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ABSTRACT

Acute hepatopancreatic necrosis disease (AHPND), also called early
mortality syndrome (EMS), is a recently emergent shrimp bacterial
disease. The causative agent of AHPND is specific strain Vibrio
parahaemolyticus, and it severely damaged the intensive and semi-
intensive shrimp farming systems. The bacterial strain Bacillus
licheniformis (B1) isolated from the intestine of Mugil Cephalus in nature
showed the antagonistic properties against pathogenic strain of V.
parahaemolytics with 15 mm inhibition zone during 24 hours. In addition,
the anti-V. parahaemolytics activity tested by co-cultured method
demonstrated that the concentrations of strain BI(10° CFU/mL, 10°
CFU/mL, 107 CFU/mL) might completely inhibit V. parahaemolytics (107,
10°, 105, 107 CFU/mL) after nine hours of co-culture and this inhibition
activity of the strain Bl was stable up to 24 hours.

TOM TAT

Bénh hoai tir gan tuy cap tinh (AHPND — acute hepatopancreatic necrosis
disease) hay bénh chét sém EMS (early mortality syndrome) dwgc phdt
hién la bénh do vi khudn Vibrio parahaemolyticus gdy ra-va gdy thiét hai
I6m déi véi mé hinh nuéi tém tham canh va bdan tham canh. Chiing vi
khudn Bacillus licheniformis (B1) dwoc phén ldp tir rudt cd Poi (Mugil
cephalus) trong tw nhién c¢é kha ning doi khang tot véi vi khudn V.
parahaemolytics voi vong khang khudn 15 mm trong thoi gian 24 gio-
Ngodi ra, kha ning khing V. parahaemolytics dwoc thir nghiém bang
phirong phdp dong nudi cdy (co- culture) cho thdy ching Bl (nong dg 10°
CFU/mL, 10° CFU/mL, 10’ CFU/mL) ¢6 kha ndng irc ché hoan toan V.
parahaemolytics (107, 10°, 10°, 107 CFU/mL) sau thoi gian chin gio va
ddc tinh nay on dinh trong 24 gio khdo sdt.

Trich dén: V& Hong Phuong, V5 Thi Hau, Nguyén Thai Hong Ngoc, Lé Hong Phudc, Nguyén Hoang Tuén,
Nguyén Hong Loc va Lé Thi Bich Thuay, 2018. Khao sat dic tinh dbi khang cua Bacillus
licheniformis (B1) d6i voi Vibrio parahaemolyticus gy bénh teo gan tuy cip tinh trén tom
(AHPND) trong diéu kién thi nghiém. Tap chi Khoa hoc Trudng Pai hoc Can Tho. 54(S6 chuyén
dé: Thuy san)(2): 91-100.

