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TOM TAT

Bénh truyén nhiém do vi khudn xudt hién trén cd tra ngay cdng phé bién, gdy
thiét hai I6n cho nguwdi nudi & dong bang séng Ciru Long. Nghién ciru thuc
hién nham xdc dinh vi khudn gdy bénh 16 loét trén cd tra (Pangasianodon
hypophthalmus) tai ao nuéi & An Giang, Can Tho va Péong Thdp. Ba chiing vi
khudn dgi dién cho timg khu viee duwgc phan Idp tir cd tra bénh cé biéu hién 16
loét, dudi mon va ndi tang triwong phong. Thi nghiém cam nhiém cho thay ba
chung CT5, NV9 va VHI20 c6 doc luc cao voi gia tri LD50 lan heot la
1,66x104 CFU/mL, 3,98x104 CFU/mL va 1,58x103 CFU/mL. Ca cam
nhiém cé cdc déau hiéu bénh 16 loét twong tu cd bénh ngodi ty nhién. Tat ca
cde ching vi khudn phén Idp la Gram dm, oxidase, catalase, O/F diong tinh
va sir dung glucose, galactose hodc D-mannitol lam nguén carbon. Gidi trinh
tw 168 rRNA cho thay ba chiing vi khudn phdn lgp co d6 twong dong 99,87%
V6i vi khudn Vibrio mimicus. Pdy la nghién ciru dau tién xdc dinh vi khudn V.
mimicus la tac nhdn gdy bénh lo loét trén ca tra nudi tham canh.

Tir khéa: Cd tra, dong bang séng Ciru Long, 16 loét, Vibrio mimicus

ABSTRACT

Infectious diseases caused by bacteria in striped catfish are increasingly
common, causing huge losses to farmers. The study aimedto identify the bacterial
pathogen that led to muscular necrosis disease in striped catfish (Pangasianodon
hypophthalmus) at fish farms in An Giang, Can Tho, and Dong Thap provinces of
the Mekong Delta. Three bacterial strains representing each province were
isolatedfrom diseased striped catfish that exhibited clinical signs such as muscular
necrosis, tail erosion, and enlarged internal organs. Screening tests revealed that
isolates CT5, NV9, and VHI120, were found to be highly pathogenic, with LDso
values of 1,66x10¢ CFU/mL, 3,98x10¢ CFU/mL, and 1,58x10° CFU/mL,
respectively. The challenged fish with these strains exhibited symptoms similar to
those observed in naturally infected fish. The bacterial isolates were identified as
Gram-negative, oxidase-positive, catalase-positive, and O/F test-positive,
utilizing glucose, galactose, or D-mannitol as carbon sources. 16S rRNA
sequencing and phylogenetic analysis revealed that the isolates exhibited
99.87% similarity and clustered with Vibrio mimicus. This study is the first to
identify Vibrio mimicus as the causative agent of muscular necrosis disease in
intensively farmed pangasius in the Mekong Delta.

Keywords: Mekong Delta, striped catfish, ulcerative disease, Vibrio mimicus
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1. GIOI THIEU

Ca tra (P. hypophthalmus) 1a mgt trong nhing
d6i tuong xuat khiu quan trong va mang lai nhiéu
gia tri kinh t& cho cac ho nudi ca & dong bang séng
Cuu Long (PBSCL). Bao cao cua Food and
Agriculture Organization of the United Nations
(FAO, 2022) cho thiy ca tra chiém 5,1% s6 loai nudi
trong thity san chinh trén the gio1 vao nam 2020 voi
san lugng 2.520,4 nghin tin. Véi toc do ting truong
nhanh, nuéi & mat d6 cao va kha ning sinh san tit,
ddc biét do ti 1¢ thit cao va khong c6 xuong phu nén
day la loai ca c6 nhu cdu thi trudng cao va duoc hau
hét ngudi tiéu dung chip nhan (Datta & Ansal,
2020). Tuy nhién, khi cic hé thong chin nudi mo
rong va viéc tham canh hoa voi mat do cao va quan
1y moi trudng ao nudi chua duge k1em soat chat chg,
mdi nguy vé sirc khoe va cac van dé vé dich bénh
trén ca tra ngay cang tang (Nahar et al., 2016). Trude
day, da co nhiéu béo céo vé vi khuan lay nhiém trén
ca tra nhu 1a Aeromonas hydrophila, Edwardsiella
ictaluri va Flavobacterium columnare (Crumlish et
al., 2010; Dung et al., 2008; Dung et al., 2012; Ly et
al., 2009; Tien et al., 2012). Pang cht y, sy phan hoa
vé loai A. hydrophila va A. dhakensis dugc phat hién
trén c4 tra trong nhitng nim gan day cho thiy kha
ning bién ddi va tao thanh dich bénh méi cua vi
khuan 1ay nhiém trong hé thong nudi (Bartie et al.,
2023; Erickson et al., 2023).

