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Abstract

Background: Skin cancer is the most common cancer and very high risk of metastasis of cancer. In recent
years, proteins derived from natural sources such as poison animals are considered toxic. The aim of this
study was purified Iranian cobra venom using chromatography & fractions obtained by examining toxicity
and anti-tumor effect on skin cancer cell line.

Materials and methods: B16F10 melanoma cells in RPMI 1640 medium with 10% FBS were cultured.
Iranian cobra venom gel filtration chromatography and ion exchange was purified. Molecular weight
fractions were analyzed by SDS-PAGE. The effect of anti-adhesion and cytotoxicity of the active fractions
using trypan blue staining and MTT was measured on B16F10 cells were cultured and data were analyzed
using student t-test.

Results: Six fractions obtained of gel filtration chromatography. The isolated fractions were evaluated anti-
adhesion effect and fraction F3 for further purification by ion exchange chromatography was nominated and
4 fractions were separated. The fraction with a molecular weight of about 47 kDa (F2) was nominated.
Totally toxicity was calculated as 49% and 8% on skin cancer cell line and HEK-293, respectively (P< 0.05).
Conclusion: In this study, cytotoxic effect on skin cancer cells BI6F10 showed that Iranian cobra venom
have a protein with highly valued medicinal properties and could be an option for future research against
skin cancer.

Keywords: Iranian Cobra snake, Chromatography, Skin cancer, MTT assay.

Cited as: Farajpoor Moghadam H, Shahbazzadeh D, Mirzaei R Evaluation of cytotoxicity of isolated fractions from the venom of
Iranian cobra snake on skin cancer cell line, B16F10. Medical Science Journal of Islamic Azad University, Tehran Medical Branch
2023; 33(2): 143-150.

Correspondence to: Roya Mirzaei

Tel: +982122640051

E-mail: r.mirzaei@student.iautmu.ac.ir
ORCID ID: 0000-0003-2059-0282

Received: 10 Oct 2022; Accepted: 8 Jan 2023


http://dx.doi.org/10.61186/iau.33.2.143
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.2.4.8
http://tmuj.iautmu.ac.ir/article-1-1627-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.10235922.1402.33.2.4.8 ]

[ DOI: 10.61186/iau.33.2.143 ]

Sl S35 5o 5 ot Sl 1 i soShuolol3T olSitils Kby pole aloxa VFF

okl QI}T oliils (S pole aloxo Original
VO BATY Sl ATV ol oV o )leds YV 0,90 Article

Naja 1yl 55 slo 05 31 Juolo (S iisT )9 Job Capons 15T icrins
BVSFYe (logido) Cawgy oylb w Jolw 05y wNaAja oxiana

FT Sy bgy Fools 3l ;9¥s Jonie yo1 7,8 Ao

Ol <l 5 oDl 5T ol8ils ¢35 (S ol ecs3logls 0aStils ¢ lidh o 5 (53955 Loyl8 09,5« ulid s ) Wi

et (55955 Dlandizg 3 e (5395iSTsm 09,5 ¢ layd slo JsSlgase 5 pois olfitolesl (OLetild) (gl oo (paass (5SS
olnl ol lnl Hemly

Ol 08 oD ST oSl 05 (S sl e 3husg o aaS2dls (gl s 5 (S35l Lol 055 o ol s (g lsg | (s (575

Ol Ol Ol syl siiandl ((S55)5iS g Do 35 50 (S35 09,5 Slayd sl Jssose 5 g oKtylesT

oSy

Ol )l o rloasd LS lo a amgi b ool Vb jlislio oz b Sl yes loil il 51 5 sy Gl 100 g ddislus

9 gfg/)'fﬁ"["};u“’}) 4.:@/).:/(;),&/)[4)@) M‘Mw/dw e ol Py uwlé.o)/djéw)a L-J/’Lﬁ’})b
Qg Cewyy u[bﬂd}.{w odjj_.'ué.ab L;[b (_)‘“"//)51_54%)"" M)J/

