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Abstract:

Background: A lot of studies indicate that cancer chemotherapy results in memory and
motor impairment immediately following therapy. On the other side, crocin as the chemical
constituent isolated from the Saffron is effective on memory and motor impairement. In this
study, the effect of crocin on memory and motor impairment induced by cisplatin injection
was studied in adult male rats.

Materials and Methods: In this study, male Wistar rats (n=50) were divided into 5 groups:
Control, Sham, Cisplatin (2 mg/kg/week for 21 days), Crocin (30 mg/kg for 21 days) and
Cisplatin+Crocin. Sham group was administrated with Saline. Then, inhibitory avoidance
memory, balance and exploratory behaviors were assessed by shuttle box, rotarod and open
field apparatus, respectively.

Results: Crocin improved memory impairment induced by cisplatin (P<0.01). Cisplatin also
impaired balance in rotarod test. Rearing frequency and total distance traveled in open field
test were significantly decreased (P<0.001 and P<0.05, respectively) compared to Control
group.

Conclusion: We conclude that crocin injection following the use of anticancer drugs (e.g.
cisplatin) might have a protective effect against the cisplatin-induced impairement in
cognitive function, balance and explorative behavior.

Keywords: Crocin, Cisplatin, Passive avoidance memory, Motor activity, Rat

* Corresponding Author.
Email: z.ghotbeddin@scu.ac.ir
Tel: 0098 916 600 3655

Fax: 0098 61 333 36312 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, June, 2017; Vol. 21, No 2, Pages 118-125

Please cite this article as: Ghotbeddin Z, Fatemi-Tabatabaei SR, Tabandeh MR, Mirzabeigi M, Badripour N, Amiri R. Effect of crocin on
inhibitory avoidance memory, balance and explorative behaviours following cisplatin administration in rat. Feyz 2017; 21(2): 118-25.

A



http://feyz.kaums.ac.ir/article-1-3345-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

Jhady S gaiun 08 5 Jalad oJlad a6 (531 in alibla s Cyaang S A 50

L » ( o Glige 5 Gy e 53923

¥ A\ A Y Y *)
dﬂ'b‘J’bJ‘Jﬁ,d)"fLﬁ‘;‘u{.‘.UﬁM‘ o dul Lo jdems ¢ olbld bl Lo, dw o il Chad o ja)

oM

5 s o Oleys 3 e ol €S > 5 dable M| Eoly Slojs sand 4 s o 0L Olallas I (5,5 180D 9 4y
A adlas oul 55 el g0 S o gt s il usB o OIS G edd Il o0l S Dl ey S R0 Soe
51 s 30 Sl e Gl B 53 DN e GroF Jliaa sl e (S Sl 5 il gy ey S
e L (S LS B (G5l 05,8 0 4 Sy 315 S pl e s O Sl g2 aadlls cnl s B9 9 Mge
o Ql3en g b ok Hlad o dge 5 50y V) Seny (P mg/kg, i.p chalé) fpawy S (Y mg/kg, ip clale) 5
- g S, 5 Jal (3l ) alible (W, 0L 3 S Guyp Ble JEIs s ol dald 0s S 4 e S 5 oS
Lk o 5 a5 35,005 (S B aolins b e 415

sbml Gl 5Ny o crzep ((P</0Y) A3 G0N e Guo JLn 0dd Jotus Al 5 g Csly oy S L Sled i
098 ol 55 3k awmr 0sa30 5o edd b Cile JS 5L g3 55, OAS A ol ((P</00) Wi 555U, 05050 5o ol IS
213 0L (P<e/00 g P<e/ort (i ja) Lls sme S2alS J 28 05 8 4 ol

