 16p trén. Phan l6p dudi dugc loai bd sucrose va
thay d6i dém TES bang Amicon, sau d6 dugc chay qua cot sic
ky loc gel (hinh 2C, 2D). Dé danh gi4 sy dong g01 hinh thanh
cau trac virat gia (phage like particle - PLP), mau AR-HCV
sau khi tinh sach qua sac ky loc gel duge phén tich bang TEM.
Tu anh TEM c6 thé thay cac hat AR-HCV tao ra c6 cau hinh
nhi thap dién, kich thudc 30-50 nm, tuwong ty voi ciu trac cua
thuc khudn thé MS2 (hinh 3).

Coat
(13 kDa)

Western
blot

D)

AR PI_ P2 P3 P4 PS M ypy,

Hinh 2. Tinh sach thu nhan AR-HCV. (A) Cac phan 16p trong éng siéu
ly tam ty trong sucrose thu nhan AR-HCV; (B) Pién di SDS-PAGE va
Western blot kiém tra sy hién dién ciia coat protein trong cic phan 16p
sau siéu ly tam; (C) Séc ky dd tinh sach AR-HCV bing cot loc gel Hiload
26/600 Superdex 75 prep grade; (D) Dlen di SDS-PAGE kiém tra cac
phan doan thu duoc tir sic ky loc gel mau AR-HCV.
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Hinh 3. Céu tric AR-HCV nguyén ven sau khi tinh sach dwgc chup
biang TEM.

Dinh lwgng AR-HCV

Néng d0 AR-HCYV sau tinh sach duwoc xac dinh b'fmg
real-time PCR (st dung bd kit COBAS® AmpliPrep/
COBAS® TagMan® HCV Quantitative v2.0 - Roches). B
kit nay st dung cip mdi va probe dé khuéch dai va phat hién
ving 5’UTR ciia HCV, nam trong viing 5’UTR dugc nhan
dong dé thiét ké AR-HCV, vi vdy c6 thé st dung dé dinh
lugng AR-HCV. Két qua dinh lugng cho théy da tao duoc
AR-HCV hiéu qua véi s6 lugng 16n (1,48x10"! copies/ml).

AR-HCV khdng voi cdac nucleases

Tinh khang nuclease (DNase va RNase) cua AR-HCV
sau khi xu Iy vdi cac enzyme nay dugc kiém tra bang dién
di trén gel agarose (1%) (hinh 4).
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- - B 1500
w1000
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Hinh 4. Két qua dién di gel agarose (1%) kiém tra tinh khang ctia
AR-HCYV sau khi xir ly véi 100 U/ml DNase va 50 U/ml RNase ¢ 37°C
trong 2 gio. 1 - AR-HCV; 2 - AR-HCV xtr ly voi nucleases; 3 - plasmid
pAU2-HCV; 4 - plasmid pAU2-HCV xu ly véi nucleases; 5 - AR-HCV
duge xtr ly nhiét (95°C, 5 phut) va xtr ly voi nucleases; M - thang DNA
(code SM0331, Thermo Scientific).

Két qua dién di cho thay chi c6 AR-HCV con 6n dinh sau
khi dwoc xtr 1y dong thoi véi DNase va RNase ¢ nong do
cao, trong khi cac phén tir plasmid DNA va RNA tran (AR-
HCV duogc xu ly nhiét & 95°C trong 5 phut) bi phan huy
hoan toan sau 2 gio xt 1y (hinh 4). Tinh khang lai nuclease
lam cho AR-HCV trg nén on dinh, khong bi phan huy khi
diéu kién bao quan khong dam bao sach nuclease, von c6 &
khip noi trong méi truong xung quanh. Piéu nay dic biét
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quan trong ddi véi cac mau chuan cho dinh lugng can c6
ndng do khong hodc rét it thay doi, lam tang d6 chinh xac va
déang tin cay cho két qua dinh lwong. Do c6 dic tinh bén voi
cac nucleases, AR-HCV ¢6 thé bd sung truc tiép vao mau
mau hodc huyét thanh, gitip kiém soat va ting d6 chinh xac
cua toan bo quy trinh dinh lugng HCV.

AR-HCV én dinh trong diéu kién va thoi gian bdo qudin

Két qua dinh luong miu AR-HCV so sanh véi mau
plasmid (pAU2-HCV) va RNA tran (AR-HCV xir Iy nhiét &
95°C trong 5 phut), dugc bao quan ¢ cac diéu kién nhiét do
khéc nhau theo thoi gian duogc trinh bay trong hinh 5. Sau 6
thang, nong d6 AR-HCV gan nhu khong thay d6i so véi ban
dau & cac diéu kién bao quan -20°C, 4°C va 25°C, dam bao
dugc tinh 6n dinh dé 1am mau chuan ding cho dinh lugng.
Trong khi do véi mﬁu RNA tran, néng do mau giam manh
(tr 10° copies/ml xuong dudi 102 copies/ml) & tit ca cac
diéu kién bao quan. Mau plasmid cling ¢ sy bién dong va
giam nong d9 sau 6 thang & cac diéu kién bao quan.
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Hinh 5. Biéu dd d4nh gia d9 6n dinh ciia AR-HCV theo diéu kién va
thoi gian bio quan.

Keét luan

Nghién ciru di tao thanh cong mau chuan AR-HCV bang
cong nghé armored RNA c¢6 dic tinh bén va khang t6t voi
nuclease. Mau chuén duoc tao ra béng cach chén mdt doan
trinh tu bao ton thudc ving 5’UTR ciia bd gen HCV c¢6 kha
nang phat hién cac genotype, subtype khac nhau cua HCV
vao vector pBH20 tao thanh vector tai t6 hop pAU2-HCV.
AR-HCV duogc san xut bang cach cam tng sy biéu hién
trong té bao E. coli BL21 (DE3) mang vector pAU2-HCV
bang chit cam tng IPTG 0,1 mM & 30°C trong 16 gio. Sau
khi thu nhan va tinh sach bang siéu ly tim ty trong succrose
vasic ky loc gel, AR-HCV duoc dénh gia kha ning dong goi
RNA thanh cdu tric virat gia bing anh TEM va duoc dinh
luong bang real-time PCR v&i ndng do 1,48x10" copies/ml.
AR-HCV duoc chimg minh tinh khang v6i nuclease khi u
v6i 100 U/ml DNase va 50 U/ml RNase trong 2 gio va 6n
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dinh sau 6 thang bao quan ¢ cac diéu kién nhiét do khac
nhau. Mau chuan AR-HCV dugc tao ra tir nghién ctru ¢
kha ning tmg dung trong cac phuong phap sinh hoc phan tir
nhu real-time PCR dé dinh lwong HCV.

Ngoai dac tinh khang nuclease, dam bao dugc tinh
6n dinh cua miu chuin va dam bao do chinh xac cua xét
nghiém, armored RNA/DNA khéng c6 kha ning lay nhiém
[12], dam bao sy an toan, thuan tién trong viéc bao quan va
van chuyén (AR bén & cac diéu kién bao quan khac nhau).
Cong ngh¢ armored RNA/DNA ¢6 nhiéu tiém nang dé phat
trién va Gmg dung trong tao mau chuan, chimg ndi dé dinh
luong chinh x4c cac tac nhan gy bénh khac c6 ban chit di
truyén 1a RNA nhu SARS-CoV-2, HIV ciing nhu DNA nhur
HBY, baculovirus...
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Tom tit:

Ca Tra - Pangasianodon hypophthalmus 13 mt trong nhirng ddi twong thily sin quan trong mang lai gia tri xuit
khiu 16m tai Viét Nam. Nghién ciru nay sir dung 26 chi thi microsatellite méi phat trién tir trinh tw hé gen ca Tra dé
danh gia da dang di truyén 3 quén thé ca Tra tu nhién (Bién Hd, Ciru Long va Kratie) nhim phuc vu cho Chwong
trinh chon giong ca Tra. Nghién ciru phat hién 6/26 locus cé tin s6 alen 40 dang ké va sai khac v6i dinh luat Hardy-
Weinberg. D6i véi 20 locus khong mang alen @0, nghién ciru di xac dinh dwoc tong cong 255 alen, dao dong tir 7 dén
21 alen mdi locus, trong dé ¢é nhiéu alen dic trung cho quan thé. Két qua phan tich trén 20 locus cho théy, hé s6 da
hinh trung binh PIC=0,783; ty I¢ di ho'p tr quan sat H =0,809; ty I¢ di hop tir mong d¢i H =0,812; hé ) cin huyet

F,=-0,0147 (F <0). Két qua nay cho thiy cic quin the ca Tra c6 mirc do da dang di truyen cao, phu h0’p cho cong
tac chon glong lau dai. Két qua phan tich AMOVA, kiém dinh gia tri F ; va so sanh khodng cach di truyen D, cho
thay, 3 quan the ca Tra cé su thay ddi mire d¢ phan ti nhé, trong do quan thé Kratie ¢6 khoang cach di truyen dang

ké so véi hai quan thé con lai.

Tir khéa: ci Tra, chi thi microsatellite, da dang di truyén, Pangasianodon hypophthalmus.

Chi s6 phén loai: 4.5

Nghe nuoi ca Tra Pangaszanodon hypophthalmus
(Sauvage 1878) da rat pho bién tai vung Pong bang song
Mekong tir nam 1960 va tré thanh biéu twong cho sy phat
trién ctia nudi trong thiy san trong khu vure nh hé thiy sinh
dic thu [1]. Theo Hiép hoi ché bién va xuat khau thuy san
Viét Nam (VASEP), riéng tai Viét Nam, trong nam 2018, ca
Tra da dugc xuét khau sang 132 thi truong trén thé gisi véi
tong gia tri xuat khau dat 2,26 ty USD.

Vién Nghién ctru va Nudi trong Thuy san II (RIA2) da
tién hanh chuong trinh chon giéng trén ca Tra nhim nang
cao céc tinh trang tang tmong nam 2001 va khang bénh nam
2012, gop phan phat trién bén vimg nghé nudi ca Tra [2]. Cac
quan thé c4 Tra ty nhién dugc thu thap tai nhidu dia diém
khac nhau trén luu vuc song Mekong nhu Pdng bing song
Cuu Long (Viét Nam); Bién HO (Tonle Sap, Campuchia);
thac Kratie (Campuchia). Tuy nhién, mot trong nhitng thach
thirc hién nay cua chwong trinh 13 xay dung thong tin pha
hé¢ nhdm wdc tinh chinh xéac cac théng so di truyen va kiém
soat su can huyet nham nang cao hiéu qua chon giong [3].

“Tac gia lién hé: Email: Ihknguyen98@gmail.com
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Chi thi microsatellite (con goi la SSR hay STR) 1a mot
trong nhiing chi thi phan tir dugc sir dung phé bién trong
nghién ctru vé dinh danh loai, di truyén hoc quan thé, ban
dd di truyén va truy xuét pha hé [4]. Cac microsatellite co
tinh da hinh cao, ddng troi va phan b khip hé gen cua hiu
hét cac loai sinh vat nhan thuc [5] va c6 thé duoc khuéch
dai d& dang tir DNA hé gen bang phuong phap PCR. Tuy
nhién, cho dén nam 2019, chi c6 5 chi thi phat trién trén ca
Tra dugc toi wu thanh hai bd PCR da mdi [6]. Viéc khong
phat trién thanh cc bd PCR da moi khién cong doan khuéch
dai microsatellite mat nhiéu thoi gian, dac biét voi ) luong
chi thi va s lugng mau 16n, ddng thoi gy bét loi cho phéan
tich va quan 1y dir liéu kiéu gen ca thé [7]. Hon nira, cac
phuong phap xac dinh alen trong cac nghién ctru trudc day
(tror nghién ctru cua So va cs (2006) [8]) nhu dién di gel
acrylamide [9] c¢6 d6 phan giai thip va kho c6 thé xac dinh
chinh xac sy chénh 1éch 2 nucleotide giita cac alen [10].
Diéu nay c6 thé dan dén két qua sai léch khi danh gia da
dang di truyén trong cac nghién ctru trén.

Nhitng ndm gan day, phuong phap phat trién chi thi
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Abstract:

The striped catfish, Pangasianodon hypophthalmus, is
one of the most economically important aquaculture
species in Vietnam. This study developed 26 novel
microsatellite markers from the draft genome of the
striped catfish to assess the genetic diversity of three wild
populations of the striped catfish (Bien Ho, Cuu Long,
and Kratie) for establishing the breeding program. The
study exhibited that 6 out of 26 loci had significantly
high null allele frequency and deviated from Hardy -
Weinberg equilibrium; thus, they were eliminated for
further analysis. Across 20 loci without null alleles, a
total of 255 different alleles was identified, ranging from
7 to 21 alleles per locus, with many unique alleles for
each population. The results based on 20 loci revealed
the mean polymorphic information content PIC=0.783;
the mean observed heterozygosity H =0.809; the mean
expected heterozygosity H =0.812; inbreeding coefficient
F,=-0.0147 (F,_<0). The results indicated that the striped
catfish populations have high genetic diversity and are
suitable for selective breeding. The Analysis of Molecular
Variance (AMOVA) and comparison of genetic distances
showed significant genetic differentiation among three
populations while the Kratie population was distant
from the others.

Keywords: genetic diversity, microsatellites,
Pangasianodon hypophthalmus, striped catfish.

Classification number: 4.5
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microsatellite véi nhitng loai da biét trinh tu hé gen va xac
dinh cac alen ctia microsatellite bao gdm cac budc: xac dinh
nhanh chong cac chi thi biang cong cu tin sinh hoc; thiét ké
cac cap mdi khuéch dai vung chtta chi thi hoat dong trong
diéu kién PCR dong nhat; sang loc va phat trién chung
thanh cac bd multiplex PCR; st dung k¥ thuat dién di mao
quéan ¢ danh dau huynh quang dé phan tich doan DNA [7].
Chung t6i da ap dung cac phuong phap nay va phat trién cac
microsatellite méi dua vao trinh ty hé gen ca Tra da duogc
cong bé [11]. Myc tiéu cta nghién ctru 1a danh gia da dang
di truyen cac quan thé ca Tra tu nhién thudc Chuong trinh
chon giong ca Tra bang cac bd chi thi microsatellite moi
phat trién. D(“)ng thoi, nghién ctru cling thao luan vé tiém
nang ung dung cua cac chi thi microsatellite phuc vu cong
tac chon gidng nham phat trién bén viing nghé nudi ca Tra
& Viét Nam.

Doi tuong va phuong phap nghién ciiu
Déi twgng

Téng s 63 mau ca Tra tir tw nhién theo 3 khu vic: quan
thé Bién H) (20 mau) c6 ngudn gdc tir Bién HO, Campuchia;
quan thé Ciru Long (22 mau) tir cac trai giébng & Pong bang
song Cuu Long, thu thap tir ca bt hoac ca truong thanh
& tu nhién; quan thé Kratie (21 miu) tir ¢4 truong thanh &
thac Kratie, Campuchia. Tat ca cac miu ca nay déu thude
Chuong trinh chon giéng ca Tra thyc hién tai Trung tam
Quéc gia Gidng thity san nude ngot Nam Bo. Cac mau ca
dugc bao quan trong ethanol 80% va luu trlt & nhiét do
-20°C.

Nghién ctru st dung 26 chi thi microsatellite dé phat
trién thanh 3 bd PCR da mdi bao gdm: MO1 (10 chi thi)
[12]; MO2 (9 chi thi) va Mo03 (7 chi thi). Trinh tuy cac mdi va
thong tin co ban cua cac mdi khong cong bd ¢ day do gidi
han d6 dai cua bai bao.

Phwong phap

Ly trich DNA tong so: DNA }6ng sO dugc ly trich tir mau
vay nguc bang phuong phép két tia mudi dugc diéu chinh
pht hop véi dieu kién tai RIA2 [12].

Khuéch dai doan chi thi bang multiplex PCR va phdn
tich doan DNA: phan tng multiplex PCR dugc thyc hién
trén may BIO-RAD S1000™ Thermal Cycler System voi
thé tich mdi phan tmg 10 pl bao gom 5 ng DNA tong s, 5
pl Multiplex PCR Master Mix (QIAGEN Multiplex PCR
Kit™), hdn hop cac mdi theo timg bd multiplex. Diéu kién
cua phan tng PCR nhu sau: 95°C trong 15 phut, 30 chu
ky bao gom 95°C trong 30 gidy, 55°C trong 90 gidy, 72°C
trong 60 gidy, va giai doan kéo dai cudi ciing & 60°C trong
30 phit. San pham PCR (1 pl) dugc pha voi 11,8 pl Hi-Di™
formamide, 0,2 pul GeneScan™ 500 LIZ® Size Standard va
phan tich doan DNA trén hé thong dién di mao quan 3500
Genetic Analyzer (Applied Biosystems) tai Cong ty TNHH



dich vu va thuong mai Nam Khoa.

Phdn tich sé liéu: ting microsatellite duoc tién hanh
xac dinh alen bang phin mém GeneMapper 5 (Applied
Biosystems). Céc alen 4o (null allele) dugc tinh toan theo
tan so cua Chakraborty va cs (1992) [13] va kiém tra sai
khac véi can bang Hardy-Weinberg (HWE) bang phan mém
MICROCHECKER 2.2.3. Céc tiéu chi danh gia cac locus
microsatellite nhu hé s§ da hinh (PIC), ty 1¢ di hop tu quan
sat (H ), ty 1¢ di hop tir mong doi (H ) dugc tinh todn trén
phan mém Cervus 3.0.7. Cac thong s6 danh gia da dang di
truyén ¢ mirc d6 quan thé nhu sb alen thuc té (A), sb alen
hitu dung (A), s6 alen hiéu qua (A), sO alen dic trung (P,
ty 1€ d1 hop tu quan sat (H ), ty 1€ di hop tr mong dgi (H),
hé sé can huyet (F.) duoc Xac dlnh trén Exel va FSTAT
2.9.4. So sanh tuong quan di truyen trén co s thay dbi mirc
d6 phan tir (AMOVA) va kiém dinh gia tri Fg; cua Weir va
Cockerham (1984) [14] dé so sanh sy khac blet di truyén
theo phan mém Arlequin 3.5. Biéu d6 cdy di truyén theo
phuong phap Neighbor-joining (NJ) dugc thiét lap theo
khoang cach di truyen D, cua Nei (1972) [15] trén cong cu
POPTREE?2 véi gia tri bootstrap 13 1.000 1an lap lai.

