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ABSTRACT 

         This study was carried out to investigate the modulating effect of Lipidium sativum (LS) seeds aqueous extract 

consumption against sodium nitrite (SN) that induced the nephrotoxicity in male rats. Rats were divided into four 

groups. Group 1 (control): without any treatment; group 2: injected with a single dose of SN (50 mg/kg body weight) 24 

h prior to decapitation intraperitoneally (i.p.); group 3: given orally 300 mg/kg body weight of LS for four weeks; group 

4: treated orally with LS for four weeks, then injected with a single dose of SN, at 24 h prior to decapitation (i.p.) with 

the same doses. The results showed that, the treatment with sodium nitrite revealed a significantly increase in the levels 

of sodium, chloride, total calcium, ionized calcium, urea, creatinine and uric acid comparing to the control group. In 

respect to serum potassium, there is a significant decrease when compared to the control group. Also, the kidney tissue 

thiobarbituric acid reactive substances (TBARS) were significantly increased. But the superoxide dismutase (SOD), 

glutathione (GSH) and Catalase (CAT) enzymes were markedly decreased. The pre-treatment with LS before the 

injection of SN improved the harmful effects of SN caused in the serum levels of the biochemical parameters tested and 

the concentrations of GSH, SOD, CAT and TBARS in the kidney tissue comparing to SN-treated rats. It could be 

concluded that Lipidium sativum seeds act as a natural substance for ameliorating the alterations in serum electrolytes, 

kidney function and oxidative damage induced by sodium nitrite in the kidney tissue. 
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1. INTRODUCTION 

Sodium nitrite is an inorganic salt, with the 

chemical formula Na NO2, is a white to slightly 

yellowish crystalline powder (Aboulgasem et al., 

2015). It is used usually for the preservation of 

sausages and cooked meat (Helal et al., 2008). The 

daily food consumption of nitrite may be higher than 

the admissible level, by the use of several types of a 

preservative food (Bilczuk et al., 1991). Distinctly 

nitrites are formed slightly by endogenous synthesis, 

although the most with the dietary origin 

(Bartholomew and Hill, 1984). Sodium nitrite has 

been reported to have harmful effects due to  

increased oxidative stress that could cause harmful 

hazards to different organs including the kidney 

(Ibrahim et al., 1999), and the liver (Abdeen et al., 

2015). 

Numerous plant extracts have antioxidant activity 

which may be a critical property to these medical 

plants associated with the treatment of several 

diseases. So, the medical plants are considered as 

important resources to ameliorate and/or prevent 

certain disorders, such as diabetes, atherosclerosis, 

hepatotoxicity and other complications (Saggu et al., 

2014). The plant seeds and leaves have been used in 

traditional medicine, as it has various biological 

effects. The garden cress (Lepidium sativum) 

belonging to Brassicaceae family is an annual herb, 

reported to have hypoglycemic, antihypertensive, 

diuretic (Jouad et al, 2001), anti-inflammatory 

(Raval et al., 2013), hepatoprotective (Al-Sheddi et 

al., 2016), antioxidant (Zia-Ul-Haq et al, 2012), and 

anti-carcinogenic activities (Maghrani et al., 2005). 

Phytochemical investigations of Lepidium sativum 

showed the presence of flavonoids, triterpens, 

benzyl isothiocyanate, tannins, alkaloids, sterols and 

glucosinolates (Sakran et al., 2014), which have 

antioxidant, anti-inflammatory, analgesic activities 

and hepatoprotective properties (Raval and 

Ravishankar, 2010). The present research describes 

the effectivness of garden cress seeds aqueous 

extract in the amelioration of sodium nitrite effects 

that induced the nephrotoxicity and oxidative 

damage in animal model. 

2. MATERIALS AND METHODS  

2.1.  Materials: 

Sodium nitrite (Na NO2) was purchased from 

sigma Aldrich, St Louis, Mo . 

The garden cress (Lepidium sativum) seeds were 

purchased from Agricultural Research Center, Giza, 

Egypt . 

All using kits were purchased from Biodiagnostic 

Company, Giza, Egypt. 

2.2. Methods: 

The solution of sodium nitrite (Na NO2) was 

prepared freshly by dissolving 5 g in 100 ml saline  
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    solution, the rats were injected  

intraperitoneally (I.P) at 50 mg/kg body weight (1 

ml dosing volume) according to Gluhcheva et al. 

(2012). 

  The garden cress seeds were washed, dried, 

crushed to powder using electric blender. The 

suspension of garden cress seeds powder were 

prepared freshly and administered to each rat orally 

by stomach tube at a dose 300 mg/kg body weight 

once daily for four weeks according to Raish et al. 

(2016 ( . 

2.3.  Animals 

  Twenty four albino rats (Rattus norvegicus) 

weighing 125–150 g were used in the experiment. 

