KHOA HOC KY THUAT THU Y TAP XXIX SO 7 - 2022

PAC BIEM DA KHANG KHANG SINH CUA VI KHUAN
HO ENTEROBACTERIACEAE PHAN LAP TU CA CHEP CANH
(ORNAMENTAL CARP - KOI FISH)
Pham Thi Hdi Ha', Tran Lam Ngoc?, Nguyén Thanh Ludn’

TOM TAT

Nubi ca canh hién dang dugc tap trung phét trién nhanh tai thanh phé H6 Chi Minh. Tuy nhién, viéc
str dung rong rii thudc khang sinh dé phong va diéu tri bénh dong vat thily san néi chung va bénh ca canh
no6i riéng da dan dén su xuét hién cac loai vi khuan khang nhiéu loai khang sinh. Trong nghién ctru nay,
cac loai vi khuan ho Enterobacteriaceae phan 1ap tir ca chép canh (Ornamental carp - koi fish) c6 ddu hiéu
méc bénh duogc danh gia dic diém da khang khang sinh va du doan vi tri gen khang (ARGs) thong qua
thir nghiém xir 1y loai bo plasmid (plasmid curing). Dya vao két qua giai trinh ty 16s rRNA, cic chung vi
khuan c6 kiéu hinh B-hemolysis (5/27) duoc dinh danh lan luot 1a Vibrio cholerae (B2), Citrobacter freundii
(B4), Klebsiella aerogenes (M6), Escherichiae coli (M7) va Klebsiella pneumonia (M8). Chi sé da khang
(MAR) v6i 15 nhém va 30 loai khang sinh khao sat ciia cac ching vi khuan 13 0,2 - 0,3. Quan trong hon,
6 loai khang sinh dang str dung tai trang trai gdm ampicillin, erythromycin, ciprofloxacin, doxycycline,
sulfamethoxazole/trimethoprim, va tetracycline déu bi khang it nhat boi mot chung vi khudn. Dic biét sau
khi xtr Iy plasmid, cac chung vi khuan tiép tuc thé hién kha ning khang véi cac khang sinh duoc sir dung
tai trai c4, va 3/5 chiing vi khuan phan lap thé hién kha ning giam khéng khéng sinh. Tém lai, vi khuan ho
Enterobacteriacae phan 1ap dugc tir ca chép canh c6 thé mang co ché khang khang sinh qua nhiém séc thé
va thdng qua trung glan plasmid. Cac nghién ctru tiép theo can xac dinh cac yéu t6 moi truong anh huong
dén kha nang di chuyen cua cac plasmld va cac ARGs vao bg gen, cling nhu glua cac loai trong cung h¢ sinh
thai dé co nhitng hiéu biét quan trong vé& xu huéng khang khang sinh ctia cic mam bénh.

Tir khéa: ca chép canh, Enterobacteriaceae, khang sinh do, xtr Iy plasmid.

Characteristics of multi-antibiotic resistance of Enterobacteriaceae isolated
from Ornamental carp (koi fish)

Pham Thi Hai Ha, Tran Lam Ngoc, Nguyen Thanh Luan

SUMMARY

Ornamental fish culture is rapidly expanding in Ho Chi Minh City. However, the increased use of
antibiotics to prevent and cure aquatic animal disease, in general and ornamental fish disease, in
particular recently has resulted in the emergence of bacteria resisting to multi-antibiotics. In this study, the
Enterobacteriaceaeisolated from the diseased Ornamental carp (koi fish) were assessed for multi-antibiotic
resistance characteristics and guessing the position of resistant genes (ARGs) by using a plasmid
curing test. Based on 16s rRNA sequencing data, the bacterial isolates with the B-hemolysis phenotype
(5/27) were identified, such as: Vibrio cholerae (B2), Citrobacter freundii (B4), Klebsiella aerogenes (M6),
Escherichia coli (M7), and Klebsiella pneumonia (M8). The indicator of multi-resistance (MAR) of bacterial
strains with 15 groups and 30 investigated antibiotics was 0.2 - 0.3. Especially, six antibiotics used in
the farm including ampicillin, erythromycin, ciprofloxacin, doxycycline, sulfamethoxazole/trimethoprim,
and tetracycline were resisted by at least one bacterial strain. After plasmid curing, the bacterial strains
continue showing multi- resistance ability with antibiotics used in the fish farm, and three out of five
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isolates exhibited the reduction of antibiotic resistance. Our findings revealed that Enterobacteriaceae
isolated from the Ornamental carp may carry antibiotic resistance mechanism through chromosomes and
plasmids. Further study is needed to examine the environmental factors affecting to the moving ability of
plasmids and ARGs into genome, as well as among the species in the same ecosystem in order to have
the important understandings on antibiotic resistance trend of the pathogens.

