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Diém noi bat
v Nghién ctru da phan 1ap duoc téng cong 607 ching vi khudn gdm 53 loai thudc 20 chi va 12
ho tir 200 mau céa chép thu thdp tai mgt sO séng, hé tu nhién va co so nudi trong thuy san
thudc tinh Can Tho va An Giang. Vi khuin Gram 4m chiém wu thé (voi 431 chung/19 chi),

cao nhét 1a tryc khuan ky khi tiy ¥ (64,7%). Trong khi vi khuan Gram dwong chi gom mot chi
Enterococcus nhung chiém ty 1& cao (29,0%).

v Nghién ctru cho thiy tinh trang khang khang sinh phd bién & céc ching vi khuan phan lap, dic
biét 1a khang cac nhém cephalosporin thé hé méi va fluoroquinolone. Nhitng phét hién nay cho
thay su ton tai ctia vi khuan khang thudc trong méi trudng thiy sinh duge khao sat, qua d6 nhan
manh tdm quan trong cua viéc tiép tuc theo ddi va danh gia tinh trang khang khang sinh trong
linh vyc thiy san.

Tém tit: Nghién ctru nay cung cap dir lidu thyc té vé tinh trang khang khang sinh cua cac chung vi
khuan phén 1ap tir ca chép tai tinh Can Tho, An Giang, Viét Nam. Tong cong 200 mau (Vay, da, mod co va
cac co quan ndi tang) tir ca chép dugc thu thap tir cac ao hd tu nhién va mot 80 o' s6 nudi trong thuy san tai
Can Tho, An Giang. Cac mau dugc tién hanh 1am sach, khir tring sau d6 tién hanh dong nhit va nuéi ciy
phén 1ap trén cac mdi truong khac nhau. Céc ching vi khun dugc dinh danh bang h¢ thong MALDI-TOF
MS va danh gia d0 nhay cam véi khang sinh bang phuong phép khuéch tan dia Kirby-Bauer. Két qua
chung t61 da phan lap duoc 607 ching vi khuan dong thoi ghi nhan kiéu hinh khang khang sinh & nhiéu
nhoém vi khuén. Cu thé, cac chung thudc chi Enterobacter va Serratia co ti 1¢ khang 1én t61 90,6—-100% voi
amoxicillin/acid clavulanic. Trong khi d6, Hafinia alvei thé hién ty 18 khang cao v6i cephalosporin thé hé 3
(81,3%) va khang trung binh v6i cephalosporin thé hé 4 (25%). O vi khuan Pseudomonas spp. cho thiy sur
da khang, cac ching vi khuan nay thé hién tinh khang 100% véi ciprofloxacin, cephalosporin (thé hé 3 va
4) va imipenem. Tuong tu, toan bd chiung Acinetobacter dugc phan lap déu khang ciprofloxacin (100%).
Dbi voi chi Aeromonas, ty 18 khang levofloxacin 13 61,8%; dong thoi 34,7% chung khang véi it nhit mot
khéang sinh khac trong nhém fluoroquinolone. Nhiing phat hién nay phan anh thuc trang khang khang sinh
dang ton tai & cac vi khuan phan lap tir dong vat thity san cho thay sy can thiét ciia viéc tiép tuc theo ddi va
danh gia tinh trang khang khang sinh trong linh vuc thuy san.

Tir khoa: Aeromonas spp.,; Enterobacteriaceae, Enterococcus spp.; khang khang sinh, ti 1¢ khdang.

1. PAT VAN DE

Khang khang sinh hién dugc ghi nhan rong rii trong nhiéu hé sinh thai khac nhau trén thé
gidi. Trong linh vuc néng nghiép, chin nudi va dic biét 1a nudi trong thuy san, khang sinh dugc
st dung nham kiém soét dich bénh, va viéc st dung nay duoc cho 1a c6 li€n quan dén sy xuét
hién ciia cac chung vi khuan khang thudc trong méi truong nude [1,2]. Mot s6 nghién ctru trude
day cho thdy viéc str dung khang sinh kéo dai c6 thé lién quan dén sy gia ting ty 1& vi khuan
mang dic diém khang thudc trong cac hé sinh thai tw nhién, qua d6 phan anh muc do tac dong
ctia hoat dong con ngudi dbi voi moi truong [3,4].
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Céc loai thily sinh nhu ca va d¢ dd dugc ghi nhan co thé mang vi khudn khang khang sinh
trong co thé, tir d6 co kha ning gop phan vao sy phan bd cua cac chung nay trong méi truong
nudc [4,5]. Bén canh do, hién tuong chuyén gen ngang giita cac loai vi khuan da dugc mé ta trong
nhleu moi trudng khac nhau, bao gdm ca moi trudong bénh vién, noi thuong quan sat thay su dong
ton tai ciia gen khang thudc va gen doc lIuc [6]. Mot sb nghién ciru cho thay trong diéu kién c6 du
luong khang sinh, qua trinh trao dbi vat chat di truyén giita cac vi khuan c6 thé xay ra, song vai tro
cu thé ctia qua trinh nay trong hé sinh thai thily sinh chua dugc 1am sang t6 day du.

