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TOM TAT

Nghién ctru trong phong thi nghiém béng cac phuong phép xét nghiém vi sinh truyén théng va st dung
ki thuat PCR trén 80 chdng Staphylococci gdy nhiém khudn bénh vién trong d6 co 45 ching S.aureus va
35 ching Staphylococci co coagulase &m tinh, ching t6i da xay dung duoc quy trinh PCR da moi (triplex
PCR) dé xac dinh gen ma héa déc luc Coagulase, femA va gen mecA. Quy trinh cd thé thuc hién duoc &
céc bénh vién tuyén tinh dé chan doén sém, chinh xéc cac nhiém trang do Staphyfococcus aureus va tinh
khéng thuéc cla chung dé diéu tri hiéu qua.

SUMMARY
RESEARCH STAPHYLOCOCCUS AUREUS CAUSING NOSOCOMIAL INFECTION AND
THEIR METHICILLIN - RESISTANCE BY MULTI PRIMERS PCR TECHNIQUE

Tran Dinh Binh', Tran Thanh Loan?, Huynh Thi Hai Duong'
Nguyen Thi Kim Chi?, Nguyen Thi Nam Lien?

Study in the laboratory by traditional microbiological experiments and the by PCR technique on 80
strains of Staphylococci satrains that caused hospital infection including 45 S. aureus strains and 35
strains of coagulase-negative Staphylococci, we have built a procedure of multi primers PCR (triplex PCR)
to identify virulence genes coding for coagulase, femA and mecA gene. The procedure can be done at
the provincial hospitals to diagnose early and accurately for Staphylococcus aureus infections and their
antibiotical resistance to have an effective treatment.

I. PAT VAN BE vét bong, viém nodi tdm mac, nhiém khudn huyét

Staphylococcus aureus 1a mot tic nhan géy
bénh quan trong, dic biét trong nhiém khuén bénh
vién. Staphylococcus aureus c6 thé gay nén nhiéu
bénh 1y khac nhau nhu nhiém khuin da, nhiém
khuén duong tiét niéu, nhiém khuin vét thuong,

va viém tiy xuong...[1], [3], [4], [9]. Cac nhiém
khuin do Staphylococcus aureus thudng diéu
tri khé khian do vi khuan khang thudc, rdt nhiéu
chung Staphylococcus aureus Khang thude, da
khang thudc dwoc phén lap tir bénh nhdn nhiém
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khuin bénh vién. Céc vi khuan khang Methicillin
thudng khéng voi nhiéu thude khac, nén né duge
xem nhu la “siéu vi khuan” [1], [3]. [11]. Viéc
phat hién sém va chinh xac cac Staphylococcus
aureus giy bénh va khang Methicillin c6 thé dugc
xem nhu phat hién mét thong s6 chi diém duoc
vi khuén Staphylococcus aureus khang da khang
sinh va la mot yéu td quan trong dé dam bao
cho viéc diéu tri som va hiéu qua cho bénh nhén
[1]. [3]. Theo nhiéu nghién ctru, dé chan doén vi
sinh vat Staphylococcus aureus dua vao cac dic
diém sinh vat hoc va cic yéu td tao nén doc luc
manh clua Staphylococcus aureus nhu cac yéu tb
xam nhiém, sinh doc td, sinh cac men phan huy
protein, chit diét bach cu... trong do, gen ma
hoa femA, Coagulase la cac chi thi thuong dung
dé phat hién cic Staphylococcus aureus cd doc
luc trong phong thi nghiém.

Tai Viét Nam, cac nghién ctru lién quan dén chén
doan, phat hién doc luc cla cac Staphylococcus
aureus va tinh khang Methicillin bing cac phuong
phép truyén thong, tuy nhién cic nghién ciru vé
k¥ thuat sinh hoc phén tir & phat hién gen ma héa
femA, yéu té doc luc cua cac Staphylococcus aureus
nhu Coagulase hodc gen mec4 dé khang Methicillin
ctia cac Staphylococcus aureus chua cé nhiéu, dic
biét chua c6 nghién ciru k¥ thudt PCR da mbi dé vira
chén doan vi khuin, xac dinh yéu t& doc lyc va tinh
khang thudc [5], [9], [11].

