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HIEU QUA CUA BAO TU BACILLUS SUBTILIS BIEU HIEN
INTERFERON ALPHA GA (B. SUBTILIS-CHIFNo)
TRONG PHONG BENH NEWCASTLE TREN GA

Ho Thi Viét Thu'
ABSTRACT

A study on efficiency of recombinant Bacillus subtilis expressed chicken interferon alpha
(B. subtilis-ChIFNa) in prevention of Newcastle disease for chickens was carried out in 3
week old chickens of Tamhoang breed by oral supply of 0.5x1 0" spores of B. subtilis-
ChlIFNa per chicken and comparing the efficiency of standard ChIFNa with dose of
10°Ul/chicken. The experimented results showed that after challenging by virulent
Newcastle disease virus with dose of 1 0’ ELDs, per experimented chicken, the survive
rate of chickens in B. subtilis-ChIFNa treatment was (79.17%) higher than that of
chickens in standard ChIFNo treatment (45.83%) and than that of control (12.50%). Our
results suggestted that B. subtilis-ChIFN«a could be potentially useful in the prevention of
Newcastle disease in chickens.
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TOM TAT

Nghién cieu hiéu qua phong bénh ciia bao tir Bacillus subtilis biéu hién Interferon alpha
ga (B. subtilis-ChIFNa) trong phong bénh Newcastle cho ga dwoc thuc hién trén ga
giong Tam Hodng 3 tudn tuéi. Thi nghiém dwgc thue hién bang viéc thir nghiém cho ga
uéng véi liéu 0,5x10"° bao tir B. subtilis-ChIFNa, sau dé cong cuong doc virus Newcastle
déc hee cao véi lieu 10° ELDsy cho moi ga thi nghiém, dong thoi so sanh hiéu qud cia
ChIFNa chudn véi lieu 104UIL Két qua thi nghiém cho thdy bao tir B. subtilis-ChIFNa c6
kha nang phong bénh Newcastle véi ty I¢ bao ho la 79,17% cao hon so vdi ty 1é bdo ho
béi ChIFNa chudn (45,83%) va so véi 16 doi chitng Bacillus subtilis (12,50%). Két qud
thi nghiém chitng minh B. subtilis-ChIFNa ¢é tiém ndng trong viéc phong bénh
Newcastle trén ga.

Tir khoa: B. subtilis-ChIFNa, Newcastle disease, ga

1 PAT VAN PE

Bénh Newcastle 1a mot trong cac bénh truyén nhiém nguy hiém nhét trén gia cam
do paramyxovirus gy ra. Tat ca cac giéng va ltra tudi ga déu cam nhiém véi bénh,
bénh xay ra & tat ca cac hinh thirc chin nudi, ¢ tinh chat lay lan nhanh, manh, ty
1¢ mic bénh va ty 1& chét cao, c6 thé 1én dén 100% (Nguyén Nhu Thanh ef al.,
1997). Do khang sinh khéng thé diéu tri duoc bénh, do d6 mot khi dich bénh xay
ra thi ton that v6 ciing to 16n. Ngay nay, v6i su phat trién ciia cong nghé sinh hoc
ChIFN-o di duoc san xuét voi qui md 16n va chimg minh c6 hiéu qua trong viéc
phong va tri d6i véi mot s6 bénh do virus trén nguoi (Livonesi ef al., 2007) va
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dong vat (Mo et al., 2001; Marcus et al, 1999). Nam 2009, bd mén Vi sinh Ky
sinh — Khoa Duoc, Pai hoc Y dugc thanh phé HCM da nghién ctru thanh cong qui
trinh san xuat Bacillus subtilis biéu hién interferon alpha ga (B. subtilis- ChIFNa)
va budc dau thir nghiém cho thiy san pham nay co6 hiéu qua trong viéc trc ché sy
nhan 1én cua virus Newcastle trong diéu kién in vitro (Nguyén Ngoc An et al,
2010). Do d6, chung tdi tiép tuc nghién ctru kha ning phong bénh Newcastle cua
san pham nay trong diéu kién in vivo.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Phwong tién
2.1.1 Vat liéu thi nghiém

Virus Newcastle cuong doc duoc xac dinh bang ky thuat RT-PCR (NAVETCO)
va thi nghiém trén ga va phoi ga.

