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MOT SO BAC TiNH SINH HOC VA SINH HOC PHAN TU CUA CHUNG
VIRUS DICH TA VIT CUGNG BOC VG-04 PHAN LAP BUGC
TAI TiNH HUNG YEN NAM 2004

Vii Thi Ngoc, Lé Vin Phan, Nguyén Bd Hién
Khoa Thu y - Hoc vién Nong nghiép Viét Nam

TOM TAT

Chung virus cuong doc dich ta vit VG-04 phan l1ap dugc tai Hung Yén nam 2004 da duoc nghién
ctru vé mot sb dic tinh sinh hoc va sinh hoc phan tu. Két qua nghién ctru cho théy chung virus VG-
04 gay nhiém trong phoi vit c6 kha ning nhan Ién va giy c}}ét phéi vit, céc chi sb ELD,, va EID’50
trén phoi vit twong ung 1a 105,27/0,2 ml va 107,46/0,2ml. Két qua gay nhi€m virus trén vit cho thay
chung nay c6 kha ndng nhan Ién va gy chét vit thi nghiém véi cac triéu chiing va bénh tich dédc trung.
Chi sd LD, trén vit cua cht}ng virus VG-04 14 109,13/0,5 ml. Két quejl phan tich vé trinh tu nucleotide
ctua doan gene US7 cho thay chung virus VG-04 c6 mirc do twong dong 100% khi so sanh voi ching
virus vacxin nhugc doc dich ta vit DP-EG-2000. Khi so sanh véi cac chung virus dich ta vit tham
chiéu khac trén thé gidi, ty 1¢ tuong déng vé nucleotide dao dong tr 96,5 — 99,6%.

Tw khoa: Dich ta vit, Virus chung VG-04, ELD_ , EID_, LD, , Gene US7
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Some biological and molecular biology characteristics of a virulent strain
of Duck plague virus VG-04 isolated in Hung Yen province in 2004

Vu Thi Ngoc, Le Van Phan, Nguyen Ba Hien

SUMMARY

In this study, a virulent virus strain of VG-04 isolated in Hung Yen in 2004 was determined
for some biological and molecular biology characteristics. The studied result showed that the
VG-04 virus strain was capable to replicate and kill duck embryo, the indexes of ELD,, and
EID,, were 105.27/0.2 ml and 107.46/0,2ml, respectively. The experimental infection result
on duck showed that the VG-04 virus strain could replicate and kill the experimental ducks
with the typical symptoms and lesions, the index (LD,;) of the VG-04 virus strain for duck
was 109.13/0.5 ml. The nucleotide (nt) sequence analysis of the US7 gene showed that the
VG-04 virus strain was closely related to the live attenuated vaccine strain of duck enteritis
virus DP-EG-2000, sharing 100% similarity level for nt. When comparing the VG-04 virus strain
with other worldwide representative virus strains of duck viral enteritis, the rate of nucleotide
similarity level ranged from 96.5 to 99.6%.

EID,., LD, , Gene US7

Keywords: Duck viral enteritis, VG-04 virus strain, ELD 500 LD o

50’
quan trong nhit va gy thiét hai kinh té nang
n€ cho nganh chan nudi vit ¢ Viét Nam va thé
gidi 1a bénh dich ta vit (OIE, 2010). Virus gay

I. PAT VAN PE

Chan nuo6i thily cam chiém mdt vi tri quan

trong trong nganh chin nudi gia cim cla Viét
Nam, mang lai nguén thu nhap quan trong cho
nguodi chin nudi. Vit 1a loai thuy cim dugc
chan nubi nhiéu nhat. Mot trong nhimng bénh
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bénh dich ta vit 1a mot loai DNA virus thudc
ho Herpesviridae, nhém Herpesvirus. Bénh gay
nén tinh trang bai huyét, xuét huyét cho vit voi
ty 18 chét cao (Nguyén Ba Hién va Huynh Thi
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My L&, 2013) . Theo Quyét dinh cua B6 Nong
nghiép va PTNT, bénh dich ta vit [a mdt trong 7
bénh phai tiém phong bét budc va yéu ciu ty 18
tiém phong phai dat 100%.

