DOI: 10.48305/jims.v42.i777.0657

V&Y pao Jsl 543/ YYY S0 )loads/ 093 9 i Jw uluol (S5 33 0 ASUS1S alze
VEeY/ V8 ol b VEXTBINY 2 oy 2,6 VYT YNY e 8y U

S SLoiind (0! s (TS il O 31 o g (53Ul (! it
Viola odorata ol | g s

Y

‘ ‘;'tl‘)a.cgrl.cg.;@.o.‘ jl.‘.uj.gﬁ‘,‘gsdlj“ ﬁjﬁg‘)&l}acdlji.‘ ‘;tl:ﬁdudy

¥

BUYT VAT YgEVIEN S Slas Suls 3 gaus

w9 3 Ao

oS

o dg3g adllas oyl )3 .55 3555 ViOIACEEE dlox | lalS ;I Lalisee claodlgls 13 g 35y 1y loys cl il jl (glod 1S (o3g4xe ¢ AL (sodl> (glaniy 1dodio
A5 )y ViOla odorata elS >  sgsl>

Jop As g0 Jglbl b oM cod mlo 85l S SaS & odal Cuwd 4 P (go)las b glyscul Jgilio g liegylS” (65 3l ealitwl b (gedls (glasi, :lbu:}g)
ol 09,5 £ 3 B3las &yg0 4 CBT/BIB 340 ¥+ shiss asldl j3 .35 wyp MALDI-TOF g HPLC ;I oslizil b ool cwd 45 (glanygumST i3 15,8 aiS 3
S Jsls S e Ldg Bl 31 g0 4 Ve 5B b mg/kg SBigd > Jod A 90+ b auSTd ol lasiiy (sosuS el caliie (glaog S LA
b plol 325 5l ey el VF g 5 aCmgisn 9 gl do g i dacumwgid i

058 8 5,8 Lasuie 35 MALDI-TOF (il .55)b 3455 Viola odorata oS A+ 50+ (slasumsTd )3 (goils cloagy o5 ob lis 35 5iles S zols sldai8ly
e Sl o Mo pd Ar S8 (goniS' el 09,5 S asuiio e Gldlas ol cpictes Wbl o (soals sladiiy 4 by (o390t 13 boynsTd  JoSge
A3 o il ) ol 3o d 00 genSd &S Jlo )3 00 suhs (gl JoulS Bluws yzalS 4

ol s 4 bgyo o g logs ] (g it (sl Sl gm 5 2555 8 odlatl 90 ol (g0 o Jelse (e 4 il sl (st 36 5 Ao

Ngas 03latus] A

o s (5018wl fasal olS ¢ goils (gladiy 1 gaS" 4 55lg

O i g gilwlan (@l pBou] s jaeils dgrue Sy Bilo (sipe Jles o @l) jlugdys wdlil agp gpalb (o 3Y by tgls )

SEO-FOV :(YVO) ¥Y ¥+ lhasl (K3 0aSiiily dbxe Viola odorata olS ;1 & Sxume gails sy (oa! phumaw (565 oalals
Gl Sleslial bl dady (oo L Glagiosw Ao

G sl Sloys gl o Gl sladzy Lo s (g il Sl gladay 5 oSy, Slwssls oy 2 (S gladw

Ly g oslin il 5,ls Olgie 4 oS sl gladag 5107 Wles s LacrSsn 5 by 65l (0T Sogn o 0l 31 S 3503 5

345 ST 5 ST e a8 JET ¢ D5 e bl S bl sl () ik

0¥ 3505 0,LE a3l S5 g Clad a3 5 Ly e s S e s L

Lo 4 Olgie o Sloss bele Olge a1y oy Sl ans ) ol o () dons o s 5 05

Ol ! Olgiol lghuol (K pole oils (29,0 pole 5 (5lugls 0aKtols (uigsusla 6 9,5 — |
Ol ] Olgiiol Olghuol (K pole ol (29,15 pole 5 (5lug)ls GoaKils s5s)sS Lo, 9,8 — ¥
Ol olghol lgtol (K5 pole ol&iils (s pole 5 3lugls souSiils (5595 55 )lb 0 5 - ¥
Ol 35 0loml)3T e g olKils sl polle (goasCtsls 1 ganis 09,5 —F

Ol)‘.'.‘ ‘QW‘ ‘QQ,é‘al ;si“’)" r:5J.c sl sks‘{s)‘\) f:}l.c 9 6}L”5)‘Q dad&.ﬁdb ‘JS.:SWLA)@ es)f :5)me a.:\j-l :Jsg.m.o dcdiwq.gﬁ
Email: az.taheri@pharm.mui.ac.ir

