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Abstract: Ultraviolet B radiation (UVB) often cause oxidative stress, through the reactive oxygen species (ROS) formation 

and produce DNA damage. This study aims to assess the protective effects of topically cocoa extract lotio against DNA 

damage by measure of 8-OHdG level in albino mice after UVB exposure. This study was conducted in Makassar, South 

Sulawesi, using 20 Swiss albino mice, aged 6-9 weeks, weight 20-30 grams. Mice were divided into 3 groups: The first group 

is a control group or negative control (without cocoa extract and without UVB exposure, consist 4 mice), the second is UVB 

control group exposure with UVB 450mJ / cm
2
 three times a week for 12 weeks without topical cocoa extract (4 mice) and the 

third group is mice with extract cocoa 200, 400 and 800 ppm every day, 20 minutes before exposure with UVB 450mJ / cm
2
 

three times a week for 12 weeks (each concentration of cocoa extracts consist of 4 mice). At 24 hours after last exposure all 

mice were terminated and excisional biopsy on the dorsal skin of the size of 1x1 cm and performed 8-OHdG ELISA. The 

results show there was significant difference (p <0.05) between the control group UVB with negative control and cocoa 800 

ppm. The 800 ppm cocoa extract is the most effective to the reduction of 8-OhdG level. 
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1. Introduction 

UVB radiation is sunlight highly genotoxic and 1000 times 

more capable of causing sunburn than UVA. UVB is almost 

completely absorbed by the epidermis and relatively few that 

reach the dermis, inducing DNA direct and indirect damage. 

UVB is absorbed directly by DNA which cause direct 

damage to the DNA through photochemical reactions that 

efficiency depends on the wavelength of UV energy 

absorption by DNA, which DNA base is directly absorb 

photons at a wavelength of UVB. [1, 2] Reaction with 

carbonyl groups and double carbon bond in areas adjacent 

pyrimidine, lead the specific photoproducts formation such 

as cyclobutane pyrimidine dimers (CPDS), 6-4 pyrimidine-

pyrimidone photoproducts ((6-4) PP) is a product of 

mutations in epidermal cells followed cancer formation. 

DNA damage indirect produced by ROS that facilitates 

oxidation DNA. [2-6] UVB is also known as the upregulation 

of gene expression through the pathway, signal transduction 

which plays a role in the formation of skin cancer at a 

promotional rate tumor. [2] 

Reactive oxygen species is a term used to oxidant group 

consisting of free radicals, such as superoxide radical anion 

(O2-), carbon dioxide free-radical (CO2-) and hydroxyl free-

radical (OH-) or molecular species capable of generating free 

radicals, such as hydrogen peroxide (H2O2). [7, 8] free 

radicals are chemical component reactive that has a single 

unpaired electron in its outer orbit. Electron pairs usually 

produce highly free radicals reactive by reaction with 

adjacent molecules, such as proteins, fats, carbohydrates and 

nucleic acid. [9] ROS percentage will increase during 

infection, exercise, exposure to pollutants, sunlight and 
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radiation ionisasi. [7] At the high concentrations, ROS can 

act as a mediator basis of structural cells damage, proteins 

and nucleic acid known as "oxidative stress". ROS-mediated 

oxidative stress which resulted in damage to the DNA with 

the formation of 8-hydroxy-2'-deoxyguanosine (8-OHdG), 

which is one of the major products of oxidative damage and 

mutagenic lot to detection. [10] 

8-hydroxy-2' deoxyguanosine is one of the major oxidative 

modified DNA base product, which was first reported by 

Kasai et al to be formed on interaction hydroxyl radical (OH 
-
) 

and singlet oxygen photodynamic action with DNA. 8-OHdG 

is a result of lesions oxidative damage to DNA are mutagenic 

in mamalian cells. Several studies reported the higher content 

of 8-OHdG in human cancer tissue and animal tumor tissue 

comparison to normal tissue. [11, 12] 8-OHdG is a biomarker 

of oxidative DNA damage and measured levels of 8-OHdG is 

used as an evaluation of oxidative stress. [12] 

Chemopreventive strategy the new and promising for 

prevention, inhibit and suppress carcinogenesis through the 

use of natural plant products. The content suggested innatural 

product theis to have a function as antimutagenic, 

anticarsinogenesis, inhibit the effects of cell proliferation and 

function as antioxidants are associated with good 

chemopreventive agent. epidemiological studies show that 

consumption of fruit or vegetable associated with the 

prevention of carsinogenesis. [13, 14] Process Polyphenols 

have antioxidants capacity and beneficial to human health. 

