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ABSTRACT

The methanol extract of Diospyros peregrina (Ebeaa} bark (MEDP) were evaluated for antitumor atgiand
antioxidant activity against Dalton’s ascites lyngpha (DAL)-bearing swiss albino mice. The extractswa
administered at the doses of 200 and 400 mg/kg baight per day for 14 days after 24 h of tumorciation.
After the last dose and 18 h fasting, the mice warzificed. The present study deals with the e6EMEDP on the
growth of transplantable murine tumor, life span@AL-bearing hosts, hematological profile, biocheatiand
antioxidant profile. MEDP caused significant decsean tumor volume, packed cell volume, and viablecount;
and it prolonged the life span of DAL-tumor bearimgce. Hematological profile converted to more @sd normal
levels in extract-treated mice. The lipidperoxidatiwas increased in tumor bearing animals, afteatment with
MEDP antioxidant levels increased significantly.eTtesults indicate that MEDP exhibited significamttitumor
activity in DAL-bearing mice
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INTRODUCTION

Cancer is the uncontrolled growth of abnormal ciellthe body. This results from a series of molaceivents that
fundamentally alter the normal properties of celis.cancer cells the normal control systems thavent cell
overgrowth and the invasion of other tissues asalidled.These altered cells divide and grow, display unwbled
growth, invasion and sometimes metastasis. Accgrttina study by the World Health Organization, amel2
women in urban India will develop cancer in thdfetime. Approximately 40 per cent of new casexaficer in
India afflict women. Cancer is one of the leadirmgi®e to death in the developed and developing desnfl].
Cancer accounted for 7.1 million deaths in 2003 iargdestimated the overall number of new caséisrise by 50%
in the next 20 years [2].

Experimental tumor models have a wide role in amtier drug discovery. A Dalton’s ascites lymphqDAL)
tumorigenesis model in Balb/c / Swiss albino micevfles a convenient model system to study antituaativity
within a short timg3]. Following transplantation of DAL cells into thedominal cavity of healthy recipient mice,
tumorigenesis begins immediately and aggressivg\b]. Free radicals are the chemical species tontt least
one ‘unpaired of electron’. Reactive oxygen spe@3S) are the free radicals associated with thgex atom or
their equivalents and have stronger reactivity vather molecules than with molecular oxygen)(®ROS usually
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indicate the major following four species: (i). ®upxide anion radical (9; (ii) hydrogen peroxide (bD); (iii)
hydroxyl Radical ©H); and (iv). Singlet oxygert®.). (H,O,) and {O,) are not free radicals by definition but they
behave like free radicals.

Free radicals are implicated in many pathologi@aiditions by irreversibly damaging the structurebaflogical
molecules like cell membranes, DNA, Proteins etwesk free radicals can directly interacting withADproduce
single or double strand DNA breaks, DNA cross ligki purine, pyrimidine, or deoxyribose modificatsorand
DNA cross-links. Persistent DNA damage can resuéiiiher arrest or induction of transcription, intian of signal
transduction pathways, replication errors, and geadnstability, all of which to cancer. [6].

Plants are the rich source of medicines from agdwy produce bioactive molecules which can useaiteliorate
various types of disorders. Over the last few desdtlere has been increased interest by pharmealentiustries
to discover the new drugs from the ethnobotanitalprovide new and alternative drugs to synthetiegd for
treatment of dreadful diseases. Potent anticancegsdlike taxol, vinblastine, vincristine, the cawthecin
derivatives, topotecan and irinotecan, and etogod@ived from plant sources and they are in efficclinical use.

The genudDiospyrosL. (Ebenaceae), which is distributed throughoutttiopics, is characterized by its ability to
produce triterpenes of the lupine series. The g@&iospyrosconsists of 240 species, 59 of which are distrithurte
India, Thailand, Japan, Nigeria, South Africa and Philigsi.Diospyros peregrinadan be seen mostly as trees and
rarely shrubs. Various bioactive compounds werkaied from this plant. Roots contain dihydroflavbglycoside

5, 7, 3, 5’ — tetra hydroxyl — 3' — methoxy flavane 4'-O-a-L-rharmnopyranoside , leaves contain triterpenes,
anthrocyanin, fruits contain lup-20 (29)-30;37-diol-29, lup-20 (29)-3n{8diol-29, taraxerone, sitosterol, gallic
acid, peregrinol, fruit pulp contain hexacosanesagesanol3-sitosterol, monohydroxy triterpene ketone, betulin
B-D-glycoside of3-sitosterol, betulinic acid, methyl ester acetaiethylester B-D-glycoside @-sitosterol [7].

