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TOM TAT

Khang khang sinh da trd' thanh mdi quan tdm toan cau dbi vai sitc khoe ctia con ngudi. Nhiéu
nghién ciru trude day da xac dinh su hién dién va ty 1¢ cua vi khuén va gen khéng khang sinh trong cac
mau nudc sinh hoat, nu6ée mat, nude thai, v.v. Tuy nhién, sy hién dién cua vi khuan c6 chtra gen khang
khang sinh trong nudc giéng khoan van chua duoc nghién ctru nhidu. Trong nghién ciru nay, chat lugng
nudc giéng khoan tai 7 xa thudc huyén Binh Dai, tinh Bén Tre dugce danh gia so bd dua trén cac yéu td
hoéa 1y va vi sinh vat. Két qua phan tich hoa Iy cho thdy da s6 cic mau nudc giéng déu co tinh acid
(pH<7) va chi ¢6 nudc giéng ¢ xa Chau Hung va xa Phii Thuan dat tiéu chun nudc sinh hoat theo
QCVN 02:2009/BYT véi cac chi tiéu trong khao sat. Két qua phan tich vi sinh vat cho thdy tong sd vi
khuén di dudng hiéu khi trong nudc giéng dao dong tir 50,0 = 2,0 CFU/L - 142,3 £ 9,9 CFU/L. Mau
nude tai vi tri xa Théi Thuan c6 ty 18 khang khang sinh cao nhét, 1an lugt 1a 27,9%, 28,.9%, 11,7%,
21,4% va 19,7% tuong ung vdi cac khang sinh ampicillin, amoxicillin, cefazolin, penicillin G va
tetracycline. Ba chung vi khuan da khang da duoc dinh danh gdm Enterobacter cloacae, Bacillus cereus
va Pseudomonas aeruginosa. Phén tich cho thay sw hién dién cta gen blazre, blacrx.uva tety trong cac
vi khuan phan 1ap duoc. Ket qua nay budc dau cho thay c6 su hién dién cua vi khuan co chtra gen khang
khang sinh trong nudc gleng, tir d6 cung cap thong tin quan trong cho viéc danh gia tac dong cua hién
trang khang khang sinh ddi véi sirc khoe cong dong.

Tir khéa: Gen khang khang sinh, nuée giéng, vi khuén di dudng.
1. MO DAU

Khang thubc khang sinh d tré thanh mdi de doa strc khoe toan cau, gy ra nhidu bién chimg nguy
hiém trong diéu trj va phong ngira cac bénh nhiém tring. Nam 2009, c6 khoang 13,7 triéu ca tir vong
do nhiém tring da duoc bao co, trong d6 s6 ca nhidm tring lién quan dén khang khang sinh gop phan
truc tiép udc tinh 1a 1,27 tri€u ca va gian tiép vao khoang 4,95 tri¢u ca [1]. Cac vén dé kinh té xi hoi
dong vai trd quan trong d6i vai tinh trang khang khang sinh. Trong d6, cac khu vuc it dugc tiép can véi
nudce sach va co so ha tang y té yéu kém chiém hon 90% s6 ca tir vong lién quan dén khang khang sinh
[2]. Cac nghién ctru ¢ Chéu Phi va Chau A di bao cao viéc su _dung khang sinh rong rai theo kinh
nghiém cho céc bénh cam, st thong thuong, ngay ca khi khong can thiét [3]. Dua trén sy phan bé rong
rai cua cac gen khang khang sinh, Vi¢t Nam, An Do va Brazil 1a nhitng diém nong cho sy phat trién cac
co ché khang khang sinh méi [4]. T chirc Y t& Thé gigi (WHO) da dua Viét Nam vao nhom céc nude
¢6 ty 1& khang khang sinh cao nhat thé gidi. Trong khi nhiéu qudc gia phat trién chi str dung khang sinh
thé hé mot van hiéu qua, Viét Nam di phai dung toi khang sinh thé hé 3 va 4 [5].

Vian d& 6 nhiém ngudn nude, dic biét 1a sy hién dién cia nhimng loai vi khuan khang khang sinh
lam tang thém anh hudng tiéu cyuc dén stre khoe cua con nguoi. Nuge ngim 1a ngudn nuée ngot chinh
trén toan cau, chiém 97% luong nude ngot co sin trén trai dat, trong khi 3% con lai chu yéu l1a nude
mat. Pay dugc coi la nguon cung cAp nu6c quan trong nhit & nhidu khu vyc trén thé gi61 [6]. Cac phan
tich vi sinh vt trong nu6c ngam va nudce sinh hoat thuong tép trung vao cac chi thi 6 nhiém phan nhu
E.coli, coliform va cac vi khuan gay bénh nham phat hién va ngén ngtra cac bénh truyen nhiém. Su hién

99


mailto:thuyptp@huit.edu.vn

Lé Quang Duy, Pham Thi Phuong Thay

dién ctia vi khuan véi mot luong 16n trong nguon nudc sinh hoat c6 thé gay ra rui ro vé strc khoe va rii
ro nay s€ nghiém trong hon khi céc vi khuén nay c6 kha ning khang khang sinh. Vi khuan c6 chira gen
khang khang sinh ¢ thé truyén kha nang khang thudc khang sinh d6i vai cac tac nhan gy bénh & nguoi,
lam tang nguy co nhiém tring khé diéu tri hon. Con ngudi c6 thé tiép xtic véi cac chung khang khang
sinh nay thong qua nudc udng, nudc sinh hoat [7], cac hoat dong giai tri dudi nudc [8], hodc tiéu thu ca
[9], rau va cac loai thuc pham bi 6 nhiém [10].

