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TOM TAT

Muc tiéu ctia nghién ctru nham xac dinh dic diém gene di dong (fosA3) khang fosfomycin tir 22
chung vi khuén sinh enzyme B-lactamase phd rong (ESBL-E. coli) dugc phéan 1ap tir nude thai sau xu
Iy tai bénh vién Pa khoa Vinh Long. Két qua cho thay trong 22 chung c6 kiéu hinh khang fosfomycin
(FO 200) c6 7 chung mang gene fosA3 (chiém ti 18 31,82%) va 15 ching c6 kiéu hinh khang fosfomycin
khong phat hién gene fosA3 (68,18%). Pic diém 7 ching ESBL-E. coli mang gene fosA3 duoc xac
dinh: 5 chiing c6 kiéu hinh khang 9/11 loai khang sinh va mang 3 gene khang (blatem, blacrx.1, fosA3).
Riéng 2 chung ESBL-E. coli TVL8 va TVL21 khang dwoc 9/11 khéng sinh va mang ddng thoi 4 gene
khang (blatem, blacrx-w-1, mer-1, fosA3). Su hién di€n cua gene fosA3 trong moi trudng nude thai canh
béo nguy co lan truyén gene khang thudc trong cong dong. Nghién ctru nhan manh sy can thiét trong
kiém soat st dung khang sinh va gidm sat cac yeu t6 di truyén khang thudc nham han ché su phat trién
va lan rong ciia cac chung vi khudn khang fosfomycin va cac khang sinh khéc.

Twr khoa: Khang fosfomycin, gene fosA3, ESBL-E. coli, nuéc thai bénh vién.
1. MO DPAU

Khéng khang sinh da tro thanh mot van d& néng cua toan cau, gdy anh huéng dén moéi trudng va sire
khoe con ngudi. Viée sir dung khang sinh khong theo phac dd diéu tri thich hop 14 nguyén nhéan dan téi
tinh trang da khang thudc vi khuan [1]. Trong méi truong bénh vién, tinh trang da khang thudc cua vi
khuan ciing dang & mirc bdo dong do tan suét sir dung khang sinh trong diéu tri cac bénh nhidm tring.
Nudc thai bénh vién, chira ham lugng chét hitu co cao, héa chit va vi khuin khang khang sinh trong qué
trinh chim soc va diéu tri bénh, dugc xem 1a ngudn phat tan vi khuan khang thude ra méi truong [2].

Fosfomycin (FOS) 14 loai khang sinh thuong duogc sir dung trong didu tri nhidm tring duong tiét
niéu [3] trong bénh vién thudng dwoc st dung phd bién dé e ché cac chung vi khuan thudc ho
Enterobacteriaceae khang nhiéu loai thudc (Escherichia coli (+/- sinh enzyme B-lactamase phd rong
[ESBLY]), Klebsiella spp., Proteus mirabilis, Enterococcus spp.) [4], [5]. Tuy nhién, hiéu luc cua
fosfomycin dang suy giam do sy xut hién va lan truyén cta cac gene khang thubc qua trung gian
plasmid, transposon hodc integron [6], [7]. Mot trong nhimng co ché phd bién gay khang fosfomycin 1a
su xuét hién cua enzyme glutathione S-transferase, c6 kha nang bién d6i va bat hoat thudc, thuong dugc
ma hoa boi gene fosA3 [7]. Gene fosA3, nam trén plasmid lién két véi cac yéu t6 di truyén di dong [8],
dong vai tro quan trong trong viéc lan truyén tinh khéng thudc ¢ vi khudn Gram am thong qua viéc
chuyén gene ngang, dic biét khi di kém vai cac gene khang khac nhu blacrxm, 14 gene dic trung gay
ra hién tuong khang ESBL [2], [9], [10].
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Céc gene khang fosfomycin c6 kha nang di dong da dugc phat hién tir nhiéu ngudn khac nhau nhur
ngudi, dong vat, thuce pham va méi truong lam gia ting lo ngai vé nguy co lan truyén cac ching vi
khudn nguy hiém nay, dac bi¢t la Escherichia coli va Salmonella [7]. Trong d6, nude thai bénh vién
duoc xem 1a mot ngudn chira nhiéu vi khuan khang thudc, bao gom ESBL-E. coli, loai c6 kha ning trao
ddi gene v6i cac vi khuan khac thong qua plasmid mang cac gene nhu blatewm, blasny va blacrx-m [11].
Khi cac plasmid nay dong thoi mang theo cac yéu t6 di truyén di dong nhu fosA3, nguy co lan truyén
khang thudc trong cong dong cang tro nén dang lo ngai. Trén co sé do, nghién ctru nay dugc thuc hién
nham phan tich kiéu gene khang fosfomycin (fosA3) ¢ cac chung E. coli sinh ESBL, tir 46 danh gia
nguy co phat tan cac chung vi khuan khang thudc ra méi truong xung quanh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu va héa chit

