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Abstract 
Aim: The aim of the present study is to assess the effect of Triblus terrestris in ethylene glycol induced 

crystalluric rats.  

Materials and methods: Thirty two wistar male rats aged 16-20 weeks weighing 160-200 gm were randomly 

divided into four groups. Group I- Controls, Group II – Methanolic extract of Triblus terrestris, Group III- 

Ethylene glycol -10% aqueous solution, Group IV- Ethylene glycol + Methanolic extract of Triblus terrestris 

with standard chow diet and water ad libitum. After feeding for 15 days blood and urine samples were collected. 

The blood and urine samples were used for the analysis of calcium, magnesium, phosphorus, creatinine, uric 

acid and alkaline phosphatase. Serum samples were analyzed for urea, aspartate transaminase, and alanine 

transaminase. And also urinary samples were analyzed for citrate, oxalate, lactate dehydrogenase , blood 

haemolysate used for erythrocyte antioxidant status, TBARS levels, tissue  homogenate used for hepatic and 

renal marker enzymes. 

Results:   Ethylene glycol + Methanolic extract of Triblus terrestris treated rats were showed significantly 

decreased calcium, oxalate, hepatic glycolic acid oxidase, hepatic lactate dehydrogenase, hepatic& renal 

TBARS levels than compared to ethylene glycol treated rats.    

Conclusion: On  the  basis  of  the  results  obtained  in  the  present  study,  we  conclude  that administration 

of Triblus terrestris extract improve the antioxidant status and reduce crystalluria.  
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I. Introduction 
Urolithiasis is a common condition with a prevalence of 3%–5% and a lifetime risk of 11% in men and 

5.6% in women [1,2].The incidence of kidney stones has been increased in western societies in the last five 

decades, in association with economic development. Most calculi in the urinary system arise from a common 

components of urine, calcium oxalate, representing up to 80% of analyzed stones. This may cause obstruction, 

hydronephrosis, infection, and hemorrhage in the urinary tract system [3-5]. Hyperoxaluria is one of the major 

risk factors for calcium oxalate kidney stone formation in humans . Oxalate is normally excreted by the kidneys, 

and 60–80% of renal calculi are composed of calcium oxalate [6-8]. Oxalate present in many foods is poorly 

absorbed from the intestine, with only 5–15% of dietary oxalate appearing in the urine; the remaining 85% of 

the oxalate is produced endogenously [9]. Several previous studies showed that oxalate-induced peroxidative 

injury is involved in the nucleation, aggregation and development of calcium oxalate stone disease [10-12].The 

traditional medicinal methods, especially the use of medicinal plants, still play a vital role to cover the basic 

health needs in the developing countries and moreover the use of herbal remedies has risen in the developed 

countries in the last decades. So, in the present study we aimed to find out methanolic extract of Triblus 

terrestris can inhibit calculogenesis in ethylene glycol induced crystalluric rats.    

 

II. Materials And Methods 
  Wistar male rats aged 16-20 weeks weighing 160-200 gm were obtained from Department of 

Experimental Medicine, Central Animal House, Rajah Muthiah Medical College, Annamalai University. All 

animals were housed in a temperature controlled room (27± 2
0
C) with a 12: 12 hr light and dark cycle. The 

animals were provided with standard chow diet and water ad libitum. The experiment were carried out as per the 

guidelines of Committee for the Purpose of Control and Supervision of Experiments on Animals (CPCSEA), 

New Delhi, India and approved by the Institutional Animal Ethics Committee (IAEC), Annamalai University. 

 

Experimental groups 

The animals were divided into four groups consisting of eight rats and were maintained for a period of 

15 days.  

Group I- Controls  

Group II – Methanolic extract of Triblus terrestris (2ml//rat) 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4255404/#B1
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4255404/#B2
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 Group III- Ethylene glycol -10% aqueous solution (2ml/kg body weight) 

Group IV- Ethylene glycol (2ml/kg body weight) + Methanolic extract of Triblus terrestris (2ml//rat) 

 

Administration of Ethylene glycol:  

 Ethylne glycol was given at the dose of 2ml per kg body weight using Ryle tube. 

 

Preparation of Triblus terrestris Methanolic extract and administration: 

The whole plant was washed and air –dried and powdered. Triblus terrestris powder extracted in to 

methanol (1:5 ratio) soxalation for 48 hours.  The extract was air dried and the residue obtained was dissolved in 

100ml of water (50%) and 2ml/rat was given using Ryle tube.  

