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Abstract 15 

Introduction: Corynebacterium pseudotuberculosis is the causative agent of caseous 16 
lymphadenitis, one of the common and chronic diseases in sheep and goats. The disease hampers 17 

growth, increases carcass condemnation, incurring substantial daily losses for small-holder 18 
farms. 19 

Objective: The present study aimed to examine antibiotic resistance patterns, and determine the 20 
inhibition coefficient of isolates against commonly used antibiotics in livestock. 21 

Material and Method: In this study, 91 samples were collected from adult sheep that presented 22 

with lymph-node swelling and purulent discharge. The material was inoculated into brain-heart 23 
infusion (BHI) broth and incubated; cultures were then sub-cultured onto blood agar plates for 24 

further growth. Isolates suspected to be Corynebacterium pseudotuberculosis were identified and 25 
subsequently subjected to antibiotic susceptibility testing, performed by the Kirby–Bauer 26 
disk-diffusion method and by determining minimum inhibitory concentrations (MICs). 27 

Result: Antibiotic sensitivity testing showed that the isolates had the lowest resistance to 28 
ciprofloxacin and gentamicin antibiotics at 15.3% and 15.8% respectively, and the highest 29 
resistance to penicillin and vancomycin antibiotics at 84.42% and 78.39% respectively. Based on 30 

MIC results for antibiotics commonly used in livestock treatment, inhibitory effects were 31 
between 8 to 64 micrograms per ML. Corynebacterium pseudotuberculosis is identified as one of 32 

the causative agents of skin abscesses in sheep in the province. 33 
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Conclusion: Given the high economic losses caused by this disease, preventive measures such as 34 
developing effective vaccination programs and adopting alternative control strategies are 35 

necessary. Furthermore, more extensive epidemiological studies are needed to assess the 36 
prevalence of caseous lymphadenitis in small ruminants in Iran. 37 

Keywords: Antimicrobial resistance, Caseous lymphadenitis, Corynebacterium 38 

pseudotuberculosis, Minimum inhibitory concentration, Small ruminants. 39 

 40 

1. Introduction 41 

Caseous lymphadenitis (CLA), also known as cheesy gland, is an infectious disease primarily 42 
caused by the bacterium Corynebacterium pseudotuberculosis [2]. This condition is 43 
characterized by the formation of abscesses in the lymph nodes, which can become necrotic and 44 

exhibit a cheese-like consistency [3]. While primarily observed in sheep and goats, it can also 45 
affect other animals, including cattle, and rarely, humans [5]. Affected animals may present with 46 
symptoms such as swollen lymph nodes, weight loss, and general discomfort [4]. Affected lymph 47 

nodes may rupture and discharge pus, leading to chronic infections. This disease is chronic and 48 
can cause significant economic losses in affected flocks due to reduced production and the costs 49 
associated with treatment and management. Transmission occurs through direct contact with 50 

infected animals or contaminated environments. Bacteria typically enter the host through skin 51 
abrasions or cuts [11, 20]. They can also enter through mucous membranes, particularly in the 52 

oral cavity or respiratory tract. Upon entering the lymphatic system, bacteria localize at a site, 53 
proliferate, and evade the host's immune response, leading to infection [14]. The host’s immune 54 
system reacts to the infection, leading to the accumulation of immune cells at the site. This 55 

reaction leads to inflammation and the formation of purulent abscesses. Bacteria cause necrosis 56 
of tissue within the lymph nodes [12], resulting in the formation of caseous abscesses. These 57 

abscesses have a cheese-like consistency due to the accumulation of dead immune cells, bacteria, 58 
and necrotic tissue. Common antibiotics used to treat infections caused by Corynebacterium 59 
pseudotuberculosis include penicillin, tetracyclines, sulfonamides, and macrolides [13]. 60 

