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TOM TAT

Nghién ctru dugc thuc hién véi muc tiéu xac dinh cac dac diém bénh hoc
cam nhiém kép (coinfection/super infection/concurrent infection/dual infection
hay mixed infection) va co ché da khang thudc cta 2 loai vi khuan
Edwardsiella ictaluri va Aeromonas hydrophila gay bénh trén ca tra nu6i tham
canh & Pong bang song Ciu Long (PBSCL). Bang cac k¥ thuat sinh hoa
truyén thong (bao gdm bo kit API 20E) va sinh hoc phan tir (PCR va giai trinh
tu gen), dé tai dd phan 1ap va dinh danh duoc 141 chang vi khuan (gom 67
chung vi khuan E. ictaluri va 74 chang vi khuan A. hydrophila) tir cAc méu ca
tra bénh gan than mu (GTM) va bénh xuét huyét (XH). Trong s cac chung vi
khuan phén 1ap dugc thi c6 22/67 (chiém 32,84%) chung E. ictaluri va 22/74
(chiém 29,73%) ching A. hydrophila c6 ngudn gbc tir ¢4 tra nhiém kép 2 loai
bénh nay. Két qua giai trinh tu gen cho thiy cac ching vi khuan E. ictaluri va
A. hydrophila phan 1ap c6 ty 18 trong ddng véi cac chung vi khuan E. ictaluri
va A. hydrophila trén ngan hang GenBank dao dong tir 99-100% va 98-100%.

Két qua thi nghiém xéac dinh doc lyc va kha ning gy bénh cia cac ching
vi khuan E. ictaluri va A. hydrophila véi mat sb tiém vi khuan tir 102 dén 108
CFU/ca cho théy ca tra sau khi cam nhiém c6 dau hiéu biéu hién bénh dic
trung cua 2 loai vi khuan. Cac ddm tring nho 1i ti xuat hién trén cac co quan
nhu gan, than va ty tang cila ca tra cam nhiém véi vi khuan E. ictaluri; trong
khi d6 cac dau hiéu ctiia bénh XH do vi khuan A. hydrophila gdm mit 15i, cac
d6m XH xuét hién quanh cac vdy, miéng, hdu mén va trong xoang bung ca
bénh thuong c6 dich mau hong. Qua két qua thi nghiém ciing dd xac dinh
duge doc luc va lidu gy chét LDso ctia 4 chung vi khuan E. ictaluri 1ED3,
3ED3, 8ED3 va 10ED3 lan luot 1a 1,58x10%, 1,23x10°, 1,67x10* va 1,19x10°
CFU/mL, trong khi doc luc va lidu gy chét LDso cua 4 chung vi khuan A.
hydrophila 1A3, 2A3, 4A3 va 5A3 lan luot 1a 1,47x10%, 2,37x103, 1,29x10° va
1,52 x10* CFU/mL.

Hai chung 1ED3 va 4A3 c¢6 doc luc cao nhit trong thi nghiém trén duoc
chon gay cam nhiém kép trén ca tra bang phuong phap ngam va tiém. Két qua
thi nghiém cho thiy viéc cam nhiém két hop 2 ching vi khuan nay da 1am gia
tang doc luc gay bénh cua vi khuan. Bénh bdc phat manh voi ty 1€ ca chét &
cac nghiém thire (NT) nhidm kép (ty 16 ca chét tich liy dao dong tir 80% dén
93,33%) cao hon c6 y nghia thong ké (P< 0,05) so voi phuong phap cam
nhiém don. Thoi gian vi khuan gy cé chét trong NT ngam kép 1a 12 gio, sém
hon so véi NT ngam don 2 chang 1ED3 va 4A3 lan luot 12 96 gid va 36 gio.
Ca nhiém kép trong nghién ciru ¢é cac dau hiéu bénh tuong tu véi cac dau
hiéu bénh cua ca nhiém kép ngoai tu nhién va chi yéu 1a cac dau hiéu két hop
ctia 2 loai bénh nay. C4 nhiém kép thudng c6 cac dau hiéu nhu mat 10i, cac
ddm XH xuét hién quanh céc vay, miéng, hau moén, dich mau h@)ng trong
xoang bung va cac dém tring nho li ti xut hién trén cac co quan nhu gan, than



va ty tang. Ngoai ra, két qua nhuém Haematoxylin va Eosin (H&E) cho thiy
c6 sy bién d6i cdu tric té bao va ving mé cla cac co quan nhu gan, than va ty
tang voi cac hién twong thuong xuét hién nhu sung huyét, XH va hoai tir mat
cau tric. Tuy nhién, cau tric té bao va ving md ¢ cac mau da-co va mang cua
c& nhiém kép khong hoic it bi bién doi trong thoi gian theo di thi nghiém.

Két qua thuc hién khang sinh do trén 67 ching E. ictaluri va 74 ching A.
hydrophila cho thy vi khuan E. ictaluri da khang hau hét cac khang sinh véi
ty 1€ cao nhu chloramphenicol (94,03%), florfenicol (94,03%), tetracycline
(92,54%), streptomycin (74,63%), enrofloxacin (71,64%), gentamicin
(46,27%) va norfloxacin (46,27%). Trong khi d6, vi khuan A. hydrophila
khang hoan toan va khang cao véi véi cac khang sinh nhu ampicillin (100%),
amoxicillin  (100%), cefalexin (100%), tetracycline (90,54%), florfenicol
(60,81%) va neomycin (54,05%). Pic biét, qua két qua nghién ctru cho thiy
tat ca cac ching vi khuan E. ictaluri va A. hydrophila phan 1ap duoc déu thé
hién tinh da khang véi nhiéu loai thudc khang sinh. Ngoai ra, két qua luan an
cling cho thdy cac ching vi khuan E. ictaluri va A. hydrophila trong nghién
ctru thuong xuyén tiép xuc v6i khang sinh trong moi truong nudi ca tra véi chi
s6 da khang (MAR) ¢ céc dia diém thu mau déu 16n hon 0,2.

Nghién ciru da xéac dinh cac yéu t6 di truyén lién quan dén co ché da
khang thudc cua vi khuan nhu sy hién dién cua céc integron nhom 1 ¢ 2 loai vi
khuan A. hydrophila va E. ictaluri véi ty 1¢ 1an luot 1a 51,35% va 35,82%. Sir
dung k¥ thuat PCR va giai trinh tu gen, luan 4n di xac dinh nhiéu ving gen
cassette md hdéa cho cac enzyme dihydrofolate reductase, aminoglycoside
adenyltransferase, aminoglycoside N(6')-acetyltransferase va [-lactamase
khang lai nhiéu loai khang sinh khéc nhau & 2 loai vi khuan A. hydrophila va
E. ictaluri. Ngoai ra, sy hién dién cua cac gen khang tetracyline nhu tetA,
tetB,, tetC, tetG, tetK va tetS da duoc phat hién & 2 loai vi khudn A.
hydrophila va E. ictaluri véi ty 1€ lan luot 1a 82,5%, 8,75%, 31,25%, 33,75%,
8,75% va 7,5%; trong khi tin s6 xuat hién cac gen khang florfenicol 1a 72,5%
va 87,5%. Bén canh d6, két qua nghién ciru cho thay vi khuan A. hydrophila
va E. ictaluri c6 kha ning truyén gen khang thudc cta chung sang vi khuén E.
coli trong mdi truong ao nudi ca tra. Tuy nhién, giita cac ching vi khuan A.
hydrophila va E. ictaluri khong c6 kha nang tiép hop va truyén gen khang
thudc cho nhau.

Tu khoa: Aeromonas hydrophila, ca tra, Edwardsiella ictaluri, integron, su
khang thudc.



SUMMARY

This study was carried out to determine the experimentally pathological
characteristics of coinfected fish and identify the molecular elements related to
mechanism of multiple antimicrobial resistance in E. ictaluri and A.
hydrophila cause diseases on intensively cultured striped catfish in the
Mekong Delta. By using conventional biochemical tests (including the API
20E identification kit) and molecular biology techniques (PCR and gene
sequencing), total of 141 strains of E. ictaluri and A. hydrophila from bacillary
necrosis of Pangasius and hemorrhagic infected fish samples were isolated
and identified. In which, there were 67 E. ictaluri and 74 A. hydrophila strains.
Among these, there were 22/67 (32.84%) strains of E. ictaluri and 22/74
(29.73%) strains of A. hydrophila recovered from fish samples infected by
both diseases. The gene sequencing results showed that the similarity of
isolated bacterial sequence with the reference sequences in the GenBank
ranged from 99 to 100% for E. ictaluri and from 98 to 100% for A. hydrophila
strains.

The virulence and pathogenicity of E. ictaluri and A. hydrophila strains
were evaluated by intraperitoneal injection with 0.1 mL/fish at bacterial
densities from 102 to 108 CFU/fish. The results showed that the moribund fish
displayed typical clinical signs of single bacterial infection. Tiny white spots
appeared on internal organs such as livers, kidneys and spleens of fish exposed
to E. ictaluri. Meanwhile, the exophthalmic eyes and petechial spots appeared
around the fins, mouth, anus and pinkish fluid in abdominal cavity were also
recorded in hemorrhagic disease infected fish by A. hydrophila. The virulence
and LDsp values of four strains of E. ictaluri (1ED3, 3ED3, 8ED3 and 10ED3)
were 1.58x10%, 1.23x10°, 1.67x10% and 1.19x10° CFU/mL, respectively; while
the virulence and LDso values of four strains of A. hydrophila (1A3, 2A3, 4A3
and 5A3) were 1.47x10% 2.37x10% 1.29x10° and 1.52x10* CFU/mL,
respectively.

Two isolates (1ED3 and 4A3) with the highest virulence were chosen to
conduct coinfection experiments by immersion and injection methods. The
results indicated that concurrent infection of two bacterial species significantly
increased the virulence of bacteria, compared to single bacterial infection.
Severe disease outbreak with high mortality was also observed in dual-
infection experiment (cumulative mortality percentage in concurrent infection
test ranged from 80% to 93.33%), which were statistically significantly higher
than single injection. The duration that caused fish mortality in the mixed
infection test using immersion method was 12 hours which was shorter than
single infection by separate immersion of 1ED3 (96 hours) and 4A3 (36
hours). The clinical and gross signs of experimentally co-infected fish were
similar to those of natural co-infected fish. The typical signs of diseased fish
included bulging eyes, petechial hemorrhages around the fins, mouth, anus,



and pinkish fluid in abdominal cavity and tiny white spots in the internal
organs such as livers, kidneys, and spleens. Additionally, Haematoxylin and
Eosin (H&E) staining results also showed histopathological changes in tissues
of organs such as the livers, kidneys and spleens with the phenomenon of
congestion, hemorrhage and structural lose necrosis. However, the structural
changes strongly took place in the liver, kidney and spleen tissues, whereas
muscles-skins and gills of infected fish were significantly not or less affected
through the whole experiment.

The antimicrobial susceptibility testing results of 67 strains of E. ictaluri
and 74 strains of A. hydrophila displayed that most of E. ictaluri strains were
relatively highly resistant to chloramphenicol (94.03%), florfenicol (94.03%),
tetracycline (92.54%), streptomycin (74.63%), enrofloxacin (71.64%),
gentamicin (46.27%) and norfloxacin (46.27%). Meanwhile, A. hydrophila
was relatively high resistant to tetracycline (90.54%), florfenicol (60.81%) and
neomycin (54.05%) and completely resistant to ampicillin, amoxicillin,
cefalexin and trimethoprim/sulfamethoxazole. Particularly, all of two bacterial
strains in this study expressed multiple drug resistance. Besides, this research
found that the bacterial strains frequently exposed to antibiotics had the MAR
index (multiple antibiotic resistance) greater than 0.2 in all sampling sites.

This study detected genetic elements related to the mechanisms of multi-
drug resistance of E. ictaluri and A. hydrophila such as the presence of class 1
integrons with the ratio of 51.35% and 35.82%, respectively. Using PCR
technique and gene sequencing, the study identified many different gene
cassette regions encoding to dihydrofolate reductase, aminoglycoside
adenyltransferase, aminoglycoside N(6')-acetyltransferase and [-lactamase
enzymes resistant to different antibiotics in both bacterial species.
Furthermore, this research found the presence of tetracycline resistance genes
such as tetA, tetB, tetC, tetG, tetK and tetS of two bacterial species with the
ratio of 82.5%, 8.75%, 31.25%, 33.75%, 8.75% and 7.5%, respectively; while
the frequency of occurrence of florfenicol resistance gene in A. hydrophila and
E. ictaluri was 72.5% and 87.5%, respectively. Besides, this study
demonstrated that A. hydrophila and E. ictaluri strains were capable of
transferring their resistance genes into E. coli collected from catfish aquatic
environment. However, conjugation and transferability of drug resistance
genes between A. hydrophila and E. ictaluri were not found in this research.

Keywords: Aeromonas hydrophila, antibiotic resistance, Edwardsiella
ictaluri, integron, striped catfish.
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Chuwong I. GIOI THIEU
1.1 Tinh cép thiét ciia luin an

Ca tra (Pangasianodon hypophthalmus) la 1 trong nhitng loai ca da tron
nudc ngot co gid tri kinh té cao duoc nudi phd bién & PBSCL (Phan et al.,
2009). Tuy nhién, trong nhitng nim gan day, viéc san xuat va tiéu thy ca tra
dang phai d6i mat voi nhiéu kho khin va thach thirc do gia ca bap bénh, thi
truong xuét khau khong 6n dinh va viéc thim canh hoa v&i mat sd nudi cao da
lam cho bénh trén ca xay ra thuong xuyén hon (Dung et al., 2008; Le and
Cheong, 2010). Nhiéu tac nhan giy bénh (chu yéu 1 cac bénh do vi khudn va
ky sinh tring (KST) xuat hién trén ca tra nudi & PBSCL da dugc bao céo
(Crumlish et al., 2002; Dung et al., 2008; Nguyén Thi Thu Héng va ctv., 2008;
Ly et al., 2009; Nguyén Thi Thu Hang va Dang Thi Hoang Oanh, 2012; Tir
Thanh Dung va ctv., 2012). Pic biét, cac két qua nghién ctru gan day da xéac
dinh 2 loai vi khuan gy bénh pho bién va giy thiét hai 16n cho nghé nuéi ca
tra 13 bénh GTM do vi khuan E. ictaluri (Crumlish et al., 2002; Tur Thanh
Dung va ctv., 2004) va bénh XH do vi khuan A. hydrophila (Ly et al., 2009;
Crumlish et al., 2010). Pay 14 2 bénh c6 thé xay ra trén ca tra ¢ tit ca cic giai
doan nudi véi ty 1¢ hao hut c6 thé 1én dén 90% (Tir Thanh Dung va ctv., 2015).

Cho dén nay, khang sinh van 1a giai phap chu yéu dé kiém soat 2 bénh
nay. Tuy nhién, viéc sir dung qua nhiéu thudc khang sinh (Nguyén Chinh,
2005; Nguyén Qubc Thinh va ctv., 2014; Phu et al., 2015) la 1 thach thire
khong nho dang dit ra cho nghé nudi ca tra & DPBSCL do nhiéu béo cao cho
thiy viéc ton du cua khang sinh trong thuc phdm va van dé khang thudc cua vi
khuan (Cabello, 2006; Sarter et al., 2007; Akinbowale et al., 2007). Céc
nghién ciru gan day cho thay 2 loai vi khuan E. ictaluri va A. hydrophila gay
bénh trén cé tra da khang voi nhiéu loai khang sinh sir dung trong nudi trong
thay san (NTTS) (Crumlish et al., 2002; Dung et al., 2008; Tur Thanh Dung va
ctv., 2010). Ngoai ra, vi khuan khang thubc c6 thé 13 ngudn dé truyén va phat
tan cac gen khang thudc cua chiing cho céc loai vi khuan khéac (van Elsas and
Bailey, 2002; Heuer et al., 2009; Aminov, 2011; Marshall and Levy, 2011,
Van Meervenne et al., 2012), dic biét 1a cac loai vi khudn c6 tiém ning, nguy
co gy bénh cho con ngudi nhu vi khuan Escherichia coli, Aeromonas sp. va
Pseudomonas sp. (DePaola et al., 1995; Dung et al., 2009; Nguyen et al.,
2014). Piéu nay c6 thé anh hudng truc tiép hodc gian tiép dén sirc khoe ngudi
tiéu dung.


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V78-461X83B-1&_user=794998&_coverDate=07%2F03%2F2002&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000043466&_version=1&_urlVersion=0&_userid=794998&md5=20587ecb576a354f6a9037b3617ffed1#bib22#b

Bén canh d6, ngudi nudi con sir dung két hop nhiéu loai khang sinh (Phu
et al., 2015) dé diéu tri bénh trén ca tra din dén hién twong da khang thudc
(multi-drug resistance/multiple antibiotic resistance) cua vi khuan (khang it
nhat 2 hoic 3 loai khang sinh trd 1én) (McPhearson et al., 1991; DePaola et
al., 1995; Sarter et al., 2007). Két qua nghién ctru ctia Dung et al. (2008) da
xac dinh 73% vi khuan E. ictaluri phan 14p tir c4 tra bénh biéu hién su da
khang thudc. Trong khi d6, nghién ctru cia Pham Thanh Huong va ctv. (2010)
cho thiy c6 dén 96% vi khuan E. ictaluri va 23% vi khuan A. hydrophila thé
hién su da khang. Hau qua cua trinh trang vi khuan da khang thudc din dén
viéc diéu tri trd nén kho khan va kém hiéu qua do lidu luong khang sinh st
dung ting va thoi gian diéu tri kéo dai hon (Phu et al., 2015).

Dic biét, trong vai ndm try lai day hién twong nhiém kép xuat hién rat
pho bién trén cac dong vat thiry san (DVTS): vat chu bi nhiém 2 hay nhiéu tac
nhan giy bénh khac nhau va mdi tic nhan cing anh hudng co6 hai dén vat chi
(Bakaletz, 2004; Kotob et al., 2016). Trén ca tra nuéi 6 DPBSCL thi hi¢n tugng
nhiém kép 2 loai vi khuan E. ictaluri va A. hydrophila da gay nhiéu thiét hai
va ton that cho ngudi nudi do ty 18 ca chét cao di dugc Crumlish and Dung
(2002) ghi nhan. Két qua nghién cru ciia Nusbaum and Morrison (2002) cho
thay c4 nheo My (Ictalurus punctatus, Rafinesque) khi bi nhiém vi khuan A.
hydrophila chua biéu hién bénh nhung bénh s& boc phat manh khi ¢4 nhiém
thém vi khuan E. ictaluri. Hién nay, viéc chan doan bénh trén ca cua nguoi
nudi chii yéu dya vao cac dau hiéu biéu hién 1am sang thudng hay xuat hién
hodc glri miu xét nghiém. Piéu nay khong thé dap ting duoc yéu cau diéu tri
khi bénh bung phat do phai mét thoi gian xét nghiém hodc do viéc chan doan
sai tac nhan gay bénh Vi cac dau hiéu bénh ngoai tu nhién thuong giéng nhau
c¢6 thé do 1 hodc nhiéu tic nhan cing gay bénh.

Do d6, dé nganh nuodi ca tra tham canh & PBSCL phét trién bén viing thi
viéc tim ra CAC giai phap kiém soét, quan 1y dich bénh va cudi cung 13 dua ra
cac bién phap hiéu qua trong viéc phong va tri doi voi 2 loai vi khuan E.
ictaluri va A. hydrophila trén c4 tra 1a rat can thiét. Dé thuc hién dugc diéu do,
trwde hét can phai co nhiing kién thire vé dic diém bénh hoc do 2 loai vi khuan
nay cung gy bénh trén ca tra. Ngoai ra, co ché da khang thudc cia 2 l0ai Vi
khuéan ciing can dugc 1am sang to nham quan 1y va sir dung khang sinh hiéu
qua va an toan hon. Cho dén nay, vi¢c nghién ctru cac dac diém bénh hoc
nhiém don va hién tuong khang thudc ciia 2 loai vi khudn trén da dugc thuc
hién boi nhiéu tac gia (Ferguson et al., 2001; Pang Thi Hoang Oanh va
Nguyén Thanh Phuong, 2009; Ding Thuy Mai Thy va Ding Thi Hoang Oanh,
2010; Nguyén Thién Nam va ctv., 2010). Tuy nhién, cac thong tin vé bénh hoc



c4 tra nhiém kép va cac diac diém phan tir lién quan dén co ché da khang thudc
ctia 2 loai vi khuén trén chua duoc nghién ciru ¢ nude ta. Xuét phat tir thuc té
trén, dé tai: “Nghién ctru dic diém bénh hoc va co ché da khang thudc caa
hai loai vi khuan Edwardsiella ictaluri va Aeromonas hydrophila gay bénh
trén ca tra (Pangasianodon hypophthalmus) nudi tham canh é Pong bing
song Ciru Long” duoc thuc hién.

1.2 Muc tiéu cta ludn an

Xéc dinh duge 1 s6 dac diém bénh hoc cam nhiém kép 2 loai vi khuén E.
ictaluri va A. hydrophila gay bénh trén ca tra nu6i thim canh ¢ PBSCL nhim
lam co s& cho viée phat hién va chan doén bénh.

Xac dinh duoc co ché da khang thudc cua 2 loai vi khuan E. ictaluri va
A. hydrophila nham muc dich kiém soét, quan 1y va sir dung khang sinh hiéu
qua trén cac ao nudi ca tra & PBSCL.

1.3 N§i dung nghién ciru

bé dat dugc 2 muc tiéu trén, nghién ctru da thuc hién cac ndi dung sau:

Phan lap va dinh danh vi khuan E. ictaluri va A. hydrophila gay bénh
GTM va XH trén céa tra nudi tham canh & 1 sé tinh DPBSCL. Ngoai ra, dé tai
con phan 1ap cac chung vi khuan E. coli tir rudt va nude ao nudi ca tra dé khao
sat kha nang tiép hop va truyén gen khang thudc cua 2 loai vi khuan E. ictaluri
va A. hydrophila déi véi vi khuan nay.

Nghién ctru 1 s6 ddc diém bénh hoc (ddu hiéu biéu hién bénh, thoi gian
vi khuan gy bénh, ty 1 ca chét va cac dic diém mo bénh hoc) cam nhiém kép
2 loai vi khuan E. ictaluri va A. hydrophila.

Khao st tinh nhay cam khang sinh va hién tuong da khang thudc cua cac
chung vi khuan E. ictaluri va A. hydrophila phan 1ap tir c4 tra bénh.

Nghién ctru cac dic diém phan tir lién quan dén co ché da khang thudc
ctia vi khuan nhu x4c dinh sy hién dién céac integron nhom 1, 2 va 3; su hi¢n
dién cua cac plasmid khang thudc va xac dinh 1 sd gen khang thudc khang
sinh & 2 loai vi khuan nay.

Khao sat kha nang tiép hop va trao d6i gen khang thudc cia 2 10ai Vi
khuén E. ictaluri va A. hydrophila vé&i vi khuan E. coli ciing nhu kha nang tiép
hop va trao d6i gen khang thudc cia 2 loai vi khuan nay véi nhau.

1.4 Pham vi nghién ctru va gi¢i han cia luan an

Nghién ctru chi phéan 1ap cac chung vi khuan E. ictaluri va A. hydrophila
tlr cac co quan gan, than va ty tang ctia ca tra bénh GTM va XH hodc ca nhiém
kép 2 bénh nay ¢ 1 s tinh c6 dién tich va san lugng nudi tham canh 1én cua



ving PBSCL ma khong phén 1ap 2 loai vi khuan nay tir méi truong ao nudi ca
tra (nude va bun).

Dé tai chi khao sat doc luc cua 4 chung vi khuén E. ictaluri va 4 ching vi
khuan A. hydrophila dai dién cho cac chung vi khuin dugc phan lap & cac
viing nudi cé tra khac nhau ctia PBSCL c¢6 s6 lugng ca nhiém bénh va ty 18
chét cao va chi thuc hién thi nghiém cam nhiém kép trén 2 ching c6 doc luc
cao nhit. Thém vao d6, luan an chi khao sat sy hién dién cia céc integron
nhom 1, 2 va 3 (lién quan dén kiéu hinh khang thudc khang sinh cua vi khuan)
ma khong xac dinh cac integron nhom 4 va 5 do cac intergron nhém 4 va 5
khéng phd bién nhu cac integron nhdm 1, 2 va 3.

Ngoai ra, nghién ctu chi xac dinh sy hién dién cua cdc gen khang
tetracycline va florfenicol (ddy 1a 2 trong sd nhiéu loai khang sinh duoc st
dung pho bién trudc day ciing nhu ¢ thoi diém hién tai trong cac ao nudi ca tra
o BBSCL).

1.5 Nhirng dong gép méi ciia ludn an

Luan an gop phan cung cap cac thong tin quan trong vé cac dic diém
bénh hoc ciia viéc nhiém kép 2 loai vi khuan E. ictaluri va A. hydrophila trén
c4 tra nudi & PBSCL nhu thoi gian vi khuan giy bénh, ty 16 ca chét va cac dic
diém bénh hoc & muc dai thé va vi thé nhu cac dau hiéu biéu hién bénh (bén
ngodi va bén trong) va cac bién doi vé mit moé bénh hoc cua 1 sé co quan ca
bénh.

Cung céip cac thong tin moi vé tinh nhay cam khang sinh, dac biét 1a hién
trang da khang thubc cua 2 loai vi khuan E. ictaluri va A. hydrophila giy bénh
trén cé tra nudéi @ PBSCL. Ngoai ra, ludn 4n con cung cap cac thong tin lién
quan dén kha ning khang thudc khang sinh cua 2 loai vi khuan trén & mac do
phan tir nhu x4c dinh 1 s6 gen khang tetracycline (tetA, tetB, tetC, tetG, tetK
va tetS), florfenicol va sulfonamide (sull, sul2 va sul3) ma cac nghién ctru
trude ddy chi yéu tap trung vao kiéu hinh khang thudc cua vi khuan.

Luan 4n gép phan lam sang to co ché da khang thudc & mirc phén tir cia
2 loai vi khuan E. ictaluri va A. hydrophila nhu xac dinh su hién dién cia cac
plasmid khang thudc, cic integron nhém 1 cling nhu xac dinh dugc céc ving
gen cassette ciia vi khuan mi héa cho cac gen khang thudc khac nhau ma cac
nghién ctru trude day trong va ngoai nude chua dé cap dén. Ngoai ra, két qua
nghién ctru ctia ludn an cho thay 2 loai vi khuan E. ictaluri va A. hydrophila c6
kha ning tiép hop va truyén gen khang thudc cho vi khuan vi khuan E. coli
thong qua cac plasmid va integron. Tuy nhién, giita 2 loai vi khuan nay thi
khong c6 kha nang tiép hop va trao ddi gen khang thudc v6i nhau.



1.6 Y nghia thyec tién ciia luin an

Nghién ctru dac diém bénh hoc cam nhiém kép 2 loai vi khuén nay la co
s& VA tién dé cho cac nghién ciru tiép theo trong viée tim ra cc giai phap kiém
soat, quan 1y dich bénh va cudi ciung 13 dwa ra cic bién phap phong tri bénh
GTM va bénh XH trén cé tra hiéu qua va an toan. Dic biét, két qua cua nghién
ciru nay 1a co s& khoa hoc dé ung dung cong nghé cao cho viéc san xuét
vaccine da gia co thé phong cung lic 2 loai vi khuan nguy hiém nay trén cé tra
trong tuong lai.

Céc thong tin vé tinh nhay cam khang sinh va hién trang da khang thudc
ctia 2 loai vi khuan E. ictaluri va A. hydrophila gay bénh trén ca tra giup nguoi
nudi ca co thé lua chon khang sinh thich hop trong viéc diéu tri bénh do 2 loai
vi khuan nay 1 cach hiéu qua va sé& tiét kiém duoc chi phi diéu tri, gop phan
nang cao thu nhdp cho nguoi nuoi.

Viéc 1am sang t6 ban chat phan tir ciia co ché da khang thudc, hién tuong
khang thudc khang sinh duoc truyén qua integron va plasmid cua vi khuan,
kha nang tiép hop va truyén gen khang thudc cta 2 loai vi khuan nay véi vi
khuan E. coli va giira 2 loai vi khuan nay v&i nhau sé gitp cho cac nha khoa
hoc va co quan quan 1y thudc khang sinh c6 cac giai phap tuong lai dé ngin
chan va kiém soat su bung phat manh mé hién tuong khang thudc cua vi
khuan hién nay nham hudng dén viéc san xuat ca tra an toan va bén viing.



Chuwong II. LUQC KHAO TAI LIEU

2.1 Tinh hinh san xuit va tiéu thu ca tra nu6i ¥ PBSCL

Nghé nudi cé tra thuong phim & DPBSCL bét dau xuét hién tir nhitng ndm
ctia thap nién 1950 v6i quy mod nho va ca nudi chi yéu 1a dua vao ngudn cé
gidng san c6 trong ty nhién (Nguyén Thanh Phwong va ctv., 2015). Tuy nhién,
tir cudi thap nién 1990 nghé nudi ca tra da phat trién vuot bac do sy thanh
cong trong viéc san xuit giébng nhan tao loai c4 ndy cing voi cac hé thong va
phuong phép nudi da dang nhu tir nudi ding quang, nudi bé cho dén nudi
trong ao dat (Phan et al., 2009). Theo bao cao cua Phan et al. (2009) thi ca tra
dat san luong ky luc 683 nghin tin vé&i gid tri xudt khau hon 645 triéu do la
My¥ vao nam 2007, dén nim 2010 thi san luong cé tra 1a 1.141.000 tan va dat
kim ngach xuat khau khoang 1,4 ti d6 la My (De Silva and Phuong, 2011).
Trong 10 nim, tir ndm 1997 dén 2007 duoc xem 13 giai doan hoang kim cua
nghé nudi ca tra véi dién tich nudi ting 8 lan (tir 1.250 ha 1én hon 9.000 ha),
san lugng cé tra thuong pham ting 45 lan (tr 22.500 tan 1én hon 1.200.000
tan) va gia tri xuat kKhau tang 50 lan (tir 19,7 triéu do la My Ién dén 979.036
triu d6 la My) (Phuong and Oanh, 2010). Hinh 2.1 trinh bay chi tiét san
luong va kim ngach xuét khau ca tra cia PBSCL giai doan 1997-2014.

Mot trong nhitng nguyén nhan lam dién tich va san lugng cé tra &
DPBSCL ting cao 1a do ching c6 kha ning thich nghi t6t voi diéu kién moi
truong, khi hau khic nghiét va dic biét chung 13 loai ca rat thich hop sinh
trudng cua ving nay (PO Thi Thanh Huong va ctv., 2015). Ngoai ra, cé tra co
thit ngon va dugc wa chudng bdi nguoi tiéu dung cta nhiéu nudc trén thé giéi.
Hién tai, ca tra dd dugc nudi thAm canh & hau hét cac tinh & DPBSCL, trong do
An Giang, Pong Thap va Can Tho 1a cac tinh c6 dién tich va san luong cé tra
16n nhét ciia ving (Phan et al., 2009). Theo b&o céo thi phan 16n (trén 90%)
san lugng ca tra nudi ¢ nude ta duoc ché bién va xuat khau (De Silva and
Phuong, 2011). Hi¢n tai, cé tra nudc ta da dugc xuét khau sang hon 180 quéc
gia va ving lanh tho trén thé gigi (Nguyén Thanh Phuong va ctv., 2015).
Trong nhirng nim gan day, viéc san xuit va tiéu thu ca tra & DPBSCL mic du
gip nhiéu kho khin do gia nguyén liéu giam nhung dién tich va san luong ca
tra van duy tri & muic cao, theo d6 dién tich nuoi hién nay khoang 5.100 ha,
san lugng nudi dao dong tur 1,1-1,2 triéu tan/nam va kim ngach xuét khau dat
khoang 1,8 ti d6 la My /nim (Nguyén Thanh Phuong va ctv., 2015).
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Hinh 2.1: San lwong va kim ngach xuat khau c4 tra cia DPBSCL giai doan
1997-2014 (Nguyén Thanh Phuong va ctv., 2015).

2.2 Mot s6 bénh thwong gip trén ca tra nudi thim canh & PBSCL

2.2.1 Bénh do KST

Céac bénh do KST giy ra ciing thudng hay xuét hién trén ca tra nudi &
DBSCL (Dung et al., 2008). Trén ca tra, KST thuong hay ky sinh trén da, vay,
mang, hdc mili va xoang miéng cia c4 1am cho ca kho thd, bé an, sinh truong
cham va stc dé& khang giam (Nguyén Thi Thu Hing va ctv., 2008). O giai
doan ca bot va ca huong néu nudi mat do day, co thé c4 con non nén thuong
c6 cudng d6 va ty 18 cam nhiém cao va gay thiét hai 16n cho san xuat (Dung et
al., 2008; Nguyén Thi Thu Hang va Pang Thi Hoang Oanh, 2012). Két qua
diéu tra ctia Phan et al. (2009) cho thiy trén 80% cé tra nhiém KST trong qué
trinh nudi (Hinh 2.2). Nghién ctru ciia Nguyén Thi Thu Hang va ctv. (2008) da
xac dinh 19 loai KST (gom 13 loai noi ky sinh va 6 loai ngoai ky sinh) xuat
hién trén cac hé thong nudi ca tra nudi tham canh & An Giang, trong khi d6 két
qua diéu tra vé thanh phan KST trén c4 tra & Pong Thap cua Vii Dang Ha
Quyén va ctv. (2014) di xac dinh 9 loai KST (gém 7 loai ndi ky sinh va 2 loai
ngoai ky sinh).

Nhin chung, qua cac két qua nghién ctru trén cho thay céc loai KST phd
bién duogc tim thiy trén ca tra nuéi & PBSCL gom nhém thich bao tir tring
Myxozoa (Myxobolus va Henneguya); vi bao tir trung (Microsporidium); trung
banh xe hay trung mat troi (Trichodina); trung qua dua (Ichthyophthirius), san
la 16 moc (Dactylogyrus), trung loa ken (Apiosoma), trung roi (Trypanosoma),
tring I16ng (Balantidium) va nhom Epistylis (Dung et al., 2008; Nguyén Thi
Thu Hang va Dang Thi Hoang Oanh, 2012; Phu et al., 2015). Gan day, nghién



ctru ciia Nguyén Thi Thu Hang va Piang Thi Hoang Oanh (2016) ciing da xac
dinh vi bao tur trung 1a tac nhan gay bénh “gao” trén ca tra.
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Hinh 2.2: Céc loai bénh phd bién trén ca tra nuéi ¢ PBSCL (Phan et al.,
2009).
2.2.2 Bénh do tic nhan vi khuan
2.2.2.1 Bénh GTM do vi khuan E. ictaluri
a. Phan loai va dic diém sinh hoc ciia vi khuin E. ictaluri

Vi khuén E. ictaluri thudc gidng Edwardsiella, ho Enterbacteriaceae, bo
Enterobacteriales, lop Gammaproteobacteria va nganh Proteobacteria
(Abbott and Janda, 2006). Giéng Edwardsiella 1an dau tién dugc mo ta vao
nam 1965 bai Ewing et al. (1965). Trong gidng nay, ngoai vi khuan E. ictaluri
con ¢ 2 loai khéc 1a E. hoshinae va E. tarda (Sakazaki, 2001). Cho dén nay,
nhiéu bao cao cho thay 2 loai vi khuan E. ictaluri va E. tarda la cac tac nhan
gy bénh nguy hiém cho nhiéu loai c4 va anh huéng nghiém trong cho nganh
cong nghiép NTTS cua nhiéu nudc trén thé gisi (Crumlish et al., 2002; Yuasa
et al., 2003; Yamada and Wakabayashi, 1999; Sakai et al., 2009; Shetty et al.,
2014). Trong khi @6, vi khuan E. hoshinae duoc bao cdo 1a chi giy bénh trén
cac loai bo sat va chim (Grimont et al., 1980).

E. ictaluri thuéc nhom vi khuan Gram &m, hinh que, kich thudc bién d6i
tr 1,2-1,5 x 0,4-0,6 um (Waltman et al., 1986; Ye et al., 2009). Vi khuan E.
ictaluri c6 thé phét trién trén cdc moi truong dinh dudng khic nhau nhu moi
treong MacConkey agar (MCK), tryptic soy agar (TSA), brain heart infusion
agar (BHIA) va thioglycollate (THIO) (Shotts and Waltman, 1990). Vi khuan
phat trién cham trén cic méi truong nhu TSA hay BHIA, sau 48 gio ciy

(mm)



Khuan lac c6 dang hinh tron, kich thuéc twong ddi nho (dwdng kinh dao dong
tir 1-2 mm). Vi khuan c6 kha ning di dong yéu, khong sinh bao tir, yém khi
tuy tién, Ién men trong moi truong glucose, phan ing catalase duong tinh, am
tinh trong phan Gng oxidase (Bang 2.1). Chling phat trién tt & 28°C va ting
treong cham hoac khong tang truong ¢ 37°C (Hawke et al., 1981; Waltman et
al., 1986). Nhin chung, vi khuan E. ictaluri c6 1 s dic diém sinh hoa giéng
v6i vi khuan E. tarda. Tuy nhién, vi khuan E. ictaluri cho phan tGng indole va
H2S am tinh, trong khi vi khuan E. tarda cho phan ung duong tinh véi indole
va H.S (Abbott and Janda, 2006).

Bang 2.1: Mot sb dic diém hinh thai, sinh ly va sinh héa cta vi khuan E.
ictaluri

TT Chi tiéu Dic diém” TT Chi tiéu Pic diém”
1 Gram - 11 Nitrate +
2  Hinh dang Que 12 Phan tmg VP -
3 Didong + 13 Thuy phan gelatin -
4  Oxidase - 14 Sinh indole -
5 Catalase + 15 Sinh H2S -
6 Phan tng O/F +/+ 16 Glucose +
7 Arginine - 17 Xylose -
8 Lysine + 18 Arabinose -
9  Ornithine + 19 Sucrose -
10 Citrate - 20 Manitol -

- am tinh; +: duong tinh; O/F (oxidation/fermentation): phan ing oxid hoéa va lén men dwong
glucose; VP: Voges-Proskauer (phdn g sinh acetoin); ™ duoc tong hop tir Hawke et al. (1981) va
Waltman et al. (1986).

b. Phé loai cam nhiém caia vi khuin E. ictaluri

Vi khuan E. ictaluri 1an dau tién dugc phan lap boi Hawke vao nam 1979
trén ca nheo My nhiém bénh ESC (Enteric Septicemia of Catfish: nhiém trung
mau” (Hawke, 1979). Tuy nhién, dén nim 1981 tac nhan giy bénh nady mai
duoc dinh danh 1a vi khuan E. ictaluri (Hawke et al., 1981). Bénh ESC anh
hudng trén 60% cac trai nudi va hang nam thiét hai cho nganh cong nghiép
nudi ca da tron & My hang chuc triéu d6 la My (Wagner et al., 2002;
Shoemaker et al., 2009). Trén ca tra, bénh GTM hay bénh BNP (Bacillary
Necrosis of Pangasius) do vi khuan E. ictaluri con duoc goi 1a bénh ma gan,
bénh trang gan hay bénh ung thu gan. Vi khuan E. ictaluri chii yéu xuat hién
trén c tra (thinh thoang xuét hién trén ca basa) va gay chét ca véi ty 1¢ rat cao
(Crumlish et al., 2002; Nguyén Qudc Thinh va ctv., 2004; Tir Thanh Dung va
ctv., 2015), dic biét bénh giy hao hut 16n & giai doan ca gidng (ty 1& chét c6
thé 1én dén 90%) va trén ca tra nuodi thuong pham (ty 1é chét co thé 1én dén
50%) (Nguyén Hitu Thinh va Truong Thanh Loan, 2007). Theo Phan et al.
(2009) thi bénh xuit hién trén tit ca cac giai doan phat trién cua ca, thuong



bung phat manh mé& vao mua 1ii va cao diém vao thang 6 va 7 (Hinh 2.2). Tuy
nhién, trong nhitng nim gan day thi bénh nay xuét hién trén ca tra hau nhu
quanh nam. Trong 1 vu nudi, bénh GTM c6 thé xuat hién tir 3-5 1an (Tt Thanh
Dung va ctv., 2015).

Cho dén nay, ngoai c& nheo va ca tra Viét thi vi khuan E. ictaluri dugc
bao c4o 1a xaAm nhiém va gay bénh trén nhiéu loai ca da tron khéc nhu ¢ nheo
nau (Silurus glanis) & Chau Au va My (Hawke et al., 1981; Plumb and Hilge,
1987; Iwanowicz et al., 2006), c& nheo tring (Ameiurus catus) & My (Hawke
et al., 1981), ca tré tring (Clarius batrachus) & Thai Lan (Kasornchandra,
1987), ca Noturus gyrinus ¢ My (Klesius et al., 2003), ca tra ¢ Indonesia va
Thai Lan (Yuasa et al., 2003; Dong et al., 2015). Gan day, vi khuan E. ictaluri
dugc bao cao 1a xuat hién va gay bénh ddm do (red sores) trén ca Bo den
(Pelteobagrus fulvidraco) (Ye et al., 2009; Liu et al., 2010; Yi et al., 2010) va
ca Silurus soldatovi meridionalis & Trung Quéc (Geng and Wang, 2013), cé&
lai (hybrid catfish) cuia loai Clarias macrocephalus (Gunther) va Clarias
gariepinus (Burchell) ¢ Thai Lan (Suanyuk et al., 2014). Ngoai ra, cac loai ca
khac ciing dugc ghi nhan sy xAm nhiém cia vi khuan nay nhu ca hoi van
(Oncorhynchus myliss) ¢ Tho Nhi Ky (Keskin et al., 2004), ca ayu
(Plecoglossus altivelis) ¢ Nhat (Sakai et al., 2008; Hassan et al., 2012), ca r6é
phi van (Oreochromis niloticus) ¢ Basseterre, St. Kitts (Soto et al., 2012) va
ca ngya van (Danio rerio) & My (Petrie-Hansen, 2007; Hawke et al., 2013).

c. Puong lay truyén va dau hiéu bénh do vi khuan E. ictaluri

Nhiéu nghién ctru cho thy vi khuan E. ictaluri ¢ thé xam nhiém vao vat
chi qua nhiéu con duong khac nhau. Nghién ctru ciia Morrison and Plumb
(1994) cho thdy miii 12 con duong dé vi khuan E. ictaluri xdm nhiém vao c4,
trong khi cac nghién ciru khic cho thdy vi khuan E. ictaluri xam nhiém vao ca
qua mang va duong tiéu hoa (Miyazaki and Plumb, 1985; Shotts et al., 1986;
Newton et al., 1989; Baldwin and Newton, 1993; Klesius, 1994: Nusbaum and
Morrison, 1996). Bén canh d6, két qua nghién ctru gan day cua Dung et al.
(2012) va Pirarat et al. (2016) cho thay hé tiéu hoa va mang c6 thé 13 duong
xam nhap cuia vi khuan E. ictaluri vao co thé ca tra.

Mo ta vé dic diém cua ca bénh ESC do vi khuén E. ictaluri trén c& nheo
My da duoc nhiéu tac gia nghién ctru. Nhin chung, c4 bénh ESC thuong xuat
hién cac vét loét do va tring nho, cac dom xuat huyét (petechial haemorrhage)
quanh mi¢ng, cac vay, mat bung hoac mat bén (ventral and lateral surface),
mang nhat va truong phinh, mat 16i va bung truong (Areechon and Plumb
1983; Jacrboe et al., 1984; Hawke et al., 1998). Ca bénh ESC trén ca nheo
thudng co 2 dang: cép tinh (acute form) va mén tinh (chronic form) (Newton
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et al., 1989). O dang cép tinh, c& thuong chét nhanh (2 ngay sau khi nhiém vi
khuan), ty 16 c4 chét cao v6i cac ddu hiéu bénh gdm viém rudt (enteritis) va
nhiém tring huyét (septicemia), trong khi viém nio va mang ndo
(meningoencephalitis) voi cac vét thuong ¢ dau (duoc goi 1a “hole in the
head”) 13 dic diém bénh ESC ¢ dang man tinh (Miyazaki and Plumb 1985;
Shotts et al., 1986; Newton et al., 1989).

O Viét Nam, bénh GTM duogc ghi nhan xuét hién trén céa tra nudi &
PBSCL vio cudi ndm 1998 (Ferguson et al., 2001; Crumlish et al., 2002). Ca
bénh c6 dau hiéu bénh 1y bén ngoai 14 c4 gay va mat hoi 16i. Truong hop bénh
nang ca bo an va boi 1o do trén mat nude (Dung et al., 2012; Pirarat et al.,
2016). Tuy nhién, cac ddu hiéu bénh bén ngoai ciia ca thuong khong rd rang
(Dung et al., 2008). Khi giai phau bén trong c4 xuat hién nhiéu dém tring duc
kich ¢& 1-3 mm trén gan, than va ty tang (Ferguson et al., 2001). Ngoai ra, ¢
giai doan dau m&i nhiém bénh, nhitng dém trang duoc ghi nhan 13 chi xuét
hién trén than hoac ty tang cua ca (Dung et al., 2008).

d. Kha niing gy bénh va ddc lwc ciia vi khuan E. ictaluri

Kha nang gay bénh va doc luc cua vi khuan E. ictaluri da duoc nhiéu tac
gia trén thé gidi nghién ciru. Nhin chung, hau hét cac nghién ciru déu cho thay
cac chiing vi khuan khac nhau s& c6 kha niang gay bénh va doc luc khac nhau.
Nghién ctru vé doc luc cia vi khuan E. ictaluri gy bénh GTM trén cé tra cia
Ding Thi Hoang Oanh va Nguyén Thanh Phuong (2009) cho thay doc luc cta
cac chung vi khuan thi nghiém cao nhat 1a <102 CFU/mL va thap nhat 1a 108
CFU/mL. Gan déy, thi nghiém cam nhiém vi khuan E. ictaluri trén ca tra cia
Ding Thuy Mai Thy va Dang Thi Hoang Oanh (2010) ciing cho thay ching E.
ictaluri Eil gay chét ca vé6i ty 18 cao nhit (100%) ¢ mat sé <102 CFU/mL,
trong khi d6 ching E. ictaluri Ei4 ¢ mat s 6,4x10° CFU/mL gay chét voi ty 18
thap nhat (53%).

Bén canh d0, cac nghién ctru khac cho thay thoi gian va ty 18 ca chét déu
khac nhau trén céc loai cd khac nhau khi gdy cam nhiém véi vi khuan E.
ictaluri. Chang han, thi nghiém ctia Plumb and Sanchez (1983) cho thiy c4
nheo chét 100% trong 10 ngay sau khi cam nhiém véi vi khuan E. ictaluri &
mat s6 vi khuan 1 1,5x10% CFU/mL. Baxa et al. (1990) giy cam nhiém vi
khuan E. ictaluri v6i cac loai ca khac nhau bang phuong phap ngdm ¢ nong do
1x108 CFU/mL. Két qua sau 14 ngay thi nghiém cho thay vi khuan di gay chét
c4 nheo véi ty 18 1a 32%, c4 hoi tring 12 75% va ca vuoge soc 1a 5% nhung vi
khuan khong gdy chét & ca tdm tring. Tuong tu, ci nheo khi ngdm véi vi
khuan E. ictaluri & mat d6 1x 107 CFU/mL trong thoi gian mot gio cho thay
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sau 5-20 ngay thi nghiém, ca bi chét véi ty 1& 1a 28% (Klesius and Sealey,
1995). Gan dy, Crumlish et al. (2010) tién hanh cam nhiém trén c4 tra bang
phuong phap tiém va ngdm véi vi khuan E. ictaluri & nong d6 vi khuan lan
luot 1a 1x10° va 1x108 CFU/mL. Két qua cho thiy sau 12 ngiy thi nghiém ty
1é ca chét & phuong phép tiém 13 95%, con & phuong phap ngam 1a 80%.

e. Cac bién ddi vé mé hoc ciia ca nhiém bénh do vi khuin E. ictaluri

Cho dén nay, cac bién dbi vé cau trac mé hoc khi nhiém vi khuédn E.
ictaluri da duoc mo ta va bao cdo trén 1 sb loai ca. Nhin chung, cac nghién
cru déu cho thiy hién twong hoai tir cac ndi quan 1a bién doi xuat hién phd
bién khi c4 nhidm vi khudn E. ictaluri (Jarboe et al., 1984; Miyazaki and
Plumb, 1985; Crumlish et al., 2010; Ttr Thanh Dung, 2011). Trén ca nheo My,
két qua nghién ctru cia Areechon and Plumb (1983) cho thdy gan, than, ty
tang va t& bao tuyén tuy bi hoai tir khi c4 duoc tiém vi khuan E. ictaluri.
Nghién ciru cta Sakai et al. (2008) cho thiy cau triic mo gan, than va ty tang
ctia ca ayu (Plecoglossus altivelis) & Nhat bi bién doi khi nhiém vi khuan E.
ictaluri. Ngoai ra, két qua nghién ctru ndy con cho thdy mang ngoai cia ty
tang bi hoai tir va nhiéu ving té bao gan cia céa bi chét. Trén c4 tra, cac nghién
ctru vé ciu trac mo hoc khi bi bénh GTM do vi khuan E. ictaluri ciing duoc
thuc hién nhiéu tir khi bénh nay xuat hién trén ca tra & nuée ta (Ferguson et
al., 2001; Tir Thanh Dung, 2011; Pirarat et al., 2016). Nghién ctru ctia Nguyén
Quéc Thinh va ctv. (2004) cho thay nhiéu thay dbi vé cdu truc, dic biét 1a gan,
than va ty tang c6 hién tuong sung huyét, XH va hoai tir xuat hién & céac vung
chlrc nang cua cac co quan ké trén. Ngoai ra, & ca bénh co6 hién tugng dinh lai
clia cac tia mang nhung khong tim thdy cac bién ddi ¢ co va tim cua ca bénh.
Tuy nhién, trong nghién ctru ciia Ferguson et al. (2001) cho thay ngoai hién
tugng hoai tir & gan, than va ty tang thi vi khuan E. ictaluri con gay hoai tr
trén co cua ca. Cac dic diém vé mo hoc ca tra nhiém vi khuan E. ictaluri ciing
dugc mo ta va bao cao twong tu qua cac nghién ciru cia Pang Thi Hoang
Oanh va Nguyén Thanh Phuong (2009), Ping Thuy Mai Thy va Ping Thi
Hoang Oanh (2010). Nhin chung, qua két qua nghién ciru ciia cac tac gia nay
cho thay khi bi nhiém vi khuén E. ictaluri thi cac co quan nhu gan, thin va ty
tang thuong d& bi thay ddi va cac biéu hién thuong gip 1a sung huyét, XH va
hoai tir. Trong khi d6, cac co quan nhu mang, da-co it hay khong bi bién d6i.

2.2.2.2 Bénh XH do vi khuan A. hydrophila

a. Phan loai va dic diém sinh hoc ciia vi khuin A. hydrophila

Vi khuén A. hydrophila thudc giéng Aeromonas, ho Aeromonadaceae, bd
Aeromonadales, 16p Gamma proteobacteria va nganh Proteobacteria (Janda
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and Abbott, 2010). Cho dén nay, co it nhat 26 loai trong giéng nay di dugc
béo cao (Beaz-Hidalgo et al.,, 2013; http://www.bacterio.net). Cac loai vi
khuan trong giébng Aeromonas duoc chia thanh 2 nhém: nhoém cac loai
Aeromonas ua lanh (psychrophilic) va nhom cac loai Aeromonas ua nhiét
trung binh (mesophilic). Nhém wu lanh phat trién t6t nhat & 15-20°C hoic &
nhiét do thap hon: 0-5°C (Aberoum and Jooyandeh, 2010), khéng c6 tiém
mao va khong di dong, phd bién 1a lodi A. salmonicida giy bénh nhot
(furunculosis) va nhiém tring mau (septicaemia) trén nhiéu loai ca, dic biét
gy bénh trén cac loai ca hoi (Lee et al., 2002; Nomura et al., 2002; Lund and
Mikkelsen, 2004; Kim et al., 2011b; Beaz-Hidalgo et al., 2013; Dallaire-
Dufresne et al., 2014). Trong khi d6, cac loai Aeromonas wa nhiét trung binh
(pho bién 1a cac loai A. hydrophila, A. caviae va A. sorbia) co thé phat trién tot
nhat ¢ 35-37°C hoic c6 kha ning phat trién nhiét d6 cao hon (40-45°C) nhung
nhin chung céc loai vi khuan thudc nhém nay s& khong phat trién ¢ nhiét do
dudi 10°C (Aberoum and Jooyandeh, 2010) va 1a cac vi khuan c6 kha nang di
dong (Korbsrisate et al., 2002; Lai et al., 2007; Parker and Shaw, 2011).

A. hydrophila thugc nhém vi khuan Gram am, c6 hinh que ngin véi kich
thudc dao dong tir 0,8-1,0 x 1,0-3,5 um (Austin and Austin, 2007). Vi khuan
A. hydrophila thudng phat trién rat nhanh trén cic méi truong dinh dudng.
Chilng phat trién t6t ¢ nhiét do 28-30°C. Sau 18-24 gid cdy trén cac moi
truong TSA, BHIA hodac moi truong GSP (Glutamate Starch Phenol Red
Agar), khuan lac vi khudn c6 dang tron, to (dudng kinh 2-3 mm), mau vang
kem (Austin and Austin, 2007; Pham Thanh Huong, 2010). Vi khuan A.
hydrophila c6 kha ning di dong, yém khi tuy tién, phan Gng duong tinh véi
oxidase, catalase, VVoges-Proskauer, lysine, arginine va ornithine (Janda and
Abbott, 2010) (Bang 2.2). Chung c6 kha nang 1én men cac moi truong duong
va sinh khi tir glucose nhung khong cé kha nang tao khi H2S (Austin and
Austin, 2007; Janda and Abbott, 2010).

b. Pho loai cam nhiém cia vi khuan A. hydrophila

Vi khuan A. hydrophila dugc xem 14 tac nhan gdy bénh cho nhiéu dong
vat dudi nude va trén can (Janda and Abbott, 2010). Nhiéu béo céo cho théy
su hién dién cua vi khuan gy bénh nay trén c4, ludng cu va bo sat (Vivas et
al., 2004), dac biét 1a chung con gay bénh cho con nguoi (Janda and Abbott,
2010). Ngoai ra, vi khuan A. hydrophila con dugc tim thay trén nhiéu loai thuc
pham ma chang san sinh nhiéu doc td (toxin) gdy doc nhu cac exotoxin
(haemolysin va enterotoxin), cytotoxin va cac doc td khac (Yucel et al., 2005;
Daskalov, 2006). Cho dén nay, ngoai ca nheo My thi vi khuan A. hydrophila
con dugc phan 1ap trén 1 sd loai ca da tron khac nhu ca tré trang (Clarias
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batrachus) (Ashiru et al., 2011) va ca tré phi (Clarias gariepinus) ¢ Malaysia
(Laith and Najiah, 2013), ca Heteropneustes fossilis & Bangladesh (Sarkar and
Rashid, 2012). Ngoai ra, vi khuan A. hydrophila con duoc tim thdy trén cac
loai c4 khac nhu ca ré phi van (Oreochromis niloticus) & Ai Cap (Noor El
Deen et al., 2014), c4 ram Puntius sp. & An D6 (Mohanty et al., 2008), ca Koi
Carrassius auratus va c& chép (Cyprinus carpio) & An B¢ (Citarasu et al.,
2011), ca bon (Paralichthys lethostigma) ¢ My (Pridgeon et al., 2014), ca
Pacu Piaractus mesopotamicus ¢ Brazil (Carraschi et al., 2012), cac loai ca
chép nhu ca trim c6 (Ctenopharyngodon idellus) & Trung Qudc (Zheng et al.,
2012), ca troi (Labeo rohita), ca catla (Catla catla) va cé troi trang (Cirrhinus
cirrhosus) (Sarkar and Rashid, 2012) va ca ré6 ddong (Anabas testudineus)
(Sarkar and Rashid, 2012) ¢ Bangladesh. O Viét Nam, vi khuan A. hydrophila
cho dén nay khong chi gay bénh trén c4 tra ma cac nha khoa hoc con phan 1ap
duwoc vi khuan trén ca basa, ca béng tuong, cé tré lai va éch (Pang Thi Hoang
Oanh, 2006), ca r6 dong (Anabas testudineus) (Pang Thuy Mai Thy va ctv.,
2012), luon dong (Monopterus albus) (Ping Thi Hoang Oanh va Nguyén Pirc
Hién, 2012), ca that 1at com (Chitala Chitala Hamilton, 1822) (Tran Thi My
Han, 2013) va gan day nhat 1a trén ca l1oc (Duc et al., 2013).

Bang 2.2: Mot sb dic diém hinh thai, sinh ly va sinh héa cta vi khuan A.
hydrophila

TT Chi tiéu DPic diém” TT Chi tiéu Dic diém”
1 Gram - 13 Sinh H2S +
2 Hinh dang Quengin 14 Urease -
3 Didong + 15 Indole +
4 Phét trién ¢ 37°C + 16 Phan ung VP +
5 Oxidase + 17 Thuy phan gelatin +
6 Catalase + 18 Thuy phan aesculin +
7  Phan ung O/F +/+ 19 Glucose +
8 B-galactosidase + 20  Mannitol +
9  Arginine dihydrolase + 21 Inositol -

Lysine v 22 Sorbitol

decarboxylase v

Ornithine -

decarboxylase 23 Sucrose +
12  Simmon’s citrate \ 24 Arabinose +

-2 am tinh; +: duong tinh va v (variable reaction): phan img thay doi; VP: Voges-Proskauer (phdn
ung sinh acetoin); ™ duoc tong hop boi Inglish et al. (1993).

c. Pwong 1y truyén va diu hiéu bénh do vi khuin A. hydrophila

Cho dén nay chua c6 bt ky cong trinh nghién ctru nao cho thay vi khuan
A. hydrophila xAm nhiém vao vat cha qua con dudng nao 13 chu yéu mic du
day 1a loai vi khuan gdy bénh trén nhiéu loai c4 va da dwgc nghién ctru nhiéu.
Tuy nhién, nhidu nghién ctru khac cho thay cic vi khuan thudc giong
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Aeromonas nhu vi khuan A. salmonicida c6 thé xam nhiém vao vét chii qua
mang, da va cac vét thuong (Hinh 2.3) hodc qua duong tiéu hoa (Hodgkinson
et al., 1987, Svendsen et al., 1999; Janda and Abbott, 2010). Bénh nhiém
trung huyét do nhom Aeromonas di dong (motile aeromonad septicemia,
MAS) (Harikrishnan et al., 2003) hay con duoc biét dén véi tén goi khac bénh
nhiém trang XH (haemorrhagic septicemia) do nhom vi khuén A. hydrophila,
A. caviae va A. sorbia di duoc bao cdo ¢ nhiéu nude trén thé gi¢i (Camus et
al., 1998; Zhang et al., 2016). Ngoai ra, vi khuan A. hydrophila ciing d phan
lap duoc tir cac loai ca bi hdi chirmg hoi ching 16 loét (epizootic ulcerative
syndrome, EUS) (Pathiratne et al., 1994; Lio-Po et al., 1998; Harikrishnan et
al., 2003; Mastan and Qureshi, 2001). Ca bénh MAS thuong c6 cac triéu
chtng nhu sung phdng cua cic mo (tissue swelling), phu (dropsy), xuat hién
cac ddm do/XH (red sores), hoai tir (necrosis), 1& loét (ulceration) va nhiém
trung XH (haemorrhagic septicaemia) (Karunasagar et al., 1989; Aguilar et
al., 1997; Azad et al., 2001).

Trén ca nheo My, bénh MAS do vi khudn A. hydrophila dugc bao céo 1a
bung phat manh vao nam 2009 ¢ Tay Alabama (Pridgeon and Klesius, 2011;
Pridgeon et al., 2013). Hi¢n tai, bénh nay da lay lan sang cac vung nudi ca
nheo khac nhu Pong Mississippi va Arkansas (Hanson et al., 2014) va gay
thiét hai cho nganh nuéi ca nheo My trén 1,3 triéu tin ca thuong pham, trong
duong khoang 3 ti @6 la (Pridgeon and Klesius, 2011; Pridgeon et al., 2013).
Céc dau hiéu bén ngoai ciia cac bénh MAS gdm céac vay do (reddened fins),
viém ¢ hau moén, XH khip trén da, mat 10i (exophthalmia) va phinh bung
(abdominal swelling). M6t dau hiéu khac ciing thudng xuat hién & ca da tron
bénh MAS la XH ¢ mit (iridial haemorrhage). Cac dau hiéu bén trong gém
xoang bung chtra dich mau do (bloody ascite), xuat huyét trén rudt, ty tang va
than sung, nhiin (swollen friable kidney and spleen) (Zhang et al., 2016).

Trén ca tra, vi khuan A. hydrophila gay bénh XH con duoc goi 1a bénh
d6m do, bénh d6 mé d6 ky hodc bénh nhiém tring mau (Tir Thanh Dung va
ctv., 2015). Py 1a 1 trong nhitng bénh xuat hién tan sd cao nhat trén ca tra &
DBSCL (Hinh 2.2). Bénh xuit hién hau nhu quanh nim, dic biét 1a khi ca bi
sdc va moi truong ao nudi khong dam bao (Tur Thanh Dung va ctv., 2015).
Bénh XH trén cé tra thuong co cac biéu hién dic trung nhu xudt hién cac dém
XH (petechial haemorrhage) & da, tap trung nhiéu & gbc vay, xung quanh
miéng, hau va hau mon. Bén canh do, ca bénh XH c6 bung phinh to, bén trong
chtra dich mau vang hoac mau hé)ng. Cac noi tang nhu bong hot, rudt va tuyén
sinh duc cting c6 hién tuong XH. Ngoai ra, cd bénh XH con ghi nhan dugc cac
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dAu hiéu khac nhu gan tai nhat, than va ty tang sung to, mém nhiin va c6 mau
do sam (Ly et al., 2009; Crumlish et al., 2010; Ttr Thanh Dung va ctv., 2015).

Aeromonas
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Giai doan 1: Vi khuan tin cong
(attachment) va dinh cu
(colonization) trén vét thuong.

Giai doan 2: Qua trinh nhéan Ién
(replication) va gidi phong céac
enzyme protease cua vi khuan.

Giai doan 3: Qua trinh xam
nhiém (invasion) va pha huy
cac md bén trong vat chu.

Hinh 2.3: So @6 minh hoa qua trinh x4m nhiém cta vi khuan Aeromonas
vao vét chii qua vét thuong (Janda and Abbott, 2010).

d. Kha niing giy bénh va ddc lwc ciia vi khuan A. hydrophila

Cho dén nay, nhiéu nghién ciru vé kha niang gay bénh va doc luc cua vi
khuan A. hydrophila trén ca di dugc cong bd (Azad et al., 2001; Rahman et
al., 2000; Nusbaum and Morrison, 2002; Crumlish et al., 2010). Thi nghi¢m
cam nhiém trén ca nheo My (Ictalurus punctatus) ctia Figueirredo and Plumb
(1977) cho thay cac chung vi khuan A. hydrophila phan lap tir ca bénh s& c6
doc luc (gia tri LDso la 6,4x10* CFU/mL) cao hon nhirng chung A. hydrophila
phan 14p tir moi trudng bén ngoai (LDso la 1,5x108 CFU/mL). Tuong tu, thi
nghiém trén ca chinh (Anguilla anguilla) ciing thu duoc gia tri LDsg khé cao
(10°4-107? CFU/mL) (Esteve et al., 1993). Ngoai ra, Sirirat et al. (1999) ciing
da x4c dinh dugc doc luc cta cac chung A. hydrophila khi cam nhiém trén c4

tré gidng voi gia tri LDso cao nhat 13 khoang 10° CFU/mL sau 18 gid cam

nhiém. Qua cac nghién ctru nay cho thay cac ching vi khuan A. hydrophila

phan 1ap khac nhau s€ c6 doc lyc khac nhau va doc luc cua ching cling khéac

nhau trén cac loai cd khac nhau dugc gy cdm nhieém.
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Ngoai ra, nhiéu nghién ctru khic con cho thiy vi khuan A. hydrophila khi
két hop véi cac vi khudn khac s& 1am tang doc luc gy bénh trén ca duoc cam
nhiém. Ching han, nghién ctru ciia Nusbaum and Morrison (2002) cho thiy ca
nheo s€ boc phat bénh manh va cac dAu hiéu 1am sang cua bénh do vi khuén E.
ictaluri s& tré nén 16 rang hon khi ¢6 su xuét hién va hién dién cta vi khuan A,
hydrophila. Nghién ctru ciia Dang Thuy Mai Thy va ctv. (2012) ciing cho thiy
khi tiém két hop 2 loai vi khuan A. hydrophila va Streptococcus sp. trén ca ro
dong thi ty 18 chét cta ca s& ting 1én dang ké (90%) so véi nghiém thuc tiém
riéng biét ting ching vi khuan (25% va 45%). Thi nghiém gdy cam nhiém két
hop 2 loai vi khuan A. hydrophila va E. ictaluri bang phuong phap ngam va
tiém cua Crumlish et al. (2010) trén c4 tra ciing cho két qua twong tu. Trong cé
2 phuong phap duoc thuc hién thi ty 16 ca chét & NT chi ngdm/tiém A.
hydrophila hoic E. ictaluri ludn thip hon dang ké so v6i NT tiém két hop 2
loai vi khuan A. hydrophila va E. ictaluri, cu thé ty 1& ca chét tich lily & NT chi
ngam vi khuan A. hydrophila (10%) hoic E. ictaluri (80%) thap hon NT ngam
kép la 95%.

e. Cac bién d6i vé md hoc ciia cia nhiém bénh do vi khuin A.
hydrophila

Cho dén nay, cac két qua nghién ctru bién doi vé mé hoc cua ca tra bénh
XH do vi khuan A. hydrophila van con han ché. Tuy nhién, cac bién d6i vé mo
hoc trén cac loai ca khac thi duoc nhiéu tac gia trong nudc va trén thé gidi
cong bd. Nghién ctru md bénh hoc ca tré phi (C. gariepinus, Burchell) nhiém
vi khuan A. hydrophila ctia Laith and Najiah (2013) cho thay da bi hoai tir, su
tang sinh (hyperplasia) va dinh lai cua cac soi mang thr cap, dong thoi co su
thoai hoa cac khong bao ¢ gan. Bao cao cia Noor El Deen et al. (2014) cho
thay hau hét cic ndi quan ca ro phi van (O. niloticus) nhu gan, than va ty tang
bi hoai tu, phan Ung viém (inflammatory reaction) cung v&i hi¢n tugng
hemosiderosis khi nhidm vi khuan A. hydrophila. Nghién ctru mé bénh hoc &
c4 that 1at com (Chitala chitala) nhiém vi khuan A. hydrophila ciia Pang Thuy
Mai Thy va ctv. (2014) cho thdy mang, gan, than, ty tang va co cho thay nhiéu
cum vi khuan duoc tim thdy trong mdé mang, gan, thin va ty tang va cac co
quan nay c6 biéu hién sung huyét, XH va hoai tir & nhiéu ving mo. Hién
tugng mat cau tric va hoai tir & cac 6ng than ciing dugc ghi nhan trong nghién
clru nay. Ngoai ra, mo da co bi XH va cau trac giita cac soi co roi rac. Mo
mang c6 hién tuong truong phong dinh lai ciia cic soi mang tht cap, vi khuan
trong soi mang so cap va c hién tuong sung huyét. Nghién ctru khac trén ca
ré dau vudng (Anabas testudineus) cua Pang Thuy Mai Thy va ctv. (2012) cho
thdy mo gan, than va ty tang ca bénh & cac NT tiém vi khuan A. hydrophila c6
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cac hién tugng nhu sung huyét, XH va hoai tr v&i cac muac d6 bién doi khac
nhau phu thudc thoi gian gy cam nhidm. Tuy nhién, cau tric cta gan bién d6i
chdm hon thin va ty tang. Gan day, két qua phan tich mé bénh hoc ca léc
(Channa striata) bénh XH trong nghién ctu ciia Nguyén Thi Ngoc Huyén va
Ping Thi Hoang Oanh (2016) cho thiy nhiéu ving mé cua cic co quan gan,
than va ty tang bi thay ddi ciu trac, c6 hién twong XH va sung huyét. Bén
canh d6, mo6 co bi hoai tr nhe va mé mang c6 hién tuong sgi mang thu cfip
dinh lai vd1 nhau.

2.2.2.3 Bénh tring dudi do vi khuan F. columnare

Vi khuan F. columnare gay bénh tring dudi thinh thoang ciing xuat hién
trén ca tra nudi (Tur Thanh Dung va ctv., 2012, Tran Nguyén Diém Ta va
Ping Thi Hoang Oanh, 2012) nhung véi tan s6 thap hon 2 loai vi khuén trén.
Tuy nhién, khi bénh nay xuit hién ciing gy hao hyt rit cao trong ao wong
nudi ca tra tham canh & DPBSCL. Ca tra bénh trrfmg dudi co biéu hién dic trung
nhu c4 mat nhét, ¢d vét trang trén than, dudi bi an mon, mang xam nhat (T
Thanh Dung va ctv., 2012). Bénh xay ra chu yéu trén c4 tra & giai doan nho va
ty 1& chét rat cao trong vai ngay nhiém bénh, dic biét sau khi van chuyén ca vé
tha nudi. Bénh dién ra thudng xuyén trong nim nhung manh nhat vao thoi
diém nhiét do tang cao.

2.2.3 Bénh do vi nam

Vi nam ciing 1a 1 trong nhiing tac nhan thuong hay xuat hién va gy bénh
trén DVTS (Yanong, 2003; Khoa and Hatai, 2005). C4 tra nudi nhiém vi ndm
kho nhan biét bang mat thuong va thudng xay ra sau thoi gian nudi 3-5 thang
(Ttr Thanh Dung va ctv., 2015). Nghién ctru cua Pham Minh Puc va ctv.
(2013) cho thdy ndm Fusarium sp. gay bénh trén ca tra nudi thuong pham co
d4u hiéu bénh 1y 1a ca thuong boi 10 do, bo an, bung truong to, bén trong nodi
quan thay bong hoi treong to, mém, c6 mau vang sam va c6 dich vang. Nhin
chung, cac két qua nghién ctru gan dy cho thiy vi nAim gy bénh trén ca tra
cling rat da dang vé thanh phan giong loai. Nghién ctru ctia Duc et al. (2016)
da phan lap duoc 2 nhém vi ndm bac thap thudc nhém nam thiy mi 1a Achlya
spp. va Saprolegnia spp. trén ca tra ¢ giai doan trimg va ca bdt. Ngoai ra,
nhém nam bac cao Fusarium spp. xuat hién trén ca tra bénh truong bong bong
hoi (swollen swim bladder) ciing dugc bao cao bdi Duc et al. (2015). Nghién
clru m&i nhat ciia Pang Thuy Mai Thy va ctv. (2016) cho thiy 5 gidng nim
gom Aspergillus sp., Fusarium sp., Achlya sp., Saprolegnia sp. va Mucor sp.
da dugc xac dinh nhiém trén c4 tra giong.
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2.2.4 Cac bénh khong truyén nhiém

Ngoai KST, vi khuan va vi nim thi 1 s6 bénh khong truyén nhiém (non-
infectious diseases) ciing xuat hién véi tan sé twong ddi thap trén ca tra nudi o
DBSCL nhu héi ching vang da (yellow fillet syndrome) va bénh tring gan
tring mang (pale gill and liver syndrome) (Pang Thi Hoang Oanh, 2011; Luu
Thi Thanh Truc, 2013; Phu et al., 2015). Tuy nhién, cho dén nay cac nha khoa
hoc van chua xac dinh chinh xac tdc nhan gay hoi ching vang da (Luu Thi
Thanh Truc, 2013) ciing nhu bénh tring gan tring mang. Theo Dung et al.
(2008) thi nhitng hoi chimg nay c6 thé lién quan dén ché d6 dinh dudng hoic
anh huong cta cac yéu té moi trudng nhu chat luong nude va ham luong oxy
hoa tan trong nudc.

