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ABSTRACT

The purpose of this study was to assess the in vitro susceptibility of 64 Vietnamese
isolates of Edwardsiella ictaluri, the causal agent of the infectious disease Bacillus
Necrosis Pangasius (BNP) in Pangasianodon hypophthalmus, using the agar dilution
technique. None of the isolates displayed acquired resistance to amoxicillin, amoxicillin-
clavulanic acid, chloramphenicol, florfenicol, gentamicin, kanamycin, neomycin and
nitrofurantoin. Acquired resistance to streptomycin was detected in 83%, to
oxytetracycline in 81% and to trimethoprim in 71% of the isolates. The MICs of
enrofloxacin displayed indicating reduced susceptibility of a minority of isolates (3 out of
the 64). For the quinolone antimicrobial agents flumequin and oxolinic acid, acquired
resistance was encountered in 8 and 6% of the strains, respectively. All strains were
intrinsically resistant to the polypeptide antimicrobial agent colistin. Resistance
phenotypes of the E. ictaluri isolates were shown highly (73%) acquired resistance to at
least three antimicrobial agents. The results of this study emphasize the strict need to
control both the prophylactic and curative use of antimicrobial agents in Vietnamese
aquaculture.

Keywords: Antimicrobial susceptibility testing, Edwardsiella ictaluri, Pangasianodon
hypophthalmus, the Mekong Delta

Title: Antimicrobial resistance of Edwardsiella ictaluri isolates from natural outbreaks
of bacillary necrosis of Pangasianodon hypophthalmus

TOM TAT

Muc tiéu ciia nghién ciru la danh gia sw khdng thuoc khdng sinh trén 64 ching vi khudn
E. ictaluri, la tic nhdn gdy bénh gan, than mu (BNP) trén ca tra Pangasianodon
hypophthalmus. Nghién ciru ndy da s dung phuong phdp pha loang thuéc trén moi
triong thach. Két qua khéng tim thay sw khdng thudc ciia vi khudn véi thudce khang sinh
amoxicillin, amoxicillin-clavulanic acid, chloramphenicol, florfenicol, gentamicin,
kanamycin, neomycin va nitrofurantoin. Tuy nhién, da $6 vi khuan E. ictaluri dd khéng
voi streptomycin (83% chung vi khudn), oxytetracycline (81%), trimethoprim (71%) va
khang voi nhom quinolone nhu: flumequin (8%), oxolinic acid (6%) va enrofloxacin
(5%). Trong khi d6, hau hét vi khudn da khédng thubc tw nhién doi véi khdnh sinh colistin
(polypeptide). Pdc biét, két qua da xdc dinh trén 73 % ching vi khudn E. ictaluri biéu
hién sy da khang thuée (khang it nhat 3 loqi thuéc). Két qua nghién ciru da canh bao su
can thiét kiém sodt nghiém ngdt viéc ding thuoc khang sinh dé phong tri bénh trong nudi
trong thity san ¢ Viét Nam.

! Khoa Thity san, Trudng Dai hoc Cén Tho
2 Khoa Thi y, Trudng Pai hoc Ghent, Vuong Qubc Bi )
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Tie khéa: Khing thyo"c khang sinh, Edwardsiella ictaluri, Pangasianodon
hypophthalmus, Dong bang song Ciru Long

1 GIOI THIEU

Pong bang song Ctru Long (PBSCL), vung san xudt thuy san chinh cia Viét Nam,
cung cip hon 80% tong san pham thiy san cia ca nuéc. Hién nay, ca tra
(Pangasianodon hypophthalmus) 1a mot trong nhitng dbi tuong ca nudi nude ngot
chu Iyc, cung cap thuc pham trong nude va l1a mat hang xuat khau thuy san quan
trong cua Viét Nam. Dién hinh nam 2007, tong san lugng cé tra va ca ba sa da dat
mtrc 1,2 triéu tan vuot mirc ké hoach ciia nam 2010 (FAO Globefish, 2007). Tuy
nhién, do nhu cau cao cta thi truong, nghé nudi ca tra phat trién ngay cang manh,
mirc d§ thdm canh hoa ngay cang cao dan dén nhiéu loai bénh truyén nhiém
thuong xuyén xay ra va giy thiét hai kinh t& dang ké cho nghé nuéi c4 tra cong
nghiép & PBSCL. Dic biét, bénh mu gan do vi khuan Edwardsiella ictaluri 1a tac
nhan chinh gy bénh trén ca tra Pangasianodon hypophthalmus da lam thiét hai
l6n cho nguoi nudi, tang ti 1€ hao hut va chi phi do viéce diéu trj (Ferguson et al.,
2001; Dung et al., 2004). Day 1a loai vi khuan dic thu giy bénh chi yéu trén ca da
tron nudi cong nghiép. Theo Mitchell (1997) vi khuan E. ictaluri cing la tac nhén
gy bénh nhiém tring mau & c4 nheo my, gy hao hut trén 60% va hang nam thiét
hai trén 50 tridu USD. Ngoai ra, vi khuan nay ciing lam thiét hai kinh té trong nu6i
c4 da tron ¢ Indonesia va Trung Qudc.

