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ABSTRACT

Investigation of bovine adenovirus type 3 in symptomatic and asymptomatic
cattle were carried out in this study ofdetecting circulating specific bovine adenovirus
type 3 antibodies by Indirect ELISA and standard PCR technique. The study
exhibited these virus have detected by ELISA more than PCR technique. The results
were showed thatthe overall seropositivity ratio of bovine adenovirus antibodies in
animals of Basra was (61.9%) and bovine fecal samples will tested by

PCRwereonly seven fecal positive sample (6.1%) was found.

INTRODUCTION

Adenoviruses (AdVs) are double stranded DNA, non-enveloped viruses with
icosahedral capsid symmetry composed of 252 capsomers, The size of genomes
ranges between 24 and 45 kb (1,2). The virus can cause respiratory and enteric
infections of calves. Bovine adenoviruses (BAVs) cause a variety of clinical signs
including conjunctivitis, pneumonia, diarrhea, and polyarthritis and Bovine
respiratory disease complex (BRDC) is a major problem for cattle and it continues to
cause serious economic losses for cattle industry (3). Adenoviruses were first isolated
from adenoid tissues by two independent groups attempting to identify the causative
agents of acute respiratory infections(4,5).They have been isolated from mammals,
birds, reptiles and other species (6,7). Their replication is mostly limited to single host

species but it can present asymptomatically in species other than the natural host (8).
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MATERIAL AND METHODS

The study included 322 symptomatic and asymptomatic sample from different
region of Basra provincewith clinical symptoms of Bovine adenovirus represented by
mild or severe diarrhea, nasal discharge and normal animal.Samples included 115
bovine fecal specimens, 92 bovine blood samples and 115 bovine nasal swab samples
were collected from bovine with clinical signs from different regions (Abi-Elkhasib,
Shutt-alarab, Basra center, Alqarma, Alzubair). Suspected animals were at age group
ranged between2 month -five years of age in the city of Basra.Sample were collected
in cool condition by ice box and used viral transport media (VTM) to keep the sample
in moderate pH and inhibit bacteria, fungal growth until reach the samples to
laboratory to be diagnosed. All samples were tested with standard PCR (AccuPower®
PCR PreMix, Bioneer, Korea)and Indirect ELISA (BIO-X Adenovirus 3 bovine
ELISA Kit 2*48 test, BIO K 063\2, made in Belgium).

Samples collection

Fecal samples and nasal swab samples were collected from 115 bovine of
clinical sign including diarrhea, nasal discharge, fever, weight loss, in appetence.
From diarrheic and non-diarrheic cattle's of different age and sex in Basra province
(Abi-Elkhasib, Shutt-alarab, Basra center, Alqarma, Alzubair).Fecal samples were
varied in amount from 0.2gm to 10gm per sample and collected in sterile disposable
closed plastic containers containing viral transport media.The nasal sampleswere
taken by sterile swabs. Blood sampleswere collected from the same animals in sterile
10 ml test tube. were transported under cold conditions to the laboratory where the

necessary tests were performed or stored frozenuntil use.
ELISA Test

Indirect ELISA (Adenovirus 3 bovine ELISA Kit, BIO X, BIO K 063\2, Belgium)
was performed for detection antibodies against Bovine adenovirus type 3 in serum
samples of cows, according to the manufacturer's instructions. The signal read for
each samples were divided corresponding positive control serum odd and multiply
this result by 100 to express it as a percentage. Delta OD Sample
Val = *100
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Delta OD positive
PCR Analysis

DNA extraction was performed by using Stool DNA Extraction Kit (Stool DNA
extraction kit, LOT no.1302k, REF.K-3036, Bioneer, Made in Korea),for purification
of viral DNA from stool, according to the manufacturer's instructions. The viral
nucleic acid extraction kit IIT was designed for efficient purification of viral DNA
from cell free samples, which uses the specific sequence of two pairs of primers,
designed E2Afwd and E2Aseql, which located in E2A region of BAV-3. The
primers E2Afwd (5’-GAG ATG GAT GTG AAC AGC GA-3’) and E2Aseql (5°-
ACA TTC TGA TGC TGG TAC TG-3’) amplified an approximately 644 bp product
from the BAV-3 DNA.The reaction was heated in athermocycle for 3 min at 93°C and
then submitted to 30 cycles of amplification. The conditions of amplification

were 45 s at 95°C, 50 s at 55°C, and 1 min at 72°C. The final extension step was done
at 72°C for 10 min.DNAconcentration was complete by Nano drop instrument, and
the horizontal agarose gels was used for analysis of DNA virus amplification product
size. The concentration of agarose used was 1.5%; gels were prepared as percentage

weight / volume solutions.

