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Abstract

Dermatophytosis is the most commonly occurring highly infectious and contagious cutaneous mycosis of public health and economic significance. This paper describes
the etiologic significance of Trichophton verrucosum in bovine dermatitis. Trichopyton verrucosum, a zoophilic dermatophyte, was identified in the cutaneous lesions of a
crossbred cow by employing standard mycological techniques. The diagnosis was confirmed by demonstration of fungal agents in the skin lesions by direct microscopy
in potassium hydroxide and ink solution, and also by isolation of Trichaphyton verrucosum on Sabouraud dextrose agar supplemented with chloramphenicol, actidione
and thiamine. The detailed microscopic morphology of the isolates of dermatophytic fungus in Narayan stain revealed septate hyphae, microcondia and macroconidia. The
animal was treated with topical application of 2% solution of tincture iodine. Direct microscopy in KOH-INK solution is recommended for the rapid presumptive
diagnosis of ringworm in rural areas, where laboratory facility of isolation of dermatophytes is not available. As animal dermatophytes are highly communicable to
humans, care should be taken when dealing with diseased animals to avoid the infection. It is emphasized that Narayan stain should be widely used in microbiology
and public health laboratories to study the morphology of dermatophytes and other fungi, which are implicated in the various clinical disorders of humans and

animals.

Introduction

The skin is the largest organ,representing 12 to 14% of the body.
It is affected by several diseases commonly manifested by alopecia,
pruritis, dermatitis,nodular, crusty, scaly or scabby lesions depending
on the underlying causes [1]. Skin diseases cause heavy economic
loss to the livestock industry due to direct effects on the quality of
hide, skin, wool, and fur of animals [1,2]. Dermatitis is a disease of
multiple etiologies, which include virus, bacteria, fungi, algae, and
parasites [1,3]. Among the fungi, dermatophytes are recognized as an
important cause of dermatitis in humans as well as in animals [3-5].
The disease caused by dermatophytes is known as dermatophytosis
(ringworm, tinea), and is more common in tropical and subtropical
countries [6]. The dermatophytes are Gram positive, strict aerobic,
non-motile, filamentous fungi, which belong to three genera, namely
Epidermophyton, Microsporum, and Trichophyton, and attack the
keratinized tissues of the skin, hair, nail, etc [3,7]. Based on the
primary reservoirs, dermatophytes are classified zoophilic (animals)
and geophilic (soil) and anthropophilic (humans) [3]. Transmission
of infection can occur through direct contact with infected patients
or indirect contact with contaminated fomites [8]. Disease can
occur in sporadic as well as in epidemic forms [3,9,10]. Some of the
dermatophytes are isolated from the soil [11] and hence, infection
can also be acquired from such saprobic reservoirs [3]. The disease is
encountered in humans and also in many species of animals, such ascat,
dog, cattle, camel, goat, buffalo, sheep, horse, pig, deer, monkey, bear,
rabbit, etc [3,7,12-17]. The paucity of published available information
on animal ringworm in Meerut region of Uttar Pradesh,India prompted
the author to elucidate the etiologic role of dermatophytes in cutaneous
lesions of an adult bovine.

Materials and methods

The skin from affected site was thoroughly sponged with 70%
ethyl alcohol to remove the surface contaminants. After drying, the
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skin scrapings along with hairs collected aseptically with the help of
sterilized scalpel from the margins of the active lesions of 4-year-old
female cow bred cattle on clean carbon paper constituted the material
for the investigation. The age, sex, and site of lesions on body were
recorded in a Performa. The cow belonged to an animal owner who
was residing in Ukhlina village of Meerut district, India. A portion of
the clinical materialon clean glass slide was digested with 2 drops of
mixture containing 4.0 ml of potassium hydroxide (20%), 4.0 ml of
Parker blue black ink and 2 ml of glycerol (10%), [3], and examined
under light microscope for ectoparasite, fungi, algae and actinomycetes.
The specimens were culturedon nutrient agar, blood agar, DTM agar
and Sabouraud dextrose agar with chloramphenicol (0.1 mg/ml) and
actidione (0.5 mg/ml.The inoculated media were incubated at 25°C and
37°C, and observed daily for microbial growth. The suspected colony
was subcultured on Sabouraud medium for further identification. The
detailed microscopic morphology of isolates was made in Narayan
stain, which contained 0.5 ml of 3% solution of methylene blue, 4.0
ml of glycerine and 6.0 ml of dimethyl sulfoxide [18]. Based on the
macroscopic as well as microscopic characteristics, the isolates were
identified as Trichophyton verrucosum [3,19]. The animal owner was
advised to apply 2% solution of tincture iodine daily for 2 to 3 weeks
on the lesions after the removal of crusts with disposable spatula, and
also to properly destroy the crusted materials and wooden spatula by
burning in order the prevent the spread of infection.
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Results

