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Development of Infectious Bronchitis Virus (IBV) ELISA Kit for Detection of Antibodies
against Nephropathogenic IBV Vaccine

Kyu-Jik Kim", Jun-Young Kim', Ha-Na Youn’, Hyo-Sun Ju’, Da-Yeah Lee* and Chang-Seon Song’
"avian Disease Laboratory, College of Veterinary Medicine, Konkuk University, Seoul 05029, Republic of Korea
KCAV Co., Ltd, Seoul 05029, Republic of Korea

ABSTRACT Infectious bronchitis virus (IBV) is an economically important disease in the poultry industry worldwide. This
disease commonly manifests respiratory signs, poor egg quality, and decline in egg production. Since IBV is a RNA virus,
the emergence of new variant strains is continuously reported and the immunization of susceptible chickens with only one
antigenic type of the virus has been shown to induce partial or no protection against other unrelated types. Therefore, it is
difficult to diagnose IBV due to variants serotypes. In this study, we collected serum from various ages of Broiler GP
(Grandparent) to Layer CC (Commercial chick) and performed detectability comparison test between domestic company and
multinational company manufacturing ELISA kit. Results of this experiment suggest that domestic company manufacturing
ELISA kit is more sensitive to infectious bronchitis antibody than that of the multinational company. Our findings also suggest
that antibody’s change trends after infectious bronchitis vaccination. Thus, the use of appropriate kit for domestic situations

is important.
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Table 1. Vaccine program of Broiler GP(Grandparent) and PS(Parents) used in the experiment

Broiler GPS Broiler PS
Age of chicken® Age of chicken
Strain of IBV® Live/killed Strain of IBV Live/killed

4 days KM91°¢ Live 1 day KMO91 Live
3 weeks KMO1 Live 3 weeks KM91 Live
5 weeks KMO1 Live 5 weeks KMO1 Live
8 weeks KMO1 Live 8 weeks KMO1 Live
15 weeks KMO1 Live 15 weeks KMO1 Live
19 weeks KM91, Mas® Killed 19 weeks KM91, Ma5 Killed
21 weeks KMO1 Live 21 weeks KMO1 Live
23 weeks KMO1 Live 26 weeks KMO1 Live
29 weeks KMO91 Live 32 weeks KM91 Live
35 weeks KMO1 Live 38 weeks KM91 Live
41 weeks KM91 Live 44 weeks KMo1 Live
47 weeks KMO1 Live 50 weeks KMO1 Live
53 weeks KMO1 Live

59 weeks KMO1 Live

A Age of chickens: The age of chicken when the samples were collected.

B IBV: Infectious bronchitis virus.
€ MO1: Infectious bronchitis field serotype circulating in Korea.

D' a5: Infectious bronchitis vaccine serotype Massachusetts in worldwide.
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Table 2. Vaccine program of Layer PS(Parents) and CC(Commercial Chick) used in the experiment

19

Layer PS

Age of chicken®

Layer CC

Age of chicken

Strain of IBV® Live/killed Strain of IBV Live/killed
4 days Mas© Live 4 days M41 Live
1 week QXP, KM91E, Ma5 Killed 2 weeks K2 Live
5 weeks Ma5 Live 3 weeks K2 Live
10 weeks Ma5 Live 5 weeks K2 Live
13 weeks QX, KM91 Killed 7 weeks KM91, M41 Killed
16 weeks Ma5s Killed 8 weeks K2 Live
19 weeks Ma5s Live 13 weeks K2 Live
15 weeks KM91, M41 Killed
18 weeks K2 Live
& Age of chicken: The age of chicken when the samples were collected.
B IBV: Infectious bronchitis virus.
€ Ma5: Infectious bronchitis vaccine serotype Massachusetts in worldwide.
P QX: Infectious bronchitis field serotype circulating in worldwide.
E KMO1: Infectious bronchitis field serotype circulating in Korea.
Table 3. Serum antibody titer of Broiler GP (Grandparent) used in the experiment
A farm
Flock 1 Flock 2 Flock 3 Flock 4
Age of
chicken® Multinational Domestic Multinational ~ Domestic Multinational Domestic Multinational ~ Domestic
ELISA kit®  ELISA kit® ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit
48 weeks 6234 8610 3189 5917 3958 6977 2983 6437
60 weeks 4955 5985 4520 6564 2998 4830 3260 5360
Die out 8380 8467 5980 7464 4660 5851 5729 7459
B farm
Flock 1 Flock 2 Flock 3 Flock 4
Age of
chicken  Multinational Domestic Multinational ~ Domestic Multinational ~ Domestic Multinational ~ Domestic
ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit
22 weeks 3022 4304 3882 5350 2972 3948 3436 5486
26 weeks 3065 4169 3690 4555 3248 6377 6398 8326
30 weeks 2306 2195 2172 2280 2407 2616 5262 5219
33 weeks 4152 5600 1212 1967 2791 3628 5070 4660
36 weeks 5248 5875 2298 2408 3640 3604 4565 4999
39 weeks 3545 5143 6943 8281 7108 8343 4851 5516
42 weeks 3832 5534 4038 7096 5112 7182 3709 5882
45 weeks 5798 7815 5650 7477 11280 11280 3517 7072
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Table 3. Continued

