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TOM TAT

Diéu tra giun moéc ky sinh ¢ cho tai khu vuc Ha Noi da thu dugc 2 loai giun méc khac nhau dya
vao s6 lugng ring cua chung trong khoang miéng. Két qua phan tich doan gen ty thé COl cua chung
da khang dinh cac mau giun moc c6 3 rang 1a loai Ancylostoma caninum, coHn cac mau cé 2 ring la
loai Ancylostoma ceylanicum. Pay 1a nghién ctru du tién ing dung phan tich phan tir & khang dinh
su ton tai ctia cac loai giun méc ¢ cho ¢ kha nang truyén 1ay sang ngudi tai mién Béc Viét Nam, canh
béo nguy co lay nhidm giun moc trong cong ddng. Tinh da dang clia gen va moi quan hé tién hoa cua
cac loai trong gidng Ancylostoma ciing duoc thao luan trong nghién ciru nay.

Tw khoa: Ancylostoma ceylanicum, A.caninum, Gen ty thé CO1, Mién Bic Viét Nam

Confirming the prevalence of zoonotic canine hookworm
Ancylostoma ceylanicum in the North Viet Nam based
on morphology and mitochondrial gene analysis

Duong Duc Hieu, Nguyen Van Tho, Do Quang An,
Nguyen Viet Linh, Tran Le Thu Hang, Bui Khanh Linh, Pham Ngoc Doanh

SUMMARY

Survey on canine hookworms from dog in Ha Noi, Viet Nam has obtained two different hook-
worm species basing on a number of tooth in their oral cavity. The result of CO1 mitochondrial
gene segment analyses of the hookworm strains confirmed that the hookworms having 3 teeth
belonged to Ancylostoma caninum species and the hookworms having 2 teeth belonged to An-
cylostoma ceylanicum species. This is the first molecular analysis study to confirm the canine
hookworm species that can transmit to human in the North Viet Nam, warning the risk of hook-
worm transmission in the community. In addition, genetic diversity and phylogenetic relation-
ship of Ancylostoma species were also discussed in this study.

Keywords: Ancylostoma ceylanicum, Dog, Mitochondrial gene CO1, Northern Viet Nam.

I. PAT VAN PE

Giun moc 13 nhitng loai giun tron thugc ho  nguoi trén toan cau. P6 1a mot trong nhiing
Ancylostomatidae, ky sinh ¢ rudt non cuia dong  nguyén nhan hang dau din dén tinh trang bénh
vat (chim, tha) va nguoi (Chan, M.S., 1994). tat ¢ tré em va phu nit & cadc nudc dang phat
Nhidm giun méc anh huéng dén hon nira ty  trién ving nhiét d6i va can nhiét d6i (Crompton,

I Khoa Thu y, Hoc vién Nong nghiép Viét Nam
% Vién nghién ctru Bao ton da dang SH & Bénh nhiét dai
3Vién Sinh thai va Tai nguyén sinh vat.
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D.W.T., 1999). O c4c nudc phét trién, giun moc
hiém khi gay chét ngudi, nhung c6 thé gay thiéu
mau tram trong khi bi nhiém nang (Viteri, F.E.,
1994). Trong ho Ancylostomatidae, quan trong
nhét 1a cac loai thude gidng Ancylostoma. Cho
dén nay da mé ta trén 20 loai, trong d6 loai A.
duodanale giy bénh & nguoi, mot sb loai gay
bénh & chod, méo. Trong sd cac loai giun moc ky
sinh & ché va méo, duy nhét loai 4. ceylanicum
¢6 kha ning nhiém cho ngudi. Uédc tinh khodng
70 tridu dén 100 triéu ngudi nhidm loai giun moc
nay (Inpankaew T et al, 2012). Su t6n tai va luu
hanh ciia loai giun méc nay tai nhiéu qubc gia
trén thé gii nhu Australia (Traub et al., 2008),
Trung Qudc (Yuanjia Liu et al., 2014), Thai Lan
(Traub et al., 2008), Lao (Conlan et al., 2012),
Campuchia (InpankaewT et al., 2012), Malaysia
(Ngui et al., 2012), Myanmar (Brunet J, 2015).
Cho va méo 1a dong vat du trir mam bénh. Ty
1& cho, méo nhidm A. ceylanicum tai cac qubc
gia chau A- Thai Binh Duong la rit cao, dao
dong tr 24% dén 92% (Ngui R, 2012; Traub RJ,
2013).

