=
ol e 531y o o s NEMEB

\Yao ul.».».ul.i T PYw 9 [Ewer) o)Lo..i) ‘W 0,99 .

Research Article
(03883 lbs
35S (Fhw @32 199y b 915y el 5 (25 o a8 w5l i
o ) g0 gib ylgae a Ll 3l eolasw! jeldio &
Tgum 90 Samge 15T Sle Tl o (ol dool Wl e FarulT sl

Ol ety iy alg o oDl ol3T oKl ity s 09,5 )
Ol Ol sRails pole ouSisls (il Canj 09, Y

8 < ld oBails oSG 55 g (condign Dlidod 35,0 Y

0 S92 4,500y b gy g baain Jlail 4 j0 a5 aites s s le 6l sadgle] sla ata, :BAD g dlw
Gagbeal oliee Gl Glate cpl 51l a8 S )8 az g5 5 )50 B0z lge 5l lsie a4 sadishoel @lo aiiy 13 gla Jlo yo 0]
aiage i Joe Oeisn e ol @ 53 e el | (08 satsheel ald adlllae )5 Bl Cosllas Wl e b (s 0
Sl a5l

55 JAVIE S FIV 5Y 5V 5 ) cilise sl PH b Slid-l s Ko (Bl 50 (658 ppaodl 0uig (1B (095 9 Olgw0
ety b (26 0) S5 slo cuSe SaS a5 a8 5 15 (0,5 il ax 50 AT ) Galises slales b Ol plos j0 plaS yo g
s ] 3929 s ST 2 40 Sy sle ALl B asod 00 e Sl VY FAYF o+ el sla loj sl g amBs jo 90 Ve
BS B gy 3590 0,855 S5y sl eoliiul b 5 S paigatie Cdz gy 4 dlol> sassleel slo 4 e

oy b alol gl g 00 oy 2y Joyead wld 5 Ble s loj PH oo juie Jlaz 31 o cnl o 1l 4By
S9SN 58 Son 53 5 (AR O or3S Lo @om Jsb )0 @iz G ) mouSTe e Jsb i ©j50 49,588 (omiw il
o 3l e 2 S koo O Sl o sasdshal Slmadns) JoSas Ll yd (e oS 0 asie 0855 18 Al 050 0 35
Db (Al 5T e a0 Ve gles 50 gumbgSSl el VY 5l s Yl 3L pH o g BSA

oolitl g sl i i jod asilineship &gl GalesT lae 42 Olsi o0 3,958 (i iz a3k g, 51 1S g5 AR
29 (oo (B Fige APl SO lyie 4 e Sl gge Jsb po i pliae diuly nl o g 9903

35538 1§ phagishs ySpml caslal (sol5 o rasl 2GS lalS

N 4 b g asbe o Jslore 8 0duST ), & jso 4 b a5 wiao

Tagheal 4alS (Y+) Wigdh oo oz Jslowe 51 5 4l g dodilo
oy, Gl (S5 Ly VAOY Jlo jo 5L (sl sl 4 rerk Sl 2 85 e J3Sse i e 2l 0
Sl o oS ISs (ol i) sla gasy el sl 858 g @ lo 092y Jolowo )3 SzgS Sl pegSl b (s yegie SO
5o aslllae 0 425,515 4y Wi o odlice s awabs et o ATy 65 S e (g p IS g ead Jate Sousy
Sred 03,95 g LSl oaims (lad (59 58Ul ogSng S

S99 53 Jgaxs ysb 4y b ()T Jhd a8 conl Clatil (90 s 0y g

ae) ol 0 5 3B sl adlle il e yiegl VY-V 09,5 ks psle (5 0aSails wzedy axly godll sliT olStils (o Lall s e,
S3glgmg e

plmil Sgliie b b £55 G20 (59, 2 M) Se g Wige Lawgs arasteh@iaurashtac.ir : S Sl oy

IKede slo Cadldsigy 5l o o] ase ol (asie g o SAARIES PO R
Vo eds b
225 IS (YY) il ouds LSy ablae sbo Olxas VENN Y 2ol o,
2 Dispersed
3Amyloid
4Rudolph Virchow 1 Protein aggregation
70

www.SID.ir


www.SID.ir

e 2l 5l dagaV T4 GLisls 8 gen g S o jladk - puliadi 0 90 (98I 90 — (o ples 5945550 g3 sLa 051

L IR JRNCCIRIUNIP F VIV [PEO0) BNV RVR SR TP
& Olgie 4 g n cnl 5145 (Vs ez 51TD) 098 (o
955 il (S ead eolial ol5 b sl (S
JB oty a ol gl ah) 5 olad s L as el
Ol GO s 53 5 0o Ol s el ol
el 0399 yutig

5 Lod il o (6ol o ol | o 50 1) (2l Jered
3BT gles jo il ools 18 sy 0,50 alise &Y o pH
03,5 1’ JoslS (e @ 4t (A et (3l PH
IR e 0 S sla chile o) 093 5 ST (Al aS
Il Gl s Wl o gy il al3dl ame o
o sle Jl3le jpe @) SO Ged b 5l Slaes
Sl Sgleysiils has So VL glabes o 00,5 (abline
Ly 5 o el lislo 4 planel azey Sisle 5 WT gl
sodsheel b sl )bl JSa5 cuz ;0 o5 v (0 59,
2 PH 5 Lo 51y 4 0l gl anlllas 09, (o0 i
wsloy BSA (o5 50 gusdshos] gl oz LS5 (59,
sl aels o Iy pH (e b asdllas ol jo Jgoro Hsb 4 .0l
(0,5 il az o Ae B ¥ ) cakiden slales 55 5 VIF B ) o
lord o goz sbml carge Vb gl 0T 0 Sl 5o
b pogSIl LSeas Sl Jro wigd (o0 5 b (g o
VO 5l e slabes 5o lajeddy plo s Gdgadl o (ouiVlgsS
o Sl (Ko b sy pl s o 7y o5 gl axge
anld 5, 5 ool s ) agl slo)iBls ca S S
o35S 2y Jole PH e (VF) s (200 |7 oS
Ol o s Gla)l s 057 5 B8 BaLS B ey
ol b ey p il (LS LY L sl pH s e
2tz FB S G n mhsissy 0k JB ool lo)l
Jsse 0950 gl 5o (ol aadls slo (a8 b (5 (2138
S50 0 k4 e PBlas a5 )l (JsSUge o 5 s
28,5 (o0 (g n re

