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Table 1 Experimental protocol for inoculation of attenuated goat pox vaccine in cattle

215 Kok HeRh 7 ey FEFPERAL Bl /mL
Group Number Inoculation dose Inoculation route Inoculation place Dilution volume
A 5 5X10* TCIDy, J¢ F42FP Subcutaneous #i#B Neck 1.0
B 5 5X10*° TCIDs, Fz 43R Intradermal FEAR Tail head 1.0
C 5 10X 10*° TCID, F¢ F43FP Subcutaneous #iB Neck 1.0
D 5 10X 10*° TCID, Jz N EF Intradermal JEH Tail head 1.0
E 5 A FER 7K Normal saline J 4P Subcutaneous i Neck 1.0

TE 2 ARIE T3R50 3 1 2>1.0 X 10 TCIDy, AVAL ¥R 5 TCID : 2R B AU F2 W e ) i . Note: #: Standard one goat dose ==
1.0 X 10*° TCIDy, AV41 strain; TCIDg,: Median tissue culture infective dose.
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Fig.1 Skin nodules on 10" day postvaccination

of vaccinated cattle in 5-times dose by

subcutaneous inoculation
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SR PIVE(E 2) .

M 1 2 3 4 5

M:DL2000 DNA marker; 1: Bt % I8 (ZE bR AVAT R s 2: B
X BT TR K ) 3 3~7 4350 A~E H SR T 5 8~11 4331 A~D
il W . M: DL2000 DNA marker; 1: Positive control (AV41
strain) ; 2: Negative control (sterile water) ; 3-7: Nasopharyngeal
swab samples of groups A, B, C,D and E; 8-11: Blood samples of
groups A,B,C and D.
2 #HBRRF52MmLSDV ) PCR# A E
Fig.2 Gel electrophoresis of partial nasopharyngeal
swabs and whole blood with LSDV PCR test
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EAL LKA M. BN 10f5F R =41 (C )
H 4 15 K ELISA AR I 25 535 4 1 3k B, 26
15 F1 30 X VNT HLiR MR A 23k 5 HE R
40% , H R AN 4350 A 1: 40 1 1:640, H 45 d )5
PHMEARREE 13k o B8RP LOFE AR R4l (D4 7
5515 R PIME, A S 55 30 Rilg A 2 3k 4 &
ELISA A1 VNT $iT 0 fHE , s AR s i 2 4 15 78
1:40F5 L4 b o XFRBZH (E 2) 76 W 300 D9 4R 2 8 15
ELISA M VNT HTARMBAM: . 28 E ik, e F 48 5
F 2B R AL (A 4L F= A8 T B A HTAR
2.4 VNT 5 ELISA#EE M5 #7

VNT 5 ELISA #4540 3 i, B4 %
H95.2% (95% CI: 89.8~98.2) , BH £ 7% & & Ky
87.5% (95%CI: 74.8~95.3) , B M 45 & % 97.0%
(95%CI: 93.4~98.9) , Kappa ff 7 0.846 (95% CI.
0.673~1.02,P <<0.001), 5 VNT #IHt, ELISA Uk
P FIRE S 0 30 R 77.8% (95% Cl:57.7~91.4) fl
100% (95% C1:96.3~100.0) , [FH 44 3 000 2 11 9] 424 i
MR 4355024 100.0% (95%C1:83.9~100.0) 1 94.2%
(95%CI:87.9~97.9).

VNT v fl it & 45 %0 (NI) 5 ELISA fr 1%
lg (S/PETE 5 AR ALY Fb e 45 R an & 4 B s o
% VNT R B 1507 2 B R, 224 B MR
FRHILARTE SO O AE) X T 6 R T A
T, B AIBTARFE Bk O BUME S Q& 5 it o A
KAMESTHT /R, VNT i NIFEZLS ELISA (¥ 1g(S/P){H
177 i 2 Y IE A6 (Pearson” s p = 0.872, P<<0.001,
K 5) . &MEPlE gt f2=Uh NI =0.558 X
1g(S/P value)+1.203, JH#& J5 R* ] 0.754 , 58 255 &
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Table 2 Neutralising antibody titer level in experimental cattle between O and 60 days post vaccination
245 B FEF ] /d Time post vaccination
Group Cattle ID 0 15 30 45 60

