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Abstract

Numerous illnesses have been found in duck farms in EL-Behira Governorate. Some of them were
primarily manifested as nervous symptoms, which are associated with or without diarrhea in some
flocks and with variable mortalities percent. In order to determine the prevalence of duck viral hepa-
titis in relation to bacterial infection, 20 duck flocks (12 farms and 8 backyards) were examined in
2023-2024. Mainly E. coli, Salmonella spps, Klebsiella spps and staph aureus was detected. Molec-
ular detection of duck viral hepatitis DHV was made by RT-PCR followed by subtyping to DHV-1
and DHV-3 and sequencing of 2 viruses. Eleven flocks had concurrent E. coli infections with DHV
with occurrence of 4 different serotypes as 055:K59, 0125:K70, 026:K60 and O86 a: K61 and 1
isolate were untypeable. Concurrent infection of DVHA with Salmonella occurred in 3 flocks out of
20, which were serotyped as 1 isolate S. typhimurium and 2 isolates were S. Montevideo. Four
flocks had concurrent K. pneumoniae and DVHA and four flocks also exhibited concurrent DVHA
with staph aureus.

Conclusion: From the previous results, we recommend conducting more studies, as genetic analysis
helps track the development of duck hepatitis virus and develop control measures by following secu-
rity, biosecurity, and the necessary immunizations to prevent transmission of the disease. To deter-
mine whether mixed infection is present and how it is affected.

Keywords: Duck, bacterial causes, viral causes.

Introduction in enormous losses throughout the expansion
Ducks are significant birds of economic im- of Egyptian duck farms and is a serious dan-
portance for several countries worldwide, ger to commercial duck farms Ellakany et al.
Narhari (2009). Two predominant duck spe- (2002); Erfan et al (2015) and Hisham et al.
cies are worldwide produce meat, the Mus- (2020). DHAYV is known to induce encephali-
covy duck (Cairina moschata) and the Mou- tis and pancreatitis in Muscovy ducks, but it
lard duck (a hybrid between the Muscovy and also infects Mallard and Pekin ducklings
Pekin duck) Baeza (2006). One of the most Guerin et al. (2007).

significant illness affecting ducklings globally DVH is a highly contagious duck illness that
is duck hepatitis virus (DHV), which resulted is marked by significant death and serious ill-
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ness, particularly among ducklings that are
younger than four weeks old Woolcock
(2008). In the first week of life, there is 100%
morbidity and 95-100% death Mahdy (2005).
Three distinct serotypes (1-3) of the duck
hepatitis A virus (DHAYV) are responsible for
this acute and extremely contagious disease in
ducklings; serotype 1 is the most prevalent in
poultry, Rohaim ez al . (2021).

Bacterial infections likes, E.coli in duck cause
a variety of problems. It considered as the one
of most dangerous illness usually occurs be-
tween the ages of 2 and 6 weeks, when mor-
tality rates can reach 43% Punnoose et al.
(2021). Also Salmonella infection is one of
the most serious illnesses affecting ducks,
which has a substantial financial cost and a
major impact on public health because dis-
eased duck flocks are thought to be the prima-
ry source of Salmonella that may be transmit-
ted to humans Yang et al. (2019).

One of the main zoonotic bacteria in the En-
terobacteriaceae family is Klebsiella pneumo-
nia Wang et al. (2020).

Staph aureus in the week-old ducklings result
in various clinical manifestations (enlarged
abdomen, septicemia, suppurative dermatitis,
suppurative arthritis with decreased feed and

water intake), which gradually led to a highly
dehydrated carcass Elfeil (2012), Mondal
and Sahoo (2014).

This study aimed to identify the most im-
portant causes of death in ducks. Viral infec-
tion, primarily duck hepatitis virus (DHV),
which can occur concurrently with bacterial
infection and affect ducks as early as three
weeks of age were examined through genetic
analysis of detected pathogens.

Materials and Methods

Collection of samples:

A total of 20 ducklings flocks of different
breeds (Muller and Muscovy), during the first
3 weeks of age with mortality rates up to 95%
with different nervous symptoms (imbalance,
lethargy, and ataxia, falling on their sides and
kick spasmodically followed by opisthotonos,
with or without diarrhea) as illustrated in table
(1) were tested from different localities Behi-
ra governorate in 2023-2024, mainly (12
farms and 8 Backyard). The capacity range
from (30-2000 duckling), no known history
about previous vaccination against DHAV.
Samples were examined for detection of DVH
as well as bacterial infection.

Table (1). History of collected samples from infected ducks in 2023-2024

Sample No. Mortality % Number Breed Type ofrearing
1 90 50 Muscovy Backyard
2 80 50 Muller Backyard
3 65 500 Muller Farm
4 70 600 Muller Farm
5 85 400 Muller Farm
6 90 100 Muller Farm
7 75 30 Muscovy Backyard
8 92 40 Muscovy Backyard
9 60 300 Muscovy Farm
10 84 60 Muscovy Backyard
11 80 80 Muller Farm
12 77 2000 Muller Farm
13 95 450 Muller Farm
14 45 1000 Muller Farm
15 85 40 Muller Backyard
16 90 60 Muller Backyard
17 38 60 Muscovy Backyard
18 40 1000 Muscovy Farm
19 90 300 Muscovy Farm

20 75 400 Muscovy Farm
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For investigation of DVH: enlarged congested
liver with severe petechial hemorrhages on the
surface was collected during the post mortem
examination. Samples were homogenized in
saline containing 2000 IU/ml penicillin and
200 Ig/ml streptomycin. Fifteen minute centrif-
ugation at 3000 rpm to obtain the supernatant
which kept at -80 C until investigation.
Samples from internal organs (primarily the
liver, heart, pancreas, and lung) were taken as a
pooled sample for each flock for bacteriologi-
cal examination. The samples were kept in ice
box then immediately transported to the labor-
atory.

