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SU HIEN DIEN CUA STAPHYLOCOCCUS AUREUS BE KHANG
METHICILLIN G CHO TAI HA NOI
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Lé Van Trwong, Vii Dirc Hanh, Trinh Dinh Thédu
Khoa Thu y, Hoc vién Nong nghiép Viét Nam
TOM TAT

MRSA (methicilline - resistant Staphylococcus aureus) 1a nguyén nhan hang dau gay nhiém tring
ké phat trong hé thong bénh vién, phong kham ciia ca nguoi va dong vat. Chung c¢6 kha ning dé
khang cao véi rat nhidu loai khang sinh khac nhau. MRSA c6 su lay truyén giira ngudi va dong vat,
dac biét la gitta nguoi va chd canh. Trong nghién ctu nay, 120 mau dich mu, dr mili, mau, dich
mang phdi va dich am dao cta chd nghi nhiém MRSA da dugc thu thap tir Phong kham tha y Tap the

Petcare (Pan Phuong, Ha N6i) dé chan doan phat hién MRSA bang ky thuat multiplex PCR.

Két qua nghién ctru cho thiy c6 4/120 (3.33%) mau dwong tinh véi MRSA. Cac mau dwong tinh
v6i MRSA déu duoc thu thap tir ché nhap ngoai. Mau bénh pham duong tinh véi MRSA cao nhit 1a
dich mu. Bén chung MRSA phan lap da duoc x4c dinh tinh man cam khang sinh bang phwong phap
khuéch tan trén thach. Cac chung MRSA phan 1ap co ty 18 khang khang sinh cao hon so v6i ching
MSSA (methicilline sensitive Staphylococcus aureus). Két qua khang sinh d6 chi ra ring MRSA
khong dé khang véi vancomycin va dé khang yéu véi trimethoprim/sulfamethoxazole. Do do, c6
thé sir dung trimethoprim/sulfamethoxazole va vancomycin dé diéu tri trong trudng hop ché nhiém
MRSA.

Tu khoa: cho, MRSA, su hién dién, nhay cam khang sinh

Prevalence of the methicillin-resistant Staphylococcus aureus
in dogs in Ha Noi City
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SUMMARY

Methicillin-resistant Staphylococcus aureus (MRSA) is an opportunistic pathogen that infects
secondarily for both human and animals in the healthcare centres. MRSA strongly resists to
many antibiotics. MRSA can transmit between human and animals, especially between human
and pets. In this study, 120 samples including pus, booger, blood, pleural fluids, vaginal fluids
from dogs suspecting MRSA infection were collected in Tap the Petcare clinic (Dan Phuong
district, Ha Noi City) for detecting MRSA by multiplex PCR.

The studied results indicated that 4/120 (3.33%) collected samples were positive with MRSA.
The positive samples were all found in foreign dogs and were not detected in any domestic dog.
Among the collected samples, pus fluid accounted for the highest positive rate. The antibiotic
susceptibility of four MRSA isolates was determined by agar disc diffusion method. The antibiotic
resistant proportion of the MRSA isolates was higher than that of MSSA (methicillin- sensitive
Staphylococcus aureus). The result of antibiograms indicated that the MRSA isolates did not resist
to vancomycin and resisted weakly to trimethoprim-sulfamethoxazole. Therefore, trimethoprim-
sulfamethoxazole and vancomycin can be used for treatment of the MRSA infected dogs.
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I. PAT VAN PE

Hon 3 thap ky qua, methicillin-resistant
Staphylococcus aureus (MRSA) 1a nguyén nhan
gdy nhiém trung bénh vién, phong kham va
nhiém khuan cong dong (Vannuffel et al., 1995).
MRSA 14 tu cau vang c6 kha ning dé khang voi
rat nhiéu loai khang sinh. MRSA thuong c6 mat
& trén da, mili va khong gy ra dau hiéu 1am
sang trén co thé khoé manh va MRSA s& tro
thanh tac nhan bénh 1y cuc ky nguy hiém khi co
thé nguoi va dong vat trong tinh trang 6m yéu.
Nhiém khuan MRSA nguy hiém hon rat nhiéu
so v6i nhiém khuan do céc loai tu cau khac, boi
vi n6 ¢ kha ning dé khang véi rat nhiéu loai
khang sinh dang duoc sir dung trong hé thong y
té (Tran Pinh Binh va cs., 2012).

