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ABSTRACT 

The present investigation was designed to comparison between water extracts of celery and 
turnip leaves against nephrolithiasis. Total phenols and flavonoids were determined in both extracts. 
The results showed that celery water extract was rich in total phenol and total flavonoids compared to 
that of turnip leaves. A biological study was conducted using 24 adult female Sprague –Dawley rats. 
Six rats served as normal control group which fed on basal diet with drinking tap water. While, 18 
female rats fed on high calcium diet for 10 days to induce renal nephrolithiasis. Then, rats reclassified 
into 3 groups (n=6), positive control and the other two groups were treated by water extracts of celery 
and turnip leaves instead of water till the end of feeding period (60 days). The rats treated by celery 
water extract improved the urine volume and kidney functions. Which was nearly as that of negative 
control. While, the turnip leaves had higher levels of kidney functions than negative control and lower 
than positive control. Both celery water extract and turnip leaves improved of AST and ALT. Also, 
the liver which treated with celery water extracts showed no histopathological changes and improved 
of kidney thus; a few slides showed vacuolations of endothelial liming glomerular tufts and 
endothelial liming renal tubules and other slides were showed no histopathological changes. 
Conclusion: could be using celery water extract safely for improving nephrolithiasis activity.     
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Introduction 

Nephrolithiasis is a disease characterized by the formation of stones in the upper urinary tract 
(kidney stones). Calcium (oxalate/phosphate) are main compounds (60 – 80%) that play a role in 
kidney stone (Soebagio et al., 2010). The urinary calculi or kidney stone is called urolithiasis or 
nephrolithiasis .In industrialized countries, approximately 10-12% of people will develop kidney 
stone. Over the last few decades the incidence of kidney stones has increased. First incidence of stone 
usually occurs between 20-40 years of age. Men are two fold women to develop kidney stone. People 
who have already had a kidney stone, approximately 50% will be have another stone within 5 year. 
Obesity is increase the risk factor for developing kidney stone (Winston, 2011). 
Moreover, kidney stone patients could be prevent stones contained again by increase of water 
consumption (approximately 10 cups of fluids per day). Water is more effective than many other 
fluids. On the other hand, some beverages have shown to be effective in preventing stone formation 
such as orange and pomegranate juices (Winston, 2011). Fresh tomato juice without salt is rich source 
of citrate, magnesium and low sodium. So, it will be inhibit stone formation (Yilmaz et al., 2008).  
Lemon juice (about cup per day) helps to prevent kidney stone contained (Aros and Kalfazade 2008).    

Flavonoids have antihypertensive, antidiabetic and anti-inflammatory effects, among other 
therapeutic activities. Also, exert renoprotective actions that may be of interest in diseases such as 
glomerulonephritis, nephropathy, and chemically-induced kidney insufficiency. It has affected several 
renal factors that promote diuresis and natriuresis, which may contribute to their well-known 
antihypertensive effect. Flavonoids prevent or attenuate the renal injury associated with arterial 
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hypertension, both by decreasing blood pressure and by acting directly on the renal parenchyma. 
Several flavonoids have shown renal protective effects against many nephrotoxic agents that 
frequently cause acute kidney injury (AKI) or chronic kidney disease (CKD), such as gentamycin, 
alcohol, nicotine and lead or cadmium (Vargas et al., 2018). While, Grases et al, (2009) reported that, 
flavonoids have two common flavonoids, catechin and epicatechin, strongly decreased calcium 
deposition in rat kidneys. 

Dietary calcium of diet has been shown to bind oxalates and low calcium in diet do not prevent 
renal stones. Previously study reported that, supplementation diet by calcium caused to increase risk 
of stones by about 20%, but less than 1200 mg/day is actually have a protective effect (William and 
Child 2001). 

Celery (Apium graveolerns L.) is an edible vegetable and it has a very pleasant and distinctive 
odor. So, it is used for human nutrition; as an ingredient in stews, salads, soups and mix in cocktail 
drinks. Moreover, it could be used in traditional medicine and aromatherapy due to its health benefits 
(Jung et al., 2011). Celery is a valuable food for patient who are prone to getting kidney stone or gall 
bladder. 