C farm
Flock 1 Flock 2 Flock 3 Flock 4
Age of
chicken  Multinational Domestic Multinational Domestic Multinational Domestic Multinational Domestic
ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit
1 week 4572 5470 6575 7736 3580 4931 4261 5394
3 weeks 147 55 95 30 81 24 302 585
5 weeks 273 877 673 2247 333 629 244 622
7 weeks 885 1411 1001 1648 692 1316 416 800
10 weeks 1382 2651 5184 7933 2490 6036 2391 3918

A Age of chickens: The age of chicken when the samples were collected.
B Multinational ELISA kit: ELISA titer of Infectious bronchitis virus antibodies in serum analyzed by a multinational corporation ELISA kit.
€ Domestic ELISA kit: ELISA titer of Infectious bronchitis virus antibodies in serum analyzed by a Domestic corporation ELISA kit.

Table 4. Serum antibody titer of Broiler PS (Parent stock) used in the experiment

A farm
Flock 1 Flck 2 Flock 3 Flock 4
Age of
chicken®  Multinational Domestic Multinational ~ Domestic Multinational Domestic Multinational ~ Domestic
ELISA kit? ELISA kit® ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit
48 weeks 5428 6726 5229 6066 6327 7005 6978 7168
60 weeks 8031 8414 8087 7549 657 7907 6629 8316
Die out 7918 7598 7467 5889 7073 6335 6509 5492
B farm
Flock 1 Flock 2 Flock 3 Flock 4
Age of
chicken Multinational Domestic Multinational ~ Domestic Multinational Domestic Multinational ~ Domestic
ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit
36 weeks 5411 6162 4486 5987 2951 5097 3008 4284
48 weeks 7085 6803 6458 6681 19891 12315 4153 5034
60 weeks 7677 6206 5345 4380 4380 5126 8838 7493
C farm
Flock 1 Flock 2 Flock 3 Flock 4
Age of
chicken  Multinational Domestic Multinational ~ Domestic Multinational Domestic Multinational ~ Domestic
ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit
1 week 7036 7105 4807 6425 4833 7787 7231 8089
3 weeks 199 246 63 43 383 436 246 470
5 weeks 168 467 617 2117 251 681 172 337
7 weeks 122 158 463 1559 1660 2554 272 289

10 weeks 923 1896 1906 4580 727 2578 1011 1987
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Table 4. Continued

C farm
Flock 1 Flock 2 Flock 3 Flock 4
Age of
chicken Multinational Domestic Multinational ~ Domestic Multinational Domestic Multinational ~ Domestic
ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit ELISA kit
14 weeks 1261 1972 2744 4348 1914 2977 876 1435
18 weeks 2204 3388 3346 5756 2953 3863 688 1202

A Age of chickens: The age of chicken when the samples were collected.
B Multinational ELISA kit: ELISA titer of Infectious bronchitis virus antibodies in serum analyzed by a multinational corporation ELISA kit.
€ Domestic ELISA kit: ELISA titer of Infectious bronchitis virus antibodies in serum analyzed by a Domestic corporation ELISA kit.

Table 5. Serum antibody titer of Layer PS(Parents stock) used in the experiment

A farm B farm C farm

Age of Multinational ~ Domestic Age of Multinational ~ Domestic Age of  Multinational ~ Domestic

chicken®  ELISA kit® ELISA kit chicken ELISA kit ~ ELISA kit chicken ~ ELISA kit  ELISA kit

