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ABSTRACT

Introduction: Chronic diabetes, via reduction of brain neurons, is associated with impaired
learning and memory. According to the antioxidant effect of Avicennia marina, this study
was conducted with the aim of investigating the neuroprotective effect of aqueous extracts
of Avicennia marina on neuronal density in the hippocampal CA1, CA2, CA3, and dentate
gyrus in diabetic rats. Materials and Methods: In this study 28 male rats were allocated
into equal groups of control, diabetic, and treated diabetic 1 and 2. The diabetes in diabetic
and treated diabetic groups was induced using an intraperitoneal (ip) injection of alloxan.
The treated diabetic groups 1 and 2 received the aqueous extract of Avicennia marina (ip,
100 and 200 mg/kg, respectively) in alternate days for one month. Sterile distilled water was
injected to the animals of control and diabetic groups. At the end of herbal treatments, animals
were anesthetized and their brains were removed. After tissue processing, tissue sections were
stained with Hematoxylin and Eosin. Then, the neuronal density in the hippocampal CAl,
CA2, CA3, and dentate gyrus were investigated. Results: Treatment with Avicennia

. C Key words:
marina at 200 mg/kg in diabetic rats, but not 100 mg/kg, prevented neuronal loss :

1. Hippocampus
i 2.Rats
marina extract could be protect neurons against diabetes mediated cell degeneration. i 3. Animals

compared to non-treated diabetic group. Conclusion: Administration of Avicennia

*Corresponding Author: Seyed Damoon Sadoughi

E-mail: Damoon.sadoughi@mshdiau.ac.ir

W‘ o wag )l.g.g «©9d o)L@:l) e 0)90



http://dx.doi.org/10.18869/acadpub.shefa.5.2.28
http://shefayekhatam.ir/article-1-1374-fa.html

[ Downloaded from shefayekhatam.ir on 2024-04-25 ]

[ DOI: 10.18869/acadpub.shefa.5.2.28 ]

wag )LQ% 090 0)Lols quaniy 0y53

30 oS g glailais sl g CA3 (CA2 (CAL LYY doanild g1 14> ‘5.’." o lac il YT

Wb (sl s g

Tobsbey adaly T pdecdlas ol dozo F Baduo yg90ld duw

Ol guien o oDl ol olZisls caguin 9ty (550 g (ylgz o) Kitmg oSl
Il 5l ¢ eodaol 8131 oKzl 5l s axrly cpole 0aSidls 5592 ud 09,5
Q‘ﬂl ‘ulﬂf BYs fL“" oKiils “asl.c oasiails ‘LS“'"L‘""“"“"’) os)fr

o wleMb|

VYA e 05 V) iud iy gyl V10 ols e V 4ol VWA Coigasl Ve el o gu,b

O..\.&_’

Lol ol o aladl> 5 620k )0 P L 500 slapyg,g a5 b 5l eeje obs :paiin
21 &l sleojlas puas clibloe Sl gy Ban b adlbe cnl dy> ol SlawuS| ST Sl 4 4z
Al bl sobs lore e g 10 CulSgnn slailais mSs s CA3 (CA2 (CAL o Jg,9 STy
Sl b0 g cubs wals soluw slaog S 4 5 ol o ige YA adllas ol ,o :Ldilgy 9 3190
J2 By LSS b oad Jles cubos 5 gobs sboeg )3 50 cobo al sols elaisl Yo ) sa

Fs ) e dlio 51 1) e T slas Y 5 ) el ils slaes,S ks (LS T iles
Pl hie OF aiaged 2l ele S Do ar e 50 9, S (G oS5k e S e Yo
JEVI R R VRV I ub\}o ‘GbL.f ‘_than.n)o ul.sl; PRt OIRIgSY 6..;[.'\) 9 bl (_gl.mo”f g.)l.u‘}p a
e 5 50015, 5 5 (oS lan b B bl Bl 5l 5] o 1 45l o]
> b pleys sdaibl .ol anls S gmn slailais 7Sl 3 CA3 (CA2 CAL ;o Jg,9 &SIy
P eSS p e Sk Ve W Lol by alme Saise 0 e SokS S e Vot e 2
ol g L 8las ne AeMSAILI 0 g5 el mile coadd loys (1l 09,5 b dnlie

oy uuls |

stlme slagise Y

A sl cubs dawly 4 Jeko slacan] plp o lagys,s

9o 30l Sns 1 gmnd 0 93
Damoon.sadoughi@mshdiau.ac.ir : Swig ySII g 551


http://dx.doi.org/10.18869/acadpub.shefa.5.2.28
http://shefayekhatam.ir/article-1-1374-fa.html

wag )Lg.g «©9d o)LoL) e 0)90

[ Downloaded from shefayekhatam.ir on 2024-04-25 ]

