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ABSTRACT 

 
 Numerous studies have been performed to cisplatin is a potent antineoplastic drug used in the treatment of solid tumors however this 
cisplatin induced nephrotoxicity. 60 male albino rats weighing 130±5 g, were divided into 6 groups which were group one received normal 
saline (2 ml/day, i.p) acted as control –ve group. Group two received a dose of cisplatin (7.5 mg/kg bwt, i.p), fed on standard diet and 
acted as control +ve group. From groups three to six received a dose of cisplatin at first and 30th day and administered celery powder, 
juice, seeds, and extract all over period of the experiment, respectively. After 60 days, rats were sacrificed to collect blood and kidneys 
samples. The results showed that the administration of celery powder, juice, seed and extract showed significant increase in nutritional 
results with normal values of total protein and globulin compared to control +ve group and normal values of antioxidant enzymes, 
haemoglobin and packed cell volume compared to control -ve group. The administration of celery seeds and extract could lower the 
increase of creatinine but administration of celery juice, seeds and extract showed normal values of rennin, erythropoiten and vitamin D 
compared to control –ve group. These results suggest that administration of celery powder, juice, seed and extract has improvement effects 
against cisplatin induced nephrotoxicity in rats. 
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INTRODUCTION 
 
 Cisplatin is one of the most important 
chemotherapeutic agents useful in the treatment of a 
variety of solid tumours; however, the clinical 
usefulness of cisplatin has been seriously restricted 
because of its nephrotoxic side effects (Kang et al., 
2004). Cisplatin is activated in the kidney to toxic 
metabolite through a platinum-glutathione conjugate, 
then to a cysteinyl glycine platinum conjugate, which 
is further processed to a cysteine conjugate which is 
a metabolically reactive thiol. The mechanisms of 
cisplatin induced nephrotoxicity are depletion of 
sulfhydryl groups, impaired antioxidant defense 
system and mitochondrial dysfunction. Cisplatin 
induces reactive oxygen species in renal epithelial 
cells primarily by decreasing the activity of 
antioxidant enzymes and by depleting intracellular 
concentrations of GSH and produce lipid 
peroxidation beside changes in the fluidity and 
permeability of renal membranes [4,28]. Various free 
radical scavengers have been shown to be effective 
in protection against cisplatin-induced 
nephrotoxicity.  The vegetables are a major source of 
antioxidant properties, as vitamin C, carotenoids and 
polyphenols that are valuable for its antioxidant 
effect, stimulating the immune system and other 
health benefits [6].  

 Celery is a biennial plant, belongs to the 
Umbelliferae family. The celery plant cultivated in 
the Mediterranean region and its Arabic name is 
Karafs. It is slender and stands about two to three 
feet tall. It has 3 - 5 segmented leaves and flowers 
with small white petals. Celery seeds, which are 
found in the flowers, are very small, tan to dark 
brown, and have a strong, pleasant smell. The ancient 
Greeks and Romans used celery for its medicinal 
purposes and there was a popular belief that it was an 
aphrodisiac. It contains aromatic substances in the 
roots, stem and leaves. The celery seed may also help 
prevent cancer. A number of chemicals in celery seed 
prevented tumors in lab animals exposed to cancer-
causing substances. Celery extract was found to be 
effective in lowering cholesterol in 
hypercholesterolaemic rats, prevent tumor cell 
growth in various animal studies and help lower 
blood pressure and cholesterol, as well as protect the 
liver from damaging substances [33,4].  
 Celery seeds contain several substances 
including volatile oils; flavonoids, antioxidants that 
give plants their colors and may protect cells from 
damage; coumarins, chemicals that help thin the 
blood; and linoleic acid, an omega-6 fatty acid. 
Celery seed is used mostly as a diuretic, meaning it 
helps your body get rid of too much water by 
increasing urine output. Celery seed is also 
sometimes used for treating arthritis and gout, and to 
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help reduce muscle spasms, calm the nerves, and 
reduce inflammation [37,13].  
 In the present study, we investigated the effect 
of the celery against cisplatin induced nephrotoxicity 
in rats.  
 
