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Nabitn cuu khoa hoc

$0 SANH MOT 30 DAC TiNH SINH HOC CUA CHUNG VIRUS PRRS
PHAN LAP TAI VIET NAM (KTY-PRRS-04) QUA CAC D01 CAY TRUYEN

Nguyén Thi Lan, Nguyén Bd Hién,
Trinh Dinh Thdau, Cao Thi Bich Phuwong, Lé Vin Hung
Khoa Thu y - Hoc vién Nong nghiép Viét Nam.

TOM TAT

Chung virus trong nghién ciru ndy 1a KTY-PRRS-04, dugc phan 1ap tir lon méc bénh tai xanh
(PRRS) tai Bic Giang, Viét Nam. Té bao MARC-145 14 té bao thich hop da duoc ding dé nudi cay,
phan 1ap virus KTY-PRRS-04, virus duoc nhan 1én nhanh trong té bao va gay bénh tich dién hinh 1a
céc té bao co cum lai voi nhau, bong troc khoi day binh nudi cay. Bénh tich té bao (CPE) xuét hién
som sau 24 gid gay nhidm; sau 72 gio cac té bao déu bong troc khoi day binh nudi cdy. Hiéu gia
virus doi 1 va doi 10 dat 10° (TCID50/25pul), tir doi 20 dén doi 40 1 10°. S lwong virus giai phong
tu do trong méi trudng nhiéu hon sé lugng virus & trong té bao. Luong virus nhan 1én bén trong ciing
nhu luong virus giai phong ra ngoai té bao & doi thir nhat thap hon doi thir 10, 20 (thé hién ¢ gia tri
log, ,TCID50/25pl, trung binh dat: 2,66 va 3,04 so véi 2,87 va 3,66) va doi 10, 20 lai thép hon doi 30,
40 (2,87 va 3,66 so v6i 3,16 va 3,71).

Tur khoa: PRRSV, Phan lap virus, Budng cong sinh trudng, Déc tinh sinh hoc

Comparison of some biological characteristics of PRRS virus strain
(KTY-PRRS-04) isolated in Viet Nam through passage culture

Nguyen Thi Lan, Nguyen Ba Hien,
Trinh Dinh Thau, Cao Thi Bich Phuong, Le Van Hung

SUMMARY

The PRRSV strain in this study is KTY-PRRS-04. It was isolated from the “blue ear” disease
pigs (PRRS) in Bac Giang province, Viet Nam. MARC-145 cell was used to culture and isolate
KTY-PRRS-04 virus, this virus strain developed quickly in this cell and caused the typical
symptom that was the cells gathered together and sloughed out of the culture jar bottom.
CPE appeared early after 24 hours of infection. After 72 hours, all of the culture cells were
sloughed out of the jar bottom. The numbers of virus from the 1%t to the 10" passage were 10°
(TCID50/25pl) and from the 20th to 40th passage were 108 The numbers of free virus in the
media were higher than the numbers of virus in the cells. The number of virus (presented in
value of log, , TCID50/25yl) in the cells or in the media, in the 1° passage were smaller than in
the 10" and 20" passages (2.66; 3.04 in comparison with 2.87; 3.66) and the number of virus
in the 30™ and 40" passage were the highest (3.61 and 3.71).

Keywords: PRRSV, Viral isolation, Growth curves, Biological characteristics
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| DAT VAN DE

Bénh tai xanh hay hoi ching r6i loan sinh
san va ho hip & lon (Porcine Reproductive and
Respiratory Syndrome - PRRS) la mot bénh
truyén nhiém nguy hiém trén lon, bénh xay ra
trén moi Itra tudi va gidng (Hill, 1990). Bénh
xudt hién 1an dau tién & My vao nim 1987, sau
d6 lay lan nhanh (Keffaber, 1987). Nam 1988,
bénh lan sang Canada va cac nudc chau Au. Nam
1998, bénh dugc phat hién ¢ Han Quéc, Nhat
Ban thudc khu vuc chau A. Tir nam 2005 tr6 lai
day, bénh lay lan nhiéu nudc nudc trén thé gioi
va gay thiét hai kinh t& cho nganh chin nuéi lon
cong nghi€p (Neumann, 2005). Nguyén nhan
gay bénh tai xanh 1a virus PRRS (PRRSV) thudc
ho Arteriviridae, gibng Nidovirales. Bd genee
cua virus PRRS chi gém mot soi RNA don, bén
ngoai dugc bao boc boi mdt 16p vo. Giéng nhu
cac virus trong ho Arteriviridae, virus PRRS co
kha niang dot bién va tai to hop genee lién tuc
(Allende va cs, 2000; Chang va cs, 2002; Kapur
va cs, 1996; Le Gall va cs, 1998; Rowland va
cs, 1999). Céc chung virus PRRS khac nhau thi
khac nhau vé dic tinh khang nguyén, dic diém
bénh 1y va dic tinh di truyén (Key va cs, 2001;
Ropp va cs, 2004). Lon bi méc bénh thuong co
biéu hién sét cao, da mén do, ty 1€ dm va chét
cao (Chen va cs, 2006; Gao va cs, 2004).

