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Abstract: Sunlight plays an important role in normal biological 

processes of the skin. However, too much exposure to ultraviolet (UV-

B) rays without necessary protection can cause skin cell damage 

resulting to skin cancer and other skin complications. This study 

evaluated the photoprotective effect of Allium cepa (red onion) against 

the UV-B induced albino mice. Lipid peroxidation assay for 

Malondialdehyde (MDA) and histopathologic study were conducted in 

order to determine the photoprotective potential of A. cepaskin extract. 

Phytochemical analysis of the plant revealed the presence of 

flavonoids. Reduction in the MDA levels of the groups that received 

2% (0.004), 3% (0.004) and 4% (0.007) topical A. cepaextract against 

0.120 of the irradiated group was evident on day 15 which was also 

observed from days 3, 7 and 11. The results show the damaging effect 

of UV-B on skin of the albino mice and the protective effect of A. cepa 

skin since MDA level increases when UV-B dose was increased. Using 

ANOVA, the obtained p values were all greater than 0.05 level of 

significance showing that the treatments have similar photoprotective 

activity. Histopathologic results showed that the groups treated with 

2%, 3% and 4% of the extract had very mild to moderate epidermal 

thickening, with cellular morphology almost similar to the unirradiated 

control group. Thus, A. cepaskin extracthas a photoprotective potential 

starting at 2% concentration as confirmed through histopathological 

findings. However, its photoprotective activity does not exhibit a 

concentration-dependent activity as suggested by the MDA levels of 

the irradiated and unirradiated controls and different experimental 

groups. 
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INTRODUCTION 

 The skin, as the outermost organ of the body, is frequently 

exposed to a pro-oxidative environment including ultraviolet (UV) 

radiation, drugs and air pollutants. Aside from these external factors, 

endogenous generation of reactive oxygen species (ROS) and other free 

radicals may cause oxidative stress (Thiele &Mudiyanselage, 2007). 

Being continuously exposed to potential hazards, the skin performs 

various tasks in order to maintain homeostasis. Among non-immune 

functions, the skin provides physical and biochemical barrier that 

ensures sufficient hydration and allows synthesis of vitamins and 

hormones. As an immune-protective organ, skin actively defends tissue 

especially deeper regions through the action of well-coordinated 

epithelial and immune cells (Meglio, Perera, & Nestle, 2011).  

Skin pigmentation is the most important photoprotective factor 

of human skin. It is repeatedly exposed to UV that influences the 

function and survival of many cell types and is regarded as the main 

causative factor in the induction of skin cancer. The skin pigmentation 

is the most important photoprotective factor, since melanin, besides 

functioning as a broadband UV absorbent, has antioxidant and radical 

scavenging properties. Besides, many epidemiological studies have 

shown a lower incidence for skin cancer in individuals with darker skin 

compared to those with fair skin (Brenner & Hearing, 2008). 

 Skin cancer is the most common type of cancer in fair-skinned 

population. The incidence, morbidity and mortality rates of skin 

cancers are rising that pose a significant public health concern. The 

major etiologic agent in developing skin cancer is exposure to 

ultraviolet radiation.  

DNA damage and genetic mutations are theconsequences of 

ultraviolet radiation exposure that may subsequently lead to skin cancer 

(Narayanan, Saladi, & Fox, 2010).  

The main source of exposure to UV is the sunlight. It is 

composed of visible light (400-700nm), infrared (>700nm) and 

ultraviolet radiation. Ultraviolet radiation is further categorized as UVA 

(>315–400 nm), UVB (>280–315 nm) and UVC (>100–280 nm). The 

level of exposure to UV depends on latitude, altitude, time of day and 

other atmospheric components (Narayanan et al., 2010). 

UVA rays enhances vitamin D production through the 

irradiation of 7-dihydrocholesterol and intensify the darkening of 

preformed melanin pigment favoring tanning. Adversely, it has been 

demonstrated that these rays are accountable for photosensitivity which 

result in several types of allergic reactions and actinic lesions including 

immunosuppression, photo aging, ocular damage, and skin cancer 

(Korać&Khambholja, 2011). 
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As UVB is biologically active, it readily penetrates to the 

superficial level of the skin down to the basal layer of the epidermis. 

Harmful effects were generated and cause inflammation, sunburn and 

precipitating skin ageing. ROS are produced during energy release after 

light is absorbed by chromophores, such as melanin, in the skin. Also, 

when the high-energy photons of UVB is directly absorbed by the DNA 

bases of the cell, it can cause  mutagenic lesion and to counter act such 

damage upon exposure to UVB, the skin synthesize new melanin that 

results to delayed tanning as the primary defense reducing sunburn. 

Unfortunately, its protective effect is not enough to protect the body 

against UV-induced cancer (Dupont, Gomez, &Bilodeau, 2012). 

Majority of the radiations absorbed in our atmosphere is 

filtered by the ozone layer, one which is very harmful on living things, 

the UVC. In recent time, the thickness of the layer has been reduced 

due to many reasons such as the use of chlorofluorocarbon (Yel & 

Türker, 2014). 

Anti-oxidants are any substances that when present at low 

concentrations compared to those of an oxidizable substrate 

significantly delay or prevent oxidation of that substrate. They play an 

important role in the body’s defense system by reducing the damaging 

effects of reactive oxygen species (ROS) within the body or free 

radicals generated during aerobic activity of cells. Increased intake of 

dietary antioxidant assists in maintaining the antioxidant status; thus, 

the body’s normal physiological function (Ashwini, Balagnesh, 

Balamurugan, Murugan & Satiskumar, 2013). 

Oxygen free radicals and reactive nitrogen species are 

renowned for their harmful effects. Free radicals cause possible 

biological damage known as oxidative stress and nitrosative stress. 