Gan day, su xuét hién bénh 16 10ét trén ca da tron
& nhiéu khu viuc Chau A va trén ca tra néi riéng lam
gia ting mdi lo ngai vé mot dich bénh méi lan rong.
Bénh gay chét hang loat & ca tra tai PBSCL da tr
thanh mot trong nhitng van dé n6i bat nhat va thu
huat nhiéu sy cha y. Pac diém chung cua bénh 16 loét
c4 da tron 14 tén thwong an sau gy hoai tir trén da
va co cua ca bénh. Da ca 1a loai mé linh hoat, déng
vai tro 1a tuyén phong thu dau tién chdng lai bénh
tat va 1a rao can chdng lai cac chat 6 nhiém trong
nudce (Sadi & Yoga, 2021). Cac vét loét 1a noi dé cac
sinh vat gdy bénh xam chiém ving da bi t6n thuong
(Noga, 2000). Nhirng ton thwong nay da dit ra mot
thach thirc dang ké cho ca quan thé c4 nudi va ca
hoang da khi bi nhiém bénh (Sindermann, 1990).

Hién nay, chwa c6 bit ky thong tin vé tac nhan
gdy bénh 16 loét nao trén ca tra @ DPBSCL gay kho
khin trong cong tac chin doan dé du phong va diéu
trj bénh. Nghién ctru cho thiy loét da c6 lién quan
dén nhiéu yéu t6 khac nhau, bao gdbm céc yéu tb moi
truong nhu thiéu oxy, mat cin bang do pH, bién
dong noi tiét t, nhiét do khac nghiét, tiép xuc véi
birc xa tia cuc tim, chin thuong vat 1y va do cac bénh
truyén nhiém (Noga, 2000). Bén canh d6, nguyén
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nhan c6 thé gay ra tinh trang nay 13 hoi ching 16 loét
trén ca nudce ngot (EUS, Eplzootlc Ulcer Syndrome)
do da tac nhan vi khuan, ndm, virus, ky sinh tring
gdy ra (Kar & Aurobindo, 2021) va nhom Vibrio
spp. nudc ngot 1ay nhidm trén ca hay cu thé hon 1a
V. mimicus. Tuy nhién, néu chi chin doan thong qua
dau hiéu bénh 1y bén ngoai, bénh rat d& nham lan
v6i hoi chimg EUS. Vi khuin nay dugc tim thay
trong hau hét trén loai thuy san dugc nudi thim
canh, tir cd nude ngot, 1o, man va ca & trén tom nudi
nudc ngot va lo (Guardiola-Avila et al., 2015;
Guardiola-Avila et al., 2016; Raja et al., 2017;
Nilavan et al., 2021; Elgendy et al., 2022; Jiang et
al., 2022). Bén canh do, vi khuén V. mimicus tir 1au
dd duoc ghi nhan 1a tic nhan gy chét cip tinh dic
biét nghiém trong trén nhom ca da tron nudc ngot
nudi tham canh bao gdm ho ¢4 da tron (Geng et al.,
2014; Zhang et al, 2014; Li et al, 2019;
Feng et al., 2023).

Vi viy, vi€e xac dinh tac nhan gy bénh 16 loet
trén ca tra nu6i 6 PBSCL la rat quan trong. Két qua
nghién ctru cung cap thong tin chi tiét bénh méi ndi
nham tao tién dé cho cac nghién ciru trong tuong lai
dé kiém soat bénh nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Thu miu va phan lap vi khuin

Ca bénh kich thude tir 200 dén 700 g, & giai doan
nuobi tr 3 — 6 thang, dugc thu tai 10 ao nudi tham
canh (mat do 80 — 120 con/m?) thudc cdc tinh An
Giang (4 ao), Can Tho (1 ao) va Pong Thép (5 ao)
tir thang 4/2023 dén thang 6/2023. Moi ao thu 4 ca
bénh c6 ddu hiéu dién hinh cta bénh 16 loétva 2 mau
ca khoé dé lam dbi chimg. Cac mau ca dugc thu
song va gy mé, phén lap kiém tra cic mam bénh
truc tlep tai ao. D4u hiéu bénh Iy bén trong va bén
ngoai dugc ghi nhan vao phiéu thu mau.

Vi khuén duogc phan lap tu vét loét da, co, gan
va than bang phuong phap céy ria trén moi trudng
TSA (Tryptone soya agar, Merck, Buc), TCBS
(Thiosulfate citrate bile salts sucrose, Merck, Ptc),
GSP (Pseudomonas Aeromonas Selective Agar
Base, Merck, Pirc) va u 24 gid ¢ 28°C. Cac khudn
lac ndm trén dudng cdy va twrong ddng véi nhau vé
hinh thai giira cic miu c4 bénh s& dugc chon tach
rong thuan va duge bao quan ¢ trong glycerol (25%)
6 -80°C.