5o aze Ll gl 4 w8 s gk
Slr dine s o) Gz 08 5 b skl Sliogas
Shoslnal jshaie & 55l s Grasell (o 3l (2l e
Bl (oo () Sl U plsie @ L]

> 29 9 Olge

g0

St Louis,) LS &8 1 5l au3T madw 90,6558 T gdlégs
wwlesS S, «(BSA) 555 prw uesd] (MO, USA
50 sl Slse 5 e S plo g G sl Sl

9 Molten globule

5o > 4.».,...») 6}5 )|)§ 0959 g L;..\.».a‘}l.».a] 6& 4.»...4) )| u;’L‘*"
A o plii ]y ee LS

a s
£ |2
1b

T,

1‘ 3
4

S

\ {0 i

Main-chain Spacing

BSSSSSSSRN

Ny T~ e . e, e e

e - W N T - -

fi-keratin amyloid foril \
parallel cross-f structure \
‘orientation relative 10 the

Sde-chain Spacing
fiore man axis v

5 kool (sl 4 510 A8 g Sl iging Seoo a9 —) IS
V) el sl iy Sibots (5551

odliinl b s o 9ym o> S8 I 2l b ped S
S 9 P (G55 Sl e sl )
Ol o Nod oo JiB o hryd @ oy job 4 &5 ol
S 2065aS (0 N VY YY) Sged askine |y b e Wy,
Ll 0B &8 o5 o Jled 4 JI (K5 slo 55
22y deagdslel o sezge Tabline by la,bsly
3958 S5y bgye A liee Gl czrge 5 03,8 sl
Ol b Jgane jsbo ar 50,8 (IS ysd Gl ] (FF) 05

RCOW Y JON S E SR N SVN
o Ot 85 Cel e s 5 S G5B e nesd]
i oegn ool el 485 Sygo (] 90550 50 Sliioy
o ol 990 0 o clile 5 clendl (eSgn 2y
ey 5l ao)0 Ae sgam bty Jots (rogell ool Yso
ele 25 eves oesdl iz m (1) Sl 53 sl
o Lowdly 50 o udgulio 5 (5 ks J36 5 (M) (> PH
g L 5315 oo ol e ale S (gl s 51l
a> 10 90 ;0 540 00l LS BSA a5 olfa sl oglio
39Sl pdy S p Spge 4 Jol Al e 098 (o0 il
Al yo Lol 09 o 090 o5 ilh a0 PO L Y slales
28 oo 7,y 05 (il az )0 PO I VL lales jo anl s pge
pg0 Hlzl des (pl 0 .(VY) cwl pAl S &g @ g
Wigd g0 2y Jomie O] (9,000 Lo Wsey 5 (s
oyl ol )3 il ax 50 £O 51 YL slales ;o (VY YF)
s b gbes oogase ol jocwl pdl iSOy 4

5 Congored

6 Cross beta structures
7 Red shift

8 Hyper chromacity

22
www.SID.ir


www.SID.ir

OolSan g il y] yaol o geu 9 Coats 0 jlach. pudih 0 93 (Sl g0 — (S glis (5591953 g (sLa 03

Lol plox jo plas j2 g b5 JLEVIT 5 TV 5 Y 5 Y o)
g ad S 15 IS leax o A-F D) Gl slales
s by (28,) S5 (gl i S
A5 oo)'p.e‘).;",&LwVY 5\‘/\ NF . Mdu UL") 6‘)‘.’5

48,85 ;0 ye0 Voo

W35 B enn 390 2y Japed Al SVl ol
el (g5 & (o p B 1 &gl gmmlisSl oy (LG ST
i85 18 S (il azps A 558 08 3,688 (i
9,955 (P I

O Olie i (he o oeda S S )0 yskie (nl sl
Wgad (Fisn Joloee g S YO L o,sSis 5L 1 s See
Sl U agdo Ve Do 6l 505 e ) e g ool bl
R P CRE- SR NUURIRV. P S R Pt I L M P I S SRR <
Shimadzu UV-1800) s, ziw cib o5 bawg la
5 yeglb#ee e e 200 Jsb o (Spectrophotometer
SleMbl ol (6,5 ojlail SO lgie 4y 0,650 8L lae
&Jaaowopoo&uobyvﬂ‘)b)@)‘yb
3550 M 3 232 s Olies s sl Bxceel 33l 6 5
(2le 4 0,558 JeSge o3gaze (pl Ho 28,5 18 colaul
Dipe 3 (9 3l gl FAOzge Job po 1) i pSla>
3o bl oo ol cnl wsassshel ozl JSid
bt Bl 5 S8 S oy AalBl 5 pegls O
A2 o slas |y o )e5us

0;..

