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Summary 

This study was conducted to identify the aetiological agents associated 

with a particular type of lower leg dermatitis, locally called 

pododermatitis, among dairy cattle in Kerala. Skin scabs and 

scrapings were collected aseptically from 82 naturally occurring cases 

of lower leg dermatitis in cattle and were subjected to direct 

microscopical examination and bacterial and fungal culture. 

Microscopical examination of the skin scrapings with 10% potassium 

hydroxide revealed fungal spores in hair shafts from only two samples 

and did not reveal the presence of mites or other parasites. Fungal 
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culture yielded dermatophytes from only five samples; these were 

identified as Trichophyton mentagrophytes in two cases, 

T. verrucosum in one case, Epidermophyton floccosum in one case and 

Microsporum nanum in one case. Microscopical examination of 

Giemsa- and Gram-stained smears of the scab material from the 

lesions from 72 cases revealed characteristic Gram-positive septate 

branching filaments with multiple rows of spherical to ovoid cocci, 

with a typical ‘tram-track’ appearance suggestive of Dermatophilus 

congolensis. Culture of the scab materials on sheep blood agar in the 

presence of 10% carbon dioxide yielded typical beta haemolytic 

colonies of D. congolensis from 75 samples. The isolates were further 

confirmed by the macroscopic and microscopic morphology of the 

colonies, and biochemical test results. This study confirmed the 

presence of dermatophilosis caused by D. congolensis in cattle in 

Kerala. 
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Introduction 

Dermatophilosis due to Dermatophilus congolensis is an exudative 

dermatitis which affects a wide range of animal species, including 

humans. The disease occurs in acute, subacute, chronic and latent 

forms, either in a generalised form or as localised lesions in different 

body sites, such as the dorsal region, the feet, the external genital area, 

mammary skin and the head area (1, 2). The disease is characterised 

by proliferation of the epidermis to produce thickened crusts or scabs 

formed from palisaded layers of keratinocytes, serous exudation and 

infiltration of neutrophils (3). In Kerala, a particular type of dermatitis 

of the lower limbs of cattle, characterised by the formation of thick 

scabs and crusts with cracks and fissures, has occurred more 

frequently in recent years. This study was conducted to identify the 

aetiological agents associated with this type of lower leg dermatitis in 

cattle, which is known locally as pododermatitis. 
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Materials and methods 

Skin scabs and scrapings were collected aseptically from 82 cases of 

naturally occurring lower leg dermatitis characterised by typical 

exudative dermatitis with matting of hairs and thick scab formation in 

cattle (Fig. 1) and were subjected to direct microscopical examination 

and culture. A portion of a skin scab was emulsified in a few drops of 

sterile distilled water on a clean glass slide, and smears were made 

and stained with Giemsa and Gram stains (4). Isolation of 

D. congolensis was carried out using Haalstra’s technique with minor 

modifications (5). Skin scabs were minced with a sterile scalpel blade 

and placed in glass bottles. One millilitre of sterile water was added to 

each specimen. The bottles were allowed to stand open for three hours 

at room temperature. Each opened bottle was then transferred to a 

candle jar, and a candle was burned within the jar to obtain 10% 

carbon dioxide tension. After 15 minutes, the bottle was carefully 

removed; a loopful taken from the water surface was seeded on sheep 

blood agar plates and incubated at 37°C in 10% carbon dioxide for 

24–48 h. The plates were then examined for colonies of 

D. congolensis (4). The isolates were stained by Gram’s method and 

identification was carried out using various biochemical tests such as 

the catalase, oxidase, urease, nitrate, indole and DNAse tests. The 

isolates were also checked for their ability to digest gelatine and 

Loeffler’s coagulated serum and to hydrolyse starch and casein (6). 

The scabs and hairs were also inoculated into Sabouraud’s dextrose 

agar supplemented with chloramphenicol and cycloheximide (SDA-

CC) and dermatophyte test medium (DTM), and incubated at room 

temperature and at 37°C for primary isolation of dermatophytes. The 

isolates were identified from their colonial morphology and by 

microscopical examination using the wet mount and sticky tape 

method with lactophenol cotton blue stain. The hairs and scabs were 

also examined with 10% potassium hydroxide for the presence of 

fungal spores or mites. 
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Results 

Microscopical examination of Giemsa- or Gram-stained smears of the 

scab material from the lesions revealed characteristic Gram-positive 

septate branching filaments which were longitudinally as well as 

transversely divided to form spherical or ovoid cocci in multiple rows, 

with the typical ‘tram-track’ appearance suggestive of D. congolensis 

(Figs 2 and 3). Out of 82 animals with characteristic lesions, scabs 

from 72 animals were positive for D. congolensis. The morphological 

characteristics of the organisms within hyphae were clearer with 

Giemsa stain than with Gram stain. 

Culture of the scab materials in sheep blood agar in the presence of 

10% carbon dioxide in a candle jar yielded typical beta haemolytic 

colonies of D. congolensis in 75 samples (Fig. 4). Microscopical 

examination of organisms in Gram-stained smears from colonies 

revealed Gram-positive branching filaments in different stages of 

segmentation, and coccoid forms (Fig. 5). 

Round or irregular greyish-white raised granular colonies, which were 

adherent and usually pitted the medium, were observed in positive 

samples after 24 h. There was great variation in the colonial 

morphology of different isolates and even of the same isolate on the 

same agar plate. There were variations in the shape, colour and texture 

of the colonies. 

