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ABSTRACT

This study aimed to investigate preputial aerobic bacterial flora from Camels in the arid zone of Northern Nigeria. Preputial
swabs were randomly collected from twenty (20) clinically healthy adult Camels (Camelus dromedarius). Using standard
bacteriological techniques, the following bacteria were identified; Escherichia coli (22.9%), Streptococcus species (22.9%),
Staphylococcus aureus (21.4%), Klebsiella Species (17.1%) and Shigella (15.7%). These isolated bacteria were found to be
susceptible to Amoxicillin, Ampiclox, Ciprofloxacin, Gentamycin and Levofloxacin. However, Klebsiella and Shigella species
showed intermediate susceptibility to streptomycin and Shigella further showed resistance to chloramphenicol. The results of
this study showed that some bacteria colonized the prepuce of camel and there is a need for preputial washing before breeding
to reduce the transmission of venereal disease. Amoxicillin, Ampiclox, Ciprofloxacin, Gentamycin and Levofloxacin could be
used as therapeutic agents for venereal diseases that could be caused by the aforementioned bacteria in Camelids.
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INTRODUCTION

Camels are an important animal resource in many parts of
the world (Shokri et al., 2010). In northern Nigeria, they are
usually seen herded with other ruminants mingling freely on
pasture, at watering points and marketplaces (Mshelia et al.,
2012). They are less affected by heat stress, poor feed or lack
of water and are generally believed to be a better source of
meat, milk and leather than cattle ( Srikandakumar et al.,
2001; Peter et al., 2015;Qamar, 2018; Purohit et al., 2023).
Camels are hardy animals and quite resistant to common
ruminant diseases (Jenberie et al., 2012), however, poor
reproductive performance has been identified as a major
problem in Camelids with pregnancy losses and infertility as
the major problems (Tibary et al., 2006; Shokri et al., 2010;
Mshelia et al.,, 2013). Preputial microflora has been
extensively studied in other species of animals such as Bulls,
Rams, and Horses (Humphrey et al., 1982; Hurtgen, 1983;
Gouletsou et al., 2006) but scanty information exists on the
Camel bull. In camels, the prepuce is flattened and appears
triangular when viewed laterally. The preputial opening is
directed caudally when there is no sexual arousal. However,
with penile erection, the cranial preputial muscles

pull both penis and prepuce cranially (Serin et al., 2010).
During coitus, the penis penetrates the cervical canal and
enters deep into the uterine cavity (Tibary & Vaughan 2006).
The prepuce has earlier been demonstrated to act as a
reservoir of microorganisms (Agartan et al., 2005). Notable
sources of these preputial microorganisms are the soil, faeces
and the female genital tract (Waheed et al., 2022). Some of
these microorganisms can be pathogenic and therefore might
cause infertility thus allowing the passing of venereal
infections from infected bulls to she-camels and vice versa.
An infected bull camel usually does not show clinical signs
but infection is traced back through symptoms shown by she-
camels he had mated (AL-Qarawi, 2005).

To the best of our knowledge, there is little data on preputial
bacterial flora in Camels in north-eastern, Nigeria. This
study aimed to determine the type of bacteria that colonize
the prepuce of Camel and to study the susceptibility of the
isolated bacteria to some antibiotics.
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MATERIALS AND METHODS

STUDY AREA AND ANIMALS

The study was conducted between October and December
2021 in Maiduguri (Maiduguri Metropolitan abattoir) using
the facilities of the Microbiology Laboratory, Faculty of
Veterinary Medicine, University of Maiduguri. Clinically
healthy male Camels (n=20) aged between 8 and 12 years
and between 350-500 Kg/bw were randomly selected for this
study. These animals are used as trade animals and brought
for slaughter from the surrounding States of Yobe and
Adamawa States as well as neighbouring countries of
Niger and Chad.

SAMPLE COLLECTION AND IDENTIFICATION OF
BACTERIA

The Camels were restrained using ropes and turned to lateral
recumbency. Preputial swabs were randomly collected from
the Camels under strict aseptic conditions using sterile swab
sticks (Evepon Sterile Swab Stick ®, Evepon Industries
Limited, Anambra, Nigeria). The samples were transported
to the laboratory on ice within 30 minutes of collection.

ISOLATION AND IDENTIFICATION

The preputial swab samples were initially inoculated on an
enrichment media (nutrient broth and peptone water). A loop
was taken from this media and streaked on Blood agar,
Eosin Methlyne Blue, Mannitol Salt Agar, Salmonella
Shigella Agar, McConkey Agar. These were incubated at
37°C for 24h aerobically. Growing colonies were examined
with gram staining techniques. Suspicious colonies were
identified using biochemical tests (Lassen, 1975, Holt et al.,
1994).