Vit liéu: Trong s6 cac ching ESBL-E. coli di dugc mé ta trude d6 [11], 22 chung (11 ching E.
coli mang gene blactxa.1 va 11 ching mang dong thoi 2 gene blarem + blacrxw.1) ¢6 kiéu hinh khang
fosfomycin dugc chon dé khao sat thém vé gene fosA3. Ching E. coli ATCC 25922 (d6i chimg am) va
chung E. coli khang fosfomycin mang gene fosA3 (fosA3-E. coli) duoc cung cip boi Pai hoc Osaka
(Nhat Ban) lam chung chudn cho qua trinh nghién ctru.

Hoa chét: TE 1X (Promega, M), Gotaq Green Master Mix 2X (Promega, My), dung dich nhuém
Diamond™ Nucleic Acid Dye (Promega, My), thang chuan DNA 100 bp (Promega, M¥). B¢ kit Hi-
112 (ABT Biological Solutions, Viét Nam).

2.2. Phuong phap nghién ctru

Dé Iya chon quy trinh tach chiét DNA phu hop cho cac chung ESBL-E. coli trong nghién ciru,
hai phuong phap tach chiét (dun nhiét va kit thuong mai trén nén cot silica) duge tién hanh so sanh
vé d6 tinh sach DNA thu duoc. Quy trinh tach chiét dugc thir nghiém trén chung ddi chung duong
fosA3-E. coli va chung d6i ching am E. coli ATCC 25922.

2.2.1. Khado sdt quy trinh tach chiét DNA vi khudn

Quy trinh tach nhiét: Hat 1 mL dich ting sinh vao 6ng eppendorf 1,5 mL v6 trung, ly tim
10.000 vong/phut trong 10 phat. Loai bo dich huyén phu, sinh khdi dugce rira 3 lan voi dung dich
NaCl 0,9%. Sau d6, hut 500 pL dung dich TE 1X (Promega, My) vao ong eppendorf, 1 95 °C trong
10 phit. Tiép tuc, mau dwoc ly tim 10.000 vong/phut trong 1 phat dé thu dich ndi vao éng eppendorf
maéi [11].

Quy trinh tach chiét bé kit: Hit 1 mL dich tang sinh vao ong eppendorf 1,5 mL vé trung; ly tdm
10.000 vong/phut trong 10 phut, loai bo dich huyén phu. St dung b6 kit tach chiét DNA vi khuén
(Hi-112, ABT) bang cdt silica gel dé tach chiet DNA vi khuan.

DNA thu nhan & hai quy trinh tach chiét duoc do nong do DNA dé dénh gia d¢ tinh sach. Chiing
E. coli ATCC 25922 dugc chon 1am chung doi ching am trong qua trinh thir nghiém.

Xdc dinh néng do DNA: Huyén dich sau tach chiét duoc do néng d6 va kiém tra do tinh sach béng
phuong phap do d6 hap thu anh sang véi may do OD Nanodrop (UV-Vis Q5000, Quawell, Hoa K3).
Po OD tai cac budc song 230, 260, 280, 320 nm, thu dugc cac gia tri Az3zo, Azeo, Asgo Va Azzo. PO sach
cua DNA dugc xéc dinh thong qua hé s& Axso/Azso = (Aze0 — A320)/(Aaso — Aszo). HE 86 Aaso/Aaso phai
trong khoang 1,7-2,0 cling nhu Azeo/A230 16m hon 1,5 [12].

