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Phat hién dot bién mat doan 1n trén gen EDA
gay loan san ngoai bi ' gia dinh bénh nhan Viét Nam
bang gidi trinh tu h¢ gen ma hoa

Nguyén Phwong Anh', Nguyén Thity Dwong"?, Néng Vin Hai'?

Vién Nghién cviru Hé gen, Vién Han lam KH&CN Viét Nam
’Hoc vién KH&CN, Vién Han lam KH&CN Viét Nam

Ngay nhan bai 15/6/2021; ngay chuyén phan bién 18/6/2021; ngay nhén phan bién 19/7/2021; ngay chip nhan dang 22/7/2021

Tom tit:

Loan san ngoai bi (Hypohidrotic ectodermal dysplasia - HED) (OMIM # 305100) 1a bénh di truyén hiém gap do dot
blen gen EDA (NM_001399) niim trén nhiém sic the X gy nén. Tré mac bénh nay c6 cac biéu hién bat thuong ¢ cac
céu triic biéu bi nhw da, téc, mong tay, rang va tuyen mo hoi. Trong nghién ciru nay, cac tac gia tién hanh xac dinh
dot bién trong gen EDA tir cac thanh vién cia mot gia dinh nguwoi Viét Nam c¢6 con trai cé 5 ring va khong cé tuyen
mo hoi béng ky thudt gidi trinh ty h¢ gen méi hoa (Whole exome sequencing - WES) va multiplex PCR. Két qua cho
thiy, bénh nhian mang ddt bién ban di hep tir mit doan toan b exon 1 ciia gen EDA (c.2 _396del) duoc di truyen tir
me. Ket qua nay dong gop cho nghién ciru vé hoi chirng loan sin ngoai bi & mirc d9 phan tir, hd tro cong tac diéu tri

va tu vén di truyén y hoc.

Tir khéa: Aot bién, EDA, gidi trinh ty h¢ gen ma ho4, loan sin ngoai b, Viét Nam.

Chi s6 phén loai: 3.1

HED (OMIM # 305100) 1a mot nhom cac rdi loan bam sinh
dac trung boi sw suy giam phét trién cia toc, ring, mong tay
hodc tuyén md hoi [1]. Cho dén nay, hon 200 loai loan san
ngoai bi (Ectodermal Dysplasia - ED) da dugc miéu ta, trong
d6 dang phd bién nhét 1a loan san ngoai bi HED véi tin suat
xuét hién 13 1/17.000 trén toan thé gioi [1, 2]. Hoi ching HED
dwoc chimg minh 14 ¢6 lién quan dén dot bién trén mot sd gen
gdom EDA, EDAR, EDARADD, WNT104, TRAF6, NEMO va
IKBKG. Trong d6, cac dot bién trén gen EDA nam trén nhiém
sic thé X gy bénh dang XLHED dugc tim thay & 95% bénh
nhan HED [3]. Theo théng ké cua Trzeciak va cs [4], tinh dén
nam 2016, c6 345 trudng hop mic HED dugc ghi nhén, trong
d6 206 truong hop 1a do dot bién & gen EDA gay ra.

Gen EDA (NM_001399) c6 kich thuéc khoang 425 kb ndm
trén nhanh dai ctia nhiém sic thé X (Xq12-13.1), bao gdbm 12
exon nhung chi ¢c6 8 exon ma hoéa cho protein xuyén mang
ectodysplasin-A. Qua trinh phién ma va dich ma cua EDA tao
ra 13 dang RNA (tat ca déu chtra exon 1) va 8 loai protein khac
nhau. Hai protein dai nhét cia gen EDA 1a EDA-A1 ¢6 391 axit
amin va EDA-A2 c¢6 389 axit amin. Chung la cac thanh vién
cta ho yéu t6 hoai tir khdi u (Tumor necrosis factor family -
TNF) va la cac protein xuyén mang trimeric loai II. Céc protein
nay déu chira 7 ving, gdm viing ndi bao nho ¢ d4u N-terminal,
ving protein xuyén mang, ving cudng c¢6 chitc ning chua
duoc xac dinh, ving trinh tu phan cit dong thuan furin cho
qua trinh phén giai protein cia EDA, vung trinh ty ngén mang
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dién tich dwong can thiét cho cac tuong tac voi heparan-sulfat
proteoglycan vung collagen & giita ¢6 19 lan lap lai Gly -X-Y
va ving cdu trac twong dong TNF & dau C dai 150 gdc axit
amin (TNF homology domain - THD) [5]. Dé c6 thé lién két
voi thy thé EDAR, EDA-A1 phai dugc xir Iy bang sy phan
cét protein tai vi tri furin gan ving collagen, tir 46 giai phong
phdi tir EDA vao khoang ngoai bao dudi dang mot protein hoa
tan [6]. Protein EDA-A1 va EDA-A2 lién két v6i cac thu thé
TNFR (The tumor necrosis factor receptor) thong qua motif
TNF, trong d6 protein EDA1 (EDA-A1) lién két voi thy thé
EDAR, con EDA2 (EDA-A2) lién két véi thu thé XEDAR.
Mic dii ca 2 thy thé nay déu kich hoat cac yéu t NF-kB nhung
c6 thé chi ¢6 twong tac EDAI-EDAR 1la co lién quan t6i sy
hinh thanh, phat trién va bi¢t hoa cua cac co quan ¢ co nguon goc
ngoai bi [7]. Cac dot bién gen EDAI va EDAR dan dén cac sai
hong trong qua trinh phat trién ngoai bi va gdy nén hoi chimg
HED, tuy nhién cac dot bién & gen XEDAR van chua dugc tim
thay & bénh nhan HED [7].

Dot bién dau tién trén gen EDA, mat doan trén locus
DXS732, gay bénh HED di dugc miéu ta nim 1993 [8]. Tiép
theo d6, nhiéu nghién ctru phat hién dot bién gay bénh HED
da dugc thyuc hién [9-11]. Nghién ctru xac dinh dot bién & gen
EDA trén 1 ca bénh nhi nguoi Trung Quéc da phat hién mot
dot bién diém c.896G>A (p.G299D) trén gen EDA sir dung k¥
thudt giai trinh ty h¢ gen ma héa WES [9]. Nghién ctru khac ¢
10 bénh nhan HED Viét Nam st dung giai trinh tu Sanger cho
thay, da phat hién dwoc 2 dot bién diém 1133C>T (p.T378 M)
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Whole exome sequencing
revealed a large deletion in EDA
of a Vietnamese patient with
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Abstract:

Hypohidrotic ectodermal dysplasia (HED) (OMIM
# 305100) is a congenital genetic disorder caused by
mutations in EDA (NM_001399) on chromosome X.
Children with HED have the abnormal development
of epidermal structures such as skin, hair, nails, teeth,
and sweat glands. The present study aimed to detect
mutations in EDA of a Vietnamese family with a son
having only five teeth and no sweat glands, using whole
exome sequencing (WES) and multiplex PCR. The
results showed that patient had a deletion of exon 1 in
EDA (c.2_396del), which is likely to be inherited from
the healthy mother. The results will partly contribute to
molecular studies on HED, helping in genetic counseling
and disease treatment.

Keywords: EDA, hypohidrotic ectodermal dysplasia,
mutation, Vietnam, whole exome sequencing.

Classification number: 3.1

va ¢.1045G>A (p.A349T) trén 8 bénh nhan [10]. Nghién cuu
trén 2 bénh nhan HED nguoi Trung Qubc di tim dugc 2 dot
bién 1a ¢.1127C>T (p.T376M) va mat doan ¢.648 683del & gen
EDA st dung WES [11]. Cho t6i nay, theo thong ké cta Co s&
dit liéu dot bién gen ngudi di ghi nhan ¢6 357 dot bién dugce
tim thay trén gen EDA, trong d6 hon 50% la cac dot bién sai
nghia va vo nghia, khoang 25% la cc dot bién mat doan 16n
va nho (www.hgmd.cf.ac.uk). Cac dot bién con lai 1a cac chén
doan 16n nho va cac dot bién co anh huong t6i qué trinh cét ndi
exon va intron [1]. Hau hét cac dot bién tim thdy cho t6i nay
duoc x4c dinh bing phwong phap giai trinh tu Sanger va WES.

Trong nghién ctru nay, chiing t6i str dung k¥ thuat giai trinh
tw toan bo hé gen ma hoa dé tim hiéu cac dot bién gen EDA &
mot bénh nhi mac hoi chting loan san ngoai bi. Két qua phat
hién dot bién mét toan bo exon 1 (c.2_396del) cua gen EDA &
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bénh nhan. Dot bién nay di dugc kiém tra lai trén céc thanh
vién gia dinh bang ky thuat multiplex PCR. Két qua nay s& gop
phén cho nhitng nghién ciru hoi chimg loan san ngoai bi & mirc
d6 phan tir tiép theo.

Déi tugny va phuong phap nghién ciiu
Doi twong nghién ciru

Mau mau cua bd me va bénh nhéan loan san ngoai bi dugc
liy, dung trong dng chdng déng EDTA va bio quan ¢ -20°C.
Viéc tién hanh 1iy mau va nghién ctru trén nguoi bénh da
duoc Hoi dong dao dirc trong nghién ciru y sinh hoc cta Vién
Nghién ciru Hé gen dong y thong qua (S6: 2-2019/NCHG-
HDDD).

Téch chiét DNA tong 5o

DNA tong sb duoc tach chiét tir mdu mau dong lanh, sir
dung kit GeneJET Whole Blood Genomic DNA Purification
(Thermo Fisher Scientific, USA) theo huéng dan ciia hing.
Néng d6 va chét lugng cua DNA dugc kiém tra bﬁng dién di
trén gel agarose 0,8% va phuong phap quang phd trén may
Nanodrop Lite (ThermoFisher Scientific, USA).

Phén tich WES

DNA tong sd ciia gia dinh bénh nhan sau khi phan cit thanh
cac doan ngan 150-200 bp bing song siéu am dugc sir dung
cho chuén bj thu vién DNA véi bg kit SureSelectXT Human
All Exon V6 theo huéng dan cua nha san xuét. Tiép dén, thu
vién hé gen ma hoa dugc giai trinh ty trén may HiSeq 4000,
Illumina, USA. Cac doan doc trinh tur ngén dugc dong hang
vao bd gen tham chiéu cta ngudi hgl9 (Build 37.1) st dung
Novoalign (http://www.novocraft.com/products/novoalign/).
Céc ban sao PCR dugc danh diu va loc ra boi Picard V.2.18.7
(http: //broadinstitution.github. To/picard/). Bién thé gen
dugc phat hién bang GATK UnifiedGenotyper (https://www.
broadinstitution.org/gatk/index.php). Tat ca cic bién thé
nucleotide don (SNV) hoic indels ¢ tan suit 16n hon 1% xudt
hién ¢ IGSR va gnomAD dugc loai bo. Sau do, cac bién thé
con lai duge chu giai bang phin mém ANNOVAR

Phwong phap PCR va gidi trinh tuw Sanger

DNA téng s6 ctia bd me va bénh nhan duoc st dung khuéch
dai toan bo 8 exon cua gen EDA bing phan tng PCR vdi cac
cap mdi ddc hiéu. Phan ung multiplex PCR ciing dugc thuc
hién st dung dong thoi 2 cip moi dic hiéu nhan exon 1 cia gen
EDA va exon 4 cua gen ACTB. Céc cap mdi duoc thiét ké dua
trén trinh ty gen EDA va ACTB da duoc cong bd trén GenBank
voi ma s6 tuong mg 1a NM_001399 va NG_007992.1. San
pham PCR dugc danh gia chit lugng bang phuong phap dién
di trén gel agarose 1,2%. San pham nhan gen EDA sau d6 dugc
tinh sach va giai trinh tu Sanger bang kit doc trinh tw ABI Big
Dye Terminator V3.1 (Applied Biosystems, CA) trén may doc
trinh tw ABI 3500 (Applied Biosystems). Két qua giai trinh tyr
Sanger duoc phan tich bang phan mém BioEdit.



Ket qua
Bénh nhan loan sdn ngogi bi

Bénh nhan nhi sinh nam 2012 1a con trai ctia mét gia dinh
¢6 bd me khoé manh (hinh 1A). Bénh nhén ¢6 4 ring & ham
trén va 1 rang & ham dudi, cac rang nhon va c¢6 hinh non, khong
cd tuyén mo hdi, toc moc rat thua thét, trén da dau bénh nhan
¢6 cac mang hoi bat thuong (hinh 1B). Long may va 1ong mi
ctia bénh nhan hoan toan khong phat trién. Nhitng dic diém
ndy ctia bénh nhan déu 1a nhimg biéu hién 1dm sang dién hinh
ctia hoi ching loan san ngoai bi thiéu tuyén mo hoi.

(A) | (B)
1 2
wT WT/c.2_396del?
1]
/V
1
c.2_396del

Hinh 1. Pha hé va anh bénh nhéan loan san ngoai bi. (A) Pha
hé gia dinh bénh nhan. 1.1: bé bénh nhan khdng mang dot bién
c.2_396del; 1.2: me bénh nhan mang dét bién di hop tlr c.2_396del;
I1.1: b&nh nhan mang dot bién ban di hop t&r c.2_396del; (B) Anh
chup mat bénh nhan mac loan san ngoai bi.

Két qua WES

8 doan exon cua gen EDA & bénh nhan va bd me bénh nhan
duoc khuéch dai bang phuong phap PCR. O ca 3 lan khuéch
dai gen, déu khong thu dugc san pham khuéch dai ving exon 1
tir mau DNA ciia bénh nhan. Két qua giai trinh tu céc san phdm
khuéch dai thu dugc bang giai trinh tyr Sanger khong phét hién
dugc dot bién nao & ca bd me va bénh nhan. Do do, tién hanh
k¥ thuat WES ciia ca gia dinh dé xac dinh dot bién gy bénh.
Thong tin trinh ty cac doan doc ngén cua toan bd cac doan exon
nhan dugc ¢ dang file BAM cua ca gia dinh bénh nhan sau khi
duoc so sanh vdi hé gen tham chiéu hg19 dugc st dung deé
kiém tra sb lwong doan doc trén cic mau. Két qua hién thi trén
cong cu truc quan hod dir liéu h¢ gen (Integrative genomics
viewer - IGV) cho thdy, khong c6 thong tin cac doan doc ngdn
o vung exon 1 ctia gen EDA (chrX: 68,836,134-68,836,173) ¢
bénh nhan, trong khi viing gen nay & bd me bénh nhan van co
két qua doc (hinh 2). Do do, két qua phan tich WES cho thay,
bénh nhan mang dot bién ban di hop tir mat doan toan bo ving
exon 1 (c.2 396del) cua gen EDA. Ngoai ra, két qua con cho
thay, sé luvong doan doc ngin & ving exon 1 cua gen EDA &
mau bd va me 1a tuong d6i nhu nhau. Vi vay, me bénh nhan co6
mang d6t bién di hop tir c.2 396del trén gen EDA, do gen nay
nam trén nhiém sic thé X. B bénh nhan khong mang dot bién.
Tuy nhién, dé khang dinh chinh xac me mang dot bién di hop tir
¢.2_396del, can thuc hién thém phwong phéap giai trinh tur toan
bo hé gen hay phuong phap MLPA.
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—
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Hinh 2. Két qua WES cua bénh nhan, b6 va me dwec phan tich
bang coéng cu IGV. HD_HED_SON: mau bénh nhan, HD_HED__
MOTHER: m&u me bénh nhan, HD_HED_ FATHER: méau b6 bénh
nhan.

Két qud multiplex PCR

Dé kiém tra lai két qua WES, tién hanh phan tng nhan gen
st dung déng thoi 2 cap mdi dic hiéu, mot cdp nhan exon 1
ctia gen EDA va 1 cap mdi ndi chuan nhan gen exon 4 ciia gen
ACTB. Két qua phan tmg multiplex PCR cho thy thu dugc 2
bang dic hiéu & ca mau bd me bénh nhan, mau ddi chtrng nam
va nit khoé manh. Day 14 san pham khuéch dai ctia exon 1 gen
EDA va exon 4 gen ACTB véi kich thude phu hgp véi tinh
toan 1y thuyét twong tmg khoang 700 va 500 bp. Tuy nhién, két
qua PCR chi thu dugc mot bang khuéch dai exon 4 gen ACTB
& mau bénh nhan, chting to bénh nhan mang dot bién mat doan
toan bd exon 1 ctia gen EDA (hinh 3).

M

700 bp > E1-EDA

500 bp E4-ACTB

Hinh 3. Anh PCR exon 1 gen EDA va exon 4 gen ACTB trén gel
agarose 1,2%. M: marker 100 bp; 1: san phdm PCR cla bb bénh
nhan; 2: san phdm PCR clia me bénh nhan; 3: san pham PCR cla
bénh nhan; 4: san phdm PCR cla mau nam khée manh; 5: san
phdm PCR clia mau ni¥ khde manh; N: chirng am.

Trong nghién ctru nay, bénh nhan nam cé cac tri¢u chung
dién hinh cua loan san ngoai bi nhu thiéu tuyén md hoi, toe
thwa, thiéu nhiéu rang. Phan tich két qua giai trinh ty hé gen
ma hoa da phat hién dugc dot bién mét doan toan b exon 1
(c.2 396del) cua gen EDA bét dau tir vi tri g.68836154 trén
nhiém sic thé X ¢ bénh nhan. Vi tri nay twong tng voi vi tri
nucleotide T trong b¢ ba khoi dau dich ma ATG trén gen EDA.
Dot bién mat doan nay lam ma mé dau khong dugc nhan biét
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va anh huong dén qua trinh dich mé binh thuong ciia gen. Qua
trinh dich ma c6 thé s& khong xdy ra, hodc dugc bét dau tai
bo ba ATG dau tién dwoc tim théy trén exon 2. Dot bién mét
toan b exon 1 (c.2_396del) lam mét doan trinh ty axit amin
cta chudi polipeptid (132 amino acid), anh huéng 16n dén chirc
ning cua protein. Dot bién nay ciing di dwoc tim thiy ¢ cac
bénh nhan méc bénh khong ring khéc trén thé gioi. Nam 2001,
nghién ciru cua nhom Pédkkénen va cs [12] trén 16 gia dinh
¢6 bénh nhan mic HED, st dung ky thuat giai trinh ty Sanger
da phat hién ra 13 dot bién gdom ca dot bién mat doan toan bo
exon 1. Nam 2011, Schneider va cs [13] da nghién cuu vé kha
nang tiét md hoi va kiéu gen cta 31 bénh nhan nam méc hoi
chimg XLHED. Két qua la da phat hién duoc 25 dot bién trén
EDA, trong do6 c6 15 dot bién gém dot bién diém, mat doan
16n va nho va 1 dot bién mét doan toan bd exon 1 trén 1 bénh
nhan. Nhitng bénh nhan XLHED mang d6t bién mét doan trong
nghién ctru ctia Schneider déu khong ¢ kha nang tiét mo hoi,
giéng nhu tridu ching 1am sang trén bénh nhén trong nghién ctru
nay. Diéu d6 cho thiy mdi lién quan giita dot bién mat doan 1on
trén gen EDA véi ton thuong chirc ning cua tuyén md hoi, mot
trong nhitng yéu td chinh giy bénh va tir vong clia bénh nhin
XLHED. Niam 2019, nghién ctru xac dinh dot bién gy bénh &
4 gen EDA, EDAR, EDARADD va WNTI10A trén 63 bénh nhan
HED ngudi Tay Ban Nha ciing tim thiy dot bién mat doan toan
bd exon 1 ctia gen EDA trén 2 bénh nhan [14]. Trong 63 bénh
nhan mic hoi chiing HED duogc nghién ctru, st dung k¥ thuat
gidi trinh ty Sanger va k¥ thuat khuéch dai da doan do MLPA,
da phat hién dot bién trén 47 bénh nhan véi 36 truong hop dot
bién ndm trén gen EDA. Cac dot bién duoc tim thiy trén gen
EDA déu nam trong cac ving dugc bao ton va co chirc ning.

Trong nhiéu nghién ctru true day, anh huong ciia dot bién
trén gen EDA tdi cac bénh nhan khong rang ciing da dugc nghién
ctru. Cac dot bién trén gen EDA chi yéu ndm ¢ 4 ving chirc ning
quan trong, bao gdm ving protein xuyén mang (Transmembrane
domain - TM) ¢6 lién quan dén su phan cuc ciia cic amino acid,
vung trinh ty phan cat déng thuén furin tham gia vao qua trinh
phén cit va giai phong dang hoa tan cua céc protein EDA, viing
collagen giup lién két nhidu chudi protein EDA vai nhau kich
thich con duong tin hiéu xudi dong va ving tuong dong TNF
& dau C-terminal (C-terminal THD) ¢6 vai trd trong viéc hinh
thanh trimer va lién két dic hidu véi cac thy thé [15]. Bat ky
dot bién gen EDA nao dugce tim thay trong ving ciu triic THD,
collagen, furin hay mién protein xuyén mang déu c6 thé gay ra
hoi chimg HED [1]. Theo cac nghién ctu truge day, exon 1 1a
noi chira ving ndi bao nho ¢ dau N-terminal va mién protein
xuyén mang TM [5, 12]. Do d6, dot bién mat doan exon 1
(c.2_396del) s& lam mat di ving chirc ning quan trong ciia gen,
tir d6 anh huong dén ciu trac va chirc ning cua protein. Hién
nay, cac bénh nhan HED dugc chén doan dya trén cac dic diém
lam sang biéu hién ngay tir giai doan so sinh. Cac xét nghiém
chan doan dot bién trén cac gen EDA, EDAR, EDARADD hoac
WNT104 dugc tién hanh dé kiém ching cac chan doan 1am sang
va sir dung cho sang loc trude sinh cho cac gia dinh co tién st
méc bénh. Hién nay, chua c6 cach diéu tri cu thé cho bénh nhan
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HED, nguoi bénh chi co thé khic phuc céc triéu ching 1am sang
nhu sinh sdng trong moi truong mat mé dé tranh thoi tiét nong
va ting than nhiét, cham séc nha khoa tir nho va cdy ghép ring.
Chinh vi vay, viéc chan doéan va xac dinh dot bién co thé gitip tu
van di truyén cho bénh nhan va gia dinh, tir 46 ¢6 nhimg phuong
phép cai thi¢n strc khoe va chét luong cudc séng [16].

£ a
Ket luan

Nghién ctru da phat hién mot dot bién mét doan toan bo
exon 1 cua gen £DA (c.2_396del) gay hdi chiing loan san ngoai
bi HED ¢ mot bénh nhan nhi nam. Dot bién nay dugc di truyén
tir me cua bénh nhan. Két qua nghién ctru cho thdy tinh tng
dung cao cua ky thuat WES trong xdc dinh nguyén nhan gay
bénh di truyen Két qua nay ciing cung cap thong tin hitu ich
cho viéc diéu tri bénh nhan va tu van di truyén trong lwong lai.
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Bénh Iy nén 6 tré viém phoi ning dai ding
tai Khoa Diéu tri tich cwe, Bénh vién Nhi Trung wong

Hoang Kim Lam', Ta Anh Tuin?", Nguyén Thi Hong Yén?, Pham Thu Nga', Pham Vin Thing!

"Truwong Dai hoc Y Ha Noi
’Bénh vién Nhi Trung wong

Ngay nhan bai 3/8/2021; ngay chuyén phan bién 9/8/2021; ngay nhan phan bién 10/9/2021; ngay chp nhén dang 15/9/2021
Tém tit:

Nghién ctru tién hanh nham xac dinh bénh ly nén & tré viem ph01 nang dai dang (severe persnstent pneumonia - sPP)
tai Khoa Diéu tri tich cue (ICU), Bénh Vlen Nhi Trung wong. Nghién ctru mé ta tién ciru, tit ca tré sPP (kéo dai tir 30
ngay tré 1én, du da diéu tri khang sinh t6i thiéu 10 ngay) nhap ICU, Bénh vién Nhi Trung wong tir thiang 11/2019 dén
thang 8/2020 dwgc lya chon. Sau d6, phan loai theo nhém c6 ton thwong Iip lai tai mdt thuy phoi hodic nhém cé ton
thwong da thity phdi va dwoc tién hanh cac thim do giip chin doan bénh 1y nén theo lwu do. 82 bénh nhi sPP chiém
21,9% tré viéem phéi nhap ICU, 10,6% tong so tré nhip khoa. Bénh Iy nén dugc chin doan & 82,9% tré, thuong
gap la cac bt thu’(rng cua hé ho hap 19, 5%), roi loan mién dich (18 3%), tlm bam sinh (17,1%). 17,1% tré khong
tim dwgc bénh Iy nén, trong s6 nay viém phoi hoai tir hoic abces ph01 do tu ciu chiém 50%, ARDS 21,4%, lao phoi
14,3%. Ton thuwong x-quang khu tri, Lip lai tai mt thity phoi chiém 22%.

Tir khéa: bénh 1y nén, viém phdi dai diing, viém phdi ning.

Chi s6 phén loai: 3.1

Dat van de

Viém phdi 1a bénh 1y pho bién va 1a nguyén nhan giy tir
vong hang dau ¢ tré em [1]. Trong d6, viém phdi dai ding
(Persistent Pneumonia - PP) ludn 1a thach thirc voi cac bac
si lam sang nhi khoa, dugc dinh nghia 1a viém phéi véi cac
triéu chimg 1am sang va tén thwong viém phdi trén X-quang
kéo dai tir 30 ngay trd 1én, médc du da dugc diéu tri liéu trinh
khang sinh tdi thiéu 10 ngay [1-4]. Nghién ctru ctia Bolursaz
va cs (2017) [1] tai Iran trén 601 tré viém phéi nhép vién, ty
1¢ PP chiém t6i 16,8%. O mot tré viém ph01 théng thuong,
ton thuong tham nhiém trén X-quang s& hoi phuc va bién
mat trong 1- 3 tuan, nhiing truong hop khong hdi phuc hoan
toan sau 4 tuan thuong lién quan dén cac nhém nguyén nhén
dic biét [5]. Hién nay, dir lidu trén y vin vé nguyén nhan va
bénh 1y nén & tré PP con rat han ché, dan toi nhimg kho khan
trén lam sang trong diéu tri va kiém soat bénh, dic biét &
nhoém tré sPP phai nhap cac ICU. Tré nhap ICU thuong kem
theo tinh trang suy cac chirc nang song, suy da tang, hodc da
¢6 cac bién chimg nang cua bénh (tran dich, tran khi mang
phéi, viém phdi hoai tir...), hodc nhidm cac cin nguyén vi
sinh dic biét (lao, ndm, cac vi khuan khong dién hinh hoic
da khang khang sinh...) [6, 7]. Chinh vi vay, viéc tiép can
chan doan bénh 1y nén doi hoi nhitng khuyén céo riéng. Tai
Viét Nam, hién chua c6 cac nghién ctru dugc thyc hién mét
cach hé thong trén tré sPP nhap ICU, do vay ty 1é méic bénh
va md hinh bénh 1y nén chua dugc xac dinh. Qua thyc hanh
lam sang, ching toi nhan thay con nhiéu trudng hop bo sot
chén doan, hodc chdn doan mudn, dan t&i that bai trong diéu
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tri. Vi vay, nghién ctru nay duoc tién hanh v&i muc tiéu xac
dinh bénh 1y nén ¢ tré sPP nhap ICU, Bénh vién Nhi Trung
uong.

Doi tuong va phuong phap nghién ciu

Doi twong nghién ciru

Tat ca bénh nhan du tiéu chuin sPP, nhdp ICU, Bénh
vién Nhi Trung wong tur thang 11/2019 dén thang 8/2020.

Tiéu chudn viém phéi: ho, sdt kém theo it nhat 1 trong 3
dau hiéu: (1) Thé nhanh, (2) Rat 1om long nguc, 3) Kham
ph01 thdy bét thuong: giam thong khi, ran am nho hat..
¢6 ton thwong viém phoi trén X-quang [8].

Viém phéi nang: tré viém phdi co tir mot tiéu chuan
chinh hodc tir hai tiéu chuan phu theo huéng dan cta Hiép
hoi cac Bénh truyén nhidm tré em (PIDS) va Hiép hoi cac
Bénh truyén nhiém Hoa Ky (IDSA) [9, 10].

PP: viém phei v6i cac triéu ching lam sang va ton
thwong viém phdi trén X-quang kéo dai tir 30 ngay tro 1én,
mic du dd duoc diéu tri liéu trinh khang sinh t6i thiéu 10

ngay [1-4].

Tiéu chuan loai trie: dudi 1 thang hodc trén 15 tudi; tré
dé non - loan san phoi; gia dinh tr choi thu thuét; tré tor vong
va khong thu thdp du thong tin.

Phwong phap nghién ciru
Thiét ké nghién ciru: mo ta tién ctu.

Xac dinh bénh ly nén: tat ca tré sPP nhap ICU duoc khai
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Abstract:

The study describes underlying causes of children with
severe persistent pneumonia (sPP) admitted to the
Intensive Care Unit (ICU), Vietnam National Children’s
Hospital. In the prospective and descriptive study, all
patients classified as sPP (pneumonia persisting for 30
days or more, despite receiving antibiotics for a minimum
period of 10 days), admitted to ICU, Vietnam National
Children’s Hospital from November 2019 to August 2020
were recruited. Patients were divided into groups based
on having a recurrent lesion in the same lobe or lesion in
multiple lobes before undergoing several investigational
tests to identify the underlying causes. 82 patients with sPP
accounted for 21.9% of children admitted to ICU due to
pneumonia and 10.6% of total patients at ICU. Underlying
causes were diagnosed in 82.9% of sPP children, with the
most common causes are abnormalities in respiratory
(19.5%), immune disorders (18.3%), congenital heart
diseases (17.1%). Underlying causes couldn’t be identified
in 17.1% of the patients, among whom necrotizing
pneumonia or lung abscess account for 50%, ARDS
21.4%, and tuberculosis 14.3%. Local and recurrent x-ray
lesions in one lung lobe accounted for 22%.

Keywords: persistent pneumonia, severe pneumonia,
underlying causes.

Classification number: 3.1

thac tién st, bénh st, thim kham 1am sang va thyc hién
cac xét nghiém ban dau gitip dinh huéng nguyén nhéan. Cac
thong tin dugc thu thap theo mau bénh 4n nghién ctru tré
sPP. Tré dugc phan loai theo nhom sPP ¢6 ton thuong phdi
khu tra 1ap lai tai mot thuy phéi hodc nhém c6 ton thuong
da thily phoi, sau d6 dugc tién hanh cac tham do gitp chan
doan xac dinh bénh 1y nén. Céac bét thuong vé duong tho
hodc nhu mé phdi duge khang dinh bang chup cit 16p vi
tinh 10ng nguc va/hodc nodi soi phé quan, xét nghiém dich
rira phé quan hodc sinh thiét phoi. Viém tiéu phé quan bit tic
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sau nhiém tring (PIBO) dugc chan doan dua trén tiéu chuan
lam sang va chup cat 16p 1dng nguc [9]. Cac bit thuong
tim mach dugc chan doan bé‘lng siéu am tim, chup ct l6p
vi tinh, hodc thong tim chan doan. Cac rdi loan mién dich
duoc chan doan dua vao dinh luong cac Immunoglobulin
mau (IgG, IgA, IgM, IgE), dém sb luong t& bao Lympho
T-CD3, T-CD4, T-CD8 bang ky thuat flow cytometry, hodc
céc tiéu chuin bénh cu thé (bach clu cép, héi chung thuc
bao mau...). Hoi ching hit dugc chan doan dua vao 1am
sang. Cac bénh 1y di truyén dwoc chan doan xac dinh bang
phan tich gen.

Xir Iy 56 liéu: s6 liéu duoc nhap va phan tich bang phin
mém SPSS 22.0.

Dao dirc nghién ciru

Nghién ctru sir dung mot phan s liéu ciia dé tai nghién
ctru sinh “Nghién ciru sPP/tai dién & tré em duoc didu tri tai
Bénh vién Nhi Trung uong” dugc Hoi déng dao dtrc Truong
Dai hoc Y Ha Noi thong qua ngay 29/3/2019, ma sO NCS12/
HMU-IRB.

Két qua
Dic diém chung ciia tré sPP nhip ICU

Trong thoi gian nghién ctru c6 771 bénh nhan nhap ICU,
v6i 374 tré ¢co tinh trang viém phoi. 82 bénh nhi du tiéu
chuén sPP, chiém 21,9% tré viém phdi va 10,6% tong sb ca
nhap Khoa. sPP gip chi yéu & tré nho, 50% tré sPP dudi
7 thang tudi, 75% dudi 19,5 thang tudi. Tudi trung vi 1a 7
thang. Ty 1¢ tré nam mic sPP cao hon tré gai (bang 1).

Bang 1. Mot sé déc diém chung cia tré sPP nhap ICU.

2. Trung binh  Khoéng tudi T“"‘? \ Khoing phin tif v}
Tuoi Mean<SD) (R (Median)
(Mean ) (Range) P25 ps0 P75
Tudi nhap
P (7 21,5+36,7 1,0-163,0 70 3,0 70 19,5
vién (thang)
Tong (n=82)
Gioi p
n %
Nam 51 62,2 0.035*
Binomial test
Nir 31 378
Téng (n=82)
Dia ly p
n %
Ha Noi 11 134
Thanh thi ST
Cac tinh khac 13 15,9 Tes’t ©
Nong thon 58 70,7

*: c6 sy khac biét mang y nghia thdng ké vé&i p<0,05.



Bénh nhan nhdp ICU dén tir ca 3 mién, trong d6 céac
tinh mién Béc chiém 84,2%, mién Trung 13,4%, mién Nam
2,4%, ph?m 16n tr cac khu vue nong thon hodc cac thanh thi
ngoai Ha N6i (86,6%).

Ty I¢ md'c cdc nhém bénh Iy nén ¢ tré sPP va sw phin
bo theo tuoi

Bénh 1y nén dugc chin doan & 68 tré (82,9%). Cac
nhém bénh 1y nén thuong gap la cac bét thudng ciia hé ho
hap (19,5%), cac rdi loan mién dich (18,3%), tim bam sinh
(17,1%). 17,1% tré khong phat hién bénh ly nén, trong s6
nay viém ph01 tu cau chiém 50%, ARDS 21,4%, lao phdi
14,3% (biéu dd 1).

Tim bdm sinh 17,1%

R6i loan mién dich 18,3%

Bt thuding ctia phéi hodc duding thé 19,5%
Viém tiéu phé quan bit tac sau nhiém triing (PIBO)
Hoi chiing hit

Bai ndo

Bong kinh khang tri

Bénh Iy than kinh - co

Chua ré bénh Iy nén 17,1%

Biéu d6 1. Ty 1&é mac cac nhém bénh ly nén & tré sPP.

C6 su khac bi€t co y nghia thong ké vé ty 18 mic cac
nhém bénh Iy nén gilra cac nhom tudi khac nhau, v6i p<0,05
(bang 2). Bénh Iy nén chiém wu thé & tré <1 tudi 1a tim bam
sinh, r0i loan mi¢n dich va cac bét thuong hé ho hap, o tré
1-5 tudi 1a cac bét thuong hé ho hép, bai ndo va roi loan
mién dich; trong khi & tré >5 tudi 1a cac rdi loan mién dich
va hoi chung hit.

Bang 2. Bénh ly nén & tré sPP theo nhém tubi.

LT (! <1 tudi 15tbi  >5tudi
bénh ly nén

Tim bém sinh 12 (22,6%) 2(10,5%) 0 (0%)
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Bénh ly nén ¢ tré sPP theo ton thuwong X-quang phéi
Phén loai sPP theo 2 nhom c6 ton thuong X-quang khu
tra 1ap lai tai mét thuy phoi va nhom c¢o ton thuong da thuy
phoi, ty 1€ mac cadc nhdm bénh Iy nén c6 su khac biét co y
nghia thong ké gitta 2 nhém véi p<0,05 (bang 3).
Bang 3. Bénh Iy nén & tré sPP theo tén thwong X-quang phéi.

Tén thwong X-quang Tén thwong X-quang
Bénh Iy nén Kkhu tri tai mt thiy phéi ~ da thity phdi

n % n %
Tim bam sinh 0 0 14 21,9
Réi loan mién dich 1 5,6 14 21,9
Bét thuong hé ho hip 6 333 10 15,6
PIBO 0 0 2 3,1
Hoi chimg hit 3 16,7 4 6,3
Bai ndo/dong kinh khang tri 1 5,6 9 14,1
Bénh Iy thin kinh - co 1 5,6 3 47
Chua r5 bénh Iy nén 6 333 80 12,5
p 0,036"
(test) Phi and Cramers V

*: ¢6 sy khac biét mang y nghia thdng ké véi p<0,05; @: tré sPP khong
tim dwoc bénh Iy nén cé tdn thwong X-quang khu tra I18p lai tai mot thuy
phdi, tit ca tré nhém nay dwoc chan doan viém phdi do can nguyén tu
cAu, trong d6 83,3% c6 bién chirng viém phdi hoai ttr hodc abces phéi; :
tré sPP khong tim dwoc bénh Iy nén ¢ tén thwong X-quang da thiy phdi.

Tré sPP ¢6 ton thuong X-quang khu tra lap lai tai mot
thuty phoi chiém 22%, thudng do cac bat thuong cia duong
thd hodc ph01 hoi ching hit; hodc cac bién ching ctia viém
phoi do tu cau.

25%

20%

15%

10%

Réi loan mién dich 9 (17,0%) 3(158%) 3 (30,0%)
, = B
Bétthuongh¢ ho hdp 9 (17,0%) 6(1,5%)  1(10,0%) 05% I Il-l
" (1| I P 1
PIBO 1(1.9%) 1(5.3%)  0(0%) o [ Bi L By
Tim  Roi loan thuom Hoi | Baindo/ thin Chua 1o
Hoi chiing hit 3 (5,7%) 153%) 3 (30,0%) bim | mitn | % PIBO | chimg | Dong | o bénhly
) . hé ho ] ; kinh - 3
sinh | dich 1 hit kinh nén
Bai ndo 1(1,9%) 4(21,0%)  0(0%) : ap o
® Thim nhiémidong dic (%) 17,10% 14,60% 1950% 2,40%  6,10% | 11,00% 490%  1220%
Dong kinh khang tri 3 (5,7%) 1(53%)  1(10,0%) Viemphoihoaite () | 0.00% | 0.00% 120%  0,00%  000% 120%  0.00% 4,90%
Bénh 1y thin kinh - co 4(7,5%) 0 (0%) 0 (0%) lTréndjchméngphéi (%) | 0,00% | 2,40% | 1,20% | 0,00% | 0,00% | 1,20% @ 0,00%  6,10%
S . . i ® Trinkhi ming phdi (%) | 0,00% | 0,00% | 120% | 0.00% 0,00%  0.00% | 0,00% 3,70%
Cmpiplalits W @) LG 2en) X Vit phdi ke (%) 000% | 370%  0.00% 0.00% 120% 000% 000% 120%
p 0,044 % ARDS (%) 000% | 370% 000%  0.00%  240% 120%  0.00% 3,70%
(test) Phi and Cramer’s V

*: ¢6 sy khac biét mang y nghia thdng ké vé&i p<0,05.
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Biéu do 2. Pic diém tdn thwong X-quang theo nhém bénh
ly nén.
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Két qua biéu do 2 cho thdy, ton thuong X-quang hay gip
nhit & tré sPP 1a tham nhidm hodc dong dic phdi (87,8%),
tran dich mang phéi chiém 10,9%, ARDS chiém 11%, viém
phéi hoai tir 7,3%, viém phoi k& 6,1%, tran khi mang phoi

4,9%. Tén thwong thim nhlem hoac dong dac ph01 phé bién
& tat ca cac nhom bénh 1y nén, phan 16n viém ph01 hoai tu
xdc dinh duge can nguyén do tu cau (66,7%); viém ph01 ke
thuong do cdc can nguyén gy viém phdi & nhém r0i loan
mién dich (60%); ARDS gay sPP thuong gip & tré rdi loan
mién dich (3,7%), hoi chung hit (2,4%), nhung ciing xdy ra
O tré trude do khoe manh (3,7%).

sPP chiém t6i 21,9% tré viém phéi nhap ICU, ty 1& nay
cao hon so v&i ty 18 mic PP & tré viém phdi noi chung. Theo
nghién ctru cua Saad va cs (2013) [2], ¢ thuong Ai Cép trén
1228 bénh nhi nhdp vién voi chan doan viém phdi, chi c6
27 truong hgp mic PP (chiém 2,2%) [2]. Nghién ciru cia
Bolursaz va cs (2017) [1] tai Iran trén 601 tré viém phdi
nhap vién, ty 1& PP chiém 16,8% [1]. Diéu nay cho thiy tré
viém phéi nang nhap ICU c6 kha nang tién trién thanh PP
cao hon so vdi tré viém phdi nhap vién noi chung.

Ty 1& méc bénh & tré trai cao hon tré gai, két qua nay phu
hop véi cac nghién ctru trude do trén tré PP nhép vién [1, 2,
4]. Khoang tudi nhap vién cia tré sPP trong nghién ciru dao
dong tir 1 dén 163 thang tudi, tudi trung binh 1a 21,5 thang,
tuy nhién gia tri trung vi 1a 7 thang tudi va tré dudi 6 thang
chiém t6i 50%, dudi 1 tudi chiém 64,6%. Trong khi do, tudi
trung binh cua tré¢ PP trong nghién ctru ctia Bolursaz va cs
(2017) [1] cao hon nhiéu (8 tudi), theo nghién ctru ciia Saad
vacs(2013)1a3,2 tudi [2] va ciia Kumar va cs (2009) [4] 1a
3,3 tudi. Nhom tudi dudi 1 ciing chiém ty 1& thap hon trong
nghién curu ciia Bolursaz va Saad so v6i nghién cuu cua
chung t6i, lan luot 1a 7 va 31% [1, 4]. Nghién ctru ctia Koh
va cs (2017) [6] trén tré viém phoi nang nhap ICU ciing cho
thay tudi trung binh nhap vién 1a 3,3 (0,8-8,4). Nhu vay, qua
két qua nghién ciru, ching t6i nhén thay sPP xay ra chii yéu
& tré nho, dic biét 1a tré <1 tudi.

Phan 16n tré sPP phai nhap ICU dén tir cac khu vuc nong
thon hodc thanh thi ngoai Ha N, diéu nay co thé lién quan
t6i diéu kién y‘té han ché, dan t&i cham tré trong viéc phat
hién sém va kiém soat bénh.

Ty 1& tré sPP nhap ICU c6 bénh 1y nén di kém kha cao
(82,9%). 17,1% tré khong phat hién bénh ly nén, tuy nhién
trong sO nay viém ph01 do tu cau chiém t&i 50%; lao phoi
14,3%; 7,1% nhiém ndm Candida albicans sau ho ga ning,
day déu la cac cin nguyén gay viém phoi ‘nang va PP da
duoc ghl nhan [1, 2,4, 6]; con lai ARDS chlem21 ,4%; bénh
ly ph01 k& 7,1%, day 1a cac thé bénh c6 ton thuong phdi va
bién ching néng, khién thoi gian dleu tri va nam ICU kéo
dai [6]. Két qua nay cho thiy, tré méc sPP thuong lién quan
dén cac bénh 1y nén hogc cac nhom can nguyén dac biét,
viéc xac dinh bénh 1y nén & tré mic viém phdi ning phai
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nhdp ICU noi chung, dac biét ¢ tré sPP 1a thuc sy can thiét.

V& ty 16 mic cac nhom bénh 1y nén, thudng gip nhat 1a
cic bat thuong cia hé ho hép (19,5%), cac r6i loan mién dich
(18,3%) va tim bam sinh (17,1%). Cac nghién curu trude day
cung chi ra day la nhimmg bénh ly nén thuong gap [1-4, 7].
Tuy nhién, ty 1¢ mic timg nhom bénh 1y & mdi lira tudi co
su khac biét co ¥ nghia thdng ké (p<0,05). Cac bt thuong
ctia hé ho hip (di tat long nguc, duong thé hodc phdi) phd
bién & treé sPP dudi 5 tudi, it gap O tré >5 tudi. Trong do, tré
dudi 1 tudi thuong lién quan dén cac di dang ciia duong tho
(88,9%), tré >1 tudi lién quan nhiéu hon dén cac bat thuong
cua 16ng nguc (71,4%), gom tat 1om 16ng nguc, hep 16ng
nguc hodc long nguec bién dang két hop gu veo cot song. Cac
di tat nay déu lam tang nguy co suy ho hip va mirc d¢ ning
ctia viém phdi, dong thoi gay kho khan trong cham soc th
méy va cai may tho. Tim bam sinh 1a bénh Iy nén phd bién
thir hai sau cac bat thuong ciia hé hd hap (chiém 17,1%),
nhung lai 1a bénh ly nén pho bién nhét 6 nhom tré dudi 1
tudi (chiém 22,6%), it gap o tré 1-5 tu01 (chlem 10,5%), va
khong gap ¢ nhom tre >5 tudi. Cac rdi loan mién dich ciing
1a bénh ly nen thuong gap (chiém 17,1%) va co thé Xy ra 6
moi Itra tudi, nhung 1a nguyén nhan gy sPP pho bién nhat
& nhém tré 16n >5 tudi (chiém 30%), ciing v6i hoi ching hit
(chiém 30%). Két qua nghién ctru cho thay, chi c6 8,5% tré
sPP dugc chan doan hoi chimg hit thtr phét do r6i loan nudt,
dan dén mat kha nang kiém soat dich tiét ho héip hoac dich
da day trao nguoc. Cac tré nay déu duogc ghi nhan sy kho
khin trong viéc an hodc b, ciing nhu su lién quan dén cac
triéu ching ho hap. Cac nghién ciru trude day trén tré PP
chi ra rang hoi chimg hit 1a mét trong nhiing nguyén nhan
thudng gap nhat [1, 2, 4]. Hoi chimg nay bao gom tat ca
cac tinh trang ma dich hodc chit & hu hong bi hit vao ph01.
Viéc chan doan hoi chung hit & tré em con 1a mot thach thic
v6i nguoi thuc hanh 1am sang. Hoi ching hit trong nghién
ctru nay duoc chan doan dya vao khai thac 1am sang. Cac
tham do con han ché do thiéu trang thiét bj va khong thuc
hién dugc do tinh trang bénh nang. Nhom bénh ly than kinh
gdm bai nio (6,1%), dong kinh khang tri (6,1%) va than
kinh - co (4,9%), gap chu yeu & tré <5 tudi. Co che gay sPP
ctia nhom nay c6 thé bao gdm hoi chimg hit tiém an, xay ra
thir phat sau trao nguoc da day thuc quan; va’hodc roi loan
nudt va giam lam sach chét nhay dudng thd; hoic do giam
truong lyc co va phan xa ho do st dung cac thude chéng
dong kinh kéo dai [11]. Hoat dong ho 1a mot co ché bao vé
quan trong, doi hoi su hoat dong co c6 hi€u qua, dac biét 1a
céc co ho hap. Vi thé, cac tinh trang anh hudng téi kha nang
hoat dong cta co s& dan dén nhiém trung tai dién, o dong
chat nhiy va xep phdi [12]. PIBO gip véi ty 1& nho 2,4%,
céc tré nay déu c6 tién sir khoe manh, khoi phét triéu chimg
va duge chan doan PIBO sau khi nhiém Adenovirus.

Két qua phan loai bénh 1y nén theo ton thuong X-quang
cho thdy, cac bat thuong ctia hé ho hap chiém phan 16n trong
nhém ton thuong khu trd 1ap lai tai mot thuy phdi (33,3%),



trong d6 66,7% la cac bat thuong ciia duong tho, 33,3% la
bat thudng ciia nhu mé phdi; tén thuong X-quang chii yéu
1a cac ton thuong tham nhiém hodc dong dic. Két qua nay
cling phu hop véi cac nghién ctru vé PP hoic tai dién trude
ddy [1, 2, 7]. Viém phoi do tu cau chiém 33,3% céc truong
hop ton thuong khu tra lap lai tai mot thiy phoi, chu yeéula
céc ton thuong viém phdi hoai i, tran dich mang phoi, tran
khi mang phoi.

sPP 1a bénh Iy phd bién ¢ ICU, chiém 10,6% tong s bénh
nhén va 21,9% bénh nhan viém phéi nang nhap Khoa. Phan
16n c6 bénh 1y nén di kém (82,9%). Bénh ly nén thuong gap
nhit 1a cic bat thuong clia h¢ ho hap hogc tim mach va cac
16i loan mién dich. Tré sPP ¢6 ton thuong X- -quang khu tri
1ap lai mot thiy phdi chiém 22%, thudng do cac bat thuong
ctia dudng thd hodc phoi (33, 3%), hoi chimg hit (16,7%),
hoic céc bién chimg cta viém phéi do tu cdu (33,3%).

