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TOM TAT

COVID-19 (Coronavirus disease) 1a bénh truyén nhiém gay ra béi chiing coronavirus méi gay hoi chirng hd hap
cép tinh nang, duwoc dat tén 1a SARS-CoV-2. COVID-19 dang tac dong téi nhiéu mat va dét ra tinh trang khan cép vé
van dé sirc khoé toan cau. Chi trong mét thoi gian ngén, SARS-CoV-2 da cé mat & 213 qubc gia. Kha néng truyén
lay virus tlr doi sang nguwdi dang dwgc nghi ngo 1a con dwong chinh gay ra dich. Trwéc cude khiing hodng sirc khoé
nay, nhiéu cau hdi c&p bach lién quan dén SARS-CoV-2 va sw nhiém virus trén déng vat dwoc dét ra. Ddng thei, mot
sd md hinh dong vat da dwoc bao cdo nhuw [a mé hinh trién vong trong danh gia hiéu qua va dd an toan cua thube
khang virus hodc thir nghiém vacxin phong SARS-CoV-2. Do d6, bai tdng quan nay thao luan ngan gon vé COVID-
19 véi ndi dung tap trung cha yéu vao vai trd va tinh nhay cdm cla déng vat véi SARS-CoV-2.

T khoa: COVID-19, dong vat, md hinh déng vat, SARS-CoV-2, thu cwng.
SARS-CoV-2 in Animals

ABSTRACT

COVID-19 (Coronavirus disease) is an infectious disease caused by a novel strain of Coronavirus that causes a
severe acute respiratory syndrome, known as SARS-CoV-2. COVID-19 has posed a serious global public health
emergency. Within a short period of time, the spread of the virus has been recorded in 213 countries. The zoonotic
transmission from the bat (bat-to-human) is suspected as the route of disease origin. Furthermore, the emerging
public health crisis raises many urgent questions regarding SARS-CoV-2 and animal infection. Several animal
models have been reported as candidates for evaluating the efficacy and safety of antiviral drugs or experimental
vaccine trials against SARS-CoV-2. Therefore, this review briefly discusses COVID-19/ SARS-CoV-2 with a particular
focus on animal roles and their susceptibility to the virus.

Keywords: Animals, animal models, COVID-19, pets, SARS-CoV-2.

la 2019-nCoV (2019 novel Coronavirus) gy

1. DAT VAN DE

Cudi nam 2019, médt can bénh viém phéi bat
thuong trén nguci xudt hién ¢ Vi Han, Trung
Quéc (Zhu & cs., 2020), nhanh chéng lay lan
rong ra nhiéu quéc gia trén toan thé gidi, va tré
thanh van dé stc khoé toan ciu chua ting c6.
Nguyén nhin sau d6 duge xac dinh la moét
chling coronavirus méi c6 lién quan chat ché véi
hoi chting hd h4p c4p tinh niang do coronavirus
(SARS-CoV) gay ra dich bénh nidm 2003 (Zhu &
cs., 2020). Virus gay bénh sau d6 dugec WHO goi
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bénh COVID-19 (WHO, 2020). Uy ban Danh
phap quoc té& vé phan loai virus cudi cung théng
nhat dat tén 1a SARS coronavirus 2 (SARS-
CoV-2) (Coronaviridae Study Group of the
International Committee on Taxonomy of
2020). SARS-CoV-2 thudc chi

Betacoronavirus, phidn ho Coronavirinae, ho

Viruses,

Coronaviridae, b6 Nidovirales dugc xac dinh la
mot chiing méi chua ting xuat hién truéc day 6
ngudi hay déng vat (Zhu & cs., 2020). SARS-
CoV-2 1a virus ARN nén c6 ty 1é dot bién cao do
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ARN polymerases ¢ xu huéng tao 161 trong qua
trinh sao chép, tai t6 hop di truyén tao ra nhiéu
bién thé hon (Duffy, 2018). Theo Su & cs.
(2016): bd gen ctia Coronavirus 16n gidp ching
linh déng hon trong viéc stta d6i bo gen bing
cach dbt bién va tai té hop, tit d6 lam tang xac
sudt bién d6i trong cung loai, gitia cac loai dé
xuat hién virus méi khi cé diéu kién thich hop.
Mot s6 nghién ctu ciing khéng dinh ca SARS-
CoV va SARS-CoV-2 déu st dung thu thé men
chuyén angiotensin 2 (ACE2) dé bam dinh va
xam nhap vao t€ bao vat chu va ngudi (Letko &
cs., 2020; Zhou & cs., 2020).

Nhém bénh nhéan dau tién mic COVID-19
déu c6 diém chung 1a lién quan téi chg buén
ban hai san tudi séng ¢ Vit Han véi nhiéu gian
hang cung cadp dong vat hoang da con séng
nhu: chim, thd, rin, té té,.. (Zhou & cs., 2020).
Do vay, gia thuyét vé su lién quan gitta SARS-
CoV-2 v6i dong vat va vai tro trung gian
truyén lay giia ddng vat sang ngudi dudc
nhiéu nhém tap trung nghién ctu. Pén nay,
nhiéu két qua nghién ctu da chi ra moéi lién

quan gifia ngudi va dong vat vé SARS-CoV-2
(Hinh 1). Trong d6, su lién hé gitta SARS-CoV-
2 v61 doi 14 mtu (Rhinolophus spp.): té té va
loai bd sat it nhiéu duge chting minh qua so
sanh trinh tu gen,.. (J1 & cs., 2020; Lam & cs.,
2020; Liu & cs., 2020; Zhou & cs., 2020). Bén
canh d6, nhiéu truong hgp dong vat bi nhiém
SARS-CoV-2 ti ngudi da duge bao cio va
kh:;zing dinh (AVMA, 2020a; Hosie & cs., 2020).
SARS-CoV-2 trén dong vat thuc sy trd nén
dang quan tdm va lo ngai khi d3a xuat hién
bang ching ban dau vé kha ning truyén tu
dong vat (chén nau) sang ngudi duge bao cio &
trang trai nudi chén 6 Ha Lan (AVMA, 2020b;
Oreshkova & cs., 2020).

Dich van dang lan rong, WHO va toan thé&
gidi dat hi vong vao cac vacxin phong COVID-19
dang dugc gip rut ché tao va thi nghiém. Khi
vacxin da hoan thanh budc in vitro, mdé hinh
dong vat thi nghiém sé 1a buéc quan trong tiép
theo dé thi nghiém va danh gia hiéu qua cing
nhu tinh an toan cua vacxin trudc khi thi

nghiém trén nguoi.

VAT CHU GOC & BV TRUYEN BENH
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Hinh 1. Méi lién hé va kha nang truyén lay cia SARS-CoV-2 giita ngudi va dong vat
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SARS-CoV-2 trén déng vat

Viéet Nam véi su chi dao quyét liét cua
Chinh pht, da c6 99 ngay khong c6 ca nhiém
mdi trong cong dong (ti ngay 16/04/2020), gitp
kinh t& va doi séng dan 6n dinh. Tuy nhién,
ngay 24/7/2020, dich bat ngs bung phat trd lai
v6i s6 ca tang nhanh va khé kiém soat. Trudec
nguy cd dich sé& dién bién nhanh trong nuéc va
quéc té&, nhiéu cau hoi cdp bach vé SARS-CoV-2
da duge dat ra. Thd canh c6 méc bénh khong?
Loai vat nao sé cam nhiém véi virus? Trong no
luc phat trién vacxin phong COVID-19, nhiing
dong vat nao c6 thé st dung dé mé hinh hoa
chinh xac va phu hop nhat?... Do d6, bai téng
hop nay nhim cung cip thong tin méi nhat vé
moi lién hé gitia SARS-CoV-2 véi cac loai dong
vat thoi gian qua, ciing nhu loai ddng vat man
cam dén nay da dudc st dung trong gy bénh
thuc nghiém va kiém nghiém san xuét vacxin
phong SARS-CoV-2.

2. PONG VAT CO THE MANG VIRUS TRONG
TU NHIEN

Phén 16n bénh do virus gay bénh nguy hiém
trén ngudi c6 ngudn goc tit vat nudi, thi canh
hodc déong vat hoang da (Bengis & cs., 2004;
Hayman, 2016). Pé kiém soat bénh hiéu qua,
ngoai vacxin thi viéc xac dinh cac 6 chita mam
bénh trén dong vat déng vai tro quan trong.
MAm bénh truyén lay tu déng vat lay sang
ngudi va lay nhiém sang nhiéu loai vat chua (Vi
du: virus ctim,..) dugc chiing minh 1a mét yéu toé
nguy cd nghiém trong cho sy xuét hién va xuit
hién trd lai é ngudi (Taylor & cs., 2001). Du
chua thé khing dinh cing nhu chua c6 bing
chiing chinh x4c ngudn géc cia SARS-CoV-2,
nhung gia thuyét ring SARS-CoV-2 cé ngudn
gbc dong vat da va dang thuyét phuc hon ca
(Zhai & cs., 2020). Hién nay, doi, té té va bo sat
hoang da 1a cac dong vat da dudc nhéc dén véi
bang chiing va vai trd khac nhau (Hinh 1) (Ji &
cs., 2020; Lam & cs., 2020; Liu & cs., 2020; Zhou
& cs., 2020).

