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Toém tit. Vi khuan lactic (Lactic Acid bacteria — LAB) duoc sit dung lam ché& phdm sinh hoc kich thich tiéu
hoa, mién dich va la lua chon thay thé phu hop cho thuéc khang sinh théng thuong trong hé thong nudi
trong thiy san. Nghién ctru nay xac dinh kha nang d6i khang Vibrio parahaemolyticus va mét s6 dac diém
sinh héa ctia chung Weissella cibaria HNO7 duoc phan lap tir hé tiéu héa ctia tdm chan trang (Litopenaeus
vannamei). Theo d6, chung vi khuan HNO07 ¢ kha ning d6i khang manh véi V. parahaemolyticus K5 véi
duong kinh khang khuén dat 21 mm. Thong qua giai trinh ty gen 165 rRNA, ching t6i xac dinh chung HN07
la Weissella cibaria. Két qua th kha ndng khang khang sinh cho thdy Weissella cibaria HNO7 nhay cam véi
ampicilin va chloramphenicol nhung lai khang cac loai khang sinh thuéc nhém sulfonamides va kanamycin.
Dong thoi, két qua ciing cho thay Weissella cibaria HN0O7 khong lam tan t& bao mau trén moéi trieong Blood
agar chita 5% mau ctru. Vi vay, Weissella cibaria HNO7 1a ching vi khudn an toan va ciing la chiing vi sinh

vat tiém nang dé€ san xuat ché€ phdm sinh hoc ting dung trong phong tri bénh AHPND trén tom chan tré'mg.

T khoa: ddi khang, probiotic, tdm chan trf'ing, Vibrio parahaemolyticus, Weissella cibaria
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Abstract. Lactic acid bacteria (LAB) are used as digestive and immune stimulant probiotics and are suitable
alternatives to conventional antibiotics in aquaculture systems. In this study, we determine the antagonistic
ability of Vibrio parahaemolyticus and some biochemical characteristics of the Weissella cibaria HNO7 strain
isolated from the digestive system of white-leg shrimp (Litopenaeus vannamei). Accordingly, bacterial strain
HNO7 has a strong antagonistic ability against V. parahaemolyticus K5 with an antibacterial diameter of 21
mm. Through sequencing the 165 rRNA gene, we determined that strain HNO7 is Weissella cibaria. The results
of antibiotic resistance tests show that Weissella cibaria HNO7 is sensitive to ampicillin and chloramphenicol
but resistant to sulfonamides and kanamycin antibiotics. At the same time, the results show that Weissella
cibaria HNO7 does not dissolve blood cells on the Blood agar medium containing 5% sheep blood. Therefore,
Weissella cibaria HNO7 is a safe bacterial strain and a potential microorganism to produce probiotics applied

in the prevention and treatment of AHPND on white-leg shrimp.

Keywords: antibacterial activity, probiotic, Vibrio parahaemolyticus, Weissella cibaria, white-leg shrimp

1  DPatvan dé

Tom chén trdng, Litopenaeus vannamei, la mot trong nhitng loai thiiy san dugc nudi chinh
& cac nede Chau A va Chau My Latinh [1]. Tuy nhién, cac bénh truyén nhiém da xuat hién va lay
lan trén toan thé gidi, gay thiét hai vé kinh t& va de doa san xuat luong thwc va nudi trong thuy
san bén virng [2]. Dac biét, bénh hoai ti gan tuy cap tinh (Acute hepatopancreatic necrosis disease
— AHPND) lam tom chét hang loat trong thoi gian rat ngan, gay thiét hai nang né vé kinh té&.
Vibrio parahaemolyticus chira hai gen PirA va PirB ma hda cho protein doc t6 nhi phan PirAB va
duoc xac dinh la tac nhan chinh gay bénh AHPND [3]. D€ quan ly nhitng van dé€ nay, nguoi nudi
tom da thuong xuyén st dung thudc khang sinh dé€ kiém soat V. parahaemolyticus [4]. Tuy nhién,

viéc sit dung khang sinh trén dién rong c6 thé gay ra nhitng hau qua tiéu cwe doi voi stec khoe
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con nguoi, moi treong sinh thai va déc biét la tinh trang khang khang sinh cua vi khuéan do su

ton du cua khang sinh trong san phdm thuy san va mdi treong song cua dong vat thuy san [5].

