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Abstract

Background: One of the important factors that play a key role in the pathogenesis of Alzheimer's disease
(AD) is inflammatory processes leading to impaired expression of inflammatory cytokines such as
interleukin-6, TNF-0, and interleukin-1B (IL-1B). Propolis, as a therapeutic compound, has anti-
inflammatory and antioxidant properties. Therefore, the aim of the present study was to investigate the effect
of this compound on changes in IL-1p expression levels in AD rats.

Materials and methods: 42 adult male Wistar rats were divided into four groups, including control, sham,
Alzheimer, and propolis. Cellular changes in brain tissue was evaluated by preparing histopathologic slides
and effect of propolis on changes in IL-1pB expression levels were investigated using Real-Time PCR
method.

Results: Histopathologic investigations in the studied groups showed a significant difference between
scopolamine-treated group compared to control and sham groups in terms of changes in the IL-1f expression
levels and cellular damage; whereas there was no difference between the propolis-treated and scopolamine-
treated groups in this regard; only-morphological difference in the organization of neurons were observed.
The results of Real-Time PCR showed that the IL-1p expression level was significantly different in the
propolis-treated group from the Alzheimer's group (p<0.05), indicating that propolis significantly decreased
gene expression.

Conclusion: The results of the present study showed that propolis could be considered as an effective drug
candidate for the AD treatment considering its anti-inflammatory property and effect on the decrease of IL-
1B expression.

Keywords: Alzheimer's disease, Interleukin-1 beta, Propolis, Wistar rats.

Cited as: Saeidi M, Rouhollah M. Role of propolis as a pharmaceutical candidate on interleukin-1f proinflammatory cytokine
expression in Alzheimer's rat. Medical Science Journal of Islamic Azad University, Tehran Medical Branch 2022; 31(4): 388-396.

Correspondence to: Fatemeh Rouhollah

Tel: +98 9121941027

E-mail: Frouhollah@iautmu.ac.ir

ORCID ID: 0000-0001-5243-129x

Received: 27 Dec 2020; Accepted: 28 Aug 2021


http://dx.doi.org/10.52547/iau.31.4.388
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.4.5.9
http://tmuj.iautmu.ac.ir/article-1-1828-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-06-28 |

[ DOR: 20.1001.1.10235922.1400.31.4.5.9 ]

[ DOI: 10.52547/iau.31.4.388 ]

YA bl gy dobld ¢ guouraw p9 yo VFeoe lo) ® Foylols @ ¥) 0590

okl QI}T oliils (S pole aloxo Original
YAZ U YAA Glxao A Y lis; oF o )leds FY 0490 Article

O3 obe 30 2918 GIMals S Glgie a3 (pgo 039) 99939 S (w0
ol 31520 g0y VP s il Ll i (S gl

Al g, aobold ( gourw w2 po

Ol ol e oodloliT olfsils ol 08 (K33 pole s slo (5,518 5 psle oasSiils ( JsSUge sk 05,5
PRV

sleonlple Glo o P Gk I 45 Sl gt slouis]8 o)l (i ol 55l 0 45 cogo Jolpe jlaS0p g alglu
solizal ilizo 5yl oSy I e slo wUsnle 1 F 98es Jle 5 loaiy ]85 ul S20l5 sl gl oo sl] e
AL-1B) B )= 53l Of Gl Slieo ot 3l 2035 ol 50 )l (ST 5T 5 (AN ConolB oSiyg 055 0
b (e Moo (sl g0 50

et Sa)l0 onilS Sl 05,5 5 yerli e oy 05,5 oz 0 S by (BRG] Sy Sise e KT iomypt Ghe)
0 pS o /T cile 0(INaCl0.9) Soi ,0 SpoYaraSw] Al soldiin] oYaioSol j gilaw W ol ikl siidil
PS5 o T 5 T 1D Sl a0 (gl o0lo] jl s i eiygg S ) (Slio Dypo g b S o, T5LS
bl )-onSelinl o) St Olo s i w3l 5 Sileilstas slopY &b I jie cdb (Solo Slroii Syl A oolin]
. oloi/ Real-Time PCR

