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Six bacteriophage strains (Bacteriophage; TKT) ®PVtH, ®PCKI,
®PVCt3, ®PVCt4, ®PDT4, ®PDT3 that can lyse Pseudomonas
aeruginosa ATCC 27853 were determined by the double-layer agar
method. The results of the host spectrum survey with five bacterial
species  Vibrio  parahaemolyticus NCTC 10884, Vibrio
parahaemolyticus NCTC 10885, Vibrio furnissii NCTC 11218, Vibrio
parahaemolyticus ATCC 17802, Vibrio vulnificus ATCC 29307,
showed that all six phage strains produced stains soluble on Vibrio
parahaemolyticus NCTC 10885. The results of all six bacteriophage
strains have affected the growth of Pseudomonas aeruginosa ATCC
27853 through the OD600 measurement method and the bacterial
population spread method. Six bacteriophage strains reduce the host
bacterial population by up to 90%, of which ®PCK1 reduces the
highest bacterial population by 98%. The study results show that the
use of bacteriophages has the potential to control pathogens and
harmful bacteria such as Pseudomonas spp. and Vibrio spp.
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Sau dong thuc khuan thé (Bacteriophage; TKT) ®PVtH, ®PCKI,
®PVCt3, ®PVCt4, ®PDT4, ®PDT3 co thé ly giai Pseudomonas
aeruginosa ATCC 27853 duoc x4c dinh bang phuong phép agar hai l6p.
Két qua khao sat phdé ky chu véi nam lodi vi khuan Vibrio
parahaemolyticus NCTC 10884, Vibrio parahaemolyticus NCTC
10885, Vibrio furnissii NCTC 11218, Vibrio parahaemolyticus ATCC
17802, Vibrio vulnificus ATCC 29307, cho két qua ca sau dong thuc
khuan thé nay déu tao vét tan trén vi khuan Vibrio parahaemolyticus
NCTC 10885. Két qua ca sau dong thuc khuan thé déu lay nhidm va c6
anh huong lén sy phét trién cua Pseudomonas aeruginosa ATCC
27853 thdng qua phuong phap do ODego VA& phuong phép trai dém
mat s6 vi khuan. Sau dong thuc khuan thé 1am giam mat s6 vi khuén
ky cha 1én dén 90%, trong d6 ®PCK1 lam giam mat sb vi khuan cao
nhét dat 98%. Két qua cua nghién ciu cho thiy viéc sir dung thuc
khuan thé ¢ kha nang kiém soat mam bénh va vi khuan gay hai nhu
Pseudomonas spp. va Vibrio spp..
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1. Pat van dé

Pseudomonas aeruginosa la tryc khuan gram hién dién trong méi truong nudc va cé kha nang
gdy bénh cho tom, c4. Cung voi Pseudomonas spp., Vibrio spp. ciing 14 vi khuan trong nuoi trong
thily sdn nhu: bénh hoai tr gan tuy cap (AHPND), bénh phat sang, dé than, mon kitin.. . Van xuét
hién & nhiéu ving nudi. Trong d6, Vibrio vulnificus, Vibrio mimicus, Vibrio damselae, Vibrio
alginolyticus va Vibrio cholerae, Vibrio parahaemolyticus 1a nguyén nhén chu yéu giy ra bénh
trén tém [1] Véi tinh trang khang khang sinh trén tom nu6i khi mac bénh ngay cang tang, su
quan tim dén viéc diéu tri bénh do vi khuan bang thé thuc khuén (liéu phap thé thuc khuan) ngay
cang dugc quan tam.