2.2. Dinh danh vi khuin

Céc ching vi khudn sau khi phan 1ap dwoc kiém
tra mot s6 dic diém hinh thai va sinh hda nhu nhudém
Gram, catalase, oxidase, phan Ung oxy hoa va 1én
men duong (phan ung O/F). Céc chi tiéu trén dugc
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phan tich theo qui trinh hudng din trong S6 tay
Phong thi nghiém Ung dung Vi sinh ciia Benson
(Benson's Microbiological Applications Laboratory
Manual, Brown & Smith, 2014) va Buller (2014).
Ngoai ra, nghién ctru str dung b kit thwong mai API
20E (BioMérieux, Phép) dé dinh danh vi khuan. Dé
xéc dinh chinh xac dén loai cac ching vi khuan phéan
1ap, phuong phép giai trinh tr doan gen 16S rRNA
bang cip mdi 27F duoc st dung: 5’-
AGAGTTTGATCCTGGCTCAG-3’; 1492R: 5°-
GGTTACCTTGTTACGACTT-3’ (Weisburg et al.,
1991) va dé tai dinh danh vi khuan trude/sau cam
nhiém cip mdi Vm.sodB-F: 5-
CATTCGGTTCTTTCGCTGAT-3" va Vm.sodB-
R2: 5°-GAAGTGTTAGTGATTGCTAGAGAT-3’
(Tarr et al., 2007) cling duoc st dung.

DNA ciia vi khuan trong tit ca cac phan ung déu
dugc tach chiét bang phuong phap dun soi sir dung
AccuRive Bacterial DNA Preparation Kit (Kt-
Biotech, Viét Nam) va quy trinh ly trich dugc thuc
hién theo huéng din ciia nha san xudt. Phan tng
PCR duoc thuc hién véi thé tich 25 pL, bao gdbm
125 pL Go-Tag® Green Master Mix 2X
(Promega), 2 puL mdi loai moi xudi va moi ngugc
(10 pmol), 2 pLL DNA vi khuén va 6.5 pL nudc cat
hai 1dn. Chu ky thyc hién phan img PCR gdm: bién
tinh ban dau & 95°C, 2 phit, sau d6 thuc hién 30 chu
ky, gom: bién tinh & 95°C, 1 phut, gdn mdi
27F/1492R 1a 54°C va Vm.sodB 1a 57°C, 1 phuit va
kéo dai ¢ 72°C, 1 phut 30 giay va kéo dai o 72°C
trong thoi gian 5 phat. San pham PCR duoc dién di
trén gel agarose 1% str dung dém TBE 1X trong 60
phit & dién ap 60V va quan sat két qua bang Gel
Red 10.000X. San pham PCR cua cip moi 16S
rRNA c6 kich thude 1.500 bp va Vm.sodB c6 kich
thuéc 121 bp. San pham PCR cua doan gen 16S
rRNA duoc gui giai trinh tur boi Cong ty Cb phan
Phu Sa Genomics (Viét Nam). Két qua giai trinh tu
nucleotide cta doan gen 16S rRNA duoc phan tich
bang phan mém BioEdit 7.7 va so sanh mirc do
tuong ddng véi trinh tu da duge cong bd trén NCBI
(National Center for Biotechnology Information)
bang chuong trinh BLAST (Basic Local Alignment
Search Tool). Cdy pha hé giita cdc chung vi khuan
phan lap trén ca tra voi cac ching vi khudn tham
khao dugc xdy dung bang phan mém MEGA 11.0
(Yu et al.,, 2020) st dung thuat toan Maximum
Likehood v&i gia tri bootstrap 1.000 lan lap lai.

2.3. Thi nghi¢ém cam nhiém
2.3.1. Ca thi nghiém

Trude khi bd tri thi nghiém, ca tra khée manh
(trong luong trung binh 30+0,5 g) dugc thuan dudng
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trong bé 1 m* ¢ nhiét do 28-30°C trong 1-2 tuan.
Trudc khi gay nhiém, c4 dugc chon ngiu nhién (10
con) dé kiém tra vi khuan, ky sinh tring va nam
nhim dam bao ca khoe, sach bénh. Quy trinh kiém
tra vi sinh vat dugc thuc hién theo céc tai liéu hudng
dan cia Noga (2010), Frerichs & Millar (1993).

2.3.2. Chudn bj vi khudn gdy cam nhiém

Dua trén két qua thi nghiém tham do (dit liéu
khong dugc trinh bay trong bai bao nay), ba ching
CT5, NV9 va VHI120 phan lap tir ca tra bénh 16 loét
dugc chon cho thi nghiém cam nhidm. Piu tién, vi
khuan dugc nudi ting sinh trong méi truong TSB
(Tryptone Soy Broth, Merck, Dirc) trén may lic &
28°C. Dich tang sinh sau 24 gio dugc ly tdm & van
tc 4.500 vong/phut & 25°C trong thoi gian 10 phut.
Sau d6, sinh khdi vi khuan dugc rira lai 3 1an voi
nude mudi sinh 1y tiét tring (NaCl 0,85%). Cudi
cung, mat s6 vi khuén dugc xac dinh & bude song
610 nm (ODgjo = 0,8), twong dwong mat sé vi khuén
1a 10° CFU/mL (Brown & Smith, 2014).

2.3.3. Phwong phdp cam nhiém

Phuong phap cam nhiém ngam dugc thuc hién
dua trén nghién ciru cia Zhang et al. (2014) véi thoi
gian phoi nhidm 60 phat. O nghiém thirc dbi ching,
ca dugc phoi nhiém véi nude mubi sinh 1y tiét tring
duge bd sung vao bé. Sau 60 phut phoi nhiém, nude
trong bé dugc thay méi. Tat ca cac thi nghiém duoc
b tri ngau nhién véi 3 lan lap lai, mdi lan lap lai 10
ca/bé. Hé thong thi nghiém duoc suc khi va cho ca
an trong thoi gian gay cam nhiém.

