
Journal of Kerbala University , Vol. 13 No.2 Scientific . 2015 
 

184 

Study the effects of different non-specific ototopical antifungal 

agents to treat Otomycosis 

لعلاج التهاب الارن الفطري غير المحذدةالموضعية مضادات الفطريات  دراسة تأثير  
*Abbas Razzaq Abed           \          * Ibtisam Mohammed Hussein 

       Ph.D. Vet. Pharmacology      \         M.Sc. Bio-control       
dr_abas2008@yahoo.com                                             ibtisammohmmed@yahoo.com 

*Al-Furat Al-Awsat Technical University /Babil technical institute 
 

 

Abstract  
The current study used three different types of non-specific ototopical antifungal agents (3% 

H2O2, 1% Iodine and 2% Acetic acid) against common fungi (Aspergillus niger and Candiada 

albicans) which cause otomycosis in animals and human. All non-specific ototopical antifungal 

agents used in this study have antifungal activity against Aspergills niger but in different activity 

where he showed 2% Acetic acid decrease in redial growth zone of Aspergillus niger on SDA 

media compare with 3% H2O2 and 1% Iodine (9.40, 45.00 and 23.60 mm respectively )  ,also 2% 

Acetic acid showed decrease in MIC value against Aspergillus niger compare with 3% H2O2, 1% 

Iodine (0.32, 0.80 and 20 mg/ml respectively) .Also noted the highest inhibition zone(17.33 mm) 

in 3% H2O2 against Candida albicans on SDA media , while no inhibition zones were seen in 1% 

Iodine and 2% Acetic acid, while the MIC value of 3% H2O2 against Candida albicans was lowest 

(0.16 mg/ml) compare with  Iodine and Acetic acid (0.80 and 1.60 mg/ml respectively). 

 الخلاصة 
 H2O2, 1% Iodine %3)انمحذدةغٍش انمُضعٍت مضاداث انفطشٌاث اسخخذمج انذساست انحانًٍ ثلاثت اوُاع مه  

and 2% Acetic acid)  انفطشٌاث ضذ(Aspergillus niger and Candiada albicans) انشائعت فً اصابت الارن 

انمسخخذمت فً ٌزي انذساست حمخهك فعانٍت  غٍش انمحذدةانمُضعٍت مضاداث انفطشٌاث  جمٍع .انفطشٌت فً انحٍُان َ الاوسان

% اوخفاض فً انىمُ انشعاعً 2نكه بفعانٍت مخخهفت حٍث اظٍش حامض انخهٍك  Aspergillus nigerمضادة نهفطشٌاث ضذ 

% اٌُدٌه 1% بٍشَكسٍذ انٍٍذسَجٍه َ 3فً َسط اكاس انسابشٌَذ انسكشي بانمقاسوت مع  Aspergillus nigerانذائشي نفطش 

 ضذ  انخشكٍز انمثبط الأدوىخهٍك قهت فً قٍمت % حامض ان2مهم عهى انخُانً ( , كزنك اظٍش  23.60َ  45.00َ   9.40)

Aspergillus niger كزنكمهغم / مم عهى انخُانً( 20َ   0.80َ  0.32) بٍشَكسٍذ انٍٍذسَجٍه َ الاٌُدٌه مع  بانمقاسوت , 

 عهى Candida albicansبٍشَكسٍذ انٍٍذسَجٍه ضذ %  3مهم( مضاد نهفطشٌاث فً  17.33نُحع اعهى قطش حثبٍطً)

انخشكٍز انمثبط قٍمت  % حامض انخهٍك , بٍىما2% اٌُدٌه َ 1قطش حثبٍطً لبٍىما نم ٌشاٌذ اي ,  َسط اكاس انسابشٌَذ انسكشي

مقاسوت مع الاٌُدٌه َ حامض انخهٍك /مم( ممهغ 0.16كان اقم ) sandida albicanC ضذ  نبٍشَكسٍذ انٍٍذسَجٍه الأدوى

 /مم عهى انخُانً( .ممهغ 1.60َ  0.80)
 

Introduction  

Otomycosis is one of the common conditions encountered in a general otolaryngology clinic 

setting and it is an acute, subacute or chronic fungal infection of the pinna, external auditory meatus 

and the ear canal. Otomycosis as a true pathologic entity, with Candida and Aspergillus as the most 

common fungal species isolated (1). Aspergillus niger and Candida albicans are the most common 

causative agents of otomycosis (2). 