ANTIMICROBIAL SUSCEPTIBILITY TEST

The antibiotic susceptibility test for the identified bacteria
were applied with multi discs containing Amoxycillin
(30 pg), Ampicillin - (30 pg), (10 pg),
Chloramphenicol (20 pg), Ciprofloxacin (10 ng),
Gentamycin (10 png) and Streptomycin (30 ug). The
antimicrobial susceptibility test was performed according to
the Kirby Bauer disc diffusion method (Bauer et al., 1966).

Levofloxacin

DATA ANALYSIS
All data generated were compiled and managed in Microsoft
excel 2011 spreadsheet and presented in tables using
descriptive statistics.

RESULTS

In this study, no gross preputial abnormality was observed in
any of the sampled from Camel bulls. Cultures of preputial
swabs from the twenty camels yield 70 bacterial isolates.
The number of isolates/males ranged from two (2) to five (5)
with means of 3.5 per male. Five (5) distinct bacterial
species were identified, out of which two were gram-positive

(40%) while three (60%) were gram- negative. They were E.
coli (22.9%), Streptococcus species (22.9%), Staphylococcus
aureus (21.4%), Klebsiella Species (17.1%) and Shigella
(15.7%) as shown in Table I. Antibiotic susceptibility test
results presented in table Table Il shows that E. coli,
Streptococcus and Staphylococcus aureus were susceptible
to Amoxicillin, Ampiclox, Chloramphenicol, Ciprofloxacin,
Gentamycin, Levofloxacin and streptomycin. Isolated
Klebsiella species was found to be susceptible to
Amoxicillin, Ampiclox, Chloramphenicol, Ciprofloxacin,
Gentamycin and Levofloxacin but had intermediate
susceptibility to Streptomycin. The isolated Shigella species
were susceptible to Amoxicillin, Ampiclox, Ciprofloxacin,
Gentamycin and Levofloxacin but had intermediate
susceptibility to  Streptomycin  and  resistant  to
Chloramphenicol.

Table 1. Table I: Bacteria isolated from prepuce of
Camel in Maiduguri, north-eastern Nigeria.

Bacteria Number of isolates
n (%)
Escherichia coli 16 (22.9)
Streptococcus 16 (22.9)
Staphylococcus aureus 15 (21.4)
Klebsiella spp 12 (17.1)
Shigella spp 11 (15.7)
Total 70 (100)
DISCUSSION

Escherichia coli, Streptococcus spp, Staphylococcus aureus,
Klebsiella spp and Shigella Spp were found to be common
preputial bacteria in all the Camels samples (Table I). Gross
preputial abnormality was not observed in any of the animals
sampled for this study. This is expected as only apparently
healthy Camels were selected for this study. Published data
on the presence and distribution of bacteria in the prepuce of
Camels are scarce. However, the results of this study agree
with Serin et al., (2010), with isolation of similar bacterial
species and others from the prepuce of camels in Turkey.
The results of this study further agree with a recent study by
Waheed et al. (2022) who reported Staphylococcus aureus,
Streptococcus and Escherichia coli as some of the
commonly occurring bacteria in Camel prepuce in Saudi
Arabia. Streptococcus, Staphylococcus aureus appear to be
common bacteria isolated from prepuce of Camels
irrespective of geographical location. The bacteria isolated
from the prepuce of Camels in this study may or may not be
necessarily associated with any type of an active disease
process. However, these bacterial agents could easily
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Table 11: Antibiotic susceptibility of bacteria isolated from prepuce of camels in Maiduguri, North-eastern Nigeria.

Antibacterial agent

Isolated bacteria ~ Amoxycillin Ampiclox  Chloramphenicol ~ Ciprofloxacin  Gentamycin Levofloxacin  Streptomycin
R I S R1 S R 1 S R 1 S R 1 S R | S R 1 S
Escherichia coli - - 16 - - 16 - - 16 - - 16 - - 16 - - 16 - - 16
Streptococcus - - 16 - - 16 - - 16 - - 16 - - 16 - - 16 - - 16
Staphylococcus - - 15 - - 15 - - 15 - - 15 - - 15 - - 15 - - 15
aureus
Klebsiella - - 12 - - 12 - - 12 - - 12 - - 12 - - 12 - 12 -
Shigella - -1 - - 11 11 - - - - 11 - - 1 - - 11 - 1 -

