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Introduction 
 

Urolithiasis is defined as the formation of 

urolith anywhere in the urinary system. The 

disease is reported worldwide and occurs in all 

species of the animals but most frequently 

recorded in feeder steer and lambs
1
. Urinary 

calculi formation usually results from a 

combination of various physiological, 

nutritional and management factors. It may 

occur due to excessive or imbalanced intake of 

minerals in feedlot cattle or in fattening cattle 

receive rations high in cereal grain and oil 

meals
2
. Urolithiasis in ruminants, especially in 

cattle, is of considerable economic importance 

as losses inflicted by this melody are 

considered very high
3
. Treatment of 

obstructive urolithiasis has been found to vary 

depending upon clinical status of animal and 

duration of obstruction
4,5

. Standard 

pharmaceutical drugs on the other hand not 

fully effective in all cases, costly, quite 
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The present study was undertaken to study the EC50 of aqueous extract of Dolichos biflorus 

seeds against ethylene glycol induced renal stone in rats. Hyperoxaluria and Calcium 

oxalate deposition in the kidney was induced by oral administration of ethylene glycol 

(EG) and ammonium chloride in the drinking water to a final concentration of 0.75% and 

2%, respectively for 28 days. The animals were divided into 5 groups, viz. healthy control, 

untreated control, 150, 250 and 300 mg test extract groups. Efficacy of treatment was 

assessed by estimating serum concentrations of urea nitrogen, Creatinine and 

histopathology. The serum urea nitrogen and serum creatinine was lower in extract treated 

rats than the untreated rat. Histopathology of kidney revealed lesions in the renal 

parenchyma of untreated rats and kidney lesions were almost absent in 300 mg/kg body 

weight dose. The aqueous extract of Dolichos biflorus seeds was found to be effective 

against renal stone in wistar rats. The EC50 of the extract was found to be 300mg/kg body 

weight. 
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common reoccurrences, risks of long term 

infertility, potential side effects and no 

guarantee
6
. Surgical treatment causes some 

problems like long term renal damage, 

hypertension and reoccurrence of stones. In 

India, many traditional medicines have been 

used in the treatment of urinary stones from 

ancient times, and they need scientific 

evaluation to understand their mode of action. 

The aqueous extracts of seeds of Dolichos 

biflorus inhibited homogenous precipitation of 

calcium hydrogen phosphate dihydrate 

crystals
7
.  

 

However, the effects of the extract have not 

been evaluated in animal models. The seeds of 

D. biflorus have been reported to show anti-

hepatotoxic
8
, anti-nephrotoxic

9
, free radical 

scavenging activity
10,11 

and antioxidant 

activity
12

. The traditional ethnoveterinary 

practitioners consider decoction of Dolichos 

biflorus seed as an excellent natural product 

that has litholytic potential and in many 

pathological conditions of renal disorders. 

However, scientific validations of such claims 

are lacking. Therefore the present study as 

planned to study the EC50 of aqueous extract 

of Dolichos biflorus seeds against ethylene 

glycol induced renal stone in experimental rats 

 

Materials and Methods 

 

The present study was undertaken to survey 

the anti-urolithiatic activity of aqueous extract 

Dolichos biflorus seeds. The study was done 

on rats which were used only after obtaining 

permission from Institute Animal Ethics 

Committee. 

 

Plant material  
 

The Dolichos biflorus seeds were collected 

from Bareilly district of northern India. These 

were identified and authenticated from 

Botanical Survey of India, Central National 

Herbarium, Howrah, India. 

Extract preparation  
 

The material was uniformly powdered using 

an electric grinder. Aqueous extract of the 

powdered seeds was prepared using distilled 

water as solvent for 6 h in a soxhlet apparatus 

at 70˚C. The extract was filtered using filter 

paper (Whatman No. 40). The solvent was 

removed by using rotary evaporator. The 

extract was dried in vacuo and stored 

refrigerated condition until use. 

 

Animals and treatments  
 

Thirty albino wistar rats of either sex, 12-13 

weeks old, weighing about 150-200 g bred in 

the Laboratory Animal Research Division of 

the Institute were used for experiment after 

obtaining permission from Institute Animal 

Ethics Committee. The rats were housed in 

clean polypropylene cages at nearly about 

normal physiological conditions. They were 

provided with standard ration and ad libitum 

water. They were acclimatized in experimental 

animal house for 3 days before starting the 

experiment. The animal care procedures and 

experimental protocol was in accordance with 

the guidelines of the Committee for the 

Purpose of Control and Supervision of 

Experiment on Animals (CPCSEA). 