Previously studies, found that celery has been proven the activity related to kidney stone. In vitro 
study, 10 ml infusion of celery leaves. (10%; w/v plant: water) could provide a significant solubility 
activity (compare with water) of kidney stone powder. In vivo study, the infusion of celery (10, 20 and 
30mg/ mice/day) showed that, dissolved kidney stone (Soebagio et al., 2010). But, other 
investigations reported that, a combination of celery and sambilo to infusion caused to increase three 
fold of soluble of kidney stones compared to celery alone (Rusdiana, 1997). 

Turnip (Brassica rapa) has been protective effect against CCl4-induced hepatotoxicity (AL-Snafi 
and Faris, 2013). Also, the effect of the ethanol extract of the roots of Brassica rapa (EBR) to Amelio 
rate Cisplantin- induced nephrotoxicity was studied (kim et al., 2006) who found that, the rats given 
EBR showed lower blood levels of blood urea nitrogen [BUN] and creatinine, and urine lactate 
dehydrogenase [LDH]. Moreover, EBR prevented the rise of malondialdehyde [MDA] production and 
the induction of aldehyde oxidase (AO) and xanthine oxidase (XO) activities.  

The present investigation aimed to evaluate the influence of either celery and turnip leaves water 
extract on reducing nephrolithiasis as a main goal. 
 
Materials and Methods 
 
Materials: 

The celery (Apium graveolens) and turnip leaves (Brassica rapa) were obtained from local 
market, Giza, Egypt. 
Kits: Alanine amino transferase (ALT), Aspartate amino transferase (AST), Creatinine, Urea, Uric 
acid, Ca++ and P+ were obtained from Randox Laboratories Ltd., Diamond Road, Crumlin, Co., 
Antrim, United Kingdom, and BT294QY. 
 
Methods 
 
Preparation of leaves extractions: 

Both fresh celery and turnip leaves (200g) were boiled in tap water using stainless-steel pot (1:3) 
for 10 min at100 °C of the beginning ones. Then, cooled to room temperature and pass through cotton 
cloths. The residue was weighed and removed. The water extracts were concentrated using rotary 
evaporator to its viscount state. The viscous dissolved in distilled water using volumetric flask to 50 
ml.  

  
Chemical analysis: 

Water extracts of celery and turnip leaves were analyzed for total phenols for water extracts of 
celery and turnip leaves were determined by folin-ciocalteau’s reagent as described by Arnous et al., 
(2001). The total flavonoid content was determined by aluminum chloride method according to Chang 
et al. (2002). 
 
 



Middle East J. Appl. Sci., 8(4): 1538-1551, 2018 
ISSN 2077-4613 

1540 

Animals and treatments:  
Thirty female rats (110±5g) were purchased from the Laboratory Animal Department, 

Ophthalmology Research Institute, Giza, Egypt. The animals were housed in plastic cages and fed on 
basal diet, which consisted of casein (14%; = 85% protein), wood cellulose (5%), vitamin mixture 
(1%), salt mixture (4%) and corn oil (5%). The ingredients of the basal diet were completed to 100 g 
with corn starch. The basal diet formulation was performed according to Reeves et al., (1993). The 
rats were divided to two groups, the first main group (6 rats) was fed on basal diet and it was provided 
water ad Labium during experimental period and considered as negative control group and the second 
main group (24 rats) was fed on basal diet plus Ca and P.  Calcium was added at the above levels as 
CaCO3 which added in the amount of 2.5g/100g (= 1g Ca) diet and Potassium phosphate 
[monohydrate] was added as the principle P source (1.68g/100g diet) for 10th days to induce 
nephrolithiasis as according to Peterson et al. (1996). After that, the second main group was divided 
into three subgroups; the first subgroup (12 rats) was fed on basal diet and it was provided water ad 
labium during the experimental period and considered as control positive group. The second and third 
subgroups were fed on basal diet and the rats were provided celery water extract and turnip leaves 
during the experimental period. The rats after divided the group every rat were put in separately cage. 
The animal room was maintained at 22˚C ± 2˚C with time lighting on from 7 am to 7 pm and relative 
air humidity of 40% to 60%.  The following scheme explained the experimental design in fig (1). 
 

