TAP CHIi NGHIEN ClPU Y HOC

DANH GIA KHA NANG KHANG KHANG SINH CUA
ENTROCOCCUS FAECALIS MANG GEN KHANG VANCOMYCIN
PHAN LAP TU NGUOl, DPONG VAT, THU'C PHAM VA NGOAI CANH
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Enterococcus khéng vancomycin (VRE) la méi de doa toan céu vé khang khéng sinh khéng chi trong
bénh vién ma & ca cdng dbng. Sw xuét hién VRE cé thé lién quan dén st dung avopacin - mot yéu té kich
thich sw tdng trudng trong chdn nuéi & déng vét. Cac VRE cé thé lan truyén sang nguoi, thue phdm, nudéc
thai va xa hon thong qua céc sinh vét trung gian nhw rudi. 709 ching E. faecalis da duoc phan I4p tir nguoi,
véat nubi, rudi, nuéc thai trong céc trang trai chdn nuéi va ttr thuc phdm & cac cho l1an can. Béng ky thuat
PCR xac dinh cac gen lién quan dén tinh khang vancomycin bao gém van A, van B, van C, van C,, van D,
van M va van N. C6 24 ching duong tinh voi van C (3,4%) trong d6 15 ching mang gen van C,, 9 ching
mang gen van C,. Khéng phat hign thdy céc gen van con lai trén bat ky ching ndo. St dung ky thuét MIC thd
nghiém tinh nhay cdm véi vancomycin cho théy, chi c6 3/709 ching (chiém 0,4%) biéu hién kiéu hinh khéng
vancomycin véi MIC = 32ug/ml (theo CLSI 2020) dwoc phén lap tir phan ngudi va & rudi. Ty 1é E. faecalis
khéng vancomycin trong céng déng con thap, tuy nhién van la méi de doa tiém an déi véi strc khde con nguoi.

Twr khoéa: VRE (Enterococcus khang vancomycin), E. faecalis, khang khang sinh, vancomycin.

I. DAT VAN DE

Vancomycin dwgc coi la mét trong nhirng
loai thuéc khang sinh cubi cung khi hiu hét cac
loai thubc khang sinh khac déu thét bai trong
viéc diéu tri cac bénh nhiém tring do vi khuan
Gram duwong gay ra. Enterococcus khang
vancomycin (VRE) l1a mét tac nhan gay nhiém
khuan quan trong & ngu®i va mang cac yéu tb
c6 thé lan truyén sy dé khang. Trong sb cac
enterococci, E. faecalis |1a nguyén nhan hang
dau ctia mdt sb bénh nhiém trung & ngudi, bao
gdm nhiém khuan huyét, viem ndi tdm mac,
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nhiém trung dwdng tiét niéu, nhiém trung vét
thwong va viém mang ndo.' Van dé tré nén
phtrc tap hon béi tinh trang khang khang sinh
lién quan dén st dung khang sinh trong cac
trang trai ch&n nuéi, chdng han nhw méi lién
hé gitra viéc st dung avoparcin (mét chat thic
day tang trwdng & lon, gia cdm) va sy xuat hién
VRE & nguoi da dwoc nhiéu nghién clru chirng
minh.24 Sy lay lan nhanh chéng va sy Iya chon
khang sinh han ché di v&i VRE 1am cho cac
ching nay ndi lén nhw mét trong nhitng tac
nhan nhiém trung bénh vién quan trong nhét
trén toan thé gioi véi ty 18 mac va tir vong &
murc dd cao.® Cac co ché khang vancomycin &
Enterococcus da dwoc mo ta. Co chin operon
chiracacgenvanA, B, C, D, E, G, L, Mva van
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N quy dinh tinh khang v&i vancomycin trong dé
van A la loai phd bién nhat va thwéng phan lap
dwoc tlr cac chdng lam sang.® Tuy nhién, dang
chu y cac loai E. gallinarum va E. casseliflavus
mang cac gen khang vancomycin ty nhién nhw
van C, van C,, van C, c6 kha nang dwoc lan
truyén thdng qua plasmid, transposon sang cac
loai Enterococcus khac trong ty nhién, lam gia
tang tinh trang khang khang sinh gay nén méi
de doa dbi v&i strc khde cong ddng. Cac ching
nay cé kha nang lan réng qua trung gian nhw
rudi, thwc phdm, nuwéc thai. Véi vai tro 1a tac
nhan gay bénh thwdng gdp nhét trong sb cac
Enterococcus, E. faecalis c6 mat trong duwdng
tiéu hoa clha ngwoi va dong vat cung véi cac
Enterococcus khac, do dé cé co hdi thu nhan
gen dé khang vancomycin cling nhw cac khang
sinh khac khién cho nhiém trung do ching gay
ra tr& nén nghiém trong hon. Chinh vi vay,
dé tim hiéu tinh trang khang khang sinh, dac
biét la khang vancomycin cla E. faecalis hién
hiru trong cong doéng, nghién clru “Danh gia
kha nang khang khang sinh clia Enterococcus
faecalis mang gen khang vancomycin phan lap
tr ngudi, dong vat, thwe pham va ngoai canh”
dwoc tién hanh véi 2 muc tiéu:

1. Xac dinh sw c6 mat clia cac gen lién quan
dén khang vancomycin va mic do nhay cam
v&i vancomycin & E. faecalis phan lap tr nguoi,
dong vat trang trai, thwe phdm va ngoai canh.

2. Xac dinh mrc d6 nhay cdm cua E. faecalis
mang gen khang vancomycin ddi v&i cac loai
khang sinh.

I. DOl TUQONG VA PHUONG PHAP
1. Déi twong

Tét ca cac ching E. faecalis dwoc phan lap
t 140 mau phan ngwdi khée manh, 80 mau
phan lon, 191 mau phan ga, 54 mau phan cho,
74 mau nuéc thai va 144 mau rudi cla cac
trang trai chan nudi tai xa Yén Nam, Duy Tién,

Ha Nam va 70 mau thywc pham (thit) thu thap &
cho lan can.

Thoi gian, dia diém nghién ctu

T thang 12/2020 — thang 7/2021 tai Khoa
Vi khuén, Vién vé sinh dich t& Trung Uong.

2. Phwong phap

M6 ta cat ngang, phan tich phong thi nghiém.

Phuwong phap chon mau thuan tién cé chu
dich dwoc ap dung trong nghién ctru nay. Sau
khi cac cha trang trai ddng y tham gia nghién
ctru, nhdom nghién clru sé phat dung cu va
hwéng dan ho tw thu thap mau phan véi mot
lwong khoang 1/3 lo. Sau dé, cac mau phan ga,
phan lon, phan cho, rudi, nwédc thai cla trang
trai d6 dwoc nghién ctu vién thu thap bang
dung cu v6 khuan. Cac méau thit dwoc thu thap
tai cac cho lan can.

M&u dwoc bdo quan va van chuyén lanh
vé phong thi nghiém khang khang sinh — Vién
vé sinh dich t& Trung wong thyc hién céy trén
mdi trwdng chon loc Chromagar danh cho
enterococci, 0 37°C/5-10% CO,, 24-48h, chon
1-3 khuén lac mau hdng trong méi mau nudi
céy dinh danh bang ky thuat Malditof. Néu 1a E.
faecalis s& dwoc thu thap hét dé tang thém do
bao phl cho nghién ctru.

Xé&c dinh kiéu gen dé khang vancomycin: van
A, van B, van C,, van C, van D, van N va van
M bang k§ thuat PCR. Té bao vi khuan tir moi
trwong BHI dwoc rira 3 ET) trong dung dich dém
TE, sau d6 chiét tach DNA bang dung dich TE
1X (10mM Tri-HCI, 1mM EDTA pH8), G 95°C/10
phat, ly tdm 13.000 vong/phut, hut nwéc ndi
dung cho PCR.