Materials and Methods 
 
Materials: 
 
 60 male Wistar albino rats weighing 130±5 g 
were obtained from National Research Center, Giza, 
Egypt. Rats were put in metabolic cages in an air 
conditioned unit and were fed free on the standard 
diet which performed according to Reeves et al [31]. 
Cisplatin was purchased from Sigma St. Louis, MO, 
USA. The rat dose of cisplatin was 7.5 mg/kg body 
weight by interaperoitonal injection at first and 30th 
day according to Mansour et al., [24]. Biochemical 
kits were purchased from Alkan Co. for Chemicals 
and Biodignostics, Dokki, Egypt. Fresh celery 
(Apium graveolens rapaceum) plant was purchased 
from local market while celery seeds from 
Agricultural Research Centre, Egypt.  
 
Preparation of celery powder, juice and extract: 
 
 Fresh celery plants were ground in a blender and 
filtering by using funnel and filter paper to obtain 
celery juice that given to rats at dose 5ml/kg body 
weight by stomach tube. Other parts of fresh celery 
plants were cut into small pieces, dried at 60°C in hot 
oven and crushed to a fine celery powder which 
added as 10% of standard diet. 
 3 kg of celery plant powder was mixed five 
times with 5 L methanol. The extract was filtered and 
the filtrate was evaporated to dryness with a rotatory 
vacuum evaporator at 50°C to give 150 g. The celery 
extract was given to rats at dose 5mg/kg daily by 
stomach tube. Dried celery seeds were washed with 
tap water to remove possible potential dust and 
exposed to air-circulated oven at 40°C to complete 
dryness then grinded to fine powder and added as 
10% of the standard diet 
 
Biological design: 
 
 Rats were divided into 6 groups (each of 10 
animals) as follows: 
 Group one received normal saline (2 ml/day, i.p) 
acted as control –ve group. Group two received a 
dose of cisplatin, fed on standard diet and acted as 
control +ve group. From groups three to six received 
cisplatin (7.5 mg/kg bwt, i.p) and administered celery 
powder, juice, seeds, and extract all over period of 
the experiment, respectively. Daily food intake (FI) 
and weekly body weight gain (WG) were recorded. 
Protein intake (PI), feed efficiency ratio (FER), 
protein efficiency ratio (PER) were calculated 
according to Chapman et al., [12].  

 After 60 days, rats were sacrificed and blood 
samples were collected for estimation of creatinine, 
urea, uric acid, total protein, albumin, globulin, 
rennin, erythropoietin (Epo), vitamin D, 
haemoglobin (HG) and packed cell volume (PCV) 
according to the following: Bonsens and Taussky [7], 
Patton and Crouch [29], Fossati et al., [18], Bradford 
[8], Doumas et al., [15], Henry [19], Van-Kats et al., 
[29], Vale´rie et al., [38], Wilkie et al., [40], Drabkin 
[16] and Mc Inory [24], respectively.  
 The kidneys of each rat were immediately 
removed and homogenized in cold KCl solution 
(1.5%) to give a 10% homogenate and used for 
measuring superoxide dismutase (SOD), glutathione 
peroxidase (GPX), catalase enzymes and 
malodialdehyde (MDA)  were estimated in the 
kidney tissues according to Misra and Fridovich [25], 
Hissin and Hiff [20], Cohen et al.,  [13] and Draper 
and Hadley [17], respectively. 
 Statistical analysis was done by using analysis of 
variance ANOVA followed by student’s t-test 
according to Snedecor and Cochran, [31]. 
 
