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ABSTRACT

A study was conducted to test the susceptibility of chloramphenicol (CHL) resistant
bacterial isolates (n=196) originating from aquaculture farms to six antimicrobials.
Results of antibiotic susceptibility testing showed that resistance to CHL alone was rare
(2%). The majority of isolates tested (59%) exhibited multi-resistance to three or four
antibiotics in addition to CHL. The most common profiles (34%) included resistance to
CHL, ampicillin, tetracyline, trimethoprim/sulfamethoxazole with/or without nitrofurantoin.
the CHL-resistant isolates (29%) were found to be relatively more susceptible to
norfloxacin. Ninety—one percent of the resistant isolates were shown to possess a MIC to
CHL between 512—->1.024 ppm. There is a statistical evidence (p<0.05) that strains with
few resistance (1-2) has lowest MIC values than strains with many resistances (3-6).
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TOM TAT

Su khdng khang sinh cia cdc dong vi khudn khéng chloramphenicol (CHL) thu tir cac ao
nudi thuy san da dwoc xdc dinh. Cé 196 dong vi khudn dwoc thir véi 6 khang sinh va két
qua khdng sinh d6 cho thdy sé dong chi khdng CHL chiém ti 1é 2%. Phan lém cdc dong vi
khudn thi nghiém c6 thé khang véi nhiéu loai khang sinh. C6 59% dong vi khudn khdng 4
hay 5 logi khéng sinh trong d6 c¢6 CHL. CO 34% khéng nhiéu khang sinh nhw CHL,
ampicillin, tetracyline, trimethoprim/sulfamethoxazole hoac CHL, ampicillin, tetracyline,
trimethoprim/sulfamethoxazole va nitrofurantoin. Cac dong khang CHL lai man cam voi
norfloxacin hon (29%). C6 91 % cdc dong vi khudn thir nghiém cé gid tri MIC tir 512 dén
>1.024 ppm. Nhitng dong vi khuan khang tir 1-2 thuéc khdng sinh gom ca CHL thuong cé
gid tri MIC thdp hon (p<0,05) nhitng dong vi khudn khdng véi 3-4 logi thuoc khdng sinh.
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1 GIOI THIEU

Nhitng nim gin diy thudc khang sinh dugc sir dung rat phd bién dé phong va tri
cac bénh nhiém khuén trong cac h¢ théng nudi thuy san dac biét 1a trong cac trai
giong va trai nudi thily san tham canh. P4 c6 rat nhiéu nghién ctu cho thay sur
dung thudc khang sinh tric tiép dé tri bénh ca s& lam gia ting mirc d6 khang thude
ctia vi khuan c6 trong hé tiéu hoa cia ca (Austin va Al-Zahrani, 1988; McPhearson
et al., 1991; DePaola et al., 1995). Ngay cé ¢ hé thong nudi thuy sén két hop, vic
st dung san pham thai tir cac chudng chin nudi gia suc hay gia cam dé bon cho ao
hoic tryc tiép 1am thac an cho ca cling ¢6 thé dan dén tinh trang vi khuin khang
thudc. Do ngudi nudi st dung thude khang sinh dé phong, tri bénh hodc dé kich
thich sy tang truong cua vat nuéi nén luong thudc thira va vi khuan khang thudc s&
theo cac san pham thai troi xudng cac ao nudi thity san (Anon, 1999). O Thai Lan,
vi khuan khang thudc khang sinh chloramphenicol, ciprofloxacin, erythromycin,
oxytetracycline, streptomycin va sulfamethoxazole da duoc phat hién & hé thong
nudi ca két hop voi ga (Petersen et al., 2003). Vi khuan khang v6i thudc khéng
sinh oxytetracycline, erythromycin va furazolidone dwgc phan lap tir trimg, au
trung va hau 4u tring tom cang xanh & An P (Hameed et al., 2003). O
Phillipines, Baticodos et al. (1990) cho biét ho phéan lap duoc vi khuan khéng
thuéc khang sinh erythromycin, kanamycin, penicillin G va streptomycin tir du
tring tdm si. Con Tendencia va de la Pena (2001) thi phan lap dugc vi khuan
khang voi oxytetracycline, furazolidone, oxolinic acid va chloramphenicol tir
nudc, bun day ao va tom su nuoi tir cdc ao nuoi tom.

