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TOM TAT

T (5ng $6 252 méu thit heo va méi trieong duwoc thu thdp tai cac lo mé,
ghi nhdn ty 1¢ hién dién cia Staphylococcus aureus trén mau thit la
16,67% va trén mau méi trieong la 39,06%. Ty 1é vy nhiém S. aureus
trén mdu thit va méi truong giita cdc co 6 nhd 1é va tdp trung khéng cé
sw khdc biét c6 y nghia thong ké. Mat dg vdy nhiém trung binh ciia S.
aureus trén mau thit la 7x10'CFU/g tai co sé nhé 1é va 3x10'CFU/g tai
co 56 tdp trung. Cdc ching S. aureus phan ldp dwoc kiém tra sw nhay
cam voi khang sinh. Két qud cho thdy, cdc ching ndy con nhay cam véi
nhiéu loai khdng sinh nhung da dé khang cao voi colistin (73,68%),

ceftazzdzme (57,89%) va tetracycline (52,63%,). Co su hién dién cia mot
50 gene md hoa dé khang khang sinh trén cac ching S. aureus thu thap,
trong do, gene tetA chiém ty I¢ cao nhdt (26,58%). Két qud nghién ciru
cho thdy sw hién dién cao ciia cdc ching S. aureus dé khang khang sinh
tai cc co s6 giét mo la moi nguy co doi voi sike khoé ngieoi tiéu ding.

Tir khoa: An Giang, co s6 giét mé, dé khang khang sinh, thit heo,
Staphylococcus

ABSTRACT

A total of 252 pork and environmental samples were collected at
slaughterhouses, the contamination of Staphylococcus aureus was
recorded at 16.67% on pork samples and 39.06% on environmental
samples. The prevalence of S. aureus on pork and the environment
samples between small-scale and centralized slaughterhouses were not
statistically different. The average contamination density of S. aureus on
pork was 7x10'CFU/g at small-scale slaughterhouses and 3x10'CFU/g
at centralized slaughterhouses. The isolated S. aureus were examined
for antimicrobial susceptibility. The results showed that they were
sensitive to several examined antibiotics but were highly resistant to
colistin (73.68%), ceftazidime (57.89%), and tetracycline (52.63%).
There was the presence of a number of antibiotic resistance genes in the
collected S. aureus strains, of which the tetA gene accounted for the
highest proportion (26.58%). The study results showed a high
prevalence of S. aureus resistant to antibiotics in slaughterhouses,
which has been a risk to consumer health.

Keywords: An Giang, antibiotic resistance, pork, slaughterhouse,
Staphylococcus
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1. GIOI THIEU

Vi khuan Staphylococcus hién dién phd bién
trong moi truong ty nhién ciing nhu trong co thé cua
dong vat, con nguoi. Vi khuén c6 thé duge phat hién
trén bé mit da, trong cac tuyén da va mang nhay cua
dong vat mau nong. Mot sb ching Staphylococcus
nhu la S. aureus dugc ghi nhén 1a nguyén nhan gay
ra cac truong hop nhiém tring ning trén nguoi,
dong vat. Vi khuan S. aureus san sinh ra nhiéu loai
enzyme va doc td lién quan dén mot loat bénh nhiém
trung va nhiém doc & dong vat va con ngudi (Harris
et al., 2002). Nhiéu béo céo da ghi nhan dong vat
san xuét thuc pham nhu heo, bo, dé, ciru,... ¢6 thé 1a
ngudn mang vi khuén S. aureus (Haag et al 2019).
Vi khuan tir dong vat co the lay sang nguoi kh1 tiép
xuc tryc tiép hodc gian tiép thong qua dich tiét hay
vay nhiém trong cac san pham nhu thit, sita. Dong
thoi, hon 4% tinh trang khang khang sinh & nguoi
dugc cho 14 ¢6 lién quan dén cac loai vi khuan co
ngudn gbc tir dong vat (Bergenstrahle, 2015).

Hién nay, viéc san xuét thit heo di va dang mo
rong trén toan cau do gia tri kinh té va dinh dudng.
Do d6, viéc han ché su gia ting vi khuén khéang
khang sinh trong thit heo va cac san pham ché bién
1a mot trong nhitng mdi quan tim chinh cia ngudi
chan nudi, cac nha hoach dinh chinh sach thuc
pham, cac bén lién quan va ngudi tiéu dung. Van dé
nay dwoc nhan manh khi nhu cau tiéu thyu cac san
pham thit an toan ngay cang ting (Bae et al., 2022).
Ngoai ra, trong qua trinh giét mo, ngudn iy nhidm
vi sinh vat trén than thit c6 thé dén tir dwdng tiéu hoa
ctia dong vat hodc tir moi truong giét mo, bao gom
ca co s6 vat chat va nhan vién. Do dé, viée giam sat
than thit va moi truong 10 mo dé phét hién cac vi
sinh vat co thé anh hudng dén sirc khoe cong dong
1a rat quan trong (Lin et al., 2009).

Nghién ctru trudc day tai Nigeria da ghi nhan sy
hién dién cao cua S. aureus trén than thit heo trong
céc giai doan giét mo, ¢6 thé 1én dén 22,00% va cac
ching nay déu c6 thé mang gene doc Iuc giy ngd
doc thyc pham trén ngudi (Adikwu et al., 2019).
Han Quéc cling da ghi nhan ty 1€ hién dlen cao
(16,40%) cua S. aureus trén than thit va cong nhan
tai cac co so giét mo. Trong d6, cé su hién dién cua
nhiing chung dé khang khang sinh methicillin, gay
de doa strc khoe cong déng (Moon et al., 2015). Tai
ddng bang séng Ctru Long, bdo cao cua Ly &
Nguyen (2016) trén cac mau thit heo thu thap tai 1o
md, cho va siéu thi tai Can Tho, An Giang va Vinh
Long cho thay mirc &0 nhidm vi khuan S. aureus trén
thit & phuwong thirc giét mé thu céng cao hon phuong
thirc giét md ban thu cong gip 10,5 1an. Tuy nhién,
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cac nghién ciru vé sy dé khang khang sinh cua S.
aureus con han che thong tin trong va ngoai nudc,
ngoai trir tinh hinh dé khang methicillin.

