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ABSTRACT

Camels (Camelus dromedarius) are the most valuable desert animals in Egypt,
survive and health of camel calves is the main aim of breeders.

The studies on microbial conjunctivitis of newborn camel calves after parturition and
their relation to vaginal microbes are rare and important to avoid blindness. Fifty pregnant
she-camels were noticed till parturition. Vaginal swabs of mother camels and conjunctival
swabs of their newborns were taken after parturition. From microbiological examination,
several microbes could be isolated as follow; E. coli, Pseudomonas aeroginosa, Enterobacter
sp., Proteus sp., Staphylococcus epidermidis, Streptococcus sp., Corynebacterium sp.,
Bacillus sp. and Candida sp. From vaginal and conjunctival swabs, E. coli was the
predominant isolates. Molecular identification by PCR was done on selected 3 E. coli isolates
from conjunctivitis swabs of newborns camel calves. Antimicrobial resistance was found in
E. coli isolates to common used antibiotics. The mean results of antibiotic sensitivity were
cleared. The E. coli isolates showed high resistance against 4 of tested 6 antibiotics with
percentage of 66.67% which were Amoxicillin, Ampicillin, Tetracycline and Trimethoprim -
Sulfamethoxazole. On the other hand, they were sensitive to only Azthromycin with
percentage of 16.66% and intermediate to Streptomycin (16.67 %).

The sensitivity to natural anti-microbial activity of marine microalgae (Nannocloropsis
oculata) was investigated as trial to overcome antimicrobial resistance. Further studies are
recommended to develop new veterinary pharmaceutical agents.
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INTRODUCTION

As Camels (Camelus dromedarius) are the most important desert animals in Egypt,
survive and health of camel calves is the main aim of breeders. Healthy and bright camel
calves' eyes is one of health signs of them. It is very demand to know the microflora of camel
calves' eyes (Ali et al., 2010). Recently, microbial populations of camel in health and disease
status have been investigated (Ramadan, 1994). The normal microbial flora or normal
microbiota introduces a main line of resistance against pathogens, performance a
responsibility for toxins decomposition in addition to development of immunity. The
anatomical body parts always carry a diversity of microorganisms that can be classified into
two groups; (I) the resident or inhabitant microflora which composed of certain types of
microorganisms commonly present in a certain area at a certain time, and (2) the transient or
temporary microflora contains non pathogenic microorganisms or potentially pathogenic
microorganisms that inhabit the body area for short times. The transient microflora is
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originated from the surroundings, and it does not evoke a disease. However, if the resident
microflora is unstable, transient may inhabit, multiply, and make infection as E. coli (Brooks
et al., 2013). E. coli was recorded as the most prominent recovered microorganism from 78
uterine isolates in camels (Mshelia et al., 2014). The ocular surface is visible to a lot of
microorganisms from the surrounding environment as dromedary camel (Camelus
dromedaries) survives in the tremendously severe desert states including a long dry and dusty
hot seasons which reflect on body microflora (Chen et al., 2011). By the way, the occurrence
of ocular infections in camel is lower than other desert animals (Fahmy et al., 2003),
microbial conjunctivitis was observed in camel calves which may reach to about 10% on the
opposite of cattle calves which may reach to about 55% due to the eyes of camels are saving
from sand and dust by double eyelashes rows and three eye lids on each of both eyes, in
addition to the camel tears have some unique constituents that aids in stabilization of
antimicrobial film under sever surrounding conditions (Soliman, 1974 and Chen et al., 2011).
Therefore, recognizing the relation between vaginal and conjunctival microflora may be
useful in finding spreading mechanisms of bacterial mutations (Meekins et al., 2017). On the
other hand, the miss uses of veterinary antibiotics medications leads to the antimicrobial
resistance phenomenon which are widely distributed (ElI-Hawy at al., 2022). Consequently,
the microflora of the mother camels which subjected to any changes (as acquiring
antimicrobial resistance) may lead to reproductive disorders and microbial transmission to
neonate (Tibary et al., 2006 and Ali et al., 2010). The antimicrobial resistance phenomenon
give a huge force to use natural economic alternatives as marine algae (Nannocloropsis
oculata) to solve this serious problem (El-Hawy at al., 2022 and Helmy et al., 2023). This
work was done to investigate the probability of microflora transmission and infection from
mother camels to their newborn calves, observation of antimicrobial resistance and evaluation
of Nannocloropsis oculata as natural antimicrobial alternative.

