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Abstract- Background: Ruminants suffer from suppurative infections caused by the 
corynebacteriaceae affecting animals and humans. They cause severe economic losses and a 
high culling rate with poor treatment efficacy. 

Objectives: The present study aimed for isolation and identification of Corynebacterium species 
from ruminants. Antimicrobial sensitivity and detection for some virulence factors were done. 

Methods: Two hundred and fifteen samples were gathered from various abscess locations in 
different species, inoculated on Baird Parker agar with 1% tween 80 then identified by 
biochemical tests. Antimicrobial sensitivity by MIC test was done with levofloxacin, Zinc oxide 
Nanoparticles, and Egyptian propolis extraction. Some isolates of Corynebacterium 
Pseudotuberculosis were identification of by 16Sr RNA PCR.  
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Abstract-

 

Background:

 

Ruminants suffer from suppurative 
infections caused by the corynebacteriaceae

 

affecting animals 
and humans. They cause severe economic losses and a high 
culling

 

rate with poor treatment efficacy.

 
Objectives:

 

The present study aimed for isolation and 
identification of Corynebacterium species

 

from ruminants. 
Antimicrobial sensitivity and detection for some virulence 
factors

 

were done.

 
Methods:

 

Two hundred and fifteen samples were gathered 
from various abscess locations in

 

different species, inoculated 
on Baird Parker agar with 1% tween 80 then identified by

 

biochemical tests. Antimicrobial sensitivity by MIC test was 
done with levofloxacin,

 

Zinc oxide Nanoparticles, and Egyptian 
propolis extraction. Some isolates of

 

Corynebacterium 
Pseudotuberculosis were identification of by 16Sr RNA PCR.

  
Results:

 

Positive suspected isolates were 22 isolates for 
Corynebacterium (C.)

 

pseudotuberculosis whilst 5 isolates for 
Trueperella (T.) pyogenes as they grow as

 

small, dark grey 
opaque colonies. C. pseudotuberculosis was positive for 
esculin,

 

urease, catalase, Ellman, and Beta-D-Fucosidase 
while T. pyogenes was negative for

 

them. All isolates showed 
phenotypic virulence factors such as hemolysin, and lipase

 

enzymes with lecithinase activity, and biofilm

 

formation. 
Antimicrobial sensitivity

 

showed sensitivity to levofloxacin and 
resistance to the other while showing anti-biofilm formation at 
the same concentration. 8 isolates of C. pseudotuberculosis 
were

 

sequenced and recorded in the gene bank with 
accession number ON899860.

 
Conclusions:

 

This study refers to the high pathogenicity of 
Corynebacterium spp. and their risky

 

resistance to the 
antimicrobials which need modern investigations for treatment.

 
I.

 

Introduction

 
uminants are suffered from numerous kinds

 

of 
infections caused by the

 

corynebacteriaceae 
family. Corynebacteriaceae belong to the 

Actinomycetales order

 

with many nomenclatural 
updates in recent years (Markey et al., 2013; Algammal,

 
2016). This genus belongs to the CMNR group 
(Corynebacterium, Mycobacterium,

 

Nocardia, and 
Rhodococcus), a heterogeneous group of pathogenic 
bacteria (Dworkin

 

et al., 2006) characterized by diverse 
pyo-or granulomatous clinical infections that

 

affect 
human and animals (Tauch and Sandbote, 2014; Thiago 
et al., 2021).

 
They are intracellular, cocco-bacilli, gram-

positive microorganisms, non-capsulated, non-motile, 

non-sporulating, and facultative anaerobes (Markey et 
al., 2013; Chandran et al., 2016; Juliana et al., 2019). 
Under the microscope, they are arranged in the form of 
palisades or similar to Chinese letters (Markey et al., 
2013) or short coryneform rods (Park et al., 2022). 
Corynebacteria are pyogenic bacteria found externally 
on the skin, and mucous membranes and hidden 
internally in the intestinal tract of animals and humans 
(Bernard, 2012; Feßler and Schwarz, 2017; Park et al., 
2022). 

Some Corynebacterium species which have 
been detected in animals, documented to have zoonotic 
transmission as by the close contact with domestic or 
wild animals, i.e., during the occupational handling of 
animals, by animal bites, or by other means. Raw milk or 
dairy products without pasteurization often used for 
increase the risk of transmission of zoonotic pathogens 
as Corynebacteriaceae to humans (Langova et al., 
2022) CLA has passive socio-economic effects that are 
chiefly defined in zoonosis, decrease the hide and 
market value, reproductive disorders and reduction of 
wool crop. It leads to dwindling in body weight, in wool 
and milk production even in the reproductive 
performance with elevation in the culling rate resulting to 
death of the infected animals with losses to the farm 
(Oreiby et al., 2014 and Burmayan and Brundage, 
2021). 

