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Enterococcus faecalis la tac nhan géy nhiém tring co héi phé bién & bénh vién va céng déng. Sw sén co
clia né trong nhidu méi truéng khéc nhau va kha ndng dé khang véi nhiéu loai khang sinh da lam cho vai tro
cla E. faecalis ngay cang quan trong hon. Fluoroquinolone la nhém khang sinh dwoc st dung rong réi trong
14m sang, dic biét Ia trén bénh nhan nhiém tring dwong tiét niéu ma E. faecalis 13 tac nhan vi khuén gram
duwong géy bénh thuong gdp. Sw tiéu thu fluoroquinolone trong bénh vién, trong chan nudi da tao ra ap luc
chon loc cho sw dé khang, theo thuc phdm va sinh vat trung gian, vi du nhw rudi hoan toan cé thé duoc lan
truyén. 466 ching E. faecalis tir cdc méu phén nguoi, phén ga, rudi va thuc phédm cho duoc phén lap. Ty
1€ khang ciprofloxacin 19,5%, khang levofloxacin 17,6%. Thir nghiém tinh nhay cdm cua cac ching khang
fluoroquinolone véi céc khéng sinh khéc cho théy ty Ié khang cao véi macrolide, phenicol, tetracylin (> 90%),
khang aminoglycosid mirc d6 cao (27,5% - 53,9%) va khéang linezolid (63,7%). Nhay cam tét véi penicillin va
ampicillin. Gen lién quan sw dé khéang la gyrA (c6 mét trong 14,4% chiing khang ciprofloxacin, 18,5% chiing
khang levofloxacin), emeA, ermA, ermB, cat, fexA, tetM, tetL va tetK. 100% chiing khang linezolid mang optrA,
khéng tim thay poxtA. Cac gen aac(6')-le/aph(2")-la, aph(3))-llla, ant(6’)-la xuét hién trong céc ching khéng
aminoglycosid mirc dé cao. emeA, gen quy dinh co ché khang bom day c¢é maét réng réi trén céc ching E.
faecalis phén l&p dwoc nhung khéng cé mdi lién hé cé y nghia théng ké déi véi mirc dé khéng fluoroquinolone.

Tr khéa: E. faecalis, fluoroquinolone, khang khang sinh.
I. DAT VAN PE

Enterococcus faecalis vi khudn Gram trong cong doéng. V&i nhiéu yéu td doc lwc giup

dwong, sinh acid lactic va dwoc tim thdy &
nhidu moéi trwdng dat, nuwéc, thwe phdm va
dong vat.! & ngwdi, né 1a mot thanh vién cla
hé thdng tiéu hoa, tuy nhién ciing nhw E. coli,
E. faecalis da tré thanh mot tac nhan gay nhiém
trang co hdi quan trong trong bénh vién va
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cho sy bam dinh, xam nhap, 1an tranh sy dap
ng mién dich..., E. faecalis ndi 1&n vé&i vai tro
la nguy&n nhan cla viém ndi tm mac, nhiém
khuan huyét, nhiém khuan vét thwong va dac
biét la nhiém khuan duwong tiét niéu.2* Diéu tri
cac nhiém trung do loai vi khuin nay gay ra
c6 thé gap kho khan vi vé ban chét, né da cé
kha nang dé khang véi mot sé khang sinh nhuw
cephalosporin, clindamycin, va d& khang mic
do thap véi aminoglycosid. Cung véi d6, sw thu
nhan cac gen dé khang théng qua cac yéu tb
di truyén dong nhw plasmid, transposone, hodc
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do dot bién dwdi ap lwc chon loc clia khang
sinh da lam cho tinh trang dé khang cta ching
tr& nén phtre tap hon.

Fluoroquinolone 1a mdt trong nhirng nhém
khang sinh quan trong duoc lwa chon phé bién
dé diéu tri nhiém tring do nhiéu loai vi khuan gay
ra, trong d6 c6 cac vi khudn Gram dwong gay
nhiém khuan tiét niéu ma ndi bat 1a E. faecalis.*
Tuy nhién, sy d& khang nhém khang sinh nay
trén Enterococcus néi chung va E. faecalis noi
riéng da cé xu hwdng gia tdng.>¢ Co ché khang
fluoroquinolone & E. faecalis dwoc biét dén voi
sy dot bién cac gen gyrA, gyrB, parC lam thay
ddi cau truc diém gén khang sinh (DNA gyrase
va topoisomerase V). Bén canh do, sy c6 mat
cla cac kénh bom day nhuw EmeA, EfrAB lam
gidm néng do khang sinh trong té bao da gop
phan vao kha nang dé khang fluoroquinolone
cta loai vi khuan nay.”8

