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ABSTRACT

Nowadays as the result of environmental conditions like fast foods and stress, colon cancer is becoming common.
Different treatments are presented for cancer disease. Chemotherapy and radiotherapy are the main parts of cancer
therapy and different drugs are also used for increasing immune system and specifically targeting cancer cells.
Natural methods for treating human disease are becoming popular because of their low side effects and good
results. Bee products are probably one of the first things used for treating human disease. The anti-proliferative
properties of bee venom investigated against different types of cells. In this study the effect of Honey bee venom
investigated against colon cancer cells HT-29 and compared with normal cells L929.
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INTRODUCTION

Honey bee venom is a colorless liquid and contaméedure of proteins, peptides and low moleculamponents
which causes local inflammation and acts as anceaagulant [1]. Melittin, apamin, adolapin, mast | cel
degranulating peptide are the most important peptf BV [2]. Ancient civilizations know the healjrproperties
of painful bee stings. Bee stings were used inectivilizations of China, Egypt, Babylon and Greefor
threating different iliness like arthritis [3]. Hipcrates, the ancient Greek doctor, used bee vénoits therapeutic
properties [4]. Charlemagne used bee stings faapyeagainst gout, and Monfat used it to improve flow of
urine and studied its use against kidney stonesN&\vadays, different therapeutics of bee venoncha and it is
used for threating different disease like Multi8elerosis (MS)[6, 7], Alzheimer[8, 9], ParkinsorO[1HIV [4],
different cancers [11, 12]and skin and eye dised®¢ds effective against various types of candes fenal, lung,
liver, prostate, melanoma and bladder [2]. Madlittione of BV peptides which is known for its highticancer
properties. It was also used to control neuropattused by cancer chemotherapy [12]. It is a citi@mphiphilic
a helical peptide of 26 amino acid residues whichseamembrane perturbation in both eukaryotic ao#igryotic
cells (93).The cytotoxic effect of lasioglossinbee venom peptide, against various types of caaeeexhibited
[13]. Stimulation of the local cellular immune reses in lymph nodes by BV leads to inhibition afainoma
cells proliferation and tumor growth[14-16] .Apopi®, necrosis and lysis of the tumor cells are livea in fighting
BV with cancer cells [15, 16]. It is demonstratbdt bee venom induces apoptosis in leukemic g&lsnduction
of Bcl-2 and caspase-3 expression by down regulaifamitogen activated signal pathways [17]. Anotivay for
induction of apoptosis by HBV is the activation ofispase-3 in synovial fibroblasts [18] and inhditiof
cyclooxygenases-2 expression in human lung celis Rhoiet all showed that natural toxin BV could bseful as
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an anticancer agent through the overexpressionR¥ &nd inactivation of NF-kB. They showed that Bvai good
choice for treatment of lung cancer[19].The stufiysBJ and his coworkers showed that bee venom iedwel|
cycle arrest and apoptosis in human cervical epidat carcinoma cells [20]. Colorectal cancer oroaotancer is
the development of cancer in colon or rectum. bdsause of abnormal growth of cells that havetgid invade or
spread to other parts of body. Lifestyle factoke Idiet, obesity, smoking and not enough physictViéy are the
main cause of colorectal cancer[21]. In this sttty effect of HBV against human colon cancer celléind the
best concentration that does not have inhibitofgotfagainst normal cells but cause death of carelés.

EXPERIMENTAL SECTION

Hepatic cells, (HepG2), Colon cancer cells (HT-2&uamous cell carcinoma cells (KB) and normal reous
fibroblast cells (L929) purchased from pastureifatt of Iran. All four cell lines cultured in RAM.640 medium
supplemented with 10% Fetal Bovine Serum, 100 bmipenicillin and 100 pg/ml streptomycin and inctdzhin
5% CO2 incubator at 37 Co. Cell viability deteredrusing Trypan Blue dye.

MTT assay

Cytotoxicity of honey bee venom was assessediapG2 cells, KB cells, HT-29 cells as well 8329 cells by
measuring the amount of insoluble formazan formed live cells based on the reduction of 3-8
dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium brige (MTT) salt (Roche Diagnostics GmbH, Gergan
according to the manufacturer's protocol. Thiethod is based on activity of enzyme succinatyydi®genase
that convert the yellow dye of MTT to unsolublestals of furmazan. 200 ul cell suspension withsitgrof 5x104
cell/ ml seededin 96-well plates. The cells weeatied with different concentrations of HBV (0012, 0.4, 0.8, 1,
2,4,6, 8, 10, 12, 24, 48, 96, 292, 3&dml) and 0.2 % (v/v) DMSO (Merck, Germang} a negative control.
The cells incubated for 24, 48 and 72 hours in 5@@ @hcubator. After treatment 20ul MTT added toteael.
The plates were incubated at 37°C in a humidifiedoaphere with 5% CO2 for 4 hours. Thereafter, {1I06f the
solubilization solution (DMSO) was added to eacHl.wé\bsorbance was ultimately read using an ELISlAte
reader at wavelength of 570 nm.