Str dung thuc khuan thé nhu 1a mot bién phap sinh hoc dé kiém soat bénh da dugc phat trién
trong nhung nim qua. Liéu phép thuc khuan thé 1a mot phuong phap diéu tri thay thé than thién
v0i moi truong da duoc chimg minh dé ngan ngira va kiém soat vi khuan gdy bénh trong nudi
trong thuy san [2]. Két qua thyc nghiém vo1 dong vat bién da ching minh hiéu qua diéu tri cia liéu
phap thuc khuan thé d6i voi cac bénh truyén nhiém do Pseudomonas aeruginosa, Photobacterium
damselae subsp. piscicida, Enterococcus seriolicida, Aeromonas salmonicida, Vibrio harveyi,
Vibrio parahaemolyticus, Vibrio anguillarum, Pseudomonas plecoglossicida va Lactococcus
garvieae. Thong thuong, thuc khuan thé duge tim thay véi s6 lwong 16n & bat ky noi niao vat chu
sinh sbng, trong chat thai, dat, trai gidng hodc trong ngudn nude. Thyuc khudn thé co thé 1am cho
khuén lac ctia vi khudn nho lai sau 12 gio nhidém vao P. aeruginosa [3] (thay ddi hinh dang, kich
thudc). Nhidu nghién ciru di cho thay rang hau hét khuan lac déu bi anh huéng boi TKT [4],
E.coli SP427 sau khi u 16 gio v6i TKT Plyir, khuén lac chi thé hién huynh quang mo nhat khi
quan sat bang kinh hién vi huynh quang, thé hién du vét cua vi khudn di chét. O Viét Nam, cho
dén nay co rat it nghién ctru vé sy twong tac gitra thuc khuan thé va vi khuan, dic biét 1a nhom vi
khuén Vibrio sp. gdy bénh trén tém. Nghién ciru ctia Truong Thi Bich Van va cong su (2023) cho
thdy kha ning trc ché vi khuan ctia TKT duoc ching minh, sau 24 gir xtr 1y boi thye khuén thé,
mét d6 vi khudn trong nudc gidm manh tir 4,6 x 10* CFU/ml xuéng con 6,5 x 10> CFU/ml, mat
d6 vi khuan trong gan tuy tom tir 2,3 x 10° CFU/mL giam xuéng 1,1 x 10> CFU/con. Vé kha
nang hoi phuc cua tom, sau hai ngay xur ly boi TKT, tom bét ddu in lal gan tuy ciing sim mau
hon, rudt day din, két qua phan tich mé hoc cho thiy cdu trac mé bi ton thuong do nhiém khuén
cling dugc phuc hoi. TKT da phat huy hiéu qua trong viéc kiém soat hoi ching hoai tir gan tuy
cap tinh do vi khudn V. parahaemolyticus gy ra & tdm thé chan tring [5]. Nghién ctru vé TKT
®21 da 1am thay doi kich thuéc va mau sic khuan lac Vibrio sp. B1.1 [6]. Thyuc khuan thé con co
thé két hop véi cao chiét dé uc ché su phat trién cua vi khuan V. parahaemolyticus B4XT4 va
B4X0T2.2 [7]. Nhiing két qua nay cho thay thuc khuan thé c6 tiém ning ‘ung dung trong viée
phong tri bénh nhiém khuan trong nuoi trong thily san. Nghién ctru duge tién hanh v&i myc dich
phan 1ap duogc cac dong thuc khuan thé c6 kha ning e ché vi khuan P. eruginosa va vi khuan V.
parahaemolyticus tir mau nudc va mau bun ddy ao nudi thiy san.

2. Phuwong phap nghién ciru
2.1. Céc chiing vi khudn

Céc vi khuan 1am ky chu (Bang 1) co ngudn gdc tir ATCC (American Type Culture Collection).
Vi khuén dugc nudi ciy trong moi truong Tryptic soy broth (TSB) va méi truong thach TSA (Tryptic
soy broth b sung 1,5% agar) ¢ 37°C lac ¢ téc do 120 vong trén phit trong 24 gio.

