[ Downloaded from ismj.bpums.ac.ir on 2025-11-03 ]

oy b aalilad

u.u_)lé cl}- &ﬁ—w’j om..b)}i

JG”:"}'I LS';L‘)J 6‘.’.3‘..\.@4 CJLAJ:'—J ‘}.{..:Ji r‘}lﬁ om‘b
(Y4) D) AD = Y i ¥ slad coms il Lo

Buthidae's a5 5 o i 51 45553 ,85 stz el 3l anglie

\Qg)jdﬁznrgwdw n\wﬁﬁ\ﬁ\)’jjﬁé ‘Yé)jﬂr_?) ‘*\;Uw)uﬁk«

() e pll il o255 (it s i 5,0
() dilasiy S5 g sl oK1 (858555 56 ligions 5,0

oS

ey
ol B 3 JalS A2 S 0800 A ol S 03 il ST (e g Sl (S Sy 93 50588 e
Rl S sie s sy S Sl (Slalin aalllae ) liiedy il g ooy BB Oles K 03 (B 8 iy (SSS G a3
3,8 oalizul S

S S bl yis G835 a5 s n Sl KB edal Consty Gl sl candllas ol 4o tla s, s ol
ol gilt 5l &S 5,5 o ie b Odontobuthus doriae 405 g7 s 55934 5 olew O yie 4 Gy xe Androctonus crassicauda /5,5
el 033 8 st S5 50 059 5 SO L sle s hm 93 55559, U5 dae 5 cdizs 03

@395 oyae S PH=PY-AO o5 gdomn 55 5 048l JSVF BT 51 208 (sladsy 135S ol S e 5| PH=£/Y= A/Y o3 gdoas 53 :laaily

A3 gilalda Ogdls JS OB (glady

3 S A 53 e sl b33 S 2l Ol s slacis a5 asbiulis Sl S slomyl w29y cnl b :6;4%:3
HB 5a5 0l b4 il s 585 g5 et 3 Jole OF 1l 4 s e 5 BB gl Ol o s jie a5 LML sla S
A aalllas

Gn93 55555550 (03 oS g2 e 15 lS O3

AT/ i 55000 —AQ/4/% dllde il 5o

b3 p e i S 0 ) e ol oKl g5 ¥
E-mail: rezaf235@yahoo.com


http://ismj.bpums.ac.ir/article-1-318-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-03 ]

AN Oleas /Y o ke r.A.aJ;L; Jl

g 9]9//\?

o2 Ol s il bl S s ey o0
b 55 S bsien o ol sl
0> i Sl pan a5 el ogline S0
S dm 3 pan 5 i BT S us
oS n kel doal g5 Pl Ul o
Sua glad o b Ll Jlail o a2 53 5 o
Q0 5IY) Col el (3158

Spbor poan g o5 b o S e ol )
AT SRl R I PRSI I T P
Olie =0 035 i Slads =¥ s L -V s
5 Jad =V adlae (glon 5 T —F Ol et 3l o
O pakae 3 i Jeee —A o jde 035 Ol
AOF) Ll e polae

ol wtle Cjisds VL ppe Ol 528
CAs 85 S sl @b e abesa
«Mesobothus  eupeus) o p sl osissie
«Buthotus  saulcyi) — sldsw — siss
Odontobuthus ~ doriae) 4 55 s p 5504
Androctonus ) LS S gl ]
als e 5] «(crassicauda
s s sSNanen o (Scorpio  maurus)
VE) Wil o o iws 43 (Hemiscorpius lepturus)
S o ie ey gladas 5l A (V8
Ls, sl s axils Apoptogenic s Antiproliferative
AN 5 8) Ml S sk Sl slad b
Se e DI e e ladity ) s
L SCosdam esbe o 5wl il S0 S s
OY) Llad $ 515 a5 3550 isole Jalye 5 U
= Ve loger i p e oty JS0se 03
Al e A=V ssd LTI 5 ol Ve e

