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Abstract

The study is concern on determine the effect of different temperatures (25, 28, 30
and 37°C), and different pH values (4.5, 5.5, 6 and 8) on the radial growth (mm) of
15 dermatophyte isolates (Microsporum canis 7, Trichophyton rubrum 5,
Trichophyton mentagropyhtes 3). The specimens for the current study were
collected from nail infections in patients with different type of leukemia whom
admitted at Baghdad Educational Hospital, 7" floor. The result revels that the
optimum temperature for radial growth was 30°C then 28°C for all isolates, while
the optimum pH for all isolates was 6.
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Introduction:

Dermatophytes are a group of morphologically and physiologically related molds that cause well-
defined infections in vertebrates. The incidence of dermatophytoses has increased over recent years,
particularly in immunocompromised patients [1-4].

Dermatophytes have acquired in the evolutionary process the ability to metabolize and subsist upon
keratin, a protein resistant to most other organisms. The fungi attack skin, nails, and hair, where
keratin is the major structural protein, leading to a wide variety of disease states. [5], dermatophytes
include fungi that involve keratinized tissue" hair, skin, nails and mucous membrane ". Dermatophytes
species are identified according to the features that produced when they grow on a suitable agar
medium, and their classification in to three genera is based on the shape of macro conidia:
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Epidermatophyton (pyriform, rough walls), Trichophyton (cylindrical, smooth walls), Microsporum
(fusiform, rough walls) [6]

Dermatophytes may be described as anthropophilic, zoophilic or geophilic depending upon whether

their normal habitat is on man, or an animal, or in the soil. [6].
Anthropophilic dermatophytes are restricted to human hosts and produce a mild or chronic
inflammation .This type of infection represent a preference of a parasite or dermatophytes for humans
over other animals. [7]. Most common fungi that belong to this group are T.rubrum, T .tonsurans and
T. violaceum [6].

Zoophilic dermatophytes occurring primarily in animals may be different transmissible to man and
produce human disease; such zoophilic fungi should be considered a possible cause of skin lesions of
unclear origin. Several species including T. verrucosum, T. mentagrophytes and M. canis may infect
human skin, causing a variety of signs and symptoms. People who have close contact to infested cattle
or cats are more often exposed to fungal infections. Certain professions, such as farmers, and children
are especially vulnerable. [8]

Geophilic dermatophytes includes12 dermatologically relevant Microsporum species. The most
frequent species that cause geophilic dermatophytes infections are M. canis, M. audouinii and M.
gypseum. [9]. Taxonomically, dermatophytes includes 39 closely related species belonging to the three
main genera; Epidermatophyton, Microsporum and Trichophyton within the family
Arthrodermataceae. [10].

One of the most important considerations when evaluating superficial dermatophytes infections is
confirming the diagnoses with a laboratory specimen, either by using potassium hydroxide (KOH)
10% preparation for direct examination, or culture by using appropriate culture media
Materials and methods:

Sample collection: During the period that confined between November 2013 to March 2014, 48
specimens (nail clippings) were collected from 105 patients with different types of leukemia who
diagnosed clinically by specialist doctors, nail clippings were examined directly by microscopic
examination and then they were cultured on plates with SDA medium, from 10-14 days

Isolation of dermatophytes: The total number of dermatophytes isolates was 15 and the rest was
diagnosed as opportunistic fungi. The frequency of each dermatophytes species according to the age
and gender of leukemia patients is listed as follows: table (1).

The experiments in current study were restricted to the most frequent species which include the
following species: M. canis 7 isolates, T. rubrum 5 isolates and T. mentagrophytes 3 isolates.
Determination of optimal temperature for radial growth of dermatophytes:

Temperature affects whole dynamic events in the cell directly throw its impact on the genetic material,
enzymes, and lipids of the cell membrane and then its impact on speed of growth rate [11]. All the
vital activities in the cell are affected by heat and the determination of optimum temperature for fungal
growth is occur by a range of factors, which affect all cellular reactions involving; enzymes and
proteins [12].

Determination of optimal pH for radial growth of dermatophytes:

Micro-organisms normally regulate the pH concentration within the cells according to the external
pH concentration by ion exchange method across cell membrane, the regulation of internal pH in the
cell occurs by transport system of protons through cytoplasmic membrane, as well as, ion exchange
H+ / K+, both ways require ATP as a source of energy, and helps the regulation of pH in the cells of
micro-organisms which prefer neutral pH (neutrophils) [12].