Cho dén nay, thudc khang sinh van con sir dung mot cach phd bién dé phong tri
bénh vi khan trong nudi thiy san ¢ Viét Nam va nhiéu nuéc khac trén thé gisi. Do
d6, nhiéu nha khoa hoc d3 nghién ctru va tim théy su khang thube khang sinh trén
nhiéu loai vi khudn gy bénh trén c4, tom va méi truong nudi thuy san (Holmstrém
et al., 2003; Dung et al., 1997; Phuong et al., 2005; Le et al., 2005 va Sarter et al.,
2007) Rleng db6i voi vi khuan gay bénh E. ictaluri phan lap dugc tir cd nheo my,
mot s tac gia cling da kiém tra sy khang thube cua loai vi khuan gdy bénh nguy
hiém nay. Hawke (1979) 1a nha khoa hoc dau tién, da lam khang sinh db trén 10
chung vi khuédn E. ictaluri. Sau d6, Waltman va Shotts (1986) kiém tra sy khang
thudc trén 118 E. ictaluri phan lap duoc & Hoa Ky véi 37 loai thudc khang sinh.
Két qua nghién ciru cho thdy, da s6 vi khuin Gram am nhay vé6i hau hét cac loai
thudc da thi nghiém. Tuy nhién, hon 90% sb chung vi khuan khang véi colistin va
sulfamids. Reger et al. (1993) ciing xac dinh cac chung E.ictaluri & Hoa ky déu
nhay vai enrofloxacin, gentamicin va doxycycline. Ntra thap ky sau do, Stock va
Wiedemann (2001) d xac dinh ndng do we ché téi thiéu cua 41 chang E. ictaluri
d6i voi 71 loai khéng sinh. Cho dén thoi diém nay, chua co tic gia nao cong bd vi
khudn E. ictaluri c6 hién twong khang thudc dap mg (acquired resistance) trén
thudc khang sinh.

Chinh vi thé nghién ctru nay thyc hién nham muc dich xac dinh néng do trc ché téi
thiéu (MIC) cua vi khuén E. ictaluri phan 1ap tir ca tra nudi cong nghi¢p ¢ PBSCL
trén mot s6 loai thudc khang sinh dé danh gia sy khang thudc ctia vi khuan nay.
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2 VAT LIEU VA PHUONG PHAP
2.1 Chiing vi khuin

Nghién ctru sir dung 64 ching E. ictaluri dugc phan Iap tir ca tra bénh gan, thin mu
& 3 tinh nuoi c4 tra cong nghiép & PBSCL 1a An Giang, Pong Thap va Can Tho,
trong khoang thoi gian tir nam 2002-2005. Dinh danh vi khuan bao gom kiém tra
mot s6 chi tiéu co ban nhu: Nhudm Gram, hinh dang, tinh di dong, oxydase va st
dung bo kit API 20E (MicrobankTM, PRO-LAB Diagnostics, K), moi truong dac
trung EIA (Edwarsiella ictaluri agar).

