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                                                                                ABSTRACT: 

 

 

Ant ioxidant s are t he subst ances able t o  prevent  or  inhibit  oxidat ion 

processes in human body as we ll as in food product s.  The import ant  

ro les o f react ive oxygen spec ies in d iseases relat ed to  aging an d the 

necessity and benefit s  o f ant ioxidat ive  nutraceut icals in t he 

prevent ion o f diseases and promot ion o f hea lthy ag ing hav e been 

extensive ly reported in recent  years.  The natural ant ioxidant s are a 

stable part  o f nutr it ion as t hey occur in a lmost  all edible p lant  

product s.  In current  pro ject ,  plant s  (Prosopis cineraria,  Rhus 

myserensis  Cordia dichotoma)  from ar id  zone o f INDIA and  S tevia 

rebaudiana  were invest igat ed for  t heir  ant ioxidat ive act ivity in RBC 

model syst em using parameter  like SOD, MDA,  reduced glut athione.  

The synthet ic  ant ioxidant  BHT (butylat ed hydroxyl to luene)  was used 

as standard and oxidat ive st ress induced using H2 O2 .  These extract  

also  used in t he study fo r  t heir  prevent ion effect  against  oxidat ive  

damage using pBR322 plasmid DNA t reat ed with H 2 O2  for  induc ing  

oxidat ive st ress.  

 

These extract  prepared using peels/ fruit s/seeds/ leaves o f t he plant  by 

co ld ext ract ion in so lvent  like  water,  methano l,  and acetone.  Out  o f 

all , extract  acetone extract  o f Stevia rebaudiana leaves exhibit  best  

ant ioxidant  act ivity and it  was further  invest igat ed in  vivo in wist ar  

rat s for  it s  probable curat ive effect  against  lindane induced liver  

toxicity us ing parameters like AFP,  SGPT, SGOT,  GGT, ALP,  

ALBUMIN.  Posit ive result s have been obtained aft er  15 days o f 

t reatment  and the t reatment  will be cont inu ed fo r about  1 month.  
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                                                                    Introduction: 
 

Oxidat ive processes occurr ing in living organisms result  in t he 

fo rmat ion o f highly react ive  free radicals t hat  are k nown to  cause 

accelerat ed aging o f living ce lls and to  increase the r isk o f hea lth 

impa irment  (Finley et  al. ,  1993).It  has been est ablished that  

oxidat ive st ress is  among the major  causat ive factors in t he induct ion 

o f many chronic and degenerat ive diseases inc lud ing at herosclerosis,  

ischemic  hear t  disease,  ageing,  diabet es mellit us,  cancer ,  

immunosuppression,  neurodegenerat ive diseases and others (Diaz MN 

et al. ,  1997, Effat  sour i et al. ,  2007) 

The most  effect ive way to  eliminate free radica ls which cause the 

oxidat ive st ress is  with t he he lp o f ant ioxidant s.  Ant ioxidant s,  both 

exogenous and endogenous,  whether  synthet ic  o r  natural,  can be  

effect ive  in prevent ing free radica l fo rmat ion by scaveng ing them or 

promot ing their  decomposit ion and suppressing such disorders.  

Current ly,  t here is  a  growing int erest  toward s natural ant ioxidant s o f 

herbal resources.  Epidemio logica l  Ant ioxidant s are  chemica l species  

capable o f t erminat ing radica l cha in react ions  (Meyskens et  al;  Byers  

et  al. ,  1995).In relat ion to  t hese find ings an e xtensive range o f 

ant ioxidant s both exogenous  and endogenous whether  synthet ic  or  

natural have been presented for  t he t reatment  or  prophylaxis o f 

diso rders at t r ibuted to  free radical oxidat ive damages (Cesquini et  

al. ,  2003).  The fact  t hat  var ious ant ioxid ant s occur  naturally in  

plant s has been proven (Yen et  al. ,  2000).Therefore,  ident ificat ion 
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and development  o f sa fer ,  natural ant ioxidant s is  more benefic ia l.  

Restr ict ion on the use o f synthet ic  ant ioxidant s due to  t heir  probable  

s ide-effect s has increased  the contr ibut ion o f natural  ant ioxidant s 

(Velioglu et  al. ,  1998).  The ant ioxidant  act ivity o f several p lant  

const it uent s,  beyond the vit amins,  in t he fo rm o f crude extract  or 

iso lat ed compound has been put  widely into  considerat ion (Gazzani 

et  al. ,  1998; Larson et  al. ,  1988).  Consumpt ion o f t he  flavono ids and 

their  potent ia l s ignificance as ant agonist s o f oxidat ive st ress has  

been the  int erest ing subject  o f many invest igat ions (Cao et  al. ,  

1996).  Vegetables and fruit s are  also  reported to  decrease the r isk  o f 

degenerat ive diseases and could have a protect ive  effect  against  

oxidat ive st ress (Vinson et  al. ,  1998).  Ant ioxidant s are also  

import ant  for  food protect ion against  deter io rat ion react ions caused  

by atmospher ic oxygen.  

 

There is  a lso  a considerable amo unt  o f evidence revealing an 

associat ion between ind ividuals  who  have a diet  r ich in fresh fruit s 

and vegetables and the decreased  r isk o f cardiovascular  diseases and  

certain fo rms o f cancer  (Salah et  al . ,  1995).  Considerable effo rt  has 

been directed in search for  safe ant ioxidant s from natural sources.  

Naturally occurr ing ant ioxidant s could be found in fruit s,  vegetables,  

nut s,  seeds,  leaves,  flowers,  roots and barks.   Extensive invest igat ion 

o f plant s as sources o f effic ient  radical -scavenging compounds  has 

been under  way in number  o f  research groups in recent  decade. 
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Detect ion o f ant ioxidant  property o f plant  extracts can be done by 

eva luat ing several blood parameters and check effect  on RBC.  

 

The natural ant ioxidant s are a stable par t  o f nutr it ion as t hey occur 

in a lmost  all ed ible  p lant  product s.  Po lypheno ls  are t he most  

numerous group o f ant ioxidant  component s,  and  they are present  in  

fru it s and vegetables,  t heir  product s,  leguminous plant s,  grains,  t eas,  

herbs,  spices and wines (Horubała 1999).  Consumpt ion o f food  

containing a lot  o f po lyunsaturated fat t y acids raised the significance  

and usage o f subst ances t hat  protect  them aga inst  oxidat ion.  The 

ant ioxidant  supplementat ion is a  generally accepted method o f 

pro longing the st abilit y and storage life  o f food product s,  in  

part icular t he ones inc lud ing fat .  

 

However,  t he art ific ia l compounds with ant ioxidant  propert ies  like  

butylat ed hydroxyto luene (BHT ) have a limit ed allowance fo r  food 

due to  t heir  potent ia l cancerogenic ity (Jayaprakasha et  al. ,  2003).  

The growing  demand fo r natural ant ioxidant s observed in food and 

cosmet ic industr ies fo rces t he  search fo r new sources  o f t hese 

compounds.  It  has been at tempted to  discuss which  p lant s and their  

by-products can be considered as a  r ich source o f natu ral 

ant ioxidant s and  what  methods should be used for  t heir  effic ient  

extract ion.  
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The compet it ion between natural and synthet ic  ant ioxidant s,  in t erms o f 

consumer  acceptance, legal needs for market  access,  toxic ity and thermal 

stabilit y,  is  a  big problem.  Great  number  o f medic ina l and other plant s 

contains  chemica l compounds exhibit ing  ant ioxidant  propert ies.  Var ious 

studies could be carr ied out  on such plants which may  result s in a  

development  o f natural ant ioxidant  formulat ions fo r food, cosmet ic and 

other applicat ion. Use o f natural ant ioxidant s,  as food addit ives  fo r 

inact ivat ing free radicals  receives a lot  of at tent ion nowadays, not  only 

fo r t heir  scavenging propert ies,  but  also  because they are natural,  non-

synthet ic  product s and their appreciat io n by consumers are very 

favourable.  The fact  t hat  var ious ant ioxidant s occur naturally in plant s 

has been proven. Therefore,  ident ificat ion and development  o f safer,  

natural ant ioxidant s is  more  benefic ia l.  There is  also  a considerable 

amount  o f evidence r evealing an associat ion  between ind ividua ls who 

have a diet  r ich in fresh fruit s and vegetables and the decreased  r isk o f 

cardiovascular  diseases and certain forms  o f cancer,  and it  is  generally 

assumed that  t hese dietary element s,  responsible fo r t he prot ect ive 

effect s,  are ant ioxidant  nutr ient s.  

(http://www.labtestsonline.org/map/aindex.html) 

 

 

In t his study,  plant s were sele ct ed from ar id zone o f Rajasthan ,  

(Prosopis  cineraria,  Rhus myserensis ,  Cordia dichotoma)  and Stevia 

rebaudiana .   However,  scient ific  info rmat ion on  ant ioxidant  

propert ies o f plant s o f ar id  zone is  scarce.  

http://www.labtestsonline.org/map/aindex.html
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Many p lant -der ived product s exhibit  potent  ant it umour  act ivit y 

against  several rodent  and human cancer  cell lines  [ Lin et  al  1996 ,  

Nair et  al 2004].  They a lso  possess potent  ant i - invas ive and ant i-

metast at ic  act ivit ies [Bracke et al 1994 ,  Hirano et al 1995].  

 

Dur ing fet al deve lopment ,  AFP maintains high leve ls in t he serum 

and drops to  very low leve ls t hroughout  t he re maining o f life .  AFP 

may be s light ly e levat ed or persist ed in  pat ient s with large hepat ic  

metast ases or viral hepat it is .AFP measurement  is  wide ly accepted as  

tumor marker  and fo r monitor ing the therapeut ic effect iveness o f 

hepatocellu lar  cancer.  Slight ly increased t it res o f AFP are pathognomic 

fo r an inflammat ion. I f,  dur ing fo llow up invest igat ions,a cont inous 

increase is  stat ed a cancerous is  probable .(  Zhou L et al ,2006 ). 

 

 

 

 

 

 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhou%20L%22%5BAuthor%5D
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                                            Introduction to plants: 
 

 

 

  
 

1. Prosopis cineraria 

 
 Binomial distribution 

 
Kingdom Plantae 

Division Magno liopsida  

Class Magno liophyta 

Order Faba les  

Family Fabaceae  

Genus Prosopis  

Species P. cineraria  

 
Table: 1  

 

 

I t  is  an extremely important  t ree o f arid  India.  Green and unr ipe  

pods,  known as 'Sangr i' ,  are  used as vegetable and in  t he preparat ion 

o f curr ies and pick les.  The dry pods,  known as  'Khokha' are used as 

an emergency food and help in  prevent ing prot ein -calo r ie  

malnut r it ion.  The powdered flowers mi xed with sugar  are used by 

women to  safeguard  themselves against  miscarr iage dur ing  

pregnancy,  and the flowers are used as a  tonic fo r  blood pur ifier  and  

in t he skin diseases (Toky) .  

http://en.wikipedia.org/wiki/Plant
http://en.wikipedia.org/wiki/Magnoliopsida
http://en.wikipedia.org/wiki/Magnoliophyta
http://en.wikipedia.org/wiki/Fabales
http://en.wikipedia.org/wiki/Fabaceae
http://en.wikipedia.org/wiki/Prosopis
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Prosopis cineraria flower is pounded, mixed with sugar and used during pregnancy as 

safeguard against miscarriage. Water-soluble extract of the residue from methanol extract 

of the stem bark exhibits anti-inflammatory properties. 

