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ABSTRACT 

Background: Cyclophosphamide (CP) is one of the chemotherapeutic and 

immunosuppressive agents. It has multiple toxic effects, particularly hepatotoxicity. 

Ecballium elaterium (EE) plant is found in the Mediterranean counties.  It has been used as a 

traditional medicine. Objectives: This work aimed to evaluate the ameliorative effect of EE 

fruit juice on hepatotoxicity induced by CP in rats. Material and methods: 28 male rats were 

divided into equal 4 groups: control group, EE group (0.2 mL/kg orally for 10 days), CP 

group (2 doses of 150 mg/kg intraperitoneally in the first 2 days), and EE plus CP group. 

Biochemical analysis for serum levels of aspartate aminotransferase (AST), alanine 

aminotransferase (ALT), alkaline phosphatase (ALP), total bilirubin and albumin were carried 

out. Hepatic oxidant/antioxidant markers; glutathione (GSH), glutathione reductase (GR), 

superoxide dismutase (SOD), catalase (CAT), and lipid peroxidation product; 

malondialdehyde (MDA) in addition to pro-inflammatory mediators; tumor necrosis factor-α 

(TNF- α), interleukin (IL-1β) and IL-6 were evaluated. Histopathological examination of the 

liver was investigated. Results: Serum liver enzymes and total bilirubin were significantly 

increased with a decrease in albumin in the CP treated group compared to control group. CP 

induced depletion of oxidative stress defensive pathways with increased MDA levels. The 

examined pro-inflammatory mediators were significantly elevated as compared to control 

group with disruption of hepatic histopathology. All these hepatic disturbances were 

ameliorated by administration of EE fruit juice with CP. Conclusion: Administration of EE 

fruit juice ameliorates the hepatotoxicity induced by CP through its antioxidant and anti-

inflammatory activity. 

Keywords: Cyclophosphamide, Ecballium elaterium, hepatotoxicity, oxidative stress, 

anti-inflammatory. 

INTRODUCTION 

Cyclophosphamide (CP) is a 

commonly used chemotherapeutic drug 

having anticancer properties and used for 

treatment of leukemia, lymphomas, 

multiple myeloma, in addition to solid 

tumors (Emadi et al., 2009). In addition, it 
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has a role in the treatment of autoimmune 

diseases and cases of organ transplantation 

as an immunosuppressive agent (Ge et al., 

2018). However, the clinical side effects of 

CP limit its therapeutic use (Nair et al., 

2016). One of the common adverse effects 

of cyclophosphamide is hepatotoxicity, as 

it leads to changes in the normal 

architecture of the liver and changes in 

hepatic function markers (Lixin et al., 

2019).  

Cyclophosphamide undergoes 

metabolic activation within the liver cells 

by hepatic cytochrome p450 producing the 

reactive metabolites phosphoramide 

mustard and acrolein which leads to free 

radicals production (Zarei and 

Shivanandappa, 2013). Physiological and 

biochemical disturbances have been 

reported following cyclophosphamide 

exposure due to oxidative stress (Ghosh et 

al., 2002). Excess free radicals lead to 

injury to different cell structures, including 

proteins and nucleic acids, in addition to 

lipid peroxidation (Chabra et al., 2014).  

Ecballium elaterium (EE) is one of the 

cucurbitaceous family. It is known as a 

squirting cucumber. It is abundant in North 

Africa and South- West Europe and the 

Mediterranean countries (Greige-Gerges 

et al., 2007). It grows in Egypt in north 

Sinai and El-Dabaa (Saker et al., 2012; El 

Naggar et al., 2015). In Jordan, it is 

founded in many places, including the 

waysides and cultured areas (Salhab, 

2013). The fruits of the plant contain black 

seeds and juice. It has been known as a 

natural remedy for the treatment of several 

diseases (Raikhlin-Eisenkraft and 

Bentur, 2000).  It has been used as a 

traditional medicine to treat rhino sinusitis 

(Uslu et al., 2006). EE also has 

antimicrobial and anticancer activities 

(Abbassi et al., 2014; Jacquot et al., 

2014).  