Sy W Tl x5 e o5 Al 00l cuiS Fetal Bovin Serum /) + b RPMI Lo ;0B VA )+ Jolo 00, (owyy (29
5 Sz 45 0,5 o) SDSPAGE g, b 5518 (Ssso (g - (el Ty pdusnd 5 Gl il 5 (5 5log, S
A plilstudent t-test g, jlooliil b sylol 1T g (555 o JIWIMTT g 6l Lo 5 (5wl Ky g, b Sl 5T)8 ol Covonn
e FV 518 5 4 e ] Skt o 315 3 il 5 555715, ool (5T5 s alllae ) 5o maidly
o 3 s Sl PV KD gt 35 b FY ST 5 b ilalin ST F 5 walS’ iy o (953l b el
iy cHEKYN Jloy slo Jfolw o B VA ) 2) Jolo (59, 5 A AT MIT Coss Sy o8 i5T,8 laie 4 | Sl
Sl P b)) g S ! S e ) 45 O GLAT B ) ¢ 03 sl ol o (Splo oo )T (6 yoS dma
MIT e gy Gl 5535105, el 5o 505 5 5

gl 50 (Y 20 oo eSS 1) oy glgl 8 lae 51 aa o PPRER
Gl 00 0050 A YV e e v 0 pade YOV Lo jo o=
3 S Legde (0 F) Cowl oals ;A0 v Syedr e g
cewsdle )3 eid il )0 a5 ol Siwgy me o Sl 9058
gy S die 50 Cewl (Soe b j5095 (il 058 o0 Sl

Sy Soy aY 5 goleyd Ol Jold gy Gl s
¥ J.S‘J._> @L.Q} )5_10 a rzs_:){.a QLb)_M (Y ) S o0

e 5 3lals saSBls (ol s S5 SUB 50T 05,5 (O s ki g5 3]

0 L’ 9 0 QL’U‘ L)’>L e o L5">L’ 9 TVJL“’ J"’ls )5‘b @ e by oDl 3T (S ke oSl (s
. . . . (email: r.mirzaei@student.iautmu.ac.ir)

e Logde .ans Sl 1y 0e s L SO ans;] -
09 ¥ e OT J S ORCID ID: 0000-0003-2059-0282
c L. . . . . . VNS e S35 b
oo)_f OL?U‘ =9 QLQ».} Lo )..) w‘ u.i.o.mwy =Ly

VEVN A e pdy g6


http://dx.doi.org/10.61186/iau.33.2.143
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.2.4.8
http://tmuj.iautmu.ac.ir/article-1-1627-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.10235922.1402.33.2.4.8 ]

[ DOI: 10.61186/iau.33.2.143 ]

VPO [ o)) ed g pudie j9y 758 @02

VEo¥ liwal @ ¥ ojlods @ FY 00

00 Sl 655 oo o0lgils 15 o baJsSUse oyl S52s
ol ol Gl ool 3 as 5,8 o g Ol 1Y
2y A Gl 5o by wo el lsie

Legy 9 olge

Naja naja Sl (6,5 Jlo ool 0385 o5 aSiuly axgi Ly
gt gyl slmod sl 8 5 o555 ol isle;l 45 ((Oxiana)
723 WHO plojlw aoogi 3l » milking by, 4 gy
Sl oBzalol yo 35250 (psg) ol 25 3l oy s (55
QO0) 203 oolawl iolesl sl

o ko ¥ 5 55 e o5 o5 oo Vo o
5ai J> (PH:A) Y+ Mm (Lo MERK ) ol psigsl
aa F il LS S5 B gz 4 elol> Jobne
29> Je 50 59 s s g (VW0 + g ad3s0)
39 L Sl g 3l Jolie it & (55 ol
05 9 00ls g Voo (e ¥ Sl poigal Bl oo
Joa—e- GE &8, &) FPLC o—wo 4 5,5 5 ool
Sephacryl V#/F+ s Slaw oolawl 5,90 (ygiws .0l (AKTAT0
e Sl £ Jgb) (5 56! GE &S ) HR- HiPrep S =Y« «
o) ez e b ,55es S 5, Gt ) 58 5
39 el S e o5 slo (281,80 plogl agds o )
2305 (550 ez (S Djp0 4 g gl YAS zse Jobo
J5 85 5as S Sl ol s 4y sl (o251 s L
CS 58) =S 8 olRiws )3 gelielided Joe 5 (ogel i3
285 &,90 (Loll Christ

