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TOM TAT

Toxocariasis & bénh giun diia ché méo do céc loai thudc gibng Toxocara, ho Toxocaridae, I[&p Nematoda, bao
gdbm Toxocara canis (T. canis), Toxocara cati (T. cati) va Toxocara malaysiensis (T. malaysiensis), c6 kha ning
truyén lay sang ngwoi. O Malaysia va Trung Quéc con phat hién méo nhiém thém mét loai giun dda khac, do 13 loai
méi T. malaysiensis trong khi cac nuwéc khac chwa cé thdng tin vé loai nay. Muc dich clia nghién ctru nay la phan
tich d&c diém chudi gen atp6 (hé gen ty thé) va ITS2 (hé gen nhan té bao) dé& xac dinh phan loai ctia 15 ching
Toxocara sp thu thap tr mé&o & cac huyén Thudng Tin va Thanh Oai (Ha Noi, Viet Nam). Két qua sap xép ddi chiéu
trinh tw nucleotide ctia gen atp6 cho thdy 15 ching Toxocara sp trén méo cla Viét Nam cé mirc dd ddng nhét dat
99,3-100% voi loai Toxocara malaysiensis. Trong khi do voi T. cati, ty I&€ nay chi la 89,6-90,1%; v&i T. canis la 86,7-
87,9% va véi T. vitulorum 1a 80,5-88,4%. Khoang cach di truyén gitra cac chiing Toxocara trén méo clia Viét Nam gan
nhw khéng sai khac véi loai T. malaysiensis, nhuwng lai rat xa véi lodi T. cati. Phan tich pha hé dwa trén chi thj gen atp6
va ITS2 khang dinh, 15 chling Toxocara sp. trén méo ctia Ha Noi, Viét Nam cung nhém véi T. malaysiensis trong khi
do cac chlng cla loai T. cati, T. canis, T. vitulorum va loai Toxascaris leonina (nhém ngoai hgp) tach biét hoan toan
ndm trong cac nhém twong trng ctia chiing. Nghién ctru nay cung c&p thém mét sé dac diém vé& gen hoc va phan loai
cla T. malaysiensis va ciing la cong bd dau tién v& loai m&i nay, cé ngudn gbc tai Viét Nam, tao co s& cho giam sat
dich t& hoc trong cong ddng.

Tw khéa: atp6, ITS2, PCR, pha hé&, phan loai, ty thé, Toxocara malaysiensis.

Toxocariasis in Cats in Viet Nam Caused by Toxocara malaysiensis,
A Novel Species, Identified by Sequence and Phylogenetic Analyses

ABSTRACT

Toxocariasis in cats and dogs is a disease caused by a species of the genus Toxocara, family Toxocaridae, class
Nematoda, including Toxocara canis (T. canis), Toxocara cati (T. cati) and Toxocara malaysiensis (T. malaysiensis),
which is potentially transmissible to humans. Cats might get infested with a different ascaridoid species, a novel species,
namely T. malaysiensis, which was first time found in Malaysia and China, but there is no information about this novel
species in other countries. In this study, we analyzed mitochondrial atp6 and nuclear ITS2 sequences to clarify
taxonomic identification for 15 strains of Toxocara sp. collected from cats from Thuong Tin and Thanh Qai districts (Ha
Noi, Viet Nam). Comparative analysis of atp6 nucleotide sequences showed that all 15 Vietnamese strains of Toxocara
sp. from cats were identical with Toxocara malaysiensis species from 99.3 to 100%, but with T. Cati 89.6-90.1% , with T.
canis 86.7-87.9%, and with T. vitulorum 80.5-88.4%. Genetic distances between Toxocara strains of Viet Nam and T.
malaysiensis showed no difference, but it was highly distant from T. cati. Phylogenetic analysis based on genetic
markers of atp6 and ITS2 confirmed that all 15 strains of Toxocara sp. from Ha Noi, Viet Nam on cats were placed within
the T. malaysiensis group, while the strains of T. cati, T. canis, T. vitulorum and Toxascaris leonina (an outgroup) were
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separated completely, clustered within their respective groups. This study has provided some additional features on

genetics and classification of T. malaysiensis and also was reported the first time

regarding this novel species

originated in Viet Nam for epidemiological surveillance in the community.

Keywords: atp6, classification, 1TS2, mitochondrial, PCR, Toxocara malaysiensis, phylogeny.

