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Efficacy of ELISA for measurement of protective newcastle
disease antibody level in broilers
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Abstract : Newcastle disease (ND) is a highly contagious disease of poultry that can cause severe economic
losses throughout the world. Vaccination has been used for a long time and proved as one of the most
effective method to reduce the economic loss due to ND virus infection. The measurement of antibody
titer such as hamagglutination-inhibition (HI) test with sera has been used as a useful method to evaluate
the immunity leve of host. However, HI test is gradually being replaced by the enzyme linked-
immunosorbent assay (ELISA). To evaluate the efficacy of ELISA in the chickens vaccinated with different
procedure, present study has been performed. After SPF chicks and commercial broilers were vaccinated
with different kinds of live vaccines such as V4, VG/GA and/or Bl at various time, the antibody level
has been measured using both HI test and ELISA. Challenge test with velogenic viscerotropic NDV was
also performed to measure the protective level of antibody. In the SPF chickens, the mean ELISA titer
after vaccination and survival rate after challenge was increased and correlated with days post inoculation.
More than 80% of chickens with higher than 1,000 ELISA titer after vaccination were survived after
challenge with velogenic ND virus and had good correlation between survival rate and antibody titier. In
commercial broiler chickens, most of them at market age had low level of ELISA titer regardless of the
number of vaccination, and had a low correlation between survival rate and ELISA titer. However, the
ELISA titer of remaining birds after challenge was increased. This result indicated that ELISA titer had
good response against velogenic NDV infection compared to HI titer.
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time : MDT), 193 Heotele] Hu 897 < (Intra-
cerebral pathogenicity index : ICPI), 65+% %< A=y
19 A %) >(Intravenous pathogenicity index : TVPT) [4], FO
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A% AAV) e AeE duiA U [5, 16, 23, 34).
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Table 1. Experimental design for efficacy test of ELISA using the SPF chickens without maternal antibody

0.0 N Days at Days at sampling and challenging
Group . Vaccine L.
chickens vaccination 1 7 14 21 28 35
L1 70 B B ST?(20) ST(20) ST(20) ST(20) ST(20)
i CHAL%(9) CHAL(Y) CHAL(9) CHAL(9) CHAL(9)
ST(20) ST(20) ST(20) ST(20) ST(20)
- 5)
12 60 VGIGA 1 CHAL(9) CHAL(9) CHAL(9) CHAL(9) CHAL(9)
13 40 VG/GA 1 B B ST(20) ST(20) ST(20)
i B1 Y 14 CHAL(9) CHAL(9) CHAL(9)
14 30 VG/GA | B B 3 ST(20) ST(20)
Bl 14, 21 CHAL(9) CHAL(9)

1) Vaccinated by eye and oral route

2) ST : serum collected and tested using HI and ELISA
3) Parenthesis is the number of chickens

4) CHAL : Challenged with 10°°E1Dj, of Kyojeongwon

5) Name of vaccine; VG/GA (apathogenic strain), B (lentogenic strain)
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Table 2. Experimental design for efficacy test of ELISA using the commercial broilers

No. of ) Days at Days at sampling and challenging
Group . Vaccine .
chickens vaccination 1 14 21 28
ST(20) ST(20) ST(20)
-1 ) VST
n 60 vé ] STICO™  CHALY(10)  CHAL(10)  CHAL(10)
. ST(20) ST(20) ST(20)
) n
11-2 60 VGIGA ! STED CHAL(I0)  CHAL(10)  CHAL(10)
i ST(20) ST(20) ST(20)
-3 60 VO/GA I, 12 STRD cHAL(10)  CHAL(10)  CHAL(10)
] ST(20) ST(20) ST(20)
fi-4 60 VG/GA L, 16, 23 ST(20) CHAL(10) CHAL(10) CHAL(10)

1) name of vaccine; V4 (apathogenic strain), VG/GA (apathogenic strain)

2) ST : serum collected and tested using HI and ELISA
3) Parenthesis is the number of chickens
4) CHAL : Challenged with 10°°ELDs, of Kyojeongwon

Table 3. Comparison of HI titers among SPF chicken groups at various time

No. of Days at sampling
Group .
Vaccination 1 7 14 21 28 35
L1 ~ 0%0" 0£0 0+0 0+0 0+0 0£0
(0" 0 0) 0) ® 0)
2 | 0.14£0.48  4.60+2.01 385£1.98 455+2.06 3.88+1.02
) (342.86) (43.70) (51.43) (45.27) (26.29)
13 ) B _ 3 615139  6.10+137 510%£1.25
. (22.60) (22.46) (24.51)
14 3 3 3 B B 6.00+1.21 532075
) (20.17) (14.10)
1) Mean of log, HI titer + standard deviation
2) Parenthesis is coefficient of variation (%).
Enzyme-linked immunosorbent assay(ELISA) EHx2I

