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Introduction

Dermatophytosis (also known as ringworm) is a superficial fungal skin infection of keratinized
tissues, claws, hair, and stratum corneum in dogs and also in other companion, domestic and wild
animals, caused by zoophilic, geophilic or anthropophilic fungal organisms, most commonly
Microsporum canis, M. gypseum and Trichophyton mentagrophytes, where majority of cases are
due to Microsporum canis (Mantelli and Sommariva, 1988; Mancianti et.al., 2002; Cabanes et al.,
2003) while very rare, other species isolated from dogs is Trichophyton mentagrophytes(\Vokoun
andKucera, 1991). In dogs, nearly 70% of cases are caused by Microsporum canis, 20% by M.
gypseum, and 10% by Trichophyton mentagrophytes. The prevalence of dermatophytoses in dogs
range from 4% to 10% however, few studies show a higher prevalence (Cabafies,
2000).Predisposing factors to dermatophytoses are age of the dog (first 2 years of life),immuno-
suppression (including immunosuppressive treatment), nutritional deficits (especially proteins and
vitamin A), high temperature and high humidity, season, skin trauma resulting from increased
moisture, playing or aggressive behavior, clipping, poor hygiene, other diseases etc. (Nichita and
Marcu, 2010; Pier et al., 1994; Lewiset al., 1991).Dermatophytosis is one of the most common
contagious diseases but not life-threatening, treatable and curable, easily contracted by direct
contact and of zoonotic importance (Moriello 2014). The epidemiology of the dermatophytes is
closely connected to its environment (Mattei et al. 2014). Most cases of ringworm are spread by
direct contact with infected animals or indirect with contaminated objects such as furniture or
grooming tools, broken hairs with associated spores. Spores attach to the epidermis and germinate
to produce hyphae that invade stratum corneum and hair. The incubation period of canine
dermatophytosis to the onset of the skin lesions is normally seven to 14 days (Newbury et al.,
2010).Clinical signs of Canine dermatophytosis are often characterized by typical round alopecic
lesions and brittle hairs. Single or multi- focal scaly crusted lesions were observed, which is

covered by a crust and the edges swollen (Moretti et al., 2013).
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Materials and Methods

A female Dachshund dog(Canis lupus familiaris) approximately4 years old was presented to
Shahedul Alam Quadary Teaching Veterinary Hospital(SAQTVH)of Chattogram Veterinary and
Animal Sciences University (CVASU)with a history of one month duration of multifocal areas of
hair loss with scaling on the trunk and limbs (fig.1) and it had been treated with various drugs
including a combination of topical and systemic antifungals and antibiotics with incorrect dosage.
General physical examination was normal of the dog with poor body condition. Samples were
collected by plucking hair with forceps and by scraping epidermal scales with a sterile surgical
blade from the affected areas for mycological and parasitological examination. No mites were
found in a microscopic examination of skin scrapings. Wood’s lamp examination was applied for
fluorescence on the hair shafts and infected hairs showed an apple-green fluorescent on the
infected area (fig.2). After placing a drop of KOH solution on a microscopic slide, the specimen
(small pieces of hairs and skin scales and crusts) was added and gently heated the preparation
over the flame of a spirit lamp. As soon as the specimen was cleared, then examined it
microscopically using the 10x and 40x.Hyphae, microconidias and macroconidias were absent
while examined in direct microscopy with 10% potassium hydroxide (KOH).Blood was collected
from cephalic vein. Complementary laboratory blood tests showed that the dog had no blood
abnormalities that showed there was no other evidence of disease. Samples taken from scraping
lesions were inoculated onto Sabouraud dextrose agar(SDA) with 0.05% chloramphenicol and
0.5% cycloheximide and incubated at room temperature for one week (fig.3). After 7 days
incubation, fungal cultures on Sabouraud dextrose were taken for microscopic examination. The
conidia were identified after lactophenol cotton blue staining on the basis of their size, shape,
presence of septa, thickness of conidial wall and arrangement of conidial cells around the hyphae
to confirm the genera of fungus for definitive diagnosis (fig.4).In that patient, we used
combination of oral and topical antifungal in two phases. The dog was prescribed firstly
Fluconazole (Tab. Canazole) dosage 10 mg orally for a period of 7 days and Whitfield ointment
(Oint. Fungalin) topically two times daily for a period of 14 days .After confirmation of
microsporosis the dog was treated with Itraconazole (Cap. Itra) 10 mg orally, once daily for 21

days and Ketoconazole (Nizoder shampoo2%) topical for two times/ week for a month.
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Figure 1: Patches of scaling, scratching and alopecia on the trunk and limbs
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Results and Discussion

Physical examination revealed hair loss, scaling, scratching, crusting and alopecia on the trunk
and limbs (Fig. 1). Classical lesions include one or more areas of partial alopecia with scaling and
crusting most commonly on the trunk and limbs and lesions may be hyper-pigmented (Moriello
2004). In this case Diagnosis of dermatophytosis was based on history, clinical examination and
complementary tests, such as Wood’s lamp, light microscope and fungal culture.