Viéc st dung fluoroquinolone va cac khang
sinh khac trén nguoi va déng vat da gay nén ap
lwc chon loc cac chiing E. faecalis dé khang b&i
sy c6 mat thwong xuyén cua chang tai dwdng
tiéu hoa. Sy lay nhiém vao thuc phém, vao
cac trung gian truyén bénh nhw rudi da gay ra
mbi de doa to I&n ddi véi strc khde cong déng.
Théng qua chubdi thirc &n, cac ching dé khang
c6 thé lan truyén tir dong vat sang ngudi, gitra
ngudi v&i ngwdi va lan vao méi trvdng bénh
vién. Cung v&i kha nang gay bénh da lam cho
vai trd cla E. faecalis trong cong déng dbi voi
strc khde con ngudi cang tré nén quan trong
hon. Tuy nhién, tai Viét Nam chwa c6 sy quan
tam dung mac vé méi nguy hiém nay ciing nhw
chwa c6 nhiéu nghién ciru dé cap dén. Chinh vi
vay, dé chirng minh sy hién hiru cla E. faecalis
khang fluoroquolone va khang sinh khac trong
cong déng, nghién clu “D&c diém khang
khang sinh cta Enterococcus faecalis khang
fluoroquinolone phan lap tir ngu i, ddng vat va
thwe phdm” dwoc thye hién véi 2 muc tiéu:

1. Xac dinh ty |é E. faecalis khang
fluoroquinolone phéan Iap tr ngudi, ddng vat va
thwe pham.

2. Xac dinh mirc d6 nhay cam cla E.
faecalis khang fluoroquinolone dbi v&i cac loai
khang sinh khac va cac gen lién quan dén s
dé khang.

Il. DOl TVQNG VA PHUONG PHAP

1. Déi twong

466 chung E. faecalis dwgc phan lap, trong
doé 82 chung t» mau phan ngudi khée manh,
121 chdng tr mau phan ga, 183 ching tr mau
rudi clia cac trang trai chdn nudi tai xa Yén
Nam, Duy Tién, Ha Nam va tir mau thuc phém
(thit, rau) thu thap & cho 1an can (80 ching).

Thoi gian, dia diém nghién ciru

Tw thang 7/2021 - thang 6/2022 tai Khoa Vi
khuan, Vién Vé sinh dich té Trung wong.

2. Phwong phap

- M6 ta cat ngang, phan tich phong thi nghiém.

- Cac mau sau khi van chuyén lanh vé phong
thi nghiém khang khang sinh - Vién vé sinh dich
té Trung wong sé dwoc cay trén mdi truéng chon
loc Chromagar danh cho enterococci, G 37°C/ 5
- 10% CO,, 24 - 48h, khuén lac mau hong dién
hinh dinh danh béng k¥ thuat Malditof.

- Xéac dinh kiéu hinh khang fluoroquinolone
bdng ky thuat pha lodng khang sinh xac
dinh ndng d® ¢ ché téi thiéu (MIC: Minimal
inhibitory concentration) trén méi trwong dac
v&i 2 khang sinh ciprofloxacin, levofloxacin.
Céac chung khang sé dwgc thir nghiém thém
murc d6 nhay cam véi cac khang sinh penicillin,
ampicillin, vancomycin, linezolid, tetracyclin,
minocyclin, erythromycin, chloramphenicol
béng ky thuat MIC trén thach Muller-Hinton,
khang amynoglycosid & mirc d6 cao (HLAR)
trén thach BHI chira 500 ug/ml gentamycin,
2000 pg/ml streptomycin. Ching chuan E.
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faecalis ATCC 29212, E. faecalis ATCC 51299
duoc st dung dé kiém tra chat lwong. Két qua
dwoc bién luan theo CLSI 2021.°