21 weeks 6865 9073 5 weeks 1158 4463 16 weeks 6845 13713

26 weeks 6546 8780 10 weeks 4350 7411 19 weeks 6600 11745

29 weeks 2623 6901 25 weeks 5013 4196 25 weeks 5367 12314

41 weeks 6977 7307 33 weeks 10366 11476 28 weeks 2538 13564

49 weeks 1,777 6843 38 weeks 8058 11981 40 weeks 6238 11022

54 weeks 9329 12276 42 weeks 8550 12631 48 weeks 9623 11193

58 weeks 8915 14055 52 weeks 8903 13003 53 weeks 8113 12267

67 weeks 8896 14967 55 weeks 4888 13675 57 weeks 10301 14783

71 weeks 7946 15048 66 weeks 8723 13676
69 weeks 8364 14136

D farm E farm

Age of Multinational ~ Domestic Age of Multinational ~ Domestic

chicken ELISA kit ELISA kit chicken ELISA kit ELISA kit

5 weeks 623 3630 4 weeks 1503 8922

11 weeks 3101 8486 9 weeks 4886 11618

14 weeks 2001 7923 12 weeks 2621 9540

26 weeks 5029 10670

34 weeks 9429 10011

39 weeks 6195 10484

43 weeks 6854 12222

52 weeks 8408 14309

56 weeks 7331 13538

A Age of chickens: The age of chicken when the samples were collected.
B Multinational ELISA kit: ELISA titer of Infectious bronchitis virus antibodies in serum analyzed by a multinational corporation ELISA kit.
¢ Domestic ELISA kit: ELISA titer of Infectious bronchitis virus antibodies in serum analyzed by a Domestic corporation ELISA kit.
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Table 6. Serum antibody titer of Layer CC(Commercial chicken) used in the experiment
A farm B farm C farm
Age of Multinational ~ Domestic Age of Multinational ~ Domestic Age of Multinational ~ Domestic
chicken®  ELISA kit®  ELISA kit chicken ELISA kit ~ ELISA kit chicken ELISA kit~ ELISA kit
1 week 5365 11331 1 week 1830 7765 1 week 2868 12496
2 weeks 5143 5587 3 weeks 116 658 4 weeks 172 751
3 weeks 2015 539 17 weeks 7722 12676 5 weeks 1378 7588
5 weeks 1973 8441 22 weeks 6307 12593 14 weeks 9728 12253
8 weeks 8674 13634 28 weeks 6343 10412 21 weeks 7633 11723
15 weeks 3925 11173 39 weeks 5296 10152 31 weeks 5665 11619
20 weeks 5932 11681 46 weeks 6310 10278 38 weeks 6421 12913
22 weeks 8244 12137 53 weeks 4963 11259 43 weeks 6761 10857
27 weeks 3686 7922 60 weeks 5502 12959 51 weeks 5535 11454
35 weeks 10236 14694 64 weeks 7053 12120
38 weeks 6072 12624
48 weeks 5077 10810
53 weeks 6002 12123
49 weeks 6577 10748
64 weeks 7989 12105
70 weeks 8957 12931
85 weeks 10773 12833
91 weeks 6286 10200
D farm E farm F farm
Age of Multinational ~ Domestic Age of Multinational ~ Domestic Age of Multinational ~ Domestic
chicken ELISA kit ELISA kit chicken ELISA kit ELISA kit chicken ELISA kit ELISA kit
1 week 2627 11931 1 week 2564 11442 1 week 1499 6553
2 weeks 2392 6755 2 weeks 2433 6667 3 weeks 93 2820
4 weeks 119 1647 3 weeks 185 1154 5 weeks 1430 10733
9 weeks 5721 10723 12 weeks 9006 13192 7 weeks 3032 10082
15 weeks 4124 9269 20 weeks 5731 12567 12 weeks 4133 10822
22 weeks 4101 7540 39 weeks 5886 11275 13 weeks 3179 10192
31 weeks 10265 16167 45 weeks 6365 10717 18 weeks 3643 11882
37 weeks 4413 10148 49 weeks 4199 8687 25 weeks 4995 9224
43 weeks 7454 12943 62 weeks 6238 10886 30 weeks 7248 10406
43 weeks 5705 7746
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Fig. 1. Comparison of sensitivity of the kit in the detection of infectious bronchitis virus antibody of Broiler GP(Grandparent) A farm.
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Fig. 2. Comparison of sensitivity of the kit in the detection of infectious bronchitis virus antibody of Broiler GP(Grandparent) B farm.
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Fig. 3. Comparison of sensitivity of the kit in the detection of infectious bronchitis virus antibody of Broiler GP(Grandparent) C farm.
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Fig. 4. Comparison of sensitivity of the kit in the detection of infectious bronchitis virus antibody of Broiler PS(Parents stock) A farm.
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Fig. 5. Comparison of sensitivity of the kit in the detection of infectious bronchitis virus antibody of Broiler PS(Parents stock) B farm.

Fig. 6. Comparison of sensitivity of the kit in the detection of infectious bronchitis virus
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antibody of Broiler PS(Parents stock) C farm.
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Fig. 7. Comparison of sensitivity of the kit in the detection of infectious bronchitis virus antibody of layer PS(Parents).
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Fig. 8. Comparison of sensitivity of the kit in the detection of infectious bronchitis virus antibody of layer CC(Commercial Chick).
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