// \
O O Na*

(diazene-2,1-diyl) (1%) 5,555 Joge (ooloonis ,lislo -¥ JSCo
bis (4-aminonaphthalene-1 sulfonate)

s adly
oSt goo Job bt (e (Sre (i b ) L
2 AR woSle s Jsb 5o wiz oyt 5 O
o el VY 5 FA OYE DY Gao Juls bz sle ol
cble 1wl ond o) zoe Job plp 5o 2l b )l
) 8 p 250 Oloy S35 L i PH 5 Les ey
Ak 3 My S2513505 B 30 S5 o 4 by ye ol
Cewd 4 cab (V) S cwl oad 005l loy blae o
slo ans, a8lE) S aiges [US jo 1) gy Lol pd 50 ool
e IS5 50 a5 sk plen wms oo (Lt (SSskeel

Y

Merck-Germany-) a5 soliiwl S o &8 1o Y game
3 yreg,See +[FO 5 +/VY dblis L cla2ls (Darmstadt
A s, > Milipore

b %9,

5 3390 5130 3 B Jolxa ants

0yeS Jolre S i pmmedS = Olind- Ol i (S0 3
i 5 Vge 1Y 5 oy sl 5 Vg /) il
bss 2SS 5l Yse L 00
Bad oS oo b paie gl Cand b g ool 4 g pudails
Calgs 0 05,5 4 VIF B 5l Gl s pH L glo il
20,5 el e PH lawgs alflaz 5k 4 il pH (15
053] maows e[+ 0 ezl Fagll 51 (6 S ol g (TY)
lo adand o 2hd 5l oIS see 5l g ool a3LSI 3L Jlone
B (6,lSS ol Shcsluiax 0 F sl o g 0,0

Vso /) Sl S il s olund- Ol pomw (uSone 580
ol 5o S5k e Sliws 5l Vae /Y g awl SO i )

Soib 60 o

o daie e L b ()] pogel oS 5 5 jelal g
2 9.95ed VB Y/ 5l Galise e PH L plo 3L (g3
bl ok 4 |, o ol pH HCL 5 2o pH bgs ol
o cdadloee 0yl oo b 80 cpl (YY) o5 aulais
Hland 8L 50 9,558 S5, 5l Sl 050 e 10,9508 580
Gl.z.a Y/ Qg NaCl Yo Gl.m VFe el PBS) u,.JLw ,8L
)yyo 61"“’ Ys NazHPO4 )Y}A (51""’ \‘5 KCI )Y}A
b_»Le‘) cdale a5 gyeb 4 ylade g,:—l )'l g oo J>KH2PO4
pela 5 00,5 ABlol s Vge 9,50 Vo 4y 0,558
9 0y odld Py uo}»a?u L;Lb)..l._% )‘ Y/¥ S9y )JpH
WA gl &S ol S ol a0 F sloo ;00,5 sla ai s
Ol Clalé couni g 591 oy cogdl Jolxo (5 antd
e 5l 5 8550 slade Pl 3l 65l o ueg] sl
@4z b el Cawd 4 b 585 w2 e 9 ol 4 3L 50
@nlllas (pl o ol 8,5 S 4 g diges (O all>
OeiSgp cdale i sl liebl mSlas b o ploxl o580 5
235 Jol adsbal JuSis lp

G950 rmogdl 50 Gudglaol moi LI

wSan Lyl plod oy 5 sSshool S pozs W (slp
(S g cdale Jolis A.Slf)Le‘_? <5L°)-'-°)‘U‘L-"“ ;,Jl.>6,.:
a5 Fae ey ad a3 S a8 0ulisSil by g Lo pH
gl id (oo oS (oo iy b SG sloaale 51 S5 o
Gz o pH L clivd-ol w34 50 65 p e

www.SID.ir


www.SID.ir

sl 8 g5l gt Y0 Ll pguu g Conuss 0 jladd - pudicdi 0 90 (98I g0 — (o ples 5945550 g3 sLa 051

o S o 0 clale oA lages 50 Gaishiel lo
39 AN 1oges 50 5 oIl (e 5 09 (oo camlis i

RPN
(i}
_—
15
E
£
= 10
&
-
5
0
0 20 40 Gl £
Time (h)
025 1 ()
I}I.l r\{
jms g S
< ol e T
< —_—n,
I -1
0.05 : .
0
0 20 40 60 80
Time (h)

o5 il az o Ve slos g PH= YL 3L o oy o by, -0 JSto
Vsl clale s los bl s () AN 5 (DAL s Sipo 4
Sl o S e )0 5 (F N G ) Y )

oo i b (215 Jo yod g

69)){0‘; @JLAAJ D)éw).wl.oo).u.u).b| ddlao CJ%‘)"
O 3 ) e oS (B0 CBle o ol b s,
AJJay)AMAS(WJag“}w)W‘OMMpH:Y‘5
9 )\.max 6L®)‘é944 ).:.b 9 (9 Jiw) Celw VY )I o Lo R
(Y US8) ol oo 0391 olay blie 0 AN

X
0.7
0.6
0.s
CR
5 0.4 ~———40°C
= -
=03 - 50°C
-~ s9°C
0.2 —70°C
0.1 - -80°C
o
400 450 500 550 600

‘Wavelength (nm)

oy ilizs glales 15 G5lS oy pmagdl 0,655 il —F S
PH=Y 5 (a5 51 2
o s (Eal38l L gl o odalin 30 Jloged 0 a5 b les

zoe Jsb Gl b sadshal gla aih) (g5l iges coel
Lol oly0m oo Jsb (al 5o @iz il 5 e Se
0.7
0.6
0.5
404
<03
0.2
0.1

0
400 450 500 550 600

‘Wavelength (nm)

Lyls 5l Jols diges g (nnd J5iS digad (gl 0,655 cals -V IS

S35 oo GrosdT 1) Al e aiee

Cwig y Gl Ol podi b (1) b yad g
Clald sl pite i 2y i ed Sl Sy e
1y 55 55iS 6 90 050 50 40 el @Y PH g Los «(0g
o Wgy (oo 5o b sl opd and 5 a5 o ol b
oS &b, pH g Lo 0l sy ol cdale oo b 5
¥9) $9) 1 g n Chle layess ladlas cpl jo sl
Lilys) pH=Y 5 o5 (tlo az 0 Ve los jo ol oy
@ by il job (e o (F JS0) ol oad (el (At
AN g h sl logel &g s el VYl o clile

max max

(0 J&w) Cenl 00l Sp) uLA) ﬁ‘).g )

