
 
Vol. 10(22), pp. 820-828, 14 June, 2016 

DOI: 10.5897/AJMR2016.7972 

Article Number: E09C2B158944 

ISSN 1996-0808  

Copyright © 2016 

Author(s) retain the copyright of this article 

http://www.academicjournals.org/AJMR 

African Journal of Microbiology Research 

 
 
 
 
 

Full Length Research Paper 
 

Anti-HSV type-1 activity of olive leaves extract crude 
form acting as a microemulsion dosage form 

 

Rania Abdelmonem Khattab1*, Alaa El-Din Shawky Hosny1, Mostafa Ali Abdelkawy2, Rania 
Hassan Fahmy3 and Nariman Alaa ElMenoufy1,4 

 
1
Department of Microbiology

 
and Immunology, Faculty of Pharmacy, Cairo University, Kasr Al-Aini 11562, Cairo, Egypt. 

2
Department of Pharmacognosy, Faculty of Pharmacy, Cairo University, Kasr Al-Aini 11562, Cairo, Egypt. 

3
Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, Cairo University, Kasr Al-Aini 11562, 

Cairo, Egypt. 
4
Department of Microbiology

 
and Immunology, Faculty of Pharmacy, Cairo University, Kasr Al-Aini 11562, Cairo, Egypt. 

 
Received 23 February, 2016; Accepted 26 May, 2016 

 

Olea europeae (L.) has been reported to have antibacterial, antifungal and antiviral activities. The aim of 
the present study is to evaluate antiviral activity of olive leaves extract (OLE) against herpes simplex 
viruses (HSV) type-1 virus. Screening of antiviral activity was assessed by measuring inhibition of viral-
induced cytopathic effect of in vero cells of different OLE fractions that have been successively 
extracted using solvents of increasing polarities, against HSV type-1 virus. Negligible antiviral activity 
has been shown of different fractions, except for ethyl acetate and n-butanol fractions, showing strong 
and moderate anti-HSV type -1 activity, respectively. High performance liquid chromatography (HPLC) 
chromatographic analysis of both fractions revealed high oleuropein content in ethyl acetate fraction in 
addition to other phenolic and flavonoid contents, whereas n-butanol fraction showed only high content 
of other phenolic and flavonoid compounds. Cytotoxicity of ethyl acetate fraction was assessed in vero 
cell line, the mean cytotoxic concentration CC50, was reported to be 610 µg/ml. On the other hand, the 
50% inhibitory concentration (IC50), against HSV-1, was of value as low as 40 µg/ml (SI = 15.2). This 
concentration could be more reduced to 33 µg/ml (SI = 16.9); that is, 17% reduction in dose, by 
formulating a microemulsion dosage form, with particle size of 13 to 19 nm, being assessed by Malvern 
Zetasizer Ver. 6.2 and electron microscopy. Acyclovir, a recommended anti-HSV agent, was used as a 
positive control. Oleuropein pure standard and the main phenolic component of OLE, was also 
assessed for its anti-HSV type-1 virus. As conclusion, microemulsion formulation enhanced antiviral 
activity of crude OLE. 
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INTRODUCTION 
 
Medicinal plants, including the olive tree (Olea europaea 
L.) have been used for treatment of different types of 
diseases (Vijayan et al., 2004; Salah et al., 2012). Olive 
tree leaves have been widely used in European and 
Mediterranean  countries   as   a   traditional   remedy   in  

the form of extracts, herbal teas and powder (EI and 
Karakaya, 2009).  

Olive leaves extract has been recommended as a 
potential nutraceutical; its phytochemical content as 
polyphenols  and  flavonoids  (Micol  et  al.,   2005)   were  

 

 

 



 
 
 
 
known to have diverse pharmacological activities (Lee et 
al., 2009). Olive leaves extract showed antibacterial and 
antifungal actions at low concentrations (Markin et al., 
2003) as well as antiviral activity such as flu and colds. 
Olive leaves extract (OLE)  is also effective against 
various diseases such as coronary artery disease, 
hypertension, high cholesterol level, arrhythmia, cancer, 
diabetes, overweight and osteoporosis (Erdohan and 
Turhan, 2011). 

Oleuropein was reported as the most abundant 
biophenol in olive leaves (Ilias et al., 2011), and it has 
been claimed in a U.S. patent to have potent antiviral 
activities against herpes mononucleosis, hepatitis virus, 
rotavirus, bovine rhinovirus, canine parvovirus and feline 
leukemia virus (Fredrickson, WR, F & S group, Inc., 
2000). 

