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* Group 1 (canine, feline infectious peritonitis, porcine

transmissible gastroenteritis and porcine respiratory viruses,
human coronavirus 229E)

* Group 2 (bovine, murine hepatitis, rat sialodacryoadenitis
viruses, human coronavirus OC43) other mammalian viruses,

* Group 3 contains only avian viruses (avian infectious bronchitis,
turkey coronavirus).
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http://www.infectious-bronchitis.com/serotypes-protectotypes-ib.asp

Groups of Corona Virus

Group Il

MHV BCoV Group lloriv ?

HCoV-OC43 B
COVID 19
HCoV-229E
TGEV
PEDV CCoV
FIPV
IBV
Group |
TCoV
G i s
family Coronaviridae fY s
subfamily Orthocoronavirinae,

order Nidovirales,
They are enveloped viruses
a positive-sense single-stranded RNA genome
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Infectious Bronchitis Disease ( I.B)
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Some strains of the virus cause severe kidney damage and may be associated
with high mortality.
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* Three common serotypes in North America are the
Massachusetts, Connecticut, and Arkansas 99 IB viruses.
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variant 4/91 (also called 793B) was recognised in Europe

"|n Europe, "Holland variants," usually designated using
numbers : (D-274, D-212) are recognized.
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= Several of IB virus have a strong affinity for the
(nephropathogenic strains). These strains may cause severe
renal damage.
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Infectious Bronchitis serotypes and protectotypes
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Comparison of a normal 18-day old chicken
embryo (right)

and two infected

embryos of the same age, showing dwarfing
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Virus and Protein Structure

* Four structural viral proteins designated have been
recognized

S - spike glycoprotein - virus attachment and neutralisation
epitopes

* M —membrane protein - integral membrane protein
(glycoprotein

* E — envelope (small membrane) protein - important for virus
assembly

* N — nucleoprotein - surrounds and protects the viral RNA
genome

* B virus has the ability to or change its genetic makeup
readily.

As a result, numerous serotypes have been identified and have
complicated efforts at control through vaccination.
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Membrane l Nucleocapsid
protein M protein N

Single-
stranded
RNA

Envelope
protein E

Coronavirus

Spike
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Figure 1. Coronavirus structure showing the organization of spike (S), membrane (M), and
envelope (E) proteins. The viral RNA is associated with the nucleocapsid protein (N).

ACE: angiotensin converting enzyme; RBD: receptor-binding domains; S1-NTD: N-terminal
domain; S1-CTD: C-terminal domain; S1: amino termini; S2: carboxy termini.

Host Receptor

S1-CTD
RBD
S1-NTD

S2

Schematic of spike-receptor
binding mechanism

RNA viral genome

Zafar Mahmood et al. 2020
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Positive-Sense Single-Stranded RNA (+ssRNA) Virus

https://www.news-medical.net/health/What-is-a-Positive-Sense-Single-Stranded-RNA-(2bssRNA)-Virus.aspx
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Positive sense RNA VIRUSES ?7

* positive sense : referring to an RNA strand that can serve directly as
messenger RNA and be transcribed into DNA.

& &y (MRNA) JsmS Jaad Al sala) RNA @lliad Cilis s yaill 028 o
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Example of +ssRNA :

* Polio virus, Coxsackie virus, and echovirus.

* Hepacivirus C,

* West Nile virus,

* SARS, MERS, and SARS-CoV-2 coronaviruses,

* Rhinoviruses that cause the common cold.
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The incidence is not constant throughout the year, being reported more -
often during the cooler months.
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Infectious Bronchitis

Effect of IB infections on layers and breeders at
different ages

IB may cause IB may cause
'false' layers - production problems
- respiratory signs
\J \J
_ rearing -
1-10 days +18 wks = 75 wks
of age of age

IB causes only
respiratory signs
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Respiratory symptoms of IB in chickens
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IB -Drop in Egg Prod.
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IB -Drop in Egg Prod.
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Infectious bronchitis, airsacculitis, chicken

*  Respiratory tract lesions include in the trachea and
bronchi, generally without hemorrhage.

may be found in the trachea of young birds.
are thickened and opaque.

* Secondary bacterial infections in meat-type birds, especially with
coliform bacteria, produce caseous airsacculitis, perihepatitis, and
pericarditis.
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* Infection of very young chicks may result in the
development of cystic oviducts.
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IB Lesions

* Degenerated ovary showing atrophic and haemorrhagic
follicules from a hen in lay
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Small cystic, hydropic oviduct, infectious bronCh itiS, variant IB virus
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Diagnosis

* There are three main factors to be considered in order to arrive at a
diagnosis.
. The clinical picture including post-mortem findings in the flock.
. Isolation of the virus in the laboratory.
. A rising antibody titre when the serum is tested against a known
strain of bronchitis virus.
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Vaccines

* Live vaccines control infections in broilers.

* Breeders and layers require priming with live vaccines and
then vaccination with an inactivated vaccine.