Prosopis cineraria plant produces gum, which is obtained during May and June. The 

bark of the tree is dry, acrid, and bitter with a sharp taste; cooling anthelmintic; tonic, 

cures leprosy, dysentery, bronchitis, asthma, leukoderma, hemorrhoids and muscle 

tremors. The smoke of the leaves is good for eye troubles. The bark is used as a remedy 

for rheumatism, cough, the common cold, asthma, and scorpion stings.  
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2.Stevia rebaudiana 

 Binomial distribution 

Kingdom Plantae 

Division Magno liopsida  

Class Magno liophyta 

Order Faba les  

Family Fabaceae  

Genus Prosopis  

Species P. cineraria  

 

Table:  2 

 

 

Stevia is a genus of about 240 species of herbs and shrubs in the sunflower family 

(Asteraceae), native to subtropical and tropical regions from western North America to 

South America. The species Stevia rebaudiana, commonly known as sweet leaf, 

sugarleaf, or simply Stevia, is widely grown for its sweet leaves. As a sweetener and 

sugar substitute, Stevia's taste has a slower onset and longer duration than that of sugar, 

although some of its extracts may have a bitter or licorice-like aftertaste at high 

concentrations.(Tadesse bekele et al, 208 )   

With its extracts having up to 300 times the sweetness of sugar, Stevia has garnered 

attention with the rise in demand for low-carbohydrate, low-sugar food alternatives. 

Medical research has also shown possible benefits of Stevia in treating obesity and high 

blood pressure. Because Stevia has a negligible effect on blood glucose, it is attractive as 

a natural sweetener to people on carbohydrate-controlled diets. Health concerns and 

http://en.wikipedia.org/wiki/Plant
http://en.wikipedia.org/wiki/Magnoliopsida
http://en.wikipedia.org/wiki/Magnoliophyta
http://en.wikipedia.org/wiki/Fabales
http://en.wikipedia.org/wiki/Fabaceae
http://en.wikipedia.org/wiki/Prosopis
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political controversies have limited Stevia's availability in many countries. More recent 

medical research has shown promise in treating obesity (M.suttajit et al.,1993) and 

hypertension Stevia has a negligible effect on blood glucose, even enhancing glucose 

tolerance; therefore, it is attractive as a natural sweetener to diabetics and others on 

carbohydrate-controlled diets.    (http://www.rain-tree.com/stevia.htm) 

 

 

3. Cordia dichotoma 

 

 
 

 

 

 
Used as a vegetable,  raw, cooked,  or pickled,  and are known by  many 

names,  inc lud ing lasora in Hind i.  The object ive o f t he invest igat ion 

perfo rmed was to  det ermine the ant ioxidant  propert ies o f pods,  peels  

and seeds o f different  domest ic fruit s that  are commonly ava ilable  

and readily consumed in Ra jasthan,  and to  ind icat e which o f t hem 
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can become a new source o f natural ant ioxidant s for  food, cosmet ic  

and pharmaceut ical indust r ies .  

 

Free radica ls and react ive oxygen species (ROS)  damages the DNA 

by producing oxid ized pur ines and  pyr imid ines,  sing le st rand breaks 

and alkali labile  s it es.  

 

 

 

 

 

 

 

   

PPP LLLAAANNN TTT   NNN AAAMMM EEE   CCC OOOMMM PPP OOO UUUNNN DDD SSS   PPPRRREEE SSSEEE NNN TTT   

PPP rrrooo sssooo ppp iii sss    ccc iii nnn eee rrraaa rrr iii aaa    SSS uuu ggg aaa rrr ,,, fff lll aaa vvv ooonnn ooonnn eeesss ,,,    ttt aaannn nnn iii nnn sss    

SSS ttt eeevvv iii aaa    rrreeebbb aaa uuu ddd iii aaa nnn aaa    SSS ttt eee rrr ooo lll sss ,,, fff lll aaavvv ooonnn oooiii ddd sss ,,,    

ttt aaannn nnn iii nnn sss ...    

CCC ooo rrrddd iii aaa    ddd iii ccchhh ooo ttt ooo mmmaaa    TTTaaannn nnn iii nnn sss ,,, aaa lllkkk aaa lll ooo iii ddd sss ,,,    

fff lll aaa vvvaaannn oooiii ddd sss ...    

RRRhhh uuu sss    mmmyyyssseee rrreeennn sss iii sss    TTTaaannn nnn iii nnn sss ,,,    ttt eee rrrppp eeennn oooiii ddd eeesss ...    
   
Table: 3 
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OOOxidat ive damage o f DNA,  proteins,  and lip ids by oxidant s  has been 

implicat ed in a  number  o f patho logical condit ions  such as cancer,  

aging,  and cardiovascular  diseases.  Hydrogen  peroxide (H 2 O2),  a  

ROS may be invo lved in t he  format ion o f hydroxyl radica ls,  which 

are highly react ive,  destruct ive,  and result s in d irect  DNA damage.  

Lip id  peroxidat ion is  a  highly damag ing  event  t hat  result s from the  

int eract ion o f ROS with cellu lar  membrane lip ids.  It  not  only  

drast ically a lt ers t he st ructure and funct ion o f membranes,  but  also  

generates highly toxic by-products (Meneghini R,  1993) .  Fortunately,  

var ious benefic ia l compounds known as ant ioxidant s contro lled  free  

radical fo rmat ion naturally.  Ant ioxidants are a  group o f subst ances 

when present  at  low concentrat ions  compared to  oxidized substrates 

s ignificant ly inhibit  o r  delay oxidat ive processes,  while be ing  

oxid ized themselves.  

 

 

 

 

 

 

 

\  
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                                     REVIEW OF LITERATURE: 
 

 

 

1. Hydrogen peroxide (H 2O2) 

 
 

Hydrogen peroxide can be generated through a dismutat ion react ion 

from superoxide anion by superoxide dismutase.  Enzymes such as  

amino  acid oxidase and xanthine oxidase also  produce hydrogen 

peroxide from superoxide anion.  Hydrogen peroxide is high ly 

diffus ible and crosses t he plasma membrane easily.  Hydrogen 

peroxide is  t he least  react ive molecu le  among react ive oxygen 

species and is st able under  phys io logical pH and t emperature in t he  

absence o f metal ions.  Hydrogen peroxide is a  weak oxidiz ing and  

reducing agent  and is t hus regarded as be ing poor ly react ive.  

Hydrogen peroxide can generate t he hydroxyl radica l in t he presence 

o f metal ions and superoxide anion (·O 2
–
 + H2 O2  → ·OH + OH

–  
+ O2 ) 

(Halliwe ll 1997).  Hydrogen peroxide can produce sing let  oxygen 

through react ion with superoxide anion or  with HOCl or  

chlo roamines in living syst ems (St ief 2000, 2003).  Hydrogen 

peroxide can degrade certain heme proteins,  such as h aemoglobin,  to  

release iron ions.  
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2. DNA strand breaks and modification and   

aging 

 

Mitochondr ia and nucle i have their  own DNA.  Mitochondr ia l  DNA is  

suscept ible to  oxidat ive damages because o f t he lack o f protect ive  

protein,  histones,  and close locat ions to  t he react ive oxygen species -

producing syst ems.  Hydroxyl radica l oxidizes  guanosine or  t hymine  

to  8–hydroxy–2 deoxyguanosine and thymine g lyco l,  respect ive ly,  

which changes DNA and leads to  mutagenesis and carcinogenesis  

(Ames et  al . ,  1993).  8–Hydroxy–2–deoxyguanosine has been used as 

a  bio logica l marker  fo r  oxidat ive st ress.  Alt ered DNA can be  

repaired by DNA g lycosylase.  A low level o f oxidat ive base damage  

in DNA is found in t he cells  o f a  hea lthy person.  However,  

concentrat ion o f oxid ized DNA base increases in humans with 

chronic inflammatory diseases such as rheumato id arthr it is  or  under 

oxidat ive st resses such as smoking (Halliwe ll 1 997).  I f oxidat ive  

st ress is  too  great ,  t he DN A repair  system us ing g lycosylas e is  not  

enough, and mutagenesis and/o r carcinogenes is can be induced.  
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3. DNA Damage and Cancer 

 

Damage to  DNA by ROS has been wide ly accepted as a  majo r  cause 

o f cancer  (Ames BN 1983).  In pat ient s with diseases associated with 

a r isk o f cancer  ind icat es an increased rate o f oxidat ive DNA damage 

or  in  some inst ances defic ient  repair syst em such as Fan con i 

anaemia,  chronic  hepat it is ,  cyst ic  fibrosis and var ious auto immune  

diseases (Takeuchi T  et  al. ,  1993,  Hagen TM et  al. ,  1994,  Shimoda R 

et al. ).  

 

Human studies support  t he exper imentally based not ion o f oxidat ive  

DNA damage as an important  mutagenic and apparent ly carcinogenic  

factor.  ROS can damage DNA and the divis ion o f cells with unpaired 

or  misrepaired damage leads to  mutat ions.  The majo r it y o f  mutat ions  

induced by ROS appear  to  invo lve modificat ion o f guanine,  causing  

G→T transversions (Du MQ et  al. ,  1994,  Denissenko  MF et  al. ,  2002, 

Ames BN et  al . ,  1993).  I f it  relates to  cr it ical genes such as  

oncogenes or  tumor  suppressor genes,  init iat ion/p rogression can 

result  (Ames BN et  al. ,  1993).  Indeed,  t hese species can act  at  

several st eps in  mult ist age carcinogenes is.  It  is  now assumed that  

ROS are invo lved both in t he  init iat ion and progression o f cancer  

(Moller  P  et  al. ,  1998).  Mutat ions caused by oxidat ive DNA damage 

inc lude a range o f specifica lly oxid ized  pur ines and pyr imid ines,  

alka li labile  s it es,  sing le st rand breaks and inst abilit y fo rmed  

direct ly o r  by repair  processes.  Because o f t he mult ip lic it y o f DNA 
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modificat ions produced by ROS,  it  has been d ifficu lt  to  est ablish the  

frequency and spec ific it y o f mutat ions by ind ividua l oxygen radica l  

induced les ions.  Some o f t hese modified bases have been found to 

possess mutagenic  propert ies.  Therefore,  if not  repaired they can 

lead to  carcinogenesis.  In human tumors,  G to T t ransversions  are t he 

most  frequent  mutat ions in t he p53 suppressor  gene (  Ho llst ein M et  

al. ,  1991,  Harr is CC et  al . ,1993).Using s ing le st randed DNA 

templat e  in a  sens it ive fo rward mutat ion syst em,  var ious mutat ions,  

inc lud ing t andem double  CC→TT subst itut ion have been observed in  

DNA treated with oxygen free radica ls  (Reid TM et al. ,  1993).  

Elevated leve ls o f modified bases in cancerous t issue may be  due to  

t he product ion o f large amount  o f H 2O2 ,  which has found to be 

character ist ic  o f human tumor  cells (Szatrowski TP et  al. ,  1991).  

Init iat ion o f cancer  in humans by ROS is further  supported by the 

presence o f oxidat ive DNA  modificat ions in cancer  t issue .  (Ames BN 

et al. ,  1993).  
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4. Antioxidant 

4.1 History 

 

The t erm ant ioxidant  (also  ―ant ioxygen‖)  or igina lly was used to  refer  

specifica lly t o  a chemica l t hat  prevented the consumpt ion o f oxygen.  

In t he lat e 19
t h

 and ear ly 20
t h

 century,  extensive study was devoted to  

t he uses o f ant ioxidant s in important  industr ia l processes,  such as t he 

prevent ion o f metal co rrosion,  t he vulcanizat ion o f rubber ,  and the 

po lymer izat ion o f fue ls in t he fouling o f int ernal combust ion engines  

(Mat ill HA 1947).  Ear ly research on the ro le o f ant ioxidant s in  

bio logy focused on their  use in  prevent ing the oxidat ion o f 

unsaturated fat s,  which is  t he cause o f rancid ity (German J 1999).  

Ant ioxidant  act ivity could be measured simply by p lac ing the fat  in a  

closed container  with oxygen and measur ing the rate o f oxygen 

consumpt ion.  However,  it  was  the ident ificat ion o f Vit amins A,  C  

and E as ant ioxidant s t hat  revo lut ionized the fie ld and led to  t he 

realizat ion o f t he importance o f ant ioxidant s in biochemist ry o f 

living organisms.  (Jacob R 1996, Knight  J 1998).  

