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Phén 1ap thuc khuin thé cé hoat tinh ly giai vi khuan
Aeromonas hydrophila gay bénh trén ca diéu hong nu6i long bé ¢ tinh Vinh Long
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Aeromonas hydrophila (A. hydrophila) 12 mgt trong nhiing
vi khudn gdy bénh va lam ton thit ddng ké cho nghé nudi ca &
nhiéu nudc trén thé gidi va & Viét Nam. Nhiéu giai phap diéu tri
bénh khac nhau di duoc ap dung nhung viéc kiém soat vi khuin
nay van con gip nhiéu han ché. Vi vay, nghién ciru duge thyc
hién nham phan 1ap duoc thé thyc khuan (TKT/phage) c6 kha
nang ly giai vi khuan 4. hydrophila gy bénh xuét huyét trén ca
diéu hong nuoi 1ong bé & tinh Vinh Long. Tir mau gan, than va ty
tang ctia c4 diéu hong, nghién ciru da phan lap dugc tong sd 10
dong TKT. Hau hét cac dong TKT déu co thé ky sinh trén nhiéu
chung vi khuan A. hydrophila dwoc phan lap trong nghién ciru.
Duya vao hinh thai dudi kinh hién vi dién tr truyén qua (TEM),
chung TKT ®A3 c6 phd ky chi nhiéu nhat duoc xac dinh thudc
ho Peduoviridae (trudc day 1a ho Myoviridae). Két qua nghién
ctru cho thay tiém niang tng dung TKT trong viéc kiém soat vi
khuén 4. hydrophila giy bénh trén ca diéu hong.

ABSTRACT

Aeromonas hydrophila (A. hydrophila) is one of the
bacteria that causes enormous damage to fish farmers worldwide
and in Vietnam. Various treatment measures have been applied,
but controlling these bacteria faces difficulties. Therefore, this
study was conducted to isolate a bacteriophage (phage) capable of
lysis from A. hydrophila that causes hemorrhagic disease in cage-
raised red tilapia in Vinh Long province. A total of 10 phages
were obtained from the liver, kidney, and spleen of diseased red
tilapia (Oreochromis sp.). The findings revealed that most phages
have a broad host range in the A. hydrophila strains isolated in the
study. Based on morphological characteristics under Transmission
Electron Microscopy (TEM), phage ®A3 with the broadest host
range belongs to the Peduoviridae family (formerly Myoviridae).
The results show the potential for applying phages to control
pathogenic bacteria in red tilapia.
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1. Giéi thi¢u

Do dic tinh d& nudi, mau 1on, chit lugng thit thom ngon, va cé gia tri dinh dudng cao
(Siddiqui & Al-Harbi, 1995; Zonneveld & Fadholi, 1991) va 1a d6i twong c6 tiém ning xut khau
trong tuong lai nén ca diéu hdng (Oreochromis sp.) 1a d6i teong thuy san duoc nudi chit yéu & cu
lao Anh Binh, huyén Long H9, tinh Vinh Long. Tuy nhién, do c6 nhiéu hd nudi cung voi mat do
cao di gy ra nhiéu tic dong x4u dén moi trudng ao nudi va cac rui ro cd thé xay ra do dich bénh
bung phat. Bénh xuét huyét do vi khuan 4. hydrophila 13 mot trong nhitng bénh thudng hay xut
hién va gy thiét hai 16n cho nghé nudi c4 diéu hong 1ong bé (Tran & ctg., 2017). Bénh xuét hién
thuong xuyén trong cac thing mua mua va cac thang giao mua véi ty 1& nhiém bénh 1a 47.25%
va ty 18 chét c6 thé 1én dén 84% (Tran & ctg., 2017). Bé diéu tri bénh, ngudi nudi da sir dung
thudc khang sinh nhung khong theo khuyén cdo nén lam vi khuan ting kha ning khang thudc va
hiéu qua diéu trji giam. Do d6, viéc xuat hién bénh van pho bién, ca bénh c6 xu huéng 1am ning
hon va viéc diéu tri cling kh6 khan hon truédc day. Do d6, cac bién phap thay thé vira hiéu qua va
an toan trong phong tri bénh thuy san, c6 thé han ché viéc su dung khéng sinh 1a tré ngai 16n cho
ngudi nuoi.

