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Nghién ciru nay thwe hién trén dong vat thi nghiém nham kiém tra tinh khang nguyén ciia mot s6 chiing
Porcine circovirus type 2 (PCV2) phan lap tir lon tai Viét Nam dwoc lwa chon 1am gidéng gbc dé san xuét
vacxin. Két qua cho thay, 3 chiing virus lya chon 56 03, 04 va 07 (6 hiu gid virus > 105 TCID,/0,1 ml) da
kich thich sian sinh dap rng mién dich & thé thi nghi¢ém. Khang thé dac hiéu khang PCV2 du’o’c hlllh thanh
trong Vong 14 ngay ké tir sau khi tiém khang nguyen, v6i @9 dai mién dich toi thiéu 1a 56 ngay Thé duge
giy mién dich bang chiing PCV2 & cac lan tiép doi khac nhau khong din dén khac biét vé quy luit hinh
thanh khéng thé ciing nhw kha niing trung hoa virus.

Tir khéa: ddp ieng mién dich, Porcine circovirus type 2, thé.

Chi s6 phén loai 4.6

Studying the humoral immune responses
of rabbit to porcine circovirus type 2
(PCV2) isolated from pigs of Vietnam

Summary

This study aimed to evaluate the
immunogenicity of several isolates of porcine
circovirus type 2 (PCV2) from pigs of Vietnam
which are candidates for master seed selection.
The experiments were done with 3 isolates
having titer >10° TCID, /0.1 ml (namely isolate
number 03, 04, and 07). All of immunized
rabbits were able to produce specific antibodies
against PCV2 which appeared around 14
days of post-immunization, and prolonged at
least 56 days. Rabbits immunized by PCV2
of different passaging levels elicited humoral
immune responses in similar manner as well
as the viral neutralizing properties.
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pat van de

Nganh chan nu6i lon trén thé gidi va ¢ Viét Nam dang
phai d6i mat vé6i tinh hinh dich bénh dién bién rat phic
tap. C6 nhiéu bénh méi ndi gay thiét hai kinh té nghiém
trong, trong d6 phai ké dén hoi chung rdi loan sinh san
va ho hip & lon (porcine reproductive and respiratory
syndrome - PRRS), bénh duong ho hap phirc hop ¢ lon
(porcine respiratory disease complex - PRDC), bénh
do porcine circovirus type 2 (PCV2) gay ra (Porcine
circovirus associated disease - PCVAD)... Dé chu dong
trong cong tac phong chdng bénh truyén nhiém, bén canh
cong tac v¢ sinh phong bénh thi viéc su dung vacxin tao
mién dich chu dong 13 rat can thiét. Vi co ché sinh bénh
cuia virus PRRS va PCV2 thudng gay suy giam mién dich,
tao diéu kién dé cac mam bénh ké phat gay bénh nén st
dung vacxin phong cac bénh nay cho dan lon dang duogc
cac bac sithu y va chu trang trai quan tdm. Tai Viét Nam,
trude tinh hinh dich bénh dién bién rit phirc tap nhu hién
nay, nhu clu st dung vacxin nhdm tao mién dich chu
dong dac hiéu dé phong bénh dang 1a van dé thoi su,
trong d6 phai ké dén vacxin phong bénh do PCV2 gay ra.

Vacxin phong bénh do PCV2 & Viét Nam déu la
vacxin ngoai nhap, hién chua c6 mot co so trong nudc
nao san xuat dugc. Vi vay, viéc nghién ctru dé san xuét
vacxin phong bénh do PCV2 1a thuc su can thiét, dic biét
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la nhiing nghién cuu st dung cac chung virus phén
lap duoc tir dan lon tai Viét Nam. Nham dap tng doi
hoi cua thyc tién san xuat, nhom nghién ctru dé tai cap
nha nudc ma sb KC04.22/11-15 da tién hanh lya chon
chung virus PCV2 dam bao du tiéu chuin lam gidng
gbc dé ché vacxin phong bénh. Mot trong nhiing tiéu
chi dé danh gia chét lugng cua ching virus lam gidng
gbc 14 phai c6 tinh khang nguyén. Trudc khi tién hanh
thtr nghiém trén ban ddng vat, ching t6i da thir nghiém
dé kiém tra tinh khdng nguyén ciia virus trén dong vat
thi nghiém. Trong khuén kho cuia bai béo nay, ching
t61 cung cap thong tin vé két qua xac dinh tinh khang
nguyen cua chung virus PCV2 duoc lya chon lam
gidng gbc dé san xudt vacxin dua trén két qua nghién
ctru kha ning dap tmg mién dich cta tho sau khi tiém
thtr nghiém véi virus PCV2.