 

Determination of EC50 
 

Hyperoxaluria and Calcium oxalate deposition 

in the kidney was induced by oral 

administration of ethylene glycol (EG) and 

ammonium chloride in the drinking water to a 

final concentration of 0.75% and 2%, 

respectively for 28 days. The animals were 

divided into five groups of 6 animals each and 

subjected to treatment for 28 days (Table 1). 

 

Sampling  
 

The anti-urolithiatic activity of the test extract 

was determined on the basis of changes in 
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biomarkers like serum urea nitrogen, 

creatinine and histopathology of kidney.  

 

Biochemical analysis  
 

The blood samples were collected from 

individual rats on day 0 of the experiment and 

thereafter at 7 days interval for 28 days from 

the orbital plexus using microhaematocrit 

capillaries piercing through the outer canthus 

from each animal without anticoagulant and 

allowed to clot at room temperature. Serum 

was separated by centrifugation at 2000 rpm 

for 20 minutes in refrigerated centrifuge. The 

serum was harvested from the blood of rats for 

determining the following parameters. Serum 

urea nitrogen was determined using Diactyl 

monoxime method
13

.  

 

Serum creatinine was assessed 

calorimetrically by using specific commercial 

diagnostic kits manufactured by Span 

Diagnostic (India) Pvt. Ltd.Surat
14

. 

 

Tissue calcium content  
 

The kidneys were stored at -20˚C for 

determining the calcium content. The total 

calcium contents of renal tissue were 

estimated using atomic absorption 

spectroscopy
15

.  

 

Briefly the kidney tissues were dried at 100˚C 

for 24h and weighed. About 500 mg kidney 

tissues were wet digested using double acid 

mixture (perchloric acid: nitric acid =1:5)
16

. 

The mixture was digested until the liquid 

became transparent. The calcium 

concentration in the acid digest was estimated 

using atomic absorption spectrophotometer 

(Analyst 200, Perkin Elmer, and Switzerland).  

 

The quality control criteria was strictly 

adhered to by repeated analysis of reference 

sample The calcium content of the kidney was 

expressed as mg/g wet tissue of the kidney
15

. 

Histopathological analysis  
 

The rats were sacrificed on day 28 post 

treatment. The kidney and urinary bladder was 

fixed with 10% solution of buffered formalin 

(pH 7.4). The tissue was embedded in paraffin 

and the sections of 5 µm were taken using 

microtome and stained with haematoxylin and 

eosin. The slides were examined for 

histopathological lesions and presence of 

crystals using binocular microscope. 

 

Statistical analysis  
 

The data were expressed as mean±SE. 

Standard error of mean and p values were used 

to determine any significant difference among 

different treatment groups using two-way 

analysis of variance (ANOVA) following 

standard protocol
17

. 

 

Results and Discussion 

 

Since the aqueous extract of seeds of Dolichos 

biflorus have shown renoprotective effect, the 

EC50 was determined using biomarkers of 

urolithiasis. 

 

Biochemical analysis  

 

Serum creatinine levels  
 

Mean±SE. values of serum creatinine levels of 

diseased and extract treated rats were 

presented in Table 2. Highly significant 

(p<0.001) increase in creatinine concentration 

of untreated control rats was recorded as 

compared to the values recorded in healthy 

control rats. The treated groups, i.e., rat 

received aqueous extract of Dolichos biflorus 

seeds have shown significant decrease 

(p<0.001) in the serum levels of creatinine 

compared to untreated control rats. The serum 

levels of creatinine in extract treated rats after 

a period of 28 days were estimated as 

4.13±0.70 mg/dl for 150 mg/kg, 3.03±0.18 
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mg/ dl for 250 mg/kg and 2.04±0.11 mg/dl for 

300 mg/kg group. 

 

Serum blood urea nitrogen  
 

Highly significant (p<0.001) increase in serum 

urea nitrogen levels in untreated control rats 

was recorded as compared to healthy control 

rats.  

 

The treated groups, i.e. rat given aqueous 

extract of Dolichos biflorus seeds have shown 

significant (p<0.001) decrease in the serum 

levels of urea nitrogen compared to untreated 

control rats. The serum levels of urea nitrogen 

of extract treated groups after a period of 28 

days were 32.79±0.70 mg/ dl for 150 mg/kg, 

31.34±2.40 mg/dl for 250 mg/kg and 

23.19±0.58 mg/dl for 300 mg/kg group, 

respectively (Table 3). 

