Pharmaceutical Research

Anti-Tumor Activity of Viper Snake Venom
Photo-products SV, and SV against
Ehrlich Ascites Carcmoma |n Mice

Shivaji P. Gawade*, Munaf A. Tamboli and Sachin S. Thorat

Department of Pharmacology, Sahyadri College of Pharmacy, Methwade, Tal. Sangola Dist. Solapur-413 307, M.S., India.

ABSTRACT

Objectives: To evaluate antitumor activity potential of viper venom photoproducts SV, and SV, against Ehrlich
ascites carcinoma in mice. Materials and Methods: Viper venom photoproducts SV, (Vipera russelli) and SV,
(Echis carinatus) were generated by exposure of the venoms to UV sensitized methylene blue for 15 min. and
90 min. at 37°C respectively. The Antitumor activity of SV, and SV, at two concentrations (1/10" and 1/20"
dilutions) was evaluated on Ehrlich Ascites Carcinoma (EAC) inoculated to Swiss male mice. The antitumor
response was measured from tumor volume (TV), packed cell volume (PCV), body weight (BW), hematological
parameters (Hb, RBC, total WBC) and biochemical parameters (serum LDH, ALT, AST and hepatic tissue total
protein, reduced GSH and TBAR (MDA). Half of the animals (n=6) were used to determine the mean survival time
(MST) and the percentage increase in the life span (%ILS). Results: The SV, and SV, decreased dose dependently
TV, PCV, BW, WBC, serum levels of LDH, ALT; increased dose dependently serum AST level, hepatic total
protein, reduced GSH, TBARs (MDA) and serum Hb in SV,,. The results were statistically significant. The % ILS at
the 1/10" dilution of SV, and SV, was 40.27% and 29.52% respectively. Conclusion: SV, and SV, at 1/10" dose
level showed significant antitumor activity based on percent increase in the survival time, reduction in the tumor
volume, packed cell volume and restoration of hematological and biochemical parameters towards normal value.
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INTRODUCTION

Cancer is a malighant neoplasia consisting
of group of disease due to unregulated cell
growth. The world wide prevalence of
Cancer is about 13% with 8.2 million death
and diagnosed cases of cancer 14.1 million
in 2012." Presently, cancer is treated with
chemotherapeutic agents, radiation therapy
and surgery. Plant derived natural products
such as flavonoids, steroids, alkaloids and
terpenoids have been extensively investi-
gated for the anticancer activity. However,
investigation on natural non-herbal natural
sources have been scanty. Since ancient
times, snake venoms have been used in
low concentration to treat illnesses. Snake
venom is a complex mixture of substances
consisting of enzymes, polypeptides, peptides
and non protein constituents. Snake venom

photo-products are non-lethal however
biologically active components that pro-
duce wide spectrum of pharmacological
activities of therapeutic significance.

Anticancer action to vatious venoms and
venom components has been reported.
Calmette and coworkers reported for the
first time, an antitumor activity of snake
venom on adenoma cells.” Anticarcinogenic
action of Naja kaothia venom (NKV) and
Vipera russelli venom (VRV) may be by
inducing apoptosis as evidenced from mem-
brane blebbing, chromatin condensation and
fragmentation.” A heat stable protein purified
trom Daboia russelli russelli venom ‘drCT-1’
[(7.2kDa), 125 pg/ke/ip./d X10d )], decre-
ased significantly EAC cell count and
increased the survival time of tumor bearing
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mice (178.6%),** in comparison with untreated tumor
bearing control.* Venom of Echis calotarus significantly
decreased EAC cell count and increased significantly
survival time of the venom treated tumor bearing mice
(52.3%)* in comparison with untreated tumor bearing
control.”