 

Sample collection 

Rats were housed in metabolic cages and 24 hours urine was obtained using thymol crystal as 

preservative. After feeding for 15 days blood and urine samples were collected. The blood samples were used 

for the analysis of serum calcium, phosphate, magnesium, urea, creatinine, uric acid, aspartate transaminase, 

alanine transaminase and alkaline phosphatase.  Haemolysate used erythrocyte antioxidant status (superoxide 

dismutase, Catalase, Glutathione peroxidase, Glutathione). Urinary samples were analyzed for calcium, oxalate, 

citrate, magnesium, alkaline phosphatase, lactate dehydrogenase enzymes, creatinine, phosphorus and uric acid. 

 

Preparation of Haemolysate, analysis of antioxidant enzymes and TBARS 

After removal of plasma and buffy coat, the packed red blood cells obtained were washed twice with 

cold physiological saline. The lysate was prepared and freezing and thawing three times in dry ice made up to 

20g/litre Hb, with distilled water and frozen 20
 0

 C until the determination of erythrocyte antioxidant 

enzymes(Super oxide dismutase, Catalase, Glutathione peroxidase , Glutathione ) and TBARS . 

 

Preparation of Tissue Homogenate, analysis of hepatic and renal marker enzymes  

A portion of the organ was blotted, weighed and homogenized in appropriate ice cold buffer using all 

glass homogenizer with teflan pestle. Hepatic oxalate synthesizing enzymes (Glycolic oxidase, Lactate 

dehydrogenase), renal and hepatic TBARS levels were analyzed. 

 

Analytical procedures 

TBARS in erythrocyte were estimated by the method of Donnan, 1950 [13]. Glycolic acid oxidase was 

estimated by Lui and Roels, 1970 [14]. Superoxide dismutase was assayed by the method of Kakkaretal., 

1984[15], Catalase activity was assayed by Sinha 1972[16].Glutathione peroxidase was assayed by the method 

of Rotruck et al.,  1973[17], after specified period of enzyme action reduced glutathione was measured by 

Beutler and Kelly, 1963[18], oxalate was estimated by Hodgkinson and  Williams 1972 [19] . Calcium, citrate, 

magnesium, alkaline phosphatase, lactate dehydrogenase, AST, ALT, ALP enzymes, creatinine, phosphorus and 

uric acid were assayed by routine standardized methods.  

Statistical analysis: Statistical analysis was performed with SPSS (version 17.0). Results are expressed as mean 

± SD using student‘t’ test. Probability level less of 0.05 was considered statistically significant. 

 

III. Results 
Table 1: Body weight and urinary biochemical parameters in control and experimental groups 

Parameters Group -I (n=8) Group -II(n=8) Group -III(n=8) Group -IV(n=8) 

Body weight changes (gm) 5.29±1.10 5.78±1.49 -23.5±3.89a* -15.5±4.18 b# 

Urinary calcium  
(mg/24h urine) 

0.79±0.14 0.72±0.12 1.30±0.13 a* 0.84±0.14 b* 

Urinary oxalate 

(mg/24h urine) 

0.29±0.12 0.32±0.06 0.68±0.08 a* 0.38±0.05 b* 

Urinary Citrate 
(mg/24h urine) 

3.67±0.86 3.89±0.55 1.78±0.352 a* 2.61±0.062 b# 

Urinary Magnesium 

(mg/24h urine) 

2.39±0.16 2.53±0.26 1.65±0.24 a* 2.11±031 b# 

Urinary Alkaline phosphatase  
(Units/mg creatinine) 

0.14±0.04 0.16±0.03 0.34±0.07 a* 0.19±0.05 b* 

Urinary Lactate dehydrogenase 

(Units/mg creatinine) 

0.34±0.08 0.31±0.06 0.96±0.13 a* 0.40±0.08 b* 

Urinary Creatinine 
(mg/24 h urine) 

1.96±0.30 1.79±0.27 1.33±0.35 a* 2.08±0.32 b* 

Urinary Phosphorus 

(mg/24 h urine) 

8.26±0.13 8.31±0.11 10.74±0.74 a* 8.75±0.62 b* 

Urinary uric acid 
(mg/24 h urine) 

0.67±0.13 0.74±0.09 0.72±0.22 0.69±0.19 
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Data are expressed as mean±SD, * p value <0.001, # p value <0.05 was considered statistically significant. 

a= Group I compared with Group II and Group III 

b= Group III compared with Group IV  

 

