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ABSTRACT 

The aim of the study was determined to investigate the role of antioxidants on the lung and muscle tissues against 
oxidative stress induced by ethanol of dried fig (Ficus carica L.).The experimental animals were designed as Normal 
Control, 20% Ethanol, 10% FC and 10% FC + 20% Ethanol groups. Antioxidant defense system (ADS) and 
malondialdehyde (MDA) levels were evaluated on the lungs and muscle tissues after the application of rats, ethyl alcohol 
and dried fig for 50 days.Lipid peroxidation resulting from ethyl alcohol consumption was found to decrease MDA levels 
in both tissues with FC-supplemented diet.As a result, oxidative stress caused by ethanol is caused by fluctuations in 
antioxidant defense system components in the lung and muscle, and dry fig has no clear healing effect against these 
fluctuations. 
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INTRODUCTION 
Ever since the plants first appeared on the earth, they have been used in every aspect of life to make life 
easier for human beings.Ethno-botany has been used for many different purposes from past to present, 
and many other areas have been used, especially food, shelter, clothing and medicine. [1].One of the most 
popular uses of plants among populations is to consume them as food and use them for medical purposes. 
[2]. Not only agricultural societies, but also other societies have used wild plants and used them in a 
variety of fields, and their nutritional roles and health benefits have been demonstrated in a number of 
world-wide studies [3,4]. 
Plants of the genus Ficus are generally used both as an edible food and as a healing plant. Ficus carica L., 
especially , was reported to be better for metabolic disorders than for the other species.Ficus carica 
Moraceae belongs to the family and is called the most popular name “figs.” Although F. carica fruits are 
used as a normal food, polysaccharides and polyphenols in fruits have been used as a daily source of 
healing[5].Some studies have reported that some compounds in the F.carica fruit have antispasmodic, 
antitumor, anti-inflammatory and antioxidant properties[6,7].However, the antioxidative, antidiabetic 
and antiobesitic effects of phytochemical components in F. carica cannot be fully understood. The 
phytochemicals of components such as 6-O-acyl-β-D-glucosyl-β-sitosterol in F.carica were reported as a 
potential cytotoxic agent and the latex of fig inhibited the proliferation of cancer cells [8,9].Recently, it has 
been reported that the use of Ficus carica in medical treatment of diseases such as anemia, cancer, stroke, 
diabetes, liver, skin is medically important [10,11].Fig is a fruit with very rich fibrous structure in terms of 
mineral and vitamin content. [12]. Fig, same to other fruits, is rich in sugar [13] and it has glucose, 
fructose and organic acid content in particular, but does not contain sodium and fat [12,14,15,16]. 
Besides, there are many components in the fig which are good for health; anthocyanins, 
proanthocyanidins, phenolic acids,  flavonoids, flavonols, and flavanones [17].  
Living things are subjected to oxidation due to various factors until the end of their lives.These oxidation 
factors are classified as endogenous (peroxides, transition metals etc.) by-products and exogenous ( 
exposure, like UV and other radiations with higher energy and heat) by-products [18,19].Oxidative stress 
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are directly or indirectly cause hundreds of diseases. [20,21,22].To reduce or even eliminate the effects of 
reactive oxygen species and other free radicals, living organisms synthesize a variety of substances with 
strong antioxidant properties [18,23,24]. When the reaction mechanisms of these species are examined, 
they are similar to polymer stabilizers [22]. 
The idea first introduced by the food industry side is that the use of natural antioxidants as stabilizers 
instead of synthetic compounds has prevented the degradation of nutrients and beverages[24]. 
Antioxidants divided into two main groups, one of which is enzymatic and the other is non-enzymatic 
antioxidants[25]. Enzymatic antioxidants from antioxidant defense systems catalyze the conversion of 
direct reactive oxygen species to inactive compounds [26]  or provide for the regeneration of non-
enzymatic antioxidants[27].These substances can not be consumed in reactions when they are catalysts. 
Non-enzymatic antioxidants are composed of a large group of substances, which are classified in various 
forms in themselves. This group can remove the pro-oxidative transition metal ions, clean alkoxy or 
peroxy radicals or quench singlet oxygen [28]. Antioxidants can be found in the seeds, leaves and fruits of 
plants, in the shells of vegetables, because they produce high levels of antioxidants as a result of constant 
exposure to radiation. [29,30].  
 
MATERIALS AND METHODS 
Collection of plant material 
The fresh fruit of Ficus carica L. were collected from its natural habitat in Binatifrom region of Batman, 
Turkey. The fruits of the plant collected were cleaned, dried under shade at room temperature for three 
weeks. 
Preparation of foods 
Ficus carica was powdered in the first stage and then had 10% FC content pellet feed prepared. 
Experimental animals 
24 Wistar albino female rats weighing 200-300 g were obtained from the Van Yuzuncu Yil University 
Experimental Animal Research Center. 
This study lasted for a total of 50 days. 24 female rats were divided into four groups of six animals each. 

