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Candida albicans is one the most common opportunistic fungal diseases in humans. For a
long time and even now the leaf of the Avicennia marina (hara) herb has been used to
treat many infections in southern parts of Iran. The purpose of this study is to determine
the inhibitory effects of the hydro alcoholic extract of the Avicennia marina leaf on
Candida albicans under in vitro conditions.

The Avicennia marina leaf was collected from the southern shores of Iran and after being
washed and dried the extraction of the hydro alcoholic extract was carried out. The effect
of the extract was applied using the disk diffusion method and diffusion in agar by
creating soak away pits (well) in different concentrations. The amount of MIC and MFC
was determined by Macrobroth dilution method. The data analysis was done using the
SPSS (version 18) software and the repeat measure test.

In the disk diffusion method in 80 ug/disk concentration the inhibition zone was equal to
18.7mm and in the agar well diffusion method in the 80 mg/ml concentration the
inhibition zone was equal to 20mm. The values for MIC and MFC for the clinical samples
were 55 and 70 ug/disk consecutively.

Hydro alcoholic extract of Avicennia marina has significant effect on Candida albicans in
vitro, thus, Recommended that further studies be done about this extract under In vivo
conditions.
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INTRODUCTION

The spread of opportunistic fungal infections in susceptible patients on one hand and the
increase in drug resistance and its side effects on the other has caused the study of anti
fungal herbs to become of importance (Havasian et al. 2013, Nasrolahi et al. 2009). In fact
traditional treatments are cheaper and more effective when compared to modern methods
and in communities who use herb medications the chance of an infection with a resistant
pathogen occurring are lower (Panahi et al. 2013). This perspective that herb have a
therapeutic potential goes back years (Behdani et al. 2009). The Avicennia marina species is
from the Verbenaceae or Avicenniaceae family. This species is one of the dominant species
in the Mangrove eco system and is more resistant to weather temperatures and salt water
compared to other species (Taghizade et al. 2009). Some of the identified substances in this
herb are Saponins, Steroids, Tanins, Triterpenes, Flavonoids and Alkaloids (Bandaranayake
et al. 1995, Abeysinghe et al. 2006, Homhual et al. 2004). Considering the traditional use of
this herb's leaf and fruit extract in curing skins diseases, tooth ache, leprosy, abortions... it
seems that this extract also has antifungal properties (Zargari et al. 1997, Robert et al. 2000,
Bandaranayake et al. 2002). The Candida albicans yeast is the body's normal flora and rarely
causes disease in healthy individuals, but as an opportunistic infection it can be found in
susceptible people such as those with AIDS, wide spectrum antibiotic users and transplant
patients. The importance of the diseases caused by this yeast, besides causing infections in
susceptible people, is related to AIDS patients and the main index in them is candidiasis in
the oesophagus (Menon et al. 2001). Moreover, the Candida species are the fourth cause of
blood infections in hospitalized patients and causes the death of 40% of these patients in
America (Panécek et al. 2009). Considering the ever increasing drugs resistance in fungi and
dosage of common drugs and their subsequent side effects, cures with a natural base such
as herbs have been receiving attention (Kanafani et al. 2008, Pfaller et al. 2007). The
objective of this study is determining the inhibitory effect of the hydro alcoholic extract of
the Avicennia marina leaf on Candida albicans obtained from fungal vaginitis under in vitro
conditions based on finding the Minimum Inhibitory Concentration, MIC 90 and the
Minimum Fungicidal Concentration, MFC.