The current study intended to evaluate 

the potential ameliorating effect of EE fruit 

juice on hepatic histopathological and 

biochemical alterations induced by 

cyclophosphamide in rats.      

MATERIALS AND METHODS 

Cyclophosphamide was obtained as 

Endoxan® 200mg (Baxter, Germany). 

Ecballium elaterium is known as Faqos el 

hamir were collected from Tafila, Jordan. 

The fruit of EE was manually squeezed to 

collect the juice in glass jars. The juice was 

filtered twice through 0.45 µm filters. The 

obtained juice was stored in sterile tubes at 

−20º C (Yıilmaz et al., 2018). 

Animals and experimental protocol 

Ten weeks old male Wistar rats 

(210±20 g) were purchased from the 

Experimental Animal Unit of Minia 

University. Animals were kept in a good 

ventilated room at 25 ± 5 and 12 h 

light/dark cycle. Rats were acclimatized 

for 10 days before starting the experiment. 

Animals had free access to standard lab 

feed and water ad libitum. The study was 

approved by the Ethical Committee of 

Faculty of Medicine, Minia University.  

The experimental rats were divided 

into four groups (7 rats each) as follows: 

Group 1: The control group that 

received normal saline orally for 10 days 

(1 ml/kg/day) (Shanmugarajan et al., 

2008). 

Group 2: EE group; rats were 

administered EE fruit juice at 0.2 mL/kg 

orally once daily for 10 days (El Naggar 

et al., 2015). 
Group 3: CP group, rats were received 

CP 150 mg/kg intraperitoneally twice, in 

the first and second days of the 

experimental period (10 days) 

(Shanmugarajan et al., 2008). 
Group 4: Rats were administered CP 

as in group 3, plus EE fruit juice as in 

group 2. 

At the end of the experiment, the 

animals were sacrificed by cervical 

dislocation under light ether anesthesia. 

Blood samples (0.5ml) were collected via 

https://www.sciencedirect.com/science/article/pii/S1878535218302260#b0005
https://www.sciencedirect.com/science/article/pii/S1878535218302260#b0135
https://www.sciencedirect.com/science/article/pii/S1878535218302260#b0135
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cardiac puncture. Samples were 

centrifuged for 10 minutes at 4,000 rpm. 

The separated serum samples were used to 

assess liver function. Immediately after 

rat’s scarification, livers were dissected 

and removed. Small hepatic samples were 

fixed in 10% formalin to be used for 

histopathological processing. 

Homogenization was done for other 

samples (10% w/v) in cold phosphate-

buffered saline (PBS) for oxidative stress 

assessment of the hepatic tissues.  

Liver injury assessment 

The following enzymes were 

measured to assess the degree of liver 

damage; Serum alanine aminotransferase 

(ALT), aspartate aminotransferase (AST) 

and alkaline phosphatase (ALP) levels 

were tested using commercially available 

kits (Biosystems, Spain). Liver function 

was assessed by measuring albumin and 

total bilirubin using Diamond Diagnostic 

kits (Egypt) according to (Webster, 1974) 

and (Suh et al., 2017) respectively. 

Measuring inflammatory cytokines 

Plasma levels of interleukin-1 beta 

(IL-1β), interleukin-6 (IL-6), and tumor 

necrosis factor alpha (TNF-α) were 

measured using enzyme-linked 

immunosorbent assay (ELISA) kits 

purchased from (Elabscience, China) 

following the manufacturer’s instructions. 

Studying oxidative stress  

The homogenized liver tissue was 

centrifuged at 9000 g for 15 min. The 

separated supernatant was used for 

oxidative stress assessment. 

Malondialdehyde (MDA), a lipid 

peroxidation marker, is commonly used as 

indicator for oxidative stress. It was 

measured using the technique of 

thiobarbituric acid reactive substance and 

measured as nmol MDA/mg protein 

(Singh et al., 2018). Glutathione (GSH) 

content in liver tissues was measured as 

nmol GSH/mg protein. It was assessed by 

dithiobis-2-nitrobenzoic acid according to 

method of Tipple and Rogers (2012).  

