provided by shahrekord university of medical scinces

AV-E /I cuiguoi! 9 0309,9 /) A)M;/Vo);J/J/fM(;CE);/o}IC olLisls aloo

by Jlo

Olroxi ) W il g o5 5 LS Iilis0 JoS g0 3 5 5 slen I (owy
21T 00 (59,18 SN (ylgis 4 (TAU) gb oS yigh iy

¥ . LS - A . I . . \ . .
o] S pinins oK (K pid g 5 podigw 09,5 L) O ] S inins olREHNS o g 5 podg 09,5 (gmedils]
ﬂj;’ f_}lﬁ o2 ‘J"XJL{JJ,}/}“‘C}:’ Qléia.v";/a! .‘J/jg/‘J/jgf (e S NI 4‘{7:“2"_”3 ajjfrd/jg/‘dc,gf
Ol Ol () 4l

WSV e sl ANV ool Al

lous>

FB O s 00 Ak Jol g &S Gl (a8 s Jlos S gslen 5 S el AT ide 5 e
Sl M 3131 Jhe 53 (sl cpl Oldalis a;@u S SS (TAU) 90U 5y Olaess |05 0518
WS ol ok sty el JT Ol sl 5 3 3 S5 Slrend ¢S Sun (gl e slas S,
Daply Ko 1 gy p canlllae opl Sua Ll 8,15 01 Kdags ax s 3,00 |5 Oyl LOT OLe
A 5B S Sl kol s S S Sl pU 4 IS )

Fas & e b Oy LS s 56 s (AELLT ol adlas ol s e A
AN A 250 3558 SDSPAGE b O Lo 5 us jadss s B S5k S 5 S g SIS gy S
A s 2 (CD) Glr53 2 iS50 55 b T poos Gl 5 A LI o SWI Ol s 4 o oks .25 5
o3liinl b Olaess cpnl 2 O) S0 5 A2 BLSI ks b 90 S 6 515 JS163 Dyl (ool Dlaaad 4 oo
35 ST Mg uilu,tld v g, 5 5 SDS-PAGE

S5 W CD iy, ges sl 1y O Logls 55U s, Oy SDSPAGE 55 231 slaassl
s b s S 6B U1 b Jols Ol les U 4 promes ol LS 1) sl bu g Oleess
SalS IS W b amlis 53 (5 pKeda Ol 4 ddll Sl 45 Wsls 0L SDS-PAGE s
A5 03Uial SDS-PAGE I Juols sl dal sl 55 T o sMops il il rowin sy 0

ol 530 oy il 2 S 5 5 55 O ple oS Ams o DL adllae pl 51 Jolo ulS 5 el
JsSg0 5, Hlg oo caBl cpl led Hlge (Llodd dd 5 cpoln SN Hgua 53 45 1) 56 a5, Slress
Oolew L3 50 Slreaw (5,558 53 0l go,ls K Olse 4 1) Lol S5 sIes 0l
S s (g el T

Downloaded from journal.skums.ac.ir at 14:37 +0430 on Saturday September 16th 2017

ks il 0 S 5 U5 163 D9l 3 s el I 5l iglS slo 05

PR V-P)

5 3 s34 |y s o 5T Dlrars dlawly 4 (ALS)
S s 5 ke T 1y e abawsly & sl HT (55 lay
(YY) Lpd o amlis
Sl o b Lo 3 D) S el T
Sl (odkaoli S abisl- O3l Cwws J L &S

S 5 SlalS” Syl oS5 ‘uf’f“é‘ )

bl Ll 53 (ol £ 5 Y 51 i 055G

4 pause GS5n Olrexd JSE L& Sl ol
Solow Jls (6l ditd ol o (G shoTarss Silrazes
(S g WT 55 e alaly & 0piSl
T Dl dals 4 p 95550 e S9uld sheal S

3o Sl A Byl Bl g i

E-mail:nasiri@mUt.ac.ir «« FI—Fr4Ve eA0: il = sb s s ot 09,5 =l o inico olSUils O o i) plums oukins 37"

AY


https://core.ac.uk/display/143844946?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://journal.skums.ac.ir/article-1-1947-en.html