* Live IB vaccines

* IBH120 Massachusetts (strain H120). H120 H52
IBMa5 Dose contains 3.0logl0EID50 of the IB virus
B 4/91

 IBD274

* Inactivated adjuvanted vaccines are used in the control of IB.
Different serotypes are present in different vaccines,

* The vaccine used is dependent on the local situation.
* IB (multi) combinations



http://www.infectious-bronchitis.com/nobilis-ib-h120.asp
http://www.infectious-bronchitis.com/nobilis-ib-h120.asp
http://www.infectious-bronchitis.com/nobilis-ib-ma5.asp
http://www.infectious-bronchitis.com/nobilis-ib-ma5.asp
http://www.infectious-bronchitis.com/nobilis-ib4-91.asp
http://www.infectious-bronchitis.com/nobilis-ib4-91.asp
http://www.infectious-bronchitis.com/nobilis-ib4-91.asp
http://www.infectious-bronchitis.com/nobilis-ib4-91.asp
http://www.infectious-bronchitis.com/nobilis-ib-d274.asp
http://www.infectious-bronchitis.com/nobilis-ib-d274.asp
http://www.infectious-bronchitis.com/nobilis-ib-d274.asp
http://www.infectious-bronchitis.com/nobilis-ib-inactivated.asp
http://www.infectious-bronchitis.com/nobilis-ib-inactivated.asp

Vaccination schedule

Vaccination Day 1 Day 14 6-10 weeks | 16-18 weeks
age
Layers and IB Ma5 - IB 4/91 Mass.
breeders Type inac.
(emulsion)
Broilers IB Ma5 IB 4/91 ? -
H120 H120




Cross protection studies - live vaccines

By means of the ciliostasis test cross protection studies were carried out using

challenge viruses belonging to serotypes different from those of the vaccines
used.

Experimental design
Four groups of specific pathogen free (SPF) chickens, were used.
Each group was vaccinated as follows:

IB Ma5 (Massachusetts type) at one day of age by eye drop
Group 1
Group 2 IB 4/91 at 14 days of age
Group 3 IB Ma5 (Massachusetts type) at one day of age and IB 4/91 at 14
days of age
Group 4 Unvaccinated control group

At 5 weeks of age all groups were challenged with different field
isolates. At 5-7 days post challenge the ciliostasis test was done.
In all experiments, groups vaccinated and challenged with
homologous virus were included.



The lower the average ciliostasis index, the better the
protection
% cross-protection in SPF chickens vaccinated by eyedrop at 2 to 3
weeks of age with live (IBV) vaccines and challenged 4 weeks later with
homologous and heterologous reference strains and variant field
isolates.

Protection against Italian isolate
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Percent cross-protection afforded SPF white leghorn chickens vaccinated by eyedrop at 2 to 3
weeks of age with live infectious bronchitis virus (IBV) vaccines and challenged 4 weeks later with
homologous and heterologous reference strains and variant field isolates. (Adapted from Gelb et
al, Variant Serotypes of Infectious Bronchitis Virus Isolated from Commercial and Broiler Chickens.
Avian Diseases 35:82—-87, 1991.)

VACCINE
Challenge | Mass e (Hollnd) ) (Conaught
+Conn + Ark + Ark + Ark

Mass 41 84 93 87 86 100

Ark DPI 47 27 87 100 93
Conn 57 100 100 87 100
JIMK 80 86 73 93 93
Holte 70 33 79 40 93
Florida 77 80 78 60 80
mean % = 69 70 84 78 93

Layer variants
46C 27 33 47 73 40
16VT 47 20 73 60 67
33vT 60 13 80 87 60
3330 47 13 87 53 53
mean % = 45 20 71 68 55
Broiler variant

06 93 100 80 87 80
Figures indicate percent protection—the percentage of chickens not yielding virus from tracheal swabbings collected 5 days
after challenge-virus inoculation. "mean % =" represents percent protectio of an IBV vaccine against reference strain.
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Diagnosis

* Nephropathogenic strains of infectious bronchitis virus and CAstV also
cause interstitial nephritis. Therefore, when nephritis is diagnosed, it is
necessary to identify the causative agent, but this can be complicated by
coinfections of ANV and CAstV, which are common.

* Although ANV and related viruses may be isolated by inoculation of
suspected material (kidney or rectal contents) in the yolk sac of SPF chick
embryos and in chick kidney cells, many ANVs are difficult to isolate. The
best way to detect ANV is by reverse transcriptase (RT)-PCR or real-time,
quantitative RT-PCR of kidney or gut content samples. These tests are
designed to detect multiple strains and allow quick differentiation from
other viruses.

* Serologic diagnosis can be made using direct or indirect
immunofluorescence, seroneutralization, or ELISA tests, but these may
detect only a limited number of strains of ANV because of its high
antigenic diversity, and they are not widely available.


https://www.msdvetmanual.com/poultry/infectious-bronchitis
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Abstract

During 20142017, we isolated a novel orthobunyavirus from broiler
chickens with severe kidney lesions in the state of Kedah, Malaysia; we
named the virus Kedah fatal kidney syndrome virus (KFKSV). Affected
chickens became listless and diarrheic before dying suddenly.
Necropsies detected pale and swollen kidneys with signs of gout,
enlarged and fragile livers, and pale hearts. Experimental infection of
broiler chickens with KFKSV reproduced the disease and pathologic
conditions observed in the field, fulfilling the Koch’s postulates. Gene
sequencing indicated high nucleotide identities between KFKSV isolates
(99%) and moderate nucleotide identities with the orthobunyavirus
Umbre virus in the large (78%), medium (77%), and small (86%)
genomic segments. KFKSV may be pathogenic for other host species,
including humans.



