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This study was carried out to determine the Streptococcus agalactiae
015-RIA1 virulence on Nile tilapia (Oreochromis niloticus) of 2
generation growth performance selection. The virulence of bacteria was
assessed through the Serotype, virulence genes, and the lethal dose of
50% (LDsg). The results showed that the 015-RIA1strain characterized
as serotype la, contained 12 virulence genes belonging to 3 clusters
involved in the process of adhesions, invasions, and immune evasions.
This proves that 015-RIA1 strain is as virulence strain. The LDso value
was 2,2 x 10° cfu/ml after 21 days of infection challenge. After 18
hours of infection, mortality started and infected fish indicated clinical
signs such as lethargy, hemorrhage on the skin and base of fins,
exophthalmos (eye protrusion), and cloudy eyes. Bacterial isolation
from infected fish samples after infection was caused by S. agalactiae.
The highest cumulative mortality rate was 71.67% after 8 days of
infection challenge. Meanwhile, in the control group, uninfected fish
showing no clinical signs, no death, and no S. agalactiae was isolated.
These results will be applied to develop molecular markers' relationship
with disease resistance in Nile tilapia of growth performance selection.
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Nghién ctu duoc thyc hién nham xéc dinh doc luc cia vi khuan S.
agalactlae 015-RIAL1 trén ca rd phi van (Oreochromis niloticus) chon
gidng sinh truong nhanh thé hé thir 2. Doc lec cua vi khudn dwoc danh
gi& thdng qua kiéu huyét thanh, gen doc luc va gia tri LDso. Két qua cho
thdy, chung 015-RIA1 dic trung boi kiéu huyét thanh la, mang 12 gen
doc lyc khac nhau thude nhom gen lién quan dén qué trinh bam dinh,
xam nhap va xam nhidm hé mién dich. Diéu nay ching t6 015-RIAL Ia
ching mang doc luc. Gia tri LDsg cia ching 015-RIA1 la 2,2 x 108
cfu/ml sau 21 ngay cam nhidm. Sau 18h cam nhim, c4 thi nghiém bét
dau chét va xuat hién dau hiéu bénh 1y nhu boi khong dinh hudng, xuat
huyét trén da va goc vay, mit bi 16i hoic mo duc. Phan lap lai vi khuan
tir cAc mau ca nhiém bénh sau cam nhiém déu do vi khuén S. agalactiae.
Ty 18 chét tich lily cao nhét 1a 71,67% sau 8 ngay cam nhiém. Trong khi
d6, & cac bé ddi chung, ca khong xuat hién dau hiéu bénh ly, khong bi
chét va khong phan lap dwoc vi khuan S. agalactiae. Két qua nay sg
duoc ung dung dé phét trlen chi thi phan tir lién quan dén kha ning
khéng bénh trén ca rd phi van chon giéng sinh truong nhanh.
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1. Mé dau

Ca r6 phi 1a dbi tuong nudc Ngot quan trong thir 3 trén thé gidi cling nhu ¢ Viét Nam [1], [2].
Trong nhitng nam gén day, dich bénh dang la mdi de doa hang dau cho nghé nudi ca rd phi trén
toan thé gisi. Mot trong s6 do 1a benh xuat huyét do nhom lién cau khuan (Streptococcosis) gay ra
(31, [4]. O Viét Nam, nam 2009, dich bénh gay chét hang loat ca 16 phi thuwong phdm & mét s tinh
mién Bic, véi ty 1& chét 1én dén 86-100% va S. agalactiae (Group B Streptococcus -GBS) dugc coi
Ia thc nhan gay bénh chinh. Dich bénh sau d6 xuat hién hang ndm, khi nhiét d6 ao nudi cao va chat
luong nudc kém [5].