Tai An Giang, bén canh céc co s¢ glet mo tap
trung dugc dau tu méi, hién tai van con nhiéu co s¢
giét m6 nho 1¢, diéu kién ha ting chua dat tiéu chuan
v€ sinh thi y. Day 1a nguy co lam phat tan, Vay
nhlem c4c mam bénh 1én than thit va moi truong giét
md, gdy nguy hai cho strc khoe nguoi tiéu dung. Do
d6, nghién ciru nay duoc thuc hién nham budc dau
danh gia sy vdy nhiém, dé khang khang sinh cta vi
khuén S. aureus, mot tac nhan giy ngd doc thuc
phim nguy hlem trén nguoi, trén than thit heo va
mbi truong giét md tai cac co so giét md nay Két
qua nghién ctru 13 thong tin hitu ich cho viéc kiém
soat v¢ sinh tht y va bao v€ suc khoe cho nguoi
tiéu dung.

2. PHUONG PHAP NGHIEN CUU

2.1. N¢i dung nghién ciru

— Phan 1ap va dinh luong vi khuan S. aureus
véy nhidm trén thit heo va méi truong giét mé.

— Kiém tra sy nhay cam dbi v6i khang sinh va
xéc dinh ty 1¢ hién dién cua cac gene mé hoa sy dé
khéang khéang sinh trén cac chung vi khuan S. aureus
phan 1ap duogc.

2.2. Phuong phap nghién ciru

2.2.1. Phwong phdp ldy mdu

o Mau thit twoi: phuong phap liy mau, s6 mau
can lay va bao quan mau dugc thuc hién theo QCVN
01-4:2009/BNNPTNT (Ministry of Agriculture and
Rural Development, 2009).

— Mau nudc: st dung binh vo trung dé dung
mau nudc, 1ay tai voi nude (nude ngudn), bé chira
(nuédce sir dung giét mo) va nude thai.

— Mau nén chubng, san giét mo: ding tam
bong vo trung phét deu 1én 4 goc chuong (miu nén
chudng), bé mat san giét md (mau san md) véi dién
tich 10 x 10 cm*mau, dua vao moi trudng chuyén
ché Cary Blair, ghi ky hiéu mau.

— Mau tay cong nhén, dao giét mo: dung tam
bong vo trung phét ca hai ban tay, tir long ban tay
den dau cac ngén tay, ca hai mat ban tay. Déi véi
mau dao md, phét ca hai mit dao giét mo. Pua vao
moi truong Cary Blair, ghi ky hiéu mau.

Trong nghién ctru nay, mau dugc thu thap tai 2
co sO giét md nho 1é va 2 co s& giét md tap trung tai
huyén Thoai Son va Chau Thanh, tinh An Giang tir
thang 11/2020 dén 08/2021. Tong sb lwong mau thu
thap (n = 252) bao gém: thit heo (n = 60), nén
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chudng (n= 36), san giétmd (n= 36), tay cong nhan
(n=24), dao mo (n=24), nudc nguodn (n =24), nude
bé chira (n = 24), nudc thai (n = 24).
2.2.2. Phwong phdp phan ldp va dinh heong vi
khuan Staphylococcus aureus

Dinh luong S. aureus bang phuong phap dém
khuén lac theo tiéu chudn Viét Nam, TCVN
4830:2005 (ISO 6888-1:1999 with Amendment
1:2003) (Ministry of Science and Technology,
2005). Vi khuan S. aureus trén thit heo va moi
truong giét md dugc dinh lugng va phan lap trén
moi truong chon loc BP (Baird-Parker, Merck,
Diic). Cac khuan lac nghi ngd duoc kiém tra kha
ning gay dong huyét twong tho va cac dic tinh sinh
hoa theo TCVN 4830:2005 trudce khi thue hién cac
thi nghiém tiép theo.

2.2.3. Phwong phdp kiém tra sw dé khdng khing

sinh ciia vi khudn Staphylococcus aureus

Kiém tra tinh nhay cam ddi v6i khang sinh cua
vi khuan S. aureus bang phuong phap khuéch tan
trén thach cua Kirbry-Bauer (Bauer et al., 1966).
Puong kinh vong vo khuan theo tiéu chuan cua
CLSI (2020) dugc str dung dé danh gia mirc d6 nhay
hay dé khang khang sinh cta vi khuan. Néu két qua
vong vo khuan 1a trung gian thi dugc tinh 1a nhay
cam voi khang sinh do.

Dia khang sinh chuan (Nam Khoa Biotek, Viét
Nam) duogc su dung bao gom:
amoxicillin/alavulanic acid (20/10 pg), ampicillin
(10 pg), amikacin (30 pg), cefuroxime (30 pg),
ceftazidime (30 pg), colistin (10 pg),
chloramphenicol (30 pg), doxycycline (30 pg),
genetamicin (10 pg), levofloxacin (5 pg), ofloxacin
(5 ng), streptomycin (10 pg), tetracycline (30 pg).

Escherichia  coli  ATCC 25922  va
Staphylococcus aureus ATCC 25923 duoc st dung
dé 1am mau ddi ching trong nghién ctru nay.

2.2.4. Phwong phdp xdc dinh gene ma hod su de

khing khang sinh cia vi  khudn
Staphylococcus aureus phan lap duoc

Phuong phap PCR dugc sir dung dé xéac dinh su
hién dién cua 4 gene ma hoa sy d€ khang sinh pho
bien trong thu y bao gom tetA, blarew, sulll va gnrA.

Tach chiét DNA cua vi khuin S. aureus dugc
thue hién bang bd kit ISOLATE II Geneomic DNA
kit (Bioline, My) theo hudng dan ctia nha san xuat.

Trinh ty nucleotide ctia cac cap moi va trong
luong phén tir (bp) cta cac san pham PCR trong
nghién ciru dwa trén cac cong bo trude day: retd
(Abdelgader et al., 2018), gnrA (Cattoir et al., 2007),
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sulll (Saenz et al., 2004), blarey (Jouini et al.,
2007). San phdm PCR duwoc dién di trén thach
agarose 1,5%, nhudm vai ethidium bromide va chup
hinh duéi tia UV dé xéac dinh su hién dién cua gene
can khao sat.

Dbi chimg dwong 1a cac chung S. aureus dugc
phan 1dp trudc day trén gia suc va dugc luu trir tai
phong thi nghiém An toan thuc pham Thu y, Khoa
Thu y, Truong Nong nghiép, Trudong Dai hoc Can
Tho.

2.2.5. Phwong phdp xit Iy 56 liéu

S lidu duoc thu thap va xir ly bang phan mém
Microsolf Excel 2020. Phan tich thong ké bing phép
thir Chi-square Test cia phan mém Minitab 17, &
muc y nghia 95%.