2% VY ge sl (sain VWV (Gopleis / FY Jlo— Olginsl (S5 0dKiils ales

http://jims.mui.ac.ir


http://jims.mui.ac.ir/
https://orcid.org/0000-0001-9931-4664
https://orcid.org/0000-0002-2256-040X
https://orcid.org/0000-0001-9333-5798
https://orcid.org/0000-0003-3416-2596
https://orcid.org/0000-0001-5565-3875
https://orcid.org/0009-0005-8858-1384

OlylSan g Sl aY

23 g s Sl sladzy Lol 0L 0l Kas 5 Slazak
Slp 5ol 5l b &y o 4 XI5 . Viola odorata oS
(1) &S Clablows &2
Ll sl 05 5L 2le 3 63 (D Oy (] s
535 ol il b Jleb i sl 4 e OF s 3L 5 Shas
ol W glesy o T e pwls o Slagsile 35150 —dns
s 55 o S ole 0l Oless gl 4 S G 5058 0 055
J:;b sl Eelies gl T slacaw sad O (V0) Conl o)
G50 ol s S oS e lagls CAEL ol il 3L
i 42538 Sldlas 53 (YY) Wl 55 a5 ad e Sl azws opl
ol e oS i SIS S e il gladay oS el
ATV LYY V) sl anils |
b S Bl e sl gladag el S5 LY &
adlas ol 5l us S en 4l 3L adllae 5 oy 6l

Viola odorata oL3 3| s sal> sladz, Lol s 5 g5l wlis

sbday nl ool pRan L;J.\.Sr.:lz.. S ganlsl ys 5 AS L e

.:;quﬁ s ol 6)\.»:\.,\}

W9
olS ilwoslsl
« Viola odorata LS ;i s sbacuan’s (g ol Sl ¢l
Olsmd 3 305 g 4 Slal S SaS 4 OLLS pl dsos, S
38 pldl ) Al B s S
iy oSl (s il (slakiy
AT Lol ag o p S Pl Al et sl
S bt s Dl 1 V) G b d ke 5 Ol NS (60 b sl
bt Sl g 28 bl James (sles 55 (6 ;S0 slas S sl
G o T 5 O bglie I Yr L a) (5 Seslas LSS
5 LS Gelladl b as s pally B S b Lo b o jlas
TV OC los 53 M w4 laze (3Us olius b s 353 10 OF
(YY) i S oy bl
opbas 005 i)l
I3dms o o Sl &y 053 Sl b ol (50 e
Sl S ksl eSS b 5 5 ekd O o Sl s
Ll by by eds e A= T 56 5y, el S e XS
6 5 il ey Jols IS = T 56 s, e lasl a3
A2l J35 A8 s b el SO e LS S5 sl Ol JS (6o
s sl eslie T (b, S8 & Ladis Sl ey JSU- T 56
OVF) a5 8 e

9l slaatiag el pleasus Sasaliss ol 3

ol il sladzy & pl Usl ols s ol Cgllas S35
My Ss Joes 0 Izl gl VL foles 5 Kls (55 e
Sy s Al ) Coam il (g5l (Sladiy pos S 0
4 olgr 28 Plal Gllal g ax 5L OIS o ol 4 | il
S pllan J oS ge 0ol 85 (5l (sla il slonl
S ST 85 gl D 5o Sl 2y OF a5 3515 (5 7S
oy a5 bkl s e 4 e Sl OF s
Sl Jels S5 Glak sy ool B sl it biles
3L s S S Slad Sse dandls g @ o sl ladiny
AV ) 5l (578 g o Ol (508

Slaes S o el Ll S5 4 s Lty 04 (5 5il
Sl 53 355 Cogr & 4D 53 5353 0 JeeS S 5 poel e
Lites pglie Lo sty 5581 blde 55 bbb ol ual 5 JonS 5 S
Sl s (A A) 355 SN WOT Lt 0358
aw by et s | el D ey bl 4 (gsil (gladzy
Slle 55 st sbe S s e w5 s gl s AL
ok Eel oltle Shs 5 cpl S 5000 555 e slaml o]
53 ol abex 31 il sla Sy gsil> sladag 53 6
s S LSL:A(.J_.J-;T,pH Syt pland DLS 5 ol = s
) sl sl Sad s L;um-ﬁ}

Olpe 4 b jsb 4 (gsdl> gladay &8 Coul ol s oals G
SLS 5 ol Lgy e 8 @ OlS  sls L;La(....v.;l.{.a 2 asl cdabe
o 5 mass pig i il 5l @iy S p s edes sb a
Glacdlad (55l gladiy il 35 s Lap S 5 2 b
Sl iSedl 5 iSe e s S T S alax 3l (gadae
Ol s Oloys (sl Lol iz (OF ) LB HIV 0 5 5 0
5 ol e S e s Sl )3 Bl (S e slagsslen
kS sl sy gekiSedas s MS (Multiple Sclerosis) (sl
QO W5 3,008 355G s Lok

ol gl (sl glodizy ol o3 S5 OLLS o o
ol yasedis i s SULS 5 ol gl 4 5l 2 JViolaceae
olis Sweet violet L las g4 ii ol L Viola odorata LS
4 ol Gl il o &S U8 e Ol | sl sladzy oL
el oals oLzl 4 208 Sladllas 1 (g5l 53 S 0 SGS olS
sladzs 6oL palie lyls Violacea esl sl olals o« ol
OV Ve D) diten (g il

