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Dermatophytosis is a fungal disease that affects the superficial skin layers and hair of
farm animals all over the world including Egypt. Despite being a self-limiting disease, it has
serious effects on public health and devastating economic losses due to its serious skin
damage, a long course of treatment, and loss of weight. This study determines the most
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Eﬁgﬁg’zﬁ’ﬂé’ws's microscopic and culture methods with an assessment of animal and environmental risk
Tioconazole factors. Moreover, it evaluates the effectiveness of three antifungal compounds (tioconazole
Clotrimazole cream and clotrimazole spray, and fluconazole capsule), on twenty-four naturally infected
Sheep sheep. One hundred and three sheep from Sharkia and Dakahalia governorates were
o - examined with clinically suggestive lesions from 2018 to 2019. 47.6% of the cases were
orrespondence: e . . . L . . .
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both. The highest registered infection rate is in males, at the age of < 6 months, and in the
winter season. Three antifungal medications are used for the first time in the treatment of
ovine dermatophytosis. They are proved to have been effective in subsiding skin lesions
with hair growth to return to its normal clinical state with a 100% curative rate. The
treatment with preferable and easily applicable topical cures, especially tioconazole cream,
is highly effective in the short run. This cream treatment is easily applicable and provides a
good alternative to the traditional antifungal medication for sheep. Consequently, such
treatment can reduce the possibility of spreading the infection by other animals, and may
allow the adaption of efficient control measures.
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Introduction

Ovine fungal infection is commonly known as ringworm
or dermatophytosis. It affects the outermost layer of skin and
is caused by several species of dermatophyte. According to
the conidia morphology and accessory organs, the
dermatophytes are classified into three genera;
Epidermophyton, Trichophyton, and Microsporum (1).
Trichophyton and Microsporum spp. have a zoonotic
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significance and they have effects on public health. Spores
can be transmitted by direct contact with the infected animal
or during wool shearing. The spores normally are attached to
wool shafts (2). The geographical location, exposure to stress
factors, environmental conditions, and age play an important
role in the spread of dermatophytes (3). Economically, the
increasing concern of dermatophytosis is not triggered by its
worldwide public health problems in terms of affecting
millions of individuals annually, but also being one of the
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dermatologic problems in the veterinary field affecting
domestic and wild animals (4). In sheep, dermatophytes have
negative effects on milk and meat production. The skin
lesion scars remain present on leather following the taw and
tannin (3). The clinical signs of ringworm appear 1-4 weeks
after the contact with fungal spores. In sheep, common
clinical signs appear as a circular area of the alopecia and
crust formation over the eyes, ears, head, and neck, and a
clear fluid or bloody oozing under the scab (5). Conventional
methods such as the direct microscopic examination of
dermatophytes are simple and can be rapidly carried on the
collected skin scrapping samples. Mycological identification
using specific culture media is one of the basic standard
methods used to detect dermatophytes and identify the
different species (6).

Since ringworm is a zoonotic disease, routine screening
of all sheep in the pasture and quick treatment to reduce the
transmission of the infection to other animals and people
have an occupational hazards and close contact one is
necessary (3). Treatment includes various topical and
systemic antifungal drugs. Systemic treatments include,
ivermectin, ethylenediamine dihydride, oral griseofulvin
...etc. Topical applications such as thiabendazole in
glycerin, tincture of iodine 10%, 1% tioconazole, 10%
enilconazole, propolis ointment, Whitfield’s ointment, Aloe
vera gel ...etc. can also be used (7-9). Therefore, it is
necessary to apply new drugs to replace the old and
conventional ones or to use herbal ones to control the
infection rapidly (10). This study identifies the effective and
useful human antifungal compounds such as tioconazole 1%
cream, clotrimazole 1% topical aerosols, and fluconazole
capsule to be used in the treatment of dermatophytosis in
sheep.

Moreover, assessment of the prevalence rate and some
environmental risk factors of sheep ringworm. It is worth
mentioning here that there are very few research studies on
sheep dermatophytosis in Egypt.

Materials and methods

Ethical approve

The protocol was issued by Zagazig University
Institutional Animal Care and Use Committee “ZU-IACUC”
at approval N. ZU-IACUC/2/F/103/2019.

