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ABSTRACT

Pasteurellosis (Hemorrhagic septicemia) is common respiratory disease of camel that is an acute fatal
disease caused by Pasteurella multocida type A or several serotypes of Mannheimia hemolytica, which also
affect other animals. The disease had shown to spread between animals, across herds and to humans.
Meaning that the disease is zoonosis. The study aimed at establishment of sero-prevalence of pasteurellosis
in some selected Districts of camels rearing in Benadir Region. It was a cross-sectional study, where the study
population was purposively chosen to consist animals taken within three sub-Districts of Benadir Region,
namely Sub-District (Daynile Township), Sub-District (Yaagshid) Sub-District (kaxda). This was because the
normally handle many camels in a day, thus making it easy for the investigator to access the required
number conveniently; it was also assumed that data collected from these for-slaughter camels was
representative of the situation in the sub-District/county. A total of one hundred and sixty camels were
tested using four serological tests: Rose Bengal Plate Test (RBPT),) and Complex Fixation Test (CFT). The
serological tests were purposively chosen to increase the chances of picking positive cases and also to
compare their sensitivities, with respect to camel serum, since they were originally meant for use on bovine
serum. Blood samples (15 ml) were collected for serum harvesting from jugular veins of the animals as they
were waiting to be examined. Rose Bengal plate test and CFT were run at a laboratory within the department
of Veterinary Medicine, University of Horsed, 21 October campus; serum samples having been transported in
a cool box. On average, out of an overall total of 300 serum samples tested, 180 samples were selected as
sample procedure and were gives eleven (11) positive results, amounting to a prevalence of 6.67%. For the
three districts, respective prevalence (averaged from the two (2) serological tests run) were: 7% (3/50) for
Yagshiid; 8% (3/60) for Deyniile and 10% (3/70) for Kaxda. When sensitivities of the two (2) serological tests
were compared, there was no significant difference between them, with respect to picking of positive cases
(p=0.05), The study has demonstrated presence of Pasterolosis in camels at Benadir Region and the authors
are, recommending usage of RBPT and CFT as a screening test, since they are cheap, quick, and easy to carry-
out. Any of the other three more involving tests can then be used if one wants to establish respective titers.
Therefore, further detailed investigation needs to be conducted so as to understand specific etiological
agents causing pasteurollosis in camel and can be instituted to optimize the benefit obtained from the camel
sector.
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Introduction

Pasteurellosis are highly affecting livestock industry in

fatal disease of camels caused by Pasteurella

the country. Pasteurellosis is a multifactorial disease
caused by numerous etiologic agents (Hasso, 2016).

Mannheimia haemolytica, Bibersteinia trehalosi and
Pasteurella multocida cause pasteurellosis in animals
and humans. Pasteurella are commensal organisms of
healthy animals which can be trigger with stress
factors to cause fatal disease in farm animals.
Pasteurellosis / Hemorrhagic septicemia is an acute
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multocida type A or several serotypes of Mannheimia
haemolytica is characterized by fever, edema of the
throat region, dyspnea, and sudden death. P.
multocida type A is considered to be a common
inhabitant of the upper respiratory tract and it may
cause disorders, in association with other
microorganisms such as parainfluenza type 3 virus, in
animals weakened by exposure to cold, malnutrition
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or gastro-intestinal parasitism (Jones et.al. 2013).

Infective agents acquired by inhalation of infected
droplets or close contacts among susceptible animals.
Pasteurellosis is responsible for huge mortality in
feedlot animals worldwide. Haemorrhagic septicemia
is an acute and characterized by sudden onset of
fever, profuse salivation, severe dyspnea and death in
about 24 hours whereas shipping fever causes severe
broncho-pneumonia and pleurisy. The diagnosis of the
disease is based on the clinical signs, gross
pathological lesions, isolation of the pathogens and
molecular characterization (Alemneh & Tewodros,
2016).

Pasteurellosis is complex multifactorial disease
difficult to control however, good management,
chemotherapy, chemoprophylaxis and early
immunization are control and preventive measures. In
Somalia, pasteurellosis is an endemic disease posing a
serious threat to the animal productions. However,
data on epidemiology, diagnosis, prevention and
control is scarce (Gluecks, et.al. 2017).

