
IOSR Journal of Environmental Science, Toxicology and Food Technology (IOSR-JESTFT)  

e-ISSN: 2319-2402,p- ISSN: 2319-2399.Volume 11, Issue 1 Ver. III (Jan. 2017), PP 97-100 

www.iosrjournals.org 

DOI: 10.9790/2402-11010397100                                           www.iosrjournals.org                                 97 | Page 

 

Anticlastogenic Effects of Tinospora Cordifolia Against Arsenic 

Induced Genotoxicity Using Micronucleus Assay in Swiss Albino 

Mice Peripheral Blood Erythrocytes. 
 

Sanjeev Kumar Ambasta
1
*, Indrani Trivedi

1
, Seema Kumari

2
, Aniket Kumar

3
, 

Parmanand Verma
1
, Birendra Prasad

1
, Ranjit Kumar

4
, Upendra Kishor Sinha

1
. 

1
Department of Botany, Faculty of Science, Patna University, Patna, Bihar, India. 

2
Department of Biotechnology,  Faculty of Science, Utkal University, Bhubaneswar, Odisha, India. 

3
Department of Biochemistry, Faculty of Science, Patna University, Patna, Bihar, India. 

4
Mahavir Cancer Research Institute, Phulwarishrif, Patna, India 

 

Abstract: The present study was aimed to evaluate anticlastogenic potential of ethanolic extract of T. cordifolia   

against arsenic induced toxicity. In the course of experiment, thirty animals were taken and divided into five 

groups each group contains six animals.  Group 01 was control fed on distilled water supply while rest four (02, 

03, 04, 05) groups were treated with 4 mg/kg body weight sodium arsenite daily for 8 weeks. After eight weeks 

sodium arsenite pre-treated groups 04 and 05 were followed by   treatment of 80 mg/kg body weight ethanolic 

extract of test plant   for next 8 weeks.  Afterwards blood sample were collected from caudal region of mice 

without their sacrifice from all groups and smeared on glass slide which was later followed by double staining 

process. Micronucleus frequency was expressed in the terms of mean and standard deviation.  Approximately 

2000 cells were scored by help of light microscopy to determine micronucleus frequency. A high index of 

micronucleus formation in group 02 and 03 due to clastogenic effect of arsenite were observed while its 

frequency drastically reduced in T. cordifolia   administered group due to its anticlastogenic effect.  

Antimutagenic   potential   of such test plant may be proven as potent herbal drug against genotoxicity.  So   this   

herbal extract   may be   used   as effective   drug   in   preventing genotoxicity.  
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I. Introduction 
Micronucleus formation is a hallmark of genotoxicity and micronucleus assay is an important 

component of genotoxicity screening. The formation of micronuclei serves as an index of genetic damages [1]. 

Micronuclei induction can result from clastogens or aneugens (agent that induces chromosomal loss mainly 

through interference with spindle apparatus). The major mechanism responsible for micronuclei induction is 

double stranded DNA breaks.  Micronucleus assay may detect clastogens and aneugens including mitotic delay, 

apoptosis and chromosomal loss or non-disjunction of chromosomes. Micronuclei are chromatin containing 

bodies that represents fragments or whole chromosome that were not incorporated into the daughter cell nucleus 

at cell division [2]. The micronucleus is an excellent biomarker because it is able to detect chromosome 

breakage or ill functions of mitotic spindle caused by aneugenic mechanisms [3]. The micronucleus index in 

rodents or human cells is one of the standard cytogenetic tests used in the assessment of genetic toxicity in vivo 

or ex vivo [4].  Micronucleus test not only allows the detection of clastogens as genotoxicants but it also 

discriminate clastogens from an aneugens  [5]. Micronucleus assay is rapid, easy, sensitive method for detection 

of mutagenicity [6]. Micronucleus test is used for studying anti-mutagenic activity of herbal drug [7]. Those  

cells  are considered  micro nucleated  in which micronuclei  are defined chromatin corpuscles  with  a  diameter  

less or equal  to 1/3 of  main  cell nucleus and stained equally or lighter than the parent nucleus  [8]. In 

micronucleus test using blood erythrocyte, the blood can be collected for extended period of time and chronic 

and sub-chronic exposure of clastogens can be evaluated for the same animal in the given conditions [9].  