2.2. Phén lip thuc khudn thé

Mau nuéc, bun day ao nudi thiy san duge cho vao mdi trudng TSB u trén may Iac (khoang
150 vong/phut) ¢ nhiét do phong trong 24 gio daé tang sinh thyuc khuan thé c6 trong mau géc. Sau
d6 huyén phu Vi khuan duoc hoa tron véi 1% thé tich chloroform, giir lanh 30 phut, ly tam dung
dich vai van téc 12000 rpm trong 10 phdt thu phan dich trong 1a dich thuc khuan thé thé.
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Bang 1. Cac dong vi khuan duwoc sir dung trong nghién citu

STT M4 vi khuan Tén day du

1 ATCC 27853 Pseudomonas aeruginosa ATCC 27853
2 NCTC 10884 Vibrio parahaemolyticus NCTC 10884
3 NCTC 10885 Vibrio parahaemolyticus NCTC 10885
4 NCTC 11218 Vibrio furnissii NCTC 11218

5 ATCC 17802 Vibrio parahaemolyticus ATCC 17802
6 ATCC 29307 Vibrio vulnificus ATCC 29307
2.3. Khdo sat khd néing xam nhiém ciia cic dong thuc khudn thé da phan lap

Pdnh gid kha ndng Xam nhiém ciia thuwce khudn thé bang phirong phap thir nghiém vét tan

Thi nghiém duoc bd tri hoan toan ngau nhién va str dung phuong phép agar hai 16p [8]. Tron
déu 100 pL vi khuan véi mdi truong ban dic ¢ 56°C sau d6 d6 1én dia moi trudong nén. Hat 2 pL
thue khuén thé nho 1én dia va u & 30°C trong 24 gid, quan sat vét tan.

2.4. Khdo sat khd néng ikc ché ciia thwe khudn thé di véi Vi khudn

Phuong phap do ODsgoo

Céc chung vi khuan duoc nudi cay qua dém trong méi truong TSB long va u & 37°C véi toe do
120 vong/phit. 100 pL vi khuin va 100 uL phage duoc tron 13n va dia vao mot dia 96 giéng. Dia
96 giéng dugc i & 120 vong/phit ¢ 37°C va do ODggo mdi 30 phit trong 120 phut.

Phirong phép trai dém mat so vi khuan

Thi nghiém dugc b tri hoan toan ngiu nhién véi 3 1an lip lai va st dung phuong phép trai
dém dé danh gia phan tram vi khuan bi trc ché boi cac dong thuc khuéan thé. Trai 100 pL hdn hop
huyén phl vi khuan va 10 pL thyc khuan thé trén moi truong. Pia duoge t & 30°C va tién hanh
dém sb khuén lac cta vi khuan xuét hién sau 24 gio.

3. Két qua nghién ciru va thao luin
3.1. Phé ky chii ciia cac dong thiee khudn thé da phan lip
Bang 2. Pho ky chu cua 15 dong thiec khudn thé trén 6 dong vi khudn

STT Méothl.l’co Ngudn phan 14p ATCC ATCC NCTC NCTC ATCC NCTC

khuan thé . 27853 17802 10885 10884 29307 11218
1 PVtH Nudc 10 md heo ++ - + - - -
2 PCK1 Nudéc ao ca ++ - + . . i
3 PVCt3 Nudc ao tbm ++ - + - - -
4 PVCt4 Nudc ao tdbm ++ - + - - -
5 PDT4 Gan tuy tom ++ - + - - -
6 PDT3 Gan tuy tom ++ - + - - -
7 PCK1.1 Nudc ao ca ++ - - - - -
8 PCK1.2 Nudc ao ca ++ - - - - -
9 PCK2 Nudc ao ca ++ - - - - -
10 PCK3 Nudc ao ca ++ - - - - -
11 PCK4 Nudc ao ca ++ - - - - -
12 PDT4.1 Gan tuy tom ++ - - - - -
13 PDT4.2 Gan tuy tom ++ - - - - -
14 PDT4.3 Gan tuy tom ++ - - - - -
15 PDT4.4 Gan tuy tom ++ - - - - -

