[ Downloaded from pajoohande.sbmu.ac.ir on 2026-02-12 ]

(i D (S 33 pode oLLINS g fy alxa) ouidgfy

AR ATARTARET | uﬁb)é é..’.)l}'
MO G YA Olxdo QA (o 50 (2 <V o)lods (pp0)95 Jlw

AR AVAZARRTN | F-PY ").1.;\.1 > ")U
rrRe AT i g oloys

oS abdl> dgus Wigy w (aigyl J5) Salvia hydrangea oLS o bas 5l owyy
39 Ly dudglnol b ool W pos 3T Juto 10 CREB (5539 5y (gl yand 9 395931
F e g

7 aclow] Aesozmo iS5 AT 5lus Ly 45 450 Mol o) was) [ lmol JSib 5 ) adls jlo)guw

Ol (odae S ) (0,153 RIS (g pole 0uSails (55l pole 05,5 (STl S 55D Semasls )

Slgal nls iz (S pole olLls (ghels 28 Dlai 35 je 5 Slsed 09,5 (Sl 0SS (SO (S d 5D semisls Y
OS5 eSSt (S pole olRails colas! psle Dlidad 35 50 o JoSge 5 (Jsho 0l )] L2 )57

OIAS (i e (S pole oSl (gl gmg )95 Slindod 55 50 Jloiils ¥

Ol e iy S (S pole olRisls (lacl pyle Bliass 55 o Luiils .0
U‘)‘Q) ¢ >_o.m.e e S r.u oKiils ‘L_‘fuj)‘o 4*]3‘ O‘}o 9 ULQLS uLD.J?U rEs ;).A )LQLU..J‘ i

RV

55 Sl Slelllae 355 oo i Iy @ e aF Sl (g s S ko (e S (S ol iT 6 lon 180 g adialu
Sl eIl (g )lom ol 5o (aliSe (oug)ls plalS .l oads plonil (65l nl 5o 5510 adsi 5 oy (5K (S0
las Low sdinn) ;0 (5 poyo i cglins 50,25 Lgllo oLS Ciliee slaaiss ibadlono 51 ilosls oylis sg5 5l iladlone
= ol < Salvia hydrangea) 15l o gl olS o lac (sail nKin 5l sy ol 50 Csl 00y, LS & 55 531 5505 ,98
el 423,513 addllas 8590 o 2l Slo s 5o Lo adehiel Lawgs oot W eulT Jos o (g, JS

ol sy adsloal 50,35 b G 030 S 0 1 oS SUI (g0l 5, 00 oo 4y 515157 by, b o sbge (L Shgy 9 Sge
Ca®*/cAMP response element binding  JySJge pas 0l ob5,) (wSb Sl olKsiws (galiwg 4 b joge (salisl> g oo
A gy 053]yl g8 il g lawnST 5T o Jles 4 caspase-3 protein (CREB)

I 0ms sl 555 o (5 ol T slagstga o alidlr al3dl s il om Lgllo oL (sl a5 ols (i asllas ] Haidly
Golas U glays 00,8 sach lays i b ige 10 CREB gl jsind iul3al g ilowST 5T collad il 33l g
ladsd a5 oy gl 5 giles S Slalllan s Glicy (oS5535 5 a5 (i )0 Sl (RIS o i Lglle
s 3975 151,000 Lglls oL (g0 ks 5o sl S5 s 9 Sai3lS s Salily sl S55,915 wons] Stttz gz

ol s 3 55 5 595 Sheilty slyls 45 s Lt 55 lidlone ST L 500 Ll (g0 bas 16 A
il o

o oo d5haen Ll emsT bt Cayl )T dacilanST T el oadsS il cadled 1 gaudS” o E5lg

W led oliwl 5 Oy 4 dlae Q%m.’uu

Khalifeh S, Ashabi G, Omidpanah A, Khodagholi F, Esmaeili MA. Evaluating the effect of Salvia hydrangea extract on
memory improvement, apoptosis reduction and CREB phosphorylation in animal model of Alzheimer’s disease in male
rats. Pejouhandeh 2014;19(2):78-85.

isbeal e (1) 5,5 o)lal 25l (slas 515 5 alidl oo
e Sl oSBT g oS S B i g e et 5] S m e
i s et o b O S slasatids oI s 14 lsFn olam ol @dle 51 ablion Olex
ol 5 00,5 sbml asile M (sl bl e o Ly adshee]

oplS e 10 g gl ST oyl £4,0 o LS Sl 35 5ot peloul (eaoms 58 1L Joduno oins 95”
a5 wlesls s Slallas (V) Wigd oo S5 ,idsS slogysss (Tt st S im0 ol s ol

m_esmaeili@shu.ac.ir 1wy ypSIl Cowy ¥9- - 0F


https://pajoohande.sbmu.ac.ir/article-1-1730-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-02-12 ]

