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ABSTRACT
Key Words: After conventional diagnosis, laboratory experiments were done to assess the
gﬂ“e”t?%\r/?ﬁhytes- effect of griseofulvin and terbinafine on the growth of three isolates of
,Tefgion:ﬁne Trichophyton mentagrophytes which belong to the genus Trichophyton using
agar dilution method. Statistically, results of this study revealed significant
Correspondence:  gitfarence between the effect of terbinafine and that of griseofulvin both against
Widad I. Thallaj . . .
General Health grpvvth of_ T._mentggrophytes |s_olates where the tested_ fungi were resistant to
Lab/Kirkuk Health griseofulvin in spite of increasing the used concentration and giving means of
Directorate / diameters 21.00 mm and 19.33 mm under effects of 5ug and 60ug
Kirkuk/ IRAQ. concentrations respectively while it revealed more response to terbinafine giving
means of diameters 10.6 mm and 0.0 mm under effect of 0.25ug and 2ug
respectively. The mean of colony diameter for each concentration of griseofulvin
was still same statistically showing no decrease while in case of terbinafine ,the
mean of colony diameter differ according to each concentration reaching to
complete inhibition.

Cdld o 50 al) uyhadl) cpalaali Trichophytfon mentagrophytes bl illg 45 sal) clig mdd) sl

“palea daa) wslj*cﬁ Jus Lawd dlag
S5 dals [l Bl ppenal) sLa¥) g b ** eSS daaa 53 [ Aalall daiall i

-

AadAl)

Culinly ilis sl glie ol il i) Colatll (e Alule b gyl el Hhalial) g
sl 383 Trichophyton mem‘agrophytes‘ Liall Al mdll e ci¥ie EOE sai A w;:j‘a“ ;ﬁ\
- OY) Cadds Ayl aladnuly @llyg Trichophyton Al

sab b cniliginally Gluaill A Cn Dagiee Sl dgas Aball o3 gl el Lilias) £ s Lead 313y
DUl NV Ddane GSG 80l (e ail) e uiligall daslie culS Cus EDA Gl [ Al daall uda
o b sl e SRl e alesSile Ty alesSile 0 Ll s ale 146F 5 e Y [ A58 Ana byl
RS FRERSS

veYo il it ale ver yale Vel Ul iV ane Bdaee uiligill olad ST Al <okl

cOEll e b Sile Y a2 s Sile

Introduction:

Dermatophytes are groups of fungi having ability to invade the superficial layer of the
epidermis and digest the keratinized tissues of skin, hair and nails in living animals including
man(Yadav et al,2013).The dermatophytes have been classified into 3 genera: Trichophyton (infects
hair, skin and nails),Microsporum (infects hair and skin), and Epiderophyton(infects skin and
nails)(Kokare,2008).The genus Trichophyton is particularly important and represents the most
frequently isolated from human patients.Apart from the species present in this
genus,T.mentagrophytes contain several different variants which occur in both animals and man(Liu
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et al,1997).T.mentagrophytes is an important dermatophytic pathogen that can cause
onychomycosis, tinea corporis and tinea pedis. It has been reported that 10% of the total number of
cases of dermatophytosis are caused by T.mentagrophytes(Zhang et al,2014).In many area of the
world Trichophyton is a major concern as it is responsible for feet and nails infections that are
extremely difficult to cure (Blumer ,1995).1t is important to perform antifungal susceptibility testing
to provide information that allow clinicians to select appropriate antifungal agents useful for
treating a particular fungal infection and to evaluate the resistant dermatophytes and to determine
the antifungal activity(Yadav et al,2013).Griseofulvin is preferentially used for the treatment of
infections caused by dermatophytic fungi like Epidermophyton, Trichophyton, and
Microsporum.Because of its capacity to concentrate in the keratinous layer of the epidermis and its
relatively low toxicity in man, griseofulvin is used in the therapy of cutaneous mycoses like tinea
capitis and tinea corpori in the children by oral administration.Several dermatophytic fungi like
T.mentagrophytes, M.gypseum have been reported to develop resistance to griseofulvin in vivo and
in vitro after treatment with mutagens(Esser and Bunnett,2002).Terbinafine has a rather broad
spectrum of activity that includes dermatophytes,Candida spp,Malassezia furfur.lt exhibits low
toxicity and good efficacy in the treatment of virtually all dermatomycoses(Victor,2005).This study
aims at determining susceptibility of T.mentagrophytes to griseofulvin versus terbinafine at
different concentrations.

Materials and Methods:
Isolation and Identification of The isolates:

Three isolates of T.mentagrophytes were used in this study. These were isolated from
patients attending Dermatology Consultation on Kirkuk General Hospital and suffering
dermatological infections. Skin scraps obtained from the patients were cultured on Sabouraud
Dextrose Agar after they had been identified as fungal infections using 10%KOH.Growth were
identified by conventional method used by(Nakamura et al,2002).

Antifungal Susceptibility Testing:

Griseofulvin and Terbinafine antifungal drugs were selected and tested for thier activities.
Stock solutions were prepared by dissolving 500 mg tablet of griseofulvin(Laboratories pharma-
Morocco) in 5 ml 100% Dimethyl Sulfoxide and dissolving 250 mg tablet of terbinafine
(Laboratories pharma-Morocco) in 5 ml of 95% ethanol as stock solutions from them required
concentrations were prepared and the rest kept at 4°C for future use .