Két qua va thao luan
Ddnh gia tinh da hinh cdac microsatellite

Két qua khuéch dai PCR da méi va phan tich doan: két
quéa khuéch dai PCR da mdi va phén tich doan véi kich thuéce
san pham tir 101 dén 404 bp va ty 18 doc két qua khuéch dai
thanh cong 1a 99,88%. Kiém tra xac dinh cac alen tir phan
mém MICROCHECKER 2.2.3 cho thdy, 6 locus (Pahy-02,
Pahy-04, Pahy-08, Pahy-10, Pahy-20 va Pahy-27) c6 Xudt
hién cac alen a0 véi tan sb cao (F,,>0.06) va sai khac dang
ké voi HWE (gia tri p<0 05). Do do cac mlcrosatelhte nay
khong dugc st dung de danh gia da dang di truyén va phan
tich khac biét di truyén giita cac quan thé. Nghién ctru hién
tai chi str dung 20 microsatellite khong co6 alen 4o va khong
sai khac voi HWE cho céac phén tich tiép theo.

Két qua dénh gid tinh da hinh cia 20 microsatellite: két
qua udc tinh da hinh cua 20 microsatellite cho cac c4 thé
c4 Tra dugc thé hién & bang 1. Tlr 63 mau ca Tra tu nhién,
nghién ctru di xac dinh dugc tong cong 255 alen trén 20
locus duge khao sat, dao dong tir 7 alen (Pahy-01) dén 21
alen (Pahy-18), trung binh 12,75+3,97 alen trén locus. Tat
ca céc locus déu co hé sb da hinh cao (PIC>0,5), dao dong
tir 0,604 (Pahy-14) dén 0,883 (Pahy-07), ty 1& di hop tu
mong doi cao (H_>0,6), dao dong tir 0,649 (Pahy-14) dén
0,899 (Pahy-07) [16]. Ngoai ra, ty 1¢ di hop trung binh H
va H_ trén céc locus khong c¢6 su sai khac dang ke vé mat
thong ké. Céc két qua nay cho thdy, bd PCR da moi d xac
dinh duoc cac microsatellite ¢6 tinh da hinh cao, phu hop
cho nghién ctru da dang di truyén quan thé va c¢6 tiém ning
ung dung vao x4c dinh thong tin pha h¢ trong cic nghién
clru sau nay.
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Bang 1. CAc thong s da hinh ciia 26 microsatellite phat trién trén
ca Tra.

Locus K H, H, PIC Tan s6 alen a0
Pahy-02* 0,161
Pahy-04* 0,104
Pahy-10¢ 0,076
Pahy-08* 0,112
Pahy-20* 0,198
Pahy-27% 0077
Pahy-01 7 0,762 0,785 0,747 0,011
Pahy-03 12 0,921 0,837 0,811 -0,052
Pahy-06 10 0,857 0,766 0,724 -0,060
Pahy-13 9 0,714 0,756 0,720 0,025
Pahy-15 14 0,746 0,765 0,728 0,009
Pahy-17 8 0,810 0,794 0,766 -0,014
Pahy-18 21 0,841 0,835 0,811 -0,008
Pahy-05 8 0,742 0,761 0,726 0,009
Pahy-07 20 0,873 0,899 0,883 0,010
Pahy-09 16 0,841 0,862 0,840 0,008
Pahy-11 15 0,921 0,871 0,851 -0,032
Pahy-14 8 0,683 0,649 0,604 -0,029
Pahy-16 11 0,794 0,794 0,761 -0,004
Pahy-19 15 0,778 0,834 0,806 0,031
Pahy-21 14 0,825 0,843 0,817 0,006
Pahy-22 15 0,825 0,858 0,836 0,015
Pahy-23 13 0,873 0,838 0,811 -0,024
Pahy-24 11 0,714 0,801 0,769 0,053
Pahy-26 11 0,810 0,818 0,787 0,001
Pahy-28 17 0,857 0,873 0,853 0,005
Trung binh 12,75£3,97 0,809+ 0,067 0,812+ 0,057 0,783+ 0,064

Ghi chi: *: cac locus co tan s6 alen 4o cao va sai khac véi HWE; K: s alen
trén moi locus; H : di hop tir quan sat; H : di hop tr mong doi; PIC: mtic do
da hinh.

Ddnh gia da dang di truyen va so sinh ciu tric di
truyén giiva cdc quan thé

Da dang di truyen cdac quan thé: cac thong sd danh gia
da dang di truyen tung quan the ca Tra trong nghién ctru nay
bao gdm s alen thuce té (A), s6 alen hiru dung (A), s6 alen
hi¢u qua (A), s6 alen dic trung (P), ty 1¢ di hop tor quan
sat (H)), ty le di hop tr mong doi (H ) dwoc thé hién trong
bang 2. Két qua cho thdy, sO alen hleu qua (trung binh 1a
5,7942,16) thap hon so v6i sb alen thuc té (trung binh 1a
8,62+2,84) va s0 alen hiru dyng (trung binh la 8,42+2,70) &
ca 3 quan thé c4 Tra. Céac quan | thé déu c6 mirc d6 di hop tur
thue té rat cao (H>0,7) cho thay ¢6 nhiéu bién di di truyen
xdy ra trong quéan thé. Heé sb can huyét F, cho thdy quan thé
Bién Ho c6 hién tuong cén huyét nhe (O<F =0,0133<0,03),
trong khi hai quan thé con lai co gia tri can huyét am (lan
luot 1a -0,0574 va -0,0001 véi quan thé Ctu Long va
Kratie). Piéu nay c6 thé giai thich vi sao quan thé Bién HO
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co H <H_, mac du vé mit thong ké 1a 1 khong dang ké (kiém
dinh student t-test, trung binh 2 mau doc lap voi gia tri
p=0,656>0,05). Céc thong sb di truyén cung cho thay quin
thé Ciru Long c¢6 mirc d da dang di truyen thdp nhét voi chi
13 alen dic trung, trong khi d6 quan thé Kratie c6 mirc do
da dang di truyén cao nhat voi 65 alen dic trung.

So v6i nghién ciru ciia So va cs (2006) [8] bang 7 chi thi
microsatellite cii trén 567 mau ca Tra thudc 10 khu vuc thu
mau, cac quan thé trong nghién ctru nay c6 sd lwong alen
hitu dung trung binh (A ) thip hon (8,42 so véi 9,9); tuy
nhién lai c6 ty 1€ di hop tr mong doi trung binh (H,) cao
hon (0,800 so voi 0,773) va hé sO can huyet F, thap hon
(-0,0147 so v6i 0,041). Nghién ctru da giai thich rang, cdc
chi thi cii ¢6 tan s alen a0 cao (5 trén 7 chi thi), dan dén sy
sai khac so voi HWE va ty 1 dong hop tir 4o cao hodc do
ban than cac qu?m thé co xdy ra hién tugng cén huyét hoac
do sy tron 13n cac mau tir cac quéan thé khac nhau (hiéu ing
Wahlund). Do d6, chung t6i nhan thiy cac microsatellite c6
tan so alen a0 va ty 1¢ ddng hop tir do cao, sai khac véi HWE
khong nén st dung trong cac nghién ctru danh gia da dang
di truyén quan thé.

Bang 2. Pic diém da dang di truyén ciia 3 quén thé ca Tra.

Quinthé N A A A, H H P F,

BiénHO 20 835:201  820:194 51162 0778£0099 0789£0065 22 00133
CiuLong 22 7008241  681£226 471188 0790£0,132 07560,107 13 -0,0574
Kiatie 21 10505295 10234276 743196 0855£0,070 08540042 65 -0,0001
Titch 63 862284 842£270 579:2,16 0808£0,106 0800£0086 00147

Ghi cha: N: s6 mAu nghién ctru; A: s6 alen quan sat; Al s6 alen hiru dung; A :
s6 alen hiéu qud; H_: di hop tir quan sat; H_: di hop tir mong doi; P : s0 alen dac
trung; F,: h¢ s0 can huyét.

Phdn tich AMOVA giita cdc quan thé: phan tich mirc do
thay d6i phan tir AMOVA (bang 3) cho thiy muc d¢ thay
doi phén tir rat the"ip gitra cac quén thé (2, 3%) va rét cao giita
tat ca cac ca thé (99,0%). Diéu nay cho thiy mdi quan hé di
truyén gan gili giita cac ca thé ca Tra trén cac luu vuc khac
nhau cua song Mekong va co thé giai thich boi tap tinh di cu
va vung sinh song rong cua ca Tra [17] vo1 lugng ca thé rat
16n (20- 30x10") [18]. Tuy nhién, gitra cac quan thé ca Tra
d3 c6 su thay doi di truyén dang ké (gia tri p<0,05). Két qua
nay khac voi nghién ctru cia So va cs (2006) [8] khi danh
gid cac quan thé ca thé ca Tra trén ciing khu vyc nghién ciru
khong co sy khac biét dang ké vé di truyén.

Bang 3. Phan tich mirc dd thay ddi phin tir AMOVA giira 3 quén thé
ca Tra.

T Do Tongbinh Thanhphin Phintrim Chisb Gk
8 g twdo phwong  biéndgng  biéndong 6 dinh P
Gilra cc quan thé 2 316 0,189 23 0023 (Fy) <005
Gitaciecithétong ¢ 45y g1 13 0013(F) 0387
quan thé B
Gitta cac cé thé 63 509,5 8,093 99,0 001(F,) 0,806
Tong 125 1043 8181
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Khoadng cdach di truyén va biéu do cdy di truyén Neighbor-
Joining: gla tri F . cua Weir va Cockerham (1984) gilra cac
cap quan thé (bang 4) tir 0,002 (Blen H) - Ctru Long) dén
0,038 (Curu Long - Kratie) va déu co gia tri F,<0,05, dong
nghia v&i viée cac cap quan thé deu co sai khac di truyen
nho. Tuy vy, su sai khac di truyén giira cap quan thé Bién
HO - Kratie va Ciru Long - Kratie c6 y nghia thong ké (gia
tri p<0,05), trong khi cap quan thé Bién Ho - Ciru Long lai
khong co6 sai khac d1 truyen dang ké. Biéu d6 NJ dua tren
khoang céach di truyen Dy, cua Nei (hinh 1) thé hién r6 mdi
quan h¢ di truyen cua 3 quan thé ca Tra duoc nghién ctu.
Trong d6 quan the Kratie c6 khoang cach di truyen xa nhit,
tach biét so v6i mdi quan hé gan gii gilra cdp quan thé Blen
HO6 - Ciru Long, dong thoi c6 moi quan hé gan hon véi quéan
thé Bién Hd so voi quan thé Ctru Long.

Béng 4. Gia tri FST (goc duéi) va khoéng cich di truyén D, (gbc trén)
giira cac cip quan the ca Tra.

Bién Hd Ciru Long Kratie
Bién HO - 0,002 0,116
Cuu Long 0,002 - 0,142
Kratie 0,026* 0,038* -
*Khac bi¢t co y nghia vai gia tri p<0,05.
0,128 .
Kratie
0 R
Bién H6
0,014 .
Ctlru Long

—
0,01

Hinh 1. Biéu dd cdy di truyén NJ theo khoing cach di truyén D, ciia
Nei trén 3 quén thé ca Tra.

Duya vao két qua phan tich AMOVA, kiém dinh gi4 tri
Fg; va khoang cach di truyén D, gilta cac cap quan thé co
the thdy da co sy khac biét di truyen gilta 3 quan thé. Quan
thé Kratle c6 muc do da dang di truyen cao va khac biét so
v6i quan the Bién Ho va Ciru Long. Két qua ndy cho thiy,
mac du quan dan Bién H) va Cu’u Long cé nguon goc tor tur
nhién nhung da duoc thu thap vé cac trai glong lam c4 bd
me. Cac trai giéng co the quan ly dan ca bd me khong chat
ché khién cho cac quan thé nay suy glam muc do da dang
di truyén va dan c6 su khac biét d1 truyen s0 voi quan thé
Kratie con hoang da. Tuy Vay, quan thé Bién HO va Ciu
Long van con an toan vi van duy tri mirc do da dang di
truyén cao, chua xay ra hién tugng can huyét dang ké va con
ton tai cac alen dic thu. Do d6, Chuong trinh chon giéng ca
Tra dang thyc hién tai Vién Nghién ctru va Nudi trong Thay
san II da st dung ngudn vat lidu tir ca 3 quan thé nay hinh
thanh quan dan gdc cho chon gidng 14 hop 1y.
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Nghién ctru hién tai da xac dinh dugc 20 chi thi da hinh
trong s6 26 chi thi microsatellite méi duoc phat trién dua
vao hé gen cia ca Tra dé danh gia va so sanh da dang di
truyén cac quan thé ca Tra ty nhién dugc s dung trong
Chuong trinh chon giéng c4 Tra. Két qua phan tich cac
microsatellite cho thdy, cac quan thé ca Tra c6 muc da dang
di tmyen cao, pht hop dé sir dung cho Chuong trinh chon
gidng. Ngoai ra, b chi thi méi ciing cho thay nhleu uu diém
50 vOi cac chi thi da cong bd trudce day va co tiém nang tng
dung trong cac nghién ctru vé di truyén phén tir ¢4 Tra trong
tuong lai.

LO1 CAM ON

Nghién ctu ngay dugc tai tro kinh phi boi Chuong
trinh VLIR-UOS South Initiatives, md s6 SI-2019-01-26.
Nhom tac gia xin giri 10i cam on dén GS. Filip Volckaert
va 6ng Bart Hellemans - Laboratory of Biodiversity and
Evolutionary Genomics (LBEG), Department of Biology,
Faculty of Sciences, KU Leuven (Bi) v6i nhimng hd trg vé
cong ngh¢ va ky thuat.
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Yéu to nguy co lién quan dén bénh Streptococcosis
0 ca ro phi (Oreochromis sp.) nuoi nwéc ngot

Trwong Thi My Hanh", Phan Thi Van', Lé Thi May', Nguyén Hiru Nghia’,
Vo Vin Nha?, Nguyén Dinh Xuin Quy?, Ping Thj Lua'

"Vién Nghién citu Nudi trong Thity sin 1
2Vién Nghién ciru Nudi trong Thiy san 3
3Trung tam Khdo nghiém, Kiém nghiém, Kiém dinh nuéi trong thity san Viing [

Ngay nhan bai 28/4/2021; ngay chuyén phan bién 3/5/2021; ngay nhan phan bién 7/6/2021; ngay chap nhan dang 21/6/2021

Tém tit:

Cac yéu to nguy co lién quan dén sw xuét hién cia bénh Streptococcosis ¢ ca ro phi nudi nwoe ngot tai cac tinh Hai
Duwong, Bac Giang, An Giang, Vinh Long va Dong Thap dwoc xac dinh dya trén két qua thu dwgc tir hoat dong
quan tric chii dong, theo doi, phan tich mot so thong s0 moi trwong va sw xuat hién bénh 6 ca ro phi trong khoang
thoi gian 2012-2019. Két qua nghlen ciru cho thiy, NO ,"N>0,25 mg/l l1a moi nguy lén nhit lién quan dén bénh
Streptococcosis 6 ca ro phi voi ty suit chénh OR=37,4; tlep dén lan Iwgt 1a cac yéu to nhiét do >30°C (OR—16 5),
H,S>0,02 mg/l (OR=10), NH; >1 mg/l (OR=8,2), mat d¢ Streptococcus spp. >1000 cfu/ml (OR=6,9) va thap nhit 1a

H>8 5 (OR=2,5). Nhu ciu oxy héa hoc (COD)>10 mg/l va NH,-N>1 mg/11a 2 yéu td dwge xac dinh cé tinh tuong
quan dlrong nhung khong phai 1a yeu to nguy co lién quan dén benh Streptococcos1s & ca ro phi. Phan tich két qua
cac yeu to oxy hoa tan (DO), mat do Aeromonas spp. va vi khuén hiéu khi tong s0 cho thay ching khong c6 tinh

twong quan va khong phai 1a yéu t6 nguy co lién quan ddi véi bénh Streptococcosis & ¢4 ré phi.

Tir khoa: ca ro phi, nwéc ngot, Streptococcosis, yéu to nguy co.

Chi sb phdn loai: 4.5

Dét van dé

Ca 16 phi (Oreochromis sp.) 1la mot trong nhiing loai ca
nuoi quan trong ¢ vung nhiét doi va can nhiét doi, dac biét
gan day ca ro phi dugc xem nhu ngudn thyc pham cua thé
ky XXI [1]. Téng san luong ca r6 phi tang nhanh tir 1,27
triéu tan nam 2000 1én 3,6 triéu tdn nim 2014, 5 ,55 triéu
tan nam 2016 [2, 3] va du kién s& tang 1én 7,3 triéu tin vao
nam 2030 [4, 5]. Bong gop chinh cho san lugng ca ro phi
toan cau la Trung Qudc v6i muc 1,75 triéu tan, tiép theo
1a Indonesia (hon 1,1 tridu tin), Ai Cép (0,87 triéu tan),
Bangladesh (0,32 triéu tan) va Viét Nam (0,28 triéu tén) [6].

Bénh do lién cau khuan (Streptococcosis) gy ra hién
tuong xuat huyet 16i mét, ty 1& chét cao, gy thiét hai
nghiém trong vé kinh té, anh huong dén san lugng ca ro phi
trén toan thé gidi [7-9]. Tac nhan gay bénh Streptococcosis
& ca 1o phi da duge xac dinh ¢6 3 ching chinh bao gom S.
agalactiae Biotype 1, S. agalactiae Biotype 2 va S. iniae
[8, 10]. O Trung Quoc dich bénh do S. agalactiae da xay
ra & nhidu ving nudi ca ro phi, gay chét 50-70% vao nim
2009 [11], thiét hai 40 triéu USD tuong g ty 1¢ chét trén
80% vao nam 2011 [12]. O Viét Nam, hién da ghi nhan S.
agalactiae gay chét ca ro phi hang loat (80-90%) & cac tinh
Bic Ninh, Bic Giang, Hai Duong, Ha N¢i vao nim 2009
[13], Quang Ninh va Hai Duong nam 2015 [14] va Ha Tinh
nam 2016 [15].

