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PHAN LAP VA XAC BINH BAC TiNH SINH HOC COA CORONAVIRUS
TREN CHO NUGI TAI THANH PHO HO CHi MINH

Nguyén Vin Diing, Lé Viét Bio, Lé Pinh Ha Thanh
Chi cuc Chan nuoi va Thu y, Tp. Ho Chi Minh

TOM TAT

Muc tiéu cua nghién clru nay nham phat hién, phan 1ap va xac dinh céc dac tinh sinh hoc cia cac chung
Canine Coronavirus (CCoV) dang luu hanh trén cho nudi ¢ Thanh phé H6 Chi Minh. Két qua nghién
ctru cho thay ty 18 Iuu hanh CCoV-II trén ché nudi & Thanh phé HO Chi Minh 1a 10% (5/50). Tat ca cac
chung CCoV-II phat hién duoc déu thudc subtype IIb va CCoV-IIb 1a type chinh dang luu hanh trén cho
nudi. Khong phat hién ché nhidm CCoV-1. Két qua phén tich di truyén 1 ching CCoV-IIb phan lap duogc
cho thay chung virus nay c6 quan hé ho hang gan v6i ching Coronavirus trén dong vat hoang di & Trung
Qudc. Chung CCoV-IIb ting sinh t6t trén t& bao fefw-4 hon 1a cac dong té bao khac. Thir nghiém gay
nhiém trén cho cho thdy ching CCoV-IIb khong giy cac dau hién 1am sang nhung tao duoc mién dich tét
trén ch6 gay nhiém. Chung CCoV-IIb phan lap dugc 1a ching tiém nang cho viéc nghién ctru phat trién
vacxin va cac sinh pham chan doén.

Tir khéa: Cho nudi, Coronavirus, type, phan lap, Tp. Hb Chi Minh.

Isolation and identification of biological characteristics
of Canine Coronavirus in domestic dogs in Ho Chi Minh City

Nguyen Van Dung, Le Viet Bao, Le Dinh Ha Thanh

SUMMARY

The objective of this study aimed at identifying, isolating and determining the biological
characteristics of the Canine Coronaviruses, circulating in the domestic dogs in Ho Chi Minh City.
The studied result indicated that the prevalence of CCoV-Il in the domestic dogs in Ho Chi Minh City
was 10% (5/50). All the detected CCoV-Il belonged to subtype: CCoV-llb. This was predominant
subtype, circulating in the domestic dogs. The type: CCoV-l was not found in the domestic dogs.
One CCoV-IlIb strain was successfully isolated. Genetic analysis of this isolated CCoV-IIb strain
showed that it possessed close relationship with the Chinese CCoV-Ilb strains in the wild animals.
The isolated CCoV-IIb strain grew well in fcfw-4 cells rather than in the other cell lines. There was not
clinical signs in the experimental infection dogs with CCoV-IIb strain, but this virus strain generated
immune response in the infection dog. The isolated CCoV-Ilb was a potential strain for researching,
developing vaccine and other biological products for diagnostics.

Keywords: Domestic dogs, Coronavirus, type, isolation, Ho Chi Minh City.

lién quan dén viém rudt. CCoV lan dau tién phat
hién trén cho6 quan doi tai Buc nam 1971[1], tr
d6 dén nay CCoV lay lan sang nhiéu nudc trén
thé gidi nhu Nhat Ban, Han Quéc, Trung Quéc,

I. PAT VAN PE

CCoV (Canine Coronavirus) la mot RNA
virus, thudc giong Alphacoronavirus. CCoV
dugc chia thanh 2 type: CCoV-I va CCoV-

II, trong type CCoV-II dugc phan ra subtype
CCoV-IIa, CCoV-IIb dua vao trinh tuy amino
acid ving dau N ciia gen S (Spike gene). Bénh
do CCoV trén choé thuong gay cac tri€u chiing

Y, My..v.v. Tai Viét Nam, nhimg thong tin
lién quan dén CCoV nhu ty 18 nhiém, type luu
hanh, nghién ctru phan lap CCoV dung san xuét
vacxin - sinh pham trén cho nudi rat han ché,
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dic biét 1a tai Thanh phd H6 Chi Minh. Muc
tiéu cuia nghién ctru nay la phan ldp va xac dinh
cac déc tinh sinh hoc ctia ching CCoV dang luu
hanh nhim tao co so cho cac nghién ctru tiép
theo vé san xudt vacxin va cac ché phim sinh
hoc dung trong phong va tri bénh trén ché nudi.