In this case, Wood’s lamp examination showed apple-green fluorescent on the infected area
(Fig.2) which indicated that the fluorescence probably due to dermatophyte species including M.
canis. According to Outerbridge (2006), hairs invaded by most of M. canis, when ex-posed to the
light showed yellow green glow. However, the green fluorescence came not only due to M. canis
but also from other materials. According to the Wood’s lamp is used to establish a tentative
diagnosis of dermatophytosis in dogs but cannot be used to exclude this type of infection since
some skin ointments and other materials will fluoresce and may give a false positive result (Gupta
and Singh 2004). Therefore, examination with Wood’s ultra-violet light was only used for
screening method for dermatophytosis. Mycological Culture remains the most reliable technique

for confirming dermatophytosis in dogs.

(a) (b)
Figure 2: Apple-green fluorescent on the affected area in skin (a) and Wood’s lamp (b)
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The samples were subjected to for direct microscopy detection of fungal elements (hyphae and
arthrospores) after preliminary treatment with 10% KOH and gentle heating over the flame of a
spirit lamp. The result of that examination was negative for hyphae, microconidias and
macroconidias. Nevertheless, these results could be false negative. Identification of fungal
elements directly in clinical samples using potassium hydroxide 10% (KOH) by microscopic is a
quick method, but its specificity and sensitivity is low. Moreover, false negative results are
possible. Levitt et al. (2010) suggested that the sensitivities of direct microscopy using 10%
KOHwere73.3%.

In this case, fungal culture was definitive diagnosis which was considered the “gold standard” for
diagnosis (Moriello, 2001). Sabourauds dextrose agar (SDA) was the most commonly used for
fungal culture media. Clinical specimen (Skin scrapings and plucked hair) placed on Sabouraud
dextrose agar and incubated at room temperature for one week. Growing fungal Culture showed a
white, coarsely fluffy spreading colony with a distinctive "hairy" or "feathery" texture. On the
underside of the medium, a characteristic deep yellow pigment developed due to the metabolites
secreted by the fungus. The intensity of this yellow pigmentation peaked on the 6th day of colony
growth. (Fig. 3). These characters were like Microsporum canis (Moriello KA., 2014). Hyaline
hyphae and large thick walled spindle shaped macroconidia were detected by lactophenol cotton
blue (LPCB) staining of culture (Fig. 4) (llhana et al., 2016). Although urease test was not
performed, however, from microscopic examination the culture was suggested as Microsporum

canis.

Figure 3: Sabouraud dextrose agar showed a white, cottony spreading colony with yellowish
pigmentation
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Figure 4: Lacto phenol cotton blue mount showing macroconidias

In this case, the dog was treated in two steps with combination of systemic and topical
antifungals. Firstly, the dog was prescribed Fluconazole (Tab. Canazole) dosage 10 mg orally for
7 days and Whitfield Ointment (Oint. Fungalin) topically for 14 days on the basis of clinical
signs. After mycological confirmation, a systemic oral therapy with itraconazole (Cap. Itra) at a
dose of 10 mg/kg for a period of 21 days and topical treatment with (Nizoder shampoo2%)two
times/ week for a month were given. M. canis invade the hair follicle and hair shaft. According to
Moriello KA. (2004), most commonly effective dose of itraconazole was 5-10 mg kg—1 orally
every 24 hours interval which works by altering fungal cell membrane permeability through
inhibition of ergosterol synthesis .Topical therapy alone does not adequately penetrate the hair
follicle so that optimal treatment of dermatophytosis requires systemic therapy for effective
penetration to this site (Borgers et al., 1993). After treated with itraconazole for 21 days and
ketoconazole for one month, the dog showed reduction of lesions (Fig. 5). Bond (2010) suggested
thatthe treatment must be extended over 2 to 4 weeks after clinical cure and after obtaining two or
more negative fungal cultures. Complete resolution of lesions was achieved after 75 days of

itraconazole and ketoconazole treatment.