Nhiéu nhom vi khuan khac nhau da dugc phan lap tir duong rudt ca nudi, trong sé dé c6 cac
ching biéu hién dic tinh khang khang sinh. Cac chi vi khuan thudng dugc phan lap tir c4 bao gom
Acinetobacter, Aeromonas, Citrobacter, Enterococcus, Escherichia, Morganella, Plesiomonas,
Proteus va Shewanella [7-9]. Trong s6 nay, Aeromonas, Enterococcus, Escherichia, Plesiomonas
va Proteus dugc ghi nhan voi tan suat tuong dbi cao. Viéc phat hién Escherichia coli,
Enterococcus spp. va Proteus spp. trong mdi truong nudc va sinh vat thiy sinh thuong dugce st
dung nhu céc chi thi vé 6 nhiém phéan nguoi va dong véat [10,11]. Déng thoi, mot sb nghién clru
ciing cho thay cac nhom vi khuan nay c6 thé mang gen khang thudc dé dang lan truyén.

Céc nghién clru trudc day ghi nhan rang mot s chung vi khuan phéan lap tir ca c6 thé
mang dong thoi gen khang thudc va gen lién quan dén doc luc. Vi du, Enterococcus spp. duge
md ta c6 thé mang gen khang vancomycin va c6 kha ning trao ddi vat chat di truyén thong qua
plasmid hodc transposon [12]. Tuong tw, Aeromonas spp. ciing da duoc ghi nhdn mang nhiéu
yéu t6 lién quan dén doc lyc [13]. Didu nay cho thiy méi trudng thuy sinh va ca nudi c6 thé
dong vai trd nhu “6 chita” quan trong clia cac tic nhan khang thudc, khong chi luu gitt ma con
thiic day sy lan truyén cua cac tic nhan khang thude ra méi truong [14].

Séng Mekong 1a hé théng song 16n cta khu vuc Dong Nam A, déng vai trd quan trong
trong khai thac va nudi trong thity san, gop phan dang ké vao phat trién kinh té va an ninh luong
thuc ciia Viét Nam [15]. Ca nudc ngot 1a nhom sinh vat tiép xuc tryc tiép voi moi truong nude
va c6 thé phan anh dac diém vi sinh vat cia hé sinh thai nay. Mot s6 nghién ctru da ghi nhan ca
nudc ngot mang cac chung vi khuan khéng véi it nhat mot loai khang sinh dwoc thir nghiém,
trong d6 co cac chi nhu Aderomonas, Pseudomonas va Acinetobacter. Ty 18 khang twong ddi cao
da dugc quan sat théy dbi v&i Amoxicillin-Clavulanic acid, Cefepime, Cefoxitin, Aztreonam va
Ceftazidime trong mot s6 khao sat [16].

Trén co sé do, nghién ctru nay khao sat dac gTiém khang khang sinh cua cac ching vi khu‘én
phén lél’p tur ca thude ho Cyprinidae thu tai mdt s6 dia di€ém ¢ tinh Can Tho va An Giang, nham
cung cap thém dir liéu thuc nghiém cho linh vuc vi sinh moéi truong.

2. VAT LIEU VA PHUONG PHAP

2.1. Vatliéu

Déi tugng nghién ctru: Tong cong 200 mau ca thudc ho Cyprinidae ¢ do tudi tir 1 dén 3
nam, dugc danh bat bang ludi hodc cau trong khoang thoi gian tir thang 4 dén thang 5 nam 2025
tai mot sO song, ho tu nhién va co s nudi trong thuy san thugc tinh Can Tho va An Giang. Moi
mau dugc thu tir mot ca thé riéng biét, bao gdbm vy, da, m6 co va cac co quan ndi tang. Sau do
duogc van chuyén lanh vé Phong thi nghiém cta Trung tdm Nhiét doi Viét - Nga tai Tp. HO Chi
Minh dé nghién ctru. Tt cac mau nay 607 chung vi khuan da dugc phan 1ap va dinh danh.