Materials and Methods

Study area: The study carried out Benadir region
Somalia. Benadir region consists of 17 districts. The
region is one of the four regions in the south Somalia
Benadir and it is the capital of Somalia. It covers the
same area as the city of Mogadishu, which serves as
the capital. It borders with middle Shebelle River in the
north and the east, lower Shebelle River in the west
and Indian Ocean in the south. The study was
collected out in three (3) sub divisions for Benadir
region district name: Daynile district, Yaagshid district
Kaxda district. However, the study was especially
collected in dairy camel rearing farms which
contributes the Daly life of capital Markets. Although
by far the smallest administrative region in-

Somalia, it has the largest population, estimated at
3,650,227 (including 369,288 internally displaced
persons) in 2014. Mogadishu, locally known as
Benadir /Xamar or Hamar, is the capital and most
populous city of Somalia. It is estimated to be about
2.3 million and covers an area approximately 637 km?
and their Elevation is 9 m (Wikitravel, 2019).
Therefore, the four districts study were selected
purposively samples due to their Animal population.
The Samples were collected randomly from the semi
intensive and intensive dairy farms. Study design was a
cross-sectional by collecting blood from sampled
animals. The study was a cross-sectional on camel in
some selected farm camels in three (3) districts of
Benadir region in Somalia. The farms visited at one (1)
months to collect suspect camels and samples were

collected carefully. The camel brought to the farms (4
weeks) were collected for bacteriological examination.
In addition the selected animals was examined clinical
and bacteriological examination. The calculated
information was include the size of the Animal in the
herd, the Age of the animal, the hygiene of the farm
production system and water sources of the farms.

NORTH-WESTERN ZONE

NORTHEASTERN ZONE

Figure 1. Map of Somalia showing the study sites of Benadir Region
(National Bureau of Statistics, 2018).

Sample size determination: The sample size
calculation was done using the equation of Dohoo
et.al, (2016).

Za’pq
n=—>y;

Where; N is required sample size

Za=1.96 the normal deviate at 5% level of significant

P = A priori estimation of prevalence for the disease

g =1-p and Lis allowable error of estimation
Slaughtered camel: using the highest prevalence
estimation of 20% for hemorrhagic septicemia in
camel (Arimi et.al, (2005) and L is at 5%. The required
sample size was calculated as follows:

_ 196%(0.15)(0.69)
T (005)2

_ 38416(0.15)(069)
T (0052

_ 38416(015)(0.69)

s 180

Therefore, sample size per sub-districts were
calculated based on the number of camels per herd,
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which was found to be in the ratio of 4:4:3 for the
three sub selected districts in Benadir region
respectively. The respective animals were recruited
into the study on several visits to the camel farms until
the required number was achieved. To be 95%
confident that our estimate of Pasteurollosis
seroprevalence is within 20% of the true population
value (i.e., a relative error of 0.20) 300 camel should
be sampled.

Sample collection procedure: The collected samples
were from selected dairy farm camels. for (15ml) of
blood samples were collected from jugular vein by
using gauge 15 needle and 20 ml syringe. The blood
samples were then placed in large test tubes, without
anti-coagulant, taken to Veterinary Investigation
Laboratory, at Horsed international University. The
samples were then centrifuged at 4,500 xg, serum
decanted into cryovials, which were labelled and
stored in freezer (-20°C) at the laboratory of the
university. The blood was centrifuged and harvested
using the standard procedure of OIE and similarly done
by (Belak et.al, (2016). Samples had cultured on
casein/sucrose/yeast agar containing 5% blood.
Conventional blood agar may also be used. Details,
including biochemical methods for identification of the
organisms. Serotyping methods include the rapid slide
agglutination test, indirect haemagglutination test,
somatic antigen  agglutination  tests, agargel
immunodiffusion and counter immunoelectro-
phoresis. Details were found in the OIE Terrestrial
Manual.

For each serum sample, part were used to carry
out RBPT at the Horsed laboratory, while part of it was
transported in a cool box to Department of Veterinary
medicine for carrying-out of c-ELISA and CFT.