Arsenicals are considered as potent genotoxic and may be proved as carcinogenic based on its physical 

and chemical forms, concentration and duration of exposure [10]. Arsenic toxicity is related to its ability to 

combine with proteins and thiol groups of non-protein molecules of cells which causes alteration of cellular 

pathway [11]. Viability test showed that As (III) is relatively more toxic than As (IV) [12]. Arsenic induced  

mutagenesis  includes  the  induction of  DNA damage  and wide  varieties  of  genetic alterations  which can 

ranges  from single gene mutation to  visible  chromosomal mutations. A lots of studies showed that arsenic 

genotoxicity is mainly related with generation of reactive oxygen species (ROS) during the biotransformation of   

arsenic compounds inside the living cells, generation of ROS causes DNA strand breaks and chromosomal 

aberrations [13]. Lots of medicinal herbs and plants are great source of biologically active compounds which 

may affects the genetic health and general health by maintaining the balance between consumption of mutagenic 
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and anti-mutagenic chemicals [14].  T. cordifolia is commonly called as Giloy and it is climbing shrub belongs 

to family menispermaceae. It is earlier informed that T. cordifolia has anti-mutagenic and anti-carcinogenic 

compounds widely used in Ayurveda [15].  The alcoholic extract of such plant shows the antineoplastic and 

anti-oxidative properties   [16]. It is evident that ethanolic extract of medicinal plants may be useful in 

preventing deleterious effect of oxidative stress caused by arsenic   [17]. In the present study anticlastogenic and 

antimutagenic effects of T. cordifolia   stem ethanolic extracts were investigated against arsenic induced toxicity 

in Swiss albino mice by using the technique micronucleus test in peripheral blood erythrocytes.  

 

II. Material And Method 
A double staining procedure (Harris hematoxylin and Giemsa stain) was used in this study because 

double staining method enhances the clarity of micronucleus as well as increases the scoring time [9]. Thirty 

young and healthy male mice of approximately similar age and weight were caged into five groups and each 

cage containing six animals. Cages were marked numerically 01, 02, 03, 04, 05.  Mice were housed in cage with 

husk bedding and proper hygienic conditions were maintained throughout the experiment. A balanced diet was 

provided along with green vegetables and fruits to the experimental animals.  The temperature of animal house 

was kept at 22 ± 02°C with 12 hours alternate light and dark cycle. During the entire experiment, the guidelines 

of institutional ethical committee   were strictly followed.  Animals of cage number 02, 03, 04, 05  group of 

animal were treated with  sodium  arsenite   (Sigma, CAS: 7784-46-5 ) of dose level 4mg/Kg body weight/day  

for 08  weeks  while  01 group animals  were  behave as control  and   fed  with  clean  water which  was 

obtained  from  the tap water supply of  Patna city, Bihar (India). Sodium arsenite pre treated groups 04 and 05 

were followed by dosing of 80 mg/kg body weight ethanolic extract of test plant   for next 8 weeks (total 

duration of treatment16 weeks).  

 

Extraction of test plant and dose preparation 

T. cordifolia stem extracts were prepared  by  dissolving  dried  grinded powder of plant material in  

90%  ethanol and  placed on horizontal shaker for 24 hours, then it was subjected to  separation of extract  by   

vacuum  rotavator  (Buchi, R- 3 )  at  bath temperature  60°C,  rotation 6 rpm and vacuum pressure was 

maintained  to 310 m bar.  Dose was prepared by dilution of dried residues obtained from rotavator in 5% 

ethanol.  The routes of dose administration of herbal as well as arsenicals to mice were oral. 