Detection of DVH by RT-PCR:

Nucleic acid extraction from samples was per-
formed using the QIAamp minielute virus spin
kit (Qiagen, Germany, GmbH). Briefly, 200 pl
of the sample suspension was incubated with
25 ul of Qiagen protease and 200 pl of AL ly-
sis buffer at 56°C for 15 min. After incubation,
250 pl of 100% ethanol was added to the ly-
sate. The sample was then washed and centri-
fuged following the manufacturer’s recommen-
dations. Nucleic acid was eluted with 100 ul
of elution buffer.

Oligonucleotide Primers. Supplied from
(Metabion Germany) are listed in table (2).

Table (2). Primers sequences, target genes, amplicon sizes specific to S'UTR and VP1 genes of DHAV.

Primer sequence amplified prod-
Target gene (5'-3") uct (bp) Reference
CCTCAGGAACTAGTCTGGA
UTR 250 bp Fu et al. (2008)
GGAGGTGGTGCTGAAA
L VP1 ACACCTGTTTGGGAGGCAAT b M 1 (2019
genotype TCCAGATTGAGTTCAAATGCTAGTG 609 bp ansour ef al. (2019)
ATGCGAGTTGGTAAGGATTTTCAG
genotype 3 VP1 GATCCTGATTITACCAACAACCAT 880 bp Doan et al. 92017)

PCR amplification: Primers were utilized in a
25ul reaction containing 12.5 ul of Quantitect
probe rt-PCR buffer (QIAgen, Gmbh), 1 pl of
each primer of 20 pmol concentration, 0.25 pl
of rt-enzyme 5.25 ul of water, and 5 pl of tem-
plate. The reaction was performed in a Biomet-
ra thermal cycler. Reverse transcription was
applied at 50 °C for 30 min, a primary denatur-
ation step was done at 95°C for 5 min, fol-
lowed by 35 cycles of 94°C for 30 sec,
(annealing: 50°C for 5'UTR; 52°C for DVH-1
and 55°C for DVH-3) for 40 sec and 72°C for
45 sec. min. A final extension step was done at
72°C for 10 min.

Analysis of the PCR Products: The PCR
products were separated by electrophoresis em-
ploying gradients of 5V/cm on a 1.5% agarose
gel (Applichem, Germany, GmbH) in 1x TBE
buffer at room temperature. 15 pl of each prod-
uct was put into a gel slot for gel analysis. To
ascertain the fragment sizes, a gene ruler 100
bp ladder (Fermentas, thermofisher, Germany)
was employed. A gel documentation system
(Biometra) took pictures of the gel, and com-

puter software was used to analyze the data.

Genes sequencing

Two selected positive DHAV viruses (one was
DVH-1 and one strain was DVH-3) were taken
for gene sequencing, using a QIAquick PCR
Product extraction kit, PCR products were pu-
rified (Qiagen, Valencia). The sequence reac-
tion was carried out using a Bigdye Terminator
V3.1 cycle sequencing kit (Perkin-Elmer), and
a Centrisep spin column was used to purify the
product. The Applied Biosystems 3500 genetic
analyzer (HITACHI, Japan) was used for DNA
sequenceing. To confirm the identity of the
sequences with GenBank accessions, a
BLAST® analysis (Basic Local Alignment
Search Tool), EI-Shemy et al. (2022) was ini-
tially carried out.

The MegAlign module of Laser gene DNA
Star version 12.1 generated the identity percent
and maximum likelihood in MEGA6 were
used for the phylogenetic studies Tamura et
al. (2013).
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Bacterial isolation and identification S. aureus was isolated on Baird parker agar
E.coli was isolated on MacConkey and Eosin and mannitol salt agar then identified by bio-
Methylene Blue (EMB) medium, biochemical chemical identification according to Eid et al.
tests (IMVIC) were performed Rania and (2019).

Ahlam (2023). Rapid antisera sets (DENKA

SEIKENCo., Japan) were used for serological Results

determination of the isolates Heba et al. Molecular detection of DHAV:

(2012). DHAV was detected in all examined flocks
K. pneumoniae was cultured on MacConkey (20/20) as all associated with mixed infection
agar and identified by biochemical tests ac- which occur with some bacterial isolates as
cording to Arya et al. (2020). illustrated in table (3).

Salmonella was detected and serotyped accord-

ing to EL-Gaos et al. (2019).

Fig. (1). Electrophoretic patterns of RT-PCR products:

A: For the DHAV UTR gene at 250 bp: Positive lanes of 6 viral strains on the gel electrophoresis (1.5%).
B: Detection of DHAV-1 in Lane (4) at 609 bp and lane (6): Positive DVH-3 at 880 bp.

Lane (P): Control positive, lane (N): Control negative.