They occur in the biological system when there is an excessive ROS 

and a deficiency of enzymatic and non-enzymatic anti-oxidants. A 

variety of fruits and vegetables shows potential decreasing risk of 

having chronic diseases, such as cancer, coronary heart disease and 

many more. Vegetables, fruits and their seeds contain vitamins C, E, 

and β-carotene and compounds including bioflavonoids and 

proanthocyanidins, ellipticine and taxol, indole derivatives, 

dithiolthiones, phytoestrogens, which exhibit chemopreventive and/or 

anti-cancer properties. Polyphenols and flavonoids are predominant 

anti-cancer agents that are proven effective in treating ovarian, breast, 

pancreatic, cervical and prostate cancer. Flavonoids, which are 

relatively abundant in human diet usually present in food, have 

potential roles as anti-cancer agents. Frequently consumed fruits, wine 

and vegetables had anti-oxidants which prevent oxidative stress 

damage and are potentially anti-carcinogenic flavonoids which include 

quercetin, kaempferol, myricetin, apigenin and luteolin. There is a 
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Figure 1. Allium cepa vegetable (red 

onion) 

positive correlation between flavonoids-rich diet (from vegetables and 

fruits) and lower risk of acquiring cancer lead to a question that 

whether flavonoids mediate protective effects. Quercetin makes up 

majority of the flavonoid content obtained from the consumption of 

apples and onions (Ashwini et al., 2013). 

Plant phenolics consist of phenolics acids, flavonoids, tannins 

and the less common stilbenes and lignans. Flavonoid is divided into 

six subgroups: flavones, flavonols, flavanols, flavanones, isoflavones, 

and anthocyanins, according to the oxidation state of the central C ring. 

Their structural variation in each subgroup is partly due to the degree 

and pattern of hydroxylation, methoxylation, prenylation, or 

glycosylation (Dai & Mumper, 2010). 

Flavonoids provide different physiologic functions for plants 

such as transport of plant hormone (auxin), defense, allelopathy, and 

modulating the levels of reactive oxygen species. Flavonoids 

essentially present immense medicinal value which includes anti-

oxidant, anti-proliferative, antitumor, anti-inflammatory, and pro-

apoptotic activities (Buer, Imin & Djordjevic, 2010). Cancers, 

cardiovascular disease and neurodegeneration are possibly prevented 

by flavonoid, especially flavanols, anthocyanins and flavonols. 

Allium cepahas various other common names throughout the 

world. This name includes scallion, spring onion, gibbon, syboe and 

sibuyas. It is widely cultivated among Asian countries due to tropical 

season. A. cepa contains quercetin, a flavonoid that protects against 

cardiovascular disease, cataracts, and cancers and reduces swelling. It 

has been historically used for its medicinal value and has long been 

cultivated for food worldwide. With varying characteristics which 

include bulb colors such as white, yellow or red and flower colors such 

as white or purple, onions 

have green stems, hollow 

leaves and can reach three 

feet (1m) in height and 

which the bulb grows below 

the grounds which are edible 

and can be used medicinally. 

Al Masaudi and 

AlBureikan’s study (2012) 

found that it is abundant in 

flavonoids, polyphenols, 

organic sulfur, saponins and 

many other secondary 

metabolites, which are liable 

for its medicinal potential.  
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A. cepa is proven to have antioxidant, antihypertensive, 

antithrombotic, hypoglycemic, and antihyperlipidemic properties. 

Onion contains sulfur compounds and quercetin in traces of essential 

oils which are antioxidants that aid in neutralizing the free radicals 

present in the human body. It also contains mineral components such as 

calcium, magnesium, sodium, potassium, selenium and phosphorus 

(Sampathkumar, Bhowmik, Chiranjib, Biswajit&Tiwari, 2010). 

Medical properties of A. cepa include improvement of kidney 

function and nitrogen absorption. It stimulates digestion and regulates 

bowel movement and removes active microorganisms. The seeds 

relieve dental worms and urinary disease. The stalks are source of 

Vitamin A, thiamine and ascorbic acid (Sampathkumar et al., 2010). 

A. cepa has anti-inflammatory effects are due to its Vitamin C 

and quercetin contents and other active components called 

isthiocyanates. The use of fresh onion extracts is recommended by 

World Health Organization (WHO) for treating coughs, colds, asthma, 

bronchitis and also relieving hoarseness. WHO also supports the use of 

onions for the treatment of appetite loss and preventing atherosclerosis. 

It also contains organosulfur compounds that have been linked to 

regulate blood pressure, and cholesterol levels that reduce formation of 

blood. It also offsets tendencies towards angina and heart attack.  

Regular consumption of onion lowers blood pressure and the serum 

levels of cholesterol and triglyceride, while increasing HDL levels 

(Sampathkumar et al., 2010). 

Vitamin B6 contained in onions lowers homocysteine levels, a 

risk factor for heart attacks and strokes. Sulfur contents are responsible 

for its natural anti-clotting. Sulfides in onion provide protection against 

tumor growth especially stomach and colon cancer. Onions have active 

compounds that effectively inhibit the development of cancerous cells. 

It prevents prostatic hypertrophy, stomach and breast cancer 

(Sampathkumar et al., 2010). 

A. cepa contains thiosulphate, a bactericidal compound which 

kills Salmonella typhi, Pseudomonas aeruginosaand Escherichia coli 

(Adeshina, Jibo, Agu, &Ehinmidu, 2011). 

Sahin, Tuzcu, Akdemir, Ozercan, and Bayraktar’s study 

(2011) found that concentration of flavonoid compound in foods may 

be affected by a variety of factors such as species, variety, degree of 

ripeness and storage after harvesting. According to Batra and Sharma 

(2013), because of lack standardized analytical method, estimation of 

daily human intake of flavonoids is difficult. Conjugated flavonoids 

half-lives are rather long which causes (23–28 h) flavonoids taken into 

the body regularly to readily accumulate which produces adequate 

active flavonoid concentrations.         
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The overall objective of our study is to determine the ability of 

A. cepa for its photoprotective activity against UV radiation- induced 

damage to an artificial skin mimic. This study would provide additional 

knowledge in the medical field; thus, serves as a reference, foundation 

and support to the pre-existing, new and previous studies. As one of the 

endemic foods cultivated worldwide, onion being cost-effective and 

premeditated is prospectively preferred. The scope of the study 

includes determination of the potential photoprotective activities of A. 

cepa. Furthermore, the study includes the observational facets 

regarding different concentration of A. cepa extract and its relative 

effects. The study is delimited to the identification of phenolic extract 

from A. cepa. The study was conducted to create an alternative option 

that exhibit photoprotective activity from the phenolic extract of A. 

cepathat can be locally found, cost-effective and economical. 