MATERIAL AND METHODS

The Hara herb leaf was collected from the southern shores of Iran, washed and dried in 25°
shade and away from direct sunlight. The Maceration method was used to obtain the
extract (Eidi et al. 2009). In order to collect the extract, each gram of leaf powder was mixed
with 5ml of solvent (composed of 30% water and 70% 96 degree ethanol). The solvents
were kept under 15 — 20 degrees centigrade temperature for 72 hours. The collected
solutions were filtered using the Whatman No 1: 5mm (diameter) filtering paper and the
resultant extracts were made more viscous in vacuum using a distiller in laboratory
temperature. The Agar well diffusion assay and Filter paper disk embedding methods were
used to determine the antifungal activity against Candida albicans (Duarte et al. 2005).
Micro organism and culture mediums

30 samples were collected from patients with vaginitis, and the Candida albicans ATCC 2091
was used as the standard strains.
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Agar well diffusion assay
The agar diffusion was carried out with minor modifications (Bagiu et al. 2012, Jainkittivong
et al. 2009). For these purpose 100 micro litres of Candida albicans McFarland 0.5
suspension was mixed or 0.85% sterile distilled water (SDW) and using a sterile loop it was
spread across the surface of the plate containing SDW. Using sterile pipettes Pasteur, four
pits (5mm in diameter) were made in each of the plates. In the first well 35ul of the extract
solvent was placed as the negative control and in the second well 35ul of different
concentrations or the extract was added. The cultured plates were incubated at 37° and the
results were recorded after 24 hours. The halos around each well were recorded in
millimeters which showed the antifungal activity of the extract (Panahi et al. 2013,
Hosainzadegan et al. 2012).
Filter paper disk embedding
Filter paper disks (Whatman No 1: 5mm diameter) were smeared with different
concentrations of the extract (200ug/disk-6.4mg/disk) and in order to dry them they were
incubated at 37°™" an hour (Khalaji et al. 2007). Then the disks smeared with herb extracts
and standard antifungal drugs (20pg/disk Fluconazole, Ketoconazole) were placed on SDW
culture media containing 100 micro liters of McFarland 0.5 Candida albicans suspension for
24 hours at 37°. The disks were of three kinds, one containing pure solvent, one with herb
extract and another with standard antifungal drugs. The index for activity on average for the
inhibition zone was calculated by dividing the average inhibition zone by the standard drugs
(Hosainzadegan et al. 2012, Iwalokun 2002).
MIC and MFC
To determine MIC and MFC the Macrobroth dilution method and BHI broth culture media
was used (NCCLS 1999, Dangi et al. 2013).
Statistical Analysis
The results acquired were analyzed using the SPSS (version 18) software and the repeated
measure statistic test.
RESULTS
Results of the inhibitory effect using the disk diffusion method
In this method the least and most inhibitory effects were recorded at 200 and 1600 pg/disk
consecutively and the inhibition zone for them were 10.5 and 18.7 mm. the Fluconazole and
Ketoconazole disks showed no inhibitory effect on the clinical samples and showed effect on
the standard strains ATCC 2091 (P<0.01)(Table 1).

Table 1. Inhibitory effects using the disk diffusion method.

10 mg/mi 8 mm 200 pg/disk 10.5 mm
20 mg/ml 13mm 400 pg/disk 12.3 mm
40 mg/ml 16 mm 800 pg/disk 15mm
80 mg/ml 20 mm 1600 pg/disk 18.7 mm
Candida albicans ATCC .
2091 , 80 mg/ml 21 mm 1600 pg/disk 19 mm
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Results of the inhibitory effects using the well diffusion method

The results showed the least and most effective inhibitory effect on Candida albicans at 10
and 80 mg/ml consecutively and the no growth halos were 8 and 20 mm (P<0.01) (table 1).
Results of MIC and MFC on candida albicans

The MIC and MFC of the extract on the clinical samples of Candida albicans were 55 and 70
pug/ml consecutively (table 2).

Table 2. MIC and MFC results of the extract on Candida albicans.

