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Abstract

Background and Aims: Immunosuppressive viral diseases have become a significant reason for mor-
tality and economic losses in the poultry industry, mainly because of the increased susceptibility of to
second bacterial infections and low responses to vaccination. The aim of this study, was to investigate
the immunosuppressive viral agent, including IBDV, IBV, MDV, FadV, NDV, AlV, and CAV, in
healthy farms. Bursas samples were collected from 3-4 week old broilers farm without clinical signs.
One part of bursas fixed by immersion in 10% buffered formalin for histopathologic study and other
parts selected for molecular studies. The RNA and DNA were extracted. PCR and RT-PCR were
performed for this RNA and DNA viruses, respectively, and Phylogenetic analysis was conducted for
IBD positive samples, also fixed tissue prepared for the histopathological purpose. Generally, four
samples of 12 bursas samples were IBDV positive, five samples IBV positive (%41.66), and two
samples MDV positive (16.66%).

Interestingly these four IBDV positive samples showed the histopathological changes described
above. According to the results of PCR and histopathology determine that % 33.33 of broilers farm in
Iran are suffering from subclinical IBD. All samples for AlV, NDV, CAV, and IBH were negative in
PCR detection methods. The phylogenic tree analysis results show that these sequences are similar to
other IBDV strains circulating in Iran broiler farms and belong to very virulent IBDV genogroups.
Keywords: Immunosuppression, Infectious bursal disease, Histopathology, PCR, Bursa of Fabricius.

Introduction

ne of the biggest problems in the pou-

Itry industry is a complex respiratory

disease and vaccination failure due to immuno-

suppression. Immunosuppressed chickens are

more sensitive to secondary infection, respond

defectively to vaccination, show higher feed
conversion ratio (FCR), reduced daily weight
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gain, and cause significant economic losses
due to the cost of antibiotics used to control se-
condary infections and carcass condemnations.
While vaccination against respiratory sophisti-
cated disease agent was wholly done, the level
of immunity was very low in some farms.

Several factors can affect the immune system
such as immunosuppressive viruses, including
Marek’s disease virus (MDV), Infectious Bur-
sal disease virus(IBDV), chicken infectious an-
emia virus(CAV), Newcastle disease virus
(NDV), infectious bronchitis virus (IBV), Avi-
an Influenza virus(AlV), reticuloendotheliosis
(REV), and Fowl Adenovirus(FadV), in other
hands some environmental factor such as expo-
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sure to Ammonia and Formaldehyde, and other
factors such as mycotoxins (Aflatoxin, Tricho-
thecenes, Ochratoxins, etc.) (1). The characte-
ristic symptoms obtained by these viruses diff-
er, and some symptoms are not easily obvious.
The pathological analysis of lymphoid organs
is simply practicable. The use of quantitative
signs may largely provide a more fast and ac-
curate diagnosis. Lymphoid organs sections
(bursa, thymus, and spleen) contribute to ob-
jective evaluation (2, 3). A histopathological
investigation is an important tool for evalua-
ting the severity of immunosuppression and
discriminating between several diseases (4).
The bursa of Fabricius of broilers is the initial
target organ of IBDV. The virus replicates in
IgM+ B cells and leads to a depletion of these
cells in the BF, suppressing the humoral imm-
une system. Cellular immunity is also endan-
gered during an IBDV infection (5). For diag-
nosis, detection of immunosuppression agents
mainly focuses on detecting specific diseases
by virus isolation, or molecular detection of the
etiologic agent, or possible lesions recognized
at necropsy or histopathology (6).

The aims of this study, was to investigate the
immunosuppressive viral agent including 1B-
DV, IBV, MDV, FadV, NDV, AlV, and CAV
in healthy farms with focussing on histopatho-
logical and molecular detection and determine
the percentage of each agent in these farms.

Methods and Materials

Sampling

Bursas samples were collected from 3-4 week
old broilers farm without clinical signs. Each
specimen was divided into two sections from
the middle part. One part was fixed by immer-
sion in 10% buffered formalin for histopatho-
logic purposes, and other parts were selected
for molecular studies and kept at -20 °C.

Histopathology

For this purpose, fixed tissues were prepared
for paraffin embedding, sectioned, and stained
with H&E following standard methods.

RNA/DNA Extraction
The bursas tissue was homogenized, and Viral
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DNA and RNA were extracted by the Sina Pu-
re DNA kit and Cinna Pure RNA extraction kit
(Cinnaclon Co., Iran) according to the manufa-
cturer's protocol. The extracted DNA and RNA
were stored at -20°C for the consequent PCR
process.

RT

For cDNA synthesis, 1uL of random hexamer
primer (SinaClon, Iran) was added to 10 pL of
RNA. The mixture was incubated 5 minutes at
65°C and 1 minute at 5°C. 11 pL of Master
mix including 2.25 pL of Distilled water (Sina-
Clon, Iran), 2 pL of dNTP (SinaClon, Iran),
0.25 pL of RiboLock RNase Inhibitor (Thermo
Fisher Scientific, USA), 0.5 pL of Revert Aid
Reverse Transcriptase (Thermo Fisher Scienti-
fic, USA), and 4 pL of 5X RT reaction buffer
was added to each tube, resulting in a final vol-
ume of 20 pL. Next, the microtube was incuba-
ted at 25 °C for 5 minutes, 42 °C for 1 hour,
and 95 °C for 5 minutes. The cDNA was stored
at -18 °C.