All ranchers in many countries suffer financial 
losses due to herd infection with Corynebacteria spp. as 
they cause numerous forms of pyogenic diseases 
(Dorella et al., 2006; Abd El Tawab et al., 2019) in 
addition to emaciation One of them is Corynebacterium 
(C.) pseudotuberculosis that is the main causative agent 
for Caseous lymphadenitis in Goat and sheep 
(Algammal, 2016; Thiago et al., 2021; Sting et al., 2022). 
2- Mastitis in Cattle (Markey et al., 2013). 3- Ulcerative 
lymphangitis and ventral abscess in cattle (Markey et al., 
2013; Vikas et al., 2017), Horses, and pigs (Markey et 
al., 2013). Also Corynebacteria spp. are reclassified into 
another genus including C. pyogenes as Trueperella (T.) 
pyogenes (Dworkin et al., 2006; Yassin et al., 2011; 
Magdalena et al., 2019). Conversely, T. pyogenes could 
cause a primary pathogen, infection usually follows a 
physical or microbial trauma that disseminates the 
organism (Rosenberg et al., 2014).  T. pyogenes can 
cause numerous economically significant suppurative 
infections involving the skin and visceral organs 
including mastitis (Quinn et al., 2002; Unnerstad et al., 
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2009), pneumonia (Fulton et al., 2009), endometritis 
(Williams et al., 2005), liver abscess (Dore´ et al., 2007), 
peritonitis and Pleurisy in sheep, goats, and cattle 
(Rosenberg et al., 2014; Abdallah, 2016). Many authers 
recorded the affected LNs illustrates marked 
enlargement with either thick creamy green pus with a 
central caseated core surrounded by dense fibrous 
capsule as (Torky et al., 2023). 

This study aimed to discuss the conventional 
and the modern techniques to identify 
Corynebacteria spp. isolated from ruminants. Then 
further determination to some virulence factors and 
sensitivity to some antimicrobial agents would be done. 

II. Material & AMP; Methods 

a) Ethical Approval  
The research was carried out with the approval 

and in accordance with the guidelines of the local Ethics 
Committee at the Faculty of Veterinary Medicine, Benha 
University, Egypt. All the procedures in the study respect 
the ethical standards and the protocol was approved by 
the Ethics Committee with the code BUFVTM 12-10-22. 

  
 One hundred ninety-seven swabs were taken 

from diseased farm animals (sheep, goat, cattle) and 
eighteen lesions from slaughtered one from different 
farms and slaughtered houses within Gharbiya &amp; 
Menoufia Governorates from 8, 2021 till 4, 2022 (Table 
1) (Fig. 2). Samples were taken as biological swabs 
from swollen lymph nodes or any superficial abscess 
and the whole affected lymph nodes from a slaughtered 
animal. The extraneous surface of the strucked lymph 
node was cleaned, disinfected by povidone-iodine 7.5% 
then incised by a sterile blade. After that, the samples 
were taken from the inner surface and the pyogenic 
membrane after a gentle squeeze and were taken in a 
tube with brain heart infusion broth in an ice tank as 
quickly as possible. 

Bacteriological examination according to 

(Markey et al., 2013, Zasada and Mosiej, 2018). 
All collected samples were streaked in triplicate 

for each sample into plates of brain heart infusion (BHI) 
agar (Hi-media), 5% fresh heparinized sheep blood 
agar, and Baird Parker agar. All plates were 
supplemented by tween 80 by 1% for Lipophilic 

corynebacteria in addition of utilization of C. 
pseudotuberculosis (ATCC® 19410™) as control 
positive, then incubated for 24-48 h at 37°C. Suspected 
colonies were tested for color, motility, consistency, 
catalase, oxidase, and stained Gram&#39;s stain 
(EDM) then all colonies with Gram-positive forming 
cocco-bacilli, negative for oxidase and nitrate, and non-
motile in semi-solid agar were selected, then tested for 
traditional biochemical tests, and VITEK test. 

 

  
Identification by vitek 2 compact system 

(biomerieux, 2006). 
 A sterile swab was used to transfer many 

colonies of fresh pure colonies to 3ml sterile saline in a 
clean plastic test tube. The turbidity should be calibrated 
by a turbidity meter called VITEK® 2 DensiCHEK™ then 
insert the ANC card in suspension in less than half an 
hour. The test tube with the inoculated card was loaded 
in a vacuum chamber station then the vacuum was 
applied and the micro-organism suspension was forced 
into micro-channels. The final data were obtained and 
automatically printed within 24 hrs.  

Identification of some isolates of C. 
Pseudotuberculosis by PCR acc. to Pacheco et al., 
2007). 

By using Master Mix and Oligonucleotide 
primers sequences from Metabion (Germany). forward 
(ACCGCACTTTAGTGTGTGTG), reverse (TCTCTACG 
CCGATCTTGTAT) at 816 bp with Cycling conditions: 
Primary denaturation (94̊C 5min) 2nd denaturation 
(94˚C 30sec), Annealing (58˚C 40sec), Extension (72˚C 
50sec), Final extension (72˚C 10 min) for 35cycles.  

For sequencing reactions, 16Sr RNA PCR 
product of sample no.1 (540 bp length) was purified 
using QIAquick Gel Extraction Kit Protocol: (Qiagen Inc. 
Valencia CA and PCR Clean up sequenced in the 
forward and reverse directions on an Applied 
Biosystems 3130 automated DNA Sequencer (ABI, 
3130, USA). Using a ready reaction Bigdye Terminator 
V3.1 cycle sequencing kit. (Perkin-Elmer/ Applied 
Biosystems, Foster City, CA), with Cat. No. 4336817. 
according to (Sanger et al. 1977) and the instruction of 
the manufacturer by Thermo Fisher Scientific, Schwerte, 
Germany. The sequences were edited and aligned 
using BioEdit version v7.0.9. Software A BLAST® 
analysis (Basic Local Alignment Search Tool)  
(Altschul et al., 1990) was initially performed to establish 
sequence identity to GenBank accessions.   

