[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

a9y o
Oland ) (S 1 pole oSS alxo
9?‘/—9?0 6\“*% )-Qfo s\i G)gr)

Solow Jwo 21 yme B 9o 30 Blow £93gd gl o fadl Wb §  Jlhas [ T O ST

P8 Wl < (T
Filoghr LR diyoo s w9 a0 Sgusn ded 0 ptie 0315 2> ST
/8170 (e by RA/E/TE oy 9 3 Mol S8 s QAN /10 1Mol Cagar o g5 49 Ao Loyl AA/Y /Y tlao S8 5o
4 ow\

5 eyl 0 Sl 5T e dalllas oyl 5l Gan el (6,8, NS L ol ot e Jalows o ylans el T i3 g Ao
el prnsiagain sl b oo elall (g aul3IT (6 Lo Joe (ol sloLsbs0 15 ] pgsiedsil 5 Blass ol ST 2]
S rolill 09,5 ciuto J 7S (7S 09,8 iy 40 sliens S5 5 a2l e (hge yu YO (o205 anlllas cnl yo il hg ) 9 350
S shr 0950 Gy b el Joe o e Glows p555235L 5 lows ojlas 0uiiS 28l o (g yalill slres S 5
Lo e ) ooliad b 31515 5 ms 55, ¥ ol al ans cslo i) s ol o FolsS 1 o8 e T ClAlE |y panagg 58 i
2 9216 pelle gl (rizpe g Sbgenns weanST e GYBE slae T collad caslol o wiads ()1 wii o 09dlay
odlizsl Tukey (25,5 (19,5 3031 5 48,0y (uilly Jelos go3l 51 o ylel Sl sl s (S0l 53 528 4>l
-

wealles pelle o (p=/e o)) ksl 4l sla)ld, (Rl s pmegisisn el oS ol las b daaidly
L obess 5 @e/e 0 1) ogdie ymlll 09,8 10 he ;23 SlgennsannSlnse 5 YUK colld Jals 5 @=+/1V)
Pgomnsd draS 5 o VB (glop 3T codlad (2al331 dp=+/- - V) ol sl 4 slayld, (2alS s Glons pgjandsil
00, (P /e oY) e pi3 aamalliss polle mhaw Shals

GlS s ol e 2 (et 5083 S5 & Blos i i 4 Sl oLt aslllae ol gl 1eg S A
03,5 oalill s lom Joo i o Gige 53 1) Cmmoginisns sl b ot W 5lanST o sl 5 (ol s (gl b8,

L;’.‘J"" oo ‘J‘f.‘}ﬂ ‘9¢5|"‘<?“‘5‘ u*’)l“" ‘gs.")“"‘ﬂ 4l )8, ¢ low |°9)'91-:-§93L; :4.9"‘.3“5 LSLQ °3|5

- J

Ol el 05550 o315 carly ke aaStils ci gl psle 05,5 csolm sub Sl (Uptn si ) -
a.hajizadeh@umz.ac.ir : S5 S oy o VV-¥OFYEr 55, 55 o V\-FOF YEOY ;s

O ) s 05550 oO&tils ey psle saSails wi sl pshe 058 wis3slpseb Akl Wit Y

Ol e il L5l o515 ¢ and a2l o= JT sast 03,5 e o (o155 -F

Ol (05 < b ot ol (g 5l5 Sy 5 poke Sty (ool s 035 (3 55 samtils -t


http://dx.doi.org/10.29252/jrums.19.7.647
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.1.6
http://journal.rums.ac.ir/article-1-5104-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