Keywords: Ornamental carp, Enterobacteriaceae, antibiogram, plasmid curing.

I. PAT VAN PE

Trong nhiéu chung loai ¢4 canh duoc
ua chudng hién nay, ca chép koi (Cyprinus
carpio koi) dugc xem la dong ca chép canh
kha phd bién tai Viét Nam, khong chi 1a ca
canh, sau khi chon loc, chép koi con con dugc
dung nhu thtrc dn cho cac loai ca khac nén
con dugce goi 1a chép moi. Tuy nhién, di cé
béo cdo vé nhidm trang man tinh do vi khudn
va kha nang khang khang sinh lién quan ¢
cac loai ca canh nhu cé chép koi va ca vang
(Hatha va cs., 2012). Céac yéu t6 di truyén
di dong (MGE) nhu plasmid va transposon
dugc tich hgp voi céc integrons hoac gen
cassettes 1a mot trong nhitng thanh phan
trung gian quan trong trong viéc lan truyén
dic tinh khang thudc khang sinh (Preena
P.G., 2020). Do 4o, mAam bénh chita MGE ¢6
vai trd nhu mot 6 chira tiém niang gay nén sy
dé khang khang sinh va nén dwoc danh gia
thuong xuyén trong cac hé théng nuéi trong
thuy san (Verner-Jeffreys, 2009).

Céc vi tri ciia ARG, cho du nim & plasmid
hay nhidm sic thé, trong cac ching vi khuin
c6 thé dugc phat hién thong qua thir nghiém xir
ly plasmid (Letchumanan va cs., 2015). Ho so
plasmid va khang sinh db cta cac ho Bacillus
sp., Streptomyces sp. va Aeromonas sp. 0 ca
chép koi da duogc lap (Li va cs., 2016). Tuy
nhién, cac nghién ciru vé xir 1y plasmid cia cac
nhom vi khuan ho Enterobacteriaceae ién quan
dén ca chép koi van chua dugc nghién ctru.

Trong nghién ctru nay, vi khuan thudc ho
Enterobacteriaceae ¢6 kiéu hinh ly giai hong
cau B phan lap tir c4 chép koi dugce kiém tra cac
dic diém vé khang sinh dd trudc va sau khi xtr
1y plasmid dé tim hiéu phuong thirc khang thude
khang sinh ciing nhu phat trién cac chién lugc
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kiém soat bénh thiy san va kha nang truyén
nhém sang céc loai sinh vat khac.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Pia diém va thoi gian thi nghiém

Trong nghién cttu nay, cac budc phan lap,
nuoi céy, thir nghiém d6 nhay khang sinh va doc
luc cua cac chung vi khudn dugc thyuc hién tai
phong thi nghiém Thu y, Vién Khoa hoc ung
dung HUTECH, Truong Dai hoc Coéng nghé
Tp.HCM tir thang 1/2021 dén thang 4/2022.

2.2. Poi twgng thi nghiém

Trong thi nghiém danh gid vi khuan da
khéng phan lap tir ca chép Koi Viét Nam (C.
carpio koi) (n = 5) ¢6 dau hiéu 1o do, gan chét
dugc thu tir trang trai ca gidng Chau Tdng,
quan 12, TP.HCM vao thang 2 nam 2021; céc
mau gan, than, lach va mang ctia mau ca va cac
mau nuée (Nude dau vao, nudc thai va nude
h6 nuéi) dugc thu nhan vé trung va ciy 1én dia
moi truong Brain-Heart infusion agar (BHIA,
Himedia, India), va MacConkey agar (Himedia,
India). Pia cay dugc 1 24 gio & 28°C.

2.3. Phan lap va dinh danh vi khuén

Vi khuan phat trién trén moi truong thach
BHIA va MacConkey dugc 1am thuan va kiém tra
cac chi tiéu co ban nhu: nhudém gram, tinh di
dong, oxidase, catalase, kha ning tan huyét. Ngoai
ra, thir nghiém thuy phan gelatin va phosphatase
cling duoc tién hanh. Vi khuan dugc dinh danh
dua vao trinh tu gen 16S rRNA phan tich tai phong
thi nghiém cong ty KTEST, Binh Chanh. Céc vi
khuan duoc bao quan trong méi trudng TSA +
15% glycerol, -80°C. Cac vi khuan dugc ting sinh
trén TSA 24 gio, 28°C trudce khi st dung cho thu
nghi¢m sau.
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2.4. Danh gia kha nang da khang