Doi (Rhinolophus affinis): Doi 1a 6 chia
SARS-CoV (2003-2004) (L1 & cs., 2005) va cac
CoV khac nhau lién quan dén SARS va MERS
(Hayman, 2016). Do d6, dai rat c6 thé 12 ngudn
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chtia tiém ning hién tai dé6i véi SARS-CoV-2.
Theo k&t qua gidi trinh tu gen, ching
coronavirus trén doi (bat-CoV) (dugec xac dinh
la RaTG13) tim thdy trén doi
(rhinolophus affinis) 6 tinh Van Nam, Trung
Quéc gidng 96,2% toan bo trinh tu da xac dinh
cia SARS-CoV-2 (Zhou & cs., 2020). Dua vao
so sanh trinh tu gene véi dd tuong déng cao,

la mii

doi c6 nhiéu kha ning la vat chu goc ctua virus
hay 14 nguon lay tién phat cua virus (York,
2020; Zhou & cs., 2020).

Té té Malaysia (Manis javanica): Du chung
bat-CoV (RaTG13) c6 su tuong déng cao véi
SARS-CoV-2, nhung do han ché trong tiép xtic
gifia doi v nguoi nén nhiéu nha khoa hoc tin
rang SARS-CoV-2 nhiéu kha ning can vat chu
trung gian dé c6 thé gay bénh trén ngusi (Zhai
& cs., 2020). Diéu nay kha phu hop véi chung
coronavirus dudc tim thiy trén loai té té
Malaysia (pangolin-CoV) (Lam & cs., 2020).
Pangolin-CoV nay chi tuong déng véi khoang
90,3% toan bd nucleotide trén SARS-CoV-2.
Tuy nhién, trinh tu axit amin ctia mién lién két
thu thé (receptor binding domain - RBD) cua
gen S (Spike) tuong dong téi 96,8% véi SARS-
CoV-2, cao hon mic tuong dong 66,35% -
89,56% cua bat-CoV (Liu P & cs., 2020). Theo
Zhang & cs. (2020): Pangolin-CoV c6 téi 5 goc
axit amin quan trong lién quan dén kha ning
tuong tac véi thu thé ACE2 cta ngudi giong hét
v6i SARS-CoV-2, c6 thé da cung cip mot phan
gen dot bién cho SARS-CoV-2 trong qua trinh
tai t6 hop (Lam & cs., 2020). Véi kha nang lién
két manh mé véi ACE2 ctia ngudi, té té c6 nhiéu
kha ning tham gia vao qua trinh tai t6 hop
SARS-CoV-2, va la vat cha trung gian tiém
ning cho SARS-CoV-2 (Lam & cs., 2020; Liu P.
& cs., 2020; Xiao & cs., 2020).

Loai bo sat (Rén, rua): Do doi 1a ddi tuong
nam trong chudi thiic 4n cta rén, nén ran ciing
c6 kha ning déng vai tro trung gian tiém nang
trong viéc bung phat COVID-19 & Trung Quéc.
Theo nghién ctiu cia mot s tac gia Trung Quéc,
codon ctia SARS-CoV-2 véi rén va riia c6 mdi
lién quan (J1 & cs., 2020; Liu & cs., 2020).
Nghién ctiu nay nghi ngs vai tro trung gian cua
loai bo sat 14 rdn va raa khi ching c6 thé mang
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mAm bénh. Tuy nhién, mot nghién ctiu méi day
vé ACE2 ctia riia va rén cho thdy ching khong
c6 kha ning lién két v6i protein S cua SARS-
CoV-2, do d6 nhiing loai bo sat nay khéng nén
dugc coi 1a vat chu tiém ning cho SARS-CoV-2
(Luan & cs., 2020). Péong thoi, viéc truyén lay
gitia dong vat mau lanh sang ngudi cling la
nhiing vdn d& ma nghién ctu caa Liu & cs.
(2020) khong thé chting minh dudc.

3. DPONG VAT NUOI CO THE NHIEM
SARS-COV-2

Trong 7 thang ké ti khi bat dau bing phat
COVID-19 (01/01 - 81/7/2020): cac truong hgp
nhiém bénh trén dong vat lién tiép dudc cong
b6 va cap nhat téi OIE. Téi ngay 08/06, c6 hon
60 dong vat thudc nhiéu loai khac nhau da
dudc xét nghiém duong tinh véi SARS-CoV-2
trén toan thé giéi duge téng hgp trong bang 1.
Cac dong vat dudc chia lam ba nhém la déng
vat nudi lam canh (ché, méo); ddong vat san
xuédt (chon nau) va dong vat dudc nudi trong
vuon thu (hd, su tk). Trong d6, s6 lugng ca
nhiém chinh thtic dugc xac nhan va céng bo
trén dong vat la 17 truong hgp trén meéo, 6
trudng hgp trén ché, 5 trudng hgp trén hd, 3
trudng hgp trén st ti va nhiéu trudng hop trén
chén nau tai 17 trang trai (AVMA, 2020a;
Hosie & cs., 2020). Péng vat nhiém déu dudgc
kiém tra, danh gia va khing dinh bang k§
thuat phong thi nghiém nhu RT-PCR, phéan lap
virus hodc xét nghiém khang thé trung hoa
(Bang 1) (OIE technical factsheet, 2020).

Doéng vat canh:

Ché, méo tir 1au da tré thanh dong vat nudi
lam canh gin giii 6 nhiéu qudc gia trén thé gidi.
Chinh vi sy gan giii vé méi trudng sdéng véi con
ngudi, ché va méo c6 thé mic nhidu bénh truyén
nhiém do ngudi truyén cho. Nam 2009, khi dich
SARS bung phat, nhiéu truong hop ché, méo da
dugdc bao cao vé kha niang nhiém bénh tu chu
nhin (Almendros, 2020a). Do &6, viéc chd, meéo
nhiém SARS-CoV-2 dudc quan tidm ngay khi
chiung Corona mdéi xac dinh gan giii véi virus
SARS trude day.

Ché 1a dong vat dau tién dugc bao cio vé
kha nang nghi nhiém SARS-CoV-2 (Almendros,

2020a). Ngay 27/2/2020, Cuc Nong - Ngu nghiép
va Bao tén Hong Koéng (AFCD) da ra thong cao
bao chi vé trudong hop nghi nhiém SARS-CoV-2
trén chdé sau khi xét nghiém sang loc 15 ché
canh cta cac hd gia dinh c6 bénh nhan mic
COVID-19 (AFCD, 2020). Day 1la mét con cho
giong Pomeranian (17 nam tudi) nhiéu lan cho
két qua duong tinh “nhe” véi SARS-CoV-2 khi
xét nghiém RT-PCR tu dich swab xoang mii -
miéng. Theo AFCD, trudng hgp nay van tiép tuc
duong tinh 12 ngay sau d6 trudc khi cho két qua
am tinh va dugc dua tré vé nha. Kha ning lay
tl chu sang ché duge dit ra khi két qua giai
trinh tu gen cho thdy su déng nhit cao giiia
virus & ché va virus trén ngusi chu (AFCD,
2020). Xét nghiém khang thé dic hiéu cua
SARS-CoV2 trén mau mau cua con ché nay cho
két qua am tinh. Tuy nhién, xét nghiém tuong
tu tai phong tham chi€u caia WHO tai Hong
Kéng c6 két qua duong tinh véi mau mau dude
14y sau @6 hon 3 tuan cho théy co thé ché da bit
dau phat trién cac dap tng mién dich véi virus
(Almendros, 2020a; Almendros & Gascoigne,
2020b). Phan lap virus dugc thuc hién sau dé
cho két qua am tinh giai thich cho két qua RT-
PCR duong tinh yéu do khong c6 virus sdng trén
ché (Almendros & Gascoigne, 2020b). Con ché
khéng c6 bt ky biéu hién lam sang nao cua
COVID-19 tit khi duge cach ly cho dén khi chét
khéng ré nguyén nhan 3 ngay sau khi dudc trd
vé nha. Tuy nhién, chti con vat khéng dong ¥ mé
kham nén nguyén nhan giy chét cho con ché 17
tudi dang c6 bénh 1y nén khong duge xac dinh
(Almendros, 2020a; Sit & cs., 2020). Vi vay,
nhiéu ¥y kién cho rang, con ché chi bi tap nhiém
virus do song trong diéu kién mat d6 virus tén
tai trong khong khi cao. Tuy vay, mét con ché
German shepherd khéng c6 biéu hién lam sang
cho két qua duong tinh véi SARS-CoV-2 trong
xét nghiém RT-PCR, phén lap virus va khang
thé trung hoa tit Héng Koéng da cho thdy kha
niang lay SARS-CoV-2 tit ngudi sang dong vat
(Almendros, 2020a; Sit & cs., 2020). Sau do,
nhiing trudng hgp duong tinh véi mot trong 3
xét nghiém (xét nghiém RT-PCR, phan lap
virus va khang thé trung hoa) tit Ha Lan (1
truong hgp): My (1 trucng hgp) (AVMA, 2020a)
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SARS-CoV-2 trén déng vat