1 — (<01:5) + (1:640) + (1:640) + (1:320) + (1:640)
2 — (<(1:5) — (<1:5) —(1:5) —(<1:5) — (<1:5)

A 3 — (<1:5) — (1:10) £ (1:160) £ (1:40) £ (1:40)
4 — (<01:5) (<1:5) — (< — (<01:5) — (<1:5)
5 —(<1:5) + (1:640) + (1:640) + (1:640) + (1:640)
6 — (<1:5) — (<1:5) —(<1:5) — (<01:5) — (<1:5)
7 — (<01:5) (<1:5) — (<1:5) — (<01:5) — (<1:5)

B 8 — (<1:5) (1:320) + (1:640) + (1:320) + (1:320)
9 — (<1:5) 1:5 — (1:10) — (1:5) — (<1:5)
10 — (<1:5) +(1:20) —(1:10) —(1:5) — (<C1:5)
11 — (<01:5) — (<1:5) —(<1:5) — (<1:5) — (<1:5)
12 — (<1:5) — (<1:5) — (<1:5) — (<<1:5) — (<1:5)

C 13 — (<21:5) +(1:40) + (1:40) + (1:20) + (1:20)
14 — (<1:5) — (<1:5) —(<1:5) — (<1:5) — (<1:5)
15 — (<1:5) + (1:640) + (1:640) + (1:320) + (1:640)
16 — (<01:5) — (<1:5) + (1:40) + (1:40) + (1:40)
17 — (<1:5) — (<1:5) —(<1:5) — (<1:5) — (<1:5)

D 18 — (<1:5) — (<1:5) —(1:10) —(<1:5) — (<1:5)
19 — (<01:5) — (<1:5) + (1:40) + (1:80) + (1:320)
20 — (<1:5) — (<1:5) —(<1:5) — (<1:5) — (<1:5)
21 — (<1:5) — (<1:5) —(<1:5) — (<£1:5) — (<1:5)
22 — (<01:5) — (<1:5) — (<1:5) — (<01:5) — (<1:5)

E 23 — (<1:5) — (<1:5) —(<1:5) — (<1:5) — (<1:5)
24 — (<01:5) — (<1:5) —(<1:5) — (<1:5) — (<1:5)
25 — (<<1:5) — (<<1:5) — (<1:5) — (<<1:5) — (<<1:5)

=" R AR S B (<11 20) 5
body titer is negative (<Z1:20); “+

1E 75 4 4> #ii (Shapiro-Wilk test, P= 0.227) . VNT
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3 it #

YT H T LSD 76 3% R 1 B 5012 AT i 2R
AR 395 58 BE 9 1 C A TR A ] LSD (4 a0 22
HEBEFBZ —, B, S48 1 e i) i F s
WK TEH A W BT O IR 4 & 20 0
F14 [
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” represents that the neutralising antibody titer is positive(==1:20).

Note: “—" represents that the neutralising anti-
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LSS e A I O I E S R E S E e AL ]
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FEFN A SRR T R AT AT
3.2 AEFIEFMEMER
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M Js HERE PR 42 . AR S A% SR B S 4 Y 2 3k

A BT RO B R A1 RN AR R L4 B RN
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Fig. 3 Comparison of antibody ELISA test results (A) and virus neutralisation test results (B)

at 0-60 days after immunization
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Table 3 The comparison on antibody test between ELISA HEE EIVE S O 4R 09 HAh 55 F 40 25 T LSDV

and virus neutralisation test

55 TEE v AR AR 2L, OF B T )5 30 d

e R ey ELISA B g 7 A A R TR SRR
Wi Positive H1FE Positive o1 I, AR B IR BIAE TR 2 3k 20 77 1 S e iy oAk
BAYE Positive B Negative 6 1 B (R NPT AN 2 1:640) , H A R4 B 4
Bt Negtive Wirostve 0 FRIIK, — IR AR 60 d PR L TR

BAPE Negative BAPE Negative
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Fig.4 Scatter plot of virus neutralisation test and ELISA results in 5 groups