Bang 1. Thong tin vi khuin cim nhiém

Nghiém  Chingvi Matdp \ongdocam

thire khuin (CFU/mL) ( CFII};::S
CT5-3 6,6x10°
CT5-4 V. mimicus 9 6,6x10%
CT5-5 crs  66¢10 6,6x10°
CT5-6 6,6x10
NV9-3 4,6x10°
NV9-4 V. mimicus 4,6x10° 4,6X10‘5‘
NV9-5 NV9 4,6x10
NV9-6 4,6x10°
VHI120-2 5,0<102
VHI120-3 V. mimicus N 5,0x10°

5,0x10 Y
VHI20-4  VHI20 5,0x10
VH120-5 5,0x10°
Dbi chirng B6 sung 10 mL NaCl 0,85%

Ca sau khi gay cam nhjém duoc theo doi trong
14 ngay. Ca chét va cac dau hiéu bénh ly duoc ghi
nhan trong qua trinh thi nghiém va tai phan 1dp trén
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moi trudng TSA. Sau khi két thuc thi nghiém, gia tri
LDso (lethal dose) duoc xac dinh theo phwong phéap
cia Reed & Muench (1938). Ngoai ra, trong thi
nghiém cam nhiém, nhiét do nudc, do pH va luong
oxy hoa tan (Disolve oxygen, DO) dugc thu thap hai
lan mdi ngay (lic 8 gid sang va 3 gio chiéu) bang
nhiét ké va dong hd do ky thuat s6 Oxy-Guard cim
tay. Bén canh do, néng d0 nito amoniac téng (TAN,
total ammonia nitrogen) va nitrite (NO;") dugc theo
ddi hing ngay bang b test-kit (Sera, ).
2.4. Xirly so liéu

Céac s6 liéu cam nhiém duoc phéan tich bang
chuong trinh Microsoft Excel 2020.

3. KET QUA VA THAO LUAN
3.1. Déu hi¢u bénh Iy c4 tra bénh 16 loét

Bénh 16 loét trén cé tra 1a mot bénh méi ndi va
phd bién tir nhirg nam 2020. Cho dén nay, chua c6
nghién ctru nao dé cap dén bénh nay trén ca da tron
nudi tai PBSCL dic biét 1a ddi véi loai ca tra. Két
qua nghién ctru cho thiy, du hiéu bénh 1y dién hinh
cua ca tra khi nhim bénh 16 10ét 1a da c¢6 cac du
hiéu hoai tir 16p biéu bi da, mot s6 trudng hop vét
loét an sdu, timg phan co bi hoai tr mém nhiin va
mot vai trudng hop ca bénh c6 ddu hiéu xuét huyét,
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phi mét di kém (Hinh 1A). Mot dic diém dic trung
khac cua bénh nay 1a ca ¢6 mui hoi tanh ndng va da
cé tiét nhiéu nhét. Mui tanh ciia ca cang c6 thé cam
nhan 16 rang khi vét loét cang an sau va khi giai phau
xoang bung ca. Bén trong ndi quan ca bénh ghi nhan
gan, than va ty tang sung to, cac mach mau mang
bung phinh to ndi rd, mét vai trudng hop c6 ghi nhan
trong xoang bung c¢6 dich mau hong twong ty bénh
phu mét xuat huyét do 4. hydrophila (Dung et al.,
2008; Ly et al., 2009) (Hinh 1B).

Pic diém bénh 1y cua ca bénh 16 loét dugc ghi
nhén & cac mirc d khac nhau, vi tri lwon bung, phia
trén vi hdu moén va dudi co quan duong bén (Hinh
1A). Dau hiéu la xuét huyét diém nho rai ric nam
doc vi tri nay va bong troc nhe 16p biéu bi da. Sau
d6, ton thuong sé& lan rong ra & cac vi tri khac va dan
an sdu vao trong co, cc diém xuét huyét ciing trai
rong xung quanh cac vét 16 loét. Mot s6 mau ca duge
ghi nhan c¢6 hién twong mung mu xung quanh vi tri
hoai tir co. Bénh dugc ghi nhan bung phat manh vao
cac thang mua kho & PBSCL kéo dai tir thang 2 dén
thang 5 hang nam. Pay 1a thoi diém c6 nén nhiét do
cao nhat trong nam tai PBSCL, yéu td nhiét do va
chit lugng nude kém 1a nguyén nhan hang dau dan
dén kha nang vi khuan Vibrio spp. bung phat manh
(Elgendy et al., 2022).