Thir nghiém d nhay véi khang sinh dugc thyc
hién trén moi truong thach Muller-Hinton Agar
(HiMedia, An Do) theo phuong phéap khuéch tan
dia khang sinh cta Kirby-Bauer véi cac khoanh
gidy khang sinh dugc mua tir cong ty Nam Khoa
Biotek. Trén dia thach trai déu vi khuan (103CFU/
ml, theo hudng dan cta CLSI 2006), dat cac
khoanh gidy khang sinh 1én va 4n nhe (Téi da 6
khoanh trong 1 dia). Cac loai khang sinh khao
sat trong nghién ciru nay bao gébm amoxicillin,
ampicillin, piperacillin/tazobactam, cephalexin,
cefuroxime, cefoxitin, cefotaxime/clavulanic acid,
cefoperazone, ceftriaxone, cefepime, imipenem,
meropenem, amikacin, tobramycin, streptomycin,

ciprofloxacin, levofloxacin, nalidixic acid,
tetracycline, doxycycline, nitrofurantoin,
trimethoprim/sulfamethoxazol, azithromycin,
erythromycin, vancomycin, chloramphenicol,

polymyxin B va colistin. Sau do, cac dia thach
dugc u 24 gio ¢ 28°C va duong kinh vong khang
dugc do, danh gia theo cac ti€u chi cua CLSI
(2012).

2.5. Thir nghiém loai bé plasmid

Cac miu duoc nudi cdy riéng 1¢ trén moi
truong dinh dudng dugc bo sung cac khoang
ethidium bromide (EB) khac nhau (0,2-2 mg/

mL) va duoc dit trong ta 4m lic qua dém & nhiét
do phong (Letchumanan va cs., 2015). Nong do
nudi cdy cao nhit van cho phép vi khuan phat
trién trén dia thach dinh dudng s& dugc dung
trong nghién ctru (J.T. Trevors, 1985). Dé xac
minh nhiing thay déi trong biéu d6 khang sinh
d6 sau khi xtr Iy EB, céc thir nghiém tinh nhay
cam véi khang sinh duogc lap lai ddi voi cac
ching khang. Chi s6 MAR ciia cac chung khang
thude duoc tinh toan lai.

I1I. KET QUA VA THAO LUAN

3.1. Pic diém vi khuin phan lap tir cic miu
ca chép canh

Dua trén dic diém ngoai hinh va khuén lac, 27
phén lap duogc tach ra va nudi ciy dé phuc vu cac
kiém tra sdu hon. Cac thir nghiém vé kiéu hinh
cho théy hau hét cac chung phéan 1ap dugc déu 1a
vi khuan gram am (18/27). Céac phan lap thu nhan
tur nguon nudc nudi co chura cac cau khuén gram
4m vé co ban co hinh thai giéng v6i cac phan lap
vi khuan thu nhén tir cac co quan cé va co thé 1a
nguyén nhan din dén muc do cao cua cac loai vi
khuan gram 4m nhiém trong cac co quan cua ca.
Céc chung c6 kha ning ly giai hong cau thudc ho
Enterobacteriaceae bao g(‘A)m B2, B4, M6, M7 va
MS (B-heamolysis) (bang 1).

Bang 1. Pac diém ly, héa cta cac ching vi khuan phan lap tir ca canh (C. carpio koi)

4sd . s H NaCl (% MIL
STT MAa SO Gram Nguon goc P (%) Hemolysis
phan lap
2 4 10 2 4 8 M L 1
1 B2 Truc (=) Gan - - + + + - + - o+ B
2 B4 Son(g)cau Than - -+ o+ 4+ -+ - s 8
3 M6 Cau (-) Mang e T e T B
4 M7 Cau (-) Nuwochd - - + + + — - - + B
5 M8 Cau (-) Nwochd - — + + + — - - + B

Ghi chii: MIL: mdi truong nudi cdy xdc dinh tinh di dong (motility), sinh indole va lysine

Két qua giai trinh tu 16S rRNA cho thiy
phan 1ap B2 twong dong véi Vibrio cholerae
(99,92%), B4 tuwong dong v&i Citrobacter
freundii  (99,45%), M6 tuong dong véi

Klebsiella aerogenes (99,76%), M8 tuong
dong véi Klebsiella pneumoniae (99,67%),
va dic biét M7 ¢6 su twong ddng (99,13%)
voi Escherichia sp., Shigella boydii, Shigella
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flexneri va ca Escherichia fergusonii khi so
sanh voi co so dir liéu GenBank. MObi quan
hé phat sinh loai gitra cac vi khuan phan lap tir
ca chép canh cho thiy ching c thé dong vai
tro trung gian gdy bénh va phat tan gen khang
khang sinh va gen dgc luc gitta cac loai thuy
san. D1t li¢u trinh tu dang ky trén NCBI v6i ma
s6 OM943781 — OM943784, OM943787.