The photooxidised Ipera russelli (SV) and Echis carinatus
(SV,) venom products are promising natural nonherbal
therapeutic alternatives (NNTA) under
preclinical evaluation for its sedative,
anti-inflammatory, coagulant and cardiac stimulant.’
and antidepressant, antidementia properties® respectively.
In the present paper, viper venom photo products SV,
and SV, were evaluated for the antitumor potential at
1/10" and 1/20™ dilutions against Ehtlich ascites

carcinoma for tumor growth response, hematological,
9.10

extensive
analgesic,

biochemical parameters and survival studies in mice.

MATERIALS AND METHODS

Viper Vipera and  Ecbis
carinatus purchased from Haffkine Institute, Mumbai in
lyophillised powder form.

snake venoms: russell

Experimental animals: The female Swiss albino
mice were purchased from SKN College of Pharmacy,
Kondawa, Pune, housed and maintained under standard
laboratory conditions at temp. 25" + 2°C with dark/light
cycle (14/10). Animals were allowed free access of pellet
diet (Pranav Agro Industries, Sangli) and water ad libitum.
The animal, care and handling were carried out in accor-
dance with the guidelines of CPCSEA (1314/ac/09/
CPCSEA dt.21.12.2009). The experimental protocols
were approved by the institutional animal ethical com-
mittee (SCOP/TAEC/020,021/11-12).

Ehrlich ascites carcinoma cell culture: Ehrlich ascites
carcinoma (EAC) is a liquid form of ascites carcinoma
in peritoneum of mouse. EAC 7n wivo cell culture
maintained in mice was procured from Dept. of
Pharmacology, HSK College of Pharmacy, Bagalkot,
Karnataka. EAC cells grow in suspension in the perito-
neal cavity of mice and in 4 or 6 days after passage, the
ascetic fluid is formed.""* Ascetic fluid is a gray white or
occasionally light bloody viscous liquid which provide
nutrition to tumor cells for tumor growth. It contains
10 million neoplastic cells in 0.1 ml.

Photochemical method: The method of photo
oxidation used eatlier" was closely followed with modi-
fications to suit our laboratory conditions to generate
photooxidised venom products SV.” and SV_."" The
flow chart of photochemical method for SV, is sum-
matized as follows

Flow chart of photochemical method
600 pg/ml (2 ml): Venom sample of 5pera russelli

[The venom concentration is based on the lowest
concentration of venom that causes 100 % mortality in
mice.] + methylene blue in phosphate buffer (0.05 M,
pH 6.8) (2 ml)

Exposure to UV light (UV lamp Phillips, Holland, TUV
15 W, G15]8)

Distance of 5 cm at temperature 37°C + 1° C.
Gentle stirring (15 min.)

Addition of activated charcoal (200 ul of 1% w/v)
Stirring (5 min.)

Filtration (0.2 ) syringe filtration unit

Absotbance measurements (280 nm on UV/VIS
spectrophotometer (Shimadzu, Model no. 1601).

Safety studies in mice: The venom samples were
injected intraperitoneally with decreasing concentration
from 60 pg to 30 Ug per 20 g of mouse. The lowest
concentration producing death of all three mice is inter-
preted as a minimum lethal dose. The equivalent doses
of snake venom photo-products SV, and SV, were
injected intraperitoneally and animals were observed for
mortality and behavioral symptoms for 7 days.

Viability of EAC cells

EAC cell line was maintained in our laboratory by i.p.
transplantation of 0.2 ml of 2x10° cells/mouse after
every 10 days. Viability was determined using Trypan
blue exclusion assay. The cells were stained with 0.4%
trypan blue in normal saline. Percent viability was deter-
mined from the ratio of unstained cells to the total cells.'”

