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INTRODUCTION 


Fungal diseases constitute a substantial health problem all over the world and 
 have attracted the attention of physicians, dermatologists and microbiologists in the 
 recent  years  owing  to  variety  of  reasons  such  as  haphazard  use  of  antibiotics, 
 anticancer remedy and immunodeficient diseases like Acquired Immuno Deficiency 
 Syndrome(1).  They  are  broadly  classified  into  three  groups:  superficial  mycoses, 
 subcutaneous mycoses and systemic mycoses(2). 


Dermatophytosis  is  the  most  commonly  encountered  superficial  cutaneous 
 fungal      infection(3)  in  dermatology  out-patient  department  worldwide.  The  World 
 Health   Organization estimates that dermatophytes affect about 20% to 25% of world 
 population(4).  It  is  more  prevalent  in  tropical  and  subtropical  countries  like  India 
 where heat and moisture play a vital role(5). Studies on dermatophytosis in India have 
 received increased attention in recent years because one fifth of the world’s population 
 suffers from superficial mycosis(6).   


It  is  a  widespread  superficial  mycoses  affecting  hair,skin  and  nails  of 
 humanbeings and domestic  animals1. It is caused by a group of keratinophilic fungi 
 called dermatophytes that are capable of invading keratinized tissues(7) and can use 
 keratin as a nitrogen source.It tends to grow outwards on skin producing a ring like 
 pattern.  Hence they are universally called as tinea or ringworm(8).  


They are classified into three genera namely Trichophyton, Microsporum and 
Epidermophyton  based  on  their  colony  characteristics  and  microscopic 
morphology(5). . The dermatophytes  are  hyaline septate molds with  more than 100 
species  described.  Merely  42  species(Trichophyton-24,Microsporum-
16,Epidermophyton-2) are delibrated valid and less than half of these are known to 
cause  human  diseases.The  common    virulent  pathogenic  species  T.rubrum, 
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T.mentagrophytes, T.tonsurans, T.violaceum, M.audouinii, M.gypseum, M.canis and 
 E.floccosum. 


Depending  on  their  natural  habitat  (human,  animals  or  soil),they  are 
 categorized into anthropophilic ( human), zoophilic (animals) and geophilic (soil)(9).  


It  is  acquired  by  direct  contact  with  soil,  animals  or  humans  infected  with  fungal 
 spores. 


Clinically  dermatophytosis  may  be  classified  according  to  the  site  involved 
 (10).  


  Scalp- Tinea capitis 


  Face- Tinea facieii 


  Hands- Tinea manuum 


  Nail bed- Tinea unguium 


  Beard & Moustache area– Tinea barbae(9)(Barber’s itch or tinea sycosis) 


  Groin –Tinea cruris ( jock itch) 


  Body including trunk & arms –Tinea corporis 


  Feet-Tinea pedis (Athlete foot) 


Environmental  circumstances  such  as  hot  and  humid  climate,  personal 
 hygiene, overcrowding and the susceptibility of individual which varies from place to 
 place(11) influence the occurrence of dermatophytosis. Certain habitual practices such 
 as frequent cleaning of extremities with water without drying, wearing tight ill- fitting 
 clothing  such  as  jeans,leggings,synthetic  garments,  sarees  tied  tightly  around  the 
 waist,  sharing  of  instruments  for  mass  shaving,  live  fungal  stock,  shoe  and  socks 
 wearers,  exchange  of  foot  wears  confer  with  greater  existence  of  dermatophytosis. 


Exchanging of clothes, linen and towels either directly or via substandard communal 
laundering  are  other  recognized  risk  factors.    Farmers,  Sportsmen,  agriculturists, 
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wrestlers,outdoor labourers and those associated with history of contact with soil and 
 animal keeping  are at privileged risk of acquiring dermatophytic infection. Majority 
 of these patients have household contacts  and at times the entire family is affected. 


Damp foot conditions may intensify the symptoms of dermatophytosis and resultant 
 bacterial infections in immunocompromised individuals. Symptoms typically appear 
 between four and fourteen days following exposure.   


Various dermatophyte species are endemic in certain parts of the world which 
 have  a  limited  geographic  distribution.  The  cumulative  migration  of  world’s 
 population is disrupting quite a lot of epidemiological patterns. Some dermatophytes 
 like T.tonsurans, T.rubrum and E.floccosum are globally distributed. 


The Severity of infection is determined by the infecting fungi ,immune status 
 of the host and the  site of lesion (12) .The predictable  life time risk for a person to 
 acquire dermatophyte infection is 10% to 20% .It affects all the age groups and both 
 sexes.The incidence of dermatophytosis is increasing over recent years particularly in 
 pediatric,geriatric(13)  and  immunocompromised  patients(14)    .Tinea  corporis 
 infection is utmost conjoint worldwide followed by tinea cruris(15) .Tinea capitis is 
 most  common  among  the  children.T.rubrum  is  the  most  common  species  isolated 
 worldwide  followed  by  T.mentagrophytes(15).  Males  are  more  commonly  affected 
 than  females  as  progesterone  is  inhibitory  to  dermatophyte  growth  and  also  the 
 anatomic site involved. 


   The diagnosis of dermatophytic infection is mostly done clinically, but very 
often  the  clinical  presentation  is  confused  with  other  skin  disorders    like  contact 
dermatitis,eczema,psoriasis,  etc.  and  making  the  laboratory  diagnosis  and 
confirmation  obligatory    by  using  10%  to  40%    Potassium  hydroxide  mount    and 
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culture  in  Modified  Sabouraud  Dextrose  Agar  with  cycloheximide  and 
 chloramphenicol or gentamycin(16).  


Although dermatophytosis is considered to be a trivial disease, it is a 
 universal intractable infection deleteriously affecting the eminence of life through 
 communal dishonour and distressing the day-to-day behavior. The psychosomatic 
 effects of the disease are vastly significant and because of its high morbidity, it 
 provides monetary burden to the affected population in provisions of loss of working 
 hours  and treatment. 


It is a condition if not diagnosed and treated early; it may lead to disfigurement 
 of the areas involved. In order to prevent the morbidity and recurrence, early diagnosis 
 of the condition is required. The duration of the treatment rests on the site involved- 
 for skin lesions 1 to 2 weeks, for hair infection 6 weeks , for finger nail infection 6 
 months and for toe nail infection 1 year. 


Henceforth  the  antifungal  resistance  is  an  emerging  problem  ,  there  is  an 
 alarming  in  the  incidence  of  chronic  and  recurrent  dermatophytosis  in  India.  The 
 introduction  of  the  modern  treatment  modalities  and  aggressive  use  of  more 
 chemotherapeutic  agents  results  in  promptly  expanding  chemically  induced 
 immunosuppression. These patients are more prone for severe fungal infections. The 
 inadequate and inappropriate usage of antifungal agents and over the counter topical 
 corticosteroids  and  host  factors  such  as  non-compliance  and  immunosuppression 
 result in emergence of resistance and also in recurrence. 


Relapses  and  recurrences  are  more  common  in  people  visiting  communal 
 places like salons, spas, gyms and using common toilets in spite of proper treatment. 