Nam 1992, nguoi ta da tién hanh nu01 ciy
virus PRRS trén dong té bao c¢6 ngudn gde tir
té bao biéu md than khi xanh nhu: MA104,
CL2621 va MARC-145 (Baron va cs, 1992).
Tuy nhién, nhitng nghién ctru tiép theo da chi ra
rang dong té bao MARC-145 1a thich hop nhit
cho viéc phan lap virus PRRS (Kim va cs, 1993;
Meulenberg va cs, 2000).

Tai Viét Nam, nam 1997, diéu tra huyét
thanh hoc cho thay 10/51 lon gidng nhap tir My
duong tinh v6i virus PRRS (Bui Quang Anh va
cs, 2008). Tuy nhién, sy bung phat thanh dich
va gdy ton thit dang bao dong cho nganh chin
nuéi lon bt dau vao thang 3 nam 2007 (Cuc
Thuy, 2007). Sau d¢6 dich lay lan nhanh va rong
khap cac tinh mién Bic. T6i nay, cac nghién cu’u
vé nguyén nhan gay bénh, cac nghién ctru vé

bénh, dac biét 1a cac dac tinh sinh hoc va sinh
hoc phan tir con han ché. Vi vay, vi¢c nghién
cutru déc tinh sinh hoc cta cac chung virus PRRS
phan lap duogc tir thyc dia qua cc doi nudi cdy
c6 vy nghia quan trong trong viéc lya chon ra
cac ching c6 tiém nang san xuét cic ché pham
sinh hoc, cac kit chdn doan nhanh va vacxin
phong bénh. Trong nghién ctru nay, chung t6i da
sir dung mai truong té bao MARC-145 dé tién
hanh nuéi cdy chung virus KTY-PRRS-04 qua
40 doi ciy truyén va xac dinh dic tinh sinh hoc
clia ching véi myc dich tuyén chon mét chiing
virus 1am giéng gbc cho viéc nghién ctru san
Xudt vacxin .

II. NGUYEN LIEU VA PHUONG
PHAP NGHIEN CUU

2.1 Nguyén liéu nghién ciru

Chung virus PRRS phan 1ap duoc tai Viét
Nam (KTY-PRRS-04) va chiing virus vacxin, té
bao MARC-145 va dung cu, trang thiét bi phong
thi nghiém can thiét trong qua trinh nghién ctru.

2.2 Phuwong phap nghién ctru

- Phuong phap nudi cdy virus PRRS trén moi
truong t& bao MARC-145.

Chuin bj t& bao MARC-145 mét 16p: Té bao
MARC-145 dugc nudi cdy trong mdi trudong
Dulbecco’s Modified Eagle Medium - DMEM
¢6 b sung 10% Fetal bovine serum - FBS, nuéi
cdy trong tii am & diéu kién 37°C, ham lugng 5%
CO,. Té bao MARC-145 mdt 16p dugc chuan bi
trén khay nudi cdy té bao 24 giéng.

Gay nhiém virus va quan sat két qua: Tir cac
giéng té bao MARC-145 mot 16p da chuéan bi ¢
budc 1, hiit bo méi truong nudi cdy va bd sung
100p1 huyén dich chtra virus. Té bao dugc gay
nhiém virus duge u & diéu kién 37°C véi 5% CO,
trong 30 phut. Sau d6 bo sung 2 ml méi truong
DMEM c6 chira 10% Tryptose Phosphate Broth
- TPB vio céc giéng té bao va dé & 37°C véi 5%
CO.,. Hé}ng ngay thf:o doi su pha hiy t bao bang
kinh hién vi soi ndi va tién hanh thu virus khi
80% - 90% té bao bi pha hy.
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- Phuong phap xac dinh nong do virus
TCID50/25pl.