e 3 (B0 &S i 55 5 ol (sl s Shas ISl 0 il SIS KI5 e s S D e 1S 5 ARl

AL sl oSN

Ll S (S  Cdld (Jld e g5l el adable (SN e g S ST OB 519

MASIYD Slovis AR5 5 5 313 5 Y 5Lt (0 5 Sy 053 ¢ b (2093 — ool aliols 53

Soby Sals 5 aKibsl Sldlae 5 okl Cowsay dalgd
a8 s 5 O Jlb DS 5 5 Ol o)las e
oMo [0] ol (38 o dlab g dlibl (5,50l 03200 65
Long-term ,lge 31 fpows,S alidl= 5 5,85 35 »
9 &S o 58 s> J$bI D ae JLisa potentiation (LTP)
AL 1 550,8 slagoler Sl glp KlFs oS5
Lok, A sl ey S rizen [VF] A3l e eyl T
kS )lge) el sdiS T3y gla e o ARl Al
0dd sl oS = SN g 555 0 NMDA o, 8 206, 8
Olset Ll coms S [A] LS o 5 L Es 00l 5o
sl 2l g OpSHh ol 5o Sl fbb S
3,90 Kigd o 3bml glhnS| ol Al gy &5 5515535, 8
Ll s GleSI BT SIS s S [A] 58 515 eslind
S spip gl g s3 odd ke aSl 5 cEld LI
Mo el rmen [M] KBS 5 e el B o
gaste [V1] 2pd e DLl s 53 dbshel & Qg 5 pezs
3Bl S il 3B O jie ) o las 45 Cawl 0l
] &S 0w ST e rae 05 1 GV sSal G
A g Sl )l Sl Olen 53 Gls (el

5 e (S S By DS ol LI

4oido
O 5 5k ol e (dls el LS Ol s
5 godas g 5 45 (Iridaceae) olis) esl gl 31 5 il
3 il S 5 el Lkl o D11 Olml)ST
Aol Oljs; AN gland HIUT V] spdp iSOl
O 3 (s 8) Ol 53 dglows U 555,8 (g3b5 HIas 5 >
5 5 Crocus sativus L. ale ol b gy S [Y] <ol
—a Olpae Ky g el OjE85 53 0dd atlid ol boewd
Las o O e Oldlas [¥] conl S 5 opl 29y b
wolgdl s (s bl s (G i PN Gl g S S
2 oEzed 5 Sl Glolp GlanSt (BT ol s A

[FrTo)ls alimey S5 bl 5o 5 5550

H3al Ol poz 2ugd oKL (b pyal> 035515 0y pole 09,5 b dkiusl

ol Ol poz Sag oS ¢ S jyal> 235213 sy pole 09,5 o huitils "

(S jpel> 23Sl pole 29,5 wsTalsried Ayl owlidlS ssmiils "
el Ol poz dagads ool

98l Ol poz Sageb olStils o oS jual> 53S0 ( gogac (S1)S> goaniils”
sdolus aaiygd ¢3LiS *

3l Olpoz Jagd o1 (S pual> 23Sl> (0 pole 09,5 (5Tslgs jad i
CFIFPPESY Y sgngiys <4155 FEOD 108l
z.ghotbeddin@scu.ac.ir «S533) 35N Caungy

9071 /1Y 363le3 Sbpdy A6 0/A/FY bl 336

14


http://feyz.kaums.ac.ir/article-1-3345-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

by 595 9 dg0
BL 5 el sl Sl ek B ol el sz
a3 e Vs g 8 Y0 o 05 b Wistar sl
Gbos 5 So,b celu VY 5 sy, Celu VY dul s co 0y 8
Gl a3 gty Dblg aed s eslinud YYEY C gl
Np s S0 o dolai jsbay Sl Ails o s 10
03,5 (Y 45 05 plowil 055 cpl 5 (ool Jlag 128 () i S
=055 G307 s by ol 0s 8l Sl ge- ((sham) dals
s S 1o S kIS T3 09 5 (F 1 s S o iy Sliw
0503 GoF Sraok 550 YV Sdes 5 Yo mg/kg Ol5e 4 1)
BN e e IS 3L )3 09 8 (F Y] L5 S 0 3l Sl
S ke ) 555 YV Sdeny 5 Y MEKE Ols 4 1) 5y s
038 5 Y] ds S o SBbys Jhwlsss GuF Sasn (o
o S8 Gl e &S e S 5 Oy e SIS0
Sdess Yo MPKE Ojen 1) s S ¥ MPKE Ol5en 4 5N
el o S e Sy Blhnlye GiF Dsses s Y
S oaB gl e (G5 e)ss plail 5 e ey S
5 Sl g5l Al 5 615 e L, (ol Jlezs
Jls 5 (Open filed) 34 4z «(Rotarod) 55,65, sbao sl

A3 eslizul (Shuttle Box) .5y

139,65, 0030

Kaler Coub g ol el ey sl
ool @y s ealiinl 5,6y, oaws bell o (S >
kit o Al A g5, Olgem oKaws opl by Jolv b
Soda 3 aR3s 45 593 Y0 40 31 0 s &S JiE  J- s
Jalw i 0ley 5 3 8 e 515 Ad e enls Sl 4l Yoo
Al As e el Olg p Gl A 59, O8L SL
oals olms b Bl 5 058 Cosle lp Cwop b g3 g
538 e 15 oBaus sy Ol K3 5 e e 5 A0
JYF] s r ammlons ool Camnss Bl pSiloe