0.7 control
0.6 =1 mg.ml-1
0.5 2 mg.ml-1
4 0.4 == 3 mg.ml-1
<03 -—-4 mg.ml-1
02 —5mg.ml-1
0.1
0
400 450 500 550 600
‘Wavelength (nm)

il o CLE 1o gol5 ey resll 9,555 (sle ko -F S
pH=Y 40,5 sl

Sogrme (SNg) iy p alitue gl cdale jo oly b yed &y,

Ol Sy azdale (Gol38IL 89, cpl g ams e LS 095 )

Al hSas Gliee oVl oS (gysb 4 43T 05 4y 5

www.SID.ir


www.SID.ir

OolSan g il y] yaol o geu 9 Coats 0 jlach. pudih 0 93 (Sl g0 — (S glis (5591953 g (sLa 03

400 450 500 550 600
‘Wavelength (nm)

o iz sl PH 55 (65187 0 s ragell 95587 il -A IS
5 OeBgp 5l e oS (e B clale o el VY iS5
ol 8 sl a0 Ve sles
PH )38 b g oo 0ol 5o Jloged jo a5 jsb lea
PHZY b abgy o 03 (lies o0 5 5008 Ol i (e o0
Loy o cado (pn jo ald (p SYL a5 (5 )5k a0 09, (o0 SYL
oo s PHE VI (1 5l g o5 b j0 il e pH=Y o
ol aS (A JSs) 09 (o0 0dolive ysS (w5 i PHEY jo
A ;llfw) S9b (5o oanliv 3 2l by g, )0 oy

il
1% _
15 — . --_E———-“"_F
£ 9 F—=1 =
-
6
3
0
0 20 40 60 0
0.25 Time (h)
[P0
0.2 g )
A 5
i

Time (h)

2 S e O CAElb)o;él:mdmeH)osil)'Lk)ﬁéAjs)—ﬁJi&
}"maxntﬁ Sygo ar oS (Bl az o Ve sles § ug 5l o] (o

)Y )Y ) ) sl pH o by blis o (o) AL

max

NE)
IVIE 5 ) FIV

lo 03,5158 0dgi 50 2918 9 (559I9xST g slao )5 s &,

it glo gilen Sbul o cdBs um o2 g g p

)‘)5 axlas 0 )90 (g (& OOgdTte ;O ks""i"5)" ul:.o?u

A

39y 2 Vb dbgrpe Cdx (e @08 g 70,8 S st e
Ve slos a4y bgsye b cads o 0 ald ) VL &S 55k @
alizes glales ;o ol b yed W9,y all g0 ol 5 il ax o
Ogn 3l 5 e p S (e & clale gpH=Y L AL o
O YL S (ssb a ses oo LS 053 1) (pelie slagS]l
o5 5o Cel VYl ey (saSslenl sl ) JSCis (e

3o 9 05d (o0 odmlin ol I il ax o Y. gles )aXmaX

Al odalie adei o YL o5 ile 4z 0 09 les (o ]

Dyl 052g AN 5ged )3 5 Condy e

22 (i)
19 e
E . V-1 ]
LR Y < S W =
i S
i F %k
Y A=
10 |
1
0 20 40 60 B0
Time (h)
025
()
0,2 ! 1
2015 T T
A =
= 0l 2 Ty
VL — 2 L
0035 * -
[}
[} 20 40 60 &0
Time (h)

clle s pH= Y L 50 0 cilises slolos 1o ol5 o yed 2ig, -V S

Ak 3 DA s &0 a0 59 5l 2 (o o5 (Shee O

(—) 80°C 4 (—-) 70°C
PH o' b 215 Jo b g
ol cdale jo ol bred 69, 2 PH s 5l asdllas ol o
Ol az o Ve lod 5 g 5l e (ke 2 )5 (el
PH ;o 4 g o calo 4 (atge bl,5) Gl oo (i o1 S
by Jolie 4o Akmax 5 Xmax sl logas 15 g el VY 51 s

Ll 00 ob){‘

www.SID.ir


www.SID.ir

e 2l 5l dagaV T4 GLisls 8 gen g S o jladk - puliadi 0 90 (98I 90 — (o ples 5945550 g3 sLa 051

St ol e PH o b gy 5l 6 ke 00,5 i)l
0 4=lge 095 (LSl ol o B b aS sas b ooy HlaLL
oozl § Wil (o 5yl Gean SIS e el s
Sl g T Jle (s ooee yuiS g0 2leS 4 b PH
OIS g cnlple 905 sod sasdslool sl o [t
Sab b b oS oo oolainl 55 YL slabes 51 Jgans jsb 4
YL slales jo andl iy 3l ad sassheel Cuz s
6 o2y CanSls Jloi>! ol sl pH g o5 Gl az o £+
sl daabad ael oy 4 e 4 0 03y soio b
&S ol Caols Ll Lo 53 gla buly s> S5
SR 9 (6995 A 395 resd A e 4 Cewl ol e xlas )0
oresdl 655 3 (8 sl addllas (YY) 005 o o (] s
4,0 AR OeS9y u.:‘ gsfb 6L‘°‘> as O oalo QL....: (SBL? Py
Lo b b ol o 455 ol il e oS il
s |yl geas S Wlgh (oo 9 )18 250 (59 pom
3ol 0ml8 pac b Jsle (405 o Uiy, 5l eoliiwl LS
ot o] sl SIS iz 02 5 b gas S ke
p3Y oloj cJslore (05 @m0 45 (59b 4 WS oo bl BB
OSoe w8 1 JeIs 5 03 (oo g |y b o b S5 6l
S2l aly 5o sl 055 ot 5 et 95 o
o pas (g ot 38 36 aSelel JSls i o S
5 it s 5 s slo et bl il bt