91



Tap chi Khoa hoc Truong Pai hoc Can Tho

1 PAT VAN BE

Bénh hoai tir gan tuy cép tinh (AHPND) duoc
xem 1 bénh gdy nhiéu thiét hai dén san luong t6m
nudi trong nhitng nim gan diy & cac nudc Dong
Nam A va Mexico (Eduardo ef al., 2012; Panakorn,
2012; The Fish Site, 2013). O Viét Nam, dich bénh
anh huong dén san luong tom nudi & cac tinh Dong
bang song Ctru Long nhu: Tién Giang, Bén Tre,
Kién Giang, Soc Trang, Bac Liéu va Ca Mau (Pang
Thi Hoang Oanh va ctv., 2012). Tac nhan gay ra
bénh hoai tir gan tuy cap tinh duoc chimg minh 1a vi
khuan V. parahaemolyticus ¢ chia plasmid
pVPA3-1 va mang hai gen gay doc PirA va PirB
(Lightner et al., 2014). Hién nay, nhidu bién phap
duogc dé xuit dé ngan chin sy phat trién cua vi khuén
V. parahaemolyticus gdy bénh hoai tir gan tuy cap
nhu: dung hoa chit diét khuan, sir dung khang sinh
hop 1y, ap dung cac bién phap sinh hoc va xay dung
mo6 hinh nuéi tom dé giam thiéu bénh. Trong diéu
kién phong thi nghiém, hai loai khang sinh
doxycycline, oxytetracycline c6 hiéu qua trong
phong tri bénh gan tuy cip (Lé Hong Phudc va ctv.,
2017). Tuy nhién, két qua khang sinh d6 47 chung
V. parahaemolyticus (AHPND) trén 13 loai khang
sinh cho thiy c6 dén 96% sb ching phat hién khang
v6i it nhat mot loai khang sinh va 70% s chung co
hién tuong da khang thudc (Lé Hong Phudc va ctv.,
2017). Mat khac, két qua nghién ciru quy trinh su
dung ché pham vi sinh, bo sung cac chat khang
khudn va céc chit kich thich hé mién dich (vitamin
C, B- glucan, mannan oligosaccharides (MOS))
cling mang lai hi¢u qua tot khi sir dung dinh ky 3
ngay/lan. Ché pham sinh hoc d6i khang vé&i V.
parahaemolyticus la mot chién lugc thay thé cho
thuc khang sinh va xu hudng chung dé kiém soat
tac nhan gy bénh thuc phim V. parahaemolyticus
(Aranda et al., 2012; Touraki et al., 2012). St dung
ché phdm probiotic mang lai rat nhidu loi ich cho vét
nudi nhu hd tro tiéu hoa thirc an, can bang hé vi sinh
duong rudt bang cach canh tranh véi vi khuan giy
bénh (Kabir, 2009), do d6 giam chi phi trong phong
bénh va tang ning suét cho vat nuoi (Reuter, 2001).
Tac dung ché pham sinh hoc trén vi khuan gay bénh
thity san chii yéu 1a dugc thé hién nhu sau: loai trir
canh tranh (cac vi tri lién két, dinh dudng, ning
luong va chat mang sat), tang cuong ti€u hoa trong
hé thong vat chu, san xuit khang sinh hoat dong,
tang cudng mién dich khong dic hiéu, cai thién chat
lugng nudc (Newaj-Fyzul et al., 2014). Tai Viét
Nam, Bacillus 1a nhém vi khudn duoc sir dung phd
bién boi cac dic tinh nhu: c6 kha nang canh tranh
v6i cac vi khuan gy bénh qua co ché mién dich,
canh tranh vi tri bAm dinh va san sinh ra chét khang
khuén (bacteriocins). Hon nita, Bacillus con dugc st
dung nhiéu bai vi gia thanh thép, dé pha tron, chiu
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dugc tac dong nhiét tot trong qua trinh san xuat, dé
bao quan, han st dung dai (Barbosa et al., 2005).
Trong nghién ctru vé cac loai vi khuén hitu ich thi
c6 mot s6 dong vi khuén tiét ra chat trc ché dé khang
lai voi vi khudn nhu Nguyén Van Phuc va ctv.
(2014) da phan lap duoc hai chiung c6 kha nang
khéang V. parahaemolyticus va sinh enzyme manh da
duogc dinh danh va phan nhém thude B. subtilis. Bén
canh d6, B. subtilis BT23 c¢6 thé kiém soat vi khuan
gdy bénh Vibrio spp. ddi voi tom st (Verschuere et
al., 2003). San pham probiotic dugc sir dung ngay
nay & dang sinh bao tir, thi hau hét thudc chi Bacillus
(Hong et al., 2005). Trong s6 80 chung vi khuén
phan 1ap tir tom hoang da, Vibrio P62, Vibrio P63 va
Bacillus P64 cho thdy tac dung wc ché chéng lai V.
harveyi (S2) lan lugt 13 54%, 19% va 34%. Hon nita,
Bacillus P64 thé hién dic tinh cia mot probiotic va
hoat tinh kich thich mién dich, trong khi Vibrio P62
chi cho thay tinh chét probiotic tot (Gullian e al.,
2004). Bao tr Bacillus da dugc sit dung nhu la tac
nhan sinh hoc dé giam sy phat trién ciia Vibrio trong
cac co s¢ nudi tom (Skjermo and Vadstein, 1999;
Rengpipat et al., 2000). Bacillus spp. cling thudong
duoc su dung cho viéc dbi khang v6i céac sinh vat
khac nhu cac sinh vat gay bénh trén ca va dong vat
c6 vo (Gatesoupe, 1999; Rengpipat et al., 2000).
Bacillus fusiformis giup cai thién su séng va ting
kha ning phat trién cta tom thé chan tring va tom
st (Guo et al., 2009). Tuy nhién, chung loai hé vi
sinh vat, tinh 6n dinh va dac tinh d6i khang voi
AHPND cua vi sinh vat trong san pham probiotic
nghién ctru con han ché. Vi véy, viéc tuyén chon vi
khuan Bacillus sp. khang véi vi khuén gay bénh hoai
tur gan tuy cép tinh V. parahaemolyticus trén tom the
chan trang va tom st la can thiét nham gop phan da
dang hoa chung gidng ciing nhu dic tinh khang
AHPND trong san pham probiotic.

2 VAT LIEU VA PHUONG PHAP

2.1 Vatliéu nghién ciru

Vi khu?in' gdy AHPND V. parahaemolyticus
duoc cung cap trong khudén kho d¢ tai cap Bo
“Nghién ctru quy trinh str dung khang sinh hop ly
trong phong tri bénh hoai tir gan tuy cap tinh trén
tom nuf)i nudce lo Viét Nam” thudc Vién Nghién cuu
nuoi trong thuy san II.

2.2 Phuong phap phén lap chiing vi khuin
Bacillus

Mau rudt ca Ddi (Mugil cephalus) duoc ting
sinh trong moéi truong dinh dudng BHIB (Brain
heart infusion broth) bd sung 1,5% NaCl (BHIB+)
trong 24 - 48 gio, dugc gia nhiét trong ti G nhiét 45
- 50°C trong thoi gian 15 phut. Sau d6, mau dugc
pha lodng theo h¢ s6 pha lodng 10 va tién hanh ciy
trai trén moéi truong Difco nutrient agar (DSM+) va
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i & 37°C trong 24 - 48 gio. Khuan lac trén DSM+
duoc gitr lai & -70°C véi 40% Glycerol.

2.3 Phuwong phap dinh danh vi khuén
Bacillus

Pé xac dinh cac ching vi khuan thudc giéng
Bacillus, mot s thir nghiém cho sang loc budc dau
duogc thuc hién nhu: nhudm Gram, quan sat hinh thai
té bao, nhudm bao tu, thu nghiém catalase, thu
nghiém oxidase (Tran Linh Thuéc, 2010).

Phuong phap dinh danh sinh hoéa: Str dung test
kit API 20 E, APIS0 CHB (BioMerieux, Marcy I’
Etoile), va phan mén dinh danh Apiweb theo huéng
dan nha san xuét.