Detection of some phenotypic virulence factors: 

b) Biofilm Formation 
According to (Hassan et al., 2011)   

All samples were tested by the tube and the 
congo red agar method for the detection of biofilm 
formation. Assessment of biofilm-forming quantitatively 
by using tube method and according to results lay down 
by.  Bacteria are classified as weak, moderate, and 
strong biofilm producers. The strong Biofilm formation 
was detected using the CRA method, color of bacterial 
colonies was checked as black colonies with dry 
crystalline consistency indicating a positive result, weak 
slime producers usually remained pink. A darkening of 
the colonies with the absence of a dry crystalline 
colonial morphology indicated an indeterminate result. 
The test was repeated three times with the reference 
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i. Samples Collections

ii. Identification of Corynebacterium Species



strain Edwardsiella tarda MW362142 as a positive 
control for biofilm formation (Abd El-Tawab et al., 2021). 

Phenotypic virulence factors of Corynebacteria 
isolated according to (Yang and Fang, 2003, Markey et 
al., 2013) The hemolytic; amylase; proteolytic 
(caseinase); lipolytic and lecithinase activities for 
Corynebacterium Spp. isolated and CAMP test 
detection of the synergistic or the reverse hemolytic 
activity with Staphylococcus aureus ATCC® 6538. 

 
 

 
 

   
 

 
 

 
   

 
 

 

  

 

 
 

 
 

  

III. Results 

a) Detection of Corynebacterium Species  
Positive suspected corynebacterium species 

isolated were 27 from 215 samples with specific 
greenish colored pus (fig.3) as 19 out of 144 sheep, 5 
out of 61 goats, and 3 out of 10 cattle by 12.56% of the 
total number. 

Distribution of Corynebacterium species isolated 
from abscess locations as table (2). 

Out of 19 strucked sheep, the distribution of C. 
pseudotuberculosis was 9 males (5 of them were old 
and 4 were from dead animals), 1 parotid lymph node 
(11.1%), 1 fatty tail (11.1%) and 3 pre-scapular lymph 
node (33.3%) and 10 females (5 of them were old and 5 
were young) as 2 sub-mandibular lymph nodes (20%), 2 
parotid lymph node (20%) and 2 pre-scapular lymph 

node (20%),1 retro-pharyngeal lymph node (10%), 2 
pre-femoral lymph node (20%) and 1 in the fatty tail 
(10%). However, the distribution of C. pseudotuber-
culosis in 3 strucked goats, was 2 males (1 young and 
the other was old) by 1 in pre-femoral lymph node (50%) 
and 1 in sub-mandibular lymph nodes (50%) whilst 1 
young female by 1 retro-pharyngeal lymph node (100%). 
We found T. pyogenes in cattle in 3 cows with 
abdominal abscess (100%) while we found it in two 
lactating does as non-specific infection in pre-scapular 
lymph node (100%). These results revealed many 
points: Sheep was the most affected species mainly 
after manual shearing by scissors in fixed breeding. The 
main affected L.N in sheep was in the head region- due 
to fighting- despite it having fewer affections in goats 
and being absent in cattle.  

b) Cultural and Biochemical Characteristics of Isolates 
All Corynebacterium species isolated were 

Gram-positive non (sporulated–capsulated–motile) 
cocco-bacilli to short-chain bacilli which can appear in 
pairs or single arrangements. The most characteristic 
club shape was in form of acute angles or Chinese-like 
appearance as in fig. 4. After 48 h of incubation, their 
colonies appear as minute, white, smooth, dry colonies 
on BHI agar surrounded by a thin zone of ß hemolysis 
on 5% fresh heparinized sheep  blood agar. The 
colonies were waxy and splashing with flame with hard 
collecting as they were swaying on the agar surface. On 
Egg-yolk Tellurite or Baird Parker agar, the colonies 
were small, dark grey, and opaque in appearance after 
24-48 h (fig. 5). All tested isolates were non-motile, 
negative for oxidase, and nitrate reduction tests whilst 
22 isolates were positive for Urease and catalase tests 
and 5 isolates were negative for them.  

Identification of Corynebacterium species by 
vitek 2 compact system. As in fig. 6 & amp; 7 C. 
pseudotuberculosis was positive for esculin, urease, 
catalase, Ellman and Beta-D-Fucosidase whilst T. 
pyogenes was negative for all of them.  

i. The result of 16Sr RNA of C. pseudotuberculosis 
Out of identified C. pseudotuberculosis, 8 

selected isolates were tested for 16Sr RNA and all were 
positive at 816 bp as in (fig. 8). The sequence of 16Sr 
RNA has accession number ON899860 partial 
sequence and its length 539 BP (780 BP), has similarity 
with 31 accession number in gene bank with 99.49% as 
in (fig. 9). 

Fig. 8: Agarose gel electrophoresis of PCR for 
amplification products of The 16S ribosomal RNA gene 
(16S rRNA) for 8 C. pseudotuberculosis isolates. All 
Lanes show positive amplification of 16S rRNA gene at 
816 bp. Lane L: DNA ladder at 100-1000bp. N.: 
Negative control (sterile DNAse/ RNAse free DEPC 
water). P.: Positive control (C. pseudotuberculosis 
(ATCC® 19410 TM ). 
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c) Antimicrobial sensitivity test by Determination of 
minimum inhibitory

Concentration (MIC) method according to CLSI 
(2006) and The European Committee on Antimicrobial 
Susceptibility Testing (2019). ZnO-NPs and Egyptian 
propolis were obtained from the animal health research
institute, El Doki, Egypt, and their concentrations were 
according to (Hegazi and Abd El Hady, 2002). ZnO-NPs 
was with a particle size of 371nm with1.137ODwave 
length in nm and its cytotoxicity was IC50 100ug\ml on 
monkey kidney cell line assessed by SRB assay 
according to (Skehan et al., 1990). The MICs of 
antibiotics, Egyptian propolis, and ZnO-NPs 
against Corynebacterium isolates were determined by 
the broth micro-dilution method The concentrations 
used in the MIC test were as follows; ZnO-NPs (100 to 
10 ug\ml); Egyptian propolis (10mg\ml to 1,25mg\ml),
Oxytetracycline (4 to 16ug\ml), pencilin G (,25 to 8ug), 
levofloxacin (,25- 8ug\ml).