MATERIALS AND METHODS

The present investigation was carried on fifty both Sudan mother camels and their
newborn calves after parturition at a camel farm with history of veterinary antibiotics miss
using in Aswan governorate Egypt.

1.Clinical Examinations and Microbiological Samples

The clinical examinations were carried out on the just delivered she- camels and their
newborn calves. The eyes of newborn calves were examined at day light for presence of
ocular discharge, congestion, conjunctiva swellings, conjunctivitis and eye lid lesions.
Vaginal and conjunctiva microbiological samples were taken by long and sterile swabs from
mothers and their newborn calves respectively. The samples were sent as soon as possible to
the veterinary microbiological lab in Desert Research Center, Cairo, Egypt.

2.Microbiological Examinations

The samples were examined microbiologically as they were gathered and brought
immediately to the laboratory within ice box and ice bag. For bacterial examination; genital
and conjunctival cotton swabs under sterile state were inserted into bacteriological nutrient
broth (Oxoid, UK) and kept warm at 37C° for 24 hour and then recaptured onto the another
media; 5 % sheep blood agar (Oxoid, UK) and MacConkey agar (Oxoid, UK) at 37C° for 24
hour. The yielded bacterial colonies were identified according to Quinn et al. (2011). Then the
purified ones were underwent examination by VITEK system (bioMérieux, Marcy 1’Etoile,
France) for complete biochemical identification. Trials to isolate mycoplasmas by general
cultivation technique using PPLO medium with supplements (Oxoid, UK) described by Tully
(2012). For mycological examination; the swabs were cultivated onto duplicate sets of
Sabouraud’s dextrose agar plates with antibiotics, one plate was kept at room temperature
(22-25°C) and another was incubated at 37°C. The plate which had no growth was discarded
after 7 days of incubation. The obtained fungal isolates were identified according to Barrow
et al. (1993).
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3.Molecular Identification by PCR

Extraction of DNA: DNA extractions from selected cultured E. coli colonies were
performed by QIAamp DNA Mini kit (Qiagen, Germany, GmbH) with adjustments.
Concisely, 200 pl of the bacterial sample was kept with 10 ul of Proteinase K and 200 pl of
lysis buffer at 56°C for 10 min. After that, 200 ul of 99% concentrated ethanol was added.
Then the extracted DNA was washed and centrifuged following the manufacturer’s
suggestions. DNA was eluted with 100 pl of elution buffer.

Oligonucleotide primers: Primers used were provided by Metabion (Germany) are
listed in Table (1) which are species specific to detect the presence of phoA gene responsible
for Bacterial Alkline Phosphatase (BAP) in all E. coli.

Protocol for amplification of PCR: Primers were used in a 25- pl reaction
containing 12.5 pl of Emerald Amp Max PCR Master Mix (Takara, Japan), 1 pl of each
primer of 20 pmol concentrations, 5.5 pl of purified water for PCR, and 5 pl of DNA
template of samples and control positive. The reaction was completed in an Applied
biosystems 2720 thermal cycler.