Oleuropein and the phenolic compounds of OLE have 
been reported to show antimicrobial activities against 
viruses, retroviruses, bacteria, yeasts, fungi and other 
parasites (Korukluoglu et al., 2010). Other clinical effects 
of oleuropein and hydroxytyrosol are the potentiation of 
cellular and organismal protection through the 
macrophage-mediated response, and the inhibition of 
platelet aggregation and eicosanoid production, 
respectively (Petroni et al., 1995; Benavente-Garcia et 
al., 2000). 

The aim of the present study is to investigate the in 
vitro antiviral activity of olive leaves extract against HSV 
type-1 virus, in its crude form and after incorporation in a 
microemulsion formulation. 
 
 
MATERIALS AND METHODS 
 

Plant material, reagents and standard 
 

1. Olive leaves were kindly provided from the Experimental station 
of Medicinal and Aromatic Plants, Faculty of Pharmacy, Cairo 
University, Giza, Egypt. 
2. N-hexane, ethyl acetate, n-butanol and chloroform were 
purchased from Adwic, El-Nasr pharmaceutical chemicals company. 
3. Pure oleuropein standard (HPLC grade), acyclovir, isopropyl 
myristate (IPM), tween 80, and transcutol were purchased from 
Sigma-Aldrich Chemical Company, USA. All chemicals were of 
analytical grade. 
 
 

Cell line and virus 
 

African Green Monkey kidney cells (Vero cell line) were obtained 
from the Egyptian Organization for Biological Products and 
Vaccines (VACSERA). Hepatitis A virus (HAV), Coxsackievirus 
group B (Cox B virus), and Herpes simplex virus type 1 (HSV-1) 
were kindly provided from the antimicrobial activity unit in The 
Regional Center for Mycology and Biotechnology, Al Azhar 
University.  
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Model virus selection 

 
Screening of OLE antiviral activity was performed against Hepatitis 
A virus (HAV), Coxsackievirus group B (Cox B virus), and Herpes 
simplex virus type 1 (HSV-1). Significant antiviral activity was 
observed only against HSV-1 virus, which was selected as a model 
virus in the present study. It was propagated in Vero cells and 
stored at -80°C until use. Virus titre was determined by a plaque 
assay on Vero cell monolayers. 

 
 
Preparation of olive leaves extract 

 
The olive leaves were air dried in shade, powdered, and kept in 
tightly closed dark glass container till extraction. The powdered 
leaves were extracted with 70% ethanol at room temperature, then 
the extract was concentrated under vacuum in a rotary evaporator, 
further dissolved in distilled water and subjected to liquid-liquid 
fractionation in a glass separating funnel by successive extraction 
with solvents of increasing polarities (n-hexane, chloroform, ethyl 
acetate and n-butanol). The obtained four extracted fractions were 
then examined for their antiviral activity against HSV type-1 virus. 

 
 
High performance liquid chromatography (HPLC) analysis and 
identification of olive leaves extract components 

 
HPLC analysis of the fractions that showed anti-HSV type-1 activity 
was performed using HPLC Hewlett Packard (series 1050) 
equipped with UV detector to identify their components. Phenolic 
compounds of the active extract fractions, ethyl acetate and n-
butanol extractives, were determined at λ280 nm by reverse phase 
HPLC (RP-HPLC) using Alltima C18 (5 µm, 150 mm×1.6 mm id) 
packed column. Gradient separation was carried out with methanol 
and acetonitrile as a mobile phase at a flow rate of 1 ml/min. 
Retention time and peak area were used to calculate the 
concentration of phenolic compounds by the data analysis of 
Hewlett Packard software (Goupy et al., 1999) and (Mattila et al., 
2000). 

 
 
Preparation of microemulsion formulation 

 
The most active fraction (ethyl acetate) of olive leaves extract was 
formulated into a topical microemulsion dosage form. 
Pseudoternary phase diagrams were constructed using the water 
titration method. Three phase diagrams were prepared, consisting 
of the surfactant/co-surfactant (S-Cos) mixture Tween80/Transcutol 
with mass ratios 3:1, 1:1 and 1:3, mixed with the oil phase 
(isopropyl myristate) at the weight ratios of 1:9, 2:8, 3:7, 4:6, 5:5, 
6:4, 7:3, 8:2 and 9:1. These mixtures were diluted dropwise with 
distilled water mixed with DMSO (10%), under moderate agitation. 
Clear transparent liquid was classified as microemulsion. The 
chosen microemulsion is illustrated in Table 3. The ethyl acetate 
extract was dissolved in the distilled water with 10% DMSO, then 
the aqueous phase was added dropwise to the mixture of oil/S-Cos 
and the microemulsion with concentration of 1 mg/ml was obtained 
by stirring the mixtures at ambient temperature by vortex (Zheng et 
al., 2010; Moghimipour et al., 2013).  
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Particle size measurement and electron microscopy scanning 
of microemulsion 
 