WWAY 5 g 0lo,m AN o0 Y oyleds

Jo T o o lac (00,5 5158 (gl ol jo 5 S S
5wl ginindl) al oolaiwl o VY -YE S5 (so0game
5 8IS iled bl Sliglosl plos ainds (5,lagSS
el 438 g0 Sl dged oRils Slilgs 1 ool
(oor rl 0 85 B (s n 3550 Dl 709 ) e 0
Sy a2l dee Sy Ve sl 0g)S 90 al s
FdeSee ¥ 9 00,57 S8b )3 315 (b9, 40 (STye>
L a—ssbsl Ls g (Phosphate Buffer Saline) PBS
a3 05,5 99 05 Gy Wl S 500 4 (V- ng/ub)
599) 0 MO/Kg clale U 1) oS (g0 ,lac 51 yid Lo S5
(Sl oy Sl oals plodil adsl slo iogh oo cuslio
@PBS L g Lo agslool 55, Vv 5l Gy 500,8 <8ly0 (V)
355 )5 gy S gd >l

aoHé;.cl;\.é9gTa\.3 s 5l cele B Goe 4y oy ,S
o 2S5 solas Jolone il oo S el A5l e
ey Vo pleesl 5l e o sail e Lgsl a9, Vo Soe
@+ MG/KG) (alS” (Hlao (9,5 B2y Sakoms @ Lo Sbge
oSG g il oK )3 g 0as sagws (F MYIKY) 515
(L adsleal b 5 PBS) aSg (9,0 235 aiid )5 18
YIAMM g 8, boas ¥/Y MM ccée 4 WS, 5l YA mm)
Ssheel 32,55 5l Om 55y S8 (OT) S5 850 (Gos &
la> (o A_JL\M)LA)—‘ &l LQ‘.J e g odd aXiS o See Ly
0,8

Sl A )8 05,5 5l 05 &)l Lagatiog S iy
1 (L adgleal D) PBS 5 518 o j90 401 (S1,55
Lt oghal (goaS el o 09,5 wis,S b0 cwS g
Ql_A)\) 09)_? 9 ‘).:‘)J._,Jb L:ﬁJL...: 6")[“4" GOM“L&)O 05;
1y L adgleal oo g 5155 & j90 @ 1) 55000 Lsllo o oS
30,8 edk o

(Agilent LC, G1311A, USA) 8l S5lag,S olKiws
o=l il oo (5,9 D90 (GouBd AT § ey SO el
Gaabipan aS ol S ilegsl (gouiS 5,5 S olKiws
OF— 3 Sibwlazr aBboe Jog Sl (B Sgikeg S
reverse-phase-) ,=J Lo & gojlasl 5 o Lo FxY- -

e i 3l o G o e @ By wdsheal ay
ALl (S35l o geilanST ol 358 silaenS]
ROS Ly 5eaST Jlsd sloassS adgi s a5 29,5 oo
(V) 254 (Reactive oxygen species)

ol s lom leys (saie 50 45 (5 lomw Slge (Lo |
slogyls an o (LS (slag,ls ol ool Sloiy
b o Lglle ol wilasd )5 15 az g 000 yiden coliend
slagbon aloxr 3l (il Gla o (loys 5o oz
S5 o ol 3 okl 3550 (3he (oSl 5 (Bgye - (B
Olgme 4 Ll oLS o lisee slad 565 pizmon (F)
(o 3 iy g 92 sl L aS slag )l
O3 (s Sl )0 el 08 5 ilansT
o pee sslaniss Sl § (PCL2 ae 4 sla sl
O-Y) wilons

5 S. officinalis alex> 5l Ligllw o5 calises sladis s
S g A) digds e alabl> gy s S, Miltiorrhiza
Lol slaaiss (S n 3limlindss 2o cldld s s
aS Cowlosls las gy SOV ) el oo, L3I Ay
55 Syt S| iy 15300 gl oS
3= 9y (=l L (V1) o)l ;500 slaasss L anslis
& lomn e 40 00,5 wS O yg0 an iN VIVO Slalas
b adllae ol ol 28,55 alonil oLS ol 51 onliiul b s3]
ST Ty R-JA VAW, 1 [P+ | RUVIDPS G RS
S8 e 55 5 15 Ll oS (g0l (55l nlindsS

sl 4285 plonil ol ol b osds oy iy o ge

e 59y 9 Slge
B-  PCREB .CREB «caspase-3 o_s sl agsly sl
CeS 0 ays (LSS pel) Sl Jo oS 0 5l actin
el el oS, 5 5 Electrochemiluminescence (ECL)
polyvinylidene difluoride 3¢lS 000,35 as (1S5 1)
Sdsheol a5 (0,01 Hoahee 25 55 51 (PVDF)
LS &8 i 3 el soid ;S35 (golge plaw g Ly
Ol 50 25 5l I5hane Ll oS s 5 4 (1541)
5 iges S e lolid 5l ey 5 Spslaer (b 550 Lo
oSt porlaye ;0 Vo FY (g lye (sosled 4y ol
SIS (e e oIS (1)l (sadsl Slge 5 lalS
Sl ol j0gs 0T 105 e 9 S gy oLS Al
2 olS (Jlte so)las ol (65050 las Jgilie ;o L F
30 S Seis oo b o g Ladsy cuulls (L byl 5


https://pajoohande.sbmu.ac.ir/article-1-1730-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-02-12 ]

aladl> dgugs Wig, p dig)l S5 oLS (o las S o)y

odirghy dolinlogs [A-

4 (ACThCh) Acetylthiocholine .(\f) o sls! yel!
)‘)J oolaz_ul Sy9— JY}ALSL"’ <10 cdale 59 ‘)“""""5"‘"‘ 0‘9_..:
Js—= 5L ©)90 4 il pnlinds s Jiul s 28 8
VY 25— Jo—b ,o ACThCh hydrolyzed/min/mg
A (6 S o3Il yegils

