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Coronaviridae family 4l Gl g 5l Alile
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e Group 1 (canine, feline infectious peritonitis, porcine

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

e 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 1l

MHV BCoV Group llor v ?

| l HCoV-OC4a3 B
| COVID 19
HCoV-229E
TGEV
PEDV CCoV
FIPV
IBV
Group |
TCoV
Group Il =
family Coronaviridae -
subfamily Orthocoronavirinae, y

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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Main Symptoms

Sneezing udanl)
Coughing Jladd)
Gasping gl
Tracheal rales Apuab Aol A) A
Nasal discharge 4850 <l 318
Wet eyes Gl glad
Swollen sinuses Al G gaad) adulas

Some strains of the virus cause severe kidney damage and may be associated
with high mortality.
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Etiology el

Coronaviridea Family Lalil) Cila g pudl) Guin g Alile (o ug b @
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Virus classification ;ou gl il
Species: Avian coronavirus (This is the only species within the genus that infects birds)
Genus: Gammacoronavirus (One of the four recognized genera of coronaviruses)
Order: Nidovirales
Family: Coronaviridae
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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 recognized in Europe
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= Several strains of IB virus have a strong affinity for the kidney
(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

Poultry Diseases , 1B Presentation, Dr. M. Fadel 8




a1l pem (havall WS LA de gug pdll S o

glaall ial WA (e el ¢ ) 3l o saligo

*WLEN [ YN U1 PN A IVEN I K - U NG VP R [ RE N PRV
u.ujj.\sj\é\la\.xaiudbj C\Aﬁg‘fﬂ‘ﬁj“—’uJSU“J)M\UJAU‘US‘“
u.u)).\sj\é\lol.bej\c‘;56oJ\‘);4AJJuAMJBOoJAuMJJ%1dJSM
‘\JA\JLA)‘66375J\P4A‘)Juﬁc_\\.cugoddum)4%ldjlm
Dbl gt g8y 3l g g pdll

M\Mcu&j}sﬂmw\ CHladAY| sz‘ GLA.J\LAJ\ A.L;)LAO

L_mLujJAsj\ L_\Y)suj\ uh\ﬁﬂ\&}x@\@\ﬂjﬂ\d\cw\sﬂcﬁ}@\ﬁﬂ\
ST VR REANS WARIER

C\_ﬂ :d\_mo



Protein Virus Structure oss_sdll S 5
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Virus and Protein Structure

e Four structural viral proteins designated have been
recognized

S - spike glycoprotein - virus attachment and neutralisation
epitopes

* M — membrane protein - integral membrane protein
(glycoprotein

e 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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Zafar Mahmood et al. 2020

Host Receptor

Schematic of spike-receptor
binding mechanism
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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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Translation

Viral Protein

{+) Viral mRNA
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RNA Polymerase
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Positive sense RNA VIRUSES ??

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

& zadis (MRNA) Jsw S Jaad Al salal RNA @lliad Cilas g il 28
Ao g ydll Gl g ) ol 408 (a3 58000 Cila glaa Sl g danadl) 48T (X1 DNA.

Example of +ssRNA :

e Polio virus, Coxsackie virus, and echovirus.

e Hepacivirus C,

* West Nile virus,

e SARS, MERS, and SARS-CoV-2 coronaviruses,
* Rhinoviruses that cause the common cold.
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Epidemiology (sl 4l
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The incidence is not constant throughout the year, being reported more -
often during the cooler months.

- Susceptibility 4badd ALY o
bgall jlasY) B Aald g o ganll ALE [ sudal) o) 65f ST zlaall o

AN g gmall  r g gaad) LA sk e
Jitiy s Aalad) ) galall 5 iy sl seball (bl JLsiY1 (5 5ka e o
Ol 5 AT Ukl 5 Ameall ol 1Y) ae g il
5yl Cililsal (K15 San o) sedl 3 ke e JERY
ol Caladl g elall g Jaall g dandiieal)l Cl o) 5y jka o



L syl diu .

AM\&M\MY\ d.ulaucju.m‘j\ju.ud\

BSga b 1 A garl) 634"3‘ .

JF}UAJASSMA\AJ \wmcﬁ.\.\s CMY\M%\A&%{@;@L\%&‘
‘)a.\.dc ‘UJ.\J.\.CJ.U AL

- Baslcal) g disgal) Jal gall o
(MS Mg, ) 253 dals 54380 jpall (zal ja¥1 0
(5olall | ol Lo sl Calaadl ) 4y sall Cagykall o



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 IB causes only +18 wks = 75 wks
of age respiratory signs of age
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Respiratory symptoms of IB in chickens
Lodill) (al 2 Y o
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courtesy of Dr. Jaime Ruiz
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Normal Eggs

Less shell
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IB -Drop in Egg Prod.

Egg production [Y per
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IB -Drop in Egg Prod.

T poor quality eggs
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Gross Lesions 4uay il daall
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Infectious bronchitis, Gross Lesions

e Respiratory tract lesions include the presence of mucoid exudate in the
trachea and bronchi, typically without hemorrhage.

e Caseous plugs may be present in the trachea of young birds.
* The air sacs become thickened and opaque.

* In meat-type birds, secondary bacterial infections, particularly with
coliform bacteria, can lead to caseous airsacculitis, perihepatitis, and
pericarditis.

dﬂ\yé&u@j\ﬁhﬁ;‘jﬁa\} M‘QL&\J@O&‘JJJ—MZ—UM‘ 81.'\5&\}5.3.
* 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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Trachea of a broiler with numerogg,ultryDise
petechial hemorrhage

Nonfunctional ovary, full of clear fluid, in a
mature-layinghen
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Diagnosis el

* 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 3.0loglOEID50 of the IB virus
*IB4/91

 |[BD274

* 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.
e IB (multi) combinations



http://www.infectious-bronchitis.com/nobilis-ib-h120.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-ib-d274.asp
http://www.infectious-bronchitis.com/nobilis-ib-inactivated.asp
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Vaccination schedule gmasill mali 73 gal

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
Challnge | wass [ (Hollnd) ) (connaught)
+ Conn + Ark + Ark + Ark

Mass 41 84 93 87 86 100

Ark DPI 47 27 87 100 93
Conn 57 100 100 87 100
IMK 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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Nephritis in chickens (Infectious Uremia )
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Treatment
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