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DICH TE HOC PHAN TU PARVOVIRUS TREN CHO NUOI
TAI THANH PHO HO CHi MINH

Nguyén Vin Diing', Phan Xudn Thdo', Vii Kim Chién’, Ken Maeda?

TOM TAT

Canine Parvovirus type 2 (CPV-2) 1a mt trong nhirmg mam bénh quan trong gay bénh viém rudt &
ché nudi. Mic du dd c6 mot vai nghién ctru trude day vé CPV tai Viét Nam, nhung thong tin vé sy luu
hanh cta CPV ¢ Thanh phd H6 Chi Minh cho dén nay van rat han ché. Dé kiém tra ty 1¢ luu hanh cua
virus nay trén quan thé ché nuéi, mau phan tir 30 chd nuéi tiéu chay va 50 ché nudi khoe manh da duoc
thu thap va xac dinh sy nhiém CPV-2 bang ky thuat PCR. Két qua nghién ctru cho thdy ty 1¢ luu hanh
CPV-2 trén nhom cho tidu chay 1a 43,3%, cao hon rat nhidu so véi nhom ché khoe (4,0%), két qua nay
ciing chi ra rang CPV-2 1a mt tac nhan gay bénh tiéu chay trén ché nudi. Két qua dinh genotyp cua 15
chiing CPV-2 cho thiy ching New CPV-2a va CPV-2¢ dang luu hanh tai Thanh phd Ho Chi Minh va
CPV-2c 1a genotyp chinh gy bénh tiéu chay. Phan 1ap virus dugc thuc hién trén té bao A72/cSLAM,
9 ching CPV-2 di dugc phan lap thanh cong. Két qua phan tich vé di truyén cho thay nhiéu dot bién
xay ra trén gen VP2 cua chung CPV-2c¢ (A5G, Y3241, F267Y, Q370R) va New CPV-2a (Y324l, F267Y,
T440A). Nhimg dot bién nay c6 thé anh huong tinh khang nguyén va tinh gay bénh ciia CPV-2.

Tir khéa: ché nudi, CPV-2, luu hanh, dot bién

Molecular epidemiology of Canine Parvovirus from domestic dogs
in Ho Chi Minh City

Nguyen Van Dung, Phan Xuan Thao, Vu Kim Chien, Ken Maeda

SUMMARY

CPV-2 is one of the most important pathogens causing enteritis in domestic dogs. Although
there were some reports of CPV in Viet Nam, recent information on CPV infection in domestic
dogs in Ho Chi Minh City is limited. To examine the prevalence of CPV-2 in the domestic dog
herds, fecal samples from 30 diarrheic and 50 healthy dogs were collected and detected for CPV-
2 by PCR technique. The studied result showed that the prevalence of CPV in the diarrheic dogs
was 43.3% (13/30), significantly higher than that in the healthy dogs (4.0%, 2/50), indicating that
CPV-2 was a pathogen causing diarrhea in the domestic dogs. The result of genotyping 15 CPV
strains showed that the New CPV-2a and CPV-2c were circulating in Ho Chi Minh City and CPV-
2c was a predominant genotype causing diarrheic disease. Virus isolation was performed from
the fecal samples by using A72/cSLAM cells, and nine CPV strains were successfully isolated.
Genetic analysis showed that mutations in VP2 protein were found in Viet Namese CPV-2c (A5G,
Y3241, F267Y, Q370R) and New CPV-2a (Y324l, F267Y, T440A). These mutations might affect
to antigenicity and pathogenicity of them.

Keywords: domestic dogs, CPV-2, prevalence, mutation.

I. DAT VAN PE Bénh do Canine parvovirus type 2 (CPV-2) giy
ra. Khac voi CPV-1 (trudc day goi la Minute
virus), CPV-2 duoc biét nhu 12 mam bénh
c6 dbc luc cao trén cho. CPV-2 la mot DNA
virus soi don, thudc ho Parvoviridae, giéng

Bénh Parvovirus trén ché (hay con goi bénh
viém da day-rudt) co tinh chat 1y nhiém cao va
ty 1€ tor vong 16n trén cho, dac biét trén cho non.