Dac lyc cua GBS duogc danh gia dua trén kiéu huyét thanh, cac gen doc lyc va liéu gay chét
50% (LDso) sau khi cam nhiém gay bénh cho ca [6]-[8]. Péi véi vi khuan GBS, doc luc cua vi
khuan duoc danh gia thdng qua viéc xac dinh 14 gen doc luc chinh; bao gém nhém gen doc luc
lién quan dén qué trinh bam dinh (fosA, fbsB, pavA, Imb va scpB), xam nhap (cylE, cfb, spbl,
hylB, rib va bca) va xam nhiém hé mién dich (bac, scpB, cspA, va pbplA/ponA) [9], [10]. Nhiéu
nghién ctru déu cho thiy, cac dot dich bénh trén ca 1o phi lién quan dén cac chung GBS mang
kiéu huyét thanh la va I11; 100% chang mang kiéu huyét thanh la gay bénh trén c4 rd phi & Trung
Quéc va Pai Loan; & Philippine 83% ching mang kiéu huyét thanh la, 17% Ia Ib; & Brazil 95%
chung mang kiéu huyét thanh ST283/111, 5% chiing mang kiéu huyét thanh ST260/1b; & Thai Lan
56% chang mang kiéu huyét thanh 111, 44% chiing mang kiéu huyét thanh la [71, [8], [11]-[13].

Murc do doc luc cua vi khuan ciing duoc danh gia qua thi nghiém cam nhiém xéc dinh liéu gay
chét LDso trén c4, tuy nhién két qua cam nhiém c6 su khéc biét rat 16n giira céc chung vi khuan,
trén ting loai c& rd phi khac nhau. Két qua xac dinh gié tri LDso cua chung vi khuan S. agalactiae
la va 11l trén ca rd phi van twong tng la 1,58x10° cfu/ca va 2,10x10° cfu/ca [14]. Nguoc lai,
Syuhada va cong su (2020) [13] ghi nhan két qua LDso cua chiung ST7/la va ST283/I11 trén cé rd
phi do tuong tng la 8,7x10% cfu/ml va 6,3x10% cfu/ml, véi muc do doc luc cta chung ST283 it
nhiéu cao hon so véi chung ST7.

Chinh vi vay, chlng t6i thuc hién nghién ctu nay nham xac dinh doc lyc cua vi khuan S.
agalactiae 015-RIA1 qua xac dinh kiéu huyét thanh, gen doc luc va liéu gay chét LDso, phuc vu
chon gidng ca rd phi khang bénh.

2. Vit li¢u va phwong phap nghién ctru
2.1. Vat ligu nghién cizu

Ca thi nghiém: Cé rd phi van chon giéng sinh truong nhanh, thé hé G2, khéi lugng 25-30
g/con, tir Trung tdm chon gidng cé rd phi, Quang Nam (TILACEN), RIA.1. C4 thi nghiém duoc
nudi thuan dudng 5-7 ngay trong bé xi miang 1 m?. Hang ngay duy tri ché do suc khi trong bé
nudi. Cho an thire dn cong nghiép Cargil 35%P, 2 lan/ngay.

Trudce khi thi nghiém kiém tra ngau nhién 3 c4 thé/bé ¢ am tinh vai vi khuan GBS gay bénh
bang phuong phéap Nested PCR [15] trén may PCR Mastercycler (Duc). Thanh phan phan ung
bao gom: 7,5 ul Mastermix 2X (Bioline, My); 0,6 ul méi 10uM moi loai; 1 ul DNA khuén va
H,0 dé ion, véi tong thé tich 15 ul. Chu trinh nhiét nhu sau: 94°C trong 3 phut; sau d6 1 30 chu
ky (94°C trong 30 gidy, 58°C trong 30 gidy, 72°C trong 30 gidy); cudi cling & 72°C trong 3 phut
(PCR1). Chu trinh nhiét cho phan ing PCR2 tuong tu nhu phan irng PCRL1.

Chudn bj vi khudn S. agalactiae: Vi khuan S. agalactiae 015-RIA1 sir dung trong nghién ciu
duoc phan 1ap tai Ha Tinh nam 2016, dugc ding ky trén ngan hang Genbank (NCBI) véi ma sb 1a
OK047709.1. Vi khuan dugc nudi ting sinh trong méi truong dinh dudng (Nutrient broth - NB,
Merck) & 30°C. Sau 24 gio, tién hanh ly tam (7.000 vong/phut trong 5 pht) dich nudi cdy, thu dich
loc vi khuan. Xac dinh mat d6 vi khan bang may do quang phd (budc song 600 nm) va phuong
phép dém khuan lac trén méi truong chon loc Chromagar Strep B (Melab, Viét Nam).