e (2170 S 58 53 Blaws 035 520 56 o1 kdl W 5 S| (ST il 31 #FA

(§ 5ol a0 Soe SYsb sle ek cams a0
VT 205 oo (Shlasl sla)bs) 590 (izpen 5 alidl>
w3 > Sgrd SlS 5 ol wlis Sl e g loogee
Sl et a9l slacdgle o) aiis Ll old
Sumac (Rhus [A] axib oo alS ojlac SlausST o5l
Slos S jsb s awlo SUT oolgils 4y slase coriaria L.)
sl lows oge S e 05, bl slaygis
ST sl (et 395 G e Wle alaJ5igNS
Sl awl aisile SIS laanl g ybawgst da il
e SIS e Glews il co sl SGLBLL 9 S i
1S STl o 09,800 0S5 plss aloz 5l Sojslse
Blows 0500 0l oo Bgye 5 8 albloe collad g oled]
olaidl Coonl Jlad Sy LS 5 b @ie Olsie &
Sl Gl Bl o 50 ez ool jus 50 (] B pan g3l s0b;5
wix Sher Grae plle bsd b 5l 6ol [1]
L“Q—‘ b 05 sl p Cagase (g 2555 aS WS ls hms
pos5d sbap b ooy foos b Bl &j90 o e
DV T ot Sgnte ) bl (g s 5 (i (ol Ol o0
$ o3Il 5 ubie )0 Slge (o) Sws g adgs 5l (5 )5Ls
WS oo gl Voo sl 5SS 1) ) oplasl aST Wbl e
b U SG g @ poieid ol 5l eslaiul o9yl [V V]
Je 0 ol sl 5 Gl ks & o] el b
3 Syl 5 (2l DY game (b )5 sl el anwgs
o)by0 3l Slidss aSgyeb 4 sl ol slpii

Lopg35895 o9l 1,18 o] (lrordsy b Sliogas

dodio

Jae Iy cle onpals 5 rae Jodow g lon a3l
e Az (g b 998 s )lem S A L &S ol
e GBS gazs V] igyico G 5L g 00 ]
b e p8 mex g bagg,s 5l @B, skl
2l AT L s e (s3he Ol 52 g9 50 S (o
Y] el
S, o Jolw pae Jdo 4 cgulaST o ol
oo ) oo G 9 983 50 &5 eS| Tl 5 eS|
o guilacnST o sl [Y] ols )&J‘JJ] aibe orac slo
e Eel a8 a0 o ) SIS 6l e
OgelienSTy A8l @8ly 50 39 oo 96 (g0 0 Shoe
il b all g Gatsn OgmelanST
o B I R P As o NS LS o
B VL ..\,49L,J W pez a5 005 0 ..\,.ssL,J—Lu
olylasl g oy [F] sl ool T 6 Lo ol sloaasin
5 JIoSeel a8 o Jismo | 0505, (S lacolled el
Glop e e bl Olpie 4 JUgR o 28
oo O g Wl oad axslid Clylasl g i o« able
0905 G035 [0-F] W)l Shlasly i sla)bd; haws )
o9, 5l S5 (Streptozotocing STZ) ywgigjgi yiwl ooy
Dgl oo a8 5 S Agﬁ‘)’J] Solom sl gl a5 cnl oo
ol QS s Sl ol 50 (gt el B3
2 oSt s sl lol, Gl 1 b gslaS]

9 090 0 SS9 9 oS gt Ao 3l sre (g 5l can

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.647
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.1.6
http://journal.rums.ac.ir/article-1-5104-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

£¥a

OLen 5 pulds 031 - S

shie Ol 358 ©y50 4 55,Y) Sas 4y a8 555 09,5 ()
a5, VY Ol d aS e J 508 05,5 (¥ cdinged b j0
(PSS 5 pS ke Tr) Glow pojondsil SIS &)50
2 oS e V) STZ o5 (s mnlil] 05,5 (F ioges il o
(Faioges cdlyo (ol Gl 950 S0 4 ]) (pSokS
Gy 5l o8 Glaw ojlas ouisS 2L ,0 (el 09
) Glow o)lac 5108 Sy 4 55, VY Do 4 STZ
roldl 09,8 (B oS 8l (pSskS n e S e
@ STZ 5,5 5l an &5 Glow pgjgdel oanss il
P ke ¥0) Blow p555585 515 90 4 59,Y) e
V0] wis,S cdl o (p S olS 5
ikl 5 oeelS Jolome (Slaw 09,8 Gy b by
3 e 4>l lage (53,5 0ligS 5l am e D (hogn
oS b cole) Stoelting-USA ST wl  oSws
Loy e 4l Cag diod ool (5,01 stoelting
e oslalay (A5 93 Joly bas B e 99 G 5l IS
dozroz s JSIlas atiel as Lo ools oy e il
S bl alily 1aeY 5 LS s sl 5 00,5 a1
Fhhg Foshes /0 dte SeS 4y .00 (i (gmsly 5
WV LSy 5l e b o /A Slaises b lgn> dex jo
VIF 5 ) il Gl G5k Sleyled 1 e e
> Lealy Jol gols )18 haw ol slml a5 e Sl
oS el o6 sy (o500 Glogw ol 350 4l
(S 3 e V) STZ sl oLl 1 s

