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Abstract

Acute ischemic brain damage, which is caused by the reduction of blood supply to the
brain or the blockage of cerebral vessels, is one of the important causes of death,
disability, and behavioral and cognitive disorders in humans all over the world.
Tymasin Plus(TP) is an Iranian herbal medicine manufactured by Medin Pharma for
some respiratory diseases in humans. In this study, the effect of the mentioned drug on
spatial memory and explorative behavior of laboratory animals after experimental
cerebral ischemia was investigated. 24 male Wistar rats were divided into 4
experimental groups including control, ischemic, recipients of 0.5 ml and 1 ml of TP.
Animals in the control group were not subjected to any intervention. In order to create
experimental temporary cerebral ischemia in the ischemic and TP administrated groups,
surgery was done on rats and then the ischemic group received normal saline and the TP
administrated groups received the mentioned drug. Spatial memory was investigated
using Morris Water Maze test, exploratory behavior via open field test and rat brains
were examined histopathologically. The results of Morris water Maze and open field
tests as well as histopathological results, showed significant differences between the
ischemic and control groups. The TP administrated groups compared with ischemic
group had significant differences in terms of Morris Water Maze test (1 ml TP
administrated group) and histopathological evaluations. Based on the results of this
research, it can be concluded that TP has therapeutic effect on the cerebral ischemic
induced spatial memory impairment and also has neuroprotective effect.

Keywords: Tymasin plus, Cerebral ischemia, Spatial memory, exploratory behavior

1. Department of Basic sciences, Faculty of Veterinary Medicine, Semnan University, Semnan, Iran.
2. Division of Physiology, Department of Basic sciences, Faculty of Veterinary Medicine, Ferdowsi
University of Mashhad, Mashhad, Iran.

3. Department of Clinical sciences, Faculty of Veterinary Medicine, Semnan University, Semnan, Iran.
4. Department of Pathobiology, Faculty of Veterinary Medicine, Semnan University, Semnan, Iran.
“Corresponding author: k keramati@semnan.ac.ir

DOI: 10.22075/jv1r.2025.34587.1121

Received: 12.07.2024

Accepted:16.03.2025

How to Cite this Article:

Keramati, k., & Rahdari, A., & Naeimi, S., & Moslemi, H.R. & Ghaffarikhaligh, S. (2025). Therapeutic
effect of Tymasin plus in experimental model of cerebral ischemia.17(1), 29-40.
doi:10.22075/jv1r.2025.34587.1121

Creative Commons Attribution (CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium, As long as the original authors and

@ @ @ ©2025 The Author(s): This is an open access article distributed under the terms of the
A <o urces are cited. No permission is required from the authors or the publishers



https://orcid.org/0000-0003-3087-8730
https://orcid.org/0000-0001-6098-2278
https://orcid.org/0000-0002-1622-1903
https://jvlr.semnan.ac.ir/article_9633.html?lang=en
https://jvlr.semnan.ac.ir/
https://portal.issn.org/resource/ISSN/2821-0506

]

S old Rl o 51 oo dloxe

https:/jvir.semnan.ac.ir/ : adxo S asdo

o

A

JWK—%

2821-0506 : Ll

;;.wsé'° 9 %! o

S %0 (oSl (25 Jao yd ol Crwlond (Sloyd o

Al &Bd,ww‘“wu,w“wow“ 'd)bo‘)wl‘\* .Léﬁl)fol%f

EWEYES

Syo e Jlo (S s 0 2bml (5he Gg Sl b g a0 4 Glopgs alS o oS ol SeaSinl (g50 ]
S yb calo Glpl (LS o)ls oM opless sl 13 puslp 53 pludl (B 5 6513, b o)bxinb 5 9 Sl
S i oSl Sbml Sl je8e (6o)l> ST (gl cnl > sl Ll ) (i sl Glow (B sl Lol (e
ool 09,5 ¥ 4y g o5 5 alimo Sage puo VE S oy altile] o il St )15, o ol dladls
P05 s @y Cpeoless il (oo V 0aiS 2Ly 5 oM (pless i (e +/B A 8L SaSul (S8 Jolid
sla 0g) )3 (2285 CBge (Gihe oSl dlml jolate 4 MBS 15 (ol aldlie LS 3)50 S S 09,5 5> llge
29,5 1 9 ol Jlop SuaSunl 095 10 (2l g 8ad (2l b Ghge (oI Gmles oS L) 5 SuaSin]
) S ot 5y o yso ol o 3] odlizl b olis abasls 55,8 s 1y 16She (o)l oMy pmolasi 008 > la
b aies 5 mnge ol Slo sl (903l @l i Sl oAb oy (Se5dglhgtunn 5 5l b Gge o g 5k e sl Gab
Opless 018 8L )> glo 09,5 39 )b (gme SaS b SS9 SeeSanl sl 09,5 Sl ((Sjlpiligiuns S S0
)] 9 (0o Orsleg 2 oo ) 008 8L )3 09,5 ) uyge (o Slo igoil i 5l SaSinl 09,5 s auglio > Ny
bl JH] yy oy Gloss oS )5 a0l (0 Lo (nl S e B I (e Sl (Sfglplgtann
Db (Feye cblis cusld g Sloyd il (gire eS| U olad

