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Tom tit:

Pseudomonas aerugmosa 1a m§t trong nhirng cin nguyén pho bién gay nhiém trung bénh vi¢n, nhiém tring co hoi.
Véi cac co ché dé khang khang sinh da dang nhuw sinh p-lactamase pho rong, tang cwong sw biéu hién cua cac gen
ma héa bom day, irc ché kénh porin, thay dbi tinh tham ciia mang..., P. aeruginosa da gay ra rit nhiéu khé khin
cho cdc bac si lam sang trong viéc lya chon phwong phap diéu tri thl'ch hgp. Trong nghién citu nay, cac tac gia sir
dung ky thuat multiplex PCR aé phat hién cac gen ma hoa ESBL (blaVEB), MBL (blaDIM) va AmpC ¢ cac chiing
P. aeruginosa phén lap tai Bénh vién Xanh Pén va Bénh vién Thanh Nhan tir nim 2010 dén nim 2015. Trong tdng
s6 216 chiing nghién ciru, két qua cho thiy cé 40 (18,51%) chiing mang gen blaVEB, 1 (0,46%) chiing mang gen
blaDIM, 193 (89,35%) chiing mang gen AmpC. Trong s6 nay, c6 1 (0,46%) chiing mang dong thoi ca 2 gen DIM -
AmpC va 38 (17,59%) chiing mang dong thoi ca 2 gen VEB - AmpC. Két quéa nay da nhian manh sy da dang gen
khang khang sinh ciia cac chiing P. aeruginosa trong nghién ciru ciing nhw chi ra tim quan trong ciia hoat dong kiém

soat nhiém khun tai bénh vién dé ngin chin sy lan truyén cac tic nhan nay va dem lai hi¢u qua diéu tri.

Tir khéa: AmpC, DIM, mPCR, P. aeruginosa, VEB.
Chi s6 phén logi: 3.5

Pat van de

Truc khuidn mu xanh (Pseudomonas aeruginosa) la
mot cin nguyén thuong gip trong nhiém khuén bénh vién,
chiém ty 1€ khoang 10% gay ra cac bénh viém phéi, nhiém
trung huyét, nhidm tring dudng tiét niéu, nhidm tring vét
mo, anh hudng dén stic khoe cua bénh nhan ciing nhu gia
tang cac ganh ning vé chi phi cham soc va diéu tri [1-3].
Nhiéu nghién ctru da dugc tién hanh trén thé gisi cho thay,
céc ching P, aeruginosa da khang thudc c6 rat nhidu co ché
khang dic biét nhu san xuét cac enzym B-lactamase, trc ché
c4c gen porin hodc ting cudng sy biéu hién cta cac bom day
khang sinh efflux pump. C6 nhiéu chung P. aeruginosa duge
phan lap c6 kha ning san xuat enzym p-lactamase pho rong,
trong d6 c6 VEB-1 enzym (Vietnamese extended spectrum
B-lactamase) dugc phat hién lan dau tién & Escherichia coli
trén mot bénh nhan nguoi Viét Nam vao nam 1996 nhung
sau d6 phan 1ap dugc & P. aeruginosa trén mot bénh nhan
nguoi Thai Lan [4, 5]. Ngoai ra, cac chung P. aeruginosa
phan 18p dugc c6 MBLs da dugc bao céo o nhiéu noi trén
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thé gioi bao gom: IMP, VIM, SPM, GIM va méi dy nhat
la DIM (Dutch imipenemase). B-lactamase DIM-1 c6 kha
nang thily phén cac cephalosporin phd rong, carbapenem,
truge day duoc bao cao & Ha Lan [6]. Nhiéu nghién ciru trén
1am sang ciing cho thdy bénh nhan nhidm P, aeruginosa ting
san xuat AmpC co ty 18 khong dap tng thude cao hon 67,5
lan cac truong hop nhiém trung P aeruginosa khong ting
san xudt AmpC [7, 8]. Su da dang trong co ché khang va cac
loai gen dé khang gitip P aeruginosa tro' thanh mot trong
nhiing can nguyén gay bénh nguy hiém. Tuy nhién, tai Vit
Nam, cac nghién ctru vé P aeruginosa chu yéu tap trung mo
ta thuc trang khang khang sinh dé dua ra cac canh bao cho
bac si diéu tri, chua ¢6 nhidu nghién ctru xac dinh cac gen
lién quan dén khang thudce. K¥ thuat PCR 1a k¥ thuat c6 do
nhay va d¢ dac hiéu cao duoc st dung dé phat hién cac gen
khang khang sinh & P. aeruginosa. Trong nghién ctru nay,
chung t6i phat trién k¥ thuat multiplex PCR dé phat hién
ddng thoi cac gen khang khang sinh VEB, DIM va AmpC
trén cac ching P. aeruginosa phan lap tai 2 Bénh vién: Xanh
Po6n va Thanh Nhan.
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Abstract:

