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TOM TAT: Trong s6 cac loai giun diia thuoc giéng Toxocara va Toxascaris, loai Toxocara canis
phan bd rong trén thé giéi va 4u trang c6 thé nhidm cho nguoi. O Viét Nam, trong nhirg nam gan
day, ty 1& nguoi nhiém 4u tring giun diia ch6 twong ddi cao, Vi vay, rat duoc quan tam nghién ciu.
Tuy nhién, cac tac gia chu yeu tap trung diéu tra dich t& va dinh loai dyua vao hinh thai, co rat it
nghién cau vé phén tir cua giun diia chd. Trong nghién citu ndy ching toi phan tich mdi quan h¢
tién héa phan tir cua glun diia ché thu tai tinh Phu Tho dua trén trinh ty ITS2 va CO1. Két qua
phan tich khing dinh giun diia cho tai Phit Tho thudc loai T. canis, c6 do twong dong cao vé di
truyén va quan hé gan vai quan thé cua loai nay ¢ Quang Dong, Trung Quéc. Trinh ty 1TS2 va
CO1 cua T. canis khac xa véi cac loai trong giéng Toxocara va lodi Ta. leonina, cho thiy déy la

Cac chi thi phan tur co gia tri trong dinh loai cac loai giun diia cho.
Tur khoa: Toxocara canis, mbi quan hé tién héa phan tir, ITS2, CO1.

MO DAU

Giun diia ch6 bao gom mét sb loai gay bénh
cho nguoi va dong vat nhu Toxocara canis, T.
cati, T. vitulorum, T. mystax va Toxacaris
leonina [5, 8]. Trong d6, T. canis la loai phd
bién nhat va phan b rong trén toan thé gigi [5].
Vit cha chinh (chd, méo) bi nhiém bénh do
nudt phai tring giun d4 phét trién dén giai doan
cam nhiém chwa au tring L2. Nguoi vo tinh
nuét phai trang giun thi 4u tring giun diia
khong phat trién dén truong thanh ma di hanh
trong co thé gay ra nhiéu thé bénh & nguoi, nhu
4u trang di hanh & dudi da, cac noi quan, mét
hoic ndo, gay anh huéng 16n dén stc khoe con
nguoi [11]. Cung véi T. canis, mot loai khac,
Toxacaris leonina (Ta. leonina) ciing phan bé
rong va ky sinh ¢ vat chi cho, nhung au tring
ciia ching khong nhiém cho nguoi. Mac du
thudc 2 giéng khac nhau, nhung ching cé dic
diém hinh thai rt giéng nhau va cung ky sinh
trong ruot non caa cho. Vi vay, dinh loai nhitng
loai giun ndy bang hinh thai doi khi gip kho
khin, d& gay nham lan [13]. Sir dung cac k¥
thuat phan tir trong dinh loai da khic phuc duoc
van dé nay. Mot s6 gen cia hé gen nhan va gen
ty thé, nhu nuclear ribosomal second internal
transcribed spacer region (ITS2), mitochondrial
cytochrome c¢ oxidase subunit 1 (CO1), NADH
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dehydrogenase subunits 1 va 4 (pnadl va
pnad4), dd duoc sir dung nhu nhiing chi thi
phan tir & dinh loai ciing nhu phan tich mdi
quan hé tién hoa cta cac loai giun diia cho [3].