Animals and clinical samples

From June 2018 to July 2019, a total of 103 sheep were
admitted to a veterinary clinic in Dakahlia governorate and
the Veterinary Hospital at the Veterinary College; Zagazig
University, Egypt. The animals were clinically examined for
evidence of dermatophytosis infection according to
Constable et al. (5). The data on potential risk factors was
registered for each sheep, including the breed, age, sex,
season, and other related environmental factors that might
have contributed to the distribution of ringworm in sheep.
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Skin lesions suspected to have ringworm infections were
collected. The skin lesions were cleaned with a cotton swab
soaked with 70% alcohol (11). By using a sterile scalpel, skin
scraping was collected from the margin of the lesion until
oozing of the blood. Hairs were also included in the samples
(12,13). The collected skin scraping was divided equally into
two groups; the first group was subjected to direct
microscopic examination, while the second group was
submitted in a sterile Petri dish to the laboratory of
Mycology, Animal Health Research Institute, Dokki, Giza,
Egypt. To identify the presence of parasitic eggs and larvae,
3 grams of fecal samples were collected from all the
examined sheep and then microscopically examined by a
modified McMaster technique (14). Twenty-four sheep were
diagnosed and identified with ringworm infection. They
were allocated for dermatophytosis treatment trial with
human antifungal drugs.

Examination of the collected samples

The collected samples were examined microscopically.
They were put on a clean glass slide with a drop of 10%
KOH, covered with a cover slide, heated gently, left for one
hour, and then examined for fungal elements (hyphae,
ectothrix, and endothrix spores) using low and high power of
microscopically examination (12). The collected specimens
were cultured on Sabouraud's dextrose agar (SDA) (Sigma)
plus chloramphenicol (antibiotics) 50 mg/L (Sigma) and
cycloheximide (antifungal) 0.5 g/L (Sigma). The inoculated
media were incubated at 30°C for 4 weeks and examined
every three days for evidence of growth. The isolates of
dermatophytes were identified macroscopically by
examining the growth rate, surface and reverse color, and
consistency of the grown colony (12). The microscopic
identification was done by using Lactophenol cotton blue
(LPCB) wet mount preparation to demonstrate the presence
of hyphae, macroconidia, chlamydospores, and other fungal
structures (15).

Antifungal drugs treatment

Twenty-four sheep were subjected to the treatment with
antifungal agents after dividing into four groups equally.
There were 6 sheep in each group. Group 1 (G1) was treated
with tioconazole 1% cream (Trozal 1% cream, Egyptian
group for pharmaceutical industries) as a local cream. Group
2 (G2) was treated with clotrimazole 1% topical aerosols
(Candistan, ADCO) as a local spray, and group 3 (G3) was
treated with capsules (Fungican150mg capsule, Amoun) as
5 mg/ Kg/Bw. There were two doses given inl0-day
intervals while topical drugs were applied daily for 10
successive days. Finally, Group 4 (G4) was kept as a positive
control without treatment. All sheep groups were kept under
observation for ten weeks with monitoring once weekly.
Each of the sheep with dermatophytes was assessed by using
a modified clinical scoring index from zero to three (0= not
affected, 1=mild, 2=moderate, and 3=intense) previously
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designed by Mugnaini et al. (16). Skin lesions included means and standard deviations of score lesions for the treated
alopecia, scaling, crust, and the entire affected area. The total groups. In addition, the mycological cure was considered
score for each animal was the sum of the scores assigned to when two consecutive fungal cultures in between one-week
each clinical lesion (Table 1). The evaluation of the intervals were negative.

successful treatment was carried out by the reduction of

Table 1: Clinical index scores for evaluation of skin lesions associated with dermatophytosis in sheep

Scores Index Score 1 (Mild) Score 2 (Moderate) Score 3 (Sever)
Alopecia Mild with marked hair growth Moderate with partial hair loss Sever or complete hair loss
Crust Mild and fine crust Moderate or marked Extensive
Scaling Mild and rarely visible Moderate and marked Severe, large, and extensive
Affection area Localized Multiple Generalized
(One lesion within one area of (Multiple lesions within one area (Multiple lesions in more than
the skin) of the skin) one area of the skin)

Statistical analysis

The data collected were statistically analyzed using the
General Linear Model Functions for Windows SPSS 16.0
(SPSS Inc., Chicago, IL) based on a 4x10 factorial design by
Snedecor and Cochran (17). The McNemar test was used to
compare two dependent categorical variables. The data was
expressed numerically and as percentages. The analysis
process involved an accurate binomial test in two categories
and a chi-square test in three categories to test the differences
in proportions of each of the studied factors. Differences
among means within the same factor were tested using the
post-hoc Newman-Keuls test. P <0.05 was considered
statistically significant (S), P <0.001 was considered