Sequence and phylogenetic analysis: with accession No. PQ261040 -2024 DHAV-
One sample of DVH-1 and DVH-3 was sub- 1 Bahl and PQ261041-2024 DHAV-3 Bah2
jected to partial gene sequencing, This se- respectively .

quence was uploaded to the NCBI platform

|1 ] 2]3|4a|s |67 |8 |9 1|t [12]13]|%4[15]16 |17 [18 |19 |20 |21 [22 |23 |24 [25 |26 |27 |28

1 996 985 985 070 [07.4 [95.1 966|048 948|955 940 920|933 933 929|933 933 903|918 918910 |91.0 899 903|003 989 914 | 1 EU106093 DHA1 C-CO5
2 -qu 981966970 (948|963 (944 |94.4 (951936 925|929 929|925 (929 929 [89.9 914 [91.4 {906 905 [895 |89.9 [899 985 [910| 2 EU621874 DHA1 C-QYD
3 |§ |19 N 993 /970 981 951066 948 948|955 940|929 933 933 929933 925|895 910 910 903|903 [89.1 [90.3 |903 (996 906 | 3 OR738706 DHAV-1 DWEgy/Benhar2020
4 |15/19 |08 978 /989 (959 | 966 955 955 955 945 936 9‘0 940 935 910 93! 903 9'8 918 910 PlO 899 |91.0 ND 996 94 4 MZ004919 DHAV-1 Egypt-14/2019
5 [31]35[31]23 966 (951059 948 948 (070|040 936 (940 940|036 |925 925 918 |01 |918 918 018 800 918|918 |07.4|320] 5 MZ004923 DHAV-1 Egypt-4/2020
6 |27 3119 (1135 953 (950 951]95.1048 (944 [933 948 948 933|048 933 903|914 [914 (910910 /905910 910 985 [921] 6 MZ004921 DHAV-1 Egypt-10/2019
7 |51[55[51 435139 933959 959929951940 (951951940 929 |94.4 [906 921 (921|914 /914 903929 (929 955 918 7 KJ461997 DHAV-1 OL120310
8 |35/39|35)|35 |43 |43 72 929 929 974 92! 91! 921 921 9‘8 9|A 9'4 91‘ 891 591 921921895 906»905'970 925| 8 MZ004922 DHAV-1 Egypt-13/2020
9 | 55|59 |55 47 5551|4375 1000 025 993|970 (940040970 025 940 888 |955 955 895 895 [89.1 [91.0 910|951 [89.1| 9 KO447606 DHAV1 SH
10 |55 (59 |55 |47 |55 |51 |43 (7600 925993 |97.0|940 |940 [97.0|925 940 | 888 955 | 955|895 895 [89.1 910 [91.0 951 [89.1 | 10 EU621877 DHAX1 C-C1H
1 |47 |51 46 |47 |31 55 76|27 80|80 918 91‘ 1933 933 B!l lo18 918 940 903 903 933933 /914 (925925959 1951 | 11 MZ004920 DHAV-1 Egypt-2/2018
12 |64 |68 |63 | 55|63 |59 |51|85|08 0889 963|933 (933 (963918933 |88.0 |948 948 886|888 664 903|903 944 [884 | 12 EU621876 DHAV1 C-PX

8 13|76 80 /76|67 67|72|63/89|31/31/93)39 -ﬁQZI |100.0/914 /918 |87.6 (966|966 |89.1 /89.1 /880 |89.9 899|933 /880 13 EF427900 DHAV-1YZ

§ |14 7276|7263 6355 |51 |85|63|63 727285 1000921048 940 |91.4 |01 918 |91.4 [914 910|925 925 936 [918 | 14 DQB64514 DHAV-1 C80

g 15 |72 |76 |72 |63 |63 |55|51|/85|/63|63 7272|8500 -921 948 /940 914|918 918 |91.4 [914 910 |925 925 (936 |918 | 15 EU621878 DHAV-1 C-SN

S |16 7680|7667 67|72 |63 893131 033000 85|85 914 (918 (876966 966 |89.1/89.1 880 899 899 933880 16 KF826755 DHAV-1 HY
17 72|78 |72 |64 180 | 55 76|94 80|80 BD Bﬁ 93_ 55|55 )93 925 i95 9'0 91D 91.0 /910 1903 903'903}36 906 | 17 MK371021 DHAV-1 DWDHALSD 111239
18 |72 |76 |80 | 72|80 |72 50|04 |64 |64 8972|869 6464|8981 | 595 918 (918 [90.3 /003 (891903 (903|920 (906 | 18 | JF820000 DHAK1P40
19 |107 111 |115/106 | 89 | 106 102 94 |125 125 64 |3l |139/93 |93 ID? 1616 880 BEO 963 /963|936 |944 944 899981 19 MK510858 DHAV-1 DUEQK2211114
20 [89 |93 98 |89 |89 |93 |85 [121|47 | 47 [106|55 |35 | 89 |89 | 35|98 | 80 [134 1000/89.1 891 [87.3 [88.4 884 [91.4 (884 20 JF828985 DHAV-1 DWCHLGDI100915
21 (899398 |89 |89 93|85 [121|47 |47 |106|55 |35 |89 |89 |35 |93 89 [134]00 89.189187.3 834884 914 [88.4 | 21 JF828984 DHAV-1 DWCHLGD/100913
22 |98 10210697 |89 | 97 |93 | 85 | 116|116 72 [125|120 | 93 | 93 [120| 98 |107 | 39 120 120 [l 1000[936 [044 944 906 [e59 | 22 MK510861 DHA1 DUEQAZ/140112
23 |98 (10210607 |89 |97 |93 |85 |16 16| 72 [125|120| 03 | 93 [120] 98 [107 |39 |120 120 | 0.0 [N 936 (044044 [906959| 23 MKS10859 DHAV1 DUEQG2219114
24 |99 /103|108 99 |100| 90 | 95 104 |DG 103 82 '117 12286 | 86 |122 95 IDB 56 |131] 131 56 |56 933 933‘895 940 24 MK510860 DHAV-1 DUEGB1HLINS
25 (107111106 | 98 | 89 | 98 | 7.6 [102| 98 | 98 | 81 [107|11.1] 81 | 81 | 111107107 | 59 [130 130 50 | 59 | 60 |Hl100.0[5056 [s40] 25 K0242347 DHAV-1 Y0802
26 (107 /111106 |98 | 89 |98 | 76 |[102 |98 | 98 | 81 107|111 /81 | 81 | 111107107 | 59 /130 /130 59 | 59 | 60 | 00 gsoefsdo 26 JN225459 DHAV-1LYO1
27 [ 11|15 |04 |04 |27 | 1547 31|51 51|43 |59 |72 |68 |68 72|68 |76 |11 03|03 |102/102(103[102]102 M10] 27 | EU477568 Vaccine_1
28 |93 |97 (10293 | 76 |84 |89 | 81 |120[120] 51 |130|134 189 [89 [134 102 [102] 19 [129 129 43 |43 |52 | 63 | 63 |97 28 PQ261040 DHAV1Bah1