U0 GayP e baops Y Gl ) 9 Sie Ve o

29,19 Olge adgs )5 sy Jb DlaS 5 bl lgie )
SIS 69,5 EEle pgieind Cewl oogel il (2lie g
LSy wdboe grmb ojlas b oandsand oSS
peitns Jlail SUles ol S (s o las asiy 5 5 audgiglld
STy Sl lapgied il 1 deS haslius w
Loojlas b (0edsS hawiland) sopdind (6 g gl
Pl S 0 (ool slaagdgighls wile) SWIsad (b bS5
3eolaiwl (Bl gla Sl jo digd oo JoSis odad 8
o2lp Gl Gl e Gl 4 peisid S39leSS
Sl 4 wnedae Uil 5 (S5 — (o> Sl e oSl
Gas [ IVF ] el as 5 1,8 azgi 5,90 oo sla
Glows 33589 (G151 DI s Sl anlllas S
booad <l gslanST oyinl 5 (ohhsl sla)ls, »
g ol (Sl Jae 50 Cramgoi il
Lo 59, g olge

o5 5 slee Sige jo YO olaws o,o0 dslllas cpl jo
los 5 (2Ll Lyl yd jo 0,5 Voo -V0: (55 L b
0,90 Job ;0 5 oad (5l ol 5 sl ax o YERY
S Sliglesl ails s B slie g ol 4 ioles]
S5k sohate & &l plsem 4y b g Jlal 5l day anin
O jpiie obolyy baigle] soles o plool L by
Shasle sBiils Ggae alislesl Sllg b IS st
&% plxil IRUMZ.REC.1397.027  gwsy M1 oS L
ol il e S (558 (sloog S 4 o sige

B kS Blows 29551890 5 (Blows 0,lae boads jles

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.647
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.1.6
http://journal.rums.ac.ir/article-1-5104-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

e 210 S 58 93 Blaws 3 320 56 1 dl Ao g SlenS| ST 0 51 £O -

FogyS 3l esliiul b g osalie by, 4 pj slayual)ly

S0l (o pursun S8 cSle ps-1000Jae)

:q.io)f
olawi 0gd oo 3L 93k O,lg leum aS Sleds olasy
Sawe dbe oo (Bl 5L s95b o Glem a5 Sley Do

Wlooo (Bl dtw 593k )0 Sl &5 Sl
%O0AT, Open 5L (553L ;0 ool 0uil,38 oy o0
,20AE) (Open ;b sq5L 4 59,5 o, 9 (Arm Times)
sl obsl s laibenl sla,giS1 lgie 4y Arm Entries

DIA] S dmslime S5 0! &

O sk 3 oad pai X (e Cada

XYoo

BOAT LT CnT b g 2 oad ot & (e Ga

Ay (5.905k L3 o2l sl X

Je sk A gy A
c'/OC)I\'I‘ XYoo
Ay (5,934 49 3909 a3 + Sl (s 90l g A

Crrkly 9 el b Sl ol kel 3, b5 5l ey

T e 8L (B s bl o g Wl sen
10+ i 5,55 b 6500 oS5l Sl oolial U 5
VI¥ ) i Al sl e VO o 5o 23 28l o S Le
Fob p Jsaske V le 5l Jse /Y pH=
(e 03 (5900 (BEthylenediaminetetraacetic, EDTA
Do dy o3 WTF e e o b oad (550 8L (5l sl
Joe) Gems il ol 3 il az o +F gles jo agds Y-
sl colys o as (Gl sigma oS 5 csle 30k-3
Codled g amalliss polle mha (toies gl (YL Blad

3590 3B gomnd ST g 9 YU @la,,dls’;ﬂ Lgl.a:m}j

o srelill Gloes S (il Sl 4 aiSs s S
DFT s &y5 Oykesla SC s alsws

AVe cels e, VY Cow 4 Slilss 2l 5 e
2 eSeke T Glaw pgjeidel 5 Glow ojlac b oo
@ Ghge B slp ol e SIS Sse @ (p,S5kS
s IT0 5o Bl ojlac o5 (oo Vo @ STO- (54
039 (i, 3o 4 b Glows pi5ndgil il > slade O]
A3 519 (0 SV02) gy 10 4 (o (o *ITO