Statistical analysis

The results were analyzed with SPSS software. Aiglyf variance and comparing the averages was dithe
Toki method and Spearman T test. Kolomogorov-Smvittest was used for insuring that data distributermally.
Assumption of normality of the data (p <0.05) wasfrmed. On the other hand, the assumption of tgeneity of
variance between groups (p <0.05) was approved.

RESULTSAND DISCUSSION

The statistical analysis in times 24 and 48 hotsagd that the amount of cytotoxicity in HT-29 eefind L929
cells enhanced by increase in HBV concentratioendgally there is a significant correlation betweencentration
of HBV and cytotoxicity in HT-29 cells and L929 t®(p<0.05), but from concentration 0.6 pg/ml up to 3@l
the cell toxicity in the case of HT-29 cells sigaifntly decreased more than L929 cells. At conegiotns 2 and 4
pg/ml the percentage of living cells of HT-29 reedho its minimum amount while in the case of L@24s the
amount of living cells at concentration 12 pg/nmdaked to the minimum amount. The cytotoxicity of \HBgainst
HT-29 and L929 cells at 72 hours is greatly moenthours 24 and 48. In general, there is a sigmificorrelation
between increases in concentration of HBV and @gthtoxicity, and in concentration 2 pg/ml cell atgxicity of
HBV against HT-29 is more than L929, and in conign 10 pg/ml the cell cytotoxicity of HBV agatnis929
reached to its minimum amount. Liu and his cowaskier 2002 studied the effect of honey bee venoninaga
melanoma cells in vivo and in vitro, and showed thare is a significant relation between concéianaof BV,
time and inhibitory concentration. It is demonsrththat BV caused the arrest of cell cycle in Gasghand finally
lead to cell death [14]. In another experiment ganfed by Moon et all in 2006, the effect of BV agsileukemia
cell line investigated and their results showed tB& cause apoptosis by increasing in caspasal3 BAS/FASL
and inhibiting Bcl-2 , Htert, cox-2 and Akt/ERK [RNabiuni studied the effect of Bv against pro hoggte cell
line HL-60 in concentrations 0.5, 7.5 and 10 pgamil showed that low concentration of HB is abletobit cell
growth of HL-60and in concentration 2.5 pg/ml thhibitory effect is greatly high [23]. Many studien the effect
of BV against different types of cancer cells hagrbdone and various mechanisms are described.efaigin
2003 investigated the effect of BV on COX2 and ictchn of apoptosis in NCL- H1299 cell line [15]. Is& the
results of different studies on HBV showed that haedsms like inhibiting the core factor Kappaand reduction
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in expression of COX-2, apoptosis proteins like-Btland Bcl-2 are involve in cell death by HBV (18) another
study the inhibitory effect of HBV on polycystic aan syndrome showed by Pouyanmanesh[24]. Mahnaoiestiz
et all in 2013 studied the effect of Melitin agadirggowth of human gastric carcinoma and showed thist

compound greatly inhibit the growth of cancer cg5]. Our study clearly showed the inhibitory effef HBV on

HT-29 and L929. It showed that concentrations befowg/ml lead to decrease in number of living camedls but
does not significantly decrease the number of nboelss.

After 24 hours

120.0000
100.0000
80.0000
60.0000
40.0000
20.0000
0.0000

% Cytotoxic

0 2 4 6 8 10 12 14
Concentration (ppm)

——HT-29 —e - 1929

Figurel: the effect of honey bee venom against HT-29 and L 929 cellsafter 24 hoursincubation
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Figure 2: the effect of honey bee venom against HT-29 and L 929 cells after 48 hoursincubation
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Figure 3: theeffect of honey bee venom against HT-29 and L 929 cells after 24 hoursincubation
CONCLUSION

In conclusion, our results showed that BV inducedl death in both HT-29 and L929 cell types, but in
concentrations below 4.5 pg/ml the inhibitory effagainst cancer cells is greatly more than nownal and this is
very important in finding a target specific drug foeating cancer.
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