Bacillus subtilis va B. subtilis biéu hién Interferon alpha ga (B. subtilis-ChIFNo)
dugc san xuat tr bd mon Vi sinh Ky sinh- khoa Dugc, Pai Hoc Y Duoc, Tp. HO
Chi Minh; ChIFNa chuan ciia hing GenWay Biotech (USA).

Khéng nguyén va khang thé chuin khang virus Newcastle (Australian animal
health laboratory, CSIRO, Australia), h@)ng cau ga 1%, cac hoa chét can thiét dung
trong xét nghiém ngung két hong cau (HA- Haemagglutination) va xét nghiém trc
ché ngung két hong cau (HI- Haemagglutination inhibition).

2.1.2 Déi twong thi nghiém

Ga thi nghiém giéng Tam Hoang 1 ngiy tudi dugc mua tir trai gidng thudc tinh
Vinh Long duoc nudi tai trai thuc nghiém, Khoa Nong Nghi€p va Sinh Hoc Ung
Dung, Truong Pai Hoc Can Tho. Khi gadat3 tun tudi kiém tra lai khang thé thu
dong khang virus Newcastle, tit ca ga déu cho két qua 4m tinh s& dugc dua vao thi
nghiém. Tong sd ga thi nghiém 1 96 con.

2.1.3 Dung cu thiét bi

Ong tiém y té 1ml, kim tiém, 6ng nghiém vo tring, bong gon vo tring, ging tay,
binh trit lanh, type nhya dung huyét thanh, dia mictoplate day chit U 96 giéng,
micropippette, may ly tdm, hematocrite.

2.2 Phuong phip tién hanh

2.2.1 Chudn bj ga thi nghiém

Khi ga dugc mua Vé,’ dé cho ga on dinh va nudi dén 3”tu§n tudi méi dua vao thi
nghiém. Trudce khi tién hanh thi nghiém ching t6i chuan do virus Newcastle trén
phoi ga ap 11 ngay tudi bang cach tiém vao xoang niéu mo, sau do6 tinh lidu gay
chét phdi 50% (ELD50- Embryo lethal dose 50%). Ga thi  nghiém cting dugc klem
tra khang thé thy dong khang virus Newcastle tir me truyen sang luc 1 tuan tudi, 2
tuan tuodi, 3 tuan tudi bang phan ung tc ché ngung két hong cau ga véi 4 don
vi HA.

Trong thoi gian nudi, ga thi nghiém duoc tiém phong cac bénh nhu: Gumboro, dau
va cim. Quy trinh tiém phong dugc thyc hién nhu bang 1.
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Béang 1: Quy trinh phong bénh & ga thi nghiém

Ngay tudi Loai vaccine Cich sir dung
7 Gumboro Nho mét
10 bau Chiing qua da canh
14 Cam Tiém dudi da ¢o
24 Gumboro Nho mét

2.2.2 Bé tri thi nghiém

Luc ga dugc 3 tuan tudi, tat ca déu am tinh v6i khang thé khang virus Newcastle
va da dugc chung vaccine phong bénh Gumboro, bénh ciim va bénh dau ga, nhitng
ga nay dugc sir dung trong thi nghiém. Ga c6 trong lugng dong déu nhau duoc bd
tri mot cach ng'flu nhién vao 2 thi nghiém:

Thi nghiém 1: khdo sat doc luc cua virus Newcastle ddi véi ga thi nghiém

Thi nghiém duoc bd tri ngdu nhién v6i 2 nghiém thirc va 3 1an lap lai, mdi don vi
thi nghiém gdm 2 con, téng s ga & mdi nghiém thirc 13 12 con. Tt ca ga duoc
nudi va chim soc véi nhitng diéu kién hoan toan gidng nhau. Ga dugc gy nhiém
virus bﬁng cach cho uéng 0,1ml huyén dich virus Newcastle c6 chua 10* ELDs,,
ga dbi chimg dugc ubng 0,1ml dung dich dém Phosphate buffered saline (PBS).
B6 tri thi nghiém dugc trinh bay ¢ bang 2.