Téach chiét DNA cua ching 015-RIAL: DNA duoc tach chiét tir dich loc vi khuan (mat do 108
cfu/ml) bang kit Exgene tissue SV (GeneAll, Han Quéc), theo huéng dan cua nha san xuat.
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2.2. Phwong phap nghién curu
2.2.1. Xdc dinh kiéu huyét thanh va gen dgc luc cia ching vi khuan S. agalactiae 015-RIAL

Xac dinh kiéu huyét thanh caa vi khuan S. agalactiae 015-RIA1

Kiéu huyét thanh cuaa vi khuan duoc xac dinh bang phan tng multiplex-PCR khuéch dai 4 gen
cps (cpsL, cpsG, cpsJ, cpsl) nhu nghién ctru cua Imperi cung cong su (2010) va Pham Hong Nhat
cung cong sy (2022) [16], [17]. Két qua dugc xac dinh bang dién di trén gel agarose 2%, vdi su
Xuét hién ciia nhiéu bang (2-3 bang) trén ciing mot san pham PCR, tlly vao kiéu serotype khac nhau
(nhu bang 1).

Bang 1. Nam kiéu huyét thanh phé bién gay bénh trén ca ro phi

Gen cps Kich thwéc la b i v 1X
cpsL 688 bp + + + + +
cpsd 621 bp +

cpsd 538bp +

cpsG 352 bp +

cpsG 272 bp + + + +
cpsl 229 bp +

Xac dinh gen doc luc cia vi khuan S. agalactiae 015-RIA1

Xac dinh kiéu huyét thanh cua vi khuan bang phan tng multiplex-PCR khuéch dai 14 gen doc
lyc cua vi khuan S. agalactiae véi to hop cua 3 multiplex ciing nhu thanh phan phan ng va chu
trinh nhiét cua phan tng nhu nghién cttu cua Pham Hong Nhat va cong su (2022) [17]. San pham
PCR duoc kiém tra nhu ndi dung xac dinh kiéu huyét thanh, vai su xuét hién cua 4-5 bang trén
cling mét san pham PCR, tly thudc vao té hop multiplex (nhu bang 2).

Bang 2. Muoi bon gen dic luc chinh cua vi khudn Streptococcus agalactiae

Gen djc luc ciia vi khuan Streptococcus agalactiae

Multiplex 1 Multiplex 2 Multiplex 3
< o m
2 gl el ¥ §] 2T S| g| 2|2 % 2] 2| @
e = © o = 8_8' I| = = - 38 77 = 3

2.2.2. Xac dinh liéu gay chét 50% (LDso) ciia chung vi khudn S. agalactiae 015-RIA1

Baé tri thi nghiém

Thi nghiém duoc tién hanh theo phuong phap Reed and Muench (1938) [18], trong cac bé xi
mang (1m3) s6 lugng 20 con/bé. Thi nghiém gom 4 nghiém thue tuong tng nong do vi khuan
cam nhidm: 10% 10°; 10° va 107 cfu/ml. Thi nghiém cam nhiém bing phuong phap tiém véi liéu
tiém 0,1 ml dich loc vi khuan/ca thé. O nghiém thirc ddi ching, ca duoc tiém 0,1 ml nudc mudi
sinh ly. Mai nghiém thiic ¢6 3 lan lap. Thi nghiém duoc tién hanh trong thoi gian 21 ngay, kiém
tra c& 4 lan/ngay dé theo ddi s6 lwong ca chét (hinh 1). Trong qué trinh thi nghiém duy tri ché do
suc khi.

Phan Idp va xac nhdn lgi vi khudn S. agalactiae

Cé chét sau khi gay cam nhiém duoc phan lap lai bang nudi cdy va dinh danh bang phuong
phap sinh hoc phan tir. Mau md gan, than, lach, ndo cia c& nhiém bénh duoc cay ria trén moi
truong TSA bo sung thém 1,5% NaCl va giit & 28°C trong 24h. Hinh dang vi khuan dugc quan
sat dudi kinh hién vi sau nhuém gram. Mau vi khuan ciing dugc giam dinh theo phuong phap
Nested PCR bang khuéch dai viing gen 16S-23S rRNA dic hiéu cho vi khuan S. agalactiae [17].

Xic dinh liéu gay chét 50% (LDso — Lethal dose 50)

Dua vao sb lugng cé chét ¢ cac nghiém thire dé tinh gia tri LDso theo cong thirc 1:

LDsg = 10%% (1)
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Trong d6: - a: S6 lity thira ma tai d6 vi khuan gay chét ca thip nhat (trén 50%)
- x: Pugc tinh dya vao cong thic: x = (Pa — 50)/(Pa — Pu)
- Pa la ti 1& can trén va Pu la ty 1é can dudi cua ndng do gay chét 50%.

