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BENH VI KHUAN MG1 NOI NGUY HIEM @ CA HOI VAN VA NGHIEN CUU

NG DUNG LIEU PHAP THUC KHUAN THE TRONG PHONG TRI BENH

Trwong Pinh Hoai'3, Nguyén Vin Tuyén'?,
Nguyén Thi Huwong Giang’, Kim Van Van'

TOM TAT

Nghién ciru nay da duoc tién hanh dé phan 1ap va xac dinh tac nhan gay bénh, tim kiém va thir
nghiém liéu phap thuc khuan thé dé thay thé khang sinh trong phong tri bénh cho ¢4 hdi vén (rainbow
trout). 36 chung vi khuin di dugc phén lap tir ca hdi van bi bénh trén co s chian doan khang dinh
bang phan mg sinh hoa, 16S rRNA va PCR. Thuc khuan thé Pwr-1 1an dau tién da duoc sang loc
va phan lap thanh cong trong nghién ctru nay. Ching thuc khuan thé thudc ho virus Siphoviridae, c6
duong kinh dau khoang 65 nm va dudi dai 170-180 nm. Thuc khuan thé xdm nhap va nhén 1én trong
té bao vi khuan gy bénh trong thoi gian 25 phit va giai phong 16 thuc khuan thé méi sau khi tiéu
diét mot té bao vi khuan. Chung thuc khuan thé ton tai t6t & khoang pH rong va nhiét do twong ddi
cao. Liéu phap thuc khuén thé d3 duoc sir dung dé diéu trj bénh trong diéu kién in vitro cho théy thuc
khuan thé c6 thé diét 100% (36/36) ching vi khuan gay bénh, véi téc do rat nhanh va manh. Két qua
nghién ciru md ra huéng didu tri mdi thay thé khang sinh nham giam thiéu tinh trang khang khang
sinh, nang cao chat lwong va an toan sinh hoc cho loai ¢4 nudi c6 gié tri kinh té cao nay.

Tir khéa: Weissellosis, bénh méi, chan doén, ca hoi, licu phap thuc khuén thé.

A newly emerging bacterial pathogen caused outbreaks of rainbow trout
worldwide and phage therapy
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SUMMARY

This study was conducted to isolate the pathogens and to screen the bacteriophage (phage)
for therapeutic application. A total of 36 W. ceti strains were isolated successfully from the
diseased fish and confirmed by biochemical tests, 16S rRNA and PCR assay. Herein, in the
first time, the Pwr-1 phase was screened and isolated successfully, which is a novel virulent
bacteriophage pathogen as a good candidate for therapeutic application. The phage belonged
to the family of Siphoviridae, possessed an isometric head approximately 65nm in diameter and
a flexible, non-contractile tail of 170-180 nm in length. Latent time and burst size of phage was
about 25 min and 16 PFU/ infected cell, respectively. Phage exhibited to be relatively stable
with wide range of pH and temperature. Phage had wide host range, lysed all 36/36 tested W.
ceti strains. This is the first study to investigate a virulent bacteriophage of newly emerging
pathogen infecting rainbow trout with various features making it become a highly potential agent
for the therapeutic application in the future alternatives for antibiotic uses.

Keywords: Weissellosis, emerging disease, diagnosis, Rainbow trout, phage therapy.

I. DAT VAN PE xudt hién va giy ra boi vi khuén Weissella ceti
trén ca hoi van (Oncorhynchus mykiss), chung
da duoc bao cdo & Trung Quéc, Brazil, Hoa Ky
. Khoa Thity san, Hoc vién Nong nghiép Viét Nam va Nhat Ban (Liu, Li et al., 2009; Figueiredo et

Weissellosis 1a mot bénh nguy hiém, méi

2Khoa Thu y, Hoc vién Nong nghiép Viét Nam
3 Khoa Néng nghiép, Pai hoc Miyazaki, Nhat Ban
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al., 2012; Welch va Good, 2013; Mitomi et al.,
2018). Su xuit hién cua W, ceti trén 3 luc dia
khac nhau cho thdy rang W, ceti 1a mot tac nhan
gdy bénh nguy hiém méi, can phai tip trung vao
viéc ngan chin sy lay lan cta né dé phat trién
bén vimng nganh céng nghiép nudi ca hoi.