MBoi truong sir dung nudi cdy va phan 1ap vi khuan:

- Moi truong thach Endo (HiMedia, An Do, M029);

- Moi truong Enterococci agar (HiMedia, An bo);
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- Mbi trudng Xylose Lysine Deoxycholate (XLD) agar (HiMedia, An D, M031);
- M6i trudng thach dinh dudng (Nutrient agar) (HiMedia, An D9).

Céc nhém vi khuan dugc thir nghiém voi cdc loai khang sinh theo Clinical and Laboratory
Staqdards I{lstitute (CLSI, 2023), dac diém sinh hoc - co ché khang thuoc ctia tung nhom vi
khuan cu thé trong Bang 1:

Bang 1. Cac loai khang sinh dugc st dung trong kiém tra tinh nhay cam theo nhom vi khuan

Nhém vi khuin Khang sinh thir nghiém

ciprofloxacin, amikacin, ceftazidime, cefotaxime, cefepime,

Enterobacteriaceae e L
amoxicillin/acid clavulanic, imipenem, meropenem

Vi khuan Gram | ciprofloxacin, amikacin, ceftazidime, cefepime, imipenem,
am khong 1én men | meropenem

Aeromonas spp. | ciprofloxacin, levofloxacin, ceftazidime, cefepime, cotrimoxazole

Enterococcus spp. | ciprofloxacin, gentamicin, vancomycin, ampicillin, norfloxacin

2.2. Phuwong phap nghién ctru
2.2.1. Phdn ldp va dinh danh vi khuan

Imdc khi xtr 1)’/, bé mit 1:1’15111 duoc lam sach v§1 khur t,rl‘mg theo quy trinh vo tn‘mg, sau do
cac phan mo dugc lay trong di€u kién vo trung va dong nhat trong dung dich nuéc mudi sinh 1y
0,9% (NaCl) voi ty 1€ 1:9 bang thiét bi dong nhat mau.

Dich dong nhat duoc cay truc tiép trén cac moi truong thach Endo dé phan lap cac vi
khuin Gram 4m dudng rudt; moi trudng XLD agar dé phat hién va phén 1ap Salmonella spp.
ciing nhur mot sé vi khudn gy bénh khac (1 & 37°C trong 24 gid) va mdi truong Enterococci
agar dé phan 1ap vi khuan thudc chi Enterococcus spp. (0 & 37°C trong 48 gid). Sau thoi gian
U, tién hanh quan sat hinh thai cta khuan lac trén cdc dia moi truong, lya chon khuan lac dva
trén dac diém hinh thai dic trung va cay truyén trén moi trudong thach dinh dudng nham thu
nhan céc ching vi khuan thuan khiét [17].

Céc chung vi khuén thuan duoc tién hanh dinh danh béng hé théng MALDI-TOF MS
(Bruker, Pirc) s dung bo kit IVD Matrix HCCA-portioned (Bruker, Pirc) theo huéng dan ctia
nha san xuat, két qua dugc xac nhan ¢ muc loai khi diém s (score) > 2 dam béo d9 tin cdy cao;
néu diém s6 thap hon, vi khuan chi dugc dinh danh ti cap chi.

2.2.2. Thur nghiém khdang khang sinh

Kha ning khang khang sinh ciia cac chung vi khuan duoc xac dinh bang phuong phap
khuéch tan dia Kirby-Bauer trén méi truong thach Mueller-Hinton (Himedia, An bJ), khoanh
gidy khang sinh (Oxoid, M) theo tai liéu huéng dan cta Vién Tiéu chuan Lam sang va Phong
thi nghiém Hoa Ky [18]. Vi khuan sinh p-lactamase phd rong (ESBL) duoc phat hién bang k¥
thuat khuéch tan dia d6i trén moi trudong thach Mueller-Hinton [19]. Ching vi khuan
Escherichia coli ATCC 25922 va chung Enterococcus faecalis ATCC 29212 duoc st dung
cho tat ca cac thi nghiém lam ddi chimg duong.

Két qua danh gia dya trén duong kinh vong trc ché (mm) va phan loai mirc d6 nhay cam
theo tiéu chuan CLSI M 100 (niam 2023). Cac ching vi khuan duoc xac dinh 14 da khang khang
sinh (multi-drug resistant, MDR) khi c¢6 kiéu hinh khang ddi véi it nhat mot khang sinh ¢ > 3
nhom khang sinh khac nhau [20].
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2.2.3. Phdn tich thong ké

Dir liéu dugce xur 1y va phan tich bang Microsoft Excel. Ty 1¢ khang khang sinh cua cac
chung vi khuan dugc tinh theo phan tram (%), moi chung dugc coi 1a mot don vi quan sat doc lap.