9 3l Solme poliie (D & yms ) el sl
i g5wla 71 Y SDS-PAGE ol o ST L J5 lawgs
PVDF 3255 sy J5 slacrisn +5,999,250 sal> 5o 5l any
S8 LI Jodzme 4o el G oo 40 285 g Jiie
adgl ool T 50 e o e 4 RIS ()Tl ey 28,5
LY pgs 59y 50 9 285 I3 oS Hle az 0 ¥ gles o
oL 5T b 35 s 9 0 00l guiitas TBST Joloma b
VLI A CTIRGHJ  F-{y p PR WIS VLI VAP P WY
old 5l eolawl U g oasling ECL cS L loicls cal>,o
S9y ST L LSOL_Q‘;:J] ool 185l s g eole gl
(e A 4SSl 4 eils ‘_gél.gc;ﬁT L [50ce 32ls
L 5 00 ol (g55de0l, ol 5o 55 J S S
A (6 peguasls o] Cews 4 slaasil dmage J casl

S odprin SlegigiSwl (salig 4 SYBL clled
s S5 el VY o H2O2 (s 325 ey (V)
5,5'-dithiobis(2- ;I eoliiwl b (ssbelS clale 08,5 1,8
55,95 5 S gp 4o Nitrobenzoic acid) (DTNB)
Y PBlas iolesl ol sl yau, IVl oliws (ol
Bzl ol yad a1 Slse & ygo 4 il ol 1SS L
5251 5 dlmeg S (gl (gl 5o ools lis las
Tukey (post hoC) éxs cws g ad,b S5 ANOVA
209,85 o DS g )lo sinn phaw (prizmen 0l oolatul
A4S L s P<+/e0 L

il
Llow oLS (g0 lae (somims JuSiis (sl LT ) g
ool St ol b g8 pl aes o lis 1) 15,0
S5 Sl 9 ST (Sl el SS90
RESH
Al g 6,3l sl oS 5L o 5 casllae ol o
aliblo 5y gy aniS (s (63, Cand ol ks ool
YE o olsgS (galiils aiis (sl il o duie )l

plosl aiads o ] Lo S b ,> 5 361 sles 40 (C18
6)...09.'[—' Foo¥Yoo (§o0gd—r0 4O sd_loy).o ALaJ 9 uJ;
Jod==e) CH3OH/H20/CH3COOH (10:88:2, v/viv)
CH30OH/H,O/CH:COOH  (90:8:2,  v/iviv) (A
ool 5‘"‘"‘"""‘"‘“" )l_g A 5(C Jj_lza) CH3OH 9 (B lem)
L0 clale 4 aabs V0 Sae lp B Jsloe [0 0lge .o
g 0duw,y dooyd Foocbale & o aiBo Y o gas,o ¥
Ay oy Vee cdale a4 b wiad (6,00 42 8o VY gl
3 90o, VW asaads ¥V o b ad adlsl € Jeloe s
Sl @ adBo ¥ Sae Byl g o do,o Ve w dads V)
ole) aslae 5l oolai wl L olS gliol 00 550 Jloy
)l oola_uwl l_' 9 O)LLL»_M:‘ o u.ul_w‘ = LQHT u_...j)l.»
Gl Jolss oyley 4ids 0o .aials slulis PDA salxls
olod g diged Jodore 0 a3 3 L s 50,5
L LSS L aw das laslsl

S 5 oy e ) abiis 50 Jolb WSl B
(o sislw YAXYOXYD) LSS soslasil L o SG,6 s
2 eSS Sod sl cg (S S lape aiil o
Sygo ileyl ol jo a8 b1 asloas adly isw 50 ol
09> G035 3 e 595 oS Bl S b S e
5 7Shat syt it s oS B (pgm)l o peaS et
(o9=ey! pll 5l 8 aids o S pll (Dbl o aladl>
b el cols 1,8 WSL Bl jo 4l Ve Soe 4 o jige
FLs o lafigw aiddo d by aiS Sole Lo
J_‘>‘b 4 U‘"?‘A 9959 Sy yO RESIUW) M;)Jaa Cod ‘J.SL:
el e ¥V as b S0 S0 Sa s oS5 ,1 sadaizn
59 A oo 00l o 4y sl VD Do g 3, 00 WSS
i il 2T bl s 55 shel Gsasl epse s,
gazd s 1,8 WS Bld 0 addo b Sow 4 le ige a5
y9—e Slsds 5 (Latency) S b cuwud 4 04,9 ol
0,5 0 oSz o 5| (ErTor number)

by 4 Lo by (22 5l ey 59, Cdo
oS g 00,8 Iz Ll oo 5 00d st S 9enSTiso
@l Oiars )3 9 38 oz b hge e 5l Slig 55,55 5
9 b FSSgn bl 2 oy n ilulazr e85 )18
ool 9550 ¢ gar 31 DO g ialesl bl (ol (Sl
P9y bl = sl oS el codlad aad 5718


https://pajoohande.sbmu.ac.ir/article-1-1730-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-02-12 ]

WWAY 5 g 0lo,m AN o0 Y oyleds

Iy, Uas Slsdo slaay g malS [, 205 05,8 L awolie jo I,
Ll g0, Ly (sloys sty (P<e -+ 1) aas ol
Slads slasd 5 SRl Sl Cnd 4 395 olej 3l 0e