[ DOI: 10.18869/acadpub.shefa.5.2.28 |

)'| 6‘4—99"’-".“’ |)_'> uLa:L.f an] )lo)’)_; 9 6)"—“‘5[-"’ 4o
B )3 g 009 Lo pd Sl a pyliie g M58 (Lol
Ly Bl 5, ol Shaial 5 g0 3 5 sl JSir
5 Wil ool (8 gz 5 (B gz oz
e A B 85 50 o)l s A Sl o
Sl (FaSTn wol w9 0 i SIS e s
g 03— (S Sy OS5 sl ases 1.0 0)
Loads il doye oSllgid gly Sl 5l i > oS
5 Laadgn pl dlaadesidld Lol «SlnS 5,5 slaol
ogrS omFS i Laadeigde (V) aibios Lacn 555
eV S| T el S sl e La i L
bsog S Jobts (HsSge il (bl g 0l
0l At e A il 5l el
ik SlmeS 5 5l i a5 a5
B G2 0 1) gl S| ST s a il oo
Sl G Iy oS 3l i b 0 . (VY) oo
Gl 00l et b (prizmed Og—d oo oolaiwl o)
Sy 9= 9 Slb o dd (SeS wgnle Ol STl
o5 S e ol s ol s (VW) o—ib oo
o g Al czge (il o Slabge |

() o 5S4l5

L= oS slausggdls o (adie ;o0 (ighy 5
WS o0 =S sl DS S sla o]y S
5 s Sy 5 el 00 55 (VY N F)
Sl ol g Al e 60,0 9 Sl slls 1> oS
S ools S (3l 53 Sgge U g A Sgigd A
Sob > ol S S50 s oo lis wlagss .(V0)
Ul el s ply 5 gl aS el LS
s 5,1 09ty g0 9 lg o 5 0Bl o (gl La>De
At (oo 50 (VF) 355 (ol sl hge 5o
oS5 Sl el ol | oS 5, 5 e 4
Glide lacdl o S 0 51 L ol
didle SISl g e palS ) anS e il b o
S 5 3 bl Sl ol A 155 5 ol 4l
OV Sl 12 oS )Ly (saSsigdlé 5 Sl
ST 5T lacaS 5 cwl oo 3,55 izmen
g dmdm S8l o (bdlore ;S gl o ol S S
L oot jlad (mlime laise 5 s5lp sl 9,
Sy gy gy A azrgi Lo (V) ol (o S IS
Silgm SlanS 5 352 5 (mgyld plalS l eslaul
op S b ioagh (ol 1> oS 0 0g2ge JLid
9,9 iy 1 > ol 5 5, ac o aladlxe ]
e olS e (gl @S g CA3 (CA2 (CAl 3 bl

b plosl (b (ol e slatge 5

! Limbic system

2 Temporal lobe

* Dentate gyrus

4 Region I of hippocampus

5 Region II of hippocampus
¢ Region IIT of hippocampus

dodso

el Spod s 3 Sy S g LSS
TS e slesl 5 5 00,5 U 5 sl sl
TS gl g Al s old a5 a8 S ol
sy gl e 03l o pglgSinls 5 T glalin
ES (1) S5 oo memii "CA3 5 °CA2 JCAT &b
a8 Gl el OS5 5l —isn glaslae
o Alas aS as,$ 1,8 81V S 4y JUs,S alaie
S 05 8 ol ga LS ) Cea A
Y Hege 4Y loapl ay coand a5l glaslass
Sl a2 S5 By oy sla ol A 5 Yy S
Sledbl 6,38 0 ol oS g 4ol (YY)
o aall o cslSgnn [y 995 o0 Pl Lz
1 e (gl B L e ien o0
JUl s PLasl aieS a5 el L)l o "MPFC)
mlad ALl o P o Cod g0 ol el

() S oo
G50l ladls o Pl o alg o sl
LUl aloay;s 5 s bslo OWIST 5 cbs 59—
eIl a S el eols il aale i oyls g >y
slaJslw jo Tsla ST il 5 Malil Lo o,
o oy 2 -(B) o)lo s WS 0l g5 5o (g9
sl ool ualidl a e csbs cwl ools oyl

xe Sloacld slaai_wa g calSgun S i5 o ofj]
S E90 s Ayl an (95 S oS Al Y)
eSS oS el il o il sla STy 5l g
S, o] la JIGol, o g iolslay , mie cnlys
= RNS) (55,05 5 TROS) (y5nST JLad slaaisS
cdian Lo ey jo 5 aS oo Jlosl Loagyg, o s,
Oy a9 Lo, S e s geloennST o il