MRSA dé khang véi thude khang sinh qua
co ché san sinh penicillin-binding 2a protein
(PBP2a) thay thé cho penicillin-binding protein
(PBP) nhu vi khuidn methicillin-susceptible
Staphylococcus aureus (MSSA). Trong khi PBP
c6 ai luc voi khang sinh thudc nhom B-lactam
thi PBP 2a c6 4i lyc rt thap v6i nhom khang
sinh nay (Livermore, 2000). PBP2a dugc ma
hoa boi gen mecA, gen nay duoc tim thdy &
vi khudn MRSA ma khong tim thiy & chung
MSSA (Lee et al., 2004). Gen mecA c6 thé xac
dinh bang ky thuat polymerase chain reaction
(PCR). Tuy nhién mecA co thé tim thiy ¢ cac
loai staphylococci khac nhu S. epidermidis,
do d6 néu nhu két qua phan tng PCR dwong
tinh v&i mecA, van chua thé két luan chinh xac
MRSA. Do d6, dé xac dinh chinh xac MRSA,
can thiét phai st dung phuong phap multiplex
PCR dé xac dinh ba gen: mecA, nuc va 16S
rARN véi cac do dai tuong tng 533 bp, 270 bp
va 756 bp. Gen mecA 1a gen chi thi vi khudn dé
khang véi methicillin. Gen nuc 1a ving gen déc
trung ding dé phan biét S. aureus va cac loai
coagulase-negative S. aureus (CoNS) khac. Gen
16S rARN duogc sir dung nhu 13 gen chi thi dé
phén biét gitta ADN cua Staphylococci voi cac
ho khac (Zhang et al., 2004).

MRSA duogc tim thdy ¢ rat nhiéu loai dong
vat, dac biét 1a ché va meo. Livermore (2000)
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da phat hién 17% ché va 40% meo mang trung
MRSA. Nghién ctru cua Lilenbaum va cong su
nam 1998 da ghi nhan 25 truong hop ché nhiém
MRSA. Tuy nhién chua c6 cong bd niao vé ché
nhiém MRSA & Viét Nam; trong khi c6 nhitng
nghién ctru di chi ra ty 1é mdc MRSA trén ngudi
1a rat cao & Viét Nam (Tran Dinh Binh va cs,
2012). Vi vay, nghién ctru nay dugc thuc hién
nham xé4c dinh su hién dién cia MRSA & cho
trén dia ban thanh phd Ha Noi. Pay la két qua
quan trong nham xéc dinh dic diém dich té cua
bénh, ddng thoi cling dé canh bao vé nguy co
MRSA c6 thé truyén lay giita ngudi va vat nudi
(dac biét 1a cho vi ché 1a dong vat canh tiép xtc
thuong xuyén vaéi chu nudi).

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu

Déi tugng nghién ctru bao gdm tit ca c4 thé
cho bénh duge dua dén kham & Phong kham
Tapthe Petcare, & moi lira tudi nghi nhiém
MRSA v6i cac biéu hién 14m sang nhu viém
phoi, ho, c6 dir miii, viém tai c6 mu, c6 cac not
mu trén da va k€ moéng chan.

2.2. N¢i dung

- Xéc dinh ty 1¢ ché nhiém MRSA tai Bénh
vién Thu y Tapthe Petcare (Pho M&i-Tho Xuan-
Pan Phugng-Ha Noi) bang k¥ thuat multiplex
PCR.

- biéu tra mot $6 dac diém dich t& hoc cua
bénh trén choé theo gidbng va theo miu bénh
pham.

- Kiém tra mirc 6 khang khang sinh ctia cac
chung MRSA phan lap.

2.3. Phwong phap
2.3.1. Thu thip méu bénh phim

Méu bénh phiam duoc thu thap tir thang
3/2016 dén thang 12/2016. Mau bénh pham
gém cac mau dich mu trén da, dich miii, mau,
dich tai, nuéc tiéu, dich mang phéi, dich am dao
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trong dung dich dém PBS (phosphate buffered
saline) (pH 7,4) cta chd nghi nhiém MRSA.
Mau duoc bao quan ¢ -80°C cho téi khi kiém
tra.

2.3.2. Nuéi cdy sang loc vi khuin

Maiu duoc nudi cdy qua dém o diéu kién
37°C trong 5 ml mdi truong sang loc dugce bd
sung oxacillin (oxacillin dé loai bo cac loai vi
khuan MSSA, chi d¢ MRSA va MRCoSA c6
thé phat trién) (Jonas et al., 2002). Sau khi ly
tam 1ml dung dich nuéi ting sinh ¢ diéu kién
10.000v/phut trong 5 phut, loai bé dung dich
1ong phia trén, vi khudn duoc giir lai trong phan
can; cdn nay dugc pha loang trong 5 ml dung
dich Mueller-Hinton.