va Nhat Ban (2 trudng hop) (Kyodo News, 2020)
dudgc bao cdo. Do d6, van dé khong chi xay ra 6
Héng Kong ma ¢ nhiéu qudc gia c6 dich COVID-
19. Nhu vay, 6/6 truong hgp ché nhiém SARS-
CoV-2 déu c6 ch duge xac dinh mic COVID-19.
Trong d6, 5/6 trudng hgp ché nhiém SARS-CoV-
2 déu khong c6 bidu hién 1lam sang. Van dé vé
hé hap nghiém trong va tiéu chay chi gap trén
mot con ché American bulldog My 8 nam tudi &
Ha Lan 4m tinh véi virus khi xét nghiém RT-
PCR nhung xu&t hién khang thé khang SARS-
CoV-2 trong mau huyét thanh. Diéu thd vi la
thi canh (ché va méo) dude nudi chung véi cac
truong hop duong tinh trén déu cé két qua xét
nghiém am tinh véi cad khang nguyén va khang
thé khang SARS-CoV-2. Nhu vay, du chua thé
xac dinh ché nhiém bénh cé truyén virus cho
dong vat khac hodc truyén trd lai cho ngudi hay
khong, nhung bang chiing dang cho thay kha
ning truyén lay nay khé xay ra dit ciing chung
séng dudi mot mai nha (Sit & cs., 2020).

Dén nay, méo la thd canh dic biét man
cam v6i SARS-CoV-2. T4t ca cac trudng hdp
duge bao cdo dén nay déu c6 chtt méc COVID-
19 hodc séng trong khu vuc c6 ty 1& méc
COVID-19 cao (Newman & cs., 2020). Trudng
hgp nhiém bénh diu tién trén meéo dudc bao
céo vao gitia thang 3/2020 tai Bi khi mdt con
méo c6 diu hiéu 1am sang nhe nhu chan &n,
tiéu chay, noén, ho va thé nong (PRO/AH/EDR,
2020). Cac dau hiéu nay xuit hién mot tuan
sau khi ngudi chu tu cach ly 6 nha do méc
COVID-19. Con méo c6 két qua duong tinh véi
SARS-CoV-2 khi xét nghiém RT-PCR va
khéng dinh chic chén bang két qua giai trinh
tu gen. Tinh trang ctia méo dugc cai thién 9
ngay sau d6 ma khéng can diéu tri. Sau dé, 16
truong hop méi nhiém SARS-CoV-2 trén méo
lién ti€p dudc bao cdo 6 Hong Kong (1 trudng
hgp) (Almendros, 2020b): M§ (3 truong hdp)
(Newman & cs., 2020; AVMA, 2020a) va nhiéu
qudc gia chau Au nhu Phap (2 truong hop)
(Sailleau & cs., 2020; AVMA, 2020a): T4y Ban
Nha (1 truong hgp): Nga (1 truong hgp): Dic (1
truoéng hgp) va Ha Lan (7 truong hgp) (AVMA,
2020a). Trong d6, tat cad 7 truong hgp nhiém
méi 6 Ha Lan déu lién quan dén cac trai nudi
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chén nau. Nhiing truong hop nhiém bénh trén
méo chi yéu duge khing dinh bang xét nghiém
RT-PCR dich swab hau hong - giai trinh tu
gen va/hodc xét nghiém khang thé trung hoa
virus (16/17 truong hop). Két qua duong tinh
trong phan lap virus SARS-CoV-2 dudgc bao cao
trén duy nh4t mot méo 6 bang Minnesota, My
(AVMA, 2020a). O truong hop nhidm SARS-
CoV-2, méo thudng khéng cé biéu hién hoic
biéu hién l4m sang nhe dén trung binh vé hé
hap va tiéu hoa (Hosie & cs., 2020; Sailleau &
cs., 2020). C6 16/17 con méo dudc bao cao dén
nay déu héi phuc va cho két qua Am tinh sau
thoi gian theo doi (AVMA, 2020a; Hosie & cs.,
2020; Sailleau & cs., 2020). Mot trudng hdp
duong tinh véi SARS-CoV-2 & Tay Ban Nha bi
chét dugec mé kham kiém tra. K&t qua khing
dinh nguyén nhan chét khéng lién quan dén
SARS-CoV-2 ma do bién chiing man tinh cta
tim va co tim phi dai (AVMA, 2020a). Mau mo
¢d quan trong mé kham ciing nhu két qua phéan
lap virus, huyét thanh hoc dang dudge thuc hién
va danh gia. Trong trudng hdp dugc bao céo &
Mgy va Dic, cac con méo khéc sdng cung trong
diéu kién v6i méo duong tinh véi SARS-CoV-2
déu cho két qua xét nghiém am tinh va/hoic
khéng biéu hién triéu ching lam sang
(Newman & cs., 2020; AVMA, 2020a). Do @6,
bing ching truyén lay SARS-CoV-2 tit ngusi
sang meéo 1a c6, nhung kha ning truyén giiia
meéo v61 nhau khéng ré rang, cac thi nghiém
gdy nhiém cin dudc thuc hién dé c6 cau tra 16
(Hosie & cs., 2020). Ngoai ra, méo déng vai tro
gi trong viéc truyén SARS-CoV-2 6 trai nudi
chon 6 Ha Lan ciing chua dudc giai thich.

Trong moét khao sat ti 14/02-12/03/2020 vé
SARS-CoV-2 trén dong vat, cong ty IDEXX thuc
hién xét nghiém 4000 mAu swab tit ché, méo va
ngua & nhiing noi COVID-19 dang lay nhiém
trong cong dong nham danh gia kha ning luu
hanh cua virus. K&t qua déu am tinh cho thay
SARS-CoV-2 khéng luu hanh tréng rai trén tha
canh (IDEXX, 2020). Tuy nhién, thdi diém 14y
mau khi chua lén t6i dinh dich cling nhu lay
mAu ngiu nhién thay vi ti gia dinh c6 bénh
nhan mic COVID-19 la nhiing han ché trong
két qua cta khéo sat nay.
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Déng vat vuon thu:

DPau thang 4/2020, d6ng vat ho méo 1a hd va
st ti caing 1an lugt duge T4 chiic Tha y thé giéi
(OIE) bao cao nhiém SARS-CoV-2 (OIE, 2020a;
b). Cac dong vat nay dudc nudi nhét trong vudn
thi tai New York, My (USDA, 2020). Ban dau,
mAu dich swab mii - hong ctia mét ca thé hé cai
gibng Malaysia 4 nam tudi cho két qua duong
tinh v61 SARS-CoV-2 (USDA, 2020; Wang & cs.,
2020). Trong sudt mot tudn sau d6, 4 ca thé ho
va 3 ca thé su ti cling xuét hién va phat trién
triéu ching lam sang duong hd hdp nhe (OIE,
2020a, b). T4t ca 7 ca thé nay sao d6 lan lugt
déu cho két qua duong tinh véi SARS-CoV-2, va
dan héi phuc sau khi duge hd trg diéu tri (WCS,
2020). Theo WCS, tat ca nhiing déng vat nay
déu gén bo v6i vuon thu trong sudt thoi gian dai
ma khong c6 biéu hién bénh méan tinh. Trong
vai nam gan day, khéng c6 dong vat niao méi
duge chuyén t6i do @6 ngudn lay nhiém duge cho
14 t& ngudi chdm séc vuon thd khi ngudi nay
méc COVID-19 nhung chua biéu hién triéu
ching. Ngay sau d6, WCS da nang cao quy trinh
dam bao an toan sinh hoc cho ddng vat ho méo &
vuon thd khac hodc khu vuc khac ciia vuon thi
(WCS, 2020).