statistically more significant (HS), and P >0.05 was Figure 1: The most common affected sites in affected sheep
considered statistically insignificant (NS). with ringworm (face, around the ear, eyes, and lips).
Results As mentioned in table 3, the effect of animals’ age on the
prevalence of dermatophytes shows that the higher
The clinical examination of 103 sheep illustrated that 49 prevalence rate is found in lambs less than 6 months 64.08%.
/103 sheep with a percentage of 47.6% showed circular areas Dermatophytosis disease affects male sheep 56.31% more
crusts and scales that varied in diameter from (3-5 cm), with than female sheep 43.69% but it is not statically significant.
hair loss, and sometimes lesions may have coalesced to form Dermatophytes in sheep were detected all over the year and
larger area of alopecia. Lesions were mostly restricted to the high risk of the disease was recorded in the winter and
head, lips, ear, and neck sites (Figure 1). autumn seasons at 54.43 and 21.36%, respectively. The high
The direct microscopic examination of the collected skin moisture conditions, transportation, poor hygienic measures,
scrapping and hair samples revealed the presence of and lack of insect control significantly increased the rate of
arthrospores inside or outside the hair shaft in 33 / 49 sheep infection among sheep. Other risk factors as the presence of
with a percentage of 67.3% without demarcation between concurrent infection (diarrhea, constipation, pneumonia, and
pathogenic and saprophytic ones, whereas the mycological cough) and parasitic infestation did not significantly increase
culture revealed that 59.2% (29/49) were positive for the rate of dermatophytes infection (P >0.05).
dermatophytes infection (Table 2). The identification of Furthermore, twenty-four infected sheep with ringworm
mycological culture revealed five zoophilic dermatophytes were subjected to a field trial treatment with different
species of the genus Trichophyton and Microspore as 17.3% antifungal drugs. The diseased sheep showed a typical
T. verrucous (5/29), 10.3% T. tonsurans (3/29), 24.1% M. ringworm lesion on the head and neck. Before starting the
ferrugineum (7/29), 27.6% M. Canis (8/29), and 20.7% M. treatment trial, the collected skin scrapping and hair samples
gypsum (6/29) (Table 2). Statistical analysis showed a non- were examined by direct microscopic and mycological
significant difference between the microscopic and culture methods and were positive. The animals were evenly
mycological cultural methods in the diagnosis of divided into four groups, each containing six animals. As
dermatophytosis in sheep P > 0.05 by the McNemar test. depicted in Figure 2, the clinical scores of the 4 groups of
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sheep did not significantly differ during 0 and 1-week post-
treatment (WPT), while the treated groups showed a more
significant improvement in clinical scores than the control
(untreated) group (G4) from week 2 until 10-week of post-
treatment (P <0.05). A significant change in the clinical
scores (P <0.05) was detected in the tioconazole treatment of
group (G1) compared to the other treated groups (G3 and G4)

on 4 and 5 WPT. Moreover, a significant improvement in the
treated groups [tioconazole treatment group (G1l) and
fluconazole treatment group (G3)] was noticed when
compared with the clotrimazole treated group (G2) during 6,
7 and 8 WPT. No serious or recurrent side effects were
observed during the entire period of the treatment trial.

Table 2: Percentage of dermatophytosis among examined animals using conventional methods

Breed Source Infected Microscopic (%)  Culture (%) Dermatophyte species No. (%)
Trichophyton verrucosum 5 (17.3)
Zagazig Dakahlia No. % +ve -ve +ve -ve Trichophyton tonsurans 3 (10.3)
Microsporum ferrugineum 7 (24.1)
Osseimi 24 79 19 476 33 16 29 20 Mlcrosporum canis 8 (27.6)
Microsporum gypseum 6 (20.7)
Total 103 49 (47.6%) 67.3 32 59.2 40.8 29
Table 3: Risk factors associated with dermatophytosis in sheep
Risk factor Sheep (No.) Sheep (%) v df P-Value
< 6 months 66 64.08 o
Age > 6 -12 months 37 35.92 8.17 ! 0.004
Male 58 56.31 NS
Sex Female 45 43.69 164 ! 0.200
Winter 54 52.43
spring 19 18.45 -
Season Summer 8 777 45.54 3 <0.001
Autumn 22 21.36
Moist Yes 92 89.32 o
condition No 11 10.68 63.70 ! <0.001
. With 83 80.58 wx
Overcrowding Without 20 19.42 38.53 1 <0.001
. Yes 89 86.41 wx
Bad hygiene No 14 13.59 54.61 1 <0.001
Yes 47 45.63 NS
Insect control No 56 5437 0.79 1 0.375
Concurrent Yes 56 54.37 NS
infection No 47 45.63 0.79 ! 0.375
Parasitic Yes 36 34.95 -
manifestation No 67 65.05 9.33 . 0.002

X2 Chi-square test, df: degree of freedom,

Group 1 (G1) was treated with tioconazole 1% cream.
The animals revealed an improvement of lesion gradually
from the 1%tweek with a full growth of hair during 6-7-week
post-treatment (WPT) (Figure 3). G2 was locally treated with
clotrimazole spray, and the lesions began to respond to the
treatment later within 7-8 WPT. The complete regression to
normal state was seen during 9-10 WPT. G3 was treated
orally with fluconazole, and the lesions improved gradually
within 5-6 WPT with complete recovery achieved within 7-
8 WPT as illustrated in Figure 4. G4 was kept as a positive
control without treatment, and the lesion improved less with
no hair growth until the end of the experimental observation
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" highly significant, NS: non-significant.