 

MATERIALS AND METHOD 

 

Collection and Identification 

Seven kilograms of ripe, firm vegetable of A. Cepa 

characterized by dry, unbroken outer skin that clings tightly to the bulb 

itself and bulb with no soft spots were purchased from a local market in 

Julian Pastor Memorial Market, Batangas City and was authenticated at 

the University of Philippines – Los Baños. 

 

Preparation of Extract (Yadav& Kumar, 2012) 

The plants collected were washed in running water to remove 

dust. The bulb and skin parts of collected plants were separated, shade 

dried, powdered, weighed, and stored separately for extraction. Each of 

the dried powdered and weighed samples underwent Soxhlet extraction 

in 80 percent methanol for 24 hours and was filtered. The filtrate 

obtained from each sample was subsequently extracted in petroleum 

ether, diethyl ether, and ethyl acetate. Petroleum ether fraction was 

discarded due to its being rich in fatty substances. Ether fraction was 

used for free flavonoids whereas ethyl acetate fraction was used for 

bound flavonoids. Ethyl acetate fraction of each sample was hydrolysed 

further with seven percent H2SO4 for 24 hours and then re-extracted 

with ethyl acetate.   

 

Phytochemical Screening for Flavonoids 

A stock solution of one ml was taken from a test tube and few 

drops of diluted NaOH solution were added. Appearance of intense 

yellow color on the test tube which will become colorless upon the 

addition of few drops of diluted acid indicated the presence of 

flavonoids (Hossain et al., 2013). 
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Preparation of Laboratory Animals 
Thirty Albino mice weighing 15-25 grams were purchased 

from University of the Philippines – Manila. Identification and ethical 

approval for all procedures required for the use of laboratory animals 

were secured from the Animal Care and Use Committee of Lyceum of 

the Philippines University. The laboratory animals were kept in plastic 

bottom cages and were provided with pellet-based feeds and adequate 

water throughout the experimental procedure. They were grouped as 

follows: 

 

Group 1: Unirradiated Control Group 

Group 2:  Group treated with 2% A. cepaextract 

Group 3:  Group treated with 3% A. cepaextract 

Group 4:  Group treated with 4% A. cepaextract 

Group 5:  Irradiated Control Group 

 

 The first group was not exposed to radiation which served as 

the control. Group treated with 2%, 3%, 4% and the irradiated group 

was exposed to UV-B for 5 minutes, twice daily. 

Trauma from shaving the dorsal part of the mice causes the 

formation of free radicals, thus, VeetCreme (Kosmetik E. Ritter, 

Switzerland) was applied on the defined area of approximately 4 cm² 

prior to hair removal. The mice were observed for 48 hours and those 

that showed abnormal hair growth and any reaction to the creme were 

excluded (Sachdeva, Kharya, Aljarbou, &Katyal, 2011). 

 

UV Light Exposure Conditions and Development of UVB-induced 

Skin Damage in Mice (Sachdeva et al., 2011) 
The animals were divided into five groups with each group 

containing six members each. Group 1 served as the control. Groups 2, 

3, and 4 were given UV radiation and different concentrations of 

extract treatment. Group 5 received a 5-minute exposure to UV light 

for twice daily and served as the irradiated control. The treatment was 

given four hours prior to the exposure to UV light as stated in the 

protocol. The mice were placed in a solar stimulator in a room fitted 

with UV lamp that is 40 cm away from the UV light. UV exposure was 

controlled by time. The exposure was given twice daily for five 

minutes per exposure. For the mice which received topical treatment, 

the extract was applied four hours prior to the exposure. The extract 

was delivered at a dose of 10 µl/cm2   area of the skin by a micropipette. 

The animals were treated for three, seven, eleven, and fifteen days 

following skin excision that were then subjected to lipid peroxidation 

assay. 
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Biochemical Test 

Lipid peroxidation assay was assessed in all groups by 

estimating 2-thiobarbituric acid reacting substance, which is 

malondialdehyde (MDA).  To 0.2 ml homogenized sample, 0.2 ml of 

8.1 percent sodium lauryl sulfate and 1.5 ml of 20 percent acetic acid 

solution (pH adjusted to 3.5 with sodium hydroxide) were dispensed. 

Then 1.5 ml of 0.8 percent aqueous solution of thiobarbituric acid 

(TBA) was added. The mixture was made up to 40 ml with distilled 

water and heated in a water bath at 95˚C for 60 min. In cooling water, 

one ml of distilled water and 5.0 ml mixture of butanol and pyridine 

(15:1 v/v) were added. After centrifugation at 4000 rpm for 10 minutes, 

absorbance of the organic layer was read at 532 nm (Sachdeva et al., 

2011). 

 

Histopathologic study 

The animals were treated for 15 days followed by the excision 

of the skin. Skin biopsies from dorsal portion of the unirradiated 

control group, irradiated control group and treated groups were fixed in 

10 percent formalin, embedded in paraffin, and sectioned. The sections 

were stained with aqueous hematoxylin and alcoholic eosin stain for 

routine examination of the tissues (Sachdeva et al., 2011). 

Histopathological analysis was performed at Lab Site 

Diagnosis Hub, D&C Bldg. D Canlapan Street, Batangas City. 

 

Statistical method 
The experimental results obtained were expressed as mean ± 

standard error of mean (SEM). All measurements were carried out in 

triplicate. Means were compared for statistically significant differences 

by one-way analysis of variance (ANOVA) with a 95 percent 

confidence interval. It is used to compare the differences between two 

samples labeled between groups and within groups which enable to 

determine the efficacy of a given treatment over a change period of 

time. All computations were done using PASW ver. 18. 