3. KET QUA VA THAO LUAN

3.1. Sw vdy nhiém cia vi Khuin

Staphylococcus aureus trén thit heo va
trong moi trwedong giét mo

Ty 1¢ hién dién cua vi khuén S. aureus & cac co
so giét md chiém ty 1& cao (33,73%), dong thoi S.
aureus viy nhiém trén miu méi trudng cao hon trén
mau thit heo (P<0,05) tai cac co so giét mb nho 18
va tap trung (Bang 1). Qua thuc té khao sat, su vay
nhidm vi khuan 1én than thit gia stic ¢6 thé do ngudn
nude tir nude sir dung (nuée giéng khoan, nude
song) chwra qua hé thong xtr 1y tai cac co sé giét md
nay. Ngoai ra, cac thung chtra nudc dung qua trinh
giét mo khong duoc vé sinh thudng xuyén, ¥ thirc
clia cong nhén trong qué trinh sir dung ciing c6 thé
1a nguyén nhan 1am vay nhiém S. aureus 1én than
thit v méi truong giét mb. Nghién ciru ty 18 luu
hanh cta vi khuan S. aureus & Trung Qudc cho thiy
ty 16 vay nhidm cta S. aureus trén thit heo, moi
truong giét mo chiém ty 18 tir 6,49% dén 35,80%
(Dong et al., 2023; Zhou et al., 2020). Diéu nay cho
thay S. aureus thuong xuyén vay nhiém trén thit va
moi trudng giét md, c6 kha nang gy nguy hiém dén
strc khoe nguoi tiéu dung.

Két qua nghién ctru con cho thiy ty 1¢ vy nhidém
vi khuan S. aureus trén céc loai mau moi trudng dao
dong tir 16,67% dén 58,33% (Bang 2) va khong ¢
su khac biét giira cic mau nay tai co s nho 1é va co
sO tap trung (P>0,05). Theo Harrigan and McCance
(1976), su hién dién cua vi khudn S. aureus trén moi
truong phan anh tinh trang vé sinh kém trong cac
cong doan tai co so giét mo. S. aureus 1a vi khuin
thuong hién dién trén da, 16ng, niém mac mii, hau
hong ciia cong nhén giét md, ché bién thit, cung nhu
chinh ban than gia siic d@ mang trung va bi glet mo
trong diéu kién vé sinh kém. Cong nhan giét md,
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ngudi buén ban mang bénh duong hé hip, viém da
¢6 mu 14 nguyén nhan 1ay nhidm cha yéu cho san
pham (Philip, 2002). Nghién ctru cua Ivbule et al.
(2017), ty 1¢ vy nhiém S. aureus trén co s& giét mod
tai Latvia dao dong tur 8,00-88,6% tuy theo co s0,
vay nhiém trén tay cong nhan (21,10%) va thit heo
(6,70%). Vi thé cac co s& giét mo phai can chay
khau v¢ sinh sat trung va c6 bién phap kiém soat cac
tac nhén lam vay nhiém S. aureus trong moi truong
glet mo.

3.2. Mat dd Staphylococcus aureus trén mau
thit gia suc tai cac co sé giet mo nhé 1é
va tap trung

Tién hanh dinh luong vi khuan S. aureus theo
TCVN 4830:2005, két qua thé hién tai Bang 3 cho
thdy, mat do vi khuan S. aureus trén thit tai cac co
s& giét md nho 1é va co sé tap trung thi khong co su
khac biét (P>0,05). Thyc té khao sat ghi nhén,
nguyén nhén c6 thé 1a do day chuyén glet mé cua
hai hinh thirc nho 1é va tap trung con nhiéu dlem
bat cap, chua tuan thu nghiém ngit quy trinh giét
md. Ngoai ra, than thit ciing c6 thé bi vay nhiém vi
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khuan tir chit chira duong tiéu hoa bi phat tan ra
ngoai moi truong va cong nhan di qua lai tir khu nuo6i
nhét heo dén khu giét mo, 1am ndi tang nén gay vay
nhiém 1én thit. Trudc day, theo TCVN 7046:2009
(Ministry of Science and Technology, 2009) thi gigi
han t6i da cia S. aureus trén thit tuoi 1a 102 CFU/g.
Tuy nhién, theo TCVN 7046:2019 vé thit twoi
(Ministry of Science and Technology, 2019) thi
khong con ban hanh giéi han quy dinh vé su hién
dién cua S. aureus. Tuy vy, sb luong hién dién cua
S. auerus trén thit troi cang cao cang lam tang nguy
co ngd doc thuc phdm cho ngudi tiéu dung. Theo
nghién ctru cia Nguyen (2015) thi mic do vy
nhiém S. aureus 1a 1,83 va 2,04 logCFU/g trén thit
heo tai céc cong ty xuat nhap khau suc san va tiéu
thu noi dia ¢ tinh Thira Thién Hué. Klaharn (2021)
cting ghi nhdn mat do vay nhiém S. aureus trén thit
& cac 10 mod & Thai Lan 1a 1,48+0,75 logCFU/g, c6
su khac biét gitra cac 1o mo cong suat thap va cong
suét cao. Két qua trong nghién ctru nay cho thay can
¢6 bién phap vé sinh, kiém soat chit ché mat d6 vay
nhlem i khudn S. aureus trén thit tai cic co so
giét mo.

Bang 1. T¥ 1¢ hién dién vi khuin Staphylococcus aureus trén thit heo va méi truong tai cac co' sé giét

mo nhé 1é va tap trung tai An Giang

Déi twgngkhao Co s6 nhé 1é Co sé tap trung Tong

sat SMKS SMDT Tylé(%) SMKS SMDT Tylé (%) SMKS SM DT Ty l&(%)

Thit heo 30 6 20,00 30 4 13,33 60 10 16,67

Maoi truong 96 39 40,63 96 36 37,50 192 75 39,06
P<0,05 P<0,05 P<0,05

Tong 126 45 35,71 126 40 31,75 252 85 33,73

SMKS: s6 mau khdo sat; SMDT: 56 mau dwong tinh

Bang 2. Ty 1¢ hién dién vi khuén Staphylococcus aureus trén cac miu mdi truomng tai cic co sé giét md

Loai miu Co s6 nho 1é Co s tap trung
: SMKS SMDT Ty 18 (%) SMKS SMDT Ty 1& (%)
Nén chudng 18 9 50,00 18 7 38,89
San giét mo 18 8 44,44 18 7 38,89
Tay cong nhan 12 5 41,67 12 7 58,33
Dao md 12 4 33,33 12 3 25,00
Nuée ngudn 12 3 25,00 12 2 16,67
Nudce bé chira 12 5 41,67 12 4 33,33
Nuée thai 12 5 41,67 12 6 50,00
P>0,05 P>0,05
Tong 96 39 40,63 96 36 37,50

