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INTRODUCTION 

 

     Toxicity is the capacity of a substance to cause destructive consequences for a 

solitary cell, a group of cells, an organ system, or the whole body. Numerous chemical 

compounds found in the environment are harmful and require exact identification of 

their potential risks to both human and animal health. CCl4 is a widely utilized 

chemical dissolvable in different industrial procedures. Among different chemical 

substances that harm the liver, CCl4 is observed to be the most hepatotoxic (Assayed et 

al., 2010). In animal cells, the metabolism of CCl4 initiates reactive oxygen species 

(ROS) development through trichloromethyl (CCl3) radical and chloride (Cl) by means 

of the cytochrome P-450 enzyme system (Adewole et al., 2007). In the presence of 

oxygen, CCl3 free radical further combines with cellular lipids and proteins to form a 
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           Saffron (Crocus sativus L.) has been extensively exploited 

in folk medicine for the treatment of a number of ailments. Free 

radicals propagation has been implicated in carbon tetrachloride 

(CCl4)-induced toxicity, which is involved in lipid peroxidation 

(LPO). The present study was planned to evaluate the efficacy of 

saffron on CCl4-induced injuries in some organs of rats. Thirty 

male albino rats were used in the current study and divided into 

three groups; control, CCl4 group (0.5 ml/kg body wt.) and CCl4 

+ saffron (20 mg/kg body wt.).  Specimens from livers, kidneys 

and lungs were taken for biochemical and histopathological 

studies. The results showed that the activities of superoxide 

dismutase (SOD) and catalase (CAT), in addition to the 

concentration of glutathione (GSH) were decreased while 

malondialdehyde (MDA) level was increased after CCl4 

administration. Also, different morphological changes and 

marked expression of Bax protein were detected. Treatment with 

saffron extract was effectively alleviated the alterations in the 

biochemical markers and morphological structure of liver, 

kidney and lung. The present study confirms the restoration of 

normalcy and accredits the ameliorative role of saffron against 

CCl4-induced toxicity. 
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trichloromethylperoxyl radical, which may attack lipids on the membrane of 

endoplasmic reticulum faster than CCl3 free radical. Thus, lipid peroxidation, the 

destruction of Ca2+ homeostasis, and finally cell death can elicit by 

trichloromethylperoxyl free radical (Recknagel et al., 1989). One of the main causes of 

CCl4-induced liver injury is lipid peroxidation by its free radical derivatives. It has 

been hypothesized that one of the principal causes of oxidative stress is the destruction 

of the cells by lipid peroxidation (Recknagel et al., 1989). Also, induction of renal 

dysfunction through the pathogenesis of CCl4 may be due to the functional case of 

liver or may develop independently to a hepatic case (Rincón et al., 1999). El-

Shorbagy ( 2017) found that administration of CCl4 induced alteration in the 

histological architecture of kidney tissues, down-regulated mRNA expression of Bcl-2 

gene and reduced the concentrations of some antioxidant enzymes. Ganie et al. (2011) 

showed that CCl4 caused a marked increase in the levels of thiobarbituric acid reactive 

substances (TBARS) in kidney and lung tissue homogenates whereas the levels of 

Glutathione (GSH), Superoxide dismutase (SOD), Glutathione reductase (GR), 

glutathione peroxidase (GPx) and glutathione-S-transferase (GST) levels were reduced. 

In addition, Mizuguchi et al. (2006) reported that CCl4 exposure has been exhibited to 

cause damage to the lungs.  

          So many plant species are being used to treat or inhibit the progress of diseases. 

Saffron, Crocus sativus, is identified as Zaa'fran and used in the production of Arabic c

offee as an essential spice agent. Saffron has been widely utilized as a flavor and 

nourishment colorant because of its color and taste (Winterhalter and Straubinger, 

2000). Saffron has numerous chemical constituent including crocin-1, picrocrocin, 

starry, vitamins, Bl and B2, fixed oils, carotenoids, colchicine, quercitin, proteins, wax 

and mucilage (Tarantilis et al., 1995). Safran has appeared to have many properties 

in popular medicine, such as antispasmodic, eupeptic anticatarrhal, nerve soothing, 

carminative, diaphoretic, expectorant, stimulant, stomachic and aphrodisiac 

(Moghaddasi, 2010). Modern investigations demonstrated that saffron extracts have 

numerous therapeutic activities including hypolipemic, anti-inflammatory, anti-

oxidant, anti-diabetic and anti-carcinogenic (Mohajeri et al., 2011). Also, the saffron 

extract was found to have a hepatoprotective impact (Iranshahi et al., 2011). Saffron 

and its derivatives have so many flavonoids and anthocyanin compounds. Flavonoids 

can inhibit the fatty acids enzymatic peroxidation and have free radical scavenging 

property. Therefore, it possesses the potency to act as an antioxidant agent. 