2.3 Cac nghién ctru ddc lwe vi khuan nhiém kép

Cho dén nay, trén thé giéi ¢ nhiéu nghién ctru va bao cdo vé hién tugng
nhiém kép cua vi khuan trén DVTS (Crumlish et al., 2010; Karlsen et al.,
2014; Dong et al., 2015). Nhin chung, cac nghién ctru déu cho thiy hién tuong
nhiém kép co thé c6 mdi twong tac hiép luc (synergistic) hoic ddi khang
(antagonistic) khi cac vi khuan gay bénh ciing xuat hién trén vat chu (Kotob et
al., 2016). Nghién ciru cia Nusbaum and Morrison (2002) cho thiy cho thiy
c4d nheo My (Ictalurus punctatus, Rafinesque) khi bi nhidm vi khuan A.
hydrophila chua biéu hién bénh nhung bénh s& boc phat manh khi c4 nhiém
thém vi khuan E. ictaluri. Nghién ciru ciia Piang Thuy Mai Thy va ctv. (2012)
cho thiy ca ro khi duoc tiém kép 2 loai vi khuan A. hydrophila (ching A11-
02) va Streptococcus sp. (ching S11-01) da 1am ca chét voi ty 18 12 90%, cao
hon so véi ca chi duge tiém A. hydrophila hoac Streptococcus sp. véi ty 1€
chét 1an lugt 1a 25% va 45%. Ngoai ra, qua két qua nghién ctru ciing cho thay
thoi gian ca chét & NT tiém kép xut hién sém hon so v6i phuong phéap tiém
don. Tuong tu, két qua cam nhiém kép 2 loai vi khuan A. hydrophila va E.
ictaluri bang phuong phap tiém va ngam trén c4 tra caa Crumlish et al. (2010)
cho thay trong ca 2 phuong phap duoc thyc hién thi ty 1& ca chét & NT chi
tiém/ngam vi khuan A. hydrophila hoic E. ictaluri luon thip hon dang ké so
v6i NT tiém/ngam két hop 2 loai vi khuan A. hydrophila va E. ictaluri. Nghién
ctru ctia Loch et al. (2012) cho thiy vi khuan Aeromonas spp. di dong (duoc
xem nhu 1a tdc nhan gay bénh co hoi) hién dién véi ) lugng 16n trén ca hoi
chinook/ca hdi vua (Oncorhynchus tshawytscha) nhung chiing tuwong tac hiép
luc voi vi khudn Renibacterium salmoninarum giy bénh BKD (Bacterial
Kidney Disease) di lam ting ty 18 chét ca. Gan ddy, nghién ctru ciia Dong et
al. (2015) cho thay ty 18 ca chét tich liiy & NT ngam hay tiém kép 2 loai vi
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khuan F. columnare va E. ictaluri trén cé tra & Thai Land cao hon ¢6 ¥ nghia
théng ké (P<0,05) so voi NT ngam/tiém don F. columnare hay E. ictaluri.
Tuy nhién, nghién ctru cua Karlsen et al. (2014) cho thiy viéc nhiém kép vi
khuan Moritella viscosa va Aliivibrio wodanis phan 1ap tir ca hdi Pai Tay
duong (Salmo salar) bi hdi ching 16 loét mua dong (Winter Ulcer Syndrome)
(Lunder et al., 1995) ¢6 tac dung d6i khang (antagonistic) khong lam ting ty 1¢
chét ca néu so sanh véi viéc ca chi nhiém M. viscosa. Vi khuin A. wodanis
canh tranh dinh dudng, noi ¢ cling nhu tiét chat (¢ ché bacteriocin dé trc ché
qua trinh sinh truéng cta vi khuan M. viscosa 1am giam doc lyc M. viscosa
(Karlsen et al., 2014; Hjerde et al., 2015).

2.4 Cac bién phap kiém soat bénh do vi khuin trén ca tra nudi &
PBSCL

Cho dén nay, viéc kiém soat cac loai bénh do vi khudn gay ra trén ca tra
cht yéu van dua vao khang sinh (Nguyén Chinh, 2005; Nguyén Qudc Thinh
va ctv., 2014). Két qua diéu tra gan day nhat cua Phu et al. (2015) cho thay c6
24 loai khang sinh khac nhau dugc str dung trong ao nudi ca tra, trong do cac
khéang sinh nhu enrofloxacin, florfenicol, doxycycline, amoxicillin va cefalexin
dang duoc nguoi nudi sir dung nhicu. Ngoai ra, qua két qua diéu tra trén ciing
cho thay hau hét cac khang sinh thuong dugc sir dung két hop v6i nhau dé xur
ly, trong d6 2 khang sinh sulfamethoxazole va trimethoprim dugc st dung
nhiéu nhét. Tuy nhién, hiéu qua diéu tri cta cac khang sinh khong cao do vi
khuan di khang hau hét véi céc loai khang sinh ndy. Hién tai, vaccine
ALPHAJECT Panga 1 phong bénh GTM cho cé tra do cong ty PHARMAQ
san xuat di duge Cuc Tha Y-Bo Nong Nghi¢p va Phat trién nong thon Viét
Nam (BNN-PTNT) cip phép Iuu hianh vao ngay 10/04/2013
(www.vietfish.org). Két qua thir nghiém vaccine phong bénh E. ictaluri cho ca
tra cia Tir Thanh Dung (2011) cho thiy viéc tiém vaccine trén la an toan
va khong gay anh huéng  dén  sinh  truéng cia ca tra  trong
ao nubi thuong pham. Ngoai ra, vaccine con Kkich thich hinh thanh
mién dich dic hiéu chong lai vi khuan E. ictaluri va bao ho dugc ca khi bénh
xdy ra trong thoi gian thi nghiém (www.vietfish.org). Tuy nhién, vaccine van
chua duoc sir dung phd bién do gia twong ddi cao, mit nhiéu cong lao dong do
phai tiém cho ca va nguoi nudi van con hoai nghi vé hiéu qua ciia n6 (Phu et
al., 2015). Trong khi d6, viéc nghién ctru va san xuét vaccine phong bénh XH
trén ca tra & nude ta cho dén nay van con han ché va chua c6 nhiéu thong tin.
Hi¢n nay, do viéc ing dung cac vaccine don gia cling nhu da gia phong bénh
GTM va XH chua dugc phd bién, trong khi viéc sir dung khang sinh dang phai
d6i mat voi nhiéu khé khan thi cic nghién ciru va mg dung chat kich thich
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mién dich (immunostimulant) trén DVTS ngay cang dugc quan tam (Nya and
Austin, 2009; Mohomad et al., 2010; Nya and Austin, 2010; Mastan, 2015;
Baba et al., 2016). Nghién ctru gan day ctia Bui Thi Bich Hang va ctv. (2015)
cho thdy viéc bo sung vitamin C & mirc 500-1000mg/kg thirc an da kich thich
gia ting 1 s chi tiéu mién dich khong dic hiéu va ting kha niang khang vi
khuan cia ca tra ddi véi vi khudn A. hydrophila va E. ictaluri. Do do, ty 1é ca
chét giam & cac NT c6 bd sung vitamin C vao thirc dn so véi NT dbi ching
khong c6 bd sung vitamin C. Ngoai ra, viéc phan 1ap va tuyén chon vi khuan
c6 tiém nang san suat ché pham sinh hoc phong bénh trén ca tra va cac DVTS
khac ciing dugc thuce hién bsi nhibu tac gia trong va ngoai nude (Ran et al.,
2012; Nguyén Thanh Tam va ctv., 2014; Tran Thi Ngoc Phuong va Ding Thi
Hoang Oanh, 2016; Ngd Thi Ngoc Tran va ctv., 2016). Két qua nghién ctru
ctia Nguyén Vian Thanh va Nguyén Ngoc Trai (2012) cho thiy vi khuin
Lactobacillus sp. phan lap tir rudt cé tra va ca rd phi co tac dung trc ché vi
khuan E. ictaluri va A. hydrophila giy bénh trén ca tra. Nhin chung, hau hét
céc nghién ciru vé linh vuc nay van chi dimg & giai doan phan lap, tuyén chon
vi khuan hodc thur nghiém & phong thi nghiém ma chua dugc trng dung thuc té
ngoai ao nudi 1 cach rdng rai.

2.5 Khang sinh va co ché tic dong ciia khing sinh

2.5.1 Khang sinh va sw khang thudc ciia vi khuan

Theo Prescott et al. (2000) thi khang sinh (antibiotic) Ia 1 hop chat duoc
san xudt boi sinh vat ma ¢ ndéng d6 thap co thé (e ché hoac giét chét sinh vat
khac. Thuat ngir khang sinh do6i khi duoc st dung véi tén goi khac 1a chat
khang khuan (antimicrobial agents). Khang sinh c6 thé 1a c4c chat ty nhién,
ban tong hop hodc 1a cac chat hoan toan tong hop nhung ching giy it hoidc
khong 1am ton thuong té bao chu (Prescott et al., 2000; Walsh, 2003). Céc
khang sinh c6 tac dung 1am ngimg su sinh truéng cta vi khuan hodc nim duoc
g0i 1a chét kiém khuan (bacteriostatic agents) hodc giét chét chiing, goi la chét
diét khuan (bactericidal agents) (Walsh, 2003).

Cho dén nay, nhiéu loai khang sinh mé&i dugce san xuat va ra doi nham
dap tng cac nhu cau khac nhau ciia con nguoi. Trong linh vie NTTS va thi y,
1 s6 luong 16n thude khang sinh dugc sir dung thudng xuyén nhu tri bénh,
phong bénh va tham chi khang sinh duoc dung nhu 1a chét kich thich ting
treong (growth promotion) (Teuber, 2001; Marshall and Levy, 2011). Nhin
chung, hau hét cac nudc phat trién nhu My, Canada, Thuy Sy va cac qudc gia
1a thanh vién ctia chau Au hién nay dang c6 khuynh huéng giam sir dung hay
stt dung rat it khang sinh trong NTTS (Burka et al., 1997; Lillehaug et al.,
2003). Trong khi d6, khoang 90% viéc san xuat thuy san & cac qudc gia dang
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phat trién st dung khang sinh pho bién vao trong viéc phong va kiém soat
mam bénh (Bondad-Reantaso et al., 2005). Theo Defoirdt et al. (2011) c6
khoang 500-600 tin khang sinh dwoc st dung ¢ cac trai nudi tdbm ¢ Thai Lan
vao nam 1994. Ngoai ra, tac gid con nhan manh c6 su khac biét rat 16n vé
luong khang sinh duoc str dung ¢ cac qudc gia khic nhau trén thé gisi (Bang
2.3).

Song song vé&i viée st dung 1 lwong 16n khang sinh dé kiém soat mam
bénh thi viéc xuat hién cac chung vi khuan khang thubc dang ngay 1 gia ting
(Wegener, 2003; Serrano, 2005; Marshall and Levy, 2011). Cho dén nay,
nhiéu loai vi khun khang véi cac loai thude khang sinh khac nhau da duoc
bdo cdo (White et al., 2000; Cloeckaert et al., 2000, 2001; Schmidt et al.,
2001a; Miranda and Zemelman, 2002; Miranda et al., 2003). Nhin chung, su
khang thudc cua vi khuan trong thoi gian qua dién ra rat nhanh. Nguyén nhan
ctia hién tuong nay 13 do ap luc chon loc cua khang sinh tir méi trudng séng
ciia vi khuan. Theo Burridge et al. (2010) va Cabello et al. (2013) thi c6
khoang 75-80% khang sinh dugc phong thich vao trong moi truong qua thirc
an. Do d6, vi khuan phai gia ting su khang thuc dé ton tai va thich nghi véi
moi trudng chira ham luong cao cua khang sinh. Ngoai ra, sy trao doi cua cac
gen khang thudc gilta cac vi khuan véi nhau trong cic mdi trudng ciing 1a
nguyén nhan 1am cho sy khang thudc cta vi khudn tré nén nhanh chong
(Wegener, 2003; Cabello, 2006; Heuer et al., 2009; Marshall and Levy, 2011).
Bang 2.3: Udc tinh luong khang sinh st dung trong NTTS & cac qudc gia trén

thé gisi
Qudc gia Udc tinh lugng khang sinh Téac gia
str dung (g/tan san xuét)
Thuy S§ 1 Lunestad et al. (2005)
Thuy Dién 2 Turnidge and Paterson (2007)
Hy Lap 100 Rigos et al. (2004)
Canada 156 Fraser et al. (2004)
Chile 200 Bravo et al. (2005)
Viét Nam 700 Van (2005)

Cac s6 liéu trong Bdng 2.3 dwgc tong hop boi Smith (2008).

2.5.2 Co ché tac dong ciia khang sinh

Nhin chung, cac loai thudc khang sinh khac nhau s& c6 co ché tac dong
khac nhau 18n té bao vi khuan (Prescott et al., 2000; Walsh, 2003). Tuy nhién,
theo Tenover (2006); Levy and Marshall (2004) thi khang sinh tac dong 1én té
bao vi khuén theo 1 sé co ché (Hinh 2.4) chu yéu sau: (1) can thiép vao qua
trinh tong hop vach té bao (nhém B-lactam: penicillin, ampicillin, amoxicillin,
cephalosporin, monobactams; nhom glycopeptide: vancomycin, teicoplanin),
(2) @c ché sinh tong hop protein (nhém macrolide, chloramphenicol,
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clindamycin, quinupristin-dalfoppristin, linezolid), (3) can thi€p vao qua trinh
tong hop acid nucleic (nhdm flouroquinolone va rifampin) va (4) e ché qua
trinh bién dudng acid folic (nhém sulfonamide, trimethoprim va nhém ddng
phan cua acid folic). Ngoai ra, (5) khang sinh cd thé pha huy cau tric mang té
bao vi khuan Gram 4m (cac khang sinh polymyxin va daptomycin).

2.5.3 Co ché khang thudc ciia vi khuén

Vi khuan khang thudc thudng duoc thuc hién qua 2 co ché: dé khang tu
nhién (intrinsic/innate resistance) hodc d& khang thu nhén (acquired
resistance).

2.5.3.1 Pé khang tu nhién

Pé khang ty nhién 1a do ban chit bam sinh hay c6 sin ctia vi khuan, tic
la tinh trang 1 gidng hodc 1 loai vi khuan khang vé6i 1 loai khang sinh nao d6
ma khong c6 bat ky bién d6i vé cdu tric di truyén cia ching (Hinh 2.5). Piéu
nay c6 thé do vi khuén thiéu vi tri dich cho tac dong cta khang sinh. Chang
han, vi khuan Pseudomonas spp. va Mycoplasma dé khang ty nhién véi cac
khang sinh nhom B-lactam (Hancock, 1998; Livermore, 2002; Hatha et al.,
2005; Allen et al., 2010), vi khuan thudc gibng Edwardsiella (gom E. ictaluri
va E. tarda) khang ty nhién vai colistin (Muyembe et al., 1973; Waltman et
al., 1986). Ngoai ra, su dé khang tu nhién cua vi khuén c6 thé do thanh té bao
ctia chung khong cho khang sinh tham qua. Vi khuan Gram am dé khang ty
nhién v6i khang sinh nhém glycopeptide vi phan tir thubc qué 16n nén khong
thé xuyén qua mang té bao vi khuan.

Uc chej: quéx tr?nh tong ADN gyrase Keo  dai Uc ché qua trinh téng hop
hgp vach t¢ bao x. protein (chit irc ché 30S)

s chuoi ARN ;
Cycloserine ]| Quinolones _[ N.alldixu: ac!d Actinomycin Rifampin
Vancomycin Ciprofloxacin Streptovaricins
Bacitraci Novobiocin I3 e ” N X
P::ic';;?:: Uec ché qua trinh tong hgp

Cephalosporins protein (chét e ché 50S)
Monobactams
Carbapenems |

Qua trinh bien

dudng acid folic

Trimethroprim
Sulfonamides

Erythromycin (macrolides)
Chloramphenicol
Clindamycin

Lincomycin

U ché qua trinh t’(x)ng hop
' protein (chat e che 30S)

Tetracyclines
Spectinomycin
Streptomycin
Gentamicin
Kanamycin
Amikacin
Nitrofurans

Céu tric mang
té bao chit /
Polymyxins

Daptomycin
Uc ché qua trinh téng
PABA Cytoplasmic Cell wall hop protein (tRNA)
membrane 5o
Mupirocin
Puromycin

Hinh 2.4: Cac nhém khéang sinh va co ché tac dong cua ching Ién té bao vi
khuan (Bbosa et al., 2014).
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2.5.3.2 B¢ khang thu nhin

Pé khang thu nhan hay khang dép tng 1a truong hop vi khuan trude day
nhay cam v&i khang sinh nhung sau 1 thoi gian tiép xtic voi khang sinh d6 lam
cho chiing tré nén khang. Dé khang thu nhan c6 thé 1a két qua cua sy thay dbi
trong hé thdng gen boi qua trinh d6t bién hodc do s du nhap gen ma hoa tinh
khang thudc tir bén ngodi qua qué trinh chuyén gen ngang (horizontal gene
transfer, HGT) (Rowe-Magnus et al., 1999; Sykes, 2010). Nhin chung, vi
khuan c6 thé khang vé6i bat ky khang sinh qua 3 co ché cha yéu sau (Hinh
2.6): (1) san xuét enzyme lam bat hoat hodc bién d6i khang sinh (enzymatic
inactivation or modification of the drug); (2) day khang sinh ra ngoai té bao
bang hé théng bom protein (efflux pump) trude khi khang sinh dén vi tri dich
(decreased cell permeability and/or increased efflux from the cell surface); (3)
thay doi diém tiép nhan lam giam su gin két cia khang sinh véi diém tiép
nhan; giam hap thu khang sinh vao té bao vi khuan (alteration/modification of
its targets) (Tenover, 2006; Kunz and Brook, 2010).

Khéang smh A Khéang sinh B Khéang sinh C
o , c:D ®

%_1;( : xi)(_; %éx ixixi i B | Lg

(444444 (4 TEIRIRIRIR %L ( SO L0 CL (L

Peptidoglycan ‘ ®

PBP N
“O()Q\)C)O(

. '
Mang trong Bom thai

Hinh 2.5: Co ché dé khang ty nhién cua vi khuan (Blair et al., 2015).

2.6 Swr khang thudc ciia vi khuan trong NTTS

Viéc st dung thuong xuyén va lién tuc khang sinh trong NTTS v6i muc
dich phong tri bénh va bo sung vao trong thirc dn véi 1 lidu luong thap nhu 1a
chét kich thich tang truong da tao ra ap luc chon lgc va din dén hién tuong
khang thudc cua vi khudn (Kerry et al., 1995; Marshall and Levy, 2011). Cho
dén nay, trén thé gidi co nhiéu bao cdo vé vi khuan khang thudc trén cac loai
DVTS nhu ca nheo My (Waltman and Shotts, 1986; Stock and Wiedemann,
2001), trén cac loai ca vay (fin fish) (Starliper et al., 1993; Son et al., 1997,
Ho et al., 2000; Schmidt et al., 2000; Mirand and Zemelman; 2002; Michel et
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al., 2003; Hatha et al., 2005; Akinbowale et al., 2006, 2007), Iwon (Alcaide et
al., 2005), dong vat c6 vo (shellfish) (Ho et al., 2000) va tham chi la trong cac
moi truong nudi thuy san (Petersen et al., 2000; Tendencia and de la Pena,
2001; Chelossi et al., 2003; Kim et al., 2004). O Viét Nam, nhiéu bao cdo cho
thay sy hién dién ctia vi khuan khang thudc trong cac hé thong nudi thuy san
nhu E. coli, Pseudomanas spp. va Aeromonas spp. va cac loai vi khuan khac
(Pang Thi Hoang Oanh va ctv., 2005; Sarter et al., 2007; Nguyen et al., 2012;
Tran Thi My Han, 2013).

B4t hoat thudc béi enzyme Té bao vi khuin

Khéng sinh 2 P, )
950 — / Mang té bao

RJ

Té bao chat

Bathoat bom ‘ Nhiém sic thé 4
Y Y . : FJ
Q9 | ( Muyc tiéu tac dong
— ctia thuoc bj bién doi

Thay dbi vi tri thudc
Bom thoat dong

U'c ché hép thu thudc Plasmid

9 9

Hinh 2.6: Co ché khang thudc cta vi khuan (Bbosa et al., 2014).
2.6.1 Su khang thudc ciia vi khuén E. ictaluri

Hién tai, nhiéu nghién ctru trong va ngoai nudc di duoc thyc hién dé
danh gia hién trang khang thudc ctia vi khuén E. ictaluri. Két qua nghién ctu
ctia Waltman and Shotts (1986) cho thiy phan 16n vi khuan E. ictaluri phan
1ap trén ca nheo My nhay ddi véi hau hét cac loai khang sinh dung dé kiém
soat nhdm vi khuan Gram Am nhu aminoglycoside, cephalosporin, penicillin,
quinolone, tetracycline, chloramphenicol va nitrofurantoin. Nghién ctru cling
cho thay vi khuan chi khéang vé&i khang sinh colistin va sulfonamide. Nghién
ctru tiép theo ctia Reger et al. (1993) ciing cho thay vi khuan E. ictaluri nhay
voi enrofloxacin, gentamicin va doxycycline. Bao cdo cua Stock and
Wiedemann (2001) cho thiy cac vi khuan thudc giéng Edwardsiella, ké ca vi
khuan E. ictaluri con nhay vé6i cac khang sinh thudc nhém quinolone nhung
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gan day vi khuan E. ictaluti i bat dau khang voi nhom khang sinh nay
(Akinbowale et al., 2007).

O BBSCL, sy khang thudc cua vi khuéan E. ictaluri trén c4 tra ciing dugc
nhiéu tac gia nghién ctru. Crumlish et al. (2002) da tién hanh kiém tra khang
sinh d6 vi khuan E. ictaluri phan lap tir ca tra nudi ¢ tinh An Giang va Can
Tho. Két qua cho thiy vi khuan E. ictaluri phan lap trén c4 tra ¢ tinh An
Giang chi khang véi oxolinic acid trong khi vi khuan dwoc phan 1ap tir Can
Tho thi khang véi oxytetracyline va sulfonamide. Nghién cau cua Tu Thanh
Dung va ctv. (2004) cho thay vi khuan E. ictaluri phan lap tir ca tra bénh tai
An Giang, Can Tho, Dong Thap va Vinh Long ciing khang véi oxytetracyline,
oxolinic acid va sulfonamide. Tuy nhién, dén nim 2008, ngoai 2 loai khing
sinh oxytetracyline va sulfonamide thi vi khuan nay da khang thém véi
streptomycin, trimethoprim, flumequine va enrofloxacin (Dung et al., 2008).
Diém néi bat trong nghién cau nay la da xac dinh cé trén 73% chung vi khuan
E. ictaluri biéu hién sy da khang thudc. Gan day nhat, theo két qua nghién
ctru cua Nguyén Thién Nam va ctv. (2010) cho thay hau hét vi khuan E.
ictaluri khang vé&i streptomycin, chloramphenicol (95%), florfenicol,
enrofloxacin (77,5%) va doxycycline (67,5%). Pac biét, nghién ctru nay da
xac dinh 97,5% chang vi khuan biéu hién sy da khang thudc. Tuy nhién,
nghién ctru ctia Pham Thanh Huong va ctv. (2010) cho thiy c6 dén 96% céc
ching vi khuan E. ictaluri thé hién su da khang thude.

2.6.2 Sw khang thudc ciia vi khuan A. hydrophila

Tuong tw, nhiéu nghién ctu vé sy khang thudc cua vi khuan A.
hydrophila trén thé giéi di duoc thuc hién (Guz and Kozinska, 2004;
Akinbowale et al., 2007; Ashiru et al., 2011; Tipmongkolsilp et al., 2012).
Dic biét, cac nghién ciru gan day cho thay hién tuong da khang thudc cua vi
khuan nay da xuat hién ¢ nhiéu noi trén thé gidi (Akibowale et al., 2006,
2007; Kaskhedilar and Chhabra, 2010; Stratev et al., 2013). Trén ca nheo My,
vi khuan A. hydrophila da khang v6i nhiéu loai khang sinh nhu ampicillin,
chloramphenicol, streptomycin, sulfonamide, tetracycline, nitrofuran va
oxytetracycline (Aoki, 1988; DePaola et al., 1988). Cac nghién ctru khac cling
cho thiy vi khuan A. hydrophila da khang véi cac loai thue khang sinh nhu
chloramphenicol, terramycin, ampicillin, amoxicillin, sulfamethoxazole,
cefalexin, oxytetracycline, oxolinc acid va erythromycin (McPheason et al.,
1991; Akibowale et al., 2006; Akinbowale et al., 2007; Vivekanandhan et al.,
2002).

O nuéc ta, sy khang thudc khang sinh cia vi khuan A. hydrophila ciing
dugc cac nha khoa hoc quan tdm va nghién ctru, dac biét la vi khuan gay bénh

26


http://vi.wikipedia.org/wiki/Sulfonamide_(thu%E1%BB%91c)

trén ca tra & PBSCL. Nghién ciru ciia Crumlish et al. (2007) cho thay vi khuan
nay da khang thém véi oxytetracycline, erythromycin va acid oxolinic. Nghién
ciru cua Pham Thanh Huong va ctv. (2010) véi két qua 1a céc chung A.
hydrophila phan lap trén ca tra tai Can Tho, Pong Thap va Soc Tring da
khang cao véi trimethoprim/sulfamethoxazole, streptomycin, dac biét trong
nghién ctru nay cho thdy c6 dén 23% vi khuan A. hydrophila thé hién su da
khang. Ngoai ra, nghién ctru gan ddy cua Tran Thi My Héan (2013) cho thay
cac ching vi khuan A. hydrophila phan lap trén ca that 1at com (Chitala
Chitala Hamilton, 1822) da khang vo&i ampicillin, cefazolin, colistin va
streptomycin.

2.7 Hién twong va co ché da khang thudc ciia vi khuin

Viéc sir dung thuong xuyén cac loai khang sinh dé diéu tri bénh cho
ngudi ciing nhu trong linh vuc thdl y va NTTS di 1am cho vi khuan khéng chi
khéng véi 1 loai khang sinh ma con l1am cho chung cé kha ndng khang cung
lac voi nhidu loai khang sinh (Akinbowale et al., 2007). Nhin chung, hién
tugng da khang thudc dang trd nén phd bién ¢ vi khudn Gram am va Gram
duong (White et al., 2001; Alekshun and Levy, 2007) va gay kho khan cho
viéc diéu tri bénh (Alekshun and Levy, 2007; Nikaido, 2009). Cho dén nay,
ngoai vi khuan A. hydrophila va E. ictaluri thi hién twong da khang thudc
cling duoc bao €40 ¢ nhiéu loai vi khuan khac nhu Acinetobacter baumannii,
P. aeruginosa, E. coli, K. pneumoniae, Enterococcus faecium, Staphylococcus
aureus, Mycobacterium tuberculosis, Salmonella enterica serovar
typhimurium, Shigella dysenteriae, Stenotrophomonas va Burkholderia
(Alekshun and Levy, 2007; Dzidic et al., 2008; Giedraitiené et al., 2011).

Nhin chung, su da khang thude cuia vi khuan c6 thé duge thuc hién thong
qua 2 co ché cha yéu: co ché thu nhan (acquired mechanism) va co ché tu
nhién (intrinsic mechanism). Co ché thu nhan 1a do sy hién dién cta cac gen
khang thudc khac nhau (mdi gen ma hoa tinh khang d6i voi 1 khang sinh) trén
cing bd gen vi khuan (multiple antibiotic resistance genes). Co ché nay
thuong lién quan dén su dot bién & nhirng gen muyc ti€u cua khang sinh va sy
truyén gen khang thudc thong qua cac plasmid, thyc khuan thé
(bacteriophage), gen nhay (transposon) va cac integron (Alekshun and Levy,
2007). Su truyén gen khang thudc thong qua cac yéu tb di truyén van dong
nhu plasmid, transposon va integron dugc cho 1 co ché phd bién nhit trong su
da khang thudc ctia vi khuan xay ra trong méi trudng (Davies, 1994; White et
al., 2001; Alekshun and Levy, 2007). Trong khi d6, & co ché tu nhién
(intrinsic mechanism) thi vi khuan da khang thudc dwoc thuc hién nhd hé
théng bom thoat dong (multidrug efflux pumps) (Alekshun and Levy, 2007;
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Nikaido, 2009). Hién nay, it nhat 5 ho protein (Hinh 2.7) lién quan dén hé
théng bom thoat dong dd duoc bao cdo, gdm ho RND (resistance nodulation
division), ho MFS (major facilitator superfamily), ho SMR (staphylococcal
multiresistance), ho MATE (multidrug and toxic compound extrusion) va siéu
ho ABC (ATP binding cassette) (Piddock, 2006).

Ho RND

| |
| |
MFES | I
Ho MATE : :
acriflavine Siéu ho ABC
bﬂlz.llonlum ' Q Outer |
aminoglycosides HoSMR 1 % Membrane
fluoroquinolones chlorhuldlm g oA
cationic drugs p.mmmm - | | multiple drugs
| |
1 / ' 1
| |
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. :
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|
(
Té bao chit :

Hinh 2.7: Cac hé théng bom da khang cua vi khuan (Piddock, 2006).

2.8 Cac yéu to di truyén van dong lién quan dén sy khang thudc ciia
vi khuin

2.8.1 Plasmid

Plasmid 1a cic phan tr ADN mach d6i, dang vong hoic thing
(circular/linear double-stranded DNA) nam ngoai ADN nhiém séc thé cua vi
khuan. Chlng c6 thé tu nhan 1én doc 1ap vai té bao chu (extra-chromosomal
DNA self-replicating genetic element) do c6 vi tri khai dau sao chép (ori hay
origin of replication) (Leplae et al., 2004; Frost et al., 2005). Cac plasmid
thuong c6 kich thudce tir vai kilobase pairs (kbp) dén vai traim kbp (Waters,
1999). Trong 1 té bao vi khuan cé thé c6 tir 1 dén nhiéu loai plasmid khac
nhau va mdi loai co thé c6 nhiu ban sao trong té bao. Nhin chung, cac
plasmid dong vai trd quan trong dén viéc phat tan cua cac gen khang khang
sinh do chdng mang cac gen khang khang sinh (cac R-plasmid, resistance
plasmid) va trén plasmid c6 chira gen tra (transfer gene) gitp cho plasmid cé
thé di chuyén tir vi khuan nay sang vi khuan khéc trong cing 1 loai hodc khac
loai v&i nhau (Hinh 2.8). Tuy nhién, ngay nay cac plasmid dugc xem la nhan
t6 quan trong gy nén hién tugng da khang thudc & vi khuan do ching mang
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cac gen mi héa cho viéc khang lai nhiéu loai khang sinh nhu P-lactam,
macrolide, aminoglycoside, tetracycline, trimethoprim/sulfamethoxazole va
phenicol (Nikaido, 2009). Thém vao d6, cac yéu té di truyén van dong khac
nhu gen nhay (transposon), doan xen/doan chén (insertion sequence) va cac
integron mang cic gen khang thudc thuong dinh vi trén cac plasmid nén viéc
phat tan va truyén gen khang thudc cta vi khudn c6 thé xay ra ¢ tan suit cao
(Waters, 1999; Cambray et al., 2010).

Thue khuin thé

Plasmid

Vo SN e
<

thé

4

Nhiém sac

A
2 -

~® " G
- ADN tu do
Hinh 2.8: Su trao d6i gen khang thudc qua plasmid & vi khuan (Levy and
Marshall, 2004).
2.8.2 Cé4c integron
Stokes and Hall (1989) 1an dau tién di phat hién va mo ta cac yéu t6 di
truyén van dong, dugc goi 14 integron c6 kha ning thu nhan gen (gene capture
system) & nhiéu loai vi khuan. C4c integron c6 kha ning nhan biét, bat gir 1
hay nhiéu gen cassette (gen cassette thuong 1a cac gen ma hoa sy dé khang véi
khang sinh) (Cambray et al., 2010). Do integron c6 kha nang thu gitr 1 hay
nhidu gen cassette, cac vi khuin mang integron thudng cé hién tuwong da
khang thudc (Collis and Hall, 1992; Collis and Hall, 1995). Céc integron
thuong hién dién pho bién ¢ vi khudn Gram am, dic biét 13 & cac loai vi khuan
thudc ho Enterobacteriaceae (White et al., 2001).
CAu tric chung cua cac integron bao gém 1 ving chtrc ning (functional
platform, viing bao tén 5’-CS: 5’-conserved segment): mang cac thanh phan
can thiét cho hé théng hoat dong va 1 vung bién d6i (variable region) chira
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nhiéu gen cassette ma hoa tinh khang khang sinh (Hinh 2.9). Ving chirc ning
cta integron gdm c6 3 vi tri quan trong: vi tri mang gen tong hop enzyme
tyrosine recombinase (Intl gene) c6 chirc ning xuc tic qua trinh cat va dinh
huéng sy gan vao integron cuia cac gen cassette (Stokes and Hall, 1989), diém
gin vao cua gen cassette ¢ 1 vi tri chuyén biét dugc goi 1a attl (Collis et al.,
1993) va 1 promotor (Pc). Cac integron ban than chung khong thé di chuyén
nhung chung thuong gin voi cac yéu té di truyén van dong khac nhu cac gen
nhay (transposon) hodc cac plasmid tiép hop (conjugative plasmid), nhd d6 ma
chung c6 thé phat tan gen khang thudc trong ciing 1 loai (intraspecies) va giira
cac loai vdi nhau (interspecies) (Davies and Davies, 2010).

p.‘u'\! >
intll attl qacEA sull
Integrase 3'-conserved segment
_attC
/(T wes

@
e , Resistance

\q }/ gene cassette

(R gene)
P —» lT

fnti1 attl Rgene attC  gacEA sult
Hinh 2.9: Céu trac chung cta cc integron va co ché thu nhan cac gen
cassette cua integron (Davies, 2008).

Céc integron duoc chia lam 2 loai: loai lién két vi cac yéu t6 di truyén
van dong nhu gen nhay hodc c&c plasmid tiép hop, goi la cac integron di dong
(mobile integron/MIs) va loai nim trén nhiém sic thé, goi 13 integron nhiém
sdc thé (chromosomal integron-CIs hodc super-integron). Cc integron nhiém
sic thé thuong khong lién quan dén kiéu hinh khang thudc cta vi khuan
(Cambray et al., 2010). Céc integron di dong dugc chia thanh nhiéu nhom
khac nhau dya trén trinh ty amino acid cua cac gen integrase tuong ung, CaC
gen nay thudng twong dong tir 45-58% (Rowe-Magmus et al., 2002). Cho dén
nay, cac nha khoa hoc trén thé gii da phat hién duoc it nhat 5 nhém integron
di dong, trong sb do6 thi cAc integron nhém 1 va nhom 2 13 nhiing integron hién
dién pho bién ¢ cac vi khuan co kiéu hinh da khang thudc va chung thu hit sy
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quan tdm cua cac nha khoa hoc do c6 kha ning phat tan cac gen khang thudc
c6 thé xay ra trong cung 1 loai va giira cac loai véi nhau (White et al., 2001).
2.8.2.1 Céac integron nhém 1
CAu triic chung cua cac integron nhom 1 (class 1 integrons) gdm ving
5’-CS va 3’-CS bi chia cit boi vung bién d6i chira 1 hodc nhiéu gen cassette
(Rodriguez et al., 2006) (Hinh 2.10). Vung 5’-CS la vung chirc nang chura
gene integrase (intl1), diém tiép hop (attl1) va 1 promoter (Pc) cho phép gen
cassette gin vao attll ¢ 1 huéng thich hop. Ving 3’-CS cua cic integron
nhém 1 bao gdm gen gacEAI (qacEAI gane) ma hoa tinh khang d6i véi cac
hop chit ammonia bac 4 (quaternary ammonium compounds) va gen sull
(sull gene) ma hda gen khang vdi khang sinh nhém sulfonamide va 2 khung
doc m¢: orf5 va orf6 (open reading frame) (Partridge et al., 2009). Céc
integron nhém 1 thuong hién dién phd bién & vi khuan da khang thudc va
dugc phat hién ¢ nhiu loai vi khuan Gram am nhu Acinetobacter,
Aeromonas, Alcaligenes, Burkholderia, Campylobacter, Citrobacter,
Enterobacter, Escherichia, Klebsiella, Pseudomonas, Salmonella, Serratia,
Shigella va Vibrio (Fluit and Schmitz, 2004).
&1 P2 P =
\l’ l’/ |2 r
intl1 attl gene cassette attCqacEAT sulil orf5

5-CS variable region 3-CS

d

P

Hinh 2.10: C4u trtic chung cua cac integron nhom 1 (Aleskshun and Levy,
2007).

2.8.2.2 Cac integron nhom 2

Céc integron nhém 2 (class 2 integron) thudng lién két véi tranposon Tn7
(Collis and Hall, 1995). Integron nhém 2 khong chira gen sull nhung n6 chua
cac gen cO vai tro thiuc day su chuyén vi cia Tn7 (Radstrom et al., 1994;
Recchia and Hall, 1995). Theo Hansson et al. (2002) thi gen integrase cua
integron nhom 2 (Intl2) c6 ty 1& trong ddng véi gen integrase cua integron
nhom 1 1a 46%. CAc integron nhom 2 thudng xuat hién & cac vi khuan thudc
ho Enterobacteriaceae, dic biét 1a & vi khuan E. coli (White et al., 2001;
Crespo et al., 2005; Machado et al., 2005; Pan et al., 2006). Integron nhém 2
thuong chira cac gen ereA (khang véi erythromycin); catB2 (khang
chloramphenicol), aadB (khang gentamicin, tobramycin va kanamycin), dfr
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(khéng trimethoprim), sat (khang streptothrycin) va estX (méa héa cho esterase
gia dinh) (Partridge et al., 2009).

2.8.2.3 Céac integron nhom 3,4 va 5

Ngoai cac integron nhom 1 va 2 thi cac integron nhom 3, 4 va 5 ciing
dugc phat hién & vi khudn. Tuy nhién, chi 1 sb it cic nghién ctru vé cac
integron nhém nay dugc bao cdo. Cac integron nhom 3 1an dau tién dugc phat
hién boi Arakawa et al. (1995) tir cac chung vi khuan Serratia marcescens
khang carbapenem. Trong khi, cic integron nhoém 4 va 5 da dugc bao cao tur 1
s6 loai Vibrio khang véi trimethoprim (Hochhut et al., 2001; Cambray et al.,
2010).

2.8.2.4 Cé&c gen cassette

Gen cassette 1a nhimg yéu té di truyén van dong nho nhat va khong co
kha ning sao chép, thuong chi chira 1 gen don va 1 diém tai t6 hop (attC) hay
con goi 1a 59-be (59-base element) (Labbate et al., 2009). Hau hét cac gen
cassette khong c6 promoter (vung khoi dong) nén hoat dong ctia ching phu
thudc vao promoter (Pc) cua integron ma ching chén vao (Cambray et al.,
2010). Do d6, né khong thé tw nhan d6i & trang thai tu do. Nhiéu gen cassette
c6 thé chén vao cung 1 integron nén gy ra hién tuong da khang (Partridge et
al., 2009). Hién nay, theo bao cado cua cac nha khoa hoc thi c6 hon 130 gen
cassette khac nhau da dugc xac dinh (Fluit and Schmitz, 2004; Partridge et al.,
2009). Trong d6, c6 hon 80 gen cassette khac nhau tir integron nhom 1 da
dugc phat hién va ching thuong ma héa cho su dé khang véi cac khang sinh
nhu aminoglycoside, chloramphenicol, trimethoprim, streptothricin, rifampin,
erythromycin, fosfomycin, lincomycin, cac hop chat amino béac 4 va céc khang
sinh thugc nhom B — lactam (Rowe-Magmus and Mazel, 2002; Fluit and
Schmitz, 2004).

2.9 Hién twong trao ddi gen khang thudc giira cac loai vi khuin trong
tw nhién

291 Cé&c qua trinh tiép hop va trao doi gen khang thudc cia vi
khuan

Sy trao d6i vat liéu di truyén cta vi khuan c6 thé dién ra qua 2 hinh thic,
d6 1a qua trinh chuyén gen ngang (lateral hodc horizontal gene transfer,
LGT/HTG) va chuyén gen thang (vertical gene transfer hodc vertical
evolution) (Hinh 2.11). Qua trinh chuyén gen thang 1a do vi khuan ban dau
khong c6 gen khang thudc nhung sau d6 bi dot bién co gen khang thudc va khi
vi khuin c6 gen nay thi ching c6 thé truyén truc tiép gen khang thudc cua
chung cho céac thé hé con chau cua chung qua qué trinh tai ban ADN (DNA
replication) (Madhavan and Murali, 2011).
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Trong khi d6, su chuyén gen ngang 1a qua trinh ma vat liéu di truyén c6
thé trao dbi gitta cac vi khuan trong cing 1 loai hodc khac loai v6i nhau
(Drége et al., 1999). Qua trinh nay gift vai trd rit quan trong trong viéc phat
tan cac gen khang thudc giita cac vi khuan trong tu nhién (de la Cruz and
Davies, 2000). Cho dén nay, c6 it nhét 3 co ché lién quan qua trinh chuyén gen
ngang cua vi khuan dd duwoc phat hién, d6 13 qua trinh bién nap
(transformation), tai nap (transduction) va tiép hop (conjugation). Bién nap 1a
1 trong nhimg hinh thtrc chuyén gen ngang lan dau tién dwgc phat hién boi
Griffith ¢ vi khuan Streptococcus pneumoniae (Griffith, 1928), con tai nap do
cac thyc khudn thé (phage) thi it duoc biét dén. Trong khi d, tiép hop dugc
xem 14 1 trong nhirng co ché phd bién nhét dé vi khuan dé trao d6i vat chit di
truyén (Mazel and Davies, 1999; Norman et al., 2009).
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Hinh 2.11: Cac qua trinh chuyén gen ngang & vi khuan (Furuya and Lowy,
2006).

2.9.2 Cac két qua nghién ciru lién quan dén kha ning truyén gen
khéng thubc giira nhém vi khuan gy bé¢nh & DPVTS va vi khuan E. coli

Cho dén nay, trén thé gidi da nhiéu nghién ciru chitng minh nhiéu loai vi
khuan c6 thé tiép hop va chuyén gen khang thudc cta ching cho vi khuén E.
coli (Kruse and Sorum, 1994; Agersg and Sandvang, 2005; Cabello, 2006;
Van et al., 2007; Heuer et al., 2009; Xu et al., 2011; Marshall and Levy, 2011;
Tremblay et al., 2011). Trong linh vuc thily san, nhiéu nghién ctru cho thay
céc vi khuan gdy bénh trén ca nhu Aeromonas spp., E. ictaluri, Pseudomonas
spp. c6 thé chuyén gen khang thudc cta ching sang vi khuan E. coli (Sorum
and Sunde, 2001; Sorum and L’Abee, 2002; Sorum et al., 2003; Dung et al.,
2009; Nguyen et al. , 2014). Két qua nghién ctru caa Son et al. (1997) cho
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thiy trong s6 cac chung vi khuan A. hydrophila AH4, AH5, AH9, AH10,
AHI1 va AH19 phan 1ap tir ca r6 phi den/ca r6 phi co (Telapia mossambica)
gy bénh loét da (skin ulcer) & Malaysia duoc chon thi nghiém tiép hop thi chi
c6 ching AH11 c6 thé chuyén cac plamid c6 ich thudc 6,2 kbp va 63,4 kbp
(khang ampicillin and tetracycline) sang vi khuan E. coli K12. Nghién ctru cua
Schmidt et al. (2001a) cho thiy 17/40 chung thudc nhom Aeromonas di dong
khang oxytetracycline thu thap tir cac trai nudi ca hdi & Pan Mach da chuyén
c4c plasmid 16n cua chang (110 kbp va 160 kbp) sang vi khuan E. coli
CSH26Rf. Nghién ciru khac cua Schmidt et al. (2001b) ciing cho thay 15/16
chung A. salmonicida gy bénh nhot (furunculosis) trén ca hoi & Bic Au va
Bic My c6 thé chuyén cac R-plasmid cta ching sang vi khuin E. coli
CSH26Rf. Két qua tiép hop ciia Yoo et al. (2003) ghi nhan vi khuan Vibrio
damsela JE1 c6 thé chuyén cac R-plasmid mang cac gen khang
chloramphenicol va tetracycline sang vi khuan E. coli K-12 HB101. Nghién
cu cua Furushita et al. (2003) ching minh cac ching vi khuin
Photobacterium, Vibrio, Pseudomonas, Alteromonas, Citrobacter va
Salmonella spp., phan 1ap tir 3 dia diém nudi ca lodi ca nhu cam soc vang
(Seriola lalandi), ca cam Nhat Ban (Seriola quinqueradiata), ca cam soc
(Seriola dumerili) va ca ngu vay xanh Dai Tay duong (Thunnus thynnus) da
chuyén cac gen tetB, tetY hoic tetD sang vi khuan E. coli HB-101 sau khi tiép
hop. Vi khuan A. salmonicida gy bénh trén ca hoi mang R-plasmid (pRAS1,
kich thudc 45 kbp) khang tetracycline, trimethoprim va sulfonamide c6 thé
chuyén sang vi khuan E. coli (Sorum et al., 2003). Lan dau tién trong nghién
clru cua Agerso et al. (2007) ching minh gen tetE ndm trén plasmid c6 kich
thude 150 kpb cua vi khuan Aeromonas spp. phan 1ap tir c4 nudi & Pan Mach
c6 thé chuyén sang vi khuan E. coli. O Uc, nghién ctru ciia Akinbowale et al.
(2007) cho thay 5/12 chung vi khuan khang oxytetracycline (gom 4 chiing
Aeromonas WA12, WA13, WA14 va WA15 va 1 ching Vibrio QV5) co thé
chuyén R-plasmid (mang cac gen khang tetracycline: tetA, tetD va tetM) cia
ching sang vi khuan E. coli (tir ga heo va ngudi). Tuy nhién, khong phai tat ca
cac gen ndy cung dugc chuyén tir vi khuan cho sang vi khuan nhin. Chang
han, 2 chung A. hydrophila WA12 va WA14 mang cac gen tetD, tetE va tetM
nhung chi c¢é tetD va tetM hoic chi riéng tetM chuyén sang chung vi khuan
nhéan, trong khi d6 chung A. hydrophila WA13 mang gen tetA va tetM chi
chuyén tetA sang vi khuan nhan. DPic biét, qua két qua tiép hop cua nghién
ciru ndy ciing cho thiy bén canh gen khang tetracycline thi cic gen khang
thudc khang sinh khac nhu cephalothin, chloramphenicol, trimethoprim,
sulphamethoxazole, sulphonamide va trimethoprim/sulphamethoxazole ciing
dugce dong van chuyén (co-transfer) sang vi khuan nhan. Trén ca tra, két qua
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nghién ctru cia Dung et al. (2009) cho thiy c4c chung vi khuan E. ictaluri
mang plasmid khong twong hop (IncK) c6 thé chuyén sang vi khuén E. coli.
Két qua nghién ctru cta Shah et al. (2014) cho thiy trong sé 9 ching vi khuan
dugc chon dé khao sat kha ning tiép hop thi 2 chung Marinobacter litoralis va
Stenotrophomonas maltophilia c6 nguén goc tir dia diém nudi ca hoi co thé
chuyén ca 2 gen tetA va sul2 sang vi khuan E. coli.

2.10 Sw khang tetracycline ciia vi khuan

2.10.1 Tong quan vé khang sinh nhém tetracycline

Tetracycline thuéc nhém khang sinh phé rong (broad-spectrum), cé hoat
tinh e ché nhiéu loai vi khuan Gram am va Gram dwong hiéu khi va ky khi
(Roberts, 2003). Xét vé mat duoc 1y, cac khang sinh thudc nhém niy c6 thé
chia 1a 2 thé hé: thé hé 1 gém cac khang sinh c6 ngudn gbc tu nhién
(tetracycline, oxytetracycline, chlortetracycline va demeclocycline); thé hé 2
gdm cac khang sinh c6 ngudn gdc ban tong hop (doxycycline va minocycline)
(Chopra et al.,, 1992; Chopra and Roberts, 2001; Prescott, 2000).
Chlortetracycline 1a loai khang sinh thuéc nhom tetracycline 1an dau tién dugc
phat hién vao 1948 tur loai Streptomyces aureofaciens (Chopra et al., 1992;
Chopra and Roberts, 2001). Nhin chung, cac khang sinh nhdm tetracycline c6
cAu tric hoa hoc giéng nhau, chung chi khic nhau ¢ cac goc R.

2.10.2 Co ché hoat ddng ciia khang sinh nhém tetracycline

Nhin chung, tit ca cac khang sinh nhom tetracycline cé co ché hoat dong
1a {rc ché qua trinh tong hop protein ciia té bao vi khuan (Hinh 2.12) (Speer et
al., 1992; Chopra and Roberts, 2001). Sau khi khuéch tan vao bén trong té bao
vi khuan, khang sinh tetracycline s& gin vao cac thu thé (receptor) trén tiéu
don vi 30S cua ribosome vi khuan 1am cho cac tRNA van chuyén acid amin
khong thé gin vao diém A (A site) trén ribosome nén chudi peptide khong thé
kéo dai, vi viy qua trinh tong hop protein khong thé xay ra (Chopra and
Roberts, 2001).

2.10.3 Co ché khang tetracycline ciia vi khuan

Trubc gitta thap nién 1950, hau hét cac vi khuan déu nhay voi
tetracycline (van Hoek et al., 2011). Ngay nay, do cdc khang sinh nhom
tetracycline c6 doc tinh va chi phi thap (van Hoek et al., 2011) nén thudng
dugc st dung rong rii trong NTTS dé kiém soat cac ngudn bénh, trong dé
oxytetracycline thuong duoc st dung ¢ hau hét cac nudc c6 nganh cong
nghiép nudi ca (Sorum et al., 1992; Miranda et al., 2003). Do d6, nhiéu nghién
ctru da phat hién nhiéu loai vi khuan khang tetracycline gy bénh trén c4 da
xudt hién trong NTTS (DePaola et al., 1988; Schmidt et al., 2001a; Miranda et
al., 2003). Ngay nay, vi khuan khang tetracycline d xuit hién thuong xuyén
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hon, dic biét 1a nhém vi khuan thudc ho Enterobacteriaceae (Chopra and
Roberts, 2001).

Diéml’/——\ Diém A
508 aa
5| Aminoacyl

tRNA

—— Transferase
/ site

letracycline

Chudi polypeptide

MARN

Hinh 2.12: Co ché hoat dong cua cac khang sinh thuoc nhém tetracycline
(wwwe.antibiotics-info.org/tetracycline.html).

Theo Zakeri and Wright (2008) thi hién nay d c6 4 co ché khang dap
ting tetracycline (acquired tetracycline) (Hinh 2.13) ctia vi khuan di duoc phat
hién: (1) vi khuan giam ndng d6 cua tetracycline trong té bao bang hé thong
bom thai (efflux pumps) (Roberts, 1996), (2) pha v& su tuong tac gilra
ribosome-tetracycline bang cac protein bao vé ribosome (RPPs-ribosomal
protection proteins) (Roberts, 1996), (3) bat hoat khing sinh boi enzyme
(enzymatic inactivation) thong qua qué trinh goi 1a monohydroxylation (Yang
et al., 2004) va (4) co ché sau cung 1a thay d6i vi tri dich (target site) tac dung
ctia khang sinh bang dot bién viung 16S rRNA (Ross et al., 1998). Trong sd
cac co ché trén thi 2 co ché khang tetracycline qua cac protein bao vé
ribosome va hé thong bom thai 13 phd bién va thuong gip nhat ¢ vi khuan
(Chopra and Roberts, 2001).

Reduced cvtoplasmic

A A 2. C titi
H¢ thong bom thai omperive
Bao v¢ ribosome
Thay doi muc tiéu
Monooxygenase
X e Site mutation in
Bat hoat boi enzyme 16S RNA

Hinh 2.13: Cac co ché khang tetracycline & vi khuan (Zakeri and Wright,
2008).
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Cho dén nay, c6 khoang 45 gen khang dép ung tetracycline khac nhau da
dugc xac dinh, gom 40 gen tet (khang tetracycline), 3 gen otr (khang
oxytetracycline) va 1 gen tcr (Roberts, 1996, 2005; Brown et al., 2008). Trong
sO cac gen nay, 6 29 gen ma héa cho hé thong bom thai (gom 26 gen tet, 2
gen otr va 1 gen tcr), 12 gen m& hda cho céc protein bao vé ribosome (11 gen
tet va 1 gen otr), 3 gen tet lién quan co ché bét hoat khang sinh bing enzyme
(Bang 2.4). Tuy nhién, cho dén nay co ché khang tetracycline cta gen tetU
van chua dugc sang to. Cac gen ma héa tinh khang tetracycline thuong nam
trén cac yéu td di truyén van dong (mobile genetic element) nhu cac plasmid
hodc gen nhay (transposon) (Speer et al., 1992).

Bang 2.4: Cac gen khang déap tng tetracycline

Co ché Gen
Efflux pumps (bom déy) tetA, tetA(P), tetB, tetC, tetD, tetE, tetG, tetH, tetJ,
tetK, tetL, tetV, tetY, tetZ, tet30, tet31, tet33, tet35,
tet38, tet39, tetd0, tetdl, tetd2, tet43, tet45, tet46,
otrB, otrC va tcr.

Ribosomal protection tetB (P), tetM, tetO, tetQ, tetS, tetT, tetW, tet32,
(protein bao vé) tet36, tet44, tet va otrA.

Enzymatic inactivation tetX, tet34 va tet37.

(bat hoat bdi enzyme)

Unknown (chua biét) tetU

Roberts et al. (2012)
2.11 Su khang florfenicol ciia vi khuan

2.11.1 Tong quan vé khang sinh nhém phenicol

Phenicol thudc nhém khang sinh phd rong, bao gdém céac loai nhu
chloramphenicol  (C11H12CIoN2Os),  thiamphenicol  (C12H15CI2N20sS),
florfenicol (C12H14CI2NO4SF) va florphenicol amine (C1oH14CloNOsSF). Céac
khang sinh thuéc nhom phenicol cé hoat tinh khang khuan rat manh, co tac
dung ddi véi ca vi khuan Gram 4m va Gram duong (Schwarz et al., 2004).
Nhin chung, cac khang sinh nhom nay c6 ciu tric hoa hoc tuong ty nhau, chi
khac nhau & gbc R.

Chloramphenicol di duoc st dung phd bién trong chin nudi thi y mai
cho dén khi doc tinh cta n6 duge phat hién. Do d6, hi¢n nay chloramphenicol
d3 bi cAm sir dung trong linh vuc thi y va trong NTTS. Florfenicol 13 din xuét
ctia chloramphenicol v&i nhom p-methyl sulfonyl va fluorine thay thé cho
nhom p-nitro va hydroxyl trong cau trac ciia chloramphenicol. Florfenicol
duogc ung dung rong rai trong nganh tht y va duoc st dung trong NTTS &
chiu A tir nhitng thip nién 1980 (Keyes et al., 2000). O Chau Au, florfenicol
duogc sir dung dé tri bénh truyén nhiém dudng ho hap & gia siic vao nim 1995
va trén heo vao nam 2000. O My, n6 ciing duoc Co Quan quan Iy Duogc va
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Thue pham (Food and Drug Administration) cho phép sir dung vao nim 1996
dé diéu tri cac ngudn bénh trén duong ho hap cua bo va st dung trong NTTS
(Fernandez-Alcarcon et al., 2010).

2.11.2 Co ché hoat ddng ciia khang sinh nhém phenicol

O Viét Nam, chloramphenicol cing v6i khang sinh enrofloxacin (thudc
nhom quinolone) hién dang bi ciAm st dung trong NTTS. Tuy nhién,
florfenicol thi van duoc phép st dung trong NTTS & nudc ta (Thong tu sb
03/2012/TT-BNNPTNT). Twong tu nhu chloramphenicol, co ché hoat dong
ctia cua florfenicol 1 gan vao tiéu don vi 50S cia ribosome Va e ché enzym
peptidyl transferase. Do d6 ngin can viéc chuyén cac acid amin tir phan tir
tRNA dén chudi peptide ctia protein dang tong hop 1am trc ché qua trinh sinh
tong hop protein cta vi khuan (Schwarz et al., 2004).

2.11.3 Co ché khang florfenicol ciia vi khuan

Vi¢ce st dung florfenicol trong thi y va NTTS trong thoi gian qua da lam
xuat hién nhiéu loai vi khuan khac nhau tré nén khang florfenicol nhu
Klebsiella pneumoniae (Cloeckaert et al., 2001), Escherichia coli (Keyes et
al., 2000; Cloeckaert et al., 2000; White et al., 2000), Vibrio cholerae
(Hochhut et al., 2001). Két qua nghién ciru vé hién tugng khang thudc cia vi
khuan E. ictaluri trén ca tra cia Nguyén Thién Nam va ctv. (2010) ciing cho
thay 77,5% vi khuan khang véi florfenicol.

Cho dén nay, co ché khang florfenicol cua vi khuan van chua duoc 1am
sang t6. Tuy nhién, cac nha khoa hoc da xac dinh dugc 2 co ché ¢6 thé dan
dén viéc khang chloramphenicol va florfenicol cta vi khuan, d6 1a sy bat hoat
chloramphenicol bang enzyme boi qué trinh goi 1a acetyl hoa (acetylation)
théng qua cac chloramphenicol acetyltransferase khac nhau (Murray and
Shaw, 1997) va do cac bom (chloramphenicol exporter) co tac dung day
chloramphenicol va florfenicol ra khoi t& bao vi khuan (Schwarz et al., 2004).
Gan day, gen floR duoc xem 1a gen gitip vi khuan dé khang lai véi
chloramphenicol va florfenicol (Schwarz et al., 2004). Gen nay m& hoa cho
protein mang, protein nay hoat dong nhu cai bom dé day chloramphenicol va
florfenicol tir bén trong té bao vi khuan ra ngoai. Vi thé, khong du luong
khang sinh can thiét dé thé hién hoat tinh ddi vé6i vi khuan (Kim and Aoki,
1996).
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Chuwong ITII. PHUONG TIEN VA PHUONG PHAP NGHIEN CUU

3.1 Ngi dung nghién ciru

bé dat dugc cac myc ti€u dé ra, dé tai thuc hién cac ndi dung cua ludn an

theo so d6 mo ta (Hinh 3.1) nhu sau:

Maiu c4 tra bénh (GTM va XH) va miu nwéc ao nudi & PBSCL

Phan lap va dinh danh vi khuin E. ictaluri, A. hydrophila va E. coli

!

!

Xac dinh déc luc
va gia tri LDS0
cua cac ching vi
khuin E. ictaluri
va A. hydrophila.

Khao sat tinh nhay
cam khang sinh
cua cac chuang vi
khuan E. ictaluri va
A. hydrophila.

L

Nghién ciru cac
dic diém bénh
hoc cidm nhiém
kep 2 loai i
khuan E. ictaluri
va A. hydrophila
trén ca tra.

Hinh 3.1: So ¢ minh hoa cac ndi dung nghién ctru chinh cta luan an.

3.2 Phwong tién nghién ciru

3.2.1 Thoi gian va dia diém thi nghi¢m

Thoi gian: cac thi nghiém cta luan an dugc thuc hién trong thoi gian tu

thang 01/2013 dén thang 04/2016.

Dia diém thyc hién: dé tai duoc thuc hién tai phong Sinh hoc Phén tir
(Vién NC&PT Cong nghé Sinh hoc) va cac phong Thi nghiém ctia B mon
Bénh hoc Thuy san (Khoa Thuy san), truong Dai hoc Can Tho (PHCT).

3.2.2 Dung cu va thiét bi thi nghiém

Tu cay vi sinh vat Totelstar AV-100 (Tay Ban Nha), tu u vi sinh vt
Incucell 55 (Puc), may ly tdm Biofuge pico Heraus D-37520 Osterode (Ptrc),
bo dién di mot chiéu BioRad (M§$), may doc va chup hinh gel Bio-Rad



Universal HoodIl (M§y), may PCR Perkin Elmer 9700 (M¥), kinh hién vi
Olympus CHT (Nhét), may do pH dé ban (Eutech, Singapore), may dtc khbi
Microm EC 350 (Puc), may xu ly mau mo Tissue processing Microm STP
120 (Prc) va may cit md microtome PR 50 (Nhat) va cac dung cu khac.

3.2.3 Mbi trudng va héa chat thi nghiém
* Moi trudng va héa chit phan 1ap, nudi cdy va triv vi khuén:

Moi truong TSA (Merck, Buc) hodac BHI (Merck, Buc), GSP (Merck,
Pric) dung dé phan 1ap vi khuan E. ictaluri va A. hydrophila.

Méi truong MCK (Merck, Puc) dung dé phan lap va nudi cay vi khuan
E. coli va thuc hién thi nghiém tiép hop.

Moéi truong BHIB (Merck, Buc) hodac TSB (tryptic soya broth, Merck,
Ptic) dung dé nhan sinh khéi vi khuan.

* Hoa chat dung dé khio sit cac dic diém sinh 1y va sinh hoa caa vi
Kkhuan:

Que thir oxidase (Oxidase Test Strips, Merck, Ptic) ding dé kiém tra
hoat tinh oxidase cta vi khuén.

Hydrogen peroxide (H202, Merck, Dic) diung dé kiém tra hoat tinh
catalase ctia vi khuan.

Moi truong BA (blood agar, ¢6 bd sung 5% maéu ciru) (Merck, Dirc) dung
dé kiém tra kha ning tan huyét (hemolytic activity) cua vi khuén.

Moi truong oxidation/fermentation (moi truong O/F, Merck, D) dung
dé kiém tra kha ning 1én men va oxid hoa dudng glucose ciia vi khuan.

B kit nhuém Gram (Merck, Btc) vi khuan gdm cac dung dich: crystal
violet (dung dich I), iodine (dung dich II), con: aceton (dung dich III), safranin
(dung dich IV). Thanh phan va cach chuén bj cac dung dich dugc trinh bay chi
tiét & Phu luc Al

B0 kit thwong mai APl 20E kit (BioMerieux, Phap) dinh danh nhanh cac
vi khuan E. ictaluri, A. hydrophila va E. coli sau khi phén lap.

* Hoéa chit dung dé trich va triv ADN vi khuan: Tris (hydroxymethyl)
aminomethane hydrochloride (Tris—HCI, Himedia, An Do),
ethylenediaminetetraacetic acid (EDTA, Sigma, My), sodium dodecyl sulfate
(SDS, Merck, buc), isoamylalcohol (Merck, Duc), ethanol (Merck, Bic),
chloroform (Merck, Dtc), cetyl trimethyl ammonium bromide (CTAB,
Himedia, An D9), proteinase K (Fermentas, M¥), dung dich TE (pH 8,0): Tris-
HCI (10 mM) va EDTA (1mM).
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* Héa chat ding dé trich ADN vi khuan tir miu mé: sir dung bo kit thuong
mai DNeasy Blood&Tissue Kit (Qiagen, M) dé trich ADN vi khuan tir mau
mo ca dugc cam nhiém 2 loai vi khuan E. ictaluri va A. hydrophila.

* Hoa chat dung dé thwe hién phan ung PCR: PCR Amplification Buffer
GL Plus (PCR buffer, LifeTechnologies, An Do), MgCl, 25 mM (Fermentas,
M¥), deoxyribonucleotide triphosphate (ANTPs) gdm: dATP (100 mM), dTTP
(100 mM), dCTP (100 mM) va dGTP (100 mM) (Fermentas, M¥), Taq DNA-
polymerase (Fermentas, M¥), dimethyl sulfoxide (DMSO, Merck, brc).

Céac loai moi (primer) ding dé nhan dién vi khuan E. ictaluri va A.
hydrophila; xac dinh cac integron nhém 1, 2 va 3; cac gen khang tetracycline
(tet gene): tetA, tetB, tetC, tetD, tetE, tetG, tetK, tetL, tetM, tetO, tetS va tet34
va gen khang florfenicol (floR gene) do céng ty Integrated DNA Technologies
(IDT, My) tong hop.

* Hoa chat dién di san pham PCR: agarose (Merk, Pirc), Tris-borate-
acetate-EDTA (56X TBE Buffer: Tris base (0,445 M), boric acid (0,445 M) va
EDTA (12,5 mM) (Fermentas, M¥), loading dye/loading buffer (Fermentas,
My), ethidium bromide (EtBr, Merck, Puc) hoac SafeView (Merck, Puc), cac
thang chuan ADN gom 100 bp, 100 bp plus, 1 kbp (Fermentas, M¥) va thang
chuan HyperLadder™ 1 kbp (Bioline, Anh) dung dé xac dinh kich thudc cac
san pham PCR va kich thuéc plasmid & 2 loai vi khuan.

* Héa chat dung dé nhuém miu phét kinh (nhudém Wright-Giemsa):

Dung dich Wright gom: bt Wright va methanol (Merck, Bric).

Dung dich Giemsa gém: bot Giemsa, glycerol va methanol (Merck,
brrc).

Dung dich pH 6,2-6,8 gébm: monobacsic sodium phosphate (NaH2PO4),
dibasic sodium phosphate (Na2HPO4, Merck, Drc).

Dung dich pH 6,2 gom: acid citric (CeHsO7), Na:POs.7H.0 (Merck,
brrc).

Thanh phan, ndng do va cach pha dung dich dung dich Wright, Giemsa,
pH 6,2-6,8 va dung dich pH 6,2 duoc trinh bay chi tiét & Phu luc A2.

* Héa chat dung dé xir Iy va nhudém mau mo:

Xylene, sap ong, paraffin (Merck, Buc).

Dung dich formol trung tinh (Neutral buffered formalin, NBF) gom:
formol, NaH2PQO4, Na2HPO4 (Merck, Dirc).

Dung dich Harris’s haematoxyline gdm: haematoxyline, alcohol,
potassium alum, mercuric oxide, glacial acetic acid (Merck, Buc).
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Dung dich Eosin gom: Eosin, Phloxine, ethanol, glacial acetic acid
(Merck, D).

Dung dich potassium acetate: potassium acetate (Merck, Puc) va nudce
cét.

Thanh phan, ndong d0 va cich pha cic dung dich NBF, Harris’s
haematoxyline, Eosin va dung dich potassium acetate duoc trinh bay chi tiét &
Phu luc A3.

* Cac khang sinh dia diung dé thwe hién khang sinh d6: amoxicillin
(AMO/10 pg), ampicillin (AMP/10 pg), cefotaxime (CTX/30 pg), cefalexin
(CFL/30 pg), chloramphenicol (CHL/30 pg), florfenicol (FFC/30 pg),
ciprofloxacin (CIP/5 pg), enrofloxacin (ENR/5 ug), norfloxacin (NOR/5 ug),
doxycycline (DOX/30 pg), tetracycline (TET/30 pg), gentamicin (GEN/10
ug), streptomycin  (STR/10 pg), neomycin (NEO/30 pg) va
trimethoprim/sulfamethoxazole (SXT/1,25/23,75 pg). Tt ca cac loai khang
sinh trén dugc mua tir hang Oxoid cua Anh.

* Héa chat diung dé trich ADN plasmid vi khuén: b kit trich plasmid vi
khuan: ISOLATE Il Plasmid Mini Kit (Bioline, Anh).
3.2.4 Vat li¢u thi nghiém

Mau ¢4 tra nhiém bénh GTM va bénh XH thu thap tir cac ao nudi o 1 s6
tinh PBSCL dung dé phan lap vi khuan E. ictaluri va A. hydrophila. Ngoai ra,
1 s6 mau ¢4 bénh va miu nudc ao nudi C4 tra ciing dugc thu thap dé phan lap
vi khuan E. coli dung trong cac thi nghiém tiép hop.

Ca tra gibng (trong luong khoang 12-20 g) dung dé thuc hién céc thi
nghiém cam nhiém, gébm cam nhiém don va cam nhiém kép 2 loai vi khuan E.
ictaluri va A. hydrophila. C4 duoc mua tir trai ca tra giong & Hong Ngu -
Pong Thap va duoc thuan dudng & trai thi nghiém cam nhiém ciia khoa Thuy
san, DPHCT.

Chung vi khuan E. coli ATCC 25922 dung dé 1am ddi ching phuong
phap thue hién khang sinh db.

3.3 Phuong phap nghién ctru

3.3.1 Pia diém va phwong phap thu miu ca tra bénh

C4 tra co6 biéu hién bénh GTM (c4 bénh c6 cic ddm trang nho li ti trén
gan, thin va ty tang) va bénh XH (XH ¢ ving mat, xung quanh miéng, hau
mon va & cac vay hodc c6 dich bén trong xoang bung) hoic c¢6 dau hiéu nhiém
kép 2 loai bénh trén duoc thu & cac ao nudi ca tra. Mau ca bénh duoc thu & cac
tinh cia PBSCL nhu An Giang, Pong Thap, Tp. Can Tho, Vinh Long, Bén
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Tre, Tra Vinh va Tién Giang (Hinh 3.2). Mdi ao nuéi thu tir 3-4 ¢4 bénh véi
trong lwong cd dao dong tir 22 dén 700 g/con. Pé phan 1ap vi khuan E.
ictaluri, nghién ctru da thu 125 méu c4 tra (gdm 90 miu c4 c¢6 ddu hiéu bénh
GTM va 35 mau c4 nhiém kép bénh GTM va XH) va 130 mau c4 bénh (gdm
95 mau c4 bénh XH va 35 miu c4 nhiém kép bénh GTM va XH) dé phan lap
vi khudn A. hydrophila. Ngoai ra, trong qué trinh thu mau phén lap 2 loai vi
khuan trén c6 két hop thu mau nudce ao nudi cé tra dé phéan lap vi khuan E. coli
(mau nude duge thu béng cach & mdi ao nudi chon 1-2 vi tri va cho nudc vao
chai nhya tiét tring). Thong tin vé s miu ciing nhu dia diém thu mau dugc
trinh bay chi tiét & Phu luc B va Phu luc J1, J2 va J3. Miu ca co thé duoc giai
phéu, céy vi khuan truc tiép tai dia diém thu mau hodc duoc cho vao trong
thung d4 (c6 suc khi) va mang vé phong thi nghiém dé tién hanh cong tac phan
lap vi khuan. Mau ca bénh dugc thu & cac thoi diém khac nhau trong vu nudi
cho dén khi phéan lap dugc s6 chung vi khuan can thiét cho thi nghiém (phén
1ap duoc 120 ching, gdm 60 ching vi khuan E. ictaluri va 60 ching vi khuan
A. hydrophila).
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dia di€ém thu mau).