Ngay nay, viéc st dung ché pham sinh hoc 1a mét chién lwgc thay thé dé giam sw bung
phat dich bénh cho tdom chan tréng [6]. Theo FAO [7], probiotics la "vi sinh vat song, khi dwgc st
dung véi luong thich hop sé mang lai 10i ich stec khoe cho vat chi." Ché phdm sinh hoc c6 kha
nang ngdn ngtra bénh cho tém [8]. M6t s6 chung probiotic da duoc chiing minh 1a ¢6 tac dung
diéu chinh hé vi sinh vat duwong rudt va kha nang chong lai mam bénh cua tom d6i véi vi khuan
gdy bénh [3]. Ngoai ra, ché pham sinh hoc con cai thién sy tang trudng, stiic khoe ctia tom nudi
va chat luong nude cta hé thong nudi tom [9]. Cac chiung probiotic duoc sit dung nhiéu bao gom
vi khuén axit lactic (LAB), Bacillus sp., nam men, v.v. [10]. Trong s6 d6, LAB dugc cht y nhiéu
trong nuodi trong thuy san do tac dung khang khuan manh [11].

Vi khuan axit lactic 1a vi khuan Gram duong, hinh que va thuong dugc tim thay trong cac
thuy viee thuy sinh va ca trong cac ao nudi tom [12]. Viéc lwa chon LAB khong chi nho vao kha
nang d6i khang manh ma con kha nang phat trién caa vi khudn trong niém mac ctia vat chua [13].
Trong nhitng ndm gan day, mot sd nghién ctru cho rang cac vi sinh vat phan 1ap tir duong tiéu
héa phut hop va hiéu qua hon cac chung tir cdc nguon khac vi ching thich nghi t6t voi méi truong
duong tiéu hoa [14]. Theo Sha va cs., viéc b6 sung Enterococcus faecium NRW-2 phan 14p tir duong
rudt cta loai tom nuwong (Fenneropenaeus chinensis) c6 thé e ché thanh cdng sw phat trién ctia V.
harveyi va V. parahaemolyticus ATCC 17802 [12]. Kanjan va cs. da phan lap duoc ching Weissella
cibaria KY10 c6 ngudn goc tir duong tiéu hda ctia tom chan trang khoe manh c6 téc dung khéng
khuan manh chdng lai vi khuan V. parahaemolyticus T.11 gay bénh AHPND 6 tom [15]. Do d6,
phan 1ap va chon loc LAB tir rudt tom 1a moét cach tiép can tiém nang dé€ thu dwoc loi khuan thich
nghi tét. Loai LAB nay duoc st dung nhu mét tac nhan kiém soét sinh hoc hiéu qua véi mue do
tec ché cao d6i véi vi khudn V. parahaemolyticus.

Muc dich ctia nghién cttu nay 1a xac dinh kha nang d6i khang cua LAB phén 1ap tir hé tiéu
hoéa cua tom voi chung V. parahaemolyticus mang gen doc t6 nhi phan. Bén canh d6, chung nay
duoc nghién ctru thém cac ddc diém sinh hoa va tinh an toan d€ xac dinh tiém nang tao ché phdm

sinh hoc ing dung trong nuoi trong thuy san.
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2 Vatliéu va phuwong phap
2.1 Vatliéu

Chuting vi khudn lactic, ky hiéu 1a HNO7 tlt bd swu tap LAB phan 1ap tlr rudt tom chan trang
(L. litopenaeus) tai tinh Thira Thién Hué, dwgc bao quan ¢ —40 °C trong moi treong de Man, Rogosa
va Sharpe (MRS, Merck, Dtic) va bd sung glycerol (25% v/v) [16].

Chung vi khudn V. parahaemolyticus K5 mang hai gen doc t& PirA va PirB duoc xac dinh la
tac nhan gay bénh AHPND trén tom chan tréng nudi tai huyén Phong Dién, tinh Thita Thién Hué&
[17].

