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ABSTRACT

Received: 22 Jun 2021 [¥T5E Because cancer is the leading cause of death worldwide, finding a better way to treat it seems es-

Accepted: 12 Mar 2022 © sential. Doxorubicin is one of the most common drugs in the treatment of cancer, which has many nega-
Available Online:01Apr2022  :  tive and toxic effects. Therefore, efforts to produce effective anticancer drugs through screening natural
© compounds, such as animal toxins continue. This study aimed to evaluate the effect of Naja naja oxiana
snake venom in comparison with doxorubicin on the proliferation rate and concentration of malondial-
dehyde in the human cervical cancer cell line (HelLa) and fibroblast cells (HFF).
Hela and normal fibroblast cancer cell lines were exposed to different concentra-
tions of snake venom and doxorubicin for 24 and 48 hours. The amplification rate was determined using
trypan blue staining and malondialdehyde (MDA) concentration was measured to evaluate the effects of
oxidative stress. Data were analyzed using SPSS software, version 19.
[FEMEE The results showed that with increasing concentration and treatment time with snake venom

Key words: and doxorubicin, the cell proliferation rate decreases, and MDA content increases. The highest decrease
Cancer, Doxorubicin, in proliferation rate and increase in MDA concentration were observed in the Hela cancer cell line treated
Naja naja oxiana, © with 500 pg/mL of snake venom for 48 hours.

Proliferation rate, In comparison with doxorubicin, snake venom has a significant inhibitory effect on the Hela
Malondialdehyde © cancer cell line with minimal effect on normal fibroblast cells.
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Introduction

ervical cancer is very common in women.

In terms of prevalence, this cancer ranks

second after breast cancer in Iran, and in

terms of mortality, it ranks second after

ovarian cancer [1]. One of the most com-
mon methods of cancer treatment is chemotherapy. Che-
motherapy drugs have many toxic effects, including di-
gestive, respiratory, nervous, infertility, etc. These effects
lead to a decrease in the quality of life (QoL) [2].

Doxorubicin is one of the most powerful and advanced
chemotherapy drugs in the anthracycline group [3]. The
anticancer drug doxorubicin is an antibiotic with a wide
spectrum of antitumor and anticancer activity [4]. It is
used to treat many cancers, such as stomach, breast, lung,
ovary, bone, Hodgkin’s disease, and leukemia [5, 6]. Like
other chemotherapy drugs, it has many side effects that
can lead to fever, cardiac, and pulmonary toxicity, etc. [7,
8]. The destructive effect of doxorubicin is mainly due
to the production of reactive oxygen species [9]. Free
radicals produced by doxorubicin attack the fatty acids of
membrane lipids and lead to lipid peroxidation and ulti-
mately cell death [10]. Doxorubicin leads to lipid peroxi-
dation and oxidative stress [11].

The interrelationships between oxidative stress and
cancer are complex [12]. Changes in the level of oxida-
tive stress can play an important role in the occurrence
and progression of cancer [13]. Unsaturated fatty acids
are very sensitive to oxidative stress changes and their
peroxidation leads to the formation of active aldehydes,
such as malondialdehyde (MDA) [14]. MDA is used to
measure oxidative stress. MDA has been introduced as a
mutagenic and carcinogenic agent by creating lesions in
macromolecules, enzymes, and DNA [15]. Taking some
anticancer drugs and chemotherapy-radiotherapy courses
can stimulate lipid peroxidation [16]. Injection of doxoru-
bicin leads to a clear increase in the level of MDA and a
decrease in the activity of antioxidants in different tissues
[17]. One of the main problems with the use of chemical
drugs, such as doxorubicin is its toxicity on host cells and
tissues, and this treatment method is not a suitable treat-
ment due to its numerous systemic side effects. It is a sub-
stitute for a less dangerous treatment method considered
by researchers [18].

Nowadays, all kinds of medicines, serums, and vaccines

can be prepared from saliva or poison [19, 20]. Snake
venom is acidic and consists of proteins, such as neurotox-
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ins, cardiotoxins, cytotoxins, myotoxins, coagulants, and
anticoagulants, and enzymes, such as proteases, oxidases,
phospholipases, etc., among all natural poisons. It has the
most complexity [21, 22]. Li et al. in 2018 showed the
anticancer effect of various snake venoms on the growth
and proliferation of cancer cells [23]. Calmet et al. used
cobra venom to treat cancer in mice [24].