 

The possible  mechanisms o f act ion o f ant ioxidant s were first  

explo red when it  was recognized that  a  substance with ant i -oxidat ive  

act ivit y is  like ly to  be one that  is  it self readily oxid i zed.  Research 

into  how Vit amin E  prevent s t he process o f lip id peroxidat ion led to  

t he ident ificat ion o f ant ioxidant s as reducing agent s t hat  prevent  
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oxidat ive react ions,  o ft en by scaveng ing react ive oxygen species  

be fore t hey can damage cells . (Wolf G 2005).  

 

4.2 Antioxidative enzymes 

 

Ant ioxidant  enzymes,  inc luding superoxide d ismu tase,  catalase,  and 

glut athione peroxidase/reductase,  convert  react ive oxygen species  

into  nonreact ive oxygen molecu les.  Proteins showing ant ioxidant  

propert ies are Superoxide dismutase (SOD)  which convert s 

superoxide anion into  hydrogen peroxide and oxyge n.  There are 2 

t ypes o f SOD: a magnes ium- containing SOD and a copper -zinc–  

dependent  SOD.  Catalase is  invo lved in  cellu lar  detoxificat ion and 

can convert  hydrogen peroxide into water  and oxygen.  Glutathione 

peroxidase is  t he most  important  hydrogen peroxide–removing  

enzyme exist ing in t he membrane.  Glutathione disu lfide reductase is  

a  flavoprotein that  permit s t he conversion o f oxid ized g lutathione  

(GSSG) to reduced glutathione (GSH) by the oxidat i on o f NADH to 

NAD
+
.  
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4.2a SUPEROXIDE DISMUTASE 

 

Superoxide dismutase (SOD) was first  iso lat ed by Mann and  Keilis  

(1938)  and thought  to  be a copper  storage protein .  SOD is known to 

cat alyze the dismutat ion o f superoxide to  hydrogen peroxide and 

oxygen:  

 

O 2
-
 + O2

-
+ 2H

+
   H2 O2  

 

S ince SOD is present  in  a ll aerobic o rganisms and most  subcellu lar  

compartment s t hat  generate act ivat ed oxygen,  it  has been assumed  

that  SOD has a central ro le in t he defence against  oxidat ive st ress.  

There are t hree dist inct  t ype o f SOD classified on the bas is o f t he  

metal factor :  

Copper/Zinc (Cu/Zn – SOD),  Manganese (Mn – SOD) and I ron (Fe – 

SOD) 

 

These isozymes can be separated by nat ive po lyacrylamide ge l 

electrophoresis,  t heir  act ivity det ected by negat ive staining and  

ident ified on the basis o f t heir  sensit ivity to  KCN and H 2O2 .  

 

SOD act ivity is  increased in ce lls response to  diverse environmental 

and xenobiot ic  st resses inc lud ing high light ,  water  logging and  

drought .  Apparent ly,  each o f t he SOD isozymes are independent ly 

regulat ed according to  t he degree o f oxidat ive st ress exper ienced in  
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t he respect ive sub ce llu lar  compartment s ,  but  how this is  

communicat ed at  t he molecular  leve l is  unknown. (Bowler  et  al  1992)  

have suggested that  t his ro le may be served by unique lip id  

peroxidat ion products from each o rganelle t hat  diffuse from the sit e  

o f oxidat ive damage to  t he nucleus where they would enhance  

t ranscr ipt ion o f specific  SOD genes.  

 

4 .2b REDUCED GLUTATHIONE 

 

Glutathione acts as a  disu lfide reductant  to  protect  t hio l groups on 

enzymes,  regenerate ascorbat e and react  with sing let  oxygen and  

hydroxyl radica ls.  It  act s as a  protein disu lfide reductant ,  which 

detoxifies herbic ides by conjugat ion and regulat es gene expression in  

response to  environmental st ress and pathogen at tack.  It  also 

part icipates in t he regenerat ion o f asco rbat e from dehydroascorbat e 

reductase.  In such react ions GSH is  oxid ized to  glutathione disu lfide  

(GSSG). GSH is regenerated by glut athione reductase (GR) in a  

NADPH – dependent  react ion.  

 

4.2c LIPID PEROXIDATION:   

Lipid peroxidation refers to the oxidative degradation of lipids. It is the process whereby 

free radicals "steal" electrons from the lipids in cell membranes, resulting in cell damage. 

This process proceeds by a free radical chain reaction mechanism. It most often affects 

polyunsaturated fatty acids, because they contain multiple double bonds in between 
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which tie methylene -CH2- groups that possess especially reactive hydrogens. As with 

any radical reaction the reaction consists of three major steps: initiation, propagation and 

termination. 

Quantification of the end products of lipid peroxidation, specifically malonaldehyde 

(MDA) (A.B. Hancock., 1998) the most commonly used test is called a TBARS Assay 

(thiobarbituric acid reactive substances assay). Thiobarbituric acid reacts with 

malonaldehyde to yield a fluorescent product. However, there are other sources of 

malonaldehyde, so this test is not completely specific for lipid peroxidation. (Maurizio 

Trevisan) 

Malonaldehyde is the organic compound with the formula CH2 (CHO) 2. (A.B. 

Hancock., 1998) The structure of this species is more complex than this formula 

suggests. This reactive species occurs naturally and is a marker for oxidative stress. 

Reactive oxygen species degrade polyunsaturated lipids, forming malonaldehyde. This 

compound is a reactive aldehyde and is one of the many reactive electrophile species that 

cause toxic stress in cells. 
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5. PESTICIDES 

A pest icide is  a  subst ance or  mixture of subst ances used to  kill a  

pest .  A pest icide may be a chemica l or bio logical agent  such as a  

virus or  bact er ia  used against  any pest  

[ht tp:/ /www.epa.gov/pest icides/about / index.htm] .  

Since be fo re 2500 BCE,  humans have ut ilized pest icides to  protect  

t heir  crops.  The first  known pest icide was elemental su lfur  dust ing  

used in Sumer ia about  4,500 years ago. By the 15th century,  toxic  

chemica ls  such as arsenic,  mercury and lead  were being applied to  

crops to  kill pest s.  In t he 17th century,  nicot ine sulphate  was 

extracted from tobacco leaves fo r  use as an insect ic ide.  The 19th 

century saw the int roduct ion o f two more natural pest icides,  

pyrethrum which is  der ived from chrysanthemums  and rot enone 

which is der ived from the roots o f t ropical vegetables [ Miller 2002 ].  

In 1939,  Paul Muller  d iscovered that  DDT was a very effect ive  

insect ic ide.  It  quick ly became the most  wide ly -used pest icide in t he  

wor ld.  
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5.1LINDANE 

Lindane is an organochlor ine insect ic ide and fumigant  which has  

been used on a wide range o f so il -dwelling and p lant -eat ing  

(phytophagous)  insect s.  It  is  commonly used on a wide var iety o f 

crops,  in warehouses,  in public hea lth to  contro l insect -borne 

diseases,  and (with fung ic ides)  as a  seed t reatment .  Lindane is a lso  

present ly used in lot ions,  creams,  and shampoos for  t he contro l o f 

lice and mit es (scabies)  in humans.  Lindane is a  moderately toxic  

compound in EPA toxic ity c lass I I.  Labels fo r  product s con taining it  

must  bear  t he Signa l Word WARNING.  Some fo rmulat ions o f lindane  

are class ified as Rest r ict ed Use Pest icides (RUP),  and as such ma y 

only be purchased and used by cert ified pest ic ide applicators.  

Lindane is no  longer  manufactured in t he U.S.,  and most  agr icu ltural 

and dairy uses have been cance lled by the EPA because o f concerns 

about  the compound's potent ia l to  cause cancer.  

 

Technica lly lindane is comprised o f t he gamma - isomer  o f 

hexachlo rocyc lohexane,  HCH.  Five other  isomers (molecules with a  

unique st ructural ar rangement ,  but  ident ical chemica l fo rmulas)  o f 

HCH are commonly found in t echnica l lindane,  but  t he gamma -

isomer  is  t he predominant  one,  compris ing at  least  99% of t he 

mixture o f isomers.  Data presented in t his pro file  are for  t he 

technica l product  unless otherwise st ated; lindane,  HCH, or BHC 

refer to  technica l lindane,  i. e. ,  Gammahexachlo rocyc lohexane.  
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Gamma-HCH has been shown to  be the insect ic ida lly e ffect ive  

isomer .  [Ebadi 2006] 

Lindane may a lso  be found in fo rmulat ions with a host  o f  fung ic ides  

and insect ic ides.  It  is  ava ilable as a  suspension,  emuls if iable  

concentrate,  fumigant ,  seed t reatment ,  wet table and dust able powder,  

and ult ra low vo lume (ULV) liqu id.  

 

5.2 TOXICOLOGICAL STUDIES 

Lindane is a  moderately toxic  compound via o ral exposure,  with a 

reported oral LD50 o f 88 to  190 mg/kg in rat s.  Other  report ed oral 

LD50 values are 59 to  562 mg/kg in mice,  100 to 127 mg/kg in 

guinea p igs,  and 200 mg/kg in rabbit s (Smith  1991) .  Gamma-HCH is  

generally cons idered to  be the most  acutely to xic o f t he isomers 

fo llowing s ing le administ rat ion  .It  is  moderat ely toxic via t he dermal 

route as well,  with reported dermal LD50 values o f 300 mg/kg in 

mice,  500 to  1000 mg/kg in rat s,  400 mg/kg in gu inea pigs,  and 300 

mg/kg in rabbit s [ Kidd and James 1991,  Ebadi  2006].  Notably,  a  1% 

so lut ion o f lindane in vanishing cream result ed in a s ix- fo ld increase 

in acute toxic ity via t he dermal route in rabbit s,  with a reported 

dermal LD50 o f 50 mg/kg (Ebadi  2006 ).  It  is  reported to  be a skin 

and eye ir r it ant  [ Kidd and James 1991 ].  Calves are especial ly 

suscept ible to  dermal applicat ion [ Ebadi 2006 ].  
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5.3 METABOLISM OF LINDANE 

 

HCH ( lindane)  breaks down into  many other  subst ances.  One o f t hese 

substances is  pentachlorophenal which is known to be harmfu l.  

Another  substance,  called chlo r inat ed hydrocarbon epoxide,  ma y 

cause cancer  in animals.  Angerer  et  al  (1983)  determined that  

chlo rophenals were the pr imar y ur inary metabo lit es o f γ -HCH 

excreted by workers invo lved in γ -HCH product ion. The metabo lit es 

2 ,3,5-,  2,4,5-  and 2,4,6-t r ichlo rophenal accounted for  almost  57.7% 

of t he γ-HCH metabo lit es ident ified in the ur ine co llect ed dur ing the 

last  2  hours o f t he workers ' shift s .  Other  ur inary metabo lit es 

inc luded other  t r ichlo ropheno ls,  dichlo ropheno ls,  t et rachloropheno ls,  

and dihydroxychlo robenzenes.  Pentachlo ropheno l has a lso  been 

ident ified as a  ur inary metabo lit e  in humans fo llowing occupat iona l 

exposure [Engst  et  al  1979].  In vit ro  invest igat ions ind icat e t hat  

human liver  microsomes convert  γ-HCH by dechlo r inat io n,  

dehydrogenat ion, dehydrochlo r inat ion, and hydroxylat ion to  five  

pr imary metabo lit es:  3 ,  6/4,5- hexachlo rocyc lohexane,  

pentachlo rocyc lohexane,  2 ,4,6 -t r ichlo ropheno l,  2,3,4,6-  

tet rachloropheno l,  and pentachlo robenzene [Fitzlof f  et  al  1982 ].  