Figure 5: After use of combination treatments with systemic and topical antifungal for one month
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Conclusion

Dermatophytosis is one of the most common superficial fungal infections in dogs. This report
provides an example of a cutaneous fungal infection in a female Dachshund dog. The dog
suffered from Microsporum canis dermatophytosis and showed a successful response to systemic
itraconazole and topical ketoconazole antifungal therapy. Attention is focused mainly on

Microsporum canis due to veterinary and public health importance.

7|Page



Acknowledgement

| first praise to my creator the Supreme Personality of Godhead for his causeless compassion and
enable me to pursue this study in this field of science and to complete this clinical report writing
for the Degree of Doctor of Veterinary Medicine (DVM).

| feel great pleasure to express my deepest sense of gratitude and indebtedness to my beloved and
reverend teacher and Supervisor Professor Dr. Mohammed Yousuf Elahi Chowdhury,
Department of Medicine and Surgery, Chattogram Veterinary and Animal Sciences
University, for his scholastic guidance valuable suggestions, kind cooperation, sympathetic
supervision, constant inspiration, encouragement and constructive criticism throughout the entire
period of my study. | cannot but express my heart squeezed gratitude, deepest sense of
thankfulness and appreciation to all of my teachers for their constant inspiration, cordial co-

operation and valuable suggestion throughout the tenure of my whole campus life.

I would like to express my deep sense of gratitude and heartfelt appreciation to Professor Dr.
Abdul Ahad, Dean, Faculty of Veterinary Medicine, and Professor Dr. A.K.M Saifuddin,
Director of External Affairs, Chattogram Veterinary and Animal Sciences University.

Last of all I am ever indebted to my parents, sister, brother, friends and other relatives for their

sacrifices, blessing and encouragement to get me in this position.

8|Page



References

Bernardo F, Lanca M, Guerra M, Martins HM. Dermatophytes isolated from pet, dogs  and cats
in Lisbon, Portugal (2000— 2004). Revista Portuguesa de Ciencias  Veterinarias. 2005;
100:85-88.

Bhardwaj RK, Taku AK, Ahmad I. Therapeutic management of dermatophytosis in canine. Indian
Vet. J.2012; 89:61-62.

Bond R. 2010. Superficial veterinary mycoses. Clinics in Dermatology. 28(2): 226-36.

Borgers M, Degreef H, Cauwenbergh G. Fungal infections of the skin: Infection process and
antimycotic therapy. Curr Drug Targets. 2005; 6:849-862.

Borgers M, Xhonneux B, Van Cutsem J. 1993. Oral itraconazole versus topical  bifonazole
treatment in experimental dermatophytosis. Mycoses. 1993 Mar-Apr. 36(3-4): 105-15.

Brilhante RSN, Cavalcante CSP, Soares- Junior FA, Cordeiro RA, Sidrim JJC, Rocha  MFG.
High rate of Microsporumcanis feline and canine dermatophytoses in Northeast Brazil:
Epidemiological and diagnostic features. Mycopathol. 2003;  156: 303—-308.

Cabanes FJ. Dermatofotosis animales. Recientes avances. Rev. Iberoam Micol. 2000; 17:S8-S12.

Cabanes, F. J., F. Mancianti, M. P. Tampieri, M. G. Gallo, L. Pinter, B. Mignon, R. Fabikova, A.
Tomsikova, A. Weber, M. J. Paya, M. T. Cutuli (2003): Survey of cat and dog
dermatophytoses in Europe. Trends in medical mycology 49-54. ISSI Proceedings.

Cafarchia C, Romito D, Sasanelli M, Lia R, Capelli G, Otranto D. The epidemiology of canine
and feline dermatophytoses in southern Italy. Mycoses. 2004; 47:508— 513.

Chermette R, Ferreiro L, Guillot J. 2008. Dermatophytoses in animals. Mycopathologia. 166 (5-
6): 385-405.

Ciftci A, Ica T, Sareyyupoglu B, Mustak HK. Retrospective evaluation of dermatophytosis in
cats and dogs. Vet J Ankara Univ. 2005; 52:45-48.

Copetti MV, Santurio JM, Cavalheiro AS, Boeck AA, Argenta JS, Aguiar LC, Alves SH.
2006. Dermato-phytes isolated from dogs and cats suspected of dermatophytosis in Southern
Brazil. Acta Scientiae Veterinariae. 34(2): 119-124.