Predisposing factors of chronic infections otomycosis may be result from , use of oils, eardrops, 

, swimming ,fungal infection elsewhere in the body like dermatomycosis , immuno-compromised 

state, (3). Treatment options for otomycosis include elimination of predisposing factor, thorough 

canal cleaning and antifungal agents. Topical antifungals are specific (clotrimazole, miconazole, 

econazole, nystatin, tolnaftate, potassium sorbate), and non-specific (Acetic acid, alcohol, boric 

acid, m-cresyl acetate, and gention violet) (4). 

The aim of this study include the comparative effect of different non-specific antifungal agents 

(3% H2O2 , 1% Iodine and 2% Acetic acid) on the most common mould (Aspergillus niger) and 

yeast (Candida albicans) which causes otomycosis in Human and animals. 
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Materials and Methods 

Non-specific ototopical antifungal agents  

Three types of most common non-specific ototopical antifungal agents were used in this study 

include 3% H2O2 (5), 1% Iodine (6) and 2% Acetic acid (7).  

Stock solution preparation  

Different concentrations of non-specific ototopical antifungal agents were prepared from 

original stock solution according to V1C1=V2C2 equation (8)  where it 3% H2O2 was prepared 

from 50% H2O2 , while 1% Iodine was prepared from 10% Iodine and 2% Acetic acid  was 

prepared from 98% Acetic acid. Distilled water used as diluents solvent to prepare different 

concentrations of non-specific ototopical antifungal agents.  

Mycological isolates 

In this study was used mostly fungi which causes otomycosis in human and animals (A. niger 

and C. albicans) (9,10), these isolates were taken from Bank of Microbiology which follow to 

Technical institute of Babil /Community health dept.  

Spore counts of Aspergillus niger 

The germination test protocol was adopted from (11). Briefly, after A. niger was cultured on the 

SDA medium at 27 ºC for 5 days, Conidia were collected and suspended in five ml of sterile normal 

saline. The spore concentration in the suspension was determined by using a haemocytometer 

method which include One drop of the suspension was added into hemocytometer chamber, spores 

were calculated under high power 40X of light microscope using the following equation(12) :- 

                
       

 
 

Where:-Z= total number of counted spores (Spores number in 5 small square of RBCs count). 

N= total number of small squares (5 small square of RBCs count x 25 small square in each small 

square of RBCs count =80). 

Final spore suspension must be obtained equal to 10
7
 spore /ml. 

Candida albicans cellular counts  

C. albicans cells suspension was prepared by adding five ml of distilled water to fresh SDA 

media contains C. albicans (colonies aged 24 hour at 37
o
C). Its turbidity was adjusted accordance to 

the absorbance of 0.08-0.10 at 625nm corresponding to 5 x 10
6
 CFU/ml (13). 

Antifungal sensitive test 

1- Candida albicans  

Agar disc diffusion method(14) was used to test for the inhibition activity of the different 

concentration of non-specific ototopical antifungal agents against C. albicans.  The 

fungi were cultured on 20 ml SDA media in plastic petri-dishes. Inoculums of 0.1ml yeast  

cells  suspension (cellular suspention 5 x 10
6
 CFU/ml) were spread uniformly over this 

medium by using the spreader. Taken 50μl f rom each  concentration of 3% H2O2, 1% 

Iodine and 2% Acetic acid and added into each disc (A five mm diameter disc was made from 

Whatman No.1 filter paper after that sterilization by autoclave 121ºC, 15 Ib for 15 minutes) 

(15) then dried by using electrical drier and put on the SDA medium and allowed to stand on 

the bench for one hour for proper diffusion. Number of petri-dish for each concentration 

repeated 5 times and each petri-dish contained about four discs. Inhibition activities of the 

concentration of non-specific ototopical antifungal  agents were determined by 

measuring the zones inhibition formed around the discs in millimeter. The plates were 

observed for presence of zones of inhibition around the discs after 24 hours. Same previous 

steps were used again for distilled water which considered as control group.  
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2-Aspergillus niger 