D. peregrinais a plantindigenous to India. Besides its traditional usetf@ treatment of dysentery and menstrual
problemgdifferent parts of the plant are of different thezaticvalues. To mention a few the plants is usesnake
bite, intermittent fever, wound and ulchealing [8, 9,]. Itis also reported to possess, hepatoprotective [10],
hypoglycemic, antiviral and antiprotozoal activjtyl]. The authors studied the antitumor activifyDoperegrina
against Ehrlich ascites carcinoma in rodents. diheof the present study to evaluate the antituantivity of the
methanolic extract of bark &f.peregrinaagainst dalton’s ascitic lymphoma.

MATERIALS AND METHODS

Plant material

The plantD. peregrina(Family: Ebenaceae) was collected in the monthaafidry 2011. from the Talakona forest,
Chittor district. The plant material was taxononflicédentified by the taxonomist, S.V Universityjriipathi. The
dried powder material of the bark of tie peregrinawas extracted with methanol (yield 10.5%) in aldek
apparatus. The methanol extract was then distila@dporated, and dried in vacuum. Preliminary dai@lie
analysis of the methanol extract showed the presefhalkaloid, tannin, saponin, reducing sugar aitdrpenes.
The methanol extract &.peregrina MEDP) was used for the present study.

Experimental Animals

The study was carried out after obtaining permissifoom Institutional animal ethics committee (No.
160/SPIPS/WQI/IAEC/2011) and CPCSEA regulationsenehered to during the study. Male swiss albincemi
(20- 25 g) were selected for this study. The ansmadre maintained under standard environmentalittonsl and
fed with standard pellet feed and waaerlibitum.

Tumor cells

DAL cells were obtained from Amala Cancer Institutlrissur, Kerala, India. . The DAL cells wereimained by
intraperitoneally inoculation of 2x{@ells /mouse. Ascitic fluid was drawn out from DAlmor bearing mouse at
the log phase (days 10-12 of tumor bearing) of ttireor cells. Each animal received 0.2 ml of tumeH ¢
suspension containing 2>X2imor cells intraperitoneally.
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Treatment schedule

60 male Swiss albino mice were divided into fiveus (n = 10) and given food and waset libitum All the
animals in each groups except Group-l received &lls (2x16 cells/mouse i.p.) This was taken as day ‘0.
Group-| served as normal control (25% Tween 80qgwal) and Group-Il served as DAL control. 24-h affAL
transplantation, Group-Ill and Group-1V receivedthamol extract oD.peregrina(MEDP) at a dose of 200 and 400
mg/kg/oral for 14 consecutive days, respectivelsoup-V received reference drug 5-fluorouracil (20/kg oral)
for 14 consecutive days (12). 24 hours of last désanimals of each group were sacrificed to stildytumor
growth parameters (mean survival time, viable, wiate cell, tumor volume, tumor weight and tumaicked cell
volume), antioxidant and hematological parametedsthe rest were kept with food and waderlibitumto check
percentage increase in life span of the tumor host.

In Vitro-cytotoxicity study

DLA cells (1x1® in phosphate buffer saline (PBS) and differemtcemtrations ( 50,100, 200, 400, 600,800, 1000,
1600 ug/ml) of MEDP were incubated at 37° ¢ forr8 in 5% CQ atmosphere in the filtered cap, flat bottom cell
culture flasks. The viability of cells was detereihby Trypan Blue dye exclusion method (13).

No.of Dead cells

0, ityi=
% cell vilty No.of viable cells + No.of dead celle X100

Tumor growth parameters

Tumor volume and weight

After 14 days of treatment, mice were dissected thedascetic fluid was collected from peritonealitya The
volume was measureured by taking it in a centrifudpe and weighed immediately (14).