The MIC of selected Antibiotics was defined as 
the lowest concentration of antibiotic that inhibits 
bacterial growth and no visible growth is observed as 
compared with both a positive control (culture broth 
containing bacteria only that should appear turbid) and
a negative control (culture broth without bacteria that 
should remain clear). In addition, the half maximal 
inhibitory concentration (IC50) of ZnO-NPs against
Corynebacterium isolates was determined. The 
Experiment was performed in triplicate and quantitative 
assessment of biofilm formation on conge red agar.
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ii. The Results of Phenotypic Virulence Factors
All isolates had hemolytic, lipolytic, proteolytic 

(caseinase), and Lecithinase activities. The CAMP test 
justifies that C. pseudotuberculosis inhibits the 
staphylococcal beta-hemolysin reaction (reverse CAMP 
test) whilst T. pyogenes enhances it (pos. CAMP-like 
reaction). Addition to 90% of isolates produces biofilm 
as shown in Tables (3, 4) and fig.10 & amp;11.

c) The Result of Antimicrobial Sensitivity Tests
All isolates were resistant to all tested kinds of 

anti-microbial except levofloxacin at 8ug\ml. But nano 
zinc oxide 100ug\ml and propolis extraction at 10mg\ml 
can eradicate the biofilm formation of C. pseudotube
rculosis (fig 12.).

IV. Discussion

The pyogenic bacteria are ferocious and 
annoying bacteria for animals and ranchers. Not also it 
affects animal health, but also causes financial losses 
for the ranchers. One of them is C. pseudotu-
berculosis which causes Caseous lymphadenitis (CLA) 
in sheep and goats. CLA is a zoonotic, contagious, and 
chronic bacterial disease which causes granulomas in 
lymph nodes (superficial and visceral) extending to 
several internal organs [Banke et al., 2021; Burmayan 
and Brundage, 2021; Santos et al., 2021].

Another one is T. pyogenes which causes 
various suppurative infections in domestic animals as 
mastitis, abscesses, pneumonia, and lymphadenitis as 
in( Ribeiro et al., 2015; Rogovskyy et al., 2018). In this 
research, the prevalence of C. pseudotuberculosis 
isolated from alive and dead animals was in a 
congenial ratio with the result reported by (Oreiby et al., 
2015; Abd El Tawab et al., 2019, and Torky et al., 2023). 
Conversely, it is a minor ratio compared with the one 
reported by (Al-Gaabary et al., 2009). In in-contrast that 
it is a major ratio reported in (Al-Gaabary et al., 2013;

Al-Gaabary et al., 2015). The prevalence of T. 
pyogenes was reported in cattle and goats as reported 
in (Abdallah, 2016; Rogovskyy et al., 2018) with different 
ratios. Accurate identification of CLA relies on PCR 
detection methods such as 16S rRNA gene as reported 
in Public Health England (2014) and Algammal, 2016 
that was present in all tested isolates. The molecular 
genetic sequence analysis of 16S rRNA gene has 
facilitated a much tighter circumscription of the genus 
Corynebacterium. The availability of comparative 16Sr 
RNA gene sequence improved phenotypic data has
resulted in much improved and more reliable species 
identification Public Health England (2014).

The result of MIC test showed the sensitive of C. 
pseudotuberculosis to levafloxacine and resistance to 
pencilline which agree with Torky et al., 2023 and dis
agree with Markey et al., 2013 recorded its sensitivity to 
penicillin. The propolis and ZnO-NPs exhibited 
resistance from tested C. pseudotuberculosis but they 

have a good anti-bioflm activity against it as reported by 
(Santos et al., 2021 and Abdelghafar et al., 2022). That 
may be due to their unreasonable use of them during 
the rearing period. Subsequently, it was a necessity to 
detection of their ability for biofilm formation as there is a 
close connection between them. From this study, most
infections occur in fixed and mixed breeding, especially 
after the shearing season as reported by (Oreiby et al., 
2014). The sensitivity and specificity for biofilm formation
were much more accurate by the tube method than CRA 
which was confirmed by (Hassan et al., 2011).

V. Conclusion

Corynebacteria cause obstinate infections with 
unidentified rules for treatment. CLA leads to a dwindling 
in body weight, wool, and milk production even in the
reproductive performance with an elevation in the culling 
rate resulting in losses to the farm. Further modern 
researches should be done to know how to handle this
microorganism.

Acknowledgement

My Sincerest gratitude to Prof. Dr. Magdy Al-
Gaabary, Department of Animal Medicine, Faculty of 
Veterinary Medicine at Kafer El-Shiekh University for all 
his efforts and his parenteral advice. I appreciate 
everything you’ve done.

Conflict of Interest
The authors declared no conflict of interest.

References Références Referencias

1. Abd El Tawab, A. A., Rizk, A. M., Afifi, S. E., & amp; 
Mohamed, S. R. (2019). Corynebacterium 
Pseudotube-rculosis infection in small ruminant and 
molecular study of virulence and resistance genes 
in Beni-Suef governorate. Benha Veterinary Medical
Journal. 37: 122-127.

