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Tom tat
8 chung virut gdy bénh hoai tir than kinh (NNV) duoc st dung dé nghién ctru kha ning
gdy bénh va gay dap tmg mién dich trén ca mi nuodi & Viét Nam. Cac chung virut nay cé doc luc
khac nhau khi danh gia mirc do gay bénh trén té bao man cam va cad mu con, voi gia tri TCIDso
dat tir 10%7-10%°, LDsp dat tir 10°-107°. Trong d6 4 chung NNV ky hiéu QN 02, QN 05, QN
07, KH 05 dé dugc xac dinh c6 doc luc manh, gay chét 100% ca sau 3 ngay gy nhiém. Panh gia
kha ning gdy mién dich cua cac chung virut ndy da xac dinh dugc ching KH 05 c6 tinh dai dién
khang nguyén cao nht, chung nay bi bat hoat bai formalin 0,3%. NNV KH 05 duogc nhii hoa
bang Montanide ISA 70 c6 thé tao khang thé trung hoa v6i NNV cudng doc ¢ ngay thir 15 trén
tho va khang thé bao ho trén ca 1a 80- 85% & ngay thir 20 sau khi gy mién dich. Két qua nay la
co s& dé san xuat vacxin phong bénh hoai tir than kinh.
Tir khéa: Cému, Virut gay bénh hoai tir than kinh (NNV), TCIDsg, LDso, Khang thé trung
hoa, Khang thé bao ho
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Summary
Eight strains of Nervous Necrosis Virut (NNV) were used to study on pathogenecity and
inducing immune response in grouper being cultured in Vietnam. These virus strains having
different virulences obtained through assessment of pathogenous levels in susceptible cells and
grouper fry/fingerlings, with index TCIDs, reached from 10’ to 10, index LDs, reached from
10"** to 107", Of which, four NNV strains namely QN 02, QN 05, QN 07, KH 05 were
determined to have high virulence, causing 100 % groupers died after 3 post infection. Evaluation
of inducing immune response of these virus strains was determined that KH 05 virus strain was
highest antigen representative. This virus strain was inactivated by formalin 0.3 %, NNV KH 05
was emulsified by Montanide ISA 70 that could generate antibody, neutralized with high
virulence NNV at day 15" in rabbits and antibody protected 80 — 85 % in groupers at day 20"
after inducing immunity. This result could be used as basis for producing vaccine against VNN
disease.
Key words: Grouper, Nervous Necrosis Virus (NNV), TCIDsy LDsp, neutralizing antibody,
Protective antibody
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I. Diit van dé

Bénh hoai tir than kinh (Viral Nervous necrosis-VNN) do Nervous Necrosis Virut- NNV [
bénh cip tinh, xuat hién trén 22 loai c4, trong d6 co cac loai: c& ma (Epinephelus sp.), c& chinh
(Anguilla anguilla), ca chém (Lates calcarifer), ca gio (Racycentron canadum). Bénh chu yéu
trén ca giéng, gay ty 18 chét c6 thé 1én dén 90 — 100%. O Viét Nam, virut ndy di dugc phat hién
thdy trén c4 mé ngoai tu nhién va ca chinh nudc ngot [1,2].

Hau hét nhiing nghién ctu vé VNN déu cho thiy: mé dich cia NNV 1a hé than kinh trung
uong (gom ndo va tuy song) va vong mac [5]. Virut nay giy hoai tir cac noron than kinh dan dén
nhiing bleu hién bét thudng nhu boi khong dinh hudng, cha yéu theo hinh trén dc hodc lao thing,
nhanh vé phia truée [4].

Hién tai, viéc phong bénh hoai tur than kinh dugc thyc hién theo 2 hudng: Loai trir con
gidng mang mam bénh va st dung vacxin [3]. Nghién ctru ndy duoc thyc hién nham muyc dich
x4c dinh kha ning gay dap tng mién dich cia NNV trén ca mu dé 1am co so cho san xuat vacxin
sau hay.