Su xuat hién cua vi khuén khang khang sinh va gen khang khang sinh trong moi truong nude
dang tr thanh mdi quan tAm ngay cang ting trén toan cau. Hang tram gen khang khang sinh khac nhau
ma hoa kha nang khang nhiéu loai khang sinh da duoc tim thdy trong cac vi sinh vét phan b6 khong chi
trong nudce thai bénh vién va nudc thai chan nu6i ma con trong ca nude mét, nude ngam va tham chi la
nudc udng. Trong sb d6, ndi bat 1a cac gen khang khang sinh nhém B-lactam nhu blaTEM, blaSHYV,
blaCTX-M, blaKPC; cac gen khang tetracycline nhu tetM, tetW, tetO, cac gen khang sulfonamide nhu
sull, sul2 da dugc tim thay trong moi truong nude, dac biét 1a nuée mat [11-13]. Tai Viét Nam, mot sO
nghién ctru di bao cdo sy ton tai du luong cia 49 loai khang sinh bao gébm cac nhéom p-lactam,
sulfonamide, quinolone va tetracycline trong cac mau nude xung quanh khu vue nudi trong thiy san tai
céc thanh phd Ha Noi, Thai Binh, Can Tho [14]. Bén canh d6, phan tich metagenomic dya trén 16S rDNA
d3 phat hién gen sinh p-lactamase blaCTX-M-1 c6 mit trong 8/12 mau nuéc mit & Pong biang song Ciru
Long, tir d6 cho thay hé théng nuéc ngot khu vire nay bi 6 nhiém do hoat dong con ngudi [15].

O khu vuc Pong bang song Ctru Long noi chung va dién hinh 14 tinh Bén Tre, van dé thiéu nudc
sinh hoat ngay cang tr¢ nén cang thang hon. Nguyén nhan cua tinh trang thiéu nudc sinh hoat tai Bén
Tre la do nude nhiém min cao vao mua kho, cac nha may nudc khong thé c6 nguon nude dé phuc vu
nhu cdu ngudi dan. Trong tinh hinh d6, nudc giéng khoan d tro thanh mot nguodn nudc thay thé qui bau
trong gian doan han mén kéo dai [16, 17]. Tuy nhién, cac ngudn nudc sinh hoat néi chung va nuéc
giéng khoan ndi riéng it dugce nghién ctru ve van dé ton tai ctia vi khuan khang khang sinh. Do do,
nghién ctru nay dugce thyc hién nham muc dich khao sat mat d6 va ty 1€ vi khuan khang khang sinh déi
v6i mot s6 khang sinh nhom B-lactam va tetracycline trong cic mau nuée giéng khoan. Cac vi khuan
khang khang sinh dugc dinh danh va sy hién dién cua cac gen quy dinh tinh khang khang sinh trong cac
vi khudn nay ciing duoc xac dinh.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pia diém va phwong phap liy mau

Nghién ctu duge thuc hién tai 7 diém léy mau nudc giéng khoan theo truc doc huyén Binh Dai,
phan bd theo 3 ving sinh thai-nong nghiép. Vung trén gdm 3 xa Long Hoa, Chau Hung va Pha Thuén
v6i hoat dong chinh 1a chan nudi va trong trot. Vung gitra bao gom 2 xa Phu Long va Binh Thoi c6 su
két hop da dang giira chan nudi, trong trot va nudi trong thiy san. Vung ven blen gom 2 xa Théi Thuan
va Thira Piic tap trung chi yéu vao hoat dong nudi trong thity san. Cac mau nude dwoc thu thap tir
thang 3 dén thang 7 ndm 2024. Do sau cua cac giéng khoan tir 20-30 mét. Cac miu nude duoc thu thap
bang cach bom hit truc tiép tir cac giéng khoan ctia cac ho dan. Toa dg, vi tri va ky hiéu dia diém dugc
trinh bay trong Bang 1.

Bdng 1. Vi tri va toa d¢ céc dia diém léy mau tai huyén Binh Dai, tinh Bén Tre

STT Ky hiéu dia diém Vi tri Toa do
1 LH Ap Long An, x3 Long Hoa 10°16'05.7"N 106°27'16.5"E
2 CH Ap Hung Nhon, xi Chau Hung 10°14'55.2"N 106°28'56.4"E
3 PT Ap Pha Thanh, xa Pha Thuan 10°16'01.4"N 106°29'19.4"E
4 PL Ap Gidng Tre, xi Phti Long 10°12'32.5"N 106°36'01.5"E
5 BT Ap 4, x4 Binh Théi 10°11'55.3"N 106°38'36.2"E
6 TT Ap Thoi An, xa Théi Thudn 10°04'03.4"N 106°42'46.0"E
7 ™D Ap Thira Trung, xa Thira Dtc 10°10'17.5"N 106°44'43.6"E

M?l}l nudce giéng khoan duoc ‘léy vao cac chai thuy tinh 500 mL dé duoc hap khtr tring. Cac mau
sau khi lay dugc chia thanh hai phan: (1) phan tich cac thong so hoa-1y ciia nudce; (2) phan tich vi sinh
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vat. Tat ca cac mau nudc ngay khi 1ay dugc trit lanh trén da trong thung cach nhiét va van chuyén vé
phong thi nghiém va bao quéan & 4 °C cho dén khi phan tich.

