A8 AW B R MBI K E 2R A RBABO Vol. 48 No. 4

2020 4F 4 H Journal of Northwest A&F University(Nat. Sci. Ed.) Apr. 2020
R 2% o R B ] 0 2019-10-08  10:45 DOT:10. 13207/j. cnki. jnwafu. 2020. 04. 006

¥ 2% H4 B ik < http: //kns. enki. net/kems/detail/61. 1390. S, 20191008. 1044, 012. html

RABFEZImEEN T BEEEK
HUR £ 3R

KEN. A K.x226,8 R, ZHEE,
AT AL R T AR A, A T £

GF B S FREY TRARA R ShP 3 E TR EEZE A RRE IR 5 2661140

[ ZE] CE T il pR % s 04 5E o /8% S 30 I Ji7 D100 25 B9 11 5P PR X R} P 20 1 S8 5 4RA5 1 AR A0 T 1 9100 25
SD18.Xf SD18 747 BOw ¥ L2 A B e ML WF 50 %00 35 1O TR AW 58 #0145 5 B 16 582 Sl o 07 34 ] T 1 R 4 B8 LR
e R W Ji7 DI R 52 o 305 B OG5 Ak 1) JULRBE R8s 13 00 » 20 B Dy o 76 LMIH 4R i B 0% 5% L OF i 2 B 1% 3 AN S AR B £
K AE LEH B 2R ] Reed-Muench 123 7 955 75 X8 I 2 B BUSE i (ELD;, ) A2 240 Mg 2 B0k G i (TCIDs, ) 5 X 57 86 5 bk i
A7 ERAG S PR L BE 4 R0 R s P BT X W i JIOE BE L1 AN ST PR S PR 51 4 X B O 1 8 RNA 47 RT-
PCR "4 . 22 PCR %27 Jy B4 B0 1 9% R AT 58 DR 1 LA B A, T IR T 0P8 L X 60 R 08 it A% 0 1 2 A 5 T 322 20 8 R s 2 X
SPT X F1 1 3P P XS 347 3 4y 0105 3505 5 P 1l 30 A 93 % B 3 36 CELISAD I 5 BCRE 5 1 SPE X8 1L 15 w0 1 1095 2 it 14¢
T IE o LR DSE (Bh /R 3 X8 I i I B 42 9 305 B O 755 b i) UL R R8st 90 b 20 8 4R A5 1 BR XS JR O iz 105 2 SD18.
ELDs, 2 107%° /0.1 mL.TCIDs, 2 1077°/0. 1 mL., RT-PCR 53R B/, HAY R A B K 4% 4 1 100,750,265
bp AR Y 3G W 1 I 25 1 S1.0C A L1 JER Jr Be o A% H BRI JRAE F X 5 2R 7R . %4 Bk SD18 5 V T XS JH I Ji K
s TW-918CH MO Iy S1 KK 7 41 [l It ik 92. 700,15 T BEM 0T 25 PE 06 1 R 0% 1 S1133 bR iy [] P AL AL 59. 000,
KR Fr 51 3 A BEAL 23 T 2 B % 20 B bk SD18 5 V BEXS IR I Jizg I 7 TW-918 (B MO 4L T i — itk 7332 b 5 1 ¢
X PR i IO 2 S1133 Ak 7 [] A Ak 73 3 B W57 20 8 14 PR XE) P i I 05G 2: SD18 bR Js T2 IV T RE = |
220X YT IO BE S1133 BRI 4L 5235 bk . SPE XS 1 P A XS (1] )5 350 56 32 B . SD18 Bk 35 AE % 51 A2 X8 i 75 1L 5 5
R 5l RN — B IFREK P24 . HEA R R W] L 1 SD18 REEBLNG IR . 41 JT 3L T2 45 IR AT I H: 44 6 DR 20 5 3% I
DRER R TURR VR A HE L S5 R & A5 5 07 M DI 3 (9 B0 45 i . K858 1 1% 0 25 Bk SD18 it B A 48 0T I 955 75 - E 05 5

X KA R T R,
CRBIA] XOIR)7 000 35 98 75 40 15 25 22 5 0 75 B0 1
[FhESZES] S858.312.6577 [XHffREB] A [ZEHS] 1671-9387(2020)04-0041-08