3.3.2 Phén lap va dinh danh vi khuén E. ictaluri va A. hydrophila

3.3.2.1 Phén lap vi khuin

Vi khuan E. ictaluri va A. hydrophila duoc phéan 1ap tir cac co quan nhu
gan, thin va ty tang cua ca tra bénh dua theo tai liéu huéng dan cta Frerich
and Millar (1993). Cac budc phan lap dugc thyc hién nhu sau:
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a) Phan lap vi khuan E. ictaluri va A. hydrophila

Lau sach chit nhay trén da ca va sir dung con 70° tiét tring bén ngoai co
thé ca. Dung kéo tiét trung tién hanh giai phiu ca. Dung dao mé rach 1 dudng
nho trén than (hodc gan va ty tang). Dit que cdy da tiét trung vao noi vira rach,
xoay nhe dé ldy miu bénh pham va cdy 1én méi truong TSA. Sau d6, cac dia
dugc U trong tu U tir 36-48 gid ¢ 28°C. Tién hanh ciy chuyén nhiéu lan cac
khuan lac nghi ngd trén mdi trudng TSA va kiém tra d6 rong (thuan) coa cac
chung vi khuan phan lap trén kinh hién vi quang hoc. C4c chung vi khuan sau
khi tach khuan lac thuan s& dugc trit trong trong méi trudng BHIB (brain heart
infusion broth) chtra glycerol 20% & nhiét d6 -80°C. Trong khi d6, cac budc
phan 1ap vi khuan A. hydrophila duoc thuc hién twong tu nhu phan lap vi
khuén E. ictaluri. Vi khuan A. hydrophila ciing dugc phan 1ap trén méi truong
TSA tir cac co quan nhu gan, than va ty tang cta ca tra bénh. Tuy nhién, thoi
gian 0 vi khuén tir 18-36 gior & 28°C.

b) Phan 14p vi khuan E. coli

Nghién ctru sir dung cac mau ca bénh (n=10) va mau nudc ao nudi cé tra
(n=10) dé phan 1ap vi khudn E. coli trén méi truong MCK duya theo phuong
phap cua Samuel et al. (2011) bang cach ciy ria truc tiép mau rudt ca va mau
nudc 1én moi trudng phan 1ap (truong hop can thiét co thé pha lodng mau).
Sau do, cac dia dugc u ¢ nhiét d§ 37°C trong thoi gian khoang 24 gid. Sau 24
gid 1, khuan lac vi khuan E. coli ¢6 mau tim, tién hanh giai doan ciy chuyén
va trit glycerol mau vi khuan thuan dé sir dung cho céc thi nghiém sau.

Céac dic diém vé hinh thai, sinh Iy va sinh héa co ban cta vi khuan E.
coli dugc kiém tra va thuc hién tuong tu nhu A. hydrophila va E. ictaluri duoc
trinh bay trong muc 3.3.2.2a&b. Pbi véi vi khuan E. coli thi nghién ctiru khdng
stt dung k¥ thuat sinh hoc phan tir ma chi st dung bo kit API 20E dé dinh
danh vi khuan do chiing dwoc phan lap trén moi trudng chuyén biét va khuan
lac vi khuan ciing c6 mau sic dic trung (Zinnah et al., 2007). Cac ching vi
khuan sau khi phan l4p s& duoc kiém tra khang sinh d6 (phuwong phép thuc
hién tuong tu muc 3.3.5.1) véi 15 loai khang sinh (muc 3.3.5.1) nham chon
dugc ching vi khuan can thiét cho cac thi nghiém tiép hop. Ngoai ra, vi khuan
dugc chon dé tiép hop ciing dugc kiém tra sy hién dién cia cac integron nhom
1, 2 va 3, cac gen khang sulfonamide (sull, sul2 va sul3), gen khang
tetracycline, florfenicol va cac plasmid (phuong phap thuc hién tuong tu céc
muc 3.3.6.1, 3.3.6.3 va 3.3.6.4).
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3.3.2.2 Phwong phap dinh danh vi khuin E. ictaluri va A. hydrophila

a) Kiém tra cac dic diém hinh thai, sinh 1y va sinh héa cia 2 loai vi
khuin

T4t ca cac ching vi khuan E. ictaluri va A. hydrophila sau khi tach khuan
lac thuan s& duoc kiém tra cac dic diém vé hinh thai, sinh ly va sinh héa co
ban nhu hinh dang, mau sdc, kich thuéc khuan lac, hinh dang té bao (duoc xac
dinh bang phuong phap nhuém Gram (Phu luc C1), kha ning chuyén dong
(Phu luc C2), cac phan tng oxidase, catalase, phan tng O/F (Phu luc C3) va
kha ning tan huyét ctia vi khudn (Phu luc C4). Céc chi tiéu nay duogc thuc hién
theo cAm nang ctia Cowan va Steel (Barrow and Feltham, 1993) va tai liéu
huéng dan cua Buller (2004). Ngoai ra, cac dic diém sinh hoa quan trong khac
ctia 2 loai vi khuan (gom 6 chung E. ictaluri va 6 chung A. hydrophila) ciing
dugc kiém tra bang bo kit thwong mai APl 20E (Phy luc C5) nham muc dich
dinh danh vi khuan dugc chinh xac. Bén canh do, 1 s6 ching vi khuan (gom 4
chung E. ictaluri va 4 chung A. hydrophila dugc chon dé cam nhiém) con
dugc giri chup anh dudi kinh hién vi dién tir quét (Scanning Electron
Microscope, SEM) tai phong Thi nghiém Chuyén siu cua truong PHCT. Mau
vi khudn sau khi duoc 1am thuan s& dugc cb dinh trén lam kinh gidng nhu
cach chuan bj tiéu ban trong phuong phap nhuém Gram vi khuan (Phu luc C1)
hodc ¢6 thé guri cac dia cdy c6 khuan lac thuan dé chup SEM.

b) Pinh danh vi khuan E. ictaluri va A. hydrophila bang ky thuat
PCR va giai trinh tu

T4t ca cac chung vi khuan E. ictaluri (n=67) va A. hydrophila (n=74) sau
khi phan lap s& duoc dinh danh bang k¥ thuat PCR. Vi khuan dung dé trich
ADN duoc nuoi trong moi truong TSB hoac méi truong BHIB,  qua dém &
nhiét 6 phong trén may lac (110 vong/phut). Sau dé, tién hanh trich ADN vi
khuan theo phuong phap cua Neumamn et al. (1992). Cac budc thuc hién
dugc trinh bay chi tiét & Phu luc D. ADN ly trich tir 2 loai vi khuan s& dugc
trtr & nhiét do -20°C trudc khi st dung.

Str dung cap mdi Edi-F: 5’CAG ATG AGC GGA TTT CAC AG 3’ va
Edi-R: 5> CGC GCA ATT AAC ATA GAG CC3’ (Sakai et al., 2009) dé
khuéch dai ving dau ngudn (upstream region) ctia gen bam dinh (fimbrial
gene) & vi khuan E. ictaluri véi kich thudc 1a 470 bp. Phan tng PCR dugc
thue hién trong thé tich 25 pL gdm céac thanh phan sau: dung dich dém 1X
PCR; 2,5 mM MgClz; 10 mM dNTPs; 2U Taq DNA polymerase; 20 pmol mdi
xudi (Edi-F); 20 pmol méi ngugc (Edi-R); DMSO (1%) va 20-40 ng ADN
mau. Chu ky va cac diéu kién thuc hién phan tng PCR dya theo qui trinh cta
Sakai et al. (2009) c6 cai bién va hiéu chinh gdm cac budc sau: bién tinh ban
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dau ¢ 95°C trong 5 phit. Sau d6 thuc hién 40 chu ky gém bién tinh & 94°C
trong 30 gidy, gin mdi & 65°C trong 30 gidy, kéo dai & 72°C trong 60 gidy va
giai doan kéo dai sau cung & 72°C trong 10 phit. Trong khi d6, cip mdi
AeroFd: 5’CCA AGG GGT CTG TGG CGA CA 3’ va AeroRs: 5 TTT CAC
CGG TAA CAG GAT TG 3’ (Pollard et al., 1990) duoc sir dung dé khuéch
dai ving dic hiéu trén gen aerolysin cua vi khuan A. hydrophila véi kich
thude 1 209 bp. Thé tich va thanh phan phan tng PCR dung dé dinh danh vi
khuan A. hydrophila gém dung dich dém 1X PCR; 2,5 mM MgClz; 10 mM
dNTPs; 2U Taq DNA polymerase; 20 pmol mdi xudi (AeroFd); 20 pmol moi
nguoc (AeroRs); DMSO (1%) va 20-40 ng ADN mau. Tuy nhién, chu ky va
cac diéu kién thuce hién phan tng PCR dya theo qui trinh cua Pollard et al.
(1990) c6 cai bién va hiéu chinh gdm cac budc sau: bién tinh ban dau & 95°C
trong 4 phut. Sau d6 thuc hién 30 chu ky gdm giai doan bién tinh ban dau &
95°C trong 30 gidy, gin mdi ¢ 60°C trong 45 gidy, kéo dai & 72°C trong 30
gidy va kéo dai sau cung & 72°C trong 10 phut.

San phém PCR sau khi khuéch dai duoc dién di trén gel agarose 1,5%
trong dung dich dém TBE 1X & 95V véi thoi gian tir 30-45 phat. Két qua dién
di dugc doc va chup gel trén may BioRad UV 2000 (Hoa Ky). Can ctr vao
thang ADN chuén 100 bp hodc 100 bp plus dé xac dinh kich thudc doan ADN
cta vi khuan E. ictaluri va A. hydrophila can xac dinh. Chon 1 sb chung vi
khuan E. ictaluri (n=12) va A. hydrophila (n=12) dai dién cho 1 sb tinh ¢
PBSCL d¢é giai trinh tu tai cong ty Macrogen, Han Qudc
(www.macrogen.com). Két qua giai trinh tu cac ching vi khuan dugc so sanh
d6 twong ddng voi cac trinh ty trén co so dir liéu NCBI (National Center for
Biotechnology Information)(www.ncbi.nlm.nih.gov) bang chuong trinh
BLAST (Basic Local Alignment Search Tool) dé dinh danh chang két hop véi
két qua khao sat cac dac diém hinh théi, sinh ly va sinh hoa truyén thong va bo
kit API 20E.

3.3.3 Xac dinh ddc lwe clia cic ching vi khuan E. ictaluri va A.
hydrophila

3.3.3.1 Chuan bj thi nghi¢m

Cé tra gidng: ca dung dé thi nghiém co trong luong khoang 12-20 g/con.
Ca mua vé dugc nudi thuan dudng khoang 1-2 tuan trong bé nhya co thé tich
khoang 500-1000 L c6 suc khi va cho in hing ngay theo nhu cau. Trude khi
bd tri thi nghiém, bat ngiu nhién 10-15 ca dé kiém tra vi khuan (thyc hién
twong ty nhu muc 3.3.2.1) va KST (thyc hién theo tai liéu huéng dan cua Ha
Ky va Bui Quang Té (2007) va Noga (2010), chi tiét duoc trinh bay & Phuy luc
E) nham lya chon duoc ca khoe va khong nhiém bénh.
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3.3.3.2 Chuan bi vi khuin giy cim nhiém

Bén chung vi khuan E. ictaluri (LED3, 3ED3, 8ED3 va 10ED3) va 4
chung vi khuén A. hydrophila (1LA3, 2A3, 4A3 va 5A3) dai dién cho 1 s tinh
nudi khac nhau & PBSCL va ngudn gbc vi khuan phan 1ap trén ca nhiém bénh
(Bang 3.1) dugc chon dé xac dinh doc luc va kha nang gay bénh cua ching
trén cé tra. Trude khi tién hanh thi nghiém, cac chung vi khuan dugc phuc hdi
(néu trit bang glycerol) trén mdi trudng TSA, kiém tra lai d thuan va céc chi
ti€u co ban nhu nhuom Gram, hoat tinh oxidase va catalase, phan ttng O/F va
céc ddc diém sinh 1y, sinh hoa bang bo kit API 20E (két qua nay khong trinh
bay lai trong luan &n). Sau do, vi khuén duoc phuc hdi doc luc bﬁng cach tiém
vi khuén cho c4 tir 2-3 1an (s6 liéu nay khong trinh bay trong luan an nay).
Bang 3.1: Thong tin cac chung vi khuan E. ictaluri va A. hydrophila dugc
chon thi nghiém cam nhiém.

TT  Chang vi khuan Nguon goc Mau c4 tra bénh

1 1ED3" Tp. Can Tho C4 bénh GTM

2 3ED3 Tra Vinh Ca bénh GTM va XH

3 8ED3 DPong Thap Cé bénh GTM va XH

5 10ED3 Vinh Long Céa bénh GTM

5 1A3 Tra Vinh Ca bénh GTM va XH

6 2A3 Vinh Long Céa bénh XH

7 4AA3" Pong Thap Cé bénh GTM va XH

8 5A3 Tp. Can Tho C4 bénh XH

* Cdc ching vi khudn dwoc chon bo tri thi nghiém cam nhiém kép.

Sau khi phuc héi doc lyc, vi khuan duoc nudi ting sinh trong 20-25 mL
moi truong BHIB va i qua dém & nhiét d6 phong trén may lac 110 vong/phit.
Vi khuan dugc ly tam 4.000-6.000 vong/phut trong 10 phut & 4°C dé thu sinh
khéi té bao. Sau @6, vi khuan duoc rira qua nude mubi sinh ly (NaCl 0,85%) 3
lan va do mat sd bang may so mau quang phd & budc séng 610 nm (OD =
10,1 tuong tng véi mat sé cua vi khuan E. ictaluri 1a 10° CFU/mL, con dbi
v6i vi khuan A. hydrophila 1a 108 CFU/mL) (Crumlish et al., 2010). Dich vi
khuan sau d6 duoc pha lodng thanh cac mat sb 102, 103, 104 10° va 108
CFU/mL d¢ tiém cho ca.

3.3.3.3 Bé tri thi nghiém

Thi nghiém x4ac dinh doc luc cua cac chung vi khuan E. ictaluri va A.
hydrophila duoc bd tri hoan toan ngiu nhién voi 42 nghiém thic (NT), bao
gom: 40 NT tiém vi khuan (mdi ching vi khuan tiém 5 ndng do: 107, 103, 10%,
10° va 10° CFU/c4) va 2 NT dbi ching (NT tiém va khong tiém nude mudi
sinh Iy NaCl 0,85%). Mdi NT lap lai 3 1an v6i mat do 10 con/bé va ca thi
nghi¢m dugc tiém 0,1 mL dung dich vi khuan/ca & xoang bung. Nhu vay, téng
s6 ca duge str dung dé bd tri thi nghiém 1a 1260 con.
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3.3.3.4 Cach xac dinh liéu gy chét 50% ca thi nghiém

Liéu gay chét 50% c4 thi nghiém (LDso, lethal dose) cta 2 loai vi khuan
trong thi nghiém dugc xac dinh theo cong thirc cua Reed and Muench (1938)
nhu sau: LDso = 10" v4i pd = (L% - 50%)/(L% - H%), trong d6 a: sb lity
thira ma tai d6 vi khudn gay chét ca thap nhét (trén 50%); H: ty 1é ca chét cao
nhit (dudi 50%) va L: ty 1& c chét thdp nhat (trén 50%).

3.3.4 Nghién ciru dic diém bénh hoc cim nhiém kép 2 loai vi khuin
E. ictaluri va A. hydrophila trén ca tra

3.3.4.1 Bo tri thi nghiém cam nhiém kép 2 loai vi khuén trén c4 tra

Tir két qua cua cac thi nghiém cam nhiém don, 2 ching vi khuan 1ED3
va 4A3 c6 doc luc cao nhat voi gia tri LDso lan luot 1a 1,58x10% va 1,29x103
CFU/mL dugc chon dé gay cam nhiém kép trén cé tra. Cac budc tién hanh thi
nghiém cam nhiém kép duoc thuc hién twong tu nhu phuong phap cam nhiém
don. Thi nghiém cam nhiém kép duoc thuc hién qua 2 phuong phap ngam va
tiém vi khuan (Hinh 3.3). Trong phuong phap ngam, thi nghiém duoc bd tri
hoan toan ngiu nhién véi 5 NT (mdi NT duoc lip lai 3 1an v6i mat sé 10
con/bé&) gom: 2 NT ddi ching (ngdm va khong ngam c4 tra trong dung dich
nuéc mudi sinh 1y NaCl 0,85%), 3 NT ngadm (2 NT ngam don va 1 NT ngam
kép) ca trong dung dich chira 2 ching vi khuan 1ED3 va 4A3 véi mat so lan
luot la 10° va 10° CFU/mL (Hinh 3.3). Thoi gian ngam cé tra trong dung dich
vi khuan & cac NT trén khoang 30-60 phut. Sau d6, ca s& duoc phan phdi vao
cac x6 nhua (60 L) c¢6 suc khi dé theo doi thi nghiém.

Trong khi d6, & phuong phap tiém thi thi nghiém ciing dugc bé tri hoan
toan ngau nhién véi 7 NT (mdi NT ciing duoc lip lai 3 lan véi mat s6 10
con/bé) gdm: 2 NT ddi chimg tiém va khong tiém nudc mudi sinh ly NaCl
0,85% (ca & NT tiém nudc mudi sinh 1y duoc tiém 2 1an) va 5 NT tiém vi
khuan & cac thoi diém tiém khac nhau (bao gom 1 NT tiém vi khuan A.
hydrophila trugc 12 gio tiém vi khuan E. ictaluri, 1 NT tiém cung ldc vi
khuan A. hydrophila va E. ictaluri va 3 NT tiém vi khuan A. hydrophila sau
24, 48 va 72 gio tiém vi khuan E. ictaluri). Mat s vi khuan A. hydrophila
(chung 4A3) va E. ictaluri (chung 1ED3) sir dung trong tit ca cac NT tiém
trén 1a 103 va 10* CFU/ca. Nhu vay, tong s6 NT trong thi nghiém cam nhiém
kép cta 2 phuong phap ngam va tiém 12 12 NT va sb ca sir dung dé bd tri thi
nghiém la 360.

3.3.4.2 Cic chi tiéu theo ddi thi nghiém ciAm nhiém don va kép

Sau khi gdy cam nhiém biéu hién ciia c4 & tat ca cic NT nhiém don va
kép dugc theo doi lién tuc trong 14 ngay (thoi gian quan sat nay dua theo cac
thi nghiém cam nhiém trén 2 loai vi khuin nay da dugc thuc hién boi cac
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nghién ctru trude day). Tat ca ca vira mdi chét hodc c6 dau hiéu 1o do, boi 16
kém linh hoat dugc thu 14y dé ghi nhan thoi gian vi khuan gay bénh, d4u hiéu
biéu hién bénh (bén ngoai va bén trong co thé), ty 18 ca chét, tai phan lap va
dinh danh vi khuan E. ictaluri va A. hydrophila, thuc hién phét kinh mau tuoi
(nhuém Wright-Giemsa) véi s6 mau 1a n=180 va thu miu md (nhudém
Haematoxylin va Eosin, H&E) ¢ 5 co quan ca bénh la mé da-co, mang, gan,
than va ty tang voi s6 mau 13 n=180 (ca & cac NT cam nhiém don khong thu
mau mo va 1 s6 miu ca bénh (n= 120) duoc thuc hién phét kinh mau tuoi).
Ngoai ra, cac chi tiéu moi truong nhu nhiét do va pH cling dugc theo doi 2
lan/ngay (budi sang lac 6 gid va budi chidu lic 5 gio) trong 14 ngay sau khi
cam nhiém vi khuan (do truc tiép bang may do pH dé ban) tai dja diém cam
nhiém vi khuan).
a) Phwong phap tai phan lap va dinh danh vi khuan

Tt ca ca 1o do hodc vira méi chét & cac NT thi nghiém (bao gdm NT d6i
ching) déu duoc giai phiu dé tai phan lap vi khuan E. ictaluri va A.
hydrophila tir cdc co quan nhu gan, than va ty tang cua c4 sau khi cam nhiém
(phwong phép thyuc hién twong ty muc 3.3.2.1a). Cac dic diém vé hinh thai,
sinh ly va sinh hoa; viéc tai dinh danh vi khuan bang bo kit API 20E va ky
thuat PCR dugc thyc hién tuong tu muc 3.3.2.2a&b. Mau ADN vi khuén duoc
sit dung trong phan tmg PCR gom miu ADN duoc trich tir khuan lac vi khuan
tai phan lap tir c4 bénh va tir mé gan hodc than ca (bao gdm ca nhiém don va
kép) sau khi cam nhiém. Phuong phap trich ADN tir khuan lac vi khuan thi
dugc thuc hién tuong tgy muc 3.3.2.2b (Phy luc D), trong khi ADN vi khuan
trich tr miu mo thi dugc thyc hién bing bo kit thwong mai DNeasy
Blood&Tissue Kit (Qiagen, M¥). Qui trinh thyc hién dya theo hudng dan cua
nha sén xuét va duoc trinh bay chi tiét & Phu luc F.

Vi khuan sau khi cam nhiém tir cic cdc mau mo s& duoc phat hién bang
ky thuat duplex-PCR dya theo phuong phap ctua Panangala et al. (2007) va Lé
Hiru Thoi va ctv. (2010) c¢6 hiéu chinh va bd sung. Dbi véi phuong phap
duplex-PCR phat hién dong thoi 2 loai vi khudn A. hydrophila va E. ictaluri
thi dugc thyc hién tuwong ty nhu ky thuat PCR sir dung trong phén dinh danh
vi khuan ¢ muyc 3.3.2.2b. Tuy nhién, diém khic biét trong phwong phép
duplex-PCR 1a str dung cung lac 2 cip mdi va 2 miu ADN cua vi khuin dé
phat hién vi khuan A. hydrophila va E. ictaluri thay vi k¥ thuat PCR thudng
chi st dung duy nhét 1 cip moi va 1 miu ADN cua vi khuan khi thyc hién
phan tng khuéch dai doan gen can tim. Phan tng duplex-PCR ciing dugc thuc
hién trong thé tich 25 hoac 50 uL voi1 cac thanh phén sau dich dém 1X PCR;
2,5 mM MgClz; 20 mM dNTPs; 2U Taq DNA polymerase; 20 pmol mdi xudi
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(Edi-F va AeroFd); 20 pmol méi nguoc (Edi-R va AeroRs); DMSO (1%) va
ADN mau vi khuan E. ictaluri va A. hydrophila. Chu ky va cac diéu kién thuc
hién phan @mg duplex-PCR gdm cac bude sau: bién tinh ban dau & 95°C trong
4-5 phat. Sau d6 thuc hién 30-35 chu ky gém giai doan bién tinh ban dau ¢
95°C trong 30 gidy, gin mdi & 60°C-62°C trong 45 gidy, kéo dai ¢ 72°C trong
30 gidy dén 1 phat va kéo dai sau cing ¢ 72°C trong 10 pht.

b) Phwong phap phét kinh miu twoi

Dung dao cat 1 phén nho mau da-co, mang, gan, than va ty tang ca va
phét nhe 1én lame sach. Pé kho tu nhién, sau d6 ¢ dinh lame bang dung dich
methanol trong 1 phut va nhudém Wright-Giemsa theo phuong phap cua
Chinabut (1991). Cho lame mau vao dung dich Wright trong 3-5 phat. Chuyén
mau sang dung dich pH 6,2-6,8 tir 5-6 phUt. Sau d6 cho vao dung dich Giemsa
trong 20-30 phut. Tiép tuc cho mau vao dung dich pH 6,2 tir 15-30 phut. Rua
sach mau bang nudc cat, dé kho tu nhién. Quan sat va doc két qua dudi kinh
hién vi & vat kinh 100X.

c) Phwong phap mo hoc

Cac mau da-co, mang, gan, than va ty tang cua ca 1o do tir cac NT cam
nhiém kép va ca tir NT dbi ching duoc thu va cb dinh trong dung dich formol
trung tinh 10% (NBF, neutral buffered formalin). Sau 24 gio, tién hanh rira va
trit mau trong coén 70% cho dén khi phan tich mé hoc. Céac budc cit va nhuom
mé duoc trinh bay chi tiét & Phu luc G. Miu duoc xt 1y qua 3 giai doan: loai
nudc, lam trong mau va tam paraffin. Sau d6 mau duoc dic khdi, cit lat voi
do day tr 4-6 um va nhuom H&E (Ferguson, 2006). Tiéu ban dugc quan sat
duéi kinh hién vi quang hoc lan lugt ¢ 10X, 20X, 40X va 100X. Sau cung, doc
két qua va chyp hinh tiéu ban dic trung & d6 phong dai thich hop.
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Quan sat thi nghi¢m: thoi gian vi khuin giy bénh, diu hiéu bénh Iy, ty 1¢ ca chét, dic diém mé bénh hoc, tai phan 1ap va dinh danh vi khuén.

Hinh 3.3: So 6 minh hoa phuong phép bb tri thi nghiém cam nhiém don va cam nhiém kép cé4c ching vi khuan E. ictaluri va A.

hydrophila trén cé tra.
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3.3.5 X4c dinh tinh nhay cam khing sinh ciia cac chiing vi khuan E.
ictaluri va vi khuin A. hydrophila

3.3.5.1 Phwong phap thuc hi¢n khing sinh d6

Tinh nhay cam khang sinh cua vi khuan E. ictaluri va A. hydrophila duoc
xac dinh bang phuong phap dia khuéch tan (disk diffusion assay) cua Kirby-
Bauer (Bauer et al., 1966) trén mdi trudng thach TSA/MHA duya theo tiéu chuan
cua Clinical and Laboratory Standards Institute (CLSI, 2012). Trong nghién clru
nay, 15 loai khang sinh dugc chon dé thuc hién khang sinh dd véi tat ca cac
chung cua 2 loai vi khuan trén gém: amoxicillin (AMO/10 pg), ampicillin
(AMP/10 pg), cefotaxime (CTX/30 ug), cefalexin (CFL/30 ug), chloramphenicol
(CHL/30 pg), florfenicol (FFC/30 ug), ciprofloxacin (CIP/5 ug), enrofloxacin
(ENR/5 pg), norfloxacin (NOR/5 pug), doxycycline (DOX/30 ug), tetracycline
(TET/30 ug), gentamicin (GEN/10 pg), streptomycin (STR/10 pg), neomycin
(NEO/30 pg) va trimethoprim/sulfamethoxazole (SXT/1,25/23,75 pg) (Oxoid,
Anh). Céc budc tién hanh thi nghiém nhu sau:

Chuan bj dich huyén phu vi khuan: ding que cay tiét tring 1ay khuan lac cho
vao ong nghiém chtra 5 mL nuwéc mudi sinh Iy NaCl 0,85% da tiét trang. Tron
déu va so sanh d6 duc voi 6ng McFarland s6 3 (9,7 mL H2SO4 1% va 0,3 mL 1%
BaCl,). Néu d6 duc ngang bang véi ong chuan McFarland thi mat s6 vi khuan
trong dng nghiém khoang 9x108 CFU/mL. Dung pipet tiét tring hut lan lugt 0,1
mL dung dich vi khuan cho 1én méi truong thach TSA va trdi déu vi khuan dén
vira kho. Bé yén khoang 1 phut rdi dung pel tiét tring iy dia khang sinh dit vao
dia petri sao cho khoang cach giita 2 tim cuia dia thudc khang sinh khoang 24 mm
va khoang cach giita tim dia khang sinh v&i mép dia petri khoang 10-15 mm. Mbi
dia thach dan t6i da 6 dia khang sinh. Sau khi hoan tat viéc dan dia thudc khang
sinh thi d4t dia vao ti 4m & 28-30°C.

Poc két qua: sau 24-48 gio, trén bé mat dia thach xuit hién cac vong tron
khéng c6 vi khudn phat trién (vong vo khuan). Po duong kinh vong vé khuan va
dua theo tiéu chuan cua Clinical and Laboratory Standards Institute (CLSI, 2012)
dé xac dinh tinh khang (resistant, R), nhay trung binh (intermediate, 1) va nhay
cam (susceptible, S) cta vi khuan ddi véi céc loai khang sinh (Phu luc H).

3.3.5.2 Chi s6 da khang MAR (multiple antibiotic resistance index)

Chi s6 da khang cua 2 10ai vi khuan & cac tinh duoc xac dinh dya trén cong
thire ciia Krumperman (1983). Cong thirc xac dinh chi sé da khang (MAR) duoc
tinh nhu sau: MAR = X/(Y X Z), trong d6: X = tong s6 khang sinh vi khuan
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khang & mdi tinh; Y = tong s6 khang sinh st dung trong nghién ctru va Z = tong
sO ching vi khuan & mdi tinh. Gia tri MAR > 0,2 cho thdy khang sinh duoc sir
dung thudng xuyén, con gia tri MAR < 0,2 cho thay khang sinh it hodc khong bao
gi0 dugc sir dung trong ao nudi ca tra.

3.3.6 Xac dinh cac dic diém phan tir lién quan dén sy da khang thudc &
2 loai vi khuén E. ictaluri va A. hydrophila

3.3.6.1 Khao sat sy hién dién cia cac integron nhom 1, 2 va 3

Cac integron nhém 1, 2 va 3 ¢ 2 loai vi khuan E. ictaluri va A. hydrophila
trong nghién ctru nay duoc xac dinh bang 3 cip mdi sau: cip moi IntlF/IntlR
(Koeleman et al., 2001) ma hoa cho gen integrase cua cac integron 1 (Intll), cap
moi RB201/RB202 (Barlow et al., 2004) ma héa gen integrase cila cic integron 2
(Int12) va cap moi Int3F/Int3R (Mazel et al., 2000) ma hda gen integrase cta cac
integron 3 (Intl3) (Bang 3.2 va Hinh 3.4). Thanh phan phan tng PCR chung dé
phat hién 3 nhém integron trén g@)m: dich dém 1X PCR; 2,5 mM MgClz; 20 mM
dNTPs; 2U Tagq DNA polymerase; 10 pmol mdi xudi (Int1F/RB201/Int3F); 10
pmol méi nguoc (IntIR/RB202/Int3R); DMSO (1%) va 20-40 ng ADN mau vi
khuan E. ictaluri/A. hydrophila. Chu ky va cac diéu kién khuéch dai cac gen
Intl1, Intl2 va Intl3 duoc thyc hién nhu Bang 3.2. San pham PCR duogc khuéch
dai véi cap moi Int1F/IntlR, RB201/RB202 va Int3F/Int3R co kich thudc lan luot
la 160, 393 va 979 bp. Viéc xac dinh cac integron nhém 1, 2 va 3 dugc thuc hién
& vi khuan E. ictaluri va A. hydrophila véi s6 ching 1an luot 1a n= 67 va n= 74.
Ngoai ra, gen integrase cua cac integron 1 ciing duoc xac nhan lai bang giai trinh
tu gen voi s6 mau duoc chon 1 n= 6 (gom 3 mau tir vi khuan E. ictaluri va 3 mau
tir vi khuan A. hydrophila), trong khi d6 cac gen integrase cia cac integron 2 va 3
am tinh nén khong c6 san pham PCR dé giri mau giai trinh ty.

3.3.6.2 Khao sat va giai trinh tw vung gen cassette ctia cac integron
nhom 1 va 2

Pé khuéch dai ving gen cassette ciia cac integron nhom 1, nghién ctu sir
dung cip mdi Hep58/Hep59 ciia Lévesque et al. (1995). Trong khi d6, cip mdi
Hep 74/Hep 51 (White et al., 2000) duoc st dung dé khuéch dai vung gen
cassette ciia cac integron nhom 2. Trinh ty nucleotide ctia 2 cdp moi, chu ky va
cac diéu kién thyuc hién phan ing PCR dugc trinh bay chi tiét & Bang 3.2. Vi tri
khuéch dai cac vang gen cassette trén cac integron nhom 1 va 2 duoc thé hién &
Hinh 3.4. Thanh phan phan tmg PCR chung dé phat hién ving gen cassette cia
cac integron nhom 1 va 2 trén gém: dich dém 1X PCR; 2,5 mM MgClz; 20 mM
dNTPs; 2U Taq DNA polymerase; 20 pmol mdi xudi (Hep58/Hep 74); 20 pmol
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modi nguoc (Hep59/Hep 51); DMSO (1%) va ADN mau vi khuén E. ictaluri va A.
hydrophila. Tét ca cac chung vi khuan E. ictaluri va A. hydrophila duong tinh voi
c4c integron nhom 1 va 2 s& dugc chon dé khao sat ving gen cassette, trong khi
d6 ving gen cassette clia cac integron nhom 3 thi cho dén nay chua c6 tai liéu nao
dé cap dén). Ngoai ra, tit ca san pham PCR khuéch dai viing gen cassette (n= 54)
s€ dugc giai trinh ty va so sanh véi trinh ty trén ngan hang NCBI dé xac dinh sy
hién dién cua cac gen cassette chén vao cac integron nhom 1 va 2.

3.3.6.3 Khao sat vang 3°-CS ctia cac integron nhom 1

Céc cap moi qac-F/gac-R khuéch dai gen gacEAI va cap moi Sull-F/Sull-R
khuéch dai gen sull nam & ving 3°-CS cua cac integron nhom 1 dugc khuéch dai
bang k¥ thuat PCR (Mazel et al., 2000). Ngoai ra, cac gen khang sulfonamide
khac nhu gen sul2 (lién két ving 3°-CS cia céc integron nhom 1) (Maynard et al.,
2003) va gen sul3 (thuong lién két v6i cac integron nhom 1 ma khong cd ving 3’-
CS) (Perreten and Boerlin, 2003) ciing duoc khao sat trong nghién clru nay (Bang
3.2). Trinh tu nucleotide va chu ky thyc hién phan tng PCR ctia c4c cap mdi trén
dugc trinh bay chi tiét & Bang 3.2. Thanh phan phan ing PCR chung dé phat hién
cac gen gacEAI, sull, sul2 va sul3 gom: dich dém 1X PCR; 2,5 mM MgCly; 20
mM dNTPs; 2U Tagq DNA polymerase; 10-20 pmol mdi xudi (qac-F/Sull-F/
Sul2-F/Sul3-F); 10-20 pmol mdi ngugc (qac-R/Sull-R/ Sul2-R/Sul3-R); DMSO
(1%) va ADN mau vi khuan E. ictaluri va A. hydrophila. Tat ca cac ching vi
khuén E. ictaluri va A. hydrophila dwong tinh véi cac integron nhém 1 (n=62) s&
dugc chon dé khao sat gen gacEAI, gen sull va gen sul2. Trong khi d6, cac gen
sul3 chi dugc khao sat tir cac chiing vi khuan duong tinh véi cac integron nhom 1
ma khong c¢6 ving 3°-CS (n=20). Ngoai ra, san pham PCR cila cic gen ndy ciing
duoc xac nhan lai bé“mg giai trinh ty voi $6 luong nhu sau: gen gacEAl 4 mau (2
mAu tir vi khuan E. ictaluri va 2 miu tir vi khudn A. hydrophila), gen sull 4 mau
(2 miu tir vi khuan E. ictaluri va 2 mau tir vi khuan A. hydrophila), gen sul2 4
mau (2 mau tir vi khuan E. ictaluri va 2 mau tir vi khuan A. hydrophila) va gen
sul3 4 miu (2 mau tir vi khuan E. ictaluri va 2 mau tir vi khuan A. hydrophila).

3.3.6.4 S hién dién ciia cac plasmid khang thudc & vi khuan E. ictaluri
va A. hydrophila

Cac ADN plasmid cua vi khuan E. ictaluri (n= 24) va A. hydrophila (n= 38)
duong tinh véi cac integron nhom 1 duogc trich bang bo kit thuong mai ISOLATE
IT Plasmid Mini Kit (Bioline, Anh). Cac budc thyc hién dua theo hudng dan cua
nha san xuat (Phy Iyc I). ADN plasmid ctia vi khuan sau khi ly trich s& dugc dién
di trén gel agarose 0,7% trong thoi gian 3-4 gid. Dya vao thang chuan
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HyperLadder™ 1kb (kich thuéc dao dong tir 0,2 kbp dén 10 kbp) dé uéc luong
kich thudc cac ADN plasmid vi khudn trong nghién ctru.

IntlF attl Hep58
o e
4—
IR He::gg Nattc Q‘aFR Sul1R
Vung 5°-CS Vung kich thuée bién doi Ving 3°-CS
(variable region)
RB201 attl?2 Hep74
— N —
| [
- <«
RB202 Hep51\an‘C

vVang5-CS  viing kich thwéc bién doi ,
Hinh 3.4: So @6 minh hoa vi tri khuéch dai 1 s6 gen trén cac integron nhom
1lvaz2.

3.3.6.5 Khao sat sy hién dién ciia 1 s6 gen khang thudc & 2 loai vi khuan

Mudi hai loai gen khang tetracycline (tet gene, bao gom tetA, tetB, tetC,
tetD, tetE, tetG, tetK, tetL, tetM, tetO, tetS va tet34) dai dién cho cac co ché
khang tetracycline khac nhau cta vi khuan duoc st dung trong nghién ctru nay dé
xac dinh su hién dién ciia cac gen khang tetracycline tir cac chung vi khuan E.
ictaluri va A. hydrophila. Nghién ciru chon ngau nhién 40 ching vi khuan A.
hydrophila (gém 38 ching dwong tinh véi cac integron nhém 1) va 40 ching E.
ictaluri (bao gém 24 ching duong tinh v6i cac integron nhom 1) ¢ kiéu hinh
khang tetracyline dé xac dinh cic gen khang tetracycline. Bén canh d6, 1 s gen
tet cua 2 loai vi khuan sau khi thuc hién PCR duoc xac nhan lai béng cach giai
trinh voi sé luong nhu sau: gen tetA (n=4), tetB (n=4), tetC (n=4), tetG (n=4),
tetK (n=4) va tetS (n=4). Mdi loai gen tet trén duoc chon tir 2 chung vi khuan E.
ictaluri va A. hydrophila khi c6 két qua duong tinh. Ngoai ra, dé tai ciing xac
dinh sy hién dién cta cc gen khang florfenicol (floR gene) thuéc nhém phenicol
& 2 loai vi khuan E. ictaluri (n= 40) va A. hydrophila (n= 40). Mot s6 ching vi
khuan dwong tinh véi gen floR (E. ictaluri, n= 2 va A. hydrophila, n= 2) ciing
duoc chon dé giai trinh tu nham xac nhan lai tinh chinh xac cua két qua PCR.
Bang 3.3 va Bang 3.4 trinh bay trinh ty cdc doan mdi, diéu kién phan tmg PCR va
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thanh phan phan tng PCR chung dung dé xac dinh 1 sb gen khang tetracycline va
florfenicol ctia vi khuan E. ictaluri va A. hydrophila. Do trong ndi dung nghién
clru ndy c6 nhiéu gen tet cin xac dinh nén khong trinh bay chi tiét thianh phan
phan ung PCR cho tirng gen.

3.3.6.6 Khao sat kha niing tiép hop va truyén gen khang thudc ciia vi khuin
E. ictaluri va A. hydrophila véi vi khuén E. coli

Hai chung vi khuan E. ictaluri (chung 1ED3 va 2ED4) va 2 ching A.
hydrophila (chung 1A3 va 1A4) dugc chon tir cac chung vi khuén c6 kiéu hinh
khang tetracycline déng vai tro nhu 13 ching cho (donor) gen khang thudc dé
thuc hién thi nghiém tiép hop voi vi khuan E. coli (ching ECR2 va ECR8) nhay
véi khang sinh tetracycline dong vai tro nhu ching nhéan (recipient) gen khang
thudc. Thi nghiém khao sat kha ning tiép hop va trao d6i gen khang thudc giira 2
loai vi khuan E. ictaluri va A. hydrophila véi vi khuan E. coli duoc thuc hién
trong moi truong 16ng dua theo phuong phap cia cac tac gia Sorum et al. (2003)
va Van et al. (2007), c6 hiéu chinh. Cac budc tién hanh thi nghiém nhu sau: ting
sinh ching vi khuan cho gen khang thuéc va ching vi khuan nhan gen khang
thudc trén moi trudng BHIB (riéng ching vi khuan khang thudc nudi trong moi
truong cd bd sung khang sinh thich hop) va @ qua dém. Sau d6, hat 1 mL méi
truong nudi vi khuan cho gen khang thudc tron véi 1 mL méi trudng nudi ching
vi khuan nhan gen khang thudc trong 10 mL moéi trudng nudi, G tir 12-24 gid. Sau
d6, pha loing hon hop vi khudn thanh cac nong d6 10 dén 10°, & mdi ndng do
hat 100 mL trdi 1én dia méi trudng MCK duogc bd sung khang sinh tetracycline
(16 pg/mL) nhu 1a 1 chi thi chon loc vi khuan sau khi tiép hop. Cac khuan lac vi
khuan E. coli nhan gen khang thudc sau khi tiép hop (transconjugant) dugce chon
loc tir moi truong c6 bd sung khang sinh tetracycline s& dugc kiém tra lai khang
sinh d0, su hién dién cua cac plasmid, cac integron nhom 1 va cac gen khang
thudc khang sinh.

3.3.6.7 Nghién ctru kha niing tiép hop va truyén gen khang thuoc giira vi
khuan E. ictaluri va A. hydrophila

Tuong tu, kha ning tiép hop va truyén gen khang thubc gitra cac chung vi khuan
E. ictaluri va A. hydrophila cling dugc thuc hién trong moi truong long theo
phuong phdp trinh bay nhu trén. Trong thi nghiém nay, chon 3 chung A.
hydrophila (27A3, 6A4 va 20A4) nhay véi tetracycline cho tiép hop lan luot véi
2 chung E. ictaluri (chung 1ED3 va 2ED4) khang véi tetracycline, nguoc lai 2
chung E. ictaluri (ching 9ED3 va 11ED3) nhay véi tetracycline cho tiép hop lan
luot véi 2 ching A. hydrophila (ching 1A3 va 2A4) khang véi tetracycline.
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Bang 3.2: Trinh tir cic cip moi dung dé phat hién cac integron nhom 1, 2 va 3

Ténmoi Gen muc tiéu Trinh ty mdi (5’— 3°) Kich Chu ky va diéu kién phan tng Tac gia
thudce (bp)

IntlF integron 1 CAG TGG ACATAAGCCTGT TC 160 94°C-30 gidy, 55°C-30 gidy, 72°C- Koeleman et al. (2001)
Int1R CCC GAG GCA TAG ACT GTA 30 giay (35 chu ky)
RB201  integron 2 GCA AAC GCAAGC ATT CATTA 303 94°C-30 gidy, 62°C-30 gidy, 72°C- Barlow et al. (2004)
RB202 ACG GAT ATG CGA CAA AAA GG 45 giay (30 chu ky)
Int3F integron 3 GCC TCC GGC AGC GACTTT CAG 979 94°C-30 gidy, 62°C-30 gidy, 72°C- Mazel et al. (2000)
Int3R ACG GAT CTG CCA AAC CTG ACT 60 giay (30 chu ky)
Hep58 arrayclassl  GGC ATC CAA GCA GCA AG Variable® 94°C-1 phat, 55°C-1 phuat, 72°C-5 Lévesque et al. (1995)
Hep59 AAG CAG ACT TGA CCT GA pht (35 chu k)
Hep 74 arrayclass2 CGGGATCCCGGACGGCATGCACGAT 94°C-1 phat, 55°C-1 phuat, 72°C-5 White et al. (2000)
Hep 51 TTGTA Variable®  phat (35 chu ky)

GAT GCC ATC GCA AGT ACG AG
Qac-F Gen gacEAl  GGCTGGCTTTTTCTT GTT ATCG 257 94°C-30 giay, 56°C-30 gidy, 72°C- Mazel et al. (2000)
Qac-R TGA GCC CCA TAC CTA CAA AGC 60 giay (30 chu ky)
Sull-F  Sull TGG TGACGG TGT TCG GCATTC 289 94°C-30 giay, 60°C-30 gidy, 72°C- Mazel et al. (2000)
Sull-R GCG AGG GTT TCC GAG AAG GTG 30 gidy (30 chu ky)
Sul2-F  Sul2 CGG CAT CGT CAA CAT AACC 299 94°C-1 phat, 50°C-1 phat, 72°C-5 Maynard et al. (2003)
Sul2-R GTG TGC GGA TGA AGT CAG phit (35 chu ky)
Sul3-F  Sul3 GAG CAAGAT TTT TGG AAT CG 94°C-1 phat, 55°C-1 phat, 72°C-5 Perreten and Boerlin
Sul3-R CAT CTG CAG CTA ACC TAG GGC 790 phut (30 chu ky) (2003)

TTT GGA

* Kich thudée san pham thay doi tity thude cde gen cassette chén vao.
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Bang 3.3: Cac doan mdi va diéu kién phan tmg PCR xac dinh cac gen khang tetracycline va florfenicol ¢ vi khuan E. ictaluri va A.

hydrophila

Ténmdi  Gen Trinh ty mdi (5°— 3°) Kich thu6c  Diéu kién va chu ky phan Tac gia
muc tiéu (bp) ung PCR

tetA (F)  tetA  GTAATT CTG AGC ACT GTC GC 957 95°C-30 giay, 62°C-30 gidy, Schmidt et al. (2001a)
tetA (R) CTG CCT GGA CAACATTGC TT 72°C-45 giay (23 chu k).
tetB (F) tetB CTC AGT ATTCCAAGCCTTTG 436 95°C-30 giay, 59°C-30 gidy, Schmidt et al. (2001a)
tetB (R) CTAAGC ACT TGTCTCCTG TT 72°C-20 giay (25 chu ky).
tetC (F) tetC  TCT AAC AAT GCG CTC ATC GT 589 95°C-30 giay, 62°C-30 gidy, Schmidt et al. (2001a)
tetC (R) GGT TGA AGG CTC TCA AGG GC 72°C-30 giay (30 chu ky).
tetD (F) tetD  ATT ACACTG CTG GAC GCG AT 1124 95°C-30 giay, 59°C-30 gidy, Schmidt et al. (2001a)
tetD (R) CTG ATC AGC AGA CAG ATT GC ' 72°C-20 giay (25 chu ky)
tetE (F) tetE GTG ATG ATG GCACTG GTC AT 1268 95°C-30 giay, 62°C-30 gidy, Schmidt et al. (2001a)
tetE (R) CTC TGC TGTACATCGCTCTT ' 72°C-45 giay (23 chu ky).
tetG (F) tetG TTC AAG CCG GCT TGG AGA G 645 95°C-1 phuat, 56°C-1 phdat, Stanton and Humphrey (2003)
tetG (R) TTG TTT GAG AGC ATT GCC TGC 72°C-2 phit (30 chu k).
tetk (F) tetK  TTAGGT GAA GGG TTAGGT CC 718 95°C-1 phuat, 55°C-1 phat, Aarestrup et al. (2000)
tetk (R) GCA AAC TCA TTC CAG AAG CA 72°C-1,30 phUt (25 chu ky).
tetL (F) tetL CATTTGGTCTTATTG GAT CG 488 95°C-1 phuat, 55°C-1 phat, Aarestrup et al. (2000)
tetL (R) ATT ACA CTT CCG ATT TCG G 72°C-1,30 phUt (25 chu ky).
tetM (F) tetM  GTT AAATAG TGT TCT TGG AG 657 95°C-30 giay, 55°C-30 gidy, Aarestrup et al. (2000)
tetM (R) CTA AGA TAT GGC TCT AAC AA 72°C-1,30 phat (30 chu ky).
tetO (F) tetO GAT GGC ATA CAG GCA CAG AC 614 95°C-1 phuat, 60°C-1 phat, Aarestrup et al. (2000)
tetO (R) CAA TAT CAC CAG AGC AGG CT 72°C-1,30 phat (25 chu ky).
tetS (F) tetS TGG AAC GCC AGA GAG GTATT 660 95°C-30 giay, 55°C-30 giay, Aarestrup et al. (2000)
tetS (R) ACA TAG ACA AGC CGT TGA CC 72°C-1,30 phut (30 chu ky).
tet34 (F)  tet3d  ATG AAA ACG AAC GCT AAT TAA CCA 95°C-1 phuat, 56°C-1 phat, Midranda et al. (2003)
tet34 (R) ACA TAG AGA TCG ATG CTA GTA CTA 465 720C_2 phit (30 chu ky).
floRF floR TCA CGGGCCACGCTGTATC 96°C-15 giay, 52°C-30 giay, Bolton et al. (1999);
floRR CGC CGT CAT TCT TCACCT TC 215 70°C-1 pht (30 chu k). Fernandez-Alarcon et al. (2010)
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3.3.7 Thanh phan chung cho cac phan #¥ng PCR trong nghién ciru

Thanh phan cac hda chit chung thuc hién phan tmg PCR dé dinh danh vi
khuan, khao sat cac integron nhém 1, 2 va 3, cac gen khang tetracycline va
florfenicol cua 2 loai vi khuan E. ictaluri va A. hydrophila dugc trinh bay ¢ Bang
3.4.

Bang 3.4: Thanh phan cac hoa cht chung dé thuc hién phan tng PCR

TT Thanh phan Nong do thuc hién Thé tich
1 Nudc cat - 11,75
2  Dung dich d¢m PCR 1X 2,5
3 MgCl 2,5 mM 2,0
4  dNTPs 10-20 mM 4,0
5 Moi xudi 10-20 pmol 1,0
6  Moinguoc 10-20 pmol 1,0
7  Taq ADN polymerase 1,5-2,5U Taq 0,25
8 DMSO 1% 0,5
9 ADN méu 20-60 ng 2,0
Tong - 25 pL

3.3.8 Phwong phap phan tich va xir 1y s6 liéu

Ty 18 twong dong cua cac chung vi khuan E. ictaluri va A. hydrophila phan
1ap tir ca tra bénh gan than mu va xuat huyét duoc so sanh véi cac ching trén
ngan hang GenBank bang chuong trinh BLAST
(www.ncbi.nlm.nih.gov/BLASTY/).

Céc so liu va do thi trong thi nghiém duoc nhap va xir ly bang phan mém
Microsoft Excel 2010. Str dung phwong phap théng ké mé ta dé tinh toan cac gia
tri trung binh va ty 1& % vi khuan khang, nhay va nhay trung binh. Sy khac biét vé
doc luc gy bénh trén cé tra cia cac chung vi khuan E. ictaluri va A. hydrophila
trong cac NT thi nghiém cam nhiém don va cam nhiém kép duoc phan tich
ANOVA bing phian mém SPSS 11.5 & mirc ¥ nghia 5%.
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Chuong IV. KET QUA VA THAO LUAN

4.1 Két qua phén lap va dinh danh vi khuén
4.1.1 Két qua phén lap va dinh danh vi khuan E. ictaluri
4.1.1.1 Két qua phan lap vi khuan E. ictaluri

Tir 125 méu ca tra bénh (gdm 90 mau c4 bénh GTM va 35 miu ca co dau
hiéu 2 loai bénh GTM va bénh XH) thu ¢ 50 ao nudi ca tra tham canh ¢ 1 s6 tinh
DBSCL (Phy luc B), dé tai da phan 1ap duoc 67 chung vi khuan E. ictaluri trén
moi trudng TSA, gdm 15 chung ¢ Pong Thap (chiém 22,39%), 7 ching & An
Giang (chiém 10,45%), 8 ching & Tp. Can Tho (chiém 11,94%), 8 ching & Vinh
Long (chiém 11,94%), 12 chung & Tién Giang (chiém 17,91%), 8 ching ¢ Tra
Vinh (chiém 11,94%) va 9 ching & Bén Tre (chiém 13,43%). Nhin chung, hau
hét cac ching vi khuan déu duoc phan 1ap tir cac co quan nhu gan (30/67 chung,
chiém 44,78%), than (19/67 chung, chiém 28,36%) va ty tang (18/67 chung,
chiém 26,87%) cua ca tra nhiém bénh (Bang 4.1). Ngoai ra, trong sd 67 vi khuan
E. ictaluri phan lap duoc thi c6 45/67 (chiém 67,16%) chung phan lap tir ca tra
bénh GTM va 22/67 (chiém 32,84%) chung phan 1ap tir c4 tra nhiém kép 2 bénh
GTM va bénh XH. Két qua phan lap va ngudn gbc cia cac ching vi khuan E.
ictaluri duoc trinh bay chi tiét & Phu luc J1.

Bang 4.1: S ching vi khuan E. ictaluri phan lap tir c4 tra bénh GTM hoic ca
nhiém kép bénh XH va GTM & 1 s6 tinh PBSCL

Dia diém thu 54 miy sé_ chung
TT mau ¢4 (con) E. ictaluri Co quan phan 1ap”
2013 2014
1  Pong Thap 24 5 10 Gan (6), than (4), ty tang (5)
2 AnGiang 14 5 2 Gan (1), than (3), ty tang (3)
3 Tp. Can Tho 14 2 6 Gan (5), than (2), ty tang (1)
4  Vinh Long 14 4 4 Gan (3), than (2), ty tang (3)
5  Tién Giang 22 8 4 Gan (7), than (2), ty tang (3)
6 TraVinh 20 2 6 Gan (4), than (3), ty tang (1)
7 BénTre 17 4 5 Gan (4), than (3), ty tang (2)

Tong 125 30 37 Gan (30), than (19), ty tang (18)
* Cdc s6 trong dau ngodc la so ching vi khuan E. ictaluri phdn ldp tir co quan cé bénh GTM va cd nhiém
kép 2 bénh GTM va XH.

4.1.1.2 Pic diém hinh thai, sinh 1y va sinh hoa c4c chiing vi khuan E.
ictaluri phan 1ap dwoc

Két qua kiém tra cac dic diém vé hinh thai, sinh ly va sinh héa co ban cua vi
khuan cho thay sau 36-48 gio phat trién trén moi truong TSA, khuan lac cua tat
ca cac chung vi khuan E. ictaluri phan 1ap duoc déu c6 mau trang duc, hoi tron,
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d6 nbéi mé, da phan khuén lac vi khuan nho li ti (duwong kinh thuong <1,0 mm)
(Hinh 4.1A). Két qua nhuém Gram va chup SEM cho thay vi khuan thudc nhém
Gram &m va c6 dang hinh que dai (Hinh 4.1B&C). Vi khuan E. ictaluri c6 kha
ning di dong nhung di dong yéu. Vi khuin cho phan ung oxidase 4m tinh,
catalase duong tinh, c6 kha nang oxid hda va l1én men duong glucose trong ca 2
diéu kién hiéu khi va yém khi (Hinh 4.1D). Tt ca cac chung vi khuan co thé phat
trién trén moi truong c6 néng d6 mudi tir 0,5 dén 1,5% nhung khong thé phat
trién & nong do mudi 2% tré 1én. Ngoai ra, két qua khao sat hoat tinh tan huyét
ctia vi khuan cho thdy 57/64 chung vi khuan phan 1ap dugc (chiém 89,06%) c6
kha ning tan huyét dang B trén moi truong thach mau (BA) ¢6 bd sung 5% mau
clru va 7/64 (chiém 10,94%) chung vi khuan con lai khéng gdy tan huyét trén moi
truong thach mau (tan huyét dang v).
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Hinh 4.1: Pic diém hinh thai, sinh 1y va sinh hda co ban cta cac chung vi khuan
E. ictaluri phéan 1ap tir ca tra bénh GTM ¢ BDBSCL.

A. Khudn lac vi khudan E. ictaluri phat trié:n trén moi truong TSA sau 48 gio u o 28°C. B. Anh nhuém
Gram vi khuan (100X). C. Anh chup vi khudn E. ictaluri (chung 1ED3) dudi kinh hién vi dién tir quét (do
phong dai 6.000X). D. Két qud phdn vung oxid héa va lén men duwong glucose.

Nhu vay, cac dac diém veé hinh thai khuan lac, sinh 1y va sinh hoa co ban cua
67 chung vi khuan phan lap duoc trong nghién ctru nay phu hop voi dic diém cua
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vi khuan E. ictaluri dd dwoc nghién ctiru boi nhiéu tac gia trong va ngoai nudc
(Waltman et al., 1986; Yuasa et al., 2003; Ttr Thanh Dung va ctv., 2004; Nguyén
Hitru Thinh va Truong Thanh Loan, 2007; Crumlish et al., 2010). Tuy nhién, 1 sb
nghién ctru cho thay vi khuan E. ictaluri s& c6 hinh dang va mau sic khic nhau
khi chung phat trién trén cic moi truong dinh dudng khac nhau. Két qua nghién
ctru ciia Nguyén Hiru Thinh va Truong Thanh Loan (2007) cho thiy trén moi
truong BHI 4 ¢ 30°C sau 24 gio thi khuan lac vi khuan trong sudt va nhé li ti. Tuy
nhién, khuén lac s& phat trién rd hon, c6 mau tring hoi trong, 16, tron véi dudng
kinh 12 0,5-2 mm sau 48 gio i Theo Tran Thi Thanh Huyén va ctv. (2011) khuan
lac vi khuan E. ictaluri phan 1ap trén méi truong chon loc EIM (Edwardsiella
ictaluri medium) s& c6 mau xanh, tron déu va duong kinh 0,2-0,5 mm. Trong khi
d6, két qua phan 1ap ctua Dung et al. (2008) cho thay trén méi truong TSA khuan
lac vi khuén E. ictaluri c6 mau tring duc, khong c6 nhan, ria c6 dang khong dong
nhat.

4.1.1.3 Pinh danh cé4c chiing vi khuin E. ictaluri phan lap dwoc

Nghhién ctru tién hanh dinh danh 6 chung vi khuan E. ictaluri bang bo kit
API 20E (Hinh 4.2). Két qua dinh danh vi khuén E. ictaluri bang b kit API 20E
cling voi cac dic diém vé hinh thai khuan lac, sinh héa vi khuan duoc trinh bay
chi tiét & Bang 4.2. Qua két qua tir Bang 4.2 va Hinh 4.2 cho thiy 6 chung vi
khuan kiém tra da phan (17/20 chi tiéu) cho phan Gmg am tinh v&i cac chi tiéu
nhu orthonitrophenyl galactosidase, arginine, ornithine, citrate, H.S, urease,
tryptophane deaminase, indole, gelatin, mannitol, inositol, sorbitol, rhamnose,
saccharose, melibiose, amygdalin va arabinose. Trong khi d6, cic chung vi khuan
chi cho 3/20 phan tng duong tinh véi lysine, Voges-Proskauer va glucose.

ONPG ADH LDC ODC CIT H2S URE TDA IND VP

- - + - - - - +

GEL GLU MAN INO SOR RHA SAC MEL AMY ARA
- + - - - - - - - -

Hinh 4.2: Két qua dinh danh vi khuan E. ictaluri phan 1ap dugc bang bo kit
API 20E.
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Qua két qua Hinh 4.2 cho thiy 6 ching vi khuin kiém tra déu khong sinh
H2S va indole. Pay 1a 2 chi tiéu sinh héa quan trong dé phan biét 2 loai vi khuan
E. ictaluri va E. tarda cua gidng Edwardsiella, trong khi vi khuan E. tarda cho
phan tmg dwong tinh véi indole va H2S thi vi khuan E. ictaluri cho phan tng
indole va H2S am tinh (Abbott and Janda, 2010). Nhu vay, cac dic diém sinh ly
va sinh hoa cua cac ching vi khuan phan 1ap duoc trong nghién ctru phu hop voi
cac ddc diém vi khuan E. ictaluri d3 duoc mé ta trude ddy cta nhiéu tac gia trong
va ngoai nudc (Shotts and Walman, 1986; Waltman et al., 1986; Crumlish et al.,
2002; Keskin et al., 2004; Nguyén Qudc Thinh va Tir Thanh Dung, 2004;
Nguyén Hitu Thinh va Truong Thanh Loan, 2007). Nhin chung, cic dic diém vé
hinh thai, sinh 1y va sinh héa cta cac ching vi khuén E. ictaluri duoc phan 1ap tir
cac vung dia 1y khac nhau trong cac nghién ctru trude day va trong nghién clru
nay rat dong dang, hau nhu khong c6 su khac biét giita cac ching khi duoc kiém
tra (Waltman et al., 1986; Yuasa et al., 2003; Panangala et al., 2006; Bartie et al.,
2012).

Ngoai ra, dé chinh xé4c thi tat ca cac ching vi khuan con dugc dinh danh
bang k¥ thuat PCR. Két qua cho thiy ving dau ngudn ctia gen bam dinh cua
67/67 (100%) chung vi khuan E. ictaluri phan 1ap d3 duoc khuéch dai véi vach
ADN (DNA band) xuét hién ¢ kich thudc khoang 470 bp (Hinh 4.3). Nhu vay,
két qua PCR phu hop véi bao céo cua Sakai et al. (2009). Bén canh dé, san pham
PCR sau khi duoc khuéch dai duoge giai trinh tu va so sanh véi céc trinh ty cua vi
Khuan E. ictaluri trén co so dit lieu NCBI. Két qua cho thdy 12 chung vi khuan
giai trinh ty trong nghién ciru (Phu luc K1) c6 ty 1é twong dong cao tir 99-100%
(gia tri ky vong (E value) = 0) v&i cac chung vi khuan E. ictaluri trén ngan hang
GenBank la E. ictaluri chung FPC1092 (AB469961.1), E. ictaluri ching T3-3
(KR080261.1), E. ictaluri ching T2-2 (KR080260.1), E. ictaluri ching T2-1
(KR080259.1), E. ictaluri ching T1-3 (KR080258.1), E. ictaluri ching T1-2
(KR080257.1), E. ictaluri chung T1-1 (KR080256.1), E. ictaluri ching 93-146
(CP001600.2), E. ictaluri chung JCM 1680 (AB469968.1) va E. ictaluri chung
JF0284 (AB469967.1).
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Bang 4.2: Két qua kiém tra cac dic diém vé hinh thai, sinh hoéa va dinh danh vi
khuén E. ictaluri bang bo kit AP 20E

Cac dac C}iém vi 1ED3 3ED3 8ED3 10ED3 1ED4 ©6ED4 Chung
khuan E. ictaluri”
tham khao

Gram - - - - - - -
Hinh dang Que Que Que Que Que Que Que dai
dai dai dai dai dai dai

Di dong Yéu Yéu Yéu Yéu Yéu Yéu Yéu
Oxidase - - - - - - -
Catalase + + + + + + +
Phan tmg O/F +/+ +/+ +/+ +/+ +/+ +/+ +/+
Phat trién trén
moi truong
NaCl**:

0,5% +++ +++ +++ +++ +++ +++ +++

1% ++ ++ ++ ++ ++ ++ ++
1,5% + + + + + + +
2% - - - - - - -

Kha nang tan p p p p Y p p
huyét
ONPG - - - - - - -
Arginine - - - - - - -
Lysine + + + + + + +
Ornithine - - - - - - -
Citrate - - - - - - -
Sinh H2S - - - - - - -
Urea - - - - - - -
Tryptophane - - - - - -
deaminase
Sinh Indol - - - - - - -
Voges-Proskauer + + + + + + +
Gelatin - - - - - - -
Glucose + + + + + + +
Mannitol - - - - - - -
Inositol - - - - - - -
Sorbitol - - - - - - -
Rhamnose - - - - - - -
Saccharose - - - - - - -
Melibiose - - - - - - -
Amygdalin - - - - - - -
Arabinose - - - - - - -

ONPG: Ortho-nitrophenyl galactosidase +: dwong tinh ~ -: am tinh

* Cdc dic diém vi khudn E. ictaluri duoc tong hop tir cdc nghién citu ciia Hawke et al. (1981); Waltman
etal. (1986) ** Kha nang phat trlen cua vi khudn trén méi truong co cdac nong dg mudi khdac nhau: +++:
phat trién rdt tot, ++: phat trién tot, +: yéu va -: khéng phat trién.
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Cho dén nay, viéc sir dung k¥ thuit PCR dé dinh danh vi khuan E. ictaluri
d3 dugc bao cao boi nhidu tac gia trong va ngoai nude (Williams and Lawrence,
2009; Lé Hiru Thoi va ctv., 2010), Tran Nguyén Diém Tu va Dang Thi Hoang
Oanh, 2012). Crumlish et al. (2002) da sir dung k§y thuat PCR dé phat hién ving
dic hiéu trén ving gen 16S rRNA cua vi khuan E. ictaluri vé6i kich thuée san
pham 1a 500 bp. Tuong tu, Yuasa et al. (2003) ciing phat hién vi khuén E. ictaluri
v6i san pham PCR 1a 530 bp. Pic biét, thoi gian gan ddy, Panangala et al. (2007)
d3 cong bd nghién ctru cho thdy viée stt dung k¥ thuat PCR da moi (multiplex
PCR, mPCR) c6 thé phat hién dong thoi 3 loai vi khuan giy bénh trén ca nheo
My 1a E. ictaluri, A. hydrophila va F. columnare. G Viét Nam, céc tac gia Ding
Thi Hoang Oanh va Pang Thuy Mai Thy (2009), Pang Thi Hoang Oanh va
Nguyén Tric Phuong (2010), Lé Hitu Thoi va ctv. (2010) da sir dung cap moi
EiFd-1 va EiRs-1 khuéch dai ving dic hiéu trén doan gen 16S rRNA c6 kich
thudc 407 bp dé phat hién vi khuan E. ictaluri. Trong khi d6, Tran Thi Thanh
Huyén va ctv. (2011) da thiét ké doan moi dé khuéch dai doan gen eip 18 c6 kich
thude khoang 480 bp dic trung ciia vi khuan E. ictaluri.
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Hinh 4.3: Ph dién di ADN cuia cac chung vi khuan E. ictaluri phan 1ap duoc
bang k¥ thuat PCR.
M: thang chudn 100 bp va 100 bp plus; giéng 1-13: cdc ching vi khudn E. ictaluri dwoc kiém tra theo thir
tr la 1ED3, 2ED3, 3ED3, 4ED3, 5ED3, 6ED3, 7ED3, 8ED3, 9ED3, 10ED3, 11ED3, 12ED3, 13ED3;

giéng 15-30: thir tw cac mau la 14ED3, 15ED3, 16ED3, 17ED3, 18ED3, 19ED3, 20ED3, 21ED3, 22ED3,
23ED3, 24ED3, 25EDS, 26ED3, 27ED3, 28ED3, 29ED3; gieng 14: doi chung am.

4.1.2 Két qua phén lap va dinh danh vi khuin A. hydrophila

4.1.2.1 Két qua phan lap vi khuian A. hydrophila

Tuong tu, tr cAc co quan gan, than va ty tang ctia 130 mau ca tra nhiém
bénh (gdm 95 mau ca bénh XH va 35 miu c6 ddu hiéu nhidm kép 2 loai bénh XH
va bénh GTM) thu & 1 s6 tinh DPBSCL (Phu luc B), tong s6 74 chung vi khuan A.
hydrophila di duoc phan 1ap trén méi truong TSA, gom: 10 chung & Pong Thap
(chiém 13,51%), 8 chung & An Giang (chiém 10,81%), 8 ching ¢ Tp. Can Tho
(chiém 10,81%), 15 chung & Vinh Long (chiém 20,27%), 12 chung & Tién Giang
(chiém 16,22%), 8 ching ¢ Tra Vinh (chiém 10,81%) va 13 chung & Bén Tre
(chiém 17,57%). Nhin chung, hau hét cac chung vi khuan déu duoc phan lap tir
cac co quan nhu gan (38/74 chung, chiém 51,35%), than (20/74 chung, chiém
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27,03%) va ty tang (16/74 chung, chiém 21,62%) cta ca bénh (Bang 4.3). Ngoai
ra, trong s6 74 ching vi khuan A. hydrophila phan 1ap dugc thi c6 52/74 (chiém
70,27%) chung dugc phan 1ap tir c4 tra bénh XH va 22/74 (chiém 29,73%) chung
phan 1ap tir c4 tra nhiém kép 2 bénh XH va bénh GTM. Két qua phan lap va
ngudn gdc cua cac chung vi khuan A. hydrophila dugc trinh bay chi tiét & Phu luc
J2.

Bang 4.3: S6 chung vi khuan A. hydrophila phan 1ap tir ¢4 tra bénh XH hoic ca
nhiém kép 2 bénh XH va GTM ¢ 1 s6 tinh PBSCL

TT Dia diém S6 mau S6 ching
thu mau ca (con) A hydrophila Co quan phan 1ap*
2013 2014

1  Pong Thap 20 5 5 Gan (6), than (1), ty tang (3)
2 AnGiang 14 4 4 Gan (5), than (2), ty tang (1)
3 Tp. Can Tho 16 5 3 Gan (4), than (3), ty tang (1)
4 Vinh Long 18 9 6 Gan (6), than (3), ty tang (6)
5  Tién Giang 25 7 5 Gan (6), than (5), ty tang (1)
6 TraVinh 21 4 4 Gan (5), than (3)

7 BénTre 16 7 6 Gan (6), than (3), ty tang (4)

Tong 130 41 33 Gan (38), than (20), ty tang (16)

* Cdc 6 trong dau ngodc la s6 ching vi khuan A. hydrophila phdn ldp tie co quan cd bénh XH va céa
nhiém kép 2 bénh GTM va XH.

4.1.2.2 Pic diém hinh thai, sinh 1y va sinh hoa ciia cac chiing vi khuin
A. hydrophila phén 1ip dugc

Tuong tu, cic chung vi khudn A. hydrophila sau khi phan ldp ciing duoc
kiém tra cac ddc diém vé hinh thai, sinh 1y va sinh hoa co ban trudc khi dinh danh
bang bo kit API 20E. Két qua cho thay so v6i vi khuan E. ictaluri c6 thoi gian
phat trién tuong ddi chdm trén moi truong TSA (36-48 gid) thi vi khuan A.
hydrophila phat trién nhanh hon. Sau 18-36 gio ¢6 thé quan sat khuan lac cua
ching phat trién trén moi truong TSA véi khuan lac ¢ dang tron (duong kinh 1-3
mm), d6 noi hoi 16i, mau vang nhat dén mau vang kem (Hinh 4.4A). Tuong tu vi
khuan E. ictaluri, vi khuan A. hydrophila ciing thuéc nhém Gram am (Hinh
4.4B). Tuy nhién, vi khuan c6 dang hinh que ngan (Hinh 4.4C) va ching c6 kha
nang di dong manh. Ngoai ra, vi khuan cho phan tng duong tinh véi oxidase va
catalase, c6 kha nang 1én men duong glucose trong ca 2 diéu kién hiéu khi va
yém khi (Hinh 4.4D). T4t ca cac ching vi khuan c6 thé phat trién trén moi truong
c6 ndng do mudi tir 1 dén 4%, & ndong d6 mubdi 5% thi c6 8/74 (chiém 10,81%)
nhung & nong d6 mudi 6% trg 1én thi khong co ching vi khuan nio phat trién.
Ngoai ra, két qua khdo sat hoat tinh tan huyét ctia vi khuan cho thay 71/74 (chiém
94,59%) ching vi khuan phan 1ap c6 kha ning tan huyét dang B trén moi trudong
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thach mau (BA) ¢6 bd sung 5% mau ciru va 3/74 (chiém 4,05%) chang vi khuan
con lai khong gy tan huyét trén méi trudng thach mau (tan huyét dang y).