Té bao MARC-145 mét 16p duoc chuin bi
trén khay 96 giéng. Mau virus can xac dinh
ndéng do duoc pha lodng theo co sé 10 rdi dem
gay nhiém 25pl dung dich virus vao cic giéng
c6 chira té bao MARC-145 mét 16p, mdi do pha
loang lap lai 3 1an. Sau 1 gid 0, bd sung moi
truong DMEM c¢6 chtta 10% TPB. Theo doi
bénh tich té bao hang ngay bang kinh hién vi
soi ndi. Gia tri TCID50/25ul duge xac dinh theo
phuong phap Behrens - Karber (Lan NT va cs,
2005).

- Phuong phap xac dinh duong cong sinh
truong cia virus PRRS qua cac doi cdy truyén
(lwa chon céc doi thir 1, 10, 20, 30 va 40 dé
nghién ctru va so sanh).

Virus PRRS dugc gay nhiém 1én té bao véi
ty 16 (Multiplicity of infection - MOI) 1a 0,01.
Sau 1 gio u, huyén dich chira virus duge hit bd
va moi truong nudi dudng dugc rira sach voi
0,5ml PBS, sau d6 bo sung méi truong DMEM
c6 chira 10% TPB. Virus giai phong ngoai té bao
va trong té bao dugc thu riéng & cac thoi diém
khac nhau sau khi gay nhiém virus (& 24 gio, 36
gio, 48 gio, 60 gio, 72 gio, 84 giv, 96 gio va 108
gi0). Buong cong nhan 1én cia virus dugc xay
dung 6 bién 1a log,, cia TCID50/25pl tai méi

thoi diém thu virus.
I1I. KET QUA VA THAO LUAN

3.1. Két qua nghién ciru kha ning giy bénh
tich trén méi truong té bao MARC-145 do
chiing virus KTY-PRRS-04 giy nén

Mau bénh pham thu thap tai tinh Bic Giang
tir mot 6 dich PRRS xay ra nam 2014 (mau nay
da duoc giai trinh tu doan genee ORF7; phan
tich ciy phat sinh chung loai cho thiy ching
thudc chung Bic M§). Lon bénh duoc lya chon
thu mau c6 biéu hién triéu chung va bénh tich
dién hinh ctia PRRS: con vat sét cao, tdo bon,
ho, kho thé, tai tim tai. Bénh tich vi thé chu yéu:
tham nhiém té bao viém, phé quan - phé viém
hoac viém phéi thuy, xuét huyét cAu than, bé
than... va da duoc khéng dinh sy c6 mait cua
virus tai xanh bang k¥ thuat PCR.

D3 tién hanh phan lap dugc mot chung virus
tir miu bénh phim ndy trén mdi trudng té bao
MARC-145 va giai trinh tu genee, da xac dinh
chung virus phéan 1ap thudc dong Bic My, dugc
dit tén 1a chung virus KTY-PRRS-04. Bé xac
dinh kha nang gay bénh tich trén mdi truong
nudi t& bao MARC-145, chung t6i gay nhiém
virus trén moi truong nudi té bao nay, quan sat
su bién ddi bénh tich cua té bao trong thoi gian
108 gid sau gdy nhiém c6 bd tri dbi chimg 1a
chung virus vacxin PRRS dong Bic My dé so
sanh. Két qua thu duoc tong hop va trinh bay
thong qua bang 1 va hinh 1.

Bang 1. Két qua theo dbi sw bién déi CPE cua té bao MARC-145 sau gay nhiém
chung virus KTY-PRRS-04

Thoi gian (gi®) 24 36 48 60 72
Mau CPE theo thoi gian sau khi gay nhiém virus (%)
KTY-PRRS-04 5 35 60 100
Vacxin 5 20 50 100

Chii thich: B: Toan bg té bao bong tréc khéi bé mdt binh nudi cdy;
*: % té bao bi pha huy so voi tong dién tich day binh nuoi cay (woc lwong bang mat khi

soi trén kinh hién vi soi noi)