- Xac dinh kiéu gen lién quan khang
Fluoroquinolone: gyrA va eme A duoc tién
hanh trén tat cd cac ching phan lap duoc,
kiéu gen dé khang véi khang sinh khac duoc
thwe hién trén cac ching dé khang véi khang
sinh d6 bang ky thuat PCR phat hién cac gen
otrpA, poxtA (khang linezolid), ermA, ermB,
ermC (khang macrolid), tet L, tet M, tet K, tet
O, tet S (khang tetreacyclin), cat, fexA (khang
phenicol), aac-(6')le/aph(2")-la, aph(3')-llla,
ant(6)-la, aph(2")-Ib, aph(2")-Ilc va aph(2")-1d
(khang aminoglycosid mirc d6 cao). Té bao vi
khuén tlr mdi trudng BHI dwoc rira 3 1an trong
dung dich dém TE, sau d6 chiét tich DNA bang

dung dich TE 1X (10mM Tris-HCI, 1mM EDTA
pH8), G 95°C/10 phut, ly tdm 13.000 vong/phut,
hut nwéc ndi dung cho PCR.

- Cac mdi cho khuéch dai cac gen lién
quan dén sy dé khang va chirng dwong
dwoc cung cap bdi Phong thi nghiém Khang
khang sinh, khoa Vi khuén, Vién vé sinh
dich t& Trung wong (Bang 1). Thanh phan
ctia mdi phan &ng PCR bao gém: 12,5ulL 2X
Go Taq Green Master Mix (Promega), 0,2uL
mdi nguwoc va mdi xudi mdi loai (10uM), 1uL
ADN khuén (1 - 10 ng/uL) va nwéc Nuclease
free vira da 25uL. Phan (rng duwogc thwc hién
trén may ludn nhiét Thermo-cycler (Applied
Biosystems, Veriti). San phdm PCR dugc
phat hién bang dién di trén agrose 1,5% va
nhudém béng Red safe.

Bang 1. Trinh tw cac primer phat hién cac gen khang khang sinh

Khang Gen dé Prime (5’ - 3) Kich thwéc Ta Tai liéu
khang sinh khang (bp) tham khao
Fluoro- GAYTATGCWATGTCAGTTATTGT
. gyrA . 286 45 10
quinolone GGAATRTTRGAYGTCATACCAAC ©
Bom day GTGACAGCCTTTGTGGCAGAT
j emeA 687 57 "
(da khang) TAGTCCGTTGATGGTTCCTTG
AGGTGGTCAGCGAACTAA
OtrpA 1395 48 12
ATCAACTGTTCCCATTCA
Linezolid
AAAGCTACCCATAAAATATC 50
poxtA 533 18
TCATCAAGCTGTTCGAGTTC
GAGTCGGTGGGTGGATTCTA Nghién ctru
ermA 464 57 .
GAACGCGATATTCACGGTT nay
) CATTTAACGACGAAACTGGC
Macrolide  ermB 405 52 10
GGAACATCTGTGGTATGGCG
CAAACCCGTATTCCACGATT
ermC 295 48 10
ATCTTTGAAATCGGCTCAGG
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Khang Gen dé Prime (5’ - 3) Kich thwéc Ta Tai liéu
khang sinh khang (bp) tham khao
GTTAAATAGTGTTCTTGGAG
tetM 576 45 10
CTAAGATATGGCTCTAACAA
F: GTTGCGCGCTATATTCCAAA
tetL 778 54 10