«lls Viola odorata oL s S oLl ol 5 Prénting
e 0 S S S s S Cal ol il slady

OA) el IS

V¥ g Il (sazin VWY (gojlads / FY Jlo— Olghual S5 0uSCails ales SOA

http://jims.mui.ac.ir


http://jims.mui.ac.ir/

Olylsan g Sl e

mg/ml = ((A280-A330) *D*MW)/€ Y dsles

T J_,.\a): la Q)_,c__MS\‘)é uJ;- glﬂA280 IPAEIPN Lﬁ.\ BE
W' nm C}A J_}Jﬂ )J dms‘fjh u"\> U‘J‘?f‘ ASSO )V/\' nm
O MW .l g5lwcdy oy ms Oles 15 D jlade Al s
extinction . b sl ;5 € 5 a3l o g 5il Ay JsSse
RGN v LN AP

AT Sl

Sl ol st s b Gills 45 8 Sy Sl Slalas plas
plmil A lesT Sl LIS 55 GO e (sateS o snaae
o3 sde 53 oale i CETBL/G (sla i se asndlas ool 5 0
Olgi—ol 0Ly, oK _inss Ul gV 5 pS T s
05,5 i ol tilosl 55 55,V Sde & 5 sl s (gl &
°C 3U1 slos 5o ol b B o wmﬁjéjjjﬁb)u
Al bl caalllas gy, 3 5l L3N0 S ol YO
e b olaol Dse 5o 5 KD e 0 5 oL
Sl il sl plril Se plad 53 L5 S oo anlllas 3,0y
Sy 4 555 V3l e g S %JT}L:\..;‘U.;‘J.TFNJ:_MQ
L s Bolal

il slodzy gl

Y,.:..,,.EJ a}jf;' BE] &)LA—? 5% MCS?/BLG d}.ar' Sl
Sotl= sl Lz el SCa b s il sl oy S LA
wVer 500 OMOKG lajss ss desysAr 50 glad S B
Aoiw S S il Wy Slis b o
AL INCR PP PN PSS Y RIS P FE NG

asl

HPLC) W L6 L il (1ST5ilas Sl ool ol Silas S e
L;LAJ.:.“..:.“' cﬁ«.u‘u.aéui.»sds_)}kim .M:kfdu..lb_u_);/\' B
rljfy“b:);); 3515 3 4mm s QST 3 53 cpl 5 (3daie (5 sal
Ol (S ol e 558U 55 il Lzy 4 by HPLC
53l e aids Yo ssu- s «s (Retention time) (s ,ls50
Lol b3S me cpl ol S e 5B CuS 5 6 K
A3 00 =Fr s 55 5B Ll b gsil> dng (gilb—wli
T R O R o] U LR L% o o O Ol s |
St das Sl Ao 3 A 500 O ST g S
w3 53,03 1, 5 eSBoss s s o] ol S sles S 5 il o

.L.JJLL;& 6}.5.1;-.1:2.__3 S Lga.,\;;s.,\:;l;

9l slaatiag el pleasus Sansaaliss ol 3

VLC il oslieal b (s sil> (slokiy silltz o ol
Vacuum liquid ) 05w (555 Jmol> €50 (padss g
A2 Jaze C18 Uil sesle s5l= VLC (chromatography
Dl | pisal Bl 53 I3 gl e ) Joo b plt o sla s e
S 5les S sl ealin wl b 0T 51 e 5003 | (PH~8, 0.1M)

Jsilie o= SO L Ot il 55 S L5 ST S Cod b
Sl p g sl B o 53 e 5 03,5 Jleb () S dslee)
S H3S 3 O (S Gl Stk e 53 AS 03y e O
= 33 dales plUS 8) Aoy A 500 S L Ol 5l e
o Ar 500 Slad seST S it S (R Y S 53 O
Y5 X0) Lus S (shynp b 5 s g ilulis

HPLC) Yo oL b 518 wile S il oolizael b oy ol

5l s @l Yl oD b ale 318 5k S plnil g
MM O siw) HPLC Ot 51 il sladity 555 0 032 o
0 loyd o3kl 5 C-18 Lidl= (gesle 5 (Navapack, Y/ax Y+
SHPLC oo 55 s S osliinl Mg s 2 Sl e S
AB sladd> ols O S ot 5b oS A eslize] OLsI S P
Ol S b5 YA BA00 Cond 3l ate sy 0Ll S &y 0 @
open oz O sl A B g i al e ) 5B Lo
$3-B I 5 (TFA) bl Sl 6 6 5 don 000 L
o b o3 g el Sl 5 (65 Ao 3 0/ 0 sl