e e S5 Glogda sle sl Gaio cnl o
Sy50 oo ol oolaiul gllasl Al sla)ls, L)l
30 hlo sle cpl el ogdlay S 45 92 jlo S oolanul
@ slyles b oaies o3k 93 5 o)l e 5L st
w5 a5k a3k 2re 9 Jeb ailiee peHle ¥e gl
L slog3ls 4 Sg0e Djg0 4y o Cunl ol V5 0
idlor Jate 55 0 a4l )0 @oe el Ve sl 4
s 1 e gile 00 gl 4 kg5 daegazme nl
Ee Olyeds Sod GBI )3 (6558 05 ¥ w318 1B (e
odlxs Lo s [VV] s soliiasl ilojl Jsbo ) lidy,
S B o plal STZ 5,5 5w 55, VY il o S0 6
S olKiws a5 Ul j0 4880 0 Sow as by jhge ol £4,0
3 bgige igh ke Lase L b aisd 3 )15 el
ojlrl 4iBs B e 4y 5 w8)S 13 5k sk Ly i

S S a5 b slagil o b sl

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.647
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.1.6
http://journal.rums.ac.ir/article-1-5104-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

70

OLen 5 pulds 031 - S

PESREIRVE T SUPSPRURIVEIIN P TR E VR TER AR L JX N IR
el sl by ol (Gl mie oo
Judos g 4528 lp i s Kolmogorov-Smirnov
S oy delos gasl 5l ey S e dnslie 5 (bl
095 09031 5 od o Sj90 53 5 (ANOVA) &b )b
Slyil) Oygo 4 guls eled ol ool Tukey (24,5

ad e (aSket Lse

3t 9k ) oad (S Gloy woyd ) l3ges 4 ax g
a5k U5 09,5 b anglio )3 (55ml3T 09,5 50 (%OAT)
Ll S Jl o 2l Gials (p=+/-+Y) )l sxe
4 S YOAT locne Al Bl s Glows 959785l
09,5 ;0 YOAT ‘yozod .l 00l (p=+/++Y) oaldT 0,5
sorl3IT 09,8 a4y S Blows 2955785 L onds g saul3)]
zy BB Gl 5 Blew ojlas booad e
Sl 0ls lid o9 5l (p=+/+-Y)
09,5 15 5L 593k 4 39,9 2,0 45 wa3 oo (LIS T loges
09,5 bt dngliio 1o (g losne (2ol =11+ 1) L yalyl]
Losds Jlogs sl ill 09,5 1 Cmizes el alils S
09,5 4 S (p 5 9hS 2 p S koo ¥0 ) Blows po93 5L

ol lis gylo gxe il 8l (p=+ /- - \)ﬁl}ﬂ

VLS 5T e s sl [¥] 25 1,5 ooliid
o 2L gl (STly bslde ol eslinal ol (2,
ol 45 ool PH =Y 0 Voo oo B8+ e | Sl
olac 55,5 Lol L bl e H202 Nae lu) -
Y zse Jsb y Jsbne ol (iaSTy bglse 4 a3
Codled giomiw [V ] ol odilgzs adBo ¥ Sow 4 jiegil
Soye genet gy eluly Bsenss SpnSlse w3l
i il ot Sl gl 4o gl & 5
VoV ol oS ol pH =Y Veo L 00 cdale L olansd
od 28l oo EDTA Yoo doo) ¥ 5 g5 jYso e
odilgm ai B ¥ Do 4 gl TV zge Job jo Joloxe
oV aadll 60 yolle mhaw (5 ,uS05lail gl [V 0] 0
SF Sl I oy PV Sy bes ]
Sl g Sl g S Yor bdo o Vel Siialy 1S
e gl ;0 dado Fo Do 4 Juols bgloe i bl
Sl ey 2855 8 05 Sl plam o o5 il gaz
pm o0 b addo Vo Soe 4y balse (3Ul gloo jo o
oBows b a9y Joloee 232 (s 0B ok ySle Yo e
tng el oz 55 L T8O Jae) jagiy S
Gl a6 Fo)al el OYD ze Jsb 4o (el
mMM-1Cm-1 _gels o o 5l eolatnl b asaallso oelle
4 g dewlxe (A=0de ) Sy 0 el ulul,y VOF
IVV] w8 5,58 nmol/ml & a0
oy 3l oolaiwl b igh opl 5o sdel Cuss 4 slaosls

S sre (P<+/+0) polas g oads plowl A 4w Prism 33

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.647
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.1.6
http://journal.rums.ac.ir/article-1-5104-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

e 210 S 58 )3 Blaws 3 320 56 o) sl Ao 5 (lenS| ST 0l 51 FOY

w3l ol Codlad 45 o s el ools i |, =+ /e + )
P55 sk ¥4 Blows pg55tdsil b ondlass yasl3il 05,5 50
Glosime Gl el 05 S 4 Cund (pSLS
09,5 ;0 VB w3l cdld cpuzen 8L (p=+/+++Y)
oS 8L 55 09,5 4y S (lows p955idgil oaisS el

el 03l Hlis (p=+1+ V) (g o sixe il 5 Blows

STZ(3 mg\kg)

