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ABSTRACT 

 

The present study was carried out to investigate the nephroprotective effect of Vitex negundo extract on 

nephrotoxicity induced by cisplatin in male albino rats. Rats were randomly divided into four groups. Group I 

was treated as Normal control.  Group II was treated with single intraperitonial dose of cisplatin (16mg/kg body 

weight) on 1st day. Group III was treated with single intraperitonial dose of cisplatin on 1st day which is 

followed by the oral dose of silymarin (50mg/kg body weight/day) from 2nd day to 15th day. Group IV was 

treated with single intraperitonial dose of cisplatin on 1st day which is followed by the oral dose of Vitex 

negundo (200mg/kg body weight/day) from 2nd day to 15th day. After 15 days treatment, all rats were sacrificed 

and collected the blood samples were used for the analysis of biochemical and hematological parameters in all 

groups and body weights also measured before sacrification of rats. Biochemical results of Vitex negundo 

treated group showed a decreased in levels of blood urea, uric acid, blood urea nitrogen and creatinine and 

increased in body weight, albumin and total protein when compared to cisplatin treated groups. Hematological 

results of Vitex negundo treated group also showed an increased in levels of Hb, RBC, WBC, PCV, MCV and 

MCHC when compared to cisplatin treated rats. The results of this study were concluded that Vitex negundo 

protected the rats from the deleterious effects of cisplatin.  
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INTRODUCTION 

 

Nephrotoxicity is the third most common problem 

of the renal system with an estimated lifetime risk 

of 2-5% in Asia, 8-15% in Europe and America 

and around 20% in the Middle East. Some 

phytochemical studies have reported that certain 

Indian medicinal plants showed beneficial effects 

on kidney injury [1]. Nephrotoxic injury is damage 

to one or both of the kidneys that results from 

exposure to a toxic material, usually through 

ingestion. Nephrotoxic injury can lead to acute 

renal failure, in which the kidneys suddenly lose 

their ability to function or chronic renal failure, in 

which kidney function slowly deteriorates. If 

unchecked, renal failure can result in death. 

Chronic exposure to drugs, occupational hazards, 

or environmental toxins can lead to chronic 

interstitial renal diseases [2]. Cisplatin (cis-diamino 

dichloroplatinum II: CDDP), is one of the highly 

effective, frequently used antineoplastic drug or 

DNA alkylating agent or potent anticancer agent 

used to treat solid tumors such as testicular, 

ovarian, cervical, bladder and lung cancers as well 

as solid tumors resistant to other treatment 

regimens. Despite its clinical usefulness, cisplatin 

treatment has been associated with several toxic 

effects particularly nephrotoxicity. Several 

mechanisms have been suggested for cisplatin 

induced renal toxicity i.e. Apoptosis, inflammatory 

mechanism and generation of reactive oxygen 

species [3]. Nephrotoxicity is a main clinical 

problem and occurs in 25-35% of patients receiving 

a single dose of it [4].  

 

Vitex negundo L. (Tamil- Vella nochi, Hindi- 

Nirgundi) belongs to the family Lamiaceae. It is an 

aromatic large shrub. It is commonly bears tri-or 

penda-foliate leaves on quadrangular branches, 

which give rise to bluish-purple coloured flowers in 
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branched tomentose cymes [5]. It is almost found 

throughout India. Phytochemical analysis of plant 

showed that its  leaves contains alkaloid 

(nishundine), flavonoids like flavones, luteolin-7-

glucoside, casticin, iridoid glycosides, an essential 

oil and  other constituent  like  vitamin C, carotene,  

benzoic acid, β-sitosterol and C-glycoside [6]. 

Traditionally it is used as vermifuge, in headache, 

catarrh, acute rheumatism, expectorant, fever, 

sinusitis, to increase memory, as hypolipidaemic, in 

bodyache[7]. It has antioxidant, anti-inflammatory 

and immunomodulatory and anticonvulsant 

activities [8]. As the leaves of Vitex negundo L. 

possess antioxidant and anti-inflammatory 

properties, this study has been undertaken to 

evaluate the effect in experimentally induced 

cisplatin and also find its probable mechanism of 

action including biochemical and hematopoietic 

potential in cisplatin induced rats.  