Theo bao cdo ciia Dung et al. (1997) thi viéc tron nhitng loai thuéc khang sinh nhu
oxytetracychne streptomycm va penicillin vao thtrc dn cta ca dé phong va tri bénh
1a rat phd bién & vung Pong Bang Song Ciru Long (PBSCL). Thém vao do nguoi
nudi ca chi dung thudc theo kinh nghiém cé nhan, khong biét rd tac nhan giy bénh
cling nhu chua ¢6 nhan thic tot vé su doc hai cta thudc dbi véi ngudi va, moi
truong va dic biét 1a v6i su khang thude khang sinh cua vi khuan. Gan day, két
quéa diéu tra vé tinh hinh sir dung thudc va héa chat & mot sb ving nudi thiy san
trong diém & PBSCL cho thdy c6 dén 122 san pham thubc khang sinh ding trong
nudi tdm (Nguyén Thi Phuong Nga, 2004) va 29 san pham thubc khang sinh dung
trong nudi ca da tron (Pham Thanh Tuan, 2004). Thé nhung thong tin vé tinh
khang thudc khang sinh cua vi khuan & cac hé théng nudi thuy san trong ving con
rat hiém. Do vay viéc x4c dinh tinh khang thudc khang sinh ctia vi khuan phan lap
tir cac hé théng nudi thily san va nong do e ché ti thiéu (MIC) cua thudc khang
sinh CHL 1én sy phat trién cta ching dugc xem 12 mot trong nhitng muc tiéu
nghién ctru trong tdm ctia dy an “Phan tich mbi nguy vé su khang thudc khang sinh
trong moi truong nudi thiy san & Chau A” goi tit 12 ASIARESIST. Nhu da néu
trong bao cao cua Bang Thi Hoang Oanh va ctv. (2004), dit liéu vé tinh khang
thudc khang sinh va MIC cung véi cac két qua nghién ctru vé gen va hién tuong
chuyén gen khang thudc & cac dong vi khuan phan 1ap dugc sé duge sir dung dé dé
xudt cac giai phap quan 1y viéc sit dung thudc khang sinh trong nudi thiy san
nham ngin ngtra su phat tan gen khang thudc khang sinh.
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2 PHUONG PHAP NGHIEN CcUU
2.1 Ngudn vi khuan

Céac dong vi khuan dung trong nghién ctru nay dugc chon loc tir bd suu tip vi
khuan khang thubc khang sinh chloramphenicol ctia Khoa Thuy san (Pang Thi
Hoang Oanh va ctv., 2004). Tong cong cb 196 dong vi khuan duge chon trong sd
300 dong vi khudn thudc bo suu tap dé xac dinh kha ning khang thude khang sinh
va gia tri MIC. Céc dong vi khuén nay duoc chon loc dua trén k¥ thuat Rep-PCR
dé loai cac dong vi khuan dong dang vé kiéu gen (Kerry et al., 2005). Ngudn gbc
phan 1ap cia chung 1a tir miu nude, bun day ao nudi va tir ca khoe bao gém ca
chép (Cyprinus carpio), ca tra (Pangassius hypophthalmus), ca r6 phi
(Oreochromis nilotius), ca sic ran (Trichogaster pectoralis) va ca tai tugng
(Osphoronemus goramy). Ngoai ra, ching vi khuan chuan Escherichia coli LMG
8223 duoc st dung dé lam ddi chimg dwong cho mdi lan 1ap khang sinh d6 va xac
dinh gia tri MIC. T4t ca cc ching vi khuan dung cho thi nghiém dugc trit bang hé
thdng cryobead (Microbank™, PRO-LAB Diagnostics, Anh) ¢ -70°C.