P<e/e 1) ols zals s asghol 09,5 a0 o | Uas

5 enSile At 1,8 Ees o, 5l s oS0l I L el
Lot ol 3lass g o5 Cand 4 39,5 ke ylonn Bl
Gy sl 00l ¥ gz 5 c0sds () sloog S ol
b oo 4 39,5 (o) Cendlys oS gad ) Lo aSglel

T3 bglle oS (seuis JuSid (Jgid li=lg polie ) Jgur

Qo yd S9ilio o )lae MY/ Fomg osbo ob S
A/ Y¥/. Gentisic acid \
Y'Y/ Y/ Chlorogenic acid Y
XY/ \Y/ Vanillic acid Y
Y/ Y/ Caffeic acid ¥
o \A Syringic acid o
oS JLs 03T 50 alibl dgag 50 155 ,uad Lgllu b loyd F1.Y Jgu
Uas Slads oloss (al) SOLU Cond 4y 09,5 ylo; og,S
“JoE- Y YA Y /A Jyus
MAETI YENEAN SR
CNEY YAV/O£Y /D 5o Lol
VEY Ya\/-xp/8 Ly asleal + 153,00 Lol

asileal J) Gagalp T e 598 5 00t oy iy 000 Lgllos (salinng & 39 )+ Do @ Lo abloisn ol 7 095 2 )0 Lo sbsa lass
oads ools L Jgaz 5o dlas Slads slusd 5 S0 Cand 45 89,9 50 U loyais 518 tolesl 0590 55, F 5l e 5 00,5 b o 1y Ly
oS gt 50 Ly adslel 3,55 el oads by Jgoz 0 MeANES.EIM .l aid 5 18 56T 5550 e ;0 P<e/o0 b ()l cime gl !
oyleac L Glays iy ((P<e/e V) ams Glial]) s olads slaws g malS 08 09,8 b aglin jo 1) SO0 Coad 4y 09,9 Lo cuslys

P<ele V) ols rals (S 09,5 a4 G 1) Uas lads slass g iol38l 1) SO0 Connd 45 99,9 loj o5l 00 Lol

,0 P-CREB/CREB s ,La 5l Lavog, 5 M5
Sls ples Tukey (yge;l (P<e/v 1) 09 o sine oS gum
&)1 Jocs Lo pgs ,5 p-CREB/CREB ¢ a5
2 Sl a8 (Jle po sl falS 7S 098 4 S
d5lhae Lgllw oS (sojlac boads Sloyo i s oo
a8l halidl sy adgleel (gousS Sl ;0 09,5 4y s
3O 3 S gup €ASPASE-3 pxha s (P< /v V) ol
3 09 Sl e BB Shls oy 2 3550 sLovog S
09,5 4 s €ASPASE-3 zlaws (5 poul T Joo slayige
S 50 ol (P2 V) ol lid (g)lo pre ol 8l s
g0 d5hae Lglls oS g0 lac b Slo s i 45 ol
o el T 09,5 L aslio jo CaSPaAse-3 mlaw ials
(Y Jgaz P<+/++Y)

P8y oads g pSojlail (glapie lne Slpul g Sle
AWl oo ool (L § Jgaa jo (—iliey
osmine iy 28 VIS o1 Eodled Bl 5l laos S
Codlad aS ols las Tukey ool (P<e/+ V) 05—

53 00 (g o3l sl piie jlne Blyzil 5 (2 SSls
YU codled .l oad ools (Ll ¥ Jgaz 10 S g
1 Lt gl L e (s atlylT slmigo o ccpmaS 5et
s Pl 1) il ol S S, S 05, 5 Ly alis
Codled iol8l oo diihone bglle (gojlas b Sloyo i
o Ly adheel (GoniiS el s 05,8 4y Capd VLIS oy 5
15 053U 5l5 e a8 ol yLts Loy (P< /54 1)
(IS 05,5 d o s yoalill Joo slaiige 1o caSgn
Ll soylas b loys i Js (P<+/++ V) amily zals
09,75 4 S (955l o (ol 8l ez ge 3l pun
Codlad (P<e/+ o)) ol ool Lo asghal (goamS el o
SUlse>) yaal Il 05,5 5 S5l S el 5]
S o8 L aalie 5 (s asboal soniscdly s
ol P<ee ) cosly g peSair Lial3dl (ol Ul
5 15hame Ll oS so,las proa af col Jb o
23 Sl elisS il 05T Calad o (5 pagl T by
Pl 1) ol 2ol s poul3lT 05,5 b duylie


https://pajoohande.sbmu.ac.ir/article-1-1730-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-02-12 ]

alasl> O Mgy 455)‘ Jf oL:f ‘_go)La.c ).I‘ ey oD MLI.QLojd [AY

39 9l glS e g CASPASE-3 P-CREB (yiig y gl cuixod g 3 yiawl ol o5 Jusiaw] 9 YL sloges 3T cadlzd 150 youd Lgllw b loyd 51.¥ Jguo