ail)S ot JU8) lad abals (gjte oSl (o plon 1645 (S0 15

) eliows o yliomw 0B b juald 0SSl il pole 5590l 09,5 .

ol edgedie g (g3 oSS ((Sbjiel> 03Kl cly pole (56l 09,5 csilsnnd i Y
2ol elioms e liaws o1y (S jealy 008y ¢ 2SSl yd pole Lbjgel 09,5 Y

Ol el eliom olR> (S ol 015D ¢ S5 Igmgly (Djgal 09,5 ¥

k keramati@semnan.ac.ir : Jgtuwe ot gist

DOI: 10.22075/jvIr.2025.34587.1121
VEY/OEIVY el
VEYNYIYE 1l

-«

\ D)Loud \Y 0,9 ‘Lf{"“))""hcfm/ ‘.O)T ul.a.».c?ud.l?u— ul)&&.&wswl;.



https://orcid.org/0000-0003-3087-8730
https://orcid.org/0000-0001-6098-2278
https://orcid.org/0000-0002-1622-1903
https://jvlr.semnan.ac.ir/article_9633.html?lang=fa
https://jvlr.semnan.ac.ir/
https://portal.issn.org/resource/ISSN/2821-0506

-«
—

(|7 - e ocrm ((frge” oo™ cblo g0 rerfo

6

.5(1

S W5 paie Jiagh Sl Jols mli elely
3 el M dgy case (b gl olas
25580 GiRgR 3 red Db e YggSul pead
il 2590 36 L ol oyl T (ol cools
8 eSde ojlas &5 W3S jasuie 5 CB)S )3
Rabiei et al., ) )l o} sla JIGol, Lis 5> (ool
(2015

55 ot olS ojlas SlinST 5T g (gaee clili> I
g 485 3 b 2y9e > (dagh el Ly
53 ojlas  Shsd Hgod & Cuwl 0135 asuie
Sl 5 (20 sane o35 Sl ply 3 1y 2lye bge
P Ozen A8 o clablne raliegin] 5 5 ol
Caols byl car (il e ogell e o
Zaghlool ) wi pbl e olS ojlas Slaws! sl
(etal., 2019

Oeles Sl pol Giagh )3 SN (598 3)l9e 4 d25 L
Jo > dl S U8 5 pSl abbls W
85 )8 (i 2y90 Sire (oSl (225

5 Ry 9090

Obow oBuly (Sibjeely 0uSisly p3 &S ddllas ol po
2 g 35 Jl 5 alee Shge pu Y S el
I8 edlitwl dyg0 )5 Yoo U VO o Jig 039
arpd VooVF ol byl cod jeSie Cllge .0 )S
celo VW o oldgy celw WY B 5 05 e
Aslh 138 g Ol 4 Sl wjied g edp yuw S0
039 9 S ohjle 0y9d S (bl e oronen
PBAS wd (oolojl0g)S ¥ 4 (Bola jolay ¢S
o pliy 09,5 ¥ Jold (imgly ol o aalojl (sl 09,5
Oplos 0aiS 2Bl o 095 5 SuaSunl (S
) dblie 955oun 3)90 S 09)5 13 o hge idg
Jos Cod SuaSianl 095 >l W8S )3
ke Vg W8S )13 a5g)l8 lyd Cdge il (e
wo by Blae b9y 0P Ciparl) ol Jloy
09,5 ¥ 3 b (oo 3)3 Ly (Cugh S wiljy)) cug
clo Glnl (oS 9)l) o pwless oaiS il
Sl sl Joe cov bl 35 (bylb pie o8 )b
10 095 S g W8S )5 Ag)l5 lyd cdge
b oo omless 1) (e V503 095 5 5 (e
So liy)) Cogp aw by Slao (190 35 ©ipa