Viable and non-viable tumor cell count

The viability and nonviability of the cell were atieed by trypan blue dye exclusion assay. The eafie stained
with trypan blue (0.4% in normal saline) dye. Lifxeéable) cells actively pump out the dye by efflmechanism
where as dead (non-viable) cells do not. The nurobeiable and nonviable cells was coun ).

Number of cellz x dilution factor
Cell count =

Area = thickness ofliquid film

Tumor packed cell volume
The ascitic fluid was collected into Wintrobe’s &ubnd it was centrifuged at the rate of 3000 rpmafperiod of
one hour. The volume of packed cells read direxdlpercentage. (15).

Percentage increased in life span
The effect of MEDP on percentage increases irslii@n was calculated on the basis of mortality efekperimental
mice (16).

Mean survival time ofthe treated group

ILS (%) = [ 1] X100

Mean survival time ofthe control group

Firsr death + last death

Mean survival time= -

" Time denoted by days.

Hematological parameters

At the end of the experimental period, blood waklected from retrorbital pluxes and used for thénesation of
hemoglobin (Hb) content , red blood cell (RBC) couwhite blood cell (WBC) count , packed cell vaole (PCV)
and differential count (17, 18, 19) by standaracpdures.

Biochemical parameters

The remaining blood was centrifuged and serum veasl dior the estimation of liver biochemical partanelike
Serum glutamic pyruvic transaminase (SGP3grum glutamic oxaloacetic transaminase (SGOTpuwin, Total
protein (TP), Total bilirubin, Alkaline phosphatas&amma-glutamyl transpeptidase (GGTE)).
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Antioxidant activity

The liver was excised, rinsed in ice cold normdinsafollowed by cold 0.15M Tris-Hcl (pH 7.4), bted and
weighed. The homogenate was processed for estimafitipid peroxidation (LPO) (21), Superoxide Digtase
(SOD) (22), Catalase (CAT) (23), Reduced glutatbiofGSH) (24), Glutathione peroxidase (GP(25),
Glutathione-S-Transferase (GST) (26).

Effect of on normal peritoneal cell count

To evaluate effect of MEDP on normal peretonialsced groups of normal mice (n= 4) were taken. Qroaip was
treated with 400 mg/kg p.o. of MEDP and the seagmudip received the same treatment for 2 consecdtiys. The
untreated third group was used as control. Pex#baxudate cells were collected after 24 h treatrbg repeated
intraperitoneal wash with normal saline and couritedach of the treated groups and compared wiketrof the
untreated group (27)

Effect of on solid tumor

Mice were divided into two groups (n = 4). DAL cdithes (1x16cells/mice) were injected into right hind limb
(thigh) of all mice intramuscularly. The Group legsas DAL tumor control. The Group Il treated willEDP 400
mg/kg/oral for 14 days. Tumor mass was MEDPuredhfdB" day of tumor induction. The MEDPurement was
carried out every Bday for a period of 30 days. Tumor mass volume M&DPured using following formula
V=4/3rn r*, where r is the mean of rl1 and r2 which are tvieprendent radii of the tumor mass (28).

Statistical analysis

All data are expressed as mean + S.E.M. Statistigalficance ) calculated by ANOVA followed by Dennett’s
(tumor volume, tumor weight, viable, non viable, anesurvival time, tumor PCV) and Benferroni tests
(hematological, SGPT, SGOT, Total Protein, albumimtioxidant parameters). P<0.05 was considered as
statistically significant.

RESULTS

In Vitro-cytotoxicity study

The In vitro cytotoxicity effect of MEDP at varisiconcentrations 50, 100, 200, 400, 600, 800, 10600 ug/ml
on DAL cell lines using tryphan blue dye exclusessay method has shown in the table 1. the pagemdf cell
viability 10 % , 25 %, 30 %, 42 % , 54 % , 70 %, B5, 92 % respectively. The dgvalue was found to be 600
ug/ml.