Két qua bang 1 cho thdy: ching KTY-
PRRS-04 c6 kha ning phat trién, nhan lén

trén moi truong té bao MARC-145 giéng véi
qua trinh xam nhap, nhan Ién cua chung virus
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vacxin. Cac té bao bi nhiém ching virus PRRS
phan 1ap bi co cum lai v&i nhau chdi 1én khoi
day binh nuéi cdy va khi té bao bi virus pha hay
hoan toan thi bong khoi day binh, c6 thé quan
sat rat o hinh thai bénh tich nay qua kinh hién
vi soi nguoc (hinh 1). Bénh tich té bao (CPE)
xuit hién som & thoi diém 24 gio sau khi gay
nhiém (khodng 5%); trong d6 chung virus
vacxin & thoi diém twong tu, CPE cling chi dat
khoang 5%. Quan sat & cac gio tiép theo sau
khi xuit hién CPE, chung t6i nhan thiy CPE dat

DE (340

xap xi 60% ¢ thoi diém 48 gio sau gay nhiém,
trong khi ching virus vacxin, CPE dat 50%; &
60 gio sau gdy nhiém, CPE cuia ca 2 chiing virus
déu dat 100% . Dén 72 gio sau gy nhiém, cac té
bao déu bong troc khoi bé miat nudi ciy. Tir cac
két qua nghién ctru vé kha ning gy bénh tich
trén moi truong t& bao MARC-145 cho thay:
Virus PRRS ching KTY-PRRS-04 c6 kha nang
thich trng va nhan lén mdt cach manh mé; gay
bénh tich té bao trong thoi gian ngan sau khi gy
nhidm va huay hoai t& bao nhanh chong.

ETY - PRRSN-04 520

Hinh 1. Kha ndng gdy bénh tich té bao (CPE) cia ching KTY-PRRS-04
trén méi trurong té bao MARC-145

3.2. Két qua nghién ciru dic tinh sinh hoc
cia ching virus KTY-PRRS-04 sau khi

cAy truyén 40 doi trén méi truwong té bao
MARC-145

Bang 2. Két qua cay truyén ching virus KTY-PRRS-04 phan lap dwoc
trén moi trwong té bao MARC-145 qua 40 doi

D CPE theo th&i gian sau khi gay nhiém virus (%)
24 36 48 60 72
1 10* 40 65 100 B
10 15 45 70 100 B
20 20 50 80 100 B
30 25 60 90 100 B
40 25 75 100 B

Chii thich: B: Toan bé té bao bong tréc khoi bé mdt nuéi cdy
*: % te bao bi pha huy so voi tong dién tich day binh nuoi cay (woc lwong khi soi trén kinh

hién vi soi noi)
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Két qua bang 2 cho thiy: Kha ning gy bénh
tich & bao cua chung virus KTY-PRRS-04 ting
dan ¢ timg thoi diém qua cac doi cdy truyén, &
thoi diém 24 gio sau gy nhiém, tac dong hay
hoai té bao chua rd rét, chi bién dong trong
khoang 10-25% dién tich té bao nudi. Dén thoi
diém 36 gio, tac dong hiy hoai té bao kha rd,
va & cac doi cdy truyén sau (doi 30 va 40), ty 18
dién tich té bao bi huy hoai da ting 15 rét, & doi
cdy truyén thir 40, & 36 gio sau gdy nhidm di c6
75% dién tich té bao bi tic dong, trong khi d6
doi cdy truyén thir nhit chi dat 40%. O doi ciy

truyén thtr 40, tai thoi diém 48 gio dd c6 100%
té bao bi hity hoai, cac doi truée do chi bién
dong tir 65 dén 90% va phai dén 60 gio, virus
moi tac dong hay hoai 100% dién tich té bao;
nhung sau 72 gid gy nhiém, ¢ tat ca cac doi ciy
truyén, toan bo t& bao bi pha huy va bong troc
khoi bé mat binh nudi cy (hinh 2). Piéu nay
mdt 1an nira chimg minh ring chung virus KTY-
PRRS-04 ma chung t6i lya chon, thich Grng rat
tot trén moi trudng té bao MARC-145. Tinh
thich (mg nay ting 1én qua cac doi cdy truyén.