To analyze antioxidant defense 

enzymes activities; glutathione reductase 

(GR), superoxide dismutase (SOD) and 

catalase (CAT) were assayed.  GR activity 

was evaluated by the method of Carlberg 

and Mannervik (1975). It depends on the 

rate of oxidation of NADPH by glutathione 

disulfide. It was expressed as µmol of 

oxidized NADPH/min/mg protein.  SOD 

and CAT were assessed according to 

Prakash et al. (2015).   

Histopathological study 

The fixed paraffin samples of hepatic 

tissues were cut into 5 mm thick sections. 

The prepared slides were stained with 

hematoxylin and eosin (H&E) for light 

microscopic evaluation. A modified semi-

quantitative method of Habibi et al., 

(2015) was used to evaluate 

histopathological changes in different 

groups. Three histological changes namely; 

hepatocyte degeneration, degree of 

inflammatory cell infiltrate and interstitial 

hemorrhage, were evaluated. A scoring 

system was simply applied (0-3). Zero (0) 

for no change. One, 2, and 3 for mild, 

moderate, and severe changes respectively. 

From each examined slide, 3 non-

overlapping fields were assessed for each 

change, then the mean score for each 

histopathological parameter was 

calculated. 

Statistical analysis: 

Statistical analysis was performed 

using SPSS v.23. Results were expressed 

as mean ± standard deviation (SD).  

Comparisons between groups were made 

by one-way ANOVA test followed by 

Tukey’s post-hoc test analysis to compare 

between individual groups. For statistical 
analysis of histological examination; 
Mann-Whitney U test with Bonferroni 
correction was done.  A P value <0.05 was 

considered significant. 
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RESULTS 

Table (1) illustrates the effect of EE 

fruit juice on liver function of CP-treated 

group. CP-induced liver damage 

manifested by significant elevation of 

AST, ALT, and ALP. EE juice 

significantly reduced these 3 enzymes 

concentrations. However, it was still 

significantly higher than its levels in the 

control group. Moreover, there was 

significant increase of serum level of total 

bilirubin with decreased serum albumin in 

CP treated group compared to control 

group. EE fruit juice induced marked 

improvement of the liver function in the 

form of increased serum albumen and 

reduced total bilirubin in comparing with 

their concentrations in CP-treated rats. 

To test the anti-inflammatory effects 

of EE fruit juice, TNF-α, IL-1β, and IL-6 

serum cytokines were assayed. In rats 

received CP, there was a marked increase 

in the serum levels of TNF-α, IL-1β, and 

IL-6. EE fruit juice treatment in a dose of 

0.2 ml/kg in conjugation with CP 

administration restored the normal 

concentrations of these circulatory 

cytokines. TNF-α, IL-1β, and IL-6 levels 

showed insignificant changes in rats 

received EE fruit juice with CP when 

compared with their levels in the control 

group (Fig. 1). 

Studying the oxidative stress markers, 

enzymatic and non-enzymatic, showed that 

CP increased reactive oxygen species. 

There was an increase in the lipid 

peroxidation manifested by significantly 

elevated MDA level in liver tissue of rats. 

EE fruit juice succeeded significantly to 

protect the liver cells from CP-induced 

lipid peroxidation as there was a 

significant reduction in MDA level in 

hepatic tissue in rats received EE fruit juice 

plus CP. However, MDA did not return to 

its normal level. In a similar manner, 

Moreover, CP exhausted oxidative stress 

defensive pathways. GSH content and anti-

oxidative stress enzymes GR, CAT, and 

SOD were significantly decreased in rat’s 

liver received CP. EE fruit juice co-

ingestion reversed this toxic effect of CP. 

CAT and GR returned to their normal 

levels by EE fruit juice coadministration, 

while GSH content and SOD were still 

significantly higher in comparing with that 

of control rats. However, GSH and SOD 

levels were significantly improved by EE 

fruit juice (Fig. 2). 

Microscopic examination of hepatic 

tissues of rats received saline or EE fruit 

juice 0.2 ml/kg showed normal hepatic 

structure (Fig. 3). Segments from the liver 

of CP-treated animals demonstrated 

marked histological changes in the form of 

loss of normal hepatic architecture, marked 

inflammatory cells infiltrate and areas of 

hemorrhages.  There were marked 

hepatocytes vaculations, increased number 

of pyknotic nuclei and necrosis (Fig. 4). 