I = =N

55 clinical samples hydro
0 dard . alcoholic MIC
5 standard strains extract
70 clinical samples hydro
] alcoholic MFC
60 standard strains extract
DISCUSSION

It has been proven that synthetic drugs with all their efficiency, have undesired side effects
and it has also been noticed the few pure substance exist which do not have negative
effects (Egorov et al. 1985), as a result the use of natural herbs has received attention
recently. The drug resistance which has occurred in recent years has also been a cause in
the increased use of herbal cures (Alizadeh-Behbahani et al. 2014). The antibacterial and
antiviral effects of the Avicennia marina plant have been proven due to substances it
contains such as Flavonoids, Brugierol and Carbamate (Taherzadeh et al. 2008,
Bandaranayake et al. 2002, Kato et al. 1975, Abeysinghe et al. 2006), also tanins in
Mangrove plants act as an antibacterial agent and can defend against destructive factors
(Jones et al. 1994, Bandaranayake et al. 1995). Punicalin and Punicalagin are two of the
main tanins available in mangrove plants (Bandaranayake et al. 2002), which can have
antibacterial effects (Asress et al. 2001). Due to the fact that the anti candida effects of the
hydro alcoholic extract haven’t been proven, this study analyzed the inhibitory effect of the
extract on Candida albicans under in vitro conditions. As this herb was traditionally used in
treating infections, it was expected for this plant to have strong antimicrobial effects which
correlated with the results of this study. As the results showed the MIC and MFC for candida
samples from clinical vaginitis were 55 and 70 pg/ml consecutively and for the standard
strains 50 and 60 pg/ml. a study by Alizadeh-Behbahani in 2013 which was carried out to
analyze the antifungal effect of aqueous and ethanol extracts of mangrove plants showed
the stronger effect of edible films containing mangrove extracts on Penicillium digitatum
compared to Alternaria citri (Alizadeh-Behbahani et al. 2013). In the study carried out by
Panahi et al. to analyze the anti candida effect of the alcoholic extract of inner stratum of
oak fruit (jaft), this effect was proven but it was weaker than the anti candida effect of the
hydro alcoholic extract of Avicennia marina. In Havasian et al.'s study to analyze the
inhibitory effect of the hydro alcoholic extract of Scrophularia striata on candida, it was

J. Biol. Chem. Research 1059 Vol. 31, 2: 1056-1062 (2014)



INVItrO. .o albicans Panahi et al., 2014
. _____________________________________________________________________________________________________________________________________|

shown that this extract has no effect on candida albicans. In the study done by Bahmani in
2011 to analyze the effect of the Scrophularia deserti plant compared to Amphotericin B on
candida albicans, the MIC in first and second series of Scrophularia deserti's alcoholic extract
were 59 and 58 percent and for Amphotericin B it was 59 percent (Bahmani et al. 2011). In
another study to analyze the inhibitory effect of the aqueous extract of the Nectaroscordum
Tripedale herb on Candida albicans, even though the existence of saponins were proven in
this extract there was no such effect (Panahi et al. 2013). On the studies carried out on the
hematologic, biochemical and pathological effects of Avicennia marina on rats, the results
showed no harmful or lethal effects (Ali et al. 1998). In an overall conclusion it can be stated
that the hydro alcoholic extract of Avicennia marina under in vitro conditions showed
noticeable anti Candida effects on different species of Candida albicans. Larger studies
showed be carried out under in vivo conditions to determine the effective dosage of this
extract against Candida albicans and also to find its side effects and the formulation needed
to maximize its bioavailability and finally to introduce this extract as a new antifungal drug.

ACKNOWLEDGEMENTS

The authors would like to thank the Deputy of Research and Technology of llam University
of Medical Sciences, Iran.

REFERENCES

Havasian MR, Panahi J, Pakzad |, Davoudian A, Jalilian A, Zamanian Azodi M. Study of
Inhibitory effect of alcoholic and aqueous extract of Scrophularia striata (tashne dari)
on Candida albicans in vitro. J of Pejouhesh. 2013; 36:19-23.

Nasrolahi Z, Yadegari MH, Moazeni SM. Antifungal effect green tea polyphenols (Camellia
sinensis) on Candida albicans. J Med Sci 2009; 12:71-7.