AR) 0= (o0 55— —ha)w
Avicennia marina (Forsk) Vierh _ole s L 1> oS
g be lals slacl | S, Avicenniaceae 5515515
L oglaoes o b Glasey & yeo as ol ol ol
L g Dedoo &8l o Ve L) oy i gl
o b e b o pnSB nhw S5 4 oS (]
Sl i IS as Ve oo LaS ol 00,5
G Sy A g ey Sl g Camnd )0 009
Jobe sd s K55 a0 o p) a3 0 9

" Medial prefrontal cortex

8 Free radicals

? Oxidative stress

10 Reactive oxygen species
I Reactive nitrogen species

I


http://dx.doi.org/10.18869/acadpub.shefa.5.2.28
http://shefayekhatam.ir/article-1-1374-fa.html

[ Downloaded from shefayekhatam.ir on 2024-04-25 ]

[ DOI: 10.18869/acadpub.shefa.5.2.28 |

WP L epgo o)lacis queiy 0y93

= & -
v_a.u.hsj_; Q_JL_Q_Q

S
——
|

‘;SJ)L: @L._.wj) 5)9;)5;&_‘&)0?‘—?&@_‘»)“—)5.‘0)
slo wad ;o Sl o i g)la 455 ael VY
as ol gan sl )8 Bl o ol S Lot
2 ke 00 laind ol by ST lade
S5 sl BlusS 5l g o b ools I8 Lanl Lz
oyl Gl Jamaz e laiedy .00 ges audss o lailiwl
Ve S8l Mﬁ)lwuwuj —led s L
(H=V) oe)jfd_:(_r‘iol.@)l_nlsg)j_wd_:‘r»bm
LguoB;j L‘>—"’L“D 05)j 5le_w ol 05)j JALMJ
S o Voo gV gloacdale Lol Lo —obo
aall slwog,S dad s | > 8,lac o, 5olS
2959 5?, Oyg—e o, T Dae 4 b g ol
hie ol o) Lo <10 Blho Sl iy, 4 s
OlbeSS jotaindy Joe ol 0 T0ged Sdl o o il
6L®05)§ g.,\_‘B; r:L?u‘ G—y )‘ J_»ol.> ASH UQH
5 gr’T Sleac ) o /0 L e o b
PSS ;S e Ver g Ve lachle Lyl >
P9y A= g Ol ) G, S Do a5, Ve Due 4

Wl e Hlas JSls

D= 8)lae G5 ol 5l 59, Ve B3 51 ey
ove—ts (MERCK, Germany) , 5] Jslgo Lo allg>
O I lacdl e—dn bg) awgs 5 WS
dozmozr il (ool dy e s S e S s
Vooagalled po ot e S8 Cx g0 gyl
3oy b ooy I, 8 (MERCK, Germany) o—o
V Calins Ly bl o blie (ol gl S e ol
el Sy 238l 5 kS gilom Lasgi 5 Al (09,0
S8y S bawg ol g 2l bl (V1) 0l
2290 4 5o (Olympus CX21FS1, Japan) ¢ ,4—
dJlae .0 (5,00, 5 gai (Cannon, Japan) (s, . uSe
o plonl ¥ (lesS 55 b (b (wie bawgi gl
=S 9 CA3 (CA2 CAl bl (N/mm’) _Sg,e o051,
dloee HgiSnls g, bawgh sl g (glasluis
P aS Cwl Gygo ol a Sl g, (YY) 0
Wg—dos bt Loy e o 0o Ly S
ol )3 0Bl oz gz 93 2 )0 (s ]
&= e ez 0 Sy S el b oed g
S9bige sl Bl Gom ooz ez 5 (Hy ail
(Log,S plas (gl =0 o lais |1, S5 Slsds slaw)

s hwsi (Seys o ST Lagyg,es Gsled 5l ey
(Yoo VY) oss dwl

YQ/ZframexV dissector=-ND

Wdiged S 0 o il gl yg,g Eo—oazma 1 2Q
2 50 0dd (5l digal Dlx8s £9ooxe :Xframe

by 9 dlge

285 Sl (2l (2 Aallan Sy iy o
ol y 09,5 (59l pode Sliniow oS tules]
ALl VYA -0F L ;5 gin 55 1o 455 ply oS tils
AElejl cllsem o oled Cle Cnsl ou s
oslizal 5 Elye (Aol slaJoallygiss 1 (o
el 009 GQK—"HL“)T UL"P )l

