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ABSTRACT Serological monitoring has been conducted worldwide for early diagnosis of disease and monitoring of immune
status in poultry. This study was conducted to evaluate the immune status of layers with sera submitted to the Avian Disease
Laboratory, Chungbuk National University from 2015 to 2017. The test results were analyzed by the time submitted and by
the age of the chicks. Low pathogenic avian influenza (LPAI) showed a low positive rate of antibody compared with those
of Newcastle disease, indicating that domestic vaccination against LPAI was not sufficient. The antibody profile of infectious
bronchitis (IB) depicted high level of titer and a low tendency of CV as compared to the uninfected control flocks, which
indicated that most layer farms have been exposed to the field IB virus. In case of avian metapneumovirus infection (aMPV)
and Mycoplasma synoviae (MS), since the introduction of the vaccine in 2011 and 2017, respectively, the positive rate and
the titer level were higher than those in pevious times. No significant difference in the changes of seasonal result was

observed, indicating proper vaccination and improvement in biosecurity and management.
(Key words: early diagnosis, immune status, layers, serological monitoring)
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Table 1. Comparison of age-related positive rate against the selected diseases for layer flocks monitored from 2015 to 2017

No. flock positive/no. flock tested (%)

0~1.5 wks' 1.5~3 wks 3~10 wks 10~20 wks 20~30 wks 30~40 wks 40~50 wks 50~60 wks 60~70 wks Over 70 wks

Diseases
LPAI 349/425 63/126 315/496  1,043/1,185  526/550
(82.1) (50) (63.5) (88) (95.6)
ND 483/483 123/124 521/528  1,183/1,184  547/548
(100) (99.2) (98.7) (99.9) (99.8)
B 354/410 75/124 446/483  1,051/1,063  493/494
(86.3) (60.5) (92.3) (98.9) (99.8)
AMPV 48/85 20/29 70/139 281/390 195/205
(56.5) (69) (50.4) (72.1) (95.1)
R 10/14 2/4 38/65 178/239 76/83
EDS76 (71.4) (50) (58.5) (74.5) (91.6)
IBD 17/19 3/4 33/33 2/2 1/1
(89.5) (75) (100) (100) (100)
2/11 1/1 22/25 0/1
clA (18.2) (100) (88) 0) 00
MS 36/108 6/13 17/61 39/61 18/19
(33.3) (46.2) (27.9) (63.9) 94.7)

157/174  89/107 67/78 49/52 49/49
(90.2) (83.1) (85.8) (94.2) (100)
179179 116/116 82/82 52/52 50/50
(100) (100) (100) (100) (100)
148/148 86/86 65/66 45/45 34/35
(100) (100) (98.5) (100) (97.1)
51/52 22/22 9/9 8/8 718
(98.1) (100) (100) (100) (87.5)
22/23 15/15 16/16 9/9 18/18
(95.7) (100) (100) (100) (100)
22
0/0 (100) 0/0 0/0 0/0
11
0/0 100) 0/0 0/0 0/0
22 03 11 11 0/1
(100) (0) (100) (100) (0)

LPAL low pathogenic avian influenza; ND, Newcastle disease; IB, infectious bronchitis; aMPV, avian metapneumovirus infection; EDS’76,
Egg drop syndrome’76; IBD, infectious bursal disease; CIA, chicken infectious anemia; MS, Mycoplasma synoviae.

' The age range in weeks old.
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Fig. 1. Changes in the geometric mean titers (GMT), the coefficient of variation (CV) of specific antibodies against low pathogenic
avian influenza virus in the sera of the reference farm (L farm) and total positive farms monitored from January 2015 to December

2017.
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Table 2. Comparison of season-related positive rate against the selected diseases for layer flocks monitored from 2015 to 2017

No. flock positive/no. flock tested (%)
Disease

LPAI® ND° IB° aMPV¢ EDS’76° IBD' CIA® Ms"

Spring  731/838(87.2) 830/833(99.6) 742/776(95.6) 191/234(78.6) 107/118(90.7)  18/18(100)  8/13(61.5)  23/59(39)
Summer 672/809(83.1) 815/816(99.9) 697/740(94.2) 188/236(79.7)  93/117(79.5)  15/16(93.8) 5/5(100) 52/94(55.3)
Fall  763/961(79.4) 958/964(99.4) 825/874(94.4) 169/264(64)  108/155(69.7)  8/8(100) 4/5(80) 24/62(38.7)
Winter ~ 540/632(85.4) 608/608(100)  533/564(94.5) 163/204(79.9)  76/96(79.2)  17/19(89.5)  9/16(56.3)  21/55(38.2)

LPAL low pathogenic avian influenza; ND, Newecastle disease; IB, infectious bronchitis; aMPV, avian metapneumovirus infection; EDS’76,
egg drop syndrome’ 76; IBD, infectious bursal disease; CIA, chicken infectious anemia; MS, Mycoplasma synoviae.

Table 3. Comparison of seasonal serological changes against the selected diseases in the layer monitored from 2015 to 2017

Geometric mean antibody titer + Standard deviation
Disease

LPAT® ND° IB° aMPV* EDS’76° IBD' CIAE MS"
wow oz oman  SRTUBE L TEEame v
Summer  4.32£1.64  681+1.35 jz’?llozdisgo i75,,92999;1154 468+1.48 ff?72()9%.6657 112’,716766.6;1 ;4?:,620625..7545
R4 ootse R0 BUNG anels 5D ok sas0sr
Wi 420855 eolels g BN sselal NN ise sonme

LPAL low pathogenic avian influenza; ND, Newcastle disease; IB, infectious bronchitis; aMPV, avian metapneumovirus infection;
EDS’76, egg drop syndrome’ 76; IBD, infectious bursal disease; CIA, chicken infectious anemia; MS, Mycoplasma synoviae.
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Fig. 2. Changes in the geometric mean titers (GMT), the coefficient of variation (CV) of specific antibodies against Newcastle disease
virus in the sera of the reference farm (A farm) and total positive farms monitored from January 2015 to December 2017.
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Fig. 3. Changes in the geometric mean titers (GMT), the coefficient of variation (CV) of specific antibodies against infectious

bronchitis virus in the sera of the reference farm (C farm) and

total positive farms monitored from January 2015 to December 2017.
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Fig. 4. Changes in the geometric mean titers (GMT), the coefficient of variation (CV), and the standard deviation (SD) of specific
antibodies against avian metapneumovirus in the sera of the positive layer farms monitored from January 2015 to December 2017.
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	 No. flock positive/no. flock tested (%)
	 1.5∼3 wks
	 3∼10 wks
	 10∼20 wks
	 20∼30 wks
	 30∼40 wks
	 40∼50 wks
	 50∼60 wks
	 60∼70 wks
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	 349/425 (82.1)
	 63/126
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	 315/496 (63.5)
	 1,043/1,185 (88)
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	 157/174 (90.2)
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