S35 o
s 50 o g PH ol g0 losamniliadlas ol 5o
PH o calize slalos 31 ol eus o a5 Sl as 5 18
st Seisls b slos ,o Galisaisle PH T 5 Si3glss 528
9 pH L;Lb)j_‘SL‘) )‘ u_iw).m )." (2 (e D aS Cewl o0l
sl & Lo blcel ljdh b wnl b 55, 2 2o & Lo
|, sodshool (sl 4z, b Sl ols pH [gisé 51 s o
iy S czge 2l @ PH gsB L5 0y 0525 4
ol el Glp Togd (oo o gy 0 sadskal la
as .\J»))f ool 9 A eolaul oﬁi;S JL@‘ u"ﬁ) )| J‘}.w
6L9.” 6‘)—' YL, 6Loé 6’5 &:)919.1)..\3 pH e ool QWI"?S)‘
b ol a5 sitee ols gla She gl ol o Caws
ol cass (O0F) oile (o Tmme GBS sl oyt 5l
gl b dunlie )0 (008 (LB 508 (e i (e o o
g7 ol 4 (nl pgo wims (o ot 055 I AP sled
JJ)...»_‘) t..B)L> r9 009{_3 )Li.:jf LE) 'ajLM L;Lb A L;‘)‘b >

Syd 5l as Wlaw ol SHo bojgml odle 44 0,5
057 o2 U psle ;o (osie sla ool Ll (oo (saSskeel
Gl 42T oz do oo ol (il by Gl LSis
o, L o lisle ol 42338 1 51 (8 & OY 00 YA
sl Jlyw Jsho e Jelse posizmy b Jlxal
Gyl pl il on )5 ol lacezils 23 o 1) goaxie
097 pp wise slo (5 ke obml Eely Cules jo Joke o
el oS cosl Gl azgs JB S5 058 (o0 gmainS )l 5yl 3]
@ b b g n e o ) e Jelge plasesls
S doy b g wils o B 1y shlem sl sl
ol asls oo (S5 s s a1y eae sl (g Lo
o3l 5 kool (gl yd LSt ol 05080 (s
Sl Fige b o] 4 Sl gl 655 i > s leye sk,
oS5 alp oy g comim bl Ao cnl 0 O M)
9y 2 1y e Jelse il g wlsyy udslal sla gazs
R IRV PES [ BRI PR S el

$ighool Silrormi JuSid w3 oy

L b et Ul Gromis addlhae 5l i cal IS Sus
aiss; slajlizle LS5 61y olS e sl ol 0 plos
039 Gl a5 cilisee Ll i o B olis 5 d &
S5 el sl Lyl 5l Gl clo asllas o el
el 00 00zl (5415 o yos o8l 0 ssislool (gl maz
Cod gkl lo gazs S jsline 4 aslllae cpl o
o oolatwl yloy o PH s ¢yt clale 5l alisee Loyl
SS90 Aoz jeb 4 G ye LIG G

ol PH o a5 il cpl sowwl sla pH. I oolaal Lo
ees TPl aS al e azgi b a8 s il (g Al
Sgym ol LAl b sowl sla pH jo il FIV (558 o 0
i glo Gidmy (e andlo (slag s azmd )0 WDl (g0 Cude
Sl e (Sadil a4 e 5 W] e 09z 4 gy
el Wl ool PH lopss adl 00,5 (o (25 poms
097 o2 2o S5 & (Sl aile g JolS (Sanil
s O3 k008 WS (o olml WSy e aadlS
o aBls bl bl o> G lgie 4 0 n LSl
AL @l o 5o b bulgas (nl JJo (en 4 098
Jord ol 5o 9 hd i sla)liSle 005 S on
apiY sl oo S92y A i 55 Ik e lSl &S Lo
@ ol gl PH o cote sla ) andls glag s a5 el 53
S o 9 g e (6 505 JSb o Wil 4y 45 e (sl o3
bl G5 45 (2,8 ol sl o wiile) (g 50 500 sl

www.SID.ir


www.SID.ir

OolSan g il y] yaol o geu 9 Coats 0 jlach. pudih 0 93 (Sl g0 — (S glis (5591953 g (sLa 03

Jgese job 0l Joe 2l5 Joyd Mgy 59, » peiitew
g ools cews 1y 0s (S0,050 YU slales jo b gy
g 5 o sle aaile Bl 55 B opme 5 e 4
Ol crge Loo Ghalidl ipsl (oo vszs 2 |y s sl
JoSis S Byl nl g ead (JeSIge polal 2
GRIB Cnl pedle (Y) 0 (e YL 1) (g p slo goe
WS (oo Jlesl (g jile 0 &S ala e Bk 5l Les
g odd JsSUse o 25 Ol slo (S sl Gl cge
Yo sles 550 b 510 o Yo I L o oSt Jlais|
9 Ngd o0 5 b gy )0 bt Glo s slml e ge
sl sla Lole s S 5 g cwl Sen b yss oyl
sbes (YF) S ose |) pazs aiyl,8 L8 g ools s |
hoony @lad LSl s p et Wy o YL
S5 cge g 2S5 o)l 5 pow e 5SS
oS oS5 4y e g el )3 85 sigd ol oy
oo Wl slo ] &Sl u‘).».o NS P =gy s
0 oapline ol )5 ile 4z o Ve gleo o oS aslllas ol o
olasl ol a5l YL WS L (o5 ol ax 0 09)
w&ls L> Q,»)‘)S‘ .éb; < .\.»jl; A)\.max 9 )\.max )..v.éLs.A .b..,uy
0 ool |y plaie o Lisle svalie oSG) Les a5l i
(0,5 Sl ax 0 A YL LS sbabes jo aSugebs 4 dme
s D0 5 ) 5 el clales 5 5 a5y LRSI g
Olisg> JS4 (0 &g o (g bilaiy, (o5 ule
Sk s (eBan 95 Ol cal ol OY) wile (oo (S
3 sy eSign o (V) SV e ole ey 50
o ge a5 ol o5 Bluds 0 YO 5 5YL sles (YY) P22