LGOI CAM ON

Nghién ctru dugc tai tro boi Tap doan Vingroup va hd
trg boi Chuong trinh hoc bng dao tao thac sy, tién sy trong
nude ciia Quy Poi méi sang tao Vingroup (VINIF), Vién
Nghién ctru Dir liéu 16n (VinBigdata) thong qua dé tai ma
s6 VINIF.2020.TS.87. Nhém nghién ciru xin trén trong cam
on.
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Danh gid mie 9 biéu hién cia gen SOCSI trén bénh nhan ung thu biéu md
té bao gan lién quan dén nhiém virus viém gan B
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Tom tit:

Ung thu biéu mé té bao gan (UTBMTBG) la dang thwong gip ciia ung thw gan va mét trong cAc nguyén nhin
dwge xic dinh 1a do nhiém virus viém gan B (VGB) man tinh. Sy dap ing mién dich ciia co thé véi virus VGB
1am kich hoat con dwong truyén tin hiéu va hoat héa phién ma (Janus kinase/signal transducers and activators of
transcription - JAK/STAT). Suppressor of cytokine singnaling 1 (SOCS1) dwoc biét dén 13 mdt trong cac yéu té diéu
hoa 4m con dwong JAK/STAT. Nghién ctru nay dwogc thwe hién nhim danh gia mic dd biéu hién gen SOCSI va
twong quan giira cac dic diém chi s6 cin l1Am sang véi biéu hién gen nay trong UTBMTBG nhiém virus VGB. Mitc
do biéu hién mRNA SOCS1 duwgc xac dinh trén miu mé gan lanh lan cin va mo u gan tir 44 bénh nhan UTBMTBG
bang phwong phap realtime RT-PCR. Két qua cho thay, mirc do biéu hién gen SOCS1 6 m6 gan lan cin u cao h0’n,
¢6 y nghia thong ké so véi mo u gan (p=0 003) Biéu hién gen SOCS! cao 6 mo lanh ldn cdn dwgc quan sat thay lig
nhém c6 1 khéi u (=0 024), kich thu’0’c Kkhéi u <5 cm (p=0,011), c6 sw xam lan mach (p=0,047) va khong c6 sw xam
lan mach (p=0,007). ) lwgng hong ciu ¢6 twong quan thuan véi mire do biéu hién cia gen SOCSI (Spearman’s
rho=0,359, p=0,018). Tir cic dir liéu thu nhin dwgrc, biéu hién gen SOCSI ¢6 thé dwec xem la yéu té tiém ning tham
gia vao qua trinh sinh bénh hoc cia UTBMTBG.

Tir khéa: JAK/STAT, SOCS1, ung thw biéu md té bao gan, virus viém gan B.
Chi sé phin logi: 3.2

Pat van de

Theo GLOBOCAN 2020 [1], ung thu gan 1a loai bénh
pho bién thir 6 trén thé gisi, vdi khoang 905.677 trudong hop
mai phat hién va 830.180 truorng hop tu vong hang nam.
O Viét Nam, ung thu gan dimg dau vé s ca méc (udc tinh
khoang 26.418) va tir vong (khoang 25.272) [1]. Dang ung
thu gan thuong gap nhat 1a UTBMTBG, chiém 75-85% [2].
Mot trong nhitng nguyén nhan chinh dan t6i UTBMTBG la
do nhiém virus VGB man tinh. Khi nhiém virus, co thé s&
xay ra sy dap tmg mién dich bim sinh bang cach tiét ra cac
interferon (IFN) va cytokine dé kich hoat qué trinh viém.
Nhiing IFN va cytokine gin voi cac thu thé trén bé mit té
bao, hoat hod con duong JAK/STAT, tr d6 hinh thanh qua
trinh phosphoryl hoa protein JAK [3]. Cac protein nay sau
khi dugc kich hoat s& phosphoryl hoa protein STAT. Protein
STAT khi d6 s& ¢ trang thai dimer va di chuyén vao trong
nhéan, dong vai tro 1a yéu to phién ma, hoat hoa phién ma
clia cac gen lién quan dén con dudng tin hiéu. Khi qué trinh
viém nhi®m kéo dai dan toi su rdi loan hoat dong cua cac

“Tac gia lién hé: Email: hoangvantong@vmmu.edu.vn
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con dudng tin hi¢u trong té bao, cu thé 1a JAK/STAT [4].

Su truyén thong tin cia cic IFN va cytokine qua con
duong JAK/STAT c6 thé dugc didu hoa am qua sy hoat
dong cua ho protein SOCS (gdm 8 thanh vién: SOCS1 dén
SOCS7 va CISH). Protein SOCS diéu hoa con duong truyén
tin hiéu JAK/STAT qua 3 cach: i) Lién két truc tiép voi
JAK, trc ché sy phosphoryl hoa ciia JAK; ii) Canh tranh véi
STAT cho vi tri gén trén JAK, can tro su hoat hoa STAT; iii)
Lién két voi protein tin hiéu va phirc cac enzyme protease
dé phan giai protein [4]. SOCSI 1a mét protein ndi bao cd
vai trd quan trong trong mét s6 loai tin hiéu cytokine, chang
han nhu IFN-y, interleukin (IL)-2 va IL-4. Khi c6 sy bién
ddi 4c tinh ddi voi mot s6 bénh ung thu thuong gip (nhu
UTBMTBG, ung thu phdi khong té bao nho, ung thu du
¢0), biéu hién SOCS-1 giam din dén con dwdng tin hiéu
JAK/STAT - con dudng dan truyén tin hiéu cytokine chinh
bi dién ra qua mirc [5].

Tu dicu kién thyc té dat ra, chung t6i thyc hién nghién
ciru nay nham muc tiéu danh gid muc do biéu hién cua gen
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Abstract:

Hepatocellular carcinoma (HCC), the predominant form
of liver cancer worldwide, can be triggered by a variety of
causes such as chronic hepatitis B virus (HBV) infection.
The immune response to HBV activates the janus kinase/
signal transducers and activators of transcription (JAK/
STAT) signaling pathway. Suppressor of cytokine
singnaling 1 (SOCS1) is a negative feedback regulator
of JAK/STAT pathway. Our study was carried out to
evaluate SOCSI mRNA expression and its correlation
with paraclinical characteristics in patients with HBV-
related HCC. The SOCSI mRNA expression level in
adjacent non-tumour tissues and tumour liver tissues
were determined in 44 patients with HBV infection-
associated HCC by real-time RT-PCR. Our results
showed that SOCSI mRNA expression level in adjacent
non-tumour tissues were significantly higher than in
HCC tissues (p=0.003). High expression of SOCSI in
adjacent non-tumour tissue was observed in patients
with single tumour (p=0.024), tumour size <5 cm
(p=0.011), vascular invasion (p=0.047), and no vascular
invasion (p=0.007). Red blood cell counts were positively
correlated with SOCS! gene expression (Spearman’s
rho=0.359, p=0.018). Our results suggested that SOCS1
expression may be considered as a potential factor
involved in the pathogenesis of HCC.

Keywords: hepatitis B virus, hepatocellular carcinoma,
JAK/STAT, SOCS1.

Classification number: 3.2
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SOCS1, ciing nhu tim hiéu méi trong quan gitra mirc do
biéu hién cua gen nay véi yéu t6 1am sang va can 1am sang
& nhitng bénh nhan UTBMTBG lién quan dén nhidm virus
VGB dé 1am rd hon tiém ning tmg dung ctia gen SOCS/
trong qua trinh sinh bénh hoc UTBMTBG.

Poi tuong va phuong phap nghién ciu
Déi twong nghién ciru

Mau mb ctia 44 bénh nhan UTBMTBG tham gia nghién
clru da trai qua phau thut cat u gan. Cac mau md duoc thu
thap & hai vi tri tai thoi diém phau thuat: tai khdi u (mé u) va
phén m6 gan lanh l4n can khdi u (mé 14n can u). Cac mo gan
lanh lan can duoc léy céch ria khdi u trén 2 cm. Cac mau md
14n c4n u va mo u duoc kiém tra béng mé bénh hoc dé danh
gi4 1a mo u 1anh hay ung thw. Mau mé sau khi thu thap duoc
bao quan trong dung dich TRIzol ¢ -80°C.

Tdch chiét RNA tong sé va danh gid mirc dp biéu hién
gen SOCS1 b&ng ky thudt realtime RT-PCR

RNA tong s6 dugc tach chiét bang kit QIAamp RNA
téng s6 theo quy trinh ciia nha san xuét. Sau khi tach chiét,
cDNA duoc tong hop tir RNA tong sb bang kit Maxima H
Minus First Strand cDNA Synthesis Kit. Gen SOCS! dugc
danh gid biéu hién bang k¥ thuat realtime RT-PCR voi
cac cap mdi duoc st dung bao gdbm: mdi cho gen SOCS!
gdm 5’-AGA CCC CTT CTCACC TCT TG-3" (mdi xudi)
va 5-CTG CAC AGC AGA AAA TAA AGC-3’ (mdi
nguoc); modi cho gen GAPDH (Glyceraldehyde 3-phosphate
dehydrogenase) gom 5’-TCT AGA CGG CAG GTC AGG
TCC ACC-3’ (mdi xudi) va 5°-CCA CCC ATG GCAAAT
TCC ATG GCA-3’ (mdi ngugc). Phan tmg PCR c6 thé tich
20 pl/1 phan tng gdm thanh phan: 2 ul cDNA, 0,5 pM moi
modi loai, 10 pl SensiFAST™ Sybr No-Rox (Bioline) 2X va
nuéc DEPC (diethylpyrocarbonate). Phan tng duoc dién
ra voi thoi gian tach mach ¢ 95°C trong 2 pht va chu ky
nhiét bao gdbm: 95°C trong 5 gidy, 57°C trong 10 gidy, 72°C
trong 10 giay voi 45 chu ky. K¥ thuat realtime RT-PCR
dinh luong gen SOCS! dugc thuc hién trén hé théng Rotor
Gene-Q (Qiagen). Mtic d biéu hién ciia gen SOCS! dugc
danh gia bang ty 1é gitta gen SOCSI va GAPDH trén mbi
mau theo phuong phép chu ky ngudng 2 [6].

Phdn tich so li¢u

S liu duoc nhap va quan 1y bang Excel 2010 va phan
tich bang phan mém SPSS V.16. So sanh su biéu hién gen
SOCS] giitamd u va md lanh bang thuat toan Mann-Whitney
U test. Tuong quan cia biéu hién gen SOCS! véi chi s6 can
lam sang dugc xac dinh bang kiém dinh Spearman’s rho
test. Sy khéac biét c6 y nghia thong ké khi p<0,05.
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Keét qua

Dac diém lam sang va cdn lam sang cua doi twong
nghién ciru

Gia tri cac chi s6 1am sang va can lam sang cua 44
bénh nhan duge tom tit & bang 1. Nhém bénh nhan tham
gia nghién ctru phan 16n c6 d6 tudi >50 (35/44 bénh nhan,
chiém khoang 79,5%) va hau hét 1a nam gidi voi 37/44
bénh nhén tham gia nghién ctru (84,1%). Cac bénh nhan
UTBMTBG chu yéu ¢ giai doan trung gian va tién trién
theo tiéu chuan phan loai giai doan ung thu gan Barcelona
Clinic Liver Cancer (BCLC) (giai doan B: 72,7% va giai
doan C: 20,5%). Phan 16n cac két qua xét nghiém huyét
do, chi s6 dong mau va sinh hod déu nim trong khoang
gi4 tri binh thuong. Tuy nhién, duy nhit chi s AFP (Alpha
fetoprotein) cao hon trén ngudng gidi han. Thong thuong
chi sé nay thuong tang cao ¢ trén 70% nhom bénh nhan ung
thu gan. Muc do AFP cang cao déc bi¢t 6 nhitng bénh nhan
X0 gan va nhiém virus man tinh [7].

Bang 1. Dac diém lam sang va can lam sang cta déi twong
nghién ctru.

Pic diém cin 1Am sang Dic diém 1am sang khoi u

Dic diém huyét do  Trung vi (khodng) Vi tri u gan 86 bénh nhan (%)
Hong chu (M/ul) 4,68 (2,96-7,48)  Trai 25/44 (56,3)
Huyét sdc t6 (g/dl)  142,5 (90-165) Phai 17/44 (38,6)

Bach cu (K/ul) 7,04 (4,1-46) Cé hai 2/44 (4,6)

Tiéu chu (K/pl) 185 (1,56-391) S0 lwgng khéi u  Sé bénh nhin (%)
Chi s6 dong mdu  Trung vi (khodng) 1 khdiu 32/44 (72,7)

PT (s) 11,85 (10,50-25,10) Nhiéu khéi u 12/44 (27.3)

PT (%) 94 (39-119) f"("c”m’)h”‘i” khoi 86 bénh nhin (%)
INR 1,04 (0,90-2,02) <5 23/44 (52,3)
Fibrinogen (g/l) 3,63 (2,4-5,96) >5 21/44 (47,7)
APTT (s) 31,70 (25-40) ;;’:ta;::f XM of henh nhin (%)
Chi 56 sinh hod Trung vi (khodng) Co 10/44 (22,7)
Glucose 549 (3,36-9,87)  Khong 29/44 (65,9)

Ure 5,60(2,70-8,10)  Khong xéc dinh  5/44 (11,4)
Creatinin 82 (54,2-109) Z’:: ;"C-‘fi‘gci“i S6 bénh nhin (%)
AST 36,90 (15-204) A (s6m) 3/44 (6,8)

ALT 34,7 (8,50-257,70) B (trung gian)  32/44 (72,7)
Bilirubin toan phan 10,40 (3,80-71,80)  C (tién trién) 9/44 (20,5)
Bilirubin truc tiép 4,3 (1,2-49,1) Diiu én ung thw N(fng dp déu dn
Protein 75 (63-84) AFP (ng/ml) 33,14 (1,96-19.724,4)
Albumin 41 (4,6-49) CEA (ng/ml) 3,19 (0,74-19,87)

CA 19-9 (ng/ml) 12,55 (0,6-128,3)

PT (s): prothrombin time; INR: international normalized ratio; APTT
(s): activated partial thromboplastin; AST: asparate aminotranferase;
ALT: alanine aminotranferase; CEA: carcinoembryonic antigen; CA19-
9: cancer antigen 19-9.
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Mirc do biéu hién gen SOCS1 giita mé lin cdn u va
mou

Két qua phan tich théng ké cho thiy mirc d6 biéu hién
twong doi cia gen SOCS! 6 mo gan lan cén u cao hon co ¥
nghia thong ké so voi mo u 1a 12,03 lan (p=0,003) (hinh 1).
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S 0,008

= °
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= 0,006 ° R
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& 0,004 .
(=) 00
< 0,002

£

= 0,000

Mo Iérll cinu M;‘»u
Hinh 1. M{rc do biéu hién gen SOCS7 & mé lan can u va mé
u (**: p<0,01).
Moi lién quan giiva mirc dp biéu hign gen SOCSI va
50 lwong khoi u

Mt do biéu hién gen SOCS! & mo 14n can u va md u
dugc phan tich trong nhém bénh nhan c¢6 1 khéi u va nhiéu
khdi u. Két qua cho thdy, mic do biéu hién gen SOCSI
trong nhom bénh nhan c6 1 khdi u cao hon & mé 1an cén u
so v6i md u (p=0,024). Tuy nhién, trong nhom bénh nhan
¢6 nhiéu khéi u, khong nhan thiy biéu hién gen SOCS! giita
md l4n c4n u va md u c6 sy khac biét mang y nghia thong
ké (p=0,05) (hinh 2A). Pdong thoi, khi danh gia muc d6 biéu
hién gen SOCSI giita 2 nhom bénh nhan (c6 1 khdi u va
nhiéu khi u) théng qua ty s6 biéu hién giira mtrc d6 biéu
hién trong mé u va mo lanh 1an can ciing khong nhan thay
su khac biét (p=0,51) (hinh 2B).

(A) EMélincinu [JMéu ®B)

e
2
=3
o
]

0,004

*
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0,002 2
= 0,54
<
=
0,000 2
. =
Nhiéu u
(n=12)

S6 lwgng khi u

Mirc dj biu hién gen S0CS!

-
Mot u Nhiéu u
m=32) (n=12)

Matu
(n=32)

Hinh 2. Mirc d6 biéu hién gen SOCS1 va s6 lwong khéi u. (A)
MUrc d6 bidu hién gen SOCS7 & mé lan can u va mo u trong nhém
bénh nhan co6 1 khdi u va nhidu khéi u; (B) Mrc d6 biéu hién gen
SOCS1 gitra nhém bénh nhan co 1 khéi u va nhiéu khéi u (*: p<0,05).

Méi lién quan giita mirc dp biéu hién gen SOCSI va
kich thwoc khoi u

Mtc do biéu hién gen SOCS1 ¢ mo 1an can u va mo u
dugc phan tich trong nhom bénh nhan cé kich thudc khoi
u<5 cm va u>5 cm. Két qua cho thay, mirc d6 bicu hién gen
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SOCS] trong nhém bénh nhan c6 kich thude khdi u<5 cm
o mo lan can u cao hon so voi moé u (p=0,011). Tuy nhién,
trong nhém bénh nhan co kich thude khdi u>5 cm, khong
nhan thiy biéu hién gen SOCS! giita md u va mé lan can u
¢6 su khac biét mang ¥ nghia théng ké (p=0,114) (hinh 3A).
Pdng thoi, khi danh gia mtc do biéu hién gen SOCS! giira
2 nhoém bénh nhén c6 kich thudc khdi u<5 cm va u>5 cm
thong qua ty sé biéu hién giita mirc do trong mé u va méd
lanh l4n can ciing khong nhan thdy su khac biét (p=0,549)
(hinh 3B).

(A) EMblancinu [JMébu

B

foe} -
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<5 cm
(n=23)

>5cm
(n=21)

Kich thuée khdi u
Hinh 3. Mirc d6 biéu hién gen SOCS1 va kich thwéc khéi u. (A)
Mtrc d6 bidu hién gen SOCS7 & mé 1an can u va mé u trong nhdm
bénh nhan cé kich thwéc khdi us5 cm va u>5 cm; (B) Mtrc d6 biéu
hién gen SOCS1 gitra nhém bénh nhan c6 kich thwéc khdi us5 cm
va u>5 cm (*: p<0,05).

<5cm >5cm
(n=23) (n=21)

Moi lién quan giivra mirc dp biéu hién gen SOCSI1 va
kha nang xam lan mach ciia khoi u

Mtc do biéu hién gen SOCS/ & mo lan can u va mé u
dugc phan tich trong nhom bénh nhan c6 sy xam l4n mach
va khong c6 sy xam 14n mach. Két qua cho théy, murc do
biéu hién gen SOCS! trong nhém bénh nhan c6 sy xam lan
mach & md lan can u cao hon so voi moé u (p=0,047). Trong
nhém bénh nhan khong ¢6 sy xdm 14n mach, két qua ciing
cho thiy biéu hién gen SOCS! giita mé 1an cén u cao hon
50 v6i & mo u (p=0,007) (hinh 4A). Ddng thoi, khi danh gia
mirc d¢ biéu hién gen SOCSI giira 2 nhém bénh nhan co sy

(A) EMblincinu [JMbu (B)
~ ~
7 0,008 g 2,0
g —_ — a
< 0,006 21,5
% )
£ £1,0
£ 0,004 1,
3 3
“: 0,002 =05
. <
: & :
£ 0,000 é 0,0
Khong Khong Co
(n=29) (n—l 0)

(n=29) (n=10)
Kha nidng xam lan mach

Hinh 4. Mrc dd biéu hién gen SOCS7 va kha ning xam lan
mach cta khdi u. (A) Mrc do biéu hién gen SOCS7 & mé lan can
u va mé u trong nhdm bénh nhan cé sw xam 14n mach va khéng
¢6 s xam lan mach; (B) Mtrc do biéu hién gen SOCS1 gitra nhém
bénh nhan c6 sy xam lan mach va khéng cé sw xam 14n mach (*:
p<0,05; **: p<0,01).
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xam lan mach va khong c6 sy xam 14n mach thong qua ty sd
biéu hién gitra muc do biéu hién trong mo u va moé lanh lan
can cling khong nhén théy su khéc biét (p=0,072) (hinh 4B).
Moi lién quan giiva mirc dp biéu hién gen SOCSI va
giai doan phit trién ciia khoi u theo phin loai BCLC

Muc do biéu hién gen SOCS! & mo 1an can u va mo u
dugc phan tich trong nhom bénh nhan giai doan B va C
theo phan loai BCLC. Két qua chi ra rang, khong nhan thy
biéu hién gen SOCS] gitta mo6 u va md lan can u cé su khac
biét mang y nghia théng ké & nhom bénh nhan giai doan B
(p=0,085) va C (p=0,086) (hinh 5A). Pong thoi, khi danh
gia mirc do biéu hién gen SOCSI giita 2 nhom bénh nhan
giai doan B va C thong qua ty s6 biéu hién giira mo u va mo
lanh 14n can ciing khong nhan thay su khac biét (p=0,108)
(hinh 5B).

(A) B Mélincanu [JMbu _‘(B)
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=
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=" = 0,0 Giai doan C
Giaidoan B Giai dogn C Giai doan B uvia: ul.l.:?.)b
n=32) (0=9) ™=32)  (@=9)

Giai doan phat trién ciia khdi u

Hinh 5. Mwc d6 biéu hién gen SOCS1 va giai doan phat trién
cta khéi u theo phan loai BCLC. (A) Mdc do biéu hién gen
SOCS1 & mo lan can u va mO u trong nhém bénh nhan giai doan
B va C; (B) Mwrc dd bieu hién gen SOCS1 gitra nhém bénh nhan
giai doan B va C.

MGéi twong quan giita mirc d biéu hién gen SOCS1 vdi
cdc chi so cdn ldm sang

Khi dénh gi4d mdi twong quan gitra mirc d6 biéu hién
gen SOCS! voi céac chi s6 can 1am sang cho thay, mtc do
biéu hién gen SOCS! ¢6 mbi trong quan thuan véi sé luong
hong cau (Spearman’s tho=0,359, p=0,018) (hinh 6).
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Hong cau

Hinh 6. Twong quan mirc dd biéu hién gen SOCS7 va sé
lwong hong cau.
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Nhiéu nghién ctru cho thay, SOCSI c6 su giém biéu
hlen trong nhiéu loai ung thu, khi d6 xay ra sy réi loan yéu
t6 didu hoa con duong truyén tin va mot trong nhitng con
duong chinh - JAK/STAT sg& dién ra qua muc [8, 9]. Trong
nghién ctru cia chung t6i, két qua chi ra su khac biét cua
biéu hién mRNA SOCS! gitra md 14n cén u va md u ¢o ¥
nghia véi mic d6 biéu hién mRNA cao hon & mé lan can u
trén nhoém bénh nhan mic UTBMTBG nhiém virus VGB.

Nghién ctru ciia Chu va cs (2010) [5] cho thay, 63% mau
nghién ctru (29/46) c¢6 sy giam biéu hién mRNA SOCS!
trong cac té bao UTBMTBG so v&i cac té bao lanh lan can
u. Tuy nhién, nghién ctru ciia Khan va cs (2020) [10] khong
nhan théy su khac biét cua biéu hién gen SOCS] gitta mo
lanh 1an can va mé u. Biéu hién SOCS! ciing khong ¢ ¥
nghia khi danh gid su twong quan véi cac giai doan khéc
nhau cua khdéi u UTBMTBG. Bén canh d6, SOCS3 cling
dugc danh gia trong nghién ciru cua Khan, két qua cho thay
biéu hién SOCS3 cao hon c6 y nghia & mé 1an cin u so voi
md u. Biéu hién SOCS3 cao & md lanh twong quan véi giai
doan cuia khéi u (I dén IV). Trong khi d6, két qua chiing toi
cho théy, biéu hién SOCSI cao hon & md lan cén u trong
nhém bénh nhan c6 1 khdi u, khéi u kich thude <5 cm, ¢6
su xam lan mach va khong c6 sy xam l4n mach. Pac diém
xam 1an mach thudng gip & cac giai doan tién trién ctia khdi
u UTBMTBG.

Nghién ctru ctia chiing t6i thuc hién danh gid mdi twong
quan giira biéu hién gen SOCSI véi cac chi s xét nghiém
can 1am sang. Két qua cho thay, SOCSI ¢6 twong quan thuan
v6i s6 luong hong cau & nhimg bénh nhin UTBMTBG
nhiém virus VGB. Nhiéu nghién ctru truée day cho théy,
phan tmg viém man tinh xay ra c6 thé ngan chin qua trinh
tao hong cdu va rat ngin thoi gian ton tai cua hong cau
trong mau. Ngoai ra, khi cac té bao gan bi nhiéu ton thuong
(xo gan, gan nhiém md, nhiém virus viém gan hay ung thu
gan), cac cytokine gdy viém (nhu IL-6), yéu t6 hoai tir khoi
u-alpha (TNF-a) giai phong trc ché erythropoietin (EPO) va
diéu chinh giam thy thé EPO, do d6 1am suy giam qua trinh
tao hong cu va gdy ra hién twong mat hong cau [11].

Két qua ctia nghién ciru nay di cung cap mot sé thong tin
budc dau vé vai trd cia SOCS! trong UTBMTBG. Nghién
ctru can duoc thyc hién v6i ¢d mau 16n hon, déanh gia biéu
hién SOCSI & mirc d6 protein dé c6 nhimg két qua sau hon,
tang y nghia cua SOCS! tham gia vao con dudng sinh bénh
hoc UTBMTRBG.

Két luan

Nghién ctru cia chung t6i cho thdy, SOCS! c6 thé 1a
mot yéu to danh gid tiém nang trong UTBMTBG. Biéu hién
SOCS! ¢6 sy giam 10 rét trong mé6 UTBMTBG so v6i mo
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lanh 1an c4n. Sy tuong quan giita biéu hién SOCS! véi cac
dic diém can 1am sang cho théy biéu hién SOCS! cao & md
lanh 1an can c6 y nghia véi nhom bénh nhan ¢6 mét u, kich
thude u <5 cm, c6 su xam l4n mach va khong c6 sy xam lan
mach. S6 luong hong cau co twong quan thudn véi mic do
biéu hién SOCSI. Tuy nhién, két qua nghién cru van can
danh gia va kiém tra nhidu hon trong tuong lai.

LO1 CAM ON

Nhoém tac gia xin chan thanh cam on cac bénh nhan va
nhitng ngudi hién méau tinh nguyén da tham gia vao nghién
ctru. Nghién ctru nay duoc tai trg boi Quy Phat trién khoa
hoc va cong nghé Qudc gia (NAFOSTED) trong dé tai ma
s6 108.02-2017.15. Tac gia Vo Thi Thuy Quynh dugc tai
trg bdi chuong trinh hoc béng dao tao thac si, tién si trong
nude cia Quy Db méi sang tao Vingroup (VINIF), Vién
Nghién ctru Dit liu 16n (VinBigdata), ma s6 VINIF.2020.
ThS.31. Céc tac gia xin tran trong cam on.

TAI LIEU THAM KHAO

[1]H. Sung, etal. (2021), “Global cancer statistics 2020: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in 185
countries”, CA: a Cancer Journal for Clinicians, 71(3), pp.209-249.

[2] X. Zhang, et al. (2014), “An integrated analysis of SOCSI down-
regulation in HBV infection-related hepatocellular carcinoma”, Journal
of Viral Hepatitis, 21(4), pp.264-271.

[3] J.J.H. Tang, et al. (2020), “JAK/STAT signaling in hepatocellular
carcinoma”, Hepatic Oncology, 7(1), DOI: 10.2217/hep-2020-0001.

[4] S. Huang, et al. (2020), “SOCS proteins participate in the
regulation of innate immune response caused by viruses”, Frontiers in
Immunology, 11, DOI: 10.3389/fimmu.2020.558341.

[S]P.Y. Chu, et al. (2010), “Epigenetic alteration of the SOCSI gene
in hepatocellular carcinoma”, Swiss Medical Weekly, 140, DOI: 10.4414/
smw.2010.13065.

[6] https://www.bio-rad.com/webroot/web/pdf/lst/literature/
Bulletin_5279.pdf.

[7] K. Ki, et al. (2016), “Alpha-fetoprotein-targeted reporter gene
expression imaging in hepatocellular carcinoma”, World J. Gastroenterol.,
22(27), pp.6127-6134.

[8] N.X. Hoan, et al. (2017), “SOCS3 genetic variants and promoter
hypermethylation in patients with chronic hepatitis B”, Oncotarget,
8(10), pp.17127-17139.

[9] R.N. Aravalli, C.J. Steer, ENN.K. Cressman (2008), “Molecular
mechanisms of hepatocellular carcinoma”, Hepatology, 48(6), pp.2047-
2063.

[10] M.G.M. Khan, et al. (2020), “Prognostic significance of SOCS!
and SOCS3 tumor suppressors and oncogenic signaling pathway genes in
hepatocellular carcinoma”, BMC Cancer, 20(1), pp.1-18.

[11] H. Goyal, Z.D. Hu (2017), “Prognostic value of red blood cell
distribution width in hepatocellular carcinoma”, Annals of Translational
Medicine, 5(13), DOI: 10.21037/atm.2017.06.30.

14



DOI: 10.31276/VIST.63(12).15-18 Khoa hoc Y - Duoc n——

Bdo co mdt s0 trwdmg hop kham nhiém sdc thé trong chan dodn trude sinh
va s0 sanh ket qua twong {mg sau sinh
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Ngay nhan bai 7/5/2021; ngay chuyén phan bién 11/5/2021; ngay nhan phan bién 31/5/2021; ngay chip nhéan ding 4/6/2021

Tom tit:

Thé kham nhiém sic thé (NST) trong chin doan truwde sinh 1a mdt van dé phire tap, giy boi rdi trong nhan dinh
kham that hay gid, do dé thu’o’ng gay kho khin trong tw vén di truyén Trong nghlen clru nay, cac tac gia bao cao 5
truwong hgp kham NST trong chin doan karyotype trudc sinh va so sanh véi két qua karyotype twong rng cua tré
sau khi ra doi. Té bao dich 6i va mau ngoai vi dwge lam NST theo phwong phap gidn tiép va phén tich NST theo
tiéu chuin ISCN 2016. Miu dwgc thu thip va phén tich, nghién ciru tai Bénh vién Pai hoc Y Ha Ndi tir nim 2017
dén 2020. Két qua cho théy, c63 tru’o’ng hop kham NST bét thu’o’ng trude sinh nhung cho két qua NST binh thwong
sau sinh va 2 truwong hop kham NST bat thlro'ng truée sinh cho két qua NST mau ngoai vi bat thwong sau sinh. Cac
thong tin nay gop phan cung cap nhirng bang chirng quan trong dé tién lwgng cac truweong hop kham NST trong chin

dodn trude sinh va tw vin di truyén tot hon cho ngudi bénh.

Tir khéa: chin doan sau sinh, chian do4n trwéc sinh, thé kham gia, thé kham that.

Chi s6 phén loai: 3.2

- £ A
Dat van de

Karyotyping (1dp ban db NST) tirdich 6 bi duoc coi 1a mot
phuong phap tiéu chuén trong chan doén céc bat thuong di
truyén NST cuia thai true sinh. Tuy nhién, thé kham trong
chan doén trudc sinh phirc tap ca trong chan doan ciing nhur
tién luong kiéu hinh cua thai, giy nhiéu kho khan trong tur
van di truyén trude sinh. Kham NST 14 hién tuong sinh hoc
khi ¢6 it nhit 2 dong té bao c6 kiéu karyotype khac nhau
cung ton tai trong mot co thé duoc phat trién tir mot hop tir
don. Thé kham tir dich 6i tuy mirc d§ ma co tién lugng kham
that va gia khac nhau véi 3 muc d6 (I, II va III) [1]. Biéu
hién 1am sang cua thé kham hay thay doi tuy vao cac dong
té bao bat thudng, co quan va ty 16 kham, do dé rat khé xac
dinh kiéu hinh chinh xac ma thai nhi s& phat trién hudng t6i.
Su khong dong nhit giita két qua cua cac phuong phap chén
doan khac nhau hay su khac biét két qua gitra chan doan
trudc va sau sinh ciing 14 nhiing tinh trang bat thuong can
dugc quan tim. Y vin thé gidi di co nhiéu nghién ctru va
bao cao lién quan dén cac dang kham phé bién, nhat 1a bt
thuong cAu tric NST thuong, kham 1€ch bdi NST thuong,
kham marker va kham lién quan dén NST gi6i tinh [2, 3].
Trong nghién ctru nay, ching toi bao cao 5 truong hgp kham
NST trong chan doan karyotype trudc sinh va so sanh voi
két qua karyotype mau ngoai vi cua tré sau khi ra doi. Té
bao dich 6i va méau ngoai vi duge lam NST theo phuong
phap gian tiép va phan tich NST theo tiéu chuén ISCN 2016.
Céac mau kham dugc danh gia it nhit 50 cum té bao ky gitra

“Tac gia lién hé: Email: doankimphuong@hmu.edu.vn
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& 2 1an nudi cdy doc lap. Két qua cia nghién ciru cung cip
thém cac thong tin quan trong dé tién luong cac truong hop
kham NST trong chén doan trudc sinh va thue hién tu vén
di truyén t6t hon cho ngudi bénh.

Bao cao ca bénh
Truwong hop 1

Thai phu 39 tudi duge chi dinh choc hat dich 6i 1am
chan doan trude sinh lc thai 18 tuan do xét nghiém sang
loc huyét thanh me c¢6 nguy co thai Down la 1/203. Két
qua karyotype cua thai thu dugc tir 2 flask nuéi cdy té bao
di riéng biét 1a 45,X[38]/47,XYY[38]. Ky thuat dinh luong
huynh quang (QF-PCR) bing may giai trinh tw gen 3500
(Applied Biosystems, Life Technologies, My) tir cac té bao
bi twoi khong phat hién bat thuong trén cac NST khao sat.
B& me ¢6 kiéu hinh va karyotype tir té bao mau ngoai vi 1a
binh thuong. Trong thai ky, sidéu 4m phat hién thay diy ron
nho va thai nhi ting can cham trong 2 thang cudi, nhung
khong thdy cac ddu hiéu phat trién gidi tinh bat thuong &
thai. Tré sau sinh c6 biéu hién cham phét trién tinh than
(n6i, nghe, hiéu kém hon tré cung ltra tudi) theo bang danh
gia sy phat trién tinh than van dong tré em cua Bo Y té. Tré
phat trién gi6i tinh theo xu huéng nam, cic ddu hiéu bt
thuong phat trién gidi tinh chua dugc phat hién. Nubi cay té
bao mau ngoai vi ctia tré sau sinh cho két qua karyotype 1a
47,XYY[60]/46,XY[60].
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Abstract:

Chromosomal mosaicism in prenatal diagnosis is
a complex problem that confuses the perception of
true mosaicism or pseudomosaicismand often causes
difficulties in genetic counseling. In this study, the
authors reported 5 cases of chromosomal mosaicism in
prenatal karyotype diagnosis and compared them with
the corresponding karyotype results of children after
birth. Amniotic fluid and peripheral blood cells were
prepared chromosomal metaphase by culture method
and chromosomal analysis according to ISCN 2016
standards. Samples were collected and analysed at
Hanoi Medical University Hospital from 2017 to 2020.
There were 3 cases of abnormal prenatal chromosomal
mosaicism, but the postnatal results were normal, two
cases of abnormal prenatal chromosome mosaicism, but
had abnormal peripheral blood postnatal chromosome
results. These results, together with discussion, will
provide more valuable information for the prognosis of
chromosome mosaicism cases in prenatal diagnosis and
give better genetic counseling for the patients.

Keywords: postnatal diagnosis,
pseudomosaicism, true mosaicism.

Classification number: 3.2

prenatal diagnosis,
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Truong hop 2

Thai phu 45 tudi dugc chi dinh choc hut dich &i dé chan
doan trudce sinh lac 18 tudn do xét nghiém sang loc huyét
thanh me c6 nguy co thai Down 1a 1/106. Két qua karyotype
khi nudi cdy té bao 4i 1a 46,XY[28]/46,XX[24]. 2 dong té
bao nay chi xuat hién & 1 flask nuéi cdy. Ky thuat QF-PCR
tir cac té bao 6i twoi khong phat hién bat thuong trén cac
NST khao sat. Khong phat hién thdy bat thuong hinh thai
clia thai trong sudt thai ky. Tré dugc sinh ra khi du thang, sau
sinh phat trién tim than va van dong binh thudong. Nudi ciy
té bao méau ngoai vi sau sinh cua tré cho két qua karyotype
1a 46,XY (danh gia 60 cum NST ky gitra).

Truong hop 3

Thai phu 27 tudi duge chi dinh choc hut dich &i dé chan
doan trudce sinh lac 19 tuan do xét nghiém sang loc huyét
thanh me c6 nguy co thai Down 1a 1/116. Nubi cdy té bao
6i cho karyorype 1a 46,XY,t(4;6;11)(pl15.2;p21.1;p15)
[3]/46,XY[48]. Dong té bao bat thuong nay chi xuat hién
& 1 flask nuéi cay. Ky thuat QF-PCR tir cac té bao 6i tuoi
khong phat hién bat thuong trén cac NST khao sat. Tré dugc
sinh ra sau mot thai ky binh thudng, sau sinh tré c6 cac mdc
phat trién tdm than va van dong binh thuong. Nudi cay té
bao mau ngoai vi ctia tré sau sinh cho két qua karyotype 1a
46,XY (danh gia 60 cum NST ky giira).

Truwong hop 4

Thai phu 23 tudi dugc chi dinh choc hut dich 6i dé
chén doan trude sinh lac 19 tuan do xét nghiém sang loc
huyét thanh me c6 nguy co thai Down 1a 1/210. Nudi ciy
té bao 6i cho két qua karyotype 1a 46,XY,t(1;2)(q12:9310)
[51/46,XY[50] chi & 1 flask. K§ thuat QF-PCR tir céc té bao
6 twoi khong phat hién bat thuong trén cac NST khao sat.
Trong sudt thai ky khong phat hién thiy cac bat thuong hinh
thai ctia thai trén siéu 4m. Sau sinh, tré c6 cdc mbc phat trién
tam than va van dong binh thuong. Nudi cdy té bao mau
ngoai vi cua tré sau sinh cho karyotype 46,XY.

Truwong hop 5

Thai phu 37 tudi dwoc chi dinh choc hat dich 6i 1am chan
doan trudce sinh lac 17 tudn do xét nghiém sang loc huyét
thanh me c6 nguy co thai méc Trisomy 18 1a 1/92. Nudi cay
té bao 6i cho két qua karyotype 1a 46, XY t(1;5)(p36.3;q31)
[71/46,XY[163] ¢ ca 2 flask nudi cdy. Ky thuat QF-PCR
tir cac té bao 6i tuoi khong phat hién bat thuong trén cac
NST khao sat. Tré dugc sinh ra sau mot thai ky binh thuong,
sau sinh ¢6 cic mdc phat trién tim than va van dong binh
thuong. Nudi cdy té bao tir mau ngoai vi tré sau sinh cho két
qua karyotype 1a 46,XY.

Pic diém 5 truong hop néu tréu dugc tom tit & bang 1.
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Bang 1. Thong ké dic diém 5 trwdng hop bao cao.
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Ca bénh Truwong hop 1 Truong hop 2 Truwong hop 3 Truong hop 4 Truong hop 5
Tuan thai (tuin) 18 18 19 19 17
Sang loc huyét thanh me Sang loc huyét thanh Sang loc huyét thanh Sang loc huyét thanh Sang loc huyét thanh me co

Chi dinh choc bi

¢6 nguy co thai bi Down la
1/203

me c6 nguy co thai bi
Down la 1/106

me c6 nguy co thai bi
Down la 1/116

me c6 nguy co thai bi
Down la 1/210

nguy co thai méc Trisomy 18
la 1/92

46, XY,(4:6:11) o , ,
Karyotype truéc sinh flask 1 45,X[23)47,XYY[22] 46.XY[28]/46,XX[24]  (p15.2:p21.1;p15) SRGIaPED) ST ek
[5)/46,XY[50] [4)/46,XY[93]
[3)/46 XY[48]
Karyotype truéc sinh flask 2 45, X[15/47,XYY[16] 46,XY 46.XY 46,XY SO iR e

[3)/46,XY[70]

Khong phat hién bét

Khong phat hién bét

Khong phét hién bét

QF-PCR tir mau dich 4 tuoi KP ong phit hle;nﬂbat'thuorng thuong trén cac NST thuong trén cac NST thuong trén cac NST K?ong phit h1¢n1bat'thu0‘ng
trén cac NST khao sat .o .o .o trén cac NST khao sat
khao sat khao sat khao sat
Karyotype sau sinh 47,XYY[60]/46,XY[60] 46,XY 46,XY 46,XY 46,XY

Dénh gia tim than van dong

Cham phit trién tinh thin:
ndi duge 3 tir, goi dap cham,

Phat trién tim thin, vin

Phat trién tAm thin, vin

Phat trién tim than, vin

Phat trién tam thin, van dong

sau sinh dong binh thuong

chua noi dugce cau phtec tap

dong binh thuong dong binh thuong binh thudng

Tubi danh gia sau sinh (thang) 37 26

46 27 24

Céc murc do kham trong 1ap karyotype tir t& bao dich
i dugce chia ra 1am 3 mire d6: mie d6 I duoc xac dinh khi
chi c6 mot té bao bat thuong don 1¢; mtc do II dugc xac
dinh khi c6 nhiéu té bao c6 cung bit thuong trong mot flask
hodc clone don 1é; mie do I duoc xac dinh khi ¢6 nhiéu
té bao co cling bat thuong & nhiéu flask hodc clone khac
nhau va thuong dugc coi la kham that sy [1]. Trong mdt
s6 nghién ctru, kham mirc d6 I da dugc quan sat thiy & 5%
cac mau nude 6i nudi cdy va duge bao cao 1a khong ¢ ¥
nghia 1am sang, ty 18 gia kham lién quan dén nhiéu té bao 1a
0,7-1,07%. Trong sb d6, hon 80% céc truong hop duoc bao
céo 1a binh thuong, ty 1é kham that trong nudi ciy dich 6i
1a 0,37% [4, 5]. Tuy nhién, su tién lugng nay khong phai 1a
tuyét d6i khi van c6 cac truong hgp kham mirc d6 1 va II tir
té bao dich 6i nhung lai cho Kkét qua kham thyc su tr co thé
cua thai. Trong bao cdo nay, cac truong hop 2, 3 va 4 phu
hop véi cac hién tugng gia kham. Ca 5 truong hop bao cdo
déu choc 6i chan doan trude sinh do sang loc huyét thanh
nguy co cao ma khong phat hién thiy bt thuong hinh thai
cua thai.

Céc phuong phap di truyen phan t& nhu QF-PCR phat
hién duoc cac bit thuong sé lwong 5 loai NST: 13, 18, 21,
X va Y. Phuong phap nay duoc thuc hién véi mau dich té
bao 6i khong qua nudi cdy nén cho két qua nhanh chong
trong vong 24 gio, han ché sy xuét hién cac bat thudong
trong qua trinh nudi cdy dai ngay - dugc thé hién rd trong
truong hop 2. Ca bénh nay co két qua karyotype kham 2
dong té bao XX/XY nhung phuong phap QF-PCR cho két
qua binh thuong, trung hop voi karyotype sau khi tré sinh
ra la 46,XY. Tuy nhién, k¥ thuat QF-PCR khong phat hién
dugc cac bat thuong cau tric khi khong co sy mat can bang
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vat chét di truyén (truong hop 3, 4). Day la cac bat thudng
chuyén doan chi xuét hién & 1 1an nudi cdy vdi ty 18 thiy
<10% va khong xuat hién & 1an nuéi cdy doc lap khac, co
thé giai thich bang hién tugng gia kham da xuat hién trong
qué trinh nudi cdy té bao dai ngay [6, 7]. Ludn diém nay
duoc khang dinh thém boi karyotype cua tré sau khi ra doi
binh thuong 12 46,XY, danh gia cac mdc phat trién tinh than
van dong cua tré trong ngudng binh thuong.

Su phuc tap cia thé kham trong chin doan trude sinh
con thé hién & su khong tuong dong két qua cta chin doan
trudce va sau sinh. Truong hop 1 va 5 c6 kham muc do 111
voi tién lugng 1a cac kham that, nhung két qua karyotype
chan doén sau sinh tir mau ngoai vi lai cho ra mot két qua
khac voi tir t& bao bi. Tt ca su kiém soat chét lugng xét
nghiém ndi b da cho phép loai tru tru&mg hop trao d6i mau
va nhlem té bao me. Su khac biét két qua karyotype giira té
bao 6i va té bao mau ngoai vi sau smh 1a mot tinh trang rat
bat thuong, di duge bao cao & mot sd nghién ciru trude day
[8, 9]. Su khong nhat quan nay c6 thé bit ngudn tir sy kham
gidi han & cac co quan khac nhau. Nhung ddy ciing c6 thé
1a két qua cuia su chon loc wru thé cac dong té bao trong qua
trinh phat trién cua thai. Su chon loc tu nhién chéng lai cac
su bat thuong xay ra ¢ thai lam tang kha nang song sot ciing
nhu han ché cac bat thudng co thé xay ra ¢ thai trong nhimng
thé kham thuc su, duoc thé hién trong truong hop 5 cia
nghién ctu nay. Tuy nhién, su chon loc nay khong xay ra
dong déu & ca 2 gidi, nam gidi co xu hudng chon loc tét hon
dé lai cac bat thuong co su can bﬁng vat chat di truyén, duoc
cho 14 ¢6 lién quan dén dén sy c6 mit caa NST Y. Trong
khi do, nl gidi lai c6 su chon loc kém hon, dan dén ty 1¢ nit
gidi c6 sy kham cac dong té bao bat thuong khong can bang
vét chét di truyén cao hon nam gidi [10]. Truong hop 1 goi
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¥ hién tugng phoi thai co su suy giam cac dong té bao bat
thuong 45,X dé lam tién dé cho mot thai ky thuan lgi. Pong
thoi voi dong 45,X, dong té bao thi 2 ciing bat thuong XYY
c6 thé gay nén phan ly khong dong déu trong nguyén phén,
tao ra co thé tré sau sinh co karyotype 1a 47,XYY/46, XY
v6i biéu hién cham phat trién tinh than.

