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A b s t r a c t
Herbal medicines has been reported to play an important role i n the discovery of new 
drugs for t he treatment of human diseases, including cancer [1]. Many herbal 
remedies have shown to play anticancer role through multiple mechanisms. Our 
present work i s an at t em pt t o screen s om e essential components from the 
water weed Pistia stratiotes and to study its potentiality against the side effects 
induced by radiotherapy and chemotherapy 
Key words: Radiotherapy, chemotherapy, Pistia stratiotes, Herbal medicine, 
Phytochemical screening.

Introduction 

Cancer is the leading cause o f d eath w o rld wide.  

Different treatment 

modalities are on their w ay  to  t reat  cancer.  Th e 

most  common t reatment  modali t ies include: 
Chemotherapy an d Radiotherapy . M any o f  the 

studies has shown severe damage caused by  

exposure to radiation and chemotherapy. 

Being the most common treatment,  r adiotherapy 

and chemotherapy itself causes many a lte rat io ns 

in the cellular and the genetic level .  Many h erbal  

crude drugs including Ocimum sanctum, Basil et c  

(P U Devi et. al) has  show n a  g ood r esponse to  

reduce the cytotoxicity caused by  r adiat ion.  T he 
herbal crude extract of 

Pistia stratiotes is used in this w ork  to s tudy i ts  

po t ent ia l ity to r educe  tox icity  caused d ue t o 

radiation an d chemother apy  dr ugs.  T he  c rude  

ex t ract  derived from the water weed; Pistia 

stratiotes has  show n to contain  Alkaloids and

steroids which may play 

an important role in reducing the toxicity  indu ced  

by  radiotherapy and chemotherapy. In this work we 

have shown that  the crude ex t ract  of Pistia 

stratiotes are rich in anti-oxidants w hich a re t he 

potential candidate to reduce the toxicity i nduced 

by  both r adiat ion and  chemother apy  in S wiss  

albino mice model. 

Methods 

Collection of plant materials 

Pistia stratiotes, the total plant with its leaves an d 

roots were collected from the upper and the lo wer  

lake of Bhopal. Weight of the plant sample ( Pist ia
stratiotes) collected was taken i mmediately j ust

after the sample collection.
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Extraction 

Powder of leaves of Pistia  s tra tiotes (2 -3  w eeks  

after shade drying)  w as w eigh ed  & l oad ed i n a  
separat ing funnel  with  50% methanol.  The 

concentrated crude extract was formed as a result  

of evaporation of the solvent (50 % methanol) i n a  

water bath at 45 C, 

thereby forming a brown colored m arc ,  with f ine 

crystals. This collected crude extract crystals w as 

then used as 50% methanolic extract (50 % ME) for 

the experiment. 

Phytochemical screening 

The methanolic extract of the c r ude d ru g  (Pis tia 

stratiotes)  was subjected to systemat ic 
phytochemical screening to assess the p resence  

of different phytoconstituents such as a lkaloids,  

glycosides,  proteins,  amino acids,  sterols,  

carbohydrates compou nds, acidic  co mpounds, 

resins etc. 

Thin layer chromatography 

Thin layer chromatography (TLC) w as p erfor med 

using petroleum ether, chloroform, methanol, ethyl 

acetate and water extracts. All th e ex tracts  w er e 

used after dissolving t hem in  their r espect ive  

solvents to prepare sample solutions. 

Column chromatography 

The crude drug 50 % m ethanolic ex tr act  (P istia  

st ratiotes) was used for column chromatog raphy .  

Si lica gel (100-200 mesh) was used as a stationary  

phase and successive solvent systems were 

used ranging from non-polar to polar solvents. The 

rate of elution was fixed at 10 d rops  p er m inute.  

Different fractions of the different solvents  u sed,  

were collected and u sed for  λ m ax  ca lculat io n 

using UV-spectrophotometer (data not shown). 

Experimental Animals 

The Swiss albino mice of the mean weight of 31gm 
and 6-7 weeks old were obtained from the  anima l 

house,  Jawaharlal  Nehru Cancer Hospital  &  

Research center, Bhopal. The use of  animal was as 

per CPCSEA norms. A pproval  for experimental  

work was as per ethical committee o f  Jaw aharlal  

Nehru Cancer Hospital  and Research  Cent re,  

Bhopal (M.P.). 