Cac modi cho khuéch dai cac gen van va
chrng dwong duwoc cung cap bdéi Trung
tdm nghién ctru khang khang sinh, Vién cac
bénh truyén nhiém qudc gia Nhat Ban (Bang
1). Thanh phan cia mdi phan rng PCR bao
gdbm: 12.5 uL 2X Go Taq Green Master Mix
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(Promega), 0.2 pyL mdi nguwoc va mdi xudi
méi loai (10 uM), 1 uL ADN khudn (1-10 ng/
ML) va nuwdc Nuclease free vira da 25 pL.
Phan (rng dwgc thye hién trén may luan nhiét
Thermo-cycler (Applied Biosystems, Veriti)
theo chwong trinh: 94°C/2 phut, (94°C/1 phut,
64°C/1 phut, 64°C/1 phuat) x 30 chu ky, 68°C/7
phat, gitv & 4°C. San pham PCR duoc phat
hién béng dién di trén agrose 1,5% va nhuém
bang Red safe.

Xé&c dinh kiéu hinh khang vancomycin bang
ky thuat pha loang khang sinh xac dinh néng

dd wc ché tbi thiéu (MIC: Minimal inhibitory
concentration) trén méi trwdng dac. Cac ching
mang gen van dwoc th®r nghiém thém mic
dd nhay cam v&i cac khang sinh penicillin,
ampicillin, tetracyclin, minocyclin, erythromycin,
ciprofloxacin, levofloxacin va chloramphenicol
béng ky thuat MIC trén thach Muller-Hinton,
khang amynoglycosid & m&c d6 cao (HLAR)
trén thach BHI chtva khang sinh. Chiing chudn
E. faecalis ATCC 29212, E. faecalis ATCC 51299
duwoc str dung dé kiém tra chat lwong. Két qua
dwoc bién luan theo CLSI 2020.7

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

Gen Prime (5" - 3) Kich thwéc (bp) Tham khao

GCAAGTCAGGTGAAGATGGA

van A 721 8
GCTAATACGATCAAGCGGTC
GATGTGTCGGTAAAATCCGC

van B 640 8
CCACTTCGCCGACAATCAAA
GTATCAAGGAAACCTCGCGA

van C, 836 8
CGTAGGATAACCCGACTTCC
GCAAACGTTGGTACCTGATG

van C 523 8
2 GGTGATTTTGGCGCTGATCA
TGGAATCACAAAATCCGGCG

van D 311 8
TWCCCGCATTTTTCACAACS
GGCAGAGATTGCCAACAACA

van M 425 8
AGGTAAACGAATCTGCCGCT
CCTCAAATCAGCAGCTAGTG

van N 941 8
GCTCCTGATAAGTGATACCC

3. Xtr ly s6 liéu

Sé liéu dwoc nhap bang Excel 2016, sau d6
dwoc xt ly va phan tich bdng SPSS 20.0.

4. Pao dirc nghién ctru

Nghién ctru nay da duwoc Hoi ddng dao dirc

trwong Dai hoc Y Ha Noi phé duyét theo quyét
dinh s6 NCS05/DHYHN-HDDD ngay 29 thang
3 nam 2019.

Ill. KET QUA

Nudi cay 753 mau céac loai, E. faecalis co
mat trong 55,6% mau phan chd, 56,7% mau
phan ga, 16,3% mau phan lon, 55% & ngudi,
55,2% mau nwdc thai, 78,1% trén cac mau rudi
va 76,1% tir thwc pham cho. Pinh danh ngau
nhién 1-3 khuan lac nghi ng® trén méi mau nudi
céy thu thap dwoc 709 chang. Bang ky thuat
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PCR xéc dinh kiéu gen khang vancomycin, cho 2,1% va 1,3%. Khong tim thay sy cé mat cla
thdy sy cé mét cla van C, trong 15 chung va cac gen van A, van B, van D, van M, van N
van C,trong 9 chiing, chiém ty 1& twong tng la trong bat ky chiing nao (Biéu d6 1).

3%

2,10%

2% '

2%

1%

1%

0% 0% 0% 0% 0%
0%
van A van B van C1 van C2 van D van M van N

Biéu dd 1. Ty Ié phat hién cac gen van khang vancomycin

Xac dinh mrc d6 nhay cdm véi vancomycin gian (MIC = 8 - 16ug/ml) va 627 chiing (88,4%)
trén tat cd cac ching phan lap dwoc, chi ¢ nhay cdm (MIC < 4ug/ml). Gia tri MIC cla cac
3 chang (0,4%) biéu hién khang vancomycin chdng duwoc thé hién & bang 2.