Treatment protocol

The EAC cells were collected from the donor mice. The
EAC cell count was adjusted to 2x10° cells/ml using
sterile isotonic saline. Swiss albino mice were grouped
into four groups of twelve mice each. All groups of
mice were inoculated with 0.2 ml of EAC cells intraperi-
toneally except normal group on day ‘0’. On first day,
5 ml/kg of 0.9% NaCl was administered orally in group
I. Group II was EAC control whereas Gr III received
standard 5 Fluorouracil (5 FU) intraperitoneally for
14 days. SV, & SV, (3.25 ug/20g & 1.625 pug/20g)
and SV, & SV, (15ug/20g & 7.5 ug/20g) in two
different concentrations were administered intraperito-
neally on day 1% and day 8" in group IV (SV,), group V
(SV,,) and group VI (SV ), group VII (SV,) respectively.
Six mice from each group were sacrificed on day 15"
to study antitumor activity, hematological and hepatic
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biochemical parameters. Remaining six animals from
each group were maintained on feed and water ad /ibitum
to evaluate percent increase in life span with reference
to the EAC normal group.'> "

Antitumor activity studies

The antitumor activity of SV, and SV, was evaluated
from the reduction body weight, ascites tumor volume,
packed cell volume. Half of the animals were used to
determine the mean survival time (MST) and percent
increase in the life span (%ILS). Ascetic fluid volume
was measured by collecting fluid in a graduated centri-
fuge tube. The packed cell volume was determined
by centrifuging ascetic tumor volume at 1000 rpm for
5 minutes.

Mean survival time (MST)

Six mice from each group were observed daily for the
mortality. MST is given by equation.

MST = Mean of survival time in days of each mice in a group

Total number of mice in a group

Percentage increase in the life span (% ILS)
Percentage increase in the life span is given by ratio.

% ILS = Mean survival of treated group 100
X

Mean survival of control group

Hematological parameters

Blood samples from mice were collected in capillary
from retro orbital plexus for hematological param-
eters such as hemoglobin, RBC and WBC count. The
measurements of all hematological parameters were
performed by analyser (Mode: 3C3000 Plus, Mindray).

Hepatic and Serum biochemical parameters

The mice after blood sample collection were anesthe-
tized and operated to expose the liver. The liver was
perfused with saline before excision, rinsed with ice cold
saline followed by cold 0.15 M Tris HCI (pH 7.4), blotted
dry and weighed. A 10% w/v homogenate was prepared
in 0.15 M Tris HCI buffer. It was centrifuged at 1500 rpm
for 15 minutes at 4°C. The supernatant was used for
the estimation of biochemical parameters such as
total protein, reduced glutathione and TBARS (MDA).
Serum samples were used for the estimation of Lactate
Dehydrogenase, (LDH) Aspartate Aminotransferease
(AST) and Alanine Aminotransferase, (ALT) levels.

Estimation of Total protein

Protein sample was allowed to react with copper in alkaline
medium. The copper treated protein reduces Folin

Ciocalteau reagent to impart maximum color at pH 10.
The liver homogenate was mixed with 90% alcohol in
1:10 proportion. The resulting precipitate was dissolved
in 1 ml of 0.IN NaOH and used for the estimation of
total protein according to the Lowry’s method."”

Estimation of Serum enzymes

Lactate dehydrogenase (LDH), Aspartate aminotrans-
ferase (AST) and alanine aminotransferase (ALT) were
estimated using kits of Span Diagnostics Ltd.Surat,
Gujarat. The kinetic factor (K) of the reaction was cal-
culated by using following equation.

K = (1/M’) x (TV/SV”) x (1/P)x10°

Where TV = sample volume + working reagent volume.
SV’ = sample volume; M’ = Molar extinction coefficient
of NADH = 6.22x10° lit/mol/cm at 340 nm, P = optical
path length; 10° = constant. The enzyme activity was

measured in terms of IU/L = AA/minute x kinetic factor.

Serum Lactate Dehydrogenase

LDH catalyse the transformation of pyruvate to lactate
with simultaneous oxidation of reduced NADH to
NAD?*. The rate of decrease in the absorbance due to
the formation of NAD is proportional to the LDH
activity.

The LDH activity was measured at 340 nm and estimated
using equation.

LDH activity IU/L) = AA/minute x kinetic factor (K)]
where K = 16030.