 

MATERIALS AND METHODS 

 

Plant material: The leaves of Vitex negundo were 

collected from Manapparai, near Trichy district, 

Tamilnadu, India. The botanical identity of the 

plant material was authenticated by Botanical 

Survey of India, Coimbatore, Tamilnadu, India and 

a voucher specimen of the plant material was 

deposited in the department under the number 

BSI/SRC/5/23/2014-2015/TECH/540 for further 

study.   

 

Drugs and Chemicals: Cisplatin vial (Pharmacia 

India Pvt Ltd, Hyderabad, India) was used to 

induce nephrotoxicity and Silymarin (Ranbaxy 

Laboratories Ltd, Punjab, India) was used as 

standard drug were procured from medical shop, 

Trichy. All other chemicals and reagents used in 

the study were obtained commercially and were of 

analytical grade.  

 

Preparation of extract: Vitex negundo leaves are 

dried under shade and then powdered with a 

mechanical grinder to obtain a coarse powder. The 

powder was then subjected to continuous hot 

extraction process using Sox let apparatus at 60oC 

with methanol (90%) for 72hrs. After extraction, 

the solvent was removed by rotary evaporator at 

200oC. The extract was concentrated and stored in 

a desiccator. 

 

Experimental Animals: Male albino rats, 

weighing 150-200g were obtained from the 

Department of Animal Science, Bharathidasan 

University, Trichy. They were housed in clean 

polypropylene cages under standard conditions of 

humidity (45±4%), temperature (25±20oC), and 

light (12 h light/12 h dark cycle), and fed with 

standard diet and water ad libitum. This study was 

approved by the Institutional Animal Ethics 

Committee IAEC (1416/PO/a/11/CPCSEA). 

 

Experimental Design: After one week of 

acclimatization period, male albino rats were 

divided randomly into four groups of six animals 

each. Group I: Normal control rats were treated 

with oral dose of distilled water for 15 days. Group 

II: Rats were treated with single i.p. dose of 

cisplatin (16 mg/kg of body weight) on day1. 

Group III: Rats were treated with oral dose of 

silymarin (50mg/kg body weight/day) from 2nd day 

to 15th day for 14 days after single i.p. dose of 

cisplatin on day1. Group IV: Rats were treated with 

oral dose of vitex negundo (200 mg/ kg of body 

weight/day) from 2nd day to 15th day for 14 days 

after single i.p. dose of cisplatin on day1. After the 

experimental period, collected blood samples were 

used for the studies of biochemical and 

hematological studies in all groups.  

 

Parameters assessed for renal function 

Body weight: On days 1 and 16 of the experiment, 

the rat weights were measured respectively with 

Mettler weighing balance. The absolute and change 

in weights in reference to the initial weight per 

group were calculated [9]. 

Biochemical Analysis: Prior to termination of the 

experiment on the 15th day, the rats were fasted 

overnight. On the 16th day the fasted rats were 

sacrificed under chloroform anesthesia and blood 

samples were directly collected from the heart 

chambers by cardiac puncture. The collected blood 

samples were allowed to clot and centrifuged to 

separate serum and this serum was used for 

analysis of kidney markers like urea, blood urea 

nitrogen by diacetylmonooxime method [10], uric 

acid by uricase method [11], creatinine by alkaline 

picrate method [12], Albumin by bromocresol 

green method [13] and total protein by lowrys 

method [14]. 

 

Hematological Analysis: Blood samples were also 

used for the analysis of Hemoglobin (Hb) by Acid 

haematin method [15], Red blood cell (RBC) 

count, white blood cell count (WBC), Mean 

Corpuscular Volume (MCV) and Mean 

Corpuscular Hemoglobin Concentration (MCHC) 

by haemocytometry method and packed cell 

volume (PCV) by Win Trobe’s tube method [16]. 

 

Statistical Analysis: The Results were expressed 

as the mean value ± SD. Within group comparisons 

were performed by the analysis of variance using 

ANOVA test. Significant difference between 

normal control and experimental groups were 

assessed by student′s t-test. A probability level of 

less than 5% (P<0.05) was considered as 

significant. 
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RESULTS 

 

Effect on Body weight: Table 1 and Fig.1 showed 

the effect of Vitex negundo on average body weight 

of different groups over the duration of the study. 