Pé tai: “Nghién
Staphylococcus aureus gay nhiém khuin bénh

ciru chin doan
vién va tinh dé khang Methicillin cia ching
bang ki thuit PCR da méi” nhim muc tiéu xay
dung quy trinh chin doan nhanh Staphylococcus
aureus gy nhiém khuan bénh vién, xc dinh yéu
t6 doc lyc Coagulase va tinh dé khang khang
sinh Methicillin cia ching biang k¥ thuit PCR
va so sanh vo&i cdc phuong phap chén doan
Staphylococcus aureus phong thi nghiém truyén
théng, phat hién Coagulase va tinh dé khang
khang sinh Methicillin ctia ching.
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IL DOI TUQNG - PHUONG PHAP NGHIEN
CcUU

2.1. D6i twong nghién ciru:

- 80 chung vi khuan cta cac Staphylococcus
oOm 45 ching S.aureus va 35 ching Staphyococci
coagulase am tinh géy nhiém khuan bénh vién duoc
phan lap tai khoa Vi sinh, Bénh vién Trung uong
Hué va Bénh vién Truong Pai hoc Y Duge Hué
bing phuong phap nuéi ciy thudng quy.

- Céc chung vi khuéan lam chimg gdém ching S,
aureus cd Coagulase (+), mecA (1), femA4 (+), va
chung vi khuan Streptococcus pyogenes (chimg dm
Coagulase (-), mecA (-), femA (-).

2.2. Vit liéu nghién ciru:

2.2.1. Héa chét, sinh phim:

- Cdc logi méi trwomg nudi cdy va thuc hién
khdng sinh db: M6i trudng nudi chy: thach mau,
thach thudng, Chapman, BHI, Mueller Hinton Agar...

- Cdc loai vat liéu khde: Thubc nhudém Gram,
Huyét twong tho, H,0, 3%, Nude mudi sinh 1y vo
khuén, céc loai dia khang sinh va Cefoxitin.

- Cdc logi héa chit d@é thwc hién PCR:
Agarose, dung dich dién di, Ethidium Bromide,
thang DNA chuén.

2.2.2. Thiét bi, dung cu:

- Cic logi thiét bi: T 4m 35°C va 37°C, may lac
rung (Vortex), ti lanh, cic loai may ly tAm, tu an
toan sinh hoc, may luén nhiét, buéng dién di, ban
dén doc két qua dién di...

- Cidc logi dung cu: Dén cdn, kep dia khing sinh,
thude do dudmg kinh vong tre ché, khuyén ciy, tim
béng vo khuln, cac loai vét liéu dé thyc hién PCR...

2.3. Phwong phap nghién ciru:

2.3.1. Ky thudt nubi cdy va dinh danh
Staphylococci:

Céc bénh phim dugc cdy trén cic mdi trudng
dac, 1ong tity theo yéu ciu ky thudt cia timg loai
mau nghiém. Khi ¢6 khuan lac nghi ngd (mau vang
trén Chapman, tan mau f trén thach mau...), lam
phién phét nhudém Gram kiém tra hinh thai. Tién
hanh phan lap va dinh danh theo quy trinh truyén
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thong chan doan cac Staphylococci la: Céau khuén
Gram duong dung dam, catalase duong tinh,
xac dinh Staphylococcus aureus khi cd cac tiéu
chuén sau: sic to vang, 1én men dudng mannit, ¢
coagulase duong tinh. Cac Staphylococci coagulase
am tinh khi ¢6 hay khong lén men dudng mannit,
coagulase am [11].

2.3.2. Ky
Staphylococci khidng Methicillin trung gian mecA
bang ky thugt sir dung dia Cefoxitin (Theo CLSI
2011): Véi khoanh gidy Cefoxitin 30ug trén moi

truong Mueller Hinton Agar, trong Diéu Kién nudi

thudt phdt  hién vi  khudn

chy: 33-35°C/16 — 18 gid. Doc két qua: <21 mm =
mecA duong tinh; > 22 mm = mecA am tinh [2], [3].

2.3.3. Sii dung ki thuit PCR tim gen ma hoa
S.aureus (femA), Coagulase va gen mecA

- Tach chiét DNA tir khuan lac Staphylococci:

Tach chiét DNA bang phuong phap nhiét. DNA
ctia vi khuan s& duge chuan bi bang cach iy 1 khuan
lac cho vao dng Eppendorf ¢6 chita 250 pl nude cét.
Huyén dich vi khuan nay s& duge chung céch thity &
nhiét d§ 99°C trong 10 phit. Sau d6 quay ly tdm 10.000
vong/phat trong 10 phitt. Bé phan cin ling, ldy phan
dich ndi d@é sir dung cho phan img PCR [17, [11].