The mean particle size and zeta potential of OLE microemulsion 
were measured using Malvern Zetasizer Ver. 6.2 (Malvern 
Instruments Ltd., UK). Samples were placed in clear disposable 
zeta cells and results were recorded. The microstructure of 
formulated microemulsion was investigated by electron microscope 
(JOEL, JEM-1400 TEM) at a voltage of 80 kV (Munin and Edwards-
Levy, 2011). 
 
 

Evaluation of cytotoxicity of olive leaves crude extract, 
formulated microemulsion, pure oleuropein standard and 
acyclovir 
 

Cell toxicity was monitored by observing the change in cell 
morphology and viability. Vero cells were grown and propagated in 
growth medium (Dulbecco’s modified Eagle medium, DMEM; 
Gibco) supplemented with 10% heat-inactivated fetal bovine serum 
(FBS), 0.22% sodium bicarbonate (Sigma) and 50 µg/ml gentamicin 
(Gibco). The cells were maintained at 37°C in a humidified 
incubator with 5% CO2 for 24 h. Serial twofold dilutions of the 
prepared extracts and formulated microemulsion (31 - 1000 µg/ml) 
were added to confluent Vero cell monolayers in a 96-well microtitre 
plate (Falcon, NJ, USA), and incubated at 37°C in a humidified 
incubator with 5% CO2 for 48 h. Control cells were incubated 
without the test samples. At the end of incubation period, media 
was aspirated and crystal violet staining solution (0.1%) was added 
to each well for at least 15 min. Afterwards, the stain was aspirated 
and the plate was rinsed using distilled water, then the absorbance 
of the plate was measured with a microplate reader (Bio-Rad 550) 
at wavelength of 490 nm. Absorbance values of treated cell 
samples were compared to the control cells cultured without the test 
sample (Lee-Huang et al., 2003; Shoeib et al., 2011). The 
concentration reducing the cell viability by 50% (CC50), was 
calculated by regression analysis using the dose-response curve 
(Figure 3), generated from the experimental data. 
 
 

Evaluation and comparison of antiviral activity of olive leaves 
extracted fractions, formulated microemulsion, pure oleuropein 
standard and acyclovir using cytopathic effect inhibition assay 

 
Different non-toxic concentrations of the extracted fractions of OLE 
and formulated microemulsion (1.5 to 200 µg/ml) were checked for 
their antiviral activity, using cytopathic effect (CPE) inhibition assay, 
against HSV type-1 virus. In brief, confluent monolayers of Vero 
cells were challenged with 104 PFU/ml herpes simplex type-1 virus 
doses, and simultaneously the cultures were treated with equal 
volumes of two-fold serial dilutions of the crude extracts, 
microemulsion, acyclovir as a positive control and pure oleuropein 
standard; then incubated at 37°C in a humidified incubator with 5% 
CO2 for 48 h. Also, an infection control as well as untreated Vero 
cells growth control, without the tested compounds, was made. 
Every 24 h, observation under the inverted microscope was made 
until the virus in the control wells showed complete viral-induced 
cytopathic effect (CPE). The cell monolayer sheet was stained with 
0.1% crystal violet staining solution for at least 15 min, then 
removed by aspiration and rinsing with distilled water, then the 
absorbance was measured with microplate reader (Bio-Rad 550) at 
wavelength of 490 nm. The viral inhibition rate was calculated 
according to the study of Bag et al. (2012) and Dargan (1998) as 
follows: 
 

(ODtv-ODcv) / (ODcd-ODcv) x 100%  
 

Where, ODtv indicates the absorbance of the test sample with  virus  

 
 
 
 
infected cells. ODcv indicates the absorbance of the virus infection 
control. ODcd indicates the absorbance of the cell growth control. 

The concentration reducing the viral-induced CPE by 50% 
(IC50), was calculated by regression analysis using the dose-
response curve (Figure 4), generated from the experimental data. A 
selectivity index (SI) was calculated for each test sample by dividing 
its CC50 by the corresponding IC50 value. 
 