Hinh 2. Kha ndng gy bénh tich té bao (CPE) cua ching virus KTY-PRRS-04
trén méi trurong té bao MARC-145 qua 40 doi cay truyén

3.3. Két qua xac
(TCID50/25pul) cta ching virus
PRRS-04 qua 40 doi ciy truyén

dinh hi¢u gia virus
KTY-

Chung t6i da tién hanh xac dinh hiéu gia

virus (TCID50/25ul) cta ching Virus KTY-
PRRS-04 phan lap duorc qua 40 dm cay truyen
khac nhau, o moi doi cay truyén, tién hanh 3 lan
chuan do rdi lay chi s6 TCID50 trung binh. Két
qua thu dugce thé hién & bang 3.

Bang 3. Két qua xac dinh hiéu gia virus KTY-PRRS-04

phan lap dwoc qua 40 doi cay truyén

Hiéu gi4 virus (TCID50/25pl)

STT Virus
Poi1 Poi 10 Poi 20 beoi 30 Doi 40
1 KTY-PRRS-04 1,74x10° 4,16x10° 4,16x108 5,56x108 5,56x108
4 Vacxin 2,44x108 2,16x108 2,83x108 2,83x108 2,16x108
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Két qua bang 3 cho thiy: hiéu gia virus qua
40 doi cdy truyén co xu hudng ting nhe va
on dinh, gia tri TCID50/25ul tai doi thir nhét
dat 1,74x10%; dén doi thir 10, gia tri nay dat
4,16x10°. Tuy nhién, dén doi ciy truyén thi 20,
gia tri TCID50/25ul nay ting khoang 10 lan va
dat 4,56x10°. Gi4 tri nay 6n dinh dén doi ciy
truyén thir 40 va tinh 6n dinh nay ciing twong
dong so voi ching virus vacxin (TCID50/25ul
luon duy tri & tri s6 >2,0x10° qua 40 doi cay
truyén). Nhu vdy, so véi ching virus vacxin d6i
chung, chung virus KTY-PRRS-04 c6 hi¢u gia
cao gip khoang 2 1an va kha 6n dinh qua cac

W

doi céy truyén, ¢ thé duoc lua chon dé thuc
hién céc nghién ctru tiép theo (san xuét cic ché
phém sinh hoc, vacxin phong bénh, kit chan
doan nhanh ...).

3.4. Két qua xic dinh qua trinh phit trién,
nhian lén cida ching virus KTY-PRRS-04
phin lip dwoc trén mdi trudong té bao
MARC-145

Két qua xac dinh qué trinh phat trién, nhan
1én cua chung virus KTY-PRRS-04 ¢ cac thoi
diém qua cac doi cdy truyén duoc trinh bay ¢
bieudd 1,2,3,4vas.
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Qua bicu do 1, 2, 3, 4 va 5 cho thiy: thoi
gian virus xAm nhép vao trong t& bao MARC-
145 twong ddi nhanh (¢ cac doi cdy truyén). O
doi cdy truyén thir nhat, luong virus bén trong
té bao xac dinh 1a thap nhat, thé hién & gi tri
logloTCID50/25ul trung binh dat khoang 2,66
(d61 voi ching virus vacxin, gia tri ndy dat 2,12).
DPén doi tha 10, luong virus xdm nhdp vao
bén trong t& bao c6 xu hudng ting nhe, gia tri
logloTCID50/25ul trung binh dat khoang 2,87
so voi 2,66 ¢ doi ciy truyén thtr nhat (d6i VUI
ching virus vacxin, gia tri nay dat 2,49) va 6n
dinh dén doi cdy truyén thir 20. Tuy nhién, dén
doi céy truyén thtr 30 thi lugng virus bén trong té
bao tiép tyuc ting, logloTCID50/25 ul trung bmh
dat khoang 3,16 so véi 2,87 & doi cdy truyén
thir 10 va 20 (dbi voi chung virus vacxin, gid tri
nay dat 2,50) r0i c6 xu huéng on dinh dén doi
cay truyén thir 40. D6 1a vi ¢ doi nudi ciy thi
nhét do kha ning thich nghi ctia chung virus voi
moi truong té bao MARC-145 chua cao; tai cac
doi cay truyén tiép theo, kha ning thich mg ctia
ching virus trén méi truéng té bao MARC-145
ngdy cang ting va on dinh.