Female rats (30) 

 

 

 

 

  

 

 

                                                              For 60 days   

 

 

 

 

 
Fig. 1: Schematic the design of the nutritional experiment. 

 
Blood sampling:  

The blood samples were collected at the end of each stage (after 10 as induction period and 30 
and 60 days as treatment period) of experimental period. The blood samples were collected from the 
animals from the eye plexuses. Each blood sample was collected into a dry clean centrifuge glass tube 
without any coagulation to prepare serum. Blood samples were left for15 min at room temperature, 
then the tubes were centrifugated for 15 min at 3000 rpm and the clean supernatant serum was kept 
frozen at -18 ºC until the time of analysis. At end of the experimental period rats were weighed and 
euthanized under deep anesthesia using ether and collection of tissue specimen were performed for 
further histological examination. 
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Urine sampling: The rats were pre-acclimatized in the metabolic cage for 2 days before urine 
collection and them given sufficient food and their drinks. The urine was collected after the 10, 30, 
and 60 days of the experimental. The urine samples were kept frozen (- 18˚C) until analysis. 
 
Biochemical assay: 
 
Biochemical Analysis 

Serum glucose was determined according to the method Barham and Trinder (1972), Urea and 
BUN and Creatinine according to Tomas (1998), uric acid was estimated according to Tietz (1990) 
and aspartate aminotransferase (AST) and Alanine aminotransferase (ALT) were estimated according 
to Moss and Henderson (1999). 

Serum Ca and urine were assayed by the method of (Trudean and Freier, 1967). Serum P and 
urine were determined using the method of (Meites, 1977). 

 
Histopathological Examination 

Tissue specimens were collected from liver and kidney and preserved in 10% neutral buffered 
formalin ,dehydrated in different grades of alcohol ,cleared in xylene, embedding in paraffin, 
sectioned with microtome at 5μ thickness and finally stained with hematoxylin and eosin (H&E) and 
masson`s trichrome (MTC) according to (Bancroft et al., 1996). 
 
Statistical analysis: 

Statistical analyses were carried out by SPSS (2007), SPSS19 program. Data were expressed as 
means ± SEM and the Statistical analysis was performed using one-way analysis of variance followed 
by Duncan’s tests. 
 
Results and Discussion 
 
Total phenols and total flavonoids contents: 

The results in table (1) showed that, celery contained total phenols amounted in 1064.36 
mg/100g which was about 2.36 fold as that of turnip leaves. Total flavonoids found in the amount of 
647.86 mg/100g concerning celery herb which was about 2.38 fold as that of turnip leaves. Previous 
study focused on bioactive compounds in celery and turnip leaves. Thus, celery and turnip leaves are 
rich in total phenols and flavonoids as according by Salem (2014). Which confirmed, Jung et al., 
(2011) results.  They reported that, celery water extractis rich in total phenol content. Also, Cartea et 
al. (2011) reported that, Brassica rapa L. contains a high amount of phenol compounds and it is a 
good source of polyphenols; especially flavonoids. 

  
Table 1: Total phenols and total flavonoids of celery and turnip leaves water extracts: 

Items  
Water extracts 

Celery  Turnip leaves  
Total phenols (mg GAE/100g) 1064.36±1.96 450.75±5.44 
Total flavonoids (mg QE/100g)  647.86±3.60 272.22±1.28 
* Total phenols as Gallic acid (GAE) and total flavonoids as quercetin (QE). 

