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1. INTRODUCTION 

Sudan has a large sheep population which may be 

affected with several significant diseases and one of 

these diseases is caseous lymphadenitis (CLA) caused by 

the bacterium Corynebacterium pseudotuberculosis. The 

disease is potentially transmissable to humans (Dorella et 

al., 2006 and Bastos et al., 2012) and may result in great 

economic losses due to partial or complete condemnation 

of carcases, and losses in trade as detection of enlarged 

superficial lymphnodes in a few animals may lead to 

rejection of a whole sheep shipment of live animals. 

Identification of the etiological organism is based on 

microscopic appearance, cultural and biochemical 

characteristics (Abdel Wahab and Shigidi , 2011). 

Recently, multiplex PCR (mPCR) technique was 

developed and adopted for diagnosis and it proved its 

accuracy and rapidity (Pacheco et al.,2007). The test 

enabled specific identification of C. pseudotuberculosis 

isolates in cultures and direct detection in pus samples 

from CLA affected animals. The aims of the present 

study were to determine the incidence of CLA in 

slaughtered sheep in Khartoum State, to isolate and 

characterize the causative agent using conventional 

bacteriological procedures and molecular techniques and 

to confirm the identity of the antigenic protein factors of 

the local isolates in order to select a strain for vaccine 

production. 

 

2. MATERIALS AND METHODS 

Samples were collected from sheep carcasses routinely 

inspected for lesions during the period from October to 

March2016/2017 in Khartoum abattoir and 

slaughterhouses in Karary, ALkadro, ALsalam and 

Ganowa, Khartoum state). A total of 88 samples of 

grossly enlarged lymph nodes, and abscesses in internal 

organs was collected from different animals and put 

separately in sterile plastic bags, labelled, and transported 

to the Central Veterinary Research Laboratory (CVRL) 

in a thermos flask containing ice for bacteriological study. 

 

2.1. Isolation of Corynebacterium pseudotuberculosis 

Swabs were taken aseptically from the periphery of the 
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lesions in affected lymph nodes or other parts, streaked 

onto 7% sheep blood agar plates and incubated 

microaerophilically at 37
0
C for 48hour. Suspected 

colonies isolated from each culture, were purified and 

transferred to brain heart and nutrient broth media. 

 

2.2. Identification of purified bacteria 

Isolates from 88 samples which included lymph nodes 

and infected internal organs were identified on the basis 

of their morphology cultural characteristics and 

biochemical reaction as tested by conventional methods 

(Barrow and Feltham, 2003; Abdel Wahab and Shigidi, 

2011) and API coryne method (Analytical Profile Index) 

kits (BioMérieux Company, France). 

 

2.1.3. Identification of Corynebacterium 

pseudotuberculosis Isolates by Multiplex Polymerase 

Chain Reaction (m PCR) 

Two different categories of microbial DNA were used in 

this study. 

2.1.3.1. Direct colony: Fifty strains were selected, 

cultured on blood agar to give individual colonies and 

incubated microaerophillically in a desicator 

containing10% Co2 at 37
o
C for 48 hours. A single colony 

from each selected strains was used directly for mPCR. 

 

2.1.3.2. Extracted DNA: Chromosomal DNA 

extraction was performed by boiling. Three to five 

colonies of each strain were transferred into1.5ml 

Ependorf tubes containing 50 µl distilled water. After 

homogenization, the suspensions were kept in a hot 

water bath at 100ºC for15min and cooled with ice for 

2min.They were centrifuged at13,000rpm for1min. 

From the supernatants, 2µl were directly used for mPCR. 

(Faez et al., 2013; Abdelazeem M. Algammal ( 2016). 

The DNA concentrations were determined 

spectrophotometric ally. 

 

2.1.3.3. Primer and mPCR condition: The conditions 

for amplification using the multiplex PCR assay and 

oligonucleotide used in this study targeted the published 

sequences of C. pseudotuberculosis (Gene Bank),16S 

rRNA and rpoB pld genes of C. pseudotuberculosis were 

described by C¸etinkaya et al., (2002) , Khamis et al., 

(2004),and Pacheco et al., (2007). Respectively. 

DSM20689 strain of C. pseudotuberculosis donated by 

Dr. Frank Gesslar, Institute of Tropical Animal 

Health,Germany was used as apositive control in this 

study. An automated photo documentation system (Bio. 

Doc. Analyza, digital) was used for analysis, mPCR 

products, Genes with molecular sizes of 815 bp, 446bp 

and 203pb were considered indicative of a positive 

identification of C. pseudotuberculosis. The nucleotide 

primers used for mPCR are listed in Table1 (Metabion 

International Company, Germany). 

 

2.1.3.4. Nucleotide Sequencing: A single isolate of C. 

pseudotuberculosis selected on the basis of its typical the 

morphology, cultural and biochemical characteristic 

and positive multiplex PCR results for the three genes 

16SrRNA rpoB, and pld, mPCR products were sent 

for further confirmation using singleplex PCR assays 

to Macrogen Company, Seoul, Korea). 