Determination of Fungal Growth:

For obtaining various concentrations, antifungal was diluted with melted prepared Potato
Dextrose Agar media (5,10,20,30,40,50,60 pg/ml for griseofulvin and 0.25, 0.5, 1,2 pg/ml), then
poured in sterilized petri dishes. A disk (7mm) of old grown fungi(at 28°C for 2 weeks)was
inoculated on the center of culture media. Plates were incubated at 28°C for 2 weeks. Perpendicular
colony diameters(mm) of grown isolates were measured. Triplicates were done for each isolate in
every concentration of the antifungal(Muharrem ,2013).

Results and Discussion:

Growth appeared on cultured media after 18 days at 28°C .Colonies of T.mentagrophytes
were flat white to cream in color, with powdery to granular surface(figure 1).Reverse pigment was
reddish-brown color. Microscopically, Lactophenol cotton blue stain slides of the growth revealed
numerous microconidia arranged in clusters with smooth thin walled clavate multicelled
macroconidia(figure 2).Spiral hyphae were also present(figure 3). As well as the present study
revealed that T.mentagrophytes was positive for hydrolysis of urea(lssa and
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Zanganz,2009).Development of specialized perforating organs invading hairs and engendering
conspicuous conical pits at right angles to the long axis of the hair were seen in hair perforation test
(figure 4) which was confirmatory for T.mentagrophytes as indicated by(Weitzman and
Summerbell,1995).

Figure 1: Colony of 7.mentagrophytes
Figure2:Macro-and Microconidia of
T.mentagrophytes

Figure 4:Positive hair perforation test
Figure 3: Spiral hyphae of 7.mentagrophytes in 7.mentagrophytes

Results of susceptibility test as showed in table 1 revealed that there was no significant
difference in the means of diameters for the concentrations of griseofulvin and this was statistically
approved at p<0.005.From the table it can be seen that at 5ug/ml(figure 5 ), the mean of the
diameter for the three isolates was 21.00 mm. With increasing griseofulvin concentration reaching
the final tested concentration 60ug/ml(figure 6 ) ,the mean of diameter was 19.33 mm which was
not differ from that of 5ug/ml meaning that the three isolates resisted griseofulvin even in case of
increasing the concentration. Regarding terbinafine effect on the growth of three isolates of
T.mentagrophytes , it was differ completely from that of griseofulvin where the mean of diameter at
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Figure5: Effect of 5ug Griseofulvin Figure 6 :Effect of 60ug Griseofulvin
(from left: ctrl +ve,test,ctrl-ve) (from left:ctrl+ve.test.ctrl-ve)

Figure 7: Effect of 0.25ug Terbinafine Figure 8: Effect of 2 pg Terbinafine (from
(from left:ctrl+ve,test,ctrl-ve) left:ctrl+ve,test ,ctrl-ve)

the first used concentration(0.25ug/ml) of terbinafine was 10.6 mm(figure 7) and this was
significantly different from the mean of diameter at the final tested concentration(2pg/ml) that was
0.0 mm(figure 8) and produced complete inhibition of the growth . Means of diameters of the three
isolates were compared to the mean of diameters of three control positive used which was 61.6 mm
and that of three control negative which was 0.0 mm.

These results were in accordance with that of (Fernandez-Torres,2001;Santos et al, 2006).In
vivo, resistance is also correlated with antifungal misuse because patients often fail to finish the full
course of treatment(Martinez-Rossi,2008). From the present study, it can be concluded that
Terbinafine is more potent antifungal agent(agreeing with results of Girgis et al,2006) than
griseofulvin,so it is important to prescribe griseofulvin more carefully in treating dermatophytosis.

Antifungal susceptibility testing is a dynamic field of medical mycology.Agar based method
enables the determination of the activity of various antifungal drugs against various fungal genera
and species(Pakshir et al,2009).The determination of fungus in vitro antifungal susceptibility has
been reported to be important for the ability to eradicate pathogenic dermatophytes(Ebrahim et
al,2010).
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Table 1: Effect of two antifungals(Griseofulvin and Terbinafine) on growth of the three
isolates of T.mentagrophytes

Antifungal Conc. Colony diameter(mm) Mean Diameter for
agent ug/mi Isolate 1 Isolate 2 Isolate 3 the Conc.(mm)
. . 21.00
5 32d 16 hi 15 hi +954 B
. 21.33
10 30d 19 gh 15 hi +777B
22.33
20 26 e 23 ef 18 gh +4.04 B
. 21.33
Griseofulvin 30 23 ef 25e 16 hi +473 B
21.00
40 23 ef 20 fg 20 fg +173 B
.. 18.33
50 24 ef 18 gh 13 ij +551 B
. 19.33
60 21 fg 21 fg 16 hi +289 B
. 25.57 20.29 16.14
Mean of Colony Diameter +4.04 aB +3.04 bB +2.268 cB
.. . 10.667
0.25 12 ijk 11 jk 9k s1Eo8C
0.5 0.000
0 0 0 +0.000 D
Terbinafi
erbinafine ] . . A 0.000
+0.000 D
0.000
2 0 0 0 +0.000 D
. 3.00 2.75 2.25
Mean of Colony Diameter +0.71 aC +0.33 aC +0.31 aC
Control positive s 49 61 61.67
P aA cA bA +13.01 A
. 0 0 0 0.00
Control negative D D D +0.00 D

*Same capital letters in the same column means no significance differences( at p<0.05).

*Same small letters means no significance diffierences (at p<0.05).
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