 
Body weight changes and organs somatic index: 

The results in table (2) showed that, body weight, body weight change and organs somatic index. 
Firstly, fifty percent of female rats in positive control were death during the experimental period. 
Tabulated data showed that, the female rats in positive control had significant decrease in body weight 
(16.35%) at the end of the experimental period. While, the female rats treated with celery water 
extract showed significant increase in body weight (51.85%). Moreover, the data in the same table 
resulted in kidney and liver somatic index had a high in nephrolithiasis rats (positive control). This 
may be due to the water stored in the body and its organs caused oedema. The amount of intake and 
urine value in (Fig, 2) may be used for explaining this data. The results were a similar as that reported 
by Abd El-Ghany et al. (2012) who found that, the nephrolithiasis showed decrease in body weight 
gain compared with rats treated by celery which showed a significant increase (p˂0.05). 
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Table 2: Effect of celery water extract and turnip leaves on body weight changes (BWC) and organs 
somatic index  

Items  
Control (-) 
(n= 6 rats) 

Subgroups fed on high Ca diet  

Control (+) 
(n=12 rats) 

Celery water 
extract(n=6 rats) 

Turnip leaves water 
extract 

(n=6 rats) 
Initial (g) 117.00±6.16a 117.16±4.54a 117.33±6.53a 117.33±6.76a 

Final (g) 129.33±9.02b 98.00±3.60c 177.67±6.01a 174.00±6.00a 

BWC (g) 12.36 -19.16 60.67 56.67 
BWC (%) 10.54 -16.35 51.85 48.30 
Liver weight (g) 4.23±0.24ab 3.63±0.52b 5.76±0.63a 4.97±0.35ab 

Liver relative (%) 3.28±0.06a 3.68±0.40a 3.18±0.31a 2.85±0.13a 

Kidney weight (g) 0.97±0.12a 1.15±0.09a 0.97±0.07a 1.03±0.09a 

Kidney relative (%) 0.74±0.04b 1.17±0.0a 0.55±0.06c 0.60±0.05bc 

* Each value in a raw followed by the same subscript is not significantly different at (p ≤ 0.05). 

 
Water intake and urine volume for rats under study: 

After the induction period (excess Ca intake), the water intake showed to be more control (-) than 
(+) ones meanwhile the excreted urine volume showed to be more positive control (1.53 ml) than 
negative control (1.3 ml) as shown in fig (2).  
 

 

 

  
Fig. 2: Water intake and urine volume per day for rats during experimental period: a) water intake for 

rats; b) urine volume after 10 days; c) urine volume after 30 days and d) urine volume after 60 
days.   

 
 After 30 days of the experiment, urine excretion was found to be significant increase due to 

drinking turnip leaves water extract than that of celery extract. While, after 60 days non-significant 
differences was found between celery and turnip leaves extract on urine excretion. The urine excretion 
and water intake were found as column in fig (2).     
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In this aspect, Soebagio et al. (2010) reported that, celery was empirically used to diuresis. Also, 
the same authors found that, celery combines sambiloto caused to increase in urine volume. It imply 
that does increase will indicate the increasing output of urine volume. 
 
Serum glucose and kidney functions: 

The results in table (3) showed that, serum glucose and kidney functions of female rats’ serum 
under study. After 10 days of induction period, the negative group showed normal serum glucose, 
creatinine and uric acid levels. While, the positive group which treated by calcium carbonate 
(2.5g/100g diet) resulted in high level of serum glucose, creatinine and uric acid level and low level of 
serum urea and blood urea nitrogen (BUN) which amounted in 117.60, 1.35, 3.20. 23.16 and 
10.82mg/dl, respectively. Moreover, after 30 days of treatment with celery water extract an improved 
in the kidney functions of rats more than turnip extract which continued to the end of the experiment 
was formed. It is worth to mentioned that, although treatment with water extracts of celery and turnip 
leaves resulted in all parameters under study, glucose content showed a significant increase than that’s 
of controls (+or-). 
 