Phuong phap dinh danh gidi trinh tw 16S rRNA:
Tach chiét bo gen vi khuan bang bd kit cua
QIAgen, khuéch dai trinh ty 16S rRNA bang
phan tmg PCR véi ciap mdi co trinh ty 27F
(5’-AGAGTTTGATCMTGGCTCAG-3’),
1492R(5’-TACGGYTACCTTGTTACGACTT-3)
(Selvakumaran et al., 2008). Trinh tr RNA duogc
phan tich théng qua phan mém BioEdit va BLAST
trén ngan hang gen dé xac dinh sy trong dong cac
loai trén ngan hang Genbank. Cay di truyén duoc
xdy dung bang khoang cach doan DNA ndi tiép dé
xac dinh khoang cach di truyén giita cdc ching bang
phan mém Mega 6.0.

2.4 Phuong phap khao sat dic tinh cia
chiing B1

2.4.1 Khdo sdt kha nang déi khdng véi vi
khudn V. parahaemolyticus

Khdo sdt khd nang doi khang bang phuong phap
khuech tan dia

Thyc hién theo phuong phap ctia Vasecharan
and Ramsamy (2003) c¢6 diéu chinh nhu sau: Vi
khuan V. parahaemolyticus va vi khuan B1 dugc
hoat hoéa trong moi truong BHIB+ u & 37°C
trong 20 - 24 giv dé dat dén mat ¢o 107 CFU/mL.
Tién hanh bom 100 pL dich vi khuidn V.
parahaemolyticus 1én dia BHIA+ va dung que trai
déu. Sau do, tién hanh duyc 16 duong kinh 6 mm trén
dia thach va bom 10 pL dich vi khuén B1. Sau d6
dem u & 37°C trong 24 gid. Kha ning d6i khang
duogc do bang dudng kinh vong khang khuédn, danh
gi4 kha nang ddi khang theo Sumathi and Reetha
(2012). Mbi lan thir nghiém 2 lan lip lai.

Khao sat kha nang doi khdang bang phirong phap
dong nudi cdy

Chuén bi vi khuén B1: chon mot khuén lac Bl
tang sinh trong 150 mL moi truong BHIB+ trong 24
gi6. Sau d6, do ODgoo xac dinh mét ¢ vi khuan theo
dudng cong y = (7,25 x ODeno-2,2) x 10 té bao/mL.
Vi khuan V. parahaemolyticus: chon mot khuan lac
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dugc hoat hoa trong 150 ml méi truong BHIB+
trong 3 - 4 gid do ODggo vOi 1 OD = 5,58 x 10% t€
bao/mL.

Chung vi khuén B1 duoc chuyén qua céc erlen 50
mL BHIB+ c6 chita V. parahaemolyticus cic ndng
d6 theo Bang 1. Thi nghiém dugc khao sat tdc do lac
150 vong/phut, & 28°C trong 24 gid. Mdi nghiém
thirc 13p lai hai lan. M&i ba gio 1y mau & cdc nghiém
thirc trai trén moéi truong TCBS (Thiosulphate
citrate bile sucrose agar) kiém tra hién dién V.
parahaemolyticus va ISP4 (Inorganic satl starch
agar) dé kiém tra mat do B1.

Bang 1: Thiét ké thi nghiém déng nudi ciy B1 va
V. parahaemolyticus

" } Nong @9 BI  Nong dp VP
Nghiém thie " cpymp)  (CFU/MmL)
1 10 10t
0 10°
10° 104
2 10°
10°
3 107 106
107
104
e 4. 10°
VP doi chirng - 106
107
] 10° -
B1 doi chimg 108
107

Ghi chit: VP: V. parahaemolyticus; Bl : Chiing vi khudn
Bacillus khao sat

2.4.2 Tinh nhay cam voi khang sinh cua vi
khuan

Dich vi khuan B1 sau khi nuéi cdy 18 gio c6 mat
sd twong duwong 108 CFU/ mL. Sau d6, bom 100 pL
dung dich vi khuan phan tan déu trén bé mat moi
truong Muller Hinton Agar (MHA, Meck) b sung
NaCl 2%. Dia khang sinh (Oxoid, England) duoc
dat 1én mat thach va u 6 37°C trong 24 gio. D6 nhay
v6i khang sinh cia B1 duge dénh gia theo tiéu chuan
cua CLSI (2012).

2.4.3 Kha nang sinh enzyme ngogi bao va chiu
dwoc dé mudi, pH

Khao sat kha ndng sinh enzyme ngoai bao theo
phuong phap Harley et al. (2001) c6 cai tlen nhu
sau: Té bao cua ching Bacillus duge nudi cdy trong
modi truong BHIB+ & 37°C trong 24 gio, dich
Bacillus sau 24 gio ciy nho giot 1én dia moi truong
BHIA+ ¢ bd sung timg loai co chat: 0,5% CMC
(Carboxy Methyl Cellulose), 1% tinh bot, 1%
gelatin, 1% casein va Tween 20, 0.01% CacCl, tuong
ung cho khao sit kha nang sinh cac enzyme
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cellulase, amylase, protease va lipase. U cac dia
khao sat & 37°C 24 gid va quan sat vong phan giai
trén dia.

Kha ning chiu pH: ciy ching B1 duoc trong moi
truong BHIB+ dugc diéu chinh pH bang HCI va
NaOH theo cac gia tri pH: 4, 5, 6, 7, 8, 9, 10. Nudi
cdy lac & 37°C, do OD 600 nm d€ x4c dinh mat do vi
khuén sau 24 gio.

Kha niang chiu min: cdy céac chung B/ duge
trong moi trudng BHIB+ vdi cac nong do: 0.5, 1, 2,
3, 4, 5%. Nuoi céyw lac & 37°C, do OD g0 nm d€ xac
dinh mat d¢ vi khuan sau 24 gio. (Arici et al., 2004).

