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ABSTRACT

In recent years the isolation of effective molecules from snake venom as drug
¢ totreatment of some incurable diseases is considered by many biological research centers. The aim of
Received: 28 Sep 2019 : this investigation was to determine electrophorotic and chromatographic patterns of Pseudocerastes
Accepted: 25 Nov 2020 © persicus venom and in-vitro study of bactericidal and anti-cancer properties of its fractions in human
© hepatocellular liver carcinoma cell line (HepG2).
The fractions of venom were isolated and collected using preparative RP-HPLC.
The Bactericidal activity of fractions in 20ug/ml of protein concentration was investigated toward Gram-
negative and Gram-positive bacteria using MTT and MIC assays. Then, the cytotoxic effects of fractions
with higher antibacterial properties were measured by MTT reduction, neutral uptake and comet assays
following exposure of HepG2 cancer cells to 20 and 40 pg/ml of protein concentration.
[T SDS-PAGE pattern of the crude venom revealed 10 major bands with molecular weight ranging
from 13.2 to 99.25 kDa and the separation of fractions from the venom by HPLC resulted in collection
of 11 different fractions. The results of this study showed that two fractions (4 & 8) have a significant
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Keywords: : antibacterial activity against Gram-positive as compared to Gram- negative bacteria. The study of the
Snake venom, Pseu- © anti-cancer effect of these two fractions also showed that fraction 8 was more toxic in HepG2 cells.
docerastes persicus, i [T We for the first time reported bactericidal and anti cancer effects of isolated fractions of
Anti-bacterial agent, © Persian horned viper venom. These properties make components of these fractions a favorable source
Cytotoxicity, Cancer  © for isolation of molecule (s) with antibacterial and anti tumor activities.
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Extended Abstract

Introduction

ne of the serious problems of the medical
community in the treatment of infectious
diseases caused by bacterial agents is the
resistance of many bacteria to common
antibiotics. These bacteria are becoming
a serious clinical problem worldwide. This has caused
pharmaceutical companies to try to discover new antibac-
terial drugs or optimize old antibiotics in order to produce
new and effective drugs. Today, the venom of poisonous
animals has attracted the attention of many researchers
as one of the important natural resources for the isolation
and identification of molecules with antimicrobial prop-
erties, and has received great success. Reports show that
despite the contamination of the mouth and teeth of poi-
sonous snakes with a wide range of pathogenic bacteria,
a small prevalence of bacterial infection at the bite site is
observed in snakebite victims. These observations have
led the researchers to the fact that there are antibacterial
compounds in snake venom. Studies have shown that the
molecular compounds, especially the proteins, in the ven-
om of snakes from Viperidae family have a great diver-
sity. Serine protease, metalloproteinase, phospholipase A2
(PLA2), C-type lectin, acetylcholinesterase, L-amino acid
oxidase, and detergents are among the important com-
pounds in the venom of these vipers. Many of these com-
pounds have antimicrobial properties. In this study, for the
first time, the antibacterial effects of the protein fractions
isolated from the crude venom of the Persian horned snake
(Pseudocerastes persicus) and the anticancer effects of the
fractions with antibacterial properties are investigated.

Methods

In order to prepare venom from the snake, following the
safety precautions, the venom of the snake was injected
through the poisonous tooth (fang) into the venom col-
lection jar. Non-pathogenic gram-positive bacillus, gram-
negative Escherichia coli, and pathogenic gram-positive
Staphylococcus aureus were obtained from the Persian
Type Culture Collection (PTCC) and liver cancer cells
(HepG2, C158) were obtained from the cell bank of Pas-
teur Institute of Tehran.

The antibacterial effect of fractions was assessed using
MTT assay. This test is a colorimetric method based on
the reduction and breaking of yellow tetrazolium crystals
by the enzyme succinate dehydrogenase in the cytoplasm
and finally the formation of insoluble blue crystals. Based
on this method, the survival rate of bacteria was calcu-
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lated after contact with different concentrations of venom.
The antibacterial effect of the fractions was assessed us-
ing the minimum inhibitory concentration (MIC) assay.
Based on this method, the inhibition rate due to the effect
of venom and standard antibiotics was calculated.