Statistical analysis:

The statistical test which used in this study was the ANOVA test, p (<0.05).

For the 1% experiment, statistical analysis had shown significant difference at a level of probability P
(< 0.05) between different degrees of temperature which were used to measure the diameter of radial
growth of fungal colonies for the following species, T. mentagrophyte, T. rubrum and M. canis. For
the 2° experiment, statistical analysis had shown significant difference at a level of probability P (<
0.05) between different pH concentrations which were used to measure the diameter of radial growth
of fungal colonies for the same species.
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Results and discussion:

Table 1- Fungal isolates from infected nails with dermatophytes species.
17-34 M. canis 3 20 4 26.67 7 46.67
35-52 T. rubrum 2 13.33 3 20 5 33.33
53-80 T. mentagrophyte 1 6.67 2 13.33 3 20
Summation 6 40 9 60 15 100

There are numerous species of anthropophilic dermatophytes, including T. rubrum, T.
mentagrophytes var. interdigitale, and zoophilic dermatophytes like M. canis has been involved
occasionally in immunosuppressed patients [13]. The incidence of dermatophytoses has increased over
recent years, particularly in immunocompromised patients [2, 14]. The increase in frequency of these
infections has been attributed to several factors, including high-dose chemotherapy, oropharyngeal-
mucositis and prophylactic therapy [15]. All the above findings are agreed with this study.

The number and percentage of infected individuals had been registered in table 1, according to their

genders and age. Statistical analysis had shown significant difference at a level of probability P (<
0.05) between study and control groups related to genders and age.
It had been found that the age groups (17-25, 44-52) years were the most susceptible ages for fungal
infection in females (study group), and the age (17-25)the most susceptible ages for fungal infection in
males. This result was agreed with other researchers including [16- 17], who concluded that Females
are more susceptible for fungal infections than Males. And disagreed with [18] who concluded that
there was no significant difference in infection between males & females.

The first experience (Determination of optimal temperature) had shown that the optimum
temperature for radial growth of T. mentagrophyte was 30°C, 28°C, optimum temperature for radial
growth of T. rubrum was 30°C, and finally for M. canis was 37°C figure 1.
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Figure 1- The effect of different temperatures on the radial growth of dermatophytes colonies on SDA medium,
for (10-14 days).

The findings were described in this study represent the average of three replicates +/- standard error.

The results of this study were agreed with [19] who stated that the optimum temperature for growth of
dermatophytes ranged (25-33)°C since the current result is within the range. Also there was agreement
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with [20] who concluded that the optimum temperature for growth of dermatophytes was ranged (30,
33)°C, and there was agreement with [21] who concluded that mycelial growth is little at 37°C, and the
sporulation is optimum at 25-30°C.The results of this study were disagreed with [22] who found that
there were no differences in the effect of temperatures (30, 35)°C on the growth of dermatophytes
associated with the genus Trichophyton.

The second experience (Determination of optimal pH) had shown that the optimum pH for radial
growth of T. mentagrophyte, T. rubrum, and finally for M. canis was 6 figure 2.
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Figure 2- The effect of different pH values on the radial growth of dermatophytes colonies on SDA medium, for
(10-14) days.

The different pH values affect the vital activities, which are necessary for fungal growth. The
optimum pH for growth is varied with various fungal species; the pH suitable for the in vitro growth of
fungi is optimum at pH 5 or 6 [23] This result was agreed with the findings of this study, also there
was agreement with [20] who concluded that the optimum pH for growth was 6. It was clear from the
results that the diameter of colonies for all the fungal isolates were decline when pH concentration is
raised to 8, this observation was agreed with [24] who found that the length of hyphae of some fungi
became shorter when pH concentration was increased from 6 to 8.

References:

1. Porro, A. M., M. C. N. Yosioka, S. K. Kaminski, M. de A. Palmeira, O. Fischman, and M.
Alchorne. 1997. Disseminated dermatophytosis caused by Microsporum gypseum in two patients
with the acquired immunodeficiency syndrome. Mycopathologia,137, pp: 9-12.

2. Squeo, R. F., R. Beer, D. Silvers, I. Weitzman, and M. Grossman. 1998. Invasive Trichophyton
rubrum resembling blastomycosis infection in the immunocompromised host. J. Am. Acad.
Dermatol, 39, pp: 379-380.

3. Tsang, P., T. Hopkins, and V. Jimenez-Lucho. 1996. Deep dermatophytosis caused by
Trichophyton rubrum in a patient with AIDS. J. Am. Acad. Dermatol, 34,pp: 1090-1091.