2.2.2. Nhan dién gene khang fosfomycin fosA3 cua cac chung ESBL-E. coli

. Téng cong 22 ching ESBL-E. coli co kiéu hinh khang fosfomycin dugc phén tich kiéu gene fosA3
bang ky thuat PCR véi trinh tur m6i, chu trinh nhiét va thanh phan phan ng duoc trinh bay chi tiét ¢
Bang 1 va Bang 2. Chung E. coli ATCC 25922 dugc st dung 1a d6i ching am va chung E. coli khang

fosfomycin mang gene fosA3 (fosA3-E. coli) dugc ding lam dbi chimg dwong trong qua trinh nhan dién
gene fosA3.
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Bdng 1. Trinh ty mdi va chu trinh nhiét phat hién gene fosA3

Tén mdi Trinh ty mdi Chu trinh nhiét Kich thudc (bp)
fosA3-F | GCGTCAAGCCTGGCATTT 94°C/2 phit; 30 chu ky x (94°C/2 phut, 282 [13]
fosA3-R | GCCGTCAGGGTCGAGAAA | 57°C/30 gidy, 72 °C/30 gidy); 72 °C/5 phit

Bdng 2. Thanh phéan phan tmg PCR

STT Thanh phin Néng d6 cudi cing Thé tich hat (uL)
1 Gotaq Green Master Mix 2X 1X 10
2 | fosA3-F 10 uM 1,0
3 | fosA3-R 10 uM 1,0
4 | DNA khuén 10-50 ng 1,0
5 | Nude khong nuclease 7
Téng cong 20

Str dung 3 pL san pham sau khuéch dai PCR va 100 ng cta thang do DNA 100 bp (Promega, M)
nap vao giéng dién di gel agarose 2%. Dién di dugc thyc hién ¢ dién thé 100 V trong 30 phut. Ngam
ban gel da dién di vao dung dich nhuom Diamond™ Nucleic Acid Dye (Promega, M¥) trong 15-30 phtt
dé chup anh gel dudi dén UV bang may soi gel bang tia cuc tim Accuris™ UV E3000-E (Benchmark
Scientific, Hoa Ky).

2.3. Xir Iy s6 liéu

S6 liéu dugc xir Iy va phén tich bang phan mém Microsoft Excel 2016 (Microsoft Corporation,
Hoa Ky).

3. KET QUA VA BIEN LUAN

3.1. Két qua khio sat quy trinh tach chiét DNA

Mau DNA thu dugc dugce danh gia do tinh sach béng may UV-Vis (A230, Aze0, A2s0) trude khi tién
hanh PCR. Két qua thir nghiém trén hai mau ddi chimg (fosA3-E. coli va E. coli ATCC 25922) cho thy
phuong phap tach chiét sir dung b kit dwa trén cong nghé silica gel dat ty 16 Azso/azo va Azeo230 cao hon
s0 v&i phuong phép tach nhiét, cu thé 1an luot 12 1,88-1,91 va 1,55-1,63 & mau xir ly bang kit, so véi
1,43-1,58 va 0,58-0,78 & phuong phap tach nhiét (Bang 3). Gia tri Azeonso < 1,7 & phuong phap tach
nhiét goi y kha nang con 14n tap protein trong mau, trong khi cac chi s6 thu dugc bang bo kit pht hop
hon vdi tiéu chuan cho DNA thuan khiét.

Bdng 3. So sanh d tinh sach quy trinh tich chiét DNA

- , Phuong phap tach nhiét B¢ kit thwong mai
Mau san pham DNA
260/280 260/230 260/280 260/230
fosA3-E. coli 1,58 0,58 1,88 1,63
E. coli ATCC 25922 1,43 0,78 1,91 1,55

Vivéy, trén co s¢ thu nghiém ban dau véi cac mau ddi ching néu trén, nghién ctru da chon phuong
phap tach chiet bang b kit dé thu nhan DNA cho cac budc phan tich tiép theo doi vdi cac chung
ESBL-E. coli.