Ao

9 398 (o Couime i (G Ml Sl
Gl low 5 S g el Jlod 4 o S
S Al ool i 3liily, 5 as 5, oo
g 390 Slacl pole )3 & Cuwl (e Clegdge
5 Sl gl agy Ol L ocwl ang
2 S Jae Hlaim @yl bl ( SeilE aMasMe
(Ol S (o0 )18 ool )90 (S sl Lieoiy
2ol o Wlard alb (duste (225 (sl 0]
Iy @By g (BLi oSS Slegsge del ol
B e 1y Al 5 Sl ) dles
S]] Gy iz by g0 oy (slosyual
.(Zavari and Karimzadeh, 2017) 5405 b))
Sire oSl & ol ol b fagh (S @l
o @l Ghge @Sl g dadls ST cage
0351 olyad oS gast sl b (6315, i Azl &S 305
4 .(Meunier and Bachevalier, 1996) cul
Sie oSl Oly (oo dbgye e lagSl Sl
e Ghge 3 1) (200 pisbi 9 eSun) g
3903 3kl @59yl by sl davlyy 5 (225 s
ose> Jws 4 (Mirzapoor and Setorki, 2017)

9 b paiMSliog ‘blﬂ sl Kol g gl aldlas
g 0 o pBIB ok Gl (aole > i)
o S5k g Aladls o SIS oy 5 (S50 sl g
ool » (Mirzapoor and Setorki, 2017) >4
oSl & Cusl 013 )5 paseie b il (S @bl
A3 oo gt (2l Shge )3 ) Al Serina Jl8) (54
.(Andersen et al., 1999)

olnl cils alS gl )b Pl ey las
O @l oz & cwl (L)l pde <808 Wg)
Gl g gl BIS plgis 4 5 g Contiy by (S
Copd Sy g (Shss sk b (5)bre Sl 0aiS
9> olas (gol> jsSde (g)ld 335 (o S plusl
Copd ) e 0 g ol (5 5 (BL gl oS
VVE g opiagl ojlas p)S e Fev (gl Gody pppsles
35290 0590 dlge b bl sl (i3 ojlac p5 (Lo
3 Pleogs + Joid S5 SIS pos & b sy o 5
(9213 )9b952 5> @ydie SleMb) 3505 )L (1S5



09,5 b dwglio )3 )5S duoyd jlai 5l ey cples 1
oy Sl 1LY hbgel) cudl (o) xe wolas S
JB 0uiS Bl 098 () o @) 2 sy oloj
9 IS e 095 4w M Geless ) e
OxSbe &5 dizpa (Bl () (Gme DgllS SpeSiu]
) oged) 292 s SsoSml 09,5 b dunlia 3
2 oialo)l slo 0g)S 0 Csix @) 4 29y dlas ey
i 1 Ske Jg aisli (o) dme gld pa b duslde
5 Volged) dgr JuS I a8 SpaSanl 095 55 555 e
0 U

Sl aies 9ol b

P SeeSnl 095 b 9> g9y b i ol sl
Moged) cutly (o)l (dre (BRI (S 09,5 L duglie
09,5 s dslio 3 SuaSiu) 09,8 i ol S 5 (¥
owled i (e Vg /0 polie oS by sla
(Y Jhges ) caslis (gyld bxe coglas oMy

ol Cal)> gla 0,8 gShe i L 5 yizmen
o2 b dulie )3 (Ml ppless ) (oo ) g /0 ki
Ay ol e (Y Jbsed) wisls (g)b me cuglas
Creloss oS C8L )3 09,5 93 51 S5 pa b 93 (59 (A
s e S S 05 b alio 5 Dy
¥ Josad) by sl

b alie ) SeaSnl 09,5 cbglad I g sl jLas |
B3 5L Jged) €l (sl (sne 208 ()5S 098
sl 058 L awlie p SaSul 05,5 )55k i
oM opmlass s o Vg o/ polie saiS il
09,5 ;0 dlu cpl Sle Jg cuils gyl xe cogles
095 5l im0k Ol oS cdlp b
o g ) s 305 a5 1 {F Jfaged) 3y SunSint
Auglie ) W puless 008" 8y gl 0g)S 5l S
(F o) il b e ialS 5 0y L
0l by sl 058 olw ol Sl pioren
S e Oold S0 L dwolie )3 O (ples
(¥ 5hoge0) aiilas