3.2. Két qua khang sinh d6

Trong nghién ctru nay, 30 loai khang sinh
dugc chon dé danh gia kha nang khang khang
sinh cua 5 phan lap vi khuén (da duogc dinh
danh) theo phuong phéap Kirby-Bauer (Bauer va
cs., 1966). Ngoai ra, dé hiéu rd hon kha ning
lan truyén va phat tan cac gen khang khang sinh
(ARG), cic phén 1ap vi khuan duoc xtr 1y loai
b6 plasmid bang phuong phép cta Letchumanan
va cs. (2015).

120
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% Resistant
N
(=]

Hinh 1. Biéu do6 thé hién ty Ié khang
khang sinh cua 5 phan lap vi khuan véi
15 ho khang sinh trong nghién ctru nay

Theo ghi nhén tai thoi diém ldy mau,
ampicillin, erythromycin, ciprofloxacin,
tetracycline, sulfamethoxazole/ trimethoprim,
va doxycycline la nhiing loai khang sinh dugc
st dung dé diéu tri khi co ca bénh va chét xay
ra ¢ trai ca. Do do, viéc 1ap ho so khang sinh
dd duoc thuc hién bﬁng cach st dung tdi da
lugng khang sinh dé c6 thé dé xuét (lwa chon)
thuc khang sinh thich hop cho ngudi nong
dan/quan 1y trai. Trong s6 15 16p khang sinh
dugc thtr nghiém, cac chung phan lap tu ca
chép canh thé hién kha ning khang tdi da 1a 12
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16p. Hon 73% va 100% cac phan 1ap vi khuan
tir ¢4 chép canh duoc quan sat thiy co kha
nang khang lai khang sinh khao sat (cefalexin
va cephalothin) thuoc nhoém p-lactam va
glycopeptide (hinh 1). Két qua nay cho thay
ty 1€ khang cao hon so vdi nghién ctru cua
Preena va cs. (2020) khi hau hét cac khang
sinh thuéc nhom B-lactam va glycopeptides
(vancomycin) dugc nhan thay 1a khong c6 hiéu
qua ddi v6i 57% cac phan lap trén ca vang.
Tuong tu, khang sinh nhém tetracyclines va
macrolides ciing khong c6 hiéu qua dbi véi
hon 50% cac phan 1ap tir ca chép canh trong
nghién ciru nay. Cephalosporins thé hé I va
sulfonamides cho két qua khang 40% cac
phan lap, diéu nay khac biét voi bao cao cua
Preena va cs. (2020) vé cephalosporin thé hé
I khong higu qua dbi voi cac dong phan lap
tir ca koi, nhung tuong dong vai ty 1¢ khang
sulphonamide (trimethoprim) va glycopeptide
(bacitracin) d6i v6i 45% cac phén lap tir ca
chép koi.

Trong khi d0, cephalosporin thé hé thu III
va thir IV cho thiy kha ning khang hau hét
v6i cac phan lap vi khuén tir c4 chép canh.
Két qua nay giéng véi nghién ciu trude diy
(Preena va cs., 2020) khi cac khang sinh nhu
cefixime, cefotaxime va cefipime, doripenem
(carbapenem), kanamycin (aminoglycoside),
ciprofloxacin va norfloxacin (quinolon) co
hiéu qua trong diéu tri c hai bénh nhiém tring
0 ca vang va ca koi. Bén canh d6, phenicols
va nitrofurantoin ¢ thé c6 hiéu qua 80% dbi
v6i tht ca cac phan 1ap va khang sinh 16p khac
(cefotaxime, ceftriaxone) khang lai 70% cac
phan 1ap tir cd chép canh. Nhin chung, cac phan
lap déu thé hién sy nhay ddi voi céac khang sinh
cephalosporin thé hé I1I trg di.

