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Abstract : 

The ringworm is fungal disease results in high economic losses particularly in the fields that 

used for leather production due to the down grading of healthy skin; a decrease in meat and milk 

production. this disease caused by several fungi genera like microsporium, epidermophytone, 

and trichophyton.  

Trichophyton spp is one of fungi  most common zoophilic and dermatophyte fungi that 

parasitizes and keratinized tissues in human and animal. 

Our study results showed that percentage of total isolated fungi from infected cattle are 

(34.2%) by using classical media culture, while it was (100%) using molecular methods (PCR ). 

in this study isolated two type of fungi are Trichophyton verrucosum and Trichophyton rubrum. 

Percentage of Trichophyton rubrum that diagnosed in cattle in our study are (33.3%); while 

was (66.6%) in Trichophyton verrucusum.  

phylogenetic analysis tree of Trichophyton spp was done by using a  primer designed for 

specific rRNA gene for detection of  Trichophyton rubrum and Trichophyton verrucusum. 

whenever ,Trichophyton rubrum showed high likely similarity with Trichophyton 

raubitschekii (99%), Trichophyton kanei (99%) and Trichophyton megninii (98%). 

while Trichophyton verrucusum show similarity with Trichophyton megninii (93%), 

Trichophyton circonvolutum (92%) and finally similarity with Trichophyton interdigital (93%). 

Percentage of similarity of the isolates of this study with phylogenic tree analysis is (100%) 

by using rRNA gene.  

Keyword: Ring worm, Trichophyton spp, PCR, phylogenic. 
 

 :الخلاصة 

يزض انقٕببء انحهقٍت يزض فطزي ٌسبب خسبئز اقخصبدٌت كبٍزة خصٕصب فً انحقٕل انخً حسخخذو لاَخبج اندهٕد انطبٍعٍت 

َخٍدت اَخفبض فً اَخبج اندهٕد انسهًٍت , َٔقصبٌ فً اَخبج انحهٍب ٔانهحى , ْذا انًزض ٌخسبب بٕاسطت عذة اخُبس يٍ 

انخزاٌكٕفبٌخٌٕ ٔاحذة يٍ انفطزٌبث الاكثز شٍٕعب ٔانًحبت . ٔانخزاٌكٕفبٌخٌٕ انفطزٌبث ًْ انًٍكزٔسبٕرٌٕو ٔالابذٌزيٕفبٌخٌٕ

نهحٍٕاَبث ٔانخً حسخعًز عهى الاَسدت انًخقزَت نلاَسبٌ ٔانحٍٕاٌ .َخبئح دراسخُب اظٓزث ببٌ َسبت انعزلاث انكهٍت انفطزٌت 

% بٕاسطت 011عٍت, بًٍُب كبَج َسبخٓب % بٕاسطت اسخخذاو انزراعت عهى الأسبط انزر3..2انًعزٔنت يٍ الابقبر كبَج 

اسخخذاو انطزق اندزٌئٍت ) حفبعم انسهسهت انًخعذد(. فً ْذِ انذراست حى عزل َٕعٍٍ يٍ انفطزٌبث ْى انخزاٌكٕفبٌخٌٕ 

% بًٍُب كبَج َسبت انخزاٌكٕفبٌخٌٕ 22.2فٍزٌٕكٕسى ٔفزطٍبث انخزاٌكٕفبٌخٌٕ ربزو.كبَج َسبت انخزاٌكٕفبٌخٌٕ ربزو 

% ححهٍم انشدزة انٕراثٍت  لإَاع انخزاٌكٕفبٌخٌٕ بٕاسطت اسخخذاو ببدئ صًى نٓذا انغزض ندٍٍ ) ار 66.6ى كبَج فٍزٌٕيكٕس

 ار اٌ اي( نخشخٍص فطزٌبث انخزاٌكٕفبٌخٌٕ فٍزٔكٕسٕو ٔانخزاٌكٕفبٌخٌٕ ربزو .