LS PPlgiae

Bl slo oge jro uelS gt 53 o5 3l (L5 b5 ol
e oI S s 5 Senad o 555 &
dmosg Om g v 8L )3 ol gBy (M Geles
5 U3 095 9 b alie sy BB b 4 o

b 0g)S I Sy p2)d Lged w3y LBl (Cug
292 Ll iolejl

il g SeaSnl Gl 095 > Lo}l g
Sire Chge (oSl Sl jslaies W Crles 0aS
bobo (Blao 19> 305 Gk 5l (oSgkm <l 5l g
Obyd a5laSy slal (22 3y90 (il g (el
bl bl )3 oSl aids £o o g 13,5 1,5 wg S
@y o S 2l pbel e alobM s
099° GLF N3 Cug 93 el VY o Jlej dlols
35 > it ook prled 5 ol Jlay 3lio
Pl bl spulegs 2125 L3l 09 3 SyaSin
S oolizl b uloj] 09,8 ¥ yn )3 I bse Lyupes b
Gob g alad Al L 5l uyge ol Slo 0igel
il 250 WIS e ) bld 4 b dej g0l
oles 5 osie sl gl pll ) o S 5
il jho g 33 poane (5 Glol gy 4 o e
P o s 5 b Sl s jgiie
Siel Sy Gl edlanel b gy gblie 4w
b oy T 2leSi5 by CnjghOdnS lon

& 2 Ol sga> ploj Loy (miyge 2 Slo igesl 5
oy 3ozl b yoShe ay 42 ()l 29y 3w 5 1 g
Karimzadeh and Zavari, 2017; ) dbg,e 58l
b e o905 53 ¢ (Bromley-Brits et al., 2017
bolas 51 o] ysee 2 5y 93 (595 (hoe A i Dl
Karimzadeh and Zavari, ) i o age; S
rst 233m s (Seidlgan 5 ) (2017
dmage J Jolo (5les 4oy 3l ooliwl b g 8,5 )8
S 9 0j9)S5 Sl (oyg S o ()9 JS 2l
055 duloe B (y9)90 JS 41 059,85 Sl

bl osesl @b 5l ptmgsy ol 5 Jols sla el
Ly (One way-ANOVA) 4, uib,lg U
45 o5 SPSS 33l o 5l eslid

=W

g s Sl osel @l

095 (2 o &y 2 ypa> gl dep L
Gl e Rl S 0g)5 b duglie )3 SeSin]
Y oS Cdlyd 0g)8 oy cpl S5 51V lages) sl
Ol oSl 09,5 4 s oy Cppnless 1 (oo
o VoS il pd 09,5 () Hlbges) il (g pxe

\ D)Loud \Y 0,9 ‘Lf{"“))""hcfm/ ‘.O)T ul.a.».c?ud.l?u— ul)&&.&wswl;.

—«
—~



. S 6 a2 - oy acrm ((frge” e b 0 gefo

-«
—«

B> s (Y JS8)s gt (pilel (slag)S b
095 «olismn CAL asl 13 (Jg)98 5,5 g5
S (e Gl (JpuS 09)8 b dmlie 3 SiaSin]
Y g /0 ypolae oaiS” by (sl 05,5 (B Hdges) sl
J Sl 09,5 L dusliio 3 (W Geless ) (e
raad) Wiy ol 1y (g xe LialS wsys opl s
CAT 4l > S5 59,5 g8y 2oy i jl (0
9 oo Omless 028 €L sl 095 (o (ol
S5 510 oged) 05 eanlie ()b (o Csli5
2 oo Opless 0liS C8L)d sl 09 oS de oy

(B )rge0) wdlss 61> (ine gl a5y b Al

ol b M ewlesd i) (e V0 0aiS cdly s
N IPPlgiud glad D a5 0j9)SS Sldgyg Meo)yd
PR it (IS plegySrple aea )b
0909 b dwlie 3 Jolo pasie sblyj 5 colyse
WSy olegSe atun Gl sy &5 Gl gl
9§ S0) Sy SIS i pudlygian (el Siun
09,5 3 Nd (Johw e g doy> Sl sbly) syl
S0 095 dw & Cud (a2 BB sk 4 ShaSin]
ollgp 13 59y Oy rpieS andl &5 e il
yolds ouiiS” bl yd sla 09,5 4 bgrpe (slo yose e
Ol peomen WA odblie pwled i) (Jduo Vg +/0
@ Comd SpaSunl 09)5 0 (S9)5 Curex sy LB