(10 weeks) with some progress and enlargement of the lesion
were observed in some of the examined sheep of this group
(G4).

The mycological examination of the treated groups
revealed that the mycological cure with minimum
environment contamination and less possibility of human
infection was noticed within 1 month in G1 and within 5-6
weeks in G3 while the period extended to 8 weeks in G2. In
the untreated control G4, on the other hand, some of the
lesions were repeatedly positive for mycological
examination during the entire period of the study.
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Figure 2: Clinical scoring in naturally infected treated and
untreated sheep through 10 weeks of the experiment.

Figure 3: The efficacy of treatment with tioconazole 1%
cream in sheep. A. before treatment & B. in 6t" week post-
treatment.

Figure 4: The efficacy of treatment orally with fluconazole
in sheep. A. before treatment and B. in 7 " week post-
treatment.

Discussion

The infected sheep with dermatophytes usually suffer
from circumscribed lesions of alopecia with scales and crust
formation. Lesions are commonly distributed on the head,
lips, ear, and neck (5,18). In the current study, the prevalence
of dermatophytosis infection in the examined sheep was
47.6% which was higher than the recorded percentage
registerated in an Indian study in which the prevalence of
infection of various dermatophyte species in sheep was
0.19% as mentioned by Mitra et al. (19) and 6.4% as stated
by Biswas et al. (20). This variation may have been
attributed to the geographical location, hygienic measures,
breed of animals, virulence, and species of isolated fungi
(21). Furthermore, dermatophytosis in sheep and goats is
undoubtedly an underdiagnosed disease and many episodes
of infection have not been mentioned in the official literature
(22). The difference in prevalence may vary from one site to
another due to the type, age, and the number of the examined
animals, location, and environmental conditions (23,24).

The most important risk factor that affects the prevalence
of ringworm infection among animals is age. In this study,
sheep < 6 months are most likely to have a higher prevalence
of infection compared to older sheep with a significant
difference (P < 0.004). This result is in line with Eissa et al.
(25) who state that dermatophytosis is more common in
young sheep. This may be due to their weak immunity and
the alkaline pH of their skin which is a suitable media for
mycotic diseases (5). On the contrary, Biswas et al. (20)
record that the prevalence of ringworm is higher in older
animals > 6 months.

The effect of sex on the prevalence of ringworm is
illustrated in this study as male sheep are more susceptible
(56.3%) without a significant difference in the sex (P>0.2).
This may be attributed to male animals being housed in close
contact for long periods for the fattening purpose and the
contagious aspect of the disease. These results are in
agreement with those obtained previously by Abou-Eisha et
al. (26) who find a higher rate of infection in males than in
female sheep. However, the results are contrary to Biswas et
al. (20) who mention that female lambs and kids had a higher
rate of infection than males.

Furthermore, in the present research, a significant
difference between the year seasons (P<0.001) in the spread
rate of ringworm among sheep is found. Dermatophytosis is
more common in the winter months. This may be attributed
to high humidity and increased contact among animals. It
also acts as stress and provokes the appearance of disease as
recorded by previous authors (27-29). Biswas et al. (20), on
the other hand, mention that India has a higher infection rate
in summer and autumn than in spring and winter, due to the
high rainfall, humidity, and temperatures, which provoke the
propagation of dermatophytes in animals and humans.

The development of dermatophytosis infection in sheep
is associated with other risk factors such as the presence of
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parasitic manifestation and overcrowding that is commonly
related to high humidity and bad ventilation as predisposing
factors for ringworm infection (30,31). With more focus on
other predisposing factors, concurrent infection and insect
control provoke ringworm infection without a significant
difference (P>0.375).

The diagnosis of the ringworm is achieved firstly by the
microscopic examination of the skin scraping samples with
a percentage of 67.3% of the examined samples. This result
is in line with the other studies that state a range from 60 to
71% (32,33). Although the direct microscopical examination
is a simple and easy method for the diagnosis of fungal
spores, it cannot differentiate between the saprophytic and
pathogenic fungi and it requires a skilled and qualified staff
(33).

The cultural and morphological characteristics method
make it the most appropriate approach for identification.
However, it is complicated due to the similar morphology,
variability, and polymorphism, time-consuming, and high
cost. Despite all these disadvantages, it is still a highly
precise approach (34). Mycological examination of skin
scraping samples on specific media provides a macroscopic
identification of fungal spp. as have been described earlier in
our study (35). The study results indicate a 59.2% difference
in the growth of mycotic spp., M. Canis 27.6% is a
predominant specie orderly followed by M. ferrugineum
24.1%, M. gypsum 20.7%, T. verrucous 17.3% and T.
tonsurans 10.3%. Other studies in Nigeria, India and Libya
(3,18,36) determine that Trichophyton spp. are the main
species isolated from dermatophytosis infection in sheep. M.
Canis detected in ruminants may be attributed to the contact
with dogs (28,29).