R: TTAAGCAAACTCATTCCAGC

otracveln tofS F: TGGAACGCCAGAGAGGTATT 560 o5 .
y R: ACATAGACAAGCCGTTGACC

F: TTAGGTGAAGGGTTAGGTCC
tetK 718 55 10
R: GCAAACTCATTCCAGAAGCA

F: GATGGCATACAGGCACAGAC

tetO 614 55 10
© R: CAATATCACCAGAGCAGGCT
cat TGGAAACTTGGGATAGAAAAGAA 563 55 Nghién ctru
AACCATCACATACCGCATGA nay
Phenicol
GTACTTGTAGGTGCAATTACGGCTGA
fexA 1272 48 14
CGCATCTGAGTAGGACATAGCGTC
aac(6’)le/ CAGGAATTTATCGAAAATGGTAGAAAAG 369 55 .5
aph(2’)la CACAATCGACTAAAGAGTACCAATC
aph(2")- CTTGGACGCTGAGATATATGAGCAC 867 55 5
Ib GTTTGTAGCAATTCAGAAACACCCTT
Khang  aph(2")- CCACAATGATAATGACTCAGTTCCC 444 55 5
sid mire d§ gph(2")- GTGGTTTTTACAGGAATGCCATC 641 55 s
cao Id CCCTCTTCATACCAATCCATATAACC
aph(3')- GGCTAAAATGAGAATATCACCGG 593 55 5
Illa CTTTAAAAAATCATACAGCTCGCG
ant(6)-1a ACTGGCTTAATCAATTTGGG 507 55 5
GCCTTTCCGCCACCTCACCG
MY,CorT;R,AorG; W,Aor T
3. Xt ly s6 liéu 4. Pao dirc nghién ctru
Sé liéu dwoc nhap bang Excel 2016, sau d6 Nghién clru nay da dwoc Hoi ddng dao dirc
duwoc x ly va phan tich bang SPSS 20.0 Trwéorng Dai hoc Y Ha Néi phé duyét theo quyét
dinh s6 NCS05/DHYHN-HDDD ngay 29 thang

3 nam 2019.
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. KET QUA

1. Ty lé E. faecalis khang fluoroquinolone
Thr nghiém mrc d6 nhay cam véi ciprofloxacin va levofloxacin trén 466 chung E. faeclais, ty 1&
khang thu dwgc nhu sau:

Bang 2. Mirc d6 nhay cam vé&i cac khang sinh nhém fluoroquinolone
cua cac ching E. faecalis

Khang sinh Mirc 0 Sé lwong Phan ngwoi Phan ga Rudi Thwc pham Téng
Tyle  (n=82) (n=121) (n=183) (n=80) (n = 466)
R n 2 28 44 17 91
% 2,4 23,1 24 21,3 19,5
n 13 28 101 49 191
Ciprofloxacin I
% 15,9 23,1 55,2 61,3 41,0
s n 67 65 38 14 184
% 81,7 53,7 20.8 17,5 39,56
R n 2 21 44 15 82
% 2,4 17,4 24 18,8 17,6
n 0 5 81 2 88
Levofloxacin I
% 0 4.1 44,3 2,5 18,9
s n 80 95 58 63 296
% 97,6 78,5 31,7 78,8 63,5

Ty 1é khang ciprofloxacin cua E. faecalis la 19,5%, khang levofloxacin la 17,6%. C6 20 ching
chi khang ciproxacin, 11 chiing chi khang levofloxacin va 71 chling khang ca v&i 2 loai khang sinh
nay. Nhw vay, ty |&é phan 1ap dwoc E. faecalis khang fluoroquinolone trong nghién ctru nay la 21,9%
(102/466). Rudi la nhém vat chi mang quan thé E. faecalis khang fluoroquinolone cao nhéat.

2. Dac diém khang khang sinh ctia cac chiing E. faecalis khang fluoroquinolone

100%
90%
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70%
60%
50%
40%
30%
20%
10%

0%

B Nhay cam
1 Trung gian

53,9 B Dé khang

Biéu dd 1. Mirc d6 nhay cam cua E. faecalis khang fluoroquinolone véi cac loai khang sinh
(HLGR: khang gentamycin mdec do cao, HLSR: khang streptomycin mirc dé cao)
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Biéu d6 1 cho thay, cac ching E. faecalis
ngoai kha nang khang fluoroquinolone con coé
kha nang dé khang cao v&i khang sinh nhém
tetracyclin (88,2 - 98%), khang macrolide
(erythromycin ~ 94,1%), khang phenicol
(chloramphenicol 90,2%). Bang chu trong
nghién cu nay, ty 1& khang linezolid 1én t&i

63,7%, khéng xuét hién khang vancomycin
nhwng ty 1& khang trung gian v&i khang sinh
nay la 20,6%. 27,5% khang muc dé cao v&i
gentamycin, 53,9% v@i streptomycin. Tuy nhién,
cac khang sinh nhém blactam nhw ampicillin,
penicillin c6 ty & khang rat thap (chi 1 - 2%).