Table 2: Serum biochemical parameters in control and experimental groups 
Parameters Group -I (n=8) Group -II(n=8) Group -III(n=8) Group -IV(n=8) 

Serum calcium 

(mg/dl) 

9.29±0.26 9.10±0.31 8.83±0.24 9.24±0.30 

Serum Phosphorous 

(mg/dl) 

 5.08±0.32 5.06±0.22 3.67±0.36 a# 4.88±0.38 b# 

Serum Magnesium 
(mg/dl) 

2.44±0.11 2.28±0.25 3.69±0.13 a* 3.06±0.16 b* 

Serum Urea 

(mg/dl) 

27.50±3.20   28.25±3.58 30.75±2.60 a* 32.53±1.94 b* 

Serum Creatinine 

(mg/dl) 

0.83±0.32 0.86±0.08 0.93±0.12 a* 0.86±0.15 b* 

Serum Uric acid 

(mg/dl) 

1.46±0.11 1.49±0.09 1.50±0.13 1.56±0.26 

Serum Aspartate transaminase 
(U/L) 

149±7.62 150±9.52 171±9.21 a* 159±6.08 b* 

Serum Alanine transaminase 

(U/L) 

 47±3.22 47±4.19 66±9.40 a# 52±7.32 b# 

Serum Alkaline phosphatase 
(U/L) 

241.6±14.9 231.8±12.4 263.6±16.3 a* 238.3±11.9 b# 

 

Data are expressed as mean±SD, * p value <0.001, # p value <0.05 was considered statistically significant. 

a= Group I compared with Group II and Group III 

b= Group III compared with Group IV  

 

Table 3: Erythrocyte antioxidant and TBARS levels in control and experimental groups 
Parameters Group -I (n=8) Group -II(n=8) Group -III(n=8) Group -IV(n=8) 

Super oxide dismutase- (U/mg Hb)  4.17±0.81 3.95±0.68 2.49±0.65 a* 3.85±0.39 b* 

Catalase 

(µ moles of H2O2 utilized/min/mg Hb ) 

35.75±4.27 34.13±3.95 27.23±4.17 a* 33.63±4.47 b# 

Glutathione peroxidase (µg of GSH consumed 
/min/mg Hb) 

6.55±0..72 6.48±0.62 4.12±1.22 a* 6.20±0.60 b* 

Glutathione (mg/dl RBC) 41.7±6.34 43.37±4.80 31.7±6.45 a# 36.6±5.38 b# 

TBARS  
(n moles/mg Hb) 

5.94±0.69 6.39±0.88 7.93±0.27 a* 5.95±0.75 b* 

 

Data are expressed as mean±SD, * p value <0.001, # p value <0.05 was considered statistically significant. 

a= Group I compared with Group II and Group III 

b= Group III compared with Group IV  

 

Table 4: Hepatic, Renal enzymes and TBARS levels in control and experimental groups 
Parameters Group –I  (n=8) Group-II (n=8) Group –III (n=8) Group-IV(n=8) 

Hepatic Glycolic acid oxidase 
 (n moles/mg protein/min) 

3.13±0.59 2.98±0.45 5.79±0.86 a* 3.75±0.43 b* 

 Hepatic Lactate dehydrogenase 

 (Units/mg protein) 

1.38±0.34 1.49±0.35 4.29±0.59 a# 1.50±0.66 b# 

Renal  Lactate dehydrogenase  

(Units/mg protein) 

2.88±0.50 2.74±0.49 2.05±0.37 a# 2.98±0.38 b# 

Hepatic TBARS 

 (n moles/mg protein) 

1.92±0.41 2.03±0.38 3.81±0.91 a* 2.98±0.44 b# 

Renal TBARS  

(n moles/mg protein) 

2.89±0.61 2.71±0.82 4.26±0.53 a* 2.70±0.72 b* 

 

Data are expressed as mean±SD, * p value <0.001, # p value <0.05 was considered statistically significant. 

a= Group I compared with Group II and Group III 

b= Group III compared with Group IV  

 

IV. Discussion 
Crystalluria was induced in male albino rats by oral administration of ethylene glycol at the dose of 0.2 

gm/day for 15 days [20].  Ethylene glycol administration approximately 2 fold increased in urinary oxalate 

excretion and marked crystalluria. The increased urinary oxalate excretion could be due to dietary source, 

increased intestinal absorption, increased synthesis from ethylene glycol, altered renal tubular transport. Oxalate 
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is an end product of several metabolic pathways. The amount of oxalate in the urine reflects the sum total of 

intestinal absorption plus denovo synthesis. Oxalate is transported by a passive simple diffusion process [21]. In 

the present study all the animals were on normal chow diet, so hyperoxaluria could not be due to dietary origin. 