I1. Doi twgng va phuwong phap nghién ciru
2.1. P6i twong

8 chung NNV ky hi¢u la QN 02, QN 05, QN 07, HP 11, Nb 01, Nb 11, KH 05, KH 09
phan 1ap duogc tir ca& mi méc bénh hoai tir than kinh (VNN) thu thap tir cac ving bién Quang
Ninh, Hai Phong, Nam DPinh, Khanh Hoa.
2.2 Phwong phap nghién ciu
2.2.1 Nuéi cdy virut trén té bao

NNV duge nudi bang té bao GS 1 (grouper spleen). Trudc khi st dung, té bao dugc hoat
hoa trong chai nudi cdy v6i moi truong Leibovitz’s L-15 (L 15) ¢6 bd xung 10% huyet thanh bao
thai bé (FCS). Té bao dugc nudi trong tii 4m & nhiét d6 27°C, 5% CO, trong 2 ngay dé dat mat do
10° té bao/ml.

Mau NNV dugc 1ay nhiém trén t& bao GS 01 di hoat héa. Chai d6i chimg chi c6 té bao GS
va moi truong L-15 ¢6 bo sung 10% FCS.

Theo dbi hidu tmg huy hoai té bao (CPE-cytopathic effect) mdi ngay. Khi CPE dat khoang
90-95% thu dich virut khoi chai nudi ciy roi ly tam thu dich ndi c6 chira virut.

2.2.2. Chudn dé virut
* TCIDsp
Chuén d6 virut dugc thuc hién trén dia nhyua 96 giéng nudi té bao GS 1.

Dich virut duoc tién hanh pha lodng theo hé s 10 trong mdi truong Hank’s 10i bd sung vao
cac giéng té bao. Virut dugc hap phu vao té bao trong 2 gio. Tiép tuc nudi té bao bang Leibovitz’s
L-15 c6 10% FCS.

Quan sat hién CPE trong vong 5 ngay dé xac dinh TCIDsp theo phuong phap ctia Reed va
Muench.

* LDso

Ca mi con co kich thuée 1,5 cm duoc chia thanh 8 16, mdi 16 30 con giy nhiém véi 8
chang VNN phan l4p duoc tir cac ving bién Quang Ninh, Hai Phong, Nam Dinh, Khanh Hoa,
Binh Thuén. L6 d6i chimg duoc tiém Leibovitz’s L-15 10%.

+Phuong phap gay nhidm: Dich virut dugc pha lodng theo hé sé 10 trong méi trudng
Leibovitz’s L-15 rdi tiém 0,1ml/con.



+ Vi tri tiém: Dudi gdc vay dudi.

+ Thoi gian theo doi ca: bét dau tir 6 gio dén 15 ngay sau khi gay nhiém.

Sau tiém truyén, quan sat cac biéu hién 1am sang, ty 1 chét, kiém tra gen mé héa khang
nguyén bé mit.

LDsg dugc tinh dua theo phuong phap cua Reed va Muench (1938).
2.2.3. Phwong phdp gdy bt hoat virut

NNV dugc bat hoat boi formalin véi 3 ndng do: 0,1%; 0,3%; 0,5% & nhiét do 37°C trong
12h. Sau 12h trung hoa formalin béng sodium phosphate, thuc hién lic dich lién tuc trong 24 gio.
2.2.4. Phwong phdp RT-PCR

ARN tong s6 ciia NNV dugce tach bang kit RNA extraction (Qiagen). ADN b sung
dugc tao thanh tir phan tng RT- PCR véi bo kit RT-PCR (Invitrogen) va cip mdi PCR F1
—R3 [4] (5’-GGATTTGGACGTGCGACCAA-3’; 5’-CGAGTCAACACGGGTGAAGA-
3°) (Invitrogen). Phan tmg duoc thuc hién v6i 30 chu ky theo cac chu trinh nhiét: 90°C/5
pht, 55°C/45 giay, 72°C/1 phit. Sau d6, phan ung duoc tiép tuc & 72°C/10 pht.
2.2.5. Phwong phép ELISA truc tiép

Phan tng duoc thuc hién véi khang thé pha lodng trong dung dich dém carbonate, mdi
giéng phii 100p] rdi & qua dém & nhiét do 4°C; Dich khéng nguyén pha loang theo ty 1&¢ 1/400
trong PBS, u & nhiét d6 37°C/ 1 gio; Goat anti-rabbit IgG HRPO (Sigma) pha lodng 1/10.000, i &
nhiét dd phong trong 45 phut; co chat sinh mau TMB u trong 15 phat & 37°C va dung phan tng
bang H,SO4 1M. Doc két qua phan tng trén may doc dia ELISA, budc séng 450nm.