5k e 0 g5
SN e S Jold STl Sl
G YO & (bl b 0T S 5 col sl gz 5l 0l sl
S o3 I B amieo S e 53 e pa lanl jy iCewl edd V"“j:
S AL e 3 A3 S 0 S 43 0 (gl 0T Sl 5 A
phe (S g e Jsb edd Lrals Sl S eld ()08,

O,an 5 cplll Cas

pree NS 25008l St ld 5 (sl Shass
Tt gl ) edd Eel Sy b teml 65 0 owre
s Ggyls VY] 258 s Chemobrain ol gsa Slojs
S5 sladde p Jly e G5 M Sl e b Sl
dil JW| 5 L0y 5 ol ] sl S a5 laails
el Go b 38 Gl et sl 5 K Y] Wk e
N o A5 (o Jos glhnST el sl 5 DNA &
ol ke 31 (g3t (Sl Go b 51 Glays e e
The R SR TS Gy Al b8 4 i
Erl gildenST o el 3wl UDNA & ol 5 el 555 5
s bl K5 51 [VF] 550 e O Chwads 5 alasl> SO
S P s ek Sl S Lo S G s
308 BN e 3,5 S Sl sl jadede (Sl daoees
Oly 53 mis ol Klg 050y Vv b 5o 9 S
FEE s k258 05 5 B s Slaed S
0 O8N e sjopl VO] sl Fae antie WS5)5S ke
5355 S eslial 3,50 Lyge s Olajs (sl 0328 D550
N eosd B e Mg 5l ey po a5 058 53 S Sbj
Tap g e sladde AS) gy Kl e alin gladl,
e JoSS 0L5 53 agyls onl e 2 b s
S J=P S Gl as S S5 e
Ll 5 Sl Foo S5 IOLLS 5 S350 (K55
253 o) SLa S Sae Vb 5 bl Sk sl
205N e F S0k 5 Ollas imes [10-14]
Slidos [Y0] ol JWb e 550l 6,55k 5 dabls IS
SLSFge b rlie SIS Ny e 45 a3 0 0L (AL
S lsalns s 4l 53 I ool SalS Sl 5,05
338 0 (a8 Sy GBI sk 53 glenS T o sl 5 5 g5 3]
SLbs > Db chle jals csl y)ls ol pree
XS o sgdoma |y pumlow YRS 5 0l (555 4 mae P
238 50 oS Fon 55 peed i 3 4By 4 e gl wen &S
25N e Sl 20 S N Sl 4 g b [N]
5l S g alail N OF Jisty 5 (555 0 (a8 e
GF S Ulgea Vs 28 GeS) ST L S
Bloys Bl 53 (gmas Sl 1 (5,80 sl ol Slo)
g DL pole e Sk ke Gloys et glagyls b
| F g S5 5 Jolas Jlad b (g5l il s S )

A b S gl e B 03 Ny e o8 Gl

Y a)Le..';" |Y\ 6,9 |\‘“\?|ﬁ.7 9 .>|.>j5- |u..é.:.ﬁ M\Je\»}b


http://feyz.kaums.ac.ir/article-1-3345-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

Wb e (gl gl Al sy S ST g g

A s b YY il SPSS g bl sy i esbial b g bl
= FUCH POE S R R fb;.‘»l P<a/00 g ls sma ch.» oS8
JZ;.»)MSLAJ:.@, m:%;h,ﬁu;,ﬁd)bw&b
3051 51 halel Sleas B o 53 e p S lp Ny

A3 oslizal Tukey Cdlazs & 9031 5 45 ,bs ANOVA

Pl
b oadlae 500 glaoy 5 50 (S Dol amlis 51 Jool s
35,65, o&ws 5 esliz

N o S e Sk ey S Sl 4 b
Rl 5L aw 1 38 s (55 0L Ob3 Ss Kls
058 55 0Ly oul SRl B0l s,bs, g5l 51 eslinal |
(P</00) sg dals 5 JRS 05 F 4 o N e
23385 e 59, Okl Blej e H3 (guls e s 4S b= 5s
S 5N s S g ANy s S oS S aae 055
) ojled JK3) A sdalin IS 0y S 4