Resistance can develop to these common classes, making treatment more challenging [25]. 61 
Antibiotic resistance in Corynebacterium pseudotuberculosis is a growing concern, influenced 62 

by factors such as inappropriate antibiotic use and chronic infections [10]. The development of 63 
resistant strains complicates treatment and poses economic and public health challenges. Some 64 
strains may produce enzymes that inactivate antibiotics [15]. Furthermore, efflux pumps can 65 

remove antibiotics from bacterial cells, reducing their effectiveness. Alterations in bacterial 66 
structure can also prevent effective antibiotic binding [2]. Contaminated environments and poor 67 

hygiene practices can contribute to the spread of resistant strains among animal populations. The 68 
presence of antibiotic-resistant strains can complicate therapeutic options and lead to prolonged 69 
infections and increased disease incidence in affected animals. Regular monitoring of antibiotic 70 

resistance patterns in Corynebacterium pseudotuberculosis is essential for effective management 71 
and treatment strategies. Implementing responsible antibiotic use practices, including appropriate 72 

dosage, duration, and avoiding unnecessary use, can help mitigate the development of resistance 73 
[4]. Exploring alternative treatments, such as vaccines or non-antibiotic therapies, may provide 74 
additional options for managing infections without contributing to resistance [7]. 75 
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The aim of this research is to investigate the extent of antibiotic resistance using the Kirby-Bauer 76 
method and to determine the minimum inhibitory concentration (MIC) of bacterial growth in 77 

isolates of Corynebacterium pseudotuberculosis obtained from sheep affected with caseous 78 
lymphadenitis in the city of Mashhad. 79 

 80 

2. Materials and Methods 81 

2.1. Sample collection 82 

From early spring 2020 to spring 2021, a total of 91 abscess specimens were collected from adult 83 
sheep and goats slaughtered at a municipal slaughterhouse in Mashhad, Iran. The samples 84 
represented approximately 10% of abscesses showing gross pathological features compatible 85 

with caseous lymphadenitis (enlarged lymph nodes with caseous or purulent content). Animals 86 
with superficial lymph-node swellings and caseous or purulent lesions were first identified and 87 
examined by a veterinarian, and only those with lesions consistent with CL were included in the 88 

study. 89 

Under aseptic conditions, abscess material was collected from enlarged superficial lymph nodes 90 
(primarily prescapular and prefemoral nodes) using sterile syringes and needles after surface 91 

disinfection. Approximately 1 mL of purulent or caseous exudate from each lesion was aspirated 92 
and immediately transferred into sterile tubes. Samples were transported to the microbiology 93 
laboratory on ice and processed within 4 h of collection. 94 

2.2. Bacteriological isolation and identification 95 

For primary isolation, 200–300 µL of each abscess sample was inoculated into brain–heart 96 
infusion (BHI) broth (Merck, Germany) and incubated aerobically at 37 °C for 24 h [6]. After 97 

enrichment, a loopful of each culture was streaked onto 5% sheep blood agar (Merck, Germany) 98 
and incubated aerobically at 37 °C for 24–48 h. Suspicious colonies, typically small, smooth, 99 

white to cream-colored with narrow zones of hemolysis, were selected for further analysis. 100 

In parallel, when solid tissue fragments from lymph nodes were available, approximately 1 cm³ 101 
of tissue was aseptically excised and directly streaked onto blood agar and nutrient agar plates, 102 
followed by incubation under aerobic and microaerophilic conditions at 37 °C for 24–48 h [5].  103 

Presumptive Corynebacterium colonies were examined by Gram staining and microscopy. 104 
Gram-positive, pleomorphic, club-shaped rods consistent with Corynebacterium morphology 105 
were subjected to routine biochemical tests, including catalase, oxidase, urease, and CAMP tests, 106 

according to standard procedures and published protocols [2,5,6]. Isolates showing phenotypic 107 
and biochemical characteristics compatible with Corynebacterium pseudotuberculosis were 108 

selected for antimicrobial susceptibility testing. 109 

This study represents, to the best of our knowledge, one of the first systematic investigations in 110 
northeastern Iran to characterize both disk diffusion susceptibility patterns and MIC profiles of 111 
C. pseudotuberculosis isolates recovered from sheep with caseous lymphadenitis in Mashhad. 112 
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2.3. Antimicrobial susceptibility testing (disk diffusion method) 113 