Downloaded from journal.skums.ac.ir at 14:37 +0430 on Saturday September 16th 2017

oL 5 (55 i0s

St S o elsieds b g b U 255
S L W, 5 SN sblssly Sk
e T ) g PO P P ZYTRRSCV Y
03,550 5l Olaazs LSS 5 5 03 503 Cliblowse
I Ll g5 o pmiomen .,\J”T@ Jos 4 Cxilew
03,556 Sy g0 4 Blg 5038 o 1 03,56 gl
49038 2r ) Sy Slae b SSTIIEE
DA S RS e S S
e Jolos laolen o S S50 oy 4l
il glajlrle (S8 e 53 eas
5 pdr g e BL e IS (S5
SHSP70 slaiss ple cyls id JKa1 ol Sbls
Al 58S e paSSsn e 5 HEAO
e 3 Gl Sl e imes
A2 Slas e @al b 0> 2SS 0w psisSs
oosdhe (8) 3)ls ool Cuenl (Saysb 0T
536 &S Wlodds atlis gland ladSse sy ooy
LT by Ganlr ad S K s
S DS 5 ol el Wl Sy (S0
@S 5 gbed boslr S et 055
DT () ms (sl alajlpl Olsea sl (s oo
lsszsn 5 o8alesT Ll s 53 ofsp Slaess
adlan cpl 53 cplply $ilas 8 )15 a5 5550 Jkae
SIS S IS Doy K SE
Ll 43 815 G5 a5 6 s Dleens
ol o eslial sy5e JsSUsegs plend Ol
2,03 b (N744) o il s S 55 Jsliss anllas
Gl il K, 03l gl gae N744 0,
b IS5 pms s oS Jis & S oS
S ws glls IS0, ob) sl I eslizal
Wl &S sp obd S,y @b 0T 5 COoda
Olge 4 N744 clula Hlge 1) 56 85 p Slreas
St a4 pwle LW il ol glasl JI S
@8 15 adllan 3,5 slael Lo Sl e 5 35000
2B &S s ol 4 N744 U505, (V-9)

AA

96 oS ipi Slearmi Ly bbipilions 5 5 SIS Slgo

syh i S e a Tl o Sl el en S s
39 53 Wl PO (VL Coma 55 (olo ol E s
SISl Sl 53 (F) Sl Ao s VN B YY/S
L5ke ol oo maz (5l JT Ol e 53 &7 oge
G 5 Jilepol sl bl
I8 e S w S Jha s Ldas s
2> Lpd (o o> Al 5 6,83k 4 by (55
5 ombew 03w Gl cpmmen el T gl
59 O 5 oS s ksl 2 0T 5 Shes
sy SN 25y b or 0> L0y,
Ohles jhe 53 & ol Sltalie o 5 mls S Y
3 JSKeme LIS ol (F) 35 0 SIS 6 jml )T
083 4 BT Slrazs o s 56 pba oo
Sl ol 457 T 5155 oo 0y Slts 51 31 s 5o
3 b felse o F i 51 (S 6 Jomals
ool 3 0T (6,8 Cota cdmen (6ol T Olslay
O pers SediSHles ol Sla, B ol
Co 5 e Sl B SHs b
gl gl Kea s dyls ks SauS e
S Gl el 5 o 4l W SSlT
Uy Sty o b4 s JSisode Ly
P G S sy s SIsds Lsm S
A8 sk sl oS lga nl wen (S5 o S
81 Vazr| DS 5 ol ABl o 56 055 1 a1
J 4 Slg,T Al Sless 0355k
(0) Ligi or 3515 kg slao i
35 Gl g bt Dlens S LT )
4 Olg oo Glesl bl b Blas 1) mae lad s s
by Coad oSsp ol AL L oeladl (Ss) 0
Cel g bl (S35 5l il sl 48 el e
e gt s ol e S0 50 Sl
558 el T Jda e SN s o ol
2 gelesl Jol gla, eSS Ty Sl
e 9y Olrazed Az 3B &S Wy el Jle

J‘g.fb‘ Q)}.&A{Lljab; ol b aJJJS-L'; )}Q-U


http://journal.skums.ac.ir/article-1-1947-en.html

Downloaded from journal.skums.ac.ir at 14:37 +0430 on Saturday September 16th 2017