- Cip mbi (Primers): Céc cap mbi sir dung trong nghién ciru

TT | Primers San Chuc ning | Tham khao tr
phim

1 | Coagulase 5’-ATAGAGATGCTGGTACAGG-3’ 603- Coagulase | Hookey et al.
5-GCTTCCGATTGTTCGATGC-3° 872 (1998) [5]

2 | mecA 5’-CCTAGTAAATGCTCCGGAA-3’ 314 MRSA Nizami Duran
5’-CTAGTCCATTCGGTCCA-3’ (2012) [9]

3 | femA 5-AAAAAAGCACATAACAAGCG-3’ 132 S.aureus Nizami Duran
5’-GATAAAGAAGAAACCAGCAG-3° (2012) [9]

* Thure hién phan img PCR

Mot phan tmg PCR V=25l gom: 1.5SmM MgCL,
200uM mdi loai dNTP, 0,625 unit Zag DNA
polymerase, 0,5uM m&i mdi, Zag buffer, nudc cat 2 lan.

Budc 1: 95°C
Budce 2: 95°C
51°C
72°C
Bude 3: 72°C

Dién di dé phat hién san phdm PCR: san pham
tao thanh duoc dién di & dién thé 80V, trén thach
agarose 1% nhudém véi chit mau huynh quang tu
nhién va doc két qua & budng doc huynh quang. Su
hién dién cha san phém s& duoc so sanh voi thang
mau DNA ladder 100bp.
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Cac bude tién hanh: D51 voi mdi mau, thue hién
nhu sau: 204l mix PCR pha & trén + Sul dich DNA
tach chiét, cho vao Eppendorf 0,2ml. it chuong
trinh cho may luén nhiét hoat dong:

5 phut 1 chu ky
30 gidy

30 gidy 40 chu ky
30 gidy

6 phut 1 chu ky

2.3.4. Xir I 58 lidu: Xir Iy cac sb lidu thu thap
duoc bing phirong phép thong ké y hoc. DO nhay va
d6 dic hiéu cia cac thir nghiém tinh theo cdng thirc
cua béng"2x2 1a: Do nhay = a/a+c; D6 dac hiéu =d/
b+d [12].
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IIL. KET QUA NGHIEN CUU

3.1. Tinh chét sinh vét hoc cta cic Staphylococci phin 1ap dugc
Bang 3.1. Tinh chdt sinh vdt hoc ctia cde Staphylococci

Tinh chét Céu khuén |Catalase (+)| Mannit (+) | Coagulase | Tan mau Séc td vang
Gram (+) (+) (+)
Vi khuin n % n % % n % n % n %
S. aureus 45 | 100,0 | 45 | 100,0 | 45 | 100,0 | 45 | 100,0 | 39 | 86,7 | 45 |100,0
Staphylococci 35 | 100,0 | 35 | 100,0 40,0 0 0 28 | 80,0 29 |82,9
coagulase dm tinh

Céc Staphylococci duge dinh danh va xdc dinh
ddc luc bang phuong phap truyén théng dwa vio
tiéu ban nhuém Gram, tinh chit Catalase duong
tinh, lam dong huyét tuong, 1én men dudng
Mannit, tinh chit tan mau va khudn lac ¢6 sic
t6 mau vang. Cac ching S.aureus 100,0% cb

coagulase dwong tinh, 82,9% cé sic té vang,
80,0% c¢6 kha ning tan mau beta va 40,0% lén
men duong Mannit.

3.2. Pic diém kiéu hinh va kiéu gen vé
doc lwe va khang Methicillin cia hai nhém
Staphylococcus aureus khao sat

Bang 3.2. Tinh khdng thuéc Methiucillin ctia cdc Staphylococcus aureus khdo sdt

Céc chiing vi Sé chung thir | Tinh khang Methicillin qua Mec4 bang test Cefoxitin
khuan '
Khang Nhay
n % n %
S.aureus 45 20 44.45 25 55,55
Sta coa (-) 35 15 42,85 20 57,15
Téng cong 80 35 43,75 45 56,25

Cac chung S.aureus khang Cefoxitin 44,45%, cac ching Staphylococci coagulase am tinh khang
Cefoxitin lai 42,85%. Ty 1é dé khang Methicillin chung 14 43,75%.