The animals were housed in metal cages in an air 

conditioned room at 22±3°C, 55±5% humidity and 

were supplied with a standard laboratory diet and 

water ad libitum (Rogers, 1979). Rats were 

purchased from animal house colony of the National 

Research Center, Dokki, Giza, Egypt . 

2.4. Experimental design 

   Animals were divided randomly into four 

groups (n=6). The first group is rats without any 

treatment as a control. The second group; rats 

received a single dose of sodium nitrite i.p. (50 

mg/kg body weight) , 24 h prior to decapitation. The 

third group; rats received Lipidium sativum seeds 

aqueous extract orally (300 mg/kg body weight) for 

four weeks. The fourth group; rats received 

Lipidium sativum seeds aqueous extract  (300 mg/kg 

body weight) orally for four weeks and then injected 

with a single dose of sodium nitrite (50 mg/kg body 

weight) i.p. 24 h prior to decapitation. 

2.5. Sample collection 

       The animals were starved overnight for 12h 

before the blood was collected. Rats were 

anaesthetized with diethyl ether and individual blood 

samples were collected and centrifuged for 15 

minutes at 3000 rpm to separate the serum in 

sterilized vials by cervical dislocation for each rat 

for biochemical analyses. The serum was separated 

into clean tubes and kept frozen at -20°C till 

analysis. The kidney of each rat was homogenized in 

phosphate buffer solution (pH 7.4). The homogenate 

was centrifuged at 3000 rpm for 15 min and the 

supernatant was used for biochemical analysis. The 

supernatant was used for measuring the 

concentration of superoxide dismutase (SOD), 

glutathione (GSH), Catalase (CAT) and TBARS 

levels were estimated in in the homogenate of 

kidney tissue . 

 

 

 

2.6. Biochemical assays 

Serum sodium and potassium were analyzed 

according to Tietz (1987): Calcium ion was 

determined according to Faulker and Meites method 

(1982): Chloride ion was estimated using the method 

of Skoog et al. (1996): Urea and uric acid were 

analyzed according to the method described by 

Young (2001). Creatinine was determined according 

to the method of Bartels and Bohmer method (1972). 

2.7. Enzyme analysis  

The extent of lipid peroxidation was assayed by 

the measurement of thiobarbituric acid reactive 

substances (TBARS) according to Yoshioka et al. 

(1979). Superoxide dismutase (SOD) and catalase 

(CAT) activity was estimated according to Sun et al. 

(1998) and Aebi (1984), respectively. The content of 

reduced glutathione (GSH) was determined 

according to Weckbercker and Cory (1988). 

2.8. Statistical analysis 

The obtained results were statistically analyzed by 

using SPSS program, version 16 according to the 

method of Glantz (1992). Significant differences 

among groups were determined by one-way analysis 

of variance (ANOVA) followed by post hoc test 

using Duncan's multiple range tests to compare the 

level of significance between control and 

experimental groups, significance between groups 

were considered when p-value <0.05. 

3. RESULTS  

Table 1 shows the changes in sodium, 

potassium, chloride, total calcium and ionized 

calcium serum levels in all groups. The results of the 

present study revealed a significant increase in the 

serum levels of sodium, chloride, total calcium and 

ionized calcium, and a significant decrease in the 

level of potassium comparing with the control 

group. In respect to, the garden cress seeds aqueous 

extract treated group, there were a non significant 

changes in all parameters when compared to the 

control group. The treatment with the garden cress 

seeds aqueous extract before the injection with 

sodium nitrite in group four, could restore the levels 

of sodium, potassium and chloride to control value 

and to some extent ameliorate the total calcium and 

ionized calcium levels. 

Table 2  illustrates the effects of sodium nitrite, 

the garden cress seeds aqueous extract and their 

combination on the serum levels of urea, creatinine 

and uric acid in all groups. A significant increase in 

the serum levels of urea, creatinine and uric acid 

were observed in the sodium nitrite group with 

percent changes 38.7%, 28.95% and 28.6%, 

respectively from the control value. Whereas, the 

garden cress seeds aqueous extract obtained a non  
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significant changes in the values of urea, creatinine 

and uric acid comparing with the control values. When 

the rats treated with the garden cress seeds aqueous 

extract before the injection of  sodium nitrite, the 

serum levels of urea and uric acid could restore to the 

control values; but to some extent it could ameliorate 

the level of creatinine that induced by sodium nitrite.  

Table 3 shows that the daily treatment with the 

garden cress seeds aqueous extract before sodium 

nitrite injection alleveated significantly the sodium 

nitrite-induced elevations in TBARS levels in the 

kidney tissue. Also, the results of the present study 

revealed that the treatment of rats with sodium nitrite 

induced a significant decrease in antioxidant enzyme 

activities in the kidney tissue, including GSH, SOD 

and CAT, when compared to the control group.     