No6i dung nghién ciru
Doi twong nghién ciru

Nghlen ctru ndy nham kiém tra tinh khang nguyen
ctia mot s6 ching PCV2 duoc lya chon 1am giéng goc
dé san xuat vacxin thong qua danh gia dap tmg mién
dich dich thé va kha ning trung hoa virus.

Nguyén liéu

- Tho trr«fmg New Zealand, can nang 2,2-2,5 kg/con,
khoe manh, khong c6 khang thé khang PCV2 va 4m
tinh véi PCV2.

- 3 chiing PCV?2 thuan khiét: chung s6 03 (doi 18,
doi 25), 04 (doi 20, doi 26) va 07 (doi 16, doi 20)
dugc co dic bang siéu ly tim va vo hoat bang binary
ethyleneimine & nong do 0,2% trong vong 24 gio &
37°C. Virus sau vo hoat duoc diéu chinh & néng do
protein 0,5 mg/ml, nhii hoa bang Freund’s Adjuvant
(complete) theo ty 1€ 1: 1. Khang nguyén sau gay nhil
duoc bao quan ¢ 4°C va dugc can b::ing O nhiét do
phong khi tiém cho tho.

- Huyét thanh cua thé (i) dwgc gay mién dich boi
cac doi PCV2 khac nhau va (ii) ¢ cac ngay khac nhau
sau gdy mién dich.

- B kit ELISA: SERELISA® PCV2 Ab Mono
Blocking (Synbiotics, My).

- B0 kit IFA déac hiéu cho PCV2: VDPro® PCV2
FA Reagent (Median Diagnostics, Han Qudc).

- Té bao dong PK15 va méi truong nudi cdy té bao

TAP CHI

HOA HOC

ONG NGHE /¢l o sc10 102016

DMEM b6 sung 5% FBS.
Phwong phap
Phuwong phdp gdy mién dich cho tho:

Trude khi gdy mién dich, toan bo thé dugc danh sb
tai, nudi thich nghi va theo doi than nhiét trong vong
7 ngay. Tho thi nghiém dugc gdy mién dich bang 2 ml
khang nguyén (da nhii héa) theo hai duwong dua khang
nguyén: ti€ém ndi bi (1 ml/100 vi tri ti€m) va tiém dudi
da (1 ml/6 vi tri tiém). Tho sau gy mién dich dugc
theo dbi than nhiét hang ngay (vao thoi diém cb dinh)
va nhitng bat thuong khéc.

Tho thi nghiém dugc léy mau xét nghiém tai thoi
diém gay mién dich (DO), va ctr 7 ngay/lan (D7, D14,
D21, D28, D35, D42, D49, D56...). Mau huyét thanh
dugc dé dong tu nhién, ly tim thu huyét thanh va bao
quan ¢ -20°C.

Phwrong phdp blocking ELISA phdt hién khdng thé
khang PCV2:

Cac budc thuc hién phan tng blocking ELISA phat
hién khang thé dic hiéu khang PCV2 trong mau huyét
thanh cta thé gom: 1) Pha loang huyét thanh: huyét
thanh chan doan duoc pha lodng 1/100 trong dung dich
pha loang mau; 2) U mdu: u dia & 37°C/60 phat (+ 5
phut), tranh anh sang, rira 4 1an, 200 pl/lan bang dung
dich rira; 3) Cho khang thé dic hiéu gin enzyme; 4)
Cho co chat/chat mau (Buffered peroxidase substrate):
cho 100 pul co chat/chit mau vao mdi giéng cua dia
ELISA, d& & nhiét do phong, tranh anh sang trong
vong 20 phut; 5) Dung phan tng: thém 50 pl dung
dich H,SO, 2N d¢ dung phan tng; 6) Do gia tri OD,
tinh toan két qua: gia tri OD do ¢ budc song 450 nm.
Phan tng duoc danh gia hop 18 néu gia tri OD trung
binh cta ddi chimg am > 0,800, va gia tri OD trung
binh cta dbi chirg duong < 0,600.