Table 3: Effect of celery and turnip leaves water extract on serum glucose and kidney functions: 

Items  Control (-) 
Subgroups fed on high Ca diet  

Control (+) 
Water extract of 

celery 
Water extract of 

turnip leaves 
10 days (induction period) 

Glucose (mg/dl) 90.86±1.31 117.59±2.93 -- -- 
Creatinine (mg/dl) 0.21±0.03 1.35±0.06 -- -- 
Urea (mg/dl) 43.78±0.79 23.16±2.98 -- -- 
BUN (mg/dl)** 20.80±0.52 10.82±1.39 -- -- 
Uric acid (mg/dl) 1.26±0.02 3.20±0.08 -- -- 

30 days after therapy  
Glucose (mg/dl) 97.77±3.17b 99.40±3.61b 128.33±1.45a 125.10±1.90a 

Creatinine (mg/dl) 0.55±0.03b 2.67±0.33a 0.80±0.15b 1.10±0.58b 

Urea (mg/dl) 49.33±1.20b 60.33±0.33a 51.67±1.76b 54.33±2.56ab 

BUN (mg/dl)** 23.04±0.56b 28.18±0.16a 24.13±0.83b 23.37±1.24b 

Uric acid (mg/dl) 2.53±0.13c 5.97±0.52a 2.77±0.15c 3.43±0.22b 

60 days after therapy 
Glucose (mg/dl) 88.73±3.58c 113.53±0.38b 112.95±3.72b 134.66±2.89a 

Creatinine (mg/dl) 0.39±0.05b 11.23±0.03a 0.35±0.63b 0.45±0.03b 

Urea (mg/dl) 35.73±0.29c 61.97±2.50a 39.35±1.45c 45.89±0.83b 

BUN (mg/dl)** 16.68±0.13d 23.34±0.49a 18.37±0.68c 21.43±0.39b 

Uric acid (mg/dl) 1.82±0.16b 6.37±0.08a 1.59±0.10bc 1.33±0.20c 

* Each value in a raw followed by the same subscript is not significantly different at (p ≤ 0.05)   
** BUN; Urea nitrogen: To convert the result from urea to urea nitrogen multiply the result by 0.467 

 
The seeds and stalks of celery caused to reduce uric acid levels, relieving symptoms of joint pain 

and immobility (Duke, 1997). Celery is a natural electrolyte balance which helps to drain uric acid out 
of the system. Whereas; diuretic action upon the kidney that assist in the elimination of toxins and 
excess fluid. Moreover, celery roots and leaves juices showed protective effects when applied with 
doxorubicin and influenced on the examined biochemical Parameters (Jovanka et al., 2009). Also, 
Soebagio, et al. (2010) said that, in general, celery classified as nontoxic herb and safe for 
consumption. It is worth to mention that, although treatment with celery or turnip leaves water extract 
resulted in non-significant differences between treatments for all parameters under study, glucose 
content showed a significant increase than those of controls. Moreover, the present results are in the 
line with Abd El-Ghany et al., (2012), who found that, the diet contained 5% dried celery caused to a 
significant decrease (P<0.05) in creatinine, urea and uric acid compared with positive control and Al 
Suhaibani (2013) who found that, the male rats received potassium bromate in drinking water to 
induce renal injury and treated by celery extract group showed significant decrease in creatinine, urea 
and uric acid compared to positive control. While, Salem (2014) studied affective of celery and turnip 
leaves against obesity. The author found that, celery and turnip leaves both blanching and water 
extract caused to improve in serum kidney functions. While, the food are rich in dietary fiber caused 
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to reduce serum creatinine level and improve glomerular filtration rate (GFR) as reported by Salmean 
et al., (2012). Only, one study suggested that rats pretreated with the ethanolic extract of turnip roots 
showed improvement in renal function and improved ischaemia–reperfusion injury (I/R)- induced 
renal inflammatory and oxidative injury (Mohajeri et al., 2013). 
 
Urine comportments as kidney functions: 

Results in table (4) showed that, effective of treated by water extracts of celery and turnip leaves 
on urine as kidney functions. Urine uric acid and creatinine at the end of induction period were 
decrease for female rats which treated by high calcium diet (HCD) compared with untreated female 
rats. The female rats treated with water extracts of celery and turnip leaves resulted in improve in 
urine as kidney functions after 30 and 60 days of treatment period.  
 