The  management  of  recurrent  and  chronic  dermatophytosis  has  become  a  great 
therapeutic challenge for the dermatologists. The topical application of corticosteroid 
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ointments or  creams also lead to further misdiagnosis(17)  and mismanagement.  So 
newer antifungal agents with broad spectrum and different target of action are being 
developed  .An  ideal  antifungal  agent  should  have  a  broad  spectrum  of  activity,  it 
should be effective invivo and there should not be drug resistance. The standard invitro 
antifungal  susceptibility  testing  affords a consistent  and reproducible data that may 
predict the clinical consequence and treatment response when used in conjunction with 
patient’s  risk  factors.The  changing  trend  in  dermatophyte  infection  presents  as 
chronic,  treatment      nonresponsive  and  recurrent  cases.  Hence,  the  present  study  is 
conducted with an aim to isolate , speciate dermatophytes to reveal the changing trend 
in the prevalence and also to ensure their antifungal susceptibility. 
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AIM & OBJECTIVES: 


AIM: 


To  analyze  in  detail  about  the  epidemiology  and  prevalence  of  different  species  of 
 dermatophyte  sand  its  antifungal  susceptibility  pattern  from  patients  with 
 dermatophytosis  attending  the  Dermatology  Out-Patient  Department  at  Coimbatore 
 Medical College Hospital. 


OBJECTIVES: 


  To demonstrate the dermatophytes among the clinical samples. 


  To  isolate  and  identify  the  dermatophytes  by  conventional  and  mycological 
 techniques. 


  To study the prevalence of different species of dermatophytes. 


  To study the antifungal susceptibility pattern by microbroth dilution method 
 as per CLSI M38-A2 guidelines. 


  To  correlate  the  outcome  in  relation  to  varied  clinical  presentation, 
environmental and host factors associated with the disease. 
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REVIEW OF LITERATURE 
 HISTORY 


Historically, in 1835,  Agostino Bassi, an Italian Entamologist, first elucidated 
 the microbial nature of mucaridine disease of of silkworms (Bombyx mori) (18) .He 
 clearly recognized that  a mold called Beauveria bassiana was the etiological agent of 
 this  disease.  In  1837,  Robert  Remak  ,a  Jewish  Polish  German  Embryologist, 
 Physiologist  and  Neurologist  first  observed  fungal  hyphae  in  skin  scraping  of 
 superficial  mycoses.He  is  the  first  scientist  to  undertake  successful  research  on 
 cutaneous fungal infections in human.  In 1839, Johann Lukas Schonlein, a German 
 naturalist and Professor of Medicine described the molds and considered plants as the 
 causative agent of superficial mycoses of scalp i-e Tineacapitis. 


   In  1845,  His  pupil,  Robert  Remak  gave  accurate  description  for  cultivated 
 fungus from the lesions of the patient and named it as Achorion schonleinii by credit 
 this  discovery  to  his  Professor  Johann  Lukas  Schonlein  which  is  called  as 
 Trichophyton  schoenleinii  nowadays(7) .  Between  1841  and  1844,David 
 Gruby,aHungarian Physician described clinical entities of dermatophytic infection of 
 scalp  i-e favo and demonstrated cultural isolation and transmission of that fungi to 
 humans.  


Ectothrix pattern  of fungal invasion of hair in beard and scalp(7) was decribed 
 by him .He named the causative agent  as Microsporum audouinii.  This  fungus  was 
 named after Jean Victor Audouin and he also described endothrix pattern of fungal 
 invasion of hair caused by Trichophyton  tonsurans. 


   Between  1849  and  1929,the  variant  of  tinea  corporis  popularly  called  as 
Majocchi’sgranuloma. was originally described by  Professor DomenicoMajocchi,a 
Italian Physician  and Dermatologist . He named the disorder as tricofitico in 1883. 
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Between  1892  and  1938,Raymond  Jacques  Adrien  Sabouraud,a  French  Physician, 
 began his studies on dermatophytes and in 1910, he published his monumental work, 


“Les  Teignes”  in  which  the  categorization  of  dermatophytes  into  four  genera  i-e 
 Achorion, Trichophyton,Microsporum and Epidermophyton was done  chiefly based 
 on  the  clinical  aspects  of  the  disease  pooled  with  intellectual  and  microscopic 
 observation(17)  . 


In 1925, RobertW.Wood, an American Physician, invented the wood’s lamp 
 and used it for the detection of fungal infection of scalp hair and subsequently for other 
 infections.  In  1934,Chester  Wilson  Emmons,  a American  Mycologist,  modified  the 
 taxonomic  scheme  of  sabouraud  and  other  scientists  (7)  .He  redefined  the 
 classification  of  dermatophytes  by  eliminating  the  genus  Achorion  based  on 
 morphology of spore and accessory structures which is followed tillnow. 


Between 1948 and 1960, more than 1lakh children, immigrating from North 
 America  into  Israel  were  subjected  to  very  high  dose  of  ionizing  radiation  for  the  
 treatment of tinea capitis which led to 6000 deaths shortly and increased incidence of 
 Head  and  Neck  tumours.In  1974,Dr.Baruch  Modan,  an  Israeli  Medical  Scientist 
 reported these findings and thereby the Government of Israel had to compensate the 
 victim ,a documentary film named “The Ringworm Children” was released in 2003 to 
 highlight the issue of irrational use of radiation therapy for treating ordinary fungal 
 infections. 


In  1958,  Gentles  discovered  Griseofulvin  after  his  experimental  works  on  
guinea  pigs.  In  1959,Dawson  and  Gentles  discovered  teleomorphs  of  Trichophyton 
ajelloi Vanbreuseghem using hair-bait techniques that led to a  breakthrough research 
on many dermatophytic  teleomorphs  and  allied  keratinophilic fungi(19)  . 
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In  1960,  the  teleomorphs  of  Microsporum  gypseum  complex  was 
 independently  obtained  by  Griffin  and  Stockdale  and  thereby  vindicating  Nannizia 
 original observation of the sexual stage(7). In 1969,Taplin and co-workers developed 
 Dermatophyte Test Medium for  isolation and differentiation  of dermatophyte from 
 other microbial contaminants in skin lesions.  In 1980,there is an significant impact in 
 the management of dermatophytosis preceded by the invention of derivatives of azole  
 and allied grouping of antifungal agents. 


Every  ten  years  once,  the  Mycopathologia  publishes  a  special  issue  on 
 Dermatophytes and Dermatophytosis which was published last in February 2017 (Vol 
 182,  No  1-2)  covering  most  of  the  current  aspects  of  dermatophytes  related  to 
 taxonomy and allied areas. 


DERMATOPHYTES 


The  term    “tinea”  is  derived  from  a  Latin  word  which  means    “moth”or 


“worm”(9)  that  denotes  the  serpentine  like  and  circular  or  annular    or  ring  like 
 cuteneous lesions produced by dermatophytes and appears as burrowing  of worm at 
 the margin of lesion. “Skin plant”(20),the other name for dermatophyte is originally a 
 misnomer because fungi are not consistent to plants phylogenitically. 