3.2. Két qua nhén dién gene fosA3 ciia chiing ESBL-E. coli

Két qua phan tich cho thiy tir 22 chung ESBL-E. coli ¢6 kiéu hinh khang fosfomycin dé xac dinh
duoc 7 chiung mang gene fosA3 (TVL6, TVL8, TVL9, TVL1S, TVL21, TVL22, TVL24; chiém
ti 16 31,82%) va 15 chung khong phat hién gene fosA3 (chiém ti 16 68,18%) thong qua két qua san pham
khuéch dai dic hiéu tir phan tng PCR. Két qua dién di trén gel bang cip mdi dic hidu fosA3 dugc thé
hién ¢ Hinh 1 véi kich thuéc san phdm PCR 1a 282 bp véi cac chung ESBL-E. coli dai dién
(TVL6, TVL9 va TVLIS).
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Hinh 1. Két qua dién di kiéu gene fosA3 (giéng 1: TV2 (-); giéng 2: TV6 (+), gleng 3: TV (+),
giéng 4: TV10 (-), giéng 5: TV18 (+), giéng 6-12: TVL11-TVL17, M: thang chuan 100 bp, giéng
14: chimg 4m E. coli ATCC 25922, giéng 15: E. coli duong tinh gene fosA3; giéng 16: nudc cit)

3.3. Méi lién quan kiéu hinh va kiéu gene khang khang sinh ciia cic chiing ESBL-E. coli ¢6 chita
gene fosA3

Két qua ¢ Hinh 2 thé hién kiéu hinh khang khang sinh ciia cic ching ESBL-E. coli mang
gene fosA3 v6i 11 loai khang sinh thir nghiém. Trong d6, két qua cho thay kha ning khang dén 9 trong
11 loai khang sinh thtr nghi¢ém ctuia chung ESBL-E. coli TVL6 nhay cam véi polymycin B (colistin) va
imipenem (Hinh 2A). Tuong ty, ching ESBL-E. coli TVL21 ciing cho thay chi nhay cam chi voi
chloramphenicol va imipenem (Hinh 2B).

Hinh 2. Két qua kiéu hinh cia chung ESBL-E. coli khang fosfomycin mang gene fosA3. Kiéu
hinh khang khang sinh E. coli TVL6 (A); Ki€u hinh khang khang sinh E. coli TVL21 (B)

Tir két qua nhan dién gene fosA3 & trén va dic diém kiéu hinh khang khang sinh duogc téng hop &
Béng 4 cho thay 5 chung ESBL-E. coli (TVL6, TVLY, TVLI18, TVL22, TVL24) c¢6 kiéu hinh khang
9/11 loai khang sinh dugc thu nghiém c6 sy hién dién cua gene khang fosA3 cung vdi 2 gene khang
(blatem + blactx-m-1) da duge cong bd trude day [12]. Hai ching ESBL-E. coli TVLS va TVL21 cing
biéu hién kiéu hinh khang v&i 9/11 loai khang sinh (nhay cam véi chloramphenicol va imipenem) dong
thoi mang 4 gene khang thubc, bén canh fosA3 1a 3 gene di dwoc xac dinh (blarev + blacrxaw: + mer-1).
Trong nghién ctru nay, c6 15/22 ching ESBL-E. coli (68,18%) biéu hién kiéu hinh khang fosfomycin
nhung khéng phat hién gene fosA3. Két qua nay cho thiy cac ching vi khuin c6 kiéu hinh khang
fosfomycin khong chi gii han & co ché do fosA3 trung gian, ma con c6 thé lién quan dén nhiéu co ché
khang khac chua dugc khao sat trong nghién ctru. Tuy vy, méc du cac chung khong mang gene fosA3
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lai mang cac gene khang thudc khac nhu (blarem, blactx-w.i, mer-1, mer-8) diéu nay lam gia ting mdi
lo ngai vé kha ning ton tai va lan truyén cac yéu t6 di truyén khéng thudc trong méi trudng nudc thai

bénh vién khi thai ra moéi truong xung quanh.

Bdng 4. Bac diém chung ESBL-E. coli mang gene fosA3

Ma chung Dic diém kiéu hinh khang khang sinh®) Dic diém kiéu

ESBL-E. coli Nhay cam Trung gian Khang gene khang®)
TVL2 GEI\é TCE(SEXT’ IPM AMP, AMC, KZ, CIP, FO blactx-M-1
TVLA j IPM AMP, A;;d(% E’ZF, OG’E(I;IO,I"I:E, CIP, bZ(ZTEM;niingX-M-I,
VLG COL M AMP, AMg},{I;Z,Cf}Eg, TE, CIP, blam?oi{:gmm,
TVL7 TE, C AMP, AN&T’K?OI’P&SEN’ CIP, blacTxa
A K G 6| B
VLo COL M AMP, AMg},(I;Z,C’GIEé\I, TE, CIP, blaTm;;Olsvngx-M-l,
TVLI10 ISP%)%%I\II: AMP, AMC, KZ, TE, CIP, C, FO blatem, blactx-m-1