Thé thuc khuan (TKT/phage) hién dién pho bién trong tu nhién c6 thé ly giai vi khuan
hiéu qua. Do d6, liéu phap thyc khuan thé (phage therapy) dang dan tré thanh mot chién luoc
sinh hoc thay thé khong anh huéng xay dén méi truong dé kiém soat cac bénh do vi khuan
(Housby & Mann, 2009). Do khong c6 du lugng thudc hodc doc tinh cia thude lién quan dén
liéu phap nay, TKT d3 dugc dé xudt nhu 1a mot giai phap thay thé cho viéc str dung thudc
khang sinh dé kiém soat sinh hoc mam bénh trong c4 va tom nudi (Jun & ctg., 2016; Silva &
ctg., 2016). Trong thoi gian qua, ngiy cang c6 nhiéu Gmg dung ctiia TKT trong linh vyc thiy san
da duoc cong bd. Panh gia hiéu qua bao vé cia ching phage PVNO2 trong viée kiém soat do
A. hydrophila trén ca tra ciia Dang va cong su (2021) cho thay thirc an bd sung phage co ty 18
tr vong da giam con 8.33 + 2.9% hodc 16.67 + 2.9% & liéu phage log 6.2 + 0.09 hoic log
4.2 £ 0.09 PFU/g so v&i @i chimg 14 68.3 + 2.9%. Trong khi d6, két qua danh gia hiéu qua cua
TKT trong diéu tri bénh cho tom thé chan tring (Litopenaeus vannamei) ciia Truong va
cong su (2021) cho thdy sau 24 gio bd sung TKT, mat sb vi khuan trong nude giam manh tir
4.6 x 10" CFU/mL xudng con 6.5 x 10> CFU/mL va sau 02 ngay bd sung TKT mat s6 vi khudn
giam con 3.3 x 10* CFU/mL. Két qua thu dwoc trén miu tém ciing twong ty khi c6 tac dong cua
TKT, vi khudn trong gan tuy t6m tir 2.3 x 10° CFU/con giam xudng 1.1 x 10* CFU/con. Bén
canh d6, cac nghién ctru cho thdy hau hét cac TKT c6 thé kiém soat hiéu qua cac bénh do vi
khuan nhu Vibrio harveyi nhiém trén tom, Streptococcus iniae trén cé bon, A. hydrophila trén
ca chach (Misgurnus anguillicaudatus) va nhiém A. salmonicida & ca bon (Solea senegalensis)
(Akmal & ctg., 2020; Matsuoka & ctg., 2007; Silva & ctg., 2016; Stalin & Srinivasan, 2017).
Béo céo cua Luo va cong su (2019) cho thay ca 16 phi (Oreochromis niloticus) duoc diéu tri
bang TKT (ching HN48) ¢6 ty 18 séng 1a 60% + 3.3% va thoi gian tir vong trung binh (delayed
mean death time) dwgc kéo dai thém khoang 03 ngdy so véi nhom dbi ching co ty 1& song
khoang 30%. Tuy nhién, cic béo cio vé TKT co hoat tinh ly giai vi khuan gay bénh trén ca diéu
hong nudi & Pong bang séng Ciru Long ndi chung va tinh Vinh Long néi riéng chua duoc
nghién ctru. Hi¢n tai, chua c¢6 nghién ctru vé TKT trén ca diéu héng dugc cong b6 & Viét Nam.
Viéc phén 1ap va tuyén chon TKT c¢6 ngudn gbc ban dia 1a rat quan trong. Do d6, nghién ctru:
“Phan 1ap thyc khuan thé c6 kha ning ly giai vi khuan 4. hydrophila giy bénh trén ca diéu hong
nuoi 16ng be ¢ tinh Vinh Long” duogc thuc hién.
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2. Vat liéu, phwong phap nghién ciru
2.1. Thu mdu phén lp vi khuin A. hydrophila va thwc khudn thé

Trong nghién ctru ndy, ca diéu hong bénh (trong luong 300 - 600g) dung dé phan lap vi
khuan A. hydrophila va TKT dugc thu tir mot sb bé nudi ca diéu hong & ci lao An Binh, huyén
Long Hb, tinh Vinh Long. Cac dau hiéu cua ca bénh nhu ca 1o do, boi 161 mat phuong hudng,
mit duc va 16i, trén co thé c4 c6 dém xudt huyét ¢ vay bung, vy nguc va bung truong to
(Hinh 1A & B). Mau c4 bénh dugc thu nhiéu dot, tir thang 03 dén thang 10 (khoang thoi gian ca
chét nhiéu trong nim), mdi dot thu & nhiéu bé nudi, mdi bé thu 02 - 03 ca bénh. Ca bénh dung dé
ldy miu phén 1ap vi khuan hodc TKT phai con séng hodc vira méi chét trong thoi gian khoang
05 - 10 phut.

2.2. Phén ldp va dinh danh vi khuin A. hydrophila
2.2.1. Phén ldp vi khudn A. hydrophila

Vi khuén A. hydrophila dugc phan 13p tir cdc co quan nhu ndo, gan, than va ty tang cua
ca diéu héng bénh dua theo Frerichs va Millar (1993). PAu tién, ca duoc khu trung bén ngoai
bf?mg cdn 70°. Sau d6, ca bénh duge giai phau b?lng dao va kéo ti¢t trung. Tiép theo, vi khuin
dugc phan 13p tr 04 co quan: ndo, ty tang, gan va than trén moi truong TSA (Trypticase Soy
Agar, Himedia, An Do) va t & 28°C voi thoi gian tir 24 - 36 gio. Cac khuan lac dic trung (khuan
lac mau vang, tron va dudng kinh khuan lac trung binh tir 02 - 03mm) duoc chon va lam thuan.
Sau cung, chiing vi khuan thuan dugc luu trit trong dung dich chira glycerol 20% (v/v) & -80°C.

2.2.2. Pinh danh vi khudn A. hydrophila

Vi khuan 4. hydrophila thuan duoc kiém tra cic dic diém vé hinh thai khuén lac, sinh 1y
va sinh hoa co ban, bao gém: nhuom Gram, kha nang di dong, hoat tinh oxidase va catalase,
phan img oxi hda va 1én men glucose (phan ung O/F) (Barrow & Feltham, 1993; Buller, 2014).

Phan tng PCR dugc st dung dé dinh danh bi khuan A. hydrophila bang véi cip moi
AeroFd: 5’-CCAAGGGGTCTGTGGCGACA-3’ va AeroRs: 5’-TTTCACCGGTAACAGGATTG-
3’ (Pollard & ctg., 1990). Thanh phan phan mg PCR gém dung dich dém PCR 10X, MgCl,
2.5mM, dNTPs 10mM, Taq DNA polymerase 2U, mdi xudi 20pmol, mdi nguoc 20pmol,
DMSO 1% va DNA mau 40ng. Phan tmg PCR duoc thuc hién gdm cac bude sau: tién bién tinh
& 95°C trong 04 phut. Sau d6 thuc hién 30 chu ky gom giai doan bién tinh & 95°C trong 30
gidy, gan mdi & 60°C trong 45 gidy, kéo dai & 72°C trong 30 gidy va kéo dai sau cung & 72°C
trong 10 phut. San pham PCR (209bp) duoc dién di trén gel agarose 1.5%, chup hinh bang hé
thdng chup hinh gel Analytik Jena va dugc giri gidi trinh ty & Cong ty Macrogen (Han Qudc).
Ngoai ra, bo kit thuong mai API 20E (Biomerieux, Phap) ciing duoc st dung dé dinh danh vi
khuan A. hydrophila.