Similar  in vit ro  studies have demonstrat ed that  an epoxide fo rms  

dur ing the metabo lism o f pentachlo rocyc lohexane.  This st able  

ha logenated hydrocarbon epoxide metabo lit e  may be responsible fo r  

t he mutagenic and carcinogenic e ffect s o f γ -HCH [Fitzlof f  and  Pan 

1984 ].  
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In animals,  γ -HCH appears to  be t ransfo rmed by hepat ic  enzymes  to  

fo rm chlo ropheno ls,  chlo robenzene,  chlo rocyc lohexanes,  

chlo rocyc lohexana ls,  and conjugates o f mercaptur ic acid  

glucuronide,  and sulfat e [ Chadwick and Freal  1972,  14 Kujawa et  al  

1977,  Chadwick et  al  1978,  Engst  et  al  1979 ].  These metabo lit es 

have been ident ified in var ious t issues and in t he ur ine o f laboratory 

animals.  Metabo lit es found in t he liver  of rat s fo llowing int ermediat e 

exposure o f γ -HCH via gavage or  diet  inc lude di- ,  t r i- ,  t et ra-,  and 

pentachlo robenzenes; pentachlo rocyc lohexanes; and pentachlo ro -2-

cyc lohexen-1-o l [Chadwick and Freal 1972, Kujawa et al 1977 ] .  

Metabo lit es ident ified in t he blood o f t hese rat s inc lude di - ,  t r i- ,  

tet ra-,  and pentachlo ropheno ls and pentachloro-2-cyc lohexen-1-o l 

[Kujawa etal  1977]  Di- , t r i- ,and t et rachlo ropheno ls;   

pentachlo rocyc lohexenes; and pentachloro -2 cyclohexen-1-o l have  

been ident ified in  samples o f k idney,  spleen,  heart ,  and brain t issue  

from rat s fed γ -HCH [Kujawa et  al  1977 ].  Metabo lit es found in t he 

ur ine inc lude t r i- ,  tet ra-,  and pentachlo ropheno l; pentachlo ro -2-

cyc lohexen-1-o l; and isomers o f t et rachloro -2-  cyc lohexen-1-o l 

[Chadwick and Freal  1972,  Kujawa et  al 1977,  Chadwick et al  1978].  

The metabo lism o f γ -HCH in the int est ine was reported to  be very 

minor,  or  t he metabo lit es were complet ely abso rbed.  No metabo lit es 

were det ect ed in t he faeces or in t he adrenal gland [ Kujawa et  al  

1977 ].  In vitro preparat ions using rat  liver  s lices have a lso  found 

that  γ-HCH is convert ed  to  hexachlo robenzene [ Gopalaswamy and  

Aiyar 1984 ].  
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                                                                 OBJECTIVES: 

 
 
 
1) To study antioxidant potential of Prosopis 

cineraria, Stevia rebaudiana, Rhus myserensis and 

Cordia dichotoma   extracts against H2O2 induced 

oxidative stress in RBC model system and pBR322 

Plasmid DNA. 

 

2) To study the effect of acetone extract of Stevia 

rebaudiana on lindane induced liver toxicity in wistar 

rats using parameters like AFP, SGPT, SGOT, ALP, 

ALBUMIN, and GGT. 
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                                  MATERIALS AND METHODs: 
 

 

 

1) IN VITRO 

 

Blood (Prathma diagnost ic  lab)  Tr ichlo roacet ic  acid,  Dextrose,  

Pheno l,  I soamyl a lcoho l,  Agarose  (SRL Pvt  Ltd.)  ,  Hydogen 

peroxide,Na2 HPO4 .2H2O, Sodium Chlo r ide,  Bor ic acid,  Glac ie l acet ic  

acid,  Chlo ro form,  Bromo pheno l blue (MERCK),  Sodium Cit rate,  

EDTA, Potassium acet ate ,  Sodium hydroxide,  KH2 PO4  and K2 HPO4  

( sd fine chemica l pvt .  Limit ed),  DTNB,  Riboflavin,  NBT (HIMedia) ,   

Thiobarbitur ic acid (Chemport   pvt  Ltd),   Ampic illi n  (  CDH Lab 

syst em), Ethano l (Ureca consumer).  

2) IN VIVO 

Wistar  rat s (Female)  (zydus pharmaceut icals ) ,  NaCl (sd fine  

chemica l pvt  limit ed )  ,  Fomaldehyde,  Methano l,  Acetone.  (SRL Pvt  

Ltd),  AFP (OMEGA diagnosis  Ltd.  UK),  SGPT,  SGOT,  ALP, GGT 

Kit  (Accucare),  Surgical inst rument s,  Lindane (65%),  pest icide  

(Indian pest ic ide Ltd. lucknow, INDIA).  
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3) PLANT MATERIALS 

 

Fruit s o f Rhus myserensis and Cordia dichotoma ,  leaves o f Stevia  

rebaudiana  while pods o f Prosopis cineraria were co llect ed from 

ar id regions o f Udaipur,  Rajasthan (India).  The fruit s and pods  were 

gathered direct ly from t rees and shrubs and were stored in co ld  

condit ions unt il  t he moment  o f ana lys is.  For  examinat ion only 

hea lthy looking fru it s and pods were chosen (without  mechanica l 

damages and bacter ial infect ion).  

 

 

Plant Part  used 

Prosopis cineraria Pods 

Stevia rebudiana Leaves 

Rhus myserensis Peel 

Cordia dichotoma Seeds 

 

Table: 4 

 

 Preparation of plant extract 

 

Peels were cut  o ff with a st ainless  st eel knife.  Peels and seeds were 

separated and dr ied naturally fo r  five  days.  Dr ied samples were 

crushed with mort ar  and pest le  and gr inded into  powdered form and  
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stored in a  dry p lace,  protect ed from light  unt il used.  Powdered 

samples were extract ed with Methano l (80%) , Water and Acetone.  

 

 

1) Stevia rebaudiana  

 

25 g o f a ir -dr ied powder  o f Stevia rebaudiana leaves  was immersed 

in 100 mL o f organic  so lvent  (methanol,  acetone,  chlo ro form)  and 

water  separat ely in a conica l  flask.  It  was  incubated at  room 

temperature for  48 hour  at  150 rpm in an o rbit al shaker .  The 

suspension  was filt ered and concentrated to  dryness at  40 ⁰C.  The 

extract  was disso lved  in 0 .25% Dimethyl  Sulphoxide (DMSO,  Merck)  

to  a concentrat ion o f 100 mg/mL.  (Sat ishkumaar et al ,  2007) 

 

 

2) Prosiopis cinereria, Rhus myserensis, Cordia 

dichotoma. 

 

Extract ion was applied by flasks with 10 g o f sample and 200 ml o f 

so lvent  (CH3 OH/H2 O/CH3 COCH )  flasks are t hen incubated in  shaker  

at  1200 rpm fo r 2  days.  The obtained ext ract s were filt ered and 

concentrated to  dryness  at  64ºC for  methano l and 100º C for  water  

extracts and disso lved in minimum respect ive so lvent s.  
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4) BLOOD 

 

Human blood samples were obtained  from PRATHMA BLOOD 

CENTRE -  ADVANCED TRANSFUSION MEDICINE RESEARCH 

FOUNDATION. Blood samples were provided in vacutainers coated 

with ant icoagulant  K 3EDTA.  

 

ISOLATION OF ERYTHROCYTES FROM WHOLE BLOOD.  

 

MATERIALS :  

150 mM NaCl ( freshly prepared),  100 mM isotonic sodium phosphate 

buffer  (pH 7.4) and refr ig erated centr ifuge.  

METHOD: 

Human blood (5 mL) obtained in vacutainer  was centr ifuged at  3000 

rpm fo r  15 minutes in a refr igerat ed centr ifuge. Plasma and buffy 

coat  were removed by asp irat ion. Cells were washed three t imes with 

freshly prepared 150 mM NaCl.  Aft er  the last  wash the cells were  

suspended in 100 mM sodium phosphate buffer  (pH 7.4)  such that  t he 

total vo lume obtained was 5 mL.  The cells were then dilut ed with 

isotonic sodium phosphate buffer  so as to  obtain 50 x 10
6  

cells per  

mL.  (Mohan singh et al,  2004).  
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5) Determination of Antioxidative enzymes  

a) REDUCED GLUTATHIONE 

Principle  

Glutathione is present  ins ide ce lls mainly in t he reduced fo rm (90 -  

95% of t he total glut athione).Oxidat ion o f g lutathione leads to  t he 

fo rmat ion o f g lut athione disu lfide  (GSSG).SH group o f reduced 

glut athione reduce 5,5-dithiobis,2-nit robenzo ic acid (  DTNB )  and 

fo rm a ye llow  co loured product . It  can be det ermined  

spectrophotometr ica lly at  412nm.  ( Ferreira et al ,  1999).  

 

Reagents 

1)10% TCA 

2)0.3 M Na2 HPO4 .2H2 0 

3)1% Sodium Cit rate  

4) DTNB (5, 5-dithiobis,2 -nit robenzo ic acid)  

Procedure 

1 ml RBC mixed with 1 ml 10% chilled TCA,  mixture kept  in  ice fo r  

30 min and cent r ifuge at  3000 rpm fo r  10 min at  4 ⁰C .Aft er  

centr ifugat ion at  3000 rpm fo r  10 min ,  0 .5  ml supernatant  was added 

to 2 ml o f 0 .3 M Na2 HPO4  so lut ion.  Then 0.2 ml DTNB (0.4 mg/ml in  
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1% sodium c it rate)  was added and abso rbance was measured 

immediat ely at  412 nm.  

 

b)  Malonaldehyde  

Principle  

Lip id peroxidat ion was measured as t he amount  o f MDA determined  

by the thiobarbitur ic acid react ive substances (TBRAS) as descr ibed  

by Hea lth and Packer  (1968).  MDA forms pink co lor  complex with 

TBA which is determined spectrophotomet r ically at  532nm.  The  

int ensity o f p ink co lo r increases with  concentrat ion o f MDA.  

(Ferreira et  al,  1999).  

 

Reagents 

 5% TCA (Tr ichlo ro acet ic  acid)  

2 .5% g o f TCA was disso lved in DDW and fina l vo lume was made to  

50 ml.  

 

 20% g TCA 

20 g o f TCA was disso lved in DDW and fina l vo lume was adjust ed to  

100ml.  

 

 0.5% TBA (Hi med ia)  in 20% TCA 

0.25 g TBA was d isso lved in  20% TCA and fina l vo lume was made to  

50ml.  
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Method 

1.5 ml o f 5% TCA and 4ml o f TBA reagent  (0.5% in 20% TCA)  was 

mixed and used as a  blank.  For  correct ion blank,1 ml o f homogenate 

and 4ml TBA reagent  were mixed .Aft er heat ing fo r  30 min at  95°C 

in a water  bath the mixture was coo led and centr ifuged fo r  10 min at  

4000g.  The absorbance was measured at  532nm and co rrect ed for  non 

specific  abso rbance at  600nm and fo r  t he abso rbance at  532nm of t he 

co rrect ion blank.  The corr ect ion o f MDA was calcu lat ed by us ing an 

ext inct ion coeffic ient  at  155mM
-1

cm
-1

.  

 

c) Superoxide dismutase  

Principle  

 

SOD catalyzes t he dismutat ion o f t he peroxide radica l (O 2 -)  into    

H 2 O2  and elemental oxygen.  The most  t ypica l SOD detect ion method 

is t he one based on spectrophotometr ic det ect ion.  This  method uses 

nit roblue t erazo lium (NBT).  In t he assay,  superoxide ions,  generated 

by r ibo flavin converts NBT to NBT – difo rmazan,  which abso rbs 

light  at  560nm.  SOD reduces the superoxide ion concentrat ion and  

thereby lowers t he rate o f NBT-difo rmazan fo rmat ion.  The extent  o f 

reduct ion in  an appearance o f NBT -difo rmazan is a  measure o f SOD 
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act ivit y present  in an exper imental sample.  (Giannopo lit is  et  al,  

1977).  

 

Reagents 

a)  1M Tris buffer  (pH8.9)(Hi med ia)  

6 .0565 g o f t r is  bu ffer  was disso lved in DDW and vo lume was made  

to  40 ml.  The   pH was adjust ed to  8.9 with 10% HCL and fina l 

vo lume was adjust ed to  50 m.  