On clinical examination, 4-year-old cow showed small, discrete,
circumscribed, raised, grayish-white crusty, alopecic lesions, one on
the neck, and other on abdomen area. The animal was suffering from
dermatitis for the last 60 days. The temperature, respiration, and pulse
were in normal range. The animal had good appetite besides normal
rumination, defecation, and urination. There was no evidence of
ectoparasites on the body of cow. The direct examination of clinical
specimens in KOH-INK under light microscope revealed hyaline,
thin, slender, branched hyphae, and arthrospores morphologically
to dermatophytes. Hair showed ectothrix invasion as arthrospores
appeared as chains on the surface of hair shaft. Direct microscopy
failed to indicate the presence of ectoparasites, actinomycetes, yeasts
or algae in cutaneous lesions. Dermatophye grew in DTM at 25°C by
changing its colour from yellow to pink. On Sabouraud dextrose agar
with chloramphenicol and actidione, small, compact, heaped,white
to gray coloured colonies were observed after 2 weeks of incubation
at 37°C. There was no growth of other microbes on the remaining
nutrient media. The subculture from the suspected colonies was made
on Sabouraud medium for detailed identification. The pure growth
of dermatophyte in Narayan stain under light microscope, showed
antler like branched hyphae, rat tailed shaped macroconidia, and tear
shaped microconidia, and were confirmed as T.verrucosum [3]. The
cow showed good clinical response with topical application of tincture
iodine after 2 weeks of therapy. The cattle owner did not report any
side effects of topical application of tincture iodine. However, no
mycological follow up of the animal could not be attempted to assess
the efficacy of tincture iodine after the treatment.

Discussion

Among the livestock, cattle play an important role in livelihood
of poor farmers, who do not possess enough land for cultivation of
various crops. Cattle suffer from a variety of specific and non-specific
skin diseases. Among these, dermatophytosisis the most frequently
encountered fungal disease of cattle. The disease in cattle is primarily
caused by T. verrucosum but occasionally other dermatophytes such
as T. mentagrohytes, Microsporum canis, and M. gypseum are also
isolated from dermatological disorders of bovine [1,3,6,10,12,20].
Dermatophytosis is reported from over 145 countries of the world
includingIndia[3,9,10,21,22]. The global prevalence of dermatophytosis
in humans is estimated about 20% [23]. The incidence of disease varies
from country to country depending on climatic, social, and economic
factors.Dermatophytosis is an important occupational disease of
animal handlers, abattoir workers, livestock raisers, veterinarians,
dairy farmers, veterinary assistants, and kennel attendants [3,5,17]. In
the present investigation, the clinical diagnosis was confirmed by direct
microscopy of dermatophyte in cutaneous lesions and by cultural
isolation of T. verrucosum on mycological media. This observation
is in conformity with the findings of other investigators [5,8,10].
Dermatophytosis is mainly encountered in calves [8,10,12]. However,
the current study indicated that adult animal can also be affected with
T.verrucosum. This finding goes parallel with the observation of Pal
and co-workers [24] who recorded T. verrucosum infection in an adult
female cow. This investigation suggests that T. verrucosum is endemic
in the study area, and the role of this zoophillic dermatophyte in the
etiology of ringworm should be further elucidated in other species of
animals as well as in humans.

The chemotherapy of dermatophytosis in large animals is usually
notattempted as it is expensive and also cumbersome on a herd level [2].
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In the present case, topical use of 2% tincture iodine solution showed
good clinical response in cattle having only two lesions on the skin. If
the infection is not generalized and lesions are limited in numbers, the
treatment of ringworm in animals with topical application with tincture
iodine solution is recommended, particularly for the poor resource
nations, which can hardly afford expensive antifungal drugs, such as
miconazole, clotrimazole, fluconazole, itraconazle, luliconazole and
terbinafine. Immunoprophylaxis of cattle against T. verrucosum with
live vaccine is considered effective to control the infection [3,25]. It is
interesting to mention that immunization of calves with T. verrucosum
vaccine showed very encouraging results as it could protect 90% of
vaccinated calves against T. verrucosum infection [26].