Tinh gia tri S/N (OD giita mau va ddi chirng am).
Céac budc tinh toan dugce thyc hién trén bang tinh Excel
cung cip boi nha san xuat. Néu S/N < 0,4, miu dugc
coi dwong tinh huyét thanh hoc. Nguoc lai, néu S/N >
0,4, mau duoc coi Am tinh huyét thanh hoc.

Phwrong phép xdc dinh s ¢6 mdt cia khdng thé
trung hoa:

Phuong phéap trung hoa virus dugc thuc hién theo
[1], v&i cac bude thuc hién dugce tom tat nhu sau:
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Bude 1: chudn bi huyét thanh: huyét thanh tho dwgc
diét bo thé & 56°C/30 phit, va pha loang trong moi
truong DMEM ¢ d6 pha loang 1/4 (25% huyét thanh).

Budc 2: chuan bi huyén dich virus: virus PCV2 ¢
chuan d6 10* TCID, /ml dugc pha loang 100 lan trong
moi truong DMEM (murc pha lodng cho phép dém
dugc s6 té bao c6 tin hiéu huynh quang dic hiéu).

Budc 3: trung hoa virus: tron 100 pl huyét thanh
(25%) v6i 100 pl virus. Sau khi 1 gio & 37°C, chuyén
100 pl huyén dich huyét thanh: virus vao mdi giéng
té bao cua dia 96 giéng, tiép tuc u & 37°C/5% CO,
trong 1 gio. Loai bé hoan toan huyén dich huyét thanh:
virus va rira cac giéng bang 200 pul PBS 1X. B6 sung
moi truong duy tri (DMEM 5% FBS). Sau 36 gio duy
tri, thyc hién phan ung IFA dé danh gia sy nhén Ién
ctia PCV2 bang cach dém sb té bao c6 tin hiéu huynh
quang dic hiéu. So sanh sb lugng té bao c6 tin hiéu
huynh quang - dac hiéu giﬁ'a mau huyét thanh cua tho
duogc gay mlen dich véi ddi chung virus. Néu co su
giam vé s té bao c6 tin hiéu huynh quang dac hiéu,
chtng to c6 mit cia khang thé trung hoa trong mau
huyét thanh xét nghiém.

Phwong phdp mién dich hupnh quang phdt hién
PCV2 trén tham té bao:

Cac budce thyc hién phan ing IFA xac dinh sy nhan
1én cua PCV2 duoc thyc hién nhu sau: 1) C6 dinh té
bao sau gay nhiém: loai bé hoan toan méi trudng nuodi
ciy trong giéng. Rua 3 1an bang dung dich PBS 1X,
200 pl/giéng/lan. Dé kho dia ty nhién trong ti an toan
sinh hoc. Thém 200 pl cdn tuyét ddi/giéng va c¢b dinh
& -20°C trong vong 2 gio. Loai bo hoan toan con. 2)
Hydrat hoa t& bao: nhé 200 pl PBS 1X ngap tham té
bao va i & nhiét d6 phong trong 10 phut. 3) U khang
thé ddc hiéu: nho 100 pl khang thé don dong khang
PCV2 (1X anti-PCV2 mAb). U ¢ 37°C/60 phut. Loai
bo khang thé thira bang cach rira giéng bang dung dich
rira 200 pl/giéng/lan, lap lai 2 1an. 4) U khang khang
thé gin FITC: nho ngap tham té bao khang khang thé
gan huynh quang (1X FITC anti-mouse conjugate) va
i 37°C/60 phut. Loai bo khang khang thé thira, thim
kho rdi nho 100 pl mounting buffer/giéng. 5) Poc két
quéa: quan sat t& bao bang vat kinh thong thuong dé
nhin thay 5 anh té bao, sau d6 chuyén sang ché 46 UV
dé quan sat tin hiéu huynh quang.

Phiwrong phdp xir Iy 56 liéu:
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Phan tich su sai khac giira cac cong thirc thi nghiém
bang phan tich phuong sai mot nhan t (ANOVA mot
nhan t6), thyc hién trén phan mém MS Excel 2007.

