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Tong quan vé bénh dich kinh -
vong mac xuat tiét co tinh chat gia dinh

Dwong Thu Trang"?, Nguyén Minh Phii’, Pham Minh Chéau®, P Manh Hung"?, Nguyén Hai Ha"?*

"Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam, 18 Hodng Quéc Viét, phuong Nghia Do, quén Cc?z{ Gidj}, Ha Noi, Viét Nam
2Vién Nghién ciru H¢ gen, Vién Han lam Khoa hoc va Cong nghé Viét Nam, 18 Hodang Quoc Viét, phuong Nghia D6, qudn Cau Gidy, Ha Ngi, Viét Nam
3Bénh vién Mt Trung wong, 85 Ba Triéu, phuong Nguyén Du, qudn Hai Ba Trumg, Ha Néi, Viét Nam

Ngay nhan bai 27/8/2021; ngay chuyén phan bién 1/9/2021; ngay nhan phan bién 20/9/2021; ngay chip nhan ding 24/9/2021

Tom tit:

Bénh dich kinh - vong mac xuit tiét c6 tinh chit gia dinh (Familial exudative vitreoretinopathy - FEVR) 1a mét ri loan di
truyén hiém gip, ddc trung boi sy phat trién bat thwdng ciia mach mau vong mac. Pic diém dién hinh ciia mit bi bénh 1a
ving vé mach & véng mac chu bién, tity vao mirc dd nghiém trong c6 thé din dén cac bién chirng de doa thi Iwc. Nhirng ton
thwong nhin ciu ciia FEVR twong ty nhw bénh véng mac do sinh non, tuy nhién hiu hét b¢nh nhan FEVR déu sinh di
thang. Cho dén nay, nhiéu gen da dwoc xac dinh c6 dot bién giy bénh FEVR, véi cac kiéu di truyén nhu: gen tri/lin trén
nhiém sic thé (NST) thuwong va gen lin lién két NST X. Nhirng khiém khuyét trong con dwong tin hi¢u Norrin/Frizzled4
duge cho 1 c6 lién quan dén bénh FEVR. Chup mach huynh quang 12 mét phwong phap quan trong trong viée chin do4n
FEVR, giiip phat hién bénh ¢ giai doan s¢m va nhing thanh vién gia dinh khéng cé triéu ching. Hién nay, viéc diéu tri
FEVR tip trung vao ngin chin sy tién trién ciia bénh, trong d6 ¢é sir dung laser quang dong trén nhirng viing vong mac vo
mach dé diéu tri tin mach va xuit tiét, can thi¢p phiu thuat dbi véi bénh nhan tién trién ning hon kém véi bong vong mac.

T khéa: bénh dich kinh - vong mac xudt tiét ¢6 tinh chat gia dinh (FEVR), di truyén, vong mac vo mach.

Chi s6 phén logi: 3.1

1. Mé dau

Bénh FEVR 1a mot ri loan di truyén dac trung bdi su
phat trién bAt thuong ctia mach mau vong mac, dan dén
su hinh thanh mach mau véng mac chu bién khong hoan
chinh va kém biét héa. Bénh nay duoc bao cédo 1an dau boi
Criswick va Schepens vao niam 1969 [1]. Phan 16n bénh
nhan FEVR ¢6 mach mau vong mac chu bién khong hoan
chinh, tuy nhién biéu hién bénh khac nhau dang ké giita
cac bénh nhan va ngay ca gilta cac thanh vién trong cung
mot gia dinh. Bénh co thé biéu hién ra & bat cir do tudi
nao, nhung néu bénh biéu hién sém & giai doan tré em hodc
thanh thiéu nién thi s& co tién lugng kém hon so voi giai
doan truong thanh.

FEVR 1a mot bénh di truyén hiém gip véi ty 16 mic
bénh van chua xéac dinh duoc cho dén nay. Ty 1€ s6 ca bénh
giita nam va nir khong c6 sy khac biét. C6 3 kiéu di truyén
ciia FEVR di duoc xac dinh, bao gom: di truyén lan lién
két NST X, di truyén troi trén NST thuong va lin trén NST
thuong. Ngoai ra, bénh ciing c6 thé xay ra ¢ nhirg bénh
nhéan khong c6 tién str gia dinh.

“Tac gia lién hé: Email: nguyenhaiha@igr.ac.vn
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2. Dac diém 1am sang

Bénh FEVR c¢6 thé biéu hién ra ¢ bat ctr do tudi nao, tuy
nhién phd bién nhét 13 ¢ thoi ky tho du. Piac biét, néu bénh
khoi phat & giai doan tré so sinh thi tién luong s& rat kém
[2]. Nhitng bénh nhan khoi phat mudn c6 tién lwong tét hon,
tuy nhién bénh van c6 thé dién tién véi bién ching khong
luong trude duge. Su tién trién ciia bénh thuong dién ra
nhanh nhit & giai doan tré em va thanh thiéu nién, hiém khi
xay ra sau tudi 20 [2].

Mot dic diém quan trong cua bénh FEVR la hau hét cac
mat bi bénh déu c6 ving vong mac vé mach (hinh 1). Ving
v6 mach thudong duoc quan sat thiy & vong mac chu bién
phia thai dwong va c¢6 dang hinh chit V. O nhimng truong
hop bénh nhe, viing vong mac v6 mach nho khong gay triéu
chimg va chi ¢6 thé phat hién bang phuong phap chup mach
huynh quang. O nhiing truong hop bénh muc do trung binh
va nang, xuat hién tdn mach va go xo giira ving vong mac
¢6 mach mau va vung vé mach, gy co kéo mach mau vong
mac va viing vong mac hoang diém (hinh 2) [3, 4]. O nhiing
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Abstract:

Familial exudative vitreoretinopathy (FEVR) is a rare
inherited disorder,
development of retinal blood vessels. FEVR is marked by an

characterised by the abnormal

avascular peripheral retina, which may give rise to arange of
sight-threatening complications depending on the severity
of the disease. FEVR and retinopathy of prematurity almost
share the same ocular manifestations, but most FEVR cases
are full-term. To date, several pathogenic genes have been
reported to be associated with FEVR whose inheritance
pattern may be autosomal dominant, autosomal recessive
or X-linked. It has been proposed that defects in the Norrin/
Frizzled4 signalling pathway play a role in the pathogenesis
of FEVR. Fluorescein Angiography stands out as a
standard approach for an accurate diagnosis, especially in
early stages and asymptomatic cases. Regarding current
treatments, laser coagulation of retinal avascular zones
is a key for managing neovascularization and exudation,
and surgical intervention is required in severe cases with
progressive retinal detachment.

Keywords: familial exudative vitreoretinopathy (FEVR),
genetics, retinal avascularity.

Classification number: 3.1
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Hinh 1. Vliing véng mac vé mach chu bién véi sw phat trién
mach mau khong hoan chinh & mat phai (A) va trai (B) cua
mot bé trai 4 thang tudi; viing vé mach chu bién véi sw phat
trién mach mau khéng hoan chinh & mét phai (C) va léch vi tri
hoang diém & mét trai (D) ctia mét bé gai 4 thang tudi; mang
xo mach ngoai véng mac xuét hién cung véi dwong vién vo
mach thai dwong & mat phai (E) va bong véng mac ngoai
hoang diém viing véng mac chu bién & mét trai (F) cia mét bé
trai 20 thang tuéi [5].

ca bénh nang, su co kéo nay co thé dan dén bong vong mac
va cac nép gap vdng mac, ddy 1a cac bién chimg nguy hiém
vi gdy giam va mat thi lyc (hinh 3). Dic diém thuong thdy
& bénh nhan FEVR 1a su bat can xung vé ton thuong dich
kinh vong mac giita hai mit, thuong mot mat c6 thé khong
¢ hodc ¢6 biéu hién nhe nhung mit con lai ton thuong rat
nang.

Hinh 2. Mach mau véong mac bj kéo do sw co lai cua cac mé xo
héa vong mac [4].



(A) (B)

Hinh 3. Nép gap véng mac hwéng vé phia viing xo héa (A) va
vung vé mach (B) [3].

Theo déanh gia cta D.F. Gilmour (2015) [3], bong vOng
mac 12 bién chimg phd bién cua bénh FEVR, véi cac hinh
thai nhu ¢6 vét rach, co kéo va bong thanh dich vdng mac.
Bong vong mac do co kéo dan dén cac nép gap vong mac
hudng tam, 1a hinh anh dién hinh & hinh thai FEVR ning
(h1nh 3). Ngoal ra, cic biéu hién khac & mit co thé gdp bao
gdm: xudt tiét vong mac, xuat huyét dich kinh, hinh thanh
mang trudc vong mac thir phat, tach 16p vong mac ¢ chu
bién, ting nhan &p thir phat, viém mang bd dao, u mao mach
vong mac va ton luu mach mau [3].

Céc nha khoa hoc d xay dung nén mot s hé théng phan
loai khac nhau cho bénh FEVR. Nam 1998, S.D. Pendergast
va cs [6] da dua ra mot hé théng phan loai gém 5 giai doan
v6i mire d6 ning ting dan cua FEVR dya vao cac két qua
soi day mat (bang 1). Hé thong phan loai nay dua ra sy mo ta
bao quat nhat so voi nhitng sy phan loai trude dé. Giai doan
1 dac trung bdi ving vong mac vo mach, thuong la & vong
mac chu bién phia thai duong. 6] giai doan 2, mét bi bénh c6
vung vé mach ¢ vong mac chu bién va sy hinh thanh mach
ngoai vong mac, khong di kém véi xuat tiét (2A) hodc di
kém voi xudt tiét (2B). Giai doan 3 m ta mét bj bong vong
mac mot phan khong lién quan dén ving hoang diém, trong
khi d6 giai doan 4 dé cap dén mét bi bong vong mac mdt
phan c6 lién quan dén ving hoang diém. O giai doan 3 va 4,
biéu hién mit déu duogc chia thanh 2 nhém nho 13 chi yéu
xudt tiét (3A va 4A) va co kéo (3B va 4B). Bong vong mac
dugc danh gia 1a chit yéu do co kéo néu c6 nhiing dic diém
sau: cac 16p mang dich kinh - vdng mac hoic khbi xo bam
vao thé thiy tinh hodc dich kinh phia trudc, bé 16m vong
mac, khong c6 nhiéu xuét tiét hodc xuat huyét dudi vong
mac, cac mach mau bi kéo véi muc do dang ké va léch vi
tri hoang diém. Tréi lai, bong vong mac dugc danh gia 1a do
xudt tiét trong truong hop c6 mot lugng déang ké chat 1ong
va xuat tiét tich tu dudi vong mac, bong vong mac xuét tiét
¢6 cau tric 10i hon. Giai doan 5 mé ta mat bi bong vong
mac hoan toan véi dang phéu mé (5A) hoic dong (5B) Tuy
nhién, su phéan loai nay khong dai dién cho su tién trién cta
bénh FEVR va bénh nhan FEVR ¢6 thé khong phai trai qua
lan luot timg giai doan nhu vay.
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Bang 1. Cac giai doan lam sang cta bénh FEVR.

Dic diém lim sang

Giai doan

ciabfoh e dhudtmim 198 Duge sita i nim 2014

| Ving vo mach ¢ vng rrllac~chu bién, khong c6 Ving vo mach & V(i)ng mac chu bién hoc cac mach mau
sy hinh thanh mach ngodi vong mac bat thuong trong vong mac

1A Khong ¢d xut tiét hoc rd i thude nhugm hujnh quang

1B (6 xuit tiét hoge 10 i thudc nhudm hujnh quang

) Ving vo mach G.\'ﬁflg mac chu bién, ¢o sy hinh  Ving v {I}ac}l 0 vng mac chu bién, o sy hinh thanh
thanh mach ngoai vang mac mach ngodi vong mac

A Khong cd xuit tiét Khong ¢6 xut tiét hoc rd i thude nhugm hujnh quang

B (6 xuit tiét (06 xuit tiét hode 10 i thubc nhudm hujnh quang

3 Bong vdng mac ngodi viing hoing diém Bong vdng mac ngodi viing hoing diém

3A Cha yéu xuit it Khong o6 xuit tiét hogc ro 1 thudc nhugm huynh quang

3B Chi yéu cokéo (o xut tiét hoje 10 i thude nhugm hujnh quang

4 E(?:fg r;(é);nphﬁn IR T Bong mjt phin vong mac c6 lién quan ving hoang diém

4A Chiyéu xut tét Khong ¢d xut tiét hogc 1o i thude nhugm hujnh quang

4B Chiyéu co kéo (6 xuit tiét hoge 10 i thudc nhudm hujnh quang

5 Bong vang mac hodn todn Bong vang mac hodn toén

SA Dang phéu mo Dang phéu mo

5B Dang phéu dong Dang phéu dong

Nim 2014, A.H. Kashani va cs (2014a) [7] da dé xuét
mot s6 sira doi trong hé théng phan loai 1am sang dya trén
cac ddc diém chyup mach huynh quang. Ho da luu ¥ su 1o ri
thudc nhudm huynh quang trong chup mach khi khong ¢
xudt tiét chinh 1a ddu hiéu bao trudc cho giai doan xuét tiét
cta bénh. Ngoai ra, viéc phat hién ro ri thudc nhuém huynh
quang trong chup mach rat quan trong dbi voi viée diéu tri
bénh kip thoi. Vi nhimg 1y do nay, ho di sira ddi va bd sung
ddc diém ro ri trong chup mach vao hé théng phén loai (bang
1). Bén canh d0, ho cling bd sung thém dac diém mach mau
bét thudng vao giai doan 1 cta bénh, khong di kém (1A)
hodc c6 di kém (1B) 10 ri trong chup mach.

Ngoai cac dic diém & mat, sy suy giam khdi luong xuong
c6 thé xdy ra & mot s6 bénh nhan FEVR c6 dot bién trén gen
LRP5. Hién twong giam thinh lyc tién trién va thiéu nang tri
tué xuét hién & nhiing bénh nhan co bién ddi nghiém trong
trén gen NDP. Bén canh do, tat dau nho cling dugc tim théy
O cac ca bénh FEVR [8-11].

3. Sinh bénh hoc va cac hién déi di truyén gay hénh

Cho dén nay, c6 it nhat 12 gen dd duogc bao cao 1a c¢6
lién quan dén FEVR, bao gdm: Frizzled-4 (FZD4), Low-
density lipoprotein receptor related protein-5 (LRP5), Norrie
disease pseudoglioma (NDP), Tetraspanin-12 (TSPAN12),
Zinc finger protein-408 (ZNF408), Kinesin family member
11 (KIF11), Cadherin-associated protein, beta (CTNNBI),
Jagged 1 (JAGI), RCC1 va BTB domain containing protein
1 (RCBTB1), Atonal bHLH transcriptation factor 7 (ATOH?7),
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Dedicator of Cytokinesis 6 (DOCK6) va RHO GTPase-
activating protein 31 (ARHGAP31). Hau hét cac gen dugc
cho 13 c¢6 dot bién gay bénh da dugc xac dinh c6 lién quan
dén mot trong sb cac dang di truyén di dwoc nhic dén ¢
trén la: di truyén dang troi trén NST thuong: FZD4, LRPS,
TSPANI12, ZNF408,KIF11, CTNNB1,JAG1, ARHGAP31; di
truyén dang 1an trén NST thuong: FZD4, LRPS5, TSPANI2,
RCBTBI, ATOH7, DOCKG; di truyén dang lan lién két NST
X: NDP.

Trong s6 nhiing gen néu trén, c6 4 gen (FZD4, NDP,
LRPS5 va TSPAN12) ma hoa cac protein tuong tic vdi nhau
trong con dudng truyén tin hiéu Wnt (Wnt signaling) - con
duong sinh hoc dugc xac dinh co lién quan dén FEVR. Con
duong tin hiéu Norrin/Frizzled-4 (FZD4) hay Norrin/B-
catenin 1a mot trong nhimg con dudng Wnt va truc tiép lién
quan dén qua trinh phat trién cia mach mau trong vong mac.
Vai tro ctia con dudng nay 1a diéu hoa sy hinh thanh va phat
trién binh thuong cua mach mau vong mac, hoat dong nay co
lién quan dén su kich hoat FZD4, LRP5 va TSPAN12 (cac
protein dugc ma hoda boi cac gen 1an luot 1a FZD4, LRP5 va
TSPANI2). Cuy thé, Norrin (protein mi héa bai gen NDP)
¢6 chirc nang nhu mot phdi tir lién két voi thu thé FZD4
trén t& bao ndi mod vOng mac va b?mg cach do, tin hiéu Wnt
dugc kich hoat (hinh 4). LRP5 1a mot dong thu thé Wnt, con
TSPAN12 duoc cho ring c6 vai trd gitip 6n dinh phirc hop
Norrin/FZD4 va lam tang kha nang chon loc phéi tr cua thu
thé FZD4 [12].

Norrin

\
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Hinh 4. Con dwong tin hiéu Norrin/Frizzled-4 tai té bao noi mo
voéng mac [13]. Sw lién két cla yéu té tang trwdng Norrin véi thu
thé FZD4 trén mang t& bao két hop véi ddng thu thé LRP5 va
protein TSPAN12 dan dén viéc kich hoat tin hiéu Wnt/B-catenin.
Phtrc hop phan giai B-catenin b bat hoat, dan dén sy &n dinh va di
chuyén clia B-catenin vao trong nhan, noi né twong tac véi yéu to
phién ma Tcf/Lef, ttr d6 kich hoat qua trinh phién ma cda cac gen
muc tiéu.

CTNNBI (B-catenin) 1a mot protein trong té bao chat
va ¢ vai trd quan trong trong qua trinh phién ma cua gen.
B-catenin thyc hién chirc ndng nay thong qua viéc di vao
nhan té bao va twong tac véi protein Tef/Lef. Protein niy sau
d6 s& chuyén tir dang chat kim him phién mi sang dang chat
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kich hoat phién ma, nhd do6 kich hoat qua trinh biéu hién
cac gen muyc tiéu cua Tcf [14, 15]. Sy biéu hién cta céc gen
muc tiéu nay s& diéu chinh sy ting sinh va biét hoa clia cic
té bao trong cac mo cu thé. Protein B-catenin chi c6 thé thuc
hién dugc nhiém vu nay khi n6 dugce bao v¢ khdi qua trinh
phosphoryl hoa va tiéu hily boi proteosome, diéu nay chinh
1a nho con duong tin higu Wnt. Khi cac thu thé FZD4 va
LRP5 duoc kich hoat, con duong Wnt sé dugc kich hoat va
céc tin hiéu duoc guri di dé ngan chin qué trinh photphoryl
hoa B-catenin, do vdy giup 6n dinh mirc B-catenin trong té
bao chét [14, 15].

Dot bién xay ra ¢ nhiing gen anh hudng dén tin hiéu
Wnt c6 thé dan dén mot sb bénh 1y dich kinh ¢ tré em,
ching han nhu FEVR, Norrie va hoi chimg osteoporosis -
pseudoglioma (mdt hoi chirng dac trung bdi tinh trang loang
Xuong va mat thi luc).

Protein RCBTB1 (mic du chua rd vai tro cu thé) ciing
duogc cho la c6 tham gia vao con duong tin hiéu Norrin/f-
catenin thong qua viéc diéu hoa mirc B-catenin tich tu trong
nhan té bao [16]. Cac dot bién di hop trén gen KIF11 ciing 1a
mot nguyén nhan phd bién giy bénh FEVR dang di truyén
troi trén NST thuong [11]. Ngoai cic van dé mit, nhimg
bénh nhan mang dot bién gen KIFI1 c6 thé mic thém céc
tinh trang khac, bao gém tat dau nho, phu bach huyét hoac
thiéu nang tri tué [11]. Gan ddy da c6 bang ching cho thiy,
protein KIF11 biéu hién va khu trii & céc té bao cam thy anh
sang & vong mac [17]. Mot s gen khac ciing dan duoc phat
hién c6 dot bién lién quan dén bénh FEVR, trong do, Tao
va cs (2021) [18] da tim thay cac dot bién & 2 gen gay hoi
ching Adams-Oliver gdm DOCK6 va ARHGAP31 & 2 bénh
nhan c6 biéu hién FEVR va tat dau nho.

4. Phuong phap chan doan va diéu tri

4.1. Chén dodn trén lam sang

Soi ddy mat bang may soi day mdt gian tiép dwdi giy mé
toan than: Phuong phap nay gitip thu dugc hinh anh ving
vo mach nho ¢ vong mac chu bién. Néu bénh mirc d6 trung
binh va ning s& xuat hién tin mach va go xo giita ving vong
mac ¢ mach méau va vung v6 mach, gay co kéo mach mau
vOng mac va ving vong mac hoang diém. Néu nang hon s&

¢6 co kéo vong mac, ¢ thé dan dén bong vong mac va cac
nép gap vong mac.

Siéu dm B nhén cau: Tly timg muc do biéu hién bénh,
¢6 thé c6 hinh anh dai ting sinh kéo tir dia thi ra phia trudc
kém bong vong mac (khi bénh ¢ giai doan 4 va 5), tuy nhién
kho quan sat dugc chi tiét vong mac.

Chup mach huynh quang: Day 1a mot phuong phap quan
trong dé chan doan, phan giai doan va theo ddi tién trién



bénh FEVR, dong thoi c¢6 tac dong 16n dén viéc diéu tri
bénh. Chyp mach méau vong mac huynh quang phd rong ¢
thé phat hién dugc nhidu bat thuong trong mach mau, ngay
ca ¢ nhitng thanh vién gia dinh khong tri¢u ching [7, 19].
Mot s6 phuong phap c6 thé st dung két hop bao gdbm chup
cit 16p quang hoc (OCT) hodc phén tich mé bénh hoc. Ngoai
ra, gan day phuong phap soi ddy mit bang quét laser trudng
rong (Ultra-wide-field scanning laser ophthalmoscopy)
cling duoc bao cdo 1a mot cong cu hd trg phat hién sém
va danh gia 1am sang giai doan dau & nhimg thanh vién gia
dinh khong triéu ching [20]. Ngoai ra, nhiing bénh nhan
dwong tinh v6i dot bién gen LRP5 can dugc chup DEXA dé
kiém tra mat 6 khoang cua xuong.

Chan dodn phdn biét: Thong tin tién sir gia dinh c6
nguoi bi gidm hoac mat thi luc s& rat hitu ich dé xac dinh
nguy co mic FEVR. Tuy nhién, c6 nhiéu trudng hop khong
¢6 tién sir gia dinh, diéu nay 1a do nguoi bénh FEVR khong
¢6 triéu ching, hodc c6 tri€u ching nhung chua di kham
cling nhu chua duogc chin doan chinh x4c. Bén canh d6, néu
bénh nhan mang dot bién de novo thi viéc khai thac tién sur
gia dinh s& khong hd tro dugc viéc chén doan. Bénh FEVR
¢6 nhiéu dic diém nhan cau tuong tu véi mot s6 bénh dich
kinh - vong mac khéc, nhét 1a bénh vOng mac ¢ tré sinh
non. Tuy nhién, tré mac bénh FEVR dugc sinh du thang va
khong st dung lidu phép 6xy thi cac ton thwong nhin cau
tién trién cham.

Di chimg cua tdn mach vong mac 1a mdi de doa nguy
hiém ddi véi thi luc, cho nén chan doan va diéu tri bénh
som la rat can thiét. Cac thanh vién trong gia dinh ctia bénh
nhan FEVR ciing can dugc khuyén khich kham sang loc
bénh. Pic biét, d6i véi nhiing thanh vién dang trong do tudi
sinh dé, sang loc con gitp ich cho viée tu van di truyén, dé
nhing dua tré sinh ra tranh dugc nguy co mic bénh. Nghién
cuu cua A.H. Kashani va cs (2014b) [19] da cho théy, ty 1€
dang cha y nhitng thanh vién gia dinh cua bénh nhan FEVR
khong c6 triéu chung co thé méc bénh & mot mirc d6 nao do.
Cu thé, trong s6 57 nguoi khong co triéu chimg, c6 58% s
ca khi kiém tra c6 biéu hién 1am sang ¢ giai doan 1 hogc 2
va 21% ¢ giai doan 3, 4 hoac 5.

4.2. Chén dodn di truyén

Xét nghiém gen rat hitu ich cho viéc chan doan dung
bénh trong nhitng truong hop dic diém 1am sang khong rd
rang, ching han nhu dé phén biét véi cac bénh 1y dich kinh -
vong mac khac c¢6 diém tuong déng voi FEVR nhu: Norrie,
ton Iuu dich kinh nguyén thiy, rdi loan sic t6 da dam dé va
vong mac do sinh non.

Pé xac dinh dot bién gen giy bénh FEVR, nguoi ta
thuong két hop giai trinh ty gen nhiam phat hién cic dot
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bién gen loai nho v&i lai phén tir hodc khuéch dai gen (PCR)
dé phat hién cac thay d6i DNA 16n. Nhin chung, giai trinh tyr
Sanger cho tung gen don va giai trinh tu toan b hé gen ma
héa (Whole exome sequencing - WES) 1a 2 phuong phap
duoc st dung rong rai hon ca. H¢ gen ma hoa ctua nguoi
chiém chwa dén 2% bd gen, nhung lai chira khoang 85%
cac bién thé lién quan dén cac bénh do dot bién gen di biét.
Vi vy, phuong phap WES ¢6 wu diém 1a giam chi phi va
cong phan tich so voi phuong phap giai trinh ty toan bo
bd gen (Whole genome sequencing - WGS). Ngoai ra, gidi
trinh ty bg gen dich (Gene panel), tdp trung vao phan tich
cac ving gen muc tiéu c6 lién quan t6i bénh da biét ciing
dugc sir dung twong ddi phd bién. Tuy nhién, han ché cua
phuong phap nay 1a cac bién thé quan trong bén ngoai cac
ving dugc nhim muc tidu c6 thé khong duoc phat hién. Doi
v6i cac bién déi DNA 16n nhu cac dot bién mat va 1ap doan
gen, c6 thé sir dung cac phuong phap nhu PCR, Multiplex
ligation-dependent probe amplification (MLPA) hoac lai
array-CGH. Cac dot bién gen gdy bénh FEVR va phuong
phép phat hién tuong img duoc trinh bay ¢ bang 2.

Bang 2. Dot bién gen gay bénh da dwoc phat hién & bénh nhan
FEVR.

Phwrong phap Tham
phat hién khao
c.1501_1502, ¢.662_663insA, c.1507_1508del ~ Targeted NGS [21]

Téngen  Kiéu di truyén Dit bién

FZD4 Di truén trji ¢313A>G, ¢.1282_1285del Sanger sequencing  [16]

Mit toan b gen MLPA 2]
Di tnlyén linlién  ¢.112C>T, c.112C>T, ¢.362G>A, ¢.196G>T,
NDP LNSTX BCA Targeted NGS [21]

¢.2300del, ¢.2716_2719del, ¢.2737dupT,
¢2035C>T, c4087G>A, c4517C>T

¢.218 219insGCTCTT, c419T>A, ¢.68T>G,
¢.361-1_361-5del, c.149p3A>G, ¢.302T>A,
c629T>G

LRPS Di truyén trfi Targeted NGS 1]

Sanger sequencing  [23]

TSPANI2  Ditruyén trdi ¢308T>C, c.440C>A Targeted NGS [21]
Semiquantitative
Mét exon 4, hoje mét toan bd gen multiplex PCRva ~~ [3]
ddPCR
INF408 Di truyén trfi c443G>A, pR148Q Targeted NGS [21
c.1844 1846del, c.808G>T, ¢.2267p1G>A  Targeted NGS [1m
KIFIL— Ditmyentrdi o 131 13)qupAT, ¢ 230CT, ¢ 2863CT, WS "
€.2952 2955del
L ¢2142 2157dup, ¢2128C>T,
CINNBI  Ditruyen trdi 1434 1435nsC WES [24]
JAGI Di truyén trfi cAI3CT, ¢ 1415G>A, ¢.2884A>G WES [25)
RCBTBI  Ditruyén lin clIT241G>A WES [16]
ATOHT Di truyén lin ¢.106_129del Sanger sequencing  [26]
DOCKS ~ Ditruyén lin ¢.3190 3191del WES [18]
ARHGAP3! Dityéntrdi  c354G>A WES 18]
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4.3. Piéu tri

FEVR 1a mot bénh kéo dai sudt doi, co thé bién chuyén
x4u va khong doan trude dugc, do d6 bénh nhan nén duoc
theo ddi thuong xuyén. Piéu tri FEVR tip trung vao viéc
ngan chan sy tién trién ctia bénh va diéu tri cac bién chung
¢6 nguy co anh hudng xau dén thi luc.

Céc phuong phap dugc ap dung s€ phu thudc vao giai
doan 1am sang cta bénh. Bénh nhan ¢ giai doan 1 va 2 chu
yéu dugc diéu tri bang laser cho ving vong mac vo mach,
c6 thé phai diéu tri bang laser nhiéu lan hodc phdi hop
v6i tiém anti-VEGF khi ¢6 xuat tiét. Laser quang dong 1a
phuong phap diéu tri chinh cho bénh FEVR. Trong mét sd
truong hop, bénh nhan co6 dac diém thuong xuyén xuét tiét
nhiéu va tin mach mic du di diéu tri bang cac liéu phap tiéu
chuén, thi anti-VEGF c¢6 thé duoc dung nhu mot phuong
phap bd tro gitip giam tinh trang xudt tiét va tan mach. Tuy
nhién, anti-VEGF c6 thé gay ra tac dung phu nhu lam cho
tinh trang kéo vong mac tro nén x4u hon [27]. Vi vay, tinh
an toan cua anti-VEGF trong chira tri FEVR van can duge
nghién ctru thém. O giai doan 3, khi bong véng mac xuét
hién, ¢ thé két hop lanh dong viung vo mach va thao dich
dudi vong mac. Phau thuat dat dai ciing mac gitip lam giam
co kéo vong mac. O giai doan 4 va 5, dé diéu tri bong vong
mac do co kéo, can phau thuat cét dich kinh, boc mang Xo
co kéo vong mac, boc mang trude vong mac gitp trai phing
vong mac, nht 1a ving vng mac hau cyc. Bénh nhan ¢ giai

doan 3, 4 va 5 thuong co tién luong thi luc thép.
5. Két luan

FEVR Ia mdt bénh dich kinh - vong mac hiém gap, gay
anh huong dén su hinh thanh va phat trién mach mau vong
mac. Ngudi bénh can dugc kiém tra 1am sang k§y dé xac
dinh 13 tinh trang bénh, nho' d6 cac phuong phéap diéu tri
dich kinh - vong mac duoc can thiép phu hop va kip thoi
v6i muc dich ngan chan bénh tién trién, giup bénh nhan cai
thién, duy tri thi lyc. Viéc tim hiéu vé gen gay bénh ciing rat
duoc quan tam vi n6 khong nhiing tao diéu kién thuan loi
cho tu vén di truyén, ma mdi gen méi va bién thé gen moi
gy bénh FEVR dugc xac dinh con gitip 1am ting hiéu biét
vé cac co ché phan tir gdy bénh. Ngoai ra, cic nghién ciru
sau hon vé phuong phap diéu tri ciing rat cin dugc thuc hién
trong tuong lai dé gitip nang cao hi¢u qua viéc kiém soat va
diéu tri bénh.
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Anh hwimg ciia phospholipase C zeta (PLC() dén kha ning thu tinh
va cdi thién ky thuat ho trg sinh san trén nguoi
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Tém tit:

Su hinh thanh séng dao dong nong dd Ca** ndi bao (Ca?* oscillations) din dén qua trinh hoat héa noin va chuén bi cho sy
hinh thanh cic giai doan s6m ciia phéi. Phospholipase C zeta (PLC() déng vai trdo quan trong ddi véi kha niing thu tinh.
Nhiing bio cdo 1am sang cho thiy, c6 méi lién h¢ giira PLCC bi khiém khuyét va vé sinh ¢ nam giéi. Dic biét, thiéu hut
yéu t6 hoat héa noin (OAD) dwgc dé cip la nguyén nhan gy thit bai ciia nhidu truwomg hgp diéu tri vé sinh bang phwong
phap tiém tinh trang vao bao twong noin (ICSI). Mot s6 két qua vé cac tién bd trong nghién ciru va ing dung 1dm sang
dwgc phan tich tong hop trong bai viét nay: PLCC - yéu to hoat héa nodn tir tinh triung, ciu tric cia PLCE, kiéu khu tra
ciia PLC( trong tinh tring, PLC{ bi khiém khuyét va vé sinh nam, ving dung lim sang ciia PLC trong diéu tri va ci tién
quy trinh thu tinh trén nguoi. Pong thoi, cac tac gia tong két va phan tich cic két qua nghién ciru va img dung hd trg cho
qua trinh diéu tri hiém mudn trén co sé cii tién vé tinh trang qua yéu té PLC{ - tinh tring. Bén canh d6, thio luin huwéng
sir dung PLC{ nhim gitip cho cic nha phéi hoc, 1am sang, nghién ciru vién cai tién quy trinh tao phdi, mang lai két qua tot

nhét cho bénh nhan, dic biét trong truwong hop phai hiém.

Tir khéa: hoat héa nodn, k¥ thuit hd trg sinh san, phospholipase C zeta, sy thu tinh, tinh trung.

Chi s6 phin logi: 3.1

1. Dt van de

O nguoi va dong vat ¢o vu, thy tinh 1la mot qua trinh bao gém
nhiéu giai doan lién két, mang y nghia sy két hop cua tinh tring
v6i nodn s& tao ra c4 thé sinh vat moi. Khi mot giai doan bét ky
bi gian doan, qua trinh thy tinh s& c6 nguy co that bai [1]. Thuét
ngl “su hoat hda noan” biéu dat giai doan dién ra cac sy kién sinh
hoa dé nodn phat trién thanh phoi sau khi 2 giao tir két hop [2]. Su
kién phat tin hiéu du tién va vo cting quan trong & giai doan hoat
hoa noan 1a hién tugng gia ting ndng do ion canxi (Ca>*) ndi bao
nhanh chong rdi tao thanh song dao dong [2]. Dé dap tmg thay doi
dot ngot vé néng d6 Ca*", cac su kién sinh hoa xay ra nhiam chuén
bi cho giai doan phat trién phoi som [2, 3]. Hién tai, PLC{ trong
tinh trung dugc tng hd manh mé 1a yéu t6 tao ra song dao dong
Ca* ndi bao va khoi dong giai doan hoat hoa noan. Cac nghién
ctru ndi bat da dé cap PLCC tao ra song dao dong Ca** thong qua
con duong tin hi¢u inositol 1,4,5-trisphosphate (IP,) [3, 4].

Theo wéc tinh, cir 7 cap vo chdng s& c¢o 1 cip méc phai tinh
trang hiém muén [1]. Cac truong hop vo sinh ¢ nam gidi duoc
danh gia ngay cang ting cao khi khoang 15% cip vo chong gip
kho khan vé sinh san thi ty 1é nam gioi méc vo sinh la khoang 7%
[3, 4]. Viéc sir dung cac k¥ thuat hd trg sinh san (ART) nhu thy
tinh nhan tao (IVF) d& mang lai két qua kha quan cho nhing cap
Vo chf“)ng hiém muén. Du vdy, van con nhiéu truong hop chua
diéu tri thanh cong, dang chu y, vo sinh nam rat nang chiém 19-
57% s truong hop trén [2-4]. Pbi véi cac bénh nhan nam c6 rat it
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tinh triing hodc tinh tring rat yéu hay di dang nang, k¥ thuat ICSI
duoc str dung dé tiém truc tiép tinh trung chon loc vao bao tuong
noén. Tuy nhién, 1-5% cac chu ky diéu tri ICSI van thét bai [1, 4].
Nguyén nhan chinh can tr& diéu tri vo sinh bang ICSI 1a do thiéu
hut yéu t6 hoat héa nodn dan dén thy tinh that bai [1-4].

Mic du con céc yéu to tir noan hodc ty nhién khac ciing co
kha ning gdy thu tinh that bai sau khi ICSI, nhung PLC trong
tinh tring 14 yéu t6 thuong dugc quan tim, vi trong céc ca bénh,
noén két hop véi tinh tring khong chtra hodc chira PLCC bi khiém
khuyét thi song dao dong Ca?" dic trung khong xudt hién dé khoi
dong su hoat héa noan [1, 4].

Trong phan tong hop vé vai tro quan trong cua PLCC trong thu
tinh, chling toi s& phan tich va tong hgp mbi lién hé giita cac dang
PLC( bi khiém khuyét va nhimg truong hop vo sinh nam. Bén
canh do, chung t6i thdo luan hudng str dung nhiing co s¢ khoa
hoc vao viée nghién ctru PLCC ciing nhu cach Gmg dung chat nay
dé tiép can cac tién bo nham cai tién trong nghién ciru va thuc
hanh 1am sang, cai thién ty 1¢ thu tinh b?mg cac ky thuat ART.

2. Cac tién bo trong nghién ciiu
2.1. PLC( - yéu té hoat héa nodn tir tinh triing

Trong thu tinh ¢ ngudi va dong vat cé v, tinh triung c6 mot
chirc ndng quan trong 1a hoat hoa noan [1]. Sau khi 2 giao tir
két hop, mot sy gia ting ndng do Ca®* xuét hién trong té bao
chét cua nodn [2]. Hién tugng nay tao ra cac tin hi¢u kich hoat
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Abstract:

The change of concentration of intracellular Ca*
oscillations leads to oocyte activation and preparation for
early embryogenesis. Phospholipase C zeta (PLCC) plays an
essential role in fertilisation. Clinical reports have suggested
a link between defective PLC{ and male infertility. In
particular, oocyte activation deficiency was mentioned
as the cause of failure in many cases of infertility treated
with intracytoplasmic sperm injection. Some results about
advances in research and clinical applications were reviewed
in this article, including PLCC - Sperm oocyte activating
factor, the structure of PLCE, localisation of PLC{ in sperm,
defective PLCC and relation to male infertility, and clinical
applications of PLC( in treatment and improvement of
human insemination procedures. At the same time, the
authors summarised and analysed research results and
applications to support infertility treatment on the basis
of sperm improvement through PLC{ - sperm factor.
Finally, the authors discussed the direction of using PLC{
to help embryologists, clinicians, and researchers improve
the embryogenesis process, with the aim to bring the best
results for patients, especially in the case of rare embryos.
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chudi sy kién trong giai doan hoat héa noan nhu su xuét bao
té bao hat dé ngan da thy tinh, ké tiép 1a sy hoan thanh giam
phan va hinh thanh céc tién nhan [2]. Qua trinh theo ddi cho
théy, tin hiéu Ca?* khoi dong su hoat hda noan ¢6 tinh chu ky
va tao thanh mot chudi budc song lap lai nén duoc goi la song
dao dong Ca?*. Thoi gian xuat hién va tin s6 ciia song dao dong
Ca?" c¢6 tinh dac trung riéng cho ting loai khac nhau [1, 4].

Trong qué khir, mot sb gia thuyét da dugc dua ra dé giai
thich nguyén nhan xuét hién song dao dong Ca?*khi thy tinh.
Theo thoi gian, cac gia thuyét dan bi bac bo nhung mot gia

TAP CHI

HOA HOC

NG NGHE | &t Nam 64(7) 7.2022

Khoa hoc Y - Duoc | Y hoc co sé

thuyét goi 1a “yéu t6 tir tinh trang” van duoc ung hd nhd vao
cac thir nghiém trén mé hinh dong vat [1]. Gia thuyét nay giai
thich mot yéu t6 c6 tinh hoa tan trong phan dau tinh tring duoc
dua vao té bao chét cua nodn ngay hodc sau khi 2 giao tir két
hop [1, 3]. Yéu t6 tir tinh trung dwoc d& xudt c6 kha ning tao ra
song dao dong Ca* thong qua hinh thanh IP, tir su thuy phan
phosphatidylinositol 4,5- bisphosphate (PIP,). Su tao thanh
song dao dong Ca** theo con duong tin hi¢u IP, lam xut hién
de xuat yéeu to tu tinh trung 1a mot isoform thugc nhém enzyme
phospholipase C (PLC) [1].

Nam 2002, dua trén viéc tim kiém tinh tuong déng voi
céc trinh ty ma hoa nhitng PLC isoform da biét trong co s
dit liéu cua chudt nhit, cac nha khoa hoc di phan lap thanh
cong cDNA (Complementary deoxyribonucleic acid) cua PLC
isoform méi [1, 3, 5]. PLC isoform dugc phat hién 1a PLCC.
Enzyme nay duoc dé xuét 1a yéu t6 tir tinh tring chiu trach
nhiém hoat héa noan sau khi nhom tac gia thuc hién vi tiém
cRNA (Complementary ribonucleic acid) ma hoa PLCC vao
nodn cua chudt nhat va ghi nhan c6 song dao dong Ca?* trong
té bao chat. Mat khac, tan sb cua song dao dong Ca* da duoc
chiing minh 1a tang lén khi thém lugng cRNA vi tiém, nguoc
lai, sy gia tang Ca*" ndi bao ciing dugc chirng minh la khong
xay ra néu sir dung chat irc ché qua trinh tong hop PLC isoform
moi. Ngoai ra, két qua ctia nghién ciru ciing cho thiy nodn ciia
chudt nhit ¢6 thé hinh thanh cac tién nhan va phat trién dén
giai doan blastocyst sau khi tiém cRNA ma hoa PLCC [1, 3, 5].
Hién tai, co ché hoat dong cua PLC{ dé tao ra song dao dong
Ca?* da dugc d& xuit va co tinh phd bién trong cac bao céo doc
1ap. Sau khi tinh trung két hop v6i noén, PLCC dugc giai phong
tir phan d4u tinh trung vao té bao chat ctia nodn. Enzyme dic
hi¢u cho tinh tring dinh vi cdc mang tai ndi bao co6 chira PIP,
va thily phan co chit nay. Phan tng xtc tac ciia PLCC tao ra
cac chat truyén tin thir 2 1a IP, va diacylglycerol (DAG). IP,
tiep tuc gan véi thu theé (IP,R) trén mang ludi ndi chat (ER),
sy twong tac nay khién kénh ion mo ra va giai phong Ca?* tir
ludi noi chat ra té bao chat ciia noan. Tap hop cac dot gia ting
nong o Ca ndi bao tao thanh séng dao dong va day ciing la
tin hiéu dé sy hoat hoa noan khoi dong (hinh 1) [2-4].

Hinh 1. Biéu dé biéu dién PLCZ kh&i déng sw hoat héa noan [2].
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Céu trite ciia PLCC

PLCC c6 kha nang tao song dao dong Ca’" vuot troi nhung
enzyme ndy van c6 hau hét cac loai mién cu tric co ban nhu
nhiing PLC isoform khac [2, 3]. Diém khac biét ndi bt vé thanh
phan céu trac ciia PLCC 1 sy ving mat mién PH (Pleckstrin
homology) [2, 3]. Ngoai ra, PLC( 1a isoform nho nhét & cac
loai, v&i cia nguoi, kich thudc 1a khoang 70 kDa [4, 6].

Thanh phan cau tric cia PLCE bao gdm 4 mién EF-hand ¢
dau tan cung N, 1 mién C2 ¢ dau tan cing C. O giita phan tfr
la mién xuc tac X va Y cing lién két X- Y (hinh 2). Cac mién
céu tric ctia PLCE déu c6 vai tro thiét yéu r1eng, g1up enzyme
nay thyuc hién chirc nang sinh hoc va cé ché d diéu hoa dic
biét [2, 3].

Catalytic Domain

A
f \
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%@@E}—S@ Y &
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Hinh 2. So’ d6 biéu dién cac mién cau truc cua PLCT [6].

Mbi mién EF-hand c6 2 chudi xoén alpha va 1 vong lap. Chirc
nang cua cac chudi nay la gén v6i cac Ca?*, vi thé do nhay cam cao
ctia PLC( d6i v6i Ca?* phu thude vao vai trd cia cac mién EF-hand
[1-3]. Khac véi cac isoform con lai trong nhom PLC, d§ nhay cam
cao déi voi Ca** cho phép PLCC vin hoat dong trong té bao chat
cé nong do Ca?" thip. Ngoai ra, mién EF-hand dau tién c chira
mot sO goc amino acid dic biét, cing véi lién két X-Y, cac thanh
phén cdu trac nay hd tro PLC( tuong tac v6i cac mang chira co
chét PIP, [1-3].