O Viét Nam, giun diia chd phan b rong
trong ca nuéc va co ty 1& nhiém tuong dbi cao
[10, 15]. Trong nhitng nim gan day, nhidm au
tring giun dtia ché & ngudi c6 xu hudng gia
tang, dic biét 1a ¢ khu vyc mién trung Tay
Nguyén [16]. Vi vay, giun diia ch6 va bénh giun
dia ch6 rat duoc quan tdm nghién cau. Tuy
nhién, cac tac gia chu yéu sir dung phuong phép
truyén thong, nhu xét nghiém phan tim tring va
mo ta hinh thai, cd rét it nghién cau & muc do
phan tir. Trong qua trinh diéu tra tinh hinh
nhiém giun tron & ché tai tinh Pha Tho chung
t6i phét hién 26,9% ché bi nhiém giun diia [12].
Trong nghién ciu ndy chadng téi phan tich gen
ITS2 va CO1 dé dinh loai giun diia ché thu tir
tinh Phti Tho, dong thoi xéac dinh mdi quan hé
tién hoa phan tur cia ching.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Giun diia ché thu tir ché nha tai 3 dia diém:
huyén Yén Lap, Thanh Thay va thanh phé Viét
Tri, tinh Phii Tho. Mdi dia diém dung 1 mau dé
nghién ciu phan tir. Mau giun tron sau khi thu
tir rudt ché duoc rira sach bang dung dich nuéc
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mudi 0,9%, bao quan trong con ethanol 100%.
Khi phan tich phan tir, mau bao quan trong con
duoc rira sach bang nudc cét, cit mot miéng
nho dé tach chiét DNA tong s6 biang DNeasy
Tissue Kit (QIAgen). Nhan ban trinh tu dich
bang k¥ thuat PCR tiéu chuan, st dung cap moi
3S (5’-AGCGGTGGATCACTCGGCTCGTG-
3) va A28 (5’-GGGATCCTGGTTAGTTTC
TTTTCCGC-3") cho doan ITS2 [1] va cip mdi
JB3 (5-TTTTTTGGGCATCCTGAGGTTTAT
-3’) va JB4.5 (5’-TAAAGAAAGAACATAAT
GAAAATG-3’) cho gen CO1 [2]. Chu trinh
nhiét bao gom: bién tinh & 95°C trong 1 phdt,
tiép theo la 35 chu ky -95°C/30 gidy, 50°C/1
phat, 72°C/1 phat, chu ky cudi & 72°C trong 5

phit. Pién di san phim PCR trén gel agarose
1%, nhudm ethidium bromide va soi dén UV dé
kiém tra két qua. San pham PCR cua cac mau
dwong tinh dugc tinh khiét bang QIAquick PCR
Kit (QIAGEN Inc., Hoa Ky). Giai trinh tu truc
tiép bang may tu dong ABI Prism 3130 Genetic
Analyser (Applied Biosystem) sir dung BigDye
Terminator Cycle Sequencing Kit (Applied
Biosystem).

So sanh céc trinh tu thu dugc véi cac trinh
ty trén Genbank bang chuong trinh BLAST,
MEGA 6 [14], phan tich va v& cdy phat sinh
chang loai theo phuong phap Neighbor-Joining.

KET QUA VA THAO LUAN

Bang 1. Khoang céch di truyén gitra cac quan thé loai Toxocara canis va cac loai khac dua trén

phan tich trinh ty ITS2

1 2 3 4 5 6 7 8
1.N1-Yen Lap - Phu Tho
2.N2- Thanh Thuy - Phu Tho
3.N3-Viet Tri - Phu Tho
4.JN617989 T. canis CHN
6.JF837170 T. canis CHN
6.AB110034 T. canis JFN
7.KJ777166 T. canis IND