Preparation and Administration of Test 

Drug (50% ME of Pistia stratiotes) 

solution 

The amount  of the test  drug (50% ME)  to be 

administered was calculated  d epending o n the  

body  weight  of the animal and the design of 
experiment. T he c r ude d ru g w as  administe red 

orally to each animal by using a cannula. 

Experimental Design 

Animals were div ided into six  groups o f four 

animals each, for both  Radiother apy  as w el l  as  

chemotherapy groups. The groups were treated as  

fol lows: 

Induction of Radiation on experimental 

animals 

Unanesthetized mice were restrained in  ventilated  

Perspex box and the groups including: B, C, E and 

F were given 9 Gy as discu ssed in t he p rotocol .  

The whole body dose was given at the rate  of  150  

cGy /min by Co-60 Tele-therapy unit (Theratron 780 
C,  Co unit manufactured by M/S Theratronics Ltd,  

Canada), at a distance of 80 cm f rom the  source,  

atJawaharlal Nehru cancer hospital and Resear ch 

center, as previously described by M. R. Adhvaryu  

et  al. (2008). The commercial radio-protective drug   

(Ant iox idant : A ntox id)  d ose  w as  given to  the 

animals belonging to group B, a long  w ith  the γ  –
radiation (9 Gy). The stock solution was p rep ared 

in water for injection and the  do se w as g iven as 
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per the 

body weight (100 mg/kg body weight). 

Induction of Chemotherapeutic drugs on 

experimental animals 

A freshly prepared solution of Cyclophosphamide  

(50 mg/kg body weight as prev iously  discussed, 

Ralf Paus, Bori Handjiski  et. al, 1994 )  in  DDW 

was injected intra-peritoneal to the mice 

belonging to groups (Group Q, R, T, U). The s tock 

solut ion of Mult i -v i tamin Infusion (MVI)  was 

prepared in water for injection an d the d ose w as 

given to g roup  Q  as p er the b ody  w eight  (100 

mg/kg body weight). 

Histopathological Studies 

Major organs (including I ntestine,  L iver,  k idney  

and spleen) of b oth the  g roup o f  animals  w er e 

flushed w ith n ormal sal ine  &  fat  t issues  w ere  

removed and fixed in 10% formalin solut io n for 

histo-pathological evaluat ion  to assess chr onic 
toxicity of the crude herbal extract on these organs 

and also the effect  of radiotherapy  and  

chemotherapy on these biological specimens. T he 

histo-pathological  sect ion was done by  Pal  

Diagnostic Centre, Guru Khalsa Hospital ,  Bho pal  

(M.P). 

Chromosomal, Apoptosis and 

Micronucleus Studies 

Weight of the mice was recorded. 0.1 m l/gm b ody  

weight  colchicine (0.025%)  was injected into 

peritoneal  cav ity o f  the m ice.  Afte r two  hr s o f 

inject ion,  the mice were ki l led by  cerv ical  

dislocation. Bone marrow from the femur bone was 
used for the chromosomal,  Apoptosis and  

Micronucleus studies as described M. R.  

Adhvaryu *, S .  P.  S rivastav  e t . a l ,  2008.  I t  w as  

proposed independent ly  by  Schmid  [68] and 

Heddle [69] that  an alternat ive and simpler 

approach to assess chromosome damage i n v ivo 

was to measure micronuclei (MNi), also know n as 

Howell–Jolly bodies, in dividing cel l  po pulations  

such as the bone-marrow. Number of cells h av in g 
abberations per 50 normal cells were counted and 

Data was analyzed by ANOVA. 

Results and Discussion 

Phytochemistry 

Phytochemical  analysis of the 50 % crude 
Methanolic extract of the 

leaves of Pistia stratiotes revealed high suf ficient

amount of deoxysugars w ere  found d uring  the

phytochemical screening (Table No. 1).

Table 1: Phytochemical screening o f c r ude d ru g

ex tract (50 % ME Pistia stratiotes) 
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Chromatography 

The crude drug extract (50% methanolic  extract) of  
Pistia stratiotes was seen to show best resolut io n 

in Chloroform: Methanol (9:1)  (Data  n ot sh own) . 

