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KH, PO, 0. 06 g,NaHCO, 0.35 g, 27 0. 02 g, il #%1%
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B 5 = 26 B 20 T 80 A ML %R < 100%
1.4 sHAEHEH NDV (EAHR
141 AR KA P NDV I BE 0 /152
- (1) 2 03 6 K B AR U= 0 1 0 46+ — 70°C
TRAF Y S 56 BT FH o1 ik 08 47 355 A6 1 ) o AR ™ 1 .

W0 Al G 0 A0 B AT B, R A s H R
10° cfu/mL; & B4k 18 h 196 h £38 7™ ¥ 43 51 2
HpH {354 BUH — 2B 984 pH 5] 7.0, (2) R
W) 20 B B FLAC i ™= 1 5 46 & NDV IR A& W & 5 xF
NDV [fi 5 4 ) 5 i < 45 4% B Bk (10° efu/mL) J& HAR
WrEY 5 NDV F A, &E T 37 CRAR GG
1.5 h,3000 r/minE.0 1 min, B 3750 %2 NDV [fil %
#r, A& 4l NDV 6f I8 MRS 55 37 5 % B | A4 51 40

TR T HE
1.4.2 54 B X NDV 7 CEF H 3455 () 572 ) - SE 56
BT

LA 25 A T sl AR 7 4 10 5 A 35 240 M S 7
Yeag (TR 1 A1) < A2 B 55 K T 3 570 1 4, 49 )
FHA AN W BE 25 A TR 50 LR 1 7 4 9 5t A 3 40
1.5 h, ¥R J5 LA 100 TCID,,/0. 1 mL ) NDV 2 40
i, & 37°C 5% CO, JWtAE h Bt 1.5 h, PEik 5 4t
0 24 5 0, Ak S 1 5

24 N ER B AN S B A 55 AR T s AR
Y CVEFFAERT) < L 100 TCID,,/ 0.1 mL NDV Jg&kZL 41
Jfl, & 37°C 5% CO, iFEWHE 1.5 h )5 BE&, 55 5
P [) e J3 5 28 o sl H AR 7= 9, 8 TR A 35 9%
1.5 h 5 ek A IE & 40 i 4 RR 0, 4k 22 15 5% o

32 g AR A ECHAR W 5 A IR A
VEJG He A 40 (B3 A KAE D) < DA 4 i 4 oK Tt 2
UG, 20 5K £5 Ve A5 A A s AR P i 5 100
TCID,,/0. 1 mL NDV Z5{k FUR & ,37C{EH] 1.5 h
Jei A BB Y 96 FLKE R AR, PR 7E IR A
YERI 1.5 h, F 1R A W, T8 46 1E 5 20 M 2% 45 W, 4k 2L
iR,

440 HEEX I, L4 5 % & D-Hanks IR &
FIURBCE 1.5 h B EE R IR

52 IEH Y0 RE
1.5 MTT MEF %

ST T I AR

RN R = (a8 A WA IR P2 OD {8 -
FEXT L34 OD {8) /(4 f % R4 734 0D fE -
S5 10T IR 4L -1 OD ) ) x100%

1.6 Zit=aiE

SCH B B« A E R R, R
Duncan 37T 2 8 HE AL AR A A KE FREH
RARNEFWMRE (P <0.01) 5554 A /NG F B #H
FKmEREE (P <0.05); by A M /NG 5L 3 &
INEFARZE(P>0.05),



1666

Zhanfeng Wang et al. /Acta Microbiologica Sinica(2010)50(12)

2 #X

NDV EHMELE R
% H Reed-Muench it % NDV fy TCID,,/
0.1 mL¥} 10 %%
2.2 HAERRHERBHFYHEBSENESER

i Az B S FLAR = M % CEF 1 48 1 95 7228 2% h7
(CPE) 3B A 20 M 3 58 2248 Aotk BBk Az |
241 60 PR B A R 43 A4 o s o R AR T A A
WA T EIAFEN CEF R K LHEFE RN
10" cfu/mL, B RRFLAT B 4T CEF A 5 K TG 25 77 &
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RN,
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Fig.1 Adhesion of probiotics on CEF. A Lactobacillus casei; B:

Lactobacillus acidophilus

®1 FEAEGRERGH~MAEF NDV mEE#H (X £SD)
Table 1 The hemagglutination titer of NDV treated by different bacteria and its metabolites( X = SD)
Mixture Titer(2) Mixture Titer(2") Mixture Titer(2")
t : t t
( +NDV) e ( +NDV) e ( +NDV) e
Metabolites of Metabolites of
Lactobacillus casei 5.33 0. 58" Lactobacillus casei 5.33 +0.58" Streptococcus thermophilus 6. 00 = 0. 00"
18 h(pH3.8) 18 h(pH6.03)
Metabolites of Metabolites of
Lactobacillus acidophilus ~ 5.33 +0. 58" Lactobacillus casei 5.67 0. 58" Streptococcus thermophilus 6. 00 =0. 00"
18 h(pH7.0) 18 h(pH7.0)
Metabolites of Metabolites of Class of
Lactobacillus plantarum 5.67 £0.58" Lactobacillus casei 4.67 +0.58™ Lactobacillus caset 6. 00 =0. 00"
96 h(pH3.56) 18 h(pH4.31)
Stret Metabolites of Metabolites of Class of
lhrep oct;bc';us 6.67 +0.58™ Lactobacillus casei 5.33 £0.58" Lactobacillus casei 6.00 £0. 00"
ermophis 96 h(pH7.0) 18 h(pH7.0)
al ¢ Metabolites of Metabolites of
L ajsbo - . 5.67 £0.58" Lactobacillus acidophilus 5. 67 +0. 58" Lactobacillus plantarum 6.00 =0. 00"
actobacillus casei
18 h(pH4.89) 18 h(pH5.0)
Metabolites of Metabolites of
Escherichia coli 7.00 +0. 00" Lactobacillus acidophilus 5. 67 +0. 58" Lactobacillus plantarum 6.33 +0.58%
18 h(pH7.0) 18 h(pH7.0)
Metabolites of Phvsiological sali
Salmonella 7.00 £0.00%  Lactobacillus acidophilus  5.33 +0. 58" ( YHS;O ;”;lca sanme 7.00 £0. 00™
96 h(pH4. 56) P
Metabolites of Metabolites of . . .

Lo . Aa . . . . Physiological saline e
Escherichia coli 7.00 0. 00 Lactobacillus acidophilus ~ 5.33 +0. 58 (pH3.8) 6.33 +0.58
18 h( pH6. 86) 96 h(pH7.0) P
Metabolites of . .

ra MRS culture medium " MRS culture medium ™
Salmonella 7.00 +£0. 00 7.00 +£0. 00 7.00 +0.00

H6. 2
18 h( pH6. 85) (pH6.2)

(pH7.0)
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W 8 35 25 5 A W b LT W FLAFF 8 96 h AR i
Y (pH3.56) 4b L5 NDV ) 1L 8 4 e 1%, I A8 2
to AL TR MR IR S e ik o[RBT [RIAS 6] pH (B9 T % LA
PR FIAR 40 FLAT B8 AR 35 7 9 22 [E) %) NDV (1% 1fiL E 7 5%
i) %5 S 25 S W b 3, T L8 4 A R () B R ACE  4
ZHEZESARRE, A HEE K (pH6. 8) Xf IE MRS Xf
HEXT NDV IfiL 58 5 A 5200, A= B AR 7K (pH3. 8) Xf IR
AL DI S 2 ) R AR NDV R I 5 A 52 AR B0 I (R
AT B A 1T IR ) S AR 7= #y % NDV iy ifi 5
WA e m .

2.4.2 A X NDV 7 CEF dsa 5 i 52 . (1)
5 28 B TR Xt NDV 41 i 2R 64 % o
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Fig.2  Different concentrations of probiotics on the comparison of
the inhibitory rate of NDV. A: Lociobacillws casei, B: Latobacillus

acidophilus.

M 2 A] LUE Y, T B FLFT B W R FLAT T B
AN JE— L F) 10% cfu/mL,3 AN SEH 4122 8] ) 22 5 1
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NDV i1 4100 ] 32 H A e B2 O, T g 7L A B 7
107 cfu/mL WETRFLAT B TE 10° cfu/mL B}, 45 1 2H il

55 3 2L I T A A 3R e , O Lk R ) 1 o kg
INTIT AV, 575 2 2 %) 5 40 ) 2% il Ve B2 15 hin i 2 T
A TR FLFT 1R 5 08 IR FLAT TR A AH [R] e B B X
NDV (iR AE A —E M 22 5. (2) 45 4 AR
YIS [ AGF XF NDV- 4 i) 22 59 %k L o