Naja naja oxiana is a species of cobra in Central Asia.
This species belongs to the Elapidae family and affects
the nervous system [25]. This poison contains neurotoxin,
cytotoxin, and cardiotoxin [26]. Neurotoxin II released
from snake venom can induce apoptosis [27].

Considering the therapeutic effects of poison as well
as the many side effects of chemotherapy drugs, con-
ducting a study on the anti-cancer effects of this poison
seems necessary. The present study was conducted to in-
vestigate the effects of Caspian cobra venom (Naja naja
oxiana) compared to doxorubicin on the proliferation rate
and lipid peroxidation rate of human cervical cancer cells
(HeLa) and fibroblast cells (HFF).

Materials and Methods

Cell culture: To carry out this applied research, human
cervical cancer cells (HeLa, ATCC No.: CCL-2) and fi-
broblast cells (HFF, NCBI code: C163) were purchased
from the cell bank of the Pasteur Institute of Iran (2x10°
cells) in medium containing 90% FBS and 10% DMSO).
These cells were in a medium containing 90% FBS and
10% DMSO. Cells were cultured in sterile conditions, in
DMEM (Dulbecco’s modified Eagle’s medium), 10%
fetal bovine serum (FBS), potassium bicarbonate buffer,
1% penicillin, and 1% streptomycin at room temperature
at 37°C. Then, they were placed inside the incubator (5%
CO2 at 37°C). It should be noted that in this research,
cell treatments with doxorubicin (Sigma-Aldrich, USA:
D1515) and the snake venom Naja naja oxiana (Razi Vac-
cine and Serum Research Institute, Karaj, Iran) were con-
sidered for 24 and 48 hours at the concentrations of 1,10,
50,100, and 500 pg/mL [28].

Checking the proliferation rate: The cells were cultured
in 96-well plates to check the proliferation rate. After each
treatment, cells were washed with PBS and trypsinized,
and the cell suspension was prepared from each group. To
check the cell proliferation rate, trypan blue staining and
cell counting were performed. The number of cells per
mL was checked.
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Figure 1. The proliferation rate of doxorubicin on the HeLa cancer Cell Line and HFF normal fibroblast evaluated after 24 hours evaluated

with one-way ANOVA and Tukey test.

" P<0.01. The significance between two cells treated with the same concentration was compared.

MDA is one of the factors that are caused by lipid per-
oxidation and direct cell damage. Therefore, to measure
lipid peroxidation, the concentration of MDA is checked.
MDA concentration was measured using the lipid peroxi-
dation assay kit (Kia Bios, Iran) according to the instruc-
tions. In this experiment, MDA forms a complex with
thiobarbituric acid and is absorbed at the wavelength of
532 nm. The optical absorbance was read by an ELISA
reader (ELx808 microplate reader, BioTek, UK). MDA
concentration was determined from the standard curve.

Proliferation Role
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Statistically, all results were expressed as Mean+Standard
error (SEM). Statistical analysis of data was done using
SPSS software, version 19. One-way analysis of variance
(ANOVA) and Tukey test were performed and the signifi-
cance level was considered at P<0.05. Graphs were drawn
using Graphpad Prism 5.

Results

The inhibitory effect of doxorubicin on HeL.a cancer cell
line and normal fibroblast:
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Figure 2. Doxorubicin proliferation rate on the HeLa cancer Cell Line and HFF normal fibroblast after 48 hours evaluated using one-way

ANOVA and Tukey test. A significance level of P<0.05 was considered.

ZafariJ, et al. The Effect of Snake Venom (Naja naja oxiana) on Proliferation Rate of cancer Cells. Intern Med Today. 2022; 28(2):140-159



http://imtj.gmu.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en

April 2022. Vol 28. Issue 2

Prodiferation Raie

° N

Internal Medicine Today

ER HFF
2 Hela

o o
A"

Concentration (ug/ml)

Internal Medicine Today

Figure 3. The proliferation rate of Naja naja oxiana snake venom on the HeLa cancer Cell Lines and HFF normal fibroblast after 24 hours

evaluated with one-way ANOVA and Tukey test.

"P<0.05, "™ P<0.01, and " P<0.001. The significance between two cells treated with the same concentration was compared.

To investigate the effect of doxorubicin on the proliferation
rate of the HeLa cancer cell line and normal fibroblast HFF,
five concentrations (1, 10, 50, 100, and 500 pg/mL) of the drug
were prepared and evaluated at two different times (24 and 48
hours) (Figures 1 and 2). The results obtained from counting
cells per milliliter showed that with the increase in the concen-
tration of doxorubicin, the rate of cell proliferation decreases,
which was significant at a concentration of 500 pug/mL at 24
hours. The proliferation rate is the result of dividing the number
of cells after treatment by the initial number of cells, which has
no unit because they are divided by two numbers.