II. NQI DUNG, NGUYEN LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. N¢i dung

Phat hién, phan lap Coronavirus tu mau
dich ngody truc trang trén cho nudi tai
Thanh phé Ho6 Chi Minh va xac dinh mot sé
ddc tinh sinh hoc cua virus phan 1dp dugc
trong in vitro va in vivo.

2.2. Nguyén liéu

Miu dich ngody truc trang (swab): Tong
cong 50 mau swab truc trang dugc thu thap tir
cho nudi trén dia ban Thanh phd H6 Chi Minh,
c6 d6 tudi tir 2 thang dén 13 nam tudi. Mau
swab dugc hoa tan trong dung dich dém PBS,
bao quan -80°C cho dén khi thyc hién cac thi
nghiém.

Té bao: té bao fewf-4 (Felis catus
whole fetus-4, ATCC Number CRL-2787)
duoc nudi ciy trong moi truong DMEM
(Dulbecco’s minimum essential medium
(Life Technologies, USA).

Vit tw, hoa chit va thiét bi: Kit ly trich
RNA, kit PCR, kit tinh sach DNA, kit giai trinh
tu, td an toan sinh hoc cép 11, ti 4m, may ly tam,
may luan nhiét PCR, kinh hién vi dao ngugc
V.v... va cac hoa chét, vat dung thudng quy khac
phong thi nghiém.

Pong vt thi nghiém: ché nudi gidng
Bealge, cac dong vat khi thyc hién thi nghiém
dam bao tinh nhan dao trén dong vat.

2.3. Phwong phap nghién ciru

2.3.1. Ly trich RNA virus va thuc hién phdn
irng RT-PCR

RNA virus dugc ly trich tir té bao nhiém
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CCoV su dung RNeasy Mini Kit (Qiagen,
Germany) va tir mau swab sir dung Viral RNA
Mini Kit (Qiagen). Dé phat hién RNA virus
trong mau bénh pham, phan tmg RT-PCR dugc
thuc hién dua trén bd kit One step RT-PCR
(Qiagen) v6i cip mdi ORF3F, 5°-CAC TAA
ACT CAA AAT GTT GAT TC-3” va ORF3R,
5’-TTAAGG ATT AAAAAC ATATTC TA-3’
(Poder et al., 2013) cho vi¢c phat hién CCoV
type I; cap mdi 2bF, 5°-AGG TTG TTG TGG
ATG CAT AG-3’ va 2bR, 5’-ACG GTC AAG
TTC GTC AAG TA-3’[2] cho viéc phat hi¢n
CCoV type II. San pham khuéch dai dugc
phat hién bang k¥ thuat dién di trén agarose
2% c6 kich thudc 628 bp ddi voi CCoV-I va
232 bp d6i vi CCoV-II. San pham PCR duoc
tinh sach bang QIAquick PCR Purification
kits (Qiagen) dung cho viéc giai trinh tu.

2.3.2. Phdn tich trinh tw nucleotide gen S
(Spike gen)

Dé x4c dinh phan type ctia CCoV-II, cap
moi 1bF, 5,-TTG ATT CAA AGA TTT GAG
TAT TGG-va CCVSR, 5-GTT AGT TTG
TCT AAT AAT ACC AAC ACC-3» duoc su
dung dé khuéch dai ddu 5’ cua gen S (Spike)
[3]. Phan ting RT-PCR dugc thyc hién voi
kit TaKaRa RNA LA PCR TM kit (AMV)
Ver.1.1 (Takara, Japan) theo hudng dan cua
nha san xuét.

