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Original Research Article

ABSTRACT

In vitro activity of miconazole, salicylic acid and benzoic acid against T.richophyton
mentagrophytes was done on Sabouraud’'s dextrose agar. The inhibition zones were measured in
cm. 2.8 cm, 1.5 cm and no inhibition zone were reported for miconazole, salicylic acid and benzoic
acid respectively. Synergistic effect of salicylic acid and benzoic acid against T. mentagrophytes
was done using two different bases of cream lanette 20% and aqueous cream 30/70. Four different
formula each one contain 2% miconazole with different concentrations of salicylic acid and benzoic
acid were used. Biggest inhibition zone (5 cm) was observed of lanette cream which contains 2%
miconazole, 3% salicylic acid and 6% benzoic acid.
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1. INTRODUCTION

Dermatophytosis is a superficial fungi which
causes of superficial skin infections. This fungi is
adapted to parasitize keratin layer of the skin
through the production of proteases, and is
limited to the stratum corneum. Dermatophytosis
is mostly caused by Trichophyton, Microsporum
and Epidermophyton spp. They can be
transmitted by contact with human, animal or soil
and occurs in hot and humid climatic conditions

(1.

Miconazole nitrate is one of azole class
antifungal agent, lipophilic and characterized by
relatively high molecular weight, and melting
point. It is a weak base with pKa 6.7, high log
octanol/water partition coefficient and exhibits
poor aqueous solubility (1.03ug/mL).

2% w/w of miconazole is usually employed in
topical drug preparations for treatment of
dermatophytosis, superficial mycoses, mixed
infection, and candida infections [2].

Modified Whitfield’s ointment is used prepared by
combining of benzoic acid and salicylic acid. The
effect of this ointment is due to combination the
fungi static action of benzoate with the keratolytic
action of salicylate. The traditional half strength
formulation contains benzoic acid and salicylic
acid in a ratio 2:1 (usually 6%:3%). Benzoic acid
beings a fungistatic agent, hence eradication of
the infection occurs only after the infected
stratum corneum is shed, and continuous
medication is required for weeks to months.
Salicylic acid is rapidly absorbed by the skin and
causes the keratinocytes to swell, soften and
desquamate. It causes mild irritation at the site of
application [3]. World Health Organization (WHO)
suggested a modified Whitfield ointment which
containing 5% benzoic acid and 5% salicylic acid
as dermatological preparations to be use in
tropical countries [4].

The aim of this study was done to investigate in
vitro synergistic effect of salicylic acid, benzoic
acid and miconazole against T richophyton
mentagrophytes

2. MATERIALS AND METHODS
2.1 Materials

Materials used for this study were Cetylalcohol
(lanette 16), Polyquaternium, water, liquid
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paraffin, wax, vaseline, benzoic acid, miconazole
and salicylic acid.

2.2 Preparation of Formula 1 (F20%)

Cetylalcohol 20 g was weighed and melted by
heat and 20 ml of Polyquaternium is added and
stirred till base is formed. A total 60 ml of hot
water was added gradually and the mixture was
cooled till the homogenous cream is formed.

2 g miconazole was mixed with different ratios
6:3, 3:3, 3:1 and 6:1 of benzoic acid and salicylic
acid respectively. Emulgel was added to make
up 100g of each formula.

2.3 Preparation of Formula 2 (F30-70%)

20 ml Paraffin oil, 30 g wax and 50 g of vaseline
were mixed and melted by heat. The mixture was
cooled till homogeneous emulsifying ointment
formed. A total 70g of ointment was taken and
mixed with 30ml of hot water, stirred till
homogenous aqueous cream formed.

2 g of miconazole was added to different ratios of
salicylic acid and benzoic acid. Take sufficient
quantity of cream to make up 100 g and stirred
well.

Different ratios of two acids, benzoic acid and
salicylic acid were used. In the two bases
(lanette and aqueous cream) and the inhibition
zones were detected. The activity detection was
carried out by repeating the culture with the
same ratios [5].