TAXONAMY OF DERMATOPHYTES: 


Kingdom  :  Fungi 


Phylum  :  Ascomycota 


Class    :  Plectomycetes 
 Order     :  Onygenales  
 Family   :  Arthromataceae 
 Genus    :  Arthroderma  


(Trichophyton24species, Microsporum 16 species, Epidermophyton 2species) 
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Dermatophytes  are  categorized  into  anamorphs  (imperfect  or  asexual  state) 
 and  teleomorphs  (perfect  or  sexual  state).The  proteases  produced  by  these  aerobic 
 fungi digest  keratin and  permits colonization followed by  infection and invasion  of 
 stratum corneum of hair shaft,skin and nails (21) by dermatophyte. 


Since the dermatophytes are not able to infiltrate the deeper tissues or organs of hale 
 and  hearty  immunocompetent  host,  the  dermatophyte      infection  is  cutaneous  and 
 constrained to non-living cornified layers (8). Due to the existence of infectious agent 
 and its metabolic products, varieties of changes arise in the host. A single species can 
 produce numerous clinical types with distinct pathology. 


They can be broadly classified into three genera 


  Genus Trichophyton  – infects the hair, nails and skin. 


  Genus Microsporum- infects the hair &skin and do not infect the nails. 


  Genus Epidermophyton- infects the skin and nails and do not infect the hair  .  
 ECOLOGY(16): 


Based on their natural habitat, they are divided into three categories 
 Anthropophilic: 


  These fungal species exclusively infect humans. 


  Transmission  occurs  either  by  direct  contact  with  the  infected  person  or 
 sharing of  fomites . 


  They cause only mild infection and produce chronic lesion but they are poorly 
 respond to treatment. 


Zoophilic: 


  They  infect  animals.  Humans  acquire  infections  via  direct  contact  with  the 
infected  animals  or  indirect  contact  with  fomites  coupled  with  keratinous 
material from animals. 
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 Geophilic: 


  These fungal species are habitually isolated from soil. Rural people handling 
 manure  and  decaying  organic  matter  in  the  soil are  more  prone  to  get  these 
 type of fungal infections . 


However both Zoophilic and geophilic species produce severe infections and   
 acute   inflammatory   response,   they tend to resolve promptly .  


ECOLOGICAL CLASSIFICATION OF DERMATOPHYTES(22) 


Trichophyton  Microsporum  Epidermophyton 


Anthropophilic 


T.concentricum 
 T.megninii 
 T.mentagrophytes 
 T.rubrum 


T.schoenleini 
 T.soudanense 
 T.tonsurans 


M.audouinii 


M.ferrugineum  E.floccossum 


Zoophilic 


T.equinum 
 T.mentagrophytes 
 var 


mentagrophytes 
 T.simii 


T.verrucosum 


M.canis 
 M.equinum 
 M.gallinae 
 M.persicolor 


Geophilic  T.ajelloi 
 T.terrestre 


M.amazonicum 
 M.cookie 
 M.fulvum 
 M.gypseum 
 M.nanum 
 M.praecox 


E.stockdaleae 
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The  identification  and  speciation  of  dermatophytes  is  chiefly  based  on 
 macroscopic appearance of colonies like rate of growth, texture, pigmentation, colony 
 topography and microscopic appearances like conidia and special hyphae. 


The conidia are of two types 


  Macroconidia-large and septate,   


  Microconidia-small and unicellular. 


DISTRIBUTION OF CONIDIA IN DERMATOPHYTES 


Genus  Trichophyton  Microsporum  Epidermophyton 
 Macroconidia  Rare or absent  plenty  Plenty 


Thin  &  smooth 
 walled 


Thick  &rough 
 walled 


Thick  &smooth 
 walled 


Pencil    or  cigar 
 shaped 


Spindle shaped  Clavate  or  club 
 shaped 


Microconidia  Abundant  Rare  Absent 


The dermatophytes possess thin, septate, hyaline hyphae.  Some of the species 
 bear  special  hyphae  such  as;  spiral  hyphae,  racquet  hyphae  and  favic  chandeliers 
 hyphae.  


EPIDEMIOLOGY  


T.soudanense, T.gourvilli and T.yaoundei are constrained to Central and West 
Africa. The etiological agent of tinea imbricata, T.concentricum  is confined to islands 
of the South Pacific and in Central and South America(7)  . Microsporum ferrugineum 
preponderates in Japan.  Though T. tonsurans  is the principal cause of T. capitis in 
children in India, Nepal, Canada, and Europe 
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In India, anthropophilic species, Trichophyton violaceum is the most frequent 
 pathogen causing tinea capitis.  Trichophyton rubrum continues to be the predominant 
 species in Tamil Nadu followed by Trichophyton mentagrophytes. 


AGE DISTRIBUTION


Scalp infections are universal in children. It can occur infrequently   following 
 puberty  but  this  infection  causes  scarring  alopecia  in  adults.  The  reason  for  the 
 preponderance of the disease in children is primarily due to the  inadequate amount of 
 the  medium  chain  fatty  acids  in  sebum.  The  change  in  the  free  fatty  acids  of  scalp 
 inhibits  the  growth  of  dermatophytes  in  post  pubertal  individuals.    Premenopausal 
 women may be predisposed to tinea capitis due to reduction in the synthesis of these 
 fungistatic triglycerides in their sebum.  


In contrast to tinea capitis, tinea pedis is usually seen in adolescents and young 
 adults .Tinea pedis occurs in young children sporadically, but with concomitant skin 
 infection  (23).  The  incidence  of  onychomycosis  with  Tinea  pedis  is  more  amongst 
 diabetic patients .  


CLINICAL MANIFESTATIONS: 


Skin: 


The dermatophytes extend in an centrifugal pattern in the stratum corneum and 
 create a characteristic  ring or annular shaped pruiritic scaly lesion on the skin with 
 raised  edges  along  with  central  clearing  .Scaling,  erythema  or  seldom  blister  may 
 occur. 


Nails: 


Some species of dermatophytes invade through superficial or lateral nail plates 
and subsequently spread throughout the nails. 
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 Hair shaft:  


Several species of dermatophytes invade the hair shaft (endothrix) or they may 
 be found surrounding   the hair shaft (ectothrix). The infected hairs turn into brittle 
 and results in  alopecia which   may also  lead to a persistent  suppurative folliculitis 
 (Majocchi’s granuloma). 


Scratching leads to inoculation of   spores onto the surface of different parts of 
 the body. The lesions are not developed due to invasion   of tissue by the fungi per se. 


They are produced as an inflammatory response of the host to fungal antigens. 


PATHOGENESIS: 


Dermatophytic infection is acquired by the deposition of viable arthroconidia 
 or  hyphae  on  the  surface  of  susceptible  individual.  After  inoculation  in  the  skin, 
 suitable conditions favour the infection to progress through the stages of adherence 
 and penetration. 


The  invasion  of  dermatophyte  is  subject  to  host  factors  including  protease 
 inhibitors and probably  hormones which may limit  the extension  of infection.  The 
 severity of clinical disease is affected by several host factors like 


  sebum has an inhibitory effect on dermatophytes 


  invasion  of  dermatophyte  is  influenced  by  macerated  skin  and 
 discontinuity in the skin barrier. 