Whereas, the daily treatment with the garden 

cress seeds aqueous significantly ameliorated the 

alternation induced by the sodium nitrite in kidney 

antioxidant levels. 

Table 1. Effects of sodium nitrite (Na NO2), Garden cress seeds aqueous extract and their combination on the serum 

levels of sodium, potassium, chloride, total calcium and ionized calcium. 

 Control Na NO2 %D Garden cress % D Na NO2+ Garden cress %D p-value 

Sodium (mmol/L) 1.35a±0.3 1.42b±1.03 5.2 1.36a±0.73 0.74 1.34a±0.4 -0.74 * 

Potassium (mmol/L) 4.9a±0.2 3.7b±0.2 -24.5 4.8a±0.1 -2.04 4.7a±0.2 -4.1 * 

Chloride (mmol/L) 101.1a±0.6 107b±1.14 5.84 99.8a±0.9 -1.3 102.2a±0.4 1.1 * 

Total Calcium (mmol/L) 8.9a±0.21 10.5b±0.21 17.9 8.8a±0.24 -1.12 9.7c±0.2 8.99 * 

Ionized Calcium 

(mmol/L) 

3.53a±0.1 4.6b±0.11 30.31 3.58a±0.105 1.42 4.1c±0.1 16.15 * 

*Values are mean ± S.E (standard error) of six rats in each group. Different letters means in the same column not sharing a common superscript are 
significantly different ( p< 0.05) between groups. 

*% D: Percentage difference [ (Treated value – Control Value) / Control Value] x 100 according to Bennett and Briggers (2005). 

Table 2. Effects of sodium nitrite (Na No2), Garden cress seeds aqueous extract and their combination on the serum 

level of urea, creatinine and uric acid. 

 Control Na NO2 %D Garden cress % D Na NO2+ Garden cress %D p-value 

Urea (mg/dl) 27.2a±1.01 37.72b±1. 3 38.7 28.03a±0.6 3.1 27.92a±0.6 2.65 * 

Creatinine (mg/dl) 0.38a±0.01 0.49b±0.02 28.95 0.37a±0.02 -2.63 0.42c±0.01 10.53 * 

Uric acid (mg/dl) 1.4a±0.1 1.8b±0.05 28.6 1.52a±0.12 8.6 1.5a±0.1 7.14 * 

*Values are mean ± S.E. of six rats in each group. Different letters means in the same column not sharing a common superscript are significantly different  

( p< 0.05) between groups. 
*% D: Percentage difference [ (Treated value – Control Value) / Control Value] x 100 

Table 3-  Effects of sodium nitrite (Na No2), Garden cress seeds aqueous extract and their combination on  the levels 

of antioxidants TBARS, GSH, SOD and CAT, in the kidney tissues. 

 Control Na NO2 %D Garden cress % D Na NO2+ Garden cress %D p-value 

TBARS (μmol/ g wet tissue) 18.3a±0.11 31.6b±0.43 72.7 18.4a±0.2 0.5 23.6c ±0.2 28.9 * 

GSH (μg/ g wet tissue) 12.1a±0.12 9.1b±0.2 -24.8 12a±0.15 -0.83 10.2c±0.11 -15.7 * 

SOD (Unit/mg )protein 8.1a±0.11 4.2b±0.11 -48.14 8.3a±0.1 2.5 7.1c±0.11 -12.3 * 

CAT (Unit/mg protein) 19.7a±0.42 15.3b±0.2 -22.33 20.3c±0.14 3.04 18.1d±0.1 -8.12 * 

*Values are mean ± S.E. of six rats in each group. Different letters means in the same column not sharing a common superscript are significantly different  

( p< 0.05) between groups. 

*% D: Percentage difference [ (Treated value – Control Value) / Control Value] x 100 
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4.  DISCUSSION 

Sodium nitrite exists naturally in many foods, 

particularly vegetables and it is used as a preservative 

in cured meat products, fish and some types of cheese 

(Gluhcheva et al., 2012). The toxicity to humans and 

animals is documented in the overexposure to the 

nitrite (RCHAS, 2000; WHO, 2007). The kidneys are 

very sensitive to the adverse effects of chemicals, as 

they are concerned with filtering and concentrating 

different chemicals and substances that may become 

toxic at high concentration (Loh and Cohen, 2009). 

Also, the kidneys work to keep the electrolyte 

concentrations in the blood constant despite changes 

in the body. So, the electrolytes values are commonly 

used as indicators for the renal functions or 

dysfunctions. Electrolytes and minerals are involved 

in the most cellular activities and have a major role in 

the metabolism. They assume multiple functions such 

as, holding fluids in compartments of the body and 

maintaining normal acid-base balance. Sodium nitrite 

consumption has major effects on the absorption, 

elimination and serum concentrations of many 

physiologically important electrolytes and minerals, 

including sodium, potassium, chloride, total calcium 

and ionized calcium. Electrolytes disturbance may 

lead to severe and even life-threatening metabolic 

abnormalities (Reddy et al., 2018) .  