Sl e +/0 08 by (I8) SuaSua) ¢ (C) JyiS civlo] (slo 09,5 13 Luayge (2l jlo @pe sl 5l oo ygue =) JSW
(T=1) oMy oloss yid oo Y 0aiS €l o (T= 0.5 ) oMy cppless



5y 3l oalisl b sl (sla 09,5 )3 (Camsly oo ) I 15> iS5 g (o Caows ) CAL 4l (o595l gt yolias ¥ JSus
ool b s o oS plon el
Omoless i) (Lo Y 008 cdlyd 09,5 1 D el uwless yid (e /0 00iS Cdlyd 05,8 1 C o SpoSiul 05,5 1 B (]S 05,5 : A
M
o

e o, S .
o 96“)51

| o aloeo -

) D)l.o.:: VY 0)53 c‘éa:)}flﬁb LS“ X &.4“4).

~~



‘_;Mulaj sl os)f 2 S e &y 2 0‘9.‘? Iy O“"j Loy Hlro u_§|)>d| 9 wiim dwlie —) )‘59.0.3
Ll PO.05 paws p3 5l ime igles Kby cbliols gy

o) 0258 285 058 ) T=1 (o3l pmless 2 oo #1068 8l y3 05,5 ) T=0.5 SaSiasl 09,5) I8 (525 095 ) C

40,00
_ 30,00 1T
1 ) T 1
-3 _
< o —1
% -:33 20,00 - a
I_ ,,: — ab
c: 8 10.00-] a
: N
=(: L) 0.00 T T T T
: C Is T=0.5 T=1
£
¢
¢
b
SN

(0o Omoloss 2
157
Yo -
3
” —
2 0
7
e} .
i) -1 ——
.q\ a L
Y
a a
a
o T T T T
C Is T=0.5 T=1

hilofl slo 09,5 10 () gt @y & e 2929 a5 Jlino Bliol g (Sl duaglio =Y lag03

Lol P<O.05 o )5l (gme glas Sy casliials By >

e ) 055 283 05,5 ) T=1 o0l ol 50 oo +10 0058 <812 09,5 ) T=0.5 S 09,5) I8 (58 05,5 ) C

(0o Oplass 2



30
3
i‘ 20 S
1 a
('o‘ R -
o
107
b e I
b
b
o T T T T
C Is T=0.5 T=1

ielefl b 05 13 93 (s e (o il 3t Jome Sl g (il Aulia ¥ jf3905
Gl PO.05 paws p3 4l me gy Sy culiols B9 y>
e ) 655 235 05, ) T=1 o3l csles 52 oo +10 0255 L3 09,5 ) T=0.5 (Saal 05,5) Is {55 05,5 ) C

(0o Cplas 2
100
3
2
‘3; a0
_‘%, 60 -1
a
40 -
20 i 1
b S
b b
o T T T T
C Is T=0.5 T=1

ialojl (slo 09) 1 bslas | o o olasi Jluno Bloul 5 (1 Silo duslio ~£ laged
Cawl P<O.05 s )5 I pime glds Sk cliiols LB >
e ) 012 8l 00,8 ) T=1 oDl ke ) (oo 10 08 C8Ly5 03,8 ) T=0.5 (Sa] 05,5) I5 (L5 05,5 ) C
(0o Clos 3

-
P

\ D)Lo.»; \Y 0,9 ;Léw)mlbt;ﬁ/ ‘.ﬂ)T ul.o.u)?ud.l}u— ul)&».&g‘rol;.