Tai Viét Nam, trudc day mai chi phat hién su
luu hanh cua 3 loai giun moc cho phé bién, bao
gdm A. caninum, A. braziliense va Uncinaria
stenocephala ( Houdemer, 1938; Nguyén Qudc
Doanh va cs, 2012). Gan day, Nguyen etal. 2015
ghi nhan sy xuat hién cta lodi A. ceylanicum ky
sinh & cho tai khu vuc tinh Dék Lic, Viét Nam
(Dinh Ng-Nguyen et al, 2015). Cau hoi dat ra la
lidu loai A. ceylanicum c6 phan bd & cac ving
khéc cua Viét Nam hay khong? Vi vay, chiing t6i
budc dau diéu tra trén dia ban Ha Noi. Két qua
da xac dinh duoc hai loai giun moc A. caninum
va A. ceylanicum tir chd nudi bang dic diém
hinh thai va phan tr dya trén phan tich trinh tu
doan gen ty thé cytochrome oxidase 1 (CO1).
Bai bao nay cung cap dan li¢u vé dic diém hinh
thai va phan tir cia 2 loai giun moc nay, dong
thoi khiang dinh sy lvu hanh cua loai giun méc
A. ceylanicum c6 kha ning 1y nhiém cho nguoi
tai khu vuc mién Béac Viét Nam, canh béo nguy
co lay nhiém trong cong dong.
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II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. MAiu nghién ciru

Mau giun méc trudng thanh duoc thu thap tir
57 c4 thé chd nudi tai mot s6 10 md trén dia ban
Ha Noi tir thang 2/2015 dén thang 8/2015.

2.2. Phuong phap nghién ciru hinh thai hoc

Mau giun méc sau khi thu dugc rira sach bang
dung dich nudc mudi sinh 1y 0,9% va bao quan
trong formalin 4%, sau d6 dugc 1én ti€u ban tam
thoi bang dung dich 1am trong (nudc cit, acid
lactic va glycerin theo ty I¢ 1:1:1). Quan sat, do
kich thudc va chup anh giun tron dudi kinh hién
vi va dinh loai theo Biocca, 1951.

2.3. Phwong phap phéan tich phan tir

3 miu giun méc (P-LABI, P-LAB2 va
P-LAB3) bao quan trong con Ethanol 70% &
nhiét d6 -20°C dugc phan tich phan tir tai Phong
thi nghiém Ky sinh trung, B mén Ky sinh
trung, Khoa Thu y, Hoc vién Nong nghiép Viét
Nam.

- Phwong phdp tich chiét ADN téng so

Mau giun moéc bao quan trong ethanol
duoc rua sach bﬁng nude cat vo trung, cat
nho cho vao timg dng Eppendorf riéng. ADN
tong s6 dugc tach chiét bang DNeasy Tissue
Kit (QIAGEN Inc.). Thém 180uL ATL Buffer
va 20uL Proteinase K, vortex déu va u & 56°C
trong 1 gid hodc cho dén khi tan hét. Thém vao
200uL AL Buffer, vortex va u ¢ 56°C trong 10
phiit. Thém 200uL Ethanol (100%), tron déu va
chuyén 1én mang loc cta cot loc (DNeasy Mini
Spin Co-lumn), ly tdm 8.000 vong/phtt trong
1 phut, loai bé phan dung dich bén dudi. Phan
ADN bam vao mang cua cdt loc dugc rua béng
AW1 Buf-fer va AW2 Buffer, sau mdi 1an ly tim
& 13.000 vong/phit/ 1 phit. Cudi cing, chuyén
ot mang loc sang ong Eppendorf, thém 100pL
AE Buffer, ly tdm ¢ 13.000 vong/phut trong 1
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phut. DNA dugc bao quan & -20°C cho dén khi
st dung.