The present study investigated the protective 

effects of  Lipidium sativum seeds aqueous extract 

administration against the nephrotoxicity induced by 

sodium nitrite (NaNO2) in male rats. The results 

revealed that, when Lipidium sativum seeds aqueous 

extract given with sodium nitrite induced a decrease in 

the elevated serum levels of urea, creatinine, uric acid, 

sodium, chloride, total calcium and ionized calcium as 

compared with the sodium nitrite treated group. On 

the other hand, it induced an increase in potassium 

serum level comparing with sodium nitrite group. 

While no marked alterations was observed in the 

serum levels of these parameters in rats given 

Lipidium sativum seeds aqueous extract alone 

comparing with control rats. The serum levels of 

blood urea nitrogen, creatinine, and uric acid are 

indicator markers reflecting the adequate functions of 

the kidney (Gowda et al., 2010). 

The current  results of the present study 

showed impaired kidney function in rats treated with 

sodium nitrite relative to the corresponding control 

ones as evidenced by the elevated levels of the 

assessed renal function indices. This  is in agreement 

with many authors  (Zurovsky and  Haber, 1995; 

Enovwo, 2010), who recorded that the toxicity of 

sodium nitrite on the serum urea, uric acid and 

creatinine concentrations. The adverse effects of 

sodium nitrite could be attributed to the changes in the 

threshold of tubular re-absorption, renal blood flow 

and glomerular filtration rate (Zurovsky and  Haber, 

1995; Enovwo, 2010). However, the garden cress 

seeds aqueous extract improved the deterioration in 

the kidney functions that induced by sodium nitrite in 

rats indicated by the increase the excretion of urea, 

creatinine, uric acid, sodium, chloride, total calcium 

and ionized calcium by increasing glomerular 

filtration rate. These results in agreement with many 

authors who reported the diuretic effects of the 

aqueous extract of garden cress seeds (Patel et al, 

2009; Halaby  et al, 2015), since it may be having 

nephroprotective and curative activity (Al Hamedan, 

2010).  

The diuretic effect of the garden cress seeds 

extract that may be due to the presence of several 

compounds which could be responsible for the plants 

diuretic effects such as flavonoids, saponins or organic 

acids (Maghrani et al., 2005). Also, this effect may be 

produced by stimulation of regional blood flow or 

initial vasodilation (Stanic and  Samarzija, 1993) or by 

producing inhibition of tubular reabsorption of water 

and anions (Pantoja et al., 1993). This is indicative of 

ability of the garden cress seeds aqueous extract to 

improve the kidneys and restore electrolyte balance 

and renal functions in sodium nitrite treated rats. 

Oxidative stress occurs when there is an 

imbalance between the generations of reactive oxygen 

species or reactive nitrogen species and the 

antioxidant defense system so that the latter become 

overwhelmed (Juránek and Bezek, 2005). Antioxidant 

enzymes, including SOD, CAT and GSH are the first 

line cellular defense enzymes against oxidative injury 

by scavenging the generated free radicals. Another 

indicator of oxidative stress in biological systems is 

the level of lipid peroxidation in the tissue based on 

the formation of thiobarbituric acid reactive 

substances (TBARS), that expressed as the extent of 

malondialdehyde (Wiland and Szechcinski, 2003; 

Karahan et al., 2005).  

Data of the present study revealed that sodium 

nitrite administration was related with oxidative stress 

as appeared by marked elevation of TBARS level 

accompanied with a marked decline in the activities of 

SOD, CAT and GSH enzymes in the kidney tissue. 

These changes were similar to the result of Ansari et 
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al. (2017), since NaNO2 caused a decline in the 

activities of brush border membrane enzymes, 

increase in lipid peroxidation, protein oxidation, 

hydrogen peroxide levels. Also, several  in 

vivo and in vitro studies have reported nitrite toxicity 

mediated through oxidative stress (Ansari and 

Mahmood 2016; Jia et al., 2015). This is supported by 

reports that antioxidants can ameliorate nitrite toxicity 

(Sherif and Al-Gayyar, 2013). Özen et al. (2014), have 

reported degenerative changes in organs of nitrite-

treated mice. The present study also revealed that 

garden cress seeds aqueous extract administration 

caused a significant decrease in the amount of lipid 

peroxidation and increase the level of antioxidant 

enzymes in the kidney tissues induced by sodium 

nitrite treatment. These results were in correlation with 

the study of Qusti et al. (2016), who reported a 

significant increase in the levels of GSH and a 

significant decrease in the levels of MDA in kidney 

tissue homogenate in rats received methanolic 

lipidium sativum extract for 4 weeks. Also, the garden 

cress seeds extract showed the antioxidant properties 

that increase in glutathione level and decrease in lipid 

peroxidation (Doke and Guha, 2014). The antioxidant 

effect of lipidium sativum may be attributed to its high 

content in antioxidants (vitamin C, E, carotenoids, 

polyphenols and flavonoids).  Also, Choi et al. (2014) 

attributed the antioxidant activity of lipidium sativum 

to the presence of total polyphenolic compounds. 