% 99خشكً بُسبت عهى كم , فبٌ فطزٌبث انخخزاٌكٕفبٌخٌٕ ربزو اظٓزث حشببّ كبٍز يع انزاحٍكٕفبٌخٌٕ رأبٍ
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 % .99% ٔحزاٌكٕفبٌخٌٕ يكًٍُُُ بُسبت 99ٔانخزاٌكٕفبٌخٌٕ كبًَ بُسبت 

% ٔانخزاٌكٕفبٌٕحٌٕ بُسبت 92بًٍُب انخزاٌكٕفبٌخٌٕ فٍزٌٕكٕسٕو اظٓزث حشببّ كبٍز يع انخزاٌكٕفبٌخٌٕ يكًٍُُ بُسبت 

 % .92بت  % ٔاخٍزا حسببّ يع انخزاٌكٕفبٌخٌٕ اَخزدٌدخبل بُس93سٍزكَٕفٍهٍخٕو بُسبت 

% بٕاسطت اسخخذو 011َسبت انخشببّ يب بٍٍ انعزلاث انًعزٔنت فً ْذِ انذراست يع ححهٍم  انشدزة انٕراثٍت كبَج بُسبت 

 يٕرثت ) اراراٌ اي (.

 . انقٕببء انحهقٍت , إَاع انخزاٌكٕفبٌخٌٕ , حفبعم انسهسهت انًخعذد , انشدزة انٕراثٍتالكلمبت الافتتبحية : 
 

Introduction:  

Dermatophytes cause surface infections of the skin, characterized by the non-inflammatory 

lesions due to Trichophyton spp as the most common [1].  

Superficial infection in human and animals caused by dermatophytes are spread all the animals 

and all the age . The diseases have a zoonotic importance because the infection transmitted between 

the animals and human by contact [2]. 

In dairy beef production and also in public health, dermatophytosis may be of economic 

importance due to costs of treatment, decreased skin value and weight [3-4] and its incremented for 

high economic losses in cattle due to damages and loss of the good leather [5]. 

Trichophyton verrucosum is a zoophilic fungus and is a cause factor of disease of the ringworm 

in human and domestic animals e.g a camel and cow [6]. Direct contact is common methods to 

spread the disease; also T. verrucosum also doing financial loos in field animals [7]. It is transmitted 

to human through direct contact with contaminated cattle or its products to result inflammatory 

lesion in the head, face etc[8]. 

Trichophyton rubrum, is the spreadable and common factor of mycosis over the worldwide, 

basically infect all the creatures [9].  This fungus commonly causing cutaneous diseases and 

considered the discovery of its genomic structure may reduce the health costs of those who affected 

with different forms of fungal disease caused by T. rubrum [10]. 

T. rubrum causes cutaneous infection and deformity of the shape [10]. Our informations are 

very little about the mechanism or pathogenesis of this fungus [11]. It is usually not life-threat and 

don't cause acute infection, but usually are chronic infections, reinfection, but it's difficult to heal. 

The fungal pathogen’s can formed and secrete specific enzymes considered as pathogenic and 

virulence factor [12]. T. rubrum transmitted to the animals and the human skin via contact by 

keratin layers [10,12] . 

Trichophyton verrucosum is the animals' fungi causing in cow dermatophytosis in humidity 

environments of our plant and the goat and sheep but less percentage [13,14].  

The Ringworm disease occurs in calves more prevalent than adult age(cow) and is speedily 

spreading between the animals of the one herd by infected flockes, like hyphae, and fungal spores 

called arthrospores. The disease occurs in all worldwide [15,16].  

Furthermore, this disease in cattle also has been reported and confirmed in ruminants as 

examples goat and sheep [13,14].  

PCR technique is one of the unique and very sensitive ways which used for detection the 

dermatophytosis disease, such as tinea unguium disease and tinea pedis disease [17,18]. 

 (19)uses real-time PCR to identification of the organisms a are  assay with universal primer kit and its 

probe for whole the fungi, also the specific primer used to detect  T. rubrum as accuracy [19]. 