The cytotoxicity of the fractions was assessed using the
MTT reduction assay described by Dezanian et al and
the neutral red uptake (NRU) assay. the MTT reduction
test was repeated 3 times and 3 wells were considered for
each concentration. The percentage of cell viability after
contact with different concentrations of venom was calcu-
lated. The procedure of NRU assay was similar to that of
MTT assay; however, after incubating the cells adjacent
to toxic solution for 23 hours, instead of MTT solution,
one microliter of neutral red solution (5 mg/ml) was added
to each well. Then, the inhibition rate caused by different
concentrations of venom on cell growth was calculated.

The apoptosis induction by fractions was assessed using
alkaline comet assay. It is one of the best tests for assess-
ing DNA fragmentation in cells. For each sample, the im-
ages of the DNA of at least 100 cells were taken and the
results were $tatistically analyzed in GraphPad software.

Results

In examining the electrophoresis pattern and chromatog-
raphy of crude venom, the molecular weight of the bands
was determined using the standard protein diagram. The
results of SDS-PAGE (15% gel) showed the presence of
10 protein bands. Results of MTT assay showed that frac-
tions 3, 4, 7 and 9 had no inhibitory effect on Escherichia
coli bacteria, while fractions 5, 6, 8 and 10 showed anti-
bacterial effects.

The results of assessing the inhibitory effects (MIC as-
say) of the isolated fractions with a concentration of 20
pg/ml on the growth of bacteria showed that fractions 3
and 9 had no effect on Escherichia coli bacteria, while
fractions 4, 5, 6, 7, 8 and 10 had an inhibitory effect.

Results of assessing the cytotoxicity effects (MTT re-
daction assay) of fractions 4 and 8 isolated from crude
venom on the growth of liver cancer cells in two concen-
trations of 20 and 40 pg/ml showed that the cell viability
under the influence of fraction 4 in the two mentioned
concentrations was 51.55 and 50.62%, respectively com-
pared to the control. The cell viability increased after con-
tact with fraction 8 in the two concentrations and reached
82.29 and 74.81%, respectively.
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The results of NRU assay for the fractions 4 and 8
showed that the cell death rate caused by fraction 4 in two
concentrations was 35.19 and 50.93% respectively, while
under the influence of fraction 8, it was 82.29 and 74.81%,
respectively. They were significant compared to controls.

The results of alkaline comet assay showed that fraction 4
in two mentioned concentrations caused apoptosis in liver
cancer cells by 39.31 and 38.97%, and fraction § in the
two concentrations caused apoptosis by 24.73 and 25.34%,
respectively. They were significant compared to controls.

Conclusion

The venom of poisonous snakes includes molecules
with different biological activities, which can be of great
interest in medical and biological research. Since the pro-
teins and peptides in snake venom have different molecu-
lar sizes and biochemical properties, proteome analysis
can be very important in identifying and isolating these
compounds. The results of protein analysis showed that
only 8 fractions out of 11 fractions had proteins. It was
found that the crude poison of Persian horned snake had
antibacterial properties. The cytotoxicity effects of select-
ed fractions (with antibacterial properties) on liver cancer
cells (HepG2) were also investigated. The results showed
that fraction 8 induced the least toxicity in the cells. This
introduces this fraction as a suitable candidate for isolat-
ing effective molecules with antibacterial properties that
have the least side effects on human cells. Fraction No. 4
also induced the greatest effect on cancer cells; therefore,
this fraction can be a suitable candidate for the discovery
of anti-cancer drugs.
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20. Neutral Red Uptake Assay
21.Comet Assay (Single-cell Gel ElectroPhoresis)
22. Carbon dioxide (CO,)
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18. Fetal Bovin Serum (FBS)
19. Overnight
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