The efficacy of the three compounds (tioconazole,
fluconazole, and clotrimazole) is considered a good choice
with satisfied antifungal activities in humans (37), but the
use in sheep not achieved. So, the trial to use these
compounds in treatment of sheep dermatophytosis is needed.
Tioconazole 1% cream is an effective topical drug with a
complete remission in 5-6 weeks/ post-treatment. This result
is in line with Kirmizigul et al. (7) who report that the first
use of 1% tioconazole in the treatment of bovine
dermatophytosis is highly effective due to its feasibility in
terms of application and the powerful therapeutic effect. All
the cattle treated with tioconazole in this study exhibited new
hair growth in the lesion site within 3-4" weeks and a
complete recovery within 6-7 weeks. This finding is in line
with Pal and Dave (38) who proved the effective use of 2%
miconazole ointment to treatment of dog dermatophytosis
and Tartar et al. (31) who detected the high effectiveness of
miconazole spray to treat dermatophytes in calves within 2
to 3 weeks. The efficacy of tioconazole 1% cream can be
explained by the fact that this compound is a synthetic
antifungal preparation containing imidazole as an active
element. It is also topical, safe, and effective with a long
curative effect (39). The study results recommend the use of
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tioconazole 1% cream. The local use of clotrimazole spray is
mentioned by Alchorne et al. (40) who highlight the
effective curative effect of tioconazole 1% cream with no
adverse reaction to treat the patients with tinea rather than
the clotrimazole spray.

The use of Fluconazole orally in the treatment of sheep
dermatophytosis seemed to be effective after the application
but the response to the therapeutic effect starts later than
compared to G1 that was treated locally by tioconazole 1%
cream. Accordingly, its use is not practical due to the side
effect of this drug affecting the cross-brain membrane barrier
(41). Despite its therapeutic effect and no adverse reaction,
this drug is not preferable to be used due to the possibility of
having problems in near future in the treated ruminant.
Hence, the topical treatments are thought to speed the
resolution of clinical lesions and may help prevent zoonotic
contagion (42). Tartar et al. (31) reveal that fluconazole has
the highest value of minimum inhibitory concentration test
(MIC) ranging from 8-64 pg/ml making it a less effective
drug to be used in the treatment of calve dermatophyte.

The mycological cures in Gland G3 were faster than the
cures in G2 that was treated locally with clotrimazole spray,
yet, all the treated groups achieved no fungal growth after
culture in comparison with the untreated control group. The
result of this study concerning the untreated control group
agrees with the results of Borman and Summerbell (43) who
show that the untreated sheep are usually more self-healing
but with a long duration for 2-4 weeks than the treated
groups. The possibility of increased environmental
contamination and zoonotic spread is suspected to be high.

Conclusion

This study clearly shows that sheep dermatophytosis is a
public health concern in both Sharkia and Dakahlia
Governorates. Trichophyton and Microsporum spp. are
predominant among sheep in Egypt, and they achieve good
hygienic measures by avoiding overcrowding and paying
attention to the treatment of concurrent diseases. The rapid
treatment of infected sheep can aid in the achievement of
effective control measures and prevent epizootic in humans
and sheep. The local application of ticonazole 1% cream for
10 days allows sheep skin to return to its normal appearance
within 6 -7 weeks. It is, therefore, considered a potent
alternative, easily applicable, and economic in terms of labor
and cost of antifungal medicine for the treatment of sheep
dermatophytosis.

Acknowledgments

This work was done without funding from any
organization. The facilities of the Department of Animal
Medicine, Faculty of Veterinary Medicine, Zagazig
University and Mycology Department, Animal Health
Research Institute Doka- Giza, Cairo, Egypt were used.


https://scholar.google.com.eg/scholar?q=minimum+inhibitory+concentration+test&hl=ar&as_sdt=0&as_vis=1&oi=scholart

Iragi Journal of Veterinary Sciences, Vol. 37, No. 1, 2023 (31-38)

Conflict of interest

The authors have no conflict of interest to declare.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Weitzman |, Summerbell RC. The Dermatophytes. Clin Microbiol Rev.
1995;8(2):240-259. DOI: 10.1128/CMR.8.2.240

Rashidian S, Falahati M, Kordbacheh P, Mahmoudi M, Safara M,
Sadeghi TH, Mahmoudi S, Zaini F. A study on etiologic agents and
clinical manifestations of dermatophytosis in Yazd. Iran Curr Med
Myecol. 2015;1(4):20-25. DOI: 10.18869/acadpub.cmm.1.4.20