-

aedde

SLA SN0 350 0 4SE oS s SLLAG o jie
S Yjw S ol oks glalis s s 0l
il Aty do S 3 ade Al el pluls O e
sy g Ve Sl G Sl 05 ol
Ol 53 Ll 3l edd glulid o jde a5 o san
5 ol By Az gy Yoo sple b sli
oy i W) Wit oLkl o3 Slas
Ll pn g Sl 0557 ) 53 Go

Shass 550 38 0psENAVe JL
5 Bolon Sl (s s 4 s W
A ebls @y s s el g gl b
e 5 yamld a4 S By, ol booke
Sl W s e 2520 s LT 26
S ho Shosis ) pelt gladay 4 alas
il eon 36 e PSS S G S
Srss 5505 S SIS arle 1 les S
Ol 53 5 spdoma s )3 e a) pluld Cor
oo ol 3oL sl Gl s cd sads 518
sl Cgenl Sl aS 5 55 e eslind]

S glachle Sl S5 wo ke e
S HsA L oSS eSS P
oSl ulss sind Oy 2lapsil 5 oS 5 pen
WOICIS el 3 SIS daslas o) lla (e s
Lo ki3T5 DBy 5 g alinns
5 Sl Ceols Yseme 5 Wil Bl
Shosde o 5 n osee Olrle  gls (5L
S add S5 b Slodo 5 SCha W5 L S
g LB s liledly et oA T Ol 3
A Ol 5o sl puss gladise oLk


http://ismj.bpums.ac.ir/article-1-318-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-03 ]

AV / "Buthidae’s.5 5 slac i ja5 5, ol5e!

OLKan o oljan

ailas Sl 1Sl S eS0T i s O
Jize oileil a4 e 5 L3S Ao Ok
23S Do Sshs S ey S e LS
ek Sl b 0T aloldly s Jlasal Sl ds
s ¥ s 4iBs 10 e aids s s VFees
2l 3 sy dslee 5 0l Jad Bl ol S Sl
3 S S A ol e g o1 S Sl a0

L.)::SJJT’: W&Lﬁ
Q.:.ijjj_; )‘ e L' :)}éé‘ﬁ u::j)d.g WC’M"
(V) <3 8 bl BSA 5510k

525855
&lﬂ»u@.@}wdj@abm‘ -LP)J \OC,.ELF«

A3 Sl das 55 55585 S Jaas ) sladay

S 55 5,585 51 o e
IEF —J | aay

Al e Ao )3 0 Jyeme J5 G IEF U5 () an
S ) Jeadly s Gl oJ3 s3leeslal 51 an
SWs e b agds A Sdea B S Y (g,
Sl s S i ids Ay Sidew Sy T
ibudslaze Jskme 3 TEF U5 o 0l OLL

b S 3 aads N0 - Sl
w by o e ol gl 5115 5 e
VB sl 4 SL s S S S
il i 555 2 5 438 M &3 L e le

LA eals )‘}

SDS-PAGE Tricine -¢ 55 s,
Ve Sl 15 5ol (TCA) Jglons 55 s a3

J)M):ijﬁ)\}@:M C)J.AA.Z-LPJA

5 bS5 w53 4 bges (e psam
WS P08 Aisdr ol oS 5 gnle
o S 5 oS e ply S sladUlS
Al il s sk bpeSgale 5 s
OY 5A T ) was o )13 Ga |y Ols g g
s SeS s gy DIEE S Ll
o M el oS 5 sl p g S 2t S
odd S ete SSSas5 pae oo p Slallas
Ges 03 on Ly sl e ol
A LAl 5w gl slao b
3 S Obtl s s e sy ol Sl 51 aS 1558 ol S
Shs wWlas Sasl, 5 JSlslp Bld o« |5
il s Sl day S S Ll L ek
) ol Cadl 3l Ol 53 1y 053 43,