Bénh Weissellosis chu yéu anh huéng dén ca
trudng thanh (0,5 - 1,0 kg) va ty 1€ tir vong cta
c4 nhiém bénh ting cao hon khi luong co thé ca
tang. Ca bi nhiém bénh thuong co diu hiéu: 16i
mit, xut huyét & mét, mang va xuong nip mang,
miéng, hau mon, duong rudt, xoang bung va
gan (Figueiredo et al., 2012; Welch et al., 2013;
Welch va Good, 2013). Do do bénh Weissellosis
gdy thiét hai kinh té nghiém trong cho nguoi nuéi
ca hoi van ¢ nhiéu nude. Cac chung phan 1ap tir
cac qudc gia khac nhau co sy tuong dong cao vé
trinh tu gen 16S rRNA va bénh nay duoc du doan
s& tro thanh mot van dé 1on ddi voi nganh cong
nghiép c4 hdi trong twong lai (Figueiredo ef al.,
2015; Woo va Cipriano, 2017).

Tir 1au, thuc khuén thé da duoc st dung nhu
mot giai phap kha thi, an toan va c6 hiéu qua tbt dé
thay thé khang sinh trong diéu tri mot s6 bénh do
vi khuén gay ra trong nudi trong thity san (Oliveira
et al., 2012). Gan day, mot sb thuc khuén thé
Weissella da dugc nghién ctru nhu thyuc khuén thé
®22 1ay nhidm trén vi khuan W, cibaria c6 trong
xuc xich heo 1én men tai Thai Lan (Pringsulaka et
al., 2011), hay cac loai thuc khuén thé @ 3.8.18, @
7.2 .50 va @ 3.8.43 tan cong vi khuan W, cibaria
c6 trong qua trinh 1én men dua chudt (Lu ef al.,
2012; Kot, Neve et al., 2014). Viéc nghién clru va
tim ra thuc khuin thé c6 kha ning chéng lai vi
khuan Weissella ceti gdy bénh trén ca hdi van co
thé mang dén mot giai phap an toan va hiéu qua
trong viéc han ché sy lay lan va anh huong cua
bénh Weissellosis ¢ nhiéu noi boi 1& céc ching vi
khuan gy bénh c6 do tuong dong rt cao vé bd
gen. Piéu ndy gop phin quan trong vao sy thanh
cong ciia nganh nuoi ca hdi néi riéng va nganh
nudi ca nude lanh ciia thé gioi noi chung.
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II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Phan lap, nudi cAy va dinh danh vi khuén

Céc mau ca hdi bénh duge phan lap tur cac
trai c4 hoi tir nam 2012 dén nam 2016 tai cac
trang trai khu vuc Kyushu, Nhat Ban. Cac thong
tin lién quan vé trong lugng cé, cac biéu hién
bénh tich bén ngoai va bén trong co thé c4 bénh
cling nhu cac diéu kién méi truong tai thoi diém
thu mau dugc ghi chép. Vi khuan gay bénh duoc
phan lap tir than cua ca bénh, sau do nudi céy
trén thach ToddHewitt (Difco) b sung 5% méau
ctru (thach mau THA). Céac chung vi khuén sau
khi phan 1ap dugc bao quan dong lanh ¢ nhiét
d6 -80°C. Tong cong co 36 ching vi khudn
phan 1ap da dugc str dung trong nghién ctru nay.
Ngoai ra, 1 ching vi khan W, ceti (CECT7719)
phan lap dwoc tir ca voi mom khoam (Vela,
Fernandez et al., 2011), 2 chung vi khuén W,
cibaria (VN16-10 va VN16-11) phan 1ap tir ca
trdm c¢6 tai Viét Nam va duoc cung cép béi Bo
mén Moi truong va Bénh thuy san, Hoc vién
No6ng nghiép Viét Nam va ching vi khuan L.
lactis sub.lactis ATCC19435 (Schleifer et al.,
1985) dugc sir dung lam ddi ching trong céc thi
nghiém (bang 1).

Céac chung vi khuan gay bénh duoc quan
sat hinh thai, kiém tra cac phan tng sinh hoa
va phan tich gen. Hinh thai cta cac chung vi
khuan duge xac dinh bz"mg cach nhuom Gram
va quan sat dudi kinh hién vi voi do phong dai
tir 400 - 1000 1an. Céc chung vi khudn nay va
ching vi khudn W, ceti CECT7719 dugc nudi
ciy trén thach mau THA, sau d6 thtr cdc phan
rmg sinh hoa bang bo test API 20 STREP theo
huéng din cia nha xuidt BioMérieux, Phap.
Két qua duoc so sanh véi chung vi khuan W,
ceti NC36 (Ladner, Welch et al., 2013) da
duoc cong bb.