Crocin has antioxidant properties and there is a great amount of it in the stigma of

 saffron. Crocin and crocetin are carotenoid glycosides and soluble in ethanol and 

water. It was proposed that the effectiveness of saffron stigmas in healing liver 

damages induced by CCl4 is due to these glycosides. It is well known that the 

protective effect of saffron has a significant correlation with its antioxidant activities 

(Chen et al., 2008; Lin and Huang, 2000).  

         Based on the above-mentioned literatures, the present study was planned to 

investigate the possible protective effects of saffron as an antioxidant against CCl4-

induced oxidative stress in the liver, kidney and lung of rats. 

 

MATERIALS AND METHODS 

 

Preparation of Saffron Extract: 
          Saffron, the dried stigmas of Crocus sativus flower were obtained from the local 

market, Aswan, Egypt. In 100 ml of distilled water, one gram of saffron was soaked. 

After 2 hours it was homogenized in the same distilled water, stirred for 1 hour and 
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filtered.  The residue was re-extracted with fresh distilled water. This aqueous extract 

was lyophilized and stored for further use at 4°C (Premkumar et al., 2003). 

Chemicals: 

           Carbon tetrachloride (CAS no. 0.025mol) was obtained from El-Gomhorya 

Pharmaceutical Company, Cairo, Egypt. Chemicals for biochemical analysis were 

obtained from Biodiagnostic Co., Cairo, Egypt. All other chemicals were commercially 

available of the highest purity.    

Animals and Experimental Design: 
Thirty adult male albino rats (4 months old) weighing 120–140g were 

purchased from the Animal House, The Egyptian Co. for Vaccines Production at 

Helwan. The rats were housed in well-ventilated cages at 25±3°C under daylight and 

healthy condition. Diet and fresh water were supplied ad-libitum. The animal ethical 

committee of Aswan University, Egypt in accordance with the guide for the care and 

use of laboratory animals approved conservation of animals and experimental 

procedures. After one week of adaptation, rats were divided into 3 main groups (10 rats 

each): 

-The first group was served as a control group and received distilled water.   

-The second group was administered intraperitoneally with 0.5 ml/kg body wt. of  

 CCl4 diluted in liquid olive oil (1:1) twice a week for four weeks (Eidi et al., 2012).  

-The third group was given CCL4 followed by oral administration with saffron extract 

at a dose of 20 mg/kg body wt., daily for four weeks (Sakr et al., 2014). Twenty four 

hours after the end of the experiment, animals were sacrificed and dissected to evaluate 

the biochemical and histopathological alterations. 

Biochemical Studies:  

             Portions of the selected organs (liver, kidney and lung) were frozen at -80°C to 

determine the oxidized lipids (LPO) as indicated by malondialdehyde (MDA) levels, 

CAT, SOD activities and GSH concentration in all groups. MDA level was assayed 

according to (Ohkawa et al., 1979), CAT activity was analysis by the method of Aebi 

(1983), the activity of SOD was estimated according to (Paoletti and Mocali, 1990) and 

GSH concentration was determined by the method of Maral et al. (1977). 

Histological Study:  

After scarification, specimen from the liver, kidney and lung were taken from 

the three groups. They were fixed in 10% neutral formalin buffer, embedded in 

paraffin, cut at 5 microns and prepared for the Harrisʹs hematoxylin and eosin stain, 

(Gabe, 1976). Microscopic fields in all examined sections were randomly selected and 

magnified using high-power light microscope (Olympus BX43F Tokyo163-0914 

Japan). Image analysis was done using a personal computer, camera software 

(Olympus DP74 Tokyo 163-0914 Japan) and an optical microscope. 

Bax Immunohistochemistry: 

     Five microns thick, paraffin sections were floated onto coated slides (Sigma). 

Slides were deparaffinized with xylene and dehydrated in graded series of ethanol. 