%g%ﬁ TE, C, COL AMP, AMQSI;ZT’,I%/L GEN, CIP, blacrxaw
TVLI5
TVL16 HS)I\)?%)GCE}\EOTE’ AMP, AMC, KZ, CIP, FO blactx-m-1
TVL17 GEI\é TCEO’EXT’ AMP, AMC, KZ, IPM, CIP, FO blactx-m-1
TVLIS ’COL IPM AMP, AMS&%&?}%‘I , TE, CIP, bl“TE“j;ols’ Z‘gTX‘M‘“
TVLI9 TE, COL C AMP, AMC’S%’I%/L GEN, CIP, blactxw.i
TVL20 TE, C AMP, AN&%&I’%SEN’ CIP, | blacrxt, mer-1
TVL22 IPM, COL AMP, AMS&%&S}%‘L TE, CIP, | "’TE“;;OZS’{:?X'M'“
TVL23 TE, C, COL AMP, AMC’S%,I%/L GEN, CIP, blacrxw
TVL24 IPM, COL AMP, AMS;(?Z(’:’GFE(’;” TE, CIP, bZ“TEf‘};OingX‘M‘I’
TVL25 IPB%(%EN, AMP, AMC, KZlégE, CIP, SXT, C, blarem, blactxi

(YWGhi chii: Cdc gene khdang blarem, blacryari, mer-1 tie 7 ching ndy dé dwoc nhdn dién trong céng bé trude ddy
cua nhom nghién ciru (Phong et al., 2024) [12]. Khang sinh: Ampicillin (AMP), amoxicillin/acid clavulanic (AMC),
cefazolin (KZ), gentamicin (GEN), tetracycline (TE), ciprofloxacin (CIP), sulfamethoxazole-trimethoprim (SXT),
chloramphenicol (C), fosfomycin (FO), imipenem (IPM), colistin (COL).

Céc nghién ctru tru6e day da chi ra ring sy lan truyén cua gene fosA3 c6 mdi lién hé chat che voi
cac chung vi khuan khang ESBL, dac biét la nhimg chung mang gene blacrx-m[7]. Tai mot s0 qudc gia
thudc chau Au va chau A, nhidu nghién ctru da phén tich déc diém di truyén cta gene fosA3, cho thiy
co ché van chuyén gene khang chi yéu thong qua plasmid thudc nhém IncFII. Plasmid nay thuong duoc
phat hién ¢ cac loai vi khuén thudc ho Enterobacteriaceae khang ESBL, mang theo cac bién thé phd
bién cua gene blacrxm (blactx-mo, blacrxms, blacrx-wmo, blacrxm-ia, blacrxmis, blacrxma4, blacrxmar,
blactx-m-38, blactx-m-ss, blactx-m-es, blactx-m-125) [7], [14]. Ké€t qua ctia nghién ctru nay tuong dong véi
nghién ctru ciia Lee va cong sy (2012), khi nhom tac gia tién hanh khao sat ty 18 khang cua cac chung
ESBL-E. coli va ESBL-Klebsiella pneumoniae dugc phan 1ap tai mot bénh vién & Han Quée. Két qua

72



Xéc dinh gene khang fosfomycin (fosA3) va kiéu hinh khang khang sinh...

cho thiy mirc d6 nhay cam v&i fosfomycin 1an luot 12 92,9% & E. coli va 95,2% & K. pneumoniae. Trong
s6 21 chung vi khuan khong nhay cam véi fosfomycin (gom 8 ching E. coli va 13 ching
K. pneumoniae), ¢6 7 chung (5 E. coli va 2 K. pneumoniae) mang gene fosA3 va tat ca cac ching nay
déu ddng thoi mang mot trong hai nhém gene blacrx.m.1 hodc blactxmo. Mic du ty 18 khang fosfomycin
6 E. coli va K. pneumoniae sinh ESBL dugc danh gid 1a thap (twong tmg 1a 4,2% va 5,5%), tuy nhién
trong nhom vi khuan khang fosfomycin, c6 tdi 62,5% ching E. coli va 15,4% ching K. pneumoniae
mang gene fosA3 qua plasmid [15].