2 Ladtiond 10 09250 (retlgn Jlake g layaST 3 ke o
SLeeS) BCA (ogare oS jloslital b s BCA (g, (ol
Ol Lo lapiSTs 0085 (605 o5l (s> oS Intronbio
oSl b oS Joall s ol 2 g 2ol (33, i35 e
V7 Chg Son slaSaly (19,0 5 oud bglie oS 13 99250
S8 aado Ve o az oYY bl jo s s, ails>
Fogili OFY zao Jsb ;o ladiges 51 S5 ;0 i sae b ool
(OF) s oalgs

ol oel o 4 sloyiSTE S5 09gamte (pesti jglate 4
a8 O-Y ey Sae 40 g 00 bglsee diged 8L L 1 ladiges
by bl 2 asal STy J5 50 g 00l ks 8 )l
il oolal (g sldiges (V) o 989 58! oY
GO Sb oiws Sal> 12 10 6,595,500 Ve oo 4y 00l

Y Soce do yel (o Yo o 50 g 00 3,55 (Bio-Rad)

955 8 Sleyogin by «S3glam by (Sloys cond
5 Obey Sl pleens Jalse 5151 9331 59, oolisial (V)
@l 0 g wad (Sl B)lse b S8t S
ol D90 S ddoren ol pls o)l oy sl o
=l gy slogyls 5 (Sl lag s arwss sl
ot 5l Sy 3l g2y il B oo JBas by S
o ol 0 Jalge anlllas (b b Jolge axwgi sl
65L’> )LA (ot (/\) Sl ‘r’.u.lo GLA )l o».\_o] S
(9> 03aS oldsil (Stdgiig (S 939,95 (sl ,guS
3 oSt ansl sial dojladg el ol oS o jlilaws
S8 adlhs 550 1, il Ol (o0 a5 05l (o0 500 slan 3]
F9-Nge a5 ol Disintegrin gol> o jlo sax ;05 .0l
45 axiws ol la (S g )8 LS (JsSse 039 L
30 e g 0 (g3lwlas Viperidae  slo )l pgig 5l lacl
g drwg gl ol olwlil i la )l Ko slaoslgls
ool wl Loy Kl o 5l ol s leyo (slog,lo b iy
g sl an Jlasl U oy Kol s () 058 o0
Lol ©zlpe 5 o8 2 5l ol e Slb s sl S5l
araly g yae jlalio 0s Jole Sy lsie a5 0,5 555k
o 3 age slo 855 555 o o 132l Jsbo e S
23T ok Coam 536 0ls J18 sy )90 |y 52
QUD)_M 6[2le»4 K9y » 03 UAJL> )‘M‘ M‘ w]—L
aS Gl oad onalie aslass ) 1,8 )y 0550 cone
VY Olie dm ) Lo b Slass ) (o) 2 990 Sl 0
S Coan Sl Lo 5 Y,5.(VY) wilosls ials oo e
3,80 4 S b slo Jolw (59, |, Bothrops moojeni L
9 b.l}Lw sj)_«c g0 0 C‘)M‘ S Qools )‘)5 r
Jlo 50.007) ol asdllas 5y50 00, ;0 Jsbo slae o S)L
0ds gzl il 5 K] o 50 31 il en g Lawg) Y10
s 5o 00,8 solaiwl sasallig) leys sly Lo pois 5l
Garb 3l slbio w T8 5l bl glaaiz 5l (S alol>
dnwgs gl Gl 030l (aig ool 0 e S5z
9 )QL_g (\\u) Sl od_x.oﬂ)sj quJ_..o uL_A)O L;‘)" oole U‘J‘
sladsbe 03, 55,1, ke poiy 5 gagins Culled il lSen
oudline .aols )‘)_5 axdllao Sy90 QLM 9 g_)LM.:jj.: GUG)...:
ol g 50 blie (2l g gl Gl Rl b o
(\f) J._JJ.J}A L_.Qqu)_w )‘ (=9 o):..uf QLQ)O ) > ("5“'3


http://dx.doi.org/10.61186/iau.33.2.143
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.2.4.8
http://tmuj.iautmu.ac.ir/article-1-1627-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.10235922.1402.33.2.4.8 ]

[ DOI: 10.61186/iau.33.2.143 ]

Slrl 65 sl ) S Ol 51 Glowiow

ool ity iy pole alowo /15

MTT 55 9,5 Jsloee (bg) cnl 5 el Jlginl o) slo sl
o 9955 o lileygd Sy i sl Jlw S 4
o) Yol jo 1) Lyl g5 e DMSO o s J>