Endogenous peroxidase was quenched with 3%H2O2: Methanol (1:1) for 30 min at 

room temperature. Staining required boiling in 10 mM citrate buffer, pH 6.0 for 20 min 

followed by cooling at room temperature for 20 min. Sections were rinsed in 

Phosphate Buffer Saline (PBS) and then blocked with 6% horse serum and 4% Bovine 

Serum Albumin (BSA) in PBS for 1h at room temperature. Primary antibody was mice 

polyclonal anti-Bax (1:150; Santa Cruz Biotechnology). It was diluted in 1% horse 

serum and 4% BSA in PBS and left one hour at room temperature. Sections were 

washed twice for 5 min in PBS. Immune-histochemical staining was performed using 

an avidin-biotin-peroxidase complex (ABC). Bax antibody location was determined 
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with the addition of 3,3´-Diaminobenzidine (DAB) chromogen (Dako Denmark): 3% 

H2O2 for 3 min and washing with water stopped color development. Sections were 

counterstained with hematoxylin, dehydrated and mounted in Canada balsam (DPX, 

Poole, UK). As the negative control, non-specific mice and goat IgG was used instead 

of the primary antibody. 

Statistical Analysis: 
Results were expressed as means ± SD. Statistical differences were analyzed 

using a one-way analysis of variance (ANOVA) followed by the Student-Newman-

Keuls t-test. Statistical significance was accepted at p<0.05. 

 

RESULTS  

 

 Biochemical Results:  

The quantitative data of MDA, SOD, CAT and GSH in the liver, kidney and 

lung tissues are summarized in Table 1. The results confirmed that MDA level was 

increased in the liver, kidney and lung tissues of CCl4-administered rats. Statistically, 

the increase was highly significant (P<0.01) in the liver and significant (P<0.05) in 

both kidney and lung versus to those of the control group. Also, CCl4 administration 

was significantly inhibited (P< 0.05) the activities of both SOD and CAT while it was 

highly significant decreased (P< 0.01) the concentration of GSH in the studied organs. 

Marked reduction in the level of MDA in the liver, kidney and lung was detected when 

saffron gave to CCl4-administered group. Statistically, this reduction was highly 

significant (P< 0.01) in the liver and significant (P< 0.05) in both kidney and lung. 

Also, saffron treatment stimulated the activities of SOD and CAT and increased the 

concentration of GSH in the liver, kidney and lung tissues. The statistical analysis of 

this data revealed that the stimulation of SOD and CAT activities was significant (P< 

0.05) while the increment of GSH concentration was highly significant (P< 0.01).  

 

Table 1. The effects of saffron extract on peroxidation and tissue antioxidants level in    

                carbon tetrachloride induced tissue toxicity. 

 
Values are means ± S. D. of 10 animals in each group. ** highly significant (P< 0.01), * significant 

(P<0.05). 
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Histopathological Examination: 

Microscopic examination to the liver sections of CCl4-administered rats showed 

severe changes in the liver architecture (Figs. 1b, c) in comparing with the control 

group (Fig. 1a). The administration of CCl4 induced several alterations as centrilobular 

necrosis, congested and dilated blood vessels, vacuolated hepatocytes with pyknotic 

nuclei and portal area with invading infiltrative inflammatory cells (Figs.1b, c). Saffron 

treatment to the rats administered with CCl4 kept nearly the normal appearance of liver 

tissue and the majority of alterations caused by CCl4 were disappeared (Fig.1d).   

The examination of kidney sections of CCl4-administered rats showed marked 

deleterious morphological changes (Figs. 2b, c) versus those of the control group (Fig. 

2a). The changes include varying distinct glomerular and tubular degeneration forms; 

glomerular atrophy with dilatation of Bowmanʼs space and some tubular lumina 

contained a considerable amount of debris and some renal tubular cells underwent 

necrotic changes (Fig. 2b, c). Comparing with CCl4 group, the kidneys of saffron-

treated rats preserved normal morphology and appear with normal architecture nearly 

like those of controls (Fig. 2d). 

Administration of CCl4 to the rat induced different changes in the morphology 

of the lungs (Figs 3b, c) comparing with those of controls (Fig. 3a).  The changes 

include loss of normal alveolar architecture and deterioration of lung tissues 

accompanied by intense inflammatory infiltrates, some debris, intra-alveolar 

hemorrhage, prominent disorganized thickening of the alveolar septa and collapse of 

the alveolar space (Figs. 3b, c). Co-treatment with saffron to CCl4-treated rats showed 

well-preserved lung parenchyma with normal alveoli and normal bronchioles (Fig. 3d).  