These polyphenolic compounds include flavonoids, 

anthraquinones, anthocyanidins, xanthones and 

tannins. These compounds can scavenge free radicals, 

superoxide and hydroxyl  radical by single electron 

transfer. Based on our results, we suggest that the 

garden cress aqueous extract showed an improvement 

in the kidney functions against the damage caused by 

sodium nitrite treatment that could may be attributed 

to the antioxidant properties of the extract by 

increasing the antioxidant enzymes and by scavenging 

free radicals produced by sodium nitrite treatment. 

5.  CONCLUSSION  

The present study concluded that, sodium 

nitrite had adverse effects on the kidney. Garden cress 

seeds aqueous extract supplementation showed a 

remarkable amelioration of the nephrotoxicity 

induced by sodium nitrite in male rats. So, it is 

recommended that the use of sodium nitrite must be 

limited and using of garden cress seeds extract to 

alleviate the toxic effects of sodium nitrite.  

 

REFERENCES  

Abdeen AM, EL-Shayeb AF, Hassan HA, El-

Agamy SA (2015). The protective role of garlic oil 

against the histopathological and 

histochemicalchanges induced by sodium nitrite 

toxicity in kidneys of albino rats. Journal of Jazan 

University-Applied Sciences Branch, (4): 57-67.  

Aboulgasem GJA, Azab S, Almaky MM (2015). 
Sodium nitrite induced biochemical alterations in the 

blood serum and its amelioration by aqueous extract of 

Libyan Propolis in Guinea Pigs. International Journal 

of Sciences and Research (IJSR), 4(8):1040-1048. 

Aebi H (1984). Catalase in vitro. In: Methods in 

Enzymology, Academic. 

Al Hamedan WA (2010). Protective Effect of 

Lepidium sativum L. Seeds Powder and Extract on 

Hypercholesterolemic Rats. Journal of American 

Science, 6(11):873-879. 

Al-Sheddi ES, Farshori NN, Al-Oqail 

MM, Musarrat J, Al-Khedhairy AA, Siddiqui MA 

(2016). Protective effect of Lepidium sativum seed 

extract against hydrogen peroxide-induced 

cytotoxicity and oxidative stress in human liver cells 

(HepG2). Pharmaceutical Biology, 54(2):314-321. 

Ansari FA, Mahmood R (2016). Sodium nitrite 

enhances generation of reactive oxygen species that 

decrease antioxidant power and inhibit plasma 

membrane redox system of human erythrocytes. Cell 

Biolology Intternational, 40: 887–894. 

Ansari FA,   Ali SN,  Arif H,  Khan AA,  Mahmood
 

R (2017). Acute oral dose of sodium nitrite induces 

redox imbalance, DNA damage, metabolic and 

histological changes in rat intestine. Plos 

One,12(4):e0175196. doi: 

10.1371/journal.pone.0175196. 

Bartels H, Bobmer M (1972). Kinetic determination 

of creatinine concentration. Clinica Chimica Acta, 

37:193–197. 

Bartholomew B, Hill MJ (1984).The pharmacology 

of dietary nitrite and the origin of urinary nitrate. Food 

and Chemical Toxicology, 22: 789-792.  

Bennett J, Briggers W (2005). Using and 

Understanding Mathematics: A Quantitative 

Reasoning Approach (3rd ed.), Boston: 

Pearson, ISBN 0-321-22773-5. 

Bilczuk L, Gowin A, Ebertowska Z, Mach H 

(1991). Nitrate and nitrite levels in daily food rations 

of children from the rural pulowy regions. Rocz 

Panstw Zakl Hig In English,42 (2): 139 –147.  

Choi C,  Kim S, Hwang S, Choi  B (2014). 
Antioxidant  activity and  free radical scavenging  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Sheddi%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=25885937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Farshori%20NN%5BAuthor%5D&cauthor=true&cauthor_uid=25885937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Oqail%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=25885937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Oqail%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=25885937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Musarrat%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25885937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Khedhairy%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=25885937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siddiqui%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=25885937
https://www.ncbi.nlm.nih.gov/pubmed/25885937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ansari%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=28384248
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ali%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=28384248
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arif%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28384248
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=28384248
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahmood%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28384248
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-321-22773-5


Scientific Journal of Agricultural Sciences 1 (1): 38 -45,  2019 

43 

 

capacity  between  Korean  medicinal  plants  and  

flavonoids  by  assay-guided comparison. Plant 

Science, 163(6):1161– 1168.  