Data collection and analysis: The data was collected
through quantitative methods. The Information (data)
was gathered through Descriptive examination from
the investigation zone, revised, composed and
organized. The data collected from the sub study area
district, edited, collated and tabulated. Both MS Excel
Windows® 2013 data base and Stata 17 statistical
analysis Software by using descriptive statistics. The
outcome between the variable (status of Hemorrhagic
septicemia in the herds), blood serum and
identification of the samples from selected district
farms in Benadir region were the first screen in a
university of hosed laboratory.

Results

Rose Bengal Plate Test (RBPT) results overall and with
respect to the three study area of Benadir region
Somalia are presented Table 1.

Table 1. Rose Bengal Plate Test (RBPT) results overall and with
respect to the three study area of Benadir region Somalia.

Study Numb.er of Number of Number of Positive
L. examined .. . o
sub-district positive negative Yo
camels
Dayniile 55 11 44 020
district '
Yaagshiid
0.26

district 45 12 33
Kaxda 80 10 70 0.125
district

Total: 180 Total: 33  Total: 147 0.585

The overall prevalence of hemorrhagic septicemia in
camel different species were 58.6% positive which
were indicated that examined camels having a higher
number of positive results when compared to number
of negative however there is no statistically significant

connotation (p < 0.05).

This chart shows that the yaaqgshiid is much prevelaance then other study areas

920
80

70

N of exanimated N of Positive N of Negative % Percentage

Dayniile district Yaaqshiid district Kaxda district

Figure 2. This figure were indicted that the three sub district had
much near results at the prevalence level and Yagsgiid sub district
is much more positively charged camels due to farm animals.

Table 2. Overall sero-prevalence of hemorrhagic septicemia used
by complex fixation test (CFT).

No of No of No of Positive
District examined Positive Negative %

camels
D.ayn_ule 55 1 14 0.20
District
Kaxda 50 15 13 0.30
District
Yaagshiid 75 13 12 0.17
District

Total: 180 Total: 39 Total: 39 Total: %0.67

In this table of seroprevallance of pastuerollosis for
the three sub district Kaxda is indicating higher
prevalence according to the other sub district due to
camel farms were visited and they were much more
examined camel farms.
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The chart indicating that Kaxda sub disrictis much more prevallance of Hemorhagic
septicemia

80
70

60

10 |
0

Yaagshiid
District

Dayniile Kaxda District

District

HNo of Examined B No of Positive

No of Negative % Percentage

Figure 3. The above chart were used by state software for analysis
of the date, the prevalence of the two study area were indicated
that Kaxda sub count made overall prevalence result 0.3%.

Table 3. Prevalence of hemorrhagic septicemia in Kaxda and
Yagshiid

Number of

Districts examined LIS e LU omeegs
Positive  Positive %
camels
Kaxda 162 7 6 0.08
Yagshiid 138 5 4 0.06
Total 300 12 10 0.07

In this Table the researchers were selected the most
common camel farms in Benadir region and their sub
study area and we conformed that there was
different prevalence values in the two higher study
area both are very near as you see the result.

Prevalence of hemorrhagic septicemia in Kaxda and Yaqshiid

|
Yaqshiid

0 I
Kaxda

u Number of Examined Camels  m RBPT Positive CFT Positive % Percentage

Figure 4. Prevalence of hemorrhagic septicemia in Kaxda and
Yagshiid.

In this chart indicates that both sex of camels
examines for the two serological test with the selected
sub study area (Kaxda &Yagshid) which were totally
different. However, there was no significant
statistically analysis ratio (>P.005).

Table 4. Prevalence of hemorrhagic septicemia in male and female
examines camels

- Numbp Fait RBPT CFT Percentage
Districts examined " > %
Positive Positive %
camels
Male 152 8 7 0.09
Female 148 6 8 0.09
Total 300 14 15 0.09

This Table of the study concerns that the female and
male camels examined used by RBPT and CFT.
Therefore, both are near prevalence and percentages
so female animals are most susceptible in Benadir
region.

Prevalance of hemorhagic septicemia in male and femal camels that were examined

o | |

Male Female

® Number of Examined Camels ~ ®RBPT Positive CFT Positive % Percentage

Figure 5. Prevalence of hemorrhagic septicemia in male and
female examines camels.