Effect of MEDP on mean survival time

The effect of MEDP on mean survival time were shawtable 1, On oral treatment of MEDP to the turmaiuced
DAL mice, the mean survival time of DAL control gip was found to be 13.2+0.96, while it increaked9.4 +
0.58 (MEDP 200 mg/kg), 22.6 + 2.24 (MEDP 400 mg/kegpectively in MEDP treated groups amdereas the
standard drug 5-fluorouracil (20 mg/kg)-treatedugrénad a mean survival time 25.6 + 2.

Effect of MEDP on tumor growth

The effect of MEDP on tumor growth response wemshin table 1, After treatment with MEDP (200 a@D

mg/kg) significantly (P< 0.01, P<0.001) reduced thenor volume, viable tumor cell count and (P<0.B50.01)
tumor packed cell volume in a dose-dependent maaseompared to that of the DAL Control group. Rerinore,
nonviable tumor cell count at different doses of DFEwere significantly (P<0.01) increased in a ddspendent
manner.

Effect of MEDP on hematological parameters

The effect of MEDP on hematologicalparameters vefi@vn in table 2, Hemoglobin content (P< 0.05) RBC
count in the DAL control group was decreased aspaoed to the normal control group. After treatmesith
MEDP at various doses 200 mg/kg, 400 mg/kg sigaifity (P<0.01) increased the hemoglobin content RBE
count and brought up to the near or less to thenablevels. The total WBC counts and PCV (P<0.0843% found

to be increased significantly in the DAL controbgp when compared with the normal group. Admini&iraof
MEDP in DAL-bearing mice significantly reduced ti#BC count and PCV (P<0.05) as compared with the DAL
group. In a differential count of WBC, the preseméeneutrophils increased, while the lymphocytesieophils,
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monocytes counts decreased in the DAL. Treatmetht MEDP at different doses changed these altereahpeters
more or less to the normal values.

Table 1: Effect of methanol extract ofDiospyros peregrina on tumor growth parameters

Parameters DAL DAL + MEDP 200 mg/kg | DAL+ MEDP 400 ng/kg | DAL + 5-FU 20 mg/kg
Mean survival time(day 13.240.9¢ 19.440.5¢ 22.6+2.24 25.6+2.06*
Increased life span (%) _ 31 46* 61*
Tumor volume(ml) 18+2.2 10.4+2.08** 4.8+0.91%*= 48 . 29%+*
Tumor packed cell volume (ml) 50.12+2.9 34.68+2.9** 36.7+1.7** 32.7+1.7*
Viable cell count(x1@ells/ml) 19.63+0.96) 16.91+0.83* 12.48+0.7** 12.Gb&7**
Nonviable cell count(x1@ells/ml) | 0.16+0.017 0.26+0.02* 0.53+0.04** 0.7288**

Data are expressed as the mean + SEM. n= 5. *P §0*0P<0.01,***P<0.001,extract-treated groups compl with the DAL Group.

Table 2: Effect of methanol extract ofDiospyros peregrina on hematological parameters

DAL +
Parameters Control DAL DAL + MEDP 200 mg/kg | DAL+ MEDP 400 mg/kg 5-FU 20 mg/kg
Hemoglobin (%) 14.52+0.4 6.8+125 7.98+0.49 10.54+0.69 9.96+0.99
RBC(x1@celllmn?) | 13.14#0.56] 7.5+0% 8.4+0.5 9.52+0.39 11.4+0.66
PCV (% 29.84+4.1. | 43.16+3.6° 35.5+3.4¢ 25.98+1.3¢ 23.62+1.6°
WBC(x1C'cells/mn®) | 0.628+0.1: | 5.74+0.F 2.58+0.28 1.840.1¢ 1.51+0.1°
Neutrophils (%) 37.6+1.74] 54.8+701 52.2+1.88 40.6+0%7 38.4+1.69
Lymphocytes (%) 60.4+2.33 46507 39.6+1.28 46.2+1.06 46.2+42.43
Eosinophils (%) 3.441.03 1.6+0.4 2.6+0.67 3.445..0 4.4+1.03
Monocytes (% 1.840.3" 0.240.; 0.240.; 0.240.: 0.8+0.3

Data are expressed as the mean + SEM, if50.05,°P<0.01,%P<0.001, Control Vs DALP<0.05%P<0.01 andP<0.001, DAL Vs extract
treated groups