Hinh 1. D4u hiéu c4 tra bénh 16 loét thu miu ngoai ao nudi

A. Vét loét & nhiéu mirc do bénh khac nhau trén da cd tra; B. Gan, than va ty tang truong to, xoang bung co dich

3.2. Pic diém hinh thai va sinh héa cia cac
chiing vi khuan phén lap

Téng cong ba ching vi khuin duoc tuyén chon
dai dién tir cac chung phan lap trén ca tra bénh 16
loét & cac ao nudi dai dién & Can Tho, An Giang va
DPdng Thap. Tét ca cac chung vi khuén phén 1ap déu
thugc nhoém vi khudn Gram am, hinh que cong, c6
két qua duong tinh vdi cac xét nghiém O/F, catalase
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va oxidase (Bang 1, Hinh 2). Pac diém chung cua
cac ching vi khuin nay déu phat trién t5t trén moi
truong TSA véi ¢ khuan lac hinh tron, nhin bong,
vién trong, nho cao khdi mat thach, mau tra‘ing nga
vang va dat kich thudc 2 mm duong kinh sau 24 gio
(Hinh 2A). Ngoai ra, trén moi truong TCBS, ba
ching CT5, NV9 va VHI20 phat trién khuan lac
xanh 14 nhat, sau 24 gio duong kinh khuan lac dao
dong tir 1 dén 1,5 mm (Hinh 2B).
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o ; ggf\fiu:;}:znm.;

Hinh 2. Pic diém cia V. mimicus NV9 phén 1ap tir c tra bi bénh 16 loét

A: khudn lac phat trién manh cé mdu trdng ngd vang t}jén TSA sau 24 gio, B: khudn lac ¢é mau xanh lé nhat khi moc
trén TCBS sau 24 gio, C: vi khuan hinh que cong va bat mau hong do khi nhu¢m Gram (X1000).

Biang 2. DPic diém hinh thai, sinh héa ciia cac chiing vi khuén V. mimicus phan lap duoc

Cic chi ticu V. mimicus ATCC Chiing vi khuin phan lap
33653 (Buller,2014) CT5! NV9? VH120?
Gram - - - -
Pic diém khuan lac Tron Tron Tron Tron
Hinh dang té bao Que cong Que cong Que cong Que cong
Puong kinh khuan lac trén TSA 15 ) ’ ’
(mm) ,
Buong kinh khuan lac trén TCBS ) 1-15 1-15 1-15
(mm)
Di dong + s s ot
Mau sic khuan lac trén TSA Tring nga vang Trar{g ned Trar}g nea Trar}g nga
vang vang vang
Mau séc khuén lac trén TCBS Xanh 14 Xanh 14 Xanh 1a Xanh 1a
GSP - - - -
Oxidase + + + +
Catalase + + + +
Phan ung O/F -/+ -/+ -+ -+
ONPG + + + +
ADH - - - -
LDC + + + +
OoDC + + + +
CIT + + + +
H,S - - - -
URE - - - -
TDA + + + +
IND + + + +
VP - + + +
GEL + + + +
GLU + + + +
MAN + + + +
INO - - - -
SOR - - - -
RHA - - - -
SAC - - - -
MEL - - - -
AMY - - - -
ARA - - - -

Ghi chii: (+): dwong tinh, (-): dm tinh. Phan ldp tai: (1) Can Tho, (2) An Giang va (3) Péng Thap.
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Két qua dinh danh vi khuan bang b kit API 20E
cho thdy c6 tuong dong cao vé cac dic diém hinh
thai va sinh hda giira cac chung dugc lya chon. Tét
ca cac chung phan lap déu phan tng duong tinh,
ngoai trr cac chi tiéu H,S, URE, INO, AMY, MEL,
SAC, RHA, SOR va ADH cho két qua am tinh
(Bang 1). Nhin chung, cac dic diém hinh thai va
sinh hoa cta ba chung vi khuan phén 1ap tuong tu
v6i cac dic diém cua vi khuan V. mimius da duoc
md ta trude day (Buller, 2014; Zhang et al., 2014;
Rajaetal.,2017; Lietal.,2019; Nilavan etal., 2021;
Elgendy et al., 2022). Tuy nhién, cin luu y V.
mimicus va V. cholerae 1a nhiing loai c6 lién quan
chat ch€ vdi nhau, trude day loai V. mimicus dugce
xem 1a mQt nhanh phu cia loai V. cholerae (Davis
et al.,, 1981; Zhang et al., 2014; Yu et al., 2020).
Theo Davis et al. (1981) va Desmarchelier &
Reichelt (1984), vé mit sinh hoa, hai loai nay chu
yéu dugc phan biét bang qua trinh 1én men sucrose.
Trong nghién ctru nay, ba ching V. mimicus phén
lap déu khong thé chuyen hoa sucrose trong diéu
kién hiéu khi. Dya trén két qua dinh danh thong qua
cac chi tiéu sinh 1y hoa co ban, cac chung vi khuin
phan 1ap trén ca tra bénh trong nghién ctru nay ban
dau dugce xac dinh 13 V. mimicus.
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3.3. Két qua giai trinh tw doan gen 16S rRNA

Két qua giai trinh tw doan gen 16S rRNA cho
thdy ba chung CT5, NV9, VHI120 ¢6 do tuong ddng
cao nhat voi vi khuan V. mimicus 1a 99,87% véi
chiéu dai lan luot 1a 1544, 1547 va 1539 bp. Cay
phat sinh chung loai dd phan nhoém cac chung CTS5,
NV9 va VH120 cung véi V. mimicus trong mot
nhanh, trong khi cac chung tham chiéu V. cholerae
dugc xép vao mot nhanh riéng biét (Hinh 3). Két qua
nay phu hop véi cac nghién ctru da cong bd cia
Guardiola-Avila et al. (2016), Guardiola-Avila et al.
(2021) va Xiao et al. (2022) khi st dung phuong
phap giai trinh ty 16S rRNA d dinh danh loai V.
mimicus trén thyc phim va trong méi trudong nudc.