B gen DNA ciia chiing vi khuén duoc tach chiét
bang cach sir dung InstaGene Matrix theo huéng dan
cua nha san xuat Bio-Rad Laboratories, USA. Gen
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Bang 1. Cac chung vi khuan dwoc str dung trong nghién ctru

Loai vi khuan Tén ching Nguén phan lap Nam phan lap
W. ceti WM1 Ca hdi van 2012
W. ceti WM2 Ca héi van 2012
W. ceti WM3 Ca héi van 2012
W. ceti WM4 Ca héi van 2012
W. ceti WM5 Ca héi van 2012
W. ceti WM6 Ca hdi van 2012
W. ceti WM7 Ca hdi van 2012
W. ceti WM8 Ca hdi van 2012
W. ceti WM9 Ca hdi van 2012
W. ceti WM10 Ca hdi van 2012
W. ceti WM11 Ca hdi van 2012
W. ceti WM12 Ca hdi van 2012
W. ceti WM13 Ca hdi van 2012
W. ceti WM14 Cé héi van 2012
W. ceti WM15 Ca héi van 2012
W. ceti WM16 Ca héi van 2012
W. ceti WM17 Ca héi van 2012
W. ceti WM18 Ca héi van 2012
W. ceti WM19 Ca héi van 2012
W. ceti WM20 Ca héi van 2012
W. ceti WM21 Ca héi van 2014
W. ceti WM22 C4a héi van 2014
W. ceti WM23 Ca héi van 2014
W. ceti WM24 Ca hdi van 2014
W. ceti WM25 Ca hdi van 2014
W. ceti WM26 Ca hdi van 2014
W. ceti WM27 Ca hdi van 2014
W. ceti WM28 Ca hdi van 2014
W. ceti WM29 Ca hdi van 2015
W. ceti WM30 C4 héi van 2015
W. ceti WM31 Cé hdi van 2015
W. ceti WM32 Cé héi van 2016
W. ceti WM33 Ca héi van 2016
W. ceti WM34 Ca héi van 2016
W. ceti WM35 Ca héi van 2016
W. ceti WM36 Ca héi van 2016
W. ceti CECT7719 Ca voi mém khodm 2010

W. cibaria VN16-10 Ca trdm cd 2016
W. cibaria VN16-11 Ca trdm cd 2016
L.lactis sub.lactis ATCC19435 - -
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16S rRNA duoc khuéch dai bang cach str dung cap
mdi 27f (5-AGAGTTTGATCCTGGCTCAG-3')
va 1525r (5-AAAGGAGGTGATCCAGCC-3)
(Lane, 1991), sau d6 san pham PCR tinh khiét
duoc giai trinh ty. Cac ching vi khuan duoc dinh
danh dua trén sy twong dong so voi cac gen 16S
rRNA d3 cong bd trén co sé dit liéu GenBank. Cay
pha hé ctia cac ching vi khuan nay duoc xdy dung
bang cach so sanh trinh t doan gen 16S rRNA ctia
chiing voi céc trinh tyr gen 16S rRNA cua cac loai
Weissella khéc nhau dugc ldy tir GenBank bing
cong cu ClustalW (Thompson et al, 1994), sau
d6 cay pha hé dugc xay dung bang phuong phap
ctia Saitou va Nei (1987) trong phan mém Mega 6
(Tamura ef al., 2013).

Hai cip mdi da dugc thiét ké dé xac dinh chinh
xac ho Weissella va loai W, ceti tir két qua nghién
ctru ciia Snyder ef al. (2015) dé xac dinh nhanh
chong bénh do W, ceti trén ca hdi van & Hoa Ky,
dugc st dung dé kiém tra mirc do chinh xac cua
cac chung vi khuan phan lap duoc trong nghién
clru ndy.