2.4 Disk Preparations

Under aseptic conditions, sterilized filter paper
disks (6mm in diameter) were impregnated with
20pL of salicylic acid, benzoic acid, miconazole.
The impregnated disks were dried in laminar flow
for 15 minutes at room temperature. The dried
disks were used afterwards for the disk diffusion
assay [6]. 0.05 g of lanette 20% and aqueous

cream 30/70 containing the four different

formulas 6%:3%, 3%:3%, 3%:1% and 6%:

1% of benzoic acid and salicylic acid

respectively.

2.5 Preparation of Trichophyton
mentagrophytes

The T. mentagrophytes was obtained from
mycology  department  Central  Veterinary



Research Laboratory Soba, Khartoum, Sudan. It
was isolated from donkey.

T. mentagrophytes was  subculture on
Sabouraud’s Dextrose Agar plates supplemented
with 0.05 mg/ml chloramphenicol and 0.5 mg/mi
cycloheximide and incubated aerobically at 27°C
for 10 days. One drop of Tween 20 was added to
the fungi colony then it was brushed with a sterile
cotton swab and the mixture of conidia and
hyphal fragments was suspended in 1 ml of
sterile water. Heavy particles were allowed to
settle after vortexing, and the homogenous
suspension was adjusted to achieve a turbidity of
0.5 McFarland standards [7].

Duplicates Sabouraud’s Dextrose Agar plates
were seeded with 0.2 ml of fungal suspension.
The plates were incubated for 10 days at 27°C.
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The zone inhibition around each disc was
measured in cm. The results are presented as
mean +SD of zone of inhibition [8].

3. RESULTS

The results show that formulas containing lanette
20% gives zone inhibition more than aqueous
cream formula, because lanette control without
active ingredient produces 1 cm inhibition zone
compared to 0 cm in aqueous cream control
formula.

It is noted that as the salicylic acid increase,
zone inhibition also increases due to its content.
Salicylic acid control gave 1.5 cm inhibition zone
(Fig. 1). No inhibition zone was observed when
using benzoic acid (Fig. 2). Miconazole control
gave 2.8 cm zone inhibition.

Fig. 2. Shows No zone inhibition of Benzoic acid alone
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Table 1. Mean *SD of zone of inhibition (cm), zones are the mean of three replicates

No. Formula Benzoic Acid Salicylic Acid Inhibition Zone In
Concentration % Concentration % Cm

1 F2 6.00 3.00 3.85+£0.05

2 F2 3.00 3.00 3.70£0.1

3 F2 3.00 1.00 3.55£0.05

4 F2 6.00 1.00 3.40+0.1

5 F1 3.00 1.00 3.95+£0.15

6 F1 6.00 1.00 4.05+05

7 F1 6.00 3.00 495+ 0.05

8 F1 3.00 3.00 5.05 £ 0.05

F2 (3) (Mic 2%, B.A3%, S.A 1%) F2 (4) (Mic 2%, B.A6 %, S.A 1%)

Fig. 3. Shows zones inhibitions of different of aqueous cream containing 2% miconazole and
different ratios of Benzoic acid and Salicylic acid
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F1 (Mic 2%, B.A 6%, S.A 3%)
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F1 (Mic 2%, B.A 3%, S.A 3%)

Fig. 4. Shows zones inhibitions of different of lanette 20% containing 2% miconazole and
different ratios of Benzoic acid and Salicylic acid

4. DISCUSSION

Antifungal activity of salicylic acid observed in
this study is in harmony with that previously
recorded by [9,10]. Management of
dermatophytosis is becoming challenging for all
dermatologists across the globe. Whitfield's
ointment that contains salicylic acid 3% and
benzoic acid 6% was found to be the best
formula which gave the biggest inhibition zone.
The use of combination of Whitfield’s
ointment with another topical antifungal drug for
treatment of dermatophytosis was previously
reported by [11] who wused Whitfield’s
ointment (salicylic acid 3% and benzoic acid 6%)
with 1% clotrimazole for treatment Tinea
corporis.
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5. CONCLUSION

The antifungal activity of the two formulas (f1,f2)
containing Miconazole, salicylic acid and benzoic
acid was detected by inhibition zone using
dermatophyte fungi as microorganism.

The synergistic action was detected and F1
formula gave higher activity containing salicylic
acid 3% & benzoic acid 6%.

The F2 base was found to have antifungal
activity due to its content of Poly Quaternium.
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