The antimicrobial susceptibility pattern of C. pseudotuberculosis isolates was determined by the 114 
Kirby–Bauer disk diffusion method on Mueller–Hinton agar supplemented with 5% defibrinated 115 
sheep blood (Merck, Germany), following Clinical and Laboratory Standards Institute (CLSI, 116 

2022) recommendations for Corynebacterium species. The following antibiotic disks (Merck, 117 
Germany) were tested: tetracycline (30 µg), vancomycin (30 µg), ciprofloxacin (5 µg), penicillin 118 

(10 units), rifampicin (5 µg), and gentamicin (10 µg). 119 

Pure colonies from 24-h cultures on blood agar were suspended in sterile saline and adjusted to 120 
the turbidity of a 0.5 McFarland standard (approximately 1×10⁸ CFU/mL). The standardized 121 
suspension was used to prepare lawn cultures on Mueller–Hinton agar with 5% defibrinated 122 

sheep blood using sterile cotton swabs. After allowing the plates to dry for 10–15 min at room 123 
temperature, antibiotic disks were placed on the surface using sterile forceps. The plates were 124 

incubated aerobically at 37 °C for 24–48 h. 125 

After incubation, the diameters of the inhibition zones (in mm) around each disk were measured. 126 
Results were interpreted as susceptible, intermediate, or resistant according to CLSI breakpoints 127 
for Corynebacterium spp. Where specific breakpoints for this genus were not available, 128 

interpretive criteria for closely related Gram-positive bacteria were used as a reference and 129 
clearly indicated in the analysis.  130 

For quality control of the disk diffusion procedure, Staphylococcus aureus ATCC 25923 (or 131 

PTCC 1112, according to the actual strain used in your lab) was used as a positive control strain 132 
in each run [16]. Sterile saline inoculated and cultured under the same conditions served as a 133 
negative control to check for contamination. All susceptibility tests were performed in duplicate 134 

(on two separate days) to ensure reproducibility, and the mean values were used for analysis. 135 

2.4. Determination of minimum inhibitory concentration (MIC) 136 

MICs of selected antibiotics were determined using the agar dilution method according to CLSI 137 
guidelines for Corynebacterium spp. The following antibiotics were tested: vancomycin, 138 
ciprofloxacin, penicillin, rifampicin, and gentamicin. Antibiotic powders (Sigma-Aldrich, USA) 139 

were reconstituted and diluted in sterile physiological saline or appropriate solvent (e.g. ethanol) 140 
according to the manufacturer’s instructions and CLSI recommendations. The working solutions 141 
were added to molten Mueller–Hinton agar supplemented with 10% defibrinated sheep blood to 142 

obtain a series of final concentrations. 143 

For each antibiotic, a panel of ten two-fold dilutions was prepared, covering a range that 144 
included the CLSI reference concentrations for Corynebacterium spp. (e.g. 0.5–64 µg/mL; the 145 

exact range for each antibiotic is presented in Table 1). After solidification, agar plates were 146 
dried at room temperature before inoculation. 147 

Bacterial suspensions were prepared from fresh 24-h cultures on blood agar and adjusted to a 0.5 148 

McFarland standard. A 1:100 dilution of this suspension (approximately 10⁴ CFU/spot) was 149 
prepared in sterile saline, and 10 µL of the diluted suspension was spotted onto the surface of 150 
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each antibiotic-containing plate using a sterile micropipette or applicator. Plates were incubated 151 
aerobically at 37 °C for 24–48 h. The MIC was defined as the lowest antibiotic concentration 152 

that completely inhibited visible growth. 153 

Staphylococcus aureus PTCC 1113 was used as a quality control strain to verify the accuracy of 154 
MIC determinations. Control plates without antibiotics were included in each batch to ensure 155 

viability of the inoculum. All MIC assays were performed in duplicate, and MIC values were 156 
recorded as the modal value of the two independent readings. Descriptive statistics (minimum, 157 
maximum, and percentage distributions of MIC values) were calculated using Microsoft Excel 158 

2019 (Microsoft Corp., USA) (Table 1). 159 

Table 1. Minimum and maximum concentrations used for antimicrobial susceptibility testing 160 
with MIC determination.  161 