 

Statistics 
 

Data were analyzed using GraphPad Prism for Windows version 6. 
Reduction of viral-induced CPE for each compound was expressed 
as mean value + standard deviation. Comparison between different 
compounds within each concentration was done using analysis of 
variance (ANOVA), followed by multiple comparison tests (post-Hoc 
tests), that were used for pair-wise comparison with multiplicity 
adjusted (exact) p values. All tests were two-tailed. A p-value <0.05 
was considered significant. 
 
 

RESULTS  
 

HPLC analysis and identification of olive leaves 
extract components 
 

The phenolic compounds of the ethyl acetate extract that 
showed strong anti-HSV type-1 virus activity were 
determined by reverse phase HPLC (RP-HPLC) at λ280 
nm. As shown in Figure 1, oleuropein content was the 
major component of phenolic compounds (1.8% w/w) of 
ethyl acetate extract, compared to pure oleuropein 
standard; whereas, the content percent in butanol extract 
was only 0.06% w/w (Figure 2). 
 
 

Evaluation of cytotoxicity of olive leaves extract and 
its microemulsion form relative to acyclovir and pure 
oleuropein standard on vero cells 
 

The cytotoxicity of crude olive leaves extract and its 
microemulsion form was assessed, compared to 
Acyclovir and pure Oleuropein standard; the results are 
presented in Table 1. As shown in Table 1 and Figure 3, 
the cytotoxicity of the tested samples on Vero cell line 
was concentration-dependent. The concentration 
reducing cell viability by 50% (mean cytotoxic 
concentration, CC50) of the tested samples was 
calculated by GraphPad prism for Windows Version 6 
statistical program. Pure Oleuropein standard showed 
highest cytotoxic effect on vero cells followed by 
formulated microemulsion. The crude olive leaves extract 
showed lower cytotoxic effects. Acyclovir had no 
significant cytotoxicity on Vero cells.  
 
 

Comparison of anti-HSV type-1 activity of olive 
leaves extract and its microemulsion form with 
acyclovir and pure oleuropein standard using 
cytopathic effect inhibition assay 
 

The antiviral activity of the tested samples was  assessed 
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Figure 1. Chromatogram showing the phenolic compounds of ethyl acetate extract with high percent of oleuropein at λmax 280 nm. 

 
 
 

 
 

Figure 2. Chromatogram showing the phenolic compounds of butanol extract with negligible amount of oleuropein at λmax280 nm.         
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Table 1. Comparison of cytotoxicity effect of formulated microemulsion, olive leaves extract, pure oleuropein standard and acyclovir 
on vero cells. 
  

Sample conc. 
(µg/ml) 

Cytotoxicity % of 
Microemulsion 

Cytotoxicity % of 
crude olive leaves 

extract 

Cytotoxicity % of pure 
Oleuropein standard 

Cytotoxicity % of 
Acyclovir 

0 0 0 0 0 

31.25 17.02 3.78 21.72 0 

62.5 25.77 5.32 30.29 3.44 

125 31.88 11.41 36.32 6.86 

250 40.33 30.38 44.58 13.52 

500 47.99 48.92 58.73 21.74 

1000 63.83 64.56 72.11 33.41 

*CC50 (µg/ml) 563 610 346 >1000 
 

*CC50:  cytotoxic mean concentration that reduces cell viability by 50%. 

 
 
 

 
 

Figure 3. Curve showing percentage of Vero cell viability inhibited by formulated microemulsion, 
Olive leaves extract, pure oleuropein standard and acyclovir. 

 
 
 

by measuring their protective effects on infected vero 
cells (Cann, 1999; Del Barrio and Parra, 2000).  

Anti-HSV type-1 activity of crude olive leaves extract 
and its formulated microemulsion dosage form was 
determined by the inhibition of virus-induced cytopathic 
effect, compared to positive (Acyclovir) and negative 
controls (Table 2). As shown in Figure 4, formulated 
microemulsion exhibited significant higher virus inhibitory 
activity than the crude form of the olive leaves extract 
within the concentration limit range from 1.56 to 12.5 
µg/ml. Pure oleuropein standard exhibited significant 
higher antiviral activity relative to the tested samples. 
Whereas, Acyclovir (positive control) showed the highest 
anti-HSV type-1 activity compared to all samples. All 
samples exhibited concentration-dependent in-vitro antivi- 

ral activity against HSV type-1 virus.  
Also the selective index of olive leaves crude extract 

has increased after incorporation in the microemulsion 
dosage form, indicating increased selectivity against HSV 
type-1 virus. Oleuropein pure standard has higher 
selective index value relative to the tested samples. 
Acyclovir has the highest selective index value. All the 
tested samples have higher selective index values than 
10, showing potential promising and selective anti-HSV 
type-1 virus candidates (De Clercq, 1993; Dargan, 1998). 
 