2.2. Phan tich cac chi tiéu hoa ly

Céc chi tiéu héa-1y ctia mau nudc giéng duoc phan tich tai phong thi nghiém. Trong d6, pH duoc
xéc dinh bang may do pH Thermo Scientific Orion Star A211 (Indonesia). B duc (NTU) dugc do bang
mdy do d6 duc cam tay Hanna HI98703 (Italia). DB cling (mg/L) duoc xac dinh bang phwong phap
chuan do EDTA theo TCVN 6224:1996 [18]. Chi sd pecmanganat (mg/L) dugc xac dinh bang phuong
phép chuan d6 theo TCVN 6186:1996 [19]. Chi tiéu sat tong (Fe) (mg/L) duge xac dinh bang phuong
phap tric pho theo TCVN 6177:1996 [20].

2.3. Pinh lwgng vi khuén hiéu khi di dudng va vi khuin khing khang sinh

Cac khang sinh dugc sir dung trong dinh lugng vi khuan khang khang sinh gdm amoxicillin
(99,7%), cefazolin (99,5%) do Centrient Pharmaceuticals India Private Limited cung cdp. Khang sinh
ampicillin (95,4%) do Vién Kiém nghiém An toan V& sinh Thuc phim Quéc gia cung cép. Khang sinh
penicillin G (100%) do Shandong Lukang Pharmaceutical Co., Ltd cung cdp. Khang sinh tetracycline
(96,5%) do Dafeng Tiansheng Pharmaceutical Co., Ltd cung cip.

Céac mau nuée duoc loc qua mang loc 0,22 pum trén bd loc hit chan khéng. Sinh khéi vi khudn
duoc giir lai trén mang loc. Cac mang loc dugce dat [én moi truong LB (Luria Bertani) va t & 37 °C trong
24 gir dé dinh luong tong sé vi khuan hiéu khi di dudng trong nude. Dbi véi khao sat vi khuan khang
khang sinh thuc hién trong tu nhu trén nhung G cac mang loc trén méi truong LB ¢ bd sung cac khang
sinh theo hudng dan ciia Vién Tiéu chuan Xét nghiém Lam sang cia My (CLSI) nam 2021 [21] nhu
sau: ampicillin: 9 pg/mL; amoxicillin: 9 pg/mL; cefazolin: 3 pg/mL; penicillin: 9 pg/mL; tetracycline:
5 pg/mL. Mat d6 vi khuan dugc biéu thi dudi dang CFU/L.

2.4. Lya chon chiing vi khuin khang khang sinh dé dinh danh

Pé xac dinh chung vi khuan khang khang sinh, cac khuén lac vi khuan khang khang sinh dugc
nhudm Gram va quan sat hinh thai vi khuén duéi kinh hién vi. Dya trén hinh thai va dic diém Gram,
chon chung vi khuén c6 ty 1& xuat hién nhiéu nhét 1am thuan chung va giri miu phan tich tai Cong ty
Nam Khoa. Tai ddy, quy trinh dinh danh dugc thuc hién bang phuong phap giai trinh tw gen 16S rRNA.
Cu thé, DNA vi khuan dugc tach chiét va khuéch dai ving gen 16S rRNA bang k¥ thuat PCR. San pham
PCR thu dugc duge giai trinh tu bang phuong phap Sanger va so sanh véi cac dir lidu trong ngan hang
gen NCBI. Cubi cung, dya trén do twong ddng trinh tw, ching vi khuin dugc xac dinh dén chi hoic loai.

2.5. Phit hién gen khang khang sinh bing k§ thuat PCR

Sy hién dién ctia cac gen khang khang sinh khac nhau duogc xac dinh bﬁng ky thuat PCR véi cac
cdp mdi ctia cac gen mé hoa enzyme p-lactamase nhu blaSHYV, blaTEM, blaCTX-M va gene fetM ma
hoa protein bao vé ribosome, khang lai tetracycline. Cac doan modi dugce tong hop va cung cap boi Phu
Sa Genomics. Trinh tu ciac moi dugc trinh bay ¢ Bang 2. Cac khuén lac vi khuén khang khang sinh tir
thi nghiém trén duoc cdy ria sang méi truong LB c6 bd sung céac loai khang sinh twong tmg va u & 37
°C trong 24 gio. Khuén lac don vi khuan phat trién riéng r& dugc chon dé thyc hién phan img PCR. Sinh
khéi khuan lac vi khudn duoc hoa véi 20 pL nuée DEPC (do Cong ty TNHH ABT cung cap) dé tao
huyén phu. Dich huyén phu vi khuan dugc u ¢ 100 °C trong 8 phut, spin 5 gidy, vortex 15 gidy, cudi
cung spin 30 gidy va phan dich ndi dugc thu nhan dé 1am mau DNA cho phan @mg PCR. Cac phan tmg
PCR dugc thyc hién trén may PCR (Thermo Science Arktik 5020, Hoa Ky) cho tirng cip moi vé6i thé
tich 50 pL theo trinh ty nhiét d6 va thoi gian nhu sau: Khéi dong 95 °C trong 5 phut, lap lai 35 1an mdi
chu ky gdm céc bude sau: bién tinh & 95 °C trong 30 gidy; gin mdi & 60 °C trong 30 gidy; kéo dai chudi
& 72°C trong 1 phut va hoan tit & 72 °C trong 5 phiit. Cac phan (mg PCR v&i nude DEPC thay cho DNA
khudén mau duoc ding lam déi chimg am.

