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 This animal experimental study was conducted to evaluate the effects of fig and olive 
oil chronic administration for 16 weeks on serum total cholesterol [TC] and liver 
ultrastructure in rat model of hyperlipidemia in order to be a substitute for medical 
drugs. This study was conducted on 40 adult male Wister Albino rats, their age ranged 
from 3 to 4 weeks, and their weights range from 100 to 170 grams. The rats were 
divided into equal 4 groups [10 rats each].The first group [negative control] fed on a 
regular meal and drink ordinary tap water; the second group [positive control] fed on 
high cholesterol meal [15g/100g body weight] for 16 weeks; third group [high 
cholesterol fed treated with Statin drug] fed on high cholesterol diet [15g/100g body 
weight] and treated orally with Statin drug [0.3 mg /100g] for 16 weeks and fourth 
group [high cholesterol fed and treatment with figs and olive oil] fed on high 
cholesterol diet [15g/100g body weight] and treated orally with 2 ml/kg of drenched fig 
[2 ml/kg] then olive oil via [2 ml/kg] for 16 weeks. After 16 weeks, the animals were 
sacrifice. Serum TC were analysed at 0, 4, 8, 12 and 16 weeks and liver ultra-structure 
was examined at end of 16 weeks. Results showed significant improvement in serum 
TC levels and recovery of liver architecture in rats cholesterol fed rats treated with 
mixture of figs and olive oil compared to high cholesterol diet rats group. Meanwhile, 
the liver ultrastructure was affected in rats group treated with Statin drug. In conclusion, 
this research recommends staying away from the medical drug whenever possible, 
because of their side effects and refers to Qur’an and Sunnah of Prophet Mohamed 
[PBUH] to take the mixture of both figs and olive oil in treatment of hyperlipidemia. 
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INTRODUCTION 

 
 Diet rich in saturated and polyunsaturated fatty acids is one of the most important causes of the 
atherosclerosis and vascular disease [1] . The over use of calories will cause the production of large amounts of 
non-regular cholesterol quantities by the liver [2]. There are two types of cholesterol: the bad and the good; the 
bad is called low density lipoprotein [LDLC], that carries cholesterol to heart and blood vessels causing 
narrowing of the blood vessels. The good type is called high density pipoportein [HDLC], that removs 
cholesterol from the cells and transports it to the liver to get rid of it [3]. 
 Atrovastatin drug is commonly used to treat high cholesterol level in Saudi Arabia [4]. Many cases of liver 
cell failure resulting from the use of Statins had been recorded by the Food and Drug Administration [FDA] 
between 1987, 2001 [5]. Others reported that long term usage of statins increase risk of nerve damage [6], 
incidence of diabetes [7] and disturbed liver enzymes [8]. 
 God had swear by both figs and olive oil and God only swear by something great. Also in the prophet’s 
Mohamed Sunnah [PBUH] many medications including lots of herbs, plants and oils were mention as 
mediations for many diseases. People had become aware about herbal medicine significant and tremendous 
benefits. Fig [Ficus Carica L] has many benefits, previous studies reported that dried fig fruits significantly 
reduce blood cholesterol [9] and improve diabetes mellitus [10]. Olive oil is a natural source of oleic acid 
[monounsaturated fatty acid] that can be used for the control of plasma and LDLC as a valid alternative to 
polyunsaturated fatty acids. It is noteworthy that olive oil usage have no side effects or complications [11]. 
A monounsaturated-rich diet results in a less atherogenic lipid profile than either polyunsaturated- or saturated-
rich diets in women [12]. Investigators had examined the influence of diets high in oleic acid on lipid and 
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lipoprotein levels in comparison with other types of fat; they found a hypocholesterolemic effect similar to that 
of conventional hypolipidemic diets with no effect on HDLC levels [13-16]. Nigella sativa oil contains 
conjugated linoleic acid [18:2], thymoquinone, nigellone  [dithymoquinone], melanthin, nigilline, damascenine, 
and trans-anethole [17]. Admistration of diet containing Nigella sativa [30 mg/kg body weight] for 20 weeks 
helped to elevate plasma levels of HDLC and lower LDLC in rats [18].  
 The aim of this experimental study was to evaluate the effects of oral administration of fig and olive oil 
mixture as well as effects of statin drug for 16 weeks on serum total cholesterol and liver ultrastructure of 
hyperlipidemic rat model in order to use fig and olive oil substitute for anti-hyperlipidemic medical drugs. 
 