2.2 Xac dinh kha nang d6i khang véi V. parahaemolyticus

Chung HNO07 duwgc sang loc kha nang d6i khang voéi chung vi khudn chi thi
V. parahaemolyticus K5 bang phuong phap khuéch tan dia thach cé mot vai diéu chinh nho [18].
Dich huyén phu cua dong chi thi dwgc nhéan sinh khoi va diéu chinh d€ dat méat d6 108 t&’ bao/mL.
50 uL dich nudi cdy duoc cay trai 1én moi treong LB da hap khw trung. Cac giéng voi duwong kinh
6 mm duwoc tao trén trén mat moi treong bé“mg thanh kim loai v6 trung. Vi khuan lactic dwgc nhan
sinh khéi trong 5 mL mdi truong MRS, lac véi t6c dd 180 vong/phut & 30 °C trong mdy lac Innova
4230 Refrigerated Benchtop Incubator Shaker (New Brunswick Scientific, M¥). Sau 24 gio nu6i
cay, mat do té bao duwoc diéu chinh dén mat do 108 t¢ bao/mL va ly tdm vdi tdc do 8.000 vong/phut
trong 15 phtt & 4 °C d€ loai bo t& bao bing may ly tam HERMLE Z 216 MK (HERMLE
Labortechnik, Dttc). 50 uL dung dich sau ly tam duoc cho vao ting giéng trén dia thach da chira
vi khuan chi thi. Mau dwoc t & 4 °C trong 15 phut dén khi dung dich trong giéng khuéch tan déu.
Sau d¢, dia duoc tiép tuc u ¢ 30 °C trong 24 gio va kiém tra duwong kinh vong v6 khuan (zone

diameter of inhibition — ZDI) xuat hién trén bé mat dia.

Mtic d¢ d6i khang duoc danh gid dwa vao ZDI: khong d6i khang khi ZDI = 0 mm; d6i
khang yéu khi 0 < ZDI < 10 mm; d6i khang trung binh khi 11 < ZDI < 14 mm; d6i khang manh khi
ZDI 215 mm [19].

2.3  Dinh danh phan te

Viéc xac dinh phan tt ctia dong phan lap duoc thuc hién béng cach giai trinh ty doan 165
rRNA. Chung vi khuan dwoc nudi cay trong 5 mL mai truong MRS & 30 °C véi toc dd lac 180
vong/phtt trong 18 gio. Sinh khdi t& bao dugc thu bang cach ly tam & tdc d6 8.000 vong/phut
trong 5 phat. DNA tong s8 duoc tach chiét bang cach st dung cetyl trimethyl ammonium
bromide theo Sambrook [20]. Sau khi kiém tra chat lwong bang dién di trén gel agarose 0,8%,
DNA tong s6 duoc stt dung lam khudén mau cho phan ting PCR khuéch dai trinh tu 16S r/RNA
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bang cap moi 27F (5'-AGAGTTTGATCCTGGCTCAG-3") va 1492R
(5'-GGTTACCTTGTTACGACTT-3'). San pham PCR duoc giai trinh ty nucleotide tai cong ty
Firstbase (Malaysia) theo phuiong phép Sanger bang may giai trinh tw gen Applied Biosystems®
Genetic Analyzers. Trinh tu nucleotide duoc so sanh doéi chiéu véi dit liéu trén Genbank. Cay

phat sinh loai dwoc xay dung sit dung phan mém MEGA 11 [21].

24  Kha nang chiu man

Khuan lac vi khudn ttr moi truong MRS agar trén dia Petri duoc cdy chuyén vao 5 mL moi
treong MRS va tién hanh nuoi cdy ¢ 37 °C trong 48 gio. Sinh khoi sau khi nu6i cay duoc thu nhan
bang cach ly tam & tSc d6 5.000 vong/phtt ¢ 4 °C trong 5 phut. Sinh khéi dugc tiép tuc tai huyén
pht trong nuéc mudi sinh ly va diéu chinh d& ODeownm = 1. Sau d96, tiéh hanh phan phdi vao moi
ong Ependoff 100 uL huyén phu va 900 uL mo6i truong MRS bd sung thém NaCl & cac ndong do
0, 5,10, 15 va 20% (w/v). Do ODsoonm tai cac thoi diém 0 va 48 gio i & 37 °C [22].