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000

0.000

0.000 0.000

9 10 1" 12 13 14 15 16 17 18 18 20

8.KJ777155 T. canis IND
9.FJ418788 T. canis LKA

10. KP406763 T. canis MEX

11. AB819328 T. canis IRN

12. AB819327 T. canis IRN

13. KP406764 T. canis MEX

14. AM231609 T. malaysiensis CHI
16. JX5362569 T. cati IRN

16. KJ777157 T. cati IND

17. KJ777179 T. cati IND

18. KT737382 T. vitulorum USA
19. KJ777181 T. vitulorum USA
20. KF577860 Ta. leonina IRN

0.000
0.000
0.000
0.022
0.031
0.068
0.231
0.250
0.250
0.250
0.256
0.256
0.6567

0.000
0.000
0.000
0.022
0.031
0.068
0.231
0.250
0.250
0.250
0.256
0.256
0.6567

0.000
0.000
0.000
0.022
0.031
0.068
0.231
0.250
0.250
0.250
0.256
0.256
0.657

0.000
0.000
0.000
0.022
0.031
0.068
0.231
0.250
0.250
0.250
0.256
0.256
0.657

0.000
0.000
0.000
0.022
0.031
0.068
0.231
0.250
0.250
0.250
0.256
0.256
0.657

0.000
0.000
0.000
0.022
0.031
0.068
0.231
0.250
0.250
0.250
0.256
0256
0.657

0.000
0.000
0.000
0.022
0.031
0.068
0.231
0.250
0.250
0.250
0.256
0.256
0.657

0.000
0.000
0.022
0.031
0.068
0.231
0.250
0.250
0.250
0.256
0.256
0.657

0.000
0.022
0.031
0.068
0.2:1
0.250
0.250
0.250
0.256
0.256
0.667

0.022
0.031
0.068
0.231
0.250
0.250
0.250
0.256
0.256
0.667

0.026
0.082
0.265
0.274
0.274
0274
0.281
0.281
0.687

0.092
0.261
0.280
0.280
0.280
0.274
0274
0.701

0.300
0.321
0.321
0321
0.321
0321
0.701

0.112
0.112
0112
0.068
0.068
0.630

0.000
0.000
0.118
0.118
0.691

0.000
0.118
0118
0.691

0.118
0118 0.000
0691 0.638 0638

Két qua giai trinh ty gen ITS2 va CO1 cua 3
mau giun diia chd thu tir 3 dia diém tai tinh Phu
Tho d& thu duoc 3 trinh ty ITS2 va 3 trinh tu
CO1 (md sb truy cap trén Genbank Ia
LC133352 va LC133353). B¢ dai cua cac trinh
tu nay la 451 bp (ITS2) va 396 bp (CO1). Két
qua so sanh (alignment) cho thay cac trinh tu
ITS2 hoan toan tuong dong véi nhau. Di chiéu
VGi cac trinh ty trén Genbank bang chwong trinh
BLAST da xac dinh cac trinh tu nay cé do
tuong dong cao (100%) voi loai giun diia chd
T. canis (JN617989). Phan tich khoang cach di
truyén cho thiy cac trinh ty ITS2 cua T. canis
thu & Viét Nam thé hién su twong ddng cao
(100%) véi cac trinh tu cua loai nay ¢ Trung
Quéc, Nhat Ban, An B9, Sri Lanka va Mexico,

nhung khac véi cac trinh ty cua Iran tr 2,2-
3,1% va mot trinh ty ctia Mexico la 6,8%. So
sénh véi céc loai khéc, khoang cach di truyén
cua T. canis v6i cac loai khéc trong gidng
Toxocara (T. cati, T. vitulorum va
T. malayensis) tir 24,2-26,1% va rat xa (64,8%)
S0 voi lodi Ta. leonina (bang 1). Cay phat sinh
chiing loai dugc xay dung tir bo s6 liéu trinh ty
gen ITS2 bang phuong phap Neighbour Joining
cho thiy tat ca cac trinh ty ITS2 cua lodi
T. canis lam thanh mét nhanh chung véi do tin
cay (bootrap value) la 99%. Cac mau cua Viét
Nam dugc nhém chung véi cac trinh tu cua
Trung Quéc (IN617989, JF837170), Nhat Ban
(AB110034), An D9 (KJ777155, KJ777156),
Sri Lanka (FJ418788) va Mexico (KP406763),
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nhung mét trinh ty cua Mexico (KP406764)
tach khoi nhom nay va cac trinh ty coa Iran
(AB819328, AB819327) lam thanh mot nhdm
riéng (hinh 1).
N1 -Yén Lap
N2 - Thanh Thuy | Phu Tho - VNM
N3 - Viét Tri
KJ777156 T. canis IND
1| JF837170 T. canis CHN
KJ777155 T. canis IND
JN617989 T. canis CHN
FJ418788 T. canis LKA
AB110034 T. canis JPN
KP406763 T. canis MEX
AB819328 T. canis IRN
-r—ABB 19327 T. canis IRN
KP406764 T. canis MEX
100 KT737382 T. vitulorum USA
BTKJ77?181 T. vitulorum USA
AM231609 T. malaysiensis CHN
95 JX536259 T. catiIRN
50 KJT77157 T. cati IND
KJ777179 T. catiIND
KF577860 Ta. leonina IRN