Doéng vat san xuat:

O Ha Lan, chon nau (Neovison vison) dudc
nudi dé 14y 16ng. Quy mé nganh nudi chén co
khoang 125 trang trai nudi véi trung binh 5.000
con cai sinh san/trai (Oreshkova & cs., 2020). Chi
riéng nam 2019 da c6 khoang 4 triéu con chén
dugc cung cap. Gitta thang 4/2020, s6 lugng chon
chét cuing véi triéu chiing 1am sang dudng ho hap
gia ting bat ngd xuat hién tai 2 trai nudi khong
c6 mdi lién hé véi nhau 6 phia Nam cua Ha Lan.
Mau xét nghiém tir chén nau ctia 2 trai sau d6
déu duong tinh véi SARS-CoV-2 (Oreshkova &
cs., 2020). Bon trai khac sau dé cting dudc bao
cdo vé viéc bung phat dich (Molenaar & cs.,
2020). Két qua giai trinh ty, phan lap virus va
huyét thanh hoc déu cho két qua duong tinh,
khing dinh chéc chin viéc nhiém SARS-CoV-2
trén chén (Molenaar & cs., 2020; Oreshkova &
cs., 2020). Két qua md kham dai thé, vi thé, hoa
mb mién dich va xét nghiém khac ti mau mé
kham sau d6 déu duong tinh véi SARS-CoV-2 va
Am tinh v61 cam typ A, adenovirus, Escherichia

coli va Pseudomonas aeruginosa (Molenaar & cs.,
2020; Oreshkova & cs., 2020).

Cac bién phap phong dich va kiém tra bd
sung ngay lap tdc duge trién khai nhu: Céng
nhan phai méc thiét bi bdo ho khi lam viéc, xét
nghiém chén con khoé manh, khéng khi, bui,
dung cu trong trai (RIVM, 2020). Péng thdi,
khuyén cio han ché& nhiing hoat déng di b, xe
dap trong ban kinh 400m quanh trai cho dén
khi két qui xét nghiém khéng khi quanh trai
duge dua ra. Ngudn géc virus trong trai nhiéu
kha nang 1a do céng nhan chiam séc méc
COVID-19 truéc d6 truyén sang chon. Tuy
nhién, két qua gidi trinh ty va dung cay sinh
hoc phan ti cho thay it nhat 2 trusng hgp méc
COVID-19 trén ngudi c6 kha ning do SARS-
CoV-2 da truyén tu chdén nau sang ngudi
(AVMA, 2020b; Oreshkova & cs., 2020). Cung
véi d6, s6 lugng trai duong tinh véi virus lién tuc
tang khién Ha Lan phai ap dung bién phap
nghiém ngét cho tit ca cac trai nudi chén nhu:
c&m van chuyén chén, phan chén; cAm du khach
tham quan; quan ly chat dong vat cdm nhiém
khac (AVMA, 2020a; van
Landbouw, 2020). Do lién quan t61 nguy co lay
nhiém SARS-CoV-2 tit chdn sang ngudi, Ha Lan
quyét dinh boi thudng ngudi nudi va tiéu huy
lap tic toan bd chén 6 nhiing trai dang c6 dich
hoic s& c¢6 dich trong thsi gian téi (van
Landbouw, 2020). Do ké& hoach x04 bdé nganh
nudéi chéon ¢ Ha Lan vao nam 2024 da dugc
thong qua, Ha Lan khuyén khich cac trai nuoi

ra vao trai,..

chua nhiém bénh ciing tu nguyén ngiing hoat
dong s6m hon (van Landbouw, 2020).

4. PONG VAT THI NGHIEM TRONG
NGHIEN CUU SARS-COV-2

Dé gitp nghién ctu vé dic diém lam sang
va co ché sinh bénh, truyén lay cua virus, mo
hinh dong vat thi nghiém 14 rat cAn thiét (Chan
& cs., 2020). Pong thdi, nhiing mo6 hinh nay sé
g6p phan danh gia hiéu qua va do an toan cua
thudc khang virus méi ciing nhu cling nhu thi
nghiém vacxin (Dhama & cs., 2020). Trong d6,
kha niang nhiém, triéu ching lam sang va kha
nang lay truyén ctia mé hinh dudc quan tdm
hon ca (Bang 1).
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Bang 1. Cac loai dong vat nhiém bénh ty nhién va thé giy nhiém véi SARS-CoV-2

Nhiém Kha nang

Triéu chirng Kha nang

Loai bénh Test danh gia nhidm lam sang truyén lay Trich dan
Méo nha Tw nhién RT-PCR, Cao Co Co, tr meo AVMA (2020a),
va gay Phan lap (Vai trwong hop ~ Sang meo Halfmann & cs. (2020),
nhiem virus bi nhe - khdng Hosie & cs. (2020),
triéu chirng) Shi & cs. (2020)
Ché nha Tw nhién RT-PCR, Thép Khéng Khéng Almendros (2020a),
va gay Phan lap Vai truong ho Shi & cs. (2020
nhiém virus, NAb ot P hi & cs. (2020),
- 9 Sit & cs. (2020),
Chén nau Tw nhién RT-PCR Cao Co Co, tir chén AVMA (2020b),
(Neovison vison) Phan lap sang chon Molenaar & cs. (2020)
virus, NAb C6 thé tiy ' '
3 Oreshkova & cs. (2020)
chon sang
nguwoi
H, sw to Tw nhién RT-PCR Cao Co Co, dong vat OIE (2020a; b),
voi nhau WCS (2020)
Lon Gay nhiém  RT-PCR Khong Khéng Khoéng Schlottau & cs. (2020),
Giacdm (ga, vit)  Gaynhidm RT-PCR Khéng Khéng Khéng Shi & cs. (2020)
Chén suwong Gay nhiém  RT-PCR, Cao Co Co, tir chdn Kim & cs. (2020),
(Mustela putorius) Phan lap swong sang Schlottau & cs. (2020)
virus, NAb chon swong ) ) ’
Shi & cs. (2020)
Chuét hamster Gay nhiém RT-PCR, Cao Cé Co, tw Chan & cs. (2020),
(Mesocricetus Phan lap (Vaitruong hop ~ hamstersang  ogierrieder & cs. (2020),
auratus) virus, NAb bi nhe - khén hamster .
I nhe - khong Sia & cs. (2020)
triéu chirng)
Khi (Cynomolgus Gay nhiém  RT-PCR, Cao Co Co, ttr khi Munster & cs. (2020),
macaques & Phan lap sang khi Rockx & 2020
Rhesus virus, Nab ockx & cs. ( )
macaques) Shan & cs. (2020),
Yu & cs. (2020)
Doi dn qua AiCap Gay nhiém RT-PCR, Cao Khéng Co, tr doii Schlottau & cs. (2020)
(Rousettus Phan lap sang doi
aegyptiacus) virus, NAb

Ghi chi: Nab (Neutralizing antibody): Khang thé trung hoa.

Meéo, ché:

SARS-CoV-2 dudc chting minh 1a c6 kha
ning nhan 1én tét 6 dusng hd hap trén cia méo
trong gdy bénh thuc nghiém (Halfmann & cs.,
2020; Shi & cs., 2020). Theo Shi & cs. (2020):
ARN cua virus da dugc phat hién 6 mau mé, co
quan hé hap nhu: amidan, khi quan, phdi va mo
rudt non ctia méo sau 3 ngay giy nhiém. Péng
thoi, nghién ctiu nay ciing chi ra rang, d6i tuong
méo con (70-100 ngay tudi) man cam hon nhiéu
so v6i méo trudng thanh (6-9 thang tudi) khi
virus gy ra tén thuong vi thé nghiém trong hon
nhiéu & biéu méd niém mac mai va khi quan

va phéi cia méo con (Shi & cs., 2020). Trong thi

550

nghiém cta Halfmann & cs. (2020): virus dugc
phat hién trong mau swab xoang mii caa 2/3
con méo thi nghiém & ngay ngay dau tién sau
gdy nhiém. V& kha nang 1ay nhiém, SARS-CoV-
2 dé dang truyén ti méo bi nhiém sang méo
binh thuong thong qua tiép xuc truc tiép hoic
ti€p xdc v6i cac giot bin dudng ho hép
(Halfmann & cs., 2020; Shi & cs., 2020). Ngoai
ra, ARN cua virus ciing dugc phat hién trong
phan ctia méo trong thi nghiém (Shi & cs.,
2020). Két qua nay ciing phu hop véi két qua vé
su ¢6 mit cua virus trong phan mot con meéo bi
nhiém SARS-CoV-2 tu nhién & Bi (Thompson,
2020). Do vay, meéo la dong vat dé& bi nhiém
SARS-CoV-2 ma khéng c¢6 biéu hién lam sang,
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nhung sinh khang thé trung hoa giip meéo
khong thé bi tai nhiém (Hosie & cs., 2020).