 

b)  NBT (6mM) (Hi med ia)  

0 .0245 g o f NBT was  disso lved in DDW and fina l vo lume was made 

to  5 ml.  

 

c)  Riboflavin (600 µM in 5 mM KOH)(Hi media)  

0 .00225 b o f r ibo flavin was d isso lved in  5 mM KOH and fina l 

vo lume was adjust ed to  10 ml.  

 

d)  BSA (3.3 mult ip lied by 0.003%w/v) (sigma)  

0.165 BSA was disso lved in DDW and fina l vo lume was made to  50 

ml.  
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Method (Giannopolit is and ries 1977):  

 

3 .0  ml react ion mixture consist ed o f 2 .5 ml Tr is bu ffer  (pH 8.9),  0.1 

ml bovine serum a lbumin,  0 .1 ml r ibo flavin and 0.2 ml o f t he enzyme 

extract .  Ident ica l unilluminated  assay mixtures used as a  reference.  

For blank enzyme extract  was replaced with Tr is buffer .  

Both sample and blank tubes were illuminated under fluorescent  light  

fo r 1 minute at  an int erval o f 5 seconds. (OD at  560 nm.)  

 

 

Formula  used 

 

O.D OF COLOUR CONTROL (posit ive contro l)  -  OD OF SAMPLE × 100 

                                  O.D OF CONTROL 
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6) ISOLATION OF PLASMID  

Preparation of Plasmid DNA by Alkaline Lysis with 

SDS: Mini preparation 

 

Plasmid DNA is iso lat ed from small -sca le (1-2 ml)  bacter ial cu ltures 

by t reatment  with alka li and SDS. (Sambr ook and russel) .  

 

 

MATERIALS 

 

Buffers and Solutions 

Alka line lys is so lut ion I  

Alka line lys is so lut ion II  

Alka line lys is so lut ion III  

Ant ibiot ic  fo r  plasmid se lect ion 

Ethano l 

Pheno l:chloro form (1:1,  v/v)  

TE (pH 8.0) containing 20 μg/ml RNase A  

 

 

Alkaline Lysis Solut ion I  

50 mM glucose 

25 mM Tris-Cl (pH 8.0)  

10 mM EDTA (pH 8.0)  
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Prepare So lut ion I  from st andard stocks in bat ches o f approx.  100 ml,  

autoclave fo r  15 minutes at  15 psi (1 .05 kg/cm2)  on liqu id cyc le,  and  

store at  4°C.  

.  

Alkaline Lysis Solut ion II  

 

0.2 N NaOH (freshly dilut ed from a 10 N stock)  

1% (w/v) SDS 

Prepare So lut ion II  fresh and use at  room temperature.  

 

Alkaline Lysis Solut ion III  

5 M potassium acetat e,  60.0 ml  

glac ia l acet ic  acid,  11.5 ml  

H 2 O, 28.5 ml 

 

METHOD 

 

1.   Inoculat e 2 ml o f r ich med ium (LB) containing the appropr iat e 

ant ibiot ic  with a  s ing le co lony o f t ransformed bacter ia.  Incubate t he 

culture overnight  at  37°C with vigorous shaking.  

 

2 .  Pour 1.5 ml o f t he culture into  a micro fuge tube.  Centr ifuge at  

maximum speed for 30 seconds at  4°C in a micro fuge.  

 



Page | 44  
 

3.  Remove the med ium by asp irat ion,  leaving the bact er ia l pellet  

as dry as possible.  

 

 

4 .  Resuspend the bacter ial pe llet  in 100 μl o f ice-co ld Alka line  

lys is so lut ion I by vigorous vortexing.  

 

5 .  Add 200 μl o f freshly prepared Alka line lys is so lut ion II  to  

each bact er ia l suspension.  Close the tube t ight ly,  and mix the 

content s by inver t ing the tube rapid ly five t imes.  Do not  vortex! 

Store t he tube on ice  (5 min) .  

 

 

6 .  Add 150 μl o f ice -co ld Alka line lys is so lut ion III.  Close the 

tube and disperse Alka line lys is so lut ion III  t hrough the viscous 

bacter ial lysat e by invert ing the tube several t ime s.  Store t he tube on 

ice fo r 15 minutes.  

 

7 .  Centr ifuge the bacter ia l lysat e at  maximum speed fo r 5 minutes 

at  4°C in a micro fuge. Transfer  t he supernat ant  to  a fresh tube.  

 

 

8 .  Add an equal vo lume o f pheno l: chlo ro form.  Mix the o rganic  

and aqueous phases by vortexing and then centr ifuge the emuls ion at  
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maximum speed fo r  2  minutes at  4°C in  a micro fuge.  Transfer  t he 

aqueous upper layer  to  a fresh tube.  

 

9 .  Precip it ate nucle ic acids from the supernat ant  by adding 2  

vo lumes o f ethano l at  room temperature.  Mix the so lut ion by 

vort exing and then allow the mixture to  sta nd for  2  minutes at  room 

temperature.  

 

10.  Collect  t he precipit at ed nucle ic ac ids by cent r ifugat ion at  

maximum speed for 5 minutes at  4°C in a micro fuge.  

 

 

11.  Remove the supernatant  by gent le asp irat ion as descr ibed in  

St ep 3 above.  Stand the tube in an inver ted posit ion on a paper  towel 

to  allow all o f t he flu id to  drain away.  

 

12.  Add 1 ml o f 70% ethano l to  t he pellet  and inver t  t he closed 

tube several t imes.  Recover  t he DNA by centr ifugat ion at  maximu m 

speed for 2 minutes at  4°C in a micro fuge.  

 

13.  Remove all o f t he supernatant  by gent le aspirat ion as descr ibed  

in St ep 3.Take care with t his st ep,  as t he pellet  somet imes does not  

adhere t ight ly to  t he tube.  
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14.  Remove any beads o f ethano l t hat  form on the sides o f t he 

tube.  Store t he open tube at  room t emperature unt il t he  ethano l has  

evaporat ed and no flu id is  vis ible in t he tube (5 -10 minutes).  

 

15.  Disso lve the nuc le ic ac ids in  50 μl o f TE (pH 8.0)  containing  

20 μg/ml DNase-free RNase A.Vortex the so lut ion gent ly fo r  a  few 

seconds.  Store t he DNA so lut ion at  -20°C. 
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 Effect of varying concentration of hydrogen 

peroxide at various     time intervals  

a) RED BLOOD CELLS 

To study the effect  o f hydrogen peroxide on red blood cells,  t he 

erythrocytes were incubated with hydrogen peroxide at  

concentrat ions o f 0 .4%  hydrogen peroxide  (H2O2) .  To  study the 

effect  o f hydrogen peroxide on lip id peroxidat ion,  glut athione , sod 

leve ls,  t he erythrocytes were incubated with hydrogen peroxide fo r 

20 minutes.  

 

b) PLASMID 

pBR322 plasmid was  obtained from a lready t ransfo rmed cultures o f 

DH5α (M.S.U BARODA)  incubated with 30% hydrogen peroxide fo r  

one hour.  
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7) EXPERIMENTS ON SERUM 

 

Rat ’s  blood (5 mL) was centr ifuged at  3000 rpm fo r 15 minutes in a  

refr igerat ed centr ifuge.  The supernat ant  i. e .  t he serum was removed 

with the help o f micropipet te.  The serum was then used for  enzyme 

assays.  
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DETAILED STUDY PLAN 

 

 

                    Group 

  No.of   animals 

(female wistar 

rats) 

 

Uninduced &untreated[ control]             4 

Induced& Untreated            6 

Induced &treated 

[200mg/kg per body weight]  

           6 

Induced &treated 

[300mg/kg per body weight]  

           6 

Induced &treated 

[400mg/kg per body weight]  

           6 

                 Total            28 

 

]Table: 5  

 

L indane was orally fed at  a  dose regime o f 300ppm/kg body wt  /day 

fo r 30 days (Dilut ed in coconut  o il) .  
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7.1 DETERMINATION OF SGOT [ACCUCARE, lab care 

diagnosis (INDIA) PVT. Ltd.]  

 

MATERIALS 

SGOT (AST) Reagent  kit  obt ained from accucare.  

 

PRINCIPLE 

Aspart ate t ransaminase (GOT -AST) catalyses t he react ion between 

alpha-ketoglut ar ic  ac id and L-aspartat e giving g lut amate and 

oxaloacet ate.  Oxaloacetate,  in t he presence o f malat e dehydrogenase 

(MDH) react s with NADH giving malat e and NAD.  The rate o f 

NADH decrease is  determined spect rophotometr ically at  340nm and  

is d irect ly proport ional to  t he GOT act ivit y in t he sample.  (Nyblom H 

et al, 2004). 

 

 

METHOD: 

Take 100µl serum sample and 1000µl reagent .  Mix well and let  stand 

fo r  1  min at  37⁰C. Measure absorbance decrease per  minutes and 

det ermine the ∆A/min.  
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7.2 DETERMINATION OF ALBUMIN [ACCUCARE,lab 

care diagnosis (INDIA) PVT. Ltd.]  

 

MATERIALS 

ALBUMIN reagent  kit  obt ained from accucare.  

 

PRINCIPLE 

The method o f serum a lbumin is based on it s  q uant it at ive bind ing to  

t he ind icator  3,  3’5,  5’-tet rabromo-m-creaso lo  sulphophthale in 

(bromo  creso l green,  BCG).  The albumin-BCG complex abso rbs  

maximally at  578nm.  

 

METHOD 

Take 5µl sample and 1000µl reagent .  Mix well and wait  for  5 

minutes at  room t emperature.  Measure the abso rbance o f t he sample  

(Ac) and Standard (As) against  t he reagent  blank.  
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7.3 DETERMINATION OF GGT [ACCUCARE,lab care 

diagnosis (INDIA) PVT. Ltd.]  

 

MATERIALS 

GGT reagent  kit  obt ained from accucare.  

PRINCIPLE 

Gamm-glutamyl is  t ransfer red from Gamma-glut amyl-p-nit roanilide  

to  glycylg lyc ine by Gamma -GT (Gamma-Glutamyl- t ransferase).The 

p-nit roaniline fo rmed absorbs at  405nm.  The amount  o f p-

nit roaniline fo rmed is direct ly proport ional to  gamma-GT act ivity.  

 

 

METHOD 

 

Take 100µl sample and 1000µl reagent .  Mix well and incubate for  

one min at  37⁰C.Read init ia l absorbance and star t imer  

s imult aneously,  read again aft er 1 ,  2 and 3 min.  Calculat e (∆A /min) .  
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7.4 DETERMINATION OF SGPT [ACCUCARE,lab care 

diagnosis (INDIA) PVT. Ltd.  ] 

 

MATERIALS 

SGPT reagent  kit  obtained from accucare.  

 

PRINCIPLE 

Glutamic-pyruvic t ransaminase (GPT-ALT) catalyses  t he react ion 

between alpha-ketoglutamic ac id and a lanine g iving L —glutamic acid  

and pyruvic ac id.  Pyruvic acid,  in  t he presences o f lact ate 

dehydrogenenase  (LDH) react s with NADH giving lact ate acid and  

NAD.  The rate  o f NADH consumpt ion is det ermined  

spectrophotometr ica lly at  340nm and is direct ly proport ional to  t he 

GPT act ivity in t he sample  (Nyblom H et al, 2004) 

 

METHOD 

 

Take 100µl serum sample and 1000µl reagent .  Mix well and let  stand 

fo r  1  min at  37⁰C. Measure absorbance decrease per  minutes and 

det ermine the ∆A/min.  
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7.5 AFP  [omega diagnostics,  pathozyme  alpha fetoprotein - 

enzyme-Immunoassay (EIA) ]  

 

MATERIALS 

AFP reagent  kit  obt ained from OMEGA diagnosis Ltd.  UK and Elisa  

reader [Biorad] .  