Két luan

Céc phat hién kham NST trong chan doan trudc sinh gay
kho khin trong tién lugng di truyén cua thai. Tién luong nay
con phu thude vao biéu hién twong quan kiéu gen - kiéu hinh
ctia thé kham rat nhiéu. Trong thé kham, mutc d6 kham va
loai kham khong ¢6 sy twong quan ty 1¢ v6i biéu hién kiéu
hinh ctia ngudi mang thé kham. Biéu hién 1én kiéu hinh cta
dong té bao bt thuong con phu thudc vao loai kham, co
quan, ty 1& kham & timg co quan, qua trinh phat trién cia
timg ca thé khién cac dong té bao bat thudng bi wrc ché hodc
tang cuong biéu hién. Hiéu biét vé nhitng co ché nay két
hop vé6i cac xét nghiém nudi cdy té bao, khong nudi cdy té
bao (QF-PCR) dé loai trir truong hop kham chi xuat hién
trong qua trinh nudi cdy dai ngay ma khéong xuat hién &
thai. Bén canh do, can danh gia NST ¢ it nhat 2 1an té bao
nudi céy doc 1ap v6i mot mau dich i. Sau cung, dé tu van
di truyén trude sinh nhimg mau kham NST, can phdi hop
cac két qua siéu am hinh thai va xem xét ddy du cac yéu t6
anh huong dén thai ky dé tién lugng va dua ra sy tu van di
truyén tot nhat cho ngudi bénh.
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0 benh nhan miic mot so benh thong thu’O’ng dén kham
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Tém tit:

Muc tiéu cia nghlen ciru nham xic dinh ty 1 E. coli mang gen mi hoa sinh ESBL (Extended-spectrum beta-lactamase)
6 bénh nhan mac mgt 50 bénh thong thuwong dén kham tai tuyen y té co s¢ & 8 tinh, thanh pho tai khu vwe mien Bic
(Ha No¢i, Ha Nam, Hai Dwong, Bic Ninh), Trung (Thira Thién - Hué, Khanh Hoa) va Nam (Cén Tho, Bén Tre) cua
Viét Nam. Nghlen ciru cat ngang trén nhirng nguwoi co cac tri€u chu’ng nhlem khuin tiéu chady, viém du'(mg tiét niéu,
nhiém khuan da va ho hap tai tram y té xa; sir dung b cau héi thiét ké siin dé thu thap théng tin dich té hoc va thu
thiap miu bénh pham dé nudi cay, phan lap va xét nghiém E. coli mang gen ma hoa sinh ESBL bang ky thuat PCR.
Két qua cho thay, ty 1¢ vi khuin E. coli mang gen mi ho4 sinh ESBL kha cao (57,4%), cao nhit ¢ vi khuan E. coli trén
mAu bénh phﬁm cua triéu chirng tiéu chay (65,4%), sau d6 dén nhiém Khuan tiét niéu (22,1%), viem ph61 (8,82%) va
nhiém khuin da (3,68%). Ty 1¢ dong nhiém 2 gen chiém 40,9%. Gen TEM chiém 88,2% va CTX-M 51%. Ty 1é mang
gen nay ¢ cac mau bénh pham khac nhau ciing khac nhau. Ching vi khun E. coli phén lap dwoc tal khu vee mién
Nam c6 nguy co' mang gen mi héa sinh ESBL khang khang sinh chi bang 42% so v6i khu vire mién Bic (RR=0,42,
p<0,001). Nhirng gia dinh c6 sir dung khang sinh ¢6 ty 1¢ nhiém vi khuin mang gen ma hoa sinh ESBL cao hon so

véi cac gia dinh khong st dung khang sinh.

Tir khoa: E. coli, ESBL, gen khang khang sinh, khang khang sinh, khang sinh.

Chi s6 phdn loai: 3.3

Dat van de

ESBL 1a cac enzyme do vi khuédn sinh ra, ¢ kha ning lam bat
hoat céc thudc nhom P-lactam, vi vy cac vi khuan ¢ enzyme
nay c6 kha nang khang lai cac khang sinh nhom B-lactam. ESBL
thudng dugc tim thiy trong céc nhom Enterobacteriaceae, hay
gip O E. coli. E. coli 1a vi khuan song cong sinh trong dudng
tiéu hoa nhung cling 1a mdt trong nhiing tac nhan gay bénh kha
phé bién khéc ¢ nguoi nhu nhidm khuan tiét niéu va huyét. E.
coli sinh ESBL dang lam ting mdi lo ngai vé strc khoé toan cau
do cac plasmid cia vi khun nay khong chi mang gen ma hoa
sinh ESBL ma con kém cac gen khang khang sinh khac, vi vay
chung c6 thé khang ddng thoi nhiéu loai khang sinh [1, 2]. Bén
canh do, E. coli mang gen ma hoa sinh ESBL con c6 kha nang
truyén céc gen khang khang sinh tir thé hé vi khuan nay sang
thé hé khéc, 1am tram trong hoa tinh trang khang khang sinh
trong cong dong va gay ra nhitng khé khin trong diéu tri lam
sang [1, 3]. Trén thé gi6i, ty 1é nhidm E. coli sinh ESBL chiém
5-62%, dic biét 1a cac nude khu vue Nam A va Trung Qudc
chiém ty 1& trén 50% [4]. Tai Viét Nam, ty 1& nhiém E. coli
sinh ESBL la tuong doi cao (18-57,3% trong bénh vién) [3].

C6 3 loai gen chinh ma hoa sinh ESBL, bao gém TEM,
SHV va CTX-M. Cac E. coli mang nhiing gen ma hoa sinh

“Tac gia lién hé: Email: ttmh@nihe.org.vn
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ESBL khéc nhau sé c6 tac dong dén cac khang sinh khac nhau
[5]. Truéc ddy, ESBLs thuong dugc tim thay o hau hét cac
chiing phan 1ap tir cac truong hop nhiém khudn bénh vién. Cac
chiing E. coli sinh ESBL gan day d4 duoc bao céo tir cac bénh
nhiém tring cong dong. Do do, can ¢6 nhing sb liéu vé E. coli
sinh ESBL dé dua ra nhimng khuyén céo vé sir dung khéng sinh
thich hop.

Cac nghién ciru c6 lién quan dén E. coli sinh ESBL tai Viét
Nam chu yéu tai bénh vién, rat it cac nghién ctru dugc thuc
hi¢n ¢ cong déng. Mot sb nghién cuu dugc thuc hién ¢ ngoai
bénh vién nhu nghién ctru trén ngudi khoé manh ¢ xa Nguyén
X4 (Thai Binh) va xa Thanh Ha (Ha Nam). Tuy nhién, nhiing
nghién ctru nady chi thuc hién trong pham vi 1 xa va trén 1
loai mau bénh phém [6, 7]. Nhiing thong tin vé c4c loai nhiém
khudn do E. coli, ddc diém sinh hoc phan tir cta E. coli sinh
ESBL va céc yéu t6 lién quan dén khang khang sinh tai cong
dong chua dwoc chii y. Do d6, ching t6i thuc hién nghién ctru
nay nham xéc dinh ty 1¢ E. coli mang gen ma hoa sinh ESBL
khang khang sinh phan lap duoc tir cac loai mau bénh pham
khéc nhau cta bénh nhan dén kham tai tram y té x4 trén dia ban
8 tinh, thanh phd dé co buc tranh rong hon vé van dé sinh hoc
phan tir khang khang sinh cua vi khudn nay.



s Khoa hoc Y - Duoc

Prevalence of Escherichia coli
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Abstract:

The objective of the study was to determine the
prevalence of E. coli carrying the gene encoding ESBLs
in patients with common diseases visiting primary health
care centres in 8 provinces of the Northern region (Ha
Noi, Ha Nam, Hai Duong, Bac Ninh), the Central region
(Thua Thien - Hue, Khanh Hoa), and the Southern
region (Can Tho, Ben Tre) of Vietnam. A cross-sectional
study was implemented on patients with symptoms of
diarrhea, urinary tract infections, skin infections, and
respiratory infections. The study used questionnaires
to collect epidemiological information and samples to
culture, isolate and test E. coli carrying genes encoding
ESBLs by PCR technique. The results showed that the
percentage of E. coli bacteria carrying genes encoding
ESBLs was relatively high (57.4%), the highest rate was
in E. coli bacteria on patients with diarrhea (65.4%),
followed by urinary tract infections (22.1%), pneumonia
(8.82%) and skin infections (3.68%). The rate of co-
infection with two genes accounted for 40.9%. The TEM
gene was dominant (88.2%), followed by the CTX-M
gene (51%). Different types of specimens were also
found to have a different rate of carrying this gene. E.
coli isolated in the Southern region has a lower risk of
carrying genes encoding antibiotic-resistant ESBL, only
42% of the Nothern region’s rates (RR=0.42, p<0.001).
Families that used antibiotics also had a higher rate of
being infected with bacteria carrying genes encoding
ESBLs than families that did not use antibiotics.

Keywords: antibiotic resistance, antibiotic resistance
genes, antibiotics, E. coli, ESBL.

Classification number: 3.3
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Poi tuong va phuong phap nghién ciiu
Déi twong nghién civu

Bénh nhén duoc xé4c dinh nhidm khuan da, tiét niéu, tiéu chay
va viém phdi (theo dinh nghia ca bénh cua nghién ctru c6 tham
khdo dinh nghia cua T6 chire Y té thé gioi - WHO va Trung tim Dy
phong va Kiém sodt bénh tat My) dén kham tai tram y té xd dugc
chon vao nghién ctru. Tiéu chuén loai trir a phu nir c6 thai hoac
nguoi khong c6 du nang lyc hanh vi.

Nghién ctru duge thyc hién ¢ 8 xa cua 8 tinh, thanh phé tai khu
vuc mién Béc (Ha N¢i, Ha Nam, Hai Duong, Bic Ninh), Trung
(Thira Thién - Hué, Khanh Hoa) va Nam (Can Tho, Bén Tre) trong
nam 2018-2019.

Thiét ké nghién cieu: nghién ciru md ta cit ngang.

Cé mdu nghién citu

1 498 bénh nhan co tri¢u chimg ctia mdt trong 4 bénh duoc thu
tuyén vao nghién ctru. Tuy nhién, chi c6 1.427 doi tuong dugc dua
vao phan tich thong tin do dam béo tinh day du cua s6 li¢u duge
thu thap.

Phwong phdp chon miu

Str dung phuong phép chon mau chu dich 601 voi tuyen tinh (4
mién Bic, 2 mién Trung va 2 mlen Nam), tuyén huyén (mi tinh,
thanh phd chon 1 huyén), tuyen xa (moi huyén chon 1 x3). Chon
toan b bénh nhan mac viém ph01 tiéu chay, nhiém khuén tiét ni¢u
va da dén kham tai 8 tram y te xd cua 8 tinh, thanh phd néu trén
trong nam 2018-2019. 4 loai mau bénh phim duoc thu thap cho 4
loai triéu chiing bénh: miu mi véi nhiém khuan da, nudc tiéu véi
nhiém khuén tiét niéu, mau phan trén bénh nhan tiéu chay va dich
ty hau v6i viém phoi.

Bién sé/chi s6 nghién ciru

Bién s6 sir dung dé xdy dung cau hoi dugc tham khao tir két
qua cac nghién cuu da trién khai, cac bai bao khoa hoc da duogc
cong bd va tai liéu huéng dan ciia WHO, ¢6 diéu chinh phu hop
véi thue té cua Viét Nam, cu thé:

- Nhom bién s6 nghién ctru thong tin chung cua dbi tuong
gom: tudi, gidi, dan toc, hon nhan, trinh d hoc van, nghé nghiép,
tinh trang kinh t&.

- Nhém bién s6 vé tinh trang co vi khuén E. coli, E. coli mang
gen ma hoa sinh ESBL khang khang sinh nhw CTX-M, TEM.

- Nhom bién s6 cac yéu t6 lién quan: doi tuong sir dung khang
sinh, gia dinh c6 st dung khang sinh, st dung khang sinh trong
chan nudi, v¢ sinh mdi truong xung quanh nha o, dich vu y te.

Phwong phap thu thdp thong tin

Sau khi dwgc ddi chiéu phu hop véi tiéu chuan lya chon va
loai trir, dbi tuong nghién ctru s€ dugc cung cap thong tin, ky thoa
thuén tham gia nghién ctru va phong van cdc cau hoi lién quan aé
thu thap céc thong tin cho cac bién s6 trén. Bién sb dugc st dung
dé xay dyng cau hoi duoc tham khao tir két qua cac nghién ciru da
trién khai, céc bai bdo da duge cong b6 va tai licu huéng dan cia
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WHO, ¢6 diéu chinh phi hop véi thyc € cua Viét Nam. Sau do,
d6i twong tham gia nghién ctru dwgc 14y mau bénh phim va dua
v& Phong thi nghiém Khang khang sinh ctia Vién Vé sinh Dich t&
Trung wong luu trit va xt ly. Viée ldy mau bénh pham, van chuyén
va bao quan duge thyc hién theo quy trinh xay dyng cho nghién
ctru va duoc Hoi ddng dao dirc trong nghién ciru y sinh hoc ctia Vién
V¢ sinh Dich t& Trung wong thong qua trude khi trién khai.

Xir Iy va phan tich sé liéu

Thu thdp bénh phdm: mau bénh pham dugc thu thap, bao quan
trong ong v0 trung chira mo1 truong bao quan than hoat tinh, van
chuyén tir tram y té x hang ngdy va luu gitr tai Trung tam Y té dy
phong tinh, thanh pho & diéu kién -20°C. Méu duoc van chuyen vé
Phong thi nghiém Khéang khang sinh, Vién V¢ sinh Dich t& Trung
uong hang thing ¢ nhiét do thuong, duge dong goi theo ding
nguyén tic dong goi van chuyén méau theo quy dinh ctia BY Y té.

Phuwtong phdp nuéi cay: duoc tién hanh theo thuong quy xét
nghiém dé phan 1ap va dinh danh E. coli ctia phong thi nghiém.
Miéu bénh pham dugc cdy phan ving trén mi truong MacConkey
c6 khang sinh Cefazeptidime, 0 hiéu khi 37°C/18-24 gio. Lya chon
khuan lac nghi ngd E. coli mau d6 hong, co két tiia mudi mat dé
dinh danh bang may Maldi-tof.

Phwong phdp xét nghiém bang kf thudt PCR: céc khuén lac
E. coli sau d6 dugc cay thuan, giir ching, tich DNA bang phuong
phap nhiét d - dich n6i thu dugc lam khudn cho phan ung PCR
phat hién gen khang khéng sinh. 2 cip moi dwgc sir dung trong
k¥ thuat PCR 1a TEM (TEM-F: TTTTCGTGTCGCCCTTATTCC;
TEM-R: CGTTCATCCATAGTTGCCTGACTC) va CTX-M
(CTX-M F: CGATGTGCAGTACCAGTAA; CTX-M R:
TTAGTGACCAGAATCAGCGG). Pha hdn hop phan (mg PCR
v6i thanh phan phan tmg nhu sau: 10 pl 2X Go Taq Master Mix
(Promega, MJ), 0,2 ul mdi xudi/nguoc (ndng do 2 pemol/phan
tng), 2 pl khuon mau ADN va 7,6 ul nudc siéu sach (Invitrogen,
Mg). Chu trinh nhi¢t cua phan tmg PCR: 94°C trong vong 5 phut,
lp lai 30 chu ky gdm bién tinh & 95°C trong 60 gidy, bt cip &
55°C trong 60 giay, kéo dai ¢ 72°C trong 60 gidy, kéo dai ¢ 72°C
trong 7 phut. San phim PCR duogc phat hién va phan tich qua dién
di trén thach Agarose 1,5% véi thang chuan 100 bp [8].

S6 liéu dich té: bd cau hoi duge nhap bang Epidata V3.1, quan
Iy va phan tich bang STATA V15.0. Cac phiéu thu thap thong tin
bi thiu tir 15% tong so truong thong tin can thu thap da duoc loai
bo trong qué trinh 1am sach s liéu. Cac phiéu thiéu dudi 15% ma
khong thu thap duoc céc thong tin con thiéu s& dugce bd sung bang
cach gén gia tr pho bién, gia trj trung binh tinh toan dugc tir cac
phiéu thong tin khac.

Tinh toan tan suit, ty 1€, trung binh, do 1¢éch chuan, trung vi,
tlr phan vi, so sanh sy khac bi¢t gilta cdc nhom bang kiém dinh
ANOVA, »*...

Ty suat nguy co twong ddi (relative risk - RR) va mo hinh
hoi quy log - nhi phan dugc sir dung thay cho ty suat chénh (OR)
va md hinh hdi quy logistic @& dam bao dua ra duoc két qua
chinh xac hon, ddc biét 1a trong nghién cuu vai ty 1¢ vi khuan
mang gen mi héa sinh ESBL tinh toin dugc twong dbi lon.
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Dao dirc trong nghién ciru

Nghién ctru dam bao cac nguyén tic y dirc va dugc Hoi dong
dao diic trong nghién ctru y sinh hoc ciia Vién Vé sinh Dich té Trung
vong thdng qua trude khi trién khai tai IRB-VNO01057-38/2016 cép
ngay 21/10/2016.

Két qua

Trong s6 1.498 ddi tugng thu thap, ¢ 1.427 (95,3%) ddi tugng
¢6 phi€u thong tin dugc thu thap day du (so truong thong tin thicu
dudi 15% tong so thong tin can thu thap) duge dwa vao phan tich.

Bang 1. Pac diém nhan khau hoc cta déi tweng nghién ciru.

Pic diém S6 lwgng TY 18 (%)
Nhém tuéi (n=1.427)

<18 460 32,2
18-29 141 9,9
30-45 275 19,3
46-60 303 21,2
>60 248 17,4
Gidi tinh (n=1.427)

Nam 671 47,0
Nit 756 53,0
Tinh/thanh phé (n=1.427)

Ha Noi 197 13,8
Ha Nam 200 14,0
Béc Ninh 198 13,9
Hai Duong 200 14,0
Thira Thién - Hué 135 9,5
Khanh Hoa 199 13,9
Cén Tho 200 14,0
Bén Tre 98 6,9
Nghé nghiép (n=1.427)

Tré em/hoc sinh 433 30,4
Lam rujng/hoa mau 438 30,7
Isdg‘lény \;iééc tai/lién quan dén cham 25 1.8
Can b nha nudc 99 6,9
Nobi tro 169 11,8
Can bo thu y/truc tiép chan nuoi 2 0,1
Cong nhan/vién chirc nghi huu 101 7,1
Khéc (cong nhan, budn ban...) 160 11,2
Tién si bgnh man tinh (n=1.427)

Co 182 12,7
Khéng 1211 84,9
Khong biét 34 2,4

Poi twong tham gia nghién ctu chu yéu 1a nguoi <45 tudi
(61,4%), trong d6 ngudi dudi 18 tudi chiém t6i 32,2%. Ty 1é nam
va nit tham gia nghién ciru kha twong dong. Ty 1é ca bénh tir cic
tinh ciing dong déu trir Bén Tre va Thira Thién - Hué ¢6 s6 luong
ca bénh thap hon so v6i céc tinh con lai. Phan 16n nguoi tham
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gia nghién ctu 1a tré em/hoc sinh hodc nguoi lam ndng nghiép
(61,1%), cung twong tmg vdi ty 1€ cao ngudi khong bi€t chir hodc
¢o trinh d9 hoc van tieu hoc (bang 1).

Bang 3. Mot sé yéu t6 lién quan téi dic diém mang gen sinh ESBL
cla vi khuan E. coli tai cong ddng trong mé hinh hdi quy don bién.

Mang gen sinh  Khdng mang gen

2 A x . . Dic difm . . c p-value  RR(KTC95%)  p-value
Trong tong s6 1.427 mau thu thdp tir cic doi tuong tham gia L LREY)  cinsiisll)
nghién cuu dugc chan doan nhiém khuan duong tiét ni€u, nhiem  Khuvye (1=237) <0,001
khuan da, tiéu ‘chéy va Viém phoi vdi s0 mau thu dugce tir 4 nhdom — \idn pée 10(65,1%) 59 (349%) 1
nay laﬁtuong;dongAnhe‘lu, $O lu?ng chugg E. coli plian 12_1P dgqc tu 4 b Trung HELY%  7089% 094064138 041
loai bénh pham trén 1a 237 chung (chiém 16,6% tong s6 mau bénh VN 5 a0 - 0907 <0001
- <
pham) Tuy nhién, ty 1€ nay khac nhau ¢ céc loai bénh pham cao o an? C00%) (100%) 0501 :
nhit ¢ mau bénh pham clia nguoi mic tiéu chay (53,2%), tiép theo ~ Nhim tudi (n=237) 0,043
1a nhiém khuan dudng tiét ni¢u (25,3%), viém pho1 (16,0%) va <18 71(65,7%) 37 (34.3%) 1
nhiem khuén da (5,5%) (bi€u do 1). 1829 A% 8(66.7%) 051 (023-L14) 0,10
70 654 3045 19@32%)  25(56.8%) 0,66 (046-0.95) 0,02
% 53.2 46-60 27(600%)  18(40,0%) 091(069-12) 031
50
10 366 >60 15(53,6%) 13 (464%) 081(056-118) 028
29.7
30 256252264 5, 21 28 Niém trigu chimg (n=237) <0,001
20
B 88 7.9 Nhiém khudn
10 37 s 0 0
0 . L I— duéng tiét nigu 0COE) - 30(50,0%) !
Sng s6 mau thu tha O chung coli phan /K ma en sinh khong mang gen - 2
T iy T e s I Ve sanmen eien Nhfmkhudnda  S(85%)  8(615%) 0770316 048
®Nhiém khuan dudng tiet niéu = Nhiém khuan da Tiéu chay Viém phoi T]éu chay 89 (70,6%) 37 (29’4%) 1’41 (1’07-1,86) 0’01
R A > ~ - r3 - ~ ~ by .
Bieu do 1. Ty Ie vi khuan E.’coll phan Iap du’(}’c va sinh ESBL Vlémphél 12(31,6%) 26 (68,4%) 0,63 (0,37-1,08) 0,09
theo nhém bénh. VK: vi khuan. Trinh dp hge vin (+=137) 0057
TI'Ol’lg s0 237 chfmg E. coli phén lép du’qc thi co 136 chﬁng Khéngbiét chit 63 (69,2%) 28 (30,8%) 1
A 0 o A 11 A :
mang gen ma hoa sinh ESBL (57,4%). Trong d6, ty 1é vikhuan £. 1T@S9%)  20(54,1%) 0,66 (046:097) 0,032
coli mang gen ma hoa sinh ESBL ¢ cac bénh pham khac nhau la Tughowss | BGLH) | BEM QS0 008
, A, a x N 2 N A , A 5 rung hoc o SO 4 4 L ,04-U, i
khac nhau, cao nhat & mau bénh pham cta triéu chung tiéu chay . . ! ’
(65,4%), sau d6 dén nhiem khuan tiét niéu (22,1%), viém phoi ;r(‘)’:ggﬁg;pch‘) 17(486%)  18(514%) 07(049-101) 0,059
(8,8%) va nhiem khuan da (3,7%).
Daihgetrolen  13(565%)  10(43,5%) 082(0,56-12) 03
120
Thanh vién trong gia dinh co si dyng khdang sinh trong vong 007
3 thing trudc thi diém nghién ciru (n=237) ’
v Khong ETA%) 30(526%) 1
60
Co 80(576%)  59(424%) 122(089-165) 022
40
. Khong biét 1(107%)  12(293%) 149(107-2,09 0,02
20 2
. Déi tiegng c6 sii dung khdng sinh trong vong 3 thing triede 060
VK sinh ESBL mang gen CTX-M VK sinh ESBL mang gen TEM (n=136) Téng s6 gen sinh ESBL (n=237) thoi diem nghién cirn ('l=237) ’
(n=136)
mDuong tinh  mAm tinh Ogen Mlgen M2gen Khéng % (56’0%) “ (44’0%) !
Biéu dé 2. Dic diém mang gen sinh ESBL cua vi khuan E. coli @ 9(562%)  46(438%) 1079-128) 098
(n=237). Khong bit 2656%)  11(344%) 1,17(086-159) 031
Tét ca cac ching E. coli phan 1ap dwoc tir cic mau bénh pham ~ Mic Z” ';’: df”f m 7:""['“ SHRRIREIAHEEINES ooy
’ . ’ . \ N ~ A 1! n=.
dugce xac dinh cac gen sinh ESBL (CTX-M va TEM) bang ky thuat "™
o . ’ 5 . ’ A 0, 0,
PCR. Trong 237 ching E. coli ¢6 136 ching sinh ESBL duoc phat 108 3600%) 3 600%) :
hién c6 it nhat mot gen ma hoa, chiém ty 1¢ 57,4% (biéu do 2). Co 129(573%)  96(42,7%) LIS(051-257) 0,74
Bang 2. Mét s6 dac diém mang gen sinh ESBL cta vi khuan E. Khang bic G AREY) .
coli theo nhém triéu chirng cua déi twong. Mike d kién thikc - thii d (n=237) 0,68
- 0 0
Dic diém mang 6 hrgng (%) Nhiém khufn dwomg ~ Nhiém khudn Tiéu chdy ~ Viém phi Pat ) Bli) : L
gen sinh ESBL METO) tiét nigu (n=30) da@s) @8 (=) Chua dat 95(583%) 68 (41,7%) 1,05 (0,83-134)
TEM 1201136 (88,2%) 25 (83,3%) 5100%)  80(89.9%) 10(833%) Mite d thive hanh sié dung khdng sinh (n=237) 0,64
CTX-M 720136 (52.9%)  10(33,3%) 1(200%)  56(62.9%) 5 (41,7%) Dat M (548%)  28(45.2%) 1 0,64
TEM va CTX-M  56/136 (412%) 5 (16,7%) 1Q00%)  47(528%) 3(25.0%) Chua dat 102(583%) 73 (41,7%) 1,06 (0.82-1,38)
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Két qua bang 2 cho thay, trong 136 chung sinh ESBL duoc phat
hién ¢6 it nhat mot genma hod, c641,2% chira cd hai gen. Gen TEM
chiém 88,2% va CTX-M 52,9%. Ty 1€ mang gen nay ¢ cac loai bénh
pham khac nhau ciing khac nhau. Gen TEM cao nhit & miu bénh
phim nhiém khuén da (100%), tiép d6 14 tiéu chay (89,9%), viém
phoi va nhiém khuan duong tiét nicu (83,3%). Véi gen CTX-M, ty
1é mang gen lai cao nhat & mau bénh pham tiéu chay 62,9%, tiép
d6 1a viém phoi (41,7%), nhiém khuan dudng tiét nigu (33,3%)
va thap nhat & mau nhiém khuan da (20%). Ty 1¢ dong mang 2
gen cao nhét & miu bénh phim tidu chay (52,8%), tiép do 1a viem
phoi (25%), nhiém khuan da (20%) va duong tiét nidu (16,7%).

Phén tich don bién céc yéu t6 lién quan dén vi khuan E. coli
sinh ESBL cho thay c6 su khac nhau giita cdc khu vie. Ching vi
khuan E. coli phan 1ap tai khu vyc mién Nam ¢ nguy co mang
gen mi héa sinh ESBL khang khang sinh chi bang 42% so véi
khu vue mién Bic (RR=0,42, p<0,001). Nhom tudi 30-45 c6
nguy co mang cac gen ma hoa sinh ESBL chi bang 66% so véi
cac nh(’)m.tuéi khac (RR=0,66, p<0,02). Bénh tiéu chay 1a nhom
¢6 vi khuan E. coli mang gen ma hoa sinh ESBL cao hon nhom
bénh khac 41% (RR=1,41, p<0,01). Nhimg gia dinh ¢6 sir dung
khang sinh cho ngudi ¢ ty 16 nhidm vi khudn mang gen ma hod
sinh ESBL cao hon so v4i nhitng gia dinh khong st dung khang
sinh (bang 3).

Viée diéu tra ty 1¢ khang thudc khang sinh ESBL c6 ¥ nghia
quan trong trong viéc dua ra cac chién luge diéu tri theo kinh
nghiém va danh gia cic huéng din hién co. Tan suét va cac loai
nhiém tring do Enterobacteriaceae sinh ESBL d3 tang 1én dang
ké trong vai thap ky qua voi su chénh 1éch gitra cac dia diém va
qudc gia khac nhau. Ké tir du thién nién ky méi, E. coli da tro
thanh loai vi khuan sinh ESBL duoc phan lap pho bién nhét trén
toan thé gi6i, voi CTX-M la loai phan lap dugc thuong xuyén
nhat [5 ]. E. coli sinh ESBL bung phat gay thém ganh nang 16n
cho diéu tri nhidm khuan tiéu hoa va duong tiét nigu khoi phat
tir cong dong, vi céc chung nay thuong da khang thude, 1am tang
that bai trong diéu tri [9, 10]. Vi khong c6 giam sat toan dién vé
nhiém trung do E. coli mac phai trong cong dong & Viét Nam,
nghién ctru ndy nham danh gia ty 1¢ hién mac va co ché san xuat
ESBL ciia chung. S6 liéu tir nghién ciru nay s& gop phan dua ra
birc tranh vé thue trang vi khuan E. coli khang khang sinh sinh
ESBL & cong dong.

Trong tong s6 237 chung E. coli phan lap, 136 ching (57,4%)
duong tinh voi ESBL. Ty 1€ E. coli sinh ESBL khéc nhau giira
cac dia phuong. Nghién ctru ctia ching t6i cho thiy, ty 1é nhiém
ESBL cao hon nghién ctru ttr Sudan véi 30,2% sinh ESBL ¢ E.
coli [11]. Nghién ctru cua Hsueh va cs (2011) [12] cho thay, ty
16 nhiém vi khuan E. coli sinh ESBL cao nhit 6 An D6 (60%),
tiép theo 1a Hong Kong (48%) va Singapore (33%). Trong nghién
ctru cua chiing t6i ty 16 vi khuan E. coli sinh ESBL & Viét Nam
ciing khac nhau giita cac khu vie, & mién Nam (30%) ty 1& chi
bing mot nira so v6i mién Bic (65,1%) va mién Trung (61,1%)
(su khac biét nay co ¥ nghia thong ké). Céc nghién ciru trén timg
dia phuong riéng biét ciing cho thy ty 1¢ tuong tu. Mot nghién
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ctru tai Thai Binh trén mAu phan ctia nguoi khoé manh c6 ty 16 1a
66,7% [6], trong khi ty I¢ ndy tai nghién ctru trén mau thu thap tir
Bénh vién Nguyén Dinh Chiéu (Bén Tre) 1a 44,4% [13]. Day co
the la mot goi y cho céc nghién ctru tiép theo dé tim hiéu sau hon
vé 1y do dan dén sy khac nhau nay.

Ty 18 vi khuan E. coli sinh ESBL ¢ cic bénh pham khac nhau
1a khéc nhau, cao nhit & vi khuén E. coli trén mau bénh phe”im cla
triéu chung ti€u chay (65,4%), sau do dén nhiém khuan duong
tiét nidu (22,1%), viém ph01 (8,8%) va nhidm khuan da (3,7%).
Tai Viét Nam, céc nghién ctru vé vi khuan E. coli khang khang
sinh & cong dong chua co nhiéu, chi c6 mot vai nghién ciru vé vi
khuén E. coli trén mau phan cua ngudi khoé manh. Mot nghién
ctru tai Thai Binh nam 2016 [6] cho théy, ty 1¢ sinh ESBL ¢ trén
mau phan clia ngudi khoé manh 13 64,6%, kha tuong dong voi
két qua nghién ctru nay. E. coli gy nhiém khuén tiét niéu va sinh
ESBL ciing dang la van dé dang quan tam, ty 1¢ vi khuan E. coli
sinh ESBL ¢ nhiém khuan tiét niéu cong dong ting & muc do
toan cau. Tuy nhién, rat it nghién ctru ¢ Viét Nam thyc hi¢n trén
mau nudc tidu ¢ bénh nhan ¢6 triéu chimg nhiém khuan tiét niéu.
Trong nghién ctru nay, ty 1¢ vi khuan E. coli im thiy 6 mau bénh
pham nhiém khudn duong tiét nidu 1a 25,3%, trong d6 ty 1¢ vi
khuan E. coli sinh ESBL 14 22,1%.

Tir nhiéu nghién ctru khac nhau, ngudi ta nhan thiy, gen ciia
ESBL rit da dang. Cac béo céo trude do da dé cap rang, loai
gen ESBL phd bién nhat 1a SHV, TEM va CTX-M. Trong thap
ky qua, céac loai TEM va SHV dugc bao cdo la nhitng loai gen
B-lactam phd bién nhat, nhung gin day, loai CTX-M da phé bién
trén toan thé gidi so v6i cac kiéu gen SHV [14]. CTX-M chiém
wu thé & nhidu vung, mot s bao céo duge thyc hién tir Iran (74%)
[15], Ma Rdc, Béc Phi (70%) [16, 17] va An D6 (93,7%). Tuy
nhién, nghién ctru hi¢n tai da chi ra r?mg, TEM la gen sinh ESBL
chiém wu thé trong vi khuan E. coli da duoc ching thuc véi cac
b4o cao ciia mot s6 nghién ctru khac trude do [15-18]. Gen nay
chiém wu thé ¢ cdc nude chau Aunhu Y (45,4%) [19] va Tho Nhi
Ky (72,7%) [20]. Nghién cuu cua chung t6i cling tuong ty nhu
cac nghién ctru nay, trong d6 TEM chiém uu thé (88,2%), sau do
la CTX-M (51%).

Mot s6 nghién ctru dd bdo cdo sy dong ton tai cua cac gen
sinh ESBL khac nhau trong cting cac dong phéan 1ap. Su dong ton
tai chinh cua ca 2 gen 1a CTX-M va TEM (41,8%) trong cac dong
phén 18p cua ching toi. Két qud nay cting phu hgp voi nhimg
nghién ctru khéc & Iran [21] va An D9 [22] da béo cdo ca TEM
va CTX-M 1 2 loai phd bién nhét.

Céc nghién ciru chi ra mot s yéu to 1am gia ting vi khuan
sinh ESBL nhu da timg su dung khang sinh. Trong nghién cuu
ndy ciing cho thdy cé su lién quan giita viéc gia dinh co sur
dung khéng sinh va su gia ting cua vi khudn E. coli sinh ESBL.
Lee va cs (2013) [23] d3 md ta rang, viéc gia ting tiép xuc véi
fluoroquinolon/cephalosporin lam cho vi khuin dé khang véi
fluoroquinolon/cephalosporin nhiéu hon. Baquero (2001) [24]
cho ring, viéc tiép xtc v6i ndng do khang sinh rét thap co thé
chon ra nhitng dot bién khang thudc & mic do thip, dong vai
trd 13 budc dém cho cac chung c6 mic d9 cao sirc dé khang.

23



s Khoa hoc Y - Duoc

Tiép xtic khong mong mudn véi khang sinh thuong xay ra do lam
dung hodc st dung sai thudc khang sinh. O nhleu quoc gia, thude
khang sinh c6 thé mua dé dang va khong can don thudc ciia bac
sy [25], day 1a mot nguyén nhéan chinh dan dén lam dung thudc
khang sinh.

Keét luan

Ty 18 vi khuan E. coli mang gen sinh ESBL cao dbi véi cic
nhiém khuén & cong dong (57,3%), dic biét & nhom nhiém khuan
duong tiéu hoa (65,4%) va tiét niéu (22,1%). Tuy nhién, c6 sy
khac nhau vé ty 1& nay giita cac khu vuc, ¢ mién Nam (30%)
ty 1¢ chi bang mot nira so véi mién Bic (65,1%) va mién Trung
(61,1%). TEM (88,2%) la gen pho bién trong cac nhiém khuan tai
cong dong ¢ Viét Nam, tiép sau la gen CTX-M (51%). Ty 1¢ dong
mang 2 gen (41,8%) cling cao hon so véi cac nghién ctru khac ¢
cac nudc. Day 1a nhitng goi y cho cac bac sy 1am sang trong dinh
huéng ké don khang sinh cho cac nhiém khuédn tai cong dong.
Pi timg str dung khang sinh trong gia dinh 13 yéu t6 lién quan
dén viéc gia tang ty 18 E. coli sinh ESBL tai cong dong. Diéu nay
khang dinh thém rang, quan 1y viéc sir dung khang sinh trong cong
déng dang can duge cac nha quan ly, hoach dinh chinh sach dat
14 van d& vu tién.
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Tac dung ha sot ciia cao chiét Bang bién, Bach dau ong va Tiét dé
trén mo hinh tho gay sot bang lipopolysaccharid

Lé Thi Xoan*, Nguyén Thi Phwong, Nguyén Vin Hiép, Pham Thi Nguyét Hiang, Nguyén Vin Tai
Vién Duoc liéu
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Tém tit:

Nghlen ciru nay dwoc tién hanh nhim danh gia tic dung ha s6t ciia cic cao chiét Bang bién (Calotropts gigantea), Bach
dau 6 ong (Vernoma cinerea) va Tiét dé (Ctssampelos paretra) Thé thi nghiém sau khi uong cac cao chiét dwoc liéu hoic
thudc doi chu’ng du’o’ng paracetamol dwoc gay sot bang cach tiém tinh mach dung dich llpopolysaccharlde (LPS). Két
qua cho thay, cao chiét con Bang bién va Bach dau 6 ong 6 lidu 125 va 250 mg/kg va paracetamol lidu 150 mg/kg co tac
dung ha sét dang ké trén tho giy sot biang LPS. Hon thé nira, cao phan doan ethyl acetate (50 mg/kg) ciia Bang bién ¢
tac dung ha s0t trén md hinh nay, trong khi cac phin doan d1chlor0methan n-butanol hay can nuwéc cia Bang bién
lai khong thé hién tac dung nay Nghién ciru da goiy rang, cao chiét con Bang bién va Bach diu 6 ong co tac dung ha
s0t va cac thanh phan hoat chit cé trong phin doan ethyl acetate ctia Bang bién doéng vai tro quan trong doi véi tac

dung ha s6t ciia dwoc liéu nay.

Tir khéa: Bach dau dng, Bang bién, ha sot, lipopolysaccharid, Tiét dé.

Chi s6 phén logi: 3.4

Véi diéu kién thuan loi 1a nude nam trong vung khi hau
nhiét doi gi6 mua, nong 4m, mua nhiéu nén hé thuc vat Viét
Nam phat trién rat da dang. Co nhiéu loai thao dugc tai Viét
Nam duoc dung trong y hoc ¢ truyén dé ha sét, chita sot
rét hodc chira st xuat huyét, trong d6 co thé ké dén 1a Bang
bién, Bach dau 6ng va Tiét dé. Bang bién con goi 1a Nam ti
ba diép, Bong bong, Coc may (Tay)..., cb tén khoa hoc 1a
Calotropis gigantea L., hg Asclepiadaceae. Trong dan gian,
Bang bién duoc dung dé chira tri bénh hen, chita phong hui,
g1ang mai. Chitme va cs (2005) [1] da nghlen cuu tac dung
ha sot ctia phan trén mat dat ciy Bang bién ddi véi chudt
cong. Két qua cho thay, than nhiét cta chudt dugc kiém soat
& mirc binh thuong khi tiém mang bung lidu 200 va 400
mg/kg thé trong. Bach dau 6ng con c6 tén 1a Nu 4o hoa tim,
Bac dau nau - Vernonia cinerea (L.) Less., thudéc ho Cuc
- Asteraceae. Dugc liéu nay thu(mg ding dé tri s6 mii, sot,
ho (14); ly, tiéu chay, dau da day (r8); viém gan; suy nhuorc
than kinh; mun nhot, viém tuyén sita, hic lao, cham, ran can.
Nghlen clru cua Gupta va cs (2003) [2 ] da chlrng minh cao
chiét toan phan cay Bach dau 6 ong & liéu 250 va 500 mg/kg
co tac dung ha sbt trén chudt cong tring. Tiét dé con goi
1a day HO dang, Sam nam, c6 tén khoa hoc 1a Cissampelos
pareira L., thudc ho Tiét dé - Menispermaceae. O An Do, ré
cdy Tiét dé duoc xem 14 ¢6 tac dung chdng st chu ky, loi
tleu khu loc, loi ti€u hoa. O Phlllppm nguoi ta thuong sac
ré cay Tiét dé 1am thudc udng loi tiéu, tiéu soi, 1am toat mod

“Tac gia lién hé: Email: xoanle@nimm.org.vn

TAP CHI

HOA HOC

ONG NGHE I} Nam 63(12) 12.2021

hoi, diéu kinh, giam dau, chira ho, s6t; 14 cay chlia ran cén
va tri ghé. Gan day, Singh va cs (2016) [3] d chimg minh
bot cay Tiét dé co tac dung ha s6t. Mic du cac duoc liéu néu
trén da dugc st dung trong y hoc ) truyén hoac da duoc
mot s6 cong trinh nghién ciru trén thé gii ching minh tac
dung ha s6t nhung ¢ Viét Nam van con rat it cong trinh
nghién ctru khoa hoc chimg minh tic dung ha sbt ciia cac
duogc liéu nay.

Dé danh gia tac dung ha st cua thube, mé hinh gay sot
trén tho bang cach tiém LPS thuong duoc sir dung. LPS tir
vi khuan gram am, vi du nhu E. coli c6 kha ning gy sot
trén tho sau khi tiém tinh mach tai véi lidu luong st dung tur
0,1 dén 0,2 pg/kg. Bén canh mo hinh gay sét trén tho, LPS
con dugc sir dung trong mo hinh gy sét trén chudt cong va
chudt nhit tring [4-6]. Trong nghién ctru nay, chiing t6i tién
hanh danh gia tac dung ha st ciia cac cao chiét duoc liu
Tiét dé, Bang bién va Bach dau ong trén md hinh tho gay
sot bang LPS.

Nguyén vat liéu va phuong phap nghién ciiu

Nguyén vt liéu

Mau thir: Bang bién (Calotropis gigantea, 13) dugc thu
hai ndm 2019 tai Kién Luong - Kién Giang, Bach dau 6ng
(Vernonia cinerea, phan trén mit dat) duoc thu hai nim

2019 tai Phu Quéc - Kién Giang va Tiét dé (Cissampelos
pareira, 1a) dugc thu hai nam 2019 tai An Giang. Cac duoc
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Antipyretic activity of Calotropis gigantea,
Vernonia cinerea, and Cissampelos pareira
extracts on lipopolysaccharide-induced
pyrexia in rabbits
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Abstract:

This study aims to evaluate the antipyretic activity of
Calotropis gigantea (CG), Vernonia cinerea (VC), and
Cissampelos pareira (CP) extracts. Rabbits were received an
intravenous lipopolysaccharide (LPS) after being orally
administered with the plant extracts or paracetamol, a
reference drug. The treatment of CG and VC ethanolic
extract (125 and 250 mg/kg) and paracetamol (150 mg/kg)
significantly reduced LPS-induced pyrexia. Moreover,
ethyl acetate fraction (50 mg/kg) of CG showed a more
significant effect in lowering the hyperthermia than
dichloromethane, n-butanol fraction, or water residue.
In conclusion, this study demonstrated that CG and VC
ethanolic extract possess antipyretic activity. Besides, the
components in the ethyl acetate fraction of CG play an
important role in the antipyretic property of this herb.

Keywords: antipyretic activity, Calotropis gigantea,
Cissampelos pareira, lipopolysaccharide, Vernonia cinerea.

Classification number: 3.4

liéu duoc thu mau va giam dinh tén khoa hoc boi Bo méon
Tai nguyén Dugc liéu, Trung tim Sam va Dugc liéu TP HO
Chi Minh, tiéu ban duoc luu tai Khoa Hoéa thuc vat, Vién
Duoc liéu. Mau duoc loai bo tap chét roi séy kho & nhiét do
duéi 50°C dén khi c6 do am dudi 12%. Duoc liéu dugc cat,
xay nho dén kich thudc 2-3 mm.

Pé chuén bi cao chiét con toan ph?m, 100 g dugc liéu
dugc chiét hdi Iuu 3 1an bang ethanol 70% véi ty 1é dung
moéi/duoc liéu 1an luot 1a 10, 8, 8/1 (thé tich/khdi luong),
thoi gian twong tng v6i mdi 1an chiét 12 2,5, 2 va 1 gid. Dich
chiét ctia 3 1an dugc loc rdi gop lai, cat thu hoi ethanol dudi
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ap suat giam, sau d6 cd hét nude trén bép cach thuy roi say
trong ti sdy chan khong dén khi thu dugc cao kho, d6 4m
dudi 5%. Thong tin mau duoc lidu, hidu suét chiét va do am
clia cac cao chiét duoc trinh bay trong bang 1.

Bang 1. Hiéu suét chiét Tiét dé, Bang bién va Bach dau éng.

N x B0 phan Hi¢u sudt Do 4m
STT Tén mau ding (%) (%)
1 Cao chict ?on.Bang bién La 238 32
(Calotropis gigantea)
2 Cao ch1§t cgn Bach dau 6ng than t}en 18.2 32
(Vernonia cinerea) mat dat
3 Cao chict con Tict dé La 16.9 3.9

(Cissampelos pareira)

Céc phéan doan chiét cua Bang bién dwoc chuan bi mau
nhu sau: 1 kg 14 Bang bién kho duoc chiét hoi luu 3 lan
bang ethanol 70% véi ty 1& dung mébi/duoc lidu lan luot 1a
10, 8, 8/1 (thé tich/khdi lwong), nhiét do hdi luu cua dung
mdi, thoi gian chiét cho 3 1an 1a 2,5, 2 va 1,5 gid. Dich
loc 3 1an chiét duoc c6 can dén khi con khoang 1,5-2 lit.
Cac dich nay duoc chiét phéan doan long lan luot vé6i cac
dung moi dichloromethane (DCM), ethyl acetate (EtOAC)
va n-butanol (n-BuOH). MGi lan chiét vai 1 loai dung moi
duoc thuc hién tdi thiéu 3 1an, theo ddi béng quan sat mau
dich chiét ¢ pha hiru co va bang cham sic ky 16p mong. Cac
phan doan dung méi hitu co riéng biét dugc cat thu hdi dudi
4p suét giam, sy kho trong ta sdy chan khong & nhiét do
khong qua 50°C dén khi do am dudi 5%. Hiéu suét chiét cac
cao phan doan DCM, EtOAC, BuOH va can nudce 1an luot
twong ung 1a 6,33, 10,02, 12,97 va 70,67%.

Dong vat thi nghiém: thd truéong thanh chung New
Zealand White, mau tréng, khoe manh, ca 2 giéng, trong
luong 1,8-2,2 kg, dat tiéu chuén thi nghiém. Tho mua vé
duogc nudi 6n dinh 3-5 ngay trong nha chan nudi trude khi
duoc sir dung dé 1am thi nghiém. Nhiét ¢9 phong nha chin
nuodi duoc duy tri & 24-25°C. Tho dugc cung cép thire an,
nude udng theo nhu cau.

Phwong phap nghién ciru

Phuong phap danh gia tac dung ha st clia cac mau cao
chiét trén mo hinh gay sét bang LPS: ap dung phuong phap
gdy sbt trén tho da duge cong bd trude day [4] c6 sira dbi
cho phtt hop thyc té phong thi nghiém. Trude khi gay sét,
do nhi¢t do tung thd theo duong hau mon béng nhiét ké
dién tir (Omron, Nhat Ban), mdi con do 2 lan, mdi lan cach
nhau khoang 30 phut (néu 2 1an do ma s6 liéu khong twong
duong nhau thi do lai lan thir 3). Cac cao chiét con Bang
bién, Bach dau 6ng va Tiét dé dugc phan tan trong nudc
cit va cho tho udng vai cac lidu 125, 250 va 500 mg/kg.

26



Cao chiét phan doan Bang bién dugc phén tan trong nudc
cit va cho tho udng véi lidu 50 mg/kg. Paracetamol (dang
vién sui, biét dugc Efferalgan 500 mg) dugc hoa tan trong
nude cit va cho thé udng véi lidu 150 mg/kg. Cho tho cia
cac 16 udng nude (16 chimg bénh 1y) hodc paracetamol (16
d6i chimg dwong) hodc mau thir v6i ciing thé tich (2 ml/kg).
Ngay sau thoi diém cho tho udng thude, tién hanh gy sdt
cho tat ca cac tho bang cach tiém tinh mach tai dung dich
LPS v6i lidu 0,2 pg/kg thé trong tho (thé tich tiém 0,2 ml/kg).
Do nhiét do truc trang tho vao cac thoi diém 60, 90 va 120
phit sau khi gay s6t (hinh 1). Panh gia sy thay d6i nhiét o
(At) ctia tho & cac 16 nghién ctru & cac thoi diém 60, 90 va
120 phit so v6i thoi diém ban dau To. Phan tram (%) trc ché
sy gia tang nhié¢t do dugc tinh theo cong thuc:

% Gic ché = (TBAt,, - TBAt, )<100/TB At

chimg

trong do: TBAtchmg: gia tri trung binh sy thay ddi nhiét do
(At) cua cac con tho ¢ 16 chung bénh ly; TBAt, : gia tri
trung binh sy thay do6i nhi¢t d§ (At) cua cac con tho ¢ 16
udng thudc thir nghiém tac dung ha sot.