1. DAT VAN DE

Bénh giun dia ché méo (toxocariasis) chu
yéu do cac loai thudc giong Toxocara, ho
Toxocaridae, 16p Nematoda, bao géom Toxocara
canis (T. canis), Toxocara cati (T. cati) va
Toxocara malaysiensis (T. malaysiensis) giy ra
(McGuinness and Leder, 2014). Diy cung la
bénh dong vat lay sang ngudi, ngay cang phd
bién va trd thanh moi quan tAm trén toan thé
gi6i (Moreira et al., 2014; Fisher, 2003). Mot loai
méi dudc moé ta gan day, T. malaysiensis
(Gibbons et al., 2001), dugc phat hién tai
Malaysia va Trung Quéc, cang lam phiic tap su
da nhiém loai gay bénh & thd nuoi yéu thich la
méo trong gia dinh, cung vé1 T. cati (Zhu et al.,
1998; Li et al., 2006). Toxocara spp. thuc hién
diy du vong doi & vat cht ché meéo va thai tring
ra moi truong, tao nén ngudn lay nhiém chung,
ké ca ngudi (Macpherson, 2013). O ngudi, 4u
trung Toxocara c6 thé di chuyén trong bat ky bo
phan nao cua co thé, giy ra bén dang bénh cé
biéu hién lam sang chu yéu: i) du trung di
chuyén téi noi tang, gy bénh & dang noi tang
(VLM/VT: visceral larva migrans/toxocariasis);
i) 4u trung di chuyén ¢ mét, gdy bénh & dang
mat (OLM/OT:
migrans/toxocariasis); 1ii) gdy bénh & dang

ocular larva

chung (CT: covert or common toxocariasis) va
than kinh (NT:
2013).
Toxocariasis ¢ ngusi khong phai 14 mot bénh ki

iv) gdy bénh & dang
neurotoxocariasis) (Macpherson,
sinh trung giy ti vong nhung thuong tao nén
nhiing bién chiing khé chiu nhu hen (asthma),
roi loan thoai héa than kinh (neurodegenerative
disorders), viém co tim (myocarditis), tran dich
mang phdi (pleural effusion), tang bach cau
(eosinophilia) va viém phi dai gan lach (hepato-
splenomegaly) (Macpherson, 2013; Woodhall et
al., 2014; Fan et al., 2015).

O Viét Nam, dich té hoc cta bénh
toxocariasis 6 ch6, méo va ngudi con chua dudc

biét mot cach chi tiét, dac biét thanh phan loai
Toxocara spp. luu hanh ki sinh va gay bénh hau
nhu chua duge xac dinh mot cach c6 hé théong.
C6 mot truong hgp toxocariasis 6 mét ctia ngudi
duge xac dinh do T. canis giy ra bang chi thi
phan ti (De et al., 2014); con lai hau hét 1a bang
huyét thanh hoc st dung ELISA véi d6 chinh
xéac khong cao. Hién nay, mot quan diém maic
dinh dugc cho 1a T. canis chi€ém uu thé& & ché va
T. cati 6 méo, nhung khéng c6 nghién ctu rd
rang nao dude tién hanh & dong vat nudi dé xac
dinh chinh xac phéan loai Toxocara trén ché va
meéo 6 Viét Nam. Cac nghién ctiu truéc day cho
thdy méo 6 Malaysia va Trung Qudéc da bi
nhiém thém loai méi T. malaysiensis, mot loai
khéac biét hoan toan so v6i T. cati (Zhu et al.,
1998; Gibbons et al., 2001;. Li et al., 2006), dat
ra cau héi lidu loai T. malaysiensis c6 phan bd &
vung dia 1y va quéc gia khac trén thé gidi trong
d6 c6 Viét Nam hay khong.

Trong bai bao nay, ching t6i trinh bay két
qua thuc hién nghién ctu xac dinh cac loai
Toxocara spp. thu thap tai Viét Nam bang sinh
hoc phan ti ti miu giun truéng thanh ciing
nhu tring ctia ching va xac dinh chi c6 loai T.
malaysiensis ma khéng phat hién loai T. cati

trén cac mau thu thap 6 méo tai Viét Nam.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu

MA4u nghién ctu 1 giun diia Toxocara sp.
truéng thanh va triing dugc thu thap ti méo &
huyén Thuong Tin va Thanh Oai tai Ha No6i
(Bang 1) (Anh et al., 2015). T4t ca cac mAu giun
trudng thanh da dudc rta sach bing nuéc mudi
sinh 1§ va so b duge thaim dinh loai béng hinh
thai hoc (Hinh 1A) (Anh et al., 2015), bdo quan
trong con 70% va luu giti lanh 6 -20°C cho dén khi
st dung.
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2.2. Tach chiét DNA tong s6

T4t ca 14 mAu giun trudng thanh va mét mau
tring giun diia Toxocara sp. dudc tach chiét DNA
téng s6 stt dung bd sinh phdm AccuPrep Genomic
DNA Extraction kit (hdng Bioneer, Han Quéc)
theo hudng dan cta nha san xuit. Danh sach va
ki hiéu mAu duge liét ké é bang 1.