18kU &, BEB Zrum BBEE JS5M-5568, .

Hinh 4.4: Dac diém hinh thai, sinh ly va sinh hda co ban cta cac chung vi khuin
A. hydrophila phén 1ap dugc tir ca tra bénh XH ¢ BPBSCL.

A. K}zucfn lac vi khycfn A. hydrophila phdt trién trén méi truong TSA sau 24 gio. B. Anh nhuém Gram vi
khuan (100X). C. Anh chup vi khuan A. hydrophila (chung 4A3) dudi kinh hién dién tir quét (d9 phong dai
6.000X). D. Két qud phan vumg oxid héa va lén men duong glucose.

Vi khudn A. hydrophila dugc xem 1a tac nhan gdy bénh cho nhiéu loai ca
khac nhau trén thé gidi (Newman, 1993). Dic biét, vi khuan A. hydrophila dugc
xac dinh 1a tdc nhan giy bung phat bénh MAS trén ca nheo My (Pridgeon and
Klesius, 2011; Pridgeon et al., 2013). Trén c4 tra thi bénh XH do vi khuan A.
hydrophila tir 1au da dugc nhiéu tac gia dé cap dén. Nhu vay, két qua khao sat cac
dic diém vé hinh thai khuan lac, sinh Iy va sinh héa co ban cia cac chung vi
khuan A. hydrophila phan 1ap duoc tir ca nhiém bénh XH hoidc nhiém kép trong
nghién ciru nay tuong tu voi cac dic diém vé hinh thai khuan lac, sinh 1y va sinh
hda co ban ctia cac chung vi khuan A. hydrophila trong céc bao cao trudc day cia
Ly et al., 2009; Crumlish et al., 2010), Pang Thi Hoang Oanh va Nguyén Puc
Hién (2012) va Tran Thi My Han (2013).
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4.1.2.3 Pinh danh céc chiing vi khuin A. hydrophila phén lap dwoc

Sau chung vi khuan duoc chon dé dinh danh bang bo kit API 20E (Hinh
4.5). Két qua dinh danh vi khuan A. hydrophila bang bo kit API 20E ciing nhu
dua vao cac dic diém vé hinh thai, sinh Iy va sinh hoa khac dugc trinh bay ¢
Bang 4.4. Qua két qua Bang 4.4 va Hinh 4.5 cho thiy tat ca cac chung vi khuan
kiém tra déu cho phan tng 4m tinh v&i cac chi tiéu nhu ornithine, citrate, H,S,
urease, tryptophane deaminase, indole, inositol, sorbitol, rhamnose, melibiose va
arabinose. Trong khi d6, vi khuan cho cic phan ung dwong tinh gom:
orthonitrophenyl galactosidase, arginine, lysine, Voges-Proskauer, gelatin,
glucose, mannitol, saccharose va amygdalin.

ONPG ADH LDC ODC CIT H2S URE TDA IND VP

+ + + - - - - - - +
GEL GLU MAN INO SOR RHA SAC MEL AMY ARA
+ + + - - - + - + -
Hinh 4.5: Két qua dinh danh vi khuan A. hydrophila phan lap duoc bang b kit

API 20E.

Nhu vay, vi khuan A. hydrophila trong nghién ctru nay co cac dic diém sinh
hoa twong tu v6i vi khuan A. hydrophila phan 1ap tir c4 tra bénh XH cua Ly et al.
(2009) va Crumlish et al. (2010), lvon dong bénh XH ctua Ping Thi Hoang Oanh
va Nguyén Purc Hién (2012) va trén ca that 1at com cua Pang Thuy Mai Thy va
ctv. (2014). Tuy nhién, cac dic diém vi khuan A. hydrophila trong nghién ctru nay
¢6 1 s6 dac diém khac v6i vi khuan A. hydrophila giy bénh MAS trén ca nheo
My cta Pridgeon and Klesius (2011). Két qua dinh danh 3 chung vi khuan A.
hydrophila bang bo kit API 20E trong nghién ciru ciia Pridgeon and Klesius
(2011) cho két qua duong tinh véi citrate, indole, inositol, saccharose va
arabinose, trong khi d6 6 chung vi khuan A. hydrophila trong nghién ctru nay cho
két qua am tinh. Nguoc lai, cac chi tiéu nhu lysine decarboxylase va amygdalin
ctia 3 chung vi khuan A. hydrophila trong nghién ciru cua Pridgeon and Klesius
(2011) am tinh thi 6 chung vi khuan A. hydrophila trong nghién ctru nay lai cho
két qua duong tinh.
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Bang 4.4: Két qua kiém tra cac dic diém vé hinh thai, sinh hoa va dinh danh vi
khuan A. hydrophila phan l1ap duoc

Céc djc diém Chung A.
vi khuan 1A3 2A3 4A3 5A3 2A4 TA4 hyd rophl!a
tham khao
Gram - - - - - - -
Hinh dang Qqe Qqe Qqe QL!e Que nge“in Qqe Que ngén
ngan ngan ngan ngan ) ngan )
Di dong Chuyén  Chuyén  Chuyén Chuyén Chuyén Chuyén Chuyén dong
dong dong dong dong dong dong
Oxidase + + + + + + +
Catalase + + + + + + +
Phan tng O/F +/+ +/+ +/+ +/+ ++ ++ ++
Phat trién trén
moi truong
NaCl**
1% +++ +++ +++ +++ +++ +++ +++
2% +++ +++ +++ +++ +++ +++ +++
3% +++ +++ +++ +++ +++ +++ +++
4% ++ ++ ++ + ++ + ++
5% + - + - + - +
6% - - - - - - -
Kha néng tan B B § B B B B
huyét
ONPG + + + + + +
Arginine + + + + + + +
Lysine + + -
Ornithine - - - - - - -
Citrate - - - - - - +
Sinh H,S - - - - - - -
Urease - - - - - - -
Tryptophane - - - - - - -
deaminase
Sinh Indol - - - - - -
Voges- + + + + + + +
Proskauer
Gelatin + + + + + + +
Glucose + + + + + + +
Mannitol + + + + + + +
Inositol - - - - - - +
Sorbitol - - - - - - -
Rhamnose - - - - - - -
Saccharose + + + + + + +
Melibiose - - - - - - -
Amygdalin + + + + + + -
Arabinose - - - - - - +

ONPG: Orthnitrophenyl galactosidase +: duwong tinh ~ -: @m tinh

* Cdc dac diém vi khuan A. hydrophila dugc tong hop tir nghién ciru cua Pridgeon and Klesius (2011); **
Kha nang phat trlen cua vi khuan trén moi truong co cdc nong do muéi khdc nhau: +++: phdt trién rat
10t, ++: phat trién tot, +: yéu va -: khéng phdt trién.
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Bén canh d6, dé xac dinh chinh xéac thi nghién ctru ciing st dung k¥ thuat
PCR dé dinh danh cac ching vi khuan A. hydrophila phan 1ap duoc. Két qua cho
thdy tat ca cac chung vi khuan kiém tra (74/74 chung) déu khuéch dai dugc gen
aerolysin dic hiéu cua vi khuan A. hydrophila véi vach ADN xuat hién & kich
thude 209 bp (Hinh 4.6). Két qua nay phu hop véi nghién ctru cua Pollard et al.
(1990). Bén canh d6, két qua giai trinh ti san phdm PCR va so sanh trén co so dit
liéu NCBI cho thy 12 chung vi khuan duoc chon giai trinh ty trong nghién ciru
(Phu luc K2) c6 ty 1é twong ddng cao tir 98-99% (gia tri ky vong rat thip) véi cac
chung vi khuan A. hydrophila trén ngan hang GenBank gém: A. hydrophila ching
ZC1 (FJ608555.1), A. hydrophila ching AH14 (EU650663.1), A. hydrophila ching
YBH090730L (GU169708.1), A. hydrophila ching wp3 (FJ608554.1), A.
hydrophila chung XS91-4-1 (DQ186611.1), A. hydrophila ching BZ (EF450824.1),
A. hydrophila chung NNX7 (JX502748.1), A. hydrophila ching AH119SB-W30
(EU159682.1) va A. hydrophila ching AH75SB-W43 (EU159683.1).

1819202122 23 24 25 26 27 28 29 30 3

Hinh 4.6: Pho dién di ADN cuia cac chung vi khuan A. hydrophila phan 1ap duoc
bang k¥ thuat PCR.
M: thang chudn 100 bp va 100 bp plus; giéng 1: doi chig dm; giéng 2-15: cdc ching vi khudn A.
hydrophila dwgc kiém tra theo thir tw la 143, 243, 343, 4A3, 5A3, 6A3, TA3, 8A3, 9A3, 10A3, 11A3, 12A3,
13A3, 14A3; gieng 17-25 va 27-32 thir tw cdc mau la 15A5, 16A3, 17A3, 18A3, 19A3, 20A3, 21A3, 22A3,
23A3, 24A3, 25A3, 26A3, 27A3, 28A3, 29A3; giéng 16, 26 la cac mau am tinh.

Cho dén nay, viéc su dung ky thuat PCR khuéch dai gen aerolysin cua vi

khuan A. hydrophila gdy bénh trén cac lodi ca hodc trong méi trudng nudc da
duoc nhiéu tac gia trong va ngoai nude thuc hién (Pollard et al., 1990; Singh et
al., 2008; Umesha et al., 2011; Tran Nguyén Diém Ti va Pang Thi Hoang Oanh
2012; Lé Httu Thoi va ctv., 2010). Sur dung k¥ thuat mPCR, Panangala et al.
(2007) da phat hién dong thoi vi khuan A. hydrophila cung véi vi khuan E.
ictaluri va F. columnare giy bénh trén c4 nheo M§. Nguyén Ha Giang va ctv.
(2010) ciing da nghién ciru thanh cong quy trinh PCR chan doan vi khuan A.
hydrophila tir than c4 tra bénh XH voi do nhay va tinh dic hiéu twong ddi cao.
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https://www.ncbi.nlm.nih.gov/nucleotide/224038385?report=genbank&log$=nucltop&blast_rank=1&RID=PVHFHY9T014
https://www.ncbi.nlm.nih.gov/nucleotide/187438559?report=genbank&log$=nucltop&blast_rank=1&RID=PVCS10SU014
https://www.ncbi.nlm.nih.gov/nucleotide/302124410?report=genbank&log$=nucltop&blast_rank=13&RID=PVHFHY9T014
https://www.ncbi.nlm.nih.gov/nucleotide/224038383?report=genbank&log$=nucltop&blast_rank=14&RID=PVHFHY9T014
https://www.ncbi.nlm.nih.gov/nucleotide/75766674?report=genbank&log$=nucltop&blast_rank=16&RID=PVHFHY9T014
https://www.ncbi.nlm.nih.gov/nucleotide/148841075?report=genbank&log$=nucltop&blast_rank=27&RID=PVHFHY9T014
https://www.ncbi.nlm.nih.gov/nucleotide/409691987?report=genbank&log$=nucltop&blast_rank=47&RID=PVJ4HC0001R
https://www.ncbi.nlm.nih.gov/nucleotide/158144801?report=genbank&log$=nucltop&blast_rank=48&RID=PVJ4HC0001R
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_158144802
https://www.ncbi.nlm.nih.gov/nucleotide/158144802?report=genbank&log$=nucltop&blast_rank=49&RID=PVJC0ETX015

4.1.3 Két qua phan lap va dinh danh vi khuén E. coli

Tir mau nude ao nudi (n=10) va tir mau c4 tra bénh (n=10), dé tai da phan
1ap dugc 30 chung vi khudn E. coli (Phu luc J3A) trén méi truong MKC. Do Vi
khuan E. coli trong nghién ctru nay chi sir dung trong c4c thi nghiém tiép hop véi
vi khuan A. hydophila va E. ictaluri (muc 3.3.6.4a) nén phan nay chi trinh bay
tom tat két qua phan lap, dinh danh va két qua thuc hién khang sinh d6 (két qua
chi tiét duoc trinh bay ¢ Phu luc J3A). Nhin chung, khuan lac vi khuan E. coli
phét trién trén moi trudng MKC ¢6 mau tim dic trung (Hinh 4.7A) sau 18-24 gid
1l & 37°C (dudng kinh dao dong tir 1-2 mm). Phan 16n khuan lac c¢6 dang tron, bia
nguyén va do ndéi mo (1 sb it cd do ndi hoi lai). Két qua nhuém Gram (n=10) va
chup SEM (n=2) cho thiy vi khuan thudéc nhém Gram am, hinh que ngin (Hinh
4.7B&C). Tét ca chung vi khuan phéan 1ap dugc déu cho phan ung oxidase &m
tinh, catalase duong tinh, c6 kha nang oxid hoa va 1én men dudng glucose trong
ca 2 diéu kién hiéu khi va yém khi (Hinh 4.7D). Ngoai ra, tit ca cac chung Vi
khuan E. coli phan 1ap duoc trong nghién ctru déu c6 kha nang di dong.

Bén canh d6, nghién ctru sir dung bd kit APl 20E (Hinh 4.7E) dé dinh danh
2 chung vi khuan E. coli ECR2 va ECR4 (do déy 14 2 chung c6 kiéu hinh nhay véi
tat ca 15 khang sinh duoc chon trong thi nghiém tiép hop). Két qua tir Hinh 4.7E
cho thidy cac chung vi khuan E. coli cho phin ung dwong tinh Vi
orthonitrophenyl galactosidase, arginine, lysine, ornithine, citrate, tryptophane
deaminase, indole, VVoges-Proskauer, mannitol, sorbitol, rhamnose, melibiose va
arabinose. Vi khuan cho phan tng am tinh véi H2S, urease, gelatin, glucose,
inositol, saccharose va amygdalin. Nhu vay, cac ching vi khuan phan 1ap duoc c6
cac dic diém vé hinh thai khuan lac, sinh 1y va sinh héa twong tu véi vi khuan E.
coli trong mo ta cuia cac tac gia Zinnah et al. (2007), Soliman et al. (2010) va
Chakravarty et al. (2015). Két qua kiém tra 1 sé dic diém hinh thai, sinh 1y, sinh
hoa va dinh danh vi khuan khéac bang bo kit API 20E duoc trinh bay ¢ Phu luc
J3B. Ngoai ra, két qua thuc hién khang sinh d6 cho thay nhiéu ching vi khuan E.
coli ciing da khang véi nhiéu loai khang sinh (Phu luc J3A), trong d6 c6 2 ching
ECR2 va ECR4 c6 kiéu hinh nhay v&i tit ca 15 khang sinh (Phu luc J3A) duogc
chon dé str dung trong thi nghiém tiép hop (ndi dung nay duoc dé cap & muyc 4.8).
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+ + + + + - - + + +
GEL GLU MAN INO SOR RHA SAC MEL AMY ARA
- - + - + + - + - +

Hinh 4.7: Cac dic diém hinh théi, sinh 1y va sinh hoa cta vi khuan E. coli
phan lap dugc tir rudt va nudc ao nudi ca tra & Pong Thap.

A. I{hucfn lac vi khudn E. coli (chung ECR2) sau 24 gio u ¢ 37°C. B. Anh nhuém Gram vi khudn (100X).
C. Anh chup dudi kinh hién vi dién tir quét (do phong dai 2.700X); D. Phadn ung oxid hoa va lén men
duong glucose. E. Két qua dinh danh chung vi khuan E. coli ECR2 bang bé kit API 20E.

4.2 Két qua cam nhiém ca tra véi vi khuén E. ictaluri va A. hydrophila

4.2.1 Két qui cam nhiém ca tra véi cac chiing vi khuan E. ictaluri

4.2.1.1 Két qua tai phan lap va dinh danh vi khuan

Ca 1o do hodc vira méi chét duge sir dung dé tai phan 1ap va dinh danh vi
khuan E. ictaluri sau khi cam nhiém. Két qua cho thay cac ching vi khuan E.
ictaluri sau khi cam nhiém déu duoc phan 1ap tir cac co quan nhu gan, than va ty
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tang ctia c4 bénh. Két qua kiém tra cac dic diém vé hinh thai, sinh 1y va sinh hoa
ctia vi khuan phan 1ap duoc tir cd bénh sau khi cdm nhiém hoan toan giéng Vo1
céc dac diém cua ching vi khuan truée khi tién hanh thi nghiém, cu thé khuén lac
vi khuan déu c6 mau tring duc, nho li ti khi cay 1én méi truong TSA sau 36-48
gio (Hinh 4.8A). Vi khuan c6 hinh que dai, Gram am (Hinh 4.8B), di dong yéu,
cho phan tng oxidase 4m tinh va catalase duong tinh. Két qua dinh danh lai bang
bo kit API 20E (Hinh 4.8C) ciing cho thay 4 chung vi khuan E. ictaluri sau khi
gdy cam nhiém déu cho phan Gmg 4m tinh véi cac chi tiéu: orthonitrophenyl
galactosidase, arginine, ornithine, citrate, HS, urease, tryptophane deaminase,
indole, gelatin, mannitol, inositol, sorbitol, rhamnose, saccharose, melibiose,
amygdalin va arabinose; phan Gtng duong tinh vadi lysine, Voges-Proskauer va
glucose. Bén canh do, ADN dugc ly trich tur 1 s6 mau gan, than va mau vi khuén

sau khi tai phan 14p cua ca sau cam nhiém ciing cho két qua duong tinh v6i vach
ADN xuat hién & vi tri 470 bp (Hinh 4.8D) khi dugc kiém tra bang ky thuat PCR.
Nhu viy, cac két qua cam nhiém trén d3 théa man dinh dé Koch (Koch’s
postulates).

Hinh 4.8: Két qua tai phan lap va dinh danh vi khuan E. ictaluri sau khi cam
nhiém trén c4 tra.
A. Khudn lac vi khudn E. ictaluri (ching 8ED3) phdt trién trén méi truong TSA sau 48 gio. B. Anh nhuém
Gram (100X) vi khudn E. ictaluri (ching S8ED3). C. Két qua tdi dinh danh vi khudn bang b kit API 20E.
D. Két qua tdi dinh danh vi khuan bang ky thudt PCR (M: thang chudn 100 bp plus; giéng 1: mau mé thdn
¢4 ¢ NT doi chitng; cdc giéng 2, 3, 4 va 5: mau ADN trich tir vi khudn va giéng 6, 7: mau ADN duwoc trich
tir thdn va gan ca bénh,).
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4.2.1.2 Déu hiéu bénh Iy ciia ca bénh

Quan sét thi nghiém cho thay cé tra & 2 NT d6i chtng (tiém va khong tiém
nuéc mudi sinh 1y) van hoat dong binh thuong, khong co ca chét trong sudt qua
trinh thi nghiém. C4 khong c6 du hiéu nhiém bénh bénh GTM khi quan sat bén
ngodi va bén trong co thé (Hinh 4.9A&B), dic biét 1a khong phat hién vi khuin
phat trién khi cdy trén méi truong phan 1ap. Tuy nhién, ca & cac NT cam nhiém vi
khuan E. ictaluri thuong c6 hién tuong boi 10 do va xoay tron trudc khi chét
(Dung et al., 2012). Tt ca c4 bénh & cac NT thi nghiém déu c6 cac ddu hiéu bénh
ly bén ngoai va bén trong gidng nhau. Cac dau hiéu dic trung ctua bénh GTM
gdm cac dém tring nho i ti xudt hién trén gan, than va ty tang (Hinh 4.9D).
Truong hop bénh ning, ndi tang ctia 1 sb ca bénh co6 hién twong truong phdng,
nhiin va c6 dich trong xoang bung (Hinh 4.9D). Tuy nhién, c4 chét ¢ thoi gian
dau (thuong & ngay 2 va 3) sau khi cam nhiém thi cac dém tring xuét hién trén
cac co quan ndi tang ctia cd chua duoc 1d (thudng xuat hién trén than va ty tang).
Ngoai ra, qua thi nghiém cam nhiém con cho thiy cac dau hiéu biéu hién bénh
bén ngoai ciia hau hét c& cam nhiém thi khong khac biét so v6i ca & NT ddi
chtng (Hinh 4.9C), ngoai trir 1 s ca bénh c6 mau sic hoi nhot nhat va xuét hién
cac diém xuét huyét trén cac vay va xung quanh hau mén. Nhu vdy, cic ddu hiéu
bénh 1y cta ca tra sau khi cam nhiém vi khuan E. ictaluri twong tu nhu mo ta cta
Ferguson et al. (2001), Tt Thanh Dung va ctv. (2004), Pang Thi Hoang Oanh va
Nguyén Thanh Phuong (2009), Yuasa et al. (2003), Crumlish et al. (2010) va
Dung et al. (2012). Tuy nhién, cac dau hiéu biéu hién bénh bén ngoai cta cé tra
sau khi nhiém vi khuén E. ictaluri trong nghién ciru nay khong giéng voi cac biéu
hién trén c4 nheo My. Cu thé, ca tra bénh GTM thudng c6 da va mang hoi nhot so
v6i ca khoe (ngoai trir 1 sb it truong hop ca bénh ning thi mdi xuét hién xut
huyét & trén cac vay va xung quanh hau mén) (Dung et al., 2012), ca khdng c6
cac dém xuat huyét xuat hién rd rang nhu trén ca nheo My (Jacrboe et al., 1984;
Hawke et al., 1998). Mot diém khac biét nira 13 trén cac ndi quan nhu gan, than
va ty tang cua ca tra bénh GTM ludn xuat hién cic dom trang nho li ti (Ferguson
et al., 2001); Crumlish et al., 2010; Dung et al., 2012), trong khi cac co quan nay
trén c4 nheo M§ bénh ESC thi khong dugc ghi nhan ma thay vao d6 1a cac dau
higu thuong gip nhu bung phinh to, chtra nhiéu dich do gan, than va ty tang
trrong phong, sung huyét va xuit huyét rudt (Jacrboe et al., 1984; Blazer et al.,
1985; Miyazaki and Plumb, 1985).
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Hinh 4.9: D4u hiéu biéu hién bénh GTM cua c4 tra cam nhiém véi vi khuan
E. ictaluri chung 1EDS.

A&B. Cd tra ¢ NT doi chimg (tiém nwée mudi sinh 1y). C. Biéu hién bén ngodi ciia cd tra cam nhiém véi
ching 1ED3. D. Dau hiéu bén trong cua ca tra cam nhiem voi chung 1ED3: cd bénh GTM voi cac dom
trang nho li ti trén gan, than va ty tang (miii tén).

4.2.1.3 Péc lwe va kha niing gy bénh ciia cac chiing vi khuan E. ictaluri

Poc luc va kha ning gy bénh cua vi khuan E. ictaluri duoc xac dinh qua thi
nghiém cam nhiém trén ca tra gidng véi 4 chung: 1ED3, 3ED3, 8ED3 va 10ED3
& 5 mat sb tiém vi khudn 1a 102 103, 104 10° va 10° CFU/c. Qua két qua thi
nghiém cho thiy cac ching vi khuan E. ictaluri khac nhau déu gay chét ca ¢ ngay
thtr 2 sau khi cam nhiém, sau d6 ca chét tap trung & ngay th 3 dén ngay thir 7
(thudng chét cao nhat & ngdy 4-5), ca ngimg chét ¢ ngay thir 10 cho dén khi két
thiic thi nghiém (Hinh 4.10). Trong khi d6, & NT ddi chung (tiém va khong tiém
nude mudi sinh 1y) thi khong c¢6 ca nao chét trong sudt thoi gian theo ddi thi
nghiém. Két qua phan tich cho thay ty 18 ca chét tich liiy ¢ cic ndong do tiém vi
khuan khac biét ¢ ¥ nghia thong ké & muc ¥ nghia 5% (P<0,05). Thoi gian va ty
1& ca chét tich lily cua cac chung vi khudn duoc trinh bay chi tiét ¢ Phu luc L1.
Ngoai ra, két qua thi nghiém ciing cho thiy tit ca cic ching vi khuan déu gay
chét ca voi ty 18 cao (trén 80%), trong d6 chung 1ED3 gay chét c4 & ty 1& cao nhat
(96,67%), ké dén 1a 2 ching 8ED3 va 10ED3 véi cung ty 1& gdy chét 1a 90% va
ca chét thap nhat ¢ chung 3ED3 (83,33%). Nhu vdy, qua cac thi nghiém cia
nghién ciru nay cho thay vi khuan E. ictaluri khac nhau s& c6 thoi gian va ty 1& ca
chét khac nhau trén céc loai ca khac nhau khi gdy cam nhiém véi chang. Thi
nghiém ctia Plumb and Sanchez (1983) cho thiy ca nheo chét 100% trong 10
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ngay sau khi cam nhiém véi vi khuan E. ictaluri & mat s6 vi khuan 1a 1,5x103
CFU/mL. Baxa et al. (1990) gay cam nhiém vi khuan E. ictaluri véi cac loai ca
khac nhau bang phuong phap ngam & nong d6 1x108 CFU/mL. Két qua sau 14
ngay thi nghiém cho thay vi khudn da gay chét ca nheo véi ty 18 1a 32%, c4 hoi
trang 13 75% va ¢4 vuoc soc 1a 5% nhung vi khuan khong giy chét & ca tam
trang. Tuong tu, ci nheo khi ngdm vé&i vi khuan E. ictaluri & mat d6 1x 107
CFU/mL trong thoi gian 1 gio cho thay sau 5-20 ngay thi nghiém, ca bi chét véi
ty 1& 1a 28% (Klesius and Sealey, 1995). Gan ddy, Crumlish et al. (2010) tién
hanh cam nhiém trén ca tra bang phuong phap tiém va ngam véi vi khuan E.
ictaluri & nong d6 vi khuan 1an luot 1a 1x10° va 1x108 CFU/mL. Két qua cho thay
sau 12 ngay thi nghiém ty 1& c4 chét & phuong phép tiém 1a 95%, con & phuong
phap ngam la 80%.
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Hinh 4.10: Ty 1& (%) c4 tra chét tich liy theo thoi gian cam nhiém cua 4
chung vi khuan E. ictaluri.
Nhu vay, qua két qua thi nghiém cam nhidm cho thiy ca 4 chung vi khuan
E. ictaluri duoc chon déu c6 doc luc va kha ning gy bénh trén ca tra. D& tai da
xéac dinh duoc gid tri LDso ctia 4 chung vi khuan E. ictaluri 1ED3, 3ED3, 8ED3
va 10ED3 lan luot 1a 1,67x10% 1,23x10°, 1,58x10* va 1,19x10° CFU/mL (Bang
4.5), trong d6 ching 1ED3 ¢ doc luc cao nhat (LDso = 1,58x10* CFU/mL), ké dén

76



la chung 8ED3 (LDso = 1,67x10* CFU/mL) va thap nhat 13 ching 3ED3 (LDso =
1,23x10° CFU/mL).

Bang 4.5: Gia tri LDso ctia cac chung E. ictaluri cdm nhiém trén c4 tra

Chung  Mat do tiém vi khuan Ty 18 (%) ca chét tich liy L Dso

vi khuan  (CFU/mL) (CFU/mL)
1ED3* 102, 10%, 10%, 10°, 10° 20; 36,67; 43,33; 76,67; 96,67 1,58x10*
3ED3 107, 108, 104, 10°, 108 23,33; 33,33; 40; 46,67; 83,33 1,23x10°
8ED3 107, 108, 104, 105, 108 6,67; 26,67; 43,33; 73,33; 90 1,67x10*
10ED3 102, 10°, 10, 105, 10° 26,67; 33,33; 40; 46,67; 90 1,19x10°

Chiing vi khudn c¢é danh * la ching dwoc chon gdy cam nhiém kép trén ca tra.

Kha ning giy bénh va doc lyc cua vi khudn E. ictaluri dd dugc nhiéu tac gia
trén thé gidi nghién ctru (Petrie-Hanson et al., 2007; Sakai et al., 2008; Ye et al.,
2009; Suanyuk et al., 2014). Nhin chung, hau hét cac nghién ctru trudc day va
trong nghién ctru ndy déu cho thiy cac chung vi khuan khac nhau sé& c6 kha ning
gdy bénh va doc luc gay bénh khac nhau trén cac loai cd. Thi nghiém cta Plumb
and Hilge (1987) trén cé da tron Chau Au (Silurus glanis) cho thiy ¢ mat do tiém
2.27x10° CFU/c4 da gay chét 100% cé thi nghiém va da xac dinh gia tri LDso 12
7,1 x 10* CFU/c4. Trong khi d6, nghién ciru ciia Ye et al. (2009) cho thiy chung
vi khuan E. ictaluri LH51 da gay chét 100% ca ca bo den khi ngdm va tiém véi
mat s6 vi khuéan lan luot 13 1,2 x 10% CFU/mL va 2,0x10° CFU/ca. Nghién ciru vé
doc luc cua vi khuan E. ictaluri gy bénh trén ca tra & PBSCL cua Ping Thi
Hoang Oanh va Nguyén Thanh Phuong (2009) cho thiy cac ching vi khuén thi
nghiém c6 doc luc cao nhat 1a <102 CFU/mL va thap nhét 1a 105 CFU/mL. Tuy
nhién, trong nghién ctru ndy da xac dinh ching E. ictaluri c6 doc luc cao nhét 1a
10° CFU/mL va thap nhat 1a 10* CFU/mL. Két qua nay cho thiy vi khuan trong
thi nghiém c6 doc luc rit cao (gdy chét ca trén 80%) so véi cac nghién ciru trude
day. Thi nghiém cam nhiém vi khuan E. ictaluri trén cé tra cua Pang Thuy Mai
Thy va Pang Thi Hoang Oanh (2010) ciing cho thay chung E. ictaluri Eil gay
chét ca voi ty 1& cao nhat (100%) ¢ mat s6 <102 CFU/mL, trong khi d6 chung E.
ictaluri Ei4 & mat s6 6,4x10° CFU/mL gay chét véi ty 1& thap nhat (53%). Két
qua nghién ciru cia Liu et al. (2010) & Trung Qudc cho thiy ching vi khuan E.
ictaluri HSN-1 c6 thé gay chét 100% ca thi nghiém, trong khi chung HAS-1 thi
chi gdy chét c4 cao nhat 1a 62,5%. Ngoai ra, két qua cua thi nghiém nay ciing da
xac dinh chung E. ictaluri HAS-1 c6 gia tri LDso la 0,2x 10" CFU/mL. Trong
khi d6, nghién ctru ciia Geng and Wang (2013) cho thay 2 ching vi khuan E.
ictaluri LW101 va LW102 déu c6 doc luc giy bénh trén ca Silurus soldatovi
meridionalis ¢ Trung Qudc. Ty 1& cac chét tich liy ddi voi ching LW101 1a
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100%, 95%, 60%, va 15% twong tmg voi ndng do tiém vi khuan lan luot 1a 1,0 x
107; 1,0 x 108; 1,0 x 10° va 1,0 x 10* CFU/c4, dbi véi chimg LW102 thi ty 18 ca
chét tich iy lan luot 1a 100%, 100%, 65% va 10%. Ngoai ra, thi nghiém cam
nhiém bing phuong phap tiém va ngdm cta Suanyuk et al. (2014) trén oai ca da
tron lai gitra 2 loai Clarias macrocephalus (Gunther) va Clarias gariepinus
(Burchell) & Thai Lan véi vi khuan E. ictaluri cho thiy vi khuan gay chét ca véi
ty 1¢ dao dong tir 23% dén 100% sau 14 ngay cam nhiém. Két qua thi nghiém nay
cling d3 xac dinh doc luc cua vi khudn trong phuong phap ngdm & 168 gid véi gia
tri LDso 12 6,92 x 107 CFU/mL, d6i voi phuong phap tiém & 96 gio 1a 1,58 x 10°
CFUl/ca.

4.2.2 Két qua cam nhiém céc chiing vi khuin A. hydrophila

4.2.2.1 Két qua tai phan lap va dinh danh vi khuan

Céac ching vi khuan dugc phan 1ap tir ¢4 sau khi cam nhiém vi khuan A.
hydrophila déu c6 mau vang kem, tron khi cdy 1én méi truong TSA/GSP (Hinh
4.11A&B). Bén canh d6, khi kiém tra cac dic diém vé sinh 1y va sinh héa cho
thdy vi khuan c6 hinh que ngian, Gram 4m (Hinh 4.11C), di dong, cho phan ung
oxidase va catalase duong tinh. Két qua dinh danh lai bang bo kit API 20E (Hinh
4.11D) ciing cho thay 4 ching vi khuan A. hydrophila tai phan lap tir ca bénh sau
khi gay cam nhiém déu cho phan ung 4m tinh véi cac chi tidu: ornithine, citrate,
H.S, urease, tryptophane deaminase, indole, inositol, sorbitol, rhamnose,
melibiose va arabinose; phan ting duong tinh véi orthonitrophenyl galactosidase,
arginine, lysine, Voges-Proskauer, gelatin, glucose, mannitol, saccharose va
amygdalin. Bén canh d6, ADN duoc ly trich tur 1 s6 mau gan, than va mau vi
khudn sau khi tai phan 1ap vi khuan ciia c4 sau cam nhiém ciing cho két qua
duong tinh véi vach ADN xuat hién & vi tri 209 bp (Hinh 4.11E) khi duoc kiém
tra bang k¥ thuat PCR. Nhu vay, cac két qua cam nhiém trén di thoa man dinh dé
Koch (Koch’s postulates).

4.2.2.2 Dau hiéu bénh 1y ciia ca bénh

Két qua cam nhiém cho thiy tit ca c4 bénh & cac NT tiém 4 ching vi khuan
A. hydrophila déu c6 dau hiéu bénh 1y dic trung ctia bénh XH (Hinh 4.12C&D).
Cac diu hiéu bén ngoai ca bénh gém mét ca hoi 10i, trén da cé xuat hién cac ddm
XH nhung thudng tap trung nhiéu & xung quanh miéng, mat, & cic vay va hau
mén (Hinh 4.12C). Piac biét, bén trong xoang bung c6 dich mau héng (Hinh
4.12D) va cac co quan ndi tang cd bénh nhu gan, than va ty tang thuong c6 hién
tugng XH, phinh to va nhiin. Trong khi d6, c4 & 2 NT d6i chimg (tiém va khéng
tiém nudc mudi sinh 1y) thi van hoat dong binh thudng, ca khong c6 dau hiéu cua
bénh XH khi quan sat bén ngoai va bén trong co thé, dac biét 1a khong phat hién
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vi khuan phat trién trén méi trudng phéan lap ciing nhu KST khi duoc kiém tra
(Hinh 4.12A&B). Nhu vy, cac d4u hiéu bénh ly cua cé tra sau khi cam nhiém vi
khuan A. hydrophila tugng ty nhu mé ta ctia Dung et al. (2008), Ly et al. (2009)
va Crumlish et al. (2010). Két qua cam nhiém vi khuan A. hydrophila trén ca
nheo xanh/luc (blue catfish, Ictalurus furcatus) cua Li et al. (2013) ciling cé cac
dau hiéu biéu hién bénh bén ngoai nhu xuat huyét va mit 10i twong tu voi vi

khuan A. hydrophila cam nhiém trén c4 tra trong nghién ctru nay.

Hinh 4.11: Két qua tai phan 1ap va dinh danh vi khuan A. hydrophila.
A&B. Khudn lac vi khudn A. hydrophila phdt trién trén méi triong TSA va GSP sau 24 gio. C. Anh nhuém
Gram vi khudn (100X). D. Két qua tdi dinh danh vi khudn bang bé kit API 20E. E. Két qua tdi dinh danh
vi khudn bang ky thudt PCR (M: thang chudn 100 bp; giéng I, 2 va 3: mdau ADN trich tir vi khudn; giéng 4
va 5: mau ADN duoc trich tir thdn va ty tang cd bénh; gién 6 va 7: mau mé than va gan cd khoe & NT doi
chirng).

4.2.2.3 Poc lwe va kha ning giay bénh cua cac ching vi khuan A.
hydrophila

Tuong tw, doc luc va kha ning giy bénh cia 4 chung vi khuan A.
hydrophila: 1A3, 2A3, 4A3 va 5A3 cling dugc xac dinh qua thi nghiém cam
nhiém trén ca & 5 mat do tiém vi khuan 1a 102, 10%, 10% 10° va 10° CFU/ca. Két
qua thi nghiém cho thiy tat ca cac chung vi khuan trong thi nghiém déu c6 doc
luc va kha ning gay bénh ca voi ty 16 chét rat cao (trén 90%), trong d6 cac chung
1A3, 4A3 va 5A3 co ty 1é ca chét cao nhat (100%), thap nhit 1a chung 2A3
(93,33%). Két qua phan tich cho thiy ty 1& ca chét tich lily & cac nong do tiém vi
khuan khéc biét c6 ¥ nghia théng ké ¢ murc ¥ nghia 5% (P<0,05). Ngoai ra, qua
két qua thi nghiém con cho thay cac chung vi khuan A. hydrophila déu gay chét
c4 rat som (6 gio sau khi cam nhiém), ca chét tap trung o thoi diém 24 dén 48 gid
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sau khi cam nhiém (thudng chét cao nhat ¢ thoi diém 24 gid), ca nging chét ¢
thoi gian 60-72 gid cho dén khi két thic thi nghiém (Hinh 4.13). Thoi gian va ty
1& ca chét tich liy cua cac chung vi khuin duoc trinh bay chi tiét ¢ Phu luc L2.
Nhu vy, qua cac két qua ciia nghién ciru nay cho thdy cac chung vi khuan A.
hydrophila khac nhau s€ c6 doc luc va thoi gian gay bénh khac nhau trén cac loai
c4 khi chung xdm nhiém. Két qua cam nhiém vi khuan A. hydrophila trén ca nheo
M¥ ctia Pridgeon and Klesius (2011) cho thdy 3 ching vi khuan trong thi nghiém
cling gay chét ca rat sém (6 gio) va ca chét nhiéu ¢ thoi diém 24 gid sau cam
nhiém. Trong khi d6, & NT ddi ching (tiém va khong tiém nudc mubi sinh 1y) thi
khong c6 ca nao chét trong sudt thoi gian theo ddi thi nghiém. Trong khi d6, két
qua cam nhidm vi khuan A. hydrophila trén ca nheo xanh cuia Li et al. (2013) cho
thdy vi khuan gay chét ca sau 24 gid.

Hinh 4.12: D4u hiéu biéu hién bénh XH cta c4 tra cam nhiém v&i vi khuan
A. hydrophila chung 4A3.

A&B. Cd tra ¢ NT doi chimg (tiém nwéc mudi sinh 1) véi dau hiéu bén ngodi va bén trong co thé binh
thuong. C. Ca tra cdm nhiém voi ching 4A3: ca bénh voi dau hiéu XH ¢ cdc vdy, viing mat (miii tén). D.
Bén trong xoang co thé chira nhiéu chat dich mau do (miii tén).
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Hinh 4.13: Ty 1& (%) cé chét tich lity theo thoi gian cua c4 tra cam nhiém véi
cac chung vi khuan A. hydrophila.

Tom lai, qua két qua thi nghiém cam nhiém cho thay cac chung vi khuan A.
hydrophila dugc chon c6 doc luc va kha ning gdy bénh trén ca tra. Qua két qua
ctia dé tai da xac dinh duoc gia tr1 LDsp ctia 4 chuing vi khuan 1A3, 2A3, 4A3 va
5A3 lan luot 1a 1,47x10% 2,37x10%, 1,29x10° va 1,52 x10* CFU/mL (Bang 4.6),
trong d6 ching 4A3 c6 doc luc cao nhit (LDso = 1,29x10° CFU/mL), ké dén 1a
chung 2A3 (LDso = 2,37x10° CFU/mL) va thip nhit 1a ching 5A3 (LDso = 1,52 x10*
CFU/mL).

Bang 4.6: Gia tri LDso ciia cac ching vi khuan A. hydrophila cam nhiém trén ca
tra

Ching  Mat do tiém vi khuan Ty 18 (%) ca chét tich lity L Dso

vi khuan  (CFU/mL) (CFU/mL)
1A3 102, 10, 10%, 10°, 10° 23,33; 30; 43,33; 83,33; 100 1,47x10*
2A3 107, 10%, 10%, 105, 106 30; 40; 66,67; 83,33; 93,33 2,37x10°
4A3" 107, 10%, 10%, 10°, 106 33,33; 46,67; 76,67; 93,33; 100 1,29x10°
5A3 102, 10%, 10, 10, 10° 26,67; 33,33; 43,33; 80; 100 1,52 x10*

Chiing vi khudn cé danh * 14 ching dwoc chon gdy cam nhiém két hop trén ca tra.

Cho dén nay, nhiéu nghién ctru vé kha ning gdy bénh va doc luc cua vi
khuan A. hydrophila trén cac loai ca trén thé giéi da duoc cong bd (Azad et al.,
2001; Rahman et al., 2001; Nusbaum and Morrison, 2002; Crumlish et al., 2010).
Nhin chung, gia tri ddc luc va gia tri LDso ctia 4 chung vi khuan A. hydrpphila

81



trong nghién ctru nay cao hon cac nghién ctru da duogc bdo cdo. Thi nghiém cam
nhiém trén ca nheo My (Ictalurus punctatus) cua Figueirredo and Plumb (1977)
cho thay cac chung vi khuan A. hydrophila phan 1ap tir ca bénh c¢6 doc luc (gié tri
LDso la 6,4x10* CFU/mL) manh hon cac chung A. hydrophila phan 1ap tir moi
truong bén ngoai (LDsp la 1,5x108 CFU/mL). Tuong tu, thi nghiém trén c4 chinh
(Anguilla anguilla) cling thu duoc gia tri LDso kha cao (10%%-1072 CFU/mL)
(Esteve et al., 1993). Ngoai ra, Sirirat et al. (1999) cling da xac dinh dugc doc luc
ctia cac chung A. hydrophila khi cam nhiém trén ca tré giéng véi gia tri LDso cao
nhat 1a khoang 10° CFU/mL sau 18 gid cam nhiém. Bdo céo Pridgeon and
Klesius (2011) cho thiy 3/4 chung vi khuan A. hydrophila gy cam nhiém trén ca
nheo My c6 doc luc twong ddi cao, trong d6 doc luc ctia ching AL09-71 cao nhét
v6i gia tri LDso = 1,1 x 10° CFU/mL, ké dén 1a chung AL09-73 (LDso = 1,3 x 10°
CFU/mL) va sau cung la chung AL09-72 (LDso = 1,9 x 10° CFU/mL) nhung cac
gia tri ndy néu so véi gia tri LDso ctia 4 chimng vi khuan A. hydrophila trong
nghién ctru nay thi van thap hon.

Bén canh d6, cac ching vi khuan A. hydrophila trong nghién ctru nay ciing
¢ doc luc cao hon cac ching vi khuan E. ictaluri khi cam nhiém trén ca tra. Két
qua nay c6 thé 1a do vi khuan thudc gidng Aeromonas néi chung va vi khuan A.
hydrophila néi riéng c6 nhiéu gen doc luc khac nhau so vé6i vi khuan E. ictaluri.
Nhiéu nghién ctru da xac dinh cac gen doc lyc ¢ vi khuan Aeromonas ma héa cho
cac protein gy doc nhu haemolysin, aerolysin, serine protease, enterotoxins (gom
cac gen hlyA, aerA, ahpA, alt va ast) (Chacon et al., 2002; Aguilera-Arreola et
al., 2003; Nawaz et al., 2010; Sharma and Kumar, 2012). va cac ching vi khuan
Aeromonas c6 nhirng gen trén dugc chiing minh la nhiing ching c6 doc luc cao
(Biscardi et al., 2002; Sha et al., 2002; Zhu et al., 2006; Li et al., 2011; Zheng et
al., 2012; Oliveira et al., 2012). Ngoai ra, doc luc cia vi khuin Aeromonas con
lién quan dén cac plasmid (Borrego et al., 1991; Hanes et al., 1993; Vadivelu et
al., 1995). Két qua nghién ctru ciia Majumdar et al. (2007) cho thay plasmid cta
vi khuan A. hydrophila khi bi xir Iy (1am mat di plasmid bang ethidium bromide &
noéng do 30 pg/mL) da lam cho vi khuan khong thé gay bénh UDS (ulcerative
disease syndrome) trén c4 tré tring (C. Batrachus) & An D¢. Trong khi do, & vi
khuan E. ictaluri thi cho dén nay cac nghién ctru vé gen doc luc cta vi khuan nay
van con han ché. Nghién ctru ciia William and Lawrence (2005) da xac dinh 2
gen hemolysin eihA va eihB cua vi khuan E. ictaluri. Trong cic nghién ctru cia
Waltman et al. (1985) va Stanley et al. (1994) di chirng minh ching vi khuan c6
enzyme chondroitinase (enzyme nay c6 chirc nang phan huy chondroitin sulfate,
thanh phan chinh trong sun) s& c6 doc Iyc manh hon cac chung vi khuan khong c6
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hoat tinh chondroitinase. Ngoai ra, cac nhan td khac lién quan doc luc vi khuén E.
ictaluri ciling da duoc bao cao nhu cac chudi O-polysaccharide (Lawrence et al.,
2001&2003), hoat tinh urease (Booth et al., 2006), hé thong TTSS (type III
secretion systems) (Thune et al., 2007). Trong nghién nay, ngoai gen aerolysin
dugc xac dinh ¢ vi khuan A. hydrophila va gen bam dinh & vi khuan E. ictaluri
thi cac gen doc lyc trén ¢ 2 loai vi khuén nay khong dugc thuc hién. Do do, cac
nghién ctru tiép theo can duoc thuc hién dé xac dinh cac gen doc luc va vai tro
cta plasmid lién quan dén qua trinh gdy bénh cua 2 loai vi khuén E. ictaluri va A.
hydrophila nham lam sang t6 van dé trén.

4.3 Pic diém bénh hoc cam nhiém kép 2 loai vi khuéin A. hydrophila va
E. ictaluri trén ca tra

4.3.1 Két qua tai phan lap va dinh danh vi khuan

Nhin chung, tit ca ¢4 c6 dau hiéu biéu hién két hop cua bénh GTM va XH
sau khi nhiém kép (Hinh 4.14A) & cac NT déu phan lap duoc 2 loai vi khuan E.
ictaluri va A. hydrophila trén moi truong TSA (Hinh 4.14B va Bang 4.7). Ngoai
ra, ca co biéu hién bénh GTM hoiac XH & phuong phap ngam thi chi phan lap
duoc hodc vi khuan E. ictaluri hodc A. hydrophila (Bang 4.7). Trong khi d6, 1 sb
¢4 & cac NT tiém c6 dau hiéu bénh GTM hodc XH thi phan 13p duoc ca 2 loai vi
khuan trén, ngoai trir 1 s c4 bénh GTM & NT TK3 khong phén lap dugc vi
khuan A. hydrophila (Bang 4.7) do vi khuan A. hydrophila tiém sau vi khuéan E.
ictalluri. Ca chét & 2 NT dbi chung thi khong co ddu hiéu biéu hién ciia bénh
GTM ciing nhu bénh XH va ciing khong phan 1ap dugc vi khuan.

Bang 4.7: S6 luong ca chét tich lily va két qua phan 1ap vi khuén trong thi nghiém
cam nhiém kép bang phuwong phap ngam va tiém

Ca chét biéu hién bénh Ca chét biéu hién bénh XH Ca chét biéu hién bénh
NT GTM GTM+XH

SO !E*. _ A", _ S6 ch A", _ !E*.  Sea E. ictalu_ri +A.

ca ictaluri  hydrophila hydrophila ictaluri hydrophila”®
NK3  4/28 4/4 0/4 9/28 9/9 0/9  15/28 15/15
TK1  1/25 1/1 0 16/25 16/16 5/16 8/25 8/8
TK2  3/24 3/3 2/3 9/24 9/9 319 12/24 12/12
TK3  4/26 4/4 0 5/26 5/5 15  17/26 17/17
TK4  8/28 8/8 1/8 3/28 3/3 213 17/28 17/17
TK5  7/29 717 2/6 1/29 1/1 11 21/29 21/21

* Két qud tdi phdn ldp vi khudan sau cam nhiém. NK3: Ngam cd tra véi ching 1ED3 (108 CFU/mL) +
ching 4A3 (10° CFU/mL). TK1: Tiém vi khudn A. hydrophila truée khi tiém vi khudn E. ictaluri 12 gio-
TK2: Tiém ciing lic vi khuan A. hydrophila va E. ictaluri. TK3: Tiém vi khudn A. hydrophila sau khi tiém
vi khuan E. ictaluri 24 gio. TK4: Tiém vi khudn A. hydrophila sau khi tiém vi khudn E. ictaluri 48 gio.
TK5: Tiém Vi khudn A. hydrophila sau khi tiém vi khudn E. ictaluri 72 gio.
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Hai chung vi khuin 1ED3 va 4A3 sau khi duoc phan l4p va lam thuan tir ca
tra nhiém kép ciing dugc kiém tra cac dac diém vé hinh théi, sinh 1y va sinh hoa
theo cac phuong phap sinh hoa va bang bo kit API 20E d trinh bay ¢ trén. Két
qua cho thay 2 ching vi khuan ¢ dic diém hoan toan giéng véi ching vi khudn
duge st dung dé cam nhidm ca (két qua kiém tra khong dugc trinh bay lai trong
phan nay). Ngoai ra, 1 s6 mau mé gan/thdn cta ca nhiém kép déu cho két qua
duong tinh véi 2 loai vi khuan khi dugc kiém tra bang k¥ thuat duplex-PCR véi
su xudt hién 2 vach ADN ¢ kich thudc 209 bp va 470 bp (Hinh 4.14C).

4.3.2 DAu hi¢u bénh Iy ciia c4 bénh

4.3.2.1 DAu hi¢u bén ngoai

C4 bénh sau khi cam nhiém kép 2 ching vi khuan A. hydrophila (4A3) va E.
ictaluri (1ED3) bang phuong phap ngam va tiém c6 cac dau hiéu chung nhu ca
sap chét n6i 10 do trén mat nudc; nhao 16n va xoay tron, ngira bung, tha troi theo
dong nuéc roi chim xudng day va ca chét thudng co da hoi nhot nhat so véi ca
binh thudng. Bén canh d6, mang c4 bénh da sé déu chuyén sang mau d6 nhat so
v6i ca khoe manh (mau d6 dam). Quan sat biéu hién bén ngoai cua ca bénh do
nhiém kép thuong cé cic dau hiéu nhu mat ca hoi 16i (Hinh 4.15A); cac vay
thuong c6 dau hiéu XH (Hinh 4.15A); XH bén ngoai co thé: cac ddm XH xuat
hién rai rac trén co thé c4, tdp trung O vung bung, & cac vy, xung quanh hau
mon, miéng hodac XH mét, dac biét 1 sb truong hop hién tuong XH Xuét hién
khap co thé ctia ca bénh (Hinh 4.15B).

4.3.2.2 Déu hiéu bén trong

Giai phau va quan sat ndi quan cé sau khi cam nhiém kép & 2 phuong phap
ngam va tiém cho thiy xoang bung cta ca thudng c6 chira dich 16ng mau hong
hay mau do (Hinh 4.16A). O giai doan dau mdi nhiém bénh thi nhitng d6m tring
(do vi khuan E. ictaluri) chwa xuat hién, xuat hién chua rd hay chi xuat hién trén
than hodc ty tang cua cé. Cac truong hop cé bénh ndng thi gan, than va ty tang ca
bénh thudng phinh to, mém va nhiin (Hinh 4.16A&B) va xuat hién nhimg dém
trang (dudng kinh 1-2 mm) phan bd khap & cac co quan nay. Két qua quan sat thi
nghiém ghi nhan d6i voi phuong phap ngam thi hau hét cic dau hiéu cua ca
nhiém kép biéu hién rd hon so véi ca duoc cam nhidm bang phuong phép tiém
nhung nhin chung ca bénh ¢ 2 phuong phap ngam va tiém déu c6 du hiéu tuong
tu nhau.
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Hinh 4.14: K&t qua tai phan 1ap va dinh danh 2 loai vi khuan A. hydrophila

va E. ictaluri sau khi cam nhiém két hgp trén ca tra.
A. Cd tra nhiém kép vi khuan E. ictaluri va A. hydrophila ¢ NT ngam. B. Khudn lac vi khuan E. ictaluri va
A. hydrophila phén ldp tir cd tra nhiém kép phat trién trén méi truong TSA sau 48 gio. C. Két qua kiém
tra sw hién dién ciia vi khudn E. ictaluri va A. hydrophila tir mé gan/thdn ca nhlem kép duwoc phat hién
bang ky thudt PCR (M: thang chuan 100 bp; gieng 1: mau mo ca doi chimg; giéng 2 va 3 mau thgn ca
bénh XH va GTM; giéng 4, 5 va 6: mdu thin ca nhiém kép bang phwong phdp tiém, giéng 7-22: két qua
kiém tra mdau mé thdan/gan ca nhiém kép & phwong phép ngam, giéng 11 va 14 mau mé than cho két qua
am t|nh)

Hinh 4.15: Cac dau hiéu bén ngoai ctia ca bénh do nhiém kép 2 ching vi
khuan A. hydrophila (4A3) va E. ictaluri (1IED3).
A. XH xudt hién trén rai rac trén than, & ving dau, mdt, cdc vdy va hdu mon ca bénh (ca o NT tiém vi

khudn A. hydrophila sau 24 gio tiém E. ictaluri). B. Nhiéu diém XH xudt hién khdp trén co thé cd (cd & NT
ngam).
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Hinh 4.16: Dau hiéu bén trong c4 cam nhiém kép 2 ching vi khuan A.
hydrophila (4A3) va E. ictaluri (LED3).
A. Gan, ty tang phinh to; thdn bj nhiin va xong bung chita nhiéu dich mau hong (miii tén). B. Gan, thdn va
ty tang nhiin, hogi tir va tiét nhiéu chat dich trong xoang bung (mii tén).

4.3.3 Kha ning giy bénh khi gy cam nhiém kép 2 loai vi khuan

4.3.3.1 Két qua cam nhiém biang phwong phip ngim

Nhin chung, qua két qua thi nghiém cho thay viéc két hop 2 loai vi khuan E.
ictaluri va A. hydrophila da gia ting doc luc gy bénh ctia vi khuan véi thoi gian
bénh xuat hién sém hon so v6i phuong phap nhiém don (Hinh 4.17). Cu thé, thoi
gian giy bénh cua NT nhiém kép 1a 12 gio, trong khi & NT ngdm ching 1ED3 va
4A3 thi thoi gian vi khuan bat ddu gay chét ca lan lugt 1a 96 gio va 36 gio. Bén
canh do, ty 1é ca chét tich liiy & NT nhiém kép ciing cao hon (93,33%) so v6i 2
NT nhiém don, d6i véi ching 1ED3 13 66,67% va chung 4A3 13 60% (Hinh 4.17).
Két qua phén tich cho thiy ty 1& c4 chét tich liiy ¢ cac NT ngam kép 2 loai vi
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khudn khéc biét c6 ¥ nghia thong ké & muc y nghia 5% (P<0,05) so vi NT ngam
don (Phu luc M). O NT ddi chtng (c4 ngdm nudc mudi sinh 1y) déu co ca chét.
Tuy nhién, két qua quan sat cho thay ca chét khong co dau hiéu bénh cia 2 loai vi
khuan va két qua tai phan 1ap ciing khong c6 vi khuan. Ty 18 c4 chét tich liy theo
thoi gian sau cam nhiém két hop 2 loai vi khuan A. hydrophila va E. ictaluri bang
phuong phap ngam dugc trinh bay chi tiét & Phu Iuc N.
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Hinh 4.17: Ty 18 (%) c4 chét tich lily qua cc ngay cam nhiém két hop 2 loai
vi khuan E. ictaluri va A. hydrophila trén c4 tra bang phwong phap ngam.

NK1: Ngém cé tra véi ching 1ED3 (108 CFU/mL). NK2: Ngdm cd tra véi chiing 4A3 (’105 CFU/mL).
NK3: Ngam ca tra voi chung 1ED3 (10'6 CFU/mL) + chiing 4A3 (10° CFU/mL). NK4: Doi chirng ngam
nudc muoi sinh Iy NaCl 0,85%. NK5: Doi chirng khong ngdm nwoc muoi sinh ly NaCl 0,85%.

4.3.3.2 Két qua cam nhiém biang phwong phap tiém

Két qua thi nghiém cho thiy viéc cam nhiém kép bang phuong phap tiém
cling 1am tang doc lyc ciia vi khuan véi ty 18 ca chét cao hon so véi phuong phap
tiém don (Hinh 4.18). Qua két qua & Hinh 4.18 cho thay sau 7 ngay tiém vi khuan
thi ca cam nhidm ¢ 2 NT TK4 va TKS5 ¢6 ty 18 c& chét tich lity cao nhat lan luot 13
96,67% va 93,33%, ké dén 1a NT TK3 (86,67%) va TK1 (83,33%) va thap nhat 13
NT TK2 (80%). Bén canh dé, két qua cuia thi nghiém con cho thdy ca chét manh
& cac NT sau khi tiém vi khuan A. hydrophila, trong d6 ca chét tip trung va nhiéu
nhat 13 tr ngdy thtr 2 dén ngay tht 5 (dic biét & cac NT tiém vi khuan A.
hydrophila sau khi tiém E. ictaluri 48 va 72 gio), sau d6 ca chét giam dan va tir
ngay thir 7 tré di khong thdy xuét hién cé chét cho dén khi két thic thi nghiém.
Tuy nhién, két qua phan tich cho thdy ty 18 ca chét tich liiy gitta cac NT khéc biét
khong ¢ ¥ nghia thong ké (P>0,005) (Phu lyc O). Trong khi d6, ca & 2 NT ddi
chung tiém va khong tiém nudc mudi sinh Iy déu hoat dong binh thuong cho dén
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khi két thuc thi nghiém, ngoai trir c¢6 1 ca chét & NT tiém nudc mudi sinh Iy. Tuy
nhién, khong phan 1ap dugc vi khuan tir c4 chét va ca chét ciing khdng c6 cac
biéu hién ctia bénh GTM hoidc XH. Ngoai ra, cac chi tiéu moi truong nhu nhié¢t do
va pH khong cé sy thay d6i dang ké. Nhu viy, ca chét co thé do nguyén nhan
khac. Ty 18 ca chét tich liy theo thoi gian sau khi cam nhiém két hop 2 loai vi
khuan A. hydrophila va E. ictaluri bang phwong phap tiém dugc trinh bay chi tiét
trong Phu luc P.
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Hinh 4.18: Ty 1¢ ca (%) cé chét tich lily qua cac ngdy cam nhiém két hop 2
loai vi khuan E. ictaluri va A. hydrophila trén ca tra bang phuong phap tiém.

TKI: Tiém vi khudn A. hydrophila truée khi tiém vi khuan E. ictaluri 12 gio. TK2: Tiém cing lic vi khudn
A. hydrophila va E. ictaluri. TK3: Tiém vi khudn A. hydrophila sau khi tiém vi khudn E. ictaluri 24 gio.
TK4: Tiém vi khudn A. hydrophila sau khi tiém vi khudn E. ictaluri 48 gio. TKS: Tiém vi khudn A.
hydrophila sau khi tiém vi khuan E. ictaluri 72 gio. TK6: Péi chitng tiém nwéc mudi sinh Iy NaCl 0,85%.
TK7: Déi chitng khéng tiém nuwée mudi sinh Iy NaCl 0,85%. TP4A3: Tiém cd tra véi ching 443 ¢ mat s6
10® CFU/ca. TPIED3: Tiém cd tra véi ching 1ED3 ¢ mdt sé 10* CFU/CA.

Nhu vay, qua cac NT thi nghiém trén cho thiy viéc cam nhiém kép 2 l0ai vi
khuan E. ictaluri va A. hydrophila di lam ting doc lyc gay bénh cia 2 loai Vi
khuan so v&i phuong phap cam nhiém don. Piéu nay din dén két qua bénh trén
c4 tra boc phat manh va ty 18 ca chét cao. D6 1a 1y do giai thich tai sao c4 ngoai a0
nudi ty nhién lai chét nhanh va c6 ty 1& chét cao sau khi nhiém cung luc 2 10ai vi
khuan nay. Nhu vay, tac dung hi¢p luc cua 2 loai vi khuin nhiém kép trong
nghién ctru nay phu hop véi két qua nghién ctru trude day cua nhiéu tac gia.
Nghién ctru cia Dong et al. (2015) cho thay ty 18 c4 chét tich liiy & NT ngam hay
tiém kép 2 loai vi khuan F. columnare va E. ictaluri trén ca tra & Thai Land cao
hon c6 ¥ nghia théng ké (P<0,05) so v6i NT ngam/tiém don F. columnare hay E.
ictaluri. Ngoai ra, nhiéu nghién ctru khac con cho thay vi khuan A. hydrophila khi
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cam nhiém két hop véi cac vi khudn khac s& 1am tiang doc luc giy bénh trén céa
duge cam nhiém. Két qua nghién ctru cia Nusbaum and Morrison (2002) cho
thiy c4 nheo s& boc phat bénh manh va cac ddu hiéu 1am sang cta bénh do vi
khuan E. ictaluri s& trd nén rd rang hon khi c6 su xuét hién va hién dién cua vi
khuan A. hydrophila. Nghién ctru cua Diang Thuy Mai Thy va ctv. (2012) ciing
cho thay khi tiém két hop 2 loai vi khuan A. hydrophila va Streptococcus sp. trén
c4 1o dong thi ty 1& chét cua cé4 s& ting 1én dang ké (90%) so v6i NT tiém riéng
biét ting chung vi khuan (25% va 45%). Thi nghiém gdy cam nhiém két hop 2
loai vi khuan A. hydrophila va E. ictaluri bang phuong phap ngam va tiém cia
Crumlish et al. (2010) trén ca tra ciing cho két qua tuong ty. Trong ca 2 phuong
phap duoc thue hién thi ty 18 ca chét & NT chi tiém A. hydrophila hoic E. ictaluri
luén thap hon déng ké so voi NT tiém két hop 2 loai vi khuan A. hydrophila va E.
ictaluri.

Trong qué trinh thi nghiém cdm nhiém thi nhiét d6 va pH cua nudc duoc
duy tri on dinh & cac thi nghiém cam nhiém don (Phuy lyc Q1) va cam nhiém kép
(Phu lyc Q2). Nhin chung, cic gia tri nay hau nhu khong c6 sy bién dong 16n
(nhiét 46 dao dong trong khoang 28+2°C va pH = 7,8+3). Diéu nay cho thy cac
yéu t6 ctia moi truong bén ngoai khong anh hudng dén su thay d6i nhiét d6 va pH
clia mdi trudng nude nén co thé khang dinh ca chét & cac NT 1a do vi khuan cam
nhiém gay ra. Mit khac, & nhiét d6 va pH cta nudc nhu trén 1a diéu kién thich
hop dé vi khuan E. ictaluri va A. hydrophila sinh trudong va phat trién nén lam
tang ty 16 chét cua ca thi nghiém. Theo Plumb and Vininantharat (1989) thi vi
khuan E. ictaluri phat trién tot ¢ nhiét do 28-30°C va pH la 7,0-7,5. Trong khi do,
vi khuan A. hydrophila thuéc nhom vi khuan ua nhiét do trung binh, c6 thé phat
trién tot ¢ nhiét 6 37°C. Nhiéu nghién ctru cho thiy vi khuan A. hydrophila c6
thé phat trién t6t nhat & nhiét d6 dao dong tir 20-35°C (Popoff, 1984; Palumbo et
al., 1985), trong khi gia tri pH khong anh hudng 1€n sy tang trudng ctuia ching
(Sautour et al., 2003).

Trong thi nghiém cam nhiém xac dinh doc luc cta vi khuan E. ictaluri va A.
hydrophila, cac ching vi khuan A. hydrophila mic du c6 mat s6 vi khuan tiém
cho ca tra thap hon so véi vi khuan E. ictaluri nhung c6 thoi gian gay bénh trén
c4 tra sém hon (thudng sau 6 gio so v6i 24 gio ¢ vi khuan E. ictaluri) va ty 18 gay
chét c4 ciing cao hon (trung binh 81,9% so v&i 77,8% & vi khuan E. ictaluri). Tuy
nhién, trong nghién ctru ctia Crumlish et al. (2010) cho thiy ty 1 c4 chét & cac
NT tiém vi khuan A. hydrophila (ké ca phuong phép ngam vi khuan) lai thdp hon
s0 v6i cac NT tiém vi khuan E. ictaluri nhung thoi gian vi khuan A. hydrophila
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gy bénh 1a ngay 2 so v6i ngdy 4 ¢ vi khuan E. ictaluri. Nhu vay, thoi gian gay
bénh cua vi khuan A. hydrophila sém hon vi khuan E. ictaluri do doc luc cua
chtung manh hon vi khuan E. ictaluri.

Trong cac thi nghiém cam nhiém két hop 2 loai vi khuan hodc cam nhiém
riéng ting loai vi khuan cho thiy c4 tra cdm nhiém nhan tao c6 cac ddu hiéu coa
bénh gan than mu va bénh xuit huyét giébng véi cac dic diém cd nhiém bénh
ngoai ty nhién. Vi vy, cac két qua cia cam nhiém trong nghién ctru niy da thoa
mén dinh d& Koch. Nghién ciru cua Crumlish et al. (2010) cho thiy vi khuan E.
ictaluri chi dugc phan 1ap tir ¢4 & cac NT co tiém vi khuan nay, trong khi vi
khuan A. hydrophila khéng chi thu dugc tir ca c6 tiép xuc v6i vi khuan nay ma
con phan 1ap duge tir ca & cac NT chi tiém vi khuén E. ictaluri. Két qua tuong tu
cling dugc bdo cdo trong nghién ctru ctia Nusbaum and Morrison (2002). Tuy
nhién, trong nghién ciru nay thi chi phan lap dugc vi khuan A. hydrophila tir ca
dugce cam nhiém hay tiép xtc v6i khuan nay (gdm nhidm don va nhiém két hop)
ma khong thu duge vi khuan tir cac NT chi gdy cam nhiém vi khuan E. ictaluri.

Trong nghién ctru nay, viéc tiém cung lic 2 loai vi khuan trén c4 tra da lam
cho ca c6 ty 18 chét thap hon so v&i cac NT tiém vi khuan A. hydrophila truée va
sau khi tiém vi khudn E. ictaluri. Diéu nay c6 thé 1a do sy canh tranh giira vi
khuan E. ictaluri va A. hydrophila nén chiing lam giam doc lyc cua nhau. Con &
cac NT tiém vi khuan A. hydrophila sau khi tiém vi khuan E. ictaluri c6 ty 1é c4
chét 1a do khi ca bi nhiém mdt loai bénh thi doc luc cua bénh do6 sé tac dong lén
cd. Nhung sau do, ca nay lai nhiém tiép tuc 1 bénh khac thi lac nay doc lyc do vi
khuan nhiém trudc va nhiém sau s& dong thoi tac dong 1én ca lam cho ca chét
cao. Mit khac, vi khuan A. hydrophila 1a tic nhan co hoi (Crumlish et al., 2010)
thuong gay bénh khi vat chu c6 hé mién dich bi suy yéu hodc bi stress (Roberts,
1993). Do d6, khi vi khuan E. ictaluri xAm nhiém vao cé tra trudc thi c6 thé
chiing dd 1am suy giam 1 phan kha ning mién dich cta c4 tra, tao diéu kién cho vi
khuan A. hydrophila phat trién va 1am bung phat dich bénh. Nghién ctru cia
Nusbaum and Morrison (2002); Crumlish et al. (2010); BDang Thuy Mai Thy va
ctv. (2012) cling cho két qua tuong tu, khi c6 sy hién dién cua 2 loai vi khuén s&
lam gia tang doc luc gay bénh cua chung 1én vat chu s€ bdc phat va s€ lam cho
bénh phat trién manh hon.

4.3.4 Két qua quan sat miu bing phét kinh tiéu ban twoi

Quan sat mau phét kinh tiéu ban tuoi (nhudém Wright-Giemsa) ctia ¢4 bénh &
cac NT nhiém kép cho thiy trén ving mé phét kinh déu xuét hién 2 dang vi
khuan hinh que: dang que ngin (A. hydrophila) va dang que dai, manh (E.
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ictaluri) ndm rai rac hay tap trung thanh tirng cum trén cc ving mé phét kinh cta
cac co quan nhu mang, gan thén, ty tang va mé da-co (Hinh 4.19B). Trong khi ¢
NT dbi chimg thi khong c6 vi khuan hién dién trén ving phét kinh vao ngay thu
mau cudi cung (Hinh 4.19A).

Vi khuén thudng xuét hién nhiu & cac co quan gan, than va ty tang, trong
khi md da-co va mang thi vi khuan thudng xuét hién it hon. P6i v6i NT ngam thi
tat ca ca bicu hién 2 bénh déu xuat hién ca 2 loai vi khuan trén ving mo. Tuy
nhién, & cac miu chi biéu hién bénh GTM hodc XH thi trén ving mé thuong ciing
chi xuét hién vi khuan E. ictaluri hoic A. hydrophila. Trong khi d6, két qua phét
kinh & NT tiém cho thidy & NT tiém vi khuan A. hydrophila trudc thi trén ving
mé chi c¢6 vi khuan A. hydrophila, trong khi & NT chua tiém vi khuan A.
hydrophila thi mau ca phét kinh chi c¢6 su xuét hién cuia vi khuan E. ictaluri, riéng
NT tiém cung lic 2 loai vi khuan E. ictaluri va A. hydrophila thi c6 ca 2 loai vi
khuan E. ictaluri va A. hydrophila. Tuy nhién, 1 s trudng hop ca & cac NT tiém
lai ¢6 hién dién ca 2 loai vi khuan trén vung mo mac du biéu hién bénh chi 1
trong 2 bénh trén. Ngoai ra, ¢ thoi gian ban dau thi nghiém thi vi khuan xuét hién
it hon ¢ thoi gian cang vé cudi thi nghiém. Nhiéu mau phét kinh cho thay vi
khuan bao quanh té bao hong cau (Hinh 4.19C) va ching tin cong pha v& mang
té bao hong cau (Hinh 4.19D). Bén canh d6, quan sat trén mo than phét kinh cho
thay nhiéu té bao vi khuan bao quanh céc té bao bach cau (Hinh 4.19E). Pic biét,
hién twong thuc bao vi khuan cia cac dai thuc bao (Hinh 4.19F) ciing tham gia
vao hé théng mién dich cua co thé, chéng lai cac tic nhan gy bénh.