PCR products analysis: The yields of PCR were detached by electrophoresis on
1.5% agarose gel (Applichem, Germany, GmbH) in 1x TBE buffer at room temperature using
gradients of 5V/cm. For gel analysis, 15 pl of the yields was filled in each gel slot. A gene
ruler 100 bp ladder (Fermentas, Germany). The records were analyzed through computer
software. A PCR reaction was considered to be positive when a band of correct size at 720 bp.
4. Antimicrobial Susceptibility Test

The antimicrobial susceptibility was done through disk diffusion test, using Six standard
antimicrobial discs (Oxoid) to investigate the antimicrobial resistance of E. coli isolates (6
isolates; 3 from conjunctivitis samples of newborn calves and 3 from their mothers camels),
they were Amoxicillin (30 mcg), Streptomycin (10 mcg) , Ampicillin (30 mcg),
Azthrothromycin (5 mcg), Co-trimoxazole (25 mcg), Tetracycline (30 mcg), Standard
inoculum was prepared with sterile nutrient broth (density 0.5 McFerland), Muller Hinton
agar (Oxoid) plate was inoculated with even distribution of the E. coli suspension all over the
plate. The antimicrobial discs were applied onto the surface of tested plate then kept at 37°C
for 24 hours. The average degree of susceptibility was determined and interpreted according
to the CLSI standard (CLSI, 2020).

5. Extraction and Antimicrobial Activity of Marine Microalgae (Nannoclorpsis oculata)

The natural marine microalgae antimicrobial alternative; Nannochloropsis oculata
was gained from Algal Biotechnology Unit, National Research Centre, Egypt. Microalgae
extraction was prepared by absolute ethanol as 509 of algal powder in 250 ml solvent for 24
hrs. Then the mixture was filtered and concentrated under reduced pressure using rotary
evaporator. Dried residue was re- liquefied by DMSO in concentration of 10 mg / ml and
preserved at 5 °C until use. The petri plates containing 20 ml of Muller Hinton Agar medium
were cultivated with 24 hour fresh culture of E. coli isolates. The wells (6 mm in diameter)
were cut from the agar and the extract solution (10 mg/ml) was then added into it. The
diameter of the inhibition zone was measured on millimeters (mm). 10 ug/ ml of ampicillin
served as control. Also, combination with Amoxicillin disc (30 mcg) was prepared
(Alagesaboopathi and Kalaiselvi, 2012).

6. Statistical Analysis
The results were presented as percentages. Percentages were statistically analyzed
using the Excel software version 2010.

RESULTS
1. Clinical Findings

From clinical examinations of mother camels under this study with history of veterinary
antibiotics misuse and overuse, no inflammation or affection was observed on the genital tract
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but there were three bilateral conjunctival swellings, ocular discharge and conjunctivitis in
newborn camel calves.

2. Bacteriological Findings

After parturition, mother camels and their offspring (n=50) were sampled All animals
were deemed free of disease signs except 3 newborn camel calves suffered from signs of
conjunctivitis. From microbiological examination, several microbes could be isolated as
follow; E. coli, Pseudomonas aeroginosa, Enterobacter sp., Proteus spp., Staphylococcus
epidermidis, Streptococcus sp., Corynebacterium sp., Bacillus sp. and Candida sp. could be
isolated as described in Table (2). Not only E. coli was the highest recovery rate 36% from
both mother camels and their newborn camel calves, but also it was isolated from 3
conjunctivitis samples of newborn camel calves. The lowest recovery rate of vaginal swabs is
Streptococcus sp. 6% and Candida sp. 2% from conjunctival swabs. Although, five bacterial
genera (Proteus sp. (vaginal samples only), Enterobacter sp. (vaginal samples only),
Corynebacterium spp (conjunctival samples only) and Bacillus sp. (conjunctival samples
only) were not present in the both, the statistical analysis indicated isolates could be
moderately correlated between mothers’ vaginal isolates and their conjunctival isolates of
their newborn camel calves. For Mycoplasma isolation, it was recovered neither from mothers
nor from their offspring.

3. Molecular Identification by PCR.

The three E. coli isolated from conjunctivitis were positively confirmed by PCR (Photo
(1)) using species specific primer targeted to phoA gene which code for Bacterial Alkaline
Phosphatase (BAP).

