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The effects of Quercetin on memory and oxidative stress impairment
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Abstract. Malathion is one of the commonest type of organophosphate insecticide whose toxicity in human body is

mainly considered to result from the induction of oxidative stress. The aim of this study was to investigate the
antioxidant effect of Quercetin, a flavonoid compound, on the spatial memory and oxidative stress parameters during
Malathion poisoning in male Wistar rats. This study was performed on nine groups, each of which consisted of eight
male rats. Three days after intra-peritonea injection of Quercetin, Malathion or a combination of these two drugs, the
Moris Water-Maze apparatus was used to measure spatial memory parameters. The hippocampus was sampled and the
oxidative stress parameters were measured in this area. Intra-peritoneal injection of Malathion (100 and 200 mg/kg)
significantly reduced spatial memory parameters (P<0.01) and induced oxidative stress (P<0.001), whereas intra-
peritoneal injection of quercetin (50 mg/kg) improved spatid memory in Malathion-poisoned experimental rats
(P<0.05). Also, oxidative stress parameters in Malathion-treated groups showed a significant reduction in quercetin
treatment (P<0.01). Quercetin was observed to restore the function of spatial memory and the level of oxidative stress
parameters of the treated groups with Malathion to the normal level.

Keywords. antioxidant, hippocampus, flavonoid compounds, organophosphate, spatial memory

Received 05.07.2019/ Revised 10.09.2019/ Accepted 16.10.2019/ Published 01.07.2020 A9/ /0 Ll /YA #/Y0 2y /AFA/ - O/+V sl AFAA PV F 1l 5

16117


http://dx.doi.org/10.52547/nbr.7.2.161
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.2.10.4
https://system.khu.ac.ir/nbr/article-1-3282-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1399.7.2.10.4 ]

[ DOI: 10.52547/nbr.7.2.161 ]

Tanbaccochi et . The effects of Quercetin on memory and oXidative Stress  gslansT Loyl g alidls DS i 555 156 o) Koo g >gSLs

aSeighd lawg bl OYMS! ey 5l Cailes ¢ alidl>
PO O -t PP RS O FERRNCINC X U RYESY
.(Spencer, 2008; Nishimuro et a., 2015) sas o 3
QS o ) olad aadls sen o Sl Li8 CwulS s
abidl> o Shoe ;o S el CwolSgn 0 cunl &5 (5 9k
SlsyliF @ azg b (Chris, 2017) 05 o Sllg> o Ll
5 Sirdss Ol W o eiVle e A 2 (Se St
Bl oass” (5 Slse S o) Coenl 5 g gelaennST o il
Mohammadi et al., 2010; Dos Santos ) yssVle o
50 b udize Ol a4 L Jb e 40 5 (€t A, 2016
698 ST (BT Sy plgie 4 (i 355 Corenl 5 wlgd o)L
ool opl hwg eyesSd,ss e el
390 4 a>¢ b uizes o (Mohammadia et al., 2014)
G50l g aladl> poole gl SIS ooy u’JLv.!Lla.a A
@ Gt psS (Slae B 5,5 Sl Gesh ! o oS
ool slayelly 5 olad abibl> o Slee y 5iYle o o
IR e D90 5 @lme sl hse culSsne )0 gilas]
OO alS 3 ko ol b 48 el ool 4 S

il asls b 65l cow Olge 4y Sogll 5 il

g, g 8lge
odd and i 315 5 alme laghye 5l Gaios cnl yo
9 039970 )3 S (S pole euSiils Al (e
QO Dole g il JualS jekaie 4y ol colawl o 5 Y - EO
O sloog,S ,0 athn 9o ae 4 oyl (aBisle;l Ll
5 oLF il azys (YEYY) e coli slos Lal,is o b
Sl 5l (olidg)) el ¥ (lidg = (S0 ,6 090 b g8 ity
S jlse o) LS pls Wad oo 65K (e ¥
S e ceS) b Sule, 2Bl Sl LS
osls o glaes, bl ede (1 YFA0-FFD 3551 uS L 5
oz SBGgay98 feS JSIN 55 g (S90)98 e GOg

oy lag,lo b
6,8, slacws

(Moris Water Maze apparatus) . e ol jlo olfiws
ooliil 550 olab aladl> b lagje slayial )l Ghoniw (sl
mil 45 sy opl s ol 5l eslinal cle c8F
Al s 3,Shoe Wiails el 5 o3 (sloills
(McNamara & Skelton, 1993 ) .l