Mién X va Y 1a 2 thanh phan cdu trac thé hién kha ning xtc
tac cia PLC{. Cac mién xiic tic d(')ng vai tro giap PLCC thuc hién
phan ting thily phan PIP.. 1901 v6i tat ca PLC isoform thudc dong
vat co Vu XvaYlacéc mlen duogc bao ton cao nhat. Tuy su glong
nhau vé trinh tu giita cic mién xuc tic cua PLCC voi cac mién xlc
tac cia PLC isoform khac dat dén 60% nhung néu thay thé 2 mién
X va'Y (kém lién két X-Y) ciia PLC( bang 2 mién tuong (g cua
PLC isoform khac thi kha nang tao ra song dao dong Ca*" trong
noan chudt nhét bj mt di [1-3].

Khéac véi 2 mién xtc tac, lién két X-Y la mot doan trinh tu
ngin c6 d6 bao ton thap. Lién két X-Y c¢6 nhiéu vai trd quan trong
khi tham gia hd trg kha nang didu hoa hoat tinh xiic tic va kha
ning di chuyén qua 16 nhan ctia PLCC. Bén canh do, lién két X-Y
chira cac gdc amino acid mang dién tich dwong, gitip 1am ting kha
nang dinh vi co chét PIP, va tao twong tac tinh di¢n gitta PLCC véi
cac mang noi bao [1-3].

S6 lwgng amino acid ciia mién C2 gdm khoang 120 gbc don
vi. Du vai tro chinh cia mién C2 vén chua duge két luan, nhung
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mién nay duge cho 14 ¢6 anh hudéng manh dén chirc ning khoi
dong su hoat hoa noan cua PLCC. Vi khi x6a bo hodc thay thé
mién C2 ctia PLC( véi C2 clia PLC31 thi kha nang tao ra song dao
dong Ca** ciia PLCC bi mét, nhung hoat tinh xtc tac va do nhay
cam v6i Ca®* 1a khong doi. Sau khi phat hién mién C2 c6 twong tac
vai phospholipid trén mang sinh chat nhu phosphatidylinositol-

3-phosphate (PI3P) hay phosphaudyhnosnol 5-phosphate (PISP),
da c6 nhan xét cho rang mién C2 co thé déng vai tro hd trg PLCC
dinh vi mang chira co chét hodc mién nay c6 thé tham gia vao su
diéu hoa hoat tinh ciia PLCE [1-3].

2.3. Sw hi¢n dién ciia PLC trong tinh trung

Két qua phan tich sinh hoc phan tir trong béo céo phat hién
PLC{ cho thiy, mRNA ma héa PLC{ va sy biéu hién ctia PLCC
lan lugt cho phan tng & tinh hoan va tinh tring cua chudt nhit
[5]. Céc két qua phan tich twong ty & lon va ngua sau do cho thiy,
s tong hop PLC c6 tinh ddc hiéu cho timg loai va lién quan dén
qua trinh smh tinh ctia dong vat ¢6 vii noi chung [3, 6]. Dén nay,
k¥ thuat mién dich huynh quang di duogc sir dung rong rai dé xac
dinh kiéu khu tra (hay su dinh vi) cua PLC( trong tinh trung cua
cac loai, dac bit 1a trong tinh trung cua nguoi [3, 4].

PLC( dugc xac dinh phd bién nhét ¢ cac viing khac nhau thudc
phan dau tinh tring, diéu nay c6 thé ly giai chirc ning ciia PLCC
duoc thé hién ngay 1ap tirc hodc khong qué lau sau khi 2 giao tir
két hop [1, 3]. Ngoai ra, mot s6 bao céo ghi nhén tin hi¢u hién
thi cia PLC{ ¢6 ¢ phan than va dudi tinh tring [1, 3]. Péi v6i
chudt nhit, cac bao cao dat thong nhat khi déu xac dinh PLCE ¢6 ¢
cac vi tri trong ving acrosome va thudc phan dau tinh tring. Tuy
nhién, dbi voi tinh trung cua ngudi va dong vat co vu khac, cac vi
tri tao thanh kiéu khu tri dic trung cia PLC{ van dang gdy tranh
cai. Theo mét loat cac bao cdo doc lap, PLCC trong tinh trung cta
ngudi timg duoc ghi nhan phan bd trong ving acrosome, post-
acrosome, doan xich dao (equatorial segment) va ca phan dudi [1,
3, 4, 6]. Trong tinh tring dau tron ctia mot sé bénh nhéan vé sinh,
PLC{ dwoc x4c dinh phan bd ¢ doan midpiece thudc phan than va
¢6 mdt sd tin hiéu hién thi & phﬁn dau [3, 7].

Hinh 3. Sw hién dién ctia PLC{ trong tinh trung lo'n dworc phat
hién bang phwong phap mién dich huynh quang.
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Hinh 3 thé hién sy hién dién cua PLCC trong tinh trung lon dugc
phat hién bang phuong phép mién dich huynh quang.

PLC{ dugc tim thdy c6 mit & dau tinh tring, trong acrosome v
post-acrosome (20X10). Can lwu y sy mau thudn gitra nhig két qua
nghién ctru vé kiéu khu tri cia PLC( trong tinh tring ctia nguoi vi
céac bao cao ghi nhan chi mot loai khang thé duoc s dung [1, 3, 4].
C6 kha nang mdi nghién ctru thyc hién cac protocol khac nhau hodc
st dung cac khang the da dong c6 tinh dic hiéu thap 1a nguyén nhan
gdy ra mau thuan vé sy hién dién cia PLC{ trong tinh tring. Tir van
dé nay, céc khang thé da dong c6 tinh dic hiéu cao voi epitope trong
PLC( ciia ngudi va dong vat co va da dugc phat trién va tao ra hy
vong vé viéc cac bao cdo noi phan bd ctia PLCE trong tinh tring, dic
biét 14 ciia nguoi s& co tinh thong nhét hon [1, 3, 4]. Tiéu biéu cho cai
tién phuong phap nghién ctru, J. Kashir va cs (2017, 2020) [4, 8] da
két hop protocol antigen unmasking (AUM) véi k¥ thudt mién dich
huynh quang dé xac dinh va tang cuong kha nang hién thi kiéu khu tra
cta PLCC trong tinh tring ciia ngudi, lon va chudt nhit.

2.4. PLCC bi khiém khuyét va vé sinh nam

P4 c6 nhitng bang chimg khoa hoc cho thdy, ham luong va trang
thai ciia PLC{ mang ¥ nghia quyét dinh tinh tring kich hoat nodn
thanh cong. Khi danh gia nhing truong hop vo sinh nam, cac dang
PLCC bi khiém khuyét thuong dugc dé cap véi tinh tring c6 tinh chat
sinh 1y va sinh hoa bat thuong [1, 3, 4].

Tinh trung clia mot s6 bénh nhén diéu tri ICSI tht bai da duoc
Yoon va cs (2008) [9] tiém vao nodn cta chuét nhat, nhung két qua
khong c6 sy xuat hién cta song dao dong Ca>*. Bén canh viéc khong
tim thay sy hién dién ctia PLC( trong tinh tring cta cac bénh nhén,
nhém tac gia bao cdo PLCE ¢6 mire d biéu hién rat thap hoac khong
biéu hién khi thuc hién phan tich dinh lugng.

Lan d4u tién trinh ty ma hoa PLCC bi khiém khuyét duoc x4c
dinh 1a khi cac nha khoa hoc phat hién mot dot bién di hop tr &
mot bénh nhan nam c6 tinh tring khong thé kich hoat nodn binh
thuong sau khi ICSI [1, 3, 10]. Bang cach md hinh héa céu tric cta
PLC{, nhom tic gia mo ta dot bién nay lam Histidine ¢ vi tri 389
thudc mién xtc tac Y bi thay thé thanh Proline (H389P) (hinh 4).
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Hinh 4. Anh hu’o’ng cta dét bién H389P dén PLCZ [10]. (A) M6 hinh
3D md ta cac mien cau tric cta PLCE; (B) Dot bién trén trinh tw ma hoa
PLCZ lam Histidine & vi tri 389 thudc mién xuc tac Y bi thay thé thanh
Proline; (C) Tin hiéu Ca? trong nodn chudt sau khi vi tiém cRNA ma hoa
PLCC va cRNA méa hoa PLCZ bi khiém khuyét do dot bién.
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Khong lau sau do, Saleh va cs (2020) [3] va J. Kashir va cs
(2012b) [11] da béo céo dot bién di hop tir thir hai duoc di truyén
theo dong me & cing bénh nhén trén. Két qua giai trinh ty cho
thay, dot bién nay xuét hién tai trinh ty khung doc mé (ORF) va
lam Histidine tai vi tri 233 thudc mién xtc tac X bi thay thé thanh
Leucine (H233L). Gidng nhu dot bién H389P, amino acid tai vi
tri xay ra su thay thé do dot bién H233L ciing mét di cac lién két
véi amino acid bén canh (hinh 4). Mat khac, khi thu nghiém trén
noan cua chudt nhét, cic PLCL duoc ma hoa tir cRNA mang 2 dot
bién trén khong cho thiy kha ning hoat hoa nodn. Nguyén nhan
anh huong dén chire nang sinh hoc cia PLCE 1a do 2 dot bién lam
xuat hién cac sy thay thé trén mién xuc tac X va Y, hau qua la cau
triic cia enzyme bi pha v din dén hoat tinh thuy phéan PIP, bi suy
giam va khong thé tao song dao dong Ca?* dic trung [1, 3, 11]

Dot bién dong hop tir ¢ trinh tw ma héa PLCE duge bao cdo tir
mdt nghién ctru vé truong hop 2 anh em cung bi vo sinh va tinh
tring ctia ho khong thé thy tinh sau khi ICSI [1, 3, 12]. Dot bién
nay lam Isoleucine & vi tri 489 trén mién C2 bi thay thé thanh
Phenylalanine (I489F). Két qua tir nghién ciru cho thay, PLC(
bi anh hudng boi dot bién 1489F tao ra séng dao dong Ca* bét
thudng, vi thé giai doan hoat hoa nodn bj 15i din dén cac giai doan
phat trién sém ctia phoi bi dimg lai. Nghién ctru ciing xac nhan
khéng ¢6 mdi lién hé nao giita truong hop vo sinh trén va PAWP
- 1 protein khac ciing dwoc dé xuat 13 yéu t6 hoat hoa noan tir tinh
tring, qua d6 gop phan lam bang chimg ung ho vai tro dic biét
quan trong cua PLCC trong thu tinh [1, 3, 12].

Trong mot bao cao gé‘ln day [4], $6 lugng dot bién trén trinh tu
ma héa PLC{ duge phat hién nhidu hon & cic nghién ciru doc lap.
Phén 16n cac dot bién xuét hién & nhitng bénh nhan nam c6 tinh
trung khong chira hodc chira rat it ham lugng PLC( va ho dugc
chan doan v sinh do mac phai tinh trang khong c6 hoac c6 su hoat
hoéa noén 16i dan dén thu tinh that bai. Phan tich & muc do phan tir
da giai thich cac dot bién 1am xudt hién nhitng thay di tiéu cuc
trén cac mién cdu trac nhu méat di mot doan hodc ca mién, khién
vai tro thiét yéu ctia cac mién nay dbi v6i chirc ning va sy didu hoa
hoat dong ctia PLCC bi anh huong. O mot s truong hop vo sinh
nam khéac, mirc d6 lién hé dang ké dwoc thé hién giita ham luong,
su phan b bét thuong ciia PLC{ va céc tinh trang anh hudng
xAu dén sinh san nhur phan manh DNA tinh tring hodc chi s6 xét
nghiém tinh dich do c6 gi4 tri thap [4].

3. Uny dung 1am sany ciia PLC]
3.1. Phuwong phdp diéu tri thiéu hut hoat héa noin

O mot s6 qudc gia dang phat trién, ART lam tang ty 1¢ sinh lén
khoang 7% nén nhiing cip vo chdng hiém mudn thuong tim kiém
su gitip d& & cac co s6 hd tro sinh san [4, 13]. Dé khic phuc tinh
trang cac chu ky diéu tri ICSI thit bai do thiéu hut hoat hoa noan,
nhitng phuong phap hoat hoa noan nhan tao (AOA) da dugc su
dung trong cac phong kham thy tinh nhan tao [1, 4, 13]. Thuc té,
phuong phap AOA st dung hoa chat duge xem 1a ap dung thanh
cong & cac truong hop thu tinh that bai do khong thé khoi dong
su hoat hoa noan binh thuong. Vi phuong phap AOA nay, noan
duoc xir 1y bang cac hoa chit nhu calcium ionophore A23187,

1n



s Khoa hoc Y - Duoc | Y hoc co sé

jonomycin, purimycin, strontium chloride dé lam tang ndng do
Ca* bén trong té bao chat [1, 4, 13]. Tuy nhién, d§ an toan khi
str dung phuong phép nay tao ra ndi lo ling cho ngudi thyc hién
va nguoi diéu tri. Sy hoai nghi vé viée lidu phdi va tré em s& phat
trién khoe manh khong 1a d& hiéu khi cac yéu t6 hoa hoc c6 thé
tiém an kha ning gy doc té bao, gay dot bién hodc gay quai thai
[1, 6]. Mic du mot s béo cao da nhan xét viée két hop phuong
phap AOA nay va ky thuat ICSI khong gdy anh huong x4u lén
noan, tham chi con cai thién dang ké ty 1€ thy tinh va sinh nhung
viéc két hop nay van dugce bao cdo la khong ap dung thanh cong
& tht ca cac truong hop gap kho khan vé hoat héa nodn [1, 3, 13].
Bén canh do, tinh hi¢u qua cua phuong phap AOA str dung hoa
chét ciing khong dat tuyét dbi khi calcium ionophore va strontium
chloride khong tao ra song dao dong Ca’* mang tinh sinh 1y dac
trung nhu trong sy hoat hda noan binh thuong [1, 3].

D¢ bd sung cho nhitng khia canh con gdy tranh cai cia phuong
phap AOA sir dung héa chat, PLCE ti t6 hop cua ngudi (WPLCE) 1a
chét day tiém nang cho cac phuong phap diéu tri 1am sang ¢ nhiing
truong hop xay ra thiéu hut hoat hoa noan [1, 3, 4]. Hon mot thap
ky qua, viéc san xudt hPLC( tinh khiét va mang hoat tinh cao da
dat thanh tyu nhét dinh [3]. Nam 2013, M. Nomikos va cs (2013)
[14] da san xuat thanh cong hPLC( va chimg minh san pham nay
¢6 thé tao ra song dao dong Ca?* dic trung trong nodn chudt nhit
va noan nguoi. Nhom tac gia ciing da chimng minh hPLCC c6 kha
nang khic phuc su hoat hdéa noan bi 161 do dot bién va giup sy
phat trién phoi tiép tuc tién dén giai doan blastocyst [14]. Trong
mdt bao cao [15] nhiam danh gia hiéu qua cai thién ty 1é thy tinh
va sy phat trién phoi doi véi nodn da ICSI két hop xur 1y nhiét,
phuong phép vi ti€ém hPLC( vao noan da dugc so sanh véi phuong
phép xir Iy noén bang calcium ionophores. Két qua cho thay, ca 2
phuong phap déu cai thién sy hoat hoa noan nhung hPLC{ duoc
danh gia c6 tinh hi¢u qua cao hon calcium ionophores.

3.2. Déu én sinh hoc

Tiém ning st dung PLCE nhuy mot ddu an sinh hoc da dugc
thé hién trong cac nghién ctru vé phan tich va danh gia hinh thai
cting chirc nang cua tinh tring & ngudi. PLCC dd 1am dau 4n biéu
hién trong mot nghién ctru p dung k¥ thuat danh gia hinh thai tinh
tring di dong (MSOME) trén cac tinh tring dau tron [7]. Cac két
qua phan tich dinh luong dbi véi tinh tring da dugc xir 1y bang
k¥ thuat mién dich huynh quang cho thdy, tong ham luong cua
PLC{ biéu hién trong tinh tring dau tron dugc va khong dwoc lya
chon boi MSOME c¢6 sy khac biét dang ké [4, 7]. Ngoai ra, nhom
nghién ctru con cho biét, viéc lwa chon tinh trung dau tron co su
biéu hién cua PLCC bang MSOME c6 thé tac dong dén hiéu qua
didu tri cuia mot ART khéc 1a k¥ thuat tiém tinh tring c6 chon loc
(IMSI). Theo d6, MSOME c¢6 thé lya chon nhiing tinh tring dau
tron c6 ham lugng PLCC du dé kich hoat noan, khi nhing tinh
trung nay dugc st dung trong IMSI thi ty 1€ thy tinh dugc cai thién
ma khong can ap dung phuong phap AOA sir dung hoa chét [7].
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Trong mdt bao céo, J. Kashir va cs (2013) [16] da trinh bay
két qua phan tich dinh lwrong huynh quang ddi véi PLCC trong tinh
trung cua nhiing nguoi dan 6ng c6 kha nang sinh san binh thuong
va nhitng bénh nhan nam diéu tri ICSI thét bai do thiéu hut yéu t6
hoat hoa noan. Cu thé, ty 1€ trung binh cua tinh trung khée manh
¢6 sur biéu hién cia PLC (82,6%) cao hon ty 1é trung binh ciia tinh
tring c6 su biéu hién PLC{ ¢ nhitng bénh nhan (27,4%) (p<0,05).
Trong mdt bao cdo khac, S. Yelumalai va cs (2015) [17] nhén xét
¢6 trong quan dong bién giira ty 16 thy tinh sau ICSI v6i tong ham
1u0ng cta PLCC, kiéu khu tra cua PLCC va ty 18 tinh tring dung
dé diéu tri ICSI c6 su biéu hién cua PLCC. Viéc phan tich va danh
gia céc bién dinh lwong ciia PLCC trong cac béo céo trén cho thay,
enzyme nay co thé thuc hién vai trd nhu mot ddu an sinh hoc dé
tién lugng ty 1€ thy tinh cua nhirng bénh nhan didu tri ICSI[1, 3, 4].

Tru6e ddy, chung t6i di sir dung PLCC nhu mot dau 4n sinh
hoc dé danh gia sy anh huong cua cac diéu kién bao quan tinh
tring bang hoa chét 1ong dén kha ning hoat hoa nodn va khoi
dong su phat trién phoi som [18]. Dé thuc hién muc tiéu nghién
ctru, ching t6i tién hanh bao quan tinh tring ciia lon trong hoa chat
O cac nhiét o 4, 14 va 24°C véi thoi gian bao quan tbi da la 48
gio. Bing cach st dung cc chit nhuém huynh quang, ching toi
nhén thay mang sinh chat bao quanh khu virc acrosome va post-
acrosome cua tinh tring dan bi pha huy néu kéo dai thoi gian bao
quan. Chung t6i ciing di xac dinh kiéu khu tra cua PLC( trong
tinh trung cua lon la khu vuc acrosome va khu vuc post-acrosome.
Péang chu y, cuong do tin hiéu huynh quang hién thi kiéu khu tra
ctua PLCC va ham lugng PLCC trong tinh trung dugc bédo quan &
cac muc nhiét do déu bi suy giam theo cac muc do khac nhau khi
tang thoi gian bdo quan (hinh 5).

Sau khi sir dung cac tinh tring di bao quan dé thyc hién ICSI,
chling t6i ghi nhan ty 1¢ hoat hoa noan, ty 1¢ hinh thanh tién nhan
duc, ty 18 phat trién phoi dén giai doan blastocyst dat gi tri cao nhat
ddi véi truong hop tinh tring dwoc bao quan ¢ 24°C trong 18 gio.
Nhu vay, ching t6i két luan rﬁng, viéc bao quan tinh tring cia lgn
bang hoa chét 1ong trong diéu kién thich hop s& pha hity méang sinh
chét cta tinh tring, phong thich nhanh ham lwong PLC( vira du
& hoat hoa nodn va cai thién sy phat trién phoi sau khi ICSI [18].
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Hinh 5. Kiéu khu trG ctia PLCZ trong tinh trung cua lgn sau khi
bao quan & nhiét do theo th&i gian (A) va anh hwéng ciia ham
lwong PLCT dén két qua thu tinh, ty Ié tao phdi nang sau khi
ICSI (B) [18].
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4. Két luan

Khi giai doan hoat hoa nodn khong thé dién ra theo cach tu
nhién do yéu t6 khoi dong bi khiém khuyét thi cac phwong phap
tao song dao dong Ca?* nhan tao co thé dugc xem xét sir dung dé
khac phuc van dé. Viéc chura ¢ bét ky nghién ciru nao trong nudc
hodc qudc t& chimg minh xir 1y noén bang hoa chat s& c6 hai cho
phoi va cac thé hé tré em sinh ra Ia tin hiéu dang mimg cho céc cip
vo chong ¢6 ¥ dinh diéu tri hiém muon bang phuong phap AOA
nay. Trong khi cho doi nhitng nghién ctru danh gia toan dién hon
vé tinh hiéu qua va d6 an toan cta cac phuong phap AOA, mot giai
phap tiém ning khac cho cac trudng hop méc hoat héa nodn 1a sir
dung hPLCC nhu cong cu hd tro diéu tri 1am sang. Tuy nhién, bén
canh ké hoach g dung hPLC{ tir md hinh thi nghiém dén viéc
sir dung rong rai trong cac co s& hd trg sinh sin, qué trinh nghién
ctru hPLC(C can duoc thue hién cin than hon nhdm loai bo cac kha
ning gay hai cho té bao hay phoi.

Vige st dung PLCC nhu mot d4u 4n sinh hoc chén doan mang
tinh kha thi cao vi cac phuong phap phan tich dinh lugng chat
nay thuong chi yéu cau ap dung k¥ thuat mién dich huynh quang.
Bang cach sir dung PLC{ nhu mot cong cu tién lugng ty 1¢ hoat
hoa nodn, ty 18 thy tinh, phat trién phoi, cac quy trinh ART nhu
ICSI s& duoc thiét ké va thuc hién hop 1y hon, tir do tiét kiém thoi
gian va chi phi trong viéc diéu tri cac truong hop vo sinh nam.
Hon thé nira, sy so sanh két qua phan tich PLCC véi tinh dich d6
¢6 thé ding dé danh gia sirc khoe tinh tring ctia ca nam gigi khoe
manh va vo sinh.

Kha ning tao Ca?* vuot trdi trong noin nhung lai khong thé
hién bét ky hoat tinh xtc tic nio trong tinh tring da dit ra cau
hoi liéu trong tinh tring ¢6 chét e ché hoat dong cua PLCC hodc
¢6 ton tai mot yéu t6 chua duoc biét tir nodn c6 thé tuong tac vai
PLCC va cung tham gia khoi dong sy hoat hda noan trong thu
tinh? RO rang, nhitng thanh tyu vé sinh hoc phan ttr, sinh hoc té
bao, sinh hoc sinh san can dugc ap dung dbi voi cac nghién ciru
vé& PLC( trong tuong lai vi viéc kham phd enzyme nay khong chi
¢6 y nghia bd sung nhitng hiéu biét vé su thy tinh cua dong vat co
vii ma con thé hién céc tién bg 16n trong nghién ctru va thyc hanh
lam sang.

TAI LIEU THAM KHAO

[1] M. Nomikos, K. Swann, F.A. Lai (2017), “Fundamental role for sperm
phospholipase C { at mammalian fertilization”, The Sperm Cell, Cambridge
University Press, 12, pp.177-192.

[2] M. Nomikos, J. Kashir, F.A. Lai (2017), “The role and mechanism of
action of sperm PLC-zeta in mammalian fertilisation”, Biochemical Journal,
474(21), pp.3659-3673, DOL: 10.1042/BCJ20160521.

[3] A. Saleh, J. Kashir, A. Thanassoulas, et al. (2020), “Essential role
of sperm-specific PLC-zeta in egg activation and male factor infertility: An
update”, Frontier in Cell and Developmental Biology, 8(28), DOI: 10.3389/
fcell.2020.00028.

[4] J. Kashir (2020), “Increasing associations between defects in
phospholipase C zeta and conditions of male infertility: Not just ICSI failure?”,
Journal of Assisted Reproduction and Genetics, 37(6), pp.1273- 1293, DOI:
10.1007/s10815-020-01748-z.

TAP CHI

HOA HOC |/,
ONG NGHE | [Cl Nam 64(7) 7.2022

Khoa hoc Y - Duoc | Y hoc ¢cO SG mmmmmmnm

[5] C.M. Saunders, M.G. Larman, J. Parrington, et al. (2002), “PLCC: A
sperm-specific trigger of Ca2+ oscillations in eggs and embryo development”,
Development, 129(15), pp.3533-3544, DOI: 10.1242/dev.129.15.3533.

[6] W.M. Ramadan, J. Kashir, C. Jones, et al. (2012), “Oocyte activation
and phospholipase C zeta (PLC(): Diagnostic and therapeutic implications
for assisted reproductive technology”, Cell Communication and Signaling,
10(12), DOI: 10.1186/1478-811X-10-12.

[7] J. Kashir, N. Sermondade, C. Sifer, et al. (2012a), “Motile sperm
organelle morphology evaluation-selected globozoospermic human sperm with
an acrosomal bud exhibits novel patterns and higher levels of phospholipase
C zeta”, Human Reproduction, 27(11), pp.3150-3160, DOI: 10.1093/humrep/
des312.

[8]J. Kashir, L. Buntwal, M. Nomikos, et al. (2017), “Antigen unmasking
enhances visualization efficacy of the oocyte activation factor, phospholipase
C zeta, in mammalian sperm”, Molecular Human Reproduction, 23(1), pp.54-
67, DOI: 10.1093/molehr/gaw073.

[9] S.Y. Yoon, T. Jellerette, A.M. Salicioni, et al. (2008), “Human sperm
devoid of PLC, zeta 1 fail to induce Ca2+ release and are unable to initiate
the first step of embryo development”, The Journal of Clinical Investigation,
118(11), pp.3671-3681, DOI: 10.1172/JCI36942.

[10] E. Heytens, J. Parrington, K. Coward, et al. (2009), “Reduced
amounts and abnormal forms of phospholipase C zeta (PLCC) in spermatozoa
from infertile men”, Human Reproduction, 24(10), pp.2417-2428, DOI:
10.1093/humrep/dep207.

[11] J. Kashir, M. Konstantinidis, C. Jones, et al. (2012b), “A maternally
inherited autosomal point mutation in human phospholipase C zeta (PLC()
leads to male infertility”, Human Reproduction, 27(1), pp.222-231, DOL:
10.1093/humrep/der384.

[12] J. Escoffier, H.C. Lee, S. Yassine, et al. (2016), “Homozygous
mutation of PLCZ1 leads to defective human oocyte activation and infertility
that is not rescued by the WW-binding protein PAWP”, Human Molecular
Genetics, 25(5), pp.878-891, DOI: 10.1093/hmg/ddv617.

[13] N.T.T. Lan, M.C.M. Tam, T.T.T. Binh, et al. (2011), “Oocyte
activation with calcium ionophore after sperm injection into the oocyte
cytoplasm”, Medical News, 66(11), pp.3-6 (in Vietnamese).

[14] M. Nomikos, Y. Yu, K. Elgmati, et al. (2013), “Phospholipase CC
rescues failed oocyte activation in a prototype of male factor infertility”,
Fertility and Sterility, 99(1), pp.76-85, DOI: 10.1016/j.fertnstert.2012.08.035.

[15] R. Sanusi, Y. Yu, M. Nomikos, et al. (2015), “Rescue of failed
oocyte activation after ICSI in a mouse model of male factor infertility by
recombinant phospholipase C(”, Molecular Human Reproduction, 21(10),
pp-783-791, DOLI: 10.1093/molehr/gav042.

[16] J. Kashir, C. Jones, G. Mounce, et al. (2013), “Variance in total levels
of phospholipase C zeta (PLC-{) in human sperm may limit the applicability
of quantitative immunofluorescent analysis as a diagnostic indicator of
oocyte activation capability”, Fertility and Sterility, 99(1), pp.107-117, DOL:
10.1016/j.fertnstert.2012.09.001.

[17] S. Yelumalai, M. Yeste, C. Jones, et al. (2015), “Total levels,
localization patterns, and proportions of sperm exhibiting phospholipase C
zeta are significantly correlated with fertilization rates after intracytoplasmic
sperm injection”, Fertility and Sterility, 104(3), pp.561-568, DOI: 10.1016/j.
fertnstert.2015.05.018.

[18] N.T. Binh, N.V. Thuan, M. Miyake (2009), “Effects of liquid
preservation of sperm on their ability toactivate oocytes and initiate
preimplantational development after intracytoplasmic sperm injection
in the pig”, Theriogenology, 71(9), pp.1440-1450, DOIL: 10.1016/.
theriogenology.2009.01.018.

13



s Khoa hoc Y - Duoc |'Y hoc lam sang DOI: 10.31276/VIST.64(7).14-17

Bénh viém rudt man - mot dic diém hiém gip 6 tré nhi nhi
tai Bénh vién Nhi dong 2: bao cao mot truong hop
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Ngay nhédn bai 9/12/2021; ngay chuyén phan bién 13/12/2021; ngay nhan phan bién 5/1/2022; ngay chip nhan dang 10/1/2022
Tom tit:

Bénh nhin nam xuit hién tri¢u ching tiéu mau tir lic 8 thang tuéi. Triéu chirng: sot, tiéu 16ng, titu mau kéo dai,
chim ting truéng, thiéu mau, suy dinh dwong. Bénh nhin dwoc chin doan ban dau 1a nhiém trung dwong rudt va di
irng dam sira bo. Sau khi diéu tri tich cwe nhiém tring va ché d in giéi han, tiéu mau vin con dién tién lwgng nhiéu.
Bénh nhin dwgc thye hi¢n cac xét nghiém tim nguyén nhén tiéu mau kéo dai va ndi soi tiéu hoa. Két qua cho thay,
toc d ling mau (Vs) ting, albumin huyét thanh giam, ASCA dwong tinh, calprotectin phan ting >800 pg/g, ni soi
tiéu h6a dwdi ghi nhin viém loét siu toan by niém mac dai trwe trang, xuit huyét. Giii phiu bénh niém mac dai truc
trang loét qua 16p dwéi niém mac va xAm nhép té bao viém dii loai. Chan doan viém rudt man thé trung gian tai thoi
diém bénh nhan 19 thang tudi. Piéu tri véi li¢u phap dinh duong qua dwong rudt hoan toan (EEN), corticosteroid

va azathioprin duwong udng, sau 2 thiang bénh nhin khéng con tiéu mau.

Tir khéa: bénh viém rudt, roi loan da day rudt é tré em, suy dinh dudng, tiéu mau.

Chi s6 phdn loai: 3.2
1. Dat van de

Viém rudt man bao gém 3 dang bénh chu yéu la Crohn, viém
loét dai trang va viém rudt man thé trung gian. Viém rudt man
thé trung gian mo td bénh nhan bi viém rudt man nhung khong
0 sy phan bi¢t cac dac diém gitra bénh Crohn hay viém loét dai
trang mot cach ro rang [1, 2]. Déc diém ctia bénh viém rudt man
la nhitng dot tai phat va lui bénh khong dy doan trude dugce, co
thé kéo dai sudt doi. Mot sb yéu td nguy co tir méi truong da
dugc xac dinh 1a nhimg yéu to quan trong, quyét dinh tinh nhay
cam, lién quan dén ca khoi phat va tai phat ciia bénh nhu: tinh
trang dinh dudng, ché do an uéng va v¢ sinh c6 tac dong I1én
thanh ph?m h¢ vi sinh vat ciia duong tiéu hoa, tién can cat rudt
thira trudc do, nhiém tring chu sinh, truyén mau, st dung thube
tranh thai, hit thudc 14, cang thang. .. [3].

Phén loai bénh viém ruét dya vao do tudi khoi phat, bao gdm
viém rudt tré em (dudi 17 tudi), khoi phat sém (dudi 10 tudi),
khoi phat rat sém (dudi 6 tudi), khoi phat ¢ tré nhii nhi (dudi 2
tubi), khoi phat & tré so sinh (28 ngay tudi) [4]. Khoang 47,7%
tré xuat hién bénh ¢ do tudi 6-12, tudi trung binh khi chan doén
la 10,3+4,4. Su khoi phat cua viém rudt man o tré em 1a rat hiém,
chura t6i 1% trong tong s cac truong hop méic bénh. Tuy nhién,
cac két qua nghién ctru gan day cho thay, tan suét méc bénh ngay
cang ting & nhom tré nho, ngay ca & nam tudi dau tién [5].

Phan biét bénh Crohn va viém loét dai trang dua vao biéu
hién 14m sang, noi soi tiéu hoa va giai phau bénh. Khoang 10%
cac truong hop bénh nhan bi viém rudt man khong cé sy phan
biét gita bénh Crohn hay viém loét dai trang mot cach rd rang,
truong hop nay dwgc goi 1a viém rudt man thé trung gian hay
viém rudt man khong xac dinh [4, 6].

“Tac gia lién hé: Email: thieuhv@pnt.edu.vn
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Nhén c6 mét truong hop viém rudt man thé trung gian khoi
phat & nhém tudi nhii nhi vao diéu tri tai Khoa Tiéu hoa, Bénh
vién Nhi dong 2, chung t6i chia s¢ ca bénh 1am sang dé cing
tham khao va rut kinh nghiém.

2. Ca lam sang

Bénh nhan nam, 18 thang tudi, nhap vién vi tiéu phan dam
méu. Bénh sir: bénh nhan sbt ngay th 6, nhiét do cao nhét
39,5°C, tiéu phan l6ng 4-5 lan/ngay, phan vang 1in nhdy méu,
lugng nhiéu, ngudi nha dwa bénh nhi nhap Bénh vién Nhi dong 2.

Tién can: tir 8 thang tudi téi nay, bénh nhan tiéu mau kéo
dai va tai phat nhiéu 14n. Bénh nhén 6 tién can nhap vién 6 lan
trudc day vi tiéu mau kém sot v6i chdn doan xudt vién 13 nhiém
tring dwong rudt do vi khuan va theo ddi di tmg dam sita bo.
Bén canh diéu trj nhiém tring, bénh nhan dwoc hudng dan ché
do an g101 han (sir dung stra thily phan hoan toan va kiéng cac
thuc phdm tir bo, sira bo, trimg, hai san, cac loai dau). Tién can
dinh dudng: tir 8 thang t6i nay, bénh nhan khong ting can, ché
d6 an: bénh nhan uéng slta cong thic tur sau sinh, an dam luc
5 thang tudi véi da dang thuc pham, tir 9 thang tudi bénh nhin
thyc hién ché d¢ an giéi han. Tién can gia dinh khong ghi nhan
cac bénh ly di tng, viém rudt man hay bénh di truyén.

Bénh nhan dugc chan doan nhiém trung duong rudt do vi
khuén, di ung dam stra bo, suy dinh dudng, thiéu mau. Diéu tri
khang sinh tinh mach, ding sira thity phan hoan toan va ché do
an giéi han. Sau 43 ngay diéu tri, tinh trang nhidm tring d4 6n
nhung tiéu phan nhiy méau van con dién tién, bénh nhén tiéu
nhiéu hon (7-8 lan/ngdy, luong nhiéu). Bénh nhan duoc thuc
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Abstract:

An eight-month-old boy presented with bloody stool. The patient
had a fever, loose stools, bloody stool, growth retardation, anaemia,
and malnutrition. Preliminary diagnoses were enteric infections
and cow’s milk protein allergy. After aggressive treatment of the
infection and a restricted diet, the bloody stool is still profuse.
The patient was carried out tests to find the cause of prolonged
bloody stool and gastrointestinal endoscopy. Results showed
that erythrocyte sedimentation rate increased, serum albumin
decreased, ASCA positive, faecal calprotectin increased >800 pg/g.
Ileocolonoscopy revealed continuous mucosal inflammation of
the colon, starting from the rectum, and haemorrhage. Histology
showed deep ulcers and chronic inflammation. He was diagnosed
with chronic inflammatory bowel disease unclassified at nineteen-
month-old. Treatment with complete enteral nutrition therapy,
oral corticosteroids and azathioprine, after 2 months, the patient
no longer had bloody stool.

Keywords: bloody stool, gastrointestinal disorders in children,
inflammatory bowel disease, malnutrition.

Classification number: 3.2

|
hién céc xét nghi¢ém tim nguyén nhan tiéu dam mau kéo dai va
ndi soi tiéu hoa.

Chén doan xéac dinh viém rudt man thé trung gian, thiéu
méu, thiéu sét, suy dinh dudng. Bénh nhan duoc didu tri tan
cong véi corticosteroid dudng tinh mach, két hop EEN véi ché
d6 long trong 8 tuan.

Sau 16 ngay diéu tri, bénh nhan giam déan tiéu phan nhay
mau, ting can tr lai, chuyén sang corticosteroid va azathioprin
dudng udng va xuat vién. Tai kham tai thoi diém sau 2 thang,
bénh nhan khong con tiéu mau. Sau 4 thang, bénh nhan tiéu
phan vang sét, khong con céc triéu chimg tidu hoa, ting can tot,
khong con tinh trang suy dinh dudng va thiéu mau. Mot s dic
diém trudc va sau dicu tri duoc thé hién ¢ bang 1.
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Bang 1. Dac diém trwdc va sau diéu tri.

Triéu chimg Trude diéu tri Sau 2 théng diéu trj
S6t +
Tiéu long Tiéu long >6 lan/ngay
Tiéu mau +
Dau bung Dau hang ngay, anh huong hoat dong
Cén ngng Sut can, <-3 8D (6,4 kg) >-1SD (11 kg)
Chiéu cao <:28D (71 cm) >-1 8D (75 cm)
Tén thuong ngodi tiéu hoa
Sinh hoat Gii han sinh hoat
3. Ban luan

Bénh nhi khéi phat triéu chimg tiéu nhay méu tir 8 thang
tudi. Vi tinh chat hiém gip, bén canh do, sdt, tiéu long, tiéu
mau ciing 1a céc triéu chiing trong nhiém tring dudng rudt,
do d6 chung t61 khong dat chén do4n viém rudt man 1én dau
tién. Tai thoi diém nhép vién, két qua xét nghiém bach cau
l1a 17,0 K/ul, neutrophils uu thé, CRP 5 mg/l nén chan doan
dau tién 1 nhiém trung dudng rudt do vi khuan (bang 2).

Bang 2. Két qua can lam sang.

Xétnghiém Trate dibu tr gl“;l zt:ihé“g
WBC (Khul) 17 159
Neutrophils 947 943
Eosinophils (K/ul) 0,02 025
RBC (K/ul) 388 531
Hemoglobin (¢/dl) 8,06 112
Hematocrit (%) n 313
Platelet (K/ul) 719 460
CRP (mg/l) 5 16,1
Procalcitonin 0,06 0,05

Vs (gio 1/2 mm) 30/68 46/67
Albumin (g/dl) 256 38
Alpha-1-globulins (g/1) 5,46

Gamma-globulins (g/1) 1401

IgA(g) 331

M (g) 37

1 (KIU/) 19,

Calprotectin phan (ng/g) >800

ASCA Duong tinh

ANCA Duong tinh -

Soi phan Bach ciu (4+), hong céu (3+), khng tim thay ky sinh tring duémg rudt A tinh
Cy phin Amtinh Am tinh

NGi soi tiéu hoa trén

Khong ghi nhan ton thvong

Noi soi tiéu hoa dudi

Hau mon binh thuong; tryc trang, dai trang, manh trang: viém loét toan
b niém mac, cdc vet loét sau, xuat hién xen k€ suot dai trang, xuat
huyet; van hoi manh trang: khong ghi nhén ton thuong

Sinh thiét

Manh tring, dai tring [én, daitring ngang, dai tring xudng, dai tring
sigma, trye trang cd loét qua 6p dudi niém va xam nhap t¢ bao viém du
loai vdi nhiéu lympho bao

Ghi cht: ASCA: anti-saccharomyces cerevisiae antibody; ANCA: anti-
neutrophil cytoplasmic.
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Theo Hiép hoi Tiéu hoa, Gan mat va Dinh dudng Nhi
khoa chau Au (ESPGHAN), tré em nghi ngo viém rudt man,
nhiém trung duong rudt nén dugc uu tién loai tru trude khi
noi soi tiéu hoa. Can nudi cdy phan va loai trir cac tac nhan
Salmonella, Shigella, Yersinia, Campylobacter va Clostridum
difficile & tat ca bénh nhi, loai trir ky sinh tring ¢ nhimg viing
dich t& hodc sau khi du lich [2]. Chan doan nhiém trung duong
rudt khong nhét thiét phai loai trir chan doan viém rudt man
vi nhiéu truong hop dot bénh dau tién hodc dot bung phat cia
viém rudt man c6 thé bi kich hoat do nhidm trung [7].

Sau khi diéu trj khang sinh tich cuc, tinh trang nhiém tring
da on dinh, ciy phan nhiéu lan 4m tinh, bénh nhén tuan tha
ché d6 an gi6i han (st dung sira thity phan hoan toan va kiéng
cac thyc phdm c6 kha ning di (mg) trong 14 tuin. Chan doan
nhiém trung duong rudt va di tng thirc dn duoc loai trir, tuy
nhién bénh nhan van con tiéu mau véi luong nhiéu hon, thiéu
méu mirc d6 trung binh phai truyén mau (Hb 6,5 g/dl). Chung
to1 thuc hién cac xét nghiém tim nguyén nhan tiéu mau kéo
dai, bao gém viém rudt man tinh, lao rudt, suy giam mién
dich, bénh tu mién, ac tinh. Két qua xét nghiém cho théy, co
tinh trang viém man tinh duong ti€u hoa: Vs tang, albumin
giam, calprotectin phén tang cao (>800 pg/g). Calprotectin
phén tang khi méac bénh viém rudt man c6 lién quan dén su
xam nhdp vao niém rudt boi bach cau da nhan trung tinh.
Do nhay va d¢ dac hiéu cta calprotectin trong phan ¢ nhiing
nguoi bi bénh viém rudt dugc tim thay 1a 93 va 96% ¢ ngudi
16m, 92 va 76% ¢ tré em. Calprotectin phan m tinh c6 thé hitu
ich dé loai trir chan doan viém rudt man & nhiing bénh nhan c6
biéu hién dau bung hoic tiéu chay [8].

Bénh nhan duoc thuc hién ndi soi tiéu hoa trén va dudi.
Két qua noi soi tiéu hoa trén khong ghi nhan ton thuong &
thyc quan, da day, ta trang. Noi soi ti€u hoa dudi: tryc trang,
dai trang, manh trang Vlem loét toan bo n1em mac, cac vét loét
sau, xuat hién xen ké& sudt dai trang, xut huyet (hinh 1). Hau
mdn, van hdi manh trang khong ghi nhan tn thuong.

Hinh 1. Hinh anh néi soi dai trang: niém mac viém, xuat huyét,
nhiéu vét loét sau.

Két qua noi soi cuia bénh nhan phu hop véi chan doan
viém rudt man. Pac diém vi tri sang thuong chi khu tra ¢ dai
trang, bao gdm truc trang ma khong c¢6 tén thuong rudt non,
van hdi manh trang con nguyén ven, sang thuong lién tuc,
nhiéu 6 loét goi y bénh viém loét dai trang [9].
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Chung t6i sinh thiét 2 mau ¢ mdi vi tri manh trang, dai
trang 1én, dai tring ngang, dai trang xudng, dai trang sigma,
tryc trang. Theo hudng dan ciia cac to chirc uy tin thé gioi, tt
ca bénh nhan nghi ngo viém rudt man nén dugc sinh thiét it
nhit 2 mau tai mdi vi tri, bao gém 5 vitri ¢ dai trang (gém truc
trang) va 1 vi tri ¢ hoi trang [9]. Néu c6 ton thuong tai dudng
tiéu hoa trén, sinh thiét 2 miu tai thuc quan, da day, t trang.
Cac méu sinh thiét nén dugc ldy tir ca ving niém mac ton
thuong 1an niém mac binh thuong [10]. Gidi phau bénh cho
thay, lo¢t qua 16p dudi niém mac va xam nhap té bao viém du
loai v6i nhiéu lympho bao, bach cau da nhan trung tinh. Bac
diém bénh hoc ton thuong viém loét sau, xuyén qua 16p niém
mac rudt thuong gdp trong bénh Crohn, viém loét dai trang
ton thuong viém thuong khu tri tai 16p niém mac (hinh 2).