SMKS: s6 mau khao sat; SMDT: s6 mau duong tinh

Két qua Bang 4 cho thiy, mat d6 vy nhiém vi
khuén S. aureus 1én cac mau moi truong (tay cong
nhan, dao mé, nudc nguén, nudce thai) tai cac co so
giét mb nho 1é va tap trung khong co su khac biét co
¥ nghia théng ké (P>0,05). Két qua chimg t6 ca hai
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hinh thirc giét mé tha cong va ban thu cong tai cac
co s& khao sat déu chwa dam bao an toan, mdi
truong giét mb chua dugc kiém soat chat chg, hé
thong quan ly chat luong chua hoat dong dong bo.
Bén canh d6, két cau ha tang, day chuyén giét mo
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chua dugc dau tu ding mirc cling gop phan lam viy
nhlem Tuy nhién, cac yeu t6 moi truong khac nhu
nén chudng va san glet mo cua hai co s¢ tap trung
c6 mat do Vay nhiém vi khuén S. aureus thap hon
hai co s¢ nho 1é v6i khac biét co ¥ nghia thong ké
(P<0,05). Nguyén nhéan chinh cta su khac biét la do
san giét mo ciia co s tap trung dugc lam bang vi
thép khong gi, c6 d6 cao thich hop con co s6 nho 1¢
thi san nam ngay dudi mat dat, khong c6 do dbc 1am
nudc, chat thai dong lai trén san. Nén chudng co s&
nho 1¢ 16i 16m, vé sinh kém lam vi khuén dé dang
khu trt, gia ting mat do, nén muc vy nhiém trén
nén chudng cao hon cac co sé con lai. Mt khac,
cac o 8O déu co khu nuéi nhét dong vat chd glet
md, khu lam long gan khu pha I6c thit, tir d6 tao diéu
kién cho sy lay nhiém chéo gitta than thit va moi
truong glet mo. Theo Nguyen (2013), khao sat su
vay nhiém S. aureus & co s& glet mo gia suc tap
trung huyén An Binh, thanh phd Cao Lanh, cho murc
d6 nhiém S. aureus trén moi trudong bao gom nudc
su dung, san giét md, nén chudng, dao md, tay cong
nhan lan Iwot 1a 2,82; 3,46; 4,04, 2,76; 2,76
logCFU/ml/dm?.

Bén canh nhimng yéu t6 tham gia vao viéc vay
nhiém Ién than thit nhu trén thi cac phy pham sau
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khi giét mo khong dugc xu ly tot ma thai ra moi
truong, chay xudng séng va ngam xuong dat dén
mach nu6e ngdm anh huong dén ngudn nudc lay tir
giéng khoan. Viéc xir Iy nudc thai khong dam bao 1a
ngudn luu trix S. aureus trong ty nhién. Theo két qua
nghién ctru thi vay nhiém S. aureus miu nudc thai
cao, dao dong tir 7,9x10? dén 1,5x10° CFU/ml. Vi
thé, viéc quan 1y, kiém tra nang cp hé thong xur ly
nudc thai ding tiéu chuan, phai duoc cic co sd quan
tam thyc hién dé giam thiéu mirc d6 6 nhim ngudn
nude mat, nude ngdm lam giam vay nhiém 1én moéi
truong cua chinh co s& va bao vé suc khoe
cong dong.
Biang 3. Mat dd vAy nhiém vi Kkhuén
Staphylococcus aureus trén miu thit gia
stc tai cac co s giét md

MGt dé viy nhiém

Co sé giét mdé Pon vi

X+ SD
Nho 1é CFU/g 7,0x10'+0,53
Tép trung CFU/g 3,0x10'+0,20

P>0,05

X: mat do trung binh; £SD: d¢ léch chuén

Bing 4. Mat d9 vi khuan Staphylococcus aureus trén cic miu moi trudng tai cic co s& giét mo nhé

1é va tap trung

Loai miu Don vi Co sé nhé 1é X+ SD Co s6 tap trung X+ SD
Nén chudng CFU/dm? 1,7x10°+0,61° 4,2x10%£0,49°
San giét mo CFU/dm? 9,1x10%+0,432 2,2x10%+0,52°
Tay cOngnhan CFU/dm? 2,4x10%+0,272 1,3x10%+0,29°
Dao md CFU/dm? 6,2x10%+0,732 1,8x10%£0,28?
Nuée ngudn CFU/ml 8,0x10'+0,14 1,0x10%£0,12¢
Nudce bé chira CFU/ml 1,7x10%£0,25% 1,5x10%£0,232
Nuée thai CFU/ml 1,5x10+0,58° 7,9x10%+£0,49°

:I'mdt @3 nhiém trung binh, £SD: d¢ léch chudn; cdc chit s6 mil trong ciing mét hang néu giong nhau thi khdc nhau

khéng c6 y nghia thong ké véi P>0,05.

3.3. Két qua khio sat sy dé khang khang sinh
ciia vi khuén Staphylococcus aureus trén
thit va méi truong giét mo

Tir 79 mau duong tinh v6i S. aureus trén thit va

mdi truong giét md chon 19 mau dai dién cho cac
co s6 giét md, loai mau dugc liy ting dot khao sat,
va dai dién cho tirng nhém miu duong tinh dé tién
hanh kiém tra sy d& khang véi 13 loai khang sinh.
Két qua kiém tra sy dé khang khang sinh dwoc thé
hién qua Bang 5 va Bang 6.

Két qua Bang 5 cho thy vi khuan S. aureus con
nhay cam rdt cao v6i nhiéu loai khang sinh nhu
doxycycline va amoxicillin/clavilanic acid (100%),
ofloxacin (94,74%), cefuroxime (94,74%) va
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streptomycin (89,47%). Tuy nhién, S. aureus da dé
khang cao nhit véi colistin (73,68%), ké dén 1a
ceftazidime (57,89%), tetracycline (52,63%) va
chloramphenicol (42,11%).