Results: 
 
 Table 1 showed that administration of cisplatin 
caused significant decreases in the levels of WG, 
WG %, FER and PER and that appeared in high 
significant in control +ve group at p<0.001 compared 
to control -ve. The administration of celery powder, 
juice, seed and extract showed significant decrease in 
WG (p<0.01&0.001), FER (p<0.01) and PER 
(p<0.01) compared to control –ve but increased in 
compared with control +ve group. FI and PI were 
within normal value of control –ve. Table 2 showed 
that administration of cisplatin caused significant 
increases in the levels of creatinine, urea and uric 
acid (p<0.001) compared to control -ve. The 
administration of celery powder, and juice showed 
significant increase in creatinine, urea and uric acid 
(p<0.01&0.05, respectively), compared to control –
ve but decreased in compared with control +ve 
group. The administration of celery seeds and extract 
could lower the increase of creatinine and urea at 
p<0.01 but uric acid was within normal value of 
control –ve.  
 Table 3 showed that administration of cisplatin 
caused significant decreases in the levels of total 
protein, albumin and globulin (p<0.01, 0.05&0.001, 
respectively) but albumin/globulin ratio was within 
normal value compared to control -ve. The 
administration of celery powder, juice, seeds and 
extract showed normal values of total protein and 
globulin but significant decrease in albumin/globulin 
ratio (p<0.01) compared to control –ve and control 
+ve group.  
 Table 4 showed that administration of cisplatin 
caused significant increase in rennin and significant 
decreases in the levels of erythropoiten and vitamin 
D at p<0.001 compared to control -ve. The 
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administration of celery powder showed normal vaue 
in rennin and significant decreases in the levels of 
erythropoiten and vitamin D at p<0.01and 0.05 
compared to control –ve but significant increase 
compared to control +ve group. Celery juice, seeds 
and extract showed normal values of rennin, 
erythropoiten and vitamin D compared to control –ve 
group.  
 Table 5 showed that administration of cisplatin 
caused significant decrease in kidney SOD, GPX and 
catalase and significant increases in the level of 

MDA at p<0.001 compared to control -ve. The 
administration of celery powder, juice, seeds and 
extract showed normal values of serum SOD, GPX, 
catalase, and MDA compared to control -ve group. 
As shown in table 6, the administration of cisplatin 
caused significant decrease in HG and PCV at 
p<0.001 compared to control -ve. The administration 
of celery powder, juice, seeds and extract showed 
normal values of HG and PCV compared to control -
ve group. 

 
Table 1: Mean values ± SD of WG, WG %, FI, FER, PI and PER of the experimental rat groups. 

Groups 
Variables 

Control -ve Control +ve Celery powder Celery juice Celery seed Celery extract 

WG(g) 65.14±3.31a 22.61±2.11d*** 46.32±5.16c*** 55.71±6.14b** 53.11±5.13b** 56.61±5.12b** 
WG% 50.06±4.90a 16.69±1.11d*** 32.52±3.10c** 42.42±4.14b* 41.04±5.01b* 43.71±4.11ab 

F I(g/d) 16.22±1.42a 15.90±1.30a 14.55±1.25a 16.01±1.30a 15.70±1.40a 16.31±1.24a 
FER 0.066±0.02a 0.023±0.03d*** 0.049±0.005c** 0.057±0.006b** 0.056±0.001b** 0.057±0.004b** 

PI (g/d) 3.24±0.33a 3.18±0.52a 2.91±0.31ab 3.21±0.11a 3.14±0.19a 3.26±0.29a 
PER 0.33±0.01a 0.11±0.03d*** 0.24±0.04c** 0.29±0.02b** 0.28±0.05b** 0.28±0.06b** 

Significant with control (-ve) group * P<0.05 **   P<0.01 *** P<0.001 
Values with the same letters in raw indicate non- significant difference (P<0.05) and vice versa 

 
Table 2: Mean values ± SD of creatinine, urea and uric acid of the experimental rat groups. 