3.2. Két qua chi so6 da khang - MAR

Ty 18 phan trim cac phan lap khang khang
sinh (AMR) theo phuong phéap cua Vién tiéu
chuan xét nghiém 1am sang (CLSI, 2012) dugc
phan tich va trinh bay trong hinh 2. Két qua cho
thdy cac phan lap thé hién dic diém nhay khang
sinh (S) 56,67 - 70%; khang trung gian (I) 3,33
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- 10% va khang (R) 23 - 30% trong téng sb 30
loai khang sinh khéo sat. 18/30 khang sinh khao
sat co thé bi vi khuén phan 1ap tir ca chép canh
khang, 9/30 khang sinh c6 hi¢u qua tiéu diét/tc
ché cac phan lap vi khuan, va 3/30 khang sinh
thé hién kha nang khang trung gian. Quan trong
hon, két qua phan tich khang sinh d6 cho thiy
cac chung déu thugc ching da khang (khang 2
loai khang sinh trd 1én), cac phan 1ap vi khuan
thé hién dé khang vdi it nhét 13 6 loai khang sinh
va cao nhat 13 10 loai khang sinh. Cu thé, tir biéu
d6 thé hién ty 1¢ khang ¢ hinh 2, C. freundii B4
va K . pneumoniae M8 chiém ty 1¢ khang cao
(>30%). Ty 1é cac phan 1ap vi khuan khao st
khang khang sinh dang dugc st dung phd bién
tai trai c4 1a 100% ddi v6i ampicillin, 60% dbi
v6i erythromycin va tetracycline, 40% ddi voi
doxycycline va sulfamethoxazole/trimethoprim.
Két qua nay cho thdy, c6 it nhat 2 loai vi khudn
khang lai 6 loai khang sinh dang duoc sir dung
& trang trai. Chi s6 da khang MAR ctia cac phan
lap nam & khoang 0,2 dén 0.3.

Phén loai khang
w p—

=

0 5 10 15 20
$6 khang sinh/30 khang sinh khao sat

Hinh 2. Ty 1é khang déi véi 30 loai
khang sinh caa 5 chung phéan lap

Osundiya va cs. (2013) d3 bao cdo tam
quan trong cua chi s6 MAR> 0,2 trong viéc
lan truyén tinh trang khang khang sinh thong
qua viéc st dung qua mirc khang sinh trong
nuoi trong thity san. Chi s6 MAR ctia ho dugc
tim thiy 12 0,2 va MIC cao hon di duoc nhin
thay trong cac phan lap tir ca chép canh trong
nghién ctu nay. Pac biét, C. freundi phan
lap tir ca chép co6 chi sé6 MAR 1a 0,33 (bang
2), cao hon két qua cua C. freundi tim thay
trén c4 vang it khang thudc nhat bang cach

hién thi chi s MAR 14 0,08 trong nghién ctru
cuia Preena va cs. (2020), cho thay xu hudng
khang khang sinh dang gia tang ¢ nhom vi
khuén duong rudt, gay thiét hai cho ca canh
va anh huong stc khoe cong dong. Két qua
nay cho thiy rang cong nghiép nudi trong ca
canh ¢ Viét Nam can duoc quan tam kiém soat
nhiéu hon vi ching thuc voi nghién ctru cia
Kathleen va cs. (2016) da bao céo cac vi khuan
khang khang sinh da dang nhu Acinetobacter,
Comamonas, Edwadrsiella, Aeromonas va
Enterobacter tir trang trai nuéi trong thuy san
ctia Malaysia va tac dong cua chung ddi véi
stc khoe con ngudi. Cac béo cdo vé AMR
& ca canh lam ting nguy co chuyén cac gen
khang tir vi khuan sang méi truong thiy sinh
va khong thuy sinh, do do6 ciing lam tang kha
ning lay nhiém tir dong vat sang ngudi (Cizek
va cs., 2010). Diéu nay budc nguoi nong dan
phai hét stc luu y trong viée xtr 1y ¢4 canh. Do
d6, chiing t6i cho rang nha chuc trach ¢ Viét
Nam nén dua ra cic chuong trinh giam sat can
thiét dé giam bét nhitng lo ngai vé stc khoe
cong ddng nhu dé xuét trong két qua cudc
khao sat gan day (Weir va cs., 2012).

Nhiéu bao c4o vé nhiém tring man tinh do
vi khuan va kha ning khang khang sinh lién
quan da dugc nhan thiy & cac loai ca canh
nhu ca chép koi va ca vang (John va Hatha,
2012). St dung khang sinh khong c6 quy
trinh va khong dugc kiém soat trong nudi
trong thity san dan dén viéc chon loc nhanh
chéng cac vi khuin khang khang sinh va do
d6 lam lan rong tinh trang khang khang sinh
trong toan by h¢ sinh thai thuy sinh (Cizek
va cs., 2010). Cac tac nhan gay bénh cho ca
duoc ching minh 14 ¢6 cac co ché khang khac
nhau dbi véi céac loai khang sinh khac nhau,
chiang han nhu nhitng khang sinh anh huéng
dén tong hop protein nhu tetracycline va
erythromycin va nhiing loai khac ngan chan
su tong hop vach t& bao nhu nhom p-lactam
(Gao va cs., 2012). Bén canh do, su xuat hién
ctia khang thudc dbi voi cac cephalosporin thé
hé mai dat ra nhitng thach thure 16n trong viée
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diéu tri bénh nhidm trung cho cé (Preena va
cs., 2020). Ty 1¢ khang khang sinh trong rnam
bénh ca va moi truong nuodi trong thuy san can