2.3.3. Phwong phdp phdn lap S.aureus

MRSA dugc phéan 1ap theo quy trinh chuan
phong thi nghiém tir cic mau duong tinh véi
MRSA (da xac dinh bang multiplex PCR). Xac
dinh d6 nhay cam cua vi khuén véi cac khang
sinh theo phwong phap khuéch tan trén thach
theo Mueller-Hinton. Poc két qua khang sinh
d6 theo quy trinh ctia Cockerill et al., (2012) d6i
voi S. aureus dé xac dinh mac do 1a nhay cam
(S), trung gian (I) hodc dé khang (R).

2.3.4. Phuwong phdp multiplex PCR

Bao gdm céc budc lya chon moi va thyuc hién
phan tng PCR

* Lwa chon moi: cac cip moi dac hiéu ding
trong nghién ctru nay duoc lya chon dua trén
céc nghién ciru di cong bd trude day. Thong tin
vé cip mdi duoc trinh bay trong bang 1.

Bang 1. Trinh tw mdi dung chan doan sir dung trong phan trng multiplex PCR

Moi Trinh tw méi (5-3') Kich thwéc doan gen Tén gen Tai liéu
xudi/ngworc : khuéch dai (bp) khuéch dai | tham khao
MeCAF GTA GAA ATG ACT GAA CGT
CCGATAA (Jonas et al.,
533 mecA
MecAR CCAATT CCA CAT TGT TTC GGT 2002)
CTAA
NucF GCGATT GAT GGT GATACG GTT
(Zhang et al.,
CCAATT CCA CAT TGT TTC GGT 270 nuc 2004
NucR )
CTAA
AAC TCT GTTATT AGG GAA GAA
SatphF
CA (Zhang et al.,
756 16S rARN
satphr | CCA CCT TCC TCC GGT TTG 2004)
P TCACC

* Tach va tinh sach ADN téng s6

2ml canh trung dugc tron voi 20ml dung
dich tach ADN theo quy trinh huéng dan ctia bo
kit hing Bioline. ADN cua vi khuan dugc tich
chiét dugc giit ¢ nhiét do -80°C dé lam phan
ung PCR.

* Quy trinh thuc hién phin tng PCR

Phan tng PCR dung dé chan doan xac dinh
MRSA v6i céac cap mdi dugce thue hién véi chu
trinh nhiét dwgc ghi & bang 2. San pham cua
phan ung PCR dugc quan sat trén gel agarose
2% sau khi nhudom véi ethidium bromide;
chay trong 30 phut v6i dong dién 70V, duoc
doc bang may do UV, phan tich bang hé thng
Kodak DC12.
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Bang 2. Chu trinh nhiét ciia phan trng PCR duing chan doan MRSA

Giai doan phan trng Nhiét do Thei gian
Tién bién tinh 94°C 4 phat
Bién tinh 94°C 1 phut
Bat mdi 55°C 30 giay
Khuéch dai gen 72°C 45 giay
Két thac 72°C 10 phut

Quy trinh nhiét duege thiét Idp dwa trén tham khdo quy trinh nhiét ciia Zhang et al., (2004)

2.3.4. Xir Iy 56 li¢u

S6 liéu duoc xir Iy thong ké bang phin mém
Excel 2010.
III. KET QUA VA THAO LUAN

3.1. Két qua khao sat tinh hinh ché nhiém
MRSA biang ky thuat multiplex PCR

Két qua chan doan ché mic MRSA bang k¥
thuat multiplex PCR dugc thé hién qua hinh 1.

165 rARN 756 bp
mecA 533 bp

nuc 270 bp

Hlnh 1. Két qua PCR xdc dinh MRSA
Giéng 1: thang chudn (1 kb) gleng 2: doz chu’ng am (chira ethanol) giéng 3: doi chitng MRSA dwong
tinh (ATCC 29213); tir giéng 4 dén giéng 7, mau bénh pham dwong tinh véi MRSA

Trong nghién clru nay chiing t6i sir dung ba
cdp mdi Staph, Nuc va MecA dé khuéch dai gen
tuong ung 16S rARN Staphylococcus, nuc va
mecA. Két qua PCR duong tinh voi 16S rARN
cho biét trong mau c6 ADN cua Staphylococci
ma khong phai ciia ho khac. Két qua PCR duong
tinh véi gen nuc dé phan biét ching S.aureus voi
cac coagulase negative S.aureus va S. hyicus.
PCR duong tinh v&i mecA cho thdy cau khuan
dé khang methicillin. Két qua multiplex PCR str
dung ca ba cip moi dé dong thoi khuéch dai 3
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gen 16S rARN, nuc va mecA dé khing dinh chic
chén trong mau bi nhidm MRSA. Vi mecA ton
tai ca & MRSA, methiciline resistant coagulate
negative S.aureus (MRCoNS), do d6 PCR cho
két qua dwong tinh voi ca 3 gen 16S rARN, nuc
va mecA chimg t6 mau duong tinh véi MRSA.