A 744 Jnkar

Hinh 2. Giai phau bénh niém mac dai trang xam nhap té bao
viém du loai v&i nhiéu bach cau da nhan trung tinh.

Téac gia K. Nakaya va cs (2020) [11] bao cao ré“mg, thoi
gian trung binh cia cac trigu chimg trudc khi chan doén viém
rudt man khoi phat ¢ tré nhil nhi 1a 6,5 thang. Tuy nhién, &
truong hop ndy, ching toi chin doan bénh nhi méic viém ruot
man tai thoi diém 19 thang tudi (11 thang ké tir lic xuat hién
tridu chimg dau tién) dua vao cc dic diém triéu chimg lam
sang, xét nghiém, ndi soi, giai phau bénh. O bénh nhi nay, viéc
chin doan ban dau gip kho khin vi cac triéu chimg tiéu mau
tuong tw ciing gap trong nhiém trung duong rudt va di tmg dam
sita bo, ty 16 mic ciing chiém da s va ngay cang gia ting. Vé
phan loai, chiing t0i 4p dung tiéu chuén Porto c6 chinh sira ctia
ESPGHAN, cu thé bénh nhan c¢6 hinh anh ni soi phu hop véi
viém loét dai trang c6 kém theo: cham phat trién chiéu cao <-2
SD, khong giai thich dugc bing cac bénh 1y khac, ton thuong
viém xuyén thanh, ASCA duong tinh va ANCA am tinh, bénh
nhan dugc chan doan xac dinh viém rudt man thé trung gian
[2]. Viém rudt man thé trung gian thuong gap hon ¢ nhiing tré
khoi phat bénh som (<6 tudi) voi ty 1¢ 11-22% so vai tré 1on
hon 1a 4-10% [12]. Hon nita, ¢ nhitng tr¢ khdi phat bénh sém,
bénh c6 khuynh hudng dién tién ning hon theo thoi gian, 25%
tré chan doan ban diu 1a viém loét dai trang hoac viém rudt
man thé trung gian, theo thoi gian theo ddi dugc phan loai lai
bénh Crohn [13]. Do d6, can cha y danh gia lai chan doan phéan
loai cia bénh nhan khi xuét hién cac triéu chiing méi hodc bénh
kém dap tmg diéu tri, tai phat.
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Bénh nhan dugce diéu tri ban dau v6i EEN va corticosteroid
duong tinh mach. EEN dugc dinh nghia 1a cung cap 100%
nhu cau nang lugng co ban dudi dang long bang dudng miéng
hay 6ng thong miii da day, voi viée kiém soat ché d6 an chat
chg dua trén do dai ngin ctia chudi polypeptide, acid amin
hay protein day du. EEN lam giam viém, chira lanh niém mac
rudt, thoi gian didu tri 6-8 tudn véi ty 1¢ dap mg 1am sang
xap xi 80% [14]. EEN cai thién tang truong, didu chinh sy
thiéu hut vi cht dinh dudng cing nhu cai thién cac tinh trang
bénh kém theo nhu lodng xuong va thiéu mau. ESPGHAN
khuyén cao EEN la phuong phap diéu tri dau tién cho tré bi
bénh Crohn ¢ giai doan hoat dong [15]. Bénh nhan cua chung
t6i duoc hoi chin bac sy chuyén khoa dinh dudng, an bang
dudng miéng két hop 6ng thong miii da day véi ché do an bao
gOm sira thiy phén, chao long, bd sung vitamin khoang chét,
acid béo chudi ngén trong 8 tudn. Bén canh d6, bénh nhan
dugc diéu tri methylprednisolon tinh mach 1 mg/kg/ngay.
Corticosteroid duoc st dung nhu liéu phap dau tay trong
viém rut man muc dg trung binh - nang, hay bénh Crohn
trong trudng hop khong thé thyc hién EEN, viém loét dai
trang khong dap tng v6i 5-ASA. Corticosteroid lidu khoi dau
dwa vao can nang, giam dan liéu khi bénh thuyén giam nhung
khong dugc qué 4 tuan. Corticosteroid chi nén sir dung trong
giai doan tin cong, khong nén sir dung nhu mot liéu phap
duy tri [16]. Chung t6i danh gia bénh nhan trong giai doan
hoat dong trung binh theo thang diém Chi s danh gia tinh
trang hoat dong cuia bénh Crohn ¢ tré¢ em (PCDALI) 1a 45. Bén
canh do6, bénh nhan c6 kem theo chém tang trudng, suy dinh
dudng ning va thiéu mau, do d6 ching t6i két hop diéu tri ca
EEN va corticosteroid. Sau 5 ngay diéu tri, tiéu mau giam.
Sau 16 ngay, bénh nhan thinh thoang con tiéu phan nhiy mau
luong it, ting can, diéu trj corticosteroid dudng udng két hop
azathioprin va xuat vién.

Co ché bénh sinh bénh viém rudt phuc tap, da dang do
nhleu yéu t6 két hop, bao gom gen, hé mién dich va cac yéu
t6 moi truong. Tit ca cac yéu to nay tac dong cong goép, hé
qua cudi cung 1a hoat héa hé mién dich & niém mac rut mot
cach khong kiém soat, cac yéu tb tién viém cytokines duogc
phong thich vao dng tiéu héa gay nén phan tmg viém man
tinh. Két qua diéu tri bang EEN va corticosteroid cho thay,
bénh nhan dap tng tbt, ting can, cac chi sb xét nghiém bién
ddi theo chiéu hudng tich cyc, giam mat protein qua rudt,
albumin méu tang tir 25,6 dén 38 g/1.

Tai kham tai thoi diém sau 2 thang, bénh nhan khong con
tiéu mau. Sau 4 thang, bénh nhan ti€u phan vang sét, khong
con céc trigu chimg tiéu héa, tang truong cn ning va chiéu
cao, khong con tinh trang suy dinh dudng va thiéu méu.

4. Két luan

Viém rudt man nén dugc nghi ngo ¢ tré co céc tri¢u chiing
tiéu hoa kéo dai hay tai di tai lai (dau bung, ti€u long, tiéu
mau, sut can) khong giai thich duoc. Bénh rat hiém gap ¢ tré
nhii nhi, tri¢u chung bénh da dang va trung lép vdi cac bénh Iy
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khéc nén gay khé khin va cham tré trong chin doan. Vi vay,
can can nhac noi soi tiéu hoa trén va dudi sém cung voi khao
sat mo hoc trong nhimg truong hop nghi ngd dé xac dinh,
chén doéan va diéu tri kip thoi.
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Dic diém xét nghiém huyét hoe va hinh tha t bio mau ngoai ¥ trén bénh nhdn lao pho
st dung thuoe lao ¢ ADR tai Beuh vien Phoi Trung wong tirthang 112021 dén thang 62021
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'Bénh vién Phéi Trung wong, 463 Hoang Hoa Tham, phwong Vinh Phiic, qudn Ba Dinh, Ha Ngi, Viét Nam
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Ngay nhan bai 8/11/2021; ngay chuyén phan bién 12/11/2021; ngay nhan phan bién 8/12/2021; ngay chip nhan dang 13/12/2021

Tém tit:

Dit vin dé: ADR (Adverse drug reactions) con dwoc goi 12 tic dung khong mong mudn ciia thudc. Cac ADR ciia thude
chéng lao kha phd bién, giy ra nhirng thay déi vé xét nghiém huyét hoc. Muc tiéu: nghién ctru dic diém mot sé chi sé
huyét hoc va hinh thai té bao mau ngoai vi trén bénh nhan lao ph61 str dung thude lao c6 ADR dugc diéu tri tai Bénh
vién Phoi Trung wong tir thang 1/2021 dén thang 6/2021. Doi twgng va phuong phap nghlen ciru: 134 bénh nhan lao
phdi dwoc chan doan sir dung thudc lao c6 ADR dleu tri tai Bé¢nh vién Phoi Trung wong bing phwong phap nghién
ciru md ta cit ngang. Két qua cho thiy, chi s6 hong ciu trung binh la 3,69+0,92x10'%1 & nam va 3,81:0,74x10'%/1 ¢ nit.
Luong huyét sic té trung binh 1a 102,42+26,44 g/l & nam va 96+22,81 g/l ¢ nir. Ty 1¢ thiéu mau 1a 73,47% ¢ nam va
61,11% & nik; chi s6 bach cau trung binh 13 11,88+6,38x10%/1; chi s tiéu ciu trung binh la 371,45+198,16x10%1. Hinh
thal thlr(rng gap hf)ng cau chudi tién, hinh bia va nhwoc s{lc, bach ciu trung tinh tang doan nhan, ting hat dic hiéu,
tiéu cau khong 10. Ket luan, bénh nhén lao ph01 st dung thudc lao co ADR bi thiéu mau, xuat hién bach ciu trung tinh

tang hat dic hiéu, tiéu ciu khong 10, hinh thai hong cau la chudi tién, hinh bia va nhuoc sdc.

Tir khéa: ADR thube lao, bach cau, hong cau, lao ph01, tiéu cau.

Chi sb phén loai: 3.2

1. Dt van de

Lao 1a mot bénh nhiém trung man tinh do vi khuén
Mycobacterium tuberculosis gay ra va la nguyén nhan gay
tir vong thir 3 trong cac bénh nhiém trung [1]. Bénh lao phai
diéu tri trong thoi gian dai lién tuc, qué trinh diéu tri doi hoi
ngudi bénh phai tuan tha nghiém ngit cac nguyén tic nhu:
bét budc phai phéi hop nhiéu loai thudc chéng lao theo phac
dd diéu tri, phai dung thudc dung liéu chi dinh, dung déu
dan va vao mot gio nhat dinh trong ngay, ding thude dii thoi
gian theo 2 giai doan tin cong va duy tri, thoi gian diéu tri
bénh it nhat 1a 6 thang dbi véi nhimng trudng hop lao théng
thuong [1].

Hau hét tat ca cac loai thude c6 hiéu lyc tt va duge ding
than trong nhung ciing c¢6 thé giy ra cac phan tng c6 hai
khong mong muén. Cac ADR ctia thude chdng lao kha phd
bién, gy ra nhiéu kho khan trong diéu tri.

Theo T6 chirc Y t& Thé gidi (WHO), mét loai thudc co
ADR 14 “c6 bt ky phan tmg nao dbi vi mot loai thube doc
hai va ngoai y mudn, xay ra ¢ lidu lwong thuong duoc sur
dung véi nguoi du phong, chan doéan hodc diéu tri bénh,
hodc dé diéu chinh chirc nang sinh 1y [2].

Viée st dung cac phac dd diéu tri nhiéu thudc trong bénh
lao c6 ADR ¢ cac mirc d6 nghiém trong khac nhau, chang

“Tac gia lién hé: Email: nihbt.nlh2010@gmail.com
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han nhu c6 thé gay thiéu mau do tc ché hodc pha hity hong
cau va sy thay ddi vé cac chi s6 huyét hoc dong vai trd quan
trong trong cung cip nhitng ddu hiéu dé chan doan, danh gia
tién lugng va theo doi diéu trj trén 1am sang bénh nhan st
dung thudc lao cd ADR. Do do, cac tac gia thuc hién dé tai
nay véi muc tiéu nghién ctru dic diém mot s6 chi sé huyét
hoc va hinh thai té bao mau ngoai vi trén bénh nhan lao phéi
sir dung thudc lao c6 ADR dugc diéu tri tai Bénh vién Phoi
Trung wong tir thang 1/2021 dén thang 6/2021.

2. B6i igng va phuong phap nghién ciiu
2.1. Poi twong
134 bénh nhan lao phéi sir dung thude lao ¢6 ADR.

Céc tiéu chuan chon bénh nhén: Nhiing bénh nhan tu
17 tudi tré 1én, moi duge chan doan méc lao phdi tir thang
1/2021 dén thang 6/2021, dang ding thudc chdng lao hang
1va2.

Tiéu chudn logi trir: Cac bénh nhan c6 bénh hé théng
hay mic bénh vé& mau.

2.2. Phwong phap nghién cuu

Thiét ké nghién ciru: Nghién ciru mé ta cit ngang (tai
thoi diém bénh nhan sir dung thudc lao c6 ADR nhép vién).
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Abstract:

Background: ADR (Adverse drug reactions) is also
known as an adverse drug effect. ADRs of anti-
tuberculosis drugs are quite common, causing
changes in haematological tests. Objective: to study
the characteristics of some haematological index
and peripheral blood cell morphology in pulmonary
tuberculosis patients with tuberculosis drugs with ADR
who were treated at the National Lung Hospital from
January 2021 to June 2021. Subjects and methods: 134
patients with pulmonary tuberculosis were diagnosed
with tuberculosis drugs with ADR at the National
Lung Hospital using a cross-sectional descriptive study.
Results showed that the mean erythrocyte index was
3.69+0.92x10'%/1 in men and 3.81+0.74x10'*/1 in women,
mean haemoglobin was 102.424+26.44 g/l in men and
96+22.81 g/l in women. The rate of anaemia was 73.47%
in men and 61.11% in women. Average white blood cell
count was 11.88+6.38x10%1, average platelet index was
371.45+£198.16x10°/1. Common morphology: roulaux
cells, target cells and hypochromic RBCs. Neutrophils
increase segmentation and granulocytosis. Giant
platelets. Conclusion: pulmonary tuberculosis patients
with tuberculosis drugs with ADR have anaemia,
appearance of granulocytosis, giant platelets, rouleaux
cells, target cells and hypochromic RBCs.

Keywords: platelets, pulmonary tuberculosis, red blood
cells, tuberculosis drugs with ADR, white blood cells.

Classification number: 3.2
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Pia diém va thoi gian nghién ciru: Tt thang 1/2021 dén
thang 6/2021 tai Bénh vién Phoi Trung wong.

Cdc chi s6 nghién ciu:
Théng tin chung: tudi, gidi tinh.

Chi s6 té bao mau ngoai vi: s6 lwong hong cau (x10'%/1);
ndng d6 huyét sic t6 (g/1); sé luong bach cau (x10%/1); sb
luong tuyét dbi bach cu doan trung tinh, bach cau lympho,
bach cau mono (x10%/1); s6 lugng tiéu cau (x10%/1).

Hinh thai t€ bao hong cau, bach cau va tiéu cau trén tiéu
ban nhud¢m giemsa.

Thu thip dit liéu va nghién civu cdc bién: Bénh nhan st
dung thudc lao ¢6 ADR trong nghién ctru nay duogc xac dinh
tir hd so bénh an, bai diéu tra vién 1 (bac sy Khoa Huyét hoc
va Truyén mau) va duoc xac minh boi diéu tra vién 2 (bac
sy Khoa Lao h6 hip). Thiéu mau duoc dinh nghia khi ndng
d6 hemoglobin (Hb) dudi 130 g/l & nam hodc dudi 120 g/l
& nir [3]. Giam bach cau dugc dinh nghia khi sb luong bach
cau it hon 4x10%1 [3]. Giam tiéu cau duoc dinh nghia khi sb
luong tiéu cau it hon 150x10%/1 [3].

Vat liéu va phirong tién nghién ciru:

Chuan bi mau va do luong cic bién sb: Miu mau tinh
mach tr cac khoa lam sang dugc cho vao 6ng nghiém nhya
¢6 sin chat chéng dong EDTA-K2 (1,85 mg/ml) dé tong
phén tich t& bio mau ngoai vi. Kéo 2 lam mau dan tir mau
mau trong 6ng nghiém nhya c6 sin chat chéng dong ED-
TA-K2 d& 1am tiéu ban nhuém giemsa xem hinh thai ctia cac
té bao méau ngoai vi va dém ty 1¢ % cac thanh phan bach cau.
Mau xét nghiém méau ngoai vi thuc hién dung theo quy trinh
ky thuat duoc phé duyét boi Giam déc va Hoi dong Khoa
hoc va Pao duc cua Bénh vién Phoi Trung wong.

Dung cu: may dém té bao ty dong XN1000i (Sysmex,
Nhat Ban) dé xét nghiém cac chi s6 t& bao mau ngoai vi;
kinh hién vi OLYMPUS BX43.

2.3. Xir Iy 56 ligu

Céc s liéu duoc xur Iy theo phuwong phap théng ké y hoc
trén chuong trinh SPSS 20.0. Cac bién sb dinh lugng dugc
trinh bay theo gia tri trung binh va d¢ léch chuan (£SD). Céac
bién sb dinh tinh dugc trinh bay theo ty 1& %.

3.Kétqua
3.1. Dac diem vé tudi va gioi

Dic diém vé tudi va phan bd theo gidi tinh cia nhom
bénh nhan nghién ctru dugc trinh bay ¢ bang 1.
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Bang 1. Phan b6 tudi trung binh va giéi tinh ctia nhém bénh
nhan st dung thuéc lao c6 ADR.

Cdac chi so bach cau, tiéu cau cua bénh nhan su dung
thuoc lao co ADR:

Nhém Bénh nhan Bang 5. Cac chi s6 bach cau, tiéu ciu cta bénh nhan st dung
X+SD 53,14+16,88 thuéc lao c6 ADR (n=1 34).
Tudi Tu(?i thap nhrét 17 Chi sé Bénh nhan (Xtsp)  Thipnhdt  Cao nhit
Ui G0 e , 87 $6 lugng bach chu (x10°) 11,8826,38 171 2251
Nam S0 lugng (n) 98 Bach céu doan trung tinh (x10%1)  8,73+5,69 0,17 18,41
Ty 1¢ (%) 73,13 Bach ciu Lymphocyte (x101)  1,37+0,53 0,09 489
Gigi tinh & $6 lugng (n) 36 Bach ciu Monocyte (x10%/1) 1,540,83 0,08 3,6
Ty 18 (%) 26,87 S6 lugng tiéu cau (x10°/1) 371,45+198,16 25 979
Ty 1¢ nam:nir 2,72:1

Két qua bang 1 cho thdy, d6 tudi trung binh ciia cac bénh
nhan 14 53, trong d6 bénh nhan c6 tudi thap nhit 1a 17 va cao
nhét 14 87. 98 bénh nhan 1a nam (chiém 73,13%) va 36 bénh
nhén 1a nit (chiém 26,87%), ty 1& nam:nir 1a 2,72:1.

3.2. Dac diem te bao mau ngoai vi

Cdc chi s6 hong cau ciia bénh nhdn sit dung thuéc lao
0 ADR:

Bang 2. Cac chi sé héng cau cta bénh nhan sir dung thuéc
lao c6 ADR.

Chi sb Bénhnhan (Resp)  Thipnhdt  Caonhit
L N 369092 L7 )
6 luong héng clu (x10%) o S : :
Ni 381074 203 515
L Nam  102,42:264 55 152
Lugng huyét sac to (Hb) (g/1 e
g huyetsac 6 (t5) ¢1) NE 968l 6 146

Két qua bang 2 cho thiy, s6 luong hong cau va huyét sic
to0 ctia cac bénh nhan ADR thudc lao trong nghién ctru déu
giam so véi gidi han binh thuong.

Pdc diém thiéu mau cua bénh nhéan sir dung thuée lao
0 ADR:

Bang 3. Dic diém thiéu mau cta bénh nhan s dung thudc
lao c6 ADR.

R Nam (n=98) Nir (n=36)
Dic diem

' n % n %
Ty Ié thiéu mau n 7347 2 61,11

Két qua bang 3 cho théy, ty 1¢ thiéu mau ¢ nam cao hon
o nit, khac bi¢t c6 y nghia thong ké véi p<0,05.

Thay d6i hinh thdi dong hong cau cia bénh nhan sie
dung thuoc lao co ADR:

Bang 4. Thay d6i hinh thai dong hdng cau ctia bénh nhan st
dung thuéc lao c6 ADR.

Hinh thai Tén s6 (n) Ty 18 (%)
Hf”)ng clu nhuge séc 19 14,18
Hong cu chudi tién 35 26,12
Héng ciu hinh bia 32 23,88

Ty 1¢ bénh nhan c6 hong ciu chudi tién cao nhat la
26,12%, tiep dén 1a hong cau hinh bia (chiém 23,88%), thap
nhat 1a hong cau nhuogc sac (chiém 14,18%) (bang 4).
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Trong céc chi s6 vé bach cau duoc thu thap, sb lugng
bach cau, bach cau doan trung tinh, bach cau monocyte ctia
cac bénh nhan nghién ctru déu tang (bang 5).

Bang 6. Thay déi vé cac chi sé bach cau, tiéu cau cta bénh
nhan st dung thuéc lao c6 ADR.

Trinh trang Tinsd(m) Ty 1¢ (%) (X=SD) (g/l)
Bach cdu doan trung tinh >8,0x107/1 47 35,07 12,56+4,33
Bach cu doan trung tinh <4,0x10%/1 7 5,22 2,63+1,27

S6 lwong tiéu cau <150x10%1 24 17,91 1252+111,56
S6 Iwong tiéu cau >450x10%1 12 8,95 651,25£141,45

Két qua bang 6 cho thdy, ty 16 bénh nhan ADR thuﬂ(‘)c lao
¢6 tang bach cau doan trung tinh 1a 35,07%, giam ti€u cau
1a 17,91%.

Bang 7. Thay déi vé hinh thai bach cAu, tiéu ciu cua bénh
nhan st dung thudc lao cé ADR.

Hinh dang Tén s6 (n) Ty 18 (%)
Bach ciu doan trung tinh tang hat dac hi¢u 7 5,22
Bach ciu doan trung tinh tang doan nhan 6 4,48

Tiéu cau chua truéng thanh 33 24,63

O bénh nhan st dung thudc lao c6 ADR, ty 1€ co tiéu
ciu chua truong thanh (tiéu cau khong 16) kha cao (chiém
24,63%), bach cau doan trung tinh tang hat dac hi¢u va tang
doan nhén 1an luot 14 5,22 va 4,48% (bang 7).

3.3. Dic diém vé hinh thdi té bao hoc mdu ngoai vi trén
cdc bénh nhan s dung thuoc lao c6 ADR

Céc hinh thai dong hdng cau dugc thé hién & hinh 1-3.
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Hinh 1. Héng ciu nhwoc sic.
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Hinh 3. Hdng cau hinh bia.
Céc hinh thai dong bach cau dugc thé hién & hinh 4 va 5.
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Hinh 5. Bach ciu doan trung tinh ting chia doan.

Hinh anh tiéu cau chua truong thanh dugc thé hién &

hinh 6.
e 5
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Hinh 6. Tiéu ciu chwa trwéng thanh.
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4. Ban luan
4.1. Vé tudi va gidi tinh ciia bénh nhin nghién civu

Tudi trung binh ctia bénh nhan 1 53,14+16,88, tudi nho
nhét 14 17, 16n nhét 14 87. C6 98 bénh nhan nam (73,13%)
va 36 bénh nhan nit (26,87%). Trong 134 truong hop bénh
nhan lao phéi su dung thudc lao c6 ADR diéu tri tai Bénh
vién Phéi Trung wong, céc tac gia nhan théy, ty 1¢€ bénh nhan
nam cao gap 2,72 lan bénh nhan nit. Két qua nay tuong
ddng vai nghién ctru cia M. Banerjee va cs (2015) [4] trén
227 bénh nhan lao phdi tai An D9, ¢6 179 bénh nhan nam
(chiém 78,85%) va 48 bénh nhan nir (chiém 21,15%). Két
qua nay c6 thé do thoi quen sinh hoat ctia nam gii ding
nhiéu chét kich thich (thudc 14, thudc 1o, ruou bia...) nhiéu
hon nit gidi, da [am anh hudng dén strc khoe, dac biét 1a hé
thdng mién dich cia co thé bi suy yéu nén ty 18 tai hoat dong
cua bénh lao cao hon.

4.2. Vé dic diém cdc chi so té bao mdau cia bénh nhan
lao phoi

Bénh nhan lao phéi trong nghién ctru ¢ sb lugng hong
ciu va nong d6 Hb trung binh ciia nam va nit déu giam
$0 vOi nguoi binh thuong. Bén canh d6, bénh nhan nam bi
thiéu méau (73,47%) cao hon bénh nhén nir (61,11%) (bang
3). Nam 2013, nghién ctru cua P.J. Yaranal va cs (2013) [5]
ciing cho két qua tuong tu.

Thiéu méau & bénh nhan lao phéi do sy xam nhap cua
vi khudn dan dén viéc hoat hoa cac té bao lympho T va dai
thuc bao lam san sinh céac cytokines nhu interferon gamma
(INF-gamma), alpha (TNF-alpha), interleukin-1 (IL-1) va
IL-6. Cac cytokine ndy s& lam cho sit chuyén vao dy trix
trong hé thong lién vong ndéi mo, dan dén sy giam ndng do
sit trong huyét trong, do d6 han ché sy tong hop Hb, trc ché
su tang sinh t& bao gc hong cau va san xuit erythropoietin
lam e ché tay xwong gy thiéu mau. Ngoai ra, TNF-alpha
truc tiép gay hai h(‘)ngr cau va lam giam tudi tho cua té bao
hong cau. Vi vay, thiéu mau do nhiém trung v€ co ban la
thiéu mau thiéu sit, két hop véi kha ning ting sinh dong
hong cau dé bu dép cho thiéu mau.

S6 lugng bach cau trung binh ctia bénh nhan lao phdi str
dung thudc lao c6 ADR ting, trong d6 bach ciu doan trung
tinh, bach cau monocyte cua cac bénh nhan nghién ctru déu
tang (bang 5 va 6).

Sau khi thuc bao vi khuan, dai thuc bao phan huy vi
khuén va trinh dién khang nguyén cho cic t& bao lympho
(chu yéu 1a T-CD4); cac té bao T-CD4 sau khi nhan dugc
tin hidu cac khang nguyén, chiing trg thanh cac té bao hoat
hoa va tiét ra IL-2 khoi dong mot loat cic phan tmg mién
dich tiép theo, gitip co thé tiéu diét vi khuédn lao. Do d6, mot
mat bach cau | mpho dap tmg mién dich trung gian qua té
bao va dé lai dau an mién dich, sau khi thye hién chiic nang
thi bi giam. Mét khac, vi khuan lao vao co thé ciing gay nén
tinh trang nhiém trung, nén bach cAu mono tang dé thuc bao
khang nguyén vi khuan.
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Trong nghién ctru cia S. Igbal va cs (2015) [6], 22,4%
bénh nhan c6 s6 luong bach cau trén 11,0 g/l; 72,4% bénh
nhan tang bach cau trung tinh, chi c6 27,6% co s6 luong
bach cau trung tinh dui trung binh.

Pdi v6i bidu hién giam tiéu cau, nhiéu co ché phdi hop
duoc dua ra nhu doc tinh mién dich cua thude va cac co ché
tu mién khac, tinh trang xo héa tay, tao u hat trong tity va
cuong lach [7]. Nguyén nhéan giam sb luong tiéu cau c6 thé
con do hién tuong mién dich do qua trinh san xuat khang thé
khang tiéu cau, dan dén giy két dinh tiéu cau, hoat hoa bd
thé dan dén hién tugong thuc bao tiéu cau [8]. Ngoai ra, giam
s6 luong tiéu cau con do thudc chong lao giy ra sau 6-7
ngay ddi v6i nguoi dung thude 1an dau tién va trong vong
vai gio' ¢ nhirng bénh nhan nhay cam [9].

4.3. Vé ddc diém hinh thdi té bao mdu ciia bénh nhén
lao phoi c6 ADR thuoc lao

Céc ty 1€ hinh thai trén tiéu ban nhu¢m giemsa mau
ngoai vi ctia bénh nhan lao phdi c6 ADR thudc lao dugc
thé hién & bang 4 va 7. Céc hinh anh duogc thé hién ¢ hinh
1-6 cho thay, nhidu bénh nhén lao phdi st dung thudc lao
¢6 ADR trong nghién ctru ctia ching t6i c6 hinh thai hong
cau bat thuong. Cac dang hinh thai hong cau thuong gip
bao gdm: hdng cau nhugc sic voi MCHC giam dudi 320
g/, khoang séang giita hdng cau 16n hon 1/3 té bao va nhat
méu c6 19 bénh nhan, chiém ty 1¢ 14,18%; hong cau hinh
bia (ting ty s6 dién tich bé mat hong ciu so véi thé tich)
v6i hinh dang giéng bia ban, thuong nhuoc sic, dé v& do
giam thdm thau, bién loan mang hong cau; hong cau chudi
tién v6i nhidu hong cau két thanh coc: xuét hién timg dam
nhu ddng tién xu do xo hoa tay, gy ting sinh tuy khac hodc
hoi ching loan sinh tiy (myelodysplastic syndromes), thiéu
hut sit ¢6 35 bénh nhan, chiém ty 18 26,12%. V& hinh thai
bach ciu chi yéu trong nghién ctru ciia chiing t6i 13 c6 cac
bach cau doan trung tinh tang chia doan trén 5 doan chiém
4,48%; d6i khi c6 cac bach cau doan trung tinh tang hat dac
hiéu (ty 1& 24,63%). Hinh thai tiéu ciu chi yéu 1a xuét hién
tiéu cau khong 16 chiém ty 18 24,63%.

S& di trén bénh nhan lao phdi ¢é nhiéu hinh thai hong
cu nhu vay co thé 1a do qua trinh viém man tinh, roi loan
hap thu, thiéu sit kéo dai, rc ché tily xuong, rdi loan tong
hop Hb trong tiy... Dbi v6i bénh nhan giam bach cau hat
trung tinh trong lao, bén canh nguyén nhéan do suy tity nhiéu
tac gia ciing dé xuét thém co ché giam bach cau hat do
nguyén nhan ty mién [10].

5. Két luan
Nghién ctru trén 134 bénh nhan lao phdi sir dung thude

lao c6 ADR vao diéu tri tai Bénh vién Phoi Trung uvong,
chung t6i c6 dugc két ludn nhu sau:
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1. Chi s6 hong cau trung binh: 3,69+0,92x10'%/1 & nam
va 3,81+0,74x10'%/1 ¢ nit. Luong huyét sic td trung binh:
102,42+26,44 g/l & nam va 96+22.81x10'/1 & nir. Ty 18
thiéu mau 73,47% & nam va 61,11% ¢ nit.

2. Chi sb bach cau trung binh: 11,88+6,38x10%/1.
3. Chi s6 tiéu cau trung binh: 371,45+198,16x10/1.

4. Hinh thai thuong gip: hong cdu chudi tién, hinh bia va
nhugc sac; bach cau trung tinh tdng doan nhan, tang hat dac
hiu va tiéu cau khong 16.

Ty 1& ¢6 thay d6i hinh thai ciia cac t& biao mau ngoai vi
trén cac bénh nhan lao phéi su dung thudc lao c6 ADR kha
cao, do do cac bénh nhan lao phéi trude khi diéu tri bé‘mg
thudc chdng lao nén dwogc lam xét nghiém huyét do dé tién
lugng co thé xay ra phan tng c6 hai ciia thue.
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Hesperidin bao vé té bao HEK293
trong mo hinh ton thwong than cap in vitro

Vii Thi Thu*, Ngb Thi Hai Yén
Truong Dai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha N¢i, 334 Nguyé~n Trai, phuong Thanh Xudn Trung, quan Thanh Xudn, Ha N¢i, Viét Nam

Ngay nhan bai 10/5/2022; ngay chuyén phan bién 13/5/2022, ngay nhén phan bién 27/5/2022, ngay chép nhan ding 1/6/2022

Tom tiit:

Trong nghién ctru nay, té bao biéu md thin HEK293 dwoc sir dung dé gy mé hinh bénh thiéu mau than cép in vitro.
Hoat tinh sinh hoc ciia Hesperidin (Hes) dwgc danh gia thong qua ty 1¢ song ciia té bao HEK293 va ham luwgng lipid
mang trong ty thé (cardiolipin). Két qua cho thiy, Hes (ndng d¢ 4-32 pM) lam ting dang ké kha ning sdng cia té
biao HEK293 ¢ nhém mé hinh bénh so véi di chirng (p<0,05). Pic biét, nhém té bao dwge tién xir 1y véi Hes (ndng
dd 4 va 8 uM) truée giai doan thiéu 6xy - tai cung cap 6xy c6 ham lwgng cardiolipin cao hon so v6i nhom té bao md
hinh bénh nhung khong dwgc xir ly voi Hes. Két qua thu dwec da buéc d?u_l chi ra ring, Hes c6 thé 12 hoat dwoc tiém
niing trong viéc bio vé té bao HEK293 va ty thé ciia té bao nay chdng lai ton thwong do thiéu dxy - tai cung cap dxy.

Tir khéa: cardiolipin, HEK293, Hesperidin, ty thé.
Chi s6 phén logi: 3.5

1. Dét van dé

Tén thuong than cp (acute kidney injury) lién quan dén su
suy giam dot ngot (vai gio dén vai ngay) mirc loc cu than, din
dén tich tu doc t6 trong mau [1]. Cac nghién ctru dich t& hoc da
chig minh ring, ton thuong than cap thuong phat trién thanh
bénh than man tinh va la yéu t6 ting tién trién cua bénh than
giai doan cudi, do vy chi phi diéu tri 1a rat 16n [2]. C6 nhiéu
nguyén nhan gay ton thuong than cp, trong do c6 thé ké dén
ton thuong thiéu mau cuc bo than hay con goi la ton thuong
thiéu oxy [3]. Trong giai doan thiéu hay nhdi mau cuc bo, giam
lugng mau nudi dudng md 1am mo bi tén thuong [4]. Do vy,
viéc tai tudi mau kip thoi sau nhdi mau 1a can thiét dé ctru ving
md, té bao bi tén thuong do thiéu mau cuc bo. Tuy nhién, viéc
tai thong dong mau, tai cung cdp oxy ciing c6 thé lam trim
trong hon nhiing ton thuong truéc d6 [5]. Cho dén nay, sinh ly
bénh cua ton thuong than cip do thiéu méau - tai twdi mau van
dang tiép tuc dugc 1am r3. Bén canh dd, nghién ctru sang loc
hoat dugc méi ¢6 tic dung phong va giam ton thuong do thiéu
mau - tai tudi mau ludn dugce cac nha khoa hoc quan tam va
phat trién.

Ty thé 1a bao quan sinh ning luong chinh cua t& bao va
dong vai tro quan trong trong qua trinh smh Iy bénh thiéu mau
- tai tu:0’1 mau than [6]. Do Vay, duy tri 6n dinh chuc nang ty
thé 1a can thiét dé giam thiéu ton thuong ddi véi té bao biéu mo
than cling nhu han ché tién trién ctia bénh. Thuc té, nghién cuu
sang loc duoc chét c6 tac dung bao v¢ than co co ché tac dong
nhim dich ty thé d3 dat dwoc mot sd thanh tuu nhung cling rat
can tiép tuc duoc mé rong nghién ctru hon nira [3].

“Tac gia lién hé: Email: vithu2015@gmail.com
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Hes la mét flavanon glycosid (flavanon-7-rhamnoglucosid)
va chiém ham luong cao trong vo ciia qua thudc chi Cam chanh
[7]. Hes duoc ching minh 1a c6 nhiéu tic dung sinh hoc nhu:
khang viém [8], khang virus [9], chong 6xy héa [10] va ndm
[11]. Hes cling dugc ghi nhén 1a c6 vai tro quan trong trong cai
thién kha ning ghi nhé [12], bio vé té bao than kinh trude anh
huong cua methotrexate [13], bao vé mot 36 co quan trudc ton
thuong thiéu méau - tai tugi mau [14, 15]. Tuy nhién, co s khoa
hoc vé tac dung bao vé hudng dich ty thé ciia Hes trong mo
hinh bénh thiéu mau théan in vitro st dung té bao HEK293 con
chua rd. Trong nghién ctru nay, chung t6i khao sat tic dung cua
Hes trong mé hinh bénh than cap in vitro (thiéu 6xy - tai cung
cap 6xy, HR) bang viéc phén tich ty 18 song ciia té bao HEK293
ciing nhu thanh phén lipid mang ty thé cia té bao nay.

2. Doi twong, vat liéu va phuony phap nghién ciiu
2.1. Déi twong, vit liéu

Dong té bao biéu mé phoi than ngudi HEK293 (ATCC® -
USA) dugc cung cip b("yi Trudng Pai hoc Inje, Han Quéc. He
(C,H,,0, ) dugc cung cap boi Vién Duoc lidu c6 d tinh khiét
95% (HPLC, tinh theo % dién tich dinh) [16]. Nghién ctru dugc
thuc hién tai Trung tdm Khoa hoc Su séng, Khoa Sinh hoc,
Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi.

2.2. Héa chit, thiét bi

Moi trudong nudi té bao Dulbecco’s Modified Eagle Medium
(DMEM, Gibco, M¥); dém phosphate buffered salin (PBS,
Gibco, My); huyét thanh phoi bé (Fetal bovine serum, FBS,
Gibco, My); kit phan tich té bao (Cell Counting Kit-8, CCK-8,
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In this research, HEK293 cells were subjected to a
hypoxia-reoxygenation (HR) model in vitro. The protective
effects of hesperidin (Hes) were evaluated by assessing
the cell viability value and the mitochondrial cardiolipin
content. In contrast to the HR-subjected cell group, Hes
(concentrations of 4-32 pM) significantly improved the
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than the group of disease model cells but not treated with
Hes. These preliminary results showed that Hes could be a
potential compound in protecting HEK293 cells and their
mitochondria against HR injury.
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Dojindo, Nhat Ban); chat nhudm chi thi cardiolipin mang ty thé
10-N-nonyl acridin orange (NAO, Invitrogen, M¥); khang sinh
Penicillin-Streptomycin (PS, Gibco, My); dung méi Dimethyl
Sulfoxide (DMSO, Sigma, M¥); dia nudi céy 60x15 mm, 90x20
mm, dia 96 giéng trong (SPL- -Life Sciences, Han Québc), dia 96
giéng den (Corning, M¥); ti 4m CO,; kinh hlén Vi s0i ngugc
Axiovert (Carl Zeiss, Duc); may doc dN fa 96 giéng Spectramax
plus 384, Tristar 2; cac thiét bi, vat tu tiéu hao khac.

2.3. Phwong phdp nghién ciru

Nuéi té bao HEK293: té bao biéu mo than nguoi HEK293
dwoc nudi trong moi truong DMEM 4,5 g/l glucose ¢ bo sung
10% FBS va 1% PS ¢ 37°C va 5% CO,. Moi truong nudi dugc
thay méi sau 2 ngay cdy chuyén. Mau te bao dwoc cdy chuyén
khi mat d9 che phu dia nudi dat khoang 80%.

M6 hinh bénh than cdp in vitro bang CoCl,: M6 hinh bénh
than cip in vitro (thiu oxy - tai cung cap oxy, HR) duoc tao
bang cach sir dung CoCl, [17, 18]. Té bao HEK293 dugc nudi
voi mat do 10 té bao/ gleng Sau 24 gid nudi, mau té bao tiép
tuc dugc chia thanh 2 nhom nhu sau:

1) Nhom dbi chimg: t& bao HEK293 duoc nudi trong diéu
kién binh thuong (DMEM, 10% FBS, 1% PS, 37°C va 5%
CO,) trong 48 gi¢ ti€p theo.
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2) Nhom thur nghiém: Té bao HEK293 dugc nudi trong
moi truong chira CoCl, ndng do 25-800 uM trong 24 gio aé
mo phong diéu kién thleu oxy. Tiép d6, nhom té bao nay duoc
chuyén sang diéu kién nudi binh thuong (DMEM, 10% FBS,

1% PS, 37°C va 5% CO,) trong 24 gio dé mo phong giai doan
tai cung cap Oxy. Hiéu qua hoat dong cua m6 hinh dugc danh
gia bang cach phan tich kha ning song ctia té bao (kit CCK-8).

BPanh gid kha ndng séng ciia té bao bang kit CCK-8: Ty 18
song cua té bao dugc xac dinh gian tiép thong qua kit CCK-8
v6i nguyén Iy 1a WST-8 (theo hudng dan sir dung). Cac miu té
bao ¢ cac nhom thi nghiém duge t v6i dung dich CCK-8 trong
1-4 gio, & 37°C. Mau té bao dugc do bang may doc dia & budc
song hap thy 450 nm [19]. Mdi thi nghiém duoc lap lai 3 lan.

Panh gid thanh phan cardiolipin: Cardiolipin dugc do gidn
tiép bang kit huynh quang NAO. Té bao HEK293 duoc nudi
trong dia 96 giéng thanh den, ddy kinh trong (10*té bao/giéng,

37°C, 5% CO ,)- Céc méu té bao HEK293 duge nhudm NAO
nong d6 0,1 pM (ex/em: 495/519 nm) trong 30 phut & nhiét
d phong. Sau budc rira bing PBS, mat d6 huynh quang NAO
dugc xac dinh bang may doc dia 96 giéng. MGdi thi nghi¢m
dwoc lap lai 3 1an.

Ddnh gid tac dung ciia Hes doi véi kha ning song ciia té
bao HEK293 ¢ diéu kién binh thiwong: Té bao HEK293 duoc
nudi trong dia 96 giéng trong (mat do 10* té bao/giéng). Sau 24
gi0 nuodi, moi truong cli duge loai bo, té bao tiép tuc nudi trong
mbi truong chira Hes & cac nong do 2-128 uM trong 24 gio. Tai
cudi thoi gian thi nghiém, ty 1¢ té bao song & cac ndng do thir
nghiém ctia Hes duoc danh gia bang kit CCK-8. Trong nghién
ctru ndy, Hes duoc hoa tan trong DMSO va dugc bd sung vao
moi truong nudi & cac néng d0 Iyra chon. Mai thi nghiém duoc
lap lai 3 lan.

Panh gid tic dung ciia Hes doi voi té bao HEK293 trong
dieu kién thieu oxy - tai cung cap oxy. Trong thi nghiém nay,
cac mau té€ bao duoc chia thanh cac nhoém sau:

1) Nhém ddi chimg: Té bao HEK293 dugc nudi lién tuc
trong diéu ki¢n thuong trong 72 gio.

2) Nhom thir nghiém: sau 24 gio nu6i binh thuong, té bao
HEK293 tiép tuc dugc chia thanh: i) Nhom DMSO (CoCl,
+ DMSO 0,1%): té bao dugc nudi trong mdi truong cb chua
DMSO 0,1%. Sau 24 gi¢ nu6i, CoCl, (300 uM) duoc b6 sung
vao moi truong nudi trong 24 g10’ tlep theo. Sau do, moi tru(mg
chira CoCl, bi loai bo, té bao tiép tuc dugc nudi ¢ diéu kién
binh thuong trong 24 gio. ii) Nhom Hes (CoCl,+ DMSO 0,1%
+ Hes): trong giai doan tién xir 1y, t& bao HEK293 duoc nudi
trong mdi trudng DMEM chira Hes & dai nong do 2-64 pM
trong 24 gio. Sau d6, cic mau té bao HEK293 nay tiép tuc
dugc nudi trong moi trudng co chira CoCl, (300 uM) trong 24
gio tiép theo. Sau 24 gio nu6i m6 phong giai doan tai cung cap
oxy, ty 18 sdng cua té bao dwoc danh gia biang kit CCK-8. Him
luong cardiolipin mang trong ty thé dugc danh gia bang kit
NAO. Mbi thi nghiém duoc 1dp lai 3 lan.
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2.4. X Iy s0 liéu

Cac phan mém Excel 2016 va Origin 8.5 duoc sir dung dé
xir Iy thong ké. S6 lidu dugc trinh bay dudi dang X+SD (X: gia
tri trung binh, SD: d¢ 1éch chuén). Su khac biét dugc phan tich
bang Anova, Tukey's test. p<0,05 phan anh su khéc biét c6 y
nghia thong ké (gi tri p lay theo hai phia).