Table 4: Effect of water extracts of celery and turnip leaves on urine comportments as kidney 

function:  

Items  Control (-) 
Subgroups fed on high Ca diet  

Control (+) 
Water extract of 

celery 
Water extract of 

turnip leaves 
10 days (induction period) 

Creatinine (mg/dl) 9.40±0.20 8.27±0.46 -- -- 
Urea (mg/dl) 454.91±2.48 487.72±4.46 -- -- 
BUN (mg/dl)** 212.44±1.16 227.77±2.08 -- -- 
Uric acid (mg/dl) 15.33±0.37 7.10±0.20  -- -- 

30 days after therapy  
Creatinine (mg/dl) 9.87±0.46bc 7.60±0.40c 10.93±1.85b 20.73±2.23a 

Urea (mg/dl) 471.58±0.94d 493.95±1.66c 632.54±0.62b 638.75±2.09a 

BUN (mg/dl)** 220.23±0.44c 230.67±0.77b 295.40±0.29a 296.74±2.47a 

Uric acid (mg/dl) 14.00±0.70c 17.83±1.24b 10.67±0.81d 23.11±0.38a 

60 days after therapy 
Creatinine (mg/dl) 25.25±0.57b 10.33±0.33c 29.150.82a 23.21±1.30b 

Urea (mg/dl) 649.72±3.99a 554.29±3.80d 629.33±4.43b 614.80±2.96c 

BUN (mg/dl)** 303.42±1.86a 258.85±1.78d 293.90±2.07b 287.11±1.38c 

Uric acid (mg/dl) 75.63±2.42a 33.33±0.43c 65.59±1.50b 31.20±0.59c 

* Each value in a raw followed by the same subscript is not significantly different at (p ≤ 0.05)   
** BUN; Urea nitrogen: To convert the result from urea to urea nitrogen multiply the result by 0.467 
 

Serum ALT and AST as indicator of liver functions: 
Fig (3) indicated that, the celery or turnip leaves water extracts treated female rats resulted in 

improving serum liver (AST and ALT) which decreased than that of either controls. The results are in 
the line with Abd El-Ghany et al., (2012) who found that, the female rats fed on diet contained 5% 
dried celery has improved in AST and ALT compared with positive group. And, Al Suhaibani (2013) 
treated male rats by potassium bromate in drinking water to induce renal injury and treated by celery 
extract for eight weeks showed significant decrease in ALT and AST compared to (+) group. While, 
Recent studies revealed certain beneficial effects of turnip in treating liver related problems (Li et al., 
2010 and Park et al., 2009). For example, the turnip extract containing flavonoids, anthocyanins and 
sulfur compounds showed hepatoprotective activity on CCl4- induced hepatotoxicity in rats, by 
reducing the levels of serum GOT, and GPT.   According, Salem (2014) studied effective of celery 
and turnip leaves against obesity. The author found that, celery and turnip leaves both blanching and 
water extract caused to improve in serum liver functions. Meanwhile, the aqueous extract of turnip 
leaf (AETL) caused to a significant reduction in the ALT and AST in rats (Hassanpour Fard et al., 
2015) and (Hassanzadeh-Tahjeri et al., 2017). 
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Fig. 3: Serum comportments as liver functions at the end experimental period of female rats treated 

and untreated by water extracts of celery or turnip leaves 
 
Serum calcium and phosphorus contents: 

Results in table (5) showed that, feed excess Ca and P resulted in increase its amounts in serum 
by about 20.2% and 266.6% after 10 days of induction period than that of control (-). After 30 days of 
induction period, a decrease was found being 5.32 and 234.2% then a rapid decrease was showed in P. 
Ca after 60 days, was increase being 72.9 and 17.63% compared with control (-). Treatment with the 
celery or turnip leaves water extracts resulted in decrease in Ca and P by about 6.95 and 7.90% for Ca 
and 45.34 and 42% for P after 30 days of treatments. After 60 days of treatments more decrease was 
found which amounted in 14.31 and 12.41% for Ca and 37.15 and 50.7% for P. The obtained data 
revealed that, the celery or turnip water extracts improved the serum levels of Ca and P. This may be 
due to its content of some comportments such as phenolic or flavonoid compounds .Previous study, 
mentioned that, celery and sambiloto have a compound that may shed stone of Ca and the effects of 
diuresis could help Ca stone to release. So, the combination extracts of celery and sambiloto could be 
synergistic in destroying kidney stones (Soebagio et al., 2010). 

