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Abstract

Corynebacterium pseudotuberculosis is the primary aetiological agent of ulcerative lymphangitis, a 
chronic suppurative lesion of the limbs and pectoral muscles of a horse. The disease severely affects horse 
performance and is associated with significant economic losses in other susceptible hosts like goats, sheep 
and camels. Lung tissue and swab samples from suppurative lesions of a dead mare previously treated for 
ulcerative lymphangitis were received from the necropsy unit of the Veterinary teaching hospital (VTH), 
Ahmadu Bello University, Zaria, for definitive aetiological diagnosis. The samples were processed for 
fungal and bacterial isolation and identification in accordance with standard methods. The aerobic bacteria 
isolated were subjected to antimicrobial susceptibility testing against nine commonly used antimicrobials 
(OxoidTM), using the Kirby-Bauer disc diffusion method. Three bacteria were isolated and phenotypically 
identified to be C. pseudotuberculosis, Escherichia coli and Staphylococcus aureus. All the bacteria were 
susceptible to Ciprofloxacin, Gentamicin, Chloramphenicol and Doxycycline but resistant to Cephalospor-
in’s (Cefixime and Cefoxitin). Interestingly, none of the identified bacteria exhibited multidrug resistance 
and only E. coli showed additional resistance to Amoxicillin/clavulanic acid out of the antimicrobials used. 
Improved hygiene around the horse stable and prompt reporting of cases to the Veterinary hospitals could 
reduce the menace of this disease.
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Резюме

Corynebacterium pseudotuberculosis е основният етиологичен агент на улцерозен лимфангит, 
хронична гнойна лезия на крайниците и гръдните мускули на конeте. Болестта засяга сериоз-
но работата на конете и е свързана със значителни икономически загуби при други податливи 
гостоприемници като кози, овце и камили. Проби от белодробна тъкан и натривки от гнойни лезии на 
мъртва кобила, лекувана преди това за улцерозен лимфангит, са получени от отделението за аутопсия 
на Ветеринарната учебна болница (VTH) на Университета Ахмаду Бело, Зария, за окончателна 
етиологична диагноза. Пробите са подготвени за изолиране и идентифициране на гъбички и бактерии 
в съответствие със стандартните методи. Изолираните аеробни бактерии са подложени на тест за 
антимикробна чувствителност срещу девет често използвани антимикробни средства (OxoidTM), 
чрез дисковия дифузионен метода на Kirby-Bauer (дифузия в агар). Три бактерии бяха изолирани 
и фенотипно идентифицирани като C. pseudotuberculosis, Escherichia coli и Staphylococcus aureus. 
Всички бактерии показват чувствителност към ципрофлоксацин, гентамицин, хлорамфеникол и 
доксициклин, но остават резистентни към цефалоспорините (цефиксим и цефокситин). Нито една 
от идентифицираните бактерии не показа мултирезистентност, а само E. coli показа допълнителна 
резистентност към амоксицилин/клавуланова киселина към използваните антимикробни средства. 
Подобрена хигиена около конюшнята и своевременно докладване на случаите във ветеринарните 
болници биха могли да намалят опасността от това заболяване.
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Introduction
Ulcerative lymphangitis is a common and 

economically important infectious skin disease of 
horses in Africa, the Middle East, America and 
India, that limits their productivity (Ameni and 
Terefe, 2004; Mamman et al., 2011; Abdullahi et 
al., 2019). Clinical manifestations in horses con-
sist of abscesses in the skin, lymph nodes and in-
ternal organs, such as the spleen, liver, kidneys 
and lungs (Mamman et al., 2011). Transmission is 
said to occur via shearing, castration or any other 
skin wounds (Markey et al., 2013). Bacterial path-
ogens such as Corynebacterium pseudotuberculo-
sis, Staphylococcus aureus, Streptococcus species 
and Escherichia coli are commonly linked to this 
suppurative infection (White, 2005; Zavoshti et al., 
2009). The classical ulcerative lymphangitis is pri-
marily caused by the bacterium C. pseudotubercu-
losis (Radostitis et al., 2007; Singathia et al., 2011), 
which belongs to the Corynebacteriaceae family of 
the Actinomycetales order. Characteristically, this 
bacterium is small, short, pleomorphic Gram-pos-
itive that occurs in rod, coccoid and club-shaped 
forms and is worldwide distributed (Markey et al., 
2013). This organism is also the aetiological agent 
of caseous lymphadenitis, a chronic contagious 
disease that affects goats, sheep, camels and less 
frequently other animal species (Radostitis et al., 
2007; Markey et al., 2013). In humans, C. pseu-
dotuberculosis causes lymphadenitis and abscess-
es, as well as granulomatous necrotizing lesions, 
and is thus classified as an occupational zoonotic 
pathogen (Radostitis et al., 2007). 