200~ #

150+ '|' -

100+

50
0 T T -
< QC N
Groups

Catalase (U/mg proteien)

YU g 5T ol p Sloww 248936 3 Glow 0 lac 1 ——F Jl3g0
(“P=+/++1) .(Mean=SD) yos [JT _fho g0 jé0 yid b o
SR (FP=/+ 1) (55 05,57 b duwlio jo I3 Jxo _uidl™
IS im0 i 58] HP=+/++ 1) 4S5 [T 09,5 b durlio yo I3 Jixo
S5 09,57 :Pc (Control) ) yi5 64,5 1C .(§low 09 5 b du (o _yo
SE (Alzheimer) s y00/3/7 09,5 :AL (Positive control) oo
Pissiudeili 09,5 : SNP (Sumac Extract) Slow ojlac 09,5

(Sumac Nanophytosome) $low

Sl 09,5 33 bsens wnSlpgn iyl colles

Sl ooly las |y gylo gme palS JuS 09,5 4 s
ngwljlylogjfjap;);]u;\@wﬁslb)a(p:'/“°\)
4 S (5 9kS 2 5 oo ¥r ) 5555390 b onds Lo
sy ylas 1y (p=e/e V) g lo gime l3dl J,Q.ll}JT 09,5

(Flog03)

80 - STZ(3mg\kg)

60 T T :

g

: 40+ »

S 5 T

20
Z
0 r T T oy
(&) Q° v\,/ G,Q' (_aeg
Groups |

Oloj e yd el y Slow 24649950 § Glow o jlac il - 13505
&Iy SO (Slogdy lo Ccud 1O b (5956 10 ol (&
b ($55b 50 od (S Oloj Aoy :HOAT . (Mean+SD)
WA 08,5 b dulio yo IS Lizo AT (FP=+/+ <) .4l cun>
WSplJT 09,5 b duglio 30 I3 zo il (HP=+/F)
09,57 C . Glow 09,5 b dwlio yo I3 Hzo Lis/38! (HP="+/+T)
: AL (Positive control) cuio [ 45 04,5 :Pc «(Control) [ 5~
(Sumac Slow o lac 09,7 SE (Alzheimer) (sp0il3T 04,5
Sumac ) Glow p9jsudeili 09,5 :SNP  Extract)

Nanophytosome

STZ(3mgkg)

80+
so T T
= 1 :
=
w 40 *
<T
(=]
20+
0 T T
< < S Q
Q v o
Groups

$95b 4 29,99 Aoy yp Slow £5j545976 § Glow o jlac 11 sI3500
4o 3: %O0AE .Mean+SD ) xi o S5 ($/o9 jlo i 10 b
20 S izo SAU(P=2/e0]) 4l sy b (5956 4 3949
0955 b dug lio 303 J13 Fizo Ly [38/ (FP=2/++ | ) ¢ [ 5S04 45 b dus lio
Cudo Sy 09,5 :Pc (Control) 5™ 05,5 C .(SplJT
09,7 SE (Alzheimer) ,oi/37 09,5 : AL {Positive control)
Slow £955u95i6 09,5 :SNP (Sumac Extract) Slow ojlac

.(Sumac Nanophytosome)

Soxr 05,5 50 VB 3T el ¥ Jlogei 4y azgi L

Sl GRall (SRS eg S 4 Cawd ymlyl]

A48 Jle ¥ ojleds V8 693

Olndy (i 3y p ke o515 alons


http://dx.doi.org/10.29252/jrums.19.7.647
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.1.6
http://journal.rums.ac.ir/article-1-5104-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