CAE S e Ol ool Justy Dl b
V4 LD 00) L dsS Ll S e plS sl
0) 5 el ose S Ve a lila o S5 S
0S5 e A =D S sl o yae (LD
ol o2 sl (F) el (rpe p SVl
2B L Jlbs sy e ol ol O 4 Gidos
Sheslenal b Jlais)ge s i a5 psan 51 JalS
Slee &S o35 dm 5 s U5 s
Aol Ll e g Sl

BT S REPY
e O S,e o5 5l bl ilesl 5,50 5lse

&;~w| OJUMJ;

lac ie (551065 5 oslper 25
Sl Gble Sl 4 gt ke Froslias

5 glee Slles Ao ki (b Ol ed S


http://ismj.bpums.ac.ir/article-1-318-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-03 ]

WY Ol /Y ojlad o35 b

Cye bl M

A Y s chle 5 G e e S e
35 el I e S s YO 15 S ool S
S0P A u g s G golelix daz
Aol fo STy Sl s 53 e Ll Co
23 8 el

Sl 55 gad 5 3L Osls ool LGB Y s s
T g0 5 3L 4 5L a0 oSl e SS& 5
el 0l 0313 OLES 5 sl Sl 05 0315 )

MARKERS Marker(LMW) S(‘ORHON VENOM
= ——tt H
T kda
FEIT

Fo

e
PEIE - PS5
— ]
8%
1A/T 173
IFz\-. VESE
<> p ' )

SDS-PAGE J5 )3 €505 s <)l = 50 alis (Y g

Wl 4 o Ce Sl 0 2
Fermentas-low molecular weight SM 3410 s ,l—\
molecular weight < LY
L esls oyl s ui 03 4d3s 0 Sdedy 4 g

Sl Ok 4 peY

S5 SLisS1 B e Silulir jskea o
A3 S elal Aoy V0 clle b 53

el Szt 3 e OF s 5 o1 pea)
o St Gl S alS ods s
Coie a5 05l S0 S VF S0 X J S,
O3 LS YV 500 FI0 X slady Jold 4y
osn Sad) 4 Cand asnl gbady wdl sy

Adls (g i SASSSE oyu8

Yooba Aoy ) Sauls IS g sl (CAT)
Lo sl b s esls S5 55, als K6 cela

A 2l
5 Sladed amio a5 » IEF U5 1g JGsl 51w
Kb 4 Glind Sl (5 5 0L 03be]
Las s xSl s 3L 51 O3be 05500 5 3 day 5 Joate
L3 S B gy p 3 s s S e oSause
S dS e S ekl JS cele Ve Cdbea
0503 ele o sl 5 M glild Sleio
5ols JIp shred Cgr On 05k ol sl
Lo 0 LSALELS Jalee 55 O b 6l
Oy plasl b s 8 jsab e ol S Sew
5D et J5adds 0V Ddew 5L e 5 lan
3 ools 513 Ol s dsls 5o alds G aslsl s
haed 5 0 Osk ST L oaids S ol

o Sl b 55185

plil 5 Loys 0 SIS Al yay G Sl s
Jolee s 53 4835 Yo Oodeay J5 oS (g5
Loaids Gl ol OLL 51 e 5 4B 8 15 o8
B o308 5 sgh Jglome 003 e 5 A sinecd O
JHs 3 J5 s S5l Tl Sy sladkd
oS A b Ve sl B8 sl g5 S0
a3 RCTILIS VS RECWE SES PR g ST
0503 I3 S sk (0 5 ¥ pslad) w5 S
3815 A s Sl SI gl

laazsly
23S el pechile J5 gleeslel 513

VO wss g mstasl Cie Ay B, chle


http://ismj.bpums.ac.ir/article-1-318-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-03 ]