2.5 Phwong phap xir 1y s6 liéu

S liéu thu thap dugc tinh toan gia tri trung binh,
d6 1éch chudn, so sanh su khéc biét gitra cac nghiém
thirc theo phuong phéap phan tich Anova 2 nhén t&
v6i phép thir Ducan thong qua phan mém SPSS vai
muc y nghia (p < 0,05).

Bang 2: Két qua sinh héa ciia B1 theo h¢ thong API
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3 KET QUA NGHIEN CUU

3.1 Phan lap va dinh danh ching B1

3.1.1 Két qua ddc diém hinh thdi, sinh héa
chung vi khuan Bl

Hinh thai khuan lac cta ching B c6 mau tring
stra, kich thudce khuén lac 2-3 mm, bé mat khuan lac
xu xi trén moéi treong BHIA sau 24 gio (Hinh 1).
Quan sat dudi kinh hién vi quang hoc véi do phong
dai 100x cho thay B1 14 vi khudn Gram duong, hinh
que dung riéng ré hodc ndi dai thanh soi. Ngoai ra,
chiing B1 c6 kha ning sinh bao tir sau 48 gid nudi cy
trén moi trudng thach BHIA+ (Hinh 1C).

Duya vao cac dic diém vé ngudn gdc nudi cdy, hinh
thai khuén lac, két qua nhuém Gram, cac phan tng
vé sinh 1y, test kit sinh hoa (20E va 50 CHB) cua vi
khuan cho thdy ching vi khuan Bl 13 Bacillus
licheniformis (98.6%) (Bang 2).

He thong - orp phan dmg Ket  STT Phan émg Ket
test qua qua
1 Enzym B-galactosidase - 7  Thuy phan Ure +
2 Axit amin Arginine + 8  Emzyme Tryptophan deaminase -
3 Lysine - 9 Indol -
APT20E 4 Ornithine - 10 VP (Voges-Proskauer) +
5 Bién dudng citrate + 11 Enzym Gelatinase +
6 H»S - 12 Khir Nitrate -
0  Ddichung - 25 Esculin +
1 Glycerol + 26  Salicin +
2 Erythritol - 27  D(+)-Trehalose +
3 D(-)- Arbinose - 28 Maltose +
4  L(+)-Arbinose + 29 Lactose +
5  Ribose + 30 D(+)-Melezitose +
6 D(+)— Xylose + 31 Saccharose +
7  L(-)- Xylose - 32 D(-)-Rafinose +
8  Adonitol - 33 Inulin -
9  Methy xyloside - 34 D(+)-Melezitose -
10 Galactose + 35 D(+)-Raffinose +
AP 11 D(+)-Glucose + 36  Amidon +
50CHB 12 D(-)-Fructose + 37 Glycogen +
13 D(+)-Mannose + 38  Xiylitol -
14 L(-)-Sorbose 39  Gentibise +
15 Rhamanose - 40  D-Turanose +
16  Dulcitol - 41 D-Lyxose -
17  Meso-Inositol + 42  D-Tagatose -
18  Mannitol + 43 D-Fucose
19 Sorbitol + 44  L-Fucose -
20  Methyl-D-glucoside - 45  D-arabitol -
21 Methyl-D-glucosamine + 46 L-arabitol -
22 N-acetyl-glucosamine - 47  Potasium gluconate -
23 Amygdalin + 48 Potasium 2 - ketogluconate -
24 Arbutin + 49  Potasium 5 -ketagluconate -

Ghi chu: (-): phan vng khong xdy ra; (+): co xay ra phan vng
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Hinh 1: Hinh thai vi khuin B1; (A) Hinh thai khuén lac; (B) Hinh thai té bao; (C) Hinh dang bao tir

3.1.2 Binh danh bang phwong phdp gidi trinh
tu 16s RNA

Do dai caa chudi gen 16S rRNA ctia chiing B1
l1a khoang 1500 cdp base nhu dugc phat hién khi
dién di trén gel agarose 2% (dit liéu khong hién thi).
Dua trén cdy pha hé, phan tram tai cdc nat cho thiy

B1 strain

100

010

cac nhom lién két dugc nhém lai voi nhau va duoc
lap lai 1.000 lan (bootstrap). Ngoai ra, dwa vio ciy
pha hé cho thiy dong probiotic B1 c6 lién quan chit
ché vdi cac ching Bacillus spp. nhu: B. velezensis,
B.  amyloliquefaciens, B. licheniformis, B.
methylotrophicus va B. subtilis.

KYT85372 1 Bacillus amylaliquefaciens strain PHODG36

KY911541.1 Bacillus sp. strain SZ3

KX454070.1 Bacillus velezensis strain 284.2 2A

KT890344 1 Bacillus methylotrophicus strain Y37

JO309828.1 Bacillus subtilis subsp. subtilis strain HU1

NZ CP021507_1 Bacillus lichenifarmis strain SRCM101441

MC 000913.3 Escherichia coli str. K-12 substr. MG1855

NC 004722 1 Bacillus cereus ATCC 14579

JHEZ26562 1 Lactobacillus sp. 14.2 46 165 nbosomal RNA gene partial sequence

Hinh 2: Ciy di truyén chi vi tri B1 va mé ta méi lién quan giira cic loai véi B1 dwa trén giai trinh tw
16s RNA