Qui trinh tom tAt nhu sau: Mau dugc
nghién k¥, cho vao 180 pl dung dich Tissue
Lysis buffer (ATL), tiép tuc bd sung 20 ul
Proteinase-K (100mg/ml) va u 56°C/2 gio. Tiép
tuc b6 sung 200 pul dung dich AL lic déu, u tiép
56°C/30 phut. Thém 200 pl Ethanol (100%), tron
déu réi chuyén toan bo hén dich sang cot co
mang loc, ly tAm 10.000 vong/phit trong 1 phiit,
loai bé phan dich phia duéi. Thém 500 pl dung
dich Washing buffer 1 (AW1) vao co0t loc, ly tam
13.000 vong/phut trong 1 phut, bo dich ly tdm
bén duéi. Tiép tuc thém 500 pl dung dich
Washing buffer 2 (AW2) vao dé rtia DNA, ly tAm

13.000 vong/phut trong 1 phit, bo dich bén dudi,
rdi ly tam lai 13.000 vong/phit trong 2 phut dé
lam khé mang. Chuyén cot sang 6ng Eppendorf
mdi, thém 60 pl dung dich Elution buffer (EL),
dé 3 phut 6 nhiét d6 phong, sau dé ly tam
13.000 vong/phit trong 2 phut. Bé cot, thu dich
bén duéi, d6 1a DNA tong s6, bdo quan & -20°C
cho dén khi sti dung.
2.3. Thu nhan gen ty thé atp6 va gen nhan
ITS2 bang phan ttng PCR

Phan ting PCR dugc thuc hién v6i khuon 1a
DNA t6ng s6 ctia cac mau, st dung cap mdi do
ching téi thiét ké:

Cho PCR vung gen ITS2 hé gen nhan (gitia
5.8S va 288S), san ph4m PCR khoang 0,4 kb:

- Mai xudi U3SF: 5 GGTACCGGTGGATC
ACTCGGCTCGTG 3

- Méi nguge U28S2R: 5' ACAACCCGACTC
CAAGGTC 3

Bang 1. Danh sach mau Toxocara thu thap & méo, nguén géc dia 1y
noi thu thap va cac chi thi di truyén duge st dung dé xac dinh

cac loai T. malaysiensis trong nghién cttu nay

g mau ITS2 atp6 :
1 Tspcat-Hctt(egg)-VN Thwong Tin/Ha Noi méo treng* v v T. malaysiensis
2 Tspcat-Tctt1B(adu)-VN Thwong Tin/Ha Noi méo GTT v T. malaysiensis
3 Tspcat-Tctt2B(adu)-VN Thwong Tin/Ha Noi meéo GTT v T. malaysiensis
4 Tspcat-Tctt9B(adu)-VN Thwong Tin/Ha Noi méo GTT v T. malaysiensis
5 Tspcat-Tctt11(adu)-VN Thwong Tin/Ha Noi méo GTT v T. malaysiensis
6 Tspcat-Tctt12(adu)-VN Thwong Tin/Ha Noi meéo GTT v T. malaysiensis
7 Tspcat-Tctt13(adu)-VN Thwong Tin/Ha Noi méo GTT v T. malaysiensis
8 Tspcat-Tctt14(adu)-VN Thuong Tin/Ha Nbi méo GTT v v T. malaysiensis
9 Tspcat-Tctt202(adu)-VN Thwong Tin/Ha Noi meéo GTT v T. malaysiensis
10 Tspcat-Tctt289(adu)-VN Thwong Tin/Ha Noi méo GTT v T. malaysiensis
11 Tspcat-Tcto25(adu)-VN Thanh Oai/Ha Noi méo GTT v T. malaysiensis
12 Tspcat-Tcto27(adu)-VN Thanh Oai/Ha Noi meéo GTT V T. malaysiensis
13 Tspcat-Tcto100(adu)-VN Thanh Oai/Ha Noi méo GTT v v T. malaysiensis
14 Tspcat-Tcto115(adu)-VN Thanh Oai/Ha Noi méo GTT v T. malaysiensis
15 Tspcat-TcHN(adu)-VN DBbng Da/Ha Noi meéo GTT v v T. malaysiensis