2.2. Phat hién, phian lap va dinh danh thuc
khuan thé

Trong qué trinh phan 1p vi khuan gy bénh
Weissellosis trén ca hdi van va sang loc thuc khuén
thé, da phat hién cac dom thuc khuan thé xuat hién,
phat trién trong ving phat trién ctia vi khuan W, cefi
va chiing c6 kha nang tiéu diét mam bénh W, ceti da
dugc phan 14p. Cac dém thuc khuén thé nay sau do
dugc phan lp bang cach ngam trong dung dich dém
SM (100 mM/L NaCl, 7 mM/L MgSO,.7 H,O; 50
mM/L Tris-HCI, pH 7.5; va 0,01% w/v gelatin), va u
0 nhiét d6 25°C trong 7 gio. Dung dich dugc ly tim
lanh 10.000 vong/phtt trong thoi gian 3 phut ¢ nhiét
d6 4°C, thu dich ndi va loc qua mang loc 0,45 pm. Sy
hién dién cta cac thuc khuén thé duge xac nhan mot
1an nita bang cach nhé 5l thuc khuan thé 1én dia thach
méu THA di trang déu vi khuén cta W, cefi. Thuc
khuan thé dugc phan lap bang phuong phap thach hai
16p va duoc I3p lai 3 1an dé dam bao d6 thudn va tinh
sach ctia thuc khuén thé (Adams, 1959).

Hinh thai ngoai ctia thuc khuan thé sau khi phan
lap dugc x4c dinh bang cach nhuém am ban véi 2%
uranyl acetate, sau d6 quan sat dudi kinh hién vi dién
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tir quét JEM-2010 MX (JEOL, Nht Ban) véi dién ap
100 kV. Kich thudc cta thyce khuén thé duge xac dinh
1a kich thudc trung binh ctia nam phép do doc lap.

2.3. Thoi gian 1y nhiém va pho diét khuén cia
Pwr-1

Pé xac dinh khoang thoi gian tiém tang (thoi gian
xam nhdp, tong hop va lap ghép cac thanh phan) ciia
thyc khuan thé va sb luong thuc khuén thé dugc gidi
phong sau khi 1ay nhidm, dung dich chira vi khuan W,
ceti ¢6 mat d6 OD 0,8 & 600 nm (trong duong mat
do 10® té bao/mL) duoc chuan bi. Thyuc khuan thé
duoc thém vao vai ty 1€ khoang 1 thuc khuén thé/1
té bao vi khuan. Thyc khuéan thé dugc lay nhiém &
nhiét do 25°C trong 5 phuat. Dung dich sau do dugc
ly tam & 12.000 vong trong 1 phiit & nhiét do 4°C dé
loai bo cac thyc khuén thé chura lay nhiém. Phéan ling
dudi day cta dng ly tm dugc hoa tan trong 15 mL
ToddHewitt broth (THB) va u ¢ nhié¢t d6 25°C. Ct
5 phut hut 1 ml dung dich trong dng va ly tim ngay
lap tirc trong 30 gidy ¢ nhiét do 4°C, s6 luong thyc
khuan thé trong dich ndi duoc xéc dinh bé'mg cach
dém s6 d6m thuye khuan thé bang phuong phép thach
hai 16p. Thi nghiém dugc thuc hién doc lap 3 lan.
Thoi gian tiém tang (latent time) va sb Iwong thuc
khuan thé giai phong ra dugc tinh todn tir cac duong
cong sinh trudng ciia thyce khuan thé.

Dé x4c dinh pho diét khuan cta thue khuén thé
trong diéu kién in vitro, 36 ching vi khuan W, ceti da
phan lap duoc tir ca bi bénh Weissellosis, ching W,
Ceti CECT7719, hai chung Weissella cibaria (VN
16-10 va VN16-11) va chung vi khuan L.lactis sub.
lactis ATCC19435 da dugc sir dung cho phép thir
nay (bang 3). Nho 5 ul dung dich thuc khudn thé
c6 mét do 108 thue khuan thé/ml 1én trén dia thach
méau THA da trang déu céc ching vi khuan duoc
lya chon ¢ trén. Cac dia dugc u qua dém o nhiét
do 25°C, kha nang diét khuén coa thuc khuan thé
duoc danh gia boi su hinh thanh mang thuc khuan
thé 13 rang, trong sudt va khong co sy hién dién ctia
vi khuén (vong v6 khuan). Ngoai ra, thoi gian hinh
thanh vong vo khuan ciia Pwr-1 13 yéu t6 dé danh
gia muc do diét khuAn manh hay yéu cua Pwr-1.
Thoi gian hinh thanh vong v6 khuan dudi 4 gio:
rét manh (++++); tir 4 - 8 gio: khd manh (++); tir
8 - 12 gio: manh (++); trén 12 gid: ¢6 kha nang diét
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khuan (+); khong hinh thanh vong vo khuan: khong
¢6 kha nang diét khuan (-).