Serum Aspartate Aminotransaminase

AST catalyse the transformation of Il-aspartate and
o-ketoglutarate to oxaloacetate and l-glutamate. During
further transformation of oxaloacetate to l-malate,
NADH is oxidized to NAD". The rate of oxidation of
NADH to NAD™ was measured at 340 nm.

The AST activity was estimated using equation,

AST activity IU/L) = [A/minute x kinetic factor (K)]
where K = 1768.

Serum Alanine Aminotransaminase

ALT catalyse the transformation of L-Alanine and
(0-ketoglutarate to pyruvate and l-glutamate. During
further transformation of pyruvate to lactate, NADH is
oxidised to NAD™. The rate of oxidation of NADH to
NAD™* was measured at 340 nm.

The ALT activity was estimated using equation
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ALT activity TU/L) = [A/minute x kinetic factor (K)]
where K = 1768.

Hepatic Tissue Enzymes Estimation

Estimation of reduced glutathione

Reduced glutathione, a natural water soluble scavenger,
in the cytoplasm inhibits free radical mediated lipid
peroxidation. The intensity of color developed was
measured spectrophometrically at 412 nm and GSH
value was obtained by interpolation on graph of standard
GSH verses absorbance.'*"

Estimation of Lipid peroxidation

The lipid peroxidation, break down the polyunsatu-
rated fatty acids of membrane phospholipids result-
ing into generation of malonaldehyde (MDA) which
reacts with thiobarbituric acid, forms thiobarburic acid
reactive substances (TBARS), lipid peroxides and
aldehyde. TBARS were expressed in terms of MDA.
The MDA content of the test liver tissue was obtained
from the standard curve of concentration of MDA
verses absorbance at 532 nm."®

Statistical analysis

All values were expressed as mean + SEM (n = 6). The
EAC treated group was compared to control group
using student ‘t’ test. All treated groups were compared
to EAC control group and analysed statistically using
one way ANOVA followed by Dunnett test of multiple
comparison. The values of p< 0.05 were considered to
be significant.

RESULTS

Effect on Mean survival time (MST) and percent
increase in life span (%ILS)

The MST was significantly prolonged in 5 FU treated
EAC mice in comparison to EAC control group. The
SV, and SV, prolonged MST dose dependently however,
prolongation was lesser than that of 5 FU. The result
of SV, and SV, on MST at two dose levels were sta-
tistically significant except for SV, and SV . Table 1
summarised the effect on MST and percent increase in
the life span.

Effect on Body weight against EAC in mice

As shown in the Table 1, the body weight as a measure
of tumor growth response in mice was increased signi-
ficantly in EAC mice as compared to saline control
mice. The body weight of 5 FU treated EAC mice were

decreased significantly. The SV and SV, decreased body
weight dose dependently at two concentrations 1/10™
and 1/20™. However the effect on body weight is lesser
than that of 5FU treated EAC mice. The results were
statistically significant except for SV, treated EAC mice.

Effect on Tumor volume and packed cell volume
against EAC in mice

As shown in the Table 1, the TV and PCV were
completely abolished in 5 FU treated EAC mice. The
TV and PCV was decreased dose dependently and
significantly in SV and SV, treated EAC mice at two
concentrations 1/10" and 1/20™. The effect of SV, and
SV, on TV and PCV was statistically significant except
for SV, treated EAC mice

Effect of SV, and SV, on hematological parameters
against EAC mice

The results of SV, and SV, on hematological parameters
in comparison with 5 FU treated EAC were summarized
in Table 2. The effect of SV and SV, on WBC count
was more significant as compared to the effect on
Hemoglobin and RBC count. The WBC count was
significantly decreased in 5FU treated EAC mice. The
WBC count was decreased dose dependently by SV, and
SV, however, the effect was lesser than that of 5 FU
group. The results of SV, and SV, at two dose levels
were statistically significant. The hemoglobin and RBC
count were increased significantly in 5FU treated EAC
mice. These values were increased dose dependently in
SV, and SV, treated EAC mice. However the results
were statistically insignificant except SV, treated EAC
mice.