2,5 Kha nang khang khang sinh

Kha ning khang khéang sinh ctia chuing vi khuan duwoc nghién cttru bang cach nudi khuan
lac trén 5 mL moéi truong MRS c¢6 b6 sung 25, 50, 100, 250, 500 pg-mL- khang sinh
(sulfapiridine, sulfathiazole, sulfamethoxazole, oxytetracyclin hydrochloride va chlotetracyclin
hydrochloride) va d6i chitng khong b6 sung khang sinh ¢ 37 °C trong 24 gio. Mat do té bao duoc
xac dinh béng cach do tai ODeoonm.
2.6  Xac dinh hoat tinh tan mau

Dé danh gia hoat tinh tan mdu, chung phan lap duoc cdy ria trén moi treong Blood agar
chtta 5% mau cttu. Sau d6, dia dwgc 1 6 37 °C trong 24 gio. Hoat tinh tan mau dwgc xac dinh dua
vao vong phan giai tan mau xuat hién xung quanh khuén lac trén moéi treong chira mau ctru [23].
2.7 Xtelysé liéu

MOdi thi nghiém dwoc bd tri 1ap lai ba 1an. S6 liéu thye nghiém duoc xit ly trén phan mém
SPSS 16.0.

3 K&t qua va thao luan
3.1 Thw& nghiém kha ning ddi khang V. parahaemolyticus

Két qua cho thay, chung HN07 c6 kha nang d6i khang manh véi V. parahaemolyticus K5 v6i
duong kinh d6i khang ZDI =21 mm (Hinh 1). Linh va cs. da phan 1ap duoc 51 ching LAB ttt rudt
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Hinh 1. Vong d6i khang V. parahaemolyticus cta ching HNO07

tom chan trang (Penaeus vannamei). Cac chiing nay c6 duong kinh khang V. parahaemolyticus tir 6
dén 18 mm [24]. Kanjan va cs. da phéan lap duoc 106 khudn lac LAB tit hé tiéu hoa tom, trong d6
muoi chung phéan 1ap c6 kha nang e ché d6i v6i V. parahaemolyticus T.11 véi duong kinh khang
khuén 16n hon 15 mm. Trong s6 nay, chung W. cibaria KY10 c6 hoat tinh khang khuan 16n nhat
la 18 mm [15]. Do d6, chuing HNO7 trong nghién cttu nay ¢ kha nang ddi khang manh hon véi

V. parahaemolyticus so véi cac chung LAB phan 1ap ¢ rudt tom trong nghién cttu trudc day.

3.2 DPinh danh phan tw

Chting vi khuan duwoc nudi cay trong 5 mL mdi truong MRS & 30 °C véi toc do lac 180
vong/phtit trong 18 gio. Sau d6, sinh khéi t&' bao dugc thu va tach chiét DNA lam khuén mau dé
khuéch dai trinh ty 16S rRNA. San phdm PCR duoc giai trinh tu nucleotide thong qua cong ty
Firstbase (Malaysia). Trinh tu 16S rRNA ctia chung HN07 duoc so sanh véi cac chung vi khuan
khéc bang phan tich BLAST trong co sé& dit liéu NCBI. Két qua phan tich BLAST cho thay trinh
tw ctia ching nay c6 tinh twong dong cao (100%) véi cac chung W. cibaria khac. Cay phat sinh loai
dua trén trinh tw ctia gen 16S rRNA duwgc trinh bay trén Hinh 2. Chung HN07 dwgc xac dinh la
W. cibaria HNO7 (ma s&: MK990004).
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Weissella cibaria HNO7
Weissella cibaria OUCM1
78 | Weissella cibaria UPMC1238
o Weissella cibaria 3128
Weissella confusa 5620
10?| Weissella confusa RCB327
Weissella paramesenteroides TR7.1.15
[Weissella sp. 24-1
100 |~ Weissella sp. TAR2C13
Weissella sp. MVP06
— Weissella oryzae SG25
100 L— Weissella muntiaci 8 H-2

o —

0.01

Hinh 2. Cay phat sinh loai ctia chting W. cibaria HNO07 va mot s6 loai Weissella khac trén Genbank

3.3 Kha ning chiu man

D¢ danh gid kha nang chiu man, chung W. cibaria HNO7 dugc nudi cdy trong moi treong
MRS bd sung nong d6 mudi 5, 10, 15 va 20%. Két qua cho thady ndng dd mudi cang cao thi ti 1é
sOng ctia chiing nay cang giam (Hinh 3). O néng dd mudi 5%, ti 1é séng 1a 35,23%, nhung & ndng
d6 mudi 20% chi con la 16,82%. Cac chung W. cibaria trong nghién cttu cta Lee va cs. chi c6 kha
nang phat trién ¢ nong dé6 mudi thap khoang 3%, con ¢ ndong d6 mudi cao hon cac chung nay bi
ttc ché” hoan toan [25].
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Hinh 3. Kha ndng chiu mdn ctia W. cibaria HNO7. Cac chir cai khac nhau cho biét sy khac biét
¢ y nghia thong ké véi p < 0,05
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3.4 Kha nang khang khang sinh