(|7 - e ocrm ((frge” oo™ cblo g0 rerfo

]

.5‘1

—«
<

40.00]

&89 e

30.00-

20.00

S3000 CAT 4ol 3 30,55
=r

10.00

AR
£

a
T

a

0.00 T

C Is

T=0.5 T=1

wln)i dlﬁb °9)§ » wlfw CAl d.pl.} ) )9)$.» &599 oy )L.am JI)DU] 9 L)‘i’l""o MLD.A -0 )'b’&s
Gl PO.05 pass p3 4l me gles Kby culiols B9 y>
o Y oaiiS cdlyd 09,8 ) T=1 o o cpwwless s (Juo +/0 0058 €dl s 09,5 ) T=0.5 (oS 09)5) Is (8 09,5 ) C

3l Jols s (Al-Majed et al.,, 2006).2>
L osSie sl ings @mls b bkl eud pob g
5 ol g5y poodd pbgl Glallle 5y sla asdly
3 Sl Bl olal  Jle ol 3l gl
Sy o gl SeaSnl (s3h0 ol Ken
ol cage g ail aush Jliw I, abdls M3
{(Escobar et al., 2019) 555 yeol3ll @ Mol Jlos!
e 3 cgoSeut] | ol 63k 5 il OS] e
R T
ol 4 bgpo Wlg o )Sle M) cnled Sy
Sl dwn il e 5l 6500 Gl plaidle S
b Ve @S5 5 owWb b

.(Meunier and Bachevalier, 1996)
I 26 sl By Az &5 Al HRBI g 5
oS gd 9 (S (g2 (alge 4 bgye (oS
PO 4 e SlgS (o 5 e (yiedn (Jy
Sl 15 adgl jokay &5 395 (ol W15 5 (By28

OFeS] o D3m0 (2598 4255 | el o bl

(o ool 2
& )

Gy b s ol e ool Sl @l ulul,
09)5 (2 Lo &) P yea loj doyd i I sl
S (Fre il S 095 b awglie ) SeaSin]
75 S5 ool oS 3905 ol ol oo 10 iy

P9 (o o Ghge ) (lad Al JWST
b LBl sz 58 piagk ool (Seidplsus b
CAT a5l )3 59,50 go8g duoyd Has 5l 155 .08 o apl
S 098 b alie ) ShaSnl 095 elSgyn
5 Sy &S ol adlae o b g)b me Liljdl
Sre (oSwl &5 025 jasuie Wl pbsl gl
dadls W] g 359)5 (lyd g0 dlanl I (S50
Mirzapoor and ) >33 o (2lypre Gige
ob i ohlea 5 bl yuzens (Setorki, 2017
o 3 33me (gtjg 9 (seSem] & )5l dngy
CAL 42l (b 019)95 S yo s sl oo o (018
CuBS I ey g5 e 4l & (ggonis 09 (oo GuelS g
s ) 298 (gl (gy98 5l 4oy VY oSl I 59y ¥



JriS 095 b pld > oM Geles il (e Vg +/0
B (g xe ales ;S b dunlis 43 5 o

oS 5o o ojlas (ol LMy Grsleg S Ll
2 553e gl Bl nl plo sl o g £l gl
@ oy oo Vsl 1y olad dlabls JMs) 5 g S el
Rl 9 2 by o)las 9 ol ) (S R ol
olas (imeh K j Job gl Loboly 3 Cawd
2975 5 26 Al ST g0 cage (£l gl
e oo | Gimgh il ) 298 (o eV Sl
u:ﬂ Caold )oSie jidoh 0 (pieed b ol
5 €O )15 i)l )90 55 (L sl oylas Sl
cla ool Gy wjlas pl S 0S5 asie
, [(Rabiei et al., 2015) 5)s ;5 sl ¢l 0o,
GuF Sypar (£l eyl o)las jup8 je50e Limeh
oy ol Gieeh S ls d)S Oyaw (Slao (90
oSl J 23U sl pl 3 Sy cblis Cuols
Cul o hge culgun > Cdge (gae
(Mirzapoor and Setorki, 2015)

ol e 32,5 ol Ghag > Sl 4 )l
Wi oly oo ol pl W el (Blio (9)0 Sy
§ s il b g (2l il oflae o )5
Ol 2 dpge Sgyg cblis g s bl cpols
il pepad N |y i S5l g culls
il b £pSl g bl e olS ojlas il
Aleiegy S @l glue p (g 2 <L iagh
(Zaghlool et al., 2019) cool 48,5 )3 40l

disej 093l 3 Jol @bt el g pol Stmghy 5
g3 s 9 b 93 (5 Clow b ik ol Jlas Il
U8 09,5 b duglio 5 SaoSian] 09,5 cboglas 5l o
by sl 0,8 icmen LCib (b Gxe LialS
WLO.A 2 su»MA uwlo.a)/vaj u.l.u:: ) 9 -1 )J)LQA odS
Slive A8 ()l gne (BRI S 09)5 &) s
S CBge (Sre eSu] &5 S g o @S