Tinh déng dang cia vi khuan E. ictaluri duge xac dinh bang k¥ thuat tDNA-PCR
(Baele et al., 2000). Qui trinh thyc hién gém cac budc nhu sau: (i) Tach chiét
DNA: Lay 1 khuén lac cho vao 20 ul dung dich tach chiét (0,25% SDS, 0,05M
NaOH). Sau khi dun & 950C trong 5 phut, ly tim & toc do 13.000 vong/phut, trong
20 gidy. Sau d6, thém vao 180 pl nudc cat vo trang va ly tam toc do 13.000
vong/phut, trong 5 phiit. Poan gen nam giita gen tRNA duoc khuéch dai bang
doan mdi T5B (5’AGTCCGGTGCTCTAACCAACTGAG3’) va doan moi duoc
danh diu huynh quang T3B (5’AGGTCGCGGGTTCGAATCC3’). (ii) Thanh
phan héa chét va diéu kién phan tmg PCR dugc tién hanh theo qui trinh ctia Baele
et al. (2000). (iii) Qui trinh dién di dwoc thyc hién voi hé théng ABI Prism TM
310 Genetic Analyzer (Perkin-Elmer Applied Biosystems, Foster City, California).
Dién di phan tich theo phan mém Genescan va so sanh vé6i cac dir lidu sin co
(Baele et al., 2000). Trong qué trinh nghién ctru, sir dung 2 dong vi khuan chuan:
E. ictaluri (CCUG 18764) va E. tarda (LMG2793T).

2.2 Thudc khang sinh

Téng cong 15 loai thude khang sinh tinh duoc sir dung trong thi nghiém nay, bao
gf”)m: amoxicillin, amoxicillin + clavilanic acid, florfenicol, gentamicin,
kanamycin, treptomycin, neomycin, enrofloxacin, oxolinic acid, flumequin,
oxytetracycline, trimethoprim va colistin. Hau hét, nhirng thudc khang sinh nay c6
ngudn goc tir Sigma Aldrich N.V, Bornem, Belgium, ngoai trir enrofloxacin 1a tur
Bayer AG, Brussels, Belgium; treptomycin tir Certa, L’ Alleud, Belgium va colistin
tr VMD, Arendonk, Belgium. Thudc khang sinh dugc hoa tan trong dung méi véi
mdt lugng thich hop tao thanh dung dich gdc, sau d6 pha lodng véi nudc cit theo
phuong phap chuin (Clinical and Laboratory Standards Institute- CLST M49-A).
Dong vi khudn chuin Escherichia coli (ATCC 25922) duoc st dung trong thi
nghiém nay.

2.3 Xac dinh ndng d9 vrc ché toi thiéu (MIC)

Nong d6 trc ché t6i thiéu (MIC) xac dinh bang phuong phap pha lodng thudc
khéng sinh trong moi truong thach Mueller-Hinton II (Becton Dickinson,
Cokeysville, USA), theo phuong phap cua Clinical and Laboratory Standards
Institute, 2006 (CLSI M49-A). Nong d6 khang sinh khac nhau tir 0,12 pg/ml dén
128 pg/ml, va nhitng dia thach khong c6 thudc khang sinh dugc xem nhu 13 16 dbi
chirng am.

Céc chung vi khuan Edwardsiella dugc cdy trén méi truong thach mau (Difco,
Wesel, Germany) va dugc i ¢ 26°C, trong 48 gid. Riéng dong vi khuan E. coli
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ATCC 25922 ciing dugc cdy trén mdi trudng thach mau nhung o & 37°C, trong 24
gio. Cho vai khuan lac vao 6ng nghiém chira nuéc mubi sinh 1y (PBS), dé tao dung
dich vi khuan c¢6 do duc 0.5 tinh theo thang do chuidn McFarland. Sau d6, st dung
phuong phap pha loang di 10 lan, dé c6 dung dich vi khuan mat d6 1x10° CFU/ml.
Dung dich vi khuan dugc cdy trén cac dia thach c6 khang sinh _cing nhu cac dia
khong c6 khang sinh (d6i ching) bang cach st dung dung cu cdy da dau (Denley
multipoint inoculator) (Mast, Sussex, U.K). Sau dé, dia cdy duoc u & 26°C. Véi
chung vi khudn Edwardsiella, cac nong do (rc ché téi thiéu (MICs) dugc ghi nhan
sau 48 gio. Pbi voi dong vi khuan E. coli dugce ghi nhan 2 thoi diém sau 24 va 48
gio. Néng dd uc ché tdi thiéu duoc xac dinh 1a n@)ng do thép nhét cta thube khang
sinh, & d6 khong c6 sy phat trién cta vi khuén.

3 KET QUA

Két qua gia tri MIC cta vi khuan chuan E. coli khong c6 gi khac biét khi dugc u
trong thoi gian 24 hodc 48 gio véi nhitng loai khang sinh ¢6 trong tai li¢u CLSI
M49-A. Két qua gia tri MIC ciia 64 chung vi khuan E. ictaluri dugc trinh bay &
Bang 1. Cac gid tri MICs, MICo va ty 1¢ phan trdim cua vi khuan khang thube dap
ung (acquired resistance) cling dugc trinh bay & bang 1.