2. Abd El-Tawab, A. A., Rizk, A. M., Selim, A. O., &
amp; Elwakil, R. I. (2021). Biofilm of Edwardsiella 
tarda isolated from fresh water fishes and its role in 
the bacterial Virulence. Benha Veterinary Medical 
Journal 40,1-5.

3. Abdallah, S. N. M. (2016). Phenotypic and 
genotypic characteristics and epidemiological 
relation of Trueperella pyogenes isolated from 
various origins. PHD Thesis, Justus-Liebig-
Universität Gießen, Germany.

4. Abdelghafar, A., Yousef, N., & amp; Askoura, M. 
(2022). Zinc oxide nanoparticles reduce bioflm 
formation, synergize antibiotics action and attenuate 
Staphylococcus aureus virulence in host; an 
important message to clinicians. BMC Microbiology, 
22:244. https://doi.org/10.1186/s12866-022-02658z.

5. Al-Gaabary, M. H., Hegazy, Y. M., & amp; Gerges, 
D. Y. R. (2015). Epidemiological and preventive 



 
 

 
 

 
 

   
 

 
 

  
 

 
 

 
 

 
 

 

 
 

 
 

  
  

 
 

 

 

 
 

  
 

 
 

 
 

 
 

 

  
 

  
 

 
  

  
 

 

 
 

  
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

   
  
  

 
 

 
 

 
   

 
  

  
   

     
 

 
 

  

 
 

 
  

    

19

Y
e
a
r

20
23

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
III

 I
ss
ue

 I
I 
V
er
sio

n 
I

  
 

(
DDDD
)

G

© 2023    Global Journ als 

Detected Some Virulence Factors of Corynebacteria Isolated from Ruminants

studies on caseous lymphadenitis in sheep and 
goats. Master Thesis in infectious disease, faculty of 
veterinary medicine, Kafer El-Shiekh University.

6. Al-Gaabary, M. H., Osman, S. A., & amp; Oreiby, A. 
F. H. (2009). Studies on caseous lymphadenities in 
sheep and goats. Master thesis in vet. Medical 
science (infectious disease), faculty of veterinary 
medicine, Kafer El-Shiekh University.

7. Al-Gaabary, M. H., Osman, S. A., Ghanem, Y. M., &
amp; Oreiby, A. F. H. (2013). Studies on 
Corynebacterium infection in Ruminants. PhD thesis 
in vet. Medical science (infectious disease), faculty 
of veterinary medicine, Kafer El-Shiekh University.

8. Algammal, M. A. (2016). Molecular Characterization 
and Antibiotic Susceptibility of Corynebacterium 
pseudotuberculosis Isolated from Sheep and Goats 
Suffering from Caseous Lymphadenitis. Zagazig 
Veterinary Journal.; 44: 1-8.

9. Altschul, S. F., Gish, W., Miller, W., Myers, E. W., 
&amp; Lipmanl, D. J. (1990): Basic Local Alignment 
Search Tool. J. Mol. Biol. 215, 403-410.

10. Banke, I. S., Abdul Kadir, A., Firdaus, F., Jesse, A., 
Ramanoon, S. Z., Abdul Basit, M., &amp; Zakaria, 
M. Z. A. (2021). Antibiofilm Activity of Oxytetra-
cycline Loaded

11. Calcium Carbonate Aragonite Loaded Nanoparticle 
against Corynebacterium pseudotuberculosis. 
International Journal of Pharmacology, 17: 73-83.

12. Bernard, K. (2012). The Genus Corynebac-
terium and Other Medically Relevant Coryneform-
Like Bacteria. J. Clin. Microbiol. 50: 3152-3158.

13. Biomeriux VITEK-2 Compact ref Manual– Ref-
414532. 2006. National Committee for Clinical 
Laboratory Standards. Methods for dilution 
antimicrobial susceptibility tests for bacteria that 
grow aerobically. Approved Standard M7 A5. 
Normal committee for clinical laboratory standards. 
Wayne, Pa.

14. Burmayan, A., & amp; Brundage, C. M. (2021). 
Caseous lymphadenitis outbreak in a small ruminant 
herd. Open Vet. J. 11(4): 530–534.

15. Chandran, F. L., Puthukkichal, D. R., Suman, E., 
&amp; Mangalore, S. K. (2016). Diphtheroids-
important nosocomial pathogens. J. Clin. Diagn. 
Res. 10: 28–31.

16. Clinical and Laboratory Standards Institute (CLSI) 
(2006). Methods for Dilution Antimicrobial 
Susceptibility Tests for Bacteria that Grow 
Aerobically, 7th ed.; Approv. Stand. M7-A7; CLSI: 
Wayne, PA, USA,; Volume 26, p. 2.35.

17. Dore´, E., Fecteau, G., He´lie, P., & amp; Francoz, 
D. (2007). Liver abscesses in Holstein dairy cattle: 
18 cases (1992–2003). J. Vet. Intern. Med. 21: 853–
856.

18. Dorella, F. A., Pacheco, L. G. C., Oliveira, S. C., 
Miyoshi, A., & amp; Azevedo, V. (2006).
Corynebacterium pseudotuberculosis: micribiology, 

biochemical properties, pathogenesis and 
molecular studies of virulence. Vet. Res. 37: 201–
218.

19. Dworkin, M., (Editor-in-Chief), Falkw, S., Rosenberg, 
E., Schleifer, K., & mp; Stackebrandt, E. (Eds.). 
(2006). The Prokaryotes & quot;Archaea. Bacteria: 
Firmicutes, Actinomycetes & quot; Third Edition. 
Volume 3, Chapters 1.1.15, 16.