2.3. Phén ldp, khdo sdt phé ky chii va dinh danh thwc khudn thé
2.3.1. Phén ldp thuc khudn thé

TKT dugc phan 1ap dua theo phuong phap cua Kropinski va cong su (2018). M6 ca bénh,
bao gébm gan, ndo, than va ty tang (50g) duoc ting sinh qua dém cung v6i 100pL dung dich vi
khuan A. hydrophila. Sau 6, miu dugc dong nhét trong 100mL méi truong LB (Luria Bertani
broth, Himedia, An D) dugc bd sung CaCl, 10mM va o qua dém & 37°C. Dich thd ctia TKT
(100puL) dugc pha lodng lién tyc trong dung dich dém SM (Saline Magnesium buffer, thanh phan
gém: NaCl 0.1M, Tris-HCI 0.05M (pH 7.5), MgSO,4 0.008M va gelatin 0.01%) va tron véi
100uL vi khudn vat chii trong 04mL moi trudng LB 0.4% agar (w/v) dé phan 1ap TKT co hoat
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tinh ly giai vi khuan. Hon hop nay sau d6 duoc d6 1én dia dd chtra sin méi truong TSA. Cudi
cung, cac dia thach hai 16p duoc 0 qua dém ¢ 37°C va quan sat sy hinh thanh vét tan (plaque)
sau 24 gio (Kropinski & ctg., 2018).

Céc vét tan duoc cho vao 6ng Eppendorf c6 chtta 01mL dém SM, l4c manh hodc st dung
may vortex dé lam v& vét tan va trit lanh & 4°C trong 24 gio. Tiép theo, 10uL chloroform duoc
cho vao dich TKT va ly tdm & tdc d6 6,000 vong/phut trong 05 phat. Phan dich trong s& duoc
chuyén sang dng Eppendorf méi. Cac bude phan lap dugc lap lai nhiéu 1an khi thu duoc cac vét
tan cung dac diém va kich thuge. Cubi cung, TKT dugc trir trong dém SM hoac nudc cit & 4°C.

2.3.2. Panh gid phé ky chii ciia thwe khudn thé phan Idp dwoc

Phé ky chu cua céc chung TKT phan 13p dugc thyc hién theo Kropinski va cong su
(2018). Moi trudng TSB (1.7% agar) sau khi chuin bi duoc ké 6 va danh sb, sau d6 cho
hdn hop gom 10mL méi truong TSB (0.6% agar) va 0.1mL huyén phu vi khuan A. hydrophila
(ODgoonm = 0.3 - 0.5) 1én dia. Dich huyén phu TKT (2uL) sau d6 duge cho vao 6 ké tuong tng, 0
& 37°C va kiém tra vét tan sau 24 gio.

2.3.3. Pinh danh thuc khuan thé phdn lap dwoc

Chung TKT c6 kha ning ky sinh trén nhiéu chung vi khuan A. hydrophila dugc dinh
danh dya vao diac diém hinh thai bang cach nhudém am ban vdi 2% uranyl acetate, sau d6 quan
sat va chup anh dudi kinh hién vi dién tr truyén qua (TEM, transmission electron microscopy).

2.4. Phwong phdp xir Iy 56 ligu

Phian mém Microsoft Excel 2010 duoc st dung dé nhap va xir 1y cac s lidu va do thi
trong thi nghiém. Phuwong phap théng ké mo ta duoc sir dung dé tinh toan céc gia tri trung binh.
Ty 1¢ twong dong ctia chung vi khuan A. hydrophila phan 1ap dugc so sanh véi cac ching trén
ngan hang GenBank bang chuong trinh BLASTn (www.ncbi.nlm.nih.gov/BLASTY/).

3. Két qua va thao luin
3.1. Két qud phén lp vi khuén A. hydrophila

Nghién ctru da phan 1ap dugc tong s6 20 chung vi khuan A. hydrophila tir cac co quan
nhu ndo, gan, than va ty tang ctua 20 mau ca diéu héng bénh tir cac bé nuoi ¢ cu lao An Binh,
huyén Long Hb, tinh Vinh Long. Nhin chung, vi khuan A. hydrophila ¢6 thé phan lap duoc tir
hau hét cac co quan cta ca bénh, trong d6 phéan 1ap dugc 02/25 ching (chiém 8%) tir ndo, gan
(10/25 chiing, chiém 40%), than (05/25 chung, chiém 20%) va ty tang (03/25 chung, chiém 12%)
ctia ca bénh (Bang 1).

Bang 1

Cdc Chiing Vi Khudn A. Hydrophila dwoc Phan Lap tir cic Co Quan ciia Ca Piéu Hong Bénh

Co quan ca | SO chiing vi khuin phén lip Tén chiing vi khuan

Nao 2 AHI1 va AH2

Gan 0 AH3, AH4, AH5, AH6, AH7, AHS, AH9, AH10,
AHI1, AHI2

Than 5 AHI13, AH14, AH15, AH16 va AH17

Ty tang 3 AHI18, AH19 va AH20

Ghi chii: Tén chung vi khuan duoc ky hiéu AH: dugc 1ay tir tén loai cua vi khuan A. hydrophila
Nguon: Két qua phén tich dit liéu ciia nhém nghién ctru
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Nghién ctru cho thiy khuén lac vi khuan phat trién trén méi trudng TSA sau 24 - 36 gio
c6 dang tron (duong kinh 01 - 03mm), 4o ndi 161, mau sic tir vang nhat dén vang kem (Hinh 1C).
Céc ching vi khuan phan 1ap thuéc nhom Gram am, hinh que ngan (Hinh 1D) va ching c6 kha
ning di dong. Bén canh d6, vi khudn phan 14p phan tng dwong tinh véi oxidase va catalase, c6
kha nang 1én men duong glucose trong ca hai diéu kién hiéu khi va yém khi (Hinh 1E). Nhu vay,
céc dac diém hinh thai khuén lac va sinh hoa co ban cta cic ching vi khuén phan 13p dugc tur ca
diéu hong tuong ty véi cac dic diém hinh thai khuan lac va sinh hoa co ban cua cac ching vi
khuan A. hydrophila trong cac bao cdo trudc ddy (Crumlish & ctg., 2010; Dang & Nguyen,
2012; Ly & ctg., 2009).