Isolation, identification and pathogenicity of
broiler-chicken reovirus

ZHANG Yuyjie, LIU Dong,LIU Hongxiang, GONG Xiao, LI Lumei,
ZHAO Zitong,ZOU Min,FAN Gencheng,DU Yuanzhao

(State Key Laboratory of Animal Genetic Engineering Vaccine ,YEBIO Bio-Engineering Co. Ltd. of Qingdao ,
Qingdao,Shandong 266114 ,China)

Abstract:[Objective] A strain of broiler chicken reovirus was isolated and identification from suspec-

ted infectious materials, and its pathogenicity and spreading characteristics were studied. [Method) The
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joint tendons tissues and exudates of diseased chickens with suspected infection of chicken reovirus were
collected and pathogens were separated before being cultured on LMH cell with continuous blind transmis-
sion for 3 generations. After aseptic saline ratio dilution,egg median lethal dose (ELD;,) and tissue culture
median infective dose (TCID;,) were determined by the Reed-Muench method,and physicochemical charac-
teristics and hemagglutination characteristics of isolated strains were measured. RT-PCR amplifications of
L1 and S1 genes were conducted to extract total RNA using the designed specific primers of chicken revirus
gene. The positive colonies of PCR identification were sequenced, nucleotide homology was compared and
system genetic evolution was analyzed. The isolate was used for animal regression experiment of SPF chick-
ens and broiler chickens, and the reovirus antibody titrations of SPF chicken serum were determined by
ELISA. [Result] A chicken reovirus SD18 strain was isolated from the joint tendons tissues and exudates
of diseased chickens with ELD;, of 10 %°/0. 1 mL and TCID;, of 10 " /0. 1 mL. The fragments of S1
gene,sC gene and L1 gene of the isolated SD18 were 1 100,750 and 265 bp,respectively. The results of nu-
cleotide homology showed that the homology of S1 gene sequence of SD18 with TW-918 (Taiwan strain) of
V group and S1133 vaccine of [ group chicken viral arthritis was 92. 7% and 59. 0% ,respectively. The ge-
netic evolution analysis of nucleotide sequences showed that SD18 was on the same evolutionary branch as
the V group chicken source isolate virus TW-918 (Taiwan strain) but different from the [ group chicken
source isolate virus S1133,indicating that SD18 belonged to the genotype V and was a variant strain of
S1133. Animal regression experiment showed that SD18 could cause chicken viral arthritis in consistent
with clinical morbidity and spread horizontally. The embryo inoculation test showed that the isolate could
kill chicken embryo and cause thickness CAM, urate deposition and hemorrhage of chicken embryo, which
was consistent with the pathogenic characteristics of reovirus. [Conclusion) The isolated SD18 strain was a
new type of reovirus and could cause chicken viral arthritis.
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DNA Marker DL2000( TaKaRa 3427Q) , [ % 5= lif§
Reverse Transcriptase M-MLV (Rnase H-) (TaKa-
Ra 2641Q), pMDI19-T Vector (TaKaRa 6013), E.
coli JM109 competent cells(TaKaRa 9052) ; DMEM
A B F W (GBICO 21885108), #7 4 g 4 IfiL 3%
(GBICO 12662029) 5 i [m] Yt ik 7] & DNA gel ex-
traction Kit (BioFlux BSC02M1) , & I iz 91 355 5 Bt
K 3 £ (IDEXX REO 5008. 00) ,

1.1.3 Fl#h&kst 54 m B3 NCBIERC kKFE
14 5 BT g 15 75 AH G L 1A )7 81 5 32 A Primer 5. 0 5]
YIBETTHEFEAE s T5 1 ST LR BEig M 51 4
W Bl ¥ ¥ 5 A PIF. 5-AGTATTTGTGAG-
TACGATTG-3', FiiEa|#/% %)} PIR:5'-GGCGC-
CACACCTTAGGT-3, WilA#H 44 A Bt A/ 1100
bp; 75 oC JEP 17 B it 4 e g1 W B g 9 )7 )
# P2F: 5'-ATGGACGGTTTAACTCAG-3", T it
2l ¥ ¥ % k P2R: 5-TCAAGATCAAAAA-
CAAGAG-3', Hi ¥ 18 B By kK /N H 750 bp; £ L1
BRI Bt R Ak n 1 W, BiFSI Y )F 4 O P3E:
5-ATTTGTGTACCGTCTGCA-3", F 5| ¥ )% 5
b P3R: 5'-CAAGCTCAAAGGACGTAC-3', i #)
P34 R BRI 265 bp. 51w FilgAE TAEY T
FE B A B2 w6