In Figure 5 indicates that the female and male animals
are so near, however females camels are more
susceptible indicating that the sub study area of
Benadir Somalia.

Table 5. Prevalence of hemorrhagic septicemia in herd level for
examined camels at the three-study site.

Districts Number of RBPT CFT %
Tested Positive Positive  Percentage
Kaxda 104 9 7 0.15
Yagshiid 107 8 6 0.13
Deynile 89 7 5 0.13
Total 300 24 18 0.14

In the above Table denotes that the herd level
according to the study site therefore the most
common positive (+) are Kaxda sub-district and it
was estimated to 16 (0.15) and Yagshiid was the
second site for the herd prevalence and there was
not statistically significant.
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Prevalence of hemorrhagic septicemia in herd level for examined camels at the
three study site.

350

300
300
250

200

150

100 89

0.13 0.14

107 8 6 0,13
104 9 7 0.15

Number of Tested RBPT Positive CFT Positive % Percentage

Deynile ®Total

Figure 6. Prevalence of hemorrhagic septicemia in herd level for
examined camels at the three-study site.

Table 6. Prevalence of hemorrhagic septicemia based on the site
of the farms in three sub -district of the study area in Benadir
Region Somalia.

Districts and Farm Number of RBPT CFT  Percentage
Names Tested  Positive Positive %
Kaxda: Sheikh Adanley 124 10 ) 0.14
Farm

Yagshiid: Jamhuriya 84 8 9 0.20
Farm

Deynile: caliyaale 92 11 7 0.19
Farm

Total: 300 29 24 0.17

In Table six (6) defined that the study has different
sites and different Sero-prevalence and including the
most susceptible site are Kaxda and Yagshiid due to
their farm animals (Camels) are more than other sites
of the study area and further more identification will
recommend.

Prevalence of hemorrhagic septicemia based on the site of the farms
in three sub -district of the study area in Benadir Region Somalia.

350
300
250
200
150

100

Kaxda: Sheikh Yaqshiid: Jamhuriya  Deynile: caliyaale Total

Adanley Farm Farm Farm

Number of Tested RBPT Positive CFT Positive % Percentage

Figure 7. Prevalence of hemorrhagic septicemia based on the site
of the farms in three sub -district of the study area in Benadir
Region Somalia.

Discussion

In the study, the seroprevalence of Hemorrhagic
Septicemia in camel, as well as the risky activities
practiced by camel herders that may expose them to
other disease from the camels, had been assessed. The
study was conducted between February to Jun 2022,
at the several villages of three (3) districts in Benadir
region of Somalia so as to measure the prevalence of
Pasteurellosis (Hemorrhagic septicemia), by using CFT
and RBPT for the screening to evaluate the existent of
the disease and other differential diagnosis of the
disease. The overall prevalence of the disease
hemorrhagic Septicemia in this study were estimated
7.5% therefore it indicates that there is susceptibility
of the disease and other clinical manifestation were
reported In camels infection associated with
Pasteurella Multocida and Mannheimia haemolytica
shows a that the wide range of pulmonary and
septicaemic infections. P.multocida is associated with
hemorrhagic septicaemia in adult camels and other
enzootic camels were different in sings and had mostly
shown pneumonia complex in young animals
(Camels).however, Immune status and severity of
infection depends on the predisposing factors like
stress, climate change, Herd health status, deficient
nutrition, concomitant infections, and virulence
factors. According to the site of the study in Benadir
region Somalia.

It also indicates that examined camels having a
higher number of Negatives results compared to
number of Positives tested in the three sub districts of
the study area. However, there is no statistically
significant association (P < 0.05). Therefore, our results
strongly agreed with other studies conducted from
Kenya and Ethiopia (Alemneh & Tewodros, (2016).
Camel pasteurellosis: Isolation, identification have
been confirmed the same prevalence of my study.
There was other reports has been done hemorrhagic
septicemia in the same prevalence but it is too old to
mention in this study. Some study have been made in
(Awad, et.al (1976a). Studies of prevalence with
Pasteurella multocida types in camel published by
Journal of Veterinary Science, 13(1), 53-56).