Antibiotics MIC (µg/mL) 
Minimum Inhibitory 

(µg/mL) 

Maximum 

Inhibitory(µg/mL) 

 
Sensitive 
µg/mL 

Intermediate 

µg/mL 

Resistance 

µg/mL 
µg/mL µg/mL 

Vancomycin ≤4 - - 52/0  8 

Ciprofloxacin ≤1 5 ≥4 52/0  8 

Penicillin ≤1 5 ≥4 52/0  8 

Rifampicin ≤1 5 ≥4 52/0  8 

Gentamycin ≤4 8 ≥11 1 25 

 162 

2.5. Statistical analysis and study novelty 163 

Data from disk diffusion (zone diameters and susceptibility categories) and MIC testing were 164 
entered into Microsoft Excel 2019. Categorical data (susceptible, intermediate, resistant) were 165 

summarized as frequencies and percentages. Where applicable, differences in resistance rates 166 
between antibiotics were evaluated using chi-square (χ²) tests, with a significance level set at p < 167 
0.05. 168 

 169 

3. Results 170 

3.1. Isolation and identification of Corynebacterium pseudotuberculosis 171 

Out of 91 abscess samples collected from sheep and goats with lesions compatible with caseous 172 
lymphadenitis, a total of 10 isolates (11.0%) were identified as Corynebacterium 173 

pseudotuberculosis based on cultural, microscopic, and biochemical characteristics. 174 
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After 24–48 h of aerobic incubation at 37 °C on 5% sheep blood agar, suspected colonies 175 
appeared as small, white, dry, matte, convex colonies surrounded by narrow zones of 176 

β-hemolysis. Gram staining revealed Gram-positive, pleomorphic, club-shaped rods arranged 177 
singly, in palisades, or in “Chinese- letter” formations. 178 

Biochemical testing of the isolates showed the following profile: catalase positive, urease 179 

positive, nitrate reduction negative, and CAMP test positive (enhancement of the hemolysis of 180 
Rhodococcus equi). The reference strain C. pseudotuberculosis NCTC 3450 showed an identical 181 
biochemical profile (Table 2). Representative growth of C. pseudotuberculosis on blood agar 182 

after 48 h and the Gram-stained morphology are shown in Figure 1. The CAMP test result with 183 
R. equi is illustrated in Figure 2, and typical catalase and nitrate test reactions are presented in 184 

Figures 3 and 4, respectively. 185 

Figure 1. Growth of Corynebacterium pseudotuberculosis on 5% sheep blood agar after 48 h of 186 
incubation at 37 °C, showing small, white, dry colonies with narrow β-hemolysis, and 187 

Gram-stained smear demonstrating pleomorphic Gram-positive rods. 188 

 

 
 

 

 

 



 

7 
 

 
Fig2. Positive CAMP reaction of Corynebacterium pseudotuberculosis isolates enhancing 

the hemolysis of Rhodococcus equi on blood agar. 

 
 

3.3. Biochemical Tests 189 

Biochemical characteristics of Corynebacterium pseudotuberculosis isolates and reference strain 190 
NCTC 3450. 191 

Table 2. Biochemichal tests  192 

 193 

 194 

 195 

Fig 3. Catalase test demonstrating bubble formation after addition of 3% hydrogen peroxide to a 196 

C. pseudotuberculosis colony. 197 

 198 

 199 

Test Result 

Catalase + 

Nitrate - 

Urease + 
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 200 

Fig 4. Nitrate reduction test showing absence of nitrate reduction (negative reaction) in C. 201 

pseudotuberculosis isolates. 202 

 203 

 204 

3.2. Antimicrobial susceptibility by disk diffusion 205 

The antimicrobial susceptibility pattern of the C. pseudotuberculosis isolates was evaluated using 206 
the Kirby–Bauer disk diffusion method. Overall, the isolates showed low susceptibility to most 207 
of the tested antibiotics. 208 