Hinh 1

Cdc Bdc biém Hinh Thdi va Sinh Héa Co Ban cua Vi Khudan Phdn Lap duwoc tr Ca Diéu Héng
Bénh o tinh Vinh Long

Nguon: Két qua phan tich dir liéu ciia nhém nghién ctru

A & B. Diu hiéu bénh bén ngoai va bén trong cua ca diéu hong; C. Khuén lac vi khuan
A. hydrophila (ching AH3) phat trién trén moi trudng TSA sau 24 gio; D. Anh nhuém Gram vi
khuén (100X); E. Phan tmg oxi hoa va 1én men duong glucose.

3.2. Pinh danh cdc chiing vi khuén A. hydrophila phén ldp bang bé kit API 20E

Két qua dinh danh bang bg kit API 20E (Hinh 2) cho thay ching vi khuan AH3 (ching
nay duogc 1y nhidm trén ca diéu hong sau khi phan 1ap nén dugc chon dinh danh) phan tmg 4m
tinh vo1 ornithine decarboxylase (ODC), H,S, urease, tryptophane deaminase, indole, inositol,
sorbitol, rhamnose, melibiose va arabinose. Trong khi d6, vi khuan phan mg duong tinh véi
orthonitrophenyl galactosidase, argininine dihydrolase (ADH), citrate (kha nang st dung nhu la
ngudn carbon duy nhat), lysine decarboxylase (LDC), Voges-Proskauer, gelatinase, glucose,
mannitol, saccharose va amygdalin. Nhu vay, qua kiém tra bang bo kit API 20E cho thdy ching
AH3 (twong ddng 99% v&i loai A. hydrophila) ¢ cac dic diém sinh hoa twong tw voi vi khudn A.
hydrophila phan 1ap tir c4 tra bénh xuat huyét da dugc bao cao (Crumlish & ctg., 2010; Dang &
ctg., 2014; Ly & ctg., 2009). Tuy nhién, cac dic diém cua chung vi khuan phan 1ap c6 mot sb
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dic diém khac véi vi khudn A. hydrophila gy bénh MAS (Motile Aeromonas Septicemia) trén
ca nheo M¥ cua Pridgeon va Klesius (2011) nhu citrate, indole, inositol, saccharose, arabinose,
lysine decarboxylase va amygdalin. Két qua nay c6 thé do vi khuan dugc phan lap tir cic moi
trudng sdng va loai c4 khac nhau.

Hinh 2
Chiing Vi Khudn AH3 Phdn Lép dwoc Pinh Danh bang Bé Kit API 20E

ONPG ADH LDC ODC CIT H,S URE TDA IND VP

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

Ghi chu: +: phan ing duong tinh; -: phan img 4m tinh
Nguon: Ket qua phan tich dir liéu cia nhom nghién ctru

3.3. Pinh danh vi khuén A. hydrophila bang ky thudt PCR va gidi trinh tw

Céc ching vi khuan dai dién dugc kiém tra bang phan tng PCR déu khuéch dai gene ma
hoa cho ddc tb aerolysin dic hiéu cua vi khuan A. hydrophila v6i san pham khuéch dai xuat hién
& kich thudc 209bp (Hinh 3). Két qua nay tuong tu v6i cic bao cdo trude day cho thdy gene ma
hoa cho ddc tb aerolysin dugc st dung dé dinh danh vi khuan 4. hydrophila gay bénh trén céac loai
ca hoac trong moi truong nudc (Le & ctg., 2010; Umesha & ctg., 2011). St dung k¥ thuat mPCR,
Panangala va cong sy (2007) da phat hién cung lic 03 loai vi khuan A. hydrophila, Edwardsiella
ictaluri va Flavobacterium columnare trén ca nheo My. O Viét Nam, Nguyen va cong su (2010)
cling da chin doan thanh cong vi khuan A. hydrophila tir than ca tra bénh xuat huyét bang k¥
thuat PCR. Ngoai ra, viéc giai trinh tu gene aerolysin ctia ching AH3 cho thiy ching nay tuong
ddng 100% véi vi khuan A. hydrophila (F1608555.1) trén ngan hang Gene (Hinh 4).

Hinh 3

Gene Md Hod Béc To Aerolysin Pac Hiéu cua cac Chung Vi Khudn Phan Ldp duoc Khuéch Pai
bang Ky Thudt PCR

500 bp

«— 209bp
100 bp

Nguon: Két qua phén tich dit liéu ciia nhém nghién ctru

M: thang chudn 100bp; giéng 1, 2 va 4: thir tw céc ching vi khuzlln’A. hydrophila dai dién
duoc kiém tra 1a AH1, AH3 va AH13; giéng 3: mau cho két qua am tinh; giéng 5: d6i ching nudc.
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Hinh 4
Két Qua So Sanh Bé Tuwong Pong Trinh Tw Poan Gene Aerolysin ciia Ching Vi Khudn AH3
Trén Ngdan Hang Gene

o - Max | Total Query E Per.
Desclptmn Smenhf’EName dent Acc'Len Oz
L 4

Score Score Cover value
L - L -

IZ\ Aeromonas hydrophila strain 7C1 aerolysin (aerA) gene,_partial cds Aeromonas hydrophila 244 244 38%  1e-59 10000% 150  FJ608555 1
IZ\ Aeromonas hydrophila strain wp3 aerolysin (aerA) gene, partial cds Aeromonas hydrophila 239 239 38%  5e58  9924% 151 FJ608554 1
IZ\ Aeromonas hydrophila strain LHW39 chromosome, complete genome Aeromonas hydrophila 237 237 M%  2e-57  9718% 5099855 CPO50012.1
[7] Aeromonas hydrophila strain ZYAH72 chromosome,_complete genome Aeromonas hydrophila 237 237 M%  2e-57 9718% 5158182 CPO016989.1
IZ\ Aeromonas hydrophila strain GYK1 chromosome,_complete genome Aeromonas hydrophila 231 237 M1%  2e57 97.18% 4951765 CP016392.1