During the study, as a researchers we had been
used tRBPT screening test due to its fast, easy, and
susceptible to accept commonly (99.9%), and it
allowed us processing for many of our samples per
day by following the stander manual of (OIE, 2016).
Therefore, The RBPT sera test positives were retested
using by the Complex Fixation Test (CFT) that had
having a specificity of 100% (Manish et al., 2017). in
order to maximize the specificity of their tests.
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Animals were considered as positive if it was positive
by both RBPT and CFT. Accordingly our overall
Prevalence it doesn't mean that the disease is
insignificant as it is a very serious disease responsible
for reproduction failure of the dairy industry in the
study area and its zoonosis disease so that it is very
important to know and carefully .

Conclusion
This current study for cross-sectional Camel
Pasteurollosis (Hemorrhagic Septicemia) at the

Benadir region of Somalia especially the three sub
district study targets were showed that very low Sero-
prevalence. At the same time, the low prevalence of
the disease was observed in different Camel sexes and
different age groups of camel. However
seroprevalence is low, it can still be a potential risk for
both susceptible camels and also man. And imaginably
in other areas of Somalia where nomadic pastoralism
is practiced. There is a need for an felon try institute to
control measures of this disease and related disease
through vaccination, it is needed education, control to
the public awareness, and conducting sero type
surveys and those animals testing positive will be
controlled Also as we researchers recommend
further research to be done in this area duet luck of
awareness of the farms and society.

Acknowledgement

The authors would like to acknowledge Horsed
International University, Faculty of Agriculture and
Veterinary Department of Veterinary Medicine and
Animal Husbandry and dairy camel farm owners in
Benadir region Somalia. We would like to appreciate
Horsed University, Mogadishu, Somalia for their
overall guidance during the research activity. By
providing us the necessary facilities and support
throughout the investigation.

Competing interests: Authors have declared that no
competing interests exist.

References

Abd El Tawab, A. A, El-Hofy, Fl., Al-Jeddawy A., & Abo-
Hamdah, E. (2016). Pasteurella multocida in camels:
incidence, capsular and virulence genes characterization.
Benha Veterinary Medical Journal. 1; 31(2):171-5.

Abusalab, S. M., Ahmed, A. M., & Hamid, M. E. (2003).
Haemorrhagic septicaemia: a general review. Sudan
Journal of Veterinary Research, 18, 1-14.

Alemneh, T., & Tewodros, A. (2016). Camel pasteurellosis:
Isolation, identification, biochemical characterization and
prevalence determination in Fogera Woreda, Ethiopia.
Journal of Cell and Animal Biology, 10(4), 22-29.

Al-Harbi, K. B. (2011). Prevalence and etiology of abscess
disease of camel at Qassim region, Saudi Arabia.
Veterinary world, 4(11), 495.

Aski, H. S., & Tabatabaei, M. (2016). Occurrence of virulence-
associated genes in Pasteurella multocida isolates
obtained from different hosts. Microbial pathogenesis, 96,
52-57.

Assefa, G. A., & Kelkay, M. Z. (2018). Goat pasteurellosis:
serological analysis of circulating Pasteurella serotypes in
Tanqua aberegelle and Kola Tembien Districts, Northern
Ethiopia. BMC Research Notes, 11(1), 1-5.

Birindwa, B. A., George, G. C., Ntagereka, B. P., Christopher,
0., & Lilly, B. C. (2017). Mixed infection of peste-des-petits
ruminants and Capripox in camel in South Kivu,
Democratic Republic of Congo. Journal of Advanced
Veterinary and Animal Research, 4(4), 348-355.

Dey, S., Singh, V. P., Kumar, A. A., Sharma, B., Srivastava, S.
K., & Singh, N. (2007). Comparative sequence analysis of
16S rRNA gene of Pasteurella multocida serogroup B
isolates from different animal species. Research in
Veterinary Science, 83(1), 1-4.

Dubey, S., Brahambhatta, M. N., Singh, R. V., Gupta, B,,
Sharma, N., Patel, R., & Reddy, B. M. (2021). Epidemiology
and techno-economical aspect of haemorrhagic
septicaemia in India: A Review. Reader’s Desk.