  Inheritance 


  immune status of the host. 


Invasion  and  proliferation  of  dermatophytes  to  the  keratinized  tissue  are 
 limited by certain factors. These factors include; 


  The  dermatophytic  predilection    towards    cooler  skin  surface    than 
normal body temperature 
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  The presence of certain factors in serum such as β globulins, ferritin and 
 metal chelators inhibit the growth of dermatophyte and immune response 
 of the host.  


The  hyphae  of  dermatophyte  breaks  into  arthrospores  and  shed  off.This  is 
 partly accountable for the central clearing of dermatophytic infection. Restriction of 
 their  invivo  activity  to  the  zone  of  differentiation,the  keratin  which  is  newly 
 differentiated  and for the infection to persist, the hyphal growth must keep in rapidity 
 with the  rate of production of keratin.  The growing tips of hyphae within the shaft 
 reach the periphery of living keratinized cells and produce Adamson’s fringe. When 
 the equilibrium between the host and fungus is skewed in favour of the host and the 
 uphill  progression  of  keratin  carries  the  active  hyphal  elements  away  from  the 
 keratinous zone,there will be the cessation of infective process and cure take place. 


The great variation in the clinical presentation  is allied to   


  The site of infection 


  The  species and strains of dermatophyte 


  Host’s Immune status  


  Inoculum  size. 


The production of Sphingosines by keratinocytes and fattyacids  by sebaceous 
glands  favour  arthroconidia to  adhere the keratinized tissue(24)  .The  arthroconidia 
and hyphal  growth adherence proceeds radially in multiple directions.The proteases 
secreted by dermatophytes could facilitate efficient adherence and digest  keratin into 
oligopeptides  or  aminoacids.  The  spores  that  are  germinated  invade  the  stratum 
corneum at a rate quicker than desquamation which  is facilitated by  serine subtilisin, 
metalloendoprotease  (fungalysins),  hydrolase,  lipases,  ceramidases  and  mucolytic 
enzyme secreted by dermatophytes (25). 
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 IMMUNITY  


Development of host response is chiefly by T-cell mediated Delayed type of 
 hypersensitivity.Antibody  formation  does  not  seems  to  be  protective.The  natural 
 defenses  against  dermatophytes  depend  on  both  immunological  and  non- 
 immunological mechanisms.  


INNATE IMMUNITY     


The  epidermis  and  nails  synthesize  a  natural  peptide  which  has  antimycotic 
 activities.  Dermatophyte  antigens  act  like  chemokines  for  the  leukocytes  in 
 inflammatory  lesions  and  these  neutrophils  kill  the  pathogen  via  the  oxidative 
 pathway. It triggers the alternate complement pathway also(23)  . 


ACQUIRED IMMUNITY 


a)  HUMORAL  IMMUNITY 


The  humoral  immune  response  does  not  arrive  to  help  in  the  elimination  of 
 infection  and  the    peak    level  of    non  specific  antibodies  cross  react  with  other 
 dermatophytes  and  saprophytic  fungi  and  results  in  chronic  dermatophytosis. 


‘Immunoglobulin  E’  suppresses  the  cell  mediated  immunity  through  its  histamine 
 secretion  and  humoral  mediated  immunity  is  capricious  during  dermatophytosis. 


There  is  no  standard  dermatophyte  antigen  available  to  test  its  sensitivity  and 
 specificity. 


b)   CELL MEDIATED IMMUNITY 


   Cell  mediated  immunity  is  by  means  of  type  IV  delayed  hypersensitivity 
reaction to dermatophyte antigen(Trichophytin) arbitrated by cellular immune system 
which  is  persistent  in  eliminating  the  dermatophytic  infection  and    results  in  
mycological and clinical cure(26)of this superficial fungal infection. Trichophytin skin 
test  is  positive  in  normal  population  due  to  their  prior  exposure  to  dermatophytic 
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infection or by cross  reactivity. Defective T-cell mediated immune response causes 
 chronic  infection  with  Trichophyton  rubrum  and  Trichophyton  concentricum.  The 
 persistent  dermatophytic  infection  elicits  T  helper  2  immune  response  (23).  The 
 chronic or relapsing infection  is caused by Trichophyton rubrum whereas long term 
 resistance to re-infection (23)by Trichophyton verrucosum. 


Some patients are liable for chronic or recurrent infection due to the following 
 reasons 


  Skin affords an environment favorable for fungal growth and persistence. 


  Recurrence owing to short term therapy or under treatment. 


  Resistance to antifungal agents. 


  Immunosuppression  is  another  source  of  amplified  vulnerability  to  fungal 
 infection. 


  Atopic  or  those  who  lack  of  Cell  Mediated  Immunity  to  definite  Dermatophyte 
 species. 


TINEA CORPORIS (Tinea glabrosa or Tinea glabrata) 


Tinea corporis is the most common dermatophytic infections of the non hairy 
skin of the trunk and both extremities. T.rubrum, T.mentagrophytes and E.floccosum 
commonly  causes  tinea  corporis.  Domestic  animals  are  the  important  agents  in 
transmission of organisms causing tinea corporis specifically the zoophilic species like 
Trichophyton verrucosum.They are generally presented as nodule on the lower part of 
the legs with the overlying skin appearing red, dry and scaly(23)  . Lesions may be 
arcuate,  annular,  circinate,  oval  in  shape,  scaly  plaque  with  a  raised  erythematous 
border  and  central  clearing.    Tinea  profunda,  Majocchi’s  granuloma  and  tinea 
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imbricata(27) are the clinical variants of tinea corporis. Majocchi’s granuloma caused 
 by Trichophyton rubrum is defined by perifollicular pustules or granulomas. 


TINEA CRURIS OR TINEA INGUINALIS (Synonym:Jock itch or Gym itch or 
 Dhobies itch) 


Tinea  cruris  is  the  dermatophytic  infection  of  the  inguinal  region  precisely 
 inner aspect of upper thigh and crural folds with a raised, erythematous, scaly sharply 
 demarcated  lesion  with  advancing  border(29).  Perineal  regions  are  more  frequently 
 affected in men since scrotum encourages a moist and warm environment. The most 
 common  predominant  pathogens  are  the  anthropophilic  species  like  T.  rubrum,  E. 


floccosum and T. mentagrophytes(28)  . 


Border  may  contain  pustules  or  vesicles.Other    intertriginous  areas  such  as 
 under pendulous breasts, axilla and around umbilicus in obese patients also involved. 


TINEA CAPITIS(30) 


   Tinea  capitis  is  the  generally  known  dermatophyte  infection  of  the  scalp  in 
 children.  Anthropophilic  species  produce  endemic  infections  and  zoophilic  species 
 cause  sporadic  (23).  It  can  be  aggravated  by  sharing  of  contaminated  comb  and 
 clothes(31) . The causative agent of tinea capitis is Trichophyton species particularly 
 Trichophyton tonsurans. Trichophyton violaceum and Microsporum audouinii are the 
 determining agents in North India and Trichophyton violaceum in South India (26). 


Hairs infected with these fungal agents fluoresce green when exposed to Wood’s lamp. 