. - Uéng paracetamol 150 mg/kg
Do nhiét dp ban diu |- Usng mAu thr

Niém LPS (0,2 pg/ks, %
V

-30 phut

0 phut 60 phat 90 phut 120 phut

Hinh 1. So d6 thiét ké thi nghiém danh gia tac dung ha s6t
cua cac cao chiet dworc liéu.

Phén tich sé ligu

Theo doi sy thay ddi nhiét do cua tho trudc va sau khi
gdy sot. So sanh sy thay d6i nhiét do trung binh cia cac 16
mau thude vai 16 chig bénh 1y tai cing thoi diém. Két qua
nghién cttu dugc trinh bay du6i dang M+SE cua nhiét do
va hiéu nhiét do. Sy khac biét gitta cac nhom dugce danh gia
bang phuong phap phan tich phuong sai mot yéu t (ONE
WAY ANOVA), sau d6 st dung test hau kiém Student-
Newman-Keuls dé so sanh timg cip, st dung phan mém
phén tich thong ké SigmaPlot 12.0 (SYSTA Software Inc,
Richmond, CA, USA). So sanh cac gia tri trung binh dat y
nghia théng ké véi p<0,05.

Két qua nghién ciiu

Tdc dung ha sot ciia cdc cao chiét con Bang bién, Bach
dau ong va Tiet dé trén mé hinh gdy sot bang LPS

Tdc dung ha sot ciia Bang bién: md hinh gay sbt trén tho
v6i chit gay sbt 1a LPS duogc sir dung dé danh gia tac dung
ha sbt cua cao chiét con 1a Bang bién. Cac két qua duoc
trinh bay trong bang 2.

TAP CHI
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Bang 2. Tac dung ha sét ctia cao chiét cdn Bang bién trén thé
gay sét bang LPS.

Lo Chimg Cao chiét con Bang bién (mg/kg) Paracetamol
) benhly 25 250 500 150 mg/kg
Théng so (n=6) (n=6) (n=6) (n=6) (n=5)
To 38,6402 385:0,1  387:0,1 38702  389:0,1
t 39040,1  39,2402%%  39,5+0,1* 39,7403  39,2£0,1%*
60 phut At 1320,1  0.6:0,1%%  08:0,1%% 1,002 0420,1%
% tie ché 455 41,7 26,9 723
t 39.840,1  393+0,1*  39,5+0,1  30,6£02  39,10,1%*
90 phut At 1260, 0840,1%  08:0,1%  080,1%  0,30,1%
% tic ché 242 32,4 29,6 78,0
t 39.80,1  393:0,1%  393:02% 39302  39,10,1%*
12
phom At 1260, 0J40,1%  0.6:0,1%F  0,6£0,1%* 0,2+0,1%*
% tic ché 25,1 51,1 482 84,5

*p<0,05; **p<0,01 so v&i chirng bénh ly cling thoi diém.

Két qua bang 2 cho thay, tai cac thoi diém 60, 90 va 120
phut sau khi gy sot, nhiét d6 cua tho ¢ 16 ching bénh 1y
tang tir 1,2 dén 1,3°C so v6i thoi diém ban dau chua gy sét.
L6 udng cao chiét 14 Bang bién vai lidu 125 mg/kg tai ca 3
thoi diém 60, 90 va 120 phat sau khi gdy sét déu da giam
s0 voi 16 chimg bénh 1y dat y nghia thong ké (p<0,05). L6
udng cao chiét con Bang bién vai lidu 250 mg/kg tai cac
thoi diém 60, 90 va 120 phit sau khi gy sét dd e ché sy
tang nhi¢t do lan luot 14 41,7, 32,4 va 51,1% so véi 16 chung
bénh 1y cung thoi diém va déu dat ¥ nghia thong ké so voi 16
chung bénh 1y voi p<0,05 (sau 90 phut) va p<0,01 (sau 60
va 120 phut). Lo udng cao chiét Bang bién véi liéu 500 mg/
kg tai cac thoi diém 60, 90 va 120 phat sau khi gay sét da e
ché sy ting nhiét d6 1an luot 13 26,9, 29,6 va 48,2% so voi
16 chimg bénh 1y cting thoi diém, trong d6 thoi diém 90 phut
va 120 phut e ché dat ¥ nghia thong ké so voi 16 ching
bénh 1y v6i p<0,05 va p<0,01. Thé dugc udng paracetamol
lidu 150 mg/kg cd nhi¢t do giam 10 rét so voi 16 bénh 1y ¢ ca
3 thoi diém 60, 90 va 120 phut dénh gia.

Tac dung hg sot cua cao chiét con Bach dau ong: cao
chiét con phan trén mat dat cdy Bach ddu 6ng dugc danh
gi4 tac dung ha sét & cac muc lidu 125-500 mg/kg. Két qua
bang 3 cho thay, 16 chimg bénh 1y khong duoc didu tri co
mirc gia ting nhiét d6 cao va on dinh trong 120 phut theo
ddi. Lo ubng cao chiét Bach dau ong vai lidu 125 mg/kg tai
ca 3 thoi diém 60, 90 va 120 phut sau khi giy sét déu co
mirc thay doi nhiét do (At) giam so v&i 16 ching bénh 1y dat
y nghia thong ké véi p<0,05. L6 udng cao chiét Bach dau
ong véi lieu 250 mg/kg tai cac thoi diém 60, 90 va 120 phat
sau khi gy s6t da e ché manh sy tang nhiét do, lan luot
la 49,4, 60,6 va 53,2% so vai 16 chirng bénh 1y cung thoi
diém va déu dat ¥ nghia thong ké so v&i 16 ching bénh 1y

2]
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v6i p<0,01. O mirc liéu cao 500 mg/kg, cao Bach dau ong
tai cac thoi diém 60, 90 va 120 phit sau khi gy sot da tc
ché sy tang nhiét d6 lan luot 1a 5,1, 14,8 va 32,4% so véi
16 chimg bénh 1y cung thoi diém, tuy nhién su (e ché chua
dat y nghia thdng ké so vai 16 chimg bénh 1y tai ca ba thoi
diém nay (p>0,05).

Bang 3. Tac dung ha sét ciia cao chiét cén Bach dau éng trén
thé gay sot bang LPS.

Lo Cao chiét con Bach diu ong (mg/kg) Paracetamol
Ching bénh Iy ; K
L (n=6) 125 250 500 S0 mgkg
Thong so (n=6) (n=6) (n=6) (n=5)
T, 38,6+0,2 38740, 38801  387+02 389+0,1%*
t 39,940,1 39,5402 394402  39,9+0,1  39,2+0,1%*
60 phit At 1,340,1 0,8+0,1%  0,7#0,1%% 12402  04+0,1%*
% trc ché 329 494 5,1 723
t 39,840,1 39,5502 392+0,1%% 397+03  39,1+0,1%*
90 phit At 1,2+0,1 0,8£0,1%  05+0,1%  1,0£02  0,30,1%*
% irc ché 25,1 60,6 14,8 78,0
t 39,8+0,1 39340, 393+0,1* 39,5403  39,1+0,1%*
;ﬁgt At 1,240,1 0,6£0,1%  0,540,1%*  0,8£02  0,2+0,1%*
% itc ché 40,5 532 24 84,5

*p<0,05; **p<0,01 so v&i chirng bénh ly cung thdi diém.

Téc dung ha sét ciia cao chiét con Tiét dé: tuong tu cao
chiét con Bang bién va Bach dau 6ng, cao chiét con 14 Tiét
dé ciing duoc danh gia tac dung ha sdt trén tho voi chét gay

Két qua cho thay, 16 ching bénh 1y khong duoc diéu tri
¢b muc gia ting nhiét d6 kha cao va 6n dinh trong 120 phit
theo ddi. Cao chiét con 14 Tiét dé vai lidu 125 mg/kg tc ché
su tdng nhiét do so vdi 16 chung bénh 1y tai cac thoi diém
60, 90 va 120 phut lan luot 1a 23,6, 27,1 va 22,4%. Su tc
ché nay dat y nghia théng ké v&i p<0,05 tai thoi diém 90
phut; khong dat ¥ nghia thong ké tai thoi diém 60 va 120
phat (p>0,05). O mirc liéu 250 mg/kg, cao Tiét dé trc ché sy
tang nhi¢t d6 so vdi 16 ching bénh 1y tai cac thoi diém 60,
90 va 120 phut lan luot 1a 18,9, 9.4 va 20,5%, tuy nhién sy
trc ché nay khong dat y nghia thong ké (p>0,05). L6 udng
paracetamol liéu 150 mg/kg co tac dung ha sbt t6t trén tho &
ca 3 thoi diém 60, 90 va 120 phut danh gia.

Tdc dung ha sét ciia cdc cao chiét phin doan ld Bang
bién mé hinh giy sot bang LPS

Két qua nghién ctru cho thdy, cao chiét Bang bién va
Bach dau 6ng co tac dung ha sot dang ké ¢ cac liéu 125
va 250 mg/kg, goi ¥ 1a 2 duoc liéu 6 tac dung ha sbt tiém
nang. Trong nghién ctru nay, nhim lam sang t6 thanh phan
cao chiét co tic dung ha sét trong Bang bién, chung toi
tién hanh dénh gia tac dung ha sét cta cac phan doan cao
chiét con Bang bién 1a dichloromethane (DCM), ethylacetat
(EtOAC) va n-butanol (BuOH) trén mé hinh tho giy st
béng LPS & mic lidu giéng nhau la 50 mg/kg.

Bang 5. Tac dung ha s6t cta cac cao chiét phan doan 1a Bang
bién trén thé gay so6t bang LPS.

sot 1a LPS. Cac két qua dugc trinh bay trong bang 4. Ching DCM  EtOAc BuOH  Nuéc  Paracetamol
; I . Lo thinghiém  bénhly S50mgkg 50 mgkg S0mgkg 50mgkg 150 mgkg
B‘éng 4: Te’lc dl,;ng Lhz_a sot cia cao chiét con Tiet dé trén mo 0=6)  (n=6) (n=6) (n=6) (n=6) (n=5)
hinh thé gay sot bang LPS.
To 389401 388£0,1 389:0,1 38801 389:0,]1 3880,
Cao chiét cdn Tiét t 40,00,1 39.7+0,1 399401 39.8£0,]  399:02  39,]x0%¥*
L6 Ching A Paracetamol
bénh Iy ) 150 mg/kg gophit A LEEDL 09:01 LLOL 10501 10801 034014
Théng sb =6 125 250 =5 %1
& =0 ) ey c/;:C 1385 000 615 54 703
To 38,8+0,1 38,9+£0,1  38,7+0,1  38,8+0,1 t 40240,1 40,000 39,8401 39,980,1  399+0,1 39,2:0,1%**
t 39,7402 39,6202 39,5+0,2 39,1+0,2%* gopht At 13400 1201 LOMI* L1010 LI 04=01*
o
60 phit At 0,9+0,1 0,7£0,1 0,802  0,3%0,1** /fl}“ 921 231 125 111 716
che
% trc ché 23,6 18,9 67.6 t 40,0£0,1 39,8+02 399401 39.8:0,1  399+0,1 39,10,1%%*
t 39,8801 39702 39,7+0,1 39,040,1%* pophit A MO0 10802 1001 1001 LLOL 0301
% uc
90 phut At 1,1£0,1 0,8+£0,1*  1£0,1 0,2+0,1** Cflé 6,06 6,06 6,06 45 76,4
0/ v A N
OUSE 27,1 %4 77,3 *p< 0,05 s0 v6i chirng bénh Iy cuing thi diém.
t 398402  39,7£02 39,6+0,2 38,8+0,1%* £ — z N . A
20 Két quéa bang 5 cho thay, 3 16 thd uong cac phan doan
phi At 1,1£0,1 0,8+0,1  0,8+0,1  0,1+0,1%** DCM, BuOH va nudéc tu Bang bién lieu 50 mg/kg déu chua
% trc ché 24 20,5 943 ¢6 tac dung ha sot tai cac thoi diém 60, 90 va 120 phut. Tho

*p<0,05; **p<0,01 so v&i chirng bénh ly cling thdi diém.
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duogc udng cao phin doan EtOAc cua Bang bién chua thé
hién tac dung ha sdt tai thoi diém 60 va 120 phut. Tuy nhién,
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tai thoi diém 90 phut sau khi tiém LPS, cao chiét phéan doan
EtOAc cta Bang bién c6 tic dung ha s6t (giam 22,37%),
dat y nghia thong ké (p<0,05) so v&i nhom doi chimg khong
dugc diéu tri. Nhu vay, cao phan doan etylacteate ciia Bang
bién c6 tac dung ha st tiém nang.

Nghién ctru ndy da danh gia tac dung ha sét cia cao chiét
cdn 70% cua 1a Bang bién, cao chiét con 70% cua phan
trén mat dat cdy Bach dau ong va cao chiét cdn 70% cua la
Tiét dé & cac mirc liéu 125-500 mg/kg trén tho gdy sot bang
LPS. Két qua nghién ctru da chimg minh: cao chiét Bang
bién co tac dung ha s6t & cac lidu 125, 250 va 500 mg/kg;
Bach dau 6ng c6 tac dung ha sdt & mic lidu 125 va 250 mg/
kg trong 120 phut theo ddi. Mat khac, dbi vé6i cao chiét 1a
Tiét dé, mac du ¢ muc lidu 125 mg/kg c6 kha nang tc ché
su gia tang nhiét do sau khi tiém LPS gay st ¢ thoi diém 90
phut dat y nghia thong ké, nhung tac dung nay khong duy
tri dugc dén thoi diém 120 phut Hon nira, & mic liéu cao
hon 1 250 mg/kg, cao chiét Tiét dé khong c6 kha nang irc
ché dang ké sy gia tang nhiét d cua tho tiém LPS trong 120
phut theo doi. Bén canh viéc danh gia tac dung ha s6t cua
cao chiét con Tiét dé ¢ cac lidu 125 va 250 mg/kg, ching
t6i da tién hanh tham do so bo tac dung ha s6t cua cao chiét
Tiét dé & muc lidu 500 mg/kg, tuy nhién ciing khong thay
¢6 xu huéng ha sét & muc lidu nay (sé liéu khéng duarad
day). Nhu Vay, két qua nghién ctru da cho thay tiém nang
phat trién thude ha sét tir duoc liéu Bang bién va Bach dau
ong. Tuy nhién, dugc li¢u Bach dau 6 ong kho khai thac véi
56 luong 16n, gdy kho khan khi trién khai nghién cliru ing
dung & quy méd 16n, trong khi Bang bién lai sin c6, nén
trong khuén khd nghién ctru nay ching t6i lwa chon duoc
liéu Bang bién dé tién hanh cac nghién ctru tiép theo vé tac
dung ha sot. Két qua nghién ciru da ching minh cao chiét
phan doan EtOAc ciia Bang bién c6 tic dung ha s6t tt nhat
50 voi cac phan doan khéc, goi y thanh phan hoat chat c6 tac
dung ha s6t ctia Bang bién nam trong phan doan nay.

La Bang bién c6 chia cac hop chit chu yéu
thuoc nhom flavonoid (isorhamnetin 3-O-[2-O-B-D-
galactopyranosy1-6-O-a-L-rhamnopyranosyl]-B-D-gluco-
pyranosid, isorhamnetin-3-O-rutinosid, isorhamnetin-3-O-
glucopyranosid), cac glycosid tim cling nhu cac sapogenin
(calotropin, cardenolid, calotropon, uscharin, calotoxin...)
[7-9]. Cac hop chit glycosid tim dwoc phédn lap trong 14
Bang bién thu hai tai Viét Nam khé da dang va co do doc té
bao ung thu kha cao [8]. Trong nghién ctru ctuia chiing 61,
tr phan doan EtOAc c6 tac dung ha sot da phén lap duoc 1
hop chit thudc nhom cardenolid 1a 15p- hydroxycalotropin
va 5 flavonoid 14 isorhametin va dan xut cta isorhamnetin
nhu isorhametin-3-O-glucopyranosid, isorhamnetin-3-O-
galactopyranosid, isorhametin-3-O-rutinosid, isoquercetin
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[10]. Két qua nghién ctru da goi y réng, cac chat nay co thé
dong vai trd trong tac dung ha s6t ctia cao chiét Bang bién
va can c6 nhimng nghién ctru tiép theo dé 1am sang t6 cac gia
thuyét nay.

£ a
Ket luan

Cao chiét con Bang bién va Bach dau ong lidu 125-250
mg/kg co tic dung ha sét trén mo hinh tho giy sbt bang
LPS. Céc chit trong phan doan EtOAC cua Bang bién dong
vai trd quan trong dbi voi tac dung ha s6t cuia duoc lidu nay.

LO1 CAM ON

Nghién ctru néy duoc tai tro boi “Chuong trinh KH&CN
phuc vu phat trién bén viing ving Tdy Nam B6” thong qua
dé tai ma s6 KHCN-TNB/14-19. Céc tac gia xin tran trong
cam on.
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Phan Iap va x4c dinh cau tric mot so hop chat tir phan trén mét dat

cdy Ca dai hoa tring (Solanum torvum Swartz.) & Thira Thién - Hué
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Trung tam Nghién ciru va Chuyén giao cong nghé, Vién Han lam KH&CN Viét Nam
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Tém tit:

Céy Ca dai hoa triing (hay con goi 1a Ca hoang gai, Ca ndng, Ca dir) c6 tén khoa hoc 1 Solanum torvum Swartz.
thudc ho Ca (Solanaceae), phan b6 rong rii & Viét Nam. Theo y hoc cd truyén Viét Nam, ciy Ca dai hoa tring dwgc
str dung dé chira dau bung, ho, sot, dau ring va ong dot. Trong nghién ciru nay, tir phan doan nwéc ciia phin trén
mit dit cdy Ca dai hoa tring di phén lap va xac dinh cu tric 3 hop chét la paniculonin A (1), paniculonin B (2)
va isorhamnetin-3-O-glucopyranoside (3). Trong d6, hop chit 3 1an dau tién dwoc phén lap tir cdy Ca dai hoa tring.

Tir khoa: isorhamnetin-3-O-glucopyranoside, paniculonin A, paniculonin B, Solanum torvum.

Chi s6 phén loai: 3.4

M dau

Ca dai hoa tréng (Solanum torvum Swartz.) thudc ho Ca
(Solanaceae), phan bd phd bién & cac qudc gia nhiét déi.
Tai Viét Nam, Ca dai hoa tréng duoc tim théy & nhiéu dia
phuong nhu: Son La, Lao Cai, Bic Giang, Ha No6i, Thua
Thién - Hué, Kon Tum, Pic Lic, Lam D@)ng va khu vuc
Nam B6. Theo y hoc ¢6 truyén Viét Nam, loai nay thuong
dung dé chita cac bénh thuorng gip nhu dau bung, ho, sdt,
dau rang va ong dét. O cac quoc gia chau A khac nhu Trung
Quoc, An Do, Ca dai hoa trang duogc st dung lam thue loi
tiéu, giam dau, kich thich ti€u hoa [1]. Thanh phén hoa hoc
loai Ca dai hoa tring chira nhiéu 16p chét ¢6 hoat tinh sinh
hoc cao nhu flavonoid [2, 3], phenolic [4, 5], sesquiterpenoid
[6], steroidal glycoalkaloid [7] va steroidal glycoside [3,
8-12]. Cac nghién curu vé tac dung sinh hoc cho biét, dich
chiét va cac hop chét phan 1ap tir loai nay c6 tac dung khang
viém [9], khang virlt[2], khang vi sinh vat [13], chéng 6xy
hoa [4, 14], chong tleu duong [4, 15] va dac biét 1a kha ning
gdy doc nhiéu dong té bao ung thu 6 nguoi [10, 11, 16]. Tuy
nhién, dén nay cac nghién ctru vé loai dugc liéu nay (thanh
phﬁn hoa hoc va hoat tinh sinh hoc) ¢ Viét Nam con kha
khiém t6n, chua trong xing voi tiém nang tng dung. Trong
nghién ciru nay, chung toi tién hanh phén 1ap va xac dinh
cAu triic hoa hoc ctia 3 hop chat tir phan doan nude cay Ca
dai hoa tréng thu duoc & Thira Thién - Hué.

“Tac gia lién hé: Email: lcvcuong@misr.vast.vn
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Nguyén liéu va phuong phap nghién ciu
Nguyén liéu

Mau thuc vat 1a phﬁn trén mat dat loai Ca dai hoa tréng
thu tai xa Huong Nguyén, huyén A Ludi, tinh Thira Thién
- Hué vao thang 7/2019 va dugc TS Tran Thi Phuong Anh
(Hoc vién KH&CN, Vién Han lam KH&CN Viét Nam)
giam dinh. Mau (MISR2019-14) luu giir tai Vién Nghién
ctru Khoa hoc mién Trung thudc Vién Han lam KH&CN
Viét Nam.

Héa chit, dung moi, mdy mdc, trang thiét bi

Hoa chit, dung moéi dung dé chiét xuit, phan lap gém
n-hexane (Han Qudc), dichloromethane (Trung Qudc),
ethyl acetate (Trung Qudc), acetone (Han Qudc), methanol
(Malaysia) dugc nhap khéu boi Cong ty Binh Tri - Thu
Dat (Long An) va nudc cat dat tiéu chuan thi nghiém. Sir
dung sic ky cot v6i cac chit hidp phu pha thuong (silica
gel 240-430 mesh, Hang Merck), pha dao C-18 (150 pm,
Fujisilica Chemical Ltd); sic ky ban mong dugc tién hanh
trén DC-Alufolien 60 F,, RP  F ., (Hang Merck); dung
dén tr ngoai (budc song 254 Va 365 nm) dé phat hién vét
chat hogc dung thudc thir 1a H,SO, trong ethanol 10% dugc
phun déu 1én ban mong, sdy kho roi ho nong tir tir dén khi
hién mau. Phd cong hudng tir hat nhan (NMR): do trén may
Bruker AM500 FT-NMR (Bruker Corporation, M¥), phé
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Abstract:

Solanum torvum Swartz, belonging to the family
Solanaceae, a herb known as “Ca dai hoa trang”, “Ca
hoang gai”, “Ca nong”, or “Ca du” in Vietnam, is widely
distributed in Vietnam. Solanum torvum has been
used as folk medicine to treat various illnesses, such as
stomachache, cough, fever, toothache, and bee stings.
As a part of our research on genus Solanum in Vietnam,
three natural compounds including paniculonin
A (1), paniculonin B (2), and isorhamnetin-3-O-
glucopyranoside (3) were isolated from the water layer
of Solanum torvum collected in Thua Thien - Hue. This is
the first time compound 3 was isolated from this species.

Keywords: isorhamnetin-3-0O-glucopyranoside,
paniculonin A, paniculonin B, Solanum torvum.

Classification number: 3.4

khéi (ESI-MS): do trén may Agilent 1200 series LC-MS
(Agilent Technologies, M¥) tai Vién Hoa hoc, Vién Han 1am
KH&CN Viét Nam.

Két qua va ban luan
Thuce nghiém va két qui

Phan trén mit dat cdy Ca dai hoa tring duoc phoi kho
dudi bong ram, sau d6 xay nho dén kich thude 0,5-2 mm
thu dwoc phan bot (4,5 kg). Bot Ca dai hoa tring dugc ngam
chiét voi methanol ¢ nhiét do phong trong 72 gid (20 1x 3
1an). Dich chiét dwoc gop lai va co dic boi thiét bi cd quay
chan khong thu dugc cao chiét toan phan (280 g). Cao toan
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phan tiép tuc dugc hoa tan trong 2 lit nude cit va dem chiét
lan luot véi n-hexane, dichloromethane va ethyl acetate (c6
d6 phan cuc tang dfin). Sau d6 thu dugc can n-hexane (STH,
55,1 g), can dichloromethane (STD, 67,7 g), can ethyl
acetate (STE, 13,2 g) va 16p nudc (STW, 64,0 g ).

Lop nude (STW) tlep tuc duoc dua 1én sic ky cot Diaion-
HP20, rira bang nudc cat dé loai ~dudng, sau d6 dugc phan
tach voi hé dung moi ting dan thé tich methanol trong nuéc
(25, 50, 75 va 100%) thu dugc 4 phan doan (STW1-STW4).
Phan doan STW4 (22,4 g) tiép tuc dugc phan tach thanh
5 phan doan nhé hon (STW4a-STW4e) trén sic ky cot
pha thuong (Silica gel) két hop véi rira giai bang hé dung
moi gradient c6 d6 phéan cuc ting dan 1a dichloromethane/
methanol (20/1—1/1). Tiép tuc phén tach phan doan STW4c
(2,4 g) bang séc ky cot str dung hat silica gel pha dao va hdn
hop dung méi acetone/nuée (1/1) 1am chét rira giai thu dugc
3 phan doan, STW4C1-STW4C3. Hop chit 1 (4 mg) thu
dugc khi tinh ché phan doan STW4CI (155 mg) trén sic ky
cOt pha thuong véi hé dung moéi dichloromethane/methanol/
nuéce (7/1/0,05) 1am pha dong. Tiép tuc phan tach phan doan
STW4A (3,2 g) trén cot sic ky pha dao s dung methanol/
nudce (2/1) lam pha dong thu dugc 4 phan doan nhd hon,
STW4A1-STW4A4. Hop chat 2 (5 mg) thu dugc khi phan
tach phan doan STW4A4 (220 mg) bang cot sic ky pha
thuong st dung dichloromethane/methanol/nudce (7/1/0,05)
1am chét rira giai. Cudi ciing, phan doan STW2 (2,3 g) duoc
phan tach trén cot sic ky pha dao (methanol/nuée, 1/1,2)
thu duoc 3 phan doan nho hon (STW2A-STW2C). Tiép tuc
phan tach phan doan STW2B (410 mg) trén sic ky cot va
dung dichloromethane/methanol/nudc (10/1/0,05) 1am pha
dong thu duoc hop chit 3 (8 mg) (hinh 1).

Hinh 1. C4u truc héa hoc cua céc hop chat phan lap tir cay Ca
dai hoa trang.

Ban ludn

Hop chat 1 phan tach duoc c6 dang bot, mau tréng
Trén phd '"H-NMR (500 MHz, CD ,OD) cua hop chat 1 xuat
hién nhiing dic trung cta 4 nhém methyl bao gom 2 nhom
methyl singlet tai 5, 0,88 (3H, s, H-18), 0,90 (3H, s, H-19)
va 2 nhom methyl doublet tai 5, 0,98 (3H, d, J=7,0 Hz,
H-21), 1,12 (3H, d, J=7,0 Hz, H-27). Bén canh do, su co
mdt cua 2 anomeric proton tai 3, 4,34 (1H, d, J=8,0 Hz,
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H-1), 4,50 (1H, d, J=7,5 Hz, H-1") goi y su c6 mat cua 2
don vi duong . Trén phd BC-NMR (125 MHz, CD ,OD)
va HSQC cua 1 quan sat thy tin hiéu cua 38 carbon bao
gdm 27 tin hiéu carbon ciia phan aglycone va 11 tin hiéu
carbon cua hai don vi duong. Trong do, 27 tin hiéu carbon
ctia phan aglycone xac dinh su ¢6 mat ctia 4 nhom methyl
tai 8. 17,0 (C-18), 13,8 (C-19), 14,3 (C-21) va 17,6 (C-27);
9 nhém methylene tai 6.38,5 (C-1), 31,9 (C-2), 32,7 (C-
4), 41,6 (C-7), 22,1 (C-11), 41,3 (C-12), 32,6 (C-15), 36,0
(C-24) va 65,0 (C-26); 11 nhém methine tai 5. 71,9 (C-3),
51,8 (C-5), 80,4 (C-6), 35,1 (C-8), 55,1 (C-9), 57,4 (C-14),
82,6 (C-16), 63,2 (C-17), 37,1 (C-20), 64,0 (C-23) va 31,3
(C-25); 3 carbon khong lién két voi hydro tai 8£ 37,6 (C-
10), 42,2 (C-13) va 112,7 (C-22). Céac gia tri phd thu dugc
goi v hop chit 1 1a mot spirostanol steroid. Céc tin hiéu
quan sat duoc trén phd *C-NMR va HSQC xac dinh phan
duong cua 1 c6 mat trong 9 nhom methine tai ., 104,8 (C-
1), 75,0 (C-2"), 87,8 (C-3"),75,2(C-4"), 72,7 (C-5"), 106,0
(C-1"), 75,2 (C-2"), 77,7 (C-3") va 71,0 (C-4"); 1 nhém
methylene tai 8.67,1 (C-5") va 1 nhom methyl tai 5. 18,2
(C-6"). Phan t1ch dit liéu phd NMR thu dugc két hop so sanh
v6i nghién ctru cua Challal va cs (2014) [8] cho phép xac
dinh phan duong cua 1 13 O-f-D-xylopyranosyl-(1—3)-4-
D-quinovopyranosyl, chudi disaccharide thuong gip & cac
hop chét steroid glycoside phan lap tir ciy Ca dai hoa tring
(8,9, I1].

Phan tich cac tin hiéu trén phd HMBC ciia hop chét 1
cho thdy, c4c tuong tac tir H-19 (5,,0,90) dén C-1 (3,38.5)/
C-5 (8,51 8)/C9(8 55,1)/C-10 (6.37,6) va H-1 (6 1,05,
1 73)/H 5(3,1,18) den C-3(3.71 9) xac dinh sy c6 mét cua
nhom hydroxy tai C-3. Tuong tu, c4c tuong tic HMBC tur
H-21 (3,,0,98) dén C-17 (3. 63,2)/C-20 (5.37,1)/C-22 (6,
112,7), H-27 (5,,1,12) dén C 24 (5,36 O)/C 25 (6,31 3)/C—
26 (6.65,0) va H-23 (5,,3,70) dén C 22 (6,112 7)/C 24 (8.
36,0) xac dinh sy c6 mat cua nhém hydroxy tai C-23. Vi tri
ctia phan dudng gin vao khung chit tai C-6 duoc xac dinh
dva vao cac tuong tic HMBC tir H-5 (3, 1,18) dén C-6 (R
80,4), H-1" (3,,4,50) dén C-3” (8.87,8) va H-1" (3, 434)
dén C-6 (R 80 ,4) cung véi gia tri do dich chuyen hoa hoc
cua carbon C-6 (6.80,4). Ttr cac phan tich trén két hop dbi
chiéu voi nghién clru cua Manases va cs (2004) [17] cho
phép xac dinh hop chat 1 1a spirostanol disaccharide ¢6 tén
la paniculonin A.

Hop chét 2 phan lap dugc c6 dang bot, mau tréng. Trén
phé 'H-NMR (500 MHz, CD,OD) ctia hop chét 2 xuat hién
nhitng dac trung cia 4 nhom methyl dac trung cua HC
spirostane tai 8, 0,88 (3H, s, H-18), 0,90 (3H, s, H-19),
0,98 (3H, d, /=7,0 Hz, H-21), 1,27 (3H, d, J=6,5 Hz, H-6").
Ngoai ra, con ¢ sy xuét hién 2 tin hiéu anomeric proton
tai 8, 4,29 (1H, d, J=8,0 Hz, H-1"), 5,16 (1H, d, J=1,5 Hz,
H- 1”) va tin hi¢u cua 2 nhém methyl tai 6, 1,30 (3H, d,
J=6,5 Hz, H-6"), 1,27 (3H, d, J=6,5 Hz, H6") Trén pho
PC-NMR (125 MHz, CD,0OD) va HSQC cua hop chat 2
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xuét hién tin hiéu ctia 27 carbon thudc phan aglycone gom
4 nhom methyl tai 5. 17,0 (C-18), 13,9 (C-19), 14,4 (C-21)
va 17,6 (C-27); 9 nhom methylene tai 3.38,5 (C-1), 31,8
(C-2),32,7(C-4),41,7 (C-7),22,1 (C-11),41,3 (C-12), 32,5
(C-15), 35,9 (C-24) va 65,0 (C-26); 11 nhom methine tai 5.
71,8 (C-3), 51,7 (C-5), 80,5 (C-6), 35,0 (C-8), 55,1 (C-9),
57,4 (C-14), 82,6 (C-16), 63,1 (C-17), 37,0 (C-20), 63,9 (C-
23) va 31,2 (C-25); 3 carbon khong lién két voi hydro tai d.
37,6 (C-10), 42,0 (C-13), 112,6 (C-22). Va tin hi¢u cua 12
carbon thugc 2 don vi duong tai 6. 105,1 (C-1'), 76,3 (C-
2"), 84,4 (C-3"), 75,7 (C-4"), 72,9 (C-5"), 18,4 (C-6"), 102,8
(C-1"), 72,2 (C-2"), 72,3 (C-3"), 73,9 (C-4"), 70,0 (C-5"),
17,9 (C-6").

Dit kién phd thu duoc ctia hop chat 2 khé giéng véi hop
chét 1 ngoai trir phan dudng. Pidu nay cho phép du doan hop
chét 2 13 spirostanol disaccharide. So sanh s6 liéu ph6 'H va
13C-NMR thudc phan dudng ctia hop chit 2 véi s6 liéu phd
thudc phan dudng cua torvoside J, torvoside K va torvoside
L [8, 18, 19] cho phép xé4c dinh phan dudng cua hop chét 2
1a O-a-L-rhamnopyranosyl-(1—3)-f-D-quinovopyranosyl.
Bén canh do, cac twong tac HMBC tr H-1" (3, 5,16) dén
C-37(5.84.4) va H-1" (5, 4,29) dén C- 6 (5. 805)xacd1nh
vi tri gan két cua phan du:ong vao khung chat tai C-6. Cac
bang ching phd trén két hop ddi chiéu vai s6 lidu duoc cong
bd ¢ nghién ciru cta Challal va cs (2014) [8], cho phép xac
dinh hop chit 2 1a paniculonin B (hinh 2).

Hinh 2. Cac twong tac HMBC chinh cua hop chat 1 va 2.

Hop chit 3 phan lap duge c6 dang bot, mau vang. Trén
ph6 'H-NMR (500 MHz, CD,0OD) ctia hop chat 3 xuat hién
ddc trung cua 5 aromatic proton thudc 2 hé twong spin AX
va ABX tai 6, 6,41 (1H, d,/=2,0 Hz, H-6), 6,22 (1H, d,
J=2,0 Hz, H-8), 7,94 (1H, d, J=2,0 Hz, H-2"), 6,93 (1H, d,
J=8,0 Hz, H-5"), 7,61 (1H, dd, J=2,0, 8,0 Hz, H-6'); tin hi¢u
cua 1 anomeric proton tai 6, 5,41 (1H, d, J=7,5 Hz, H-1")
va 1 nhom methoxy tai 5,3 96 (3H, s). Trén phé C-NMR
(125 MHz, CD,0OD) cua hO’p chat 3 cho thay tin hi¢u ctia 22
carbon, bao gdom 15 tin hiéu carbon thudc phan aglycone
flavone tai 6. 158,5 (C-2), 135,4 (C-3), 179,4 (C-4), 163,1
(C-5), 99,9 (C-6), 166,0 (C-7), 94,7 (C-8), 158,7 (C-9),
105,8 (C-10), 123,1 (C-1"), 114,4 (C-2"), 150,9 (C-3"), 148,4
(C-4", 116,0 (C-5"), 123,8 (C-6'); 6 tin hi¢u carbon dic
trung ciia phan duong glucopyranosyl tai 9. 103,7 (C-1"),
75,9 (C-2"), 78,5 (C-3"), 71,5 (C-4"), 78,1 (C-5"), 62,6 (C-
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6") va 1 nhdm methoxy tai 8. 56,8. Tur cac dir li¢u pho trén
két hop ddi chiéu véi nghlen ctru ctua Beck va Héberlein
(1999) [20] cho phép x4c dinh hop chét 3 1a isorhamnetin-3-
O-glucopyranoside. Hop chét nay dugc thong bao dd phan
1ap duogc tor mot sb loai thudc chi Solanum nhu S. incanum,
S. rostratum, S. americanum va S. stramoniifolium [21-24].
Pay 1a lan dau tién, isorhamnetin-3-O-glucopyranoside
duogc phan 1ap tir loai Ca dai hoa tring (S. torvum).

£ ~
Két luan

Tir phan doan nudc ciia phan trén mat dat cay Ca dai hoa
trang da phan 1ap va xac dinh cau tric hoa hoc ciia 3 hop chat
gém paniculonin A (1), paniculonin B (2) va isorhamnetin-
3-O-glucopyranoside (3). Trong d6, hop chat isorhamnetin-
3-O-glucopyranoside 1an dau tién dugc phan 1ap tir cay Ca
dai hoa tréng. Céc nghién curu vé hoat tinh sinh hoc cua céac
hop chét phéan 1ap duge s& duge cong bd trong thoi gian toi.
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Nghién ciu nay duoc tai tr¢ bdi Quy Phat trlen
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Anh hwéng ciia vét liéu bao g6i dén chat lwong
cia nam so (Pleurotus saijo caju) trong qua trinh bao quan

Tran Thu Ha", Trinh Thi My Ngoc?, Nguyén Duy Trinh!, Nguyén Vin Giang?

"Vién Di truyén Nong nghiép
’Truong Pai hoc Nha Trang
SHoc vién Nong nghiép Viét Nam

Ngay nhén bai 20/9/2021; ngay chuyén phan bién 24/9/2021; ngay nhan phan bién 25/10/2021; ngay chap nhan dang 29/10/2021

Tém tit:

Muc dich ciia nghién ciru 1a lya chon dwge vat liéu bao géi t6i wu nhim han ché t6i da qua trinh bién déi sinh Iy,
sinh héa sau thu hoach giy nén sw suy giam chit lwong ciia nAm so (Pleurotus saijo caju) trong qua trinh bao quan.
Nghién ctru tién hanh khio sat 6 loai bao géi, gom hdp nhwa PET; hép nhua PET 16t gidy kraft; hop nhwa PET 16t
gidy kraft va boc tiii GreenMAP; khay x4p boc tiii GreenMAP; khay xop 16t gidy kraft, boc tii GreenMAP va tii
gidy kraft. Két qua cho thiy, hép nhua PET c6 16t gidy kraft va boc tii GreenMAP la phi hop dé bio quan nim
s0. Sau 10 ngay bao quéan & 4°C, nam so ¢6 ty 1¢ hao hut khoi lwgng (5,78+0,28%), giam ham lwgng protein hoa tan
(65,49+1,28%) va vitamin C thip nhit (27,87+0,28 mg/100 g); qua thé nim sau khi bao quan da duy tri mau sic, mui
vi va cdu triic tot hon so véi cac cong thire thi nghiém khac.

Tir khéa: bao quan, hop nhwa PET, khay xop, nAm so, Pleurotus spp., tii gidy kraft.

Chi s6 phén loai: 4.1

Pat van de

Né&m s0 Pleurotus spp. 1a mot trong sb cac chi ndm dugc
khai thac va st dung phd bién nhat trén thé gidi (chiém
khoang 19% tong san lugng nam toan cau) [1]. Cac nudc
chau A, dic biét 1a Trung Quéc, Nhat Ban, Han Quéc, Thai
Lan, Viét Nam va An D6 1a nhitng qudc gia san xuét va
tiéu thu nim so chinh, san luong tiéu thu hang nam chiém
khoang 99% tong san luong nam cua thé gidi, riéng Trung
Qudc chiém khoang 87%. Theo Ramya va cs (2017) [2],
qué thé nam Pleurotus spp. c¢6 chira 25-30% protein, 2,5%
chat béo, 17-44% duong, 7-38% mycocellulose va 8-12%
chat khoang (kali, phdt pho, canxi, natri). Nhidu loai nim
thudc chi Pleurotus spp. con co tAm quan trong vé mit y
hoc rét cao, qua thé ctia chung chira nhiéu hop chét ¢6 hoat
tinh khang vi khuan, virus, chong ung thu, chdng viém va
on dinh huyét ap [1, 3]. Hop chét f-glucan trong dich chiét
ctia nAm Pleurotus spp. c6 tac dung ting cudng sy phan giai
lipid va co gia tri trong viéc hd tro diéu tri bénh béo phi [4].

Ném 12 mot san pham rat d& hong do ham lugng nuéce
trong qua thé cao (>90%), cdu tric qua thé mong, cing véi
ham lugng protein cao nén thoi gian bao quan khong qua 24
gi0 0 25-30°C [1]. Theo Palacios va cs (2011) [5], nam tuoi
rat d& bi hong va nhanh chong mat di dic tinh cam quan sau
khi thu hoach, vi v@y ching phai dugc xtr ly va dong goi
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dung cach dé tang thoi gian bao quan. Tdc do ho hap cao
lam giam ndng d6 khi O, va ning cao ndng do CO,. Sw mat
can bang & thé khi dugc tao ra trong qua trinh bao quan la
nguyén nhan kich hoat mot s6 qua trinh sinh hoéa (phan tng
thity phan, hoa ndu va sy phat trién ciia vi sinh vat) gop phan
lam hu hong nam [5]. St dung vat liéu bao goi phu hop
s& gitp kéo dai thoi gian luu trit va han ché sut giam chét
lwong san pham nim [6, 7]. Bao g6i MAP da duogc st dung
rong rdi dé bao quan nam tuoi. MAP c6 thé gitp tranh mot
phan qua trinh hoa nau, 1én men va cac qua trinh sinh hoa
ctia enzyme bang cach kiém soat va tao ra mot trang thai can
bang thé khi xung quanh san phim ndm [5].

O Viét Nam, nghién ctru vé vt liéu bao géi trong bao
quan ném van con rat han ché, dic biét 1a viée st dung déng
thoi nhiéu loai vat liéu bao bi nham e ché qua trinh sinh 1y,
sinh hoa, kéo dai thoi gian bao quan ndm hau nhu chua c6.
Bén canh d6, qué trinh san xuit nim di chuyén dan tir thu
cong sang quy mo cong nghi€p, san lugng co thé dat hang
chuc tin nim tuoi/ngdy, néu khong c6 phuong phap bao
quan phu hop s& anh huong 16n dén chat lwong va thu nhap
clia nguoi trong ndm. Vi vy, nghién ciru nay duoc tién hanh
vo1 muc dich khao sat anh huong cua mot sb loai vat liéu
bao goi dén ciu truc, trang thai, mau sdc, chit luwong cia qua
thé ndm so P saijo caju sau thu hoach, tir do lya chon loai
bao bi phu hop nhét phuc vu bao quan.
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Abstract:

The study aims to investigate the optimal packaging
material to maximise the restriction of physiological and
biochemical changes which reduce oyster mushroom
(Pleurotus saijo caju) quality during the storage after
harvesting. There are six packaging techniques tested,
including PET box, PET box with kraft paper, PET box
with kraft covered by GreenMAP bag, soft tray covered
GreenMAP bag, soft tray with kraft paper in GreenMAP
bag, and kraft paper. The result shows that the PET
box with kraft paper in the GreenMAP bag is the most
suitable for the storage of oyster mushrooms. After 10
days under 4°C, the lowest weight reduction can be seen
with only 5.78%, soluble protein declines 65.49%, and
decrease of vitamin C with 27.87 mg/100 g. In addition,
the fruit body can maintain the colour, structure, and
taste better than those packed with other materials.

Keywords: kraft paper, oyster mushroom, PET box,
Pleurotus spp., soft tray, storage.

Classification number: 4.1

Nguyén vat liéu va phuong phap nghién ciiu
Nguyén vt liéu

- Nam s0 P, saijo caju duge trong trén co chat 89% mun
cua, 10% cam gao, 1% bot CaCO, tai Trung tdm Ung dung
va Chuyén giao cong nghé Phu Yén (tinh Phii Yén). Sau
45 ngay ciy gidng, qua thé nim so diu tién duoc thu hai,
dung trong céac khay nhya, sau d6 van chuyén vé phong thi
nghiém, cit gbc, phan loai, déng goi va bao quan (hinh 1).
Nam so duoc phan loai theo kich thudc voi duong kinh mii
nam 3-4 cm, loai bo nhiing cay nam bi bénh, kich thudc mil
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nam qua 1én hodc qua nho. Qua trinh tir khi thu hoach dén
dong goi, bao quan nam so khong qua 24 gid.

Hinh 1. Qua thé ndm so P. saijo caju mé&i thu hoach.

- Hop nhya PET H04 dugc san xuét boi Cong ty TNHH
Hunufa Viét Nam, c6 kich thudc 18x12x4 cm, do day 0,2
mm, phan nap hop duc 6 156 @2 mm.

- Bao bi GreenMAP lam tir nhya LDPE c¢6 kich thudc
27x47 cm do Vién Hoda hoc, Vién Han 1am KH&CN Viét
Nam nghién ctru va Cong ty C6 phan Sao Nam phan phéi.

- Tui gidy kraft mau nau, kich thuée 10,5x20x5 cm, do
day 35 gms duoc san xuét va phan phdi boi Cong ty TNHH
Séan xuat Thuong mai Xuat nhap khau Pic Nam.

- Khay x6p trang, kich thuécl19,5x11x2 cm dugc san
xudt va phan phdi boi Cong ty Bao bi Thyc pham Lan Hung.

Bo tri thi nghiém

Qua thé ndm so P. saijo caju duoc dong goi theo cac
cong thuc thi nghiém nhu sau: dong goi trong hop nhya
PET; dong gbi trong hop nhwa PET 16t gidy kraft; dong
go6i trong hop nhya PET 16t gidy kraft va sau d6 boc tai
GreenMAP; dong goi trong khay x6p va sau dé boc tui
GreenMAP; dong goi trong khay x&p 16t gidy kraft va sau
d6 boc tii GreenMAP; dong gbi trong thi gidy kraft (hinh
2). M&i mau thi nghiém c6 khéi luong 100 g nam so tuoi
va bao quan trong tu bao 6n ¢ nhiét d¢ 4+1°C. Thi nghiém
duoc bd tri hoan toan ng?iu nhién véi 3 lan lap lai va viéc
danh gia chat luong nim so P. saijo caju dugc tién hanh tai
céc thoi diém 2, 4, 6, 8 va 10 ngay sau bao quan [8].

Xdc dinh 1y Ié hao hut khoi lwong

Ty 1€ hao hut khéi luong cua nim so trong qua trinh bao
quan duoc tinh bang % gitta khoi luong nam so tuoi trudc
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Hép nhwa PET

HOp nhwa PET-kraft

Khay x6p-GreenMAP

Hinh 2. Bao géi qua thé nam so P. saijo caju.

khi bao quan va khéi luong cua ndm so tai cac thoi diém
phan tich [9].

X:(M#M?)XIOO

1
trong d6: X: hao hut khéi lwong ty nhién & mdi thoi diém
phan tich (%); M : khdi lugng ndm so twoi trudce khi bao
quan (g); M,: khoi lugng nam so ¢ cac thoi di€ém phan tich
(bao gdm ca qua thé thoi hong) (g).

Danh gia chit lwong cam quan

Chat lwong cam quan cta nim so dwoc danh gia theo
TCVN 3215-79 véi thang diém 6 bac (tir 0 dén 5) va diém
cao nhat cho mdi chi tiéu 1 5 diém. Piém cam quan s& 1a
tong diém riéng 1¢é ciia cac chi tidu. Hé s6 quan trong cho
chi tiéu mau séc, trang thai, mui, vi 1an luot 12 0,8, 0.8, 1,2
va 1,2.

Xdac dinh ham luong protein hoa tan:

Ham lugng protein hoa tan duoc x4c dinh bing phuong
phép Biuret theo Kelleher va Hultin (1991) [10].

Xac dinh ham luong vitamin C:

Ham luong vitamin C trong mau ndm so twoi dugc xac
dinh theo TCVN 4715:1989.

Xac dinh cieong do ndu hoa:

Cuong do nau hoa ctia ndm so tuoi sau khi bao quan
duogc xac dinh theo phuong phap cia Ranganna (1986) [11].
Gia tri nau hoa duoc do bi‘mg may quang phd UV (Cary100)
tai budc song 440 nm cua cua dich chiét 1,0 g nam so tuoi
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Khay xbp-kraft-GreenMAP

Tui gidy kraft

trong 15 ml ethanol 60% (OD

440)'

X ly 56 liéu

Két qua nghién ctru dugc phén tich phuong sai ANOVA
va kiém dinh Duncan (Duncan’s Multiple-Comparison
Test) trén phan mém Statgraphics V15.1.02 v&i mic ¥ nghia
p<0,05 [12].

