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Determining Pathogenicity of Infectious Bronchitis Virus Isolated in Korea 2018
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ABSTRACT Infectious bronchitis virus (IBV) is an acute respiratory disease, causing economic losses in poultry production.
IBV commonly manifests respiratory disease symptoms and poor egg quality in poultry, affecting overall performance of both
broilers and layers. IBV infection further predisposes poultry to secondary opportunistic bacterial infections. IBV undergoes
rapid genetic evolution resulting in various new strains. There is no cross protection among IBV serotypes which makes full
protection against wild-type IBV virtually impossible. In this study, recently isolated IBVs (K24/18, K29/18, K183/18) from
Korean broiler farms were genetically analyzed based on S1 gene. According to the results, IBV isolates showed highest
homology with QX-IBV. However, phylogenetic tree analysis revealed that isolates were divided into distinct sub-clusters
within QX-IBV. To determine pathogenicity of IBV, day-old chicks were challenged with IBV through ocular route. After
challenging the chicks, we executed microscopic examination, virus detection in their organs, and observation of clinical signs
and mortality. We found that the K24/18, K29/18, K183/18 challenge groups showed 28%, 57%, and 42% mortality, respectively,
with high microscopic trachea lesion scores, indicating that these QX-IBV-like strains are pathogenic to chicks and can
therefore be a threat to poultry production.

(Key words: infectious bronchitis virus (IBV), serotype, cross protection, pathogenicity, respiratory)
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IBV isolate Type of birds

Year of isolation Clinical sign

K24/18 Broilers
K29/18 Broilers
K183/18 Broilers

2018 Nephritis
2018 Nephritis
2018 Nephritis

Table 2. Sequence of S1 gene specific primers

Target gene Primer Sequence (5°-3°) PCR product size
IBV F1 AGCAACRCCAGTTGTDAATTTG
IBV R1 CWGTACCATTAACAAARTAAGCMAG 700~800 bp
31 gene IBV F2 TGTGTATTTTAAAGCAGGTGGACC
IBV R2 GTTTGTATGTACTCATCTGTAAC 1,000~1,100 bp
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Fig. 1. Infectious bronchitis virus (IBV) phylogenetic tree based on S1 genes. Strains used in this phylogenetic tree are 3 IBV isolates
and 60 reference strains. IBV isolates used in this study are marked in bold. QX-IBV and KM91 strains are underlined and bolded.
Genogroups and subgenogroups of IBV are indicated on the right.
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Table 3. Inflammatory response of trachea and kidney from challenged chickens

Inflammatory response' (Mean=SD)

Group
URT MRT LRT Kidney
Gl K24/18 0.6+0.5 0.8+0.4 0.2+0.4 0.8+1.1
G2 K29/18 0.4+0.5 0.2+0.4 0.4+0.5 0.6+0.9
G3 K183/18 1.8+0.4 0.4+0.5 0.4+0.5 0.6+0.9
G4 Control 0.0+0.0 0.0+0.0 0.0+0.0 0.4+0.5

! Inflammatory response scores: 0=normal; 1=mild; 2=moderate; 3=severe (Trachea) / O=normal, 1=focal; 2=multifocal; 3=severe (Kidney).

URT, upper respiratory tract; MRT, middle respiratory tract; LRT, lower respiratory tract.

Table 4. Loss of trachea cilia from challenged chickens

Loss of trachea cilia' (MeantSD)

Group
URT® MRT® LRTP
Gl K24/18 3.240.8 3.2+1.1 2.4+1.1
G2 K29/18 4.0+0.0 3.8+0.4 3.6£0.9
G3 K183/18 3.8+0.4 4.0£0.0 4.0£0.0
G4 Control 0.2+0.4 0.2+0.4 0.3£0.5

" Loss of trachea cilia scores: O=normal cilia; 1=<25% cilia damaged; 2=25~50% cilia damaged; 3=50~75% cilia damaged; 4=75~100%

cilia damaged.

URT, upper respiratory tract; MRT, Middle respiratory tract; LRT, lower respiratory tract.

Table 5. Virus detection of each IBV isolates from different organs

Virus re-isolated organ K24/18 K29/18 K183/18
Trachea 77 77 77
Kidney 5/5 3/3 4/4
Cecal tonsil 717 717 77
Lung 5/5 3/3 4/4
Liver 4/7 57 77
Bursa 5/5 3/3 4/4
Table 6. Mortality of each IBV isolates A= T Uk wATe g 7Y Feke] AdAT,
KOA/18 K29/18 KI83/18 K24/18, K29/18, K183/18% T2 247} 2, 4, 30k
7F HAbstgl e, mlol2f 2~ ngt K183/18?§ oA 7|3, 4l
Mortality Mortality Mortality A AT, 7, 7 FaelA 100% BElE A9 K24/18
2/7 4/7 3/7
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