Cocoa is reported to have higher antioxidants capacity than 

tea and red wine and a rich source of polyphenols. In recent 

years, several studies have focused on the cocoa polyphenols, 

especially flavonoids that function as potent antioxidants for 

human health. [15] cocoa flavonoids are known to have the 

antioxidants effect by scavenging ROS, inhibit key enzymes 

and promote the defense antioksidan. [16] Flavonoids can 

prevent DNA damage caused by free radicals or carcinogens 

agents through different pathways, radical scavenging 

directly, modulating enzymes associated with oxidative stress 

and alter metabolism procarsinogenic. [17] 

2. Materials and Methods 

2.1. Study Design 

This study was a true experimental research design. This 

study was conducted in Animal Laboratory of Hasanuddin 

University, ELISA examination were conducted at the 

Biomolecular Laboratory, Makassar. 

2.2. Samples and UVB Radiation 

Female swiss albino mice species aged 6-9 weeks, weight 

20-30 grams. Mice were maintained for at least 1 week in 

standard conditions. The room temperature (28 ± 2°C), 50 

humidity ± 10% and light cycle room with 12 hours light and 

12 hours dark cycle. Sample Research: Twenty mice were 

divided into 3 treatment groups: group I without treatment or a 

negative control (4 mice), group II mice by exposure to UVB 

450mJ / cm
2
 three times a week for 12 weeks (2 

minutes/session) without topical extracts of cocoa (4 mice) and 

group III mice with cocoa extract 200, 400 and 800 ppm every 

day, 20 minutes before exposure with UVB 450mJ / cm
2
 three 

times a week for 12 weeks (each concentration of cocoa 

extracts consist of 4 mice). At 24 hours after last exposure all 

mice were terminated and excisional biopsy on the dorsal skin 

of the size of 1x1 cm and performed 8-OHdG ELISA. 

2.3. Cocoa Extract Lotio 

Cocoa extract lotio with a concentration of 200, 400 and 

800 ppm were made in the form of lotion preparations 

obtained from laboratory Phytochemicals Pharmacognosy 

Faculty of Pharmacy, Hasanuddin University. 

2.4. 8-OHdG ELISA 

After animals were sacrificed, the dorsal skin was 

collected, fixed in 0,9% NaCl, then processed to ELISA 

measure. For ELISA measure, the first is a 50µL of each 

standard or sample was added and then immediately added 

50µL Biotinylated detection antibody. Incubation for 45 min 

at 37°C, then aspirated and washed 3 times. After 100µL 

HRP conjugate was added and incubated for 30 min at 37°C, 

then aspirated and wash five times. Add 90µL substrate 

reagents, incubation 15 minutes at a temperature of 37°C. 

Add 50µL Stop abruption and immediately read at 450 nm, 

then the calculation results. 

2.5. Statistical Analysis 

The data were statistically analyzed using SPSS version 

22.0. Data is displayed using ANOVA test, followed by Post 

Hoc test. 

3. Results 

This study used 20 mice albino selected randomly and were 

divided into 3 treatment groups consisting of 3 group: control 

without any treatment (negative control), UVB alone and UVB 

with cocoa extract lotio content of the natural materials used in 

extracts of cocoa is a flavonoid with concentrations of 200, 

400 and 800 ppm containing 14.48 mg, 29.68 mg and 59.36 

mg of total content of flavonoid each. From the results of the 

ELISA levels of 8-OHdG was found that there are significant 

differences as between the various treatment groups (p> 0.05) 

as evidenced by ANOVA. However, the increasing 

concentration of cocoa extract showed decreased levels of 8-

OHdG. The level of 8-OHdG highest in UVB control group 

and lowest in cocoa 800 ppm group (Table 1). 