Két qua va thao luan

Két qud theo déi tinh trang ciia thé sau gdy mién
dich

Toan b tho trude khi giy mién dich duoc sang loc
bang phan tng PCR va blocking ELISA dé lya chon
c4 thé am tinh voi PCV2 va khong c6 khang thé khang
PCV2. Theo doi than nhiét cta 8 tho thi nghiém trong
vong 30 ngay sau khi gay mién dich, chung t6i thdy
nhiét do ctia tho dao dong trong khoang 37,8°C dén
40,5°C (hinh 1). Theo [2], than nhiét binh thudong cua
tho dao dong tir 38,5 dén 39,5°C thi thé thi nghiém co
hién twong tang than nhiét (39,3+40,5°C) sau khi tiém
khang nguyén khoang 6 gio; tuy nhién than nhiét tro
lai binh thudng vao cac ngay tiép theo. Trong qua trinh
theo ddi tho thi nghiém, chiing t6i khong quan sat thiy
nhimg bat thudng ¢ cuc bd vi tri tiém ciing nhu hién
tugng tho U rll, bo an...
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Hinh 1: thdn nhiét ciia thé trude va sau khi gdy mién dich

Két qua danh gid ddp teng mién dich ciia thé bang
phdn ung ELISA

Nhom nghién curu da thuc hién phan timg blocking
ELISA v6i cac mau huyét thanh ctia tho duoc giy mién
dich boi 3 ching PCV2 (ching virus s6 03 doi 18, s6
04 doi 20 va s6 07 doi 16) & cac ngay D7 dén D56. Két
qua nghién ctru bién dong hiéu gia khang thé dic hiéu
khang PCV2 duoc trinh bay ¢ hinh 2.
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Hinh 2: bién déng hiéu gid khdng thé ciia thé sau gdy mién dich
voi cac chung PCV2

Két qua trinh bay ¢ hinh 2A biéu dién gia tri S/N ciia
mdi miu huyét thanh, véi gia tri ngudng dwong tinh/
am tinh 1a 0,4. Két qua cho thdy, tai thoi diém 7 ngay
sau khi gy mién dich (D7) cac mau xét nghiém déu
am tlnh huyet thanh hoc véi khang thé khang PCV2.
O mau dbi chimg (khong tiém khang nguyén PCV2)
tai tit ca cac thoi diém xét nghlem (tr D7 dén D56)
déu cho két qua am tinh huyét thanh hoc voi khang thé
khang PCV2.

Tai thoi diém D14, toan bd cac mau xét nghiém
(duoc gay mién dich boi 3 chung PCV2) déu duong
tinh huyét thanh hoc (gia tri S/N < 0,4). Nhu viy, 3
chung PCV2 dung trong nghién ctru nay déu co tinh
sinh mién dich va hién tuong chuyén duong tinh huyet
thanh hoc dién ra trong thoi gian tir 7 dén 14 ngay ké
tir thoi diém tiém khang nguyén. Vé do dai mién dich,
sau thoi diém tiém 56 ngay, toan bo tho thi nghiém
van duong tinh huyét thanh hoc véi khang thé khang
PCV2.

Két qua phan tich bién dong ham lugng khang thé
khang PCV2 cuia tho duoc gdy mién dich boi 3 chiing
PCV2 & cac lan tiép doi cao (chiing virus s6 03 doi 25,
s6 04 doi 26 va s6 07 doi 20) dugc trinh bay ¢ hinh
2B.

Két qua trinh bay & hinh 2B cho thay, ddi vé6i tho
dbi chimg (khong gdy mién dich), tai moi thoi diém
xét nghiém (D7 d&én D56) déu am tinh huyét thanh hoc
v6i khang thé khang PCV2. Trong khi d0, cac tho duoc
gdy mién dich bai 3 chung PCV2 & céc lan tiép doi cao
(so voi két qua trinh bay & hinh 2A), déu c6 kha ning
kich thich san sinh dap tng mién dich dich thé dic
hiéu. Hién twong chuyén dwong tinh huyét thanh hoc
xdy ra trong khoang 7 d&én 14 ngay sau khi gy mién
dich. Cac thé dugc gay mién dich bang 3 ching PCV2
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c6 ciing ¢6 do dai mién dich it nhat dén 56 ngay sau
tiém khang nguyén.