O Viét Nam, di c6 nhiéu nghién ctru vé bénh
dich ta vit va virus gay bénh dich ta vit dugc tién
hanh. Nhiéu loai vacxin dich ta vit ciing dd dugc
nghién ctru, san xuét va luu hanh trén thi truong.
Mac du bénh dich ta vit 1a bénh phai tiém phong
vacxin bt budc, nhung trong thyuc té chin nudi
chung t6i thay viéc sir dung vacxin phong bénh
cho cac dan vit chu yéu lai do nguoi chan nuoi
quyét dinh. Trong chin nudi vit, phuong thirc
chan nudi, diéu kién chian nudi va vé sinh phong
bénh... anh huong rat 16n dén viéc phong chong
dich bénh dat hi¢u qua va bénh dich ta vit van
thudng xuyén xay ra (Lé Hong Man va Bui Puc
Liing, 2007). Vacxin 1a yéu t6 quyét dinh trong
cong tac phong chdng dich bénh, dé danh gia
duoc hiéu luc bao hd cua vacxin dich ta vit thi
viéc c6 dugc chung virus dich ta vit cuong doc
phan lap duogc tir thue dia dat tiéu chuan ding
cho phuong phap cong cudong doc dé danh gia
chat lugng vacxin 1a v6 cling quan trong va can
thiét. Trong nghién ctru nay, ching virus dich
ta vit cuong doc VG-04 phan lap duoc tr thuc
dia Viét Nam da duoc khao sat vé mot sé dic
tinh khang nguyén cling nhu sinh hoc phan tu.
Két qua cua nghién ctru nay s& 14 co so cho viée
bao tén ngudn gen phuc vu cong tac nghién ciru
va giang day tai Khoa Tha y, Hoc vién Nong
nghi¢p Viét Nam.

II. NGUYEN VAT LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu

- Chung virus cuong doc dich ta vit VG-04
phén 1ap duoc tai tinh Hung Yén ndm 2004 do Bo
mon Vi sinh vat - Truyén nhiém, Khoa Tha y, Hoc
vién Nong nghiép Viét Nam cung cép.

- Phoi vit 13 ngay tudi, lay tir dan vit b me
khée manh khong dugc tiém phong vacxin dich
ta vit.

- Vit con 25-30 ngay tudi khoe manh, chwa

dugc tiém phong vacxin dich ta vit.

- Trang thiét bi, dung cu va vét tu hoa chat
dung cho phan ung PCR, giai trinh tu gen va
phén tich trinh tu gen.

2.2. Phwong phap nghién ciru

2.2.1. Phwo’ng phap xdc dinh khd nang thich
wng va on dinh ciia chiing virus dich ta vit VG-
04 trén phoi vit

Pé kiém tra vé kha nang thich tmg va phat
trién On dinh trén phéi vit, ching virus cuong
doc dich ta vit VG-04 da dugc céy truyén nhiéu
doi trén phoi vit 13 ngay tudi. Mdi lan cdy truyén
dung 30 phdi vit thi nghiém dé tiém virus dich
ta vit ching VG-04 va 5 phoi dbi chimg khong
tiém. Cu thé ching virus VG-04 dugc pha thanh
huyén dich 102 trong dung dich nuéc mudi sinh
1y 0,9% va dugc tiém vao xoang ni¢u mo cua
tring vit (0,2ml/phéi). Theo doi thi nghiém
trong 6 ngay roi danh gia két qua.

2.2.2. thmg phdp xdc dinh chi sé EL050
(lleu gdy chét 50% phéi) va EID50 (liu giy
nhiém 50% phéi) ciia chiing virus VG-04

Phuo*ng phap xéc dinh chi sb ELD,,vaEID,;
duogc tién hanh nhu sau: Ching VlI'uS VG- 04
dugc pha lodng theo co s6 10 (tir 10" dén 1012
trong nude sinh 1y. Mdi do pha lodng tiém cho
5 phéi, mdi phoi tiém 0,2 ml. Sau khi tiém, theo
ddi phoi ¢ cac thoi diém tir 1 — 6 ngay. Cac chi
s6 nhu tong s phoi chét va tong sé phdi séng
ciing nhu tong s6 phdi ¢6 bénh tich (phoi nhidm)
va tong s0 phoi khong c6 bénh tich (phoi khong
nhiém) & ting nong do pha loang Virus khéc
nhau dugc gh1 chép lai dé tinh chi s6 ELD, va
EID,,. Chi sO ELD,, va EID, dugc tinh theo cong
thuc cua Reed va Muench (1938)