Table 1. Comparison of 8-OHdG levels according to the analysis of all 

variants (ANOVA). 

Groups N Mean ±SD p 

Negative Control 4 1,4425±1,3446 0,109 

UVB Control 4 3,4950±0,8134  

Cocoa 200 ppm 4 2,8750±0,8083  

Cocoa 400 ppm 4 2,0975±1,0545  

Cocoa 800 ppm Total 
4 1,3860±1,7638 

 
20 2,2176±1,4022 
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Comparative test the levels of 8-OHdG between each 

group with Post Hoc test and found that are differences 

significant as between the control group UVB with a 

negative control (p <0.034) and between the control group 

with cocoa UVB 800 ppm (p <0.023). Whereas among UVB 

control group with other cocoa extract not differences 

significantly (Table 2). 

Table 2. Comparison of the levels of 8-OHdG among the treatment groups. 

(I) Group  (J) Group Mean Diferrent (I-J) p 

Negative Control UVB Control -2,05 0,034 

 Cocoa 200 -1,43 0,126 

 Cocoa 400 0,65 0,471 

 Cocoa 800 0,05 0,947 

Cocoa UVB Cocoa 200 0,62 0,494 

 Cocoa 400 1,39 0,135 

 Cocoa 800 2,10 0,023 

Cocoa 200 Cocoa 400 0,77 0,393 

 Cocoa 800 1,48 0,096 

Cocoa 400 Cocoa 800 0,71 0,410 

*Post Hoc Test 

4. Discussion 

The formation of 8-OHdG were triggered by UV on the 

skin indicates high levels in the epidermis 7 days after 

exposure. Nishigori and Hattori (2004) reported that 8-OHdG 

induced by UV in skin mouse removal obtained slowly and 

remained at high levels in the epidermis 7 days after 

exposure. [18] 8-OhdG is the best biomarker to determine 

DNA damage and measuring the levels of 8-OHdG is used as 

an evaluation of the oxidative stress. [12, 19] Several studies 

have reported that the obtained 8-levels OHdG were higher 

in cancer tissue compared to normal tissue. Decrease in 8-

OHdG level indicate a decrease in the oxidative damage at 

DNA. Kumar et al (2012) showed that the levels of 8-OHdG 

higher in was squamous cell carcinomas compared to a 

healthy control group. [11] 

In this study, no significant difference to the levels of 8-

OHdG among the treatment groups (p = 0.109). Then do 

the test Post Hoc and found significant differences as 

between the control group and the negative control UVB 

with cocoa 800 ppm. 8-OHdG levels highest was in the 

control group UVB and the lowest found was in the group 

given protective cocoa extract concentration of 800 ppm 

(table 1). Chemopreventive a promising new strategy for 

prevention, inhibit and suppress carcinogenesis through 

natural products. [13] Cocoa plant is a higher antioxidants 

substances that have potent antioxidants capacity 

compared to other natural resources and is associated with 

the flavonoid. Flavonoids cocoa may prevent DNA 

damage caused by free radicals or carsinogenesis agents. 

[20] Martin et al (2008) reported cocoa polyphenols have 

a protective effect against oxidative stress in human 

hepatocellular carcinoma. [21] Cocoa therapy prior to 

induction of oxidative stress preventing DNA damage and 

increase the activity of antioxidant enzymes gluthatione 

reductase and gluthatione peroxidase on induced cell 

prooxidant tert-buthylhydroperoxide. [17] In this study 

also showed an increase in protective effect on levels of 8-

OHdG in line with increasing concentrations of the cocoa 

extract. 

The study by Wahab et al (2014) showed that application 

the topical of cocoa extract concentrations of 400 and 800 

ppm have protective effect against skin cancer formation in 

albino mice by exposure to DMBA and TPA with the best 

protective effects on cocoa concentration of 800 ppm. [22] 

Adriani et al (2014) also reported a protective effect of cocoa 

extract on the expression of 8-OHdG and PCNA in albino 

mice by exposure to UVB. [18] 

5. Conclusion 

From this study, application of cocoa extract lotio is 

effective in protective to reduce of 8-OhdG level and the 800 

ppm cocoa extract is the most effective. 
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