Antifungal activity of non-specific ototopical antifungal agents 

According to V1C1=V2C2 equation, original non-specific ototopical antifungal agents (50% 

H2O2,10% Iodine and 98% Acetic acid) were mixed with SDA media after sterilization 

(Autoclave temperature 121ºC , For 15 mints at 15 Ibs) to obtain on 3% H2O2,1% Iodine and 

2% Acetic acid then five mm diameter disc of A.niger mycelia were cut by sterilized cork borer 

from the periphery of 7 day old culture and transferred aseptically in the centre of SDA media 

contains different non-specific ototopical antifungal agents according to a pre-prepared 

concentrations. All petri plate including control and experimental were incubated at 28
o
C for 7 

days. After 7 days of incubation, observations were recorded and measurement of radial growth 

of A. niger (16). 

 
 

Determination of minimum inhibitory concentration (MIC) of Aspergillus  niger 

and Candida albicans  

MIC of the effective non-specific ototopical antifungal agents were determined by tube dilution 

Method (17). , Ten test tubes with 8 ml of Sabouraud Dextrose Broth (SDB) in each were taken 

and autoclaved. To the first tube, 2 ml of the each concentration (50% H2O2,10% Iodine and 

98% Acetic acid)  was added and serial double fold dilution was done up to the 10 tube and 

from the 10 tube, 2 ml of the mixture was discarded. To each tube 100µl of inoculums (C. 

albicans suspention (5 x 10
6
 CFU/ml) and A. niger (Spores 1x10

7
 spore/ml) were added and 

mixed. The tubes were incubated for 48 hours at 37ºC for C. albicans and 5 days at 28ºC for A. 

niger . The least concentration of non-specific ototopical antifungal agents capable of 

inhibiting the fungal growth was considered MIC. 

 

Aspegillus niger staining 

A small portion of A. niger mycelium was cut by mycological loop (A small piece was taken from 

edge of zone growth of A .niger which grow on SDA media) and it place on the clean surface 

of class slide and mixed with one drop of Lactophenol-cotton blue dye . The mycelium was 

spread very well on the slide. A cover slip was gently applied with little pressure to eliminate 

air bubbles. The slide was then mounted and observed with X10 and X40 objective lenses 

respectively (18). 
    

Statistical analysis  

 

Statistical analysis of the experimental results were conducted according to Statistical Package for 

the Social Sciences (SPSS) version 13.00 where one way ANOVA was used to assess the 

significance of changes between experimental groups. The data were expressed as Mean ± 

Standard Errors (SE) and P-value<0.05 was considered statistically significance. LSD was 

carried out to test the significance levels among means of treatments (19). 
 

Results and discussions 

Effects of non-specific ototopical antifungal agents on the Aspegillus niger.  

The effect of different non-specific ototopical antifungal agents which mixed with SDA media at a 

ratio 2% Acetic acid , 3% H2O2 and 1% Iodine showed a significant decrease in zone growth 

diameter of A. niger after 7 days of incubation at 28
o
C in comparison with the SDA media 

which contains normal saline and distilled water. On the other hand the zone growth diameter  

of A.niger on SDA media which contains 2% Acetic acid showed a significant decreased in 

comparison with other SDA media which contains 3% H2O2 , 1% Iodine . Table (1) and figure 

(1). 
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Table (1):- Zone growth diameter of A. niger in the SDA media which contains different non-

specific ototopical antifungal agents in comparison with normal saline and distilled water. The age 

of colonies 7 days at 28 ºC. 

 

 

non-specific ototopical 

antifungal agent 

Zone growth diameter (mm)  

  M±SE 

2% Acetic acid   9.40±0.24  A 

3% H2O2  45.00±1.34 B 

1% Iodine  23.60±1.28 C 

Normal saline  76.60±0.67 D 

Distilled water  77.40±0.92 D 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1):-Zone growth diameter of A. niger on SDA media which contains different 

concentration of non-specific ototopical antifungal agents (A= SDA media contains 2% Acetic acid, 

B= SDA media contains 3% H2O2, C= SDA media contains 1% Iodine, D= SDA media contain 

normal saline and E= SDA media contains distilled water. The age of colonies 7 days at 28 ºC.  