Immunohistochemical Investigation: 

Sections of the control group of the liver (Fig. 4a), kidney (Fig.5a) and lung 

(Fig. 6a) showed weak stain of proapoptotic Bax protein. Contrarily, sections of the 

liver (Fig. 4b), kidney (Fig.5b) and lung (Fig. 6b) of rats administered with CCl4 

exhibited marked staining of proapoptotic Bax protein comparing with control 

sections.  Co-treatment with saffron resulted in negative and/or slight staining of Bax 

in the liver (Fig. 4c), kidney (Fig.5c) and lung (Fig. 6c) and tissues appear nearly like 

those of controls. 
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Fig.1. Sections of liver from the control and experimental groups. (a): Control rats 

showing the normal hepatocytes (h) arranged in cords around the central vein 

(CV), sinusoidal space (s) contain Kupffer cells (arrowhead). (b, c): CCl4-given 

group showing vacuolated hepatocytes with pyknotic nuclei (thin arrows), 

necrosis (thick arrow), congested blood vessels (stars), infiltrative inflammatory 

cells (arrowhead), and degenerated hepatocytes fused together forming 

eosinophilic syncytial masses (sm). (d): Saffron+CCl4 group showing the 

normal appearance of the hepatocytes (h), blood sinusoids (S) and central vein 

(CV). Scale bar =50 µm, H&E stain. 
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Fig.2. T.S. of the kidney from the control and experimental groups. (a): Control rat 

showing normal Malpighian corpuscles (M) and renal tubules; distal (DT) and 

proximal (PT) convoluted tubules. (b, c): CCl4 -rat showing atrophy of 

glomeruli (AG) with dilated Bowmanʼs space (S), pyknotic nuclei (arrowhead), 

necrosis of tubular cells (thick arrow), debris present in some tubular lumina 
(thin arrows), inflammatory cells infiltration in the interstitium (double head 

arrow) and hemorrhage interstitium (h). (d): Saffron+CCl4 rat displaying a 

nearly normal appearance of renal structure; Malpighian corpuscles (M) and 

renal tubules; distal (DT) and proximal (PT) convoluted tubules. Note: the 

Bowman's space (S) is somewhat dilated. Scale bar = 50μm, H&E stain. 
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Fig. 3. T.S. of the lung from the control and experimental groups. (a): Control animal 

showing normal lung tissue with normal alveoli (arrow) and alveolar sacs 

(stars). (b): CCl4 given rat showing prominent disorganized thickening of the 

alveolar septa and collapse of the alveolar space (yellow square), infiltration of 

inflammatory cells (arrowhead), some debris (thin arrow), epithelium damage 

(thick arrow), intra-alveolar hemorrhage (star). (c): Magnification of the 

previous section. (d): Saffron+CCl4 group showing the nearly normal 

appearance of the lung tissue (red square) with normal alveoli (arrow). Scale 

bar =50 µm, H&E stain. 
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Fig.4. Photomicrograph showing the expression of Pro-apoptotic Bax in the liver. 

(a): Control rat shows weak expression of Bax protein. (b): CCl4 given rat 

shows strong expression of Bax (arrow). (c): Saffron+CCl4 rat shows slight 

immune-staining of Bax (arrow) as similar as the control group. Scale bar 

=50 µm 
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Fig.5. Photomicrograph showing the expression of Pro-apoptotic Bax in the kidney. 

(a): Control rat shows negative immunostaining of Bax. (b): CCl4 

administered rat shows strong immunostaining of Bax (arrow) in the renal 

tubules (T). (c): Saffron+CCl4 shows negative staining of Bax similar to 

control group. Scale bar =50 µm 
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Fig.6. Photomicrograph showing the expression of Pro-apoptotic Bax in the lung. (a): 

Control rat shows weak immunostaining of Bax. (b): CCl4 given rat shows 

strong immunostaining of Bax (arrow). (c): Saffron+CCl4 rat displays moderate 

immunostaining of Bax (arrow). Scale bar =50 µm.  
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DISCUSSION 

 