2.2 Lap khang sinh do

Kha niang khang thudc ciia vi khuan duoc xac dinh theo phuong phéap ctua Huys et
al. (2005). Vi khuan dugc phuc hdi thanh timg dot dé 1am thi nghiém bang cach
nuoi trén moi truong ISA (Iso-Sensitest Agar, Oxoid, Basingstoke, Anh) ¢ 28°C
trong vong 24 gi, mdi dot lap khang sinh d6 c6 9 dong vi khuan can thir nghiém
va chung vi khuan chuén E. coli LMG 8223. Tinh rong cua vi khuan sau khi phuc
héi duge kiém tra bang cach quan sat su dong nhat vé hinh dang, kich thuéc, mau
sdc cua khuan lac va nhuém Gram. Cac khuan lac & mdi dia ISA sau 24 gio nudi
ciy duoc nhit bang que cdy va cho vao 6ng nghiém co chira 5 ml dung dich 0,85
% NaCl dé tao dung dich vi khuén (mat do khoang 3x10®8 CFU/mL) c6 do duc
twrong tng v6i dung dich chuan 1,0 McFarland. Sau d6, 100 uL dung dich vi khuan
duogc tan déu trén bé mat dia ISA khac. Sau 15 phut, 6 loai dia khang sinh (Oxoid)
bao gdm tetracycline (TE30), ampicillin (AMP10), chloramphenicol (C30),
nitrofurantoin (F/M300), norfloxacin (NOR10), trimethoprim /sulfamethoxazole
(SXT 1.25/23.75) dugc dat trén mat thach va u 24 gio ¢ 28°C. Duong kinh vong
tron vo trung duge do bang mm, dong vi khuan trén dia ISA twong tng s& dugc
xac dinh 1a khang, nhay hay trung gian vdi khang sinh thir nghiém dya theo hudng
dan ctia NCCLS (National Committee for Clinical Laboratory Standards) (Bang 1).

Bing 1: Huéng din ciia NCCLS (National Committee for Clinical Laboratory Standards) dung
xac dinh mire do khang thuoc khang sinh ciia vi khuan

Dia khang sinh Khang (R) Trunggian (I)  Nhay (S)
Tetracycline (TE 30) <14 15-18 >19
Ampicillin (AM 10) <13 14-16 >17
Chloramphenicol (C 30) <12 13-17 >18
Nitrofurantoin (F/M 300) <14 15-16 >17
Norfloxacin (NOR 10) <12 13-16 >17
Trimethoprim/sulfamethoxazole (SXT <10 11-15 >16
1.25/23.75)
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2.3 Xac dinh ndng dd e ché tdi thiéu cia thudc 1én vi khuin

Nong do e ché tdi thiéu (MIC) cua thude khang sinh CHL 1én vi khuan dugc xac
dinh theo phwong phap cua Huys (2002) Vi khuén ciing dugc phuc hoi gidng nhu
néu 6 phan 1ap khang sinh d6 va mdi dot xac dinh MIC ciing ¢6 9 dong vi khuan
can thi nghiém va chung vi khuan chuan E. coli LMG 8223. C6 5 khuan lac riéng
1€ trén moi dia ISA duogc chon cho vao cung mot ong nghi¢ém chira 10 mL ISB
(Iso-Sensitest Broth, Oxoid, Basingstoke, Anh) nuéi 24 gio ¢ 28°C. Thudc khang
sinh CHL (# SR0078, Oxoid) dugc pha trong dung dich 95 % ethanol (theo hudng
dan cia nha san xuat) voi do pha lodng hai lan tir 4-1.024 ppm (Bang 2). Mat d vi
khuan dugc do bang may so mau quang phd & budc song 590 nm va diéu chinh
mat d6 vi khuan biang méi truong ISB cho dat OD=0,12£0,02 (khoang 108
CFU/mL). Thé tich vi khuan thir nghiém ¢ mdi nong d6 thude 1a 2 mL.