Lol g dpgeieo ol 5 S (5log,T S oo Yip sl b o Jloi 09,5 10 (obor Slronti o S5 ptensts oo 5o (AL
obisReal-Time PCR 35, ol .o oualico bo folw 00 Slojl,o (558/s8,00 Cigldr 5 0g iliivo puedarg pn odilS Sl 40 09,51
B Q< 8) )l syl sire S posl ] 09,5 b duglio 0 udisg e b o Hloi 09,5 O IL-1B (7 Lo b

g 488 L5 0 yenl] 6 ylocos leyd 40 25 il Sloie 4 L5 o LB Lo ARTL aeiyg 76 yoS AR

iy sl bge dio)-0nSol il pedian ol 6 )lo s telS 5 BTl

Sled 4 plarello o Jie Jlgy e on ol 5l (S g b
Ok ol 5o S8 gekes FF 2l I )0 (V) 09,00
Vo Jlo b a5 o 03] (paas 5 diiaud _obosl b 4y Siio
295551 Sy e (V) Wb Gl Rl YLDl
soaxte 5,555l only opdle el s yerllT (s lows
LD OIS gl (Solpls dile 352y ezeen
5 leax (lie (SBoem B Glaglen i
G5 01 590 il 5o siae Seileg 5 slacam] (pizpen
3t Legl ol ol 45l ] 51 Sl alyh i
S ol Garris il 5 e e G 5
S RN WP FTIIE J T PN

EVRV-F
0Xg, Liws s SO (Alzheimer disease) yool T (6 low
8 o JS 1y s o Shas 5 Al 5 hass 5
SE (g5 a5 5 Al g, 5 aBle Hs]
gy Om 5l allys,y lacldlad bl g (08 18, bLS )
ke Alois Alzheimer lawgy Y3V Jluys s)lem ol

Sy pale (g sl st s pske sl (IS g Jsbo 658 01 1 g 0k g sl
(email: Frouhollah@iautmu.ac.ir) &l »,, «.bls edalsl3T o8l Ol

ORCID ID: 0000-0001-5243-129x

QY lls Sy )l

VEsprs e Bady g


http://dx.doi.org/10.52547/iau.31.4.388
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.4.5.9
http://tmuj.iautmu.ac.ir/article-1-1828-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-06-28 |

[ DOR: 20.1001.1.10235922.1400.31.4.5.9 ]

[ DOI: 10.52547/iau.31.4.388 ]

B-1 oS o yial (2Ll Sl S i (35 e 30 ol 929 S

ool ol iy pole alo [T+

SRl Wlgise ($o)lss BgSama (A (e A-njnee
Ol JLis 4y g aildS SoeolisS alddl> (59, p (redgm
O Mo hlew o abbdls 5 SSLS o Sles Sgugy
50 51 a8 el sy slaalS usisn (VY 5o eyl
ol oS5 gl (S & gy 9 ol (dre w9 B
Lwg ool ol cunl Hoi 5l g e 4 JS y0 a8
g oxd Sylaex Sy 5 HLLS (hew dlge 5l e e
S Gt (V7)) 99500 515 4 Lo ysud 0S50 50 gl (gl
a8 o)l 392y ediron 0 bt S5 gs Yoo

Ol olitie 5 sl Ssliow @ Gl ol dex
o L5l LS 5 o)l daaplsine] cggiie (sloass il
ol 0 ol (o Slge (nlp edle )8
o929 69y » Gloo S Oldlhe ol oul olulis
Olgie 4 Wlgige S5l wmo e i 45 485 550
S Jos (poye g ol DLkl ade 698 Sledll ws S
as Caols Gl (olpdlas cosls g oodle oS 5 ol
2o Caolt il ji Sl s SlownST BT ¢ o9 K

ol JtSle ;o bagdedl jpa> s 4 mdmgn Sl
COX 3] oo wrgo o i a5 job olod 45 o
9 B2 (nuidBlivy y (silule) AalS (e 5 L3S lsd
50 a5 bl 5HOA AY) 0sb oo Sleddl [l coles o
ey el e elel 18 Sl el sl
Sl oasSolnl Jelse 5 (o eizmen 5 )l (Fg)9
Sl Olyee g7 (rl ) wiies led] GlacnlS enle
095 ¥ 0 (ol Glocnlgnln cosles laie 4 1, IL-1P
Doy SeS g alaleil Sy hse 55y sl
IR emin 09 Sidgbgna by, o Real-time PCR
Sl Olnl (oo &S g n Sl w5 (s9)ls auols
s 28l 0 ol s cwols b ) e
Ol b el e g od eslaitl pell 4 S Sledse

L8518 oy p )90 Slem B9, n 9yl

Leogy 9 olge

oY gy95usl 3 Il g (g5l o0bol o9

35— po=s 0y eomalimgn (A 95000 0 )lae as S
Sl ogS ol (i 0 @8ly Jus 555 slagas sl ealai
amy By £yl 53 Loaigad s B (6] @oz (D
F ol 0 65 o)lac loj b g Jaiie saSiails olfiule;!