PCR

PCR was conducted in BIO-RAD T100 PCR
Thermal Cycler with 2.5 pL of templet in a to-
tal 25 pL volume of a reaction containing 1 pL
of each primer and 8 pL DNase free water, and
12.5 pL of 2x PCR Master Mix Red (Maxell).
The reactions were carried out according to
primers and annealing temperature showed in
Table 1. The PCR products were separated by
electrophoresis in 1.5 % agarose gels and vis-
ualized by UV light.

Sequencing and Phylogenetic Study
Takapouzist sequenced the IBDV Positive
PCR products. Multiple sequence alignments
were conducted with Clustalw, and a phyloge-
nic tree was created with MEGA 7 software
using the neighbor-joining method with 1000
bootstrap replicates (7). The IBD sequences
were compared with reference and Iranian
strains

Results
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Table 1. Sequences of primers used in this study and
the annealing and lengths of amplicons.

virus Gene Primer sequence Annealing | Ampliqon
size
Infectious
bursal disease VP2 48
virus
Infectious SX1 CACCTAGAGGTTTGYTWGCATG
bronchitis 31 SX2 TCCACCTCTATAAACACCYTTAC 8 494
virus
(Nested PCR) o1 Sx3 TAATACTGGYAATTTTTCAGATGG 48 200
SX4 AATACAGATTGCTTACAACCACC
Marek’s MD gdF TCCAATACACCAACATCAC
disease virus gB 50 275
MD gdRm CAAGGAAACATACAGGGAC
Chicken CAGTGAATCGGCGCTTAGC
infectious VPZ-VP3 GCTCGTCTTGCCATCTTACAG 55 452
anemia virus
Avian 1o H9F CTYCACACAGARCACAATGG 19 188
Influenza virus H9R GTCACACTTGTTGTTGTRTC
(Nested PCR) 19 H9F2 TCTTCCCAGACACAATCTGGAA - 230
H9R2 TGTTGTTGTGTCGGTTCTTGTGT
Newcastle ; NDCreF = GGTGAGTCTATCCGGARGATACAAG 48 203
disease virus NDCreR TCATTGGTTGCRGCAATGCTCT
Inclusionbody =~ . IBHF ATGGGAGCSACCTAYTTCGACAT c6 593
hepatitis IBHR AAATTGTCCCKRAANCCGATGTA

Table2. The results of PCR and RT-PCR of differ-
ent viral diseases on the bursa Fabricius of broiler

samples.
Infectious Avian Newcastle Infectious Fowl Ch'Ck?” Marek Histopathology
Flocks " . Bursal . Anemia . (Degree of
Bronchitis | Influenza Disease . Adenovirus . Disease :
Disease Virus Depletion)
Bl + - - + - - - Sever
B2 + - - - - - - Mild
B3 - - - - - - - Mild
B4 + - - + - - - Sever
B5 - - - - - - - Mild
B6 - - - - - - - Moderate
B7 + - - + - - + Sever
B8 - - - - - - + Mild
B9 - - - - - - - Sever
B10 + - - + - - - Sever
B11 - - - - - - - Mild
B12 - - - - - - - Mild
Histopathology by a pathologist, as noted in Table2.
A total of 12 samples were collected from hea-
Ithy broiler farms; Histopathologicaly, Four PCR and phylogenic analysis
samples showed lymphoid depletion in bursa Generally, four samples of 12 bursas samples
tissue (Figurel). The scoring of the different were IBDV positive, five samples IBV positive
IBD lesions in the bursa of Fabricius was done (%41.66), and two samples MDYV positive
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Flg 1. Hlstopathology of the bursa of Fabr1c1us of
chickens indifferent flocks (B7; B12; B6).

B1. IBD positive; IB Positive Sever depletion.

B12. No agents detected. Mild depletion.

Fig 2. Phylogenetic tree of Vp2 of the Infectious
Bursal Disease Virus (IBD) detected in Iran. The
phylogenetic tree was constructed using MEGA
version 7 by the neighbor-joining method with 1000
bootstrap replicates (bootstrap values are shown on
the tree). The tree is drawn to scale, with branch
lengths in the same units as those of the evolutionary
distances used to infer the phylogenetic tree.

The evolutionary distances were computed using the
Kimura 2-parameter method (black circle: Iranian
IBDv samples in the current study; black triangles:
Iranian IBDv samples in other studies

(%16.66) (Tablel). Interestingly this 4
IBDV positive sample shown the histopa-
thological changes described above.
According to the results of PCR and histo-
pathology, it was found that % 33.33 of
broilers farm in Iran suffers from subclinical
IBD, which could be one reason for vacci-
nation failure and low immunity in these
papulation.