IFF cuiguai!l 9 w099 /) o/w‘)Vy;.)/.)/f/@Jam/‘jfo}l: oKl alzo

5018 35d0 Ol Ol 53 (IPTG) gl o oSNE
Sles 5o Lol Hlgr Ddens gl Prr s dsb s
sy g by g 3LS Sl a s VY
AL S Jeols gy S e s 0L
b g 3 8 O gl g 05 40 (b oS3
Cod gl P S Ve b 51 s ) sl
odoms 5 @S2 318 Sl 4y Ll Lalyd
RS ol okd Mo 095 a3 8 5k L
3,30 SDS-PAGE 55,531 J 51 eslial b ¢ outa
S 55 S e 03,258 I E s
s el 38 5l S sla gy Sl eslizl L
8P a0 s Sl ealizul b (g ilu palls skt 4
P Ogw Ssined S ey Salie JSS 5 5ol
o Jsbo 5ol Jsbme 56 sl 3L L 5l
A esls Hee O pl O b S sl Sl
oslamul b ob 159 5 (Sl O s Sl (g 7 (Sl
bl (/00 2YM) NaCl ¢S s ol il 5l
e A gl oS 3L pined L ok
Sh S s Ayl eliali b S
Gl posls 4 glaes sk 4 5 8 (65T aer
Shlas 15 5oy S O s Sl Joolo (55 5 e
ol 4 ) ey A esls s 55 Saolie - SO
St ORIFL 0 Gl O opl 0L,
S oslizal b «(¥ge e YooF00) Jgjlibasl Clale
Npnden 70 sl) oSl 3Ly sies L
Lo e oo s 5 Ol e S el (g5l ey)
5 Ao Voo ST J5 5y SIS eslinl
W3S I3 205 shala S b 65T S
23 ek pallt S 55 50 s O gl ok
ol Ol il A5 S slod s 55l
Ll 3 o8 5 b RNA plil 12 o sladnl
Obe 5OFAY) Cl iy plesil 5 foged N Vitro
Sl ool 3 sadnie Sllllae (e S LS
Llos S eslizul 56 5y QMJ:&L"GJ‘A.J} Al

ey, opl C}J S g anlllas ol s (W)

A4

b S 2 Joily LS e Sk slalad ) ol
oeed Sl ayls 1y S Oleess 5 KT slajisu
A R sl s Sl e s B
OgiSHl oben 53 Gl s WT Olaeas
Sanlr gl a5, (1) Sl ods (5515 0
WWlosy o S5y wx slils & RE5 s Koo
WgleT 5y Slaeas LS5 Hlge s Slawdly
cnl g osde (V) g @Bly g Gl AT (s olas 52)
) sy K K, S Cwl edd ekt
Wl AT bl Gl & 55 (US55
Azl iskel Sl b JSE 5 WIS
Sy p adlas Il €0Y) 5,57 Jes 4 Cales
Sl (Goplr ShB L) N744 pled 050
ol Caenl S Glae Gl e GUls 5 5 KT
S G gy s ol Coda Sl sy
B oSen Slex  N744 pled 05l
3L b Wl s ol 5l Jol el Al
b S8 ler g IS 5 lin (255 & (gl
laobas 53 3 s Jsboul Olreny Cod>
655 03iS 3l i 5 T Ll e Lo

Al

Jawix o))
05 ady b ( ARalT (goly adlas oyl s

S e y3 ks )8 5305 (e 56 (155 oS o
(Nationd Center for Biotechnology Informetion= NCBI)
j}UDNA g_}:‘j‘;uﬂ&JLbﬂv\.&rlgu‘P\'WQaJWL

Ecoli (g )8 058" b 45 & &y g sl o1 b ol
3 g A 41,1 OLIT Urofine MWG Operon 57,5 «
s Ndel Sssma (sl 05T 5 ol 55 DNA 52
o 3 03 8 0418 PET-218(+) 55575 3 Xhol
L T L S g | )
535 Ol i ) 5ied] 5 EcOll BL2I(DED) (s 5
203 Ay Jole (o SL Al Sl eslaal bl
o 9 LB tS Lss ,3 (TAU 05 ok, S

1) l:‘.; }:5 Jﬁ:}jz }J',._a" oS L osle Q.S}A.:‘\QL,A‘


http://journal.skums.ac.ir/article-1-1947-en.html

Downloaded from journal.skums.ac.ir at 14:37 +0430 on Saturday September 16th 2017

oL 5 (55 i0s

5 ezl L dlags ;ST 31 56 055 gl e

B koS pll e Sah Sl s 0 penlSS g
AJ’S""}'I a.,\..iudl:'- gﬂ::jﬁ w*or L§|j" SDS'PAGE
U e 5 Ssolie -SP 18 5y ST 0 s
41>J.A 9 )\ J.pb jU &_:S}Jg: &S sls olis U'NLE..‘

(\ OJLoa: j‘v‘}-.d;)
o i T A ]
—— =
|
wee =
UAT — - e -
> . - o
ot -
ay - —
U I
I-|||'-"|‘| -

Lol e oS 5 Ol (o 2 3 0slodi 9
SDS-PAGE 3, 555 2SI 51 a3lizul
elill e el ler 55 wldll S L5 5L )
Sy R O b e A U S T
dstw b by s Sl 50 5y i aplie SP