All the isolates were haemolytic, producing clear zones of beta 

haemolysis in 7% sheep blood agar within 24–72 h of incubation. The 

wet mount preparation of all the isolates revealed motile zoospores. 

The isolates were positive on the catalase and oxidase tests. All the 

isolates were urease positive, but showed negative results with the 

nitrate and indole tests. The isolates were able to digest gelatine and 

Loeffler’s coagulated serum and showed hydrolysis of starch and 

casein. Eighteen isolates gave a positive reaction in the DNAse test. 

All the isolates produced acid from glucose, fructose and sucrose 

within 24 h of incubation but showed variable results with maltose, 

mannitol and lactose. The isolates were unable to produce acid from 
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sorbitol and xylose. None of the isolates produced gas from these 

sugars. 

Inoculation of the scabs and hairs from the lesions into SDA-CC and 

DTM yielded dermatophytes in five samples during a period of two to 

three weeks at room temperature. These organisms were identified as 

Trichophyton mentagrophytes in two cases, T. verrucosum in one 

case, Epidermophyton floccosum in one case and Microsporum nanum 

in one case. The remaining samples yielded no fungal growth during a 

period of four weeks. Direct microscopical examination of the skin 

scrapings with 10% potassium hydroxide revealed the presence of 

endothrix spores of dermatophytes within the hair shaft in two cases, 

which were also positive by fungal culture. No mites could be 

detected in the skin scrapings examined from the cases. 

Discussion and conclusion 

In this study, the aetiological agent of the particular form of lower leg 

dermatitis with matting of hair, thick scabs and cracks seen in cattle in 

Kerala was confirmed as D. congolensis. Although there are few 

reports on the prevalence of dermatophilosis among animals and 

humans in other states in India (7), this study confirmed 

dermatophilosis as the aetiology of the widespread lower leg 

dermatitis among cattle in Kerala. 

Observation of the distinctive tram-track appearance of D. congolensis 

has been demonstrated as the most practical diagnostic method for 

dermatophilosis in several studies (2, 4, 8). The pleomorphic nature of 

D. congolensis in stained smears of scabs has been described, and the 

organism may be seen in any form of the various stages of its life 

cycle (2, 9). Scabs from ten animals with typical lesions were negative 

for D. congolensis. This may have been because the samples were 

collected during the healing stage or from chronic cases. Similar 

situations, where the stained smears taken from dried scabs collected 

from chronic cases showed low numbers of bacteria without the 

characteristic appearance of the organism, have been reported by 

Award and colleagues (1). The superiority of Giemsa stain over Gram 



Rev. sci. tech. Off. int. Epiz., 34 (3) 6 

04092015-00058-EN-Tresamol  6/11 

stain for clear demonstration of D. congolensis was noted by Searcy 

and Hulland (10). 

Dermatophilus congolensis is a facultative anaerobe, and therefore 

isolation by the technique described by Haalstra (5) was found to be 

useful, and it also reduced contamination by other bacteria. The failure 

to isolate the organisms from seven cases may have been due to lack 

of viable organisms in the specimens, which occurs in the chronic or 

healing stages of disease, as described in several reports (1, 7, 11). 

Failure of isolation due to growth of commensal skin bacteria which 

inhibit the growth of D. congolensis has also been reported (12). 

There was great variation in the colonial morphology of different 

isolates and even of the same isolate on the same agar plate, as 

reported by Gordon and El-Nageh (13, 14). The biochemical 

characteristics of the isolates were in general agreement with previous 

findings (15, 16, 17). None of the isolates in this study produced gas 

from the sugars, but gas production from dextrose was reported by 

Nath et al. (17). The characteristic appearance of round or irregular 

greyish-white raised granular colonies which were adherent and 

usually pitted the medium was also observed by Pier and colleagues 

(18). The phenotypic characteristics of the isolates obtained were well 

correlated with the findings of Shaibu and co-workers (19). 

Dermatophytes were isolated from five cases along with 

D. congolensis. Concurrent infection with D. congolensis and 

dermatophytes has been reported in several studies (20, 21). Although 

mites such as Chorioptes spp. have been identified as a cause of 

dermatitis in cattle, no mites could be demonstrated in the lesions in 

the present study. 

The results of this study confirm the aetiology of the condition called 

pododermatitis in Kerala to be D. congolensis. This is the first 

authentic report of the occurrence of dermatitis caused by 

dermatophilosis among cattle in Kerala. However, it has been reported 

recently in buffaloes, horses, goats, a dog and a human (22). The hot 

and humid climate, persistently moist conditions in cattle sheds, the 

presence of biting flies, and immunosuppression due to the stress 
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associated with pregnancy and lactation may have resulted in an 

increased incidence of dermatophilosis among dairy cattle. The 

widespread occurrence of dermatophilosis among cattle in Kerala 

highlights the need for accurate and early diagnosis, proper treatment 

and control of the condition in order to improve the productivity of the 

livestock. 
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Fig. 1 

Dermatitis with matting of hairs and scab formation on limbs 

 

Fig. 2 

Tram-track appearance of D. congolensis in stained smears of 

scabs from lesions (Giemsa stain 1,000×) 
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Fig. 3 

Branching filaments with septations in impression smears from 

lesions (Gram stain 1,000×) 

 

Fig. 4 

Greyish-white haemolytic colonies of D. congolensis on sheep 

blood agar 

 

Fig. 5 

Branching filaments of D. congolensis in different stages of 

segmentation from culture (Gram stain 1,000×) 

 