3. Két qua va ban luan
3.1. Hiéu qud hoat djng ciia mé hinh bénh thin cip in vitro

Trong nghién ctru nay, m hinh thiéu méau than cip (HR) in
vitro duge thjé't lap bqéng cach su dung CoCl, nh?m} mo phong
diéu kién thi€u 6xy. Anh huong cua CoCl, ¢ cac nong do khac
nhau dugc danh gia thong qua ty I¢ song cua té bao HEK293
trong diéu kién HR (hinh 1).
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Hinh 1. Ty lé §6ng cua té'bao HEK293 trong méi trwong chira
CoCl,. BC (doi 'chL’rng): té bao dwoc nudi trong dieu kién t{inh
thwong; CoCl,: té bao dwoc nudi trong méi trwong c6 CoCl, & nong
do 25-800 uM trong 24 gio; *: p<0,05 so v&i BC.

Két qua thé hién & hinh 1 cho théy, ty 18 séng ctiia nhom té
bélg HEK293 khi dugc nu6i 24 gio trong moi truong c6 CoCl,
(ndng d6 200-800 pM) giam manh so voi ty 1€ nay dugc ghi
nhan ¢ nhom té bao dugce dung lam ddi chimg (p<0,05). So véi
nhom ddi ching (100%), ty 16 séng cua té bao HEK293 khi
duoc nudi trong mdi truong chira CoCl, 200 va 800 uM lan
luot 1a 82,04+2,51% va 5,53+1,59. Su giam ty 1€ song nay c6
thé lién quan dép tac dong cua CoCl, trong vigc 1am tér}g qué
trinh san sinh goc 6xy tu do, gidm di¢n thé mang ty thé, hoat
hoéa enzym caspace-3, kich thich sy chét theo chuong trinh cia
té bao, tir 46 gay ton thuong va gay chét té bao [20, 21]. Tuong
tu nghién ctru truge day [17, 18], két qua nghién ciru thé hién
mo hinh HR gdy boi CoCl, hoat dong hiéu qua va co the st
dung dé nghién ctru sang loc cac hgp chat c6 tac dung bao vé¢
té bao HEK293 trong diéu kién bénh 1y. Dua vao két qua thu
duoc, néng dg CoCl, (300 HM) duoc lua chon dé gay mo hinh
bénh trong céc phan tich tiép theo.

3.2. Tdc dung ciia Hes déi véi té bao HEK293 trong diéu
kién binh thuong

Tac dung ctia Hes ddi véi té bao HEK293 trong diéu kién
binh thuong dugc danh gia qua két qua ty 1¢ té bao sng trong
moi trudng nudi c6 chira Hes ndng do 2-128 uM (hinh 2).
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Hinh 2. Ty Ié séng cla té bao HEK293 trong méi trwedng nudi
binh thwong cé chira Hes. DC: t& bao dwoc nudi trong didu kién
thwerng; DMSO: té bao dwoc nudi trong méi trudng ¢ chira DMSO
0,1%; Hes: t& bao dwoc nudi trong mai trudng cé chira Hes & ndng
do 2-128 uM; *: p<0,05 so véi BC.

Két qua cho thdy, ty 1¢ séng cua té bao HEK293 trong céc
nhoém DMSO va Hes (ndng do 2-64 pM) khéac biét khong co
¥ nghia théng ké so vai ty 1& nay ¢ nhom dbi chimg (p>0,05).
Piéu nay thé hién Hes 2-64 uM gan nhu khong gay doc ddi voi
té bao HEK293. Hon nita, viéc st dung DMSO 0,1% khong
anh huong toi két qua phan tich thi nghiém. Nguoc lai, khi
duoc nudi trong mdi trudng co b sung Hes ¢ ndng do 128 pM,
ty 1¢ song clia nhom té bao HEK293 giam con 75,9+4,35%
so véi dbi chimg (100%, p<0,05). Didu nay chung to, Hes &
ndng d6 cao (128 pM) gy doc té bao HEK293. Trén co so két
qua nay, dai ndng do 2-64 pM cua Hes dugc chon ding cho
cac phan tich sau hon vé tac dung cua hop chét ddi vai té bao
HEK293 trong mo6 hinh HR.

3.3. Tic dung ciia Hes doi v6i ty 1¢ song ciia té bao
HEK293 trong moé hinh bénh thin cd'p in vitro

Trong giai doan thiéu mau, sy thiéu 6xy 1a nguyén nhan cha
yéu gly ton thuong va chét té bao. Trong nghién ciru nay, tic
dung cua Hes d6i voi HEK293 trong mé hinh thiéu méau than
HR in vitro duoc x4c dinh thong qua phan tich sy thay dbi ty 18
séng cua té bao (hinh 3 va 4).

HR+DMSO+Hes 2 M

HRDMSOHes 430

Hinh 3. Hinh anh té bao HEK293 trong mé hinh bénh than thiéu
oxy - tai cung cap 6xy va xiv ly Hes. DC: té bao dwoc nubi trong
didu kién thuwong; HR+DMSO: té bao mé hinh HR dwoc nudi trong
diéu kién c6 DMSO 0,1%; HR+DMSO+Hes: t& bao mé hinh HR
dwoc nudi trong diéu kién cd DMSO 0,1% va bé sung Hes ndng do6
2-64 uM. Anh dwoc chup bdi vat kinh 10X, thwdc do 100 um.
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Hinh 4. Ty Ié séng cla té bao HEK293 trong mé hinh bénh
than thiéu oxy - tai cung cap 6xy va xtr Iy Hes. DC: té bao duoc
nubi trong didu kién thudng; DMSO: té bao mé hinh HR dwoc nudi
trong di&u kién c6 DMSO 0,1%; Hes: t& bao mé hinh HR dwoc nudi
trong diéu kién c6 DMSO 0,1% va bd sung Hes ndng dd 2-64 uM;
*: p<0,05 so v&i DMSO; sb 1an I3p lai thi nghiém la 3.

Tuong tu két qua anh chup hinh thai mau té bao (hinh 3), nhém
DMSO ¢6 ty 1& té bao séng giam con 58,39+5,4% so vai ddi chimg
(p<0,05, hinh 4). Tién xtr Iy v&i Hes & cdc ndng d6 2,4, 8, 16,32 va
64 (uM) trong 24 gio trude khi giai doan thiéu oxy - tai cung cap
oxy gitip ty 1¢ song ciia té bao HEK293 ting, véi cac gid tri lan luot
la 66,20+3,09, 70,71+6,19, 71,29+3,14, 72,18+3,64, 71,41£3,16
va 64,98+1,04%. Nhu viy, ty 1é song ting va c6 khac biét dang
ké khi miu té bao duoc tién xtr 1y v6i Hes & céc ndng do 4, 8, 16
va 32 uM (p<0,05). Mt khac, ty 18 song cua té bao trong cic mau
duogc bd sung Hes 6 ndng do 4, 8, 16 va 32 uM 1a kha twong duong
(p>0,05). Tuong t vi cac nghién ciru gan day vé Hes [16, 19],
Hes 6 ndng d 4 va 8 pM tiép tuc duoc ding dé phén tich diéu kién
tac dong toi uu ciia hop chat.

Két qua thu duoc cho thy, Hes co tiém ning trong viée bao
vé té bao HEK293 chong lai nhﬁ’ng ton thuong than cp trong mo
hinh bénh str dung CoCl,. biéu nay ¢ thé duoc 1y giai do Hes co
tac dung chong oxy hoa [10] chéng viém va chong lai sur chét theo
chu trinh ciia té bao [22]. Tac dung ciia Hes d6i véi té bao HEK293
14 khé tuong dong véi tac dung bao vé ciia hoat duoc nay di véi té
bao co tim chudgt H9C2 trong nghlen cuu trude day [16, 19]. Kha
ning bao vé té bao HIC?2 trong diéu kién thiéu 6 Oxy - tal cung cip
oxy ciia Hes 1a do hop chét nay ¢6 tac dung béo ton cu trac, chic
nang ty the va glam s hinh thanh gdc 6xy tu do. Két qua cong bd
véty 1e t& bao séng ciing khang dinh vai trd cia Hes trong viéc cai
thién ton thwong gay ra boi thiéu mau - ti twdi méau than in vivo
[23]. Nghién ctru ndy d cung cip dan liéu vé kha ning bao vé ciia
Hes chéng lai ton thuong than do thiéu mau - ti twéi mau giy ra
thong qua con duong tin hiéu TLR-4/NF-kB / iNOS [23]. Gan day,
vai trd chdng 6xy héa ciia Hes ciing dugc cong bd trong nghién
ctru vé thiéu méau - tai tu6i méau than in vivo [24]. Nhom chudt mo
hinh bénh dugc bd sung Hes c6 mirc biéu hién cac enzyme c6 tac
dung chéng 6xy hoa cao hon nhém chudt md hinh bénh khong
duogc bd sung Hes [24]. Trong nghién ctru hién tai, vai tro cia Hes
trong viéc bao vé té bao HEK293 chdng lai ton thuong do HR
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bude dau duoc lam r3. Két qua thu dugc ¢ thé 1a co so tién dé cho
céac nghién ciru sdu hon dé xac dinh co ché sinh hoc cua hoat duge
nay trong mo hinh bénh Iy than cap.

3.4. Tdc dung ciia Hes doi véi ty thé té bao HEK293 trong mé
hinh bénh than cap in vitro

Vai trd ctia Hes ddi véi ty thé ciia té bao HEK293 dugc danh
gia thong qua ham luong lipid (cardiolipin) tham g1a cdu triic mang

trong ty thé. Ham luong cardiolipin dugc do gian tiép dua vao gia
tri mat do huynh quang NAO (hinh 5).
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Hinh 5. Mat dd huynh quang NAO cula té bao HEK293. BC: té
bao dwoc nudi trong diéu kién binh thwerng; DMSO: té bao mé hinh
HR dwoc nudi trong diéu kién co DMSO 0,1%; Hes: t& bao mé hinh
HR dwoc nudi trong diéu kién cé DMSO 0,1% va bd sung Hes ndng
dd 2-64 uM; *: p<0,05 so v&i BC; *: p<0,05 so véi DMSO; s6 1an 14p
lai thi nghiém la 3.

Cardiolipin 1a phospholipid dong vai tr0 quan trong dbi voi
viée duy tri 6n dinh cu tric va hoat dong chirc ning nang ty thé
[25]. Trong bénh thiéu méau - tai tuéi mau than, sy ting stress 6xy
héa ty thé dan dén su 6xy hoa cardiolipin, qua d6 anh hudng toi
hoat dong ctia chudi van chuyen dién tr va qua do lam roi loan
hoat dong chirc ning ty thé [26], tham chi c6 thé giy chét té bao.
Do vay, viéc bao toan thanh phan cardiolipin c¢6 vai trd quan trong
gitip giam thiéu ton thuong ddi vai ty thé va té bao than trong bénh
thiéu mau tai tudi mau.

Két qua cho thdy, gia tri mat d6 huynh quang NAO cta nhom
t& bao duoc tién xtr Iy v6i Hes 0 ndng do 4 va 8 uM ting va co gia
trj 1an luot 1a 72,57+1,13% va 80,79+1,43% (% so voi ddi chimg,
hinh 4). Cac gi tri nay 1a cao hon déng ké so v6i nhom DMSO
(60,51+7,66%, p<0, 05). Nhu vay, Hes ¢ cac nong do4vag uM cod
kha ning bao ton cardiolipin mang ty thé trong ton thuong gy ra
do HR, qua d6 lam ting kha ning chdng 6xy hoa va bao toan hiéu
qua hoat dong cuia chuSi van chuyén dién tir [26, 27]. Bén canh do,
két qua ciing chi ra ring, ty 16 mat d6 huynh quang NAO ctia nhom
t& bao duoc tién xir Iy voi Hes 8 pM cao hon so véi nhom té bao
duoc tién xir 1y voi Hes 4 uM (hinh 4). Tuy nhién, sy khac biét nay
1a khong dang ké (p>0,05). Két qua nay kha phu hop voi sy thay
d6i ty 1é sdng cia té bao HEK293 & trén.

Nhu vay, két qua cho thiy Hes c6 kha nang bao vé té bao biéu
mo thdn HEK293 va 6n dinh cau tric mang ty th¢. Tuy nhién,
nghién ciru hién tai chua danh gia co ché tac dong ¢ cap do phan
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tir ctia Hes trong viéc bao vé té bao HEK293 chdng lai ton thuong
HR in vitro.

4. Két luan

Nghién ctru ndy budc dau da cung cap sb lidu vé vai tro ciia
Hes ddi voi té bao HEK293 trong mé hinh thiéu mau than cp in
vitro. Hes & nong do 4 va 8 HM c6 tac dung lam giérn ty 1& té bao
HEK?293 trong diéu kién thiéu 6xy - tai cung cap Oxy thong qua
viéc bao toan thanh phan cardiolipin mang ty the Két qua cd thé
14 tién d& cho cac nghién ctru danh gia sau hon vé co ché tic dung
cua Hes trong mé hinh bénh lién quan.

LO1 CAM ON

Chung t6i xin chan thanh cam on Trung tdm Khoa hoc Sy
séng, Khoa Sinh hoc, Truong Dai hoc Khoa hoc Ty nhién, Pai hoc
Qudc gia Ha Noi di tao diéu kién dé thuc hién nghién ctru; chan
thanh cam on GS Han Jin di ting nhom nghién ctru mau té bao
HEK293, PGS.TS Phuong Thién Thuong va TS Nguyén Thi Ha
Ly da cung cép tinh chit Hes, TS Pham Thi Bich va ThS Nguyén
Trung Chirc d3 h trg chuén bi mét s didu kién nghién ctru.
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Tom tiit:

Tiéu duong (Diabetes mellitus - DM) 1a mgt bénh man tinh khong lay, dang gia ting nhanh chong, nhit 1 & nhirng
nuéc dang phat trién va tré thanh ganh ning bénh tit toan cau. Dleu 1am cho bénh DM tré nén nghiém trong chinh
1a cac bién ching caa né. Trong y hoc tai tao, li¢u phap te bao gbc dwge danh gia 13 mot phwong phap méi diéu tri
hiéu qua cac bién chirng cia DM. Té bao goc c6 nguon goc tir tly xwong (Bone marrow - BM) dwgc xem la mgt irng
cw Vlen sang gia trong li¢u phap nay. Tuy nhién, ban thin BM ciing bi dnh huéng béi bénh ly DM vi né cé thé phat
trién mot bénh 1y vi mach va bénh thin kinh twong ty nhw cac md khac cia co thé. Bai bao tong quan nay cung cap
mjt s6 thong tin vé dic diém ciia cac loai té bao goc tir BM va vai tro cia chung ¢ bénh DM: ching bi anh huéng
nhu thé nao boi su toan ven cia BM, tlem ning va ung dung cia té bao goc tir BM trong dleu tri cac bién chirng cia

DM. Trén co sé dé, nhém tic gia dé xuét mot so phwong phiap méi dé toi wu héa liéu phap té bao goc

Tir khéa: bién chig tiéu dwong, té bao gbc, tiéu dwong, tiy xwong.

Chi s6 phén loai: 3.5
1. Dat van deé

DM 1a mét réi loan chuyen héa dac trung boi ducmg
huyét cao. Tang duong huyét man tinh gy ra cac bién
chung kho luong, co ty 1€ tir vong cao, bénh DM duogc coi
1a mot trong nhiitng can bénh nguy hiém nhat hién nay. Trén
toan thé gidi hién c6 khoang 387 tri¢u ngudi mac bénh DM,
duy kién nim 2030 ty 1€ tir vong do can bénh nay s€ dung thu
7 trén toan thé giéi. O Viét Nam, 10 nam tro lai ddy, bénh
nhan DM tang khoang 5,54% va ngay cang tré hoa [1].

Tang duong huyét man tinh giy ra cac bién ching nhu
tim mach, dong mach ngoai bién, loét, suy thdn man... lam
tang ty I¢ tir vong ciling nhu ganh ning bénh tat. Hién nay,
v&i sy phat trién ctia nén y hoc hién dai, da cé nhiéu phuong
phap méi duoc nghién ciru trong diéu tri cac bién ching
DM nhung van chwra mang lai hiéu qua cao. Liéu phap dua
trén té bao géc ¢6 nhiéu htra hen trong viée diéu tri cc bién
chung DM. Gan day, trén the gioi ¢6 nhleu cong trinh cong
bb tiém nang ctia té bao gbe co ngudn gbe tir BM trong didu
tri mot sd bién chimg DM va mang lai hiéu qua dang ké [2].

Trong bai tong quan ndy, chung t6i tom tit ngén gon vé
ddc diém cua té bao gbc tir BM va nhiing thanh tyu (mg
dung té bao gdc c6 ngudn gde tir BM trong didu tri cac bién
chimg DM. Chung t6i ciing thao luan vé nhitng wu va nhugc
diém cia liéu phap té bao gbc tir BM, dic biét la nhimng
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phét hién méi vé cac bién chimg thudng gap ciia DM ciing
anh huong dén BM va gay ra nhiing han ché trong viéc huy
dong té bao trong qua trinh diéu tri. Cudi cing, ching toi dé
xuit mot so giai phap kha thi dé cai thién phwong phap tri
liéu bang té bao hién tai.

2.Té bao ydc co ngudn gac tir BM va cac 6 (niches) té hao goc

BM la ngudn chira té bao gbc da tiém ning cua con
ngudi (HPSCs) trong co thé ngudi truong thanh, cung cap
mot vi mdi trudng cu thé dé duy tri trang thai “gdc” cua té
bao. O day, chung t6i cung cAp cai nhin tong quan ngin gon
vé quan thé té bao va t6 chirc cua chung trong cac 6 cia BM.

2.1. Té bao géc tao mdau (HSC)

HSC 1a mot quan thé khong dong nhat, co thé tao ra bat
ky té bao méau nao. Ching duoc dinh nghia 1a t& bao gbc
truong thanh, da tiém nang va c6 kha niang tw d6i méi. Dya
trén kha niang khoi phuc lai quan thé té bao mau khi ghép
vao dong vat duoc chiéu xa, 2 qu?m thé HSC khac nhau da
duogc xac dinh 1a HSC ngin han short-term HSCs (ST-HSC)
va HSC dai han long-term HSCs (LT-HSC) [3]. O ngudi,
CD34 1a dau 4n ddc trung cua HSCs va dugc sir dung dé
chon loc quan thé HSCs cho cac thir nghiém liéu phép té
bao 1am sang. Viéc chon loc té bao mau c6 CD3* va khang
nguyén Lin- cho phép thu dugc lwong té bao mang hoat tinh
tién than hay tinh gbc cao nhat. Hon nita, cac quan thé thu
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Abstract:

Diabetes mellitus (DM) has become one of the most
prevalent non-communicable diseases affecting people
around the world, growing rapidly, especially in developing
countries, and becoming a global health and economic
burden. The main complications of DM make it serious
for patients. In regenerative medicine, stem cell therapy
is highly regarded as a new method of effective treatment
of complications of DM. Stem cells derived from bone
marrow (BM) are considered to be a bright candidate for
this therapy. However, BM itself is affected by diabetic
pathologies, as affected BM could develop pathological
micro-vessels and neuropathy similar to the tissues of the
body. In this review, the authors provide information about
the characteristics of BM stem cells, assessing the role of
BM stem cells in DM: how they are affected by the integrity
of the BM, potential, and how they can be used to treat
these diabetic complications. Finally, the authors propose
new methods for optimising stem cell therapies.

Keywords: bone marrow (BM), diabetes mellitus (DM),
diabetic complications, stem cell.

Classification number: 3.5

duoc sau d6 co thé duoc lam giau hon nira béng cach chon loc
Thy1* (mét dau 4n co ban cua té bao gdc). B6 sung thém chon
loc CD38, CD45" va CD49" dé co thé giup nhan dang dugc
LT-HSCs. A.P. Kusumbe va cs (2014) [4] da chung minh, BM
HSCs tham gia truc tiép vao qua trinh tao mach méi, thay vi
chuyén d6i mot loai té bao nay sang loai té bao khac, c6 mdi
lién h¢ gitra cac té bao tao mau va té bao mach mau.

2.2. Té bao goc trung mé (MSC)

MSC 1a mot quan thé té bao da tiém ning dic trung
trong BM cling nhu trong mdt sO md truéng thanh khéc.
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Chung c6 hinh dang gidng nguyén bao soi, c6 kha ning ting
sinh cao, diéu hoa mién dich va biét hoa thanh cac dong té
bao chuyén biét nhu té bao xuong, sun. .., ngoai ra MSC con
¢6 tiém ning biét hoa thanh té bao than kinh va ndi mé [3].
Chung thudng biéu hién cic diu 4n cia té bao trung moé nhu
CD44, CD90, CD49, CD54, CD105, CD73, am tinh véi cac
dau 4n té bao tao mau nhu CD45, CD14, CD11b va céc dau
4n t& bao nd6i mo nhu CD144, glycoprotein da sic t6 (von
Willebrand factor - vWf) va protein bam dinh té bao mach
mau 1 (Vascular cell adhesion molecule 1 - VCAM-1) [5]...
Tir d6 cho thay MSC c6 nhiéu tiém ning Gmg dung trong y
hoc tai tao.

2.3. Té bao tién thin ni mé (EPC)

Cac EPC la nhitng té bao tao mach, 1an dau tién duge
phat hién vao nam 1997. Xac dinh EPC la mot tap hop con
ctia té bao bach cau/don nhan ¢6 thé nhan biét véi cac marker
ndi mo, nhu CD31, KDR hodc vWT{ [6]. Ching dugc coi 1a
mot quan thé khac cia cac EPC trudng thanh (Endothelial
colony forming cell - ECFC), khong ¢6 ngudn gbc tir tay va
gidng voi cac te bao ndi mo, ¢ kha niang chiing bt ngudn
tir cac té bao tién than lién quan dén mach mau. Vai tro cia
EPC chu yéu la paracrine hon 1a biét hoa thanh cac té bao
tao mach [7]. EPC da dugc nghién clru rong rai trén lam
sang nho vai tro hd trg clia ching trong qua trinh tao mach.

3. Hiéu gua diéu tri cac bién chiing DM bing té hao gdc co
nguon goc tir BM

3.1. Bénh vong mac trong DM

Bénh vong mac trong DM (Diabetic retinopathy - DR)
la nguyén nhan chinh gay suy giam thi luyc & nguoi trudng
thanh trong d6 tudi lao dong & cac nudc phuong Tay. Co
ché chinh cua DR c6 lién quan dén viéc mat pericyte (mot
loai té bao cung cap méi truong chéng viém va on dinh cho
cac té bao ndi md vong mac cua con ngudi). Trong giai doan
dau, DM lam suy yéu kha ning ty lam méi cua pericyte
va sy ton tai cta t& bao ndi mo, dan dén thiéu oxy ¢ vi
moi truong vdng mac. Diéu nay kich hoat sy di chuyén cta
yéu t6 kich thich giam 6xy lo (Hypoxia inducible factor - 1
alpha - HIF-10), tir d6 ddn dén biéu hién cua ting yéu t6
tang truong ndi mach A (VEGF-A). San xuat VEGF-A kéo
dai kich thich tan sinh mach, hinh thanh s¢o nguyén bao
s¢i va gay 10 ri thanh mach, dan dén bénh vong mac DM
(PDR) [8].

Liéu phap té bao da dwoc d& xuat nhu mot phuong phap
méi dé diéu trj PDR cho DM, trong d6 MSCs dugc coi nhu
mot trong nhiing g cir vién sang gia nhat. Nhidu nghién
ctru da chi ra su tuong duong gitta cdc MSCs va pericyte,
qua d6 giup MSC tré thanh té bao thay thé diy tiém ning.
Hon nita, MSCs ¢6 ngudn géc BM c6 kha ning biét hoa
thanh cac t& bao nhan kich thich 4nh sang va biéu mo sic
t6 vong mac trong in vitro va in vivo. Didu nay duoc coi 1a
quan trong cho sy thodi hoa than kinh, bao gom phan (g
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té bao than kinh dém, kich hoat vi t& bao than kinh dém va
té bao than kinh chét theo chuong trinh, dién ra & giai doan
dau ciia DR. Giai doan dau tién I/II cua thi nghi¢ém lam
sang st dung MSCs trong diéu tri viém vong mac sic t,
L. Quvacs (2017) [9] da cho thay, ghép MSC BM diéu tri
bénh vong mac sac t6 sau 6 tuan dleu tri nhan thay biét hoa
té bao nhén kich thich anh sang tdt, kich hoat microglia va
gliosis ctia cac té bao Miiller dd duoc tc ché. Trong nghién
cuu lam sang, R.C. Siqueira va cs (2015a) [10] da chung
minh sy cai thién tot trong diéu tri bénh nhan, tuy nhién
chi trong mét thoi gian ngin, vi sau 12 thang diéu tri ching
khoéng con hi¢u qua.

Bén canh cac MSC, CD34" va HSC ciing dugc xem nhu
mot nhan t6 thay thé 1y tuong. Ghép cic té bao CD34* cho
thiy twong tu nhu MSCs, kha niang phuc hdi mach mau vong
mac va tac dung bao vé té bao than kinh. Quan trong hon,
ghép té bao CD34" ¢6 ngudn géc BM 1a an toan va dung nap
t6t vé lau dai [9]. S.S. Park va cs (2012) [11] da cho thay, té
bao CD34" sau 8 thang ké tir khi ghép khong c6 diu hiéu cua
khéi u ndi nhin hodc phat trién mo bat thuong. E. Moisseiev
va cs (2016) [12] ghép té bao CD34* HSC sau 4 tuan nhan
théy té bao vOng mac phuc hdi nhanh, ngoai ra ho con nhan
thiy c6 su thay doi biéu hién hon 300 gen, chu yéu la nhimng
gen diéu hoa chirc niang cua té bao nhan kich thich 4nh sang
va chét té bao theo chuong trinh. Nhimng co s¢ d6 di cho thiy
tiém nang thir nghiém 1am sang & nhing bénh nhan bi mu
khong hoi phuc tir cac bénh 1y vong mac khac nhau, bao gf)m
ca DR. Trude day, R.C. Siqueira va cs (2015b) [13] da didu
tri cho bénh nhéan bj phu diém vang cua véng mac lién quan
dén thoai hoa diém vang vong mac, quan sat thiy su cai thién
trong biéu hién thi giac ciia bénh nhan.

3.2. Bénh co tim trong DM (DCM)

DCM duge dic trung boi ting khdi luong co va do day
thanh tht trai lién quan dén phi dai té bao co tim. Twong
tu nhu cac bién chimg DM khac, DCM c6 thé bit ngudn
tir sy thay doi chuyén hoa lién quan dén ting duong huyét
man tinh. Khang insulin ddn dén sy chuyén doi tir qua trinh
chuyén héa 6xy hoa glucose sang qua trinh 6xy hoa axit
béo tu do, doi hoi nhidu 6xy hon. Nhiing yéu td nay gy ra
thiéu mau co tim chuyén hoa yem khi, tir d6 tao ra nhiéu
chét chuyén hoa lactate va axit dan dén tich tu lipid, thay
dbi sy co bop co tim va apoptosis [14]. Strees 6xy hoa gia
tang va su hinh thanh san phém glycat hoa bén viing (AGE)
g6p phan gdy xo hoa va té bao chét theo chuong trinh, trong
khi sy xudt hién cua rdi loan chirc nang | ndi mo biéu hién 1a
thay d6i tinh thdm va ting bach cau, din dén phu va viém
co tim [14].

Liéu phap té bao c6 thé sé mang lai lgi ich cho DCM
thong qua cac co ché tai tao, pro-angiogen, chong xo hoa va
viém. Trong in vitro va in vivo, MSC c6 kha nang biét hoa
thanh té bao co tim. Trong nghién ctru ghép MSC & chudt
bi suy tim, MSC kich thich, taing dang ké mat do mao mach
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va giam collagen trong co tim, dan dén giam ap luc cubi
tam truong that trai. Ngoai ra, nghién ctru nay con cho théy,
tinh trang xo hoa da giam dang ké, cac chi s6 cua tim dugc
cai thién. Bén canh d6, MSCs bao vé té bao co tim khoi bi
apoptosis bang cach diéu hoa cdc protein 14-3-3 va p-Askl
hay lam giam tan nhiém té bao mién dich [15]. Gan day, té
bao BM tir cac bénh nhan bj nhdi mau da chimg minh rang
di chuyén theo huéng SDF-1 lam phong phti thém cho cac
té bao vai hoat dong chita bénh [16]. Ngoai ra, cac EPC ¢o
ngudn gdc BM khéng chi thuc ddy qué trinh tin mach ma
con chong xo hoa co tim ciia bénh nhan DM bang cach e
ché paracrine ctia miR-155. Y. Cheng va cs (2012) [17] cho
réng, EPC cai thién chtic nang tim bénh thong qua giam
collagen tuyp I, Bax, caspase-3 va p67phox, dong thoi lam
tang biéu hién ciia Bcl-2 va mangan superoxide effutase
(MnSOD). EPC 1am giam biéu hién Caspase-3 va ting biéu
hién cua cac gen Bcl2, VEGF va bFGF, tur d6 stra chita co
tim DM type 1 [18].

Cho dén nay, liéu phap té bao BM da duoc thir nghiém
lam sang trén bénh nhan suy tim cép tinh hodc man tinh, cho
cac két qua khac nhau. Tuy nhién, van chua c6 thir nghiém
lam sang nao dugc thuc hién voi cac té bao BM dé diéu tri
DCM.

3.3. Bénh thdn trong DM

Bénh than trong DM la nguyén nhan hang dau dan dén
bénh than giai doan cudi (ESRD) trén toan thé gidi. Than
bi bién ddi do phi dai cau than, day mang day, gian nd ndi
mac, teo 6ng, x0 hoa k&€ va day thanh dong mach. Nhiing
thay d6i hinh thai 1a do ting duong huyét man tinh va ting
stress 0xy hoa. Réi loan chirc ning cta than 1a yéu t6 quan
trong gay ra bénh ly.

Liéu phép t& bao BM di duogc thir nghiém trén cic mo
hinh dong vat ciia bénh than DM véi két qua day hira hen.
Vao niam 2006, mdt nghién ctru di béo céo rang, ghép
MSCs & mé hinh chudt TIDM gitp cai thién kiém soat trao
d6i chat ciing nhur hinh théi cau than, day 1én cic mesangial
va giam tham nhiém dai thuc bao. Cac nghién ctru trén lam
sang ciing cho thay hiéu qua cua MSCs trong diéu tri. Eirin
va A. Lerman (2014) [19] chi ra réng, ghép MSCs cai thi¢n
vi mach & ving vo va tuy than bang cach giam so héa vi
mach, tan tao vi mach méi. D.K. Packham va cs (2016) [20]
cho thay, ghép MSC vao benh nhan bi bénh than DM da lam
giam toc do giam muc loc cau than ctia bénh nhan va lam 6 on
dinh murc loc cau than. Co ché cua liéu phap MSCs bao gom
{rc ché stress 6xy hoa thong qua cai thién d6 nhay insulin
dan dén kiém soat trao doi chat t6t hon [21]. Hon nita, cac
MSCs c6 ngudn gdc tir BM 1am giam sy xam nhap cua dai
thuc bao bang cach didu hoa cac cytokine, nhu protein ¢ ai
luc hoa hoc véi bach ciu don nhan (Monocyte chemotactic
protein 1 - MCP-1), interleukin 1B (IL-1pB), IL-6 va yéu t&
hoai ttr khéi u alpha (Tumor necrosis factor a-TNF-a) [3].
Ngoai ra, VEGF va protein chng apoptotic bel2, TGF-p va



yéu td pro- apoptotic Bax dugc diéu hoa. Uc ché trong con
duong truyén tin hi¢u TGF c6 lién quan dén giam xo hoa,
co ché nay c6 thé do osteogenic protein-1 duogc tiét ra [22].
Qua d6 co thé thiy ring, cac té bao BM c6 tiém ning 1on
trong diéu trji bénh than do DM.

3.4. Bénh thin kinh trong DM (DNP)

DNP 12 mot bién chimg phd bién ciia DM va gén lién véi
céc bién chirng mach mau. Cac nghién ctru liéu phap té bao
tién 1am sang cho thiy két qua dy htra hen trong diéu tri
DNP. Trong mot md hinh chudt T1DM, MSCs cai thi¢n tinh
trang giam truong luc va cai thién téc do dan truyén than
kinh, luu lugng méu than kinh va ty 1€ soi co, mao mach
trong co bip. MSCs tiét ra hang loat cac cytokine chong
viém, diéu hoa mién dich, cung véi cac yéu t6 NGF, VEGF
va IGF-1 [3]. Trong m6 hinh chudt TIDM, ghép EPC da
tang VEGF, bFGF va protein onco-gen thudc ho gen onco-
gen lién quan dén tang sinh ciia té bao Schwann va té bao
ndi mo. Dleu thi vi 1a cac EPC dugc ghép ¢6 xu huong
colocalize gan vasa neurorum. Khéc véi cac quan thé té bao
BM khéc, cac té bao don nhan c6 ngudn géc BM (MNC) da
tai tao than kinh ngoai bién & mo hinh chugt DNP. Vé bién
chung, nhiéu nghién ctru in vivo cho thiy su huy dong té
bao ndi mé nhu mot phuong phap diéu tri thay thé cho liéu
phap té bao cb dién. Trong mot mo hinh chudt cia DNP,
viéc ghép G-CSF vao mang bung da cai thién chuc nang
than kinh, ngan ngura teo sQi truc va mo lién két, chu yéu la
do sy kich hoat té bao gbc BM. Tuy nhién, khong cé bing
ching vé biét hoa té bao BM thanh té bao than kinh da duoc
quan sat, do d6 paracrine tiét ra boi cac té bao dugc ghép
vao [23].

3.5. Cdc bién chieng mach mdu lon

Thiéu mau cuc bd chi nghiém trong (CLI) giai doan cudi
clia bénh dong mach ngoai bién (PAD) giy ra boi sy tic
nghé&n nghiém trong cua mach mau lam giam luu lugng mau
nudi dudng chi dan dén hoai tir va nguy co cit cut chi cao.
Phau thuat bic cau hoic thong mach qua da la tiéu chuén
vang dé diéu trj CLI, nhung chi giam tri¢u ching tam thoi.
Hon nita, khoang 1/3 sb bénh nhan méc CLI khong thé duoc
tai thong mach do bénh da mach hoac do tic nghén mach
méu ¢& nho [24]. Do d6, liéu phap gen va té bao di duoc dé
xudt nhu 12 mot phuong phap b sung hodc thay thé cé thé
cho phau thuat nong mach.

Céc thir nghiém tién 1am sang va 1am sang khac nhau da
duogc thyuc hién trong nhitng nam gén day, chu yéu su dung
cac MNC hoidc EPC c6 ngudn gbc BM. Tong hop danh gia
hiéu qua vé céac thir nghiém lam sang g?m day béng MNC
co nguf)n gbc BM & bénh nhan CLI mang dén nhiing hiéu
qua nhat dinh trong diéu tri. Mat khac, cac nghién ciru su
dung ghep tu than cac té bao gdc co ngudn gbc BM cho
thay, cac té bao BM duoc dung nap tdt va cai thién cac triéu
ching thiéu mau cuc bd & bénh nhan mic bénh DM, kéo
dai thoi gian séng, khong cét cut va tién hanh chita lanh
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vét thuong hoan toan [25]. Mét nghién ctru ngau nhién, d6i
chimg gia dugc, pha U1l gan day cho thy, cac MSC cai
thién chi s6 huyet ap tam thu c6 chan - canh tay (ABPI) &
bénh nhan mac CLI [26].

Céc té bao gbe co ngudn gbc BM ciing di duge nghién
ctru k¥ ludng trong cac thir nghiém 1am sang dé diéu tri dot
quy hodc diéu tri nhéi mau co tim cép tinh (AMI). Méc du
¢6 su khac biét vé thot gian ghép té bao sau khi khoi phat
dot quy, theo doi ngin han va didu kién nudi ciy té bao,
tat ca cac nghién ctru da cho thdy su cai thién chic ning
cia mach mau dang ké, khong co tac dung phu [27]. Tuy
nhién, s6 lwgng ngudi tham gia vao cac nghién ciru nay han
ché, lién quan dén kha ning sinh hoc cua t& bao gbc BM
& ngudi bi DM, do véy can nghién ctru thém dé dua ra két
luan chuyén sau hon [28]. Trong diéu tri AMI, phan 16n cac
thir nghiém 14m sang da sir dung BM MNCs, két qua thu
dugc da chimg minh BM MNCs an toan vé lau dai va cai
thién mach mau dugc danh gia cao [29].

4. Phuc hoi chifc nédng BM dé cai thién liéu phap té bao goc
ciia cac bién ching DM

BM ciing bi anh huong boi cac bién chimng ciia DM. Cac
nghién ctru tién lam sang va 1am sang da chi ra DM gay suy
giam ca vé sb lugng va chat luong cac te bao gbc trong BM.
Tuy nhién, cac ton thuong ban dau o cap 6 mo goc, trude
khi céc té bao duoc huy dong vao tuan hoan ngoai vi 1a do
qué trinh sira chita dic biét cua tat ca cac thanh phén trong &
- tuy xuong [30]. Nhing thay d01 nay dan den su gian doan
clia can bang ndi moi té bao gbe, cung cip mot co ché va
giai thich cac bién ching ngoai bién.

DM dit ra nhiing thach thirc 16n ddi vai cac liéu phap té
bao gdc. Vi vay, cac tac gia d& xuat mot sd dinh hudng dé
cai thién nhiing ton tai sao cho phii hop va hi¢u qué trong
diéu tri (hinh 1). Thyc hién mot nghién ctru nhu vay s& phic
tap boi su can thiét ciia xAm 14n dé thu nhan BM. Ngoai ra,
viéc phan tich cac té bao luu thong co thé dugce sir dung nhu
mot diém cudi thay thé. Nghién ctru trén cdc mo hinh thi
nghiém da chi ra réng, khi xay ra thiéu mau cuc b, viéc loai
bo p66S™ gitp bao vé khoi ton thuong tim do angiotensin
II gay ra, cai thién sy hinh thanh mach mau thay thé, giam
apoptosis ctia co tim, bao ton sy ting sinh té bao xung quanh
va biét hoa trong in vitro cia stress 6xy hoa cao [31]. Quan
1y con duong nidy biang cic chat e ché dic hiéu protein
kinase Cp (PKCp), enzyme chiu trach nhiém cho qua trinh
phoryl héa/kich hoat p665* da dugc ching minh 13 lam
giam roi loan chuc nang mach mau ¢ dong vat mic bénh
DM, cung cip mét chién lugc méi trong diéu tri bién chimg
mach méau [32]. That vay, chat trc ché PKCB LY333531, con
duoc goi la ruboxistaurin, dang dugc nghién clru nang cao
trong cac thu nghiém lam sang dé diéu tri DR (DM). S& rit
hap dan khi nghién ciru cac chét trc ché PKC c¢6 loi trong
viéc ngan chin va phuc hdi chtrc ning cua té bao géc BM
trong DM hay khong.
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Hinh 1. Co ché chju trach nhiém tai tao BM dwéi sw ting
dwong huyét man tinh, stress 6xy héa va cac (rng dung diéu
tri tiém nang [33].

Thiamine pyrophosphate 1a ddng phan cua transketolase,
enzyme gidi han ty 1& chuyén glyceraldehyd 3-phosphate va
fructose 6-phosphate tir glycolysis thanh nhanh khong bi 6xy
hoa ciia con dwdng pentose phosphate. Thiéu thiamine da duoc
bao cao trong bénh DM va khic phuc khiém khuyét bang cach
bod sung thiamine hogc dan xuét ciia n. Benfotiamine da duogc
chung minh c6 tac dung chéng lai bénh than DM va bénh ly
vi mach vong mac [34]. Nhiéu nghién ctru trudc day ciing da
chi ra ring viéc bd sung benfotiamine da ngin ngua bénh Iy
ctia bénh nhan DM. Hon nita, benfotiamine 1am giam cang
thiang oxy hoa va tén thuong 6xy hoa DNA trong céc té bao
BM. Piéu quan trong la nhiing tac dong nay c6 lién quan dén
viéc ngdn ngura su suy giam HSC ca ve so lugng tuyét déi va
ty 18 trong ddi so vai tong sb té bao BM va e ché apoptosis.
Do do, cac nghién clru 1am sang str dung benfotiamine dang
dugc mong dgi. Hon nita, cic chién lugc tuong tu ¢ thé hitu
ich dé chdng lai bénh 1y than kinh va nhitng bénh lién quan
dén kich thich chemokine.

Mobilopathy ciing c6 thé co loi bang cach sir dung
céc cytokine khac thay thé G-CSF. Trong mot nghién ciru
hoi ctru, G.P. Fadini va cs (2015) [35] quan sat thay rang,
G-CSF khong c6 kha nang huy dong té bao gdc ¢ bénh nhan
mic DM di bi loai bo khi dugc sir dung cung vdi pleraxifor,
mdt chit di khang SDF-1/CXCRA4.

pé mang lai hi€u qua trong viéc diéu tri, té bao géc duoc
phan 1ap tir ex vivo c6 thé giup khdi phuc toan b tiém ning
tai tao cua chung. Liéu phap gen ¢6 thé 1a mot cach kha thi
dé ' giap phuc h01 chirc nang cua té bao gdc. Ngoai ra, ¢6 thé
didu hoa trude t& bao gde tir BM dé cai thién tiém nang tai
tao cua chung.

5. i tro ciia ty thé trong MSC doi vdi qua trinh siia chiia ton
thuong mo

Ty thé c6 nhiéu vai tro quan trong, trong d6 ndi bat nhat
la san xuat ATP cho t¢ bao. Hon nira, ty thé cling tham gia
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trung gian vao con duong tin hiéu cua ROS, apoptosis, tin
hiéu calcium, tong hop heme va steroid [36]. Chinh vi vai
trd quan trong cua ty thé trong chuyén héa nang luong té
bao nén céac bat thudng trong qué trinh trén s& din tdi nhiing
bién d6i ¢ t& bao va co thé. Nam 1975, 1an diu tién sy suy
giam chirc ning cua ty thé dugce dé cap & bénh nhan bat
dung nap glucose [37], tuy vy vai tro that su cua ty thé
trong DM van con nhiéu ban ci. Mot s6 nghién ciru trén
ngudi va dong vt gim nham chi ra rang, giam hoat dong
chirc nang enzyme ty thé xudt hién & bénh nhan béo phi va
nhing nguoi dé khang insulin [38]. Vi viy, nhiéu nghién
ctru duoc tién hanh theo nguyén ly vén chuyén ty thé cia
MSC vio mé ton thuong nhu mot cach ghép MSC méi.
BM-MSC truyén ty thé cta ching cho té bao biéu mé ton
thwong & phdi, tir 46 gia ting ATP trong cac té bao béu mo.
BM-MSC ciing truyén ty thé cho cac té bao co tim giup
ngan chan apoptosis hay giang héa ¢ mé co tim thleu mau
hay tai 1ap trinh té bao co tim thanh té bao glong té bao tién
than [39]. P6i v6i hé than kinh, ty thé truyén vao ciing bao
vé € bao v ndo bi thiéu mau [40]. Tir d6 cho thay, ty the
trong MSC dong vai tro quan trong trong qua trinh diéu tri,
can nghién ciru thém dé 1am sang t6 hon vai tro cua ty thé.