The average body weight of the animals (group II) 

which received cisplatin significantly decreased 

when compared to the normal control animals 

(group I). When Vitex negundo leaves extract 

(Group IV) was given, the body weight 

significantly increased when compared to cisplatin 

treated animals (group II).  Similarly, silymarin 

treated group (III) also have nearly same effect of 

Vitex negundo against cisplatin induced 

nephrotoxicity. 

 

Effect on Biochemical parameters: Table 2 and 

Fig 2 showed the effect of Vitex negundo leaves 

extract on kidney markers in serum in all groups of 

animals over the duration of the study. Blood urea, 

creatinine, Uric acid and blood urea nitrogen level 

significantly increased in cisplatin treated group 

(II) when compared with normal control group (I). 

However, oral administration of Vitex negundo  

group (IV) significantly (p<0.05) decreased Blood 

urea, creatinine, uric acid and  blood urea nitrogen  

when compared with cisplatin treated group (II)  

whereas Albumin and total protein level decreased 

in cisplatin treated group (II) when compared with 

normal group (I). It is also recovered by oral 

administration of Vitex negundo group (IV) 

significantly (p<0.05) increased albumin and total 

protein level when compared with cisplatin treated 

group (II). Similarly, silymarin treated group (III) 

also have nearly same effect of Vitex negundo 

against cisplatin induced nephrotoxicity. 

 

Effect on Hematological Parameters: Table 3 and 

Fig.3 showed the effect of Vitex negundo leaves 

extract on hematological parameters in blood of all 

groups of animals over the duration of the study. 

Hb, RBC,WBC, PCV, MCV and MCHC level 

decreased in cisplatin treated group (II) when 

compared with normal control group (I).However, 

oral administration of Vitex negundo group (IV) 

significantly (p<0.05) increased the levels of Hb, 

RBC,WBC, PCV, MCV and MCHC in the serum 

when compared with cisplatin treated group (II). 

Similarly, silymarin treated group (III) also have 

nearly same effect of Vitex negundo against 

cisplatin induced nephrotoxicity. 

 

DISCUSSION  

  

In the present study, our results observed that 

significant reduction in Body weight   of the rats 

treated with cisplatin. This result on body weight 

indicated about the effect of cisplatin may be 

attributed to the injured renal tubules and 

subsequently loss of ability of tubular cells to 

reabsorb water, leading to dehydration and loss of 

body weight or due to catabolic effects of cisplatin 

[17]. Moreover, the reduction in body weight of the 

animals in present study correlates with the 

decreased food intake during experimental period. 

Due to the anti-inflammatory activity of vitex 

negundo, this weight loss was attenuated against 

cisplatin induced rat was also observed in our 

study[18].  

 

Biochemical results obtained in the present study 

was indicated the marked elevation in the level of 

blood urea nitrogen (BUN), creatinine, uric acid, 

urea and significant reduction in the level of 

albumin and total protein was also observed in our 

study.In kidneys urea is filtered out of blood by 

glomeruli and is partially being reabsorbed with 

water. Due to cisplatin effect on kidney of 

experimental rats, the urea clearance rate of 

glomeruli was reduced which leads to elevated 

levels of urea in serum [19]. BUN reflects the 

amount of nitrogen present in the body called urea 

and it is used to determine extra nitrogenous 

wastes, filtered by kidneys. Elevated level of urea 

in serum of rats treated with cisplatin also leads to 

increase the level of blood urea nitrogen [20]. 

Creatinine is a breakdown product of creatine 

phosphate in muscle, and is usually produced at a 

fairly constant rate by the body depending on 

muscle mass. The creatinine clearance test is used 

to monitor the progression of renal disease. Our 

study also observed that rate of creatinine clearance 

by the glomeruli and tubules was reduced in the 

rats treated with cisplatin which leads to elevate the 

level of creatinine in the cisplatin treated rats [21]. 