O céc doi cdy truyén, tai cac thoi diém khac
nhau, chang t6i tién hanh theo déi va thu mau dé
nghién ctru qua trinh giai phong virus qua cac doi.
Két qua thé hién trén bicu db 1, 2, 3,4 va 5 cho
thiy: kha ning pha v té bao, giai phong virus tai
cac doi cay truyén khac nhau thi khac nhau. Tai
doi céy truyén thir nhat, kha ning giai phong virus
khoi té bao 1a thip nhat, gi tri log1 0TCID50/25 ul
trung binh dat khoang 3,04 (ddi véi chung virus
vacxin, gia tri nay dat 3,04). Tuy nhién, dén doi
thir 10, kha ning giai phong virus khoi t& bao
tang nhe, gia tri logIOTCIDSO/ZS pl trung binh dat
khoang 3,66 so v6i 3,04 ¢ doi thir nhat (d6i voi
chung virus vacxin, gié tri nay dat 3,33) va c6 xu
hudng 6n dinh dén doi tht 20. Tai doi cdy truyén
thur 30 tro len gia tri nay tiép tyc ting va 6n dinh
dén doi ciy truyén thir 40, logIOTCIDSO/ZS ul
trung binh dat khoang 3,71 so v&i 3,66 ¢ doi cay
truyén thtr 10 va 20 (ddi véi ching virus vacxin,
gia tri nay dat 3,28). Mac du vy, lugng virus
duoc giai phong khoi té bao luon cao hon lugng
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virus bén trong t€ bao (¢ cac doi cay truyén trong
nghién ciru).

Nhu vy sy xdm nhép va phat trién cua virus
PRRS ching KTY-PRRS-04 trén mdi truong té
bao MARC-145 qua 40 doi cdy truyén khong
phéi 1a mot qua trinh lién tuc. O mdi doi cay
truyén khac nhau thi kha ning nhan lén va giai
phéng virus khoi t& bao MARC-145 1a khac
nhau (phu hop v6i quy ludt nhan 1én cua ching
virus vacxin nhugc dgc). Tuy nhién gia tri
logIOTCID50/25 ul ¢6 xu huéng 6n dinh tir doi
cy truyén thir 20. Két qua nay cling phu hop véi
nghién ctru trude day cho rang: Ham luong virus
giai phong tu do nhidu hon ham luong virus &
trong t& bao. Lwong virus phan lap duoc trong
té bao lién tyc ting manh sau 48 gid gay nhiém,
dat mirc do cao nhat sau 72h gay nhiém voi gia
tri log,, TCID50 1a 4,83 (doi thi nhat) (Nguyén
Thi Lan va cs, 2012). Nhu vay c6 thé khang dinh,
chung virus KTY-PRRS-04 ma chung t6i phan
lap dugc thich ing, 6n dinh va phat trién t6t trén
mdi truong nudi té bao MARC-145.

IV. KET LUAN

Kha ning gy bénh tich té bao ctia virus PRRS
ching KTY-PRRS-04 14 nhanh, manh va 6n dinh
qua 40 doi cdy truyén; bénh tich té bao xuat hién
som sau 24 gio' gdy nhidm. Dén thoi diém 72 gio,
toan bo t& bao nudi bi pha huy va bong troc khoi bé
mat binh nudi ciy. Hiéu gia virus (TCID50/25pl)
¢6 xu hudng ting va 6n dinh tir doi cdy truyén thi
20 dén doi thir 40 (TCID50/25pul luén giit dugce
O gia tri >4,0-5,6x10°). Puong cong sinh trudng
ctia chung virus nay qua cac doi cdy truyén khac
nhau c6 khac nhau, nhung 6n dinh & doi thir 30
va 40. Tai nhimg thoi diém khac nhau sau khi gay
nhiém thi kha ning nhan 1én va giai phong virus
khoi té bao MARC-145 1a khac nhau (¢ cac doi
cy truyén). Nghién ctru ndy co thé dugc Gmg dung
trong vi€c lya chon ching virus PRRS co tiém
nang san xuit cac ché phém sinh hoc hoac san
xuat vacxin. Ching virus ma ching t6i phan lap,
lya chon, chiing KTY-PRRS-04 hoan toan co trién
vong dé sir dung trong cac nghién ctru tiép theo.