 

RESULTS AND DISCUSSION 

 

I. Plant Extract 

From 100 g of the blended and Soxhlet extracted sample, 

approximately 100 ml of extract were obtained. Subsequently filtered, 

separated and further hydrolyzed for 24 hours in which 40 ml was 

attained. 

Figure 2 shows the phenolic extract of A. cepaafter Soxhlet 

extraction which is red wine in color. The same appearance of extract 
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Figure 2. Allium cepaextract 

was obtained in the research of 

Chandravanshi and Upadhyay in 2012 

when they studied natural dye in A. cepa. 

 

II. Phytochemical Screening for 

Flavonoids 
 

For the identification of the presence of 

flavonoids in A. cepaskin, theappearance 

of intense yellow color in a test tube upon 

the addition of dilute NaOH which 

became colorless upon the addition of 

diluted HCl was obseved. This confirms 

the presence of flavonoids in the extract 

which is similar with the study conducted 

by Hossain, AL-Raqmi, AL-Mijizy, Weli& 

AL-Riyami Q (2013). 

 

 

 
Figure 3. Phytochemical screening for flavonoids 

 

III. Lipid Peroxidation Assay 

The skin acts as the first line of defense against environmental 

exposure like solar UV radiation in which exposure to such has shown 

dramatic effects on cell cohesion and mechanical integrity that are 

related to its effects on the intercellular components. Initiation of 

detrimental photochemical reactions causes both acute and chronic 

conditions. Such may include erythema, photo aging and different types 

of skin cancers. Alteration of the morphological composition of skin 

can lead to severe macroscopic skin damage such as chapping and 

cracking and associated inflammation, infection, scarring, and 

abnormal desquamation (Biniek, Levi, &Dauskardt, 2012). 
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The photoprotective activity of A. cepaextract was assessed by 

quantification of malondialdehyde (MDA) level present in the skin and 

evaluation of morphological appearance through histopathologic study. 

Assessments of the MDA level in the homogenized skin sample was 

performed through a Lipid Peroxidation assay.  

Lipid peroxidation is a key chemical event in the oxidative 

stress. Lipid peroxidation is a complex molecular mechanism which 

involves formation of lipid radicals and destruction of cell membranes, 

through oxidative damage and toxicity to cell structures leading to cell 

death. It significantly promotes structural damage to membranes and 

formation of secondary products that cause enzymatic inactivation and 

produces toxic effects to cellular division and function. MDA was 

considered as the most important metabolite of lipid peroxidation but is 

practically not toxic. MDA as a metabolite of lipid peroxidation, it was 

used in Lipid peroxidation assay (Repetto, Semprine, &Boveris, 2012). 

Lipid Peroxidation assay was used to measure a biomarker for 

oxidative stress, the MDA levels which is the product of 

polyunsaturated lipids degradation facilitated by reactive oxygen 

species. 
Table 1 

Levels of Skin Malondialdehyde in the unirradiated and irradiated controls and 

treated groups 

Level of Malondiadehyde 

 Day 3 Day 7 Day 11 Day 15 

Group 1 Unirradiated 

Control 

0.002 

 

0.003 

 

0.002 0.002 

 

Group 2 Treated w/ 

2% extract 

0.007 

 

0.006 

 

0.004 

 

0.004 

 

Group 3 Treated w/ 

3% extract 

0.006 

 

0.005 

 

0.004 

 

0.004 

 

Group 4 Treated w/ 

4% extract 

0.004        0.005 0.005 0.007 

Group 5 Irradiated 

Control 

0.015                          0.090 0.100 0.120 

 

The MDA levels are presented on Table 1. For the 

unirradiated control group, the MDA level on the third day was found 

to be 0.002 as opposed to the irradiated control group which showed 

the maximal MDA level of 0.015 that served as the baseline. With the 

values obtained, it is evident that the skin of the test animals remained 

intact for the unirradiated group while evidence of oxidative stress 

resulting to cellular damage on the skin was detected in irradiated 

control group. This implies the damaging effect of radiation on the 

skin. According to Sachdeva et al. (2011) UV-irradiated mice skin 

result to morphological changes in the form of deep lesions and 
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ulcerations along with an overall erythema. The experimental Groups 2, 

3 and 4 on the third day resulted to MDA levels of 0.007, 0.006 and 

0.004, respectively. The attained values were close to that of the 

unirradiated control group and were lower than the values of the 

irradiated control group. This implies that there was no free radical 

development even though they were exposed to radiation. This is more 

likely due to the effect of flavonoids of A. cepa extract on the skin of 

the test animals. According to Buer, Imin&Djordjevic (2010), 

flavonoids present immense medicinal value like anti-oxidant. 

Moreover, the MDA levels on the third day of the treated groups 

showed no cellular damage in comparison with the unirradiated and

rradiated control group, as exhibited in the study performed 

bySachdeva et al. (2011). 

For day 7, the MDA level of the unirradiated control was 

0.003 as compared to the 0.090 MDA levels from the irradiated control 

group which showed the minimal MDA level of 0.003. The MDA level 

of the groups consistently treated with 2%, 3% and 4% of the extract 

were 0.006, 0.005 and 0.005, respectively. The values of the groups 

treated with 2% and 3% of A. cepaextract decreased in contrast with the 

group treated with 4% of A.cepa extract. However, the obtained results 

were near that of the unirradiated control group suggesting no free 

radical development between the groups treated with A. cepa extract. 

This indicates that the effect of extract does not depend on its 

concentration. Treatment with three doses exhibited elevated and 

reduced MDA levels. However, the reduction of MDA levels was not 

dose-dependent as stated in the study presented by Sachdeva et al. 

(2011). 

The MDA level of the unirradiated control group for day 11 

was still noted with 0.002 and an MDA level of 0.100 was observed in 

the irradiated control group. The values 0.004, 0.004 and 0.005 were 

the attained MDA levels from the groups treated with 2%, 3% and 4%, 

respectively which was in agreement with the irradiated control group. 