 

PRINCIPLE  

Specific  rabbit  ant i-AFP ant ibodies are prepared,  pur ified,  and 

coated onto microt it rat ion wells.  Test  sera are applied and incubated 

with Zero  Buffer .  I f human AFP is  present  in t he specimen,  it  wi l l 

bind to  t he ant ibodies in t he well.  U nbound mater ial is  wast ed away 

and mouse monoclonal ant i –AFP ant ibody,  labe lled with horseradish 

peroxidise  enzyme (conjugat e)  is  added. The conjugate bind s to  t he 

AFP which is bound to t he ant i bodies.  Unbound mater ial is  again 

washed away.  

On addit ion o f t he subst rat e(TMB) ,a co lor will develop only in t hose 

well in which enzyme is present  , ind icat ing the presences o f AFP .The 

enzyme react ion is stopped by the addit ion o f dilut e  Hydrochlo r ic Ac id 

and the absorbance  is t hen measured at  450nm.  The concent rat ion o f 

AFP is direct ly proport ional to  t he co lor  int ensity o f t he t est  sample.  

(http://www.webmd.com/baby/alpha-fetoprotein-afp-in-blood) 

 

http://www.webmd.com/baby/alpha-fetoprotein-afp-in-blood
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METHOD  

1 .  Dispense  20µl o f test  serum or  standards and 100µl o f zero buffer  

into each well and mix gent ly fo r 30 seconds.  

2 .  Incubate  fo r 30 minutes at  room temperature (20⁰C to 25⁰C). 

3 .  Discard well content s and wash five t imes with dist illed  water.  

4 .  Dispense 150µl o f Ant i-AFP HRP.Conjugate into  each well.    

Gent ly mix fo r 5 seconds.  

5 .  Incubate it  fo r 30 mintut es at  room temperature (20⁰c-25⁰c).  

6 .  Discard well content s and wash five t imes.  

7 .  Add 100µl o f subst rat e so lut ion to  each well and gent ly shake fo r  

5  seconds.  

8 .  Incubate in  t he dark for  20 minutes at  room temperature  (20⁰C -

25⁰C). 

9 .  Add 100µl o f stop so lut ion to  each well and gent ly shake fo r  30 

seconds.  

10.  Read the opt ical dens it ies immediat ely (no  lat er t han 10 minutes) 

using a microplat e reader with a 450nm filt er .  
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                        OBSERVATION AND RESULTS: 
 

 

 

1. MALONALDEHYDE 

 
 Evaluation of antioxidant activity of BHT 

(standard antioxidant) on MDA levels in 

erythrocyte membrane. 
 

 

 

 

 

 
 

 

Graph In vi tro effect  o f varying conc o f BHT (mg/ml)  on ―x‖ axis,  

t his graph represent s t he mean o f 3  observat ions,  with increase in  

conc o f plant  ext ract  decrease in MDA leve ls were obsereved  
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1a.  EFFECTS OF AQUEOUS EXTRACT OF Stevia 

rebaudiana  ON MDA LEVELS IN ERYTHROCYTE 

MEMBRANE. 
 

 

 

 

 

 

 

 

  

 

 
 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

Graph 1.In vitro effect  o f varying conc o f plant  extract  (mg/ml)  on 

―x‖ axis,  t his graph represent s t he mean o f 3  observat ions,  with 

increase in conc o f plant  extract  increase  in MDA leve ls were 

obsereved. 
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Page | 58  
 

1b. EFFECTS OF METHANOLIC EXTRACT OF  Stevia 

rebaudiana  ON MDA LEVELS IN ERYTHROCYTE 

MEMBRANE .  
 

 

 

 

 

 

 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

 

Graph 2.In vitro effect  o f varying conc o f plant  extract  (mg/ml)  on 

―x‖ axis,  t his graph represent s t he mean o f 3  observat ions,  with 

increase in conc o f plant  extract  decrease  in MDA leve ls were 

obsereved. 
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1c.  EFFECTS OF ACETONE EXTRACT OF Prosopis 

cineraria  ON MDA LEVELS IN ERYTHROCYTE 

MEMBRANE. 

 

 

 

 

 

 

 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

 

Graph 3. . In vitro effect  o f varying conc. o f plant  extract  (mg/ml)  on 

―x‖ axis ,  t his graph represent s t he mean o f 3  observat ions ,  with 

increase in conc.  o f plant  extract  decrease  in MDA leve ls were 

observed.  

 

 

0

0.0002

0.0004

0.0006

0.0008

0.001

0.0012

0.0014

0.0016

0.0018

NEG 
CONTROL

POS 
CONTROL

1 2 3 4

MDA Concentration(mM)

plant extract(mg/ml)

M
D

A
co

n
ce

n
tr

at
io

n
(m

M
)

Concentartion Of 

Extract(mg/ml) 

Concentration Of MDA 

(mM) 

Positive control .00151 

Negative control .000677 

1 .00122 

2 .00078 

3 .00026 

4 .00017 



Page | 60  
 

1d. EFFECTS OF METHANOLIC EXTRACT OF  Prosopis 

cineraria  ON MDA LEVELS IN ERYTHROCYTE 

MEMBRANE.  

 

 

 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

 

Graph 4. . In vitro effect  o f varying conc. o f plant  extract  (mg/ml)  on 

―x‖ axis ,  t his graph represent s t he mean o f 3  observat ions ,  with 

increase in conc.  o f plant  extract  decrease  in MDA leve ls were 

observed.  
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1e.  EFFECTS OF AQUEOUS EXTRACT OF Prosopis 

cineraria ON MDA LEVELS IN ERYTHROCYTE 

MEMBRANE .  

 

 

 

 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

 

Graph 5.In vitro effect  o f varying conc o f plant  extract  (mg/ml)  on 

―x‖ axis,  t his graph represent s t he mean o f 3  observat ions,  with 

increase in conc o f plant  extract  decrease  in MDA leve ls were 

obsereved.  
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1f.  EFFECTS OF METHANOLIC EXTRACT OF Cordia 

dichotoma  ON MDA LEVELS IN ERYTHROCYTE 

MEMBRANE. 

 

 

 

 

 

 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

Graph 6.  In vi tro effect  o f varying conc. o f plant  ext ract  (mg/ml)  on 

―x‖ axis,  t his graph represent s t he mean o f 3  observat ions,  with 

increase in conc.o f plant  extract  decrease  in  MDA leve ls were 

observed.  
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1g.  EFFECTS OF ACETONE EXTRACT OF Stevia 

rebaudiana  ON MDA LEVELS IN ERYTHROCYTE 

MEMBRANE. 

 

 

 

 

 

 

 
 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

 

Graph7. .In vitro effect  o f varying conc. o f plant  extract  (mg/ml)  on 

―x‖ axis,  t his graph represent s t he mean o f 3  observat ions;  with 

increase in conc.  o f plant  extract  decrease  in MDA leve ls were 

observed.  
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1g.  EFFECTS OF AQUEOUS EXTRACT OF Rhus 

myserensis  ON MDA LEVELS IN ERYTHROCYTE 

MEMBRANE. 
 

 

 

 

 

 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

Graph 8. .In vitro effect  o f varying conc o f plant  extract  (mg/ml)  on 

―x‖ axis ,  t his graph represent s t he mean o f 3  observat ions ,  with 

increase in conc o f plant  ext ract   no  change in MDA leve ls were 

obsereved.  
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2. SUPEROXIDE DISMUTASE 
 

 Evaluation of antioxidant activity of BHT (s 
tandard antioxidant) on SOD levels in Haemolysate. 

 

 
 

 

 
 

 

NEGATIVE CONTROL-only RBC + NBT diformazan 

fo rmat ion 

POSITIVE CONTROL – only NBT difo rmazan 

 

Graph9 .In vitro effect  o f varying conc. o f plant  extract  (mg/ml)  on 

―x‖ axis ,  t his graph represent s t he mean o f 3  observat ions ,  with 

increase in conc.  o f plant  ext ract  inhibit ion o f NBT – diformazan 

fo rmat ion ( in percentage) increases.  
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2a.  EFFECTS OF AQUAEOUS EXTRACT OF Stevia 

rebaudiana  ON SOD LEVELS IN HEMOLYSATE. 

 

 

 

 

 

 

 
 

NEGATIVE CONTROL-only RBC + NBT difo rmazan fo rmat ion 

POSITIVE CONTROL – only NBT difo rmazan 

 

 

Graph 10.In vitro effect  o f var ying conc. o f p lant  extract  (mg/ml)  on 

―x‖ axis ,  t his graph represent s t he mean o f 3  observat ions ,  with 

increase in conc.  o f plant  ext ract  inhibit ion o f NBT – diformazan 

fo rmat ion ( in percentage)  increases.  
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2b. EFFECTS OF METHANOLIC EXTRACT OF Prosopis 

cineraria ON SOD LEVELS IN HEMOLYSATE.  

 

 
 

 
 

 
 

NEGATIVE CONTROL-only RBC + NBT difo rmazan fo rmat ion 

POSITIVE CONTROL – only NBT difo rmazan 

 

 

Graph 11.In vitro effect  o f var ying conc. o f p lant  extract  (mg/ml)  on 

―x‖ axis ,  t his graph represent s t he mean o f 3  observat ions ,  with 

increase in conc.  o f plant  ext ract  inhibit ion o f NBT – diformazan 

fo rmat ion ( in percentage) increases.  
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2c.  EFFECTS OF ACETONE EXTRACT OF Stevia 

rebaudiana ON SOD LEVELS IN HEMOLYSATE. 

 

 

 
 

 
 

NEGATIVE CONTROL-only RBC + NBT difo rmazan fo rmat ion 

POSITIVE CONTROL – only NBT difo rmazan 

 

Graph 12 .In vitro effect  o f varying conc. o f plant  extract  (mg/ml)  on 

―x‖ axis ,  t his graph represent s t he mean o f 3  observat ions ,  with 

increase in conc.  o f plant  ext ract  inhibit ion o f NBT – diformazan 

fo rmat ion ( in percentage) increases.  
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2d. EFFECTS OF METHANOLIC EXTRACT OF Cordia 

dichotoma ON SOD LEVELS IN HEMOLYSATE. 

 

 

 

 

 

 

 
 

NEGATIVE CONTROL-only RBC + NBT difo rmazan fo rmat ion 

POSITIVE CONTROL –NBT only difo rmazan. 

 

 

Graph 13 .In vitro effect  o f var ying conc. o f p lant  extract  (mg/ml)  on 

―x‖ axis ,  t his graph represent s t he mean o f 3  observat ions ,  with 

increase in conc.  o f plant  ext ract  inhibit ion o f NBT – diformazan 

fo rmat ion ( in percentage) increases .  
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2e.  EFFECTS OF AQUEOUS EXTRACT OF Prosopis 

cineraria ON SOD LEVELS IN HEMOLYSATE. 

 

 

 

 

 

 

 

 

NEGATIVE CONTROL-only RBC + NBT difo rmazan fo rmat ion 

POSITIVE CONTROL – only NBT difo rmazan 

 

Graph 14 .In vitro effect  o f var ying conc. o f p lant  extract  (mg/ml)  on 

―x‖ axis ,  t his graph represent s t he mean o f 3  observat ions ,  with 

increase in conc.  o f plant  ext ract  inhibit ion o f NBT – diformazan 

fo rmat ion ( in percentage)  increases at  a  conc.  Of 3mg/ml but  

decreases again at  4 mg/ml.  
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2e.  EFFECTS OF AQUEOUS EXTRACT OF Rhus 

myserensis ON SOD LEVELS IN HEMOLYSATE. 