Ghi chd: ++: ky cha chinh; +: xudt hién vét tan; - : khdng c6 vét tan

Khao sét pho ky chu cua 15 dong thyc qkhuén thé bépg phuong phap agar 2 16p dé danh gia
kha nang xdm nhiém cua 15 dong thuc khuan trén vi khuan khac nhau (Bang 2). Ket qua cho thay
15 dong thuc khuan thé da tao ra cac vet tan trong va rd trén vi khuan Pseudomonas aeruginosa
ATCC 27853 (Hinh 1) va 6 dong thuc khuan thé ®PVtH; ®PCK1; ®PVCt3; ®PVCt4; OPDT4;
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®PDT3 c6 kha ning hinh thanh vét tan trén ky chu Vibrio parahaemolyticus NCTC 10885 nhung
khong tao vét tan trén cac chang vi khuan khac. Da c6 nhiéu nghién ctiu vé thuc khuan thé da ky chii
nhu thé thuc khuan Escherichia KITO03 dugc phan I4p tir dat caa mot trang trai gia cAm & Kyoto, Nhat
Ban. KITO03 c6 thé lay nhim Escherichia coli 0157:H7 va cac tuyp huyét thanh Salmonella enterica
Choleraesuis va Enteritidis [9]. Mot nghién ciu khéc vé thyc khuan thé da ky chu khi thuc khuan thé
PEal, PEa2, Pea3, PEf1, PEf2 c thé ly giai Pseudomonas va E.coli [10].

Hinh 1. Khdo sat pham vi ky chu cia 15 dong thuc khudn thé
Chu thich: (A) Pseudomonas aeruginosa ATCC27853;
(B) Vibrio parahaemolyticus ATCC 10885

3.2. Phwong phap xét nghiém vét tan (plaque assay)

Hinh 2. Vét tan cuia cac dong thuc khudn thé trén ky chi Pseudomonas aeruginosa ATCC 27853
Cha thich: (A) ®PViH; (B) ®PCKI; (C) ®PVCt3; (D) ®PVCHd; (E) PDT4; (F) ®PDT3.
(Thiz nghiém khao sét vét tan dwoc thyec hién bang phicong phép agar hai 16p, cac vét tan xudt hién trong
Va 1 S0 Vdi nén duc cia vi khudn)
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Két qua danh gia phd ky chi (Bang 2), 6 dong thuc khuan thé ®PVtH; ®PCK1; ®PVCt3;
®PVCt4; ®PDT4; ®PDT3 c6 kha ning hinh thanh vét tan véi Pseudomonas aeruginosa ATCC
27853 va Vibrio parahaemolyticus NCTC 10885.

Puong kinh vét tan thé hién kha ning phan giai hoan toan hay khong hoan toan va kha ning
khéng lai cua vi khuan ddi voi thuc khuan thé trong diéu kién phong thi nghiém. Két qua cho
thiy 6 dong thuc khuan thé tao ra vét tan c6 duong kinh tir 0,5 mm dén 4 mm (n = 10). Trong do,
thuc khuan thé ®PDT3 c6 dudng kinh vét tan 16n nhit 1a 4,03 mm va ®PCK1 c¢6 dudng kinh vét
tan nho nhat 14 0,50 mm (Hinh 2).

Theo nghién ctu [11], mot thuc khuan thé méi dugc phan lap trong nudc thai, vB-PseuP-
SA22, sir dung chung CRPA P. aeruginosa B10 lam vat cha c6 duong kinh vét tan 1,5+2,5 mm.
Nghién ctu [12] da phan 1ap thuc khuan DRL-P1 tir mét co so xtr Iy chat thai ¢ kha nang kiém
soét vi khuan Pseudomonas aeruginosa va DRL-P1 tao ra c4&c mang vét tan nho nhung trong sudt
¢6 duong kinh khoang 240,23 mm. Két qua nay ciing phu hop véi nghién ciu [13] da phan 1ap
thuc khuan thé vB-PaeS-VL1 tir cAc mau nudc thai, thuc khuan thé VL1 tao ra cac mang 16n,
trong va tron voi duong kinh dao déng tir 4-5 mm.