Bang 2: Bo tri thi nghiém khio sat ddc Iwe virus Newcastle

S6 ga trong mot DPuwong

Nghiém thirc S6 1an Lip lai n i Liéu P
nghiém thirc cap
PBS 3 12 0,1ml/con Ubng
Virus 3 12 10" ELDso/0,1ml/con ~ Udng

ELDs, (Embryo lethal dose 50%- liéu gdy chét 50% phéi ga), PBS: Phosphate buffered saline

Thi nghiém 2: khao sat hiéu qud cua B. subtilis-ChIFNa trong phong bénh
Newcastle

Thi nghiém duoc bd tri ngdu nhién v6i 3 nghiém thirc va 3 lan lap lai, mdi don vi
thi nghiém gém 8 con ga dugc nudi va cham soc v6i nhing diéu kién hoan toan
gidng nhau va trong lwong nhu nhau. S6 ga & mdi nghiém thirc 1a 24 con. Ga thi
nghiém duoc cho udng sinh pham 6 gid trudc khi cong cuong doc virus Newcastle
bﬁng cach cho uéng 10* ELDs/0,1ml/con. B tri thi nghiém va lidu lugng sinh
pham st dung trong thi nghiém duoc trinh bay & bang 3.

Bing 3: B4 tri thi nghiém khio sat ddc lire virus Newcastle

Sb ga trong mgt

Nghiém thirc S6 1an Lap lai nghiém thire Liéu Duong cip
ChIFNa 3 24 104U1 Ubng
B.subtilis-ChIFNa. 3 24 0,5x1010 Uf}ng
B.subtilis 3 24 0,5x1010 Uong

Trong thoi gian thi nghiém, tién hanh quan sat va theo ddi ga & cac nghiém thuc,
ghi nhén so6 ga chét. Khi ga chét thi tién hanh mo khdm quan sat bénh tich va lay
bénh pham (gan, lach, ndo) d¢ ki€ém tra virus Newcastle bang xét nghiém HA va
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dinh danh virus Newcastle bang xét nghiém HI v6i khang thé dic hiéu khang virus
Newcastle.

2.2.3 Chi tiéu theo doi va phan tich s6 liéu

Chi tiéu theo di: Ty 1é séng sot ciia ga sau khi cong cuong doc, sb ngay trung
binh tir lic gy nhiem dén khi ga chét, tan suat biéu hién bénh tich ¢ ga thi nghiém
qua mo kham.

Phén tich sé liéu: Phan mém Minitab 13.2 (Ryan et al., 2000) dugc sir dung dé
phan tich s6 liéu, phuong phap Chi-square dugc s dung dé so sanh ty 1& song sot,
phép thir t dung so sanh s ngay trung binh tir khi giy nhiém dén khi ga chét.

3 KET QUA THAO LUAN
3.1 Két qua khao sat doc luc virus Newcastle

Bing 4: Ty 1¢ ga chét khi gy nhiém virus Newcastle

Nghiém thirc S6 ga thi nghiém (con) S0 ga con song (con) Ty 18 (%)
Virus 12 0 0,00
PBS 12 12 100,00

Két qua bang 4 cho thay tat ca (12/12) ga gay nhidm bai virus Newcastle déu chét
v6i ty 18 100%, ga gy nhidm chét c¢6 triéu chimg va bénh tinh dic trung clia bénh
Newecastle, trong khi 100% (12/12) ga d6i ching déu khée manh, ching t6 virus
Newecastle thi nghiém 1a chiing virus c¢6 doc luc cao.

3.2 Két qua hi¢u qua phong bénh Newcastle trén ga ciia B. subtilis-ChIFNo.

Hiéu qua cuia céac sinh pham trong viéc bao vé ga chéng lai virus Newcastle cuong
doc duoc thé hién qua sd ga con sdng sot sau khi cong cudng doc, két qua duoc
trinh bay ¢ bang 5.

Bang 5: T§ 1é ga con sdng & cac nghiém thirc sau khi giy nhiém virus Newcastle

Nghiém thirc S6 ga thi nghiém (con)  S6 ga con sdng (con) Ty 18 (%)
ChIFNa 24 11 45,83b
B. subtilis-ChIFNa. 24 19 79,17a
B. subtilis 24 3 12,50c¢

Nhitng gid tri trong ciing mt cot voi chiv mii khéc nhau thi khdac biét c6 ¥ nghia thong ké (P<0,05)