29 (oo sl slo pazs JSlas
S5y 2 N5 (oo e Fsn Jolre S les s
> o a5 (g n o Jsge ;0 SWam slo Sl Ol
an (V) 005 sadshal slo pozd oSt crge 2 )b
ol 32 85 g5 ey sl (g el b ntigy
6LA¢ )b L;ol.w L .\.u‘y < gAB; )1)5 o )90 axlas
I8 owop 390 Ao el 4 Cllae (pl ol g 3L
o S23999508 Ol 5l YL Lo raldlas ol poles g 285
& oSS anl B e (e n 59y 2 Sote sl L Wl
saals ol a3l cpl (Y0) aise olis 1) sodskal sla

\A

lajlss s9am 00 waioid 5 OlslSeSen B, 5 AP lo
Mt 1022 g 2,5 9550 9 Sk Jloes S sla Jo pd
Gl B o ol lo gazs a5 anld 0 ol 50 4
6LA¢ B oolw U?""""L’jg"‘ w‘ » 09)19 (\f) .59..» u’_o.: o0dsd
sl gozs Sl 6l Wil (oo 55 b PH (Jg o590 528
JSas anl @ a5 pl 5l S g asl (S5 sadglel
Pl 55 o3l 508 PH 5 Les jo s> gadslal sl pocs
2,5 iz Ll 0 00 (uiSgp LSl S

g bod (iiigy cdale i b 215 b ysd Wigy (owy
pH

A0 ol b olgs e 0580 2 50 (Sl o yed By oy 5o
Syse ly b ol 5 (Shass 5500 18856 90 Loy w2 (385
GeS o Bdo 45 cpl o olel 3 e g 385 o,y
o 9 adllaagios (8 09>ge bl il 5l Koo s Jale
Dol (o 0y Hob Al 050 pae
&.‘}é‘bo)jﬂ&)bmg;\?dl&Mj‘J@l}@u
olyer Vb o5 slo clale 3l Jls goe job 4 Xmax polie
M&gﬁg&ﬁw‘;@w‘w)ﬁ‘w‘w|00y
PSS anld i ol 4 wlal Jelse 51 (SO lare
3 i e aled o Sopu ) gadshal slo gz
Olsie & 58 9,558 (g 5l el s @ ey 3SLe z5e Jsbo
2 33l oo e et S5 s sl 5551651 S
e cpl e 5 (AN ) 5951l 5l ool Cows 4y aslis
4 dly (ol B (eig ez ail B ool job 4 a5 ol
3 o L e ol S5 aSy) 4y az g b g il il
W3k oo b e 5l (JeSse 90 sle S Gl ok
205 (oo HEgn Sl geS

s s s g Vb b ) ey Ll il
SHon sl ge GRIBl cage 8 RS 4 e L
Comezr (oefign Yl gl clald o adly )0 (1) 205 oo
oo b1y 5 51 ¥ o 5 <03l il o J5SJes S
oo Yo bl Ll o5 Szl yal (e 5 aiiS

g chale (sla, S i oo S b () i yaed 9) (o2 5
ol bg ol a8 )3l o Colb o ylisags pen! polie o pH
208 ool p dhis job 4 oles is Sl gy Bl
g S5 )0 oSl n i e plyie 4 Lo a5 Sl |

www.SID.ir


www.SID.ir

il 8 5l g1 YR8 (Ll p e g o 0 jlasds . il 0 90 (950 90 — (o gles 591 9355 g sLa 051

A odslive (sowdglsl

S5 i PH g Los 53 (215 o juad a0l 3 (oo 2

Sl ek gl an, LSS ln (eSen S Uy Vsl
A S 5 sl ol Cenee s s gblite la 5L
b Sl Sl e 5 005 oo T (ol o o
A8l 5 esle (g o By cnlple (F) Sl (o9 0
979y shlrd b B ols ISl wgd oo (ol axs) Lo (59
Ol g 00,5 Jlubl 36 olail 4y 1y ool JLisle a5 0l
& p Jetie 1) (Rl Gla geale sl ol plis
B ooyle el .(VF) conl 8,00 ol Polxio b slo
W Sop oeBen S e 50 Oly 4 ]y Gl e
DS o1 5 o 55 swnlie lS o pmagd] e s
@ alol> by 2ly g yiws jlaie 0B W gle Ll
S s eogell e (532 Geian )90 0 sy o0 S 4y
bad ouisS Cuiles Jole (lyie 4 O g slo slo e 90>
03303 Joe P Sloxive | 5 pline o l3lo St s 40
ol hgas sipled e pezs glasl Jolye jo 1) Slees
Se olgre 40l SIS slp oS ple (S ples b le go
T 5 Y0 slales 5o g 009 ool Pl sl (sl 4, aie
e (oo Li 393 565 e (Sl 2 s lales 4 cd
p oeegll 5l ol udshool gl s sl () +) S5
A2 co Hlid 0,108 59 ,iSl gy o 5l oslal L 1) (sals

o S35 o ol T 51 0)I58 g 1SN g Sae gl -V e S
alold )l 5ae bghas ¢ ol yud dige Ll pd 53 (ymsbigSSl il VY
e oo Gl paal o) (6 y%egili B

G5 Aol
gy cble g ey PH des yice Joz Sl gios ol 5o
cib s, b alol> mli 5 oad pw)n 2l e il 2
QL) moSb zoe Jsb peds Syspe 4 9,6588 xi
P55ws S 58 5 (AR D eeniSle zoe Jsb o Gl s
Cpye 4S5 A asiie (8,8 )18 0l 5 50 0 105 g xSl
£S5 oo B chile o gadslal o ani, LS byl