Our study has been designed to diagnose and confirm the molecular Identification types of 

Trichophyton spp which collected from the skin of cow by some media culture like SDA agar and 

PCR then tested by phylogeny analysis tree to confirm the final diagnosis these fungi. 
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Materials and Methods: 

Sample collection and culture:  

The study was conducted by collection samples from cattle from different regions of                       

Al-Diwaniya,  the sample collected was done by  using  scraping by sterile scalpel , keep the 

samples in a petri dish, sent to the lab.  

Samples were treated with several drops from solution KOH (10%) were added to each sample 

to dissolve the keratin for (2) hours for complete dissolving and separating the colony. tocopherol 

cotton blue was used to staining the fungi and examined under the microscope at 40X, then grew on 

SDA media where kept at 25°C - 10 days [20, 21].  
 

Bacterial genomic DNA extraction:  

Genomic pellet DNA was extracted from fungal samples by using (specific kit called EZ-10 

Spin Column). 

Fungal cell pellets were collected from the 1ml fungal culture by centrifugation then ground in 

liquid nitrogen using a pestle and transferred to a clean 1.5 ml small centrifuge tubes. Extraction of 

fungal DNA was done according to company instructions. After that, the extracted fungal genomic 

was tested by Nanodrop spectrophotometer  apparatus, after store in -30C at freezing for PCR assay 

time. 
 

Polymerase chain reaction methods:  

PCR technique has done for diagnosis dermatophytes fungi which called Trichophyton spp. 

depended on small subunit ribosomal RNA gene by using specific primers that designed in this 

study by using NCBI-GenBank and primer3 plus site design online. These primers were prepared 

and made by (Bioneer  com. Korea) as following table (1).  
 

Table(1): The primer used in this study with its sequence, and it's pb ( amplicon ). 

Primer Sequence Amplicon GenBank 

small subunit 

ribosomal 

RNA gene 

GATCAGCGTTCCATCAGGGG 

540bp AF168126.1 

GAGAGATTTGGGGGAAGGCC 

 

The PCR solution mix was prepared by the company called (Bioneer). The PCR solution kept 

at small tube containing freeze-dried pellet of DNA and the PCR master mixture reaction was done 

according to kit instructions, then filled to the top by the PCR premix tube by deionized water into 

20µl and used vortex centrifuge (Bioneer. Korea) for good mixing. The reaction was done in a 

thermocycler system (MygeneBioneer) by orders we can sit it on the control panel the following 

thermocycler conditions; The products were examined by electrophoresis on a 1% agarose gel 

under UV light. 
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DNA sequencing method: 

genetic sequencing of subunit ribosomal RNA gene by using analysis of phylogenetic 

relationship and study level of alignment by mega multiple sequence software alignment programs. 

At 540bp product was purified from the gel by using (Gel Extraction Kit). The purified rRNA gene 

PCR product was sent to DNA sequence Company in Korea for doing the DNA sequencing using 

18-rRNA primer designing by (ABDNA sequencing system). 
 

Results :  

In this study used classical methods and molecular methods to diagnosis of fungi , used SDA 

agar for culture that keep at 25°C for [10] days as figure (1), however the tested (35) isolates by 

culture methods produce the positive is (12) (34.2%) while these(12) isolates used molecular 

detection methods for confirm these (12)(100%) isolates see the table (2) . 
 

 
Figure (1): Dermatophytes fungal growth cultures on (SDA) that incubated at agar. Where A: 

Dermatophyte Trichophyton rubrum and B: Trichophyton verrucosum according to PCR technique 

and phylogenetic tree analysis results. 
 

Table (2): Prevalence of dermatophytes fungi that detected by two methods shows its number  

and percentage. 
 

Method No .of tested isolates Positive Prevalence (%) 

Culture method 35 12 34.2% 

Dermatophytes 

fungi based PCR 
12 12 100% 

 

Trichophyton rubrum and Trichophyton verrucosum were (2) isolate out of (35) isolate By use 

PCR methods. 