dugc theo ddi thuong xuyén dé cé bién phap
httu hiéu nham ngén ngua kip thoi cac bénh
do vi khuan gay ra.

Bang 2. Két qua thay doi hoat dong khang khang sinh va chi s6 da khang (MAR**)
cta cac phan 13ap vi khuan trwéc va sau khi xi ly loai bé plasmid

Phan lap

Trwée xir ly plasmid

Sau xt ly plasmid

Khang cefoxitin.

Khang trung gian v&i tobramycin,

V. cholerae B2 erythromycin*

Nhay streptomycin, ciprofloxacin*

MAR: 0,20

Khang ampicillin, cefoxitin.
Nhay tobramycin, colistin.

C. freundii B4
ciprofloxacin®, nitrofurantoin.
MAR: 0,33

Khang trung binh vé&i cefuroxime,

nitrofurantoin.
Khéng azithromycin.
MAR: 0,267

K. aerogenes M6

Khang trung binh v&i cefuroxime.

Nhay streptomycin, colistin.
Khang erythromycin*.
MAR: 0,233

E. coli M7

Khang trung binh v&i cefoperazone.

K. pneumoniae M8  Khang azithromycin, colistin.

MAR: 0,30

Khang trung binh v&i erythromycin®,

Nhay cefoxitin.

Nhay tobramycin, erythromycin*

Khang trung binh streptomycin,
ciprofloxacin®

MAR: 0,167

Khang trung binh v&i ampicillin, cefoxitin.
Khang trung binh tobramycin, va khang
colistin.

Khang erythromycin*, ciprofloxacin®,
nitrofurantoin.

MAR: 0,4

Nhay cefuroxime, nitrofurantoin.
Nhay azithromycin.
MAR: 0,20

Nhay cefuroxime.

Khang trung binh véi streptomycin, khang
colistin.

Khang trung binh v&i erythromycin®

MAR: 0,233

Nhay cefoperazone.
Nhay azithromycin, colistin.
MAR: 0,20

Ghi chu: * cdac khang sinh dwoc dung tai trai ca, ** dua trén t(fng 56 30 logi khang sinh.

3.3. Chi s6 MAR ciia cac phan 13p sau khi xir
1y loai bé plasmid

ba khang khang sinh qua trung gian
plasmid 12 mot trong nhitng van dé cap bach
trong diéu tri cac bénh truyén nhiém. Viéc
st dung cac héa chét xur Iy plasmid c6 thé 1a
mot cach kha thi dé loai bo plasmid va giam
su lan rong cua tinh trang khang khang sinh
dugc ma hoa badi plasmid khang khang sinh
(R-plasmid) (Molnar va cs., 2003). Plasmid
curing xay ra ty nhién thong qua qué trinh
phan chia té bao hodc bang cach xir 1y té
bao bing bat ky tac nhan vat 1y hodc hoa
hoc (Elias va cs., 2013). Sy tc ché chuyén
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giao qua qua trinh tlep hop cua R-plasmid
¢6 thé duoc sir dung dé ngan chin sy lay lan
ctia chtng trong moi truong. Sy trc ché sao
chép plasmid xdy ra trong nhiéu giai doan
khéc nhau va duoc thé hién rd qua mo hinh
“rolling circle” (sao chép, phan vung, va
chuyén glao tlep hop). Pay ciing ¢o thé 1a co
so ly thuyet dé loai bo doc luc cua vi khuan
trong truong hop gdy bénh qua trung gian
plasmid va khang khang sinh (Briissow va
cs., 2004). Két qua trong nghién ctru nay cho
thay ngoai phan 1ap E. coli M7, cic ching
phén 1ap déu co su thay ddi chi s6 MAR sau
khi xtr Iy plasmid va MAR > 0,2. Cu thé, 3/5
phén 1ap biéu hién sy giam chi s6 MAR bao
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gdm V. cholerae B2, K. aerogenes M6, va K.
pneumoniae M8, trong khi d6 C. freundii B4
c6 xu hudng tang chi s6 MAR (0,4).