Nguoén: Két qua phan tich dit liéu cta nhom nghién ctru
3.4. Két qud phén lgp phage A. hydrophila

Nghién ciru st dung chung AH3 dé phan 1ap phage A. hydrophila do ching nay da duoc
lay nhiém trén ca diéu hong sau khi phan 1ap. Két qua di phan 1ap duoc 10 chung TKT (dugc ky
hiéu 1a DAL, DA2, DA3, DA4, DAS, DAG, DAT, DAS, DA9, va PA10) tir 60 miu ca diéu hong.
Nhin chung, cac dong TKT déu dwoc phéan 1ap trén cic co quan ciia ca diéu hong, trong d6 co
quan phén lap dugc nhidu dong TKT nhat 1a gan (05/10 chung, chiém 50%), than (03/10 chung,
chiém 30%) va ty tang (02/10 ching, chiém 20%). Trong khi d6, nghién ciru khong phén lap
dugc dong TKT nao tir ndo cia ca bénh. Két qua nay c6 thé do sé lugng mau nio cua ca diéu
hong bénh dung dé phan 1ap TKT trong thi nghiém con it. Ngoai ra, vi khuan 4. hydrophila
thuong hién dién chu yéu trén cac co quan ca bénh nhu gan, than va ty tang, trong khi ndo khong
¢6 nhiéu vi khuan nay ciing c6 thé 1a nguyén nhan khong phan 1ap dugc TKT. Két qua quan sat
cho thay hau hét vét tan (plaque) cta cac chung TKT phan 1ap c6 dang tron, tim trong va dudng
kinh vét tan dao dong tir 02 - 05mm (Hinh 5). Két qua nay pht hop v6i nghién ctru cia Hoang va
cong su (2019) cho thay cac TKT ly giai vi khuan 4. hydrophila phan 1ap tir nudc ao nudi ca tra
c¢6 dudng kinh vét tan dao dong tir 02 - 03mm. Su khac nhau vé hinh thai vét tan cia cac dong
TKT c6 thé 1a do sy khac nhau vé cach thirc xdm nhiém va téc do sinh truong caa TKT. Kich
thudc cia vét tan thé hién kha nang phan giai vi khuan manh hay yéu ciia TKT néu cung ky chi
vi khuan. Do d6, dua vao kich thudc ciia vét tan co thé tuyén chon duge nhig TKT tiém ning,
c6 kha ning phén giai vi khuan manh.

Hinh 5
Thuwe Khudn Thé dwgc Phan Ldp tr Gan cua Ca Diéu H(fng Bénh

cua TKT ®A3 v6i thang ty 1¢ 200nm
Nguon: Két qua phan tich dir liéu ciia nhém nghién ctru
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3.5. Két qud déanh gid pho ky chii ciia thwe khudn thé

Phé ky chu cia cac ching TKT dugc trinh bay chi tiét & Bang 2. Két qua tir Bang 2 cho
thiy hau hét cac chung TKT phén lap déu c6 hoat tinh ly giai tir 02 - 09 ching vi khuén phan lap,
trong d6 chung TKT ®A3 c6 phd ky chii nhidu nhét (09/20 ching vi khuan), ké dén 1a cac ching
®A2 (08/20 chung vi khudn), ®A1 va ®A7 (07/20 ching vi khuin) va chung ®A9 c6 phd ky
chu it nhét (02/20 ching vi khuan). Nhiéu bao cdo trudc ddy cho thdy TKT c6 kha ning ky sinh
rong trén nhidu chung vi khuin Aeromonas (Kumari & ctg., 2023; Liu & ctg., 2020). Bao cdo
ctia Le va cong su (2018) cho thiy cac TKT duoc phan lap tir cdc mau nude ¢ song Sai Gon co
thé ly giai vi khuan A. hydrophila giy bénh MAS trén ca tra ¢ Viét Nam. Dic biét, cac ching
TKT trong nghién cttu nay cling dugc phat hi¢n 1a cé phé hoat dong rong, tham chi chéng lai cac
chung Aeromonas da khang khang sinh da dugc thir nghiém. Cac TKT c6 pham vi vat chu rong
dugc coi 14 hitu ich hon trong mot s6 ing dung. Nhu vay, voi kha nang ky chil trén nhiéu ching
vi khuan giy bénh, cac ching TKT ®A1, ®A2, ®A3, va PA7 cb tiém ning trong viée tao ché
pham nham kiém so4t cic mam bénh vi khuan trong linh vyc thuy san. Hién nay, nhiéu dong
TKT duoc tron thanh cocktail dé ¢ thé tiéu diét nhiéu ching vi khuan gy bénh (Hoang, 2018;
Hoang & ctg., 2019).

Bang 2
Kha Nang Ky Sinh ciia cdc Ching Thiee Khudn Thé Phéan Lip doi véi Vi Khuan A. hydrophila

Chiing vi khuin | A1 | DA2 | DA3 | DA4 | DAS5 | A6 | AT | DAS | DA9 | DAIO
AHI +
AH2 +
AH3 +
AH4 -
AH5
AH6
AH7 - + |+ - - - - - - -
AHS8 - - + - - - - - + -
AH9 - - - - - - + - - +
AH10 - - + - - + - - - -
AHI1 + | o+ - - - - - - - -
AH12 - - - - - - - - - +
AHI13 - - - - - - - - - -
AHI14 - - - + +
AH15 - - + - + - - + - -
AH16 - - - - - - - - - -
AH17 -
AHI8 -
AH19 - - - - - + - + - -
AH20 + - - - - - - - - -
Tong 7 8 9 5 5 3 7 4 2 3