FOY

OLen 5 pulds 031 - S

e 218 (S5 0,5 oo £ Gl pssisl
09,5 4 S a6 yglle o ,o (P=+/++)) &)l
ol ools plis el
S8 eolaiul 0590 (BLS g S oo o (Bl 5L )
(B as sladls b Glew sboolas cd )5 o
Oeizpe wBbos Slosdll (owgny w2 5 (29,5 w2
Sl S5 (ol SlawST Sl len loys 1o Blow
oo slall guslannST o il g sl as gla,lid, als
ol bl jo ol Sloe sloyige je 8 0 STZ L
(Sl sl a5m wisls 5155 1l Sea g Tiirkan aslllas
a1 T Cled b 3l 55 Sy50 orrb J5ib ol
LVY] o)l s cobo g peal T s lows yley 40 343 (698
5ol s STZ (55,5 a5 ol oanlice i cpl o
@ 5k 5k eik 5o Hpam Gloy D g 999 Slads slaws
b, Ld, iolidloams lis as w5 adi o S0 (glogdle
g pinton slllas ol glsl, o wil oo sl 4l
STZ Blo 9,0 G,y a5 ol 555 JullKes
el mized 5SS Oley oalES 4 e o hge )
25 scdle 3STZ &5 358003k (S93k & 99,9 Slass
izl S0 (505 ol ek alanly 4y o
Sie e 30 Sipl g Sl meddalie jo PLST el

IV Glopuasille cunl rae Glag e P59

150+ STZ(3 mg\kg)

100 —_

[24]
(=]
1

SOD (%Inhibition)

Groups

AT g2 gt o 5T oSy Gl 255959550 § Glow o slce T —£ 13905

(P=+/++1 ) .(Meant SD) asl37T Jto igo yif b 13 jlgoud
I8 IS ixo Ly [381 (P=+/+ 2+ 1) i f 55" 09,5 b dulio 3 SIS Jixo it l5™

Cudo SyiS” 09,52Pc (Control) 5™ 09,5 C [T 09,5 b dulio
oslac 09,5 SE (Alzheimer) (s0/3/T 09,5 :AL (Positive control)
(Sumac ) Slow £39jsudsib 09,5 : SNP (Sumac Extract) Slow

Nanophytosome

STZ(3 mg\kg)

0.8+

0.6+
E
© 0.44
£ T
3 o2 €L
] _

0.0 T T f

< <Q© IS & 5}:8
Groups

Ol vy Slow £ajsidsil 5 Slow ojlac JI -0 340
Meanx i [JT Jho g0 pif cdb o awlso
ST 09,5 b dwlio yo I ixo /8 (*P=-/-1V)SD)
09,55 C 4ot lJT 09,5 b dulio 33 15 Jizo il (+P=+/++-7)
:AL (Positive control) cuio f 5" 09 ,57Pc (Control) /s~
(Sumac  Slow oslac 09,7 SE (Alzheimer) syl T 09,5
(Sumac ) Slow piisu9s6 095 : SNP Extract)
Nanophytosome

09,5, wadlliss glle s O Hlogei 4 azg b

Gl IRl JiS eg)S 4 Cawd eyl

oo Hlew youl3ll 09,5 a5 Jb> o .l ails (p=+/+1V)

A48 Jle ¥ ojleds V8 693

Olndy (i 3y p ke o515 alons


http://dx.doi.org/10.29252/jrums.19.7.647
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.1.6
http://journal.rums.ac.ir/article-1-5104-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

e (2170 S 58 )3 Blaws 35 520 56 o)l Wb g SlenS| ST o 51 £OF

oud 3a2all6s yolle mhaw (RalS o loss pg3endsil
Blows 0 lae B0 a8 sl oals (5,155 glasdlas o o]
ol iy 5 1101 5500 (i 55T oo slags
Sl SIB oS Wols 5,138 3l S g Mansoori ¢ 3.8
1o o il 28l s Sl 5T oles o 4
o3 1y sl ST 5 558 m s pmal3l Jao 5o e
wosls o158 il Kes g chen puzpe [YA] S
g5laemnST oyl S b she sl SIE 5 sl S36
Syl 09,5 canlllas cpl jo [Yr] oS o cdadle
Sde g 35,9 Dleds dlasd Glew pg55dail oo il o
o Sl a8l Gl ogdla Lo 5k 593k )0 e ol
Blow ojlas 4 Cod Blow poioidel b Lo iz
ool slwly o ols las Ol sl alS o (g e o, Sles
3, las a5 wisls 5155 5,en 9 Bhattachary « gl
OLis 093 5l 6y () ool8 g e gl ojlusl 5 olge
oS wisls olas oL Kes gbhise  pupa [YV] wols
aS sd 2L laoslac | glasd i, IS apgend
lapgigind Wgd oo L3> (Jgene (ALS sloojlas I i
iz 5035 Hoee o slalid 5l willy e (2, 4
Ol S ieh iz e [YY] aues olisl |y (5168 olSiws
Sl ailes 57 anlie Koo Sladllas L 1) pgjemdsil il
155 055 Glows pg35dell 5l slaline 5,50 a5 ]
)‘ a5 Sl onis P d"ﬁ‘) MLM u&o‘ IO WA