123 485678 101 [12[15 14|15 16|17 1819 20 |21 |22 23 |24 |25 |26 |21 |28

Figure (2). Identity percentage for nucleotide sequences of PQ261040 DHAV-1-2024 Bahl and other related
strains.

135



Animal Health Research Journal Vol. 9, No. 2, December 2024 pp- 132-141

88  EU10G609D DIIAV-1 C-CQ=>
EU621874 DHAV-1 C-QYD
KFS26747 DHAV-1 LO1
NDIZ 19539 DHANV-1 EQ192032
OR738706 DHAV-1 DuwEgyv/Benha2020
ECUA477568 Vaccine 1
MIOO1P9P1IP DHANV 1 Egwet 112019
MZ004921 DHAV-1 Egyvpt-10/2019
MZO004923 DHAV-1 Egyvpt-4/2020
NZ7O00AST2 DHHAV.Y Faeyurvr 1 /2020
MZ004920 DHAV-1 Egyvpt-2/2018
EU621877 DHAV-1 C-C1H
ﬁ’— EU621876 DHAV-1 C-PX
KoX447606 DITAV-1 21X
100 | EF$27900 DHAV-1 YZ
KFS26755 DHAV-1 HY
as , JFS28985 DHAV-1 DuwCH/LGD/100915
700 | JF828984 DHAV-1 DwCH/LGD/100913
KJA61997 DHAV.1 QL 120310
100 ,DQS864514 DHAV-1 CSO
1EU621878 DHAV-1 C-SN
e DMEK3 /1021 DHANV-1 DoDIrVALSIOLI L1259
as L KXS523281 DHAV-1 CZ141017
100 | KX242347 DHAV-1 LYOSO2
112N225459 DHAV-1 LYO1
MKS10860 DHAV-1 DuwEg/B1/HL 1/15
! rd -] MMKSI0SSE DHAV 1 DuwEgM2/211/7114
[ |l — @ PQ261040 DHAV-1 Ban1£024
MKS10861 DHAV-1 DuwEg/A2/140/12
700 | MK 510859 DHAV-1 DwEg'G2/219/14
JFS29000 DHAV-1 P40
| JF437541 DHAV-1 ZJOS12

94

Figure (3). Phylogenetic tree for the nucleotide sequence of of PQ261040 -2024 DHAV-1 Bahl along with other
related strains.

Percent idently
1]2|3|a|s|e]7 [s|o o n[2[ss|sw|ss|[e|m|[ss]|m|n]|2n|2|3[n][25|2]|2]
1 982961950 960 (955 (982 969|974 90.0 897|663 882882 (882 /682|882 |88.2 882|884 |67.1 886 |84 876 |87.1/876 882 1 MN953475 DHA3 SD70
2 |18 895663882 /882 882 (082882882 (882 834 |87.1/886 884 878 671873 (881 2 KX290465 DHAV-3 HBGTIChina2014
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| 4 525423 974|948 044|945 |90.8 905 665 886 836 886 | seo 8868865886 /892 KF826759 DHAV-3 HC
|5 42 4 ‘ EUTS5009 DHAK3 G
6 47 497 JF835025 DHA3 JT
718 ‘21 MK303059 DHAV-3 AGCHNUS112018
8 33 30 PPITT068 DHAV3 HNAY2024
707_26“30 75847 |54 28 |4 MK903051 DHAV-3 AGCHNAH042017
| 10 /109|112 86 [100 87 | 90 | 112|115 17 JF914944 DHA3 DN2 Vietam
1131590 | 104 90 94 115 19 121.‘ KM351879 DHAV3 KHO1
12436436 |439 ‘32.“4 i 430 432 193] KP148279 DHAY vacaine
& ' n2/n2 MNGT3055 DHAV3 du-BHY
8 [14 132|132 HNGT3054 DHAK3 0088
g 15 132\32 124 1 7131;5@9 00 977 971 5 MN873053 DHAV3 du-BH3
16 1132 (132|124 128 124|135 | 130 116 136 ‘25 131459 00 9771971 MNB73052 DHAV-3 du-BH4
17 [132[132]124 128|124 136130 145|136 [ 125|131 469 00 | 00 [s18 |o77 o71 HNST3051 DHAK3 01-8H2
18 132132 | 16130 146 136 (125 (131 (459 | 00 977 (971 MN873050 DHAV3 du-8HS
19 (132132124 /128|124 [135 130 145 136 (125 (131|469 | 00 977971 /968 99 MN873049 DHAV3 0u-8H1
20 130 130 [ 112[120 | 112 /124 128 144 [134 | 1.1 117 [453 | 20 997974 /971 973 MKB52180 DHAV-3 26
21 |146 147 134136 134 147 (145157 146 | 119|125 (438 32 968 /987 (1000 989 MZ229305 DHAV3
2 (128128110 118110122126 [142]132 10915 [450] 21 |97.3 969 971 MKB62181 DHA3 100
23 (130130112120 112124 128 [144 134 101|117 |450] 23 MKBA2182 DHAV3 101
24 {140 (138 (130132130 [142 /140 153|142 | 115 121|435 | 30 OP374129 DHAK3 DVH-Dak-PK-F36-2022
25 1456 147134 [136 134|147 145157 [146 | 119125 |438 | 33 PP889387 DHAK Menoufia 1
26 140|145 132134 132 145|142 151|144 121127 [429| 32 PP512456 DHAK3 DWEGyGhardia2021/CAT
27 [132 (134|110 122110122 (130146 [132 | 113|119 |441| 33 PQ261041 DHAV3 Bah2
12345 ]6[7]|s|0|t0o|n[n2]n