L ige S g
Caspase-3 5 glaw P-CREB (155, o SillodsS el Cid SIS YL el lnog 8
(Led oo laazls) (Wd s Lra>ls) (22y3 o ) (U/mg) (nmol/m)
XELY N R Veody IOV V/A <[+ YEY]O s
AAEYY4 NiEa VF-+4 NIEARIN Y+e/-A Ly adslel
SVED “f§E[Y VYL < FEVVA YioE- /- 550,000 L gl
VYE [ OE- - JNE=N SIVEN A YIAE-[-Y Ly aussloal + 153 0un LIl

Lo gige a8 @dl;n 1) by asoleal 51 agalp Sl ¥ 550 5 00 laysision s Lgll sakowy & 55, )+ e @0 Lo ailbigo o) £ 1095 58 )0 Lo stse sluss
Cdld cel sos o Jgoz 0 MeantS.EM coul a3 5 )15 56T 5,50 e ;0 P<o/00 L (5,00 sine gelaw 0535 b)) c398 (slo, 95518 5 oals aiS g, & 51 us
o] ecdled al3l Case a0 Ll so,las b oy iy 5 (P<e /e 1) cdly 2als 58 05,5 b dglive o Ly audshoal b ond (6,mal3lT Joo slo g ;o VLIS
s P+ 1) il alS S 9,5 o (sl Joe laign 13 0aslS oo (Pl +1) 305 15 afglisl (gouisS 2800 0,5 & s VLIS
0975 59 Sl el Jeid e 51 s P+ +1) sy ,5 iy gl (5058 il 5 05,8 oy o 5515 e il 38 g dilnen gl sl b (o iy
5 155002 Lgllos ol (gojlas 5575 o5 ol Iyl (P /e 1) 2l i3l el Sllgem) S 09,5 b duglivo o (b aislal (coaisS’ cdly o llgem) yogl3li
Gl Jase Lo sbgo 15 P-CREB/CREB o (P<e/e 1) ano sl g yalll 05,5 4y o |y 51zl inalsS ool o 31 cdled Cndlys o gyl lilger
il 8l iy ashiel (goaiiS el 10 09,8 b dnlie 4o 151 jas Ligllus olS (go,lac b oo (Sleyo iy slobse 10 Cumd (ol a5 Jl> o il palS o J S 098 45 o
oS so)las Ly Sleyo s a5 J ,0 «P<ere o V) 0ls olis (5o sime il 38l ¢ 58 09,5 d) Cand (6 500l 3T oo (slobge ;0 Caspase-3 gaw (P<:/++1) by

P<To V) 0l g peal3lT 05,5 b aulie 4o CASPASE-3 ialS coge il o Lol

30 98l yladio g CasPase-3 P-CREB %5y gedaw criarod g 5l yiwlord o Juduw! 9 5YGL (slop 35T cadlad 1 150008 Lol b loys 51.F Jouar
L ige Gliy w385 el

Caspase-3 ;usisn g P-CREB (o5, oo SlAlosS ol cllsd S e YL el

(A (o s alg) (A o s alg) (83 ) (U/mg) (nmol/m) il
YL /Y oINLe /¥ VoAV YNASEVY/AA VYY) J)....S
\AEDA NE[OF V0-£4 VATV Y/00 YE/pte/f Ly adskeal
A= YA cIANE-]-Y FYEY/Y YIYVEVY/OY \AE==23Ad 150,000 L olles
A\JAEIEAY \£-/-¥ N =wdin YNAYEVAIVO YoV /D Lga,..gL.o-lﬁ- l};\)‘.\:.a L5JL.;

L bge 50,8 <8l o 15 by asshoal 5l Gaalp Sl Y 590 5 00 layd g 5,000 Lol (el @ 55, )+ ke & Lo sbgn ablige (ol £ 09,5 5 53 Lo sl
cdlad el sos o Jgoz ;0 MeantS.EM el a3 5 )15 56T 5,50 e ;0 P<e/00 L (g)lo sine grlaw 0035 b)) c398 (slo, 95518 5 ooy 4 g, & 5l us
ez ge dlun Lol so,las b Sloys i a5 Cond o o cnl (P<e/e 1) 8l Gialil e S 09,5 b dlie o by adsheal b osd (6 peulilT Joto slosige ;o VGLS
oty 2alS S 05T & S 6ol Jie slasn 15 125 snilislS aban (P /e o 1) 3,8 Ly aslial ontiS il s 05,5 &y Com VLI 03] ol tals
5= edlad P/ 1) ot Loy sl o S e il 10 055 4 S 53slS o Gl cse i jae gl gojlas b (Sloys iy o5 Jl 50 (P<1/-40)
oS el o s ol (P<efe V) il 6 Kot a3l (el Slls) JrmS 05,5 b dealio ) oL afsheal (008 il lls) yasl3ll 05,5 5o 5l ymulids Lol
Pr (P /o)) s alS Toaze (ol 09,5 4 s 1y 31l ol 31 Sllad Sl o0 5l g 5o 500 bsll oS (g0 e 2925
09,5 any S 15,00 Lglls oLS (sojlae b o loyo i (sloige 58 S 0l (Jg 8l 1alS 7S 09,5 &) Cond w0 (5,al3l1 (sla2se ;0 CREB/CREB
Al 50 Pl 1) sl Lt (I cime GialEl e 05,5 &) S 003 (6 yatl3lT (slaoge o CASPASE-3 bas (P /- + 1) iy Lialiil by ashal (goniiSeily s