(Y8) e 8 el 2o 56 YN0 50 Jsb s

MALDI-TOF oS (g sil~ (slodiy  loli 5 3 J0T

b 5l edd sl il slady Al s alubs cer
Sai b o) Op—lin L MALDITOF (2, b e
A asbiad Sl Obey e

QST o 0 (5l Aty oS (Slsme on

S0 s S5 51 S a5 (sl Aty glse (S5l oS
A bl g S 5 S UV e lesliza | A 5 Av 5 00
e85l AL o o V03 semeS1E 5l e S e\ sk
soymgiml clle b s 8 = AL ypH L ot
Jsb 53 bt ged ol e o ol G s 40 OS5
YAY M 3 ol Olpe A kil TFr 5 YAS NM o e
Olyee a5 b 53 by oo (g5l ity DS 5 odr w0 b e
chle ol S LS 5 odr a4 b e YT IM s Ol
stel s ) sdslan 31 0pnS1 B o s il Ay ol
225 Sl Ay do s N MM sl clale 4 Gl s

A e O oS 3

704 VEY ee Jsl (cazin VWY (gosle / FY Jlo— Olghonl S5 0dSKiils dles

http://jims.mui.ac.ir


http://jims.mui.ac.ir/

OlylSan g Sl aY

9l slaatiag el pleasus Sasaliss ol 3

1000
A

800

Cyclotides peak

600

Voltage (mV)

400

200

16 18 20 22 24

‘Time (min)

B M).SO' d}_w.f'f r‘;jbg;(A:‘)\:’-Cﬂ’u’@Lﬂ&bf}i‘lﬁ}ﬁ}‘d#]@daq6\.&&_,:..5‘)493_”4.6(';}3&}; @L’JZ\

Voltage (mV)

Cyclotides peak

600 B
/
400
200
0.0
25 27 29 31 33

Time (min)

g

oo A e S15 18 s 5

Iy Ao 33 At DSl 3 5ledd o5 2§ i 53 Y-D s 0
S50 035 b st oz, o il o

RLEE R uplaj NG Y W W u}ﬂl; Y\V/¥ )Y"\\‘\%O

sl 53 5 e e oL

el s sl w4 Cybase s 3

Cybase _,olos o ol ol il sladiy o)

;;L:.]a BE) S &‘L—-AL\—«; ngﬂ;- L;LﬁJ.:lﬂ {L&.: \ J}.b-
G s LS 5 IS5 03 s e 05 |, MALDI-TOF
LSL“J‘:::i J}Q}A Q)ﬁ (§od 9d>=s 43 v.(u S J.\.; C,.A_.MEJQ 5.¢\AT
A b G s S s Cybase ,olus s a ol e gsil>
31338 e LOT gl S5y 5353 jasie golgin gsil>
s bracelet L MObius g sil= sladzg ol S ol alar

RGIUVH PN WA I )‘j“é J:.v oslaul S50 ml}.ﬁ A_i..:)

A)

MALDI-TOF il ...
MALDI-TOF «; Ly o cib s i 0 By AT IS
I 53 a8 shilen das o SLAS 1) Ao js Ar 500 §snST 5 52
Osdls YAC v =Ya0 s (gos gdoma 3 by S (il e i A- Y
o ol ity S50 055 O Sl Gl Atn s Sl
5o ¥-B s ib e 0 Is kS VESTY sas s S b
Gl o3 s e LS ) o3 A O SIS s bgy e IS il
S5 g odalin Ol ¥V v TV gosglos 55 oS 55 ib
V-C i il o il ladas a0 bsye 30 Sl s
Cab ol das e QLIS 1y A3 00 O ST b jles 28 ik
OgeS1E cal 53 odas sk 4 (Sl Aty 93 S US o

1 Ogdls YAVA/A s YAPY/00 358050 055 i i a0 45 2500 3525

-+ B)

C)

ML A st o

PPTI & WY lx L

i

D)

I
v«‘w){W “‘“W! M M"“ W“,‘v Ll 'm M"“ .w ’a“;\‘f

(C a3 A DS 3 51 IS il (B 700 030815 51 IS il (A ko js Ar 00 sl 58S 3 4 b s o MALDI-TOF u_a.:b@ta N e
D2 33 At O guS) 3 51 05 g b (D hez ;300 O geS T 3 03 S i

V¥ g Il (sazin VWY (gojlads / FY Jlo— Olghual S5 0uSCails ales 5

http://jims.mui.ac.ir


http://jims.mui.ac.ir/

Olylsan g Sl e

9l slaatiag el pleasus Sansaaliss ol 3

Cybase ﬂb”.: BH 6‘,51:- ‘sLhJ«_';_;a_: QW}(‘} 6M}MALDI_TOFJ.:EJ.> O-MI Cawd QQL‘_S; ‘)ﬂ}a Q)} w;ﬁ}‘ J.‘a\:- c_\b A JJJ’