Két qua khong tim thiy su khang thudc xay ra d6i véi nhom khang sinh beta-
lactam nhu amoxicillin, két hop amoxicillin va acid clavulanic, ciing nhu
chloramphenicol, florfenicol, nitrofurantoin va nhom khang sinh aminoglucoside
nhu gentamicin, kanamycin va neomycin. Theo tiéu chuén vé vi sinh vat hoc, cac
ching vi khuan cao hon gié tri MIC dugc coi nhu ¢6 kha ning khang thude theo tai
lidu cia CLSI M31-A3 (2008) va Turnidge va Paterson, (2007). Pa s6 vi khuén E.
ictaluri khang thubc dap tng véi streptomycin (83% ching vi khuan), véi
oxytetracycline (81%) va trimethoprim (71%). Ngoai ra, hién twong khang thude
khang sinh trén nhom flourquinolone lan dau tién tim thy trén vi khuan E. ictaluri
nhu flumequin (8% chung vi khuan), acid oxolinic (6%) va enrofloxacin (5%).

Dic biét, hau hét cac chung vi khuén E. ictaluri thé hién su khang thude tu nhién
d6i v6i colistin (100% ching vi khuan) vai gia tri MIC bang hodc 16n hon 128
ng/ml. Piéu dang luu ¥ 13 hién tuong da khang thude (khang it nhat 1a 3 loai thudc)
ctia vi khuédn E. ictaluri 1a 73 % ching vi khuan.
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Bing 1: Sy phén bd n?)ng do e c!lé tdi thiéu (MIC) ciia cac loai khang sinh khac nhau cé
nong d¢ thuoc tir 0.12 den 128 pg/ml trén 64 chiing vi khuan Edwardsiella ictaluri
phéan lap tir ca tra Pangasianodon hypophthalmus bénh gan, thin mi

S6 chiing vi khuén véi gia tri MIC (ug/ml):

Thube khang sinh MICsy MICyy % Kkhang *

<012 02505 1 2 4 8 16 32 64 >128

Amoxicillin 3 19 42 0,5 0,5 0
Amox + Clav 42 22 0,12 0,25 0
Chloramphenicol 13 28 23 0,25 0,5 0
Florfenicol 31 33 0,25 0,25 0
Gentamicin 15 34 15 2 4 0
Kanamycin 18 39 7 4 8 0
Streptomycin 2 9 1 1 51 =>128 =>128 82,8
Neomycin 2 52 10 4 8 0
Enrofloxacin 9 27 11 14 3 0,25 1 4,7
Oxolinic Acid 1 9 2127 2 4 8 8 6,3
Flumequin 1 3 9 46 2 3 4 4 7.8
Oxytetracyline 2 8 1 1 3 2623 32 64 81,3
Trimethoprim 9 8 13 34 =128 =>128 73,4
Nitrofurantoin 8§ 8 534 9 2 4 0
Colistin 3 61 =128 =128  Khang
thuoc
tu nhién

* Theo tiéu chudn vi sinh hoc, cdc chiing E. ictaluri dwoc in dgm thé hién khang thudc dap img.
4 THAO LUAN

O Viét Nam, thubc khang sinh chloramphenicol hién dang bi nghiém cim st dung
trong nudi trong thity san vi ¢6 ddc tinh rit manh va 1a nguyén nhan giy ra hién
tugng thoai hoéa tiy xuong (MoFi, 2004; Dowling, 2006). Tuy nhién, dan xuét
florinated cua khang sinh nay, da dugc thay thé 1a florfenicol va nhanh chéng duoc
phd bién trong mét sé nganh chian nudi céng nghiép lam thyc pham, bao gom
nganh nudi trong thuy san (Dowling, 2006; Michel ez al., 2003; Gaunt et al.,
2003; Wrzesinsk et al., 2005). Hau hét chung vi khuan E. ictaluri phan 1ap tir ca
tra nhay véi florfenicol & murc gia tri MIC rét thap (< 0,25 pg/ml). Két qua twong
tu cling dd phat hién trén cic chung vi khuan E. ictaluri & ca nheo My (McGinnis,
2003). Nguoc lai, theo két qua nghién ctru ctia Ho et al. (2000) x4c dinh tinh nhay
cua florfenicol da giam trén cac loai vi khuan nhu Edwardsiella tarda, Aeromonas
hydrophila, Pseudomonas Fluorescens, Vibrio cholerae va Salmonella spp phan
lap ra duoc trén cac loai vat nudi thity sin ¢ Dai Loan. Két qua nghién ctru nay
canh bao nén than trong trong qua trinh st dung florfenicol trong nudi trong
thuy san.