Ca am tinh Caam tinh Caamtinh Caam tinh Ca amtinh
voi GBS voi GBS voi GBS voi GBS voi GBS
107 cfu/ml 106 cfu/ml 105 cfu/ml 10* cfu/ml Déi ching

ug| € 18] diry

Theo dbi trong thoi gian 21 ngay
v Phan lap va xac nhan lai vi khuin S. agalactiae bing phuong phép Nested-PCR
% Tinh LDs
Hinh 1. So do thi nghiém xdc dinh lieu gay chét LDso ciia ching vi khudn S. agalactiae 015-RIA1
3. Két qua nghién ciru va thao luan
3.1. Kiéu huyét thanh va gen dgc luc ciia chiing vi khudn S. agalactiae 015-RIA1L

Két qua kiéu huyét thanh va gen doc luc cua vi khuéan S. agalactiae 015-RIA1 dugc trinh bay
qua hinh 2.

M 1. & M 2 3 4 0O

1000 — 936, 939, 971 bp
— - 729, 750 bp

600, 666 bp

535, 564 bp

425 bp

323 bp

278 bp

MhsB f}sbp pbplA ?;_:tap ﬁ
S o T
oE  seabp || B 323bp || Mib_ 425bp
fhsA  278bp b 152bp || 3cpB  255bp
Hinh 2. Hinh dnk dién di san pham Multiplex-PCR xdc dinh kiéu huyét thanh va gen dgc luc
cua chung vi khuan S. agalactiae 015-RIA1
Giéng 1: San pham Multiplex-PCR kiéu huyét thanh; Gleng 2,3,4: San pham Multiplex-PCR gen déc luc

cua ching 015-RIAL; Giéng (-): Mdu PC dm,; M: Ladder 50bp

Két qua di¢n di san pham Multiplex-PCR & hinh 2 (giéng 1) cho thiy xuat hi¢n 2 vach bang
sdng rd trong tng voi 2 gen cpsL (~ 700bp) va cpsG (~ 250bp). Két qua cho thay chang vi khuan
015-RIA1 mang kiéu huyét thanh Ia. Pay 1a kiéu huyet thanh caa chung vi khuan gay bénh xuat
huyét cha yéu trén ca rd phi nudi; nhu & Trung Qudc, Pai Loan 1a 100%, Philippine 1a 83%, Théi
Lan la 44% [7], [8], [11]-[13]. Trong do, chung vi khuin ST7/Ia gdy ra cac dot dich bénh I6n trén
c& rd phi nudi & Trung Qudc nam 2009-2010, day 1a chiing vi khuan cé doc luc rat cao, ca nhiém
bénh co hién twong viém mang néo [19].

Bén canh do, két qua dién di san phim multiplex-PCR xac dinh gen doc lyc cho thdy, chung
015-RIA1 mang 12 gen doc lec thuoc 3 nhom gen doc luc chinh. S. agalactiae dwoc biét dén la
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vi khuan c6 kha nang xam 14n cao, gay viém nhiém, nhidm tring huyét va tir vong ¢ vat cha. Co
ché doc luc cua vi khuan thong qua ba budc lién tiép nhu sau: (i) bam dinh va x4m 14n trén bé
mat vat cha, (ii) xam lan qua cac té bao biéu mé va (iii) trén tranh mién dich dé thoét khoi kha
nang mién dich ciia vat chi. Tir cac bo gen tham chiéu cia S. agalactiae, ngudi ta dé xuat rang c6
ba cum gen doc lyc cua vi khuan [10]. Nhdm gen thi nhat, nhém gen bam dinh, thuc day su bam
dinh cuia vi khuan véi bé mat té bao chu; vi du, cac protein lién két véi fibrinogen cho phép vi
khuan lién két véi cac té bao biéu md va protein ngoai bao [20]. Nhém thir hai, xam l4n, 1a nhirng
yéu té cho phép vi khuan két dinh vuot qua niém mac va hang rao mau ndo [21]. Nhom yéu t6
doc luc cudi cung, xam nhiém hé mién dich; vi du, CspA (Protease serine) tham gia vao qua trinh
phan cit fibrinogen, phan hay chemokine va bao vé vi khuan khoi qué trinh thuc bao cua vat cha
[22], [23]. Trong nghién ctu cua ching tdi, hd so gen doc lyc cua 015-RIAL 1a fosA*, fbsB*,
pavA*, Imb, scpB, cylE*, cfb*, spb1*, hylB*, rib*, bca*, bac*, cspA* va pbplA/ponA*; thiéu gen
Imb (~ 150 bp) & nhém Multiplex 11 va gen scpB (~ 250 bp) & nhém Multiplex I11. Hb so kiéu
gen doc lyc cia chung 015-RIA1L trong nghién ciru nay tuong Gng voi cac ching vi khuan gay
bénh trén ca rd phi ¢ Trung Québc, Thai Lan va Philippine [7], [8], [11].