2.5

Prolijferaiion Rate

To investigate the proliferation rate of HeLa cancer cells
and normal fibroblast HFF treated with snake venom, the
concentrations of 1, 10, 50, 100, and 500 pg/mL of the snake
venom were prepared and two time points of 24 and 48 hours
were considered (Figures 3 and 4). The results showed that,
with the increase in snake venom concentration, the rate of
cell proliferation decreases, which is significant for HeLa
cancer cells, but not significant for normal fibroblast cells.
In addition, compared to doxorubicin, snake venom reduced
the proliferation rate of cancer cells and had no significant
effect on normal fibroblast cells. However, the decrease in
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Figure 4. The proliferation rate of Naja naja oxiana snake venom on the HeLa cancer Cell Lines and HFF normal fibroblast after 24 hours

evaluated with one-way ANOVA and Tukey test.
" P<0.05, " P<0.01, and " P<0.001.
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Figure 5. Malondialdehyde Concentration in the HeLa cancer cell lines and HFF normal fibroblast treated with different concentrations of
doxorubicin for 24 hours evaluated with one-way ANOVA and Tukey Test.

™ P<0.01. The significance between two cells treated with the same concentration was compared.

the proliferation rate of normal fibroblast cells treated with MDA level of the treatment group was divided by the
doxorubicin was well observed. control level; thus, it had no unit [29].

MDA content was measured as the final product of lipid

peroxidation. The shape and amount of MDA in HeLa The results obtained from the tests related to the mea-
cancer cell lines and HFF normal fibroblasts treated with surement of MDA in HeLa cancer cell lines and nor-
different concentrations of doxorubicin for 24 and 48 mal fibroblast HFF treated with different concentrations
hours are displayed in Figures 5 and 6. As shown, MDA (1, 10, 50, 100, 500 pg/ml) of snake venom are shown
concentration increased with increasing concentration in Figures 7 and 8. The results clearly showed that the
and time. The level of MDA at the concentration of 500 concentration of MDA in the cancer cell line was higher

pg/mL increased significantly at both time points. The than in the normal cell line. Also, the amount of MDA in
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Figure 6. Malondialdehyde concentration in the HeLa cancer cell lines and HFF normal fibroblast treated with different concentrations of
doxorubicin for 24 hours evaluated with one-way ANOVA and Tukey test.

* P<0.01. The significance between two cells treated with the same concentration was compared.
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Figure 7. Malondialdehyde concentration in the HeLa cancer Cell Lines and HFF normal fibroblast treated with different concentrations of
Naja naja oxiana for 24 hours evaluated with One-Way ANOVA and Tukey test.

" P<0.05. The significance between two cells treated with the same concentration was compared.

normal cells treated with snake venom was much lower

compared to doxorubicin.

Discussion

Nowadays, there are many treatments for cancer, one of
the most common of which is the use of chemical drugs
or so-called chemotherapy. One of these drugs is a very
effective anthracycline called doxorubicin or adriamy-
cin. This drug is used alone or in combination with other
chemical drugs to treat various neoplasms, but, the clini-
cal use of this anticancer drug is limited due to its dose-
dependent toxicity [30].

MDA {o Conitrol

N N @®

Current anticancer drugs have various side effects and
toxicity. Efforts to produce new anticancer agents are on-
going, especially in screening natural compounds [31].
A major source of a variety of bioactive compounds is
animal venom [32]. Some of these toxins induce differ-
ent medicinal effects [33]. It has been found that snake
venom leads to cytotoxicity in different types of tumor
cells and the use of snake venom can reduce tumor cells
[34-36]. Ahn et al. showed that king cobra venom inhibits
cell proliferation in fibroblastic sarcoma, ovarian cancer,
colon cancer, and stomach [37]. Naja naja oxiana snake
venom is rich in cytotoxin and cardiotoxin and can induce
apoptosis in cancer cells [38, 39]. Feofanov et al. assessed
the cytotoxins of Caspian cobra venom and showed that
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Figure 8. Malondialdehyde concentration in the hela cancer cell lines and HFF normal fibroblast treated with different concentrations of
Naja naja oxiana venom for 48 hours evaluated with one-way ANOVA and Tukey test.

™" P<0.00001. The significance between two cells treated with the same concentration was compared.
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cytotoxins I and II easily penetrate living cancer cells and
lead to cell death in these cells [40].