Ngoai thit gia suc, gia cam va cac san phim tir
chiung duoc xem 1a nguén chira rt quan trong cua
mot sb vi khuan gy bénh thi moi truong giét mo
chira nhidu phu pham, chat thai ciing 1 noi tra 4n
ctia nhidu chiing vi khuan, trong d6 c6 S. aureus giy
bénh. Vi khuén gia ting mat do, thich nghi thoi gian
dai ¢ diéu kién kém vé sinh va mirc dé khang moi
truong, dé khang khang sinh ting cao. Theo Wu et
al. (2018), cac chung S. aureus phan lap duoc tu
cac mau thit ban 1é (heo, ga, bo,...) c6 kha ning dé



Tap chi Khoa hoc Pai hoc Can Tho

khang cao voi cac khang sinh nhu ampicillin
(85,4%), penicillin (84,6%), erythromycin (52,7%),
tetracycline (49,3%), kanamycin (45,3%). Nghién
ctru cua Ivbule et al. (2017), ¢6 98,20% s6 ching S.
aureus phan lap dugc tir 10 mo heo ¢ Latvia dé
khang voi  penicillin, tetracycline (69,10%),
clindamycin (65,50%), gentamycin (50,90%) va
trimethoprim/sulphamethoxazole (40,00%). Dong
thoi, theo nghién ctru cia Momoh et al. (2018), cac
chung S. aureus phan 1ap tir heo va cong nhan tai 10
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md & Nigeria déu dé khang cao v6i khang sinh beta-
lactams (97,00%), tetracycline (62,00%) va
sulfonamide (52,00%). Cac nghién ctru nay khing
dinh vé tinh trang nhiém S. aureus & co s& chin
nudi, co so giét mo gia suc va sy luu hanh coa cac
chung khang khang sinh trén thit, moéi truong &
nhiéu noi khac nhau lam ting ap lyc chon loc 1én
vi khuan dan t6i xuat hién nhiéu chung S. aureus da
khang thudc khac nhau theo ting khu vuc.

Bing 5. Két qua kiém tra sy dé khang khang sinh ciia vi khuin Staphylococcus aureus trén thit va méi

trudng tai cac co so giét mé (n=19)

A . . L ea Nhay Khang
Tén khang sinh Ky higu S6 mau TV 18 (%) Sémiu Ty I8 (%)
Colistin Co 5 26,32 14 73,68
Ceftazidime Cz 8 42,11 11 57,89
Tetracycline Te 9 47,37 10 52,63
Chloramphenicol Cl 11 57,89 8 42,11
Ampicillin Am 17 89,47 2 10,53
Levofloxacin Lv 17 89,47 2 10,53
Genetamycin Ge 16 84,21 3 15,79
Streptomycin Sm 17 89,47 2 10,53
Ofloxacin of 18 94,74 1 5,26
Cefuroxime Cu 18 94,74 1 5,26
Doxycycline Dx 19 100,00 0 0,00
Amoxicillin/clav.acid Ac 19 100,00 0 0,00
Amikacin Ak 18 94,74 1 5,26

Bang 6. Kiéu hinh da khang véi khang sinh cia vi khuan Staphylococcus aureus (n=19)

S6 khang sinh khang Kiéu hinh khing S6 chiing Ty 1€ (%)

Cl+Co 1 5,26

2 Cot+Cz 1 5,26
Te+ Cl 1 5,26

Co+tAm+Cz 1 5,26

Te+Co+Ge 1 5,26

3 Lv+Co+Cz 1 5,26
Co+Ge+Cz 1 5,26

Cl+Sm+Co 1 5,26

Te+Cl+Cu+Ak 1 5,26

4 Sm+Co+Am+Cz 1 5,26
Te+Cl+Co+Cz 1 5,26

Te+CIH+Lv+Of 1 5,26

6 Te+Cl+Sm+Co+Ge+Cz 1 5,26
Tong 13 68,42

Két qua Bang 6 cho thdy cac ching S. aureus
phan 14p trén thit va méi truong giét mé dé khang tir
1 dén 6 loai khang sinh, c6 13/19 mau da khang voi
khéang sinh chiém ty 1& 68,42%. Trong céc kiéu hinh
da khang thuong c6 mat cua colistin, ceftazidime va
tetracyline. Do diéu kién co s¢ vat chét, trang thiét
bi cta phan 16n cac co sé giét md déu khong dap
ung yéu cAu vé vé sinh tha y, an toan thuc phém va
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cong tac v¢ sinh sat trung cling chua dam bao dung
v6i quy dinh nén day 1a mot trong nhimg noi ton
chira va phat tan cac ching vi khuan da khang khang
sinh ra moi trudong. Theo nghién curu ctia Sineke et
al. (2021), tat ca 97 chung S. aureus phan l1ap dugc
& trai chan nuéi heo mién Nam, Chau Phi déu dé
khang it nht 1 loai khang sinh, d& khang cao nhat
v6i erythromycin va clindamycin (84,50%), dé
khang thap nhit véi amikacin (2,10%). C6 82,40%
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tuong tmg 80/97 mau phan lap la chung da khang
khang sinh. Ciing theo nghién ctru nay khing dinh,
S. aureus d& khang hau nhu toan bd khang sinh
nhom beta-lactam va vancomycin. Zhou et al.
(2020), nghién ctru dic diém cic ching S. aureus
phén 1ap tr heo khoe manh, heo bénh va moi truong
tai co so giét mé, cho va trang trai & Trung Quéc
cho théy, tit ca cic chung S. aureus déu nhay cam
véi linezolid va vancomycin. Tuy nhién, 66,70%
mau phan 1ap da khang thudc do biéu hién khang véi
ba loai khang sinh tr¢ 1én va ty 1€ khang cao véi
penicillin, tetracycline, clindamycin va
clarithromycin. Do d6, ngoai ngu6n goc heo giét md
thi moi trudong glet md 1a yéu t6 quan trong trong
viéc ton trit va vy nhidm cac chung da khang khang
sinh trén cac san pham suc san.

3.4. Két qua ty 1¢ hién dién ciia mdt sé gene
dé Kkhang khang sinh cia vi khuin
Staphylococcus aureus tai cic co s&
giét mb

Két qua kiém tra su hién dién cta mot sb gene

dé khang khang sinh va kiéu hinh ghép gene d&
khang cuia cac chiing S. aureus trén mau thit heo va
moi truong tai cac co sé giét md duoc thé hién qua
Béang 7 va Bang 8.