2.3.3. Nuéi cdy phan ldp virus

Céc mau bénh pham c6 két qua duong
tinh véi RT-PCR duoc tién hanh nudi cdy
virus trén méi truong té bao fewf-4. Té
bao duoc nudi cdy trén méi trudng DMEM
(Dulbecco’s minimum essential medium,
Life Technologies, USA) chta 10% FBS
(Sigma-Aldrich, USA), 100 don vi/ml
penicillin va 100 pg/ml streptomycin (Life
Technologies). Té bao fcwf-4 mot 16p trong
dia nudi cay 6 giéng duoc thém vao dung
dich miu swab (sau khi dd loc qua mang
loc) va dugc 1 37°C v6i 5% CO,. Té bao gly
nhiém duoc theo doi, kiém tra bénh tich té
bao (CPE- cytopathic effect) hang ngay. Néu
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khong phat hién bénh tich té bao, tiép tuc cdy
truyén trong 5 lan. Virus phan lap dugc tinh
sach ba lan trén té bao fcwf-4 bang k¥ thuat
Plaque assay.

2.3.4. Tinh sach virus bing Plaque assay

St dung luong virus CCoV 10 PFU gay
nhidm trén té bao fewf-4 trén dia nudi cdy té
bao 6 giéng. Sau thoi gian hap thu 1 gio, dich
n6i duge loai bo va 0.8% agarose trong moi
truong in DMEM chua 10% FCS duoc phu 1én
té bao trong cac giéng. Sau khi xuét hién CPE,
plaques duoc thu nhan bang tip va hoa tan trong
moi truong DMEM. Thuc hién lap lai 3 14n theo
cac budce tuong tu.

2.3.5. Thir nghiém gay nhiém trén dong vit

Hai ch6 nudi sach bénh dugc su dung cho thi
nghiém gay nhiém CCoV phan 1ap duoc tai Viét
Nam, liéu gay nhiém 10°PFU/ con bang dudng
mii (1ml) va dudong miéng (9ml), theo dodi trong
28 ngay véi cac chi tieu dAu hiéu 1am sang, nhiét
dd co thé, thu thap mau phan, mau xét nghiém
dinh ky.

2.3.6. Phén tich di liéu

Xay dung cay phat sinh dong st dung
phuong phap Neighbor-Joining véi phan mém
MEGA 6.0[4]. Gia tri Bootstrap duoc tinh toan
voi 1,000 1ap lai. Trinh ty amino acid dugc suy
dién tir trinh tu nucleotide dya vao phan mém
MEGA 6.

III. KET QUA VA THAO LUAN

3.1. Phat hién RNA virus trong miu swab

Tong cong c6 5 mau bénh pham dugc phat
hién duong tinh voi RT-PCR gém mau 41, 45,
47, 49 va 50. Ty 1& nhiém 1a 10% (5/50 mau).
Két qua xac dinh type, cac ching nay déu thudc
CCoV-II, phan type IIb. Didu niay cho thiy
CCoV-1Ib 1a type chinh dang luu hanh trén
ch6 nudi tai Thanh phé H6 Chi Minh. Sy luu
hanh CCoV da duogc bao cao & mot s6 nuGe nhu
Nhat Ban (CCoV-1: 53,2% va CCoV-II: 56,9%)
[5], Trung Qudc (CCoV-I: 4,5% va CCoV-II:
23,9%) [6], Y (CCoV-I: 25,2% va CCoV-II:
36,3%), Anh (CCoV-I: 15,0% va CCoV-II:
20,6%), Hungary (CCoV-I: 22% va CCoV-
II: 15%), Hy Lap (CCoV-I: 37% va CCoV-II:
36%) [7],Han Qudc (CCoV-I: 22% va CCoV-
II: 10%) [8]. Trong nghién ctru hién tai, khong
phat hién ché nuéi nhidm CCoV-1. Do d6, can
sir dung thém cac cip moi khac nhau dé nghién
ctru thém li¢éu CCoV-I ¢6 hién dang luu hanh
trén dan cho nudi hay khong.

3.2. Phan lap nudi ciy virus

Trong s6 cac miu duong tinh vi RT-PCR
dem nudi cay phén 1ap virus, két qua cho thay
chi mot mau tir ché nudi s6 47 duge phan lap
thanh cong va dat tén la CCoV/dog/HCM/2015.
Sau 24 gio nudi cay, CCoV da gay bénh tich té
bao dic trung, tao thé hop bao (hinh 1).

B

Hinh 1. Bénh tich té bao do CCoV gdy ra trén té bao fcwf-4 ( A) va Mock (B)
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Két qua phan tich trinh ty viing gen S ( Spike
gen) cho thay chung CCoV/dog/HCM47/2015

87 100

tuong dong voi chung Chinese ferret badger
CoV/DM95/2003 (hinh 2).