RESULT

According to different regions of Basraprovince

Results show that out of (92)serum samples.Wereseropositivity ratio of bovine
adenovirus antibodies in animals of Basra were (61.9%). Two regions out of five
under survey recorded high seropositivity ratio including, Basra center (83.3%) and
Shut-Alarab (71.4%). The other threeregions had a lower seropositivity ratio ,Qurma
(50%), Abi-Elkhasib (56%) and Zubair (37.5%),compared to other districts (Table 1).
The difference among these regions was considered to be statistically not significant (

P> 0.05).
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Table(1): Distribution of Bovine adenovirus infection according to ELISA

results in bovine of different region of Basra province.

ELISA results
Regions Examined Positive % Negative %
n.(%). n. n.

Abi-Elkhasib 25(27.2) 14 56 11 44
Shut-Alarab 21(22.8) 15 71.4 6 28.6
Basra center 18(19.6) 15 83.3 3 16.7

Qurma 20(21.7) 10 50 10 50
Zubair 8(8.7) 3 37.5 5 62.5
Total 92 57 61.9 35 38.1

P>0.05 ( X?:5.14;p-value:0.273:DF:4)

Animals clinical picture

Fifty eight (58) animals show clinical signs and 34 animal had been
asymptomatic were investigated by ELISA and resultswererevealed that74.1% were
seropositive for antibodies encountered in clinically diseased animals in Basra
regions, followed by Shut-Alarab (87.5%) showed high rate of seropositivity.
However 34 asymptomaticanimals were show 14 ( 41.2 %) seropositive samples. The
high rate of seropositivity was observed in the animals of Basra center (70 %). The
difference among animals in different Basra regions was considered to be not

statistically significant ( P> 0.05 ).
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Table(2): Bovine adenovirus results in symptomatic animalsofdifferent region of

Basra province based on ELISA.

ELISA results
Regions Examined Positive % Negative %
n.(%). n. n.

Abi-Elkhasib 17(29.3) 11 64.7 6 353
Shut-Alarab 16(27.6) 14 87.5 2 12.5

Basra center 8(13.8) 8 100 0 0
Qurma 14(24.1) 8 57.1 6 429
Zubair 3(5.2) 2 66.7 1 333
Total 58(100) 43 74.1 15 25.9

P>0.05 ( X?:4.301;p-value:0.3667:DF:4)

of Basra provincebased on ELISA

Table(3): Bovine adenovirus results in asymptomatic animals ofdifferent region

ELISA results
Regions Examined Positive % Negative %
n.(%). n. n.
Abi-Elkhasib 8(23.5) 3 37.5 5 62.5
Shut-Alarab 5(14.7) 1 20 4 80
Basra center 10(29.4) 7 70 3 30
Qurma 6(17.7) 2 333 4 66.7
Zubair 5(14.7) 1 20 4 80
Total 34(100) 14 41.2 20 58.8
P>0.05 ( X?:2.881;p-value:0.5779:DF:4)
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Determination of serum’s positivity degree

Symptomatic bovine positive samples 14 (32.5%) were considered moderately
positive where their serum’s positivity degree values ranged between >56% -<79 %,
while the lowest positivity degree were detected in 2 cases (4.7%). Their positivity
degree ranged between 10% -< 33 %, On the other hand the highly serum’s positivity
degree were detected in 16 positive samples (37.2%) where their positivity degree
was >102 % (+++++).Most of asymptomatic bovine positive serum samples 7 (50%)
showed lowest positivity degree ranged between 10 -< 33 % and the moderate
positivity degree (>56 - <79 %) was observed in 2 cases (14.3%), while the highly
serum’s positivity degree were detected in 4 positive samples (28.6%).The difference
between symptomatic and asymptomatic bovine serum’s positivity degree was

considered to be statistically highly significant(X*:27.92;p-value:0.0009:DF:9).

PCR amplification results

The result of PCR amplification that performed on the extracted DNA was
confirmed by electrophoresis as the strands of the DNA which are resulted from
successful binding between primers and the extracted DNA. These successful binding
appear as a single band under U.V illuminator using ethidium bromide as a specific

DNA stain. Bands with expected size (644bp) were observed.

644 bp 644 bp 644 bp

Figure.(

1) Positive and negative results of PCR amplification ; Lane (1) laddermarker ; Lane

113



Basrah Journal of Veterinary Research,Vol.15, No.3,2016
Proceeding of 5™ International Scientific Conference,College of Veterinary Medicine
University of Basrah,Iraq

(5,6,7) positive BAV-3 specific gene (644bp ); Lane (2,3,4,8) negative Broad-
Clinical samples

The PCR analysis was performed on (230) fecal and nasal swab samples (115
for each). Depending on the results of the PCR analysis only 7 (6.1%) fecal samples
were PCR positive for BAV-3 specific gene, whereas 0 (0%) of nasal swab samples
were negative for BAV-3 specific.

spectrum AtAdV on 1.5% agarose .