wjﬁ>)r3°-3*:¢~,5&239‘5‘5)0“-33)-3&‘5;5}‘5;"5

[¥0] <3 5 5

(S L ol o b 1 b b (g5l il oni
0dd JSE5 opdgy 5 KLU aliises g3 5l olKaus ()l
Say S e Sl Sad Ul KLU dbiowe jy 4 ol
Aoy 5 Og3l i pigel o ¥ Juld oKies ol LS
L ks Olge i iieel Al e .ol (ool blia) olus]
ol YF 105050 a0 (S 58 Jlasl O) A o kT oKz
GO0 S B et Db Sl b S pd Bl 5 dmy
iz )3 Ol b 4 (46 Y Sdety 5 el Ao /0 S
o9l ol s sliteny 1oLl o S 0 Jlasl S0
Caand 53 e isel 5l dm Cole YE (el s il
dizes 4 3959 50 AU Ol Sl g M esls LI g,
slagasls Ul pea U dhioe )3 odd (g, Ob) 5 LU
-4 losls IS [YF] BAS o (S o3l Dokel s ol alail>

el 5 4525 oled 5 B Nkl gt Kle & g0

x
q )
4 08 Tt
3 09
7 3 @
.;:II Yo 7 #
3"
3 .
b ] —_ Yes
3 ;j

DY PR

. T
d Al SNy e Geus o e

et 5
[t

andllas 5550 slaes S 55 35,085 Ggesl 5leslinad b b3l 5l a5 e 5,5 s (655 0Ll Oloj Do Kls anlin =) o jleds |5
(P<'/'O) Sl Mu)djﬁa}ﬁl{)‘:&du ij AMAQL:J \-’?’j:‘b@}*

s aald 5 J RS 0g 8 4 Comd N e 095 53 L 93 6,
) 1 olsiime Al L ey S oS s 0g 8
slaws als Ol (P<e/eey 5 P<o/oy P<o/vny (5
e 3 A g S G pan) a5 05 8 55 53 (545 O3
sl 0L 1) golsime GalS IS 058 4 Camd 8 (o

(Y o)l JS2) (P</40)

Y AJ\.Q..: |\'\ a)‘,;|\f“\?|,§‘, .:‘.:I"-lu.a._\; MUeLﬂ‘g.:

Dad kSl 5 alrale S Ol amlis I Juols mls

5 s O go3l eslitl b anlae 3,50 laeg S o b 55 555
20N g Dpan Sl ey S S0 ) ol mls
2 gl B Ssls L ame Ogeil s S o ol
5 IS 05 8 o (TeAriNg) b g3 (55, OAd A Slax el
O Ay slias 4S (g gbas s DL andlas 3590 glaoy S il

A


http://feyz.kaums.ac.ir/article-1-3345-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

OLKan 5 ;j_.ul s

£
AN
'i) L
= M
1
4 T
1
3w upp
2 Aok
a0 §
dys ol S :
o5 S
3

230l i HUHL s @@ 5 ¥ % anllas 5550 sloos S 535U anm Os050 5l eslinad Ll 3 (g5, 0 il sldad alie =Y o5led S5
l{;’,:mj;ej;;n{)b@m@jujawbbu@@ .<P<'/"\ jP<'/'\ JP<'/"\ )W\;’WJJS)MLJLJJZ;SeJ;Lg)l:L;&JQJLE

(P<'/'0) .Uhéoﬁ QL;JJJ';SGJ;LV‘) O?ﬂ);+w.>&ﬁmﬂb);&vﬁ)‘ﬁw\:)jw UJ (P<'/'\)W| O:.\A);+O.;3L_!Wa};

Step)&»_,lsga;«.;:”, BL ﬁ:'-l: Q\A} e _,‘A;;Uu ‘;‘A\s ‘S\Ae}; R Jb.éﬁé 6}‘,‘(" aladl> ML&.« )" J.é\:- @\SJ
4 Comd 55N e 03,5 s (Through Latency; STL toSh e olKaws 51 ealiiul b andlae 5 4a
b s S+ Ny s 035 5 e S dald J S glaey S GEW e D e Bl ey S0 L5 5o
(O ojled JSK2) sl P<o/0d S S @l St Sl Ogasl 53 Jbd b g5l ! il
8
1.
j-s _§ e ##
g M
':3 % V8 @@
a0 #k
JE Ll R e

FF UL 5 @@ 5** aallas 3550 slaos S 53 S BLe Oa51 5l eslinal b S0 anm 43555 53 b Olej amlie ¥ o jlad IS0