£ 2 ~ ~ a
Ket qua va ban luan
Sw bién doi chat lwong cdm quan ciia nam so

Theo thoi gian bao quan, chét lvong cam quan ciia ndm
sO ¢6 xu hudng giam dan so voi chét lugng nam so tai thoi
diém thu hai (hinh 3) va c6 su sai khac giita cac phuong
phap bao goi (p<0,05). Mau ndm dugc bao quan bang tai
gidy kraft bj khé nhin, c6 mau vang Gia, mui khai nong
(hinh 4F), diém danh gia chi dat 8,56. Mau ndm déng goi
trong hop nhwa PET 16t gidy kraft va boc tii GreenMAP
¢6 muc do suy giam chét lugng it va chdm hon so vdi cac
vat liéu bao bi con lai, diém cam quan dat 12,77, sau 10
ngdy bao quan, qua thé ndm giit duoc do tuoi, chic (hinh
4C). Hop nhua PET c6 duc 16 @2 mm va gidy kraft vira
¢6 tac dung bao vé qua thé ndm khoi nhiing tic dong co
hoc tir bén ngoai, vira tham hat va giam sy ngung tu hoi
nudc trong moi trudng bao quan. Pong thoi, kha ning tham
khi c6 chon loc ctua tui GreenMAP da tao ra moi truong
khi quyén thich hop nhat vé nong do 0,, CO, xung quanh
san pham nam, giam cuong do ho hap, trc ché sy tao thanh
ethylene va tang truong cua vi sinh vat, tir d6 giam qua trinh
suy thodi, gitip ting thoi gian luwu trir nAm [13]. Do kha ning



giit am cua khay xdp kém hon hop nhya PET nén cic miu
nam so duoc bao goi trong khay x6p 16t gidy kraft va boc
tai GreenMAP hoic khay xdp boc tui GreenMAP ¢6 diém
cam quan thdp hon so véi bao bi hop nhwa PET 10t gidy
kraft va boc tii GreenMAP [14] (hinh 4D va 4E). Hon nira,
mot sb nghién cttu in vivo va in vitro da chi ra rﬁng, cac hat
nano polystyrene tir cic vat lidu nhwa polystyrene c6 thé
x4m nhap vao co thé sinh vat qua dudng ho hép, tiéu hoa
hoic tiép xuc qua da. Vi vdy, cac loai bao bi c6 ngudn gc tir
polystyrene (khay xdp) khong duge khuyén khich st dung
trong bao quan thyc pham [15].

Piem cam quan (diem)

0 2 4 6 8 10
Thai gian bio quan (ngay)

=—@—IHop nhnra PET
=8—THop nhnra PET-kraft-GreenMAP
—8—Khay xop-kraft-GreenMAP

=®— Hop nhua PET-kraft
Khay xdp-GreenMAP
—@—Tii kraft

Hinh 3. Sy thay ddi chat lwong cam quan ctia ndm so trong
qua trinh bao quan.

(A) Hop nhya PET (B) Hop nhya PET-kraft (C) Hop nhya PET-kraft-GreenMAP

-

(D) Khay xdp-GreenMAP

(E) Khay xbp-karft-GreenMAP (F) Tui kraft (4 ngay)

Hinh 4. Hinh thai nAm so sau 8 ngay bao quan & nhiét do
4+1°C.

Cuwong dp ndu hoa ciia ndm so

Cuong d6 nau hoa clia cac mau nam so déu ting theo thoi
gian bao quan va co su sai khac voi mic y nghia (p<0, 05)
gura cac loai bao bi dung trong nghién curu (h1nh 5). Mau
nam so bao quan trong hop nhya PET 16t glay kraft va boc
tai GreenMAP c6 toc do nau hoa chdm nhat, g1a tri OD,,
tai ngay bdo quan thtr 10 la 0,201+0,03. Mau nam so bao
quén trong khay xp 16t gidy karft va boc tii GreenMAP ¢
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cuong d6 bién nau thép thir 2, gia tri OD,, dat 0,236+0,02.
Téc d6 nau hoéa ciia ndm so bao quan trong tii gidy kraft
din ra manh nhét, gia trji OD 4 181 ngay bao quan thir 4
la 0,461+0,021. Céc loai bao bi khac nhu khay xop boc
tai GreenMAP, hop nhua PET va hop nhua PET boc thi
GreenMAP dugc ghi nhan 1a vat liéu bao goi khong phu hop
v6i bao quan ndm so. Nam so bao g0i trong cac loai vat li¢u
nay cé cuong do nau hoéa nhanh, lan luot 1a 0,289+0,032,
0,386+0,02 va 0,212+0,011 OD,, sau 6 ngay bdo quan.

0,5
0,45

= 04
3
X 035
£ 03
£ 025
=
< 02
0
£ 0,15
z

0,1
0,05

Thoi gian bao quan (ngay)

=—8—Hop nhua PET
—&—Hop nhita PET-kraft-GreenMAP
—8— Khay xop-kraft-GreenMAP

=—8®—H0{p nhya PET-kraft
Khay xop-GreenMAP
—8—Thi kraft

Hinh 5. Cwong d6 bién nau ctia ndm so trong qua trinh bao
quan.

Mau séc 14 ddu hiéu dé danh gia chat lvong thuong mai
clia san pham ndm [16]. Nau héa la nguyén nhan quan trong
lam suy giam chét lvong ctia nim sau khi thu hoach [17] va
dién ra trong suét qua trinh bao quan [18]. Sic t nau xudt
hién khi 6xy phan tmg véi enzyme tyrosinase trong nim
[19] hodc do qua trinh 6xy hoa cac hop chét phenolic boi
enzyme polyphenol ox1dase gop phan vao hiéu tmg hoa niu
[20]. Su nau héa ciia ndm so dién ra o nhét sau 7 ngay bao
quan [21] va c6 sy sai khac dang ké vé tri s6 nau hoa gitra
cac loai vat liéu bao goi [22]. Cac hé¢ théng bao gobi khac
nhau s& tao ra do thdm va thanh phan khong khi khac nhau
bén trong bao bi [22]. Gidy kraft trong nghién ciru nay da
lam giam sy ngung tu hoi nuéce, tii GreenMAP diéu chinh
céc thanh phan khong khi bén trong bao bi, giam nong do
6xy, han ché ho hap va ngan chin cac phan Gng 6xy hoa.
Ngoai ra, diéu kién bao quan ¢ nhiét do thip (4°C) ciing
gop phan trc ché hoat dong cua enzyme polyphenol ox1dase
dan dén giam téc do hoa nau ciia nim so. Do d6, ndm so
dugc bao quan trong tui kraft va boc bao bi GreenMAP cé
tdc dd nau hoa cham hon so véi céac loai bao bi khac trong
thi nghiém. Nhiéu cong trinh nghién ctru da cong bd két
qua tuong tu voi két qua cua thi nghiém nay. Nghién ciru
cua Villaescusa va Gil (2003) [21] da nhan dinh, MAP la
k¥ thuat bao goi phtt hop nhat ddi voi ndm Pleurotus spp..

31
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Theo Jafri va cs (2013) [23], nam sO P, ﬂorlda dugc bao
quéan bang bao géi MAP ¢6 tri s6 nau hoa thip hon dang ké
so voi cac loai bao bi khac.

Ty Ié hao hut khéi lwong ciia ndm so

Mot trong nhiing nguyén nhan chinh cta sy suy giam
chat luong 1a ndm bi hao hut khéi lwong [24] va muc do
hao hut nay ting theo thoi gian bao quan [25]. Két qua thi
nghiém cho thdy, sau 4 ngay bao quan trong tui gidy kraft
khoi lugng nam so giam 9,42+0,41% va 5+0,32% khi bao
quan trong hop nhya PET. Cac miu ndm duoc bao gbi bang
bao bi GreenMAP c¢6 tdc d6 hao hut khoi luwong cham hon.
Ty 18 hao hut khéi luong ctia nim so dugc bao quan bang
hop nhwa PET 16t gidy kraft va boc tii GreenMAP; khay
xbp 10t gidy kraft va boc tai GreenMAP thip nhat, lan luot
la 5,78+0,28 va 6,9240,37% sau 10 ngay bao quéan (hinh 6).
Nhu vay, tai kraft va hop nhwa PET két hop véi cong nghé
bao g6i MAP (tii GreenMAP tu vat liéu LDPE) c¢6 vai tro
ngin chin su bay hoi nudc cia san pham, dong thoi kha
nang didu tiét thanh phan khong khi bén trong vt lidu bao
g6i mot cach thich hop ciia bao bi GreenMAP di giam toi
da cuong d6 ho hép ctia nam, han ché sut giam khi lugng
nam bao quan. Két qua tuong tu dugc Lee va cs (2003) [26]
ghi nhan khi sir dung bao bi MAP dé bao quan ndm. Theo
c4c tac gia ndy, chat luong ndm so dugc bao quan trong bao
bi MAP san xuét tr nhya LDPE 0,05 mm vuot trdi hon so
v6i cac loai vt liu dong goi khac vé suy giam khdi luong,
d6 ctng va khac biét vé mau sic.

Hao hut khéi hrgng (%)

Thai gian bao quan (ngay)

—&—Hop nhira PET
Hop nhira PET-kraft-GreenMAP
—e— Khay xop-kiaft-GreenMAP

—e—Hop nhya PET-kraft
Khay x6p-GreenMAP
—e— Tui kraft

Hinh 6. Sw hao hut khéi lwgng ctia nAm so trong qua trinh
bao quan.

Sw bién doi ham lwgng protein hoa tan

Ham luong protein hoa tan ban dau ctia ndm sd P, saijo
caju 14 78,34% va giam dan theo thoi gian bao quan. Mau
nam so duogc bao goi trong hop nhya PET 16t gidy kraft
va boc bao bi GreenMAP c6 muc df sut gidm ham lugng
protein hoa tan it nhat, tir 78,34 xudng con 65,49+1,28%
sau 10 ngay bao quan. Nguoc lai, mau ndm so duoc bao goi
bang tai gidy kraft co mutrc do sut giam ham lugng protein

TAP CHI

HOA HOC

ONG NGHE /It Nam 63(12) 12.2021

hoa tan cao nhét, tir 78,34 xuéng con 52,21+1,41% sau 4
ngdy bao quan. Ham lugng protein hoa tan ctia cac mau
nam so dugc bao quan trong hop nhya PET 16t gidy kraft,
khay xdp boc bao bi GreenMAP, khay x6p 16t gidy kraft va
boc bao bi GreenMAP sau 8 ngay lan luot 1a 58,38+1,42,
56,48+1,11 va 66,83+1,11% (hinh 7).
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Ham lwgng protein hoa tan

Thoi gian bao quan (ngay)

—&—Hop nhya PET
H6p nhya PET-kraft-GreenMAP
—e— Khay xép-kraft-GreenMAP

—®—Hop nhya PET-kraft
Khay x6p-GreenMAP
—e— Tiii kraft

Hinh 7. Sw thay déi ham lwong protein ciia ndm so trong qua
trinh bao quan.

Protein 1a thanh phan dinh dudng quan trong ctia qua thé
nim, gdm day du cac acid amin thiét yéu nhu isoleucine,
leucine, lysine, methionine, phenylalanine, threonine,
tryptophan va valine [27]. Theo Gliguem va Aragon (2005)
[28], ham luong protein tong sé cua san pham it bi anh
huong trong qua trinh bao quan. Tuy nhién, Arumuganathan
va cs (2012) [29] da bao cao rﬁng, cac protein da bi phan
hay va bién tinh do su gia ting hoat dong ciia enzyme
protease trong qua trinh bao quan. Tac gia nhan thdy, ham
luong protein ctia nAm md& Agaricus bisporus di giam tir
3,46 xudng 2,4% sau 8 ngdy bao quan. Viéc mét hoat tinh
sinh hoc cta protein va mot s6 acid amin thiét yéu (dac
biét 1a lysine va tryptophan) ciing da dugc Lecle're va cs
(2002) [3 0], Puscasu va Aragon (2002) [31] gh1 nhén va giai
thich bang phan tng Maillard ¢6 ngudn gdc tir vitamin C.
Ramdas (2012) [6] quan sat thdy, ham lugng protein ciia
nam so Pleurotus spp. trong qué trinh bao quan c6 xu hudng
giam nhe (tlr 26,96 xudng con 25,7% tai ngay bao quan thir
24). Bong thoi, tac gia nay ciing khing dinh, vat liéu bao goi
¢6 anh huong dang ké (p<0,01) dén ham lugng protein ciia
nam so trong chu ky bao quan. Str dung hop nhya PET két
hop véi lot gidy bac va 14 chudi c6 thé kéo dai thoi gian bao
quan ndm so Pleurotus spp. 1én 16 ngay, ham lu’(rng protem
clia san phdm dat 25 83% [6]. Vi vdy, bao goi ndm so bing
hop nhua PET 16t gidy kraft va boc bao bi GreenMAP 1a vat
liéu thich hop nhat dé han ché tdi da muc hao hut protein
hoa tan ctia nam so nho kha ning tao ra moi truong khong
khi thich hop, giip kim ham hoat dong cua cac enzyme
protease.



Sw bién doi cia ham luwong vitamin C

Ham luong vitamin C trong miu nim so tuoi nghién ctru
khong cao, dat 30,12 mg/100 g chat kho. Két qua hinh 8 cho
théy, ham lugng vitamin C cua nam so P saijo caju bi sut
giam trong qua trinh bao quan va c6 su sai khac gilra cac
loai vat liéu bao goi (p<0,05). Ham lugng vitamin C cua
mau nim so bao goi trong tui gidy kraft giam nhiéu nhét,
con 24,26+0,41 mg/100 g ndm kho sau 4 ngay bao quan
(giam 5,86 mg/100 g chat kho). Mau nam duoc dong goi
trong hop nhwa PET hoic khay xdp 16t gidy kraft va boc
tai GreenMAP c¢6 toc do giam ham lugng vitamin C cham
nhét, sau 10 ngay bao quan, ham luong vitamin C 1an lugt
la 27,87+0,28 mg/100g va 26,45+0,37 mg/100g nam kho,
giam 2,25 va 3,67 mg/100 g chit kho.
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Hinh 8. Sw bién d6i ham lwong vitamin C ctia ndm so trong
qua trinh bao quan.

Vitamin C 1a thanh phan dinh dudng kém 6n dinh va nhay
cam véi qua trinh 6xy hoa, dong thoi su sut giam vitamin C
tuong quan thuan v6i mat nudc qua qua trinh thoat hoi nuéc
cua rau, qua [32-34]. Arumuganathan va cs (2012) [29] da
khang dinh, trong qué trinh bao quan acid ascorbic s& bi
oxy hoa thanh acid dehydroascorbic boi nhiéu chét oxy hoa,
dic biét 14 acid ascorbic oxidase. Ngoai ra, hop chit quinon
- mdt san phdm ciia qué trinh 6xy hoa phenol biang enzym
phenol oxidase ciing dugc xem la nguyén nhan lam giam
ham lugng vitamin C ¢ ndm [35]. Nhiéu nghién ctru trén
nam kim cham Flammulina velutipes va nim sd Pleurotus
spp. di cho thiy, ham lwong vitamin C giam khi ting thoi
gian bao quan trong tat ca loai vat liéu bao goi [35, 36]. Nhu
vay, kha nang giam sy mat nudc ciia nam thong qua han ché
qué trinh thoat hoi nudc va giam cudng do ho hap nho didu
chinh nong d khi CO, va O, phu hop la nguyén nhén khién
nam so dugc bao goéi trong hop nhya PET 16t giay kraft va
boc tii GreenMAP giam duogc su that thoat vitamin C trong
qué trinh bao quan. Sy sut giam ham lugng vitamin C cta
nam so thap nhat (0,94 mg/100 g ndm kho) da dugc Ramya
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va ¢s (2017) [2] quan sat thdy khi sir dung bao bi LDPE-A,
cao nhat (1,49 mg/100 g) khi sir dung bao bi HDPE-R. Li
va Zhang (2013) [37] bdo céo c6 su sai khac cd y nghia
(p<0,05) vé ham luong vitamin C ctia ndm m& Agaricus
bisporus giira 6 loai vat liéu bao gbi. Nom md& bao quan
bang bao bi MAP gin mang silicon ¢6 16 thé 1,2 cm?mirc
d6 sut giam ham lugng vitamin C cao nhét 40,7%. Nguoc
lai, bao bi MAP gin mang silicon c6 16 thé 14 0,8 cm? d toi
uu duoc bau khong khi dé bao quan ndm va gitt nAm m&
Agaricus bisporus v6i chit lwong t6t nhat, mirc giam nong
d6 vitamin C cham nhat (19,2%), thoi gian luu trit dai nhat
(15 ngay).

£ ~
Két luan

Qua thé nam so duoc bao goi bang hop nhya PET 16t
gidy kraft va bao bi GreenMAP lam tir vt liéu LDPE c6
chit lugng tot nhat, sau 10 ngay bao quan & 4°C hao hut
5,78+0,28% khoi luong, ham lugng protein hoa tan dat
65,49+1,28% protein téng s6, ham luong vitamin C dat
27,87+0,28 mg/100 g nAm kho, ciu tric va mau sic qua thé
nam it bién doi, tri s6 bién nau 1a 0,201%0,03 va diém déanh
gia chat lugng cam quan dat 12,77 diém.
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Tinh doi khang thue vat va dinh lwong mdt so chat doi khang
trong cay c0 dau (Arachis pintoi)

Phan Khénh Linh, Phong Ngoc Hai Triéu, Nguyén Lé Van, H6 Lé Thi"
Vién Lila Pong bang song Ciru Long
Ngay nhédn bai 5/7/2021; ngay chuyén phan bién 9/7/2021; ngay nhan phan bién 11/8/2021; ngay chip nhan ding 16/8/2021

Tom tit:

Co dau (Arachis pintoi) - 10ai ciy ho ddu c6 kha ning cai tao dat va lam thirc fin gia sic dwoc sit dung lam doi
twong nghién ciru vé tinh ddi khang thue vat da dwoc biét véi sw ndy mam va phat trién cia hat ¢6 hdi (Ageratum
conyzoides L.), tai hum (Comnyza canadensis), hoa xuyén chi (Bidens pilosa L.), ca chua (Solanum lycopersicum) va
tidu (Capsicum annum) thong qua dich chiét methanol (MeOH) tir cac b phan khac nhau ciia c6 diu trén cai be
xanh (Brassica juncea), ¢6 1ong vuc nwéc (Echinochloa crushgalli) va 1ong vie can (Echinoloa colonum). Panh gia
sw phat trién than va ré ciia 3 loai nay sau 48 gio' it véi dich chiét cho thiy, dich chiét MeOH tir than cé ddu trc ché
100% su phat trién cua cai be xanh; 77,7% lén than va 93,5% lén ré cé lﬁng vie nwoc; 57,2% lén than va 92,7% lén
ré ¢6 10ng vue can & ndng dd 1,0 g/ml, cao hon so véi dich chiét ciia cac bd phan khac. Kha ning d6i khang thuce vat
qua qua trinh chiét 16ng - 16ng ciia pha ethyl acetate cao hon so véi pha nwéc. Dich chiét tir cot C18 dwoc tinh sach
bang phwong phap sic ky 16ng cao ap (HPLC) thu dwoc 6 hop chit phenolic ¢6 ham lwgng trong 1 g trong lweng twoi
cia cé dau la cac axit cinamic 0,214 pg, caffeic 0,8344 pg, coumaric 7,7676 pg, ferullic 2,2354 pg, salicylic 32,1162
ug va 2-4 dimehydroxy benzoic 0,045 pg. Nhirng két qua nay gop phin vao viéc nghién ctru céc loai thudc diét co tur

nhién tiem nang moi.

Tir khoa: c6 dau, cé 1ong vue can, c6 long vue nwéce, doi khang thue vat, phenolic acids.

Chi sé phén loai: 4.1

C6 dau (con goi la co dau phong, hoang lac thao) thude
ho Pau (Fabaceae) c6 ngudn gbe tir Nam My, v6i khoang
70-80 loai dwgc tim thdy ¢ Braxin, Bolivia, Paraguay,
Argentina va Uruguay, la cdy than thao lau nam, chiéu cao
20-40 cm, ré phat trién trung binh dén do sau 30 cm [1].
Vi kha nang chiu han va ung tdt, co dau co thé trong duoc
quanh nim & Viét Nam nhung t6t nhat 1 vao mia xuan va
mua thu véi cac tinh mién Béc, mua mua véi cac tinh mién
Trung, Tdy Nguyén va mién Nam. Khi trong xen dudi tan
cdy an qua, co dau co kha nang sinh truong t6t, khong canh
tranh anh sang vai cdy trong chinh, tao do che phu cao, han
ché qua trinh x6i mon vao mua mua, duy tri do am dong
rudng vao mua kho. Co dau c6 thé trong thuan (dang dong
c6) hay trong xen véi cac loai co khac hodc trong vuon ciy
an qua trén nhiéu loai dét (tr d4t xAu bac mau, nghéo dinh
dudng, dét d6i nti déc dén dat cat, dat chua min ven bién)
vira gifip cai tao dat (c6 kha ndng ¢d dinh 200-300 kg N/ha/
nam hodc v6i luong chit xanh c6 thé cung cip cho dit mdi
ndm 595 kg N/ha, 140 kg P,O_ /ha va 200 kg K,O/ha), vira
lam phén xanh va thirc an cho gia stc.

Mot s6 nghién ctru trén thé gidi con cho thdy, trong
c6 dau xen k& voi cdy ca phé giup cung cap dam cho cay
va giam luong N,O thai ra tu dat so véi dat phu co thong
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thuong [2]; trong xen co dau vao dong co gitip giai phong
50% N va P ton du trong dat trong 130 ngay vao mua kho
va 20 ngay vao mua mua, tao diéu kién thuan loi cho vi sinh
vat hoa tan P trong dt phat trién, phuc hoi dong co bi suy
thoai [3]. Tuy nhién, cdy co déu lai gdy anh huong khong
t6t dén nang suét cua chudi, cu thé 1a tren dat trong chudi
¢06 ¢co dau, ¢ do sau 30 cm, nong d6 mot sd nguyén td trong
dét tang 1én (cacbon hitu co 5,6%, téng nito 8,5%, kali trao
dbi 52%, canxi 26%...) dan dén lam giam 9% sd nai chudi
va 4% s6 trai trén nai, tir d6 1am sut giam nang suat va lam
tang gia thanh san pham [4].

Tiém ning d6i khang thyc vat trén ciy co dau da duoc
nghién ctru ddi voi sw nay mam va phat trién ctia hat ca chua
vatiéu [1] trén mot so co ho cuc (Asteraceae) nhu c6 hoi, co
tai him va hoa xuyén chi. Ket qua cho thay, dich chiét tir 14
co dau kim ham sy nay mam, phat trién cta hat co hoi va co
tai hum, trong khi dich chiét tur r@ lai khong co tac dong [5].

Mac du co6 dau dugc coi la cay co tinh ddi khang thyuc vt
cao nhung véi mét s6 loai co phd bién trong rudng laa, cac
cong trinh nghién ciru ¢ Viét Nam gan nhu chua c6. Xuét
phat tir thyc tién néu trén, ching toi tién hanh nghién ciru
nay nham danh gia va 1am rd hon kha ning dbi khang thuc
vat cua dich chiét tung bo phan cay cé dau I1én mot loai cay
mén cam 1a cai be xanh va 2 loai co dai phd bién trén rudng
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Abstract:

Pinto peanut (Arachis pintoi) considered as a perennial
legume animal fed plant with good soil fertility
improvement was uesed for its allelopathy that
had been reported on the germination of Ageratum
conyzoides L, Comnyza canadensis L. Cronq., Bidens
pilosa L., Solanum lycopersicum and Capsicum annum.
through the solutions extracted from different parts
of pinto peanut on mustard greens (Brassica juncea),
barnyardgrass (Echinochloa crus-galli) and junglerice
(Echinochloa colonum). Consideration of the growth of
hypocotyls and rootlets at 48 hours after incubation with
pinto peanut extracts, results showed that 1.0 g/ml of the
methanolic pinto peanut stem extract greatly inhibited
100% mustard greens growth, 77.7% and 93.5% the
hypocotyls and rootlets growth of barnyardgrass,
57.2% and 92.7% the hypocotyls and rootlets growth of
junglerice, respectively. The allelopathic activity after
liquid-liquid extraction of the ethyl acetate phase greater
than the aqueous phase. Allelopathic extract loading
from C18 chromatographic column was purified by
HPLC to obtain 6 phenolic compounds with the contents
in 1 g fresh pinto peanut weight were 0.214 pg (cinamic
acid), 0.8344 pg (caffeic acid), 7.7676 ng (coumaric acid),
2.2354 pg (ferullic acid), 0.045 pg (2-4 dimehydroxy
benzoic) and 32.1162 pg (salicylic acid). These results
should be accordingly considered in the production of
biological herbicides.

Keywords: allelopathy, Arachis pintoi, Echinochloa
colonum, Echinochloa crusgalli, phenolic acids.

Classification number: 4.1
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lta (co 16ng vue nude va 1ong vue can) 1am tién dé cho viée
tao ché pham sinh hoc trtr c6 phuc vu cho h¢ thong canh tac
ltia bén viing trong tuong lai, gép phan bao vé mdi truong.

Vat liéu va phuong phap nghién ciiu
Vit ligu

Cay co ddu thu thap tir khu vuc rudng thi nghiém cua
Vién Lua Pong bang song Curu Long.

Cdy thir nghiém: hat co 1dng vuc nuée, 16ng vuc can
dugc thu tir rudng thi nghiém cua Vién Lua Pdng bing
song Ctru Long. Hat cai be xanh mua tur ctra hang (Cong ty
TNHH - Thuong mai Trang Nong, TP Ho Chi Minh).

Héa cht thi nghiém: MeOH, Ethyl acetate (EtOAC),
Hexane (H)... va mét s0 chat hoa hoc thong thuong trong
phong thi nghiém.

Dung cu: dia petri duong kinh 30 mm, gidy loc Whatman
(Vietchem Itd. Ha N§i, Viét Nam), may do pH (SI Analytics
lab 875), may thu hdi dung méi dudi ap suit thip (Rotary
Evaparator RE-2000), b dung cu tach chiét, b sic ky
long. ..

Phuwong phap nghién ciru [6]

Tach chdt doi khang thuc vit tir ting bo phdn cdy cé
dau b(fng dich chiét MeOH: thu mau cay c6 dau (r&/than ré,
than, 14) rira sach, can 100 g trong luong tuoi mdi bo phan,
sau d6 dem tach chiét bang 1000 ml MeOH 60% trong
48 gio, loc iy dich chiét bang phéu Buncher st 320 ml
Fisherbrand™ va gidy loc Whatman™. Bi duogc chiét tiép
tuc v6i 500 ml MeOH 100% trong 48 gio tiép theo va loc
lan 2. Hon hop dich chiét thu dugc dem bay hoi hét MeOH
& 42°C bang thiét bi c¢6 quay (Evaporator). Trit dich chiét ¢
4°C dén khi st dung.

Cac thi nghiém danh gi4 tinh d6i khang cua dich chiét
v6i hat dd nay mam cua 3 loai cdy thir nghiém duoc tién
hanh trén cac dia petri dat trong phong véi 6 nghiém thtc,
3 lan 1ap bao gdm ddi chimg khong chira dich chiét va 5
nong do dich chiét (0,03, 0,1, 0,3, 0,5 va 1,0 g/ml tinh theo
khdi lugng mau tuoi), theo doi chiéu dai than va ré cay thir
nghiém sau 48 gid u trong ti & 25°C.

S6 lidu duge xir 1y va phan tich thong ké bang phan mém
Excel va SPSS.

Tach chat doi khang thyc vat tie bo phdan cdy co dau cho
hiéu qud doi khdng thire vét cao nhat bang phwong phdp
tach long - long véi EtOAC: dich chiét MeOH tir bo phéan
cay cd dau cho hiéu qua ddi khéang thyuc vat cao nhéat s& duge
tach chiét voi EtOAC véi ty 18 1:2. Sau khi tach chiét 3 lan
thu dugc 2 pha chiét chira chat d6i khang la pha H,0 va pha
EtOAC. Hai pha chiét nay s& duge tién hanh thu nghiém
sinh hoc 1én hai loai co6 dai voi 5 nong d6 dich chiét 14 0,03,
0,1, 0,3, 0,5 va 1,0 g/ml cung véi ddi ching khong chl'ra
chat ddi khang.
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Lam tinh khiét chat doi khdng thwe vit bang phwong
phdp HPLC: dich chiét tir phan doan tach long - 1ong s&
dugc phan cat bang phuong phap chiét pha rin qua cac cot
sdc ky Silica gel, Sephadex va C18. Dich chiét tir cot C18 s&
duoc dua vao hé thong HPLC dé phan tich.

Hé théng HPLC st dung dugc tién hanh trén hé théng
Shimadzu LC-2030C va duogc trang bi hé théng -10A VP
két hop v6i phan mém CLASS-VP (Shimadzu Co., Ltd) dau
do PDA; c6t VertiSep™ GES C18 HPLC Column (250x4,6
mm, 5,0 um). Hé dung moéi rira giai bao gdm MeOH (A) va
H,0 +0,1% Formic axit (B) véi chuong trinh gradient 25%
A trong 3 phut, 25-40% A trong 5 phut, gitt 40% A trong 5
phiit, 40-60% A dén phut thir 16, 60% A trong 5 phit, 60-
80% A trong 3 phut, 80% A trong 3 phut, sau d6 ha v& 25%
A dén phit thir 35. Hé phan tich rira giai voi tbe d6 dong 1a
0,8 ml/phit, v&i day song UV quét tir 200 dén 400 nm.

Két qua va ban luan

Hiéu qud doi khdng thwe vit ciia dich chiét MeOH tir
tirng bo phdn cdy c6 ddu lén cdi be xanh va 2 loai co dai

Péi véi cdi be xanh: dich MeOH tach chiét tir timg bo
phan cdy co ddu vé6i cac mirc ndong do khac nhau déu co tac
dong dén su phat trién cta cai be xanh thé hién s6 do chiéu
dai than va ré ¢ cac nghiém thirc déu khéc biét co y nghia ¢
mirc 5% so voi ddi ching (bang 1), trong d6 hiéu qua trc ché
bét dau xay ra & nong d6 0,1 g/ml va dat hiéu qua cao nhat
(100% than va r& cai khong phat trién) ¢ ndng do 1,0 g/ml.

Bang 1. Sy phat trién (mm) cua cai be xanh dwéi anh hwéng
cua dich chiet MeOH tw cay cé dau.

Nong d (g/ml) DC1 DC2 DC3 DC4
DC (0,0) 18,54
0,03 19,67 15,56 15,93 9,68"
. 0,1 17,74 15,890 11,52 6,28¢
Than
0,3 12,81° 7,74 3,82¢ 4,704
0,5 9,76¢ 0 0 0°
1,0 0° 0 0 0°
DC (0,00 35,42
0,03 27,41° 19,54 17,190 9,76
. 0,1 19,020 13,64 9,71¢ 5,59¢
Ré
0,3 8,39¢ 4,204 2,224 2,79¢
0,5 4,194 0° 04 0°
1,0 0° 0° 01 0°

Ghi chu: cac gia tri trong cung mét cot cé chir cai di kem khac nhau
thé hién su khac biét c6 y nghia théng ké & mirc 5%. Két qua so sanh
Duncan®® dich chiét x néng d6; BC: déi chirng; DC1: dich chiét 1 - ca
cay; DC2: dich chiét 2 - ré/than ré&; DC3: dich chiét 3 - than; DC4: dich
chiét 4 - Ia.

So sanh hiéu qua trc ché cua 4 loai dich chiét 1én than
va ré cai be xanh cho thiy, hiéu qua wc ché ciia DC1 thip
hon so véi dich chiét tir timg b phén riéng 1é. O nong do
0,03 g/ml, DC1 c6 tac dong kich thich 1é€n than cai be xanh,
chiéu dai than trung binh cao hon 6,1% so v&i doi chimg,
Bén canh do, ¢ ndng d6 0,5 g/ml, DCI1 c¢6 hiéu qua e ché
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1én than cai be xanh dat 47,3% va 1én ré dat 88,2%, thép hon
ca 3 loai dich chiét con lai. DC2, DC3 va DC4 déu cho hiéu
qua trc ché 1én dén 100% ddi voi ca than va ré cai be xanh &
ndng d6 0,5 g/ml (hinh 1).

(A) (B)

s B

8 B

i
-
]
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Ty |& trc ché (%) so véi DC
Ty Ié trc ché (%) so véi DC
@
3

20 vﬂ &
o g

ijcl DC2 DC3
Nghiém thirc

Nghiém thirc

B0,03g/m  NO,1g/ml @0,3g/ml 005g/ml Wig/ml

Hinh 1. Anh hwéng cia dich chiét MeOH tir cay co6 dau lén sw
phat trién cta than (A) va ré (B) cai be xanh.

Déi véi cé long viee nuede: két qua bang 2 cho thiy, chiéu
dai trung binh cua than c6 khac biét co ¥ nghia so voi ddi
chimg & nghiém thirc 0,5 g/ml ctia tat ca cac dich chiét. R&
co lf”)ng vuc nudc nhay cam hon so véi than, chiéu dai trung
binh cua ré& khac biét c6 y nghia so véi ddi ching ngay tir
nghiém thirc 0,03 g/ml & tit ca cac dich chiét.

Bang 2. Sy phat trién (mm) cta cé 1dng vwrc nwéc dwéi anh
hwéng cua dich chiet MeOH tir cay cé dau.

Nong ¢ (g/ml) DCl1 DC2 DC3 DC4
DC (0,0) 23,70°
0,03 24,56° 19,250 22,40 25,68
o 0,1 23,710 22,59° 21430 27,93
03 19,930 19,350 18,79 21,56%
0,5 19,59 11,68 12,71° 13,49¢
1,0 10,42 3,20¢ 5,18¢ 6,20¢
DC (0,0) 26,6°
0,03 22,55 21,58 19,1° 19,630
- 0,1 19,18 22,8 14,07¢ 15,11¢
0,3 13,96 15,78¢ 9,624 11,03¢
0,5 9,98¢ 8,28¢ 429° 6,7¢
1,0 4250 1,27¢ 0,97* 3,5°

Ghi chu: cac gia tri trong cung mot cét co6 chir cai di kem khac nhau
thé hién su khac biét c6 y nghia théng ké & mlrc 5%. Két qua so sanh
Duncan®® dich chiét x nédng do; BC: déi chirng; DC1: dich chiét 1 - ca
cay; DC2: dich chiét 2 - ré/than r&; DC3: dich chiét 3 - than; DC4: dich
chiét 4 - |a.

Su phat trién cua than va ré co 16ng vuc nudce déu bi anh
hudng boi 4 loai dich chiét tir cay co dau. DC1 va DC4 co
tac dong kich thich dbi véi than co & ndng do thap va gay
trc ché & cac nong do cao hon. R& c6 1dng vuc nude nhay
cam hon so véi than, bi (rc ché & ca 4 loai dich chiét ngay tu
nong do thap nhat 1a 0,03 g/ml. Trong d6, DC3 géy trc ché
1én ca than va ré c6 ¢ ndng do6 thap nhat, ty 18 e ché ting
ty 1¢ thuan voi n@)ng dd dich chiét va dat cao nhit & néng do
1,0 g/ml (78,7% ddi v6i than va 93,7% ddi véi 1é ¢6) (hinh 2).
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Hinh 2. Anh hwéng cua dich chiét MeOH tir cay c6 dau lén sw
phat trién cta than (A) va ré (B) c6 ldng virc nwéc.

Poi véi cé l&ng viee cgn: dudi anh hudng cia 4 loai dich
chiét, r& co 16ng vuc can nhay cam hon so vai than. Chiéu
dai trung binh than c6 khac biét so véi ddi chimg & nong do
0,5 g/ml d6i v6i nghiém thire DC1, DC3 va DC4, trong khi
chiéu dai ré& khac biét tir ndng do thap nhét 14 0,03 g/ml & ca
bdn loai dich chiét (bang 3).

Bang 3. Sw phat trién (mm) cta cé ldng vwc can dwéi anh
hwéng cua dich chiét MeOH tir cay cé dau.

Néng do (g/ml) DC1 DC2 DC3 DC4
DC (0,0) 17,382
0,03 18,61* 16,54* 17,992 12,06°
N 0,1 19,67* 16,27* 16,86® 11,09°
Than - - - -
0,3 17,38° 15,97* 16,04 13,49
0,5 13,01° 14,10* 11,60° 10,72°
1,0 5,99¢ 7,57° 5,32¢ 2,14¢
DC (0,0) 23,17*
0,03 14,67° 17,85° 15,24° 10,08°
RS 0,1 13,52° 16,96° 14,50° 8,35°
0,3 9,72¢ 12,46¢ 8,86° 531¢
0,5 6,13¢ 7,044 1,454 4,28¢°
1,0 0° 5,194 1,36¢ 1,37¢

Ghi chu: cac gia tri trong cung mét cot cé chir cai di kem khac nhau
thé hién sw khac biét c6 y nghia théng ké& & mirc 5%. Két qua so sanh
Duncan®® dich chiét x nédng do; BC: dbi chirng; DC1: dich chiét 1 - ca
cay; DC2: dich chiét 2 - ré/than ré; DC3: dich chiét 3 - than; DC4: dich
chiét 4 - 1a.

Hiéu qua tc ché cua tung loai dich chiét 1én than va ré co
10ng vyc can & hinh 3 cho thay, DC4 thé hién su tic ché 1én
than co khong on dinh khi ting dan ndng do dich chiét tir 0,03
dén 0,5 g/ml va dat cao nhit 1a 72,2% & néng d6 1,0 g/ml.
DCI gy tic ché 100% lén & co & néng do6 1,0 g/ml nhung lai
kich thich sy phat trién than co & nong do 0,03 va 0,5 g/ml.
DC2 va DC3 cho ty 1¢ trc ché 1én than va re ¢6 1ong vuc can
tang ty I¢ thuan véi nong do dich chiét, & nong do 1,0 g/ml dat
trén 50,0% ddi voi than va trén 75,0% ddi véi ré co.

120 120
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;%ié ﬁiﬂ% iﬂiﬂ

DC2 DC3 DC4
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30 Nghiém thitc

Nghiém thirc
80,03g/ml 00,1g/ml m0,3g/ml B0,5g/ml @1g/ml
Hinh 3. Anh hwéng cua dich chiét MeOH tir cay co6 dau lén sw
phat trién cta than (A) va ré (B) c6 1dng vwc can.
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Dich chiét MeOH tir cdy ¢ dau co hiéu qua trc ché rat cao
1én cai be xanh va hai loai co dai. O nf")ng d6 1,0 g/ml, ca 4 loai
dich chiét déu cho hiéu qua tic ché cao hon 50% dbi v6i ca than
va 1é cay thir nghiém. Céc nghién ciru vé ddi khang thuc vat cua
cac loai thyuc vat khac bang dich chiét MeOH ciia chiing ciing ghi
nhan két qua twong ty, chang han chiét xudt MeOH ciia cac loai
thude ho Bong nudc (Impatiens sp.) gy G ché manh 1én sw nay
mam cua hat gidng cdy mu tat tring (Leucosinapis alba) va hat
cai dau (Brassica napus) [7]; dich chiét MeOH cua ré cdy comu
(Euphorbia heterophylla L.) gdy tc ché 100% sy ndy mam, sy phat
trién ré va chdi ctia céc ciy chi thi la co mién (Sorghum bicolor) va
xa lach (Lactuca sativa) & ndng d6 2,0 mg/ml [8]; dich chiét MeOH
cuia cay 14 10t (Piper sarmentosum) gy tic ché tat ca 12 loai thuc
vit thr nghiém, trong d6 ¢6 ¢6 1dng vure nude va co 1ong vyc can
voi cac gia tri (rc ché khac nhau [9]; chiét xuat MeOH cua 14 giong
ltia Bangladesh co tac dung tre ché sy kéo dai chdi va ré doi véi
sy phat trién cua ba loai thyc vat muyc tiéu 1a cai xoong (Lepidium
sativum L.), c6 cang cua (Digitaria sanguinalis L.) va ¢ timothy
(Phleum pratense L.) [10]; chiét xuat MeOH cua than va 14 cay
tAm giri nim nhi (Dendrophthoe pentandra) gay trc ché hon 80%
b1 v6i hat c6 man trdu (Eleusine indica) & nong do 5 mg/ml [11].

Déi vai co dau, DC3 ¢6 hiéu qua tre ché cao va on dinh 1én ca
ba loai cdy thir nghiém va c6 xu huéng ting dan theo ndng do dich
chiét nén duoc chon dé tach chiét tiép theo bang phuong phap tach
1ong - 16ng nhidm 1am rd hon co ché doi khang thuc vat cua loai nay.

Hiéu qud déi khdng thuc vt ciia hai pha cdt sau khi tach
long - long DC3 Ién hai loai co dai

Véi c6 long viee nuGe: két qua bang 4 cho thy, chidu dai trung
binh than co 6 sw khac biét y nghia so voi dbi chimg & nghiém
thirc 0,3 g/ml ¢ pha H,0 va nghiém thirc 0,1 g/ml ¢ pha EtOAC.
Déi voi ré co, pha H,0 cho thay su khac biét y nghia 6 néng do 1,0
g/ml, trong khi do, su khéc biét nay 6 pha EtOAC thé hién tir nong
do thap nhat 13 0,03 g/ml.

Bang 4. Sw phat trién (mm) cua cé ldng vwc nwéc dwéi anh
hwéng cua 2 pha cat long - 16ng tir DC3.

. Pha H,O Pha EtOAC
Nong do (g/ml) 2 = =
Thin Reé Thén Ré
DC (0,0) 20,6 26,27* 19,68* 20,21°
0,03 32,222 26,75° 18,26 14,39°
0,1 31,08 23,29° 17,33% 11,2¢
0,3 24,320 17,87* 16,81% 10,12¢
0,5 17,97¢ 14,9 14,84¢ 7,34¢
1,0 8.,36¢ 3,7° 10,22¢ 4,23¢°

Ghi chu: trong cting mét cot, cac sb cé chir theo sau gidng nhau thi
khac biét khéng cé y nghia théng ké & mac y nghia 5%; két qua so
sanh pha chiét x ndng do.

Lién quan dén hiéu qua doi khang thuc vat 1én co 16ng vic
nude, s lidu bang 4 cho thiy co su tre ché 1én than va ré, ¢ ca hai
pha, thé hién 16 ngay & ngudng nong 46 0,5 g/ml. Bbi v6i than
10ng vye nudc, cac hoat chat trong pha H,0 ¢6 su kich thich tuong
d6i manh (-47,3% & nong 6 0,03 g/ml va -42% & nong d6 0,1 g/
ml), tuy nhién khi ndng nong do 1én 0,3 g/ml, hi¢u qué lai gidm di
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kha 13 (~10,8%). O pha EtOAC, céc hoat chit (rc ché than va 1€ thé
hién ngay tir néng dg thap 0,03 g/ml (79% trén re va 48% trén than
6 nong do 1,0 g/ml, hinh 4 va 5).

Hinh 4. Sy phat trién cia cé 16ng vrc nwéc dwéi anh hwéng
ctia pha H.O (A) va pha EtOAC (B) tir DC3 vé&i cac nghiém
thire (g/mlftu’ trai sang: BC, 0,03, 0,1, 0,3, 0,5 va 1,0.
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Hinh 5. Anh hwong cla hai pha cét léng - léng tir DC3 Ién
than (A) va ré (B) c6 léng vwc nwéc.

Voi co long vie cgn: tac dong cua cac hoat chat trong
phaH O dén chiéu dai than va ré xay ra ngay ¢ ngudng nong
ds 0, 03 g/ml, khac biét c6 y nghia so v&i ddi chimg. Con
trong pha EtOAC, su khac biét nay duoc ghi nhan ¢ nong
d6 0,3 g/ml d6i v6i than va 0,1 g/ml d6i vé6i ré co (bang 5).

Bang 5. Sw phat trién (mm) cta cé 1dng vwc can dwéi anh
hwéng cua 2 pha cat long - 16ng tir DC3.

S Pha H,0 ) Pha EfOAC

; Thin Ré Than Ré
BC (0,0) 16,13 21,42 15,24 18,26°
0,03 14,48 15,820 14,63¢ 14,25%
0,1 13,9 9,96¢ 12,09 10,75
03 13,415 8,24¢ 10,12 7,58
0,5 12,39¢ 4,02¢ 8,69 6,73
1,0 6,33¢ 3,274 7,74¢ 4,18

Ghi cha: trong cung moét cot, cac sé cé chiv theo sau gibng nhau thi
khac biét khéng c6 y nghia théng ké & mac v nghia 5%; két qua so
sanh pha chiét x ndng do.

V& hiéu qua ddi khang thuc vat, hai pha cét déu the hién
kha nang tc ché 1én ca than va ré, xay ra ngay & nong do
thip nhit (0,03 g/ml) va ting dan 1én theo sy ting clia nong
d6. Sy trc ché cuia ca 2 pha thé hién 16 hon d01 véi 1é co, dat
84,6% (pha H,0) va 77,4% (pha EtOAC) ¢ ndng d6 1,0 g/ml.
Tuy nhién, cac hoat chét trong pha H,0 c6 hiéu qua uc ché
cao hon so v6i pha EtOAC dbi vdi co long vuc can (hinh 6).

Hinh 6. Sy phat trién cua c6 I6ng vwc can dwéi anh hwéng
ctia pha H.O (A) va pha EtOAC (B) tir DC3 vé&i cac nghiém
thirc (glmlftu’ trai sang: BC, 0,03, 0,1, 0,3, 0,5 va 1,0.
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Két qua nghién ciru ciia mot s cong trinh lién quan ciing chi
ra rang, dich chiét tir 2 pha cat ciia phan doan tach long - long
ddu ¢6 chira nhitng chat dbi khang c6 hiéu qua déi khang thuc vat
nhét dinh 1én cac loai muc tiéu. Dich chiét EtOAC tir hat cua cay
Amburana cearensis 1am giam 50% chiéu dai ré ctia dua (Melon),
trong khi dich chiét H,0 lam giam hon 50% [12]. O cay méng cau
nuoc (Annona crasszﬂora) chiét xuat EtOAC tir hat lam giam sur
phat trién r¢ va than mam cia ¢ mu (Euphoorbia heterophyla)
[13]. Dich chiét EtOAC la cay atiso dai (Cynara cardunculus var.
altzlzs) cho hi¢u qua tuc ché manh nhét (gan 100%) so Voi d1ch
chiét tir MeOH, etanol va nudc 1én ty 18 nay mam, chiéu dai & va
chidu dai chdi cua sau loai ¢ dai, trong d6 co ¢6 1ong vie nudc
[14]. O cdy co dau, dich chiét ctia hai pha H,0 va EtOAC tr DC3
déu cho hiéu qua trc ché cao, hon 50% Ién than v 1é clia 2 lodi co
dai & nong d6 1,0 g/ml. Tuy nhién, & nong d¢ 0,01-0,3 g/ml, cac
chat d6i khang chtra trong pha H,0 gdy kich thich dbi v6i than co
16ng vuc nudc, trong khi cic chat d6i khang ¢ pha EtOAC lai cho
hiéu qua trc ché.

Trén nén tang hiéu qua d6i khang thyc vat ciia 2 pha cit long -
1ong dugc ghi nhn tir DC3 véi tac dung trc ché twong ddi 6n dinh,
tang dan theo nong do dich chiét 1én ca than va ré cua hai loai ¢o
dai & pha EtOAC, chung t6i tiép tuc phan tach chit di khang &
pha nay nham lam rd vai trd cia céc chat dbi khang thuc vat ¢o
trong cdy co dau.