A5 Dia Slo 0 5 £ia i IS

ope= 5 36 S Oseelp e

AT 6l 038 i s S slad S e
el el 53 56 5, ol Dk
@l & 45 oslizad (CD) Slyss 5LicSisss oss
Uk S U8 56 s oS sl 0l 0T 1 Jol>
el oy Sble Gl (SW OLE) ol
3o b 2 5l e s Sl (Random coil)
b Olmio Oy g Sl i (sl S il 2

.(\QJLQ.«: )‘J}QJ) A8 ‘54 QL:H

96 oS ipi Slearmi Ly bbipilions 5 5 SIS Slgo

35 oslinl 5 s 4 P (GBI o b s
22 0T Jlge fomar 5 96 Ga s 5 med sl e
ol sl e Sl eslatad U IN744 Oyl sl
30! 3530 SDSPAGE 45,1 5 T 5D 55
Sl
36 s ol Ol ed cy sk
op) ol 53 30 555 ek sl (p ol )l o
5 Ls 4SS Cele VY I YVOC les s Sl
ks T (CD) Slyss 2WiesSy 55 sy baws
SIS 5 &S Olgie 4 g6 s, S glT
€55 oo 4l (,w,Ls-L.ﬂ Ju,vﬁpu%,uu
Cab s 61y 593 4G UV 51 e ilesT ol s 14
0 55 pLa5 5 5kita 1 4 kb oozl 45 5, CD
L SNl g Ve Ko Frocbale s
Osplr JsSs0 25 S0 QU500 ssbhie @ cimes
Slad gai 36 55 Slrans 555 2 N744 oLl
ot 3038 g Naay S 90 bl )3 5l s
33 sl oSS Sl VY 5 S50 opl b Sles
Syse deoys V0 "\:")ki;‘;sli J5 o) eslaal b “w°C
S Slrand Llee pmen (35 15
P30 N eslnl UNTAA &gl ) g 55 96 559 5,
IR soop 2050 5 T opsMisd uilu) s o

s g

b a8l

G b pEsy ek s Ol e
oS U 05ty ey (55 E.COli BL21(DE)
b 3,50 05 Ul s s S eslizal 5B 55
31 0Lt SDSPAGE 1 o3bisl L 0T oy » 5 IPTG
st F S Ol Oljee Sladshe 53 56 (255
(Y oylad g gued) Sl 0l Ol


http://journal.skums.ac.ir/article-1-1947-en.html

Downloaded from journal.skums.ac.ir at 14:37 +0430 on Saturday September 16th 2017

1F9F &%J)/}w.));}ﬁ/) o/[oJJVy;.)/.)/f)@J:‘;m}‘:/a}[c oKl alzo

Ve
FIRE
s
B a
2
g .
= a—y f0+
é .}
o
o -

e

Ve e Tha fTe Yo AR Y-
{ yagil) gpm Jplo

oookr SWIgm 55 50 s 5 595 46 (CD) Sly93 oW, 55 i Yo slodd 18908

S sy Ol el isie s SDSPAGE
Slaond (6,8 JSa Hles 4 536 N744 0y 50
U S, &S sad o Ceb oy Sl S0 g
25) LT3 pgse JSEI Sse 4 ablpens

(Y oyl Hlage 5 Y o)led

Craotom e A2

AT el 2 — e —

T o opsMogs aileysth imin S5y 4o

b Ol sl 4 Conl 3B T o sMoss Slulis
oS IR ol e oS g5k 00 5h fuate s
Slls a o Sbsle 2030 5 56 s,

S ol s das e Ol BT Mg

Crealogms pi=

- .
+N7Faa

Hoalial b I 0305 W05 a5 g 55 36 (s p (o d Slraz Hlge 4 b g o 55585 51 5V0 Jlod 1190
S o VA ST )

(a.0) pi ylyae
-

(yiosili) ggo Jsb

T 255 pilns s romion 3l el b J R 0305 (slalg alor 592 55 56 (59 b Slaannd 5lge I 0o 0908

.N744Jjjj[>r-+djé.éjjﬁ4'>-JJjwa:;ﬁ QM}@]JJ@JWJJJL"ijﬁquﬁDQ.,LJU.::JL,J/

q)


http://journal.skums.ac.ir/article-1-1947-en.html

Downloaded from journal.skums.ac.ir at 14:37 +0430 on Saturday September 16th 2017