Két qua cho thay chung 015-RIA1 1a chang vi khuan la, chira 12 gen doc luc chinh, trong
g véi nhitng chung gay bénh cho ca rd phi & nhiéu qudc gia. Pidu nay cho thy rang 015-RIA1
la ching mang doc luc.

3.2. Két qud xdc dinh liéu LDso ciia vi khudn S. agalactiae 015-RIA1

Két qud tai phan lap lgi vi khudn S. agalactiae sau khi cam nhiém

Sau cam nhiém voi chung 015-RIA1, c& xuét hién cac ddu hiéu 1am sang, ddu hiéu bénh ly
dién hinh ciia bénh xuét huyét nhu ca boi 1o do ¢ tang mat hodc xoay tron mat phuong huéng,
mat 15i hodc duc (hinh 3A B); xuat huyet ¢ vay nguc, vay bung, mang tai nhat, bung truong to
(hinh 3C); gan, than, 1a lach sung huyét va mém nhiin, xoang bung chua nhiéu dich (hinh 3D).
Dau hiéu c& nhiém bénh trong nghién ciru ndy twong dong voi két qua nghién cau bénh Iy ¢ ¢ ro
phi bi bénh do GBS trong diéu kién ao nudi thwong pham [24], [25] va trong diéu kién gay cam
nhiém thi nghiém [26], [27].

Hinh 3. Ddu hiéu bénh Iy cia ca rd phi sau cam nhiém Hinh 4. Hinh dang khuan lac va vi khuan

vi khudn S. agalactiae 015-RIA1 S. agalactiae 015-RIAL
(A: ca bj 16 mat; B: ca bj duc mat; C: gan, thén cé bj (A: Hinh thai khuan lac moc trén TSA,
sung nhin; D: ca bi xuat huyét ¢ vay, mang) B: Hinh thdi vi khuan nhugm gram)

Ket qua phan 1ap lai vi khuan GBS tir mau c& nhiém bénh dugc thé hién ¢ hinh 4. Két qua
nuoi cdy vi khuén trén moéi truong TSA cho thay, hinh thanh nhing khuan lac 16i, ria nhin, mau
tring duc, duong kinh 1 mm (Hinh 4A). Bén canh d6, vi khuan phan lap duoc xac dinh 1 vi
khuan Gram (+), c6 dang cau khuan, két néi vai nhau thanh dang chudi dai, bat mau tim xanh cua
thuc nhuom Crystal Violet (Hinh 4B).
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Dinh danh loai vi khuan bang phuong phap sinh hoc phan tir duoc thé hién qua hinh 5.
Tén loai vi khuan dugc kiém chang lai theo quy trinh cia Berridge va cong sy (2001) [17]
bang phuong phap Nested PCR, khuéch dai ving gen 165-23S rRNA ddc hi¢u cho vi khuan
GBS. Két qua dién di san pham PCR cho thdy, san pham PCR & mau vi khuan phan lap duoc
Xuat hién vach bang (~ 200bp) trung khop véi d6i ching dwong; trong khi mau déi ching am
khong xuat hién vach bang DNA (Hinh 5). Nhu vay, viéc tai phan lap lai vi khuan di xac dinh tac
nhan gay tir vong cé trong thi nghiém 1a vi khuan S. agalactiae.