Két qua trén cho thiy chi c6 12,50” (3/24) ga & nghiém thirc B. subtilis sdng sot

sau khi cong cuong doc virus Newcastle. Trong khi d6 ¢ hai nghi€ém thirc c6 su
dung ChIFNa ty 1é sng sot clia ga thi nghiém sau khi cong cudng doc o cai thién
dang ké, ty 18 séng sét cao nhat dugc ghi nhan trén ga ¢ nghiém thic B. subtilis-
ChIFNo. v6i ty 18 79,17% (19/24), cao hon ¢o ¥ nghia théng ké (P=0,017) so v&i
ga udng ChIFNo. (45,83%). Ty 1& ga song sot & nghiém thic sir dung B. subtilis-
ChIFNa va & nghiém thirc ChIFNa déu cao hon so véi ga ddi chimg c6 y nghia
thong ké (P=0,011 va P=0,000). Két qua trén chimg to hiéu qua phong bénh
Newecastle chu yéu 1a do tic dung cua ChIFNa. Interferon da tir 1au duoc biét 1a
nhiing cytokine c6 kha ning khang lai virus bang viéc can try sy tong hop RNA va
protein ciia virus, trong d6 quan trong nhat 1a IFNo va IFNp (Tizard, 2004), két
qua ctia qué trinh nay la ngan can sy xdm nhiém cia virus vao té bao mdi (Baron,
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1970; Landolfo ef al., 1995; T6 Long Thanh, 2009). O gia cam, interferon alpha ga
(ChIFNa) 1a tac nhan chdng virus ddy tiém nang, c6 hoat tinh cam mg promotor
Mx cao (Schulz et al., 1995), va c6 tac dung lam giam tinh trang nhiém virus
Newecastle khi cho udng véi liéu cao (Marcus et al., 1999), ChIFNa. c6 kha ning
phong va tri nhiéu bénh do virus khéc trén gia cAm nhu bénh ctim gia cam do virus
cim HON2 (Meng ef al. 2011), virus gdy bénh viém phé quan truyén nhiém (Pei et
al., 2001), {rc ché sy tang sinh khdi u do Rous sarcoma virus (Plachy et al., 1999),
¢ tac dung phong bénh kha tét ddi véi bénh Gumboro va Newcastle trén ga
thwong pham (Mo et al., 2001).

Két qua trén ciing phu hop véi nghién ciru invitro cia Nguyén Ngoc An et al.
(2010) da chtng minh B.subtilis-ChIFNa c6 kha ning bao vé té bao xo phoi ga khi
gdy nhiém véi 100 TCID50 virus Gumboro hodc virus Newcastle. Két qua thi
nghiém cho thdy B.subtilis-IFNa. c6 kha ning bao vé ga cao hon so voi ChIFNa,
didu nay co thé do ban chat cia ChIFNa 1a protein do d6 cé thé bi cic enzyme &
dudng ti€u hoa nhu trypsine, pepsine, papain va cac protease phan huy (Michael et
al., 1980; Sinha et al, 2004) lam gidam tic dung ctia ChlFNa; trong khi do,
B.subtilis-ChIFNa. nh ¢6 B. subtilis & dang bao tir ¢6 thé chiu dung cac men
protease. Ngoai ra, cac nghién ctru in vivo cho thiy mic du B. subtilis co vai tro
giong nhu probiotics khi ¢ dang bao tir nhung khi vao dudng rudt sé van tién hanh
chu ky song, bao tir ndy mam, sinh san va lai sinh bao tir (Trin Thu Hoa er al.,
2001), diéu nay da lam ting luong ChIFNo nén ting tinh khang virus va bao vé
cac té bao khoe khac khoi sy xdm nhiém cua virus. Ngoai ra, B. subtilis c6 kha
ning tong hop khang sinh, men protease, amylase, acid amin cac hop chét trao doi
khac va ca hoat dong diéu hoa mién dich (Green et al, 1999; United State
Environmental Protection Agency, 1999). Cac nghién ciru 14m sang cho thiy
B. subtilis gay kich thich mién dich dich thé va mién dich té bao lam giam tiéu
chay (Mazza, 1994). Virus gy bénh Newcastle phat trién manh & duong tiéu hoa
gdy xudt huyét, viém loét duong tiéu hoa, gy tiéu chay nén khi ga dugc udng
B. subtilis 33 1am giam hién tugng tiéu chay va giam ty 1¢ chét. Diéu nay giai thich
két qua bang 4 1a 100% (12/12) nhiing ga sau khi gay nhiém virus Newcastle vi
10* ELDs, déu chét, trong khi d6 nhitng ga dugc cho udng B.subtilis trudc khi gy
nhidm virus véi cing liéu nhu trén nhung ¢ 12,5% (3/24) ga sdng sét (Bang 5).