Bang 2: Nudi vi khuén ¢ cac ham lwgng thudc khac nhau (cho mdt chiing)

S6 MIC Ham lugng cudi cing Thé tich dung dich thudc  Thé tich vi khuan

(ppm) (mL) (mL)
1 512 2 (1.024 ppm; ong 1) 2
2 256 2 (512 ppm; Ong 2) 2
3 128 2 (256 ppm, ong 3) 2
4 64 2 (128 ppm; 6ng 4) 2
5 32 2 (64 ppm; 6ng 5) 2
6 16 2 (32 ppm; 6ng 6) 2
7 8 2 (16 ppm; dng 7) 2
8 4 2 (8 ppm; 6ng 8) 2
9 2 2 (4 ppm; 6ng 9) 2

Pbi chirg am (2 mL ISB+2 mL nudc cit) va dbi ching duong (2 mL vi khuan E.
coli LMG 8223+2 mL nudc cit) dugc sir dung cho mdi lan xac dinh MIC. Tat ca
cac ong nghiém dugc 0 & 28°C trong 24 gid hodc 1au hon cho dén khi thiy vi
khudn trong 6ng d6i ching duong phat trién. Mdi dong vi khuan sau khi diéu
chinh mat do déu duoc cay 1én dia ISA va duoc U trong cing diéu kién véi cac ong
MIC dé kiém tra tinh rong cua chung. Néu phat hién thdy c6 su tap nhiém cua
dong vi khuan xét nghiém trén dia ISA thi khong doc két qua MIC. Su phat trién
ctia vi khuan duoc xac dinh bang cach so sanh do duc cua mdi dng MIC véi 6ng
d6i ching &m va duong. Loat 6ng nghiém cua dong vi khuan nao phat trién khong
lién tuc déu bi loai. Gia tri MIC dugc xac dinh la ham luong thudc trong 6ng
nghiém dau tién khong c6 vi khuan phat trién. Truong hop vi khuén phat trién & tat
ca cac nong dd thi gid tri MIC dugc xéc dinh & ong nghi¢ém c6 ham lugng thuc
ma su phat trién cta vi khuan giam khoang 80% so vé6i dng trude do.

2.4 Xir 1y s6 liéu
Phan mém Microsoft excel dugc st dung dé tinh toan va thé hién cac do thi ti 18
phan tram cac dong vi khuan khang thuoc va gia tri MIC cua ching.
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3 KET QUA
3.1 Két qua khang sinh do

Két qua khang sinh d6 ctia 196 dong vi khuin khang CHL duoc thtr véi 6 loai
thudc khang sinh thudng ding trong nudi thiy san, nudi gia suc/gia cam va trong y
khoa cho thay sé dong vi khuan chi khang véi CHL 1a rat hiém, chi chiém ti 1& 13
2%. Phan 16n cac dong vi khuan thir nghiém c6 kha ning khang v6i nhiéu loai
khéng sinh. C6 khoang 59% dong vi khuan khang v6i 4 hay 5 loai thude trong d6
c6 CHL (Hinh 1). S6 dong vi khuan khang véi ba loai thudc khang sinh trong d6
c6 CHL 12 16%. Pic biét co dén 18% s6 dong vi khuan khang véi ca 6 loai khang
sinh thtr nghiém.

Céac dong vi khuan khang véi CHL mén cam voi norfloxacin hon so véi cac loai
khang sinh con lai, chi c6 29% dong vi khuan thir nghiém 1a khang voi
norfloxacin. Ti 1& khang thudc cua vi khuan thir nghiém véi tig loai khang sinh
khac kha cao. Co dén 86% khang voéi tetracyline, 79% khang voi
trimethoprim/sulfamethoxazole, 78% khang v6i ampicillin va 57% khang véi
nitrofurantoin (Hinh 2).
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Hinh 1: Ti 1¢ cAc dong vi khuin don khang véi thudc khang sinh CHL hoic khang véi nhiéu
loai khang sinh trong d6 c¢6 CHL
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Hinh 2: Ti 1é cAc dong vi khuin don khéang véi cac loai thudc khang sinh thir nghiém (AM:
ampicillin, F/M: nitrofurantoin, NOR: norfloxacin, TE: tetracyline va SXT:
trimethoprim/sulfamethoxazole)
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Trong sd cac dang da khang voi thude khang sinh, thuong gip nhat 14 tinh khang
v6i 5 loai thudc bao gdm CHL, ampicillin, tetracyline, trimethoprim/
sulfamethoxazole va nitrofurantoin (chiém 18%) hodc khang véi 4 loai khang sinh
bao gdm CHL, ampicillin, tetracyline va trimethoprim/sulfamethoxazole (chiém
16%). Dang khang két hop trong d6 c6 ba loai thudc khang sinh 1a CHL,
ampicillin va tetracyline chiém 46% (Hinh 3).
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Hinh 3: Ti 1é c4c dang da khang thudc ciia vi khuin (CHL: chloramphenicol, AM:
ampicillin, TE: tetracyline, SXT: trimethoprim/sulfamethoxazole va F/M:
nitrofurantoin)