 

Kidney calcium level  
 

The concentration of Calcium in acid digested 

kidney tissue is presented in Table 4. The 

untreated control is having highest Calcium 

level per gram of tissue and as dose is 

increased, the calcium level in kidney 

decreased. 

 

Histopathological analysis  
 

After a period of 28 days treatment all rat as 

per the experiment protocol were sacrificed 

after proper anaesthesia and their kidneys and 

urinary bladders were collected, fixed with 

10% solution of buffered formalin (pH 7.4). 

The histopathological changes were recorded 

and shown in Figure 1. In healthy control 

group normal kidney architecture was found 

without any cellular infiltration (Figure 1a). 

Mononuclear cell infiltration and 

haemorrhages were found renal medulla in 

positive control group (Figure 1b). Rats 

receiving test extract dose 150 mg/kg bw 

showed mononuclear cell infiltration, 

medullary degeneration and hemorrhages 

(Figure 1c). In case of rats receiving test 

extract dose 250 mg/kg bw, mild 

haemorrhages in medulla were found (Figure 

1d). Rats receiving test extract dose 300 

mg/kg bw showed normal kidney architecture 

similar to that of negative control group 

(Figure 1e) 

 

Table.1 Protocol to determine the EC50 in rats 

 

Group Ethylene glycol  Ammonium chloride Test extract 

Healthy control Nil Nil Nil 

Positive control 0.75% in drinking 

water 

2 % in drinking water Nil 

150 mg/kg bw 0.75% in drinking 

water 

2 % in drinking water 150 mg/kg bw 

250 mg/kg bw 0.75% in drinking 

water 

2 % in drinking water 250 mg/kg bw 

300 mg/kg bw 0.75% in drinking 

water 

2 % in drinking water 300 mg/kg bw 
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Table.2 Serum creatinine concentration (mg/dl) in normal, urolithiatic and Dolichos biflorus 

extract treated rats 

 

Groups  Days post treatment 

0
th

 day 7
th

 day 14
th

 day 21
st
 day 28

th
 day 

Healthy 

control 

1.02±0.01
A
 1.06±0.22

A,a
 1.49±0.32

AB,a
 1.79±0.12

B,a
 1.59±0.06

AB,a
 

Untreated 

control 

1.14±0.05
A
 3.77±0.02

B,d
 3.67±0.63

B,d
 3.99±0.02

B,d
 4.38±0.26

B,d
 

150 mg/kg bw 1.08±0.06
A
 1.83±0.66

A,ab
 1.83±0.49

A,ab
 1.96±0.09

A,a
 4.13±0.70

B,cd
 

250mg/kg bw 1.05±0.07
A
 1.71±0.14

B,ab
 2.80±0.06

C,bcd
 2.81±0.26

C,b
 3.03±0.18

C,bc
 

300 mg/kg bw 1.11±0.08
A
 2.06±0.07

C,bc
 1.51±0.20

C,a
 1.90±0.14

B,a
 2.04±0.11

C,ab
 

Values±SE bearing different uppercase superscript vary significantly (p<0.001) between periods and lowercase 

superscript between groups. 

 

Table.3 Concentration of urea nitrogen (mg/dl) in blood of normal, urolithiatic and Dolichos 

biflorus extract treated rats 

 

Groups  Days post treatment 

0
th

 day 7
th

 day 14
th

 day  21
st
 day 28

th
 day 

Healthy 

control 

11.90±0.35
ab,A

 8.22±0.86
a,A

 11.05±1.23
a,A

 11.87±0.36
a,A

 17.93±2.71
a,B

 

Untreated 

control 

10.57±0.38
ab,A

 24.38±2.27
c,B

 35.92±0.83
d,C

 42.47±0.47
d,D

 48.27±1.92
d,E

 

150 mg/kg bw 12.48±1.54
ab,A

 18.87±1.79
b,A

 27.96±3.98
bc,B

 32.21±2.91
c,B

 32.79±3.31
c,B

 

250 mg/kg bw 12.23±0.72
ab,A

 18.55±0.83b
,B

 26.88±1.64
bc,C

 27.75±1.80
c,C

 31.34±2.40
c,C

 

300 mg/kg bw 10.41±0.93
ab,A

 20.01±0.71
bc,B

 21.79±1.45
b,BC

 20.83±0.65
b,BC

 23.19±0.58
ab,C

 
Values±SE bearing different uppercase superscript vary significantly (p<0.001) between periods and lowercase 

superscript between groups. 