B3 R LLA H L2 B 45 A T AR = ) % NDV
F 400 ) S 5 A W I ) e AR P B R AR Y ik
/NKE NDV 40 6 3832 1 AR, 2 bk 25 A AR ™ )
0 1: 209 B B NDV 0 30 i 2R 5 5 5 B 1: 256
5 T8 B A0 ) HL T 4% s B B T I L A v R FLAT I
IR = MRS 1 LG 3 AL BRI A RS 2 4
Mot E e IR LA 1 AR 3 A MBS B
U Y 25 5 E R R R B 120 e A
I IHE 2 A0 R R B L5 3 AL
He 2 WEME . T EILFF A 5 g R ZLAT 3 16 AH
IF) 5 A5 BB X NDV [ 30 A7 7 — 2 I 25 5%
[ Metabolites treated first BNDV treated first O Treated simultaneously
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Fig. 3 Different dilutions of probiotics metabolites on the
comparison of the inhibitory rate of NDV. A Loctobacillws casei, B:

Latobacillus acidophilus.
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M5 bR g A2 T, BB AR S 3 b B AIC T NDV ) I BE
Ui W 45 2E T AT RE B AR K NDV (I PE T, 803 47
A TR R R AW B B R, AHAS ] 25 2E T TR R 22 1]
FEAE—EMET . fEWA B RIS pH 48
PR EAR B R A NDV 5 i 5 1, B [R5 Rk
A=) Z B IRAEAE— 8 W 25 5 o FLIRR o A0 AR
b O A R M T DR ARG SR pH L,
UE 2 AN 2 KO AR pH R -5 2R e B I BE A T
R, ATAE 52 5o i i & 1 Ik pH E (Y 2E 3 ER K
(pH3.8) % I, 25 S A= B /K (pH3. 8) X M o B
EHYFEAL NDV A I B8, 36 (% pH {E 7T fE 2 f
NDV it 5 B i — > PR 5 (H 2 15 A2 AR ™ 9
T2 H: pH (E 8% ) pH7. 0 I, 78 AT LAY & 25 i B G
NDV #y it B4 , 5 WK pH ELA 2l NDV it 5 1 %
R B A — 2% 14, T AR 7T BE 2 25 A A A G AR o 7R o
77 ) — B TR ) S NDV 7R A —E IE . A
A= BEER K (pH6. 8) X BE MRS XJ H& xf NDV ifi 54 J&
S B 25 R e LU 55 AR TR BE SR A 5 AR OB A
JEAN S NDV ) Il & o o S5 50 38 95 1 2 bR BUR
BRI F AT TR ) S HARHE ™ ¥ %5 NDV 1y
LM 35 T 52 ) 1) 45 SR U I T 4 AR B B0 B
YEH A TR S 1k
3.2 #HAEEX CEF fiRSEREZMA S

I 2 A [\ v B 25 4R B A CEF L X NDV fij i 5%
S B AT, FRATT & B g5 AR TR NDV S84 T B
A E MR AL R 2 W AE 10° cfu/mL -
10° cfu/mL B, ELAT 520 RO PR B AN , X — 45 5
Lee 25 4210 At 25 530 81, T 166 ¢ 38 T o5 s R A, 47t
9 BE AL B AL 5 T AR S W AE 102 B BT Gk
3] g 5 R0 B SR, B Ve R I AT 7T 328 ¥ DA 553 5 DA LA
BB IRATAT LUE Y £ A TR A e e ek
PRS0 75 1 T s 25 5 v B A0 Pk, 0 25038 3] —
WP, A BE R BIFHUR FEVE I o Tanja 8 7E0T Y 15
A TR UK AL 11 98 5 B 0 3 A b A B, A A TR S
53] 10° cfu/mL A BEF= A Hi s 23 v, 10° efu/mL
i B e R

fit 28 TS A A AR T AR e 7, 7T DA S
% A2 TR YT NDV I BE 4 B 0% BEL T £ o 0 93 45 2R 3k
B, 7€ CEF I+, 25 A4 W 0] DL S 5 b 42 o5 X5 2 i )
il 2 XA e T g A TR B BE A A SR TS A S
TR B 25 A A 4G G EE S ARSI (9 43 - DT 45 4
i 4 At — s R 7 9 5 S B W R A L, B O 25 AR
DA IO T o i ISR ) A B B 3 AR R K
B % AN, NDV S DL Mg B il & 19 O SR A 4l