3. KET QUA
3.1. Két qua phan Iap cac chiing vi khuin trén miu ca

Két qua phén 1ap vi khuén tir mau ca dugce trinh bay trong Bang 2. Tryc khuan Gram am ky
khi tuy ¥ gom 393 chung (64,2%), vi khuén Gram am khong 1én men gom 32 chung (5,8%) va vi
khuan Gram am h1eu khi gdm 6 ching (1,0%). Cau khuin Gram duong bao gém vi khuan thudc
chi Enterococcus, gom 176 ching (29,0%).

Cac chung vi khuén phdn lap thudc 12 hog: Aeromonadaceae, Morganellaceae,
Enterobacteriaceae, Hafniaceae, Shewanellaceae, Yersiniaceae, Moraxellaceae,
Pseudomonadaceae, Flavobacteriaceae, Vibrionaceae, Alcaligenaceae va Enterococcaceae. Phan
tich chi tiét cho théy su hién dién cua nhiéu loai vi khuén gram am trong cac mau ca chép duoc
nghién ctu bao gém: Aeromonas (A. veronii, A. hydrophila, A. ichtniosmia, A. caviae, A.
salmonicida, A. jandaei, A. enteropelogenes, A. bestiarum), Proteus (P. mirabilis, P. Vulgaris, P.
hauseri, P. penneri), Klebsiella (K. pneumoniae, K. variicola, K. aerogenes, K. oxytoca),
Enterobacter (E. cloacae, E. kobei, E. asburiae, E. hormaechei), Citrobacter (C. freundii, C.
braakii), Serratia (S. fonticola, S. marcescens), Snewanella (S. algae, S. xiamenensis),
Providencia (P. alcalifaciens, P. rettgeri), va mot s6 ching riéng 1é¢ duoc phan 1ap Alcaligenes
faecalis, Hafnia alvei, Moellerella wisconsis, Morganella morganii, Myroides injenensis,
Plesiomonas shigelloides, Raoultella ornithinolytica va Vibrio tasmaniensis.

Bang 2. Ciu tric cac nhom vi khuan phén 1ap tir 200 mau ca chép Cyprinidae.

Nhém vi khuin Sé6 | Tyle
Ho Chi lwgng | (%)
Aeromonadaceae | Aeromonas spp. 128 21,09
Proteus spp. 87 14,33
Providencia spp. 19 3,13
Morganellaceae Mor. gan.e.lla 18 2,97
morganii
Moeller?lla 4 0.66
wisconsis
Vi khuén gram am Klebsiella Spp. 27 4,45
ky khi tuy y Enterobacter spp. 22 3,62
Escherichia coli 21 3,46
Enterobacteriaceae | Citrobacter spp. 16 2,64
Plesiomonas
shigelloides 8 132
Rao.ult'ella . 13 2,14
ornithinolytica
Hafhniaceae Hafnia alvei 16 2,64
Tap chi Khoa hoc va Céng nghé nhiét ddi, Tap 15, S6 2, 6- 2026 45




Nghién ctru khoa hoc céng nghé

Shewanellaceae Snewanella spp. 12 1,98

Yersiniaceae Serratia spp. 0,33

Vi khuin Gram 4m | Moraxellaceae Acinetobacter spp. 7 1,15
khong 1én men Pseudomonadaceae | Pseudomonas spp. 25 4,12

. . R Flavobacteriaceae | Myroides injenensis 0,33
Vi khﬁ?gl ?(Laim M | Vibrionaceae Vibrio spp. 3 0,49
Alcaligenaceae Alcaligenes faecalis 1 0,16
Cau k(?uén Gram Enterococcaceae Enterococcus spp. 176 29,00

uong
Tong 607 100

Bén canh cac vi khuan Gram 4m duong rudt, nghién ctru ciing phan 1ap duoc nhém vi
khuan Gram am khong Ién men, cht yéu thudc cac chi Pseudomonas (P. aeruginosa, P. otitidis,
P. putida, P. monteili, P. quariconensis) va Acinetobacter (A. baumannii, A. junii, A. lactucae).

Vi nhom cau khuan Gram dwong, Enterococcus 1a chi chiém uu thé tuyét d6i. Thanh phan
loai cta chi nay rat da dang, véi su hién dién cua E. faecalis, E. faecium, E. hirae, E. casseliflavus,
E. pseudoavium, E. thailandicus, E. durans, E. gallinarum, va E. raffinosus. Trong d6, hai loai E.
faecalis (51,14%) va E. faecium (33,52%) 1a phd bién nhét, cing chiém ty 1& ap dao.