‘Tac gia lién hé: Email: tmhanh@rial.org
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Céc nghién ctru lién quan dén bénh Streptococcosis & ¢4
r6 phi dd dugc quan tim va trién khai nhu dé tai “Nghién
ctru mién dich c4 16 phi va phét trién vic xin bt hoat cho
bénh S. agalactiae trén ca ro phi”, “San xut thir nghiém
véc xin phong bénh Streptococcosis trén ca rd phi quy mo
cong nghiép”. Bén canh do, ching ta cting da dat dugc mot
s6 két qua trong phuong phap chan doan bénh, moé ta biéu
hién bénh 1y, bién d6i mé hoc... [16], song cac nghién ctru
nay chi thuc hién giai quyét khi bénh di xay ra. Hoa dong
giam sat, quan tric moi truong, bénh ¢ ving nudi ca r6 phi
tap trung da duogc trién khai, tuy nhién do con nhiéu han
ché trong nghién ctru xac dinh yéu té nguy co lién quan dén
bung phat dich bénh nén viéc canh bao bénh chua kip thoi.
Nghién ctru nay dugce thuc hién nham xéc dinh cac yéu td
nguy co va danh gid mic do lién quan cia cac yéu td nay
dén su bung phat bénh Streptococcosis & ¢ ro phi. Két qua
nghién ctru 1a co so khoa hoc dé du bao som kha ning xuat
hién bénh ¢ ca r6 phi va dua ra cac giai phap phong, tri bénh
Streptococcosis hiéu qua hon trong thoi gian toi.

Phuong phap nghién ciiu
Thu thip sé liéu

Thu thap s6 liéu cua nhiém vu quan tric moi truong,
giam sat dich bénh ¢ ca 16 phi giai doan 2012-2019 tir Vién
Nghién ctru Nudi trong Thuy san 1, cdc Chi cuc Thuiy san Hai
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Abstract:

The risk factors related to the occurrence of
Streptococcosis disease in cultured freshwater tilapia
in Hai Duong, Bac Giang, An Giang, Vinh Long, and
Dong Thap provinces, were determined based on
results obtained by proactive monitoring approach,
including observing and analysing water quality and
disease occurrence in tilapia during the period 2012 to
2019. The results showed that NO,-N>0.25 mg/l is the
most risk related to Streptococcosis disease in tilapia
with odds ratio OR=37.4, followed by temperature
230°C (OR=16.5), H,S>0.02 mg/l (OR=10), NH,>1 mg/l
(OR=8.2), the density of Streptococcus spp. >1000 cfu/
ml (OR=6.9), and the lowest was pH>8.5 (OR=2.5).
Chemical oxygen demand (COD)>10 mg/l, NH-N>1
mg/l are positively correlated, but not risk factors related
to Streptococcosis in tilapia. Dissolved oxygen (DO),
Aeromonas spp., and total aerobic bacteria density in
cultured water were not correlated and associated with
the appearance of Streptococcosis in tilapia.

Keywords: freshwater, risk factors, Streptococcosis,
tilapia.

Classification number: 4.5

Duong, Béc Ninh va Trung tim Khao nghiém, Kiém nghiém,
Kiém dinh nuéi trong thuy san Vung I tai An Giang, Vlnh
Long va Dong Thap. S6 lidu thu thap bao gdm cac yéu to
nhi¢t do, pH, DO, NH,-N, NO-N, H,S, COD, NH,, mit do
Streptococcus spp., Aeromonas spp., vi khuan hleu khi tong
s0 va S. agalactiae gay Streptococcosis trén ca ro phi.

Phuong phap thu mau: mAu nudc phan tich chi tiéu
NH,-N, NO,-N, H,S, COD, NH,, mat do Streptococcus spp.,
Aeromonas spp., vi khudn hleu kh1 tong sd dwoc thu chira
trong chai nhya. Nudc dugce thu tai 3 vi tri theo duong chéo
clia ao. TAt ca cac miu déu duge ghi chu can than va duoc
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giir lanh (4-8°C) trong sudt qua trinh van chuyén dén khi phan
tich. Tai phong thi nghiém, cac thong sé néu trén duoc phan
tich theo phwong phép chuan. Ham luong NH,-N va NH,
phan tich theo SMEWW 4500-NH, F:2011. Phén tich NO,-N
theo phuong phap SMEWW 4500-NO2 B: 2011. Ham lugng
H.S phén tich theo phuong phap SMEWW 4500-S2- D:2011
va COD phan tich theo SMEWW 5220 C:2011. Mat d6
Streptococcus spp., Aeromonas spp., vi khuan hiéu khi téng
s0 duoc dinh luong theo phuong phap Buller (2004). Xac
dinh S. agalactiae & ca ro phi bang nudi cay giam dinh loai
bang test API 20Strep. Ngoai ra, chi s6 pH, DO, nhiét d¢ dugc
do tai hién truong bang may YSI Pro 1020.

Téan suat thu mau bao gdbm dinh ky 1 lan/thang va dot xuat
khi ¢6 biéu hién ca bénh & md hinh ao nudi ban thim canh.

Xit Iy 50 liéu

S6 lidu dwoc xir ly bang phan mém SPSS 23, trong d6 md
hinh hdi quy da b1en logistic dugc dung de phan tich su tac
dong cua nhiéu yéu tb nguy co lén sy xuét hién bénh do .
agalactiae & ca rd phi. Bién nhi phan phu thudc 1a két qua xét
nghiém dbi v6i mam bénh S. agalactiae giy Streptococcosis
(c6/khong co) trén cac mau ca rd phi. Bién doc 1ap bao gdm
nhiét do, pH, DO, NH,-N, NO-N, H,S, COD, NH,, mét do
Streptococcus spp., Aeromonas spp. Va vi khuan h1eu kh1 tong
s0. Két qua phan tich chi ra gia tri hé 5O tuong quan (r) gilra
bién phu thudc vai bién doc lap va sy sai khac c6 y nghia hay
khong co y nghla (p). Theo do, néur cang tién vé 1 va -1 thi
twong quan tuyén tinh cang manh, cang chat chg. Tiénvé 1 1a
tuong quan thuan va tlen vé-11a tuong quan nghich; r cang
gan 0 thi tuong quan tuyén tinh cang yéu var=1la tuong quan
tuyén tinh tuyét ddi, =0 1a khong c6 mbi twong quan tuyén
tinh. p<0,05 ¢6 su khac biét y nghia thong ké va p>0,05 khong
¢6 su khac biét ¥ nghia thong ké.

Ké thira két qua phan tich néu trén, yéu t& doc 1ap nao
trong mo hinh ¢é tuong quan véi yéu t6 phu thudc (bénh do
S. agalactiae) s& dugc thyc hién phan chia khoang gia tri dé
tiép tuc thyc hién phan tich khoang gia tri (chi tiét néu o bang
1) cia mdi yéu tb doc lap co hay khong tuong quan véi yéu
t6 phu thudc. Qua d6 xac dinh yéu t6 phy thude s& c6 ving
phoi nhiém (viing twong quan p<0,05) va khong phoi nhiém
(vung khong tuong quan p>0,05). bay l1a co s6 dé phan tich
OR (Odd ratio - ty suat chénh), gié tri ciia yéu td nguy co giy
bénh.

Ty suat chénh OR chi danh gia muc do lién quan gitra yéu
t6 nguy co va bénh, khong c6 y nghia vé viéc tinh x4c suét co
bénh [17].

OR = S chénh nhom phoi nhiém/S6 chénh nhém khong
phoi nhiém = (0,/0,) = (a/b)(c/d) = (a*d)/(c*d).

Trong d6: a: phoi nhiém c6 bénh; b: phoi nhiém khong
bénh; c: khong phoi nhiém bi bénh; d: khong phoi nhiém
khong bénh.
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o = explin + 1en néu gia tri ién nay ting s& lam tan 14 tri cua ién
KTC 95% p[In(OR)£SE bie g bid y tang s€ 1a g8 bi¢

SE = \(1/a+1/b+1/c+1/d) kia, dong thoi mdi twong quan cua 7 yeu td trén co y nghia

o o v6i p=0,000-0,027<0,05 (bang 2). Bén canh do, trong mo

Cach danh gia gia tri cua OR can cur vao gia tri thyc: hinh ¢6 yéu t6 DO khong c6 moi twong quan voi yéu to phu

OR<I: khong c¢6 su két hop nao giita bénh, su phoi  thudc, minh chimg véi gia tri p=0,2>0,05. Vi két qua c6

nhiém hay yéu to nguy co. duogc, cho phép nghién ctu tiép tuc phan tich chia khoang

gid tri cuia cac yéu tb doc lap dé xac dinh dwoc khoang gia tri
tuong quan va khong tuong quan véi bénh Streptococcosis

OR>1: c6 su két hop giira bénh véi sy phoi nhiém, OR & c4 rd phi. Theo d6, khodng gié trj tuong quan 1a khoang
cang 16n thi sy két hop nay cang manh. gi4 tri phoi nhiém bénh cua ca ro phi va nguoc lai khodng
Bing 1. Khoang gia tri cic yéu t6 phén tich nguy co tiém niing lién gid trj khong twong quan 1a khodng gid trj khong phoi nhicm
quan dén bénh Streptococcosis ¢ ¢4 ré phi. bénh Streptococcosis ¢ ca ro phi.

OR=1: yéu t6 nguy co khong c6 lién quan dén bénh.

Bing 2. Twong quan giira bién ddc 1ap va bién phu thudc trong md

Phan tich  Phan Khoéng phu A
hinh

Don Khoang

Chi tiéu . A twong tich nguy hop nudi thiy
vitinh - gia tri quan o san
- Yéu td xét Bénh do 8. agalactiae gay ra ¢ ca ré phi
X X
= trong mé H¢ s6 twong L Két qua twong
Nhiét do € 20-30 X X X0 hinh R Gid tri p P
<20 X pH 1045 0,387 0,014 Co
b g g x0 Nhiét o 1009 0,761 0,000 Co
e s X X DO 1040 0,149 02 Khéng
<63 X NO,-N 1041 0,812 0,000 Co
7! * * H,S 962 0,782 0,000 Co
NH / <0,1 &)
: e = * . CoD 1043 0,448 0,045 o
0,1-1 X X .
NH, 704 0,888 0,000 Co
<] X x® ;
NH,N mg/l 1 NH,-N 764 0332 0,027 Co
> X X
L Ghi cha: bénh do Streptococcosis ¢ cé ro phi la blen phu thudc vao nhit do,
, X X pH, DO, NH,-N, NO,-N, H,S, COD, NH,. N: téng s6 mau phan tich.
NON mgl <005 x . D S T S
Ry . . Gia tri cua yéu to thuy Iy hoa co nguy co lién quan
<1;) . . = dén bénh Streptococcosis ¢ ca ro phi: két qua bang 3 cho
COD mg/l 0 thiy, nhi¢t d6<20°C, NO,-N<0,05 mg/l, H,S<0,02 mg/l,
> X \ v 4
0 o COD<10 mg/l, pH<6,5 va NH-N, NH,<0,01 mg/l la diu
<0, X X ‘n e \ £ ‘A . A . -X LA
HS mg/l o kién méi truong song ca ro phi khong phoi nhiém véi bénh
> I X X . Y A \ . A A
= Streptococcosis. Trong di€u kién con lai, nhiét do >20°C,
<100 X

pH>6,5, NO,-N>0,05 mg/l, H,S>0,02 mg/l, COD>10 mg/1,
Mitd§ Sirepiococus o+ 100 x NH,-N, NH,>0,01 mg/I la khoang méi truong phoi nhidm

spp. N . 5 ;oA . 5
P =l X X bénh Streptococcosis cta ca rd phi (bang 3).
<1000 X

Ghi chi: @: theo QCVN 02-22:2015/BNNPTNT; @: theo QCVN 08:2015/

Bang 3. Twong quan giira gia trj bién ddc 1ap va bién phu thugc trong

mo hinh.
BTNMT; @ theo QCVN 02-26:2017/BNNPTNT.
) L, - Bénh do S. agalactiae gay ra 6 ¢4 ro phi
Két qua va thao luan ; S PR )
< .« Ponvi . . Hé sé Kétqug  Phoinhiem
SOV SO oy \n O Yeuto ., Gidt 0 i et qua h
Yeéu to thuy ly, thiiy hoa co nguy co lién quan dén bénh I tinh Y twong g:" twong bénh
Streptococcosis 6 cd ro phi quan () P quan C6  Khéng
Moi lién quan mét sé yéu té thiy 1y héa dén bénh <65 12 0331 0294 Khong .
Streptococcosis 0 cd ré phi: phan tich tuong quan gita  pH 6,5-85 349 0496 0,000 .
cac yeu to doc 1ap voi yéu to phu thude trong mo hinh lya >85 57 0306 0,021 ° *
c.Iic_)n cho th:iy, beNnh’ fio S’; agizlaftzaf O ca ro pAhl ©6 moi <0 13 0513 0061 Khong «
lién quan chat ché voi 7 yéu t6 doc 1ap trong mo hinh bao  Nhigt . W D OGO
gém: pH, nhiét do, NO,-N, H,S, COD, NH,, NH,-N v6i : : Co X

>30 329 0464 0,000

r=0,332-0,888 (r>0) cho thay su twong quan thuan glua hai
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025 177 0476 0000 Cé X lwong hong cau trong mau cang thip, kéo theo giam DO
EOZ- mgl <005 577 0076 067  Khong . trong mau, tanng}L dokchtmh va lam/lgi?mhsuclde khang
>
2005 452 0412 0000  Co . cua ca [25, 26] ac bigt khi NH, 1 mg/l két hop luong DO
trong nudc thap, ca o phi d& méc cac bénh, trong do co
>0,02 553 0432 0,000 Co X
HS myl bénh lién cau khuan Streptococcosis [25].
<002 350 -0,094 0,077  Khong X ]
<10 416 0072 0144 Khong « Qua d6 cho thay, NO -N>0,25 mg/1 1a khoang gia tri c6
CoD n = : : ] At Tie in ha & oh
mg S10 603 0136 0001 o . nAguy co 16n nhat he.r} quzin df:n bgnh ?treptococcosm o ca
" r6 phi (OR=37,4), ti€p dén la nhiét d6 >30°C (OR=16,5),
<0, 285 0112 058  Khéng X

H,$>0,02 mg/l (OR=10), NH,>1 mg/l (OR=8,2) va thap
Co o nhat la pH>8,5 (OR=2,5). Bén canh d6, COD>10 mg/l,
011 32 o018 ool NH_-N>1 mg/I ¢6 tinh twong quan thuén nhung khong phai
UL A ded Gely it x 1a yéu t6 nguy co gdy bénh Streptococcosis & ca ro phi
NH,-N mgl >01 608 0221 0,000 (bang 4).
Co X
>1 730005 0,009

NH mg/l >1 94 0,289 0,005

Bing 4. Mdi quan hé gia tri ciia yéu t6 doc 1ap c6 twong quan véi yéu

Ghi cht: N: tong s6 mau phan tich. A .
t0 phu thugc.

Khoang gia tri ph0'1 nhlem va khong phoi nhiém la o
¢énh do S.
co so dé phan tich yéu t6 nguy co lién quan dén bénh o % Agalactiae ¥ ch 1 o
Streptococcosis ¢ cé 10 phi. Két qua phan tich cho thiy, ~ Tembién Bon o (g4 phi (% s6 ho) Khoang tin ..o OR

trong diéu kién pH<8,5 s& giam nguy co cé nhiém bénh (eut)) i tinh tri) , X cdy (5%)
. A fe g X cn ) Co Khong
Streptococcosis 2,5 lan so voi dieu kién pH>8,5 (bang
4). Két qua nay la twong ddng voi két qua nghién ctru cia >8.5 893 769
Bonga va cs (1987) [18], Chen va cs (2001) [19] khi ching ™! TR
minh ca r6 phi bi sdc/stress s& lam ting nguy co cho tac 6585 955 o8
nhan gdy bénh Streptococcosis xdm nhap va bung phat va pH T ’ ’ 021286 0,000 077"
diéu kién pH cao (pH>9) 1a mot trong nhiing yéu t6 gay <5 5 ol
stress cua ca ro phi. s >30 995 917 5o 00w 168
gtdo  ° ,24-135, y X

Trong diéu kién nhiét do >30°C cé ro phi co nguy co - 20 05 83
nhiém bénh Streptococcosis cao hon 16,5 lan so voi diéu 20-30 968 982
kién nhiét do <30°C (bang 4). Két qua nay phu hgp véi ~ Nuetdd € o Bl G Uy
nghién ciru ctia Pei-Chih Liao va cs (2020) [20] khi phan : :
tich dit liéu quan tric tir cac trang trai nudi ca 6 Bai Loan  yon  pg 05 8 1 361278 0000 34
trong 10 nam (2006-2015) cho thay, ty 1¢ nhiém bénh lién ’ <005 1LL 896
cau khuan Streptococcosis ¢ ca 16 phi tich liy trong mdi 0,05 6,1 604
thing dat muc cao nhét (gan 50%) 1a tir thang 7 dén thang ~ NON  mg/ w05 369 96 0 0000 0,98
9 (thoi diém nhiét dd nudc cao nhat mua hé dao dong trong — : :
khoang 27—3§°C). Bénh Streptococcosi§ ch dugc goi la HS gl S e Sl 63183 0,000 10
bénh “nudc am” do bénh xuat hién pho bién khi nhiét do ’ <0,02 76 469
nudce trén 27°C [21, 22]. O Viét Nam, cac dot dich bénh >10 U1 251
Streptococcosis ¢ ca ro phi voi ty 1€ chét >80% déu c6 lién ~ €OD mg/l 0 59 740 13-1.4 0,000 0.4
quan dén nhiét do nudc nuodi >30°C [13-15]. - ’ '

>

NO,-N>0,25 mg/l trong nudc nudi thi gay ca ro phico i, mg/l <:)1 jjz ;Z: 48162 0000 82
nguy co nhiém bénh Streptococcosis cao gap 37,4 1an so voi = ’ '
diéu kién NO,-N<0,25 mg/l (bang 4). Khi ham lugng NO,-N g OL1 60 627 012 S
cao s€ gy doc suy ho hép, mat khéa nang van chuyen Oxy ’ 0,1 0 373 T ' ’
trong mau [23], tir 46 1am ca yéu va ting nguy c6 méc bénh 01 1 693
(trong do c6 bénh do Streptococcosis) [24]. NHN  mgl Y 5o 07 1,949 0,000  091°

H,S$>0,02 va NH,>1 mg/l trong nudc la yeu td nguy co - EET
gay ca nhiém bénh Streptococ0051s cao lan lugt gip 10 va NHN  mgl ’ ’ 0,2-0,7 0000 04
8,2 lan so v6i H,8<0,02 mg/l va NH,<I mg/l (bang 4). Khi 0l Bl 27

c4 16 phi song trong mdi trudng ¢ lu’(mg NH,>0,2 mg/l thi  Ghi cha: *: chi 6 thé hi¢n yéu t6 bao vé.
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Yeu to vi sinh co nguy co liéen quan dén bénh
Streptococcosis ¢ cd ré phi

Moi lién quan cia mét s6 yéu té vi sinh dén bénh
Streptococcosis ¢ cd ré phi: két qua bang 5 cho thay, mat do
vi khuan hiéu khi téng sé va mat d6 Aeromonas spp. khong
¢6 tinh twong quan véi bénh Streptococcosis voi p=0,054-
0,2>0,05, trong khi d6 mat do Streptococcus spp. cd tuong
quan thuin (r=0,387>0) véi bénh Streptococcosis. Vi vay,
gia tri mat do Streptococcus spp. dugc chia ra 4 khoang
khac nhau dé phan tich xac dinh khoang gia tri khong tuong
quan/khong phoi nhiém bénh Streptococcosis clia ca 16 phi.