Tém lai, liéu phép té bao gdc tir BM cho thiy nhiéu tiém
nang trong diéu tri cac bién chimg cuia DM. Tuy nhién, can
¢6 nhitng nghién ctru sdu hon vé co ché tai tao cua chung,
ddc biét la nghién clru moi trudong phuc hoi tinh toan ven té
bao gbc tir BM ¢ bénh nhan DM.
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Nghién ciru nguon odc phat sinh cac dot loc trong moi quan hé véi ning sut
giong cam sanh Bo Ha trong tai Thai Nguyén

Téng Hoang Huyén', Nguyén Tién Diing”, Nguyén Vin Duy?, Biii Quang Ping',
Bui Tri Thirc?, Nguyén Thi Tinh? Ng6 Xuén Binh?
"Vién Khoa hoc Nong nghiép Viét Nam, duwong Vinh Quynh, quan Thanh Tri, Ha Néi, Viét Nam
Truong Pai hoc Nong Lam, Pai hoc Thdi Nguyén, Xa Quyét Thing, TP Thdi Nguyén, tinh Thai Nguyén, Viét Nam

Ngay nhédn bai 21/3/2022; ngay chuyén phan bién 25/3/2022; ngay nhan phan bién 22/4/2022; ngay chip nhan dang 26/4/2022
Tom tit:

Trén dbi tugng glong cam sanh B} Ha 4 nam tudi trong tai Truweong Dai hoc Nong Lam, Dai hoc Thai Nguyen, két qua nghién
ciru vat hau cho thay, ¢6 4 dot 1oc theo muia vu hinh thanh nén 4 dgt canh chi yéu, lién quan dén nang suét qua la canh
vu xuén, hé, thu va dong. Trong do, 2 loai canh cé 4nh hwéng quan trong trong giai doan mang qua la vy xuan hinh
thanh loai canh qua (canh mang hoa va qua) va vy thu véi chirc nang la nguon canh me ciia canh qua nam tlep sau.
Nhirng nim ciy ra nhiéu qua (ndm dugc mua), canh vu xuan chiém ty 1é rat cao, trong khi ty 1€ canh vu thu rat thap
Ngugc lai, nhirng nam cay it qua (nadm mét mua), ty 1€ canh vu xuan rit thap nhung ty 1€ canh vu thu rét cao. Ty
1€ canh vu thu va ning suat qua nam sau cuia giong cam sanh B Ha ¢6 moi twong quan thuin tuyen tinh chat ché
(r=0,81). Két qua nghién ciru 1 co sé khoa hoc quan trong Vde xay dung cac giai phap ky thuit nham diéu tiét ty 18

canh vu xuén va vu thu phu hgp, dim bao ciy cho niang suat cao va 6n dinh.

Tir khoa: cam sanh Bo Ha, canh me, canh qué, ning suat qua, nguon goc phat sinh 1§c.

Chi s6 phén loai: 4.1

1. Datvan de

Trong diéu kién vung nhiét doi va a nhiét doi, cay an qua
c6 mui sinh tru(mg manh va ra nhiéu dot 1o¢ trong mot nam
[1-3]. O giai doan cay chua mang qua (non bearing stage),
céc dot 16c gop phan giup cdy sinh truong voi sinh khdi tang
nhanh, tao by khung tan cua cay [3]. O giai doan cdy cho thu
hoach qua 6n dinh (stable bearing stage), qua trinh ra 16¢ ciia
cdy c6 tac dong rd nét dén sinh trudng, kha nang ra hoa va
nang suét qua [1, 4]. Su phat sinh cac dot 10c vira c6 tac dong
dén kha ning cho ning sudt qua & thoi diém hién tai, vira 1a
tién dé cho su ra hoa két qué ndm sau [4-6]. Hiéu biét vé dic
diém sinh hoc 1am c6 s& dé tac dong cac bién phap k¥ thuat
d1eu khién qué trinh ra 19c hop 1y s& gop phan nang cao ning
suét, chit luong qua cay c6 mui, trong d6 c6 cay cam [6, 7].
Day ciling chinh la 1y do ching t6i thyc hién dé tai “Nghién
clru ngudn gdc phét sinh céc dot 1oc lién quan dén kha ning cho
ning sut & cdy cam sanh B6 Ha” nhim bé sung nhung luén ctr
khoa hoc cho viéc quan Iy vudn cdy an qua trén mot gidng cay
trong dic san.
2, Viat liéu, ndi dung va phueng phap nghién ciu

2.1. Vit li¢u

Thi nghiém dugc tién hanh trén vuon cam sanh B6
Ha 4 nam tudi trong tai Vuon thi nghiém cua Truong Dai
hoc Nong Lam, Pai hoc Thai Nguyén. Cac bién phap ky
thudt nhu bon phan, phong tru sau bénh, co dai... dugc
ap dung theo quy trinh hién hanh va dong déu trén toan
b vuon thi nghiém.

“Tac gia lién hé: Email: tiendungntt@gmail.com
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2.2. Ngi dung

Nghién ctru ngudn gbe phat sinh, mbi quan hé noi tai giira
cac dot 1oc trong ndm va vai tro cua ching trong viéc kién tao
nang suat ¢ cay cam sanh Bo Ha trong tai Thai Nguyén.

2.3. Phwong phap

Phirong phap_ bé tri thi nghiém: Thi nghiém b tri
trén vuon trong san 4 nam tudi, chon ngau nhién 10 cay &
cac vi tri khac nhau trong vuon, sinh trudng binh thuong,
khong hodc rit it siu bénh hai dé theo dbi va danh gia
vat hau [8].

Trén mdi cay dugc lua chon, l1dy 4 canh ngang tan cay
déu vé 4 phia (dong, tiy, nam, bac), dudng kinh tir 1,0
cm trd 1én, dam bao dung lugng mau dé xur ly théng ke
(n>30) tuy thudc vao tinh chat ciia timg chi tiéu nghién
ctru. Tién hanh danh diu canh & phan sat voi than chinh,
tat ca cac 1oc moc ra trén canh thi nghiém duoc danh dau,
ghi 5 mbc thoi gian (ngay, thang, ndm) ra 1gc, theo dodi
tinh hinh ra 16¢, ngudn goc phat sinh 16¢ tir phan duogc
danh diu trd 1én. Céc dot 1oc moc trén canh thi nghiém
dugc quan sat va ghi chép lién tuc trong 3 nam (2019,
2020 va 2021).

Chi tiéu theo doi: Cac dot 10c phat sinh trong mot
nam, ty 1€ cac loai canh hinh thanh theo mua vu (dugc
tinh bang tong sé canh ciia mot vu/tong sé canh trong 1
nam); ngudn gdc phat sinh cac dot 16¢ trong nam (cac dot
1oc trong ndm dugc hinh thanh tir nhiing loai canh nao);
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Abstract:

With the four-year-old “cam sanh Bo Ha” cultivar grown at Thai
Nguyen University of Agriculture and Forestry, Thai Nguyen
University, results conducted from the phenology showed that:
4 seasoning branches named after the time duration originated,
viz spring, summer, autumn and winter branches that were
accordingly developed from different buds related closely to the
yield of the trees in which the spring branches considered as flower
and fruit bearers and the autumn ones considered as mother
branches of the proceeded fruit bearers played an important role.
It is also mentioned that a high percentage of the spring branch
and low ratio of autumn one was recorded in the on-season year
(heavy crop). In contrast, a low ratio of spring branch and a
high ratio of autumn ones, were reported in the off-season (light
crop). And, what is more, there existed a closely positive linear
correlation between the ratio of autumn branches and fruit yield
in the following year (correlation coefficient r=0.81). The study’s
results should be of good basic for developing technical solutions
to regulate the appropriate ratio of spring and autumn branches to
ensure high and stable yield.

Keywords: buds origin, “cam sanh Bo Ha”, fruit-bearing
branches, fruit yield, mother branches.

Classification number: 4.1

ngudn gdc sinh ra canh qua (canh mang hoa va qua); moi
lién hé gitra cac dot 1gc trong nam. DPdng thoi, phan tich
xéac dinh hé s tuong quan tuyén tinh giira ty 1¢ canh me
ctia canh qua v&i nang suit qua cia cay.

3. Két qua va ban luan

3.1. Nguén géc phit sinh va moi lién hé giiva cdc dot
lgc 0 cdy cam sanh Bo Ha nam dwoc mua (nam 2019)

Nguén goc phat sinh va sw hinh thanh cdc loai canh
theo chitc nang mang qua ciia 1dc vu xudn nam 2019: Két
qua nghién ctu duoc thé hién ¢ so dd 1 cho théy, dot 16c vu
xudn 2019 hinh thanh 2 loai canh chinh la: canh mang hoa
(thuong dugc goi 1a canh qua) chiém 81,1% tong s6 canh vu
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xuan va canh dinh dudng (khong mang hoa) chiém 18,9%.
Trong tong s6 100% canh mang hoa, c6 78,3% canh c¢6 hoa
dau thanh qua (canh qua hiru hiu) va 21,7% canh mang
hoa nhung khong dau qua (canh qué vé hiéu). Vé ngudn goc
phat sinh, 16¢ vu xuan nam 2019 dugc hinh thanh chu yéu
tur cac loai canh phat sinh trong nam 2018, trong do 75,5%
moc tr canh vu thu, 2,6% moc tr canh dinh dudng vu xuén,
18,7% moc tir canh vu hé va chi ¢6 3,2% moc tir cac loai
canh khac (canh nhiéu nim tudi).

Canh vu thu 2018
(75.5%)

Canh vy hé 2018 Canh khac
vu xuan 2018 (2,6%) (18,7%) (3.2%)

e

Canh vy xuén 2019 - Canh dinh dudng
nam nhiéu qua (100%) —> (18,9%)

!

Canh mang hoa
(81,1%)

Canh dinh dudng

Canh qua hiru hiéu
(78.3%)

Canh qua v6 hiéu
(21,7%)

So db 1. Ngudn gbéc phat sinh canh vu xuan nam 2019 va ty Ié
canh vu xuan mang qua.

Nguon goc phdt sinh va méi lién hé giita cdc dot Idc (vu
hé, thu, déng) ¢ cdy cam sanh Bé Ha nam 2019: Két qua
bang 1 cho thdy, 2019 1 nim dugc mua, ciy ra nhidu qua
va cho ning sudt cao. Xem xét voi timg dot 1oc cho thiy, 16c
vu hé chu yéu duoc phat sinh tir 3 loai canh, trong d6 43,1%
moc tir canh ndm trudce, 21,2% moc tir canh qua vo hi¢u cua
vu xuan va 35,7% moc ti canh dinh dudng vu xuén cung
nam. Loc vu thu dugce hinh thanh chu yéu tr 3 loai canh
cung nam, trong dé6 29,5% moc tir canh qua vo hiéu, 60,9%
moc tur canh dinh dudng vu xuan va 9,6% moc tir canh vu
h¢. Loc vu dong cling dugce hinh thanh chu yéu tor 3 loai
canh cung nam, trong d6 14,3% moc tir canh qua vo hiéu,
18,2% moc tir canh dinh dudng vu xuan va 67,5% moc tu
canh vu hé.

Bang 1. Ngudn gdc phat sinh cac dot 16¢ vu hé, thu, ddng ndm
2019.

Moc tir Moc tw canh vu xuén cing nim Moc tir a
7 A Ao g . , Tong
Cicdgtloc  canhcia  cgpp qui  Cinh qui  Canh dinh canh vu heé cén
theo mia vu  ndm trwde pay pigy  vo hieu  dwing ciing niim e )g
v v 0
(%) (%) %) (%) (%)
Loc vu he 431 0,0 21,2 35,7 0,0 100
Loc vy thu 0,0 0,0 29,5 60,9 9,6 100
Loc vudong 0,0 0,0 143 18,2 67,5 100

Ciing tir s6 lidu bang 1, chung t6i nhan thiy, nim
2019 (nim dugc mua), cdy ra nhiéu hoa va mang nhiéu
qua, canh vu xuan la loai canh ra hoa va mang qua trong
niam (yéu té quyét dinh ning suat cia cdy cam sanh Bo
Ha) duoc hinh thanh chu yéu tir canh vu thu nim truge
(2018). Cac dot 1oc trong nam (xuan, he thu dong) co6 mbi
lién hé chat che, dort 16¢ trude 1a ngudn gdc phat sinh ra
cac dot 1oc ké tiép vé sau. Do vdy, bién phap k¥ thuat phai
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tao diéu kién thuan loi cho cac dot 1oc truc tiép tac dong
dén nang suat phat trién va han ché cac dot 1c khong co y
nghia, giam tiéu hao dinh dudng cua cay trong.

3.2. Két qud nghién ciru vé nguén gé'c phat sinh va
moi lién hé giira cdc dot lgc trén cdy cam sanh Bo Ha
ndm mat mua (nam 2020)

Nguon goc phdt sinh va s hinh thanh cdc loai canh
theo chirc nang mang qua cia lc vu xudn niam 2020: Két
qua so dd 2 cho théy, 1oc vu xuan nam 2020 duoc phat sinh
chu yéu tir cac loai canh cua nam trude (nim 2019), trong
d6 81,6% tu canh vu thu, 5,6% tu canh dinh dudng vu xuan,
11,3% tr canh vu hé va 5,5% tur cac loai canh khac (canh
nhiéu nim tudi). Phan chia theo chirc ning mang qua, 1oc
vu xuén 2019 1am canh qua (canh mang hoa) chiém 68,2%
va canh dinh dudng (canh khong mang hoa) chiém 31,8%.
Trong tong s6 canh mang hoa, 75,5% canh c6 hoa dau thanh
qua (canh qua hiru hi¢u), 24,5% canh mang hoa nhung
khong dau qua (canh qua vo hi¢u).

Canh vu thu 2019
(81,6%)

Canh dinh dudng
vu xudn 2019 (5,6%) (11,3%)

T~ ) —

Canh vy xuan 2020 - Canh dinh dudng
nam it qua (100%) (31,8%)

!

Canh mang hoa
(68,2%)

Canh vy he¢ 2019 Canh khac

(5,5%)

—>

Canh qua

| Canh qué vé hi¢u
hiru hiéu (75,5%)

(24,5%)

So dd 2. Ngudn gbéc phat sinh canh vu xuan nam 2020 va ty lé
canh vu xuan theo chirc ndang mang qua.

Nguén goc phat sinh va méi lién hé giita cdc dot Iéc (vu
hé, thu, déng) ¢ cdy cam sanh Bé Ha nam 2020: Két qua
bang 2 cho thy, nim 2020 16c vu hé chii yéu duoc phat
sinh tir 3 loai canh, trong d6 46,0% moc tir canh nam trudc,
16,2% moc tir canh qua vo hiéu cua vu xuan va 37,8% moc
tu canh dinh dudng vu xudn cung nam. Loc vu thu dugc
hinh thanh chi yéu tir 3 loai canh cting nim, trong d6 10,9%
moc tir canh qua vo hiéu, 69,5% moc tr canh dinh dudng
vu xuan va 19,6% moc tu canh vu hé. Loc vu dong cling
duogc hinh thanh chu yéu tur 3 loai canh cung nam, lan luot
la: 17,4% moc tir canh qua vo6 hiéu, 21,6% moc tu canh dinh
dudng vu xuan va 61,0% moc tur canh vu he.

Bang 2. Ngudn géc phat sinh cac dot 16c vu hé, thu, déng nam
2020.

Moe tir Moc tw canh vu xudn cing nim Mac tir o
Cicdotlge  canhcda  Cinh qui Cinhqui . . .~ cohve oo :
theo mua vu  ndm trwéc iy hiéu v hiéu sa_'fh d’;h hé cung (% )g

(%) (%) (%) wing (%) yim (%)
Canhvuhe 46,0 0,0 16,2 37,8 0,0 100
Canhvuthu 0,0 0,0 10,9 69,5 19,6 100
Canh vu dong 0,0 0,0 17,4 21,6 61,0 100
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Téng hop két qua theo ddi cua ca 2 nam (2019, 2020),
chung ta ¢6 thé nhan thiy chu ky sinh truéng 1 nim cua cay
cam sanh BS Ha c6 tinh quy ludt twong ddi rd nét 1a canh vu
xuan cha yéu phan héa thanh cac loai canh qua, con canh
vu thu hang nam lai c6 chttrc nang la canh me cua canh qua
nam sau. Ciing chinh vi thé, cac khau k¥ thuat nham thic
day su phat sinh va sinh truong cua 1gc vu thu c6 ¥ nghia
rat quan trong trong vi¢c tao nang sut cao va on dinh ctia
glong cam sanh B6 Ha.

3.3. 1y I¢ cdc logi canh theo chu ky sinh trudng trong
néim va méi twong quan giira canh vy thu véi ning sudt qud

Ty 1€ cac loai canh theo chu ky sinh trudng 1 ndm cua
cdy cam sanh B Ha trinh bay ¢ bang 3 ciing phan 4nh gan
ding véi quy luat ra hoa cach ndm ma déan gian thuong goi
“modt ndm an qua, mot ndm tra canh” dbi vei cay c6 mui
nodi chung. Cac nam 2019 va 2021 dugc coi 1a nam cay ra
nhiéu qua (nim dugc mua) va xen gitita chiing (nam 2020)
12 ndm cdy ra it qua (ndm mat mua). Nam 2019 (nim duoc
mua), canh vy xuan chiém ty 1€ cao nhit (73,6%), cac loai
canh vu he, thu va dong chiém ty 1€ rat thép, lan luot 1a 7.8,
15,4 va 3,2%. Trong khi d6, nam mat muia (2020), canh vu
thu chiém ty 1¢ cao nhat (61,2%), tiép theo la canh vu xuén
(17,3%), vu he (16,4%) va thap nhét 1a canh vy dong (5,1%).
Nam 2021 (ndm dugc mua), ty 1¢ cac loai canh trong nam
gan gidng voi nam 2019: canh vy xuan chiém ty 1¢ cao nhat
(69,7%), cac loai canh khac co ty 1€ thép: 9,2% canh vu he,
17,5% canh vu thu va 3,6% canh vu dong (bang 3).

Bang 3. Ty Ié cac loai canh theo chu ky sinh trwéng 1 nam &
cay cam sanh Bé Ha.

Nim®* Canhvu  Canh vu Canh vu Canhvu  Téng sb
xuin (%) heé (%) thu (%) dong (%) (%)
2019 73,6 7.8 15,4 32 100
2020 17,3 16,4 61,2 5,1 100
2021 69,7 9,2 17,5 3,6 100

*: ndm 2019 1a ndm sai qua (nam dwgc mua); nam 2020 cy ra it qua
(nam mat mua); nam 2021 cay ra nhiéu qua (nam dwoc mua).

Noi mot cach tom tat, vi cam sanh Bé Ha, canh vu xuan
chiém ty 1& vuot trdi nhung lai c6 ty 18 rat thap & nhig nam
mat mua, trong khi d6 ty 1& canh vy thu lai rat cao. Diéu nay
6 thé do nam dugc mua, dinh dudng tap trung nudi qua
(chu yeu trén 1gc xuan) nén 16¢ vu thu moc rat it, con voi
nim mat mua, ciy khong mat nhiéu dinh dudng nubi qua
nén 16¢ vu thu duoc hinh thanh véi sb luong 16n, lam chue
nang canh me cua canh qua ndm sau, h¢ qua la canh vy xuan
nim sau (canh qud) c6 co hoi phat sinh va phat trién manh,
cay lai budc vao nam duoc mua.

Nhim lam 16 hon méi lién hé giita ty 1& canh vu thu va
nang sut ciia cay cam B6 Ha, ching t6i da tién hanh phan
tich twong quan tuyén tinh gitra ty 1¢ canh vu thu ndm trude
va ning suit qua nam sau, s liéu theo ddi trong 2 nam va
két qua dugc trinh bay & bang 4 va d6 thi 1.
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Bang 4. Twong quan giira ty 1é canh vu thu va nang suat qua.

STT (cAythi  Tyl¢canhvu  Ning sut qua STT (caythi Tyl¢canhvu Ning sudt qua
nghi¢m) thu2019 (%) 2020 (kg/cdy) nghiém) thu 2020 (%) 2021 (kg/cdy)
1 10,1 43 11 62,7 17,5
2 202 8,4 12 50,5 14,7
3 9,5 3,7 13 80,6 23,7
4 17,6 72 14 65,8 179
5 19,7 8,2 15 513 154
60 124 56 16 00,1 19,1
7 139 5,1 17 55,1 143
8 18,6 79 18 516 15,5
9 21,5 8,5 19 715 203
10 14,6 6,9 20 60,6 16,6
y = 0.8355x+ 3,2674
25 10,8137

= bl
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D6 thi 1. Phan tich twong quan giira ty 1é canh vu thu va nang
suat qua & cay cam sanh B Ha. Mirc d6 twong quan tuyén tinh
gitra ty 1& canh vu thu (bién x) va nang suét qua (bién y) dwoc xac
dinh theo gia tri hé sé twong quan (r) nhw sau: r>0,8: twong quan
chat ché; r=0,6-<0,8: twong quan murc twong dbi chat ché; r=0,4-
<0,6: twong quan murc trung binh; r<0,4: twong quan khdng chat.

Két qua phan tich cho thay, ty 1¢ canh vu thu nam trudc
va nang sudt qua nim tlep sau cua cac cay cam thi nghiém
¢6 mbi trong quan tuyén tinh thuan chit ché (1=0,81). Theo
d6, 2019 1a nam cy ra nhidu qua (nim dugc mua), ty 18
canh vu thu rat thip dan dén vu qua tiép theo (nam 2020)
nang suét giam sut rd rét (nam mat mua). Ciing trong nam
2020 (nam mét mua), ty 1€ canh vu thu rat cao da lam cho vu
qua nam lién ké (2021) dugc mua 15 rét. Nhu vay, v6i gidng
cam sanh B Ha, su phét sinh canh vu thu nam trudc c6 y
nghia rat quan trong ddi véi viéc ra hoa va ning suit qua
nam sau. Ty I¢ canh vu thu cang 16n thi ndm sau cay cang
sai qua va cho ning suat cao. Pay chinh 1 co sé khoa hoc
quan trong dé xdy dung cac bién phap ky thuat nham diéu
tiét ty 1& canh vu thu hop 1y dam bao cdy cho ning suét cao
va 6n dinh qua cac nam.
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4. Két luan

1. Gidng cam sanh B6 Ha trong tai Thai Nguyén c6 4 dot
1o6c mot nam, phat sinh ké tiép nhau, tao nén 4 loai canh chu
yéu, lién quan dén ning sudt qua 1 canh vy xuan, he, thu va
dong. Trong do, 2 loai canh c6 dnh hudng quan trong trong
giai doan mang qua l1a canh vu xuén hinh thanh loai canh
qua (canh mang hoa va qua) va canh vu thu véi chtic nang
12 ngudn canh me cta canh qua nam tiép theo.

2. Xu huong chung 1a nam dugc mua, cdy cé ty 1€ canh
vu xudn rat cao, ty I¢ canh vu thu rat thap, con nam mat mua
thi nguoc lai, it canh vu xuan va nhiéu canh vu thu.

3. Ty I¢ canh vy thu nam trudc va nang sudt qua nam tiép
sau ciia giéng cam sanh BS Ha c6 méi twong quan thuén
chit ché (r=0,81), chimg té canh vu thu ¢6 tam quan trong
dic biét, do vay can co bién phap canh tac hop 1y dé nang
cao va 6n dinh nang suét cdy trong.
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Keét qua phuc trang giong lua Té do cua Dién Bién
Pham Viin Tinh", Nguyén Phi Long', Bui Thi Huy Hop?, Lé Thi Ngoan', Pham Thi Bich', Nguyén Dirc Trung'

Trung tam Nghién ciru va Phat trién Liia thuan, Vién Cdy heong thue va Cdy thire phdm, xa Lién Hong, TP Hai Dwong, tinh Hai Dwong, Viét Nam
2Trung tdm Nghién ciru va Phat trién hdi nhdp Khoa hoc va Cong nghé quéc té, 39 Tran Hung Pao, qudn Hoan Kiém, Ha Néi, Viét Nam

Ngay nhén bai 22/11/2021; ngay chuyén phan bién 26/11/2021; ngay nhin phan bién 17/12/2021; ngay chip nhén dang 22/12/2021
Tom tit:

Té d6 la gidng lia mua dia phwong dang dwoc gieo trong tai mot s6 huyén cia tinh Pién Bién nhw Tuin Giso,
Mudong Cha, Tia Chia... Giong lia nay ¢6 ham lwong dinh duéng cao, kha ning chiu han t6t va chéng chiu dwoc
mot 56 siu bénh hai chinh nhu: dao on, bac 4, ray nau. Té dé dwgc nguoi dan dia phuong wa chufng va danh gia
l1a glong tiém nang, co thé 1a mot trong cac glal phap k¥ thuat dé thich ung v6i bién dbi khi héu, giup gia tang gia tri
kinh té cho nguoi trong tai vung nai phia Bic. Qua trinh phuc trang gidng lia Té d6 dwgc thuwe hién tir nim 2018
dén 2020. Két qua theo doi trén dong rufng da lwa chon va thu dwgc 200 ca thé co cung thoi gian trd va chin dé danh
gia cac chi tiéu trong phong. Tir s6 li¢u do dém trong phong, dm chiéu véi ban mé ta goc, da chon ra 30 ca thé ¢é cac
tinh trang nong sinh hoc, hinh thai dang nguyén bén, dat yéu_ ciu lam G, (vu thit hai). Cac ca thé G, dugc gieo theo
dong trong vu mua 2018 c6 cung thoi gian sinh trueéng va nhiéu tinh trang nong sinh hgc kha dong deu, tir trong s0
d6 da chon loc va thu duwec 10 dong G, tot nhit dé so sanh dong & G, (vu thir ba). Két qua so sanh da chon lgc dugc 6
dong dat tiéu chuin. Luwgng hat glong tir thi nghi¢ém chon dong G, duo’c hén lai cé Kkhoi luwgng 400 kg. Két qua Kiém
dinh dong rufng va trong phong cia Trung tim Khao kiém nghlem giong, san phim cay trong quoc gia da xic nhan

va cép chirng chi cho 16 hat gidng nay dat tiéu chuén hat giéng siéu nguyén chiing.

Tir khéa: bién d6i khi hau, Pién Bién, gidng lia Té d6, hat gidng siéu nguyén chiing, phuc trang, Viét Nam.

Chi s6 phén loai: 4.1

1. Mé dau

O Viét Nam, tir 1au gao nuong van duoc xem la mot
dic san truyén thong, nhidu phong tuc vin héa lau doi cua
ngudi dan ving nti gan lién véi viée canh tic va sir dung
lua nuong [1]. Té dé Pién Bién la giéng lua mua dac san
c6 gia tri hang hod cao va hién dugc canh tac tai cac huyén
Tuan Giso, Muong Cha, Tua Chua..., tinh Dién Bién trén
cac chan rudng bac thang, trén nwong va ven sudi. Gidng
lua Té do co thoi gian sinh trudng dai, kha nang dé nhanh
khoe, cung cay, bong to dai, hat gao ban thon, it bac bung,
vo gao mau do nau...; ; chat luong gao cao, chtra cac vitamin
va vi luong nhu B, B . By, Fe, Mg, Ca... T¢ do 1a gidng lua
thich Umg véi nhleu 10a1 dat va cac tiéu ~vung khi hau khac
nhau tai Dién Bién, kha nang chiu han tbt, chong chiu duoc
mot s6 sdu bénh hai chinh nhu: dao on, bac 14, rr:iy nau...
[2]. Do canh tac lau nam chua dugc chon loc phuc trang,
khong dwoc dau tu nghién ctru vé ky thuat canh tac nén
nang suét va chit lugng ciia gidng lua nay déu bi giam.

Giai doan 2018-2020, trong khuon khd cta nhiém vu
“Nghién ctru khai thac va phat trién ngudn gen gidng lta
Té méo Son La va Té do Pién Bién”, gidng Té d6 cua Pién
Bién da dugc phuc trang thanh cong. Viéc phyc trang thanh
cong gidng lta Té d6 c6 ¥ nghia quan trong trong san Xuit,
khong nhiing gép phan nang cao chat lu’orng hat giéng laa
nay phuc vu nhu cau san xuat la gao chat luong cao cua
bién Bién ma véi nhiing dédc tinh quy nhu kha nang chiu

“Tac gia lién hé: Email: ttluathuan@gmail.com
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han va chéng chiu sau bénh tét, viéc phuc trang n?ay con gop
phan phat trién cac giai phap k¥ thuat thich v mg bién ddi khi
héu [3], dic biét cho khu vuc mién nui phia Bic nudc ta.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit ligu

- Hat giéng lta T¢ do cta Dién Bién thu thap ngoai san
xudt cia nong dan.

- Gidng ddi chung cho danh gia G o (vu thtr nhét) va G,
(vu thir hai) ldy tir kho lanh do Trung tam Tai nguyén Thuc
vt luu gitr, c6 danh gia va mo ta cac tinh trang gdc ban dau.

- Glong db6i ching cho danh gia G, (vu thtr ba) lay tir
ngudn chua phuc trang.

2.2. Phwong phap

Phuc trang gidng duoc tién hanh theo Tiéu chudn nganh
10TCN 395-2006 ctia B Nong nghiép va Phat trién Nong
thon [4], gom 3 budc, tuong ting voi 3 vu:

- Vu thir nhat (G,): Gieo hat glong thu thap, cay 1
danh/khom. Khi lua dé nhanh ro cim que danh dau cac ca
thé dung nguyén ban. Hang tuan quan sat cac tinh trang dic
trung, loai bd cay sinh truong kém, bi sau bénh, phan ly...
Trudc khi thu hoach 1-2 ngay, danh gia lan cudi, loai bo cay
khong dat yéu cau. Cat sat gdc nhitng cé thé dat yéu cau, deo
thé danh s6 tha tw, do dém va chon loc trong phong.
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Abstract:

Te do is a local rice variety planted in some districts of Dien
Bien province (Tuan Giao, Muong Cha, Tua Chua...). This
variety has high nutritional content, very good drought
tolerance and is resistant to some major pests and diseases
such as rice blasts, leaf blight, and brown planthopper. Te
do is considered to have great potential in the set of varieties
to be included in the agricultural production technology
solutions to adapt to climate change, and at the same
time increase economic value for growers in the northern
mountainous region of Vietnam. The purification process of
this rice variety was carried out from 2018 to 2020. From the
results of monitoring in the field, 200 individuals (with the
same flowering and maturing day) were selected for futher
laboratory evaluation; then, 30 G, lines with the same total
growth duration and many similar traits were selected for
the next growing season. After evaluation of 30 G, lines,
10 satisfactory G, lines were selected for the next growing
season (G,). In the G, generation, the best 6 qualified lines
were selected from the 10 initial evaluation lines and the
seeds of these 6 lines were mixed to get 400 kg which was
tested and certified as registered seeds by the Center for
Testing of Variety, the National Plant based on the national
technical regulations on the quality of rice seeds.

Keywords: breeder seed, climate change, Dien Bien,
purification, Te do rice variety, Vietnam.

Classification number: 4.1

Do dém cac tinh trang s luong cla timg ca thé G,. Tinh
gid tri trung binh (X)), d0 1éch chuan so véi gia tri trung
binh (s) theo cac cong thuc sau:

oLt
n

AR (n>25)
n

trong d6: x, 1 gid tri do dém cua ca thé (hodc dong) thtr i (i
tur 1... n); n la tong so ca thé dugc danh gia.
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Chon céc ca thé c6 gia tri nam trong khoang X + s, hat
cua chung (hat G)) cho vao tui riéng, ghi s, phoi kho, bao
quan can than dé gieo ¢ vu tiép theo.

- Vu thir 2 (G ). Gieo riéng hat cua tirng ca thé G, cay
thanh dong, moi dong cay 1 6, cam thé danh dau ¢ dau moi
o dé theo dai.

+ Theo ddi dinh ky 7 ngay/lan: Panh dau dong c6 cay
khac dang do phan ly, sinh truong phét trién kém, nhiém
sau bénh... Trude khi thu hoach 1-2 ngay, danh gia lan cudi,
loai bo cac dong khong dat. Cac dong dat tiéu chuan tién
hanh lay méu cay (mdi dong 10 cdy ngau nhién theo phuong
phap duong chéo 5 diém), cit sat gbc, deo thé, do dém trong
phong giéng nhu dénh gia G,. Loai bd cdc dong c6 gid tri
trung binh cua bat ctr tinh trang s6 lugng nao nam ngoai do
léch chuan.

+ Thu hoach toan 6 cac dong dat yéu cau, phoi kho, lam
sach, tinh nang suat, loai bd dong c6é nang suat thap, dong
c6 hat gao lat khac mau va khong thom.

- Vu thir ba (G,): Luong hat gidng clia mdi dong G, chia
1am 2 phan: phan nhé dé du phong, phan con lai duge gieo
cAy trén rudng so sanh va rudng nhan so bo.

+ Rudng so sanh: Chon rudng dong déu, ciy cac dong
theo phuong phap tuan tu khong nhic lai, dién tich 10 m%/6,
cac 6 cach nhau 30 cm. Hang tudn theo ddi cac tinh trang
ctia timg dong, danh diu dong c6 cay khac dang do phén ly,
dong sinh trudng phat trién kém, nhidm séu bénh... Trudc
khi thu hoach 1-2 ngay, danh gia lan cudi dé chon dong dat
yéu cau. Thu 10 cdy miu vé do dém (nhu lam & vy thir hai).
Can ctr vao s6 liéu do dém, loai bo cac dong ¢ gia tri trung
binh ciia bat cir tinh trang s6 lwong nao nam ngoai do léch
chuan.

+ Rudng nhan: Sau khi ciy so sanh, cdy hét sé ma con
lai 6 rudng nhan. Tién hanh kiém dinh déng rugng vao thoi
ky trd 50% va trude thu hoach dé phat hién cay khéac dang.
Khir bo cay khac gidng do 13n co gi6i, loai bo cac dong c6
cay khac dang.

+ Thu hoach, tinh nang suit cua cac dong dugc chon,
loai bo cac dong c6 nang suat thip, dong co hat gao lat khac
mau, dong khong thom.

+ Kiém tra chét luong gieo trong cua timg dong duogc
chon, hdn cac dong dat yéu cau thanh 16 hat siéu nguyén
ching. Liy mau giri phong kiém nghiém, déng bao va gan
tem nhan theo quy dinh, bao quan cAn than dé san xuét hat
gidng nguyén chiing ¢ vu sau.

Céc chi tiéu theo doi, danh gia ¢ cac giai doan duoc thuc
hién theo bang 1.
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Bang 1. Bang mé ta cac tinh trang dic treng cta gidng laa Té

38 Bong: rau 90 Khong ¢d 1
do bién Bién. 39(%) Bong: st phén bo cia rau 90
o 40 Bong;: chiéu dai ciia rau dai nhét (cm) 90
T Tinh Giaidoan  Biu hi¢ Dibmist ,
i trang atdogn— Bicw hicn wgng 4 Bong;: gié thir cdp 90 o) 9
| L4 mim: mau 10 Xanh 3 1) Bong; mitc o gié thir cp 90 ft 1
2 La gbc (14 dudi cing): mau be 14 40 Xanh 1 43(% Bong: trang thi cia bong 90 Dimg 1
3 Lé: mic dj xanh 40 Xanh djm 3 # Béng; thodt ¢ béng 90 Thodthodn toan 7
4 Lat sac 10 antoxian 4 Khong cd ] 45 Thoi gian chin: s6 ngay tir gieo dén chin 90 Trung binh 5
5 La: sy p'han' b0 ctia séc to antoxian 40 1% Lé: s tin I 0 Trung binh 5
6 Be la: sac to antoxi 40 Khong co 1 | g
1 CTO Ao S 47(%  Mayhat chidu dii (mm) ) Ngin (<Lsmm) 3
1 Be 1a: mirc d9 séc to antoxian clia b la 40 :
- 48 (%) May hat: mau sac 90 Ving 2
8 L4: long ¢ phien 14 40 it 3 -
49 Hat thoc: khoi lugng 1000 hat 9 Trung binh 5
9%  Liuili 40 Khéng co | o oruone T © s
10 (*) Lé: sfc 10 antoxian cia tai 13 40 Khong co 1 ol AR T M) L o .
11 Li: gfi 14 (cb 14) 40 o 9 51 Hat thoc: chiéu rong (mm) 92 Trung binh 5
12 Lé: s tb antoxian cia gi 14 (06 14) 40 Khong c6 1 52 Hat thc: phan g voi phenol cua vo trau 9
13 La: thia lia 40 Co 9 53 Hat théc: mau séc v6i phenol 92
14 La: hinh dang cta thia lia 40 Nhon 2 S4(%) Hat gao lat: chiéu dai (mm) 92 Trung binh 3
15 L&: mau sic ciia thia lia 40 Trz'ing 1 55 Hat gao lat: chiéu 10ng (mm) 92
16 La: o day ld 40 Diy 7 56 (%) Hat gao lat: dang hat (DIR) 9 Biu 3
A e 1 Dai I )
4 chidu dai phitn 13 57 Hat gao lat: mau sac 92 bo 6
17 L4: chiéu dai phien 14 (cm) 50,60 (44428 cm) at go 1g
Trane binh 58 Noi nhil: dang 92 Khong dinh 3
LA A A1 rung oinl
18 La: chicu rgng phicn 14 (cm) 50,60 (12 ¢m) 5 59 Noi nhil: ham lugng amylose 92 Cao 6
19a(*)  Lédong: trang théi phién 14 (quan sat som) 60 Nira thing 2 o Hiat o0 xdt (0 bl v cimy; 5 b by
4 dong: 4i phién 14 3 , Chi v6i gidng ndi nhi dang khong s
195 (%) ;e:l gﬁ?g. trang thai phién 14 (quan sat % N thng 3 giong ng ang khong sap
- - 61 Nhiét o hod ho 9 Cao
20 Khom: trang théi (chi véi lia noi) 40
. 62 Hat gao lat: huong thom 92 Khong thom 1
21 Khom: goc thén (thé cay) 40 Dimg (<30°) 1
Y S P 63 Phan loai phy (Indica/Japonica) Indica
() Thoi gian tro (gloqg cdm quang): songly < 100-105 ngiy 5 -
tlr gieo den 50% so cdy ¢ bong trd Nguon: Trung tdm Tai nguyén Thwc vat nam 2017. (*): tinh trang dwoc
% Bét duc duc 55 Khéng co | sCf dung c,ho_t‘ét ca c?’\c gi_ﬁng trong'r_né_i:vu k_hAéo n)ghié’m va luén cé'trong
T . ban mé ta giong, trir khi trang thai biéu hién cua tinh trang trwéc do
2 V0 trau: mau sic (trir mo hat) 65,90 Khianu 3 hoc diéu kién méi tredng 1am cho nd khdng biéu hién duoc; a,b: cling
25(*) Hat théc: mau cita mo hat 80,90  Tim 5 mét tinh trang phan theo cac thoi diém quan sat, danh gia khac nhau.
* : mau sic Vi i < , A A
() Houmiusicyoinhuy 63 Tim nhgt 4 - Bang md ta cic tinh trang dic trung ctia giong duoc xay
NPT TRPP Trung binh 2 ~ R A . a , cn ,
bl Thén: duong kinh thén (mm) 65 (69 mm) 5 dung theo Quy chuan ky thuat quoc gia vé khao nghiém tinh
%) Than: chiéu cao (khong tinh bong, trir lia 7 Trung binh 7 khac bi€t, tinh déng nhat va tinh 6n dinh cua glf)l’lg laa [5].
1) (cm) (90-109 cm) h han th 5i céc chi tidu theo hé hA’ e
29 (%) Than: séc t6 antoxian cia dot 70 Khong co 1 " Phuong phap theo ddi céc chi tiéu theo hé thong tiéu
30 Than: mitc 9 sic 0 antoxian ciia dot 70 chuan dénh gia cay lia cua IRRI 2013 [6].
31 Thén: sfc t6 antoxian ciia long 70 Khong 6 | 2.3. Thoi gian va dia diém nghién ciru
(%  Bong: iy dii tryc chih (cm) pe0  Mngbish .
& ; ' (26-30 em) Nghién ctru duoc tién hanh trong vu mua (tur thang
3% Bong trang tdi tryc chinh % Ving 5 6/2018 dén thang 12/2020) tai thi trin Tun Gido, huyén
34 Bong: s0 bong/cay 70 Trung binh 5 Tuin Gido, tinh Dién Bién.
3Sa Bong: mau réu (quan sit som) 60 ,
35b Bong: mau rau (quan st mugn) 90 2.4. Xwe ly 50 h-eu
36(*)  Hat:mic ) long cia vo trau 60,80 Trungbinh 5 S liéu duoc do dém va xir 1y theo chwong trinh Excel
37 Bong: muc d¢ rung hat 90 Kho vira 3 2013
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3. Két qua va ban luan

3.1. M4t 56 dic diém néng sinh hoc ciia giong lita Té
do Di¢n Bién

Té do 1a gibng lua cam quang c6 kha nang dé nhanh trung
binh, kiéu hinh cay gon, cung, chiu tham canh trung binh,
chiu han t6t khi gieo trén nwong, thoi gian sinh truong 135-
138 ngay trong vu mua, dugc gieo ciy 1 vu/nim (bang 2).

Bang 2. Mét s6 dic diém néng sinh hoc chinh cta giéng lua
Té doé bién Bién.

Khoa hoc Néng nghiép | Trong trot ws

dém cac tinh trang. Két qua trung binh cac tinh trang nhu sau:
chiéu cao than 1a 98,6 cm; chiéu dai bong 1a 25,8 cm; sb bong
hitu hiéu dat 5,7 béng/cay; s6 hat chic/cay dat 395,1 hat; khoi
luong 1000 hat dat 26,43 g; ning suat ca thé dat 10,42 g/cay
(bang 3). Tir s6 lidu do &ém 200 cay khéac nhau, di chon ra 30
cly ¢6 cac gid tri tinh trang ndm trong pham vi lwa chon dé danh
gia ¢ vu thtr hai (G)).

Bang 3. Tham s6 théng ké mét s6 tinh trang chinh ctia 200 ca
thé G, giéng laa Té d6 Dién Bién.