1.2 F &

1.2.1 MeFMilm e o B JoREE LIRS M
ST A 1 UL RN 95 R S AL 2, B RR AR L 4 R AR AR
Fo 1 5 m A A 3 ER K, &) 5 & 51 K JE I XUt &
1000 U, Jx & %t 3 ¥%K,4 C.5 000 r/min &.[> 15
min, WH FIEW 0. 22 pm JCR IS AR L IEBR A . #F
R UE W & OB R B R R 10 H % SPF 3G IR 10
Mo 4Efh &R 0.2 mL/M. EFEE T 37 CH Ak
FAETE IR . FEH 24 h NIE TS MY NG IA L % 22 5%
7 d FK 24 ~168 h BB TS B oA FE (Y XS IR 4% B IR B
B, —80 CURAE# . e W RE (9 J7 1k 3% 1% 3 1R,
fif #) WL I SR IR FE T R A2 1 DL

1.2.2 ¢ ikmAF4£ LMH s ey
XSGR E PR BEE s AR HE M 0. 22 pm T TR U8 A%
1T UEBR TR G A LMH 40l 52,37 °C 5% CO, 85
F2 5~7 d. [AIB 35 AR 5 15 09 1 40 M XTI . B HOUL
SR 1E R 4 M AR 1 0 L 2 4 RS AR 3k 7000 ~80%%
IF AR 20 i O i 2k A% 3 A, —80 CHRAF & .
1.2.3 X =F 1 38 % a4 e ¥ 23 58 & (ELD;) A=
Rk SR R B (TCID )M 2 ¥ F, AFh
T AR JER K HE AT 10 A5 & B M R, 3L 101 ~

10°° 5 2R B8 B, A 20 7 % 32 140 009 2 VR 43 A1) 48 39 iR
SBIRFEEEF 10 H iR SPF XL 5 M. A
0.1 mL/#. & F 37 CHEIREFAA DB, 77% 24
h BET ISR, It 5 B H BRI 2~3 3K S EE 5
do A K A0 A R FE T 1% B+ #% Reed-Muench %M
i+ ELD,, .

B B b 8 SD18 7E LMH 411y b L4024
20 ARG - 4 M A2 Lh B R # Fo A0 75 A 4 RE
HEAT 10 £ R AN R 10 ° ~10 7, 4 I 45 Fh T4 W
LMH 52404 96 FL 0 it 40 B 1% 55 Al 1 7] —H
B 6 FL,0. 1 mL/4L, F 37 'C.5% CO, H k%
727 d. 3% H WEL M5 A % Reed-Muench 751
5 TCIDs, o
1.2.4 o ipIkom & Al 2 ¥ B Fh
45 000 r/min B0 15 min, B b 3% 0 . 45 B g 0
M7 %% 1 LMH B)Z 40 i 7E 96 FLAR b 43 25 bk
7 SD18 XF 2 ik« S 407 « R AR 1 L R L Bk L P R
IR 1) BRI
1.2.5  &eF B 38k A f st 45 ol 2 R O TR
e XS A 70 B ) 2T 40k YR e A i o i 5
TEHE 4y B MR EE SDL8 [ I BT M
1.3 BHEFIFEENERE
1.3.1 Ja# RNA #RIR 78 1.5 mL 2058 H
A 300 pl. SDI18 #i B 48 6 IR 9& B 0T B 1 35 9. 7
JIA 700 ul. Trizol Reagent RNA $RIUK . 1R 2, &
W CE 15 min, fIA 200 L 5405 . B R B IR S,
FiRFE 10 min;4 °C.12 000 r/min &.[> 15 min,
B s 500 pl ¥ 5% %2 24 DEPC 4P 1.5 mL
B I A B 1 5N B 500 pl, —20 CRE
30 min,12 000 r/min &> 15 min, Fi-d5 i A 1
mL 75% Z. %, 8 000 r/min B.0» 5 min, 5] 35 % 14 ;
SRIG B E TACE T UTER T 30 u RNA-ree
water H1, —80 CLRAF AT . & M8 S 5% 5% g 1 FH i
B o B2 Y 0% 7 RNA BE 4T 36 5% % & L)
cDNAF—20 CIREHH.
1.3.2 PCR # ¥4 5 PCR ZMIKZR (25 pl) .
Premix Taq™ (TaKaRa Taq™ Version 2. 0) 12.5
pL. E RS54 (10 pmol/L) 4% 1 pl.cDNA B 2
pLoddH, O %% 25 pl, PCR M 514 :94 C T
A5 5 min; 94 °C 30 5,53 °C 30 s,72 °C 40 5,35 4
¥R ;72 CHEMf 10 min, 4 C {47, PCR =¥ %
1.0 Y0 Bt e il 58 Jg Fh, VRS D00 41 B