Tinea capitis is clinically classified as (32)   


  Non inflammatory – Microsporum audouinii, Microsporum ferrugineum 


  Inflammatory – Microsporum gypseum, Microsporum canis 


  Black dot type – Trichophyton tonsurans, Trichophyton violaceum 
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 The various pattern of invasion are 


(a) Endothrix pattern is individualized by non fluorescent arthroconidia within the 
 hair shaft. The clinical presentation ranges from scaling to ‘black dots’ with patchy 
 alopecia to kerion formation. T.tonsurans and T.violaceum are important creators of 
 endothrix formation(33) . 


(b) Ectothrix  pattern results  when  arthroconidia  are  assembled  from  fragmented 
 hyphae outside the hair shaft. Cuticular destruction ensues. Ectothrix infection may be 
 fluorescent  (Microsporum)  or  nonfluorescent  (Microsporum  and  Trichophyton)  as 
 concluded  by  wood’s  lamp  examination.  M.audouinii,  M.canis,  T.verrucosum  and 
 T.mentagrophytes cause these type of infections. 


(c) Favus(tinea  favosa) is  the  most  serious  form  of  dermatophytic  hair  infection, 
 caused by  Trichophyton  schoenleinii.  Hyphae and air spaces are noticed  within the 
 hair  shaft,  and  a  bluish  white  fluorescence  under  wood  lamp  examination.  Favus 
 manifests  as  thick  yellow  cup  like  crusts  made  of  hyphae  and  skin  debris  (scutula) 
 around infected follicles. Scarring alopecia may occur in chronic cases.  


(d) Kerion  is severe painful inflammatory reaction producing  a raised,circumscribed 
 boggy swelling on the scalp usually suppurating at multiple points .There may be a 
 sinus  formation  and  infrequently  macetoma  like  grains  may  be  produced.  Thick 
 crusting  with  matting  of  adjacent  hair  followed  by  scarring  and  permanent 
 alopecia.The kerion celsi is the clinical variety of tinea infection of scalp in children.It 
 is  habitually  caused  by      T.verrucosum  and  T.mentagrophytes  ,M.canis  and  
 M.gypseum. 


TINEA FACIEI 


T. mentagrophyes var mentagrophytes, T. tonsurans ,T.rubrum and M. canis 
are  the  causative  agents  of  tinea  faciei.  The  distinctive  annular  lesions  are    often  
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pruritic and erythematous with absence of scaling. The lesions are often exacerbated 
 by sun exposure (23).  


TINEA BARBAE 


Dermatophytosis limited to postpubertal males and involves the bearded areas 
 of face and neck. The causative organisms are T.mentagrophytes var mentagrophytes 
 and  T.verrucosum,  T.schonleinii,  T.violaceum  and  T,megninii.  Common  cause  of 
 infection was contaminated razors in barber shops.. 


TINEA PEDIS (ATHLETE FOOT) 


It  is the dermatophyte infection of soles  and interdigital  web spaces usually 
 between the fourth and fifth toes. The occlusive footwears which provide a moisture 
 environment chiefly favours in development of tinea pedis. Majority  believe that, it 
 is  acquired by walking bare foot. Another  form of tinea pedis  presents  as  vesicular 
 lesion  involving  the  soles,  often  associated  with  Trichophyton  mentagrophytes  var 
 interdigitale. There are four types of tinea pedis (27)  


  Moccasin- extensive involvement of the foot 


  Interdigital 


  Inflammatory 


  Ulcerative 
 TINEA MANUUM 


The absence of sebaceous glands in the palm favours   infection of the palm 
and the inter digital spaces and it is thought to be related to The Causative agents of 
tinea  manuum  are  Trichophyton  rubrum,  Epidermophyton  floccosum,  and 
Trichophyton mentagrophytes. Lesions appearing on the dorsal side of the palm show 
similar  appearance  to  tinea  corporis,  with  central  clearing  and  distinct  border.  This 
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appears as a diffuse scaling hyperkeratosis of palms and fingers, with accentuation of 
 fissuring in the palmar creases. 


 TINEA UNGUIUM (ONYCHOMYCOSIS) 


   The fungal infection of the nail apparatus,   i,e, nail folds nail plate , cuticle 
 ,nail matrix and , mesenchymal tissue (34) is called as onychomycosis. The pricipal 
 causative agents are T. rubrum,E. floccosum and  T. mentagrophytes (less commonly 
 Microsporum species). A single nail  or often multiple nails of hands or feet affected. 


The responsible pathogen primarily invades the nailbed and results in hyperkeratosis 
 of the nail bed and onycholysis. Severe complication such as cellulitis may arise from 
 onychomycosis  specially  in  patients  who  are  diabetic  or  immunocompromised(35) 
 .The various clinical presentation of Tinea unguium are(36) 


  Distal and Lateral Subungual Onychomycosis (DLSO)  


  White Superficial Onychomycosis(WSO) 


  Proximal Subungual Onychomycosis (PSO) 


  Total Dystrophic Onychomycosis (TDO) 


DISTAL AND LATERAL SUBUNGUAL ONYCHOMYCOSIS (DLSO) 


This is the most common type with invasion via the hyponychium. It generally 
 begins as a discolouration and thickening of the distal and lateral border  of the nail 
 followed by devastation of the entire nail plate along with separation of the nail from 
 the nail bed.  


WHITE SUPERFICIAL ONYCHOMYCOSIS (WSO) 


   White superficial onychomycosis is common in toe nails with direct Invasion 
of  dermatophyte  into  the  superficial  nail  plate  and  causes  white  crumbling  lesions 
involving only the nail surface.  
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PROXIMAL SUBUNGUAL ONYCHOMYCOSIS (PSO) 


Proximal subungual onychomycosis is a rare presentation involving the finger 
 nails  with  direct  invasion  of  dermatophyte  under  the  proximal  nail  fold 
 (immunocompromised  host).  The  nails  appear  as  whitish  yellow  with  periungual    
 inflammation. 


TOTAL DYSTROPHIC ONYCHOMYCOSIS (TDO) 


Complete destruction of nail plate occurs in total dystrophic onychomycosis . 
 In  untreated  cases,  these  can  act  as  a  reservoir  and  can  further  facilitate  resultant 
 bacterial infections. 


TINEA INCOGNITO OR TINEA ATYPICA 


Topical  application  of      corticosteroids      result  in  modification  of  classical 
 clinical  pattern  of  dermatophyte  infection.It  is  usually  caused  by  T.rubrum, 
 T.mentagrophytes,  M.canis,  M.gypseum,  M.jasiel,  E.floccosum.  The  characteristic 
 central clearing of the skin lesion  is lessened or absent in corticosteroid use.This is 
 also  reported  with  application  of  non-steroid  topical  immunomodulators  like 
 tacrolimus.  


TINEA GLADIATORUM 


Tinea gladiatorum is the emerging infections in arms, trunk, head and neck of 
 the  wrestlers.  Trichophyton  tonsurans  is  the  exclusive  causative  agent  in  tinea 
 gladiatorum   (58). 