San phdm phan tng PCR duoc phan tich bang k¥ thuét dién di DNA trén gel. Mdi 3 pL san phdm
PCR dugc tron véi 1 uL 6X Loading buffer (Phu Sa Genomics) va tra vao cac giéng da dugc chuén bi
trén ban gel 1,5% agarose vai 0,005% thubc nhuom DNA Safe dye (Phii Sa Genomics). Qua trinh dién
di dugc thuc hién ¢ hiéu dién thé 100 V trong 35 phut trén bd dién di ngang (Mupid Exu, Nhat Ban) va
chup gel duéi tia UV budce séng 320 nm.
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Bang 2. Trinh ty primer str dung trong phan tmg PCR

Gen muc tiéu Primer Trinh ty 5'-3' Chiéu dai doan Tai liéu
j khuéch dai (bp) | tham khao

SHV-F TTCGCCTGTGTATTATCTCC

blasuv 807
SHV-R TTTGCTGATTTCGCTCGG 2]
CTXM-F CGATGTGCAGTACCAGTAA

blactxm 585
CTXM-R AGTGACCAGAATCAGCGG
TEM-F GCKGCCAACTTACTTCTGACAACG

blatem 247 [23]
TEM-R CTTTATCCGCCTCCATCCAGTCTA
tetM-F GTG GAC AAA GGT ACA ACG AG

tetm 406 [24]
tetM-R CGG TAA AGT TCG TCA CAC AC

2.6. Phwong phap xir 1y s6 liéu
Céc thi nghi¢ém dugc tién hanh 13p lai 3 1an. SO li¢u thi nghiém dugc xir Iy bang phan mém
Microsoft Excel 2019 va phuong phap thong ké ANOVA dugc xu ly bdi phan mém SPSS 20.
3. KET QUA VA THAO LUAN

3.1. Chit lwgng nuwéc giéng khoan
3.1.1. Cac chi tiéu hoa ly cua nudc

O céc ho dan, nude duge bom truc tiép tir giéng va sir dung ngay cho muc dich sinh hoat, tudi ciy
hodc trir trong bé chtra ma khong qua bat ky quy trinh xtr Iy ndo. Bang 3 trinh bay két qua khao sat mot
s6 thong s6 héa 1y cta cac mau nude giéng khoan duoc sir dung trong nghién ctru.

Bdng 3. Két qua khao sat cac chi sb hoa Iy cua cac mau nude ngdm

Miu pH Do duc (NTU) | D6 cimg (mg/L) | Chi sb pecmanganat (mg/L) | Sét tng' (mg/L)
LH 6,0 0,7 373 0,51 <0,1
CH 6,7 0,7 293 0,74 KPH
PT 6,6 1,5 337 1,05 KPH
PL 5,9 1,3 383 0,64 KPH
BT 5.4 0,8 447 1,15 KPH
TT 5.6 2,6 477 227 KPH
D 6,2 4,8 513 5,43 KPH

Chil thich: 'Gi&i han dinh leong cia phwong phap: LOQ = 0,1 mg/L. Giéi han phat hién cia phwong phap:
LOD = 0,03 mg/L.

Két qua cho thiy c6 6/7 miu nuéc c6 dd pH nam trong pham vi gidi han cho phép vé muc chit
lwong cia nude ngdm theo QCVN 09-MT:2015/BTNMT - Quy chuén k§ thuét qudc gia vé chat lwong
nu6e dudi dat trong khoang pH tir 5,5-8,5. Riéng mau BT thudc khu vuce xd Binh Théi, huyén Binh Dai
¢6 d6 pH 5.4, dudi ngudng gia tri gioi han chit luong cho nude ngdm. So véi QCVN 02:2009/BYT -
Quy chuén k¥ thuat qudc gia vé chat lugng nudc sinh hoat quy dinh gia tri pH dung cho nuéc sinh hoat
1a 6,0-8,5 [25] thi ¢6 3/7 mau khong dat (cac mau PL, BT, TT thudc cic xi Phu Long, Binh Théi va
Théi Thuan).

Theo QCVN 09-MT:2015/BTNMT vé chét lugng nude ngim thi khong ¢6 quy dinh vé chi tiéu
d6 duc cua nudce giéng khoan [26]. Tuy nhién, do dinh huéng st dung cia cac ho gia dinh 1a dung cho
muc dich sinh hoat nén ¢6 thé tham chiéu theo QCVN 02:2009/BYT vé chét lugng nude dung cho muc
dich sinh hoat [25]. Theo d6, gi4 tri dd duc cho phép 1a < 5 NTU. Két qua khao sat tit ca cic mau nudc
giéng c6 46 duc dao dong tir 0,7-4,8 NTU, nho hon do duc nguén cép nudc sinh hoat theo QCVN
02:2009/BYT. Mt khac, khi so sanh cac két qua do duc nay véi tiéu chuan chat lugng nudc cip cua
huyén Binh Dai dat cac tiéu chuin theo QCVN 01:2009/BYT thi ¢6 2/7 mau khong dat do ¢6 do duc
16n hon 2 NTU [27].
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Trong céc vi tri khdo sat, d6 cung cac maéu nuée dao dong tir 293-513 mg/L. C6 2/7 mau dat do cung
theo tiéu chuén nudc sinh hoat dua trén QCVN 02:2009/BYT (< 350 mg/L) (vi tri xa Chau Hung va Pha
Thuén). B cing & mau nuée thudc khu vuce x3 Thira Pc vugt ngudng gidi han tir 1,1- 1,5 l4n. X4 Thira
Duc 1a mot xa ven bién cta huyén Binh Pai v6i hon 1.657 ha dat nudi trong thiy san va lam mudi. Bén
canh d6, Thira Puc ciing 14 khu vuc chiu anh huong ning né ciia xAm nhap man hang nam, tir d6 dan dén
viéc c6 nhiéu ion kim loai hoa tan va ngdm vao mach nuéc ngam dan dén do cimg ting cao [28-30].