Figure (4). Identity percentage for nucleotide sequences of PQ261041-2024 DHAV-3 Bah 2 and other related
strains.
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Figure (5). Phylogenetic tree for the nucleotide sequence of PQ261041 -2024 DHAV-3 Bah2 clustered with DHAV-3
Egyptian, Chinese and Korean-Vietnamese strains

DHAYV and bacterial infections in examined identified in 4 /20 for each one in combination
duckling: with DHAV.

DHAYV was combined with E. coli infection in DHAYV was combined with Salmonella infec-
12 flocks, Serotyping of 5 random selected tion only at 3 farms which were serotyped as
E. coli isolates revealed occurrence of 4 sero- one isolate was S .fyphimurium and 2 isolates

types as 055:K59, 0125:K70, 026:K60, 086 were S. Montevideo .
a:K61 and 1 isolate was untypeable. While K.
pneumoniae and S. aureus were isolated and

Table (3). Mortality rates of investigated flocks:

Age No. of investigated PCR and Bacterial isolation No. of Mortality
flocks flocks rates

DHAV+E. coli 6 80
1 week 10 DHAV+E. coli+ K. pneumoniae 1 82
DHAV+ Salmonella 3 95
DHAV+E. coli+ K. pneumoniae 2 75
2 weeks 7 DHAVH+E. coli 3 70
DHAV+ S. aureus 2 60
3 weeks 3 DHAV+ S. aureus 2 45
DHAV+ K. pneumoniae 1 40
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Discussion

DHAYV is a highly contagious, quickly spread-
ing, and fatal disease which induces significant
losses for the duck farming sector Doan et al.
(2016). DHAYV was detected in all flocks under
investigation in EL-Behira Governorate with
variable mortality rates associated with some
bacterial infection.

During our study we reported presence of 2
subtypes of DHAV mainly DHAV-1 and
DHAYV-3 during random analysis of 2 isolates,
Despite the occurrence of maternal protection,
epidemiologic and genetic investigations in
Egypt show that DHAV-1 has produced signif-
icant outbreaks with high mortality rates and
significant losses for duck farms in various
governorates Erfan et al. (2015), Zanaty et al.
(2017) and Mansour et al. (2019).

Phylogenetic analysis of The of PQ261040 -
2024 DHAV-1 Bahl revealed presence of
amino acid identities at high percent  with
GenBank accession no KX242347 DHAV-1
LY0802 and JF828985 (Chinese strains)
while sharing percent of 95.1 % of Egyptian
strains with GenBank accession no
MZ004920 - 2018 and sharing percent of
98.1% with MK510858-2019 while identity
percent was 91% to EU477568- vaccine
Istrain (attenuated vaccine strain).

- The phylogenetic tree of the DHAV-3 VPI
clusters into three subgroups using the boot-
strap method. The nucleotide sequence of
PQ261041 DHAV-3 Bah2 was clustered with
Egyptian strains with identity percent 96.8% to
published strains of Yehia et al. (2021) which
was investigated from 6 Egyptian gover-
norates (Dakahlia, Monufia, Gharbia, Beheira,
Alexandria and Qalyubia), named as Duck-
hepatitis-A-virus- BH1, BH2, BH4, BHS, BH6
and BH9 with accession no MN873049,
MNZ873050, MNZ873052, MN873053,
MNS873054 and MNS873057, respectively
while identity percent was 89.7% when com-
pared to VietNam strain with GenBank acces-
sion no JF914944 DHAV-3 DN2.

The molecular data indicated that the DHAV-3
Bah?2 isolated in our study was similar to other
Egyptian strains from other governorates but
clearly differentiated from the vaccine strain

shared low nucleotide similarity (66%) with
the DHAV-1 vaccine strain used in Egypt.
During our study we detected occurrence of
DHAV-1 and DHAV-3 in investigated flocks
to which agree with finding of Yehia ef
al. (2021) when reported occurrences of Duck
Hepatitis A Virus Genotypes 1 and 3 in Egypt.
Some earlier research, demonstrated DHAV-3
as more prevalent in China, Korea, and Vi-
etnam than DHAV-1 Soliman et al. (2015);
Doan et al. (2016) and OIE (2021).

The primary factor influencing the severity of
infection in young ducklings with DHAYV is
their immature immune systems, which cannot
defend them against viral infection and replica-
tion, which render them susceptible to other
infections Song ef al. (2014), which may ex-
plain presence of other infections with bacteria
in our study as concurrent infection which also
explain the marked increase in mortality rates
reached up to 90% in some investigated flocks
at the first weeks of age as in case of concur-
rent Salmonella infection Additionally, no
more study was conducted to examine the con-
current infection.