Bang 3.3. Kiéu gen ma héa vi khudn, déc hee v khang Methicillin ctia cdc chimg Staphylococci khao sct

Cac ching vi | Sb chiing thir SfemA mecA Coagulase
Khudn ) O |l ol o | o | o6
S.aureus 45 45 0 20 25 45 0
Sta coa (-) ) 35 3 32 15 20 3 32
Téng cong 80 48 32 35 45 48 32

100,0% ching c6 S.aureus c6 Coagulase
duong tinh véi thir nghiém Coagulase trén phién
kinh déu c6 gen ma héa Coagulase va gen femd
cac Staphylococci Coagulase am tinh (thir nghiém
Coagulase trén phién kinh va trong dng nghiém)
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co 8,57% (3 chung) c6 gen mi hoa Coagulase
va 3 ching nady ciling c6 gen ma hoa femd. Cic
ching Staphylococci khang Methicillin déu c6
gen mecA, cac ching nhay cam khong c6 gen nay.
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547bp (Coagulase)
314bp (mecA)

132bp (femd)

Lane 7: DNA ladder.
Lane 14 chung S.aureus khang Methicillin (chimg duong c6 Coagulase (+), mecA (1), femA (+).
Lane 15: chung vi khuén Streptococcus pyogenes (ching dm c6 Coagulase (-), mecA (-), femA (-).
Lanes 2, 3, 9, 12: ching vi khuin c6 Coagulase (+), mecd (+), femA (+).
Lanes 2, 3, 5, 6,9, 12, 13: chung vi khuén c6 femA (+).
Lanes 1,4, 8, 10, 11, ching vi khuan ¢ femA (-).
Lanes 1: chung vi khudn c6 mecd (+), femA (-).
Bang 3.4. Panh gia gid tri cia cdc ky thudt xdc dinh Coagulase cua cdc ching S.aureus

Két qua PCR Co gen ma hoa Khéng c6 gen ma ‘
Test Coagulase Coagulase héa Coagulase Tong cong
S.aureus Coagulase (+) 45 0 45
Staphylococci Coagulase (-) 3 32 35
Tbng cong 48 32 80

Pd nhay cua ky thuit truyén thoéng xac  100,0%. Cac chung c6 gen ma hoa Coagulase déu
dinh Coagulase cua Staphylococcus aureus la  c6 genma hoa femd, két qua ndy cho thiy xac dinh
(45/48=93,75%, k¥ thudt truyén thong cling d3 bé  su c6 mit cia gen femA ciing ¢6 vy nghia nhu xac
sot 3 chung Staphylococci ¢6 gen ma hda Coagulase. dinh tinh chit Coagulase duong tinh hay gen ma
Do dic hiéu ctia ky thudt truyén théng xac dinh  héa Coagulase.
Coagulase cuia cac chung Staphylococcus aureus la

Bang 3.5. So sdnh cdc ky thugt xdc dinh tinh khang Methicillin cia S.aureus

K¥ thudt Chung khang Methicillin Do nhay (%) Do dic hiéu (%)
Dia Cefoxitin 30ug 48 100,0 100,0
mecA qua PCR 48 100,0 100,0

D% nhay cua ki thuat ding dia Cefoxitin phat hién tinh khang Methicillin & Staphylococci 1a 100,0%,
d6 dac hi¢u 1a 100,0%.

IV. BAN LUAN phap truyén théng dua vao tiéu ban nhuém Gram,

Nghién ctru 80 chung cua cic Staphylococci  tinh chét Catalase duong tinh, lam dong huyét
duoc dinh danh va xéac dinh ddc luc bing phuong tuong, 1én men dudng Mannit, tinh chit tan mau
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va khudn lac ¢6 sic td mau vang. Dya vao cdc tinh
chat nay, ching ta da c6 thé dinh danh kha chinh xac
S.aureus va cac Staphylococci coagulase dm tinh.
Thoi gian dé dinh danh hét 40-48 gio.