- Nhén bdn gen COI bang phin irng PCR

Nhan ban doan gen CO1 bang k¥ thuat PCR,
sir dung cap moi véi mdi xudi JB3 (5>-TTTTTT
GGG CAT CCT GAG GTT TAT-3’) va moi
ngugc JB4.5 (5-TAA AGA AAG AAC ATA
ATG AAA ATG-3"). San pham PCR thu duoc
1a phan doan gen ty thé CO1 c6 do dai 390bp.
Chu trinh nhiét bao gdm: bién tinh & 95°C trong
1 phut, tiép theo 1a 35 chu ky-95°C/30 giay,
50°C/1 phut, 72°C/1 phut, cudi cing la 72°C
trong 5 phat va gitr & 4°C. Dién di kiém tra két
qua PCR trén gel agarose 1%, nhudm ethidium
bromide va soi den UV.

- Tinh sach sin phim PCR va gidi trinh tw
doan gen ty thé CO1

Tinh khiét san pham PCR bang kit QIAquick
PCR (QIAGEN Inc., Hoa Ky). Giai trinh tu truc
tiép bang may tu dong ABI Prism 3130 Genetic
Analyser (Applied Biosystem), st dung BigDye

Terminator Cycle Sequencing Kit (Applied
Biosystem).

- Xit Iy va phdn tich so ligu

Trinh ty nucleotide dugc xt ly, so sanh
doi chiéu va xay dung pha h¢é bang phan meém
MEGA 6 (Molecular Evolutionary Genetics
Analysis). V€ cay phat sinh ching loai bang
phuong phap NJ ( Neighbor-Joining).

III. KET QUA VA THAO LUAN

3.1. Phan biét 2 loai giun moc thu dwec tir
ché dua vao dic diém hinh thai cia ring

Két qua nghién ctru hinh thai ciia giun moc
thu duogc tir cho tai khu vyc Ha No6i, ching
t6i thu dwoc 2 loai giun méc khac nhau vé sd
luong riang: mot sd ca thé co 3 ddi rang, con
mot s khac co 2 d6i rang. Theo khoa dinh loai
cta Biocca, 1951 thi s6 Iuwong rang la dac diém
phén loai cua giun moc: loai 4. caninum c6 3
doi rang, con loai A. ceylanicum c6 2 d6i rang
(hinh 1, hinh 2).

Hinh 1. Phan dau giun méc loai
A. caninum vé&i 3 déi rang (x100)

Vi vay, chung t6i cho ring cic mau vat thu
duge tir cho bao gdm 2 lodi A. caninum va A.
ceylanicum. Tuy nhién, dé khang dinh chic
chan két qua dinh loai bang hinh thai, dong thoi
nghién ctru mbi quan hé tién héa phan tir ciia

Hinh 2. Phan dau giun méc loai
A. ceylanicum vé&i 2 déi rang (x100)

cac mau giun méc thu tir Ha Noi, chiing t6i phan
tich doan gen ty the CO1.

3.2. Pic diém phén tir va méi quan hé tién
hoa phan tir clia cac loai giun méc dua trén
trinh tu gen ty thé CO1
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Két qua giai trinh ty gen CO1 ciia 3 miu
giun méc thu thap tir cho tai Ha Noi co dic diém
hinh thai khac nhau: A. ceylanicum (PLABI,
PLAB2) va A. caninum (PLAB3) da thu duogc
3 trinh tw gen CO1 vé6i d6 dai 390 bp. Két qua
phan tich cho thiy trinh ty doan gen CO1 ciia 2
mau A. caninum PLABI va PLAB2 c6 d6 tuong
ddng rat cao (99,7%), chi sai khac 1 nucleotid.
Trai lai, trinh ty gen CO1 ctia mau PLAB3 véi
PLABI, PLAB2 c6 sy sai khac tuong ddi 16n
(15,1% va 15,5% tuong tng) (bang 1, hinh 3).

Déi chiéu voi cac trinh ty trén Ngan hang gen
(GeneBank) bang chuong trinh BLAST, d xac
dinh mau PLAB3 100% tuong dong véi loai 4.
caninum trong khi mau PLAB1 va PLAB2 hoan
toan twong dong voi lodi A. ceylanicum.