oL 5 (55 i0s

iS4 G Olikme 2l ladle o

ISl oedle & Wk oad Sge,
Slaani 0353 U (s Sl
r..,,.:;lg.» 3yse 3 adl (YY) Lyls 55, a.x.iJ:.(.’:J
S92 oAbl Gl LS ol iy 5 s
Y ol 3y (B OBl e (Je Dl g 5
2l 65 plest G S sas, 8l S5
Sy 5 05k der 5l s bl slas)len
Slizie s izie gla iyl 8 wlal  (YF) dites
N744 L sb ;5 s ksl Calis 45 Benzothiazolel
Slag b 5o 1 U 255 Oolrand LSl 5 o byl
crmeen (Y0) WS Jlgs byl 3 e fdow
Slgs 4 JSs05s ol € Sl eks 5518
B 4 OT 5 VL (bl b s o s shaT Jslonal
ol ol o g edd Jate IN VILIO Laee 3 b
s Sldlls 3 ol pogde (Y9) 555 0 Slann
875 BB Ol 4 S Wlodd 3L Glad S ge 5
Jos 4 Cmilas b 55 5 (o b Slrans S5
Wl sla iy slisd 4 Oly oo s ol 5. L)sT s
@zure B 5 azure A x0T Sliie 5 oL ol
amyricetin Wl odgs L s Js = quinacrine
& ¢ 5 gossypetin «epicatechin 5-gallate
2B Sglae glackle L &S 58 oplal sy
AWY) dsled Cmilen b gy Odabl b 51 deas
Dlaars (5,8 JS & ol il 5 it 5y
GSSAFLSE e )3 55 5 INVItO Lases 55 1) 56
ssb 4 ol pl (Y8 OYA) uST lee C. elegans ¢ S
ol 3 Gl lin Jeeily LSS 5050,5 5
anllae . dias oo OLES 3 5 5 29 s Oolaess Hlge )
A 4 b Sl e 6l N744 S35,
oS 5 e ( S g5 ool (sl S s
Sl iin L LT 8 a5 6l G507 5 2 KT

Clb b w55 GU s, sS85 5 ST

ay

96 oS ipi Slearmi Ly bbipilions 5 5 SIS Slgo

o
&S 5405 3ms S T (Golew Vo Sl i
5 ot abo (Sl T s olan LOT Ol
bess UKo il S MansT (500 sobow 5 11
6F Jsan e Sl s 033055 3l S Sl
25 Eb T oles 4 S1.(15000) din L5 e
23 30 e Slse,y bl 35, 0 Hled 4 SLsL
5 Pick oley i qeae o Glag)len slo
Gloles (Gl sl ol ol 55 DSl
sy BOT azbkin & AS o Cawos 1) Gira
4 Sl gb g Jslowl Gl L b 5 Laes s
2 S K5 e Ol 4 56 s Jl
3 g Db e e T
(ANY)
IS5 Slen 5 S S Julse g5t O S
ol g Oy ply U s Sl
Loy ple .(V4) Wlos S Ll 555 a4 1y Olaisws
Wil o o dmed Sl ol Slad S s
LoesS Ol 1y o)l Harl (S n Slaens
odn b 5 g b S 55 5 SN D) 50
W dw 53 3 oland GOyl LS LS
J3) et SLS S el Ll
201> Loyl 5 (Lol i 5 i bl 5
(2058 Sacas ST 5 o5l slacas ST
T pland GOl (V1) s sard
B oSS Il bl 4y Lyl Slas s
5 sl Sl s ol ol sles )8
LdsSse s ol bl dex 5 ls 638
JUst Sl dles! 5 bdshe 4 Ol 55,5 4 01y o
oS e 0 VU ol s Caslie O 4 OLuT
3 ok Sl 5 a)ls 4 0s fts S ol
S Olaal ghyls sddalis cbad S,
38 oyl (Ul polamtl o 3 s ol
AYYYY)


http://journal.skums.ac.ir/article-1-1947-en.html

Downloaded from journal.skums.ac.ir at 14:37 +0430 on Saturday September 16th 2017

IFF cuiguai!l 9 w099 /) o/w‘)Vy;.)/.)/f/@Jam/‘jfo}l: oKl alzo

65 Slallle pimman ol g &G54 5L 56
d&yduJAﬁ):QTSMAQWU.Uﬁ(A:’J.\il{
Sty SIS Iy (g s 33, 90 Dolal 4y 5 05 5
JEl 53 slsegl osdll 5,5 ans cpl 53 (g
rmen (1Y) il oo O 53 a5 350 oSl o NT744
N744JL45\¢6J|:JUU~456L»¢.§5§7\301}:{@%-
S Slrezd 15 0T Golge S5 56 850
) esil 3,508 53 68 5 Sh ke 08 4L,
N744 O3l LT & 58 dalps jasin ol

O350 = an 6 ml T Olley

T L

o gk wallas ) 5 Jol s
Slazs g5y p N744 IS5y o dins o
g o Ll 5 (5 el ()lgs S Slols 5B s
Sl a sk U S, Bl JS
9y p ol L3yl 5 e 1) N744 Olg e
s 4 ¢ Slam Jdo 5 Sludl godd CiS (glad sl
Sl glsl Olys o3 esdll sl Luls
25 g 3T olas 0354