Ghi chii: tritng* va (egg): tring thu thap tir Iéng méo chai bing Iuge day; (adu) va GTT: giun trudng thanh thu thap tir méo;
Tspcat: Nhém mau Toxocara thu thap tir méo; VN: Viét Nam. Ki hiéu dia I cia mau dugc ghi 6 gitta (vi du: Tett1B(adu): giun

trudng thanh thu ti méo 6 Thuong Tin, Ha Néi.
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Cho PCR thu gen ty thé atp6 (gitia nad2 va
tRNA-Ser, cta tit ca Toxocara spp., san pham
PCR khoang 0,8 kb):

- Mbi xu6i TON2F: 5 GCTTACCCKCGTT
TTCGTTATGA 3';

- Méi ngude TOSER: 5 CCCAWAAYAGAT
TTAGAAGACCT 3/,

Thanh phan phan tGng PCR gom: 2 ml
khuén, 25 ml PCR Master Mix (Promega), 2 ml
mdi loai mdi (10 pmol/ml), 2 ml DMSO
(dimethyl sulfoxide), 17 ml nuéc tinh khiét,
trong tong s6 50 ml. Thuc hién phan tng PCR
trén may PTC MJ-100 (MJ Research,
Watertown, MA, USA), theo chu trinh nhiét: 1
chu ky 6 94°C/5 phut, 35 chu ky [94°C/30 giay,
52°C/30 giay, 72°C/2 phut], chu ky cudi &
72°C/10 phtt. San phdm dudc tach ra khoi
agarose (“thoi gel”) bing bd sinh phdm Accuprep
Gel Purification Kit (Bioneer, Han Qudc) va
dudc giai trinh tu truc tiép dé thu nhan chudi
nucleotide cudi cing, 333 nucleotide (ITS2) va
598 nucleotide (atp6) dé phan tich da chudi. Cac
chudi nay duge st dung dé truy cap Ngan hang
gen st dung chuong trinh Blast (http:/blast.ncbi.

nlm.nih.gov/Blast.cgi) va thu thap cac chudi gen
atp6 va ITS2 da cong bé dé phan tich so sanh
trinh tu nucleotide va méi quan hé pha hé dé xac
dinh phan loai, tat ca dugc liét ké 6 bang 2.

2.4. Phan tich chubi gen va xt 1y sé liéu

Trinh tu chudi nucleotide dugc xt 1y bing
cac phan mém chuyén dung. Trinh tu cua T.
canis, T. cati, T. malaysiensis T. vitulorum (14
atp6 va 18 ITS2) va Toxascaris leonina (1 chudi
atp6 va 2 chudi ITS2) trong co sé dit liéu
GenBank, cung véi 15 chudi atp6 va 4 chubi
ITS2 cta cac mau Toxocara trén méo cua Viét
Nam thu dugc trong nghién ciiu nay, da dugc st
dung phén tich so sanh dé xac dinh phén loai
(Bang 1-2). Cac chudi nucleotide ctia gen atp6
va cua ITS2 dudc sip xép theo chuong trinh
GENEDOC2.7 (http://www.nrbsc.org/gfx/genedo
c¢/). Khoang cach di truyén dudc tinh bang phép
tinh toan theo mé hinh Kimura 2, phan tich pha
“két noi lién ké”
(neighbor-joining) va cidy pha hé dugc thuc hién
bing chuong trinh MEGA6.06, hé s6 tin cay
1000 bootstrap (Tamura et al., 2013).

hé bang phuong phap

Bang 2. Danh sach s6 ding ki ctia cac chu6i gen tham chiéu

cua atp6 va ITS2 stt dung dé so sanh xac dinh loai T. malaysiensis

trén meéo tai Viét Nam trong nghién c@u nay

Sé dang ki & Ngan hang gen clia cac chi thj da st dung

Loai
atp6 ITS2
Toxocara Trung Quéc (CN): AM412316; Malaysia (MY): AJ002440; Trung Quéc (CN):
malaysiensis AM231609;

Trung Quéc (CN): AM411622;
An Do (IN): KJ777175

Toxocara cati

Toxocara canis

Sri Lanka (LK): FJ418787, JN593098;

Toxocara vitulorum
(IN): KJ777176, KJ777177, KJ777178;

Toxascaris leonina Trung Quéc (CN): KC902750;

Australia (AU): EU730761; Trung Quéc (CN):
AM411108; An B9 (IN): KJ777173, KJ777174;

Sri Lanka (LK): FJ664617, FJ418793; An Do

Trung Quéc (CN): JF837171; Iran: AB819326,
AB819325, AB743611, AB743598; An Do (IN):
JN391473; Nhat Ban (JP): AB571303; Malaysia (MY):
AJ002441;