Lam tinh khiét chit doi khdng thwe vt bing phwong phdp
HPLC

Phan tich céc pha cat tir ¢t C18 bang phuong phap HPLC dé
xéc dinh céc chat/nhom chat d6i khang thuc vat chira trong cac pha
nay, két qua ghi nhén dugc sy hién dién cua cac chét doi khang
nhu: axit salicylic, coumaric, caffeic, ferulic... Cac chat nay phan
16n thudc nhom phenolic acids. Hop chit Flavonoid chua dugc
tim thay trong céc pha cit nay hodc do ndng do qua thap khong thé
phat hién (bang 6).

Bang 6. Nong do cac chat déi khang thwe vat c6 trong pha
cat C18 tir DC3 khi dwoc phan tich bang HPLC.

TT Tén chit/nhém chit Nong dj trong  Trong 1 g trong
dich chiét (mg/l)  lwong twoi (ng/g)

1 Cinamic acid 1,07 0,214

2 Caffeic acid 4,172 0,8344

3 Coumaric acid 38,838 71,7676

4 Ferullic acid 11,177 2,2354

5 2-4 dimehydroxy benzoic 0,225 0,045

6 Salicylic acid 160,581 32,1162

Ghi cht: néng dé dich chiét ban dau 1 g/ml (theo khéi lwgng twoi).

Cac hop chit phenolic co dang vong thom, mang mot hodc
nhiéu nhom hydroxyl [15, 16], c6 kha nang e ché qua trinh sinh
truong, phat trién cua cay bang cach 1am thay doi tinh thim cua
mang, qua d6 trc ché kha nang hap thu dinh dudng cua ciy va cudi
ciing tic dong 1én qué trinh sinh tong hop hormones ndi sinh, chirc
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nang va cac hoat dong khac nhau cua cac enzyme, qua trinh quang
hop, tong hop protein, phan chia va kéo dai té bao thuc vét [17].
Thém vao d6, phenolic c6 thé 1am giam ham lugng diép luc bing
céch trc ché tong hop diép luc t6 hodc phan hay diép luc t6 [18].

Téc dung cua céc axit phenolic di dugc nghién ciru nhiéu trén
cac loai thuc vat khac nhau cho théy, caffeic ¢ néng d6 0,1 mM
lam giam sw hinh thanh ré va tc ché su phat trién & cua cdy dau
xanh (Phaseolus aureus) [19]. Axit ferulic lam giam dang ké chiéu
dai 1 va trong lwong tuoi clia cay ngd (Zea mays L.), sy phat trién
cta ré bj (re ché nhidu hon so véi than [20]. Axit caffeic, coumaric,
ferulic, cinnamic va vanillic ¢ ndng do 10-30 pmol/l gy e ché
d4ng ké sy phét trién cua dau tuong (Glycine max) [21]. Két qua
nghién ctru ctia Li va cs (1993) [22] cho thiy, axit trans-Cinnamic
va axit o-, m-, p-coumafic da tc che su phat trlen cua xa lach ¢
ndng do cao h(m 10*M va sy ndy mam cua hat & nong do cao hon
10~ M; coumarin trc ché sy phat trién ciia cdy con va sy ndy mam
ciia hat & 10° M trd 1én. Axit chlorogenic trc ché sy phat trién cia
cy con trén 10*M, nhung khong trc ché sy niy mam cua hat ¢
10°-5x10° M. Nong do thap (du6i 10° M) cia céc axit caffeic va
ferulic thic dy sw kéo dai cua cac 14 mdm, nhung ndng do cao
hon (trén 103 M) da trc ché sy phat trién cla cdy con va su nay
mam ciia hat. Nhing két qua nay cho thiy, trong tu nhién axit
trans-cinnamic, axit o-, m-, p-coumaric, coumarin va chlorogenic
lic ché su phat trién ctia thuc vat khong phu thuge vao nf“)ng do.
Tuy nhién, axit caffeic va ferulic co thé kich thich hodc trc ché su
phat trién cta thyc vat tily theo ndng do cua chung.

Trong nghién ciru nay, 4 loai dich chiét MeOH va cac pha cit
long - 16ng ciia DC3, bén canh tao nén hidu qua trc ché ¢ nong
do thap (0,03- 0,3 g/ml) con ¢4 tac dong kich thich qua trinh sinh
truong, phét trién cta loai myc tiéu. Dicu nay co the do sy c6 mat
ciia axit caffeic va ferulic dd gop phan thuc day so lwong va kich
thude cac t& bao thuc vat khi & néng do thép va kim hadm sinh
truong khi & ndng do cao.

Két luan

1. Dich chiét MeOH tir than ré, than va 14 c6 dau déu c6 tac
dong uc ché cao 1én cai be xanh, o 16ng vuc nuoc va 16ng vuc can,
dat 100% o néng d6 1,0 g/ml, trong d6, DC3 cho hiéu qua trc ché
6n dinh va ty 1¢ thuan voi nong do dich chiét. Hai pha cat long -
long tir DC3 déu gy tre ché 1én hai loai co dai véi ty 1¢ trc ché déu
cao hon 50% & nong do 1,0 g/ml.

2. Két qua HPLC cua pha cat C18 tir pha EtOAC ctia DC3 ghi
nhan dugc sy c6 mat cua 6 hop chét phenolic vdi ham lugng trong
1 g chat tuoi thap nhét 1a 0,045 pg (2-4 dimehydroxy benzoic) va
cao nhit 1a 32,1162 pg (axit salicylic).

3. Cay co dau c6 tiém nang doi khang co dai cao va co thé sir
dung trong nghién ctru phong trr sinh hoc ¢6 dai trong canh tdc
lua bén viing.
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Tém tiit:

Tom st (Penaeus monodon) 1a loai tdm dwogc nudi pho bién & nwdée ta va trén thé gioi. Hién nay, san xuit gidng tom si
véan phu thudc vao ngudn tom bd me tw nhién béi vi chit lwgng sinh san ciia tom tw nhién cao hon tdm si gia héa. Truwée
thuc té d6, nhém tic gia di tién hanh nghién ciru hé gen phién mi ciia tdm st cai tw nhién va gia hoa & giai doan budng
trirng tién thanh thuc bing ky thuit giai trinh ty gen thé hé méi. Giai trinh tw bing thiét bi Illumina dat s6 lwong doan
trinh tu (read) sau tinh sach 13 20.977.708 cho tom tw nhién va 31.185.197 cho tom gia héa. Két qua lip rap theo phwong
phap khéong ¢6 hé gen tham chiéu dat 35.870 contig, trong dé d dai trung binh va N50 ciia contig Ian lwot 13 1.018 va
1.488 bp. Chii gii gen chirc ning dwa vao 7 co' sé dir li¢u dat ty 18 twong dong tir 19,74 dén 47,77%. H¢ gen phién mi ciia
nghién ciru nay c6 ty 1é twong dong cao nhit véi loai Hyalella azteca, Cryptotermes secundus, Zootermopsis nevadensis
va cac loai tom thudc ho Penaeus. Nghién ciru ciing xac dinh dwoc tong cong 5.788 gen c6 biéu hién khac biét & tom tw
nhién khi so sanh véi tom gia héa. Cac gen c6 biéu hi¢n khac biét dworc tiép tuc phan loai dua theo khéa thuit ngir ciia
Gene Ontology (GO). Két qua phén loai chirc niing theo GO ¢ tom sii tw nhién cho thiy, cac gen hemolymph clottable,
peritrophin, ecdysteroid c6 biéu hién ting va cic gen serine protease, alpha-L-fucosidase-like, actin, catenin alpha c6
biéu hién giam. Nghién ctru nay 1 co s&' quan trong b sung thong tin hé phién mi ciia tom si lién quan dén tinh trang
sinh san va c6 thé ing dung dé cai thién chat lwgng sinh san ciia tom si gia héa.

Tir khéa: hé gen phién ma, Penaeus monodon, RNA-seq, tinh trang sinh san.

Chi s6 phén logi: 4.6

cua tom st ty nhién va gia hoa, dong thoi tim kiém cac gen tiém
nang lién quan dén tinh trang sinh san ¢ giai doan budng trimg
tién thanh thuc. Pay s& 1a ngudn thong tin gen chirc nang gi tri
¢ thé sir dung cho nhimg chuong trinh chon gidng nang cao sirc
sinh sén cta tom su sau nay.

- £ X
Dét van de

Tom st (Penaeus monodon) 1a loai thily san mang lai gia tri
kinh té 16n, dong gop dang ké vao phat trién kinh té - xa hoi cua
dit nude. Nam 2020, san luong tom s dat 267.700 tan va gia
tri xudt khau dat 575,44 triéu USD [1]. Tém st duge xac dinh
la mot trong hai d6i trong tom nudi nude lg chu luc cua nuge
ta (cung voi tom the chan trang), do d6 nhu ciu glong tom su

Doi tuong va phuong phap nghién ciu

ngay cang tang vé s6 lugng va chat lugng. Tom su bo me hién
nay chi yéu danh bét tir tw nhién 1a ngudn lay truyén mam bénh,
1am cho nghé nudi tom st cia Viét Nam khong bén vimg do dich
bénh dé bung phat. Viéc chii dong phat trién dan tom s bd me
gia hoa chat lugng cao dé phuc vu nghé nudi tom bén viing la
can thiét tai Viét Nam. Tuy nhién, chat lugng sinh sin ciia tom
st bo me gia hoa thap hon tom st bd me ty nhién. Céc co s0 san
xuat giéng tom st (ndm 2020 ¢61.750 co s6 [1]) van ¢ khuynh
huéng st dung tom bd me ty nhién. Vi vy, ching toi da tién
hanh nghién ciru hé phién mé ciia tom s céi lién quan dén tinh
trang sinh san nhdm cai thién dic diém sinh san ctia tom st gia
hoa. Nghién ctru ap dung RNA- sequencmg 1a phuong phép nho
vao uu diém vuot troi cua ky thuat giai trinh tu gen thé hé mai
daé phat hién toan b ban phién ma mRNA cta mdt loai. Muc
tiéu ctia nghién ctu 1a xay dung co so dir liéu h¢ gen phién ma

“Tac gia lién hé: Email: tnguyen@usc.edu.au

TAP CHI

HOA HOC

ONG NGHE I} Nam 63(12) 12.2021

Mau tém thi nghiém

Nghién ciru thu thap mau tom st cai ty nhién (do co s6 thu
mua tom su bd me cung cip) va gia héa (do Chuong trinh chon
g1ong ctia Vién Nghién ctru Nu01 trong Thuy san 2 cung cap).
Budng trimg & giai doan tién thanh thuc (giai doan 0) 1a co
quan dich cua nghién ctiru hé gen phién ma duoc luu trit trong
RNAlater (Invitrogen, USA) va bao quan & -80°C cho dén khi
thuc hién ly trich RNA tai Phong thi nghi¢m, Khoa Cong ngh¢
Sinh hoc, Truong Dai hoc Qudc té.

Ly trich RNA tong so, tong hop thw vién cDNA va gidi
trinh tw bang lllumina

Mau budng trimg dugce ly trich RNA téng sé bang phuong
phap TRIzol/Chloroform (Invitrogen) [2]. RNA tong so dugc
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Abstract:

The black tiger shrimp (Penaeus monodon) is the widely
cultured aquaculture species in Vietnam and worldwide.
Production of P. monodon postlarvae still relies on the
wild broodstock due to their higher fecundity and larval
quality in comparison with the domesticated broodstock.
Therefore, the current study applied an RNA-sequencing
approach by the Illumina platform to generate the
transcriptomic resources for the wild and domesticated
females at the previtellogenic stage of ovaries (stage 0).
Total clean reads were 20,977,708 for the wild female
and 31,185,197 for the domesticated female. De novo
assembly was employed to generate 35,870 contigs
with an average length of 1,018 bp and N50 length of
1,488 bp. The ratios of contigs possessing significant
similarity through annotation across seven databases
ranged from 19.74 to 47.77%. Top hit species from
BLASTX searches included Hyalella azteca, Cryptotermes
secundus, Zootermopsis nevadensis, followed by Penaeus
sp.. We identified a total of 5,788 differentially expressed
transcripts between the ovaries of wild and domesticated
shrimps. The differentially expressed transcripts were
further enriched according to the classification terms of
Gene Ontology (GO). Results of GO enrichment analysis
in the wild female indicated that many genes such as
hemolymph clottable, peritrophin, ecdysteroid were
up-regulated while the following genes, including serine
protease, alpha-L-fucosidase-like, actin, catenin alpha
were down-regulated. The current study provides more
transcriptomic resources for the reproductive trait in
P. monodon. These resources are potentially applied for
the improvement of reproduction in the domesticated
shrimp.

Keywords: Penaeus monodon, reproductive trait, RNA-
sequencing, transcriptome.

Classification number: 4.6
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dinh tinh va dinh lugng bing may quang phd Nanodrop™
(Thermofisher) va Bioanalyser 2100 (Agilent). RNA tong sb
ciing dwoc kiém tra d¢ tinh sach (nhiém DNA hodc protein) va
su phan huy bang phuong phap dién di agarose. mRNA dugc
ly tach khoi hdn hop RNA tong sb biang Dynabeads mRNA
purification kit (Invitrogen) theo hudng dan ciia nha san xuat.
Sau d6 mRNA dugc phéan cit doan ngau nhién va dugc st dung
lam khuén miu dé téng hop ¢cDNA bing TruSeq® Stranded
mRNA Library Prep kit ctia Illumina theo huéng dan clia nha
san xuat. cDNA tiép tuc dugc dinh tinh va dinh lugng béng
Qubit 2.0 (Invitrogen) va Bioanalyser, cudi cung thu vién
¢DNA dugc giai trinh ty bang may Illumina NovaSeq 6000 tai
Novogene (Singapore).

Ldp rdp cdc dogn trinh tw khong cé hé gen tham chiéu va
chi gidi cac dogan mRNA

Cac doan trinh tu tho sau khi giai trinh ty dugc xtr 1y loai bo
cac adapter gan vao khi chuén bj cac thu vién cDNA dé giai trinh
tw. Phan mém FastQC dugc sir dung dé danh gia chét luong cac
doan trinh ty tho. Cac doan trinh tu c6 ty 1€ nucleotide khong
thé xac dinh >10% va chit luong thip (QC<20) dugc loai bo
bé“mg phan mém Trimmomatic [3]. Cac doan trinh ty ngz“in dat
chat luong dugc lap rap thanh bo phién mi theo dinh dang
khong c6 hé gen tham chiéu bé‘mg phﬁn mém Trinity [4]. Cac
contig 1ap lai sau khi lap rap tir Trinity dugc loai bo bang phan
mém CORSET va céc transcript dai nhét ciia mdi gen duoc bao
c4o la cac unigene.

Cac cong cu tin sinh hoc khac nhau dugc su dung dé cha
gidi cac transcript dua vao 7 co sd dir ligu. Pau tién cong cu
BLASTX cua NCBI [5] duoc st dung cho co so dit ligu NR
(Non-redundant protein sequences) (gia tri E<le®). Sau do
chuong trinh DIAMOND [6] st dung cho céc co so dit liéu NT
(NCBI nucleotide sequences), KOG (euKaryotic orthologous
groups) va Swiss-Prot (gia tri E<le”). Chuong trinh HMMER
stt dung cho co s¢ dir liéu PFAM (Protein family) (gia tri
E<0,01). Phin mém Blast2GO [7] 4p dung cho co so dit lidu
GO (gia tri E<le®) va KAAS - KEGG Automatic annotation
server st dung cho co s¢ dit liéu KEGG (Kyoto encyclopedia
of genes and genome) (gia tri E<le™).

So sanh sw biéu hién gen giita tom tw nhién va gia hoa

Phin mém Bowtie [8] duoc sir dung dé gidéng hang cac
transcript va phan mém RSEM [9] dugc st dung cho dinh
luong gen biéu hién ctia mau tdm tu nhién va gia hoa. Phan tich
biéu hién gen khac biét giira mau tom ty nhién va gia hoa bang
phan mém EgdeR [10] dua vao cac gia tri: |log2FoldChange|>2
va gia tri p diéu chinh (p-adjusted value) <0,005 [11]. Sau khi
xac dinh duogc cac gen co biéu hién khac biét gitra 2 nhom
tom, cc gen nay dugc tiép tuc phan loai thanh cic nhom gen
chiic ning theo cac khéa thuat ngit cia GO bang phan mém
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GOSeq (V1.32.0) [12] va topGO (2.32.0) [13]. Budc phan tich
nay nhim xac dinh cic nhom chirc ning ma cc gen co biéu
hién sai khac tham gia lién quan dén tinh trang nghién ctru.

Két qua va ban luan
Két quad gidi trinh tw va ltfp rdp cdc doan trinh tw

Thu vién cDNA chuén bi tir md budng trimg cta tom st tu
nhién va gia héa dwoc giai trinh ty bang thiét bj Illumina. Két
qua giai trinh tu dat duogc dir liu 6,5 Gbp cho mau tom tu nhién
va 9,5 Gbp cho mau tom gia hoa. S6 luong doan trinh ty ngin
tho 1an luot 14 21.642.150 va 31.742.591 cho mau tdm tu nhién
va gia hoa (bang 1). Kich thude trung binh cta cac doan trinh
tw tho 1a 150 bp theo tiéu chudn k¥ thut cua thiét bi [llumina
HiSeq4000. Sau khi sang loc cac doan trinh ty khong dat chét
lugng, ty 1¢ doan trinh tu nge“in dugc st dung cho lép rap la
96,93 va 98,24% cho tung nhom tom.

Bang 1. Tém tat két qua giai trinh tw bang thiét bj lllumina.

Chi s0 phén tich Tom tw nhién Tom gia hoa

Téng 6 base (Gbp) 6,5 9,5

Téng s6 base dat chudn >Q20 (Gbp) 6,3 9,4

$6 Iwong doan trinh tr ngén 21.642.150 31.742.591

S6 lwgng doan trinh tu sau tinh sach 20.977.708 (96,93%) 31.185.197 (98,24%)

Két qua lap rap dat 35.870 contig (di sang loc cac contig lip
lai) tr cac doan trinh tu tinh sach cong gdp cua tom tu nhién va
gia hoa. Chiéu dai trung binh cia céc contig 1a 1.018 bp, dao
dong tir 301 bp dén 9.245 bp (bang 2). Ngoai ra, chiéu dai contig
N50 1a 1.488 bp. Chiéu dai trung binh cta céc contig va chiéu
dai N50 1a céc chi tiéu dé danh gia chat lugng ctia phan mém lip
rap [14]. Nghién ctru ciia Sadamoto va cs (2012) [15] cho ring,
chiéu dai contig N50 cang dai cho thay chat luong cang cao cua
két qua ldp rap. Chidu dai N50 cta nghién ctru hién tai 16n hon
N50 ctia nghién ctru hé gen tom st ciing sir dung thiét bj Illumina
giai trinh tw [16]. Ty 1& c4c unigene >1.000 bp dat twong ddi cao
(33%), rét ¢ ¥ nghia cho cac budc phan tich tiép theo.

Bang 2. Két qua lap rap va sang loc cac contig.
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18.000 47.77%

16.000
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14.000

12.000

10.000
21,9%
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24,43%
8.000
16,68%
6.000
4.000
2.000
0
NR NT

KEGG Swiss Prot PFAM GO

Hinh 1. Ty lé chu giai cac unigene dwa vao cac co s& dir liéu
khac nhau.

S0 lwong unigene

KOG

Két qua hinh 1 cho thay, ty 1¢ chu giai dat cao nhét 1a 47,77%
khi dya vao co s¢ dit liéu NR cua NCBI. bay 1a co so dit ligu tap
hop trinh ty protein tir nhidu ngudn dit liéu khac nhau trén thé
gidi. Vi viy co sd dit liéu nay ludn duoc lua chon dé chu giai gen
chtre nang nhim tim kiém mirc d6 trong ddng cao nhét gitra céc
trinh ty dang dwgc nghién ciru va céc gen da duoc cong bd luu
trir trén cac co s¢ dit ligu. Ty 1¢ chu gidi cao nhét khi dua vao NR
1 diu hién nhién. Ké tiép, ty 1& chu giai dat 39,22% khi dya vao
co s6 dir ligu Swiss_Prot. Co s¢ dit ligu nay chuyén bi¢t cho cac
trinh ty protein va da dugc kiém chung bdi cac thuc nghiém nén
la co so dit ligu tin c@y cho chu giai gen chitc nang. Ty 1¢ chu giai
dua vao Swiss_Prot trong nghién ctru ctia chiing t6i cao hon cong
b cua Huerlimann va cs (2018) [17] ciing nghién ctru hé gen
phién ma cua tom su dat ty 1¢ chu giai khoang 30%. Nhom nghién
ctru khang dinh, ty 16 chii giai thap 1a két qua thong thuong khi
nghién ctru h¢ gen phién ma cua céc loai khong phai la cac loai
nghién ctru tiéu biéu (non-model species). Cac co s¢ dit lidu con
lai ciing dugc chung toi str dung dé chii giai nham phan loai cac
nhom protein (PFAM), nhém gen chuc nang (GO va KOG) va
cac chudi chuyén hoa sinh hoc (KEGG). Két qua so sanh mirc do
twong dong cla céc unigene ciia nghién ctru hién tai véi cac loai
da dugc nghién ctru dugc trinh bay ¢ hinh 2.

I, 43,91

Loai khac
Penaeus sp. | 4,36
Limulus polyphemus R 2,48

Penaeus monodon 1l 2,71

Zootermopsis nevadensis 1R 3,17

Chi s6 phan tich Gia tri
Tdng sb contig 35.870
Téng s6 base (bp) 36.498.375
Chiéu dai contig trung binh (bp) 1.018
Chiéu dai contig ngén nhit (bp) 301

Chiéu dai contig 16n nhét (bp) 9.245
Chiéu dai contig N50 (bp) 1.488

S lugng contig >1.000 bp 11.856 (33%)

Ket qua chu gidi va phén logi cdc gen chirc ning

Két qua chi giai cic gen chirc nang sau khi lap rap dwa vao 7
co s¢ dir liu khac nhau duge trinh bay ¢ hinh 1.
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Cryptotermes secundus | I 4,95
Hyalellaazeca N 3.1

0,00 10,00 20,00 30,00

%

40,00 50,00 60,00

Hinh 2. Ty Ié unigene twong déng véi cac loai bang phan tich
BLASTX.

Két qua ¢ hinh 2 cho thay, loai ¢6 mirc d9 twong dong cao
nhat 1a phiéu sinh dong vat Hyalella azteca. iy 1a mot trong
nhiing loai gidp xac cua dy an i5k v6i myc tiéu gidi ma toan bd
h¢ gen cua 5.000 loai thudc nganh dong vat chan khop [18]. HE
gen cla H. azteca di dugc giai ma hoan toan va cong bd nén trinh
tu gen cua loai nay phong phu trén cac co s¢ dit liu. Cac loai
ké tiép c6 muc do twrong dong cao v6i tom su 1a Cryptotermes
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secundus va Zootermopsis nevadensis. H¢ gen nhan va hé gen
phién mé cta céc loai ndy ciing di duoc cong b gan ddy nén co
san trén cac co s dit lidu [19-21]. Dbi v6i tom su, nghién cuu
cua ching t6i dat mirc d6 twong dong chi 2,71% mic dit hé gen
phién mé cia tom st da dugc cong bé [11, 17]. Piéu nay cho
thdy, nghién ctru cua chiing toi chi giai trinh tw mot loai mod nén
khong thé thu nhén ty 1& 16n hé gen phién mé cua t6m si. Diém
dang luu ¥ 13 hé gen phién ma cua tom st da cong bd co ty 1¢ lap
lai cao (51,3%) [17] nén mirc 6 da dang ngudn gen khong cao va
¢6 thé anh huong dén két qua so sanh trong ddng nghién ctru ciia
chung 61 va co s¢ dit liéu hién ¢6. Ngoai ra, két qua lip rép cac
doan trinh ty dya vao phuong phép lip rap khong co hé gen tham
chiéu va phan mém ldp rap khac nhau ciing c6 thé anh huong
dén muc do sai khac cua két qua lip rap khi so sanh cac nghién
ctru khéc nhau. Tuong ty, ty 16 trong dong cua cac unigene tom
st cua chiing t6i cling chi dat 4,36% khi so sanh vdi cac loai
thudc gidng Penaeus, bao gdm P. japonicus, P. merguiensis, P
chinensis, P. indicus, P. semisulcatus, P. styllrostrls P. setiferus
va Litopenaeus vannamei. Két qua nay thé hién co so dit liéu cua
céc loai tom thudc ho Penaeus con han ché va chua duge nghién
ctru déng ké mac di ching 1a céc loai thuy san c6 gia tri thuong
mai cao. Mirc d6 tvong dong cao ciia hé gen phién ma tom st voi
cac loai H. azteca, Z. nevadensis, L. polyphemus, L. vannamei
cling twong tu cong b6 cua Nguyen va cs (2020) [11] khi nghién
ctu h¢ gen phién ma cua tom st gia hda & cac giai doan thanh
thuc sinh san.

So sanh su biéu hién gen giira tom tw nhién va gia héa

Dua vao gia tri [log2FoldChange| va padj di dugc thiét lap dé
so sanh sy biéu hién gen khac biét gilta tom ty nhién va tom gia
héa, nghién ctru ctia chung toi xéc dinh dugc tong cong 5.788 gen
¢6 biéu hién khac biét. Trong d6 tom t nhién ¢6 3.290 gen biéu
hién ting va 2.498 gen biéu hién giam khi so sanh véi gia hoa.
Cac gen c6 biéu hién ting ¢ tom st ty nhién dugc phan loai thanh
3 nhém gen chirc nang chinh cia GO, bao gdm qua trinh sinh
hoc: van chuyén bang khdng bao (vacuolar transport), thanh phan
té bao: ving ngoai bao (extracellular region) va chirc nang phan
tir: nhan t6 twong tac DNA diéu hoa phién ma (DNA-binding
transcription factor activity) (hinh 3A). Trong nhém viing ngoai
bao, gen hemolymph clottable c6 biéu hién ting, twong ty nhu
cong bd cua [11] khi nghién ctru tom sa gia hoa ¢ giai doan
tién thanh thuc. Protein tong hop tir gen hemolymph clottable
thudc ho glycoprotein va co ciu triic twong tu voi vitellogenin.
Nhing protein nay gilt vai tr0 quan trong trong qué trinh thanh
thuc budng trimg cua tom su [22]. Ngoai ra, nghién ciru cling
xé4c dinh duoc gen tong hop peritrophin budng trimg thudc nhom
extracellular region 1a protein bao vé cac trimg sau khi sinh san
[23]. Béi voi nhom chire nang phan tir, gen tong hop ecdysteroid
dugc xac dinh co vai tro diéu hoa cac qué trinh phat trién, thanh
thuc sinh dyc va sinh san ¢ cac loai chan khdp [24]. Tuong tu, sd
lugng gen c6 biéu hién giam & tom su ty nhién ciing dugc phan
loai thinh nhom gen chirc ning, bao gdm qua trinh sinh hoc: cong
sinh (symbiont process), thanh phan t& bao: thanh phan nang d&
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té bao (cytoskeleton) va chiic nang phan tir: hoat tinh phan cat
peptide (peptidase activity) va hoat tinh thuy phan (hydrolase
activity) (hinh 3B). Trong nhém chirc nang phan tir, nghién ctru
cua chung t6i tim kiém duoc gen tong hop serine protease co hoat
tinh phan cit peptide tham gia vao qua trinh hoat hoa hé mién
dich 6 tom [25]. Téc gia Ye va cs (2016) [26] cong bd rang, nhiéu
gen tham gia vao qua trinh mién dich cling tham gia vao qud trinh
thanh thuc budng trimg. Tuy nhién, gen nay c6 biéu hién giam &
tom su ty nhién trong nghién ctru hién tai. Ngoai ra, chiing toi
xac dinh dugc gen tong hop alpha-L-fucosidase-like protein co
hoat tinh thuy phan ciing c6 biéu hién giam & tom su tw nhién.
Fucosidase ¢ tac dung tiéu hoa cac polysaccharide c6 trong thuc
vat [27]. Nghién cuu cta Sittikankaew va cs (2020) [28] bao céo
str dung thire an cong nghi¢p cho tom si me hoat hoa cac gen
tham gia vao cac qua trinh chuyén hoa khac véi sir dyng thire
an tuoi song nudi vo tom me thanh thyc. Thire an tuoi song bao
gdm giun nhiéu to, muc, nhuyén thé cung cip ngudn dinh dudng
giau protein va chat béo khong bdo hoa (PUFA). Day la nguon
dinh dudng can thiét da hoat hoa cac gen vitellogenin, collagen
alpha-1V chain-like va heme-binding protein 2-like tham gia vao
qué trinh phat trién budng trimg va thanh thuc sinh san clia tom
me. Trong khi thirc an cong nghiép chi hoat hoa cac gen tham
gia vao qua trinh chuyén hoa dé duy tri hoat dong thong thuong
ctia té bao. Dicu nay co thé giai thich gen tong hop enzyme tiéu
héa thirc dn c6 ngudn gde tir thyc vat giam biéu hién & tom st ty
nhién trong qua trinh thanh thuc sinh sdn ¢ nghién ctru cuia chliing
t6i. Cac gen thudc nhom cytoskeleton bao gom actin va catenin
alpha la cac gen tham gia vao qua trinh giam stress sau khi cit
mit ¢ tom st me nham kich thich budng trimg thanh thuc [28].

Cac gen nay cling co biéu hién giam ¢ tom su ty nhién khi so sanh
voi tom st gia hoa.

Tang - Tw nhién va Gia hoa (GO)

Vacuolar transport (n=5) _
Extracellular region (n=19) _

DNA-binding transcription factor activity (n=17) I
0 02 04 06 08 1

-log10(padj)

(A)

Giam - Tu nhién va Gia hoéa (GO)

Symbiont process (n=5) [N
Peptidase activity (n=34)
Hydrolase activity (n=10)

Cytoskeleton (n=29)

DIII

0,5 1 1,5 2

-log10(padj)

2,5 3

(B)
Hinh 3. Phan loai cac gen cé biéu hién khac biét & tom su tw
nhién theo khéa thuat ngir ctia GO. (A) Cac gen c6 biéu hién
tang; (B) Cac gen cd bidu hién gidm. Ham -log10(padj) duoc st
dung dé diéu chinh thang do clia y nghfa xac suét théng ké.



Keét luan

Nghién ciru da xay dung dugc co s¢ dit li€u h¢ gen phién ma
ctia tom st tw nhién va gia hoa ¢ giai doan budng trimg tién thanh
thuc, déng thoi xac dinh duge mot sb gen lién quan dén qua trinh
phat trién va thanh thuc cta budng trimg khi so sanh gen biéu
hién gilta hai nhom tom su. Pay 1a co s¢ dir li¢u hoan chinh co y
nghia to 16n trong nghién ctru cai thién chit luong sinh san cua
tom st gia hoa, gop phan phat trién nganh cong nghiép nuéi tom
st bén ving ¢ Viét Nam.

LO1 CAM ON

Nghién ciru nay dugc tai trg boi Quy Phat trién KH&CN
Qudc gia (NAFOSTED) trong dé tai mi s 106.05-2019.36.
Nhom nghién ciru xin trén trong cam on NAFOSTED va RIA2
da cung cép miu tom st gia hoa clia Chuong trinh chon giong
tom su cho nghién cuu nay.
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Phan tich in-silico xac dinh va mo ta ho gen khang NBS-LRR
0 chudi Musa acuminata

Tréin Pirc Trung’, Ta Hong Linh
Vién Khoa hoc Nong nghiép Viét Nam
Ngay nhén bai 1/9/2021; ngay chuyén phan bién 6/9/2021; ngay nhan phan bién 7/10/2021; ngay chép nhan dang 12/10/2021

Tém tit:

Bénh hai do vi khuén, virus 12 mdi de doa nghiém trong ddi véi nganh san xuit chudi trén thé giéi néi chung, Viét
Nam néi riéng. Ngoai cac bién phap canh tac, viée khai thic va wng dung nguon gen khang - phin 16m thudc ho gen
NBS-LRR (Nucleotide binding site - Leucine rich repeat) trong chon tao, cii thién giéng chudi 1a phuong thirc bén
virng dé d6i phé véi dich bénh. Hé gen loai chudi Musa acuminata dwge giai ma tao tién dé cho cac nghién ciru di
truyén chuyén sau, bao gdm xac dinh ho gen khang NBS-LRR. Trong nghién ctru niy, cac cong cu tin sinh hoc di
dwgc sir dung dé xdc dinh, mé ta cAu tric va qua trinh tién héa ciia 97 gen NBS-LRR. Ngoai trir gen Ma_NBS 083
thudc phan ho RNL, cic gen khang con lai & chudi M. acuminata thudc phan ho CNL va hau hét 1a gen chira mot
exon. 66 gen NBS-LRR (68%) dwoc dinh vi trén 11 nhiém siic thé (NST), 38 gen trong sé d6 (39%) hinh thanh cac
cum gen. Cac gen NBS-LRR cua chudi dwgrc chia thanh 7 phan nhém dua trén sw da dang vé trinh tw va 56 lwgng,
clu triic cac motif bao thi dac trung cho cac viung chirc nang. Két qui nay cung cap co s6 khoa hoc cho cac nghién

ctru danh gia biéu hién gen khang va khai thac wng dung trong chon tao glong chudi.

Tir khéa: ciy phat sinh, gen khang NBS-LRR, MEME motif, Musa acuminata, phan tich in-silico, tién héa.

Chi s6 phin logi: 4.6
Gidi thiéu

Trai qua qua trinh tién héa v6i mdi twong tac bién dong
lién tuc tr cac tac nhan gay bénh (virus, vi khuén, nim,
sau bénh...), gioi thyc vat da kién tao hé théng mién dich
hiéu qua. Tuy nhién, do khong s& hiru hé mién dich thich
nghi (adaptive immune system) hay cac té biao mién dich
Iuu dong (mobile immune cell) nhu & dong vat nén sy dap
g mién dich & thuc vat hoan toan phy thudc vao hé théng
mién dich noi sinh (innate immune system), bao gém mién
dich bé mit té bao va ndi bao. Pap tng mién dich bé mat té
bao dugc khoi dong dua trén co ché nhan dién céc phan tir
ngoai lai (c6 ngudn gbe tir tic nhan gay bénh véi dic tinh
bao thu vé tién hoa) bang cac thu thé nhan dién khuon mau
(Pattern recognition receptors - PRRs). Trong khi do, dap
mg mién dich ndi bao dugc kich hoat thong qua co ché
nhan dién (tryc tiép hodc gian tiép) cac protein tir tic nhan
gdy bénh (Avirulence - Avr) xam nhép ndi bao cta protein
khang (R) [1, 2] theo co ché dic hiéu da duoc Flor mo ta qua
mo hinh “gen d6i gen” [3].

Hau hét, cac protein R ¢ thuc vat dugc ma hoa bdi ho
gen NBS-LRR dic trung boi cac ving gin nucleotide va
vung lap gidu leucine. Trai qua qua trinh tién hoa, ho gen
NBS-LRR da phan thanh 3 phan ho khac biét boi ving chire
nang ddc trung tai dau N cua protein dugc ma hoéa, c6 thu

‘Tac gia lién hé: Email: ductrung83@gmail.com
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thé twong ty 1a Toll/interleukin-1 (Toll/interleukin 1 receptor
like - TIR), ving xoan kép (Coiled coil - CC) hodc ving
khang bénh phén tring s 8 (Resistance to powdery mildew
8 - RPWS) [4]. Theo d6, cac phan ho dugc dinh danh 1a TIR-
NBS-LRR (TNL), CC-NBS-LRR (CNL) va RPWS8-NBS-LRR
(RNL). Cac protein TNL va CNL c6 chlic nang nhu la cam
bién phat hién tac nhan gay bénh thong qua su bit gin hodc
kiém soat trang thai cac protein tac hiéu ctia ving LRR, qua
d6 kich hoat chudi tin hiéu va khai dong dap (mg mién dich
clia té bao [5]. Trong khi d6, phan ho RNL (bao gém hai
nhom duoc dat tén theo gen chirc nang 1a ADRI va NRG1)
tham gia van hanh qué trinh truyén tin hiéu thay vi phat hién
tac nhan gdy bénh [6]. Trong cdu trac protein NBS-LRR,
NBS la ving chirc nang ddc trung, dai khoang 300 axit amin
(aa), dugc ciu trac boi 8 motif cb mirc d6 bao thu bién thién
gilta cac phan ho 1a P-loop, RNBS-A, Kinase2, RNBS-B,
RNBS-C, GLPL, RNBS-D va MHDV. Ving LRR & dau C
dac trung boi motif LxxLxLxxNxL(s/t)GxLP lién quan dén
cép d6 biéu hién tinh khang cua gen NBS-LRR [7].

Ké thira két qua cac nghién ctru giai ma hé gen va tng
dung tin sinh hoc, ho gen khang NBS-LRR da dugc xac dinh
& nhiéu loai thyc vat [8-11]. Theo d6, s6 lugng gen NBS-
LRR duoc xéc dinh tir khoang 50 gen ¢ du du [12] dén 1.015
gen & tio [13] va phan bd khong dong déu, thuong dugc
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Abstract:

Various common diseases caused by bacteria and
viruses are increasing threats to the production of
bananas worldwide. Besides the practical application
of cultivation techniques, intensive exploitation of
resistant genes, most of which belong to the NBS-LRR
(Nucleotide-binding site - Leucine-rich repeat) gene
family, in fortifying banana’s disease resistance, has
been considered as a sustainable approach. The recently
published genome assembly of Musa acuminata, a species
of the Musa genus native to Southern Asia, has facilitated
the genome-wide identification and characterisation
of NBS-LRR genes. In the present study, an in-silico
approach was employed to identify and characterise
97 NBS-LRR genes and their evolution in M. acuminata
genome. Except Ma NBS 083 belonging to the RNL
sub-family, other identified genes are members of the
sub-family C/VL and most of them contain only one exon.
Sixty-six (66) NBS-LRR genes (68%) were mapped on
11 banana chromosomes, among them 38 genes (39%)
located in clusters. Phylogenetic analysis in combination
with conserved motif identification classified the banana
NBS-LRR genes into seven groups. This study provides
novel insight into the VBS-LRR gene family in bananas
as a potential resource for further research in functional
evaluation and utilisation of resistant genes.

Keywords: evolution, in-silico analysis, MEME motifs,
Musa acuminata, NBS-LRR genes, phylogenetics.

Classification number: 4.6
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tim thdy trong cac cum cluster trén cac NST [14]. Viéc duy
tri s6 luong 16n gen NBS-LRR nhu viy phan anh qua trinh
d4u tranh sinh hoc 1au dai & muc do phan tr thong qua qua
trinh tién hoa giita thuc vat va cac tac nhan gay bénh. Hiéu
16 phan bd trong hé gen va duong hudng tién hoa cia gen
NBS-LRR s& gbp phan quan trong trong nghién ctru cai thién
tinh khang cay trong phuc vu néng nghiép [7].

Chudi (Musa spp.) 1a ciy trong c6 gia tri kinh té va phd
bién & cac ving nhiét d6i, 4 nhiét doi am. Pugc thuan hoa
tir hon 7.000 nam trude & khu vire Dong Nam A, cac gidng
chudi hién nay la két qua ciia qua trinh lai khac loai (chu yéu
dua trén M. acuminata va M. balbisiana) trong chi chudi
Musa, dugc cing cb 1ién tuc va trong thoi gian dai bdi qua
trinh chon loc, nhan glong v6 tinh nhiing dong nhi boi, da
boi dé dap ung nhu ciu cia con ngum Gidng Cavendish
chiém hon mét nira san luong chudi thé gisi 1a dong chudi
tam bdi vo tinh dugc chon Igc bdi qua trinh nay [15]. Chinh
vi dic diém trén, siu bénh hai (dac bi¢t la cac bénh do virus,
vi khuan, nim) ngay cang tré nén thich nghi va dan pha vo
tinh khang (von bi giéi han do nén di truyén kém da dang
ctia chubi) da tré thanh hiém hoa hién hiru v&i nganh san
xuit chubi trén thé gidi [16]. Thong qua khai thac co so dir
liéu (CSDL) trinh tu hé gen cua chudi M. acuminata [17],
nghién ctru nay s& xac dinh va dy doan cdu tric, hudng tién
hoa cia ho gen khang NBS-LRR, qua d6 gop phan tao lap
co s6 di truyén phuc vu cong tac cai thién tinh khang bénh
& chubi.

Vat liéu va phuong phap nghién ciu

Vat liéu nghién ciru

Trinh ty h€ gen va hé phién ma cua chudi M. acuminata
duoc thu thap tir CSDL Banana genome hub (https://banana-
genome-hub.southgreen.fr/). Hé gen chudi dugc giai mi c6
kich thudc 450,6 Mbp (twong duong 75,8% kich thude hé
gen dugc woc lugng bang phuong phap Flow cytometry),

bao gdm 11 NST gia dinh va 7.248 scaffold khong dugc
lép rap.

Ho protein NB-ARC déc trung cho cac gen NBS-LRR
thuc vat thu nhép tir CSDL Pfam (dinh danh PF00931).

Phuwong phdap nghién ciru

Ho protein NB-ARC dugc st dung lam trinh ty tham van
trong phan tich so sanh tBLASTn (e-value 1e-20) véi CSDL
hé gen chudi (di loai bo céc scaffold co kich thude <1.000
bp) dé xac dinh va trich xuat cac Blast hit khong tring lap.
Bing cong cu FGENESH, céc gen va protein twong ing trén
cac Blast hit dugc dy doan thong qua so sanh voi CSDL
gen cuia 16p thuc vat mot 14 mam. Cau trac ciia cac protein
du doan dugc sang loc thong qua so sanh voi co s¢ dit li€u
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InterProScan. Chi nhitng protein mang vung chirc ndng NB-
ARC va dugc ma hoa boi gen nguyén ven mdi duge su dung
cho cac phan tich cau tric ti€p theo.

Céu triic cia timg gen/protein NBS-LRR dugc chu giai
béng cac cong cu: trinh ty va cAu trac exon-intron dugc xac
dinh tir két qua dy doan gen FGENESH [18], viing xo4n CC
duogc xac dinh bang MARCOIL [19], ving lip LRR dugc
chu giai bang LRRfinder2.0 [20], cac motif bao thu ciia cac
protein NBS-LRR duoc xac dinh bing MEME [21].

Tuong dong trinh tu cic gen va protein NBS-LRR cua
chudi dugc xac dinh bang thuat toan MUSCLE, cdy phan
loai dugc xdy dung bang phuong phap MLM dua trén md
hinh cua Whelan va Goldman véi gia tri tin cdy bootstrap
500 bang phan mém Geneious V11. M6 hinh va chiéu
huéng tién hoa cia cac protein NBS-LRR duoc xac dinh
thong qua ty 1é gitra dot bién khong ddng nghia vai dot bién
déng nghia (Ka/Ks) va cac gen NBS-LRR dugc dinh vi trén
cac NST chudi bang cong cu TBTools [22].

Két qua nghién ciiu
So lwong va phdn logi cac gen ma héa NBS-LRR

Bﬁng viéc st dung ho protein NB-ARC lam trinh tu
tham van dé sang loc ddy du cac gen ma hoa NBS-LRR tiém
nang, 246 trinh ty ma hoa protein NBS da duoc phat hién
trén toan hé gen chubi M. acuminata V2.0. Tiép theo do,
phéan tich du dodn gen trén cac vung trinh ty nay da xac
dinh dugc 97 gen khong trung lap va nguyén ven ma hoa
protein NBS (ky hiéu tir Ma_NBS 001 dén Ma_NBS _097).
Théng qua budc phén tich cha giai, trinh tu va cau tric cc
ving chire nang dic trung (ving xodn CC, ving lip LRR
va cac vung chirc nang khac) dugc xac dinh. Theo do, 96
gen NBS-LRR & M. acuminata thudc phan ho CNL va dugc
phan thanh 4 nhém, bao gdm 44 gen CC-NBS-LRR, 9 gen
CC-NBS, 33 gen NBS-LRR va 10 gen NBS. Pang chu y, da
xac dinh dugc 1 gen ma hoa protein RPWS-NBS-LRR thudc
phan ho RNL (bang 1).

Ciu triic va sw phéin bo ciia cdc gen NBS-LRR trén
cac NST

Céc gen NBS-LRR trong hé gen chudi M. acuminata
¢6 chiéu dai trung binh 4.560 bp, bién thién tir 690 (Ma
NBS 028) dén 13.566 bp (Ma_NBS_094), s luong exon
trung binh 1a 2,03. C6 61 (62,9%) gen NBS-LRR chi c6 1
exon. Cac gen NBS-LRR phan bd trén ca 11 NST gia dinh.
Tuy nhién, chi c6 66/97 gen NBS-LRR (68%) dugc dinh vi
trén cac NST, 31 gen con lai (32%) nam trén cac scaffold
khong duogc lap rap vao cac NST. Cac gen NBS-LRR khong
phan b rai rac trén cac NST, tdp trung nhiéu nhat trén cac
NST 9 (15 gen) va 6 (10 gen) hinh thanh cac cum gen.
Can ctr vao tiéu chi xac dinh cac cum gen cua Schranz va
cs (2006) [23] (khoang cach giira 2 gen NBS-LRR lién ké
khéng qua 200 kb va khong c6 hon 8 gen khac) cho thay, co
38 (39%) gen NBS-LRR dugc dinh vi trong 13 cum gen va
35 gen NBS-LRR con lai dugc xac dinh 1a gen don (hinh 1).
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Hinh 1. Phan bé trén 11 NST gia dinh ctia 66 gen NBS-LRR (38
gen duwoc dinh vi trong 13 cum gen, vong tron dé).

Mo hinh motif bdo thii va quan hé phat sinh giita cdac
protein NBS-LRR

20 motif bao thu co6 kich thudc tir 11 (motif 17) dén 72
aa (motif 9) di duogc xac dinh bang cong cu MEME trén 97
protein NBS-LRR 1 chi ddu cho su da dang vé cau triic cua
cac protein nay. Theo vi tri trén trinh ty protein, ving xoan

Bang 1. Théng ké sé Iwong gen NBS-LRR thuéc cac phan ho va phan bé trén cac NST trong hé gen chubi M. acuminata.

Phén ho S(j) lrong
) Ting NST1 NST2  NST3  NST4 NST5  NST6 NST7 NST8 NST9 NST10  NSTIl  Scaffolds

Phdn ho CNL

CC-NBS-LRR 44 2 1 5 2 2 3 4 5 2 2 16
CC-NBS 9 - - 1 2 3 3
NBS-LRR 33 2 1 1 1 7 3 1 6 3 2 6
NBS 10 2 - - 2 s s 6
Phdn ho RNL

RPWS-NBS-LRR 1 1 . ) )

Tong sb 97 6 2 7 3 2 10 8 1 15 8 4 31
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kép CC tai dau N ctia 53 protein dugc dai dién boi cac motif
16, 5 va 15. Vung NBS ddc trung cua toan bd protein NBS-
LRR c6 kich thude tir 66 dén 351 aa duge dai dién boi cac
motif 1, 10, 6,7, 17, 3, 18, 2, 13, 8 va 12. Trong khi d6, cac
motif 4, 20, 19, 14, 9 va 11 dai dién cho vung 1dp LRR tai
dau C cua cac protein. Thong qua so sanh vi CSDL Pfam,
xéac dinh dugc 10/20 motif bao thu trong dong cao voi cac
vung chirc nang dac trung ctia ho gen NBS-LRR thuc vat
(bang 2).