3.2 Kha ning dbi khang véi vi khuin Vibrio
parahaemolyticus

3.2.1  Kha nang d6i khang bang phwong phdap
khuech tan dia

Chiing B1 c6 kha ning d6i khang véi vi khuan
V. parahaemolyticus v6i vong khang khuan 15 mm
tir thoi diém 12 gio va vong khang dugce 6n dinh dén
48 gio (Hinh 3).
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Hinh 3: Két qua d6i khang ciia B1 véi V.
parahaemolyticus
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3.2.2 Kha nang doi khang cua B1 bang
phirong phdap dong nudi cdy

Nhin chung sy phét trién hay kim him tac nhan
gdy AHPND phu thudc vao mat do ban dau V.
parahaemolyticus va vi khuan B1. Mat d6 Bl 10°
CFU/mL va V. parahaemolyticus (VP) & nghiém
thirc (NT) 104, 10° CFU/mL (Bang 3) déu c6 xu
hudng ting trong ba gid dau voi mat do trung binh
6,68 + 4,40 x 10° CFU/ mL va 4,57 + 1,55 x 107
CFU/mL va thip hon mat d6 VP 10° CFU/mL dbi
ching (PC) (p< 0.05). Tuy nhién, tir thoi diém sau
gi0 trd di thi mat do V. parahaemolyticus 6 NT VP-
10* CFU/mL va NT VP-10° CFU/ mL ¢6 xu huéng
giam dan dat mat do 2,09 + 1,13 x 10* CFU/mL va
1,19 £ 0,23 x 10° CFU/mL, theo thir tu trén. Thoi

Tdp 54, S6 chuyén de: Thiy san (2018)(2): 91-100

diém sau chin gio, NT VP-10* CFU/mL khong phat
hién sy hién dién V. parahaemolyticus (0,00 = 0,00
CFU/mL) va mat d6 V. parahaemolyticus NT VP-
105 CFU/mL 1a 1,67 0,02 x 10* CFU/mL déu khac
biét hoan toan so véi NT PC-VP-10* CFU/mL va
NT BC-VP-10° CFU/mL (p < 0,05), theo thir tu trén.
Thoi diém sau 12 gid, vi khuén V. parahaemolyticus
NT VP- 10° CFU/mL bi trc ché hoan toan (0,00 +
0,00 CFU/mL) va khac biét hoan toan véi NT BC
VP-10° CFU/mL (p< 0,05). Bén canh d6, mat do vi
khudn V. parahaemolyticus NT @i chimg VP-10*
CFU/mLva VP - 10° CFU/mL ¢6 xu huéng ting tai cac
thoi diém khao sat nhung giam tir 21 gid tré di va mat
do V. parahaemolyticus & ca hai NT sau 24 gio 1a 3,90
+0,14 x 10° CFU/mL va 4,41 +0,19 x 10° CFU/mL.

Bang 3: Mt dd vi khuén V. parahaemolyticus cac nghiém thirc ddng nudi ciy véi B1 (105 CFU/mL)

Thoi diém Mat dé V. parahaemolyticus (CFU/mL) cac nghiém thirc

khéo sat B1 105 CFU/mL va PCVP-10 B110°CFU/mLva  DPC VP-105CFU/mL
(gio) VP-10* CFU/mL CFU/mL VP-105 CFU/mL

3 gio 6,68 + 4,40 x 105¢ 9,07+0,32x 106« 4,57 +1,55x 107¢ 2,02+0,37 x 108%
6 gio 2,09+1,13x 10*¢ 2.28+0,76 x 10°° 1,19+£023x10°¢ 2,54 +0,27x 10°?
9 giov 0,00£0,00 « 2,400,56 x 10° 1,67+ 0,02 x 10*¢ 3,68+ 1,01 x 10°?
12 gio 0,00+0,00 5,80+0,98 x 10°? 20,00+ 0,00 « 440+0,70 x 10°?
15 gio 0,00+0,00 ¢ 6,92 +0,81x 10°? 0,00+ 0,00 ¢ 4,68+ 0,36x 10°?
18 gio 0,00£0,00¢  1,21+027x 107 0,00 + 0,00 @ 7,70+0,11x 10°?
21 gio 0,00+0,00 ¢ 8,20+0,24x 10°? 0,00+ 0,00 ¢ 1,06+0,21 x 100?
24 gidy 0,00+0,00 3,90+0,14x 10°? 0,00 + 0,00 ¢ 441+0,19x 10°°

Ghi chu: a, b danh gia sw khdc biét cac nghiém thirc tai cung thoi diém khdo sat

Béng 4 biéu dién nong d¢ B1 1a 10° CFU/mL, V.
parahaemolyticus trong nghiém thirc la 104, 10°
CFU/mL. Bl da kim ham sy phat trién cua V.
parahaemolyticus hoan toan trong ba gi dau va duy
tri 6n dinh cho dén 24 gio. S6 luong cua V.
parahaemolyticus trong nghiém thitc nudi chung

voi Bl 1a khac biét ¢6 v nghia véi cac nghiém thire
dbi chung (p < 0,05) tai tat ca cac thoi diém khao
sat. Trong khi d6, mat do V. parahaemolyticus dbi
chimg VP-10* CFU/mL, VP-10° CFU/mL ting lién
tuc va dat gié tri cao nhit sau 21 gi 8,20 + 2,4 x 10°
CFU/mL va 10,6 + 2,00 x 10° CFU/mL, theo tht ty
trén.