PCR used to determination species of fungi, trichophyton rubrum is (4) out from (12)(33.3%) 

tested isolates, while Trichophyton verrucosum is (8) out from (12) (66.6%) tested isolates the table 

(3). it has been read on electrophoresis also Figure (2). 
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Table(3): The prevalence of dermatophytes fungi species that detected by phylogenetic tree analysis: 
 

Fungal isolates 

species 
No .of tested isolates Positive Prevalence (%) 

Trichophyton 

rubrum 
12 4 33.3% 

Trichophyton 

verrucosum 
12 8 66.6% 

 

After making DNA extraction, PCR, and finally used electrophoresis to read the results of 

agarose gel electrophoresis see figure (2). 

 

 
Figure (2): this picture show under UV light by use Agarose gel  in electrophoresis analysis 

apparatus that shows the PCR product analysis of small subunit ribosomal RNA gene in 

Trichophyton spp. isolates. M: marker ( range between 100 to 2000bp), lane (1-12) some of positive 

Trichophyton spp. in (540bp) PCR product size. 
 

phylogenic of trichophyton verrucosum has been making Homology sequence identity by use 

rRNA gene according to NCBI-BLAST site show table (4) highly sensitivity to accuracy molecular 

detection. 
 

Table (4): NCBI-Blast Homology sequence identity for rRNA gene in Trichophyton sp. isolate-1 

with NCBI-BLAST Trichophyton spp.: 
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Figure (2): Basic local sequence alignment analysis of local Trichophyton sp. isolate-1with NCBI-

BLAST Trichophyton verrucosum at 100% identity. 
 

phylogenic of trichophyton rubrum done in the NCBI-BLAST site are Homology sequence 

identity by use rRNA gene highly sensitivity to accuracy molecular detection see table (5). 
 

Table (5): NCBI-Blast Homology sequence identity for rRNA gene in Trichophyton sp. isolate-2 

with NCBI-BLAST Trichophyton spp.: 
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Figure (4): Basic local sequence alignment analysis of local Trichophyton sp. isolate-2 with NCBI-

BLAST Trichophyton rubrum at 100% identity. 
 

Phylogenetic analysis 

Analysis of Phylogenetic tree has done depend on the clone rRNA, a that used for final 

detection of trichophyton spp. draw a tree for trichophyton by Phylogenetic analysis of rRNA gene 

sequences has become the principal method for knowing prokaryotic phylogeny. Our result show 

the phylogenetic tree has done according to these isolates see figure (3) and Table (6). 
 

 
 

Figure (3): Trichophyton spp typing family analysis of Phylogenetic tree was created by using 

method named (UPG) Unweighted Pair Group with in (MEGA software 6.0 version). 

 

 Trichophyton circonvolutum genomic rRNA gene (AJ270791.1)(2)

 Trichophyton circonvolutum genomic rRNA gene (AJ270791.1)

 Trichophyton violaceum genomic rRNA gene (AJ270796.1)

 Trichophyton megninii genomic rRNA gene (AF170464.1)

 Trichophyton sp.2 rRNA gene

 Trichophyton rubrum genomic rRNA gene (AJ270806.1)

 Trichophyton raubitschekii genomic rRNA gene (AF170468.1)

 Trichophyton kanei genomic rRNA gene (AF170460.1)

 Trichophyton interdigitale genomic rRNA gene (AJ270790.1)

 Trichophyton verrucosum genomic rRNA gene (LN614528.1)

 Trichophyton sp.1 rRNA gene100

44

96

56

48

68

65

100

0.000.010.020.030.04
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Table(6): Show names of strains of isolates that sent to NCBI for sequencing and its codes 

(Accession number )  of two isolates that selected in this work. 

Fungal isolate Accession number 

Trichophton verrucosum 1- BankIt1987271 Seq1 KY549929 

Trichophyton rubrum 2- BankIt1987271 Seq2 KY549930 
 

Discussion :  
The ringworm is a cutaneous disease caused by several genera of fungi including 

microsporium,epidermophyton, and trichophyton that can live on keratinized tissues in the skin are 

affected by this invasion [25,26].     