VIR A H A 205 1 e He o e 1ml ig 3 57 6 ol
Wegti Al o O™ 9 5 8k pMD19-T % 42 b &
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1.4.1 SPE & ¥ 15 H 25 H & SPF X% 7E 3h ¥ %
BRI E 3 d e i TilER . K SPF X814k 3
.5 HL A5 1 400 SD18 Fy 4% & IR 2 st
V& 1t R ) F IR W 10 A5 R REAE O BORE I FhEE 0 I 4R
B#g 0.2 mL/ HLVEFRTES 1 G Y b il
2 G AT o] Ak R H 53K 55 1 20 XS 4] % 7E 7] —
G b A b AR A R) R s X HE 41 DA ) A 3 4 v A 4
KR AR IS 2 PR EdET.
H UL SR8 RS RS R B SR 1 D 5 U H A X i
BAEYOE TG ARk F5 82 20 d RIS 45 5.7
R )R B i 56 2 X0 ik 5 s 4K T HE AT B A S, 6
K/ 3T OGS 7,20 R HR A 1 240 Ak
5 2 X A et 20 32, & 0 A0 B B A A
WA G T ELISA 3050, I 10 53 50 508 .

1.4.2 aRmxy 15 23 HIBEPRGHE M L
WA 3 A LARIRE Y 7 e AT 9 1 sk ik
BRE . BRSO DR R A 14,175,

A

1.6 HiEaE

i J MEGA 6. 0 B4 X 72 19 9 35 4% H IR T
H15 GenBank H i sg i) X9 I I iz 9100 35 )7 41 2 47
[F) Y5 LU X 0 43 #5352 4% 3 Ak 43 B F T MEGAG. 0
##47, % Bootstraptest NeighborJoining J5 3%, B
521 000 iz 5, IF 2 il 5t A% HEAL A

2 AR5

2.1 BEFBIIFSENSE

WL RN 2 586 IR P& REp AL AR 10 H i
SPF # IR HeA To W] B v WAk, 255 2 RE LG . X
JRTE RN G 48~120 h L AE T, 4T JF A9 IR Al Dl 44
BRI B AR IR E . MR LT R
S, 4 B oK M HE I SRS R R T DT % S B
BE Ao WOER SIS 1Y 576 B 2 ISR DR B TR, 28 4 3 I
Y TR TG Y U RE TG I E TS 1 B A 44 o SD18, — 80
CIRAF# M . H SDI18 4y Bs k4 Fh LMH 41 It 5
e o 240 0 L0 SR A2 114 B ) 2% 0 T, LS A8 o )
FEREFIS 72 h A5 70 Y% ~80 Y60 21 Jfd H B A% o K 4
JHL 1) 445 Rl SRR AT s #2296 b JE L B 43 At i T
F G T U A o BRLJZE A0 R R R AR (L DD

A IE# LMH #i)ifg s B. 83 96 hJ5 i) LMH 40 )1
A. Normal LMH cells; B. LMH cells at 96 h post infection
K1 SD18 JrEitksl e LMH i i (5 48 4% Bl (100 )
Fig. 1 Cytopathic effect on LMH induced by SD18 isolate(100X)

2.2 WWMEFIFS SDIS 4 B #% K ELD,, #n
TCID;,

F 10 1% R 50 F B i) SD18 9 B B2 Al 10 H i

SPF X3 AR F1 LMH 1% A% 41 il . £5 # B8 B 39 I8 1 5E 17

100 A LMH 20 5 22 1% 50 4 1 s, R 4

Reed-Muench #: i1 &, SD18 # %5 5% 19 ELDs, K
107%°/0.1 mL,TCID;, 25 10 "% /0. 1 mL,
2.3 GMEFIKED B SDIS Ry 45
B E
SD18 4 5 k9 75 it B ASTd Bk, 76 pH 4. 0~8. 0
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B 6 pH 110 0 0% X i B AS B BE KL 56
°C 20 h, 100 °C 30 min A g K ; 7 BE X 95 B B Yy
PR IG5 i 2R A AL B 5 )5 TCID;, 4 1077/