VN 8ls B ot g (oy 2 )5
YAY 0o, anl i g BYFFV -« 00) Logdle gl s (sl Jolows

Lo Jokos oy 5l a iy (2S5 g o0ls S SLodld .0 HEK
o 900 los S 5| Tripsin-EDTA oS 4
ol sy Job o ¥ ol et 5 35k s
Slsie 4 05,5 Sy craizpan 5 0 Jitio gl 45 Colys S
e Lo sl ezl Olisabsl 5l an s 57 et 7S
NA Ll LaasT s ) calisee slacdale wolig So oS
o a0 5 adlal w0y 5 slaSal> 5l S e 4 (ug/pl)
Fogls OV zow Job ;o ladigel Cix el YT loy Do
D08 oS (LS el BioTek oS i Epoch olSiws ) lawgs
Aoy g ad ploml ) SOY wouils asTs sl cdale o ol
FPREPECY SIS PRI R PO SRNICI

VY TY) 285 &g dnslons ) Jo0 8

(0D eos s gl — 0D xaL,)

wbleSuns s = 1L 0D =5 — 0D Sal, x 100
LB S8 ey 090 |y Gl 0o S8 Sdsem (LY o
Sl San a ol 503 JslS gennibinges SV Gl
L 0% nm zse Job s HuslSsen (ol ST (lje 5 00538
gy 4 FYtS13 51 (uglul) < NA L8 508, S )

05 eolal 1) il A5 ol 9500 50 Jlgie 55l 35,
223 3 RBC 5 ol Jloyi: (e S

ao,0 98 RBC g uw,s S -X Voo gulycaie J s
9h 0 e jelgen w03 5 Je bl eslitul L

[ (48ges 6598 @i —(hie J5US (6,99 ©32) =5gen Sy
Ve X (Cude J5BS 6)9 wdam e 58S (6,8 20)
&obel g,

531 5 31 oolitad Ly )Lno Bl ol Sk ol s
) Laosls (s,Lal Jalos gz ot 3,155 SPSS 156 Lol

P <[+ ) o ooliiul student t-test yg0;]

aisly
e o5 S e Yoo Gal il J5 (B Sgleg S

el oo oals Hlas (V JSK8) o Slpl 65
Gon 5iS1E 0 JeSdee 39 eetd g 558858 ol
Slypoas a8 5 15 4y o lailiwl g g 0ads s

el S5, Ly 5 55meal S g8 555089, el
285 &0 RYD:

18 o5 e ) ety ol sl el il
5 (AKTA V- Joo— GE 5 ,5) FPLC oliws 4y ¥ o,les
cm g\ e om:,had g Job— I 0l GE &5 ) Mono Q (g
(Iml/min o\ > e pu) 0B Gy, 5 (V/F

oS olaingm add Ao )3 S s STl S o
3 o g 0ad s Gyl anil eats sl (g i
cbale cod leslaul b deynsig 3l aiws ) JolS 29,5
Fe o, pHr Y L ¥Weo V U yas 5INaCl (Sas Lol )3)
b o 5l ol O (53 2 e SloGg el
= 5 yogls YA oo Jobo yo LapyiS18 Cde ol
(ST 5l maley Sad jedate Ay e A S ol wix
Y kDa L (Milli pore ) ;JLss SILS dlg) lawgs ladiges 5dbos
A 058 (598 0aul 00l 55 yhg, A e g plasil cut off
d.:L]a.o BCA 9‘.5 )l ool L: O=S9, )‘A.a.o 6}'5 o)b.:‘ o)l.!jo
oSl 5 5 55935550 5 8y ol o 3 s,
= (SDS- PAGE) ligas Juawdgd moous jgua> 10 7Y el
A plosl oY g, el

Logdle (sl oo s slos, (5045 5 28 gz
gl (Jols S I HEK YAY Lo Jolow g BYPFY
(Gibco) RPMINVFY- oo S la e jo g ags o)l jeily
- LY mM Q- pg/ml) pslogy susl = Vo« Uml
30 94z 0 YV, gLeSil )0 by Johu b ools S yualsolS
VA w5 o5 LQJT RAY