20. Feßler, A. T., & amp; Schwarz, S. (2017). 
Antimicrobial resistance in Corynebacterium spp., 
Arcanobacterium spp. and Trueperella pyogenes. 
Microbiol Spectrum. 5: 395-408.

21. Fulton, R. W., Blood, K. S., Panciera, R. J., Payton, 
M. E., Ridpath, J. F., Confer, A. W., Saliki, J. T., 
Burge, L. T., Welsh, R. D., Johnson. B. J., & amp; 
Rck, A. (2009). Lung pathology and infectious 
agents in fatal feedlot pneumonias and relationship 
with mortality, disease onset and treatments. J. Vet. 
Diagn. Invest. 21: 464–477.

22. Hassan, A., Usman, J., Kaleem, F., Omair, M., 
Kkalid, A., & amp; Iqbal, M. (2011).

23. Evaluation of different detection methods of biofilm 
formation in the clinical isolates. Braz. J. Infect. Dis. 
15: 305-311.

24. Hegazia, A. G., & amp; Abd El Hady, F. K. (2002). 
Egyptian Propolis: 3. Antioxidant, Antimicrobial 
Activities and Chemical Composition of Propolis 
from Reclaimed.

25. Lands 0939D5075/2002/0300D0395 $ 06.00 Verlag 
der Zeitschrift fur Naturforschung, Tubingen PG(395 
- 402·) www.znaturforsch.com.

26. Juliana, N. R., Cassius, S., Yuri, V. F., Eliane, C.,
João, F. C. V ., Paulo, V. P. B., Sérgio, H. S., Lilian, 
M., Raphael, H. J., Ana Luíza, M. G., & amp;
Verônica, V. V. (2019). Blood stream and catheter-
related infections due to different clones of 
multidrug-resistant and biofilm producer Coryne-
bacterium striatum. B. M. C. Infect. Dis. 19:672.

27. Langova, D., Slana, I., Okunkova, J., Moravkova, M., 
Florianova, M. & amp; Markova, J. (2022). First 
Evidence of the Presence of the Causative Agent of 
Caseous.

28. Lymphadenitis—Corynebacterium seudotuberculo
-sis in Dairy Products Produced from the Milk of 
Small Ruminants. Pathogens, 11, 1425. https://doi.
org/10.33 90/pathogens11121425.

29. Magdalena, R., Ewelina, K., Dorota, C., Magdalena, 
K., Ilona, S., & amp; Małgorzata, G. (2019).
Pathogenicity and Virulence of Trueperella 
pyogenes. Int. J. Mol. Sci. 20:2737.

30. Markey, B., Leonard, F., Archambault, M., Cullinane, 
A., & amp; Maguire, D. (2013). Clinical veterinary 
microbiology second Ed. MOSBYELSEVIER. 
Chapter 6:79-102, Chapter 9: 135 - 145, Chapter 10: 
147-160.

31. Oreiby, A. F., Hegazy, Y. M., Al-Gaabary, M. H., 
Osman, S. A., Marzok, M. A., & amp; Abushhiwaa, 



 
 

 
 

 

 

 
 

 

 

 
 

  
  

  
 

   
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

  
  

   

 

  
 

  
  

  
  

 
 

 
 

 

 
 

 
  

  
  

 

 
 

 
 

 
 

 

  

 
 

 

 
  

 

 

  
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

  

    

20

Y
e
a
r

20
23

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
III

 I
ss
ue

 I
I 
V
er
sio

n 
I

  
 

(
DDDD
)

G

 © 2023    Global Journ als

Detected Some Virulence Factors of Corynebacteria Isolated from Ruminants

M. (2015). Studies on Clinical Identification, Elisa, 
Bacteriological Isolation, PCR and X-Ray 
Radiography for Diagnosis of Ovine Caseous
Lymphadenities. Journal of Animal and Veterinary 
Advances. 14(9): 250-253.

32. Oreiby, A. F., Hegazy, Y. M., Osman, S. A., 
Ghanem, Y. M., & amp; Al-Gaabary, M. H. (2014). 
Caseous lymphadenitis in small ruminants in Egypt. 
Clinical, epidemiological and prophylactic 
aspects.2014. Tierarztliche praxis grobtiere 5/ IP: 
37.106.242.45.

33. Pacheco, L. G. C., Pena, R. R., Castro, T. L. P., 
Dorella, F. A., Bahia, R. C., Carminati, R., Frota, M. 
N. L., Oliveira, S. C., Meyer, R., Alves, F. S. F., 
Miyoshi, A., & amp; Azevedo, V. (2007). Multiplex 
PCR assay for identification of Corynebacterium
Pseudotuberculosis from pure cultures and for rapid 
detection of this pathogen in clinical samples. 
Journal of medical microbiology, 56, 480–486.

34. Park, S., Shin, H., Kim, S., Lee, T., Lee, H., Nam, 
K., Yoon, W., Kim, H., Seo, Y., Won, Y., &amp; 
Kwon, H. (2022). Distribution of Corynebac-
terium Species and

35. Comparative Results of Diagnostic Methods for 
Identifying Corynebacterium in Experimental Mice in 
Korea. Vet Sci. Jul; 9(7): 328. doi:10.3390/vetsci
9070328.

36. Public Health England. (2014). Identification of 
Corynebacterium species. UK Standards for 
Microbiology Investigations. ID 2 Issue4.1. https://
www.gov.uk/ukstandards-for-microbiology-investiga
tions-smi-quality-and-consistency-in clinicallaborat-
ories.