Bing 5. Twong quan giira bién ddc 1ap va bién phu thudc trong mé
hinh.

Bénh do S. agalactiae gay ra & ca ro phi

Yéu t6 xét trong md hinh

A 980 Két qud
N H¢sotwong quan (r)  Gid tri p TR
e A 407 0281 0,054 Khong
tong so
Mét do Aeromonas spp. trong 407 0149 02 Khon
nuée ’ ’ ¢
Mat d Streptococcus spp. 407 0387 0,012 o

trong nuéc

Ghi cha: bénh Streptococcosis ¢ ca rd phi la bién phu thudc va mét do
Streptococcus spp., Aeromonas spp., vi khuan hiéu khi tdng sb 1a bién doc lap;
N: tong s6 mau phan tich.

Gid tri ciia yéu t6 vi sinh ¢6 nguy co lién quan dén bénh
Streptococcosis & cd ré phi: bén khoang gia tri mat do
Streptococcus spp. duoc xem xét bao gdm: >100 cfu/ml,
>1000 cfu/ml, <100 cfu/ml va <1000 cfu/ml. Két qua chi r3,
mat do Streptococcus spp. trong nude >1000 cfu/ml 1a yéu
t6 phoi nhidém bénh Streptococcosis (bang 6) va trong didu
kién nay ca nudi co nguy co nhiém bénh cao gip 6,9 1an ca
nuoi trong diéu kién mat do Streptococcus spp.<1000 cfu/
ml (bang 7). Hién chua cé nghién ciru nao néu khoang mat
d6 Streptococcus spp. anh huéng huong dén ca r6 phi, tuy
nhién mot sé két qua nghién ciru khac vé nhém vi khuan
gy bénh phd bién cho ddi twong nudi da dwoc dé cap nhu
mat do Vibrio spp.>10*cfu/ml c6 lién quan dén biéu hién
Xau trén gan tuy tom. Pham vi t6i vu duge xac dinh ddi véi
Vibrio spp. trong nudc ao nudi tom ¢ muc <10° cfu/ml [27].
Hay mat d6 Vibrio spp. trong nén day (dat 3,6 x10* cfu/g)
¢6 lién quan va da anh hudng nhidu nhit dén tu hai bi bénh
sung voi [28].
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Bing 6. Twong quan giira gia tri bién dc 1ap va bién phu thudc trong
mo hinh.

Bénh do S. agalactiae giy ra & ca ro phi

Don vi

Yauto g Gl Hpsi . Kétqui Phoiniém
N twong B twong bénh
quan (r) ’ quan C6  Khong
>1000 27 0487 0,010 Co X
Mit do <1000 190 0,062 0,399
Streptococcus  cfu/ml
Spp- >100 75 0132 026 Khong X
<100 124 0,164 0,069

Bing 7. Mbi quan hé gia tri ciia yéu t6 doc 1ap ¢6 twong quan véi yéu
t6 phu thuge.

Bénh do S.
Agalactine
« x .z  Donvi o A oo s KTC Gia
B e (i 8 | morps hi (% sb h
Tén bién (yéu to) tinh Gidtri 6 card phi (% so hQ) 05%)  trip OR
Co  Khong
At A >1000 73,5 286
Mat do cfu/ml 1,7-278 0,005 69
Streptococcus sp. <1000 26,5 714
Két luan

NO,-N>0,25 mg/l la mdi nguy 16n nhét lién quan dén
bénh Streptococcosis & ¢4 o6 phi (OR=37,4), tiép dén
la nhi¢t do >30°C (OR=16,5), H,$>0,02 mg/l (OR=10),
NH>1 mg/l (OR=8,2?, mé:[ do Streptococcus spp.>1000
cfu/ml (OR=6,9) va thap nhat 1a pH>8,5 (OR=2,5).

COD>10 mg/l, NH -N>1 mg/I c6 tinh twong quan duong
nhung khong phai 1a yéu t6 nguy co lién quan dén bénh
Streptococcosis ¢ ca ro phi.

Ham lugng 6xy hoan tan, mat d§ Aeromonas spp. va vi
khuan hiéu khi tong s6 khong co tinh twong quan va khong
phai yéu t6 nguy co lién quan ddi véi bénh Streptococcosis
O ca ro phi.
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Xac dinh cac yéu to diéu hoa hoat dong (CRE)
cua gen RMPI va RMP2
lién quan dén biéu hién chuyén biét ¢ hat phan lua

Nguyén Tién Diing’, Triéu Bich Hué, Nguyén Xuan Vi
Truong Pai hoc Nong Lam, Dai hoc Thai Nguyén
Ngay nhédn bai 6/5/2021; ngay chuyén phan bién 11/5/2021; ngay nhén phan bién 15/6/2021; ngay chip nhan dang 23/6/2021

Tom tit:

Gen chuyen biét mo, co quan thwong dugc kiém soat béi cac yeu t6 diéu hoa hoat dong (Cis Regulator Elements
- CRE) nam trén vung diéu hoa gen (promoter). O lia, promoter chuyén biét hat phan da dugc chirng minh cé sw
tham gia cia cac CRE dac hiéu nhw GTGANTG10, POLLEN1LELATS2... va cac mé tip dac thu khac. Hai gen,
RMPI va RMP2 biéu hién chuyén biét & giai doan dAu hinh thanh hat phin lia. Viing promoter dwoc phén tich
bang phin mém NEW PLACE va PlantCARE di xac dinh dwoc 80 va 95 CRE nam trén promoter RMP1 va RMP2.
Trong d6 c6 6 CRE phé bién xuét hién véi tan sb tir 12 dén 25 1in, gom ARR1AT, CAATBOX1, CACTFTPPCAL,
DOFCOREZM, EBOXBNNAPA, GATABOX. Pic biét, hai CRE lién quan tryc tiép dén biéu hién chuyén biét &
hat phAin GTGANTG10, POLLEN1LELATS52 ciing xuét hién trén cic promoter nay. Trong d6, GTGANTG10 xuit
hién véi tin s6 14 1an trén RMP1 va 21 lan trén RMP2; POLLEN1LELATS2 xuit hién véi tin so 4 va 21 lan trén

RMP1 va RMP2.
Tir khéa: aa, ving diéu hoa gen, yéu té diéu hoa.

Chi s6 phén loai: 4.6

Dét van dé

Promoter 1a trinh ty nucleotide ndm trudc gen phia dau
5’ ¢6 vai tr0 quan trong trong vi¢c diéu khién hoat dong
phién ma ctia gen dé tong hop protein. Promoter duoc phan
1am 3 loai chinh gdm: promoter cam tng, co dinh va chuyén
biét (specific promoter). Trong do, promoter co dinh nhu
35S, actin hay ubiquitin dugc sir dung phd bién nhét [1-3].
Tuy nhién, nhitng promoter nay thudng tao ra cac kiéu hinh
khong mong mudn do hoat dong khong dinh hudng cua gen
gdy ra. Vi thé, dé khic phuc diéu nay cic nha khoa hoc co
xu huéng st dung cac promoter chuyén biét dé diéu khién
cac gen O cac mo, bd phan theo chu dich [4, 5].

O thuc vat ¢6 hoa néi chung, Ita noi riéng nang suét hat
phu thudc rat nhiéu vao hiéu qua cta qua trinh thy phin va
thy tinh, trong d6 hat phan déng vai tro rt quan trong trong
qué trinh nay. Bat ky mot t6n thuong nao cua hat phéan ciing
s& anh huong dén qua trinh tao hat [6]. Nguyen va cs (2019)
[7] da ching minh & diéu kién nhiét d6 cao 35°C hat phén
cdy Arabidopsis bi chét, ciy khong hinh thanh hat. O khia
canh phan tir, cic bao céo cho thiy rat nhiéu gen tham gia
vao qua trinh phat trién cta hat phin nhu: OsIPK, OsIPA,
OsbHLH, OsFbox, OsIPP3, OsEMSAI, OsLSP, EPADI ...
[8-13]. Promoter cua cac gen nay da dugc phan lap va

“Tac gia lién hé: Email: nguyentiendung@tuaf.edu.vn
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ching minh ¢6 kha nang tmg dung trong dleu khién cac gen
muc tiéu nham tao dong bat duc dyc & cay trong nhu thude
14, la da dugc bao cao [14-16].

Nhin chung, cac promoter chuyén biét thuong cd mét cac
yéu té diéu khién hoat dong chuyén biét cho mo hay té bao
[17-20]. Khi phan tich trinh ty ving diéu hoa chuyén biét
hat phan & cdy ca chua, Lat52, nhom nghién ctru ctia Twell
da tim théy mot sb yéu t c6 vai tro chinh dbi v6i hoat dong
cua promoter nhu GTGANTGI10, POLLENILeLATS52
[21]. Cac yéu t nay ciing duoc tim thdy & mot s promoter
chuyén biét hat phan khac nhu OsSCP, OSIPA, OsLPS10
va OsLPSll [22, 23]. Ngoai vai tro clia cac yéu to néu trén,
mot so nghién ctru cho thiy cac mé tip méi hay trinh tu
bao ton ciing chi phbi hoat dong chuyén biét ciia promoter.
Céc mo tip phan bd & cac vi tri khac nhau va kiém soat cac
hoat dong chuyén biét cua gen [19, 20, 24, 25]. Li va cs
(2020) [26] da xac dinh dwoc 15 mé tip lién quan tryc tiép
dén biéu hién chuyén biét hat phén coa gen hydroxyproline-
rich glycoproteins (HRGP) ¢ cay Arabidopsis. Nguyen va
¢s (2016) [27] di xé4c dinh dugc 9 gen chuyén biét hat phin
& laa (Rice microspore pollen tix 1 dén 9). Cac promoter niy
da duoc chirng minh hi¢u qua thong quan gen chi thi GUS
va Sidecar pollen-2 (scp-2) & cay Arabidopsis. Trong pham
vi bai bao nay, chiing tdi tién hanh phan tich ving promoter
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Abstract:

Tissue and organ-specific expression genes induced
by Cis-regulator elements (CREs) are distributed in
the promoter region of a gene. In rice, pollen-specific
genes have been investigated to identify CREs related
to specific expression in anther and pollen grain such as
GTGANTGI10, POLLENI1LELATS2... RMPI and RMP2
genes that specifically express the early stage of pollen
development were analysed their promoter region using
NEW PLACE and PlantCARE tools. Results showed
that 80 CREs were located in the RMPI promoter
and 95 CREs in the RMP2. Among them, 6 CREs
are abundant distribution with from 12 to 25 copies,
including ARRI1AT, CAATBOX1, CACTFTPPCAL,
DOFCOREZM, EBOXBNNAPA, and GATABOX.
Interestingly, two pollen-specific CREs, GTGANTG10,
POLLENILELATS2, were also found in RMPI and
RMP2 promoters. In which, GTGANTG10 was counted
14 copies in RMPI and 21 copies in RMP2, whereas,
POLLENILELATS?2 was found 4 and 21 copies in RMP1
and RMP?2, respectively.

Keywords: Cis-regulator elements, promoter, rice.

Classification number: 4.6
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ctia hai gen RMPI va RMP2 nham tim ra cac CRE lién quan
dén bicu hién chuyén biét ctia ching.

Vat liéu va phuong phap nghién ciu
Phin tich biéu hién gen

Biéu hién cua gen RMP1 va RMP2 dugc phan tich dua
trén dir lidu cong bd RiceXPro (https:/ricexpro.dna.affrc.
g0.jp/). Biéu hién gen dua trén cuong do huynh quang Cy3
0 cac co quan sinh san nhu mam hoa, bao phén, nhuy...
Bong thoi, biéu hién gen cling dugc phan tich thém dua trén
ban do nhiét (heat map) bang phdn mém ePlant (http://bar.
utoronto.ca/eplant_rice/).

Luwa chon ving diéu hoa hoat dpng ciia gen va phin
tich CRE

Trinh ty gen RMPI (Os01g0533400) va RMP2
(Os04g0561900) dugc lay trén co so dit liéu Rice Functional
Genomic Express Database (RiceGE, http://signal.salk.
edu/cgi-bin/RiceGE). Vung trinh ty nucleotide nam lién ké
phia truéc md mé dau ATG phia dau 5° duge xac dinh 1a
promoter. Trinh tu promoter cia gen RMPI va RMP2 lan
luot 12 1.343 va 754 bp (bang 1). Pé xac dinh cac yéu t6
CRE, trinh ty promoter gen RMP1 va RMP2 dugc phan tich
bang phan mém NEW PLACE (https://www.dna.affrc.go.jp/
PLACE/) va PlantCARE (https://www.dna.affrc.go.jp/
PLACE/?action=newplace). Tan sé xuit hién cac CRE s&
dugc thong ké va xay dung biéu dd. Cac yéu t6 phién ma s&
dugc danh dau vi tri trén ving promoter ciia gen.

Bang 1. Gen RMP1 va RMP?2 sir dung trong nghién ciru.

Kich thwée ving diéu

Gen M3 s6 trén NCBI |
hoa gen

Séan phim gen ma hoa

Glycoside hydrolase, family

RMPI 35 protein

0s01g0533400 1.343 bp (-18 dén -1.360)

Peptidase S9A, prolyl

oligopeptidase family Bl

RMP2  0s04g0561900

Két qua nghién cuiu va thao luan
Biéu hign ciia gen RMPI va RMP2 6 hat phin

Két qua phén tich database bang phan mém RiceXPro
dé kiém tra biéu hiéu gen ¢ cac miu bao gdm mam hoa,
bao phan, nhuy, vo triu dua trén cuong do tin hi¢u huynh
quang Cy3 cho thdy hau hét cic mdu mam hoa, nhuy, vo
trau khong co tin hi¢u biéu hién. Gen RMPI va RMP?2 bit
déau biéu hién khi bao phan dugc hinh thanh, va biéu hién
manh nhit & giai doan bao phén c6 kich thuge tir 1,5 dén 2,0
mm (hinh 1). Dong thoi bang phin mém ePlant gen RMP1
va RMP2 dugc phan tich biéu hién dya trén ban dd nhiét &
c4c co quan sinh san (mam hoa, hat) va co quan sinh dudng
(1a, than, r8). Két qua cho thy, gen chi biéu hién & co quan
sinh san, dac biét la giai doan P5 va P6, gen khong hoac
biéu hién rat it & cic co quan sinh dudng (hinh 2).
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RXP_0010: Reproductive organs; 0s01g0533400_41898
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Biéu hién ciia gen RMPI (A) va RMP2 (B) ¢ giai doan sinh san hiru tinh dugc phan tich bang phan mém RiceXPro théng qua tin hiéu

huynh quang Cy3 (inflorescence: hoa; anther: bao phén; pistil: nhuy; lemma: dinh v trau; palea: vo triu dudi).
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Hinh 2. M phéng biéu hi¢n ciia gen RMPI (A) va RMP2 (B) & co’ quan sinh sin bing phin mém eFP dua trén biéu dd nhiét. Biéu dd nhiét thé
hién murc do biéu hién gen tang din tir mau vang dén mau d6 twong Gmg véi cic giai doan phat trién cua hoa (inflorescence P1-P5), hat (seed S1-S5), 14

non (young leaf), 14 truong thanh (mature leaf), ré cdy con (seeding root).

CRE phé bién trén viing promoter RMPI va RMP2

Két qua phan tich cho thdy, co 80 CRE trén ving
promoter RMP1 va 95 CRE trén vung promoter RMP2. Cac
CRE xuat hién v6i tin s6 va vai tro khac nhau trong diéu hoa
hoat dong ciia gen. Trong d6, cd 6 CRE xuat hién vai tan s6
16n tir 12 dén 35 lan (bang 2, hinh 3A). Cac CRE tham gia
vao cac chuc nang khac nhau nhu stress, hormon, biéu hién
gen... Trong d6, ARRIAT la yéu t6 lién két duoc tim thay
trén cac promoter cua cay lua va Arabidopsis. Sakai va cs
(2000) [28] di chimg minh ARR1 va ARR2 1a céac yéu tb
phién mé c6 vai trd didu hoa qua trinh tong hop cytokinin.
Trén trinh ty promoter RMP1 va RMP2, ARRI1AT Xuét
hién 1an luot 12 va 26 lan. CAATBOX chiu trach nhiém
kiém soat hoat dong chuyén biét & md cia gen LegA & ciy
dau ngua, dong thoi tham gia vao didu khién qué trinh ra
hoa & cay Arabidopsis [26, 29]. DOFCEREZM lién két véi
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protein Dof tham gia diéu hoa hoat dong cua gen lién quan
dén stress, téng hop hormon va biéu hién dic hiéu mo & cay
1 va 2 14 mam [30]. DOFCEREZM xuét hién 15 va 35 lan
trén promoter RMP1 va RMP2. GATABOX tham gia diéu
hoa hoat dong dac hi¢u mo, kiém soat mirc d6 biéu hién gen
[23]. CACTFTPPCAL la thanh vién chinh tham gia diéu hoa
hoat dong tong hop carbon & té bao trung bi (mesophyll).
Sharma (2014) [31] da phan tich promoter ctia 40 gen va
nhan thiy CACTFTPPCA 1a yéu t6 ph bién co mat & tit ca
céc promoter. Két qua phan tich cho thdy, CACTFTPPCA1
xudt hién 14n luot 18 va 26 lan trén ving promoter RMP1
va RMP2. EBOXBNNAPA 1a yéu t6 tham gia biéu hién
gen dic hiéu & md cua gen tong hop phenylpropanoid dugc
chung minh bdi Hartmann va cs (2005) [32]. Yéu t6 nay
duoc phat hién trén promoter cuia RMP1 va RMP2 véi tan
s6 1an luot 1a 20 va 16. Dac biét, két qua phan tich cho théy
hai yéu t6 GTGANTG10 va POLLEN1LELAT52 kiém soét



biéu hién chuyén biét ¢ hat phén va bao phén déu co mit
trén promoter RMP1 va RMP2. Trong d6, GTGANTGI10
xuét hién véi tan s6 14 1an trén RMP1 va 21 1an trén RMP2,
POLLENILELATS2 véi tan s6 4 lan trén RMP1 va 2 lan
trén RMP2 (bang 2, hinh 3A). Pay 1a 2 motif quan trong
diéu hoa hoat dong chuyén biét hat phén duoc tim théy trén
gen gl0 & cay thube 14 (Nicotiana tabacum), Lat56, Lat52 &
cay ca chua (Lycopersicum esculentum) [33, 34]. Vi tri phan
bd cta cac motif nay dugc thé hién & hinh 3B.