As summarized in Figure 6, the proportions of susceptible isolates to tetracycline, vancomycin, 209 

ciprofloxacin, penicillin, rifampicin, and gentamicin were 38%, 22%, 70%, 16%, 22%, and 42%, 210 
respectively. Correspondingly, the highest resistance rates were observed for penicillin and 211 

vancomycin, while the lowest resistance was recorded for ciprofloxacin and gentamicin, in 212 
agreement with the percentages reported in the Abstract.  213 

Figure 5 shows representative Mueller–Hinton agar plates (with 5% sheep blood) with antibiotic 214 

disks and bacterial growth, including disks with absent or very small inhibition zones indicating 215 
resistance. 216 

Table 3. Mean inhibition zone diameters (mm) for the tested antibiotics. 217 

Antibiotic Disk content(µg) Mean zone (mm) SD (mm) Range (mm) 

Tetracycline 30 18.2 3.5 12-24 

Vancomycin 30 13.1 2.8 9-18 

Ciprofloxacin 5 22.4 4.1 16-30 

Penicillin 10 11.3 2.5 7-16 
Rifampicin 5 15.6 3.2 10-21 

Gentamicin 10 20.1 3.7 14-26 

 218 
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Figure 5. Representative Mueller–Hinton agar plates (with 5% sheep blood) showing inhibition 219 
zones around antibiotic disks used for susceptibility testing of C. pseudotuberculosis isolates 220 

(Kirby–Bauer method). Some disks show absent or small inhibition zones, indicating resistance.  221 

 222 

 
 

3.3. Minimum inhibitory concentrations (MICs) 223 

The results of MIC testing showed that Corynebacterium pseudotuberculosis isolates were 224 
inhibited by most antibiotics within a concentration range of 0.25 to 64 µg/mL. In general, 225 

ciprofloxacin and gentamicin showed lower MIC values compared with the other antibiotics, 226 
whereas penicillin and vancomycin tended to have higher MICs, which is consistent with the 227 

higher resistance rates observed in the disk diffusion assay. 228 

As shown in Table 3, inhibition of bacterial growth by tetracycline, vancomycin, ciprofloxacin, 229 
penicillin, rifampicin, and gentamicin was achieved at various concentrations within this range, 230 
with the majority of isolates being inhibited between 16 and 32 µg/mL for most antibiotics. 231 

Figure 6. Frequency of susceptibility, intermediate response, and resistance of Corynebacterium 232 
pseudotuberculosis isolates to tetracycline, vancomycin, ciprofloxacin, penicillin, rifampicin, 233 
and gentamicin, as determined by disk diffusion testing.  234 

 235 
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 236 

3.4. Determination of bacterial growth – MIC 237 

The minimum inhibitory concentrations (MICs) of tetracycline, vancomycin, ciprofloxacin, 238 

penicillin, rifampicin, and gentamicin were determined for the 10 C. pseudotuberculosis isolates 239 
using the agar dilution method. Serial twofold dilutions of each antibiotic were prepared, ranging 240 
from 0.25 to 64 µg/mL. 241 

Overall, MIC values for the isolates fell within this range, with most isolates being inhibited at 242 

concentrations between 16 and 32 µg/mL (Table 3). Ciprofloxacin and gentamicin generally 243 
showed lower MIC values, indicating comparatively higher in vitro activity against the isolates, 244 

whereas penicillin and vancomycin tended to have higher MICs, consistent with the elevated 245 
resistance rates observed in the disk diffusion assay. For most antibiotics, no growth was 246 
detected at the highest concentration tested (64 µg/mL), although a subset of isolates required 247 

this concentration for penicillin. 248 

 249 

 250 
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Table 4. MIC levels of Corynebacterium pseudotuberculosis isolates against the tested 254 
antibiotics. 255 