Groups 
Variables 

Control -ve Control +ve Celery powder Celery juice Celery seeds Celery extract 

Creatinine(mg/dl) 0.58±0.02d 2.99±0.31a*** 1.35±0.22b** 0.99±0.11c* 1.08±0.21bc** 1.22±0.20bc** 
Urea (µ /mg) 31.41±3.10d 78.14±7.11a*** 45.81±5.61b** 39.61±3.29c* 40.21±5.01bc** 41.31±4.31bc** 

Uric acid (mg/dl) 2.96±0.25c 6.44±0.53a*** 3.85±0.26b** 3.41±0.29b* 3.11±0.41bc 3.31±0.33bc 
Significant with control (-ve) group * P<0.05 **   P<0.01 *** P<0.001 
Values with the same letters in raw indicate non- significant difference (P<0.05) and vice versa 
 

Table 3: Mean values ± SD of total protein, albumin, globulin and albumin/globulin of the experimental rat groups.  
Groups 

Variables 
Control -ve Control +ve Celery powder Celery juice Celery seeds Celery extract 

T.protein(g/dl) 7.88±1.22a 5.21±0.69b** 7.45±1.04a 7.71±1.30a 7.55±1.21a 7.49±1.14a 
Albumin(g/dl) 3.89±0.46a 3.37±0.30b* 3.40±0.31ab 3.11±0.24bc* 3.54±0.24a 3.46±0.35ab 
Globulin(g/dl) 3.99±0.33ab 1.84±0.02c*** 4.05±1.03a 4.60±1.1a 4.01±1.05a 4.03±1.16a 

Albumin/Globulin 0.97±0.01ab 1.83±0.21a 0.83±0.04c*** 0.67±0.03d*** 0.88±0.06c*** 0.85±0.08c*** 
Significant with control (-ve) group * P<0.05 **   P<0.01 *** P<0.001 
Values with the same letters in raw indicate non- significant difference (P<0.05) and vice versa 
 
Table 4: Mean values ± SD of rennin, erythropoietin and vitamin D of the experimental rat groups.  

Groups 
Variables 

Control -ve Control +ve Celery powder Celery juice Celery seeds Celery extract 

Rennin(ng/ml/h) 2.44±0.22b 4.33±0.45a*** 2.90±0.32b 2.31±0.42b 2.55±0.40b 2.66±0.33b 
Epo (ng/ml/h) 4.35±0.36a 1.28±0.20c*** 2.96±0.42b** 3.64±0.52ab 3.45±0.46ab 3.39±0.33ab 
Vit D(nmol/L) 58.84±5.14a 31.21±3.24c*** 47.34±4.31b* 49.21±5.61ab 53.41±5.40a 50.31±4.69ab 

Significant with control (-ve) group * P<0.05 **   P<0.01 *** P<0.001 
Values with the same letters in raw indicate non- significant difference (P<0.05) and vice versa 
 
Table 5: Mean values ± SD of kidneySOD, GPX, catalase, and MDA of the experimental rat groups. 

Groups 
Variables 

Control -ve Control +ve Celery powder Celery juice Celery powder Celery extract 

SOD(µ/mg) 2.75±0.44a 1.10±0.21c*** 2.49±0.35ab 2.77±0.32a 2.84±0.44a 2.88±0.42a 
GPX(µ/mg) 1.54±0.09ab 0.55±0.02c*** 1..46±0.30ab 1.55±0.29ab 1.78±0.45a 1.89±0.49a 

Catalase(µ /l) 4.77±1.03a 1.36±0.31b*** 3.51±0.35a 3.68±0.66a 3.80±0.70a 3.78±0.45a 
MDA(nmol/g) 7.55±1.22b 1696±1.98a*** 8.22±1.51b 7.84±1.33b 7.96±1.20b 8.11±1.10b 

Significant with control (-ve) group * P<0.05 **   P<0.01 *** P<0.001 
Values with the same letters in raw indicate non- significant difference (P<0.05) and vice versa 
 

Table 6: Mean values ± SD of HG and PCV of the experimental rat groups. 
Groups 

Variables 
Control -ve Control +ve Celery powder Celery juice Celery powder Celery extract 

HG 13.55±1.48a 9.66±0.99b*** 12.41±1.31a 12.66±1.41a 13.11±1.51a 13.26±1.49a 
PCV 36.14±3.19a 26.71±2.96b*** 32.66±3.14a 33.54±4.19a 34.22±5.01a 35.17±5.16a 