Panahi J, Havasian MR, Pakzad I, davudian A, Jalilian F, Jalilian A. In Vitro Inhibitory Effect of
Alcoholic Extract of Inner Stratum of Oak Fruit (Jaft) on Candida Albicans. J Pharm
Biomed Sci 2013; 3:5-8.

Behdani M, Ghazvini K, Mohammadzadeh AR, Sadeghian A. Antibacterial activity of Henna
extracts against Staphylococcus aureus and Pseudomonas aeroginosa. Ofogh-e-
Danesh. GMUHS Journal. 2009; 15:46-52.

Taghizade A, Danehkar A, Kamrani E, Mahmoudi B. Investigation on the structure and
dispersion of mangrove forest community in sirik site in Hormozgan province. Iranian
Journal of forest 2009; 1:25-34.

Bandaranayake WM. Survey of mangrove plants from Northern Australia for phytochemical
constituents and uv-absorbing compounds. Current Topics in Phytochemistry 1995;
14:69-78.

Abeysinghe PD, Wanigatunge RP. Evaluation of antibacterial activity of different mangrove
plant extracts. Ruhuna Journal of Science 2006; 1:104-12.

Homhual S, Nuntavan B, Kondratyuk T, Herunsalee A, Chaukul W, Pezzuto JM, et al.,.
Bioactive Dammarane Triterpenes from the Mangrove Plant Bruguiera gymnorrhiza,
Journal of Natural Product, 2004, 69: 421-4.

Zargari A. Pharmaceutical plants. Tehran University press, 5ed, 1977:715-6.

J. Biol. Chem. Research 1060 Vol. 31, 2: 1056-1062 (2014)




INVItrO. .o albicans Panahi et al., 2014

Robert Y, Yuan L. Traditional Chinese Medicine: an approach to scientific proof and clinical
validation. Pharmacology & Therapeutics 2000; 86:191-8.

Bandaranayake WM. Bioactivities, bioactive compounds and chemical constituents of
mangrove plants. Wetland Ecology and Management 2002; 10:421-52.

Menon T, Umamaheswari K, Kumarasamy N, Solomon S, Thyagarajan SP. Efficacy of
fluconazole and itraconazole in the treatment of oral candidiasis in HIV patients. Acta
Trop 2001, 80:151-4.

Panéacek A, Kolar M, Vecerova R, Prucek R, Soukupova J, Krystof V, et al. Antifungal activity
of silver nanoparticles against Candida spp. Biomaterials 2009; 30: 6333-40.

Kanafani ZA, Perfect JR. Antimicrobial resistance: resistance to antifungal agents:
mechanisms and clinical impact. Clin Infect Dis 2008; 46:120-8.

Pfaller MA, Diekema DJ. Epidemiology of invasive candidiasis: a persistent public health
problem. Clin Microbiol Rev 2007; 20:133-63.

Eidi A, Eidi M, Givian M, Abaspour N. Hypolipidemic effects of alcoholic extract of
eucalyptus (eucalyptus globulus labill) leaves on diabetic and non-diabetic rats. | J
Diab Lip Dis 2009; 8:105-12.

Duarte MC, Figueira GM, Sartoratto A, Rehder VL, Delarmelina C. Anti-Candida activity of
Brazilian medicinal plants. J Ethnopharmacol 2005; 97:305-11.

Bagiu, R.V., B. Vlaicu, and M. Butnariu, Chemical Composition and in Vitro Antifungal Activity
Screening of the Allium ursinum L. (Liliaceae). Int J Mol Sci 2012; 13:1426-36.

Jainkittivong A, Butsarakamruha T, Langlais RP. Antifungal activity of Morinda citrifolia fruit
extract against Candida albicans. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2009; 108:394-8.