.(P<'/'\)C,.w. ¢W3;+Q§>MWa}ﬁ}gw);AMugdjﬁéuajﬁLjaﬁy\iwa);)b&” Q)w AMJQLJJ‘_,.;_}:M

o ylows Jﬁ) Al Ol 1 ‘5J|:‘;§.~u ﬂ‘}é‘ P<i/vay LW’JS Q,:S)\i e ejjf B &)U A 3 ol S Ol Ode
¥ +CX;W:W°}J§JWJJS‘ML& ‘JJA’JS GUA};QC,.’..J
g
Yo a@ea
P

23 00 5 e Olaj rda
(al) Syl dm

Tl mm s

Tn

Jue dablh S T “yad 3

o
il 5

1

LS

ot

SRR 5 @@@ 5 ¥ aalllan 550 slass S 55 SU LS 0 pu3T Sl esbitl U S5 aomm 53 ank (6 Ol sl —F o lat |2
.(P<'/"\)C,wu| LW)JS+Q!3;>&’TW°)J§JWJJS Jdals gdjz,S 6&5‘9;\4‘_’;% e e)ﬁ)‘a&m qu; skas Olid g_»:?j@#?l:#

\YY Yol YV 6,05 [V¥RF] L5 5 sls 5 | b asliolegs


http://feyz.kaums.ac.ir/article-1-3345-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

Wb e (5l gl Al sy S ST g

Ot Ny s b 0k Oloys Slafge 53 5 [YY] i
"985 L3Bs s e 51 55 4 el R S5 581550
S gen V] 58 0 o 0T o falS 5 oy
Ll g ol Al (g S0L b BLI| o e SO S
Gl Sldlas s [YO] 58 515 lays pond slag,ls Sa
-Gl RS 4l 5o (S g slaOs, s S el S0k
IS ¥P] el Sauml W5 Slsend Jlise s
ST sl 1y 5Ny s ot 592 53 ot (S0 e S0
4S Ay o (ROS) 8 5mnS| Jlnd slras 5 51 b 4]
e S ol Al feSsida JLSCsl, Lall o S
DNA 5 Lagsgm oo o gz OgmlienS]y Esb Jlab
S gng CaBl ey S 45 315 OLES G ol o [¥V] Wi S
Sldlae gd 0 dWd b 51l Sl 4 by sla il
3l e S OT OS5 Olke) oS dias e 0L (5L
las aps D pas Sosba il CHLE 5 B (5,8
55 (aasl) Wl Glssl 3 oMbl g, I bls p 0l ke
A s 6ol sl [MA] el s (Rbs DUl
G5 olas (Sl nps o dse O 35 55
I g skt 3 g |y Jgbl sm 5l AU Al YN
J5 Gy [¥4] A4S e o ST ulS s 1, JgUI
GuF dbse olad il spp Sl B s S JSle
R L AADA T @l Bl b 5s e g Sl
GoF 3 A il el Sl 6 S s s gde S OLas)
bas oy Bloys [fr] S o bl 50 Sl J51s STZ
Yot 53 1y e RIB S AU Al I3 Ol e
s Asadi bug oad plxl Sldllae V1] s JalS wale
ol SRS ol (s S e 45 dad e OLE 35 0K
bood Wl 55m 1 lge csb cij cpl 4 5 555 Bax/Bel-2

[9V] 252 il die 55 g b

& 5 omid
“y Ny e 45 313 0L G ol 5 el s
Al il Ml Eel glys s ol K Olgs
s g 0kl S gl e e 53 1S e 5l 5 S