@CCoVidog/HCMA4T/2015
DM95/2003(EF192156.1)ferret badger China
GZ43/2003 (EF192155.1)Raccoon dog China
CCoV:12-CCoV-2 (KF668589.1) Korea
CCoV/NTU336/F/2008 (GQ477367.1)Taiwan
CCoV strain:5821 (AB017789.1) Japan

Fc1 (AB781790.1)Japan

a0 PRCV TOY56-165 (M94103.1)

PRCV ISU-1(DQ811787.1)

TGEV strain WH-1(HQ462571.1)
20L TGEV virulent Purdue(DQ811789.2)
CCoV TN-449 (JQ404410.1)USA
CCoV AT6(JN856008.2) USA
CCoV strain 171 (KC175339.1) Germany
CCoV strain 1091-lla(KF312734.1)
CCoV-ll/dog50 (KP322051.1) Brazil
CoV-ll/dog57 (KP322052.1)Brazil
CCoV strain 1008-lla (KF312731)Brazil
CCoV strain 1042-lla (KF312732.1)Brazil
CCOV 1137-lla (KF312736.1)Brazil
CCoV strain 859-lla (KF312729.1) Brazil
100 CCoV-llvaccine (KP322053.1)Brazil

o
(=

o E3| LCCDV 1-7T1(AY796289.1) German
CCoV strain BGF10 (AY342160.1)UK

2 —— CCoV strain 905-lla (KF312730.1) Brazil
35, CCoV strain CB/05 (KP981644.1)italy
CCoV strain 450/07 (GU146061.1)ltaly

100 CCOV strain 68/09 (HQ450377.1)Greece

T4

CCoV strain NA/09(JF682842.1)Greece

741 CCoV strain 119/08 (EU924791.1)italy
sel— CCoV strain 66/09 (HQ450376.1) Greece

L |

0.01

Hinh 2. Xay dwng cay phat sinh dong dwa vao trinh tw nucleotide gen S cua CCoV

Ching CCoV dugc tim thdy trén dong
vat sébng & Guangzhou, tinh Quang DPong,
Trung Qudc[9], nhu vay ching CCoV Viét
Nam va chang tir Trung Qubc c6 thé co
chung t6 tién, va su lay truyén mam bénh
gilra cac quéc gia lan can da xay ra. Do d9,
trong cong tac phong chéng va kiém soat
lay lan bénh do CCoV, ngoai v¢ sinh phong
bénh, st dung vacxin cho ché nuoi ciling
can luu ¥ kiém soat chit ché ché nudi va ca
dong vat hoang da qua bién gioi.

3.3. Thir nghiém gy nhiém trén cac dong té
bao khac nhau

Cac dong té bao fewf-4, A72 (ATCC®CRL
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1542), CRFK (Crandell Reese Feline
Kidney), MDCK (Madin Darby Canine
Kidney) dugc chuan bi trén dia nubi cay
té bao (6 giéng) v6i modi trudng DMEM
c6 bd sung 10% FCS. Chung CCoV/dog/
HCM47/2015 duge gdy nhiém trén té bao
voi luong virus 10PFU/giéng. Theo ddi,
quan sat CPE mdi 12 gio sau khi nhiém.
Két qua cho thdy trén té bao fcwf-4 xuét
hién bénh tich sém nhét sau 24 gio, ké dén
1a té bao A72 phat hién bénh tich sau 48 gio,
trong khi d6 bénh tich trén té bao CRFK va
MDCK lan lugt 13 sau 3-4 ngdy va 4-5 ngay.
Bénh tich trén té bao A72, CRFK, MDCK la
té bao co lai, chét va bong tréc khoi ddy dia
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nudi cay té bao trong khi trén moi truong té
bao fewf-4, virus gay bénh tich dién hinh
1a tao thé hgp bao, bong troc va chét. Nhu
vy, dong té bao fcwf-4 1a dong té bao nhay
cam nhét so voi dong té bao A72, CRKF va
MDCK. Do @0, trong phan 1ap CCoV-II nén
st dung dong té bao fewf-4.