]

>

=
(=)

- - + - + - n -

- - - - + - -

- - +

4+ |+
++ ]+
1
1

+ |+

— NP | WO WIW IO~ IR (DU B W
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w

Ghi chii: -: TKT khong ly giai vi khuan; +: TKT ly giai vi khuin
Nguon: Két qua phén tich dit liéu ciia nhém nghién ciru
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3.6. Két qud dinh danh thwc khudn thé

Dong TKT ®A3 c6 phd ky chi rong nhit duoc chon dé dinh danh dya vao hinh thai bing
chup anh TEM. Nghién ctru cho thdy TKT ®A3 c6 ciu tric dau va dudi rd rang (Hinh 4B). Do
do, nghién ctru co thé két luan ching TKT ®A3 thudc bd Caudovirales. Theo Ackermann (2007),
bd Caudovirales hién dugc phan loai lai 1a by Caudoviricetes (Turner & ctg., 2022) chiém 96%
téng s6 TKT va 1a thuc thé sinh hoc (biological entity) phd bién trén trai dat. Bén canh dé, dua
vao Hinh 4B cho tha‘iy TKT ®A3 c6 duoi dai va bao dudi (miii tén). Tém lai, duya vao cac dac
diém hinh thai thu thap, TKT ly giai vi khuin A. hydrophila trong nghién ctu thudc ho
Peduoviridae (trudc day 1a ho Myoviridae). Nhu vay, két qua nay phu hop véi bdo cdo cua
Ackermann (2007) cho thdy 33 trong tong s& 43 TKT Aeromonas 1a c¢6 dudi va thudc ho
Myoviridae. Gan day, nhiéu nghién ctru vé TKT ciing cho thdy cic phage Aeromonas dugc xac
dinh thudc ho Myoviridae (Liu & ctg., 2020; Rai & ctg., 2020). Nghién ctru cua Chandrarathna va
cong su (2020) cho thady TKT AHP-1 c6 kha ning ly giai vi khuan 4. hydrophila giy bénh MAS
trén ca & Han Quéc duoc xéc dinh thudc ho Myoviridae. Theo Batinovic va cdng su (2019), cac
thanh vién bd Caudovirales, bao gdbm ho Myoviridae hién dién phd bién trong tu nhién.

4. Két luan va kién nghi
4.1. Két lugn

Vi khuan 4. hydrophila duoc phan 1ap va xéac dinh tir ndo, gan, than va ty tang cta ca
diéu hé)ng dua trén cac dic diém hinh thai, sinh hoa va gidi trinh tu doan gen 16S rRNA. Nghién
ctru da phéan 1ap duoc cac ching TKT tir gan, than va ty tang cua ca diéu hong c6 hoat tinh ly
giai vi khuan 4. hydrophila nhidm trén ca diéu hong nuoi 1ong bé ¢ tinh Vinh Long. Hau hét cac
ching TKT déu c6 kha niang ky sinh trén nhiéu ching vi khuan dugc phéan lap. Ching TKT ®A3
c¢6 phd ky chii nhiéu nhat dugc xac dinh thudc ho Myoviridae dya vao dic diém hinh thai quan
sat dudi kinh hién vi dién tir truyén. Két qua nghién ciru cho thay tiém ning tmg dung TKT DA3
trong viéc kiém soat vi khuan 4. hydrophila gay bénh trén ca diéu hong.

4.2. Kién nghj

Cén gii trinh ty gene dé dinh danh chinh xac dong TKT ®A3 trong nghién ciru. Ngoai
ra, can tiép tuc khao sat vé cac yéu té moi truong anh hudng dén TKT va nghién ctru cac dic
tinh sinh hoa khac nhau ctia chung TKT ®A3 dé cung cép dit 1iéu khoa hoc cho viéc san xut cac
ché pham TKT kiém soét vi khuan.

Tai liéu tham Kkhio

Ackermann, H. W. (2007). 5500 phages examined in the electron microscope. Archives of
Virology, 152, 227-243. https://doi.org/10.1007/s00705-006-0849-1

Akmal, M., Rahimi-Midani, A., Hafeez-Ur-Rehman, M., Hussain A., & Choi, T. J. (2020).
Isolation, characterization, and application of a bacteriophage infecting the fish
pathogen Aeromonas hydrophila. Pathogens, 9(3), 215-228.
https://doi.org/10.3390/pathogens9030215

Barrow, G. 1., & Feltham, R. K. A. (1993). Cowan and Steel’s manual for the indentification of
medical bacteria (3rd ed.). Cambridge Univesity Press.

Batinovic, S., Wassef, F., Knowler, S. A., Rice, D. T. F., Stanton, C. R., Rose, J., Tucci, J.,
Nittami, T., Vinh, A., Drummond, G. R., Sobey, C. G., Chan, H. T., Seviour, R. J,,
Petrovski, S., & Franks, A. E. (2019). Bacteriophages in natural and artificial
environments. Pathogens, 8(3), 100-119. https://doi.org/10.3390/pathogens8030100



Quach Van Cao Thi va cdng su. HCMCOUJS-Ky thuat va Cong nghé, 20(1), 28-39 37

Buller, N. B. (2014). Bacteria and fungi from fish and other aquatic animals: A practical
identification manual (2nd ed.). CABL

Cao, Y., Zhang, Y., Lan, W., & Sun, X. (2021). Characterization of vB_VpaP_MGD2, a newly isolated
bacteriophage with biocontrol potential against multidrug-resistant Vibrio parahaemolyticus.
Archives of Virology, 166(2), 413-426. https://doi.org/10.1007/s00705-020-04 887-x

Chandrarathna, H. P. S. U., Nikapitiya, C., Dananjaya, S. H. S., De Silva, B. C. J., Heo, G. J.,
Zoysa, M. D., & Lee, J. (2020). Isolation and characterization of phage AHP-1 and its
combined effect with chloramphenicol to control Aeromonas hydrophila. Veterinary
Microbiology, 51,409-416. https://doi.org/10.1007/s42770-019-00178-z

Crumlish, M., Thanh, P. C., Koesling, J., Vo, T. T., & Gravingen, K. (2010). Experimental
challenge studies in Vietnamese catfish, Pangasianodon hypophthalmus (Sauvage),

exposed to Edwardsiella ictaluri and Aeromonas hydrophila. Journal of Fish Diseases,
33(9), 717-722. https://doi.org/10.1111/j.1365-2761.2010.01173.x

Dang, O. T. H., & Nguyen, P. T. (2012). Isolation and characterization of Streptococcus
agalactiae bacteria from red tilapia (Oreochromis sp.) with eye edema and hemorrhage.
CTU Journal of Science, 22c, 203-212.