In the present study, the effect of Naja naja oxiana snake
venom against HelLa and fibroblast cancer cells was in-
vestigated in comparison with doxorubicin. For this pur-
pose, five concentrations (1, 10, 50, 100, 500 pg/mL) of
poison and drug and a duration of 24 and 48 hours were
considered. The results showed that the proliferation rate
of HeLa cancer cells and fibroblasts treated with snake
venom and drugs decreased with increasing concentration
and time, and this decrease in HelLa cancer cells was more
than that of normal fibroblast cells.

In Derakhshani et al.’s study, cytotoxin extracted from
snake venom reduced the proliferation rate of breast can-
cer cells and had anti-proliferative effects, and can be a
promising candidate for breast cancer treatment [41].
NN-32 protein from Indian Naja naja snake venom has
cytotoxic effects on Ehrlich muscle carcinoma in mice,
reduces tumor size, and increases animal survival [42].
Zhang et al. showed that ACTX-6 protein extracted from
snake venom can increase the apoptosis of HeLa cells
[43]. Cardiotoxic-cytotoxic protein isolated from cobra
(Naja kaouthia) can significantly inhibit the growth of hu-
man leukemia U937 and K562 cells in a dose- and time-
dependent manner [44].

Therefore, due to its chemical and biological proper-
ties, snake venom has been used to treat various types of
cancer. In addition, reports indicate that snake venoms
are capable of inducing apoptosis signaling [45]. Defects
in the apoptosis process play an important role in cancer
development as well as poor response to treatment, such
as chemotherapy. These natural treatment methods aim to
stimulate apoptosis signaling in the target cells that play
an important role in regulating the evolution and devel-
opment of cancer treatment. Therefore, the induction of
apoptosis is a critical strategy for cancer treatment [46].
Various studies have indicated that snake venom induces
apoptosis by increasing reactive oxygen species (ROS)
and causing oxidative stress [47]. Oxidative stress plays
an important role in its regulation by affecting the inter-
nal and external pathways of apoptosis. If oxidative stress
continues, oxidative damage is caused affecting vital bio-
molecules and the accumulation of these damages leads
to some biological effects, such as changes in message
transmission, changes in gene expression, mutation, and
cell death [48]. Cells quickly respond to a series of biologi-
cal responses, such as cell cycle arrest, gene transcription,
oxidation imbalance, and regeneration. Most likely, these
initial events will determine the fate of the cell, whether
the cell will undergo necrosis, senescence, or apoptosis,

April 2022. Vol 28. Issue 2

or survive and multiply [49]. The level of oxidative stress
is very important in regulating the process of apoptosis.
The increase in oxidative stress levels in cancer patients
is related to the course of the disease, tissue damage, the
use of anticancer drugs, and chemo-radiotherapy courses
[16]. Some chemotherapy drugs lead to an excessive in-
crease in the level of oxidative stress in tissues, as a result
of which healthy tissues are also damaged [50]. It seems
that the most important cause of doxorubicin poisoning in
the liver and heart tissue is damage caused by free radicals
[51]. In other words, treatment with doxorubicin leads to
excessive production of free radicals inside the cell and
thus causes oxidative stress, which damages the cell by
disrupting the balance of oxidants and antioxidants [30].
Hosseini et al. confirmed the negative effects of doxorubi-
cin, such as oxidative stress and tissue damage created in
the liver and heart, which were revealed by the imbalance
of antioxidant levels and stress proteins in both tissues
[52]. Doxorubicin injection leads to a significant increase
in MDA levels and a decrease in the activity of anti-
oxidants in different tissues [17]. Hashemi also showed
that the MDA index increased in the group treated with
doxorubicin [53]. In this regard, Ashrafi et al. showed that
DOX induction caused a significant increase in MDA and
NO and a significant decrease in SOD activity in the heart
and liver tissues [54].

In the present study, an increase in the amount of MDA
was observed in HeLa cancer cells and normal fibroblasts
treated with doxorubicin compared to the control. The
amount of MDA in cancer and normal cell lines that were
affected by Naja naja oxiana snake venom also increased,
and this increase in MDA was more visible in cancer cells.