Nweze El. Dermatophytosis in domesticated animals. Rev Inst Med
Trop Sao Paulo. 2011;53(2):95-99. DOI: 10.1590/S0036-
46652011000200007

Dalis JS, Kazeem HM, Kwaga J KP, Kwanashie CN, Yakubu B,
Owolodun OA, Jambol AR. Molecular characterization of
dermatophytes isolated from cattle in Plateau State, Nigeria. Vet
Microbiol. 2018;219:212-218. DOI: 10.1016/j.vetmic.2018.04.022
Constable P, Hinchcliff WK, Done S, Gruenberg W. Veterinary
Medicine 11" ed. N Elsevier Press; 2017. [available at]

Moriello KA, DeBoer DJ. Dermatophytosis: Infectious diseases of the
dog and cat. 4" ed. St. Louis: Elsevier; 2012. 588-602 p.

Kirmizigul AH, Gokce E, Buyuk F, Erkilic EE, Celebi O, Gulmez A,
Citil M. Effectiveness of the local application of 1% ticonazole in the
treatment of bovine dermatophytosis. Kafkas Univ Vet Fak Derg.
2013;19(A):191-194. DOI: 10.9775/KVFD.2013.8776

El-Damaty HM, Tartor YH, Mahmmod YS. Species identification,
strain differentiation, and antifungal susceptibility of dermatophyte
species isolated from clinically infected arabian horses. J Equine Vet
Sci. 2017;59:26-33. DOI. 10.1016/j.jevs.2017.08.019

Solikhah TN, Solikhah GP, Susilo RIJK. Aloe vera and virgin coconut
oil (VCO) accelerate healing process in domestic cat (Felis domesticus)
suffering from scabies. Iragi J Vet Sci. 2021;35(4):699-704. DOI:
10.33899/ijvs.2020.127884.1539

Pal M. Diagnosis and management of Trichophyton verrucosum in
ruminants. A report of animals. Ntas Poliv. 2015;16(2):464-466.
available at

Ali MJ, Atiyah WRR Al-Fatlawi MAA, Khlaif SF. Genotypic analysis
of ticks species infesting cattle in Al-Diwaniyah abattoir. Iragi J Vet
Sci. 2021;35(4):673-677. DOI: 10.33899/ijvs.2020.127772.1525.

Ellis D, Davis S, Alexiou H, Handke R, Bartley R. Description of
medical fungi. 2" Ed. Adelaide: University of Adelaide; 2007. 61-167
p. DOI: 10.1.1.694.2167 &rep=rep1&type=pdf

Hatem A, Abou Turab M, Abdul-Zahra HK, Muhammad M. A survey
of chewing lice of some raptors in southern Iraq, with remarks on
prevalence and occurrence. Iraqi J Vet Sci. 2021;35(2):287-290. DOI:
10.33899/ijvs.2020.126717.1365

Britain G. Ministry of agriculture, fisheries, and food. Manual of
veterinary parasitological laboratory techniques. Tech Bull. 1971:136.
available at

Collee JG, Duguid JP, Fraser AG, Marmion BP, Simmons A. Mackie
and mccartney practical medical microbiology. 14" ed. New York:
Churchill Living Stone; 1996. 978 p. [available at

Mugnaini L, Nardoni S, Pistelli L, Leonardi M, Giuliotti L, Benvenuti
MN, Pisseri F, Mancianti F. An herbal antifungal formulation of
Thymus serpillum, Origanum vulgare and Rosmarinus officinalis for
treating ovine dermatophytosis due to Trichophyton mentagrophytes.
Mycoses. 2013;56(3):333-337. DOI: 10.1111/myc.12034

Snedecor GW, Cochran WG. Statistical Methods. 7" ed. USA: lowa
State University; 1980. 507 p.

Swai ES, Sanka PN. Bovine dermatophytosis caused by Trichophyton
verrucosum. Vet World. 2012;5(5):297-300. DOl:
10.5455/vetworld.2012.297-300

Mitra SK, Sikdar A, Das P. Dermatophytes isolated from selected
ruminants in  India. Mycopathol. 1998;142(1):13-16. DOI:
10.1023/2:1006944605066

37

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Biswas MK, Debnath C, Mitra T, Baidya S, Pradhan S. Studies on
dermatophytoses in sheep and goat in West Bengal, India. Indian J
Anim HIth. 2015;54(2):109 - 114. [available at

Pal M. Dermatophytosis in adult cattle due to Trichophyton
verrucosum. Anim Husb Dairy Vet Sci. 2017;1(1):1-3. DOI:
10.15761/AHDVS.1000106