dodio

oolawl Oy90 (g oj.é.m..‘)};lf)‘ o‘yo uo).:.‘o B LS)‘*‘?)‘)S
¢u}aLa) uLa.C‘ JA‘}C J.aLu ‘6““")9)" o> 9 Lm_io)o
Slagsli g Sl altylojl olg 5 g (Hlogas eo2)los
Ol b ablie 5 0o 0gill gy i o3 6l (gilee S
Vucinic et a., 2017) el yol> )8 slacaglsl 5l slse
4 a5 odg 0yhudgls )| Gla mTSl (il ir sVl
oS0 jekaie 4y S g (Sl «(65,0laS )0 edes gk
ol (Dos Santos et al., 2016) s .5 o )58 soliiul 5,50
mazols do il WS alex g o sleplal eVl yae
Guardia-Escote et a., ) ool oo (3,55 55 520 9 o
O ¢ oYl Blil 550 o alite sl sl (2018
o3 clld 20l5 g feniVle 5l solizil caul ¢ las
“Bse 55 el sn 5 o 5 dadly 53 31yl 5SSt
owizen (Abdollahi et al., 2004) 555 o 5 olme lo
5 oad ol )i, S 5 ceae Sl A5 snd bl
odsS Ll e Jols Loyl bao,indsilS )l b Caegonne
2 oYl e S (SAVI et d., 2003) 54 coi !
Sl geiloanST ol QWL laipe (655 0 ol s
oS (Mohammadi et al., 2010; Selmi et al., 201)
O 5151 b sl (San 635y (mas slBiws p ygsVle i
wil gt oyl WL SlhrelodsS Bl
15 Gil33l b 5laeaS] il (Joshaghani et al., 2007)
ol o5 oo &5 o slaghiansT BT L laglas]
035w a5 5 5 Jsbe sladsSges S le guilanST s
B TRV P PP PO, RV 1 ICON I VCONR Bt
Sl (Huang et a., 2016) coul ool coli jae ol o
G Giyb 5l glanaST ol ge lge b Lagls
ol o BB s o Q‘Mlu’_‘;ﬂ Lgl.af‘,.l}.’a" Cadled ol
-5l OleS 5 Cawy 4 a>g L (Huang et d., 2016)
Ceimed s BBl 5 ey o lagl laie Sl 55 5 (SlaeS]
Lowsdly ol (SaiSlat Gliee 6 xSoslail dags] oy (Sligaen
g go oS (1 U5 Candy 2l sl srlio 5l
(Huang et a., 2016) sl

J6xSsde 0 s BB ally aleids 5l o glalis
o i O teS il abisls 5 sl oYL
Coslls 1, aly, @liE s bagedl Gras Gl
Sontp p e s0b; wales (Suganthya et al., 2016)

162/\#Y


http://dx.doi.org/10.52547/nbr.7.2.161
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.2.10.4
https://system.khu.ac.ir/nbr/article-1-3282-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1399.7.2.10.4 ]

[ DOI: 10.52547/nbr.7.2.161 ]

Nova Biologica Reperta 7(2): 161-168 (2020)

Ahos SIS B il s A g s kol
Sl am ol ad (SSl Hnbjsen jleslinul b (8L ()j9en
30 4a88 Ve e 4 Yoot RPM o0 o 0,5 5eui sl
o) we 3l gy Slad Jeloe o5 il ax o Fisles
0).»5 )‘)3 solaiul Sy90 @L\.OMJB»J 6L&b).».llj 6‘)4 [ ‘J.’>
(Ghadrdoost et d., 2011)
Sl 5T U5 cadled ioiaw

GaaSI T pb el bl sl soaaie slahs,
'O)L.\J‘ u“j) a U‘B"(SA L@wj) U”‘ A.Lo.’> )l ] 00 L».) £y
SIFRAP 558 o Lol (FRAP) SloweuST 5T S el (6 5
bg o ool SasSlol 08 spfolal Gk
sya> 5o Cuwl Straing Benzie iy, 4l FRAP Jslxe
Lol (FE) 55 o (FE) S slogg loglast sl
oa bglia 25, gole 51 iy Sn 07 b FRAP 6305 5 pue
) TV sles o ol Jlesl 5l G Ol 688 iz g
O sl DAY zae Job (o i do O Goe 4y ol 5 il
(Ghadrdoost et a., 2011) o o
bl lalline

Julos g 4555 SPSS 1581 65 10 ol s 4 glaools
dglin (sly a8yl S il BT o3l 5l s e (s L]
56T ga3l 51 g abgiye 09,8 b gl o alizee (glajgo ol il
lag)ls o S oy SIS oy sl 485 93 bl
dulio gly doogles og o sxe 5l o al e colanul
soliwl POSt hoc Tukey (yse3! 51 ciule;l (slaoy,5 wglas
dy90 oy, S o me Jlade Sglas lee 4 P<e/e0 0
Sl ey 5l sl eolawl b bajloges pu, 85 o 518 S
L5 o 50 EXCEl 2007

lad aidle @ by o s
9 V1) e deS A8, IS 4 slajes Slao 9,0 &5
Grss Glejl 39, 0 (b sle slaige ;o (MY/KG O
odls b Cdlus g odd (g by layelll ol s
el 5 05,5 4 S 90 (ol o 55 50 558
090 &Y &8 ob plad ek ol @i (VJgr) oS
GpSol 5 abbbl> 5 il 5SS 4 glejes (Slao
as ol oLz post hoc Tukey ¢ a8,bSs uib)ly Julos
oloj Gl el 5Vl Ve MGG 550 (Blao (5)0 B3