Cwd b S g9 plgige 039 4 e gig nlgige 039 . 039 (Sl - .
- ermb o 095 23
[M+H]" ouel T gl ol d 93 i nlgige
YASY/ 0 YASY/+ 0 Vaby A YASY/N Mobius
; ; YAYA/AY Mobius
YAYA/A YAYAIA Viba 30 linear )

Kalata B12 YAYA/+A Mobius
Hypa A APV bracelet

FAFY/+0 AP0
cT30 ARLATANS bracelet
cT31 Pare bracelet

YAV /P ¥154/F
HB8 \AlaYiig bracelet

oo http://research.imb.uq.edu.au/cybase/index.php?page=we

213 3,08 Hisme glaanas s g5l laday gl 5 S
LBy s Slags Ol sl Gladiag Sl S ot &
05 b sk 4 sl laday (YY) Cw s edalii s Jo3
cb L Violaceae gosl il a3l Ola LS Cilies gosl gl
OlalS s il glatay oLl cplaly (YA (YA 00) Lsd
Y ) A3l r g sl WO Sl D3 o 5 il
MALDI- 5 (' S2) HPLC sl & 55 b aallian ol 53
oS S wl yasiie g S s S! = semen 5 (Y JS2) TOF
ol a8 il e sl a5l 3L palis lls Viola odorata
Ol e ol o 0315 QLS S 1o ol 2550 L o leom 55
2 O o @ VLC Lo co wle IS 5iles ST
S sl ok DU 5 as I8 Slalllas 3 3500 4y (5sal Az
LY X)) s sl Ay olyls Violaceae sesl sl OalS
2 s el Ol e LS 55 Viola odorata oL S
g gl sl 0TS0 015 e (ol ol 5 A3k s
Sk L35 Sl 5 andlae cnl 5o 3 ped el (g5l
Szl OS5 e opl by 5 5505 555 Viola odorata oL s (s sil~
Al i e laggslan 03 DS 5 pl &S 2l
Mobius -\ 165 s s 038 2 e Sl sladay
5 MObius [l oo s 5 slaediS s - bracelet -Y
oy S s ol s sy a4 L bracelet
cis-Proline ;2 > R bracelet ; Mobius
53 WAL s e 50 50 sl 0 P 0 et oy
33 530 35 Sl MODIUS 55 a8 ail e sty Sl
S Bl o e 5 e S lgs (gm0 5 5 - bracelet
St 5 Ll Kos o8 05 90 & Carud Sslize s JIs
olisb cyclic Knotting J yexs jsb 4 5 v oSS

LSLAJ.::.:_! Jﬁ)w)ﬂjlﬂwb O_i‘).) .(‘ﬂ' ‘\"-\) J;)_..udn

Icome

eSS o o (ol (Slodiy (Slsme Jllis a8 e

Lo Sl ol Tl 0o 13 2 53 (5l ity (lsome e (pnd
2 S5k iy Sl sl e 35 plonl g S 5550 T UV
o3lizeel MALDI-TOF Cibs 5l ol s 4y (slacSly 51 0 ppnST 5 a
= K men 5) Jsdr a5 Lo 5300 DS gl S
S5 ol I 055 M s bl Vaby A sl iz TA
Sldde ol el s 58 O YASY L, Cybase .oliss o
am D Al e 074 M-1ecm-1 ;5 Extinction coefficient
mg/ml sl dzy Clale o 300 DsenSIp 3 &S As jaselis
49/4 b § amd OS5 o g ek 4 A3l e t/ASA o/
RO JE - JOCI P P VP PR W P WA DU PO {J 35 W
Gl Ay B IS S men 5V Jsdr w45 Lo s A
Cybase _olus 5 oS5 ool J58050 035 sldis . Lzl €T30
5+ Extinction coefficient jlais .ol eds 5,058 053 YY1,
At OgenS1 33 S A yasiis amd 53 .5 L e 084 M-1cm-1
TR NPRVANG - SEVER g 11s])11| INEPFICRRN R A N
Sl Ao 3 AT O S35l Ao 53 AV/P 3 S aom Ol 5 0 g
el (g5l iy

il sloky ol pteees BT )l

Sl S w5 IS e 4 i s dlS okl mle
ol yasiia K5 )5 &S jhiles .l ot esls LY IKS 5s
Ll o Ve MIKY 53 oms YU (slassn 53 desys O O 5S1
5t Aot SIS slaas (a5l Gl s e Ly s
Lo oled 5o do s At G5 nS1 3 S S 55 (P <4/00)
RO TCHI [P N PR W B T PW LSRN RS S PN LG |
Low sge 5 b 52 SRl Zol el dos3 Ar 0 ST 3
W g5 58 A3 (6l dm s Ar 500 (glalpe ST 5 5, s