Bang 3. Ty lé cac gen lién quan dén khang khang sinh cua cac ching E. faecalis dé khang

Khang sinh S6 ching tho Gen dé khang S6 ching Ty lé
nghiém dwong tinh (%)
Flouroquinolone 464 gyrA 46 9,9
Bom day 464 emeA 422 90,9
OtrpA 65 100
Linezolid 65
pOxtA 0 0
ermA 53 55,2
Macrolide 96 ermB 82 85,4
ermC 0 0
tetM 86 86,0
tetL 62 62,0
Tetracyclin 100 tetS 13 13,0
tetK 21 21,0
tetO 0 0
cat 61 66,3
Phenicol 92
fexA 72 78,3
aac(6’)-le/aph(2’)-la 1 1,8
aph(2")-1b 0 0
Khang aminoglycosid 56 aph(2")-lc 0 0
mutrc do cao aph(2")-ld 0 0
aph(3)-llla 55 96,5
ant(6')-la 38 66,7

GyrA c6 mét trong tbng sé 46 chang E.
faecalis, chiém ty 1& 9,9%. emeA la gen bom
day phd bién trong nghién clru nay. otrpA xuét

hién trén 100% ching khang linezolid, 85,4%
ching khang macrolide mang ermB, 55,2%
mang ermA. Cat va fexA duoc tim thdy & 66,3%
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va 78,3% ching khang chloramphenicol. Ty &
cac gen lién quan khang aminolycosid mwc dé

cao lan luot 12 96,7%, 66,7% va 1,8% dbi voi
aph(3’)-llla, ant(6’)-la, acc(6’)-le/aph(2’)-la.

Bang 4. Ty lé gen gyrA va emeA trén cac chung E. faecalis

Ciprofloxacin

Levofloxacin

Gen Khang Trung gian Nhay cam Khang Trung gian Nhay cam
P P
n % n % n % n % n % n %
Co 13 283 33 71,7 O 0 15 326 16 34,8 15 32,6
gyrA 0,00 0,00
Khéng 77 18,4 157 37,6 184 44,0 66 158 71 17,0 281 67,2
Cé 81 19,2 171 40,5 170 40,3 73 17,3 75 17,8 274 64,9
emeA 0,68 0,78
Khéng 9 214 19 452 14 33,3 8 19,0 12 286 22 524

Ty 1€ mang gen gyrA trong cac ching khang
ciprofloxacin 1a 14,4%, khang levofloxacin la
18,5%. C6 mdi lién hé cé nghia thdng ké cla
sw c6 mat gen gyrA déi véi sw dé& khang 2 loai
khang sinh nay (p = 0,00). 341 ching mang
gen emeA nhuwng cho kiéu hinh nhay cam véi
ciprofloxacin, 349 ching mang gen nay nhay
levofloxacin. Bang 4 cho thdy lién quan gitra
sy c6 mat cha emeA va mic dd dé khang
cirofloxacin, levofloxacin khéng cé y nghia
théng ké (p > 0,05).

IV. BAN LUAN

T nhitng n&m dau thap ky 70, enterococci,
trong d6 chd yéu la E. faecalis da dwoc coi la
mot tac nhan gay nhiém tring bénh vién va da
khang khang sinh, ddc biét la mot sb khang
sinh quan trong trén Idm sang nhw vancomycin,
linezolid va fluoroquinolone. Fluoroquinolones
la khang sinh dwoc Té chire Y té Thé gi6i phan
loai “cwc ky quan trong trong y hoc” do tac dung
clia chung trong viéc diéu tri nhiém trung gay ra
b&i nhiéu nguyén nhan khac nhau, bao gém ca
vi khuan gram dwong, gram am va vi khuan ki
khi."® Tuy nhién, ty I& khang nhém nay cé xu
hwéng gia tang, khong chi trong bénh vién ma
con ca cdong déng do mrc d6 tiéu thu khang

sinh.'"'® E. faecalis c6 mat tai dwong tiéu hoa
va sy tiép xuc voi khang sinh cé thé 1a nhan
td kich thich sy dé& khang. Trong nghién ciru
nay cla chung toi, ty I1& khang ciprofloxacin la
19,1%, levofloxacin 17,6%, thwdéng gap nhét
& rudi (24%), & thywc phdm (18,8 - 21,3%) va
thap nhat & phan nguoi (2,4%). Ty I1& nay c6
s twong ddng véi nghién clru ctia Kim M.C va
Kim Y.B v&i cac ching phan 1ap tir thwe phdm
nhung thdp hon & cac mau phan nguoi.t®
Ty 1& khang & ga thap hon so v&i nghién ciru
cla Hung C.K va so v&i cac nghién clru lam
sang, khang khang sinh nhém fluoroquinolone
& E. faecalis trong cong déng nhin chung chwa
cao.” Nghién ctru ciia Qué Anh Tram trén cac
bénh nhan nhiém khuén tiét niéu, ty 1é khang
la 74,5%, cla Esfahani la 97,5%.4® Tuy nhién,
diéu dang lo ngai, tat ca cac ching déu la chiing
da khang khang sinh. Ty 1é khang cao gap &
nhom tetracyclin, macrolid va phenicol (> 90%),
khang aminoglycosid mirc d0 cao (27,5% -
53,9%), dwoc phan lap cha yéu & rudi va thuc
pham, 13y truyén qua chudi thirc an canh béo
mbi de doa to I&n dbi véi strc khde con ngudi.
Sw dé khang nay dong thuan véi nhiéu nhién
ctru khac.222' bang chu y, ty 1é khang linezolid,