Két qua phén tich chi s6 pecmanganat trong cac mau nude giéng khao sat cho thay ¢6 6/7 miu
giéng ding cho myc dich sinh hoat c6 chi s0 pecmanganat dao dong tur 0,51- 2,27 mg/L, nam trong gidi
han cho phép theo QCVN 02: 2009/BYT v& tiéu chuan nudc sinh hoat (< 4 mg/L). Mau nuéc & khu
vic xa ven bién Thura Bre ¢6 chi sO pecmanganat cao (5,43 mg/L) vuot ngudng cho phep cua QCVN
02:2009/BYT vé chat lugng nudc sinh hoat. Nugc giéng khoan va nudc sinh hoat thuong duge danh
gia ham luong chét hiru co qua chi s6 pecmanganat. Chi s6 pecmanganat cao co thé dan dén sy phat
trién cta cac vi sinh vat, tao ra cac 16p phu réu hodc cin ban trong bé chira, tir d6 tao diéu kién cho sy
tang trudng cla cac vi sinh vat c6 hai [31].

Két qua phan tich dinh lugng ham lugng sit tong s6 cho thiy tat ca 7/7 mau déu c6 ndng do sit
dudi ngudng dinh lugng cua phuong phap (< 0,1 mg/L).

Trong mot nghién ctru danh gia vé dién bién chét luong nude ngdm ding cho muc dich sinh hoat
trén dia ban tinh An Giang trong giai doan tir 2006-2016, két qua cho thiy pH nudc giéng tai cac diém
quan tric dao dong tir 6,6 £ 0,1 — 7,1 £ 0,2, d0 cliing tr 197 = 130,59 mg/L — 1272 + 681 mg/L, ham
luong st téng b cao nhét 14 2,16 + 3,36 mg/L tai tram Thoai Son, trong khi téng sdt & cac tram quan
tric khac tuong déi thap, 1an luot 1a 0,07 £ 0,07 mg/L va 0,07 + 0,05 mg/L [32]. So v&i két qua cua
nghién ciru nay, c6 thé théy d6 pH cua cac mau nude giéng duge khao sat tai huyén Binh Pai c¢6 xu
huéng thip hon, thién vé huong acid. V& d6 cung, két qua trong nghién ctru nay dao dong trong khoang
tir 293 mg/L dén 573 mg/L, thap hon so v&i do cimg mot sé mau nude giéng tai An Giang. Két qua chi
tiéu sit tong tai cac xa thudc huyén Binh Pai dugc ghi nhan 1a dudi 0,1 mg/L hodc khong phat hién.
Nhu vy, c¢6 thé néi ham lugng sat trong nude giéng khoan & ca 2 khu vuc nay déu thap va dap tmg yéu
ciu vé chat lugng nudc theo QCVN 09-MT:2015/BTNMT. Tuy nhién, & An Giang c6 su bién dong
ham luong sét giita cac vi tri trong khi & cac x4 trén dia ban huyén Binh Dai thi kha dong nhat, da so
cac mau & mirc dudi ngudng phat hién.

3.1.2. Tong s6 vi khudn hiéu khi di dwéng trong mede giéng khoan
Trong nghlen clru nay, téng sd vi khuan di dudng hiéu khi trong cac mau nudc duge kiém tra bang

phuong phéap nubi cly cac mang loc co chura sinh khéi vi khuén trén moéi trudng LB. Bang 4 cho thiy
s6 lugng trung binh cua téng s6 vi khudn di dudng hiéu khi & 7 vi tri duge khao sat.

Bdng 4. Mat d6 vi khuin hiéu khi di dudng trong cic mau nude giéng khoan

Miu Mit d6 vi khuén (CFU/L)
LH 78,0 + 6,2

CH 64,3% £ 15,9

PT 72,3% + 13,6

PL 84,06+ 7,9

BT 50,00+ 2,0

TT 127,04 + 10,4

D 142,344 9,9

Chui thich: cac ky tw “abed”’thé hién su khéc biét cé ¥ nghia théng ké vé sé liéu, (p<0,05).

S6 lugng vi khuan hiéu khi di dudng dao dong 16n, tir 50,0 = 2,0 CFU/L & mau BT (x4 Binh Théi)
dén 142,3 £9,9 CFU/L & mau TP (xi Thira Dirc). Cac miu LH (xa Long Hoa), CH (xa Chau Hung) va
PT (xa Phii Thuan) c6 sb lugng vi khuan twong dbi gan nhau, lan luot 1a 78,0 + 6,2 CFU/L; 64,3 + 15,9
CFU/L va 72,3 + 13,6 CFU/L. Hai vi tri xa Thoi Thuén (TT) va xa Thua DPtic (TD), khong chi ghi nhan
chi s6 pecmanganat cao hon dang ké so véi cac vi tri khac, ma mat d6 vi khuan hiéu khi di dudng cling
tang cao twong ung. Hién twong nay c6 thé dugc giai thich boi vai tro cua chi sé pecmanganat nhu mot
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chi thi vé mirc 6 6 nhidm chat hitu co trong nude-yéu td quan trong cho sy sinh truong va phat trién
cua vi sinh vat [31].

3.2. Sy hién di¢n ciia vi khuin khing khang sinh trong cic miu nuéc giéng khoan

Két qua khao sat sy hién dién cta vi khuan khang khang sinh trong cic mau nuéc giéng khoan
duoc trinh bay & Hinh 1.