Fig. (5) illustrates that EE fruit juice 

restored mostly the normal structure of the 

hepatic tissue when administered with CP. 

CP plus EE fruit juice treated group 

showed a lesser degree of inflammatory 

cell infiltrate, minimal hemorrhage, and 

decreased hepatocyte vaculations.   

Table (2) demonstrated the results of 

the histopathological assessment of the 

hepatic tissue of diverse groups using the 

semiquantitative method. The results of 

this method go in line with the ordinary 

histopathological examination. CP-induced 

significant pathological changes regarding 

the 3 examined parameters. However, EE 

fruit juice congestion with CP significantly 

improved these pathological changes. 
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Table (1): Effect of Ecballium elaterium (EE) and Cyclophosphamide (CP) on liver 

function parameters of rats (mean ± SD) 

                 Groups 
Parameters                   

Control  EE group CP group EE+CP group 

AST (U/L) 43.2±3.1 45.6±4.7 82.7±6.1* 52.8±6.7*# 

ALT (U/L) 28.6±3.8 24.1±3.2 62.6±8.2* 43.2±5.0*# 

ALP (U/L) 33.8±4.1 31.2±4.4 56.6±7.1* 39.5±6.2*# 

Albumin (mg/dl) 4.34±0.90 4.12±0.7 2.76±0.61* 3.56±0.72*# 

Total bilirubin 
(mg/dl) 

0.82±0.08 0.91±0.07 2.31±0.15* 1.25±0.17*# 

SD: Standard deviation 

AST: Aspartate aminotransferase 

ALT: Alanine aminotransferase 

ALP: Alkaline phosphatase 

EE group: rats treated with 0.2 ml/kg EE fruit juice orally for 10 days. CP group: rats 

treated with CP, 150 mg/kg intraperitoneally for 2 doses. CP + EE group: rats treated 

with both EE fruit juice and CP with similar doses as in EE and CP groups. * 

Significant in comparing with the control group. 
#
 Significant in comparing with CP 

group. P < 0.05. 
 

 

 

 

 

 

 

 

 

 

 

Fig. (1): Effect of Ecballium elaterium (EE) and Cyclophosphamide (CP) on serum 

inflammatory cytokines. EE group: rats treated with 0.2 ml/kg EE fruit juice orally for 10 

days. CP group: rats treated with CP150 mg/kg intraperitoneally for 2 doses. CP + EE 

group: rats treated with both EE fruit juice and CP with similar doses as in EE and CP 

groups. TNF-α: tumor necrosis factor alpha, IL-1B: interleukin-1 beta. IL-6: interleukin-

6.  Data were expressed as mean ±SD. * significant in comparing with the control group. 

# Significant in comparing with CP group. P < 0.05. 
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Fig. (2): shows the effect of Ecballium elaterium (EE) and Cyclophosphamide (CP) on the 

oxidative system of rat liver. EE group: rats treated with 0.2ml/kg EE fruit juice orally 

for 10 days. CP group: rats treated with CP150 mg/kg intraperitoneally for 2 doses. 

CP+EE group: rats treated with both EE fruit juice and CP with similar doses as in EE 

and CP groups. MDA: malondialdehyde. GSH: glutathione content. GR: glutathione 

reductase. SOD: superoxide dismutase. CAT: catalase. Data were expressed as mean 

±SD. * Significant in comparing with the control group. # Significant in comparing with 

CP group. P < 0.05. 

 

 

Fig. (3): Photomicrograph of groups that received saline (A) or Ecballium elaterium (B) 

showed normal hepatic structure. CV: central vein (H&E, X400). 
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Fig. (4): Cyclophosphamide treated group showed A) loss of normal hepatic architecture, 

marked inflammatory cells infiltrate (arrows) and areas of hemorrhages (circles). B) 

areas of cellular infiltrates. C) hepatocytes vaculations (black arrow), pyknotic nuclei 

(red arrow) and necrosis (blue arrow). (H&E, A, B, C, X200, X400, X400). 