3.2. Pic diém khang khang sinh ciia cic chiing vi khuin phan lap

Pic diém khang khang sinh ctia vi khuan gram am phan 1ap tir ca cho thay co sy khéac biét
1 rét vé kha nang khang amoxicillin/acid clavulanic ¢ cac ching. Trong khi cac nhém vi khuan
Serratia spp. (100%), Enterobacter spp. (90,9%), M. morganii (87,7%), Citrobacter spp.
(85,7%) va H. alvei (87,5%) c6 ti 1& khang rét cao, thi nhém Providencia spp. (36,8%), Proteus
spp. (34,5%), Klebsiella spp. (33,3%) va Escherichia coli (26,7%) lai co ti 1& khang thap hon
han chi chiém mot phan ba tong sb cac chung dugc phan 1ap (Hinh 1a).
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(b) Cephalosporin
2888 M ceftazidime  m cefotaxime  m cefepime 81.300
X 70.00
< 6000 50.00
= 50.00
o0 40.00 35700
E 30.00 9.00 2500
£ 2000 1490011qq11101000 910})3 S0%3300 10500 1250050
20 10.00 d ‘ .00 I [ |
< .00 o
S N
@ EN U A Y T
— NG NG & NN P @ & & 2
. <& 3 £ RY & Q° Y & &
o © O 0 () R Ae) Q2 &
Q *56 Q}o & 04\ éo \2\ S
(é’\g & Qﬂ C
Vi khuin
B Amikacin
20.00 (©) = ciprofloxacin 18.800
e
2 18.00
£ 16.00 14.300
v
op 14.00
S 1200
< 1000 9200
20 800 7:400 6.700 5300 6.30
E 6.00 4.500 ‘
o 400
— 110
> 2.00 00 0 00 0 00 .00 .0 0000
.00
\'\\ > N .
e"QQ fo"’QQ E oS S $ “&\ «"QQ »° 'z>°’QQ
& & e & F o F
3 N & & 2 < g & &
R & & S o & N °
Q,& & QC (&)
Vi khuin

Tap chi Khoa hoc va Céng nghé nhiét ddi, Tap 15, S6 2, 6- 2026



Nghién ctru khoa hoc céng nghé

(d) Carbapenems
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Hinh 1. Ty I¢ khang khang sinh (a) Amoxicillin/acid clavulanic, (b) Cephalosporin, (¢) Amikacin va

ciprofloxacin, (d) Carbapenem ctia vi khuan Gram am

Ty 1¢ khang khang sinh nhom cephalosporin thé hé 3 bién doi dang ké giira cac chung vi khuan.
Trong khi hau hét cac ching Proteus spp., E. coli, M. morganii, Klebsiella spp., Enterobacter spp. va
Providencia spp. c6 ty 1& khang thép (dudi 14,9%), thi ty 1& nay lai «cao hon & Citrobacter spp. va
Serratia spp. (50,0%), va dac bit cao & H. Alvei (81,3%). Ngugc lai, tat ca cac ching déu thé hién do
nhay cam cao hon déi véi cephalosporin thé hé 4, véi ty 1¢ khang dugc ghi nhan dudi 25,0% (Hinh 1b).

Phan 16n cac chung vi khuan Gram 4m phan 13p dugc déu nhay cam cao (100%) d6i voi nhom
aminoglycoside, ngoai trir cac chiing H. alvei va Proteus spp. P61 voi khang sinh ciprofloxacin, ty 1¢

khang quan sat dugc trong s6 cac chung con lai 13 twong doi thap (<18,8%) (Hinh 1c).

Vé nhom khang sinh carbapenem, ty 18 khang imipenem & Serratia spp. dugc ghi nhén la
dudi 50%. Trong khi do, ty 1€ khang meropenem thap hon dang ké: dudi 37,5% & cac chung M.
morganii, H. alvei, Citrobacter spp. va Proteus spp., va dudi 18,8% & cac chung khac (Hinh 1d).

Diang chi1 ¥, cac ching sinh enzyme B-lactamase phd rong (ESBL), nguyén nhan chinh gay khang
cac cephalosporin thé hé 3 va penicillin da duoc phat hién véi ty 1€ khac nhau gita cac chi vi khuén: cao

nhat & Hafia alvei (6,3%), tiép theo 1a Klebsiella spp. (3,7%) va Proteus spp. (1,1%) (Hinh 2).

Cephalosporin va Amoxicillin/acid clavulanic
6.300

£ 5.00 3.700

Vi khuin

Hinh 2. Cac chung vi khuan Gram 4m sinh B-lactamase phd rong

Tap chi Khoa hoc vé Céng nghé nhiét ddi, Tép 15, S6 2, 6 - 2026 48



Nghién ctru khoa hoc céng nghé

Véi 128 chung Aeromonas spp. dugc phan 1ap chiém ti 16 (21,1%), két qua dinh danh
xac dinh dugc 8 loai, trong d6 Aeromonas veronii (41,41%) va Aeromonas hydrophila
(16,41%) 1a nhitng loai chiém wu thé. Panh gia dic diém khang khang sinh cho thay cac
chung Aeromonas spp. khang levofloxacin ¢ muc cao (61,8%) va khang fluoroquinolone &
muc trung binh (34,7%) (Hinh 3).