2.2.3. Phu"(rng phap xdc dinh chi sé LD, (Ileu
gay chét 50% dpng vit thi nghiém) trén vzt cia
chiing virus VG-04

Phuo*ng phap xac dinh chi sb LD, trén vit
duogc tién hanh nhu sau: Ching V1rus VG-04
dugc pha lodng theo co s6 10 (tir 10! dén 10-12)
trong nudce sinh 1y. Mdi d6 pha lodng tiém dudi
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da cho 5 vit con 25 ngay tudi, mdi vit tiém 0,5
ml. St dung 5 vit lam ddi chimg chi tiém dudi
da nudc sinh 1y.

Sau khi ti€m, theo doi vit trong 14 ngay. Ty
1¢ vit séng va ty 1¢ vit chét dugc ghi chép dé tinh
chi s6 LD, Vit chét dugc md kham dé kiém
tra bénh tich dai thé va gan dugc st dung dé
chan doan virus dich ta vit bang phan tng PCR.
Chi s6 LD 5, dugc tinh theo cong thire cua Reed va
Muench (1938).

2.2.4. Phwong phdap giam dinh ching virus
dich td vit bang kj thuit PCR

* Phuong phap tach chiét DNA tong so cua
virus

Lay 200ul huyén dich bénh pham chira virus
da qua xu ly, dem u véi 500ul dung dich Lysis
buffer (27% sucrose, 1x SSC, 1 mM EDTA, 1%
SDS, 200 pg/ ml protease K) ¢ 56°C/1 gio. Tron
huyén dich thu dugc nay véi hdn hgp Phenol:
Chloroform: Isoamyl Alcohol (ty 1¢ 25:24:1),
vortex manh va ly tam 12.000 vong/pht, trong
10 phit ¢ 4°C. Sau khi ly tdm, chuyén pha
trén c6 chua DNA (khoang 500ul) vao mot
6ng Eppendorf méi. B6 sung 500u1 dung dich
Isopropanol, ly tam 12.000 vong/phtt, trong
10 phat ¢ 4°C dé thu tia DNA cua virus. Rira
tia DNA bang 1 ml dung dich Ethanol 70%, ly
tam 12.000 vong/pht, trong 10 phut ¢ 4°C. Thu
liy tia DNA r6i hoa tan trong 50l nudc cit vo
trung da loai DNase va bao quan ¢ -20°C cho
dén khi st dung.

*Phan tmg PCR dé khuéch dai doan gene
uUs7

DNA cua virus duoc bd sung truc tiép vao
dng phan tng PCR sir dung kit AccuPower PCR
PreMix (BIONEER). B¢ Kit nay chira DNA taq-
polymerase va cac thanh phan can thiét cho qua
trinh khuéch dai DNA. Cap mdi (primer) dugc
sit dung trong nghién ctru nay dé nhan ving
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gene US7 1a cip moi di duoc chung toi cong bd
trude day (Nguyén Ba Hién va cs., 2016). Phan
ung PCR duogc thuc hién theo chuong trinh nhu
sau: 30 chu ky (94°C - 1 phut, 54°C - 1 phut,
72°C - 1 phiit) va cudi cung 8 phut & 72°C. San
pham PCR s& duoc kiém tra trén gel agarose va
duogc giri Cong ty Macrogen cua Han Qudc dé
giai trinh tu gene.

2.2.5. Gidi trinh tw gene va xdy dwng cdy phat
sinh chiing loai

Sau khi dugc giai trinh ty gene, doan gene
US7 s& dugc phan tich bang phan mém BioEdit
va DNAstar va dugc so sanh véi céc trinh
tu gene tham chiéu khac duge cong bd trén
ngin hang dit liéu gene qubc té (GenBank).
Phan mém MEGAG6 véi thuit toan Maximum
Likelyhood dd dugc st dung dé xay dung ciy
pha hé (phylogentic tree).

III. KET QUA VA THAO LUAN

3.1. Két qua kiém tra kha ning thich ing va
6n dinh ciia chiing virus dich ta vit cwong doc
VG-04 trén phoi vit

Két qua duoc thé hién ¢ bang 1.