 

 

Fig. (5): Ecballium elaterium  plus Cyclophosphamide- treated group showed restored 

normal hepatic architecture with a lesser degree of inflammatory cell infiltrate 

(black arrow), minimal hemorrhage (red arrow), and minimal vaculations (blue 

arrow) (H&E, X400). 
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Table (2): Effect of Ecballium elaterium (EE) and Cyclophosphamide (CP) on 

histopathological changes of liver of rats (mean ± SD). EE group: rats treated 

with 0.2 ml/kg EE fruit juice orally for 10 days. CP group: rats treated with CP, 

150 mg/kg intraperitoneally for 2 doses. EE + CP group: rats treated with both 

EE fruit juice and CP with similar doses as in EE and CP groups. Data were 

expressed as mean ± SD. Score coding: 0, 1, 2, and 3 for no, mild, moderate, and 

server changes. 
*
 Significant in comparing with the control group. 

# 
Significant in 

comparing with CP group. Significant at P < 0.05.  

 

   
Groups 

Pathological changes                    

Control EE group CP group EE+CP 

group 

Hepatocyte degeneration 0±0.62 0±0.62 2±0.85* 1±0.71*# 

Inflammatory cells 

infiltrate 
0±0.43 0±0.43 3±0.56* 1±0.51*# 

Interstitial hemorrhage  0±0.22 0±0.31 3±0.21* 1±0.34*# 

SD: Standard deviation 

 

ISCUSSIOND 

Cyclophosphamide is one of the 

effective drugs for treatment of different 

types of neoplasms and autoimmune 

diseases. It is widely used nowadays for 

different diseases (Moutsopoulos et al., 

2018; Phillips et al., 2019). However, the 

severe adverse effects and tissue injury 

induced by CP make a giant obstacle in its 

use (Eichhorst et al., 2016). One of these 

severe adverse effects of 

Cyclophosphamide that could restrict its 

usage is hepatotoxicity (Selvakumar et 

al., 2006). There are a wide range of 

natural and synthetic substances that have 

been studied to counteract the toxic effects 

of CP (Khedret et al., 2015; El-Kholy et 

al., 2017). Ecballium elaterium is a 

Mediterranean plant that is used in folk and 

non-folk medicine for numerous medical 

situations (Okur et al., 2014; Arslan et 

al., 2016). There are few data regarding the 

protective effect of EE on hepatotoxicity 

induced by drugs and toxic agents. Two 

studies have been used animal model for 

studying the potential role of EE fruit juice 

as a protective agent against paracetamol 

and CCl4 hepatotoxicity (Elmhdwi et al., 

2014; El Naggar et al., 2015). So, the 

current study was planned to assess the 

attenuating effect of EE fruit juice on 

hepatotoxicity induced by 

cyclophosphamide in rats.  

In the present study, administration of 

CP to rats led to an elevation of the serum 

levels of hepatic biomarkers, AST, ALT 

and ALP in addition to increased serum 

level of total bilirubin and decreased 

albumin; indicating hepatic dysfunction 

and damage induced by CP. The increased 

serum levels of AST, ALT and ALP are 

indicators of hepatocellular damage 

(Kumar et al., 2005). Determination of 

albumin and bilirubin levels are important 

indicators of hepatic function evaluation 

(Tothova et al., 2016). So, the changes in 

their levels are pointers of hepatic 

dysfunction following CP exposure. These 
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results are in line with several previous 

studies (Basu et al., 2015; Fouad et al., 

2016; Ali, 2018). In the present study, 

authors found that administration of EE 

fruit juice led to attenuation of these 

changes by decreasing the elevated hepatic 

enzymes. This ameliorating effect may be 

due that EE juice stabilizes cell membrane 

preventing leakage of these enzymes 

intracellular. Moreover, EE fruit juice 

improved liver function which reflected on 

increased serum albumin and declined total 

bilirubin. These results agree with the same 

findings of Elmhdwi et al. (2014) And El 

Naggar et al. (2015).  