Trong tu nhién, tho dugc xac dinh 14 loai khong man
cam véi Porcine circovirus [3]. Két qua phoi nhiém
PCV2 cho tho qua dudng hé hdp déu khong phat hién
thdy su nhén 1én cta virus va hién tuong chuyén duong
tinh huyét thanh hoc [4]. Trong diéu kién thi nghiém,
tho chu yéu duge gy t6i mién dich nham myc dich
tao khang thé da dong dung trong chan doan PCV2
[5]. Do vay, c6 rit it cac cong bd lién quan t&i dap
{rng mién dich dich thé ctia tho khang lai PCV2. Trong
thi nghiém nay, khi so sanh gi4 trj S/N ctia mdi chiing
PCV2, ¢ cac doi khac nhau (hinh 2A va 2B), ching t6i
nhan thay c6 su sai khac vé gi tri tuyét d6i. Tuy nhién,
két qua kiém dinh bang phan tich phuong sai mot nhan
t6 (ANOVA mét nhan t&) déu co gia tri F thuc nghiém
16n hon F 1y thuyét. Noi cach khac, sy sai khac vé gia
tri tuyét doi S/N 1a khong c6 ¥ nghia thong ké. Cu thé,
gitra chung 03 doi 18 va doi 25 c6 F thuc nghiém =
0,065 < F 1y thuyét = 5,318; giita chung 04 doi 20 va
do126 co F thuc nghiém = 0,000 < F Iy thuyét =5318;
gitta chiing 07 doi 16 va doi 20 c6 F thyc nghiém =
0,094 < F 1y thuyét = 5,317. V&i cac két qua trinh bay
& trén, nhém nghién ctru thdy rang, ca chung PCV2
s6 03, 04 va 07 déu c6 kha nang kich thich san sinh
dap mg mién dich dic hiéu trén thé. Cting mot chiing
virus, khi gay mién dich cho thé & cac doi khac nhau,
khong phét hién thay co khac biét vé quy luat hinh
thanh khang thé.

Két qua ddnh gia ddp ieng mién dich ciia thé bang
Phdn wng trung hoa

Két qua nghién ciru dap tmg mién dich cua tho véi
céc ching PCV2 bang phuwong phap blocking ELISA
cho thay, dwong tinh huyét thanh hoc xuét hién sau gy
mién dich khoang 14 ngay va kéo dai it nhét t6i ngay
56 (thoi diém diumg thi nghiém). Két qua ciing cho
thdy, ham luong khang thé & cac ngay D28 dén D56
¢6 su bién doi it. Do véy, nghién ctru lya chon huyét
thanh thé & ngay D28 dé thuc hién phan ung trung
hoa virus. Mdi mau huyét thanh: virus duoc gy nhiém
vao 4 giéng té bao. Chiing t6i danh gia kha ning trung
hoa virus thong qua viéc xac dinh s6 té bao c6 tin higu
huynh quang dic hiéu (néu khang thé dic hiéu khong
trung hoa virus s& khong 1am giam s6 luong té bao co
tin hiéu huynh quang dic hiéu). Két qua ctia phan tng
trung hoa dugc trinh bay ¢ bang 1 va bang 2.

a1
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Bang 1: két qua trung hoa virus ciia mau huyél thanh tho gay mién dich
voi cac chung PCV?2 (virus so 03 doi 18, so 04 doi 20 va so 07 doi 16)

Huyét thanh thé gay mién dich
Ging | Chiing s6 03 Chiing s6 04 Chiing 53 07 | Virus
doi 18 d0i 20 doi 16
A 2 0 1 50
B 6 3 96
C 6 1 4 80
D 6 8 5 68
Tbﬁg 5 3 275 735

Ghi chii: chit s6 trong bang la s6 té bdo <6 tin hi¢u
huynh quang ddc hiéu (nhiem virus)
Két qua ¢ bang 1 cho thdy, ¢6 sy khac nhau rat rd
rét vé s6 té bao c6 tin hiéu huynh quang dic hiéu (té
bao nhiém virus) & mau huyét thanh so voi mau ddi
chtng virus. Két qua phan tich phuong sai mot nhan
t6 cho gia tri F thyc nghiém = 49,18 16n hon so véi
gia tri F 1y thuyét = 3,49 & mirc ¥ nghia o = 0,05. N6i
cach khac, su sai khac vé sb té bao nhiém PCV?2 1a
¢ y nghia thong ké. Két qua tinh mirc giam s té bao
nhiém virus cho thdy, huyét thanh cia tho duoc giy
mién dich bang ching PCV2 sb 03 (doi 18), chung 04
(doi 20), chung 07 (doi 16) 1am giam lan luot 14,7 lan;
24,5 14n va 26,7 1an sb té bao nhidm virus so v&i ddi
chtng. Nhu vay, huyét thanh tho dugc giy mién dich
bang 3 chung PCV2 trong nghién ctru nay déu c6 kha
nang trung hoa virus.