2.4. Thir nghiém kha niing ton tai cia thuc
khuin thé Pwr-1 trong diéu kién bat loi

Pé xac dinh kha nang ton tai cua thuc khuan
thé Pwr-1 & cac gia tri pH khac nhau, pH ctia dung
dich THB duoc diéu chinh tir 1 &én 10 bang cach sir
dung NaOH va HCl (Wako, Nhat Ban). Sau dé 100
ul chira thye khudn thé & mat d6 2 x 10" thuc khuan
thé/ml duoc ciy vao 9,9 ml mdi méi trudng dugc
diéu chinh pH (mat do thuc khuén thé cudi cung
xap xi 2 x 10° thyc khuéan thé/ml). Sau khi @ trong
1 gio & nhiét d6 25°C, ty 16 thuc khuan thé con hoat
dong dugc xac dinh béng cach xéc dinh sb lugng
thue khuan thé con ton tai trong cac diéu kién pH
khéc nhau sur dung phuong phéap thach hai 16p. Kha
ning chiu nhiét cua Pwr-1 duoc x4c dinh bang cach
U thyc khuén thé Pwr-1 & cac nhiét d§ khéc nhau 1a
40, 50, 60, 70, 80 va 90°C trong 1 gio. Ty 1é song

clia mdi mau Pwr-1 da xir ly dugc xac dinh sau moi
khoang thoi gian 15, 30, 45 va 60 phut bang cach st
dung thi nghiém thach hai 16p ciia Adams (1959).
Céc dia thach dugc 0 & nhiét d6 25°C qua dém dé
quan sat sy phat trién ctia cac mang thuc khuan thé,
tir d6 d4nh gia kha ning ton tai cia thue khuan thé
& cac didu khién nhiét do khac nhau. TAt ca cac xét
nghiém dugc thyc hién lap lai 3 lan.

III. KET QUA VA THAO LUAN

3.1. DAu hi¢u bénh ly, phén lap va dinh danh vi
khuan

Nhiét d6 nuéc tai thoi diém bung phat bénh
dugc ghi nhan & mirc 16 - 20°C. C4 nhiém bénh
¢6 khdi lugng co thé dao dong tir 0,3 dén 1,5 kg va
¢6 cac biéu hién xuét huyét & bén ngoai co thé va
ndi tang (hinh 1). Céc déu hiéu 1am sang cua bénh
gay ra bdi cac tac nhan gay bénh dugc phan lap kha
giéng voi cac tac nhan gy bénh da duogc bao cao &
cac qudc gia khéc.

Hinh 1. D4u hiéu I4m sang va bénh tich cua cd mac bénh Weissellosis

Vi khuan sau khi dugc phan 1ap phat trién
manh trén thach THA sau 48 gio U ¢ nhiét do
25°C (hinh 2a). Quan sat dudi kinh hién vi
cho thiy tit ca cac vi khudn phan lap duoc
1a vi khuan Gram duong, hinh que (hinh 2b).

Két qua thir nghiém sinh hoa cho thay 36
chung vi khuan nay 1a dong nhit vé mit sinh
hoéa va ching c6 sy twong dong cao voi ca hai

chung W, ceti d6i chimg (NC36 va CECT7719)
vé 19 trong s6 20 chi tiéu sinh hoa dugc kiém
tra bang bo test API 20 STREP. 36 chiing vi
khuan phan 1ap duoc va ching CECT7719
la am tinh véi chi tiéu arginine dihydrolase,
nguoc lai chuing NC36 duong tinh véi chi tiéu
nay. Trong khi d6 ching CECT7719 duong
tinh v6i chi tiéu thuy phan esculin, trong khi
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Hinh 2. Hinh théi caa vi khuan W. ceti

36 chiing vi khuan phan 1ap dugc va chimg NC36 1a 4m tinh véi chi tiéu thily phan esculin (bang 2).