(P> 2700) col ansls

Za VEY ee Jsl (cazin VWY (gosle / FY Jlo— Olghonl S5 0dSKiils dles

http://jims.mui.ac.ir


http://jims.mui.ac.ir/
http://research.imb.uq.edu.au/cybase/index.php?page=welcome
http://research.imb.uq.edu.au/cybase/index.php?page=welcome

9l slaatiag el pleatus SaSabS o i

OlylSan g Sl aY

12000 *
A) m before treatment 100 B)
m after treatment 90

10000

WRBC count

Lymphocyte (% )
88 8

group5-50 group 50-50 group 100-50 group5-80 group 50-80 group 100-80

group5-50 group 50-50 group 100-50 group5-80 group 50-80 group 100-80

o) D) ‘

Monocyte (%)
Neutrophils (%)
8

group5-50 group50-50 group100-50 group5-80 group50-80 group 100-80 group5-50 group 50-50 group 10050 group5-80  group 50-80 group 100-80

E)

oo
L - R - R )

=
~

Eosinophil (%)

© © o ©
O N B O ®

group 5-50 group 50-50 group 100-50 group 5-80 group 50-80 group 100-80

500 G0 8mST 3 Gay 5 5l ey Sl YE 5 3 b 3505 51 (B s b g 5 (€ (s 55 90 (D ld s 5id (B i s S(A IS 5 )l b e
AEb eGP S US4 o G P 5 e oS Ol U g Jls pre (geuaasOLE ol Cudle L Sliw B8 G, s 4 stk sladiy 5l e s A
LS o sbml |y sasls ot Gla gl Wadshe cpl clas (200580
Stk laday o5 ol ol S esls gLi5 Sldlas 55 (YY)

MALDI-TOF s bl 4l s HPLC Sl estieul U g 5il>
LS 55 Jeie il gla iy & Cybase ,ixs awliss o
Oloys 53 e DI 5ok G peae Sl Soppe 4 AlS A 8 jasoia bracelet 5 Mobius Viola odorata
SlEbaes b0 sl ail s ISl Judb )l

G‘J’.":“""M)QA. ‘50' LgLau}._MSlJ.eo\SC,MI u,a;':.i..a canIlan

u.a)\); )br_ll Q}Ju "\""‘):gfa ‘5}.4“?- L;LAJ.:??: S S edalie
533l Sge G Sl Ldle (ol 35 53 GAS Sl
S 3l eslawl a5 Ws S S5 0, 5 Griindemann glaxllas

J=ls b o mglkg b Il Sl 4 ez opl 50

SLd sl Gola s s uss el Ll e a i olS Slea

(¥ JKE) s o
% LS Viola odorata oLS <s S amss Oy e =T s
e S andlls (gl VL S5l a8 5L e sl A
3 3l Sl 358 (o0 3lgidey Groman 5 303 il A v s
Sas e o 51 iliin (slas g 3 bl 2 s sl bt

.::ﬁw)ﬂ...jw“d&ﬁc@}&&.&b'u

VEF e Jgl satin VWY (go5les / Y Jlo— Olgheol (S 0uSCiils alone

oy 31 YOr mglkg 5 Slie |5l &ose 4 VO MOIKG 5 sy
RS bty cpl (YY) el 03106 0L e Sl S
o gt Ol 2l 5 1L-2 gileslsl zals LI T slad s
4o co ) Al IL-2 .48 oS IL-2R/CD25 b
Wl T laco—wsd Sl 5o g S8 550558 25—

3t dh ) S5 4 e (0l S5l Do 5 S e

7Y

http://jims.mui.ac.ir


http://jims.mui.ac.ir/

Olylsan g Sl e

S0 9 i3

S (51583 alaie asl OLL / Jlikes bl e dlis
a Olghol (S oo oKl s 45 AL o oS3 il a2
QQL@“\_;\.;,T?}L;‘,K;;\;dsu;ﬁu,pﬂ@)__ﬁfa:
Olgiool (S 3y o she o8003 Dlorm 351 ahow sl s gl

By SISy A

References

1.

Afroz M, Akter S, Ahmed A, Rouf R, Shilpi JA,
Tiralongo E, et al. Ethnobotany and antimicrobial
peptides from plants of the solanaceae family: an
update and future prospects. Front Pharmacol 2020;
11: 565.

Ovesen RG, Goransson U, Hansen SH, Nielsen J,
Hansen HCB. A liquid chromatography-electrospray
ionization-mass spectrometry method for
quantification of cyclotides in plants avoiding sorption
during sample preparation. J Chromatogr A 2011;
1218(44): 7964-70.