Hameed K, Riaz Ch F, Nawaz MA, Naqvi SMS, Graser Y, Kupsch C,
Pasquetti M, Rossi L, Molinar Min AR, Tizzani P, Chiavassa E, Peano
A. Trichophyton verrucosum infection in livestock in the Chitral district
of Pakistan. J Infect Dev Ctries. 2017;11(4):326-333. DOI:
10.3855/jidc.7925

Nassif M, Osman S. An outbreak of dermatophytosis in goat kids.
Assiut Vet Med J. 2003;49(99):142-155. DOI:
10.21608/AVMJ.2003.178373

Alhayali NS Mohammed NH. A study of the incidence of Lucilia
sericata fly in ovine in Mosul city. Iragi J Vet Sci. 2021;35(4):739-743
DOI: 10.33899/ijvs.2021.128276.1566

Eissa NB, Ezzat M, El-Sawah A, EL-Hamoly M. Survey on common
causative agents of dermatophytosis in different animals in El-Bieda-
Libya. Benha Vet Med J. 2013;24(2):108-115. [available at
Abou-Eisha AM, Sobih MA, Hanaa MF, Heba SEM. Dermatophytes in
animals and their zoonotic importance in Suez Canal area. SCVMJ
XI11. 2008;2:625-642. [available at

Papini R, Nardoni S, Fanelli A, Mancianti F. High infection rate of
Trichophyton verrucosum in calves from Central Italy. Zoonoses Public
Healt. 2009;56:59-64. DOI: 10.1111/].1863-2378.2008.01157.X.
Moretti A, Agnetti F, Mancianti F, Nardoni S, Righi, C, Moretta |,
Morganti G, Papini M. Dermatophytosis in animals: Epidemiological,
clinical and zoonotic aspects. Gital Dermatol Venereol. 2013;148:563-
572. [available at

El Ashmawy WR, Elhafez EA, El-Saeed HA. Clinical study on
dermatophytosis in calves within Vitro evaluation of the antifungal
activity of bergamot oil. Adv in Ani and Vet Sci. 2015;3(1):34-39. DOI:
10.14737/journal.aavs/2015/3.1.34.39

Moretti A, Boncio L, Pasquali P, Piergili D. Epidemiological aspects of
dermatophyte infections in horses and cattle. J Vet Med B,
1998;45:205- 208. DOI: 10.1111/j.1439-0450.1998.tb00784.x

Tartor YH, El-Neshwy WM, Merwad AMA, Abo El-Maati MF,
Mohamed RE, Dahshan HM, Mahmoud HI. Ringworm in calves: Risk
factors, improved molecular diagnosis, and therapeutic efficacy of an
Aloe vera gel extract. BMC Vet Res. 2020;16(1):421. DOI:
10.1186/s12917-020-02616-9

Al-Ani FK, Younes FA, Al-Rawashdeh OF. Ringworm infection in
cattle and horses in Jordan. Acta Vet Brno. 2002;71:55-60. DOI:
10.2754/avbh200271010055

El Ashmawy WR, Ali ME. Identification of different dermatophytes
isolated from cattle, cats, and horses suffered from skin lesions. Alex J
Vet Sci. 2016;49(2):126-132. DOI: 10.5455/ajvs.224778

Kanbe T. Molecular approaches in the diagnosis of dermatophytosis.
Mycopathol. 2008;166:307-317. DOI: 10.1007/s11046-008-9107-2
Abd-Elmegeed M, EI-Mekkawi M, El-Diasty E, Fawzi E.
Dermatophytosis among ruminants in Egypt: The infection rate,
identification and comparison between microscopic, cultural and
molecular methods. Zag Vet J. 2020;48:116-127. DOI:
10.21608/2vjz.2019.16779.1081

El-Said AHM, Sohair TH, El-Hadi AG. Fungi associated with the hairs
of goat and sheep in Libya. Mycobio. 2009;37(2):82-88. DOI:
10.4489/MYC0.2009.37.2.082

Kelly BP. Superficial fungal infections. Pediat Rev. 2012;33(4):e22-
e37. DOI: 10.1542/pir.33.4.622

Pal M, Dave P. Ringworm in cattle and man caused by Microsporum
canis: Transmission from dog. Inter J Live Res. 2013;3(1):100-103.
DOI: 10.5455/ijlr. 20130305073057

Simonetti G, Simonetti N, Villa A. Increase of ticonazole against
resistant microorganisms by the addition of butylated hydroxyanisole.
Int J Antimicrob Age. 2003;22:439-443. DOI: 10.1016/s0924-