218308 g s
S aass Jlo Gliles Sl ds
RRFEIRUN OSSP SESTI= I e sl
3 oren 25 o (138 anllle opl Odewy el
oBils (IBB) 555 gm 5 (smvign Slidm S 0
by e S5 BT Sl o st ay 016
e s il plawl 53 () 5 plazal, bl
oKta sy (6575 (5 amils 3l m i BT i
Sl Sl adllan ol 53 (Sen bl 0L,

D55 s

qr

Sldshe ©lp Comw pie 5 (S sbalis )5
LYAXY) ol sy 5 (6 s Cadl 5l S 558 5
GBS 53 b s Il andlae ol s

5 gl Ol (s eSS Al (55l
5 oy SDSPAGE jl eslizul L 5 w35 adss
o3be (36 s Slrazw LS8 bt s LT
Ak Lol ez S8 S Olge 4 ool
A3 8 Wb (CD) s olscK s Liay 4 0T
e sao 2 NTAA bt Osple 36 e
s 3 SDSPAGE I eslizal b 56 55 5 Slaess
S ol s 38 5 s 3psm il sl
Lol 56 s Oolaens a5 313 Ol ) 599 2
aemglin 53 (6 St Ojn 4 NT44 ) g 53 00 5lon
oo b s @l ol b e el J S e 8L
SF b sse 55T sMigs el sl o
b sb Sleaas Sl I e & sk 4 w8 S
2 T s Slebs a0 N744 0 plr
35 My AT ST 8 e b delie 3 il 210
436 s p Gess (Bhyp Sl (Sl edalis
S Tl gogise U sl s
b globsle & Y0 bl LT i, Sluks
2B Dlmio & ol 4y b5 (V) 555 00 Joate
Lgb o 3L s Jalousl Slrass bl s
Ol andllas ol 55 T 5D gd romt S| ol s
Iy b g Sl 4l N744 o3l 457 s oo
b Sl b jlle g3l agc,,gd&;l
c(@\@U%Q)ﬂQJ)&T@#WjA{
Sl 5368 N744 05, 5 opl a4 387 )0
S dsko Shsole Ll i 5o 1) 5 55 5 Slrazs
05 pl a8 das Ol (gdns Slalllas o SEREAE
b o6 oy Dlaand el ar L (2> N744
alllas (sl sty o8 Ltadas das o 13 30 o
Slaazs 0T SIS gy 2 IS0 505 ca) 695 2
ssb @) s CiS Joke ladie ys U s,
Gdbe p adlles 5o 5 (e S Oy, s (G


http://journal.skums.ac.ir/article-1-1947-en.html

Downloaded from journal.skums.ac.ir at 14:37 +0430 on Saturday September 16th 2017

OLlCes 5 (59 s L0 b S ip Oleass  bobyilings 55 5l s solge

t&bo

1. Chiti F, Dobson CM. Protein misfolding, functional amyloid, and human disease. Annu Rev
Biochem. 2006; 75: 333-66.

2. Irvine GB, EI-Agnaf OM, Shankar GM, Walsh DM. Protein aggregation in the brain: the
molecular basis for Alzheimer’s and Parkinson’s diseases. Mol Med. 2008; 14(7-8): 451-64.

3. Hosseiny R, Bastani F, Sayahi S, Momen-Abadi H, Alijanpoor-Aghamaleki M. The effect of
educational- counseling program on genera health of women as caregivers of patient, with
Alzheimerdisease . J Shahrekord Univ Med Sci. 2011; 13 (5): 83-92.

4. Fandrich M, Schmidt M, Grigorieff N. Recent progress in understanding Alzheimer's beta-
amyloid structures. Trends Biochem Sci. 2011; 36(6): 338-45.

5. Dickey CA, Kama A, Lundgren K, Klosak N, Bailey RM, Dunmore J, et a. The high-
affinity HSP90-CHIP complex recognizes and selectively degrades phosphorylated tau client
proteins. J Clin Invest. 2007; 117(3): 648-58.

6. Kuret J, Congdon EE, Li G, Yin H, Yu X, Zhong Q. Evaluating triggers and enhancers of tau
fibrillization. Microsc Res Tech. 2005; 67(3-4): 141-55.

7. Chirita C, Necula M, Kuret J. Ligand-dependent inhibition and reversal of tau filament
formation. Biochemistry. 2004; 43(10): 2879-87.