Thamsd Cao  Thip Trung D{ Igch Pham vilya chon
P Tinh trang nhit  nhit binh  chuan (X +5)
Giong lua Té do —
Chi tiéu Thoi gian tir gieo dén tro (ngay) 100 100 100 0 100 100
Vu mia 2018 Vu miia 2019 Thii ian tir eieo dén chin
. L glan gl ! 138 138 138 0 138 138
Chiéu cao cay (cm) 1243 122,2 (ngdy)
Dang hinh cay V gon V gon Chiéu cao than (cm) 1124 863 98,58 398 9460 102,56
o o Chiéu dai bong (cm) 35132 2575 349 2224 2924
Dang 1a To dai, xién To dai, xién -
: S6 bong/cay 70 50 57 065 505 635
S6 bong/cay 5,70 5,83 : -
, $6 hat chc/cay 639 256 395,07 10446 290,61 499,53
S6 hat/bong 142,3 146,8 ,
Khoi lugng 1000 hat (2) 278 238 2643 093 2549 2736
Y é & o 7 ’
Ty 1 1ép (%) 27,3 2.1 Niing sudt c thé (g/cay) 1636 668 1042 267 175 13,09
Chiéu dai béng (cm) 25,7 27,1
¢ Pdnh gid va chon loc thé hé G, (vu thir hai): Vy mua
Mau sac la Xanh Xanh 2019, gieo riéng hat ctia 30 ca thé G,, cay mdi ca thé thanh 1
Mau tai 14 Tim Tim dong theo phuong phap tudn tu (khong nhéc lai), moi dong
. cdy 6 hang, moi hang 30 cdy, cach 10 dong cay 1 6 dbi
Khéi lugng 1000 hat (g) 26,7 26,8
chimg. Hang tuan quan sat, phat hién, danh du cac dong
Chiéu dai (mm) 7,28 7,30 sinh truong kém, xut hién cdy phan ly, bj sau bénh... Khi
Hat gao lat . , ’ r s 1A Ae 2R \ , A 5 \
Chidu rong (mm) 3,03 3.04 lu;a Ch]l’l}\, danh. gid la,n cudi de cPon don g~du’ng ng}lyen;ban va
dong déu, loai bo cac dong khong dat da danh dau. Lay mau
Dang hat (gao 1at) Ban thon Ban thon 10 cay & cac dong dugc chon, do dém cac chi tiéu nhu do6i
Mau hat théc Khia nau Khia niu voi cac dong G. Ket qua danh gia dugc trinh bay ¢ bang 4.
Do thuin dong rudng (diém) 3 3 Bang 4. Tham s6 théng ké mét sé tinh trang chinh caa 10 dong
- G, giong lua Té dé bién Bién.
Do dai giai doan tro (ngay) 7 7
Al A TR 7R Thamsd Cao  Thip Trung Dlch Pham vilya chon
B3 thodt co bong (diem) 3 3 Tinh trang nhit nhit binh  chuin (X +5)
D6 rung hat (diém) 5 3 Thoi gian tir gieo dén trd (ngay) 100 100 100 0 100100
D6 tan 14 (diém) 5 5 Thoi gian tir gieo dén chin (ngdy) 138 138 138 0 138 138
AR s Pl i ) 135 138 Chle‘:u cao than (cm) 98,5 9420 9621 122 9499 9743
- - Chiéu dai bong (cm) 2960 2320 2539 24 2295 218
3.2. Keét qud phuc trang giong lua Té do Dién Bién R 60 60 60 000 60 60
Két qua danh gid va chon loc thé hé G (vu thir nhat) Vu S6 hat chic/cay 4820 4080 455,10 2074 43436 47584
mua nam 2018, hat glong da thu thap trong dan dugc gieo va  Knéi huongl000 hat (g) 264 260 261 014 2596 2624

cay trén 1 6 ¢6 dién tich 500 m?, cay 1 danh/khoém, mat d6 20
khém/m?, bén canh cay 1 6 gidng déi chimg dé ddi chiéu cac
tinh trang so voi nguyén ban (bang 1). Khi lta dé nhanh ro, tién
hanh quan sat, cim que d4anh diu cac ca thé ding nguyén ban,
sinh truong khoe, déng déu. Hang tuan theo dbi rat bo que &
cac cay xau (khong ding nguyén ban, bi sdu bénh...). Khi lua
chin, chon dugc 200 ca thé co cing thoi gian tir lic gieo dén
trd va chin. Cit sat goc, deo thé, danh s dem vé phong dé do
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Ningsuito thinghiém (k) 032 027 030 001 028 03I

Trén co s s6 lidu danh gia cac tinh trang chinh ctia G, da
chon dugc 10 dong dé so sanh dong va chon loc thé hé G

Banh gid va chon loc thé hé G, (vu thir ba): Vu mua
2020 tién hanh so sanh va nhén so bo 10 dong G, m&i chon
loc, cac dong duoc cay tuan tu ca o rudng so sanh va nhan
dong, d6i chung 1a gidng Té d6 chua phuc trang.

M
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Bang 5. Dic diém néng sinh hoc cua 10 dong Té d6 va dbi Két qua dénh gia va tham sb thong ké cta mot sd tinh

chimg chwra phyc trang. trang chinh va ning suit ctia 6 dong G, sau khi danh gia

va chon loc so véi gidng chua phuc trang dugc trinh bay &

Th Bj By
) 2 Ma ' Yo , £ , £ e . , LKk, o
Vi g Chiew Dang o\ hat sésu thin thoit B bang 6. K&t qua cho thay, thoi gian sinh trudng cua tat ca
m simh ~ caocdy himh . dng ¢ tanld . \ . e , YR \ A A
O e )y e DR B (@) cac dong G, cuia giong ltia Té do la 138 ngay; chiéu cao than
\ ’ lit Wy i \ \ . . -2 A Ay 1a
(ngiy) T () (@) trung binh la 100,13 cm (dong c6 chiéu cao thap nhat la
1 %7 138 1270 Vgn Xah  Tim  Khianiu Do 1 1 5 99,0 cm va cao l’lhét 1a 101 ,8 cm). Chiéu dai b6ng dao df)l’lg
)T B 2 Vem Xah T Kiawiw B | L trong khoang 26,0-27,5 cm, trung binh 1a 26,81 cm. Khoi
3OS B8 0 Vn Xah Tm  Kieww D% 1 1 S lugng 1000 hat dao dong trong khoang 26,1-26,3 g, trung
i) oY r
binh 12 26,21 g. Nang suat thuc thu trung binh cua cac dong
4 DI 138 1267 Vgon Xanh Tim  Khandu Do | 1 5 ) PPN N
dat 0,35 kg/m?, cao nhat la dong TD132 dat 0,43 kg/m?
5 ThBl 138 7 v Xanh  Ti Khiandu Do 1 1 5 X £, 1 \ \ \
oA m R thap nhat la 3 dong Tb87, Tb131 va TD141 cung dat 0,31
6 ThI32 138 1250 Vgon Xah  Tim  Khiandu Do 1 1 5 kg /m?2
7 D13 138 1287 Vgon Xamh Tim  Khianiu Do | 1 5 L B ey 12 . . N . 2
Trong qua trinh danh gia, kiém dinh trén dong rudong keét
gq g g g
§ TPl 138 1267 Vgon Xanh Tim  Khiandu Do | 1 5 , ., \ - . \ A A
hop danh gid trong phong da loai 4 dong do sy dong deu
9 TPIS7 138 1252 Vgon Xah  Tim  Khiandu Do 1 | 5 khéng cao la TD93, TD132, TP139 va TP157.
10 Tl 13 1268 Vg Xah Tin  Khaniw Do | I R e an oz A £ A pa C -
! & ¥ 8 Vem X " a0 ) Bang 7. Mirc d6 nhiém mot so sau bénh hai chinh va kha nang
Tedo chéng dé cua 6 dong va déi chirng chwa phuc trang.
Il chuaphye  135-138 1233 Vgon Xah Tim Khianiw Do | 5
trang (d/c)

D8 vy THOS THUS TDISL TDML TDI6S Téds chua phuc tring @)

Chi tiéu

Két qua dénh gia dic diém nong sinh hoc cia giéng chua .
B kho vin (diém) L R S T T R X

phuc trang va giéng duoc chon loc & bang 5 cho théy, cac

dong duge chon loc ¢6 dac diém nong sinh hoc tuong dong Bl li(dém P Bl s s
v6i nguyén ban, c¢6 cing thoi gian sinh truong, do thudn  Bahdmmu@im 3 3 3 13 3 3 3
dong rudng (diém {) duoc cai thién dang k& so vOi giong g g i) Lo | B3B3
chua phuc trang (diém 5). o
) ) Siu cutn I (diém) (RS B B SIS B
Bang 6. M6t so tinh trang chinh va nang suat cua 6 dong G,va i
giéng chwa phuc trang. Siu due thin (diém) 303 03 133 3B 005
. ; Ray niu (di¢ I T I I- I-
N L ol Kidi ' Min ay ndu (diém) 3 3 3
Mi sb Thoigian — Chiéu dai 0 lwgn, §6 hat Ning sic  Huon e
m o sinh truéng cao thin bing Lo co o sulth $ Bo xit i (diem) o3 3 3 I
dong . bong n 1000 hat ~ chic/edy g0 thom
(ngay) ~ (om) cdy (ki) 1A
(cm) ® lit Khiningching do (diém) 13 13 13 13 3 3 5
TR 138 ®8 M2 5 262 #1903 Do Khong . oL L N .
Két qua danh gia muc d6 nhiém mot so6 sau bénh hai
e L chinh cta cac dong Té do G, so v6i gidng chua phuc trang
3 RIS 138 004 %63 6 262 SB§ 08 Do Khong dugc trinh bay & bang 7 cho thay, cac dong dwoc chon nhiém
4Bl 138 01 M ) M 03 B Khong c6 kha nang Chéng chiu sau bénh tdt hon so véi giéng chua
SToMl D me 1 s %2 8% 01 b K  Phuctrang nhiem.
6 DI 138 %1 w5 %) M9 03 B King Nhu viy, két hop gilta danh gia trong phong va trén dong
o chra e , . ruong da chon dugc 6 trong so 10 dong. Cac dong duogc
- B3 9L 262 57 267 %96 09 B Khong . N . N
iring (dl) chon c6 cac tinh trang twong dong vdi nguyén ban, sO hat
Cao nhit 018 2750 70 %630 64 04 chic/cay va ning suat 6 (kg/m?) déu cao hon so voi gidng
Tiplt e 90 X0 S0 %0 48D 03 chua phuc trang. Hat giong cua cac dong 6 rugng nhan dong
Tungbih DG s wm s xa e 035 V?’ruon'g so sanh cta 6 dong fiat yéu cau dugc hon thanh hat
: giong siéu nguyén chung. Két qua thu dugce 400 kg hat siéu
B léch chudn 09 035 0% 006 7666 004 . , B S
nguyén ching giong lua Té do Dién Bién.
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4. Két luan

Trong giai doan 2018-2020 trién khai thuc hién vu:
“Nghién ctru, khai thic va phat trién ngudn gen Té méo
Son La va Té d6 Dién Bién” (ma sd: 09/2018-HD-NVQG),
nhom nghién ctiru da phuc trang thanh cong gidng lua dic
san Té do Dién Bién va san xuat duoc 400 kg hat giéng
siéu nguyén chung dat Quy chuén k¥ thuat qudc gia vé chat
lwong hat giéng lta [7]. Cac dit liéu ctua nghién ctru nay gop
phin 1am co s& dé so sanh va chon loc, duy tri dong thuan
theo cac dic trung phuc vu cong tic bao ton va phat trién
ngudn gen ngoai san xuat, dong thoi gbp phan vao da dang
ngudn gidng cung cho cac giai phap ky thuat thich ing bién
d6i khi hau cho khu vic mién nui phia Bac Viét Nam.
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Buwdc ddu nghién ciru Anh hudng cila nano coban dén mt so die tinh
nong sinh hoc ciia giong Pau twong DTY6 trong tai Vinh Phic

Phan Thi Thu Hién’, Ha birc Chinh, Pham Phwong Thu, D6 Thu Thio,
Bui Thi Thiiy, Ha Piing Chién, Kiéu Thi Hwong Mai, Nguyén Vin Dinh

Khoa Sinh - Ky thudt Nong nghiép, Trieong Pai hoc Su pham Ha N¢i 2, phuwong Xudn Hoa, TP Phuc Yén, tinh Vinh Phiic, Viét Nam
Ngay nhan bai 20/12/2021; ngay chuyén phan bién 24/12/2021; ngay nhén phan bién 27/1/2022; ngay chap nhan ding 7/2/2022

Tom tit:

Cong nghé va vit liéu nano da dwoc wng dung thanh céng & mdt sé nwée nham ting sin lwong va chit lwong ciy
trong. O Viét Nam, mdt s6 nghién ciru da tip trung vao danh gia hiéu qua mang lai khi sir dung cac hat nano kim
loai & nhléu loai cay trf)ng khac nhau. Nghlen ciru nay nhiam danh gia anh hwéng cia nano coban déi véi qua trinh
nay mam va mot s6 dic tinh sinh hoc ciia giong Piu twong (Glycine max L. Merr) DT96. Két qua cho thay, xir ly hat
glong Pau twong DTI6 véi cac _dung dich nano coban da thuc day toc do ndy mam, lam tang ty 1€ ndy mam, trong
dé6 lieu lwgng 0,33 mg/kg hat glong cho két qua tot (93,03%). Ngoal ra, nano coban con lam tang sinh treéng cua cay

Pau twong DT96, cac thong s6 vé chiéu cao thén, chiéu dai ré, khéi lwgng kho ciia than ré..

va dat cwc dai khi xir ly véi lidu lwgng 0,33 mg/kg hat.

. déu ting hon doi chirng

Tir khéa: chidu dai r&, Pau tuwong DTI6, Kkhoi lwgng thin, nano coban, ty 1€ nay mam, Vinh Phiic.

Chi s6 phén loai: 4.1

1. Dt van de

Déu tuong 1a mot trong nhimg cay trong quan trong
trong nén nong nghiép cua Viét Nam, 1a ngudn cung céap
protein va dau thyc vat chii yéu cho con ngudi, ngudn thire
an dinh dudng cho gia stic, gia cAm.

Theo béo céo ctia Tong cuc Théng ké, ning suit trung
binh 5 nam trd lai day ctua cay Pau tuong Viét Nam ¢ muc
thép, khoang 15,01 ta/ha. biéu kién moi truong va cac tac
nhan sinh hoc, phi sinh hoc 1a nguyén nhan chinh lam anh
hudng dén san lugng va chat lugng ciia Dau tuong. Cing
v6i cac giai phap vé cai thién giéng, ché d6 dinh dudng, ki
thuét canh tac... viéc su dung cac nano kim loai (Fe, Mn,
Zn, Cu, Se...) ciing 1a mot hudng di 6 trién vong dé nang
cao nang suat va chat luong san pham cay trong, di va dang
duoc su dung rong rai trong nong nghiép bdi chung tham
gia vao qua trinh 6xy hoa - khir khac nhau va 1a thanh phan
ctia nhiéu enzyme, protein trong thuc vat [1]. Coban dugc
xem 1 mot nguyén t6 kim loai c6 ich dbi véi thyc vat bac
cao mic du chua c6 bang ching vé vai tro truc tiép cta nod.
Coban tham gia vao qua trinh tong hop chlorophyll, han ché
su phan huy clia n6 trong tdi, kich thich sy phat trién cua
cdy, tham gia vao qua trinh trao d6i dam do n6 duoc tim thay
nhiéu trong cac phirc hé protein trong ty the cua té bao. Poi
v6i cac loai cay ho ddu, coban la mot yeu td can thiét cho
mot s6 loai vi sinh vat, ddc biét 1a vi sinh vat ¢6 dinh nito
trong khi quyén su thiéu hut cua chung thudng lam giam
hiéu qua c6 dinh nito cua cay trong [2]. Coban co tam quan
trong rat 16n trén hoat dong va quéan thé vi sinh vat ¢ dinh
ni to khi quyen thudce hai chi Azotobacte va Nitrobacter [3].

“Tac gia lién hé: Email: phanthithuhien@hpu2.edu.vn
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L.T. Thoa va cs (2017) [4] cling da cho thiy, coban la yeu
t6 can thiét cho qua trinh téng hop vitamin B,,- vitamin can
thiét cho dinh dudng cua con nguoi va dong vat. Trén thé
gidi va Viét Nam da c6 mot s nghién ctru vé anh huong ciia
hat nano kim loai dén cac chi tiéu quang hop, sinh truéng
va hoat tinh cua cac enzyme chéng oxy hoa véi nang suat
clia mot ) cay trong. Tuy nhién, d01 v6i Bau tuong DT96
la gibng c6 tiém ning vé nang sut cao thi vige xur 1y hat
bang nano coban c6 anh huong nhu thé nao van chua c6 két
qua nghién ctru. Do vay, ching 61 thuc hién nghién ctru anh
huong cua nano coban dén mot s6 dic tinh nong sinh hoc
cua glong bau tuong DT96 trong tai Vinh Phuc.

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

Gidng Pau trong DT96 do Vién Di truyén Nong nghiép,
Vién Khoa hoc Néong nghiép Viét Nam cung cip. Mot lugng
hat nano coban dugc phén tan trong nude RO bing may siéu
am Sonic & Materials v6i cong sudt 375 W trong 3 phut 30
gidy dé dat nong d6 nhu mong muén. Dung dich nano coban
dugc xt Iy xong, cho vao cac dia petri c6 chtra cac hat Dau
tuong va tron déu, dé yén trong 30 phut. Gian mong hat va
dé kho ¢ nhiét 6 phong trong 2 gid toi khi vo hat kho rdi
tién hanh gieo [5, 6].

2.2. Phwong phdp nghién ciru

B6 tri thi nghiém dong rudng theo phwong phap khbi
ngau nhién day du (RCBD) vdi 3 lan nhac lai, 4 cong thuc
bao gom:

a4



Effect of nano cobalt on some
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Abstract:

Nanotechnology and nanomaterials were successfully
applied in several countries to increase crop yield and
quality. In Vietnam, some studies have focused on
evaluating the effectiveness of using metal nanoparticles
in many different plants. This study showed that the
utilisation of nano-cobalt proved a good impact on the
seed germination and agro-biological characteristics of
the DT96 soybean cultivar (Glycine max L. Merr). Results
exhibited that the treatment of DT96 soybean seeds with
cobalt nanoparticle solutions increased the germination
rate and remarkably increased the germination rate, in
which the dose of 0.33 mg/kg of seeds gave good results
(93.03%). In addition, nano cobalt also improved the
growth of DT96 soybean; stem height, root length, and
dry weight of rhizomes... all increased more than the
control and reached the maximum when being treated
with a dose of 0.33 mg/kg of seeds.

Keywords: DT96 soybean, germination rate, nano cobalt,
root length, trunk weight, Vinh Phuc.

Classification number: 4.1

|
- Pbi chig (BC): xtr Iy nuwdc RO.

- Cong thire 1 (CT1): xr ly hat nano coban, noéng d6 0,17
mg/kg hat giong.

- Cong thl:IC 2 (CT2): xtr ly hat nano coban, néng d6 0,33
mg/kg hat giong.

- Cong thure 3 (CT3): xtr ly hat nano coban, ndng d6 100
mg/ kg hat giong.

MJi cong thire duge tién hanh 3 lan lap lai, moi lan nhic
lai v6i dién tich 6 m?. Pau tuong dugc tr6ng trong Vuon
thuc nghiém cua Truong Pai hoc Su pham Ha Néi 2. Trude
khi gieo trong, chung t6i tién hanh khir sdu bénh bang voi
bot. Gieo theo hang, mdi hat cich nhau 3 cm. Tién hanh
cham séc, 1am ¢o va vun gbe sau 20 ngay gieo trong.
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2.3. Cac chi tiéu theo doi

- Chiéu cao thdn: chiéu cao than dugc do bing thudc
thang voi sd chia nho nhat 1a mm, cach do tir gbc dén dinh
sinh trudng cua 30 cdy trong mdi 6 thi nghiém vao céc thoi
diém 10, 20, 30, 40 va 60 ngay sau khi trong.

- Chiéu dai ré: dugc do bang thudc thing véi s chia nho
nhit 1a mm, cach do tir gdc dén chop r& dai nhét cua 3 cay
trong mdi 6 thi nghiém vao cac thoi diém 10, 20, 30, 40 va
60 ngay sau khi trong.

- Khoi lwong twoi - khé cia thdan va la: dugc xac dinh
bang cach cin bang can phan tich vao cac thoi diém 10,
20, 30 va 40 ngay sau khi trong. Mdi 6 thi nghiém do 3 cay
ngau nhién.

2.4. X Iy 56 liéu

Cac s6 liéu duge xir 1y theo tham s6 thong ké bang phan
mém IRRISTAT 5.0.

3. Két qua va ban luan

3.1 Anh hwong cia nano coban dén ty Ié nay mam ciia
giong Ddau twong DT96

Ty 1& ndy mam cao hay thap phu thudc vao chit lwong
hat giéng, diéu kién sinh thai trong thoi gian gieo trong. Dé
danh gia anh huong ciia nano coban dén sy ndy mam cia
gidng Pau twong DTY6, chung t6i tién hanh dém truc tiép
cac hat dau nay mam (di dua duoc 2 14 mim khoi mit dét)
tir ngay thtr 2 dén thi 4 sau khi gieo va tinh ty 18 - nay mam
trung binh ¢ cac cong thire thi nghiém. Két qua vé ty 1¢ nay
mam cua cac cong thirc duge thé hién & hinh 1.

100
80 L I I
60

40

Ty & ndy mam (%)

20

bC CT1 cT2 CcT3
Cong thurec thi nghiém

Hinh 1. Biéu db thé hién anh hwéng cia nano coban dén ty Ié
nay mam cua giéng Pau twong DT96.

Két qua hinh 1 cho thay, ty 1é ndy mam cta CT2 cao nhat
(dat 93,03%) trong céc cong thirc thi nghiém, tiép dén la
DC (84,6%) va CT1 (83,03%) tuong dwong nhau, thip nhat
1a CT3 (81,5%.) Nhu vy, xir Iy nano coban véi liéu luong
0,33 mg/kg hat (CT2) c6 tac dung tot dén ty 1& niay mam,
tuong tu nhu két qua cua P.T. Hoe va cs (2018) [7]; Q.B.
Ngo Va cs (2014) [8] trén cac glong bau tuong giai doan
nay mam, cac enzym thuy phan duoc tong hop dé phan huy
cac chat hiru co du trit trong hat tao nguyén li¢u cung cap
cho qua trinh h6 hap hleu khi vira tao nang luong vira cung
cap nguyén liéu dé tong hop cac té bao phuc vu cho hat
nay mam, coban 1a mot trong cac nguyén t6 vi luong c6 thé
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tham gia vao xuc tac cac enzym trong giai doan nay.

3.2. A"nl‘l hwong ciia nano coban dén dong thdi tang
trudng chiéu cao cdy cia giong Ddu twong DT96

Su phat trién chiéu cao cdy cua than chinh c6 lién quan
chat ch& dén kha ning do, s6 1a trén cay, su phan hoa mam
hoa, ra hoa va tao qua. Bé danh gia anh huong cua nano
coban dén dong thai tang truong chiéu cao giéng Pau tuong
DT96, chung t6i tién hanh do chleu cao vao cac thoi diém
10, 20, 30, 40 va 60 ngay sau khi trong. O giai doan 10 va 20
ngay sau khi trong, chiéu cao cdy ting truong cham va gin
nhu khong c6 su khac biét gitta cac cong thuc thi nghiém.
Céc giai doan 20-40 ngay sau khi trong, chiéu cao cdy ting
nhanh, trong d6 sy tang truong chiéu cao cay & CT2 va CT1
cao hon DC, thip nhat 1a CT3. Giai doan 40-60 ngay sau
khi trong, chiéu cao ciy ting trudng cham hon so véi cac
giai doan trudc do phai tap trung dinh dudng nudi hoa, qua
v6i xu hudng twong ty (t6t nhat & CT1 va CT2, kém nhit 1a
CT3) (hinh 2).

Chiéu cao (cm)

10 ngay 20 ngay 30 ngay 0 ngay

40 ngay

Theoi gian theo doi (ngay)

Hinh 2. Anh hwéng ctia nano coban dén dong thai téang trwéng
chiéu cao giong Pau twong DT96.

So sanh dong thai ting truong chidu cao cua gidng Pau
tuong DT96 dudi anh hudng ciia nano coban & tat ca cac
giai doan cho thay, xir I hat bang nano coban véi liéu luong
0,17 mg/kg hat (CT1) va 0,33 mg/kg hat (CT2) da c6 tac
ddng tich cuc (cao hon BC), con ¢ lidu lwong 100 mg/kg hat,
tac dung dién bién ngugc lai. Lidu lugng xir 1y 0,33 mg/kg
hat dem lai hiéu qua tSt nhat, két qua nay ciing phu hop
v6i nghién ctru cua Phan Hoang Tuén va cs (2017, 2018)
(5, 6].

3.3. Anh hwong ciia nano coban dén khoi lwong twoi,
khé ciia than giong Pdu twong DT96

Anh hwong ciia nano coban dén khoi lwong twoi cia
than: Khéi luong tuoi, kho cia than ciing thé hién kha ning
sinh truéng cua cdy trong noéi chung va Dau tuong noi riéng,
phu thudc chi yéu vao dic tinh cia gidng va cac ky thuat
cham séc (bang 1). Két qua bang 1 cho thay, giai doan tir
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khi tréng dén 30 ngay, cac cong thirc thi nghiém chua co sy
khac biét 16n vé khoi lwong tuoi ctia than, nguyén nhan la
do giai doan nay san pham quang hop chua 16n do s6 luong
1a con it, dong thoi cy chil yéu ting truong vé chiéu cao.

Bang 1. Anh hwéng clia nano coban dén khéi lwong twoi cia
than giéng Dau twong DT96.

Khoi lwgng than twoi (g/ciy)

Cong thirc

Ngay 10 Ngay 20 Ngay 30 Ngay 40 Ngay 60
bC 0,72:40,04 0,78%0,03 0,93:0,01 2,750,05 12,2+40,14
CTL 0,72°+0,025 1,110,08 1,240+0,02 3334021 16,5%40,17
CT2 0,80,09 1,510,035 1,58+0,04 417+0,03 19,340,33
CT3 0,72:0,1 0,87¢+0,1 0,880,035 2,340, 12,140,63

Ghi chu: cac gia tri trong cung mot cot di kém véi cac chir cai khac nhau
biéu thj sy sai khac c6 y nghia théng k& & mdc a=0,05.

O BC, cay Pau tuong 10 ngay tudi co khdi luong than
tuoi dat 0,72 g, 20 ngay 1a 0,78 g, 40 ngay dat 2,75 g va cao
nhét ¢ thoi diém 60 ngay (12,20 g). O CT1, khdi lugng than
tuoi trung binh dat 0,72 g ¢ thoi diém 10 ngay, ting 1én 3,33
g &40 ngay va dat 16,5 g & 60 ngay. O CT2, khdi tugng than
tuoi trung binh tang tir 0,8 1én 19,3 g tir ngay thar 10 dén 60.
O CT3 dat 0,72 g & 10 ngay, dén 30 ngay ting nhe 1én 0,88
g, dat 2,3 g & 40 ngay va cao nhat a 12,1 g & 60 ngay.

Trong cac cong thire nghién ctru, CT1 va CT2 ¢6 khdi
lugng tuoi ciia than cao hon so voi PC, trong khi CT3 thap
hon. Diéu nay c6 thé do lidu lugng nano coban qua cao
da gay we ché qua trinh phat trién than cia cay Dau tuong
DT96. Giai doan 40-60 ngay sau khi trong, khéi luong twoi
ctia than ting rat nhanh va xu hudng ciing dién ra tuong tu,
nghia 1a CT1 va CT2 c6 gia tri cao nhat, DC va CT3 tuong
duong nhau va kém hon. Két qua nay phi hop v6i nghién
cuu cua P.H. Tuan va cs (2018) [6]. Nghién ctru [6] ciing
cho thiy, khi xir 1y hat Pau twong DT51 v&i nano coban &
lidu lwong 0,17 mg/kg hat, cac thong sb vé chiéu cao ciy,
chiéu dai r&, khdi luong than, khdi lwong ré. .. déu cao hon
s0 v6i BC va cao nhat so v6i cac lidu lwong da sir dung. C6
su khac nhau ¢ liéu lwgng nano coban thich hop cé thé do
diéu kién thé nhudng cta noi canh tac khac nhau. Ngoai
ra, ¢6 thé con do su khac nhau vé ban chét di truyén cua
gidng Pau trong DT51 so véi DTI6.

Anh hwong cia nano coban dén khéi lwong khé ciia
than: Két qua nghién ciru anh huéng cua nano coban dén
khéi Iugng khé cua than gidng Dau twong DTI6 dugc thé
hién ¢ bang 2.



Bang 2. Anh hwéng cia nano coban dén khéi Ivgng khé cua
than giong Pau twong DT96.

Khoi lrgng than kh (g/cy)

Cong thire

Ngay 10 Ngay 20 Ngay 30 Ngay 40 Ngay 60
bC 0,130,02 0,464+0,35 0,64¢+0,04 0,6920,02  1,050,01
CTI 0,13%0,01 0,47+40,28 0,60°+0,02 0,72°40,1 1,3020,12
CT2 0,150,003 0,590,5 1,0840,13 1,1540,04 2,02:40,01
CT3 0,1540,04 0,450, 0,670,06  0,69:+0,06 1,080,11

Ghi chu: cac gia tri trong cung mot cot di kém vaéi cac chiv cai khac nhau
biéu thi sy sai khac c6 y nghia thong ké & mirc a=0,05.

Két qua bang 2 cho thdy, anh huong ciia nano coban dén
khdi luong khé trung binh cua than cay Pau tuong DT96 &
cac lidu lugng khac nhau 1a khac nhau. O BC, khbi lugng
than kho trung binh ¢ 10-60 ngay 13 0,13-1,05 g. O CT1, khéi
lwong than kho trung binh dao dong tir 0,13 g & 10 ngay tudi
1én 0,47 g & 20 ngay tudi va dat cao nhat 1a 1,3 g & 60 ngay
tudi. CT2 c6 khdi lwong than khé trung binh dat 0,15 g & 10
ngay tudi, tang 1én 1,15 g & 40 ngay tudi va dat cao nhat 1a
2,02 g & 60 ngay tudi. CT3 tang tir 0,15 g & 10 ngay tudi 1én
1,08 g & 60 ngay tudi. O tit ca cac cong thirc thi nghiém, khbi
luong khé cua than déu ting cao hon PC & mic co ¥ nghia
0=0,05. Két qua thu dugc ciia ching t6i phu hop véi nghién
ctru ciia P.H. Tuan va cs (2018) [6] do khdi lugng kho cta than
ty 1¢ thuan voi khéi lwong tuoi thu duge & mdi cong thire thi
nghiém, trong d¢6 CT2 (lidu lugng xir Iy 0,33 mg/kg hat) co
khdi lugng than kho thu dugc cao nhit (2,02 g 6 thoi diém 60
ngay tudi). két qua ctia chung t6i ciing phit hop véi két qua thu
dugc khi nghién ctu trén dbi tuong ddu daa [9, 10].

3.4. Anh hwong ciia nano coban dén khoi luwong twoi,
khé ciia ld giong Pdu twong DT96

Anh heéng ciia nano coban dén khoi lwong twoi ciia la:
Anh huéng ciia nano coban dén khéi luong tuoi cia 1a giéng
Pau twong DTI6 dugc trinh bay & hinh 3 cho thiy, cong thirc
DC, khi dugc 10 ngay tuoi dat 1,15 g, sau do tang 1én 1,87 g
20 ngay tudi, 5,36 g tai thoi diém 40 ngay va dat gia tri cuc
dai (8,36 g) vao lic 60 ngay tudi.

14
12

10

Khoi lwong twoi cua la (g)
;
|

10 ngay 20 ngay 30 ngay 40 ngay 60 ngay i

Theoi gian theo dbi sau khi gieo (ngay)

Hinh 3. D6 thj danh gia anh hwéng ctia nano coban dén khoi
lwong twoi cha la gidng Dau twong DT96.
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CT1 c6 khdi lugng 14 tuoi ¢ thoi diém 10 ngay tudi dat
1,47 g, 6 20 ngay tudi dat 2,25 g, dat 4,36-6,50 g 6 30 va 40
ngdy tudi, 60 ngay tudi dat 10,45 g. O CT2, khoi luong 1a
tuoi dat 1,77 g & thoi diém 10 ngay tudi, ting 1én 5,69 g & 30
ngay tudi va dat 12,3 g & 60 ngay tudi. CT3 dat thap nhat 1a
1,03 g & 10 ngay tudi, 1,30 g & 20 ngay tudi, ting 1én 4,41 g
& 40 ngay tudi va cao nhit 1a 7,35 g & 60 ngay tudi.

Nhu vay, tuong tu nhu véi than chinh, viée sir dung nano
coban ¢ liéu luong thip (CT1 va CT2) di lam ting khoi
lwong twoi cta 14 so voi BC, con & liéu luong cao (CT3) tac
dung nguoc lai, khdi luong thap hon BC.

Anh huwdng ciia nano coban dén khoi heong khé ciia la: Két
qua nghién ctru anh hudng ciia nano coban dén sinh khdi kho
cua la gidng Dau twong DT96 dugc trinh bay ¢ bang 3.

Bang 3. Anh hwéng nano coban dén khéi lwgng khé cua la
giébng Dau twong DT96.

Khoi lwgng 14 kho (g/cy)

Cong thire

Ngay 10 Ngay 20 Ngay 30 Ngay 40 Ngay 60
bC 0,07%+0,04 0,16:0,04 0,44:£0,012 0,800,078 1,1940,03
CT1 0,122+0,01 0,26°+0,03 0,64°+0,03 1,38%+0,13 1,79°+0,06
CT2 0,20:40,07 0,340,04 0,72:40,01 1,9340,03 2,2840,06
CT3 0,05:0,01 0,14+0,01 0,490,05 0,820,002 1,2140,07

Ghi chu: cac gia trj trong cung mot cot di kem vai cac chir cai khac nhau
biéu thi sy sai khac co y nghia thong ké & mirc 0=0,05.

O tit ca cac cong thirc thi nghiém giai doan tir khi trong
cho dén 20 ngay sau khi trong khéi luong khé cua 14 ting
cham, khéi lugng khé cua 14 bit dau ting nhanh tir giai doan
20 ngay sau khi trong va dat cao nhit vao giai doan 60 ngay
sau khi trong. Di voi CT3, tat ca cac giai doan khao sat,
khdi lwong kho cua 14 twong duong véi PC, sy khac biét
khong 16n. Nguogc lai & CT1 va CT2, tit ca cac giai doan
khao sat khéi luong kho cua 14 déu cao hon PC, dic biét
la giai doan 30-60 ngay sau khi trong. Qua phan tich anh
hudng ctia xir Iy nano coban dén kha ning tich liiy sinh khbi
tuoi va kho ciia 14 gibng Dau twong DT96 cho thdy, khi xur
1y nano coban ¢ nong do thap (0,17-0,33 mg/kg hat) c6 anh
huong tot dén tich lily sinh khdi tuoi va kho cua 14 so véi
DC. Tuy nhién, xir Iy nano coban & CT2 ¢6 hiéu qua nhat.

3.3. Anh hwong ciia nano coban dén chiéu dai ré giéng
Ddu twong DTI6

Ré 14 co quan dudi mat dat co vai tro vira hiit nudc va
mudi khoang cung cdp cho cac bd phan trén mit dat vira
gitip tao gia thé cho toan bd cac phan trén mat dat, vi vay
chung t6i tién hanh do chiéu dai ré qua cac giai doan phat
trién. Moi 6 thi nghiém tién hanh nho 3 cay, rira sach, cat tir
gbc va tién hanh do chiéu dai cua ré. Két qua duoc thé hién
6 hinh 4 va 5.

a1
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Hinh 4. Anh hwéng ciia nano coban dén chiéu dai ré caa gidng
Dau twong DT96.

Tu két qua hinh 4, chung t6i c¢6 nhan dinh ré'lng, O thoi
diém 10 va 20 ngay tudi, chidu dai ré trung binh & CT1 va
CT2 cao hon cic cong thirc con lai. Nhing giai doan tiép
theo (30, 40 va 60 ngay tudi) trat tu cua cong thie CT1 va
CT2 tuy c6 thay ddi nhung déu co gia tri cao hon CT3 va
BC, chimg t6 viée xur ly nano coban ¢ mirc thap (0,17 dén
0,33 mg/kg hat) co tac dung t6t hon dbi voi viée ting truong
chiéu dai ré cua giéng Dau twong DT6.

Hinh 5. Hinh anh ré cda cac céng thwc thi nghiém & thoi diém
30 ngay sau khi tréng.

4. Két luan

1. Nano coban c6 tac dong tich cuc dén qua trinh nay
mam & giéng Pau twong DTI6, trong d6 xir Iy & liéu lugng
0,33 mg/kg hat cho két qua tot nhét, ty 1& nay mam dat
93,03%.

2. Kha ning sinh truong cta cay Pau twong DT96 thé
hién qua céc chi tiéu chiéu cao than, chiéu dai r&, khoi lugong
twoi, kho cua 14, khbi luong tuoi, kho cua than ré... co su
cai thién dang ké khi xtr Iy nano coban, trong d6 lidu lugng
0,33 mg/kg hat dem lai két qua tot nhat.
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Nghién ciru nay dugc tai trg bdi Bo Giao duc va Bao tao
thong qua dé tai ma s6 B.2021-SP2-04. Céc tac gia xin chan
thanh cam on.
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Nghién ciru anh hwong cia cac hop chat cao phan ti ngoai bao tir vi khuan lactic
|én ddp tmg mién dich cua tom Su (Penaeus monodon)

_ Truong Tién Cong", Nguyén Minh Chon', Nguyén Hitu Thanh?, .
Nguyén Phi The? Trinh Thi Lan? Nguyén Hitu Yén Nhi?, Nguyén Thi Thuy Hang?

1Vién Nghién ciru va Phat trién Cong nghé Sinh hoc, Trong Pai hoc Can Tho, Khu II, dwong 3/2, phiong Xudn Khanh, quan Ninh Kiéu, TP Can Tho, Viét Nam
Truwong Pai hoc An Giang, Pai hoc Quoc gia TP Ho Chi Minh, 18 dwong Ung Vin Khiém, phuwong Pong Xuyén, TP Long Xuyén, tinh An Giang, Viét Nam

Ngay nhan bai 25/10/2021; ngay chuyén phan bién 28/10/2021; ngay nhan phan bién 7/12/2021; ngay chp nhén ding 10/12/2021

Tom tit:

Cic hop chit cao phén tir ngoai bao (EPS - Extracellular polymeric substances) dwge biét dén 13 mot hep chét c6 kha ning
nhur prebiotic dé thic ddy sw phat trién ciia vi khudn cé lgi trong dwong rudt ciia ngudi va dong vat. Pé chimg minh tiém
ning prebiotic cia cac EPS dwgc san xuét tir vi khuén lactic, Lactobacillus plantarum va Bifidobacterium bifidum, nghién ciru
nay di danh gia anh hwong ciia cic vi khuin trén véi dap wing mién dich & tom khi 1y nhiém véi vi khuin giy bénh Vibrio
parahaemolyticus. Két qua cho thiy, khiu phin iin cé bd sung cic loai EPS khac nhau d kich thich mién dich ciia tom Su déi véi
bénh hoai tir gan tuy c?ip (AHPND - Acute hepatopancreatic necrosis disease), hay con goi la hji chirng chét som (EMS - Early
mortality syndrome) & tom do vi khuan V. parahaemolyticus giy ra. Viéc bd sung EPS vao thirc in ciia tom di 1am ting dang ké
téng ) lwgng bach cau, hoat tinh suy hé h{ip cz‘ip, hoat tinh cia phenoloxidase (PO) va superoxide dismutase. Két qua nghién
ciru cho thiy, EPS do vi khuén lactic sin xuit thé hién tiém ning nhuw prebiotic, ¢ thé tré thanh giai phap thay thé viéc sir dung

Kkhéng sinh trong nudi tom nhim giy trc ché sy phat trién ciia mim bénh.

Tir khoa: Bifidobacterium bifidum, lactic, Lactobacillus plantarum, prebiotic, tom Su, Vibrio parahaemolyticus.

Chi sé phin logi: 4.5

1. Dt van de

T6m bién, dic biét 1a tom St chiém ty trong 16n trong nganh
nudi tréng giap xac [1]. Tuy nhién, nhiing ndm gé‘ln day dich bénh
trén tom xuat hién va bung phat ngay cang nghiém trong da gy
thiét hai 1on vé kinh té cho nganh nuéi tom [2].

Céc EPS cua vi khuan voi thanh phan chinh 1 cac polysaccharide
da dugc st dung nhu mot chét thay thé tw nhién cho thudc khang
sinh vi nhiing loi ich stc khoe ma né co thé mang lai [3]. Preblotlc
1a c4c thanh phan khong tiéu hoa c6 tac dung thic ddy sy phat trién
cua vi khuén duong rudt mot cach co chon loc va c6 kha nang kich
thich hé théng mién dich cua dong vat thiy san [4]. Prebiotic dugc
16n men boi vi khudn lactic tao ra cic chat chuyén hoa khac nhau
nhu axit béo mach ngin v6i céc hoat dong chong viém va diéu hoa
mién dich [5]. Nhu vay, cdc EPS do vi khuan lactic san xudt co tiém
ning nhu nhimg prebiotic [6] ¢6 thé duogc sir dung cho nudi tom.

San xuat EPS 6 vi khuéin lactic dugc kich thich boi cac didu
kién cang thang va giy sdc moi trudong khac nhau nhu mét phan
tmg bao vé té bio, cling o thé ting cuong sy hinh thanh mang sinh
hoc xung quanh té bao [7]. EPS cuia vi khudn lactic thé hién cac
hoat tinh sinh hoc dic trung nhu kha ning chdng oxy héa, khang
vi-riit, chong ung thw, chdng viém va diéu hoa mién dich [8]. Vi
tiém ning prebiotic cua EPS, nghién ctru di danh gia anh huong
cua khau phén an chtra céc loai EPS duoc san xuét boi vi khuan
lactic dudi cac didu kién soc moi truong khic nhau nham kich
thich mién dich dbi v6i bénh do vi khuan V. parahaemolyticus
gay ra ¢ tom Su.

“Tac gia lién hé: Email: truongtiencong68@gmail.com
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2. Vat liéu va phuong phap nghién ciiu
2.1. Chudn bj EPS ciia vi khudn

Vi khuan Lactobacillus plantarum VAL6 va Bifidobacterium
bifidum VAR2 duoc nudi cdy trong moi truong de Man, Rogosa
va Sharpe (MRS broth) du6i céc diéu kién soc nhiét va ting nong
d6 CO,. Trong moi diéu kién, EPS dugc chiét xuét theo phuong
phdp dugc mo ta boi N. Salazar va cs (2009) [9] va H.T. Nguyen
va cs (2014) [10]. Két qua 4 loai EPS da duoc thu thap tir cac diéu
kién soc moi truong dugc trinh bay ¢ bang 1. Hai mau EPS thuong
mai duoc sir dung dé so sanh 13 1,3-p glucan (Sigma-Aldrich) va
Immuno-LP20 (Japan), dugc dat tén 12 Glucan va LP20.

Bang 1. EPS san xuét tir cac diéu kién khac nhau.

Vi khufn Diéu kin stress kich thich Loai EPS

L. plantarum 42°C, 3 gio EPS L. plantarum temperature (EPS LPn)
L. plantarum €0, 24 gio EPS L. plantarum CO, (EPS LPc)

B. bifidum 42°C, 3 gio EPS B. bifidum temperature (EPS BFn)
B. bifidum C0,, 24 giv EPS B. bifidum CO, (EPS BFc)

2.2. Chudn bi thikc dn thi nghi¢m

Bb sung 1an luot 4 g BFc, BFn, LPc, LPn, Glucan, LP 20 trong
1 kg thire an ban dau (thanh phan: 40% dam, 4% chét béo, 11% do
am, 13% tro, 3% xo tho). Nghién nat va tron déu dé duoc hdn hop
thirc n tom c6 bd sung 0,4% prebiotic.
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Abstract:

Extracellular polymeric substances (EPS) are known as
prebiotic-like compounds that promote the growth of
beneficial bacteria in the intestinal tract of humans and
animals. To demonstrate the prebiotic potential of EPSs
produced from lactic acid bacteria, Lactobacillus plantarum
and Bifidobacterium bifidum, this study demonstrated the
influence of these bacteria on the immune response in shrimp
to infection with pathogenic bacteria. Vibrio parahaemolyticus
disease. The results showed that the diet supplemented with
different types of EPS stimulated immunity of black tiger
shrimp against acute hepatopancreatic necrosis disease, also
known as early mortality syndrome in shrimp caused by
Vibrio parahaemolyticus. The addition of EPS to shrimp feed
significantly increased total white blood cell count, respiratory
burst activity, phenoloxidase and superoxide dismutase
activity. The study results show that EPS produced by lactic
acid bacteria shows potential as a prebiotic, which can become
an alternative to the use of antibiotics in shrimp farming to
inhibit the growth of pathogens.

Keywords: Bifidobacterium bifidum, Black tiger shrimp,
lactic acid, Lactobacillus plantarum, prebiotic, Vibrio
parahaemolyticus.