Previous studies reported that 

oxidative stress is one of the key 

explanations of hepatotoxicity induced by 

CP (Zarei and Shivanandappa, 2013; 

Fouad et al., 2016). CP leads to 

production of two reactive metabolites; 

phosphoramide mustard and acrolein 

through activation by cytochrome p450. 

Acrolein metabolite leads to reactive 

oxygen species generation (Liu et al., 

2012). In our current study CP 

administration to rats, induced reduction in 

the activity of the antioxidant enzymes; 

SOD, CAT and GR in addition to GSH. 

There was an increase in lipid peroxidation 

marker MDA in liver tissues which 

indicates occurrence of oxidative stress. 

The significant reduction of the non-

enzymatic antioxidant GSH and enzymatic 

antioxidants SOD, CAT and GR in hepatic 

tissues of rats may be due to conjugation of 

CP and its metabolites to SH groups (Basu 

et al., 2015). Administration of EE fruit 

juice counteracted the oxidative stress 

effect of CP. MAD, GSH, GR, SOD, and 

CAT in hepatic tissues of rats received 

both CP and EE have significantly changed 

from its levels in rats treated with CP 

alone. It is worthy to mention that GR and 

CAT were restored to its levels in control 

rats. MAD, GSH, and SOD levels were 

significantly changed from their levels in 

rats received CP but they did not return to 

their normal concentration (its levels 

remained significantly differ from that of 

control rats). Our results agreed with other 

previous studies that reported antioxidant 

activity of EE (Elmhdwi et al., 2014; 

Felhi et al., 2017). 

Moreover, CP treatment induced 

elevation of the pro-inflammatory 

cytokine’s TNF-α, IL-1β and IL-6 in serum 

of rats, which indicates increased 

inflammatory response. This result 

coincides with other previous studies 

(Korkmaz  et al., 2007; Hamsa and 

Kuttan, 2012). The supplementation of EE 

fruit juice significantly decreased the 

hepatic expression of the pro-inflammatory 

cytokines; TNF-α, IL-1β and IL-

6, indicating its important ameliorating 

role against CP induced inflammatory 

response in the liver. This result supports 

other previous studies that has been 

reported the anti-inflammatory effect of EE 

(Yesilada et al., 1989).  

Histopathological examination of rat 

liver of different groups goes in line with 

biochemical changes of the examined 

animals. CP treated rats showed hepatic 

vaculations, necrosis, cellular infiltration 

and interstitial hemorrhage. These 

structural changes of the hepatic tissue 

were alleviated by the use of the EE juice 

with only mild changes. This protective 

effect of EE on liver cells was also, proved 

against paracetamol and carbon 

tetrachloride (Elmhdwi et al., 2014; El 

Naggar et al., 2015). 

It is reported that EE has a strong anti-

inflammatory effect in various tissues. This 

anti-inflammatory action is due to its 

abundance of flavonoids and tannins (Felhi 

et al., 2017). Flavonoids are known to 

have anti-inflammatory action (Nile et al., 

2018). The antioxidant ability of EE could 

be presumably related to the phenolic 

compounds. Phenolics have potent 

antioxidant properties by acting as electron 

donors that fight free radicals (Nile et al., 

2018). In addition, flavonoids and tannins 

have antioxidant activities (Halliwell et 
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al., 1995). In this study, EE fruit juice 

restored the examined cytokines to their 

normal levels as that of the normal group. 

However, EE failed to do so with all the 

tested antioxidant markers (GR and CAT 

returned to their normal levels and MDA, 

GSH, and SOD remained high than that of 

control rats). These results may indicate 

that EE have a more potent anti-

inflammatory effect than its antioxidant 

properties. 

 

CONCLUSION 

We concluded that Ecballium 

elaterium fruit juice ameliorates the 

detrimental effects of hepatotoxicity 

induced by Cyclophosphamide  through its 

anti-inflammatory and antioxidant effects. 

RECOMMENDATIONS 

- Further studies about the 

hepatoprotective effects of Ecballium 

elaterium are recommended. 