Két qua & bang 1 cho théy, sau 144 gio theo
doi, chung virus cuong doc dich ta vit VG-04
d3 nhan 1én va thich nghi tdt trén phéi vit. Tinh
thich ting ctia chung virus VG-04 thé hién qua
su nhan 1én cua virus trén phoi, giy chét phoi
& timg thoi diém twong dbi 6n dinh.Ty 1& phoi
chét dao dong tir 86,67% dén 93,33%. Thoi gian
gdy chét phoi tap trung vao khoang tir 73-120
gio sau khi gdy nhiém. Phoi chét c6 cac bénh
tich ddc trung nhu xuét huyét trén da, gan sung,
tu mau, xuat huyét, phoi coi coc hodc phu phdi.
Phoi d6i chimng van phat trién va khoe manh,
md kham thiy khong c6 bénh tich trén phoi. Két
qua nay cho thay ching virus cuong doc dich
ta vit VG-04 c6 kha ning nhén 1én va gay chét
phoi vit.
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3.3. Két qua xac dinh chi sb LD,, cia chiing virus cuwong doc dich ta vit VG-04

Bang 3. Két qua xac dinh chi s6 LD, cta chiing virus cwéng doc dich ta vit VG-04

N Do pha loang . S6 vit TN/ LD,,
Lan TN virus Liéu gay nhiem néng do LD, (log,,) trung binh (log,,)
1 10" - 102 0,5 ml 5 9,00
2 10" - 102 0,5 ml 5 9,00 9,13
3 10" - 1072 0,5 ml 5 9,38

Két qua trinh bay & bang 3 cho thiy chi
sb LD, cua chung virus cuong doc dich ta vit
VG-04 dao dong trong khoang tir 10°% - 10%3%
LD, /0,5ml va LD, trung binh cta chung virus
1a 10%13/0,5ml. Két qua khao sat trude day cua
ching toi vé chi sb LD, trén vit cua chung
virus VG-04 cho thdy chi sé LD, 1a 10°/0,5
ml (Nguyén Ba Hién va cs., 2006), nhu vay két
qua thu dugc 1an nay va két qua thu duoc trude
day vé chi s6 LD, ddi v6i ching virus VG-04
la twong tu nhau. K&t qua nay ciling hoan toan

phti hop véi cong bd trude day cta Tran Minh
Chau va cs., (1980) ddi v6i chung virus cudng
ddc dich ta vit 769, chi s6 LD, dat 10>°%/0,5ml.

Két qua theo ddi vé triéu chimg 1am sang cia
vit sau khi gdy nhiém ching virus cuong doc
dich ta vit VG-04 cho théy tat ca nhiing vit trudc
khi chét déu c6 biéu hién liét chan, sung mit, chay
nude mét, nude miii, mot sd vit ¢o biéu hién phu
dau (hinh 1A), sau d6 vit ia chay, phan c6 mui
tanh khdm (hinh 1B).

Hinh 1. Két qua theo dé6i vé triéu chivng Idm sang cua vit
sau khi gdy nhiém chidng virus cwong déc dich ta vit VG-04

Két qua m6 kham 1am sang dé kiém tra bénh
tich dai thé nhimg vit chét cho thiy gan xuét
huyét va hoai tir (hinh 2A), thuc quan va khi quan
xuét huyét (hinh 2B), rudt xuat huyét hinh vong
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nhén (hinh 2C), da day tuyén va da day co xut
huyét (hinh 2D). Két qua md kham ciing cho thdy
tim xuét huyét, niém mac hau mon tu huyét, Xuét

huyét va loét, than tu huyét, tuyén tuy xuét huyét.
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Hinh 2. Két qua kiém tra bénh tich dai thé cua vit sau khi gdy nhiém ching
virus cwong déc dich ta vijt VG-04

Két qua kiém tra bénh tich vi thé cho thdy ~ mé khi quan (hinh 3B), t& bao biéu mé khi quan
gan thoai hoa md (hinh 3A), sung huyét bicu  bong troc (hinh 3C).