P o1) 08 s el 09,5 b anylie ;s CASPASE-3 2alS Corge I3 ,0um Ll oLS (g0 ,las b Slojs i 45

L».» .\...‘)91_».@] ‘_god.».»S g,‘_‘il_ué 05)_? A Comnd ug_ul_:s_lf
S Jd 15 5l L _meg, 5 S| (P<+/+V) o—b
209 ) g A Gliny 2353 (6l sl S ]
el (o .).»351.@—‘ GouisS &dl o wlilg) ),oq\)” 09,5
SUlae) St 05,5 b dlin ;5 51l Juiad o]
Sl o ol P/ o)) el (6 Keim il (ol
Sl Sllgs o 15 aua Lglls go lac pgms a5 col
@ S 51yl g8 il o0 31 Cdlad malS Cogo ol

Loy asbeal b o (il Joo slagige yo ¢y SIS
g P<ele o)) azily pulidl o J, 08 09,5 L anslie o
cdld el Ccoge I5la Ll o lac b Sloyo yis
o iy asleal (G0 8l 0 03,5 4y e VIS 5]
P<ele o)) el
4 S G yoalIT Jao slobge o 528 (55Ul o
S Jl> o P<e/+0) cdl gals J, S o5, §
o Gl coge 15 aus Lol go,lac b Sleyo i


https://pajoohande.sbmu.ac.ir/article-1-1730-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-02-12 ]

WWAY 5 g 0lo,m AN o0 Y oyleds

JLs =t il se3T 5l o s pmalill slosbge 558,
aS 03l opl el age 5 eolanul (Passive avoidance)
Cel YE b 15 St olisS galiils ol i gonims ylis
s 53000 Lglles g0 las b loys aS sl olis il oo
L adokeel L oo (s pmlll sla g jo aladls (o9
Shss pe=s aS ol lis Laadl «yuzen Cuwl 00l
@b o dahge 19 5l08 o) 4 15008 Ligllu (o lae
30,5 (o05 J S 09,5 b dunlie ;0 lahge )3 Dl o
e sl Sl e Lglle oLS 1 6 500 slaaisS
AY) wleols lis 3¢5 5 )&,{I}JT & lewm
Lol go)luas a5 sls (las (JsSdge slaom) 2 0dle @
s o518y SLiolejl jo aliblo 05y opdle I3l 0
055555 5 oS gz ;0 CREB (5. udl j9aud il 8l
remimas sl 00 Ly aishial b onds (g yal)T sla sige
&3yl s8 Ll collad aulass cors CREB. (yus U
aS B oo lis beassl (YF) 00,5 ST bl o
2 e ool 99 plsie 4l S5 518 g asl S5l
Sl oS il Sl 2alS o 33l 000 gl
S amas oo plis sl sadllae @l (Y8 5 YO) wsd oo
Sl el S e I5la o Ll g0 l—ae
1 CREB (5dly j9ad 5 00ty (53] il 9-S i
Sg—rte o Goyb (ol 5l g 00ls (Ml (S gm (sla gl
an I5hase Lgllw (oo iSedl )0 05,5 .00 5 oo alidl>
05 4 S (ol 5 JpSye Slallls o s
o slas 45 wms e bt b ol il analys s

SOl il o P Ol ailes e oles A 15l aue Lol
O30 90 LBl jplaie a4y a5 adgl gaslllas (izren
Ol 992 5l 5L slajgs o (S 435S g 4T85
IR
5 YU ola ST 6T slaps ;5T cudled ol o odle
aS ol plsd (Sl (w5555 5 S )3 (93LiglS
Sl Sl o d3lane gl g0 las L pleyo
5 Sedled ol ol aS ggou an w0, e (YLK
O b 093 oo i 0 s (5555 4 Connd eSgn
Sdlad Ghlo oS g 5 595 G4l 90 2 292
oa oanl e (G| (ol 10 9 009 (50L ) (yauiliglS
Slogasd cle 4 aslys o o SlouuS] BT sloes 5T 50
wPle il jse jla ol o slo ol an base
Sy9— w‘)l_io.% 9 ‘_g.\_..u‘ Ja_..ug_» 6ol_$f Q_" G‘m‘w]

(@l 4 olS (nl 45 000, 5 atie g 43S 15w

P-CREB/CREB e .(P<¢/+ 1) 05,5 (5 ,0ly)l 09,5
Gl ;S 09,5 s s (sl Joo slaiga 5o
oylac Loads Sy yin s ige ;o Cad ol 5 4l
Sdgleal (goaiiS L8l )0 0,5 4y s il 0 Lol ol
5o b caspase-3 phw (P<+/++ V) bl lidl Lo
il (S 05,5 4y S 5 a1 Joe sla e
olas U gloys i 5 (P<+/++ V) ols olis (5,0 e
L awylie ) CASPASE-3 (als e diilone Ll oLS