Different fractions of each of the solvents  u sed in  

column chromatography were collected and λ-max  

was recorded using UV double beam 

spectrophoto-meter (Data not shown). 

Histopathological studies 

Different  histopathological  studies of organs 

revealed the damaged Crypt & Villi to be prominent 

in both the groups, whereas there was m uch l ess 

toxicity found in the test drug group of both conc.  
100 & 500 mg/kg bo dy w eight ,  as sh own  i n the  

Fig.1. 

In vivo study 

Six  groups each for both Radiotherapy  and 

chemotherapy were used for the In vivo s tudy , so  

as to evaluate the ability of crude extract o f P istia  

st ratiotes again st t oxicity  ind uced by  chemo-

therapy and radiotherapy. 

Anthropometry (body & spleen weight 

profile) 

 Table 2 and 4 shows no any significant difference  

in the body weight  o f t he tw o g roups,  w h ereas 

Table 3 shows a very significant  d ecrease i n the  

spleen weight within the radiation treated groups. 

Table 2: Body Weight Difference  in mice b e fore
and after γ -Radiation exposure (9 Gy) 

* L : Left ear mark, R : Right ear mark,  L R :  L e ft  &

Right ear mark, NM : No mark.

Radiation Group 

Group A : Normal control (No any treatment of any  

crude drug 
or radiation), Group B : Standard Radioprotect ive  

Drug (Antioxidants; Antoxid + γ-Radiat ion;  9  Gy ) , 

Group C : Radiation control (only γ-Radiat ion :  9  

Gy ), Group D : Test drug control (only 50  % M E o f 

Pistia stratiotes, conc. 500 mg/kg B.wt), Group E  :  

Test Drug (conc. 100mg/kg B.wt) + γ- Radiat ion (9 

Gy ), Group F : Test Drug (conc. 500 mg/kg B.wt)  + 

γ-Radiation (9 Gy) 

Table 3: Spleen weight difference in mice after  

γ-Radiation exposure (9 gy) 
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* L : Left ear mark, R : Right ear mark,  L R :  L e ft &

Right ear

mark, NM : No mark.

Chemotherapy Group 

P : Normal control (No any treatment of any  c rude  

drug or 

cyclophosphamide) ,  Q : Standard 

Chemopreventive drug (MVI)+ cyclo- phosphamide, 

R : Chemotherapy  cont rol  (only  

cyclophosphamide), S : Test  Dru g cont rol  (50  % 
ME Pist ia st rat iotes) ,  T : 100 mg Test  Drug + 

cyclophosphamide,  U  : 500 mg Test  Drug + 

cyclophosphamide. 

Histopathological studies; Tissue 

protection (Crypt & villi count) 

Both the Radiation as well as  the ch emoth erapy 

groups show much difference in the crypt and vi ll i  
counts in the crude drug t reated as wel l  as 

controls as shown in Table: 7, 8 and G raph: 1 ,2,3  

and 4,  showing the protective nature of th e  c rud e 

drug (50 % ME Pist ia st rat iotes)  at  both the 

concentrations: 100 and 500 mg/kg body weight. 

Fig 1: H isto pathological  sect ion s o f I ntest ine  

belonging to Radiation group 
(A) Normal control (No any treatment of crude drug

or γ -Radiation) showing i ntact c rypt  &  v i l li ,  (B)
Standard Radioprotect ive Drug cont rol  (γ –
Radiation: 9 Gy + Antoxid) showing radioprotective

nature of commercial ly  avai lable drug,  (C)
Radiat ion cont rol  (only  γ –Radiat ion: 9 Gy )

showing damaged crypt & villi counts compared to

normal, (D) Crude Drug cont rol  (only  50% M E o f

Pistia) showing normal crypt & villi counts, (E) 100

mg Crude Drug + γ –Radiat ion: 9 Gy  showing

protective natu re,  (F) 500  m g  Cr ude  Drug +  γ  –
Radiation: 9 Gy showing better protect ive  n ature

than 100 mg, compared to radiation control .  *  NC:
Normal crypt, CL: Crypt of Lieberkuhn, GC: Goblet

cel ls, NV: No rmal v i ll i , DV : Damaged v i ll i ,  I V:

Inflamated villi, IC: Inflamated crypt
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Graph 1, 2: Comparison b etween th e Nor mal & 

Inflamated crypt & villi counts in Radiation group 

Fig 2: H isto pathological  sect ion s o f  I ntest ine  

belonging to Chemotherapy  group (P) Normal 
cont rol  (No any  t reatment  of crude drug or 

cyclophosphamide) showing intact crypt & villi, (Q) 
Standard Chemoprevent ive Drug cont rol

(cyclophosphamide + MVI)  

showingchemoprevent ive nature,  (R) 
Chemotherapy control 

(only cyclophosphamide) showing damaged c rypt  

&  v i l l i  counts compared to normal,  (S) Crude 

Drugcontrol  (only  50% ME of Pistia)  showing 
normal crypt & villi counts, (T) 100 mg Crude Drug 

+cyclophosphamide, showing protect ive  natur e,

(U) 500 mg Crude Drug + cyclophosphamide,

showing better p rotect ive n ature  than 100  mg,

compared to chemotherapy control.

Graph 3, 4: Comparison b etween th e Nor mal & 

Inflamated crypt & villi co unts  in ch emoth erapy 
group 

Genotoxicity study (Chromosomal 

Apoptosis and Micronucleus) 

 The micronucleus and the apoptotic cell counts  in 

group E and F does not vary significant ly , b ut  as 

compared to the group B (standard 

Radioprotective drug: Antoxid + γ-Radiation; 9 Gy), 
group F with the c rude  d rug con cent rat ion 500 

mg/kg b.wtshows nearly equal p rotect ive n ature  

(Table: 9 ,  Fig:  5) .  In  the ch emoth erapy g roup, 

group U with the cr ude d rug  concentr ation  500 

mg/kg b.wt shows n early  equiva lent  pr otective  

nature when compared with t he g roup  Q  (cyclo- 

phosphamide + MVI) (Table: 10, Fig: 6). 

Graph 5, 6: Sho wing n umber  of  Norma l versus 

micronucleus & apoptotic cells i n Radiat ion and  

Chemotherapy groups types of aberrat ions  have  

been seen in the Radiation group t reated with γ-
Radiat ion (9Gy) .  The tox icity  induced by  the 

radiation is most prominent in the radiation control 
group (C). The crude drug extract (50 % M E P istia  

st ratiotes) 
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given in two different concentrat ions ( ie.  100 m g 

and 500 mg/kg b.wt ) ,  in the groups E and F 

respectively, shows a good protective abil ity.  T he 

group F with 500 mg/kg B.wt shows a  s ignificant  
decrease in the toxicity levels as compared to  the 

radiation control group C (Table 11, Graph  

Fig 3: Chromosomal aberrations due to γ –Radiation 

(9 Gy ) 

in Radiation group 

(a)  Normal Metaphase,  (b)  &  (c)  Aberrant  

Metaphase,  

(d)  Micronucleus. * frg: F r agment ,  T D:  Terminal  

Deletion, DC: 

Dicentric, DM: Double Minute, MN:  Mic ronuc leus  

 
Graph 7: Comparat ive study  of different  

aberrations in all groups caused due to irradiat ion 

Radiation Group: A: Normal control ,  B:  Stand ard 

Radio-protective (γ -Radiation 9 Gy + antoxid) , C:  

Radiation cont rol  (only γ -  Radiat ion : 9  G y ),  D:  

Crude Drug control (only 50 % ME of Pistia), E: 100 

mg Crude Drug + 9 Gy, F: 500 mg Cru de Dr ug + 9  

Gy  * TM: Total Metaphase, FBD:  Fr agment  Br eak  

Deletion, NM: Normal Metaphase, PP: P olyploidy,  
AM: Aberrant  Metaphase,  BB: Bubbling,  DC: 

Dicentric, ER: Endo-reduplicat io n, M IN: M inute,  

OT: Others, PCD: Premature Centromeric Division,  

ICD: Inter-Calary Deletion 
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