Két qua sir dung mdi dic hiéu Vm.sodB cling da
cho thdy kha ning phat hién ra vi khuan V. mimicus
bang phwong phap PCR truyén thong, khi ba chung
vi khuan NV9, VH120, CT5 déu cho ra két qua
duong tinh ¢ vach 121 bp (Hinh 4). Poan gen sodB
duoc Tarr et al. (2007) lya chon dé thiét ké mdi dac
hi€u cho V. cholerae, V. mimicus trong phuong phap
PCR da mdi. Trong d06, san ph'?lm khuéch dai véi V.
cholerae s& 1a 248 bp va V. mimicus 1a 121 bp (Tarr
et al., 2007). Qua do, cho thdy khang dinh vi khuan
V. mimicus 1a loai dugc phan lap trén ca tra bénh
1o loét.

Vibrio vulnificus NR 113792.1

100 Vibrio parahaemolyticus NR 114630.1
| Vibrio alginolyticus NR 121709.1
Vibrio harveyi NR 113784.1

Vibrio fluvialis NR 036790.1

Vibrio mimicus NR 029259.1

Vibrio paracholerae NR 181683.1:693-1465
Vibrio cholerae NR 044050.1:673-1445
Vibrio cholerae NR 119302.1:1-1452

| Photobacterium damselae NR 113783.1:1-1477

100! Photobacterium damselae subsp. piscicida NR 037019.1:1-1434

’_‘
100 \?{L

70

Edwardsiella ictaluri NR 024769.1

Aeromonas schubertii NR 119043.1:2-1460
Aeromonas hydrophila NR 074841.1

{eromonas sobria NR 037012.2:1-1503

Aeromonas veronii bv. veronii NR 118947.1:1-1503

0.05

Hinh 3. Céy phat sinh loai thé hién mdi quan hé giira cac chiing phén 1ap va cac chiing tham chiéu
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Hinh 4. Két qua dién di san pham PCR dinh
danh vi khuan V. mimicus bang moi dac hiéu
Vm.sodB
M: thang GeneRuler 100 bp Plus DNA Ladder (Thermo
scientific, Hoa Ky), Gieng 1: doi chimg dm, Gieng 2: ching
CT5, Giéng 3: chung NV9, Giéng 4: chung VHI20.
3.4. Két qua thi nghiém cim nhiém

Két qua cam nhidm cho thdy ba chung NV9,
VHI120 va CT5 c6 doc luc cao véi ty 18 tir vong lan
luot 12 100%, 100% va 60% sau 14 ngay gay cam
nhiém. Céc dau hidu & ca gay nhiém boi ba ching
phan lap gidng nhu cac d4u hidu quan sét thiy ¢ ca
tra nhiém bénh ty nhién tai cac ao nudi da thu mau
(Hinh 5). Cac triéu chimg 1am sang rd rang nhét la
céc vét 10ét co hinh dang déu dan voi ranh gidi 1o
rang trén da ca (Hinh 5C - F). Bén trong, xuat huyét
nghiém trong trong xoang bung va cac ndi quan bao
gom gan, tii mat, ty tang va than cling duoc ghi nhan
¢6 dau hiéu sung to & ca bi bénh. ‘Ngoai ra, két qua
tai phan lap va dinh danh vi khuin sau cam nhiém
cho thay ba chiing vi khuén sau cam nhiém déu dugc
phan 13p lai tir vét loét da, gan va than cua c4 tra sau
cam nhiém va ¢6 céc dic diém hinh thai, sinh héa
gidng véi vi khuan trude khi 1y nhiém. Trong khi
d6, ca & nhom ddi chung khong c6 dau hiéu loét da
hoic tir vong. Bén canh d6, trong sudt qua trinh thi
nghiém, chat luong nudc trong tat ca cac bé ca déu
dap Gng mic khuyén nghi (QCVN 02-
20:2014/BNNPTNT, QCVN 08-
MT:2015/BTNMT, Huynh et al., 2016) mac du c6
mic nitrite tang nhe.