Hinh 3. Két qua kiém tra bénh tich vi thé cua vjt
sau khi gdy nhiém ching virus cwong déc dich ta vit VG-04

3.4. Két qua giam dinh chiing virus cuong gidi trinh tu gene
doc dich ta vit VG-04 bang ky thuiat PCR va  3.4.1. Ket qud khuéch dai trinh tw doan gene US7
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750 bp
500 bp

250 bp

Hinh 4. Két qua kiém tra san pham PCR
trén gel agarose

M: Marker DNA (1 kb Plus DNA Ladder
Invitrogen), giéng 1: Gene US7 (557 bp)

Trong cac nghién ctru vé sinh hoc phén tir thi
phéan ung PCR da va dang la cong cu hitu hiéu
dung dé chan doan ciing nhu khuéch dai cac
gene khac nhau cutia virus dich ta vit (Hansen va

cs., 1999; Hu va cs., 2009; Zhang va cs., 2011).
Trong nghién ctru ndy, mau DNA clia virus
cuong doc dich ta vit VG-04 di duoc tach chiét
va dung cho phan tmg PCR dé khuéch dai ving
gene US7. Két qua chay dién di trén gel agarose
cho thay san pham PCR khi sir dung cip moi
DEV-US7F/DEV-US7R déc hi¢u cho gene US7
c6 kich thudc khoang 557 bp, ding véi kich
thudc nhu da duoc cong bd trude day (Nguyén
Ba Hién va cs., 2016) (hinh 4).

3.4.2. Két qud phén tich trinh tw gene US7

Theo Wu va cdng su., (2012), gene US7
dugc cho la gene c6 muc d6 da dang kha cao
trong genome cua virus dich ta vit. Trong nghién
cuu nay, gene US7 cua chung virus VG-04 da
duoc giai trinh ty va dugc so sanh vé trinh tu
nucleotide v6i cac chung virus dich ta vit tham
chiéu khac.

Két qua dugc thé hién & bang 4.

Bang 4. Mirc do twong dong vé trinh tw nucleotide viing gene US7 giira
chung virus DTV cwong doc VG- 04 trong nghién ctru nay
v&i cac chung virus DTV tham chieu khac trén the gi&i

STT Chiing virus 1 2

1 DP-EG-2000

2 VG-04 100

3 JQ673560 CV/China 99.4 99.4
4 KF487736 K/China 99.4 99.4
5 JQ647509 CHv/China 99.4 99.4
6 KF263690 C-KCE/China 99.6 99.6
7 JF999965 2085/Germany 99.1 99.1
8 HQO009801 DEV03/China 99.6 99.6
9 EU082088 VAC/China 96.5 96.5

3 4 5 6 7 8 9
100
100 100
99.8 99.8  99.8
996 996 996 994
99.8  99.8  99.8 100 99.4
96.7 967 967 969 964 969

Két qua & bang 4 cho thdy, mirc d6 twong
dong vé trinh ty nucleotide ving gene US7 giita
chung virus VG-04 va céc ching virus dich ta
vit tham chiéu khac, dao dong trong khoang
tir 96,5% - 99,6%. Két qua phan tich vé trinh
tu gene US7 cho thiy ching virus dich ta vit
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cuong doc VG-04 c6 mirc d twong dong 100%
khi so sanh voi ching virus vacxin nhugc doc
dich ta vit DP-EG-2000 (Nguyén B4 Hién va
cs., 2016). Khi so sanh voi chiung virus dich ta
vit cuong doc CV va CHv ctia Trung Qudc (ma
s truy cép twong (mg trén ngan hang GenBank:
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JQ673560 va JQ647509)(Wu et al., 2012; Yang
et al., 2014), ty 1& twong dong vé trinh tu gene
US7 1a 99,4%. Tuong tu khi so sanh véi ching
virus vacxin DEV03 va VAC (mi sé truy cip

tuong Ung trén ngan hang GenBank: HQ009801
va EU082088) (Li et al., 2009) ctia Trung Quéc,
ty 16 twong dong vé trinh tu gene US7 twong tmg
1a 99,6% va 96,5%.
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Hinh 5. So sanh trinh tw vang gene US7 giira chung virus dich ta’, vit cuong déc VG-04
trong nghién ctru nay v&i cac ching virus dich ta vit tham chiéu khac trén thé gi¢i
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Két qua phan tich vé trinh ty nucleotide ving
gene US7 cho thdy chung virus dich ta vit cudng
ddc VG-04 hoan toan ddng nhit véi ching virus
vacxin dich ta vit nhugc doc DP-EG-2000 cua
Viét Nam (Nguyén Ba Hién va cs., 2016) va sai
khac so véi cac ching virus tham chiéu con lai
0 2 vitri: 193 (TeC) va 396 (T<>A). Bén canh
do, ching virus VG-04 c6 sy sai khac so véi
ching CV (mé sé truy cap ngén hang GenBank:
JQ673560) (Yang et al., 2014), ching K (ma
s6 truy cdp ngan hang GenBank: KF487736)
(Yang et al., 2013), chung CHv (mi sb truy
cap ngan hang GenBank: JQ647509)(Wu et al.,
2012) va ching 2085 (md sd truy cép ngan hang
GenBank: JF999965)(Wang et al., 2011) & vi tri
555 (T+<>@G). Ngoai ra, su sai khac gilta ching
virus VG-04 va ching 2085 con xuét hién thém
& vi tri 288 (A—G) va 512 (C—A). Khac biét vé
trinh tu nucleotide gitra ching virus VG-04 va