ol a5 bl 5 b 5wl e aslllas slacaysgame

SN gie S Sas Pl Dbl Jolds gl o
Sbise lapgys Sp 4 e o5 Cwl Genal g
5 OgemolinST idges i,155 il SKen ¢ Tramutola.[Y Q]
S padgilio 0 o300 351 51 (S5 0o JSL
I¥8] 050 yoalil (6 )loy by 5 (3L L o
PO P P CE JNE A [ UV PSS RN KV { pcon
5 Salim . geios ol @b glinl, jo 0580 ol
cel jre il golonnST oyiwl Wols ol oK
L ST 5T 6 o g o0 ol lasl as gl x5, ol
ol [YV] 00,5 o o bl adh (gl i) alS o
o OS] J8 slaaiss a8l abanly 4 silans]
Soob & web o o) b 3l ) sl JsSUge o]
v i)l sl o aemlannSTy slocdslio a5
Sl lon oo 5l (K Olyie @ e sadllss (slle
IYA] 25 g0 a3 )5 )l o palill aloz 51 prae Jolos
o STZ sy 49,0 5,55 Cowl ools (lid pol> dalllas
5 SUgamd SenSTprgm 5 YL o5l Codlad 0yl talS
ol 45 sl 00d o i3 aeaallgs sl s i3l
iplS 5 s addllae (o el gslanlST sl saies
aallies glle gl (2l L olen a5l cnl collad
Syae [Y] caslond (3155 STZ (o (39,8 32,55 5l o
ST T DTG o pojemadaili ozg 4 5 Blows Jlas
5 VB SlonST 5T laps 5T cudlad 2ol58l el 045
il alS e oS 398 o0 Bgennd ST p g

&S el ool cuslice O o2 el 00 5_..“..\.....‘.5‘

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.647
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.1.6
http://journal.rums.ac.ir/article-1-5104-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

700

OLen 5 pulds 031 - S

o Bk ol ) g wes e S ) (rgigiei Sl
ool cpl 008 o ksl Al sla,lid, segs
Oleyd 3 s Jale (laie 4y plgs oo |y Blows pgj92:8950
Sged dlgidan ool

S0y 9SS

Solom Cyz olhaisle oRasls simghy Chglas 5l B ot g

oo abal lgie @y el oals &l g ailos )b (pdgl oS 55
san] Gldlas ;o 5,5 oyl o] 4 g5 oo anlllas oy
5 SeelndgSle)lb (ole> cwyp 4 Seboe Slein
O S5l 5 355 5155 Gl pyipiasls S 55le
2035 oy ol I g o gl yial )y S0
5 % Gl pssislh 45 o5 ol e (ol b

b gl oyl gl clows 4 s (5 5ige

References

[1] Roberts RO, Christianson TJ, Kremers WK,
Mielke MM, Machulda MM, Vassilaki M,
Alhurani RE, Geda YE, Knopman DS, Petersen
RC. Association between olfactory dysfunction
and amnestic mild cognitive impairment and
Alzheimer disease dementia. JAMA neurology

2016; 73(1): 93-101.

[2] Gaugler J, James B, Johnson T, Marin A, Weuve J.
2019 Alzheimer's disease facts and figures.

Alzheimers & Dementia 2019; 15(3): 321-87.

[3] Moghaddam AH, Zare M. Neuroprotective effect
of hesperetin and nano-hesperetin on recognition
memory impairment and the elevated oxygen
stress in rat model of Alzheimer’s disease.
Biomedicine & Pharmacotherapy 2018; 97:

1096-101.

[4] Lin MT, Beal MF. Mitochondrial dysfunction and
oxidative stress in neurodegenerative diseases.

Nature 2006; 443(7113): 787-95.

[5] Shimizu T, Minami C, Mitani A. Effect of electrical

stimulation of the infralimbic and prelimbic

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.647
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.1.6
http://journal.rums.ac.ir/article-1-5104-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

e (210 SR 58 )3 Blaws 035 520 56 sl Wi g SlenS| ST 0 51 £OF

cortices on anxiolytic-like behavior of rats during
the elevated plus-maze test, with particular
reference to multiunit recording of the behavior-
associated neural activity. Behavioural Brain

Research 2018; 353: 168-75.