Bing 2. Danh sich cic CRE phd bién trén promoter RMP1 va RMP2.

Tén s6 xudt hién
TT CREs Trinh ty (5°-3") Chire ning
RMPI  RMP2
- Yéut phién ma diéu hoa
1 ARRIAT NGATT (N=G/A/CT) 12 26 cytokinin 28]
) CAATBOXI CAAT 18 3 Diéu hoa hoat dong & mo, co
quan [29]
Yéu o diéu hoa dic higu
3 CACTFTPPCAL YACT (Y=TIC) 18 26 meiocytes [35]
Yéut phién ma Dof! va
4 DOFCOREZM AAAG 15 35 Dof2 tham gia biéu hi¢n gen

tong hop carbon [31]

Biu hién dgc higu md tng
hop phenylpropanoids [35]
Hop GATA, diéu hoa biéu
hién ddc higu mo [36]

Diéu hoa hoat dong dac hi¢u
0 hat phan cdy thuoc 14 [37]

5 EBOXBNNAPA CANNTG (N=A/G/CIT) 20 16

6  GATABOX GATA 30 13

7 GTGANTGI0 GTGA 14 21

Diéu hoa hoat dong ddc
higu ¢ hat phan cdy ca chua
[34,38]
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Hinh 3. Tn s6 xuit hién cic CRE phé bién (A) va vi tri phin bd ctia
POLLEN1LETAT52 va GTGANTG10 (B) trén promoter RMP1 va
RMP2.
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Promoter chuyén biét hat phan 1a cong cu hitu hiéu c6
thé st dung dé diéu khién cac gen lién quan dén qua trinh
phat trién cuiia hat phan, nhu diéu khién qua trinh tong hop
héc mon tao cay lua bat duc duc hodc nang cao hiéu qua
thy phan thy tinh cta cdy [16]. Gan déy, bién ddi khi hau
da gay ra cac hién ‘tuong cyc doan ddi voi cay tréng, dac
biét 1a nhiét do thip va ning nong tac dong 16n dén qua
trinh thu phdn thu tinh, tr d6 1am giam ning sut va san
lugng ctia cdy. Nhiéu nha khoa hoc da tim cach nang cao
tinh chong chiu cta hat phan thong qua diéu khién cac gen
lién quan bang cac promoter chuyén biét [27, 31, 32]. Tur
cac nghién ctru trén cho thiy, promoter RMP1 va RMP2 ¢6
thé 1a mot trong nhitng coéng cu hitu ich duoc s dung dé
diéu khién cac gen lién quan dén hat phan trong cong tac
chon tao giéng o Viét Nam.

Két luan

Két qua phén tich cho thdy, gen RMPI va RMP2 biéu hién
manh & giai doan hinh thanh bao phéan kich thuéc tir 1,5 dén
2,0 mm. Viing promoter gen RMPI va RMP2 c6 chira nhidu
yéu td diéu hoa hoat dong CRE, RMP1 c6 chia 80 CRE,
RMP2 c6 95 CRE. Trong d6, ¢ 6 CRE phd bién xuét hién
Vi tan s tir 12 dén 25 1an gdm ARRIAT, CAATBOX1,
CACTFTPPCA1, DOFCOREZM, EBOXBNNAPA,
GATABOX. Hai yéu t6 phién mi lién quan tryc tiép
dén biéu hién chuyén biét & hat phan GTGANTGIO,
POLLENILELATS2 xuat hi¢n véi tan sb 14, 4 va 21, 2 trén
promtoer RMP1 va RMP2. Pé danh gia vai tro cua cac CRE
nay can tién hanh két hop phan tich vai tro ciia ching thong
qua cac chi thi khac nhu GUS, GFP.

Nghién ctru nay dugc tai trg boi Quy phat trién khoa hoc
va cong nghé quoc gia (NAFOSTED) thong qua dé tai ma
$0 106.03-2017.19. Céc tac gia xin chan thanh cam on.
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Nghién ciru tao ngu("i’n vat liéu khéi dau
trong nhan giong in vitro
cay hoa Da yén thao (Petunia hybrida L.)

Nguyén Tién Long", La Thi Thu Hing"2, Tran Thi Triéu Ha2, Dwong Thanh Thiy"2 Lé Nhu Cwong!

INhém nghién ciru cong nghé cao trong trong trot, Pai hoc Hué
’Truong Pai hoc Nong Ldam, Pai hoc Hué

Ngay nhan bai 2/2/2021; ngay chuyén phan bién 8/2/2021; ngay nhan phan bién 19/3/2021; ngay chip nhén ding 26/3/2021

Tom tiit:

Vé6i muc dich tao ngudn vat liéu khéi diu cho nhan giéng in vitro ciy hoa Da yén thio, nghién ctru nay da xac dinh
dwgc phuwong phap khir tring va moi trueong dinh duéng trong cac giai doan khac nhau: tii sinh chdi, nhan nhanh
chdi va céc co quan sinh dudng ctia cay in vitro st dung dé nhan nhanh. Két qua cho thay, stt dung doan thin mang
mit ngu lam nguon nguyen liéu khoi dau va khlr trung bang dung dich HgCl, nong do 0,1% trong thoi glan 10 phut
cho hi¢u qua khir triing tot nhit (ty 1 miu song dat 60%). Mbi tru'()'ng tai sinh choi tu' doan than mang | mit ngi tot
nhitla: MS +1 mg BAP/1+ 6,5 g agar/l + 30 g sacarose/l (ty 1¢ miu tao ¢hdi 100%, sb chdi trung binh/miu dat 2,73);
méi treong nhan nhanh choi tot nhat 1a MS + 1 mg BA/l + 0,2 mg IBA/l + 6,5 g agar/l + 30 g sacarose/l (s6 chdi trung
binh/miu dat 19,53). M l4 ciia cdy in vitro 12 co quan sinh dudng phi hop nhét dé nhan nhanh, 100% cac choi in
vitro tai sinh thong qua hinh thirc mé seo, ty 1¢ s6 chdi/mau dat 21,53.

Tir khéa: hoa Da yén thio, nudi ciy in vitro, tai sinh chdi.

Chi s6 phén logi: 4.6

Dat van de

Da yén thio (Petunia hybrida L.) thudc ho Ca
(Solanaceae) la loai cay than thao mém, ua sang, chiu nhiét,
né’ nhiéu hoa, thoi gian né hoa dai va rat phong pht vé mau
sdc hoa (trang, hong, do, tim...) va kiéu dang cdy [1]. Phan
16n Da yén thio trong ngay nay dugc lai tao tir Petunia
axillaris, Petunia violacea va Petunia inflata.

Hién nay, & Viét Nam cay hoa Da yén thao duoc trong
chu yéu tir hat v6i gia hat twong dbi dat (tir 1.000 dén 5.000
d/hat tily thudc vao dang cdy va mau sic hoa), cong thém
vao ddy, kich cd hat rat nho, ty 1& niay mam chi khoang 60-

65%, ty 18 chét cao nén gié thanh cay giéng khé cao. Da yén
thao con co thé nhan glong bang phuong phap glam canh
nhung ¢6 nhuoc diém 1a cin luong ciy me 16n, hé s6 nhan
gidng thap, cy con sinh truong kém va d& nhién cac loai
bénh... [2].

Vi nhiing 1y do 0, viéc ing dung k§ thuat nudi cdy mo
té bao thuc vét dé ning cao hé s6 nhan gidng, cdy gidng
tao ra hoan toan sach bénh, dong nhét vé kiéu hinh, 6n dinh
vé tinh di truyén 1a huéng di gan nhu tat yéu trong nén san
xuat nong nghiép cong nghé cao hién nay. Xuét phat tir nhu
cau thyec tién cta san xuét, chung t6i1 thyc hién “Nghién cuiru

“Tac gia lién hé: Email: nguyentienlong@huaf.edu.vn
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tao ngudn vat liéu khoi dau trong nhan giéng in vitro ciy
hoa Da yén thao (Petunia hybrida L.)”.
Vat liéu va Phuong phap nghién ciiu

Vit li¢u nghién cuu

Gidng hoa Da yén thao st dung dé nghién ciru c6 mau
tim hong, dugc nhap vé tir Thai Lan.

Cay gidng sir dung dé nghién ciru da phan canh dai 15-
20 cm va chua ra hoa.

Vat liéu nudi céy khéoi dau 1a doan than mang mét ngu
cua cdy gidng khoé manh, khong bi sau bénh.

Phuwong phap nghién ciru

Su dung cac phuorng phap nudi cdy thuong quy trong

nudi cdy mé va té bao thuc vat.

Nghién ciru phirong phép khie trimg tao nguon vdt liéu
khéi dau (TN1): vat lidu 1a cac doan than mang mat ngi
cung chung mét ché 4o xu ly (rira mau vat, khir tring, moi
truong dinh dudng...) v6i yéu t thi nghiém 1a cac khoang
thoi gian xtr Iy khac nhau (5, 7, 10 va 15 phuat). Danh gia két
qua tai thoi diém 2 tudn sau khi nudi cay.

Nghién cieu tao si phdt sinh chéi in vitro va nhdn nhanh:
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Abstract:

The aim of this study was to identify the primary materials
for in vitro propagation of the Petunia hybrida L. The
sterilisation method and the medium in different stages:
shoot regeneration, rapid shoot multiplication, and the
part of the in vitro plant used for rapid multiplication
were identified. The study results showed that using
nodal segments with axillary buds as the primary
material and sterilising by HgCl,0.1% in 10 minutes gave
the best disinfection effect (survival rate reached 60%).
Murashige and Skoog (MS) medium supplemented
with 1 mg of BAP/l + 6.5 g agar/l + 30 g sacarose/l was
reported as the best one for shoot regeneration (100% of
shoot formed and number shoot per sample was 2.73),
meanwhile, the mixture of MS + 1 mgBA/l + 0.2 mg
IBA/l + 6.5 g agar/l + 30 g sacarose/l was considered as
the best medium for rapid shoot multiplication (average
shoots/sample reached 19.53). In vitro, leaf tissue is the
most suitable vegetative organ for rapid multiplication,
100% of in vitro shoots regenerate through the form of
callus, and the ratio of shoots/sample reached 21.53.

Keywords: in vitro propagation, Petunia hybrida L.,
shoots regeneration.

Classification number: 4.6

- Xéc dinh anh huong cia BAP dén kha ndng tai sinh choi
in vitro (TN2): stt dung méi truong MS + 30 g/l saccharose
+6,5 g/l agar va bd sung BAP & cac ndng do khac nhau (0-2
mg/1). Panh gia thi nghiém sau 6 tudn nudi cay.

- Xéc dinh anh huong cua to hgp BAP va IBA dén kha
nang nhan nhanh chdi in vitro (TN3): méi trudng nudi ciy
tuong ty & TN 2 véi ndng do BAP t6t nhit, b sung IBA voi
cac muc néng d6 khac nhau (0, 0,1, 0,2, 0,3 va 0,4 mg/l).
Danh gi4 thi nghiém sau 6 tuan nuoi cay.
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- Xac dinh nguodn thyc liéu nudi cly mo phi hop (TN4):
cac co quan sinh dudng khac nhau bao gom: chdi ngon in
vitro dai 1 cm, doan than in vitro mang mét nga dai 1 cm,
manh 14 in vitro (1x1 cm) dugc cdy vao méi truong t6t nhat
riit ra tir TN3. Péanh gia thi nghiém sau 6 tuan nudi cay.

Cdc chi tiéu theo dbi: ty 1& mau nhiém (%); ty 18 mau
sach (%); ty 1é mau song (%); s6 mau tal sinh chdi; so chdi/
mau; chiéu cao chdi; sb 14/chdi: hé s6 nhan chdi; mau tao
callus; chat luong chdi.

Piéu kién thi nghiém: nghién ctru dugc thuc hién tai
Phong thi nghiém nudi cdy mé té bao, B6 mén Di truyén
- giéng, Khoa Nong hoc, Truong Pai hoc Nong Lam, Dai
hoc Hué.

Moi truong nudi ciy MS [3] bd sung saccarose, agar va
céc chit diéu hoa sinh truong, pH 5,8, dugc khu trung &
nhi¢t do 121°C trong 20 phut.

Céc thi nghiém dugc bd tri hoan toan ngau nhién (CRD),
3 lan lap lai mdi lan 10 mau, theo ddi 30 mAu, nhiét do
2542°C, cudng do anh sang 2000 lux, thoi gian chiéu sang
14h/ngay.

S liéu thi nghiém dugc xtr 1y trén phan mém Microsoft
Excel va Statictis 10.0.
Két qua va thao luan

Xdc dinh thoi lwong khir tring nguén vit liéu khéi
diu

Hiéu qua ctia phuong phap khtr tring miu bang HgCl,
nong d6 0,1% & cac khoang thoi gian 5, 7, 10 va 15 phut
trén co quan sinh dudng dua vao nudi cay la doan than
mang mat ng duogc thé hi¢n & bang 1.

Béng 1. Anh huong ciia thoi gian khir tring dén s tao ngudn vat ligu
khéi ddu (sau 2 tudn nudi ciy).

Thoi gian khir tring ~ T§ 1¢ mAu nhiém  T§ 1¢ miu chét Ty 18 miu song
(phit) (%) (%) va sach (%)

5 96,67 0,00 333

7 73,33 16,67 10,00

10 16,67 23,33 60,00

15 0,00 93,33 6,67

Nhan xét duoc rit ra 13 ty 18 mau séng va sach tang theo
chiéu tang cia thoi gian khir tring trong pham vi thoi lugng
tir 5 1én 10 phit. Cy thé, ¢ thoi gian khir tring 10 phut,
hiéu qua khir tring dat cao nhat véi ty 1é mau sdng va sach
dat 60%, ty 1& mau nhiém 16,67%. Tuy nhién, khi ting thoi
gian khir tring 1én 15 phut thi ty 16 mau song va sach giam
1o rét, cic mau theo ddi gﬁn nhu chét hoan toan (93,33%).
Diéu nay c6 thé duoc giai thich la do chat khir tring HgCl

o4



(0,1%) ngoai tac dung diét cac vi sinh vat thi no cling gay
ddc cho mo nuoi cay.

Thoi gian khir tring dnh huong dén ty 16 mau sach bénh
va mau nhidm bénh [4], thoi gian khi tring ngin thi ty 16
mau nhiém ting, ting thoi gian khir trung thi ty 1& mau
nhidm giam nhung ty 1& mau chét lai ting. Két qua nay phu
hop véinghién ctru ciia Wesely va cs (2011) [5], Johnson va
cs (2011) [6].

Xdc dinh nong dp BA, té hop BAP va IBA thich hop
trong giai doan phdt sinh chéi va nhin nhanh

Nghién cieu anh hieong ciia BAP dén kha ndng tdi sinh
choi: BAP 1a mot trong nhitng cytokinin c¢6 anh huong rat
13 rét dén sy hinh thanh va phan hoa co quan cua thyc vat,
dic biét 1a sy phan hoa chdi trong nudi cdy mo té bao thuc
vat [7].

Trong nghién ctru nay, ching t6i st dung cac doan than
mang mit ngu hoan toan sach vi sinh vt ciy vao moi trudng
¢6 bd sung BAP ¢ cac ndng do khac nhau (0-2 mg/l). Sau 6
tudn nudi cy, danh gia kha nang tai sinh chdi va sinh truong
ctia chdi in vitro, ching t6i thu dugc két qua ¢ bang 2.

Bang 2. Anh huong ciia BAP dén kha ning tai sinh va sinh trudng
cua choi in vitro.

T§ 1¢ miu S6 choi/mAu Chiéu cao trung ~ Chit lugng

Cong thire

tao chdi (%)  (chdi) binh/chdi (cm)  chdi
p/C 0,00 0.00¢ 0.00°
D/C+0,5mgBAP/ 100,00 1,57 1,57¢ H
P/C+1,0mg BAPA 100,00 2,73 2,85 +H
D/C+1,5mgBAPA 100,00 2,030 2410 +
P/C+2,0mgBAPA 100,00 1.40° 2,02 +
LSD, 031 031

0,05

Ghi cht: B/C: mai trwong MS + 30 g/l saccharose + 6,5 g/l agar. Trong cung
1 cOt, cac chit a, b, c... thé hién sy sai khac c6 y nghia giira cac cong thirc vé
mit thong ké & mirc =0,05 ; +++: chdi to, khde, 1 mau xanh dic trung; ++:
choi nhd, 14 bé mau xanh nhat; +: choi nho, sinh trudng yéu.

S6 liéu & bang 2 cho thay, BAP c6 vai tro quyét dinh
dén kha nang tai sinh chdi va sinh truéng cia chdi in vitro.
Ty 1é miu tao chdi dat 100% o tat ca cac cong thirc ¢6 bo
sung BAP, trong khi méi truong khong bd sung BAP hoan
toan khong c6 biéu hién kich tng tao chdi. Trong pham vi
nong do BAP tang tir 0,5 dén 1 mg/l, sy phat sinh choi ting
theo chiéu thuan véi su ting ndng do va cho hiéu qua phat
sinh chdi cao nhat & mirc 1 mg BAP/I (ty 16 méu tao chdi
100,00%, s6 chdi trung binh/mau dat 2,73 chdi, chdi khoé,
dong déu, mau xanh dic trung). Khi ting nong do BAP 1én
2,0 mg/1, s6 chdi trung binh/mau da giam rd rét (chi con 1,40
chéi), déng thoi mot sd chdi duge tao ra bat dau co nhiing
biéu hién thay d6i vé hinh thai bén ngoai nhu chdi nho, 14 bi
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cong, mong nudc, xuét hién cac khdi callus mau xanh nhat,
sinh truong cham. Nhu vy, moi trudng thich hop dé tai sinh
chdi 1a MS + 1 mg/l BAP + 6,5 g agar/l + 30 g saccarose/l.
Két qua nay cao hon chut it so véi Hassan va cs (2010) [8]
trong mot nghién ctru twong ty va phu hop voi nghién clru
cua Bui Thi Cuac va cs (2017) [2] khi st dung nguén vat liéu
khoi ddu dé tai sinh 12 doan than cho kha ning tai sinh tbt
hon so véi viéc st dung mo 14.