IS0y 15 (I3l Jg 098 (o0 zg e il 4 Sl

(Liu and Shi, 2007) s, Jbw 51, 3151 sla
RBgR ) &5 )5 o olyi (o0 )RBI i 4295 L
cawl Eg8y 3 T gl o), Yias! jo sl
ey JB i ol sl abadls M) 5 culSsen
9 SuaSul S 09,5 > Gaod ol 3 Iy sl
azdd £ 3l G (o ewlesd 0aST by gl 09,8
A Cowd o L ab Dbl ddoe e3jedy ¢ oS!
il pudgilie Glie g el polue jly (0S)]
Warner et al., ) cul 5b; o381 4 o] 5 9 053
b Jobo sl ol «SeaSinsl ol Gl 53 (2004
@ 3yl asye ol dspe 3 Ned (e dbul 30
Hgd o Mg il ela o]y g b o ialS @il
(Bl opeSt Gl JLy g dalid i 0
OBl g0 93,5 0 9o Sler (2 Ggelinns]
oite ol B oo (ol ol a5 o g
Gl dspe 3 b Jobo Spe gl sl zoe

LA N S) u.gl.g(ﬂl sl u.'x.sL.o e )\)‘1 J.J.b d).:;;l.'i
Brounghton et al., 2009; Vannucci et al., )
{(2004; Lucas et al., 2006

2 Sl 4 dag b ol Giagh I el @l lie
g @) 2 pan ploy o myge ol Sl 9ol
ok Oeelesd il (oo N 0ailS 8Ly 095 ) (o)
Hdsb il g 29 SwaSil 09,5 5l jid ()l (dne sk
Clyd sl 095 5l S 2 o gsSde loj dopd i
dglio )3 oy Glosd il (oo V 5 010 ol oS
o ol i oanlie (o> xe Sglis S 095
aadls ] 1 My pelesd o5 €85 wn ol
Uise 3 278 CBge e oSl (AL (olad

iSee 65 gl Sty S5 5 gl e
xS b 58 Beios ol I Job (Sjdlglisius mls
S99 J9,N EB9 2oy 1 )s Slyen )55 de 55
oS cdlby sl 0g)F > wolSgur CAL asl
09,5 b dunlie 13 My (poloss 3 (o ) 9 +/0 polie
Al ramen g S )1 (re keSS
ol oS 8L )> sl 09) 9y 59,55 EgBg M)

\ D)Loud \Y 0,9 ‘Lf{"“))""hcfm/ ‘.O)T ul.a.».c?ud.l?u— ul)&&.&wswl;.

—
>



. 5(l="fj 6 m(lf’ - e o<T L{v]"r:r'gaf’ clﬁ{gy\}ﬂ, o AL 2 7o |

—“
D

S 8 g Sl

Coodd |y 395 wlaw g a5 ol B i s dlowg cpds
Shield (¢ saKls > &S ey hlSen (¢ don
& by Sliios s 05op plbl Kol liows oKl
Anles oo pMel il 03yl pald 1y dllio oyl

&Blo o,

ol NS & e oS gy plol a5 ) Bty
55185 gl (o)le5 sl 00 lie

OB Sy b S )L

S iaeld oges (63580 4l LUzt dlie oyl
olsily asgal iy (g lualy el 8 (BT & bgsye
wledly 4 j8e ab bl iegh g cul lew
$53 ojoliie 5 oowss OdwmwySd g gel,S S S
odd plml Bl ()lae e 155 g ek Lojues
Lol

o &bo

b plool i

oy 9 yo5de o adld |pj o9 (oo IS e
Sl S g Jl3) Slo & 95 59 Olae (b 3k dlas
owzen (Karimzadeh and Zavari, 2017)
Oeless & il JRBl Gly (o )5Sde I 2 (e
s 1,5 i by nlS | sS40 36 o3k
polie o)l Jleas] andl &S Cung (g3r0 (oSum] Clais
Sl pol Giagh > o peles g Clds
0355 (B o> 1> &l S gzins L8, Lials | Cusles
b

S5 4ol

ook ool Jl Jeb @l 4 colie b ggene
dasls W] 5y (ol e & €85 ax g
Coold 35 g Slopd Pl jee oSl 5l (L (laS
Db Seye cblas