Bang 7. Ty I¢ hién dién ciia mdt s6 gene dé khing

khang sinh ciia vi khuin Staphylococcus
aureus phan lap tai cac co so giét md

(n=79)
Gene dé khiang S6 miu dwong tinh Ty 1¢ (%)
tetd 21 26,58
blaTEM 9 11,39
sulll 17 21,52
gnrd 8 10,13
P<0,05

Qua kiém tra sy hién dién 4 gene dé khang khang
sinh cla cac chung S. aureus dugc phén lap trén
thit heo va maéi truong tai cac ¢ sé giét md (Bang
7) cho thiy gene et chiém ty 1¢ cao nhit (26, 58%),
ké dén 1a sulll (21,52%), blaTEM (11,39%) va thap
nhat 1a gnr4 (10,13%). Diéu nay c6 thé 1a do ngudn
gbc cua vi khuan S. aureus tir heo tai cac trai dugce
dem dén giét md va sy ton luu cac chung vi khuan
trong moi truong giét mo. Theo nghién ctru clia Xu
etal. (2014) vé cac dic diém khang khang sinh, kiéu
hinh va kiéu gene ctia 78 ching vi khuén S. aureus
phan 1ap tir thuc pham ¢ Thuong Hai thi sy hién
dién cia cac gene khang twong ddi cao nhu
blaTEM (80,8%), ermB (41,0%). Nghién ctru con
khing dinh ty 1& khang khang sinh la tuong quan
dang ké vai cac loai thuc pham co cac ching phan
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lap tir thit va sita twoi séng khang khang sinh cao
hon cac chung tir thuc phdm va rau qua déng lanh.
Theo mét sb nghién ctru khac, Dong et al. (2023) ghi
nhan c6 89/1371 mau dong vat & Trung Khanh
nhidm S. aureus, cac chung nay d& khang cao voi
penicillin (93,30%) va ampicillin (92,10%), nhung
nhay cam hon v6i amikacin va ofloxacin, do ty 1¢
khang cua hai loai thuc nay dudi 10%. C6 86/89
mau dwong tinh véi gene blaTEM chiém ty 1¢
96,60% va c6 mot ching phan 1ap tir mau ga khong
chira gene blaTEM. Nghién ctru cua Youssif et al.
(2021) vé céc gene de khang cua vi sinh vat, bao
g0m S. aureus, trong mau sira bo bi viém vii cén lam
sang ¢ ving Fayoum, Ai Cap chi ra rang, kha ning
khang cac tetracycline 1a do gene tetK hoac tetA, kha
nang khang f-lactam (penicilin) 1a do gene blaZ va
blaTEM. Vikhuén S. aureus 12 mot mam bénh nguy
hiém & ngudi, gy nhiém trung bénh vién va ngd doc
thuc pham. Sy lay truyen S. aureus khang khang
sinh giita cdc san pham thuc pham va con nguoi da
tré thanh mot van dé nghiém trong. Do do6, can phai
giam sat S. aureus thong qua chudi cung g thyc
phim (Xu et al., 2014).

Bang 8. Kiéu hinh ghép gene dé khang khang
sinh ctia vi Khuin Staphylococcus aureus
trén thit va moéi trwong tai cac
co sé giét md (n=79)

Sb gene da Kiéu hinh ghép Sé chiing T§ I¢ (%)

khang gene DPKKS

2 tetA+sulll 5 6,33
gnrA+blaTEM 4 5,06
Tong 9 11,39

Két qua Bang 8 cho thdy c6 su xuét hién cia 2
kiéu hinh da khang tetA+sulll (6,33%) va
gnrA+blaTEM (5,06%). Ty 1€ hién dién ctia 4 gene
dé khang khang sinh con twong dbi thap nhung van
¢6 hién tuong da khang xay ra. Sy da dé khang
khang sinh cua vi khuan c6 thé dat dugc thong qua
céc co ché noi tai hodc thu nhan. Chung c6 kha nang
tich hop on dinh, nhiéu gene mdi, dac biét 1a gene
khang thudc vao cac ving cua cac DNA khéc chi
trong mot 1an trao doi. Cac gene khang thudc & vi
khuan c6 thé ¢ dugc thong qua dot bién tu nhién va
duoc chuyén sang thé hé tiép theo hodc do su lién
hop, tai nap hodc dot bién gene khang thudc giita
cac vi khuan khac nhau (Sommer et al., 2017). Hon
nira, mot sb gene khang khang sinh c6 vé gidng nhur
gene khang thudc thim lang thuong khong biéu hién
hodc biéu hién & muc do thép, ngay ca khi tiép x0c
v6i khang sinh (Stasiak et al., 2021). Van dé da
khang khang sinh 1a mét trong nhitng thi thach to
16n cho viéc kiém soat mam bénh ¢ co s& giét mo.
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Co s¢ giét mé 1a khau cudi cung trude khi xuét thit
cho nguoi tiéu dung. Su hién dién cia mdm bénh
trén san pham thit twoi sdng 1a mot khau quan trong
cho viéc truyén lay ching da khang sang nguoi. Vi
vay, khau v¢ sinh, an toan thuc phém phai dugc
dit ra hang dau, cong nghé va quy trinh giét mo phu
hop mang tinh quyét dinh cho sy an toan cua thuc
pham viéc chon cong nghé va quy trinh phu hop 1a
vén dé dit ra cho co so giét mo.

4. KET LUAN

Vi khuan S. aureus Vay nhlem cao (33,73%) trén
than thit heo va méi trudng giét md tai cac co giét
md nho 1é va tap trung tai tinh An Giang. Sy hién
dién v6i mat do cao cua S. aureus trén thit va cac
yéu t6 mdi trudong cho thiy mbi nguy co giy bénh
ngd doc thuc phdm cho nguoi tiéu ding ciing nhu
su méat an toan vé sinh thuc phém tai cac co sé nay.

TAI LIEU THAM KHAO (REFERENCES)

Abdelgader, S. A., Shi, D., Chen, M., Zhang, L., A.
Hejair, H. M., Muhammad, U., Yao, H., &
Zhang, W. (2018). Antibiotics resistance genes
screening and comparative genomics analysis of
commensal Escherichia coli isolated from
poultry farms between China and Sudan. BioMed
Research International, 2018(1), 5327450.
https://doi.org/10.1155/2018/5327450.