Phan tich kiéu trinh tu cho thay cac chiing mang gene fosA3 c6 tinh da dang di truyén cao, v6i hai
kiéu van chuyén gene chinh trén plasmid: nhém blacrxm lién quan dén plasmid IncF va nhom
blactxwm. lién quan dén plasmid IncN. Pang chi ¥, gene fosA3 thuong dugc két ndi voi blacrxm thong
qua cdc trinh ty chen, nam giira hai yéu t6 1S26 dinh huéng nguoc chiéu nhau, hinh thanh nén mot
transposon tong hop kiéu IS26 [15]. Ngoai viéc lién ket Vi cac trinh tu gene blacrx-m, gene fosA3 con
co6 thé gin két véi gene blatem thong qua yéu té chén IS26 [8][15]. Nghién clu cua
Biggle va cong sur (2021) vé€ tinh trang khang fosfomycin ¢ cac ching E. coli va Klebsiella spp. dugc
phan 1ap tir cac ngudén moi trudng nhu nude thai, nude mét va thuce pham tai Thuy Si trong giai doan
2012-2019 cho thay trong sé 11 ching c6 muc do khang fosfomycin cao, dugc trung gian boi cac
plasmid mang gene fosA3 hodc fosA8, c6 4 chung chira plasmid thugc nhom IncN (~45 kb) gan nhu
giong hét nhau va mang gene fosA3. Su di dong va kha nang chuyén vi cua gene fosA, cung v6i vi tri
ddng ton tai trén plasmid voi cac gene khang thudc khac, duge cho 13 yéu t6 thiic ddy manh mé quéa
trinh lan truyén gene nay [8].

Tai Nhat Ban, mot nghién cru phan tich mau phan cia ngudi khoe manh cho thiy 129/138
chung E. coli (93,5%) duong tinh v6i gene blactx-m van nhay cam véi fosfomycin; trong s6 8 ching
E. coli khang fosfomycin, ¢6 5 chung ddng thoi mang hai gene fosA3 va blacrx-m trén cac plasmid khac
nhau, véi co ché truyén gene lién quan dén yéu t6 di dong IS26 [16]. Tuong tu, tai Dai Loan,
Tseng va cong sy bao cdo rang 93,5% cac ching ESBL-E. coli & nguoi van con nhay cam voi
fosfomycin; tuy nhién, gene fosA3 dugc phat hién co kha nang chén vao cac plasmid thudc nhom
IncN va IncB/O théng qua yéu t6 1S26 & cac ching E. coli mang gene CTX-M [17]. Bién thé fosA
phé bién nhét 1a enzyme FosA3, dad dugc bao cao trén toan clu va thuong dugce tim théiy dugc ma hoa
trong cac plasmid lién hop va thudng 12 nhitg plasmid mang céc yéu t§ quyét dinh khang thude khac,
mang lai kha ning khang cac nhom khang sinh bd sung [17][18].

4. KET LUAN

Két qua nghién ctru cho thay gene fosA3 hién dién & 7/22 ching ESBL-E. coli khang fosfomycin
phan 1ap tir nwéc thai Bénh vién Da khoa tinh Vinh Long (chiém 31,8%), goi ¥ mot ngudn tiém 4n gene
khang thudc trong méi truong bénh vién. O nhom ching mang gene fosA3, viéc dong thoi phat hién cac
gene blarem, blacrx-m-1va mer-1 cung kiéu hinh da khang v6i nhiéu loai khang sinh cho thay cac chung
nay c6 tiém nang doéng gop dang ké vao ganh ning vi khuan da khang, ddng thoi dat ra lo ngai vé
kha nang lan truyén gene khang qua plasmid va cac yéu t6 di truyén di dong dugc ghi nhén trong cac
nghién ctru trude day. Do vdy, can tang cuong kiém soat str dung khang sinh, bao gém fosfomycin,
két hop giam sat thudng quy cac gene khang thudc trong nudc thai bénh vién, dong thoi thyc hién thém
c4c nghién ciru vé céac bién thé gene fos, cau tric plasmid va cac yéu t6 di truyén lién quan, nham hiéu
13 hon nguy co phét tan va c6 chién luge can thiép phu hop.