KHOA HQC KY THUAT THU Y TAP XXIII SO 6 - 2016

TAI LIEU THAM KHAO

Bui Quang Anh, Hoang Van Nam, Van
biang Ky, Nguyén Vin Long, Nguyén Ngoc
Tién, 2008. Hoi ching rdi loan sinh san va
h6 hép ¢ lon (PRRS), NXB Nong nghiép,
trang 7- 21.

Nguyén Thi Lan, Luong Qubc Hung, 2012.
Nghién ctru mot s6 dic tinh sinh hoc cua
virus gy hoi ching rdi loan sinh san va ho
héap (PRRS) phan l1ap duoc trén dan lon nudi
tai mot soO tinh phia Bac Viét Nam. Tap chi
Khoa hoc va Phat trién Nong thon, ky 2,
thang 2 nam 2012, trang 82-87.

Nguyén Thi Lan, Nguyén Thi Hoa, 2012.
Chan doan Hoi chimg Rdi loan sinh san va
h6 hap (PRRS) & lon con cai sita bang k¥
thuat Bénh ly va k¥ thuat RT-PCR. Tap chi
Khoa hoc va Phat trién Néng thén, tap 10,
56 2, 301-306.

Nguyén B4 Hién, Huynh Thi My L¢, 2013
Bénh truyén nhiém cua dong vat nudi va
bién phap khong ché, NXB NN , Ha Ndi

Allende, R., Laegreid, W.W., Kutish, G.F.,
Galeota, J.A., Wills, R.W., Osorio, F.A.,
2000. Porcine reproductive and respiratory
syndrome virus: description of persistence
in individual pigs upon experimental
infection. J. Virol. 74:10834-10837.

Chang, C.C., Yoon, K.J., Zimmerman, J.J.,
Harmon, K.M., Dixon, P.M., Dvorak, C.M.,
Murtaugh, M.P., 2002. Evolution of porcine
reproductive and respiratory syndrome
virus during sequential passages in pigs. J.
Virol. 76:4750-4763.

Chen, J., Liu, T., Zhu, C.G., Jin, Y.F., Zhang,
Y.Z., 2006. Genetic variation of Chinese
PRRSYV strains based on ORF5 sequence.
Biochemical Genetics 44:425-435.

Gao, Z.Q., Guo, X., Yang, H.C., 2004.
Genomic characterization of two Chinese
isolates of porcine respiratory and
reproductive syndrome virus. Archives of
Virology 149:1341-1351.

10.

11.

12.

13.

14.

15.

Kapur, V., Elam, M.R., Pawlovich, T.M.,
Murtaugh, M.P., 1996. Genetic variation
in porcine reproductive and respiratory
syndrome virus isolates in the Midwestern
United States. J. Gen. Virol. 77:1271-1276.

Key, K.F., Hagshenas, G., Guenette, D.K.,
Swenson, S.L., Toth, T.E., Meng, X.J.,
2001. Genetic variation and phylogeneeetic
analyses of the ORF5 geneee of acute
porcine reproductive and respiratory
syndrome virus isolates. Veterinary
Microbiology, 83:249-263.

Le Gall, A., Legeay, O., Bourhy, H.,
Arnauld, C., Albina, E., Jestin, A., 1998.
Molecular variation in the nucleoprotein
geneee (ORF 7) of the porcine reproductive
and respiratory syndrome virus (PRRSV).
Virus Res. 54, 9-21.

Meulenberg, J.J. 2000. PRRSV, the virus.
Vet. Res., 31:11-21.

Neumann EJ., 2005. “Assessment of the
economic impact of porcine reproductive
and respiratory syndrome swine production
in the United States”, J.Am.Vet.Med. Asso,
227:385-392.

Ropp, SL., Wees, C.E., Fang, Y., Nelson,
E.A., Rossow, K.D., Bien, M., Arndt,
B., Preszler, S., Steen, P., Christopher-
Hennings, J., Collins, J.E., Benfield, D.A.,

Faaberg, K.S., 2004. Characterization
of emerging European-like porcine
reproductive and respiratory syndrome

virus isolates in the United States. Journal
of Virology, 78:3684-3703.

Rowland, R.R., Steffen, M., Ackerman,
T., Benfield, D.A., 1999. The evolution
of porcine reproductive and respiratory
syndrome  virus:  quasispecies  and
emergeneece of a virus subpopulation
during infection of pigs with VR-2332.
Virology, 259:262-266.

Nhan ngay 15-6-2016
Phén bién ngay 30-6-2016

13