Bl g augn 8l Fgileg S 5l odel s a4 (slaiST S
@or BYPEYe 03, e Joho (9, Stz 0o 008
Seal> o an Jobow YXV-T slaws jebaie ol gl s S
55 55 S 0, 5 0 S 4l 3 Sy Sin
FSS e an ugul) NA LF sl aS18 e sladas S
SO by @ae b jlas s § aslal cad 098 o Sal>
od..u_.w.> L;L.QJ&J_M 9 (AW W‘O).a &9 le?m Sl 99 6”
L sy ol slodsho rimon 5 Colyo Son S 4y 00
4 g3 (o g (o Bled b a3 S (o5 AL
250 8 QU MTT cs Sz ige (piS1,8 i i oyl
S5y Gy am aails (- aS18 e S gigin Sl vy
d:)j) L)—’l uul_w‘ (Y’ ) A lal}u‘ MTT )‘ oolawl L: (T
ot S ginn 53000 S S 3] b


http://dx.doi.org/10.61186/iau.33.2.143
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.2.4.8
http://tmuj.iautmu.ac.ir/article-1-1627-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.10235922.1402.33.2.4.8 ]

[ DOI: 10.61186/iau.33.2.143 ]

VPV o) on g pado jo2 70 a0

VoY bl @ ¥ oo ® Y'Y 0,90

OeBon S o &5 BiS (pl S 4 a2y L
BUNEY =1 S UL JU R PVIUIN CE 0] BRI
“eSen oos LIS S 4 eenl il 5 (SIS s3kes S
Ogdllogls T (Ve o (JsSse (g b b olo
SIS Pleg,S alews 4 san LadsS 5 silulr cux
VEFY oo, Legdle olbps slashe Sonss cools
Mono Q ygiw 35 2 (S oss Bl $key S <ux> B
OAST Gl 51 g See YO Al pe opl )0 45 0l 00y
WAL BF O 400 peFan 0 e ) ol S
FE O UD) s SSglesS Gl Sl Jelb s

Wlodalie
Sr oS SlSPls,S 5l Sas 1518 JoSse 059
sLS Y 590> ,5 SDS-PAGE 5,585,250l 5l salicusl |

sagn B Sglg S5l Jol> F Y2513 SDS-PAGE ¥ S
¥

Swd 4 gla paSlE (Saes wb Jl ) @l
sdel (O US2) j5 Fs s SSgles,S 5l el

ol
ool Caws 4 F Y 2818 31 bl 51 Jol> slaasl
b5 Gl gl ,s s s 55sileg,S Sl
-Jsle s HEK- YAY Jloys Jsbo s5, »» (ug/ul) +/\A
Sl (8 USE) o BVFFY+ oo, gl olb e ol

(Y JS8) ,o SDS-PAGE (55, » (Js¥se (9 et

el ool oole ylas

N 26inm
] F4
¥ i
I column :Sephacryl $-200
il F3 Fs5 Flow rate - im¥min
7%/ Y Elution buffer : Ammonium acetate
L I 1\ 20mM (PH:8.0)
\J" “,‘
/ 50%,
1 / \
1204 F2 / \ F6
4 Y 5%
03 5%

T T T T T T mn

2 oW M M W W W W W M N
N 5 Ty O B AL IR S
b (559 ar 5 oamline (25158 Slnl (55 Jlo 05 (yssl it

1 z 5 4 5 6 crude Ladder
kDa

=170
=130

Jol> slacrasls g Slnl x5 Jle g 505 55 Geend ¥ S50
L SDS-PAGE (g, & o) Gselydd J5 S5 95kes,s )
TAY ol Jo,ST L J5 5l eolasl

e (N1 240rm
Sample: Fracfon 3 of PLC

1 Colmn : Mona Q {ricn Exchangs )
Flowrate : 1ml/ min

1814 10% Elion uffr: TrigH01 20 mil (PH 74
MNeCltM

14 FowThough

“

LG ’\ HRRB K

al || % % 16% 12%
s |

Ak LA L R LR R U R U T M

P % o4 % @ K B ® M M

SSeleg,S Log, b oodwl cuns 4 slaaSts Y Sl
(Moo Q (52) siss s


http://dx.doi.org/10.61186/iau.33.2.143
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.2.4.8
http://tmuj.iautmu.ac.ir/article-1-1627-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.10235922.1402.33.2.4.8 ]

[ DOI: 10.61186/iau.33.2.143 ]