3.3. Anh hweng ciia theee khudn thé 18n see phaét trién caa vi khudn qua phwong phap do OD

Theo ddi dong hoc ting truong cua vi khuan khi ¢6 sy xam nhidm cua thuc khuan thé duoc
thuc hién trén dia 96 giéng va do do duc cua maéi truong nudi cdy & mat do quang hoc 600 nm 1
phuong phép danh gia theo thoi gian thuc vé tuong tac giita thuc khuan thé va vi khuan. Trong
nhiéu truong hop, viéc theo ddi toan bo qua trinh ting truéng theo thoi gian thyuc cua vi khuén la
diéu can thiét vi vi khuan c6 thé tai phat trién sau khi bi ic ché hoac ly giai tang truong kéo dai.
Két qua cho thiy sy phét tricn cia vi khuan Pseudomonas aeruginosa ATCC 27853 va Vibrio
parahaemolyticus NCTC 10885 1a tang truong binh thudng véi su gia tang lién tuc vé OD trong
sudt 120 phut (Hinh 3). Bdi véi OD trong giéng cd bd sung sau dong thuc khuan thé ®PVTH;
®PCK1; ®PVCT3; ®PVCT4; ®PDT4; ®PDT3 déu c6 su giam phét trién vi khuan trong 30 phut
diu & ca hai dong vi Khuan, G thoi gian 60 phat, OD cua Pseudomonas aeruginosa ATCC 27853
c6 sy tang truong tré lai khi bd sung ®PVTH va ting tré lai & 5 dong thuce khuan thé con lai sau
90 phat. OD cua Vibrio parahaemolyticus NCTC 10885 & giéng c6 b sung ®PDT4 tiép tuc
giam sau 60 phut va ca 6 giéng déu tang trd lai sau 90 phut. Piéu ndy cho thay kha ning khéac
nhau cua sau dong thuc khuan thé trong viéc anh huong dén sy phat trién cua Pseudomonas
aeruginosa ATCC 27853 va Vibrio parahaemolyticus NCTC 10885.

== Control ATCC 27853+PPViH ATCC 27853+BPCK1 ATCC 27853+ BPVCH3 == Control 10885+PPVIH 10885+bPCK1 10885+ BPVCI3
ATCC 27853+0PVCH ATCC 27853+ OPDT4 == ATCC 27853+0PDT3 10885+@PVCts L10885+PPDT4 == 10885+pPDT3
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Hinh 3. Anh huwdng cia thuc khudn thé 18n sy phét trién cia vi khudn trong 120 phit
Chu thich: A: ODggo crza Pseudomonas aeruginosa ATCC 27853
B: : ODgoo cua Vibrio parahaemolyticus NCTC 10885
Dbi voi nhom ddi chiung khong duoc xur ly bang thuc khuén thé, gia tri OD cua vi khuan
Pseudomonas aeruginosa ATCC 27853 va Vibrio parahaemolyticus NCTC 10885 dat 1,35 va
0,59 sau 120 phat u, cac giéng c6 bd sung céc thuc khuin thé ®PVTH; ®PCK1; ®PVCT3;
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®PVCT4; ®PDT4; ®PDT3 thi gia tri OD déu thap hon ddi chung sau 120 phdt (p<0,005). Piéu
d6 cho thdy OD thé hién sy phat trién caa vi khuan dugc xur ly bang thuc khuan thé van giam so
v6i doi ching, c6 kha ning uc ché vi khuan. Sy phét trién cua vi khuan duoc xir ly bang thuc
khuan thé van giam so véi dol chang.

D3 co nhiéu nghién ciu vé dong hoc ting truang cia vi khuan khi ¢ sy xam nhiém cua thuc
khuan thé. Nghién cau [14] béo céo vé thuc khuan thé vB-Pae-QDWS lam giam mat d6 té bao P.
aeruginosa trong méi trudng nudi cay so voi ddi chimng khéng cé bd sung thuc khuan thé. Theo
nghién ciu [15] thuc khuan thé vB-EcoS-B2 c6 thé lam giam sy phét trien cua E. coli MG1655
sau 30 phut 1ay nhiém. Nghién ctu [16] thuc khuan thé phipa2, phipa4 va phipal0 co tac dong rd
rang dén P. aeruginosa ZS-PA-16 va ZS-PA-35.