This implies that the treatment seems to act as a sunscreen reducing the 

formation of free radicals brought about by the radiation. MDA levels 

being considered as an important metabolite of lipid peroxidation is 

used as a biomarker of oxidative stress. Oxidative stress is a well-

known mechanism that indicates cellular injury that occurs with 

increased lipoperoxidation of cell phospholipids and that has been 

implicated on various cell dysfunctions (Repetto, Semprine, &Boveris, 

2012). 

For day 15, the MDA level of the irradiated control group was 

0.120, which greatly increased compared to first day of exposure. 

Exposure to UVB shows significant increase in MDA level which 

means that the radiation is harmful to the skin as it correlates to the 
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formation of free radicals producing oxidative damage as an outcome 

during which was measured as MDA. In comparison to MDA level of 

the unirradiated control group which is 0.002, normal DNA repair and 

cell regeneration was maintained given that it was not exposed to UV 

light. Moreover, the groups treated with 2%, 3% and 4% of extract 

have MDA levels of 0.004, 0.004, and 0.007, respectively, 

corresponding with the MDA level of unirradiated control group. 

It can be implied that there was minimal MDA level within the 

unirradiated control and maximal level of MDA in the irradiated 

control group. Considering that the unirradiated control was not 

exposed to ultraviolet light, wherein no cellular damage was produced. 

In comparison to the irradiated control group which was exposed to the 

ultraviolet radiation that produced oxidative damage as an outcome 

which was measured as MDA. MDA levels of treated groups with 2%, 

3% and 4% A. cepa extract slightly decreased as the concentration 

increased. The MDA levels were measured continuously from day 3, 7, 

11 and 15.  

It is also indicated in Table 1 that the shorter the exposure of 

the laboratory animals under UV light was, the lesser MDA level was 

observed. Longer length of exposure yielded larger UV damage to the 

laboratory animals. Hence, the MDA level is proportional to the length 

of exposure of the laboratory under UV light. However, the MDA value 

of unirradiated group and treated groups were adjacent. Longer UV 

wavelengths such as UV-B induced oxidative stress and protein 

denaturation whereas short wavelength UV radiation causes 

predominantly DNA damage to cells and cause apoptosis (Gaiba et al., 

2012). Oxidative stress in determined by MDA levels through lipid 

peroxidation (Repetto, Semprine, &Boveris, 2012). 

The highest concentration of MDA is found on the irradiated 

control group as an indication that free radicals are formed and 

oxidative stress on the cells of the irradiated control group, whereas 

MDA, being the product of polyunsaturated lipids degradation 

facilitated by reactive oxygen species was considered as a biomarker 

for oxidative stress as stated by Sachdeva et al. in 2011. MDA 

formation is usually used as a marker for oxidative stress (Ahmad, 

Tripathi, Tripathi, Singh, Singh & Singh, 2008). Oxidative stress 

results when there is imbalance in the steady state of prooxidants and 

antioxidants usually shifts to increase prooxidants initiating possible 

organ damage (Aguiar, Almeda, Araujo, de Abreu, & Chavez et al., 

2012). MDA was formed during irradiation of UV-B and its level 

increased with increased dose of UV-B. Therefore, MDA levels with 

2% 3% and 4% treatment of A. cepaextract that showed a 
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decrease steady-state is indicative of reduced lipid peroxidation and 

oxidative stress in the cells. 

A great significance was seen in the MDA levels of groups 

treated with 2%, 3% and 4% with MDA levels of 0.004, 0.002, and 

0.007, respectively, corresponding with the MDA level of unirradiated 

control group; thus, indicative of reduced lipid peroxidation and 

oxidative stress in the cells. The treatment helped in blocking the UVB 

rays as the A. cepaextract absorbs the radiation before it gets to 

penetrate the skin and causes skin cell damage. 

An organism should continuously control and regulate the 

redox potential, the balance of pro-oxidants and antioxidants which are 

important for maintaining vital cellular and biochemical functions. 

Increase in pro-oxidant cause oxidative damage while increase in 

antioxidant is termed reductive stress.(Repetto, Semprine, &Boveris, 

2012). 

Oxidative stress and damage have been implicated in 

numerous disease processes.  Higher concentrations of lipid radicals 

correspond to pathological situations. Hydroxynonenal (HNE) and 

MDA, have been shown to modify DNA bases therefore, DNA damage 

caused by lipid peroxidation yields promutagenic lesions and 

carcinogenic effects associated with oxidative damage providing 

promising markers for risk prediction and targets for preventive 

measures (Repetto, Semprine, &Boveris, 2012). 

 
Table 2 

Comparison of the Mean of the Groups 

Exposed to UV Light 

Group p value Interpretation 

Group 1 Unirradiated Control 

 

0.079 Not Significant                

 
Group 2 Treated w/2% extract 

 

0.076 

 

Not Significant 

Group 3 Treated w/ 3% extract 
 

0.077 Not Significant   

Group 4 Treated w/ 4% extract 

 

0.0762                 Not Significant                 

Group 5 Irradiated Control -0.0770     Significant 

*Significant p value = < 0.05 

 

Presented in Table 2 is the mean comparison of p values of 

UV light exposed groups. It is documented that the obtained p values 

for Groups 1, 2, 3, 4, and 5 were 0.079, 0.076, 0.077, 0.0762 and -

0.077, respectively. Groups 1, 2, 3 and 4 had a value greater than that 

of the confidence value of 0.05 (p>.05) which indicates non-

significance.  On the contrary, Group 5 yielded less than that of the 

confidence value of 0.05 (p<0.05), which were considered significant. 

This indicates that upon radiation, development of cellular damage due 
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to oxidative stress was induced among albino mice belonging to 

irradiated group. This clearly shows that the A. cepaextract was able to 

protect the skin of the test animals despite the exposure to radiation 

which is more likely due to its phenolic compounds such as flavonoids. 

UVB irradiation damages skin cells by the formation of ROS (Reactive 

Oxygen Species) resulting in oxidative stress, an important mediator of 

damage to cell structures, including lipids, membranes, proteins and 

DNA (Gaiba et al., 2012).  