Két qua ghi nhan s6 ga chét theo ngay sau khi gay nhiém theo dugc trinh bay qua
bang 6.

Bing 6: Thoi gian chét ciia ga thi nghiém & cic nghiém thirc sau khi giy nhidém

S6 ga chét theo ngay sau khi giy nhiém (con) S6 trung binh

Nghiém thirc
4 5 6 7 8 9 10 11 12 13 14 x+SD
ChIFNa 2 4 1 2 4 10,15+1,57
B. subtilis-ChIFNo 2 1 2 11,00£1,00
B. subtilis 6 6 5 4 5,33+1,11

Két qua bang 6 cho thay, ga & 16 str dung B.subtilis -ChIFN & ¢6 s6 ngay trung binh
tir lac gay nhiém dén khi ga chét (SNTBNDC) 1a (11,00+1,00) dai hon so véi 16
ChIFN« (10,15+1,57) khong c¢6 y nghia thong ké (P=0,203), nhung SNTBNDC
clia ga & ca 2 nghiém thic ndy déu cao hon so voi ga dbi ching chi sir dung
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B. subtilis (5,33+1,11) c6 y nghia thong ké (P=0,000). Diéu nay cho thdy ChIFN
da han ché sy nhan 18n cua virus lam bénh tién trién cham va kéo dai. Két qua trén
cling pht hop v6i két qua thi nghiém cta Pei ez al. (2001) khi sir dung ChIFN c6
kha nang 1am han ché sé ga mic bénh viém phé quan truyén nhiém, lam bénh
cham tién trién va giam murc do tram trong cua bénh.

Dé xac dinh nguyén nhn gy chét ga thi nghiém, chung t6i tiép tuc phat hién virus
Newecastle tir ga chét bang xét nghiém HA va gidm dinh bang xét HI v6i khang the
dac hiéu, két qua duoc trinh bay qua bang 7.

Bing 7: Két qua xét nghiém virus Newcastle tir ga chét & cac nghiém thirc

_Nghiém thirc S6 mu kiém tra___ S6 mAu duong tinh Ty 18 (%)
ChIFNa 13 13 100,00
B. subtilis-ChIFNa. 5 5 100,00
B. subtilis 21 21 100,00

Két qua xét nghiém cho thiy tat ca ga chét & cac nghiém thirc déu dwong tinh, cho
phép khang dinh ga chét do bi bénh Newcastle.

Két qua khao sat bénh tich ga thi nghiém dugc trinh bay qua bang 8.

Bang 8: Tén suit xuét hién bénh tich ga thi nghiém chét qua mé kham (n=39)

Tén suit xuit hién bénh tich

Bénh tich

S6 lwong Ty 18 (%)
Da day tuyén xuat huyét 39 100,00
Rudt xuit huyét 39 100,00
Hach manh trang viém Xudt huyét, hoai tir 32 82,05
Hau mén xuat huyét 26 66,67
Khi quan xuét huyét 13 33,33
Lach hoai tir 9 23,08
Nao xuat huyét 7 17,95
Da day co xuit huyét 6 15,38

Két qua khao sat bénh tich tir ga thi nghiém cho thdy bénh tich chii yéu 1a hién
tuong xuét huyét & cac co quan ndi tang trong d6 dang chu ¥ 13 bénh tich xut
huyét & dudng tiéu hoa v6i 100% ga khao sat co bénh tich xuit huyét & da day
tuyén va rudt. Day 1a nhitng bénh tich ddc trung cta virus Newcastle, dong thoi
khong phat hién bénh tich do nhitng nguyén nhan khac.

4 KET LUAN VA PE NGHI

San pham bao tir Bacillus subtilis biéu hién interferon alpha ga c6 hiéu qua t6t
trong viéc phong bénh Newcastle cho ga thuong pham khi cap qua duong uong.

Can tiep tuc khao sat hi¢u qua ctia san pham nay doi voi cac bénh do virus khac
véi nhitng duong cap khac nhau.
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