Pearson’s correlation p=0.872
P<0.001

i aE TR (RIS R

Virus neutralisation test (neutralisation index)

o
© o o Neutralisation index=0.558*ELISA S/P+1.203
Adjusted R* =0.754
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ELISA S/P value (Ig transformation)

E5 ELISA S/PESRE P IXLE 45 H1E X 2T
Fig. 5 Correlation analysis between neutralisation index
of virus neutralisation test and ELISA S/P value
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TINAEUR Y EZ N . 5T ELISA K A Bl i i)
SUPL R P32 25 A 7E LSDV Al GTPV i) 2% 1 R [7] U5
PE S 98.1%, & 2[R VR M ok 97.2%6, I N A 1%
ELISA BRI 25 Xt LSDV # G TPV W F2 1 7 0%
BT B W 1) — AR & o [Wl S, LSDV fl GTPV
9 0 24 5 R 2L %) ) P A 97 96124 TR AR P L
g7 55 TR I MR HEAT B R EG W] LU KT LSDV
(8 eh AR B AT S e ARSI . R TR EE D ) LS+
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H T Ll S B 59 B B LSDV 55 8 1 A 1Y
G PE LR SRE LA I 028 o AT G
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TEAN 2T G 8T 1) e 2R AR T B v Y ey 2F
53R Gy 2R B 9 7 FE A AH 22 >1g 2.5 DL R, )
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M S0 U JE U0 o A A T 38 B 4 B AR A B 1) B s
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55 B TS T 10 e % 1 R RERRLE 3 alit(a], 3R =
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I B 11 G2 R4 B A , T3 6 SR 2 4P R G 1 A6 I
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I TEN-y RSN BRI, s 1 O A R & e ny
FHF 2 254290 o RT3 b il OB X e s 7
B 20 B R A ) . ARSI R R ConA 2R
F1 5595 B RE MRRINEIORT e A J] I, ABE AL 4F 25420 TF N -y
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T LAt , BT L0 L B A 3 0 4 i PR B R AR 12
WIHERR . Gari 25 284 FH R 50 17 B 1480 7% 200 638
SR P8 B PO B AR AR AT R PR AP

ARWFFELE AR, 1L 290 55 T (AVALBR )R
FH 55250 R N BB R A BEVS 5 R AR
R, IS PUIARSE BHEK 60% . VNT 5 ELISA #6:il
DU LA RS W AF G 2R 8 T g 7 i n] )5 5 A n]
SRR E AR N Rl T S e e N O S e
LSDV 1 e f Iy AL A S22 25 i
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Effects of inoculation routes and doses of attenuated goat pox vaccine
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Abstract To evaluate the dynamics of antibodies production after subcutaneous and intradermal inoc-
ulation of attenuated goat pox vaccine (AV41 strain) in cattle and optimize the immunization program of
cattle, 25 healthy beef cattle were randomly assigned into 5 groups and inoculated subcutaneously and intra-
dermally at 5 and 10 times of goat dose, respectively. The standard single dose was 1.0 X 10 TCIDy,
AVA41 strain. At 0,15, 30,45 and 60 days post vaccination, the serum antibody level was detected by both
virus neutralisation test (VNT) and a commercial ELISA kit. The PCR results of nasopharyngeal swabs
and blood were negative without shedding vaccine strain. The results of VNT and ELISA antibody detec-
tion were similar, 60% of the cattle in the subcutaneous inoculation with 5 times dose group seroconverted
on day 30 post vaccination, with the maximum neuralising antibody titer of 1: 640, followed by the intrader-
mal inoculation with 10 times dose group and subcutaneous inoculation with 10 times dose group (40% ),
while only 20% seroconverted in the intradermal inoculation with 5 times dose group.The neutralisation in-
dex of VNT was significantly positively correlated with the S/P value of ELISA.The above results suggest
that similar to the inoculation route and dose of relevant international vaccines, subcutaneous inoculation of
AV41 at a 5 times goat dose is safe and effective and can be used as a clinical vaccination protocol for
lumpy skin disease.

Keywords lumpy skin disease ; attenuated goat pox vaccine (AV41 strain) ; vaccination dose ; inocu-
lation route ; antibody detection ; healthy breeding

(R B HT)