All samples for AlV, NDV, CAV, and IBH
were negative by PCR detection methods. The
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8| KMRG-48 Tanzania: Morogoro(AB368970.1)
KMRG-48 Tanzania (AB200983.1)

KMRG-38 Tanzania: Morogoro(AB200981.1)
KMRG-40 Tanzania(AB200982.1 )

KMRG-79 Tanzania(AB200986.1)
IBDV/Oyo.NIE/99/015/c Nigeria:Oyo state(AJ586955.1)
IBDV/Oyo.NIE/97/102/c Nigeria:Oyo state(AJ586939.1)
IBDV/Ogun.NIE/98/085/c Nigeria:Ogun state(AJ586945.1)

68

ShirazIBD (JX983160.1)
SC10-11 China(JQ353501.1)

HuB-1 China(KF569805.1)

SD-2 China(EU042147.1)

A R198(EU091533)

H ‘{ polyprotein UK 661 GERMANY(AJ318896.1)

65

UK661 FRANCE(AJ878898.1)
VP2 UK3(225480.1)
—— A IBDV-w-Iran07(EU697938 )

| segment A GZ/96 Singapore(AY598356.1)
Harbin-1 China(EF517528.1)

=

| SC8-11 China (JQ353503.1)
— SDH1 Malaysia(AY323952.1)
— KA06189 Germany(AF159218.1)
L OKYM Japan(D49706.1 )
L UPM92-04 Malaysia (AF262030.1)
L VP2 UK(z25482.1)
.<
SH99 FRANCE(LM651365 )
zz 11 China (JX682711.1)
SC17-11 China(JQ353500.1)
A R197(EU091532)
A R299(EU082025)
A IR599(EU091537)
A R499(EU091536)
A IR399(EU091535)
L A IR199(EU082024)

<

{ SC7-11 China(JQ353504.1)
9% HB1-11 China(JQ353518.1)

phylogenic tree analysis results showed that
these sequences were similar to other IBDV
strains circulating in Iran broiler farms and
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belong to very virulent IBDV genogroups
(Figure 2).

Discussion

Immunosuppression is a general situation in
intensive broiler breeding, where stress factors
are various and continually present. This study
proposed to determine the prevalence of expo-
sure to MDV, IBDV, FAdV, NDV, AlV, and
CAYV among Iran’s commercial broiler flocks
during grow-out to determine the most preva-
lent genotypes of subclinical IBDV, and find
out if there was data for coinfection between
exposure to IBDV and exposure to the other
viruses. This study showed that % 33.33 of br-
oiler flock in Iran were IBD positive with PCR,
which can cause immunosuppression and vacc-
ine failure. Commonly IBD can moderate su-
ppression when chickens were contaminated at
seven days and negligible effects when infect-
ion was 14 to 21 days with reduced humoral
antibody response to other vaccines(8). The
occurrence of poultry diseases varies with
season. However, inhibition of immunosupp-
ressive diseases (IBD and Mycotoxicoses) may
decrease the occurrence of other diseases (9).

In this study, four farms were positive simul-
taneously by IBD and IBV, demonstrating that
IBD may cause immunosuppression for secon-
dary infection by other pathogens. Aflatoxin
and IBDV do not significantly alter the imm-
une response of backyard chickens to ND vac-
cination(10). The IBDV strains circulating in
Iran broiler farms belong to highly virulent
IBD strains (11, 12); the results of our phylo-
genic analysis have also shown that these
strains are very similar to the existing subcli-
nical strains of Iran belonging to highly viru-
lent strains.

Given two positive samples for MDV in this
study, and according to the Iranian Veterinary
Organization based on no vaccination against
Mareks disease in broiler farms, we conclude
that these samples are not vaccine strains and
can be a pathogenic nonpathogenic strain. The
results of recent researches confirm it(11). The
pathological study can define the immunosu-
ppression effect of Marek's disease in broiler
farms(12). CAV principally affects the cellu-

lar immune system. B cells are not sensitive to
CAV infection and are not directly affected by
this virus. CAV replicates in lymphocytes,
destroying thymic lymphocytes, and is directly
cytotoxic for bone marrow; There is a decrease
in weight and size of lymphoid organs, such as
the thymus, bursa, and spleen(13). hanif et al.
(14) showed close cooperation of Ochratoxin
A with infectious diseases such as ND,
HPS(hydropericardium syndrome), and IBD,
which cause significant suppression of the
humoral immune system. Pre-infection with
CAV in broiler chickens can provide to the
spread and evolution of AIV and IBV(15). a
decreased serological response was inspected
against AlV in the presence of FadV infection
in chicken compared to the serological respon-
se against AIV from healthy birds (16).

Conclusions

We found that Iran broiler farms were frequen-
tly exposed to IBDV, MDV, and IBV. This
study also identified potentially very virulent
genotypes of IBDV that can guide vaccination
strategy and disease control applications in
Iran. Flocks that were primarily exposed to
subclinical IBDV will most probably be ex-
posed to IBV, MDV, or other secondary infect-
ions.
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