Salmonella was detected in 3/20 our investiga-
tion, This is higher than the 4.6% isolated from
diarrhoeal ducks published by Tsai and
Hsiang (2005), but it approach to isolation rate
of Abd El Tawab et al. (2020), which was
approximately 66 isolates from 72 dead duck-
lings and 33 diseased ducklings' internal or-
gans represented 14.1% and 15.3% of all cases
examined. Additionally, this agree with the
findings of Rania and Ahlam (2023), who
found that 16% of the bacterial isolates linked
to increased duckling mortality in Behira prov-
ince caused by Salmonella.

Two serotypes of Salmonella were found in
our study, S. Typhimurium and S. Montevideo.
This is in contrast to findings from Martelli ef
al. (2016) and Eid et al. (2019), who reported
the presence of S. Typhimurium in ducks but
believe it to be the most prevalent serotype that
all of the isolates of Salmonella in this experi-
ment were serologically identified as being,
while Badr and Nasef (2016) recognized S.
Typhimurium as the primary causes of the
95% mortality rate among ducklings at Pekin
duck farms. Punnoose er al. (2021) consid-
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ered S. Typhimurium as main cause of morbidi-
ty and mortality in ducklings, especially when
they are two weeks old.

In our investigation, E. coli was shown to be a
common concurrent infection in 12/20 flocks,
indicating its significant contribution to duck-
ling death. This rate is higher than the 36% re-
ported by Rania and Ahlam (2023) in a study
on the causes of duckling mortality. As report-
ed by Islam et al. (2004) with a mortality rate
of 11%, Bariha et al. (2019) with a mortality
rate of 55%, and Roshdy ez al. (2012) with a
mortality rate of 30.8%, numerous studies have
connected duckling mortality to E. coli infec-
tion with varied mortality percent.

- Klebsiella pneumonae was detected in 4
flocks which considered lower than rate report-
ed by Rania and Ahlam (2023) as the isola-
tion rate was 36% of examined duck farms.
Khelfa and Morsy (2015) reported occurrence
of E. coli and Klebsiella pneumonae as main
cause for variety of illnesses that have a 20—
30% fatality rate.

According to the study's results, Staph aureus
was detected in 4 of the 20 flock samples that
were analyzed. This is higher than the 12.2%
percentage reported by Eid ez al. (2019) but
lower than the 28% isolation rate noted by Ra-
nia and Ahlam (2023).

Conclusion

This study examines the coexisting DHAV and
bacterial illnesses that affect ducklings in Behi-
ra, Egypt. Genetic analysis revealed presence
of 2 subtypes of DHAV as DHAV-1 and
DHAV-3 which was accompanied with bacte-
rial infections as E. coli in 12 flocks with 4 dif-
ferent  serotypes: 055:K59, 0125:K70,
026:K60 and O86 a: K61. It associated with
Salmonella in 3 flocks, also dual infections
with staph aureus in 3 flocks which explain the
increase in mortality rates in these flocks. Ge-
netic analysis assists in tracking the evolution
of DHAV and putting control measures in
place to prevent disease transmission. To deter-
mine whether mixed infection exists and how it
affects duck illness, more research is neces-
sary.

References

Abd El Tawab, A.A.; Maarouf Ahmed,
A.A.; Fatma, 1. El Hofy and Ibtehal, M.S.
Abd El- Ghaffar (2020). Bacteriological and
molecular studies on Salmonella isolated
from duckling farms at Kaliobia, Egypt, Ben-
ha Veterinary Medical Journal 39 (2020) 169
-174.

Arya, L.K.; Kumar, M.; Priya, P.; Saurabh,
K. and Kumari, N. (2020). Isolation and
identification of Klebsiella pneumoniae from
a milk sample. Indian Vet J 97 (1): 15-17.

Badr, H. and Nasef, S. (2016). Pathogenicity
of Salmonella Typhimurium isolated from
Pekin duck. . In: 3rd Conf. of Sci. Assoc. of
An Health Res. Inst, 10-13/3/2016, pp. 10-
13.

Baeza, E. (2006). Effects of genotype, age and
nutrition on intramuscular lipids and meat
quality. In Symposium COA/INRA Scien-
tific Cooperation in Agriculture. November,
pp. 7-10. Available at: http://www. angrin.
tlri. gov.tw/INRA/05.pdf.

Bariha, U.N.; Mishra, R.; Kundu, A.; Rath,
P.; Mish-ra, C.; Das, S. and Soren, N.
(2019). Microbial Etiology of Duck Mortali-
ty in Odisha, India. Int. J. Curr. Microbiol.
App. Sci 8(8): 1577-1585. DOI:10.20546/
jjcmas.2019.808.186

Doan, H.T.T.; Le, X.T.K.; Do, R.T.; Hoang,
C.T.M.; Nguyen, K.T. and Le, T.H. (2016).
Molecular genotyping of duck hepatitis A
viruses (DHAV) in Vietnam. J Infect Dev
Ctries. 10:988-995 . DOI: 10.3855/jidc.7239.