4.3.5 Bién d6i cau tric md ciia 1 s6 co quan c bénh

4.3.5.1 Bién dbi cAu tric md da-co

CAu trac mo da-co cé tra gdm 16p biéu bi bén ngoai, ké dén 1 16p té bao hic
t5, 10p ha bi va 16p co (Hinh 4.20A). Da cé ¢ chiic ning bao vé co thé khong bi
ton thuong va 1a hang rao vat Iy ngin chin cac tac nhan gay bénh. Qua khao sat
mb da-co ciia ca bénh khi gay cam nhiém kép 2 loai vi khuan E. ictaluri va A.
hydrophila & cac NT cho thdy cau triic mé it bién ddi so véi mo ca khoe mic du
két qua phét kinh sau khi thu miu c4 cam nhidm 2 loai vi khuan E. ictaluri va A.
hydrophila nhuém Giemsa cho thay c6 2 dang vi khuan hinh que ngan va que dai
hién dién trén ving mo da-co ctia ca bénh. Cac bién d6i trén md da-co ca nhiém
kép thuong 13 hién twong XH trén cac bo co (Hinh 4.20B). Ngoai ra, ¢ 1 s6 mau
mo ca bénh ciing c6 hién twong cic bo co lién két roi rac (Hinh 4.20C) va xuit
hién ving co bi bién doi ciu tric va hoai tir (Hinh 4.20D). Theo Hybiya (1982)
thi md da-co it bi anh hudng truc tiép béi vi khuan 1a do cau tric co quan nay kha

91



ran chac va khong gilr vai tro quan trong trong qud trinh tao mau va khong truc
tiép tham gia vao hé mién dich cta co thé. Vi vay, it c6 kha ning tiép xtic va it bi
tan cong boi vi khuan.

Hinh 4.19: Cac mau phét kinh ca nhiém kép 2 loai vi khuan E. ictaluri va A.

hydrophila (Wright-Giemsa, 100X).
A. Mau théin cd khée: a: hong cau, b: bach cau don nhdn va c: té bao lympho. B. Sw phén b6 ciia vi khudn
E. ictaluri va A. hydrophila tén mé 1y tang (100X) sau 12 gio. C. Vi khudn E. ictaluri va A. hydrophila
bao quanh hong cau ¢ thdn ca tra (100X) sau 12 gio (a: vi khudn A. hydrophila, b: vi khudn E. ictaluri).
D. Mang té bao hong cdu bi vi khudn phd vé (mili tén) sau 24 gio (100X). E. Céc vi khuan bao quanh cdc
bach cau trén mé than (miii tén) sau 48 gio (100X). F. Pai thire bdo vi khudn ¢ than (miii tén) sau 24 gic
(100X).
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Hinh 4.20: Dic diém moé da-co ca tra nhiém kép (H&E).
A. Da-co ca khoe (20X), a: 16p biéu bi, b: I6p ha bi, c: 16p co. B. Cdc b6 co bi XH sau 96 gio (20X). C.
Cau tric cac bo co roi rac sau 120 gio (20X). D. Viing co bi bién déi cau tric va hogi tir sau 120 gio

(20X).

4.3.5.2 Bién d6i cau triic mdé mang

Mang c4 tra gdm 2 bd nam & 2 bén dau, mdi bd c6 4 cung mang va mdi cung
mang ¢ 2 14 mang. La mang c6 mau doé va duoc cdu tao boi nhiu soi mang so
cap Va trén soi mang so cap ¢ nhiéu soi mang thir cap sip xép theo hinh long
chim (Hinh 4.21A). Qua khao sat mé mang ca bénh nhiém kép 2 loai vi khuén E.
ictaluri va A. hydrophila & cac NT cta 2 phuong phép ngam va tiém cho thiy ciu
tric md mang cé nhirng bién d6i nhu déng mach ra vao mang bi sung huyét va
XH (Hinh 4.21B); soi mang so cip va thir cip c6 hién tuong sung huyét va XH,
ddc biét sy phinh to va dinh lai cua nhiéu soi mang so cip va thtr cdp (Hinh
4.21C). Trong khi d6, & NT ddi chiing thi cau tric mang khong c6 su bién doi
trong thoi gian theo d6i thi nghiém.

Hién tugng s¢i mang thur cap bi dinh lai v6i nhau, sung viém va cau trac bi
pha v co6 thé 1a do khi vi khuan tan cong s tao nén phan ing mién dich lam cac
té bao & mang sung 1€n va khi céc t€ bao sung cang to thi sé dan dén su ti€p xuc
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gilta cac sgi mang nay cung voi dich viém s€ tao nén su dinh lai cua cac soi
mang. Sy dinh lai ctia cic sgi mang lam giam kha ning ho hap ciia mang do giam
dién tich tiép xtic v6i nudc va c6 thé do mat chirc ning & cac ving soi mang bi
dinh lai va hoai tir (Robert, 1989). Do d6, c4 bénh thudng cé biéu hién thiéu oxy
va thuong 1o do trén mit nuwdc. Tuy nhién, sy bién ddi ciia mang chi xuét hién
trén 1 sé mau & cac NT qua cac ngdy thu mau, c6 thé do mang khong giit vai tro
quan trong trong qua trinh tao mau nén it bi pha hity bai vi khuan gy bénh.

4.3.5.3 Bién doi ciu tric md than

Than ca gém co 2 phﬁn: than trudc va than sau. Than trude khong duoc cAu
tao boi cac 6ng than va tiéu ciu than nhu & than sau ma dugc ciu tao chi yéu bai
cac mo k& va cling ¢o cac trung tAm dai thue bao sic to ndm rai rac nhu ¢ than
sau. Trong khi do, than sau dugc cAu tao bai 2 phﬁn chinh 13 tiéu ciu than va cac
6ng than. Ngoai ra, trén than sau con c¢6 cdc mach mau, cac mo lién két va dan
xen gilta cac Ong than 1a cac té bao k& hay mo k& va céc trung tim dai thyc bao
sic t6 (Hinh 4.22A). Két qua quan sat mo than ca bénh nhiém kép cho thay ciu
truc mo c6 nhirng bién ddi nhu quan cau than XH, sung to va kéo dai; tinh mach
va tiéu cau than sung huyét va XH, cdu triic than mat cdu triic, hoai ttr nhiéu ving
trén than va ¢ cac 6ng than (Hinh 4.22C). Trong khi d6, cau trdc md ¢ NT doi
chang thi khéng c6 su bién ddi (Hinh 4.22A). Hién tuong sung huyét duoc xem
1a phan tng dau tién cua co thé ddi véi tic nhan gy bénh do kich thich diac biét
lam cho mao mach né ra mot lwong méau 16n hon binh thudng dugc dwa dén gan 6
viém. Khi nhitng viing sung huyét dudi anh hudéng cua doc t6 vi khuan, cac mao
mach méu bi v& hodc tinh thAm thdu cia mao mach tang I1én, 1am cho céc té bao
mau trong ving sung huyét thoat ra xen 1an véi cac t& bao mau co quan sé giy ra
hién twong XH. Hién tuong sung huyét va XH kéo dai s& lam cho mé than sung
viém mat cu trdc va dan dén hoai tir (Roberts, 1979; Ferguson, 1989). Bén canh
cac hién tuong dd quan sat & trén thi cic dai thuc bao sic td ciing duoc tim thiy
trén mo than ca bénh (Hinh 4.22D). Tir d6, 1am than mat di nhimg chic ning
quan trong cua than nhu diéu hoa ap suat tham thau, bai tiét cic san pham cia qua
trinh bién dudng nhu NHs, uré, cac mudi hoa tri 2, san xuat hong cau ciing nhu
tiét hormone diéu hoa cac qué trinh sinh 1y cta co thé két hop vai nhiing yéu tb
khéc lam cho ca chét.
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Hinh 4.21: Pic diém m6 mang ca tra nhiém kép (H&E).
A. Mang ca tra khoe (20X). a: Soi mang so cap, b: soi mang thir cdp. B. XH ¢ déng mach ra va mang thir
cap (mili tén) sau 36 gic (20X). C. So mang so cdpva thit cap phinh to (miii tén) va su tiép xiic ciia cdc so
mang thir cap sau 48 gio (10X). D. Viing nhiéu soi mang thir cdp dinh lai véi nhau (vong tron) sau 48 gic
(20X).

4.3.5.4 Bién d6i cau tric m ty tang

Ty tang dugc bao boc boi 16p t& bao biéu mo lat don va mo lién két. Cau tao
clia ty tang gom 2 phan chinh 13 tay d6 va tay tring. Tuy tring ndm bén trong bét
mau sam hon phan tiy do, tiy do tao thanh mang ludi bao quanh tuy tring. Ngoai
tay do va tiy tring, ty tang con ¢ su hién dién cua trung tim dai thuc bao séc td,
¢6 mau vang nau hodc nau den, dong vai trd kho Iuu trit nhimng té bao pha hiy,
manh vun khang nguyén (Ferguson, 2006). Qua khao sat mo ty tang ca bénh cho
thiy cAu trac mo ty tang c6 nhitng ving bi hoai tir mit cdu trac (Hinh 4.23B).
Khoéng tim thdy su bién doi ciu tric ty tang & NT ddi chung. Pac biét, nhiéu
trung tdm dai thuc bao sic t6 mau vang ndu xuit hién trén mé ty tang (Hinh
4.23A).
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Hinh 4.22: Bac diém mo6 than ca tra nhiém kép (H&E).
A. Thin cd khée (20X). a: tiéu cau than; b: ong than; c: trung tam dai thue bdo sdc to. B. Ong than hoai
tr sau 96 gio (40X). C. Nhiéu ving thin bi hogi tir va XH sau 72 gio (20X). D. Viing mé thdn hoai tir va
bién doi cdu triic sau sau 96 gio (20X). E. T) han trudc hoai tir (N) va trung tam dai thyc bao sdc to (miii
ten) sau 72 gio (20X). F. Thdn sau hogi tit, tiéu cau thdn thin sung huyét va XH sau 120 gio (20X).

96



Hinh 4.23: Pac diém mo ty tang ca tra nhiém kép (H&E).
A. Ty tang C& tra xudt hién nhiéu trung tam dai thiec bao sdc t6 (miii tén) sau 48 gio (20X). B. Ty tgng bi
bién doi cdu tric (vong tron) va xuat hién nhiéu trung tam dai thuc bao sdc té (miii tén) sau 96 gio- (10X).
C. Vung mo ty tang bi sung huyét, XH (a) va hogi tur (b) sau 72 gio (20X). D. Vung mé ty tang b hogi tu,
XH va xudt hién nhiéu trung tam dai thuc bao sac to (miii tén) sau 96 gio (20X).

4.35.5 Bién ddi ciu tric md gan

Gan ¢4 tra ¢6 chirc ning tiéu hoa thirc dn va diéu hoa ham luong duong
trong mau c4. Gan duogc ciu tao tir cic té bao gan c6 hinh da giac, bén trong co
nhan hinh cdu, cic té bao gan sip xép theo hudng lan toa tir tinh mach trung tam.
Giita cac t& bao gan 1a cac xoang mao mach. Ngoai ra, trén mé gan con c6 cac
tinh mach, dong mach, trung tam dai thyc bao sdc t6 va cac dao tuy (Hinh 4.24A).
Két qua quan sat tiéu ban mo gan ¢4 bénh cam nhiém kép cho thiy mo bénh xuét
hién 1 s6 bién ddi nhu lién két ciu trac t& bao bi pha huy, nhiéu ving té bao gan
bi sung huyét XH va hoai tr mat ciu trac (Hinh 4.24B, C&D). Khong tim thay
su bién ddi ciu tric gan & NT d6i chiing (Hinh 4.24A). Tuy nhién, hién tuong
hoai tir dang hat va hoai tir hoa 1ong khong xdy ra & gan ca cam nhiém. Theo
Ferguson (1989) nhitng ton thuong dién ra toan bd té chic gan lam cho gan
khong con chiic nang khir doc, loc mau, chuyén héa protein, lipid, glucid, tiét
mét. Tt do, cac doc luc cua vi khuan khong dugc loai bo s€ tich liy trong co thé
va 1am giam kha ning dé khang v6i mam bénh két hop véi cac diéu kién bét loi
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khac 1am ca chét. Nhin chung, cu trdc md gan ca bénh & NT ngam vi khuan co
nhiéu bién d6i hon so vai ca bénh ¢ cac NT tiém vi khuan,

Hinh 4.24: Bgc diém m6 gan cé tra cd nhiém kép (H&E).
A. Gan cd khée (20X): ving té bao gan (a), mao mach (b), dao tuy (c) va trung tam dai thuc bao sdc 16 (d)
(20X) (mili tén). B. Vang mo gan bi XH (a) Va bién doi cau tric (b) sau 72 gio (20X). C. Ving mo gan bi
bién doi cdu triic hinh thanh nhiéu khéng bdo (vong tron) sau 48 gio (20X). D. Vi khudn tan cong té bao
gan (mii tén) va hinh thanh viing hoai tir va thay doi cau triic mé gan (a) sau 96 gio (20X).

4. 4 Tinh nhay cam khang sinh caia vi khuén E. ictaluri va A. hydrophila
4.4.1 Sy Khang thudc cia vi khuin cia vi khuan E. ictaluri va A.
hydrophila

Nghién ctru da thuc hién khang sinh d6 trén 67 ching vi khuan E. ictaluri
v6i 15 loai khang sinh (Hinh 4.25). Tinh nhay cam khang sinh cta vi khuan déi
v6i timg loai khang sinh duoc trinh bay chi tiét & Phu luc R1.

Qua Hinh 4.26 cho thay tit ca cac chung vi khuan E. ictaluri kiém tra déu
khang véi cac loai khang sinh, khéng c6 chung vi khudn nao trong sé 67 ching E.
ictaluri con nhay véi 15 loai khang sinh. Trong dé, vi khuan khang hoan toan véi
SXT (100%), khang cao véi cac khang sinh nhém fenicol (khang véi CHL va
FFC 1a 94,03%), TET (92,54%), STR (74,63%), ENR (71,64%), GEN (46,27%)
va NOR (46,27%). Trong khi d6, vi khudn c6 ty 1 khang dudi 50% dbi véi cac
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khang sinh nhom B-lactam (CTX, CFL, AMP va AMO) véi ty 1€ khang dao dong
tir 22-43%. Nhu vay, qua cic két qua nay ciing déng nghia vai viée vi khuan con
nhay tuong d6i cao véi cac khang sinh thuéc nhom p-lactam nhu AMO (77,61%),
AMP (70,15%), CFL (61,19%) va CTX (56,72%), cac khang sinh nhay dudi 50%
gom DOX (47,76%), CIP (35,82) va nhay thap nhat 1a TET (2,99%).

Hinh 4.25: Két qua thue hién khang sinh do vi khuan E. ictaluri.
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Hinh 4.26: Ty 1é (%) cac chung vi khuan E. ictaluri nhay cam véi cac khang sinh.
AMO: amoxicillin, AMP: ampicillin, CFL: cefalexin, CTX: cefotaxime, CHL: chloramphenicol, FFC:
florfenicol, CIP: ciprofloxacin, ENR: enrofloxacin, NOR: norfloxacin, DOX: doxycycline, TET:
tetracycline, NEO: neomycin, STR: streptomycin, GEN: gentamicin va  SXT:
trimethoprim/sulfamethoxazole.

Trong khi d6, tinh nhay cam khang sinh cua 74 chung vi khuan A.
hydrophila ciing duoc thuc hién khang sinh dd v6i 15 loai khang sinh (Hinh
4.27). Két qua thuc hién khang sinh d6 ddi véi cac ching A. hydrophila thi duoc
trinh bay chi tiét & Phu luc R2.
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Hinh 4.27: Két qua thuc hién khang sinh do vi khuan A. hydrophila.

Két qua thuc hién khang sinh dd cac ching vi khuan A. hydrophila (Hinh
4.28) cho thiy vi khuan da khang hoan toan v&i STX (100%) va cac khang sinh
nhom B-lactam (ngoai trir CTX) nhue AMO, AMP va CFL (100%), khang cao voi
v6i cac khang sinh nhu TET (90,54%), FFC (60,81) va NEO (54,05%). Cac
khéng sinh c6 ty 1& khang dudi 50% gém ENR, STR, NOR, CTX, CIP va DOX
(ty 1¢ khang dao dong tir 10-47%. Qua Hinh 4.28 ciing cho thiy vi khuan A.
hydrophila con nhay cao véi cac khang sinh nhu DOX (89,19%), ké dén 1a CIP
(81,08%), CTX (78,38%), NOR (72,97%), STR (63,51%), ENR (52,70%). Céc
khéng sinh NEO, GEN, FFC va CHL c6 ty 18 nhay dudi 50% (dao dong tir 36-
45%) va thap nhét 1a TET (6,76%).
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Hinh 4.28: Ty 1& (%) céac ching vi khuan A. hydrophila khang, nhay véi cac loai
khang sinh.

AMO: amoxicillin, AMP: ampicillin, CFL: cefalexin, CTX: cefotaxime, CHL: chloramphenicol, FFC:

florfenicol, CIP: ciprofloxacin, ENR: enrofloxacin, NOR: norfloxacin, DOX: doxycycline, TET:

tetracycline, NEO: neomycin, STR: streptomycin, GEN: gentamicin va  SXT:
trimethoprim/sulfamethoxazole.

Nhu viy, qua cac két qua trén cho thdy cac chung vi khuan E. ictaluri va A.
hydrophila c6 ty 1& khang cao v&i STX (100%), ké dén 1a TET (91,54%), FFC
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(77,42%) va CHL (68,64%) (Hinh 4.29). Trong khi vi khuan A. hydrophila khang
hoan toan voi AMP, AMO va CFL (100%) thi vi khuan E. ictaluri con nhay tuong
d6i cao voi cac khang sinh nay. Nguoc lai, d6i v6i cac khang sinh CIP, ENR,
NOR, STR va GEN thi vi khuan E. ictaluri c6 ty 1¢ khang cao hon so véi vi khuan
A. hydrophila (Hinh 4.29).
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Hinh 4.29: Ty 1é (%) khang thudc ciia 2 loai vi khuan E. ictaluri va A.
hydrophila d6i voi cac loai khang sinh.
AMO: amoxicillin, AMP: ampicillin, CFL: cefalexin, CTX: cefotaxime, CHL: chloramphenicol, FFC:
florfenicol, CIP: ciprofloxacin, ENR: enrofloxacin, NOR: norfloxacin, DOX: doxycycline, TET:

tetracycline, NEO: neomycin, STR: streptomycin, GEN: gentamicin va SXT:
trimethoprim/sulfamethoxazole.

Trong nhitng nim gin ddy, sy khang thudc cua vi khuan trong nganh cong
nghiép NTTS da duoc bao cdo & nhidu qudc gia trén thé gidi (Miranda and
Zemelman, 2002; Guz and Kozinska, 2004; Akinbowale et al., 2007;
Tipmongkolsilp et al., 2012; Stratev et al., 2013). Két qua cta nghién ctru nay
cho thay toan bd 74 ching vi khuan A. hydrophila va 67 chung vi khuan E.
ictaluri khdng hoan toan v&i khang sinh SXT (Hinh 4.29). Pay la khang sinh phd
rong c6 tac dung wc ché sy tong hop acid folic cua vi khuan (Prescott, 2000).
Trong NTTS, SXT duogc st dung rong rai dé diéu tri cac bénh do vi khuin Gram
am gay ra ¢ nhiéu nudc trén thé gidi (Serrano, 2005). Theo Sarter et al. (2007) thi
¢6 61% vi khuan Gram am phan 1ap tir c4 da tron khang véi SXT. Nghién ciru ctia
Akinbowale et al. (2007) cho thiy chi c6 1/129 chung vi khuan Pseudomonas
spp. phan 1ap tir 9 ving nudi c4 hdi & Australia khang voi SXT. Tuy nhién, theo
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nghién ciru ciia Nguyen et al. (2014) thi ¢6 dén 93% vi khuan Pseudomonas spp.
va 72% vi khudn Aeromonas spp. phan lap tir nuéc ao nudi nudi ca tra & Viét
Nam khéng vé&i khang sinh nay. Trong khi d6, c6 dén 83,3% vi khuan E. tarda
phan lap tir ca nude ngot & Malaysia khang voi SXT (Wei et al., 2011). Nghién
ctru ciia Dung et al. (2008) cho thay 71% vi khuan E. ictaluri gay bénh trén ca tra
da khang vdi khang sinh nay va trong bdo cdo ciia Pham Thanh Huong (2010) thi
ty 16 nay da tang 1én 100%. Qua két qua cua nghién ciru nay cho thiy nguoi nudi
c4 tra @ DPBSCL khong nén str dung khang sinh nay dé tri bénh GTM va XH.

Dbi voi cac khang sinh nhom B-lactam thi két qua nghién ciru ctia dé tai cho
thiy 100% vi khuan A. hydrophila khang véi AMP, AMO va CFL. Vi khuén A.
hydrophila c6 ty 1¢ khang cao véi cac khang sinh nhém B-lactam 1a do té bao cua
ching enzyme B-lactamase c6 tac dung pha v& vong B-lactam nén lam thudc mat
tac dung (Wen-Chen et al., 1998). Tuy nhién, vi khuan vin con nhay cao véi
khang sinh thudc nhom nay 13 CTX (78,38%). Két qua nay co6 thé do CTX la
khang sinh thudc thé hé thir 3 cia nhom cephalosporin dugc nghién ctiru dé chong
lai tac dong phan hily enzyme P-lactamase cua vi khuan (Treves-Brown, 2000).
Trong khi d6, vi khuan E. ictaluri trong nghién ctru nay van con nhay cao véi cac
khang sinh thugc nhém B-lactam nhu AMO (77,61%), AMP (70,15%), CFL
(61,19%) va CTX (56,72%). Tuy nhién, ty 1& nhay véi cta vi khuan E. ictaluri
trong nghién ciru d6i voi cac khang sinh nhom nay di giam so voi cac nghién ciru
trude ddy, cu thé nghién ctru cia Dung et al. (2008) cho thdy 100% vi khuan E.
ictaluri nhay v6i AMO va AMP. Tiép theo, ty 1¢ nhay cta vi khuéan E. ictaluri véi
AMP, AMO va CFL trong nghién ctru cua Dung et al. (2009); Pham Thanh
Huong va ctv. (2010) 1an luot 1a 85,7%, 84,1% va 86,5%. Vi vay, c6 thé st dung
CTX dé diéu tri bénh XH do vi khuan A. hydrophila va cac khang sinh AMO va
AMP dé tri bénh GTM trén cé tra trong truong hop can thiét.

Nghién ciru ciing tim thdy su khang thubc cua vi khuan E. ictaluri va A.
hydrophila ddi v&i khang sinh thudc nhom phenicol 1a CHL va FFC. CHL la
khang sinh bi cdm sir dung trong chin nudi va NTTS ¢ nhiéu nudc trén thé gisi
(Noga, 2010), bao gdm ¢ Viét Nam (Thong tu sé 03/2012/TTBNNPTNT, BNN-
PTNT) do chiing 1a nguyén nhan gay thoai hoa tiy xuong (Dowling, 2006). Mac
d0 d3 bi cdm st dung trong NTTS tir nim 2005 nhung két qua cta nghién ctu
nay cho thiy vi khuan E. ictaluri va A. hydrophila van khang cao véi CHL véi ty
1& 1an luot 14 95,52% va 63,51%, cao hon so véi béo céo trude day cua Dung et
al. (2009) 1a 73% va 4,92%. Do d6, cac nghién ciru tiép theo can dugc thyc hién
dé 1am sang t6 van dé nay. Hién tuong khang CHL ciing dugc phat hién ¢ vi
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khuan E. coli, Aeromonas spp. va Pseudomonas spp. trong nghién ciu cia
Nguyen (2012) véi ty 18 vi khuan khang 1an luot 1a 30%, 25% va 89%. Trong khi
d6, ty 1& vi khuan E. ictaluri va A. hydrophila khang v6i FEC ciing & mirc cao
(95,52% va 62,16%). Két qua nay ciing cao hon so véi nghién ctru trudc day cua
Dung et al. (2009) la 73% va 4,92%. Trong thoi gian qua, FFC dugc st dung
rong rai trong chin nudi va NTTS ¢ Viét Nam va nhiéu nudc trén thé gi6i
(Dowling, 2006). Diéu nay di dan dén sy xuat hién nhiéu loai vi khuan khac nhau
trd' nén khang véi FFC nhu Klebsiella pneumoniae (Cloeckaert et al., 2001), E.
coli (Keyes et al., 2000; Cloeckaert et al., 2000; White et al., 2000), V. cholerae
(Hochhut et al., 2001).

Déi véi cac khang sinh nhém quinolone, nghién ctru cho thiy ca 2 loai vi
khuan E. ictaluri va A. hydrophila déu khang vé6i cac khang sinh thuéc nhom nay.
Trong khi vi khudn A. hydrophila con nhay twong dbi cao véi CIP, NOR va ENR
(dao dong tir 52-81%) thi vi khuan E. ictaluri khang tuong ddi cao ENR, NOR va
CIP (dao dong tir 52-94%). Céc nghién ctru trude day cho thay ty 1é khang cia vi
khuan dbi v6i cac khang sinh nhom quinolone thudng thip hon 25% (Miranda
and Zemelman, 2001, 2002; Akinbowale et al., 2006). Tuy nhién, trong nghién
ctru nay thi 2 loai vi khuan E. ictaluri va A. hydrophila déu c6 ty 1& khang trén
30%. Tuong ty CHL, ENR ciing nam trong danh muyc cidm sir dung trong NTTS
ciia BNN-PTNT. ENR 1a din xuét cia quinolone dugc st dung dé chong lai vi
khuan A. salmonicida (Bowser et al., 1990) va ciing rat hiéu qua dé diéu tri bénh
do céc loai vi khuan khac gy ra trén c4 (Mashima and Lewbart, 2000, trich dan
boi Noga, 2010). Cac nghién ctru trude day cho thdy vi khuan E. ictaluri van
nhay v6i khang sinh nay (Dung et al., 2008). Tuy nhién, trong nghién clru cua
Pham Thanh Huong (2010) thi vi khuan nay da khang cao véi ENR (74,5%).
Hién tai, ngoai ENR di bi cAm sir dung thi 2 khang sinh CIP va NOR ciing nim
trong danh sach cac khang sinh han ché str dung trong NTTS ctia BNN-PTNT.
Do d6, can than trong va trong nhiing trudng hop that can thiét moi s dung céc
khang sinh nhom quinolone.

Céc khang sinh thudc nhom tetracycline da duogc sir dung rOng rdi trong
NTTS 6 nhiéu nudc trén thé gidi, trong d6 c¢6 Viét Nam (Serrano, 2005). Do do,
su xuat hién cac ching vi khuan khang véi khang sinh di duoc nhiéu tac gia bao
cao (DePaola et al., 1988; Schmidt et al., 2001a&b; Miranda and Zemelman,
2002; Miranda et al., 2003; Akinbowale et al., 2007; Kim et al., 2011a). Nghién
clru nay ciing cho thdy vi khuan E. ictaluri va A. hydrophila déu khang cao véi
TET (trén 90%). Tuy nhién, trong khi vi khuan E. ictaluri da khang trén 50% véi
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DOX thi vi khuan A. hydrophila con nhay twrong d6i cao véi DOX véi ty 1¢ khang
dudi 50%. Két qua nay cho thdy vi khuan E. ictaluri va A. hydrophila déu da
giam tinh nhay véi DOX mic di DOX 1a khang sinh thudc thé hé méi nhat cta
nhom tetracycline. Theo Roberts (1996) thi vi khuan khang dap ung véi céac
khang sinh nhom tetracycline qua 2 co ché chu yéu: qua cac protein bao vé
ribosome (RPPs-ribosomal protection proteins) va hé thong bom thai tetracycline
phu thudc nang lugng (energy-dependent efflux pumps). Pay dugc xem 1a 2 co
ché pho bién va thuong gip nhét & vi khuan (Chopra and Roberts, 2001).

Trong nghién ctru ndy, vi khuan E. ictaluri da thé hién tinh khang twong ddi
cao v&i cac khang sinh GEN, NEO va STR thudc nhém aminoglycoside (ty 1¢
khang dao dong tir 52-91%). Trong khi d0, vi khuan A. hydrophila con nhay véi
cac khang sinh nhu STR (ty 1¢ khang dudi 50%), NEO va GEN (ty 1¢ nhay
45,95%). Ngoai ra, qua két qua ctia nghién ctru nay ciing cho thiy vi khuan E.
ictaluri c6 ty 16 khang STR cao hon vi khuan A. hydrophila. Nghién ctru cua
Nguyen et al. (2014) ciing cho thay ty 1¢ khang cta cac vi khuan Aeromonas spp.
va Pseudomonas spp. phan lap tir cac ao nudi ca tra doi véi STR ciing cao hon
cac khang sinh khac ctia nhom aminoglycoside nhu GEN, NEO va kanamycin.
Mot trong nhitng 1y do vi khudn thudng c6 ty 1& khang STR cao hon cac khang
sinh con lai cia nhoém 1a do STR chi ¢6 1 diém gan duy nhat trén ribosome, trong
khi cac khang sinh con lai c6 nhiéu diém gan (Livermore, 2005).

4.4.2 Sy da khang thudc ciia vi khuan E. ictaluri va A. hydrophila

Dbi véi vi khuan E. ictaluri, qua két qua thuc hién khang sinh d6 cho thiy
khong c6 ching vi khuan nao khang chi 1 hodc 2 loai khang sinh ciing nhu khong
c6 chung nao khang toan bd 15 loai khang sinh duoc kiém tra (Hinh 4.30). Nhin
chung, hau hét cac chung vi khuan déu khang tir 3 loai khang sinh tré 1én, trong
d6 sb ching vi khuan khang véi 7 loai khang sinh chiém ty 1& cao nhat (16,42%),
ké dén 1a 8 loai khang sinh (13,43%), khang 5, 6 va 11 loai khang sinh chiém ty
1¢ 11,94% va thap nhat 12 khang véi 4 va 14 loai khang sinh (1,49%).

Trong khi d6, qua két qua thuc hién khang sinh d6 cia 74 chung A.
hydrophila cho thay chi c6 1/74 (chiém ty 1¢ 1,49%) chiing con nhay véi 11 loai
khang sinh, khong c6 ching vi khuan nao khang chi 1, 2 va 3 loai khang sinh
cling nhu khang tir 14 va 15 loai khang sinh (Hinh 4.31). Nhin chung, qua Hinh
4.31 cho thay cac ching vi khuan khang tir 4 dén 8 loai khang sinh tr¢ 1én chiém
da sb, trong d6 s6 chung vi khuan khang véi 7, 10 va 11 loai khang sinh chiém ty
1é cao nhat (16,22%), ké dén 13 khang vé6i 9 loai khang sinh véi ty 16 1a 12,16%,
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khang 8 va 5 véi cung ty 18 12 9,46% va thap nhat 14 khang véi 4, 13 va 12 loai
khang sinh vai ty 16 1an luot 13 1,35%, 4,05% va 5,41% (Hinh 4.31).
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Hinh 4.30: Ty 1& (%) vi khuan E. ictaluri da khang thudc.
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Hinh 4.31: Ty 1¢ (%) vi khuan A. hydrophila da khang thudc.

Nhu vay, qua két qua ctia nghién ctru nay cho thidy 100% vi khuén E.
ictaluri va A. hydrophila déu thé hién sy da khang thudc (khang tir 3 loai khéng
sinh tr¢ 1én) (Hinh 4.32). Nghién ciru ciia Dung et al. (2008) ciing cho thay 73%
vi khuan E. ictaluri phan lap tir ca tra & PBSCL da khang thudc. Trong khi do,
nghién cru ciia Pham Thanh Huong (2010) cho thay c6 dén 96% vi khuan E.
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ictaluri da khang thudc. Gan day, nghién ciru cia Nguyen et al. (2014) ciing ghi
nhan 92,4% vi khuan Aeromonas spp. phan 1ap tir méi trudng ao nudi ca tra &
DPBSCL da khang thudc, trong d6 vi khuan khang nhiéu nhat 14 14 loai khang sinh
(ty 1€ 2,2%).
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Hinh 4.32: Ty 1& (%) vi khuan da khang thudc ¢ 2 loai vi khuan E. ictaluri
va A. hydrophila.

4.4.3 Cac Kkiéu hinh da khang thudc pho bién ciia vi khuin E. ictaluri va
A. hydrophila

Véi 15 loai khang sinh dugc kiém tra, nghién ciru da xac dinh 54 kiéu hinh
da khang khac nhau tir 67 ching vi khuan E. ictaluri. Qua két qua tir Bang 4.8
cho thiy c6 12 loai kiéu hinh da khang phd bién cta vi khuan E. ictaluri, trong d6
vi khuan c6 kiéu hinh da khang 1a CHL-FFC-CIP-ENR-NOR-DOX-TET-NEO-STR-
GEN-SXT va AMO-AMP-CFL-CTX-CHL-FFC-CIP-ENR-NOR-DOX-TET-NEO-
STR-GEN-SXT chiém ty 18 cao nhat (5,56%). Tuong tu, vi khuan A. hydrophila
cling c6 rat nhidu kiéu hinh da khang khac nhau (51 kiéu hinh da khéng) duoc xac
dinh tir 74 chung vi khuan A. hydrophila khi thuc hién khang sinh d6. Két qua
téng hop tir Bang 4.9 cho thiy c6 12 loai kiéu hinh da khang pho bién cua vi
khuan A. hydrophila, trong d6 vi khuan c6 kiéu hinh da khang AMP-AMO-CFL-
TET-SXT chiém ty 1& cao nhét (13,73%), ké dén 1a kiéu hinh AMP-AMO-CFL-
CHL-FFC-TET-SXT (11,76%) va AMP-AMO-CFL-CHL-FFC-ENR-TET-NEO-STR-
GEN-SXT (5,88%).
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Bang 4.8: Cac kiéu hinh da khang phd bién cua vi khuan E. ictaluri

Kiéu hinh da khang thudc cua vi khuan S6 Ty 1&
chung (%)

CHL-FFC-CIP-ENR-NOR-TET-STR-GEN-SXT 2 370
CHL-FFC-ENR-NOR-TET-NEO-STR-GEN-SXT 2 370
CHL-FFC-CIP-ENR-DOX-TET-NEO-STR-GEN-SXT 2 370
CFL-CHL-FFC-ENR-NOR-TET-NEO-STR-GEN-SXT 2 370
CHL-FFC-CIP-ENR-NOR-DOX-TET-NEO-STR-GEN-SXT 3 556
AMP-CHL-FFC-CIP-ENR-NOR-TET-NEO-STR-GEN-SXT 2 370
CFL-CHL-FFC-CIP-ENR-NOR-DOX-TET-NEO-STR-GEN-SXT 2 370
CTX-CHL-FFC-CIP-ENR-NOR-DOX-TET-NEO-STR-GEN-SXT 2 370
AMO-AMP-CTX-CHL-FFC-CIP-ENR-NOR-DOX-TET-STR-GEN-SXT 2 370
AMO-AMP-CTX-CHL-FFC-CIP-ENR-NOR-TET-NEO-STR-GEN-SXT 2 370
AMP-CFL-CTX-CHL-FFC-CIP-ENR-NOR-DOX-TET-NEO-STR-GEN-

ST 2 370
AMO-AMP-CFL-CTX-CHL-FFC-CIP-ENR-NOR-DOX-TET-STR-GEN- 3 556

SXT

AMO: amoxicillin, AMP: ampicillin, CFL: cefalexin, CTX: cefotaxime, CHL: chloramphenicol, FFC:
florfenicol, CIP: ciprofloxacin, ENR: enrofloxacin, NOR: norfloxacin, DOX: doxycycline, TET:
tetracycline, NEO: neomycin, STR: streptomycin, GEN: gentamicin va SXT:
trimethoprim/sulfamethoxazole.

Bang 4.9: Cac kiéu hinh da khang pho bién cua vi khuan A. hydrophila

Kiéu hinh da khang thudc cta vi khuan S6 chung Ty lé
vikhuan (%)

AMP-AMO-CFL-TET-SXT 7 1373
AMP-AMO-CFL-TET-NEO-SXT 2 392
AMP-AMO-CFL-FFC-TET-SXT 2 392
AMP-AMO-CFL-TET-NEO-STR-SXT 2 392
AMP-AMO-CFL-CHL-FFC-TET-SXT 6 11,76
AMP-AMO-CFL-ENR-TET-NEO-GEN-SXT 2 392
AMP-AMO-CFL-CHL-FFC-ENR-TET-SXT 2 392
AMP-AMO-CFL-CHL-FFC-TET-NEO-GEN-SXT 2 392
AMP-AMO-CFL-CHL-FFC-ENR-TET-NEO- GEN-SXT 2 392
AMP-AMO-CFL-CHL-FFC-ENR-TET-NEO-STR-GEN-SXT 3 588
AMP-AMO-CFL-CHL-FFC-NOR-TET- NEO-STR-GEN-SXT 2 392
AMP-AMO-CFL-CTX-CHL-FFC-CIP-ENR-NOR-TET-SXT 2 392

AMO: amoxicillin, AMP: ampicillin, CFL: cefalexin, CTX: cefotaxime, CHL: chloramphenicol, FFC:
florfenicol, CIP: ciprofloxacin, ENR: enrofloxacin, NOR: norfloxacin, DOX: doxycycline, TET:
tetracycline, NEO: neomycin, STR: streptomycin, GEN: gentamicin  va  SXT:
trimethoprim/sulfamethoxazole.

444 Chi s6 da khiang thuéc MAR ciia vi khuan E. ictaluri va A.
hydrophila

Két qua nghién ctru cho thiy chi sé MAR cua vi khuan E. ictaluri ¢ céc tinh
déu 16n hon 0,2 (trung binh 14 0,56), thdp nhat 1a 0,43 & Tra Vinh va cao nhat 13
0,65 ¢ Tp. Can Tho (Bang 4.10). Tuong ty, chi s6 da khang thudc MAR cua vi
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khuan A. hydrophila & cac tinh ciing déu 16n hon 0.2 (trung binh 1a 0,50), thap
nhat 12 0,45 & Vinh Long va cao nhat 12 0,59 ¢ Pong Thap (Bang 4.10). Nhu vay,
chi s6 MAR ctia 2 loai vi khuén E. ictaluri va A. hydrophila trong nghién ctru pho
hop véi két qua nghién ciru trude day cua cac tac gia (Sarter et al., 2007; Matyar
et al., 2008; Matyar et al., 2010; Su et al., 2011). Nghién ctru cua Miranda and
Zemelman (2002) cho thdy chi s6 MAR cua cc ching vi khuan phan 1ap tir ca
hoi Chile c6 gia tri dao dong tir 0,38 dén 0,48. Két qua nghién ctru ciia Jacobs and
Chenia (2007) cho thiy chi s MAR cua cac chung vi khuan Aeromonas spp. dao
dong tir 0,12 dén 0,59. Nghién ciru cia Wei et al. (2011) cho thay chi s6 MAR
ctia cac ching vi khuan E. tarda phan 1ap tir c4 loai c4 nudi nhu C. gariepinus,
Oreochromis sp., Monopterus albus va Trichogaster pectoralis & Malaysia la
0,43, trong khi chi s6 nay & cac vi khuan phan lap tir cac loai c4 hoang da 14 0,15.
Két qua nghién ctru cta Shah et al. (2012) cho thiy chi s6 MAR cta hé vi khuan
thu thap tur cac mau nudc, bun day ao, tur cd bénh va ca khoe cua cac ao nudi ca
chép & Pakistan and Tanzania dao dong tir 0,2 dén 0,1. Trong khi dé, béo céo cua
Laith and Najiah (2013) cho thdy cac chung vi khuan A. hydrophia da khang
khang c6 chi s6 MAR dao dong tu 0,1 dén 0,5. & BDBSCL, ngghién ctru cua
Nguyen et al. (2014) trén cac chung vi khuan Pseudomonas spp. va Aeromonas
spp. phan lap tr moi trudng ao nudi ca tra cling c6 chi sd da khang la 0,457 va
0,293. Gan day, chi s6 MAR cuia cac vi khuan giy bénh trén ca hoi nudi & Thod
Nhi Ky ciing duge xac dinh 1a dao dong tir 0,2 dén 0,6 (Tire and Alp, 2016).

Béng 4.10: Chi s6 da khang MAR cua vi khuan E. ictaluri va A. hydrophila ¢ 1
s6 tinh DPBSCL

Vi khuan Dong An Tp.Can Vinh  Tién Tra Bén Trung
Thap  Giang Tho Long Giang Vinh Tre binh
E. ictaluri 0,50 0,63 0,65 0,63 050 043 0,56 0,56

A. hydrophila 0,59 0,58 0,47 0,45 0,46 0,46 0,47 0,50

Nhu vay, chi s6 da khang thudc cua vi khuan E. ictaluri trong nghién ctru
nay & cac tinh thuong cao hon chi sé da khang thudc cua vi khuan A. hydrophila
v6i gia tri trung binh 1an luot 13 0,56 va 0,50 (Bang 4.10 va Hinh 4.33). Két qua
nay cho thiy cac ching vi khuan E. ictaluri va A. hydrophila duoc phéan lap tir
noi c6 viéc sir dung khang sinh nhiéu va thuong xuyén trong ao nudi ca tra. Diéu
nay pht hop véi cac diéu tra vé tinh hinh st dung khang sinh trong cac ao nudi ca
tra & DPBSCL cua céc tac gia truéc day (Truong Qudc Phi va Tran Kim Tinh,
2012; Nguyén Qudc Thinh va ctv., 2014). Theo Nguyén Chinh (2005) thi c6 dén
97% ngudi nudi ca bé va 62,5% nguoi nudi ao sir dung thude va hoa chat trong
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phong va tri bénh ca va cac loai khang sinh dugc sir dung rong rai 1a ENR, CIP,
AMO va AMP. Nghién ciru ctia Lé Minh Long va ctv. (2014) cho thay c6 19 loai
san pham co6 chira khang sinh duoc sir dung trong ao nudi ca tra & Pong Thap.
Trong s6 d6 thi khang sinh cAm ENR duoc str dung nhiéu nhat va cac khang sinh
khac duogc str dung rong rai la AMO, trimethoprim, CIP, oxytetracycline va FFC.
Trong khi d6, két qua diéu tra cua Phu et al. (2015) cho thdy c6 24 loai khang
sinh khic nhau dugc st dung trong ao nudi c4 va hau hét cac khang sinh thuong
duge két hop v6i nhau dé phong va tri bénh trén ca tra & PBSCL. Déu nay cho
thdy vi khuan trong moi trudng & cac ao nudi ca tra & PBSCL dang phai chiu ap
I rat 16n ciia ham luong khang sinh cao. Pay 1a 1y do giai thich tai sao chi sé da
khang thudc cua 2 loai vi khuan E. ictaluri va A. hydrophila phan lap trong
nghién ctru ¢6 chi s6 da khang thube déu 16m hon 0,2.

OE.ictaluri HA. hydrophila
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Hinh 4.33: So sanh chi s6 da khang MAR cuia vi khuan E. ictaluri va A,
hydrophila ¢ 1 sé tinh PBSCL.
4.5 Sy hién dién céc integron nhém 1, 2 va 3 ¢ vi khuin E. ictaluri va A.
hydrophila

4.5.1 Su hién dién cac integron nhém 1,2 va 3

Integron 13 yéu t6 di truyén van dong c6 vai trd quan trong trong viéc phat
tan cac gen khang thudc cua vi khuan Gram am, dic biét 1a ching hién dién pho
bién & cac vi khuan thudc ho Enterobacteriaceae (Fluit and Schmitz, 1999). Cho
dén nay, céac integron da duoc tim thiy ¢ cac lodi vi khuan gdy bénh & nguoi, gia
suc, gia cAm va cac cac loai vi khuan hién dién trong cdc moi truong ty nhién
(lversen et al., 2003; Martinez, 2009; Barlow et al., 2004; Vasilakopoulou et al.
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2009; Yang et al., 2010; Odumosu et al., 2013; Koczura et al., 2014). Trong linh
vue NTTS, nhiéu bao céo cho théy su hién dién cua cac integron nhém 1 & cac
loai vi khuan khang thudc (Gorbach, 2001; Teuber, 2001; Cabello, 2006; Nawaz
et al., 2009; Burridge et al., 2010). Trong nghién ctiu nay, bang k¥ thuat PCR da
xac dinh duoc 62/141 (43,97%) ching vi khuin duong tinh voi gen Intll véi kich
thude san pham PCR duoc khuéch dai 12 160 bp (Hinh 4.34). Trong sé 62 ching
vi khuan duong tinh vé6i gen Intl1 thi c6 24/67 (chiém 35,82%) chung vi khuan E.
ictaluri (Bang 4.11) va 38/74 (chiém 51,35%) chung vi khudn A. hydrophila
(Bang 4.12). San pham PCR cua 1 sé chung dwong tinh véi gen Intll (chon 3
mau tr vi khudn E. ictaluri va 3 méu tir vi khuan A. hydrophila) dé giai trinh tu
nham x4c nhan tinh chinh xac cta phan ing PCR (Phuy luc S1). Két qua Blast trén
co s& dir liéu NCBI cho thay cac gen Intll ¢ 2 loai vi khuan twong dong 98-100%
v6i gen Intll cia vi khuan P. aeruginosa chung B-2175P/15 (KY171972.1) va vi
khuan Riemerella anatipestifer (F3711659.1). Nhin chung, qua két qua nghién
ctru ndy cho thay ty 18 xuat hién cac integron nhém 1 & 2 loai vi khuan E. ictaluri
va A. hydrophila cao hon cic nghién ctru di duoc bao cdo. Két qua nay co thé 1a
do viéc sir dung khang sinh trong NTTS khong duoc kiém soat va quan 1y chat
ché nén dan dén hién tuong khang thudc ctia vi khuan ngay cang ting. Két qua
nghién ctru cuia Nawaz et al. (2009) cho thay 14/63 (chiém 22%) chung vi khuan
E. coli phan 14p tir cac ao trén ca da tron & My ¢0 su hién cua cac integron nhom
1. Cac chang vi khuan A. veronii phan lap tir ca da tron trong nghién ciru cia
Nawaz et al. (2010) c6 ty 1¢ xuat hién cac integron nhom 1 1a 48%, cao hon ty 1¢
nay & vi khuan E. ictaluri nhung thap hon vi khuan A. hydrophila trong nghién
ctru nay. Trong khi dé, nghién ctru ciia Ndi and Barton (2012) cho thdy 23% s6
chung vi khuan Pseudomonas spp. phan lap trén c4 hoi va trong bun & Australia
c6 su hién dién cia cac integron nhom 1. Vega-Sanchez et al. (2014) da phat hién
chi ¢6 3 loai vi khuan A. allosaccharophila, A. hydrophila va A. sobria phan lap
tir c4 hoi (Onchorynchus mykiss) & Mexico c6 cac integron nhom 1 vai ty 16 1a
6,2%. Nghién ciru ctia Koczura et al. (2014) cho thay cac vi khuan Gram 4m nhu
E. coli, K. pneumoniae, Pasteurella multocida va A. hydrophila thu thap ¢ 1 cong
vién cua Ba Lan c6 cac integron nhém 1 hién di¢n voi ty 1€ 1a 76,47% (13/17
chung). Bao cao cua Kotlarska et al. (2015) cho thay ty 18 integron nhém 1 hién
dién & vi khuan E. coli phan lap tir nha may xtr Iy nudc thai & Ba Lan la 32,06%.
Trong khi d6, cic nghién ctru khac cho thiy ty 1& xuét hién cac integron nhom 1
cao hon trong nghién ctru ndy. Schmidt et al. (2001a) cho thiy cac integron nhém
1 duoc tim thdy & 26/40 (chiém 65%) ching vi khuan A. salmonicida phan 1ap tir
c4 hdi & Bac My va Bac Au. Nghién ciru ciia Jacobs and Chenia (2007) cho thay
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cac chung vi khuan Aeromonas spp. phan lap tir cac hé théng nudi thuy san &
Nam Phi c6 tan sé xuat hién céc integron nhém 1 1 51,3% cao hon vi khuan E.
ictaluri. Tuong ty, két qua nghién ciu cua Lukkana et al. (2012) cho thay vi
khuan A. hydrophila phan I4p tir ¢4 rd phi (Oreochromis nilotica) nudi ¢ Théi Lan
c6 integron nhom 1 hién dién la 46% (23/50 chung).

M 4+ 2 3 45 6 7 8 910 11 1213 14 15 16 M 17 18 1920 21 22 23

Hinh 4.34: Két qua PCR xac dinh c4c gen Intl1 ¢ vi khuan A. hydrophila va

E. ictaluri.
M: thang chudn 100 bp plus; giéng 1: doi chitng dm; giéng 2-16: thir i vi khudn A. hydrophila: 1A3, 2A3,
3A3, 6A3, 7A3, 10A3, 11A3, 14A3, 17A3, 19A3, 20A3, 23A3, 28A3, 31A3 va 34A3; gieng 17-23: thir tw vi
khuan E. ictaluri: 1ED3, 4ED3, 7ED3, 8ED3, 11ED3, 12ED3 va 13ED3.

Ngoai ra, qua két qua nghién ciru ctia dé tai ciing cho thay ty 1¢ hién dién cac
integron nhoém 1 cua cac chung vi khuan E. ictaluri thap hon so védi cac chung vi
khuan A. hydrophila (Hinh 4.35). A. hydrophila 1a loai vi khuan gay bénh cho
nhiéu loai DVTS va phan b rong rii trén thé gisi (Pathiratne et al., 1994; Lio-Po
et al., 1998; Vivas et al., 2004). Sy hién dién cua cic integron nhom 1 & giéng
Aeromonas trong NTTS dugc bao cdo & nhiéu qubc gia trén thé gidi nhu Ha Lan,
Na Uy, Scotland, Phap, Nhat, Nam Phi va My (Jacobs and Chenia, 2007; Nawaz
et al., 2010; Kadlec et al., 2011; Ndi and Barton, 2011). Trong nghién ctru nay,
cac integron nhom 1 duge tim thdy & vi khuan A. hydrophila gy bénh XH trén c4
tra voi ty 1€ 1a 51,35%. Nghién ctru cua L’abée-Lund and Sgrum (2001) da phat
hién cac integron nhom 1 trén vi khuan A. salmonicida véi ty 16 1a 55,3%. Pong
thoi, cac integron nhom ndy cling da duoc bao cdo & vi khuan A. hydrophila gay
bénh trén ca r6 phi ¢ Thai Lan véi ty 1€ 1a 46% (Lukkana et al., 2011) va trén ca
chép & Mexico 1a 43,5% (Sarria-Guzman et al., 2014). Trong khi d6, su hién dién
clia cac integron nhom 1 trén vi khuan E. ictaluri thi hau nhu it duoc dé cap dén
mic du cac loai vi khuan thudc giéng Edwardsiella ciing 1a tac nhan giy bénh
nghiém trong cho nhiéu dong vat trong NTTS (Hawke et al., 1981; Yussua et al.,
2003, Crumlish et al., 2002). Qua khao sat cho thiy vi khuan E. ictaluri gay bénh
GTM trén c4 tra trong nghién cru nay c6 tan xuét hién dién cac integron nhém 1
13 35,82%. Nhu vay, ty 18 cac integron nhom 1 ¢ vi khuédn E. ictaluri thap hon so
v6i vi khuan A. hydrophila (Hinh 4.32). Tuy nhién, trong nghién ctru cua
Goldstein et al. (2001) thi khéng phat hién cac integron nhém 1 va 2 & vi khuan
E. ictaluri va E. tarda phan 1ap tir ¢4 da tron, lwon va c4 hoi.
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Bang 4.11: Su hién dién cac integron nhom 1 va kiéu hinh khang thudc cta vi khuan E. ictaluri

TT  Chung Kiéu hinh khang thudc cta vi khuan Sélwong GenIntll  Kich thuéc ving  Gen dugc mé Gen Gen Gen Gen
vi khuan plasmid gen cassette (kbp)  hoa gacEAl  Sull Sul2  Sul3
1 1ED3  CFL-CTX-CHL-FFC-ENR-DOX-TET-NEO- 2 + 1,0 aadAl + + - “
STR-SXT
2 4ED3  AMO-AMP-CFL-CTX-CHL-FFC-CIP-ENR- 2 + 2,5 blaVIM-1- + + - «
NOR-DOX-TET-NEO-GEN-SXT aadB- dfrAl
3 7ED3  CFL-CTX-CHL-FFC-ENR-NOR-DOX-TET- 2 + 1,2 dfrA27 - - « +
NEO-GEN-SXT
4 8ED3  CFL-CHL-FFC-ENR- TET-NEO-STR-SXT 2 + 1,0 aadAl + + + “
5 11ED3  FFC-STR-SXT 2 + 0,65 dfrAl- OrfC - - “ “
6 12ED3  CHL-FFC-TET-STR-NEO-SXT 2 + 0,95 aadA2 + + +
7 13ED3  CHL-FFC-DOX-TET-STR-SXT 2 + 0,95 aadA2 - - «“ «“
8 17ED3  CFL-CHL-FFC-CIP-ENR-NOR-DOX-TET- 2 + 2,5 blaVIM-1- + + - “
NEO-STR-GEN-SXT aadB- dfrAl
9 20ED3  AMP-CHL-FFC- ENR-NOR- TET-NEO-S- 2 + 15 dfrAl-aacA4 + + + “
SXT
10 21ED3  AMP-CHL-FFC-CIP-ENR-NOR-DOX-TET- 2 + 2,5 blaVIM-1- + + + «
STR-GEN-SXT aadB- dfrAl
11 22ED3  CHL-FFC-CIP-TET-SXT 2 + 0,65 dfrAl - - « +
12 2ED4  AMP-CHL-FFC-TET-STR-GEN-SXT 2 + 0,8 dfrA7 - - “ +
13 3ED4 CHL-FFC-TET-STR-SXT 2 + 1,2 dfrA27 + + - «
14 6ED4 CHL-FFC-TET-STR-SXT 2 + 1,2 dfrA27 + + + «
15 10ED4 CHL-FFC-ENR-TET-SXT 2 + 1,2 dfrA27 + + + “
16 15ED4  CHL-FFC-TET-STR-SXT 2 + 1,2 dfrA27 + + + «
17 17ED4  AMP-CHL-FFC-CIP-ENR-NOR-DOX-TET- 2 + 15 dfrAl-aacA4 + + - «
STR-SXT
18 19ED4  CFL-CTX-CHL-FFC-CIP-ENR-NOR-TET- 2 + 15 dfrAl-aacA4 - - “ “
STR-GEN-SXT
19 25ED4  CHL-FFC-ENR-NOR-TET-STR-GEN-SXT 2 + 1,0 aadAl + + - «
20 26ED4  CHL-FFC-CIP-ENR-NOR-TET-NEO-STR- 2 + 15 dfrAl-aacA4 + + - “
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TT  Chung Kiéu hinh khang thudc cta vi khuan Séluong GenIntll  Kich thuéc ving  Gen dugc ma Gen  Gen Gen Gen

vi khuan plasmid gen cassette (kbp)  hoa gackEAl  Sull  Sul2  Sul3
SXT
21 29ED4  AMP-CTX-CHL-FFC-CIP-ENR-NOR-TET- 2 + 2,5 blaVIM-1- - - “ +
NEO-GEN-SXT aadB- dfrA1
22 32ED4  CHL-FFC-CIP-TET-STR-GEN-SXT 2 + 1,2 dfrA27 + + - “
23 33ED4  CHL-FFC-TET-NEO-STR-GEN-SXT 2 + 1,2 dfrA27 + + - «
24  35ED4  CHL-FFC- ENR-NOR-DOX-TET-SXT 2 + 1,2 dfrA27 + + - “

+: dwong tinh, -: Am tinh, “: khong thuwc hién phan g PCR dé phat hién gen khang sulfonamide & ching vi khudn tiwong irng.

Bang 4.12: Su hién dién cac integron nhom 1 va kiéu hinh khang thudc cta vi khuan cua vi khuan A. hydrophila

TT Chungvi Kiéu hinh khang thudc ciia vi khuan ~ S6 lwong  Gen  Kich thudc ving Gen dugc ma hoa Gen Gen Gen Gen
khuan plasmid Intll gen cassette (kbp) gacEAl Sull  Sul2  Sul3
1 1A3  AMP-AMO-CFL-CTX-CHL-FFC- 3+ 1,2 dfrA27 - - “ +
TET-SXT
2 2A3  AMP-AMO-CFL-TET-NEO-SXT 2+ 1,2 dfrA27 + + + «
3 3A3  AMP-AMO-CFL-CHL-FFC-TET- 3+ - + + - “
NEO-SXT
4 6A3  AMP-AMO-CFL- TET-NEO-SXT 1+ 0,95 aadA2 + + - «
5 7A3  AMP-AMO-CFL-CHL-FFC-TET- 2+ - - - +
SXT
6 10A3  AMP-AMO-CFL-CHL-FFC- TET- 2+ - + + + “
NEO-SXT
7 11A3  AMP-AMO-CFL-FFC-TET-SXT 3+ 0,95 aadA2 + + + «
8 14A3  AMP-AMO-CFL- CHL-FFC-CIP- 3+ 2,5 blaVIM-1- aadB- dhfrAl + + - “
ENR-NOR-DOX-TET-NEO-GEN-
SXT
9 17A3  AMP-AMO-CFL-CHL-FFC-TET- 2+ 2,5 blaVIM-1- aadB- dhfrAl + + - “
NEO-SXT
10  19A3  AMP-AMO-CFL-FFC-TET-SXT 2+ - - - o +
11  20A3  AMP-AMO-CFL-CHL-TET-STR- 1+ 0,95 aadA2 + + - “
SXT
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TT Chungvi Kiéu hinh khang thudc ciia vi khuan ~ S6 lwong  Gen  Kich thudc ving Gen dugc ma hoa Gen Gen Gen Gen
khuin plasmid  Intll gen cassette (kbp) gacEAl Sull  Sul2  Sul3

12 23A3  AMP-AMO-CFL-CHL-TET-SXT 4+ 0,95 aadA2 + + - «

13 25A3  AMP-AMO-CFL-FFC-SXT 3+ - - - +

14  28A3  AMP-AMO-CFL-FFC-TET-SXT 2+ 0,95 aadA2 + + + “

15  31A3  AMP-AMO-CFL- TET-SXT 2+ 0,65 dfrAl + + + «

16  34A3  AMP-AMO-CFL-CHL- CIP-ENR- 2 + 2,5 blaVIM-1- aadB- dhfrAl - - « «
NOR-TET-NEO-GEN-SXT

17  37A3  AMP-AMO-CFL-FFC-ENR-DOX- 2 + 1,2 dfrA27 - - “ “
TET-SXT

18  38A3  AMP-AMO-CFL-CHL-FFC-NOR- 2 + 1,5 dfrAl-aacA4 + + + «
TET-SXT

19  39A3  AMP-AMO-CFL-FFC-TET-SXT 2 + 0,95 aadA2 + + - ¢

20  40A3  AMP-AMO-CFL-FFC-TET-NEO- 2 + - + + - “
SXT

21 1A4  AMP-AMO-CFL-TET-SXT 2 + - - - o o

22 2A4  AMP-AMO-CFL-CTX-FFC-TET- 3 + 2,5 blaVIM-1- aadB- dhfrAl + + + “
NEO-STR-GEN-SXT

23 5A4  AMP-AMO-CFL-TET-NEO-SXT 2 + 1,0 aadAl + + + “

24 9A4  AMP-AMO-CFL-CHL-FFC-ENR- 2 + - + + - «
NOR-TET-NEO-SXT

25  10A4  AMP-AMO-CFL-CHL-FFC-ENR- 4 + 1,2 dfrA27 + + - “
TET-NEO-SXT

26  13A4  AMP-AMP-CFL-TET-NEO-SXT 2 + 0,65 dfrAl - - « +

27  17A4  AMP-AMP-CFL-CHL-FFC-TET- 3 + 1,2 dfrA27 - - « +
NEO-SXT

28  18A4  AMP-AMO-CFL-NEO-SXT 4 + 0,65 dfrAl - - “ “

29  22A4  AMP-AMO-CFL-CHL-FFC-TET- 1 + 1,0 aadAl - - « +
NEO-SXT

30 23A4  AMP-AMO-CFL-FFC-TET-SXT 1 + 1,0 aadAl + + . «

31  25A4  AMP-AMO-CFL-FFC-TET-NEO- 4 + 1,2 dfrA27 + + - «
GEN-SXT

32  26A4  AMP-AMO-CFL-FFC-TET-SXT 1 + 1,0 aadAl + + + “

33  28A4  AMP-AMO-CFL-CHL-FFC-TET- 1 + 1,5 dfrAl-aacA4 + + - “
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TT Chungvi Kiéu hinh khang thudc ciia vi khuan ~ S6 lwong  Gen  Kich thudc ving Gen dugc ma hoa Gen Gen Gen Gen
khuin plasmid  Intll gen cassette (kbp) gacEAl Sull  Sul2  Sul3

NEO-STR-NEO-SXT

34  29A4  AMP-AMO-CFL-FFC-DOX-TET- 2 + 1,5 dfrAl-aacA4 + + + «
NEO-SXT

35  30A4  AMP-AMO-CFL-CIP-NOR-TET- 2 + 1,2 dfrA27 - - « «
NEO-STR-GEN-SXT

36 31A4  AMP-AMO-CFL-FFC-TET-NEO- 3 + 1,2 dfrA27 - - « «
GEN-SXT

37  32A4  AMP-AMO-CFL-CHL-FFC-NOR- 2 + 2,5 blaVIM-1- aadB- dhfrAl + + + «
TET-NEO-STR-GEN-SXT

38  33A4  AMP-AMO-CFL-TET-NEO-STR- 2 + 1,5 dfrAl-aacA4 - - “ +

GEN-SXT

+: dwong tinh, -: @mtin; “: khdong thuc hién phdn teng PCR dé phdt hién gen khdng sulfonamide & chiing vi khudn twong ting.
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Hinh 4.35: Ty 1& (%) xuét hién cac cac integron nhom 1 ¢ 2 loai vi khuan A.
hydrophila va E. ictaluri.

Trong khi d6, cac integron nhém 2 va 3 khong dugc phat hién & tit ca cac
chung ciia 2 loai vi khuan A. hydrophila va E. ictaluri. Két qua nay phu hop véi
nhiéu nghién ctru trude day cho thiy nhiéu loai vi khuan ciing khong co sy xuat
hién cua cac integron nhom 2 va 3 (Lee et al., 2008; Lukkana et al., 2012;
Nguyen et al., 2014; Deng et al., 2016). Cac integron nhém 2 hién dién pho bién
& cac vi khuan thudc ho Enterobacteriaceae va thuong lién két voi cac
transposon Tn7 (Cambray et al., 2010). Hién tai, cac integron nhom 2 duoc tim
thiy cha yéu & vi khuan E. coli gay bénh cho nguoi, dong vat va hién dién trén
cac moi truong tu nhién (Goldstein et al., 2001; White et al., 2001; Kim et al.,
2010). Nghién cau cua Saenz et al. (2004) cho thay 4/17 chung (chiém 23,53%)
E. coli ¢6 ngudn gdc tir con ngudi, dong vat va thuc pham co cac integron nhém
2. Két qua nghién ciru ciia Tajbakhsh et al. (2015) cho thay chi c6 10% céc chung
vi khuan E. coli phan 1ap tir nwdc nudi trong thay san & Iran ¢ cac integron nhom
2. Trong linh viuc NTTS, cho dén nay chua c6 bdo céo nao vé sy hién dién cua
céc integron nhém 2 ¢ vi khuan E. ictaluri, ké ca cac vi khuan khac cua giéng
Edwardsiella. Két qua nay phd hop véi nghién ctu cua Goldstein et al. (2001)
cho thay trong tong s6 59 chung vi khuan Edwardsiella (gém 11 chang E. ictaluri
va 48 chung E. tarda) phan lap tir ca da tron, lwong va ca hoi khong co sy hién
dién cua cac integron nhon 2. Trong khi do, su hién dién cua cac integron nhém 2
& nhom vi khuan Aeromonas n6i chung va & vi khuan A. hydrophila ché ndi riéng
cling cOn rat han ché. Két qua nghién ciu cia Jacobs and Chenia (2007) cho thay
27% (10/37) chung vi khuan Aeromonas spp. phan 1ap tir cac hé thdng nudi thay
san & Nam Phi mang cac integron nhom 2. Dic biét, két qua nghién ciru con cho
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thiy 1 chung vi khuan A. salmonicida va 4 ching A. veronii biovar sobria mang
cung ldc integron nhém 1 va 2. Trong khi d6, chi c6 2/82 (chiém 2% ) chung Vi
khuan E. coli dugc khao sat trong nghién cau cia Shaheen et al. (2010) cho két
qua duong tinh v&i cac integron nhom 2. Nawaz et al. (2010) thi khéng phat hién
cac integron nhom 2 d6i vai cac chung vi khuan A. veronii phan 1ap tir c4 da tron
& My, trong khi cac chang vi khuan nay duong tinh vé6i integron nhom 1 1a 48%.
Két qua twong tuy duoc tim thay trong bao cdo cua Ndi and Barton (2011) khi
Aeromonas spp. phan lap tir ca hoi & Uc khdng cd integron nhém 2 (90 chang).
Nghién cau cua Nguyen et al. (2014) cho thiy su hién dién cta cac integron
nhém 1 & vi khuin Aeromonas spp. phan 1ap tir moi truong ao nudi ca tra &
PBSCL 1 28,3% (15/53 chung) nhung khéng c6 bat ky integron nhém 2 nio
duogc phat hién trong bao céo nay. Trong khi do, két qua khdo sat sy hi¢n dién cua
cic integron nhém 1 va 2 & vi khudn E. coli gdy bénh dudong rudt
(enteropathogenic) cia Memariani et al. (2014) cho thay chi c6 2/42 chung
(4.8%) cO integron nhém 2, trong khi céc integron nhom 1 la 57,1% (24/42
chung). Gan day, Deng et al. (2016) d4 phan 1ap va xac dinh céac integron nhom 1,
2 va 3 & 122 chung vi khuan Aeromonas spp. (A. hydrophila, A. veronii, A.
caviae, A. sobria, A. dhakensis, A. jandaei, A. trota va A. media) giy bénh trén
cac loai BVTS nhu c4, cé canh, tom, rua va ludng cu. Két qua cho théy chi c6 22
(chiém 19,6%) ching vi khuan duong tinh véi cac integron nhom 1, trong khi cac
integron nhom 2 va 3 thi khong dugc phat hién.

Céc integron nhom 3 dugc phat hién 1an dau tién boi Arakawa et al. (1995)
tir ching vi khuan Serratia marcescens TN9106 khang carbapenem. Cho dén nay,
rat it loai vi khuin dugc bao cdo 13 co sy hién dién cua integron nhém 3 va céc
integron nhém nay chi dugc bao cdo trén 1 vai loai vi khuan nhu Alcaligenes
xylosoxidans (Fluit and Schmitz, 2004), Citrobacter freundii (Tchuinte et al.,
2016), E. coli (Kargar et al., 2014), Klebsiella pneumoniae (Correia et al., 2003;
Fluit and Schmitz, 2004), P. aeruginosa (Fluit and Schmitz, 2004), P. putida
(Fluit and Schmitz, 2004), Salmonella spp. (Ploy et al., 2003) va Enterobacter
cloacae (Barraud et al., 2013). Nghién ctru cua Jacobs and Chenia (2007) da xac
dinh 5/37 (chiém 13.5%) ching vi khuan A. veronii biovar sobria phan lap tir cac
hé théng nudi thuy san & Nam Phi duong tinh véi ca 2 integron nhém 2 va 3. Xu
et al. (2007) lan dau tién phat hién cac integron nhém 3 tir 2 chang vi khuan
Delftia acidovorans C17 va D. tsuruhatensis A90. Tuong tu, Barraud et al.
(2013) da xac dinh cac integron nhém 3 tir vi khuan Enterobacter cloacae phan
1ap tir nuwdc thai bénh vién & Phap. Trong khi d6, két qua nghién ciru cua céc tac
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gia Ndi and Barton (2011), Ndi and Barton (2012), Deng et al. (2016) thi khdng
phét hién céc integron nhém 3 & céc loai vi khuan thudc giéng Aeromonas nhu A.
hydrophila, A. veronii, A. caviae, A. sobria, A. dhakensis, A. jandaei, A. trota va
A. media va cac loai vi khuan thuoc gidng Pseudomonas (P. aeruginosa, P.
fluorescens, P. putida, P. syringae va Pseudomonas spp.).

45.2 Pic diém vang gen cassette ciia cac ching E. ictaluri va A.
hydrophila dwong tinh véi integron nhém 1

C4c gen cassette ndm giira viing 5°-CS va 3°-CS cua cac integron nhom 1 va
c6 kich thudc thay ddi tiry thude vao cac gen khang thude chén vao. Trong nghién
ctru nay, dic diém ving gen cassette ciia cac ching vi khuan E. ictaluri va A.
hydrophila duong tinh véi cac integron nhém 1 ciing duoc xac dinh bang ky thuat
PCR va giai trinh ty. Két qua khao sat ciia dé tai cho thay viing gen cassette dugc
khuéch dai ¢ tat ca 24 chung vi khuan E. ictaluri duong tinh véi cac integron
nhém 1 (Hinh 4.36) v&i cac kich thude khoang 0,65 kbp, 0,8 kbp, 0,95 kbp, 1,0
kbp, 1,2 kbp, 1,5 kbp va 2,5 kbp (Bang 4.13). Viing gen cassette dugc khuéch dai
nhiéu nhit trong nghién ctru nay la viung cé kich thudc 1,2 kbp (8/24 chiing,
chiém 33,33%), ké dén 1a 1,5 va 2,5 kbp (4/24 chung, chiém 16,67%), 1,0 kbp
(3/24 chung, chiém 12,5%), 0,65 va 0,95 kbp (2/24 chung, chiém 8,33%) va thap
nhat 13 0,8 kbp (1/24 chung, chiém 4,17%).

e — — R e —

w ww we 1,2 kbp

Hinh 4.36: Ving gen cassette ctia cac chung vi khuén E. ictaluri dwong tinh

véi céc integron nhom 1.
M: thang chuan 100 bp plus; giéng 2,4, 10 (KT 1,0 kbp): thur tw cac chung E. ictaluri: 1ED3, 8ED3,
25ED3; giéng 1,36, 8 9, 11,12,16 (KT 1,2 kbp): thw tw cdac chung E. ictaluri: 7ED3,3ED4, 10EDA4,
15ED4,32ED4, 33ED4 va 35ED4; giéng 7, 13, 14, 15(KT 2,5 kbp): thir tw cac chung E. ictaluri: 4ED3,
17ED3, 21ED3 va 29ED4; giéng 5: doi chitng dm.