5i” d6i v&i cac vi khuan Gram

mot “lwva chon cudi
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dwong khang vancomycin Ién t&i 63,7%, ty 1&
giam nhay cam v@&i vancomycin lén t&i 20,6%.
C6 thé thay, mirc dd dé khang nay & cong déng
can duwoc bao dong, béi néu co sy lay lan vao
bénh vién va thu nhan cac gen dé khang voi
cac loai khang sinh ma hién né con nhay cam
nhw gen TEM quy dinh khang beta-lactame
(ampicillin va penicillin) thi sy d& khang cang
tr& nén phirc tap va vai trd ctia né voi strc khoe
con nguwoi dang lo ngai hon.

Phantich kiéu gen lién quan dén khang khang
sinh clia cac chling dé khang, két qua hau hét
phu hop v&i kiéu hinh. Khang aminoglycoside
trong enterococci chd yéu la do san xuét cac
enzym bién d6i aminoglycoside. Hién nay, hon
30 enzym bién d6i aminoglycoside da dwoc xac
dinh, trong d6 cé chirc nang sinh hoc la nhirng
enzym dwgc quy dinh bédi cac gen aac(6’)-la/
aph(2”)-le, aph(3’) -llla, ant(6)-la va aph(2”)-1b,
aph(2”)-Ib, aph(2”)-Id. Sy xuét hién cac gen
nay trén cac ching khang aminoglycosid mirc
do cao lan lwot la 1,8%, 96,5%, 66,7% va 0%
cho ca 3 gen aph(2”)-, cho thay aph(3)-llla 1a
gen phd bién nhét. Trong nghién ctu nay, sw
khang tetracycline dwoc quy dinh b&i cac gen
tetM, tetl, tetK va tetS, lam thay dbi diém gén
trén riboxome, ma héa cac kénh bom day, trong
do tetM hoac tetl ho&c phdi hop ca 2 gen nay
la kiéu gen khang thwdng gap. tetM phd bién
hon céc tet khac. Dbi véi macrolide, hai co ché
duorc coi la cht yéu gay khang & E. faecalis bao
gdm sy thay déi vi tri gan qua trung gian gen
erm va bom day nhd gen mef. 75,4% ching
E. faecalis khang macolide trong nghién ctru
nay mang ermB, hon mét niva do ermA, khong
xuét hién ermC. Cé 52/53 chiing mang ermA
ddng thoi mang gen ermB. D@ liéu gidi trinh
tw toan bd gen mét sb chiing khang macrolide
(két qua khong dé cap & nghién ctu nay) ma
chung t6i da thwc hién cho thay ermA nam chd
yéu trén plasmid, ermB c6 thé ndm & nhiém séc

thé hoadc plasmid, vira cé thé lan truyén doc,
vira c6 thé lan truyén ngang giai thich sy phd
bién va déng nhiém cla cac gen nay. Nghién
ctru cua Demigul, cac ching khang macrolide
lai cht yéu do gen ermC va ermB." Sy dé
khang phenicol dwgc ghi nhan b&i sy cé mat
cla 2 gen cat va fexA, trong dé 46/92 chlng
khang mang déng th&i ca 2 gen. Cat ma hoa
protein cé tac dung acetyl héa enzym peptidyl
transferase, lam thay dbi diém gan cla khang
sinh. C4c bién thé cat chl yéu la catA-7, lién
két v&i plasmid pRE25 thudc ho Inc18, dwoc
phd bién rong rai trong thwe phdm va dong vat
trang trai, ch( yéu 1a gia cAm va catA-8, con
goi 1a catpC223, lien két v&i plasmid pC223
dwoc phat hién ban dau & S. aureus, tuy nhién
hién nay chi yéu & E. faecalis tr lon. Gen nay
xuét hién song song v&i cac gen tetM va tetl
bén trong transposon Tn6245. Dau vét cla
transposon nay da dwoc quan sat thdy trong
cac plasmid mang fexA va optrA cho thay nguy
co tiém an vé sy da khang.2