 

Phase studies of formulated microemulsion 
 

The aim of construction of pseudoternary phase diagrams 
was to find out the existence region of micro- emulsions. 
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Table 2. Comparison of the reduction of viral-induced cytopathic effect by 50% (inhibitory mean concentration, IC50) of formulated microemulsion, crude olive leaves 
extract, pure Oleuropein standard and Acyclovir as a positive control against HSV-1 virus. 
 

Inhibition percentage (%) + SD* IC50(µg/ml) SI (CC50/ IC50) 

Conc.(µg/ml)/Test sample 1.56 (µg/ml) 3.12 (µg/ml) 6.25 (µg/ml) 12.5 (µg/ml) 25 (µg/ml) 50 (µg/ml) 100 (µg/ml) 200 (µg/ml) - - 

Crude olive leaves extract 5% ±2 7% ± 3 9% ±2 23% ±5 41%±6 56% ±5 62%±6 76%±7 40.1 15.2 

Formulated microemulsion 12%±4ss 19%±3ss 32%±5ss 40%±4 ss 47%±5 56% ±7 65%±6 71%±3 33.3 16.9 

Pure Oleuropein standard  s* 31%±4 34%±6 41%±5 47%±7 66%±6 75%±4 83%±6 89%±6 14.5 23.9 

Acyclovir S  45%±6 68%±4 76%±5 87%±4 91%±6 93%±4 94%±5 98%±2 1.9 526.3 
 

*Results represent inhibition percentage of cytopathic effect of HSV type-1virus against Vero cells of 3 test samples ± standard deviation; S = All results of inhibition percentage of 
Acyclovir are significantly higher than those of other tested samples; S*= Pure Oleuropein standard showed significant anti-HSV type-1 activity compared to formulated 
microemulsion; SS = Formulated microemulsion showed significant anti-HSV type-1 activity, compared to crude extract, within the concentration limit range from 1.56 – 12.5 µg/ml; 
IC50 = inhibitory mean concentration that reduces virus-induced cytopathic effect by 50% calculated by GraphPad prism version 6; SI = Selective index (CC50/ IC50). 

 
 
 

 
 

Figure 4. Antiviral activity curve of olive leaves extract, formulated microemulsion, pure oleuropein standard & 
Acyclovir against HSV type-1 virus. 

 
 
 

The pseudoternary phase diagrams of isopropyl 
myristate /   Tween80:   Transcutol   (3:1)  /  Water 

system is presented in Figure 5 (a to c). It was 
found  that  o/w  microemulsion  created  with   the 

three systems (Figure 5 a, b and c) was 
thermodynamically  stable,   optically   transparent 
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Figure 5. The pseudoternary phase diagrams of oil/surfactant: co-surfactant/water system at the 3:1 (a), 1:1 (b), 1:3 (c) weight 
ratio of Tween80: Transcutol, respectively, at ambient temperature; Dark areas show microemulsion zone. 

 
 
 

Table 3. The selected formulation of Km mass ratio 3:1 of tween 80: transcutol, respectively. 
 

Sample 
Content of isopropyl 

myristate (%) 
Content of Tween80/Transcutol 

(S/Cos) in ratio 3:1(%) 
Water content with 10% 

DMSO (%) 

Microemulsion 0.5 4.5 95 
 

*S/Cos: surfactant/co-surfactant mixture 

 
 
 

Table 4. Mean particle size, Polydispersity index and zeta potential of medicated microemulsion. 
 

Sample Mean particle size (nm) ± SD Polydispersity index (PdI) ± SD Zeta potential (mV) ± SD 

Microemulsion 15.71±2.92 0.429 ± 0.09 -2.58 ± 1.75 
 

The values are the mean value of three samples ± standard deviation. 

 
 
 

and single phase of liquid solution. The effect of the 
weight ratio of surfactant and co-surfactant (Km) on the 
area of o/w microemulsion region was compared. It can 
be seen from the figures that the area of o/w 
microemulsion increased with increasing the ratio of Km 
to be 3:1 (tween 80: transcutol), respectively. The 
maximum area of o/w microemulsion region was 
observed at Km 3:1. 
 