Trong khi dé, chi c¢6 30/38 (chiém 78,94%) chung vi khuan A. hydrophila
duong tinh vdi cac integron nhom 1 khuéch dai duoc ving gen cassette (Hinh
4.37) voi cac kich thudce khoang 0,65 kbp, 0,95 kbp, 1,0 kbp, 1,2 kbp, 1,5 kbp va
2,5 kbp (Bang 4.13). Nhu vdy, ty 18 cac ching vi khuin khong cé ving gen
cassette dugc khuéch dai chiém ty 18 twong d6i cao trong nghién ciru nay (8/38
chung am tinh, chiém 21,05%). Ving gen cassette dugc khuéch dai nhiéu nhat
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trong nghién ctru nay |12 ving c6 kich thude 1,2 kbp (8/30 ching, chiém 26,67%),
ké dén 1a vang 0,95 kbp (6/30 chung, chiém 20%), ving 2,5 kbp (5/30 ching,
chiém 16,67%), ving 1,0 va 1,5 kbp (4/30 ching, chiém 13,33%) va thip nhat 13
ving c6 kich thudc 0,65 kbp (3/30, chiém 10%).

Céc ching vi khudn c6 ving gen cassette dugc khuéch dai véi cac kich
thudc khac nhau duoc chon dé giai trinh tu (Bang 4.13). Két qua Blast trén co s
dir lieu NCBI cho thdy viing gen cassette co kich thudc 0,65 kbp mang gen dfrAl
(két qua giai trinh tu dugc trinh bay ¢ Phu luc S2A), mi hoa enzyme
dihydrofolate reductase khang dbi voi khang sinh trimethoprim) twong dong 99%
v6i gen dfrAl cia vi khuan A. jandaei chung M3 (KR270484.1) va vi khuan A.
hydrophila chung A-B12B (KM401409.1).

O kbp

Hinh 4.37: Ving gen cassette ciia cac ching vi khuan A. hydrophila duong
tinh vé1 cac integron nhom 1.
M: thang chudn 100 bp; giéng 2, 4, 6, 7,8 va 12 (KT 0,95 kbp): 6A3, 11A3, 20A3, 23A3, 28A3 va 39A3;
giéng 3, 11, 14,15 (KT 2,5 kbp): 14A3, 17A3, 34A3 va 2A4.

Vung gen cassette c¢o kich thude 0,8 kbp mang gen dfrA7 (Phu luc S2B)
cling 12 gen ma héa enzyme dihydrofolate reductase khang ddi véi khang sinh
trimethoprim tuong dong 99-100% véi gen dfrA7 cua vi khuan S. enterica ching
S16699 (KM823525.1), E. coli ching APp10411 (KF914306.1) va vi khuan S.
flexneri (AF139109.1).

Vung gen cassette c¢o kich thude 0,95 kbp mang gen aadA2 (Phu luc S2C)
m& hda enzyme aminoglycoside adenyltransferase khang ddi véi khang sinh
streptomycin va spectinomycin tuong déng 99-100% véi gen aadA2 cua vi khuan
P. aeruginosa chung M-B10D (KJ723459.1), P. putida ching BF25
(KY047415.1) va vi khuan Campylobacter jejuni ching CIT134C (AF530636.1).

Vung gen cassette c6 kich thudc 1,0 kbp mang gen aadAl (Phu luc S2D)
cling mi héa enzyme aminoglycoside adenyltransferase khang ddi voi khang sinh
streptomycin va spectinomycin twong dong 99% véi gen aadAl cia vi khuan A.
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https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_936294578
https://www.ncbi.nlm.nih.gov/nucleotide/936294578?report=genbank&log$=nucltop&blast_rank=18&RID=GRZ9ATMR015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_723217939
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_723217939
https://www.ncbi.nlm.nih.gov/nucleotide/723217939?report=genbank&log$=nucltop&blast_rank=28&RID=GRZ9ATMR015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_751372777
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_751372777
https://www.ncbi.nlm.nih.gov/nucleotide/751372777?report=genbank&log$=nucltop&blast_rank=8&RID=GRZP6RMG015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_701224698
https://www.ncbi.nlm.nih.gov/nucleotide/701224698?report=genbank&log$=nucltop&blast_rank=12&RID=GRZP6RMG015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_5107041
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_5107041
https://www.ncbi.nlm.nih.gov/nucleotide/5107041?report=genbank&log$=nucltop&blast_rank=1&RID=GRZP6RMG015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_636632026
https://www.ncbi.nlm.nih.gov/nucleotide/636632026?report=genbank&log$=nucltop&blast_rank=37&RID=GS00DVK5015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1114668145
https://www.ncbi.nlm.nih.gov/nucleotide/1114668145?report=genbank&log$=nucltop&blast_rank=6&RID=GS00DVK5015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_22324681
https://www.ncbi.nlm.nih.gov/nucleotide/22324681?report=genbank&log$=nucltop&blast_rank=1&RID=GS00DVK5015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_351214255

media ching ER.1.5 (FJ460176.2 ) va vi khuén V. cholerae chiing TIVC95528
(GQ214171.1),

Vung gen cassette c6 kich thudc 1,2 kbp mang gen dfrA27 (Phu luc S2E)
cling 12 gen ma hoa enzyme dihydrofolate reductase khang ddi véi khang sinh
trimethoprim twong dong 99-100% vé&i gen dfrA27 cua vi khuan K. pneumoniae
chung Kpl (FJ459817.1), E. coli chuing NF901916 (HQ880264.1) va Aeromonas
sp. ching VIICFP4 (HQ386839.1).

Vung gen cassette ¢o6 kich thude 1,5 kbp thi mang gen 2 gen dfrAl va aacA4
(Phu luc S2G) mé hda enzyme dihydrofolate reductase va aminoglycoside N(6')-
acetyltransferase khang d6i v6i khang sinh trimethoprim va céc khang sinh nhom
aminoglycoside tuong dong 99-100% véi ving gen dfrAl-aacA4 cia vi khuan E.
coli chung i2-3 (KY114596.1) va vi khuén E. coli chung i1-8 (KY114592.1).

Trong khi do, viung gen cassette c6 kich thudc 2,5 kbp mang 3 gen blaVIM-
1, aadB va dfrAl (Phu luc S2F) ma hoa lan luot cho cac enzyme B-lactamase,
aminoglycoside-2'adenyltransferase va dihydrofolate reductase khang ddi véi
khang sinh cac khang sinh nhom B-lactam, nhém aminoglycoside va
trimethoprim twong déng 99% vai ving gen blaVIM-1-aadB-dfrAl cta vi khuan
Providencia vermicola chung NBA-2365 (KC709652.1).

Cho dén nay, c6 hon 100 ving gen cassette khac nhau da dugc phat hién ¢
cac integron va hau hét chung déu ma hoa cho kiéu hinh khang thudc cua vi
khuan (Fluit and Schmitz, 1999; White et al., 2001; Jacobs and Chenia, 2007).
Két qua nghién ctru nay cho thiy c6 7 ving gen cassette (Bang 4.13) dugc tim
thiy & 2 loai vi khuan E. ictaluri va A. hydrophila va phan 16n cic ving gen
cassette trong nghién ctru déu ma hoéa cho tinh khang khang sinh trimethoprim
(gen dfrA27: 16/54 chung, gen dfrAl: 5/54 chung, dfrA7: 1 ching) va
aminoglycoside (gen aadAl (7/54 chung), gen aadA2 va aacA4: 8/54 ching). Két
qua nghién ciru nay phu hop véi cac nghién ctru trude diy cho thiy phan 16n cac
viing gen cassette lién két v4i integron nhom 1 cta nhiéu loai vi khudn mang gen
khang véi aminoglycoside, sulfonamide va trimethoprim (White et al., 2001; Yan
et al., 2010). Tuy nhién, sy khac nhau vé ty 18 xut hién ciing nhu sy két hop, sip
xép cuia cic gen trong ving gen cassette & cac vi khuan cho dén nay van chua
duge ching minh. Do d6, cic nghién ctru tiép theo can duoc thuc hién dé lam
sang t6 van dé nay.
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https://www.ncbi.nlm.nih.gov/nucleotide/459936647?report=genbank&log$=nucltop&blast_rank=1&RID=GS4S388J015

Bang 4.13: Két qua so sanh trinh ty c4c ving gen cassette ctia 2 loai vi khuén trén
ngan hang NCBI

TT Gen E. A Genmd  Enzyme md hoa Khéng sinh
cassette ictaluri hydrophila hoda
(kbp)
1 0,65 2/24 3/30 dfrAl Dihydrofolate reductase Trimethoprim
2 0,8 1/24 0 dfrA7 Dihydrofolate reductase Trimethoprim
3 0,95 2/24 6/30 aadA2 Aminoglycoside Streptomycin
adenyltransferase spectinomycin
4 1,0 3/24 4/30 aadAl Aminoglycoside Streptomycin va
adenyltransferase spectinomycin
5 1,2 8/24 8/30 dfrA27 Dihydrofolate reductase Trimethoprim
6 1,5 4/24 4/30 dfrAlva Dihydrofolate reductase va  Trimethoprim va cac
aacA4 aminoglycoside N(6')- khang sinh nhém
acetyltransferase aminoglycoside
7 2,5 4124 5/30 blavVIM-  B-lactamase, B-lactam, nhém
1,aadB  aminoglycoside- aminoglycoside va
vadfrAl  2'adenyltransferase va trimethoprim

dihydrofolate reductase

Cho dén nay, it nhat 40 gen dfr di duoc xac dinh & cac loai vi khuan
(Roberts et al., 2012). Trong sb6 do, céc gen dfr nhu dfrAl, dfrA5, dfrA6, dfrA7,
dfrAl12, dfrAl13, dfrAl4, dfrAl5, dfrAl6, dfrAl7, dfrA21, dfrA22, dfrA25 va
dfrA27 da duoc tim thiy trén cac integron nhém 1 (Miko et al., 2005; Peirano et
al., 2006; Agersg et al., 2006; Sun et al., 2010; Lukkana et al., 2012; Nguyen et
al., 2014). Cac gen dfrAl, dfrA7 va dfrA27 dugc phat hién & 2 loai vi khuan E.
ictaluri va A. hydrophila trong nghién ctru nay déu nam trong ving gen cassette
cua cac integron nhom 1. Vung gen cassette mang gen dfrAl da dugc bao céo trén
nhiéu loai vi khuan va duoc cho 13 viing gen hién dién phd bién nhat & vi khuan
(van Essen-Zandbergen et al., 2007; Vinue et al.,, 2008; Shah et al., 2012).
Nghién ctru ciia Schmidt et al. (2001a&b) va Miko et al. (2005) cho thiy gen
dfrAl xuit hién voi ty 18 cao ¢ cac loai vi khuan Aeromonas va Salmonella
enterica. Tuy nhién, nghién ctru cua Jacobs and Chenia (2007) cling chi phat hién
chi ¢6 2 chung vi khuan trong nghién ciru c6 gen dfrAl, thap hon trong nghién
curu nay (5/54 chung duong tinh véi integron nhom 1). Nghién ctru cua Lukkana
et al. (2012) ciing cho két qua tuong tir khi chi xac dinh gen dfrAl trén 3 ching vi
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khuan A. hydrophila AH146, AH199 va AH173. Vinué et al. (2010) di xac dinh
gen dfrAl tir 2 chung vi khuan E. coli phan 1ap tir mau cic bénh nhan & 1 bénh
vién cua Tay Ban Nha. Nghién cttu cua Saenz et al. (2010) ciing da xac dinh gen
dfrAl tir 1 chung vi khuan E. coli (thu thap tir cac ngudn khac nhau nhu tir nguoi,
dong vat va thuc pham) trong sb 13 ching duong tinh véi cac integron nhom 1
nhung khong c6 ving 3°-CS. Gan day, két qua nghién ctru cua Canal et al. (2016)
cling d3 xac dinh gen dfrAl & vi khuan E. coli tir nwéc bé mit ¢ Brazil. Trong khi
d6, gen dfrA27 mic du xuat hién véi ty 18 cao nhat (16/54 ching) trong sb céc
gen dfr dugc phat hién trong nghién ctru nay nhung vung gen cassette chi mang
gen nay duoc bao cdo 1an dau tén & vi khuan nhu E. coli (Wei et al., 2009; Shin et
al., 2015) & Trung Qudc va Han Qudc va V. cholera ¢ Trung Qudc (Sun et al.,
2010). Do do, cac nghién ctru tiép theo can duge thuc hién dé lam sang to nguén
gbc ciling nhu sy hién dién pho bién cia gen nay trong sé cac gen khang
trimethoprim duoc phat hién & 2 loai vi khuan E. ictaluri va A. hydrophila trong
nghién ctru nay. Tuong tu, ving gen cassette chi mang gen dfrA7 duogc tim thay
chi ¢ 1 chung vi khuan E. ictaluri. Két qua nghién ctru phu hop véi nhiéu bao cdo
trudc dy cho thiy viing gen cassette mang gen dfrA7 dugc tim thdy ¢ vi khuan
Salmonella enterica (Miko et al.,, 2005), E. coli (White et al.,, 2000;
Karczmarczyk et al., 2011; Mokracka et al., 2012; Bagré et al., 2017), Proteus
sp. (Shah et al., 2012), Kluyvera sp. va Pantoea sp. (Mokracka et al., 2012),
Shigella spp. (Navia et al., 2005; Mandomando et al., 2009). Tuy nhién, két qua
nghién ctru ctia Frank et al. (2007) cho thiy trong s cac gen dfr dugc phat hién &
cac vi khuan thudc ho Enterobacteriaceae (E. coli, K. pneumoniae, Citrobacter
freundii, Shigella spp. va Salmonella spp.) thi gen chiém ty 1& cao nhét dfrA7
(49%), trong khi d6 ty 1é xuat hién ctia gen dfrAl 12 17%.

Ving gen cassette chtra 2 gen aadAl va gen aadA2 di duoc tim thiy trén
nhiéu loai vi khuan khac nhau (Goldstein et al., 2001; Infante et al., 2005; Pan et
al., 2006; Kadlec and Schwarz, 2008; Vinue et al., 2008; Shaheen et al., 2010
Vega-Sanchez et al., 2014; Deng et al., 2016). Lee et al. (2008) da tim thay gen
aadAl va gen aadA2 & vi khuin Aeromonas spp. tir cac mau mau va vét thuong
cta bénh nhan ¢ Pai Loan. Nghién ctru cua van Essen-Zandbergen et al. (2007)
cho két qua tuong tu khi 2 gen aadAl va gen aadA2 duoc xac dinh ¢ 2 loai vi
khuan Salmonella spp. va E. coli. Gen aadA2 trong nghién ctru ciia Lukkana et al.
(2011) duogc xac dinh ¢ 4/14 chung A. hydrophila. Canal et al. (2016) ciing da xac
dinh gen aadAl & vi khuan E. coli tir nuéc bé mit & Brazil. Két qua nghién ctu
cua Hussein et al. (2009) va Kotlarska et al. (2015) da xac dinh 2 gen aadAl va

122



aadA2 tir cac vi khudn Gram 4m phan 14p & cac bénh vién cta Palestin. Ciing trén
cac vi khuan Gram am c6 ngudn gde tir cic mau nude & Ba Lan, Koczura et al.
(2014) d3 x4c dinh gen aadAl ¢ cac vi khuan A. hydrophila, Pasteurella
multocida va E. coli. Trong khi d6, 2 viing gen cassette c6 kich thude 1,5 va 2,5
mang 2 gen dfrAl-aacA4 (8/54 chung) hodc 3 gen blaVIM-1-aadB-dfrAl (9/54
chung) trong nghién ctru ndy chua duoc nhiéu nghién ciru cong bd. Cho dén nay,
ving gen cassette blaVIM-1-aadB-dfrAl chi duoc bao cdo ¢ vi khudn
Providencia vermicola tir cac bénh nhan bi tiéu chdy & An Do (Rajpara et al.,
2015).

4.5.3 Khao sat vung 3’-conserved segment (CS) cuia cac integron nhém 1

Vung 3’-conserved segment (3’-CS) cua cac integron nhom 1 chira 2 gen:
gen gacE41 (qacEA1 gene) va gen sull (sull gene) lan luwot ma hoa cho viéc
khang cac hop chit ammonium bac bon (quaternary ammonium compound) va
cac khéang sinh sulfonamide (White et al., 2001; Mazel, 2006). Két qua PCR cho
thay 41/62 ching (chiém 66,13%) vi khuan duong tinh véi cac integron nhom 1
mang ca 2 gen gqacE41 va gen sull, bao gdm 17/24 chung (chiém 70,83%) E.
ictaluri va 24/38 ching (chiém 63,16%) A. hydrophila (Hinh 4.38&39). Két qua
giai trinh ty dé x4c nhan lai tinh chinh x4c ctia phan tng PCR (Phu lyc S3) cho
thay gen qacEA1 trong nghién ciru twong dong 99-100% véi gen qacEAL cia vi
khuan K. pneumoniae (AB894355.1), P. putida ching BF25 (KY047415.1),
Variovorax sp. chung BF19 (KY047414.1), Ochrobactrum sp. chung
BF02 (KY047413.1) va vi khuan Alcaligenes sp. chung BF42 (KY047417.1).
Tuong tu, két qua giai trinh tu gen sull (Phu luc S4) ciing cho thiy gen nay tuong
ddéng 100% véi gen sull trén plasmid R388 (X12869.1). Ngoai ra, qua két qua
nghién ctru cling cho thiy khong co6 bat ky ching vi khuan thudc 2 loai vi khuan
chi c6 gen qacEA1 hodc gen sull. Két qua nghién ciru ndy phi hop véi nhiéu bao
céo cho thay cic vi khuan duong tinh v&i cac integron thi da phan déu c6 ving
3’-CS mang 2 gen gacE41 va gen sull (Antunes et al., 2005; Jacobs and Chenia,
2007; Vinue et al., 2008; Nguyen et al., 2014; Lin et al., 2016; Deng et al., 2016).
Trong khi d6, 21/62 ching (chiém 33,87%) vi khudn con lai trong nghién ctru cho
thay viing 3°-CS mang 2 gen gacEA1 va gen sull khong dugce khuéch dai (Bang
4.11&12). Nhu vay, cac ingron nhém 1 khoéng co6 vung 3°-CS (duogc goi la
atypical integron) trong nghién ctru hién dién véi ty 18 thap hon céac integron
nhém 1 ¢6 ving 3°-CS (dugc goi 14 typical integron). Két qua nay phu hop véi
nghién ciru cia Vinué et al. (2008) cho thay chi c6 4/26 ching vi khuan E. coli c6
ngudn gde tir nguoi duong tinh véi cac integron nhom 1 khdng cé ving 3°-CS.
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https://www.ncbi.nlm.nih.gov/nucleotide/568336104?report=genbank&log$=nuclalign&blast_rank=1&RID=GWDWVS5M014
https://www.ncbi.nlm.nih.gov/nucleotide/1114668145?report=genbank&log$=nuclalign&blast_rank=56&RID=GWEAX3AH014
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https://www.ncbi.nlm.nih.gov/nucleotide/45795?report=genbank&log$=nuclalign&blast_rank=4&RID=GZ3A3BX0014

Tuy nhién, nghién ctru cua Sunde et al. (2005) cho thiy cac chung vi khuan E.
coli phan 1ap tir thit va cic san pham cua thit lai & Thuy Dién c6 cac integron
nhém 1 khéng c6 gen sull chiém ty 1& cao (9/29 ching dwong tinh cac integron
nhom 1). Trong nghién ctru ciia Dung et al. (2009) cho thay tat ca cac chung vi
khuan E. ictaluri duong tinh véi cac integron nhém 1 déu khong c6 ving 3°-CS.
Nghién ctru cua Saenz et al. (2010) cho thiy cac chung vi khuan E. coli ¢6 ngudn
tir nguoi, dong vat va thuc pham ciing khong c6 gen qacEA1 va gen sull.

Bén canh gbc do, ngoai cac gen sull thi nghién ctu cling xac dinh duoc
18/41 chung vi khuan mang gen sul2 (Bang 4.11&12 va Hinh 4.40) trén 2 loai vi
khuan, bao gdm 7 gen sul2 ¢ vi khuan E. ictaluri va 11 gen sul2 ¢ vi khuan A.
hydrophila. Két qua giai trinh tu cho thay cac gen sul2 (Phu luc S5) trong nghién
ciu twong dong 99% véi gen sul2 cia vi khuan V. cholerae MO10 (NG
051852.1), P. multocida pCCK154 (NG 048114.1), Mannheimia varigena
pPMVSCS1 (NG 048109.1), Campylobacter jejuni subsp. jejuni chung CJ042
(KU603661.1), K. pneumoniae subsp. pneumoniae ching KP188 (KU603645.1)
va vi khuan P. multocida pVM111 (NG 048112.1). Trong khi d6, két qua PCR da
phét hién duoc 12 gen sul3 trong téng s6 21 ching vi khuan khong ¢ ving 3°-CS
(4 gen sul3 ¢ vi khuan E. ictaluri va 8 gen sul3 & vi khuan A. hydrophila (Bang
4.11&12 va Hinh 4.41). Két qua giai trinh ty cho thiy cac gen sul3 (Phuy luc S5)
trong nghién ctru twong dong 99% véi gen sul3 cua vi khuan E. coli pVP440
(AJ459418.2), E. coli ching P528.10.99.C4 (FJ196388.1) va E. coli chung
P328.10.99.C2 (FJ196386.1). Cac khang sinh sulfonamide tir 1au da dugc st dung
nén nhiéu vi khuan khac nhau khéng véi khang sinh nhém nay da duoc bao co
(Guerra et al., 2004; Hoa et al., 2008; Soufi et al., 2011). Cho dén nay, 3 gen
sull, sul2 va sul3 lién quan co ché khang sulfonamide di duoc xac dinh (Enne et
al., 2002; Petersen and Dalsgaard, 2003; Adesoji et al., 2017). Két qua cua
nghién ciru nay cho thay hau hét cac ching vi khuan khang sulfonamide déu
mang 1 trong 3 gen sull, sul2 hodc sul3. Trong do, gen sull thuong dugc phat
hién vdi ty 1é cao hon 2 gen sul2 va sul3 1a do gen nay 1a 1 phéan trong céu trac
ctia cac integron nhom 1 (Carattoli, 2001). Két qua nay phu hop voi nghién ctru
ctia Hoa et al. (2008) cho thay ty 1¢ gen sull tir cac ao nudi tom, kénh trong thanh
phd va céc ao nudi ca ¢ Viét Nam va 1 s6 nudc chau A 1an luot 12 92%, 72% va
43%, trong khi gen sul2 (51%, 19% va 20%) va sul3 (14%, 6% va 8%). Tuy
nhién, trong nghién ctru cua Infante et al. (2005) cho thdy gen sul2 chiém ty 1¢
cao (15/20 ching, chiém 75%), ké dén 1a gen sull (7/20, chiém 35%) va sul3
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(1720 ching, chiém 5%) ¢ vi khuan E. coli dugc phan lap tir phéan tré con &
Bolivia va Peru.

Cho dén nay, gen sul2 da dugc tim thdy trén nhiéu loai vi khuan khang
sulfonamide trén thé gi6i va ty 1& xuat hién cua gen sul2 thuong thip hon gen
sull. Két qua nghién ctru ciia Adesoji et al. (2017) cho thay gen sul2 duogc xéc
dinh véi ty 18 14 27,8% trong tong s6 162 chiing vi khuan khang sulfamethoxazole
thu thap tir cac hé thdng phan phdi nudc udng & Tdy Nam Nigeria, trong khi chi
¢6 21,16% vi khuan cho két qua duong tinh v&i gen sull. Tuong tu, nghién ctru
ctia Frank et al. (2007) da xac dinh dugc gen sul2 & 72/78 ching vi khudn thudc
ho Enterobacteriaceae (E. coli, K. pneumoniae, C. freundii, Shigella spp. va
Salmonella spp.) gay bénh cho nguoi & Phap, trong khi gen sull duoc tim thiy ¢
67/78 chung. Trong khi d6, ké tir khi gen sul3 lan dau tién duoc phat hién trén
plasmid tiép hop pVP440 (kich thu6t 54 kbp) ¢ vi khuan E. coli giy bénh trén
heo & Thuy s¥ (Perreten and Patrick Boerlin, 2003) thi cho dén nay céc béo céo
thong tin vé sy hién dién ctia gen nay trén cac loai vi khuan con han ché. Grape et
al. (2003) da xac dinh gen sul3 tir 2 chung vi khuan E. coli khang sulfonamide &
Thuy Dién. Guerra et al. (2004) 1an dau tién da phat hién gen sul3 ¢ vi khudn cac
chung vi khuan Salmonella phéan 1ap tir cac loai thii nudi va cac nguén thyc pham
khac nhau & Pirc. Tuong ty, Infante et al. (2005) lan dau tién phat hién gen sul3
cta vi khuan E. coli ¢ Bolivia va Peru. Nghién ctru ciia Arabi et al. (2015) cho
thiy 3 chung vi khuan E. coli phan lap ti cac bénh vién ¢ Iran mang gen sul3.
Trong khi d6, két qua nghién ciru ciia Adesoji et al. (2017) cho thay khong co
chung vi khuan nao c6 gen sul3 trong tong sd 162/168 ching vi khuan c6 kiéu
hinh da khang thudc khang sulfamethoxazole tir cac hé théng phan phdi nuéc
ubng ¢ Tay Nam Nigeria. Ngoai ra, qua két qua tir Bang 4.11&4.12 ciing cho
thiy c6 18 ching vi khuan mang ca 2 gen sull va sul2, trong d6 vi khuan E.
ictaluri c6 7 ching va A. hydrophila c6 11 ching. Két qua nghién ctru nay phu
hop vai bao cao cia Hammerum et al. (2006), Frank et al. (2007), Kashif et al.
(2013) va Adesoji et al. (2017) cho thay sy hién dién dong thoi cta 2 gen sull va
sul2 hoic nhiéu hon 2 gen khang sulfonamide trén 1 s6 loai vi khuan. Nghién ctru
khong tim thy chung vi khuan mang gen sull va sul3 ciing nhu chung vi khuan
mang ca 2 gen sul2 va sul3.
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Hinh 4.38: Gen gacEA1 cua cac ching vi khuan A. hydrophila va E. ictaluri.

M: thang chudn 1 Kbp; giéng 1: doi chirg dm, 2-16: thir tw cdc ching A. hydrophila va E. ictaluri: 2A3,
3A3, 6A3, 10A3, 11A3, 14A3, A7A3, 20A3, 23A3, 1ED3, 4ED3, 8ED3, 12ED3, 17ED3 va 20ED3.

D 1RO e T T2 S A N N RS DNV CA Ve D Ve D VD

789 bp

Hinh 4.39: Gen sull cua cac chung vi khuan A. hydrophila va E. ictaluri.
M: thang chuan 100 bp plus; giéng 1, 2, 5 Va 6: thir t cdc ching E. ictaluri gom: 1ED3, 4ED3, 8ED3 va
12ED3; giéng 9, 11, 16, 17, 19-23: thir tw cdc ching A. hydrophila gom: 243, 343, 643, 1043, 1143,
14A3, 20A3, 23A3 va 28A3. Giéng 71&8: doi chitng am; giéng 3, 4, 10, 12, 13, 14 va 15: mdu dm tinh.

) — v — - - - 722bp

Hinh 4.40: Gen sul2 cua cac ching vi khudn A. hydrophila va E. ictaluri.
M: thang chudn 100 bp; giéng 1: doi ching dm; giéng 2-13: thir tw cdc ching A. hydrophila va E.
ictaluri: 8ED3, 12ED3, 20ED3, 21ED 4, 15ED4, 2A3, 10A3, 11A3, 28A3, 31A3.

,~8- 0 '-.’" =4

L« 790 bp

Hinh 4.41: Gen sul3 cia cac ching vi khuan A. hydrophila va E. ictaluri.
M: thang chudn 100 bp plus; giéng 1: déi chirng dm; giéng 5, 6,7, 9 va 10: mau dm tinh; giéng 2-14: thir
tu cdc chiing A. hydrophila va E. ictaluri: 143, 743, 943, 3344, 7ED3, 22ED3, 2ED4 va 29EDA4.
4.6 Sy hién dién cia cac gen khang florfenicol va tetracycline ¢ 2 loai vi

khuin
4.6.1 Sw hién dién ciia cac gen khang tetracycline & vi khuan E. ictaluri
va A. hydrophila

Két qua dién di cho thay cic gen khang tetracycline nhu tetA, tetB, tetC,
tetG, tetk va tetS da duoc phat hién & 2 loai vi khuan trén (Bang 4.14). Trong sb
cac gen tet dugc phat hién thi gen tetA (Hinh 4.42) chiém ty 18 cao nhit (66/80
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chung, chiém 82,5%, gdm 35/40 ching vi khuan A. hydrophila va 31/40 chung E.
ictaluri); ké dén 1a cac gen tetG (Hinh 4.42) (27/80 chung, chiém 33,75%, gdm
14/40 chung vi khuan A. hydrophila va 13/40 ching E. ictaluri); gen tetC (Hinh
4.41) (25/80 chung, chiém 31,25%, gém 11/40 chung vi khuan A. hydrophila va
14/40 ching E. ictaluri); tetk (Hinh 4.43) (7/80 chung, chiém 8,75%, gdbm 4/40
chung vi khuan A. hydrophila va 3/40 chung E. ictaluri) va tetB (Hinh 4.40) (7/80
chung, chiém 8,75%, gém 5/40 ching vi khuan A. hydrophila va 2/40 ching E.
ictaluri) va thap nhat 1a tetS (Hinh 4.44) (6/80 chung, chiém 7,5%, gom 2/40
chung vi khuan A. hydrophila va 4/40 ching E. ictaluri). Nhu vy, c4c gen tetD,
tetE, tetL, tetM, tetO va tet34 khong dugc phat hién ¢ cac chung A. hydrophila va
E. ictaluri trong nghién ctru nay.

Hinh 4.42: Pho dién di san pham PCR cua gen tetA ¢ cac ching vi khuan A.
hydrophila va E. ictaluri.
M: thang chudn 100 bp plus va 100 bp; giéng 1-16 thir tir cdc ching vi khudn E. ictaluri kiém tra: 1ED3,
2ED3, 3E3, 4ED3, 8E3, 10ED3, 11ED3, 13ED3, 17ED3, 20ED3, 21ED3, 22ED3, 24ED3, 25ED3 va
28DE3; giéng 17-31 thit tw cdc ching vi khudn A. hydrophila kiém tra: 1A3, 3A3, 6A3, 7A3, 10A3, 11A3,
14A3, 17A3, 19A3, 25A3, 28A3, 37A3, 38A3, 39A3 va 40A3; giéng 7: mau vi khudn am tinh véi tetd
(chiing 7E3) va giéng 32: doi chitng dm.

436 bp

Hinh 4.43: Pho dién di san pham PCR cua gen tetB ¢ cac chiing vi khuan A.
hydrophila va E. ictaluri

M: thang chud:n 100 bp plus; giéng 1: doi chitng dm; giéng 2-8 thir tw cdc ching vi khudn E. ictaluri va A.

hydrophila kiém tra lan luwot la 3ED3, 13ED3, 143, 2543, 3943, 944 va 25A44.

589 bp

Hinh 4.44: Pho dién di san pham PCR cua gen tetC ¢ cac chung vi khuan A.
hydrophila va E. ictaluri

M: thang chudn 100 bp; giéng 1-14 thir t cdc ching vi khudn E. ictaluri kiém tra: 1ED3, 5ED3, 7ED3,

20ED3, 26ED3, 28ED3, 15ED4, 28EDA4, 31EDA4, 35ED4 va 37ED4; giéng 16-28 thir tw cdc ching vi

khudn A. hydrophila kiém tra: 2A3, 4A3,17A3, 25A3, 28A3, 38A3, 1A4, 10A4, 26A4, 32A4 va 33A4; giéng

9, 26 va 27: mdu am tinh va giéng 15: mau doi chitng dm.
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645 bp

Hinh 4.45: Pho dién di san pham PCR cua gen tetG ¢ cac ching vi khuan A.
hydrophila va E. ictaluri.

M: thang chudn 100 bp; giéng 1-15 thir t cdc ching vi khudn A. hydrophila kiém tra: 2A3, 4A3, 6A3,

17A3, 23A3, 28A3, 34A3, 39A3, 5A4, 18A4, 29A4, 31A4 va 33A4; giéng 16-31 thit tw cdc ching vi khudn

E. ictaluri kiém tra: 2ED3, 4ED3, 6ED3, 8ED3, 16ED3, 2ED4, 3ED4, 14ED4, 19ED4, 27ED4, 29ED4,

31E4 va 33ED4; giéng 15 va 16: doi chitng dm; giéng 28 va 29: mau dm tinh.

Hinh 4.46: Pho dién di san pham PCR cua gen tetK & cac ching vi khudn A.
hydrophila va E. ictaluri.
M: t{zang chuan 100 bp plus; giéng 1: doi chirng am; giéng 7,8 9,12, 13, 15, va 16: thd"tu’ cdc chung vi
khuan A. hydrophilc{vé E. ictaluri: 3A3, 5A3, 17A4, 30A4, 25ED3, 28ED4 va 30ED4; giéng 2, 3, 4, 5, 6,
10, 11 va 14: cac mau am tinh.

660 bp

Hinh 4.47: Pho dién di san pham PCR cua gen tetS ¢ cac chiing vi khuan A.
hydrophila va E. ictaluri.
M: thang‘chudﬂn 100 bp; giéng 1: doi chimg am, giéng 3-8 thir tw cdc ching Vi khucanA. hydrophila va E.
ictaluri lan luot la 5A3, 22A4, 16ED3, 25ED3, 19ED4, 28ED4 va 30ED4, giéng 2: mau dm tinh.

Dic biét, qua két qua tong hop tir Bang 4.14 cho thay 1 s6 ching vi khuan A.
hydrophila va E. ictaluri c6 nhiéu hon 1 gen tet trong bd gen cta ching, cu thé
dbi voi cac ching vi khuan E. ictaluri thi ¢6 7 ching mang 2 gen tetA-C, 9 chung
mang 2 gen tetA-G, 2 ching mang 2 gen tetA-B, 3 chung mang 2 gen tetG-S, 2
chung mang 2 gen tetC-G, 2 chung mang 2 gen tetK-S va 1 chung mang 3 gen
tetA-G-S (Bang 14). DPdi voi cac chung vi khuan A. hydrophila thi cac ching
mang gen nhu sau: 4 ching mang 2 gen tetA-B, 8 chung mang 2 gen tetA-C, 10
chung mang 2 gen tetA-G, 4 chung mang 2 gen tetA-K, 1 ching mang 2 gen
tetA-S, 1 chung mang 2 gen tetB-C, 5 chung mang 2 gen tetC-G va 3 ching mang
3 gen tetA-C-G (Bang 4.14).
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Bang 4.14: Su hién dién cac gen khéang florfenicol va tetracycline ¢ cac chung vi khuan E. ictaluri va A. hydrophila.

TT  Ching Kiéu hinh khang thudc cta vi khuan Gen Gen tet tet tet tet tet tet tet tet tet tet tet (tet
vi khuan Intik. foRR A B C D E G K L ™M O S 34
1 1ED3  CFL-CTX-CHL-FFC-ENR-DOX-TET-NEO-STR- + + + -+ - - - - - - - - -
SXT
2 2ED3  AMO-CHL-FFC-ENR-TET-NEO-STR-GEN-SXT - - + - - - -+ - - - - - -
3 3ED3  CTX-FFC-ENR-TET-STR-GEN-SXT - + + o+ - - - - - - - - - -
4 4ED3  AMO-AMP-CFL-CTX-CHL-FFC-CIP-ENR-NOR- + + + - - - -+ - - - - - -
DOX-TET-NEO-GEN-SXT
5 5ED3  CFL-CTX-CHL-FFC-ENR-DOX-TET-NEO-STR- - + - -+ - - - - - - - - -
SXT
6 6ED3  AMP-CFL-CHL-FFC-CIP-ENR-NOR-TET-STR- - + - - - - -+ - - - - - -
GEN-SXT
7 7ED3  CFL-CTX-CHL-FFC-ENR-NOR-DOX-TET-NEO- + + + -+ - - - - - - - -
GEN-SXT
8 8ED3  CFL-CHL-FFC-ENR-TET-NEO-STR-SXT + - + - - - -+ - - - - - -
9 11ED3 FFC-STR-SXT + + + - - - - - - - - - - -
10 12ED3 CHL-FFC-TET-STR-NEO-SXT + + + - - - - - - - - - - -
11 13ED3 CHL-FFC-DOX-TET-STR-SXT + + + o+ - - - - - - - - - -
12 16ED3 AMO-AMP-CTX-FFC-CIP-ENR-DOX-NEO- - + - - - - -+ - - - -+ -
STR-GEN-SXT
13 17ED3 CFL-CHL-FFC-CIP-ENR-NOR-DOX-TET-NEO- + + + - - - - - - - - - - -
STR-GEN-SXT
14 20ED3 AMP-CHL-FFC- ENR-NOR-TET-NEO-S-SXT + - + -+ - - - - - - - -
15 21ED3 AMP-CHL-FFC-CIP-ENR-NOR-DOX-TET-STR- + + + - - - - - - - - - - -
GEN-SXT
16 22ED3 CHL-FFC-CIP-TET-SXT + + + - - - - - - - - - - -
17  24ED3 AMO-CFL-CHL-FFC-ENR-STR-SXT - + + - - - - - - - - - - -
18 25ED3 AMO-AMP-CTX-CHL-FFC-CIP-ENR-NOR-TET- - + - - - - - -+ - - -+ -
STR-GEN-SXT
19 26ED3 CFL-CHL-FFC-ENR-NOR-TET-STR-SXT - + - -+ - - - - - - - - -
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TT  Chung Kiéu hinh khang thudc cua vi khudn Gen Gen tet tet tet tet tet tet tet tet tet tet tet tet
vi khuan Intil loRF A B C D E G K L M O S 34
20 28ED3 CHL-FFC-ENR-TET-STR-NEO-SXT - .
21 30ED3 CTX-CHL-FFC-ENR-NOR-TET-STR-SXT - e
22 2ED4  AMP-CHL-FFC-TET-STR-GEN-SXT + - - oo oo
23  3ED4 CHL-FFC-TET-STR-SXT + o+ - - oo oo
24  6ED4  CHL-FFC-TET-STR-SXT + e
25 10ED4 CHL-FFC-ENR-TET-SXT + o+ - - oo oo
26 14ED4 CHL-FFC-CIP-ENR-NOR-TET-SXT - o+ - - oo oo
27 15ED4 CHL-FFC-TET-STR-SXT + e
28 17ED4 AMP-CHL-FFC-CIP-ENR-NOR-DOX-TET-STR- + o+ - - oo oo
SXT
29 19ED4 CFL-CTX-CHL-FFC-CIP-ENR-NOR-TET-STR- + e
GEN-SXT
30 25ED4 CHL-FFC-ENR-NOR-TET-STR-GEN-SXT + ; - ..o
31 26ED4 CHL-FFC-CIP-ENR-NOR-TET-NEO-STR-SXT + o+ - - oo oo
32 27ED4 AMP-CTX-CHL-FFC- CIP-ENR-NOR-TET-GEN- - + e
SXT
33 28ED4 CHL-FFC-CIP-ENR-NOR-TET-STR-GEN-SXT - + - - - + - - -+
34 29ED4 AMP-CTX-CHL-FFC-CIP-ENR-NOR-TET-NEO- + o+ - - oo oo
GEN-SXT
35 30ED4 AMO-CFL-CHL-FFC-CIP-ENR-NOR-DOX-TET- - + - - - - + - - -+
NEO-GEN-SXT
36 31ED4 AMO-CTX-CHL-FFC-ENR-TET-NEO-GEN-SXT - - e
37 32ED4 CHL-FFC-CIP-TET-STR-GEN-SXT + o+ - - - - - .o
38 33ED4 CHL-FFC-TET-NEO-STR-GEN-SXT + o+ - - oo
39 35ED4 CHL-FFC- ENR-NOR-DOX-TET-SXT - e
40 37ED4 CHL-FFC-CIP-TET-STR-SXT - e
41  1A3  AMP-AMO-CFL-CTX-CHL-FFC-TET-SXT + e
42 2A3  AMP-AMO-CFL-TET-NEO-SXT + - e
43  3A3  AMP-AMO-CFL-CHL-FFC-TET-NEO-SXT + + o+ - - - + - - oo
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TT  Chung Kiéu hinh khang thudc cua vi khudn Gen Gen tet tet tet tet tet tet tet tet tet tet tet tet
vi khuan Intil loRF A B C D E G K L M O S 34
44 4A3  AMP-AML-CL-TE-CN-SXT - - - -+ - -+ -
45  5A3  AMP-AML-CL-C-FFC-TE-CN-SXT - + - - - o - - .
46  6A3  AMP-AMO-CFL- TET-NEO-SXT + - - .o oL
47  7A3  AMP-AMO-CFL-CHL-FFC-TET-SXT + + o+ - - o L
48  10A3  AMP-AMO-CFL-CHL-FFC- TET-NEO-SXT + o+ - - oo
49  11A3  AMP-AMO-CFL-FFC-TET-SXT + o+ - .. ..
50 14A3  AMP-AMO-CFL- CHL-FFC-CIP-ENR-NOR- + S ..o
DOX-TET-NEO-GEN-SXT
51  17A3  AMP-AMO-CFL-CHL-FFC-TET-NEO-SXT + + .
52  19A3  AMP-AMO-CFL-FFC-TET-SXT + L ..o
53  20A3 AMP-AMO-CFL-CHL-TET-STR-SXT + ; - oo
54  23A3  AMP-AMO-CFL-CHL-TET-SXT + - - .o Lo
55 25A3  AMP-AMO-CFL-FFC-SXT + o+ 4+ - oo
56 28A3 AMP-AMO-CFL-FFC-TET-SXT + o+ -+ - oo o
57 31A3  AMP-AMO-CFL- TET-SXT + ; .o oo
58  34A4  AMP-AMO-CFL-CHL-CIP-ENR-NOR-TET- + - - .o oL
NEO-GEN-SXT
59 37A4 AMP-AMO-CFL-FFC-ENR-DOX-TET-SXT + .
60 38A4 AMP-AMO-CFL-CHL-FFC-NOR-TET-SXT + + o+ - ..o
61  39A3 AMP-AMO-CFL-FFC-TET-SXT + + -+ . Lo+
62  40A3  AMP-AMO-CFL-FFC-TET-NEO-SXT + .
63 1A4  AMP-AMO-CFL-TET-SXT + - - oo
64 2A4  AMP-AMO-CFL-CTX-FFC-TET-NEO-STR- + ..o
GEN-SXT
65 5A4  AMP-AMO-CFL-TET-NEO-SXT + - - .o oo
66 9A4  AMP-AMO-CFL-CHL-FFC-ENR-NOR-TET- + o+ ..o
NEO-SXT
67 10A4 AMP-AMO-CFL-CHL-FFC-ENR-TET-NEO-SXT + o+ - .o
68 13A4 AMP-AMP-CFL-TET-NEO-SXT + - - .o Lo
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TT  Chung Kiéu hinh khang thudc cua vi khudn Gen Gen tet tet tet tet tet tet tet tet tet tet tet tet
vi khudn Intil foRR A B C D E G K L M O S 34
69 17A4 AMP-AMP-CFL-CHL-FFC-TET-NEO-SXT + + o+ - - - - s
70 18A4  AMP-AMO-CFL-NEO-SXT + - e
71 22A4  AMP-AMO-CFL-CHL-FFC-TET-NEO-SXT + e
72 23A4  AMP-AMO-CFL-FFC-TET-SXT + o+ - - oo
73 25A4  AMP-AMO-CFL-FFC-TET-NEO-GEN-SXT + e
74  26A4  AMP-AMO-CFL-FFC-TET-SXT + o+ -+ oo oo
75 28A4  AMP-AMO-CFL-CHL-FFC-TET-NEO-STR- + o+ - - oo oo
NEO-SXT
76  29A4  AMP-AMO-CFL-FFC-DOX-TET-NEO-SXT + o+ - - oo oo
77  30A4 AMP-AMO-CFL-CIP-NOR-TET-NEO-STR-GEN-  + - e
SXT
78  31A4  AMP-AMO-CFL-FFC-TET-NEO-GEN-SXT + o+ - - oo oo
79  32A4  AMP-AMO-CFL-CHL-FFC-NOR- TET-NEO- + o+ -+ oo oo
STR-GEN-SXT
80 33A4 AMP-AMO-CFL-TET-NEO-STR-GEN-SXT + - -+ ..o
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Ngoai ra, dé xac dinh lai tinh chinh xac ciia phan tng PCR thi nghién ciru
chon 1 s6 mau duong tinh v6i CAc tetA, tetB, tetC, tetG, tetK va tetS tir 2 104 Vi
khuan E. ictaluri va A. hydrophila dé giai trinh tu (Phu luc S7). Két qua Blast trén
co s dit liéu NCBI cho thay trinh ty ctia cac gen tetA (Phu luc S7A) trong nghién
ctru twong dong 98-99% vai gen tetA gen cua vi khuan V. cholerae V21 (NG
048155.1) va P. aeruginosa RP4 (NG 048148.1). Gen tetB (Phu luc S7B) tuong
dong 98-99% voi gen tetB cua vi khuan Clostridium perfringens (AY304476.1).
Gen tetC (Phu luc S7C) twong dong 98-100% voi gen tetC cua vi khuan Yersinia
ruckeri chung Y9 (KY001929.1), Chlamydia suis R27 (NGO048178.1), A.
salmonicida pRAS3.2 (NG 048177.1), S. enterica subsp. enterica serovar
Typhimurium R46 (NG 048175.1) va vi khuan Francisella tularensis LVS pOM1
(NG 048174.1). Gen tetG (Phu lyc S7D) twong dong 96-100% véi gen tetG cua vi
khuan Pseudomonas sp. plasmid pPSTG1 (AF133139.1), Brevundimonas sp. PB-
P1-8 (DQ910312.1) va vi khuan Ochrobactrum sp. LM2-P1-53 (EF055280.1).
Gen tetK (Phu lyc S7E) tuong dong 98-99% vai gen tetK cia vi khuan S. aureus
pT181 (NG 048200.1), Nocardia seriolae (AB511891.1), Mycobacterium
fortuitum (S74032.1), Prevotella intermedia chung 345.2M (KX034800.1), S.
hominis (KX098501.1), S. xylosus (KX098500.1), S. epidermidis ( KX098499.1)
va vi khuan S. lugdunensis ( KX098498.1) va gen tetS (Phu lyc S7F) twong dong
99-100% v&i gen tetS cua vi khuin Lactococcus garvieae pKL0018 (NG
048277.1), Streptococcus thermophilus E2 (NG 048276.1), Streptococcus
intermedius (NG 048275.1), Lactococcus lactis subsp. lactis K214 pK214 (NG
048274.1), Listeria monocytogenes (NG 048273.1) va vi khuan Enterococcus
faecalis chuing WBH16 (JN980097.1).

TET thudc nhom khang sinh phé rong, dugc sir dung phd bién trong linh
vuc tha y va NTTS ¢ nhiéu nudc trén thé gidi, bao gom Viét Nam dé kiém soat
cac ngudn bénh do vi khuan (Smith et al., 1994; Schwarz et al., 2001; Miranda et
al., 2003). Do d6, nhiéu nghién ctru cho thiy vi khuan da khang véi nhiéu loai
khang sinh nhom nay (Boerlin et al., 2005; Costa et al., 2008; Van et al., 2007,
2008). Nhiéu gen tet mi héa cho cac loai protein tham gia vao cac co ché dé
khéang tetracycline cua vi khuan da duoc xac dinh. Hién tai, c6 hon 40 gen khang
TET da duoc xac dinh va giai trinh tu (Chopra et al., 2001; Roberts, 2005; Brown
et al., 2008). Tuy nhién, 3 trong s6 cac gen khang TET thudng gip nhat 14 tetA,
tetB va tetC (Roberts, 2005).

O vi khuan E. ictaluri, céc théng tin vé gen khang TET cua vi khuan nay
trén thé gigi va & Viét Nam con rat han ché. Trong nghién ctru nay, cac gen tetA,
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https://www.ncbi.nlm.nih.gov/nucleotide/252972519?report=genbank&log$=nuclalign&blast_rank=66&RID=GUD3YH8P014
https://www.ncbi.nlm.nih.gov/nucleotide/693736?report=genbank&log$=nuclalign&blast_rank=71&RID=GUD3YH8P014
https://www.ncbi.nlm.nih.gov/nucleotide/1025017440?report=genbank&log$=nuclalign&blast_rank=72&RID=GUD3YH8P014
https://www.ncbi.nlm.nih.gov/nucleotide/1124070642?report=genbank&log$=nuclalign&blast_rank=73&RID=GUD3YH8P014
https://www.ncbi.nlm.nih.gov/nucleotide/1124070640?report=genbank&log$=nuclalign&blast_rank=74&RID=GUD3YH8P014
https://www.ncbi.nlm.nih.gov/nucleotide/1124070637?report=genbank&log$=nuclalign&blast_rank=75&RID=GUD3YH8P014
https://www.ncbi.nlm.nih.gov/nucleotide/1124070635?report=genbank&log$=nuclalign&blast_rank=76&RID=GUD3YH8P014
https://www.ncbi.nlm.nih.gov/nucleotide/1035502426?report=genbank&log$=nuclalign&blast_rank=4&RID=GUFFZUKP014
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https://www.ncbi.nlm.nih.gov/nucleotide/1035502423?report=genbank&log$=nuclalign&blast_rank=7&RID=GUFFZUKP014
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tetB, tetC, tetG, tetK va tetS da duoc phat hién & 2 loai vi khuén trén (Bang 4.14).
Trong s6 cac gen tet dugc phét hién thi tetA chiém ty I& cao nhat (82,5%). Su
hién dién cua gen tetA ma hoa cho co ché bom ddy trong co ché khang TET cua
vi khuan di duogc nhiéu tac gia bao cao (Miranda et al., 2003; Dang et al., 2007;
Balassiano et al., 2007; Agerse and Sandvang, 2005; Chenia and Vietze, 2012).
Nghién ctru cia Dung et al. (2009) ciing chi phat hién duoc gen tetA trong s 8
chung vi khuén E. ictaluri khang tetracycline phan l4p tir c4 tra bénh gan thin mu
& DBSCL. Pic biét, gen tetA trong nghién ciru trén 1a gen nam trén plasmid
khong twong hop nhém K (incK). O Uc, nghién ctru ctia Akinbowale et al. (2007)
cho thdy vi khuan E. tarda cling c6 mang cac gen tetA va tetM. Trong khi do,
nghién ctru cua Jun et al. (2004) cho thiy ngoai tetB va tetG thi tetA va tetD 12 2
kiéu gen xuat hién nhiéu nhat ¢ vi khuan E. tarda phan 1ap tir cac trai nudi ca o
Han Quéc véi ty 18 1an luot 1a 55% va 45% va day 1a 2 tet ludn ludn hién dién
trén cac plasmid di dong (mobile plasmid). Tuong ty véi nghién ctru nay, Sun et
al. (2009) ciing phat hién tetA ¢ vi khuan E. tarda nam trén plasmid tiép hop
(conjugative plasmid) va chung c6 thé truyén sang vi khuan Pseudomonas sp. va
E. coli.

Theo Boerlin et al. (2005) thi da s6 cac ching vi khuan E. coli phan lap tir
heo ti€u chay tai Canada c6 mang cac gen khang tetracycline véi ty 1¢ nhu sau
tetA (89%), tetB (12%) va tetC (1%). Ngoai ra, cac gen tetA, tetB va tetC ciing
duogc tim thay ¢ cac chung vi khuan E. coli dugc phan 1ap tir cac ngudn khac nhu
cho, meo (Costa et al., 2008) va trén ca (Van et al., 2008). Tuy nhién, gen tetA
trén vi khuan Aeromonas trong NTTS con it cong trinh nghién cau (Jacobs and
Chenia, 2007; Akinbowale et al., 2007), dic biét 1a trén c4 tra nudi & Viét Nam. O
MY, nghién ctru cia DePaola et al. (1988) cho thiy 35% vi khuan A. hydrophila
khang oxytetracycline mang tetA. Tuong tu nghién cru nay, nghién ctu cia
Akinbowale et al. (2007) ¢ Uc ciing cho thay cac vi khuan Aeromonas sp., A.
hydrophila, A. veronii spp. sobria va A. hydrophila spp. dhakensis ciing mang
gen tetA. Trén ca hdi & Pan Mach, cac vi khuan thudc giéng Aeromonas duoc
phan 1ap ciing c6 su hién dién cta gen tetA hodc gen tetE (Schmidt et al., 2001a).

Trong nghién cru ndy, két qua khao sat bude dau cho thiy cac gen tet nhu
tetD, tetE, tetL, tetM, tetO va tet34 khong dugc phat hién & cac ching A.
hydrophila va E. ictaluri khang TET dugc kiém tra. Tuy nhién, nhiéu nghién ciru
cho thdy su da dang va phong phu cila cdc gen ndy trén nhiéu loai vi khuan trong
tu nhién (Aarestrup et al., 2000; Chee-Sanford et al., 2001; Schmidt et al., 2001a;
Jun et al., 2004; Dang et al., 2007; Chenia and Vietze, 2012; Ryu et al., 2012).
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Nghién ctru ciia DePaola et al. (1988) da xac dinh gen tetD hoac tetE tur cac loai
vi khuan Gram 4m trén c4 da tron khang v6i TET. Theo Furushita et al. (2003) va
Nawaz et al. (2006, 2008) thi phan 16n cac vi khuan khang TET phan lap tir ca
thu (tuna) va ca da tron chira gen tetB. Cac gen tetB, tetD, tetE hoac tetM con
dugc tim thay trén vi khuan Vibrio phan 1ap tir nude nuoi hai san & Trung Qudc
(Dang et al., 2009). Tuong tw, nghién ctru cua Nawaz et al. (2012) cho thay vi
khuan Klebsiella spp. phan 1ap tir tdm nhép khau ctua Thai Lan mang nhiéu gen
tetB (92%) hon so vai gen tetD (43%). Nghién ctru su da dang cua cac gen khang
tetracycline trén vi khuan tir cac ngudn NTTS ¢ Uc cta Akinbowale et al. (2007)
cho thdy gen tetM hién dién pho bién nhit (50%), ké dén 1a cac gen tetE, tetA va
tetD vdi ty 1& xudt hién lan luot 13 45%, 35% va 15%.

4.6.2 Sy hi¢n dién ciia cic gen khang florfenicol & vi khuan E. ictaluri va
A. hydrophila

Sy hién dién cua cac gen khang florfenicol (floR gene) ¢ vi khuan E. ictaluri
va A. hydrophila ciing dugc xac dinh bang k¥ thuat PCR véi cap moi dic hiéu
duge trinh bay ¢ Bang 3.3. Két qua dién di cho thdy 100% (29/29) chung vi
khuan A. hydrophila c6 kiéu hinh khang florfenicol cho phan tmg dwong tinh véi
gen floR khi xuat hién vach ADN & kich thudc 1a 215 bp (Hinh 4.48). Trong khi
d6, cac ching vi khuan nhay véi florfenicol (11/40 chung, chiém 27,50%) thi
khong phat hién san pham PCR sau khi dién di trén gel agarose. Dbi véi cac
chung vi khuan E. ictaluri thi qua két qua PCR cho thay ty 18 vi khuan c6 su hién
dién céc gen floR (Hinh 4.48) cao hon vi khuan A. hydrophila véi 35/40 ching
duong tinh (chiém ty 1& 87,5%). Theo Singer et al. (2004) thi c6 mdi twong quan
giita kiéu hinh va kiéu gen khang florfenicol ¢ vi khuan E. coli. Tuy nhién, két
qua cta nghién ctru ndy cho thdy c¢6 5/40 chung vi khuan E. ictaluri khang véi
florfenicol nhung cho két qua 4m tinh v&i gen floR trong phan tng PCR. Két qua
nay co thé giai thich 1a ngoai gen floR da biét thi c6 thé & cac ching vi khuan
trong nghién ctru ndy mang gen khang florfenicol khac. Cho dén nay, ngoai gen
floR thi 2 gen khang florfenicol khéc 1a cfr va fexA da dugc phat hién ¢ vi khuan
Staphylococcus lentus va S. sciuri (Schwarz et al., 2000; Kehrenberg and
Schwarz, 2004). Do d6, cac nghién ciru tiép theo can thyc hién dé 1am sang t6 van
dé nay. Tuong tu, cac chung E. ictaluri nhay véi florfenicol thi gen floR khéng
dugc khuéch dai bang ky thuat PCR. Ngoai ra, dé xac dinh lai tinh chinh x4c cta
phan tmg PCR thi nghién ciru chon 2 miu dwong tinh véi gen floR tir vi khuan E.
ictaluri va A. hydrophila dé giai trinh ty (Phy luc S8). Két qua Blast trén co so dit
liéu NCBI cho thdy trinh tir ctia cac gen floR trong nghién ctru twong dong 98-
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99% véi gen floR cta vi khuan E. coli AR060302 (NG 047878.1), Pasteurella
multocida pCCK1900 (NG 047873.1), K. pneumoniae R55 (NG 047865.1), V.
cholerae MO10 (NG 047864.1), Bordetella bronchiseptica (NG 047873.1) va
Bibersteinia trehalosi pCCK13698 (NG 047871.1).

215 bp

Hinh 4.48: Pho dién di san pham PCR cua gen khang florfenicol ¢ vi khuan E.
ictaluri va A. hydrophila.
M: thang chudn 100 bp plus; giéng 1-15: thir tw cdc ching vi khudn E. ictaluri: 1ED3, 3ED3, 4ED3,
5ED3, 6ED3, 7ED3, 12ED3, 13ED3, 16ED3, 17ED3, 22ED3, 24ED3, 25ED3, 26ED3, 28ED3 va 30ED3.
Giéng 16-31: thir tw c&c ching vi khudn A. hydrophila: 1A3, 3A3, 5A3, 7A3, 10A3, 11A3, 14A3, 17A3,
19A3, 25A3, 28A3, 37A3, 38A3, 39A3 va 40A3.

Cho dén nay, gen floR it dugc nghién ctru trong NTTS va trén cac méi
truong ty nhién (Dang et al., 2007). Hién tai, hau hét cac nghién ctru vé gen floR
déu tap trung vao vi khuan E. coli va 1 s vi khuan khac (Kim and Aoki, 1996;
Briggs and Fratamico, 1999; Bolton et al., 1999; Keyes et al., 2000; Doublet et
al., 2005; Blickwede and Schwarz, 2004; Kuo et al., 2009; Kadlec et al., 2008;
Fernandez-Alarcon et al. (2010). Lan dau tién trong nghién ctu nay, gen floR
dugc tim thiy & vi khuan A. hydrophila va E. ictaluri giy bénh trén cé tra &
DBSCL. Tuy nhién, sy hién dién ctia gen floR & A. hydrophila thép hon vi khuéan
E. ictaluri (Bang 4.14). Nghién ctru gan day ctia Dang et al. (2007) trén vi khuan
thudc cac loai Vibrio va Pseudoalteromos khang oxytetracycline tir mdi truong
nuoi hai san ¢ Trung Qudc, tic gia da tim thay su hién dién cia cac gen floR ¢ 1
sd chung cua 2 loai vi khuan nay. Nghién ctru cia Gordon et al. (2008) ciing tim
thdy gen floR & vi khuan A. bestiarum va gen nay lién két véi cac gen khang TET.
Mot nghién ctru khac gan ddy cua Fernandez-Alarcon et al. (2010) ciing phat hién
gen floR tir nhiéu loai vi khuan hinh que, Gram a4m khéac nhau phan lap tir cac trai
nudi ca hdi nude ngot & Chile. Nghién ciru cua Tire and Alp (2016) ciing di xéac
dinh gen floR & vi khuan Vibrio fluvialis va Lactococcus garvieae giy bénh trén
¢4 hoi & Tho Nhi Ky.

4.7 Sw hién dién ciia cic plasmid & vi khuan E. ictaluri va A. hydrophila

4.7.1 Sw hién dién ciia cac plasmid & vi khuan E. ictaluri

24 chung vi khuan E. ictaluri dwong tinh véi cac integron nhém 1 ciing dugc
khao sat sy hi¢n dién cua cac plasmid. Két qua dién di cho théy 20/24 chung
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(chiém 83,33%) trong té bao cta ching déu c6 2 plasmid véi kich thuéc khoang 4
kbp va 5 kbp (Hinh 4.49) va chi c6 4/24 (chiém 16,67%) chung trong té bao cua
chung ciing ¢6 2 plasmid nhung véi kich thude 16n hon, khoang 5 kbp va 6 kbp
(Hinh 4.49). S6 luong va kich thuéc cia cac plasmid & cac chung vi khuan E.
ictaluri duoc trinh bay chi tiét & Bang 4.15.

W == B o e 5. 6 T 8 S A1)

Hinh 4.49: Két qua dién di plasmid cac ching vi khuan E. ictaluri.

M: thang chudn HyperLadder™ 1kb; giéng 1-11: thir tr cdc ching E. ictaluri 1a 1ED3, 4ED3, 7ED3,
8ED3, 11ED3, 12ED3, 13ED3, 17ED3, 20ED3, 21ED3 va 22ED3.

Nghién ctru plasmid cua vi khuan E. ictaluri da duoc 1 sb tac gia dé cap
trudc day (Speyerer and Boyle, 1987; Newton et al., 1988; Reid and Boyle, 1989;
Lobb et al., 1993; Bartie et al., 2012). Nhin chung, hau hét cac bao céo cho thay
vi khuan E. ictaluri thuong c6 plasmid c6 kich thudc nhé hon 10 kbp (Abbott and
Janda, 2006). Két qua khao sat cac chung vi khuan E. ictaluri trong nghién ctru
nay ciing cho thay kich thuéc plasmid vi khuan dao dong tir 4-6 kbp va da s céc
chung phén 1ap ¢ 2 plasmid trong té bao ciia chung (Lobb and Rhoades, 1987;
Fernandez et al., 2001). Nghién ctru ctia Hawke et al. (2013) cho thiy vi khuén E.
ictaluri phan 1ap tir ca ngua van (Danio rerio) 3,5 va 4,0 kbp (6 ching) va 4,0-4,5
Kbp (7 ching). Tuwong tu, két qua nghién ctru ciia Suanyuk et al. (2014) cho thay
cac ching vi khuan E. ictaluri phan lap tir loai ca lai giita loai Clarias
macrocephalus (Gunther) va Clarias gariepinus (Burchell) cling ¢6 2 plamid véi
kich thudc 1a 4,0 kbp va 5,6 kbp trong té bao ctia chung.

4.7.2 Sy hi¢n di¢n ciia cic plasmid & vi khuan A. hydrophila

Tuong tu, két qua dién di plasmid ciia 38 chung vi khuan A. hydrophila
duong tinh véi cac integron nhom 1 cho thiy da phan cac chung vi khuan A.
hydrophila duoc kiém tra c6 2 plasmid trong té bao cua chung (20/38 ching,
chiém 52,63%) (Bang 4.16 va Hinh 4.50), ké dén 1a cac ching ¢6 3 plasmid trong
té bao (8/38 ching, chiém 21,05%), c6 6/38 chung (chiém 15,79%) c6 1 plasmid
va 4/38 chung (chiém 10,53%) c6 4 plasmid trong té bao (Bang 4.16 va Hinh
4.50). Ngoai ra, qua Hinh 4.50 cho thay hau hét cac chung A. hydrophila trong
nghién ciru déu c6 plasmid véi kich thudc 16n hon 10 kbp. Tuy nhién, ciing c6 1
s6 chung vi khuan nhu 3A3, 23A3, 10A4, 18A4, 25A4 c6 kich thude rat nho véi
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trong lugng khoang 2,5 kbp va 4 kbp (Hinh 4.50). S6 luong va kich thudc cta cac
plasmid & cac ching vi khuan A. hydrophila dugc trinh bay chi tiét & Bang 4.16.
Bang 4.15: S6 luong va kich thudc plasmid & cac ching vi khuan E. ictaluri

Sihlglrll fén Kiéu hinh khang thudc ctia vi khuan lsli')qng ;Sp ~5 ;k?p

1ED3 CFL-CTX-CHL-FFC-ENR-DOX-TET-NEO- 2 X
STR-SXT

4ED3 AMO-AMP-CFL-CTX-CHL-FFC-CIP-ENR- 2

NOR-DOX-TET-NEO-GEN-SXT

7ED3 CFL-CTX-CHL-FFC-ENR-NOR-DOX-TET-
NEO-GEN-SXT

8ED3 CFL-CHL-FFC-ENR- TET-NEO-STR-SXT

11ED3 FFC-STR-SXT

12ED3 CHL-FFC-TET-STR-NEO-SXT

13ED3 CHL-FFC-DOX-TET-STR-SXT

17ED3 CFL-CHL-FFC-CIP-ENR-NOR-DOX-TET-
NEO-STR-GEN-SXT

N

DN NN
X X XXXXX X X

kbp
X
X
X
X
X
X
X
X
20ED3 AMP-CHL-FFC- ENR-NOR- TET-NEO-S- 2 X
SXT
21ED3 AMP-CHL-FFC-CIP-ENR-NOR-DOX-TET- 2 X
STR-GEN-SXT
22ED3 CHL-FFC-CIP-TET-SXT 2 X X
2ED4 AMP-CHL-FFC-TET-STR-GEN-SXT 2 X X
3ED4 CHL-FFC-TET-STR-SXT 2 X X
6ED4 CHL-FFC-TET-STR-SXT 2 X X
10EDA4 CHL-FFC-ENR-TET-SXT 2 X X
15ED4 CHL-FFC-TET-STR-SXT 2 X X
17EDA4 AMP-CHL-FFC-CIP-ENR-NOR-DOX-TET- 2 X X
STR-SXT
19ED4 CFL-CTX-CHL-FFC-CIP-ENR-NOR-TET- 2 X X
STR-GEN-SXT
25ED4 CHL-FFC-ENR-NOR-TET-STR-GEN-SXT 2 X X
26ED4 CHL-FFC-CIP-ENR-NOR-TET-NEO-STR- 2 X X
SXT
29ED4 AMP-CTX-CHL-FFC-CIP-ENR-NOR-TET- 2 X X
NEO-GEN-SXT
32ED4 CHL-FFC-CIP-TET-STR-GEN-SXT 2 X X
33ED4 CHL-FFC-TET-NEO-STR-GEN-SXT 2 X X
35ED4 CHL-FFC- ENR-NOR-DOX-TET-SXT 2 X X

138



S

Hinh 4.50: Két qua dién di plasmid cac ching vi khuan A. hydrophila.
M: thang chudn HyperLadder™ 1kb; gié}?g 2-11: thir tw cdc chung A. hydrophila la 143, 243, 343,
0A3, 743, 1043, 1143, 1443, 1743 va 1943, giéng 1: doi ching am.

Nhu viy, qua cac két qua trén cho thay kich thude plasmid ctia cac ching vi
khuan A. hydrophila trong nghién ctru phit hop véi cac nghién ctru trude day cua
nhiéu tac gia (Shome et al., 2001; Majumdar et al., 2007; Younes et al., 2015).
Tuy nhién, kich thuéc plasmid cia cac ching vi khuan A. hydrophila trong
nghién ctru nay thi nhé hon so véi kich thudce ctua cac plasmid da duge bdo céo
trude ddy. Majumdar et al. (2006) di phéan 1ap cac chung vi khuan A. hydrophila
tir ca tré (Clarias batrachus) & An D6 bi hoi ching 16 loét (ulcerative disease
syndrome, UDS) c6 plasmid trong té bao voi kich thude 1a 21 kbp. Ngoai ra,
chung A. hydrophila 646 ciing mang 2 plasmid c6 kinh thuéc nhé 1a 1,5 va 1,9
Kbp. Két qua phan lap vi khuan A. hydrophila tir cic mau nuéc ciia Abulhamd
(2009) cho thay vi khuin c6 plasmid 16n hon véi kich thuéc dao dong tir 1,5 kbp
dén 16,0 kbp. Tuong tu, nghién ctru ciia Das et al. (2009) cho thiy cac chung vi
khuan Aeromonas phan 1ap tir ca Katla (Catla catla), Mrigel (Cirrhinus mrigala)
and Punti (Puntius sp.) bi bénh 16 loét (epizootic ulcerative syndrome, EUS) ¢ An
Do c6 plasmid dao dong tir 23 dén 64 kbp, trong d6 phd bién 1a cac plasmid co
kich thuéc 23 kbp. Nghién ctru cua Zaky et al. (2010) cho thay hau hét cac ching
A. hydrophila phan 1ap ¢ Ai Cap c6 kich thudc nhé hon 2,2-4,0 kbp. Tuong tu,
nghién ctru cia Ngoci et al. (2012) cho thdy hau hét cac ching vi khuan A.
hydrophila da khang thudc phan lap & Kenya cé kich thudc 1a 21 kbp. Nghién
ctru ctia Tipmongkolsilp et al. (2012) da phat hién plasmid pR148 da khang thudc
tir ca r6 phi O. niloticus & Thai Lan c6 kich thudc rat 16n (165 kbp). Bao céo cua
Younes et al. (2015) cho thay cac chung A. hydrophila phan lap tir ca ro phi O.
niloticus co6 3 plasmid véi kich thuée 1a 2,7 kbp, 5,8 kbp va 14 kbp.
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Bang 4.16: S6 lugng va kich thudc plasmid ¢ cac chung vi khuan A. hydrophila

Chung Kiéu hinh khang thudc ciia vi khuan S6 2-4 5-8 >10
vi khuan lugng kbp kbp kpb
1A3 AMP-AMO-CFL-CTX-CHL-FFC-TET-SXT 3 X X
2A3 AMP-AMO-CFL-TET-NEO-SXT 2 X X
3A3 AMP-AMO-CFL-CHL-FFC-TET-NEO-SXT 3 X X
6A3 AMP-AMO-CFL- TET-NEO-SXT 1 X
7A3 AMP-AMO-CFL-CHL-FFC-TET-SXT 2 X X
10A3  AMP-AMO-CFL-CHL-FFC- TET-NEO-SXT 2 X X
11A3  AMP-AMO-CFL-FFC-TET-SXT 3 X X
14A3  AMP-AMO-CFL- CHL-FFC-CIP-ENR-NOR-DOX-TET- 3 X X
NEO-GEN-SXT
17A3  AMP-AMO-CFL-CHL-FFC-TET-NEO-SXT 2 X X
19A3  AMP-AMO-CFL-FFC-TET-SXT 2 X X
20A3  AMP-AMO-CFL-CHL-TET-STR-SXT 1 X
23A3  AMP-AMO-CFL-CHL-TET-SXT 4 X X X
25A3  AMP-AMO-CFL-FFC-SXT 3 X X
28A3  AMP-AMO-CFL-FFC-TET-SXT 2 X
31A3  AMP-AMO-CFL- TET-SXT 2 X
34A3  AMP-AMO-CFL-CHL- CIP-ENR-NOR-TET-NEO-GEN- 2 X X
SXT
37A3  AMP-AMO-CFL-FFC-ENR-DOX-TET-SXT 2 X X
38A3  AMP-AMO-CFL-CHL-FFC-NOR-TET-SXT 2 X X
39A3  AMP-AMO-CFL-FFC-TET-SXT 2 X X
40A3  AMP-AMO-CFL-FFC-TET-NEO-SXT 2 X X
1A4 AMP-AMO-CFL-TET-SXT 2 X X
2A4 AMP-AMO-CFL-CTX-FFC-TET-NEO-STR-GEN-SXT 3 X X
5A4 AMP-AMO-CFL-TET-NEO-SXT 2 X X
9A4 AMP-AMO-CFL-CHL-FFC-ENR-NOR-TET-NEO-SXT 2 X X
10A4  AMP-AMO-CFL-CHL-FFC-ENR-TET-NEO-SXT 4 X X X
13A4  AMP-AMP-CFL-TET-NEO-SXT 2 X X
17A4  AMP-AMP-CFL-CHL-FFC-TET-NEO-SXT 3 X X
18A4  AMP-AMO-CFL-NEO-SXT 4 X X X
22A4  AMP-AMO-CFL-CHL-FFC-TET-NEO-SXT 1 X
23A4  AMP-AMO-CFL-FFC-TET-SXT 1 X
25A4  AMP-AMO-CFL-FFC-TET-NEO-GEN-SXT 4 X X X
26A4  AMP-AMO-CFL-FFC-TET-SXT 1 X
28A4  AMP-AMO-CFL-CHL-FFC-TET-NEO-STR-NEO-SXT 1 X
29A4  AMP-AMO-CFL-FFC-DOX-TET-NEO-SXT 2 X X
30A4  AMP-AMO-CFL-CIP-NOR-TET-NEO-STR-GEN-SXT 2 X X
31A4  AMP-AMO-CFL-FFC-TET-NEO-GEN-SXT 3 X X
32A4  AMP-AMO-CFL-CHL-FFC-NOR-TET-NEO-STR-GEN- 2 X X
SXT
33A4  AMP-AMO-CFL-TET-NEO-STR-GEN-SXT 2 X X
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4.8 Két qua thi nghiém khao sit kha ning tiép hop va trao doi gen
khang thudc ciia cac vi khuin

Két qua thi nghiém cho thiy 2 chung vi khuan A. hydrophila va E. ictaluri
dugc chon khao sat c6 kha nang tiép hop va truyén gen khang thudc sang vi
khuén E. coli (Hinh 4.51A). Két qua kiém tra khang sinh d6 2 ching E. coli nhan
gen khang thudc sau khi tiép hop cho thdy 2 chung nay khang vé6i cac khang sinh
tir vi khudn cho gen khang thubc (Bang 4.17). Ngoai ra, 2 ching vi khuan nhan
gen khang thudc sau khi tiép hop duogc kiém tra su hién dién cua cac plasmid va
integron nhém 1. Két qua cho thay vi khudn cho két qua dwong tinh véi integron
nhém 1 (Hinh 4.51E&F) va xuit hién cac plasmid tir vi khuan cho gen khang
thudc (Hinh 4.51C&D).