D’ovidio D, Santoro D. Survey of zoonotic dermatoses in clientowned exotic pet mammals in
southern Italy. Zoonoses Public Health; 2014. DOI:10.1111/zph.12100

Dasgupta T, Sahu J. Origins of the KOH technique. Clin Dermatol. 2012; 30:238— 242

De Hoog GS, Guarro J, Gene” J, Figueras MJ. 2000. Atlas of Clinical Fungi, 2nd edn. Utrecht:
Centraal-bureau voor Schimmelcultures.

Foil CS. 1990. Dermatophytosis. In: Greene C.E. (Ed.). Infectious Diseases of the Dog and Cat.
Philadelph-ia: W.B. Saunders, 659-668

9|Page



Galuppi, R., M. S. Carelle, M. P. Tampieri (2002): Epidemiological features of dermatophytoses
in animals: five years of diagnostic activity (1995-1999). Obiettivi e Documenti Veterinari 23,
51-54

Georg LK. The diagnosis of ringworm in animals. Vet Med. 1954; 49:157-166.

Gross TL, Ihrke PJ, Walder EJ. Veterinary Dermatopathology: A macroscopic and microscopic
evaluation of canine and feline skin disease. St. Louis: Mosby —Year Book. 1992; 241-246.

Gupta LK, Singhi M. 2004. Wood’s lamp. Indian J Dermatol Venereol Leprol. 70: 131.

Ilhana Z, Karacab M, Ismail Hakki Ekina IH, Solmazc H, Akkanb AH, Tutuncud M. Detection of
seasonal asymptomatic dermatophytes in Van cats. Brazilian J of Microbial. 2016; 47:225—
230.

Khosravi AR, Mahmoundi M. 2003. Dermatophytes isolated from domestic animals in Iran.
Mycoses 46: 222-225

Kristensen, S., H. Viggo Krogh (1981): A study of skin diseases in dogs and cats. Nord. Vet.
Med. 33, 134-140.

Leal CA, Kim P, Mota A, Lima DC V, Gomes AL, Junior, PJ W, Silva LB, Mota RA. PCR-
RFLP: An alternative to culture (gold standard) in diagnosis of dermatophytes in dogs and
cats. Pub Vet. 2017;11(2):181-186.

Lewis DT, Foil CS, Hosgood G. 1991. Epidemiology and clinical features of dermatophytosis in
dogs and cats at Louisiana State University: 1981-1990. Veterinary Dermatology. 2: 53-58.

Mancianti, F., S. Nardoni, M. Corazza, P. D’ Achille, C. Ponticelli (2003): Environmental
detection of Microsporum canis arthrospores in the households of infected cats and dogs. J.
Feline Med. Surg. Sci. Direct. (In press)

Mancianti, F., S. Nardoni, S. Cecchi, M. Corazza, F. Taccini (2002): Dermatophytes isolated from

symptomatic dogs and cats in Tuscany, Italy during a 15-year- period. Mycopathol. 156, 13-
18.

Mantelli, F., M. Sommariva (1988): Dermatomycoses in dogs and cats. Summa 5, 186-188.
Mattei AS, Beber MA, Madrid IM. Dermatophytosis in small animals. Symbiosis. 2014;2(3):1-6.
Menelaos LA. Dermatophytosis in dog and cat. Buletin USAMV-CN. 2006; 63:304-308.

Miller WH, Craig EG, Campbell KL, Muller GH, Scott DW. Muller & Kirk’s Small animal
dermatology. 7th ed. St. Louis: Elsevier; 2013.

Moretti A, Agnetti F, Mancianti F, Nardoni S, Righi C, Moretta I, Morganti G,  PapiniM.
Dermatophytosis in animals:epidemiological, clinical and zoonoticaspects. G ital Dermatol
Venereol.2013; 148:563-72.

Moriello KA, Coyner K, Paterson S, Mignon B. Diagnosis and treatment of dermatophytosis in
dogs and cats. Vet Dermatol. 2017; 28:266—68.

10|Page



Moriello KA, Newbury S. Recommendations for the management and treatment of
dermatophytosis in animal shelters. Vet Clin North Am Small Anim Pract. 2006; 36:89-114.

Moriello KA. 2004. Treatment of dermatophytosis in dogs and cats: review of published
studies. Vet Dermatol. 15: 99-107.

Moriello KA. 2014. Feline Dermatophytosis Aspects pertinent to disease management  in
single and multiple cat situations. Journal of Feline Medicine and Surgery. 16: 419-431

Moriello KA. Diagnostic techniques for dermatophytosis. Clinical Techniques in  Small Animal
Practice. 2001; 16:219-24.