3.2 Két qua MIC

Két qua xac dinh ndng d6 wrc ché tdi thiéu (MIC) cua thube khang sinh CHL 1én
cac dong vi khuan trén dugc bang phuong phap pha loing thudc hai lan trong 6ng
nghiém chira dung dich nudi cay cho thay cé dén 91% cac dong vi khuan cé gia tri
MIC dao dong tir 512 dén >1.024 ppm. Trong d6 c6 55% sé dong vi khuan thir
nghiém co gia tri MIC 1a 512 ppm va 36 % c6 gia tri MIC >1.240 ppm (Hinh 4).
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Hinh 4: Gia tri MIC ciia thuéc khang sinh chloramphenicol 1én cac dong vi khuin thir nghiém
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Nhiing dong vi khuan co tinh khang voi 1-2 loai thudc khang sinh trong do co
CHL thuong c6 gia tri MIC thap hon (p<0,05) so v&i nhitng dong vi khuan khang
tir 3-6 loai khang sinh trong d6 c6 CHL (Hinh 5).
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Hinh 5: Mitc dd khang véi nhiéu loai thuéc khang sinh va MIC cia cac dong vi khuan thir
nghiém

4 THAO LUAN

Cung v6i su tham canh hoa cac ddi teong nudi thuy san cé gia tri kinh té thi van dé
dich bénh ciing trd nén nghiém trong hon. Thudc khang sinh va cac dang hoa chét
dung dé phong tri bénh thuy san ciing xuét hién nhiéu hon va da dang hon. Két qua
khang sinh d6 cho thdy hién tuong da khang & cac dong vi khuan thir nghiém 13
kh& cao. Phan 16n (94%) 1a khang tir 3 loai khang sinh trd 1én trong d6 6 ca thude
khang sinh dung trong y khoa nhu chloramphenicol, ampicillin va tetracyline.
Piéu ndy cho thiy su lam dung thubc khang sinh trong thiy san 13 rat nghiém
trong. Theo bao cédo cua Nguyén Thi Phuong Nga (2004) va Pham Thanh Tuin
(2004) vé tinh hinh st dung thudc khang sinh & cic ving nudi thiy san trong diém
& PBSCL thi da s6 ngudi dan tham gia nudi thity san hiéu biét rat han ché vé cach
dung thudc khang sinh va héa chat sao cho c6 hiéu qua. Ho thuong dung thubc
theo kinh nghiém, theo tai liéu hudng dan vé nudi thiry san va theo khuyén céo cua
can bo ky thuat cila cac cong ty ban thudc va hoa chat. Thube khang sinh thuong
duogc sir dung khong dung nguyén tic nhu sir dung khong dung liu, thay doi nhiéu
loai khang sinh khac nhau khéng dung phuong phap hodc dung phdi hop nhiéu
loai khang sinh v&i nhau khong diing. Pa s6 khong nhén thuc tot vé sy doc hai cta
viéc lam dung thudc khang sinh co thé giy nén hién twong khang thudc anh huéng
dén moi trudng song va strc khoe con ngudi.