 

 

 

 
 

 

 
 

 

NEGATIVE CONTROL-only RBC + NBT difo rmazan fo rmat ion 

POSITIVE CONTROL – only NBT difo rmazan 

 

 

Graph 15 .In vitro effect  o f var ying conc. o f p lant  extract  (mg/ml)  on 

―x‖ axis ,  t his graph represent s t he mean o f 3  observat ions ,  with 

increase in conc.  o f plant  ext ract  inhibit ion o f NBT – diformazan 

fo rmat ion ( in percentage) increases.  
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3) GLUTATHIONE 

 

 
 

 
 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

 

 
 

Graph 16.  In  vi tro effect  o f varying conc.  o f BHT (mg/ml)  on ―x‖  

axis,  t his graph represent s t he mean o f 3  observat ions,  with increase 

in conc. o f plant  extract  glut athione leve l increases.  
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3a) Effect of aqueous extract of Stevia rebaudiana  

on    glutathione levels in erythrocytes  

 

 

 

Plant extract 

concentration(mg/ml) 

Glutathione level(mM) 

Negative control 0.67 

Positive control 0.17 

1 0.40 

2 0.53 

3 0.55 

4 0.61 
 

 

 

 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

Graph 17.   In vi tro effect  o f varying conc.  o f plant  extract  (mg/ml)  

on ―x‖ axis,  t his graph represent s t he mean o f 3  observat ions ,  with 

increase in conc. o f plant  extract  glutathione leve l increases.  
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3b) Effect of methanolic extract of Stevia 

rebaudiana on glutathione level in erythrocytes  

 

 

Plant extract 

concentration (mg/ml) 

Glutathione 

concentration(mM) 

Negative control 2.27 

Positive control 0.63 

1 0.85 

2 1.16 

3 1.27 

4 1.41 
 

 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2                                                  

 

Graph 18  In vitro effect  o f var ying conc. o f plant  extract  (mg/ml)  on 

―x‖ axis,  t his graph represent s t he mean o f 3  observat ions,  with 

increase in conc. o f plant  extract  glutathione leve l increases.  
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3c) Effect of acetone extract of Stevia rebaudiana  in 

erythrocytes  

 

 

Plant extract 

concentration(mg/ml) 

Glutathione level(mM) 

Negative control 2.17 

Positive control 0.54 

1 0.77 

2 1.45 

3 1.75 

4 2.05 
 

 

 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

GRAPH 19.   In vitro effect  o f varying conc.  o f plant  extract  (mg/ml)  

on ―x‖ axis,  t his graph represent s t he mean o f 3  observat ions,  with 

increase in conc. o f plant  extract  glutathione leve l increases.  
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3d) Effect of aqueous extract of Prosopis cineraria 

in erythrocytes 

 

Plant extract 

concentration (mg/ml) 

Glutathione level(mM) 

Negative control 2.975 

Positive control 0.55 

1 0.59 

2 0.65 

3 0.73 

4 0.85 

 

 

 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

GRAPH 20.   In vitro effect  o f varying conc.  o f plant  extract  (mg/ml)  

on ―x‖ axis,  t his graph represent s t he mean o f 3  observat ions,  with 

increase in conc. o f plant  extract  glutathione leve l increases.  
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3e) Effect of methanolic extract of Prosopis 

cineraria on glutathione in erythrocytes 

 

Plant 

concentration(mg/ml) 

Glutathoine 

concentration(mM) 

Negative control                 0.81 

Positive control                 0.19 

1                 0.24 

2                 0.27 

3                 0.36 

4                 0.40 
 

 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

GRAPH 21.   In vitro effect  o f varying conc.  o f plant  extract  (mg/ml)  

on ―x‖ axis,  t his graph represent s t he mean o f 3  observat ions ,  with 

increase in conc. o f plant  extract  glutathione leve l increases  

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

NEG CONTROL POS CONTROL 1 2 3 4

Glutathione conc(mM)

plant extract (mg/ml)

gl
u

ta
th

io
n

e
co

n
ce

n
tr

at
io

n
(m

M
)



Page | 78  
 

3f) Effect of methanolic extract of Cordia dichotoma  

on glutathione in erythrocytes  

 

 

Plant extract 

concentration (mg/ml) 

Glutathione 

concentration(mM) 

Negative control                    1.97 

Positive control                    0.53 

1                    0.7 

2                    0.975 

3                    1.275 

4                    1.52 

 

 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2 O2  

 

GRAPH 22.  In  v itro effect  o f varying conc.  o f plant  extract  (mg/ml)  

on ―x‖ axis,  t his graph represent s t he mean o f 3  observat ions,  with 

increase in conc. o f plant  extract  glutathione leve l increases  
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3g) Effect of aqueous extract of Rhus myserensis  on 

glutathione in erythrocytes 

 

 

Plant extract 

concentration (mg/ml) 

Glutathione 

concentration(mM) 

Negative control                0.133 

Positive   control                0.019 

1                0.015 

2                0.023 

3                0.025 

4                0.026 
 

 

 

 

NEGATIVE CONTROL – only RBC 

POSITIVE CONTROL - RBC + H2O2 

 

Graph 23.  In vitro effect  o f varying conc. o f plant  extract  (mg/ml)  on 

―x‖ axis,  t his graph represent s t he mean o f 3  observat ions,  with 

increase in conc. o f plant  extract  glutathione leve l increases  
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 RESULTS SUMMARY 

                                                                              Table: 6 

 

 

 

PLANT EXTRACT 

(mg/ml) 

 

MDA 

(INHIBITION 

OF MDA 

LEVEL) 

 

SOD 

(INHIBITION 

OF NBT 

DIFORMAZAN 

FORMATION ) 

 

GLUTATHIONE 

(RESTORATION 

OF 

GLUTATHIONE 

LEVEL ) 

 

Stevia rebaudiana   

(AQUEOUS) 

 

33.56% 

 

50.56% 

 

77.98% 

 

Stevia rebaudiana  

(METHANOLIC) 

 

4.88% 

 

- 

 

51.64% 

Stevia rebaudiana   

 (ACETONE) 

 

48.53% 

 

40.70% 

 

69.35% 

 

Prosopis cineraria  

(AQUEOUS) 

 

0.06% 

 

.014% 

 

23.63% 

 

Prosopis cineraria 

(ACETONE) 

 

44.34 

 

- 

 

36% 

Prosopis cineraria 

(METHANOLIC) 

 

18.95% 

 

27.1% 

 

39.19% 

 

 

Rhus myserensis  

(AQUEOUS) 

 

 

.03% 

 

.0046% 

 

17.01% 

 

Cordia dichotoma  

(METHANOLIC) 

 

12.15% 

 

30.90% 

 

56.7% 
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7) Protection of plasmid pBR322 DNA by 

plant extracts 

 

 

(Agarose conc. – 1.2 %) 

 

Agarose gel e lectrophoresis pat tern o f p lasmid pBR322 DNA treated 

with 30% H2 O2  in t he presence and absence o f d ifferent  

concentrat ions o f plant  ext ract s (8 mg / ml)  

 

pBR322 plasmid   

1)  pBR322 plasmid  

2)  pBR322 plasmid + H 202  

3)  pBR322 plasmid + H 202  + Stevia rebaudiana  aqueous 

4)  pBR322 plasmid + H 202   + Stevia rebaudiana  methano lic  

5)  pBR322 plasmid + H 202    + Stevia rebaudiana  acetone 

6)  pBR322 plasmid + H 202     + Prosiopis cinereria  acetone 

7)  pBR322 plasmid + H 202     + Cordia dichotoma  methano lic  

 

Nicked circular (form II) 

Supercoiled   (form I) 

1     2      3      4      5     6     7 
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 In – VIVO RESULTS 

 

4) LIVER FUNCTION TESTS 
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 Lindane induced liver toxicity in wistar rats  

 

 

Param-

eters 
GGT 

(U/L) 

SGPT 

(U/L) 

SGOT 

(U/L) 

ALP 

(U/L) 

ALBU

MIN 

(g/dl) 

0 day 3.28 8.14 5.8 40.8 7.89 

5 day 6.56 20.3 16.2 48.96 5.97 

10 day 42.64 40 35 73.44 4.9 

15 day 55.76 58 50 100 4.6 

20 day 101.8 60.36 62.30 120 4.3 

25 day 112.4 65.43 68.53 125 4 

30 day 115.4 67.40 70 127 3.9 

                                                 

                                                                                      Table: 7 
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 During treatment of plant extracts various 

parameters levels.  

 

 

DAYS GGT 

(U/L) 

SGPT 

(U/L) 

SGOT 

(U/L) 

ALP 

(U/L) 

ALBUMIN 

(g/dl) 

5 100.16 40.12 65.02 120.5 4.24 

10 70.06 30.16 55.12 115.6 4.73 

15 60.10 15.38 30.27 96.8 5.24 

 

                                                                                   Table: 8 
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6.1 GGT 

 

 

 

Graph24.  This graph represent s 15 days t reatment  and 30 days  

induct ion schedule by lindane  ,  ―X‖ represent s no.  o f days from first  

0  –  30 days is  induct ion leve l o f GGT ,  and aft er induct ion 5 – 15 

days is  o f t reatment  by p lant  extract  ( Stevia rebaudiana leaves –  

acetone extract).   
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6.2 SGPT 

 

 

 

 

 

Graph25.  This graph represent s 15 days t reatment  and 30 days  

induct ion schedule by lindane  ,  ―X‖ represent s no.  o f days from first  

0  –  30 days is  induct ion   leve l o f SGPT ,  and aft er  induct ion 5 – 15 

days is  o f t reatment  by p lant  extract  (Stevia rebaudiana leaves –  

acetone extract).   
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6.3 SGOT 

 

 

 

 

 

Graph26.  This graph represent s 15 days t reatment  and 30 days  

induct ion schedule by lindane  ,  ―X‖ represent s no.  o f days from first  

0  –  30 days is  induct ion   leve l o f SGOT ,  and aft er  induct ion 5 – 15 

days is  o f t reatment  by p lant  extract  ( Stevia rebaudiana leaves –  

acetone extract).   
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6.4 ALBUMIN 

 

 

 

 

 

Graph27.  This graph represent s 15 days t reatment  and 30 days  

induct ion schedule by lindane  ,  ―X‖ represent s no.  o f days from f irst  

0  –  30 days is  induct ion  leve l o f ALBUMIN , and after induct ion 5 – 

15 days is  o f t reatment  by plant  ext ract  ( Stevia rebaudiana leaves –  

acetone extract).   
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6.5 ALP 

 

 

 

 

 

 

Graph28.  This graph represent s 15 days t reatment  and 30 days  

induct ion schedule by lindane  ,  ―X‖ represent s no.  o f days from first  

0  –  30 days is  induct ion   leve l o f ALP ,  and aft er  induct ion 5 – 15 

days is  o f t reatment  by p lant  extract  ( Stevia rebaudiana leaves –  

acetone extract).   
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 AFP STD 

 

Std afp conc 

given in  kit 

O.D at 450nm 

0ng/ml 0.052 

5ng/ml 0.070 

20ng/ml 0.143 

50ng/ml 0.224 

150ng/ml 0.409 

300ng/ml 0.480 

  
 

Table: 9 

 

 

 

Graph 29 
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 Induction of afp by lindane 

 

             Induction day Concentration of AFP(ng/ml)  

                O day 0 

                5 day 1 

                10 day 2 

                15 day 3.8 

                20 day 4.5 

                25 day 5 

                30 day 6.1 
  

Table:  10 

 

 

 

 

 

 

 

 

 Decreacing of AFP level by acetone extract. 

 

 

        During treatment days 

 

Concentration Of AFP (ng/ml) 

5 days 3.8 

10 days 2.0 

15 days 1.0 

 

                                                                                 Table: 11 
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                                                     DISCUSSION: 

 
 

Natural ant ioxidant s have bio funct ionalit ies such as t he reduct ion o f 

diseases like DNA damage, mutagenesis,  carcinogenesis,  et c.  and 

inhibit ions o f pathogenic bacter ia  growth,  which are o ft en associat ed 

with the terminat ion.  The ant ioxidant  propert ies o f p lant s can be  

co rrelat ed with oxidat ive st ress defense in d ifferent  human d iseases  

inc lud ing cancer,  atherosclerosis,  Alzhe imer’s and the ageing  

processes.  