S= Sensitive, I= Intermediate, R= Resistant

contaminate semen either during natural mating or collection
for assisted reproduction. Bacteria contamination of semen
leads to a sequence of changes that may include reduced
sperm motility, sperm clumping, an increased proportion of
altered acrosome and changes in semen pH (Orgtega-
Ferrusola et al., 2009; Ghoneim et al., 2014) Furthermore,
these bacteria have been incriminated as the cause of
infertility in female Camels following their frequent isolation
from the uterus of infertile camels (Wernery and Wernery,
1992; Ali et al., 2010; Almohasen, 2011; Ghoneim et al.,
2014). For example, Umaru et al. (1999) isolated
Staphyloccus aureas, Streptococcus pyogenes, Escherichia
coli and Klebsiellla spp from the uterus of infected uteri of
Camels. These bacteria are also the same type of bacteria
that were isolated from prepuce of Camels in this present
study. This could mean that these bacteria exist in Camel
population and may or may not affect reproduction in this
species.

Bacteria species that colonize the prepuce such as those
isolated from the prepuce of Camels in this study are
generally commensals, but a host of them are potentially
opportunistic pathogens and have the ability to cause
venereal diseases (Tibary & Anouassi, 2001). Venereal
diseases are mainly spread through coitus from an infected
male mating with a susceptible female and this could impair
their fertility. An uninfected male can acquire the infection
after mating with an infected female and begins to spread the
infection to susceptible females within a short period of time.
In an unusual case, the use of infected semen and a failure to
test such semen for venereal disease could lead to
transmission of venereal disease during artificial
insemination among animals. Immuno-competent female
animals clear such infections through natural uterine defence
mechanisms. However, in a proportion of females, the
uterine defence mechanism may fail (partially or completely)
thereby allowing the establishment of an infection (Tibary et
al., 2006), which may lead to infertility or sterility.

The in-vitro antibiotic sensitivity using some selected
antibiotics indicated that the bacteria isolated in this study
were found to be susceptible to Amoxicillin, Ampiclox,
Ciprofloxacin, Gentamycin and Levofloxacin. However,

Klebsiella and Shigella species showed intermediate
susceptibility to streptomycin and Shigella further showed
resistance to chloramphenicol (Table I1). Mshelia et al.
(2014) have shown that Gentamycin was highly effective
against genital Staphylococcus aureus and Escherichia coli
isolated from ewes within the same study area. Ciprofloxacin
was also reported to be effective against all bacteria that are
associated with caprine vulvovaginitis (Ajala et al., 2011) as
well as from the vagina of cows and ewes (Martins et al.,
2009; Gongcuoglu et al., 2012). Shigella spp isolated in this
study showed resistance to Chloramphenicol and while
Klebsiella and Shigella spp showed intermediate resistance
to Streptomycin in this study. This finding suggests that
Chloramphenicol and Streptomycin should not be used in
treating venereal diseases in Camels. Antimicrobial agents
have been used to successfully reverse the infections caused
by microbes. Nonetheless, microbes have also developed
resistance to antimicrobial agents (Chander & Raza, 2013).
This resistance could have been developed through the
acquisition of resistant genes and or modifying enzymes
(Poole, 2005; Economou & Ghuosia, 2015) and could be a
problem while addressing microbial agents with
antimicrobials in animals and humans as well.

CONCLUSION

This study shows that Escherichia coli, Streptococcus
species, Staphylococcus aureus, Klebsiella Species and
Shigella are frequently isolated from the prepuce of Camels.
These bacteria are a potential source of infection and could
lead to infertility in Camel bulls. More detailed studies with
larger sample size are required to elucidate the diversity of
bacterial species that colonize the prepuce in livestock in this
geo-location. Furthermore, studies will be required on these
individual  bacteria to understand their molecular
characteristics and their inherent potential in causing gross
and or microscopic pathologies of the reproductive tract in
camel bulls in Maiduguri, Northeastern Nigeria. Preputial
washing is strongly recommended before breeding in Camels
in Maiduguri, North eastern Nigeria.

148



Peter et al. 2023

Journal of Sustainable Veterinary & Allied Sciences Vol 4 Issue 2

ACKNOWLEDGEMENT

We wish to express our thanks to all the staff at the
Maiduguri Metropolitan abattoir and the Microbiology
Laboratory, Department of Veterinary Microbiology, Faculty
of Veterinary Medicine, University of Maiduguri for the
technical assistance during this study.

CONFLICT OF INTEREST
The authors have none to declare.

REFERENCES

Agartan, C.A., Kaya, D.A., Oztuk, C.E. & Glucan A (2005).
Is aerobic preputial flora age dependent? Japanese
Journal of Infectious Diseases, 58, 276-278.