Két qua quan sat cd cam nhidém tir ngay 0 dén
ngay 1 cho thdy ca hoat dong, boi 16i va phan tmg
t6t voi thirc an. Tuy nhién, tir ngay thir 2 dén ngay
thr 4, cac ddu hiéu nhidm bénh bit diu xuét hién
nhu nudce duc, tiét dich nhay, phan tmg in kém, boi
cham, c6 hién twong mon dudi, cd vét bam tim trén
da (Hinh 5B — C). O tt ca cac nghiém thirc tir ngay
thir 5 dén ngay tht 7, d6 duc cua nudc tang l1én dang
ke dan dén ty 18 tir vong tang 1én. Ca boi chdm, mot
s6 ca chim dudi day bé co cac mang hoai tir, xuat
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huyét (Hinh 5D). Tir ngay thir 8 dén ngay thir 10, ty
1é tir vong va dd duc cua nudce tiép tuc gia ting véi
c4c mang hoai tir, loét, xut huyét, than, gan va tich
tu dich long trong bung (Hinh 5E). Tur ngay thir 12,
ba ching vi khuan phan 1ap déu biéu hién cac vét
loét. Nghién ciru ciing nhan thiy cac déu hiéu bénh
ly dic trung déu biéu hién ¢ ngoai da, bén trong noi
quan hau hét cac mau ca chi ghi nhan cac déu higu
nhu ¢6 dich, truong ndi quan. D& nham 1an véi dau
hiéu bénh ly cua cac mam bénh khac lay nhiém trén
cé tra nhu truong bong hoi hogc xuét huyét phu mét.
Ngoai ra, ca khi thu mau tai phan 1ap c6 mui tanh
ndng & ca ngoai da va bén trong ndi quan. Pay ciing
12 mot du hiéu co thé duge cho 1a dic trung cla vi
khuan V. mimicus 1ay nhidm trén c4 tra.

Dic diém gy bénh cta vi khuan V. mimicus c6

thé dwoc quan sat thong qua cac biéu do ti 16 chét tich
luy trong thi nghiém cam nhidm. Vi khuan V.
mimicus ¢6 kha nang gy chét cp tinh trén cé tra bi
lay nhidm, mic du thoi gian sinh bénh 1y can thiét dé
thé hién ra ddu hi¢u dic trung ciia bénh khi lay nhiém
1én ca tra c6 thé kéo dai dén 10 ngay. Gia tri LDso cia
ba chiing vi khuan CT5, NV9 va VHI120 dugc xac
dinh sau khi cim nhiém lan luot 1a 1,66x10*
CFU/mL, 3,98x10* CFU/mL va 1,58x10° CFU/mL.
Trong khi d6, & cac nghiém thirc dbi ching khong ghi
nhén c4 chét hodc dau hiéu bat thuong. Ty 1& chét tich
lily cuia tit ca cac nghiém thirc trong thir nghiém cam
nhiém dugc trinh bay trong Hinh 6. Gia tri LDso cia
3 chiing vi khudn trong nghién ctru nay déu thap hon
cac nghién ctru trude do ctia vai LDsy cta V. mimicus
cam nhiém trén cd da tron vang (Pelteobagrus
Sfulvidraco) 1a 3,39x10° CFU/c4 (Zhang et al., 2014)
va trén ca r6 phi den (Oreochromis niloticus) 1a
8,2x10° CFU/mL (Elgendy et al., 2022) va trén ca
nheo MY (Ictalurus punctatus) 3,42x10° CFU/ca (Li
et al., 2019). Két qua nay cho thiy cac ching V.
mimicus phan lap c6 doc luc cao khi 1ay nhiém trén
ca tra (P. hypophthalmus). Nghién ctru cua Geng et
al. (2014) ciing ghi nhan dugc vi khuan V. mimicus
gay doc luc cao trén ca da tron Zhengchuan (Silurus
sellatovi meridionalis, Chen & x Silurus asotus Q),
gié tri LDso dao dong tir 4,8x103 dén 2,0x10* CFU/c4.
Bén canh do, két  qua cho thiy rang V. mimicus c6 thé
truc tiép gay nhiém trung qua da & ca khoe manh Do
do, cac nghién ctru ve co ché gay bénh, cac yéu t6 lién
quan dén kha nang gay bénh va cac bién phap kiém
soat vi khuan V. mimicus can duogc thuc hién trong
twong lai. Nhu vdy, két qua cam nhiém cho thiy cac
ching CT5, NV9 va VH120 duogc chitng minh 1a gay
bénh cho c4 tra, bang chimg 14 chiing c6 kha ning gy
ra cac diu hiéu bénh 1y twong ty voi ca tra bénh 1o
loét dugc thu ¢ ao nudi thuc dia (Hinh 1).
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Hinh 5. Déu hiéu bénh ly quan sat trén da ca tra caim nhiém véi cac chiing vi khuin V. mimicus

A. Da cd tra khoé véi mau sdc sang, déu mau, B. Da cd cam nhlem ¢6 ddu hiéu mdt nhét va bi dn bong tréc I6p biéu bi
(miii tén), C. Mang da bi bong tréc ¢é déau hiéu lan rgng va co vién xung quanh (miii tén), D. Cdc mang hogi tir da da
6 ranh gidi vé rang (miii tén), E. Ving hoai tir ¢6 vién dang rang cwa mé réng va dn sdu dén co (miii tén), F. Hinh thanh
cdc 6 loét sdu vao trong co va ngi quan voi phan vién tron 6 rang (mii tén).