So sanh vai cac trinh tu tir cac nude cho thy
A. ceylanicum tir Viét Nam c6 d6 twong ddng cao
(99,2-99,7%) véi loai nay tir Trung Qudc, Thai
Lan, Malaysia va Campuchia, nhung thip hon
(88,6-88,9%) so vai trinh tur cuia Australia. Trai

Bang 1. Khoang cach di truyén giira cac quan thé khac nhau cua loai
A. caninum va A.ceylanicum va cac loai khac trong giong Ancylostoma
(dwa trén phén tich trinh tw gen CO1)

1 z 3 4 5 5 7 3
1. PLAB-1 ]

2. PLAB-2 0.003

3.KPO72074A. ceylanium CHN 0,003 0,005

4,KPO72072 A. ceylanicum CHN 0,003 0,005 0,000

5. KPO72070 A. ceylanicum CHN 0005 0.003 0.008 0.008

6.KPO72071 A. ceylanium CHN 0,005 0,008 0.003 0.003 0.011

7. KC247731 A. ceylanicum MYS 0.003 0.005 0.005 0.005 0.008 0.008

8. KF896596 A. ceylanicum THA 0.003 0.005 0.005 0.005 0.008 0.008 0.000

9, KF896600 A. ceylanicumKHM 0,008 0,011 0,011 0,011 0,014 0,008 0,005 0,005
10. AJ407937 A, ceylanium AUS 0,121 0,124 0,124 0,124 0.127 0.127 0.118 0.118
11, AJ407940 A. tubaeforme AUS  0.134  0.137 0.137 0.137 0.140 0.134 0.130 0.130
12. AJ407954 A. duodenale AUS 0.137 0.141 0.134 0.134 0.144 0.134 0.134 0.134
13. AJ407958 A. duodenale AUS 0.131 0.134 0.127 0.127 0.137 0.127 0.127 0.127
14, AJ407957 A. duodenale AUS 0,137 0.141 0.134 0.134 0.144 0.134 0.134 0.134
15, PLAB-3 0.153 0.157 0.157 0.157 0,160 0.153 0,150 0.150
16. AB751617 A, caninum PN 0.156  0.160 0.160 0.160 0.163 0.156 0.153 0.153
17. AJ07956 A. canirum AUS ~ 0.146  0.150 0.150 0.150 0.153 0.146 0.143 0.143
18. AJ407965 A. caninum AUS 0.150 0.163 0.163 0.163 0.166 0.160 0.156 0.156
19, AJ407953 A, caninum AUS  0.156 0,150 0.153 0.153 0.163 0.143 0.153 0.153
20, AJ07961A. caninum AUS 0170 0,173 0.166 0.166 0.177 0.163 0.166 0.166
21. AB53105 A. suum JPN 0163 0.166 0.158 0.159 0170 0.159 0.165 0.166

g

0.118
0.124
0.131
0.124
0.131
0.143
0.146
0.136
0.149
0.146
0.160
0.163

10 11 12 13 14 15 16 17 13 p|

0.124
0.111
0.108
0.114
0.140
0.130
0.150
0.133
0.127
0.134
0.170

0.068
0.072
0.063
0.120
0.124
0.124
0.124
0.137
0.143
0.160

0.025
0.005
0.124
0.117
0.133
0.111
0.124
0.117
0.150

0.025
0,130
0.108
0.134
0.105
0.117
0,117
0.143

0,130
0.114
0.127
0.108
0,120
0,120
0.150

0.100
0.019
0.084
0,084
0,084
0.160

0.097
0.031
0,036
0,042
0.173

0.081
0.081
0.087
0.156

0,028
0,034 0.011
0.163 0.146 0.153

PLABY TTTATATTTTAATTTTACCTGCTTTTGGTATTGTAAGACAGTCTACTTTGTATTTAACAGGTAAAAAAGAGGTGTTTG T8
PLABZ . . o e e e e e e e e e e e e
PLAB3 . . . . . e e e G..G..A........ AL G. o ovv e G..A. . A,

