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INTRODUCTION 

 

 Dromedary camel (Camelus dromedaries) is considered as one of the valuable resources in the Kingdom of Saudi Arabia.  

Camel udder microbiota is critical because It can survive and produce meat and milk.  Mastitis in camels was reported from 

almost all countries that ranching camel. Mastitis can cause loss of milk production; it has hazardous effects on human. However, 

bacterial infections are considered the leading cause of mastitis in camel. The dromedary was probably domesticated on the South 

coast of the Arabian Peninsula in the region of present-day Yemen and Oman around 3.000 B.C., and then introduced with the 

spice trade into North Africa and the Horn of Africa. Like others mammalian the she-camel of dromedary has an udder, which is 

composed of four quarters, each is separately constituted and supported by strong ligaments. Each quarter is composed of 

secretory tissues in which the milk is made. The milk drains through the milk ducts to the milk cistern located above each teat. 

Camel milk is the staple diet of many nomadic desert people for considerable periods, and they rely entirely on camel milk for 

more than a month without having drinking water especially in the grazing area or during the migratory routes [1]. In the kingdom 

of Saudi Arabia, the camels' populace in the year of 2010 was evaluated as 850,000 heads of various breeds [2]. In any case, the 

camel populace was assessed in 2015 as 3,113,628 heads in which, females were the most astounding 1,133,988, and guys were 

just 222,741. The Eastern territory was the most elevated in the females' populace, 223,182 heads, though Makkah Al 

Mukarramah was the most astounding in guys' populace, 44,919 heads [3]. The indigenous camels in Saudi Arabia are 

characterized into four unique breeds; they are Maghatier, Shu'l, Majahiem, and Soffer, in which Majahiem is viewed as more 

suitable for drain creation [2, 4]. Different breeds with all around created udder are additionally recorded however with limited 

topographical circulation; they are Honor, Shale, So for, and Waddah (Mahathir) [5].   

 Mastitis means an infection of the mammary organ. Bacterial infections are viewed as the essential drivers of mastitis in 

household creatures. There is less information concerning the aetiology; Mastitis stays to be the most critical monetary ailment 

impediment amid dairy cows around the world [6, 7]. Camels are as yet multipurpose creature progressively kept draining, yet 

specialization is possibly in transit [8]. This study aimed to detect and identify microbes in camel udder microbiota by microbial 

and molecular identification as modern techniques using 16S rRNA gene sequencing.  

 

Abstract 
 
Dromedary camel (Camelus dromedarius) can survive and deliver the deliberate significant measure of drain amid 
intermittent and delayed hot and dry condition. Camel drain is considered a standout amongst the essential 
nourishment sources because of its wholesome esteem. Intermammary contamination and low measures are the 
principal factors that undermined the camel mammary organ. The purpose of our study was to isolate pathogenic 
bacteria present in camel's udder. In this study both biochemical and modern technique 16s rRNA gene analysis was 
used. 100 swaps samples were taken from five camels breeds. Samples were analyzed aerobically and anaerobically 
to isolate the bacterial strains.  In all 100 swaps, we found 35 pathogen bacteria. So, our study revealed that 
molecular techniques such as 16s rRNA are a powerful tool to detect pathogenic bacteria in camel’s udder.  
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MATERIALS AND METHODS 

 

Collection and preparation of samples: 

 One hundred swap samples were collected from deferent breeds from Taif and Jeddah City, and they were cultivated on three 

media (blood media, chocolate media, and MacConkey media). From the agar plates, colonies were transferred to the plate for 24 

hrs. Incubation and isolated genomic DNA. Similarly, from swap inoculated on the agar plate and to isolate the pure colony and 

again this was inoculated in broth to isolate the genomic DNA.  

 

Identification tests: 

Gram staining: 
 Gram staining was performed using the standard protocol [9]. 

 

Catalase Test:  

Coagulase test: 

 The coagulase examination recognizes strains of S. aureus from other coagulase-negative species (Ref.??). Oxidase test: 

The oxidase test is a biochemical effect that measures for the presence of cytochrome oxidase, a catalyst in some cases called 

indophenol oxidase (Ref.??). Urease test: 

 The urease test distinguishes those organisms that can hydrolyzing urea to generate ammonia and carbon dioxide. It is used 

initially to distinguish urease-positive bacteria from other Enterobacteriaceae. 

 

DNA Isolation by QIAamp DNA Mini Kit 

 Whole genomic DNA was extracted according to the manufacturer’s instructions. QIAamp Genomic DNA Purification Kit 

(QIAGEN) was used for genomic DNA extraction. In short, DNA was enzymatically released from cells. Columns were prepared, 

and the DNA was washed via centrifugation. Later the DNA was eluted with elution buffer, centrifuged and collected into a 

collection tube [10]. 

 

16S rRNA gene PCR amplification 

 Gene of 16s rRNA PCR was amplified [11, Revise Ref. accurately, it is since 1990.  

 

Bacterial identification based on 16s rRNA gene sequencing: 

 Since, with a few exemptions, most microorganisms have comparative game plans of 16S: 23S: 5S ribosomal RNA (rRNA) 

qualities, rRNA present in the ribosome or rDNA in the genome has been utilized as a standout amongst the most valuable species 

signature particles for the location and distinguishing proof of microbes [12] accurately, it is since 1987.  

 

Extraction of genomic DNA: 

 Extraction of bacterial genomic DNA was carried out using the QIAGEN Kit following the manufacturer’s guidelines.   