 

Photoprotective effects of the extract of A. cepaprepared in 

different concentrations were presented in Table 3.  

 
Table 3 

Multiple Comparisons of the Photoprotective 

Effect of the Crude Extract of Allium cepa 

Group Concentration of A. cepa p value Interpretation 

 

Group 1 

Unirradiated 

Control 

 

 

2% 

3% 

4% 

Irradiated 

 

1.000 

1.000 

1.000 

0.002 

 

Not Significant 

Not Significant 

Not Significant 

Significant 

 

Group 2 

Treated w/ 

2% extract 

 

Unirradiated 

3% 

4% 

Irradiated 

 

1.000 

1.000 

1.000 

0.002 

 

Not Significant 

Not Significant 

Not Significant 

Significant 

 

Group 3 

Treated w/ 

3% extract 

 

Unirradiated 

2% 

4% 

Irradiated 

 

1.000 

1.000 

1.000 

0.002 

 

Not Significant 

Not Significant 

Not Significant 

Significant 

 

Group 4 

Treated w/ 

4% extract 

 

Unirradiated 

2% 

3% 

Irradiated 

 

1.000 

1.000 

1.000 

0.002 

 

Not Significant 

Not Significant 

Not Significant 

Significant 

 

Group 5 

Irradiated 

Control 

 

 

Unirradiated 

2% 

3% 

4% 

 

0.002 

0.002 

0.002 

0.002 

 

Significant 

Significant 

Significant 

Significant 

 

A significant difference was observed upon the comparison of 

the unirradiated control group from the irradiated control group, while 

no significance was observed on the groups treated with 2% 3% and 

4% of the extract in comparison to the unirradiated control using 

multiple comparisons test (Scheffe's test). The group treated with 2% of 
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the extract was compared with the irradiated control wherein a 

significant difference was noted. However, with the comparison of that 

same group with the unirradiated control group and the groups treated 

with 3% and 4%, no significant difference was observed. On the other 

hand, a significant difference was observed when the group treated with 

3% was compared with the irradiated control. In comparison with the 

group treated with 3% of extract from the unirradiated control, 2% and 

4% of the extract, no significant difference was observed. The group 

treated with 4% of the extract when compared with the irradiated 

control exhibited a significant difference. Furthermore, when the same 

group was compared with the unirradiated, 2% and 3%, no significant 

difference was observed. Lastly, upon the comparison of irradiated 

control with the unirradiated control group and the groups treated with 

2%, 3% and 4% extract, significant differences were seen.  

The MDA levels of treated groups markedly decreased as 

compared to irradiated group which MDA level continued to increase 

upon exposure. Moreover, in accordance with the study conducted by 

Sachdeva et al. in 2011, there was no significant difference observed 

when the treated groups were compared with each other. This suggests 

that the photoprotective effect of   the A. cepa extract does not exhibit a 

concentration-dependent manner. According to Procházková, Boušová 

and Wilhelmová (2011), antioxidant properties of a particular flavonoid 

depend most of all on its concentration. Their prooxidant properties 

could be associated with a cell signaling by which flavonoids 

contribute to the coordination of cell functions. 

 

IV. Histopathologic Result 
Histopathologic examination was performed in order to further 

confirm the photoprotective of A. cepaextract as shown in Figure 4.  

In Figure 4A, localized and segmental sloughing off of 

epithelium with no associated inflammatory cells were observed. The 

adnexal structures and dermis are within normal limits. This confirms 

that the skin of the albino mice remained normal during the duration of 

the study, the fact that it has not been exposed to radiation. According 

to the study of Okhumo et al. in 2006, there is no remarkable change 

for unirradiated mice since it did not undergo UVB exposure. 

 The group that received 2% of the A. cepaextract 

demonstrated a mild hyperkeratoticacanthotic epidermis with normal 

adnexal structures as seen in Figure B. Developing hair follicles 

effacing the dermis were also found in the group treated with 2% 

A.cepaextract. UV-B radiation is responsible for hair protein loss; thus, 

development of hair follicles indicates repair of cellular injury. 

Although damage was induced on the skin of albino mice upon 

radiation, results presented minor damage compared to the irradiated 
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group more likely due to the effect of A. cepaextract. According to 

Joiner and van der Kogel (2009), recovery is faster after lower initial 

doses that which induces clinical desquamation of epidermidis and 

complete compensation can be observed. 

 

The group treated with 3% A.cepaextract showed the same 

results with the group treated with the 2% extract.  Both showed 

increase in pigmentation and epidermal thickness.This suggests that the 

extract contributed to the elevated pigmentation and epidermal 

thickness in addition to the natural mechanism of the skin. This shows 

that there was less cellular injury in the treated groups as compared 

with the irradiated control group. Excessive UV exposure can lead to 

cell death. However, cellular injury can be repaired by the increase 

keratinocyte cell division that results to the accumulation in the 

epidermis causing epidermal thickness which protects the skin better 

against UV penetration. Production and accumulation of melanin 

pigment in the skin is an important physiologic response protecting the 

skin against subsequent damage. This is a response to ultraviolet 

exposure to protect against UV-associated to carcinogenesis 

(Korać&Khambholja, 2011). 

It can be seen in Figure 4D that the group treated with 4% A. 

cepa extract exhibited a moderate hyperkeratoticacanthotic epidermis 

with very mild dermal edema. The adnexal structures were within 

normal limits and there was a random increase in numbers of 

developing hair follicles. This clearly shows the protective effect of A. 

Figure 4.Histopathologic evaluation of A. Unirradiated Control, Group B. 

Group treated with 2%, C. Group treated with 3%, D. Group treated with 

4%, & E. Irradiated Control Group 
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cepaon the test animals’ skin when exposed to radiation. This is more 

likely due to the phenolics such as flavonoids present in the extract that 

reduced the cellular damage after exposure to UV-B. The thickened 

epidermis is caused by constant exposure to the ultraviolet light and 

considered a reaction due to ROS formation. This is supported by level 

of MDA in the lipid peroxidase assay. In the study conducted by Joiner 

and van der Kogel (2009), high initial doses cause acute severe damage 

that may results in residual damage and reduced tolerance. 