\Al

3985 Galidl 2)S ol gl (235 e Wl g3l JUub (5551
@ GHan sl Js:ge 9,55 2 RIB) 58 s sy
Sled caozs anl b gile Jlb 550 @dly 5o all oo o0
p3¥ bulgas slo oS 5 JoSas slp &5 ol 6550 Ol
b pozs oSt oS Wl 5SSy olyie 4 Lo g el
Jos ibe Jb 551 2l Gk 5l el 0B gl

el
clile slo,sS 55 PH s b (2l Jayeed g,y (o) 2
el ad )8 s o ol liongs peunl polae jo Lo g
oS (el (e 0nS 2 5o Jsbe PH &5 Slx
Cool ol W sl T 5o (s sla)l w096 5 €55
GRS Ol 5 U 8 g gl 50 0L @8 Gk )
o )18, (595 2 (6108 (st A Sl S sl
S syl olsdia PHIGR LA(Y) wsl ansls (s
il (o0 grhsl (G Gl @oS (e )3 0SS
Oy Jlo e 4, L s 08595 solaly 55 55
o i 2l @S Jy wb oo el (S Sl asdls
Ot JE sl S Ol e pLSLLL s s
dgose j5b 4y (1)) wily axils S5 Wilgs (oo b (g
& aize 05 Pl S la PH o o (s 5l 6l
B el b (e b S35 ey el 9590 40 oS Wi
05 2,555 S 5| ol @l ((FIV) (555 s eselT DI
o A W oo olid ) gadsleel Slrad (lies 5
Ol LSl po SlghE sle S ol e Lo a,
Sys0 , PH= Y Jio (il L5 sl pH o 0l 54250
Bz (nl s Wyl mad e s (5ol e eesed]
Ol Ol RPN 2 st g FB Ao n gl 595 2 b
Gl 4y oo a5 4zl JsSUge b 5 ool Andls gl iiS
GoSshial o mazs 05,5 o sadshal slo ez LSS
Ol Juds a5 009 ylo 95 0 YU e 5l 5 pH= VIF o
5 oon 3y 2 PH allaizr byl (ree 0 Oly o )
Sl gy Lo s andl ol cans gl s 50 0 b b
ao S5 sl Dy el se 5 i el PH
3 0,50 PHE Y @ cs (65 slales sashsl slo
JSias sl YL slo pH o5 (SUTL e cllae ol sl
& PH L9586 5 o5 QUly Bl b 5 ookl o gazs
O yesd YL Oliee ol &l sl il b cnl s 2les
ol G oo 4y sl g 1) 9,658 s gl ;o 50,8
LBl Az g8 i (g UL Jre 0o Jelse 4 (Sl
e po oS85 53 S3elsnsd PH 5 Lo yo (25, 0nl ]

www.SID.ir


www.SID.ir

OolSan g il )T yaol e g oy 0 jlackh puliadi 05 99 (M 91 g0 — (A gl (55 81935 a3 5L 033
o9 Yol SLPH o 9 BSA sy 51 2 (e 5
0 o Bl 4z o Ve gles jo awlisSSl cel YY)
PH ;5 ooles ¢y5mmslisSil a5 oy oanlie gaios ol 4 sl
ontl sl 35 b s Uil (gl YU cglales 5 Sy5elss 50
95 D9850 59,9505 (5959 Sl () b onaline
Oesdl G Ul 5 (60l a5 285 )18 a5l 550 005
sleo o il oo PR IARTY oS eSS (6l (595 p
s Sl &5 g0k le Wgm 4 4z g b 5 Sujsle 8
oS ookl slajlisle JSas ISl S el 1,
Lol o by oo oS 5 kil (e 50 (g 05l o0
ole S lgie 4 (g cile ol pH ks 5l Jsens
o Wl 1) 053 Joe 2 e gead JoS2T )0 Fge (St
Lolys (pl )0 a8 58 b gesd 5 Gy o) (o0 a5 4 08
JSo L oS s @lolisle gl o obml sl Lews
o gead 5l @lal liee 5035 Jolsd )0 (e (b
aed plyie amigsl o Bozg 4 e ;0 (Siives sk 4
Olyelt Ol (o0 3585 (i i ooles (b, 5l Sl (IS
oslitl (e25g sl 4l 9l jeha WSl (sl adsl Gl
Jlye 4 e Sl zoo Job )3 i Gl bl Gl 3 5 990

D (o0 (e Fgo ol Sy

16l Sl

5 S)Ser gy cnl ploxl )3 a5 (Sliwgs 5 o Sen 4S5
23,5 (50 65wl 5 ST (apiS L

Yy
www.SID.ir


www.SID.ir

e il 8 (55l sV A0 QLeasls B geu g Cass 0 5lach . a0 90 (981 90 — (o ples 591 9355 g sLa 01
&lw