Effect of MEDP on biochemical parameters:

As shown in table 3, SGOT, SGPT, albumin levelseniecreased significantly (P<0.01) and total proteivels
were decreased (P<0.05) as when DAL control grauppared to the normal control group. After treattngith
MEDP at the dose of 200 mg/kg, 400mg/kg and 5 Bignificantly decreased the elevated SGOT, SGHRnain
to normal levels and increased total protein levels

Table 3: Effect of methanolic extract ofDiospyros peregrine on biochemical parameters

DAL + DAL+ DAL +
Parameters Control DAL | MEDP 200 mg/kg | MEDP 400 mg/kg | 5-FU 20 mg/kg
SGPT(U/L) 28.6+2.7 | 52.8+2.39 37.447.9 31.6+0.78 30+0.70
SGOT(U/L) 102.6+27.6]  174.8+1%.1 159.8+3.2 122.8+1.24 83.4+1.86
Albumin (gm %) 2.120.64 10.2:(°2 3.40.32 2.5+0.17 2.32+0.128
Total Protein (gm %)|  5.08+0.64 2.7+0°%41 3.61+0.95 4.72+0.84 6.3+0.57

Data are expressed as the mean of results in 5 #%&#M.?P<0.05 and’P<0.01, DAL Vs normal contr6R<0.05 and’P<0.01%P< 0.001
extract treated Groups Vs DAL group.

Effect of MEDP on antioxidant activity:

As shown in Table 4, in the DAL group, the LPO lewas increased and SOD,CAT, reduced GSH,GFST
levels were decreased significantly (P<0.001) aspared to the normal control. After treatment WMIEDP at
different doses (200 mg/kg, 400mg/kg and 5-FU dicgmtly decreased the LPO and increased the SO, C
reduced GSH, GP GST levels.

Table 4: Effect of methanolic extract ofDiospyros peregrina on antioxidant parameters

DAL + DAL+ DAL +
Parameters Control DAL MEDP 200 mg/kg | MEDP 400 mg/kg | 5-FU 20 mglkg

LPO (ng of MDA/mg protein)]  0.23+0.02 2.015+0°29 0.87%0.08 1.51+0.15 1.720.15
SOD (U/mg protein) 0.14+0.01 0.014+0°01 0.05+0.004 0.09+0.61 0.12+0.0%
CAT (U/mg protein) 0.98+0.13 0.11+001 0.3420.02 0.630.07 0.7+0.07
GSH (mg/g wet tissu 0.72+0.1! 0.32+0.0¢ 0.45+0.1¢ 0.55+0.1¢ 0.58+0.1°
GP (U/mg protein) 0.027+0.003  0.001620.605 0.005+0.0003 0.015+0.081 | 0.019+0.003
GST (U/mg protein) 0.027+0.008  0.002+0.0006  0.010+0.008 0.015+0.00% 0.018+0.003

Data are expressed as the mean + SER40.001, DAL Vs ControfP<0.001°P<0.01 and®P<0.05, DAL Vs extract treated groups.
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Effect of MEDP on normal peritoneal cells:

The average number of peritoneal exudate cellsnpenal mouse was found to be 4.9%1BIEDP (400 mg/kg)
single treatment enhanced peritoneal cells to @%4xhile two consecutive treatments enhanced the eurt
13.57 x 16.

Effect of MEDP on solid tumor growth:

There was reduction in the tumor volume of micated with MEDP 400 mg/kg from T'5day to 38' day. On 38
day tumor volume of DAL control animals was 6.48lml, whereas for the extract-treated group it wamtbto be
0.03+0.22ml as shown in Table 5.

Table 5: Effect of Diospyros peregrine on solid tumor growth

Solid tumor volume in ml

Groups 158" day 20" day 25" day 30" day

DAL control | 0.086+0.01| 2.0+0.3 3.9+0.7 6.4+1.19
MEDP 400 | 0.19+.007 0.16.+0.1¢ 0.08.+0.09%F 0.03+0.22*%*

Data are expressed as the mean of results in 4 #gfeM. **P<0.01, ***P<0.001, MEDP 400 Vs DAL Grqu.