3.4. Thir nghiém giy nhiém trén dong vat thi
nghiém

Sau khi gay nhiém CCoV, ch6 1 ¢6 biéu
hién tang nhe than nhiét trong khi cho 2 than
nhiét dn dinh, cac cho thi nghiém giam trong
luong khoang 5%, tinh them an cua cho cling
giam. Céc chi sb xét nghiém mau ciing nam
trong giodi han binh thuong, ngoai trt CRP
co tang trén ca hai ché vao ngay the 7 sau
tiém va trén cho6 2 vao ngay thtr 17 sau tiém
(bang 1).

Bang 1. Két qua phan tich huyét hoc trén ché gay nhiém CCoV-lb phan 13p dwoc
tai Tp. H6 Chi Minh

Ngay sau khi gay nhiém

Chi tiéu phan tich Choé

0 3 7 10 14 17 21 27
C-Reactive protein 1 0,1 0,65 1,2 045 015 015 015 0,15
(0,0-0,76mg/dl) 2 015 025 265 0,6 0,2 6,8 0,7 0,25
Protein tdng s& 1 64 6,4 6,6 7 6,9 6,6 6.8 6.8
(5,0-7,29/dl) 2 6,6 6,5 6,5 6,4 7 7.1 6,8 7.1
Dung tich hdng cau 1 50 47 49 54 51 49 50 46
(29-55%) 2 60 54 45 58 45 57 49 45
Té bao hdng ciu 1 694 678 676 652 702 685 722 671
(495-787 x10%/l) 2 824 774 685 812 869 675 739 652
Té bao bach ciu 1 17 80,5 105 141 159 1258 129 138
(59-166x10%/l) 2 138 102 997 96,8 150 1390 97,8 66,3
Bach ciu da nhan 1 61,7 58 61 69 643 647 683 693
(51-88%) 2 64,3 59,3 65,7 60 64 63 63 54
Lymphocyte 1 28,7 33 327 247 303 316 28 26,7
(8-38%) 2 26 32 28,3 34 31,7 293 34,3 41
Monocyte 1 9,7 9 6,3 6,3 5,3 37 37 4
(1-9%) 2 9,6 8,7 6 6 43 7.7 27 5

Diéu nay cho thay, co su tac dong gay nhiém
cia CCoV. Cac biéu hién 1dm sang ciing dugc
theo doi hang ngay, tuy nhién khong phat hién
cac dau hién nhu 6i, mua, viém rudt tiéu chay.
Su bai thai virus trong phan ciing duoc kiém tra,
khong phat hién cac truong hop bai thai virus sau
gay nhiém tir ngay 0 dén ngay 14. Hiéu gia khang
thé duoc kiém tra, két qua cho théy su hinh thanh
khang thé bt dau tir ngay 14 va ting cao 1én muc
1:320 ¢ ngay tha 28 (khi st dung ching CCoV-

IIb phén 1ap duge CCoV/dog/HCM47/2015 dé
thuc hién phan tmg trung hoa). Diéu nay cho thiy
ching CCoV-II phan lap dugc 1a ching tiém ning
cho viéc nghién ctru san xuét vacxin vi khi gdy
nhiém it hoic khong bai thai virus, khong gy cac
triéu chirng 1am sang nhung gay dugc dap ung
mién dich véi hiéu gia khang thé cao. Mit khac,
chung virus phan lap dugc ciing c6 thé nghién
ctru ché tao cac sinh phdm dung trong chan doan
nhu kit chan don nhanh, kit ELISA ..v.v.
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IV. KET LUAN

Khong phat hién truong hop nhiém CCoV-1
trén ché nuoi, ty 1¢ nhiém CCoV-II trén ché nudi
1a 10% va CCoV-1Ib la type chinh dang luu hanh
tai Thanh phé H6 Chi Minh.

Phan 1ap thanh cong dugc mdt chung CCoV-
IIb (CCoV/HCM47/2015) trén chd nudi va
ching nay phat trién tét trén té bao fewf-4 hon
cac dong té bao khac.

Chung phan 1ap c6 quan hé ho hang véi
chung Coronavirus to dong vat hoang da tai
Trung Qudc.

Chiing CCoV/HCM47/2015 gy dugc mién
dich trén ché nhung khong gy biéu hién 1am
sang tram trong, c6 thé 13 chung tiém ning c6
thé dung san xuat vacxin trong nuéc hoic cac
sinh pham dung cho chan doén.
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