P<e/+ V) 0l s peul3T 0,5

el 5o Lo adshal Gy 5 L sl (saalllaa o
Cblizs DI el T sl Jae olsie 4 Gige caS g
8,518 ey )50 150 Ll oLS (gojlas s
Ll oyl b (o s i ol i ulis o5 aigF e
Obes ali8l czrge 0a s (el (slabge o 13il0.0
Slass palS g uSLy Bl olfiws SO0 Ceonnd 4 99
o=l ogdlae ol 31, S50 5l coren 00,5 Lz Silads
slabss ;5 ol gl (ali8l as ol o jlae
0,Lil (ogs 0,5 Bl ,o Lo adslial a5 sloads Lo yd i
slatgs ;9 CREB ()5:dl jand o cnl 5 ogdle 08
e 35 iy S 5l o L L o ey
Solow 3l 6Ky 5o ojlas (ol (L2551 slaailes I Koo
slajige ,o CaSPase-3 mhaw (zals ,o ol Sblg cpely]
Cdlyd o)lac a5 (yelill 09,8 A o oad loyd i
IR P PRV *

Swd a6l P9y (e Joilie (alowg 4 gl e
golas (Jds feem any Bl e (J5ib LS 0]
35 s5rym dyih polic (26,5 5 sl 3,50 oS e
3 5T Jth (SLaisS 528, (ot 3 e i Ll
(Jod olic (0l (VY) Wgd oo guilannST ol ials
ol Slallls ot o 53 L BlaaST 5T olss gl o
5 $9,55 S5 Gl comw Lo g8 ol a5 wlosls
Sl 5 ol SOLaly (VA 9 YA) W0 )8 o (9,98 cblas
S-Sl seloaST ol ol 3 (Sledll as olg s
auas culs jUaml lgs e wled pl 4y 4z L (Y-YY)
sosbas o Gleillad 5 (STl LS 5 252 Jdo
S Sy e Slgy 0lS (nl (g0 las dliaes Lglls ol
20,5 alasl> Pl )

2 olS ojlias 151 ols (i (sl g polaie (rrem 4y


https://pajoohande.sbmu.ac.ir/article-1-1730-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-02-12 ]

aladl> dgugs Wig, p dig)l S5 oLS (o las S o)y

odirghy dolizlogs /AY

Dgdige S5 )55 5 S e (sl sl 10 5505

Lollw Olos o conp o=l 5l ol mls 4 axgi b
o, )l 50 (698 Jemuily (il Jdo 4l Tl 0
(olpiming oS 5 ST laie 4 by wdekeel 5 AL S0
alox 5l oili509,85 slas lans Hleyd 5 (6 Sy 5o
Sty oly 3 ol saalllae 2d )5 L 5o el
o Olsies 1) oS ol lss 5 v oo plis ) ol
oS 2 330 sy 255 sy 55 by Ssbeel B3
a5 Wlg e ol gosms Sas slizl g 15laee Lol
ol jedaie a glo caln o adb Oladllas jo  oslis
0L el I (6 Lo

‘SJ‘Q)M 9 ’.im.‘ 3y
7S 50 9 sy S oy Il colex b axlllas oy

gy g 50 )J |°9_LC olasls u_:L»a-C‘ ﬁj—l-c *—’L"-'-m
el 00 r‘:L?U‘

(YY) )l (orae sladsle (5 (oo 5l S50

s (g S olal galws 4 j5sl Gl 3T 50
ol lid gy oyl ol plxil >l g0 0 o Caspase-3
gl 2l o d5liaes Lglle (gojlas b (Sloyo iy oS
2 Sty oS5,95 5 eSyd (s s CaSpase-3
15000 Lol soslae b loyd 09 oo syl slooge
L g JS 09,5 sojlasl a1, caspase-3 5 wilgs cod
(2l an T5lae Ll (go,lac (goaiss” il o 09,5
sl 05,5 10 CASPASE-3 mhaws ey (pl b aws il
Ly adaly o el (mal adl o s a3l 09,5 51 a8
ESEEP ENCIR L RPERPNC I PP
REAT

Lollw g0 las 45 aas o lis pol> saslllas guls
1y L aSshoal 3,33 5l (36 oo ol 5500 59000
55 J5Sge slopnsilSle 3, 31 g 05l 2lS bosbga 4
5l slely S Jeil Jlge 5 CREB. (y50dl s9id (il
o lgiee |, alale dgege Wg) l g h AliSle Sgngy

Camils g po oS (il 3 35250 e Jo5 1=

REFERENCES

1. Lindeboom J, Weinstein H. Neuropsychology of cognitive ageing, minimal cognitive impairment, Alzheimer’s
disease, and vascular cognitive impairment. Eur J Pharmacol 2004;490:83-6.

2. Yatin SM, Varadarajan S, Link CD, Butterfield DA. In vitro and in vivo oxidative stress associated with Alzheimer’s
amyloid beta-peptide (1-42). Neurobiol Aging 1999;20:325-30.

3. Selkoe DJ. Alzheimer’s disease: genes, proteins, and therapy. Physiol Rev 2001;81:741-66.

4. Bi HC, Zuo Z, Chen X, Xu CS, Wen YY, Sun HY, et al. Preclinical factors affecting the pharmacokinetic behaviour
of tanshinone I1A, an investigational new drug isolated from Salvia miltiorrhiza for the treatment of ischaemic heart
diseases. Xenobiotica 2008;38:185-222.

5. Hu S, Chen SM, Li XK, Qin R, Mei ZN. Antitumor effects of chi-shen extract from Salvia miltiorrhiza and
Paeoniae radix on human hepatocellular carcinoma cells. Acta Pharmacol Sin 2007;28:1215-23.