References

Al-Majed, A. A., Al-Omar, F. A., & Nagi, M. N. (2006). Neuroprotective effects of thymoquinone
against transient forebrain ischemia in the rat hippocampus. European Journal of Pharmacology,
543(1-3), 40-47. https://doi.org/10.1016/j.ejphar.2006.05.033

Andersen, M. B., Zimmer, J., & Sams-Dodd, F. (1999). Specific behavioral effects related to age and
cerebral ischemia in rats. Pharmacology Biochemistry and Behavior, 64, 673-682.
https://doi.org/10.1016/S0091-3057(99)00125-5

Bachevalier, J., & Meunier, M. (1996). Cerebral ischemia: Are the memory deficits associated with
hippocampal cell loss? Hippocampus, 6(5), 553-560. https://doi.org/10.1002/(SICI)1098-
1063(1996)6:5<553: AID-HIPO14>3.0.CO;2-3

Bromley-Brits, K., Deng, Y., & Song, W. (2011). Morris water maze test for learning and memory
deficits in Alzheimer's disease model mice. Journal of Visualized Experiments, 53, €2920.
https://doi.org/10.3791/2920

Broughton, B. R., Reutens, D. C., & Sobey, C. G. (2009). Apoptotic mechanisms after cerebral
ischemia. Stroke, 40, 331-339. https://doi.org/10.1161/STROKEAHA.108.531632

Escobar, 1., Xu, J., Jackson, C. W., & Perez-Pinzon, M. A. (2019). Altered neural networks in the
Papez Circuit: Implications for cognitive dysfunction after cerebral ischemia. Journal of
Alzheimer's Disease, 67, 425—446. https://doi.org/10.3233/JAD-180891

Lucas, S. M., Rothwell, N. J., & Gibson, R. M. (2006). The role of inflammation in CNS injury and
disease. British Journal of Pharmacology, 147(S1), S232-S240.
https://doi.org/10.1038/sj.bjp.0706400

Rabiei, Z., Mokhtari, S., Asgharzade, S., Gholami, M., Rahnama, S., & Rafieian-Kopaei, M. (2015).
Inhibitory effect of Thymus vulgaris extract on memory impairment induced by scopolamine in
rat.  Asian  Pacific  Journal  of  Tropical  Biomedicine, 5(10),  845-851.
https://doi.org/10.1016/j.apjtb.2015.07.008

Setorki, M., & Mirzapoor, S. (2017). Evaluation of Thymus vulgaris extract on hippocampal injury
induced by transient global cerebral ischemia and reperfusion in rat. Zahedan Journal of
Research in Medical Sciences, 19(11), ¢9604. https://doi.org/10.5812/zjrms.9604

Shi, H., & Liu, K. J. (2007). Cerebral tissue oxygenation and oxidative brain injury during ischemia
and reperfusion. Frontiers in Bioscience, 12, 13-26. https://doi.org/10.2741/2031

Vannucci, R. C., Towfighi, J., & Vannucci, S. J. (2004). Secondary energy failure after cerebral
hypoxia—ischemia in the immature rat. Journal of Cerebral Blood Flow & Metabolism, 24,
1090-1097. https://doi.org/10.1097/01.WCB.0000130866.37074.D1

Warner, D. S., Sheng, H., & Batini¢-Haberle, 1. (2004). Oxidants, antioxidants and the ischemic brain.
Journal of Experimental Biology, 207, 3221-3231. https://doi.org/10.1242/jeb.01022

Zaghlool, S. S., Abo-Seif, A. A., Rabeh, M. A., Abdelmohsen, U. R., & Messiha, B. A. (2019).
Gastro-protective and antioxidant potential of Althaea officinalis and Solanum nigrum on pyloric
ligation/indomethacin-induced  ulceration  in  rats.  Antioxidants, 8(11), 512.
https://doi.org/10.3390/antiox8110512

Zavari, F., & Karimzadeh, F. (2017). A review on the behavioral tests for learning and memory
assessments in rat. The Neuroscience Journal of Shefaye Khatam, 5(2), 110-124.
https://doi.org/10.29252/shefa.5.2.110

\ D)Loud \Y 0,9 ‘Lf{"“))""hcfm/ ‘.O)T ul.a.».c?ud.l?u— ul)&&.&wswl;.

o~
-