Nghién ciru anh huong ciia t6 hop BAP va IBA dén kha
ndng tang hé sé nhan choi va sinh truong ciia chéi: anh
huong két hop giita va BAP v6i IBA dén kha ning tai sinh
chdi, tang hé s6 nhan chdi va sinh truong cua chdi in vitro
sau 8 tudn nudi cdy duoc thé hién ¢ bang 3.

Béng 3. ‘Anh hwéng ciia to hop I?AP va IBA‘ dén khérning ting hé¢ s6
nhén choi va sinh truéng cia choi (sau 8 tuan nudi cay).

S6 chdi/miu  Chiéu cao trung  S6 14 trung

o (chdi) binh/chdi (cm)  binh/chdi (c4i)
p/C 15,16° 2.09% 4,40°

P/C +0,1 mg IBA/l 17,87 2.63% 4,63°

P/C +0,2 mg IBA/I 19,53 2,80¢ 5,17°

DC+ 0,3 mgIBA/L  18,60° 2,11% 3,62¢

PC+ 04mgIBA/L  943¢ 1,57¢ 3,200

LSD 1,93 0,67 0,49

0,05

Ghi chua: b/C: mo6i trweong MS + 1,0 mg/1 BAP + 30 g/l saccharose + 6,5 g/1
agar. Trong cuing 1 cdt, cac chir a, b, c... thé hién sy sai khic c6 y nghia gitra
cac cong thirc vé mit thdng ké & mirc =0,05.

Két qua bang 3 cho thay, c6 su khac biét rd rét khi két
hop BAP va IBA trong méi truong nudi cy so véi cong thire
dbi chimg (chi b sung 1 mg BAP/1). Cu thé, méi truong bd
sung 1 mg BAP/I két hop véi 0,2 mg IBA/I cho két qua tot
nhét, thé hién & sé choi duoc tao ra nhidu nhat (19,53 chdi/
mau), chiéu cao chdi va sb 1a cling 10n nhat. Tuy nhién, khi
tang ndng do IBA 1én 0,4 mg/l,, hé s6 nhan chdi va chidu
cao chdi thu duge déu giam so vé6i cong thirc ddi chimg.
Nhu vy, méi truong thich hop dé nhan nhanh chdi in vitro
cdy hoa Da yén thao 1a MS + 1 mg BAP/1 + 0,2 mg IBA/l +
6,5 g agar/l + 30 g saccarose/l. Két qua nghién ctru nay cho
hé s6 nhan chdi cao hon cua Natanija va cs (2015) [9] khi
nhan nhanh ciy hoa Da yén thao trén méi trudng MS c6 bd
sung 0,8 mg/l BAP két hop véi 0,1 mg/l NAA.

Xdc dinh nguon thuwe ligu nuéi cdy mé phi hop

Mot s co quan sinh dudng khac nhau bao gdm doan
than mang mét ngy, 13, chdi ngon cia cay in vitro duoc cay
vao moi truong dinh dudng co ban c6 bo sung 1 mg BAP/I
va 0,2 mg IBA/l nhim x4c dinh ngudn thuc liéu phu hop
nhit thong qua cac tiéu chi co ban nhu kha ning tao choi
va chat lwong chdi sinh ra, két qua dugc thé hién ¢ bang 4.
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Bing 4. Anh huong ciia co' quan nudi ciy dén kha ning tao chdi va
sinh truéng ciia chdi (sau 8 tun nudi ciy).

Ty 1¢ miu tao S6 chdi/mau

Cong thire callus (%) (chdi) Chat luwgng choi
D?an tl}an mang 100,00 19.24 Choi nl_lo, mau
mat ngu xanh dac trung

Ny Chdi nho, mau
Choi ngon 100,00 18.17 e
Mé 14 100,00 21,53 Ty T

xanh dic trung

LSD, . 1,39

0,05

S liéu bang 4 cho théy, & ca 3 co quan sir dung dé nudi
cdy ty 18 mau tao md seo déu dat 100%, sau do tat ca cac
mo s¢o nay déu phat trién tao nén cum chdi. Nhu vay, su
két hop gitra BAP va IBA véi ty 1& thich hop c6 tic dung
kich thich sy hinh thanh callus va phan hoa cac té bao callus
thanh cac chdi, trong d6 mé 14 cho két qua tot nhat, ty 16
mau tao chdi 100%, sé chdi/mau thu duoc cao nhat (21,53),
chdi map va c6 mau xanh dic trung. Két qua nghién ctu
nay cao hon so véi cong bd ctia Hassan va cs (2010) [8] (bd
sung 2,0 mg/l BA vao méi trudng nudi cdy, ty 18 tai sinh cao
nhét chi dat 45%) va gan tuong tu v6i nghién ciru ciia Sara
va Naglaa (2015) [10], Bui Thi Cuc va cs (2017) [2].

Két luan

bé tao nguén vat liéu khoi dau cay hoa Da yén thao
bang phuong phap in vitro c6 hi€u qua, can thuc hién qua
cac budc sau day:

1. St dung doan than mang mét ngt va khir tring mau
bing HgCl nong do 0 1% trong thoi gian 10 phut dat hiéu
qua cao nhat ty 1& mau song va sach dat 60%.

2. Mbi truong dinh dudng phit hop dé tai sinh chdi la MS
+1 mg/l BA +6,5 g agar/l + 30 g saccarose/l. Ty 1é mau tao
chdi 1a 100%, s6 chdi/mau 1a 2,73. Mbi trudng dinh dudng
pht hop dé nhan nhanh chdi 1a MS + 1 mg BA/l + 0,2 mg
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IBA/l + 6,5 g agar/l + 30 g saccarose/l. S6 chdi/mau dat
19,53, chiéu cao chdi 2,65 cm.

3. Co quan sinh dudng sir dung dé nhan nhanh chéi 1a
md 1a ctia cdy in vitro, 100% cac chdi in vitro tai sinh thong
qua hinh thirc mé seo, s6 choéi/mau 1a 21,53.
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Nghién ctiru rng dung dén LEDs
de kéo dai thoi gian nuoi tao xoan Spirulina
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Tém tit:

T40 xoin Spirulina (Arthrospira platensis) duge nudi ¢ Viét Nam chu yeu lam thye pham chirc ning cho ngudi va
thue an bd sung cho thiy sén. O mién Bic, thoi diém thich hop nhit dé nudi trong tdo Spirulina la tir dau thang 5
dén cudi thang 9. Cac thoi diém khac do cuong do anh sang va nhiét do gidm nén nuéi tio cho ning suit thap, dic
biét 1a giai doan tir thang 12 dén cudi thang 2. Nghién ciru khao sat anh huwéng caa déen LED dén sy phat trlén cua
tao Spirulina trong cac khoang thoi gian tir diu thing 3 dén cudi thang 4 (T3-T4), tir dau thang 10 dén cubi thing
11 (T10-T11) va tir diu thang 12 dén cudi thang 2 (T12-T2) tai Ha Ngi. Két qua cho thiy, viéc chiéu sang dén LED
dé lién tuc da lam ting ning suit va ham lwgng chlorophyll, carotenoid va phycocyanin trong hai giai doan (T3-T4)
va (T10-T11). Viéc bo sung dén LED d6 va xanh khong cho hiéu qua dang ké ¢ giai doan T12-T2. Pén LED xanh
khong c6 tac dong dang ké dén sy phat trién cia Spirulina. Két qua nghién ciru tao co sé ban diu dé ing dung dén

LED d6 nhiam kéo dai thoi gian nudi tao Spirulina & mién Bic Viét Nam.

Tir khéa: anh sang, dén LED, mién Bic Viét Nam, nhiét dd, tao xoin Spirulina.

Chi s6 phén loai: 4.6

- £ X
Dét van dé

Tao xodn Spirulina 14 tén thudng goi chung cua 2 loi vi
khuan lam Arthrospira platensis va Arthrospira maxima c
céu triic dang soi xodn, phan b6 rong & cac thuy vuc trén thé
gidi. Tao xodn Spirulina thugc nhom quang tuy dudng, sinh
truong t6t trong moi truong nudc dm, glau khodng va uu
kiém. Tao xodn giau protein (60-70% khdi lugng kho) véi
thanh phéan axit amin can d6i va axit béo khong no gamma-
linolenic [1, 2]. Ngoai ra, tdo xodn con chira nhiéu sic tb
nhu chlorophyll, [B-caroten, phycocyanm xanthophyll
zeaxanthin, lutein, cac khoang chat nhu k&m, sit, magie va
cac loai vitamin nhém B va E [3-5]. Chinh vi vy, tdo X04n
Spirulina dugce sir dung lam thyc pham chirc ning hoan hao,
gitip can bang noi tiét, ting cudng kha nang mién dich, ngan
ngira l3o hoa va giam nguy co ung thu, duge Td chic Y té
thé gioi (WHO) cong nhan 1a thyc phdm t6t nhét cho loai
ngudi trong thé ky XXI [5-8].

O mién Béc Viét Nam, giai doan hé thu (thang 5 dén
thang 10) tio xoan sinh trudng tot nho diéu kién anh sang
va nhiét d¢ phu hgp. Tuy nhién, vao giai doan dong xuan
(thang 11 dén thang 4) do thoi tiét lanh, cuong d6 anh sang
thdp va thoi gian chiéu sang trong ngdy giam nén tao sinh
truong cham. Trong d6, khoang thoi gian tir thang 12 dén

“Tac gia lién hé: Email: ndbach@vnua.edu.vn

TAP CHI

HOA HOC

ONG NGHE I} Nam 63(7) 7.2021

cudi thang 2 duoc coi 1a giai doan kho khan nhat khi nudi
tao & mién Béc do nhiét do xudng thip va kéo trong nhiéu
ngay, dan dén hiéu u’ng {rc ché quang hop (photomhlbltlon)
xay ra manh [9-11]. Dé kéo dai thoi gian nudi tao xoan can
bd sung anh sang va nang nhiét d6 trong khu san xudt tai
cac thoi diém cudng d6 anh sang giam va nhiét d6 xudng
thap, chii yéu ¢ giai doan dau thang 3 dén cudi thang 4
va dau thang 11 dén cudi thang 12. Tuy nhién, trong thoi
diém tir dau thang 1 d&én cubi thang 2 hang nam, nhiét do
va cuong do anh sang tut giam trong nhidu ngay, tham chi
xudng thap hon 15°C. Viéc nang nhiét d6 moi truong bé
nudi doi hoi nhidu giai phap k§ thuat va chi phi dau tu 16n,
dic biét 1a xay nha kinh khép kin, do do, giai phap bo sung
anh sang co tinh kha thi hon trong nhiing giai doan khi nhiét
do moi trudng nudi giam nhung van & mirc cho phép tao
sinh truéng [9-11]. Thuc té trong nhitng nam gan day cho
thiy, mic du khoang thoi gian tir thang 2 dén thang 4 va tir
thang 11 dén thang 12 cuong do 4nh sang va thoi gian chiéu
sang tu nhién giam nhung nhiét d6 van & trong pham vi sinh
truong cia tao xoan, do do c6 thé bd sung chiéu sang vao
cac khoang thoi gian nay.

Dbi v6i tao xodn Spirulina, sic to tham gia vao quang
hop bao gdm chlorophyll a (chlorophyll b chiém ty 18 rat
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Abstract:

Spirulina (Arthrospira platensis) is cultured in
Vietnam mainly as a functional food for humans and
supplementary food for aquatic species. In the North,
the most suitable time to cultivate Spirulina is from
early May to late September. Other times, due to the
decrease in light intensity and temperature, the growth
of Spirulina significantly reduced and gave low yield,
especially in the period from December to the end of
February. This study investigated the influence of LEDs
light on the growth of Spirulina during the periods from
early March to late April (T3-T4), from early October
to late November (T10-T11), and from early December
to late February (T12-T2) in Hanoi. The results showed
that the continuous irradiation of red LEDs increased
the yield of Spirulina and pigments, phycocyanin, and
chlorophyll in the two stages (T3-T4) and (T10-T11).
The irradiation of both red and blue LEDs did not show
a significant effect in the period T12-T2. Green LEDs
did not significantly affect the growth of Spirulina.
The research results provided an initial basis for the
application of red LEDs to the extent of the cultivation
time of Spirulina in the North of Vietnam.

Keywords: LED, light, Northern Vietnam, Spirulina,
temperature.

Classification number: 4.6
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nho), carotenoid, phycocyanin. Trong d6, chlorophyll a la
sdc t6 quang hop cha yéu hap thu anh sang chi yéu ¢ ving
4nh sang xanh v6i dinh 430 nm va anh sang do véi dinh 662
nm; carotenoid hip thu & ving anh sang xanh véi cac dinh
440 va 470 nm; phycocyanin hap thy & budc song dinh 605
nm [12, 13]. Do do, viéc bd sung anh sang xanh va do trong
pham vi dinh hép thu cuc dai cua cac sic tb s& gop phﬁn tang
cuong hiéu qua quang hop cia tao xodn.

Trong céc loai dén chiéu sang hién nay, dén LED phat
ra 4nh sang v6i budc song hep, hidu suat chuyén doi ning
lwong cao nén c¢6 nhiéu loi thé trong viée sir dung dé nuodi
tao [14]. Gan day, trén thé giéi mot s6 nghién ciru da sur
dung dén LED dé nudi va san xuét cac hop chét c6 gia tri tir
tao Spirulina trén co sé cung cp anh sang don sic ¢ ving
hép thu cuc dai cua céc sic td quang hop [15-21]. O Viét
Nam, mét sb nghién ctru timg dung dén LED dé nudi tao &
quy md nho va pilot da dugc thyc hién [19-21]. Dua trén
co s6 khoa hoc va diéu kién thuc tién, nghién ctu nay da
khao sat anh huéng ctia den LED d6 va dén LED xanh & cac
budc song 580 dén 720 nm (dinh 660 nm) va 430 dén 480
nm (dinh 460 nm) dé nudi tao xoin quy moé pilot trong cac
bé raceway & cac khoang thoi gian khac nhau tai huyén Gia
Lam, Ha Noi, nhdm danh gia anh huéng ciia dén LED dén
su sinh trudng cua tdo xodn, tir d6 xac dinh duge khoang
thoi gian phu hop dé bd sung dén LED hiéu qua nham kéo
dai thém thoi gian nudi tao trong ndm & mién Bic Viét Nam.

Doi tuong va phuony phap
Déi twong

Chung gidng tao xoin Arthrospira platensis NIES-46
dugc nhap tor Nhat Ban (Microbial Culture Collection/
National Institute for Environmental Studies, Tsukuba,
Japan, 2018). Chung 4. platensis NIES-46 dugc nhan gidng
va nudi trong moi truong Zarrouk [22] ¢6 ham lugng (g/1):
K HPO, (0.,5), K,SO, (1,0), NaNO, (2.5), CaCl, (0,04),
MgSO,.7H,0 (0,2), EDTA.Na,.2H,0 (0,08), FeSO,.7H,0
(0,01), NaHCO, (16,8), vi luong A5 (1 ml), B6 (1 ml).
Trong do6, dung dich A5 c6 thanh phan (g/1): H,BO, (2,88),
MnSO,.H,0 (2,5), ZnSO,4H,0O (0,222), CuSO,.5H,0
(0,079), NaMoO,.2H,O (0,021) va dung dich B6 (mg/l):
NH,VO, (22,96), K,Cr,(S0O,),.24H,0 (96,0), NiSO,.7H,0
(47,85), Na,WO,2H,O0 (17,94), TiOSO,.H,SO,.8H,0
(61,1), Co(NO,),.6H,0 (43,98), pH moi truong khoang 8,5-
9,0. Thi nghiém dugc trién khai tai huyén Gia Lam, Ha No§i
tir 2018 dén 2020.

Diéu kién nuéi cdy
Trong nghién ctru nay, dén LED duogc cung cap boi
Trung tam R&D chiéu sang, Cong ty C6 phan bong dén



phich nuéc Rang Pong, gdm dén huynh quang anh sang
trang T8 Deluxe 22 W 1,2 m, béng thily tinh, ngudn roi
(model: BD TTO1 NR M11/22Wx1). Bén LED dai 1,2 mét,
cong suat 25 W gdm LED xanh (B) va LED do (R) phat ra
anh sang xanh tir 430 dén 480 nm (dinh 460 nm) va anh
sang do tir 580 dén 720 nm (dinh 660 nm) (hinh 1). Trong
khoang thoi gian thi nghiém, dén LED dugc chiéu bo sung
lién tuc 24/24. Mtic d6 anh hudng cua den LED dugc danh
gia thong qua duong cong sinh trudng, mat do quang cua
huyén phu tao dwoc do ¢ bude song 750 nm (A,,) va sinh
khoi tao dugc quy doi theo khoi luong tao kho trong 1 lit
huyén phu tao (g/1).

1,0=2,860e+002mW/nm

(B)

Phé
1,2 10=2397e00mWam

(A) .,

0.0 -
3
380 480 580 660
Busc song (nn)

0,0
780 380 180 680 780

560
Budc song (nm)

Hinh 1. Phd phat quang ciia dén LED xanh va dé. (A) Pén LED xanh
25 W Rang Pong, dinh 467 nm, cuong do PPF 26,643 pmol/s; (B) Pen
LED xanh 25 W Rang Dong, dinh 666 nm, cuong do PPF 41,371 pumol/s
(do bang thiét bi HaasSuite (EVERFINE)).

Trong céc thi nghiém su dung den LED, khoang céch
dén duoc dat 20 cm tu ngu@)n sang tdi binh nuoi tdo hoac
bé mit tao nudi trong 5 bé raceway (dién tich 50 m2, 25x2
m, dugc dat trong nha ludi cd6 mai che b?mg nilon trong
suét) tai huyén Gia Lam, Ha Ngi. Tao duoc nudi trong bé
raceway voi mat do tiép giéng ban dau 0,12 g/l va khudy
tron voi tbe d6 dong chay 20 cm/s bang canh khudy.