 

The aim o f our  present  study is to  examine the ant ioxidant  abilit y o f 

some plant  extract s by per fo rming var ious in-vitro  and in-vivo  assays  

and the result s ind icat ed a concentrat ion dependent  ant ioxidant  

abilit y o f some plant  extract s.  In t his study,  t he ant ioxidant  act ivit y 

o f t he Acetone,  Methano l and Aqueous extracts o f pods o f Prosopis 

cineraria ,  peel and seed extracts o f Rhus myserensis and Cordia 

dichotoma  and leaves o f Stevia rebaudiana was studied along with 

the standard BHT.  The ant ioxidant  act ivity o f t hese plant  extract s 

was evaluat ed in a ser ies o f in vi tro test s on RBC by eva luat ing  

var ious ant ioxidat ive  enzyme like SOD,  MDA and Glutathione leve ls  

on the presence o f oxidat ive st ress induced by 0.4% H 2 O2  on RBC. 

 

Co ld extract ion o f t hese plant  parts were pr epared as hot  extract ion 

may led to  damage to some o f t he important  component s o f pl ant s 
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and their  evaluat ion o f ant ioxidant  and radical scaveng ing act ivit y 

chemica lly was a lready done (Meena R ajesh d issert at ion thesis  

(2006),  Dr  Sar ika Sinha) .  So  we t r ied to  evaluat ed prevent ion o f 

oxidat ive st ress on RBC by these plant  extracts by studying var ious 

ant ioxidat ive parameters such as SOD,  Glutathione and MDA.  We 

also  eva luated prevent ion o f oxidat ive st ress condit ion on pBR322 

plasmid.  

Oxidat ive st ress causes generat ion o f free radica ls,  radica l like t he  

hydroxyl radica l will react  ind iscr imina tely with a ll component s o f 

t he DNA molecule.  Hence,  t he hydroxyl radical causes DNA damage 

by d irect  int eract ion in t he generat ion o f many o f it s  genet ic  les ions.  

However,  it  can also  cause DNA damage by other  methods e.g.  

st imulat ing the r ise o f ca lc ium int racellu lar ly which in t urn 

st imulat es endonucleases to  cause st rand breaks and degradat ion 

product s from the DNA molecule.  DNA damage can produce a 

mult ip lic it y o f modificat ions in DNA inc lud ing base and sugar  

les ions,  st rand breaks,  DNA-protein cross- links and base-free sit es.  

In our  study oxidat ive st ress caused by H 2 O2  on plasmid led to  

opening superco iled DNA to  nick c ircular  fo rm and it s  reversal is  

found by some o f our  plant  extract  like  methano lic ext ract  o f Cordia 

dichotoma seeds and acetone ext ract  o f Stevia rebaudiana leaves.  So 

these plant  extract s can be further  studied at  molecular  leve l .  Stevia 

rebaudiana (aqueous)  extract  and Prosopis  cineraria  (acetone)  

extract  shows moderate act ivity and the remaining ext ract s were not  

effect ive.  
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Result s o f study on RBC showed that  (table 6)  Stevia rebaudiana 

leaves acetone extract  showed pro found ant ioxidat ive e ffect  on MDA 

(48.53% inhibit ion o f MDA leve ls) ,  Stevia  rebaudiana (aqueous) .  

(33.56%) and Prosopis  cineraria  (acetone)  (44.34%)  showed 

moderat e act ivity while Prosopis  cineraria (methano lic)  (18.95%),  

Cordia  dichotoma (methano lic)  (12.15%) showed less act ivit y 

comparat ive ly fo r  MDA and Rhus myserensis  (aq).(0.03%),  Prosopis 

cinereria  (aq) (.06%) and  S tevia  rebaudiana (methano lic)  (4.88%) 

showed neglig ible act ivit y fo r MDA assay.  

For  SOD assay Stevia  rebaudiana  (aq).  extract  (50.56%) showed 

highest  act ivity,  Cordia dichotoma  (methano lic)  (30.90%),  Prosopis  

cinereria (methano lic)  (27.1%),  Stevia rebaudiana (aq).(50.56%) 

showed moderate act ivity ,  Rhus myserensis  aqueous (0.0046%) and 

Prosopis  cineraria aq. (.014%) showed neglig ible act ivity.  

For  Glutathione assay Stevia  rebudiana (aqueous)  ext ract  shows 

highest  act ivity (77.98%),  Stevia  rebaudiana (methano lic)  (51.64%),  

Stevia rebaudiana (acetone)  (69.35%),  Prosopis  cineraria  (acetone) 

(32.25%) showed moderate act ivity and Prosopis cinerar ia  (aq.)  

(23.63%),  Rhus myserensis  (aq). (17.01%),  showed less act ivit y(Table  

6).  
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Lindane had been observed to  have damaged the funct ion o f t he 

t issue.  Hence, t here has been a drast ic  change in t he serum pro file  o f 

t he animals.  The serum enzyme,  namely Alka line P hosphatase,  

SGOT,  SGPT,  GGT was  observed to  increase drast ically a ft er  t he 

lindane t reatment .  The increase in the enzymes ind icat es t he 

funct ioning o f t he hepatocytes has been d isturbed,  releas ing the  

enzymes in  c irculatory syst em.  Albumin is t he so le ly produced by the  

liver .  Treat ing animals with lindane,  a  gradual decrease in  a lbumin 

was observed,  ind icat ing the dysfunct ion o f t he  hepatocytes to  

generate albumin.  Dur ing the t reatment  with t he plant  extract s,  t he 

act ivit y o f t he serum enzymes was observed to  decline.  This  

ind icat es t he repair  o f t he damage t issue fo llowing the t reatment .  

 

In t he present  study ,  Stevia rebaudiana is  checked on AFP leve ls  

dur ing and a ft er  lindane induced toxic ity ,  AFP  is a  very s ignificant  

marker  for  liver  to xic ity,  simult aneously serum parameters like GGT, 

SGOT,  SGPT,  ALBUMIN,  ALP were also  analyzed befo re and aft er  

lindane administ rat ion and their  reversal is  studied by Stevia 

rebaudiana acetone extract .  

On the very first  day a ll t he parameters were checked , GGT (3.28 

U/L),  SGPT (8.14U/L),  SGOT (5. 8U/L)),  ALP (40.8U/L),  ALBUMIN  

(7.9 G/DL)  they have been t aken as contro l rat s.  On 30
t h  

day va lues  

were,  GGT raised to  (115.4U/L),  SGPT raised to  (67.40U/L),  SGOT 

raised to  (17 U/L) ,  ALP leve ls  raised to  (127 U/L)  and ALBUMIN 
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leve ls drops to  (3.9 G/DL)  ie  liver  toxic ity had induced as a cause o f 

lindane dosage to  rats.  

Aft er  30 day induct ion,  t reatment  with acetone ext ract  o f  S tevia 

rebaudiana was started and cont inued t ill  15 days ,  a ft er  t hat  result s 

were like GGT leve l drop to  (60.10 U/L),  SGPT leve ls drop to  (15.38 

U/L),  SGOT leve ls  dropped to  (30.27 U/L),  ALP leve ls  dropped to  

(96.8 U/L),  albumin leve ls raised to ( 5.24 U/L).  

 

As AFP is a  s ignificant  marker  which if changes,  may be a ind icat ion 

o f init iat ion o f hepatocarcinoma .  On 1
s t

 day AFP leve ls were (0 

ng/ml) ,  and on 30
t h  

day
 
AFP leve ls raised to  (6.1 ng/ml)  but  aft er  

t reatment  with Stevia rebaudiana  it s  levels drops down to (1 ng/ml)  

aft er  15 day.  

  

In t he present  study there is  a  decrease in AFP leve l by t reat ing with 

acetone ext ract  o f Stevia rebaudiana  .  So,  it  has further  very good 

scope in t he malignancy like cancer,  t umors etc.  as AFP leve l is  a  

s ignificant  marker  in liver  cancer .  
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                                                       CONCLUSION: 
 

 

Data in t he present  study showed that  Stevia rebaudiana leaves  

acetone extract  showed pro found ant ioxidat ive effect  on MDA 

(48.53% inhibit ion o f MDA leve ls) ,  Stevia rebaudiana (aq).  

(33.56%) and Prosopis c inerar ia (acetone)  (44.34%) showed moderat e 

act ivit y while Prosopis cineraria (methano lic)  (18.95%),  Cordia 

dichotoma (methano lic)  (12.15%) showed less act ivity comparat ive ly 

fo r  MDA and Rhus myserensis (aq).  (0.03%),  Prosopis cineraria (aq)  

(.06%) and Stevia rebaudiana (methano lic)  (4.88%) showed 

neglig ible act ivity fo r MDA assay.  

For  SOD assay Stevia rebaudiana  (aq).  extract  (50.56%) showed 

highest  act ivit y,  cordia  dichotoma  (methano lic)  (30.90%),  Prosopis  

cineraria (methano lic)  (27.1%),  Stevia rebaudiana (aq).(50.56%) 

showed moderate act ivity ,  Rhus aqueous (0.0046%) and Prosopis 

cineraria aqueous(.014%) showed neglig ible act ivity.  

For  Glutathione assay Stevia rebaudiana (aq)  ext ract  shows highest  

act ivit y (77.98%),  Stevia rebaudiana (methano lic)  (51.64%), Stevia 

rebaudiana (acetone)  (69.35%),  Prosopis cineraria (acetone)  

(32.25%) showed moderate a ct ivity and Prosopis cineraria  (aq.)  

(23.63%), Rhus myserensis (aq).(17.01%), showed less act ivity.  
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They are promis ing p lant s fo r more detailed invest igat ion o f t heir  

ant ioxidant  propert ies and applicat ion possibil it ies.  The pods o f 

Prosopis cineraria also  possessed moderate radical scaveng ing  

abilit ies.  Aqueous extract s o f t hese plant s were relat ive ly weak  

ant ioxidant s in compar ison with methano l ext ract s,  ind icat ing that  

methano l is  an idea l and effect ive so lvent  for  extract ion o f 

ant ioxidant s.  The re sult s obtained ind ica ted the fruit  peels and seeds 

as potent ia l source o f natural subst ances with ant ioxidant  propert ies.  

In many cases,  t he fruit  seeds and peels are t he waste product s o f 

techno logica l processes,  hence their  reusing as t he ant ioxidant  

source,  could br ing measurable economical pro fit s  and cont r ibute to  

reduct ion o f po llut ions int roduced by fruit  and vegetable  indust r ies  

into t he environment .  

 

In t he study performed on wist ar  rats to check AFP leve ls and other  

serum enzyme leve ls,  a ft er  live r  toxic ity induced by lindane fo r  1 

month,  acetone ext ract  o f Stevia rebaudiana leaves showed a 

pro found act ivity and it  lowers t he levels  o f AFP,  SGOT,  SGPT, 

ALP,  GGT and increases serum a lbumin leve ls  which shows reversal 

o f liver  toxic ity cause by lindane .  So we can conclude that  t his  

extract  has potent ia l source and can be studied further  fo r  evaluat ing  

more o f it s propert ies.  
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ABBREVIATIONS 

 

AFP            Alpha Feto Protein 

BHT                 Butylated Hydroxytoluene 

H2O2                Hydrogen Peroxide 

SGOT         Serum Glutamate-Oxaloacetate transaminase 

SGPT          Serum glutamate-pyruvate transaminase 

         GGT            Gamma Glutamate Transaminase 

ROS            Reactive Oxygen Species 

SOD            Superoxide Dismutase 

GSH            Reduced Glutathione 

GSSG          Oxidised Glutathione      

GR              Glutathione Reductase 

MDA           Malonaldehyde 

TBARS         Thiobarbituric Acid Reactive Substances 

DDT             Dichlorodiphenyltrichloroethane 

 EPA             Environmental Protection Agency 

RUP              Restricted Used Pesticides 

γHCH           gamma hexachlorocyclohexane  

ULV              Ultra low volume  

NBT              Nitroblue terazolium 

DTNB            5,5-Dithiobis-(2nitro-benzoic acid) 
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DMSO           Dimethyl sulphoxide 

TCA               Trichloro acetic acid 

TBA               Thiobarbituric  acid 

BSA                Bovine serum albumin  

SDS               Sodium dodecyl sulphate 

TE                  Tris  EDTA 

LB                  Luria Broth 

BCG               Bromo cresol green 
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