8. Pickhardt M, Gazova Z, von Bergen M, Khlistunova I, Wang Y, Hascher A, et 4.
Anthraguinones inhibit tau aggregation and dissolve Alzheimer's paired helica filaments in
vitro and in cells. J Biol Chem. 2005; 280(5): 3628-35.

9. Taniguchi S, Suzuki N, Masuda M, Hisanaga S, lwatsubo T, Goedert M, et al. Inhibition of
heparin-induced tau filament formation by phenothiazines, polyphenols, and porphyrins. J Biol
Chem. 2005; 280(9): 7614-23.

10. Kovalska VB, Losytskyy MY, Tolmachev OIl, Slominskii YL, Segers-Nolten GM,
Subramaniam V, et a. Tri- and pentamethine cyanine dyes for fluorescent detection of alpha-
synuclein oligomeric aggregates. J Fluoresc. 2012; 22(6): 1441-8.

11. Mecozzi VJ, Berman DE, Simoes S, Vetanovetz C, Awa MR, Patel VM, et 4.
Pharmacological chaperones stabilize retromer to limit APP processing. Nat Chem Biol. 2014;
10(6): 443-9.

12. Turnel WG, Finch JT. Binding of the dye congo red to the amyloid protein pig insulin
reveals a novel homology amongst amyloid-forming peptide sequences. J Mol Biol. 1992;
227(4): 1205-23.

13. Reddy PH. Abnormal tau, mitochondrial dysfunction, impaired axona transport of
mitochondria, and synaptic deprivation in Alzheimer's disease. Brain Res. 2011; 1415: 136-48.
14. Motamedi-Shad N, Monsdllier E, Chiti F. Amyloid formation by the model protein muscle
acylphosphatase is accelerated by heparin and heparan sulphate through a scaffolding-based
mechanism. J Biochem. 2009; 146(6): 805-14.

15. Bulic B, Pickhardt M, Schmidt B, Mandelkow EM, Waldmann H, Mandelkow E.
Development of tau aggregation inhibitors for Alzheimer's disease. Angew Chem Int Ed Engl.
2009; 48(10): 1740-52.

16. Kelly JW. Towards an understanding of amyloidogenesis. Nat Struct Biol. 2002; 9(5): 323-5.
17. LeVine H. The challenge of inhibiting Abeta polymerization. Curr Med Chem. 2002; 9(11):
1121-33.

18. Meyer-Luehmann M, Spires-Jones TL, Prada C, Garcia-Alloza M, de Calignon A, Rozkane
A, et a. Rapid appearance and local toxicity of amyloid-beta plaques in a mouse model of
Alzheimer's disease. Nature. 2008; 451(7179): 720-4.

19. Salminen A, Ojala J, Kaarniranta K, Hiltunen M, Soininen H. Hsp90 regul ates tau pathol ogy
through co-chaperone complexes in Alzheimer’s disease. Prog Neurobiol. 2011; 93(1): 99-110.
20. Winklhofer KF, Tatzelt J, Haass C. The two faces of protein misfolding: gain- and loss-of -
function in neurodegenerative diseases. EMBO J. 2008; 27(2): 336-49.

21. Bulic B, Pickhardt M, Mandelkow EM, Mandelkow E. Tau protein and tau aggregation
inhibitors. Neuropharmacology. 2010; 59(4-5): 276-89.

a¢


http://journal.skums.ac.ir/article-1-1947-en.html

Downloaded from journal.skums.ac.ir at 14:37 +0430 on Saturday September 16th 2017

1F9F cuigoi! 9 o095 /) o)[o*Z,/Vo/;J/J)f/.eAZL(Cﬁﬁ/o}[c oy aloo

22. Crowe A, Ballatore C, Hyde E, Trojanowski JQ, Lee VM. High throughput screening for
small molecule inhibitors of heparin-induced tau fibril formation. Biochem Biophys Res
Commun. 2007; 358(1): 1-6.

23. Papp E, Csermely P. Chemical chaperones: mechanisms of action and potential use. Handb
Exp Pharmacol. 2006(172): 405-16.

24. NeculaM, Kayed R, Milton S, Glabe CG. Small molecule inhibitors of aggregation indicate
that amyloid beta oligomerization and fibrillization pathways are independent and distinct. J
Biol Chem. 2007; 282(14): 10311-24.

25. Heiser V, Engemann S, Brocker W, Dunkel |, Boeddrich A, Waelter S, et al. Identification
of benzothiazoles as potential polyglutamine aggregation inhibitors of Huntington's disease by
using an automated filter retardation assay. Proc Natl Acad Sci. 2002; 99(4): 16400-6.