  It is well established that CCl4 is a lipid-soluble potent agent that when bound 

to lipid and protein produces a degeneration in many tissues (Cabre et al., 2000).  It has 

been hypothesized that one of the principal causes of CCl4-induced tissue injury is lipid 

peroxidation by its free radical derivatives. This hypothesis is in the same line with the 

current study which confirms that CCl4 increased MDA level, inhibited the activities of 

SOD and CAT and decreased the concentration of GSH in the liver, kidney and lung 

tissues. It has been observed that CCl4 administration significantly increased the 

release of hepatic enzymes, destruction of cytochrome P-450, hepatocellular necrosis, 

and lipid peroxidation products such as malondialdehyde and 4-hydroxynonenol 

(Melin et al., 2000). The data obtained by Escobar et al. (1996) indicate that the loss of 

enzymatic activity can cause by enhanced free radical concentration resulting from 

oxidative stress conditions. The oxidative stress caused by CCl4 intoxication would 

lead to impairment of antioxidant enzymes; for example, SOD and CAT activities, or 

reactive intermediates formed throughout bioactivation of CCl4 may bind to those 

compounds that are responsible for their inactivation (Ahmad et al., 1987). Also, the 

liver of mice treated with CCl4 exhibited the distinct characteristics of acute liver 

disease such as increased level of GOT, GPT, lipid peroxidation, apoptosis and 

decreasing of antioxidant enzymes in the liver (Kang et al., 2013).  

The present results were consistent with the several studies that reported that 

administration of CCl4 induced a significant increase in oxidative stress and LPO of 

renal tissue (Adewole et al., 2007; Khan et al., 2009; Ogeturk et al., 2005). The 

declined activity of SOD, CAT and GSH in renal tissue of rats treated with CCl4 may 

be due to an accumulation of free radicals, which would further stimulate LPO and 

inactivation of the antioxidative enzymes.  

The main administration means of CCl4 is achieved via intratracheal inhalation. 

Although the major target organ of CCl4 toxicity is the liver, intraperitoneal injection 

of CCl4 caused diffuse alveolar damage in rat lungs. In this study, an increase of LPO, 

inhibition in the activities of both SOD and CAT and a decrease in the concentration of 

GSH in the lungs after exposure to CCl4 were recorded. Our results were supported by 

those of Khan et al. (2009) who postulated that CCl3 radical and Cl respond with 

polyunsaturated fats of lung membranes and stimulate LPO and DNA fragmentation. 

These radicals deplete activities of antioxidant enzymes such as CAT, SOD and GPx 

(Khan et al., 2010).  

At the level of tissue, carbon tetrachloride was commonly marked by its 

toxicity leading to the liver lesion and liver fibrosis (Dong et al., 2016; Huang et al., 

1998). Oxidative stress resulting from increased free radical production after CCl4 

intoxication may play an important role in the degenerative processes in the hepatic 

tissue. In the present study, we found marked changes in the liver as dilation and 

congestion of the hepatic vascularity, vacuolated hepatocytes with pyknotic nuclei, 

inflammation, and necrosis. The present results were in harmony with the opinion of 

Naji et al. (2017) who confirmed that the changes noted in hepatic cells treated with 

CCl4 are due to a cellular injury occurring by alteration in membrane permeability 

resulting from free radicals which in turn resulting from its toxicity. Also, Dong et al. 

(2018) found that microscopic examination of the CCl4-given rat sections exhibited 

fatty changes along with the increase of inflammatory collections, the loss of normal 

hepatocytes, obvious collagen deposition and fiber segmentation formation. Moreover, 

Sahreen et al. (2014) reported that CCl4 induction in rats caused DNA fragmentation 

and histopathological abnormalities. Also, Khan et al. (2012) reported that free radicals 
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result in endothelial cell damage, increased vascular permeability, progressive 

degenerative action of intracellular enzymes, metabolic disturbances and protein 

synthesis inhibition for the growth and maturation of the liver and ultimately 

hepatocyte necrosis. Moreover, the outcomes of products of peroxidation (MDA) and 

changes of structures of the endoplasmic reticulum and other membranous organelles 

leading to liver damage (Azri et al., 1992).  

Also, CCl4 administration mediated lipid peroxidation of kidney lipid 

structures, leading to subcellular damages as detected by histopathological 

demonstration. In the present study, the kidneys of CCl4-administered rats have shown 

deleterious morphological findings such as glomerular atrophy, dilatation of 

Bowmanʼs space and necrotic changes of renal tubular cells with pyknotic nuclei. 