Bang 2. Két qua thir sinh héa cac ching Weissella ceti phan Iap tir ca hoéi van bi bénh (n = 36)

Chi tidu 36 chiing tror‘lg* Chuing d6i chirng
nghién clru nay NC36** CECT7719***

Pyruvate (Acetoin production) + + +
Hippurate (Hydrolysis) + + +
Esculin (B-glucosidase) - - +
pyrrolidonyl-2-naphthylamide (Pyrrolidonylarylamidase) - - -
6-Br-2-naphthvl-a-D- galactopyranoside ) } }
(a-galactosidase)

naphthol AS-BI B-D- glucuronat ) _ )
(B-glucuronidase)

2-naphthyl-B-D- galactopyranoside ) ) )
(B-galactosidase)

2-naphthylphosphate (Alkaline phosphatase) + + +
L-leucyl-2-naphthylamide (Leucinearylamidase) + + +
Arginine (Arginine dehydrolase ) - + -
Ribose (acidification) + + +
L-arabinose (acidification) - - -
Mannitol (acidification) - - -
Sorbitol (acidification) - - -
Lactose (acidification) - - -
Trehalose (acidification) + + +

Inulin (acidification) - - -
Raffinose (acidification) - - -
Starch (acidification) - - -
Glycogen (acidification) - - -

(*) Bang 1; (¥*) Chiing vi khudn phdn lgp tir cd héi van ¢ My, cdc chi tiéu héa sinh dd dwoc bdo cdo
(Welch va Good, 2013); (***) Chung vi khuan phdn lap tir ca voi mé khoam ¢ Tay Ban Nha
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Két qua phan tich trinh tu gen 16S rRNA ciia
36 chiing cho thiy chiing c6 trinh tw doan gen 16S
rRNA c6 do twong dong rat cao (100%) véi do dai
la 1.481 bp. Phan tich BLAST doan gen 16S rRNA
cho thdy trinh tw ndy twong ddng cao (ty 18 tuong
dong 96% dén 99%) véi cac thanh vién ciia loai
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Weissella. Két qua phan tich doan gen 16R rRNA
va cdy pha hé cho thiy cac ching vi khun phan
1ap duoc co su twong dong cao nhat véi Weissella
sp. gy bénh & Trung Qudc, Brazil va My ((Liu, Li
et al., 2009; Figueiredo, Costa ef al., 2012; Welch
va Good, 2013) (hinh 3).

31, W. ceti NC36 (WCNC r01255)
55 Weiaaella sp. JZ-1L (EU869290)
%! Weissella sp. (KC461925)
O W, ceti (KY697255)
Weissella sp. WS-08 (GU112514)
W ceti 1119-1A-09 (FN813251)
W. halotolerans (AB022926)

W. viridescens (AB023236)
W. minor (AB022920)

W. thailandensis (AB023638)
W. paramesenteroides (AB023238)

6 — W. hellenica (S67831)
W. cibaria (AJ295989)
W. confusa (AB023241)
W. kandleri (AB022922)
W. koreensis (AY035891)
W. soli (AY028260)

W. beninensis (EU439435)

W. ghanensis (AM882997)
I_— W. fabaria (FM179678)

P
0.01

Leuconostoc gasicomitatum (AF231131)

Hinh 3. Cay pha hé dwoc xay dwng dwa trén trinh tw gen 16S rRNA cua cdc chung
Weissella sp. chiing Leuconostoc gasicomitatum LMG 18811 la d6i chieng nhém ngoai

Két qua ciia xét nghiém PCR cho thay tit ca cac
ching phén Iap tir ca hdi van gay bénh Weissellosis
trong nghién ctru nay déu 6 ca hai san pham khuéch
dai cuia doan gen 16S rRNA dac trung 725 bp va san
phéam khuéch dai 500 bp 14 cc doan gen diic trung va
lién quan dén cac yéu t6 doc luc bao gdbm collagen-
like va platelet-associated adhesive proteins (hinh 4).
Vi trf gen dic trung ¢6 chiéu dai 500 bp co trong bd
gen cia ching vi khuan 7, ceti NC36 dugc phan lap
tlr c4 hoi van & Hoa Ky (Welch e al., 2013) nhung
khong duoc phat hién trong bd gen cua cac loai vi

khuan Weissella khac va bd gen clia ching W, ceti
CECT7719 phan Iap tir ¢4 voi mdm khoam nén da
duoc st dung dé xéc nhan su hién dién coa W, ceti
trong sy bung phat bénh Weissellosis trén ca hdi van
(Snyder et al., 2015). Nhiing két qua nay chi ra ring
vi khuédn gy bénh Weissellosis trén c4 hdi van trong
nghién ctru nay 1a W, ceri. Diéu ndy ciing cing cd
tinh ddc hiéu ctia doan mdi sir dung trong chan doan
W, ceti gdy bénh Weissellosis trén c4 hdi van bing
phuong phép PCR kép di dugc cong bd ¢ bao cao
trudc day (Snyder et al., 2015).
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, Hinh 4. Két qua kiém tra PCR kép dé xdc dinh st hién dién cta W. ceti
Gieng M: DNA tiéu chuan; Giéng 1-36. Lan lugt cac chung vi khudn W. ceti trong nghién ciu ndy
(bang 1). Giéng 37: W. ceti CECT7719 dwoc phan lap tir ca voi mo khoam