Ajala, 0.0., Okunlade, A.O., Ogundare, O.F., Adekemi, A.,
Sdeshoga, A., Afolabi, A.M. & Oludare, R.E. (2011).
The Prevalence and identification of the bacteria
associated with caprine vulvovaginitis in Ibadan.
World Applied Science Journal,14, (8), 1115-1118.

Al-Qarawi, A.A. (2005). Infertility in the dromedary bull: A
review of causes, relations and implications. Animal
Reproduction Science, 87:73-92.

Ali, A., Hassanein, K.M., Al-sobayil, F.A., Tharwat, M., Al-
HAwas, A. & Ahmed, A.F. (2010). Relationship
between characters of vaginal discharges and uterine
bacteria isolates recovered from repeat breeding
female Camels (Camelus dromedarius). Journal of
Agriculture and Veterinary Science, Qassim Univ.
2:87-97.

Almohasen, F.M. (2011). Uterine Histopathological findings
in infertile Female Camels (Camelus dromedarius)
admitted to the Veterinary Teaching hospital. Master

degree of Veterinary Sciences (MVSc) in
Theriogenology, King Faisal University, Saudi
Arabia.

Bauer, AW., Kirby, W.M.M., Sherris, J.C. & Tark, M.
(1966).  Antibiotic  Susceptibility  testing by
Standardized Single Disk method. American Journal
Clinical Pathology, 45, 493-495.

Chander, A. & Raza, M.S. (2013). Antimicrobial
susceptibility patterns of Pseudomonas aeruginosa
clinical isolates at a tertiary care hospital in
Kathmandu, Nepal. Asian Journal Pharmaceutical
Clinical Research, 6, 235-238.

Economou, V. & Ghuosia, P. (2015). Agriculture and Food
animals as a source of antimicrobial resistant bacteria.
Infectious Drug Resistance, 8, 49-61.

Ghoneim, .M., Waheed, M.M., Al-hofofi, A.N., Fayez
M.M., Al-Eknah, M.M., Al-Busadah, K.A. & Al-
humam, N.A. (2014). Evaluation of Microbial quality
of fresh ejaculates of Camel (Camelus dromedarius)
semen. Animal Reproduction Science, 149, 218-223.

Goncagul, G., Seyrek-Intas, K., Kumru, I.H., Ozakin, C.,
Ozdemir, Weiss, R., Prenger-Berninghoff, E. (2012).
Bacterial Infertility and ascending uterine infections
with respect to Pneumovagina and Urovagina in cows.
Research Opinions in Animal Veterinary Sciences, 2,
(12), 583-586.

Gouletsou, P.G., Fthenakis, G.C., Tzora, A., Cripps, P.J., &
Saratsis, P. (2006). Isolation of Arcanobacterium

pyogenes from the scrotal skin and the prepuce of
healthy rams from rams with testicular abnormalities.
Small Ruminant Research, 63, 177-182.

Hojjatollah, S., Alireza, K., Aghil S. & Zahra T. (2010).
Isolation and identification of yeast flora from genital
tract in healthy female Camels (Camelus
dromedarius). Veterinary Microbiology, 144, 183-
186

Holt, J.G., Kreig, N.R., Sneath, P.H.A., Sneath, JT. &
Williams, T.A. (1994). Bergey’s Manual of
Determinative Bacteriology, (9" Edition), William
and Wilkins Baltimore, 532-559.

Humphrey, J.D., Little, P.B., Stephens, L.R., Barnum, D.A.,
Diog, P.A. & Thorsen, J. (1982). Prevalence and
distribution of Haemophilus somnus in the male
bovine reproductive tract. American Journal of
Veterinary Research, 43, 791-795.

Hurtgen, J.P. (1983). Disorders affecting stallion fertility. In
: Robinson, NE (Ed), Current Therapy in Equine
medicine. WB Saunders, Philadephia, 449-455.

Jarvinen, J.A. & Kinyon J.M. (2010). Preputial microflora
of Llamas (Lama glama) and Alpacas (Vicugna
pacos). Small Ruminant Research, 90, 156-160

Jenberie, S., Awol, N., Ayelet, G., Gelaye, E., Negusse, H. &
Abie, G. (2012). Gross and histopathological studies
on pulmonary lesions of Camel (Camelus
dromedarius) slaughtered at Addis Ababa Abattoir,
Ethiopia. Tropical Animal Health and Production, 44,
849-854.

Lassen, J. (1975). Rapid identification of gram negative rods
using three tubes method combined with a
dichromatic key. Acta Pathololgica Microbiology,
Scandanavia Sect. B., 82, 525-533.