Similar histopathological alterations were recorded by Ogeturk et al. (2005) and Khan 

et al. (2009) who observed tubular epithelial cells alterations including vacuolization, 

atrophy and finally detachment of epithelial cells, indicated tubular necrosis in kidneys 

of rats treated with CCl4.  

As well, the morphological investigations of the current study revealed 

different changes in the lungs induced by CCl4 administration. These changes were 

loss of normal alveolar architecture, intense inflammatory infiltrates, some debris, 

intra-alveolar hemorrhage, prominent disorganized thickening of the alveolar septa and 

collapse of the alveolar space.  

These observations received strong support from the findings of Sharma and 

Chauhan (2017) who elucidated that the CCl4 treated mice showed a loss of normal 

alveolar architecture, severe destruction of alveolar ducts which resulted in 

cytoplasmic vacuolization, parenchymal congestion accompanied by intense 

inflammatory infiltrates, reduced air spaces with thickened alveolar wall were 

observed. Also, Mizuguchi et al. (2006) found that CCl4-treated lung showed marked 

interstitial infiltration by inflammatory cells, and extensive thickening of interalveolar septa. 

In modern medicine, plants occupy a significant berth as raw materials for 

some important drug preparations (Khare, 2008). Rajesh and Latha (2004) showed that 

various herbal extracts could protect organs against CCl4-induced oxidative stress. In 

the present study, saffron extract treatment significantly decreased LPO level, regained 

the decreased GSH and stimulated the activities of both SOD and CAT toward normal 

values in all selected organs. These results indicate that saffron confirming its 

antioxidant role in CCl4 toxicity. This finding was in agreement with Sakr et al. (2017) 

who reported that treatment with saffron extract modulates the activities of antioxidant 

enzymes by increasing the levels of SOD and CAT and reducing the level of MDA. 

Also, Premkumar et al. (2003) observed an increase in the levels of GSH concentration 

as well as the activities of GST, GPx, CAT and SOD.  

Our result may be attributed to the finding of Wang et al. (2008) who 

mentioned that phenolic and flavonoid compounds, which are widely found as 

secondary metabolites in plants, are important due to their ability to serve as 

antioxidants. Many phenolic compounds have been reported to possess potent 

antioxidant activity, anticarcinogenic, antibacterial, antiviral and anti-inflammatory 

activities in a greater or lesser extent (Tapiero et al., 2002). Also, Bravo (1998) 

reported that the most important function of flavonoids is their antioxidant activity, as 

they have been shown to be highly effective scavengers of most types of oxidizing 

molecules, including singlet oxygen and various free radicals.  

Again, we found an improvement of the above parameters in lung tissue when 

the saffron extract was given to the CCl4-administered rats. Crocetin derivatives from 

saffron are mainly responsible for these pharmacological properties. The use of 
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crocetin in lung cancer was found to decrease LPO, glutathione metabolizing enzymes 

and also revert the histopathological changes relevant to tumor incidence proving it to 

be a potential anti-tumor agent (Nair et al., 1991; Negbi, 2003). 

Interestingly, our results showed that at the level of tissue, saffron extract 

treatment to CCl4- administered rats retrieved their organs architecture toward normal 

appearance. This finding was in agreement with Iranshahi et al. (2011) who revealed 

that the aqueous and ethanolic extracts of saffron displayed hepatoprotective effects 

against liver injuries stimulated by CCl4 in mice. Similarly, pretreatment with saffron 

extract only reduced DNA damage in liver, lung, kidney, and spleen (Hosseinzadeh 

and Sadeghnia, 2007). Also, Asadi et al. (2014) and Sakr et al. (2014) reported that 

saffron extract ameliorates the testicular damage, sperm count and abnormalities 

induced by sodium valproate and cadmium in albino rats.  

Moreover, our results showed that saffron extract treatment to CCl4-given rats 

leads to approximately normal kidney structure and appear like those of controls. This 

finding was in the same line with Sakr et al. (2017) who reported that there was a 

marked improvement of the histological structure of the kidney of mice bearing solid 

tumors treated with saffron. Also, Bahmani et al. (2014) reported that the 

histopathological examination of the kidney and liver tissue sections of newborn mice 

which their mothers received different doses of saffron showed no pathological 

changes. In addition, Ajami et al. (2010) documented that saffron extract can reduce 

gentamicin-induced nephrotoxicity and preserve renal function and histology. 