30,0

25.0

I
I
15.0 JI :
I”‘ .
. | I 1
I L . f
. 1 i ”I

Khang sinh

Ty 1 (%)

= Ampicillin Amoxieillin Cefazolin Penicillin o Tetracycline

Hinh 1. Biéu db ty 18 vi khuan khang khang sinh trong nu6e giéng khoan theo ting vi tri
(LH, CH, PT, PL, BT, TT, TP ky hiéu cho cic mau ldy & cac xd Long Hoa, Chau Hung, Phu Thuan, Phu Long,
Binh Théi, Théi Thuén, Thira Duc)

Két qua & Hinh 1 cho thiy vi khuan khang khang sinh duoc phat hién c6 mit trong tt ca cac mau
nudc, thé hién sy phd bién cua tinh trang vi khuan khang khang sinh & cic ving khao sat. Mau nudc
TT (xa Thoi Thudn) ghi nhan ty 1¢ vi khuan khang khang sinh cao nhat & ca 5 loai khang sinh nhu sau:
ampicillin 27,9%, amoxicillin 28,9%, cefazolin 11,7%, penicillin G 21,4% va tetracyline 19,7%. Cac
mau nudc ¢ cac vi tri xd Long Hoa, Chau Hung, Phi Thuén c6 ty 1€ khang khang sinh thip hon déng
ké so cac mau & Théi Thudn va Thira Dirc. Ampicillin c6 ty 1é khang dao dong tir 7,3% (xa Binh Théi)
dén 29,7% (xa Thoi Thudn), amoxicillin c6 mirc khéang cao hon voi ty 1€ cao nhét tai xd Théi Thuan
(28,9%) va thap nhét & xi Binh Théi (8,4%). Cefazolin c6 ty 16 khang thip hon cac loai khang sinh
khéc, trung binh tir 3,8% (xa Pha Thuén) dén 11,7% (xa Théi Thudn). Penicillin thé hién sy trong dong
v6i ampicillin va amoxicillin véi ty 16 khang cao nhét trén 20% & cac mau thudce xa Théi Thudn (21,4%).
Tetracycline c6 ty 1& khang dao dong tir 2,6% dén 7,3% twong g voi cac mau & xa Long Hoa, xa Phi
Long va tang cao ¢ vi tri xa Théi Thuén (19,7%) va vi tri xa Thira Puc (15,9%).

Nhin chung, s lugng Vi khuédn khang khang sinh trong nuéc gleng tang dan tir x3 Long Hoa dén
xd Thira Ptrc. Riéng nudc giéng ¢ xa Binh Théi c6 mat do vi khuan khang cac loai khang sinh nhu
ampicillin, amoxicillin, cefazolin va tetracycline thap nhét trong 7 vi tri. Cac vi tri x3 Long Hoa, Chau
Hung va Pht Thuan thudc khu vyc vung trén ctia huyén Binh Dai, hoat dong kinh té chu yéu cua khu
vuc nay 1a chin nudi gia stc, gia cAm két hop véi trong dira, lta nude va cac loai cdy an trai budi,
nhin...Ddi véi cac vi tri x3 Phu Long, Théi Thuén, Thira Piic, hoat dong san xuét chinh 1a trong trot,
chin nudi gia stc va két hop nudi trong thiy san. Trong do, hoat dong nudi trdng thiy san nhu tom cang
xanh, tdm x0 va tom thé chén tring 1a chu dao. Nghién ctru ciia Miranda va cong sy nam 2013 vé co
ché khang thudc khang sinh trong moi truong nudi ca vay da du bao tan suat cao ctia vi khuan khang
khang sinh tai cac dia diém gan khu vuc nuéi trong thiry san. Bén canh do, tac gia ciing chimg minh
rang khang sinh bién doi trong mot co sé nudi trong thiy san c6 kha nang gay ra ap luc chon loc va lam
tang tan sudt khang thudc cho cac vi khuan trong moi truong khéc, dic biét 1a tang nude ngam bén dudi
[33]. Piéu nay c6 thé 1a 1y do cho su gia ting mat d6 vi khuan khang khang sinh & cac khu vuc nay.

3.3. Pinh danh vi khuin khang khang sinh

Trong qua trinh nghién ctru vi khuan khéng khang sinh tai ba xa khéac nhau, chung t6i da phan lap
duoc ba chung vi khuan co tan suit xuit hién cao va dic biét thé hién kha ning khang lai toan bo 5 loai
khéng sinh thtr nghiém. Tai xa Long Hoa, chung t6i phan 1ap dugc ching vi khuén dau tién véi dac
diém 1a truc khuan Gram am, kich thudc 0,6 - 1,0 x 1,2 - 3,0 um, té bao thudng xuét hién don 1¢ hodc
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theo cdp khi quan sat dudi kinh hién vi (Hinh 2a). Tai xd Binh Théi, ching tht hai dugc phan 1ap véi
dic diém 1a truc khuan Gram duong hinh que, kich thudc 1,0 - 1,2 x 3,0 - 5,0 um, xuét hién don 1¢ hodc
tao thanh chudi ngén (Hinh 2b). Ching thtr ba dwoc phan 1ap tir xa Thira Dirc, 1a tryc khuan Gram am
c6 dang théng hodc hoi cong véi kich thude 0,5 - 1,0 x 1,5 - 5,0 um (Hinh 2c¢).