PLABI GATCTTTGGGGATGGTTTATGCAATTTTAAGGATTGGTTTAATTGGTTGTGTAGTTTGAGCTCACCATATGTATACTG 156
PLABZ . . . . 0 i e e e e e e e e e e e e Covn v v
PLABI . T..A. A..T........... T e e G.o.. .. G..A. . T........ C..A.
PLABI TAGGAATAGATTTAGATTCACGTGCpTATTTTACAGCTGCTACAATAGTAATTGCTGTTCCGACAGGTGTTAAGGTAT 234
PLABZ . . . . L e e e e e e e e e e e e e e e e
PLAB3 . G. . T. ST G T..G. A, . T..G........... S e T.
PLABT TTAGATGATTAGCTACTTTGTTTGGTATAAAAATGGTTTTTCAGCCTTTATTATTATGGGTTTTAGGTTTTATTTTTT 312
PLABZ . . o e e e e e e e e e e e e
PLAB3 . .. .G........ AL .G AL AA. ..o G e
PLABI TATTTACTATTGGTGGTTTAACGGGTGTAGTTTTATCAAATTCTAGTTTAGATATTATTTTACATGATACTTATTATG 390
PLABZ . . 0 . o i e e e e e e e e e e e e e e e e
PLAB3 . G........ Coo o AL ... AL G A, G. . T. LGV AL LG Covn v oo

Trinh tw nucleotid ctia doan gen ty thé CO1 cta cdc mau nghién ctru

(K1 hieu “.” biéu hién cdc nucleotid tuong dé‘ng, su sai khdc vé nucleotid dwoc thé hién bcing cac

chir cai ky hiéu cho cdc nucleotid)
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lai, mau A. caninum tir Viét Nam c6 do tuong
ddng cao (98,1%) so voi trinh tw AJ407966 tir
Australia, nhung khoang cach di truyén 16n hon
so voi cac trinh tu khac tir Australia va Nhat Ban
(d6 tuong dong 91,6%). Khoang cach di truyén
gitta 2 loai A. ceylanicum va A. caninum tuong

d6i 16n (14,6-17,0%).

Cay phat sinh ching loai x4y dyng bang phan
mém MEGAG ( Hinh 3) tir nhitng dit liéu trinh
tu gen CO1 cho thdy miu giun moc A. caninum
tor Ha Noi ma hiéu PLAB3 cung nhom voi loai
nay tor Australia véi do tin cdy 100%, lam mdt

76| PLAB-2
KP072070 A. ceylanicum CHN
53 PLAB-1
KP072071 A. ceylanicum CHN
63 | KP072074 A. ceylanicum CHN

%21 Kp072072 A. ceylanicum CHN

63

100 [ i KC247731 A. ceylanicum MYS

ol

KF896596 A. ceylanicum THA
KF896600 A. ceylanicum KHM

AJ407937 A. ceylanicum AUS

ﬂ[

AJ407954 A. duodenale AUS
AJ407957 A. duodenale AUS

AJ407940 A. tubaeforme AUS

——— AJ407966 A. caninum AUS

— AB751617 A. caninum JPN

— AJ4007965 A. caninum AUS
- AJ407963 A. caninum AUS

L AJ407961 A. caninum AUS

AB591805 A. caninum JPN

93 8L AJ407958 A. duodenale AUS
| — PLAB-3
43
o5 100
99|
53
97
0.02

Hinh 3. Méi quan hé tién hoa phan tr cua cdc Ioal trong giéng Ancylostoma
duwoc xay dwng tir bé sé liéu trinh tw gen ty thé CO1 theo phwong phap
Neighbor-Joining véi 1000 méu Iap

Cdc con 56 ¢ goc moi nhanh la gid tri bootstrap; moi trinh tw ¢é accession number, tén lodi, tén
nuoc dwoc viet tat 3 chir cai: China=CHN, Malaysia=MYS; Thailand=THA; Cambodia=KHM;

Japan=JPN,; Australia=AUS.
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nhanh riéng tach han quan thé A. caninum khac
tir Australia va Nhat Ban. Tuong tu, cac mau A.
ceylanicum (PLAB1 va PLAB2) cua Viét Nam
cung nhom véi A. ceylanicum cua Trung Quéc,
Malaysia, Thai Lan va Campuchia voi do tin
cay 100%, tach bi€t voi trinh ty ctia Australia.