GrSoslac gy 9 0LS (5,9] 2o

—Wwaﬁy‘;w&‘w)“ﬁw)dgjj_j
raﬁ_l: SJ.L‘W.:L) P?—’)L‘)‘b LJ"‘_Z" .Lmy ey O 6)5‘
RUW) MLS@[—AA}[MA}M)—S}A )9._4 raL_.u B _iilo
i o o Sz ol b gl ey > oS
oyt ol lwg ol 5 il &> 0 YPEY slos o
plsl Al S g ol 3l oolaiwl Ly (6,50 lac 0
J=lo 1 o3 sus i j05 0,5 00 ool o
ol buds dnnd e [0 g Al AiBy, el IS Al
A d sy, o L sl o Pl le e a
5MTGAL)“5—>@°L§*—“”°U—S?)§‘|G_‘“9J)_JGMUT
09_.‘»‘5;7 ‘;.7- OL_; E)L_..a.c 6)|._M:LX> g0 M—JLQKJ B
by e S 00, oy iy syl
aal ey ol o i alS ol 3 s s e
LSLAQ)QJN—"—QJ—’[—’WMH"Q—JL“—’)Q
3 i A sl o5 5 ae o 5 5l o ¥
S ¥er o) slachili U o)lae ( Pl> Gi>

G )b Sa b (e Ghee o Eobs (28 o
Sigma-Aldrich) &luagse HlwSdl Slas J 3
ozl o, SolS 0 p, 5 Lo VY- l5— 4y (Germany
Pl s a4 (pH= 0/F) Ol 130 51 iorad
5 =l 09,5 a4 LSl oo 5 eolat ul LSl
Al B,y e s )las U jled coow ubs sleeg,S
Oys—e (=3 939 5l 6 =N9> Ol amlb S (2
EasyGluco,) ,—iesS olS oK s la gy 95 a8 g 8§
= S e Yoo YL e 0B 5 (6, 05lusl (Korea
2 595 9 O b ezl plye a1l oo
ON) s a8 b o aslesl

ohelejl 9550 gloeg S 9 by

SHerS VA=Y oo (hg bogame Ly Ly 855 &b 15

=S 6l Wi Sl Sl o 5 STy Aige
wl)F ol d > o VY- Y0 e slwo o Slls>


http://dx.doi.org/10.18869/acadpub.shefa.5.2.28
http://shefayekhatam.ir/article-1-1374-fa.html

\Yaz )L{,_‘ 9> a)LA‘i} O )99

[ Downloaded from shefayekhatam.ir on 2024-04-25 ]

[ DOI: 10.18869/acadpub.shefa.5.2.28 ]

& e

}.gc?.ébgslul&o@;i.ﬁs..b,cé.hsﬁ}ldl).f”@}:é—\)_59.:3
Sl S)) aalllan )5 slooy F SSi 4y (limo slagise
-l sald 0g, 5 —adl (ol Frr (mleiS 5 ek kS silan
= e Sk Voo ahale Load jlos 0bs 09,5~z (0o 095
ﬁ)j‘_é.:.av" ;..JcJ.cL»o..\_.L)LA....‘r..rlia 09,5 = |, 6,ac rvj,l.f
sleog)S 53 (S5 ST G Dol mslal )3 S 8 )las o, LS

Ll odalie ol asllas 5550

S Al g Sy
Bl s Ly oS 5y 15 )l 31 aalllan i o
Gl s St g CA3 (CA2 CAI 5 bl s)s
Cbs ol hagh ol ana g L e 35 8
=Sl 9 CA3 (CA2 CAL 3bls g9 diwils cuilys
Gl jbar s (o Lo fige L anlie
g0 w‘.g‘é I P u»)‘)_f .(P<~/°()) ADS Mls
as sldobw (39515 Jlow (gl 350 2Bl
ool il bl cedS e g 090
oot s 31 sla JISGal,) v i ldl g gsla, ST
Oized (YY) 0l (ol (Shgygh Sdydn g dnngs )
5 odlye 5l a bl s PLsl a sy ol aaly 3
3151 il Yaiol S 0l o s b dll b lsc
ly Ly nldl 5 el (g9; Cntls s

(YY) el ol a4

sloml Jslge 51 (oSG a8 Lt adekul slaptis p aess
(et g 59,9 S L b ye slaslayg, 5l g ]
P s sla sl 5 e gt sy sloil
i 0 (V) oS o Loty Jde Jlg; 5 abidl> 1o
Y- PR COUE ) 'R FPYPLRLI S SE R W S S PN [ 3
555958 5 Jgiem ygmms Cilil Jolis b i () 0S o0
9 S|y g (LSl 05 (el 19350 e ]
S ol oo Gl T slag il mhaw ials
51 sglmmie ol JSooly o dgs a S 0s b oo sl Silej
bl Al il o] e ST ] bl e

sloulas ;o olyl YKol 4 co s Sl s ]