Classification number: 4.5

2.3. Bo tri thi nghiém xdc dinh cdc chi tiéu mién dich ciia tom Si

Tém St thu nghiém c6 trong lugng trung binh 5,45+0,02 g
duoc thu mua tir cac trai san xuét giéng ¢ Kién Giang, Viét Nam.
T6m duoc thich nghi va cho an véi khau phin co ban 2 lan/ngay
trong 7 ngay trong bé nudi composite ¢ diéu kién phong thi nghiém
(d6 man la 25%o va nhiét d§ la 2742°C). Sau khi thich nghi, tom
duoc bb tri ngau nhién vao 24 bé nudi (500 1, dién tich day tron
1 m?) v&i mét s6 ban dau 30 con/bé. Thi nghiém duoc b tri hoan
toan ng?lu nhién vdi 8 nghiém thuec, mdi nghiém thirc dugc 13p lai
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3 lan, Cac thi nghiém cho an bao gom ddi chimg dm (khau phan
co ban va khong cam nhiém vi khuan gy bénh), ddi chimg duong
(khau phan co ban va duoc cam nhidm vi khudn gdy bénh), nhém
khau phan b6 sung Glucan (khau phan co ban ¢6 bd sung 1,3-p
glucan véi lugng 3 g/kg thirc in va duge cam nhiém vi khuan gay
bénh), nhom khau phan bo sung LP20 (khau phan co ban ¢6 bd
sung LP20 véi lvgng 1 g/kg thirc &n va duge cim nhiém vi khuan
gy bénh) va 4 nhom khau phan bd sung EPS (khau phan co ban
duge bd sung LPn, LPc, BFn, BFc v6i lugng 4 g/kg thitc an va
dugc cam nhiém vi khuan gy bénh).

Trong qué trinh thir nghiém, tdm dugc cho an voi khau phan thi
nghiém 5-6% trong luong co thé, 5 1an mdi ngay vao luc 7, 10, 13,
17 va 21 gio. Nhiét 4 nude duy tri ¢ 29+1°C, do man la 25+0,5%o,
ham lugng NH," 1a 0,050,005 mg/I va d6 pH la 8,0+0,2.

2.4. Cim nhiém V. parahaemolyticus

Cam nhiém V. parahaemolyticus duoc thuc hién sau 2 tuan
thir nghiém cho an. ¥ parahaemolyticus dugc nudi cdy qua dém &
28°C trong mdi truong Thiosulfate citrate bile salts sucrose (TCBS
broth). Vi khuan dugc dinh lugng bang cach tri trén dia thach chira
moi truong TCBS, sau d6 dich dugc nuoi ciy dén mat sd 10’ CFU/
ml. Qué trinh cam nhiém ¥, parahaemolyticus dugc thyc hién bang
cach b sung truc tiép vi khudn vao bé nudi tom & mat s6 5,0x10*
CFU/ml, bé nuéi dugc lay di thirc an thira va nuée duoc 1am sach
phan mdi ngay. Nhom nghién ciru da khao sat cac bé nuoi thuc
nghiém duoc b sung mot lugng vi khuén ¥, parahaemiolyticus
twong tmg voc cac nong do 5x10°, 5x10* va 5x10° CFU/ml, quan
sat, ghi nhan lwgng tom St chét theo thoi gian. Két qua nghién ciru
cho thay, ¢ ndng do vi khuan ¥, parahaemolyticus giy cam nhiém
cao 5x10° CFU/ml lugng tom St chét rat nhanh va chét hét trong
24 gio sau khi gy cam nhiém, ty I¢ tom con song giam dan va
bing 0 sau 24 gio gdy cam nhidm. Nguoc lai, ¢ ndng do vi khuan
V. parahaemolyticus gy cim nhiém la 5x10° CFU/ml ty 1¢ tom St
con cao va duy tri & mirc 100% sau 16 gio dau, sau d6 ty 1¢ song
co giam va duy tri dugc ty 1 tém con song & mic 70%. Trong
khi d6, nong do vi khuan V. parahaemolyticus giy cam nhidm 1a
5x10* CFU/ml 1am ty 1¢ t6 song gidm con 20% sau 60 gior gy cam
nhiém. Qua d6 cho thy, ¥/ parahaemolyttcus la chung c6 kha ning
gay bénh cho tom ¢ cdc mat s6 cam nhlern khac nhau s€ anh huong
dén ty 16 song va thoi gian duy tri s6 lugng sdng sét 1am co s¢ cho
cac thi nghiém tiép theo.

2.5. Phan tich mién dich ciia tom

Dé tién hanh phan tich mién dich ciia tom, & moi thi nghiém tién
hanh thu 3 con/bé/nghiém thire. Céc thong s6 mién dich cua tom
duoc xac dinh trude khi gay nhiém va ¢ 1, 3, 6 va 9 ngay sau khi cam
nhiém v6i V. parahaemolyticus. Tong sb bach cau duoc dém theo
phuong phap duge mo ta boi C.H. Chiu va cs (2007) [11].

Hoat tinh PO dugc xdc dinh dua theo phuong phdp
cua J. Hernandez-Lopez va cs (1996) [12] su dung [-3,4-
dihydroxyphenylalanine (L-DOPA) v6i sy c6 mit cua cacodylate.



Hoat tinh suy ho hap cép (RES - respiratory burst) dugc xéc
dinh bang cach khur nitroblue tetrazolium (NBT) thanh formazan,
nhu mot bi¢n phap tao thanh anion superoxide [13].

Hoat tinh superoxide dismutase (SOD) duogc xac dinh dua
theo phuong phap clia C. Beauchamp va cs (1971) [14] st dung
nitroblue tetrazolium (NBT) véi su ¢6 mat cua riboflavin.

2.6. Phwong phdp phin tich thong ké

Su dung Excel aé nhap, luu trit s0 liéu va st dung phé"m mém
Minitab 16 dé thng ké so sanh sy khac biét gitra cac nghiém thirc
bing phép thir Tukey voi do tin cdy 95%.

£ 2 ~ ~ a~
3. Két qua va ban luan

3.1. Anh hwéng ciia EPS lén tong sé té bao bach ciu trong
mdu cia tom Su

Céc chat kich thich mién dich nhu p-glucan va cac prebiotic
c6 kha nang kich thich qua trinh melanin hoa va qua trinh thuc
bao thong qua sy nhan biét boi cac protein dic bist nhu LGBP
(lipopolysaccharide va B-1,3-glucan-binding protein) va PGBP
(B-glucan-binding protein) trén té bao bach cau. Do d6, nghién
ciru dd phén tich tong sd té bao bach cau trong mau ciia tom va két
qua duoc thé hién ¢ bang 2.

Bang 2. Anh hwéng cta EPS Ién téng s6 bach cau trwéc va
sau khi cam nhiém vi khuan V. parahaemolyticus.
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Hinh 1. Anh hwéng cua EPS lén téng s6 bach cau cta tom Su.
3.2. Anh huwéng ciia EPS lén hoat tinh PO trong mdu ciia tom St

Anh huéng cta EPS 1én hoat tinh PO trong mau ctia tom St
dugc thé hién ¢ bang 3.

Bang 3. Anh hwéng ctia EPS dén hoat tinh PO (490 nm) cua
tém S trwéc va sau khi cam nhiém V. parahaemolyticus.

Thaoi gian (ngay)

Nghiém thire

1 3 6 9
BFc 0,03 0,03 0,07 0,14¢ 0,09
BFn 0,02 0,02° 0,04 0,15¢ 0,13¢
ILBe 0,02 0,02 0,11* 0,18 0,09
LPn 0,03 0,03 0,11* 0,15¢ 0,08
Glucan 0,02 0,07 0,03° 0,13¢ 0,10
LP20 0,01° 0,01° 0,02° 0,13¢ 0,10
DCA 0,01° 0,02 0,02° 0,03° 0,03°
bCD 0,01° 0,03 0,03° 0,03° 0,04°

Thaoi gian (ngay)
Nghiém thire

T 1 3 6 9
BFc 47,50*  125,00* 550,00° 222,50? 135,00°
BFn 32,92¢ 129,58 437,500 229,17* 91,67*
IPE¢ 42,92 169,17* 881,67 197,50° 105,83¢
LPn 50,00 179,17* 713,33® 236,67* 132,50°
Glucan 18,33>  90,00° 466,67° 183,337 166,67
LP20 16,67°  183,33¢ 516,67° 116,67* 116,67
bCA 13,67  20,00° 25,00¢ 23,332 26,67¢
bCD 12,00°  183,33% 116,67° 70,00° 66,67°

T: trwéc khi cdm nhiém; gia tri trung binh v&i cac chir cai theo sau khac
nhau thi khac biét c6 y nghta thong ké (p<0,05) theo phép thir Tukey.
DBon vj bang: 10° té bao/ml.

Theo két qua ¢ bang 2, trwde khi cam nhiém ¥, parahaemolytycus,
tom St & cac nghiém thirc bd sung EPS co tong s té bao bach
cau dao dong trong khoang 32,92-50,00x10° t& bao/ml, khac biét
khong c6 ¥ nghia so véi cac nghiém thirc bd sung prebiotic thuong
mai va d6i chimg. Dang chi ¥, ¢ nghiém thire bo sung LPc va LPn
(EPS dugc san xuét boi L. plantarum) c6 tong s bach cau cao nhat
(dat 713,33-881,67x10° té bao/ml) va khac biét c6 ¥ nghia so v6i
cac nghiém thire con lai (p<0,05) (hinh 1).
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T: trwdc khi cdm nhiém; trong cung mét cot, gia tri trung binh v&i cac
chiv cai theo sau khac nhau thi khac biét cé y nghia théng ké (p<0,05).

Danh gia anh huong ciia khau phan chira EPS 1én hoat tinh PO
cho thay, khau phan an chira EPS c6 thé kich thich 1am tang hoat
tinh PO ciia mau tom St va két qua khac biét co y nghia thong
ké so v6i dbi chimg (p<0,05). Hoat tinh PO sau khi cam nhiém
V. parahaemolytycus dat cao nhat & nhom bd sung EPS duogc san
Xuét boi L. plantarum (LPc va LPn). Tuy nhién, khong giong nhur
téng 50 té bao bach cau, két qué ghi nhan hoat tinh PO dugc ting
cuong manh mé vao ngay th 6 va gidm vao ngay thtr 9 sau khi
cam nhiém (bang 3, hinh 2).
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Hinh 2. Anh hwéng ctia prebiotic dén hoat tinh PO ctia tém Su.
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3.3. Anh huwdng ciia EPS Ién hogt tinh RES trong mdu ciia tom S

Bang 4. Anh hwéng ciia EPS dén hoat tinh RES cua tom su
trwée va sau khi cam nhiém V. parahaemolyticus.

Nghiém thirc Thid glan (ngay)
T 1 3 6 9

BFc 0,04* 0,34° 0,46* 0,26 0,15°
BFn 0,05* 0,41° 0,50* 0,31 0,17°
LPc 0,06 0,28 0,59* 0,46 0,30°
LPn 0,07 0,35° 0,42* 0,26 0,15°
Glucan 0,07 0,50° 0,47 0,24° 0,12°
LP20 0,03° 0,28 0,35° 0,18 0,09°
bCA 0,03° 0,13° 0,21° 0,23° 0,11°
bCD 0,04 0,310 0,33° 0,17 0,10°

T: trwée khi cdm nhiém; gia tri trung binh v&i cac chi cai theo sau khac
nhau thi khac biét c6 y nghia thong ké (p<0,05).

Két qua bang 4 cho thay, hoat tinh RES thay ddi theo chiéu
huéng ting dan tir truéc va sau cam nhiém V. parahaemolyticus.
bén ngay tht 3, hoat tinh RES dat cao nhat & nhém bo sung EPS
dugc san xuat boi L. plantarum (LPn va LPc) tu 0,42 dén 0,59.
Dén ngay tha 6 va thlr 9 thi gia tri trung binh hoat tinh RES ctia
nghiém thirc LPc khac biét co y nghia thong ké so véi cac nghiém
thirc con lai va cac doi chung (p<0,05) (hinh 3).
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Hinh 3. Anh hwéng cua prebiotic dén hoat tinh RES cua tom
Su.

3.4. Anh hwong cia EPS lén hoat tinh SOD trong mdu
ciia tom Su

Bang 5. Anh hwéng cuia probiotic dén hoat tinh SOD cua tém
Su trwée va sau khi cam nhiém V. parahaemolyticus.

Thaoi gian (ngay)

Nghiém thire - ; 5 p 5

BFc 0,03* 0,08 0,07¢ 0,04* 0,03*
BFn 0,02¢ 0,03? 0,06* 0,042 0,032
LPc 0,03* 0,04* 0,07¢ 0,05* 0,04*
LPn 0,03# 0,04* 0,06* 0,05* 0,04*
Glucan 0,02¢ 0,032 0,05% 0,042 0,032
LP20 0,02¢ 0,05* 0,06* 0,04* 0,03*
bCA 0,022 0,02° 0,02° 0,01° 0,01°
bCD 0,03* 0,05* 0,06* 0,05* 0,03*

T: trwéc khi cdm nhiém; gia tri trung binh v&i cac chiv cai theo sau khac
nhau thi khac biét cé y nghia thong ké (p<0,05).
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Két qua bang 5 va hinh 4 cho thay, hoat tinh SOD ciing c6 xu
hudng tang sau 3 ngay cam nhiém vi khuan gay bénh, sau d6 giam
vao ngay thir 6 va 9. Nhom khau phan bo sung EPS tir LAB ¢6 hoat
tinh SOD dao dong 0,06-0,07, cao hon so voi san phém thuong
mai va nhom dbi chimg. Tuy nhién, su khac biét nay khong c¢6 v
nghia thong ké (p>0,05).
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Hinh 4. Anh hwéng cta probiotic dén hoat tinh SOD ciia tém
su.

3.5. Ty Ié chét ciia tom Sii

Theo ddi ty 186 chét cia tom sau khi ciam nhidm ¥
parahaemolyticus cho thy, vidc ap dung ché d6 an c6 bd sung LPn,
LPc, BFn, BFc, Glucan va LP20 d lam giam d4ng ké (p<0,05) ty
16 chét cua tom so voi doi chimg. Sau 9 ngay cam nhiém véi V,
parahaemolyticus, ty 18 chét tich lily & cac nhom LPn, LPc, BFn
va BFc dao dong tir 24 dén 32%. Ty 1¢ chét lan luot 13 37 va 40% &
cac nghiém thirc bd sung LP20 va Glucan. Trong khi do, ty 16 chét
ctia d6i chimg duong 13 92,3% (hinh 5).

—e—BFc —#—BFn
LPc LPn
—¥#—Glucan —e—LP20

100 + ——Pébi chimg am

——Dbi chimg duong

Ty 1é chét (%)

T T T n n n ; |
T T f f f t t t t {
0 1 2 3 4 5 6 7 8 9 10
Thoi gian sau khi cim nhiém V. parahaemolyticus (ngay)

Hinh 5. Ty 1é chét cua tom Sa sau khi cam nhiém V.,
parahaemolyticus.

4. Ban luan

Ting tong s6 bach cau gitip ting cudng kha ning mién dich
& dong vat giap xac. Bach cau 1a nhan t§ chinh gy ra cac phan
{ng mién dich té bao (nhan biét, thuc bao va melanin hoa) ¢ tom
[15]. Giam va tang tong s bach cau sau khi nhidm vi khuan c6 thé
xay ra nhanh chong do nd lyc bao vé cia co thé. Thuc té két qua
nghién ciru hién tai ciing da chimg minh tong s6 té bao bach cau
ting manh vao ngay thir 3 sau khi cam nhiém V. parahaemolyticus
nhung sau do lai giam vao ngay thir 6 va 9.
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Hoat tinh RES ¢6 lién quan dén hoat dong thyc bao va ching
dugc theo ddi dé xac dinh mue do bao vé cua co thé lién quan
dén hoat dong cua anion superoxide (0*), duoc dic trung boi kha
ning t& bao mau giam NBT (nitrobluetetrazolium). Két qua nghién
ctru d chimg minh khau phan an chira EPS c6 thé 1am ting hoat
tinh RES trong mau cta tém Su.

PO 1a mdt enzyme cua co ché bao vé cla dong vat giap xac,
14 tic nhan dan dén sy melamin hod cac té bao la dé 1am bét hoat
chang va ngin chin sy lay lan cua ching khip co thé. Su gia ting
hoat dong PO trong céc nghiém thirc bo sung EPS cang khing dinh
tac dung co loi cua EPS tur vi khuén lactic dbi véi hé théng mién
dich cta tom.

SOD la mét trong nhitng enzyme bao vé chdng 6xy hoa chinh
duoc tao ra dé phan (g voi stress 6xy hoa [16]. Tuy nhién, trong
nghién cuu nay, muc d§ SOD trong cac nhom tom thi nghiém
d ting 1én khong dang ké so voi nhom dbi chimg trude va sau
thi nghiém cam nhiém V. parahaemolyticus. Két qua nay cho
théy, kha nang kich thich hoat tinh SOD phu thudc vao dac diém
polysaccharide dugc st dung.

Ty 18 chét cua tom Su tich liy sau khi cam nhiém mam bénh
phan 4nh tryc tiép tinh trang strc khoe clia tom va hi¢u sut phan
{mg mién dich. ¥ parahaemolyticus c6 thé gdy ra bénh hoai tir gan
tuy cép tinh, hay con goi Ia hoi chimg chét sém & tom [17]. Trong
nghién ciru nay, sau khi gy nhiém voi V parahaemolyticus, ty
18 chét cta tom St dugc cho an EPS thép hon dang ké so vé6i dbi
chimg nho bo sung EPS trong khau phan an.

Trong nghién ctru ndy, EPS dugc san xudt boi vi khudn lactic
da dugc chung minh 1a c6 thé kich thich hodc diéu chinh nhanh
chong cac dap mg mién dich va diéu nay cho thay rang, EPS san
xut tir vi khuan lactic c6 kha nang mién dich gitp t6m Su chong
lai cac bénh do vi khuan ¥, parahaemolyticus gay ra.

2 loai EPS 1a LPn (duoc san xudt boi vi khuan lactic bang cach
glly stress nhiét 42°C, 3 gio) va LPc (duoc san xuat boi vi khudn
lactic bing cach gay stress CO,, 24 gi0) ¢6 kha ndng tang cuong
mien dich cua tom St chong lai V. parahaemolyticus. Trong do,
khau phan an bo sung 2 loai EPS dugc san xuat boi vi khuan L.
plantarum 13 LPn va LPc gitp kich thich manh kha ning mién dich
& tom Su. Céc thong sé mién dich nhu: tong s bach cau, hoat tinh
PO, RES va SOD ciia LPn va LPc cho két qua twong tu cac san
phim di dugc san xuét thuong mai nhr Glucan va LP20. Kha ning
kich thich mién dich cua tom Su boi EPS lam giam dang ké ty 18
chét ciia tom sau khi cam nhidm V. parahaemolyticus.

Nhfrngvké't qua nay cho thay, EPS san )guét tr vi khuéu} lactic
khi dugc bo sung vao thirc an co Vaj tro la chat kich thich mién dich
giup tom khang lai bénh do vi khuan V. parahaemolyticus gay ra.
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Xéc dinh gi6i tinh bing chi thi phan tir va vi nhan giong cy Kiwi vang
(Actinidia chinensis)
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Tom tit:

Trong nghién ciru nay, chi thi phan tir lién két giéi tinh dwoe sir dung dé xac dinh gi6i tinh ciia 8 miu ciy Kiwi. Ngoai
ra, mau la di xac dinh giéi tinh dwoc sir dung 1am ngudon miu ban diu cho qua trinh vi nhan gidng thong qua qua
trinh cam tng mé seo, tai sinh chdi va ting sinh cum choi. Két qua ghi nhan dwoc cho thiy, phuwong phap xac dinh
gi¢i tinh cay Kiwi dwa trén chi thi phan tir trén nhiém sic thé Y dwoc khuéch dai bing ciip primer SmY1_F/R da
nhén dién thanh cong cac miu Kiwi dwe cia loai Kiwi vang (Actinidia chinensis). Ngoai ra, qua trinh khir trung bé
mit mau cy va tai sinh choi 12 tdi wu khi mau 14 dwogc khir trung véi 200 ppm dung dich nano bac, trong khi d6, méi

truomg nudi ciy bd sung 20% nuéc dira cho hidu qua ting sinh cum choi tot nhat.

Tir khéa: gi6i tinh, Kiwi vang, nano bac, ting sinh chdi.

Chi s6 phén loai: 4.6

1. Dt van de

Kiwi vang 1a mot loai cdy dn quéa c6 gié tri kinh té cao.
Qua Kiwi c6 vi hoi chua va ngot thanh, la nguén cung cap
vitamin va chit xo doi dao. Loai qua nay cling chtra nhiéu
kali, vitamin E va dac biét 1a flavonoid. Nhiing chét dinh
dudng nay mang dén strc khoe déo dai cho con nguoi, chéng
lai cac bénh vé tim mach, ung thu duong rudt... Kiwi dugc
xem 1a loai cdy an qua thanh cong nhat trong thé ky XX vi
n6 da dugc thuan hoa trong it nhat mot thé ky [1]. Ngoai ra,
cac nghién ctu vé phan loai, hé théng, phan bd dia ly, su da
dang di truyén... ciing da dwoc thyc hién [2].

Nhan giéng cay Kiwi da duoc cai tlen lién tyc vé ' phuong
phap va ky thuat nham dap ung nhu cau vé ciy trong chat
lwong cao. Hién nay, Kiwi duoc trong tir hat, cay ghép va
cdy in vitro. Viéc trong tir cdy gdc ghép ¢ uwu diém 1a cho
nang suat cao hon vi da 6n dinh vé mat di truyén [3]. Tuy
nhién, cac loai Actinidia sp. hién tai tao nhitng thach thuc
dbi voi viéc nghién ctru va lai tao, khi tat ca cac loai da biét
trong chi déu la don tinh. Cay cai mang hoa c6 dang ludng
tinh nhung chi tao ra cac hat phén tréng, trong khi ciy duc
¢6 hoa don tinh v&i nhiéu nhi hoa bao quanh nhuy mot cach
tho so, sy phat trién bi kim ham trudc khi kéo dai kiéu dang
hodc bit dau phong nodn. Gidi tinh duge xac dinh bing
nhiém sic thé (X),XX ¢ cdy cai va (X), XY & cay duc [3].

‘Tac gia lién hé: Email: duongtannhut@gmail.com
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Nhiém sic thé Y quyét dinh gi6i tinh duc ciia ciy, khong
phu thudc vao sé lugng nhidm sic thé X va thé boi [4]. Cac
dé xuit vé trinh ty dic hiéu X hodc Y gia dinh trong b gen
goi ¥ rang, mot sé yéu t6 di truyén nhiém sic thé thudng cd
thé anh huéng dén viéc xéc dinh gidi tinh [5, 6]. Gan day,
gen mé hoa tin hiéu cytokinin Shy Girl (SyGl), nam trén
nhiém sic thé Y dugc phat hién la ngan chan sy phat trién
cuia cac co quan hoa cai, dan dén sy phat trién hoa duc [7].
Mot gen dugce dé Xuét tha hai 1a Friendly Boy (FrBy) ciing
nam trén nhiém sic thé Y, hoat dong doc lap voi SyGl va sy
biéu hién cia nd & cay Kiwi dan dén su phat trién cay don
tinh [7]. Ngoai ra, mét sb trinh tu nhu SmX, SmY, SmY1 va
SmY2 da dugc su dung dé xac dinh gidi tinh mot s6 loai
Kiwi, két qua ghi nhan dugc cho thiy, SmY1 da xac dinh
dugc gidi tinh duc cay Kiwi voi do chinh xac 1én t61 95% [8].

Giai doan sinh truong cua cay Kiwi kéo dai 4-8 nam,
do do viéc xac dinh nhiing cdy cai mang trai ¢ giai doan
dau clia qua trinh sinh truong la rat quan trong dbi véi cac
nha lai tao [9]. Vi ly do nay, ngoai cac chi thi hinh thai va
sinh hoa, chi thi phan tr rat hiru ich dé xac dinh cay cai va
cdy dyc & giai doan phat trién ban dau. Muc tiéu chinh cta
nghién ctru nay 1a phat trién mot phuong phap dé chon loc
hiéu qua gidi tinh cay Kiwi bang cach st dung cac chi thi
phan tir lién két gioi tinh. Dé dat duge muyc tiéu nay, ching
t6i da thir nghiém cac chi thi lién két gidi tinh phan tir dé

o4
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Abstract:

In this study, a molecular sex-linked marker was used
to determine the sex of 8 kiwifruit plants. In addition,
leaf explants with sex determination were used as
the original plant material for micropropagation
via callus induction, shoot regeneration, and shoot
cluster proliferation. The results showed that the sex
determination method of Kiwi plants based on molecular
markers on the Y chromosome amplified by primer pair
SmY1 F/R successfully identified male Kiwi explant
belonging to Actinidia chinensis. In addition, optimal
explant surface sterilisation and shoot regeneration were
obtained from leaf explants disinfected with 200 ppm
silver nanoparticles; meanwhile, the culture medium
supplemented with 20% coconut water was suitable for
the highest efficiency of shoot cluster proliferation.

Keywords: Actinidia chinensis, shoot cluster

proliferation, silver nanoparticles.

Classification number: 4.6
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xéc dinh gidi tinh cia cic mau cay Kiwi. Ngoai ra, sau khi
xé4c dinh duoc gidi tinh dyuc ctia cay Kiwi vang, nhitng mau
14 s& dugc sir dung 1am ngudn mau ban ddu nham tao ngudn
mau in vitro thong qua qua trinh cam tmg md seo, tai sinh
chdi va tang sinh cum chdi dé lam vat liéu cho cac nghién
ctru tiép theo.

2. Vat liéu va phuong phap nghién ciu
2.1 Nguf}n méu va dung dich nano bac

Céc mau la cua ciy Kiwi (Actinidia sp.) dugce ldy 6 vi tri
cach ngon 10 cm tir cAy ngoai tw nhién (1 nam tudi) va cac
mau thuong mai trén thi truong ¢ 2 tinh Kon Tum va Lam
DPong. Miu 14 ciia 8 cdy Kiwi, bao gdm A. deliciosa (AD1),
A. latifolia (AL2), A. chinensis (AC3), A. chinensis (AC4),
A. chinensis (ACS), A. chinensis (AC6), A. chinensis (ACT)
va A. chinensis (AC8) dugc thu nhéan va dinh danh tén khoa
hoc thong qua DNA barcode (rbcL, matK, ITS) dé phan
tich da dang di truyén va nhan dién cac loai Kiwi trudc khi
duogc st dung lam ngudn mau dé xac dinh gidi tinh (bang
1). Sau khi x4c dinh gi6i tinh cta gidng Kiwi 4. chinensis,
mau 14 duoc st dung lam nguf")n vat liéu ban dau cho nudi
céy in vitro.

Dung dich nano bac (AgNPs) duoc cung cip boi Vién
Cong ngh¢ Moi truong, VAST. AgNPs c6 kich thudc nho
hon 20 nm dugc tao bang phuong phap khir dung dich nuée
sir dung tién chat la AgNO,, tic nhan khtr 1a NaBH, va chat
on dinh duoc sir dung 1a chltosan [10]. Nong d6 cua AgNPs
14 1.000 ppm. Dung dich AgNPs dugc pha voi nuge ca} khu
trung thanh cac nong do: 100, 200, 300 va 500 ppm dé khur
trung mau la.

2.2. Méi trwong nuéi cdy

Madi trudong cam Ung mau cdy va tai sinh chdi 1a MS
[11] b6 sung 0,5 mg/l BA, 30 g/l sucrose va 8 g/l agar [12].
Mbi truong tdng sinh cum choéi la MS b6 sung 0,01 mg/l
TDZ, 30 g/l sucrose va 8 g/l agar [13]. Mdi trudng nudi
cay dugce diéu chinh pH=5,8 va dugc do vao binh thuy tinh
250 ml chtra 40 ml moi truong; sau d6 hap khur trung bang
autoclave ¢ 121°C, 1 atm trong thoi gian 20 pht.

2.3. Diéu ki¢n nuéi cdy

Mau géy duogc nudi cdy trong phong nudi cay duoc didu
chinh diéu kién nhiét d(f)’ 25+2°C, thoi gian chicu sang 16
gio/ngay, cuong do chicu sang 45 pmol.m?s"' dudi anh
sang huynh quang va 4§ am trung binh 55-60%.

2.4. Phwong phap nghién ciru

Xac dinh gioi tinh Kiwi dya trén chi thi phan ti:

- Ly trich DNA téng s6: DNA bo gen clia cac mau cay
Kiwi dugc ly trich bang phwong phap st dung CTAB va
chloroform. Mau 1a (0,05 g) duoc nghién trong dung dich

ly trich (CTAB 20 g/I, NaCl 1,4 mol/l, Tris HC1 0,1 mol/lz
Na,EDTA 0,02 mol/l, polyvinylpyrrolidone (PVP) 1%, dé
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Bang 1. Mét sé dac tinh hinh thai ctia 8 mau Kiwi dwoc sir dung trong nghién curu.

Dic diém 14

Tén mi Ky hi¢ CAu tric 14 3 :
e A T Dinhli  Hinh dang Mép li Cubng li Mt phiing
La: day, mat trén mau xanh ddm va mat dudi mau xanh R N
7 e 1~ . ool Mau xanh va nhiéu
xam phu boi nhimg sgi 10ng mau trang long
A. deliciosa ADI Nhon dai Phién 14: dai 10-11 cm, rong 11-14 cm Dii 1.5 em
Gén 14: thir cAp, khong di ximg hai bén va bé mit nhim .
. khong o long DBudng kinh: 3mm  finh oval rong,
. . ¢0 dang hinh
L4: mong, mat trén mau xanh sang va mat dudi xanh S A ey el g
, PR o Lo Mau d6 sim va tim
xam phu boi nhimg sgi 10ng mau trang A
. 4 . nhiéu 16ng
A. latifolia AL2 Nhon dai Phién la: dai 11-13 cm, rong 11-14 cm Dii- 1.5 cm
(’{an 1a: thtr cap, khong doi xtmg hai bén; bé mat co it Tl
long
La: day, mat trén mau xanh dam va mat dudi mau xanh Mau do sam va
. xdm phu bdi nhimg soi 16ng mau trang khong c6 1ong Hinh oval
A. chinensis Tu, tron déu, T R " R !
. AC3 L, Phién la: dai 11-12 cm, rong 9-10 cm Dai: 3 cm rong, c6 dang
thuong mai doi xng , . ) R e o
j Gan la: thir cap, khong doi ximg hai bén va bé mat nham Duong kinh: 1,5 hinh tron
khong c6 1ong Khong ¢6 ring mm
Lé: day, mdt trén mau xanh ddm va mit dw6i mau xanh ~ cua, c6itlong  Mau xanh va khong
i Nhon tron xam phu boi nhimg soi [6ng mau trang 0 long Hinh oval
¢ mensz:v AC4 hoi dai, d6i  Phién la: dai 13-14 cm, rong 10-12 cm Dai: 2,7 cm rong, co dang
thuong mai , . : ; e
xung Gan 1a: thir cap, khong doi ximg hai bén va bé mt nhim Duong kinh: 1,5 hinh to
khong c6 long mm
La: day, mat trén mau xanh ddm va mat dudi c6 mau R A s
xanh xam phti béi nhimg soi [ong mau tring Mau xanh ddm v inh oval
A. chinensis Nhon tron, NPT N khong c6 long Hm ova
. ACS L Phien [4: dai 11-13 cm, rong 11-14 cm . rong, c6 dang
thuong mai doi ximg , . ) . Dai: 1,5 cm A
Gén 14: thir cap khong ddi xtmg hai bén, bé mt nham T hinh tron
Ao R Duong kinh: 2 mm
khong co long.
La: mdng, mg}t t{gn mau xaqh sing v ma} dudi mau Mauant v khions
~ xanh xdm phu boi nhimg soi long mau trang L1 Hinh oval
A. chinensis Tu, tron dai, Z 1 e R c6 long . X
. AC6 L Phién la: dai 11-13 cm, rong 11-14 cm . rong, 6 dang
thuong mai doi xing , . ) N Dai: 1,5 cm iy
Gén 1a: tht cap, khong doi xtmg hai bén, bé mét cd it N— hinh quat
A Duong kinh: 3 mm
long.
La: day, mat trén mau xanh sang va mat dudi ¢ mau Mau xanh va khong
A. chinensis = xanh xam phu boi nhitng si 10ng mau trang o ¢6 long
thuong mai AT Wiga i Phién 14: dai 11-13 cm, rong 11-14 cm Comiigens Dai: 2 cm
Gén 14: thir cp, dbi ximg hai bén, b mit c6 it 1ong Buong kinh: 3mm  pp vl rong,
¢6 dang hinh
o La: day, mit trén mau xanh dam va mit du6i mau xanh .. Miuxahvikhong ™
/. @i Lom tron xam phu bdi nhimg soi 16ng mau tréng Khongcoring long
. AC8 deu, doi DT . cua va co it .
thuong mai i Phién la: dai 11-13 cm, rong 11-14 cm . Dai: 2 cm,
Xxtmng long

Gén 14: thir cdp, khong d6i ximg hai bén, b mit it 1ong

Duong kinh: 3 mm

pha v& té bao va giai phong DNA. Sau d6, DNA duoc tinh
sach 2 1an bang cach cho hdn hop mau/CTAB dugc 1t ¢ 65°C
trong 60 phiit, ly tim hon hgp mau/CTAB & 14.000 rpm trong
10 phiit. Chuyén dich ndi sang ng mai, bd sung 4 pl RNase,
U & 37°C trong thoi gian 5 phut, bd sung 500 pl hdn hop
chloroform:isoamyl alcohol (ty 1& 24:1), lic déu, ly tim & tbc
d6 14.000 rpm trong 10 phut. Thu dich ndi (chita DNA) sang
dng mai (khoang 450-500 pl), bd sung ethanol tuyét dbi (ty 18
1:1 so v&i thé tich thu dwoc) va 1/2 thé tich NaCl 5M so véi
thé tich thu dugc. Hon hop dugc 1 trén dé trong 1 gio, ly tim
& 13.000 rpm trong 10 phut. Hon hop sau ly tim duoc loai bo
dich ndi va thu tiia, bd sung 500 pl ethanol 70% lanh va dao
dng, ly tim & 13.000 rpm trong 5 phut (13p lai 2 14n), loai bo
dich nbi, thu tia. Dé kho két tiia & nhiét do phong. Hoa DNA
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trong 200 pl nude khir tring 2 lan. DNA nay duoc sir dung
truc tiép cho phan tmg PCR.

- Kiém tra d6 tinh sach DNA: DNA bd gen cila cic mau
Kiwi duoc kiém tra ndng d6 va do tinh sach bang phuwong
phap do mat do quang & budc song 260 va 280 nm trén may
quang pho BioDrop™ uLITE (Anh).

- Phuong phép PCR: Phan ung PCR duogc thuc hién voi
cap primer SmY1 F (5’-TCG CAATTC GTT AGG GAT GAT
GCG-3’) va SmY1 R (5’-CAT AAT CAA CCA TCC ATA
AAA ACC AT-3") [14] khéch dai ving gen nim trén nhiém
sdc thé Y co kich thude 770 bp. Thanh phin cia mot phan
ung PCR véi téng thé tich 25 ul bao gém: 12,5 pl MyTaq Mix
(Bioline), 0,5 pul mdi primer (ndng do 10 pM), 9,5 pl nudc
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khtr ion va 2 ul DNA b¢ gen. Chu trinh nhiét cia phan tng
PCR la: 94°C trong 4 phut; 35 chu ky: 94°C trong 50 giay,
55°C trong 55 giay, 72°C trong 50 gidy, 72°C trong 7 phut.

-Dién di san pham PCR va doc két qua: san pham PCR duoc
dién di trén gel agarose 1,5% trong dung dich dém TAE 0,5X,
dudi hiéu dién thé 100 V trong thoi gian 30 phut. Gel duoc
nhudm bing Gelred va quan sat két qua dudi dén UV, chup
hinh trén may chup gel (GelDoc-1t®2315 imager UVP, My).

Tao nguon mau in vitro:

- Khir tring bé mit mau cdy va tai sinh chdi: mau la duoc
thu nhan tr nhitng cdy khoe manh ngoai tu nhién va rira dudi
voi nude chay trong 30 phat. Sau d6, mau 14 duge ngdm trong
dung dich Sunlight (Unilever, TP H6 Chi Minh) 20% trong
10 phiit va rira lai bang nude may nhiéu 1an, sau do rira sach
bang nudc cit vo tring trude khi dwa vao tu cdy. Trong ti cdy,
méu 14 dugc rira véi nudce cat vo trung 3 1an, mdi 1an 5 phat.
Tiép theo, mau dugc khir tring so bd bang ethanol 70% trong
30 gidy, roi rira lai béng nude cat vo trang 3 1an. Sau d6, mau
1a dugce khir trang bang 1 g/l HgCl,, 10 g/l NaOCl va AgNPs
& cac ndng do khac nhau (100, 200, 300 va 500 ppm) ¢6 bd
sung vai giot Tween-80 trong thoi gian 8 phut. Cubi cung,
mau dugc ria lai 5 1an bing nudc cat vo trung trude khi cit
mau va cdy vao mdi truong nudi cdy.

Miu 14 sau khi khtr tring dugc cit thanh hinh chir nhat
(0,5%1 cm) co6 chira gan chinh va dugc cy 1én moi truong
cam Umg mo seo. Sau 4 tudn nudi cdy, ty 16 mau nhiém (%),
hoai tir/chét, mau sdng va cam tmg mo seo (%) duoc ghi nhén.
Nhitng méu cdy nay tiép tuc dugc theo ddi dén tudn thi 8 va
thu nhén s6 chdi/mau, chiéu cao chdi (cm), khéi lugng tuoi
(g) va khdi luong kho (g).

- Tang sinh cum chdi: cac cum chdi c6 ngudn gde tir mau
14 duoc cat thanh cac cum chdi nho chira 3 chdi/mau; sau do,
cac cum chdi duoc cdy 1én méi trudong ting sinh cum chdi bd
sung cac dich chiét hiru co (nude dira, chudi xanh va khoai
tay) vdi cac néng d6 khac nhau (5, 10, 15 va 20%). Sau 8 tudn
nudi cy, chiéu cao chdi (cm), s 1a/chdi, khéi lwong twoi (g)
va hinh thai chdi dugc ghi nhén.

2.5. Xik Iy 50 liéu

Thi nghiém dugc bd tri hoan toan ngau nhién, véi 3 lan
lap lai. Mdi 1an 1ap lai cdy 15 binh/nghiém thic v6i 1 binh
chita 1 mau ciy. Cac sb liéu dugc xir 1y bang phin mém
Microsoft Excel® 2010 va SPSS 20.0 vdi phép thtr Duncan &
muc p<0,05 [15].

3. Két qua va ban luan
3.1. Xdc dinh gidi tinh cdc gié'ng Kiwi

Két qua kiém tra néng do va do tinh sach cia DNA bo
gen sau khi ly trich dugc cho thiy DNA ciia 8 mau Kiwi déu
dugc ly trich thanh cong (bang 2). DNA thu dugc c6 dg tinh
sach cao (A260/280 nam trong khoang 1,8-2,0).
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Bang 2. Két qua ly trich DNA téng sé.

Miu ADI AL2  AC3 AC4 AC5 AC6  ACT  AC8
Nong do (ng/ul) 9976 5157 1278 3874 3638 3120 5319 4144
A260/280 2046 2017 1942 1962 1877 1926 1956 1933

Két qua dién di va kiém tra san pham PCR cho thiy tat
camau cai (AD1, AL1, AC3, AC4, AC5 va AC6) déu khong
cho bing. Trong khi @0, két qua khuéch dai da thanh cong
trén doan gen co kich thudc 770 bp trén nhidm sic thé Y
gitip nhan dién 2 mau duc 1a AC7 va AC8 (hinh 1).

AD1 AL1  AG3 AC7 AC8 +

AC4 AC5 AC6

— 1.000 bp

TIODp —> s s—

—
Re—

<« 200 bp

Hinh 1. Két qua dién di va I§iém tra san pham PCR. M: marker;
- ds‘)i chL:JJng e‘}m mau nwéc cat; +: doi chirng dwong cay dyc chira
nhiém sac thé Y.

Nghién ctru cua T. Akagi va cs (2019) [7] da chira réng,
nhiém sic thé Y ngin chin su phat trién ciia cac co quan hoa
céi, thiic ddy su phat trién hoa duc va biéu hién ciia nd ¢ ciy
Kiwi dan dén sy phat trién cdy don tinh. Vi vay, viéc phat
hién ra nhiém sic thé Y nham xac dinh gi6i tinh cia cay
Kiwi c6 ¥ nghia rit quan trong trong cong tic nhan gidng va
bao ton ngudn gen. Viée st dung cip modi SmY1 dé xac dinh
gi6i tinh cia cdy A. deliciosa [16, 17] cho két qua dang tin
cdy. Do d6, két qua nghién ctru nay mot lan nita chimg minh
hi€u qua cua phuong phép nay trong viéc xac dinh gidi tinh
duc cay Kiwi vang. Ngoai ra, cay Kiwi can 4-8 niam trong
ngoai ty nhién mai c6 thé xac dinh dugc gidi tinh 1a mot van
dé 16n [9]. Vi vy, chi thi phan tir rat hitu ich dé xac dinh
gi6i tinh & giai doan phat trién ban dau.

3.2. Khir triing bé mat mdu cdy va tdi sinh choi

Két qua ghi nhan dugc cho thiy, cac chat khir tring mau
ciy khac nhau (AgNPs, HgCl, va NaOCl) anh huong khac
nhau 1é€n kha nang kht tring bé mat mau cay va cam ung mo
seo sau 4 tudn nudi ciy (béng 3). Két qua ghi nhan duogc cho
thdy, AgNPs va cac chat khir tring théng dung c¢6 hiéu qua
trong khu tring bé mat mau 14 va cam g mo seo sau 4 tudn
nudi cdy. Tuy nhién, ndng do AgNPs ting tir 100 dén 500
ppm thi ty 1& mau nhidm cang giam (tir 53,33 giam xudng
15,56%) va ty 1é¢ mau hoai tir cang tang (tir 6,67 ting lén
60,00%) sau 4 tuan nudi cdy. Ngoai ra, nhitng mau 1a dugc
khir tring bé mit voi AgNPs, HgCl, va NaOCl déu cho cam
g mo seo va ty 1& cam tmg mo seo dat cao nhat1a 51,11%
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d6i v6i mau 1a duge khir tring bé mat vai 200 ppm AgNPs
(bang 3). Quan sét su sinh truéng ciia mau cdy dén tudn thi
8 cho thdy, mau 14 c6 ngudn gdc khtr tring bang AgNPs cho
kha ning tai sinh chdi ciing nhu sinh trudong cia chdi tbt
hon so v6i 2 chat khir tring con lai (bang 4, hinh 2A va 2B).
Bang 3. Anh hwéng cla cac chat khip triing 1én kha nang khir
tring bé mat mau cy va cam (rng mé seo sau 4 tuan nudi cay.

T ERTY 2 1A X
Chit Tt Tyl Wk
khir  Nongdy Moy mau o SONSVACAM ppo s mu
. * nhiém  hoaiti dngmd seo
¢ ) (%) (%)

100ppm 5333 6670 40,00° Mau cdy hiu hét bj nhiém

00ppm 35560 13334 5L Méu cy xanh va it ton thuong
HEES 00pom 333 3LIP 3556 Méu chy chuyén sang mau ndu va bi ton

ppm- 2, ’ : thuong nhidu
S00ppm 1556 60000 24.44° Mau cy hdu hét bi hoai tir hogc chét
. " 5 M?lg cAy hdu hét chuyén sang mau tring va

HeCL 1gl 2200 40000 3778 bién thucng
NaOCl  10gl 4889 17,78 3333 Mau cy bi nhiém nhiéu

Ghi chu: nhirng chi¥ cai khac nhau trén cung 1 c6t thé hién sw khac biét
c6 y nghia & p<0,05 theo phép thir Duncan.