The result of study in the table (2) revealed that Percentage of total isolated trichophyton spp 

are (34.2%) by use classical media culture, including isolation, staining, and culture ; that was near 

to results of [27] where was (31%).  

In our report too the percentage of trichophyton spp (100%) when it used molecular methods 

(polymerase chain reaction ) was (100%). while prevalence in [27] was less than our results where 

it was 17(42.5%)[28]. 

 [29] study Molecular aspects (PCR) of total of trichophyton spp it was  (96%) was same to our 

report results [30]. 

Percentage of Trichophyton rubrum that diagnosed in our study are (33.3%) , that compatibility 

with [29] that show it was (32.5%) as percentage (29) look at table (3).  

Percentage of Trichophyton verrocosum that tested in our study is (66.6%) ;That different from 

[31] that found T. verrucosum  as percentage (99%) that conserded more than our values [31]. 

However, Percentage of Trichophyton verrocosum was close to our results where was (71.3%) 

as in [32,33].  

 [34] found T. verrucosum precentage  for the ringworm was (85%) as percentage in calves; its 

considered more little from ours.  

Different percentage, Incidence and prevalence range are contract  depend on age of young 

animals particularly the calves  susceptible for the ringworm more than adults ; and this disease may 

be accurate due to a poor immune system and the high pH of the skin in young animals [35,36]. 

The humid and warm weather of environment and climate could have preferred to the growth 

and development of fungal spores there by help to replication and infection the fungus in the 

animals and produce the outbreaks in the population[37][(38]. 

Finally, The host species; the geographical factors and environmental conditions are main 

causes to formed contract values phenomones  [39,40]. 

T. verrucosum has been slow growing, white color, cottony consistency, and its yellow 

pigment. These signs are consistent with the clinical findings of [41] and [42]. In our research, so 

the microscopic examination  revealed hyphae thread and small conidia that were adhesion with the 

hyphae, that same with the study of [31]. 

Percentage of infection in mature cattle was less than the calves and that like to our results [35] 

[43], and [44] . 

Genomic sequence identification showed that the isolates and nucleotide of Trichophyton 

rubrum show similarity with Trichophyton raubitschekii (99%), Trichophyton kanei (99%) and 

Trichophyton megninii (98%). while Trichophyton verrucusum show likely similarity with 

Trichophyton megninii (93%), Trichophyton circonvolutum (92%) and finally likely with 

Trichophyton interdigital (93%). 

[45] reported for the first time T. rubrum var. raubitschekii isolated from the toe nail of a 

hypertensive from old women living in Algeria presenting. The molecular investigation from the 

isolate led to (99%) of homology with both T. raubitschekii JX827168.1 and T. rubrum 

FM178326.1. As previously reported, showed that T. rubrum was genetically identical same to T. 

rubrum. [45]. 
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While [49] found the tree of genetic family analysis of T. rubrum by use (CHS1) gene that 

extracted from the isolates detect more than (99%) genome high likely between human and canine 

isolates of  T. rubrum  then the tests mention that isolates are same sources [46]. 

Percentage of similarity between our isolates of this study with phylogenic tree analysis 

database is (100%) by use mega software by use rRNA gene.   

 [47] found The symmetrical percentage sequencing was more than (97%). according to sources 

that sequences of new strains, sequencing supply a very sensitive and accurate and he conceded 

very good method for the knowing of dermatophytes [47]. 

Using pairwise nucleotide comparisons, a mean match of 81% was noticed among [29] 

dermatophyte species, with inter-species variety range from 0 to 200 nucleotides [48] ,while our 

sequencing was same at 100% with the sequence in data base. 

This study suggested phylogenetic tree analysis based on rRNA gene, by use primer can be 

used for confirmative detection of trichophyton verrucosum and trichophyton rubrum strains and 

determine the close relationship between These results with informations of data base and showed 

highlight the importance of detection of trichophyton and it relationship with the cattle that effected 

with the ringworm disease bu phlogenic analysis tree. 
 