Histopathologic assessment of irradiated group that can be 

seen in Figure 4E reveals mild hyperkeratoticacanthothic epidermis 

with moderate numbers of inflammatory cells predominantly 

neutrophils, some lymphocyte and plasma cells infiltrating the 

submucosal (fat) layer. This confirms that the skin has been damaged 

by the radiation. This is more likely due to chronic effect of subsequent 

exposure to radiation. The induced epidermal dysplastic changes in 

form of focal acanthosis, loss of polarity, variation in size and shape of 

nuclei, nuclear aggregation, and presence of prominent nucleoli, 

mitosis, cytoplasmic basophilia and loss of keratohyaline granules that 

causes chronic inflammation are evident in skin damage (El-Sherry, 

Zaher, Youssef & El-Amir, 2007). 

 

CONCLUSION 

It is therefore concluded that the extract of A. cepa has a 

protective effect against UV radiation at an optimum concentration of 

2% as supported by lipid peroxidation assay and histopathologic 

assessment. However, the photoprotective effect of A. cepaextractdoes 

not exhibit a concentration-dependent activity. The findings suggest 

that A. cepa extract can be a potential alternative agent in treating skin 

damage caused by radiation. 

 

RECOMMENDATIONS 

Isolation of specific active phytochemical components of A. 

cepa must be done in order to investigate which exhibits the most 

effective photoprotective activity. Other extraction procedures can be 

carried out in order produce larger amount of extract. Additional 

studies and researches must be conducted to investigate the 

photoprotective property of other plants with the same phytochemical 

components. 

 
ACKNOWLEDGMENT 

This research paper is never the work of anyone alone. The 

contributions of many different people, in their different ways have 

made this possible. The researchers would like to extend their 

appreciation to their advisers, Mr. Oliver Shane R. Dumaoal and Mrs. 



The Steth, Vol. 9, 2015 

74 
ISSN: 2094-5906 

Reby A. Cabanela for their support and being the group’s welfare at all 

times especially when they need for guidance. Also, the researchers 

wish to express their warm thanks to Dean, Dr. Anacleta P. Valdez, Dr. 

Carina R. Magbojos and Dr. Redencion Reyes for their constructive 

criticisms and insightful comments that led to the accomplishment of 

this research paper. Furthermore, the researchers are thankful to the 

faculty members of the College of Allied Medical Professions, Medical 

Technology for imparting their knowledge and insights that permitted 

the completion of this study. Lastly, they would like to thank and 

acknowledge the Lord Almighty for the wisdom and perseverance He 

had bestowed upon them during their research project and for 

the gift of strength and endurance that He had showered in order to 

finish the study. 

 

REFERENCES 

  

Adeshina, G., Jibo, S., Agu, V., &Ehinmidu J. (2011).Antibacterial 

activity of fresh juices of Allium cepa and Zingiberofficinaleagainst 

multidrug resistant bacteria.International Journal of Pharma and 

Bio Sciences, 2, 289-294. 

Aguiar, C., Almeida, A., Araujo, P., de Abreu, R., Chaves, E., do Vale, 

O., et al. (2012). Oxidative Stress and Epilepsy: Literature Review. 

Oxidative Medicine and Cellular Longevity Volume 2012, 1-12, 

Retrieve from http://dx.doi.org/10.1155/2012/795259 

Ahmad, R., Tripathi, A., Tripathi, P., Singh, S., Singh, R.,& Singh, R. 

(2008). 

Malondialdehyde and Protein Carbonyl as Biomarkers for Oxidative 

Stress and Disease Progressionin Patients with Chronic Myeloid 

Leukemia, In  vivo, 22, 525-52 

AL Masaudi, S.B., &AlBureikan, M.O. (2012), Antimicrobial Activity 

of Onion Juice (Allium cepa), Honey, And Onion-Honey Mixture 

on some sensitive & Multi-Resistant Microorganism Life Science 

Journal 2012;9(20, 775-780 

Ashwini, M., Balagnesh, J., Balamurugan S., Murugan S.B., 

&Satiskumar, R., (2013). Antioxidant Activity in Vivo and in Vitro 

Cultures of Onion Varieties (Bellary and CO3). Food and nutrition 

Science, 4, 918-923. Retrieve 

fromhttp://dx.org/10.436/fns.2013.49119 

Badmus, J., Adedosu, T., Fatoki, J., Adegbite, V., Adaramoye, O., 

&Odunola, O. (2011). Lipid Peroxidation Inhibition and Antiradical 

activities of some leaf fractions of Mangiferaindica. 

ActaPoloniaePharmaceutica - Drug Research, 68 (1), 23-29 

http://dx.doi.org/10.1155/2012/795259


The Steth, Vol. 9, 2015 

75 
ISSN: 2094-5906 

Batra, P., & Sharma, A.K, (2013). Anti cancer potential of flavonoids 

recent trends and future perspectives, 3 Biotech, 3(6), 439-459.doi: 

10.1007/s13205-013-0117-5 

Biniek, K., Levi K., &Dauskardt R. (2012). Solar UV radiation reduces 

the barrier function of human skin. PNAS, 109, 17111-17116. 

Retrieved from http://goo.gl/et12w2 

Brenner, M., & Hearing, V. (2008). The  Protective Role of 

Melanin Against UV  Damage in Human Skin. 

PhotochemPhotobiol, 84(3), 539-549. doi:  10.1111/j.1751-

1097.2007.00226.x  

Buer, C.S., Imin, N., &Djordjevic, M.A., (2010). Flavonoids: New 

Roles for Old Molecules Journal of Integrative Plant Biology, 52.1, 

98-11. doi: 10.1111/j.1744-7909.2010.00905.x 

Chandravanshi, S., &Upadhyay, S. (2012).Interaction of natural dye 

(Allium cepa) with ionic surfactants.Journal of Chemistry, 1-6. 