A4/ "Buthidae’s.s s slacie ja5 o5y, ol

OLKan o oljan

PH= A/A - s/v

and
0§

Lo 0

Qs w T
N O

a
E
2
1
(]
3
1

+
-+
+
2

oSl S e a5 gladay (58 (sm 53 55585 5801 U5 (0 s

Saday S5 o sl 0 5058500 o
wdd Sl Jlhor Gk Jioe a5 4500 i )
53 SN0 PH L 0 5ls S F0-58 6350 o
0 5 SN0 PH L 0gdls LS YO 35
D5 bl s arle Ogls S NP0 63 sume
03 Sl S e s gladny e IS
SI-AY PH 5 5 04y kS SY-£/0 0550

A3 S sdalie

Sl len 5 e 5o a5 Sladg § gemme 4yl (V Jyir

Sharsd 55539, Lo g5 IS 50 055 5 S

MW pH MW pH

MY W VYR A A YN ST
SEY - - - - gy Y Y - -
0 - - - - ®wooY YT )
) - - - - wooo- - -
Y0 - - - - w0 oY N -
W - - - - W - o -
Ve e Yoo - - - -
£/0 L 2 [ S S )
> f Yy o ¥ ) Yoo Y

o () A Y o (CEEDEAS

&
&.a’h:

Sae) > G935y 58 5005 8 mi 655 5l
Kbz e s b sy sl Koy
wey 53 (V) Wb lagsley asds ks

st s iy 5 B bl anlis

Lo i 5SS 5 s o s a5 laday (S0 alis (F  poas
23 VFIO SRR ey 505

Fermentas-molecular weight S ,L—V:coly & Cor G 3l ol s
483 i s slada ¢ SI-Y low molecular weight S LY
1355 ol S i a5 Sl S
S g e 5l Jyl s s
SR PL e b el Glaitiy  pled 2l
fres wals boSshd LI ey s
SB35 3530 (6l e (A eslinal pH=y/0-)+
Loyl 5 pH 5l ol essde 3 S
L3S oslial $oA 5 Y-8 L i, pH slaaals
Wis e Gl dl s Ssn CuE Sl A
o> a3 Al [l s dl e 55 S50
V0 ke b e el e SI U IS 58 S
CE“J-’ o kS|, bl &) oy @b sl e s
G eduled Cudly o abal oS (oSl Jj
G s S UL clasde Loy Sl day

i of JsSUge

FIAC

o

PH, =47V

s e a sladiy G (e 53 55585 S 5 (F g


http://ismj.bpums.ac.ir/article-1-318-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-03 ]

AN Oleas /Y o ke r.A.aJ;L; Jl

Tk AL

A58 sl g 3L PH L

55 Ysene "SDS-PAGE" ayl la sy 3
SN0 VL S50 035 L oS sl
ol 53 S Bl Bl s a, e 05l
bro cnlply oy Jlypty oo ,ns sladsy
350 o Ol b GaSsn SSE Gl
RGN PP

s do3 0 Jsens I3 SOIEF J5 gl any
Ao saol 15 a5 glacetis y S8 3 ol i
e il J5 S S S Dlmis 5 VL U
Sl e S sS J5 e sl s S sl Ol
el 033 S5 U5

o3 KCI Jsls 5V IEF U5 pH s L5 ol
3 S elial J g s Ao

el 53 by o polersl B 5 (S e 55
slabiswe 3 e as iy bl
oo Sl B s oml N O3 b s
VPO 5 5 Sl ps a3 WLl 55
bt 15 S aslizd SDS-PAGE (clre Ay
Lot glaghlsl (s 038 el
Gl L bowls 5 5l cilue slachl
el sline gl gbaoles 5 Wy L 0 SUS
el ol OlE edel s o Wb S
VP05 Sl (g 0 U sl Gl s ll s
ClS 5 el Y Ol A ol W L oo ys
O 555 Lo g slal )3 gladd

S sba a5 sl Ol s 550 Sl
sy sty JsS0se 05y e3sdos
5ol Sl s e g Sl ISl S
CAE e e ol D3 ST s il
AL e K