Martins, G., Brandaom, F.Z., Figuiera, L., Penna, B.,
Vasconcelos, C.O. & Lilebaum, W. (2009).
Prevalence and antimicrobial susceptibility of
Staphylococci isolated from the vagina of healthy
ewes. Revista Brasileira de Ciencia Veterinaria, 16,

37-40.

Mshelia, G.D., Bilal, V.T., Maina, V.A., Okon, K., Mamza,
S.A., Peter, I.D., & Egwu, G.O. (2014).
Microbiological Studies on genital Infections in

slaughtered ewes from tropical arid zone of Nigeria.
Sokoto Journal of Veterinary Sciences, 12(1), 18-22.

Mshelia, G.D., Abba, Y., Voltaire, Y.A.C., Akpojie, G,
Mohammed, H. & Aondona, D.U. (2013).
Comparative uterine bacteriology and pathology of
Camels (Camelus dromedarius) and Cos in north-
eastern Nigeria. Comparative Clinical Pathology, 22,
1195-1200.

Orgtega-Ferrusola, C., Gonzalez-Fernandez, L., Muriel, A.,
Macias-Garcia, B., Rodriguez-Martinez, H., Tapia,
J.A., Alonso, J.M. & Pena, F.J. (2009). Does the
nicrobial flora in the ejaculate affect the freezability of
stallion sperm? Reproduction in Domestic Animals,
44, 518-522

Peter, 1.D., El-Yuguda, A.D., Mshelia, G.D. & Dawurung,
J.S. (2015). Detection of bovine viral diarrhea virus in
Camels (Camelus dromedarius) in Maiduguri,

149



Peter et al. 2023

Journal of Sustainable Veterinary & Allied Sciences Vol 4 Issue 2

Nigeria. Sokoto Journal of Veterinary Sciences, 13(3),
49-52,

Poole, K. (2005). Aminoglycosides resistance in
Pseudomonas aeruginosa. Antimicrobial Agents and
Chemotherapy, 49, 479-487.

Purohit GN, Vyas S, Yadav V, Nain S, Chaudhary AK,
Dholpuria S, & Saraswat CS (2023). Semen
Characteristics and artificial insemination in
dromedary camels. Small Ruminant Research, 220.
106911.

Qamar, M.F., Ayaz, M.M. & Nazir, M.M. (2018). Isolation
and identification of ectoparasites in single humped
Camels (Camelus dromedarius) of Cholistan area,
Pakistan. Iragi Journal of Veterinary Sciences. 32(2);
(297-303).

Serin, 1., Ceylan, A., Kirkan, S. & Parin, U. (2010). Preputial
bacterial flora and antibiotic susceptibility in
wrestling dromedary bulls in Aydin region of Turkey.
Journal of Animal and Veterinary Advances, 9, 482-
485.

Shokri, H., Khosravi, A., Sharifzadeh, A. & Tootian, Z.
(2010). Isolation and identification of yeast flora from
genital tract in healthy female camels (Camelus
dromedarius). Veterinary Microbiology, 144,183-186.

Srikandakumar, A., Johnson, E.H. & Mahgoub, O., Kadim,
I.T. & Al-ajmi, D.S. (2001). Anatomy and Physiology
of the Female Reproductive tract of the Arabian
Camel. Journal of Agricultural Science, 13, 23-26.

Tibary, A., Fite, C., Anouassi, A. & Sghiri, A. (2006).
Infectious causes of reproductive loss in Camelids.
Theriogenology, 66(3), 633-647.

Tibary, A. & Anouassi, A. (2001). Uterine infections in

Camelidae.  Veterinary ~ Sciences  Tomorrow.
http://www.vetcite.ord/publish/articles/000030/print.h
tml

Tibary, A. & Vaughan, J. (2006). Reproductive physiology
and Infertility in Male South American Camelids: a
review and clinical observations. Small Ruminant
Research, 61, 283-298.

Vaughan, J.L. & Tibary, A. (2006). Reproduction in female
South American Camelids: a review and clinical
observations. Small Ruminant Research, 61, 259-81.

Waheed, M.M., Ghoneim, .M., Fayez, M.M., El-Bahr, S.M.,
& Meligy, A.M.A. (2022). Diversity of Bacteria and
Fundgi in the Prepuce of Camels (Camelus
dromedarius). Journal of Camel Practice and
Research, 29(1), 77-81.

Wernery, U. & Wernery, R. (1992). Uterine infections in
thee dromedary Camel- review. Proceedings of the
first international Camel conference, Dubai, UAE.
155-158.

150