Retrieve from http://doi.org/10.1155/2013/685679 

Dai, J., &Mumper, R. (2010). Plant Phenolics: Extraction, Analysis and 

Their Antioxidant and Anticancer Properties. Molecules, 15, 7313-

7352; doi:10.3390/molecules15107313 

Dupont, E., Gomez, J., &Bilodeau, D. (2012). Beyond UV radiation: A 

skin under challenge. International Journal of Cosmetic Science. 1-

9. doi: 10.1111/ics.12036 

El-Sherry, M., Zaher M., Youssef, M.S., & El-Amir, Y. (2007).Green 

tea treatment of ultraviolet-B (UVB) skin carcinogenesis in 

mice.Cancer Therapy, 5, 301-308 

Gaiba, S., Tucci-Viegas, V.M., Franca, L.P.,  Lasakosvitsch, F., 

Azevedo, F.L., Moraes, A.F, et. al (2012). Biological Effects 

Induced by Ultraviolet Radiation in Human Fibroblasts, Flow 

Cytometry - Recent Perspectives, M.Sc. Ingrid Schmid (Ed.), ISBN: 

978-953-51-0626-5, InTech, Available from: 

http://www.intechopen.com/books/flow-cytometry-

recentperspectives/biological-effects-induced-by-ultraviolet-

radiation-in-human-fibroblasts 

Hossain, M.A., AL-Raqmi, K.A.S, AL-Mijizy, Z.H., Weli, A.M., & 

AL-Riyami Q., (2013). Study of total phenol, flavonoids contents 

and phytochemical screening of various leaves crude extracts of 

locally grown Thymus vulgaris. Asian Pacific Journal of Trofical 

Biomedicine, 3.9, 705-710. doi: 10.106/S2221-1691(13) 60142-2 

Joiner, M., & van der Kogel, A. (2009).Retreatment tolerance of 

normal tissues.Basic Clinical Radiobiology. 4, 259-270 

Korać, R., &Khambholja, K. (2011).Potential of herbs in skin 

protection from ultraviolet radiation.Pharmacognosy Reviews, 

5(10): 164–173. doi:  10.4103/0973-7847.91114 

http://dx.doi.org/10.1111%2Fj.1751-1097.2007.00226.x
http://dx.doi.org/10.1111%2Fj.1751-1097.2007.00226.x
http://doi.org/10.1155/2013/685679


The Steth, Vol. 9, 2015 
 

76 
ISSN: 2094-5906 

Maverakis, E., Miyamura, Y., Bowen, M., Correa, G., Ono, Y., et. Al, 

(2011).Light, Including Ultraviolet.Autoimmune,34  247-257. 

doi:10.1016/j.jaut.2009.11.011. 

Meglio, P., Perera, G., & Nestle, F. (2011). The Multitasking Organ: 

Recent Insights into Skin Immune Function. Immunity, 35, 857-

869. doi: 10.1016/j.immuni.2011.12.003 

Narayanan, D., Saladi, R. & Fox, J. (2010).Ultraviolet radiation and 

skin cancer.International Journal of Dermatology 2010, 49, 978–

986 

Okhumo T., Kondo, Y., Yokoi, M., Tsukamoto, T., Yamada, A., 

Sugimoto, T., et al., (2006). UV-B Radiation Induces Epithelial 

Tumors in Mice Lacking DNA polymerase and Msenchymal 

Tumors in Mice Deficient for DNA polymerase. Molecular and 

Cellular Biology, 26(20), 7696-7706. doi:10.1128/MCB.01076-06 

Procházková, D., Boušová I., &Wilhelmová N. (2011).Antioxidant and 

prooxidant properties of flavonoids.Fitoterapia, 82 513–523. 

Retrieve from doi:10.1016/j.fitote.2011.01.018 

Repetto, M., Semprine, J., &Boveris A. (2012). Lipid Peroxidation: 

Chemical Mechanism, Biological  Implications and Analytical 

Determination. Intech, 4-30 

Sachdeva, M., Kharya, M.D., Aljarbou, A., &Katyal, T., 

(2011).Photoprotective Effects of HydroalcoholTagetes erectus 

Extract Against UV-induced Oxidative Damage in Mice.Tropical 

Journal of Pharamaceutical Research, 10.6, 747-753. Retrieved 

from http://dx.doi.org/10.4314/tjtr.v10i6.7 

Sahin, K., Tuzcu, M., Akdemir, F., Ozercan, I., Bayraktar, S., et. al. 

(2011). Inhibitory Effects of Combination of Lycopene and 

Genistein on 7, 12- Dimethyl Benz(a)anthracene-Induced Breast 

Cancer in Rats, Nutrition and Cancer, 3:8, 1279-1286. doi: 

10.1080/01635581.2011.606955  

Sampathkumar, K.P., Bhowmik, D., Chiranjib, Biswajit, &Tiwari, P.  

(2010). Allium cepa.A traditional medicinal herb and its health 

benefits.Journnal of Chemical and Pharmaceutical Research, 2.1, 

283-291. 

Singh, B., Singh ,B.R., Singh, R.L., Prakash, D., Singh, D.P., Sarma, 

B.K., et. al, (2009). Polyphenolics from various extracts/fractions of 

red onion (Allium cepa) peelwith potent antioxidant and 

antimutagenic activities.Food and Chemical Toxicology, 47, 1161–

1167. 

Thiele, J., &Mudiyanselage, S. (2007). Vitamin E in human skin: 

organ-specific physiology and considerations for its use in 

dermatology. Molecular Aspects of Medicine, 28, 646-667. 

doi:10.1016/j.mam.2007.06.001  



The Steth, Vol. 9, 2015 

77 
ISSN: 2094-5906 

Yadav, S., & Kumar, P., (2012).Production, Isolation and identification 

of flavonoids from aerial parts of 

Hiptagebenghalensis.International Journal of Life Science and 

Pharma Research, 2.3. 

Yel, M., &Turker, H. (2014). Ultrastructural effects of ultraviolet C 

radiation on the stratum basale of mole rats epidermis.Journal of 

Radiation Research and Applied Sciences.Retrieved from 

http://dx.doi.org/10.1016/j.jrras.2014.06.005

  