S oo S e ) BINS cl Ny s IS5 (s S

S1o08 g
5 s 3 s pY s e SBa g
degd oils K smels oAty (50 300 oKyla3l OLS IS

sl Jesas 1y layud g K5 JaS 51l O e

\YY

oo
Gl pl SOl G cpl 1 el Cewsay glaasily
S Sl DN e oS 23l la s s 45 ol
ol b3l 5o ol 035 Iy RalS &l S i Sl
o 038 o Slaiae SIS Dl 8 a5l el b (S >
b 618 ot Sl S el als 5 RS 05 S L o
Wy sl 53 (golagne S 5w DgesT 1 aslind
o1 0L Woy 8 plo b 5oy s 098 o |y 52 55 DS
3 O 5 Callizot adlas gl bl 53 G5 sladl
N e YU (5595 B e disls DL 4 ol YooA L
39,655 05031 53 0138 s (55 0L Ol Sk talS sy
ek S Ol 53 Gk 5l N e [TV] s
505 3 NHE sbdghe &Y 55 K355 m 5 K550
V0] i bdjhe al 2S5 O rlee 3 i el
DL il (ot gas 355 53 (ARGLST 5 b Slidos
S s s OIS L Gleys e 48 il 03ls
ot polid 3l Sllas bl 5 5,05 Lol s Y b
Wil s a5 plokatle 5 s walSems b
ol alsl 3 [YA] 5,108 e 1 kils B oS e g 5,8k
0,95 pladl 31 dmy Aoy ey S G205 45 S Wb s
S S, 5 S W s Sl W e G5
WS N e HU o S aE Gla e s 41
P gl DS 5 ealitl b glienS] ol S s
"8 SLlen St Gl S b Ched 55 e
oIS T el Rl 331 05580 3,05 O gt ,L oS 451555
2 bt LS n e 5 $0AS se 3 Shas 55 IS
Wls o Son OpeiSOL A 5315500, slslen F554
sl Oe) ol o)las a5 was e 0L Slalae [reoYd]
[M] 2sd plme sbis 5o e owbss e NI
4 sl Ol YO\ Jle s OL,e » Purushothuman
05,8 2 Bl I Gaelsl OF Gajb 51 0e 5 b Oy e
Lokl Gl sl tge 3 sbw e S5 elss gla
Bl 0s051 y3 ol gwsp o3 [FY] 2l MPTP )5
Sl 50 KLU a4 2959 5 30 Ol S WS
ol a8 Ley £ ple & cod o8N e 055
23 S0 a3 0kd (6w By e 3 aS J s sl UL
sdalin jls e I3 ey 5 ple & Comd 5N e 035
S oo B 5 mas L &S was e 0L Olides LS

ol Sl Sl pend s eslinal 3550 slagyls 4 s

Y a)Le..';" |Y\ 6,9 |\‘“\9|ﬁ_.7 9 .>|.>j5- |u..é.:.ﬁ M\Je\»}b


http://feyz.kaums.ac.ir/article-1-3345-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

References:

[1] Pitsikas N. The effect of Crocus sativus L. and
its constituents on memory: basic studies and
clinical applications. Evid Based Complement
Alternat Med 2015; 2015: 926284.

[2] Pitsikas N, Zisopoulou S, Tarantilis PA,
Kanakis CD, Polissiou MG, Sakellaridis N. Effects
of the active constituents of Crocus sativus L.,
crocins on recognition and spatial rats' memory.
Behav Brain Res 2007; 183(2): 141-6.

[3] Ghadrdoost B, Vafaei AA, Rashidy-Pour A,
Hajisoltani R, Bandegi AR, Motamedi F, et al.
Protective effects of saffron extract and its active
constituent crocin against oxidative stress and
spatial learning and memory deficits induced by
chronic stress in rats. Eur J Pharmacol 2011;
667(1-3): 222-9.

[4] Schmidt M, Betti G, Hensel A. Saffron in
phytotherapy: pharmacology and clinical uses.
Wien Med Wochenschr 2007; 157(13-14): 315-9.
[5] Hosseinzadeh H, Sadeghnia HR, Ghaeni FA,
Motamedshariaty VS, Mohajeri SA. Effects of
saffron (Crocus sativus L.) and its active
constituent, crocin, on recognition and spatial
memory after chronic cerebral hypoperfusion in
rats. Phytother Res 2012; 26(3): 381-6.

[6] Hajiaghaee R, Akhondzadeh S. Herbal medicine
in the treatment of Alzheimer’s disease. J Med
Plants 2012; 1(41): 1-7.

[71 Khalili M, Hamzeh F. Effects of active
constituents of Crocus sativus L., crocin on
streptozocin-induced model of sporadic Alzheimer's
disease in male rats. Iran Biomed J 2010; 14(1-2):
59.

[8] Georgiadou G, Grivas V, Tarantilis PA, Pitsikas
N. Crocins, the active constituents of Crocus
Sativus L., counteracted ketamine—induced
behavioural deficits in rats. Psychopharmacology
2014; 231(4): 717-26.

[9] Rao SV, Yenisetti SC, Rajini PS. Evidence of
neuroprotective effects of saffron and crocin in a
Drosophila model of parkinsonism.
Neurotoxicology 2016; 52: 230-42.

[10] Papandreou MA, Tsachaki M, Efthimiopoulos
S, Cordopatis P, Lamari FN, Margarity M. Memory
enhancing effects of saffron in aged mice are
correlated with antioxidant protection. Behav Brain
Res 2011; 219(2): 197-204.