3.2. Phan lap va dinh danh thye khuin thé
Pwr-1

D6m thyc khuan thé Pwr-1 (vong vo khuan
do Pwr-1 tao ra) c6 hinh tron, rd rang, trong sudt
va khong co sy hién dién cua vi khuan W, ceti
v6i duong kinh tr 0,7 - 2 mm (hinh 5A). Hinh

anh chyp bang kinh hién vi dién tir cho thiy
Pwr-1 ¢6 duong kinh ddu khoang 60 - 65 nm va
dudi hinh try va linh hoat v&i chiéu dai khoang
170 - 180 nm, chiéu rong 9 - 10 nm (hinh 5B).
Theo cac dic diém hinh thai va dua trén su phan
loai cia Ackermann (Ackermann, 2001), Pwr-1
thudc vé ho Siphoviridae.

Hinh 5. D6m thwe khuén thé va hinh thai hoc cua thwc khuén thé Pwr-1. thwéc: 100nm

3.3. Thoi gian lay nhiém va kha ning diét
Khuin ciia Pwr-1

Két qua trong hinh 6 cho thiy thoi gian tiém
tang cua Pwr-1 dugc xac dinh 1a khoang 25 phut
va s6 luong thuc khuan thé duogc giai phong la
16 thuc khuén thé/té bao bi nhidm. Két qua cua

thir nghiém kiém tra pho diét khuan cho thiy
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rang Pwr-1 ¢6 phd diét khudn rong va c6 thé lay
nhidm trén tat ca cac ching W, ceti dugc phan
1ap (n = 36) tir ca hdi van bi nhiém bénh trong
nghién ciru nay. Pwr-1 khong thé diét ching vi
khuin W, ceti CECT7719 (phan 1ap tir ca voi
mdm khodm), ching W. cibaria (VN16-10 va
VN16-11 phén lap tir ¢4 trim c6) va Lactococcus
lactis subsp. lactis ATCC19435 (bang 3).
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Bang 3. Cac chung vi khuan dwoc str dung dé xac dinh phé diét khuan cta Pwr-1

Loai vi khuan Tén ching Nguén phan lap Nim phanlap  Két qua kiém tra
W. ceti WM1 Ca hodi van 2012 +++
W. ceti WM2 C4 héi van 2012 ++++
W. ceti WM3 Ca hdi van 2012 +++
W. ceti Wm4 Ca hdi van 2012 ++
W. ceti WM5 Ca héi van 2012 +++
W. ceti WM6 Ca hdi van 2012 ++++
W. ceti WM7 C4 héi van 2012 ++
W. ceti WM8 C4 héi van 2012 ++
W. ceti WM9 Ca hodi van 2012 ++++
W. ceti WM10 C4 héi van 2012 +++
W. ceti WM11 Cé héi van 2012 ++
W. ceti WM12 Ca hodi van 2012 +++
W. ceti WM13 C4 héi van 2012 ++
W. ceti WM14 Ca hdi van 2012 +++
W. ceti WM15 C4 héi van 2012 ++++
W. ceti WM16 C4 héi van 2012 ++
W. ceti WM17 Ca hdi van 2012 +++
W. ceti WM18 C4 héi van 2012 ++
W. ceti WM19 C4 héi van 2012 +++
W. ceti WM20 Ca hdi van 2012 +++
W. ceti WM21 C4a héi van 2014 ++++
W. ceti WM22 Cé héi van 2014 +++
W. ceti WM23 Ca hodi van 2014 ++
W. ceti WM24 C4 héi van 2014 +++
W. ceti WM25 Ca hdi van 2014 ++
W. ceti WM26 C4a héi van 2014 ++++
W. ceti WM27 C4 héi van 2014 ++++
W. ceti WM28 Ca hodi van 2014 ++
W. ceti WM29 C4a héi van 2015 +++
W. ceti WM30 C4 hdi van 2015 ++
W. ceti WM31 Ca hodi van 2015 ++++
W. ceti WM32 C4 héi van 2016 +++
W. ceti WM33 Ca héi van 2016 ++
W. ceti WM34 Ca hoi van 2016 +++
W. ceti WM35 Ca héi van 2016 +++
W. ceti WM36 Ca héi van 2016 et
W. ceti CECT7719 C4 voi mém khodm 2010 -