 

Characterization of the selected formulation 
 

According to the constructed pseudoternary phase 
diagrams, one formulation of the Km ratio 3:1 (tween 80: 
transcutol) was selected and crude olive leaves extract 
was incorporated in it as shown in Table 3. 
 
 

Measurement of particle size and zeta potential 
 

Polydispersity is a measure of particle homogeneity and it  

varies from zero to 1. The nearer the value of 
polydispersity to zero, the higher is the homology between 
the particles. The polydispersity index of microemulsion 
was 0.429 ± 0.09 (Table 4), indicating wide particle size 
distributions (Jia et al., 2010). These results suggest that 
the mixture favoured to form nanoparticles with more 
homogenous size distributions due to size reduction. The 
zeta potential evaluation is an indication of long-term 
stability due to electrostatic repulsion that prevents 
particle aggregation; the higher the value, the more 
stability. 
 
 

Scanning of medicated microemulsion by electron 
microscopy 
 
Scanning electron micrograph demonstrated spherical 
droplets in the nanometer range in a multi-disperse 
system (Figure 6) which is in agreement with the particle 
size data determined by Zetasizer. 
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Figure 6. Microemulsion under transmission electron microscope JEOL (JEM-1400 TEM). 

 
 
 
DISCUSSION 
 
The earlier mentioned results show that incorporation of 
the olive leaves crude extract in a microemulsion 
formulation improved its therapeutic index as an anti-HSV 
type-1 virus, where the inhibitory mean concentration 
(IC50) of the crude extract was reduced from 40 to 33 
µg/ml, with increased selective index (SI) from 15.2 to 
16.9.  

Accordingly, the antiviral activity and selective index 
values of the extract was enhanced by micronization. It 
has also been reported by Kulkarni (2011) and Soliman 
et al. (2010) that a number of plant constituents have 
shown enhanced therapeutic effect at similar or lower 
doses when being incorporated into novel drug delivery 
systems, as a result of the micronized particle size of the 
extract relative to its conventional crude form, which has 
led to better bioavailability and improved drug uptake due 
to better adherence to membranes and transport of 
bioactive molecules in a more controlled pattern (Soliman 
et al., 2010; Kogan and Garti (2006). Also, it was 
reported that the lower the viscosity of the vehicle, the 
faster is the release (Kogan and Garti, 2006). 

Moreover, the higher extract solubility in the external 
water phase of o/w microemulsion has caused enhanced 
release of the solubilized extract and consequent 
improvement in the antiviral activity than the crude form 
itself at the concentration limit of 1.56 to 12.5 µg/ml as 
shown in Figure 4, followed by slower release of the 
extract from the  internal  oil  phase  of  microemulsion.  It 

has been also reported by Kogan and Garti (2006) that 
incorporation of the drug in the external phase of o/w 
microemulsion increases the diffusion rate, leading to 
release of larger amounts of the drug.  

Also, the antiviral activity of pure oleuropein standard, 
which is the main biophenol constituent of olive leaf 
extract, is relatively high (IC50 of 14.5 µg/ml) with 
selective index (SI= 23.9), compared to the formulated 
ME and the crude extract. This can indicate that this 
active constituent could be responsible for the antiviral 
activity of olive leaves extract (Ritchason, 1999).  

In previous study, it has been reported that the antiviral 
activity of OLE might be attributed to the prevention of 
attachment and adsorption of virus particles to the cell; 
thereby blocking their entry into the cells. Oleuropein 
interacts with the viral envelope by interacting with the 
surface of phospholipid bilayer present in the virus 
envelope, promoting drastic changes on the membrane 
surface to interfere with the binding of proteins to 
phospholipid domains, enriched in negatively charged 
phospholipids, such as phosphatidylglycerol or 
phosphatidylserine, leading to reduced membrane-fusion 
capacity. Anionic phospholipids have been shown to play 
a crucial role on the viral entry process (Micol et al., 
2005). 

Also micronized topical dosage forms of herbal extracts 
increase their solubilization and bioavailability at deeper 
epidermal layers, leading to more specifity and efficiency 
with decreased risk of toxicity due to reduction in the 
effective   dose   and   improved   absorption    of    active  



828          Afr. J. Microbiol. Res. 
 
 
 
ingredient at site of action, with reduced systemic side 
effects (Kesarwani and Gupta, 2013; Gupta et al., 2013). 
 
 
Conclusion 
 

Consequently, it can be observed that microemulsion 
formulation of OLE can be a promising technique of 
enhancing their pharmacological action and reducing 
their side effects.  
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