Gl mdiged Loz Lz 2z 1V disecectorasges
Sz cols ‘A frame) A framexH L el ol a s
L (Hlye (o 99 ALl H s )l0 pmdiges g2
(o= 2 sl

wosls Judoxi' g 4 j2xi b9

SPSS (s el 158l o, 5 o wgs saal cwo ay cledlbl
=l e palaaaglyas ol Ve il
By, 55058 9] by w85 ae] Cws 4
S 0l L8 s Lol ogn Jlo s (5,8 B el
=BT 51 Gimlesl o5 (slmog S (i (e Silis Alie
255 deglio Cgz 5 One-way ANOVA) aé Sy il s
Oizon s oolawl Tukey _bes 503l 5l Laog 5
abg e g el Sl of jad am ooal Cs au =
g 0 8155 Sl e B2l )90 4

Ad a8 S L s o /o0 Lapygel jo (g)l0 cmine

baxily

z5—i g CA3 (CA2 (CAT 5-bls Hg)5 o515 Sl
o —a )LQ.MJ ‘é_ulab cs)j ) u_clsw 6‘4._.:‘;.\)&
‘_g)‘br.r.a )5_b=\.a pJLm ol 05)_? l_» A_MLD.A B
Gbla 5,8 o515 Sl (P<+/+0) el als
3 el gmn glalais S 5 CA3 CA2 CAl
Voo clhale Lo 6 ac Ly oad e —ubs 09,5
b 09,5 Loy aslie o o, SelS 6y Fe
oS g 015 > 3-ble 3l SO map j0 coid jlos
09,5 Lo auslae o (P>+/+0) cilad o cmme SIS
Yoo ohale Lls8,lac 3o waid e —obo
am b (e slaige am p T okS 0 5 e
bl ;o Layyg,e oS5 Lials 5l s)ls o ;b
S =S sl ol g slaslass miSi g CA3 (CA2 CAI
A Slogad)-(P<[+0) g —badle SIS gl ks 0,5

O jgal

®CAl * CA2 »CA3 ®DG

(oo yhm oloe) cuolS suuh alisio @lole (53597 Akmmils
.z T 8T 8 ;& °
-«
L e
3
-]
L]
e —e
«
L3
'S
.
=+
A

o byl oo CBlE 1y 6l Yoo il

251 § CA3 (CA2 (CAT s-ble (N/mm) (g5 o515 (eilin =Y 5109
Lanlio )0 P</+ 0 adllas 550 sloog,5 ;0 (DG) slS g (glasilais
H) (o 09,5 L aislie o P<e/+0 (%) Wl sl 09,5



http://dx.doi.org/10.18869/acadpub.shefa.5.2.28
http://shefayekhatam.ir/article-1-1374-fa.html

[ Downloaded from shefayekhatam.ir on 2024-04-25 ]

[ DOI: 10.18869/acadpub.shefa.5.2.28 |

WP L epgo o)lacis queiy 0y93

= & -
U—AASH ﬁ‘_—‘LA.,—Q

chw ials 3,k 5l Laaleidlds cowl oo jasx s
Slodsbs s il 551 sl sl sLe S,
ATT) 90 oo S ol (Hgy98 w55 5l 5 9l (omae
Sl Sl Slogas g o0 ;S35 lew an amg L
Ol a1y Lagl Gls5 oo Lparisishls sl ol 558
&ly o 0y Blad (oigye L Slre Lo oS
Gl JSssl, ol o |y 93 ilable Sl Lansgigl
S o Ll g5 a1 T Slogas g ol;]
Oy Laddgiglld an SloS 5 ol (SlanST sl &l
ot (FF) 0o oo | el (claapasl Ly alilie
L i 5 ol sl | 52 59, se JLoi>!
ot (S99 bl Jlosl cezr O ) Glyioe 45 >
e any Yaim ol )T SlopmaS1 5T S5 o
il g (s 2 3)5— Gblie (g9 0S5 S
PSS sk Voo cdale Ly Las oo sloadiged jo
s5bar (tbo wal b Lo alio o >0 S5l o
A Sl ger rolidl .ol asl il g ls e
o 45 sl (6,558 iS00 ] e
Ol ooy asie DLidiog 09— o0 Loy iy
il 5o §ge il Gials L Laadgigls was oo
(YD) Bgd oo gl o il ¥l o 0a 0 ol
2l o LaaSgigdd Cul ool et b (ypizmen
So—b a g5 e 0as ol Aol s ol
e S 5 5 oS sl g 3 eols ol S
SS ol cbs lawg oo ol sul ol Jme o
S e 5l el e o DLl ials L 5 aslei e