Trung Québc (CN): JF837169; JF837170, Iran (IR):
AB819330, AB743617;

Canada (CA): JQ083352
Vwong Quéc Anh (UK): EU189085;

Trung Quéc (CN): JF837174; JF837175;

Ghi chi: Viét tit tén quoc gia theo qui dinh tai: https://countrycode.org/.
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3. KET QUA VA THAO LUAN

3.1. MAu Toxocara sp. trén méo va két qua
thyc hién phan tng PCR

MAu giun diia Toxocara sp. trudng thanh
thu tif méo c6 dd dai khac nhau, khoang tir 5 -13
cm, dai dién cho cac dang truéng thanh cta
ching (Hinh 1A), dugec mé ta chi tiét trong méot
cong bd gan day (Anh et al., 2015). V& hinh thai
hoc, giun diia Toxocara sp. trudng thanh ¢ méo
va 6 ch6é khong khac nhau; tuong tu, triing giun
diia cta cac loai Toxocara sp. cling rat kho phan
biét va khé xac dinh phan loai chinh x4c. Do vay,
ching t61 da st dung chi thi phan ti va phan tich
so sanh chudi gen @& phan loai.

Tt DNA t6ng s6 tach chiét ti cac miu
nghién ciu, v6i thanh phan va chu trinh nhiét
PCR nhu trén, san phdm PCR vung gen atp6
v6i kich thuée khoang 0,8 kb da duge thu nhan
(Hinh 1B). Sau khi xt li, trinh tu chudi
nucleotide ctia toan bd gen atp6 c6 dd dai 598
bp. Mudi 1dm chudi atp6 (598 bp) clia tit ca va
4 chudi ITS2 (d6 dai 333 bp) dai dién mot s6
mau Toxocara sp. trén méo da dugc thu nhan
(Bang 1).

3.2. So sanh tuong dong thanh phan
nucleotide gen atp6 cac mau Toxocara sp
trén meéo cua Viét Nam véi T. malaysiensis
(Trung Quéc) va cac loai Toxocara khac

Trinh ty gen atp6 cua 15 chung Toxocara
sp. trén méo cua Viét Nam (Anh et al., 2015)

dugc dua vao tinh toan d6i chiéu xac dinh mitic
dd tuong déng va khoang cach di truyén (genetic
distance) v6i mét chung tham chidu T.
malaysiensis (Trung Qudc (CN): AM412316) va
cac chuing ngoai loai khac, bao gbm 2 chung T.
cati (Trung Qudc (CN): AM411622; An Do (IN):
KJ777175), mot chung T. canis (Trung Qudc
(CN): AM411108) va mot chung T. vitulorum
(An Do (IN): KJ777176) bing chuong trinh
GENEDOC2.7.

Két qua & bang 3 cho thidy 10 chung
Toxocara sp. cua méo Viét Nam (s6 1, 2, 4, 7, 8,
9, 11, 12, 13 va 15) ¢6 mic d6 sai khac 0% (hay
noéi cach khac, co6 ty 1& déng nhat 100%) va 5
chiing con lai c6 sai khéc rat thap (2 ching: s6 3
va 5 14 0,2%; mot ching: s6 10 1la 0,5% va 2
chiing: s6 6 va 14 14 0,7%). Nhu vay, 15 chiing c6
miic d6 déng nhat dat 99,3-100% véi Toxocara
thudc loai Toxocara malaysiensis. Trong khi d6,
v61 T. cati ty 1& nay chi 1a 89,6 -90,1%; T. canis
la 86,7-87,9% va T. vitulorum la 80,5 -88,4%
(Bang 3). Sai khac noi loai cia cac ching nay
ciing chi bién dong khoang duéi 1,2%. Néu néi
vé khoang cach di truyén giia cac chung,
Toxocara trén méo cua Ha Noi, Viét Nam gan
nhu khéng sai khac véi loai T. malaysiensis
dugc phat hién tai Malaysia va Trung Quéc
(Zhu et al., 1998; Li et al., 2006), nhung lai rat
xa v6i loai T. cati, mot loai giun diia rat phd
bién gay bénh cho méo trén thé giéi.

Nhu vay, 15 chiing Toxocara trén méo trong
nghién ctu nay la thuoc loai T. malaysiensis,

Hinh 1. Hinh thai giun dtia Toxocara sp. trudng thanh trén méo, dugc xac dinh
1a T. malaysiensis (A) va san pham PCR viing DNA chiia gen atp6 (B)

Ghi chi: M: chi thi DNA (Lamda cit bang HindIII); 1-6: san pham viing gen atp6 ctia mot s6’mau nghién ciu.
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Bang 3. Khoang cach di truyén dugec tinh toan déi chi€u khi so sanh chudi

nucleotide ctia gen atp6 gitia cac chung cua cac loai Toxocara spp.