37. Quinn, A. K., Vermunt, J. J., &amp; Twiss, D. P. 
(2002). Arcanobacterium pyogenes mastitis in a18-
month-old heifer. N. Z. Vet. J. 50: 167–168.

38. Ribeiro, M. G., Risseti, R. M., Bolaños, C. A. D., 
Caffaro, K. A., Morais, A. C. B., Lara, G. H. B.,
Zamprogna, T. O., Paes, A. C., Listoni, F. J. P., &
amp; Franco, M. M. J. (2015). Trueperella 
pyogenes multispecies infections in domestic 
animals: a retrospective study of 144 cases (2002 to 
2012). Vet. Q. 35:82–87.

39. Rogovskyy, A. S., Lawhon, S., Kuczmanski , K., 
Gillism, D. C., Wu, J., Hurley, H., Rogovska, Y. V., 
Konganti, K., Yang, C., & amp; Duncan, K. (2018). 
Phenotypic and genotypic characteristics of 
Trueperella pyogenes isolated from ruminants. J. 
Vet. Diagn. Invest. 30(3): 348–353.

40. Rosenberg, E. (Editor-in-Chief), DeLong, E. F., Lor, 
S., Stackebrandt, E., & amp; Thompson, F. (Eds.) 
(2014). The Prokaryotes & quot; Actinobacteria &
quot; Fourth Edition. Chapter 12: 239-277.

41. Sanger, F., Nicklen, S., & amp; Coulson, A. R. 
(1977). DNA sequencing with chain-terminating 
inhibitors & quot;. Proc. Natl. Acad. Sci. U.S.A. 74 
(12), 5463–5467.

42. Santos, L. M., Rodrigues, D. M., Kalil, M. A., 
Azevedo, V., Meyer, R., Umsza-Guez, M. A., 
Machado, B. A., Seyffert, N., & amp; Portela, R. W. 
(2021). Activity of Ethanolic and Supercritical 
Propolis Extracts in Corynebacterium pseudotu-
berculosis and its associated biofilm. Front. Vet. Sci. 
8:700030.

43. Skehan, P., Storeng, R., Scudiero, D., Monks, A., 
McMahon, J., & amp; Vistica, D. (1990). New 
colorimetric cytotoxicity assay for anticancer-drug 
screening. J. Natl. Cancer Inst. 82(13):1107-1112.

44. Sting, R., Geiger, C., Rietschel, W., Blazey, B.,
Schwabe, I., Rau, J., & amp; Schneider-Bühl, L. 
(2022). Corynebacterium pseudotuberculosis 
Infections in Alpacas (Vicugna pacos). Animals 
(Basel). Jul; 12(13): 1612. doi: 10. 3390 /ani 
12131612.

45. Tauch, A., &amp; Sandbote, J. (2014). The family 
Corynebacteriaceae. In The prokaryotes: Springer 
Berlin Heidelberg. 239-277.

46. The European Committee on Antimicrobial 
Susceptibility Testing. Breakpoint tables for 
interpretation of MICs and zone diameters. Version 
4.0. 2014. Available online: http://www.eucast.org/
fileadmin/src/media/PDFs/EUCAT_files/Breakpoint_t
ables/Breakpoint_table_v_4.0.pdf (accessed on 16 
October 2019).

47. Thiago, Z., Dayana, R., Vasco, A. C. A., Gustavo, H. 
B. L., Rodrigo, G. M., Rodrigo, C., Amanda, K. S., 
Geraldo, J., Fernando, J. P. L., Lorrayne de Souza, 
A. M., Aristeu, V, Fábio, V. R. P., André da Rocha, 
M., Carolina, A. R., Beatriz, O., & amp; Márcio, G. R.
(2021). Bacteriological, cytological and molecular 
investigation of Corynebacterium pseudotuberculo-
sis, mycobacteria and other bacteria in caseous 
lymphadenitis and healthy lymph nodes of 
slaughtered sheep. Brazilian Journal of 
Microbiology. 52: 431–438.

48. Torky, H. A., Saad, H. M., Khaliel, S.A., Kassih, A.T., 
Sabatier, J. M., Batiha, G.E.-S.; Hetta, H. F., 
Elghazaly, E.M. & amp; De Waard, M. (2023). 
Isolation and Molecular Characterization of 
Corynebacterium pseudotuberculosis: Association 
with Proinflammatory Cytokines in Caseous 
Lymphadenitis Pyogranulomas. Animals 13, 296. 
https://doi.org/10.3390/ani13020296.

49. Unnerstad, H. E., Lindberg, A., Waller, K. P., Ekman, 
T., Artursson, K., Nilsson-O¨st, M., &amp; 
Bengtsson, B. (2009). Microbial aetiology of acute 
clinical mastitis and agent specific risk factors. Vet. 
Microbiol. 137: 90–97.

50. Vikas, J., Harshit, V., &amp; Shriya, R. (2017). 
Ulcerative Lymphangitis in Sahiwal cattle. Intas. Poli. 
Vet. 18: 83-84.

51. Williams, E. J., Fischer, D. P., Pfeiffer, D. U., 
England, G. C. W., Noakes, D. E., Dobson, H., &
amp; Sheldon, I. M. (2005). Clinical evaluation of 



 

  
 

 

  
 

 
  

 
  

 
 

 

 
       

   
          

     
       

     
 

      
      

      
     

       
       
      

    
     

  
        

       
       

     
        

    
      

   
       

  
      

       
      

         
     
       
   

      
       

       
    

       
     

       
     

    
      

      
       

   
   

 

    

21

Y
e
a
r

20
23

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
III

 I
ss
ue

 I
I 
V
er
sio

n 
I

  
 

(
DDDD
)

G

© 2023    Global Journ als 

Detected Some Virulence Factors of Corynebacteria Isolated from Ruminants

postpartum vaginal mucus reflects uterine bacterial 
infection and the immune response in cattle. 
Theriogenology. 63:102–117.