Giéng s6 3 (d6i chimg duong MRSA) c6 ba
vach sang 756bp, 533bp va 270bp tuong ung
voi gen ma hod cho 16S rRNA cua cac ching
Staphylococci, nuc va mecA trong khi giéng s6
2 dugc nhoé ethanol nhu 1a d6i ching 4m khong
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cho bat ky mot vach sang nao. Giéng ddi chimg
am khong c6 vach sang, giéng dbi ching dwong
c¢6 cac vach sang rd rét cho thiy két qua phan
ung multiplex PCR dang tin cay. Tu hinh 1 cho
thiy, trong 120 mau bénh pham kiém tra, c6 4
mau duong tinh v6i MRSA, miu bénh pham

duong tinh voi MRSA ¢6 cac vach sang tuong
ung véi gieng so 3 (doi chirng duong).

3.2. Mt s6 dic diém dich t& ciia ché mic
MRSA

3.2.1. Ty I¢ mic MRSA trén ché theo giong

Bang 3. Két qua xac dinh ty I1& ché mac MRSA bang ky thuat PCR theo giéng ché

Nhoém ché Giéng ché Sé ch(?: ;r:;o doéi | S6 chc(')c(‘;l-r:)MRSA Ty lé "23/3 MRSA
Cho vang 18 0 0,0
Noi dia Phu Quéc 22 0 0,0
Téng 40 0 0,0
Toy poodle 23 1 4,34 %
Chihuahua 17 1 5,88 %
R . Pug 10 0 0
Nhép ngoai -
Nhat 15 0 0
Fox séc 15 2 13,33 %
Téng 80 4 5%
Téng 120 4 3,33%

Ghi chi: (+) ky hiéu mau dwong tinh

Bang 3 cho thay ty 1& chd nhiém MRSA voi
nhitng triéu chimg bénh dién hinh nhu viém
phé quan-phdi, viém da c6 miu trén tong sb cho
duoc kiém tra 1a 3,33%. Khoéng phat hién duoc
truong hop nao mic MRSA & gidng cho ndi,
tat ca cac mau duong tinh déu thudc gidng chéd
ngoai. Trong nhom cho ngoai, Fox soc c6 2/15
(13,33 %) ca bénh, Chihuahua 1/17 (5,88 %)
ca bénh va Toy poodle 1/23 (4,34%) ca bénh
dugc xac dinh 1a nhiém MRSA bé“mg ky thuat
multiplex PCR.

Theo nhéan dinh cua Baptiste (2005), mot van
dé ndi lén trong thyc trang khang thuc khang
sinh, d6 13 sy truyén lay vi khuan khang thudc gitra
nguoi va dong vat. Py 1a nguyén nhan dan dén
kho khin trong viéc kiém soat tinh trang khang
thudc ngdy cang gia ting hién nay. Két qua nghién
ctru nay da xac dinh cé sy luu hanh MRSA trén
cho, trong khi d6 MRSA dugc cho la nguyén nhan

gdy nhiém tring ké phat hang dau va nguy hiém ¢
ngudi trong cac hé thong y té (Manian, 2003). Do
d6 két qua cua nghién ctru c6 thé gop phan khang
dinh gia thiét c6 sy lay nhidm mét s6 vi khuan
khéng thudc giita nguoi va dong vat.