The virulence of this bacterium is attributed 
to bacterial exotoxin, phospholipase D (PLD), and 
the surface lipid layer. These virulent factors are 
known to degrade the endothelial cell walls, lead-
ing to increased vascular permeability, and facili-
tating intracellular survival and abscess formation, 
respectively (Markey et al., 2013).

In Nigeria, ulcerative lymphangitis was first 
reported in the 1980s (Usher et al., 2005) and has 
remained endemic in the country causing signifi-
cant production and economic losses without any 
effort to prevent it. The disease is predominantly 
found in the Northern part of the country where the 
horse population is higher due to the traditional dur-
bar, royalty symbol and racing tournaments among 
others (Mamman et al., 2011). Definitive diagnosis 
of ulcerative lymphangitis as recommended by the 
World Organization for Animal Health (OIE) is by 
bacterial isolation (Spier, 2019), and antimicrobial 
susceptibility testing was performed to evaluate the 

susceptibility profile of the isolated bacteria. There-
fore, this study reports aerobic bacteria with their 
antibiograms, isolated from suppurative lesions in 
a West African Dongola mare.
Case History

Fistulous tract swab and lung samples from 
a 7-year-old mare were referred from the Necropsy 
unit of the Veterinary Pathology to the Diagnostic 
Bacteriology unit of the Veterinary Microbiology, 
all of the Veterinary Teaching Hospital (VTH), 
Ahmadu Bello University, Zaria (ABU-Zaria) on 
the 26th August, 2021. History had it that the mare 
belonged to the Faculty of Veterinary Medicine, 
ABU-Zaria, and until its death, it was being treated 
for ulcerative lymphagitis (Fig. 1). History further 
revealed that the affected mare was the only clini-
cally diseased in a herd of three.

Fig. 1. Fistulous exudate on the forelimb of West 
African Dongola Mare prior to death
Case Management
Sample processing

All the sharp instruments (scalpel blade, spat-
ula, forceps and Pasteur loop) were sterilized using 
flame and cooled before, during and after use in ac-
cordance with standard procedures (Markey et al., 
2013). Briefly, the lung tissue was held firmly with 
thumb forceps and the spatula was used to sear the 
surface for decontamination. A scalpel blade was 
then used to incise the lung from the seared area, 
and sterile swab dipped into the cut surface and the 
content of the swab was smeared over the surface 
of both the 5% sheep blood and MacConkey agar 
to make a “well” and using a Pasteur loop a quad-
rant streaking pattern were made. The swab from 
the fistulous tract was directly smeared on the said 
plate agars as in the case of the lung tissue. All the 
inoculated plates were incubated aerobically at 
37°C for 24-48 hours and further subcultured into 
appropriate media to obtain pure colonies.
Colonial morphology

The colonies observed from the fistulous ex-
udate on MacConkey agar plate were lactose fer-
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menters and were therefore subcultured on eosin 
methylene blue (EMB) agar and they revealed a 
typical green metallic sheen. Likewise, mixed cells 
of both ß-haemolytic and γ-haemolytic colonies 
were isolated from both the lung and fistulous exu-
dates on 5% blood agar plates. 
Microscopy and biochemical identification

All the isolates were Gram stained and mi-
croscopically viewed using a 100x objective lens 
according to the standard method (Markey et al., 
2013). The green metallic sheen, γ-haemolytic col-
onies (isolate 1) were found to be microscopically 
gram-negative (Fig. 2). 

Fig. 2. Microgram of Gram stained slide of green 
metallic sheen colonies showing gram-negative 
short rods as highlighted with black arrow

Similarly, one of the ß-haemolytic organisms 
(isolate 2) produced purplish coloration typical of 
a Gram-positive reaction and had a unique cells ar-
rangement. Most of the cells were grouped paral-
lel to each other (palisades), while some cells met 
at an angle forming Chinese characters (Fig. 3a). 
The other ß-haemolytic colonies were Gram-posi-
tive cocci in clusters and named isolate 3 (Fig. 3b). 
None of the bacteria identified were spore formers 
(Fig. 2 and Fig. 3) and all were further biochem-
ically characterized to species level (Table 1 and 
Fig. 4).