NDVEAE =A3l7] 98] &3 ¥ ELISA kit
(FlockChek* NDV®, IDEXX Laboratories, Inc., USA)E
T4k AzA7F ARskE WHol ko] AAsE
o} S 2okl dilution buffer® 5000 34H &
‘é% ?’fc}% 1 288 ELISA plates] 100w/ #5500 2
27 WA 71S 2542 53] AR ST
047 ] Oﬂ anti-chicken HRP conjugate(Peroxidase goat anti-
chicken IgG) 100 W& 7F&te] A-2oll4 3087+ Hh8-A|
70 & oA 53] AlFHE ohE 100 W tetramethyl-
benzidine(TMB)&-2.0 2 1047+ ¥4 A171 5 stop solu-
tion2 &2 WARk-8-5 A X AJZ{ T}, ELISA reader(Mole-
cular Devices Emax®, USA)Z 650 nmol A &4 5
235 & xChek™ 22 23(Version 220, IDEXX
Laboratories, Inc., USAYS ©]-&3}o] ELISA &7H& At
Elpi=

B AYe] ARE Tiest, FHEA B 3] EA(SPSS
10.0, SPSS Inc., USAYS A}%SM EAXE AT
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Fig. 1. Comparison of HI titers among SPF chicken groups
between non-challenged (—~4-) and challenged(---).

HI response was measured in all survived chickens after
challenge with Kyojeongwon for groups vaccinated; once
(A), twice (B), three times (C).
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Table 4. Comparison of ELISA titers among SPF chicken groups at various time

No. of Days at sampling
Group .
Vaccination 1 7 14 21 28 35
I liOk” 2420 1+£0 110 1+0 1120
(0)” 0) (0) 0 0 0)
12 | B 11 +64 107 £ 628 7371178 1,518 +4618 1,111 +729
(123.7) (145.6) (97.4) (145.1) (56.4)
13 ) B B _ 865+ 872 1,161 £822 1,181 +1,029
(76.1) (58.7) (67.0)
14 3 B B B B 1,412+£1,395 1,600+ 1,198
(79.3) (62.6)

1) Geometric mean titer  standard deviation
2) Parenthesis is coefficient of variation (%).
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Fig. 2. Comparison of ELISA titers among SPF chicken
groups between non-challenged (—4—) and challenged(-—-).
ELISA response was measured in all survived chickens
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M Q7HEEE T Aol7t ddom 7k Al A
¥ Arte LB Bl Badd Eur) ooksi #hE
st} Q7Rs WAHZ 3l4e) Adagle] d#o] A
gl whe} F438] 2Asigla, WAl 23] HETe] 28Y
g g3 2005 A W& ] gridsol B
=t
FAPEE MES AT Fig 49149 20] VG/IGA

after challenge with Kyojeongwon for groups vaccinated; F13] el 4% AT S AdsiL 2
once (A), twice (B), three times (C). T FARE BAET A7t ke
Table 5. Comparison of survival rates among SPF chicken groups at various time
Days at challenge
Group
7 14 21 28 35
- 0/4" 0/5 0/4 0/5 0/5
(0y? (U] 0 ® W]
12 3/9 1/9 3/9 9/9 9/9
i (33.3) (11.1) (33.3) (100) (100)
3 3/9 1/9 5/8 8/9 8/8
) (33.3) (11.1) (62.5) (88.9) (100)
14 3/9 1/9 5/8 9/9 9/9
) (33.3) (11.1) (62.5) (100) (100)

1) Number of chickens survived / number of chickens challenged

2) Parenthesis is survival rate (%).
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Table 6. Comparison of HI titers among broilers groups at various time

Days at sampling

Group 0 14 21 28

" 10.10 £ 0.85" 6251079 365123 4702313
(8.42)? (12.64) (33.70) (66.60)

o 8.42+0.77 6.10+0.85 445+1.15 230+1.72
(9.14) (13.93) (25.84) (74.78)

s 7.68 % 0.95 3454132 4854190 5.53+1.95
(12.37) (38.26) (39.18) (35.26)

4 8.95 +1.32 4844134 3.50+2.01 245+231
(14.75) (27.69) (57.43) (94.29)

1) Mean of log, HI titer & standard deviation.
2) Parenthesis is coefficient of variation (%).

HI titer (log2 base)
HI titer (log2 base)

42

35 42
(A)
@ @
é § o :
T I
42 49 35 42
© (D)

Fig. 3. Comparison of HI titers among broilers groups between non-challenged (—4-) and challenged (---).
HI response was measured in ail survived chickens after challenge with Kyojeongwon for groups vaccinated; once with
V4 strain (A), once with VG/GA strain (B), twice with VG/GA strain (C), three times with VG/GA strain (D).

Table 7. Comparison of ELISA titers among broilers groups at various time

Days at sampling

Group
1 14 21 28
1 15,981 £ 3,690V 1,491 £2,013 113+119 101 £199
(22.47 (94.9) (69.0) (118.7)
2 10,268 + 4,803 1,815 £2,014 157 £280 157 £280
(41.7) (88.1) (110.8) (140.1)
13 9,691 £5,076 242 + 449 54+ 121 126 + 360
(46.6) (112.2) (110.5) (101.0)
4 11,308 +4.815 215+528 17 £326 5+212
(38.1) (105.0) (260.7) (299.4)

1) Geometric mean titer * standard deviation.
2) Parenthesis is coefficient of variation (%).
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Fig. 4. Comparison of ELISA titers among broilers groups between non-challenged (—4—) and challenged (—--).
ELISA response was measured in all survived chickens after challenge with Kyojeongwon for groups vaccinated; once
with V4 strain (A), once with VG/GA strain (B), twice with VG/GA strain (C), three times with VG/GA strain (D).
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