Linezolid 1& mdt chat kim khuan cé hoat tinh
réong déi véi vi khudn gram dwong. Cac co ché
khang linezolid dwoc biét dén bdi sy dot bién
trong gen ma hoéa rRNA 23S riboxome, sy cé
mat cla cac gen otrpA, poxtA va cfr. Trong
nghién clru nay cda chung t6i, cac ching khang
linezolid déu mang gen otrpA, khdng cé chiing
mang gen poxtA. Nghién ctru trén cac chilng E.
faecalis c6 ngudn gbc tir lon, dat dai, dung cu va
ngwoi trong cac trang trai chan nudi, gen khang
oxazolidinone va phenicol poxtA, optrA va fexA
dwoc phat hién & E. faecalis voi ty 1é twong (rng
la 100%, 85,7% va 67,9%. Ty |é cac gen nay &
E. faecium lan lwot 1a 100%, 60% va 80%. Nong
dd tre ché t6i thiéu cua linezolid trong cac chiing
nghién clru ndm trong khoang tir 2 - 12 mgl/L,
trong khi két qua ctia chung tdi dao déng tir 4
- 16 mg/L.2® D{¥ liéu gidi trinh ty toan bo bd gen
chi ra réng fexA ndm gan phia trén optrA trong
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plasmid AD582 giai thich kiéu hinh d& khang
dong thoi ca linezolid va phenicol. Co thé viéc
st¢ dung phenicol trén dong vat da gay nén ap
lwc thu nhan fexA, do d6 nhan dwoc optrA, ly
gidi ty |é cao E. faecalis khang linezolid. Khang
vancomycin khéng duwgc phat hién trong nghién
ctru, tuy nhién, déi chiéu véi két qué nghién ciru
trwdc day cla chung t6i, trong sb 102 ching
E. faecalis khang fluoroquinolone, cé 5 ching
mang gen vanC /van C, v&i MIC vancomycin tw
8 — 16 mg/L, quy dinh tinh khang trung gian vé&i
loai khang sinh nay. C6 thé, sw hién dién cla
mét lwgng D-Ala-D-Ala cao hon so véi D-Ala-D-
Ser gidi thich cho m&rc d6 khang chwa cao cta
cac chiing mang vanC.

GyrA duwgc phat hién trong 46 ching E.
faecalis st dung trong nghién ciru. Phan bd
clia gyrA gap & 13 ching khang (28,3%), 33
ching nhay cdm hoac khang trung gian voi
ciprofloxacin. D& liéu nay dbi véi levofloxacin
la 32,6% va 67,4%. Sy c6 mat clia gyrA nhwng
khong biéu hién tinh khang da dwoc dé cap
dén." Phan tich mdi lién quan gitra gyrA va
kha n&ng dé khang cho thay, gyrA cé mbi lién
hé cé y nghia théng ké dbi véi sy dé khang
2 khang sinh th&r nghiém. Cac nghién ctru
vé khang flouroquinolone mirc d6 cao chirng
minh, d6t bién cha gyrA Ser83Phe va parC
Ser80Leu hoac Ser83Arg/lle, Glu87Lys/Gly &
gyrA, Ser80lle & parC... la cac nhan t6 quy dinh
tinh khang.” Nhw vay, cé thé cac chiing mang
gen gyrA nhwng khéng khang quinolone trong
nghién cu nay cla chung tdi c6 thé khong
mang cac dot bién nay, can nhirtng phan tich
sau hon dé lam sang t6. Gen emeA, mot gen
bom day khang sinh twong tw nhw norA & S.
aureus, lién quan dén sy da khang cla cac loai
E. faecalis. EmeA cé mat & 90,9% cac chiing
E. faecalis néi chung, 19,2% phan bb & cac
chiing khang ciprofloxacin, 17,3% & cac ching
khang levofloxacin. Vai trd clia emeA dbi v&i sw