Voo 0ol S YO ke o (6 )lueSs o 5 il ax o

g oad ools Laskis el gl jo (J9Uge YD
Slls g,y 3l b glew pl oole las oo,
P! (g OWS Gezmen (S5 5 (JeNse
oS Cewl alse 51 Qlpadl (F ) cnl Cleadl 3 Snlow
Se3slsil s 5l s o)l sealil lo jo 5o el 2
Gygb aools &5 pealill ()l 50 She pdycanl (25 0
Sl olge (ol yif Jolomal Slig) 5 0l 0,350 slacdly o5
sy dacy,s dopygys sealil 4 e e o cai
G e (hymdss oSS 5 Jslmel Badshs
(L-1B) LV =Sl inl (0) wuS oo pald 1) Sl
sl sleplanle ez 51 TNF-a ¢ £-00S ool
S L So-oeS el i ls G Oledl 5o 50 4 s
T N S IS SU I L LW I ONY [P VL SO L 2 W
OS99 IL-IB Dj.wb.c UL"’ AD o».\;éwi )M 6}“‘3
S ol Bl 5o 4z BB b 4 g0 yo B ashial Lo ey
Saob 4l oo maldl aile g0 5l b sl s
Sl SledS jon o o 1) B3 Gl el (e &S
5 leond Slog)lo 5l ojgyel (V) ams J8 Salll ey065
2l Golom U555 bl (halS sl 055UsS re
Gy yle Sldlas lagile  ogh o eolatul
LTl @3l e Gk 5l (NSAIDs)
deasglissyl odss 5l &l (Cyclooxygenase(COX))
o Gl a ol ol 5 mal 3 e G2 S S 5
mMRNA  xhw a5 ools lid Sldlas s o wisS
e S8l 550 bl o (g LB sk 4 COX gy
o) slee b la NSAID a5 ouds o0ud asecd jo .Cawl YU AD
sob 4 ilg oo b NSAID 5o Bk 5l .aies oo ials
4 51 ) S50 Bosdsbeel laoiy oy p et
» L sz BB okl as ol NSAID oloS s
Slisleyl jo awlawbe Ll wleols olas glaul wlisle]
J& 5o (A DY) wsgs isu il L AD ol les jo sl
9 lde ul.a)Lw hmy 03 A..SL: u«.:f....;o o 69)L) Le(\: )0L>
Jels il s il slo ouisS e ool (g5
(Galantamine) .lsYE 4 (Rivastigmine)  poScwle,
Bl D e Newd ST 5y 5 s s
(AVY) Wigd o oolatul ool T W3Mle Sgups (sl (uiilow)
LS S5 9wl G (Huperzine A) A () pgo
o )‘)».M;‘ U‘Jﬂj J..\Ml ‘;LM‘ O.XL.LS)LQA 9 Sl


http://dx.doi.org/10.52547/iau.31.4.388
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.4.5.9
http://tmuj.iautmu.ac.ir/article-1-1828-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-06-28 |

[ DOR: 20.1001.1.10235922.1400.31.4.5.9 ]

[ DOI: 10.52547/iau.31.4.388 ]

YAy / abl T9) dobld (gouriw v po

)} £ OL\.«M} o ¥ O)LOJZJ oY) 0399

39y Ol 50 3 S8l g o plowl Locomotion Test g Test)
ol 4 9o Gay3 51 Glige Sl po cal 55 090 )
Sgis Lo So,b Lassms 40 a5 550 o 0l 4y 0l 00 Do
Ly 5 ly iy, Jaoxe JIPAL Test al> 0 0 0,Lg0 9 00
g e S 6

Cbly ) (¥ sSal 0 S LS o 0 Sile < IY (talejl o9 )5 ¥
YO Yo 210) edossn + (P ,SehS ors Sulos + 1o =) oy
2 oYl 3,5 09,5 (ml 0 (D) p TS o Kk
e edomgn o)l Do (il (b g 05 plodl atdags b
ool (g 5lons 0500 50 Ol Sl sy Sl 368 S 90
P 398V 095 nj 8 53 a8 092095 5 ¥ sl Fog S
Lo Gedsign b olesd o ua¥gyeSisl <l o 5l sy iy o)
gy abg e 590