Uric acid is the relatively water-insoluble end 

product of purine nucleotide metabolism. Normally 

uric acid excreted by the kidney, but in renal 

disease caused by cisplatin treatment causes the 

reduced excretion of uric acid which leads to 

elevated level of uric acid in serum [22]. Albumin 

is the major plasma protein which acts 

non‐specifically as a transport protein for numerous 

substances including free fatty acids, certain ions 

(e.g. Ca2+, Zn2+), bilirubin and many drugs. Due to 

renal tubular damages was caused by cisplatin 

treatment causes the excretion of albumin in urine 

which leads to reduced level of albumin in serum 

[23].  The total protein composed the total amount 

of two classes of proteins found in the fluid portion 

of blood. These are albumin and globulin. Total 

Proteins are important parts of all cells and tissues. 

Albumin helps prevent fluid from leaking out of 

blood vessels. Globulins are an important part of 

our immune system. Due to loss of albumin in 

urine which also leads to reduced level of total 

protein in serum [24]. All these   biochemical 

effects caused by cisplatin was significantly 
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reduced and recovered by the oral administration of 

vitex negundo and silymarin was also observed in 

this study [25].  

 

Hematopoietic system is one of the most sensitive 

systems to evaluate the hazards effects of poisons 

and drugs in humans and animals [26].The 

myelosupression and anemia are the most common 

problem encountered in cancer chemotherapy [27]. 

From this stydy, our results also observed that 

decreased RBC, WBC, Hb, PCV, MCV and 

MCHC in cisplatin treated rats due to 

myelosupressive effects of cisplatin [28]. 

Erythropoietin secreted from kidney stimulates 

proliferation and differentiation of erythroid 

precursors in haemopoietic tissues [29]. Thus, lack 

of erythropoietin due to cisplatin induced kidney 

damage would have been the attributing factor for 

decreased RBC. The free radical such as reactive 

oxygen species (ROS) generation by cisplatin 

which through binding to RBC membrane might 

cause oxidative damage resulting in decreased Hb 

levels [30]. Furthermore, decreased RBC and Hb 

by cisplatin may be the attributing factor for 

decreased level of PCV, MCV and MCHC in the 

present study. In addition to this, acute leukopenia 

is one of the side-effects of cisplatin which leads to 

reduced level of WBC in the cisplatin treated rats 

[31]. However, oral treatment with Vitex negundo 

significantly increased in the level of Hb, RBC, 

WBC, PCV, MCV and MCHC value also recorded 

against cisplatin induced nephrotoxicity 

respectively. Results of this study showed that 

vitex negundo extract could contains active 

biological principle(s) like flavonoids, alkaloids 

and polyphenolic compounds recovering the 

biochemical and hematotoxic effect of cisplatin 

with subsequent enhancement of hematopoiesis. 

Thus, the nephroprotection of Vitex negundo 

extract could be improving the body weight, 

biochemical and hematological status in rats 

exposed to dose of cisplatin. 

 

CONCLUSION 

 

The results of the present study was indicated that 

Vitex negundo extract attenuates renal injury in rats 

following cisplatin treatment, possibly by 

inhibiting inflammation and enhancing or 

maintaining the biochemical and hematopoietic 

potentials. These findings suggest that the probable 

efficacy of extract as a novel nephroprotective 

agent which might be due to the presence of 

flavonoids and phenolic compounds in Vitex 

negundo. Therefore, renal protective action of vitex 

negundo may be beneficial for patients undergoing 

chemotherapy of cisplatin. 
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Table 1: Effect on Average body weight changes in the different experimental groups 

 

Groups Treatment 
Average body weight(g) 

Day 1 Day 16 

I Normal control(Normal saline  2ml/kg b.w) for 15 days 179.4±2.25 193.9±2.06 

II Treated with cisplatin (16mg/ kg b.w i.p) single dose 166.4±2.79 117.0±2.27* 

III 
Treated  with silymarin (50mg /kg b.w) in cisplatin induced 

rats for 15 days 
205.9±3.51 210.9±3.46** 

IV 
Treated with Vitex negundo(200mg/kg b.w) in cisplatin 

induced rats for 15 days 
195.1±1.34 209.1±1.34** 

All values were expressed as mean±SD (n=6).statistically significant of *p < 0.05 compared to Normal control 

group (I) and **p < 0.05 compared to cisplatin treated group (II). 
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Table 2: Effect on Serum Kidney Markers in the different experimental groups 

Groups 
Albumin 

(g/dl) 

Total Protein 

(g/dl) 

Creatinine 

(mg/dl) 

Urea 

(mg/dl) 