Doke S, Guha M (2014). Garden cress (Lepidium 

sativum L.) Seed - An Important Medicinal Source: A 

Review. Journal Of Natural Product And Plant 

Resources,4(1):69-80. 

Enovwo O (2010). Effects  of  aqueous  extracts  of  

ginger (Zingiber officinale)  and onions (Allium cepa) 

on some biochemical parameters in plasma following 

oral  intake of sodium  nitrite by Wistar  albino rats. 

M. Sc.  Thesis, Med Biochem, Port Harcourt 

University. 

Faulker WR,  Meites S (1982). Selected Methods for 

the Small Clinical Chemistry Laboratory, Washington, 

United States, D.C. p. 125.  

Glantz AS(1992). Primer of Biostatistics. Mc Graw-

Hill, Inc.U.S.A., PP:2-18. 

Gluhchevaa Y, IvanovbI,  Petrovaa E, Pavlovaa E, 

Vladova I (2012). Sodium nitrite-induced 

hematological and hemorheological changes in rats. 

Series on Biomechanics, 27(3-4): 53-58. 

Gowda S, Desai PB, Kulkarni SS, Hull VV, Math 

AA, Vernekar SN (2010). Markers of renal function 

tests. North American Journal of Medical Sciences, 

2(4):170–173.  

Halaby MS, Farag MH, Mahmoud SAA (2015). 
Protective and Curative Effect of Garden Cress Seeds 

on Acute Renal Failure in Male Albino Rats. Middle 

East Journal of Applied, 5(2): 573-586. 

Helal E, Zahkok S, Soliman GZA, Al-Kassas M, 

Abdel Wahed H (2008). Biochemical Studies On The 

Effect Of Sodium Nitrite And/Or Glutathione 

Treatment On Male Rats. The Egyptian Journal of 

Hospital Medicine, 30: 25– 38.  

Ibrahim AIA, Zaky ZM, Sharkawy AA, and 

Mubarak M. (1999). Effect of vitamin C on nitrate 

toxicity in ducks. The 15 th annual conference for 

Egyptian Soci. Of  Toxicol.; 6-7 October, Alex. 

University.  

Jia R, Han C, Lei JL, Liu BL, Huang B, Huo HH, 

Yin ST 
 

(2015). Effects of nitrite exposure on 

haematological parameters, oxidative stress and 

apoptosis in juvenile turbot (Scophthalmus 

maximus). Aquatic Toxicology Amsterdam 

Nethlands,169:1–9.  

Jouad H, Haloui M, Rhiouani H, El Hilaly J, 

Eddouks M (2001). Ethnobotanical survey of 

medicinal plants used for the treatment of diabetes, 

cardiac and renal diseases in the North centre region of 

Morocco (Fez–Boulemane). Journal of 

Ethnopharmacology, 77:175–182.  

Juránek, Bezek Š (2005).Controversy of free radical 

hypothesis: reactive oxygen species-cause or 

consequence of tissue injury?. General Physiology and 

Biophysics, 24(3): 263–278.  

Karahan I, Ateşşahin A, Yılmaz S, Çeribaşı A, 

Sakin F (2005).Protective effect of lycopene on 

gentamicin-induced oxidative stress and 

nephrotoxicity in rats. Toxicology, 215(3):198–204. 

Loh AH, Cohen AH (2009). Drug-induced kidney 

disease-pathology and current concepts. Annals of the 

Academy of Medicine Singapore, 38(3):240–250.  

Maghrani M,  Zeggwagh NA, Michel JB,  Eddonks 

MJ (2005). Antihypertensive effect of Lepidium 

sativum L. in spontaneously hypertensive rats. Journal 

of Ethnopharmacology, 100 (1–2) :193-197. 

Özen H, Kamber U, Karaman M, Gül S, Atakişi E, 

Özcan K, Atakişi O
 

(2014). Histopathologic, 

biochemical and genotoxic investigations on chronic 

sodium nitrite toxicity in mice. Experimental and 

Toxicologic Pathology, 66(8): 367–375.  

Pantoja CV, Chiang LCH, Norris BC, Concha JB 

(1993). Diuretic, natriuretic and hypotensive effects 

produced by Allium sativum (garlic) in anaesthetized 

dogs. Journal of Ethnopharmacology, 31: 325–331. 