Fig. 3. Microgram of ß-haemolytic Gram-positive 
organisms showing rod shaped bacterium arranged 
in parallels (a) and gram-positive cocci in clusters 
(b) as highlighted in black circles respectively

Antibiogram of aerobic bacteria isolated from 
West African Dongola Mare with ulcerative 
lymphangitis

Kirby-Bauer disc diffusion method was used 
in assessing the antimicrobial profile of the bio-
chemically identified isolates on Muller-Hinton 
agar, and the results were interpreted using Clin-
ical and Laboratory Standards Institute (CLSI, 
2017) guidelines. The following antimicrobials 
from OxoidTM were used: ciprofloxacin (5µg), gen-
tamicin (30µg), chloramphenicol (30µg), amoxicil-
lin/clavulanic acid (30µg), carbenicillin (100µg), 
azithromycin (15µg), doxycycline (30µg), cefixime 
(5µg), and cefoxitin (30µg). Interestingly, none of 
the bacteria were multidrug-resistant, however, re-
sistance was observed to carbenicillin and cepha-
losporins (cefixime & cefoxitin) antimicrobials in 
all the isolated bacteria, and additional resistance to 
amoxicillin/clavulanic acid was observeved for E. 
coli (Table 2).
Discussion

Clinical manifestations of ulcerative lym-
phangitis in horses are similar to those reported 
in epizootic lymphangitis, and lymphangitis due 
to other pathogens such as equine cryptococcos-
es. Therefore, classical ulcerative lymphangitis re-
quires isolation of the principal pathogen as recom-
mended earlier by many scholars such as Zavoshti 
et al. (2009) and AL-Mubarak et al. (2013). In this 
study, the most common form of ulcerative lym-
phangitis in Nigeria, epizootic lymphangitis (EL) 
caused by the dimorphic fungus Histoplasma cap-
sulatum var. farciminosum was equally evaluated. 
Aliquot samples were sent to the National Veteri-
nary Research Institute (NVRI), Vom, Plateau state, 
for fungal culture and the results received were 
negative for fungi.

The present study confirmed that the ulcera-
tive lymphangitis that resulted in the death of the 
7-year-old mare was caused by the combined effects 
of C. pseudotuberculosis, S. aureus and E. coli. This 
result partly agrees with the findings of Zavoshti 
et al. (2009), Mamman et al. (2011), AL-Mubarak 
et al. (2013), and Spier (2019), who independent-
ly reported C. pseudotuberculosis as the primary 
cause of ulcerative lymphangitis in horses. Sim-
ilarly, the antimicrobial susceptibility test (AST) 
results revealed that the different bacteria isolated 
can be managed with either ciprofloxacin, gen-
tamicin, chloramphenicol and doxycycline, as they 
all demonstrated in vitro efficacy, which is in line 
with what was reported by Mamman et al. (2011). 
However, this finding does not correspond to the 
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in vivo treatement prior to the death of this mare, as 
its condition seemed non-responsive until  the even-
tual death of the animal. This is because ulcerative 
lymphangitis has been reported to be non-responsive 
to antimicrobials after the disease has progressed to 
chronic stage (Singathia et al., 2011; Spier, 2019).

Conclusion and Recommendations
C. pseudotuberculosis in conjunction with S. 

aureus and E. coli were responsible for the classi-
cal ulcerative lymphangitis that claimed the life of 
a 7-year-old West African Dongola mare in Zaria, 
Nigeria. The incriminating aerobic bacteria were 
susceptible to several antimicrobials in vitro. Im-
proved hygiene around the horse stable, flies’ con-
trol and prompt reporting of cases for early diagno-
sis and treatment could reduce the menace of this 
devastating disease.
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Table 1: Biochemical test results for identification of the aerobic bacteria from lung and fistulous exudate 
of West African Dongola Mare with Ulcerative Lymphangitis

Test
Results

Isolate 1 Isolate 2 Isolate 3

Gram reaction  Gram-negative rods Gram-positive rods 
Gram-positive cocci in 

clusters

Triple sugar iron Acid/Acid and gas NA NA

Motility Motile Non-motile NA
Citrate - NA NA
Indole + NA NA
Urease - NA NA
Methyl red + NA NA
Voges proskeur - NA NA
Oxidase + - NA
Catalase NA + +
Coagulase NA NA +
Identification E. coli C. pseudotuberculosis S. aureus

Key: + = positive, - = negative, NA (not assessed) = test not done

Fig. 4. Biochemical test results from left to rigt 
showing Triple sugar iron, Motility, Citrate, Indole, 
Urease, Methylred and Voges-Proskeur test  re-
spectively for E. coli identification

Table 2. Antibiogram of aerobic bacteria isolated from West African Dongola Mare with ulcerative lym-
phangitis

S/N Isolates
Antimicrobials

CIP CN C AMC CAR AZM DO CFM FOX
1. E. coli S S S R R S S R R
2. C. pseudotuberculosis S S S S R S S R R
3. S. aureus S S S S R I S R R

                 CLSI, 2017
Key: S = susceptible, R = resistance, I = intermediate, CIP = Ciprofloxacin, CN = Gentamicin, C = Chloramphenicol,  
AMC = Amoxicillin/clavulanic acid, CAR = Carbenicillin, AZM = Azithromycin, D) = Doxycycline, CFM = Cefixime, and  
FOX = Cefoxitin.
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