Oxalic acid formed was largely excreted in the urine as calcium oxalate and deposited in the renal tubules [22]. 

Oxalate seems to be freely ultra-filterable at the glomerulus and there is a insignificant amount of secretion by 

the tubules [19].  Thus, the increased oxalate excretion could not be due to altered renal tubular transport.   

Ethylene glycol metabolized through glycol aldehyde, glycolic acid and glyoxylic acid too oxalic acid 

and carbon dioxide by glycolic acid oxidase (GAO) and lactate dehydrogenase (LDH) [23]. So the 

hyperoxaluria is due to increased synthesis from ethylene glycol mainly, which is also evident from the 

enhanced activities of oxalate synthesizing enzymes of the liver such   as GAO and LDH. The specific activities 

of liver GAO and LDH have been found to be significantly elevated in ethylene glycol fed animals which may 

be due to substrate mediated induction of enzymes [24].  Triblus terrestris administration result in a decline in 

oxalate excretion which could be due to inhibition of hepatic GAO and LDH activity as reported earlier [25].  

In ethylene glycol treated rats there was a significant increase in urinary calcium and phosphorous. The 

serum calcium was normal whereas serum phosphorus was lowered. The concentration of calcium in urine 

depends mainly on the concentration of inhibitor, a sufficient level of urinary oxalate results in the inhibitor 

factors being overcome and oxalate then complexes with scanty amount of urinary calcium available. The 

formed complexes are insoluble and they precipitate in the tubular lumen. The filtered calcium bound to oxalate 

cannot be reabsorbed and apparent calcium excretion increases. In Triblus terrestris treated rats urinary calcium 

excretion was significantly lesser than ethylene glycol treated rats. This could be due to diminished oxalate 

excretion as a result of diminished activity of GAO and LDH. 

Citrate seems to have significant inhibitory effect on calcium oxalate crystals growth even at very low 

concentration [26]. In the present study there was a significant reduction of citrate excretion in ethylene glycol 

treated rats. It could be due to ethylene glycol metabolites such as lactate, glycolic acid and oxalic acid 

accumulating in the renal tissue resulting in acidosis which would lead to increased reabsorption of citrate in 

exchange for hydrogen ion in the renal tubules causing reduced urinary citrate. In Triblus terrestris treated rats 

urinary citrate excretion was significantly higher than ethylene glycol treated rats. This could be due to 

protective effect of the against toxic metabolites of ethylene glycol, interference with EG metabolism resulting 

in reduced formation of toxic metabolites. 

In ethylene glycol treated group there was hypermagnesemia. There is a high risk of calcium oxalate 

stone formation in magnesium deficient rats due to hyper absorption and retention of calcium and oxalate by the 

renal tubules [27].In ethylene glycol treated rats AST, ALT, ALP activities were raised which could be due to 

the toxic effect of the metabolites of ethylene glycol. It is reported that glycoaldehyde and glyoxylate are the 

principle metabolites responsible for EG toxicity causing ATP depletion and enzyme destruction [28].  In 

Triblus terrestris treated rats the hepatic enzymes activity was significantly lesser than ethylene glycol treated 

rats. 

In ethylene glycol treated rats serum urea and creatinine were significantly elevated which is 

suggestive of renal dysfunction. In Triblus terrestris treated rats serum urea and creatinine became normal 

because toxic intermediate formation was reduced. Renal cell damage is also associated with lipid peroxide 

production indicating cell injury due to the production of free radicals and damage appears primarily due to 

hyperoxaluria   and is augmented crystal deposition in renal tubules [29]. In Triblus terrestris treated rats 

TBARS levels were significantly decreased than in ethylene glycol treated rats. It could be due to decrease 

urinary calcium oxalate excretion, decreased GAO and LDH activity and antioxidant effect of Triblus terrestris.    

In Triblus terrestris treated rats the antioxidant status became normal which could be antioxidant 

protection rendered by possible flavonoids present in Triblus terrestris extract.In conclusion toxic metabolites 

and oxalate formed from ethylene glycol has been proposed to induce free radical damage in the kidney and 

promoting calculogenesis. It is evident from increased TBARS and diminished antioxidant enzyme status. 

Administration of Triblus terrestris extract improve the antioxidant status which may be due to their flavonoids 

such as Kaempferol, Quercetin and Isorhamnetin. 
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