Nham danh gia mé hinh cau tric va quan hé tién hoa
giita cac gen NBS-LRR & chudi, cdy phan loai dya trén trinh
tu ddy du cua 97 protein di duoc xdy dung. Theo dé, hau
hét cac protein NBS-LRR thudc cac nhém dinh danh dya
trén chu giai cac ving chirc nang thé hién quan hé tién hoa

Khoa hoc Néng nghiép n——

gan gul véi muc do tin cay cao (hinh 2A) Két hop véi mo
hinh céu tric dya trén s6 lugng va to chirc cua cac motlf
bao thu, cac protein NBS-LRR cho thay su da dang vé ciu
tric va dugc phan thanh 7 phan nhom chinh (hinh 2B). Cac
phan nhom I (9 protein), IV (4 protein) va VI (10 protein) co
dic diém cau truc khong dic trung cho protein NBS-LRR do
thiéu cac motif bao thu cho ving CC & dau N, trong khi cac
motif thanh phan ving NBS va LRR & déu C khong dong
nhat. Ma NBS 083 1a gen ma hoa protein RPWS-NBS-
LRR duy nhét ctia phan ho RNL tim thay trong hé gen M.
acuminata thudc nhém nay. Trong khi d6, céu tric cua 10
protein NBS-LRR trong phan nhom II da c6 mat motif 5 dac
trung cho ving Rx & dau N, hau hét cac motif ciu tric cua
ving NBS va motif 4 ctia ving LRR ¢ dau C. Céu triic xoén

Bang 2. Théng tin 10 motif bao thi dwoc xac dinh b&i cong cu MEME twong déng vé&i cac viing chirc niang da biét ctia protein

R trén CSDL Pfam.

Tén motif va S6 protein  Ving tueng déng trén CSDL Pfam
, . MEME logo g . P
kich thuéc mang motif  Hp protein Mo ti E-value
Motif 1 Vung NBS trén cac gen
(29 aa) 86 NB-ARC khéng NBS-LRR 4,60-08
Motif 3 Vung NBS trén céc gen
(29 aa) 8 NB-ARC khang NBS-LRR N
Motif 4 Vung chira motif lap
(33las) s LRR_4 LRR! 42 copics) Frs
Motif 5 Ving Rx dic trung &
(24 aa) b KD"@ D AE er E 72 Rx N dau N cua cac protein ~ 4,7¢-09
SEaliby Vesegs . LELE khang & thyc vat
Motif 6 R Vung NBS trén cac gen
(15 aa) : 'SEFLLVLDDVW %0 NB-ARC khéng NBS-LRR R
Motif 7 2 Vung NBS trén cac gen
D) k. 0o 00 LMTTH? YA oo H NEARE khing NBS-LRR 0.0021
Motif 9 Vung chira motif lap
(72 aa) LA LRR 4 (2 copies) i
Motif 15 | . . Céu tric xoén kép CC
(29 aa) C]V'KEH gvAvg Matrilin_ccoil dic tnmg 0,008
1= L2V la

. : Vung Rx dac trung &
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CC khong c6 mat ¢ céc protein trong phan nhom nay. Phan
nhom IIT bao gdm 11 protein ¢ ciu truc day di nhat voi
su ¢6 mat cia 20 motif bao thu dai dién cho cac viung chirc
nang cua protein NBS-LRR. 2 motif 9 va 11 bao thu cho
ving LRR 1a diém ddc trung phan biét phan nhom III voi
céc protein con lai trong hé gen chudi. Céu triic ciia phan
nhoém V (17 protein) twong dong véi phan nhom II1, ngoai
trir sy vang mit ciia cac motif 9 va 11 dic trung cho ving
LRR dau C. 3 protein thugc phan nhém CC-NBS (mic du
thleu 9/11 motif vung NBS va cac motif vang LRR) dugc
xép vao phén nhom nay boi mirc do tuong dong cao ca vé
trinh ty va cau trac vung CC, NBS voi cac protein con lai
trong nhom. 36 protein ctia phan nhom VII ¢6 cdu trac da
dang hon vé6i dic diém chung 1a thiéu motif 15 dic trung
cho ving xodn kép CC va cac motif 20, 9 va 11 dic trung
cho viing LRR & du C (hinh 2B).
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Hinh 2. Quan hé phan loai, ciu tric va cac motif bao tha cta
cac gen NBS-LRR & chubi M. acuminata. (A) Cay phan loai dwa
trén trinh tw ddy da cta 97 protein NBS-LRR. Gia tri boostrap thé
hién mre do tin cay cla tirng nhanh trong cay phan loai (20-100%
xac suét). Tén cac protein dwgc danh ddu mau theo phan loai gen
NBS-LRR dwa trén chu gidi cac vung chirc nang tai bang 1; (B)
Thanh phan va tb chirc clia cac motif bao thd trong cu tric cac
protein NBS-LRR. Cac motif dwoc ky hiéu tw 1 dén 20 va phan biét
bdi cac mau sic khac nhau. Cac protein dwoc bidu thi ty 1& voi
chiéu dai thyec té.
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Gen lgp va mo hinh tién héa ciia cic gen NBS-LRR

Quad trinh phan tan cia mot ho gen trong h¢ gen nho
cac su kién sao chép dién ra trén quy mo toan hé gen hoic
mot ving cu thé trén NST. Trong hé gen chudi, thong qua
so sanh tuwong dong trinh ty di phat hién 28 cap gen NBS-
LRR lip c6 mirc d6 twong dong >80%. Trong sb nay, 20
cap dugc xac dinh 1a gen 1ap lién tiép (TD) dua vao ti€u chi
khoang cach gitta 2 gen dudi 200 kb [23]. 8 cdp gen con lai
c6 khoang cach trén 200 kb hodc nam trén cac NST khac
nhau nén dugc phan loai 1a gen 1ap phan tan (SD) (bang
3). Céc cip TD phén bd khong dong déu trén cac NST cua
chudi, bao gdm céc nhom ldp ciia 2, 3 hodc 5 gen NBS-LRR
trén cac NST s6 1, 3, 7, 9, 10 va 11. Trong khi do, cac SD
dugc phat hién trén NST sb 9 (bao gdbm 2 gen) va nhom 4
gen trén NST s6 10 va 11 (hinh 3).

Bang 3. M6 hinh cac cap gen NBS-LRR lap va chiéu hwéng
chon loc trong qua trinh tién héa cta hé gen chuoi.

TT  Cipgen Mo hinh Ka/Ks Mya
1 Ma_NBS 028 Ma_NBS 026 D 0,46 9,02
2 Ma_NBS 020 Ma_NBS 022 D 0,48 3,95
3 Ma_NBS_048 Ma_NBS 087 D 0,80 4,68
4 Ma _NBS 048 Ma_NBS 088 D 0,72 4,94
5 Ma_NBS 088 Ma_NBS 087 D 0,67 4,85
6 Ma_NBS 071 Ma_NBS 072 D 0,72 2,98
7 Ma_NBS 073 Ma_NBS 071 D 1,01 2,17
8 Ma_NBS 073 Ma_NBS 072 D 1,16 1,76
9 Ma_NBS 031 Ma_NBS 035 SD 0,23 35,59
10 Ma _NBS 030 Ma_NBS 031 D 0,23 36,23
Il Ma_NBS 030 Ma_NBS 035 SD 0,29 32,33
12 Ma NBS 078 Ma_NBS 080 D 0,79 4,58
13 Ma NBS 014 Ma_NBS 005 D 0,97 227
14 Ma NBS 014 Ma_NBS 008 D 0,31 14,61
15 Ma_NBS 014 Ma_NBS 005 D 0,97 227
16 Ma_NBS 014 Ma_NBS_008 D 0,31 14,61
17 Ma NBS 014 Ma NBS 011 D 0,27 20,07
18 Ma NBS 014 Ma_NBS 013 D 0,71 2,17
19 Ma_NBS 014 Ma_NBS 029 SD 0,29 27,83
20 Ma _NBS 011 Ma_NBS_005 D 0,26 20,10
21 Ma NBS 011 Ma_NBS 008 D 0,36 5,38
22 Ma NBS 005 Ma_NBS 008 D 0,42 5,07
23 Ma NBS 005 Ma_NBS 013 D 0,44 3,80
24 Ma NBS 008 Ma_NBS 013 D 0,43 5,56
25 Ma NBS 029 Ma_NBS 005 SD 0,27 29,36
26 Ma NBS 029 Ma_NBS 008 SD 0,31 27,03
27 Ma _NBS 029 Ma_NBS 011 SD 0,27 21,17
28 Ma NBS 015 Ma_NBS 017 D 0,60 4,39

Mya: triéu nam trwéc.

Céc dot bién lién quan dén mot hay mét vai nucleotide
trén trinh tu mot gen co thé tao ra sy thay doi (dot bién khong
ddng nghia) hodc khong lam thay doi (dot bién dong nghia)
trinh ty protein ma gen d6 ma hoa. Ty 1¢ Ka/Ks cua mot gen
ma hoa protein phan anh mirc do va chidu hudng ciia ap luc
chon loc ma gen d6 dang trai qua trong hé gen. Ty 1¢ Ka/Ks<1
cho thdy mot cip gen dang trai qua qua trinh thanh loc nhim



loai bé nhiing dot bién, trong khi d6 Ka/Ks>1 la chi déu cua
qua trinh chon loc thich nghi ciia dot bién [24]. Két qua xac
dinh chiéu hudng chon loc cia cac cip gen lip cho thiy, 26
cdp gen NBS-LRR trong hé gen chudi dang trai qua qua trinh
thanh loc (Ka/Ks<1) ¢ cac mttc d§ khac nhau. Thoi gian phan
ky trong hé¢ gen ctia cip gen ldp nay udc tinh tir 2,17 dén 36,23
triéu ndm trude. Trong khi do, chi c¢6 2 cap gen (Ma_NBS 073
va Ma NBS 071, Ma _NBS 073 va Ma NBS 072) dang trai
qua qua trinh chon lgc thich nghi (Ka/Ks>1). Thoi gian phat
sinh ctia hai cip gen lip nay kha gan so véi cac cip gen con lai,
udce tinh khoang 2 triéu nam trudce (bang 3).

Ma_NBS 025
Ma_NBS 06

e

NBs o,
o~ 1B, 02
~6S 2,

NBS_04
Ma_! o NBs oa?

s Ma NBS_088

Hinh 3. Phan bé cta cac nhém gen NBS-LRR lap trong hé gen
M. acuminata. Duong nbi mau xanh biéu thi TD, dwong ndi mau
dd thé hién SD. Vi tri twong dbi clia cac gen co thé dwoc xac dinh
thong qua ky hiéu va kich thwdc clia cac NST.

M. acuminata la 1 trong 2 loai thudc chi Musa (cung véi M.
balbisiana) va 14 6 tién cua cac gidng chudi lai ludng boi, da
boi phd bién trong san xuat hién nay [25]. Viéc phan tich hé gen
M. acuminata khong chi cung cip ludn ¢t cho qué trinh phat
sinh, tién hoa cta cac loai thudc chi Musa ma quan trong hon
la tao co so khoa hoc phuc vu cho qua trinh cai tao cac giéng
chubi hién nay. NBS-LRR 1a ho gen quan trong quy dinh tinh
khang sau bénh hai va da dugc xdc dinh ¢ nhiéu loai thyc vét
thong qua cac cach tiép can khac nhau [12, 13, 26, 27]. Trong
nghién ctru nay, s6 lugng, cau tric, su phan b va mé hinh tién
hoa cua ho gen NBS-LRR da dugc mo ta trén quy mod toan hé
gen (phién ban V2.0) cua loai chudi M. acuminata [17].

Tong s6 97 gen mi hoa protein NBS-LRR da dugc xac dinh
trén h¢ gen chubi thong qua két hop cdng cu so sanh trinh ty
tBLASTn nhim ra soat cac vung gen tuong ddng cao va du
doan gen FGENESH dé x4c dinh chinh xac cac gen hoan chinh
(voi trinh ty tir vi tri TATA-box cua promoter dén ving PolyA
va khong chira cac khoang trong) [28]. S6 lugng gen NBS-LRR
hoan chinh trong h¢ gen chudi duge xac dinh day du hon so
voi cac cong bd trude ddy ciia Martin va cs (2016) [17] (90
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gen ma hoa NBS-LRR) khi ap dung thuat toan chu gidi h¢ gen;
Chang va cs (2020) [29] (94 gen ma hoa NBS-LRR) dua trén
sang loc CSDL chu giai protein cua hé gen M. acuminata v2.0.
Theo két qua phan tich mo ta cau triic, hau hét cac gen NBS-
LRR & chudi thugc phan ho CNL twong ty voi thanh phan gen
khang & cac cdy mot 14 mam khac [4]. Pang chu ¥, di xac dinh
duoc gen Ma_NBS-083 duy nhét thudc nhém ADR! cua phan
ho RNL chua dugc phat hién trong cac nghién ctu trude (chi
bao gém cac gen thudc phan ho CNL) [17, 29]. Bén canh do,
chi c6 66/97 gen NBS-LRR hoan chinh, it hon so vé6i con sb
100% gen theo nghién ctiru cua Chang va cs (2020) [29] dinh
vi trén 11 NST cta h¢ gen M. acuminata V2.0. Su khac biét
trén do nghién ctru nay st dung dir liéu trinh ty hé gen day du
(bao gdm 11 NST gia dinh cling céc scaffold chwa dwoc lap rap
hoan thién) va ap dung ngudng chinh xac cao (e-value 1e-20)
cho cac phan tich so sanh trinh ty, do d6 da loai bo nhiéu gen
{mg vién c6 mirc do twong dong trinh tu thip. Trong khi do,
nghién ctru cua Chang va cs (2020) [29] chi khai thac thong tin
du doan protein da dugc chu giai trén cac NST gia dinh hé gen
M. acuminata V2.0. Nhu vy, nghién ctru ndy da bo sung thong
tin vé s6 luong ciing nhu thanh phéan ciia ho gen NBS-LRR &
chudi M. acuminata.

Cac protein NBS-LRR & M. acuminata c6 sy da dang vé
trinh tw va cdu trac. Phan tich phan loai két hop vai s6 lugng va
t6 chirc ciia 20 motif bao thi dwoc xac dinh boi cong cu MEME
da phan 97 protein NBS-LRR thanh 7 phan nhom. Viung NBS
1a dau hiéu dic trung cho toan bd protein cua 7 phan nhom.
Tuy nhién, so v&i cac phan nhom con lai, cac protein cua phan
nhém I, IV va VI ¢6 su bién dong rat rd rang ve€ sO lugng va
cau trac cac motif bao thu ciia ving NBS, nht 1a cac motif bao
thu twong dong v6i ving NBS tham chiéu trong Pfam (hinh 2
va bang 2). Néu coi ving NBS 12 tiéu chuan dé du doan chic
ning cua cac gen NBS-LRR thi diéu nay la chi ddu cho thay cac
protein thudc phan nhom I, IV va VI & trong hé gen chudi hoic
1a két qua cua su thanh loc cac gen du thua, hodc thé hién su
chuyén biét hoa cdu tric cua cac gen niy trong qua trinh tién
hoa hé gen chudi [8]. Cac nghién ctru su hon vé biéu hién gen
s& gitip 1am sang t6 gia thuyét nay.

Qué trinh nhéan 1én va phan tan cua ho gen khang NBS-LRR
trong h¢ gen khong chi gitp duy tri s lugng gen khang cho
qua trinh bién dbi lién tuc dap tng mo hinh “gen ddi gen”, dam
bao tinh khang cta thyc vat trude sy tdc dong khong ngung cua
tdc nhan gay bénh, ma con la dAu hiéu quan trong cta sy van
dong, tién hoa cua hé gen thuc vat. Thong qua danh gia mutc
d6 twong ddng va tinh toan ty s6 Ka/Ks ctia cac gen NBS-LRR,
thoi diém phét sinh va phan tan céc cip gen NBS-LRR lip xa
nhét c6 thé woc tinh 1a khoang 36,23 triéu nam trude, phi hop
voi thoi diém tién hoa phat sinh ciia chi Musa (~50 triéu nim
trude) [30]. Bén canh d6, 16/26 cap gen lap co thoi gian phat
sinh gan hon, udc tinh trong khoang 5 triéu nim trudc va hau
hét trong qué trinh thanh loc (bang 3). Pay 1a minh ching cho
qua trinh chon loc dién ra lién tuc trong thoi gian dai nham duy
tri tinh bao thu c4u trac cua gen NBS-LRR trong tién hoa hé gen
chudi. Bén canh do, viéc chi c6 2 cap gen lap c6 thoi gian phan
ky gan day va dang trong qua trinh chon loc thich nghi ¢6 thé
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1 chi ddu cho s6 it nhimg d6t bién méi phat sinh va c6 lgi cho
cay chudi. Két qua nay ciing ddng thoi phan anh thyc té von gen
cay chudi bi thu hep do lich sir hang nghin nam thuan hoa va
chon loc cuia con nguoi.

C6 dén 31/97 gen NBS-LRR chua dugc dinh vi trén cac NST
do thong tin hé gen M. acuminata V2.0 chua hoan chinh. Do
0, két qua xac dinh gen, md ta cdu trac protein va danh gia
chiéu hudng chon loc ciia cac gen NBS-LRR trong nghién ctru
nay chua phan anh diy du nhét buc tranh tién hoa cua ho gen
ndy trong h¢ gen chudi. Viéc hoan thién hé gen ldp rap cia
chudi (M. acuminata V4.0) trong thoi gian to1 [31] s€ tao co
hoi cho cac phan tich day du hon vé ho gen nay. Mic du vy,
cac két qua dat duoc da gop phan lam sang to nhitng khia canh
lién quan dén ho gen NBS-LRR, tao nén ting cho cic nghién
ctu khai thac ting dung trong chon tao va cai thi¢n tinh khang
siu bénh ¢ chuoi.

Keét luan

Trong nghién ctru nay, 97 gen NBS-LRR cua chubi M.
acuminata da dugc xéac dinh va chia vao 7 phan nhém da dang
ve s6 lugng va céu trac cac motif bao thu dai dién cho cac vung
chirc ning dic trung clia ho gen NBS-LRR. Mo hinh tién hoa
cac gen NBS-LRR cho thdy, qua trinh thanh loc cac gen lap
dong vai tro chu dao trong tién hoa hé gen chudi, gop phan duy
tri s bao thu cdu triic cua ho gen NBS-LRR. Két qua ctia nghién
ctru ndy 1 ngudn thong tin hitu ich cho cac nghién ciru danh gia
biéu hién gen khang, phat trién chi thi phan tir phuc vu chon tao
va cai thién tinh khang sau bénh hai chudi bang chi thi phan tir.

LO1 CAM ON

Nghién ctru nay dugc thuc hién trong khuon kho dé tai
“Nghién ctu xac dinh gen tiém nang khang bénh hai trén cay
chudi (Musa spp.) thong qua phan tich tin sinh hoc” do Vién
Khoa hoc va Nong nghiép Viét Nam tai trg. Cac tac gia xin
chan thanh cam on.
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Nghién ciru nhan giong in vitro ¢y Son d4u cin (Sophora tonkinensis Gagnep)
thong qua nuoi cay dot than
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Tom tit:

Trong nghién ciru nay, cic tac gia trinh bay két qua nghién ciru nhan gidng in vitro cdy Son diu cin thong qua nudi
ciy dot than. Két qua cho thiy, trén méi trueomg MS bo sung 30 g/l sucrose, 5,5 g/l agar, 200 ml/I nwéc dira, 1 g/l than
hoat tinh, 0,75 mg/l TDZ thich hep nhit cho tii sinh chdi Son diu cin in vitro tir miu ban diu. Mdi trueong MS bd
sung 30 g/l sucrose, 5,5 g/l agar, 200 ml/l nwéc dira, 1 g/l than hoat tinh, 0,75 mg/l TDZ, 0,5 mg/l IBA, 2,0 g/l peptone,
30 g/l dich nghién ca rét, pH 5,5 1a thich hop nhét cho nhan nhanh chdi in vitro (20,60 chdi/miu, chiéu cao 3,75 cm/chdi
va 4,6 14/choi sau 8 tuin nudi ciy). Ty 1¢ chdi ra ré cao nhit, chit lwong bd ré tét nhit trén méi trwong MS + 30 g/l
sucrose + 5,5 g/l agar + 200 ml/l nwéc dira + 1 g/l than hoat tinh + 1,0 mg/l aNAA. Hon hgp dit mian + bdt xo dira
(ty 18 70:30) dworc xac dinh la gia thé phu hop nhit cho sinh truwéng ciia ciy con trong vwdn wom, sau 10 tuin nudi

trong, ty 1¢ song dat 92%, chiéu cao ciy dat 10,3 cm, cho 7,2 14/ciy va 4,3 ré méi/cay.

Tir khéa: cy thudc, d6t than, gia thé, nhan giéng, Son diu ciin.

Chi s6 phdn logi: 4.6

Son dau can thugc hg Pau (Fabaceae), 1a loai cay dugc
liéu quy va c6 gia tri kinh té cao, moc rai rac trén cac suon
nai da voi thude ving nhiét d6i nong am phia Nam Trung
Qudc va Béc Viét Nam.

Trong cdy Son dau can co chira hon 150 thanh phan
hoa hoc, bao gdm alkaloid, flavonoid, polysaccharid,
triterpenoid, phenol, matrine, oxymatrine... [1]. Son dau
can co tac dung diéu tri bénh cham, viém ¢ tir cung, nhiém
trung hong cép tinh, dau hong, kiét ly cip tinh va xuét huyét
duong tiéu hoa [2], diéu tri viém gan B, vang da, rdi loan
nhip tim, chéng khi u, bao vé gan, chdng viém, ting cuong
mién dich, chéng loan nhip tim, bd mau, tac dung ha huyét
ap... [3], chéng ung thu biéu md vom hong, gan, da day,
phéi va bénh bach cau [4].

Do nhu cdu str dung dugc lidu ting manh trong thoi gian
g?m day nén loai Son dau can da bi khai thac manh. Mat
khéc, ty 1€ ndy mam tir hat trong tu nhién thép va vung phan
bd cua Son dau can bi tan pha nghiém trong nén loai cay
nay dang trong tinh trang gn nhu tuyét ching va dugc dua
vao Sach D6 Viét Nam (phan II - Thyc vat, 2007) [5]. Vi
vay, viéc nghién ctru nhan nhanh glong duoc lleu quy Son
déu can s€ gilp tao dugc ngudn cay giong voi 56 luong lon
trong mot thoi gian ngin va sach bénh, dong deu on dinh
vé mit di truyén, gia ca phu hop 1a Van dé rat can thiét. Cho
dén nay, cac nghién ciru vé nhan giéng Son d4u cian chi yéu

‘Tac gia lién hé: Email: orchidnlai@gmail.com
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tur gieo hat va gidm hom, nuéi cdy tir dinh sinh truong, dbt
than van con rat han ché. Trong bai bao nay, ching t6i trinh
bay két qua nghién ctru nhan giong in vitro cdy Son ddu can
thong qua phwong phap nuéi cay db6t than nham gop phan
bao t6n va phat trién loai dugc liéu quy cia Viét Nam.

Vat liéu va phuong phap nghién ciiu
Vit liéu
Canh Son dau can khde manh, sach bénh dugc thu thap

tir huyén Trung Khanh, tinh Cao Bang ¢ do cao khoang
1.000 m tré 1én so vdi méat nude bién.

Céc thi nghiém duoc thuc hién tai Trung tdm Uom tao
Cong ngh¢ va Doanh nghiép KH&CN, Vién Ung dung
Cong nghé tr thang 2/2020 dén thang 8/2021.

Phuwong phap

Khir trimg: doan than banh té chira mat ngu c6 kich
thude khoang 2 cm, sau khi cat tir cay me duoc rira sach
bang nudc xa phong, sau d6 khir tring bang dung dich
NaOCI 3% trong 15 phut va rira lai nhiéu lan bang nudc cat
v6 tring. Mau dugc ciy trén méi trudng MS (Murashige
& Skoog, 1962) bd sung 30 g/1 sucrose, 5,5 g/1 agar, 200
ml/l nude dua, 1 g/1 than hoat tinh, pH 5,5. Céc choi hinh
thanh tir d6t than duoc dung lam nguén vét liéu cho cac thi
nghiém tiép theo.

Tdi sinh choéi tir dot than: mau vo tring duge chuyén
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through stem node culture
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Abstract:

In the present study, authors propagated Sophora
tonkinensis Gagnep plants using stem nodal culture. The
results indicated that on MS medium supplemented with
30 g/l sucrose, 5.5 g/l agar, 200 ml/l coconut water, 1 g/l
activated charcoal, 0.75 mg/l TDZ shoots proliferated
from stem segments have the best count and height of
shoots. The most appropriate medium for multiplication
of shoots was the MS medium supplemented with 30
g/l sucrose, 5.5 g/l agar, 200 ml/l coconut water, 1 g/l
activated charcoal, 0.75 mg/l TDZ, 0.5 mg/l IBA, 2.0 g/l
peptone, 30 g/l carrot puree, pH 5.5 with the results of
20.60 shoots/explant, shoot height of 3.75 cm and 4.6
leaves/shoot after 8 weeks of culture. Root formation
of shoots carried out on the MS medium supplemented
with 30 g/l sucrose, 5.5 g/l agar, 200 ml/l coconut water,
1 g/l activated charcoal, 1.0 mg/l aNAA gave the best
result. In the nursery, a mixture of humus + coconut
fiber powder (70:30 ratio) was regarded as the best
substrate due to the high survival rate of plantlets (92%)
and healthy plantlets (10.30 cm high with 7.2 leaves and
4.3 new roots/a plantlet) at 10 weeks after planting.

Keywords: medicinal plant, propagation,
tonkinensis Gagnep, stem node, substrate.

Classification number: 4.6

Sophora
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sang nudi cdy trén moi truong MS ¢6 30 g/1 sucrose, 5,5 g/1
agar, 200 ml/l nudc dira, 1 g/l than hoat tinh, b sung BA
(0,5-3,0 mg/l) va TDZ véi cac nﬁ”)ng d6 khac nhau (0,25-1,5
mg/l) dé tham do kha nang tai sinh choi.

Nhdn nhanh chéi: céc chdi hinh thanh tir d6t than dugc
cdy trén méi trudng co ban MS ¢6 30 g/1 sucrose, 5,5 g/l
agar, 200 ml/l nuéc dira, 1 g/l than hoat tinh, bd sung 0,75
mg/l TDZ + IBA (0-1,0 mg/1) + 2 g/l petone; 0,75 mg/l
TDZ + 0,5 mg/l IBA + 2 g/l petone + dich nghién ca rdt (0-
40 g/1) dé tham do kha ning nhén choi.

Tao ré tir choi in vitro: cac chdi Son dau can in vitro co
2-3 14, chiéu cao 2-3 cm, chdi khoe chua co ré dugce tach ra
va cy sang moi truong ra ré ¢6 bo sung aNAA & cac ndong
d6 0, 0,5, 1,0, 1,5 va 2 mg/l, 30 g/1 sucrose, 5,5 g/1 agar,
200 ml/l nude dura, 1 g/l than hoat tinh, pH 5,5 dé khao sat
kha nang hinh thanh ré.

Chuyén cdy con in vitro trong ngodi diéu kién tw nhién:
cac cay con tai sinh hoan chinh dat chiéu cao 5-7 cm, ¢6 2-3
1a va 3-5 r&, dé binh cay ra ngoai vudn wom 3 ngay. Cay con
duoc rira hét thach, rai déu trén khay sach dé trong 1 gio,
1ol tréng vao chau nhya mém kich thude 6x10 cm trén cac
gia thé: dat sach Tribat, mun cua, dit mun + bot xo dira (ty
1¢ 70:30), dat min + mun cua (ty 1& 50:50), sau trong 2 tuan
phun phan bén MK 30:10:5 lidu lugng 0,5 g/I/lan/tuan dé
khao sat kha nang sinh truong cua cdy in vitro ¢ giai doan
vudn uom.

Theo déi, danh gia cdc chi tiéu: mdi cong thirc thi
nghiém cdy 30 mau, sau 8 tuan nudi cdy tién hanh thu thap
s6 liéu, chi tiéu theo di 1a sb chdi/mau, chidu cao chdi (cm),
chiéu cao ciy (cm), s6 14 (13), sé ré (r8), chiéu dai ré (cm).
O giai doan VIIOH wom, ty 1& song (%), chiéu cao cay (cm),
s6 14 (14) va sb r& moi (r8) dugc danh gia sau 10 tudn nuoi
trong.

Diéu kién nuéi cdy: thoi gian chiéu sang 10 gid/ngay,
cuong do anh sang 2.500 lux, nhiét do 25+2°C va do am
khong khi 70-80%. Trong ciy trong nha ludi c6 mai che
mua va che ludi den, d§ che sang >70%, tudi phun suong
déu 2 lan/ngay.

Xir 1y 56 liéu: st dung cac phuong phap thdng ké sinh
hoc dé phén tich cac sb liéu thi nghiém bang phin mém
Excel 2010 va IRRISTATS.0.

Két qua va ban luan

Anh hwong ciia BA dén kha nang tdi sinh choi ti dot
than

Kha ning tai sinh va sinh trudng chdi tir cac d6t than cay
Son dau can sau 8 tudn nuodi céy duoc thé hién & bang 1.



Bang 1. Anh hwéng cia BA dén kha néng tai sinh chéi.

Nong dd BA (mg/l) S6 choi/méu Chiéu cao chdi (cm)
0 (P/C) 0,50" 1,25

0,5 1,10¢ 1,75¢

1,0 1,70¢ 1,900

1,5 1,90 2,01°

2,0 2,80° 2,37

2,5 2,020 1,45¢

3,0 1,82 1,20¢

LSD, 0,14 0,11

CV (%) 45 38

D/C: dbi chirng; trong cling mét cot, cac cong thirc cé chi s6 mi khac
nhau thi khac nhau cé y nghia & mic d6 tin cay 95%.

Két qua bang 1 cho thiy, khi b sung BA vao méi trudng
nudi c?iy da c6 tac dung tich cuc 1én sy tai sinh va sinh
truong chdi, tuy nhién ndng do BA khac nhau thi ¢6 sy anh
huong khac nhau. O ndng d6 2,0 mg/1 BA cho thiy, choi
cay sinh trudng tdt nhat, sd choi tai sinh 1a 2,8 chdi/mau,
chiéu cao cdy dat 2,37 cm. Khi ting nong do BA 1én 2,5
mg/l, s6 chdi/mau, chiéu cao chdi giam rd rét va co biéu
hién bién di & ndng do 3,0 mg/1 BA. Piéu nay co thé giai
thich BA cao c6 tac dung (rc ché sy hinh thanh choi.

Anh hwéng ciia TDZ dén kha nang tdi sinh chéi
Bang 2. Anh hwéng cia TDZ dén kha nang tai sinh chéi.

Nong d0 TDZ (mg/l) S6 chdi/miu  Chiéu cao chdi (cm) Chét lwgng chdi

0(P/C) 0,60¢ 1,25¢ Chdi bé, c6 mau xanh

0,25 1,60° 1,67 Chdi binh thuong, c6 mau xanh
0,5 2,000 1,92 Chdi binh thuong, c6 mau xanh
0,75 3,100 2,01 Chdi khoe, c6 mau xanh dim
1,0 230® 1,98 Chdi yéu, ¢6 mau nau den

1,25 2,100 1,42 Chdi yéu, ¢6 mau nau den

1,5 1,500 1,15¢ Chdi yéu, ¢o mau nau den va chét
LSD, 0,88 0,10

CV (%) 26 31

Két qua bang 2 cho thay, TDZ anh hu’ong 1 rét dén kha
nang phat sinh hinh thai va tai sinh chdi Son dau can. 0
nong d6 0,75 mg/l TDZ, s6 luong chdi trén mau dat dugc
tuong ddi cao (3,10 ch6i/m5u), chiéu cao chdi dat 2,01 cm,
chdi khoe, c6 mau xanh dam. Khi ting nong d6 TDZ 1én
1,0 mg/l, s6 chdi/mau giam xudng dang ké, dong thoi mau
¢6 hién tuong chuyén sang mau niu den. Két qua nay phu
hop voinghién cuu cia Duong Tén Nhuyt (2011) [6] khi cho
rang, TDZ 1a chat co hoat tinh cytokinin va ciing c6 hoat
tinh auxin nén khi bd sung vao maéi trudng nudi ciy & ndng
dd cao thuong uc ché su tai sinh, dan dén hién tuong mau
chuyén sang mau nau den hodc chét.
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Anh hwéng ciia TDZ va IBA téi khd ning nhéin nhanh
chéi

Két qua khao sat cac ndng d6 IBA két hop voi TDZ vé
kha ning tai sinh va sinh truong choi tir 6t than cdy Son
du cin sau 8 tuan nudi cdy duoc thé hién ¢ bang 3. Két qua
cho thay, khi két hop giita IBA va TDZ c6 sy thiic day tai
sinh choi, sb luong va chiéu cao chdi 16n hon khi st dung
TDZ riéng 1é.

Béng 3. Két qua anh hu’omg cua té hop TDZ + IBA dén kha
nang nhan nhanh chéi (sau 8 tuan nudi cay).

Chét kich thich

o «x Chibu
gl‘:';i;l}l':; sinh truémg (mgfl (Sc"hg'i')‘“ cao chdi f}??)l?(la) Chit lrgng chdi

’ DZ  IBA (cm)
CT1 (BIC) 075 00 340 20 35 Chdi nho, 4 bé
T2 075 025 83 263 36 Choi binh thudng 14 bé
T3 075 050 ns 3 3 Chdi to, khe, 14 mau xanh
CT4 075 075 76 240 3l Choi binh thudng, 14 bé
CT5 0,75 1,00 3,00 1,95¢ 244 Chéi nho, 14 cong, vang nhat
LSD,, 065 021 035
V(%) 49 47 48

Két qua bang 3 cho thay, khi b6 sung IBA v&i nong do
0,25-1,0 mg/1, két hop vé6i 0,75 mg/l TDZ vao méi trudng
nudi cdy da cai thi¢n sb chdi Son dau can tir 3,0 dén 12,5
ch01/mau sau 8 tuan nudi cdy. S6 chdi ting dan khi tang
ndng do IBA tir 0,25 dén 0,5 mg/l. Tuy nhién, khi ting nong
do IBA 1én 0,75 mg/l da e ché kha ning nhan chdi. Piéu
nay cho thdy, khi néng do IBA thdp s& kich thich su sinh
truong cua choi cdy, con ¢ ndng d6 cao s& trc ché su sinh
truong chdi, 1am chdi sinh truong cham, chdi nho, 14 cong
va vang nhat. S4 choi dat cao nhat 1a 12,5, chiéu cao chdi
3,1 cm va sd 14 dat 3,9 khi bo sung 0,5 mg/l IBA vao moi
truong nudi cay.

Anh hwéng ciia dich nghién ca rot dén khd néing nhin
nhanh choi

Bang 4. Két qua anh hwéng cua dich nghién ca rét dén kha
nang nhan nhanh chdi (sau 8 tuan nudi cay).

H‘ﬁm llr(‘):l:g S$6 chdi  Chiéu cao Sﬁ;l.é / ; A

d‘gch;nghlen (chdi)  chdi(cm) ch'01 Chat lwgng choi

ca rot (g/l) (1)

0 12,5¢ 3,12¢ 3,8°  Choi to, khoe, a xanh

10 13,8 320° 4,0 Chdi to, khoe, 14 xanh

20 16,0° 3,36 42°  Chdi to, khoe, 14 to mau xanh

30 20,60*  3,75° 4,6 Chéi to khoe, 14 to mau xanh ddm
40 1533= 33 3,7¢  Choi binh thuong, 14 mau xanh nhat
LSD, s 3,38 0,26 0,30

CV (%) 50 4,3 4,0

Két qua bang 4 cho thay, dich nghién ca rdt c6 tac dung
t6t dbi voi qua trinh hinh thanh va sinh truéng cua chdi Son
dau can. Cac ham lugng dich nghién ca rdt khac nhau, su
hinh thanh va sinh trudng chdi cdy ciing khac nhau, dich
nghién ca rét & ndng do 30 g/l bd sung vao madi trudng nudi
cay cho két qua tot nhat (20,6 chdi/mau, chiéu cao chdi dat
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3,75 cm, 4,6 14/choi). Diéu nay ¢6 thé giai thich do trong
ca 1t c6 chira cac nhom chét can thiét cho sy sinh truong
va phat trién cta cay nhu: protein 0,9%, chit béo 0,2%,
carbohydrate 10,6%, Ca 80 mg/100 g, Fe 2,2 mg/100 g, P 53
mg/100 g, cytokinin, vitamin, axit amin va sterol [7]. Tuy
nhién, khi b6 sung ham lugng dich nghién ca rét ting 1én 40
g/l thi sy hinh thanh va sinh truéng cia chdi ¢ xu hudng
giam dan, chdi sinh truong cham va 14 mau xanh nhat. Nhu
véy, ham luong 30 g/I 14 thich hop nhét cho giai doan nhan
nhanh chdi in vitro Son dau can.

Anh hwong ciia aNAA dén kha néng tao ré cdy con in
vitro

RE déng vai trd hap thu nudc va chét dinh dudng tir moi
truong nudi cdy dua 1én 14 dé thuc hién hoat dong quang
hop va téng hop cac chét hiru co. Do d6, sb lugng va chit
lwong ré anh huong tryc tiép dén nang suét cay trong. Auxin
thuong duogc sir dung trong nudi ciy mo té bao thuc vat
nham kich thich sy phén chia té bao va hinh thanh ré. Kha
nang tai sinh ré in vitro cta cac chdi Son dau cin sau 8 tuan
nuéi cdy trén méi truong MS co bd sung cac ndng do a
NAA duogc trinh bay ¢ bang 5.

Bang 5. Anh hwéng ciia aNAA dén kha nang tao ré cay con in
vitro (sau 8 tuan nudi cay).

Nong dj Chibucao S614 S6ré Chibu dai

oNAA (mg/l) ciy(em) (1) (€) ré(cm) Chétllr(_mg ré

0(P/C) 3,60 450 0,000 0,000 Khéng xuét hign rd

0,5 6,230 54% 3800 2,70° RE khoe va nhiéu long hit

1,0 6,86" 65 580" 3,65 RE khoe, to va tréng, nhiéu ré phy
15 6,16% 58 360" 3,020 Déu 1 trfng va déu

2,0 5,10¢ 504 2400 233 RE manh, dau r& c6 mau niu
JA 043 056 026 022

V% 42 50 45 49

Két qua bang 5 cho thiy, cac choi Son d4u cin hoan toan
khong tao ré trén moi truong MS khong b6 sung aNAA. Tai
nong do 1,0 mg/l aNAA bd sung vao moi trudng nudi cay
sau 8 tuan theo doi cdy dat cac chi tiéu sinh trudng t6t nhat,
chiéu cao cay dat 6,86 cm, s6 14 dat 6,5, s6 ré 5,80 va chiéu
dai ré dat 3,65cm, chét luong ré rat t6t, mau tréng, khoe, to
va nhiéu r& phu thuan loi cho cdy sinh truéng va phat trién
¢ giai doan vuon vom. Khi tiép tuc te'lng néng do aNAA tur
1,5 dén 2 mg/l c6 sy e ché kéo dai va giam s0 lugng 1é tao
thanh, ré manh, dau ré c6 mau niu. Két qua nay ciing phu
hop véi nghién ctru ctia Zhao va cs (2004) [8] khi st dung
oNAA ¢ ndng d6 5,37 uM cho qua trinh ra 1é in vitro loai
Sophora flavescens.

Anh huwong cua cdc logi gida thé dén ty 1¢ song clia cdy
con in vitro

Sau khi cam tng tao ré dé tao cay hoan chinh, cay con
in vitro dugc chuyén ra vuon uwom va theo doi sau 10 tuan.
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Bang 6. Anh hwéng cla cac loai gia thé dén ty 1é séng cua
cay con in vitro (sau 10 tuan nuoi trong).

. .« Chiu (. Soréméi
Cong Ty 1€ song N So 14 Fos £ A
thite %) cao cay (14) xuxat hién  Chat lugng cay
(cm) (re)

CTl1 70,0¢ 7,62¢ 6,40° 2,5¢ Cay coi, 1a mau xanh nhat

T2 78,0° 821" 660 3% Cay binh thuong, 14 mau
xanh

cT3 920 1030 7200 43 Cay cimg khoe, m3p, 1 to
mau xanh dim

CT4 89,0 9,43 6,80 3,0 Céy khoe, 14 mau xanh

LSD, s 6,09 L15 0,71 0,84

CV(%) 67 6,5 53 52

Ghi chu: CT1: dat sach Tribat; CT2: mun cwa; CT3: dat mun + bdt xo
dira (ty lé 70:30); CT4: mun cwa + dat mun (ty 1& 50:50).

Két qua bang 6 cho thay, kha ning thich nghi cua cay
Son dau cin nudi cdy mo khi dua ra vuon wom twong doi
cao, ty 18 sdng dat 70-92% tily thudc vao loai gia thé. Trong
do6, gia thé dat mun + bot xo dira (ty 1& 70:30), phun phan
bon MK 30:10:5 ham luong 0,5 g/l/lan/tuan cho ty 1& cay
séng cao nhét (92%), chiéu cao cay dat 10,30 cm, voi 7,20
la/cay va sb r& méi xuat hién 1a 4,3. V& hinh théi, cay cimg
khoe, bo 14 phat trién t6t, 14 to mau xanh dam, r& méap khoe
va hinh thanh nhiéu r€ méi. Gid thé bt xo dira nhe, thoat
nuéce t6t da giup hé ré phat trién manh, két hop voi dat mun
dugc hinh thanh do qua trinh tich lily va phan giai khong
hoan toan trong diéu kién yém khi xac thuc vat, giau chat
khoang va twoi x6p pht hop cho cdy Son ddu cin sinh
truong. Tiép dén 1a gia thé dat mun cua + dit mun ciing cho
ty 1¢ séng dat kha cao (89,0%). Con gia thé mun cua thoat
nuéc nhanh, nén cy dé héo, riéng gia thé dét sach Tribat do
gilr nudce cao, gy do chat cho gia the nén khi tudi nude lau
ngay dé bi nén chit xudng gay bi ré.

Nhu véy, gia thé dat mun + bot xo dira (ty 1& 70:30) va
két hop phun phan bon MK 30:10:5 ham luong 0,5 g/I/1an/
tuan thich hop chuyén ciy con Son ddu cin ra giai doan
vuon uom.

Két luan

MBoi trudng MS bd sung 30 g/1 sucrose, 5,5 g/1 agar, 200
ml/l nuée dura, 1 g/l than hoat tinh, 0,75 mg/l TDZ 1a phu
hop nhat cho tai sinh chdi Son ddu cin in vitro tir mau ban
dau sau 8 tuan theo doi.

Trén moi truong MS b sung 30 g/1 sucrose, 5,5 g/l
agar, 200 ml/l nudc dira, 1 g/l than hoat tinh, 0,75 mg/l
TDZ, 0,5 mg/l IBA, 2,0 g/l peptone, 30 g/l dich nghién ca
rot, pH 5,5 1a thich hop nhat cho nhan nhanh in vitro ciy
Son dau can, cho 20,60 chdi/mau, chiéu cao chdi dat 3,75
cm, v6i 4,6 14/chdi sau § tuan theo ddi.

MBoi trudng MS bd sung 30 g/1 sucrose, 5,5 g/1 agar, 200
ml/l nudc dua, 1 g/l than hoat tinh, 1,0 mg/l aNAA, pH 5,5
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thich hop nhat cho sy hinh thanh r& in vitro clia ciy Son dau
can, chiéu cao cay dat 6,86 cm, so0 14 dat 6,5, so r¢ dat 5,80
va chiéu dai ré dat 3,65 cm sau 8 tuan theo doi.

Hon hop dat mun + bot xo dira (ty 18 70:30) dugc xac
dinh 1a gia thé phu hop nhat cho sinh truong cua ciy con
trong vuon wom voi ty 1& séng dat 92%, chiéu cao cy dat
10,3 cm, 7,2 1a/cay va 4,3 ré méi/cay sau 10 tudn nudi trong.
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Nghién ciru ddc diém ctia gen chalcone isomerase phan lap tir ciy san day
(Pueraria montana var. lobata)
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Ngay nhén bai 16/8/2021; ngay chuyén phan bién 20/8/2021; ngay nhan phan bién 20/9/2021; ngay chip nhan dang 24/9/2021

Tom tit:

Chalcone isomerase (CHI) dwgc biét 1a enzyme quan trong tham gia vao qua trinh sinh tong hop céc hoat chit nhw
flavonoid, isoflavonoid va anthocyanin. Enzyme nay di dwgc nghién ciru & mot so loai thue vat ho diu, tuy nhién
& Viét Nam chwra c6 nghién ctru nao cong b6 vé gen ma héa CHI cia ciy sin diy Pueraria montana var. lobata (P
lobata). Nghién ctru nay dwoc thye hién nhim cung cip thong tin, diic diém vé gen ma héa CHI théng qua viéc nhan
gen bang RT-PCR, gidi trinh ty nucleotide, so sanh phan tich dic diém ving chirc ning trén trinh ty gen va amino
acid. Két qua giai trinh tw gen CHI bang phwong phap Sanger cho thiy, viing CDS c6 chiéu dai 672 bp mi héa
cho 224 amino acid. So sanh trinh ty nucleotide va amino acid giita gen CHI cia P. lobata va gen tham chiéu cing
loai (D63577.1) cho thidy mirc dd twong dong 1a 99,7%. 2 thay dbi nucleotide trén gen CHI 1am thay ddi amino acid
nhung khong nim trong vi tri hoat dong bao thii clia enzyme. Céc vi tri hoat dong 12 mdt s amino acid bao thi
(nhw lién quan dén lién két hydro hoic trung tim lién két co' chét) ciing hién dién trong gen CHI cia P. lobata. Six
dung SWISS-MODEL xiy dung mé hinh céu tric protein cho thiy, protein CHI ciia P. lobata twong thich gin nhit
v6i protein nay ciia Medicago sativa - da dwge xac dinh cu tric, véi cic viing ciu triic xoin a va phién gip p hoan
toan twong dong.

Tir khoa: chalcone isomerase, flavonoid, gen CHI, P. lobata.
Chi s6 phdn logi: 4.6

Pat van de dé tao ra flavonoid va isoflavonoid. Trong con dudng tong
hop do, CHI (E.C.5.5.1.6) xuc tac su tao vong cua chalcone
(4,2, 4', 6'-tetrahydroxychalcone) va 6’-deoxychalcone (4,
2', 4'-trihydroxychalcone) dé tao thanh (2S)-naringenin (5,
7, 4'-trihydroxyflavanone) va (25)-5-deoxyflavanone (7,
4'-dihydroxyflavanone), day 1a mot budc quan trong trong

San day 1a cay thudc nam duoc dung dé chita bénh trong
y dugc cd truyén & chau A [1], voi bd phan sir dung chinh
1a ré, c6 tac dung chita cam sot, say ruou, kiét ly ce”ip tinh
cung nhitng lgi ich tiém ning trong chira bénh tiéu duong
va tim mach... [2—5]7. Hién nay, Yiéc su dung P. lobata 1am qué trinh sinh téng hop flavonoid [9].
nguyén li€u thuc pham, thyc pham chuc nang va trong my
pham kha pho bién [6], do n6 1a mot ngudn chét tir thyc
vat ¢ tac dung chong 6xy hoa, duong hoa protein va cac
hoat dong tai tao da [7]. Cac chét chuyén hoa thir cép duoc
sir dung dé cai thién sirc khoe con ngudi nhu giam mirc
cholesterol va ngin ngira mot s6 bénh ung thu [1]. Ngoai ra,
Ahn va cs (2019) [8] con quan tdm dén tac dong phu thudc

D3 c6 nhidu nghién ctru vé& gen ma hoéa CHI, mot ho gdm
4 loai protein CHI, CHI loai I chuyén chalcone naringenin
thanh naringenin phd bién trong gidi thuc vat [10, 11], trong
khi CHI loai IT dién hinh duoc biét 1a “dac hiéu” cho cay ho
dau [12]. Do d6, viéc nghién ctru day du cac dic tinh clia gen
CHI dugc tién hanh trén nhiéu loai thuc vat nhu mot sd cay
thudc ho dau, ngo, Arabidopsis va Petunia hybrid... [13-

cuia genistein c6 trong ré cdy P, lobata 1én sy kich hoat mang 17]. Gin da CHT i du tu ing di d hia
. Gan day, gen u dau tuong ciing da dugc nghién

ludi ndi chat va tac dung chdng ting sinh qua con dudng T R . . a an 2
. A h e e X L1 ctru va biéu hién tdng cudng trong cac cay dau tuong va tho
apoptosis chur khong phai mang ludi ndi chat trong t¢ bao

nhan sdm chuyén gen nham tang cudong ham luong daidzein
ung thu va MCF-7. yeng g g Ong

va genistein hodc flavonoid tong s6 [18, 19]. Béi véi cay P
Gen CHI ma héa enzyme CHI & nhiéu loai thuc vattham  lobata, mot nhém cac san phém phenol ty nhién da dugc
giavaoquéatrinh chuyénhoatheo condudngphenylpropanoid — nghién ciru do ¢6 ham lwgng cao va tim quan trong ctia né

“Tac gia lién hé: Email: hueigr76@gmail.ocm
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Abstract:

Chalcone isomerase (CHI) is well-known as an important
enzyme in the biosynthetic pathways such as flavonoid,
isoflavonoid, and anthocyanin biosynthesis. The enzyme
was investigated in some Kinds of plants in Fabaceae
but no research was conducted about the CHI gene of
Pueraria montana var. lobata (P. lobata) in Vietnam. In
order to provide more information and characterisation
of the gene, our study isolated the CHI gene by RT-
PCR and Sanger sequencing. The sequence of the CHI
gene was analysed with nucleotide and deduced amino
acid sequences to find the main domains. A full-length
CDS of CHI gene from P. lobata is 672 bp encoded 224
amino acids. By using bioinformatic tools to compare,
the isolated gene shared 99.7% homology with the
same species reference (code D63577.1). Two different
nucleotides in the gene were altered the amino acids
in the protein, but the differences have not happened
in active sites. Additionally, the conserved amino acids
related to active catalysis of a hydrogen bond network
also appeared in the P. lobata CHI gene. SWISS-MODEL
was used to build the complete protein modeling showing
that P. lobata CHI protein was the most similar with CHI
of Medicago sativa - was defined structure in which all
alpha-helix and beta-helix were completely homologies.