I-Chi cyc Chin nudi va Tha y Tp. HS Chi Minh
% Phong Thi nghiém Vi sinh vt Tha y, Pai hoc Yamaguchi, Nhat Ban
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Protopavovirus. B§ gen cua CPV ma hoa 3
protein cau triic (gom VP1, VP2 va VP3) va 2
protien khong ciu tric. Protein VP2 ¢6 thé phan
cit tao thanh protein VP3 boi enzyme protease
ctia vat chii sau giai doan lp rap hat virion.
Protein VP2 déng vai tro rat quan trong trong
tinh khang nguyén ciing nhu xac dinh cac loai
vat chu (Phromnoi va ctv., 2010).

CPV-2 diu tién dugc xac dinh vao cubi thap
nién 1970 nhu 1a tac nhan gay bénh viém da day-
rudt xuat huyét trén ché. Vao thap nién 1980,
CPV-2 ¢6 su bién ddi khang nguyén va duoc
dat tén 1a CPV-2a (VP2 87Leu, 101Thr, 300Gly,
305Tyr, 375Asp, 426Asn, 5551le) va CPV-2b
(VP2 87Leu, 101Thr, 300Gly, 305Tyr, 375Asp,
426Asp). Sau do, CPV-2a va CPV-2b ¢6 su thay
d6i amino acid tai vi tri 297 tir Ser thanh Ala
trén VP2 duogc xac dinh la CPV-2a moi (New
CPV-2a) va CPV-2b méi (New CPV-2b). Nam
2000, CPV-2¢ (VP2: 426Glu) dugc phat hién ¢
Italy va sau d6 lan rong nhiéu nudc chau Au,
My va chau A. Tai Viét Nam, mot vai bao céo
truge ddy cho thdy CPV-2b duoc xac dinh la
genotype chinh luu hanh trén cho tai Viét Nam
(Tp. H6 Chi Minh va Ha N6i), va mot trudng
hop ché nhiém CPV-2c¢ dau tién duoc phat hién
tai Ha Noi (Ikeda va ctv, 2000; Nakamura va
ctv, 2004). Tuy nhién, hi¢n tai thong tin vé dich
té hoc phan tir cia CPV-2 rat han ché, dic biét
tai Thanh phé H6 Chi Minh. Do d6, muc tiéu
cta nghién ctru nay la phan tich cac dac tinh di
truyén cua cac CPV-2 dang luu hanh trén chéd
nudi tai Thanh ph HO Chi Minh.

II. NOI DUNG, NGUYEN LIEU VA
PHUONG PHAP NGHIEN CUU
2.1. Noi dung

- Panh gi4 ty 1& nhiém, xac dinh genotype
CPV-2 Iuu hanh trén ché nuoi.

- Nubi ciy phan lap va phan tich trinh ty gen
cua CPV-2.

2.2. Nguyén li€éu
- Mau swab phan: mau dugc thu thap tir 30

ché biéu hién viém rudt, tiéu chay va 50 ché
khoe manh khong ¢ biéu hién 1am sang. Mau
swab dugc hoa tan trong 2ml dung dich dém
PBS (phosphate-buffer saline), mau dich ngoay
dugc loc qua loc 0,22 um va dugc bao quan
-80°C cho dén khi thyc hién cac xét nghiém.
Céc thong tin vé tudi, gidng, gidi tinh... duoc
ghi nhan trong qué trinh thu mau.

2.3. Phwong phap nghién ciru

- Ly trich DNA virus va PCR: DNA
virus dugc ly trich tr miu swab bing bo
kit QlAamp DNA Mini Kit (Qiagen) theo
huéng dan cta nha san xuat. Phan tng PCR
dugc thuc hién st dung bd kit TaKaRa Ex
Taq kit (TaKaRa) voi cap primer 555F (5°-
CAGGAAGATATCCAGAAGGA-3’) va 555R
(5’-GGTGCTAGTTGATATGTAATAAAC
A-3’) (Buonavoglia va ctv., 2001). Chu ky nhiét
cua PCR nhu sau: 94°C trong 2 pht, va 40 chu
ky voi 98°C trong 10 gidy, 50°C trong 30 giay
va 72°C trong 1 phut, két thuc 40 chu ky nhiét
v6i budce kéo dai & 75°C trong 5 phit. San pham
cua phan tng PCR (583bp) duoc phat hién dua
trén viéc di€n di trén agarose 2% va st dung
bd kit QIAquick PCR Purification kit (Qiagen)
dé tinh sach san pham PCR dung cho viéc phan
tich trinh tu nucleotide.