Table(4): Distribution of BAV-3 specific gene results according to different

region of Basra based on PCR.

PCR results
Basra regions Fecal samples
Tested

samples Positive Negative

n.(%). n.(%) n.(%).

Abi-Elkhasib 38(33.1) 1(2.6) 37(97.4)
Shut-Alarab 27(23.5) 1(3.7) 26(96.3)
Basra center 22(19.1) 5(22.7) 17(77.3)
Qurma 20(17.4) 0 20(100)

Zubair 8(6.9) 0 8(100)
Total 115 7(6.1) 108 (93.9)
X2:13.533;p-value:0.001:DF:4
DISCUSSION

Bovine respiratory disease complex (BRDC) is a major problem for cattle and it
continues to cause serious economic losses for cattle industry. The causes of BRDC
are multiple and complex, but the three factors of stress, viral infection and bacterial
infection are almost always involved in cases of severe disease (9).This is the first

study about the molecular and serological detection of BAV-3 in cattle Basra of
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Iraq,will be a good beginning for further studies on BAV-3. On the basis of this work,
a broad pathogen epidemiological investigation of BAV- 3 might be carried out and
serological methods would be established for detecting antibodies against BAV-3 in
Iraq. Vaccine for BAV-3 might be developed using the new identified BAV-3. All of
these efforts would greatly improve the investigations on BRDC in Iraq, On the other
hand, recombinant BAV-3 is being developed as a live vector for animal vaccination
and for human gene therapy (10). Therefore the BAV-3 might be developed as an

appropriate expression vector.

Results of the present study revealed that the seropositivity of BAV-3 was
61.9%, these results were lower than those reported by (11) and (12) whom detected
antibodies against BAV-3 in tested (91.6 and100 % respectively) against BAV-3 in
sera of young and adult cattle of Iran . Beside that serologic evidence in United
States indicated high prevalence of BAV-3 in cattle. (13)determined antibodies in

(81.38 %) of unvaccinated cattle using serum neutralization (SN) test.

The ubiquitous exposure to bovine adenoviruses makes determination of the specific
type involved in an outbreak of respiratory or enteric disease, The critical assessment
of BAYV, broadly and by genotype, as indicators of BAV infection and environmental
contamination from cattle manure requires improved knowledge of their prevalence,
shedding, and genetic diversity. Many previously published PCR assays targeting
BAYV suffer from poor sensitivity, limited breadth of detection (14,15). In the present
study the examination of bovine nasal and fecal samples using specific BadV-3,
broad-spectrum PCR primer revealed the shedding of most prototype BAV(except
BadV-3, -9,) by cattle, significantly expanding the genetic diversity of BAV detected
to date by PCR (16). The current revealed that7(6.1%)out of 115 head of symptomatic
cattle showed BAV 3 based PCR positive results but serologic data showing that
43(74.1%) BAV 3 based ELISA positive results and 14(41.2%) animals of

asymptomatic cattle.

The current detection of BAV 3 in 7(6.1%) fecal samples only ,agreed with
(17). who mentioned that frequencies determined by using PCR have a wide range,
from 0% to 30% for samples collected from single animals whereas, it is disagreed

with (18), who reported frequencies ranged from 50% to 75% for samples pooled
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from multiple animals. The present finding of BAV3 in fecal samples and its
negativity in PCR analysis of nasal swabs was disagreed with (19) who found positive
PCR result where he used similar BAV3 having the same nucleotide sequence in the
amplification DND previously extracted from nasal swabs collected from a group of

feedlot cattle with acute respiratory disease.

5 _waal) A.BQIAAQ,A3_L§#\ ¢ 3d) gl Laall g A ) pasddal)
Sleie e L i s e e daliins el i) il
Gl 3 panll (3 panl) dzala cgjla;x..\“ alall IS 4y jeaall L) &)&
duadAl)

22 b Abas il s Adbaall 4y pudl JEY) Clial3- (5 jad) (gardl Gus ldl e Baiadll y RS o
238 ekl coaldl Alulu Jelds 4y a3V dadpall elid) ied) 4siis Leand o3 35 4ul Ll
Cuad pald) Alales Joli 408 (81 a0 3V0 Jagi jall eliall Fiaall 4y (g il Gandiily 4wl all
Syl allaa 3 B 3 3ol il Gus il elad) Alad 4] Jaes o) s
e g Jadd CulS Laa o el Aluds Jold 4,088 ada 53 Lpuand &5 4y i) 1l Glie 5 (61.9%)0S
Al 4 3l

REFERENCES

1. Davison, AJ.; Benko, M.; Harrach, B.(2003).Genetic content and evolution of
adenoviruses. J Gen Virol;84(11):2895-908.