Trong diéu kién thi nghiém tuong tu trén
méo, ARN ctia SARS-CoV-2 chi dudc phat hién
trong mau swab truc trang cta 3/5 con ché &
ngay thid 2 va thd 6 sau giy nhiém nhung
khong phat hién ARN cua virus trong mau mé
mé kham (Shi & cs., 2020). MAu swab céac con
ché con lai trong thi nghiém gy nhiém va
truyén lay déu am tinh véi SARS-CoV-2. Do
vay, ché c6 do man cam thap véi SARS-CoV-2
(Shi & cs., 2020).

Lgn (Sus scrofa domesticus): ga (Gallus
gallus domesticus) va vit (Anas platyrhynchos
domesticus):

Trong thi nghiém gady nhiém, ARN cua
SARS-CoV-2 khong dugdc phat hién 6 mau swab
ctua lgn, ga va vit trén cad nhém gay nhiém thuc
nghiém va nhém tiép xic (Schlottau & cs., 2020;
Shi & cs., 2020). Ngoai ra, tat ca nhiing dong
vat nay déu am tinh véi SARS-CoV-2 khi xét
nghiém méiu huyét thanh bing ELISA sau 14
ngay giy nhiém (Shi & cs., 2020). Trong mot
nghién ctiu khéc, tat ca lon va ga gy nhiém déu
khong xuat hién d4u hiéu lam sang cling nhu
ton thuong dai thé hay vi thé (Schlottau & cs.,
2020). Nhiing két qua nay cho thay lon, ga va
vit khong dé bi nhiém SARS-CoV-2 (Schlottau
& cs., 2020; Shi & cs., 2020).

Loai gidm nhadm: Chudt; chuét hamster
(Syrian hamster - Mesocricetus auratus):

Thu thé lién két ACE2 déng vai tro dic biét
quan trong trong kha ning gdy bénh cua virus
SARS-CoV-2. SARS-CoV-2 c6 &i uc lién két rat
thap véi ACE2 cta chudt so véi 6 nguoi, do doé
virus khé c6 thé nhan 1én (OIE, 2020b). D& khic
phuc van dé nay, c6 thé st dung chudt dudc
chuyén gen hACE2 (thu thé ACE2 ctia ngudi) dé
nghién ctiu SARS-CoV-2 (OIE, 2020).

V61 chudt hamster (Mesocricetus auratus):
biéu hién 1am sang va bénh 1y vi thé ciia chudt
gay nhiém SARS-CoV-2 rat giong khi virus gay
bénh COVID-19 trén ngudi (Chan & cs., 2020;
Osterrieder & cs., 2020; Sia & cs., 2020). Theo
Osterrieder & cs. (2020): SARS-CoV-2 nhén 1én
d duong ho hap chuét lang khéng phu thudc vao

d6 tubi. Tuy nhién, thi nghiém chi ra ring tén
thuong vi thé nghiém trong hon ¢ nhém chudt
gia va kha ning phuc héi nhanh hon ¢ nhéom
chudt non. Virus dugc phat hién trong cac giot
ban duong ho hdp ciing nhu phan cta chudt thi
nghiém (Chan & cs., 2020; Sia & cs., 2020).
Trong thi nghiém kiém tra kha ning lay nhiém,
SARS-CoV-2 truyén tét ti nhiing con bi nhiém
bénh sang nhiing con khoé manh qua tiép xtc
gan (Chan & cs., 2020). Do d6, mé hinh chuot
hamster Syria c6 thé st dung dé mé phong dic
diém 1am sang, bénh 1y, virus hoc va mién dich
hoc cia bénh SARS-CoV-2 gidy ra COVID-19
(Chan & cs., 2020; Osterrieder & cs., 2020).

Chén suong (Mustela putorius):

Nhiéu ndm qua, chén suong thuong dugc st
dung 1am mé hinh déng vat dé nghién ctiu bénh
gdy ra do virus & duong hé hap ctia nguoi
(Martina & cs., 2003; Stittelaar & cs., 2016). Do
vay, trong thi nghiém thyc nghiém vé6i SARS-
CoV-2, chén suong rat dé bi nhiém nhung triéu
chiing 1am sang khong ro rang hoic rat nhe
(Kim & cs., 2020; Schlottau & cs., 2020; Shi &
cs., 2020). K&t qua mé kham kiém tra cho thdy
SARS-CoV-2 giy ton thuong bénh ly dién hinh
4 duong ho hap du khong gay chét dong vat
(Kim & cs., 2020; Schlottau & cs., 2020). Virus
khu trd va nhan 1én & biéu mé dudng hoé hap véi
hiéu gia virus cao ¢ dudng ho hap trén. Dong
thoi, déu phat hién chén nhiém bénh bai thai
virus trong mau swab hau mén véi hiéu gia
thap hon nhiéu (Schlottau & cs., 2020; Shi &
cs., 2020). Vé kha néng lay nhiém, SARS-CoV-2
truyén rat dé dang tit chon bi nhiém bénh sang
nhiing con khoé manh khac thong qua tiép xtc
truc ti€p va qua cac giot ban lo ling trong
khéng khi (Kim & cs., 2020; Schlottau & cs.,
2020; Shi & cs., 2020). Chon sau 2 ngay gy
nhiém da c6 di kha ning lay nhiém cho con
khac trude khi c6 biéu hién sét cao va ham
lugng virus trong mau dat ngudng t61 da (Kim &
cs., 2020). Do d6, chén suong 12 md hinh dong
vat ly tudng trong nghién ctiu SARS-CoV-2
Kim & cs., 2020; Schlottau & cs., 2020).
Tuy nhién, han ché cia chén suong la tén
thuong 6 phéi con khac nhau gitia cac mé hinh
thi nghiém.
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Khi (Cynomolgus macaques & Rhesus
macaques):

SARS-CoV-2 dang dugc thii nghiém trén 2
loai khi 1a Cynomolgus macaques va Rhesus
macaques (Munster & cs., 2020; Rockx & cs.,
2020; Shan & cs., 2020; Yu & cs., 2020). Khi
gay nhiém SARS-CoV-2 trén khi duoéi dai
(Cynomolgus macaques): ARN cua virus dudgc
phat hién trong miu swab mai ¢ moi do tudi
(non, trudng thanh va gid) mic du cac con khi
nay khéng biéu hién triéu ching 1am sang. Khi
gia c6 lugng ARN ciua SARS-CoV-2 cao hon va
thoi gian bai thai virus kéo dai hon so véi khi
trudng thanh va con non (Rockx & cs., 2020).
Véi khi Rézut (Rhesus macaques): day 1a loai
khi d& dude st dung trude d6 dé danh gia hiéu
qua cua vacxin cling nhu thuéc khang virus
cho MERS-CoV (de Wit & cs., 2020). Khi gay
nhiém SARS-CoV-2 trén khi Rézut, mot lugng
16n ARN cta virus cling dudc phat hién trong
mau swab xoang miéng va truc trang cua khi.
DPéng thoi, két qua chén doan hinh anh r6 nét
v6i tén thuong trén phim chup X quang phéi.
Ngoai ra, mot s6 dau hiéu 1am sang § duong ho
hap kéo dai tu 8-16 ngay (Munster & cs.,
2020). Trong mot thi nghiém khéc, khi Rézut
nhiém bénh khéng cé triéu ching 1am sang rs
rang nhung két qua vi thé cho th4y tén thuong
viem phéi ké (Shan & cs., 2020). Trong thi
nghiém nay, Shan & cs. (2020) phat hién ARN
cia SARS-CoV-2 trong cac md dudng héd hap,
bao gdm khi quan, ph& quan va phdi; virus sau
d6 dugc phan lap lai thanh céng lan lugt tu
nhiing mé bénh nay. Vé yéu t& do tudi, két qua
lam sang, chédn doan hinh anh, chén doan vi
thé va dap ung mién dich ciing cho thay khi
Rézut 15 nam tudi c6 ton thuong phdi nghiém
trong hon nhiéu so véi khi 3-5 nam tudi (Yu &
cs., 2020). M6i day nhat, vacxin Adenovirus-
vector thi nghiém tit chung ChAdOx1 nCoV-
19 da cho két qua kha quan, ngin ngiia dudc
bénh viém phéi do virus SARS-CoV-2 trén khi
Rézut (van Doremalen & cs., 2020). Do d6, loai
linh trudng néi chung va khi Rézut néi riéng la
mé hinh rat phu hop trong nghién cu co ché
bénh sinh ctia bénh, hé trg thi nghiém hiéu
qua va danh gia tinh an toan cta vacxin phong
COVID-19 (Shan & cs., 2020).
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Doi (Rousettus aegyptiacus)

Doi an qua Ai Cap (Rousettus aegyptiacus)
trong thi nghiém déu khong xuit hién bat ki
triéu ching 1am sang, s6t, gidm trong lugng
hoac chét khi dugec gay nhiém véi SARS-CoV-2
(Schlottau & cs., 2020). Tuy nhién, cac con doi
trong thi nghiém nay bai thai virus qua duong
miéng tU ngay tht 2 dén ngay thi 12 sau gay
nhiém. K&t qua ti mau mé kham cho thdy ARN
ciia SARS-CoV-2 chi y&u duge phat hién véi
lugng 16n 6 mau md duong ho hap, va luong
thap hon 6 co quan khac. Péng thoi, cting chi
phan lap dudc virus tit miu khi quan va biéu
mb xoang mii clia doi. Doi nhiém bénh c6 thé da
truyén cho nhiing con doi khac thong qua tiép
xtc tryc tiép khi ARN cla virus ciing dudc tim
thdy & doi sdng chung khac sau 21 ngay gay
nhiém. Nhu vay, két qua caa thi nghiém nay chi
ra riang doi déng mot vai tro nhat dinh trong
viéec sao chép va truyén bénh SARS-CoV-2
(Schlottau & cs., 2020).