Phuwong phap nghién cvru

Nhan tao giéng trong phong thi nghiém: chung gidng
dugc nhan tir dia thach, qua timg budc nang dan thé tich
trong moi trudng Zarrouk & nhiét d6 phong (27+2°C) bang
dén huynh quang anh sang trang, chu ky sang:tbi 16:8, suc
khi qua mang loc véi téc do 5 I/phit. Sau d6, chung giéng
dugc nang 1én thé tich 2,0 1 trong binh thuy tinh Pyrex va
nudi trong nha ludi c6 mai che cit sang (cudng do anh sang
dugc diéu chinh trong ngudng 15-25 klux, twong dwong 270
dén 463 pmol.m2s™). Khi gidng dat d6 hap thu anh sang
¢ bude song 750 nm (A, ) 1a 0,8 (twong duong 0,85 g tdo
kho/1) thi dugc chuyén sang bé raceway nho (dién tich 2 m?)
dé tiép tuc nhan gidng vdi ty 18 pha lodng giéng 1:5 (v/v).
Sau khi gidng dat mat d6 tuong ty nhu trén s& dugc chuyén
sang bé giéng 16n dién tich 50 m? v&i mat do ban dau 0,12
g/l. Mbi truong Zarrouk duoc sir dung cho tat ca cac thi
nghiém va nhan sinh khdi trong bé raceway. Moi truong
dugc khir khuén qua dém (12 gi®) trude khi tiép gidng bang
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cach st dung 6 dén UV chim cong suat mdi dén 120 W dat
cach nhau 9 m.

Xdc dinh nang sudt sinh khoi va toc do sinh truéng riéng:
tbc do sinh trudng cua tao 4. platensis dugc xac dinh dya
vao khéi lugng kho va mat 6 quang (d6 hap thu anh sang) &
budce song 750 nm (A, ) [23, 24]. Nang sudt sinh khéi duoc
xac dinh theo phuong trinh: PX=(X -X )/(t-t)), trong do: X,
la sinh khoi (g/1) ¢ thoi gian t (tinh theo ngay) va X 1a luong
sinh khoi (g/1) ¢ thoi diém ¢ 1a thoi diém bat dau sau khi cay
giong. Toc dd sinh truong riéng hay dac trung (1) duge xac
dinh theo phuong trinh p=In(X/X )/(t-t ), khi tdo dang sinh
truong o trong pha logarit. Thoi gian nhan do6i hay thoi gian
thé hé (doubling time) Td=In(2)/u (theo ngay) [25].

Xac dinh moi twong quan giita khoi hrong tio khé va
mat d¢ quang A, khéi luong tao khd duge xéc dinh nhu
sau: lay 100 ml huyén phu tdo nudi ¢ giai doan cudi cia
pha logarit loc qua gidy loc (Whatman GF/C filter No. 1),
sdy kho & 60°C cho tdi khi khéi lugng khong doi (khoang
10 gid), va xac dinh khéi lwong bang cach can tryc tiép
(OHAUS PX225D, Trung Qudc). Khéi luong kho (g/l)
dugc tinh bang sy chénh 1éch giita khdi lwong cua gidy loc
¢6 chura tao trude va sau khi di sy kho. Mbi twong quan
gilta A_, v6i khéi lwong tao kho dwoc xiy dung dua vao
phan tich twong quan gilta cac gia tri A_, twong ung voi cac
muc dJ pha lodng huyén phu tdo [23, 24]. D0 thi tuong quan
duogc xdy dung theo phuong trinh tuyén tinh dang y=ax+b
v6i hé s6 tuong quan R.

Xac dinh anh hwong cua den LED: thi nghiém dugc tién
hanh trong 4 khoang thoi gian: i) tir thang 3 dén hét thang
4 (T3-T4); ii) tir thang 5 dén hét thang 9 (T5-T9); iii) tir
thang 10 dén hét thang 11 (T10-T11) va (iv) tir thang 12
dén hét thang 2 (T12-T2) trong 3 nam (2018-2020). Theo
chiéu dai 25 m cua mdi bé raceway, 6 dén LED d6 hodc
LED xanh dugc dat 6 mot phia ciia bé, khoang cach cac dén
cach nhau 3 m va dén cach méat nudc nudi tdo 20 cm. Cuong
d6 anh sang phat ra cia dén LED do va LED xanh v6i PPF
(Photosynthetic Photon Flux) twong tmg 40,948 va 26,643
mmol/s. Trong thoi gian thi nghiém, cac dén LED duoc
chiéu sang lién tyc (ca ngay va dém) trong khi van dugc
chiéu sang bang anh sang tu nhién vao ban ngay véi muc
tiéu danh gia anh huong cua viéc bd sung dén LED trong
qua trinh nudi tio & quy mo san xuat pilot trong cac khoang
thoi gian néu trén. Anh hudng ctia dén LED dén sinh truong
ctia tao duoc danh gia thong qua ning suét tao kho tinh theo
g/l, dudng cong sinh trudng, toc do sinh trudng riéng () va
thoi gian thé hé. Trong d6, dudng cong sinh trudng dugc
xac dinh dwa vao mdi twong quan giita thoi gian nudi va
luong sinh khéi tinh theo khdi lugng tao kho/thé tich huyén
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phu téo (g/1) khi theo ddi lién tuc trong 20 ngay, tinh tir ngay
bat dau tiép giéng vao moi truong.

Xac dinh ham leong cdc sdc t6: ham luong cac sic to
duoc xac dinh theo phuong phap ctia Aouir va cs (2017)
[26] nhu sau: bot tao kho (1 g) duge nghién trong acetone va
khudy manh bang may khudy tir (Model 85-2, Trung Qudc).
Hdn hop duoc dit trong t6i & 4°C va ly tdm & 4000 g trong
10 phut (Centrifuge 5403, Eppendorf, Buc). Dich trong
chira céc séc t6 chlorophyll a (Chl), chlorophyll b (Chl ) va
carotenoid tong s6 (C ) dugc phan tich su dung may do quang
pho (Shimadzu, UV-2600, Nhat Ban). Ham lugng Chl , Chl
va C, (mg/g) duogc xac dinh ¢ budc song 645, 662 va 470 nm
theo cong thure cua Lichtenhaler: Chl =13,75.A,-5,19.A,,
Chl,=27,43.A,,,-8,12.A,,,, C=1000.A-2,13.Chl -97,64.
Chl /209 [27]. Trong do, A, A ,, va A la do thap thu &
anh sang tuong ung voi cac budc song 662, 645 va 470 nm.
Ham luong phycocyanin dugc xac dinh theo phuong phép
cua Yoshikawa (2008) [28]. Bt tao kho (2 g) dugc ngam
trong dung dich dém phosphate 0,1 M chira Na HPO, va
KH,PO, (pH 6,5), tron deu va u ¢ trong bé on nhi¢t 30°C
trong 16 gio. Sau d6, dung dich dugc ly tam trong 20 phut
tai 10°C & 4000 g va dich ndi chira PC duogc thu lai. Dich n6i
duoc do do hép thu & budc song 620, 650 va 280 nm. Ham
lugng phycocyanin (mg/ml) dugc xac dinh theo cong thuc:
[PCI=[A,,-(0,72.A,)]/6,29. Ham luong alophycocyanin
(mg/ml)=[A -(0,191.A,))1/5,79 [25]. Trong do, A, va
A, la do hap thy quang hoc ¢ cac bude song 620 va 650
nm. B sach cua PC (c-phycocyanin) dugc danh gia dua
vao ty I€ A, /A, gid tri tir 0,65 dén 0,82 duogc coi 1a sach
[29]. Ham lugng sau d6 dugc quy doi theo khoi lugng tao
kho st dung dé tach chiét tinh theo mg/g.

470

Phdn tich so li¢u

Mdi thi nghiém duoc lap lai it nhét 3 lan dé phan tich
gia tri trung binh va d6 léch chuan (SD). Chuong trinh
Microsolf Excel (2016) duoc st dung dé v& cac dd thi. Su
sai khic giita cac gia tri trung binh dugc phén tich bang
phan tich phuong sai (ANOVA) véi muc y nghia p=0,05.
Hau kiém (Tukey’s test) duoc ap dung dé xac dinh su khac
nhau gilra cdp cac gia tri trung binh trong cac thi nghiém.

Két qua va thao luan

Xdc dinh dwong cong sinh truwong va khéi lwong tio
kho

Chung gidng A. platensis NIES-46 dugc nhan 1én tir dia
thach bang mdi trudng Zarrouk 16ng trong cac binh thuy
tinh v6i thé tich ting dan tir 200 dén 1000 ml trong phong
thi nghiém. Sau d6 tao giéng tiép tuc dugc nhan Ién trong
cac binh thuy tinh Pyrex 2 | trong nha lu6i (hinh 2).
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Hinh 2. Chiing gidng tio xoin A. platensis NIES-46. (A) Chung giéng
duoc luu giit trén dia thach, (B) Hinh thai chung giéng duéi kinh hién vi
quang hoc v6i do khuéch dai 100 1an (thang 10 pm), (C) Tao gidng dugc
nhan trong binh thuy tinh Pyrex 2 I trong nha ludi.

Céc thi nghiém danh gia anh huong ctua dén LED dugc
thuc hién 3 mé lién tuc tir dau thang 3 dén cudi thang 4 véi
thoi gian mdi mé 20 ngdy tinh tir ngay tiép giéng. Khi phan
tich duong cong sinh trudéng cua chung NIES-46 ¢ quy mo
bé nudi raceway 50 m? cho th?iy, giai doan T3-T4, tao sinh
truong cham, mat do tao dat tbi da 1,07+0,05 ¢ bé dbi ching
(khong chiéu bo sung dén LED do), trong khi thi nghiém
chiéu b6 sung dén LED d6 mat do tao dat 1,12+0,07 (hinh
3, bang 1). Nguyén nhédn cua viée ting mat do tao khi chiéu
sang bo sung bang dén LED tir thang 3 dén cudi thang 4 chu
yéu 1a do cudng do va thoi gian chibu sang trong ngay & giai
doan nay tuong ddi thap (tir 5-6 gid/ngay), nhiét do trong bé
nudi thap (dao dong tir 18-25°C) va thoi tiét bién dong manh.
Viée bd sung dén LED xanh mic du c6 tac dung ting mat
d6 té bao nhung muc do ting khong c6 ¥ nghia thong keé.
Tiép do, giai doan T5-T9, tao sinh truong nhanh va cho ning
suat cao nhat, ddy ciing 1a khoang thoi gian 1y tuong nhét dé
nudi tao & mién Béc Viét Nam. S6 liéu theo ddi lién tuc trong
3 nam (2018-2020) cho thdy, ning suit tao cao nhat trong
giai doan T5-T9 dat 1,41+0,08 g/l, twong dwong A, =1,53
(hinh 3B, bang 1). Trong 2 thang, giai doan T10-T11, mdc du
nhiét do va cudong d6 anh sang di giam nhung thoi tiét tuong
d6i 6n dinh, do d6, tao van sinh trudng t6t, thoi gian dat pha
can bang tir 17-18 ngdy va ning sut cao nhét dat 1,21+0,06
g/l 6 ngay tha 18 (hinh 3B). Tuy nhién, khi chiéu 4nh sang
LED lién tuc trong giai doan nay da gitp taing mat do tao Ién
1,3620,11 vao ngay thir 17 (p<0,01). Thuc té qua khao sat tir
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Bang 1. Khoi lwgng khé tdi da va ham lweng sic t6 ciia chiing NIES-
46 nudi & cac diéu kién khac nhau.

@) :
i L J . X
1.3 ] Khéi Ham lwgng cdc sac to (mg/g kho)
= y=0,9296x-0,0155 * Diéu kién nudi lugng kho . Chlorophyll ~Carotenoid T§ I
o 1 ] R’=0,9979 toi da (g/l) P hycoc.yamn (Chl) (Ct) ChI/ICt
= *
o . (T3-T4) 1,07£0,05*  121,03+74*  576+0,11°  2,69+0,18* 2,14
g "B (T3-T4) + LED do 116£0080 137465937 5850100 2526008 2,32
D 06 - > (T3-T4) + LED xanh 1,12£0,07*  125,63+7,22*  5,54+0,12°  2,78+0,13* 1,99
& a8
g' 1 ® (T5-T9) 1,41£0,08° 158,98+8,78° 6,53+0,13°  2,85+0,16" 2,29
= 04
<O (T10-T11) 1,21£0,06° 135,03£9,75° 596+0,07°  2,63£0,09* 2,27
< g
¥ 02 - ® (T10-T11) + LED do 1,36£0,11¢  147,16£7,26°  6,29+0,12¢  2,57+0,11* 2,45
*
B ] (T10-T11)+LED xanh ~ 1,25+0,10° 130,5249,56*  6,1540,16*  2,96+0,18> 2,08
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 (T12-T2) 0,73£0,09¢  138,63£7,59¢  5,68+0,15¢  2,89+0,12° 1,97
d d d a
M4t 48 quang Ays, (T12-T2) + LED do 0,82£0,07¢  138,51+9,12¢  5,47+0,10¢  2,75£0,09* 1,99
(T12-T2)+LED xanh  0,76£0,09° 136,47+8,96° 5,34£0,09°  3,02+0,12° 1,77
Ghi chu: cac chi s6 a,b,c va d thé hién sy khac biét vé mit théng ké (p<0,05)
1 o (T3-T4) khi so sdnh gid tri trung binh gilta cac nhom cong thirc thi nghiém. Céc gia tri
14 - - (T3-T4)+LED D& khéi luong khé va ham luong cac séc to duge phan tich dya vao s6 ligu thu
] .o (T3-T4)+LED Xanh duoc tir két qua cuia 3 mé nudi/nim qua cac ndm 2018, 2019 va 2020.
12 4 O~ (15-T9) ; . L SO . L, 3
1 -o-(T10-T11) Anh hwong cia déen LED dén sinh truong cua tio vé
1 ~®-(T10-T11)+LED D& L. S e X
11 o (T10-T11)+LED Xanh hi¢u qua kinh t¢
] —o—(T12-T2) . , ) . , ‘n X 2 \
08 ] - w (T12-T2)+LEDDS Khi so sanh anh hudng cta viéc chicu bo sung dén LED
] SRR lién tuc (24/24) t6i sinh trudng cua tdo khi nudi trong nha
8 luéi & cac giai doan T3-T4 va T10-T11 cho thdy, viéc bd
04 sung dén LED d6 ¢ budc song 580 dén 720 nm (dinh 660
] nm) cho toc d sinh truong va nang suat cao hon khoang 10-
a2 12% so voi khong bo sung anh sang (nudi trong dicu kién
ol 4nh sang ty nhién) (hinh 3B). Khi so sdnh vé&i doi chiing

0123456 7 8 910111213 14151617 18 19 20
Thoi gian (ngay)

Hinh 3. Twong quan giira mt d¢ quang véi khéi lwgng khé va duwong
cong sinh truéng. (A) Mdi trong quan gitra khdi lugng khé (g/1) va mét
dd quang (A, ) do & budc séng 750 nm, (B) Dudng cong sinh trudng clia
tao theo thoi gian ¢ cac dicu kién nudi khac nhau.

2018 dén 2020, trong giai doan T12-T2, cudng d9 4nh sing va
thoi gian chiéu sang trong ngay giam manh, dong thoi nhiét
do trong bé nudi giam xudng mirc thap hon 15°C va kéo dai
hang tudn. Trong diéu kién nay, viéc nudi tao rat kho khan
boi vi viée chiéu sang bo sung biang dén LED khong cé tac
ddng tich cuc do hiéu ing quang wc ché trong diéu kién nhiét
d6 thap [9-11]. Chinh vi vy, nhiéu co s& nudi tio trong nudc
va khu vuc chau A di dimg nudi trong giai doan nay, do dé,
thoi gian nudi tao trong nam thudng bi giam dang ké [30, 31].
Pudng cong sinh truéng cua tao ¢ giai doan T12-T2 biéu hién
tang cham, khong thé hién rd pha sinh truong logarit va sau
tir 18 dén 20 ngay tao méi dat pha can bang v6i mat do tuong
dbi thap (0,6-0,7 g/1) (hinh 3B).
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T5-T9, viéc bd sung dén LED d6, mac du ¢6 kich thich sinh
truong ciia tao nhung thoi gian dé dat t6i pha can bang van
kéo dai hon tir 3 dén 4 ngay va niang suét thap hon tuong
ung khodng 10% o giai doan T10-T11 va 18% ¢ giai doan
T3-T4. Xét vé mat hiéu qua kinh té, & giai doan T10-T11,
viéc bo sung dén LED d6 co6 tac dong tich cuc tdi sy sinh
trudng cla tdo, ndng suét tang 10-12%. Tuy nhién, mutc tang
nay ciing chi bang gan 80% so v&i d6i chimg T5-T9. Anh
huong ciia dén LED d6 va xanh dbi voi thanh phan sic t6
phycocyanin, chlorophyll va carotenoid khong 1o rét dang
ké. O giai doan T10-T11, viéc bd sung dén LED d6 kich
thich sinh truong cua tdo di kém vdéi viée tang ham lugng
phycocyanin 8,2% va chlorophyll 5,5% so véi viéc khong
chiéu dén. Két qua nay ciing phu hop v6i nghién ctru vé tac
dong ctia dén LED d6 va xanh dén san xuat phycocyanin
[17, 32-34]. Trong diéu kién thi nghiém, tac dong cia dén
LED xanh va LED d6 dén ham lugong sdc t6 thudc nhom
carotenoid khong thuc su rd rét so v6i ddi chimg (bang 1).

Trong diéu kién thi nghiém & quy mé pilot, viéc st dung
dén LED cong sudt 25 Wh chiéu sang lién tuc 24/24 khi
nudi theo dang mé 15 ngay (thu sinh khéi khi tao phat trién
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gan cudi pha logarit, v6i gia tri Am khoang 1,1-1,2) v6i 6
bong dén tiéu thy 54 kWh cho mdi bé raceway 50 m? (hinh
4A, B). Tinh trung binh thoi gian nudi tdo moi mé tur 12-13
ngay, lugng tao thu dugc ciia mdi bé dién tich 50 m? khoang
4 kg tao kho/mé. Tai thoi diém nghién ctru (2018-2020), 1
kWh dién gia tir 1500 dén 2000 dong thi chi phi dién ning
khi bd sung dén LED cho 1 mé ddi véi 1 bé nudi khoang
80 dén 110 nghin dong. Néu gia tao dao dong tir 1,0 dén 1,5
triéu dong/kg kho thi véi mirc ting ning suit 10-12% hoan
toan c6 thé bu duoc ning lugng dién tiéu hao dé duy tri san
xuat. Nhu vay, xét & khia canh chi phi dién nang va lgi ich
dem lai, viéc bd sung chiéu sang bang dén LED d6 c6 hiéu
qua v& mat kinh té. Tuy nhién, viéc dau tu dén LED ban dau
1a kha 16n, do d6 hiéu qua kinh té thyc can phai tinh toan
dén dién tich nudi. Theo tinh toan so b trong diéu kién
nghién cru nay, vdi dién tich nudi thue 1000 m? (20 bé nudi
raceway Vi dién tich 50 m¥/bé) thi viéc dau tu va sir dung
dén LED hoan toan dem lai loi ich vé mat kinh té.