Keywords: chalcone isomerase, CHI gene, flavonoid, P.
lobata.

Classification number: 4.6
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[20, 1]. Nghién ctru cua Korsangruang va cs (2010) [21] cho
théy, su biéu hién ctia CHI & 1& cao nhét so v&i céc bd phan
khéc cua cdy. Ngoai ra, 2 nghién ciru nhan dong va biéu
hién cta gen CHII va CHI2 phan lap tu P. lobata, trong do,
gen CHII dugc dua vao vector pET-3d da dugc Terai va cs
(1996) [22] biéu hién thanh cong & E. coli. Gen CHI2 dugc
xac dinh trinh ty va dua vao vecto pDEST17 dé biéu hién
& E. coli [19]. Tuy nhién, s6 luong cac nghién ciru cong bd
vé gen CHI ctia ciy P, lobata trén thé gidi van con han ché.
Trong nghién ctru niy, ching toi tién hanh nhan gen va xac
dinh trinh ty doan gen CHI & cay sén day nhidm muc dich
phan tich su da hinh va dic diém ving chirc ning trén gen
CHI, phuc vu nghién cuu Ung dung gen ma hoa enzyme
CHI trong céac nghién curu sau nay.

Vat liéu va phuong phap nghién ciiu

Vit liéu

Céc mau ci cdy san diy P. lobata 1 nam tudi dugc thu
thap tai huyén Pha Binh, tinh Thai Nguyén. Vi¢c dinh danh
vé hinh thai do Vién Sinh thai va Tai nguyén Sinh vat thuc
hién va Vién Nghién cru Hé gen dinh danh bﬁng chi thi
phan tir (két qua khong dua vao nghién ciru nay). Sau khi
thu va lam sach, mau dugc dua vao dung dich bao quin
RNA va luu giir trong -80°C.

Phuwong phap

Tach chiét RNA tong so: RNA tong sb duogc tach chiét
bang phuong phép st dung Trizol va loai bo nhiing tap chat
(lipit, protein, hop chat thtr cip...) bang chloroform, két tia
RNA bing isoproanol lanh. RNA téng s6 dugc hoa tan trong
nudc da duge xu ly DEPC, sau d6 xac dinh néng do RNA
bang cach do do hip thu & bude song 260 nm [22].

Khuéch dai gen CHI bang phwong phdp RT-PCR: &
chuan bi cho phan mg RT-PCR, RNA tinh sach dugc st
dung 1am khuén dé tong hop cDNA bing cach sir dung
bd KIT Revert Aid Reverse Transcriptase (Thermo Fisher
KIT). Su khuéch dai gen CHI cia P. lobata dugc thuc hién
v6i 1 cap mdi 5°-~AAAGAGTGTTTGAGAATGGCG-3’ va
5’-ATCACTTTCCCTCAACTCAGAC-3’, dugc thiét ké
dua vao trinh ty tham chiéu trén NCBI (D63577.1). Tong
thé tich phan img RT-PCR 1 25 pul bao gdm 1 U Tag Dream
polymerase, 10X buffer Tag polymerase, 10 mM dNTPs,
10X cDNA template, 10 M primer va nudc tinh sach. Chu
ky nhiét dugc thiét ké nhu sau: bién tinh ¢ 94°C trong 3
phut; 30 chu ky (94°C trong 1 phut, 58°C trong 30 phut,
72°C trong 45 gidy), sau do kéo dai 72°C trong 5 phut
va giit & 4°C. San phdm khuéch dai duoc dién di trén gel
agarose 0,8% dé kiém tra sy c6 mit ciia doan gen vai kich
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thude dy kién 700 bp.

Gidi trinh tw DNA bang phirong phdp Sanger: trude khi
xac dinh trinh ty véi bg kit Big Dye Terminator (ABI Foster
City, My) trén hé thong Applied Biosystems™ 3500, cac
san phém khuéch dai da duoc tinh sach béng bo kit OMEGA
Biotek. Cac trinh tu nucleotide sau d6 dugc phan tich, chinh
sira va so sanh bang phan mém BioEdit, BLAST. Protein
dugc du doan nam trong ving bao thi va motif cia ting
trinh tu amino acid duoc du doan bé‘mg phén mém ctua NCBI
(https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi) va
phin mém du doan motif (https://www.genome.jp/tools/
motif/). Phin mém SWISS-MODEL (https:/swissmodel.
expasy.org) duoc s dung dé xay dung md hinh céu trac
protein.

Két qua va ban luan
Khuéch dai gen CHI tir P. lobata bang RT-PCR

RNA tong s (hinh 1A) st dung 1am khuén cho tong
hop cDNA va khuéch dai gen CHI bé’lng RT-PCR thyc hién
theo mo ta ciia Sambrook va Russell (2001) [23], 3 nhiét do
g?in moi khéac nhau da dugc thue hién. Cudi cung, san phém
PCR dugc tinh sach va dién di trén gel agarose 0,8% nhim
kiém tra chat lugng va do dic hiéu (hinh 1). RNA tdng s6 co
chét lugng 13, nét va dap umg yéu cau cho tong hop cDNA
(hinh 1A).

A) B) ©)

M P. Lobata M 57 58 59 P. Lobata

bp

— 28S

18S
1000 —
750 —
500 —

1000 —|
750 —|
500 —|

= 0,7 kb

= 0,7 kb

Hinh 1. Hinh anh dién di gen QHI cua P. lobatatrén gel agarose.
M: marker 1 kb (InTron); (A) Két qua cta qua trinh tach chiét RNA
toan phan; (B) Két qua phan rng RT-PCR gen CHI clia P. lobata
& cac nhiét do khac nhau (57, 58 va 59°C); (C) Két qua tinh sach
san pham PCR.

Két qua trong hinh 1B cho théy, san phim PCR ¢ mau
nghién cuu thu dugc bang DNA 18 rang, véi kich thudce
khoang 0,7 kb phu hop véi kich thuge tinh toan 1y thuyét,
xuat hién ¢ nhiét do gén mdi tot nhat 58° va khong c6 o
nhiét do khac (57 hodc 59°C). Ngoai ra, tat ca cac doan mdi
con du lai déu dugce loai bo dé tao ra san phém tinh sach tot
va chat lugng cao, ddm bdo trinh tw DNA ¢6 thé duoc xac
dinh chinh xac (hinh 1C). Nhu vay, gen CHI cua P. lobata
dugc khuéch dai thanh cong véi kich thude dung theo tinh
toan.
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Phan tich trinh ty nucleotide ciia gen CHI phdn ldp
tir P. lobata

Két qua giai trinh tw DNA bang phuong phap Sanger
thé hién doan gen phan 13p dugc 1a ORF hoan chinh ma hoa
gen CHI cua P. lobata. Trinh tu nay c6 kich thude 674 bp,
mé hoa cho 224 amino acid. Vi 99,7% 1a hé s tuong dong
giita gen CHI ctia P. lobata va trinh ty tham chiéu D63577.1
dugc tinh toan bang cach sir dung phan mém BLAST, ¢6 2
vi tri nucleotide sai khac dan dén sai khac 2 vi tri amino acid
1a T (460), C (518) (hinh 2) dugc quan sat thay & gen CHI
clia P Lobata, trong khi trén trinh ty tham chiéu tuong tng
la A (460) va T (518). O trinh ty amino acid suy dién, vi tri
serin (154), alanine (173) trong gen CHI & mau nghién ctru
va ¢ trinh ty tham chiéu (D63577.1) tuong Ung la threonine
(154), valine (173). Nhitng sy khac nhau nay cé thé cho
thy su da hinh ctia gen CHI cta P, lobata & Viét Nam so voi
trinh tw tham chiéu, do khong lam thay d6i khung doc ciing
nhu s luong amino acid & protein suy dién.

PETTY PRV PO PP POV POPRY [OV] FYPN P [T Y PN P ET P PP PPN PYPR POPPL FY TN [ e ven|
TCCTTGAGTTC CEI P.lobata GC C '

CHI P.lobata

DEBTIL oo, DESTILL

ol
GGAG CHI P.lobata GCTGAAGCCT

CHI P.lobata

DEITIL  ovoooeeeoeeeo oo DEBTLL e O e

| |
CHI P.lobata AGAGGATTGAC \TARAGT CHI P.lobata

DEBTIL oo, DETILL

|
CHI P.lobata T CTGGTT CHI P.lobata GC

D§3577.1 . DESSTTL

G35 CHI P.lobata GCTGITN

CHI P.lobata GAGACCCTTGACT

D63577.1 ET T T T T T T T P T T PP P TR P ITPPTPICPITPPPPPIRUPITPTIPPTRN . X 11 3§

il .-
GT6 CHI P.lobata GG

CHI P.lobata TCGAGAT'

DEBTIL oo DETILL

Hinh 2. Sy sap xép theo cép cia gen CHI phén 13p tir P. lobata
trong nghién ctru va gen tham chieu trén NCBI (D635771.1).
Cac vong tron mau dé dai dién cho cac nucleotide khac nhau tao
ra cac amino acid khac nhau.

Trinh tu amino acid suy dién tir gen CHI cia P. lobata
dugc so sanh véi trinh tu cta 8 loai trong ho Fabaceae va
nhing loai khac di duoc cong bd trinh ty CDS bang cach
sir dung phan mém BLAST va BioEdit (hinh 3). Sau do,
cac trinh ty amino acid suy dién dugc du doan nhitng vi tri
thudc ving bao thu bang céng cu Conserved Domains cia
NCBI.
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Hinh 3. So sanh trinh tw amino acid suy dién tir gen CHI
cuia P. lobata va protein CHI ctia cac loai trong ho Fabaceae
cung cac loai khac. BAA09795.1 (P. lobata), ADV71377.1 (P.
lobata), AAT94358.1 (Glycine max), XP_028222676.1 (G. soja),
XP_027937539.1 (Vigna unguiculata), NP_001304223.1 (V.
radiate), XP_007142690.1 (Phaseolus vulgaris), ABM66533.1
(Glycyrrhiza  uralensis), CAA68769.1  (Petunia  hybrida),
AGZ04578.1 (Medicago sativa), NP_001268033.1 (Vitis vinifera),
NP_001144002.2 (Zea mays), NP_001314370.1 (Gossypium
hirsutum), BAS69315.1 (Lilium speciosum), AEP37358.1 (Chisy
morifolium) tir co s& di liéu NCBI; khoanh vung chir nhat hién thi
nhirng amino acid lién két (2S)-naringenin trong phirc hop CHI-
(2S)-naringenin; cac amino acid clia trung tam lién két hydro dwoc
biéu thi hinh chir nhat td mau den; cac vi tri hoat dong chinh dwoc
ghi nhan bang cac chdm mau den; trinh tw CHI clia ho Fabaceae
c6 tén mau dé, trinh tw cac loai khdng thudc ho Fabaceae co tén
mau den.

Khi phan tich cac ving chirc ning lién quan trong cu
trac ciia CHI nhan thay, vai trd cta cac lién két hydro la
mot yéu td quan trong véi chirc ning xuc tic cua enzyme
nay [23], c6 nhiéu amino acid bao thu di dwoc d& cap trong
cac cong bd trude day 1a cac vi tri hoat dong trong CHI
cua Alfalfa, bao g6m vi tri hoat dong nam trén chudi B3a
(Arg-36, Gly-37, Leu-38), B3b (Phe-47, Thr-48, Ile-50), a4
(Tyr-106, Lys-109, Val-110, Asn-113), Thr-190 va Met-191
[9]. Céc vi tri amino acid quan trong nay déu c6 & trinh tu
amino acid suy dién ctia gen CHI trong nghién ciru nay tai
cac vi tri hoat dong nam trén chudi p3a (Arg-41, Gly-42,
Leu-43), B3b (Phe-52, Thr-53, Ile-55), a4 (Tyr-111, Lys-
114, Val-115, Asn-118), a6 (Thr-195, Met-196) va nhiing
bién d6i amino acid trong trinh tu ctia gen CHI trong nghién
ctru nay déu khong nam ¢ nhiing vi tri hoat dong (hinh 3).
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bang chu v, tat ca cac trinh tu CHI loai II trong ho
Fabaceae thuong c6 Thr-190 va Met-191 ghi nhan tinh
bao thii cao cho phép enzyme tao ra mot lién két khong
chi v6i naringenin-chalcone ma con lién két hidu qua véi
6’-deoxychalcone. 2 vi tri nay cia P. lobata ciing 1a Thr-
195 va Met-196. Tuy nhién, & mot sé loai, viéc thay thé
chung bang cac gdc Ser va Ile 1a dé ting lién két voi vong
trihydroxy ctia chat nén lién két, c6 thé bi anh hudng boi
lién két 6’-deoxychalcone [12] (hinh 3).

Tao mé hinh céu triic protein 3 chiéu ciia CHI P. lobata

Model-Template Alignment

Hinh 4. C4u truc 3 chiéu cia gen CHI tir P. lobata. Hinh chir nhat
thé& hién chudi xoan alpha, mdi tén biéu thi chudi xoén beta. Mau
xanh lam dam trén vung trinh tw cho biét dé tin cay cao nhat, tiép
theo la mau xanh lam nhat hon va mau doé.

Nhu thé hién trong hinh 4, mé hinh protein 3 chiéu suy
dién tir trinh ty gen CHI ctia P. lobata dién hinh dugc xac
dinh qua SWISS-MODEL. Chudi don ctia 224 amino acid
dugc xur 1y bang phuwong phép tinh thé hoc tia X, véi do
ddng nhit cua trinh ty timg cap 1a 80,93% va do phan giai
cao 2,4 A véi cAu trac chalcone - flavonone isomerase 1 cua
Medicago sativa trong dit liéu. Viéc xay dung protein duoc
suy dién dya trén md hinh tuong dong ciu trac va dugc
danh gia bang cach sir dung Global Model Quality Estimate
(GMQE) gia trj tir 0 &n 1 va diém Quaternary Structure
Quality Estimate (QSQE) ¢ khoang 0 (hoac >-4) (bang 1).
Noi chung, diém GMQE cao 14 0,86 va vai 0,96 d6 bao phit
cho thay, do tin cay va chinh xac cao ctia két qua mo hinh
hoéa cau trac. Gia tri QMEAN (-0,2) dugc tinh toan cho thy,
su nhit quéan tt giita cAu trac mé hinh va thuc nghiém c6
kich thudc tuong tu.

Bang 1. Cac théng sé chat lwgng mé hinh héa.

x Dy twong Dang Phwong D bao

Mau dong chudi phip phii GMQE QMEAN Mota

Chalcone - flavonone
isomerase 1.

Céu trdc tinh thé cia
Chalcone - flavonone
isomerase tir M. sativa voi
dot bién G958,

6cjo.l A 80,93%  don  Xeray24A° 096 086  -02

Qua phan tich so sanh trinh ty nucleotide va amino acid
ctia gen CHI da phan 1ap cho thiy, doan gen c6 day du cac
vi tri hoat dong quan trong can c6 clia CHI va v6i dy doan
ciu triic 3 chiéu nhan thdy, cic ving cu tric xoan o va
phién gép B hoan toan twong dong véi cac ving ciu tric
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da dugc chi ra & enzyme CHII cua M. sativa. 2 su thay doi
nucleotide trén trinh tu gen 1am thay doi amino acid nhung
khéng nam trong trung tdm hoat déng ciia enzyme. Tam
quan trong va kha nang ung dung cua cac gen thuc ho CHI
da dugc chimg minh trong nghién ctru chuyén gen GmCHI
vao cdy thd nhan sim cua Thi Nhu Trang Vu va cs (2018)
[19] khi biéu hién ting cuong nhd promoter CaMV35S di
lam tang su tich liiy flavonoid ¢ cdy chuyén gen 1én 7 lan,
hay nghién ctru cia Huu Quan Nguyen va cs (2020) [18]
trén cdy dau twong chuyén gen GmCHIIA cho théy, cay
chuyén gen di c6 ham luong daidzein va genistein ting 1én
mot cach dang ké. Do d6, viéc du doan nay rat c6 ¥ nghia
cho dinh hudng nghién ctru ting dung gen CHI va enzyme
CHI trong cac nghién ciru tiép theo.

£ a
Ket luan

Trong nghién ctru nay, gen CHI tir cdy sin day da dugc
phan lap va xac dinh trinh ty voi chidu dai trén 700 bp,
trong d6 ving CDS ma hoa cho 224 amino acid, ¢6 2 vi tri
sai khac vé nucleotide va amino acid so v&i gen tham chiéu
(D635771.1). Gen ma hoéa CHI cua P. lobata chira cac vung
chirc nang chinh va bao thi cao gitp duy tri ciu tric va chirc
nang cua nd tuong ty nhu gen cua nhiéu loai trong ho va
twrong ddng cao véi CHIL. Két qua bude dau phan tich dic
diém gen CHI & ciy san ddy ctia Viét Nam gitip dinh hudng
trong nghién ctru ung dung gen CHI va enzyme CHI trong
cac nghién ctru tiép theo.
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60 Truong Hugnh An Vii, Nguyén Hoang Khus T, Chu Vn Hii, Hiujnh Yén Ha Thue }rang va dac diem khang khang sinh cta Salmonella spp. phan 1ap tir san pham thit tuoi song tai 3 55
TP Ho Chi Minh.
61 Phan Thanh Tam, Houangsa Honglikith Nghién ctru bd sung whey protein dé cai thién chit lugng xtc xich nhii twong. 8 60
62 Nguyén Thi Thao, B Xuan Truong Nghién ciru thue nghiém tinh ché tinh dau hdi trén thap chung luyén chan khong gian doan. 11 34
Nguyén Minh Hiéu, L& Binh Duong, Mai Anh Tuan, Nguyén Thi Binh, Biii Thj Thanh Phuong, Pham N Ko X q 2 ] 7 B ot GoendR
63 LTI MGt so ddc diém ciia purpurin-18 tong hop tir chlorophyll a tach chiét tir tao Spirulina. 11 40
64 Pham Vin Doanh, Nguyén Binh Minh, Tran Thi Viét Nga Ung dung bun hat hiéu khi trén mo hinh cong ngh¢ (SBR) dé xir Iy nudc thai ¢ tai trong hiru co thip. | 11 44
65 Mii Thj Dém Linh, B Thj Qujnh, Nguyén Thi Thanh Mai, Pham Thanh Hidn, Trin Vin Tuin Nghién ciru kha nang sinh tong hop lipid cia hai ching nim men Rhodosporidium toruloides VTCC 1 4
- P TP, WS R D i ! 20689 v VICC 20765.
66 2t L K T{en, BOATh! U T, LU Lt o, e AT, g s e Phan lap va tuyén chon nam men c6 kha nang lén men rugu tlr trdi mang chu xiém Annona muricata. | 11 53
Ngoc Thanh, Huynh Xuan Phong
67 Nguyén Manh Huy, Tran Thi Ha, Vi Minh Tuén, Nguyén Thanh Dam, Duong Hong Anh, Pham Hing | Nghién citu phét trién quy trinh xdc dinh du lugng glyphosat béng phuong phap dién di mao quan va 1 58
Viét tmg dung trong phan tich mt so loai do uong.
68 Nguyén Thanh Bém, Neyén Thi Phic, Vi Minh Tudn P?at trién phan nrlemA EmhAnong do ﬂtrong hé¢ dém ho tro chuan bi dung dich di¢n ly nen trong phén tich 11BB | 29
bang phuong phap dién di mao quan.
6 Nguyén Minh Tuan, Nguyén Thi Mo, Phing Thi Lan, Nguyén Vin Tién, Nguyén Hoang Hao, Lé Minh | Nghién ciu tong hop h¢ vt liéu hép phu - xic tic quang g-C,N /diatomit img dung xir ly chat mau BB |35
Cam, Nguyén Ngoc Ha hitu co Rhodamine B.
70 Mai Hung Thanh Ting, Poan Thi Hong Ngoc, Nguyén Ngoc Kim Tuyén, DS Minh Thé, Cao Vin | Tdng hop vét liéu lai ghép dang Z g-C.N/V,0; c6 hoat tinh quang xiic téc cao trong viing énh sing BB |4
Hoang, Nguyén Thi Diéu Cam nhin théy.
71 Dinh Thi Hién, Phan Thi Mai Huong, Nguyén Dirc Manh, Nguyén Luu Tang Quin Cam bién huynh quang d6 nhay cao dé phat hién ion A" dua trén phirc chét Eu(II)-B-dixeton. 11 BB |47
n Nguyén Manh Huy, Duong Hng Anb, Pham Hing Viét Tpl uu hoe{ quy trinh phan tich dqng thoi phenol va mot so dan xuat clophenol bang phuong phap dién BB | 51
di mao quan st dung detector huynh quang.
7 Dio Thé Nam, Vii Minh Thanh, Boén Tuin Anh, Vii Th Thao Naghyerlcu'%l kha nang chuyen; pha cya lhﬂac in than c{a va san pham cacbon hoa tir ching dudi tic dung 11DB | 56
cua nhiét, img dung trong ché tao vat li¢u cacbon t0 hop.
7 Hoang Thi Huong Thao, Truong Thi Binh Giang, Nguyén Thi Ngoc Bich, Duong Tuin Hung, Vii Tf)ng hop CuFe trén nén dién cue Cu dinh huéng lam xic tac co hoat tinh cao cho phan tmg khir nitrat 11BB | 60
buc Loi bang phuong phap di¢n hoa.
75 Trkn Vii Thing, Hodng Thi Phuong, Ducng Neb Vy, Dio Thj Phong Hong lglggelzeigre Iz:nh huong cua cac thanh phan dén tinh chat cua hat nhwa compound chong chay trén co 11BB | 66
7% Nguyén Thanh Dam, Nguyén Canh Viét, Phing Thi Vi, Ta Thi Thao, Duong Hong Anh, Jean-Luc | Nghién ciru phét trién thiét bj danh gié do (lmydinh cta phan bon hiru co dua trén phuong phap xac dinh 11BB | 70
Vasel, Pham Hung Viét lugng oxy tiéu thy theo nguyén tac do ap suat.
7 Tran Thi Thu Phuong, Dinh My Ngoc Tram, Pham Thi Yén Nhi, Nguyén Vi Ngoc Mai, Nguyén Thi | Téng hop vat lidu xtc tic quang WO,/Ag,VO, tmg dung xir Iy khang sinh amoxicillin trong moi 11BB |75
Thanh Binh, Lé Thi Cim Nhung, Cao Van Hoang, Nguyén Thi Diéu Cam truong nudc.
78 | Vi Xuan Minh, Pham Thi Lan, L¢ Thi M§ Hanh, Nguyén Tudn Dung Ché tao composit x5 trén co sd alginate dé cai thién kha nang hép phu Ni(II). 11DB | 80
Khoa hoc Y - Dudc
79 Tran Thi Thu wHuyén, Nguyén Thi Lan Dung, Nguyén Thity Trang, Nguyén Van Ninh, Ho Anh Son, | Nghién ctru phét hién dot bién khang artemisinin trén gen K13 ¢ ky sinh tring st rét Plasmodium ) |
Hoang Vin Tong Jalciparum.
80 N%uyerz Thi Thu Théo, Nguyen Thu Thiy, Vuong VG Viét Ha, Tran Huy Thinh, Neuyén Viet Tien, Da hinh don nucleotide rs1799794 cua gen XRCC3 trén bénh nhan ung thu vu. 2 5
Tran Van Khanh
81 bao Viét Hing, L& Quang Hung, Nguyén Phc Binh, Nguyén Manh Hing, Manh Xudn Huy, Nguyén | Dénh gi4 o chinh xac va kha ning (g dung cita phan mém h trg khoanh duong Z twr dong sir dung ) 10
Hong Anh, Vi Hai thudt toan trf tué nhan tao.
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82 | Nguyén Thi Thanh Hoa, Diu Quang Liéu, Nguyén Ding Ton, Nguyén Hai Ha, Trin Ngoc Anh Phit hién dot bién gen UGTIAI gay hoi chimg Gilbert & bénh nhan Viét Nam. 2 16
Ding Minh Thanh, L& Vin Trinh, D3 Quang Huy, Trin Thj Hing, Cao L& Trim Anh, Dang Thi Tang | . . .. .. .. | L P

83 Loan, Phan Lit Chinh Nhan, Pham Vin Phiic, Ai Xuan Le Holterman, Nguyén Vin Thuan, Lé Minh D‘anh £1a ¢ bicu hl?n cta céc gen ty thyc (autophagy) trong qué trinh hoat héa in vitro cia cdc t€ bao 2 21

. hinh sao tir gan chugt.

Huy, Truong Hai Nhung
Lé Nguyén Trong Nhan, Nguyén Thu Thaty, Nguyén Quy Linh, Tran Van Khanh, Trin Huy Thinh, Ta I . N A < P

84 Thénh Vin, Nguyén Viét Tién Moi lién quan gitra da hinh rs1801321 gen RADS1 va nguy co méc ung thu buong tring. 5 1

85 | Nguyén Thi Thu Hién, Pham Thi Minh Chéu Dénh gid chi s do sau tién phong va chiéu dai truc nhan cu trén mat can thi cao. 5 6
Vii Thanh Quang, Ha Ngoc Khoan, Biii Thanh Rin, Nguyén Trung Diing, Pham Tudn Linh, Nguyén | . § a1 1A £ L og s G .

86 Thi Hai Yén, Doan Thi Thu Hién Xay dung quy trinh phan tich kiém tra chat lwong dugc chat phong xa "*F-Choline. 5 10
Hoang Giang, Trinh Héng Son, Lé Thi Kim Nhung, Ng6 Thi Huyén, Vii Thi H(")ng Van, Tran Dirc )

87 Hung, Nguyén Duong Hung, Hoang Véan Thong, Tran Tuan Anh, Nguyén Vin Thanh, Nguyén Thanh | Nghién ctru ddc diém nguoi bénh chay than nhén tao tai 26 bénh vién cia Ha Noi nam 2020. 5 17
Dat, Vii Ta Nam, Nguyén Hitu Sam, Ha Trung Chinh

88 Nguyén Thi Hoang, Trinh Nhu Thiy, Vong Binh Long Khdo sat kha nang khang ung thu in vitro clia doxorubicin bao trong hat nano oxy héa khir nhay pH. | § 22

P PP Thim dinh quy trinh xac dinh d(“)ng thoi Zidovudin va Lamivudin trén hé chét mang nano dendrimer

5| Nepgen e, Ngyon ol die G3.0-F127@AZT/3TC bing phuong phip HPLC-PDA. 3 ¥

90 Ding Duy Phuong, Nguyén Minh Ha, B3 Doan Loi, Trén Huy Thinh Phét hién dét bién méi D252N trén gen SCNSA ¢ bénh nhan h¢i chimg Brugada. 7 1

o I};I}i)l::(r)lﬁgThg Hai, Hoang Thi Ngoc Lan, Vii Thi Ha, Nguyén Thj Sim, Ho Khanh Dung, Doan Thj Kim e el i ey phﬁn ohidm séc the 6 9. 7 7
Pao Trin Tién, Vi Truong Khanh, Phi Thi Thity Ngan, Nguyén Cong Long, Nguyén Thé Phuong, N P S A ia " .

92 NS 68T i A @ T g e Nhén xét thoi quen an udng, 1am sang ¢ bénh nhan viém teo niém mac da day. 7 11

03 Vii Tudn Anh, Nguyén Tudn Thanh Hio B]f}l‘l dO} non'g d(.)'VEGf thuy' dich do tiém Bevacizumab ndi nhan trong diéu tri bénh vong mac dai 7 17

théo duong tang sinh bién chimg.

94 | Vi Thj Kim Oanh, Bii Thu Ha, Binh Ngoc Thirc, Lé Nguyén Thanh Phan 13p va xéc dinh cAu tric mot s6 hop cht tir loai Adinandra poilanei Gagnep. 7 2
Tran Bao Trim, Nguyén Thi Hién, Truong Thi Chién, Phan Xuan Binh Minh, Nguyén Thi Thanh Mai, | Danh gia thanh phé‘ln hoéa hoc va mot s hoat tinh sinh hoc ciia tinh diu cay Bac ha (Mentha arvensis

95 R A g iy PO, 7 26
Hoang Quoc Chinh, Vi Xuén Tao L.) trong tai Vigt Nam.
Nguyén Minh Tuén, Nguyén Thi L& Thuy, Thuong Thi Thu Thiy, Nguyén Ngoc L&, Nguyén Manh 7

96 Kién, Lé Quang Tri, Nguyén Bao Toan, Tatyana Ilinhichna, Pham Thj Kim Tram, Nguyén Hoang | Nghién ciru ché tao mAu chuin RNA bén v6i nucleases ding trong dinh lwong virdt viém gan C. 7 31
Chuong, Nguyén Ding Quan

07 Tran Thi Hﬁng, Trinh Thi Thu Hién, Nguyén Vin Chinh, Poan An Son, Ha Van Phu, Tran Thi Thanh | Dic diém xét nghiém dong mau thuong quy va ROTEM ¢ bénh nhan da chén thuong tai thoi diém 9 |
Huyén, Duong Cong Nguyén nhap vién.

98 Nguyén Xuan Hau, Nguyén Thi Phuong Anh, Lé Van Quang Dic diém lam sang, cin 1am sang v tinh trang di cin cia ung thr tuyén gidp thé nang, 9 6
99 Lé Thi Phuong, Dao Nguyén Ha Linh, Nguyén Minh Ngoc, Tran Huy Thinh, Trin Van Khanh Phat hién dot bién gen RBI trén mau mé u nguyén bao vong mac tai mién Bic Viét Nam nam 2020. 9 10
. 5 R T e TP ATEE . ) Sang loc cac hop chit tuong ty nucleotide va nucleoside tic ché enzym RNA-dependent RNA
100 | TaThi Thu Hang, Nguyen Béo Kim, L& Dng Huy, Bi Thanh Ting polymerase ciia SARS-CoV-2 bing phuong phap docking phan tir nham diéu trj bénh COVID-19. g 14
101 | Nguyén Linh Chi, Ngo Thj Tuong Chau, Nguyén Dinh Tao, Nguyén Ngoc Diép Panh gid chit lugng phi céc giai doan khi nubi cdy trong moi truong ndng do oxy thip. 9 22

Nguyén Trung Hiéu, Nguyén Phudc Dat, Nguyén Thi Ngoc Quyén, Tran Lé Tric Ha, Quan Quéc Nghién ctru hoat tinh khang Escherichia coli sinh enzyme p-lactamase phé rong (ESBL) cta chung xa
102 c PO 2 A N 9 26
Diang, Nguyen Hoang Chuong khuan Streptomyces sp. SS473 phan 1ap tir thuc vat.
103 Nguyén Dang Quan, Nguyén Thi Thanh Thao, Pham Nguyén Thanh Thuy, L& Thi Thu Hing, Tran | Dénh gi4 kha ning st dung Des-y carboxy prothrombin huyét thanh trong chn doan ung thu biéu 9 3
Céng Duy Long, Binh Minh Hiép mo t€ bao gan.
104 | Nguyén Thi Hong Dirc, Vo Qubc Anh 2’;11 chuyén thuoc qua da bang ky thudt dién di ion: wu, nhuge diém va phat hién mdi tir nhitng nghién 9 39
x x N R . Phat hién dot bién mét doan 1on trén gen EDA gay loan san ngoai bi ¢ gia dinh bénh nhan Viét Nam
105 | Nguyén Phuong Anh, Nguyén Thuy Duong, Nong Van Hai N 12 1
106 | Hoang Kim Lam, Ta Anh Tun, Nguyén Thi Hong Yén, Pham Thu Nga, Pham Vin Thing Bénh Iy nén ¢ tré viém phoi nang dai dang tai Khoa Bidu trj tich cyc, Bénh vién Nhi Trung wong. 12 5
107 Vo Thi Thuy Quynh, Tran Thi Phuong Thao, Nguyén Viét Phuong, Pham Vin Diing, Nguyén Linh | Panh gia mirc d biéu hién cia gen SOCSI trén bénh nhan ung thu biéu mo t€ bao gan lién quan dén 1 10
Toan, Hoang Van Tong nhiém virus viém gan B.
Nguyén Thi Huyén, Hoang Thi Hai, Dao Thj Trang, Hoang Thi Ngoc Lan, Nguyén Thi Duyén, Nguyén | Bao c4o mot s6 truong hop kham nhidm séc thé trong chan doén trudc sinh va so sinh két qua tuong
108 A TIA U T T1S Tyt T . . 12 15
Ngén Ha, Vi Thi Ha, Poan Thi Kim Phuong g sau sinh.
Trin Thi Mai Hung, Duong Thi Hong, l:_uong Ml.nh Tén, L& Thi Tra{lg, Ph?m Dl{y Th, HoAHoang Ty 18 Escherichia coli mang gen ma hoa sinh ESBL ¢ bénh nhan méc mot s6 bénh thong thuong dén
109 | Dung, Nguyén Thi Lan Phuong, Nguyén Thi Minh, Khuong Thi Tam, Pang D¢ Anh, Tran Huy T S SO R £ 2 oyna 12 19
it kham tai tuyén y t€ co s & mdt s0 tinh, thanh pho cua Viét Nam.
110 | Lé Thi Xoan, Nguyén Thi Phugng, Nguyén Van Hiép, Pham Thi Nguyét Hing, Nguyén Van Tai Tac dung ha st ciia cao chict Bang bién, Bach dau ong va Tiet dé trén md hinh tho giy sot bng | | pe
lipopolysaccharid.
T Nguyén Phuc Khanh Nhi, Trin Phuong Ha, Hoang Lé Tuén Anh, Dinh Thi Quy Thiy, La Bich Huong, | Phan lap va xac dinh cAu trilc mot §6 hop chét tir phén trén mit dét cdy Ca dai hoa tréng (Solanum 12 30
V6 Thi My Dung, Nguyén Hai Phong, Lé Canh Viét Cuong torvum Swartz.) & Thura Thién - Hue.
Khoa hoc Nong nohiép
Tran Ngoc Son, V6 Cong Thanh, Vo Lan Huong, Ding Thi Yén Nhi, Trin Thi Thuy Duong, Nguyén | Nghién ciru kha nang chiu han lién quan dén hinh thi ré va cdu tric khi khong ciia 12 giéng lia mia
112 . I . o oo p 2 27
Lam Dinh, Tt Thi Diem My (Oryza sativa L.) trong dieu ki¢n han nhan tao.
13 Dinh Thi Hién, Pham Trung Hiéu, Tran Dai Lam, L& Thé Tam, Vii Thi Thoa, Nguyén Thi Phuong | Nghién ciru émh huong ctia tich hop vi khuan endophyte Bacillus subtilis GBO3 véi vt lidu nano silica ) 3
Thao, L¢ Dang Quang dén sy phat trién cta cay dua ludi (Cucumis melo).
114 | Nguyén Vin Giang, Nguyén Thi Bich Thuy, Vi Thi Khénh Linh, Nguyén Duy Trinh, Tran Thu Ha Anh huong cia diéu kién nuéi c?iy dén sinh trudng hé soi cua ndm Phellinus linteus. 2 39
. N P G R Piic diém sinh hoc, sinh thai va phong chdng loai rép sap gia Rastrococcus chinensis (Hemiptera:
115 Trinh Xuan Hoat, Lwu Thi Xuyén, Tran L¢ Bich Hong, Lé Xuan Vi, Lé Thi Tuyét Nhung e leaesie)int ey b M A T ) 2 44
116 | Neuyén Thi Hanh, Phan Thj Van, Pham Thi Yén, L& Thj My, Trzong Thi My Hanh Kha pgng khang @uan Vfi phong bénh hoai tir gan tuy cap & tom theé chan trang (Penaeus vannamei) ) 49
cua toi (Allum sativum) 1én men.
117 | Pham Thi Mai, L& Thi Nhw, Stefan Jovannic, Khéng Nen Giang gglsloc cdc c the F, dong hop tr mang OTL lién quan dén cau triic bong lia bang chi thi phén tir ) 55
Nguyén Thi Ngoc Lan, Phutthakone Vaciaxa, Nguyén Thanh Chung, Nguyén Hiru Quan, Pham Thi Lo e s o an > .
118 Thanh Nhan, Vii Thj Tho Thy, Chu Hodng Miu Dic diém va sy phat sinh cia phan ho gen DREB ¢ dau tuong [Glycine max (L.) Meril]. 2 60
119 | Ngo Chi Nam, Phan Khénh Linh, H 5 Lé Thi T\{ghlen ciu tlr}h trc che thuc vat ciia 6 loai cdy ho cilic (Asteraceae) va dinh lugng ham luong phenolic 5 35
va flavonoid tong.
120 Tran Bao Tram, Nguyén Thi Hién, Tran Binh Minh, Nguyén Thj Thy Linh, Hoang Thi Van Anh, Thai | Nghién ciru hoat tinh khing nim giy bénh trén cam cua ching xa khuan XK1 phén lap tir dét trong 5 4
Hanh Dung, Tran Vin Tudn, Vil Xuan Tao cam.
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Pham Thuy Linh, Nguyén Quy Khiém, Bang Dinh Tt, Nguyén Trong Thién, Lé Ngoc Tan, Dao Thi

1211 Bich Loan, Vii Quéc Ding, Lé Vin Hing, Neuyén Thi Thu Hién, Nguyén Duy Trang Dinh gid khé ndng sin xudt cia ba 10 hop lai g4 bo me. ) 4
122 | Lé Tuén Anh, Trin Thi Han, Pham Thi Thuay Hoai, Ha Van Bic Da dang thuc vét cho lam san ngoai g(§ tai Khu bao ton thién nhién Dakrong, tinh Quang Tri. 5 51
13 L& Thi Hong Anh, Dwong Héng Quan, Bui Huy Chich, Hoang Ngoc Cuong, Lam Thé Hai, Tran Quéc | Nghién ciru t6i wu hoa cong nghé sy ca 16c Channa maculata bang phuong phap say phdi hop bom 5 5
DPam, Dang Xuan Cuong, Nguyén Thj Thao Minh, Lé Hoang Phuong, Pang Van Hai, Hoang Thai Ha | nhiét va bic xa hf")ng ngoai.
124 | Nguya Vi Phiong, Ha Thi Tric M, Bing L& Trim, Nguy®a Thé Phuoug, Nguyfn Thi Nage Loan || ooy R ¢l i microRNA vao oy dfu ninh (Glycine max (L) Merr) hgn ohe sy kf sizh ot tuyen | 5 60
triung Meloidogyne incognita.
125 Nguyén Van Sang, Nguyén Minh Thanh, Nguyén Hoang Thong, Trin Hoang Gia Linh, Lé Hoang Khoi | Dénh gia da dang di truyén cac quén thé ca Tra (Pangasianodon hypophthalmus) bing 20 chi thi phan 7 37
Nguyén, Nguyén Hong Loc tir microsatellite mi phat trién.
Truong Thi My Hanh, Phan Thi Van, Lé Thi May, Nguyén Hitu Nghia, V6 Van Nha, Nguyén Pinh | . . i’ PN R . N
126 Xuén Quf, Diing Thi Lua Yeu to nguy co lién quan dén bénh Streptococcosis 6 ca 16 phi (Oreochromis sp.) nudi nude ngot. 7 42
127 | Nguyén Tién Diing, Trigu Bich Hug, Neuyén Xuin Vi Xﬁc Shnh cdc yeu t0 diéu hoa hoat dong (CRE) cuia gen RMPI va RMP2 lién quan dén biéu hién chuyén 7 s
biét o hat phan lua.
128 | Nguyén Tién Long, L& Thi Thu Hing, Trin Thi Triéu Ha, Duong Thanh Thiy, L Nhw Cuong Zgb':f; i“)“ {20 nguon vit ligu khdi dau trong nhin giong in vitro cdy hoa Da yen thio (Petunia | ;| 53
129 | Nguyén Bitc Biich, Phi Thj Cim Mign, Kim Anh Tuln, Nguyén Thi Hién, Vii Lé Diéu Hong T:Ighfﬂ ciru (mg dung dén LEDs dé kéo dai thoi gian nudi tao xoan Spirulina (Arthrospira platensis) 7 57
& mién Bac Vi¢t Nam.
130 | Nguyén Vii Phong, Vit Trung Nguyén, Tran Kién, Ha Thi Trac Mai Pic diém hé ndm ndi cong sinh & cay ho tiéu (Piper nigrum L.) & mot sb tinh phia Nam. 9 44
131 | Vii Tuén Nam, Chu Dirc Ha, Lé Tién Diing Céc phuong phap chan doan bénh virus trén ca chua (Solanum lycopersicum). 9 43
L& Doéin Diing, Dang Thi Yén, Vi Thi Huong, Nguyén Thi Hong Ngoc, Phan Thi Thity Duong, Pham | Nghién ctru mot s6 yéu t6 anh hudng trong qué trinh san xudt bot dinh dudng an lién tir ¢ gai Indothais
132 i AT P 9 54
Bao Huyén Linh, Quach Ta My lacera (Born, 1778).
133 | Truong Phudc Thién Hoang, D6 Huynh Dan, Vo Tran Qudc Théng, Nguyén Phi Hoa Phe}n !ap va tu y?n chon vi khuén chuyén héa nitritc & bun ddy cia ving nudi tom him 6 vinh Xuén 9 59
Dai, tinh Pha Yén.
134 | Trin Thu Ha, Trinh Thi M5 Ngos, Neuy3niDuy Trinh, Nesyén Van Giang qA:lal;huong cua vat ligu bao goi dén chat lugng clia nam so (Pleurotus saijo caju) trong qua trinh bao 12 3
135 | Phan Khanh Linh, Phong Ngoc Hai Triéu, Nguyén Lé Van, Ho Lé Thi Tinh d6i khang thuc vét va dinh lugng mot s6 chat dbi khing trong cay co dau (drachis pintoi). 12 41
Nguyén Minh Thanh, Tran Thi Hai Yén, V6 Thi Minh Thu, Lé Thi Hong Thém, Nguyén Van Sing, | Phan tich hé gen phién ma cita tom st c4i (Penaeus monodon) & Viét Nam lién quan dén tinh trang sinh
136 R mria A % pa T A TN 12 47
Nguyén Thanh Luan, Nguyén Viét Tuan san bang ky thudt giai trinh tw gen the hé mdi.
137 | TrinDitc Trung, Ta H(“)ng Linh Phén tich in-silico xac dinh va mo ta ho gen khang NBS-LRR ¢ chubi Musa acuminata. 12 52
138 Nguyén Thi Lai, Nguyén Thi Binh, Pham Anh Birc, Pham Huong Son, Luong Thiy Hing, Nguyén Nghién ciru nhin gidng in vitro cAy Son ddu can (Sophora tonkinensis Gagnep) thong qua nuéi cy 1 59
Minh Nam, Nguyén Thi Ngoc Bich, Dinh Thu Linh dot than.
139 | Tedn Thi Bich Neoc, Hisynh Thi Thu Hug Zil;tzl; ctu dac diém cua gen chalcone isomerase phan lap tir cdy san day (Pueraria montana var. 1 6
Khoa hoc Xa hoi va Nhén vin
140 | Nguyén Thi Minh Huong Iiag; iyeu t0 anh hudng dén quyet dinh chon trudng dai hoc ctia hoc sinh THPT trén dia ban tinh Quang 4 |
141 Trin Thi Thu T i Tién Manh Igl\a]r;%r Zao hi¢u qua hoat dong cua doanh nghi¢p nganh dét may Viét Nam trong boi canh Hiép dinh 4 g
142 | Nguyén Vii Minh, Changsoo Lee Thiét 1p hé thong co so dif liéu bao hiém: Kinh nghiém ctia Han Qudc va dé xuat cho Viét Nam. 4 13
143 | Nguyén Thi Kim Hoa, Mai Linh, Newyn Trung Hii Thuc hAl¢n quyen an ﬁml? xa ho]ﬁve nhgp hoc, bao luu va mién giam hoc phi cho ngudi dan thong qua 4 17
hoat dong cong tac xa hoi chuyén nghiép.
144 | Nguyén Son Bao dam quyén cong dan trong hoat dong ctia cc co quan hanh chinh nha nuéc & Viét Nam. 4 23
145 | Vii Dang Phic, Nguyén Thj Thanh Nga Kiém soat chinh quyén dia phuong trén thé gi6i va gid trj tham khao cho Viét Nam, 4 29
146 | Nguyén Ngoc H(“)ng Duong Nhuong quyén thuong mai cia doanh nghiép nude ngoai theo quy dinh cua phap luat Viét Nam. 4 34
147 | Trinh Thi Hai Yén, Te Bitc Binh Df xu~at bd chi so danh gia hi¢u qua moi truong cua viéc sir dung dat ven bién theo hudng phat trién 4 40
bén vimng.
148 | DS Thj Neoc Bich, Nguyén Cao Bon, Neuyén Bio Hodng Dfmh gid viéc thyc hién myc tiéu phat trién bén vimg vé nudc sach va vé sinh (SDG6) cho luu vue 4 44
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUi dang trén Tap chi phai 1a bai viét nguyén thuy (chua dugc cong bé trudc do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai hao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc & cac co quan khac nhau thi tén tac gia dugc danh sé ('2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dudc viét & cudi trang dau tién cla bai bao.

Tom tit
Toém tat bang ti€ng Viét va ti€ng Anh. Néu dugc muc dich, phuang phap nghién ctu chinh, két qua

nghién ctiu va két luan chi yéu. T khod bang ca tiéng Viét va tiéng Anh theo thi tu alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng 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 xet, danh gia mot cach khach quan cac két qua nghién clu, 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 bédo 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 muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo

Chu thich dugc danh s6 theo thy ty xudt hién ("2 2-) va dudc 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 vuéng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.

Téac gid (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s8), pp<trang dau-trang cudi>

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 khao, trich dan.

Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B

Tén ngudn cé thé 1a tén tap chi, tén séch, hay tén tai liéu goc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).

Tap (s6): danh cho nguén trich 1a 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 ngi 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 cong b, thi céc tai liéu
tham khao nay can dugc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).

_ Né&u c6 mét s tai liéu tham khéo trong ciing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich

dan thém sd 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

_L_I._L_L_I._L_L_I._L.d
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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

Khoa hoc ky 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 tl, 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 uéng

. Céc Iinh vuc khac cta khoa hoc

ky thuat va cong nghé

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

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

Khoa hoc xa hoi va nhan van

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hdi
. Théng tin dai ching va truyén thong

Lich st va khao c6 hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dtic va tén giao
. Nghién ctiu vé khu vuc va quéc té
. Céac Iinh vuc khac cla khoa hoc xa

hoéi va nhan van
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