The isolation of T. verrucosum from cattle is a pertinent
observation, as this dermatophyte is of great public health significance.
The animal owner narrated that one of his 5- year- old male child who
had cutaneous lesions on the head, probably contracted the infection
from the diseased cow. Due to ethical restrictions, the scrapings
from the head lesions of the child were not obtained for mycological
confirmation. It is pertinent to mention that many cases of direct
transmission of T. verrucosum from infected animals to humans
are documented in the literature [3,5,8,10,20,27-30]. As all animal
dermatophytes are highly communicable to human beings, necessary
precautions must be exercised to prevent the transmission of infection.
The occupationally exposed persons such as veterinarians and other
staff are advised to use the disposable gloves, and thoroughly wash
their hands with alcohol based hand sanitizer or antiseptic solution like
dettol or savlon when examining a sick animal or collecting the skin
scrapings for the diagnosis [3,5]. This seems to be the first report of
T. verrucosum infection in a cow from this region of India, i.e. Uttar
Pradesh.

Conclusion

Dermatophyosis is a global cutaneous mycosis of humans and a
variety of animals including birds. The findings of present investigation
established the etiologic significance of T. verrucosum in the cutaneous
lesions of an adult female cattle, which was suffering from chronic
infection for the last 2 months. It is recommended that ringworm
should be considered in the differential diagnosis of dermatitis of cattle.
The correct rapid diagnosis and prompt treatment is highly imperative
to prevent the spread of infection. The emphasis is given to undertake
further studies on the role of dermatophytes including T. verrucosum in
various dermatological disorders of animals as well as humans. Further
work on the development of cheap, safe and potent chemotherapeutic
agents for the management of dermatophytosis should be conducted.

Acknowledgement

Thanks are due to Mr.Virendra Singh for sending the samples of
skin scrapings with hairs from the diseased cattle from Ukhlina village
of Meerut District, Uttar Pradesh, India, and to the Laboratory staff
of Welfare Hospital and Research Center, Bharauch, Gujarat, India
for their technical assistance. The computer help of Kushagra is also
gratefully acknowledged.

References

1. Radostits OM, Gay CC, Hinchliff KW, Constable PD (2007) Veterinary Medicine. 10th
Edition. Saunders, UK.

2. Gudding R, Lund A (1995) Immunoprophylaxis of bovine dermatophytosis. Can Vet J
36: 302-306.[Crossref]

3. Pal M (2007) Veterinary and Medical Mycology. 1st Edition. Indian Council of
Agricultural Research, New Delhi, India.

Volume 1(1): 2-3


http://www.ncbi.nlm.nih.gov/pubmed/7773918

Pal M (2017) Dermatophytosis in an adult cattle due to Trichophyton verrucosum

Pal M, Dave P (2005) Tinea faciei in a goat handler due to Microsporum canis. Rev
Iberoam Micol 22: 181-182.[Crossref]

Dave P, Pal M (2014) Tinea manuum in a veterinarian caused by Trichophyton
verrucosum. Ethiopian International Journal of Multidisciplinary Research 1: 1-3.

Pal M, Dave P (2013) Ringworm in cattle and man caused by Microsporum canis:
Transmission from dog. Int J Livest Res 3: 100 -103.

Dave P, Mahendra R, Pal M (2014) Growing significance of Microsporum canis in tinea
of animal handlers. J Environ Occup Sci 3: 193-195.

Pal M, Dave P (2006) Transmission of Trichphyton verrucosum infection from cattle to
man. Intas Polivet 7: 429-431.

Pal M, Thapa BR (1993) An outbreak of dermatophytosis in barking deer (Muntiacus
muntjak). Vet Rec 133: 347-348.[Crossref]

. Dalis JS, Kazeem HM, Kwaga JKP, Kwanashie CN (2014) An outbreak of ringworm in

cattle caused by Trichophyton verrusosum in a group of calves in Vom, Nigeria. African
Journal of Microbiology Research 8: 783-787.