dé khang fluoroquinolone da dwoc chirng minh.
Trén cac ching khang nhwng khéng mang dot
bién & gyrA va parC, mirc do biéu hién cla
gen nay cao hon so v&i cac ching khang va
mang gen dot bién. Khi emeA bi trc ché, ndng
dd6 we ché tbi thiéu (MIC) cua ciprofloxacin
gidm di 16 1an & cac ching biéu hén mic do
cao va 2 dén 4 & cac ching biéu hién & mirc
do thap.” Két qua nay twong ddng véi nghién
ctru cla Jia W trén cac ching E. faecalis phan
lap tlr Iam sang.™ Tuy nhién, trong nghién clru
nay cla ching t6i, emeA phan bb rong rai trén
cac chuing E. faecalis phan lap dwoc va do doé,
khéng c6 méi lién quan cé y nghia thdng ké dbi
véi kha ndng dé khang fluoroquinolone, twong
tw mot nghién clru vé cac ching E. faecalis
khang fluoroquinolone phan lap dwoc tr bénh
nhan nhiém khuan tiét niéu.t C6 18, m&c dd
biéu hién cta gen emeA dbi véi sy dé& khang
fluoroquinolone con phu thuéc vao nhiéu yéu
t6 khac.

V. KET LUAN

Ty |é E. faecalis khang fluoroquinolone phan
lap trong cong ddng thap hon so v&i cac nghién
ctru 1am sang, tuy nhién, ching déu la vi khuan
da khang khang sinh v&i sir c6 mat da dang clia
cac gen dé khang. Trong cac chiing d& khang
fluoroquinolone, khang linezolid chiém ty 1& cao
va dang bao dong. Gen gyrA lién quan dén sy dé
khang ciprofloxacin va levofloxacin. EmeA phd
bién trong cac chiing phan lap dwoc giai thich sw
da khang cua E. faecalis trong cong dong.

LO1 CAM ON

Nghién cu nay nhan dworc tai tro kinh phi
cta dé tai “Phan tich quan thé gen khang khang
sinh va mdi lién quan dén ty 1& vi khudn mang
gen NDM va MCR-1 khang khang sinh tir cac &
chra & cong dong tai tinh Ha Nam, Viét Nam”
(Ma s6 108.02-2017.320) clia Quy phat trién
Khoa hoc va Céng nghé quéc gia (NAFOSTED)
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va s hd tro cla tap thé khoa Vi khuén vién
Vé sinh dich té trung wong. Ching t6i xin chan
thanh cdm on.
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Summary

CHARACTERISTICS OF FLUOROQUINOLONE RESISTANT
ENTEROCOCCUS FAECALIS ISOLATES OBTAINED
FROM HUMANS, ANIMALS AND FOOD

Enterococcus faecalis is a common opportunistic pathogen in hospitals and the community.
Due to its prevalence in variety of environments and resistance to many antibiotics, E. faecalis is
an important bacterium to study. Fluoroquinolone is a group of antibiotics that is widely used in
clinical practice, especially for treating urinary tract infections caused by gram-positive E. faecalis.
The use of fluoroquinolones in hospitals and in livestock has increased the likelihood of resistant
colonies which can be transmitted. This study assessed the characteristics of antibiotic resistance
of E. faecalis in 466 strains of E. faecalis isolated from human, chicken, flies and food. The rate
of resistance to ciprofloxacin was 19.5% and to levofloxacin was 17.6%. The susceptibility test of
fluoroquinolone-resistant strains to other antibiotics showed high rates of resistance to macrolides,
phenicol, tetracycline (> 90%), high level aminoglycoside (27.5% - 53.9%) and linezolid (63.7%).
Resistance to penicillin and ampicillin were rare. Genes associated with antibiotic resistance
were gyrA (present in 14.4% of ciprofloxacin-resistant strains and 18.5% of levofloxacin-resistant
strains), emeA, ermA, ermB, cat, fexA, tetM, tetL and tetK. All linezolid-resistant strains carried
optrA but poxtA is absent. High-level aminoglycoside-resistant strains identified contained aac(6')-
le/aph(2")-1a, aph(3')-1lla, ant(6')-la. The gene responsible for the exfflus pumps, emeA, was widely
present in E. faecalis strains but did not have a statistically significant association with the level of
fluoroquinolone resistance.

Keywords: E. faecalis, fluoroquinolone, antibiotic resistance.
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