6. KET LUAN VA KIEN NGHI

COVID-19 van dang lan rdng véi s6 ngudi
méc va ti vong tiép tuc ting, bat chdp su co
ging ctua nhiéu quéc gia trén thé gigi. Doi, té té
ho#c dong vat khac déu cé kha nang 1a vat cht
gdc va vat chi trung gian nén hoat déng gidm
sat va nghién ctiu héi ctiu can duge thuc hién
rong hon dé x4c dinh ngudn géc cia SARS-CoV-
2 truée khi ching truyén sang ngudsi. Véi dong
vat, chon, méo va déng vat ho nha méo thuong
dé cam nhiém véi SARS-CoV-2, trong khi ché
va vat nudi trang trai it cam nhiém hon. Tuy
nhién, chua c6 bang chiing rd rang chiing minh
virus c6 thé truyén tit dong vat nudi sang ngudi.
Trong cac nghién ctu gay bénh trén dong vat,
bing chiing thuc nghiém cho thdy su lay truyén
manh mé ctia SARS-CoV-2 qua dudng tiép xtc
truc ti€p hodc qua cac giot bin trong khong khi.
Vi vay, thyc hién bién phap gién cach xa héi va
deo khiu trang bit budc hién dang dudc ap
dung & nhiéu quoc gia trén thé gii 1a can thiét.
Bén canh d6, cac m6 hinh dong vat trén chudt
hamster, chén suong va linh trudng 1a coéng cu
quan trong trong giai doan danh gia hiéu qua va
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d6 an toan cua thudc khang virus méi ciing nhu
cling nhu thi nghiém vacxin phong COVID-19.

TAI LIEU THAM KHAO

AFCD (2020). Detection of low level of COVID-19
virus in  pet dog. Retrieved from
https://www.afcd.gov.hk/english/publications/publi
cations_press/pr2335.html on Aug 11, 2020.

Almendros A. (2020a). Can companion animals
become infected with Covid-19? The Veterinary
record. 186(12): 388-389.

Almendros A. & Gascoigne E. (2020b). Can
companion animals become infected with Covid-
19? The Veterinary record. 186(13): 419-420.

AVMA (American Veterinary Medical Association)
(2020a). In-depth summary of reports of naturally
acquired SARS-CoV-2 infections in domestic
animals and farmed or captive wildlife. Retrieved
from https://www.avma.org/resources-tools/animal
-health-and-welfare/covid-19/depth-summary-
reports-naturally-acquired-sars-cov-2  on  Aug
11, 2020.

AVMA (2020b). SARS-CoV-2 in animals, including
pets. Retrieved from https://www.avma.org/
resources-tools/animal-health-and-welfare/covid-
19/sars-cov-2-animals-including-pets on  Aug
11, 2020.

Bengis R.G., Leighton F.A., Fischer J.R., Artois M.,
Mormer T. & Tate C.M. (2004). The role of
wildlife in emerging and re-emerging zoonoses.

Revue scientifique et technique (International
Office of Epizootics): 23(2): 497-511.

Chan J.F., Zhang A.J., Yuan S., Poon V.K., Chan C.C.,
Lee A.C., Chan W.M., Fan Z., Tsoi HW., Wen L.,
Liang R., Cao J., Chen Y., Tang K., Luo C., Cai
J.P., Kok K.H., Chu H., Chan K.H., Sridhar S.,
Chen Z., Chen H.,, To K.X.W. & Yuen K.Y.
(2020). Simulation of the clinical and pathological
manifestations of Coronavirus Disease 2019
(COVID-19) in golden Syrian hamster model:
implications for disease pathogenesis and
transmissibility. Clinical infectious diseases: an
official publication of the Infectious Diseases
Society of America. 71(9): 2428-2446.

Coronaviridae Study Group of the International
Committee on Taxonomy of Viruses (2020). The
species Severe acute respiratory syndrome-related
coronavirus: classifying 2019-nCoV and namingit
SARS-CoV-2. Nature microbiology. 5(4): 536-544.

de Wit E., Feldmann F., Cronin J., Jordan R., Okumura
A., Thomas T., Scott D., Cihlar T. & Feldmann H.
(2020). Prophylactic and therapeutic remdesivir
(GS-5734) treatment in the rhesus macaque model
of MERS-CoV infection. Proceedings of the

National Academy of Sciences of the United States
of America. 117(12): 6771-6776.

Dhama K., Sharun K., Tiwari R., Dadar M., Malik
Y.S., Singh K.P. & Chaicumpa W. (2020).
COVID-19, an emerging coronavirus infection:
advances and prospects in designing and
developing vaccines, immunotherapeutics, and
therapeutics. Human vaccines &
immunotherapeutics. 16(6): 1232-1238.

Duffy S. (2018). Why are RNA virus mutation rates so
damn high?. PLoS biology. 16(8): €3000003.

Halfmann P.J., Hatta M., Chiba S., Maemura T., Fan
S., Takeda M., Kinoshita N., Hattori S.I., Sakai-
Tagawa Y., Iwatsuki-Horimoto K., Imai M. &
Kawaoka Y. (2020). Transmission of SARS-CoV-
2 in Domestic Cats. The New England journal of
medicine. 383(6): 592-594.

Hayman D. T. (2016). Bats as Viral Reservoirs. Annual
review of virology. 3(1): 77-99.

Hosie M.J., Hartmann K., Hofmann-Lehmann R.,
Addie D.D., Truyen U., Egberink H., Tasker S.,
Frymus T., Pennisi M.G., Mostl K. et al. (2020)
SARS-Coronavirus (CoV)-2 and cats. Retrieved
from http://www.abcdcatsvets.org/sars-corona
virus-2-and-cats/ on Aug 11, 2020.

IDEXX (2020). Leading veterinary diagnostic company
sees no COVID-19 cases in pets. Retrieved from
https://www.idexx.com/en/about-idexx/news/no-
covid-19-cases-pets/ on Aug 11, 2020

JiW., Wang W., Zhao X., Zai J. & Li X. (2020). Cross-
species transmission of the newly identified
coronavirus 2019-nCoV. Journal of medical
virology. 92(4): 433-440.

Kim Y.I., Kim S.G., Kim S.M., Kim E.H., Park S.J.,
Yu K.M., Chang J.H., Kim E. J., Lee S., Casel M.,
Um J., Song M.S., Jeong H.W., Lai V.D., Kim Y.,
Chin B.S., Park J.S., Chung K.H., Foo S.S., Poo
H., Mo LP., Lee O. J., Webby R.J., Jung J.U. &
Choi Y.K. (2020). Infection and rapid transmission
of SARS-CoV-2 in ferrets. Cell host & microbe.
27(5): 704-709.e2.

Kyodo News (2020). 2 dogs test positive, marking
Japan's st reported pet infections. Retrieved from
https://english.kyodonews.net/news/2020/08/b9ft8
cb9d442-2-dogs-test-positive-marking-japans-1st-
reported-pet-infections.html on Aug 11, 2020.

Lam T. T., Jia N., Zhang Y. W., Shum M. H., Jiang J.
F., Zhu H. C., Tong Y. G., Shi Y. X., Ni X. B,
Liao Y. S., Li W. ], Jiang B. G., Wei W., Yuan T.
T., Zheng K., Cui X. M., LiJ., Pei G. Q., Qiang X.,
Cheung W. Y., LiL. F., Sun F. F., Qin S., Huang J.
C., Leung G. M., Holmes E. C., Hu Y. L., Guan Y.
& Cao W. C. (2020). Identifying SARS-CoV-2-
related coronaviruses in Malayan pangolins.
Nature. 583(7815): 282-285.