TINEA IMBRICATA 


The causative agent of tinea imbricata is  Trichophyton concentricum (46) .The 
term  “imbricata” is derived from the Latin word, “ imbrex”  refers to the similarity to 
overlapping roof tiles. An inherited pattern of T.concentricum is also noted (31) . This 
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is  a  chronic  and  highly  relapsing  infection  described  by  the  development  of 
 homogenous sheets or the concentric rings of scaling .  


TINEA PSEUDO IMBRICATA (TINEA INDECISIVA) 


It is an unusual form of tinea corporis and tinea cruris. Tinea pseudo imbricata 
 is  caused  by  dermatophytes  other  than  Trichophyton  concentricum.  It  manifests  as 


“rings within the ring” and “double edged tinea” appearance.  


DEEP DERMATOPHYTOSIS 


In immunocompromised individuals dermatophytosis has  been presented as 
 deeper  invasion  into  the  dermis  with  abscess  formation  and    cause    fatal  systemic 
 infection with distant organ involvement. It is mainly caused by Trichophyton species.  


DERMATOPHYTID OR “Id” REACTION 


It refers to the occurrence of  eruption  in sensitized tinea patients secondary 
 to circulating allergenic products from the primary focus . This is habitually found in 
 patients with absence of delayed type hypersensitivity reaction to trichophytin (37).  


Subsequent  to  initiation  of  oral  antifungal  therapy  ,it  develops.  It  is  confused  with 
 allergic drug reaction, itching is the only symptom. The two main types of id reactions 
 are lichen scrofulosum like and Pompholyx like. 


LABORATORY DIAGNOSIS 


The diagnosis of dermatophytes is based on commixture of clinical observation 
 supplemented by laboratory investigation. The most important steps for the successful 
 isolation  of  etiological  agents  of  dermatophytosis  are  proper  collection,  rapid 
 transport, prompt and correct processing of the specimens and their inoculation onto 
 appropriate  culture  media  at  suitable  temperatures.  The  laboratory  diagnosis  of 
 identification of fungus depends on  


  Microscopy 
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  Cultural  Isolation of fungus  


  Serological tests 


COLLECTION OF SPECIMEN 


After decontaminating the affected area, the clinical specimens( skin scraping, 
 epilated hair sample and nail clipping ) are collected in a dry sterile black paper (38) . 
 Wood lamp Examination 


Wood  lamp  Examination  is  a  very  useful  clinical  diagnostic  tool  in  the 
 diagnosis and management of superficial cutaneous fungal infections. 


Fluorescence Seen in Wood’s lamp Examination 


Colour of Fluorescence  Dermatophyte species 


T. schoenleinii  Dull green 


M. gypseum  Dull yellow 


M. audouinii  Bright green 


M. canis  Bright green 


M. distortum  Blue green 


M.ferrugineum  Blue green 


DIRECT MICROSCOPY(9) 


This  is  a  very  quick,  simple,easy  to  perform  and  consistent  method  of 
determining  the  etiology  of  an  infection  if  the  direct  microscopic  examination    is 
positive (7)for fungal elements. Moreover it is also useful in determining whether the 
fungus isolated afterward in culture is a contaminant or a pathogen and also to choose  
appropriate  culture  media  and  biochemical    tests(39).The  specimens  like  skin 
scrapings,  nail  clippings,  and    epilated  hair  stubs  are  commonly  collected  and 
examined by  slide potassium hydroxide mount suspending a portion of the clinical 
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specimen  in a clearing agent, 10%Potassium hydroxide is used for skin and hair(Slide 
 Potassium hydroxide Method)(40) , but 20% to 40%  for nails. In KOH wet mount, 
 the fungus is seen as branching hyaline septate mycelia with or without arthrospores. 


The demonstration of fungus in nails may be difficult and may be possible only after 
 incubating nail clippings in KOH for overnight (Tube Potassium hydroxide method)., 
 fungal hyphae must be differentiated from outline of epidermal cell,  elastic, vegetable 
 ,cotton  fibres  and  artifacts such as  intra cellular  cholesterol crystals.. 


MODIFICATIONS OF POTASSIUM HYDROXIDE MOUNT(19)  


   Potassium hydroxide mount with dyes or blue black ink 


   Combination of Dimethyl sulfoxide (40%) and Potassium hydroxide (20%). 


Or dimethyl acetamide and dimethyl formamide. 


  Combination of Glycerine (5-10%) and 10-25% KOH 


   10% sodium hydroxide solution 


OTHER  SPECIAL  STAINS  USED  FOR  IDENTIFICATION  OF 
 DERMATOPHYTES ARE 


  GMS Stain (Gomori’s methenamine silver stain ) 


  PAS Stain(Periodic acid shiff stain ) 


  Calcoflour white stain  


  Immunofluorescence stain 
 FUNGAL CULTURE(9) 


The  collected  specimen  should  be  inoculated  on  fungal  culture  media 
irrespective  of  the  findings  in  direct  KOH  wet  mount  microscopic  examination
.Culture  of  dermatophytes  require  media  containing  antibiotics  and  cycloheximide, 
because these clinical specimens almost constantly restrain the normal microbial flora 
of the skin, nails , hairs and environment. 
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 MEDIA 


Emmons modified Sabouraud’s Dextrose Agar with antibacterial agents such 
 as  chloramphenicol    or  gentamycin  and  cycloheximide  to  inhibit  the  growth  of 
 saprophytic fungi. 


The inoculated cultures are incubated at room temperature and 37°C. The growth is 
 comparatively sluggish and takes ten days to three weeks. Trichophyton verrucosum 
 and  few  strains  of  Trichophyton  tonsurans  grow  up  merely  at  37°C.,  growth  is 
 examined by LactoPhenol Cotton Blue mount. The cultures are examined three times 
 weekly  for  four  weeks,if  there  is  no  growth,then  discard  and  if  growth  is 
 present,appropriately  sub  cultured  onto  Sabouraud’s  Dextrose  Agar  to  obtain  pure 
 culture. 


DERMATOPHYTES TEST MEDIUM (REBELL & TAPLIN 1974)(9) 


Dermatophyte  Test  Medium  is  the  selective  medium  used  for  presumptive 
 identification  of  Dermatophytes  (38)  .  All  clinical  samples  of  dermatophytosis  can 
 also be inoculated onto the Dermatophyte Test  Medium and incubated at 25°C.It is 
 used to isolate and distinguish dermatophytes from the saprophytic fungus. 


PRINCIPLE 


Dermatophytes  utilize  the  proteins  present  in  the  medium  and  turns  the 
 medium red colour by raising the pH (alkaline metabolites) indicating their presence, 
 while most other fungi and bacteria utilizes the carbohydrate in the medium and hence 
 no change of colour or pH occurs. 


PROCEDURE 


The  collected  clinical  samples  should  be  inoculated  the  Dermatophyte  Test 
Medium as soon as possible with a sterile forceps and incubated at room temperature 
for fortnight and examined daily for  colour change of the medium due to production  
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alkaline metabolites and evidence of fungal growth for 7-10 days and discarded later 
 as there are other fungi, which may give rise to false positive results due to incubation 
 beyond this period. 