Trong khi d6, két qua thi nghiém tiép hop gilta cac ching vi khuan E.
ictaluri va A. hydrophila cho thiy gitta cac chung vi khuan A. hydrophila va E.
ictaluri khong c6 kha ning tiép hop va truyén gen khang thudc cho nhau. Céc
ching nhan gen khang thudc sau khi tiép hop khong thé phat trién trén moi
truong chon loc (c6 bd sung khang sinh TET) ma chi ¢6 vi khudn cho gen khang
thudc phat trién. Ngoai ra, két qua PCR kiém tra cac gen tet thi vi khuan nhan gen
khang thudc ciling cho két qua am tinh. Nghién ctru cua Bello-Lo6pez et al. (2012)
cho thay c6 nhiéu yéu t6 anh hudng dén qua trinh tiép hop nhu giita té bao cho va
nhan khong nhan biét nhau (cell recognition), sy khong twong hop gita chiung
(incompatibility), hién twong loai trir bé mit (surface exclusion) va qua trinh cat
gidi han gidi cia ADN dén xdy ra trong té bao nhan (restriction of incoming
DNA). Do d6 cac nghién ctru tiép theo can dugc thuc hién hién dé lam sang to
van dé nay.

Theo Nikaido (2009) thi cic plasmid dugc xem 1a nhan té quan trong dan
dén hién tuong da khang thudc & vi khudn do chiing mang cac gen ma héa cho
viéc khang lai nhiéu loai khang sinh nhu B-lactam, macrolide, aminoglycoside,
TET, SXT va phenicol. Hién twong khang thubc thong qua plasmid (plasmid-
mediated antibiotic resistance) lan dau tién duogc phat hi¢n trén vi khuan A.
salmonicida (Aoki et al., 1971a) va vi khuan A. liquefaciens (hién tai dugc phan
loai lai 1a loai A. hydrophila (Aoki et al., 1971b) gy bénh trén ca. Nhiéu nghién
clru sau d6 cling dd phat hién hién twong nay ¢ nhiéu loai vi khuan gay bénh khac
nhu vi khuan E. tarda (Aoki and Kitao, 1981), vi khuan V. anguillarum (Aoki et
al., 1987), vi khuan Salmonella enterica (Carattoli, 2003), vi khuan E. coli va
Klebsiella pneumoniae (Lina et al., 2007) va vi khuan Shigella sonnei (Chang et
al., 2011). Nghién ctru ctia Saitanu et al. (1994) da phat hién cac R-plasmid cta vi
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khuan A. hydrophila phan 1ap tir 1 lodi ca & Thai Lan da khang lai khang sinh
CHL, sulfamonomethoxine va TET. Gan day, nghién ctru ctia Tipmongkolsilp et
al. (2012) ciing da tim thdy R-plasmid da khang AMP, CHL, SXT va TET cua vi
khuan A. hydrophila phan 1ap trén c4 ro phi & Thai Lan.

6 kbp 8 kbp
5 kbp 5 kbp
160 bp

Hinh 4.51: Két qua tiép hop giita vi khuan A. hydrophila va E. ictaluri véi vi

khuan E. coli.
A. Két qua tiép hop giita vi khudn A. hydrophila (ching 143) va vi khudn E. coli (ching ECR2) trén moi
truong MacConkey c6 khang sinh chon loc. B. Két’qud kiem trarkhdng sinh do cua ching vi khuan E. coli
nhdn gen khang thuoc (transconjugant) sau khi tiep hop. C. Ket qua kiém tra plasmid ching cho (ching
1ED3 o giéng 2) va chung nhdn E. coli ECR2 sau khi tiép hop (giéng 3); gieng 1: chung E. coli ECR2
trueée khi tiép hop. D. Két qua kiém tra plasmid chung cho (chung 1A3 ¢ gieng 2) va ching nhan E. coli
ECR?2 sau khi tiép hop (gteng 3), gleng 1: chung E. coli ECR2 trudc khi tiép hop. E&F. Ket’qua kiém tra
sw hién dién cua cdc integron nhom 1 cua chung vi khudn E. coli ECR2 nhdn gen khdng thuoc sau khi khi
tiep hop.
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Bang 4.17: Kiéu hinh khang thudc cua vi khuan nhan gen khang thudc sau khi
tiép hop

Ching  Kiéu hinh khang Kiéu hinh khdang  Kiéu hinh khang thudc chung
cho thudc ching cho thudc chung nhan nhan sau khi tiép hop
1ED3  CFL, CTX, CHL, ECR2: nhay voi 15 CFL, CTX, CHL, FFC, ENR,
FFC, ENR, DOX, loai. DOX, TET, NEO, STR, SXT
1ED3  TET, NEO, STR, ECRS8: nhay voi 15 CFL, CTX, CHL, FFC, ENR,
SXT loai. DOX, TET, NEO, STR, SXT
2ED4  AMP, CHL, FFC, ECR2: nhay voi 15 AMP, CHL, FFC, TET, STR,
TET, STR, NEO, loai. NEO, SXT
2ED4  SXT ECRS8: nhay voi 15 AMP, CHL, FFC, TET, STR,
loai. NEO, SXT
1A3 AMP, AMO, CFL, ECR2: nhay voi 15 AMP, AMO, CFL, CTX,
CTX, CHL, FFC, loai. CHL, FFC, TET, SXT
1A3 TET, SXT ECRS8: nhay voi 15 AMP, AMO, CFL, CTX,
loai. CHL, FFC, TET, SXT
1A4 AMP, AMO, CFL, ECR2: nhay vo6i 15 AMP, AMO, CFL, TET,
TET, SXT loai. SXT
1A4 ECRS8: nhay voi 15 AMP, AMO, CFL, TET,
loai. SXT

Trong khi d6, hién tuong khang thudc qua plasmid ¢ vi khuan E. ictaluri
phan 1ap tir c4 nheo My dugc phat hién lan dau tién vao dau nhitng nim 1990
(Starliper et al., 1993). Plasmid nay c6 kich thudc khoang 55 kbp va mang gen
khang khang sinh TET, OXY, STR, trimethoprim va SXT. Gan day, 1 ching vi
khuan E. ictaluri khang FFC phan 1ap tir ci4 nheo My mang plasmid IncA/C
(khong tuong hop) véi kich thude khoang 150 kbp (Welch et al., 2009). Ngoai ra,
plasmid IncA/C con duogc xac dinh & vi khuan A. hydrophila (Aoki et al., 1971b;
Fricke et al., 2009). O Viét Nam, 1an dau tién phat hién vi khuan E. ictaluri gay
bénh gan than mu trén ca tra ¢6 plasmid IncK (kich thudc khoang 140 kbp) chira
gen khang TET, STR, trimethoprim va sulfonamide (Dung et al., 2009). Trong
khi d6, cho dén nay van chua c6 nghién ctru nao vé hién tuong khang thube qua
plasmid & vi khuan A. hydrophila gay bénh XH trén c4 tra & Viét Nam duoc cong
bb. Pic biét, tinh trang khang thudc s& tré nén nghiém trong khi gitra cac vi
khuan cung loai va khac loai trong mdi truong c6 kha ning tiép hop, trao d6i gen
khang thudc qua cac yéu té di truyén van dong nhu plasmid va integron (Kruse et
al., 1994; Nguyen et al., 2014). Nhiéu nghién ciru di xac dinh c6 sy trao do6i
plasmid khang thudc khang sinh trén 1 sb loai vi khuan gay bénh trén ca & ca moi
truong nude bién va nude ngot nhu Vibrio anguillarum, V. salmonicida, A.
salmonicida, A. hydrophila va E. tarda (Aoki and Takahashi, 1987; Depaola et
al., 1988). Két qua tiép hop trong nghién ciru ndy ciing cho thay 2 loai vi khuan
E. ictaluri va A. hydrophila c6 thé truyén gen khang thudc ciia ching cho vi
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khuan E. coli qua céc plasmid va integron. Két qua nghién ctru cta Das et al.
(2009) cho thiy céc plamid tir 11 ching vi khuan Aeromonas phan 1ap tir ca Katla
(Catla catla), Mrigel (Cirrhinus mrigala) va Punti (Puntius sp.) bi bénh 1& loét
(epizootic ulcerative syndrome, EUS) & An D6 d3 truyén cac gen khang thudc
ampicillin, erythromycin va chloramphenicol sang vi khuan E. coli DH50.
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Chwong V. KET LUAN VA PE NGHI
5.1 Két luan

bé tai da phan lap va dinh danh duoc 67 chung vi khuén E. ictaluri va 74
chung A. hydrophila tir cac mau c4 tra bénh gan than mu va xuat huyét & PBSCL
tra dya trén cac dic diém hinh thai, sinh 1y va sinh héa truyén théng va sinh hoc
phan tir (PCR va giai trinh tu gen). Két qua giai trinh t gen cho thiy cac ching
vi khuén E. ictaluri va A. hydrophila phan 1ap c6 ty 1é tuong dong vdi cac chung
vi khuan E. ictaluri va A. hydrophila trén ngan hang GenBank dao dong tir 99-
100% va 98-100%.

Viéc cam nhiém kép 2 loai vi khudn E. ictaluri va A. hydrophila bing
phuong phap ngam va tiém da lam ting doc luc vi khuan véi thoi gian bénh xuat
hién sém va ty 18 ca chét ciing cao hon so v6i NT chi tiém hodc ngdm don. Ca
nhiém kép co dAu hiéu bénh két hop cua 2 loai bénh GTM va bénh XH véi cac
biéu hién thudng gip 1a XH bén ngoai co thé va cac dom tring nho li ti trén céac
ndi quan gan, than va ty tang. Cau tric té bao va ving mo cic co quan cd nhiém
kép nhu gan, than va ty tang thudng xuét hién cac hién twong nhu sung huyét, XH
va hoai tir mét cAu truc.

Vi khuan E. ictaluri va A. hydrophila trong nghién ctru d giam tinh nhay va
da khang dbi v6i nhiéu loai khang sinh dugc str dung phd bién trong NTTS. Céc
chung vi khuan E. ictaluri con nhay twong d6i cao vdi 2 khang sinh AMP va
AMO véi ty 18 1an lugt 13 77,61% va 70,15%, trong khi ty 1& nhay ctia vi khuan A.
hydrophila d6i véi CTX, CIP va DOX lan luot 1a 78,38%, 81,08% va 89,19%.
Ngoai ra, vi khuan E. ictaluri va A. hydrophila trong nghién ctru nay thuong
xuyén tiép xtic v4i khang sinh trong moi truong nudi cé tra véi chi s6 MAR & cac
tinh déu 16n hon 0,2.

Luan an da xac dinh cac dic diém phan tir lién quan dén co ché da khang
thudc ctia 2 loai vi khuan E. ictaluri va A. hydrophila nhu sy hién dién céc
integron nhém 1, cac plamid khang thudc, cidc gen khang tetracycline,
sulfonamide va florfenicol. Pac biét, nghién ctu da phat hi¢n va giai trinh tu 7
viing gen casstte ma hoa cho cac enzyme khang véi nhiéu loai khang sinh khéc
nhau & 2 loai vi khuan E. ictaluri va A. hydrophila. Ngoai ra, két qua nghién ctru
ctia d& tai cho thay vi khuan A. hydrophila va E. ictaluri c6 thé tiép hop va truyén
gen khang thudc cho vi khuan E. coli trong méi trudng ao nudi ca tra thong qua
céc plamid va integron. Tuy nhién, gitta 2 loai vi khuan nay khong xay ra qua
trinh tiép hop va truyén gen khang thudc cho nhau.

145



5.2 Pé nghi

Can xac dinh thém cac gen doc luc cua 2 lodi vi khuan E. ictaluri va A.
hydrophila gay bénh trén ca tra nuéi & PBSCL.

Can tiép tuc nghién ctru kha ning tiép hop va truyén gen khang thubc giira 2
loai vi khuan E. ictaluri va A. hydrophila trén nhiéu ching vi khuan dé c6 két
luan day du va chinh x4c hon vé kha nang nay cua 2 l0ai vi khuan.

Can tiép tuc nghién ctru cac gen khang thudc khac trén 2 loai vi khuan E.
ictaluri va vi khuan A. hydrophila nhu gen khang khang sinh nhom B-lactam,
quinolone va aminoglycoside.
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PHU LUC

PHU LUC A: THANH PHAN VA CACH CHUAN BI CAC DUNG DICH THi
NGHIEM

Al. Thanh phan va cach chuén bi dung dich nhuém Gram

* Dung dich 1:

- Crystal violet 290

- Ethanol (95%) 20 mL
- Ammonium oxalate 0,8¢g

- Nudc cit 80 mL

- Hoa tan crystal violet trong ethanol, ammonium oxalate trong nudc ct.
- Tron 2 dung dich lai, € yén sau 24 gio, sau do tién hanh loc.

* Dung dich 2:
- lodine 1lg
- Potassium iodide 29
- Nudc cat 300 mL

- Hoa tan potassium iodide trong 20 mL nuéc cat. Cho thém iodine vao dé yén qua
dém. Sau d6 cho thém thé tich nudc con lai.
* Dung dich 3:

- Pha dung dich theo ty 1¢ 95% ethanol : 5% acetone.
* Dung dich 4:

- Safranin 0,259
- Ethanol (95%) 10 mL
- Nudc cat 90 mL

- Hoa tan safranin trong ethanol, sau d6 cho lugng nude cit vao.
A2. Thanh phan va cich chuén bi dung dich nhuém Wright-Giemsa

- Dung dich Wright: hoa tan 1g Wright trong 600 mL methanol, khudy lién tuc trong
dém.

- Dung dich Giemsa: hoa tan 3,8 g Giemsa trong 25 mL glycerol va 0 ¢ 60° trong 2
gi0. Sau do cho thém vao 75 mL methanol. Dung dich nhu¢m s€ dugc pha loang tir dung
dich gdc 10 1an bang nudc cét.

- Dung dich pH 6,5: hoa tan 27,6 g monobacsic sodium phosphate trong 1000 mL
nuée cat. Hoa tan 53,6 g dibasic sodium phosphate trong 1000 mL nuéc cat. Tién hanh pha
lodng 68 ML dung dich 6 g monobacsic sodium phosphate véi 32 mL dung dich dibasic
sodium phosphate.

- Dung dich pH 6,2: hoa tan 19,212 g acid citric trong 1000 mL nudc cat. Hoa tan
53,628 g NazP04.7H,0 trong 100 mL nuéc cat. Tron 6,78 mL dung dich dau véi 13,22 mL
cua dung dich sau.

A3. Thanh phin va cach chuin bi dung dich ¢6 dinh va nhuém miu mé
* Dung dich formol trung tinh NBF:

- Formol 100 mL

- NaH2PO4 49

- NaH2PO4 6,59

- Nude cat 900 mL
* Dung dich ¢6 dinh Buoin’s

- Acid picric qua bédo hoa 750 mL

- Formol 125 mL

- Glacial acetic acid 50 mL
* Harris’s haematoxyline

- Haematoxyline 50
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- 100% alcohol 50 mL
- Potassium alum 50 g

- Nudc cét 1L
- Mercuric oxide 250
- Glacial acetic acid 40 mL
* Eosin/ Phloxine
- Stock Eosin (1% Eosin Y trong nudc) 100 mL
- Stock Phloxine (1% Phloxine B trong nudc) 10 mL
- 95% ethanol 780 mL
- Glacial acetic acid 4 mL
* Acid/Alcohol
- Alcohol 70% 990 mL
- Hydrochloric acid 10 mL
* 2% Potassium acetate
- Potassium acetate 20 ¢
- Nudc cit 1L

PHU LUC B: THONG TIN MAU CA TRA BENH THU THAP O 1 SO TINH PBSCL
DUNG DE PHAN LAP VI KHUAN E. ictaluri va A. hydrophila

TT Dja diém Thoi gian Sb ao S mau c4 tra nhiém bénh (con)
thu mau
GTM XH GTM+XH

1 Poéng Thap*  2013-2014 10 17 13 7
2 AnGiang 2013-2014 6 10 10 4
3 Tp.Cén Tho 2013-2014 5 12 14 2
5 Vinh Long 2013-2014 7 11 15 3
5  Tién Giang 2013-2014 7 12 15 10
6 TraVinh 2013-2014 7 14 15 6
7 BénTre 2013-2014 8 14 13 3

Tong cong: 50 90 95 35

* Tinh thu mau cd va mede ao nudi cd tra dé phan Ildp vi khudn E. coli trong thi nghiém tiép

hop.

PHU LUC C: CAC PHUONG PHAP KIEM TRA CAC PAC PIEM SINH LY VA
SINH HOA CUA VI KHUAN

C1. Phwong phip nhuém Gram vi khuin

Chuén bi tiéu ban: Nho mot giot nudc cat 1én lam kinh, dung que céy nhat mot it vi
khudn trai déu 1én giot nudc cat. Pé kho ¢ nhiét d6 phong sau d6 ho luét lam trén ngon lira
dén con dé ¢b dinh vi khuan trén lam.

Cac budce thuce hién: .

1. Nhé dung dich Crystal violet (dung dich I ) 1én lam. D¢ 1 phut.

2. Rira bang nuéc cho hét mau tim trén lam (khoang 2 gidy), dé kh.

3. Nho dung dich Iodine (dung dich IT) 1én lam, dé khoang 1 phit.

3. Lat nghiéng lam kinh cho hét dung dich lodine trén lam.

4. Dung dung dich con: aceton (dung dich IIT) dé tiy mau bang cach nghiéng lam kinh
réi nho tir tir dung dich III cho dén khi giot nudc cudi trén lam khong con mau tim. Rira va
de kho.

5. Nho dung dich Safranin (dung dich IV) 1én lam, dé khoang 2 phut. Rira va é kho &
nhi¢t d§ phong. Quan sat ¢ vat kinh 100X.

Poc két qua:
Vi khuan Gram duong (G*) ¢6 mau tim xanh.
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Vi khuan Gram 4m (G) ¢6 mau hong do.
C2. Phwong phap kiém tra tinh di dong ciia vi khuin

Su di dong cuia vi khuédn c6 thé quan sat bang phuong phéap giot treo ¢ vat kinh 40X.
Cac budc thuc hién nhu sau:

1. Cho vaseline 1én 4 goc ctua lamelle va dat ngtra lamelle trén ban.

2. Cho mot giot nude 1én lame.

3. Tiét trang que ciy, 1dy mot it vi khudn cho 1én lame hoa vao nudc.

4. Dung lame dat nhe nhang 1én lamelle sao cho lame khong cham vao giot
nuée chira vi khuén,

5. Cén than 1at that nhanh lame dé giot nudc dugc treo nguoc trén lamelle

6. Dt lam 1én kinh hién vi quan sat tinh di dong ciia vi khuan & vat kinh 40X.
C3. Phwong phép kiém tra cac hoat tinh oxidase, catalase va phin rng O/F
* Phan wng Oxidase

- Cham nhe que thir vao mét khuén lac trén dia agar.

- Quan sat que thir trong 30 gidy va ghi nhan sy thay d6i mau séc.

- Poc két qua: que thir chuyén mau xanh ddm cho phan tng oxidase duong tinh (+) va
khong chuyén mau am tinh (-).
* Phan @rng Catalase

- Nho moét giot dung dich 3% H20: Ién lame.

- Dung que cay tiét trung 14y mot it vi khuan cho vao dung dich 3% HO,.

- Poc két qua: vi khuan cho phan tng catalase dwong tinh (+) s& gdy hién tuong sui
bot trong dung dich 3% H20; ngugc lai, am tinh (-).
* Kha ning 1én men va oxy héa dwong glucose (O-F test)

- Chuén bj 2 dng nghiém chira méi trudng O-F d3 tiét trung.

- LAy mét it vi khuan trén dia agar va cdy thang vao 2 6ng nghiém.

- Phit 1én mét trong 2 6ng nghiém dau paraffin va dé vao tu 4m & 28-30°C.

- Kiém tra hing ngay dén 7 ngay. So sanh mau ctia 2 dng nghiém va ghi nhan két qua
nhu bang dudi day.

- Poc két qua:

Ong tiép xtuc v6i khong khi Ong phu dau paraffin Két qua
Xanh la cay Xanh |4 cay Khong phan g vai glucose
Xanh lo & phan trén Xanh la cay Phan tng kiém tinh
Vang Xanh la cay Phan tng oxy hoa
Vang Vang Phan mg 1én men

C4. Kha néing tan huyet (hemolytic activity) ciia vi khuan

- Céy vi khuan 1én moi truong BA (co bd sung mau ctru), sau d6 U trong thoi gian tur
24-48 gio tuy theo loai vi khudn & 28-30°C. Tién hanh doc két qua nhu sau:

- Tan huyét dang o (tan huyét khong hoan toan): vi khuan 1am thay d6i mau sic moi
truong nhung tan huyét khong day di hodc tan huyét mot phan.

- Tan huyét dang B (tan huyét hoan toan/day du): vi khuan lam xuét hién 1 khu vuc
sang trén moi truong.

- Tan huyét dang y: vi khuan khong gy ra hién twong tan huyét, moi truong hoi
chuyén mau.
C5. Phuwong phép dinh danh vi khuin bing bd kit AP1 20E

- Cho mdt it nudc vao khay nhya cia bd kit dé gitr am trong qué trinh U vi khuéan
trong tu am.

- Dung que cay lay mot it khuan lac cho vao 5 mL nudc mudi sinh 1y (0,85% NaCl)
hoidc nudc cit da triét trung, lic déu.

- Dung pipet triét triung hut vi khuan cho vao cac giéng ctia bo kit.

- Cho dau khoang v tring vao cac giéng LDH, ODC, ADC, H,S va URE.
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- U trong ta 4m trong 18-24 g0 628 -30°C tuy theo loai vi khuan
- Poc két qua: cho thudc thir thich hop vao céc giéng va quan sat hién
tugng dé xac dinh phan ing duong tinh hay 4m tinh theo hudng din cia nha san
Xuat.
+ Cho mat giot FeCls vao giéng TDA.
+ Cho mdt giot thudc thir VP1, sau d6 cho tiép mot giot VP2 vao giéng VP.
+ Cho mat giot thudc thir JAME vao giéng IND.
CACH PQC KET QUA KIT API 20E

Chi tiéu Chat nén Am tinh Duong tinh
ONPG Ortho-nitrophenyl galactosidase Khéng mau Vang
ADH Arginine Vang bo/cam
LDC Lysine Vang Cam
oDC Ornithine Vang bo
CIT Sodium citrate Vang Xanh/xanh la
H2S Sodium thiosulphate Khéng mau Den
URE Urea Vang bo/cam
TDA Tryptophane Vang Nau sam
IND Tryptophane Vang Do (2 phut)
VP Sodium pyruvate Khéng mau Hong/Do (10 giay)
GEL Gelatin Két tua den Mau den hoa tan
GLU Glucose Xanh/Xanhla  Vang
MAN Mannitol Xanh/ Xanh 14 Vang
INO Inositol Xanh/Xanhla  Vang
SOR Sorbitol Xanh/Xanhla  Vang
RHA Rhamnose Xanh/Xanhla  Vang
SAC Sucrose Xanh/Xanhla  Vang
MEL Melibiose Xanh/Xanhla  Vang
AMY Amygdalin Xanh/Xanhla  Vang
ARA Arabinose Xanh/Xanhla  Vang

PHU LUC D: PHUONG PHAP TRICH ADN VI KHUAN

- Hat 2 mL dich nuéi vi khuan tir dng nghiém nudi cdy cho vao éng eppendorf 2 mL.

- Ly tdm céc 6ng eppendorf trén & 13.000 vong trong 5 phut. Sau d6 loai bo phan
nudc.

- Hut 250 pL dung dich TE pH = 8,0 cho vao cac 6ng tuyp trén.

- Thém tiép vao 50 pL dung dich SDS 10% dé hoa tan ADN.

- Tiép theo thém 5 pL proteinase K (10 mg/mL) dé tach protein khéi ADN.

- Pem 1 & 65°C trong 20 phit, 5 phut dao nguoc cac dng tuyp 1 lan.

- Thém vao 400 uL CTAB 10% 0,7M NaCl.

- Pem 0 ¢ 65°C trong 20 phdt.

- Thém vao 600 pL chloroform: isoamylalcohol dé tiia protein va tao mang ngan giira
ADN va protein.

- Pem ly tam & 12.000 vong trong 10 phut.

- Chuyén phan dich trong phia trén sang cac dng eppendorf 2 mL mai.

- Thém vao 1 mL isopropanol dé tia ADN, tron déu. Giir ng eppendorf & -20°C, it
nhat 30 phut.

- Sau d6 ly tam ¢ 13.000 vong trong 10 phiit va loai bo phan nudc.

- ADN duoc rira véi 1 ml ethanol 70% (2 1an). Mdi lan rira s& dem ly tim ¢ 12.000
vong trong 5 phat.

- Pem ly tdm chan khong trong 15 - 20 phut & 4°C dé loai bo hét ethanol.
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- Hoa tan trong 100 pL dung dich dém TE va trirt ADN & -20°C cho dén khi st dung.
PHU LUC E: PHUONG PHAP KIEM TRA KY SINH TRUNG

DPéi voi ngoai KST thi dugc thuc hién bﬁng cach dung lame cao léy nhét & nhiéu vi tri
khéc nhau trén co thé ca: da, vay,... Sau d6 gat nhe nhot cao duge 1€n mot lame khac, nho
1én d6 1 hodc 2 giot nudc sach roi dan mong 16p nhdt trén lame, day lamelle 1én va quan sat
duoi kinh hién vi. Béi véi ndi KST bang cach cao dich nhiy trong rudt ca, ép tiéu ban tuoi
r0i quan sat dudi kinh hién vi & d6 phong dai thich hop.

PHU LUC F: QUI TRINH TRICH ADN MAU MO BANG BQ KiT DNEASY MINI
SPIN COLUMN KIT

Quy trinh trich AND tir mau mé c4 bang bo kit DNeasy Mini spin column gém céc
budc sau:

1. Cit nho khoang 25 mg miu mé (10 mg mau than), cho vao trong tube 1,5 mL. Cho
vao tube 180 puL dung dich dém ATL.

2. Thém 20 pL proteinase K. Tron déu bang vortex va o & 56°C cho dén khi mau mé
duoc phan giai hoan toan (chu ¥ vortex thuong xuyén dé mau dugc phan tan déu).

3. Thém tiép 200 pL Buffer AL, tron déu. Sau d6, thém 200 pL ethanol (96-100%) va
tron déu.

4. Chuyén hdn hop ¢ budc 3 vao DNeasy Mini spin column duge dit trén cot thu 2 ml
(collection tube). Ly tdm >6.000 X g (8.000 rpm) khoang 1 phut. Loai bo phan nudc va tube
thu.

5. bat DNeasy Mini spin column trén tube thu méi, thém 500 pL buffer AW1 va ly
tdm khoang 1 phiit & >6.000 x g (8.000 rpm). Loai bé phan nudc va tube thu.

6. Pat DNeasy Mini spin column trén tube thu méi, thém 500 pL buffer AW2 va ly
tdm khoang 1 phut ¢ 20.000 x g (14.000 rpm).

7. Bat DNeasy Mini spin column trén tube 1,5 hay 2,0 mL va cho 200 pL Buffer AE
tryc tiép vao trong cot. D& ¢ nhiét do phong trong 1 phit, sau d6 ly tim khoang 1 phut &
>6.000 x g (8.000 rpm).

PHU LUC G: PHUONG PHAP NHUQOM HEMATOXYLINE-EOSIN

- C6 dinh mau trong dung dich formol trung tinh 10% trong 24 gio, tién hanh rira dudi
voi nude 2 gid. Sau d6 chuyén sang con 70% dé bao quan va xir Iy miu.

- Cit tia va dinh huéng miu cho mau dat kich ¢& phu hop. Sau d6, dwa mau vao
catsset va tién hanh xir Iy.

- Qui trinh x{r 1Iy: qui trinh x{r Iy mau duoc thyc hién trén may Tisue processing
Microm STP 120 gdm céc giai doan: loai nudc, lam trong mau va tém paraffin. Qua trinh
loai nude dugce thuc hién bang céch cho mau qua nhiéu dung dich con V61 nong do gia tang
tor 70% den 100%. Thoi gian khir nude phu thude vao do diy ciia miu mo. Lam ngam vao
trong mau mo trong dung moi trung gian (xylen) c6 thé hoa tan duoc con va paraffin. Sau
khi lam trong, mau mod s& dugc ngdm paraffin nong chay (57-60°C).

- Putc khébi: muc dich cua viéc dac khudn 1a lam cho miu md nim trong khéi rin dé
cét 1at mong.

- Cit va ddn mau 1én lame: sir dung may microtome dé cit mau, lat cat c6 do day tir 4-
6 pum.

- Nhudém mau (Harris's Haematoxylin&Eosin).

- Déan lamelle vao lame: dé dam bao mau dugc gilr 1au va tang tinh chiét quang cua
mau, dung keo Enterlan phu Ién mau va dan lamelle 1én mﬁu Nhé mot giot keo 1én mau, dit
lamelle nghiéng 45° va tiép xtc v6i giot keo, ha lamelle Xuong tir tir dé tranh bot khi.

- Poc két qua: tiéu ban dugc quan sat du(n kinh hién vi ¢ vat kinh 10X dé quan sat
téng quat ti€u ban néu tiéu ban dep dat yéu ciu c6 nhan bit mau tim xanh cua Hematoxylin,
phan con lai bat mau hong Eosin. Céc tiéu ban dep s& dugc quan sat 1an luot & d6 phong dai
40X va 100X (nho giot dau) va chup hinh tiéu ban dic trung.
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PHU LUC H: TIEU CHUAN SO SANH KET QUA PUONG KiNH VO KHUAN VOI
CLSI, 2012

Tén khang sinh Ham Chuén dwong kinh vé tring (mm)

lwgng (ug) Khang (R)  Trung binh (1)  Nhay (S)

Nhom g- Lactam

Amoxicillin 10 <13 14-16 >17
Ampicillin 10 <13 14-17 >18
Cefotaxime 30 <22 23-25 >26
Cefalexin 30 <16 17-19 >20
Nhom fenicol

Chloramphenicol 30 <12 13-17 >18
Florfenicol 30 <16 17-19 >20
Nhom quinolone

Ciprofloxacin 5 <15 16-20 >21
Enrofloxacin 5 <16 17-22 >23
Norfloxacin 5 <12 13-16 >17
Nhom tetracycline

Doxycyline 30 <12 13-15 >16
Tetracycline 30 <14 15-18 >19
Nhom aminoglycoside

Gentamycin 10 <12 13-14 >15
Streptomycin 10 <11 12-14 >15
Neomycin 30 <12 13-16 >17
Nhom khéc

Trimethorim+sulfamethoxazole  1,25/23,75 <10 11-15 >16

Clinical and Laboratory Standards Institute (2012)
PHU LUC |I: PHUONG PHAP TRICH ADN PLASMID VI KHUAN

Céc budc thuc hién trich AND plasmid vi khuan bang bo kit ISOLATE Il Plasmid
Mini Kit:

1. Nudi vi khuan trong 2-5 mL mai truong BHIB ¢6 chira khang sinh thich hop.

2. Ly tam thu sinh khdi té bao & 13.000 vong/phut trong thoi gian 1 phut.

3. Thém 250 pL dung dich Resuspension Buffer P1.

4. Thém 250 uL dung dich Lysis Buffer P2, dio nhe tuyp tir 6-8 lan. U & nhiét do
phong khoang 5 phut.

5. Thém 250 pL dung dich Neutralization Buffer B3, tron déu béng cach dao nhe tuyp
tir 6-8 lan.

6. Ly tam 13.000 vong/phut trong thoi gian 5 phat.

7. Hut 750 pL dich ndi cho qua cot Isolate IT Plasmid Mini Spin column dugc dat trén
Collection Tube.

8. Thém 500 pL dung dich Wash Buffer PW1 dugc lam néng 50°C va ly tdm 13.000
vong/phut trong thoi gian 1 phut.

9. Thém 600 pL dung dich Wash Buffer PW2, ly tdim 13.000 vong/phut trong thoi
gian 1 phut. Bé dich qua c6t.

10. Ly tam 13.000 vong/phut trong thoi gian 2 phut dé loai hét ethanol.

11. Thém 500 pL dung dich Elution Buffer P, it & nhiét d6 phong khoang 1 phut. Ly
tam 13.000 vong/phut trong thoi gian 1 phit. Thu ldy dich qua cot.

12. Plasmid duoc bao quan & -20°C cho dén khi sir dung.
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PHU LUC J: NGUON GOC CAC CHUNG VI KHUAN E.

XUAI HUYET O PBSCL )
J1. Két qua phan lap vi khuan E. ictaluri

ictaluri VA A. hydrophila PHAN LAP TU CA TRA BENH GAN THAN MU VA

TT Cﬁﬁﬁégn“ Dia diém thu mau Thoi gian Tégrzg llgf)f)‘g Déu hidu ca bénh ;‘l’ég‘igg
1 1ED3  Théi Thuan, Thot Not, Tp. Can Tho 2013 95 Gan than mu Gan
2 2ED3  Thanh An, O Mén, Tp. Can Tho 2013 110 Gan than mu Gan
3 3ED3  Phu Can, Tiéu Can, Tra Vinh 2013 116 Gan than mu, xuat huyét  Thén sau
4 4ED3  An Nhon, Chau Thanh, Pong Thap 2013 84 Gan than mu Gan
5 5ED3  An Nhon, Chau Thanh, Dong Thap 2013 92 Gan than mu Thén sau
6 6ED3 My Thuan, My Hoa Hung, Tp. Long Xuyén, An Giang 2013 68 Gan than mu Ty tang
7 7ED3  Phu Binh, Vinh Binh, Cho Lach, Bén Tre 2013 145 Gan than mu Gan
8 8ED3  An Hiép, Chau Thanh, Pong Thap 2013 145 Gan than mu, xuat huyét Ty tang
9 9ED3  Hoa Khénh, Céi B¢, Tién Giang 2013 230 Gan than mu, xuat huyét ~ Gan
10 10ED3  MY¥ An, Mang Thit, Vinh Long 2013 154 Gan than mu Than sau
11  11ED3  Thj trdn Cai B¢, Cai Be, Tién Giang 2013 139 Gan than mu, xuat huyét ~ Gan
12 12ED3  Tp. Cao Lanh, Pong Thap 2013 49 Gan than mu Ty tang
13 13ED3  Hoa Hung, Cai B¢, Tién Giang 2013 87 Gan than mu Gan
14  14ED3  Hung My, Chau Thanh, Tra Vinh 2013 65 Gan than mu, xudt huyét ~ Gan
15 15ED3  Vinh Binh, Cho Lach, Bén Tre 2013 276 Gan than mu Ty tang
16 16ED3  Cho Modi, An Giang 2013 55 Gan than mu Théan sau
17 17ED3  Thi trdn Céi B¢, Cai Bé, Tién Giang 2013 197 Gan than mu Than trude
18  18ED3  Qudi An, Viing Liém, Vinh Long 2013 67 Gan than mu, xudt huyét ~ Gan
19 19ED3  Thanh Binh, Viing Liém, Vinh Long 2013 86 Gan than mu Ty tang
20 20ED3  Thanh Binh, Viing Liém, Vinh Long 2013 311 Gan than mu Gan
21 21ED3  Phu Tac, Chau Thanh, Bén Tre 2013 98 Gan than mu Than trude
22 22ED3  Chog Moi, An Giang 2013 103 Gan than ma Gan
23 23ED3  An Phudc, Chau Thanh, Bén Tre 2013 90 Gan than mu Théan sau
24 24ED3 MY Théi, Tp. Long Xuyén, An Giang 2013 109 Gan than mu Thén sau
25  25ED3  Tan Phong, Cai Lay, Tién Giang 2013 110 Gan than mu, xudt huyét  Gan
26 26ED3 My Hoa Hung, Tp. Long Xuyén, An Giang 2013 73 Gan than mu Ty tang
27 27ED3  Chau Thanh, Tién Giang 2013 31 Gan than mu Gan
28  28ED3  Thi tran Cai Bé, Cai Be, Tién Giang 2013 56 Gan than mu, xudt huyét Ty tang
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TT Cﬁﬁﬁégn“ Dia diém thu miu Thoi gian Té;“zfé /L‘f)%r)lg Déu hiéu c4 bénh ;fag‘izg
29  29ED3  An Nhon, Chau Thanh, Pong Thap 2013 132 Gan than mu, xuat huyét  Gan

30 30ED3 HoaKhanh, Cai B¢, Tién Giang 2013 102 Gan than mu, xuat huyét  Thén

31 1ED4  Hoa Ninh, Chau Thanh, Tra Vinh 2014 83 Gan than mu Gan

32 2ED4  Phong Thanh, Cau K¢, Tra Vinh 2014 79 Gan than mu, xuat huyét  Thén sau
33 3ED4  Hung M¥, Chau Thanh, Tra Vinh 2014 195 Gan than mu Than

34 4ED4  Hung My, Chau Thanh, Tra Vinh 2014 54 Gan than mu Gan

35 5ED4  Son Phu, Giéng Trom, Bén Tre 2014 221 Gan than mu, xuat huyét Gan

36 6ED4 Pha Phung, Cho Lach, Bén Tre 2014 104 Gan than mu Ty tang
37 7ED4  Sa Péc, Pong Thap 2014 43 Gan than mu Gan

38 8ED4  Sa Péc, Pong Thap 2014 52 Gan than mu Than sau
39 9ED4  Binh Thanh, Cao Lanh, Pong Thap 2014 79 Gan than mu Ty tang
40  10ED4 Tan Phong, Cai Lay, Tién Giang 2014 87 Gan than mu, xuat huyét ~ Gan

41 11ED4  Thi x3 Hong Ngy, Hong Ngu, Pong Thap 2014 83 Gan than mu Than sau
42  12ED4 Phu Thuin A, Hong Ngu, Pong Thap 2014 69 Gan than mu Ty tang
43  13ED4 Tan Phong, Cai Lay, Tién Giang 2014 67 Gan than mu, xuat huyét ~ Gan

44 14ED4  Hoa Khanh, Cai Bé, Tién Giang 2014 55 Gan than ma Ty tang
45 15ED4  Hoa Khanh, Cai B¢, Tién Giang 2014 234 Gan than mu Ty tang
46 16ED4  An Hiép, Chau Thanh, Pong Thap 2014 121 Gan than mu, xuat huyét  Gan

47 17ED4  Thanh Qudi, Vinh Thanh, Tp. Can Tho 2014 359 Gan than ma Gan

48 18ED4  Thanh My, Vinh Thanh, Tp. Can Tho 2014 178 Gan than mu Thén trudc
49  19ED4  Thanh My, Vinh Thanh, Tp. Can Tho 2014 98 Gan than mu, xuat huyét Ty tang
50  20ED4  Théi Thuan, Thét N6t, Tp. Can Tho 2014 39 Gan than mu Than trude
51  21ED4 Thuan An, Thét Nét, Tp. Can Tho 2014 22 Gan than mu Gan

52 22ED4  Thuan An, Thét Nét, Tp. Can Tho 2014 75 Gan than mu Gan

53  23ED4  An Hiép, Chau Thanh, Pong Thap 2014 45 Gan than mu, xuat huyét  Gan

54 24ED4  An Binh, Long Hd, Vinh Long 2014 56 Gan than mu Gan

55 25ED4  An Binh, Long Hd, Vinh Long 2014 700 Gan than mu Ty tang
56 26ED4  Tp. Vinh Long, Vinh Long 2014 137 Gan than mu Ty tang
57 27ED4 My An, Mang Thit, Vinh Long 2014 156 Gan than mu Thén sau
58  28ED4  Tan Thanh, Lai Vung, Pong Thap 2014 74 Gan than mu, xuat huyét  Gan

59 29ED4 MYy Hoa Hung, Tp. Long Xuyén, An Giang 2014 56 Gan than mi, xuat huyét Than sau
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T Cﬁﬁﬁégn“ Dia diém thu miu Thoi gian Té;“zfé /L‘f)%r)lg DAu hiéu c4 bénh ;fag‘izg
60 30ED4 My Hoa Hung, Tp. Long Xuyén, An Giang 2014 224 Gan than mu, xuat huyét Ty tang
61  31ED4 Tan Thiéng, Cho Lach, Bén Tre 2014 654 Gan than mu Than sau
62  32ED4  Phua Phung, Cho Lach, Bén Tre 2014 567 Gan than mu, xudt huyét  Gan
63 33ED4  Phl Tuc, Chau Thanh, Bén Tre 2014 78 Gan than mu Gan
64 34ED4  Binh Thanh, Cao Lanh, Pong Thap 2014 112 Gan than mu Ty tang
65 35ED4 My Xuong, Cao Lanh, Péng Thap 2014 135 Gan than mu Than sau
66 36ED4  Thi trdn Tiéu Can, Tiéu Can, Tra Vinh 2014 378 Gan than mu, xuat huyét Ty tang
67  37ED4  Phu Can, Tiéu Can, Tra Vinh 2014 82 Gan than mu Gan
J2. Két qua phan lap vi khuin A. hydrophila
TT Cﬁﬁﬁégn“ Dia diém thu mau Thoi gian Té;‘g /L%T]I;g Déu hidu ca bénh glfég‘igg
1 1A3  Pha Can, Tiéu Can, Tra Vinh 2013 116 Gan than mu, xuat huyét  Thén sau
2 2A3 Luc Si Thanh, Tra On, Vinh Long 2013 110 Xuét huyét Gan
3 3A3  Thi tran Tiéu Can, Tiéu Can, Tra Vinh 2013 209 Xuat huyét Gan
4 4A3  Xa An Hiép, Chau Thanh, Png Thap 2013 145 Gan than mu, xuat huyét Ty tang
5 5A3  Théi Thuan, Thét Nét, Tp. Can Tho 2013 58 Xuét huyét Thén trude
6 6A3  Hoa Khanh, Cai B¢, Tién Giang 2013 230 Gan than mu, xuat huyét  Gan
7 7A3  Thi trdn Cai B¢, Cai B¢, Tién Giang 2013 139 Gan than mu, xuat huyét  Gan
8 8A3  Hung My, Chau Thanh, Tra Vinh 2013 65 Gan than mu, xuat huyét  Gan
9 9A3  Thanh An, O Mén, Tp. Can Tho 2013 230 Xuat huyét Gan
10 10A3  Quéi An, Viing Liém, Vinh Long 2013 67 Gan than mu, xuat huyét Gan
11 11A3  Thanh Binh, Viing Liém, Vinh Long 2013 139 Xuét huyét Ty tang
12 12A3  Tan Phong, Cai Ly, Tién Giang 2013 110 Gan than mi, xuat huyét Gan
13 13A3  An Nhon, Chau Thanh, Dong Thap 2013 87 Xuét huyét Gan
14 14A3  An Nhon, Chau Thanh, Pong Thap 2013 65 Xuat huyét Gan
15 15A3  Thi trdn Cai B¢, Cai B¢, Tién Giang 2013 56 Gan than mu, xuat huyét  Thén
16 16A3  Thanh My, Vinh Thanh, Tp. Can Tho 2013 155 Xuat huyét Ty tang
17 17A3 My Hoa Hung, Tp. Long Xuyén, An Giang 2013 97 Xuat huyét Gan
18 18A3  Thanh An, O Mén, Tp. Can Tho 2013 67 Xuat huyét Than sau
19 19A3  Phu Cén, Tiéu Can, Tra Vinh 2013 78 Xuat huyét Than sau
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7 Chungvi Dia diém thu miu Thoi gian 1 19ng luong DAu hiéu c4 bénh Co quan
khuan ca (g/con) phan lap

20 20A3 My An, Mang Thit, Vinh Long 2013 111 Xuat huyét Ty tang

21 21A3 My Théi, Tp. Long Xuyén, An Giang 2013 79 Xuit huyét Gan

22 22A3  An Hiép, Chau Thanh, Bén Tre 2013 49 Xuit huyét Than sau

23 23A3  Phu Tuc, Chau Thanh, Bén Tre 2013 92 Xuat huyét Gan

24 24A3  An Binh, Long Hd, Vinh Long 2013 311 Xuit huyét Than sau

25 25A3  My§ Hoa Hung, Tp. Long Xuyén, An Giang 2013 65 Xuit huyét Gan

26 26A3  Hoa Loc, Tam Binh, Vinh Long 2013 56 Xuat huyét Ty tang

27 27A3  Vinh Binh, Chg Lach, Bén Tre 2013 31 Xuit huyét Gan

28 28A3  Ngil Hiép, Cai Ly, Tién Giang 2013 49 Xuit huyét Ty tang

29 29A3 My Hoa Hung, Tp. Long Xuyén, An Giang 2013 109 Xuat huyét Ty tang

30 30A3  Théi Thuan, Thét Nét, Tp. Can Tho 2013 107 Xuit huyét Than sau

31 31A3  Vinh Binh, Chg Lach, Bén Tre 2013 83 Xuét huyét Ty tang

32 32A3  Tan Phong, Cai Lay, Tién Giang 2013 56 Xuat huyét Than sau

33 33A3  MJ An, Mang Thit, Vinh Long 2013 195 Xuit huyét Gan

34 34A3  An Phu6c, Chau Thanh, Bén Tre 2013 68 Xuit huyét Than trudc

35 35A3  An Nhon, Chau Thanh, Dong Thap 2013 132 Gan than mu, xuat huyét  Gan

36 36A3  An Binh, Long Ho, Vinh Long 2013 109 Xuét huyét Ty tang

37 37A3  Vinh Binh, Chg Lach, Bén Tre 2013 43 Xuét huyét Gan

38 38A3  Binh Thanh, Cao Lanh, Pong Thap 2013 58 Xuat huyét Théan trude

39 39A3  Vinh Binh, Chg Lach, Bén Tre 2013 79 Xuét huyét Ty tang

40 40A3  Hoa Khanh, Cai B¢, Tién Giang 2013 102 Gan than mu, xuat huyét  Gan

41 41A3  Chanh An, Mang Thit, Vinh Long 2013 46 Xuat huyét Gan

42 1A4  Phong Thanh, Cau K¢, Tra Vinh 2014 79 Gan than mu, xudt huyét ~ Gan

43 2A4 My Thoi, Tp. Long Xuyén, An Giang 2014 87 Xuét huyét Thén sau

44 3A4  Hoa Hung, Cai B¢, Tién Giang 2014 58 Xuat huyét Gan

45 4A4  Son Phu, Gidng Trom, Bén Tre 2014 221 Gan than mu, xuat huyét ~ Thén sau

46 5A4  Thuan An, Thot Nét, Tp. Can Tho 2014 121 Xuat huyét Gan

47 6A4 My An, Mang Thit, Vinh Long 2014 256 Xuat huyét Gan

48 7A4  Tan Phong, Cai Lay, Tién Giang 2014 87 Gan than mu, xuat huyét ~ Thén sau

49 8A4 Tan Thiéng, Chg Lach, Bén Tre 2014 68 Xuat huyét Ty tang

50 9A4  Thi tran Cai Be, Cai Bé, Tién Giang 2014 39 Xuéat huyét Thén sau
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TT Cﬁﬁﬁégn“ Dia diém thu miu Thoi gian Té;“zfé /L‘f)%r)lg Déu hiéu c4 bénh ;fag‘izg
51 10A4  Théi An, O Mén, Tp. Can Tho 2014 37 Gan than mu, xuat huyét  Gan

52 11A4  Tan Phong, Cai Lay, Tién Giang 2014 67 Gan than mu, xudt huyét  Gan

53 12A4  An Binh, Long Hd, Vinh Long 2014 45 Xuit huyét Ty tang
54 13A4  Chau Hung, Binh Pai, Bén Tre 2014 94 Xuat huyét Gan

55 14A4  Ngii Hiép, Cai Lay, Tién Giang 2014 67 Xuit huyét Than sau
56 15A4  M§ An, Mang Thit, Vinh Long 2014 237 Xuit huyét Than sau
57 16A4  Long Hoa, Binh Pai, Bén Tre 2014 567 Xuat huyét Gan

58 17A4  Luc Si Thanh, Tra On, Vinh Long 2014 79 Xuét huyét Ty tang
59 18A4  Duc My, Can Long, Tra Vinh 2014 56 Xuit huyét Gan

60 19A4  Hoa Loc, Tam Binh, Vinh Long 2014 211 Xuat huyét Gan

61 20A4  Hoa Loc, Tam Binh, Vinh Long 2014 97 Xuét huyét Thén sau
62 21A4  Phong Thanh, Cau K¢, Tra Vinh 2014 67 Xuét huyét Gan

63 22A4  An Hiép, Chau Thanh, Png Thap 2014 121 Gan than mu, xuat huyét Gan

64 23A4  Phii Phung, Cho Lach, Bén Tre 2014 212 Xuét huyét Ty tang
65 24A4  An Hiép, Chau Thanh, Dong Thap 2014 580 Xuét huyét Ty tang
66 25A4 My Hoa Hung, Tp. Long Xuyén, An Giang 2014 700 Xuat huyét Gan

67 26A4  Phii Phung, Chg Lach, Bén Tre 2014 567 Gan than mu, xudt huyét ~ Gan

68 27A4  Thanh My, Vinh Thanh, Tp. Can Tho 2014 98 Gan than mu, xuat huyét  Gan

69 28A4 Thi trin Tiéu Can, Tiéu Can, Tra Vinh 2014 378 Gan than mu, xuat huyét Than sau
70 29A4  An Hiép, Chau Thanh, Ddng Thap 2014 45 Gan than mu, xudt huyét ~ Gan

71 30A4  Tan Thanh, Lai Vung, Dong Thap 2014 74 Gan than mu, xuat huyét Ty tang
72 31A4  An Nhon, Chau Thanh, Dong Thap 2014 96 Xuat huyét Gan

73 32A4  MyJ Hoa Hung, Tp. Long Xuyén, An Giang 2014 56 Gan than mu, xuat huyét Gan

74 33A4 My Hoa Hung, Tp. Long Xuyén, An Giang 2014 224 Gan than mu, xuat huyét  Than sau
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J3A. Két qua kiém tra 1 s6 dic diém hinh thai, sinh 1y, sinh héa va dinh danh vi khuén E. coli bing bd kit API 20E

Két qua khao sat hoat tinh catalase, oxidase, nhu¢m Gram, chup anh SEM, phan img O/F va dinh danh béng bo kit API 20E (twr trai sang phai).

M|

J3B. Két qua phan lap va thue hién khang sinh d6 cic chiing vi khuin E. coli

Vi Ngll("in Dia diém" AMO AMP CFL CTX CHL FFC CIP ENR NOR DOX TET NEO STR GEN SXT
khuén goc

ECRL  Rudt ChauThanh O(R) O(R) 12 30(S) OR) 9(R)  17() 25(S) O(R) 25(5 O(R) 10(R) 16(S) 16(S) 8(R)
R

ECR2 Nuéc Caoldnh  S(30) S(22) 24)(3) 30(S) 24(S) 30(S) 18(1)  26(S) 30(S) 18(S) 28(S) 17(S) 15(S) 19(S) 30(S)
ECR3 Rut ChauThanh O(R) O(R) 17() 16(R) 9(R)  13(R) 28(S) 30(S) 21() 11(R) 18() 17(S) O(R) 10(R) 14()
ECR4 Rugt Caoldnh  O(R) O(R) O(R) 23() OR) OR O(R) 12(R) O0OR 10(R) OR 9R) OR) 12(R) 12()
ECR5 Nuéc ChauThanh S(30) S(22) 24(S) 31(S) 33(S) 36(S) 32(S) 30(S) 28(S) 27(S) O(R) 17(S) 20(S) 23(S) 20(S)
ECR6 Rust Caolanh  O(R) O(R) O(R) 33(S) 13() 11(R) 21(S) 10(R) O(R)  23(S) O(R) 20(S) 20(S) 21(S) 14(l)
ECR7 Nuéec ChauThanh O(R) O(R) O(R) 17(R) 10(R) 12(R) 22(S) 14(R) O(R) 12(R) O(R) O(R) 20(S) 20(S) O(R)

ECR8 Ruot Caolinh  S(28) S(25) 24(S) 30(S) 31(S) 35(S) 26(S) 29(S) 26(S) 27(S) 30(S) 18(S) 18(S) 18(S) 20(S)
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Vi Ngyﬁn Pia diéem~ AMO AMP CFL CTX CHL FFC CIP ENR NOR DOX TET NEO STR GEN SXT
khuan goc
ECR9 Nuéc ChauThanh O0(R) O(R) O0((R) 16(R) 13 (1) 11 (R) 22 (S) 22 () 21 () 10 (R) 0(R) 17(S) 0(R) 12(R) 15(I)
ECR10 Ru¢t Cao Lénh O(R) O(R) O(R) 35(S 31(S) 35(S) 30 (S) 28 (S) 27 (S) 27 (S) 0(R) 18(S) 19 (S) 21(S) O(R)
ECR11 Rudt ChauThanh S(30) S(22) 26(S) 20(R) 11 (R) 11 (R) 18 (1) 13 (R) 12 (R) 0(R) 0(R) 9(R 12 (1) 19(S) O0(R)
ECR12 Nuéc Cao Lanh 0OR) O(R) OR) 33(S 0(R) 33 (S) 32 (S) 29 (S) 27 (S) 26 (S) 0(R) 10(R) 0(R) 19(5) O0(R)
ECR13 Rudt ChauThanh O(R) O(R) 24(S) 21(R) 30 (S) 32 (S) 27 (S) 26 (S) 26 (S) 27 (S) 0R) 9(R 10 (R) 10(R) O0(R)
ECR14 Rugt CaoLé&nh OR) OR) 17(H) 25( 12 (R) 11 (R) 30 (S) 14 (R) 0(R) 10 (R) 0(R) 20(S) 7(R) 19(S) O0(R)
ECR15 Ru¢t ChauThanh S(28) S(25) 12R) 24(l) 31(S) 12 (R) 30 (S) 14 (R) 28 (S) 27 (S) 15(1) 19(S) 14 (1) 20(S) O
ECR16 Nudc CaoLénh 0OR) O(R) 24(S) 32(S) 14 (1) 12 (R) 27 (S) 26 (S) 25 (S) 0(R) 0(R) 18(S) 16 (S) 18(S) O0(R)
ECR17 Nudéc ChaduThanh O(R) O(R) 13R) 32(S) 32 (S) 32 (S) 24 (S) 24 (S) 12 (R) 30 (S) 30(S) 19(S) 10 (R) 19(S) O0(R)
ECR18 Nudc Cao Lénh O(R) O(R) 10R) 20(R) 20 (S) 16 (R) 0(R) 30 (S) 10 (R) 24 (S) 0(R) 18(S) 20 (S) 11(R) O0(R)
ECR19 Nudéc ChaduThanh O(R) O(R) 24(S) 10(R) 12 (R) 10 (R) 17 (1) 14 (R) 12 (R) 0(R) 0(R) 10(R) 11 (R) 12(R) 0(R)
ECR20 Ru¢t Cao Lénh O(R) O(R) 13R) 36(S) 35(S) 35 (S) 29 (S) 28 (S) 26 (S) 0(R) 0OR) 9(R) 13 (1) 18(S) O0(R)
ECR21 Rud¢t ChauThanh O(R) O(R) 13R) 24(I) 30 (S) 32(S) 27 (S) 26 (S) 26 (S) 27 (S) 0(R) 10(R) 19 (S) 21(S) O0(R)
ECR22 Nuéc Cao Lénh S(B0) S(22) 14R) 33(S) 32 (S) 26 (S) 30 (S) 30 (S) 27 (S) 29 (S) 0(R) 10(R) 19 (S) 22(S) 20(S)
ECR23 Rugt ChéuThanh O(R) O((R) 24(S) 0(R) 33(S) 34 (S) 30 (S) 26 (S) 27 (S) 28 (S) O(R) O0( 18 (S) 20(S) 26(S)
ECR24 Nudc Cao Lénh OR) OR) OR) 27(S) 11 (R) 30 (S) 14 (R) 16 (R) 10 (R) 0(R) 0(R) 10(R) 19 (S) 0(R) 0(R)
ECR25 Rudt ChauThanh O(R) O(R) OR) O0(R) 9 (R) 13 (R) 25 (S) 30 (S) 12 (R) 0(R) 0R) 9(R) 10 (R) 12(R) 0(R)
ECR26 Ru¢t Cao Lénh S(B0) S(22) 26(S) 30(S) 12 (R) 10 (R) 27 (S) 21 (1) 23 (S) 21 (S) 0(R) 18(9) 20 (S) 11(R) 25(S)
ECR27 Rudt ChauThanh O(R) O(R) 14 R) 22(R) 14 (1) 12 (R) 19 (1) 13 (R) 12 (R) 0(R) 0(R) O0(R) 17 (S) 19(S) O0(R)
ECR28 Ruot Cao Lanh OR) O(R) 14R) 20(R) 12 (R) 11 (R) 12 (R) 14 (R) 11 (R) 22 (S) 0(R) 20(9) 17 (S) 19(S) 23(S)
ECR29 Nudéc ChaduThanh O(R) O(R) 18() 25(I) 13 (1) 13 (R) 15 (R) 26 (S) 25 (S) 22 (S) 0(R) O(R) 19 (S) 208) O
ECR30 Nudc CaoLénh 0O(R) O(R) 18() 20(R) 14 (1) 12 (R) 12 (R) 26 (S) 24 (S) 23 (S) 0(R) O0(R) 19 (S) 16(S) 25(S)

* Mdu mieée va cd tra thu & cde viing nudi ¢a tra ¢ tinh Pong Thap
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PHU LUC K: KET QUA GIAI TRINH TU MQT SO CHUNG VI KHUAN E. ictaluri
VA A. hydrophila

K1. Két qua giai trinh tw cac chiing E. ictaluri

Chiing 1ED3
TTTCTTGATAGCATGCGGCACCATCTGCGCTGAGTGAGTGGCTAGATAGGGCGC
AAAAGACTAGAAACGCTCTCATTTCCCCTAAGCGGAATACCTCTTTTCACTTTCC
GCAACCATATTCATAGAGCAATTTTCTTGGGTGACAATAATATCATACAAATAA
AATAACGATGTAAGATAATGAATTAATTTATTTTTTGTATTTAATCAACATCCAC
CAAATGGAATTATCTTTAAAATTAATCAATTATTTATTTTTTATCACTTTTATTGG
TTTTACTGTTTCCCATGGGACAATTATTCTCTGCGCAAGCTTTTACATTAATAAA
AATAAATATCCTTATTATAATATAAGCAAGTAGACATATGTCTTGAAAATATAT
TTAATGTTGCGATTTGCATGGCTCTATGAAATGGCGCGTACCTCCTATGGTAGGG
GGGCCCCCCCTCCCCCCCCGCGCGGTCGCTTTTGGTGCGTTTCCCAAGAGACAG
GTCTAAGCCGAATGCGGTCTGCCCCTACTACTTTAAAGTGGTCGACCTCCATTAG
ACA

K2. Két qua giai trinh tw cac ching A. hydrophila

Chiing 1A3
CAGAGCGTTAAAAGTAATATTGTCAATATGATGGGCCAGTGGCAAATAAGCGGT
CTGGCCAACGGCTGGGTAATAATGGGACCGGGTTATAATGGTGAAATAAAACCT
GGCTCGGCGTCCAATACCTGGTGTTACCGGGTCAATCCTGTTACCGGTGAAAAC
TGCCTTGGGGTCCGTC

PHU LUC L: KET QUA CAM NHIEM CAC CHUNG VI KHUAN E. ictaluri VA A.
hydrophila TREN CA TRA

L1. Két qua cam nhiém cac chiing E. ictaluri

S6 cé tra chét cam nhiém véi chiung 1ED3

Gio 10? 10% CFU/ca 104 10° 106 bC NaCl BC
CFU/ca CFU/ca CFU/ca CFU/ca 0,85%

L L L L L L L L L L L L L L L L L LLLL
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
6 0 0 0 0 0 O 0 0 0 0 O 0 0 0 0 0 0 00O 0O
12 0 0 0 0 0 O 0 0 0 0 O 0 0 0 0 0 0 00O 0O
24 0 0 0 00O 0 0 00 O 0 0 0 0 0 00 0 0O
48 0 0 0 0 0 O 0 0 01 0 0 2 3 1 0 0 00 0 O
72 0 0 0 0 0 O 0 01 2 O 1 4 3 3 00 0 0 0 O
9% O 0 01 01 1 01 4 2 4 7 7 4 0 0 0 00O
120 1 0 0 2 01 1 1 3 5 5 8 9 8 5 0 0 0 0O O
144 2 2 0 3 11 2 1 4 7 5 10 9 10 6 0 0 0 0 0 O
168 3 2 1 3 2 3 4 3 6 7 6 10 10 10 7 0 O O O O O
192 3 2 1 3 2 3 4 3 6 7 6 10 10 10 9 0 0 O O O O
216 3 2 1 4 2 3 4 3 6 7 6 10 10 10 9 0 0 O O O O
240 3 2 1 4 3 3 4 3 6 7 6 10 10 10 9 0 0 0O O O O
264 3 2 1 4 4 3 4 3 6 7 6 10 10 10 9 0 0 O O O O
288 3 2 1 4 4 3 4 3 6 7 6 10 10 10 9 0 0 O O O O
312 3 2 1 4 4 3 4 3 6 7 6 10 10 10 9 0 0 O O O O
336 3 2 1 4 4 3 4 3 6 7 6 10 10 10 9 0 0 O O O O
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S c4 tra chét cam nhidm véi ching 3ED3

bC NaCl BC

108
CFU/ca

10°
CFU/ca

102 10° CFU/ca 10*
CFU/ca

CFU/ca

Gio

0,85%

A m
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i o\
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0
0
0
1
1
1
1
1
1
1
1

0 0 0 O
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0 0 0 O
0 0 0 O
0 0 0 O
0 1.1 0
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0
0
0
0
0
0
1
2
2
2
2
2
2
2
2
2
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6
7
7
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8
8
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8

4
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4
4
4
4
4
4
4

1 2 2 1
3 2 4 2
3 2 4 3
3 2 6 3
3 2 6 3
3 2 6 3
3 2 6 3
3 2 6 3
3 2 6 3

168 4 4 2 6 10 0 0 0 0 O

192
216

10 0 0 0 0 O

4 4 2 6

10 0 0 0 0 O

5 4 3 7

5 4 3 7 10 0 0 0 0 O

240
264
288
312
336

10 0 0 0 0 O

5 4 3 7

10 0 0 0 0 O

5 4 3 7

10 0 0 0 0 O

5 4 3 7

10 0 0 0 0 O

5 4 3 7

S6 c4 tra chét cam nhiém véi ching 8ED3

bC NaCl BC
L L L L LLL L

10°
CFU/ca

10°
CFU/ca

10
CFU/ca

103 CFU/ca
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CFU/ca

L
1
0

Gio

0,85%

L LLL L LLLL L L L
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0

2 3 1 2
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0
0
0
0
0
0
0
0
0
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0
0

3
0
0
0
1
2
3
8
8
8
8
9
9
9
9
9
9

2

1 2 3 1
0 0 0O
0 0 0 O
0 0 0 O
0 0 0O
1 0 0 1
1 0 1 1

3
0
0
0
0
0
0
0
0
1
2
2
2
2
2
2
2

0 0 0 O
0 0 0 O
0 0 0 O
0 0 0 O
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0 0 0 O
0 0 0 O
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5 3 5 6
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S ca tra chét cam nhiém véi ching 10ED3

bC
L
2

10? 10% CFU/c4 10* 10° 108 DC NaCl
CFUlca CFU/ca CFU/ca CFUl/ca 0,85%

Gio

L
3

L
3 1
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0 0 00 0O
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L L L L L
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1
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4
4
4
4
4
4
4
4

L LLL L LLLL L L L
2 3 1 2 3 1 2 3 1 2

L
1

0
0
0
1
2
5
8

0
0
0
2
4
4

0 0 0 0O
0 0 0 0O
0 0 0 0O
0 0 0 0O
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0 0 0 0O
0 01 0O
0 01 0O
0 0 2 2 0
1 2 3 2 2
1 2 3 3 2
2 2 4 3 2
2 2 4 3 2
2 2 5 3 2
2 2 5 3 2
2 2 5 3 2
2 2 5 3 2
2 2 5 3 2

12
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0
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1 3 1 4 4
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2
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L2. Két qu
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SO ca tra chét cam nhi

bC
L L L L L L

3
0
3
7
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108 bC NaCl
CFU/ca 0,85%

10°
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42

10 0 0 0 0 O

48
54
60
72
96

10 0 0 0 0 O

6 4 3 9 9 7

10 0 0 0 0 O

6 4 3 9 9 7

10 0 0 0 0 O

6 4 3 9 9 7

10 0 0 0 0 O

6 4 3 9 9 7

6 4 3 9 9 7 10 0 0 0 0 O

120
336

10 0 0 0 0 O

6 4 3 9 9 7
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SO c4 tra chét cam nhiém voi ching 2A3
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S6 cé tra chét cam nhiém véi ching 4A3
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0
0

12
18
24
30
36

1 1 0 2

2 2 1 5

0 1 1 1

3 2 2 6
5 5 4 7
6 5 4 8
7 6 7 9
7 6 8 9
8 7 8 9
8 7 8 9
8 7 8 9
8 7 8 9
8 7 8 9

0 1 1 1

0
1
2
3
3
4
4
4
4
4

1 2 2 2
1 3 3 2
2 3 5 4
2 3 5 4

3 3 6 5

42

10
10
10
10
10
10
10

10
10
10
10
10
10
10

8
8
9
9
9
9
9

48

54
60
72
96

3 3 6 5

3 3 6 5

3 3 6 5

120
336

3 3 6 5
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SO c4 tra chét cam nhiém voi ching 5A3

Gio 102 10® CFU/ca 10* 10° 10° bC NaCl BC
CFU/cé CFU/cé CFU/cé CFU/ca 0,85%
L L LLL L L LLLLL L L L L L L L L L
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
6 0O 00 0O O OOTUODUOOG OGO 1 0 0 0 0 0O 0O O O
12 0o 00 0O O O1O0 10 0 3 2 1 0 0 0 0 0 O
18 o o0 0O 1 1 2 2 3 2 2 6 4 3 00 0 0 O0 O
24 1 00 00 1 2 3 353 3 8 6 4 0 0 0O 0 O O
30 1 1010 2 2 3 455 3 8 8 4 0 0 0O 0 O O
36 2 11 2 1 3 3 4 4 7 6 5 9 8 7 0 0 0 O O O
42 2 1 1 2 2 3 45 4 8 7 5 10 8 7 0 0 0 O O O
48 3 2 2 3 2 3 45 49 7 6 10 10 8 0 0 0 0 0 O
54 3 22 3 2 3 45 4 9 7 6 100 100 9 0 0 0 0 0 O
60 4 2 2 3 3 3 45 4 9 8 7 10 10 10 O O O O O O
72 4 2 2 4 3 3 4 5 4 9 8 7 10 10 10 O O O O O O
96 4 2 2 4 3 3 45 4 9 8 7 10 10 10 0 0 0 0 0 o
120 4 2 2 4 3 3 4 5 4 9 8 7 10 10 10 O O O O O O
336 4 2 2 4 3 3 4 5 4 9 8 7 10 10 10 O O O O O O
PHU LUC M: KET QUA PHAN TiCH THONG KE Ti LE CHET TiCH LUY THi
NGHIEM CAM NHIEM KEP BANG PHUONG PHAP NGAM
ANOVA
Ti le ca chet tich luy
Sum of Squares df Mean Square F Sig.
Between Groups 1716,917 3 572,306 858,458 ,000
Within Groups 5,333 8 ,667
Total 1722,250 11
Multiple Comparisons
Dependent Variable: Ti le ca chet tich luy
Tukey HSD
m ) Mean 95% Confidence Interval
NT NT Difference (I-J)  Std. Error Sig. Lower Bound Upper Bound
1 2 -6,33(*) ,667 ,000 -8,47 -4,20
3 20,33(*) 667 ,000 18,20 22,47
4 20,33(*) ,667 ,000 18,20 22,47
2 1 6,33(*) ,667 ,000 4,20 8,47
3 26,67(%) 667 ,000 24,53 28,80
4 26,67(*) ,667 ,000 24,53 28,80
3 1 -20,33(*) ,667 ,000 -22,47 -18,20
2 -26,67(*) ,667 ,000 -28,80 -24,53
4 ,00 ,667 1,000 -2,13 2,13
4 1 -20,33(*) ,667 ,000 -22,47 -18,20
2 -26,67(*) ,667 ,000 -28,80 -24,53
3 ,00 ,667 1,000 -2,13 2,13

* The mean difference is significant at the .05 level.
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PHU LUC N: KET QUA CAM NHIEM PON VA CAM NHIEM KEP 2 CHUNG VI KHUAN A. hydrophila (4A3) VA E. ictaluri (LED3)
TREN CA TRA BANG PHUONG PHAP NGAM

Thoi 6 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 216 240 264 288 312 336
gian

NK1
L1 o 0 o0 o o0 o0 O 0 1 1 2 3 5 7 8 9 9 9 9 9 9 9 9
L2 o 0 o0 o o o0 o0 0 1 1 3 4 4 5 6 6 6 6 6 6 6 6 6
L3 o 0 o0 o o0 o0 O 0 O 1 2 3 4 4 5 5 5 5 5 5 5 5 5
Tong 0 0 0O 0O 0O 0 O 0 2 3 7 10 16 18 19 20 20 20 20 20 20 20 20
NK2
L1 0 0 0 O 2 3 3 3 4 5 6 7 7 7 7 7 7 7 7 7 7 7 7
L2 0 0 O 1 2 2 3 4 5 5 6 6 6 6 6 6 6 6 6 6 6 6 6
L3 0 0 O 1 1 3 3 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5
Tong 0O 0 O 2 5 8 9 11 13 14 17 18 18 18 18 18 18 18 18 18 18 18 18
NK3
L1 0 0 O 1 3 4 4 5 6 6 7 8 8 8 9 10 10 10 10 10 10 10 10
L2 0 1 2 3 4 6 6 6 6 7 7 7 8 8 8 8 8 8 8 8 8 8
L3 0 O 2 3 4 5 6 8 8 9 9 9 10 10 10 10 10 10 10 10 10 10 10
Téong O 1 4 7 11 15 1?6 19 20 22 23 24 26 26 27 28 28 28 28 28 28 28 28
NK4
L1 o o0 o0 o o o0 o0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L2 o 0 o0 o o o0 O 0 O 0 0 0 0 0 0 0 0 0 1 1 1 1 1
L3 o o0 o0 o o o0 o0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tong O 0 O O 0 0 O 0 O 0 0 0 0 0 0 0 0 0 1 1 1 1 1
NK5
L1 o 0 o0 o o o0 O 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L2 o o0 o o o o0 o0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L3 o 0 o o o o0 o0 0 O 0 0 0 0 0 0 0 1 1 1 1 1 1 1
Tong O 0 O O 0 0 O 0 O 0 0 0 0 0 0 0 1 1 1 1 1 1 1

NK1: Ngdm cd tra voi chung 1ED3 (10° CFU/mL)  NK2: Ngdm cd tra voi ching 4A3 (10° CFU/mL) NK3: Ngdm cd tra véi ching 1ED3 (10° CFU/mL)
+ chiing 4A3 (10° CFU/ML). NK4: Déi chitng ngdm mieée mudi sinh 1y NaCl 0,85% va NK5: Péi chimg khong ngdm niweée mudi sinh 1y NaCl 0,85%.
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PHU LUC O: KET QUA PHAN TiCH THONG KE Ti LE CHET TiCH LUY THIi
NGHIEM CAM NHIEM KEP BANG PHUONG PHAP TIEM

ANOVA

Ti le ca chet tich luy

Sum of Squares df Mean Square F Sig.
Between Groups 2934,000 6 489,000 789,923 ,000
Within Groups 8,667 14 ,619
Total 2942,667 20

Multiple Comparisons
Dependent Variable: Ti le ca chet tich luy

Tukey HSD

Q)] #)] Mean 95% Confidence Interval

NT NT Difference (I-J)  Std. Error Sig. Lower Bound Upper Bound

1 2 -2,00 ,642 ,085 -4,19 ,19
3 -4,67(%) ,642 ,000 -6,86 -2,47
4 -7,67(*) ,642 ,000 -9,86 -5,47
5 -8,67(*) ,642 ,000 -10,86 -6,47
6 20,67(*) ,642 ,000 18,47 22,86
7 21,00(*) ,642 ,000 18,81 23,19

2 1 2,00 ,642 ,085 -,19 4,19
3 -2,67(*) ,642 ,013 -4,86 - 47
4 -5,67(*) ,642 ,000 -7,86 -3,47
5 -6,67(*) ,642 ,000 -8,86 -4,47
6 22,67(*) ,642 ,000 20,47 24,86
7 23,00(*) ,642 ,000 20,81 25,19

3 1 4,67(*) ,642 ,000 2,47 6,86
2 2,67(%) ,642 ,013 47 4,86
4 -3,00(*) ,642 ,005 -5,19 -,81
5 -4,00(*) ,642 ,000 -6,19 -1,81
6 25,33(*) ,642 ,000 23,14 27,53
7 25,67(*) ,642 ,000 23,47 27,86

4 1 7,67(%) ,642 ,000 5,47 9,86
2 5,67(%) ,642 ,000 3,47 7,86
3 3,00(*) ,642 ,005 81 5,19
5 -1,00 ,642 ,709 -3,19 1,19
6 28,33(*) ,642 ,000 26,14 30,53
7 28,67(%) ,642 ,000 26,47 30,86

5 1 8,67(*) ,642 ,000 6,47 10,86
2 6,67(*) ,642 ,000 4,47 8,86
3 4,00(*) ,642 ,000 1,81 6,19
4 1,00 ,642 ,709 -1,19 3,19
6 29,33(*) ,642 ,000 27,14 31,53
7 29,67(%) ,642 ,000 27,47 31,86

6 1 -20,67(%) ,642 ,000 -22,86 -18,47
2 -22,67(%) ,642 ,000 -24,86 -20,47
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() )] Mean 95% Confidence Interval

NT NT Difference (I-J)  Std. Error Sig. Lower Bound Upper Bound
3 -25,33(%) ,642 ,000 -27,53 -23,14
4 -28,33(*) ,642 ,000 -30,53 -26,14
5 -29,33(%) ,642 ,000 -31,53 -27,14
7 ,33 ,642 ,998 -1,86 2,53

7 1 -21,00(*) ,642 ,000 -23,19 -18,81
2 -23,00(*) ,642 ,000 -25,19 -20,81
3 -25,67(%) ,642 ,000 -27,86 -23,47
4 -28,67(%) ,642 ,000 -30,86 -26,47
5 -29,67(%) ,642 ,000 -31,86 -27,47
6 -,33 ,642 ,998 -2,53 1,86

* The mean difference is significant at the .05 level.
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PHU LUC P: KET QUA CAM NHIEM KEP 2 CHUNG A. hydrophila VA E. ictaluri TREN CA TRA BANG PHUONG PHAP TIEM

Thai TK1 TK2 TK3 TK4 TK5 TK6 TK7
gian L1 L2 L3 L1 L2 L3 L1 L2 L3 LI L2 L3 LI L2 L3 LI L2 L3 L1 L2 L3
6 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 0 0 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 2 1 2 4 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
36 2 2 3 4 5 5 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0
48 4 3 5 7 7 6 3 4 3 1 0 1 0 0 0 0 0 0 0 0 0
60 5 5 7 8 7 6 5 6 5 4 5 4 0 0 1 0 0 0 0 0 0
72 8 7 8 8 8 7 8 7 7 7 7 6 1 1 2 0 0 0 0 0 0
84 8 7 8 8 8 7 9 8 7 8 7 7 3 4 4 0 0 0 0 0 0
96 8 8 8 8 8 8 9 9 7 9 8 9 5 5 6 0 0 0 0 0 0
108 8 8 8 8 8 8 9 9 8 9 8 9 8 7 7 0 0 0 0 0 0
120 8 9 8 8 8 8 9 9 8 9 8 9 9 8 9 0 0 0 0 0 0
132 8 9 8 8 8 8 9 9 8 10 8 9 10 8 9 0 0 0 0 0 0
144 8 9 8 8 8 8 9 9 8 10 9 9 10 9 9 0 0 0 0 0 0
156 8 9 8 8 8 8 9 9 8 10 9 9 10 10 9 0 0 0 0 0 0
168 8 9 8 8 8 8 9 9 8 10 9 9 10 10 9 1 0 0 0 0 0
33 8 9 8 8 8 8 9 9 8 10 9 9 10 10 9 1 0 0 0 0 0
Téong 25 24 26 28 29 1 0

TK1: Tiém vi khudn A. hydrophila trude khi tiém vi khudn E. ictaluri 12 gio-
TK2: Tiém ciing liic vi khudn A. hdrohpila va E. ictaluri.