Del Gatto A, Saviano M, Zaccaro L. An overview of
peptide-based molecules as potential drug candidates
for multiple sclerosis. Molecules 2021; 26(17): 5227.
Camarero JA, Campbell MJ. The potential of the
cyclotide  scaffold for drug  development.
Biomedicines 2019; 7(2): 31.

Narayani M, Chadha A, Srivastava S. Cyclotides from
the Indian Medicinal Plant Viola odorata (Banafsha):
Identification and Characterization. J Nat Prod 2017;
80(7): 1972-80.

Kwon S, Duarte JN, Li Z, Ling JJ, Cheneval O, Durek
T, et al. Targeted Delivery of Cyclotides via
Conjugation to a Nanobody. ACS Chem Biol 2018;
13(10): 2973-80.

Nguyen GKT, Zhang S, Nguyen NTK, Nguyen PQT,
Chiu MS, Hardjojo A, et al. Discovery and
characterization of novel cyclotides originated from
chimeric precursors consisting of albumin-1 chain a
and cyclotide domains in the Fabaceae family. J Biol
Chem 2011; 286(27): 24275-87.

Rosengren KJ, Daly NL, Plan MR, Waine C, Craik DJ.
Twists, knots, and rings in proteins. Structural
definition of the cyclotide framework. J Biol Chem
2003; 278(10): 8606-16.

Zhang H, Chen S. Cyclic peptide drugs approved in
the last two decades (2001-2021). RSC Chem Biol
2022; 3(1): 18-31.

10. Mourenza A, Ganesan R, Camarero JA. Resistance is

futile: targeting multidrug-resistant bacteria with de
novo Cys-rich cyclic polypeptides. RSC Chem Biol
2023; 4(10): 722-35.

11. Huang YH, Jiang Z, Du Q, Yap K, Bigot A, Kaas Q,

12. Azmi

Wang CK, Craik DJ. Scanning mutagenesis identifies
residues that improve the long-term stability and
insecticidal activity of cyclotide kalata B1. J Biol
Chem 2024; 300(3): 105682.

S, Mustafa M, Shoaib S, Hussain MK.
Structures, functions and therapeutic potential of
cyclotides. JERP 2022; 7(4): 234-42.

9l slaatiag el pleasus Sansaaliss ol 3

S 5 4o
Ll o sl Gladay 4S5 sls O adllae ol =k ol e

Sladay e 5o LSL il 1) el (R oS wdas ol )
[PRUEUE PR L JAQJLa Libe sl 35 slagolen 55 (il

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

sl a2l 3l Wl e A slesy Sy

Conzelmann C, Muratspahi¢ E, Tomasevi¢ N, Miinch
J, Gruber CW. In vitro inhibition of HIV-1 by
cyclotide-enriched extracts of Viola tricolor. Front
Pharmacol 2022; 13: 888961.

Chia LY, Kumar PV, Maki MA, Ravichandran G,
Thilagar S. A review: The antiviral activity of cyclic
peptides. Int J Pept Res Ther 2022; 29(1): 7.

Poth AG, Colgrave ML, Lyons RE, Daly NL, Craik
DJ. Discovery of an unusual biosynthetic origin for
circular proteins in legumes. Proc Natl Acad Sci U S
A 2011; 108(25): 10127-32.

Attah A, Fagbemi A, Olubiyi O, Dada-Adegbola H,
Oluwadotun A, Elujoba A, et al. Therapeutic
Potentials of Antiviral Plants Used in Traditional
African Medicine With COVID-19 in Focus: A
Nigerian Perspective. Front Pharmacol 2021; 12:
596855.

Herrmann A, Burman R, Mylne JS, Karlsson G,
Gullbo J, Craik DJ, et al. The alpine violet, Viola
biflora, is a rich source of cyclotides with potent
cytotoxicity. Phytochemistry 2008; 69(4): 939-52.
Pranting M, L66v C, Burman R, Goransson U,
Andersson DI. The cyclotide cycloviolacin O2 from
Viola odorata has potent bactericidal activity against
Gram-negative bacteria. J Antimicrob Chemother
2010; 65(9): 1964-71.

Slazak B, Jacobsson E, Kuta E, Goransson U.
Exogenous plant hormones and cyclotide expression
in Viola uliginosa (Violaceae). Phytochemistry 2015;
117: 527-36.

Nguyen KNT, Nguyen GKT, Nguyen PQT, Ang KH,
Dedon PC, Tam JP. Immunostimulating and Gram-
negative-specific antibacterial cyclotides from the
butterfly pea (Clitoria ternatea). FEBS J 2016;
283(11): 2067-90.

Bourque J, Hawiger D. Current and future
immunotherapies for multiple sclerosis. Mo Med
2021; 118(4): 334-9.

Grundemann C, Koehbach J, Huber R, Gruber C. Do
plant cyclotides have potential as immunosuppressant
peptides? J Nat Prod 2012; 75: 167-74.