C6 18% dong vi khudn thir nghiém c6 tinh khang v6i 5 loai thudc géom CHL,
ampicillin, tetracyline, trimethoprim/sulfamethoxazole va nitrofurantoin va 16%
c6 tinh khang voi 4 loai thuéc gobm CHL, ampicillin, tetracyline va
trimethoprim/sulfamethoxazole. Riéng dang khang két hop ba loai thudc khang
sinh ding tri bénh & ngudi 1a CHL, ampicillin va tetracyline chiém dén 46 %. Qua
két qua MIC cho thay hién tuong da khang voi nhiéu loai khang sinh lai c6 khuynh
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huéng ti 18 thuan vé6i gia tri MIC =512 ppm. Gia tri MIC tbi da ctia CHL 1én cac
chung vi khuan thi nghiém & mic rat cao (> 1.024 ppm) va c6 dén 91% cac dong
vi khuén thtr nghiém c6 gia tri MIC dao dong tir 512 dén >1.024 ppm. Trong do,
c6 55% dong thir nghiém c6 gia tri MIC 1a 512 ppm va 36% dong c6 gia tr1t MIC la
1.240 ppm. Céc s liéu néu trén cho thdy mdi nguy cua viée sir dung thudc khang
sinh khong hop 1y trong thuy san ¢ vung DPBSCL. Theo Wegener et al. (1999) va
Inglis (2000) thi cac chat diét khuan trong d6 c6 khang sinh ¢ thé duoc dua vao
moi truong nudc qua thire an, tu thire an thira ¢6 trén thudc hodc tir san pham bai
tiét ctia vat nudi. Nhimng yeu t6 dic biét nguy hiém cho sy hinh thanh tinh khang
thudc 13 viéc st dung thudc & mirc thap hon liéu dung dé chira tri va su két hop
mdt cach bat hop 1y cac loai thudc khang sinh (Wegener et al., 1999; Inglis, 2000;
Threlfall et al., 2000). Véan dé duoc dat ra 1a 1am sao quan 1y méi trudng nudi ciing
nhu quan ly dich bénh tbt trong diéu kién sir dung that han ché thube khang sinh
cling nhu viéc ap dung nhitng bién phap quan 1y hiéu qua vé sinh thai moi trudng
nham khdong ché nhitng anh hudng do hién tugng khang thudc giy nén.

5 KET LUAN

Mac du nghé nuéi thay san & vung DBSCL moi phat trién manh trong nhirng ndm
gan day nhung viéc sir dung thuoc khang sinh dé phong tri bénh cho cac ddi tuong
nuoi thuy san dang 1a van dé can dugc can nhéc than trong. Két qua nghién ctru vé
tinh don va da khang vé6i thudc khang sinh cho thdy hién tuong don khang chiém ti
1¢ rat thap va phan 16n cic dong vi khuan thir nghiém cé kha ning khang voi 4-6
loai khang sinh. Nhitng dong vi khuan cé tinh khang véi nhiéu loai thudc khéng
sinh thudng co gia tri MIC >512 ppm, cao hon so v&i nhitng dong vi khuan chi
khang voi 1-3 loai thudc khang sinh. Dé ngin ngira su phat tin gen khang thudc
khang sinh trong moi truong va vat nudi cing nhu nguy co hinh thanh tinh da
khang & mam bénh vi khuan gdy bénh ¢ nguoi thi viée dé xuat cac giai phap quan
Iy viée sir dung thude khang sinh trong nuéi thity san ¢6 tinh chat can thiét va cap béch.

LOI CAM TA

Céc tac gia xin chan thanh cdm on sy tai trg vé mit tai chanh cua EU thong qua du an
ASIARESIST dé thyc hién nghién ctru vé vi khuan khang thudc khéng sinh trong nudi
trong thuy san & PBSCL, Viét Nam. Chung t6i ciing xin goi 10i cam on dén cac can bo
nghién ctru ciia Trung tam Quan ly Dich Bénh Thuiy san thuéc Khoa Thuy san da tham
gia thyc hién céc thir nghiém xac dinh tinh khang thubc va MIC.
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