TK3: Tiém vi khudn A. hdrohpila sau khi tiém vi khudn E. ictaluri 24 gic.
TK4: Tiém vi khudn A. hdrohpila sau khi tiém vi khudn E. ictaluri 48 gic.
TK5: Tiém vi khudn A. hdrohpila sau khi tiém vi khuan E. ictaluri 72 gio.
TK6. Poi ching tiém nudc mudi sinh Iy NaCl 0,85%.

TK7: Poi chitng khong tiém nude mudi sinh 1y.
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PHU LUC Q: GIA TRI pH VA NHIET PQ TRONG CAC THi NGHIEM

CAM NHIEM
Q1. Gia tri pH va nhiét d trong cac thi nghiém cdm nhiém don
] pH Nhiét df
Ngay = = = =
6 gio 18 gio 6 gior 18 gio
Ngay 0 7,28 7,28 27,8 28,2
Ngay 1 7,34 7,56 27,3 27,9
Ngay 2 7,05 7,35 27,5 28.1
Ngay 3 7,45 7,56 27,2 27,6
Ngay 4 7,33 7,62 28,2 28,8
Ngay 5 7,57 7,60 28,4 28,9
Ngay 6 7,44 7,55 27,7 28,4
Ngay 7 7,38 7,53 27,8 28,5
Ngay 8 7,25 7,48 28,3 28,7
Ngay 9 7,35 7,68 27,4 28,1
Ngay 10 7,57 7,69 28,2 28,7
Ngay 11 7,44 7,52 278 28,0
Ngay 12 7,23 7,59 26,8 27,3
Ngay 13 7,43 7,67 27,8 28,6
Ngay 14 7,58 7,69 28,3 28,8

*Gia tri pH va nhiét do dwoc do trieoc khi tiem ca.

Q2. Gia tri pH va nhiét dp trong cac thi nghiém cam nhiém kép

Ngay pH Nhiét do
6 gio 18 gio 6 gio 18 gio
Ngay 0" 7,20 7,20 27,9 28,4
Ngay 1 7,34 7,57 27,5 28,5
Ngay 2 7,04 7,65 27,4 28.0
Ngay 3 7,04 7,55 27,2 27,5
Ngay 4 7,65 7,74 28,4 29,8
Ngay 5 7,57 7,60 27,6 28,9
Ngay 6 7,43 7,57 27,5 28,7
Ngay 7 7,39 7,54 27,8 28,2
Ngay 8 7,74 7,87 27,5 28,7
Ngay 9 7,35 7,68 27,3 28,3
Ngay 10 7,57 7,69 27,8 28,6
Ngay 11 7,65 7,67 27,8 28,3
Ngay 12 7,60 7,64 27,7 28,3
Ngay 13 7,63 7,67 27,8 28,6
Ngay 14 7,58 7,44 27,5 28,6

*Gid tri pH va nhiét do dwoc do trude khi tiém/ngam ca.
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PHU LUC R: KET QUA THUC HIEN KHANG SINH PO VI KHUAN E. ictaluri VA A. hydrophila

R1. Két qua thwe hién khang sinh d0 67 chiing vi khuén E. ictaluri

kh\l/llém Piadiélm AMO AMP  CFL CTX CHL  FFC CIP ENR NOR DOX  TET NEO  STR GEN  SXT
1ED3  Tp.CanTho S(25) S(22) R@1) R(0)  R(@) R(0) S(@5 RO  S(17) R0 R@10 R©O R() S@9 R()
2ED3  Tp.CinTho R(12) S(20) S(22) S@30) R@®B) R@3) 1(0) R(@6) S@7) S8 R R(12 R@B) R(12 R(0)
3ED3  TraVinh S(32) S(22) 1(18 R(22) S(32) R@4) S22 R4 S@9 S(6 R S@6) RO R(12 R(0)
4ED3  DéngThip R(12) R(2 R(12 R@) R@® R RO RO RO R@0) R R®@E2 1(12) R@12 R()
S5ED3  DdngThap S(26) S(19) R(10) RO R@®  R(0) (200 R(15) 1(13) R(1) R(@8 R(12 R(@©® S(8 R(0)
6ED3  AnGiang  1(16) R(13) R(3) 1(24) R(® R(@6 R(12 R@©O R() 1(13)  R(8) S@6 R(@©® R@0) R(0)
7ED3  Bén Tre S(@4) 1(14 R@O RO R(@  R(@®) 1(16) R(12) RO R@1) R(@) RO R@® R©O R(0)
8ED3  DéngThap S(35) S(26) R(13) S(30) R@©@  R(10) S(@25 R(16) S(0) S@7) R@® R@12 R(0) 1(13)  R(0)
9ED3  TidnGiang S(23) S(20) S(200 R(21) R(®)  S(32) S(30) S(30) S(19) S(16) S(32) S(30) S(20) S@27) R(0)
10ED3  VinhLong 1(16) R(12) S(1) 125 R R@®) R(2 R0 R@1) R@2 RO S@6 R®) R(1) R(0)
11ED3  TiénGiang S(25) S(25) S(24) S(26) S(18) R(7)  S(29) S5 S(22) S(200 S(30) S(3) RO S22 R(0)
12ED3  DPéngThap S(39) S(29) S(0) 14 R(G) R@4) S5 1(19) 1(16) S(6 R() S@6) RO R(12) R(0)
13ED3  TiénGiang S(35) S(32) S(0) 125 R() R() S(7) S(4) 1(16) R912) R() S5 R(0) 1(13)  R(0)
14ED3  TraVinh S(36) S(30) 1(19 R(0) R()  R() (200 1(19) 1(16) S(9) R(7) S(0) S5 1(149 R(0)
15ED3  Bén Tre S(20) S(30) S(200 S@40) R(10) RO  S(24) R@5 1(13) I1(15 R(® R@12 RO  R(11) R(0)
16ED3  AnGiang R(8)  R(0) 1(18) R(14) 1(13) R@ R() R(10) 1(16) R@2 1(16) R@©O R@A1l) RO R(0)
17ED3  TiénGiang S(28) S(32) R(16) S@0) R@© RO  R(13 R R@2 R0 R R@©® R@0) R(12 R(0)
18ED3  VinhLong S(18) S(32) S(22) R(0) R(@© R@B) R(12 R91) S@32) S(@27) R S@B0) S(25) S@4) R(0)
19ED3  VinhLong R(12) R(12) R(@5 R(20) R(@©  R(9) (200 R(15 R() S(6 RO R( R(@11) S(0) R(0)
20ED3  VinhLong S(20) R(12) S(22) S@30) R()  R() (200 R(14) R(12) S(4) R(@B) R(11) R(0) 1(16)  R(0)
21ED3  Bén Tre 1(16) R(12) S@1) 1(25) R@® R R@12 R@0) R(1) R@2 R@O S(6 R(®) R R()
22ED3  AnGiang  S(25) S(24) S(25 S(26) R(10) R() R(14) S(4) 1(16) 1(15 R(G)  S@5 S(15 S(20) R(0)
23ED3  Bén Tre S35 S(18) R(6) S(3) R@® R(®6) S8 R@6) R@O S8 1(15 R@12 R(0) 1(12)  R(0)
24ED3  AnGiang  R(10) S(0) R(15) 1(25 R(@©@  R(8) (200 R(14) 1(13) 1(13) 1(16) S(15 R(0) 1(15  R(0)
25ED3  TidnGiang R(@B) RO S(22 R(2) R@®B R(@) R@5 R@©O R@0) S@6 R(8) 1(13)  R(7) R(12) R(0)
26ED3  AnGiang  S(30) S(20) R(12) S(30) R0 R@Q S22 R(@6) R@0) S(25 R0 S(0) RO  S(20) R(0)
27ED3  TiénGiang R(7) RO R(12) S@2) R@®B R(8) 1(17) R(12) R(12) S(0) R() S@7) R@©® S@7) R(0)
28ED3  TidnGiang R(10) RO  S(25 R(2) R@® RO R(15 R(11) R@1) S@8 RO R@0) R@O R(11) R(0)
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Vi

hui, ~ Piadiém  AMO  AMP  CFL CTX CHL  FFC CIP ENR NOR DOX  TET NEO  STR GEN  SXT
29ED3 DPongThap S(22) S(31) S(30) 1(24 RO R() S(26) R@14) 1(149 1(15 R(0) 1(13) R() R(12) R(0)
30ED3 TidnGiang S(33) S(30) S(200 R(22) R(@©  R(0) (200 R(13) R(1) 1(15 R(9) 1(13)  R(0) (149  R(0)
1ED4  TraVinh S35 S(32) S(00 S@0) R(G) R4 1(16) R(12) S(@17) S@18) R(6) 1(13) 1(14 R(1) R(0)
2ED4  TraVinh S(32) R(0) 1(199 S(28) R@) R@2 S(7) 1(18) S(18 S(16) R(12) 114 RO R() R(0)
3ED4  TraVinh S(29) S(28) S(30) S(38) RO  R@0) 1(16) 117 1(14 1(14) R(®) 1(14)  R(0) (149  R(0)
4ED4  TraVinh S(8) S(26) S(200 S8 R@ S(2 R R@©® R 1(14)  R(6) 1(14)  1(12) 1(13) R(0)
S5ED4  Bén Tre S(38) S(25 S(24) S@42) R(®G) R@@0) S(23 R(11) R(12 S(18 R(11) S@5 RO  R(12 R(0)
6ED4  Bén Tre S(37) S(4) 1(19 S(30) R@® R@2 S(28 1(19 S8 S@17) R(9) S5 R(0) (149  R(0)
7EDA  DdngThap S(36) S@30) S(22) S(GO) R@ RO  S(30) 1(20) S8 S(22 R R@12 R@0) 114 R(0)
BED4  DdngThap S(29) S(26) 1(18) S@42) RO R(7) S22 R@) 1149 S@I7) R@O R@12 R(0) 1(13)  R(0)
9ED4  DdngThap S(28) S(30) S(21) S@0) R@®B) R() S8 1(0) 1(16) S@U7) R(®) 1(14)  S(200 1(14) R(0)
10ED4 TiénGiang S(28) S(29) S(21) S@39 R@©  R(6) 1(16)  R(0) (149 1(14 R@O) S@7) 1(13) 1(15)  R(0)
11ED4 DPdngThap S(40) S(30) S(26) S(44) RO  R@3) S(28 1(17) S(9) S(20) R(10) S(@16) R(0) 1(16)  R(0)
12ED4 DPdngThap S(32) S(18) S(23) S(34) R®) R S5 1(0) 1(13) S(19 R R@12 RO R(11) R(0)
13ED4  TiénGiang S(30) S(22) S(22) S@41) RO R@B)  S(24) 1220 1(14 S@9 RO R@2 R@O  S@8 R(0)
14ED4  TiénGiang S(28) S(20) S(22) S(3) R®B RO  R(14) R@©  R(0) 1(13)  R(0) 1(14)  1(12) 1(13) R(0)
15ED4  TiénGiang S(28) S(28) S(22) S(38) R(7) R(2) S(24) 1(18) 1(14) S(19 R(10) 1(14) R(0) (149  R(0)
16ED4 DdngThap S(40) S(26) S(32) S(44) S(30) RO S22 R(@©O  R(0) 1(13)  R(8) S5 1(12 115 R(0)
17ED4  Tp.CinTho S(44)  R(0) 1(17) S(28) R R(12 R(0) RO R@©® R@2 R() R@2 R() 1(16)  R(0)
18ED4 Tp.CinTho S(34) R0  S(0) S(@30) R@® R@O R@O  R(0) 1(14) 114 R R@0) 1(14 1(13) R(0)
19ED4 Tp.CinTho S(38) 1(16) R(@2 R(20) R@®) R@0 R R@©O  R(0) (15 R() S@6 R@©O R@12 R(0)
20ED4 Tp.CinTho 1(15)  1(15) 1(18) R(18 RO  S(21) R()  R(0) (15 S(30) R(0) RO R@1) R(12 R(0)
21ED4 Tp.CinTho S(24) S(25) R(16) R(22) R(0) (17 R() RO R@1) 1149 RO S@5 1(12) 114 R(0)
22ED4A Tp.CinTho R(12) S(8) R() RO R@©@ R@4) S22 R(@12 1(149 R(@) RO R@©O R@L) R R(0)
23ED4  DdngThap R(O) S@B0) S(27) R@6) R@®B R(®6) RO R@©O R@O RO R() 1(14)  R(8) 1(13)  R(0)
24EDA  VinhLong S(34) R()  S(34) S@6) R®B)  R(0) (200 R(12) RO S@7) RO R@1) R@©O R@O R(0)
25ED4  VinhLong S(30) S(24) S(25 S@40) R(@©  R(8) 1(17) R(8) R(10) 1(13) R(6) 1(14 RO R(12) R(0)
26ED4  VinhLong S(40) S(30) S(30) S@44) RO R(0) RO R@ RO S(0) R@® R@12 R(0) 1(13)  R(0)
27ED4  VinhLong S(40) R(@©)  S(24) R0 R@©®  R(0) R(14) R@©  R(0) (14 R() S5 1(12 R@2 R(0)
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Vi

Khuin Pia diétm AMO AMP CFL CTX CHL FFC CIP ENR NOR DOX TET NEO STR GEN SXT
28ED4 Dong Thap  S(37) S(20) S(21) 1249 R@®B)  R(B® R4 R©O  R@®) 114 R(6) I1(14 R0 R(12 R()
29ED4 AnGiang  S(26) R(10) I1(18) R(9 R(8 R(10) R@©® RO R@2 1(13 R R(@12 1100 R@2 R(0)
30ED4 AnGiang R(0) S(22) R(0) S8 R® R@O R() R@O R@O R(0) R(0) R@0) R(0) R() R(0)
31ED4  Bén Tre S@0) R@O S(3) RO R@® R@®6) S((28 R(5 I1(149 S@16 R() R@2) RO R0 R(0)
32ED4  Bén Tre S(30) S(23) S(4) S(34) R(6) R@A) R@12 118 1(16)  S(9) R(19) S(5 R() R(@®6) R(0)
33ED4  Bén Tre S(34) S5 S(24) S(3) R@O R@®) I1(17) 1(21) S@4) 114 RO R@2) RO R(12 R(0)
34ED4 PdngThap S(34) S(30) S(24) S@0) RO R() R@3) 1) S@9 1(15 R0 114 RO 114 R(0)
35ED4 DPdngThap S(34) S@5 S(1) S@32) R@O  R(0) 1200 R (6) R(8) R(1) R@O  S@I7) S@U5 S@7) R(0)
36ED4  Tra Vinh S(30) S(3) 1(19 S(@4 R® R(®) R@5 RO R@2 R@1) RO 114 114 R@2 R(0)
37ED4  TraVinh S(30) S(24) S(26) S(36) RO  R(6) R(14) 1(19) 1(15 S(19 R(11) S@5 R(0) 19(13) R(0)

R2. Két qua thue hién khing sinh d6 74 chiing vi khuin A. hydrophila
kh\l/ll‘fm Pia diém AMO AML CFL CTX CHL FFC CIP ENR NOR DOX TET NEO STR GEN SXT
1A3  TraVinh R(O) R0 RO R@5) R R(9  S@5 S(@23) S@0) S0 R@©@  S@I7) 113  1(14) R (0)
2A3  VinhLong  R(0) R(0) R() S@7) S(30) S@5 S8 S(@7) S(@6 S5 R@12 R(10) S5 S@9  R(0)
3A3  TraVinh RO RO RO S@B8 R(1) R@2 S8 S(@7) 1(16) S(24 R@© R@L) 114 114  R(0)
4A3  PdngThip R@O RO R() S@35 S@32) S(35) S@0) S8 S8 S(25 R@3) R@) 113 S@9) R(0)
5A3 Tp.CinTho R(0) R(0) R S@35 R(1) R@1) S@4) 1(21) S(@0) S22 R@® R(10) 1(14 1(13) R(0)
6A3 TiénGiang R() R(0) R0 S35 S@B0) S35 S@1) S(29) S(26) S(24) R(1) R®  1(13) S(9)  R(0)
7A3  TiénGiang R(©0) R0 R() S@0) R(12 RO  S@4) S(23 S(1) S@9 R@©O SA7) 113  1(14) R (0)
8A3  TraVinh RO RO RO 15 R(1) S@4) S(30) S(28) S(@6 S(24 R@® R@) S5 S@8  R(0)
9A3 Tp.CinTho R(©) R(0) RO SB35 S@B) S@5 S(30) S(0) S(27) S(24) R@13) R(8) S(6) S@17) R(0)
10A3  Vinh Long R(O) R0 RO S@30) R(1 R(9) S@6) S5 S(1) S@7) R@O R(2) S@6 1(13) R (0)
11A3  VinhLong R(0) R() R(0) S(30) I1(14) R 1(17) S(@5 S22 S@5 R S(16) S@6) 114 R(0)
12A3 TiénGiang R(0) R() R S(30) R@1) R(9 R0 R(@6 R(0) R@® R@® R(@) R@0) Rl R(0)
13A3 DPéngThap R@© R@O R() R(6) R R(@13) S8 S@0) S@) R@A2) 118 S@7) 112 S@7) R(0)
14A3 PdéngThap R R@O RO 123 R@ R@O R@O R@©® RO R@® R@O R(2 1(13) R(2 R(0)
15A3 TiénGiang R(@) RO R() S(31) S(33) S(36) S(@B2) S@0) S@8) S(@7) R(3) S@I7) S0 S@3) R(0)
16A3 Tp.CanTho R(@© RO  R() S(31) 1(13 R(11) S(1) 1(19) 1(16) S(23) R(1) S0 S(0) S@1) R(0)
17A3  An Giang RO RO RO S@B0) R0 R@2 S@) 1(0) 1(15 S5 R@0) R(12 S(0) S0 R(0)
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Vi

huig ~ Pladiém  AMO  AML  CFL  CTX  CHL FFC CIP ENR NOR DOX TET NEO STR  GEN  SXT
18A3 Tp.CanTho R (0) R(0) R() S@30) R(11) R(11) S(26) S(25 S(22) S(23) R  S(18 S(18 S@18) R(0)
19A3  TraVinh R (0) R(O) R0 S(6) 1(13) R@1) S22 120 S@1) S(4) R0 S@A7) S@5 S@U7) R(0)
20A3  Vinh Long R (0) R(O) R() S@0) R(1) S(36) S(22) S(30) S(7) S5 R@10) S(0) R(10) S(0) R(0)
21A3  AnGiang R (0) R(O) R() R0 R(11) R(1) 1(18 (17 1(13) S8 RO  S@6 S@5 S@19 R(0)
22A3  Bén Tre R (0) R(O) R0 S(33) RO S(33) S@B2) S(9 S@7) S(6) R(@12 S@6) R@O S@19 R(0)
23A3  Bén Tre R (0) R(O) R() S@33) RO  S(36) S(2) S(5 S(1) S(5 R@O  S(18) S(18)  1(13) R (0)
24A3  Vinh Long R (0) R(O) R0 S(30) R(2 R@1) S(@30) S(9 S(0) S(21) R(11) S(0) S8 S(19 R(0)
25A3  AnGiang R (0) R(O) R() S@35 S@B1) R(12) S(30) S(29 S(28 S@7) 1(15 S@19 S@5 S0 R(0)
26A3  Vinh Long R (0) R(O) R0 S(32 114 R@2 S@7) S(@6) S(@5 S(21) R(10) S@9 S(5 S(0) R(0)
27A3  Bén Tre R (0) R(O) R() S(32) S(32) S(32) S(24) S(24) S(20) S(30) S(30) S(19) S@18 S(19) R(0)
28A3  TiénGiang R (0) R(O) R0 S(3) S(0) R(@6) S(30) S@30) S(0) S(24) R S(18 S(0) S@17) R(0)
29A3  AnGiang R (0) R(O) R() R0 R(12) R0 (17 R@5 R@1) S@7) RO  S@7) R@A) 1(14) R (0)
30A3 Tp.CinTho R (0) R(O) R0 S(36) S(35) S(35) S(9 S(@8) S(@6) R0 R S(6) S(6) S8 R(0)
31A3  Bén Tre R (0) R(O) R() S@31) S@30) S(32) S(27) S(26) S(26) S(6) R@7) S@A7) S@6) S@19 R(0)
32A3  TiénGiang R (0) R(O) R0 S(33) S(32) S(26) S(30) S@B0) S@7) S(9 R(13 S@6) S@19 S22 R(0)
33A3  Vinh Long R (0) R(O) R0 S(30) S(33) S(34) S(30) S(@6) S(@7) S(28 R(13) S(16) S(18 S(20) R(0)
34A3  Bén Tre R (0) R(O) R() S(@7) R(@1) S(@30) R(14) R(14) R@1) S@6 RO  R@12 S@19 R0 R(0)
35A3 DéngThap  R(0) R(O) R(0) R(0) RO R(13) S(5 S(34) 1(168) S(0) R@)  R() R(10) R(11) R(0)
36A3  Vinh Long R (0) R(O) R() S@30) R(12) R(10) S(27) S(23) S(23) S(1) R@O  S(8 S(0) S@18 R(0)
37A3  Bén Tre R (0) R(O) R0 S(9 114 R@2 119 R@2 S@7) R@0 R S@A7) S@7) S@9 R(0)
38A3 DéngThap  R(0) R(O) R() S(9 R(2 R(1) S(@7) S5 R@12 S22 R@O S0 S@A7) S@19 R()
39A3  Bén Tre R (0) R(O) R0 S(30) 1(13) R@3) S(@7) S(@6) S(@5 S(22) R0 S@A7) S@9 S(0) R(0)
40A3  TiénGiang R (0) R(O) R() S(9) 1(14 R(12) S(25 S(26) S(24) S(3) RO R@12 S@19) 1(14) R (0)
41A3  Vinh Long R (0) R(O) R0 S(30) R@12 R@1) S(6) S(@5 S(@5 S(24) R(10) S(19) S(18 S(20) R(0)

1A4  TraVinh R (0) R(O) R() S(34) S@30) S(33) S(7) S(26 S(25 S@7) R@0) S@7) S@A7) S(@0) R(0)

2A4  AnGiang R (0) R(O) R0 R(12 R@©® R@O  S(5 S8 S@8 113 R  R(0) R(11) R(6) R(0)

3A4  TiénGiang R (0) R(O) R() S(34) S@32) S(@5 S(30) S(9 S(7) S@5 RO  S@19 S(0) S(22) R(0)

4A4  BénTre R (0) R(O) R() S@B7) R@2 R() S(4) (1) S(1) S@3 R@B S@7) S@5 S@7) R()

5A4  Tp.CinTho R (0) R(O) R0 S(31) S(0) S(36) S@7) 117 S@4) S@7) R@3 R@5 S@9 S@1) R(0)
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Vi

\hui, ~ Pladiém  AMO  AML  CFL  CTX  CHL  FFC CIP ENR NOR DOX TET NEO STR  GEN  SXT
6A4  Vinh Long R(O) RO RO 1(2) R(7) R(11) S(@25 S(28 S(200 S(@25 S(0) R@L) 1(12) 1(15) R (0)
7A4  TiénGiang R() R0 R@ S(32) S(30) R() S22 1(200 S(@17) S(0) R(10) R(0) 1(12) 1(14) R (0)
8A4  BénTre R(O) RO RO S(8 1(13) R(12 S22 1(22) S(3) S0 R@1l) R@5 1(12) 1(14) R (0)
9A4  TiénGiang R() R0 R(@©@ S(30) R@2 R(3 S(1) R@® R() S@I7) R@10) R(@5 1(14)  1(16) R (0)
10A4 Tp.CinTho RO R() R(0) 1(24) R@11) R0 S(@26 R(0) (15 S(19) R R@5 1(13)  1(15) R (0)
11A4 TiénGiang R(©) R() R(0 S(30) 1(13) S(0) S(2) RO R@10) S(6 R(11) R@5 R@l) S@2 R(0)
12A4  Vinh Long R(O) RO R@O S(30) R(0) 1(19)0 1(19 S(@27) S(0) S(2) R@0) S(16) 1(12) 1(15) R (0)
13A4  Bén Tre R(O) RO RO S(@7) S(5) S(@5 S(4) 1(22) S(@4) S22 R@12 R@AL) 114 1(14) R (0)
14A4 TiénGiang R(©) R(0) R(0) S@30) R(12 R@3) S5 RO  S(4) S@1) R@12 R@5 114 1(@15) R (0)
15A4  Vinh Long R(O) RO RO S(0) S(7) S@2 1(0) S(4) R(@) S8 R@13) R®2 S22 1(14) R (0)
16A4  Bén Tre R(O) RO RO R(@2 1(15 R(9) S(@3) 1(200 S(24) S0 R@©O R@5 S@9 R@) R(0)
17A4  Vinh Long R(O) RO RO S(@7) R@Al) R(12 S(@4 1(17) S@7) S@A7) R@12 R@3) S@1) 1(14) R (0)
18A4  TraVinh R(O) RO R@O S(6) S(23) S@2 119 1(22) S(3 S(1) S@0) R(13) S(1) 1(13) R (0)
19A4  Vinh Long R(O) RO R@ S(0) S(5) S@0) S R@O S(32) S(0) R@14) R@4) S@1) R@12 R(0)
20A4  Vinh Long R(O) RO R@ S(30) R@2 S(30) S(2) R@3) 1(13) S0 S(4) R@4) S@19 R@12 R(0)
21A4  Tra Vinh R(O) RO R@@ S(30) S(7) S@) S 1(17) S@B1) S@@) R@3) R@3) S22 R@12 R(0)
22A4 DdngThégp R() R0 R@©O 1(24) R@1) R(1) S(@5 S(28) S(25 1(14) R(@10) R4 S@1) 1(14) R (0)
23A4  Bén Tre R(O) RO RO S(32 1(15 R(@1) S(@5 1(17) S(@30) S@17) R@0) S(16) S(1) 1(14) R (0)
24A4 DdngThégp R() R R@©® 125 R@1) R(2 R@3) 1(22) S(@1) S@8 R@11) R@4) S@22) 1(14) R (0)
25A4  AnGiang R(O) RO RO S@7) 1(149 R(1) S@7) 1(18 S@17) S@8 R@12 R@2 S@5 R@12 R(0)
26A4  Bén Tre R(O) RO RO S@B0) 1(15 R(9) 1(17)  1(17) S(17) S(18 R(10) S(20) 1(13)  1(15) R (0)
27A4  Tp.CinTho R() R0 R(@© S(30) S(30) S(30) S(@3) 1(22 S(2) S@1) S(@6) R@12 R(10) R(12) R(0)
28A4  TraVinh R(O) RO R@ S(@7) R®) R() S 12 1(15 115 R@©® R@4) R(10) R0 R(0)
29A4 DéngThap R() RO R@©O S@33) 1(15 R(9) S(@5 S@5 S@18 R(12 R@O R@5 1(12) 1(15) R (0)
30A4 DéngThégp R(O) R0 R@©O S(33) I1(15 S0 R@5 1(19 R(@ S(0) R@11) R@2 R(1) R@12 R(0)
31A4 DéngThap R() R0 R(@©O S(30) S(25) R(10) S(4) 1(18 1(16) S(22) R0 R@4) S@16 R(12) R(0)
32A4  AnGiang R(O) RO R@® S(8 R@2 R() S(@5) S@3) R() S(19 R@10) R®@4) R(11) R@12 R(0)
33A4  AnGiang R(O) RO R@O 1(24) S(@5 S@32) S@7) 1(22 sS@B1) S@) R@10) R@4) R(11) R@12 R(0)
33A4  AnGiang R(O) RO RO 1(24) S(5 S@32) S@7) 1(22 S@B1) S22 R@0) R@4) R(11) R@12 R(0)

202



PHU LUC S: KET QUA GIAI TRINH TU' CAC GEN O 2 LOAI VI KHUAN E.
ictaluri VA A. hydrophila

S1. Két qua giai trinh tw cac Intll
ACTTGGTTAGGCAGTTAGCGTATGGCGCTCACGCAACTGGTCCAGAAACCTTTG
ACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCATGGCTTGTTATGAC
TGTTTTTTTGTACAGTCTATGCCTCGGGA

S2. Két qua giai trinh tw cac viing gen cassette

S2A. Gen cassette dfrAl (0,65 kbp)
GCTGCATTGGTGATGTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGG
GCAGTCGCCCTAAAACAAAGTTAACCTCTGAGGAAGAATTGTGAAACTATC
ACTAATGGTAGCTATATCGAAGAATGGAGTTATCGGGAATGGCCCTGATATT
CCATGGAGTGCCAAAGGTGAACAGCTCCTGTTTAAAGCTATTACCTATAACC
AATGGCTGTTGGTTGGACGCAAGACTTTTGAATCAATGGGAGCATTACCCAA
CCGAAAGTATGCGGTCGTAACACGTTCAAGTTTTACATCTGACAATGAGAAC
GTATTGATCTTTCCATCAATTAAAGATGCTTTAACCAACCTAAAGAAAATAA
CGGATCATGTCATTGTTTCAGGTGGTGGGGAGATATACAAAAGCCTGATCGA
TCAAGTAGATACACTACATATATCTACAATAGACATCGAGCCGGAAGGTGA
TGTTTACTTTCCTGAAATCCCCAGCAATTTTAGG

S2B. Gen cassette Dfr7 (0,8 kbp)
GTTTCGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCA
GCAGGGCAGTCGCCCTAAAACAAAGTTAGCCATTACGGGGGTTGAATTGAA
AATTTCATTGATTTCTGCAACGTCAGAAAATGGCGTAATCGGTAATGGCCCT
GATATCCCATGGTCAGCAAAAGGTGAGCAGTTACTCTTTAAAGCGCTCACAT
ATAATCAGTGGCTCCTTGTTGGAAGGAAAACATTTGACTCTATGGGTGTTCT
TCCAAATCGAAAATATGCAGTAGTGTCGAGGAAAGGAATTTCAAGCTCAAA
TGAAAATGTATTAGTCTTTCCTTCAATAGAAATCGCTTTGCAAGAACTATCG
AAAATTACAGATCATTTATATGTCTCTGGTGGCGGTCAAATCTACAATAGTC
TTATTGAAAAAGCAGATATAATTCATTTGTCTACTGTTCACGTTGAGGTTGA
AGGTGATATCAATTTTCCTAAAATTCCAGAGAATTTCAATTTGGTTTTTGAGC
AGTTTTTTTTGTCTAATATAAATTACACATATCAGATTTGGAAAAAAGGCTA
ACAAGTCGTTCCAGCACCAGTCGCTGCGCTCCTTGGACAGTTTTTAAGTCGC
GGTTTTATGGTTTTGCTGCGCAAAAGTATTCCATAAAACCACAACTTAAAAA
CTGCCGCTGAACTCGGCGTTAGATGC

S2C. Gen cassette aadA2 (0,95 kbp)
GGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGG
AGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAGAC
ATCATGAGGGTAGCGGTGACCATCGAAATTTCGAACCGACTATCAGAGGTG
CTAAGCGTCATTGAGCGCCATCTGGAATCAACGTTGCTGGCCGTGCATTTGT
ACGGCTCCGCAGAGGATGGCGGCCTGAAGCCATACAGCGATATTGATTTGTT
GGTTACTGTGGCCGTAAAGCTTGATGAAACGACGCGGCGAGCATTGCTCAAT
GACCTTATGGAGGCTTCGGCTTTCCCTGGCGAGAGCGAGACGCTCCGCGCTA
TAGAAGTCACCCTTGTCGTGCATGACGACATCATCCCGTGGCGTTATCCGGC
TAAGCGCGAGCTGCAATTTGGAGAATGGCAGCGCAATGACATTCTTGCGGG
TATCTTCGAGCCAGCCATGATCGACATTGATCTAGCTATCCTGCTTACAAAA
GCAAGAGAACATAGCGTTGCCTTGGTAGGTCCGGCAGCGGAGGAATTCTTT
GACCCGGTTCCTGAACAGGATCTATTCGAGGCGCTGAGGGAAACCTTGAAG
CTATGGAACTCGCAGCCCGACTGGGCCGGCGATGAGCGAAATGTAGTGCTT
ACGTTGTCCCGCATTTGGTACAGCGCAATAACCGGCAAAATCGCGCCGAAG
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GATGTCGCTGCCGACTGGGCAATAAAACGCCTACCTGCCCAGTATCAGCCCG
TCTTACTTGAAGCTAAGCAAGCTTATCTGGGACAAAAAGAAGATCACTTGGC
CTCACGCGCAGATCACTTGGAAGAACTTATTCGCTTTGTGAAAGGCGAGATC
ATCAAGTCAGTTGGTAAATGATGTCTAACAATTCGTTCAAGCCGACCGCGCT
ACGCGCGGCGGCTTAACTCCGGCGTTAGATGCACTAAGCACATAATTGCTC
ACAGCCAAACTATCAGGTCAAGTCTGCTT

S2D. Gen cassette aadAl (1,0 kbp)
GTGCTGCGCAAAAACCCAGAACCACGGCCAGGAATGCCCGGCGLGLGG
ATACTTCCGCTCAAGGGCGTCGGGAAGCGCAACGCCGCTGCGGCCCTCGGC
CTGGTCCTTCAGCCACCATGCCCGTGCACGCGACAGCTGCTCGCGCAGGCTG
GGTGCCAAGCTCTCGGGTAACATCAAGGCCCGATCCTTGGAGCCCTTGCCCT
CCCGCACGATGATCGTGCCGTGATCGAAATCCAGATCCTTGACCCGCAGTTG
CAAACCCTCACTGATCCGCATGCCCGTTCCATACAGAAGCTGGGCGAACAA
ACGATGCTCGCCTTCCAGAAAACCGAGGATGCGAACCACTTCATCCGGGGTC
AGCACCACCGGCAAGCGCCGCGACGGCCGAGGTCTTCCGATCTCCTGAAGC
CAGGGCAGATCCGTGCACAGCACCTTGCCGTAGAAGAACAGCAAGGCCGCC
AATGCCTGACGATGCGTGGAGACCGAAACCTTGCGCTCGTTCGCCAGCCAG
GACAGAAATGCCTCGACTTCGCTGCTGCCCAAGGTTGCCGGGTGACGCACAC
CGTGGAAACGGATGAAGGCACGAACCCAGTGGACATAAGCCTGTTCGGTTC
GTAAGCTGTAATGCAAGTAGCGTATGCGCTCACGCAACTGGTCCAGAACCTT
GACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCATGGCTTGTTAT
GACTGTTTTTTTGGGGTACAGTCTATGCCTCGGGCATCCAAGCAGCAAGCGC
GTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCA
GCAGGGCAGTCGCCCTAAAACAAAGTTAAACATCATGAGGGAAGCGGTGAT
CGCCGAAGTATCG

S2E. Gen cassette dfrA27 (1,2 kbp)
TCCCAACAATTAAGGGTCTTAAAATGGTAAAAGATTGGATTCCCATCTCTCA
TGATAATTACAAGCAGGTGCAAGGACCGTTCTATCATGGAACCAAAGCCAA
TTTGGCGATTGGTGACTTGCTAACCACAGGGTTCATCTCTCATTTCGAGGAC
GGTCGTATTCTTAAGCACATCTACTTTTCAGCCTTGATGGAGCCAGCAGTTTG
GGGAGCTGAACTTGCTATGTCACTGTCTGGCCTCGAGGGTCGCGGCTACATA
TACATAGTTGAGCCAACAGGACCGTTCGAAGACGATCCGAATCTTACGAAC
AAAAGATTTCCCGGTAATCCAACACAGTCCTATAGAACCTGCGAACCCTTGA
GAATTGTTGGCGTTGTTGAAGACTGGGAGGGGCATCCTGTTGAATTAATAAG
GGGAATGTTGGATTCGTTGGAGGACTTAAAGCGCCGTGGTTTACACGTCATT
GAAGACTAGTCCTTTGCATAACAAAGCCATCAAACCGGACGCCAGAGATTC
CGCGCCTGTTGCGCATGGCTTCGCCATTTTATGCGCAATAGGCGCGCCACCC
TGTCGCCGTTTATGGCGGCGTTAACCCAAAGGAGTATCGTGAAAATATCACT
AATGGCTGCAAAAGCAAGAAATGGGGTTATTGGCTGCGGCTCGGATATCCC
GTGGAACGCTAAAGGTGAGCAGCTGCTTTTTAAAGCAATAACTTACAATCAA
TGGCTCTTAGTCGGCCGTAAAACATTTGAGGCAATGGGGGCTCTCCCAAATA
GAAAGTATGCAGTTGTCAGCCGCTCAGGATCGGTAGCTACTAACGATGATGT
GGTTGTGTTTCCATCTATAGAAGCAGCAATGAGGGAGCTAAAGACTCTTACG
AACCATGTTGTTGTTTCTGGTGGTGGAGAGATCTACAAGAGTCTGATCGCCC
ATGCCGACACGCTACATATCTCGACAATAGATTCCGAGCCAGAGGGCAATG
TTTTCTTTCCGGAAATCCCCAAAGAGTTCAATGTGGTGTTCGAGCAGGAATT
TCATTCAAATATAAATTATCGCTATCAAATCTGGCAAAGGGGTTAACCATCC
AAGCCATCGGACACATTT

204



S2F. Gen cassette dfrAl-aacA4 (1,5 kbp)
GCGATGCTCTATGAGTGGCTAAATCGATCTCATATCGTCGAGTGGTGGGGCG
GAGAAGAAGCACGCCCGACACTTGCTGACGTACAGGAACAGTACTTGCCAA
GCGTTTTAGCGCAAGAGTCCGTCACTCCATACATTGCAATGCTGAATGGAGA
GCCGATTGGGTATGCCCAGTCGTACGTTGCTCTTGGAAGCGGGGACGGATGG
TGGGAAGAAGAAACCGATCCAGGAGTACGCGGAATAGACCAGTCACTGGCG
AATGCATCACAACTGGGCAAAGGCTTGGGAACCAAGCTGGTTCGAGCACTG
GTTGAGTTGCTGTTCAATGATCCCGAGGTCACCAAGATCCAAACGGACCCGT
CGCCGAGCAACTTGCGAGCGATCCGATGCTACGAGAAAGCGGGGTTTGAGA
GGCAAGGTACCGTACCCCCCCCAGATGGTCCATCCGTGTACGTGGTTCAAAC
ACGCCATGCATTCGAGCGAACACGCAGTGATGCCTAACCCTTCCATCAAGGG
GGCGGTCGTGAAACTATCACTAATGGTAGCTATATCGAAGAATGGAGTTATC
GGGAATGGCCCTGATATTCCATGGAGTGCCAAAGGTGAACAGCTCCTGTTTA
AAGCTATTACCTATAACCAATGGCTGTTGGTTGGACGCAAGACTTTTGAATC
AATGGGAGCATTACCCAACCGAAAGTATGCGGTCGTAACACGTTCGAAGTG
TGTACATCTGACAATGAGGAACGTTAGGGATCTTTCATCAATTAAAGATGCT
TTAACCAACCTAAAGAAAATAACGGATCATGTCATTGTTTCAGGTGGTGGGG
AGATATACAAAAGCCTGATCGATCAAGTAGATACACTACATATATCTACAAT
AGACATCGAGCCGGAAGGTGATGTTTACTTTCGTGAAATCCCCAGCAATTTT
AGGCCAGTTTTTACCCAAGACTTCGCCTCTAACATAAATTATAGTTACCAAA
TCTGGCAAAAGGGTTAACAAGTGGCAGCAACGGATTCGCAAACCTGTCACG
CCTTTTGTACCAAAAGCCGCGCCAGGTTTGCGATCCGCTGTGCCAGGCGTTA
TGCAAAATGGTGAGTACAAAAAATTGACAACCGGCATTCAGTTTTTGAGAG
AGGCCAAAAAACATGGTCTAGTTGATAACTTAGCCGATCGTGGTTTTAAACA
CTTGAAGGGGTTGTATTTTTATCGCTTTTATGGGTAAGGTATTCATCAATTAA
TCTTGGGTTCAGCTTCATACGGTGAAAACTTAACATTTGATATAACATGTATT
TTTGATGAGATAGATTCACGTTATGTCCGTAATTTTCCCATTAATGTCCCACT
CCTATGTGGTGGCGGGTTTGGTGATGAATATTTCACTCCAGAGTTATGGGAA
ATAGCGACATTGGACAATGT

S2G. Gen cassette blaVIM-1-aadB-dfrAl (2,5 kbp)
TTCCGGTCGGAGAGGTCCGGCTTTACCAGATTGCTGATGGTGTTTGGTCGCA
TATCGCAACGCAGTCGTTTGATGGCGCGGTCTACCCATCCAATGGTCTCATT
GTCCGTGATGGTGATGAGTTGCTTTTGATTGATACAGCGTGGGGTGCGAAAA
ACACAGCGGCCCTTCTCGCGGAGATTGAGAAGCAAATTGGACTTCCCGTAAC
GCGTGCAGTCTCCACGCACTTTCATGACGACCGCGTCGGCGGCGTTGATGTC
CTTCGGAAGGCTGGAGTGGCAACGTACGCATCACCGTCGACACGCCGGCTA
GCCGAGGCAGAGGGGAACGAGATTCCCACGCACTCTCTAGAAGGACTCTCA
TCGAGCGGGGACGCAGTGCGCTTCGGTCCAGTAGAGCTCTTCTATCCCGGTG
CTGCGCATTCGACCGACAATCTGGTTGTATACGTCCCGTCAGCGAACGTGCT
ATACGGTGGTTGTGCCGTTCTTGCGTTGTCACGCACGTCTGCGGGGAACGTG
GCCGATGCCGATCTGGCTGAATGGCCCACCTCCGTTGAGCGGATTCAAAAAC
ACTACCCGGAAGCAGAGGTCGTCATTCCCGGGCACGGTCTACCGGGCGGTCT
AGACTTGCTCCAGCACACAGCGAACGTTGTCACAGCACACAAAAATCGCTC
AGTCGCCGAGTAGCAGATGCGGCATAACAAATCGTTGGAGAGGGACTTTTG
CTACGCAGGCTGCGCCTGCTCCGCAAAAGCCCCTCAACCCAAGCGTTAGGCC
GCATGGACACAACGCAGGTCACATTGATACACAAAATTCTAGCTGCGGCAG
ATGAGCGAAATCTGCCGCTCTGGATCGGTGGGGGCTGGGCGATCGATGCAC
GGCTAGGGCGTGTAACACGCAAGCACGATGATATTGATCTGACGTTTCCCGG
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CGAGAGGCGCGGCGAGCTCGAGGCAATAGTTGAAATGCTCGGCGGGCGLCGT
CATGGAGGAGTTGGACTATGGATTCTTAGCGGAGATCGGGGATGAGTTACTT
GACTGCGAACCTGCTTGGTGGGCAGACGAAGCGTATGAAATCGCGGAGGCT
CCGCAGGGCTCGTGCCCAGAGGCGGCTGAGGGCGTCATCGCCGGGCGGLCCA
GTCCGTTGTAACAGCTGGGAGGCGATCATCTGGGATTACTTTTACTATGCCG
ATGAAGTACCACCAGTGGACTGGCCTACAAAGCACATAGAGTCCTACAGGC
TCGCATGCACCTCACTCGGGGCGGAAAAGGTTGAGGTCTTGCGTGCCGCTTT
CAGGTCGCGATATGCGGCCTAACAATTCGTCCAAGCCGACGCCGCTTCGLCGG
CGCGGCTTAACTCAGGTGTTAACCTCTGAGGAAGAATTGTGAAACTATCACT
AATGGTAGCTATATCGAAGAATGGAGTTATCGGGAATGGCCCTGATATTCCA
TGGAGTGCCAAAGGTGAACAGCTCCTGTTTAAAGCTATTACCTATAACCAAT
GGCTGTTGGTTGGACGCAAGACTTTTGAATCAATGGGAGCATTACCCAACCG
AAAGTATGCGGTCGTAACACGTTCAAGTTTTACATCTGACAATGAGAACGTA
TTGATCTTTCCATCAATTAAAGATGCTTTAACCAACCTAAAGAAAATAACGG
ATCATGTCATTGTTTCAGGTGGTGGGGAGATATACAAAAGCCTGATCGATCA
AGTAGATACACTACATATATCTACAATAGACATCGAGCCGGAAGGTGATGTT
TACTTTCCTGAAATCCCCAGCAATTTTAGGCCAGTTTTTACCCAAGACTTCGC
CTCTAACATAAATTATAGTTACCAAATCTGGCAAAAGGGTTAACAAGTGGCA
GCAACGGATTTGCAAACCTGTCACGCCTTTTGTACCAAAAGCCGCGCCAGGT
TTGCGATCCCGCTGTGCCAGGCGTTAAGGCTACATGAAAATCGTACATTACG
AAGCGAATGCACCATGGATAGGAAGAATGAAATGCCCAAACCCAAAGTGTG
GGAAGGAAACTCCTGCCTGGCAATCGAGCGGCATGAGCGACAGTTGLCCCGC
ATTT

S3. Két qua giai trinh tw cic gen gacEA1
TCGCACATCCGCATTAAATCTAGCGAGGGCTTTACTAAGCTTGCCCCTTCCG
CCGTTGTCATAATCGGTTATGGCATCGCATTTTATTTTCTTTCTCTGGTTCTGA
AATCCATCCCTGTCGGTGTTGCTTATGCAGTCTGGTCGGGACTCGGCGTCGT
CATAATTACAGCCATTGCCTGGTTGCTTCATGGGCAAAAGCTTGATGCGTGG
GGCTTTGTAGGTATGGGGCTCAAAA

S4. Két qua giai trinh tw cac gen Sull
GTCGTTCGAGCGGACTGCCCTCGGCAAGCCTCGGTCAGCCGCTCAACTTCAA
CGTTAGATGCACTAAGCACATAATTGCTCACAGCCAAACTATCAGGTCAAGT
CTGCTTTTATTATTTTTAAGCGTGCATAATAAGCCCTACACAAATTGGGAGA
TATATCATGAAAGGCTGGCTTTTTCTTGTTATCGCAATAGTTGGCGAAGTAA
TCGCAACATCCGCATTAAAATCTAGCGAGGGCTTTACTAAGCTTGCCCCTTC
CGCCGTTGTCATAATCGGTTATGGCATCGCATTTTATTTTCTTTCTCTGGTTCT
GAAATCCATCCCTGTCGGTGTTGCTTATGCAGTCTGGTCGGGACTCGGCGTC
GTCATAATTACAGCCATTGCCTGGTTGCTTCATGGGCAAAAGCTTGATGCGT
GGGGCTTTGTAGGTATGGGGCTCATAATTGCTGCCTTTTTGCTCGCCCGATCC
CCATCGTGGAAGTCGCTGCGGAGGCCGACGCCATGGTGACGGTGTTCGGCA
TTCTGAATCTCACCGAGGACTCCTTCTTCGATGAGAGCCGGCGGCTAGACCC
CGCCGGCGCTGTCACCGCGGCGATCGAAATGCTGCGAGTCGGATCAGACGT
CGTGGATGTCGGACCGGCCGCCAGCCATCCGGACGCGAGGCCTGTATCGCC
GGCCGATGAGATCAGACGTATTGCGCCGCTCTTAGACGCCCTGTCCGATCAG
ATGCACCGTGTTTCAA

S5. Két qua giai trinh tw cac gen Sul2
GGGCAATGCGGATGGAGCGGTATCTGGCGCCAGACGCAGCCATTGCG
CAGGCGCGTAAGCTGATGGCCGAGGGGGCAGATGTGATCGACCTCGG
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TCCGGCATCCAGCAATCCCGACGCCGCGCCTGTTTCGTCCGACACAGA
AATCGCGCGTATCGCGCCGGTGCTGGACGCGCTCAAGGCAGATGGCA
TTCCCGTCTCGCTCGACAGTTATCAACCCGCGACGCAAGCCTATGCCT
TGTCGCGTGGTGTGGCCTATCTCAATGATATTCGCGGTTTTCCAGACG
CTGCGTTCTATCCGCAATTGGCGAAATCATCTGCCAAACTCGTCGTTA
TGCATTCGGTGCAAGACGGGCAGGCAGATCGGCGCGAGGCACCCGCT
GGCGACATCATGGATCACATTGCGGCGTTCTTTGACGCGCGCATCGCG
GCGCTGACGGGTGCCGGTATCAAACGCAACCGCCTTGTCCTTGATCCC
GGCATGGGGTTTTTTCTGGGGGCTGCTCCCGAAACCTCGCTCTCGGTG
CTGGCGCGGTTCGATGAATTGCGGCTGCGCTTCGATTTGCCGGTGCTT
CTGTCTGTTTCGCGCAAATCCTTTCTGCGCGCGCTCACAGGCCGTGGTC
CGGGGGATGTCGGGGCCGCGACACTCGCTGCAGAGCTTGLCCGLCCGLC
GCAGGTGGAGCTGACTCACCCCCCAAACAAAT

S6. Két qua giai trinh ty cac gen Sul3
AAACGGCTGCGCTGGTACTGGCGTAACCCTTCCGATCTTTGCCCGTGGCACA
TGGATGAAACCTACGTGAAGGTCAATGGCCGCTGGGCGTATCTGTACCGGG
CCGTCGACAGCCGGGGCCGCACTGTCGATTTTTATCTCTCCTCCCGTCGTAAC
AGCAAAGCTGCATACCGGTTTCTGGGTAAAATCCTCAACAACGTGAAGAAG
TGGCAGATCCCGCGATTCATCAACACGGATAAAGCGCCCGCCTATGGTCGCG
CGCTTGCTCTGCTCAAACGCGAAGGCCGGTGCCCGTCTGACGTTGAACACCG
ACAGATTAAGTACCGGAACAACGTGATTGAATGCGATCATGGCAAACTGAA
ACGGATAATCGGCGCCACGCTGGGATTTAAATCCATGAAGACGGCTTACGC
CACCATCAAAGGTATTGAGGTGATGCGTGCACTACGCAAAGGCCAGGCCTC
AGCATTTTATTATGGTGATCCCCTGGGCGAAATGCGCCTGGTAAGCAGAGTT
TTTGAAATGTAAGGCCTTTGAATAAGACAAAAGGCTGCCTCATCGCTAACTT
TGCAACAGTGCCCATTTATGAATGTTCCTGTTATGGCTTATGTTCAAGAAAG
CATTGCCCCTGAAATGATGGGCAAGGTGTTTTCCCTTTTGATGACCGCCATG
ACTCTTTCTATGCCGATAGGCTTACTTGTTGCAGGTCCGGTTGTTGAGGTTAT
AGGTGTTAATACATGGTTTTTCTGGTCTGGTGTTGCGTTGATAGTAAACGCTG
TTCTCTGCCGCATTCTGACACGACGCTATGACAAAGTAACAATGAAACCGCA
AGTGGACTGAAAAAAGGACCGGGTTGATGATAATTTGTAGTGGTGAGCTTCT
S7. Két qua giai trinh tw cac gen khang tetracycline

S7TA. TetA
NNNNNTNCGGCTGGCTGATTATGCCGGTGCTGCCGGGCCTCCTGCGCGATCT
GGTTCACTCGAACGACGTCACCGCCCACTATGGCATTCTGCTGGCGCTGTAT
GCGTTGGTGCAATTTGCCTGCGCACCTGTGCTGGGCGCGCTGTCGGATCGTT
TCGGGCGGCGGCCAATCTTGCTCGTCTCGCTGGCCGGCGCCACTGTCGACTA
CGCCATCATGGCGACAGCGCCTTTCCTTTGGGTTCTCTATATCGGGCGGATC
GTGGCCGGCATCACCGGGGCGACTGGGGCGGTAGCCGGCGCTTATATTGCC
GATATCACTGATGGCGATGAGCGCGCGCGGCACTTCGGCTTCATGAGCGCCT
GTTTCGGGTTCGGGATGGTCGCGGGACCTGTGCTCGGTGGGCTGATGGGCGG
TTTCTCCCCCCACGCTCCGTTCTTCGCCGCGGCAGCCTTGAACGGCCTCAATT
TCCTGACGGGCTGTTTCCTTTTGCCGGAGTCGCACAAAGGCGAACGCLCGGCC
GTTACGCCGGGAGGCTCTCAACCCGCTCGCTTCGTTCCGGTGGGCCCGGGGL
ATGACCGTCGTCGCCGCCCTGATGGCGGTCTTCTTCATCATGCAACTTGTCG
GACAGGTGCCGGCCGCGCTTTGGGTCATTTTCGGCGAGGATCGCTTTCACTG
GGACGCGACCACGATCGGCATTTCGCTTGCCGCATTTGGCATTCTGCATTCA
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CTCGCCCAGGCAATGATCACCGGCCCTGTAGCCGCCCGGCTCGGCGAAAGG
CGGGCACTCATGCTCGGAATGATTGCCGACGGCACAGGCTACATCCTGCTTG
CCTTCGCGACACGGGGATGGATGGCGTTCCCGATCATGGTCCTGCTTGCTTC
GGGTGGCATCGGAATGCCGGCGCTGCAAGCAATGTTGTACCAGGCAGAA
S7B. TetB
GAATACCATAGGTGTCACATTTCTAAAATCTGCTGGAGTGCTGGCTGGACTA
AAAAATTCACCACAGCTAAGAGTGACTTTTACATCTGTAACCTCCCATCCAA
ATAATCCTTGTTTACTTGTCTTAATAACTGCTTCTTCAATTGCATTTTGAAAA
GATTTTGGCAATGACCCTACTGAAACATTAGAAATATACCTAAGACCTTCGC
CTCTCCCTGCTGGTTCTATTTCTAAGCCTACTGTCGCCCAAAATGGATTTAAG
TCTTCCTGCATATGCATTATTGACGCTCCAAAACCTTTAGGTGTTTCCTTATA
GATAGTCTCAATATTCGAAAACTCTACTTTTATTCCATATAAATCATCTAACA
TGGAACTTAGTATTTCCATTTGAACTTCACCGAATAAGTTGACATAAATTTCT
TTATCTATGTCATTCATCTCTAATTCTAGTAGTGGATCTTCCTCTGCANGTAA
TGTTAATGCTTTAAATAGCTCTGGATTTTTTTCTTTATCAATTGCAGAAATTG
TTGGTTTTAATGCTGGGTTAGCATAGATATATTTTTAATTTTATCATTTGAAA
TTCCAATAACATCTCCCACTTGGAAACTKGTAAGTCCATATAAAATACCTAT
ATCCCCKGCTTCTATCCTCTGKGCTTCAACAACTCCCCCATTTTCTAACCTAT
TAAT

S7C. TetC
ACCCGTTCTCGGAGCACTGTCCGACCGCTTTGGCCGCCGCCCAGTCCTGCTC
GCTTCGCTACTTGGAGCCACTATCGACTACGCGATCATGGCGACCACACCCG
TCCTGTGGATCCGGCCCATTGGCTGCCTCCCACACTTGGATATGCCTCCTCGG
AGCCTTATAGAATTGTTTATAAGACTTGCGCATTATTTGACCTCCAATGCGA
ACAAAGGGAAACCGCTGTGGTCTCCCTTTAGTGAGTTCAATTAATTATCCAC
GGTCAGAAGTGACCAGTTCGTTCTTCTCCCACCAACGCTTAAGGTCGAACGA
AGGGCAAGCCTTCGGCGCCACCTCATGATGGGCGCGAAGCACAGCGCCTTC
GTACTTAGCCAGCAGTGTGACAAGCAGTGAGCGAAGGGATTGCATTTGGGC
TGGCGTAAAGTTAGCGTCGAACTTACCTTTATCGTCGATACCACCAACAAGG
CAGACGCCGATAGAGTTGTGGTTGTAACCCTTAGCGTGAGAGCCTACAGCCA
TCTCATCTCGTCCTGCCTCCACAGTACCGTCTCGCTTGATGATAAAGTGGTAT
CCCACATCGAGCCAACCCTGCTCTTTGTGCCACTGGCGAATCTCACGGACAC
CAACATTCTGACTTGGCTTGGTAGCCGAGCAGTGAACAAAGATTGCGTCAGT
S7D. TetG
CCATAATGCGGTTCTGTCGGTCGAGTGCCGGCATGATACGCGCGCCATCGCG
ATAAGAGAGCAACGCCTTTCTGAAACTCAGGGCGTTTTCTTTCAGGAATACC
CGCCAATCCTCGTTCTCTTCGGGCAACGAGCGCGTATGACGTTCCGTCAACA
TCGCCTCGGCAAGCGCATCAAGCAGCGCGCGTTTGCTCGGAAAATGCCAGT
AAAGCGCGGGCTGCTGAACCCTAAGGCGTTCAGCGAGCTTTCGCGTCGTCAG
GCTGTCCATGCCAACCTCGTTCAGCAGCTCCAGTGCCGCCGCGATCACGGTG
CCCTTGTCCAGTTTTGTCATTCACGTTCCTTCGCCAGCGCTTGACAATTTATC
ACTGATAAGTTTAATGTCCACATCCTTATCGTTGATAAAGTCCGCTCGCGTTT
GAGCGGCGCTGGAGTTTCAGGTGCGCAGCTCTGCCATCATTGCCCTGCTGAT
CGTCGGTCTCGACGCCATAGGACTCGGCCTCATAATGCCGGTCCTTCCGACG
CTTCTGCGCGAGCTTGTGCCGGCAGAGCAGGTCGCTGGTCACTATGGTGCTT
TGCTGTCGCTCTATGCGTTGATGCAGGTCGTCTGCGCCCCTCTACTTGGGCAA
TTTTCAGATGGTTACGGTCGGCGTCCGGTGCTTCTGGCTTCTCTTGCGGGGGC
CGCAGTCGATTACACGATTATGGCATCAGCGCCGGTCTTATGGGTGCTGTAT
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ATTGGCCGGCTCATTTCTGGCATCACGGGAGCAACCGGAGCTGTAGCTGCCT
CAACCATTGCCGATTCGACAGGGGAAGGGTCTCGCGCACGCTGGTTCGGCTA
CATGGGAGCCTGTTATGGGACAGGCATGATTGCCGGGCCAGCACTTGGTGG
CATGCTCGGTGGTATTTCTGCTCATGCTCCGTTTATCGCCGCTGCCCTTCTAA
ACGGC

S7E. TetK
AGTAGCTGGTTTTATATCAATGGTGCCTTATATGATGAAAACTATTTATCAT
GTAAATGTAGCGACAATAGGTAATAGTGTTATTTTTCCTGGAACCATGAGTG
TTATTGTTTTTGGTTATTTTGGTGGTTTTTTAGTGGATAGAAAAGGATCATTA
ITTGTTTTTATTTTAGGATCATTGTCTATCTCTATAAGTTTTTTAACTATTGCA
TTTTTTGTTGAGTTTAGTATGTGGTTGACTACTTTTATGTTTATATTTGTTATG
GGCGAATTATCTTTTACTAAAACAGTTATATCAAAAATAGTATCAAGTAGTC
TTTCTGAAGAAGAAGTTGCTTCTGGAATGAGTTTGCTAAATTTCACAAGTTTT
TTATCAGAGGGAACAGGTATAGCAATTGTAGGAGGTTTATTGTCACTACAAT
TGATTAATCGTAAACTAGTTCTGGAATTTATAAATTATTCTTCTGGAGTGTAT
AGTAATATTCTGTAGCCATGGCTAACCTTATTATTTAAGTTGTCTTTTGACGA
TTATTGTATTTAAAACGTTCTGAAAAGCAGTTTGAATAGTTATATTATATTTT
GGTTTAGAACTATGAGTGGCTAGCATTTTGCCACTCATTTTTTGCGTTAGCAA
AAACAGGTTTAAGCCTCGCAGAGCACACGTATTAACGACTTATTAAAAATA
AGTCTAGTGTGTTAGACTTAAACTATTAAATACACATAAAACCTTTGTGCTT
AGGAGTGATTTTTATATGTCTTATTCCATTGTTAGAGTTTCAAAAGTTAAATC
TGGAACAAATACAACGGGCATACAAAAACATGTTCAAAGAGAAAATAATAA
TTATGAAAATGAAGATATAGACCATAGTAAAACTTAC

S7F. TetS
ATGTTTTTGGAACGCCAGAGAGGTATTACTATTCAGACCGCAATAACATCTT
TTCAACGGGAAAATGTTAAAGTAAATATTGTAGATACTCCTGGACACATGGA
TTTTTTGGCAGATGTATACCGTTCATTATCTGTTTTGGATGGAGCTATTTTGC
TAATCTCTGCAAAAGATGGAGTACAGTCACAAACTCGTATACTATTCCATGC
ACTTAGAAAGATGAACATACCTATAATATTTTTTATTAACAAAATTGATCAA
AATGGAATAAATTTGCCAGATGTTTATCAAGATATTAAGGACAAACTTTCTG
ACGACATCATAATTAAGCAGACTGTGAATCTAAATTTGAAACCTTATGTAAT
AGATTATACTGAACCAGAACAATGGGAGACAGTAATTGTGGGAAATGATTA
TTTATTAGAAAAATATACCATTGGGAAAACATTGAATATTGCAGAACTTGAA
AAGGAGGAAAACGAAAGAATTCAAAGTTGCTCCTTATATCCTGTTTATCACG
GAAGTGCAAAGAATAATATTGGAATTAAACAACTTATAGAGGTAATTACTA
GCAAATTATTTTCACCCACACAACTCAATTCAGATAAACTTTGTGGAAATGT
TTTTAAAGTAGAATATTCAGATGATGGTCAACGGCTTGTCTATG

S8. Két qua giai trinh tw cac gen khang florfenicol
AAGATTTGCACCGCCCATGTCCGACATGCTGACTATCAGGCTTTGAACGCAGAA
GTAGAACGCGACCGCTGATCCCGCGATGTCGTCGAACTCTGCCAAAGCGCCGTT
CGCGGTAACGGACACCGTGAAGACAATACCGACCGCGACAACCCACATCGGTA
GGATGAAGGTGAAGAATGACGGCGA
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