MATERIALS AND METHODS 
 
Chemicals: 
 Cholesterol was obtained from “Technogen”, Cairo, Egypt. It was crashed and mixed with a saturated 
animal fat [1.5g of cholesterol + 6g of the sheep’s tail fat]. The Turkish dried figs [Ficus Carica L] were bought 
from the local perfumery centers in Jeddah; they were prepared on daily basis according to [19] and preserved at 
room temperature. Extra virgin olive oil was obtained from a market in Jeddah city. Statin drug was obtained 
from pharmacy nahdi in Jeddah, Saudi Arabia. 
 
Animals: 
 Forty adult male Wister Albino rats were used in this experimental study. Their age ranged between 3-4 
weeks and their weights ranged from 100-150 grams. The rats obtained under a suitable laboratory conditions 
from the King Fahd Medical Research Center at King Abdul-Aziz University, Jeddah, Saudi Arabia. The rats 
were housed in an environmentally controlled room in clean, properly ventilated cages, 3-4 rats in each cage at 
22–25°C, relative humidity at [60± 10%]  and with a 12-h light cycle [05:00–17:00 h]. Diets and tap water were 
provided ad libitum. During the experiment period, care and treatment of rats were in compliance with the 
Guide for the Care and Use of Laboratory Animals and local institutional guidelines. 
 
Experimental Design: 
 After 1-week acclimation, these rats were divided into equal 4 groups [10 rats each]. First group, the 
negative control group had free access to a normal diet and drinking ordinary tap water. Second group, the 
positive control group was fed on high cholesterol diet at dose 15g/100g of the total body weight according to 
[20] for 16 weeks. Third group, the hyperlipidemic treated with Statin drug group was treated with Statin drug 
[0.3 mg /100 g] via stomach feeding tube for 16 weeks. Fourth group, the hyperlipidemic treated with drenched 
fig [2 ml/kg] then olive oil [2 ml/kg] orally for 16 weeks through stomach tube. At the end of the experiments, 
the animals were sacrifice by neck dislocation. 
 
Biochemical studies: 
 Blood was obtained at different weeks from retro-orbital vein plexus into plain tubes. After the bloods were 
put at room temperature for 1 h, serum was separated by centrifugation at 1500 g for 15 min., then the clear, 
non-hemolyzed supernatant quickly removed and storage at – 20°C till used. The levels of serum total 
cholesterol was measured by enzymatic methods [Roche, USA] with an automatic analyzer [7170, Hitachi, 
Japan].  
 
Histological studies: 
 Immediately at the end of the experiments, rats sacrificed by cervical dislocation and the liver was dissected 
and fixed in 10% neutral-buffered formalin, and then processed for paraffin sections. Sections [5 um thick] were 
stained with Hematoxylin and Eosin for light microscopic analysis [21]. For electron microscopy, specimens  
from the liver was fixed in 5% cold glutaraldehye for at least 24 hours and the sections [1mm thick] were 
processed and photographed [22, 23]. 
 
Data analysis: 
 Statistical analysis was made using SPSS software version 20. Serum total cholesterol level was expressed 
as mean +/- standard deviation. Comparison between the experimental groups was made using oneWay 
ANOVA test. A P value less than 0.05 was considered significance.  
 