INTERPRETATION 


  Red colour media with white cotton like growth – Presumptive identification of 
 dermatophyte. 


  Yellow colour media with no growth – no dermatophyte in the sample 


  No colour change in the medium with white or off white creamy growth candida 
 DISADVANTAGE 31pg236


It  is  merely  a  screening  media  and  not  a  specific  media  for  dermatophytes 
 .Since  non  pathogenic  species  can  also  produce  colour  change  on  prolonged 
 incubation. Pigment production cannot be demonstrated. 


OTHER MEDIA(38)


  DIM – dermatophyte identification medium 


  Sabouraud’s Dextrose Agar with yeast extract 


  PDA- Potato Dextrose Agar- to enhance sporulation and  better pigmentation. 


  PFA- Potato Flake Agar- to enhance sporulation and better pigmentation. 


  CMA – Corn Meal Agar 


  Trichophyton agars(1-7) 


  Inhibitory mould agar 


  Littman oxgall agar with antibiotics (summerbell et al 1989) 


   Casamino acid / erythritol/ albumin 


  BCP / casein yeast extract 
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 COLONY MORPHOLOGY(36) 


Colonies with pigmentation on the obverse and /or S reverse other than black 
 are likely to be dermatophytes. The isolated dermatophytes can be differentiated from 
 contaminant by their condensed growth  around  the inoculums or  the colour of colony 
 (7). 


IDENTIFICATION OF DERMATOPHYTES (36) 


The genus Trichophyton, Microsporum and Epidermophyton are the principle 
 etiological agents of Dermatophytosis.  


Trichophyton species [Malmsten1845] 


This species usually infect skin, hair and nail.  


The different species are   


T.mentagrophyes  variant  nodulare,  T.mentagrophytes  variant  erinacei, 
 T.mentagrophytes  variant  interdigitale,  T.mentagrophytes  variant  mentagrophytes, 
 T.mentagrophytes  variant  quinckeanum,  T.rubrum,  T.rubrum  (downy  strain),  T. 


rubrum(  granular strain), T. schoenleinii, T. tonsurans,  T.verrucosum,  T.violaceum, 
 T.soudanense,  T.terrestre,  T.ajelloi,  T.concentricum,  T.megninii,  T.simii  and 
 T.equinum. 


Trichophyton mentagrophytes 
 Macroscopy:  


    Trichophyton  mentagrophytes-type-I  colony(zoophilic)  are  generally  flat, 
 granular,  white  to  cream  in  colour,  with  powdery  to  granular  surface.  Reverse 
 pigmentation is usually a yellow to tan or reddish brown colour. 


Trichophyton mentagrophytes-type-II  (anthropophilic)  flat and downy clonies with 
cream to light yellow surface pigmentation with white feathery fringes and pink with 
yellow to yellowish orange reverse pigmentation(41). 



(53)Trichophyton mentagrophytes 


      OBVERSE      REVERSE       CIGAR SHAPED    
       MACROCONIDIA 


   CLUSTER OF MICROCONIDIA      SPIRAL HYPHAE 
 Trichophyton violaceum 17 


      


       OBVERSE       INTERCALERY CHLAMYDOCONIDIA 



(54)Trichophyton rubrum 
 Type-I (downy type) 


      OBVERSE     REVERSE          TEARDROP  SHAPED       


          MICROCONIDIA 


Type-II (granular type) 


OBVERSE      REVERSE       PENCIL   SHAPED         
   MACROCONIDIA 
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      OBVERSE       REVERSE      MACROCONIDIA
 Trichophyton verruccosum 59 


        OBVERSE      RAT TAIL            CHAINS OF 
       APPEARANCE      ARTHROCONIDIA 
 Trichophyton schonleinii 


       


         OBVERSE      FAVIC CHANDILIER HYPHAE 



(56)Microsporum gypseum 


      OBVERSE           REVERSE     MACROCONIDIA 


Microsporum canis  


      OBVERSE       REVERSE       MACROCONIDIA



(57)Microsporum nanum 


OBVERSE      REVERSE        MACROCONIDIA
 Microsporum fulvum 


      OBVERSE      REVERSE        MACROCONIDIA
 Epidermophyton floccosum 


  
OBVERSE      CHLAMYDOCONIDIA     MACROCONIDIA 
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 Microscopy 


Type-I:  Abundance  of  thin,  smooth  walled,    clavate  to  cigar  shaped  
 macroconidia with 3 to 6 cells. Abundance of globose and unicellular ( en thryses) or 
 in  clusters  (en  grappe)arrangement  of    microconidia.  Type-II:  sparse  or  absent  
 macroconidia and sparse, clavate or pyriform shaped microconidia  are seen. Racquet 
 hyphae,  favic  chandeliers  and  noduar  bodies  are  often  seen.  Both  types  of 
 T,mentagrophytes  demonstrate  the  spiral  hyphae,arthroconidia,  branching  of 
 conidiophores  at  right  angles  and  chlamydoconidia  .  Wood  lamp’s  examination: 


Ectothrix hair do not fluoresce under wood’s lamp.  Hair  perforation  test Positive 
 with 14 days. Urea hydrolysis test:Positive 


Trichophyton rubrum 


Trichophyton rubrum is the most common dermatophyte species isolated from 
 humans. 


Macroscopy 


Type-I (downy type) 


Colonies are white downy to fluffy with yellow to blood red reverse pigmentation. 


Type-II (granular type) 


Colonies  show  granular  texture  with  rugose  folds  due  to  the  production  of 
 macroconidia , , yellow tinged with red surface pigmentation and colourless, tan  to 
 brown but eventually a deep wine red colour  reverse pigmentation . 


Microscopy 
 Type-I 


Sparse or absent cylindrical macroconidia with 3 to 8 septations and “Bird on 
fence  arrangement” of scanty to moderate numbers of slender, clavate or tear drop  
shaped microconidia  (24)  
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 Type-II 


Microconidia are moderate to abundant number of clavate or tear drop shaped 
 arranged singly. Macroconidia are also moderate to abundant in numbers, thin walled 
 and  of  cigar  shaped  borne  directly  on  the  hyphae  with  broad  bases  of  attachments. 


Chlamydoconidia, nodular bodies, pectinate hyphae and racquet hyphae are also seen. 


The  macroconidia  may  or  may  not  have  terminal  appendages.Wood  lamp’s 
 examination: Ectothrix hair does not fluoresce under wood’s lamp. Hair perforation 
 test: Negative, Urea hydrolysis test: Negative. 


Trichophyton tonsurans(42) 
 Macroscopy 


The macroscopic appearance of colonies  may be suede-like to powdery, flat 
 with a raised centre or heaped, often with radial grooves. The colour may vary from 
 pale-buff  to  yellow,  the  so  called(43).  sulfureum  form  which  resembles 
 Epidermophyton  floccosum,  to  dark-brown.  The  reverse  pigmentation  varies  from 
 yellow-brown to reddish-brown to deep mahogany colour.The colonies of T.tonsurans  
 sometimes appears as  volcano crater like appearance. 