4. Invitro Antimicrobial Susceptibility Test.

With Table (3), the mean results of antibiotic sensitivity were cleared. The E. coli isolates
showed high resistance against 4 of tested 6 antibiotics with percentage of 66.67% which
were Amoxicillin, Ampicillin, Tetracycline and Trimethoprim - Sulfamethoxazole. On the
other hand, they were sensitive to only Azthromycin with percentage of 16.66% and
intermediate to Streptomycin (16.67 %).

4. Anti Microbial Activity of Natural Marine Microalgae Extract.

The results demonstrated the anti E. coli (6 isolates) activity of Nannochloropsis
oculata algae ethanolic extract as obtained in Table (3), showed the intermediate sensitivity of
E coli isolates to the ethanolic extract when tested alone but when combination with
amoxicillin disc, the sensitivity of isolates increased.

DISCUSSION

Camels are considered the valuable food security animal especially under recent
climate change conditions. Hence, many veterinary works are needed as routine diagnosis,
control, prevention and treatment of emerging diseases and resistant pathogens with recent
techniques and approaches to maintain this animal in good health status (Al Jassim and
Veerasamy, 2015).

From clinical examinations of fifty mother camels in a farm which had a history of
veterinary antibiotics misuse and overuse. This bad habit of owners is the main driver to
development of antimicrobial resistance and spreading of these pathogens through
generations (Bengtsson and Greko, 2014). No inflammation or affections was observed on the
genital tract during parturitions, but there were three bilateral conjunctival swellings, ocular
discharge and conjunctivitis in newborn camel calves.

After parturition, mother camels and their offspring (n=50) were sampled. All
animals were deemed free of disease signs except 3 newborn camel calves suffered from
signs of conjunctivitis. From microbiological examination, several microbes could be isolated
as follow; E. coli, Pseudomonas aeroginosa, Enterobacter sp,, Proteus sp., Staphylococcus
epidermidis, Streptococcus sp., Corynaebacterium sp., Bacillus sp. and Candida sp. could be
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isolated as described in Table (2). Not only E. coli was the highest recovery rate 36% from
both mother camels and their newborn camel calves, but also it was isolated from 3
conjunctivitis samples of newborn camel calves. This observation is agree with Peters (2001)
who showed that E. coli is the most bacterial isolates from genital tract of mother and eye of
their newborn.

In this study, E. coli was identified as the highest bacteria in the eye swabs of camel
calves and vaginal swabs from the same herd. For conjunctival samples, it is agree with
Seham and Mohammed (1995), who studied infectious keratoconjunctivitis in dairy calves.
As they worked on thirty swabs which were collected from infected eyes of calves and were
examined bacteriologically; E. coli was the predominant and isolated from 14 cases. About
vaginal swabs, the same result was obtained by Mshelia et al. (2014) who reported that E.
coli was the most prominent recovered microorganism from 78 uterine isolates in camels.
Recently E. coli was isolated from one humped camels with uterine purulent secretions
(Arthur et al., 2000 and Ali et al., 2010). The vaginal isolates observed in the present study
are similar to those observed by Yagoub (2005) who reported that, E. coli, S. aureus,
Klebsiella sp., Proteus sp., Corynebacterium sp. and Streptococcus sp. are the main bacterial
isolates from genital tract in she-camels. The highest isolation rate of the current findings was
E. coli which indicates the role of this microorganism in inducing disease under stress
conditions. Mostly the pre-breeding and peri-parturient phases are recognized as the
furthermost serious for bacterial infection of the genital tract. This is because of the hormonal
fluctuations that causing the genital tract vulnerable for ascending infections with local
bacteria inhabiting the vagina (Singh et al., 2008). Throughout these times, the vagina is
constantly being polluted with bacteria from the surroundings especially from fecal matter
that spread the vagina during breeding periods. Also, other male genital microbiota is
presented into the vagina which can lead to genital tract infection (Singh et al., 2008; Tibary
and Anouassi 2001). In addition to, the immediate time post partum the cervix is dilated
which allows bacteria to ascend into the female genital tract post partum (Sheldon and
Dobson 2004 and Sheldon et al., 2006). The conjunctival microbiological results were nearly
the same obtained by Fahmy et al. (2003). Dystocia is predisposing factor to genital tract
infection and mastitis which reflect on eye infection of neonates (Qureshi et al., 2002 and
Purohit et al., 2011). The three E. coli isolated from conjunctivitis were positively confirmed
by PCR (Photo (1)) using species specific primer targeted to phoA gene which code for
Bacterial Alkaline Phosphatase (BAP). All E. coli strains have been shown to produce BAP,
which can be used as a marker for the detection of these strains (Denamur, 2021). The lowest
recovery rates were Streptococcus sp. 6% of vaginal swabs and Candida sp. 2% from
conjunctival swabs but occurrence of the yeast Candida sp. was common in vaginal site with
recovery rate of 24% which nearly the same result obtained by Fayez et al.(2022) who
mentioned that Candida is common in female genital tract and less common in eyes.