Aeromonas spp.
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Hinh 3. Ty 1¢ khéng khang sinh ctia cac chung Aeromonas spp.

Két qua phan tich kha ning khang khang sinh voi cac vi khuan thudc chi Acinetobacter
cho thay ty 18 khang (100%) v&i ciprofloxacin. Trai nguoc véi didu nay, tat ca cac chung
Acinetobacter déu cho thiy do nhay cam hoan toan (100%) d6i v6i amikacin, carbapenem
(imipenem, meropenem) va cotrimoxazol. Trong khi do, ¢ chi Pseudomonas, tinh trang khang
khang sinh dugc ghi nhan phiic tap hon khi cic chung nay khang hoan toan (100%) d6i véi
ciprofloxacin, cephalosporin thé hé 3, 4 va imipenem. Du véy, ty 18 khang meropenem thap hon
1 rét (16,7%) va amikacin van duy tri hiéu qua 100% trén toan bo chiing nghién ciru (Hinh 4).
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Hinh 4. Ty 1¢ khang khang sinh cta vi khuan Pseudomonas va Acinetobacter
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Enterococcus spp.
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Hinh 5. Ty 18 khang khang sinh cta vi khuan Enterococcus spp.

Khi phan tich ddc diém khang khang sinh ciia vi khuan Enterococcus spp. cho thay, tat ca cac
ching déu nhay cam véi vancomycin (Hinh 5). Ty 1¢ cac chung khang ciprofloxacin, gentamicin va
ampicillin khong qué 3,4%, ty 1€ khang norfloxacin 9,1%.

4. THAO LUAN

Két qua nghién ctru cho thiy cac chung vi khuan phan 1ap trén ca c6 do da dang cao, bao
gdm ca vi khudn Gram am va Gram duong. Trong d0, cac truc khuan Gram am ky khi tiy ¥
chiém wu thé (64,2%), phan anh dung dac diém sinh thai giau chat hitu co ciia mdi truong nudi
ca nudc ngot, noi cac ho Aeromonadaceae, Enterobacteriaceae va Vibrionaceae thuong phat
trién manh. Pang chu ¥, chi deromonas (4. veronii, A. hydrophila, A. caviae, A. salmonicida)
xuét hién véi tan suit cao, khfmg dinh vai tro 1a nhoém vi khuan ban dia, c6 tiém nang gay bénh
co hoi quan trong & ca nudc ngot [21,22].

Viéc khong phat hién cac vi khuén chi thi ctia sy 6 nhiém phéan cip tinh Salmonella va
Shigella cho thiy tai thoi diém nghién ciru khong co sy 6 nhidm ngudn phan méi véi tai
lugng cao vao mdi truong nudc. Tuy nhién, sy hién dién ctia cac chi Proteus, Klebsiella,
Enterobacter, Citrobacter, Serratia va Morganella von 1a nhiing chi thi dic trung cho dudng
rudt ctia ngudi va dong vat mau néng lai cho thdy tinh trang 6 nhiém phan di ton tai va kéo
dai trong hé théng nuoi tréng thuy san [23].

Nhom vi khuan Gram am khong 1én men chiém ty 1¢ thap (5,3%), tuy nhién nhém nay bao
gém nhiéu loai c¢6 doc luc va kha ning khang khang sinh dang ké, nhu Pseudomonas va
Acinetobacter [24,25]. Trong khi d6 nhom vi khuadn Gram dwong, Enterococcus chiém ti 18
(29,0%), cht yéu 13 E. faecalis va E. faecium, dugc xem 1a chi thi quan trong phan anh diéu kién
vé sinh moi truong va nguy co lan truyén gen khang khang sinh [11,26]. Tong cong, cac ching
phan 1ap duoc thudc 12 ho va hon 20 chi, phu hop véi xu hudng duoc bao céo trong nhiéu
nghién ctu gan day tai Viét Nam va khu vuc, khi Aeromonas, Enterobacteriaceae va
Enterococcus 13 ba nhom phd bién nhét [8]. Sy xuét hién cua mot sé vi khuan méi trudng khac
nhu Shewanella, Vibrio, Flavobacterium va Alcaligenes cang ching to mdi lién hé mat thiét
giita diéu kién nudi trong va su phong phi ciia cac ching vi khuan phan 1ap duogc [27,28].