3.2.2. Ty Ié mdc theo méu bénh phim

Két qua bang 4 cho thdy miu bénh pham
1a ma cho ty 1¢ duwong tinh MRSA cao nhat
(2,5%). Ngoai ra MRSA con dugc phat hién
trong mau bénh pham 1a dich dir mili (0,83%).
Theo Lowy (1998), S. aureus ludn ton tai trén
co thé nguoi va dong vat, khi sirc dé khang cua
ngudi va dong vat giam, chung s& phat trién va
gy bénh véi nhirng triéu ching dién hinh nhu
hinh thanh cdc mun mu trén da, gdy viém phé
quan-phdi va nhiém tring méau. Két qua nay
¢6 y nghia quan trong trong viéc lva chon mau
bénh pham dé xét nghiém.
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Bang 4. Két qua xac dinh ty 1é mac MRSA bang ky thuat PCR theo mau bénh pham

Bénh phim S6 mau theo dbi S6 mau (+) véi MRSA Ty Ié (+) MRSA (%)

Ma 70 3 2,5%
Mau 15 0 0,0

Dich mdi 20 1 0,83 %
Dich tai 7 0 0,0
Dich mang phdi 5 0 0,0
Dich am dao 3 0 0,0

Téng 120 4 3,33%

Ghi chii: (+) chi mau dwong tinh
3.2.3. Két qua kiém tra ty 1¢ khang khing
sinh ciia cac chiing MRSA phan lap

Nhim muyc dich xic dinh nhiing khang
sinh con co kha ning diéu tri MRSA, ching

t6i tién hanh lam khang sinh d6 bang phuong
phap khuéch tan trén thach v6i mau so sanh
1a cac chiing MSSA (cic ching con man cam
methicillin).

Bang 5. Ty Ié khang khang sinh cia MRSA va MSSA

Khang sinh MRSA MSSA
n (%) R n (%) R
Vancomycin 4 0,0 10 0
Cefoxytin 4 100,0 10 0
Gentamycin 4 75,0 10 50
Tetracyclin 4 75,0 10 20
Trimethoprim-sulfamethoxazole 4 25,0 10 0,0
Ciprofloxacin 4 50,0 10 50
Clindamycin 4 100 10 25
Erythromycin 4 75,0 10 25

Ghi chii: n, s6 ching MRSA va MSSA dwoc sir dung lam khéng sinh do; MSSA la cdc ching phdn ldp
tham chiéu cua phong vi sinh vat, Vién Vé sinh Dich té Trung wong; R (resistance), dé khdng khang sinh

Két qua bang 5 chi ra ring MRSA ¢6 ty 18
dé khang voi khang sinh cao hon so véi cac
ching S. aureus con man cam methicillin.
Céc ching MRSA c6 mtrc dé khang 100% véi
khéang sinh cefoxytin va clindamycin, trong khi
MSSA rit man cam voi hai khang sinh nay.
Ngoai ra cac chung MRSA gay bénh trén cho
c6 ty 1& dé khang toi 75% dbi voi gentamycin,
tetracyclin va erythromycin, trong khi MSSA
van con man cam véi cic khang sinh nay.
Khéng ¢ ching phan 1ap MRSA d khang voi
vancomycin va chi c6 2/4 ching phan lap dé
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khang voi trimethoprim-sulfamethoxazole. Do
d6 6 thé sir dung vancomycin va trimethoprim-
sulfamethoxazole dé diéu tri cac truong hop
nhiém MRSA trén cho ¢ Viét Nam. Két qua
khang sinh d6 twong dong véi nhan dinh cia
Barrett (2004), MRSA da tr¢ thanh chung vi
khuin giy bénh nguy hiém ddi véi nguoi va
dong vat, chung chiém 30-60% trong cac chiing
S.aureus. MRSA khong nhitng c6 kha nang
dé khang véi B-lactam ma con dé khang rat
manh véi khang sinh thugc nhém quinolones,
macrolides va sulfonamides.
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IV. KET LUAN

Di x4c dinh dugc 4 ching MRSA tr mau
bénh pham thu thap tir ché nghi nhiém MRSA
bang k¥ thuat multiplex PCR. Nghién ciru nay
da xéac dinh duoc 3,33% cho nhiém MRSA trong
cac ca theo doi. Chi phat hién MRSA ¢ chd bénh
gidng ngoai, chua phat hién truong hop cho noi
mic MRSA trong s6 ché theo ddi. MRSA dugc
phat hién nhiéu nhat & mau bénh pham 1a mu tir
cac mun mu trén da. Nghién ctru nay ciling chi
ra rang MRSA c¢6 kha ning dé khang v6i khang
sinh cao hon so véi cac chung MSSA. Khi cho
mic MRSA, c6 thé sir dung vancomycin va
trimethoprim-sulfamethoxazole dé diéu tri. Pay
la nghién cuu diu tién chi ra sy hién dién cua
MRSA trén ché & Viét Nam. Két qua nghién ctru
1a tién dé cho viéc nghién ctru dich té hoc cua
MRSA.
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