TAI LIEU THAM KHAO

[1] M. C. La Rosa et al., "The impact of wastewater on antimicrobial resistance: A scoping review
of transmission pathways and contributing factors", Antibiotics, vol. 14,no. 2, Art. no. 131, 2025,
doi: https://doi.org/10.3390/antibiotics14020131.

[2] S. R. Partridge, S. M. Kwong, N. Firth, and S. O. Jensen, "Mobile genetic elements associated
with antimicrobial resistance", Clin. Microbiol. Rev., vol. 31, no. 4, Art. no. e00088-17, 2018,
doi: https://doi.org/10.1128/CMR.00088-17.

[3] N. D. Tam et al., "Phéan tich mt’rc d6 tiéu thu khang sinh fosfomycin tai Bénh vién Trung uwong
Quan d6i 108 tir nam 2020 deén ndm 2022", Tap chi Y Duoc lam sang 108, vol. 18, pp. 132—138,
2023, doi: https://doi.org/10.52389/ydls.v18idbv.1965.

73



Ngé Thanh Phong, Béng Van Chinh, Huynh Thanh Hiiu, Trén D6 Hung, Huynh Xuén Phong

[4] A. Babiker, L. Clarke, Y. Doi, and R. K. Shields, "Fosfomycin for treatment of multidrug-
resistant pathogens causing urinary tract infection: A real-world perspective and review of the
literature", Diagn. Microbiol. Infect. Dis., vol. 95, no. 3, Art. no. 114856, 2019, doi:
https://doi.org/10.1016/j.diagmicrobio.2019.06.008.

[5] M.E. Falagas, F. Athanasaki, G. L. Voulgaris, N. A. Triarides, and K. Z. Vardakas, "Resistance
to fosfomycin: Mechanisms, frequency and clinical consequences", Int. J. Antimicrob. Agents,
vol. 53, no. 1, pp. 22-28, 2019, doi: https://doi.org/10.1016/j.ijjantimicag.2018.09.013.

[6] S. Zhang et al., "Updates on the global dissemination of colistin-resistant Escherichia coli: An
emerging threat to public health", Sci. Total Environ., vol. 799, Art. no. 149280, 2021, doi:
https://doi.org/10.1016/j.scitotenv.2021.149280.

[7] K. Zurfluh, A. Treier, K. Schmitt, and R. Stephan, "Mobile fosfomycin resistance genes in
Enterobacteriaceae - An increasing threat", MicrobiologyOpen, vol. 9, no. 12, Art. no. el135,
2020, doi: https://doi.org/10.1002/mbo3.1135.

[8] M. Biggel, K. Zurfluh, A. Treier, M. Niiesch-Inderbinen, and R. Stephan, "Characteristics of
fosA-carrying plasmids in E. coli and Klebsiella spp. isolates originating from food and
environmental samples", J. Antimicrob. Chemother., vol. 76, no. 8, pp. 2004-2011, 2021, doi:
https://doi.org/10.1093/jac/dkab119.

[9] C.O. Giineri, K. Stingl, M. Grobbel, J. A. Hammerl, and C. Kiirekci, "Different fosA genes were
found on mobile genetic elements in Escherichia coli from wastewaters of hospitals and
municipals in Turkey", Sci. Total Environ., vol. 824, Art. no. 153928, 2022, doi:
https://doi.org/10.1016/j.scitotenv.2022.153928.

[10]R. Ito, M. P. Pacey, R. T. Mettus, N. Sluis-Cremer, and Y. Doi, "Origin of the plasmid-mediated
fosfomycin resistance gene fosA3", J. Antimicrob. Chemother., vol. 73, no. 2, pp. 373-376,
2018, doi: https://doi.org/10.1093/jac/dkx389.

[I1]N. T. Phong et al., "Antibiotic resistance genes, colistin-resistant Escherichia coli, and
physicochemicals in health care wastewater in Vinh Long General Hospital, Vietnam", Environ.
Monit. Assess. vol. 196, Art. no. 1187, 2024, doi: https://doi.org/10.1007/s10661-024-13345-z.

[12]W. W. Wilfinger, K. Mackey, and P. Chomczynski, "Effect of pH and ionic strength on the
spectrophotometric assessment of nucleic acid purity". Biotechniques, vol. 22, no. 3, pp. 474—
481, 1997, doi: https://doi.org/10.2144/97223st01.