]

7

| DP-EG-2000

chung virus vacxin VAC (Li et al., 2009) dang
sir dung & Trung Qudc xay ra & vi tri nucleotide
159 (T<G), 204 (GoT), 214 (GoT), 229
(TC), 231 (CT), 250 (GC), 260 (T«C),
262 (GA), 265 (A-T), 269 (G+C), 277
(T>C), 283 (T+>C), 285 (A->T), 287 (A-T),
302 (A—C), 318 (G T). bac biét, ¢ chung virus
vacxin VAC xuat hién dot bién thém T & vi tri
314 1am thay ddi khung doc cua ving gene US7
0 chung nay so voi cac ching khac (hinh 5).
3.4.3. Kétquaphan tich cdy pha hé (phylogenetic
tree) dwa trén trinh tu viing gene US7
Trinh ty nucleotide cua vung gene US7 da
dugc sir dung dé xdy dung cdy pha hé nham
danh gia méi quan hé di truyén giira chung virus
dich ta vit VG-04 v6i cac chung virus dich ta vit
tham chiéu khéc trén thé gisi (hinh 6).
| KF487736 K/China
! JFO99965 2085/Germany
59_! JQ673560 CV/China

JQ64T509 CHv/China

% | @ VG- 04

I KF263690 C-KCE/China

HQO09801 DEV clone-03/China

0L.005

EUOS2088 VAC/China

Hinh 6. Méi quan hé di truyén giira ching virus DTV cwong déc VG-04 trong nghién cteu
nay véi cdc chang virus DTV tham chiéu khdc trén thé gii dwa trén trinh tw gene US7

Két qua phén tich cay pha hé & hinh 6 cho
thdy chung virus VG-04 ciing ¢c6 mbi quan hé
di truyén gan giii véi cac ching virus dich ta vit
phan lap duogc tur thuc dia tai Trung Quéc trong
nhirng nam gan day (chung K, CV, CHv). Két
qué phan tich nay con cho thiy chung virus VG-
04 nam cung nhanh véi chiing virus vacxin dich
ta vit nhugc doc DP — EG — 2000 cta Viét Nam
(Nguyén Ba Hién va cs., 2016) va nam khac
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nhanh véi chung virus vacxin VAC cua Trung
Quoc (Li et al., 2009).
IV. KET LUAN

Chung virus cuong doc dich ta vit VG-04
c6 chi s sinh hoc ELD,, va EID,; 6n dinh sau
nhimng 1an cdy chuyén trén phoi trimg vit 13
ngay tudi. Chi s6 ELD,, va EID, trung binh
sau 3 lan chuan d¢ tuong ung la 105%°/0,2 ml va
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107%¢/0,2 ml. Virus dich ta vit cuong doc ching
VG-04 c6 kha niang nhan 1én va gay chét vit thi
nghiém vai cac tri€u chung va bénh tich dac
trung. Chi s6 LD,, trung binh la 10*%/0,5 ml.

Két qua phan tich vé trinh ty nucleotide
ctia doan gene US7 cho thay ching virus VG-
04 c6 murc do tuong ddng cao khi so sanh voi
cac chung virus dich ta vit tham chiéu khac thu
thap duogc trén ngan hang GenBank, ty 1€ twong
déng vé nucleotide dat tir 96,5 — 99,6%. Két qua
thu dugc tir nghién ciru nay cho thay co thé st
dung chung virus cudong doc dich ta vit VG-
04 phan Iap dugc tai Viét Nam cho thi nghiém
cong cuong doc dé danh gia hidu lyc cia vacxin
dich ta vit, cling nhu cho muc dich giang day va
nghién ctru khac.
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