Group I (Control): Nothing has been done in this group. 
Group II (Ethanol): 20% ethanol application has made. 
Group III (10% FC): 10% FC reinforced pellet feed has given. 
Group IV (10% FC + 20% ethanol): The rats received 20% ethanol water and 10% FC 
supplemented feed. 

The animals accilimatized at 20 ± 2 ◦C in a 12h daily light/dark cycles. Animals food and tap water were 
available ad libitium. This study procedures were approved by The Ethic Committee of the Van Yuzuncu 
Yİl University. 
Chemicals 
Thiobarbituric acid, butylated hydroxytoluene, trichloroacetic acid, ethylenediaminetetraacetic acid, 
reduced glutathione, metphosphoric acid, DTNB, Tris, CDNB, GSSG, Nicotinamide adenine dinucleotide 
phosphate, Potassium dihydrogen phosphate and sodium chloride oftechnical grade used in this study 
were obtained by Sigma Chemical Company, St. Louis, MO, USA. Reagents for antioxidant enzymes 
analysis were purchased from Randox Laboratories Ltd. 
Preparation of tissues supernatant 
At the end of the study, rats were anesthetized with 10% ketamine and sacrificed.The lungs and muscle 
tissues were removed washed in physiological saline(0.9% NaCl), and then kept at −78 ◦C until the day of 
the analysis.500 mg of tissue was weighed on a digital scale (Chyo Jl-180) and 5 mL of cold buffer was 
added. It was homogenized in an ultrasonic homogenizer for 3-5 minutes. The homogenate was 
centrifuged at 9500 rpm in a refrigerated centrifuge for 30 minutes at + 4 ° C supernatants from lung and 
muscle tissue were prepared for analysis. 
Determination of biochemical parameters 
MDA in tissues is measured by entering a colored form with TBA [31]. GSH,reaction of sulfhydryl groups 
with DTNB in the fluid obtained from GSH using phosphate buffer in tissue supernatants was measured 
by the formation of the resulting yellow color. [32]. GST was found by following conjugation with 
glutathione at 340 nm with CDNB [33]. The GR was made according to the method applied by Calberg and 
Mannevrik [34].GPx catalyzes the reduction of cumene hydroperoxide in the presence of GSH, and the 
enzyme activity is determined by the absorbance change at 340 nm [35].The tissues SOD activity was 
measured using the method described by McCord ve Fridovich [36]. The activity of CAT enzyme was 
determined by spectrophotometric method based on the consumption of H2O2 at 37 ° C at 240 nm [37]. 
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Statistical analysis 
Mean and standard deviation (X ± SD), according to standard methods using Minitab packet program; The 
difference between the group averages was calculated using the One Way ANOVA-Tukey test and level atp 
≤ 0.05.were considered statistically significant. 
 
RESULTS 
The body weight obtained from the rats during the experiment is given in Figure 1. 

 
a: Significantly different from the beginning. 

Figure 1.Weight gain in rats during the experiment (Mean). 

 
Following the exposure of experimental groups, the effects of ethanol and the FC-supplemented diet on 
lung and muscle index and antioxidative constituents were evaluated as ADS constituents and MDA 
content of lung and muscle tissues samples from control and treated rats. Although Table 1 shows that 
there is a significant increase in the MDA content of the ethanol group relative to the control group, the 
tissue MDA content in the 10% FC + 20% ethanol group (p ≤ 0.05) are significantly reduced compared to 
the 20% ethanol group (p ≤ 0.05).That is, it can be said that fig is good against lipid peroxidation which is 
caused by oxidative stress.Ethanol caused fluctuations in the components of the antioxidant defense 
system at a level of the oxidative stress condition in rats (Table 1). When we looked at the levels of CAT 
and SOD in lung tissue, it was determined that10% FC + 20% Ethanol group was statistically significant 
decrease compared to control. Muscle tissue, it was found that there was a statistically significant 
decrease with respect to CAT level 20% Ethanol and 10% FC group and there was a statistically 
significant increase in 10% FC + 20% Ethanol group compared to. Furthermore, when we compared the 
rats with the control and the 20% ethanol group,  there was a fluctuation in the comparisons of GPx, GST, 
SOD and ADS components.In other words, since ethanol may be the source of oxidative stress in rats, it 
may cause certain fluctuations in antioxidant defense systems, but a full improvement effect can have not 
determined even though the dried fig supplemented could have been a positive effect on. (Table 1 and 
Figure 2). 

Table 1.Detection of MDA and ADS components in rat tissue of experimental groups (Mean ± SD). 