1 2 3 4 5 ] 7 ]

0,000
0.002  0.0¢
0.000

) 0.002
0,002 0.007
0,007 0.005
0.000 0.002
0.000 0.002
0.002
0.002
0.002
0.002
0.002
0.005
0.002

0.002
0.007
0.000
0.000

0.002
0.007
0.000
0.000
0.000
0.005
0.000
0.000
0.000
0.007
0.000

0.012
0.002
0.002
0.002
0.012
0.002
0.002
0.002
0.012
0.002

0.007
0.007
0.007
0.008
0.007
0.007
0.007
0.000
0.007

0.000
0.000
0.005
0.000
0.000 0.000
0.000 0.000
0.007  0.007
0.000 0.000

0.000
0.005
0.000
0.000

0.000
i| 0.005
0.000
0.000
0.000
VN 0,007
0.000

0.000
0.005
0.000

0.000
0.007
0.000

14, Tspcat-Tcto115(ad
15. Tspcat-ND{adu)-VN

0.000
0.000
3 0.007 0.00
0.000

16. Tmal-CN-AM412316 L0000 _0.000 0002 0000 0002 0.000 0000

17. Tcat-CN-AM411622

18. Tcat-IN4J777175

19, Tean-CN-AM411108
iﬂ. Tvit-INKI777176

0.126
0.126
0.042
0,163

0.153
0.153
0.045

0,134

0.126
0.126
0.042
0,163

0.126
0.126
0.042
0,163

0.102
0.102
0.042
0.195

0.126

0.126
0.126
0.042
3 0.163

0.000
0.082 0.0

0.482 0.482 0.155
—

0.126
0.042
0.163

0.133
0.025

0. ';2_5

Ghi chi: 1-15: m4u Toxocara (Viét Nam) thu thap trén méo (xem Bang 1); 16: Chudi tham chiéu cia loai T. malaysiensis;17-
20: cac chudi tham chiéu ctia T. cati; T. canis va T. vitulorum (xem Béng 2). Phan déng khung biéu thj ty 1é dong nhat rat gan

ctia cac mau Toxocara trén méo (Ha N¢i, Viét Nam), déi chiéu véi chiing tham chiéu T. malaysiensis ctia Trung Quéc (Tmal-

CN-AM412316).

lan diu tién dugc xac dinh tai Viét Nam
cting v6i Malaysia va Trung Qudc ma khong phai
1a T. cati thuong gép, it nhat 1a trong s6 miu cta
nghién ciu nay.

3.3. M6i quan hé vé loai gitia cac chung
Toxocara trén méo cua Viét Nam va thé giGi

Cay pha hé dua trén chudi gen atp6, thé
hién moi quan hé vé loai ctia 30 chiing, bao gom
15 chung giun dtia Toxocara trén méo cua Ha
N6i1, Viet Nam trong nghién cGu nay va 15
chiung dai dién cho cac loai Toxocara bao gom
mot chung thudc loai T. malaysiensis (Trung
Quéc (CN): AM412316), 2 chung thudc loai T.
cati (Trung Quéc (CN): AM411622; An D (IN):
KJ777175), 6 chung thudéc loai T. canis
(Australia (AU): EU730761; Trung Quéc (CN):
AM411108; An D§ (IN): KJ777173, KJ777174;
Sri Lanka (LK): FJ418787, JN593098), 5 chiing
thuoc loai T. vitulorum (Sri Lanka (LK):
FJ664617, FJ418793; An P (IN): KJ777176,
KJ777177, KJ777178) va mot chung thudc loai
(CN):

Toxascaris leonina (Trung uée

KC902750) dugc trinh bay & hinh 2.

Tuong tu, dua trén chudi gen ITS2, cay pha
hé ctia 22 chiing, gébm 4 chung dai dién Toxocara
trén meéo cua Ha Noi, Viéet Nam va 18 chung

tham chiéu dai dién céc loai T. malaysiensis, T.

cati, T. canis, T. vitulorum va Toxascaris
leonina ciing duge xdy dung dé danh gid quan
hé vé loai (Hinh 3).

Cay pha hé 6 hinh 2 dua trén chudi gen
atp6 cho thay cac ching phan thanh 5 nhém
chinh va riéng biét:

- Nhém thté nhat gébm 15 ching Toxocara
trén méo cua Ha Noi, Viéet Nam, tap hgp cung
vé6i T. malaysiensis cia Malaysia (s6 dang ki:
412316; Zhu et al., 1998). R6 rang, 15 chung
chinh xac 1a thuéc loai T.

phan lap

malaysiensis.