Patel U,  Kulkarni M,  Undale V,  Bhosale A 

(2009). Evaluation of diuretic activity of aqueous and 

methanol extracts of Lepidium sativum garden cress 

(Cruciferae) in rats.Tropical Journal of Pharmaceutical 

Research, 8(3):215-219. 

Qusti S, El Rabey H, Balashram S (2016). The 

hypoglycemic and antioxidant activity of cress seed 

and cinnamon on streptozotocin induced diabetes in 

male rats. Evidence-Based Complementary and 

Alternative Medicine, doi: 10.1155/2016/5614564. 

Raish M,  Ahmad A, Alkharfy KM,  Ahamad SR, 

Mohsin K, Al-Jenoobi FI, Al-Mohizea AM, Ansari 

MA (2016). Hepatoprotective activity of Lepidium 

sativum seeds against D-galactosamine/ 

lipopolysaccharide induced hepatotoxicity in animal 

model. BMC Complementary and Alternative 

Medicine, 16:501. 

Raval ND, Ravishankar B (2010). Analgesic effect 

of Lepidium sativum Linn. (Chandrashura) in 

experimental animals. An International Quarterly 

Journal of Research in Ayurveda., 31(3):371–373. 

Raval ND, Ravishankar B,  Ashok BK (2013). Anti-

inflammatory effect of Chandrashura (Lepidium 

sativum Linn.) an experimental study. An International 

Quartery Journal of Research in Ayurveda, 34(3):302-

304. 

Reddy VD, Krushna G S, Padmavathi P, 

Varadacharyulu NCh (2018). A study of alcohol 

toxicity and alcohol induced adverse effects in rats. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ataki%C5%9Fi%20O%5BAuthor%5D&cauthor=true&cauthor_uid=24947405
https://dx.doi.org/10.1155%2F2016%2F5614564


Enas S. Abdel-Baky., 2019 

42 

 

International Journal of Biochemistry and 

Biotechnology,7(8):853-857. 

RCHAS (2000). Reproductive and Cancer Hazard 

Assessment Section Office of Environmental Health 

Hazard Assessment (OEHHA), California 

Environmental Protection Agency (CAL/EPA), 

Evidence on development and reproductive toxicity of 

sodium nitrite. 

Rogers AE (1979). Nutrition. In: The Laboratory Rat. 

Ed. Baker HJ, Linsey JR, Weisbroth SH, Academic 

Press, New York, 1, 123–152. 

Saggu S, Sakeran MI, Zidan N, Tousson E, Mohan 

A, Rehman H (2014). Ameliorating effect of chicory 

(Chichorium intybus L.) fruit extract against 4-tert-

octylphenol induced liver injury and oxidative stress 

in male rats. Food and Chemical Toxicology, 72: 138–

146. 

Sakran M, Selim Y, Zidan N (2014). A new 

isoflavonoid from seeds of Lepidium sativum L. and 

its protective effect on hepatotoxicity induced by 

paracetamol in male rats. Molecules, 19(10):15440–

51. 

Sherif IO, Al-Gayyar MMH.  (2013). Antioxidant, 

anti-inflammatory and hepatoprotective effects of 

silymarin on hepatic dysfunction induced by sodium 

nitrite. European Cytokine Network, 24:114–121.  

Skoog DA, West DM, Holler FJ (1996).  
Fundamentals of Analytical Chemistry, 7th Edition, 

Thomson Learning, Inc, USA. 

Stanic G, Samarzija I (1993). Diuretic Activity of 

Satureja montana subsp. montana extracts and oil in 

rats. Phytotherapy Research,7:363–366. 

Sun Y, Oberley LW, Li YA(1998). A simple method 

for clinical assay of superoxide dismutase. Clinical 

Chemistry, 34:479-500. 

Tietz N (1987). Fundamentals of Clinical Chemistry, 

3rd Ed. Philadelphia, W.B. Saunders Co.,p.874. 

Weckbercker G, Cory JG (1988). Ribonucleotide 

reductase activity and growth of glutathione- 

depended mouse leukaemia L 1210 cells in vitro. 

Cancer Letters, 40:257-264. 

WHO (2007). Nitrate and nitrite in drinking water. 

Background document for development of WHO 

Guidelines for Drinking-water Quality. 

Wiland P, Szechcinski J (2003). Proximal tubule 

damage in patients treated with gentamicin or 

amikacin. Polish Journal of Pharmacology, 55(4):631–

637.  

Yoshioka T, Kawada K, Shimada T, Mori M 

(1979). Lipid peroxidation in maternal and cord blood 

and protective mechanism against activated oxygen 

toxcicityin the blood. American Journal of 

Obstetetrics & Gynecology, 35:372. 

Young DS (2001). Effects of Disease on Clinical 

Lab.Tests,4th ed. AACC Press. pp. 431-440. 