Effect of SV, and SV, on biochemical parameters
against EAC mice

The results of SV, and SV, on biochemical parameters
of serum and hepatic tissue levels in comparison with
5 FU treated EAC mice were summarized in Table 3.
The serum LDH, AST, hepatic tissue total protein and
TBARS levels were decreased significantly in 5 FU
treated EAC mice. The effect of SV, and SV treated
EAC mice on LDH, AST, total protein and TBARS
was decreased dose dependently however the effect
was lesser than that of 5 FU but statistically significant
except for SV, on AST, total protein and TBARS levels.
The serum ALT and hepatic reduced GSH levels were
clevated significantly in 5FU treated mice in com-
parison with EAC control mice. The serum ALT and
hepatic reduced GSH values were dose dependently
increased in SV, and SV, treated EAC mice. The effect
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Table 1: Effect of SV, and SV, on tumor activity against EAC in mice

Parameters Normal EAC Std (5FU) | SV, +EAC | SV, +EAC | SV, +EAC | SV, +EAC
Body weight (9) | 10.51£2.01 | &) 934500 | 220+0.84 | 27.32£247 | 45.02+4.96 | 32.66+3.87 | 5047 +5.09

Mean survival time *kk *kk *x

(day) 24.83+1.05 | 60.83+1.91 | 34.83+0.79 | 28.67+0.84 | 32.17+1.22 | 27.33+0.99
Increase in life span

(%) 144.96 40.27 15.47 29.52 10.06
Tumor volume (mi) 6.45 + 0.33 0.00 287+0.12 | 448+019 | 34%030 | 5574019
Packed cell volume *kk *xk *kk

(ml) 313017 0.00 118£0.08 | 217+0.10 | 1.38+0417 | 2.57+0.07

Values are expressed as Mean + SEM ( n=6)
EAC group is compared with normal control group using student't’ test.
Treatment group (Std and Test drug) are compared with EAC control group using one way ANOVA post hoc Dunnett test *p<0.05,**p<0.01, ***p<0.001

Table 2 : Effect of SV, and SV, on hematological parameters against eac in mice

Sr.No. | Parameters og;,";:a EAC control StasnlgS rd SV, SV, Sv,, SV,,
! P *x
4 Her?g‘%)bm 13.5+029 | 9.71+0.01 “HaSes 0 11.15+0.82 | 10.70 £ 0.27 | 11.28 £ 0.51 10.68 + 0.34
% Increase 100 17.92 14.83 10.20 16.17 9.99
02 oS 8.79+0.24 " - 740+0.20 | 7.09+0.10 7.25+0.22 7.06 £0.16
(x 10° ml) 6.98 £0.18 7.79£0.10
% Increase 100 11.61 6.02 1.58 3.87 1.15
WBC P ok . ok ok *
03 (x10°ml) | 858+0.57 | 4745+225 | 11.25+0.79 | 26.42+1.43 | 38.92+1.27 | 31.18+14 41.98 £ 0.88
% decrease 100 76.29 44.32 17.98 34.29 11.53

Values are expressed as Mean + SEM (n=6),
EAC group is compared to normal group using student 't’ test ;

Treatment groups (Std and Test groups) are compared with EAC control group using one way ANOVA, post hoc Dunnett test

[*p<0.05,**p<0.01,***p<0.001]

however lesser, than that of 5 FU but statistically sig-
nificant except for SV, and SV, on hepatic reduced
GSH level.

DISCUSSION

In the present paper antitumor activity of two viper
venom photoproducts SV, and SV, was evaluated com-
paratively with reference to the standard antineoplastic
drug 5-Fluorouracil against EAC bearing mice. The
photo-products SV, and SV, were generated by exposure
of viper venoms, Vipera russelli and Echis carinatus to UV
radiation in the presence of methylene blue. The origi-
nal effective concentration of photoproducts SV, and
SV, diluted to 1/10™ and 1/20" were used to evaluate
its antitumor potential.