1.Carter DC, Ho JX. Structure of serum albumin. Adv pro chem, 1994; 45:153-204
2.Chi EY, Krishnan S, Randolph TW, Carpenter JF. Physical stability of proteins in aqueous solution:
mechanism and driving forces in nonnative protein aggregation. Pharm res, 2003; 20:1325-1336
3.Chiti F, Dobson CM. Protein misfolding, functional amyloid, and human disease. Annu Rev
Biochem, 2006; 75:333-366
4.Chiti F, Webster P, Taddei N, Clark A, Stefani M, Ramponi G, Dobson CM. Designing conditions
for in vitro formation of amyloid protofilaments and fibrils. Pro Nat Acad Sci U S A, 1999; 96:3590
5.Collins SR, Douglass A, Vale RD. Weissman JS, Mechanism of prion propagation: amyloid growth
occurs by monomer addition. PLoS Biol, 2004; 2:e321
6.Dobson CM. Protein aggregation and its consequences for human disease. Pro Pept Lett,
2006;13:219-227
7.Fandrich M. On the structural definition of amyloid fibrils and other polypeptide aggregates. Cellular
and molecular life sci, 2007; 64:2066-2078
8.Figge J, Rossing T, Fencl V. The role of serum proteins in acid-base equilibria. J lab clin med, 1991;
117:453
9.Finke JM, Roy M, Zimm BH, Jennings P. Aggregation events occur prior to stable intermediate
formation during refolding of interleukin 1. Biochem, 2000; 39:575-583
10.Georgiou G, Valax P, Ostermeier M, Horowitz PM. Folding and aggregation of TEM beta-
lactamase: analogies with the formation of inclusion bodies in Escherichia coli. Prot sci Prot Soc,
1994; 3:1953
11.Giger K, Vanam RP, Seyrek E, Dubin PL. Suppression of insulin aggregation by heparin.
Biomacromolecules, 2008; 9:2338-2344
12.Gsponer J, Vendruscolo M. Theoretical approaches to protein aggregation. Prot pep let, 2006;
13:287-293
13.Hamada D, Yanagiharal, Tsumoto K. Engineering amyloidogenicity towards the development of
nanofibrillar materials. Trends Biotechnol, 2004; 22:93-97
14.Holm NK, Jespersen SK, Thomassen LV, Wolff TY, Sehgal P, Thomsen LA, Christiansen G,
Andersen CB, Knudsen AD, Otzen DE. Aggregation and fibrillation of bovine serum albumin. (BBA)
Proteins Proteom, 2007; 1774:1128-1138
15.Jeyashekar NS, Sadana A, Vo-Dinh T. Protein amyloidose misfolding: mechanisms, detection, and
pathological implications. Methods Mol Biol, 2005; 300:417-435
16.Khurana R, Uversky VN, Nielsen L, Fink AL. Is Congo red an amyloid-specific dye?. J Biol
Chem, 2001; 276:22715
17.Kuznetsov A, Ebert B, Lassmann G, Shapiro A. Adsorption of small molecules to bovine serum
albumin studied by the spin-probe method. (BBA)-Protein Structure, 1975; 379:139-146
18.L1J, Uversky VN, Fink AL. Effect of familial Parkinson’s disease point mutations A30P and A53T
on the structural properties, aggregation, and fibrillation of human alpha-synuclein. Biochem, 2001;
40:11604-11613
19.Lomakin A, Teplow DB, Kirschner DA, Benedek GB. Kinetic theory of fibrillogenesis of amyloid

Y¥
www.SID.ir


www.SID.ir

OolSan g il y] yaol o geu 9 Coats 0 jlach. pudih 0 93 (Sl g0 — (S glis (5591953 g (sLa 03
beta-protein. Proc Natl Acad Sci U S A, 1997; 94:7942-7947
20.Macchioni A, Ciancaleoni G, Zuccaccia C, Zuccaccia D. Determining accurate molecular sizes in
solution through NMR diffusion spectroscopy. Chem. Soc. Rev. 2007; 37:479-489
21.Modler AJ, Gast K, Lutsch G, Damaschun G. Assembly of amyloid protofibrils via critical
oligomers--a novel pathway of amyloid formation. J Mol Biol, 2003; 325:135-148
22.0Ohnishi S, Takano K. Amyloid fibrils from the viewpoint of protein folding. Cell Mol Life Sci,
2004; 61:511-524
23.Platt GW, Routledge KE, Homans SW, Radford SE. Fibril growth kinetics reveal a region of beta2-
microglobulin important for nucleation and elongation of aggregation. J Mol Biol, 2008; 378:251-263
24 Poole S, West S, Fry J. Effects of basic proteins on the denaturation and heat-gelation of acidic
proteins. Food Hydrocolloids, 1987; 1:301-316
25.Richardson JS, The anatomy and taxonomy of protein structure; 1981
26.Riiegg M, Moor U, Blanc . A calorimetric study of the thermal denaturation of whey proteins in
simulated milk ultrafiltrate. J Dairy Res, 1977; 44:509-520
27.Scheibel T, Bloom J, Lindquist SL. The elongation of yeast prion fibers involves separable steps
of association and conversion. Proc Natl Acad Sci U S A, 2004;101:2287-2292
28.Scheibel T, Parthasarathy R, Sawicki G, Lin XM, Jaeger H, Lindquist SL. Conducting nanowires
built by controlled self-assembly of amyloid fibers and selective metal deposition. Proc Natl Acad Sci
U S A, 2003; 100:4527-4532
29.Speed MA, King J, Wang DIC. Polymerization meechanism of polypeptide chain aggregation.
Biotechnol bioeng, 1997; 54:333-343
30.Stefani M, Dobson CM. Protein aggregation and aggregate toxicity: new insights into protein
folding, misfolding diseases and biological'evolution. J Mol Med, 2003; 81:678-699
31.Stefani, M. and Rigacci, S Protéin folding and aggregation into amyloid: the interference by
natural phenolic compounds. Intj mol sc12013; 14: 12411-12457.
32.Stoll VS, Blanchard JS. [4] Buffers: Principles and practice. Method enzymol, 1990; 182:24-38
33.Teschke CM. Aggregation and"assembly of phage P22 temperature-sensitive coat protein mutants
in vitro mimic the'in vivo phenotype. Biochem, 1999; 38:2873-2881
34.Vermeer AWP, Norde W. The thermal stability of immunoglobulin: unfolding and aggregation of
a multi-domain protein. Biophys J, 2000; 78:394-404
35.Wang W, Nema S, Teagarden D. Protein aggregation-Pathways and influencing factors. Int j
pharm, 2010; 390:89-99
36.Wu, C., Scott, J. and Shea, J.-E. Binding of Congo Red to Amyloid Protofibrils of the Alzheimer
AP 9-40 Peptide Probed by Molecular Dynamics Simulations. Biophys j 2012; 103: 550-557.

Yo
www.SID.ir


www.SID.ir