OYADVFVAFA T olad V alor o iy psle 1 g sloazily

p3Y olge

Sl wog Sle iegh cpl o eolaiul 5,50 slagyle
WL Gl et b Seie gt 5l &S (Yl
Cool 00l ags aoye OV EC L oeolatwl 0,50 55Vl
Sigmar <5 5 5l o 355 05 (Mousavi et al., 2009)
)90 (S oS ojlas ad (gl I el ,eu8” Aldrich
s g sl o T josy 00,5 b cliglegl o ool
FRAP =) & s (Mousavi et a., 2009) cé 5 & g0 )
Sl wmaw ,8L) (Ferric Reducing Ability of Plasma
awl ,0 Ngo TPTZOUO Jolxo PH=3/6 L V4o /¥
o7 o b Yso 1Yol WIS g Vae o/ ¥ S p0,l8
IARRE
bl 15k

bjeo b alie b (B (nl ) o3l 590 (2295 slaje
gl ol bg 0g (B diore Jawg oads oolatul g )le
Omran & Omer., 2015; DOS ) <ol o3y log,ls (5590
0900 Do a4 wa)l s,y sl (Santos et d., 2016
@leo Shge p Y EE S o0 O g0 diin S Do 4y 5 Slao
J5aS 09,5 o ol sbiciia sl slaog S o &b
a5 (Sham) sals 055 8,5 Sjso 29,0 G5 o &
4 i psS sdulosl (gloog, S wis,S Cdl e asps Vgl
9 Ve MIKY) (i35S olae calises slajee oS il )
O9Yle iz slajen a5 aiVle dulosl (slaeg 3 isg (O
iwlosl 09,8 g0 g wo,S wébe (Voo g Yoo mg/kg )
Ot 39> 4 1y s 3sS 00 MK 590 45 (s 555+ (1505 VLo
an Sy e ay gVl Ve e o Ve MOKG lajes &5 )
A,5 Edl o

syl s jolie a9 slen plasl 51 5, 4w
259 2 950 ¥ oae 4 e e b alill> L Ly
rase sl Sl olfiws o (a2 ¥ eld Cugi j0) ol S
250 polez w plasl 5l Gy 285 0o 8 (alejl cos
o yally wias e K 5 gl oK ) b ge wlugs
pse el sle 5o aalad dlile b Lagye g opSoslal L
Sl o (b CBla T 5K 58 o i) ¢ 5l s e
5 00D o (patyg0 SaS & ayiolly ol 45 5K 505 Loy
McNamara & ) ais . <5 Maze Router |3l o,
(Skelton, 1993

Ll s 2l 5le 5o Giolejl )3T 51 ams el Y
29Nz oS by Lol s gt Sl 4 anzdl 4y
ods lax 33 3l olSgud ol o ool 8wy Ay a5 (g,

163/\#Y


http://dx.doi.org/10.52547/nbr.7.2.161
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.2.10.4
https://system.khu.ac.ir/nbr/article-1-3282-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1399.7.2.10.4 ]

[ DOI: 10.52547/nbr.7.2.161 ]

Tanbaccochi et . The effects of Quercetin on memory and oXidative Stress  gslansT Loyl g alidls DS i 555 156 o) Koo g >gSLs

Vg Yoo MOKG lajes 35 (o2al Sl i SsS
P<efeey g Py sy a0 (Y

=590 Gy &S ol plas pols aslllas )l sasliaws 4 zls
2 otlesl Gy 5o G sS4y LI 4 lajes Blao
ol (b Cdlue 5 oS 8L (gl 00l g oy Loyl
S J75S 05,5 & S 50 2l 5o o 55 8L ol
)5 4 slazes o Sl o 1) ol Oy oo 85955 obul
el il o Sl ige o (olad 65Tk g alail> o)l )l
238 B S0l oo 39S b e 5l (LS e (515508
Shs 5575 sl sl malS 55 g alible y eole oyl
GRS 5 g Al g 5,50k Ulg bl crge (s oS
ol 00l s 2l o slbd con slagige o Ol
RS 4S5 edd 5l eizes (Jun Lu et d., 2006)
gl so (Sl byl Gl )] e ge canlSgd 50 (s SoS
loodi 5 b ot 565 2sSTly (Shu-Fang et d., 2015)
Olgre 4 oS35S 5 o3 el laons 15 aile lid S)e
Lakroun et a., ) cool ous slorin alabls Cogil paslSe
O)a8 Gz opl )0 (pe 555 48, IS 4 slages (2015
J5i5 5l b (s 59528l (6,530 Lasdly (yol (SoiiS Lo
slampl 5l cbli> g ol Gla o), Bi> wanSTyg 0
“0959 5 9IS o sl 2 bgrye slacc] 1 lassT il
Sl Slg>en pae (Shokoohinia et d., 2015) salS o o
Olidod @l b Giegly nl 50 e eS8, )15 4 slajo
9,10 Jlos g5 aile il Jolse b lasye ol See (LS
Wil oyt g (ALl s s g il IS 4 e
(Shokoohiniaet a., 2015)