IS

[9)]
N

g

©

0.05

Hinh 1. Cay phat sinh ching loai dugc xay
dung tu trinh tu ITS2 bang phwong phap
Neighbor Joining

Céc trinh ty tai tir Genbank gbm ma sb truy cap
(accession number), tén loai, tén nudc viét tit theo
ma sé 3 chir cai (An Do: IND; Iran: IRN; Mexico:
MEX; Hoa Ky: USA; Nhat Ban: JPN; Trung Quéc:
CHN; Sri Lanka: LKA; Viét Nam: VNM). Cac trinh
ty thu duoc trong nghién ctiiu nay dugc danh s6 N1-
N3 cung véoi dia diém thu miu. Gia tri bootstrap
dugce dat & géc mdi nhanh.

Dbi voi trinh tu gen CO1, két qua so sanh
ciing cho thiy cdc mau thu tai Phti Tho hoan
todn twong dong voi nhau. Péi chiéu véi cac
trinh tu trén Genbank bing chuong trinh
BLAST ciing xac dinh cac trinh tu ndy 100%
tuong ddng véi loai giun dia ché T. canis
(AJ920053). Cac trinh tw CO1 cua T. canis thu
& Phi Tho c6 sy twong dong cao (99%) voi
trinh tu cda loai ndy & tinh Quang Déng-Trung
Qudc (AJ920053), nhung khéc véi cac trinh ty
cua tinh T Xuyén-Trung Qudc (AJ920056),
Iran va Uc tir 2,9-3,7%. Khoang cach di truyen
caa T. canis voi cac loai khac trong giong
Toxocara (T. cati va T. vitulorum) tr 11,0-
11,3% va khac véi loai Ta. leonina la 11,7%
(bang 2). Cay phat sinh chung loai duoc xay
dung tr bo sd liéu trinh ty gen CO1 bing
phuong phap Neighbour Joining cho thiy tat ca
cac trinh ty cua loai T. canis lam thanh mot
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nhanh chung vai d6 tin cay (bootstrap value) la
100%. Cac mau cua Viét Nam duoc nhom
chung véi céc trinh tu caa tinh Quang Pong-
Trung Qudc, céc trinh tu khac caa Trung Qudc,
Iran va Oxtraylia lam thanh mot nhém riéng
(hinh 2).

KC293908 T. canis RN
AJ920054 T. canis AUS
KC293909 T. canisIRN
KC293899 T. canisIRN
KC293910 T. canisIRN
76L-KC293914 T. canisIRN
JF7680944 T. canis CHN
50l KC293905 T. canisIRN
AJ920056 T. canis CHN
AJ920083 T. canis CHN

N1-Yén Lap

N2-Thanh Thuy|Phu Tho - VNM
%[ N3 viat Tri
AJ920062 T, vitulorum LKA
JF780942 T. cati CHN
JF780941 T. cati CHN

AJ920083 Ta. leonina AUS

1 KC293934 Ta. leonina IRN
57 KC293935 Ta. feonina RN

47
1
=

0.01

Hinh 2. Cay phat sinh chung loai duoc xay
dung tir trinh tu gen CO1 bang phuong phap
Neighbor Joining.

Ghi chu: nhu hinh 1.