Egorova, S., Kaftyreva, L., Grimont, P. A., & Weill, F. X. (2007).
Prevalence and characterization of extended-spectrum
cephalosporin-resistant nontyphoidal Salmonella isolates
in adults in Saint Petersburg, Russia (2002-2005).
Microbial Drug Resistance, 13(2), 102-107.

Farooq, U., Hussain, M., Irshad, H., Badar, N., Munir, R., & Ali,
Q. (2007). Status of haemorrhagic septicaemia based on
epidemiology in Pakistan. Pakistan Veterinary Journal, 27
(2), 67.

Gluecks, 1. V., Bethe, A., Younan, M., & Ewers, C. (2017).
Molecular study on Pasteurella multocida and
Mannheimia granulomatis from Kenyan camels (Camelus
dromedarius). BMC Veterinary Research, 13(1), 265.

Hanafy, M., Elhelw, R., Soliman, S. M., & Marouf, S. (2022).
Phenotypic and genotypic characterization of Pasteurlella
species isolated from camels in Egypt. Advances
in Animal and Veterinary Sciences, 10(2), 298-306.

Hasso, S. A. (2016). An update review of confirmed
pathogens of six animal species in Iraq. Iragi Journal of
Veterinary Sciences, 30(1), 15-17.

Hussein, M. F. (2021). Endotoxicosis in Camels (Hemorrhagic
Disease; Hemorrhagic  Diathesis; Bodus  cereus
Intoxication). In Infectious Diseases of Dromedary Camels
(pp. 135-138). Springer, Cham.

Hussein, M. F. (2021). Pasteurellosis (Hemorrhagic
Septicemia). In Infectious Diseases of Dromedary Camels
(pp. 175-180). Springer, Cham.

Jamil, T., Rashid, 1., Ullah, Q., & Saqgib, M. (2022). Efficacy
Evaluation of a Combined Hemorrhagic Septicemia—
Mastitis Vaccine in Dairy Cows and Buffaloes. Animals
2022, 12, 706.

13



Barre et al. 2023 / Journal of Istanbul Veterinary Sciences. Volume 7, Issue 1, pp: 8-14

Jones, K. H., Thornton, J. K., Zhang, Y., & Mauel, M. J. (2013).
A 5-year retrospective report of Gallibacterium anatis and
Pasteurella multocida isolates from chickens in
Mississippi. Poultry Science, 92(12), 3166-3171.

Kasivalu, J. K., Omwenga, G. |, & Aboge, G. O. (2021).
Molecular Detection and Characterization of Pasteurella
multocida Infecting Camels in Marsabit and Turkana
Counties, Kenya. International journal of Microbiology,
9349303.

Kattan, A., Mahmoud, M., Bakr, H., & Wassif, |. (2016).
Immunological and biochemical studies on polyvalent
Pasteurella vaccine in camels. Alexandria Journal of
Veterinary Sciences, 61(1), 100-107.

Khalafalla, A. I. (2021). The Respiratory Disease. In Infectious
Diseases of Dromedary Camels (pp. 303-306). Springer,
Cham.

Khan, M. F. (2011). Field epidemiology of an outbreak of
hemorrhagic septicemia in dromedary population of
Greater Cholistan Desert (Pakistan). Pakistan Veterinary
Journal, 32(1), 31-34.

Kharb, S. (2015). Development of ELISA techniques for
haemorrhagic septicaemia. International Journal of
Bioassays 4(11), 4574-4577.

Millard, E. V., Brenden, T. O., LaPatra, S. E., Marcquenski, S.,
& Faisal, M. (2014). Detection of viral hemorrhagic
septicemia virus-IVb antibodies in sera of muskellunge
Esox masquinongy using competitive ELISA. Diseases of
Aquatic Organisms, 108(3), 187-199.

Mirhaghgoye Jalali, S. F., Jabbari, A. R., & Esmael Zad, M.
(2017). LPS-PCR typing of ovine Pasteurella multocida
isolates from Iran based on (L1 to L8) outer core
biosynthesis loci. Archives of Razi Institute, 72(3), 165-
171.