(TF) 45 o s il Sl

978 S GleS oo il mgh gl an aag b
Pl ey SkS e Sk Ve wlale Lo 8)lae
bsgi oo il ()9 0515 At g cslS g o]
30 sl lgedy ailg go g oyl mhadlre 3l b
4255 Ly ogd (B rme Sold (2l (g9 55 -l
Sleimiin (0l e o lag Sl 5l 60 S i
eI T ols5 (55) 1 6 i Dlalllas 095 o
Byed o o Slid Blge S8 5 o i g o oS
leor—dgn Ul o Glysioe 0,5 Sj9—e Far—wy
ohlass 15 1y ol Sl 5 3, > oS 5,5 e
9 eSS Slalllas (izman 0o )1, 8 (o) 3590 (LS
ol lop—ile 380 cHbd (gl (o0 S
2 L djlas (S5l le)lb oy Shes 53 155 (HsSse
I ks (Shoyg 9 gl il webs S
f5Y SUIS] poe Jols aalllas sl slacusgise Col
Sl 5 (hadlone SISl 580 il (o) 2 g
U PR PYY Y LYV [y JUL U gy JUE S B
ELITLER S

5 Ols=> OS5 ghy o8l jladlie (B ainn s alwgiosy
alai 45 o oo aill 5 oDl of5T oStils 85
i EaS S| o eyl i Loyl cla ki
disled go (10508 ¢ 61wl coul ails

|

SalS'g gloanwl g Laaod Lo s p 0 Ol oo
ol dn dlnly (Shg)s dn yomie 5 0SS o0 JLsd e
S0 O 00 plil ol e b (YF) 06—i 0
sl ac sl o b Shgyss ooyl o el (S
Y gamme 5 a L5605 slantiyn JSid an (o5 o
Vo) - R N PNROV] JUUV- PO} VU 3 et D WS A |

sl 10 comnndS 5o 0ls lis oud plsdil Gladlas
s s Jld s orie 0u b ools G iS s
oad odal i S5y88 0S 15 AolS (VA) 053 o0 55000
S FYPONIOP-Y - Y Y BV L PN | N S| 1 1
=9 =15 Sl gl s ! ds S
u.._'l)sl ‘o_..‘l.:o R os)j u_AlSB...& LS d_,al.uo
gelemeS Tyl 2mf38l 5 5neST JLsd slnaisS mlas
39— Jlaizl o il oo oS o A5 o Jolw
Gl 5 5T SLaJISosly w5 Jsb oS
Soml psloles s el (arme il sl JS4ol) aozs
o—as GLacdl 0 wah cawl 4 e d S 0 S
PTG PR -1 R W W77 LW o..\_;l;’u;;a)l)'_?
sl toe e g—eVlgna 10 oy il o S15
2 la g rwl ials Y sl .o bl aalS o
wlgion ol (il slagise jie Gug—eYlisen
ceomeS e (Vo) 0l 59 e ] e o Jlad 51 b
Jle U oyl GioalS 5 55 55308 s iliil L
am e Sl Al u;’s—w-“ A A,
adox jlLacil 5l o )led ;0 seugl e ot JLsb
WSS pleT o0 yale Simgh (b (e slagise
5 00 plosl o plw Ly soal cows asy =l

Al oo g Ay

3 9—0 G—blin 5,85 m515 —Sleo oo i m ks
el s loawlas ol >p, SolS o p F LoV
(P<e[+0) el yioldl ghls cmme jedoay Lo
at—inn |y oL 8 e lize glacia 8wy Lo
LS 9 g mge S5 s e Laaigisds ot
u_as))éj_ajé‘)_}ougj)._:)éswbsa‘ﬁ
Luteolin 4 Galactoside gl opl 4y oo (ga—Sggdd
O F) o,ls 59 >4 7-O-methylether 39-O-b-D-glucoside

a8 reals o Laalsiadls cowl ools las ol dbss
Oizmee (YY) aiiwn ;550 2obd (2)l52 090 9 95


http://dx.doi.org/10.18869/acadpub.shefa.5.2.28
http://shefayekhatam.ir/article-1-1374-fa.html

[ Downloaded from shefayekhatam.ir on 2024-04-25 ]

[ DOI: 10.18869/acadpub.shefa.5.2.28 |

wag )Lg.g «©9d o)LoL) e 0)90

1. Jahanshahi M, Sadeghi Y, Hosseini A, Naghdi
N. Change of astrocytes number in CA2 subfield of
hippocampus after spatial learning. Armaghan Danesh.
2007; 12(1): 39-48.