Trong s6 cac loai giun diia chd, hai loai
T. canis va Ta. leonina c6 phan b rong. Au
trung loai T. canis c6 thé xam nhap vao co thé
con nguoi va gay nhiéu thé bénh khac nhau [5],
trong khi hiém khi c6 thdng bdo vé nguoi bi
nhidm 4u tring Ta. leonina [6]. Vi vay, phan biét
chinh xéc 2 loadi giun diia nay rat quan trong
trong nghién ciu dich t& va phong chdng bénh.
Mac du, hai loai T. canis va Ta. leonina thuoc hai
giéng khac nhau nhung rat giong nhau vé hinh
thai [13]. Su khac biét gitra chung khéng rd rang.
Vi vay, dinh loai hinh thai déi khi gap kho khan,
d& bi nham 13n. Hai loai c6 thé phan biét véi
nhau bai nhi dau (cephalic alae), nhung doi hoi
ngudi dinh loai phai c¢6 kinh nghiém [13]. Tréi
lai, do thudc cac giéng cua cac ho khac nhau, nén
chiing khac xa vé di truyén va cé thé phan biét
chinh x&c boi céc chi thi gen nhan (ITS1 va
ITS2) hoic gen ty thé (CO1) [13].
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O Viét Nam, c4c nghién ciru da x4c nhan su
hién dién cua ca hai loai T. canis va Ta. leonina
[9]. Tuy nhién, cha yéu la loai T. canis véi ty 1é
nhiém & ché tuong ddi cao tir 28,3-97,0% [10,
15]. Mét van dé dang quan tam 1a ty 1& nhidm
au tring giun diia & nguoi trong nhitng nim gan
day tuong dbi cao [16]. Vi vay, giun diia cho rat
duoc quan tdm nghién cwu. Tuy nhién, cac
nghién ctu van chu yéu sir dung céc phwong
phap truyén théng duya vao dic diém hinh thai, it

c6 nghién cu vé phan tir. Gan day, De et al.
(2013) [4] phat hién 4u tring giun dda ché &
nguoi tai Son La bang trinh tw gen 1TS2; Le et
al. (2016) [7] s dung phuong phap phan tir dua
trén trinh tu gen ty thé atp6 va gen nhan ITS2
da phét hién loai giun dta cho T. malayensis &
meéo, dong thoi phan tich méi quan hé tién hoa
phan tir cta loai T. canis thu & cho tai Ha Noi
va Nam Dinh.

Bang 2. Khoang céch di truyén gitra cac quan thé loai Toxocara canis va cac loai khac dua trén

phan tich trinh tw gen CO1

1 2 3 4 ] 6 7
1. N1-Yen Lap-Phu Tho
2.N2-Thanh Thuy-Phu The 0.000
3. N3-Viet Tri-Phu Tho 0.000 0.000
4. AJ920053 T. canis CHN 0.010 0.010 0.010
5.F780944 T. canis CHN 0026 0.026 0026 0026
6. KC293909 T. canis IRN 0029 0029 0029 0024 0013
7.KC293899 T. canis IRN 0029 0029 0.029 0024 0008 0.005
8. KC293905 T. canis IRN 0.029 0.029 0.029 0024 0.003 0.010 0.006
9. KC293810 T. canis IRN 0.032 0.032 0032 0026 0.010 0008 0.003
10. AJ920056 T. canis CHN 0.032 0.032 0032 0032 0.016 0018 0013
11. KC293908 T. canis IRN 0.032 0.032 0032 0026 0.010 0008 0.008
12. KC293914 T. canis IRN 0.034 0.034 0034 0029 0013 0.010 0.005
13. AJ920054 T. canis AUS 0037 0037 0037 0.031 0013 0013 0.010
14. AJ920062 T. vitulorum LKA 0104 0104 0104 0110 0104 0410 0.107
16. JF780941 T. cati CHN 0107 0.107 0.07 0113 0107 0113 0.110
16. JF780942 T. cati CHN 0110 0110 0410 0116 0.110 0119 0113
17 KC293935 T. leonina IRN 0.107 0.107 0.407 0113 0.113 0119 0.116
18. AJ920063 T. leonina AUS 0107 0.107 0.407 0113 0113 0119 0.116
19. KC293934 T. leonina IRN 0110 0410 0410 0116 0116 0122 0.119