Rapid increase in ascetic fluid with tumor growth
would be the means to meet the nutritional requirement
of tumor cells”. Prolongation of the life span at 1/10™
dilutionof SV andSV,(SV ,andSV, ))maybebydecreasing

Indian Journal of Pharmaceutical Education and Research | Vol 50 | Issue 1 | Jan-Mar, 2016

the nutritional fluid volume and the tumor growth thereby
increasing the life span of EAC bearing mice. The %ILS
at 1/10™ dilution of SV, especially showed higher anti-
tumor activity than that of SV, against EAC bearing
mice. The antitumor potential of SV, and SV, was
evident from the significant prolongation of the survival
time, significant reduction in TV and PCV against EAC
bearing mice.

The decrease in Hemoglobin and RBC count in EAC
bearing mice may be due to iron deficiency, hemolytic
or myelopathic conditions™. The effect of SV, treated
EAC bearing mice on hemoglobin level was statistically
significant. The concentration dependent ameliorating
effect of SV, was higher than that of SV, at two dose lev-
els on WBC count and suggestive of cell protective action
by restoring the leucocytes count towards normal value.

The serum AST level was significantly increased
whereas serum ALT level was significantly decreased
in EAC bearing mice in comparison to saline control.
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Table 3 :Effect on SV, and SV, on biochemical parameters against EAC cells in mice

Sr.No. Normal EAC Standard
Parameters 0.9% NaCl control 5 FU SV,, SV, SV, SV,
i *kk *kk dkk Kkk
01 AST(IUL) | 169+3.49 | 320.2+10.18 | 206.4 + 4.48 | 2461 +2.32 | 279.4+2.42 | 263.8+3.06 | 297.9 + 9.58
% decrease 100 35.54 23.14 12.74 17.61 6.96
## *kk *kk *kk dkk *
02 ALT (IUIL) | 47.98+1.07 | 29.92+0.73 | 39.7+0.73 | 36.45+0.46 | 34.98 +0.47 | 34.97 +0.34 | 33.08 £ 0.45
% increase 100 32.69 21.82 16.91 18.88 10.56
1668 " 39 1 48 9 02:*
+ 71 + 79 + 5 *
03 LDH (IU/L) 5894 5777 + 43.64 | 2898 + 67.71 5010 5034 4514 + 34.34 > 63
% decrease 100 49.84 31.26 15.54 21.86 13.07
04 Total Protein e ex ek ** xx
(mg/ml) 1.01+0.01 | 124+001 | 099+001 | 1.00+0.02 | 1.15+0.03 | 1.12+0.03 | 1.18+0.02
% increase 100 20.16 19.35 7.26 9.68 4.84
Reduced GSH ey . . o
05 (“gé r:)?;':?“e 164.2+3.79 | 64.07+3.64 | 151.3+540 | 120.6+524 | 77.83+3.09 | 88.99 +4.44 | 68.33  2.83
% increase 100 136.2 88.23 21.48 38.90 6.65
TBRS (nM of HH# *kk *kk *% *kk
06 MDA/mgof | 167,073 | 2265+050 | 12244078 | 15£1.19 | 17.84066 | 16.81+051 | 2042 + 0.65
tissue protein)
% decrease 100 45.96 33.77 21.23 25.78 9.85

Values are expressed as Mean + SEM (n=6), and in terms of % decrease and % increase with reference to (+) control of EAC

EAC group is compared to normal group using student ‘t’ test ;

Treatment groups (Std and Test groups) are compared with EAC control group using one way ANOVA ,post hoc Dunnett test [*p<0.05,**p<0.01,***p<0.001]