 

Slide preparation and observation 

Peripheral blood was collected for data evaluation from each mice of every cage by minor puncture on 

their tail. About 8-10 µl of blood collected from each animal and immediately mixed with 3% EDTA (Sigma, 

CAS 6381-92-6) to prevent their clotting. Blood was smeared on clean, surface sterilized micro glass slide (Blue 

star industries) of dimension 75 mm × 25 mm ×1.35 mm with variation in thickness ± 0.1mm. The erythrocytes 

were fixed in 100% methanol for one minute and slides were incubated for 8 hours at 42°C. The fixed 

erythrocytes were stained with Harris hematoxylin mixed with 3% glacial acetic acid (Merck, CAS 64-19-7) for 

10 minutes. Glacial acetic acid improves the specificity of chromatin material. Slides were then stained with 1/9 

diluted Giemsa stain for 10 minutes. Three slides were made for each sample and number of micronuclei scored 

by two different observers to minimize error.  Around 2000 cells were examined per slide to score micronuclei 

with light microscope (Olympus) under 10×100 (oil immersion)  magnification .In each observation five fields 

were focused and each field contain approx 350-450 cells. The micronuclei have similar color intensity to the 

main intact nucleus and   area less than 1/3 of main nucleus was only considered during scoring. Keen analyses 

were done to evaluate the effect of arsenicals as well as effects of stem extract of test plant on arsenical 

pretreated animals. The results were expressed in the terms of mean, standard deviation, variance and data were 

statistically analyzed.  

 

III. Result And Discussion 
The present study showed that the mean body weight of mice were  decreased on administration of   

sodium arsenite  (as shown in table 01), while  there is increase  in weight after administration of  ethanolic 

extract of T. cordifolia   in sodium arsenite pretreated groups.   

 

Table: 01 Body weight (gm) of treated mice (mean ± SD). 

Group Dose level Mean ± SD Variance 

01 (Control)  00 mg/kg    (Tap water) 29.36 ± 3.001 9.006 

02   4 mg/kg/body weight sodium 
arsenite 

28.98 ± 2.017 4.068 

03 4   mg/kg/body weight  sodium 

arsenite 

26.68 ± 2.233 4.986 



Anticlastogenic Effects of Tinospora Cordifolia Against Arsenic Induced Genotoxicity Using  

DOI: 10.9790/2402-11010397100                                           www.iosrjournals.org                               99 | Page 

 

 

 

 

 

Arsenic significantly induces the formation of micronuclei due to its clastogenic properties but 

frequency of micronuclei were drastically decreased in the T. cordifolia  herbal treated groups  because 

ethanolic extracts of test plant causes reduction of micronucleus formation to a great extent. Thus ethanolic 

extract of Tinospora cordifolia may have good anticlastogenic effect on arsenic induced genotoxicity. The 

percentage frequencies of micronuclei were expressed in the terms of mean and standard deviation which 

illustrates antimutagenic or anticlastogenic property of T. cordifolia (table 02).  

 

Table: 02.Mean and  standard deviation of micronucleus frequency in mice peripheral blood. 

 

 

 

 

 

 

 

 

 

 
 

 
Figure: 01.Microphotograph (A--B) showing micronuclei in peripheral erythrocyte at magnification (10×100) 

under oil immersion. 

04(4mg/kg/bodyweight  
sodium arsenite pretreated) 

80 mg/kg/body weight   
T. cordifolia extract 

31.91 ± 2.735 7.480 

05(4mg/kg/bodyweight  
sodium arsenite pretreated) 

 80 mg/kg /body weight 
T. cordifolia extract 

32.01 ± 2.748 7.551 

Group 

 

% frequency of MN 

(Mean ± SD) 

Variance 

 

01 (control) 0.1002  ± 0.08877  0.0078 

02 (sodium arsenite treated) 0.8438 ± 0.3318 0.1100 

03 (sodium arsenite treated) 0.8625 ± 0.3198 0.1022 

04   (T. cordifolia  stem extract 

treated) 

0.1250 ± 0.0288 0.0008 

05 (T. cordifolia  stem extract 
treated 

0.1248 ± 0.0278 0.0007 
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IV. Conclusion 

Tinospora  cordifolia stem extract   has  minimizing effect on the clastogenicity due to arsenic toxicity. 

Antimutagenic property of such test plant may be proven as potent herbal drug for curing of disorders associated 

with genotoxicity.  These results were noteworthy with respect to preventive aspects of diet and water in 

chemical carcinogenesis due to arsenic which leads to different types of degenerative diseases.  So these herbal 

extracts   are   used   as effective   drug in preventive cancer against arsenic induced genotoxicity.  
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