Nhin chung, cac déu hiéu bénh 1y cta ca tra bénh
16 loét trong nghién clru nay tuong tu bénh do vi
khuan V. mimicus trén céc loai ca khac dugc bao céo
(Li et al., 2019; Feng et al., 2023). Nghién ctru cua
Geng et al (2014) cho thay benh loét da do vi khuan
V. mimicus trén ca da tron nude ngot & Trung Qudc,
bao gdm: ca da tron vang (P. fulvidraco), ¢4 da tron
mién Nam (S. sellatovi meridionalis, Chen) va c4 da
tron Zhengchuan (S. sellatovi meridionalis, Chen &
x S. asotus Q) c6 cac dau hiéu bénh Iy nhu c4 boi
16i 16 do, chan an, da d6i mau, loét da chiy mau,
chay mau, sung tiy va hoai tir & 14 lach, than va gan.
Ngoai ra, nghién ciru cua Geng et al. (2014) ciing
cho thdy duoc kha ning 1ay nhidm chéo cua vi khuan
V. mimicus gitta cac vat chu 1a cac loai ca da tron
duogc nudi tai Trung Qudc. Tuong tw, nghién ciru clia
Zhang et al. (2014) ciing cho thay c4 da tron vang
(P. fulvidraco) nhiém bénh do vi khuan V. mimicus
& tinh Quang Dong va Quang Téy ciia Trung Qudc
¢6 cac triéu chimg 14m sang rd rang nhat ctia bénh
1a cac vét loét c6 hinh dang déu dan véi ranh gidi rd
rang trén da c4. Ngoai ra, xut huyét nghiém trong
trong thanh xoang bung va sy phi dai cla cac co
quan bao gém gan, tdi mat, 14 lach va than ciing
dugc tim thiy & ca bi bénh. C6 thé thiy, dau hiéu
bénh 1y 16 loét déu co su tuong ddng gitra cac loai
ca da tron bi nhiém vi khuan V. mimicus, VOi cac
ving da loét hoai tir &n sau vao co va co vién rd. Vét
loét trén ca tra (P. hypophthalmus) c6 thé dn sau vao
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co néu phoi nhidm véi mam bénh trong thoi gian
dai. Riéng d6i voi nhom ca co vay nhur ca ro phi den
(O. niloticus) dAu hiéu bénh 1y khi nhiém bénh c6 su
khéc biét véi nhom ca da tron. Dac diém dic trung
bao gdbm da sAm mau, xuét huyét theo ving 16n bén
ngoai co thé, 15 niéu, hau mon, xung quanh miéng,
bong tréc nhe 16p vay va da (Elgendy et al., 2022).
Su khéc bigt vé dau higu bénh 1y nay 1a do ¢6 su
khac biét vé thanh phan collagen c6 trong ciu tric
da gifra nhom ca vay va ca da tron. Collagen c6
trong da ca la collagen loai I giau glycine va proline
déng vai trd quan trong ngan ngira nhiém trung va
t6n thuong (Sadi & Yoga, 2021). Theo nghién ctru
cua Feng et al. (2023) su loét da do vi khuén V.
mimicus c6 thé tiét ra enzyme collagenase phan huy
collagen, qua trinh nay s& chuyén hoé collagen loai
I trén da c4 thanh hon hop collagen loai I va III va
khi MMP-9 va MMP-13 dén dé thyc hién chirc ning
tai tao mo vo tinh 1am cho vi khuén di sau vao trong
co 1am qua trinh ldy nhidm trAm trong hon. Khi ¢
su tac dong cua vi khuan V. mimicus, hé mién dich
trén da bi kich thich qua mirc tao nén hién tugng con
bio cytokine trong da va co cd, voi IL-1b, 1L-6,
chemokine, MMP-9 va MMP-13 dong vai tro chu
yéu (Feng et al., 2023). Yéu t6 ban dau nay kéo theo
hang loat phan {mg day chuyén ndi tiép sau do6 bao
gom gay viém, hoai tu da co, m¢ rong viung t6n
thuong va cudi cung ca chét do sbc nhiém khuan.
Do tac dong cia hién tugng con bio cytokine nén ca
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nhiém bénh c6 kha ning chét s¢ rat nhanh trudc khi
cac ton thuong lan rong trén da. Qua d6 c6 thé giai
thich duwgc mui hoi tanh cta ca bénh 1a do sy phan
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huy collagen trén da ca khi nhiém vi khuan V.
mimicus.
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Hinh 6. Két qua caim nhiém xac dinh gia tri LDso ciia ba chiing vi khuin phén lap

A: cam nhiém ching CT5; B: cam nhiém ching NV9; C: cam nhiém chiing VHI20

Bén canh d6, trong thi nghiém cdm nhiém xac
dinh tac nhan gay bénh, cic mau ca co déu hiéu bénh
Iy dugc tai phan lap trén hai moi truong TSA va
TCBS déu cho két qua duong tinh véi vi khuén V.
mimicus. Vay, vi khudn V. mimicus da thoa man
dugc dinh dé Koch’s ¢ ca 04 yéu t6 1a phan 1ap, nudi
cdy, cam nhidm va tai dinh danh. Do d6, ta c6 thé
xac dinh dugc V. mimicus 1a tac nhan gay bénh 16
loét trén c4 tra nudi tham canh.

4. KET LUAN

Bénh 16 loct trén ca tra (P. hypophthalmus) &
DPBSCL 1a mdt bénh mdi ndi. Dua trén cac xét
nghiém hinh thdi, sinh hda va giai trinh ty doan gen
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