Pé x4c dinh chinh x4c ba ching vi khuan nay, cac mau da duoc giri dén Cong ty Nam Khoa dé
thuc hién giai trinh tw gen 16S rRNA. Két qua so sanh trinh ty v6i ngan hang dir liéu NCBI di x4c nhan:
chung phan 14p tir x3 Long Hoa 13 Enterobacter cloacae v&i do tuong ddng 99,86%, chiing tir xi Binh
Thoi 13 Bacillus cereus v6i d6 tuong ddng hoan toan 100%, va chung tir x Thira Pt 14 Pseudomonas
aeruginosa véi d6 twong dong 99,23%.

a b c
Enterobacter cloacae (1000X) Bacillus cereus (400X) Pseudomonas aeruginosa (1000X)

Hinh 2. Hinh anh c4c ching vi khuén da khang duéi kinh hién vi
3.4. Phat hién gen khang khang sinh
3.4.1. Phat hién gen khdng khéng sinh trong vi khudn khdng khéng sinh
O mdi vi tri khao sat, 2 khuan lac khang khang sinh trén mdi loai khang sinh dugc chon va tién
hanh nuéi cay, lam thuan, chon nhiing khuan lac don va tién hanh phan tng PCR véi cac cdp moi cua
céac gen quy dinh tinh khang B-lactam (blasuv, blacrx.m, blarey) va tetracycline (tetar). Két qua duoc thé
hién & Bang 5 va Hinh 3-5.

Bang 5. Két qua phat hién gen khéng khéng sinh & céc vi khuan
tur 7 vi tri khao sat bang k¥ thuat PCR khuan lac

Khuén lac vi khudn khéng khang sinh & céc vi tri iy miu
Gen khang khang sinh | LH | CH | PT | PL | BT | TT | T
blasuy - - - - - - -
blacrxm - + + |+ + + +
blarem + + + |+ | + |+ +
tetm + + + + + + +
Chui thich: “+7: phat hién, “— ”: khong phat hién.

L ) AMP11 AMP12  AMX11 AMX12 CFZ11 CFZ12 PNC11PNC12

2000bp

blaTEM

Hinh 3. Két qua dién di san phdm PCR v6i ciap mdi blarem (247bp)
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(-) TET11 TET12 AMP11 AMP12 AMX11 AMX12 CFZ11 CFZ12 PNC11 PNC12

tetM

Hinh 4. Két qua dién di san pham PCR v&i cip mdi tety (406bp) va blasmy (807bp)

L (-) AMP21 AMP22  AMX21 AMX22 CFZ21 CFZ22 PNC21 PNC22

bla CTX-M

Hinh 5. Két qua dién di san pham PCR v6i ciip mdi blacrxv (585bp)
Chui thich: L: thang ladder 100bp; *“— ": Déi chirng am; AMP, AMX, CFZ, PNC, TET: ky hiéu khudn lac
khang ampicillin, amoxicillin, cefazolin, penicillin, tetracycline, AMP11 twong vmg cho khuan lac khing
ampicillin ¢ vi tri 1, khuén lac 56 1.

Két qua cac thi nghiém phat hién gen khang khang sinh bang ky thuat PCR cho thdy hau hét cac
méu déu cho két qua duong tinh véi cac gen blarew, blacrym va tety. Gen khang khang sinh ma hoa
protein gitip cho vi khuan c6 kha ning khang lai tac dung thong thuong ciia khang sinh, do d6, sy hién
dién clia cac gen nay trong vi khuan gitip chiing c6 thé séng sot trong moi truong cé chat khang khuén.
Gene tety c6 nhiém vu mi hoa protein bao vé ribosome, ngin can sy rc ché tetracycline 1én qué trinh
dich ma & vi khuén [34]. Tét ca cac cac khuén lac khéng tetracycline dugc chon khao sat déu c6 mit
gen tety. Cac gen quy dinh tinh khang khang sinh nhém B-lactam nhu blacry.y va blargy ma hoa cac -
lactamase c6 kha nang thuy phan phé rong hiu hét cac khang sinh p-lactam. Gen blazzy phét hién & ca
7 vi tri véi kich thuéc doan khuéch dai khoang 247 bp. Két qua nay ciing twong ddng v6i nghién ciru
cua Xi va cong su (2009) vé chiéu dai doan khuéch dai cho théy san phém khuéch dai c6 d6 tin cdy cao
[23]. Gen blacrx-a (585 bp) phat hién ¢ 6/7 vi tri, trir xa Long Hoa, gen blasyy (807 bp) khong phat hién
& bt ky vi tri ndo.

3.4.2. Phat hién gen khang khang sinh trong cac chung da khang

Nghién ctru di tién hanh ly trich va khuéch dai DNA ciia cac ching vi khuén khéng tét ca 5 loai khang
sinh v6i cac cap primer blasyy, blacrxu, blarem va tety. Kt qua duge thé hién ¢ Bang 6 va Hinh 6-8.

Bdng 6. Két qua PCR phat hién gen khang khang sinh trong cac chung da khang

Vi khuén blasuyy | blacrxm | blatem tety
Enterobacter cloacae - - + +
Bacillus cereus - + + +
Pseudomonas aeruginosa - - + +

Chui thich: “+” : phat hién; “-” : khong phat hién
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L (-) bla SHV tetM blaTEM blaCTX-M

1000bp
700bp
500bp
400bp
300bp
200bp.
100bp

Hinh 6. Két qua dién di trén gel san phdm PCR khuén lac vi khudn Enterobacter cloacae

L (-) blasHV blaTEM blaCTX-M tetM

1000bp
500bp
400bp
300bp_
200bp
100bp

Hinh 7. Két qua dién di trén gel san phdm PCR khuén lac vi khuén Bacillus cereus
L (-) blaTEM tetM blaSHVY blaCTX-M

2000bp
1000bp
750bp
500bp
250bp

100bp

Hinh 8. Két qua dién di trén gel san phdm PCR khuén lac vi khuén Pseudomonas aeruginosa