Coge 0556 i &S sdn 53 558 5
£ 53 Al Shes S Shay cpl 3 ol w8 S5
el e as s ey amlie 5 Ll
plosil 5 Coa b il o ol OF laMa LB S
Lol LTS S pasie 5yl
S g SOIL 5 ol sla Sis b Slanss
o35 Jhisyse a5 Wses Slagtisg Sl S i
LLls ol glaps o alaws ) shen .ol
S S LS Wl ilueslel e 03533
3l Osls s 3l Cad 4 el Ll e 2
o3 S o ples oSy

Sy 3l bl ald 4 O G onl 2
Do G335 peee amlie ooy Bide se
A S b ay GlanSsn pses W08
ans Lor b s das e Ol aJJJA.:«A...dLaw)ﬂ
CAE RS S 0 03 i S Glid
Sl & Bl s ey UL sl ol
slasis b el boosie a5l el
LSS b 5 o sSae 5B L s mle 31 S by S
b ol 6l Ol 5538 53 (V) el 030 OF wline
Floy alie 5 pluld Cex sy e
20 e o i )

W bk e O 53 e a5 ) Jpens b

53 bl Sl Jalge S Bl b s L 6 g
S Bl 03 V5 s e g 5585 Sl
S bl e LS S Ol Rl L
Bl 1 s § el bl Ol Cge
B PH lls cdls e 8 gL b
Ll 3L 51 s iSOl O3l 03500 b xS


http://ismj.bpums.ac.ir/article-1-318-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-03 ]

41 / "Buthidae’sds 5 oo is a5 oSy 2!

OLKan o oljan

A2l s andllas LG
o s 25 ps8s, Slllas Rl ST
0,508 Sl il lul ) Lo jie Ol o o o
5 Oy 5 Oy Slpis  Oliew
Lo OV 5 s Glap e 5T U5 5 g 0> e
oY o slagsl sl Bl & ladlae OV L
0PlsE S pedle boosed ghuaias ey
slaBl @ sls (ST 53 Oy il

Al s L

References:

S S et
wlialis 1 Sledbl KU sl awey oy ool b
gl S @l Ol e slac i A
G oois a5 sbedd 3 ey (oS IS Sl v
e aa S S35 g il il elgs
bow Ll 5 e @I g (ol
Glasst 5l S s 5 i bl o)l Sa
b e | s JB ol 5 e ekt oL

G ol b eS s bl a5 68 e 3 ele ol

1.Possani LD. Structure of scorpion toxins. In:
Tu AT, editor. Handbook of Natural Toxins.
2nd ed. New York: Marcel Dekker Inc; 1984:
p. 513-50.

2 Martin-Eauclaire MF, Courayd F. Scorpion
neurotoxins: effects and mechanisms. In:
Chang LW, Dyer RS, editors. Hand book of
neurotoxicology. 1st ed. New York: Marcell
Dekker; 1995: p. 683-716.

3.Zlotkin E, Miranda F, Rochat H. Chemistry
and pharmacology of Buthinae scorpion
venoms. In: Bettini, editor. Handbook of

experimental pharmacology-arthropod
venoms. 2nd ed. Berlin: Springer-Verlag;
1978: p. 17-69.

4.Dutra AAA, Pimenta AMC, De Lima ME.
Individual, intra-specific =~ and  gender
variations in Tityus bahiensis venom: how
different are they?. In: VII Simpoésio da
Sociedade  Brasileira de  Toxinologia,
Pirenopolis - GO. 1st ed. Vencendo as
Fronteiras da Biodiversidade Molecular.
Pirenépolis - GO : SBTX, 2002, 132.

S.Inceoglu B, Lango J, Jing J, et al. One
scorpion, two venoms: prevenom  of
Parabuthus transvaalicus acts as an alternative
type of venom with distinct mechanism of
action. Proe Nation Acad Sci 2003; 100: 922-7.

6.0mran MAA. Cytotoxic and apoptotic effects of
Scorpion Leiurus quinquestriatus venom on
293T and C2C12 eukaryotic cell line. J] Venom
Anim Toxins incl Trop Dis 2003; 9: 255-76.