FRLE, 25 A B ol A RO 43 RT3 a4 v 40 A A R
SEPEMTB IR 5 SRS . A2 AR B &R,
A T LA 0 A A G A VR . 25 A AT
VA3 3 81 40 A 1 G 22 RS AR 0 B8 40 o) R 4 4 i
R 1 7= A ok S L PO 8 1 VE . 2008 i 45 A F
FERWIFRIN B (RV) BULE 5 1 2 40 itk HT29
3 WA B 48 M 4 L R TL-8 il TNF-o, XU FF 7
FE 6% 025 400 4 92 SR IR 2 A D i 4 5 A
3% 3K Ff 0 1 6 Y PT REJ: 2 5 XU FF R P RV IR e
ML Z—"

3k 25 25 R 5 0 R TR A B A A A R A1
A AY R E RIS, ol LA 25 A 1 nT DAk 1 06
TS5 H 00 B PR DR AR 5 BEAE L U0 R0 7 O B A 2
A EORAES R R . 41 R T (R E B
25, AR ) NI B A DL ECAZ AN A7 A (R R T e B R
Bt A 32440 ) o SR, 3 2o X — 7 AR B B A
T 108 7 A T A VA TR R4 T 2 TR DA 2% B B A7 AR Y
wH,

it B 20 B B R B I A0, 25k B A
—EREIF VR AR LR ] BE 5 25 A T A
/NG K S A O M T RE 5 AE A S R R
RNA 19 & il 6 8 00 F A9 A6 4 6 o 38 — Rl ML il
] fE R 5 E T A LLJG 0t 5 0 R S S AR
SCERN G IO R PN YN TTRE2 B o 3 A =
7% % 3 ok e PRAF 9% K 05 45 7L IR R 0 o s UK
i 96 Ak, IV RO, TG R R

A4 B AR = M 0 B 1R FH 1 25 5 T RE 2
F1 UG VR FH A AL P8 1 o 5 A B S i
o7 AR AR R G B R T AN 1 e R S Ok
RYELHURTEIE M o Tao #5 W0 bk 7L B2 i v] LSS 5
M E L 45 A HIV Z B 11 gpl20 h iy & &
SR BT T4 HIV gege " (HIV B 25 2
At LA RS BRI AR R (1, T LABHL AR HIV g A
Fe b RGN ) ALY AL AT RE B T
ETRASRE R ok S e A Rl { o A R S U I il ada o
KA, AT R 4R R 20 N TR
KRR TEARC = 5 o XS A 1 B B B
R 2 B VE A8 00 AT LA 0 00 1090 B A 26 9 1) A
Ko A7 1 AT DA s 4 v e S R SR T RE 5 A 9 RS LA
N LA A A T 5 A B A TR
G4, a6 A AR P B A AR R
F A
ZE TR AHIE 50 A B T S5 oh BT gk B 1Y
BRI

i A2 T Al REXT NDV BEHEA BB 1E AT, 3Cal L
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Effect of Probiotics on Newcastle Disease Virus

Zhanfeng Wang, Ping Zhang , Wenzhuo Fu, Ying Zhang, Tiantian Li,

Bo Pan,Ping Wei"~
(College of Animal Medicine, Northeast Agricultural University, Harbin 150030, China)

Abstract: [ Objective] We studied the antiviral activity of probiotics and possible mechanism thereof. [ Methods] With
hemagglutination in vitro and 3-(4,5-Dimethylthiazol-2-yl) -2, 5-diphenyltetrazolium bromide ( MTT) of chicken embryo
fibroblast ( CEF) ,the hemagglutination titers and virus inhibition rate were respectively determined to evaluate the impact
of probiotics on Newcastle Disease Virus (NDV). [ Results] Five probiotics and their metabolites could reduce the viral
titer of NDV ,but the two pathogenic bacteria and their metabolites could not. These results indicated that probiotics may
destruct the structure of NDV directly and this effect was strain-specific. Probiotics could inhibit the replication rate of
NDV significantly in a dose-dependent manner (P <0.01). The inhibitory rate increased when the cells were pre-treated
with probiotics, which indicated that the probiotics might block NDV adsorbing to the cells. The fact that addition of
probiotics and NDV at the same time reduced the cytopathic effect (CPE) of cells suggested that probiotics could destruct
the viral structure directly ; the lower inhibitory rate of viral replication when cells infected with NDV before addition of
probiotics to the cells suggested that the probiotics worked hardly after the cells were infected. [ Conclusion] Probiotics
can not only destruct the virus,but also block the virus infection of the cells and inhibit the viral proliferation in the cells.

Keywords: probiotics; antiviral activity

(A LT % 3K BE™)

" Corresponding author. Tel: +86-451-55190125 ; E-mail ; weiiping@ yahoo. com. cn
Received :23 April 2010/Revised :9 August 2010