Dang, O. T. H., Tran, X. T. T, Le, D. T. M., Le, P. N., & Hoang, A. H. (2021). Protective efficacy
of phage PVNO02 against haemorrhagic septicaemia in striped catfish Pangasianodon

hypophthalmus via oral administration. Journal of Fish Diseases, 44(8), 1-9.
https://doi.org/10.1111/j£d.13387

Dang, T. T. M., Tu, D. T., & Pham, P. T. K. (2014). Histopathological characterisations of Clown
knifefish (Chitala chitala) infected with Aeromonas hydrophila. CTU Journal of Science,
2, 29-36.

Frerichs, N. G., & Millar, S. D. (1993). Manual for the isolation and identification of fish
bacterial pathogens. UK of Pisces Press.

Hoang, A. H., Tran, X. T. T, Le, N. P., & Dang, O. T. H. (2019). Selection of phages to control
Aeromonas hydrophila - An infectious agent in striped catfish. Biocontrol Science, 24(1),
23-28. https://doi.org/10.4265/bi0.24.23

Hoang, D. M., Hoang, S. M., Honjoh, K., & Miyamoto, T. (2018). Isolation and application of
bacteriophages to reduce Salmonella contamination in raw chicken meat. Learning with
Technologies, 91(8), 353-360. https://doi.org/10.1016/j.Iwt.2018.01.072

Housby, J. N., & Mann N. H. (2009). Phage therapy. Drug Discovery, 14, 536-540.
https://doi.org/10.10 16/j.drudis.2009.03.006

Jun, J. W., Han, J. E., Tang, K. F., Lightner, D. V., Kim, J., Seo, S. W., & Park, S. C. (2016).
Potential application of bacteriophage pVp-1: Agent combating Vibrio parahaemolyticus
strains associated with Acute Hepatopancreatic Necrosis Disease (AHPND) in shrimp.
Aquaculture, 457(4), 100-103. https://doi.org/10.1016/j.aquaculture.2016.02.018

Khair, M. H. M. M., Tee, A. N., Wahab, N. F., Othman, S. S., Goh, Y. M., Masarudin, M. J.,
Chong, C. M., In, L. L. A., Gan, H. M., & Song, A. A. L. (2023). Comprehensive
characterization of a Streptococcus agalactiae phage isolated from a tilapia farm in
Selangor, Malaysia, and its potential for phage therapy. Pharmaceuticals, 16(5), 698-723.
https://doi.org/10.3390/ph16050698



38 Quach Van Cao Thi va cong su. HCMCOUJS-Ky thuat va Coéng nghé, 20(1), 28-39

Kropinski, A. M., Clokie, M. R. J., & Lavigne, R. (2018). Bacteriophages: Methods and protocols.
Advanced Techniques, 3, Article 1681. https://doi.org/10.1007/978-1-4939-7343-9

Kumari, R., Yadav, R., Kumar, D., Chaube, R., & Nath, G. (2023). Evaluation of bacteriophage
therapy of Aeromonas hydrophila infection in a freshwater fish, Pangasius buchanani.
Frontiers in Aquaculture, 2, 1-12. https://doi.org/10.3389/faquc.2023.1201466

Le, S. T., Nguyen, H. T., Vo, P. H., Doan, C. V., Nguyen, L. H., Tran, T. M., Tran, T. T., Paul, C.
S., & Kurtbéke D. 1. (2018). Southgate PC, Kurtboke DI. Protective effects of
bacteriophages against Aeromonas hydrophila species causing Motile Aeromonas
Septicemia (MAS) in striped catfish. Antibiotics (Basel), 7(1), 16-27.
https://doi.org/10.3390/antibiotics 7010016

Le, T. H., Truong, N. Q., Nguyen, G. H., & Dang, O. T. H. (2010). Research on the application
of PCR process to simultaneously diagnose Edwarsiella ictaluri and Aeromonas

hydrophila bacteria on Pangasius (Pangasianodon hypophthalmus). CTU Journal of
Science, 16a, 129-135.

Liu, J., Gao, S., Dong, Y., Lu, C.,, & Liu, Y. (2020). Isolation and characterization of
bacteriophages against virulent Aderomonas hydrophila. BMC Microbiology, 20, 141-154.
https://doi.org/10.1186/s12866-020-01811-w

Luo, X., Liao, G., Liu, C., Jiang, X., Lin, M., Zhao, C., Tao J., & Huang, Z. (2019).
Characterization of bacteriophage HN48 and its protective effects in Nile tilapia

Oreochromis niloticus against Streptococcus agalactiae infections. Journal of Fish
Diseases, 41(10), 1477-1484. https://doi.org/10.1111/jfd. 12838

Ly, L. T. T., Nguyen, D. N., Vo, P. H., & Doan, C. V. (2009). Hemorrhage disease of cultured tra
catfish (Pangasianodon hypophthalmus) in Mekong Delta (Vietnam). The Israeli Journal
of Aquaculture, 61(3), 215-224. https://doi.org/10.46989/001¢.20557

Matsuoka, S., Hashizume, T., Kanzaki, H., Lwamoto, E., Chang, P. S., Hashizume, T., &
Kanzaki, H. (2007). Phage therapy against b-hemolytic streptococcicosis of Japanese
flounder Paralichthys olivaceus. Fish Pathology, 42(4), 181-189.
https://doi.org/10.3147/jsfp.42.181

Nguyen, G. H., Le, T. H., Truong, N. Q., & Dang, O. T. H. (2010). Research on the application
of PCR process to diagnose Aeromonas hydrophila bacteria on catfish kidney
(Pangasianodon hypophthalmus). CTU Journal of Science, 16a, 136-140.