Sir dung ky thuit PCR da méi dé xac dinh gen
ma hoa Coagulase, gen femA va gen mecA dé khang
Methicillin cta céc chung vi khun cua hai nhém
Staphylococci, dong thoi ciing st dung k¥ thuét
dia khang sinh Cefoxitin dé xac dinh tinh khang
Methicillin ctia Staphylococei qua trung gian mecA,
két qua c6 48 ching vi khuén cua cac Staphylococci
¢ gen ma hoa Coagulase, va dic biét 1a cac ching
nay déu co su hién dién clia gen femA. Dang chi y
12 100,0% ching S.aureus cd Coagulase duong tinh
véi thir nghiém Coagulase trén phién kinh déu co
gen ma hoa Coagulase va gen femA, tuy nhién voi
céc ching Staphylococci Coagulase am tinh (ca voi
thir nghiém Coagulase trén phién kinh va trong éng
nghiém) lai c6 dén 8,57% (3 ching) ¢6 gen mi hoa
Coagulase. Nhu vdy, d0 nhay cua k¥ thudt truyén
théng x4c dinh Coagulase cia Staphylococcus
aureus 1a (45/48=93,75%. ky thuit truyén thong
cling da bo sot 3 ching Staphylococcus aureus co
gen ma hoa Coagulase. P dic hiéu ctia k¥ thuit
truyén théng xac dinh Coagulase cta cac chiing
Staphylococcus aureus 1a 100,0%. Céac chiong cd
gen ma hoa Coagulase déu cé gen ma hoa femd, két
qua nay cho thiy xdc dinh su ¢6 mat cla gen femA
cling ¢6 y nghia nhu xac dinh tinh chit Coagulase
duong tinh hay gen ma hoa Coagulase.

Két qua PCR xéc dinh gen mecA, ching t6i nhén
thiy 44,44% cac ching S.aureus c6 gen mecA va
42,86% cac Staphylococci coagulase dm tinh co
gen mecA. So sanh véi k¥ thuat dung dia Cefoxitin
phat hién tinh khang Methicillin qua trung gian
mecA & cac Staphylococci thi hoan toan tuong
dong. Ty 1¢ khang thude chung cia Staphylococci
12 43,75%. Céc tac gia trong va ngoai nudc da ing
dung céc ky thuit nay ciing véi PCR dé so sanh céc
k¥ thuét trong xac dinh tinh khang Methicillin cua
cac Staphylococci [4], [7], [8], [9], [10].

Ching t6i da xdy dung dugc quy trinh PCR
da méi dé xdc dinh gen mi héa Coagulase, femA

Fi)

va mecA dé chan doan nhanh cic Staphylococcus
aureus, nhét 1a cac ching gy nhiém khuan bénh
vién. Quy trinh twvong ddi don gian, dé thyuc hién &
tit ca cac phong thi nghiém hay phong xét nghiém
c6 phuong tién cho PCR, két qua nhanh chéng va
chinh xéc, rathitu ich cho lam sang dé kip thoi diéu
tri cac nhiém trung do Staphylococcus aureus.
Nhiéu tic gia da nghién ctu tng dung k¥ thuat
PCR da mdi dé xac dinh nhanh doc luc va tinh
khang thudc Methicillin cta céc Staphylococcus
aureus [1], [9], [10], [11]. Quy trinh cta ching toi
cho két qua tot.

Néu so sanh véi quy trinh chin doan
Staphylococcus aureus va xac dinh tinh khang
Methicillin theo phuong phép truyén thdng, ching
t61 nhan thay:

- Phuong phap truyén théng: cho két qua
som nhat 1a 40-48 gio ké tir khi ldy mau nghiém
(nhudm, nudi cdy, xac dinh coagulase, k¥ thuit
dia khang sinh).

- K¢ thuat PCR: cho két qua sém nhat la 20-24
gid (nhudm, nudi cdy, PCR).

Véi ky thudt 3 cap mdi (triplex PCR) xéc dinh
gen md hoa Coagulase, femAd va mecA cia ching
16, két qua hoan toan dang tin cdy, ky thuét thuc
hién khong qua phuc tap, cic phong thi nghiém
¢ cac bénh vién tuyén tinh déu ¢6 thé tién hanh
duge nhim chan doan sém, chinh xdc cac nhiém
Staphylococcus aureus va tinh khang thudc cua

ching dé ¢6 huéng diéu tri kip thoi.

V.KET LUAN

Qua nghién ctu 80 chung Staphylococci trong
do6 co 45 ching S.aureus va 35 ching Staphylococci
c6 coagulase am tinh bing cic phuong phap xét
nghi¢m vi sinh truyén théng va sir dung ky thuat
PCR, chung t6i di xdy dung dugc quy trinh PCR
3 ciip mdi (triplex PCR) dé xac dinh gen mi hoa
doc luc Coagulase, femA va gen mecA. Quy trinh
¢6 thé thyce hién duoc & cac bénh vién tuyén tinh
dé chan doan sém, chinh xac cac nhiém tring do
Staphylococcus aureus va tinh khang thudc cua
ching dé diéu tri hidu qua.
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