Chi s6 ¢c6 MAR > 0,2 sau khi xtr Iy loai bo
plasmid cho thiy rang cac phén 1ap vi khuin
tir ca chép canh biéu hién cic co ché khang
khang sinh thong qua hoat dong biéu hién
cua cdc ARG qua trung glan plasmld don
1¢ va/hodc két hop véi nhiéu yéu té quyét
dinh t1nh khang khang sinh qua trung gian
nhiém sic thé. Piéu nay cho thiy cac vi
khuan trong moi trudong ca canh di tiép nhan
céc cac co ché dé khang khac nhau dé chong
lai tac dung cua khang sinh, ddc biét 1a su
chuyén gen theo chiéu ngang tao diéu kién
thuan loi cho viéc chuyén glao va trao doi
vét chat di truyén gifta cac t& bao vi khuan.
Viéc thu nhén cac gen méi dugce chuyén co
thé co nhiing tac dong co hai ddi véi té bao
nhan do nhiéu Iy do khic nhau, tir két qua
cua viéc tich hop DNA ngoai lai vao by gen
dén sy biéu hién va chuc nang thich hop
clia san pham protein trong té bao. C6 thé
giam thiéu kha ning pha v& cdu trac nhidm
sic thé néu gen dugc chuyén giao va biéu
hién tir cac yéu té di truyén ngoai nhiém sic
thé nhu plasmid. Tuy nhién, biéu hién ARG
tir mot locus plasmid c6 thé di kém vai két
qua séng con cho té bao chu do nhiéu 1y do
khac. Vi du, co ché khang dwa vao su bat
hoat cua khang sinh cé thé yéu cau mirc st
dung nang lugng (ATP) thap hon cua té bao
so v6i cac hé théng bom dong chay (Turner
va cs., 2014).

Hi€u qua cua cac phuong phap xu ly
plasmid phu thudc vao ban chat cua vat
chi vi khuin va/hoic plasmid (Ghosh va
cs., 2000). Viéc loai bo plasmid ddi voi E.
coli, Vibrio, A. hydrophila va cac vi khuan
thuy san khac da dugc bdo cao trong nghién
cuu trudc day (Letchumanan va cs., 2015;
Majumdar va cs., 2007). Sy mat plasmid
trong cac té bao E. coli dugc xur 1y bang
EB din dén sy bién mat ciia cac thanh phan
mang ngoai va dong thoi lam thay doi do day

cua l6p peptidoglycan (Rosas va cs., 1983).
Mot phuong phdp nhanh chong, don gian
va hiéu qua dé chira mot loat cac plasmid
khang khang sinh Escherichia coli da dugc
mo ta trude day (Thomas va Kay, 1984), va
phuong phap nay lién quan dén viéc xu ly
bang acridine organge, tiép theo la ting nong
d6 khang sinh duéi muc giy chét va chon
loc bang penicillin. Cac diéu kién tc ché vi
khuin nhu vay din dén hiéu qua xtr 1y hon
98% trong tat ca cac truong hop duoc thir
nghiém (Chin va cs., 2005).

Trong nghién ctu nay, kha nidng khang
khang sinh di véi phin 16n cac khang sinh
& céc phan 14p vi khuén thay d6i khong dang
ké sau khi xur 1y bang plasmid, ngoai trir V.
cholerae B2. Chi s6 MAR cua C. freundii
B4 di duoc thay d6i tir 0,33 thanh 0,40 va
E. coli M7 gilt nguyén la 0,233. Quan trong
hon, cac phan 1ap sau khi xir 1y plasmid van
tiép tuc thé hién kha nang khang voi cac
khang sinh duoc st dung phd bién tai trai
c4, didu nay cho thiy sy ton tai co ché khang
khang sinh qua nhiém sic thé. Bén canh do,
3/5 phan 1ap thé hién kha ning khang khang
sinh giam sau khi x& 1y plasmid, cho thay
kha nang phat tin ARG théng qua trung gian
plasmid cta cac vi khuén tir c4 chép canh. Vi
du, mot trong nhitng tac nhan 1ay nhiém dang
ké & ca (Faja va cs., 2019) 1a cac vi khuan
thudc giébng Vibrio ndi tiéng voi kha ning
tang cuong thu nhan va trao d6i ARG, va dic
biét xuat hién cac loai Vibrio thuy san, nhu
V. cholerae, tiém 4n nguy co gdy bénh cho
nguoi, cling nhu E. coli (Letchumanan va
cs., 2015). Két qua tim thay trong nghién ctru
ndy tao ra nhan thirc vé viéc giam sat thuong
xuyén AMR trong hé thdng nudi trong ca
canh dé khic phuc mbi de doa.