py 9 plez 9 Pl (ALY S8) g ) 5 s 38
P 3 P 59y 0 0ad (b Sl (Il 55 g P < /0)
09,5 4 s P<e100 Lilojl omiy g P<o/o) B Y JS)
2 536 czge sVl Yoo MOKG o0 (rizman al J5uS
P<lod B JS8) mony b pg 595 50 55 0955 Iy 0o
iy B pges 595 5l 6% (528l (gl oads (b s (]38 5
O95° Goyy &S ol i s P< /o) B Y JS8) ab ioles]
Al o )Sles 2l g (y9Vle a8, 5 @ slajes Slao
Sgdise mayze 2l Sl 50 e Slaige (lad

wrge O MYKG G 55 315 o5 ol (LS rizmon gl
Oy Sl 0dd Sy o 2 Voo MOKY 5Vle Sl S
ey s plez o Pl (ALY S0 pses g, )0 S 4
CuiS el rimed by I 4y (s g5 P00 (500
VS ey 9y 50 00 (b Zdlus Ve MK 5Vl Sl
O p9S G5 b P<e)0 gty g p)er 9 P<-/4) (B
S35 o3Vl Yoo MOKG 590 I ceaSy & 08 0+ mglkg
olejl (555 3l (sl oad (b Cdlas g 0dd 5y (o
S amse Lt lag)ls LiSeny @l ais Gl glajs,
GOt g iSO MOKG 590 (Jlao g0 &5
9850 H35Yle by 590 b ol pgens lo; alidl>
30 Gl T pb (255 10 FRAP (30 Slomiw guli
P o) g

Ol e slas] L_s"‘;‘ J5 cdled slaools }.;JL;] bl p
ooiiS il o slaos, 5,5 (FRAP) Luwdly ool Suuslo!
05,5 b g loisine Dol e 55 B0 ) - - MOKG sl
AV Jg92) 098 005 0ass 55
Veog Yoo MOYKY lojeo canSedl o sloog S FRAP ,olis
(V S2) ooy & 8l ol 7S 098 4 S (95VLe
0 MOKY 500 G1,5 cmizmenr P< ofee) g P < 40

o 395 B0 g Vs MOIKY (slajes 00 il ys sloog S 5 ks (J S ooy, o bi90] loje; (b 10 mnge 2l 5l 93T @l -) Jgax

55 8 (gl 0ol (b Cdlae (5 Sike anglio i Bk - oS (8L sl ond (g oy Sl aylie sl )b
Table 1. Table 1. Results of Morris water maze test during training days between groups of control, sham and the
groups receiving doses of 50 and 100 mg/kg of Quercetin. Right side: Comparison of the average time spent on the
platform - Left: Comparison of the average distance traveled to find the platform.
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Fig. 1. Results of Moris water-maze test during the training days between the control groups, groups receiving

Malathion 100 and 200 mg/kg and Malathion-treated groups treated with quercetin at a dose of 50 mg/kg. A. Compare

the elapsed time to find the platform. B. Compare the distance traveled to find the platform. The symptoms of # and @

were respectively the significance of 100 mg/kg and 200 mg/kg of Malathion compare to control group. Sign *

indicates the significance of the interaction of the dose of 100mg/kg of Malathion + quercetin 50 mg/kg compared to

the 100 mg/kg of malathion. Sign $ indicates the significance of the interaction of the dose of 200 mg/kg of malathion +
quercetin 50mg/kg compared to the 200 mg/kg of malathion.
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Table 2. The effect of the injection of 50 and 100 mg/kg of Quercetin on plasmairon reduction in the hippocampus of
rats.
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Fig. 2. The effect of injections of 100 and 200 mg of Malathion on the level of iron reduction of plasma and the

injection of 100 or 200 mg/kg of Malathion + Quercetin 50 mg/kg for this parameter. Sign * shows a difference
between Malathion and control groups and sign $ indicates a significant difference between Malathion + Quercetin and

Malathion groups.
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