Adikwu, A. A., Okolocha, E. C,, Luga, . 1., &
Ngbede, E. O. (2019). Microbial hazards
associated with pig carcasses and molecular
detection of enterotoxigenic Staphylococcus
aureus at different stages of the slaughter
process. Sokoto Journal of Veterinary Sciences,
17(1),27-37.
https://doi.org/10.4314/so0kjvs.v17i1.4

Bae, D., Macoy, D. M., Ahmad, W., Peseth, S., Kim,
B., Chon, J., Ryu, G. R., Ban, G., Kim, S. A,
Kang, H. J., Moon, J. S., & Kim, M. G. (2022).
Distribution and characterization of antimicrobial
resistant pathogens in a pig farm, slaughterhouse,
meat processing plant, and in retail stores.
Microorganisms, 10(11), 2252.
https://doi.org/10.3390/microorganisms10112252

Bauer, A. W, Kirby, W. M. M, Sherris, J. C, &
Turck, M. (1966). Antibiotic susceptibility
testing by a standardized single disk method.
American Journal of Clinical Pathology, 45,
493-496.
https://doi.org/10.1093/ajcp/45.4 1s.493

Bergenstrahle, K. (2015). Characterization of
coagulase positive Staphylococci from beef
carcasses from Swedish slaughterhouses (Master
thesis). Uppsala Universitet.

Cattoir, V., Poirel, L., Rotimi, V., Soussy, C., &
Nordmann, P. (2007). Multiplex PCR for

108

Tép 60, S6 5B (2024): 101-110

Ngoai ra, cac ching S. aureus ndy con dé khang véi
nhidu loai khang sinh va mang cac gene mi hoa dé
khang khang sinh dugc st dung phd bién trong thu
y va nhan y. Diéu nay cho thay kha ning gay ra tinh
trang lay truyén hién tugng dé khang khang sinh cho
vat nudi ciing nhu tac dong dén sirc khoe cong dong
tai An Giang va khu vuc khac. Do do, can co bién
phap nang cao vé sinh thi y tai co s giét mo va
quén 1y sy luu hanh, phat tin cta vi khuan dé khang
khang sinh, trong d6 ¢6 S. aureus, nham bao vé strc
khoe nguoi ti€u dung.
LOI CAM TA

Nhém tac gia xin chan thanh cam on sy hd trg
cta Chi cuc Chan nudi va Thi y tinh An Giang trong
viéc thyc hién nghién clru nay.

detection of plasmid-mediated quinolone
resistance qnr genes in ESBL-producing
enterobacterial isolates. Journal of Antimicrobial
Chemotherapy, 60(2), 394-397.
https://doi.org/10.1093/jac/dkm204

CLSI. (2020). Performance standards for
antimicrobial susceptibility testing 30 ed.
M100-S24. Clinical and Laboratory Standards
Institute, 34(1), 226.

Dong, Q., Wang, Q., Zhang, Y., Chen, Y., Wang, H.,
& Ding, H. (2023). Prevalence, antimicrobial
resistance, and staphylococcal toxin genes of bla
TEM-1a-producing Staphylococcus aureus
isolated from animals in Chongqing, China.
Veterinary Medicine and Science, 9(1), 513-

522 .https://doi.org/10.1002/vms3.1028

Haag, A. F., Fitzgerald, J. R., & Penadés, J
R. (2019). Staphylococcus aureus in animals.
Microbiology Spectrum, 7(3).
https://doi.org/10.1128/microbiolspec. GPP3-
0060-2019

Harrigan, W. F., & McCance, M. E. (1976).
Laboratory Methods in Food and Dairy
Microbiology. London, Academic Press, pp 335.

Harris, L., Foster, S., & Richards, S. (2002). An
introduction to S. aureus, and techniques for
identifying and quantifying S. aureus adhesions
in relation to adhesion to biomaterials review.
Journal of European Cells and Materials, 4, 39-
60. https://doi.org/10.22203/eCM.v004a04

Ivbule, M., Miklasevics, E., Cupane, L., Berzina, L.,
Balins, A., & Valdovska, A. (2017). Presence of
Methicillin-resistant Staphylococcus aureus in
slaughterhouse environment, pigs, carcasses, and
workers. Journal of Veterinary Research, 61(3),


https://doi.org/10.4314/sokjvs.v17i1.4
https://doi.org/10.3390/microorganisms10112252
https://doi.org/10.1093/ajcp/45.4_ts.493
https://doi.org/10.1093/jac/dkm204
https://doi.org/10.1002/vms3.1028
https://doi.org/10.1128/microbiolspec.GPP3-0060-2019
https://doi.org/10.1128/microbiolspec.GPP3-0060-2019
https://doi.org/10.22203/eCM.v004a04

Tap chi Khoa hoc Pai hoc Can Tho

267-271.
https://doi.org/10.1515/jvetres-2017-0037

Jouini, A., Vinué, L., Slama, K.B., Saenz, Y., Klibi,
N., Hammami, S., Boudabous, A., & Torres, C.
(2007). Characterization of CTX-M and SHV
extended-spectrum B-lactamases and associated
resistance genes in Escherichia coli strains of
food samples in Tunisia. Journal of
Antimicrobial Chemotherapy, 60(5), 1137-1141.
https://doi.org/10.1093/jac/dkm316

Klaharn, K., Pichpol, D., Meeyam, T., Pfeiffer, D.,
Moomon, A., Lohaanukul, P., &
Punyapornwithaya, V. (2021). Analysis of
nationwide survey data to determine bacterial
contamination levels in meat from pig
slaughterhouses in Thailand. Food Control, 126,
108005.
https://doi.org/10.1016/j.foodcont.2021.108005.

Lin, J., Yeh, K., Liu, H., & Lin, J. (2009).
Staphylococcus aureus isolated from pork and
chicken carcasses in Taiwan: Prevalence and
antimicrobial susceptibility. Journal of Food
Protection, 72(3), 608-611.
https://doi.org/10.4315/0362-028X-72.3.608

Ly, K. T. L., & Nguyen, T. T. (2016). Study on the
variation of quality of pork at markets and
supermarkets. CTU Journal of Science (CD
Nong nghiép), 11(2), 61-68 (in Vietnamese).
https://doi.org/10.22144/ctu.jsi.2016.045

Ministry of Agriculture and Rural Development.
(2009). National technical regulation Methods
for sampling and storing of fresh meat from
slaughterhouses and business establishments for
microbiological analysis (QCVN 01-
04:2009/BNNPTNT) (in Vietnamese).
https://thuvienphapluat.vn/TCVN/Nong-
nghiep/QCVN-01-04-2009-BNNPTNT-ky-thuat-
lay-va-bao-quan-mau-thit-tuoi-901657.aspx