[13]J. Hou et al., "Dissemination of the fosfomycin resistance gene fosA3 with CTX-M B-lactamase genes
and rm?B carried on incfll plasmids among Escherichia coli isolates from pets in China", Antimicrob.
Agents Chemother., vol. 56, no. 4, pp. 2135-2138, 2012, doi: https://doi.org/10.1128/ AAC.05104-11.

[14]L. Lv et al., "Multiple plasmid vectors mediate the spread of fosA3 in extended-spectrum-f3-
lactamase-producing Enterobacterales isolates from retail vegetables in China", mSphere, vol. 5,
no. 4, Art. no. e00507-20, 2020, doi: https://doi.org/10.1128/msphere.00507-20.

[15]S. Y. Lee et al., "Prevalence of acquired fosfomycin resistance among extended-spectrum-
lactamase-producing Escherichia coli and Klebsiella pneumoniae clinical isolates in Korea and
1S26-composite transposon surrounding fosA3", J. Antimicrob. Chemother., vol. 67, no. 12, pp.
2843-2847, 2012, doi: https://doi.org/10.1093/jac/dks319.

[16]N. Sato, K. Kawamura, K. Nakane, J. I. Wachino, and Y. Arakawa, "First detection of fosfomycin
resistance gene fosA3 in CTX-M-producing Escherichia coli isolates from healthy individuals in
Japan", Microb. Drug Resist., vol. 19, no. 6, pp. 477482, 2013, doi:
https://doi.org/10.1089/mdr.2013.0061.

[17]T. Y. Yang, P. L. Lu, and S. P. Tseng, "Update on fosfomycin-modified genes in
Enterobacteriaceae", J. Microbiol. Immunol. Infect., vol. 52, no. 1, pp. 9-21, 2019, doi:
https://doi.org/10.1016/j.jmii.2017.10.006.

[18]J. Findlay et al., "Plasmid-mediated fosfomycin resistance in Escherichia coli isolates of
worldwide origin", J. Glob. Antimicrob. Resist., vol. 35, pp. 137-142, 2023, doi:
https://doi.org/10.1016/j.jgar.2023.09.003.

74



Xéc dinh gene khang fosfomycin (fosA3) va kiéu hinh khang khang sinh...

ABSTRACT

DETERMINATION OF FOSFOMYCIN RESISTANT GENE (fosA3) IN B-LACTAMASE
PRODUCING Escherichia coli FROM HOSPITAL WASTEWATER

Ngo Thanh Phong!~, Dang Van Chinh?, Huynh Thanh Huu®, Tran Do Hung®,
Huynh Xuan Phong!”
!Institute of Food and Biotechnology, Can Tho University
’HCMC Public Health Institute
*Vinh Long General Hospital
“Can Tho University of Medicine and Pharmacy
*Email: Axphong@ctu.edu.vn

This study aims to determine the fosfomycin resistant gene (fosA3) from 22 ESBL-E. coli strains
(11 E. coli strains carrying the blactx-m-1 gene and 11 strains carrying both genes (blatem + blactx-m-1)),
which were isolated from treated wastewater at Vinh Long General Hospital (2023). In total, 22 strains
had a fosfomycin (FO 200) resistance phenotype and 7 strains carried the fosA3 gene (accounting for
31.82%) and 15 strains did not contain fosA3 (68.18%). The characteristics of the seven ESBL-
producing E. coli strains carrying the fosA3 gene were identified. Among them, five strains exhibited
resistance to 9 of the 11 antibiotics tested and harbored three resistance genes (blatem, blacrx-m-1,
fosA3). In addition, two strains (TVL8 and TVL21) displayed resistance to 9 of the 11 antibiotics and
simultaneously carried four resistance genes (blatem, blacrx-m-1, mer-1, fosA3). The presence of the
fosA3 gene in wastewater environments highlights the risk of antibiotic resistance gene transmission
within the community. This study emphasizes the necessity of controlling antibiotic use and monitoring
resistance genetic elements to limit the development and spread of fosfomycin-resistant and other
antibiotic-resistant bacterial strains.

Keywords: Fosfomycin resistant, fosA3 gene, ESBL-E. coli, hospital wastewater.
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