The reduction in serum ALT level in tumor bearing
mice could be due to reduced transamination of alanine
to pyruvate which may be due to inhibition of gluco-
neogenesis in liver and kidney of tumor bearing mice,
increased utilization of hepatic and free amino acids
alanine and leucine for the production of hepatic and
tumor cell protein.”' The accelerated gluconeogenesis in
tumor bearing mice may be due to significant decrease
in the total tissue protein, significant increase in BUN,
AST and LDH.”? The serum LDH initiates tumor
formation and it’s metabolism. In SV, and SV, treated
EAC bearing mice, significant concentration dependent
decrease of LDH levels were observed. However it was
lesser than that of 5 FU treated EAC bearing mice .
The reduced GSH is a vital antioxidant, inhibits the
process of tumor formation. The reduced GSH level
was increased significantly towards normal value in SV,
and SV, treated EAC bearing mice. The MDA is a free
oxygen radical intermediate generated during oxidative
degradation of cancerous tissue as a terminal meta-
bolic product of lipid peroxidation.” The reduction in
MDA level towards normal value, indicated inhibition
of hepatic lipid peroxidation. The reduction in MDA
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level decreased cellular damage by limiting the free radi-
cal production in tumor bearing mice.

The SV, and SV, possess multiple target sites of thera-
peutic significance. For the first time, experiments were
conducted by diluting the photoproducts to 1/10™ and
1/20" of original effective concentration of venom
photo-products.

To summarise, SV, and SV, at 1/10" dose level revealed
significant antitumor activity based on, the prolongation
of percent survival time, reduction in the tumor
volume ,packed cell volume and restoration of hema-
tological and biochemical parameters towards normal
value. Further studies by increasing the concentration
range of SV, and SV, will substantiate significance of
these NNTAs as a promising multitarget IND in the
neoplastic diseases not responding to the conventional
therapies.

ACKNOWLEDGEMENTS

Authors wish to acknowledge Principal, HSK College
of Pharmacy, Bagalkot, for providing 7z vivo EAC cell
culture. The present paper is a part of dissertation
research of Mr M A. Tamboli and Mr S.S.Thorat for

Indian Journal of Pharmaceutical Education and Research | Vol 50 | Issue 1 | Jan-Mar, 2016



Gawade et al.: Anti-tumor activity of SV, and SV, against EAC in mice

partial fulfillment of M. Pharm Pharmacology, Satara
College of Pharmacy, Satara, Shivaji University Kol-
hapur 2011-12, under the guidance of corresponding
author.

CONFLICT OF INTEREST

The authors declare no conflict of Interest.

ABBREVIATION USED

EAC, TV, PCV, BW, LDH, ALT, AST, MST, NKV, VRV,
NNTA, 5 FU, (%ILS), BUN ( blood urea nitrogen).

REFERENCES

1.

Indian Journal of Pharmaceutical Education and Research | Vol 50 | Issue 1 | Jan-Mar, 2016

World Health Organization, WHO/Cancer, Media centre, Available from http://
www.who.int/media centre/facts sheets/fs297/en [Updated November 2014,
Last accessed on 2015 January 05].

Calmette A, Saenz A, Costil L. Effects du venin de cobra sur de greffes
concereuses et sur le cancer spontane (adeno-carcinome) de la Souris.
C RAcad Sci. 1933; 197: 205-10.

Debnath A, Chatterjee U, Das M, Vedasiromani J, Gomes A. Venom of
Indian monocellate cobra and Russell’s viper showed anticancer activity in
experimental models. J Ethno Pharmacol. 2007; 111(3): 681-4.

Gomes N, Chaudhury S, Saha A, Mishra R, Giri B, Biswas A, Debnath A,
Gomes A. A heat stable protein toxin (dr CT-1) from the Indian Viper Daboia
russelli russelli venom having antiproliferative, cytotoxic and apoptotic
activities. Toxicon. 2007; 49(1): 46-56.

Mady EA. Antitumor and biochemical effects of Echis coloratus crude venom
in Ehrlich ascites carcinoma cells in vivo. J. Venom. Anim.Toxins. 2002; 8(2):
283-96.

Gawade SP, Sankar A. Pharmaco-photodynamics of photo-oxidised
Russell’s viper venom product generated using UV radiation in the presence
of methylene blue. Indian J Pharm Edu Res. 2007; 41(2): 121-8.