IV. THAO LUAN VA KET LUAN

4.1. Thao luan

Giun moéc thudc giéng Ancylostoma ky
sinh & cho phd bién 1a cac loai Ancylostoma
caninum, A. braziliense va A. ceylanicum phan
bd rong ¢ vang nhiét di (Crompton, D.W.T.,
1999). Trong d6 loai 4. caninum dugc phan bigt
rd rang v&i 2 loai con lai boi xoang miéng c6 3
doi rang, trong khi 2 loai A. ceylanicum va A.
braziliense ¢6 2 d6i rang (Biocca, 1951). Vi vay,
khé phan biét 2 loai nay bang hinh thai. Trudc
day, & Viét Nam cong b 2 loai A. caninum va
A. braziliense ky sinh ¢ chd chi dua vao dic
diém hinh thai (Houdemer, 1938; Nguyén Qudc
Doanh va cs, 2012). Gan day, Nguyen et al.
(2015) thong bao loai A. ceylanicum ky sinh &
tinh Dak Lk dwa vao ca dic diém hinh thai va
phan tu. Trong nghién ctru nay, ching t6i cling
khang dinh sy luu hanh cta lodi 4. ceylanicum &
cho tai khu vire Ha Noi bang sy két hop phuong
phép dinh loai hinh thai va phan tor dua trén
phan tich doan gen ty thé COI.

Hai loai A. caninum va A. ceylanicum c6 thé
phan biét rd bang dic diém ring trong xoang
miéng. Ching ciing twong ddi khac xa nhau vé
di truyén dya trén trinh tu gen CO1. Két qua
phan tich cling cho thdy tinh da dang gen cua
ca 2 loai. Trén cay phat sinh chung loai, 4.
ceylanicum chia thanh 2 nhanh rd rang: mot
nhanh gdm cac quan thé tir Trung Qudc, Thai
Lan, Campuchia, Vietnam va Malaysia, tach
biét voi trinh ty tr Australia. Tuong tu, 4.
caninum ciing chia thanh 2 nhanh va quan thé tir
Australia thé hién tinh da dang gen, mot nhom
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gan véi trinh tu cua Viét Nam, con nhom khac
gén v&i céc trinh tu ctia Nhat Ban. Cho dén nay,
chua co trinh tu gen CO1 cua loai 4. braziliense
duoc submit trén Genbank dé so sanh, nghién
ctru mdi quan hé tién hoa véi loai A. ceylanicum.
Tuy nhién, céc trinh ty CO1 clia cic miu giun
moc xoang miéng c¢d 2 rang hoan toan tuong
ddng voi loai A. ceylanicum tir cac nudc 1an can.
Két qua nghién ctu nay khing dinh su ton
tai ctuia loai A. ceylanicum tai mién Bic Viét
Nam, sau cong b ¢ mién Trung (Nguyen et al.
2015). Piéu nay ching to ring, loai giun moc
nay c6 kha niang phan bd rong trén lanh tho Viét
Nam. C6 thé, trudc day chung da duogc dinh loai
nham 1 loai 4. braziliense. Piéu dang quan tAm
12 loai A. ceylanicum c6 kha nang 1y nhiém cho
nguoi (R. Ngui et al, 2012), con A4. braziliense
khong nhiém cho nguoi. Vi vy, can canh bao
cho ngudi dan phong tranh 1ay nhiém giun méc
tir cho nuoi, dong thoi tién hanh diéu tra nghién
ctru dich t& k¥ hon dé khang dinh c6 ton tai loai
A. braziliense & Viét Nam hay khong va Nganh
Y té cAn quan tim dén nhiém giun moc & nguoi
do loai A. ceylanicum.

4.2. Két luan

Két hop phuong phap dinh loai hinh thai va
phan t& da khéng dinh su ton tai cua loai giun
moc Ancylostoma ceylanicum ky sinh & cho tai
khu vue mién Bic Viét Nam. Trinh tir gen ty thé
CO1 cua cic mau 4. ceylanicum thu tai Ha Noi
v6i d6 dai 390bp co do twong dong cao (99,2%
- 99,7%) voi cic quan thé loai nay trong khu
vuc. Py 1a thong bao dau tién vé loai gium moc
¢6 kha ning lay truyén sang nguoi ¢ mién Bic.
Két qua nghién ctru canh bao nguy co lay nhiém
trong cong dong.

Loi cam on: Nghién cuu nay dwoc thuc hién
tur nguén kinh phi cia dy an Viét- Bi 2015 va sw
hé tro tir Vién Nghién curu Bao ton da dang sinh
hoc va Bénh nhiét doi (BIOD).
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