553


http://www.abcdcatsvets.org/sars-corona
https://english.kyodonews.net/news/2020/08/b9ff8cb9d442-2-dogs-test-positive-marking-japans-1st-reported-pet-infections.html
https://english.kyodonews.net/news/2020/08/b9ff8cb9d442-2-dogs-test-positive-marking-japans-1st-reported-pet-infections.html
https://english.kyodonews.net/news/2020/08/b9ff8cb9d442-2-dogs-test-positive-marking-japans-1st-reported-pet-infections.html

SARS-CoV-2 trén déng vat

Letko M., Marzi A. & Munster V. (2020). Functional
assessment of cell entry and receptor usage for
SARS-CoV-2 and other lineage B betacoronaviruses.
Nature microbiology. 5(4): 562-569.

Li W, Shi Z., Yu M., Ren W., Smith C., Epstein J. H.,
Wang H., Crameri G., Hu Z., Zhang H., Zhang J.,
McEachern J., Field H., Daszak P., Eaton B.T.,
Zhang S. & Wang L.F. (2005). Bats are natural
reservoirs of SARS-like coronaviruses. Science.
310(5748): 676-679.

Liu P., Jiang J.Z., Wan X.F., Hua Y., Li L., Zhou J.,
Wang X., Hou F., Chen J., Zou J.,, & Chen J.
(2020). Are pangolins the intermediate host of the
2019 novel coronavirus (SARS-CoV-2)?. PLoS
pathogens, 16(5): e1008421.

Liu Z., Xiao X., Wei X,, LiJ., Yang J., Tan H., Zhu J.,
Zhang Q., Wu J., & Liu L. (2020). Composition
and divergence of coronavirus spike proteins and
host ACE2 receptors predict potential intermediate
hosts of SARS-CoV-2. Journal of medical
virology. 92(6): 595-601.

LuanJ., Jin X,, Lu Y., & Zhang L. (2020). SARS-CoV-
2 spike protein favors ACE2 from Bovidae and
Cricetidaec. Journal of medical virology.
92(9): 1649-1656.

Martina B.E., Haagmans B.L., Kuiken T., Fouchier
R.A., Rimmelzwaan G.F., Van Amerongen G.,
Peiris J.S., Lim W. & Osterhaus A.D. (2003).
Virology: SARS virus infection of cats and ferrets.
Nature. 425(6961): 915.

Molenaar R.J., Vreman S., Hakze-van der Honing
R.W., Zwart R., de Rond J., Weesendorp E., Smit
L., Koopmans M., Bouwstra R., Stegeman A. &
van der Poel W. (2020). Clinical and Pathological
Findings in SARS-CoV-2 Disease Outbreaks in
Farmed Mink (Neovison vison). Veterinary
Pathology. 57(5): 653-657.

Munster V.J., Feldmann F., Williamson B.N., van
Doremalen N., Pérez-Pérez L., Schulz J., Meade-
White K., Okumura A., Callison J., Brumbaugh B.,
Avanzato V. A., Rosenke R., Hanley P. W,
Saturday G., Scott D., Fischer E.R. & de Wit E.
(2020). Respiratory disease in rhesus macaques
inoculated with SARS-CoV-2. Nature.
585(7824): 268-272.

Newman A., Smith D., Ghai R.R., Wallace R.M.,
Torchetti M.K., Loiacono C., Murrell L.S.,
Carpenter A., Moroff S., Rooney J.A. & Barton
Behravesh C. (2020). First Reported Cases of
SARS-CoV-2 Infection in Companion Animals -
New York, March-April 2020. MMWR. Morbidity
and mortality weekly report. 69(23): 710-713.

Nguyén Vii Son, Nguyén Thi Hoa, Bui Tran Anh Dao,
Bui Thi T Nga, Nguyén Thi Lan & Nguyén Hiru
Nam (2020). Can lam gi dé dam bao an toan cho

554

tha cung trong dich COVID-19? Retrieved from
https://www.vnua.edu.vn/tin-tuc-su-kien/nghien-
cuu-khoa-hoc/can-lam-gi-de-dam-bao-an-toan-
cho-thu-cung-trong-dich-covid-19-50918 on Sep
07, 2020.

RIVM (Rijksinstituut voor Volksgezondheid en Milieu)
(2020). Advice from the Outbreak Management
Team Zoonoses on OMT-Z mink and SARS-CoV-
2. Retrieved from https://www.rijksoverheid.
nl/documenten/rapporten/2020/06/03/advies-n.a.v.-
omt-z-nertsen-en-sars-cov-2 on Aug 11, 2020.

PRO/AH/EDR (2020). COVID-19 update (58):
Belgium, Cat, Clinical Case, Request For
Information. Retrieved from https://promedmail.
org/promed-post/?id=20200326.7151215 on Aug
11, 2020.

OIE (2020a). Immediate notification. Retrieved from
https://www.oie.int/wahis_2/public/wahid.php/Rev
iewreport/Review?page refer=MapFullEventRepo
rt&reportid=33885 on Aug 11, 2020.

OIE (2020b). Follow-up report No. 1. Retrieved from
https://www.oie.int/wahis_2/public/wahid.php/Rev
iewreport/Review?reportid=34054 on Aug
11, 2020.

OIE technical factsheet (2020). Infection with SARS-
CoV-2 in animals. Retrieved from
https://www.oie.int/fileadmin/Home/MM/A_Facts
heet SARS-CoV-2 1 .pdfon Aug 11, 2020.

Oreshkova N., Molenaar R.J., Vreman S., Harders F.,
Oude Munnink B. B., Hakze-van der Honing R.
W., Gerhards N., Tolsma P., Bouwstra R.,
Sikkema R. S., Tacken M.G., de Rooij M. M.,
Weesendorp E., Engelsma M.Y., Bruschke C.J.,
Smit L.A., Koopmans M., van der Poel W.H., &
Stegeman A. (2020). SARS-CoV-2 infection in
farmed minks, the Netherlands, April and May
2020. Euro surveillance: bulletin Europeen sur les
maladies transmissibles=European communicable

disease bulletin. 25(23): 10.2807/1560-
7917.ES.2020.25.23.2001005.
Osterrieder N., Bertzbach L. D., Diectert K.,

Abdelgawad A., Vladimirova D., Kunec D.,
Hoffmann D., Beer M., Gruber A.D. & Trimpert J.
(2020). Age-Dependent Progression of SARS-
CoV-2 Infection in Syrian Hamsters. Viruses.
12(7): E779.

Rockx B., Kuiken T., Herfst S., Bestebroer T., Lamers
M.M., Oude Munnink B. B., de Meulder D., van
Amerongen G., van den Brand J., Okba N.,
Schipper D., van Run P., Leijten L., Sikkema R.,

Verschoor E., Verstrepen B., Bogers W.,
Langermans J., Drosten C., Fentener van
Vlissingen M., Fouchier R., de Swart R.,

Koopmans M. & Haagmans B.L. (2020).
Comparative pathogenesis of COVID-19, MERS,


https://www.vnua.edu.vn/tin-tuc-su-kien/nghien-cuu-khoa-hoc/can-lam-gi-de-dam-bao-an-toan-cho-thu-cung-trong-dich-covid-19-50918
https://www.vnua.edu.vn/tin-tuc-su-kien/nghien-cuu-khoa-hoc/can-lam-gi-de-dam-bao-an-toan-cho-thu-cung-trong-dich-covid-19-50918
https://www.vnua.edu.vn/tin-tuc-su-kien/nghien-cuu-khoa-hoc/can-lam-gi-de-dam-bao-an-toan-cho-thu-cung-trong-dich-covid-19-50918
https://www.oie.int/wahis_2/public/wahid.php/Reviewreport/Review?reportid=34054
https://www.oie.int/wahis_2/public/wahid.php/Reviewreport/Review?reportid=34054
https://www.oie.int/fileadmin/Home/MM/A_Factsheet_SARS-CoV-2__1_.pdf
https://www.oie.int/fileadmin/Home/MM/A_Factsheet_SARS-CoV-2__1_.pdf

Nguyén Vi Son, Nguyén Thi Hoa, Bui Tran Anh Dao, Bui Thi Té Nga, Nguyén Thi Hvong Giang,
Hoang Minh, Tran Minh Hai, Nguyén Thi Yén, Nguyén Thi Lan, Nguyén Hiru Nam

and SARS in a nonhuman primate model. Science.
368(6494): 1012-1015.

Sailleau C., Dumarest M., Vanhomwegen J., Delaplace
M., Caro V., Kwasiborski A., Hourdel V.,
Chevaillier P., Barbarino A., Comtet L., Pourquier
P., Klonjkowski B., Manuguerra J. C., Zientara S.
& Le Poder S. (2020). First detection and genome
sequencing of SARS-CoV-2 in an infected cat in
France. Transboundary and emerging diseases,
10.1111/tbed.13659.