 256 

 257 

4. Discussion 258 

Caseous lymphadenitis (CLA) is a chronic suppurative disease of small ruminants caused by 259 
Corynebacterium pseudotuberculosis and characterized by abscess formation in superficial and 260 
internal lymph nodes. In the present study, C. pseudotuberculosis was isolated from a subset of 261 

abscess lesions in slaughtered sheep and goats in Mashhad, confirming its role as one of the 262 
etiological agents of skin and lymph node abscesses in livestock in this region. Although the 263 

isolation rate was relatively low, it should be considered that abscesses in small ruminants can 264 
have multiple causes, and not all caseous lesions are necessarily due to C. pseudotuberculosis. 265 
Differences in sampling strategies, lesion selection, and diagnostic methods may partly explain 266 

the variation in isolation frequencies between studies. 267 

The most important finding of this work is the detection of a concerning pattern of antimicrobial 268 
resistance among the C. pseudotuberculosis isolates. In our study, the lowest resistance rates 269 

were recorded for ciprofloxacin and gentamicin, whereas the highest resistance was observed for 270 
penicillin and vancomycin. This pattern is broadly consistent with several previous reports on C. 271 
pseudotuberculosis in small ruminants. For example, Rizk et al[1]. examined antibiotic 272 

resistance to penicillin, ciprofloxacin, neomycin, erythromycin, streptomycin, methicillin and 273 
novobiocin in isolates from sheep and goats with CL and found the highest sensitivity to 274 

ciprofloxacin and the highest resistance to penicillin, similar to our results. Mohamadzadeh et al 275 
[4]. also reported resistance to doxycycline, tetracycline and ceftriaxone in isolates from sheep 276 
with CL in Binalud, Iran, indicating that resistance to several commonly used drugs is already 277 

established in this region. 278 

Other studies have reported different resistance profiles, which likely reflect regional variation in 279 
antimicrobial usage patterns and selection pressure. Li et al [2]. found that most resistance in C. 280 

pseudotuberculosis isolates from goats in southwestern China was associated with nitrofurantoin 281 
and furazolidone, whereas all isolates were susceptible to vancomycin, norfloxacin, cefadroxil, 282 
clarithromycin and cefepime. In contrast, Tawab et al [3]. reported high resistance rates to 283 

co-amoxiclav (76.9%), enrofloxacin (57.7%), clindamycin (53.8%), amoxicillin (53.7%) and 284 

Antibiotics Concentration Antibiotics 

Tetracycline Vancomycin ciprofloxacin Penicillin Rifampicin Gentamycin 

< 52/0 µg/ml 2/27% 4/68% 3/89% 5/4% 13/55% %0 

52/0  µg/ml 34/09% 7/8% 11/86% 2/7% 16/94% 4/16% 

2/0  µg/ml 4/5% 12/5% 33/76% 18/91% 15/25% 14/58% 

1 µg/ml 31/81% 21/87% 3/89% 8/1% 6/77% 8/33% 

5 µg/ml 6/81% 15/62% 5/19% 13/51% 16/94% 10/41% 

4 µg/ml 4/5% 14/06% 12/98% 2/7% 3/38% 31/25% 

8 µg/ml 11/36% 6/25% 2/59% 27/2% 8/47% 6/25% 

11 µg/ml 2/27% 10/93% 11/86% 10/81% 10/16% 16/66% 

25 µg/ml 2/27% 4/68% 14/28% 10/81% 8/47% 8/33% 

14 µg/ml %0 %0 %0 %0 %0 %0 
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ciprofloxacin (23.1%) in isolates from sheep, and Damaty et al [5]. showed that 100% of isolates 285 
from sheep and goats with CL in Egypt were resistant to bacitracin and florfenicol, whereas none 286 

were resistant to norfloxacin, and the highest resistance was observed to penicillin and 287 
erythromycin. Taken together, these studies highlight that antimicrobial resistance in C. 288 

pseudotuberculosis is highly variable and influenced by local antimicrobial use, but resistance to 289 
penicillin and some other first-line agents is common and increasing. 290 

The MIC results in our study, which showed inhibition of most isolates at concentrations 291 
between 8 and 64 µg/mL for the panel of tested antibiotics, are in agreement with the 292 

disk-diffusion findings. Lower MICs for ciprofloxacin and gentamicin suggest better in vitro 293 
activity, whereas higher MICs for penicillin and vancomycin are consistent with reduced 294 

susceptibility. These observations are comparable to reports of multidrug-resistant phenotypes in 295 
other Corynebacterium species isolated from human infections, where unpredictable and 296 
sometimes extensive resistance patterns complicate therapy and necessitate routine susceptibility 297 

testing [16,18,21,22]. Although our study did not investigate resistance genes, previous work has 298 
demonstrated that corynebacteria may harbor multiple mechanisms of resistance, including 299 

antibiotic- inactivating enzymes, efflux pumps and target modifications, which together can give 300 
rise to multidrug-resistant (MDR) phenotypes. 301 