Bang 4: Mat dd vi khuin V. parahaemolyticus cic nghiém thirc ddng nudi ciy véi B1 (10° CFU/mL)

Thoi diém Mét d¢ V. parahaemolyticus (CFU/mL) cac nghiém thirc

khao sat B110°CFU/mLva DCVP-10 CFU/mL  B110° CFU/mL va 5

(gid) VP-10* CFU/mL VP-10° CFUmL, D€ VP10 CFU/mL
3 gio 0,00+0,00 ¢ 9,07+0,32x 10°°? 0,00+0,00 ¢ 2,01+£0.37x 1080
6 gio 0,00+0,00 ¢ 2,28+0,76 x 10°® 0,00+0,00 ¢ 2,54 027 x 10°?
9 gio 0,00+0,00 ¢ 240+0.56x10°°? 0,00+0,00 ¢ 3,68+1,01x10°7
12 gio 0,00+0,00 ¢ 5,80+ 0,98x 10°? 0,00+0,00 ¢ 4.40+0,70x 10°?
15 gio 0,00+0,00 “ 492+3,64x 100 0,00+ 0,00 4,68+0.26x10°°
18 gio 0,00+0,00 “ 1,20+ 0,27 x 1010 0,00+ 0,00 7,70+ 1,13x 10° ®
21 gio 0,00+0,00 “ 8,20+2,40x 10°° 0,00+ 0,00 1,060,220 x 10'0°%
24 gid 0,00+0,00 ¢ 3,00+£0,14x10°° 0,00+0,00 ¢ 441+0,19x10°°

Ghi chu: a, b danh gia su khdc biét cac nghiém thirc tai cung thoi diém khao sdt

Bang 5 cho thay, nghiém thire B1 (107 CFU/mL)
¢6 kha nang kim hdm hoan toan sy phat trién cua V.
parahaemolyticus (mat do ban dau lan luot 1a 10°
CFU/mL, 10° CFU/ mL, 10’ CFU/mL) trong ba gio

dau nuoi ghép chung va mat d¢ V. parahaemolyticus
khong phat hién dén 24 gio khao sat (0,00 £ 0,00
CFU/mL). Trai lai, mat do V. parahaemolyticus
trong nghiém thirc di chimg tang dang ké va dat gia
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tri cao nhat véi mat do 4,68 + 0,26 x 10° CFU/mL,
1,37 + 0,17 x 10 CFU/mL, 1,77 + 0,1 x 10"
CFU/mL dbi véi NT BC VP-105, NT BC VP - 10°
CFU/mL va NT BC VP - 10" CFU/mL tai thoi diém
15 gio. Thoi diém 24 gio, cac nghiém thirc BC ¢6
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xu hudng giam nhe. Khi xir Iy thong ké ciing cho
thiy mat do V. parahaemolyticus cic nghiém thic
nudi ghép chung v4i B1 (107 CFU/mL) c6 su khac
biét y nghia (p < 0,05) so v6i nhém ddi chimg VP
trong sudt thoi gian 24 gio.

Bang 5: Mat dd vi khuén V. parahaemolyticus cic nghiém thirc ddng nudi ciy véi B1 (107 CFU/mL)

Mait do V. parahaemolyticus (CFU/mL) céc nghiém thirc

Thoi

difm B110’ B110’ B1 10’
Khiosse CFU/MLva PCVP-10°  CFU/mL PCVP-106 CFU/mL va PC VP-107
(i) VP-10° CFU/mL  va VP-10° CFU/mL VP-10 CFU/mL
CFU/mL CFU/mL CFU/mL
3 gio 0,00+0,00 ¢ 201£037x 10? 0,000,004 2,14+£0,79x 10°%  0,00£0,00¢ 6,50+ 1,83 x 107
6 gid 0,00£0,00¢  254+027x10°  0,004£0,00¢  195+0,63x10°>  0,00£0,00¢  3,52+048 x 10°
9 gioy 0,00£0,00¢  3,68+0,10x10°®  0,0040,00¢  9,524035x 10°%  0,0040,00¢  1,05+0,21x 101 %
12 giey 0.00£0.00¢  440+0.70x 10°>  0.00£0.00¢  1.06£023x 107  0.00£0.00¢ 1.66+0.15% 1010%
15 giov 0,00+0,00 ¢ 4684026 10°0  0,00£0,00¢  1,37+0,17x 10> 0,00£0,00¢  1,77+0,10x 10'0?
18 gioy 0,000,004  7,70+0,06x 10°>  0,00+0,00¢  1,11£021x 107  0,00£0,00¢  1,33£0,98x10'0?
21 gid 0,000,00 ¢ 1,06£0,20x 10°°  0,00+0,00¢  1,03+0,84x 10°”  0,00£0,00¢  1,29+041x10'?
24 gidy 0,00£0,00¢  441+0,19x 10°>  0,00£0,00¢  7,06£0,05x 10°>  0,0040,00¢  9,00+0,38x 10°”

Ghi chu: a, b danh gia su khdc biét cac nghiém thirc tai cung thoi diém khao sat

Bén canh d6, sy phat trién cua Bl trong céc
nghiém thirc dong nudi cdy cham hon mot cach dang
ké (p< 0,05) so véi ddi ching BDC B1 10° CFU/mL,
B1 10° CFU/mL va BC B1 107 CFU/mL vao cac
thoi diém tir ba gio dén 12 gio khao sat (sd lidu
khong thé hién). Tuy nhién sau thoi diém 15 gio,
mat dd Bl cac nghiém thirc dong nudi cdy ting
truong manh va khong khac biét so véi cac nghiém
thue d6i chimng B1 va dat gia tri tir 4,10 x 10° — 6,90
x 10° CFU/mL.