Newbury S, Blinn MK, Bushby PA, Barker Cox C, Dinnage JD, Griffin B, etal. Guidelines for
standards of care in animal shelters. The Association of Shelter Veterinarians.
http://oacu.od.nih.gov/disaster/ShelterGuide.pdf 2010, accessed February 26, 2014).

Nichita I, Marcu A. The fungal microbiota isolated from cats and dogs. Anim Sci Biotechnol.
2010;43(1):411-414.

Outerbridge CA. 2006. Mycologic Disorders of the Skin. Clin Tech Small Anim Pract. 21: 128-
134 © Elsevier Inc.

Pier AC, Smith JMB, Alexiou H, Ellis DH, Lund A, Prichard RC. Animal ringworm- its etiology
public health significance and control. J. Med. Vet. Mycol. 1994; 32:133-150.

Pinter L, Stritof Z. A retrospective study of Trichophyton mentagrophytes infection in dogs
(1970-2002). Veterinarski Arhiv. 2004; 74(4):251-260.
Rebell, G., D. Taplin (1970): Dermatophytes: Their Recognition and Identification. University of

Miami Press. Florida.

Robert R, Pihet M. Conventional methods for the diagnosis of dermatophytosis.Mycopathol.
2008; 166:295-306.

Roshanzamir H, Naserli S, Ziaie B, Fakour M. Incidence of dermatophytes isolated from dogs and
cats in the city of Baku, Azerbaijan. Comp Clin Pathol. 2015; 24(5): 1-3

Scott DW, Miller WH, Griffin CE, eds. Fungal skin diseases. In: Muller and Kirk’s Small Animal
Dermatology, 6th edn. Philadelphia: W.B. Saunders. 2001; 336 61

Scott, D. W., W. H. Miller, C. E. Griffin (1995): Fungal Skin Diseases. Muller and Kirk’s Small
Animal Dermatology, 5th ed. Philadelphia, W. B. Saunders. pp. 330-389.

Segundo C, Martinez A, Arenas R, Fernandez R, Cervantes RA. Superficial infections caused by
Microsporum canis in humans and animals. Rev Iberoam Micol. 2004.

Singathia R, Gupta S, Yadav R, Gupta Y, Lakhotla RL. Prevalence of canine dermatophytosis in
semi-arid Jalpur. Haryana Vet. 2014; 53(1):43-45.

11| Page



Soedarmanto I, Purnamaningsih H, Raharjo S, Yanuartono, Ikliptikawati DK, Sakan GIY. 2014.
Isolation and Identification of Microsporum canis from Dermatophytosis Dogs in Yogyakarta.
Jurnal Veteriner. 15 (2): 212-216

Sparkes AH, Gruffydd-Jones TJ, Shaw SE, Wright Al, Stokes CR. 1993. Epidemiological and
diagnostic features of canine and feline dermatophytosis in the United Kingdom from 1956 to
1991. Veterinary Record. 133: 57-61

Sparkes AH, Werrett G, Stokes CR, Gruffydd-Jones TJ. Improved sensitivity in the diagnosis of
dermatophytosis by fluorescence microscopy with calcafluor white. Vet Rec 1994; 134:307—
308.

Vokoun, P., K. Kucera (1991): Study of dermatomycoses of dogs and cats in urban area.
Veterinarstvi 41, 250-254.

Weitzman I, Summerbell R. 1995. The Dermatophytes. Clinical Microbiology Reviews. 8(2):
240-2509.

White-Weithers N, Medleau L. Evaluation of topical therapies for the treatment of

dermatophyte-infected hairs from dogs and cats. J of the American Anim Hospital Assocc.
1995; 31(3):250-253

12| Page



Biography

I am Avi Das, son of Mr. Madhusudan Das and Mrs. Bijali Das. | passed my Secondary School
Certificate (SSC) from Poroikora Noyontara High School, Anwara, Chattogram in 2012 and
Higher Secondary Certificate (HSC) from Anwara Govt. College, Anwara, Chattogram in 2014
from Chattogram board, Bangladesh. | enrolled for Doctor of Veterinary Medicine (DVM)
degree in Chattogram WVeterinary and Animal Sciences University (CVASU), Khulshi,
Chattogram in 2014-2015 sessions. Now | am doing my internship program which is obligatory
for awarding my degree Doctor of Veterinary Medicine (DVM), from Chattogram Veterinary and
Animal Sciences University (CVASU). This study was the inauguration of me in the era of
research and | have a strong intention to involve myself in these types of activities in future. |

want to be a researcher as well as a veterinary practitioner in future.

13|Page