 
Table 5: Effect of water extracts of celery and turnip leaves on serum calcium and phosphorus 

contents during experimental period 

Items  Control (-) 
Subgroups fed on high Ca diet  

Control (+) 
Water extract of 

celery 
Water extract of 

turnip leaves 
10 days (induction period) 

Calcium  (mg/dl) 9.90±0.52 11.90±1.25 -- -- 
Phosphorus (mg/dl)  4.10±0.92 15.03±2.49 -- -- 

30 days after therapy  
Calcium  (mg/dl) 9.97±0.72a 10.50±0.56a 9.77±0.26a 9.67±0.42a 

Phosphorus (mg/dl)  4.27±0.43c 14.27±0.44 7.80±0.38b 8.27±0.03b 

60 days after therapy 
Calcium  (mg/dl) 11.23±0.08b 13.21±0.38a 11.32±0.16b 11.57±0.05b 

Phosphorus (mg/dl)  4.21±0.39b 7.28±0.55a 3.85±0.04b 3.59±0.20b 

* Each value in a raw followed by the same subscript is not significantly different at (p ≤ 0.05). 

 
Urine calcium and phosphorus contents: 

The effect of water extracts of celery and turnip leaves treatment on urine Ca and P are shown in 
table (6). The female rats fed high calcium diet were more urine Ca and P than the female rats fed on 
basal diet in induction period by about 143.82 and 58.9%, respectively. While after 30 days, Ca 
showed a significant decrease than (-) and non-significant differences was found due to P. The 
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decreasing and increasing were about (-28.23 and 44.2%) for Ca and P of control (+) compared with 
control (-) ones. After 60 days Ca and P a high significant decrease was found 50 and 27.16% for 
control (+) compared with control (-). Treatment with celery or turnip leaves water extract resulted in 
increase in Ca and P contents of urine compared with control (+). The increasing was about 224.76 
and 218.5% for Ca and 42.3 and 69.14% for P due to celery or turnip leaves water extracts. The 
obtained data revealed that both extracts led to more urine excretion and prevent stone formation. In 
this respect, Ramnachondran et al. (2011) who reported that, treatment with mixture of extracts of 
some plants (Aerva Lanta, Dolichos Biflorus and Musa) as poly-herbal extracts could be seen it 
restore phosphate levels and reducing the risk of stone information. So, the administration of aqueous 
extracts to rats could be induce lithiasis reduced and prevented the growth of urinary stones, 
supporting folk information regarding anti-urolithiasis activity of the plants. 
 
Table 6: Effect of celery and turnip leaves water extracts on urine calcium and phosphorus contents 
during experimental period 

Items  Control (-) 
Subgroups fed on high Ca diet  

Control (+) 
Water extract of 

celery 
Water extract of 

turnip leaves 
After 10 days (induction period) 

Calcium  (mg/dl) 23.23±0.82 56.64±2.61 -- -- 
Phosphorus (mg/dl)  33.82± 0.81 53.75±0.37 -- -- 

30 days after therapy  
Calcium  (mg/dl) 24.23±1.71a 17.39±1.67b 18.36±0.97b 24.61±1.64a 

Phosphorus (mg/dl)  16.15±1.56a 23.29±0.55a 15.14±1.61b 5.52±0.81c 

60 days after therapy 
Calcium  (mg/dl) 104.18±1.29b 52.11±1.41c 169.23±1.52a 165.97±1.64a 

Phosphorus (mg/dl)  11.12±0.10ab 8.10±0.05b 11.53±0.19a 13.70±0.19a 

 * Each value in a raw followed by the same subscript is not significantly different at (p ≤ 0.05) 

 
Histopathological changes: 
 

Fig (4, 5 and 6) showed that, the histopathological changes of liver and kidney for female rats 
under study. 