Al 10+ U Qe v el ey 4 Ay o Sliyloj] don
So s o g0 lea ¥ el iolej] (glaeg 5o
ol sbodaallygis Ly ills Jolye plas i Galesl L
) cl ooy ploml DUlgas 5l oolail § <ol e (sl
(R.JAU.PS.REC.1398.005

st 95wg S0 S o) 2 9 (5959197 gunmn lalllan

L oo yaulill @y s by (slagsge o (ol (o s
ol o Ly g ud agi pY 50 Sl S gnd Cood 3l L5
45 e dzrgie gkl sle SO oaalie 5 Jsho Sl i
5l o e il abges iloads yeul T At 4 Mie b g0
39 O bl (BB pslge Coley b e als assS
Cled 5 A 03l 18 it wSed g )il sl K,
Ohgy L Lodsigad (g5l S g dind iliS oY (55, lacdly
4565 2 (V1) o—b pl ol (H&E) (59— 5 oS gilon
S oSy S L Ciliin (sLos, S 5 sl
Sl =, (Olympus BX51; Olympus, Tokyo, Japan)
‘) OJ._S)' gdl) 6&9 us); wl)—\ WY ‘nbul w).a LJ‘" LY J>l,o
L sk Alalidly opd o )8 0diiScali b 55luSd g0
53 0logad (B ol o 5 Colab gl (o b 5 diyea o0
b 315K -Y 00,5 o Lai él b (LSl azs
45 slosle o so ails ooy ol slacdl 5l Ol al> o oy
sl Yl Jgill 05 o eolitinl T 0055 laie b ] 5]
Sicidl gl |y ol o6 Sl g lacdl (0,8 el 5l o wdls
Sl ) 3 (P 0l oo bl oS 0 03l (8l 5
St (gl igilow SBlad =T amay Cdl 4 (G5) (059,50
Sl acm lacdl  Kuael g 3985 -0 (o0 08 o0 0,80 bl 5l (55l
Siiél g 308 (gl i il plax S5 4 05 Bl

Sl S peelu FA o ana s A Jobl i) Lo
O S B0 S il a0 FY glos o g aigye
T oyl oyaily 32l) j2bd Jb g b1 sles o o fol> Jolxo
o jo dlol> b o (G ys Slalad (gilulas (ol
oS (Sl a0 YA SglsSl o Ol Ll o yai) (5,65,
55,50 590 4 Sz ol Cusd 4y 0 las s 28513
s ool Loy L g ol 38, oy Ve UL addllas ol o
G oS ol Silw az 0 F glod 0 K 0,00 glacd B,k
O o

ol T gl

(LS o] LaSim) sl s (¥ 1 2l a3
) Swge 5loods 15 i gSLST 45 yaaY g oSl 0 oolinl
Al (Jae goads olad abadl> o cdge Pl el
(INaCl 0.9) S_os 1> yaa¥gr g5l .08 o Sl yol T (5 lows
g JopSelS e S e oY Sl sl clile o
(V) ad B,y 59, VT ose ay Blw I3 &yse

Sblgas g5k solol

g 4 g ) s oI55 slabae 3 iRsl uly
=5 099axe 43 (Wb (gl B 7S 0pde S )0 @dly jenly
L 8 oy 00 Y oolass 4y a5 s oolaiw] 0,5 YV VA~
a0 VY s> gl 5 (So,0 - olidy, Cel Y adliy S
e g ol @ oljT s Slilgas g diod (5 b a5 ol 5 il
Pl b 4 Glejl g9, 5l L8 ade o b ige il
Wb @i 05 T @ OB Y) 0 ez

St Lahse 095 (nl ) (Sloyd e <8l s e 158 )
Gl a5 B isle;] Jai o (o dlan g0 G & Jaswe b Bl
Lo g g 9 ploxl bo yise (g9, PAL training e 250w
PALtest ploxl g el YE 5 Gy aizd 3 )13 ST Bls jo
A clsy gam Jolie plnl sl jre 8L

VA) ooy &8l o (o Sad Jglore ((Sham)  Ses oy Jyu8 Y
{lme Shgo 05 VAe 05 p2 30 fdg S

le—tige 4 patuive Gloj G 3 4lhs 95 Do 4 G095l o
PAL training 4o 59 5l a9 99-5 o &,5 ol o
el VF g 05 e 8 ST BLS 5 o tge 5 0ud ploxl
S

Sl ¥ sSnl 0 S5 LS ) 0 Kekoe <V talejl g ¥
9l 09,5 ol 3 P pSe LS o 0y koo 0 V) 3,5
a9,V F o a) alyy, Slhe B &jge 4 e g 5Kl
3l ax g PAL training al> 1o aiae 90 3l aws ol 3,5 b jbse
PAL Test (Passive Avoidance Learning al> .o celw VY


http://dx.doi.org/10.52547/iau.31.4.388
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.4.5.9
http://tmuj.iautmu.ac.ir/article-1-1828-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-06-28 |

[ DOR: 20.1001.1.10235922.1400.31.4.5.9 ]

[ DOI: 10.52547/iau.31.4.388 ]