52. Yang, Z. S., & amp; Fang, H. (2003). Human and 
Animal Pathogenic Bacteriology; Hebei Sci-ence 
and Technology Press: Shijiazhuan, China; 
pp.1550-1610.

53. Yassin, A. F., Hupfer, H., Siering, C., & amp; 
Schumann, P. (2011). Comparative
chemotaxonomic and phylogenetic studies on the 
genus Arcanobacterium Collins et al. 1982 emend. 
Lehnen et al. 2006: proposal for Trueperella gen. 
nov. and emended description of the 
genus Arcanobacterium. Int. J. Syst. Evol. Microbiol.
61:1265–1274.

54. Zasada, A. A., &amp; Mosiej, E. (2018). 
Contemporary microbiology and identification of
corynebacteria spp. causing infections in human. 
Letters in applied microbiology. 66:471-483.

فرعتلا يلع ايريتكب لسلا بذاكلا ةلوزعملا نم
تارتجملا ةيدتولا) ةبذاكلا - ةيدتولا .(ةحيقملا
ةيآ ناميلس 2 ، ينامأ رمع ميلس 1 * ، فرشأ ضوع دبع
باوتلا 2
1- مسق ايرتكبلا ةعانملاو تايرطفلاو - زكرم ثوحبلا
ةيعارزلا - دهعم ثوحب ةحص ناويحلا - عرف اهنب ، رصم
2- مسق ايرتكبلا ةعانملاو تايرطفلاو - ةيلك بطلا
-يرطيبلا ةعماج اهنب - .رصم ةصالخلا :
يناعت :ةيفلخلا تارتجملا نم ىودع ةديدع اهببست
تايدتولا يتلا زيمتت تاحيقتب ةعونتم بيصت
ناسنإلا تاناويحلاو امك .ىرخألا اهنأ ببست رئاسخ
ةيداصتقا ةحداف عافترإل لدعم ةباصإلا
.مادعإلاو
دصقلا :فادهألا نم انقيقحت وه لزع عاونأ ايريتكبلا
ةيدتولا نع تارتجملا يتلا مت اهرابتخإ زاهجب
كتيافلا 2 (Vitek 2). ةفاضإلاب ىلإ ديزم نم ءاصقتسالا
نع اهتيساسح تاداضمل تابوركيملا
رابتخاو CAMP ، ليكشتو مليفويبلا ديدحتو
PCRرابتخا لسلستملا يريميلوبلا .
مت :ةقيرطلا عمج نيتئام ةسمخو رشع ةنيع نم عاونأ
ةفلتخم مث مت اهديدحت ايًديلقت نع قيرط
اهتعارز ىلع راجأ دريب مت .ركراب ءارجإ تارابتخالا
ةيئايميكويبلا ةيديلقتلا عيمجل فئاوطلا هبتشملا
اهيف يتلا مت اهرابتخا ةطساوب ةغبص مث .مارج مت
اهفاشتكا ةطساوب ماظن Vitek 2 طوغضملا
(biomerieux ، متو (2006 لسلست انرلا يسابيرلا س16
ينيروكلل ميريتكاب سزولكربويتودوس
مت ءارجإ ةيساسح تاداضم تابوركيملا ةطساوب رابتخا
MIC مادختساب نيساسكولفوفيللا
تاميسجلاو ةيونانلا ديسكأل كنزلا جارختساو سيلوبوربلا
.يرصملا
تناك :جئاتنلا تالزعلا هبتشملا اهب ةيباجيإ ةلزع 22 نم
ةيدتولا ةبذاكلا و تالزع 5 نم ةيدتولا
ةيحيقتلا ثيح اهنأ ومنت ىلع لكش تارمعتسم ةريغص ريغ
ةفافش تاذ نول يدامر تناك .قماغ
ايرتكب ضرم لسلا بذاكلا ابًجوم نيلوكسيإلل زايرويلاو
زالتاكلاو نامليإو زاديسوكوف-يد-اتيبو

امنيب تناك اليريبورت ةحيقملا ةيبلس ةبسنلاب  .مهل
ترهظأ عيمج تالزعلا لماوع ةوارض ةيطمن لثم
نيزيلوميهلا ، ميزنإ زابيللا ، نيوكتو ةيشغألا  .ةيويحلا
ترهظأ ةيساسح تاداضم تابوركيملا
ةيساسح هاجت نيساسكولفوفيللا ةمواقمو يقابلل عم راهظإ
نيوكت داضم مليفويبلل سفنب 8 .زيكرتلا
تالزع نم ةيدتولاايرتكب ةبذاكلا تناك ةبجوم ـل 16Sr RNA 
بناجب لسلستلا لجسملا يف كنب
تانيجلا مقرب لخدملا ON899860.
هذه :تاجاتنتسالا جئاتنلا حضوت ررض تايدتولا ةفاضإلاب
ىلإ كلذ ، نإف اهتمواقم ةريطخلا
تاداضمل تابوركيملا انلعجت ةجاحب ىلإ تاقيقحت ةثيدح
.جالعلل
تاملكلا ةيدتولا :ةيسيئرلا ةبذاكلا – ةيدتولا -ةحيقملا
نيوكت ةيشغألا ةيويحلا – VITEK- 16S r
RNA.
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