0.1 mL; 120/ /K Bhbk 37 “CAEMT 30 h Al K35 .
SD18 73 &5 bk AN REBESE 120 1939 | G A1/ B A 21 40
iz

® 1 SDIS rE#k#EM/G SPF BHIEE TR MiFEM LMH HRBEE

Table 1

Mortality rate of SPF chicken embryo and lesions rate of LMH cells experimentally infected with SD18 strain

A SPF X4 it R LMH 41 5 SPF 19 ik 5 LMH 40 i
Vaccinated SPF embryos Vaccinated LMH cells Vaccinated SPF embryos Vaccinated LMH cells
9o T VR R FET-R/ % 9o B TR R S TR/ % 9o B TR R S TR/ % R TSR/ %
Dilution of virus Mortality rate  Dilution of virus Mortality rate Dilution of virus  Mortality rate  Dilution of virus Mortality rate
10 100. 0 10° 100.0 107 17.0 108 12.5
10° 100. 0 106 100. 0 108 0 10°° 0
106 83.0 1077 71.4

2.4 FBEPFIFKEZ S B SDIS MEE

FIH R AP I 7 L1, S1 Ml 6C 6 3 114
SR T X A 58 R K 7 2547 RT-PCR 473 .
HLUKEE SR (B 2) B R Rt H i BN i
265,1 100 A1 750 bp, 5HUM 7 Be R/MAST K H I
F B ST S AR pMD19-T , 5% 4k K s #F 1 i 2
A JMI109 J-4E AMP" /LB K5 B rp 55 5% 515 30 1
FHE pe B b A T AR TR BRA w1y .

H A5 1 P3G 0F B IR B SD18 #k S1 JE [ )3
55 GenBank | % 3 1 & W )i I 1 2 % 55 bk i
TR R W) R M L X, 25 R L 3% 2, i3k 2 WA,
SDI18 ¥k 5 V B XS 0T 7 I 3 TW-918 (& 1 #F)
(1 S1 3L BH P 41 ) 1k 458 e o il 3k 92, 700, 5 HoAth &
JE T s O = 1) ) 5 PR AL S 59. 096 ~68. 800,
5 EHBIH R T BRSSP O RBEH S1133 Bk
IR A A 59. 0%, B G HE W SD18 4y Btk & TV
T XS & 1 00 BF

5000 bp

4000 bp
3000 bp
2000 bp

1000 bp

750 bp
500 bp

1100 bp
750 bp

250 bp 265 bp

100 bp

M. DNA Marker DL2000; 1. 4§ JR %l F5-SD18 L1 A ;
2. W BIRFENM F5-SD18 S1 JE[H ;3. 4 E R4 i F5-SD18 6C A
M. DNA Marker DL2000;1. CAM F;-SD18 segment L1;

2. CAM F;-SD18 segment S1;3. CAM F;-SD18 6C gene

B2 0T I 3 SD18 43 & bk 1) RT-PCR 4% 5¢ 45
Fig. 2 Identification of SD18 strain isolated by RT-PCR
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Table 2 Homology analysis of ARV SD18 and 8 avain reovirus disease reference strain sequence %
4 S1133 4599-V-04 0699 0753B 0804B TW-918 0025 SD18 1.Y383
Strain (KF741772) (KX398298) (MG822691) (MG822676) (MG822671) (AF297215) (MG822690) (MF183217)
S1133 i i R R
(KF741772) 76.7 59.5 58.3 57.9 59.9 56.7 59.0 62.9
1599-V-04 r r .
(KX398298) 61.6 57.8 57.8 61.6 59.0 61.2 59.3
0699 . .
(MG822691) 62.1 61.1 60. 4 60. 4 59.1 59.6
0753B r r .
(MG822676) 60.9 59.6 59.1 59.4 59.1
0804B -
(MG822671) 63.0 63.8 63.1 95.6
TW-918
(AF297215) 69.1 92.7 64.2
0025 .
(MG822690) 68.8 63.3
SD18 64.9
LY383
(MF183217)

it A R Ak 23 A 45 2R (BT 3D ST 3T 20 B 1 1AL XY
Wiz I 5 SD18 k55 T # & U I i /10 2 S1133