2. Grrifine AL. Role of the thalamic nucleus reuniens
in mediating interactions between the hippocampus and
medial prefrontal cortex during spatial working memory.
Front Syst Neurosci. 2015; 9(29). doi: 10.3389/fnsys.

3. Tehranipour M, Kehtarpour M. Effect of alcoholic
extract of Cannabis sativa leave on neuronal density of
CA1, CA2 and CA3 regions of rat hippocampus. Feyz.
2012; 16(4): 297-303.

4. Parihar MS, Chaudhary M, Shetty R, Hemnani T.
Susceptibility of hippocampus and cerebral cortex
to oxidative damage in streptozotocin treated mice:
prevention by extracts of Withania somnifera and Aloe
vera. J Clin Neurosci. 2004; 11(4): 397-402.

5. King MR, Anderson NJ, Liu C, Law E, Cundiff M,
Mixcoatl-Zecuatl TM, et al. Activation of the insulin-
signaling pathway in sciatic nerve and hippocampus of
type 1 diabetic rats. Neuroscience. 2015; 303: 220-8.

6. Yonguca GN, Dodurgab Y, Adiguzelc E, Gundogdud
G, Kucukatayd V, Ozbale S, et al. Grape seed extract has
superior beneficial effects than vitamin E on oxidative
stress and apoptosis in the hippocampus of streptozotocin
induced diabetic rats. Gene. 2015; 555(2): 119-126.

7. Rodriguez-Martineza E, Martinezb F, Espinosa-
Garciab MT, Maldonadoc P, Rivas-Arancibia S.
Mitochondrial dysfunction in the hippocampus of rats
caused by chronic oxidative stress. Neuroscience. 2013;
252: 384-95.

8. Lushchak VI. Free radicals, reactive oxygen species,
oxidative stress and its classification. Chem Biol
Interact. 2014; 224: 164-75.

9. Martinez-Finley EJ, Gavin CE, Aschner M, Gunter
TE. Manganese neurotoxicity and the role of reactive
oxygen species. Free Radic Biol Med. 2013; 62: 65-75.

10. Patel NT, Gupta A, Pandey AN. Salinity tolerance of
Avicennia marina (Forssk.) vierh from gujarat coasts of
India. Aquatic Botany. 2010; 93(1): 9-16.

11. Soleimani Z, Mirazi N. The Effect of Avicennia
marina hydroethanolic leaf extract on testes tissue
and spermatogenesis in male rats induced with carbon
tetrachloride. Armaghane-danesh. 2015; 20(8): 677-88.

12. Fathi-Moghaddam H, Mokhtari M, Kamaei L,

&L

Ahangar-pour A. Effects of Avicennia marina leaves
aqueous and hydro alcoholic extract on streptozotocin-
induced diabetic male rats. J Rafsanjan Uni Med Sci.
2011; 10(4): 245-54.

13. Ttoigawa M, Ito C, Tan HT-W, Okuda M, Tokuda
H, Nishino H, et al. Cancer chemo-preventive activity
naphthoquinones and their analogs from Avicennia
plants. Cancer letters. 2001; 174: 135-9.

14. Sharaf M, El-Ansari MA, Saleh NAM. New
flavonoids from Avicennia marina. Fitoterapia. 2000;
71(3): 274-7.

15. Zamani Gandomani M, Forouzandeh Malati
E. Antinociceptive effect of extract of mangrove
(Avicennia marina) in male rats. Medical Journal of
Tabriz University of Medical Sciences and Health
Services. 2014; 36(1): 34-9.

16. Zamani Gandomani M, Forouzandeh Molaali E,
Zamani Gandomani Z, Madani H, Jamal Moshtaghian S.
Evaluation of anti-inflammatory effect of hydroalcoholic
extract of mangrove (Avicennia marina) leaves in male
rats. Medical Journal of Tabriz University of Medical
Sciences and Health Services. 2012; 34(4): 80-5.

17. Gholami M, Mirazi N. Study of hepato protective
effects of Avicennia marina hydro ethanolic leaves
extract in male rats induced with carbone tetrachloride.
Armaghane Danesh. 2016; 20(10): 858-72.

18. Sepehri-Moghadam H, Rahbarian R, Sadoughi SD.
The effect of aqueous extract of Launaca acanthodes
(Boiss.) O. Kuntze on the serum level of insulin and
blood glucose and histomorphological changes of
pancreas in diabetic rats. Feyz. 2015; 19(1): 30-7.

19. Behnam Rasouli M, Nikravesh MR, Mahdavi
Shahri N, Tehranipour M. Post-operative time effects
after Sciatic nerve crush on the number of Alpha
motoneurons, using a stereological counting method
(Disector). Iran Biomed J. 2000; 4(1): 45-9.