- Phan 1ap virus: CPV-2 duoc phan lép trén
té bao A72/cSLAM véi moi truong DMEM
(Life Technologies) chira 10% FCS, bd sung
khang sinh 100 don vi/ml penicilline va 100 pg/
ml streptomycin (Life Technologies). Té bao
A72/cSLAM u trén dia nuoi ciy té bao 6 giéng
va gay nhiém dich loc trich tir mau swab. Sau dé
U dia 637°C v6i 5% CO,. Quan st sy phat ;rién
va bénh tich t€ bao (CPE) hang ngay. Néu té bao
xuét hién bénh tich, t& bao nhiém duoc thu thap
cho viéc xac dinh virus bﬁng PCR.

- Gidi trinh ty gen VP2 va toan by vung
gen ma hoa cia CPV-2:

Toan bg gen VP2 (1.755nt) dugc khuéch dai
béng viéc st dung bo kit KOD-Plus Ver.2 kit
(TOYOBO) cho phan tmg PCR v&i mdi xudi
VP2FLf{, 5’-GTG CAG GAC AAG TAA AA-
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3’ (Gallo va ctv., 2012) va mdi nguoc 555R,
5’-GGT GCT AGT TGA TAT GTA ATA AAC
A-3’ (Buonavoglia va ctv., 2001). Chu ky nhiét
duoc thuc hién ¢ 94°C trong 2 phut, 40 chu ky
gbm 98°C trong 10 gidy, 55°C trong 30 gidy va
68°C trong 2 phut, budc kéo dai ¢ 68°C trong 5
phit. Dé khuéch dai toan bo b gen ciia CPV-2
phan 1dp, PCR dugc thuc hién véi cac cap mdi
thiét ké theo chién luoc 16ng ghép (overlapping
fragments), 210F 5°-AGA CCG TTA CTG ACA
TTC GC-3’ va 3469R 5°’-GTG CCA CTA GTT
CCA GTA TGA G-3’. Chu ky nhiét tuong tu
nhu PCR véi cap mdi VP2FLS, 555R, chi thay
d6i nhiét do ¢ giai doan bét cap tir 55°C xudng
50°C va budc kéo dai cudi cung & 68°C tir 5 phit
thanh 10 phut.

Céc san pham PCR duoc tinh sach bang kit
QIAquick PCR Purification kit (Qiagen) cho
giai trinh ty. Giai trinh ty nucleotid dugc thuc
hién trén may giai trinh tu tu dong ABI 3100.

Phan tich dir liéu: Xay dung cay phat sinh
dong sir dung phuong phap Neighbor-Joining
v6i phin mém MEGA 6.0 (Tamura va ctv.,
2013). Gia tri Bootstrap dugc tinh toan voi
1.000 Iap lai. Trinh ty amino acid dugc suy dién
tur trinh tu nucleotid dua vao phﬁn mém MEGA
6. Tric nghiém "Khi binh phuong" (%) duoc
st dung cho so sanh cac ty 1¢ (Minitab ver 16).

III. KET QUA VA THAO LUAN

3.1. Ty 1€ luvu hanh CPV-2 trén ch6 nuéi va
xac dinh genotyp ciia CPV-2

Ty 1& nhiém CPV-2 trén ché tiéu chay ciing
da duoc bao céo & nhiéu nudc nhu Thai Lan,
Nhat Ban, Trung Quéc...(Chollom vactv.,2013;
Soma va ctv., 2013; Yi va ctv., 2016; Csagola
va ctv., 2014) véi ty 1€ tir 40,0% - 84,0%. Trong
nghién ctru nay, CPV-2 duogc phat hién trén
13 cho tiéu chay (43,3%, 13/30) va 2 ché khde
(4,0%, 2/50). Ty 1€ luu hanh trén nhom cho tiéu
chay cao hon c6 y nghia so v&i nhom choé khde
(P<0,05). Diéu nay cho thiy CPV-2 1a mét trong
nhiing tac nhan chinh gay tiéu chay trén cho tai
Thanh phé H6 Chi Minh. Két qua phan tich
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ciing cho thay ty 1¢ nhidm CPV-2 khong c6 su
khac biét theo gidi tinh, giong va tudi (<6 thang
va >6 thang tudi) trén nhom cho tiéu chay.