Although, five bacterial genera (Proteus sp. (vaginal samples only), Enterobacter sp.
(vaginal samples only), Corynebacterium sp. (conjunctival samples only) and Bacillus sp.
(conjunctival samples only) were not present in the both, the statistical analysis indicated
isolates could be moderately correlated between mothers’ vaginal isolates and conjunctival
isolates of their newborn camel calves. the same findings were recorded by Meekins et al.
(2017) but they recorded that the highest recovery rates were Staphylococcus and
Streptococcus sp. On the opposite of this study which may differ due to differences in
geographical locations, seasons, animal breeds and sampling performance.

For Mycoplasma isolation, it was recovered neither from mothers nor from their
offspring which go hand to hand with observations of Mahmoud et al. (2019) who stated that
the prevalence of mycoplasmosis in camel was higher in old male camel.

The mean results of antibiotic sensitivity were cleared. The E. coli isolates showed
high resistance against 4 of tested 6 antibiotics with percentage of 66.67% which were
Amoxicillin, Ampicillin, Tetracycline and Trimethoprim - Sulfamethoxazole. On the other
hand, they were sensitive to only Azthromycin with percentage of 16.66% and intermediate to
Streptomycin (16.67 %) which is in agreement with WHO (2017) which considered E. coli is
the third type of bacterial rank that easily acquires antimicrobial resistance (AMR).
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The significant increase of E. coli isolates which show some resistance to common
antibiotic especially Tetracycline has great important finding as this indicates introduction to
inflammation either in genital tract or conjunctival infection of their offspring (Golinska et
al., 2021). The resistant Enterobacteriaecae were recorded recently under desert conditions in
Egypt (Wassif and El Kattan, 2015). Seeking for natural alternatives is mandatory.
Consequently, sensitivity test was done to investigate the role natural algeal extract
(Nannocloropsis oculata ) as natural antibacterial agent against resistant camel E. coli
isolates. The obtained results agree with that obtained by Kokou et al. (2011) as
Nannocloropsis oculata has advantages of keep bacterial flora healthy which can be used as
local applicant in the future after further studies. Although Nannocloropsis oculata as micro
algae is considered intermediat natural inhibitor in this study to camel isolates E. coli, but it
was proven to has synergistic action when mixed with Amoxacilline disc (In vitro)and the
isolates became sensitive to this combination. Further studies are recommended to develop
new veterinary pharmaceutical agents.

CONCLUSION

From obtained results, it was clear the role of microflora transmitting antimicrobial
resistant bacteria as E. coli from mothers’ camels’ vagina to newborn calves and inducing
disease. Also, using natural alternatives marine microalgae Nannocloropsis oculata as
antimicrobial has a great promise to over come antimicrobial resistance (AMR). These
findings need further investigation to confirm these results.