 

16s rRNA gene amplification, sequencing, and phylogenetic analysis:  

Primers 

 The 16S rRNA gene was amplified using universal primers, 27F (5ʹ-AGAGTTTGATCCTGGCTCAG-3ʹ) (for all isolates), 

511R (5ʹ-AAGGAGGTGATCCAGCCGCA-3ʹ) (for the following strains: M1, M3 - M4, M8, M10, M12-M13, N1, N3-N4, N8, 

N10, N12-14, N23-N27), and 511R (5ʹ-GCGGCTGCTGGCACRKAGT-3ˊ) (for the following strains: M2, M5-M7, M9, M11, 

M14-19, N2, N5-7, N9, N11, N15-N22). 

 

PCR protocols 

 For amplification of the DNA, Thermo Scientific PCR master mix was used following the manufacturer’s guidelines. 

Amplification was done in a thermocycler (Mastercycler® Gradient, Eppendorf, Hamburg, Germany) at 94 ºC for 5 min, followed 

by 32 cycles of 45 s at 94 ºC, 45s at 60 ºC and 90s at 72 ºC, with a final extension at 72 ºC for 10 min. 

 

Analysis of amplified PCR product 

 A 3 µl aliquot of each PCR amplicon was electrophoresed on a 1 % agarose gel containing ethidium bromide in 1X Tris-

Acetate-EDTA (TAE) buffer at 120 V for 40 min and visualized under a UV transilluminator (BioDoc-IT system, Japan). 
 

Amplified PCR amplicons’ sequencing 

 Amplified products were purified using QIAquick PCR purification kit (Promega, Madison, WI, USA) and sequenced using 

the Big Dye terminator cycle sequencing Ready Reaction kit (Applied Biosystems, Forster City, CA, USA) in an ABI Prism
®

 310 

Genetic Analyzer (Applied Biosystems).  

 

Phylogenetic analysis: 

 The sequences were edited by SnapGene Viewer software version 3.3.3 manually and then, compared with the GenBank 

database of NCBI (http://www.ncbi.nlm.nih.gov) using the BLASTN search, and reference sequences were retrieved to perform 

phylogenetic analyses. Phylogenetic trees were constructed using the MEGA available on the NCBI website. 

 

http://www.ncbi.nlm.nih.gov/BLAST
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RESULTS 

 

 After collecting samples of 100 swaps from five camel’s breeds were streaked on media and was incubated for 24 h at 30 °C 

and then examined for bacterial growth. The pure colony was inoculated in (blood, chocolate, and MacConkey media) and then 

transfer to Eppendorf tube. These pure colonies were used in phenotypic identification, morphological Shape, and molecular 

identification.  

 

Phenotypic identification: 

 Most of the swap’s samples contained pathogenic and none pathogenic bacteria. All the selected iso lates have a different 

morphological characteristic shape. (Spherical, occurring in pairs, tetrads, or irregular clusters, not in chains) (Spherical cocci; 

often appearing regular and "grape-like" clusters. They happen singly, in pairs, tetrads, and small chains). Our results showed that 

some of the pathogenic bacteria were Gram-positive as shown in Fig. 1. 

 

Molecular characterization and identification of bacterial isolates: 

 A good quality genomic DNA was isolated without any signs of smearing when observed under UV transilluminator. The 

yield of genomic DNA varied from 60 to 140 ng/ll. PCR amplification of ribosomal DNA was carried out with universal forward 

and reverse primers of 16S rDNA and produced a fragment of approximately 500 bp. This size corresponded to the expected size 

as compared to other bacteria. Phylogenetic analysis investigated the variability within the amplified regions. The amplified PCR 

product was run on 1% agarose gel viewed under the UV transilluminator.  
 

 

 

 

 

 

 
 
Fig1. Shows morphology of Escherichia coli, Staphylococcus aureus, micrococcus.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Escherichia coli Staphylococcus aureus micrococcus 
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Table 1. Biochemical analysis of pathogenic bacteria isolated from camel udder swap samples. 

 

 
 

 
Fig 2. PCR product of 16s rRNA gene of different isolates from camel udder swaps samples. 
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Fig 3. Phylogenetic analysis of bacteria isolates from camel udder swap samples based on partial nucleotide sequences of 16S 

rRNA gene. The tree was constructed using the neighbor-joining method. 
 

DISCUSSION 

 

In the present study, the result showed that we had some pathogenic and nonpathogenic bacteria, for example (Klebsiella 

pneumonia, Serratia Marcescens, Micrococcus, Coagulase-negative Staphylococcus, Diphtheroid & Anthracoid spp.  

Reports of mastitis in generally oversaw camels are on the ascent and are probably going to increment further as the drain 

generation per singular camel is expanded. Two decades back there was no naming of mastitis trouble at the group level; today it 

is distributed from all camel raising nations [19, 20& 21]. Regardless of whether the event of the ailment has prior been limited, or 

an upsurge of the illness occurred because of dairying interest proceeds misty. In any case, camels are kept in framework and asset 

poor peripheral territories. Likewise, the multi-reason nature of the creature, the subsistence generation framework and the 

pervasiveness of other noteworthy sicknesses possess the worries of herders and experts. Early issue acknowledgment and 

enhanced sterile activity lessen the misfortunes because of mastitis. 

 

CONCLUSION 

 

 Therefore, based on this outcome the following recommendations are forwarded:  

1. Focusing on anticipation and control exertion is required through early analysis, treatment and by evading potential hazard 

factors.  

2. Upkeep of draining cleanliness by draining robust creatures first and contaminated later.  

3. Regular evacuation of the piece of poop for keeping up bedding cleanliness.  

4. Draining camels must be avoided flies and creepy crawlies.  

5. Choice of anti-microbial ought to be made by in vitro chemotherapeutic affectability testing.  

6. Creatures from draining should never be suddenly dried on the double rather creatures might be dried gradually by diminishing 

the recurrence of draining. 
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