 

3. RESULTS 

Corynebacterium pseudotuberculosis was isolated from 

50/88 (56.8%) of lesions collected from slaughtered 

sheep. Affected lymph nodes in order of frequency were: 

prescapular 62(70.5%), parotid 5(5.7%), popliteal 

4(4.5%), mediastinal 3(3.4%), mandibular 2(2.3%), and 

prefemoral 1(1.1%). Abscesses in other parts were in 

livers 5(5.7%), lungs 3(3.4%) and in subcutaneous 

tissues, kidneys and spleens are each 1(1.1%). All isolates 

were found positive for β-hemolysis, and negative for 

motility test, Results of the biochemical test obtained by 

conventional methodes were similar to those obtained 

with the Api kits (Fig1).The multiplex PCR products of 

isolates of C. pseudotuberculosis in gel and the reference 

strain (DSM20689) showed the molecular sizes of 816 

bp, 446bp and 203 bp, for the primers targeting the 16S 

rRNA, rpoB and phospholipase D(pld) genes 

respectively. The results of mPCR for the different strains 

of C. pseudotuberculosis are shown in (Fig.2). The 

sequencing results were comparable with the previously 

published gene sequences of C. pseudotuberculosis 

strain PA08, (Gene Bank ID CP024602.1) in the NCBI 

database. .A100% identify was found for the submitted 

C. pseudotuberculosis chromosome and pair ways 

alignments sequencing and identity PLD gene of 

Corynebacterium pseudotuberculosis virulence factor 

compared to strains in the Gene Bank (Fig.3,4). 

According to the sequencing results , the selected isolate 

has been deposited in Gene Bank with the accession 

numbers of three genes:(ID: MG69244.0, ID: MG69244.1, 

ID: MG69244.2)and has been named Corynebacterium 

pseudotuberculosis Elmaani strain. 
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Table 1: List of primers were used in this study described byÇetinkayaet al.,(2002); Khamiset al., (2004); 

Pacheco et al. (2007) (Metabion International Company, Germany. 

Target gene Primers Sequence(5
/
- 3/) 

Length of 

PCR products 

(bp) 

Source/reference 

16S rRNA gene 
16S-F 

16S-R 

ACCGCACTTTAGTGTGTGTG 

TCTCTACGCCGATCTTGTAT 
816 Çetinkayaet al., (2002) 

rpoB C2700F C3130R 
CGTATGAACATCGGCCAGGT 

TCCATTTCGCCGAAGCGCTG 
446 Khamiset al., (2004) 

Pld 
PLD-F PLD-R1 

PLD-R2 

ATAAGCGTAAGCAGGGAGCA 

ATCAGCGGTGATTGTCTTCC 

ATCAGCGGTGATTGTCTTCCAGG 

203 Pacheco et al., (2007). 

 

 
Fig1: API Kit showing biochemical reactions of C. pseudotuberculosis. 

 

 
Fig 2: Multiplex PCR bands of Corynebacterium pseudotuberculosis isolates. Lane1: DNA Ladder, Lane2: 

isolate noCL7, Lane3: isolate no 25, Lane4: isolate no 26, Lane5: isolate no 27, Lane6 : isolate no 

28,Lane7:isolate no 30, Lane8: RF: reference strain (DSM20689). 
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Fig 3: Pair ways alignments sequencing and identity of16SRNAand rpoB genes of C. pseudotuberculosis isolates 

compared to the complete genome of strainPA08. 
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Fig 4: Pair ways alignments sequencing and identity PLD gene of C.p virulence factor compared to strain 

TN1445 in Gene Bank. 

 

4. DISCUSSION 

Corynebacterium pseudotuberculosis was isolated from 

50/88 (56.8%) lesions from different carcasses of sheep 

slaughtered in Khartoum state slaughterhouses;the 

lesions included lymph nodes and visceral organs. The 

most frequently infected lymph nodes were the 

prescapular lymph nodes 62(70.5%), as common lesions 

of the disease usually develop externally and spread to in 

the superficial lymph nodes. This is in agreement with the 

findings of many previous investigators (Kuria and 

Nagatia, 1990; Musa, 1998; Abdel Wahab and Shigidi, 

2011), In contrast in internally livers and mediastinal 

lympnodes were the most infected which is in agreement 

with Jesse et al., (2011). Abdullah et al., (2013) reported 

large external abscesses in subcutaneous tissues which 

extended to the regional lymphanodes and visceral 

organs such as livers, spleen and kidneys. Identification 

of the wild strains was based on the morphological, 

cultural and biochemical characteristics of all isolates 

were similar to those described by several investigators 

(Williamson et al., 2001; Dorella et al., 2006; Mohamed 

Ahmed, 2009; Abdel Wahab and Shigidi‚ 2011). Pure 

culture of isolates identified as C. pseudotuberculosis by 

conventional methods were used for confirmation by 

specific mPCR methods as there are considered to be 

more efficient, accurate, rapid and reproducible for the 

identification of C. pseudotuberculosis genes in contrast 

to detection directly in pus samples Pacheco etal.,(2007) 

and are useful for differentiation C. pseudotuberculosis 

from other closely related species of   Corynebacterium 

such as C. ulcerans and C. diphtheriae (Dorella et al., 

2006). The mPCR targeting the 16S rRNA, rpoB and pld 

gene confirmed that all the isolates were C. 

pseudotuberculosis. The results of the mPCR were 

identical to those obtained by Çetinkaya et al., (2002) and 

Pacheco et al., (2007) who were the first to use the pld 

gene to develop a multiplex PCR assay that also included 

the 16S rRNA and rpoB genes targeting this bacterium. 

All isolates which showed homogeneity of the targeted 

genes which were similar to those of the reference strain 

and the local strains from Darfur state studied by Abdel 

Wahab etal.,(2020).All isolates contained the major 

virulence factor, phospholipaseD(PLD) gene which was 

detected by the mPCR sequencing technique and this 

factor is important in pathogenesis of the organism and is 

considered useful for the selection of a strain to develop 

an efficient vaccine. Experiments are underway to 

produce a local vaccine against the disease. 

 

CONCLUSION 

-All isolates were homogenas found to contain the major 

virulence factor phospholipase D (PLD). Trails for subunit 

vaccine in the Sudan by using the immunogenic protein 

produced by Corynebacterium pseudotuberculosis are 

recommended. 
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