ACKNOWLEDGEMENT

The authors gratefully acknowledge their appreciation to Dr. Ismail Mashhour, Chairman of
Systel Telecom, for his support.

REFERENCES

Alagesaboopathi, C. and Kalaiselvi, N., 2012. Antimicrobial activity of the root, stem and
extracts of Argemone Mexicana L. International J. of Biosciences, 2 (5): 61— 68.

Al Jassim, R. and Veerasamy, Sejian, 2015. Review paper: Climate change and camel
production: impact and contribution. Journal of Camelid Sc. 8, 1-17.

Ali, A., Al-sobayil, F.A., Tharwat, M., Al-Hawas, A., Ahmed, A.F., 2010. Causes of
Infertility in Female Camels (Camelus dromedarius) in Middle of Saudi Arabia. J.
Agri. Vet. Sci., Qassim Univer. 2, 59-66.

Arthur, G.H., Pearson, H., Noakes, D.E., 2000. Veterinary Reproduction and Obstetrics.
English Language Book Society and Bailliere. Tindall, London.

Barrow, G.I. and Feltham, R. K.A., 1993. Cowan and Steel’s Manual for the Identification of
Medical Bacteria, 3 ed., Cambridge University Press, pp. 128-238.

Bengtsson, B., and Greko, C., 2014. Antibiotic resistance consequences for animal health,
welfare, and food production. Upsala journal of medical sc.119(2), 96-102.
https://doi.org/10.3109/03009734.2014.901445

Brooks, G.F., Jawetz, E., Melnick, J.L., Adelberg, E.A., Carroll, K. C., Butel, Janet S, Morse,
S.A., Mietzner, T.A., 2013. Normal Human Microbiota in: Jawetz, Melnick &
Adelberg's Medical Microbiology (26" Ed.). New York: McGraw-Hill., pp. 165-173.

Chen, Z., Shamsi, F. A., Li, K., Huang, Q., Al-Rajhi, A. A., Chaudhry, I. A.,Wu, K., 2011.
Comparison of camel tear proteins between summer and winter. Molecular vision, 17,
323-331.

CLSI; Clinical and Laboratory Standards Institute, 2020. CLSI document M100. Performance
standards for antimicrobial susceptibility testing, 30" ed. Wayne, Pa.

Denamur, E., Clermont, O., Bonacorsi, S.et al.,, 2021. The population genetics of
pathogenic Escherichia coli. Nat. Rev. Microbiol. 19, 37-54.
https://doi.org/10.1038/s41579-020-0416-x

Egyptian J. Camel Sc., 1, No.1, 19-28 (2023)



MOLECULAR IDENTIFICATION OF MICROBIAL ..... 25

El-Hawy, A. S., Abdel-Rahman, H. G., El-Bassiony, M. F. et al., 2022. Immunostimulatory
effects of Nannochloropsis oculata supplementation on Barki rams growth
performance, antioxidant assay, and immunological status. BMC Vet. Res. 18, 314.
https://doi.org/10.1186/s12917-022-03417-y

Fahmy, Lotfia S., Hegazy, A.A., Abdelhamid, M. A., Hatem, M. E., Shamaa, A.A., 2003.
Studies on eye affections among camels in Egypt: Clinical and bacteriological
studies. Scientific Journal of King Faisal University (Basic and Applied Sciences), 4
(2), 1424,159-176.