3.4. Thue khudn thé \am giam mdt sé Vi khudn qua phwong phap trii dém

Dé thdy rd hon vé su tac dong cua thyc khuan thé ddi véi vi khuan, phuong phép trai dém mat
s6 vi khuan duoc thyc hién. Két qua cho thay tat ca 6 dong thuc khuan thé thuc nghiém déu cé kha
nang twong tac vai vi khuan Pseudomonas aeruginosa ATCC 27853 va anh huong dén mat s6 vi
khuan (Hinh 4). Nghiém thtrc d6i ching chi ¢6 vi khuan dugc nudi trong méi truong TSB va dat
mét s6 9,26 logiCFU/mL. Su thay d6i mat s6 vi khuan khi bé sung thuc khuan thé vao méi
truong nudi khac biét co ¥ nghia so vai dbi ching khdng bd sung thuc khuan thé (p<0,05). Mat sb
vi khuén khi twong tac voi 6 dong thuc khuan thé ®PVtH; ®PCK1; ®PVCt3; ®PVCt4; GPDT4;
®PDT3 déu giam rd rét, giam nhiéu nhit khi trong tac vé6i thuc khuan thé ®PCK1 v6i mét sb vi
khuan giam con 7,22 logioCFU/mL. Theo [17] diéu ndy c6 thé duoc giai thich do lwong thuc
khuan thé xam nhidm cao hon din dén sy phan b cua thuc khuan thé trong méi truong tét hon
lam tang sy tiép xUc cua thuc khuan thé voi té bao vi khuan nén ching dé lién két hoic bam vao
cac thu thé trén bé mat té bao cha va sau d6 xam nhiém té bao vi khuan ki chu, két qua 1a tiéu diét
té bao chu va giai phong céc thuc khuan thé méi.
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Hinh 4. Mat s6 vi khudn Pseudomonas aeruginosa ATCC 27853 sau 24 gio
Thuc khuan thé duoc biét dén 1a c6 kha niang kiém soét vi khuan. Dua trén cac két qua cho thiy
su khéc nhau giita cac nghiém thirc ddi chung véi nghiém thic c6 két hop thuc khuan thé, ciing
nhu sy khéc nhau gitra cac nghiém thiic ¢ két hop thuc khuan thé 1a do sy da dang cua céc cach
thirc sinhsan cua thuc khuan. Theo [18], c4c thuc khuén thé “Iytic — phan huy, 1am tan” sao chép
trong té bao chu cua ching va phai lam v& té bao dé phdng thich thé hé tiép theo. O khao sét kha
ning xam nhidém vi khuan ky chua cho thay cac dong thuc khuan thé ®PVtH, ®PCK 1, ®PVCt3
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,OPVCt4, ®PDT4, ®PDT3 déu co thé tc ché sy phat trién cua vi khuan va déu lam giam s
lwong khuan lac dang ké so véi nghiém thirc d6i chung. Céc két qua dugc trinh bay trong béo cao
nay cho thiy nhiéu trién vong vé kha ning cac thuyc khuan thé c6 thé tiéu diét vi khuan
Pseudomonas aeruginosa gay bénh.

4. Két ludn

15 dong thyc khuan thé xam nhiém Pseudomonas aeruginosa ATCC 27853 véi vét tan trong
va rd, trong d6 c6 6 dong c6 kha ning xam nhiém Vibrio parahaemolyticus NCTC 10885. Ca 6
dong thyc khuan thé ®PVtH, ®PCK1, ®PVCt3, ®PVCtd, ®PDT4, ®PDT3 déu c6 kha ning
kiém soat s phat trién cua vi khuan Pseudomonas aeruginosa ATCC 27853 va lam giam mat sb
vi khuan cua Pseudomonas aeruginosa ATCC 27853. Day 1a két qua day trién vong cho viéc ung
dung thuc khuan thé kiém soét 2 loai vi khuan Pseudomonas sp. va Vibrio sp..

Loi cam on

7Nghién ctru nay dugc hoan thanh véi su hd tro tir dé tai nghjén cuu khpa hoc do Quy Phét
trién Khoa hoc va Cong nghé quéc gia (Nafosted) tai trg (Ma s6 dé tai: Ma s6: 106.04-2019.335).
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