26. Hall GF, Lee S, Yao J. Neurofibrillary degeneration can be arrested in an in vivo cellular
model of human tauopathy by application of a compound which inhibits tau filament formation
in vitro. J Mol Neurosci. 2002 Dec; 19(3): 251-260.

27. Akoury E, Pickhardt M, Gajda M, Biernat J, Mandelkow E, Zweckstetter M. Mechanistic
basis of phenothiazine-driven inhibition of Tau aggregation. Angew Chem Int Ed Engl. 2013;
52(12): 3511-5.

28. Fatouros C, Pir GJ, Biernat J, Koushika SP, Mandelkow E, Mandelkow EM, et al. Inhibition
of tau aggregation in a novel Caenorhabditis elegans model of tauopathy mitigates
proteotoxicity. Hum Mol Genet. 2012; 21(16): 3587-603.

29. Sima PD, Kanofsky JR. Cyanine dyes as protectors of K562 cells from photosensitized cell
damage. Photochem Photobiol. 2000; 71(4): 413-21.

30. Caesar J, Shaldon S, Chiandussi L, Guevara L, Sherlock S. The use of indocyanine greenin the
measurement of hepatic blood flow and as a test of hepatic function. Clin. Sci. 1961; 21: 43-57.

31. Brancato R, Trabucchi G. Fluorescein and indocyanine green angiography in vascular
chorioretinal diseases. Semin Ophthalmol. 1998; 13(4): 189-98.

32. Chirita C, Necula M, Kuret J. Ligand-dependent inhibition and reversal of tau filament
formation. Biochemistry. 2004; 43(10): 2879-87.

33. Park JH, von Maltzahn G, Ong LL, Centrone A, Hatton TA, Ruoslahti E, et a. Cooperative
nanoparticles for tumor detection and photothermally triggered drug delivery. Adv Mater. 2010;
22(8): 880-5.

40


http://journal.skums.ac.ir/article-1-1947-en.html

Downloaded from journal.skums.ac.ir at 14:37 +0430 on Saturday September 16th 2017

Journal of Shahrekord University of Medical Sciences
(3 Shahrekord Univ Med Sci) 2015 Apr, May; 17(1): 87-96. Original article

Study of the inhibitory effect of the small molecule Diethylthia tri
carbocyanine iodide, as an anti- Alzheimer's candidate drug on human
recombinant tau aggregation

Khosravi Z*, Nasiri Khaili MA?, Sgjedi RH?, Zeinoddini M2, Olad GhR*
IStudent, Biochemistry and Biophysics Dept., Malek ashtar University of Technology, Tehran,
I.R. Iran; 2Biochemistry and Biophysics Dept., Malek ashtar University of Technology, Tehran,

I.R. Iran; ®Biochemistry Dept., Tarbiat Modares University, Tehran, |.R. Iran; “Applied
Biotechnology Research Center, Bagiatallah University of Medical Sciences, Tehran, |.R. Iran.
Received: 18/Mar/2014  Accepted: 31/May/2014

Background and aims: Alzheimer’s disease is a neurodegenerative disorder that is affected by
different factors. Forming aggregations of the tau proteins in the brain is one of the most
commonly observation in the patients’ brains suffered from this disease. Several strategies have
been devised to target the tau aggregates in the neuronal cells of the patients. Recently,
chaperones have drawn the attention of the researchers as atool to inhibit or disaggregate the tau
protein aggregations. The aim of this study was to investigate the effect of small molecule
chaperone called Diethylthiatri carbocyanine iodide on the formation of tau aggregates.
Methods: In this basic laboratory study, Tau protein was expressed in bacteria. Then, Tau
protein was purified by the ion-exchange chromatography and affinity chromatography, and its
purity was evaluated by SDS-PAGE. Heparin was added as the inducer of tau aggregation, and
the inductive effect of heparin on tau aggregation was examinated by circular dichroism (CD)
method. Then, Diethylthia tri carbocyanine iodide chaperones was added to the aggregated tau
and its effect was evaluated using SDS-PAGE and thioflavin T fluorescence assay.

Results: Electrophoresis SDS-PAGE confirmed the expression of tau protein and its purity. CD
validated the successful induction of tau aggregation by heparin. Following treatment of the tau
aggregates with Diethylthia tri carbocyanine iodide, the results of SDS-PAGE showed that
induced aggregation, remarkably reduced compared to the control sample. Thioflavin T
fluorescence assay was used to confirm the results of SDS-PAGE analysis.

Conclusion: The results of this study showed that Diethylthia tri carbocyanine iodide could
inhibit the aggregation of the tau protein which they were produced in the presence of heparin
inductor. These results can propose Diethylthiatri carbocyanine iodide as a potential treatment to
target the tau aggregates in people with Alzheimer’s disease.
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