RESULTS AND DISCUSSION 
 
Biochemical and statistical studies: 
 Table [1] showed serum levels of total cholesterol in different groups during different weeks. It is obvious, 
that there is a persistence of high cholesterol level in cholesterol group. In hyperlipidemic group treated with fig 
and olive oil, serum TC was significantly decreased to normal level at the 4th and 16 weeks, meanwile, TC 
levels in Statin group decreased to normal level at 16 week only. These results indicated that use of fig and olive 
oil mixture is effective in lowering high TC serum level in hyperlipidemic rats. In this respect, [24]reported 
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increase in TC levels in rats after adminstration of high fat diet. [25] reported that the treatment using olive oil 
was effective in lowering cholesterol levels in human. Figs also reported to lower total cholesterol levels in rats 
[9, 10, 26].   

 
The microscopic diagnosis of the liver sections: 
 In this study, light microscopic examination of liver sections in the negative control group of rats shows that 
the liver tissue is made of nested hepatic lobulous that are not separated by a stroma. The portal areas are in the 
corners of the lobulous and contained hepatic artery, portal vein and bile duct padded with a cuboidal epithelium 
[27]. The liver cells are organized in form of tapes around the central veins [28]. The hepatocytes represent the 
functional and the synthetic fabric unit for the liver tissue and it is organized in the form of plats and its 
thickness is often one cell, which extended from the central vein and not separated by blood sinusoids. These 
cells contain a large and central spherical nuclei [Figs-  1,2,3]. This is consistent with the study of [28] on the 
natural form of the liver tissue. Meanwhile, the electron microscopic examination showed the natural form of 
the kuppfer cells, endothelial cells of the blood sinusoids and Ito cells. The hepatic cell contains a nucleus that is 
central with a spherical shape or nuclei. The hepatic cells are characterized with a large size where the 
heterogeneous chromatin is spread around them along the inner membrane of the nuclear envelope and it also 
appears around the non-homogenized chromatin. The hepatic cell contains in its cytoplasm mitochondria, rough 
and smooth endoplasmic reticulum, Golgi complexes and other organelles [Figs.13, 14]. The same structure was 
reported previously by [29]. 
 Light microscopic examination of liver sections in the cholesterol treated group shows acute dialtion of the 
portal areas as a result of connective tissue decomposition around it and blood vessels aneurysm. It is clear, that 
there is a red blood cells recession and deformation, acute fat infiltration inside the liver cells, bile ducts 
epansion and epithelial lining proliferation that led to increase in the number of bile ducts in the portal areas. 
There is a lipid droplets inside the blood sinusoids and a notable shape and size difference of some nuclei in a 
form of karyolysis, pyknosis and karyrrhexis [Figs. 4, 5, 6]. In this respect, [30] reported that high fat diet 
feeding in mice increased hepatic damage with obviously hepatic necrosis. Further examination of hepatic lipid 
accumulation status with Oil red O staining and triglyceride level assay revealed that high fat diet feeding 
feeding significantly induced hepatic lipid accumulation compared to control group. In this study, electron 
microscopic examination showed that the hepatic cells surrounded the blood sinusoid contained different sizes 
of lipid droplets. There was also the deformation, gaped, damage and decreased in number of the mitochondria, 
increase in rough endoplasmic reticulum numbers. There was also a notable necrosis in liver cells and atrophy 
of their nuclei, which contains a different shapes and sizes of the lipid droplets. In addition to, a liposome 
appearance and a deformation of Desi space [Figures 15, 16]. [31] reported that in case of damage of hepatic 
cells and the occurrence of external damages, there were rough endoplasmic reticulum reproduction. [32] 
reported that increase in the rough endoplasmic reticulum occured to compensate missing proteins that occurs as 
a result of exposure to cell disorder, such as an increase in fat level. [33] reported that changes that occur in the 
mitochondria are as amplification or atrophy, the presence of voids and gaps inside them are indicators of 
cellular damage that led to a loss of mitochondrial functionality. This loss or the breakdown can happen due to 
the defect of its functional membranes. 
 In this experrimental study, the livers of hypercholestermic animals treated with Statin drug show 