0.008
0.018
0.008
0.010
0.010
0107
0.110
0113
0.116
0.116
0.119

0.016
0.010
0.003
0.013
0.110
0.113
0.110
0.119
0.119
0.122

0.021
0.018
0.023
0.107
0.110
0.116
0.119
0.118
0.122

0.013
0.010
0.117
0.119
0.122
0.125
0.125
0.122

0.015
0.113
0.116
0.113
0.122
0.122
0.125

0118
0.122
0.126
0.128
0.125
0131

0.096
0.087
0.104
0.104
0.110

0.091
0.101
0.098
0.099

0.110
0.110 0.008

0.116 0.008 0010

Két qua phan tich phan tir cac mau giun diia
ché thu tai Phii Tho khang dinh loai T. canis.
Céac mau ¢ Pha Tho, Viét Nam thé hién tinh
tuong dong cao va c6 quan hé di truyén gan véi
loai nay tir tinh Quang Dong, Trung Quéc ca vé
gen ITS2 va COL. Diéu d6 phu hop véi khoang
céch dia ly gan cua cac quan thé nay. Loai
T. canis & cac nude khac thé hién sy da dang di
truyén cao, dic biét 1a & Trung Qudc va
Mexico. Mic di, dd cé nhitng nghién ctu vé
phan tir cua loai T. canis thu tai Son La, Ha Noi
va Nam Dinh nhung trinh ty cua cac mau dé
khong dugc cong bd trén Genbank [4, 7] nén
chiing toi khong so sanh dwoc véi cac quan thé
d6 trong nghién ciru ndy. Ciing nhu cac cong bd
trude day [7, 13], nghién ctu cua ching t6i cho
thiy khodng cach di truyen gitra T. canis voi
mot so loai khac trong giong twong dbi 16n va
khac xa vai loai Ta. leonina ca vé trinh ty 1TS2

va COL. Vi vay, cic trinh ty nay c6 y nghia
trong viéc dinh loai cac loai giun diia cho. K§
thuat phan tir can dwoc s dung trong céc
nghién ctu tiép theo vé dich t& hoc phan tir va
xac dinh xem loai Ta. leonina cé ky sinh & ché
tai Viét Nam nhu dd cong bd trudc day hay
khoéng.

KET LUAN

Phan tich trinh ty gen ITS2 va CO1 khing
dinh giun dtia cho thu tir Phi Tho thudc loai T.
canis. Cac mau giun diia chd thu tir Phi Tho co
d6 twong dong cao veé di truyén va cé quan hé
tién hoa phan tir gan véi cac quan thé ¢ tinh
Quang Péng, Trung Quéc.

Hai gen ITS2 va CO1 la nhitng chi thi tét dé
phan biét cac loai giun diia chd thuoc giéng
Toxocara va Toxascaris.
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SUMMARY

Dog roundworms include some species of the genera Toxocara and Toxascaris. Of these, Toxocara canis
distributes globally and can infect humans to cause a number of clinical manifestations, such as visceral larva
migrans, ocular larva migrans, eosinophilic meningoencephalitis, and neurotoxocariasis. In Vietnam, human
cases infected with Toxocaris larvae have recently been reported at relatively high infection rates. It becomes
interested by scientists to conduct epidemiological surveys. However, most studies focused on morphology
and epidemiology, there has been very little research at molecular level. In this study we analyzed ITS2 and
COL1 sequences, and evolutionary relationships of dog roundworms obtained from Phu Tho province. The
results clearly confirmed that they are T. canis. The isolates from Phu Tho province showed high genetic
identities and phylogenetically closely related to the isolates from Guangdong, China. The ITS2 and CO1
sequences of T. canis greatly differ from those of other Toxocara species and Ta. leonina, indicating these
genes as good markers to distinguish dog roundworms at species level.

Keywords: Toxocara canis, phylogenetic relationship, Phu Tho, Vietnam.
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