Despite the in vitro susceptibility of some isolates to several antibiotics, CL remains a major 302 

problem in sheep and goat flocks. This apparent discrepancy is largely due to the 303 
pathophysiology of the disease: the thick fibrous capsule surrounding the abscesses markedly 304 
limits antibiotic penetration in vivo, and bacteria can persist within these encapsulated lesions 305 

even when MIC values suggest susceptibility. As a result, antibiotic treatment of CL is often 306 
unsatisfactory, with high rates of relapse and persistence of infection at flock level. Therefore, 307 
antimicrobial therapy should not be relied upon as the sole control measure and, whenever used, 308 

should be guided by susceptibility testing to avoid further selection of resistant strains. 309 

From a herd health and public health perspective, the presence of antibiotic-resistant C. 310 
pseudotuberculosis is of concern. Persistent infection in flocks contributes to ongoing economic 311 

losses through decreased productivity, carcass trimming or condemnation, and increased 312 
treatment and management costs. Moreover, considering C. pseudotuberculosis as a potential 313 

zoonotic agent, the circulation of resistant strains in animal populations could also pose risks to 314 
humans who are in close contact with infected animals or contaminated materials. 315 

Effective control of CL in endemic areas such as Iran requires a multifaceted approach. The most 316 
reliable flock-level control measure remains the identification and removal (culling or 317 

segregation) of clinically affected animals, particularly those with recurrent abscesses. 318 
Preventive measures should include educating farmers to minimize skin trauma during handling 319 

and shearing, using properly maintained and disinfected equipment, and controlling external 320 
parasites that may facilitate bacterial entry through skin lesions. In the longer term, research on 321 
immunostimulatory compounds and vaccine development is essential to provide more effective 322 

preventive tools [13,15,17]. In addition, regular surveillance studies at regional and national 323 
levels are needed to better estimate the prevalence of CL and to monitor trends in antimicrobial 324 

resistance, which will help in updating treatment guidelines and designing rational antimicrobial 325 
use policies in small ruminants. 326 



 

13 
 

This study has some limitations, including the relatively small number of isolates and the 327 
restriction to a single slaughterhouse and geographical area, which may limit the generalizability 328 

of the findings. Nevertheless, it provides useful baseline information on the presence of C. 329 
pseudotuberculosis in abscess lesions in Mashhad and on the current resistance patterns of 330 

isolates from this region. Future work should include larger sample sizes, multiple regions, and 331 
molecular characterization of isolates and resistance genes. 332 

 333 

5. Conclusion 334 

In the present study, the antibiotic resistance pattern of Corynebacterium pseudotuberculosis 335 
isolated from abscesses of sheep and goats in Mashhad was evaluated. The isolates showed the 336 
lowest resistance to ciprofloxacin and gentamicin (15.3% and 15.88%, respectively) and the 337 

highest resistance to penicillin and vancomycin (42.84% and 39.78%, respectively). These 338 
findings confirm the presence of C. pseudotuberculosis as one of the causative agents of skin 339 

abscesses and caseous lymphadenitis in small ruminants in this province and indicate a 340 
substantial risk of therapeutic failure when infections are treated empirically with traditional 341 
first-line antibiotics. 342 

Given the high economic losses associated with CL, essential precautionary measures are 343 

required, including the development and implementation of effective vaccination programs, 344 
removal or segregation of clinically infected animals, improvement of biosecurity and hygiene 345 

practices, and strict adherence to prudent antibiotic use. Larger-scale epidemiological studies are 346 
needed to assess the prevalence of CL at both flock and animal levels and to obtain quantitative 347 
data on its economic impact in small ruminant production systems in Iran. 348 
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