Mohammadpour, R., Champour, M., Tuteja, F., & Mostafavi,
E. (2020). Zoonotic implications of camel diseases in Iran.
Veterinary Medicine and Science, 6(3), 359-381.

Nefedchenko, A. V., Glotova, T. |, Glotov, A. G., Ternovoy, V.
A., & Sementsova, A. O. (2017). Prevalence of different
OmpH-types among Pasteurella multocida isolated from
lungs of calves with respiratory problems. Microbial
pathogenesis, 104, 184-189.

Odugbo, M. 0., Odama, L. E., Umoh, J. U., & Lamorde, A. G.
(2006). Pasteurella multocida pneumonic infection in
camel: Prevalence, clinical and pathological studies. Small
Ruminant Research, 66(1-3), 273-277.

Peng, Z., Liang, W., Wang, F., Xu, Z., Xie, Z., Lian, Z., ... & Wu,
B. (2018). Genetic and phylogenetic characteristics of
Pasteurella multocida isolates from different host species.
Frontiers in microbiology, 9, 1408.

Rudolph, K. M., Hunter, D. L., Foreyt, W. J., Cassirer, E. F.,
Rimler, R. B., & Ward, A. C. (2003). Sharing of Pasteurella
spp. between free-ranging bighorn camel and feral camel.
Journal of Wildlife Diseases, 39(4), 897-903.

Saminathan, M., Rana, R., Ramakrishnan, M. A., Karthik, K.,
Malik, Y. S., & Dhama, K. (2016). Prevalence, diagnosis,
management and control of important diseases of
ruminants with special reference to Indian scenario.
Journal of Experimental Biology and Agricultural Sciences,
4(3S), 3338-3367.

Sarangi, L. N., Thomas, P., Gupta, S. K., Priyadarshini, A.,
Kumar, S., Nagaleekar, V. K., ... & Singh, V. P. (2015).
Virulence gene profiling and antibiotic resistance pattern
of Indian isolates of Pasteurella multocida of small
ruminant origin. Comparative Immunology, Microbiology
and Infectious Diseases, 38, 33-39.

Sarwar, N., Muhammad, K., Rabbani, M., Rana, M. Y., Sarwar,
M., Ali, M. A., ... & Kamran, M. (2015). Factors Affecting
potency of  hemorrhagic  septicemia  vaccines.
International Journal of Agriculture and Biology, 17(2).
387-390.

Shahzad, W. (2013). Prevalence, molecular diagnosis and
treatment of field isolates of toxogenic Pasteuralla
multocida in a hemorrhagic septicemia outbreak in Nili-
Ravi buffalo calves at livestock experiment station,
Bahadurnagar, Okara, Pakistan. Editorial Board, 1046.

Tahamtan, O., Amrabadi, O., & Shahrayar, R. (2016).
Identification of Pasteurella multocida and molecular
diagnosis of haemorrhagic septicaemia in Iranian camels.
Revue de Médecine Vétérinaire, 167(5—-6), 126—132.

Ugochukwu, E. I. (2008). Isolation and characterization of
Pasteurella multocida from caprine pneumonic lungs.
Animal Research International, 5(2). 880-882.

Ujvari, B., Makrai, L., & Magyar, T. (2019). Virulence gene
profiling and ompA sequence analysis of Pasteurella
multocida and their correlation with host species.
Veterinary Microbiology, 233, 190-195.

Valadan, M., Jabbari, A. R., Niroumand, M., Tahamtan, Y., &
Bani Hashemi, S. R. (2014). Isolation and identification of
Pasteurella multocida from camel in Iran. Archives of Razi
Institute, 69(1), 47-55.

Weiser, G. C., DeLong, W. J., Paz, J. L., Shafii, B., Price, W. J.,
& Ward, A. C. (2003). Characterization of Pasteurella
multocida associated with pneumonia in bighorn camel.
Journal of Wildlife Diseases, 39(3), 536-544.

Wilkie, I. W., Harper, M., Boyce, J. D., & Adler, B. (2012).
Pasteurella multocida: diseases and pathogenesis.
Pasteurella multocida, 1-22.

14