Significant with control (-ve) group * P<0.05 **   P<0.01 *** P<0.001 
Values with the same letters in raw indicate non- significant difference (P<0.05) and vice versa 
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Discussion: 
 
 These results are consistent with the previous 
studies on cisplatin-induced nephrotoxicity in 
experimental animals. Cisplatin is a widely used and 
highly effective cancer chemotherapeutic agent. It 
has also become apparent that inflammation 
provoked by injury to renal epithelial cells serves to 
amplify kidney injury and dysfunction in vivo 
[37,35]. Studies in rats and mice indicate that 
cisplatin undergoes metabolic activation in the 
kidney to a more potent toxin. Pathophysiological 
mechanisms have been recognized as promoters of 
cellular damage such as inhibition of protein 
synthesis [22]. Cisplatin administration decreased 
body weight and increased serum urea and creatinine 
in comparison with the control rats. Cisplatin 
induced an increase in the level of lipid peroxides 
and oxidized glutathione and a depletion of reduced 
glutathione. The activities of the antioxidant enzymes 
glutathione peroxidase and superoxide dismutase 
were also lowered but malondialdehyde (MDA) was 
higher in kidney tissue [14]. 
 The improvement of nutritional status is related 
to celery composition. Celery is abundant vitamins 
and minerals like vitamin B1, B2, B6, C, potassium, 
folic acid, calcium, magnesium, iron, phosphorus, 
sodium, and plenty essential amino acids and so on. 
Nutrients in the fiber are released during juicing, 
aiding bowel movements. The natural organic 
sodium (salt) in celery is very safe for consumption, 
in fact is essential for the body. All these nutritions 
play an important role for proper body function 
[34,28]. It is known that vitamin D deficiency is 
common in chronic kidney disease. Increased urinary 
loss of vitaminD binding protein, the main 
transporter of 25-hydroxyvitamin D3 in the 
circulation, has been postulated to contribute to 
vitamin D deficiency in proteinuria [9].  
Erythropoietin was recently shown to exert important 
cytoprotective and anti-apoptotic effects in injury 
models of the brain, heart and kidney. Erythropoietin 
also attenuates renal injury in a rat model of 
unilateral ureteral obstruction via anti-apoptotic and 
anti-inflammatory actions [10]. There is a strong 
logarithmic correlation between plasma rennin 
activity and renal dysfunction and a renin-mediated 
acceleration of vascular damage and renal 
dysfunction in patients with malignant hypertension 
[7]. The depression in PCV and Hb level recorded in 
the present work could be attributed to disturbed 
hematopoiesis, destruction of erythrocytes, and 
reduction in the rate of their formation and/or their 
enhanced removal from circulation due to cisplatin 
toxicity [33,5].  
 Several investigators also have shown that the 
Celery seeds have a direct action on the kidneys by 
increasing the elimination of water and speeding up 
the clearance of accumulated toxins from the joints. 
Celery seeds are very helpful for people suffering 

from an oversupply of uric acid. Celery has large 
amounts of potassium and organic sodium that help 
to rid the body of waste material by stimulating 
various sites such as the skin, bowels and kidneys. 
The potassium and sodium in celery juice helps to 
regulate body fluid and stimulate urine production, 
making it an important help to rid the body of excess 
fluid [3]. It is well documented that free radical 
scavengers and antioxidants are useful in protecting 
against oxidative stress toxicity. Therapeutic 
activities of celery depend mainly on the presence of 
terpenes like limonene, flavonoids like apigenin and 
phthalide glycosides. Apigenin is an antioxidant that 
was documented as one of the major celery's active 
principals in Apium graveolens. The strong 
antioxidant of celery seed may be attributed to the 
phenolic compounds and the presence of alkaloids 
and flavonoids in high concentration in extract of 
celery seed [2,27]. 
 The present results showed that the celery seed 
powder and celery plant extract of A. graveolens is 
more potant in the improvement of nutitional status, 
antioxidant activity and could decrease 
nephrotoxicity in rats.  
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