20. Kamali Ardakani R, Nahangi H, Yadegari M,
Hosseini-Sharifabad M. The Effects of long-term
administration of methamphetamine on the cerebellum
of the male mice: a stereological study. Shefaye Khatam.
2014; 2(4): 37-45.

21. Sahab Negah S, Khaksar Z, Mohammad Sadeghi S,
Erfanimajd N, Modarres Mousavi M, Aligholi H, et al.
Effect of nettle root extract on histometrical parameters
of cerebral and cerebellar cortices in rat following
administration of testosterone. Shefaye Khatam. 2015;
3(1): 71-8.

[


http://dx.doi.org/10.18869/acadpub.shefa.5.2.28
http://shefayekhatam.ir/article-1-1374-fa.html

[ Downloaded from shefayekhatam.ir on 2024-04-25 ]

[ DOI: 10.18869/acadpub.shefa.5.2.28 |

WP L epgo o)lacis queiy 0y93

= & -
g—_‘:&-.'hs_}J=; a‘—"—m

22. Smith JA, Park S, Krause JS, Banik NL. Oxidative
stress, DNA damage, and the telomeric complex
as therapeutic targets in acute neurodegeneration.
Neurochem Int. 2013; 62(5): 764-75.

23. Verdile G, Fuller SJ, Martins RN. The role of type
2 diabetes in neurodegeneration. Neurobiol Dis. 2015;
84: 22-38.

24. Sadoughi SD, Chamipa M. Effects of aqueous
extract of holothuria arenicola and low frequency
electromagnetic field on serum insulin, glucose and
beta-amyloid (AP1-42) in diabetic rats. Feyz. 2016;
20(1): 1-10.

25. Majkutewicz I, Kurowska E, Podlacha M, Myslinska
D, Grembecka B, Rucinski J, et al. Dimethyl fumarate
attenuates  intracerebroventricular  streptozotocin-
induced spatial memory impairment and hippocampal
neurodegeneration in rats. Behav Brain Res. 2016; 308:
24-37.

26. Cobb CA, Cole MP. Oxidative and nitrative stress in
neurodegeneration. Neurobiol Dis. 2015; 84: 4-21.

27. Tesfaye S. Neuropathy in diabetes. Medicine. 2015;
43(1): 26-32.

28. Zhao C, Liu H, Cao R, Ji A, Zhang L, Wang F,
et al. Effects of dietary fish oil on learning function
and apoptosis of hippocampal pyramidal neurons in
Streptozotocin-diabetic rats. Brain Res. 2012; 1457:
33-43.

29. Polster BM. AIF, reactive oxygen species, and
neurodegeneration: a “complex” problem. Neurochem.

|

Int. 2013; 62(5): 695-702.

30. Lechuga-Sancho AM, Arroba Al, Frago LM, Garcia-
Céceres C, de Célix AD, Argente J, et al. Reduction
in the number of astrocytes and their projections is
associated with increased synaptic protein density in
the hypothalamus of poorly controlled diabetic rats.
Endocrinology. 2006; 147(11): 5314-24.

31. Kaboli Kafshgiri S, Ghafari S, Hojjati V, Asadi E,
Golalipour MJ. Effect of gestational diabetes on astrocyte
density in CA1 and CA3 subfields of hippocampus in rat
offspring. J Gorgan Uni Med Sci. 2012; 14(1): 19-25.

32. Yeon JY, Bae YJ, Kim EY, Lee EJ. Association
between flavonoid intake and diabetes risk among the
koreans. Clinica Chimica Acta. 2015; 15(439): 225-30.

33. Yazhen JC, Jiemin Q, Hong M. Scutellaria flavonoid
reduced memory dysfunction and neuronal injury caused
by permanent global ischemia in rats. Pharmacology
Biochemistry and Behavior. 2005; 82(1): 67-73.

34. Babu PVA, Liu D, Gilbert ER. Recent advances
in understanding the anti-diabetic actions of dietary
flavonoids. J Nutr Biochem. 2013; 24(11): 1777-89.

35. Lilamand M, Kelaiditi E, Guyonnet S, Antonelli
Incalzi R, Raynaud-Simon A, Vellas B, et al. Flavonoids
and arterial stiffness: promising perspectives. Nutr
Metab Cardiovasc Dis. 2014; 24(7): 698-704.

36. Matias I, Buosi AS, Gomes FCA. Functions of
flavonoids in the central nervous system: astrocytes as
targets for natural compounds. Neurochem Int. 2016;
95: 85-91.


http://dx.doi.org/10.18869/acadpub.shefa.5.2.28
http://shefayekhatam.ir/article-1-1374-fa.html
http://www.tcpdf.org