Két qua phén tich cho thay su khac biét dang ké vé mirc d6 khang khang sinh giira cac chi vi
khuan Gram am. Trong s0 128 ching Aeromonas phan ldp, hai loai chiém uu thé 1a 4. veronii
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(41,41%) va A. hydrophila (16,41%) déu thé hién ty 1¢ khang levofloxacin cao (61,8%) va khang
fluoroquinolone & mirc trung binh (34,7%). Khac véi Aeromonas, Acinetobacter spp. cho thdy phd
khang hep hon, chi khing manh véi ciprofloxacin trong khi van nhay cam hoan toan véi amikacin,
carbapenem (imipenem, meropenem) va cotrimoxazol. Pang chu y 1a Pseudomonas spp. mac du
van con nhay cam v6i amikacin nhung lai cho thay tinh khang rat cao (100%) ddi véi nhiéu nhom
khang sinh then chét: ciprofloxacin, cephalosporin thé hé 3 va 4, va ca imipenem. Kiéu hinh da
khang (MDR) ndy & Pseudomonas dugc cho 13 lién quan dén cac co ché phiic tap nhu hé thong
bom ddy da khang va giam tinh thAm cta mang ngoai té bao [29]. Tuy nhién, co ché cu thé trong
cac chiing ctia nghién ctru hién tai chua dugc xac dinh.

Ho Enterobacteriaceae bao gdm cac chi Serratia, Enterobacter, Morganella, Citrobacter
va Hafnia alvei thé hién ty 18 khang cao v&i amoxicillin/acid clavulanic (> 85%), phu hop véi
kha ning san xuit B-lactamase cua nhém nay [30,31]. Trong khi d6, ty 1& khang véi
cephalosporin thé hé 3 (C3G) bién dong 1on: thap (< 15%) & Proteus, Escherichia coli,
Morganella, Klebsiella, Enterobacter, Providencia; nhung lai rat cao & Citrobacter, Serratia va
dic biét 1a H. alvei (81,3%). Cephalosporin thé hé 4 (C4G) van duy tri hiéu lyc twong ddi (ty 18
khang < 25%), song xu huéng khang ting dan di dwoc ghi nhan twong tu tai Viét Nam [32].

Cac nhom khac: Aminoglycoside (nhu amikacin, gentamicin) van cho hiéu qua tét trén
hau hét cic chung, ngoai trir H. alvei va Proteus. Ty 1& khang ciprofloxacin & mirc thip (<
18,8%) & phéan 16n cac chi, dii di xuét hién mot s6 ddu hiéu dé khang. Carbapenem (imipenem,
meropenem) tiép tuc thé hién phd hiéu luc rong, ngoai trir Serratia spp. (ty 1é khang imipenem
1én t6i 50%). Cac chung sinh enzym khang B-lactam phd rong duoc ghi nhan & Proteus (1,1%),
Klebsiella (3,7%) va H. alvei (6,3%), dac diém kiéu hinh nay c6 thé lién quan dén co ché sinh B-
lactamase pho rong (ESBL) phu hop véi cac bao cao trude day vé viec ESBL duoc ghi nhan
ngdy cang nhiéu trong méi trudong thuy san [33,34].

Dbi v6i nhom Gram duong, tét ca cac ching Enterococcus phan lap duoc van nhay cam véi
vancomycin. Ty 1¢ khang vdi ciprofloxacin, gentamicin va ampicillin con & mic thip (< 3,6%).
Tuy nhién, viéc giam sat lién tuc 1a can thiét do vai tro trung gian quan trong ctia Enterococcus
trong viéc lan truyén gen khang khang sinh.

Han ché ciia nghién ciru: Nghién ctru ndy van con mot sé han ché. Pham vi khao sat chi
gidi han & cac vi khuan phan 1ap tir mau cé thu thap tai Can Tho va An Giang, va chua thyc hién
phan tich so sanh giita cic nhém vi khudn phan lap tir nhimg moi truong séng khac nhau (ca
nudi va ca ty nhién). Bén canh do, phuong phap nudi cay chon loc c6 thé chua phan anh day du
tinh da dang ctia quan thé vi khuan hién dién trong miu. Pon vi phan tich cua nghién ctru la cac
chung phan lap thay vi ca thé vat chu, do d6 chua danh gia dugc muc d6 phan b6 dic tinh khang
¢ cap d6 quan thé ca. Ngoai ra, nghién ctru chua tién hanh x4c dinh co ché khang & mirc gen. Vi
vay, cac két qua thu duoc chii yéu phan anh dic diém khang khang sinh ciia cac chung vi khuéan
duoc phan 1ap trong pham vi khao sat. Cac két qua mang tinh khao sat ban dau va can duoc
kiém chimg trong cac nghién ctu tiép theo.