Fakhri et al. showed that Naja naja oxiana snake venom
increased the level of ROS in the colon cancer cell line,
but it was not observed in healthy cell lines [55]. Ibrahim
et al. also stated that Naja naja oxiana snake venom is a
strong inducer of apoptosis through the oxidative stress
cycle in HepG2, MCF7, and DU145 cancer cell lines,
which has minimal effects on normal cells [56]. Seydi et
al. showed that Naja naja oxiana snake venom increased
the level of ROS and caused apoptosis [57]. Angji et al.
found that the level of lactate dehydrogenase (LDH) en-
zyme, which is related to the oxidative cycle, increased
after snake venom injection, but this increase was not sta-
tistically significant [26].

The results of our research, in line with the results of
other studies, confirm the possible anticancer effect of
Naja naja oxiana snake venom compared to doxorubicin
on the HeLa cancer cell line. Therefore, it can be said that
this type of treatment can be useful in inhibiting cancer

ZafariJ, et al. The Effect of Snake Venom (Naja naja oxiana) on Proliferation Rate of cancer Cells. Intern Med Today. 2022; 28(2):140-159
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cells. This method can be used in the treatment of can-
cer by conducting more extensive research and additional
studies on multiple cancer cell lines and also compared to
other common chemotherapy drugs, such as cyclophos-
phamide.

Conclusion

Compared to the common drug doxorubicin, Naja naja
oxiana snake venom has the highest inhibitory effect on the
cancer cell line and the least effect on the normal cell line.
By increasing the concentration and duration of treatment
of cancer cells with snake venom, the proliferation rate in
cells decreases, and the concentration of MDA increases.

Ethical Considerations

This research was approved by the ethics committee of
the Islamic Azad University, Flavarjan Branch, (IR IAU.
FALA.REC.1398.301).

This article is taken from the research project of Islamic
Azad University, Falawarjan Branch, with project code
301/28367.

Statistical analysis: Jaber Zafari; Research: Fatemeh
Javani Jouni; Statistical analysis and writing the first ver-
sion: Elaha Shams; Final review and approval: Ali Asghar
Rostagari.

All authors declared no conflict of interest.

The authors of this article thank all the officials who
helped us in this research.

ZafariJ, et al. The Effect of Snake Venom (Naja naja oxiana) on Proliferation Rate of cancer Cells. Intern Med Today. 2022; 28(2):140-159



http://imtj.gmu.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
https://falavarjan.iau.ir/fa
https://falavarjan.iau.ir/fa
https://falavarjan.iau.ir/fa

This Page Intentionally Left Blank



L

Y ol YA 0,90 VF) L

‘ s.m.b" 95 Al
b S0 5k 1555 3 3 Bl 25 126 o s 1
26y ol Jo® 0 T uad )l 0 T dgr Sy dabld 0 M (g)ils pl>

Oyl ey e sadunl 3T olKitils eyl a5 (K5 pole dlg o a9l pole 0uSiiils ¢ quslishig s g ulidh s 09,5 )
Ol Ol et daaed (S pgle oKty o Sdjpgle 0 55 oS lindons 55 po ¥

Ol 0o 5 e ool S3T slRths ¢l 25 (Kibs pale Ay el o0SLaS ¢ Kby swidigo 09,5 Y

S vl oy g a5 K e oo ¥

e g5l o5 280 508 Ay s sl 35l I3l g ol st 00,5

Use your device to scan

deadthe rideonine (@ {ETITT) Zafari J, Javani Jouni F, Shams E, Rastegari AA. The Effect of Snake Venom (Naja Naja Oxiana) on Proliferation Rate
of cancer Cells (Persian)]. Internal Medicine Today". 2022; 28(2):140-159. https://doi.org/10.32598/Intern Med Today.28.2.2387.2

https://doi.org/10.32598/Intern Med Today.28.2.2387.2

.ﬁ ESZ : Voo sl o

' Voo ol 1V sy 5
nyon St 6305 o olayd sl 55 oy 3L ol oz syl 1 Spo ol Jobe ) oy ST BT | gy W s
Selg8 (sl I Coalnlis w00 (239 (il (g 9 (st SIH1 Al o oy 50 gl (Slag o 3 (S rsigyguSes

o o yefl5 gua 50 3y Sl dalllne 5 dole] llgz pyons iile e S 55 (5,52 B o3l e o s (slig o
s alas Glbyus Jsbos 03 5 wslligoisglle CBE (f5e g 50255 B3 g2 rmentngnS 99 S0 L dumalie 10 U812 Ll
4 plandl Canidlag 3 (sl Jglos 93U sl
oS aSaa e s 3 )er e ) 1)) cilin SlACIE B yna 3 Cadliesd (snaso 5 b ol ol cslaos, EETIFETE
3 5 s 3 S50 il b 255 5.0238,5 15 el A Y ke 4 (iS50 53,0 3 o Gl
350y Sl ) 4 s SPSS 585 s Lnosls s (5 5eS'5l atlTe 0 gl e yitenT s il 3 sy