O giai doan T3-T4, mic du ning sut tao ting khoang
10% khi su dung dén LED dé so véi khong st dung nhung
nang suét so voi ddi chung (T5-T9) 1a thoi diém thuan loi
nhét van thip hon 18%. Do d6, viéc ap dung dén LED & giai
doan nay can phai tinh toan chat ch& dén cac tham sé nhu
téng chi phi dién ning, nhan cong va gia thanh thuong mai.
Qua khao sat thi trudng tao xoan tuoi nhiing ndm gan day,
nhu cau st dung tao tuoi ¢ giai doan T3-T4 van kha cao, do
d6 van co thé ap dung den LED do dé (duy tri nudi tao (sb
liéu khong cong bd). Tuy nhién, néu dé thu tio ¢ dang bot
kho thi viée duy tri san Xudt cén phai tinh toan chi tiét hon
vé quy md, nang suét, cong ngh¢ ciing nhu didu kién nuodi
tai mdi co s& nudi tao, vi vé co ban diéu kién thoi tiét mién
Bic khong thuan loi so voi cac vung khac trong ca nudc.

Phan tich anh huong ctia dén LED xanh cho thay, dén
LED xanh c6 tac dung kich thich su sinh truéng ctia tao xoén
Spirulina & ca giai doan T3-T4 va T11-T12 nhung khong
dang ké (hinh 3B va bang 1). Tuy nhién, trong diéu kién thir
nghiém nay, viéc chiéu sang bo sung lién tuc bang dén LED
xanh lai ¢6 tic dung lam giam dang ké sy hinh thanh biofilm
va mit do dong vat nguyén sinh trong bé raceway (dir liéu
chua cong bo) [19]. biéu nay co thé do 4nh sang xanh uc
ché mot phan sy hoat dong cua cac vi khuan va nguyén sinh
dong vat. Tac dong trc ché vi khuan, nguyén sinh dong vat
va cac dang ky sinh boi den LED xanh cting da duoc mo ta
boi mot 80 nghién ctru [19, 34, 35]. Méc du vay, xet vé mit
nang suit va gia tri kinh té, viéc sir dung dén LED xanh dé
nudi tao trong cac giai doan T3-T4 va T11-T12 can phai
tinh toan chi phi nhan cong, vét tu tiéu hao va chi phi dau
tu mua den.

O giai doan T12-T2, hiéu tng cta dén LED khéng duoc
thé hién 3 rét, nguyén nhén c6 thé 1a do hién tuong quang
tic ché (photoinhibition) nhiét d¢ trong bé nudi xudng thap
dudi ngudng hoat dong cua hé thdng quang hop. Pay ciing
1a hién tuong phd bién xay ra khong chi ¢ diéu kién khi hau
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mién Bic Viét Nam ma con ¢ nhiéu vung sinh thai khéc trén
thé gi6i [9, 10, 31, 36]. Do d6, viéc kiém soét nhiét do hodc
theo ddi nhiét d6 trong bé nudi 1a diéu kién bat budc dé duy
tri san xuat néu nudi tao trong giai doan T12-T2.

Anh hwong cia dén LED dén khoi luwong kho 16i da va
ham lugng sac 1o

Phén tich khdi luong khé va ham lugng cac sic td cho
thdy co su khac biét & rét vé khoi luong kho khi nudi ¢
céc thoi diém khac nhau trong nim. Tao nudi ¢ giai doan
T3-T4 cho khdi lugng kho tdi da dat 1,07 g/l sau 18 ngay
nuoi, trong khi vao giai doan T5-T9, gia tri nay dat cao
nhét 1,41 g/l (gap 1,32 lan). Ham luong chlorophyll ty 1¢
v6i toe do sinh truong va mat do cua tao, cao nhat vao giai
doan T5-T9 6,53 mg/g (hinh 3B va bang 1). Trong 3 nam
(2018-2020), cudong do anh sang ¢ thé dat mirc 60 klux
(1110 pmol.m™.s" tai bé mat bé nudi vao thoi diém tir 13
dén 15 gio, cuong d6 nay vuot ngudng phi hop cho tao sinh
trudng tr 30-40 klux (556-740 pmol.m?.s) [1, 37].

Hinh 4. Nghién ctru anh hwéng ciia dén LED va tach chiét sic t6 tir
tao xodn Spirulina. Hinh anh minh hoa anh hudng ctia dén LED dén sinh
truong cua chung NIES-46 ban dém (A) va ban ngay (B) trong khoang
thoi gian tir T2-T4 nam 2019 thuc hién tai Gia Lam, Ha Noi. Két qua tach
chc sic t6 tir tao xodn Spirulina (C), trong d6 dung dich phycocyanin (1)
va dung dich chlorophyll (2).

Khi so sanh ty 1¢ chlorophyll/carotenoid ¢ céac giai doan
thang T2-T4, T10-T12 va ddi chimg T5-T9 cho thiy ty 1&
twong ung 2,14, 2,26 va 2,46 (bang 1), chung té giai doan
T5-T9 toc d6 sinh truong cua tao dat cao nhét. Theo nghién
cuu cua Valdés va cs (2016) [38], ham lugng chlorophyll
cao ty 1€ voi tdc do sinh truong cua vi tao noi chung, trong
d6 co tao xodn Spirulina. Trong diéu kién thi nghiém, tde
d6 sinh truong riéng () ¢ giai doan T5-T9 dat cao nhat
0,176, tuong duong voi thoi gian thé hé (nhan doi) cua tao
khoang 3,94 ngay/thé hé (bang 2). Viéc chiéu dén LED do
gitip tang ty 1& chlorophyll/carotenoid & tit ca cac cong thirc
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thi nghiém (bang 1), chirng té anh sang LED d06 c6 tac dung
kich thich tang trudng cua tao xoin Spirulina, diéu nay ciing
phi hop voi két qua phén tich khoi lugng kho tdi da trong
cac cong thirc thi nghiém.

Béng 2 Téc d sinh truéng riéng va thoi gian nhian ddi ciia tio trong
cac diéu kién khac nhau.

Cic diéu kién thi Téc do sinh truéng  Thoi gian nhan doi

nghiém riéng (1) (ngay)

(T3-T4) 0,157+0,023¢ 4,41+0,43
(T3-T4) + LED d6 0,171=0,034° 4,05+0,31
(T3-T4) + LED xanh 0,163+0,027 4,25+0,58*
(T5-T9) 0,176=0,043" 3,94+0,43¢
(T10-T11) 0,163+0,033¢ 4,25+0,53¢
(T10-T11) + LED do 0,178+0,042° 3,89+0,37¢
(T10-T11)+ LED xanh  0,165+0,018" 4,20+0,39*
(T12-T2) 0,129+0,024° 5,37+0,60¢
(T12-T2) + LED do 0,142+0,024¢ 4,88+0,51¢
(T12-T2) + LED xanh 0,13+0,021° 5,33+0,42¢

Ghi chu: cac chi sb a, b, ¢, d va e thé hién su khac biét vé mat théng ké (p<0,05)
khi so sanh gid tri trung binh gitra cic nhdm cong thirc thi nghiém. Céc gié tri
toc d sinh trudng riéng (1) va ham luong céc sac to duge phén tinh dya vao so
liéu thu dugc tir két qua cia 3 mé nudi/nam qua cac nam 2018, 2019 va 2020.
Thuc té, dai phd hap thu anh sang cua cic sic to cua
vi tdo bao gdm chu yéu la chlorophyll a, phycocyanin va
phycobilisome (mdt phan phycoerythrin) phd hép thu anh
sang do tir 580 dén 720 nm (dinh 660 nm) thudc quang hé I1.
Dbi véi tao xodn Spirulina, thanh phan Chl, chiém ty 1¢ 16n
trong khi thanh phan Chl, chi chiém ty 18 nho. Pinh hép thu
cua Chl_cha yéu & buoc song 662 nm va mot phan & ving
anh sang xanh véi dinh 430 nm. Phycocyanin 1a nhom sic to
thudc nhém phycobiliprotein c6 mat & vi khuan lam, trong
d6 o tao xodn Spirulina, tuy thudc vao diéu kién nudi ma
ty 1¢ phycocyanin s& chiém tir 9-20% khdi lugng kho [39,
40]. Phycocyanin hip thu ving anh sang dé, trong d6 dinh
hap thu & budc song 605 nm. Chinh vi vay, Viéc su dung
anh sang LED d06 s€ phu hop cho ca hai loai sic t6 Chl va
phycocyanin, gitp tao sinh truong tot va hidu qua hon.

4 ~
Két luan

Trong diéu kién ¢ mién Bic Viét Nam, giai doan T5-T9
phtt hop nhat dé nudi tao Spirulina. O mat do cdy giéng 0,12
g/l, sau 12 dén 13 ngay cho hiéu qua thu hoach t6t nhit.
Dén LED do tir 580-720 nm (dinh 660 nm) c6 tac dung kich
thich sinh truéng va ting ham lugng chlorophyll & tio xoin
Spirulina trong giai doan T3-T4 va T10-T11 nudi ¢ quy
pilot tai Gia Lam, Ha Noi. Viéc bd sung chiéu sang bang
dén LED d6 gitp ting ning suat va kéo dai thoi gian nudi
thém tir 2 dén 3 thang/nam, dac biét ¢ giai doan T10-T12.
Dén LED xanh tir 430-480 nm (dinh 460 nm) méc du co tac
dong tang sinh truong cua tdo nhung chua thyc sy hi¢u qua
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trong diéu kién thir nghiém.
L0I CAM ON

Nghién ctru dwoc cap kinh phi tir dé tai: “Nghién ctru
cong nghé san xuit san pham giau chat chong oxy hoa tir
3 loai vi tao Chlorella vulgaris, Arthrospira platensis va
Dunalliella salina”, thuc Dy an thanh phan “Tang cuong
ning lyc khoa hoc cong nghé va dao tao ngudn nhan lyc
phuc vu tai co ciu ndéng nghiép va xay dung noéng thon
méi”, md s6 DPTKHCN.WB.10/20. Cac tic gia xin trin
trong cam on.
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Phan k&t qua nghién ctiu chi trinh bay cac k&t qua nghién ctiu cla dé tai, khéng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xeét, danh gia mot cach khach quan cac k&t qua nghién cuiu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bdo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muc tiéu nghién ctu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xudt ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. .
Tén ngudn cé thé 1a tén tap chi, tén séch, hay tén tai liéu goc cla tai liéu dudgc trich dan (phan nay dugc
in nghiéng).
Tap (s6): danh cho nguén trich 1 tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khao do cling 1 tac gia/nhém tac gia, cung nam cdng bo, thi céc tai liéu
tham khao nay can dugc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mot s6 tai liéu tham khéo trong ciing 1 bai béo dugc trich dan c6 s6 trang khéc nhau thi can trich
dan thém sé trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.

PHAN LOAI LINH VUC KHOR HOC
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2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién ta, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cua khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thlly sén
Céc linh vuc khac ctia khoa hoc
ndng 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 xa hoi
. Théng tin dai chiing va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dUic va ton giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Phat hién dot bién méi D252N trén gen SCN5A ¢ bénh nhan hoi chirng
Brugada.

Ping Duy Phuong, Nguyén Minh Ha, P& Dodn Loi, Trin Van Khanh, Trin
Huy Thinh

Bio cao ca bénh kham trisomy mét phin nhiém séc thé 6 9.
Hoang Thi Hai, Hoang Thi Ngoc Lan, Vii Thi Ha, Nguyén Thi Sim, Hb
Khanh Dung, Poan Thi Kim Phuong

Nhan xét théi quen in udng, 1am sang & bénh nhén viém teo niém mac
da day.

Pao Tran Tién, Vii Truong Khanh, Phi Thi Thiy Ngan, Nguyén Cong
Long, Nguyén Thé Phuong, Nguyén Hoai Nam, Buii Quang Thach, Hoang
Nam

Bién d6i nong d6 VEGF thiiy dich do tiém Bevacizumab ndi nhan trong
dieu tri bénh vong mac dai thao dwong tang sinh bieén chirng.
Vii Tuan Anh, Nguyén Tuén Thanh Hao

Phén 1ap va xac dinh cAu tric mét sé hop chit tir loai Adinandra
poilanei Gagnep.
Vii Thi Kim Oanh, Bui Thu Ha, Dinh Ngoc Thirc, Lé Nguyén Thanh

Panh gia thanh phan héa hoc va mét s6 hoat tinh sinh hoc ctia tinh diu
ciy Bac ha (Mentha arvensis L.) trong tai Viét Nam.

Trin Bao Tram, Nguyén Thi Hién, Truong Thi Chién, Phan Xu4n Binh
Minh, Nguyén Thi Thanh Mai, Hoang Qudc Chinh, Vii Xuan Tao

Nghién citu ché tao mau chuin RNA bén véi nucleases dung trong dinh
lwgng virit viém gan C.

Nguyén Minh Tuén, Nguyén Thi 1.& Thity, Thirong Thi Thu Thity, Nguyén
Ngoc Lé&, Nguyén Manh Kién, Lé Quang Tri, Nguyén Bao Toan, Tatyana
Ilinhichna, Pham Thi Kim Tram, Nguyén Hoiang Chuong, Nguyén Ding

Quan

Panh gia da dang di truyén cic quin thé ca Tra (Pangasianodon
hypophthalmus) bing 20 chi thi phan tir microsatellite méi phat trién.
Nguyén Vin Sang, Nguyén Minh Thanh, Nguyén Hoang Thong, Tran
Hoang Gia Linh, 1.& Hoang Khoi Nguyén, Nguyén Hong Loc

Yéu t6 nguy co lién quan dén bénh Streptococcosis & ca ré phi
(Oreochromis sp.) nuéi nwéc ngot.

Truong Thi M§ Hanh, Phan Thi Van, L& Thi May, Nguyén Hitu Nghia, V&
Vin Nha, Nguyén Dinh Xuan Quy, Ding Thi Lua

Xac dinh cac yéu to diéu hoa hoat dgng (CRE) ciia gen RMPI va RMP2
lién quan den bieu hién chuyén biét & hat phan laa.
Nguyén Tién Diing, Triéu Bich Hué, Nguyén Xuan Vii

Nghién ciru tao ngudn vat liéu khéi dau trong nhan giong in vitro ciy
hoa Da yén thao (Petunia hybrida L.).

Nguyén Tién Long, L Thi Thu Hang, Tran Thi Triéu Ha, Dwong Thanh
Thuy, L.&¢ Nhu Cuong

Nghién ciru ing dung dén LEDs dé kéo dai thoi gian nudi tao xoin
Spirulina (Arthrospira platensis) & mién Bic Viét Nam.

Nguyén Ptic Bach, Phi Thi Cdm Mién, Kim Anh Tu4n, Nguyén Thi Hién,
Vii Lé Diéu Huong
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Brugada syndrome with a novel missense mutation D252N in SCN5A
gene: a case report.

Duy Phuong Dang, Minh Ha Nguyen, Doan Loi Do, Van Khanh Tran,
Huy Thinh Tran

Report of a case with partial trisomy 9 mosaicism.
Thi Hai Hoang, Thi Ngoc Lan Hoang, Thi Ha Vu, Thi Sim Nguyen,
Khanh Dung Ho, Thi Kim Phuong Doan

Association of eating habits and clinical symptoms in atrophic
gastritis patients.

Tran Tien Dao, Truong Khanh Vu, Thi Thuy Ngan Phi, Cong Long
Nguyen, The Phuong Nguyen, Hoai Nam Nguyen, Quang Thach Bui,
Nam Hoang

Changing of the vascular endothelial growth factor concentration in
aqueous humor before and after intravitreal injection of
Bevacizumab adjuvant treating complicated proliferative diabetic
retinopathy.

Tuan Anh Vu, Tuan Thanh Hao Nguyen

Isolation and structural elucidation of some chemical constituents
from Adinandra poilanei Gagnep.
Thi Kim Oanh Vu, Thu Ha Bui, Ngoc Thuc Dinh, Nguyen Thanh Le

Evaluation of the chemical components and some bioactive
compounds of the peppermint essential oil (Mentha arvensis L.)
cultivated in Vietnam.

Bao Tram Tran, Thi Hien Nguyen, Thi Chien Truong, Xuan Binh Minh
Phan, Thi Thanh Mai Nguyen, Quoc Chinh Hoang, Xuan Tao Vu

Preparation of nuclease-resistant RNA standard for hepatitis C virus
quantification.

Minh Tuan Nguyen, Thi Le Thuy Nguyen, Thi Thu Thuy Thuong, Ngoc
Le Nguyen, Manh Kien Nguyen, Quang Tri Le, Bao Toan Nguyen,
Tatyana Ilinhichna, Thi Kim Tram Pham, Hoang Chuong Nguyen, Dang
Quan Nguyen

Assessment of genetic diversity among wild populations of the striped
catfish (Pangasianodon hypophthalmus) by 20 novel microsatellite
markers.

Van Sang Nguyen, Minh Thanh Nguyen, Hoang Thong Nguyen, Hoang
Gia Linh Tran, Hoang Khoi Nguyen Le, Hong Loc Nguyen

Risk factors related to Streptococcosis disease of tilapia in freshwater
aquaculture.

Thi My Hanh Truong, Thi Van Phan, Thi May Le, Huu Nghia Nguyen,
Van Nha Vo, Dinh Xuan Quy Nguyen, Thi Lua Dang

Identification of Cis-regulator elements (CREs) of pollen-specific
gene RMPI and RMP? in rice.
Tien Dung Nguyen, Bich Hue Trieu, Xuan Vu Nguyen

A study on the primary materials for in vitro propagation of Petunia
hybrida L.

Tien Long Nguyen, Thi Thu Hang La, Thi Trieu Ha Tran, Thanh Thuy
Duong, Nhu Cuong Le

Application of light-emitting diodes (LEDs) in the extension of the
cultivation period of Spirulina in Northern Vietnam.

Duc Bach Nguyen, Thi Cam Mien Phi, Anh Tuan Kim, Thi Hien Nguyen,
Le Dieu Huong Vu

Tap chi dién ti (E-journal): vistum; b.ujst.un
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