- Nhém thii hai gdbm 2 chiing tham chiéu cta
Trung Quéc (AM411622) va An Do (KJ777175)
thudc loai T. cati da dugce xac dinh (Li et al., 2006);
khéng c6 chiing nao ctua Viét Nam.

- Nhém thit ba chi chiia 6 chung tham chiéu
ctia loai T. canis ¢6 ngudn goc Sri Lanka, An D9,
Trung Quéc va Australia.

- Nhém thit tu bao gdm 3 chtung tham chiéu
ctia An Do va 2 ching caa Sri Lanka, tit ca déu
thuoc loai T. vitulorum.

- Nhém thid ndm chi c6 mdt ching thudc
loai Toxascaris leonina, déng vai tro la nhém
ngoai hdp (outgroup) trong cay pha hé.
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atpb
NJ

99

66 , ¢ Tspcat-Tctt2B(adu)-VN
@ Tspcat-Tctt289(adu)-VN
@ Tspcat-Hctt(egg)-VN
@ Tspcat-Tctt1B(adu)-VN
@ Tspcat-Tctt9B(adu)-VN
@ Tspcat-Tctt13(adu)-VN
@ Tspcat-Tctt14(adu)-VN
@ Tspcat-Tctt202(adu)-VN
@ Tspcat-Tcto25(adu)-VN
@ Tspcat-Tcto27(adu)-VN
@ Tspcat-Tcto100(adu)-VN
@ Tspcat-TcHN(adu)-VN

66

Tmal-CN-AM412316

EI @ Tspcat-Tctt12(adu)-VN
@ Tspcat-Tcto115(adu)-VN

L @ Tspcat-Tctt11(adu)-VN

75

83

I Tcat-IN-KJ777175

90 , Tcan-LK-JN593098 |
56] ' Tcan-LK-FJ418787
Tcan-IN-KJ777174

Tcan-IN-KJ777173

EI- Tcan-CN-AM411108
Tcan-AU-EU730761 |

T. malaysiensis

99| Tcat-CN-AM411622 ] .
T. cati

T. canis

Tvit-IN-KJ777176
g9 | TVit-IN-KJ777177

T. vitulorum

Tvit-LK-FJ418793
Tvit-LK-FJ664617

—_—

0.02

{ITvit-IN-KJ7771 78
T

Tleo-CN-KC902750|T0xascaris

leonina

Hinh 2. Cay pha hé xac dinh méi quan hé vé loai giiia cac chung Toxocara spp.
dua trén trinh tw nucleotide gen atp6 (598 bp), xay dung bang chuong trinh MEGA6.06,
st dung phuong phap két néi lién ké NJ (Neighbor-joining) v6i hé sé tin cay

bootstrap la 1.000 1an lip lai (Tamura et al., 2013)

Ghi chii: Ky hiéu mau/chiing tham khao tai bang 1. Cac chiing ciia Ha Noi, Viét Nam danh dau hinh chéo & ddu chudi; s6 ding
ki Ngan hang gen ctia céc chiing tham chiéu & cudi chudi. Viét tit tén quéc gia theo qui dinh tai https://countrycode.org/. Vach
ngang & cuéi hinh (0,02) biéu thi sai khéc nucleotide (2/100 nucleotide) theo khodng cach di truyén ¢ mdi nhanh.

Tuong ty nhu hinh 2, cAy pha hé & hinh 3 duya
trén chudi gen ITS2 ciing tao thanh 5 nhém, trong
d6 nhém thi nhat gom 4 chung dai dién cua
Toxocara trén méo cua Ha Noi, Viét Nam tap hop
cung 2 ching cua loai T. malaysiensis da dudc xac

60

dinh (Malaysia (MY): AJ002440; Trung Quéc (CN):
AM231609)). Cac nhém con lai gdbm cac ching
tham chiéu (Bang 2) phan dinh tach biét hoan toan
v61 nhau, tucng tng véi cac loai: T. cati; T. canis; T.
vitulorum va loai Toxascaris leonina (Hinh 2).
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Tmal-GD(adu)-CN(AM231609)

99

_—
0.05

1901 Toxocaracfcanis-MTC2(adu)-MY(AJ002440)

61|, @ Tspcat-TcHN(adu)-VN
66 4| @ Tspcat-Tcto100(adu)-VN
] @ Tspcat-Tctt14(adu)-VN
@ Tspcat-Hctt(egg)-VN

100 ~ Tvit-cattle(egg)-UK(EU189085)