(MIC = 32ug/ml), 79 ching (11,1%) khang trung

Bang 2. Gia tri MIC ctia vancomycin déi v&i cac chiing E. faecalis

Gia tri MIC (ug/ml) 0.5-1 2-4 8 16 32 Téng
S6 chung (n) 190 437 74 5 3 709
Ty lé % 26,8% 61,6% 10,4% 0,7% 0,4% 100

Nhuw vay, vancomycin con c¢é tac dung tét dbi véi da sb cac ching E. faecalis phan lap & cong
déng: 61,6% cé MIC tir 2-4pug/ml, 26,8% c6 MIC dwéi 1ug/ml.

Nwéc thai,
8,30%

Thwe phim
12,50%

Phan cho, ‘

8.30% Ru6i, 50%

|”””H||”|||||IIII|‘|N.‘.
Phan ga,';///
8,30%

Phan ngwoi,
12,50%

Biéu dd 2. Phan b6 cac ching mang gen van C
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Van C dwoc tim thay nhiéu nhat trén cac
ching phan lap tw rudi, chiém t&i 50%. Sw
phan bd van C trén cac ngudn con lai khéng cé

= Nhay cam

100,0%

r1Trung gian
42% 250% 91.7% 875% 75%

s khac nhau nhiéu. Khéng tim thay E. faecalis
mang gen van C ttr lgn.

D& khang

542% 125% 4.2% 100,0% 4 59,

Biéu d6 3. Mtrc d6 nhay cam vé&i khang sinh cua cac chiing E. faecalis mang van C

Biéu dd 3 cho thay, 100% chiing E. faecalis
nhay cdm v&i ampicillin va 95,8% v&i penicillin.
Ty I& dé khang cao v&i nhém tetracylin (75-
91,7%), erythromycin (58,3%). Bang chu y, 2
khang sinh nhém quinolone (ciprofloxacin va
levofloxacin) cling c6 sy gidm nhay cam dang
ké. 62,5% khang trung gian véi ciprofloxacin,

IV. BAN LUAN

Tim hiéu vé E. faecalis khang vancomycin ttr
cac bénh pham lam sang da dwoc nhiéu nghién
ctru thwe hién, dac biét 1a cac nghién ctru &
nwé&c ngoai. Tuy nhién, sy c6 mat cta ching &
trong céng ddng cho dén nay chwa dwoc quan
tdm dung murc, dac biét tai Viét Nam trong cac
trang trai chan nudi cé st dung khang sinh. Vi
khuan c6 mét & trong phan nguwoi, phan déng
vat hoan toan c6 thé dwoc lan truyén thong
qua chudi thtrc an, va do do, ludn tiém an mbi
nguy hiém dbi véi strc khde con ngwdi. Trong
nghién ctru clia ching t6i, ty Ié phan lap dwoc
E. faecalis tr nguwdi, dong vat, rudi va nuéc

33,3% véi levofloxacin. Khéng xuét hién ching
dé khang cao véi gentamicin (HLGR: high
level gentamicin resistance) va 1 ching khang
streptomyicn mirc d6 cao (4,2%). 25% ching
E. faecalis mang van C khang trung gian voi
vancomycin (MIC: 8 - 16ug/ml). Pa sb cac
chlng nay la chiing da khang khang sinh.

thai hau nhw trén 50% (55,6%-78,1%), cao hon
so v&i nghién ciru ctia A. de Jong & chin quéc
gia EU nam 2018 v&i ty 1€ trung binh chung
la 29,2%.° Nghién ctru cla |. Kunl va cong sy
tai Thuy Dién va Tay Ban Nha, E. faecalis tim
thay trén 39% ngudi khée manh, 7% trén lon,
52% trén ga va 40% trong nwéc thai.'® Bang
chd y, 2 “trung gian” déng vai tro truyén bénh
quan trong la rudi va thwc phdm ciing chta E.
faecalis v&i ty 1& cao (>75%). Diéu nay cho thay
tiém an nguy co lay nhiém loai vi khu&n nay rat
I&n trong cdng dong.