I11. Két qua nghién ciru
3.1 Nghién ciru kha ning giy nhiém ciia NNV
3.1.1 Xdc dinh liéu TCIDs; cia NNV trén té bao min cam
Liéu TCIDs, cua 8 chung NNV thi nghiém dugc x4c dinh dya trén muc do huy hoai té bao
GS 1 sau 5 ngay gay nhiém Két qua trinh bay trong bang 1.

Bing 1. Két qua gdy nhiém virut trén té bao GS 01

CPE theo cac d¢ pha loang virut (%)
Ky hiéu

STT x
mau

TCIDs
10 | 102 | 10% | 10% | 10° | 10% | 107 | 10® | 10°

QN02 [100 [100 |98 85 [80 |70 50 25 |10 |[10°°

QNO05 | 100 100 | 95 80 70 60 48 25 10 10°°

HP11 |70 70 60 50 35 20 5 + + 1037

1
2
6 |[QNO7 |[100 100 |95 80 |70 |60 48 25 [10 |107°°
8
9

NDbO01 |100 100 |95 80 70 60 48 25 10 108

12 [ND11 |95 95 80 75 60 52 35 20 5 10°°

17 | KHO05 | 100 100 | 95 80 70 60 48 25 10 10°°

19 |[KH09 |60 60 50 40 15 5 + - - 107

25 |[HP11 |55 55 50 30 15 5 + - - 1027




3.1.2. Két qud xdc dinh liéu gdy chét va gdy nhiém 50% (LDsy) trén ca mu

8 chung virut phan 1ap duoc tir cidc ving bién Quang Ninh, Hai Phong, Nam Dinh,
Khanh Hoa dugc sir dung dé gay nhiém trén ca mu c6 kich thude 1,5cm. Theo di ty 18 c4
chét c6 biéu hién 14m sang ctia bénh hoai tir than kinh & cac 16 thi nghiém trong 15 ngay
ddng thoi xac dinh gen ma hoa khang nguyén ciia NNV dé khang dinh su ¢6 mit cta virut
trong cac mau ca chét. Két qua thi nghiém duoc trinh bay trong bang 2.



Bing 2: Két qud gdy nhiém NNV trén c& mU con

Ky

Ty 1é chét cong don sau 15 ngay (%) theo cdc dg pha lodng

STT hiéu virut LD Gen T2
X 50

mau

(n=30) | 10" | 10* | 10° | 10* | 10° | 10° | 107 | 10° | 10° 0" | 10% | 10° | 10* [10° | 10° | 107 | 10° | 10°
1 QNO02 [ 100 |[100 |[100 [100 |80 |60 |53,3|133 [13,3|10°%% | + + + + + + + + +
2 QNO5 [ 100 |[100 |[100 [93,3[93,3|80 |66,7|533 [333[107 | + + + + + + + + +
3 QNO7 [ 100 [100 [100 [80 |80 [733|60 |[46,7 [40 [107° | + + + + + + + + +
4 Nb 01 [ 100 | 100 | 100 |[93,3|66,7|53,3|30 |266 |133|10°° | + + + + + + + + +
5 Nb 11 [ 100 | 100 | 100 |86,7 | 86,7 66,7 533|30 |15 |[10°° | + + + + + + + + +
6 KHO05 [ 100 | 100 | 100 |73,3 |66,7|53,3|533|133 [13,3|10%* | + + + + + + + + +
7 KH09 [80 |80 [533[266 13367 |67 |0 0 10%° | + + + + + + + + +
8 HP11 [ 66,7 | 53,3 [30 [13,3[6,7 |67 |67 |0 0 10 | + + + + + + + + +
9 bC 0 0 0 0 0 0 0 0 0 nd - - - - - - - - -

Ghi cha: nd: khong tinh toan, gen T2: gen ma hoa khdng nguyén ciia NNV [4] +: duong tinh voi gen T2, -: dm tinh voi gen T2,

BC: tiem Leibovitz’s L-15




8 ching NNV tiép tuc dugc gay nhiém cho ca ma con véi liéu LDsy dé danh
gia doc luc cua virut thong qua mtrc d6 giy chét ca tai cac thoi diém theo ddi thi
nghiém. Cac mau ca chét c6 biéu hién cta bénh hoai tir than kinh duogc gidm dinh
dong thoi gen T2.