4. Walsh, T. J, and A. H. Groll. 1999. Emerging fungal pathogens: evolving challenges to
immunocompromised patients for the twenty-first century. Transpl. Infect. Dis. 1, pp: 247-261.

5. Crissey JT.; Lang H.; and Parish LC. 1995. Manual of Medical Mycology, Blackwell Science,
Cambridge. P. 36.

6. Clayton Y. and Gillian M. 1985. Medical Mycology. Goner Medical Publishing. London. New
York.

7. Mouchet, J.; Carnevale, P.; and Manguin, S. 2008. Biodiversity of Malaria in the World. John
Libbey Eurotext. United Kingdom.

8. W. Beck and Clark HH. 1998. Zoophilic dermatophytes as epizoonoses pathogens and their
significance to dermatology. Hautarzt 49(6), pp: 457-461

9. F. Seyfarth; Goetze S.; Erhard M.; Burmester A.; Elsner P.; and Hipler UC. 2010. Infection with
rare geophilic dermatophytes. Hautarzt. 61(8), pp: 694-699.

98



Hasan and Al-Jubori Iragi Journal of Science, 2015, Vol 56, No.1A, pp: 95-99

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

De Hoog, G.C. and Guarro, J. 1995. Atlas of Clinical Fungi. University of Rovirai Virgili, Reus.
Spain.

Norton, C.F. 1986. How to grow and study microorganisms. In: microbiology. 2" ed. Addison-
Wesley Publishing, USA, pp: 156-193.

Brooks, G.F.; Butel, J. S. and Morse, S.A. 2001. Jawetz and Adelberg's Medical Microbiology.
2" ed. Middle East. Beirut, Lebanon.

Dermatophytosis. 2013. The Center for Food Security & Public Health. lowa State University.
Fernandez-Torres, B., F. J. Cabafies, A. J. Carrillo-Mufioz, A. Esteban, 1. Inza, L. Abarca, and J.
Guarro. 2002. Collaborative evaluation of optimal antifungal susceptibility testing conditions for
dermatophytes. J. Clin. Microbiol. 40, pp: 3999-4003.

Girmenia C., F Lo Coco, M. Breccia, R. Latagliata, A. Spadea, M. D'Andrea, G. Gentile, A.
Micozzi, G. Alimena, P. Martino, and F. Mandelli . 2003. Infectious complications in patients
with acute promyelocytic leukaemia treated with the AIDA regimen. Leukemia .17, pp:925-930.
AL-Ani, A /A.M. 2000. Fungi and Associated Bacteria Isolated from infected ear in AL-Yarmouk
teaching hospital. Ph.D. Thesis. Collage of Medicine, University of Al-Mustansiriya, Iraq.
Mohammed N.A. 2008. Detection of Candida spp. and other pathogens responsible for
vulvovaginitis in women with contraceptive methods. M.Sc. Thesis. Collage of Science.
University of Baghdad, Baghdad, Iraq.

Al-Khazaali, M. T. A. 2005. Happens of dermal fungi infections between populations in Baquba
city. M.S.c. Thesis. University of Diala, Irag.

Weitzman, I. and Summerbell, R.C. 1995. The dermatophytes. Clin. Microbiol. Rev., 8, pp: 240-
259.

Abid-Ali, W.J. 2010. Effect of some antifungals and medicinal herbal against dermatophytes
isolated from tinea capitis in Al-Diwaniya governorate. M. Sc. Thesis. Collage of Science.
University of Baghdad, Iraq.

Schale F. Naresh M. and David A. 2011. The Influence of water activity and temperature on
germination, Growth and sporulation of stachybotrys chartarum strains. Mycopathologia, 172(1),
pp: 17-23.

Norries, H.A.; Elewski, B.E. and Ghannoum, M.A. 1999. Optimal growth conditions for
determination of the antifungal susceptibility of three species of dermatophytes with the use of a
microdilution method. J. Am. Acad. Dermatol. 40, S9-S13.

Yamanaka T. 2003. The effect of pH on the growth of saprotrophic and ectomycorrhizal
ammonia fungi in vitro. Mycologia. 95 (4), pp: 584-589.

Perlman, D. 1965. The Chemical Environment for Fungal Growth. In: The fungi, an advances
treatise, by ainsworth, G. C. (ed). Vol. 1; Academic Press, New York. pp: 479-489.

99