improvement in some areas where there is a regularity of hepatic parenchyma in forms of strand lines separated 
with a clear blood sinusoids; while other areas show histopathological changes in the form of acute dilation and 
inflammation in the portal areas represented in cellular inflammatory infiltration gathering with a blood vessels 
congestion, nuclei demormity and decompoosition and congestion in blood sinusoids [Figs. 7, 8, 9]. The 
inflation in kuppfer cells was due to their defensive role against poisoning and bleeding, where they eat the 
decaying red blood cells. It is clear from the foregoing that despite the restoration of the hepatic tissue of the 
relative and natural structure, compared to the infected sectors, there was an acute hepatitis presented in the 
cellular inflammatory infiltration in the portal areas, nuclei atrophy and bile ducts proliferation. All of these 
changes were due to the use of Statin drug. Horsman and his colleagues [1990] [34] reported that simvastatin 
admistration to guinea pig led to   hepatocellular necrosis accompanied in some animals by a biliary duct 
proliferation. Electron microscopic examination of the liver in this study has showed degeneration in cytoplasm 
and cellular necrosis for some hepatic cells, an expansion in the blood sinusoids and a gathering of big and small 
lipid droplets, a cytoplasmic damaged of cells around the central veins with atrophy and necrosis in nucleus 
[Figs. 17, 18]. In, [20] had pointed to a grave histological damage in liver as a result of taking Statin drug. Other 
studies had showed that the treatment using the Statin had many side effects that may lead to an acute hepatic 
cell in long term [35, 36, 37]. 
 In this study, the infected liver of the hypercholestermic animals that is treated with the mixture of fig and 
olive oil for 16 weeks has showed a notable improvement compared with hyperlipidemic and treated Statin 
groups. There was a restoration of natural organized structure of hepatic tissue and shapes inside the hepatic 
lobulous, decrease in the vascular disorder severity in the portal areas in most sectors of dilation, congestion and 
bile ducts proliferation. The fatty vacuoles disappeared from the liver cells and it was possible to clearly 
recognize the blood sinusoids and Kuppfer cells [Figs 10, 11, 12]. Electron microscopic examination of the 
hepatic tissue sectors had shown that the hepatic cells were normal and made of either a nucleus or binuclei and 
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that Kuppfer cells had regained their normal shape inside blood sinusoids, in addition to the appearance of the 
hepatic organelles in normal forms [Figs. 19, 20]. Due to the paucity of the researches about both figs and olive 
oil together, our attention have been focused and implied on their impact on lowering or reducing the total 
cholesterol according to what is stated in the Holy Koran. 
 In previous investigations, hepatoprotective effects of leaf extracts of other species of Ficus were examined. 
Mandal et al. showed that an oral dose of 400 mg/kg of Ficus hispida methanolic leaf extract exhibited a 
significant protective effect against paracetamol-induced hepatotoxicity in rats [38]. The hepatoprotective 
activity of Ficus racemosa leaf extract on liver damage caused by carbon tetrachloride in rats was comparable to 
standard liver tonic [39]. In another study, carried out by Krishna Mohan et al., the protective effect of 
methanolic leaves extract of Ficus carica was reported at a dose of 500 mg/kg [40]. 
 The previous studies showed that virgin olive oil in look during ethanol treatment in rats resulted in a higher 
antioxidant activity and inhibited toxicity to the liver, as monitor by the reduction of transaminases levels and 
hepatic lipid peroxidation [41]. Moreover, in nonalcoholic fatty liver disease, exposure of murine or human 
hepatocytes to monounsaturated fatty acid resulted in lipid accumulation without changes in cell viability while 
cell incubation with saturated fatty acids significantly decreased cell viability and increased caspase activation 
and apoptosis [42]. Nevertheless, evidences had accumulated on the beneficial properties of minor through 
highly bioactive components of olive oil [43]. According to what was mentioned before  and comparing to the 
treatment with Statin drug, It is clear from this experimental study; that the treatment with both fig and olive oil 
had proved their significant and positive impact on the hepatic tissue and the notable effectiveness to reduce the 
total cholesterol, which causes the increase of lipid droplets in the hepatic cells.  
 