Panangala, V. S., Shoemaker, C. A., Van Santen, V. L., Dybvig, K., & Klesius, P. H. (2007).
Multiplex-PCR for simultaneous detection of 3 bacterial fish pathogens, Flavobacterium

columnare, Edwardsiella ictaluri, and Aeromonas hydrophila. Diseases of Aquatic
Organisms, 74(3), 199-208. https://doi.org/10.3354/dao074199

Pollard, D. R., Johnson, W. M., Lior, H., Tyler, S. D., & Rozee, K. R. (1990). Detection of the
aerolysin gene in Aeromonas hydrophila by polymerase chain reaction. Journal of Clinical
Microbiology, 28(11), 2477-2481. https://doi.org/10.1128/jcm.28.11.2477-2481.1990

Pridgeon, J. W., & Klesius, P. H. (2011). Molecular identification and virulence of three
Aeromonas hydrophila isolates cultured from infected channel catfish during a disease
outbreak in west Alabama (USA) in 2009. Diseases of Aquatic Organisms, 94(3), 249-253.
https://doi.org/10.3354/dao02332



Quach Van Cao Thi va cdng su. HCMCOUJS-Ky thuat va Cong nghé, 20(1), 28-39 39

Rai, S., Tyagi, A., Kalia, A., Kumar, B. T. N., Garg, P., & Singh, N. K. (2020). Characterization
and genome sequencing of three Aeromonas hydrophila-specific phages, CF8, PS1, and
PS2. Archives of Virology, 165(7), 1675-1678. https://doi.org/10.1007/s00705-020-04644-0

Shende, R. K., Hirpurkar, S. D., Sannat, C., Rawat, N., & Pandey, V. (2017). Isolation and
characterization of bacteriophages with lytic activity against common bacterial pathogens.
Veterinary World, 10(8), 973-978. https://doi.org/10.14202/vetworld.2017.973-978

Siddiqui, A. Q., & Al-Harbi, A. H. (1995). Evaluation of three species of tilapia, red tilapia and a
hybrid tilapia as culture species in Saudi Arabia. Aquaculture, 138(1/4), 145-157.
https://doi.org/10.1016/0044-8486(95)01088-2

Silva, Y. J., Moreirinha, C., Pereira, C., Costa, L., Rocha, R. J., Cunha, A., Gomes, N. C. M.,
Calado, R., & Almeida, A. (2016). Biological control of Aeromonas salmonicida infection
in juvenile Senegalese sole (Solea senegalensis) with phage AS-A. Aquaculture,
450(2015), 225-233. https://doi.org/10.1016/j.aquaculture.2015.07.025

Stalin, N., & Srinivasan, P. (2017). Efficacy of potential phage cocktails against Vibrio harveyi
and closely related Vibrio species isolated from shrimp aquaculture environment in the
south east coast of India. Vet Microbiol, 207, 83-96. https://doi.org/10.1016/j.vetmic.2017.06.006

Tran, P. M., Nguyen, E. T., Phung, H. T. T., Nguyen, N. K., Nguyen, T. Q., Do, H. T. T., &
Nguyen, P. T. (2017). The use of drug, chemical, and probiotic in red tilapia (Oreochromis
sp.) cage culture in Mekong Delta, Vietham. CTU Journal of Science, 51b, 80-87.

Truong, V. T. B., Tran, N. V. B., Nguyen, L. T. C., Le, N. H. B., Phan, K. T. H., & Pham, A. H.
(2021). Effective application of bacteriophages in the treatment of diseases caused by
Vibrio parahaemolyticus bacteria in whiteleg shrimp (Litopenaeus vannamei). Agriculture

& Rural Development, 9(2), 163-169.

Turner, D., Shkoporov, A. N., Lood, C., Millard, A. D., Dutilh, B. E., Alfenas-Zerbini, P., van
Zyl, L. J., Aziz, R. K., Oksanen, H. M., Poranen, M. M., Kropinski, A. M., Barylski, J.,
Brister, J. R., Chanisvili, N., Edwards, R. A., Enault, F., Gillis, A., Knezevic, P., Krupovic,
M., Kurtboke, 1., Kushkina, A., Lavigne, R., Lehman, S., Lobocka, M., Moraru, C.,
Moreno Switt, A., Morozova, V., Nakavuma, J., Reyes Mufioz, A., Rimnieks, J., Sarkar, B.
L., Sullivan, M. B., Uchiyama, J., Wittmann, J., Yigang, T., & Adriaenssens, E. M. (2022).
Abolishment of morphology-based taxa and change to binomial species names: 2022

taxonomy update of the ICTV bacterial viruses subcommittee. Archives of Virology,
168(2), 74-83. https://doi.org/10.1007/s00705-022-05694-2

Umesha, D., Srinivasa, R. P., Prasad, K. P., Reddy, A. K., & Srinivas, K. N. (2011). Aerolysin
and hemolysin virulence genes of Aeromonas hydrophila isolated from diseased
ornamental freshwater oscarfish and goldfish by polymerase chain reaction. International
Journal of Advances in Science and Technology, 3, 84-86.

Zonneveld, N., & Fadholi, R. (1991). Feed intake and growth of red tilapia at different stocking
densities in ponds in Indonesia. Aquaculture, 99(1/2), 83-94. https://doi.org/10.1016/0044-
8486(91)90289-1

608

©The Authors 2025. This is an open access publication under CC BY NC license.


https://doi.org/10.1016/0044-8486(91)90289-J
https://doi.org/10.1016/0044-8486(91)90289-J