Bang 4. Sw tai sinh chéi tir mau cdy la cay Kiwi vang dwoc khir
trung bang AgNPs, HgCl, va NaOCl sau 8 tuin nudi cdy.
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Khi nghién ctru vé kha ning khir tring bé mat mau ciy
clia cac chat khir tring, cac nha khoa hoc thuong su dung
AgNPs, HgCl, va NaOCl dé khir tring céc loai mau cay
khac nhau (14, ddt than, chdi nga...) [18, 19]. Tuy nhién,
nhitng chat khtr tring nay thuong giy doc, dé lam ton
thwong va anh hudng t6i hidu qua tai sinh cia mau cdy [20].
Trong linh vyc sinh hoc néng nghiép, dac biét la nudi ciy
mo, té bao va co quan thuc vat AgNPs dugce st dung nhu 1a
mot chat bd sung vao moi trudng nudi ciy nham gia tang
sinh trudng, phat trién, tich lity hoat chét thir cip, khic phuc
cac hién tuong bat thuong... [21, 22]. Gan day, AgNPs duoc
sir dung nhu 1a tac nhan khir tring miu cdy cdy Déu tay
[23], sam Ngoc Linh [24]. Trong nghién ctru nay, 200 ppm
AgNPs khong nhiing c6 vai tro trong khir tring mau cay ma
con co tac dung it 1am ton thwong mau cdy nhu chat khu
trang HgCl, va NaOCL Két qua ciia nghién ctru nay mot
lan nita chu:ng minh hiéu qua cua AgNPs trong khir trung
bé mit mau ciy 14 cua cdy Kiwi va co thé thay thé chit khu
trung truyén thong.

3.3. Tang sinh cum choi

Két qua ghi nhan duoc cho thay, cac dich chiét hitu co
¢6 hi¢u qua Ién kha nang tang sinh cum choi sau 8 tuan nudi
cay (bang 5).

Bang 5. Anh hwéng cua dich chiét hivu co 1én kha nang tiang
sinh cum chéi cay Kiwi sau 8 tuan nudi cay.

Ngubn gbc miu cdy S0 chéi/méu Khi lrgng twoi () Khoi lwgng khd (g)

chlz 3’33h 2,33b 0,60b Dich Chiét Nf)ng Chiéu . S(’l Khoi .
h: 0 ¢ao choi ehdi lwgng Hinh thai choi

NaOCI 466> 300 085" MO ) (em) N i 9

AgNPs 633 382 146 Doiching 0 3,05¢ 267 1,65 Céc choi nho

Ghi chu: nhivng chir cai khac nhau trén cung 1 cot thé hién sy khac biét
c6 y nghia & p<0,05 theo phép thir Duncan.

Hinh 2. Tao ngudn mau in vitro cay Kiwi vang. (A, B) Tai sinh
chdi tt mau 14 khir tring béng HgCl, va AgNPs sau 8 tuan nudi cay
(thwoe do 1 cm); (C, D) Tang sinh cum choi trén moi trwong khdng
bd sung dich chiét hiru co va bd sung 20% nwéc diva sau 8 tuan
nudi cdy (thwédc do 2 cm).
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5 2,90° 233 183
327 3330 2400

Choi khoe, 14 that va nho duge bao phu boi
nhiing soi 1ong ngfn, mau tring

1
Nudc dira .
15 3300 333 246 Chéi khoe, 14 that va lon duoc bao phi boi
20 389 433 333 nhimg soi long ngdn, mau tring
5 2.80¢ 267 159 Chéi nho va khong déu, 14 nho
" 1 300 4000 236 Choi khoe, 14 that v nho duoc bao phi boi
Chuoi xanh
15 260 333 207

nhimg si long ngfn, mau tring
Chdi nho, 14 that va nho duge bao pha boi
nhiing soi 1ong ngfn, mau tring

20 2,28 2000 176"
5 227 2000 15T
10 2,66 3330 214
Khoai tdy 15 1,94¢ 233 1,69

Chéi nho, 14 thit va lén duoe bao phi béi
nhimg si long ngfn, mau tring
Choi nho, 14 thit va nhé dugc bao phi boi
nhimg soi long ngfn, mau tring

20 1,440 167¢ 1,50¢

Ghi cha: nhixng chi céi khac nhau trén cung 1 cot thé hién sw khac biét
c6 y nghia & p<0,05 theo phép th&r Duncan.

Méi trudng nudi cdy bd sung 20% nude dira cho hiéu
qué tang sinh cum chdi t6i wu hon cac ndng d6 nuéc dira
khac va dich chiét khoai tdy ciing nhu chudi xanh (bang 5,
hinh 2C va 2D). N.T. Cuc va cs (2014) [25] d& nghién ctu
anh huéng ctiia mot s hop chat hiru co nhu chubi, khoai tay,
nu6ce dira 1én Paphiopedilum delenatii, két qua cho théy, ca
3 nhém hop chat hitu co trén déu c6 tac dung 1am gia ting sb
luong chdi. Trong do, chudi c¢6 tac ddong manh 1én qua trinh
tao chdi va sb chodi dat cao nhat & ndng do6 20 g/l (3,8 chdi/
mau cdy). F. Chen (1998) [26] ghi nhan mdi truong ¢ chira
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dich chiét cua chu01 ca rot, khoai tay, nudc dira gilp cay lan
Onczdzum phat trién tot nhit v6i chiéu cao, s6 14, s6 1&, chidu
dai ré, trong luong tuoi va kho cao hon déng ké so véi ddi
chung. M. Islam va cs (2000) [27] bdo céo réng, chiét xuét
khoai tdy va chudi chira niacin va cac vitamin khéc, trong
d6 niacin va thiamine gitp ting cudng su phat trién cta choi
va cay con [28].

4. Két luan

Nghién ctru nay stir dung phuong phap xac dinh gidi tinh
cay Kiwi dya trén chi thi phan tir trén nhidm sic thé Y duoc
khuéch dai bang cap primer SmY1_F/R da thanh cong trong
nhan dién cac mau Kiwi dyc cua gidng A. chinensis. Ngoai
ra, nhimg mau 14 cua giéng Kiwi duc sau khi x4c dinh gidi
tinh duoc sir dung 1am vt lidu cho qua trinh vi nhan ging.
Két qua ghi nhan dugc cho thiy, mau 14 dugc khir tring voi
200 ppm AgNPs cho hi€u qua khir trung bé mit mau cay va
tai sinh chdi cao hon cac nong do khac cia AgNPs, HgCl,
va NaOCIl. Chdi nudi cdy trén moi truong bo sung 20%
nude dira cho hiéu qua tang sinh cum chéi 1a t6i wu nhét.
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Nghlen Cin xac dinh gen gici tinh MAT, néing suit vi ham lrong cordycepln
ciia mt s0 ching nam dwoe liéu Cordyceps militards dang droe nudi trong tai Viét Nam
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Tém tit:

Cordyceps militaris 1a mjt loai nam duoc li¢u quy va dang dwgc nudi trong v0i quy md 16n tai Viét Nam. Tuy nhién,
viéc nuoi trong loai nim  nay dang gap cac van dé vé thoai héa glong lam gidm néing suit va ham lwgng hoat chat
cordycepin trong qua thé. H¢ thong gen gidi tinh MAT giix vai tro quan trong trong viéc hinh thanh qua thé & nim
C. militaris. Cac dir liéu vé gen giéi tinh MAT va ning suit, chit lwgng ciia cic chiing nim C. militaris dang dwoc
nuoi tr(“)ng tai Viét Nam la co sé quan trong cho viéc nghién ciru va dua ra cac gidi phap khic phuc vin dé thoai héa
gidng. Nghién ctru nay da phan lap va dinh danh dwoc 8 chiing nim C. militaris tir cic miu qua thé nim dwoc nudi
trﬁng tai Viét Nam dua trén dic diém hinh thai va trinh ty vung ITS cia rDNA. 8 chiing nim di dwoc xac dinh gen
gi6i tinh MATI-1-1 va MATI-2-1, cu thé: 5 chiing nAm (QN6, HL11, HL12, TNO1 va TN02) mang ci 2 gen gi6i tinh
MATI-1-1 va MATI-2-1, 3 chiing nam (SH03, HL13 va HN01) chi mang gen giéi tinh MATI-1-1. C4 8 chiing nAim
déu ¢6 kha niing hinh thanh qua thé, trong do6 ching C. militaris SHO3 mang gen gi6i tinh don (MAT1-1-1) cho nang
suit va chit lwgng cao nhit (niang suit qua thé twoi trung binh dat 31 g/hp, ning suat sinh hoc dat 13,77% va ham

lwgng cordycepin dat 12,5 mg/g qua thé khd), ¢6 tiém nang rng dung trong san Xuit.
Tir khéa: Cordycepin, Cordyceps militaris, MATI-1-1, MATI-2-1, ning suit.

Chi sé phén loai: 4.6

1. Dt van de

Cac loai ndm thudc chi Cordyceps da dugc biét dén tir rét
lau nhu mot loai dugc liéu quan trong trong y dugc truyen
thong cua Trung Quéc ndi riéng va mot sO nudc chau A noi
chung [1, 2]. Mic dii hon 400 loai ndm Cordyceps da duoc
mo ta, nhung chi c6 khoang 36 loai da dwoc nuéi trong qua
thé thanh cong [3]. Loai nam dugc biét den dau tién trong chi
nim nay 1a C. sinensis. Tuy nhién, loai ndm duoc nudi trong
thuong mai pho bién hién nay lai 1a C. militaris. Qua thé loai
nim nay thuong c6 mau vang cam, dé dang nudi cdy nhén tao
va ching dugc coi 1a ngudn thay thé cho nim C. sinensis do co
thanh phan hoa hoc va dugc chat twong tu [4, 5]. Hién nay, qua
thé loai C. militaris duoc nudi trong nhéan tao véi quy md cong
nghiép & nhiéu nudc chau A nhu Trung Qudc, Han Quéc, Thai
Lan, Viét Nam... dem lai loi ich 16n vé kinh té.

Thoi gian gan day, co ché phén tir cua qua trinh hinh thanh
qua thé va thoai hoa glong 6 nam C. militaris dang dugc quan
tam nghién ctru. Qué thé cta ndm C. militaris dwgc hinh thanh
theo co ché chinh 1a sinh san hitu tinh va dugc diéu hoa boi hé
thong gen gii tinh MAT. Lién quan dén hé thong gen gidi tinh,
nhitng nghién ctru vé sinh hoc phan tir di ching minh cac gen
gi6i tinh & C. militaris bao gdm MATI-1 va MATI-2 [6]. Locus
giao phbi MATI-1 bao gdbm MATI-1-1 va MATI-1-2, con &
locus MATI-2 thi chi c6 MATI-2-1, trong d6 2 gen MATI-1-1

‘Tac gia lién hé: Email: taovx.tsa@gmail.com
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va MATI-2-1 dugc xéac dinh gili vai trd quan trong trong sy
hinh thanh qua thé [7]. Bién di di truyén duong nhu phd bién &
C. militaris va c6 thé co lién quan toi sy mat 6n dinh hé thong
giao phdi thong qua su tai t6 hop cac gen gidi tinh néu trén [8].
biéu nay c6 thé 1a nguyén nhan din dén thoai hoa gibng trong
nudi cay qua thé quy mo 16n. Van dé thoai hoa gidng dang giy
nhiéu khé khin cho viéc san xudt ndm C. militaris quy md
cong nghiép. Su thoai hoa duoc biéu hién 1a sy giam ning suét
qua thé, thay doi vé hinh dang va kich thudc qua thé, ciing nhu
giam ham lugng céc hoat chat mong mudn. Sy thoai hoa giéng
& nam C. militaris duoc xac dinh c6 lién quan dén nhiéu yéu
t6, trong d6 hé thong gen gidi tinh MAT dwoc ghi nhan giit vai
tro quan trong [9, 10].

O Viét Nam, viéc nudi trong nhan tao C. militaris dang kha
phét trién v6i nhiéu co so san xuit cung g cho thi truong
trong va ng0a1 nude. Cac nghlen ctru chu yéu tap trung vao
viéc toi wu didu kién nudi trong, phat trién cac san pham cham
soc suc khoe tur ngudn nam nay. Tuy nhién, viéc nudi trong
nam C. militaris dang phai d6i mat véi su thoai hoa nghiém
trong ciia cac ching gidng, din dén giam hodc mat kha ning
hinh thanh qué thé va lam giam ning sudt. Hon nira, van dé
chét luong ngudn nim nay tai Viét Nam van chua dugc danh
gia chi tiét. Nghién ciru nay tap trung xac dinh gen gidi tinh
MAT, ning suat qua thé va ham lugng cordycepin ciia mot s6
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Abstract:

Cordyceps militaris is a valuable medicinal fungus
and has been widely cultivated. However, its frequent
degeneration during continuous maintenance in culture
leads to a dramatic reduction in productivity and
cordycepin content in the fruiting body. Mating-type
(MAT) genes play an important role in the formation
of the fruiting body in C. militaris. The data of MAT
genes, the productivity and quality of C. militaris strains
being cultivated in Vietnam are the foundations for
providing solutions to overcome the problem. In this
study, eight strains were isolated and identified based on
morphological characteristics and the ITS sequence of
rDNA. MATI-1-1 and MATI-2-1 genes were determined
in the 8 isolates, including S strains (QN6, HL.11, HL12,
TNO1, and TNO2) that possessed both MATI-1-1 and
MATI-2-1 genes and the others (SH03, HL13, and
HNO1) has only MATI-1-1 gene. All identified strains
were able to form a fruiting body, especially, the SH03
strain performed the highest productivity and quality
(fruiting body yield 31 g/box, biological efficiency
13.77% and cordycepin content 12.5 mg/g dried fruiting
body). This fungal strain with a single mating-type gene
is a promising candidate for applying to C. militaris
production.

Keywords: Cordycepin, Cordyceps militaris, MATI-1-1,
MATI-2-1, productivity.

Classification number: 4.6
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chung nam duoc liéu C. militaris dang dugc nudi tréng tai Viét
Nam lam cén cur cho cac nghién ctru tiép theo vé viéc xdy dung
giai phap cong nghé giup giai quyet van dé ham luong hoat
chét va thoai hoa gidng & loai nim nay.

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

Céac mau qua thé ndm C. militaris duge thu thap tai cac don
vinudi tréng thuong mai nam C. militaris tai Ha Noi, Bac Ninh,
Thai Nguyén va Quang Ngii (8 miu qua thé dugc ky higu:
QNo6, SHO3, HL11, HL12, HL13, TNO1, TNO2 va HNO1). Cac
mau dugc gitt nguyén trang va dung trong cac tii nilon sach.
Sau khi thu thap, mau dugc dua ngay vé phong thi nghiém dé
phan 1ap cac chung nim. Cac ching nam dang duoc luu giit tai
Phong thi nghiém ctia Trung tam Sinh hoc Thyc nghiém, Vién
Ung dung Cong nghé.

Cac cip modi dic hiéu dung cho phan tmg PCR st dung
trong nghién ctru nay duoc ligt ké ¢ bang 1.

Bang 1. Cac méi dic hiéu sir dung trong nghién ctru.

Tén mdi Trinh ty (5°-3") g:';’:l';‘;‘l’sz) ﬁi‘:ﬂhﬁo
1TS1 TCCGTAGGTGAACCTGCGG B o

TS4 TCCTCCGCTTATTGATATGC

MATI-I-IF  ATGGAACACAGATCGAGCGACAC

MATI-I-I.R  ATATACCTTCGCGATCATTGCCCAG =
MATI-2-F  TGTTTTGT CGCGATGGTTCTGG

MATIZIR  CCTCTGGAGGTICTGCATICCA =

_2.2. Phwong phdp phén lgp chiing ndm C. militaris tir
mau qud thé

Mot phén qua thé tir mau qua thé ndm thu thap duoc tich ra
va tién hanh kht trung bé mit bang nudc cét v0 trung va con.
Sau khi khir tring bé mit, phan qua thé duoc cit thanh cac 14t
nho6 va dit 1én bé mat moi truong PDA (Potatose dextrose agar)
¢6 bo sung khang sinh khéng khuan chloramphenicol voi nong
d6 100 pg/ml. Bia moi truong chira mau qué thé dugc u & 22-
25°C trong diéu kién t01 hoan toan. Sau 3 ngay, tr cc lat qua
the xuat hién hé soi ndm mau tring, hé s ndm tlep tuc dugc
cdy chuyén sang dia moi truong PDA méi dé thudn khiét [13].

2.3. Xdc nhin cdc chiing ndm phén lip bang gidi trinh tw
vang ITS ciia rDNA

Cac ching nim sau khi phan 1ap duoc nudi trong moi
truong PDB (lic 200 vong/phut ¢ 22-25°C trong t6i), sau 3-4
ngay tlen hanh thu hé soi ndm st dung cho viéc tach chlet DNA
tong s6. Quy trinh tach chiét DNA tdng s6 tir hé soi nim duoc
thyc hién theo quy trinh cia nhém nghién ctru da cong bé [14].
Mau DNA t6ng s6 duoc sir dung cho phan img PCR khuéch dai
ving ITS ctia rDNA sir dung cip moi dic hiéu ITS1/1TS4 (bang
1). San pham PCR sau khi dugc kiém tra bang cach dién di trén
gel agarose 0,7% s€ dugc tinh sach st dung b kit tinh sach cua
Hing Promega. San phim sau tinh sach dugc giai trinh ty boi
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Cong ty 1% BASE (Singapore). Str dung chuong trinh BLAST
dé so sanh trinh ty ITS thu dugc véi dir liéu trong Ngan hang
gen qubc té (GenBank). Phan tich va vé& cdy phat sinh ching
loai dya trén trinh ty ITS sir dung phan mém MEGA7.

2.4. Xac dinh gen gioi tinh MAT1-1-1 va MAT1-2-1 ¢ cac
chiing nam duwgc liéu C. militaris

DNA tong s6 cta 8 chung nim phan 1ap dugc s dung
cho phan tng PCR khuéch dai gen MATI-1-1 va MATI-2-1
st dung cap mdi dic hiéu tuong ung 1a MAT1-1-1-F/MAT1-
1-1-R va MAT1-2-1-F/MAT1-2-1-R (bang 1). Xac dinh gen
gi6i tinh MATI-1-1 va MATI-2-1 & cac chung nidm duoc liéu
C. militaris dya trén két qua dién di san pham PCR trén gel
agarose 0,7%.

2.5. Ddnh gid khd ning hinh thanh qud thé va néing sudt
clia cdc chiing ndm

Pé danh gia kha nang hinh thanh qua thé va ning suét qua
thé ciia cac chung ndm C. militaris phan lap dugc, céc ching
nam dugc nudi trong dwa theo quy trinh cua N. Kang va cs
(2017) [12] ¢6 cai tién. Cac chung gidng duoc nudi trén moi
truong PDA ¢ 25°C sau 5-7 ngay dé hé soi nim phat trién. Cat
2-3 cm?hé soi ndm trén moi trudng PDA chuyén vao binh nudi
ging long chira 500 ml méi truong PDB ¢6 b6 sung 0,1%
pepton. Gibng long dwoc nudi lic 150 vong/phut trong 3 ngay
trong ti & 22-25°C. 4-5 ml dich gidng duoc cdy déu lén bé mat
gia thé dyng trong hop nhua hinh tru c6 thé tich 650 ml. Thanh
phén gia thé trong 1 hop nudi (hop nhua trong hinh try ¢6 thé
tich 650 ml) gdm: 30 g gao it huyét rdng va 60 ml dich dinh
dudng. Thanh phan 1 1 dich dinh dudng gom: dich chiét 200 g
khoai tay, 15 g glucose, 15 g succrose, 1 gMgSO,, 1 gKH,PO,,
1 g pepton, 100 g nhong tam. Gia thé sau khi cay giong duoc
dat trong t6i 5-7 ngay, 6 22-25°C daé hé soi nim phat trién toan
bd bé mat gia thé. Sau do, hop nuoi nam dugc chuyen ra nudi
trong didu kién chiéu sang 12 gio/ngay (500-700 lux) & 22-
23°C, d6 am 85-90% trong 60 ngay. Chi tiéu theo ddi gdm:
khéi lwgng qua thé twoi/hop nudi thé tich 650 ml va ning suat
sinh hoc (Biological efficiency - BE). Nang suét sinh hoc dugc
xac dinh theo B. Shrestha va cs (2012) [15] nhu sau:

BE (%) = (khi lugng qua thé kho/khdi lugng co chit) x 100

~ 2.6. Xdc dinh ham lugng cordycepin bt%ng phwong phap
sac ky long hi¢u nang cao (HPLC)

Mau qua thé tuoi sau khi nudi cay 65 ngay dugc thu va
sdy kho bang may sy thing hoa & -40°C téi khi d6 4m dat
5-7%. Ham luong cordycepin dugc xac dinh theo L. Huang va
¢s (2009) [5]. Can chinh xac 0,2 g mau qua thé (da xay nho),
chuyén vao binh non (50 ml), thém 10 ml methanol 80%, can
xac dinh khdi lugng ban dau, tién hanh chiét hoi luu trong 30
phut, sau d6 dé yén ¢ nhiét d6 phong, bd sung khdi lugng da mat
bang methanol 80%. Dich chiét duoc loc qua mang cellulose
acetat 0,45 um dé thu duge dung dich mau dung cho phan tich
HPLC. Str dung hé théng thong HPLC (Hang Shimadzu, Nhat
Ban) gdm: bom LC 20AD, Detector SPD 20A, b¢ tiém mau tur
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dong SIL-20A HT. St dung cot C18 ctia Hang Agillent, kich
thude cot 1a 250x4,6 mm, kich thude hat 5 pm. Téc do rira giai
la 0,5 ml/phut. Detector UV dugc dat quan sat tai budc song
260 nm. Thé tich tiém mau vao cot 1a 10 pl. Pha dong gom 2
dung moi la nude va acetonitril.

)PSO
3. Ket qua va han luan

3.1. Phén ldp va xdc nhin cdc ching C. militaris bang
gidi trinh tw ving ITS ciia rDNA

Trong nghién ctru nay, 8 mau qua thé ndm da dugc thu
thap tir cdc xuong nuodi trong nam tai Ha Noi, Bic Ninh, Thai
Nguyén va Quang Ngii, bao gdm cic mau qué thé dwoc ky hiéu
la QN6, SHO3, HL11, HL12, HL13, TNO1, TNO2 va HNO1
(hinh 1A). Cdc chung nam dugc phan 1ap tir mot phan qué thé.
Sau 3 ngay nudi cay trén moi truong PDA ¢ diéu kién nhiét do
22-25°C trong t6i hoan toan, cac chung ndm di sinh trudng tao
h¢ soi mau trang (hinh 1B). Quan sat hé soi du6i kinh hién vi
cho thdy, hé soi ndm phat trién kéo dai, trén hé soi hinh thanh
cau triic cubng sinh bao tir, bao tir hinh thanh tach ra co dang
hinh trimg (hinh 1C). Dya trén hinh thai mau qua thé thu thap,
cac dic diém vé hé soi va cu trac sinh bao tir cho thay day la
nhiing déac diém dién hinh cua loai nAm C. militaris [7, 16].

SHO3

HL11 HL13 TNO1 TNO2

Hinh 1. Phan Iap céc chung nam tir cac mau qua thé C. militaris dang
dwgc nudi trong tai Viét Nam. (A) Cac mau qua thé ndm thu thap; (B)
Phan 1ap ching nam tlr mot phan qua thé; (C) Cau tric hé sgi va cudng
sinh bao t.

Dé dam bao do chinh xac cta cac ching ndm da phan lap
ding cho céc nghién ctru tiép theo, chung t6i tién hanh giai
trinh ty ving ITS cta 8 ching nim da phan 1ap. Trong phan
loai ndm, trinh tu vung ITS thuong dugc st dung nhiéu hon
so voi cac gen 18S rRNA va 28S rRNA do vung trinh tu nay
(gdm ITS1, 5,88 rRNA, ITS2) ¢6 su bién doi cao hon giita cc
loai ndm c6 quan hé gan giii [17]. DNA tong sb cua 8 ching
nim (QN6, SHO3, HL11, HL12, HL13, TNO1, TN02 va HNO1)
duoc st dung cho phan tmg PCR khuéch dai ving ITS st dung
cap mdi dac hiéu ITS1/ITS4 (bang 1). Két qua dién di kiém
tra san pham PCR cho mot bang DNA duy nhét c6 kich thudc
khodng 550 bp (hinh 2A). San phdm PCR dugc tinh sach bang
kit tinh sach cua Hang Promega va dugc giai trinh ty boi Cong
ty 1% BASE (Singapore). Str dung chuong trinh BLAST so
sanh trinh ty ITS ciia 8 chung ndm trong nghién ctru nay cho
thy, cc trinh tu thu dugc trong dong 99-100% vdi cac trinh ty
ITS cta ndm C. militaris ¢ trong co s& dit liéu GenBank. Phan
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tich va xay dung cdy phat sinh chiing loai dua trén trinh ty ITS
v6i phan mém MEGA?7 xac nhan ca 8 ching ndm da phan 1ap
déu thudc loai C. militaris (hinh 2B).

A
@ M - QN6 SHO03 HL1 HL12 HL13 TNO1 TNO2 HNO1

6 kb —

3kb —

1kb —]

(B)
TNO2

Cordyceps militaris W141437 (KU351799)
Cordyceps militaris KACC43321(KY407763)
QN6
TNO1
9 | Cordyceps militaris Tian-D (AY725790)
SHO03
HL13
HNO1
Cordyceps militaris KACC44462 (KY407759)
HL11
HL12
Cordyceps militaris SPNU1003 (KY407775)
Beauveria bassiana GA-1 (KF772868)
Cordyceps takaomontana VN6 (KY081458)
Cordyceps cicadae 4646 (JX488475)
Lecanicillium lecanii CBS122175 (DQ449654)

Purp illium lilaci

e

100

001JFC (KR025540)
03 Fusarium oxysporum ATCC MYA-3931 (FJ196767)

22— Penicillium digitatum PAVN1 (MF527231)
]—L Penicillium italicum ATCC 48114 (AY373920)

100 \_zqspergiﬂus oryzae NRRL 447 (NR135395)
98 Aspergillus niger ATCC 16888 (NR111348)

—

Hinh 2. Binh danh cac chiing ndm phan lap dwa trén trinh tw ving ITS
cla rDNA. (A) Két qua dién di kiém tra sdn phdm PCR viing ITS; (B) Cay
phat sinh chiing loai dwa trén trinh tw viing ITS clia rDNA; (-): ddi ching
am; M: DNA marker 1 kb.

3.2. Xdc dinh gen gidi tinh MATI-1-1 va MAT1-2-1 ¢ 8
chiing nim C. militaris

Hai gen gi6i tinh MATI-1-1 va MATI-2-1 dugc xac dinh
gift vai trd quan trong ddi voi sy hinh thanh qua thé va thodi
héa giéng & ndm C. militaris [7, 8]. Tuy nhién, chua c6 nghién
curu ndo xac dinh 2 gen gidi tinh MATI-1-1 va MATI-2-1 cua
cac chung ndm C. militaris dang dugc nudi trong tai Viét Nam.
Trong nghién ctru nay, 8 chung nim C. militaris duoc xac dinh
gen gidi tinh MATI-1-1 va MATI-2-1 bang phan tmg PCR
voi cdp mdi ddc hidu cho 2 gen trén (bang 1). Két qua dién di
san phdm PCR (hinh 3) cho thiy, 5 chiung ndm (QN6, HL11,
HL12, TNO1 va TN02) mang cé 2 gen gidi tinh MATI-1-1 va
MATI-2-1. Trong khi d6, 3 ching nim bao gém SH03, HL13
va HNOI chi mang gen gidi tinh MATI-1-1. Nhu vay c6 thé
thay, cac ching nim nghién ctru mang ca 2 gen gidi tinh hodc
chi mang gen gi6i tinh MATI-1-1, khong ghi nhan ching ndm
nao chi mang gen MATI-2-1.
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+ QN6 SHO03 HL11 HL12 HL13 TNO1 TNO2 HNO1

MAT 1-1-1

457 bp

M - + QN6 SHO03 HL11 HL12 HL13 TNO1 TNO2 HNO1

MAT 1-2-1

368 bp

Hinh 3. Xac dinh gen gi®i tinh MAT1-1-1 va MAT1-2-1 & 8 chling nAm
C. militaris. (A) K&t qua dién di san pham PCR gen MAT1-1-1; (B) Két qua
dién di san pham PCR gen MAT1-2-1; M: DNA marker 1 kb; (-): @i chirng
am; (+): di chirng dwong.

3.3. Kha nding hinh thanh qud thé, néng sudt va ham lwong
cordycepin ciia 8 chiing nam C. militaris

Sau khi xac dinh gen gi6i tinh MAT ciia 8 ching nim (QN6,
SH03, HL11, HL12, HL13, TNO1, TNO2 va HNO1), ca 8 ching
ndm nay duoc danh gia kha nang hinh thanh qué thé, ning suat va
ham luong cordycepin. Két qua cho thdy, ca 8 chung ndm nghién
ciru déu hinh thanh qua thé. Hinh thanh qua thé 1a hinh thirc sinh
san hiru tinh & ndm C. militaris khi ¢6 su phdi hop theo kiéu di tan
ludng cuc (bipolar heterothallism) cua cdc gen gidi tinh MAT khac
nhau [18]. Nhu vay, 5 chung nim QN6, HL11, HL12, TNOI va
TNO02 mang ca 2 gen gioi tinh MATI-1-1 va MATI-2-1 hinh thanh
qué thé theo cach sinh san hitu tinh thong thuong. Nam 2005, L.
Yue va cs (2005) [19] nhan thiy ring, khi chi mang gen gi6i tinh
don, hau hét cac chung C. militaris khong c6 kha  ndng tao qua the,
mot so it cac chung tao ra nhitng dang qua thé bat thuong.

Bén canh d6, diém méi cta nghién ctru nay 1a cung cip thém
dir liéu vé 3 chung nim SHO3, HL13 va HNO1 chi mang gen gi6i
tinh MATI-1-1 c6 kha ning hinh thanh qua thé. Qua thé ciia 3
chung ndm SHO3, HL13 va HNOI co hinh thai hoan toan binh
thuong (hinh 4A). Péac biét, trong nghién ctru nay da ghi nhan
ching SHO3 mang gen gi6i tinh don MATI-1-1 cho ning suat va
ham lugng cordycepin cao nhét (dat trung binh 31 g qua thé tuoi/
hop nuodi, ning suét sinh hoc dat 13,77% va ham lugng cordycepin
dat 12,5 mg/g trong mau qua thé kho) (hinh 4B, 4C, 4D). Ham
luong hoat chat cordycepin trong qua thé ndm C. militaris 1a chi
tiéu luon duge cac nha nghién ctu quan tam. Theo nghién clu
cua D.T. Bach va cs (2017) [20], ham luong cordycepin trong qua
thé ndm C. militaris nudi trong & didu kién céc tic gia toi wu dat
4,33 mg/g qua thé kho. Két qua nghién ciru cia P.T. Lan v cs
(2016) [21] cho thiy ham luong cordycepin trong qua thé ching
nam C. militaris NBRC100741 dat 4,54 mg/g kho. Nhu vy, chung
C. militaris SHO3 1a ching ndm tiém ning cho nudi trong & quy
mo cong nghiép.
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Hinh 4. Nang suét va ham lwong c’ordyceppi’n cua 8 chung nadm C. militaris
phan lap. (A) Qua thé cta 8 chiing ndm; (B) Khéi lwong qua thé twoi/hop nuoi thé
tich 650 ml; (C) N&ng suét sinh hoc ctia 8 chiing ndm; (D) Ham Iwong cordycepin

trong mau qua thé sy thang hoa dat d6 &m 5-7%.

4. Két luan

Nghién ctru ndy di phan 1ap va dinh danh duoc 8 ching nim
C. militaris tr cic mau qua thé ndm dang dugc nuoi trf”)ng tai Viét
Nam dua trén dic diém hinh thai va trinh tu vung ITS cua rDNA.
Céc ching nim di duoc xac dinh gen gi6i tinh MATI-1-1 va
MATI-2-1. Trong d6, 5 ching ndm gom QN6, HL11, HL12, TNO1
va TNO2 dugc xdc dinh mang cd 2 gen gidi tinh MATI-1-1 va
MATI-2-1; 3 ching nam gom SH03, HL13 va HNO1 chi mang gen
gi6i tinh MATI-1-1. Ca 8 ching nam déu c6 kha nang hinh thanh
qué thé, trong d6 ching C. militaris SHO3 cho ning suat va ham
lugng cordycepin cao nhat, cu thé: ning sudt qua thé tuoi trung
binh dat 31 g/hdp thé tich 650 ml, nang sut sinh hoc dat 13,77%
va ham lugng cordycepin dat 12,5 mg/g qua thé kho. Co thé thy,
day la chung nam C. militaris mang gen gidi tinh don rat tiém ning
cho cac nghién ciru siu hon dé tmg dung vao san xuat.

LGOI CAM ON

Nghién ciru nay dugc thuc hién véi su hé tro vé kinh phi tu
nhiém vy “Ung dung k¥ thuat di truyén trong chon giéng nim C.
militaris mang don gen gidi tinh 6 nang suat va chat luong cao
phuc vu phat trién mot s san phém, thue phém bao v¢é strc khoe”
do B¢ Khoa hoc va Cong ngh¢ quan ly. Nhom tdc gia xin trén
trong cam on.
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QUY DINH VE BAI B DANG Til TREN TAP CHi

Yéu cdu chung

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

Bai bao dai khong qua 10 trang (bao gom céa béang biéu, ghi chd, tai liéu tham khéo va phu luc); font chii: Times New Roman; ¢& chii 13;
khé gidy A4, 18 trén 2 cm, 1& dui 2 cm, 18 trai 3 cm, 1& phai 2 cm.

Bai béo gli qua Hé thong gUi bai truc tuyén tai dia chi https:/b.vjst.yn/index.php/ban_b/about/submissions hodc c6 thé glii truc
ti€p dén Tap chi (Phong 507, s6 113 Tran Duy Hung, phudng Trung Hoa, quan Cau Gidy, Ha Noi, Viét Nam) hodc qua hom thu dién t:
khoahocvacongnghevietnam @most.gov.vn.

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

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

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

- Phia dudi tén bai bao la tén tac gid khong viét chic danh va hoc ham, hoc vi. N&u ¢6 nhiéu tac gi& lam viéc & cac co quan khéc nhau thi
tén tac gia dugc danh s (*2-) & phia trén. D&u hoa thi (') chi tac gia lién hé, dugc viét & cudi trang dAu tién clia bai béo.

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

Tom tat

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

1.Datvan d6/Dan nhap/Ma ddu

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

2.6 tuong/Vat ligu va phuong phap nghién ciu

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

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

3.Ketqud

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

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

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

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

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

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

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

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

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

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

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

Luuy:

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

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

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

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

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

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

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

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

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

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

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

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

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

NEu c6 mot s6 tai liéu tham khao o cling 1 bai béo dugc trich dan c6 s6 trang khac nhau thi can trich dan thém s6 trang, vi du: A. Amber
(1982, p.39).

Chi tiét vui long xem thém tai: https://b.vjst.vn/index.php/ban_b/quy-dinh-bai-viet.

Céc yéu cau khic
- Bai viét khong dat yéu ciu, Toa soan khong tra lai ban thao.

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

Quy dinh nay dp dung tif ndm 2022 tré di.

PHAN LOAI LINH VUC KHOA HOC

_L_L_L_L_L_L_L_L_L.d
CENDO RN

Toan hoc va théng ké

Khoa hoc may tinh va thong tin
vatly

Hoéa hoc

Khoa hoc trai dat va méi trudng
Khoa hoc su séng

Khoa hoc nano

Khoa hoc tinh toan

Cac Iinh vic khac cua khoa hoc tu
nhién

Khoa hoc ky thuat va cong nghé

Ky thuat dan dung: ky thuat kién
ky thuadt x@y dung; ky thuét

két cdu va do thi; ky thuat giao

théng van tai; ky thuat thuy Igi; ky

thuat dia chat cong trinh

Ky thuat dién, ky thuat dién tl, ky

thuat thong tin

Ky thuat cg khi, ché tao may

Ky thuat héa hoc

Ky thuat vat liéu va luyén kim

Ky thuat y hoc

Ky thuat méi truéng

Céng nghé sinh hoc cong nghiép

Céng nghé nano

. Ky thuat thuc phdm va dé uéng
. Céac Iinh vyc khac clia khoa hoc

ky thuat va cong nghé

Khoa hocy - duge

Y hoc co s6

Y hoc lam sang

Y hoc du phong

Dugc hoc

C4c linh vuc khac cta khoa hoc
y - dugc

Khoa hoc nény nghiép

Tréng trot

Chan nudi

Thay

Lam nghiép

Thay s&n

Cong nghé sinh hoc trong nong
nghiép, thly san

Céc linh vuc khac cta khoa hoc
noéng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

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

Lich st va khao ¢6 hoc

. Ngbén ngl hoc va van hoc

. Triét hoc, dao dtc va tén giao

. Nghién ctiu vé khu vuc va quéc té
. Cac linh vuc khac cta khoa hoc

xa hoi va nhan van
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Téng quan vé bénh dich kinh - véng mac xuit tiét c6 tinh chit gia dinh.
Duong Thu Trang, Nguyén Minh Pha, Pham Minh Chau, D5 Manh Hung,
Nguyén Hai Ha

Anh hwéng ciia phospholipase C zeta (PLCC) dén kha ning thu tinh va
cai thién k§ thuit hd tro sinh sin trén ngudi.
Nguyén Thanh Binh, Ngé Thai Minh Quéan, Duong Thi Phuong Thanh

Bénh viém rudt man - mdt dic diém hiém gip ¢ tré nhii nhi tai Bé¢nh
vién Nhi ddng 2: bao cio mdt truwong hop.

Ha Vian Thiéu, Lé Thuy Phuong Triic, Trinh Hitu Tung, Nguyén Minh
Ngoc, Ng6 Van Bach, Ha Huy Khoi

Pic diém xét nghiém huyét hoc va hinh thai té bao mau ngoai vi trén
bénh nhén lao phdi sit dung thudc lao ¢6 ADR tai Bénh vién Phdi
Trung wong tir thang 1/2021 dén thang 6/2021.

V& Trong Thanh, Nguyén Kim Cuong, Pham Thi Vuong

Hesperidin bio vé té bao HEK293 trong mé hinh tdn thwong than cip
in vitro.
Vil Thi Thu, Ngé Thi Hai Yén

Té bao gbe tir tity xwong: dic diém, tiém ning va ing dung trong diéu
tri bién chimg bénh tiéu dwong.

Nguyén Ngoc Hiéu, Nguyén Chi Truong, Nguyén Chi Toan, Nguyén Vin
Huong, Ng6 Thi Minh Thu, Lam Pham Phuéc Hung

Nghién ciru ngudn gdc phat sinh cac dot 1o¢ trong mdi quan hé voi
ning suit gidbng cam sanh B4 Ha trdng tai Thai Nguyén.

Téng Hoang Huyén, Nguyén Tién Diing, Nguyén Vian Duy, Bui Quang
Dang, Bui Tri Thitc, Nguyén Thi Tinh, Ngé Xuan Binh

Két qua phuc tring giéng lta Té dé ciia Dién Bién.
Pham Vin Tinh, Nguyén Phi Long, Bui Thi Huy Hop, Lé Thi Ngoan, Pham
Thi Bich, Nguyén Pirc Trung

Buée dau nghién ciru anh hwéng ciia nano coban dén mét sé dic tinh
néng sinh hoc ciia gidng Pau twong DTI6 trong tai Vinh Phic.

Phan Thi Thu Hién, Ha Dirc Chinh, Pham Phuong Thu, P Thu Thao, Bui
Thi Thity, Ha Pang Chién, Kiéu Thi Huong Mai, Nguyén Vin Dinh

Nghién ciru anh huéng ciia cac hop chit cao phén tir ngoai bao tir vi
khuin lactic 1én dap wng mién dich ciia tom St (Penaeus monodon).
Truong Tién Cong, Nguyén Minh Chon, Nguyén Hitu Thanh, Nguyén Phu
Tho, Trinh Thi Lan, Nguyén Hiru Yén Nhi, Nguyén Thi Thuy Héng

Xéc dinh gi6i tinh bang chi thi phan tir va vi nhan giéng cay Kiwi vang
(Actinidia chinensis).

Nguyén Thi My Hanh, Hoang Thanh Tung, Hoang Péc Khai, Bd Manh
Cuong, Nguyén Thi Nhu Mai, Vi Quéc Luan, Huynh Vin Biét, Huynh
Hitu Dire, Hoang Thi Nhu Phuong, Bui Vin Lé, Duong Tén Nhuyt

Nghién ctru xdc dinh gen giéi tinh MAT, ning suit va ham lwong
cordycepin ciia mdt s6 chiing nim dwoc liéu Cordyceps militaris dang
dwge nudi trong tai Viét Nam.

Vil Xuan Tao, Trdn Bao Tram, Nguyén Thi Mén, Truong Thi Chién, Tran
Binh Minh, Thai Hanh Dung, Tran Van Tuén, Nguyén Quang Huy

G Familial exudative vitreoretinopathy: an overview.
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Thu Trang Duong, Minh Phu Nguyen, Minh Chau Pham, Manh Hung Do,
Hai Ha Nguyen

A review: phospholipase C zeta (PLC() impacts fertilisation and improves
human-assisted reproductive technology.
Thanh Binh Nguyen, Thai Minh Quan Ngo, Thi Phuong Thanh Duong

Chronic inflammatory bowel disease - a rare feature of infancy in
Children’s Hospital No. 2: a case report.

Van Thieu Ha, Thuy Phuong Truc Le, Huu Tung Trinh, Minh Ngoc Nguyen,
Van Bach Ngo, Huy Khoi Ha

Characteristics of haematological and morphology in pulmonary
tuberculosis patients using drugs with ADR at the National Lung
Hospital from January 2021 to June 2021.

Trong Thanh Vo, Kim Cuong Nguyen, Thi Vuong Pham

Hesperidin exerts protective effects on HEK293 cells in an acute kidney
injury model in vitro.
Thi Thu Vu, Thi Hai Yen Ngo

Bone marrow-derived stem cells: characters, potentials, and applications
in the treatments of diabetic complications.

Ngoc Hieu Nguyen, Chi Truong Nguyen, Chi Toan Nguyen, Van Huong
Nguyen, Thi Minh Thu Ngo, Pham Phuoc Hung Lam

A study on the origin of the buds related to the yield of the “cam sanh Bo
Ha” variety grown in Thai Nguyen province.

Hoang Huyen Tong, Tien Dung Nguyen, Van Duy Nguyen, Quang Dang Bui,
Tri Thuc Bui, Thi Tinh Nguyen, Xuan Binh Ngo

Result of purification for the Te do rice variety of Dien Bien province.
Van Tinh Pham, Phi Long Nguyen, Thi Huy Hop Bui, Thi Ngoan Le, Thi Bich
Pham, Duc Trung Nguyen

Effect of nano cobalt on some agro-biological characteristics of DT96
soybean cultivated in Vinh Phuc province.

Thi Thu Hien Phan, Duc Chinh Ha, Phuong Thu Pham, Thu Thao Do, Thi
Thuy Bui, Dang Chien Ha, Thi Huong Mai Kieu, Van Dinh Nguyen

Effect of extracellular macromolecules from lactic acid bacteria on the
immune response of black tiger shrimp (Penaeus monodon).

Tien Cong Truong, Minh Chon Nguyen, Huu Thanh Nguyen, Phu Tho
Nguyen, Thi Lan Trinh, Huu Yen Nhi Nguyen, Thi Thuy Hang Nguyen

Sex determination by molecular markers and micropropagation of
Actinidia chinensis.

Thi My Hanh Nguyen, Thanh Tung Hoang, Dac Khai Hoang, Manh Cuong
Do, Thi Nhu Mai Nguyen, Quoc Luan Vu, Van Biet Huynh, Huu Duc Huynh,
Thi Nhu Phuong Hoang, Van Le Bui, Tan Nhut Duong

Identification of mating-type (MAT) gene, productivity and cordycepin
content in medicinal Cordyceps militaris strains cultivated in Vietnam.
Xuan Tao Vu, Bao Tram Tran, Thi Men Nguyen, Thi Chien Truong, Binh
Minh Tran, Hanh Dung Thai, Van Tuan Tran, Quang Huy Nguyen
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