Zia-Ul-Haq M, Ahmad S, Calani L, Mazzeo T, Dell 

Rio D, Pellegrini N, De Feo V (2012). Compositional 

Study and Antioxidant Potential of Ipomoea hederacea 

Jacq. and Lepidium sativum L. Seeds. 

Molecules,17:10306-10321. 

Zurovsky  Y  and  Haber  C (1995). Antioxidants  

attenuate endotoxin-generation induced acute renal 

failure in rats. Scandinavian Journal of Urology and 

Nephrolology, 29:147-154. 

 

 

 

 

 

 

 

 

 

 
44 



Scientific Journal of Agricultural Sciences 1 (1): 38 -45,  2019 

45 

 

 الملخص العشبي

 

جزوس نبات حب الششاد علي الكلي في الجشران المعالجة بنيحشيث الصوديومجأثيش مسحخلص   

 إيناس صالح عبذ الباقي 

يصش -جايعح عٍٍ شًظ -كهٍح انرشتٍح  -قغى انعهٕو انثٍٕنٕجٍح ٔانجٍٕنٕجٍح  

 

فً ركٕس انجشراٌ انًغرحثح نهغًٍح انكهٌٕح   (LS)نقذ أجشٌد ْزِ انذساعح نًعشفح انرأثٍشانٕقائً نًغرخهص جزٔس َثاخ حة انششاد

. ٔقغًد انجشراٌ إنى أستع يجًٕعاخ، اعرخذيد انًجًٕعح األٔنً كًجًٕعح ظاتطح ٔنى ٌرى يعانجرٓا تشئ، (SN)ٍَرشٌد انصٕدٌٕو تٕاعطح 

عاعح، ٔذى اعطاء  42قثم رتحٓا ب  داخم انغشاء انثشٌرًَٕ( يجى/ كجى يٍ ٔصٌ انجغى 05) SNٔانًجًٕعح انثاٍَح ذى حقُٓا تجشعح ٔاحذج يٍ 

 LS يغرخهص العٍ غشٌق انفى نًذج أستعح أعاتٍع ،ٔأعطٍد انًجًٕعح انشاتعح  إٌيٍ  LSيٍ يجى/ كجى يٍ ٔصٌ انجغى  055انًجًٕعح انثانثح 

ح األٔنً ٔانثاٍَح. ٔأظٓشخ تُفظ انجشعاخ انًغرخذيح فً انًجًٕع عاعح 42ب  قثم رتحٓا  SN نًذج أستعح أعاتٍع, ثى حقُد تجشعح ٔاحذج يٍ 

انغٍٕو َرائج ْزِ انذساعح أٌ اعرخذاو ٍَرشٌد انصٕدٌٕو أدي انً صٌادج رٔ دالنّ احصائٍح فً يغرٕي انصٕدٌٕو ٔانكهٕسٌذ ٔانكانغٍٕو انكهً ٔانك

جًٕعح انعاتطح. ٔذى قٍاط يغرٕي انًرأٌٍ ٔانٍٕسٌا ٔانكشٌاذٍٍٍُ ٔحًط انٍٕسٌك، تًٍُا حذز اَخفاض يهحٕظ فً يغرٕي انثٕذاعٍٕو يقاسَح تانً

فً َغٍج  (CAT) ٔ إَضٌى انكرانٍض  (GSH) ، إَضٌى انجهٕذاثٌٍٕ (SOD)، إَضٌى انغٕتش أكغٍذ دٌغًٍٕذاص(TBARS)حًط انثٍٕتاستٍرٕسٌك 

،فً حٍٍ أٌ  (TBARS)يغرٕي حًط انثٍٕتاستٍرٕسٌك  انكهً. ٔٔجذ أٌ يعايهح ركٕس انجشراٌ تٍُرشٌد انصٕدٌٕو أدي انً صٌادِ يهحٕظح فً

قذ اَخفعد تشكم يهحٕظ يقاسَح تانًجًٕعح انعاتطح. ٔقذ أدخ  (CAT) ٔانكرانٍض (GSH) ، انجهٕذاثٌٍٕ (SOD) إَضٌى انغٕتش أكغٍذ دٌغًٍٕذاص

 فً يصم انذو َٔغٍج انكهً.فً انًعاٌٍش انثٍٕكًٍٍائٍح انًخرهفح انرً قٍاعٓا  SN انً انحذ يٍ اَثاس انعاسج نـ  SN قثم حقٍ LS انًعانجح انًغثقح تـ

عظى انرغٍشاخ انرً ذى اعرحثاثٓا  فً ركٕس انجشراٌ نقذ أظٓشخ َرائج ْزِ انذساعح أٌ انًعانجح تًغرخهص جزٔس َثاخ حة انششاد أدي انً ذحغٍ ي

 عٍ غشٌق انصٕدٌٕو ٍَرشٌد.

  

 