5.KET LUAN

Nghién ctru da phan 1ép duoc téng cong 607 chung vi khuén, thé hién su da dang sinh hoc
dang ké v&i 53 loai thude 20 chi va 12 ho. Trong d6, nhom vi khuan Gram am thé hién qua tinh
da dang cao (11 ho, 19 chi), truc khuén ky khi tuy tién 1a nhom chiém da sb vai 393 ching
(64,7%). Trong khi d6, mic di kém da dang hon (chi mét chi), chi Enterococcus & vi khuan
Gram duong lai chiém mot ty 16 dang ké voi 176 ching (29,0%).
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Két qua danh gia mic d6 nhay cam v6i khang sinh da ghi nhan sy xuét hién ctia cic ching
vi khuan khang khang sinh. Pang chu y 1a Pseudomonas spp. khong chi biéu hién ki€u hinh da
khang ma con cho thay ty 1€ khang cao doi voi ca cac khang sinh pho rdng thé hé ba va thé hé
bon. Nhirng phat hién nay cho thay tinh trang khang khang sinh dugc phat hién trong cac ching
vi khuan phan lap tor mau c4 khao sat voi mirc d§ kha phd bién, diéu nay cho thay sy can thiét
cua viéc tdng cuong giam sat tinh trang khang khang sinh trong linh vuc thay san.

Léi cam on: Cac tac gia xin chan thanh cam on t6i Vién Nghién ctru bénh truyén nhiém ving
Tyumen thugc Rospotrevnadzor, Lién bang Nga va Trung tam Nhiét doi Viét - Nga da tai trg kinh phi va
ho tro nhom nghién cuu (B¢ tai M-1.6).

Tuyén bo vé sir dung Gen AI: Céc tac gia khang dinh rang khong str dung bt ky cong cu Al tao
sinh nao d¢€ tao hodc chinh stra ndi dung khoa hoc ctia ban thao nay. Moi phan tich, dién giai va ket ludn
hoan toan do céc tac gia thuc hién.

Tuyén b6 vé déng gdp ciia tic gia: Bui Thi Thanh Nga - Phuong phap luan, viét ban thao gbc;
Posouznykh O.V., Kataeva L.V., Logacheva S.M., Stepanova T.F., Fattakhov R.G., Nguyén Ngoc Tén - Thu
thap, phan tich mau va xur Iy s6 liéu; Lé Thi Lan Anh, Hoang Pang Hiéu - Phuong phap luan, ra soat va bién tap.

Tuyén b6 vé xung djt lpi ich: Tac gia bai bao ndy khing dinh khong c6 bét ky xung dot loi ich
nao lién quan dén nghién curu, xuat ban bai bao nay.
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ABSTRACT
Assessment of antibiotic resistance in bacteria isolated from Cyprinidae fish in
Can Tho and An Giang

This study provided empirical data on the antibiotic resistance profiles of bacteria isolated from
fish of the family Cyprinidae in Can Tho and An Giang provinces, Vietnam. A total of 200 samples
including scales, skin, muscle tissue, and internal organs were collected from Cyprinidae obtained from
natural ponds, lakes, and aquaculture facilities. The samples were cleaned, surface-sterilized, homogenized,
and cultured for bacterial isolation on different media. Bacterial isolates were identified using the MALDI-
TOF MS system, and antibiotic susceptibility was evaluated using the Kirby-Bauer disk diffusion method.
The results showed that 607 bacterial strains were isolated, and alarming antibiotic resistance phenotypes
were recorded in multiple bacterial groups. Specifically, isolates from the genera Enterobacter and Serratia
exhibited extremely high resistance rates (90.6-100%) to amoxicillin/clavulanic acid. Meanwhile, Hafnia
alvei showed high resistance to third-generation cephalosporins (81.3%) and moderate resistance to fourth-
generation cephalosporins (25%). Pseudomonas spp. demonstrated multidrug resistance, with all isolates
exhibiting 100% resistance to ciprofloxacin, third- and fourth-generation cephalosporins, and imipenem.
Similarly, all recovered Acinetobacter isolates were resistant to ciprofloxacin (100%). Among Aeromonas
isolates, the resistance rate to levofloxacin reached 61.8%, and 34.7% were resistant to at least one
additional fluoroquinolone. These findings reflect the existing status of antibiotic resistance among
bacterial isolates from aquatic animals and highlight the need for continued surveillance and assessment of
antibiotic resistance in aquaculture.
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