Gawade SP. Pharmaco-photodynamics of photo-oxidised snake venom
products: Comparative evaluation. RGUHS Journal of Pharmaceutical
Sciences. 2011; 1(3): 180-5.

Reddy CM, Gawade SP. Evaluation of the effects of photooxidised Echi
carinatus venom on memory, learning and stress. J. Venom Anim Toxins inclu
TD. 2006; 12(4): 632-52.

20.

21.

22.

23.

Tamboli MA. Evaluation of Antitumor Activity of Photo-oxidised Vipera russelli
Venom Product (NNTA-SV1) Using Ehrlich Ascites Carcinoma in Swiss
Albino Mice. M. Pharm |l Dissertation, Faculty of Engg and Tech., Shivaji
University, M.S. India (2012).

Thorat SS. Evaluation of Antitumor Activity of Photo-oxidised Echis carinatus
Venom product (NNTA-SV2) Using Ehrlich Ascites Carcinoma in Swiss Albino
Mice. M. Pharm Il. Faculty of Engg. and Tech.Shivaji University, M.S. India (2012).
Ozaslan M, Aragoz ID, Kilie IH, et al. In vivo antitumor effect of plantago
major L.extract on Balb/c mouse with Ehrlich Ascites Tumor. Am.J.Chin.Med.
2011; 35(05): 841-851.

Rajashwar Y, Gupta M, Mazumdar UK. Antitumor activity and in vivo
antioxidant status of Macuna pruriens (Fabaceae) seeds against Ehrlich
ascites carcinoma in swiss albino mice. Iranian J. Pharmacol & Therapeutics.
2005; 4(1): 46-53.

Gawade SP. The Photodynamic action of UV sensitized methylene blue (MB)
on the venom of Thailand Cobra Naja siamensis. J. Venom. Anim & Toxins.
2000; 6(2): 271-80.

Gupta M, Muzumdar UK, Kumar RS, Sivakumar T and Vamsi MLM.
Antitumor activity and antioxidant status of Caesalpinia bonducella against
Ehrlich Ascites Carcinoma in swiss albino mice.J Pharmacol Sci. 2004; 94(2):
177-84.

Lowry OH, Rosebrough NJ, Farr AL, Randall RJ. Protein measurement with
the Folin-phenol reagent. J Biol Chem. 1951; 193(1): 265-75.

Sedlak J, Lindsay RH. Estimation of total protein bound and nonprotein
sulfhydryl groups in tissue with Elman’s reagent. Analytical Biochemistry.
1968; 25: 192-205.

Prasad SB, Giri A. Antitumor effect of cisplatin against murine Ascites
Dalton’s Lymphoma. Indian J. Exptl Biol. 1994; 32(3): 155-62.

Ohkawa H, Oshishi N, Yak K. Assay for lipid peroxides in animal tissues by
thio-barbituric acid reaction. Anal Biochem. 1979; 95(2):351-8.

Fenninger LD, Mider GB. Energy and nitrogen metabolism. Adv Cancer Res.
1954; 2: 229-53.

Szukla K, Pokorny E, Hullan L, Holczinger L. Variations in thymidine kinase
activity and DNA content in Ehrlich and L121 Ascites Tumor cells during
tumor growth. Cancer biochem.Biophys. 1981; 5(4): 259-64.

Abu-Sinna G, Esmat AM, Al-Zahaby S, Soliman NA and Ibrahim.TM.
Fractionation and characterization of Cerastes cerastes cerastes snake
venom and the antitumor action of its lethal and non-lethal fractions. Toxicon.
2003; 42(2): 207-15.

Fahim FA, ABD-Allah NM, EsmaL-AY. Some metabolic aspects in normal and
tumor bearing mice treated with a natural anthraquinone. J. Tumor Marker
Oncol. 1993; 8(1): 35-42.

Valenzuela A. The biological significance of malonaldehyde determination
in the assessment of tissue oxidative stress. Life Sci. 1991; 48(4): 301-09.

129