Duya trén quan diém vé vi khuan, viéc tap
hop cac gen khang thudc trén plasmid tao
diéu kién thuan lgi cho viéc dé khang dong
thoi va dang ké d6i voi nhiéu loai khang
sinh. Tuy nhién, trong diéu kién tién hoa
gap can trd “nghich ly plasmid” phan anh
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gia dinh rang hiéu qua sao chép va duy tri
plasmid dugc xac dinh chinh xac trén vat
chii chi duoc bu dip trong nhitng diéu kién
ma plasmid mang lai loi thé chon loc mot
cach rd rang, chiang han nhu khi c6 khang
sinh (MacLean va San Millan, 2015). Trong
nhiing diéu kién nhu vay, plasmid dugc xem
nhu mot chit cong sinh; trong trudng hop
khong cé chung, plasmid la mot loai ky sinh
trung. Do d96, s€ c6 loi cho cac gen khang
thudc di chuyén dén nhiém sic thé. Nghién
ciru thir nghiém gan diy vé mdi quan hé
gilta plasmid-véat chu, Harrison va cs. (2015)
cho biét hé sb tién hoa plasmid-té bao chu
va cac dot bién bu trir ¢ thé lam giam hiéu
qua duy tri plasmid va tao diéu kién thuan lgi
cho viéc tiép tuc van chuyén cic gen khang
va vat liéu di truyén khac trén cac plasmid
vector. Nhiing phat hién nay cling c6 y nghia
ddi véi sy di chuyén cua cac plasmid vao
vat chi mdi (Porse va cs., 2016); do do hiéu
duoc kha ning di chuyén cua cac gen khang
khang sinh trong b gen, trong cac loai va
trong quan xd vi sinh vt noi chung co thé
cung cap nhirng hiéu biét quan trong vé xu
hudng khang thube ciia cac mam bénh.

Gan day, Preena va cs. (2020) di lan dau
tién chirng minh hd so khang nhiéu loai khang
sinh do plasmid ctia cac chung vi khuan thudc
ho Enterobacteriaceae lién quan dén ca vang
thong qua cac nghién ctiru loai bo plasmid.
Bang cach st dung plasmid curing, nghién
ctru cho thay ap luc khang sinh c6 thé déng
mot vai tro chinh trong viéc chon loc céc vi
khuan lay lan khang khang sinh thong qua
nhidm sic thé trong trang trai ca canh. Trén
thue té, ing dung plasmid curing c6 thé cung
cip tiém nang trong diéu tri cac vi khuan da
khang nhu Bharathan va cs. (2019) da thu
nghiém trén ca ngua van bi nhidm bénh voi
hiéu suat xtr 1y 1a 17% ddi véi xir 1y hat nano
+ meropenem — PtNPs va cho thiy n6 giy ra
su phan cat DNA plasmid thong qua hoat dong
trc ché gyrase. Do d0, ung dung qua trinh xtr
1y plasmid in vivo & ca bang cong nghé xir 1y
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nano c6 thé lam kich thich vi khuan da khang
trd nén nhay cam vdi cac chat khang khuan
chon loc in vivo.

IV. KET LUAN

Két qua phan lap cac vi khuin ho
Enterobacteriaceae gay bénh trén ca chép canh
trong nghién ctru ndy cho thay hau hét cac loai
¢6 lién quan dén nhiém tring ¢ ngudi. Sau khi
loai bo plasmid, két qua khang sinh d6 c6 su
giam vé kha ning khang & mot s6 khang sinh.
Diéu d6 cho thiy hiéu qua cta phwong phap
va gian tiép chi ra su lay lan cao cia AMR qua
trung gian plasmid trong moi truong thuy san.

Theo hiéu biét cua chung t6i, cac nghién ctru
tap trung vao mdi quan hé tuong tac giira hé vi
sinh vat duong rudt, bénh & ca va cac tac nhan
mdi truong gdy ra van chua cé nhiéu bao céo. Vi
vély nghién ctru ndy cung cip céac thong tin hitu
ich nham h tro thuc hién céc bién phap quan 1y
hiéu qua dé han ché sy lay lan ciia AMR trong
nudi trong thuy san.

Loi cam on: Quj nghién ciru dé tai Khoa
hoc va Céng nghé cdp co sé truong dai hoc
Nguyén Tat Thanh tdi tro' cho nghién ciru nay
v6i mé s6 2022.01.109/HD-KHCN.
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