6. Wu BW, Pan TL, Leu YL, Chang YK, Tai PJ, Lin KH, et al. Antiviral effects of Salvia miltiorrhiza (Danshen)
against enterovirus 71. Am J Chin Med 2007;35:153-68.

7. Esmaeili MA, Sonboli A. Antioxidant, free radical scavenging activities of Salvia brachyantha and its protective
effect against oxidative cardiac cell injury. Food Chem Toxicol 2010;48:846-53.

8. Eidi M, Eidi A, Bahar M. Effects of Salvia officinalis L. (sage) leaves on memory retention and its interaction with
the cholinergic system in rats. Nutrition 2006;22:321-6.

9. Mei Z, Zhang F, Tao L, Zheng W, Cao Y, Wang Z, et al. Cryptotanshinone, a compound from Salvia miltiorrhiza
modulates amyloid precursor protein metabolism and attenuates beta-amyloid deposition through upregulating alpha-
secretase in vivo and in vitro. Neurosci Lett 2009;452:90-5.

10. Kennedy DO, Pace S, Haskell C, Okello EJ, Milne A, Scholey AB. Effects of cholinesterase inhibiting sage (Salvia
officinalis) on mood, anxiety and performance on a psychological stressor battery. Neuropsychopharmacology 2006;
31:845-52.

11. Firuzi O, Javidnia K, Gholami M, Soltani M, Miri R. Antioxidant activity and total phenolic content of 24
Lamiaceae species growing in Iran. Nat Prod Commun 2010;5:261-4.


https://pajoohande.sbmu.ac.ir/article-1-1730-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-02-12 ]

/\a/o‘)&o&:ﬁw)ij \VQVJ.UBQ‘Q)? AA =L &Y c)Lo.‘i'.v

12. Foolad F, Khodagholi F. Dietary supplementation with Salvia sahendica attenuates acetylcholinesterase activity and
increases mitochondrial transcription factor A and antioxidant proteins in the hippocampus of amyloid beta-injected
rats. J Pharm Pharmacol 2013;65:1555-62.

13. Paxinos G, Watson C. The Rat Brain in Stereotaxic Coordinates. 6™ ed. New York: Academic Press; 2007.

14. Niimura M, Takagi N, Takagi K, Mizutani R, Ishihara N, Matsumoto K, et al. Prevention of apoptosis-inducing
factor translocation is a possible mechanism for protective effects of hepatocyte growth factor against neuronal cell
death in the hippocampus after transient forebrain ischemia. J Cereb Blood Flow Metab 2006;26:1354—65.

15. Ellman GL, Courtney KD, Andres VJr, Feather-Stone RM. A new and rapid colorimetric determination of
acetylcholinesterase activity. Biochem Pharmacol 1961;7:88-95.

16. Abei H. Catalase in vitro. Methods Enzymol 1984;105:121-6.
17. Ellman GL. Tissue sulfhydryl groups. Arch Biochem Biophys 1959;82:70-7.

18. Rice-Evans CA, Miller NJ. Antioxidant activities of flavonoids as bioactive components of food. Biochem Soc
Trans 1996;24:790-5.

19. Sul D, Kim HS, Lee D, Joo SS, Hwang KW, Park SY. Protective effect of caffeic acid against beta-amyloid-induced
neurotoxicity by the inhibition of calcium influx and tau phosphorylation. Life Sci 2009;84:257-62.

20. Ito H, Sun XL, Watanabe M, Okamoto M, Hatano T. Chlorogenic acid and its metabolite m-coumaric acid evoke
neurite outgrowth in hippocampal neuronal cells. Biosci Biotechnol Biochem 2008;72:885-8.

21. Huang SM, Chuang HC, Wu CH, Yen GC. Cytoprotective effects of phenolic acids on methylglyoxal-induced
apoptosis in Neuro-2A cells. Mol Nutr Food Res 2008;52:940-9.

22. Huang SM, Hsu CL, Chuang HC, Shih PH, Wu CH, Yen GC. Inhibitory effect of vanillic acid on methylglyoxal-
mediated glycation in apoptotic Neuro-2A cells. Neurotoxicology 2008;29:1016-22.

23. Itoh A, Isoda K, Kondoh M, Kawase M, Kobayashi M, Tamesada M, et al. Hepatoprotective effect of syringic acid
and vanillic acid on concanavalin a-induced liver injury. Biol Pharm Bull 2009;32:1215-9.

24. Massoulie J, Pezzementi L, Bon S, Krejci E, Vallette FM. Molecular and cellular biology of cholinesterases. Prog
Neurobiol 1993;41:31-91.

25. Clifford MN, Wu W, Kirkpatrick J, Kuhnert N. Profiling the chlorogenic acids and other caffeic acid derivatives of
herbal chrysanthemum by LC-MSn. J Agric Food Chem 2007;55:929-36.

26. Clifford MN, Zheng W, Kuhnert N. Profiling the chlorogenic acids of aster by HPLC-MS(n). Phytochem Anal
2006;17:384-93.

27. Asadi S, Ahmadiani A, Esmaeili MA, Sonboli A, Ansari N, Khodagholi F. In vitro antioxidant activities and an
investigation of neuroprotection by six Salvia species from Iran: a comparative study. Food Chem Toxicol 2010;
48:1341-9.


https://pajoohande.sbmu.ac.ir/article-1-1730-en.html
http://www.tcpdf.org