Fayez, M. M., Swelum, A. A., Alharbi, N. K., AlIRokban, A. H., Almubarak, A., Almubarak,
A. H., Alagl, F., Ahmed, A. E., 2022. Multilocus Sequence Typing and Antifungal
Susceptibility of Candida albicans Isolates From Milk and Genital Tract of
Dromedary Camel. Frontiers in veterinary Sc. 9, 905962.
https://doi.org/10.3389/fvets.2022.905962

Golinska, N., Sowinska, N., Tomusiak-Plebanek, A. Szydto, M., Natalia, W., Joanna, L.,
Magdalena, S., 2021. The vaginal microflora changes in various stages of the estrous
cycle of healthy female dogs and the ones with genital tract infections. BMC Vet.
Res. 17(8), 1-8. https://doi.org/10.1186/s12917-020-02710-y

Helmy, Yosra A., Khaled, Taha-Abdelaziz, Hanan Abd El-Halim Hawwas, Soumya Ghosh,
Samar Sami AlKafaas, Mohamed M. M. Moawad, Essa M. Saied, Issmat I. Kassem,
Asmaa, M. M. Mawad, 2023. Antimicrobial Resistance and Recent Alternatives to
Antibiotics for the Control of Bacterial Pathogens with an Emphasis on Foodborne
Pathogen. Antibiotics 12(2), 274. https://doi.org/10.3390/antibiotics12020274

Hu, Q., Tu, J.; Han, X., Zhu, Y., Ding, C. , Yu, S., 2011. Development of multiplex PCR
assay for rapid detection of Riemerella anatipestifer, Escherichia coli, and
Salmonella enterica simultaneously from ducks. Journal of Microbiological Methods
87, 64-69.

Kokou, F., Makridis, P., Kentouri, M., Divanach, P., 2011. Antibacterial Activity in
Microalgae Cultures. Aquac. Res. 43, 1520-1527.

Meekins, M. Jessica, Michael, D. Apley, Brian, Lubbers, Lalitha, eddireddi, Amy J. Rankin,
2017. Evaluation of conjunctival bacterial flora in a herd of goats in the Midwestern
United States. Veterinary Ophthalmology 20(1), 40-45.

Mahmoud, Mona, A., Wassif, I. M., El-Sayed, A.A., Awad, W.S.A., Eman A. Noaman and
El-kattan, A. M., 2019. Some Epidemiological Studies on Camel Mycoplasmopsis in
Egypt. J. Egypt. Vet. Med. Assoc. 79(3), 699-7009.

Mshelia, G.D., 2014. Comparative studies on genital infections and antimicrobial
susceptibility patterns of isolates from camels (Camelus dromedarius) and cows
(Bosindicus) in Maiduguri, north-eastern Nigeria. Springer Plus 3, 91.

Peters, J.R., 2001. Endophthalmitis. J. Emerg. Medic. 1, 1-15.

Purohit, G.N., Mehta, J. S., Dholpuria, S. et al., 2011. Dystocia in dromedary camels:
handling and outcome of fourteen cases. Ceriognology Insight 1(1), 13-21.

Quinn P. J B. K Markey F. C Leonard E. S FitzPatrick S Fanning and P. J Hartigan,
2011. Veterinary Microbiology and Microbial Disease Second (Ed.) Chichester West
Sussex UK: Wiley-Blackwell.

Qureshi, Z. 1., Muhammad, G., Athar, M. Lodhi, L. A., 2002. Acute puerperal metritis in a
dromedary camel (Camelus dromedarius). Pakistan Vet. J. 22, 45-7.

Ramadan, O.R., 1994. Surgery and radiology of dromedary camel. Al Jawad printing press
Al-Ahasa Kingdom of Saudi Arabia.

Seham, A. , M. and Mohammed, M. N., 1995. Bacteriological studies of infectious
keratoconjunctivitis in dairy calves. Assiut-Veterinary Medical Journal.32: 64, 88-95.

Soliman, A. S. 1974. Studies on some prevalent eye affections of cattle and buffloes . M.D.
(Vet) Thesis. Faculity of Veterinary Medicine, Cairo University, Egypt.