Oles 9 (Rl ool 12355 £ 50 comunin S 90 9 Jlo mas b Lo gloj g Cal (Bal8 L dadige (LS gl o jlguls’
Mo gl ok 03, 1 asalligopglle clile (2al¥l 5 iS5 g5 (S (uyider e G wllgogglle b s
i sanlie ol PA Cutnt o o il 53 50n 00 il bost o b sty S g

ladshe 5 5236 Jolao LMl Gl sk 03, 32 (k25 1B (FOS foo Bl rmrinypuSgo b dilie o Jlo o [IEEERE. 2SS STl
S Caudlygpsd Jloyi asulgocslle
PP -
1 gt 0 anns 93

&) sl e 35

<950 9 ok souidipns 09,5 ¢ siums 5 pole 0uSEINS ¢yl 108 Aty ¢ ool 8T olKutils ¢ ylgucl 5 LS
FAA (FV) YYFY TS o als
aa.rastegari@iau.ac.ir :asbib |,



http://imtj.gmu.ac.ir/index.php?slc_lang=fa&sid=1
http://orcid.org/0000-0003-3604-4243
http://orcid.org/0000-0003-0952-038X
http://orcid.org/0000-0002-2544-0761
http://orcid.org/0000-0002-4483-6016
https://hms.gmu.ac.ir/en
https://doi.org/10.32598/hms.28.2.2387.2

/}/gf ‘).‘)

P gl Elgil lg5 o0 bl y5 (5 )keas b 3l 5l 0394
3 90,08 (ol Copsls Jle 4235 [V V] 0,5 dgs (yuuSTy g
S P05 ¢ 5995 il b a9 Jald (Slacgacna
5 oolinilis goaiiSinio dlgad e gigodd S o gt
NSNS TRENEYIS YIS TR NS
) Tz e sl (slaye; pled (e o4 ol 0s
b ywas 1 Sly ) Son g J asllas [YY VY] o)l
LVV] ol (oo sl slos 12255 9 0 52 slo ilisro pgons
90 9 Gy layd Sl 625 Sl 25 5 LiSen  callS
Y] S ool

el (535 30 Sl 0 (525" o 5l (5153 TULST Lrbs r
A iy ¢ Elapidea oolgls 4y aisve 4igS oy
5 S s S 9)95 St o ) [VO] 20 b
sbo o 3 oalalsl I S 939,595 [VF] Codd S giga0,8
Sleyd Sl daz il [YY] 08 9001 sloul el wilgs o
(Slopdsond slag)ls oy 5 (o> Bl e 9 525
972 o (il (Gllopsd Sl dineso slaalllae plox]
1S Lo o S gy 2 B b pol> dalllas. s oo ylaiay
Olee 9 735 €55 2 mmn )5 90 S0y b dunnlie o 3
) oo o 6105 5l sl oo 0] sy
el 0 plo] Caasdlyg o sl Sl 5 (Sl

W g, 9 dlge

s o s sl 53,115 g, ol plasos

v b St 57l sl oo 5% i o
P x> A (ol Lo 4 (Jsko YxV o) ol 5sly
o gl B Ml silgun Jue (g0 0050V ¢ 9"l (i
Vo 5ol i pyw oy A ol Laome o ool
Lulpd 5o b Jolu auidls )18 aluSgdlgu Joto 69 a0
Vo 6o iz oy SOMEM) ctS dasee jo s il
0oy V1 kot Sy (5 g rasliy gy 3o o
A 00l St Az )0 Y (slod 10 suo 0 VM anlegty il
a0 YV sl 5 CO, 0o yo O l5s) H95lieSSl Jo1s unn
L ol sloylas (agss oyl jo .o ools )3 (o5 gulw

3. Naja Naja Oxiana
4. Hela
5. Hela, ATCC number: CCL-2

6. HFF, NCBI code: C163
7. Fetal Bovine Serum (FBS)

8. Dimethyl sulfoxide (DMSO)

9. Dulbecco’s Modified Eagle’s Medium
10. Penicillin

11. Streptomycin
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1. Doxorubicin
2. Malondialdehyde (MDA)
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13. Proliferation Rate
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14. Naja kaouthia

15. Reactive Oxidative Species (Ros)
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16. Lactate Dehydrogenase (LDH)
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