Qua phan tich xac dinh genotyp trong tong
s6 15 mau (13 mau trén ché tiéu chay va 2 mau
trén cho khoe) phat hién duong tinh PCR, cho
thdy CPV-2c (amino acid & vi tri 426 trong
protein VP2 1a Glutamic acid) chiém ty 18 1a
93,33% ( 14/15) va New CPV-2a (Asparagine
0 Vi tri 426 trén protein VP2: phan biét voi CPV-
2b va CPV-2c¢; 87 Leucine, 101 Threonine 297
Alanine: phan biét CPV-2, CPV-2a va New
CPV-2a) 12 6,67% (1/15). Mot s6 két qua nghién
clru trude ddy tai Viét Nam cho thdy CPV-2b
la genotyp chinh luu hanh trén méo nha, loai
bao (Ikeda va ctv., 2000). Nam 2004, két qua
nghién ctu tai Viét Nam cua Nakamura va ctv.
cho théy ty 1¢ nhiém CPV-2b 1a 87,5% (7/8) va
CPV-2c¢ 1a 12,5% (1/8). CPV-2a va CPV-2b da
dugc bao cao la genotyp chinh luu hanh tai chau
A, Uc (Meer va ctv., 2007; Lin va ctv., 2014),
va CPV-2c 1a genotyp khong phd bién. Gan day,
CPV-2¢ da dugc bao cao la genotyp chinh luu
hanh ¢ nhiéu qudc gia chau Aunhu Y, Puc, Tay
Ban Nha (Buonavoglia va ctv., 2001; Decaro
va ctv., 2012; Gallo va ctv., 2012; Csagola va
ctv., 2014). Trong nghién ctru nay, két qua c6
14 ching CPV-2 thugc CPV-2c va mdt chung
thuoc New CPV-2a. Nhu vay, genotyp chinh
gy bénh trén ch6 nudi tai Thanh phé HO Chi
Minh chuyén tir CPV-2b sang CPV-2c. Diéu nay
¢6 thé dan dén cong tac phong chéng bénh c6
thé kho khan hon do cac ching CPV-2 vacxin
hién nay thuéc CPV-2a hodac CPV-2b.

3.2. Phéan lap virus va phéan tich trinh tw b0
gen cia CPV-2

Toéng cong 9 chung CPV-2 duoc phéan
lap thanh cong tir mau dich swab phan. Tét
cac cac chung duoc giai trinh ty toan bd gen
VP2 gém: CPV/dog/HCM/2/2013, CPV/dog/
HCM/5/2013, CPV/dog/HCM/6/2013, CPV/
dog/HCM/8/2013,  CPV/dog/HCM/13/2013,
CPV/dog/HCM/14/2013, CPV/dog/
HCM/20/2013, CPV/dog/HCM/7/2013, CPV/
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dog/HCM/22/2013 (New CPV-2a). Trong do,
2 ching dai dién cho genotyp CPV-2¢ (CPV/
dog/HCM/7/2013) va New CPV-2a (CPV/
dog/HCM/22/2013) dugc lwa chon phan tich
toan by vung gen ma hoa cua CPV-2 (vung
khong dich md ¢ dau vong lip 3’ va ving 5°
khong phan tich). Trinh ty nucleotid dugc dang
ky trén Ngan hang gen voi ma sd (Accession
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Hinh 1. Cdy phdt sinh dong dwa trén trinh tw nucleotid gen VP-2 ciia CPV-2
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Diéu nay cho thay c6 thé co su truyén lay
xuyén quoc gia.

Khi so sanh véi genotyp CPV-2 (chung
CPV-b), ching New CPV-2c ctia Viét Nam c6 2
dot bién ving gen NS1 goém 160V (Ile thay thé
boi Val) va L630P (Leu thay thé bai Pro) va 11
dot bién viing gen VP2, A5G (Ala thay thé boi
Gly), M87L (Met thay thé boi Leu), I[101T (Ile
thay thé boi Thr), F267Y (Phe thay thé boi Tyr),
S297A (Ser thay thé bai Ala), A300G (Ala thay
thé bai Gly), D305V (Asp chuyén thanh thay
thé bai o Val), Y3241 (Tyr thay thé boi h Ile),
Q370R (GlIn thay thé bai Arg), N375D (Asn
thay thé boi Asp) va N426E (Asn thay thé boi
Glu). Chiung New CPV-2a ¢ 3 dot bién ving
gen NS1 gom: A13G (Ala chuyén thanh Gly),
V1151 (Val thay thé boi Tle) va N624K (Asn
thay thé bai Lys); c6 9 dot bién ving gen VP2
gdm: MS7L, I101T, F267Y, S297A, A300G,
D305V, Y3241, N375D va T440A (Thr thay thé
boi Ala) (bang 1).