DISCUSSION

The present study was carried out to evaluate mhiguenor effect of MEDP in DAL-bearing mice. The NDP-
treated animals at the doses of 200 and 400 mgdkdfisantly inhibited the tumor volume, packed lceblume,
tumor cell count, and brought back the hematoldgiesameters to more or less normal levels. In Ep&laring
mice, a regular rapid increase in ascites tumoumel was noted. Ascites fluid is the direct nutriibsource for
tumor cells and a rapid increase in ascites fluith wumor growth would be a means to meet the tiotdl
requirement of tumor cells [29]. Treatment with MELncreased the percentage of tryphan blue positai@ed
dead cells in tumor bearing mice. The reliableecid for judging the value of any anticancer drug the
prolongation of the life span of animals [30]. TM&EDP decreased the ascites fluid volume, viableamint, and
increased the percentage of life span. It may Ipeladed that MEDP by decreasing the nutritionatfiolume and
arresting the tumor growth, this could be the raafw the increase life span of DAL-bearing micesudlly, in
cancer chemotherapy the major problems that aregglexcountered are of myelosuppression and an&hja3p].
The anemia encountered in tumor bearing mice islydiue to reduction in RBC or hemoglobin perceatand
this may occur either due to iron deficiency or dademolytic or myelopathic conditions [33]. Aftidne repeated
treatment, MEDP able to reverse the changes in todogécal parameters hemoglobin content, RBC, arlON
counts near to normal levels. This indicates thBEOWR is showingrotective action on the hemopoietic system.

The generation of free radicals in vivo is a constghenomenon due either to physiological metabols
pathological alterations. These generated freecatgliare the main cause of lipid peroxidation whishan
autocatalytic free radical chain propagating reawtis known to be associated with pathologicalditions of a cell
[34]. The oxidation of proteins, lipids, nucleotiddand carbohydrates causes chemical modificatanlsl to damage
of above. Malondialdehyde is the end product aélljgeroxidation, was reported to be more in caneei®lls when
compared to non cancerous cells [35]. Cells haweldped enzymatic systems (antioxidant enzymeg) 80D,
catalase and glutathione which convert oxidants imdn-toxic molecules, thus protecting the organissm the
deleterious effects of oxidative stress. Glutathida tripeptide), usually the most prevalent irghatar thiol,
functions directly or indirectly in a variety ofladar processes. Reduced glutathione (GSH) playisrgortant role
in defense mechanisms by acting as an antioxidabt seacting with electrophiles (36) and toxic migeto form
conjugates that are eliminated from the cell (33D, CAT, and glutathione peroxides are involvedttie
clearance of superoxide and hydrogen peroxidgOfH SOD catalyses the diminution of superoxide iR®,,
which has to be eliminated by glutathione peroxédasd/ or catalase (38). The inhibition of SOD &LWT
activities as a result of tumor growth was alsoortgal (39). Similar findings were observed in thesent
investigation with DAL-bearing mice. MEDP significdy reduced the lipid peroxidation and increasbké t
glutathione levels in the DAL bearing drug treateide. As above stated like the decreased leveBOdd , Catalase
and GPx levels were observed in the present staftlyy drug treatment with different doses the lea these
enzymes were significantly increased.

Natural antioxidants are playing a great role gefradical scavenging activity .Some triterpenaidd flavonoids
are found to havpromising anticancer and antioxidant activity. [40]
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MEDP shows the presence of triterpenes and fladsnahich may act as anticancer and antioxidantcjplies in

the diseased condition [41]. In our earlier studi@e found that MEDP possess antidiabetic and widtot

properties [42]. The free radical hypothesis sufgabthe fact that the antioxidants effectively ihthe tumor, and
the observed properties may be attributed to thiexadant and antitumor principles present in tleract.

CONCLUSION

The present study demonstrates that MEDP incretaselife span of DAL-tumor bearing mice . and desedl the
lipid peroxidation and thereby augmented the endoge antioxidant enzymes in the liver. The aboveupeters
are responsible for the antitumor and antioxidativiies of Diospyros peregrina
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