Reference :  
[1]    Seebacher C, Bouchara JP, Mignon B (2008) Updates on the Epidemiology of Dermatophyte 

Infections. Mycopathologia 166:335-352. 

[2] D.H.Howard, Fungi Pathogenic for Humans and Animals ,New York: M. Dekker; (1985).  

[3] K.J. Kwon-Chung, J.E. Bennet, Medical Mycology. Pensylvania: Lea & Febiger; 105, 1992.  

[4] M.G. Jones, W.C. Noble, J. Gen. Microbiol.; 128(5),1101 (1982).  

[5] Weitzman I, Summerbell RC. The dermatophytes. Clin Microbiol Rev 1995; 8: 240-259. 

[6] E. Oborilova, A. Rybnikar, Mycoses, 48(3) 187 (2005).  

[7] F.J .Cabanes, Revista Iberoamericana de Micología. 104 (2000).  

[8] R.Chermette, L.Ferreriro, J.Guillot, Mycopathologia, 166, 385 (2008).  

[9] Yang, J., Chen, L., Wang, L., et al., TrED: the Trichophyton rubrum Expression Database. BMC 

Genomics, Volume 8: 250. 

[10] White, T., Henn, M., et al., Genomic Determinants of Infection in Dermatophyte Fungi. 

       The Fungal Genome Initiative, Mar. 2012 

 http://www.genome.gov/Pages/Research/Sequencing/SeqProposals/Dermatophyte_WP_seq.p df 

[11] Maranhao, F.C.A., Paniao, F.G., Martinez-Rossi, N.M.. “Isolation of transcripts overexpressed 

in human pathogen...”. Microbial Pathogenesis, Volume 43, Issue 4, 2007: 166- 172. 

[12] Gunnar Sandström, J-O Eriksson and Amir Saeed ,Karolinska Institute Successful Treatment 

of Trichophyton rubrum Onychomycosis and warts (verruca plantae) Gymnasievägen 

Skellefteå, Sweden. 

[13] Pier AC, Smith JMB, Alexiou H, Ellis DH, Lund A, Pritchard RC. Animal ringworm – its 

etiology, public health significance and control. J Med Vet Mycol 1994; 32: 133–150. 

[14] Stenwig H. Isolation of dermatophytes from domestic animals in Norway. Nord Vet Med 1985: 

37: 161–169. 

[15] Oborilova E, Rybnikar A. Experimental dermatophytosis in calves caused by Trichophyton 

verrucosum culture. Mycoses 2005; 48: 187–191. 

[16] Wabacha JK, Gitau GK, Bebora LC, Bwanga CO, Wamuri ZN, Mbithi PM. The occurrence of 

dermatophytosis (ringworm) due to Trichophyton verrucosum in dairy calves and its spread to 

animal attendants. JS Afr Vet Assoc 1998; 69: 172–173. 

[17] Weber A. Mycozoonoses with special regard to ringworm of cattle. Mycoses 2000; 43: 20–22. 

[18] Fadlelmula A, Agab H, Le Horgne JM, Abbas B, Abdalla AE. First isolation of Trichophyton 

verrucosum as the aetiology of ringworm in the Sudanese camels (Camelus dromedarius). 

Rev d’élev Méd Vét Pays Trop 1994; 47: 184-187. 



Journal University of Kerbala , Vol. 15 No.2 Scientific . 2017 
 

157 

[19] Yoshiharu Miyajima a, Kazuo Satoh a,b, Takao Uchida c, Tsuyoshi Yamada a, Michiko Abe d, 

Shin-ichi Watanabe e, Miho Makimura a, Koichi Makimura a,f,g, 2013, Journal of 

Dermatological Science 69 (2013) 229–235, Japan. 