2.Berk, AJ. (2007). Adenoviridae: The viruses and their replication. In: Fields
Virology, 5th ed. D. Knipe and P. Howley (Ed.). Philadelphia: Wolters Kluwer
Health/Lippincott Williams & Wilkins. pp.2355-2394.

3.Carolyn, molecular, characterization, of 52k protein of bovine adenovirus type
3 (2010).PhD thesis, Department of Veterinary Microbiology, University of

Saskatchewan, Saskatoon.

116



Basrah Journal of Veterinary Research,Vol.15, No.3,2016
Proceeding of 5™ International Scientific Conference,College of Veterinary Medicine
University of Basrah,Iraq

4. Rowe, W.P.; Huebner, R.J.; Gilmore, L.K.; Parrott, R.H.; Ward, T.G.
(1953).Isolation of a Cytopathogenic Agent from Human Adenoids Undergoing
Spontaneous Degeneration in Tissue Culture. Proc. Soc. Exp. Biol. Med. 84, 570-573.

5.Hilleman, MR.; Werner, JH. (1954). Recovery of new agent from patients with
acute respiratory illness.ProcSocExpBiol Med 85: 183-188.

6.Benko, M.; Elo, P.; Ursu, K.; Ahne, W.; LaPatra, SE.; Thomson, D.; Harrach,
B. ( 2002). First molecular evidence for the existence of distinct fish and snake

adenoviruses. J Virol 76: 10056-10059.

7.Berk, AJ. (2007). Adenoviridae: The viruses and their replication. In: Fields
Virology, 5th ed. D. Knipe and P. Howley (Ed.). Philadelphia: Wolters Kluwer
Health/Lippincott Williams & Wilkins. pp.2355-2394.

8.Shenk, T.( 2001).Adenoviridae: The viruses and their replication. Fields
Virology.Lippincott Williams & Wilkins, Philadelphia, pp. 2265-2300.

9.Xu, Y.; Zhong, H.; Shi, W. (2010). MAVS Protects Cells from Apoptosis by
Negatively Regulating VDACI1. Mol. Cell. Biochem. Nov 26.

10.Baxi, M.K.; Babiuk, L.A.; Mehtali, M.; Tikoo, S.K. (1999).Transcription Map
and Expression of Bovine Herpesvirus-1 Glycoprotein D in Early Region 4 of Bovine

Adenovirus-3. Virology 261, 143-152.

11.Nada, E. M.; Intisar, K. S.; Selma, B.E.; Ali, Y. H.(2015). Epidemiology of
cattle respiratory infection in Gezira State, Sudan: Serological evidence of adenovirus
3 infection.

12.Sakhaee, E.;Khalili, M.;Kazeminia, S. (2009).Serological study of bovine viral
respiratory diseases in dairy herds in Kerman province, Iran. Iranian Journal of

Veterinary Research, Shiraz University,10:49-53.

13. Semra, G.; Zafer, Y.; Harun, A. (2007).Seroprevalance of bovine viral

respiratory diseases.

117



Basrah Journal of Veterinary Research,Vol.15, No.3,2016

Proceeding of 5™ International Scientific Conference,College of Veterinary Medicine

University of Basrah,Iraq

14.Wolf, S.; J. Hewitt; G. E.; Greening. (2010). Viral multiplex quantitative PCR
assays for tracking sources of fecal contamination. Appl. Environ. Microbiol.

76:1388—-1394. 44.

15.Wong, K. (2009).Removal of viruses and indicators by anaerobic membrane

bioreactor treating animal waste. J. Environ. Qual. 38:1694—1699.

16.Hundesa, A.; C. Maluquer de Motes.; S. Bofill-Mas.; N. Albinana-Gimenez.;
and R. Girones. (2006). Identification of human and animal adenoviruses and
polyomaviruses for determination of sources of fecal contamination in the

environment. Appl. Environ. Microbiol. 72:7886—7893.

17.Ahmed, W.; Goonetilleke, A.; Powell, D.; Chauhan, K.; Gardner, T.( 2009).
Comparison of molecular markers to detect fresh sewage in environmental waters.

Water Res. 43 (19), 4908e4917.

18.Maluquer de Motes, C.; Clemente-Casares, P.; Hundesa, A.; Martin, M.;
Girones, R. (2004). Detection of bovine and porcine adenoviruses for tracing the

source of fecal contamination. Appl. Environ. Microbiol.70:1448—-1454.
19.Zhu, YM.; Shi, HF.; Gao, YR.; Xin, JQ.; Liu, NH.; Xiang, WH.; Ren, XG.;

Feng, JK.; Zhao, LP.; Xue, F.(2011). Isolation and genetic characterization of
bovine parainfluenza virus type 3 from cattle in China. VetMicobiol , 149: 446-451.

118