[11] Ghadami MR, Pourmotabbed A. The effect of
Crocin on scopolamine induced spatial learning and
memory deficits in rats. Physiol Pharmacol 2009;
12(4): 287-95.

[12] Anderson-Hanley C, Sherman ML, Riggs R,
Agocha VB, Compas BE. Neuropsychological
effects of treatments for adults with cancer: a meta-
analysis and review of the literature. J Int
Neuropsychol Soc 2003; 9(07): 967-82.

[13] Mustafa S, Walker A, Bennett G, Wigmore
PM. 5-Fluorouracil chemotherapy affects spatial

\YY

O,an 5 cplll Cas

working memory and newborn neurons in the adult
rat hippocampus. Eur J Neurosci 2008; 28(2): 323-
30.

[14] Konat GW, Kraszpulski M, James I, Zhang
HT, Abraham J. Cognitive dysfunction induced by
chronic administration of common cancer
chemotherapeutics in rats. Metab Brain Dis 2008;
23(3): 325-33.

[15] Roda E, Avella D, Pisu MB, Bernocchi G.
Monoamine receptors and immature cerebellum
cytoarchitecture after cisplatin injury. J Chem
Neuroanat 2007; 33(1): 42-52.

[16] Ali BH, Al Moundhri MS. Agents ameliorating
or augmenting the nephrotoxicity of cisplatin and
other platinum compounds: a review of some recent
research. Food Chem Toxicol 2006; 44(8): 1173-
83.

[17] Gibbs RB, Gabor R, Cox T, Johnson DA.
Effects of raloxifene and estradiol on hippocampal
acetylcholine release and spatial learning in the rat.
Psychoneuroendocrinology 2004; 29(6): 741-8.
[18] Pisu M, Roda E, Avella D, Bernocchi G.
Developmental plasticity of rat cerebellar cortex
after cisplatin injury: inhibitory synapses and
differentiating Purkinje neurons. Neurosci 2004;
129(3): 655-64.

[19] Pisu MB, Roda E, Guioli S, Avella D, Bottone
MG, Bernocchi G. Proliferation and migration of
granule cells in the developing rat cerebellum:
cisplatin effects. The Anatomical Record Part A:
Discoveries in  Molecular, Cellular, and
Evolutionary Biology. Anat Rec 2005; 287(2):

1226-35.

[20] Reiriz AB, Reolon GK, Preissler T, Rosado
JO, Henriques JA, Roesler R, et al. Cancer
chemotherapy and cognitive function in rodent
models: memory impairment induced by
cyclophosphamide in mice. Clin Cancer Res 2006;
12(16): 5000-1.

[21] Kebieche M, Lakroun Z, Lahouel M, Bouayed
J, Meraihi Z, Soulimani R. Evaluation of
epirubicin-induced acute oxidative stress toxicity in
rat liver cells and mitochondria, and the prevention
of toxicity through quercetin administration. EXp
Toxicol Pathol 2009; 61(2): 161-7.

[22] Bandegi AR, Rashidy-Pour A, Vafaei AA,
Ghadrdoost B. Protective effects of Crocus Sativus
L. extract and crocin against chronic-stress induced
oxidative damage of brain, liver and kidneys in rats.
Pharm Bull 2014; 4 (Suppl 2): 493-9.

[23] Oz M, Atalik KE, Yerlikaya FH, Demir EA.
Curcumin alleviates cisplatin-induced learning and
memory impairments. Neurobiol Learn Mem 2015;
123: 43-9.

[24] Shabani M, Hosseinmardi N, Haghani M,
Shaibani V, Janahmadi M. Maternal exposure to the
CBI1 cannabinoid agonist WIN 55212-2 produces
robust changes in motor function and intrinsic

Y a)Le..i |Y\ 6,9 |\‘“\9|ﬁ_5 9 .>|.>j5- |Jé.:.ﬁ M\Je\»_’b


http://feyz.kaums.ac.ir/article-1-3345-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

o dlad b g5l gl Sl ey S S o

electrophysiological — properties of  cerebellar
Purkinje neurons in rat offspring. Neurosci 2011;
172: 139-52.

[25] Shabani M, Larizadeh MH, Parsania S, Asadi
Shekaari M, Shahrokhi N. Profound destructive
effects of adolescent exposure to vincristine
accompanied with some sex differences in motor
and memory performance. Canadian J Physiol
Pharmacol 2012; 90(4): 379-86.