[20] ZainbAnas Salman (2013 ) .thesis.Identification of Trichophyton rubrum isolates by using 

traditional methods and RAPD- PCR A thesis.College of ScienceUniversity of Basrah. 

[21] Sherifa Mostafa M. Sabra and Mohamed Salem A. Al-Harbi (2015),  Field Study on Farm 

Workers Occupational Health Hazards Associated with Camels Zoonotic Dermatophytosis, 

with Reference to Fungal Etiology, and Morbidity Rates International Journal of Advanced 

Research Volume 3, Issue 10 , 1817 – 1827 1817  ISSN 2320-5407  , Taif, KSA  (Biology 

Department, Science College, Taif University, KSA)  

[22] Chadeganipour M, Shadzi S, Dehghan P, Movahed M. Prevalence and etiology of 

dermatophytoses in Isfahan, Iran. Mycoses 1997; 40: 321-324. 

[23] Kazemi A. Tinea unguium in the north-west of Iran. Rev 

3 6 SHAMS - GHAHFAROKHI ET AL . IRAN. J. MICROBIOL. 1 (3) : 31-36 Iberoam Micol 

2007; 24: 113-117. 

[24] Falahati M, Akhlaghi L, Lari AR, Alaghehbandan R. Epidemiology of dermatophytoses in an 

area south of Tehran, Iran. Mycopathologia 2003; 156: 279-287. 

[25] Kane J, Summerbell R, Sigler L, Krajden S, Land G (1997). Laboratory Handbook of 

Dermatophytes. Star Publishing Company, Belmont, CA ,USA. 

[26] Dalis, J. S.1, Kazeem, H. M.2, Kwaga, J. K. P.3 and Kwanashie, C. N.2 , (2014 )  An outbreak 

of ringworm caused by Trichophyton verrucosum in a group of calves in Vom, Nigeria 

Kaduna State, Nigeria.  Kaduna State, Nigeria. 

[27] Pepin GA, Austwick PKC. II.–Skin disease, mycological origin. Vet Rec 1968; 82: 208–221. 

[28] ZainbAnas Salman , (2013 ). Identification of Trichophyton rubrum isolates by using 

traditional methods and RAPD- PCR thesis Biotechnology-College of Science University of 

Basrah.  

[29] H. H. ARSLAN, G. F. YARIM, O. YAVUZ  AND  B. BAS. (2007). effects of attenuated 

Trichophyton verrucosum strain administration in treatment of the bovine trichophytosis.9:42 

P:509, TURKEY. 

[30] Farzad Aala, Rosimah Nulit, Umi Kalsom Yusuf and Sassan Rezaie.(2012) Conventional and 

molecular characterization of Trichophyton rubrum .Iran. African Journal of Microbiology 

Research Vol. 6(36), pp. 6502-6516, 20 . 

[31] Shams-Ghahfarokhi M , Mosleh-Tehrani F, Ranjbar-Bahadori S, Razzaghi-Abyaneh M(2009). 

An epidemiological survey on cattle ringworm in major dairy farms of Mashhad city, Eastern 

Iran. Department of Mycology, Faculty of Medical Sciences, Tarbiat Modares University, 

Tehran. Volume 1 Number 3 p31-36. of Iran, Tehran 13164, Iran. 

[32] Hector MoraMontes, AttilaGacser, 2015 LuisR.Martinez, SousaMGT ,SantanaGB, CriadoPR 

and BenardG, MariadaGlóriaT.deSousa, GrazielleB.Santana3, PauloR.Criado4 and Gil 

Benard1,(2015).Chronic wide spread dermatophytosis due to Trichophyton rubrum as 

yndrome associated with a Trichophyton-specific functional defect of phagocytes. 

[33] Oborilova E, Rybnikar A. Experimental dermatophytosis in calves caused by Trichophyton 

verrucosum culture.  Mycoses 2005; 48: 187–191. 

[34] Wabacha JK, Gitau GK, Bebora LC, Bwanga CO, Wamuri ZN, Mbithi PM. The occurrence of 

dermatophytosis (ringworm) due to Trichophyton verrucosum in dairy calves and its spread to 

animal attendants. JS Afr Vet Assoc 1998; 69: 172–173. 