PRAL T A [F) 9 A 73 32 b 9 3 2Rk 5 2R B 5 T
5 VEES IR I TW-918 (5 k) 4k T " —
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45 TR 23 B W] 5 A BT 5 HR BT 20 5 1) TR XS I i

100

TR R I 2 S1133 R A AZ S 354K

TW-918(AF297215)
@®spis

100

96

0025(MG822690)
,—LY383(MF183217)

| I
100 0804B(MG822671)

0753B(MG822676)
0699(MG822691)

95

3
Fig. 3
2.5 zh¥EIFRKE
2.5.1 SPF % W& M.25 H iy SPF X 2 il 4
80 SD18 43 BS bk Fs AFEMG 56 5 RIF IR KN . 56
7R A K K I R U %% 0 HoAth SR A 20
KIGEATLE . BRIk B4 A R YRS A
BEHRAE (E O,

S1133(KF741772)
4599-V-04(KX398298)

—w

SD18 43 By ik 5 HAth S 25 T ik S1AXIR T 51 11 38t 1 E AL

Phylogenntic tree of SD18 strain and other strains based on S1 gene sequence

JG 5 T RIS RE B W i I T I3 PR A e BH L BORE
JE 5 20 G BE 1) 0 i I 7 1003 T MR 100 06 # B
(F Db,
x3 SDISHBEHMRERAWABHNHESEE
Table 3 Shedding rate of chicken group experimentally
attacked by SD18 strain

S8 BRI BRI B 5 KN 7 0 e e AR 2 Shedding reve
Treatment 5d 7d
AT A SPE X IR J5 HE AT 20 . i 1 4 KA o o
CHBA0 Wt SO 5 5 KA 7 K8 1000 g Vmstocking s
: N N i 41
% ’ ij‘ﬁg/ﬁ 2 4 ( Iﬁj Je& 41 XL%%E lﬁj %Egﬁ 5K *ﬂgﬁ (PN Cohabitation group 60 100
O HEE 3 5150 60 61 10026 (3 3) . R IF ot 0 0
57 KM 20 KA INE . ELISA 356 £ B , 7%
% 4 SDIS B MREEH SPF 3/ ELISA X & R
Table 4 Elisa antibody of SPF chickens infected with SD18
I BN 5 7d 20 d
Number of OD {i S/P {4 i H R OD {i S/P {4 i H R
chicken OD value S/P value Titration Results OD value S/P value Titration Results
A-1 0. 080 0.07 120 - 0. 329 0.09 2 034 +
A-2 0. 056 —0.01 0 — 0. 380 1. 07 2 458 +
A-3 0. 060 0. 00 0 — 0.215 0.52 1115 +
A-4 0.082 0.07 133 - 0.190 0.43 921 +
A-5 0.076 0.05 0 - 0.221 0.54 1162 +
C-1 0. 080 0.07 120 — 0.229 0.56 1226 +
C-2 0. 065 0.02 26 - 0. 200 0. 47 998 +
C-3 0.078 0. 06 107 — 0. 150 0. 30 617 +
C-4 0. 050 —0.03 0 — 0.226 0.55 1202 +
C-5 0.082 0.07 133 — 0.202 0.47 1014 +
HA-T~AS B 1~5 A3 C-1~C-5. [JEA 1~5 J3G. S/P{H>0. 2 H Jy B % B2 =>396 FI N B, “—7Fm M. “+ %KM
.

Notes: A-1— A-5 represent virus-attacking groups 1—5 chickens; C-1—C-5 represent cohabitation groups 1—5 chickens. S/P value™>0. 2

indicates positive; Titration™>396 indicates positive, “—"

2.5.2 aRNAWG 3 HBREPRGOREREE 7
o e 21 0[] Jiss 4L 1 3P0 PA) X8 A0 48 0 R G 5 249 e i
WrgJa 20 d, Meas: 20 0[] Jie: 26 X6 A R R 5G4 3% B

represents negative, "

O W K ELBRSC N A R I B I R K
o — B0, TR HR AL XS B 1 5 (] 5D

represents positive,
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A.B AN ;C.D AikE 4 A.B control group;C.D test group
Pl 4 SDI8 43 B #k X SPF 3 I 4 (1) 5% )
Fig. 4 Effect of SD18 strain on SPF chicken foot pads
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