- Ecballium elaterium fruit juice may 

have a valuable protective effect against 

hepatotoxicity induced by CP in the 

clinical practice. 
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 الملخص العربي

 سمية السيكلوفوسفاميد علىضد كسدة لتهاب والأثمرة القثاء البري المضادة للاعصارة  خواص

 الكبد في الفئران

أسامة عبدالعزيز حسن
*
وميلاد جاد بولس 

*#
 

مصر - جامعة المنيا -كلية الطب  - قسم الطب الشرعى والسموم الاكلينيكية
*
, شعبة الطب طب الباطنىقسم الو 

الأردن -جامعة مؤتة  -كلية الطب - والسموم الاكلينيكيةالشرعى 
 #
  

وخاصة وله آثار سامة متعددة عقار السيكلوفوسفاميد هو أحد الأدوية المستخدمة فى العلاج الكيميائى والمثبط للمناعة 

هذه  استهدفت عبي.ش القثاء البري هو نبات يوجد فى دول البحر المتوسط وتم استخدامه كعلاج .على الكبد السميالتأثير 

 على سمية الكبد الناجمة عن استخدام عقار السيكلوفوسفاميد القثاء البري نبات رةلعصارة ثم الملطف الدراسة تقييم التأثير

المجموعة  يهمتساوية ومجموعات  أربع إلى سيمهمتم تق من الفئران 28 وقد أجريت هذه الدراسة على .فى الفئران

 عن طريق الفم(. /كجم مل 0.2القثاء البري ) نباتثمرة عطاءها عصارة إم مجموعة القثاء البري التي تالضابطة و

 (.عن طريق الحقن البريتونى جرعتين /كجم مجم150) عقار السيكلوفوسفاميدب حقنها تمالتي  السيكلوفوسفاميد ومجموعة

الأسبرتات نزيمات الكبد إلمستويات  كيميائيةالتحاليل ال إجراء . تممع القثاء البري ومجموعة السيكلوفوسفاميد

 .والألبومين والبليروبين الكلي ALP))( والألكالين فوسفاتيز ALT( والألانين أمينوترانسفيريز )ASTأمينوترانسفيريز )ِ

 (,GR)ريداكتيز  الجلوتاثيون (,GSH) وهم الجلوتاثيون في الكبد ادة للأكسدةكما تم تقييم معدلات المواد المؤكسدة والمض

 . بالإضافة إلى تقييم((MDAالدهون؛ مالوندايالدهايد  وبيروكسيد (CAT) كاتاليز (,SOD) سوبر أكسيد ديسميوتيز

كما تم  (.L-61) 6-نترلوكينوالإ (L-1β1) نترلوكين بيتاوالإ( TNF-α) عامل نخر الورم ألفاوهي دلالات الالتهابات 

نزيمات الكبد والبليروبين إمستويات  ذات دلالة إحصائية في زيادةحدوث أظهرت النتائج  وقد للكبد. نسيجيجراء فحص إ

عند مقارنتها بالمجموعة  ها السيكلوفوسفاميدؤعطاإتم  التيالمجموعة  يمستوى الألبومين ف فيمع انخفاض  يالكل

الضابطة. علاوة على ذلك فإن إعطاء السيكلوفوسفاميد أدى إلى استنفاد المواد المضادة للأكسدة مع حدوث زيادة في 

عامل نخر وهي  مستوى دلالات الالتهاباتذو دلالة إحصائية في  عاارتف . أيضا حدث؛ مالوندايالدهايدبيروكسيد الدهون

عند مقارنتها بالمجموعة  ها السيكلوفوسفاميدؤعطاإتم  التيالفئران  في 6-نترلوكينوالإ 1-كين بيتانترلوالورم ألفا والإ

كل هذه التغيرات الكبدية عند استخدام  وقد حدث تحسن فى فى أنسجة الكبد.تغيرات هستوباثولوجية  مع حدوث الضابطة

 القثاء البري نبات رةعطاء عصارة ثمإ هذه الدراسة أن ونستخلص منمع السيكلوفوسفاميد. القثاء البري  نباتثمرة  عصارة

عطاء عقار السيكلوفوسفاميد من خلال تأثيره المضاد للأكسدة إسمية الكبد الناجمة عن  فيحدوث تحسن  إلىأدى 

         والالتهابات.

 

 