Slrl 6 sl p2) S Ol 51 Glowiw

ool oLl iy pole alo [VFA

OD oSl @ azg Lys Sidgen codlad pw)p )0

ol Galey] o5 slackile ples b i JyuS
it oanlie Sitdsen colles 4sS gn ol ol

0'0,

DB RS o S5 i il sla s 3
IS seml 5 Spe b wig Sl il Jol o
4 Gl sladshe D2le o i (Shy
Sl s g a8l ST oz 5l g 00l bl gblie
g olbye g riple (VF) Webie o eey
Sl o 55 eabee ¥ 1Y JBlas a5 el agidloyd
Sloyd sowd ol (Blse (YO YF) wigh o Mo ]
9y ol b 25T Lo 85 g ouds llew ol s
WS (oo Jsd g3gue gy 5l G g s b Gleye
Onfdoe (BN 4 i 9ge W) 5l Olilen (Sulo)b
Ay L: el 00l So > qu),w Qo dbﬁjlo Ay S
Shaslie g sl alezr 5l by Jsse glapemilse
5O D Eayd i CB0 b oale) opl jo Sliasd lsasee
o S5 )yt Sl 3 5305 e 2 Jls
(o U‘)Lbl} ) )| od.a—‘ Cowd & ‘;Uo)w W) (o )...Cﬁ
hlo byle 125 10 Saz g0 sloip K] s (YY) sns
Wed e Rl A e oz @Y
b b 4 &5 attea sy sladsSse lagn Kinl
S5 5y 308 sy o e sl ok s 5
@l slis o Glgie |y ladsSse cnl wies L]
sl plo s Julisail ladshe omsise dafdssos
3 S Sl 3le sladske 55 2 o) e 28l
55 ol bplb s § an 5 il e sla o
@ Jobo 15wl Gl bul ©jge 4 o S
St 3l g 039 S 25 (Fhg s Wi oo (b f &5
G .(YATA) S & zlge Blibl sblie 4y 5 oo la 04>
oolgil> 25 ,o Disintegrin sle Jsgo 09>g L3I Lo
o SR SG Gl S G (nl oS sleyle
S (TA) 0 6,8 Gan il s s Zepols | sl
b o sladllas gy e s S
oo 50 s5uel S aig, w9 Agkistrodonacutus
e 2slbe Sy Jo LBl 4 g wisls ploxil o> ailao
p) Wl by gladsle » jsnsl Wl s, » L
Jbe i Jokew loslawl pae Jdo a0 Jb> pl b asdl, caws

oy sladske 69, » FY aS13 a5 ol e (0
Jby slese @ cas BYPFY: oo, Lgde
Sloghls e/fY pgul clle s (HEK-YAY)

D91 (5 fdan (S gl

L My
1
1Y)
1 I ”
x 10 I
e 7
S8 !

iR

[ |2

1 Cationic flow throuh

6 3 15 0B 03 o MM

ol (S 05 2515 (n Fssd DLl g (om0 B S5
wo iy F Y pu818 Sa paes GBSl ,S
Ot ¥ iS85 0 ) o Y slapniSTE 4y bgyse (S
Sloass #51,l MeantSD & g0 45 polie wols lis og5 5l 1, 5

(p=+/-0)

A 60

3 49

j‘ 50

:15 40 B S 6 da ) dulie

2 o8 A

30

20

10

B16F10 HEK-293
U'SJL“ TR LY)

Cad 5o FY uS13 Jolo Coons do)o auglin & JSSh
HEK- YaY sals Jj.Lw 9 wy ‘:Ua).u Jj.Lw 00, MTT
(p<-1+0) .wloads &3l MeantSD & 50 45 polie . gludl


http://dx.doi.org/10.61186/iau.33.2.143
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.2.4.8
http://tmuj.iautmu.ac.ir/article-1-1627-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.10235922.1402.33.2.4.8 ]

[ DOI: 10.61186/iau.33.2.143 ]

VR o5 g podlo 91 @58 o

VEo¥ liwal @ ¥ ojlods @ FY 00

S ol olas Slal x5 Sl 25 sy 2 b adllas s
s e SplsS S ead s slagasls
S35 2 ok S Jl D90 4 Gl e ws Sl Gl
S Jo 3o ad BAFFY e 05, Camgy oy slo sl
o S0 B sl sesdbs e Jloy slaslo
Sl oy p 4 GlFs @S Gl @ 2 b g Cel (Jol
g Saa pasl Gl Jels oS e ey Slbpeas
S Invivo al> e o i asdlas sl g gw)pm Guioren
PBAFEY ooy Sy sk s5) » Slem Joe