Bdng 3. Két qud gdy nhiém cd mu con véi cdc chiing NNV da phén lip

£ Ty I¢ chét tich lily (%) theo thoi gian gdy nhiém
) gBh‘; n Z =ﬂ;10 ) | LDw ) Gen T2
; 24 36 72 96 120
QN 02 107 13,3 46,7 100 +
QN 05 107 23,3 63,3 100 +
QN 07 107° 26,7 50 100 +
ND 01 10°° 16,7 23,3 40 56,7 73,3 +
ND 11 10°%° 23,3 43,3 63,3 83,3 100 +
KH 05 10°° 30 36,7 100 +
KH 09 10° 10 16,7 33 40 75 +
HP 11 10+° 3,3 133 | 30 46,7 72 +
DOI(‘;};‘% am | nd 0 0 0 667 | 667 .

K&t qua trinh bay trong bang 3 cho thdy, & 16 doi chimg am, 1 ca bi chét khi
duoc tiém Leibovits L15 10%, ty 1& chét cong don sau 120 gio 1a 6,67%, kiém tra
gen T2 cho két qua am tinh.

CO 4/8 ching gay chét 100% cé ¢ thoi diém 72 gio 1a cac ching QN 02, QN
05, QN 07 va KH 05, 1 ching gay chét 100% ca ¢ thoi diém 120 gio 1a NP 11, 3
chung gy chi gdy chét 72-75% ca ¢ thoi diém 120 gio 1a cac chung NP 01, KH
09, HP 11. Nhu vay, 4 ching ky hi¢u QN 02, QN 05 QN 07 va KH 05 c6 doc luc
manh hon cac chung con lai, cic ching nay dugc st dung trong phan Ung trung
hoa dé kiém tra khang thé ¢ dong vat thi nghiém dugc tiém NNV,

3.2. Nghién ctru kha niing giy dap wng mién dich ciia NNV
3.2.1. Két qud nghién ciru khd néing gdy ddp irng mién dich ciia NNV trén thé

8 chung NNV phan 1ap duogc trén ca mu ¢ cac tinh Quang Ninh, Hai
Phong, Nam Pinh va Khanh Hoa dugc sir dung dé gdy dap tng mién dich trén tho
nham 2 muc dich: i) lya chon dugc ching dai dién khang nguyén, ii) danh gia kha
ning trung hoa virut cudng ddc ciia khang thé thu duoc.

3.2.1.1. Két qua lya chon ching NNV dai dién khéng nguyén

Chung dai dién khang nguyén 1a ching phai dat it nhét 2 tiéu chi: i) c6 kha
nang kich thich sinh dap ‘g mién dich nhanh, manh nhét, ii) khang thé sinh ra boi
chung nay phai nhan biét dugc nhiéu chung virut NNV khac nhau.

Pé lua chon duoc chung nay, ching t6i da tiém NNV vao tho thi nghiém
v6i 2 1an nhic lai ¢ cac ngay thr 7 va 15. Theo ddi bién dong hiéu gia khang thé
trén tho bang phan tmg ELISA. Két qua thi nghiém duoc trinh bay trong dd thi 1.
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Dé thi 1. Bién dong khdng thé trong mdu thé dwec tiém NNV (ELISA ODaso)
Két qua trong dd thi cho thdy chung KH 05, KH 09, QN 07 c6 kha ning giy
dap tng mién dich nhanh va manh hon ca trén thé thi nghiém, cac ching con lai
gdy dap tng cham va kém hon. Do d6, khang thé cua 3 chung KH 05, KH 09, QN
07 dugc lua chon dé kiém tra kha nang nhén biét chéo véi cac chung virut gay
bénh hoai tir than kinh khac nhau nham tim ra mau khang thé nhan biét nhleu
ching NNV nhét . Thi nghiém nay dugc thyc hién boi phan ung ELISA tryc tiép.

Két qua trinh bay trong bang 4.
Bing 4. Két qua kiém tra kha néng phat hién chéo cdc chiing NNV ciia
khang thé dic hiéu véi 3 chiing KH 05, KH 09, ON 07 (ELISA OD;50=1,2)

Khang the
Chiing ViFu KH 05 KH 09 QN 07
KH 05 + + -
KH 09 + + -
QN 07 + + +
QN 02 + n +
QN 05 + + +
ND 01 + + +
ND 11 + + +
HP 11 + + +

Két qua phan ung ELISA truc tiép cho théy, khang thé dac hi¢u vdi hai
chung KH 05 va KH 09 c¢6 kha nang gy phan tng chéo vdi 7 chung con lai, trong
khi d6 khang thé ctia ching QN 07 lai khong phat hién dugce 2 ching NNV phan
lap duoc tai Khanh Hoa. C6 thé chung QN 07 thudc phan typ khac cia NNV.