W. cibaria VN16-10 Ca trdm cd 2016 -
W. cibaria VN16-11 Ca trdm co 2016 -
L.lactis sub.lactis ATCC19435 - - -
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Hinh 6. Kha nang tang truwéng cua Pwr-1. Thoi gian tiém tang va sé lwong thuc khuéan
thé Pwr-1 dwoc giai phéng. L: pha tiém tang; R: pha sinh truwéng va P: pha dinh

3.4. Kha niing ton tai cia Pwr-1 trong diéu
kién bat lgi

Két qua thir nghiém kha ning ton tai cia
Pwr-1 & cac gi tri pH khac nhau cho thiy Pwr-1
¢6 kha ning chiu dung t6t v6i khoang pH rong.
Cu thé, Pwr-1 phat trién tot nhat & khoang pH
7,0 va ton tai & mot loat cac gia tri pH khac véi
hon 60% Pwr-1 c6 thé hoat dong & pH 4 - 10
va hon 40% ¢ pH 3,0. Pac biét, mot vai thuc
khudn thé Pwr-1 van c6 thé ton tai & pH 2,0.
Tuy nhién, cac thuc khuén thé hoan toan bj mat
kha nang 1ay nhidém ¢ pH 1,0 (hinh 7). Két qua
kiém tra kha niang chiu nhiét (hinh 8) cho thiy

i

Ty 1€ simg (%)
e S BE2E22 288 E

Pwr-1 chiu dung kha tdt voi khoang nhiét do tu
40 dén 60°C, voi hon 90% sdng & khoang nhiét
d6 40 - 50°C va 63,3% song & nhiét do 60°C
sau 1 gio. Mat d¢ thuc khuan thé giam nhanh
chong ¢ nhiét do 70°C (giam 90% sau 15 phut)
va khong phat hién thdy Pwr-1 ton tai sau 30
phiit & nhiét d6 nay. O nhiét do 80°C va 90°C,
khong phat hién thdy Pwr-1 con ton tai sau 15
phut. Viéc Pwr-1 ¢6 pho diét khuan khd rong,
kha nang hoat dong trong khoang pH rong va
ton tai & khoang nhiét d¢ 1én t6i 60°C mo ra kha
ning str dung Pwr-1 trong diéu tri bénh do vi
khuan W, ceti trén ca hdi van.

Hinh 7. Kha ndng chéng chiju cta Pwr-1 & méi trwong cé dé pH khdc nhau
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Hinh 8. Kha nang chju nhiét caa Pwr-1

IV. KET LUAN VA PE NGHI
4.1. Két luan

Trong nghién ctru da phan 1ap dugc 36 ching
vi khudn W, ceti trén ca hdi van bi nhidm bénh
Weissellosis c6 triéu chirng bénh dugec mo ta va
tac nhan vi khudn gay bénh cé su tuong dong
cao vé& mat di truyén véi cac ching W, ceti giy
bénh trén ca hdi van da phan 1ap dugc ¢ céc
nude khac nhau trén thé gisi.

Lan dau tién, thuc khudn thé (Pwr-1) dugc
phan 1ap thanh cong c6 kha ning tiéu diét mam
bénh W, ceti. Pwr-1 ¢6 thoi gian tiém tang ngén,
s6 luong thyuc khuan thé duoc giai phong twong
dbi cao, kha ning chiu dung voi khoang pH
rong, nhiét do cao, cod phé diét khuén rong va
kha niang diét khuan rat manh. Nhiing két qua
nay cho thiy Pwr-1 ¢ nhiéu tinh niang thuan loi
va ¢ trién vong cao dé st dung trong diéu tri
bénh Weissellosis trén ¢4 hoi van.

4.2. Pé nghi

Nghién ctu thtt nghiém phuong phap su
dung thuc khuén thé cho két qua diéu tri cao
nhit & quy mé phong thi nghiém va ap dung &
thuc té tai cac trai nudi ca hdi van.
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