 

Table.4 Kidney tissue calcium level in mg/g of wet weight 

 

Group  Calcium mg/g of tissue 

 Healthy control  2.64 

 Untreated control  3.76 

 150 mg//kg  3.37 

 250 mg/kg  3.04 

 300 mg/kg  2.94 
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Fig.1 Microscopic changes in kidney parenchyma 

 

1a 1c1b

1e1d Fig 1a: Health control showing normal 

kidney parenchyma.

Fig 1b: Positive control showing. 

haemorrhages, MNC infilitration and 

congestion.

Fig 1c: 150mg/kg group showing 

haemorrhages and congestion

Fig 1d: 250mg/kg group showing mild 

haemorrhages.

Fig 1e: 300mg/kg group showing 

normal kidney parenchym.a

 
 

Administration of ethylene glycol (0.75% v/v) 

to young albino rats results in the formation of 

renal calculi this could be because of an 

increase in the urinary concentration of oxalate. 

Similar observations were also reported by 

other researchers18, 19. In urolithiasis, the 

glomerular filtration rate (GFR) decreases due 

to obstruction to outflow of urine by stones in 

urinary system.  

 

Due to this, the waste products, particularly 

nitrogenous substances such as urea, creatinine 

and uric acid are accumulated in blood. Also, 

increased lipid peroxidation and decreased 

levels of antioxidant potential have been 

reported in the kidneys of rats supplemented 

with a calculi-producing diet 20. Oxalate has 

been shown to induce lipid peroxidation and 

cause renal tissue damage by reacting with 

polyunsaturated fatty acids in cell membrane21. 

Scientific published report is available on 

Dolichos biflorus against urolithiasis however 

anti-urolithiatic effect of some other individual 

plant extract in ethylene glycol induced 

urolithiasis is on record. The extract showed the 

graded response against the ethylene glycol 

induced nephrotoxicity in rats and increase in 

the efficacy of the extract was found dose 

dependent. The same results were observed in 

rats by treating them with plant extract of 

Solanum virginianum22. In the present study rats 

were treated with two different doses of 200 

mg/kg and 400 mg/kg and it was found that 

higher doses reduce the serum creatinine and 

BUN more compared to lower doses. Similar 

results were also observed in rats by feeding 

different doses of ethanolic extract of 

Aspergillus racemosus at doses rate of 200, 400, 

800, 1600 mg/kg bw23. Higher dose has lowered 

serum creatinine and BUN values more than 

lower doses. 

 

The stones formed in the kidneys were found to 

cause extensive damage and this was indicated 
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by elevated levels of blood urea nitrogen 

(BUN), creatinine in the rats fed with calculi 

inducing agents (untreated control group). The 

treatment with extract significantly (P<0.001) 

reduced the serum levels of creatinine, and 

BUN in all regimens. The reduction in 

concentration of serum urea nitrogen exhibited 

in rats received Dolichos biflorus extract 150 

mg/kg bw was comparatively lower than rats 

received 300 mg/kg bw extract but 300 mg/kg 

bw produced a significant lowering of serum 

creatinine and serum urea nitrogen levels that 

was almost half to that found in untreated 

control group. 

 

The calcium content in renal tissue was found to 

vary with the dose. The highest level of calcium 

was found in untreated rat group and rats 

received test extract 150 mg/kg bw and kidney 

calcium level was lowest in rats received test 

extract 300 mg/kg bw. This is because extract 

enhances the excretion of calcium in the kidney. 

The higher doses are having maximum effect 

and prevent deposition of calcium in the kidney. 

 

Microscopic examination of kidney section 

derived from ethylene glycol induced 

urolithiatic rats showed polymorphic irregular 

crystal deposition inside the tubules which 

causes dilation of the proximal tubules along 

with interstitial inflammation, cell infiltration 

and haemorraghes that might be attributed to 

crystals24. 

 

Cotreatment with aqueous extract of Dolichos 

biflorus decreased the number and size of 

crystal deposition in different parts of renal 

tubule and also prevented damage to the tubules 

and calyces indicated anti-urolithiatic and 

renoprotective effect of seed extract of Dolichos 

biflorus. Histopathology of kidney revealed 

lesions in the renal parenchyma of untreated 

rats and kidney lesions were almost absent in 

300 mg/kg body weight dose. Hence, it can be 

concluded that the aqueous extract of Dolichos 

biflorus seeds are effective against renal stone 

in experimental rats with EC50 of 300 mg/kg 

body weight. 
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