Két qua cho thdy ddi vdi ca 3 ching déu khong phat hién sy co mit cua gen blasyy. Enterobacter
cloacae thé hién tinh da khang véi cac khang sinh nhom B-lactam nhung khong phat hién su c6 mit cua
gen blacrxar. Khi sir dung cap primer blarey thi phat hién sy c6 mit clia gen nay & tit ca cac khuan lac
trén cac moi truong co khang sinh khac nhau. O ching Bacillus cereus, 100% khuan lac phat hién sy
c6 mit ctia gen blarey va gen blacry.a trén cac moi truong co bd sung khang sinh nhém B-lactam. Chiing
Pseudomonas aeruginosa twong ty nhu E. cloacae thé hién tinh da khang véi cac khang sinh nhom p-
lactam nhung chi phat hién su c6 mét cta gen blargy. Gen tety quy dinh tinh khang tetracycline dugc
phat hién & tat ca cac khuén lac cta ca 3 ching trong thir nghiém. Cac két qua trén d cho thay muc do
hién dién véi tin suit cao cua cic gen khang khang sinh nhu blarey, blacry.a va tety trong cac vi khuin
tir c4c mau nudce ngadm. Trong nhom cac gen khang B-lactam, gen blarey c6 tin suat xuat hién cao nhét,
¢6 thé dwoc xem 1a gen chiém wu thé & khu vuc nay, tiép dén 1a gen blacrx.y. Két qua nay ciing phu hop
v6i mot s nghién ciru gan ddy vé cac gen mi hoa cic enzyme beta-lactamase lam bat hoat khang sinh
nhom beta-lactam - ESBLs (Extended- spectrum beta-lactamases) trong moéi trudng nudce voi nhén dinh
blargy 12 mot trong nhimg gen ESBL phd bién nhat trong cic mau nude ciing nhu trong cac vi khuén
phan 1ap tir moi trudng nude [35-37].
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4. KET LUAN

Két qua nghién ctru cho thy chét lugng nudc giéng khoan tai 7 x@ thuc huyén Binh Dai, tinh
Bén Tre dang d6i mat v6i nhiing thach thirc dang quan ngai. ba s6 cac mau nude co tinh acid (pH < 7)
va chi cé nude gleng & 2/7 x4 dat tiéu chuan nudc sinh hoat theo QCVN 02:2009/BYT. bac biét, sy
hién dién cua vi khuan khang khang sinh duoc phat hién tai tat ca cac diém khao sat, vi ty 1& khang
cao nhit dugc ghi nhén tai xa Théi Thuan. Ba ching vi khuén da khéang duoc dinh danh 1a Enterobacter
cloacae, Bacillus cereus va Pseudomonas aeruginosa thé hién kha nang khang lai toan b 5 loai khang
sinh thir nghiém. Su phat hién cac gen blaTEM, blaCTX-M va tetM tai tat ca cac vi tri nghién ciru phan
anh mue do lan rong dang bao dong cua cac yéu to khang khéang sinh trong moi truong nuoe ngam.
Nhiing phat hién nay khong chi canh bao Ve nguy co 6 nhiém vi sinh vat khang thudc trong nguén nuge
sinh hoat ma con dt ra yéu cau cép thiét vé viéc giam sat va kiém soat chit ché chat lugng nudc giéng
khoan tai dia phwong, nhiam dam bao an toan strc khoe cho cong dong.

De thu duoc dir liéu mang tinh toan dién va khach quan hon, pham vi khao sat can dugc mo rong
v6i mau nude ¢ cac xa khac trong huyén, dong thoi tang thém sé luong cac vi tri 1y mau trong timg
xd. Ngoai ra, viéc thuc hién khao sat trong ca hai mua mua va mua kho, hodc trong thoi diém dién ra
cac hién tuong thoi tiét dac biét nhu han min s& gitp danh gia chinh xac hon sy bién dong va chét luong
nude theo diéu kién khi hau va mai truong khac nhau.
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ABSTRACT

PHYSIOCHEMICAL PARAMETERS AND OCCURRENCE OF ANTIBIOTIC-RESISTANT
BACTERIA WITH ANTIBIOTIC-RESISTANT GENES IN WELL WATER AROUND
BINH DAI DISTRICT — BEN TRE PROVINCE

Le Quang Duy, Pham Thi Phuong Thuy”
Ho Chi Minh City University of Industry and Trade
*Email: thuyptp@huit.edu.vn

Antibiotic resistance has become a global concern for human health. Many previous studies have
identified the presence and prevalence of antibiotic-resistant bacteria and genes in domestic water,
surface water, wastewater, and other water sources. However, the presence of bacteria containing
antibiotic resistance genes in well water has not been extensively investigated. In this study, the quality
of well water from 7 communes in Binh Dai district, Ben Tre province was preliminarily evaluated
based on physicochemical and microbiological parameters. Physicochemical analysis revealed that
most well water samples were acidic (pH < 7), and only well water in Chau Hung and Phu Thuan
communes met domestic water standards according to QCVN 02:2009/BYT for the parameters in
survey. Microbiological analysis showed that the total aerobic heterotrophic bacteria in well water
ranged from 50.0 + 2.0 CFU/L to 142.3 + 9.9 CFU/L. Water samples from Thoi Thuan commune
showed the highest antibiotic resistance rates 0£27.9%, 28.9%, 11.7%, 21.4%, and 19.7% for ampicillin,
amoxicillin, cefazolin, penicillin G, and tetracycline, respectively. Three multidrug-resistant bacterial
strains were identified as Enterobacter cloacae, Bacillus cereus, and Pseudomonas aeruginosa.
Analysis revealed the presence of blaTEM, blaCTX-M, and fetM genes in the isolated bacteria. These
preliminary results demonstrated the presence of bacteria harboring antibiotic resistance genes in well
water, thereby providing important information for assessing the impact of antibiotic resistance status
on public and human health.

Keywords: Antibiotic resistant gene, well water, heterotrophic bacteria.
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