 
GROUPS 

Parameters Tissues Control 20% Ethanol 10% Fig 10% Fig +20% Ethanol 

CAT (U/ml) 
Lung 51,18±7,63 39,83±7,32 40,67±6,38 39,27±7,87a 

Muscle 15,91±5,40 14,70±4,11 13,40±2,64 13,87±2,13 

GPX (U/ml) 
Lung 45,43±2,93 45,35±2,17 45,17±1,86 42,53±3,68 

Muscle 58,54±0,51 57,84±1,37 56,80±2,31 56,77±1,61 

GR (U/ml) 
Lung 3,65±0,57 3,58±0,35 3,45±0,34 3,64±0,14 

Muscle 0,69±0,08 0,78±0,06 0,75±0,04 0,77±0,03 

GSH (mg/ml) 
Lung 23,78±3,69 21,75±2,56 26,91±5,64 25,09±3,88 

Muscle 10,10±0,84 12,42±1,69 11,14±2,58 9,31±0,61b 

GST (U/ml) 
Lung 2,08±0,46 2,34±0,32 2,27±0,23 2,54±0,43 

Muscle 1,65±0,25 1,13±0,22a 1,11±0,14a 2,07±0,49b 

MDA (nmol/ml) 
Lung 222,14±30,43 295,85±5,92a 232,83±29,07b 246,75±35,49b 

Muscle 29,23±5,38 46,07±6,59a 8,10±2,89ab 25,91±11,74b 

SOD (U/ml) 
Lung 2019,27±128,75 1809,77±138,25 1805,53±121,22 1695,19±285,77a 

Muscle 2000,56±48,91 2087,72±54,28a 2118,19±49,16a 1977,47±51,71b 
a: The difference according to the control group is statistically significant (p<0.05). 
b: The difference according to the %20 ethanol group is statistically significant (p<0.05). 
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a: The difference according to the control group is statistically significant (p<0.05). 
b: The difference according to the %20 ethanol group is statistically significant (p<0.05). 
 

Figure 2. Detection of MDA and antioxidant enzyme activityin experimental group(Mean ± SD). 
 

DISCUSSION 
Excessive ethanol application to animals is designed to determine physiological changes and blood 
alcohol levels comparable to human binge drinking[38,39,40].In experimental models, both acute and 
chronic ethanol treatments were applied to determine various aspects of oxidative stress induced by 
ethanol. The consequence of ethanol metabolism is increased ROS sources, such as xanthine 
oxidase,cytochrome p450 and NADPH oxidase; these reactions can lead to lipid peroxidation and can be 
demonstrated by MDA prediction. [41,42]. 
Studies have shown that consumption of ethanol leads to free radical formation and increases oxidative 
stress and lipid peroxidation [31,43-48, 49]. The increase in oxidative stress due to ethanol consumption 
is thought to be caused by ethanol metabolism [40]. After depletion of some xenobiotics, lipid 
peroxidation is elevated and then dismutation can be converted to reactive OH after the production of 
superoxide, which again produces singlet oxygen and H2O2. Radicals such as oxygen and OH have the 
potential to initiate free radical chain reactions of lipid peroxidation.The presence of OH radicals in the 
tissues can initiate lipid peroxidation [53], and MDA is a major oxidation product of polyunsaturated fatty 
acids. Morever, increased levels of MDA in the tissue are considered to be indicative of lipid 
peroxidation[50]. In our study, we observed that there was a significant increase in MDA level due to 
ethanol consumption but there was no significant increase or decrease in SOD, GR, GPx, GST and GSH 
levels.However, in the FC-consuming groups, it was observed that the MDA level was lowered but not the 
expected positive effect on other parameters (Table 1). The effects on the dry figs MDA and ADS 
parameters are not fully understood at this time. Likewise, increased oxidative stress due to ethanol 
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consumption may have led to changes in the activities of antioxidant defense systems and MDA levels in 
tissues.  
Figs are rich in antioxidant substances [12,13,51,52,53] only contribute both to make or become better 
human health and to the property of the fruit,  because they are highly affected by the sensory properties 
such as color, flavor and bitterness and shrinkage [58, 59]. The health characteristics of the figs have led 
to several investigations on polyphenol content and antioxidant activity [12,17,51,53,54, 55, 56] and their 
functional properties.When the total antioxidant activity (TAA)  of fig was found to be in both the skin and 
the meat, it was found that it contributed to the total antioxidant activity such as flavonoids and vitamins 
in fruit and vegetables because it contained hydrophilic (H-TAA) and lipophilic compounds[57]. 
As shown in Table 1, this study has shown that FC may have a therapeutic role on lipid peroxidation in 
rats. This is our observation that, as a result of in vivo FC supplementation, the MDA concentration in 
tissues was different from the concentration of the ethanol-exposed group. According to the results of the 
study we conducted, the concentration of MDA in the tissues of the rats in the ethanol treated group 
increased statistically, but MDA components in the FC-reinforced group decreased statistically compared 
to the ethanol group. At present, the effects of Ethanol and FC reinforcement on rats are not fully 
understood. However, increased ROS factor due to ethonol consumption may have resulted in increased 
MDA concentration in tissues [58, 59].Therefore, consumption of foods that can help the antioxidant 
defense system to cope with parameters that increase oxidative stress such as ethanol may accelerate the 
adaptation of organisms. As a result, since ethanol may be the source of oxidative stress in rats, it may 
cause certain fluctuations in antioxidant defense systems, but a full improvement effect can have not 
determined even though the dried fig supplemented could have been a positive effect on. 
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