The female rats in positive control which fed on high Ca diet for 10 days and untreated during 
experimental period had bad changes of histological. Whereas; the slides showing kupffer cells 
activation, cytoplasmic vacuolization of hepatocytes and intravascular permeation with leucocytes 
(Fig 4b and 4C). Treated with celery water extract (group 3) showed the normal histological (Fig, 4d). 
While, treated with turnip leaves water extract showing vacuolization of hepatocytes and sinusoids 
leucocytosis (Fig. 4e and 4f). 

Fig. (5 and 6) showed that, histopathological changes of kidney for untreated and treated female 
rats with water extracts of celery and turnip leaves. 

The kidney of female rats fed on high Ca diet for 10 days and untreated during experiment period 
had showing focal interstitial nephritis and vacuolation of epithelial liming renal tubules (Fig, 5b), 
vacuolations of epithelial liming glomerular tufts and epithelial liming renal tubules (Fig. 5c) and 
vacuiolations of epithelial lining renal tubules and atrophy of glomerular tuft (Fig, 5d). 

Treated female rats with water extracts of celery and turnip leaves are shown in Fig. (6). In group 
(3) which treated with celery water extract had some slides showed vacuolations of endothelial liming 
glomerular tufts and epithjelial liming renal tubules (Fig, 6a). While, other slides were showing no 
histopathological changes (Fig, 6b). These results are agree with (Abd El-Ghany et al., 2012) who 
reported that, kidney of rats from group treated by diet contained 5% dried celery showed no 
histopathological changes. While, kidney of rats from positive control group showed vacillations of 
renal tubular epithelium congestion of intertubuler blood vessels, focal tubular necrosis associated 
with leucocytic cells infiltration. While, the rats treated by celery (5% of diet) showed no 
histopathological changes. While, Salem (2014) studied the effect of celery and turnip leaves against 
obesity. The author found that, celery and turnip leaves both blanching and water extract showed the 
same results of histopathological changes, too. 
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Fig. 4: Liver of different treated groups: a) Liver of negative control group showing the normal 
histological structure of hepatic lobule (H & E);b) Liver of positive control group showing kupffer 
cells activation and cytoplasmic vacuolization of hepatocytes (H&E); c) Liver of positive control 
group showing kupffer cells activation and intravascular permeation with leucocytes (H&E); d) Liver 
of celery water extract group showing the normal histological structure of hepatic lobule (H&E); e) 
Liver of turnip leaves water extract group showing cytoplasmic vacuolization of hepatocytes (H&E) 
and f) Liver of turnip leaves water extract group showing vacuolization of hepatocytes and sinusoidal 
leukocytosis (H&E). 
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Fig. 5: Kidney of control groups: a) Kidney of negative control group showing the normal 
histological structure of renal parenchyma (H&E); b) Kidney of positive control group showing focal 
interstitial nephritis and vacuolation of epithelial liming renal tubules (H&E); c) Kidney of positive 
control group showing vacuolations of epithelial liming glomerular tufts and epithelial liming renal 
tubules (H&E) and d) ) Kidney of positive control group showing vacuolations of epithelial liming 
renal tubules and atrophy of glomerular tuft (H&E) 
 
 
 
 
 
 
 
 
 
 

a b 

c d 



Middle East J. Appl. Sci., 8(4): 1538-1551, 2018 
ISSN 2077-4613 

1549 

 

Fig. 6: Kidney of different treated groups; a) Kidney of rats from group treated by celery water 
extract showing vacuolations of endothelial liming glomerular tufts and epithelial liming renal tubules 
(H&E); b) Kidney of rats from group treated by celery water extract showing no histopathological 
changes (H & E); c) Kidney of rats from group treated by turnip leaves water extract showing 
apoptosis of some epithelial cells liming renal tubules (H&E) and d) Kidney of rats from group 
treated by turnip leaves water extract showing focal necrosis of renal tubules associated with 
leucocytic cells infiltration (H&E) 
 
Conclusion 
 
 From the present study it could be concluded that, celery or turnip leaves water extracts can 
be used as chemotherapy and therapeutic activities. Whereas; it is rich in flavonoids which has role of 
glomerulonephritis and chemically-induced kidney insufficiency.  
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