Ministry of Science and Technology. (2005).
Microbiology of food and animal feeding stuffs —
Horizontal method for the enumeration of
coagulase-positive staphylococci
(Staphylococcus aureus and other species) - Part
1: Technique using Baird-Parker agar medium
(TCVN 4830-1:2005) (in Vietnamese).
https://thuvienphapluat.vn/phap-luat-doanh-
nghiep/bai-viet/tieu-chuan-viet-nam-tcvn-4830-
1-2005-vi-sinh-vat-trong-thuc-pham-va-thuc-an-
chan-nuoi-phuong-phap-dinh-luong-
staphylococci-co-phan-ung-duong-tinh-coag-
6992.html

Ministry of Science and Technology. (2009). Fresh
meat (TCVN 7046:2009) (in Vietnamese).
https://thuvienphapluat.vn/TCVN/Cong-nghe-
Thuc-pham/TCVN-7046-2009-thit-tuoi-yeu-cau-
ky-thuat-904184.aspx

109

Tép 60, S6 5B (2024): 101-110

Ministry of Science and Technology. (2019). Fresh
meat (TCVN 7046:2019) (in Vietnamese).
https://thuvienphapluat.vo/TCVN/Cong-nghe-
Thuc-pham/TCVN-7046-2019-Thit-tuoi-
919244 .aspx

Momoh, H. A., Kwaga, J. K. P., Bello, M., Sackey,
A.K. B, & Larsen, A. R. (2018). Antibiotic
resistance and molecular characteristics of
Staphylococcus aureus isolated from backyard-
raised pigs and pig workers. Tropical Animal
Health and Production, 50(7), 1565-1571.
https://doi.org/10.1007/s11250-018-1596-5

Moon, D. C., Tamang, M. D., Nam, H. M., Jeong, J.
H., Jang, G. C., Jung, S. C., Park, Y. H., & Lim, S.
K. (2015). Identification of livestock-associated
Methicillin-Resistant Staphylococcus aureus
isolates in Korea and molecular comparison
between isolates from animal carcasses and
slaughterhouse workers. Foodborne Pathogens
and Disease, 12(4), 327-334.
https://doi.org/10.1089/fpd.2014.1868

Nguyen, C. T. (2013). Survey on microbial
contamination in pork at An Binh concentrated
slaughterhouse, Cao Lanh district, and sold at
the central market of Cao Lanh city, Dong Thap
province (Master Thesis). Can Tho University.
(in Vietnamese).

Nguyen, H. X. (2015). Assessment of bacterial
contamination levels in pork from livestock
import-export companies and domestic
slaughterhouses. Hue University Journal of
Science: Agriculture and Rural Development,
108(9), 182-190 (in Vietnamese).
https://doi.org/10.26459/jard.v108i9.2920

Philips, C. A. (2002). Food Bacteria and health: A
practical guide. Chadwick House Group Ltd, pp
144.

Saenz, Y., Brinas, L., Dominguez, E., Ruiz, J.,
Zarazaga, M., Vila, J., & Torres, C. (2004).
Mechanisms of resistance in multiple-antibiotic-
resistant Escherichia coli strains of human,
animal, and food origins. Antimicrobial Agents
and Chemotherapy, 48(10), 3996-4001.
https://doi.org/10.1128/AAC.48.10.3996-
4001.2004

Sineke, N., Asante, J., Amoako, D. G., Abia, A. L.
K., Perrett, K., Bester, L. A., & Essack, S. Y.
(2021). Staphylococcus aureus in intensive pig
production in South Africa: Antibiotic resistance,
virulence determinants and clonality.
Pathogengenes, 10(317), 1-19.
https://doi.org/10.3390/pathogens10030317

Sommer, M. O. A., Munck, C., Toft-Kehler, R. V.,
& Andersson, D. 1. (2017). Prediction of
antibiotic resistance: time for a new preclinical
paradigm? Nature Reviews Microbiology, 15,


https://doi.org/10.1093/jac/dkm316
https://doi.org/10.4315/0362-028X-72.3.608
https://doi.org/10.22144/ctu.jsi.2016.045
https://doi.org/10.1007/s11250-018-1596-5
https://doi.org/10.26459/jard.v108i9.2920
https://doi.org/10.1128/AAC.48.10.3996-4001.2004
https://doi.org/10.1128/AAC.48.10.3996-4001.2004
https://doi.org/10.3390/pathogens10030317

Tap chi Khoa hoc Pai hoc Can Tho

689-696.
https://doi.org/10.1038/nrmicro.2017.75

Stasiak, M., Mackiw, E., Kowalska, J., Kucharek,

K., & Postupolski, J. (2021). Silent genes:
antimicrobial resistance and antibiotic
production. Polish Journal of Microbiology,
70(4), 421-429.
https://doi.org/10.33073/pjm-2021-040

Wu, S., Huang, J., Wu, Q., Zhang, J., Zhang, F.,

Yang, X., Wu, H., Zeng, H., Chen, M., Ding, Y.,
Wang, J., Lei, T., Zhang, S., & Xue, L. (2018).
Staphylococcus aureus isolated from retail meat
and meat products in China: incidence, antibiotic
resistance and genetic diversity. Frontiers in
Microbiology, 9, 27677.
https://doi.org/10.3389/fmicb.2018.02767.

Xu, J., Shi, C., Song, M., Xu, X., Yang, P., Paoli, G.,

& Shi X. (2014). Phenotypic and gengeneotypic

110

Tép 60, S6 5B (2024): 101-110

antimicrobial resistance traits of foodborne
Staphylococcus aureus isolates from Shanghai.
Journal of food science, 79(4), M635-642. doi:
10.1111/1750-3841.12405.
https://doi.org/10.1111/1750-3841.12405

Youssif, N. H., Hafiz, M. N., Halawa, M. A., &

Aziz, H. M. (2021). Genes conferring
antimicrobial resistance in cattle with subclinical
mastitis. Bulgarian Journal of Veterinary
Medicine, 24(1), 67-85.
https://doi.org/10.15547/bjvm.2019-0028

Zhou, Y., Li, X., & Yan, H. (2020). Genotypic

characteristics and correlation of epidemiology
of Staphylococcus aureus in healthy pigs,
diseased pigs and enviroment. Antibiotics
(Basel), 9(12), 839.
https://doi.org/10.3390/antibiotics9120839


https://doi.org/10.1038/nrmicro.2017.75
https://doi.org/10.15547/bjvm.2019-0028
https://doi.org/10.3390/antibiotics9120839

	1. GIỚI THIỆU
	2. PHƯƠNG PHÁP NGHIÊN CỨU
	2.1. Nội dung nghiên cứu
	2.2. Phương pháp nghiên cứu
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