Pseudomonas aeruginosa is one of the most common
agents causing nosocomial infections, opportunistic
infections. There are a variety of antibiotic resistance
mechanisms in P. aeruginosa such as: extended spectrum
beta-lactamase (ESBL) production, overexpression of
efflux pump genes, inhibitions of porin channels, and
changes in membrane permeability. P. aeruginosa has
caused a lot of difficulties for clinicians in choosing
appropriate treatment methods. In this study, we used
multiplex PCR technique to detect ESBL (blaVEB),
MBL (blaDIM) and AmpC coding genes in the strains
of P. aeruginosa isolated at Saint Paul and Thanh Nhan
Hospitals from 2010 to 2015. A total of 216 strains
were studied, and the results showed that 40 (18.51%)
strains had the blaVEB gene, 1 (0.46%) strain carried
the blaDIM gene, 193 (89.35%) strains carried the
AmpC gene. Out of them, 1 (0.46%) strain carried
both the DIM and AmpC genes, and 38 (17.59%)
strains simultaneously carried both VEB-AmpC genes.
These results highlighted the antibiotic resistance gene
diversity of P. aeruginosa strains in the study as well as
pointed out the importance of infection control activities
in hospitals to prevent the spread of these agents and
achieve treatment effectiveness.

Keywords: AmpC, DIM,
aeruginosa, VEB.
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Phuong phap nghién ciiu
Chiing vi khuin

Nghién ctru st dung 216 chung P, aeruginosa dugc phan
1ap tai 2 Bénh vién Xanh Pon va Thanh Nhan trong giai
doan 2010-2015. Céc chung dugc luu trir trong Ngan hang
chung ctia Phong thi nghiém khang sinh, Khoa Vi khuan,
Vién Vé sinh Dich té Trung wong.

Trudc khi tién hanh nghién ciru, cic ching vi khuan
dugc nudi ciy trén moi truong thach Mueller - Hinton Agar
(MHA) va sau d6 dugc dinh danh lai bé’mg MALDI - TOF.
Viéc dinh danh lai cac chung vi khuan duoc thuc hién tai
Don vi nghién ctru 1am sang Pai hoc Oxford - Ha Noi.

Dia diém tién hanh nghién ciru

Nghién ctru duoc thuc hién tai Phong thi nghiém khang
sinh, Khoa Vi khuan, Vién Vé sinh Dich t& Trung wong.

Ky thudt multiplex PCR (mPCR)

Tach chiét AND: ADN khuén duoc tach chiét bang
nhiét: P. aeruginosa dugc xac dinh la ching thuan va duge
nudi cdy trén méi truong thach dinh dudng MHA, 1 & 37°C.
Lay 3-5 khuan lac P. aeruginosa, hoa déu vao 200 pul nude
cat vo trang dung trong dng eppendorf 1,5 ml. Ong hoa
khuén dugc vortex déu va dé & nhiét d6 95°C trong vong 10
phut va loai bo can, thu nude ndi lam khuén miu ADN cho
phan tmg mPCR. ADN khuén duoc luu giit & -20°C cho dén
khi thyc hién phan tng mPCR.