M 1 2 3 O &

8

2000

1000
800
600

400
300

T 1é chiét tich Liiy (%)

200 (~200bp)
100 T T T A A T A A A A AT A A A A A AT
12 3 45 6 7 & % 10111213 14151617 13 13 20 21
Ngiy sau cim nhiém (ngay)
—— 104 cfufm| —m— 105 fujml 1076 ciufml —s— 1047 cdufml B4 chitng
Hinh 5. Hinh ank dién di san phdm Nested PCR ~ Hinh 6. Ty I¢ chét rich lity ciia ca r6 phi van sau
Khuéeh dai ving gen 16S-23S rRNA vi khudn S. cam nhiem vi khuan S. agalactiae 015-RIA1

agalactiae trén gel agarose 2%

Gpi chu: Giéng 1,2,3:’Mdu ca nhiém’bénh cam
nhiem S. agalactiae; Gieng (-): Mau doi chiing am;

Gieng (+): Mau doi chiing dwong chung chuan

ATCC 13813; Gieng M: Ladder 50bp

Két qud xdc dinh lidu LDs, ciia vi khudn S. agalactiae 015-RIA1

Két qua thi nghiém xac dinh liéu LDso ciia chung 015-RIA1 duoc trinh bay qua hinh 6.

Sau khi cam nhidm, ty 18 tir vong duoc quan sat thdy & tit ca cac nghiém thic thi nghiém &
ngay tha nhat va ngay tht hai, ca thé chét dau tién duoc ghi nhan sau 18h cam nhiém; trong khi
nghiém thace d6i chitng khong xuat hién ca chét. Ty 1é tir vong tich lity cao nhat sau 8 ngay cam
nhiém (71,67% & liéu tiém 107 cfu/ml). Liéu LDso ctia ching 015-RIA1 trén cé& rd phi van chon
gidng sinh trudng da xac dinh dugc 12 1x 1083 cfu/ml (~ 2,2 x108 cfu/ml) sau 21 ngay thir thach.

Két qua nghién ciru xac dinh liéu gy chét LDso cua chung i twong duong véi nghién cau
truge ddy cua He va cong su (2018) véi lidu gay chét LDso 1a 7,7x108 cfu/ml [28]. Nong do gay
chét cua vi khuan tiy thudéc vao sy man cam cua tirng loai ca, dong ca khac nhau [29]. Trong
nghién ciru cua Harbi (1996) [30] da xac dinh LDso & ca rd phi van 1a 9,2x107 cfu/ml, & ¢4 rd phi
xanh (O. aureus) la 2x107 cfu/ml va & ca r6 phi den (O. mossambicus) la 2,8 x 10° cfu/ml. Bén
canh do, lidu gay chét LDso ¢ su khac nhau gitra cac giai doan phét trién cua ca. Liéu LDso cua
vi khuan S. agalactiae trén c4 ro phi truong thanh 1a 2, 3884x107 [31]; trong khi ca r6 phi gidng
nho hon 209 c6 khd néng khang véi vi khuan GBS, s& khdng bi nhiém bénh khi cam nhiém [32].

Xac dinh lidu gay chét LDs cua vi khuén S. agalactiae 14 co s cho nghién cau chon glong ca
rd phi khang bénh. Két qua nghién ciu nay s& duoc ung dung dé cam nhidm vi khuan S.
agalactiae trén cé rd phi van; so sanh su sai khac giira hai nhém (séng/chét sau cam nhiém) nham
xéc dinh cac chi thi SNP/microsatellite tiém ning lién quan dén kha niang khang bénh trén cé ro
phi van. Nhiéu nghién ciru ciing di wng dung thanh cong trong nghién ciru chon gidng va phat
trién chi thi phan tir lién quan dén kha ning khang bénh do vi khuan S. agalactiae trén ca ro phi
van. Nghién ctiu phét trién chi thi SNPs lién két voi gen MCP-8 va dua-1 véi kha ning khang
bénh do S. agalactiae trén c& ro phi van [33]. Trong chon giéng cé rd phi khang bénh do S.
agalactiae ¢ Philippine, nhém nghién ctru da (ng dung thanh cong liéu LDso sau 96h (1x10°
cfu/ml) vao chon tao cé ro phi khang bénh [34].

4. Két luan
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Nghién ciru da xac dinh doc luc cua vi khudn S. agalactiae 015-RIA1, day la ching co doc
luc chira 12 gen doc luc va kiéu huyét thanh la. Liéu gay chét LDso duge xac dinh 1a 2,2 x10°
cfu/ml sau 21 ngay thtr thach. Day 1a chung vi khuan pht hop cho nghién ctiu kha ning khéng
bénh trén cé rd phi van.

Loi cam on

Nghién ciru nay dwoc tai trg boi Quy Phat trien khoa hoc va cong nghé Qudc gia
(NAFOSTED) trong dé tai ma s 08/2019/TN.
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