2z —rTvit-caIf(egg)-CA(JQ083352)

Tcat-3(adu)-CN(JF837171)
93, Tcat-KHuzTcat14(egg)-IR(AB743611)
Tcat-AhvTCATI4(egg)-IR(AB819325)
Tcat-AhvTCATI5(egg)-IR(AB819326)
Tcat-KHuzTcat1(egg)-IR(AB743598)
a0f Tcat-MTT4(adu)-MY(AJ002441)

61, Tcat-Tc1(adu)-JP(AB571303)
Tcat-LaCONESTcati07(egg)-IN(JN391473)

99, Tcan-KHuzTcan2(egg1)-IR(AB743617)

100 Tcan-AhvTCAN4(egg)-IR(AB819330)

9d, Tcan-1(adu)-CN(JF837169)

Tcan-2(adu)-CN(JF837170)
100 — Tleo-7(adu)-CN(JF837175)
L Tleo-6(adu)-CN(JF837174)

T. malaysiensis
IT. vitulorum

T. cati

T. canis

Toxascaris
leonina

Hinh 3. CAy pha hé xac dinh méi quan hé vé loai gitta cac chung Toxocara spp.
dua trén trinh tu nucleotide gen ITS2 (333 bp), xAy dung bang
chuong trinh MEGAG6.06 (Tamura et al., 2013)

Ghi chii: Ky hiéu mau/chiing tham khao tai bang 1. Cac chiing dai dién cia Viét Nam danh d4u hinh tron & diu chudi; s6 ding

ki Ngan hang gen cua céac chiing tham chiéu & cudi chudi. Viét tat tén qudc gia theo qui dinh tai https://countrycode.org/. Vach
ngang & cuéi hinh (0,05) biéu thi sai khéc nucleotide (5/100 nucleotide) theo khodng cach di truyén ¢ méi nhanh.

Qua phan tich pha hé xem xét méi quan hé
vé loai cta cac chung Toxocara trén méo cua Ha
Noi, Viet Nam va cac chung khac cta thé giéi,
két qua cho thay tat ca cac chung Toxocara nay
chi thudc vé mot loai méi T. malaysiensis duy
nhat; khong ching nao thuodc loai T. cati nhu
thudng gap. Nhu vay, trong nghién ciiu nay xac
dinh duy nhat chi ¢c6 T. malaysiensis. Phat hién
T. malaysiensis 6 méo Viét Nam (khong c6 T.
cati) cho thdy su phd bién va phan bd cua céac
loai giun diia méo & chau A va thé gidi ciing nhu
vé tiém nang lay nhiém trén ngudi cuaa T
malaysiensis. 0 Viét Nam, tai cac dia phuong
khac, méo c6 nhiém thém T cati hay khong, hay
chi duy nhat T. malaysiensis va trén nguoi cé
nhiing loai Toxocara nao nta giy bénh khong,
1a nhiing van dé can c6 khao sat sau rong hon vé
dich t& hoc. Nghién ctu nay chi khing dinh
chinh xac c6 loai Toxocara malaysiensis 1an dau
tién phat hién ¢ méo tai Ha Noi, Viét Nam, dit

ra giéi han rong hon vé pham vi khéng gian va
thoi gian ctia T. malaysiensis 6 Viét Nam va c6
thé & cac quéc gia lan can Viét Nam, Trung
Quéc va Malaysia.

4. KET LUAN

Muoi lam chung Toxocara sp. trén méo
cua Ha No6i, Viét Nam c6 trinh tu nucleotide
gen atp6 dong nhat rat tuyét doi (99,3-100%)
tham thudée loai T.

malaysiensis cua Malaysia va Trung Qudc,

véi chung chiéu
khong phat hién T. cati 6 bat ky chung nao tai
Ha Noi, Viét Nam. Phan tich pha hé dya trén
gen atp6 va ITS2 déu cho thay cac chung T.
malaysiensis cua Viét Nam déu cung nhém
v6i T. malaysiensis cua Malaysia va Trung
Quéc. Két qua nghién ctiu nay 1a céng bd dau
tién vé loai méi T. malaysiensis c6 ngudén goc
tai Viét Nam.
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LOI CAM ON

Cam on Quy phat trién Khoa hoc va Cong
nghé quéc gia (NAOFOSTED) da tai trg kinh
phi cho dé tai ma s6 106-YS.06-2013.02
(NTLA). Cam on su ho trg co sé vat chat, trang
thiét bi ctia Phong Thi nghiém trong diém Coéng
nghé gen, Vién Cong nghé sinh hoc, Vién Han
14m Khoa hoc va Céng nghé Viét Nam.
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