Phan tng PCR: cic cip mdi st dung trong nghién
cuu nay da duoc thiét ké trong nghién ciu trudec do cua
Nadagopal Murugan [9] (bang 1).

Bang 1. Trinh ty cic cap mdi st dung.

) . . Nhiét dj Kich thuge
Nhom thuoc Moi Trinh tw moi 5°---3’ gan moi doan kKhuéch
(°C) dai

Betalactamase ~ VEBF CCCGATGCAAAGCGTTATGA

VEBR  ACCCCAACATCATTAGTGGC 7

DIMF TAACGACGAGGTACCTGAGC

DIMR ACCACACCACTACGTTGTCT o 0

AmpCF  GATGAAGGCCAATGACATTCCG

AmpCR  CATGTCGCCGACCTTGTAGTAA s

Thanh phéan cua phan tng mPCR bao gom: 12,5 ul Go
Taq Green Master Mix (Promega) di bao gdm: 2X Green
GoTag® Reaction Buffer (pH 8,5), 400 uM dATP, 400 uM
dGTP, 400 uM dCTP, 400 uM dTTP va 3 mM MgCl,, 0,2
pl moi nguge va moi xudi moi loai (10 uM), 1 pul ADN
khuon (1-10 ng/ul) va 10,3 pl nuée Nuclease free. Tong thé
tich 1a 25 pl. Phan tng dugc thuc hién trén may luan nhiét
Thermo-cycler (Applied Biosystems, Veriti) theo chuong
trinh:



Giai doan khoi dong 94°C trong 5 phut, giai doan bién
tinh & 94°C/30 gidy, gin moi & 60°C/30 gidy, kéo dai &
72°C/1,5 phut. Tong s6 chu ky 1a 35. Giai doan két thuc:
72°C/7 pht.

Pién di 10 pl san phdm phan ung PCR trén thach
agarose 1,5% va nhuom bang Red safe. Quan sat va phan
tich két qua trén hé théng may chup gel.

Phin tich va qudn Iy sé ligu

Phan mém excel dugc sir dung dé quan ly va phan tich
so liéu.
Két qua nghién cuiu
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Biéu do 1. Ty 1&¢ cac chling P. aeruginosa c6 mang gen khang
khang sinh (KKS) dugc phat hién tai Bénh vién Xanh Pon va
Thanh Nhan.

Biéu d6 1 cho thiy ty 1& cac chung P. aeruginosa c6
mang gen khang khang sinh trong nghién ctru nay chiém
ty 1€ rat cao, 90,18% tai Bénh vién Xanh Pon va 88,68% tai
Bénh vién Thanh Nhan.

Bang 2. Céac ching P. aeruginosa c6 mang gen khang thudc dugc
phat hién bing ky thuat multiplex PCR.

VEB DIM AmpC

Duong  Am Duwong  Am Duong  Am

tinh tinh tinh tinh tinh tinh
Bénh vién Xanh Pon 32 131 1 162 146 17
Bénh vién Thanh Nhan 8 45 0 53 47 6
Téng 40 176 1 215 193 23

Két qua multiplex PCR trén 216 ching ¢ bang 2 cho
thiy, c6 40 (18,51%) chung c6 mang gen blaVEB, 1 (0,46%)
ching c6 mang gen blaDIM, 193 (89,35%) chung c6 mang
gen AmpC.

Trong s6 nay, c6 1 (0,46%) ching mang dong thoi ca 2
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gen DIM-AmpC va 38 (17,59%) chiing mang dong thoi ca
2 gen VEB-AmpC; khong c6 ching nao mang dong thoi ca
2 gen VEB-DIM hay ca 3 gen VEB-DIM-AmpC (bang 3,
hinh 1).

Bang 3. Cac chiing P. aeruginosa mang 2-3 loai gen khang thudc.