Blood Urea 

Nitrogen  

(mg/dl) 

Uric acid 

(mg/dl) 

I 3.62±0.02 7.14±0.65 0.56±0.01 30.31±0.01 14.15±0.02 4.38±0.04 

II 1.37±0.01* 4.24±0.02* 1.30±0.04* 83.21±0.10* 38.83±0.04* 7.23±0.08* 

III 2.91±0.12** 6.91±0.03** 0.61±0.03** 45.52±0.02** 21.24±0.01** 4.94±0.06** 

IV 2.50±0.14** 6.20±0.01** 0.72±0.01** 48.23±0.01** 22.51±0.02** 5.04±0.03** 

All values were expressed as mean±SD(n=6). Statistically significant of *p < 0.05 compared to Normal control 

group (I) and **p < 0.05 compared to cisplatin treated group(II). 

  

Table 3: Effect on Hematological Parameters in the different experimental groups 

Groups 
Hb 

(g/dl) 

RBC 

(million/cu.mm) 

WBC 

(cells/cu.mm) 

PCV 

(%) 

MCV 

(fL/cell) 

MCHC 

 (g/dl) 

I 13.12±0.07 5.61±0.04 5.65±1.45 42.21±0.06 75.24±0.03 31.08±0.02 

II 7.12±0.05* 3.11±0.01* 3.56±1.30* 23.39±0.04* 75.20±0.07* 30.44±0.06* 

III 12.88±0.03** 5.51±0.08** 5.24±1.20** 41.45±0.07** 75.23±0.04** 31.07±0.05** 

IV 12.17±0.05** 5.21±0.05** 5.02±0.57** 39.20±0.03** 75.22±0.05** 31.05±0.03** 

All values were expressed as mean±SD (n=6).statistically significant of *p < 0.05 compared to Normal control 

group (I) and **p < 0.05 compared to cisplatin treated group (II). Hb = Hemoglobin, PCV = Packed cell 

volume, WBC= White blood cells, RBC=Red blood cells, MCV=Mean corpuscular volume, MCHC= Mean 

corpuscular hemoglobin concentration.  

 

Fig.1: Effect on Average body weight (gm.) changes in the different experimental groups. 
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Fig 2: Effect on Serum kidney markers in the different experimental groups 
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(A).Albumin level in cisplatin induced nephrotoxic rats. Statistically significant of *p < 0.05 compared to 

Normal control group (I) and **p < 0.05 compared to cisplatin treated group (II). 
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(B).Total protein level in cisplatin induced nephrotoxic rats. Statistically significant of *p < 0.05 
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(C).Creatinine level in cisplatin induced nephrotoxic rats. Statistically significant of *p < 0.05 compared 

to Normal control group (I) and **p < 0.05 compared to cisplatin treated group (II). 
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(E).Blood Urea nitrogen level in cisplatin induced nephrotoxic rats. Statistically significant of  
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(F): Uric acid level in cisplatin induced nephrotoxic rats. Statistically significant of *p < 0.05 compared to 

Normal control group (I) and **p < 0.05 compared to cisplatin treated group (II). 
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Fig 3: Effect on hematological parameters in the different experimental groups. 
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 (A).Hemoglobin level in cisplatin induced nephrotoxic rats. Statistically significant of *p < 0.05 compared 

to Normal control group (I) and **p < 0.05 compared to cisplatin treated group(II). 
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(B).Red Blood Cell level in cisplatin induced nephrotoxic rats. Statistically significant of *p < 0.05 

compared to Normal control group (I) and **p < 0.05 compared to cisplatin treated group (II). 
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(C): White Blood Cell level in cisplatin induced nephrotoxic rats. Statistically significant of *p < 0.05 

compared to Normal control group (I) and **p < 0.05 compared to cisplatin treated group (II). 
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  (D).Packed Cell Volume level in cisplatin induced nephrotoxic rats. Statistically significant of  

  *p < 0.05 compared to Normal control group (I) and **p < 0.05 compared to cisplatin treated group (II). 
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(E).Mean Corpuscular Volume (MCV) level in cisplatin induced nephrotoxic rats. Statistically significant 

of *p < 0.05 compared to Normal control group (I) and **p < 0.05 compared to cisplatin treated group 
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