Khi so sanh vo6i chung CPV-2 trén Ngan
hang gen cho thay, chung CPV-2¢ ciia Viét Nam
c6 4 dot bién quan trong trén protein VP2 &
amino acid vi tri 5 (Ala thay thé boi Gly), 267
(Phe thay thé boi Tyr), 324 (Tyr thay thé boi
Ile), 370 (Gln thay thé boi Arg). Chung New
CPV-2a cua Viét Nam c6 3 dot bién quan trong
tai amino acid vi tri 267 (Phe thay thé boi Tyr),
324 (Tyr thay thé boi Ile) va 440 (Thr thay thé
bdi Ala). Nghién ctru trude day cac ching CPV-
2a, CPV-2b tai Viét Nam co dot bién don trén
VP2 tai vi tri amino acid s6 5 (Ala thay thé boi
Gly) trén méo, 267 (Phe thay thé boi Tyr) trén
cho, va 440 (Thr thay thé boi Ala) trén loai bao
(Ikedaet va ctv., 2000; Nakamura va ctv., 2004).
Dot bién tai vi tri amino acid s6 5 ciing da dugc
tim thiy trén cho nudi tai Trung Qubc (Wang
et al., 2016). Dot bién amino acid vi tri 324
gﬁn vi tri 323, day la vi tri lién quan dén su két
hop véi thu thé van chuyén sat trén ché (canine
transferrin receptor), sy dot bién vi tri 324 ¢é
thé anh huong su lay nhidm trén cac té bao.
Nhiéu bdo cdo cho thiy dot bién vi tri 267 c6 thé
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anh hudng su truyén lay va va gdy nhidm coa
CPV (Chang va ctv., 1992; Xu va ctv., 2012).
Do d6, nhitng d6t bién nay co thé thay doi tinh
khang nguyén cta CPV trén ché nudi tai Viét
Nam. Theo két qua nghién ctru trudc day tai
Trung Qudc cua Lin va ctv. cho thdy ché nhiém
tu nhién CPV-2¢ v&i dot bién amino acid vj tri
324 (Tyr thay thé boi Ile) ¢ su bai thai virus
trong thoi gian dai (63 ngay). Ngoai ra, tat ca
cac chung CPV-2c¢ Viét Nam s¢ hitu arginine ¢
vi tri 370, dot bién nay cling dugc théy trén mot
vai chung CPV-2a (Guo ctv., 2013) va CPV-2c
& Trung Qudc (Zhao va ctv., 2015). Vi tri amino
acid nay gan véi vi tri ¢6 lién quan dén ngung
két t& bao hong cau (vi tri 375 va 377). Vi tri
amino acid 370 cling gan vi tri 379 va 384, day
1a nhitng vi tri ma anh huéng su két hop giira
thu thé cua virus va cac loai vat cha (Guo va
ctv., 2013). Nhu vay, nhitng dir li¢u nghién ctu
da chi ra rang co sy tién hoa ciia chung CPV ¢b
dién tai Viét Nam. Nhiéu dot bién quan trong
xay ra dong thoi trén protein VP2 c6 thé anh
huong dén tinh khang nguyén va tinh gay bénh
cua cac chung CPV-2c tai Viét Nam. Hi¢u qua
cua cac vacxin phong bénh do CPV-2 hién nay
(chu yéu chung virus vacxin 1a CPV-2a va CPV-
2b) can dugc nghién ctru danh gia do CPV-2¢
dang luu hanh chira nhiéu dot bién dong thoi
trén protein VP2.

IV. KET LUAN

CPV-2 [a mét trong nhitng tdc nhan chinh
gay tiéu chay trén chd. Ty 1€ luu hanh CPV-2
trén nhom ché viém rugt ti€u chay (43,3%) cao
hon nhém choé khoe khong biéu hién 1am sang
(4,0%).

C6 sy thay d6i genotyp chinh luu hanh trén
ch6 nudi tai Thanh phd H6 Chi Minh tir genotyp
CPV-2b sang genotyp CPV-2c.

Nhiéu dot bién & vi tri quan trong dong thoi
xay ra trén protein VP2 (A5G, Y3241, F267Y,
Q370R) ¢ cac chung CPV-2c dugc phat hién,
nhirng dot bién nay co thé anh huong tinh khang
nguyén va tinh sinh bénh cua virus hién truong.
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