Also, our results revealed that saffron treatment preserved lung parenchyma 

without inflammatory cells infiltration. These observations are confirmed by Saxena et 

al. (1984) who reported that the anti-inflammatory efficiency of saffron is certainly 

related to its strong antioxidant and radical scavenging virtues which seem to chiefly 

attribute to crocetin and crocins derivatives. Also, Crocus sativa L. compounds derived 

from stigmas, and petals of saffron were reported to exhibit antioxidant, antigenotoxic 

and important anti-inflammatory activities. In addition, Ma et al. (1998) confirmed that 

the anti-inflammatory responses might also result from the saffron content of 

flavonoids, tannins, anthocyanins, alkaloids and saponins.  

Finally, we evaluated the effect of CCl4 on cellular apoptosis. In our study, the 

expression levels of Bax were investigated by the immunohistochemical stain. These 

results showed that the administration of CCl4 increased Bax expression in all studied 

organs and this change in expression could be reversed by saffron treatment. These 

findings reinforced by Wei et al. (2018) who confirmed that CCl4 increased Bax and 

down-regulated Bcl-2 expression. Several properties of crocin derivative such as 

antiapoptotic properties counteracting membrane lipid peroxidation and caspase 3-

activation, while increasing GSH levels enables to prevent or suppress apoptotic cell 

death (Ochiai et al., 2004).  

Conclusion 

             Thanks, Saffron extract that is able present protective activity against CCl4-

intoxicity. Therefore, it is concluded that saffron extract can be used to treat CCl4-

induced hepatic, renal and lung toxicity. The protective effect of saffron extract 

demonstrated in the present study may enhance its therapeutic benefits as a strong 

antioxidant. 
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ARABIC SUMMARY 

 

 التأثير الوقائي للزعفران ضد سمية رابع كلوريد الكربون في بعض أعضاء الفئران البيضاء

 

 2*اعتماد أحمد عوض الله – 1جمال حسن السكرى
 جامعة أسيوط  –العلوم كلية  -قسم علم الحيوان 8
 جامعة أسوان –كلية العلوم  –قسم علم الحيوان 2*

 

 

( على نطاق واسع في الطب الشعبي لعالج عدد من  Crocus sativus L الزعفران ) م استغالللقد ت            

أكسدة في  الجذور الحرة ، والتي تشاركحدث للسمية فى إنتشار مال رابع كلوريد الكربونو تسبب   األمراض.

في  عن رابع كلوريد الكربون اإلصابات الناجمةعالج  تم التخطيط لهذه الدراسة لتقييم فعالية الزعفران في الدهون.

تم تقسيمها إلى و قد ذكور الفئران البيضاء فأرا من تم استخدام ثالثين ، في الدراسة الحالية  بعض أجهزة الفئران.

مجموعة ، و مل / كغ وزن الجسم(  5) رابع كلوريد الكربونو مجموعة  ،المجموعة الضابطة  ثالث مجموعات ؛

تم أخذ عينات من الكبد  ملغ / كغ وزن الجسم(. 02مل / كغ وزن الجسم.( + الزعفران ) 5) رابع كلوريد الكربون

لة سوبر بإزا أوضحت النتائج أن النشاطات الخاصة . ونسيجية كيميائية حيوية دراسات والكلى والرئتين إلجراء

تم  ( قد انخفضت بينماGSH( ، باإلضافة إلى تركيز الجلوتاثيون )CAT( والكاتاالز )SOD أكسيد ديسموتاز )

التغيرات  تم الكشف عن أيضا ، . رابع كلوريد الكربونبالمعالجة ( بعد MDA)مالون دا ألدهيد  زيادة مستوى

بشكل فعال  تخفف مستخلص الزعفرانالمعالجة ب  . Bax البروتين ملحوظ منالالمورفولوجية المختلفة والتعبير 

 استعادة على الدراسة هذه تؤكد .والرئة والكلى للكبد المورفولوجية والبنية البيوكيميائية العالمات فيتغيرات ال

  .رابع كلوريد الكربونيسببها  التي السمية ضد للزعفران التحسينى الدور أجازتو الطبيعية الحياة

 

 

 

 

 

 

 

 

 

 

 

  

 