B-1 oS o yial (2Ll Gl oS g3 (35 Ol 30 92900 S

oIl oty Sy pole aloo /YAY

Sgiie Oglicheed 5 Sledll lashe oygansl iloin]
oS ZBl 53 09,5 jae Bl Sielsiligiuns (o) n e
Loolen o5 Ledd chle L Jobl dssn
Wi eeSgen 4l 9,50 9 daxie (,58 el 50
b gladshe 5 cadls uaVaoSal 098 4 (Sooy

() JSb) wises Jley CAL

Hippocampus, 40X Hippocampus, 400X Cortex, 100X Cortex, 400X

Propolis,Et 15

Model, Sc

iz slaog,S 53 e Gidplbsies o N USS
oY 9395l ¢ aY g3 Sl Sc Sham ¢ i8S ctrl) aslllas )50
Dy Lo el (S5, 5 mglkg VO Gedmsn
Ja ey sloomme Sk slopley tons sl giles
@T ‘_ngoli,,.g: e (SR, 0% 9 t5‘°)'~.~“‘»Lb :Lbo)L';....: :CAl

el sl Jsbe gl il

o Voo cble b dgngn Sigilsins 51 2L
09,5 4 ooy cald 0,5 Lo V0 cdale wiles 55
YO cdale jo (V JSo) oo plad 1) GeeS g 4l 59,5C
P ke Ve clile b alive ol 5 pdingn )5 (oo

b osalie o ,55LS

slo el plSa (nl ;5005 (oo Jite (6,5 B
al> o cpl 1016, S B -F al o Jlal dl s a4 by
a bl corw B SO awg sl 4 e aniél el
O3l g eols 8 5L sles 10 dcgomme cpl L 995 o0
s Jawgs S ol g e -V 09 o dezie ] S
B Culid an (gla by o (nl 9,5 (o0 ©)90 pgig S
Gl Lot g (65055 15 5mal S5, -A S o o2l B 19 5o
S g sl sl 5 locdl 5l sl s
Sl g Lol bl 5 S5 Slaogas Sladllas (puzen
Pl 558 ol 3l oo ags slapY el oY Jales
il slnog 5 50 (Joheo ot g8 8 g N (gm0 Al
D (s

AP ol (o)

sl b i (5530 (sln sl RNA stallas (5l 55
RNA l il 5l oy o gl il (s gy 4 Jgily
2SS (6l 0l plesil BioFact oS lawgs cDNA i
oS Sl L 0 7o sl (eolaiS el i S35 askad
O ol (Reverse) wgSas g (Forward) gaiiws yosly Jolis
koo ol Oliee 005 0lley 9 U585 05 loe 4 B-Actin
Gene 581 o, Jawgs b youly ol 51 plaS o .0l Ol Ban
Master ladiges (6l oolel gz .aiais  >I,b Runner V6.5
1Y slosdg Sie 4 Reaction Mix oS 5 .ol azsLu Mix
ol g Xad spin Bae o5gS Lacgdg,5ie § o ools Jla!
WU oy oo b e g 0 a8l Lo joulyy 5 055500
A plodl v

ool Jakxi

L caslllas 5590 (sloog 3 50 dunlio 5l ol odel s 4y ol
p= 5l eslaiwl L, One way ANOVA ¢ Sl cyg030 51 oolal
Al o A aseus Prism |3l

bassly

o b S0 5ol gil gwed (o
JrsS 055 )0 sz BB Siglgliginn Sl pss
5 S5 Plgtand (cwyp 0 a5 (Jb 0 add eans b g
Yol 095 10 ceSgn Jsho Ol Obj))
o Jald 59,55 Sojglsdre wdle (eulil 4 i)
Shasi 5 dasie e VeisSly dlogys sedigiw
b ednlie S55,50 5 SO0 slaske (55leden
e Gris> 5 S n oSS 50 iR


http://dx.doi.org/10.52547/iau.31.4.388
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.4.5.9
http://tmuj.iautmu.ac.ir/article-1-1828-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-06-28 |

[ DOR: 20.1001.1.10235922.1400.31.4.5.9 ]

[ DOI: 10.52547/iau.31.4.388 ]

YAY [ 4l 79y dobld ( guuruw pd po VFeoe lo) ® Foylols @ ¥) 0590

Hippocampus, 40X  Hippocampus, 400X Cortex, 100X Cortex, 400X

Ctrl

Sham

Model, Sc

Prapalis 20

39297 9 eoY 9295l (¥ 5065l Se Sham ;S ctrl) aalllas 550 alize slaog S 50 jhe (55dgikgunn lajis ¥ JSh
Sy 08 9 omle deojlin CAT Jlawel s slaceas ok GlaglSls ton il sl gilon (b9, b oo (Shuel S, 5 (mg/kg Y-
(S sl obe sl il : o sla Sy e