The research recommends the following: 
 Highlighting the scientific references of both figs and olive oil in the Holy Qoran and the Sunnah, 
mentioning  they are both a miracle from God;  where He combined them in a great swear and that these 
scientific signs where clear and simply given from hundreds of years ago to the benefits of human sciences. All 
of these signs and their  miraculous impact and effectiveness, it is just a way for “Daawah” which is a direct and 
explicit call or invitation to believe in God’s presence. 
 Raising the nutritional awareness between the members of the community about the importance of taking 
both figs and olive oil to reduce the total cholesterol, like what the prophet Mohamed was doing. Pointing to 
their limited harmful side effects including their low cost comparing to the other medical drugs used in this 
field. 
 That the research is still available for further test and studies. 
 
Table 1: Comparison of serum levels of total cholesterol in in different studied groups of rats in different weeks versus control. 

Groups 
Treatment weeks 

Control group Hyperlipidemic group Statin treated group 
Fig and olive oil treated 

group 

Week [0] 1.52±0.04 1.48±0.05 1.49±0.03 1.54±0.05 

  P =0.081 P =0.132 P =0.243 

Weeks [4] 1.55±0.16 1.99±0.23 1.72±0.11 1.56±0.08 

  P =0.0001 P =0.031 P =0.824 

Weeks [8] 1.50±0.18 3.32±0.42 3.14±0.33 3.19±0.29 

  P =0.0001 P =0.0001 P =0.0001 

Week [12] 1.52±0.09 3.82±0.13 2.64±0.28 2.33±0.22 

  P =0.0001 P =0.0001 P =0.0001 

Weeks [16] 1.57±0.13 3.95±0.06 1.70±0.38 1.69±0.20 

  P =0.0001 P =0.235 P =0.364 

Data are expresses as mean +/- SD. P: significance of 0.05 using  OneWay Anova test.  

 

 
 
Fig. 1:  In negative control group, the organization of the hepatic cells tapes [arrow] around the blood sinusoids 

[S], appearance of the hepatic cell with bilateral nuclei containing many central and circular nucleus 
[N] that contains either a nucleus or nuclei [Nu].The Kuppfer cells have  unordered  form of the nuclei, 
are lying inside the blood sinusoid [400×]  [H&E]. 

Fig. 2:  In negative control group, the central veins [CV] padded with squamous  epithelium [Arrow-head]. 
         The hepatic cells are organized in tapes [arrow] around blood sinasoids [S] [H&E]  [400×]. 
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Fig. 3:  In negative control group, the portal areas [circle] contain a bile duct [BD], portal vein [PV], portal 
artery  [Par]. There are notable organization of the hepatic cells taps [arrow] around the portal area 
separated with blood sinusoids[S] [H&E] [400×]. 

 

                                   
 

Fig. 4:  In positive controlled group with high cholesterol, an acute infiltration of hepatic cells [HC] with small 

cytoplasmic vesicles [arrow] that gathered in big droplets [Arrow-head] around the nucleus [N], a 

notable gathering of lipid droplets inside the blood sinusoids [S] [H&E] [400×]. 

Fig. 5:  In positive controlled group with high cholesterol, notable gathering of big lipid droplets in the hepatic 

sector [arrow], a steady necrosis [arrow-head] of the hepatic cells [HC] and a liquid infiltration in the 

blood sinusoids [S] [H&E] [400×]. 

Fig. 6:  In positive controlled group with high cholesterol, a notable gathering of big lipid droplets in the hepatic 

sector of the group with high cholesterol [arrow], significant necrosis [arrow-head] of the hepatic cells 

[HC] near portal areas, congestion in the portal vein [PV] and a steady increase in bile ducts [BD] 

[H&E] [400×]. 

 
 

Fig. 7: In group with high cholesterol and treated with Statin drug, a steady cytoplasmic crash [arrow-head], 

      cellular necrosis [arrow] for some hepatic cells and an expansion of blood sinusoids [S] [H&E] [400×]. 

Fig. 8:   In group with high cholesterol and treated with Statin drug, a gathering of big and small lipid droplets 

[arrow], a cytoplasmic crash of the cells around the central veins [CV] with atrophy and necrosis of 

some nuclei [big arrow] [H&E] [400×]. 