Tibary, A. and Anouassi, A., 2001. Uterine infections in Camelidae. Vet Sci Tomorrow,
http://dspace.library.uu.nl:8080/handle/1874/28883

Tibary, A. Fite, C., Anouassi, A. Sghiri, A., 2006. Infectious causes of reproductive loss in
Camelids. Theriogenology 66, 633-647.

Egyptian J. Camel Sc., 1, No.1, 19-28 (2023)



26 Wassif et al.

Tully, J., 2012. Methods in Mycoplasmology V2 in: Diagnostic Mycoplasmology. United
States, Elsevier Science.

Sheldon, 1.M. and Dobson, H., 2004. Postpartum uterine health in cattle. Anim. Reprod. Sc.
82-83, 295-306.

Sheldon, .M., Lewis, G.S., LeBlanc, S., Gilbert RO, 2006. Defining post-partum uterine
disease in cattle. Theriogenology 65, 1516-1530.

Singh, J. Murray, R.D., Mshelia, G., Woldehiwet, Z., 2008. The immune status of the bovine
uterus during the peri-partum period. Vet. J. 175, 301-3009.

Wassif, I.M. and El Kattan, Adel M. 2015. A Case report- multifaocal pulmonary and liver
abcesses due to Klebseilla pneumoniae infection in a lamb in Sidi-Barrani City,
Matrouh Governorate, Egypt. Egyptian Journal of Desert Research 65, 1. 75-80

WHO, Y. Shimizu, 2017. Stop overuse and misuse of antibiotics: combat resistance.
https://www.who.int/westernpacific/news/item/10-11-2017-stop-overuse-and-misuse-
of-antibiotics-combat-resistance

Yagoub, S.O., 2005. Bacterial diseases of the reproductive system of camels (Camelus
dromedaries) in Eastern Sudan. J. Anim. Vet. Adv. 4, 642-644

Table (1). Primers sequences and detailed PCR conditions.

Amplification
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Table (2). Recovery rate of microbial isolated from_ vaginal swabs of mother camels and

Conjunctival swabs of newborn camel calves after parturition either mixed or single microorganisms.

Vaginal swabs of Conjunctival swabs of
Isolated mother camels newborn camel calves
microorgnisms (50) after parturition (50)
No % No %
E. coli 18 36 18 36
Pseudomonas
. 14 28 12 24
aeroginosa
Enterobacter sp, 8 16 - -
Proteus sp. 5 10 - -
Staphylococcus
7 14 5 10

epidermidis
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MOLECULAR IDENTIFICATION OF MICROBIAL .....

Streptococcus sp. 3 6 3 6
Corynaebacterium sp. - - 5 10
Bacillus sp. - - 6 12
Mycoplasma spp. - - - -
Candida spp 12 24 1 2

Recovery rate is calculated according to total number of vaginal and conjunctival samples (50 samples for each).

Photo (1). PCR confirmation of three neonate conjunctival isolates.

Table (3). The zone of inhibition (mm) of E. coli against antimicrobial agent.

27

Antimicrobial agent

Mean zone of
inhibition (mm)

Concentration in
the disk (mcg)

Interpretation of results (CLSI

standard)

Interpret.

Resistant  Intermediate  Susceptible

Amoxicillin 30 15.00 £ 0.894 <13 14-17 >18

Streptomycin 10 13.83 £0.753 <12 13-14 >15

Ampicillin 30 12.33+0.816 <13 14-16 >17

Azthromycin 5 13.50 £ 0.837 <12 - >13
Trimethoprim+

Sulfamethoxazole 1.25/ 23.75 7.00 £0.632 <10 11-15 >16

Tetracycline 30 4.83+0.753 <11 12-14 >15

Nannocloropsis extract 10 mg/ mi 12.33+£1.033 <11 12-14 >15

Nannocloropsis extract ) o /14 s0meg 1950 +1.049 <16 17-18 >19
+ Amoxacillin

R =resistant 1= Intermediate S = sensitive
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28 Wassif et al.
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