40 -
* %k
35 -
30 -

25 -+

15

10 -

IL-1B expression (Fold)
N
=]

Control Sham Scopolamin Propolis 15 Propolis 20 Propolis 25
2 eSSk YO g Vo N0 Gdygy clale 4w o (Real time PCR (g, b odel cowd )IL-1B o5 oyl Ol gl o ¥ JS8
05 I sime oaies lis (P<+/+0) odnl Cawd &y polie g b Jd=s Prism 1330 o 5 ,00ne-Way-ANOVA cos SaS 4 p,55LS
el S5 05,5 & a3 (s ol 15 5l ol

055 li a5 Jb o cwl asl oliel Sledl asls IL-1B &5 obe oliee (w2
2 pS e N0 cBlE L Gadygn eanS il S sl Gee¥ssSal 09,8 0 TL-1B 05 ol olie
05,5 pl yo IL-1B by olie a5 ol lis #,56lS O Gl sme BB g gy ol 09,59 JyuS 09,5
30l (s BB el eV sSiul 095 4 S Cils S92y STy wb e 09,5 b GeeYgysSl o058
Ole Ol 2O b dgrgugn a5 Sl oe A ol Ol Ol a5 Sl las ames al (Pl 0)
(et 23S o Wl 1 553 ol s cools TL-1B Sl ey 09,5 50 oad Wl euld] 156 cov plSgnle


http://dx.doi.org/10.52547/iau.31.4.388
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.4.5.9
http://tmuj.iautmu.ac.ir/article-1-1828-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-06-28 |

[ DOR: 20.1001.1.10235922.1400.31.4.5.9 ]

[ DOI: 10.52547/iau.31.4.388 ]

B-1 oS o yial (2Ll Sl S i (35 0 30 ol 929 3 S

ool oty Kb pole aloo /YAF

2 e GeYnsSul 098 alie cwSena 4l 55,
e 10 IS ol 05,5 Seilsliyin slasil
& Mie 05,5 Cree¥gpsSl 05,5 L spelin slacol ¢35
fﬁﬁ&ﬁ"&jv’ dLbs,JalC )éjwo&w()«w‘ﬂi
clld (85 Sypo Van g YoV Jlo e aS
4 Mo S (ehge slaae a5 1, lacmg il
aJlaso u:‘ 5O .&Jo; Wy Og odd C‘)’“‘“" ),o.:l)ﬂ
Pl K glae & IL-1B o olie a5 ol somlice
Sl il sloobo b aslin 5o baJsbo ol o oledl
G 45 il oS 5 b sk Jloss paimed Cuslazily
O diwilyl Cal suac cauS il 5 Slpdlos Cosl>
Lol s (YY) ams Lials LT o 1) Suslsily slasSl
09,5 P IL-IB plo (e &5 090 al 5 (S (g 00
&z 05 Ol 4 Cond g LB (Goli wd 09,5 9 J5uS
ol e 45 o o sl 0slad s | zalS by gl
GRIBl s 5 U8 05, 4 Cond mlill o5 o TL-1B
ol Hede Sldllas asecs pl a5 cwl aiils (6, Kot
Sl s @ el T (g lew 40 a5 oS oo ol die oy
a5 LB e Sl ol e sledll a3
cdlyo aS pleog,S 5o IL-IB Lo ol - dbgo il38l
7y JB b 4 woe (JSbl mdnign 9)ls eaiS
lelas sl b s ams e i a5 4l el
G2l 095l e Sl (R gule Olo Ol g9 n
3 Sllllae @ls b twhes gl (nl s ls
Gl Gl s iy el & ek 4 e
swle edlas glagls g ead IL-1B bl lSsnle
s 4 psmle ol 0f ol Wl oadsign
Cowd 4 bl @ azgi b a0 e el 6 Keie
Oss iy Slallle Grizes 5 ool oal o el
L S, g 2l Ol 5 ohg 4 ilisee OluS 5 ¢S
Oleys a3 093 la Sy 5 ol ) (s b
s 9 9515595, sl lem ohg 4 bas Lo 5l (5l
e olye s g n (TF) Wgd a3 )5 00 willyi oo
s @ ol ol 5148 0)ls (s)letn olys (a5 5
Glaadlae ;o .05 colatwl (Sig g oloyo da> )0 00,08
O 536 5 Gdston (el 0o (288wl asloy T @ oS
Sl Gk Sl el ilen s Sl oS
s s BB sk S5 2 5 el S

g eanS 28l 09,5 G IL-1B 05 (b Gl
S g wd by 5 50k 2 p)S e VO IS
09,5 5095 (! G Sl Sre IS 5 0D (o g
0uisS ;o 09,5 o IL-1B 5 ol Oliee iz
PSS p eSS (e YO 9 Ve clale b Jgbl dgisy
Ol 2R s ediign YL clale aS ols lis
aw ol @l g Sglis Ll el oo IL-1B (Lo