Doan, H.T.T.; Le, X.T.K.; Do, R.T.; Ngu-
yen, K.T. and Le, T.H. (2017). Sequencing
and Phylogenetic Analysis Reveal the Preva-
lence of Duck Hepatitis A Virus Genotype-3
in Vietnam. DOI: 10.9775/kvtd.2016.16695

Eid, H.M.; Algammal, A.M.; Elfeil, W.K.;
Youssef, F.M.; Harb, S.M. and Abd-Allah,
E.M. (2019). Prevalence, molecular typing,
and antimicrobial resistance of bacterial path-
ogens isolated from ducks. Veterinary World
12(5): 677. doi: 10.14202/vetworld.2019.677
-683

Elfeil, W. (2012). Duck and goose PRRs
clone, analysis, distributions, polymorphism
and response to special ligands. Beijing: Jilin
University. doi: 10.1186/s12985-015-0434-x

El-Gaos, M.IL.; Khalil, M.R. and Abd El-
dayem, G.A. (2019). Detection of some viru-

139


http://www.angrin.tlri.gov.tw/INRA/o5.pdf
http://www.angrin.tlri.gov.tw/INRA/o5.pdf
http://dx.doi.org/10.20546/ijcmas.2019.808.186
http://dx.doi.org/10.20546/ijcmas.2019.808.186
https://doi.org/10.3855/jidc.7239
https://doi.org/10.1186/s12985-015-0434-x

Animal Health Research Journal Vol. 9, No. 2, December 2024

pp. 132-141

lence genes in salmonella species isolated
from ducks and duck eggs. Assiut vet. Med.
J. Vol. 66 no. 164, 1-9.doi 10.21608/AVMJ.
2020.166347

El-Shemy, A.; Mekky, H.M.; Bosila, M.A.;
Allam, A.M.; Elbayoumi, Kh. M. and
Amer, M.M. (2022). Molecular Diagnosis of
Avihepatovirus a in Naturally Infected Duck
Flocks in Egypt, Advances in Animal and
Veterinary Sciences, 10(8): 1752-1760.

Ellakany, H.; El Sebai, A.H.; Sultan, H. and
Sami, A.A. (2002). Control of experimental
DHYV infection by amantadine; Proceedings
of the 6th Scientific Veterinary Medical Con-
ference of Zagazig University; Hurghada,
Egypt. 7-9 September 2002; pp. 757-775.

Erfan, A.M.; Selim, A.A.; Moursi, M.K.;
Nasef, S.A. and Abdelwhab, E.M. (2015).
Epidemiology and molecular characterisation
of duck hepatitis A virus from different duck
breeds in Egypt. Vet. Microbiol. 177:347—
352. doi: 10.1016/j.vetmic.2015.03.020.

Fu, Y.; Pan, M.; Wang, X.; Xu, Y.; Yang, H.
and Zhang, D. (2008). Molecular detection
and typing of duck hepatitis A virus directly
from clinical specimens. Veterinary Microbi-
ology 131 (2008) 247-257. doi: 10.1016/
j-vetmic.2008.03.011.

Guerin, J.L.; Albaric, O.; Noutary, V. and
Boissieu, C. (2007). A duck hepatitis virus
type I is agent of pancreatitis and encephalitis
in Muscovy duckling. In: Proceedings of the
147th American Veterinary Medicine Asso-
ciation /50th American Association of Avian
Pathologists Conference, Washington, DC,
USA, Abs 4585, 14-18 July 2007.

Heba, Roshdy; Soad, A. Nasef and Mo-
hamed, Refai (2012). Incidence of E .coli in
chickens and ducks in different governorates
in Egypt. Frist Conf. of An. Health Res.
Inst. Assoc, pp. 420 — 426.

Hisham, I.; Ellakany, H.F.; Selim, A.A.;
Abdalla, M.; Zain El-Abideen, M.A.; Ki-
lany, W.H.; Ali, A. and Elbestawy, A.R.
(2020). Comparative Pathogenicity of Duck
Hepatitis A Virus-1 Isolates in Experimental-
ly Infected Pekin and Muscovy Duck-
lings. Front. Vet. Sci, 7:234. doi: 10.3389/
fvets.2020.00234.

Islam, M.; Islam, M.; Samad, M. and Kabir,
S. (2004). Characterization and antibiogram
of Escherichia coli associated with mortality

in broilers and ducklings in Bangladesh.
Bangladesh Journal of Veterinary Medicine 2
(1): 9-14. DOI:10.3329/bjvm.v2i1.1927

Khelfa, D. and Morsy, E.A. (2015). Incidence
and dis-tribution of some aerobic bacterial
agents as-sociated with high chick mortality
in some broiler flocks in Egypt. Middle East
J. Appl. Sci 5(2): 383-394.

Mahdy, S.A. (2005). Clinicopathological stud-
ies onthe effect of duck viral hepatitis in
ducks. M.V.Sc Thesis (Clinical Pathology),
Faculty of Veterinary Medicine, Zagazig
University.

Mansour, S.M.G.; Mohamed, F.F.; El-
Bakrey, R.M.; Eid, A.M.A.; Sunil, K.M.
and Sagar, M.G. (2019). Outbreaks of duck
hepatitis A virus in Egyptian duckling flocks.
Avian Dis 63:68-74; DOI: 10.1637/11975-
092118-Reg.1

Martelli, F.; Birch, C. and Davies, R. (2016).
Observations on the distribution and control
of Salmonella in commercial duck hatcheries
in the UK. Avian Pathol. 45(2): 261-266.
DOI:10.1080/03079457.2016.1146820.

Mondal, D. and Sahoo, S.K. (2014). Ompha-
litis in ducklings with Staphylococcus aureus
infection. Journal of Animal Research 4(2):
217- 222. DOI: 10.5958/2277-940X. 2014.
00008.4.

Narhari, D. (2009). Housing and management
of ducks. IV World Waterfowl Conference,
11-13 November, 2009, Thrissur, India, pp.
45-47.