VEB-DIM  DIM-AmpC VEB-AmpC  VEB-DIM-AmpC

Bénh vién Xanh Pon 0 1 31 0
Bénh vién Thanh Nhan 0 0 7 0
Téng 0 1 38 0

576kb

742kb 410kb

3 4 5 6 7 8 9 10 11 12 13 14 PC NC

(B)

Hinh 1. Két qua multiplex PCR khuyéch dai cic gen VEB-DIM-
AmpC. Ladder 100 bp (Bioline-100 bp). (A) Cac vitri 1, 2, 3, 4,
7: AmpC duong tinh; vi tri 6: AmpC va DIM duong tinh; vi tri 7:
AmpC va VEB duong tinh; vi tri PC: ching duong v&i ca 3 gen
AmpC-VEB-DIM; vj tri NC: chdng am. (B) Cac vi tri 1, 2, 3, 4,
5,6,8,9, 10: AmpC duong tinh; vitri 7, 11, 12, 13, 14: AmpC
va VEB duong tinh; vi tri PC: ching duong voi ca 3 gen AmpC-
VEB-DIM; vi tri NC: chiéing am.

P. aeruginosa mét trong nhiing can nguyén chinh gay
nhiém tring bénh vién c6 ty 1é khang thudc ting cao va ngay
cang da dang. Do do, vi khuan da gay ra nhitng khé khin
cho béc si lam sang trong viéc lya chon li¢u phép khang
sinh thich hop dé diéu tri cho bénh nhan. Trong nghién ctru
nay, ty 1& cac chung P, aeruginosa ¢ mang it nhat 1 loai gen
khang thudc trong 3 gen blaVEB, blaDIM va AmpC chiém
ty 18 rat cao, lan luot 1a 90,18% tai Bénh vién Xanh Pon va
88,68% tai Bénh vién Thanh Nhan.

Giong nhu mdt s6 vi khuan Gram am khac, P. aeruginosa
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¢6 chira mot gen gdy cam ung thuéc nam trén nhidm sic
thé - blaAmpC, mi hoa mét loai enzym p-lactamase phd
rong thude 16p C [2]. Enzyme nay gop phan vao sic dé
khang tu nhién cta vi sinh vat d6i v6i cac phan tir khong
bén va gdy cam tmg, nhu aminopenicillins, cephalosporin
thé hé tht nhat va thi hai [3]. Quan trong hon, khi dugc
san xuat qua muc do dot bién lam thay ddi qua trinh phuyc
hoi peptldoglycan AmpC trd thanh nguyén nhan chinh gy
ra sy khang thudc d6i véi cac penicillin antipseudomonal
(ticarcillin va piperacillin), monobactams (aztreonam),
cephalosporin thé hé thtr tu (cefepime) [10, 11] va c¢6 kha
ning chdng lai tic dung tc ché cua clavulanate, sulbactam
va tazobactam [12]. Trong nghién clru nay, ty 1€ cac ching
P. aeruginosa c6 mang gen AmpC chiém ty 1é rat cao
(89,35%). Két qua khang sinh d6 cho thay ty 1¢ cac ching
khang voi cefepime 1a 85,24%. Nhu vay, voi su xuat hién
ctia kiéu gen ciing nhimng dic diém kiéu hinh c6 thé nghi ngd
ring cac chung trong nghién ctru ndy ¢ kha ning san xuat
AmpC & mirc cao. Pé khing dinh chic chén can thiét tién
hanh nghién ctru xac dinh mirc d6 biéu hién gen AmpC hay
kha nang sinh AmpC ¢ mutc do cao hoac xac dinh cac dot
bién dan dén tdng san xuit qua mirc AmpC. Nhiéu nghién
ctru trén thé gidi da duoc tién hanh va chi ra cac dot bién
duogc goi 1a dot bién giai phong phd bién trong 1am sang va
chiém ty 18 16n & cac chung khang ceftazidime va cefepime
trong cac nghién ctru khac nhau [8, 10-12]. Tinh trang dang
lo ngai nay da thuc day sy phat trién cua cac loai p-lactam
m&i nhu ceftolozane va cac chit wc ché AmpC méi nhu
avibactam cho thay cac trién vong trong cong tic phong
chéng loai dot bién nay [13].