[35] CAM, et al. (2007). Effect of exogenous melatonin on sleep and motor dysfunction in 

Parkinson's disease. A randomized, double blind, placebo-controlled study. J Neurol. 2008 

May;255(5):758; author reply 759. 

[36] Radostits, O.M., Gay, C.C., Blood, D.C. and Hinchiliff, K.W. (2000). Veterinary Medicine 

(7th edn). Pp:106-107, 604, 625, 639, 893. WB. Sannders, London. 

[37] Kane J, Summerbell R, Sigler L, Krajden S, Land G (1997). Laboratory Handbook of 

Dermatophytes. Star Publishing Company, Belmont, CA , USA. 



Journal University of Kerbala , Vol. 15 No.2 Scientific . 2017 
 

158 

[38] Weitzman I, Summerbell RC. The dermatophytes. Clin Microbiol Rev 1995; 8: 240-259. 

[39] Pier AC, Smith JMB, Alexiou H, Ellis DH, Lund A, Pritchard RC. Animal ringworm – its 

etiology, public health significance, and control. J Med Vet Mycol 1994; 32: 133–150. 

[40] Stenwig H. Isolation of dermatophytes from domestic animals in Norway. Nord Vet Med 1985: 

37: 161–169. 

[41] Weber A. Mycozoonoses with special regard to ringworm of cattle. Mycoses 2000; 43: 20–22. 

[42] Swai and P N Sanka Veterinary Investigation Centre Arusha . CLINICAL Bovine 

Dermatophytosis Caused by Trichophyton Verrucosum: A Case Report .Vet. World, 2012, 

Vol.5(5):297-300 E S, Tanzania 11-10-2011, : 06-11-2011, : 19-01-2012 10.5455/ vet world. 

2012. 297 - 300. 

[43] Mahmoud abadi AZ. A study of dermatophytosis in South West of Iran. Mycopathologia 2005; 

160: 21-24. 

[44] Fadlelmula A, Agab H, Le Horgne JM, Abbas B, Abdalla AE. First isolation of Trichophyton 

verrucosum as the etiology of ringworm in the Sudanese camels (Camelus dromedarius). Rev 

d’élev Méd Vét Pays Trop 1994; 47: 184-187. 

[45] Anissa Zohra Hafirassou, Nadia Gassem, Anne Lise Bienvenu, Guillaume Bonnot, Stéphane 

Picot and Ilhem Mihoubi. First identification of Trichophyton rubrum var. raubitschekii in 

Constantine (ALGERIA).  Journal Homepage: - www.journalijar.com ISSN: 2320-5407 Int. 

J. Adv. Res. 4(9), 1747-1753. 

[46] R. KANO, A. HIRAI, M. YOSHIIKEy, M. NAGATA, Y. NAKAMURAz, S. WATANABEz 

& A. HASEGAWA Molecular .(2002) .identication of Trichophyton rubrum isolate from a 

dog by chitin synthase  (CHS1) gene analysis. Kanagawa, Medical Mycology 2002, 40, 439–

442. 

[47] Hsin Chieh Li, Jean-Philippe Bouchara, Mark Ming-Long Hsu, 

Richard Barton, Shuli Su1 and Tsung Chain Chang (2008).  Identification of dermatophytes by 

sequence analysis of the rRNA gene internal transcribed spacer regions   Journal of Medical 

Microbiology (2008), v57, P592–600. 

[48] Bahram Ahmadi, Hossein Mirhendi, Koichi Makimura, G. Sybren de Hoog, Mohammad Reza 

Shidfar, Sadegh Nouripour-Sisakht and Niloofar Jalalizand.( 2016 ).  Phylogenetic analysis of 

dermatophyte species using DNA sequence polymorphism in calmodulin gene. Medical 

Mycology Advance  Medical Mycology, 2016, 0, 1–15. 