Kha néng khang khang sinh ctia chung W. cibaria HN07 dwoc danh gia trén cac loai khang
sinh khac nhau ¢ nong d¢ 25, 50, 100, 250 va 500 pg-mL-1. C4c thir nghiém cho thay chung W.
cibaria HNO7 sinh triedng tot trén moi treong khong cd khang sinh. Bén canh d6, W. cibaria HNO7
phat trién t6t khi c6 sulfapyridine, sulfathiazole, sulfamethoxazole va kanamycin. Trong khi do,
oxytetracycline hydrochloride va chlortetracycline hydrochloride c¢6 kha nang tic ché' W. cibaria
HNO07 6 nong d6 >100 ug-mL-'. Ampicillin va chloramphenicol ttc ché hoan toan W. cibaria HNO7
0 nong do 25 pg-mL- (Bang 1). Trong nghién cttu danh gia tinh an toan ctia probiotic W. cibaria,
chang W. cibaria JW15 thé€ hién kha nang khang manh véi kanamycin va vancomycin trong khi
nhay cam véi ampicillin, chloramphenicol, clindamycin, erythromycin, gentamicin, streptomycin

va tetracycline [26].

3.5 Hoat tinh tan mau

Hemolysin la mét enzyme ddc cua vi khuan gay bénh nhw Bacillus cereus va ¢ hoat tinh
tan mau dé€ phd huy hong cau trong co thé vat chu, ciing nhu ¢6 kha nang gay phu va thiéu mau
[27, 28]. N6i chung, B-hemolysis cé lién quan dén kha nang gay bénh ctia vi sinh vat. Trong nghién
ctru cua chung toi, chung W. cibaria HNO7 khong cho thay hoat tinh tan mau p (Hinh 4). Do d¢,
chuang W. cibaria HNO7 duoc coi la chung an toan. Két qua nay tuwong dong voi cac két qua nghién
ctru trude day: cac chung W. ciabrian CMU va W. cibaria JW15 déu khong thé hién hoat tinh tan

mau trén moi treong bo sung 5% mau ctru [23, 26].

Bang 1. Thir nghiém kha nang khang khang sinh cua W. cibaria HN07

Nong d¢ khang sinh (ug-mL-)

Khang sinh

500 250 100 50 25
Sulfapiridine + + + + +
Sulfathiazole + + + + +
Sulfamethoxazole + + + + +
Oxytetracyclin hydrochloride - - - + +
Chlotetracyclin hydrochloride - - — + +
Ampicilin - - - - —
Kanamycin + + + + +
Chloranphenicol - - - - _

Chil thich: — khéng phat trién; + c6 phét trién
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Hinh 4. Thit nghiém hoat tinh tan mau ctia W. cibaria HNO7 trén méi treong Blood agar

4 Kétluan

Chung vi khudn HNO7 c6 kha nang d6i khang manh véi vi khudn V. parahaemolyticus K5.
Chung nay thudc loai W. cibaria, dwoc dat tén la W. cibaria HNO7, va da duoc dang ky trén
Genbank véi ma s6: MK990004. W. cibaria HNO7 c6 kha nang ton tai & nong dé mudi cao 1én t6i
20%.

W. cibaria HNO7 c6 kha nang khang mot s6 loai khang sinh thudc nhém sulfonamides va
kanamycin. Trong khi d6, no lai nhay cam véi ampicillin va chloramphenicol. W. cibaria HNO7

khong thé hién hoat tinh tan mau  va day la chung vi khuan an toan.

Thong tin tai trg

Nghién cttu nay duoc tai trg tir BO Gido duc va Dao tao thong qua dé tai khoa hoc va cong
nghé cap Bo, ma so: CT-2018-DHH-06, va Dai hoc Hué qua chuwong trinh phat trién nhém nghién
cttu manh Pai hoc Hué, ma s6: NCM.DHH.2020.11.
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