[Left side represent Front view of petri dish, while Right side Rear views of the Petri dish). 

 

 

 

Microscopic appearance of A. niger cultivated on the SDA media which containing 2% Acetic 

acid and 3% H2O2 showed deformity in the sporangium structure (absence of Metulae , Phialides 

and Conidia) and growing tops of mycelia (growing tops in the SDA media which containing 2% 

Acetic acid appeared as end cuts, while growing tops in the SDA media which containing 3% H2O2 

appeared a thick end with small branches, whereas A. niger cultivated on the SDA media which 

containing 1% Iodine showed weakness of conidiophores and growing tops of mycelia appeared a 

thick end with small branches , while sporangium structure nearly same as to the A. niger cultivated 

on the SDA media which containing normal saline and distilled water, , figure (2).  

 

 

 

   

 



Journal of Kerbala University , Vol. 13 No.2 Scientific . 2015 
 

188 

 

 

igure (2):-Microscopic appearance of A .niger on SDA media which contains different 

concentration of non-specific ototopical antifungal agents (A= SDA media contains 2% Acetic acid, 

B= SDA media contain 3% H2O2, C= SDA media contain 1% Iodine, D= SDA media contain 

normal saline and E= SDA media contain distilled water. The age of colonies 7 days at 28 ºC. [Left 

side represent A. niger sporangium, while Right side represent A. niger growing tops]. 

 

The lowest MIC value (mg/ml) of different non-specific ototopical antifungal agents against A.niger 

on SDB for 7 days at 28 ºC showed in Acetic acid in comparison with H2O2 and Iodine, table (2).   

 

Table (2):-MIC value of different non-specific ototopical antifungal agents against A. niger for 7 

days at 28 ºC. 

 

Non-specific antifungal agent 

 

MIC 

mg/ml 

Acetic acid   0.32  

Iodine  20  

H2O2  0.8  

All non-specific ototopical antifungal agents which used in this study have antifungal effects 

against A. niger and these effects depend on the mechanism of action of H2O2, Iodine and Acetic 

acid. 

 The results obtained in the current study noticed the antifungal activity of 2% Acetic acid 

against A. niger was more potent than 3% H2O2 and 1% Iodine and these results may be resulted 

from several reasons. 

First cause, the antifungal activity of 3% Acetic acid may be resulted from protein autolysis of A. 

niger mycelia, inhibited sporulation , breakdown of ribosomal RNA occurred and decreased the dry 

weight , contents of glycogen-like polysaccharide, soluble protein . Also Acetic acid caused 

breakdown of macromolecules in mycelia (20). 

Second cause which related with acidic media which resulted from mixture of 2% Acetic acid with 

SDA media may resulted environment inappropriate for growth of A. niger (21). In addition the 

antimicrobial activity of Acetic acid in aqueous solution is pH dependent, with the maximum effect 

occurring at low pH, thus favoring the undissociated state of the acid (22). Because they are 

uncharged, undissociated acid molecules are lipophilic and will penetrate plasma membranes and 
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thus enter cells. Theoretically, the higher-pH environment of the cell cytosol in A. niger (23) 

promotes the rapid dissociation of acid molecules into charged protons and anions, which cannot 

subsequently diffuse back across the plasma membrane. Intracellular acidification of the cell 

cytosol resulting from the accumulation of protons inhibits key metabolic activities involved in 

glycolysis (24) and hence inhibits ATP yields. A reduction in intracellular pH (pHint) and thus in the 

proton motive force (Δp) may also lead to reduced cellular uptake of amino acids (25). 

Hydrogen peroxide is known to be a very powerful oxidizing agent that is in general 

effective against a wide spectrum of microorganisms including bacteria, yeasts, molds, viruses and 

spore-forming organisms (25). This antimicrobial effect may be resulted from cytotoxic oxidizing 

species such as hydroxyl radicals (26). In this study the antifungal effect of hydrogen peroxide (On 

SDA media or MIC) was lower than Acetic acid this may be resulted from low hydrogen peroxide 

concentration used or this fungus need hydrogen peroxide concentration higher than 3% to prevent 

growth this fungus. 