(Y JSs) ais samlin clale

& ’ 3
SIS el o ol 5l x4l s a4 sy
mandlas 5o el SlanST T Sledl s caals sl
Ol o il Ko 5 Tiyo Lawgs Yo VA Jlo ,o a5 4l
Sisise & S iz 9 iiiss Gl 90 S
Drosophila  ,0 abdl>  ogge  cge  lagls )l
Sl 45wl sasline 8,5 el "ogl oo melanogaster
=90 Propolis 4 Donepezil .S 5 L Jidg39,0 slo Ko
ook 4 0ed o DaeolisS g Due Yol alabls s
) i Gogne Slil e @ lag)ls ool 51 Gy oS
Jl ,o Sadhana asdllae jo puzmes (Y)) ol olis
Mo slo Sgoug) 38 g n 556 9y 2 &S VY
5 Slsiligiann slago,n 50 s 0ad plnl T a
»))Slo& D9 w (GAD u,.u.]yj); a5 0 ol d)tl.é)
] 00 ).o.:‘)” L®) )L.uo LS""?“' 6LQJJ.A B 6)L3)
o 390 & dly Ojgo & Sudly edsign wizen
Gl Gezmen s el Gl el sl e
2 (TY) 398 Sy 09,5 b awlie 10 e sleielgige
sladobe Slpss Dbyl 5 Soidelgians Glagew,
)’L»—vc) u.wasS.m‘ 05; 5o oo L)"‘ 5o gn.oSM g,sBLa
£ 5 395 wile (Suigledise wdle Gl 4
Solodn Slas g daaie V58 Ty gy s (el gt
50 550 Byl sl ol ssslie Sy ,SS g SO0 sl Jolu
Sldsho ol ihenl (Jliie 63393 5 (SF R oS85
Sl (owyp O S gk 5 Sl
10 e b Jgbl erdsygy odisS il 05,5 she il

9 Saxie Jay9 ol o boolpen p 5kS a5 Lo


http://dx.doi.org/10.52547/iau.31.4.388
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.4.5.9
http://tmuj.iautmu.ac.ir/article-1-1828-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-06-28 |

[ DOR: 20.1001.1.10235922.1400.31.4.5.9 ]

[ DOI: 10.52547/iau.31.4.388 ]

YAO | dbl gy dabld  gowraw nd yo VFeoe lo) ® Foylols @ ¥) 0590

Sleys md) S olsre 4 500 Jee SlaS 5 LS 0 oS S aoe) (nl ) i Ollllas oS Wiz e el mly L

43040 N.I}ﬂ Golow 40 dude Sl e lais & leoo.;.ﬂ 30 Oleim Wl U cwl 5L 0,90

REFERENCES

1. Rubio-Perez JM, Morillas-Ruiz JM. A review: inflammatory process in Alzheimer's disease, role of cytokines.
ScientificWorldJournal 2012;2012:756357.

2.Prince M, Albanese E, Guerchet M, Prina M. World Alzheimer Report 2014: dementia and risk reduction: an analysis
of protective and modifiable factors. Alzheimer's Disease International 2014.

3. Alzheimer's Association. 2015 Alzheimer's disease facts and figures. Alzheimer's & dementia: J Alzheimers Dis
2015;11:332-84.

4. Querfurth HW, LaFerla FM. Mechanisms of disease. N Engl J Med 2010; 362:329-44.

5. Schmid AW, Lynch MA, Herron CE. The effects of IL[11 receptor antagonist on beta amyloid mediated depression
of LTP in the rat CA1 in vivo. Hippocampus 2009; 19:670-76.

6. SuF, Bai F, Zhang Z. Inflammatory cytokines and Alzheimer’s disease: a review from the perspective of genetic
polymorphisms. Neurosci Bull 2016; 32:469-80.

7. Akiyama H, Barger S, Barnum S, Bradt B, Bauer J, Cole GM, et al. Inflammation and Alzheimer’s disease.
Neurobiol Aging 2000; 21:383-421.

8. Rao PP, Kabir SN, Mohamed T. Nonsteroidal anti-inflammatory drugs (NSAIDs): progress in small molecule drug
development. Pharmaceuticals (Basel) 2010;3:1530-49.