3.3 Khio sat mdt s6 dic tinh ciia chiing B1
3.3.1 Tinh nhgy cam voi khang sinh

Theo tai liéu huong dan sir dung khang sinh cua
B0 Y té thi cac khang sinh trong bang 6 chu yeu la
céc loai khang sinh c6 phd khang khuan rong dbi vai
vi khuin Gram am va Gram dwong. Vi khuén B1 1a
vi khuén Gram dwong chinh vi thé chiing déu nhay
v6i hau hét khang sinh c¢6 phd khang khuén rong va
mot sé khang sinh chu yéu tac dung trén vi khuén
Gram am nhu amoxicillin, ampicillin, kanamycin
v6i vong khang tir 14 mm dén 40 mm. Trai lai,
khang sinh streptomycin (tac dung trén vi khuan
Gram am) thi B1 khang v&i vong khang khuén nho
hon 14mm.

Bang 6: Thir kha ning nhay cam ciia chiing B1 véi cac loai khang sinh

Loai khang sinh :l?:fnl?l:sll:lg) Két qua Loai khang sinh l\(]l:):agnk(l::;g) Két qua
Amoxicillin 22 mm Nhay Erythromycin 32mm  Nhay
Ampicillin 22 mm Nhay Flor 30mm  Nhay
Cefotaxime 34 mm Nhay Gentamycin 20mm  Nhay
Cephalexin 40 mm Nhay Kanamycin 20mm  Nhay
Ciprofloxacin 30 mm Nhay Neomycin 18mm Trung gian
Colistin 14 mm Trung gian Novobiocin 24mm  Nhay
Doxycycline 25 mm Nhay Streptomycin 9 mm Khang
Tetracyline 19 mm Trung gian Sufamethoxazol/Trimethoprim 23 mm  Nhay

Ghi chii: Tinh nhay va khang dwoc danh gid theo tiéu chudn ciia CLSI (2012)

3.3.2 Kha nang sinh emzyme ngogi bao va
chiu dung pH, do mdn

Kha nang sinh emzyme ngoai bao

Trong hé tiéu hoa tom ciing nhu ngudn nude thai
trong nuoi trong thiy san c6 chira rat nhiéu thanh
phan nhu protein, tinh bot, xenlulose. Chinh vi thé
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ngoai dic tinh d6i khang tdt v&i vi khuin gy bénh
thi cac ching vi sinh vat duoc tuyén chon can co
thém mot sb cac dic tinh sinh enzyme ngoai bao
cling nhu ngudng chiu dung t6t cac diéu kién moi
truong la mot 1gi thé. Dya vao két qua Bang 7 co thé
thdy B1 c6 kha ning tao ra enzyme phan giai tinh
bot, lipid, xenlulose, protein. Bén canh d6, B1 con
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kha nang chiu dugc phd mudi 0,5 - 4% va phd pH

tr5 - 8.

Bang 7: Kha ning sinh enzyme ngoai bao va chiu
dung pH, d¢ muoi cia B1

SV Cic yéu to Kha nang

Cac yéu to oy P
khio sat phin ing
Amylase +

Kha néng sinh Lipase +

enzyme Cellulase +
Protease +

Khao sit dic Do mudi 0,5% - 4%

tinh pH 5-8

4 THAO LUAN

Dua vao bo kit API 50 CHB va API 20E c6 thé
xac dinh chung Bl twong dong 98,6% véi Bacillus
licheniformisi. Mugg et al., 2013 cho rang API c6
thé dwoc ding dinh danh nhém Bacillus spp. dén
mtc loai ngoai trir Bacillus thuringiensis. Hon nira,
dua vao hé théng dinh danh sinh ho4 két hop API 50
CHB va API 20E c6 thé dinh danh 80% céc ching
vi khuén Bacillus dugc phan 1ap (Aruwa et al.,
2015). Trong khi d6, trinh ty gen cia 16S rRNA
cia Bl gidng 100% véi mot s ching thude
Bacillus. Tuy nhién, khi phéan loai t6i loai thi mbi
quan hé B1 chua dugc xac dinh mdt céc rd rang giira
cac chung B. velezensis, B. amyloliquefaciens, B.
licheniformis, B. methylotrophicus va B. subtilis.
Diéu nay c6 thé thdy duoc dwa vao phan tich chudi
trinh ty gen 16 S rRNA dé phan tich cay di truyén
van chua da dé phan biét o rang giita cac loai
Bacillus. Két qua nay ciing tuong dong véi két qua
trude day cua Aisuo ef al. (2014). Chinh vi thé, can
¢6 nhiéu nghién ctru trong linh vyc nay, dac biét la
giai trinh tu gyrB (La Duc ef al., 2004) dé co thé
tach biét dugc mot s loai trong gidng Bacillus.

DPé lya chon probiotic thi cac chung lya chon
phai ¢6 kha ndng nhay voi khang sinh béi vi th
nhét, néu dic tinh khang khang sinh ndm trén yéu t&
di truyén di dong nhu plasmid thi dic tinh nay 14 6 hai
do n6 ¢ thé duogc di truyén cho céc chung vi khuin gy
bénh; thit hai, néu dic tinh nay la ty nhién do gen nam trén
nhiém séc thé quy dinh thi 1a mot diic diém tt vi cac ching
khang khang sinh c6 thé dugc str dung dé duy tri swr co mit
ctia vi khuan trong hé thong tiéu hoa ctia vat chi dang phai
didutri khang sinh (Gueimonode et al.,2013). Theo Lé Hai
Yén va Nguyén Dirc Hién (2016), khi chon loc cac ching
vi khuan lam probiotic thi kha ning sinh enzyme ngoai bao
la mét tiéu chi quan trong bdi vi cac enzyme ngoai bao
dong mot vai tro quan trong trong viéc hd tro tiéu hoa thire
an, giap thirc an d& hap thu, phan hay cac thire an ton dong
trong a0 va vt nudi ting trong tot, bén canh d6 con c6 kha
nang lam sach mdi truong. Trong nghién ciru nay, Bl co
kha ning nhay v6i nhiéu loai khang sinh, kha ning sinh ra
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emzyme ngoai bao vi thé B1 dugc xem 1a ching vi khuan
tiém nang cho céc nghién ciu tiép theo.