Iodine is one of the halogen group compounds and its broad spectrum compounds that are 

considered low toxicity, low cost and easy to use (27). Iodines act by denaturing proteins to 

interfere with the enzymatic systems of microorganisms  (21). Antifungal effects of 1% Iodine was 

lower effects than Acetic acid and hydrogen peroxide this results may resulted from low Iodine 

concentration used or this fungus need Iodine concentration higher than 1% to prevent growth this 

fungus. 

   

Effects of non-specific ototopical antifungal agents on the Candida albicans.  

The present study showed a significant increase (P<0.05) in the zone inhibition of 3% H2O2 

against C. albicans , while no zone inhibition showed in 2% Acetic acid , 1% Iodine and distilled 

water table (3) and figure (3). 

Table (3):-Zone inhibition diameter of different non-specific ototopical antifungal agents 

against C. albicans in the SDA media in comparison with distilled water. The age of colonies 24 

hours at 37ºC. 

 

Non-specific antifungal 

agent 

Diameter of zone of inhibition (mm) 

 M±SE 

2% Acetic acid  0.00±0.00 A 

1% Iodine  0.00±0.00 A 

3% H2O2  17.33±0.57 B 

Distilled water  0.00±0.00 A 

 

 

 

 

 

 

 

 

 

 

 

 

 

figure(3):-Inhibition Zone diameter (disc-diffusion method) of non-specific ototopical 

antifungal agents against C. albicans in the SDA media for 24 hours at 37 °C in comparison with 

distilled water A= 2% Acetic acid, B= 3% H2O2 C=1% Iodine  , C= 1% Iodine, D= distilled water.  

 

A 

C D 
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The lowest MIC value (mg/ml) of non-spesific ototopical antifungal agents against C.albicans 

on SDB for 48hour at 37ºC showed in H2O2 in comparison with Acetic acid and Iodine, table (4). 

 

Table (4):-MIC values of non-specific ototopical antifungal agents concentration against C.albicans 

for 24 hours at 37 ºC. 

 

Non-specific antifungal agent 

 

MIC  mg/ml 

Acetic acid 1.60  

Iodine 0.80  

H2O2 0.16  

 

In the current study the antifungal activity of 3% H2O2 against C. albicans was more potent 

than 1% Iodine and 2% Acetic acid and this may be result from several causes, first cause Candida 

cant become resistant to Hydrogen Peroxide, because it can't live in the presence of oxygen (28). 

Second caused H2O2 functions as an oxidizing agent by producing free radicals that react with 

lipids, proteins and nucleic acids to affect cellular constituents non-specifically (29). 

The current study showed that the antifungal activity of Acetic acid affect on transport of 

necessary nutrient through cytoplasmic membrane which was destroyed due to increasing acidity  

(30). Also the toxic effect of acetic has ability by penetration of weak acids inside the microbe 

stopping the nucleic acid and protein synthesis. The antifungal activity of Acetic acid refers to the 

presence of potassium hydroxide which separated from apple Acetic acid which prevents the 

absorption of water by microorganisms leading to stopping the growth (31). 

Iodine has antiseptic effects by replaced by substances known as iodophores that contain an 

Iodine molecule linked to a large molecular-weight organic compound (32). Release of free Iodine 

from the iodophore contributes to its biocidal activity. The liberated Iodine is believed to penetrate 

the outer wall of microbes, and kill the cells by disrupting protein structure and nucleic acid 

synthesis (33).  

The verity of antifungal effects of Iodine and Acetic acid against C. albicans in comparison with 

H2O2 may be resulted from lowest concentration of Iodine and Acetic acid were used in the 

treatment of C. albicans . 

 

Conclusions  
1- All materials used in this study showed the effect on the growth of fungi , but to varying degrees. 

2- Antifungal effects of Acetic acid against A. niger was more potent than Iodine and H2O2. 

3- An antifungal effect of H2O2 against C. albicans was more potent than Iodine and Acetic acid. 
 

Recommendation  

1. Molecular study of Iodine, Acetic acid and H2O2 effects on the cellular structure of A. niger and 

C. albicans. 

2. A study about the possibility of drug combination (synergistic effect) work between Acetic acid 

and Iodine to get on the common anti-fungal medication using to molds and yeasts that infect 

the ear. 
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