7.Possani LD, Becerrill B, Delepierre M, et al.
Scorpion toxins specific for Na+-channels.
Eur J Biochem 1999; 264: 287-300.

8.Becerril B, Marangoni S, Possani LD. Toxins
and genes isolated from scorpions of the
genus Tityus. Toxicon 1997; 35: 821-35.

9.0mran MAA. In vitro Anticancer effect of
scorpion Leiurus quinquestriatus and Egyptian
Cobra venom on Human Breast and prostate
cancer cell lines. J Med Sci 2003; 3: 66-8.

10.Wang WX, Ji YH. Venom induces glioma cell
apoptosis in vivo and inhibits glioma tumor
growth in vitro. J] Neurooncol 2005; 73: 1-7.

11.Li JW, Hu J, Zhang GR, et al. Effects of anti-
cancer peptide fraction Il from Buthus Martensii
Karsch on apoptosis of human liver cancer cells. J
Jilin Uni Med Ed 2006; 32: 625-8.

12.Nentwing L. Antimicrobial and cytolytic
peptides of venomous arthropods. Cell Mol
Life Sci 2003; 60: 2651-68.

13 Klose J, Kobalz U. Two-dimensional
electrophoresis of proteins: An adapted
protocol and implications for a functional
analysis of the genome. Electrophoresis 1995;
16: 1034-59.

14.Farzanpay R. A catalogue of the Scorpions
occuring in Iran, up to january 1986. Rev
Arachn 1988, 8: 33-44.

15.Zargan J, Sobati H, Farahmandzad AR. Result
study of funa and dispersion of different scorpion
species in frontier cities of Ilam(Persian).
Proceedings of the 11th Iranian symposium on
infectious diseases and tropical medicine: 2002
May 18-19, Tehran, Iran.

16.Zargan J, Ebrahimi F, Farahmandzad AR.
Biochemistry study of environmental factors
effects on protein structure of male and female of
Hemiscorpis lepturus venoms. Proceedings of the
healthy and military health conference, in Iran:
2002 Feb — Mar 28-3, Kermanshah, Iran.

17.Bradford MM. A rapid and sensitive
method for quantitation of microgram
quantities of protein utilizing the principle of
protein-dye-binding. Anal Biochem 1976; 72:
248-54.


http://ismj.bpums.ac.ir/article-1-318-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-03 ]

WY Ol /Y ojlad o35 b g b/ AY

Original Article

Differential comparison on protein components of the venoms obtained from two
species of the Iranian endemic scorpions, Buthidae family

AR. Farahmandzad *1, F. Ebrahimi 1, R. sorouri 2, M. Kamali 2, J. Zargan I

! Science Biology Research Center, Imam Hussein University, Tehran, IRAN
2 Narnotechnology Research Center, Bghiatollah University of Medical Sciences, Tehran, IRAN

(Received 27 Nov, 2010 Accepted 20 Feb, 2011)

Abstract
Background: Two Dimensional Electrophoresis (2DE) is the most commonly and useful separation
technique in proteomics. Each proteome snapshot becomes a protein profile. By means of this technique,
several proteins are studied simultaneously.
Methods: In this study, by use of (2DE) method, the differences of two profiles of Buthidae endemic
scorpions, A.Crassicauda known as "black scorpion" and "O. doriae" yellow scorpion", were investigated.
Results: For A.Crassicauda scorpion there were about 20 spots (peptides) in 6.2 - 8.2 pH ranges and
molecular weight was less than 3 to 14 kDa and O. doriae scorpion 30 peptides, in 6.3 - 8.5 pH ranges, 1
to 45 kDa that fractionated and identified.
Conclusion: By this method, the field of bioinformative data bank from Iranian endemic scorpions'
venom could be prepared. By making change of any effective factors on scorpion venom, considerable
results due to influence of the factor on determining kind of venom can be achieved and studied.

Keywords: scorpion, Buthidae, venoms, two dimensional electrophoresis
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