9. Anand R, Gill KD, Mahdi AA. Therapeutics of Alzheimer's disease: Past, present and future. Neuropharmacology
2014;76:27-50.

10. Alzheimer's Association. 2014 Alzheimer's disease facts and figures. Alzheimer's & dementia: J Alzheimers Dis
2014;10:e47-92.

11.Auld DS, Kornecook TJ, Bastianetto S, Quirion R. Alzheimer’s disease and the basal forebrain cholinergic system:
relations to B-amyloid peptides, cognition, and treatment strategies. Prog Neurobiol 2002;68:209-45.

12. Farlow MR, Miller ML, Pejovic V. Treatment options in Alzheimer’s disease: maximizing benefit, managing
expectations. Dement Geriatr Cogn Disord 2008; 25:408-22.

13.Simunkova M, Alwasel SH, Alhazza IM, Jomova K, Kollar V, Rusko M,et al. Management of oxidative stress and
other pathologies in Alzheimer’s disease. Arch Toxicol 2019; 22:1-23.

14.Ha GT, Wong RK, Zhang Y. Huperzine a as potential treatment of Alzheimer's disease: an assessment on chemistry,
pharmacology, and clinical studies. Chem Biodivers 2011;8:1189-204.

15.Polinsky RJ. Clinical pharmacology of rivastigmine: a new-generation acetylcholinesterase inhibitor for the
treatment of Alzheimer's disease. Clin Ther 1998;20:634-47.

16.Bemanian MH, Farhoudi A, Pourpak Z, Gharagozlou M, Movahedi M, Nabavi M, et al. Systemic and local reactions
of bee venom immunotherapy in Iran. Iranian Journal of Allergy, Asthma and Immunology (IJAAI) 2007;6:203-6.

17.Borrelli F, Maffia P, Pinto L, Tanaro A, Russo A, Capasso F, et al. Phytochemical compounds involved in the anti-
inflammatory effect of propolis extract. Fitoterapia 2002;73:S53-63.

18.Farooqui T, Farooqui AA. Beneficial effects of propolis on human health and neurological diseases. Front Biosci
(Elite Ed) 2012;4:779-93.

19. Lahouel M, B.K, Kebsa W, Alyane M. Polyphenolic fractions of Algerian propolis reverses doxorubicin induced
acuterenal oxidative stress. African J Pharm Pharmacology (AJPP). 2010; 4: 712-720.

20. Lindner MD, Hogan JB, Hodges DB Jr, Orie AF, Chen P, Corsa JA, Leet JE, Gillman KW, Rose GM, Jones KM,
Gribkoff VK. Donepezil primarily attenuates scopolamine-induced deficits in psychomotor function, with moderate
effects on simple conditioning and attention, and small effects on working memory and spatial mapping.
Psychopharmacology (Berl) 2006;188:629-40.

21. Cardiff RD, Miller CH, Munn RJ. Manual hematoxylin and eosin staining of mouse tissue sections. Cold Spring
Harb Protoc 2014; 2: 655-8.

22. Ayikobua ET, Semuyaba I, Eze DE, Kalange M, Nansunga M, Okpanachi AO, et al. Combined Donepezil and
Ethanolic Extract of Propolis Improved Memory Better Than Donepezil and Propolis Monotherapy in Wild Type
Drosophila melanogaster. Evidence-Based Complementary and Alternative Medicine (eCAM). 2018;2018.


http://dx.doi.org/10.52547/iau.31.4.388
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.4.5.9
http://tmuj.iautmu.ac.ir/article-1-1828-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-06-28 |

[ DOR: 20.1001.1.10235922.1400.31.4.5.9 ]

[ DOI: 10.52547/iau.31.4.388 ]

B-1 S oyl (2Ll S (S i (35 ol 50 290 W ol 3131 olLisls (S 33 pole alo /Y47

23. Nanaware S, Shelar M, Sinnathambi A, Mahadik KR, Lohidasan S. Neuroprotective effect of Indian propolis in B-
amyloid induced memory deficit: impact on behavioral and biochemical parameters in rats. Biomed Pharmacother
2017;93:543-53.

24. van Gijsel-Bonnello M, Baranger K, Benech P, Rivera S, Khrestchatisky M, de Reggi M, et al. Metabolic changes
and inflammation in cultured astrocytes from the 5xFAD mouse model of Alzheimer’s disease: alleviation by
pantethine. PloS One 2017;12:e0175369.


http://dx.doi.org/10.52547/iau.31.4.388
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.4.5.9
http://tmuj.iautmu.ac.ir/article-1-1828-en.html
http://www.tcpdf.org