Griindemann C, Stenberg KG, Gruber CW. T20K: An
Immunomodulatory Cyclotide on Its Way to the
Clinic. Int J Pept Res Ther 2019; 25(1): 9-13.
Fahradpour M, Keov P, Tognola C, Perez-
Santamarina E, McCormick PJ, Ghassempour A, et al.
Cyclotides isolated from an ipecac root extract
antagonize the corticotropin releasing factor type 1
receptor. Front Pharmacol 2017; 8: 616.

248 VY sge sl (sain VWV (Goples / FY Jlo— Olginsl (S5 0dKiils ales

http://jims.mui.ac.ir


http://jims.mui.ac.ir/

OlylSan g Sl aY

25. Claeson P, Goéransson U, Johansson S, Luijendijk T,

26.

27.

28.

Bohlin L. Fractionation protocol for the isolation of
polypeptides from plant biomass. J Nat Prod 1998;
61(1): 77-81.

Hashempour H, Koehbach J, Daly NL, Ghassempour
A, Gruber CW. Characterizing circular peptides in
mixtures: Sequence fragment assembly of cyclotides
from a violet plant by MALDI-TOF/TOF mass
spectrometry. Amino Acids 2013; 44(2): 581-95.

Ji X, Nielsen AL, Heinis C. Cyclic peptides for drug
development. Angew Chem Int Ed Engl 2024; 63(3):
€202308251.

Park S, Yoo K-O, Marcussen T, Backlund A,
Jacobsson E, Rosengren KJ, et al. Cyclotide evolution:
insights from the analyses of their precursor
sequences, structures and distribution in violets
(Viola). Front Plant Sci 2017; 8: 2058.

29.

30.

31.

32.

V¥ g Il (sazin VWY (gojlads / FY Jlo— Olghual S5 0uSCails ales

9l slaatiag el pleasus Sasaliss ol 3

Poth AG, Colgrave ML, Philip R, Kerenga B, Daly
NL, Anderson MA, et al. Discovery of cyclotides in
the Fabaceae plant family provides new insights into
the cyclization, evolution, and distribution of circular
proteins. ACS Chem Biol 2011; 6(4): 345-55.
Fazeenah A, Quamri MA. Banafsha (Viola Odorata
Linn.) -A review. World J Pharm Res 2020; 9(10):
514-37.

Slazak B, Kapusta M, Stromstedt AA, Stomka A,
Krychowiak M, Shariatgorji M, et al. How Does the
Sweet Violet (Viola odorata L.) Fight Pathogens and
Pests — Cyclotides as a Comprehensive Plant Host
Defense System. Front Plant Sci 2018; 9: 1296.
Svangard E, Goransson U, Hocaoglu Z, Gullbo J,
Larsson R, Claeson P, et al. Cytotoxic cyclotides from
Viola tricolor. J Nat Prod 2004; 67(2): 144—7.

77f

http://jims.mui.ac.ir


http://jims.mui.ac.ir/

DOI: 10.48305/jims.v42.i777.0657

Journal of Isfahan Medical School Vol. 42, No. 777, 15t Week, October 2024
Received: 29.04.2024 Accepted: 14.09.2024 Published: 27.09.2024

Extraction, Purification and Characterization of Inmunomodulatory
Effects of Cyclotides Isolated from Viola Odorata

Ladan Dayani®” !, Azade Taheri"” !, Jaleh Varshosaz” 1, Mehdi Aliomrani®> 2,
Masoud Sadeghi Dinani‘® 2, Hossein Hashempour®® *

Original Article
Abstract

Background: Plant cyclic peptides have displayed a diverse range of biological activities. Cyclic peptides exist in
different plant families, such as Violaceae.

Methods: In this study, the existence of cyclic peptides in Viola odorata has been investigated. The plant materials
were subjected to maceration in methanol: CH2-CI2 (1:1; v/v), and then the crude extract passed through the C18
column by vacuum liquid chromatography method and fractionated into 50% and 80 % ethanol extract. The
obtained fractions were analyzed by HPLC and MALDI-TOF. Finally, the 50% and 80% fractions were injected
into the female C57BL/6 mice intraperitoneally at doses of 5, 50, and 100 mg/kg. The lymphocyte, monocyte,
neutrophil, eosinophil, and white blood cell (WBC) counts of whole blood in different groups were compared
before and 24 hours after the injection. The results confirmed the presence of cyclic peptides in Viola odorata.

Findings: The MALDI-TOF showed the mass weights of fractions were in the range of cyclic peptides. The 80%
fraction at all doses reduced the number of lymphocytes and WBC. On the other hand, interestingly, the 50%
fraction increased them.

Conclusion: The cyclic peptides can be used as immunomodulatory agents and, thus, can be effective in a wide
range of diseases related to the immune system.
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