OIE World Organisation for Animal Health
(2021). Duck virus hepatitis. Manual of Di-
agnostic Tests and Vaccines for Terrestrial
Animals. Paris, France: OIE [accessed 2021
January 28]. https://www.oie. int/fileadmin/
Home/eng/Health standards/tahm/  3.03.08
_DVH.pdf; 2018.

Punnoose, P.; Vineetha, S. and Mahesh, M.
(2021). Current scenario and pathology of
duck dis-eases-A systematic review. Indian
Journal of Veterinary Pathology 45(4):242-
26. DOI:10.5958/0973-970X.2021.00046.8

Rania, I. Elmeslemany and Ahlam, E. Yo-
nis. (2023). Pathogenicity of bacterial iso-
lates associated with high mortality in duck-
ling in Behira province. Egyptian Journal of
Animal Health 3, 3 (2023), 41-53. DOL:
10.21608/EJAH.2023.302096.

140


https://doi.org/10.21608/avmj.2020.166347
https://doi.org/10.21608/avmj.2020.166347
http://dx.doi.org/10.3329/bjvm.v2i1.1927
https://doi.org/10.1637/11975-092118-reg.1
https://doi.org/10.1637/11975-092118-reg.1
http://dx.doi.org/10.1080/03079457.2016.1146820
https://www.oie
https://www.researchgate.net/journal/Indian-Journal-of-Veterinary-Pathology-0973-970X?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.5958/0973-970X.2021.00046.8

Animal Health Research Journal Vol. 9, No. 2, December 2024

Gomaa et al.

Rohaim, M.A.; Naggar, R.F.E.; Ab-
delSabour, M.A.; Ahmed, B.A.; Hamoud,
M.M.; Ahmed, K.A.; Zahran, O.K. and
Munir, M. (2021). Insights into the Genetic
Evolution of Duck Hepatitis A Virus in
Egypt. Animals (Basel). Sep 19;11(9):2741.
doi: 10.3390/ani11092741. PMID:
34573707; PMCID: PMC8472559.

Roshdy, H.M.; S. Abd El-Aziz and M. Re-
fai (2012). Incidence of E. coli in chickens
and ducks in different governorates in Egypt.
1*" Conf. of An. Health Res. Inst. Assoc., 420
—426.

Soliman, M.; Alfajaro, M.M.; Lee, M.H.;
Jeong, Y.J.; Kim, D.S.; Son, K.Y.; Kwon,
J.; Choi, J.S.; Lim, J.S. and Choi, J.S.
(2015). The prevalence of duck hepatitis
Avirus types 1 and 3 on Korean duck farms.
Arch Virol. 014:2264-2263; DOI: 10.1007/
s00705-014-2264-3.

Song, C.; Liao, Y.; Gao, W.; Yu, S.; Sun, Y.
and Qiu, X. (2014). Virulent and attenuated
strains of duck hepatitis a virus elicit discord-
ant innate immune responses in vivo. J. Gen.
Virol. 95:2716-2726. doi: 10.1099/vir.
0.070011-0.

Tamura, K.; Stecher, G.; Peterson, D.; Fil-
ipski, A. and Kumar, S. (2013). MEGAG®6:
molecular evolutionary genetics analysis ver-
sion 6.0. Mol. Biol. Evol. 30, 2725-
2729. doi: 10.1093/molbev/mst197.

Tsai, H.J. and Hsiang, P.H. (2005). The prev-
alence and antimicrobial susceptibilities of
Salmonella and Campylobacter in duck in
Taiwan. J. Vet. Med. Sci. 67: 7-13. doi:
10.1292/jvms.67.7.

Wang, G.; Zhao, G.; Chao, X.; Xie, L. and
Wang, H. (2020). The characteristic of viru-
lence, biofilm and antibiotic resistance of
Klebsiella pneumoniae. Int. J. Environ. Res.
Public Health 17(17): 6278. doi: 10.3390/
ijerph17176278.

Woolcock, P.R. (2008). Viral infections of
waterfowl; duck hepatitis. In: Saif Y.M.,
Barnes H.J., Glisson J.R., Fadly A.M.,
McDougald L.R., Swayne D.E., edi-
tors. Diseases of Poultry. 12th Ed. Wiley;
Blackwell, IA, USA: 2008. pp. 373-384.

Yang, J.; Zijing, J.; Yang, Y.; Zhao, X.;
Jiang, Z. and Sun, S. (2019). Serotype, anti-
microbial susceptibility and genotype pro-
files of Salmonella isolated from duck farms

and a slaughterhouse in Shandong province,
China. BMC Microbiology, 19:202-214.
DOlhttps://doi.org/10.1186/s12866-019-1570
-Z.

Yehia, N.A.; Ahmed, M. Erfan; A. Sabry; E.
Omar, B. and Mohamed, A. Soliman
(2021). Dual Circulation of Duck Hepatitis A
Virus Genotypes 1 and 3 in Egypt. AVIAN
DISEASES 65:1-9. doi: 10.1637/avian dis-
eases-D-20-00075.

Zanaty, A.; Hagag, N.; Samy, M.; Abdel-
Halim, A.; Soliman, M.A.; Arafa, A. and
Nasif, S. (2017). Molecular and pathological
studies of duck hepatitis virus in Egypt. J Vet
Med Res. 24:374-384. doi  10.21608/
JVMR. 2017.43283

141


https://doi.org/10.1007/s00705-014-2264-3
https://doi.org/10.1007/s00705-014-2264-3
https://doi.org/10.21608/jvmr.2017.43283
https://doi.org/10.21608/jvmr.2017.43283