Trong nghién ctru ndy, chua tim thay su khang thudc cta vi khuan E.ictaluri trén
nhom khang sinh aminoglucoside nhu: gentamicin, kanamycin va neomycin. Tuy
nhién, két qua cho thay cé dén 83% vi khuan E,ictaluri khang véi streptomycin
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trong nhém thude nay. Co6 thé néi, day 13 1an dau tién phat hién E. ictaluri khang
v6i streptomycin & ti 18 rt cao. Trong khi d6, mot s6 nghién ctru trude day cho
rang vi khuan E. ictaluri va E.tarda hoan toan nhay véi streptomycin (Muyembe et
al., 1973; Hawke, 1979; Waltman va Shotts, 1986; Stock va Wiedemann, 2001).
Gan day & Uc, Akinbowale et al. (2007) tim thay vi khuan Aeromonas sp. phan lap
dugc tir ca hoi lung d6 (Oncorhynchus mykiss) khang véi ca tetracycline va
streptomycin.

Két qua nghién ciru cho thiy 100% vi khuan khang véi thudc khang sinh colistin.
Két qua nay tuong tu voi nghién ctru ciia Muyembe ef al. (1973) di cong bd vi
khuén E.farda hoan toan khang véi colistin. O Hoa Ky cach day hon 2 thap ky,
Waltman va Shotts (1986) da lam khang sinh do trén 118 ching E. ictaluri phan tir
lap tir ca nheo my (Ictalurus punctatus) bénh nhiém tring méau. Nghién ctru cho
thdy da s6 vi khuan (hon 90%) khang véi colistin. Ung dung ddc diém khang thudce
nay, colistin dugc nhiéu nha khoa hoc chon dé chuén bi méi truong dac trung phan
1ap vi khuan nhom Edwardsiella, cu thé 13 E. ictaluri.

Nghién ctru tim thdy 3 ching vi khuin E.ictaluri d3 giam tinh nhay véi
enrofloxacin, thuéc nhom khang sinh (flour)quinolone, ¢ gia tri MIC bang (hoac
16n hon) 2 pg/ml. (Flour) quinolone c6 kha nang uc ché hoat dong cua enzym tong
hop DNA va hau hét cac vi khuan khang thudc 1a do dot bién gen enzym gyrase
hodc enzym topoisomonase. Déi véi nhém vi khudn Enterobacteriaceae khang véi
(flour) quinolones thuong trai qua 2 budc: Budc thir nhat bién di gen enzym gyrA
khang v6i nhom khang sinh thé hé 1 cta quinolones nhu: nalidixic acid va
flumequin va lam gidm tinh nhay cua nhiing khang sinh khac thudc nhom
fluoroquinolones. Buc thir hai, giy bién d6i gen ca 2 loai enzym gyrA va gyrB
lam khang hoan toan nhém khang sinh fluoroquinolones (Barnes et al., 1991va
Serum, 2006). Két qua nghién ctru nay, phat hién 3 chung vi khuén da giam di tinh
nhay ddi v6i khang sinh enrofloxacin (5% chiing vi khuan) va dan dén khang véi
flumequin (8%) va oxilic acid (6%). Trong khi d6, theo nghién curu trudc day cia
Stock va Wiedemann (2001) x4c dinh vi khuén thudc gidng Edwardsiella, ké ca vi
khudn E. ictaluri nhay véi cac khang sinh thudc nhom quinolones. Theo bao co
ctia Cyc kiém dinh thudc & Chau Au (EMEA), (fluoro) quinolones 1a nhém thude
khang sinh rat quan trong chuyén dung tri cac bénh nhiém tring nguy hiém cho
nguoi va dong vat. Do do, viéc dung thudc khang sinh nay trong thuy san can het
strc than trong va can dugc kiém soat chit ché boi cic co quan co thaim quyén Ve
thudc va thuc pham (EMEA, 2006). O Viét Nam, nhom (fluoro) quinolones bi cam
su dung trong nudi trdng thiy san ngoai trir oxilic acid chi duge sir dung khi can
thiét. Chinh vi thé, viéc nghién ctru co ché khang thudc nay can duoc chu ¥ trong
cac nghién ciru sau.