Tur két qua ¢ bang 2 va biéu dd 1, chung KH 05 dugc chung toi Iya chon
lam chung dai dién khang nguyén vi chung nay dat dugc 2 ti€u chi: c6 kha nang
kich thich sinh d4p mg mién dich nhanh, manh nhat va khang thé sinh ra boi KH
05 nhan biét duoc nhiéu chung virut NNV khéc nhau.

NNV KH 05 dugc bit hoat bai formalin & céac néng do: 0,1%; 0,3% va
0,5%. Sau 5 ngay bat hoat va trung hoa boi sodium phosphate, virut dugc tiém
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truyén tré lai trén ca mu dé danh gia muc do bat hoat. Két qua thi nghi¢m thu duogc
trinh bay trong bang 5:.
Bdng 5. Két qua danh gia mirc dp bat hoat cia NNV ¢ cdc nong dj formalin

Néng dé £ . 3 . A Lo 2 :
. So A aa Biéu hién ca tiém truyén virut sau
Formalin ~ | Liéu tiém RS . Gen T2
(%) con/l6 khi xur Iy bang formalin

Boi khong dinh hudng trong 3
0,1% 15 0,1ml/con | ngay dau, sau d6 boi ding, bo an;
100% 16 ca bi chét sau 7 ngay

Ca binh thudng, khong c6 biéu

0,
0,3% 15 0,1ml/con hién dac biat

C4 binh thuong, khong c6 biéu
hién dac biét -

Két qua thi nghiém cho thay, 100% c4 chét sau 7 ngay tiém truyén dich virut duoc xu 1y
formalin 0,1%, cho két qua dwong tinh v&i gen T2. Nhu vay, nong d6 formalin 0,1% khong gay
bét hoat hoan toan dbi véi chung NNV KH 05.

O hai 16 virut duge xir Iy formalin 0,3% va 0,5% chung toi khong phat hién ca chét ciing
nhu cic triéu ching cta bénh hoai tir thin kinh. Bang phan tung RT-PCR, doan gen T2 ciing
khong dugc phat hién trén ca gay nhiém. Nhu vy hai nong d6 nay da bat hoat hoan toan chung
NNV KH 05.

Tir két qua trén cho phép chung tdi xac dinh rang, nong d6 formalin 0,3% thich hop dé
bét hoat virut, phuc vu gdy mién dich cho cé thi nghiém.

0,5% 15 0,1ml/con

3.2.1.2. Két qua danh gid kha néing trung hoa NNV cwong dic ciia khang thé thu dwoc trén tho
Phan tng trung hoa dugc thuc hién vaoi 3 ching virut cuong doc ky hiéu 1a QN 02, QN
05 va QN 07 va khang thé thu duoc tir tho gy mién dich v6i chung KH 05. Pinh ky thu huyét
thanh ctia thé dé 1am phan tng trung hoa véi 03 chung virut NNV cudng doc. Cac mau khang thé
VA virut duoc  trong 6 gid, 37°C roi tiém trd lai cA mu sach bénh. Theo ddi c4 trong 3 ngay, két
qua trung hoa virut duoc danh gia bang ty 1é cac nhiém bénh va chét duoc trinh bay trong bang 6.
Bing 6. Két qud trung hoa cdc chiing NNV cwong dpc ciia khdng thé khang NNV KH 05

Tén | Ty 16 cd méc bénh/ chét Neay thu huyét thanh
7 0,
ching (%) do | d7 | di5 | d21 | d35 | da5 | deo
ONoz | TV 16 ci méc bénh (%) 100 | 100 | 20 | 5 0 0o | o
(0=20) | Ty 18 c4 chét (%) 100 | 100 | © 0 0 0 0
Ty 18 c4 méc bénh (%) 100 | 100 | 25 | 10 | O 0o | o
QN 05
(0=20) | Ty 1a c4 chét (%) 100 | 75 0 0 0 0 0
ONO7 | T¥ 16 cd mic bénh (%) 100 | 100 | 35 | 5 0 0o | o
(n=20) . 2
Ty 1€ cé chét (%) 100 90 5 0 0 0 0