Phat hién cac gen lién quan dén khang
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vancomycin, tAt cd 709 ching déu khéng sé&
hiru van A, van B, van D, van M, van N, chi c6
2,3% mang van C,va 1,9% chira van C,, phu
hop v&i két qua kiéu hinh khang vancomycin
rat thap (0,4%) & cac chang ther nghiém (MIC
= 32ug/ml), 88,4% nhay cam vé&i vancomycin
c6 MIC < 4pg/ml. Két qua nay twong ty voi
nghién ctru cda T. Martin, 29 chdng E. faecalis
lay tlr dwong tiéu hoa cia ga khong chira van
A, van B, 3 ching chtva van C," Sy hién dién
cua gen van C, trong cac ching E. faecalis
nhay cam véi vancomycin phan 1ap tir cac mau
phan lon dwoc moé ta 1an dau tién & Purc. Viéc
phat hién cac gen van C nay & E. faecalis 14 rét
dang chu y vi chung duogc cho la gen khang
vancomycin ty nhién cda E. gallinarum (van
C,) va E. casseliflavus (van C,/C,). Operon
vanC nam trén nhiém séc thé trong ving c6
thé di dong, chdng han nhw transposon va/
ho&c plasmid." Do dé E. faecalis c6 thé da
thu nhan cac gen van C bang cach chuyén
ngang t E. gallinarum va E. casseliflavus.
Trong mot nghién ctru khac, F. Eric ldy mau
nwéc thai, dat va phan dong vat cac khu chan
nuo6i xac dinh dwoc 26 ching E. faecalis trong
doé 10 chung mang van A, 6 ching mang van
B va 5 ching chya van C. Th&r nghiém tinh
nhay cdm vé&i khang sinh cho thdy mirc do dé
khang cao dwoc ghi nhan ddi véi vancomycin
(98%), linezolid (98%), penicillin (94%) va
erythromycin (82%) so vé&i ciprofloxacin co hiéu
qua trén tat ca cac ching phan lap (dé khang
0%). Mt&rc d6 d& khang thdp dwoc ghi nhan
v&i chloramphenicol (13%). 64%, 47% va 40%
cac chiing phan lap dé khang voi tetracycline,
amoxicillin va ampicillin.'2 Tai B6 Dao Nha, phan
tich tr phan nguwoi khée manh cho théy sw hién
dién cua VRE (5%) c6 kha nang khang cao vo&i
streptomycin (52% tbng sb VRE), kanamycin
(40%), hodc gentamicin (11%). Hau hét cac
chiing phan lap cling dé& khang vdi tetracycline,
erythromycin, ciprofloxacin, va quinupristin-