Dbi voi khang sinh oxytetracyline, da sb vi khuan E. ictaluri (81% ching vi
khuén) trong nghién ctru nay khang voi oxytetracyline & lidu luong cao gap 3-4 lan
gia tri MIC (16 pg/ml). Nhiéu tac gia cho rang sy khang thudc oxytetracyline ¢o
lién quan dén viéc sir dung thuoc khang sinh truéc day qua rong rdi va phd bién dé
phong tri bénh trong nudi trong thity san (Alderman va Hastings, 1998; Van, 2005;
DePaola et al., 1988; Reimschuessel va Miller, 2006). Trudc day, mot sb nha khoa
hoc di phat hién cac gen khang thudc tetracycline trén cac vi khuan gdy bénh ca.
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Tuy nhién, da sb tap trung trén vi khuan E.tarda (Aoki et al., 1987; Kim et al.,
2004; Jun et al., 2004; Roberts, 2005). Cho dén nay, cac thong tin vé gen khang
thude trén vi khuan E. ictaluri chua duge tac gia nao nghién ciru. Vi the nghién
ctru co ché khang thudc oxytetracyline trén vi khudn E. ictaluri ciing 1 vn dé rat
buec thiét cho cac dé tai nghién ctru sau nay.

Tuong tu véi oxytetracyline, c6 dén 73% vi khuan E. ictaluri khang voi
trimethoprim. O Hoa ky, theo Hawke (1979); Waltman va Shotts (1986),
oxytetracycline and trimethoprim dugc khuyén céo sir dung tri bénh nhiém tring
mau trén ca nheo my (ESC) do vi khuan E. ictaluri. Tl 1au, 2 loai thudc khang
sinh nay duoc sir dung rat phd bién dé phong tri bénh c4, tom ¢ Viét Nam (Dung et
al., 1997; Van, 2005; Phuong et al., 2005; Le et al., 2005 va Sarter et al., 2007).

Diém noi bat ciia két qua nghién ctru cho thay, hién tugng da khang thudc (khang
it nhit 3 loai thudc) co dén 73,4% vi khuan. Nhitng ching vi khuan nay khi gay
bénh s& gip nhiéu kho khin trong diéu tri. Hién twong khang thudc cang tr¢ nén
nghlern ‘trong hon, khi trong mdi trudng nudi thuy san sy khang thudc hinh thanh
gian tiép thong qua thé R-plasmid (R-plasmid- mediated-resistance). Céac R-
Plasmid c6 thé lam trung gian cho sy khang mot hay nhiéu loai thudc khang sinh
thong qua cac gen mi hoa theo co ché bt hoat hoia mot hay nhiéu loai khang sinh
(Aoki, 1988). Dién hinh, mot sé nha nghién ctru true day da phat hién trén mot sd
vi khuan gy bénh trén c4 chira plasmid khang thudc khang sinh chloramphenicol,
trimethoprim, sulphonamides va tetracyclines (Mcphearson et al., 1991). Ngoai ra,
mot sd tac gia khac da xac dinh sy trao ddi plasmid khang thude dén 5 loai khang
sinh trén cac vi khudn gy bénh c4 & ca méi trudng nudc bién va nude ngot nhur:
Vibrio anguillarum, V. salmonicida, Aeromomas Salmonicida, A. hydrophila,
Edwasdsiella tarda va Yesinia ruckeni (Aoki va Takahashi, 1987; DePaola 1988,
1995).

Tém lai, mét sb loai khang sinh nhay c6 thé sir dung dé tri bénh gan than mu trén
ca tra nhu amoxicillin, amoxicillin-clavulanic acid, florfenicol va neomycin. Tuy
nhién, phan 16n cac ching vi khuin déu khang voi cac loai khang sinh nhu
streptomycin, trimethoprim va mot s6 chung da khang véi nhom quinolones. Hién
tuong da khang cung dugc ghi nhan rat cao (hon 71% s6 ching vi khuan). Nham
han ché nhirng riii ro c6 thé xdy ra, chung ta can thuc hién nghién ciru nay sdu hon
dé xac dinh ban chét ciia co ché khang thudc, tir 6 dua ra nhing giai phap khong
ché tinh trang khang thudc mot cach cé hiéu qua.
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