Fig. 9:  In group with high cholesterol and treated with Statin drug, organization of the hepatic cells [HC] 

around increased number of bile ducts. A notable expansion of hepatic artery in portal areas [PA], with 

an infiltration of liquids inside them [arrow] [H&E] [400×]. 

 

 
 

Fig. 10:   In group with high cholesterol and treated with figs and olive oil, the natural form of the hepatic cells 

tapes [HC] around the blood sinusoids [S], the appearance of Kuppfer cells [K] in its natural form 

inside the blood sinusoids, there appearance of the hepatic cells with nuclei [arrow] [H&E] [400×] 
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Fig. 11:   In group with high cholesterol and treated with figs and olive oil, the natural order of the hepatic cells 

form in tapes around the central vein [CV]and the appearance of the hepatic cells with nuclei [H&E] 

[400×]. 

Fig. 12:   In group with high cholesterol and treated with figs and olive oil, the natural form of the portal area 

which contains the Bile duct and in which the portal artery and portal vein appears normal. An 

increase in the bilateral nuclei [arrow] and the appearance of Kuppfer cells inside the blood sinusoids 

[S] [H&E] [400×]. 

 

     
 
Fig. 13:  In negative control group, the hepatic Cells [HC] with central, circular and bilateral nuclei [N] which 

contains nucleus [Nu], the presence of Kuppfer cells [K] and endothelial cells inside the blood 
sinusoids [S] [5600×]. 

Fig. 14:  In negative control group, part of the hepatic cell with a nucleus [N] and a nuclei [Nu], surrounded by 
rough endoplasmic reticulum [arrow] which is appears in a good formation and surrounds the oval or 
circular mitochondria [M], blood sinusoid [S] that contains a phagocyte [Ma] and endothelial cells 
[E] and one red blood corpuscles [5600×]. 

 

 
 
Fig. 15:  In positive control group with high cholesterol, two hepatic cells [HC]; the right one shows a inflation 

in the nucleus [N] and the non-active heterogeneous chromatin condensation [He], this nucleus is 
surrounded by big lipid droplets [Ld], a proliferation in rough endoplasmic reticulum [RER], a 
mitochondria with low electron density, the deformation of Golgi apperatus object [Go].The left cell 
shows a nucleus atrophy and necrosis [py], an RER reduction [arrow] that surrounds the mitochondria, 
the mitochondria atrophy [M], deformation of the bile ductules between the two cells [Arrow-head] 
[14000×]. 

Fig. 16:  In positive control group with high cholesterol, different shapes and sizes of lipid droplets [Ld] around 
the nucleus [N] in the cytoplasm, a notable proliferation in both the smooth endoplasmic reticulum 
[arrow] and rough endoplasmic reticulum [RER] and appearance of the mitochondria [5600×].   

 

 
 
Fig. 17:  In group with high cholesterol and treated with Statin drug, a hepatic cell with nuclei; one of them is 

inflated [N] and the other with an atrophy [Arrow-head], a proliferation in the smooth endoplasmic 
reticulum [SER], an increase of electron density in the mitochondria [M] with a decomposition of the 
microvilli of Desi space [arrow] [11000×] 

Fig. 18:  In group with high cholesterol and treated with statin drug, an amplified part of hepatic cell and 
decomposition of the mitochondria [M], proliferation in smooth endoplasmic reticulum [SER], crash 
and fragmentation of rough endoplasmic reticulum [RER], increase in free ribosomes [r], a part of 
the nucleus was detected [N] [44000×]. 
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Fig. 19:   In group with high cholesterol and treated with figs and olive oil, a normal hepatic cells [Hc] with 

either a normal nucleus or nuclei [N], a blood sinusoid [S] with Kuppfer cells [K] inside it  [5600×]. 
Fig. 20:   In group with high cholesterol and treated with figs and olive oil, the normal appearance of nucleus 

[N], rough endoplasmic reticulum [RER], smooth endoplasmic reticulum [arrow] and mitochondria 
[M] [18000×]. 
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