. Singh I, Kushwaha RK (2010) Dermatophytes and related keratinophilic fungi in soil

of parks and agricultural fields of uttar pradesh, India. Indian J Dermatol 55: 306-308.
[Crossref]

. Pal M (1987) Dermatophytosis in cattle: Clinical and mycological studies. Indian

Journal of Animal Sciences 57: 856- 857.

. Pal M, Sukumaran K, Sejera AR, Lee CW (1991) Caprine dermatitis caused by

Trichophyton mentagrophytes. Korean Journal of Veterinary Clinical Medicine 8: 147-152.

. Pal M, Sejera AR, Rao MN (1995) Prevalence of dermatophytosis in water buffaloes

(Bubalus bubalis). Buffalo Bulletin 14: 51-54.

. Bond R (2010) Superficial veterinary mycoses. Clin Dermatol 28: 226-236.[Crossref]

. Nweze EI (2011) Dermatophytoses in domesticated animals. Rev Inst Med Trop Sao

Paulo 53: 94-99.[Crossref]

. Pal M, Tesfaye S, Dave P (2013) Zoonoses occupationally acquired by abattoir workers.

J Environ Occup Sci 2: 155-162.

20.

2

22.

23.

24.

25.

26.

27.

28.

29.

30.

. Pal M (2004) Efficacy of Narayan stain for morphological studies of moulds, yeasts and

algae. Rev Iberoam Micol 21: 219. [Crossref]

. Baxter M, Rush-Munross FM (1980) The superficial mycoses of man and animals in

New Zealand and their treatment. Massey University, Palmerston North, New Zealand.

Pal M, Singh DK (1983) Studies on dermatomycoses in dairy animals. Mykosen 26:
317-323.[Crossref]

. Ming PX, Ti YL, Bulmer GS (2006) Outbreak of Trichophyton verrucosum in China

transmitted from cows to humans. Mycopathologia 161: 225-228.[Crossref]

Jain N, Sharma M, Sharma M, Saxena VN (2014) Spectrum of dermatophytosis in
Jaipur, India. Afiican Journal of Microbiology Research 8: 237- 243.

Pal M (2005) Importance of zoonoses in public health. Indian Journal of Animal
Sciences 75: 586-591.

Pal M, Patil DB, Kelawala NH, Parikh PV, Barvalia PV (2006) Chronic generalized
trichophytosis in an adult cattle. Indian Veterinary Journal 83: 546-547.

Rybnikar A (1992) Cross immunity in calves after vaccination against trichophytosis.
Acta Vet Brno 61: 189-194.

Mikali A, Chalabi M, Ghashghaie A, Mostafaie A (2012) Immunization against bovine
dermatophytosis with live Trichophyton verrucosum. Afiican Journal of Microbiology
research 6: 4950-4953.

Zienicke H, Korting HC (1989) [Intrafamilial transmission of Trichophyton verrucosum
to a newborn]. Mycoses 32: 411-415.[Crossref]

Maslen MM (2000) Human cases of cattle ringworm due to Trichophyton verrucosum
in Victoria, Australia. Australas J Dermatol 41: 90-94.[Crossref]

Pal M, Lee CW (2000) Trichophyton verrucosum infection in a horse and its
transmission to man. Korean Journal of Veterinary Clinical Medicine 14: 196-198.

Bassiri-Jahromi S (2013) Epidemiological trends in zoophilic and geophilic fungi in
Iran. Clin Exp Dermatol 38: 13-19.[Crossref]

Copyright: ©2017 Pal M. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.

Anim Husb Dairy Vet Sci, 2017

doi: 10.15761/AHDVS.1000106

Volume 1(1): 3-3


http://www.ncbi.nlm.nih.gov/pubmed/8236680
http://www.ncbi.nlm.nih.gov/pubmed/21063539
http://www.ncbi.nlm.nih.gov/pubmed/20347667
http://www.ncbi.nlm.nih.gov/pubmed/21537757
http://www.ncbi.nlm.nih.gov/pubmed/15719486
http://www.ncbi.nlm.nih.gov/pubmed/6888422
http://www.ncbi.nlm.nih.gov/pubmed/16552485
http://www.ncbi.nlm.nih.gov/pubmed/2677718
http://www.ncbi.nlm.nih.gov/pubmed/10812701
http://www.ncbi.nlm.nih.gov/pubmed/23095235

	Title
	Correspondence
	Abstract 