Ghi chu: d: ngay thu huyét thanh tho
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S liéu trong bang 6 cho thdy, khang thé trung hoa ¢ tho dugc sinh ra tir ngdy thi
35 sau khi gay mién dich bang NNV, 100% ca duoc tiém dich virut trung hoa khong bi
chét v6i tridu chimg cta bénh hoai tir than kinh, ciing nhu khong bi nhidm NNV (giam dinh
bang su co mit cla gen T2 trong m6 ndo ca va quan sat triéu ching 1am sang). O ngay thir
15,ty 1€ ca chét va mac bénh co sy sai khac & 03 chung thi nghiém, chénh 1éch giita ty 16 ca
mic bénh va chét tir 20-30% .

3.2.2. Pdnh gid khd nding tao ddp irng mién dich ciia NNV trén cd mii
Chung NNV KH 05 bét hoat duoc nhii hoa bang ddu Montanide ISA70 rdi giy
dap tmg mién dich cho cd ma 3 1an & cac ngay thir 1, 7, 10 voi lidu 0,1 ml/con (hiéu gia
virut 1a 10°%) | 16 dbi chung tiém L15 10%. Sau khi gy mién dich, c4 mu duoc cong
cuong doc bai cac ching QN 02, QN 05, QN 07 dé danh gia kha niang tao dap (mg mién
dich cta ca vdi NNV. Két qua thi nghiém dugc thé hién ¢ bang 7:
Bdng 7: Két qud tao ddp ung mién dich ciia NNV trén cd mii

| Ty 16 ca mdc bénh/ chér Ngay cong cuong doc (n=20)
Tén chung (%)
) d15 |d20 |d25 | D30 [d35 |d40 |d45
Tylé camécbénh (%) | 30 | 25 | 25 | 20 | 20 | 15 | 15
QN 02 :
Ty 16 ca chét (%) 15 | 10 | 15 | 15 | 10 | 10 | 10
ON 05 Tylé camicbénh (%) | 35 | 25 | 20 | 15 | 15 | 15 | 15
Ty 18 ca chét (%) 25 | 15 | 10 | 10 | 10 | 10 | 10
N o7 Tylécamicbénh (%) | 30 | 20 | 20 | 15 | 15 | 15 | 15
Q Ty 18 ca chét (%) 25 15 20 15 15 10 10

Theo s6 liéu trong bang 7, NNV bat hoat da tao ra khang thé trong cé thi nghiém.
O ngay thtr 15, khang thé sinh ra bao ho duogc 65-70% cé bi cong cuong doc. Tir ngay thir
20-30 khéng thé sinh ra bao ho dugc 80-85% ca bi cong cuong doc. Lo ddi ching tiém
virut bat hoat nhung khong coéng cuong doc di khong phat hién thay gen T2 co trong nio
ca (s liéu khong thé hién trong bang 7), chiing to ca bi bénh & céac 16 thi nghiém 1a do cac
ching cuong doc QN 02, QN 05, QN 07. Két qua nay chi ra rang c6 thé san xuat duoc
vacxin phong bénh hoai tir than kinh cho ty 1€ bdo hd cao hon néu nhu lya chon lidu khéang
nguyén va sb 1an tiém nhic lai phi hop.

IV. Két luan va dé nghi

- P xé4c dinh dugc liéu TCIDsy LDsp ciia 8 chung virut gay bénh hoai tir than kinh
trén ca mu, mic d§ gay nhi€ém cua cac chung khéac nhau, trong dé c6 4 chung c6 ddc luc

manh hon ca 1a QN 02, QN 05, QN 07 va KH 05.

- Pa lwa chon duoc chung dai dién khang nguyén 1a KH 05. Chung virut nay bi bat

hoat bdi formalin 0,3%. ) 7
- NNV KH 05 bat hoat tao khang thé trung hoa voi NNV cuong doc ¢ ngay tha 15
trén tho va khang thé bao ho trén cé 1a 80- 85% & ngay thur 20 sau khi gy mién dich.
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Dé nghi nghién ctru lap lai dé c6 co s¢ viing chac cho SX vacxin. B¢ nghi nghién
clru san xuat vacxin vo hoat nhii dau d€ phong bénh hoai tur than kinh & ¢4 mu.
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