Hosainzadegan H, Karimi F, Pakzad |. Study of antibacterial effects of ripped and raw fig
alone and in combination. J Med Plants Res 2012; 6:2864-7.

Khalaji N, Nistani T. Study of the inhibitory effect Black and green tea (Camellia sinensis) on
Growth of Pathogenic Escherichia coli in vitro. J of Nut Sci & Food Tech Iran 2007;
1:33-8.

Iwalokun, B.A., et al., In vitro antimicrobial properties of aqueous garlic extract against
multidrugresistant bacteria and Candida species from Nigeria. ] Med Food 2004;
7:327-33.

National committee for clinical laboratory standards. Performance standards for
antimicrobial susceptibility testing: ninth informational supplement.NCCLS 1999; 19-
21.

Dangi AS, Aparna MS. Yadav JP. Arora DR, Chaudhary U. Antimicrobial potential of
asphodelus tunifolius (CAV). JEMDS 2013; 2:5663-7.

Egorov NS. Antibiotics: A Scientific approach, Translated by Alexander Rosinkin, MIR
Publishers. Moscow, 1985.

Alizadeh-Behbahani B, Tabatabaei-Yazdi F, Shahidi F, Mohebbi M. Antimicrobial effect of the
aqueous and ethanolic Avicennia marina extracts on Staphylococcus epidermidis,
Streptococcus pyogenes and Pseudomonas aeruginosa” in vitro”. J of Iranian South
Med 2014; 2:15-22.

J. Biol. Chem. Research 1061 Vol. 31, 2: 1056-1062 (2014)



INVItrO. .o albicans Panahi et al., 2014
|

Taherzadeh M, Zandi K, Yaghobi R, Tajbakhsh S, Rastian Z. Antiviral activity of Avicennia
marina (Forssk.) Vierh. on Poliovirus in cell culture. Jof Iranian Med and Aromatic
Plants 2008; 24:35-46.

Kato A, Takahashi J. A new naturally occurring 1,2-dithiolane from Bruguiera cylindrical.
Phytochem 1975; 14:1458.

Abeysinghe PD, Wanigatunge RP, Pathirana RN. Evaluation of antibacterial activity of
different mangrove plant extracts. Ruhuna Journal of Science 2006; 1:108-16.

Jones GA, McAllister PA, Muir AD. Effects of sainfoin (Onobrychis viciifolia scop.) condensed
tannins on growth and proteolysis by four strains of ruminal bacteria. Appl Environ
Microbiol 1994; 60:1374-8.

Asress K. Investigation on anti-mycobacterial activity of some Ethiopian medicinal plants.
Phytother Res 2001; 15:323-6.

Alizadeh-Behbahani B, Tabatabaei-Yazdi F, Shahidi F, Mohebbi M. Antifungal effect of edible
film (CMC) containing aqueous and ethanolic mangrove plant extract on Citrus
pathogens in vitro. Scientific J of Agricultural 2013; 2:47-52.

Bahmani M, Ghorbani M, Momtaz H, Bahmani E, Rafieian M. The comparison of the in-vitro
effects of Scrophularia deserti plant and amphotricin B on Candida albicans. J of Arak
Med Uni 2011; 13:15-21.

Panahi J, Havasiyan MR, Gheitasi S, Pakzad I, Jaliliyan A, Hoshmandfar R, Havasiyan M. The
in Vitro Inhibitory Effects of the Aqueous Extracts of Summer Onion on Candida
Albicans. J of llam Uni Med Sci 2013; 21:54-59

Ali BH, Bashir AK. Toxicological studies on the leaves of Avicennia marina (mangrove) in rats.
J of Applied Toxicology 1998; 18:111-16.

Corresponding author: Dr. M. Reza Havasian Student research of committee, llam
University of Medical Sciences, llam, Iran.

Email: havasian@yahoo.com

Tel: +98-9127926703

e —
J. Biol. Chem. Research 1062 Vol. 31, 2: 1056-1062 (2014)