[26] Ghotbeddin Z, Moazedi AA, Parham GA.
Effect of combined administration of Zinc chloride
and Aluminum chloride on memory and motor
activity of young rats. Physiol Pharmacol 2007,
11(2): 146-52.

[27] Callizot N, Andriambeloson E, Glass J, Revel
M, Ferro P, Cirillo R, et al. Interleukin-6 protects
against paclitaxel, cisplatin and vincristine-induced
neuropathies without impairing chemotherapeutic
activity. Cancer Chemother Pharmacol 2008;
62(6): 995-1007.

[28] Carew TJ. Behavioral neurobiology: the
cellular organization of natural behavior. Yale J
Biol Med 2000; 75(1): 63.

[29] Goldman JG, Stebbins GT, Bernard B, Stoub
TR, Goetz CG, deToledo-Morrell L. Entorhinal
cortex atrophy differentiates Parkinson's disease
patients with and without dementia. Mov Disord
2012; 27(6): 727-34.

[30] Sanders LH, Greenamyre JT. Oxidative
damage to macromolecules in human Parkinson
disease and the rotenone model. Free Radic Biol
Med 2013; 62: 111-20.

[31] Ettehadi H, Mojabi SN, Ranjbaran M, Shams J,
Sahraei H, Hedayati M, et al. Aqueous Extract of
Saffron (Crocus sativus) Increases Brain Dopamine
and Glutamate Concentrations in Rats. J Behav
Brain Sci 2013; 3(3): 315-19.

[32] Purushothuman S, Nandasena C, Peoples CL,
El Massri N, Johnstone DM, Mitrofanis J, et al.
Saffron pre-treatment offers neuroprotection to
Nigral and retinal dopaminergic cells of MPTP-
Treated mice. J Parkinson's Dis 2013; 3(1): 77-
83.

Y AJ\.Q..: |\'\ a)‘,;|\f“\?|,_.s‘, .:‘.:I"-lu.a._\; MUeLﬂ‘g.:

[33] Dietrich J, Han R, Yang Y, Mayer-Proschel M,
Noble M. CNS progenitor cells and
oligodendrocytes are targets of chemotherapeutic
agents in vitro and in vivo. J Biol 2006; 5(7): 1.

[34] Thomson D, McFarland K, Kelly B, Wyld D,
Walpole E, Troy L, et al. Cisplatin-based therapy: a
neurological and neuropsychological review.
Psychooncology 2000; 9(1): 29-39.

[35] Rzeski W, Pruskil S, Macke A,
Felderhoff-Mueser U, Reiher AK, Hoerster F, et al.
Anticancer agents are potent neurotoxins in vitro
and in vivo. Ann Neurol 2004; 56(3): 351-60.

[36] Seigers R, Schagen SB, Coppens CM, van der
Most PJ, van Dam FS, Koolhaas JM, et al.
Methotrexate  decreases  hippocampal  cell
proliferation and induces memory deficits in rats.
Behav Brain Res 2009; 201(2): 279-84.

[37] Satoh M, Kashihara N, Fujimoto S, Horike H,
Tokura T, Namikoshi T, et al. A novel free radical
scavenger, edarabone, protects against cisplatin-
induced acute renal damage in vitro and in vivo. J
Pharm ExpTher 2003; 305(3): 1183-90.

[38] Tamaddonfard E, Farshid AA, Asri-Rezaee S,
Javadi S, Khosravi V, Rahman B, et al. Crocin
improved learning and memory impairments in
streptozotocin-induced diabetic rats. Iran J basic
Med Sci 2013; 16(1): 91-100.

[39] Abe K, Sugiura M, Shoyama Y, Saito H.
Crocin antagonizes ethanol inhibition of NMDA
receptor-mediated responses in rat hippocampal
neurons. Brain Res 1998; 787(1): 132-8.

[40] Naghizadeh B, Mansouri MT, Ghorbanzadeh
B, Farbood Y, Sarkaki A. Protective effects of oral
crocin against intracerebroventricular
streptozotocin-induced spatial memory deficit and
oxidative stress in rats. Phytomedicine 2013; 20(6):
537-542.

[41] Asadi F, Jamshidi AH, Khodagholi F, Yans A,
Azimi L, Faizi M, et al. Reversal effects of crocin
on amyloid B-induced memory deficit: Modification
of autophagy or apoptosis markers. Pharmacol
Biochem Behav 2015; 139 (Pt A): 47-58.

\YO


http://feyz.kaums.ac.ir/article-1-3345-fa.html
http://www.tcpdf.org