S g0 Slgidiy Babod (il delol

@‘o)bés s & oo

ssbie a4 Sliddes opl l pel> Glazmt Glgioes wals
Oldllae plil gz LSS Gledlbl a4 oL cuss
Farr Jle o (Fe) oyl s 4 SOeletle 8
pg 3l ol cpid B w4 (il San 9 OnsZakraui
oS silbyw sl el (59, Marcroviperalebetina Lo
o Ol g B,y invitro ¢ invivo O hee 4 Sl
ot (=P & o s WS esslie plie @S
Gymal SWls Jshe uo)s 0F Sy sl conl (S
s LSV laJsho o (Jsho &p2les 5 (St (2alS
PRRE e P PYSUOS LS SR S DRNEE SV
Sl VPl o K stagh 5o (V) WS s
Slo o 3l oozl 5l Tzabeanin i1 il S 9 Vg gles

slJsls (g5, 1, (C.simustzabean) ale slewl 555
Asle 13wy 0590 ABTA4; 5 AYVOLgd. lb,w
oaslie glaba>do LB S ggule S adlas cpl jo
S b (Sdiwz ab Sl 59 0 Tzabeanin .oz
Fge ok D2l jl Cumilos o Cudly (Jg ad axlse

(YY) oS s

eriils el L 5l ede] s 4 gl Jols allie oyl
)l (bt )5 4z 3 S8l s sl pade Ho g8 wse W
5l gl il oy el (bl o At o
SISl 4S5l oolisul 5 o35,y (sl s 4y oy
Ol =5 GLBT Gliz 5 el siidl oS tyles]
Sl plinl glesal; 5 Colos Cgzr 4 5,80 Sl

20,5 o Sloyud g

REFERENCES
1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA: A Cancer Journal for Clinicians
2018;68:394-424.

2.Henley SJ, Singh SD, King J, Wilson R, O’Neil ME, Ryerson AB. Invasive cancer incidence and survival—United
States, 2011. MMWR Morb Mortal Wkly Rep 2015;64:237.

3.Dubas LE, Ingraffea A. Nonmelanoma skin cancer. Facial Plast Surg Clin North Am 2013;21:43-53.
4.Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. A Cancer Journal for Clinicians 2019; 69:7-34.

S.Tabolacci C, Lentini A, Mattioli P, Provenzano B, Oliverio S, Carlomosti F, et al. Antitumor properties of aloe-
emodin and induction of transglutaminase 2 activity in B16—F10 melanoma cells. Life Sci 2010;87:316-24.

6.Esteva A, Kuprel B, Novoa RA, Ko J, Swetter SM, Blau HM, et al. Dermatologist-level classification of skin cancer
with deep neural networks. Nature 2017;542:115.

7.DeSantis CE, Lin CC, Mariotto AB, Siegel RL, Stein KD, Kramer JL, et al. Cancer treatment and survivorship
statistics, 2014. CA: A Cancer Journal for Clinicians 2014;64:252-71.

8.Institute of Medicine (US) and National Research Council (US) National Cancer Policy Board. Fulfilling the Potential
of Cancer Prevention and Early Detection. Curry SJ, Byers T, Hewitt M, editors. Washington (DC): National
Academies Press (US); 2003.

9.Simdes M, Sousa J, Pais A. Skin cancer and new treatment perspectives: A review. Cancer Lett 2015;357:8-42.

10.Vyas VK, Brahmbhatt K, Bhatt H, Parmar U. Therapeutic potential of snake venom in cancer therapy: current
perspectives. Asian Pac J Trop Biomed 2013;3:156-62.

11.Ahn MY, Lee BM, Kim YS. Characterization and cytotoxicity of L-amino acid oxidase from the venom of king
cobra (Ophiophagus hannah). Int J Biochem Cell Biol 1997;29:911-9.

12.Collares-Buzato CB, Le Sueur LdP, da Cruz-Hofling MA. Impairment of the cell-to-matrix adhesion and
cytotoxicity induced by Bothrops moojeni snake venom in cultured renal tubular epithelia. Toxicol Appl Pharmacol
2002;181:124-32.


http://dx.doi.org/10.61186/iau.33.2.143
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.2.4.8
http://tmuj.iautmu.ac.ir/article-1-1627-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-05-15 ]

[ DOR: 20.1001.1.10235922.1402.33.2.4.8 ]

[ DOI: 10.61186/iau.33.2.143 ]

Sl 6 5o ) oo i1 imine ool 3137 ol82ils Sy pale aloms /1A

13.Lucena S, Castro R, Lundin C, Hofstetter A, Alaniz A, Suntravat M, et al. Inhibition of pancreatic tumoral cells by
snake venom disintegrins. Toxicon 2015; 93: 136 -43.