Microscopy 


Hyaline,  septate  relatively  broad,  irregular,  much  branched  hyphae  with 
terminal  swelling  &Barrel  shaped  arthroconidia  are  seen  in  chains.  Numerous 
characteristic ballooning of microconidia varying in size and shape from long clavate 
to  broad  pyriform,  are  borne  at  right  angles  to  the  hyphae,  which  often  remain 
unstained by lacto phenol cotton blue. Numerous swollen giant forms of microconidia, 
intercalary chlamydoconidia, racquet hyphae and spiral hyphae are also produced in 
older  cultures.  Wood’s  lamp  examination:  Do  not  fluoresce  under  wood’s  lamp. 
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Hair  perforation  test:Positive  within  14  days.  Urea  hydrolysis  test:Positive  at  5 
 days 


Trichophyton verruccosum(42) 
 Macroscopy:   


On  modified  Sabouraud's  dextrose  agar  supplemented  with  thiamine  and 
 inositol, , colonies are slow growing, small, button to disc shaped,   cream coloured, 
 with  a  suede-like  velvety  surface  with  a  raised  centre,  and  flat  margin  with  some 
 deeply  submerged  growth  in  the  medium.  Reverse  pigment  may  vary  from  non 
 pigmented to yellow colour. 


Microscopy 


Microscopically distorted broad, irregular hyaline septate hyphae with many 
 terminal and intercalary chlamydospores produced at 37°C. Chlamydospores are often 
 in  chains.  The  tips  of  some  hyphae  are  broad  and  clubshaped,  and  occasionally 
 divided,  giving  the  so-called  favic  chandeliers("antler"effect).When  grown  on 
 thiamine-enriched media, occasional strains produce clavate to pyriform microconidia 
 borne  singly  along  their  corresponding  hyphae.  Macroconidia  are  only  rarely 
 produced, but when present have a characteristic rat tails or string bean shape. Growth 
 at  37°C: unlike  other  dermatophytes  growth  is  enhanced  at  37°C.  Wood’s  lamp 
 examination do not show any fluorescence.      


Trichophyton schonleinii 
 Macroscopy 


Slow  growing,  waxy  or  suede-like  colonies  with  a  deeply  folded  or  heaped 
honey-comb-like  cream  coloured to  orange brown  thallus.  Their typical  convoluted 
form is very difficult to maintain and rapidly become flat and downy and there is  no 
reverse pigmentation. 
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 Microscopy 


There  is    no  macroconidia  and  microconidia  are  seen  in  routine  cultures. 


However  numerous  chlamydoconidia  may  be  present  in  older  cultures.  branched 
 septate hyaline hyphae are seen microscopically. The characteristic antler "nail head" 


hyphae  or  "favic  chandeliers  hyphae"  may  be  observed.When  colonies  grown  in 
 polished  rice  grains,few  clavate  shaped  distorted(44)  microconidia  are  produced. 


Wood’s lamp examination: Pale greenish yellow fluorescence under wood’s   lamp. 


Trichophyton violaceum(45) 
 Macroscopy


Colonies are very slow growing, glabrous or waxy, heaped and folded and a 
 deep  violet  in  colour  with  purple  to  lavender  reverse  pigmentation.  Cultures  often 
 become  pleomorphic,  forming  white  sectors  and  occasional  non-pigmented  strains 
 may occur.  


Microscopy 


Microscopically, twisted sterile distorted, tortuous, much branched, relatively 
 broad,  hyaline,  septate  hyphae  with  chains  of  terminal    and  intercalary 
 chlamydioconidia, swollen hyphal cells and favic chandeliers are seen. Young hyphae 
 usually stain well in lactophenol cotton blue(23)  whereas older hyphae stain poorly 
 and  show  small  central  fat  globules  and  granules.  No  conidia  are  usually  seen, 
 although occasional  pyriform  microconidia have  been observed  on enriched media. 


Numerous chlamydoconidia are usually present, especially in older cultures. Wood’s 
lamp examination: Do not fluorescence under wood’s lamp. 
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 Microsporum species 


Microsporum species infect hair and skin of humanbeings and do not infect the  
 nails.  The more common species  are M. ferrugineum,  M.canis, M.cookei, M.nanum, 
 M.equinum  ,M.  gallinae,  ,  M.canis  var.  distortum,  ,  M.audouinii  M.gypseum 
 M.persicolor and M.fulvum . 


Microsporum gypseum 
 Macroscopy 


Suede-like  to  granular,  flat,  spreading,  with  a  deep  cream  to  pale  cinnamon 
 coloured  colonies with  red surface.Several  cultures develop  a central  white downy 
 umbo (dome) or a fluffy white tuft of mycelium and some also have a narrow white 
 peripheral border. A yellow-brown pigment, often with  a central darker brown spot, 
 is typically produced on the reverse, however a reddish-brown reverse pigment may 
 be present in some strains. 


Microscopy 


Microscopically,  narrow  ,hyaline,  septate,  branching  hyphaeand  abundant, 
 symmetrical, ellipsoidal, thin-walled, verrucose, echinulate 4-6 celled macroconidia. 


The  terminal  or  distal  ends  of  most  macroconidia  are  slightly  rounded,  while  the 
 proximal ends (point of attachment to hyphae) are truncate. Numerous clavate shaped 
 microconidia are also present, but these are not diagnostic.Dull  yellow fluorescence 
 observed in wood’s lampExamination. 


Microsporum canis  
 Macroscopy 


Flat, spreading type of  cream-coloured colonies with a dense cottony surface 
with radial grooves and   golden yellow to brownish yellow reverse pigmentation. 
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 Microscopy 


Microscopically,  hyaline,  septate,  branched,  hyphae  with  abundant  spindle 
 shaped,  verrucose  ,  echinulate  6-15  celled,  thick  walled  disproportionately  beaked 
 apex  macroconidia,  and  often  have  a  terminal  knob.  A  few  pyriform  to  clavate 
 microconidia  are  also  present.  Macroconidia  and/or  microconidia  are  often  not 
 produced on primary isolation media and it is recommended that sub-cultures be made 
 onto boiled polished rice grains to stimulate sporulation.The racquet hyphae, nodular 


&  pectinate  bodies,  and  chlamydoconidia  are  also  observed.Wood’s  lamp 
 examination:  Bright  greenish  yellow  fluorescence  under  wood’s  lamp.Hair 
 perforation test:Positive at 14 days. 


Microsporum fulvum 
 Macroscopy 


Colonies  on  modified  sabourards  medium  are  fast  growing,  flat,  suede-like, 
 tawny-buff  to  pinkish-buff  in  colour  and  frequently  have  a  fluffy  white  advancing 
 edge. A dark red under surface is occasionally seen, otherwise it may be colourless to 
 yellow brown. 


Microscopy 


Abundant thin-walled, elongate, ellipsoidal macroconidia are formed which 
 closely resemble those of M. gypseum, except they are longer and more bullet-
 shaped with 3 to 6 septa. Numerous branched spiral hyphae are seen. Numerous 
 pyriform to clavate microconidia are also produced but these are not diagnostic. 


Wood’s lamp Examination:do not fluoresce under Wood’s ultra-violet light. 


Microsporum fulvum is a geophilic fungus which may cause occasional 
infections in humans and animals. 
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