dalfopristin. Cac gen dé khang vancomycin bao
gbm van A (nam trén hai loai Tn1546), van C.,.
Céac ching E. faecalis va E. faecium khang
gentamicin & mirc d6 cao c6 lién quan dén cac
chding t gia cdm da dwoc md ta tir trwdec dwa
trén phan tich PFGE." Trai nguwoc voi két qua
trén, cac ching mang gen khang vancomycin
trong nghién ctru nay chi cé van C, dwgc phan
lap tlr nhidu “6 chira” da dang trong d6 cha yéu
tr rudi. T4t ca cac chiing mang van C déu nhay
cadm hodc trung gian vé&i vancomycin, khéng
xuét hién ching dé khang. Nhw vay, 3 ching
khang vancomycin phat hién trong nghién ctu
nay nhuw da dé cap & trén co thé dé khang nho
co ché khac hoic cac gen van khac ma chuwa
duwoc phat hién, can c6 nghién clru sau hon
nhw gidi trinh tw toan bd gen dé lam sang to.
Gia tri MIC cua 24 ching mang van C dao dong
ttr 1-8ug/ml trong dé 25% ching c6 MIC=8ug/
ml (trung gian), 75% c6 MIC tir 1-4pg/ml (nhay
cdm). Mirc d6 hiéu hién kiéu hinh d& khang nay
lién quan dén sw can bang dat dwoc gitra téng
hop peptidoglycan binh thwdng va khéng binh
thwong. Sy hién dién ctia mét lwgng khac nhau
ctia D-Ala-D-Ala so v&i D-Ala-D-Ser c6 thé giai
thich cho cac mrc dd khang vancomycin khac
nhau dwgc quan sat thay trong s cac chiing
VRE mang vanC. Cé nghia la, MIC th&p hon c6
thé dwoc giai thich 1a do sw hién dién cla lwong
DAla-D-Ala (co chat binh thwéng) Ién hon, cho
phép vancomycin ¢ ché sw tdng hop thanh té
bao, va MIC cao hon c6 thé dwoc giai thich 1a
do ty I& D-Ala — D-Ser cao hon. Sy dé khang cé
thé la cdm &ng hodc do mirc d6 hoat dong cla
gen. Kiém tra tinh nhay cdm véi mot sé khang
sinh thwong gép, B-lactam 1a lwa chon tét do
tinh nhay cam cao, ty & khang aminoglycosid
murc dd cao cling rat thap, 0% véi gentamicin
va 4% véi streptomycin. Bang cha vy, ty 1é E.
faecalis con nhay cam v@i ciprofloxacin khéng
cao, chi 25% nhwng levofloxacin nhin chung con
c6 tac dung. M6t sé nghién clru khac ciing da
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bao cao kha nang khang thubc ctia enterococci
cao dbi v&i ciprofloxacin va chloramphenicol &
cac trang trai chan nubi. Nhém tetracyclin va
macrolid c6 ty |& dé& khang cao nhat, ddng thuan
v&i nhiéu nghién ctru khac.'* ' Nhin chung, so
V@i cac nghién ctru trén E. faecalis phan 1ap tw
lam sang vé&i ty Ié khang vancomycin va cac
khang sinh quan trong khac v&i mire d6 cao* thi
ty 1é E. faecalis khang vancomycin trong cong
déng van con thap. Tuy nhién, diéu dang lo
ngai la sw phan bd cac chiing mang gen khang
vancomycin phan bé rat rong rai tir nhiéu nguén
khac nhau, do d6 sé nang cao co hdi thu nhan
va lan truyén gen dé khang.

V. KET LUAN

Gen lien quan dén kha ndng khang
vancomycin trong cac chlng E. faecalis phan
lap tr ngwoi, ddng vat, nwéce thai, thuc phém...
& cong déng 1a van C, quy dinh tinh d& khang
thap v&i vancomycin, khéc véi cac ching phan
lap tr 1dm sang thwdng chra van A, van B
gitp vi khuadn dé khang cao hon. E. faecalis
mang van C con nhay cam tét v&i cac khang
sinh quan trong trén 1&m sang nhuw ampicillin,
penicillin, levofloxacin... Sy hién dién cla van
C (nam trén nhiém séc thé E. gallinarum, E.
casseliflavus) trong cac ching E. faecalis la
bang chirng cla sy lan truyén gen dé khang
vancomycin.
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Summary

ASSESSMENT OF THE ANTBIOTIC RESITANCE OF
ENTEROCOCCUS FAECALIS HARBOR VANCOMYCIN RESISTANT
GENES IN HUMANS, ANIMALS, FOOD AND ENVIRONMENT

Vancomycin-resistant enterococcus is a worldwide threat not only in hospitals, but also in
communities. The occurrence of VRE may be related to the use of avopacin - a growth factor in
animals. VRE can spreads to people, food, wastewater and further through intermediate vectors
such as flies. 709 strains of E. faecalis had been isolated from humans, domestic animals, flies,
and wastewater from livestock farms and from food in neighboring markets. By PCR, the genes
related to vancomycin resistance were identified, including van A, van B, van C1, van C2, van D,
van M and van N. There were 24 strains positive for van C (3.4%), of which 15 strains carry the
van C1 gene, 9 strains carry the van C2 gene. All other van gene was not detected. Using MIC
technique to test for vancomycin susceptibility, only 3/709 strains (accounting for 0.4%) exhibiting
vancomycin-resistant phenotype with MIC = 32ug/ml (according to CLSI 2020) are derived from
human feces and flies. Vancomycin resistant E. faecalis rate in the community is low, but it is still
a potential threat to human health.

Keywords: VRE (Vancomycin resistant enterococci), E. faecalis, antibiotic resistance, vancomycin.
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