Shan C., Yao Y.F., Yang X.L., Zhou Y.W., Gao G.,
Peng Y., Yang L., Hu X., Xiong J., Jiang R. D.,
Zhang H.J., Gao X. X., Peng C., Min J., Chen Y.,
Si HR., Wu J., Zhou P., Wang Y. Y., Wei H.P.,
Pang W, Hu Z.F., Lv L.B., Zheng Y. T., Shi Z.L.
& Yuan Z.M. (2020). Infection with novel
coronavirus (SARS-CoV-2) causes pneumonia in
Rhesus macaques. Cell research. 30(8): 670-677.

Shi J., Wen Z., Zhong G., Yang H., Wang C., Huang
B., Liu R., He X., Shuai L., Sun Z., Zhao Y., Liu
P., Liang L., Cui P., Wang J., Zhang X., Guan Y.,
Tan W., Wu G., Chen H. & Bu Z. (2020).
Susceptibility of ferrets, cats, dogs, and other
domesticated animals to SARS-coronavirus 2.
Science. 368(6494): 1016-1020.

Sia S.F., Yan L.M., Chin A., Fung K., Choy K.T.,
Wong A., Kaewpreedee P., Perera R., Poon L.,
Nicholls J. M., Peiris M. & Yen H.L. (2020).
Pathogenesis and transmission of SARS-CoV-2 in
golden hamsters. Nature. 583(7818): 834-838.

Sit T., Brackman C.J., Ip S.M., Tam K., Law P., To E.,
Yu V., Sims L.D., Tsang D., Chu D., Perera R.,
Poon L. & Peiris M. (2020). Infection of dogs with
SARS-CoV-2. Nature. 586(7831): 776-778.

Schlottau K., Rissmann M., Graaf A., Schon J., Sehl J.,
Wylezich C., Héper D., Mettenleiter T. C.,
Balkema-Buschmann A., Harder T., Grund C,,
Hoffmann D., Breithaupt A., & Beer M. (2020).
SARS-CoV-2 in fruit bats, ferrets, pigs, and
chickens: an experimental transmission study. The
Lancet. Microbe. 1(5): e218-e225.

Stittelaar K.J., de Waal L., van Amerongen G.,
Veldhuis Kroeze E. J., Fraaij P.L., van Baalen C.
A., van Kampen J.J., van der Vries E., Osterhaus
A.D. & de Swart R.L. (2016). Ferrets as a novel
animal model for studying human respiratory
syncytial virus infections in immunocompetent and
immunocompromised hosts. Viruses. 8(6): 168.

Su S., Wong G., Shi W., Liu J., Lai A., Zhou J., Liu
W., Bi Y. & Gao G.F. (2016). Epidemiology,
Genetic  Recombination, and  Pathogenesis
of Coronaviruses. Trends in microbiology.
24(6): 490-502.

Taylor L.H., Latham S.M. & Woolhouse M.E. (2001).
Risk factors for human disease emergence.

Philosophical transactions of the Royal Society of
London. Series B, Biological sciences. 356(1411):
983-989.

Thompson H. (2020). A cat appears to have caught the
coronavirus, but it’s complicated. Retrieved from
https://www.sciencenews.org/article/cats-animals-
pets-coronavirus-covid19 on Aug 11, 2020.

USDA (US Department of Agriculture) (2020). USDA
statement on the confirmation of COVID-19 in a
tiger in New  York. Retrieved from
https://www.aphis.usda.gov/aphis/newsroom/news/
sa_by date/sa-2020/ny-zoo-covid-19 on  Aug
11, 2020.

van Doremalen N., Lambe T., Spencer A., Belij-
Rammerstorfer S., Purushotham J.N., Port J. R.,
Avanzato V.A., Bushmaker T., Flaxman A.,
Ulaszewska M., Feldmann F., Allen E.R., Sharpe
H., Schulz J., Holbrook M., Okumura A., Meade-
White K., Pérez-Pérez L., Edwards N.J., Wright
D., Bissett C., Gilbride C., Williamson B. N.,
Rosenke R., Long D, Ishwarbhai A, Kailath R.,
Rose L., Morris S., Powers C., Lovaglio J., Hanley
P.W., Scott D., Saturday G., de Wit E., Gilbert
S.C. & Munster V.J. (2020). ChAdOx1 nCoV-19
vaccine prevents SARS-CoV-2 pneumonia in
rhesus macaques. Nature. 586(7830): 578-582.

van Landbouw M. & Voedselkwaliteit N. (2020)
Regulation on SARS-CoV-2 in connection with
public health. The Hague: Ministry of Agriculture,
Nature and Food Quality, Dutch. Retrieved from
https://www.rijksoverheid.nl/documenten/regeling
en/2020/06/03/regeling-aanwijzing-sars-cov-2-ivm
-volksgezondheid on Aug 11, 2020.

Wang L., Mitchell P. K., Calle P. P., Bartlett S. L.,
McAloose D., Killian M. L., Yuan F., Fang Y.,
Goodman L. B., Fredrickson R., Elvinger F., Terio
K., Franzen K., Stuber T., Diel D. G. & Torchetti
M.K. (2020). Complete Genome Sequence of
SARS-CoV-2 in a Tiger from a U.S. Zoological
Collection. Microbiology resource announcements.
9(22): e00468-20.

WCS (Wildlife conservation society) (2020). Update:
Bronx Zoo Tigers and Lions Recovering from
COVID-19. Retrieved from https://newsroom.wcs.
org/News-Releases/articleType/ArticleView/
articleld/14084/Update-Bronx-Zoo-Tigers-and-
Lions-Recovering-from-COVID-19.aspx on Aug
11, 2020.

WHO (World Health Organization) (2020). Novel
Coronavirus (2019-nCoV) Situation Report - 22.
Retrieved from https://www.who.int/docs/default-
source/coronaviruse/situation-reports/20200211-
sitrep-22-ncov.pdf on Aug 11, 2020.

York A. (2020). Novel coronavirus takes flight from
bats?. Nature reviews. Microbiology. 18(4): 191.

555


https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200211-sitrep-22-ncov.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200211-sitrep-22-ncov.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200211-sitrep-22-ncov.pdf

SARS-CoV-2 trén déng vat

Yu P, Qi, F., Xu, Y., Li, F., Liu, P, Liu, J., Bao, L.,
Deng, W., Gao, H., Xiang, Z., Xiao, C., Lv, Q.,
Gong, S., Liu, J., Song, Z., Qu, Y., Xue, J., Wei,
Q., Liu, M., Wang, G., Wang S., Yu H., Liu X.,
Huang B., Wang W., Zhao L., Wang H., Ye F.,
Zhou W., Zhen W., Han J., Wu G., Jin Q., Wang
J., Tan W & Qin C. (2020). Age-related rhesus
macaque models of COVID-19. Animal models
and experimental medicine. 3(1): 93-97.

Zhu N., Zhang D., Wang W., Li X., Yang B., Song J.,
Zhao X., Huang B., Shi W., LuR., Niu P., Zhan F.,
Ma X., Wang D., Xu W., Wu G., Gao G.F. & Tan
W. for the China Novel Coronavirus Investigating
and Research Team (2020). A novel Coronavirus
from patients with pneumonia in China, 2019.
The New England journal of medicine.
382(8): 727-733.

Xiao K., Zhai J., Feng Y., Zhou N., Zhang X., Zou J. J.,
Li N, Guo Y., Li X., Shen X., Zhang Z., Shu F.,
Huang W., Li Y., Zhang Z., Chen R.A., Wu Y.J.,
Peng S.M., Huang M., Xie W.J., Cai Q.H., Hou

556

FH., Chen W., Xiao L. & Shen Y. (2020).
Isolation of SARS-CoV-2-related coronavirus from
Malayan pangolins. Nature. 583(7815): 286-289.

Zhai S.L., Wei W.K., Lv D.H., Xu Z.H., Chen Q.L.,
Sun M.F., Li F. & Wang D. (2020). Where did
SARS-CoV-2 come from?. The Veterinary record.
186(8): 254.

Zhang T., Wu Q. & Zhang Z. (2020). Probable
Pangolin Origin of SARS-CoV-2 Associated with
the COVID-19 Outbreak. Current biology: CB.
30(7): 1346-1351.¢2.

Zhou P., Yang X.L., Wang X.G., Hu B., Zhang L.,
Zhang W., Si HR., Zhu Y., Li B., Huang C.L.,
Chen H.D., Chen J., Luo Y., Guo H., Jiang R.D.,
Liu M.Q., Chen Y., Shen X.R., Wang X., Zheng
X.S., Zhao K., Chen Q.J., Deng F., Liu L.L., Yan
B., Zhan F.X., Wang Y.Y., Xiao G.F. & Shi Z.L.
(2020). A pneumonia outbreak associated with a
new coronavirus of probable bat origin. Nature.
579(7798): 270-273.