Két qua nghién ctru sy c6 mit ciia khang thé trung
hoa trong huyét thanh tho dugc gay mién dich boi 3
chung PCV2 ¢ céc lan tiép doi cao (> 20 doi) (ching
virus s 03 doi 25, s6 04 doi 26 va s6 07 doi 20) duoc
trinh bay ¢ bang 2.

Bdng 2: két qua trung hoa virus cia mau huyé,trthanh tho gay rrgié?t dich
voi cdc ching PCV2 (chiing virus s6 03 doi 25, so 04 doi 26 va so 07 doi 20)

Huyét thanh thé giy mién dich
Giéng | Chiing 56 03 Chiing 56 04 Chiimg 56 07 | Virus
doi 25 d0i 26 d6i 20
A 7 7 4 36
B 1 0 9 92
C 6 3 4 7
D 0 2 3 60
T;;‘Lg 3,5 3 5 65

Ghi chii: chit 56 trong bang la s6 té bao <o tin hi¢u

huynh quang ddc hiéu (nhiem virus)

Két qua trinh bay ¢ bang 2 cling cho thay sy khac
nhau vé s0 t€ bao c6 tin hiéu huynh quang dac hiéu (té
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bao nhiém virus) & mau huyét thanh so voi mau ddi
chtng virus. Két qua phan tich phuong sai mot nhan
td cho gia tri F thuc nghiém = 25,99 16n hon so véi
gia tri F 1y thuyét = 3,49, & mirc ¥ nghia o = 0,05. Nhu
vy, su sai khac vé s6 t& bao nhidm PCV?2 14 ¢6 ¥ nghia
thong ké. Két qua tinh mirc giam s té bao nhiém virus
cho théy, huyét thanh cta tho dugc gay mién dich bang
chung PCV2 s6 03 (doi 25), ching 04 (doi 26), ching
07 (doi 20) lam giam 1an luot 18,6 1an; 21,67 lan va 13
lan s6 té bao nhidm virus so v6i d6i chirng virus. Nhu
véy, huyét thanh tho duoc gay mién dich bang 3 ching
PCV2 ding trong nghién ctru nay & lan tiép doi > 20
déu c6 kha nang trung hoa PCV2.

So sanh két qua trinh bay ¢ bang 1 va bang 2, ching
t6i thay c6 sy khac nhau vé gia tri tuyét d6i cua so té
bao nhiém virus & cac mau huyét thanh thé duoc gay
mién dich boi cling mot virus & cac doi khac nhau. Tuy
nhién, kiém dinh bang phan tich phuong sai mot nhan
t6 cho thay, gia tri F thuc nghiém = 0,52 nho hon gié tri
F 1y thuyét = 2,77 (& mtrc ¥ nghia o= 0,05). Do vay, su
sai khac nay la khong c6 ¥ nghia théng ké. Tir két qua
trinh bay ¢ bang 1 va bang 2, chung t6i két luan rang,
cung mot chung PCV2, & cac lan tiép doi khac nhau
déu c6 kha nang kich thich thé thi nghiém san sinh dap
rng mién dich c6 kha ning trung hoa PCV2.

Két luan

Tir cac két qua néu trén, chung toi rut ra mot sb
két luan vé dic tinh sinh mién dich ctia 3 chung giong
PCV2 dugc khao sat trong nghién ctru nay nhu sau:

- Céc chung PCV2 dung trong nghién clru nay co
kha ning kich thich san sinh d4p ung mién dich trong
vong 14 ngay ké tir sau khi tiém vacxin, véi do dai
mién dich ti thiéu 1a 56 ngay.

- Gay mién dich cho tho bang ching PCV2 sb 03,
04 va 07 & cac lan tiép doi khic nhau khong gay ra
khac biét vé quy luat hinh thanh khang thé.

- Huyét thanh cia tho dugc gdy mién dich bang 3
ching PCV2 phan 1ap dugc ¢ Viét Nam c6 kha nang
trung hoa PCV2.

Loi cam on

Nhém nghién cieu xin tran trong cam on sw ho
tro cua B6 KH&CN, Van phong Cdc chwong trinh
KH&CN trong diém cdap nha nude da ving hé ching
t6i thuc hién nghién cuu nay.
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