Bén canh d6, khao sat kha nang phat trién cua
Bl & cac nong d6 mudi va pH khac nhau cho thiy
B1 phét trién manh & ndng d6 mudi 3% va pH tbi uu
1a 6. Theo Tran Vii Pinh Nguyén va ctv. (2014),
chung Bacillus pumilus B3.10.2 dugc phan lap tu
tom hum bong c6 kha ning sinh truong tt & nong
d6 mudi tir 1 dén 3%. Theo Nguyén Vian Phiic va
Phan Thi Phuong Trang (2014) ching B. subtilis dugc
phan 1ap tir ao tom Bén Tre c6 kha ning chiu dung
duoc d6 mudi tir 0 — 5%, phat trién manh ¢ 0 - 2% va
phat trién & pH tir 5 — 9, phat trién t6i wu & pH 7. Tir d6
cho thiy, B1 c6 tiém ning tmg dung trong nudi nudc
lo, nuéc mian vi ching ¢6 kha niang chiu dugc phd
mudi rong va pH 5 - 8.

Pic tinh d6i khing cua Bl véi V.
parahaemolyticus trong nghién clru nay ciing cho
thdy kha tuong dong véi két qua nghién ciru cua
Balcazar et al. (2007), da phan lap duoc B. subtilis
UTM 126 c6 hoat dong rc ché chdng lai ba ching
V. harveyi, V. alginolyticus va V. parahaemolyticus
phan 1ap tir tdm bi bénh v&i vong khang khuan
khoang 10 - 15 mm. Cling theo mét nghién ctru khac
vao nim 2009 ciia Abdelkarim Mahdhi er al. vé cac
chung B. subtilis va B. coagulans dugc phan lap tu
moi trudng Artemia c6 kha niang ddi khang V.
parahaemolyticus ATCC17802, V. alginolyticus
ATCCI17749 va V. alginolyticus voi vong khang
khuan giao dong tr 12 mm - 20 mm. Theo
Gopalarishnan et al. (2013), ching Bacillus
licheniformis (DABI1) c6 sy d6i khang voi V.
paraheamolyticus voi vong khang khuan 14 - 16
mm sau 24 gio 0. Bén canh d6, Tran Vi Dinh
Nguyén va ctv. (2014) da phan lap va dinh danh
dugc chung Bacillus pumilis ¢6 kha nang d6i khang
voi Vibrio owensii DY05 (tac nhan gay bénh trén
t6m hum bong) bang phwong phap khuéch tan dia
thach v6i duong kinh khang khuan 1a 29 mm. Sy
canh tranh vé chit dinh dudng va viéc tiét ra chat
khang sinh 14 co ché B1 wc ché V. parahaemolyticus
bang phuong phap dong nudi cdy. Ciing twong tu
nhu cac nghién cuu trudc day, Vaseeharan and
Ramasamy (2003) cho rang ndng d6 10° CFU/mL
B. subtilis BT23 s& anh huong dang ké dén su phat
trién cia V. harveyi 10> CFU/mL. Két qua tha
nghiém nudi cay cho thdy, khi nong do B. subtilis
BT23 tang, sy ting trudng cua V. harveyi duoc kiém
soat trong diéu kién in vitro. Purivirojkul et al.
(2007) cho ring B. subtilis BT23 trong diéu tri in
vitro v in vivo ¢6 kha nang trc ché dugc vi khuén V.
harveyi. Bacillus sp. ¢6 kha ning séng trong moi
truong ndm ngay va c6 thé lam giam mat d¢ vi khuan
gay bénh tir 10°xudng 10° CFU/mL trong thoi gian 24
dén 48 gio. Nhu vay, cing voi cac nghién ctru trude
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day thi chung B1 bét dau tir nong do 10° CFU/mL ¢6
kha nang trc ché hoan toan V. parahaemolyticus trong
24 gio khao sat.

5 KET LUAN

Ching B1 dugc dinh danh 1a& Bacilllus
licheniformis c¢6 kha nang déi khang voi V.
parahaemolyticus gy AHPND bang phwong phap
khuéch tan dia v6i duong kinh vong khang khuén 13
15 mm. Bén canh d6, B1 10°, 10%, 107 CFU/mL c¢6
thé e ché hoan toan sy phat trién cia V.
parahaemolyticus & noéng do6 10, 10%, 106, 107
CFU/mL trong 24 gid khao sat. Ngoai ra, B1 con thé
hién nhitng dac tinh c6 lgi trong st dung nhu la
probiotic nhu kha ning sinh enzyme amylase,
lipase, cellulase, protease, kha nang nhay voi khang
sinh cao.

LOI CAM TA

To6i xin chan thanh cam on chuong trinh cong
nghé sinh hoc - B6 Nong Nghiép va Phat Trién
Néng Thon; Trung tim quan tric va bénh thiy san
khu vuc Nam B di tao diéu kién that tot dé chung
t6i co thé thyuc hién dugc cac nghién ciru nay.
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