8579(03)00120-1



https://doi.org/10.1016/j.jevs.2017.08.019
https://www.researchgate.net/publication/301585493
http://www/
http://www.worldcat.org/oclc/35714221
http://ijah.in/upload/snippet/7749.pdf
https://dx.doi.org/10.21608/avmj.2003.178373
https://www.iasj.net/iasj/search?query=au:%22N.S.%20Alhayali%22
https://www.iasj.net/iasj/search?query=au:%22N.H.%20Mohammed%22
https://www.researchgate.net/profile/Atef-Hassan/post/What_fungi_in_skin_histopathology_is_this/attachment/59d646b5c49f478072eae946/AS%3A273836669374465%401442299157824/download/c47.pdf
http://dx.doi.org/10.1111/j.1863-2378.2008.01157.x
http://dx.doi.org/10.14737/journal.aavs/2015/3.1.34.39
https://doi.org/10.1111/j.1439-0450.1998.tb00784.x
https://dx.doi.org/10.21608/zvjz.2019.16779.1081
https://doi.org/10.1542/pir.33.4.e22
http://dx.doi.org/10.5455/ijlr.20130305073057
https://doi.org/10.1016/s0924-8579(03)00120-1
https://doi.org/10.1016/s0924-8579(03)00120-1

40.

41,

42.

43,

Iragi Journal of Veterinary Sciences, Vol. 37, No. 1, 2023 (31-38)

Alchorne MM, Paschoalick RC, Forjaz MH. Comparative study of
ticonazole and clotrimazole in the treatment of Tinea versicolor. Clin
Ther. 1987;9(4):360-367. [available at

Tiches D, Vite C, Dayrell-Har TB, Steinberg S, Gross S, Lexa F. A case
of canine central nervous system cryptococcosis: Management with
fluconazole. J Am Anim Hosp Assoc. 1998;34:145-151. DOI:
10.5326/15473317-34-2-145

Abdalla WG. An Overview of bovine dermatophytosis. Asian J Res
Anim Vet Sci. 2019;3(4):1-12. [available at

Borman AM, Summerbell RC. Trichophyton, Microsporum,
Epidermophyton, and agents of superficial mycoses. Am Soc
Microbiol. 2015:2128-2152. DOI: 10.1128/97815558 17381.ch123.

38

Aadad) 4yl g pladll Jal g (ary g LS Jara

48 T sten Fuaall 3o S gana dana )8 dana plapdd)

f i g pata oy Sl de T daulall 3 gasa ey | ¢ (g glsal)
‘zudl a5 e eyl

daala okl alall S el () jaY) Bl () sl ala 4
Aeial ¢l g U es sl anda® A8 (333 €330
c‘?jﬂ\ co\}g;“ iaia g_:j;.a RVE DY 6%)&\ (’M\J QU_)J:S]\ (‘a»ér
k) IS bl Gl yeY1 sale ¢l sl (ol and® 3 alEN (5 )

e AN (3N a8 Anals (g pkand

AaMAl

A b 5l Ay yhadll () 1Y) (g faad s g1 A i ge aa
Ohal) ala clish Cuay A5 jeae @l Ly alladl elad
Gailas Al daall e Lubes 15 g1 3 (e ye s ol sl
al AL shall = Ball 3 58 5 alall U5 (e Al Apala®y) i)
)LSS\ t).\ .\gd;ﬁ‘;\ :’\.ua\).ﬂ‘ 0da 83gh CM\ ‘fl\.\ua)a‘u}sbm
)m;\w»&&“\ﬁeut‘\z\g&\‘)ﬂ\ubﬂwbbm\):s‘\z\
Aas ) Al g dai gaall Jalgall (oamy e el ) Al
d,ju)s;ﬁﬁ)@dsaﬂlsu*ﬁ”uﬁ\dﬁgm\ Dhadll Ll
Al e s @l o (J5bsS 58 g€ 5 J s e S5 () s
S eI (e g Ole 8 agaladinl A yat J S Llaall Qlie Y
G A V0¥ la g ) A (i e Ll Jame Al ) i s alie YY)
DR ema dlgBall 5 48 5l ilbilaa gala (i yer ileanll SlieY)
Logae Land ai (Al Y1 Al YoOA e dgiall 6 il
& Can 8V, T Aglaly Aalall de 30 Blu Y e les s
Sl Jeady Lala 5 el Gse il (s 8 Adbal Jane Lol Jiass
U5 ol il )y JoolisSs aS) aladul #lady
Janey AalS ) gy o) sai pa (galad) Hhadl) dags 8 (J 50058 51
8350 8 e by i 05 30 sSal g yS aldiul Aala 5 7Y v v adle
Ao o ol paliins alll Vo1 (e el jedadll ) alal)
Q\c\ﬁ:}” PrTey & c._u.uu.d\ CM\ AMD :Lgl..a.d\ QU\}.{;{} CN:.
(Ssadl HLEE) 5 JE 8 ) saad) ) 50 e I8y 456 1)


https://doi.org/10.5326/15473317-34-2-145
https://www.journalajravs.com/index.php/