14.Badr G, Al-Sadoon MK, Rabah DM. Therapeutic efficacy and molecular mechanisms of snake (Walterinnesia
aegyptia) venom-loaded silica nanoparticles in the treatment of breast cancer-and prostate cancer-bearing experimental
mouse models. Free Radic Biol Med 2013; 65:175-89.

15.Abubakar M, Sule M, Pateh U, Abdurahman E, Haruna A, Jahun B. In vitro snake venom detoxifying action of the
leaf extract of Guiera senegalensis. J Ethnopharmacol 2000;69:253-7.

16.Dubois M, Gilles KA, Hamilton JK, Rebers Pt, Smith F. Colorimetric method for determination of sugars and related
substances. Anal Chem 1956;28:350-6.

17.Laemmli UK. Cleavage of structural proteins during the assembly of the head of bacteriophage T4. Nature
1970;227:680.

18.Van Meerloo J, Kaspers GJ, Cloos J. Cell sensitivity assays: the MTT assay. In: Cree IA, Editor. Cancer Cell
Culture: Methods and Protocols. Humana Totowa, NJ: Springer; 2011. p. 237-45.

19.Cree IA. Cancer cell culture: methods and protocols. Humana Totowa, NJ: Springer; 2011.

20.Buch K, Peters T, Nawroth T, Singer M, Schmidberger H, Langguth P. Determination of cell survival after
irradiation via clonogenic assay versus multiple MTT Assay-A comparative study. Radiat Oncol 2012;7:1.

21.Mosmann T. Rapid colorimetric assay for cellular growth and survival: application to proliferation and cytotoxicity
assays. J Immunol Methods 1983;65:55-63.

22.Masters R. Animal cell culture, Cytotoxicity and viability assays. J Immunol Methods 2000; 71:202-3.

23.Shang Z-J, Li Z-B, Li J-R. In vitro effects of nitric oxide synthase inhibitor L-NAME on oral squamous cell
carcinoma: a preliminary study. Int J Oral Maxillofac Surg 2006;35:539-43.

24 Katzung BG. Basic and clinical pharmacology. New York: McGraw-Hill Education; 2017.

25.Rogers HW, Weinstock MA, Feldman SR, Coldiron BM. Incidence estimate of nonmelanoma skin cancer
(keratinocyte carcinomas) in the US population, 2012. JAMA Dermatol 2015;151:1081-6.

26.Leiter U, Garbe C. Epidemiology of melanoma and nonmelanoma skin cancer—the role of sunlight. Adv Exp Med
Biol. 2008;624:89-103.

27.Son DJ, Lee JW, Lee YH, Song HS, Lee CK, Hong JT. Therapeutic application of anti-arthritis, pain-releasing, and
anti-cancer effects of bee venom and its constituent compounds. Pharmacol Ther 2007;115:246-70.

28.Chessum N, Jones K, Pasqua E, Tucker M. Recent advances in cancer therapeutics. Prog Med Chem. 2015;54:1-63.

29.Thangam R, Gunasekaran P, Kaveri K, Sridevi G, Sundarraj S, Paulpandi M, et al. A novel disintegrin protein from
Naja naja venom induces cytotoxicity and apoptosis in human cancer cell lines in vitro. Process Biochemistry
2012;47:1243-9.

30.Torii S, Yamane K, Mashima T, Haga N, Yamamoto K, Fox JW, et al. Molecular cloning and functional analysis of
apoxin I, a snake venom-derived apoptosis-inducing factor with L-amino acid oxidase activity. Biochemistry
2000;39:3197-205.

31.Zakraoui O, Marcinkiewicz C, Aloui Z, Othman H, Grépin R, Haoues M, et al. Lebein, a snake venom disintegrin,
suppresses human colon cancer cells proliferation and tumor[Jinduced angiogenesis through cell cycle arrest, apoptosis
induction and inhibition of VEGF expression. Mol Carcinog 2017;56:18-35.

32.Saviola AJ, Burns PD, Mukherjee AK, Mackessy SP. The disintegrin tzabcanin inhibits adhesion and migration in
melanoma and lung cancer cells. Int J Biol Macromol 2016; 88:457-64.


http://dx.doi.org/10.61186/iau.33.2.143
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.2.4.8
http://tmuj.iautmu.ac.ir/article-1-1627-en.html
http://www.tcpdf.org