Bén canh d0, cac ching P. aeruginosa trong nghién cuu
ndy c6 mang gen blaVEB véi ty 1¢ 1a 18,52%, thdp hon
nhiéu so véi nghién ctru cua Neil Woodford tai mét bénh
vién & Anh (2008-80%) nhung cao hon mot chut so voi
nghién ctru ciia Nandagopal Murugan tai An Do (2018-
11,50%) va cua Sahar Amirkamali tai Iran (2017-13,3%) [9,
13, 14] . Két qua khang sinh d6 tai Bénh vién Xanh Pon va
Thanh Nhan cho thay, cac chung P. aeruginosa néu trén c6
ty 1 dé khang ceftazidime va cefepime cao (CAZ -72,68%,
FEP-85,24%). Trong khi blaVEB dugc phat hién kha phd
bién & P aeruginosa phan lap tai nhiéu nude trén thé gioi
thi blaDIM Ia gen mdi phat hi¢n trong giai doan hién nay.
Trén thé gidi, cac ching mang gen blaDIM dugc bao cao
0 mot vai truong hop tai Ha Lan (1 truong hop), An Do
(5%), Sierra Leone (40%) [6, 9, 15] va trong nghién ctru nay
chung t6i da phat hién c6 mdt chung mang gen blaDIM. Vi
khuan c6 enzyme B-lactamase DIM-1 c6 kha nang ly giai
cephalosphorin phd rong va carbapenem [4, 6]. Cac chung
P aeruginosa trong nghién curu nay cé ty 1€ khang IMP va
MEM rit cao, lan luot 1a 97,63% va 95%. Do vdy, rat can
thiét phai tim hiéu thém vé su lan truyén va xuét hién cta
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chung vi khudn mang gen blaDIM tai Viét Nam.

Nghién ctru ciing cho thdy mot ty 1¢ khong nho (39/216-
18,05%) ching P. aeruginosa c6 dong thoi 2 loai gen khang
thudc gitip 1am ting kha nang dé khang khang sinh, gay kho
khan rat 16n cho béc si diéu tri trong viéc lya chon khang
sinh phu hop. Diéu nay ciing cho thdy cac chung vi khuén
mang gen khang thudc dang ngay cang da dang, mot chiing
vi khuén c6 thé mang mot hodc nhiéu loai gen khang thudc
khac nhau. DPay chinh la hau qua cua viéc lam dung khang
sinh trong diéu tri nhiém Khuén - mot tinh trang hién dang
rat pho bién tai Viét Nam - sir dung khéng sinh bira bai,
khong tuan thu theo phac d6 diéu tri, lidu lwong khang sinh
sit dung khong dung. Ngoai ra, kha ning lan truyén gen
khang khang sinh trong ctng loai hodc giita 2 loai vi khuan
thong qua plasmid, transposons va intergrons ciing gitip kha
ning dé khang ciia vi khuan da dang hon. Do do, tai cic
bénh vién, viéc thuc hién cong tac kiém soat nhiém khuan
1a rat can thiét dé ngan chin sy lan truyén cta cac vi khuan
khang thudc, tir d6 c6 thé dua ra phac d6 diéu tri hiéu qua
cho bénh nhan.

Ty 18 céc chung P. aeruginosa c¢b mang it nhat 1 loai gen
khang thudc trong 3 gen blaVEB, blaDIM va AmpC chiém
ty 1€ rt cao, 1an luot 13 90,18% tai Bénh vién Xanh Pon
va 88,68% tai Bénh vién Thanh Nhan. Trong d6, 193/216
(89,35%) chung P. aeruginosa mang gen AmpC, 40/216
(18,51%) mang gen VEB va 1/216 (0,46%) mang gen DIM.

Céc ching P. aeruginosa c6 sy da dang vé kiéu gen
khang thude khi c6 38/216 (17,59%) mang dong thoi ca 2
gen khang khang sinh, cho thay kha nang dé khang da dang
ctia vi khuan nay, tir d6 ¢6 thé gy ra nhidu khé khan cho
béc si 1am sang trong viéc lya chon phuwong phap diéu tri
thich hop.
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