[6] Sorregotti T, Cipriano AC, Cruz FC, Mascarenhas
DC, Rodgers RJ, Nunes-de-Souza RL.
Amygdaloid involvement in the defensive
behavior of mice exposed to the open elevated

plus-maze. Behavioural Brain Research 2018;

338: 159-65.

[7] 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. Journal of Clinical

Neuroscience 2004; 11(4): 397-402.

[8] Kosar M, Bozan B, Temelli F, Baser KH.
Antioxidant activity and phenolic composition of
sumac (Rhus coriaria L.) extracts. Food

Chemistry 2007; 103(3): 952-9.

[9] Morshedloo MR, Maggi F, Neko HT, Aghdam MS.
Sumac (Rhus coriaria L.) fruit: Essential oil
variability in Iranian populations. Industrial

Crops and Products 2018; 111: 1-7.

[10] Isik S, Tayman C, Cakir U, Koyuncu I, Taskin
Turkmenoglu T, Cakir E. Sumac (Rhus coriaria)
for the prevention and treatment of necrotizing
enterocolitis. Journal of Food Biochemistry

2011; 43(12): e13068.

[11] Ghanbarzadeh B, Babazadeh A, Hamishehkar H.
Nano-phytosome as a potential food-grade
delivery system. Food Bioscience 2016; 15: 126-

35.

[12] Shivanand P, Kinjal P. Phytosomes: technical
revolution in phytomedicine. International
Journal of PharmTech Research 2010;2(1): 627-

31.

[13] Bhattacharya S. Phytosomes: the new technology
for enhancement of bioavailability of botanicals
and nutraceuticals. [International Journal of

Health Research 2009; 2(3): 225-32.

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.647
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.1.6
http://journal.rums.ac.ir/article-1-5104-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

4\

OLen 5 pulds 031 - S

[14] Rogalla MM, Hildebrandt KJ. Aging but not age-
related hearing loss dominates the decrease of
parvalbumin immunoreactivity in the primary

auditory cortex of mice. Eneuro 2020; 7(3).

[15] Hicks K, Walzem R, Carroll R, Turner N. A
polyphenol rich sumac sorghum cereal alters
lipoprotein subfractions resulting in a more
cardioprotective lipoprotein profile. The FASEB

Journal 2015; 29(1_supplement): 923-1.

[16] Tsukano H, Horie M, Hishida R, Takahashi K,
Takebayashi H, Shibuki K. Quantitative map of
multiple auditory cortical regions with a
stereotaxic fine-scale atlas of the mouse brain.

Scientific Reports 2016; 6: 22315.

[17] Braun AA, Skelton MR, Vorhees CV, Williams
MT. Comparison of the elevated plus and
elevated zero mazes in treated and untreated male
Sprague—Dawley rats: effects of anxiolytic and
anxiogenic agents. Pharmacology Biochemistry

and Behavior 2011; 97(3): 406-15.

[18] Rodgers RJ, Johnson NJ. Factor analysis of

spatiotemporal and ethological measures in the

murine elevated plus-maze test of anxiety.
Pharmacology Biochemistry and Behavior.

1995; 52(2): 297-303.

[19] Javed H, Meeran N, Fizur M, Azimullah S, Adem
A, Sadek B, Ojha SK. Plant Extracts and
Phytochemicals Targeting a-Synuclein

Aggregation in Parkinson's Disease Models.

Frontiers in Pharmacology 2019; 9: 1555.

[20] Harman D. The biologic clock: the mitochondria?.
Journal of the American Geriatrics Society 197,

20(4): 145-7.

[21] Kim MS, Lee JI, Lee WY, Kim SE.
Neuroprotective effect of Ginkgo biloba L.
extract in a rat model of Parkinson's disease.
Phytotherapy Research: An International Journal
Devoted to Pharmacological and Toxicological
Evaluation of Natural Product Derivatives 2004;

18(8): 663-6.

[22] Kidd PM. Bioavailability and activity of
phytosome complexes from  botanical

polyphenols: the silymarin, curcumin, green tea,

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.647
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.1.6
http://journal.rums.ac.ir/article-1-5104-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

e (2170 S 58 53 Blaws 035 520 56 o1 kdl Wi 5 S| (ST 131 FOA

and grape seed extracts. Altern Med Rev 2009;

14(3): 226-46.

[23] Tirkan F, Taslimi P, Saltan FZ. Tannic acid as a

natural antioxidant compound: Discovery of a
potent metabolic enzyme inhibitor for a new
therapeutic approach in diabetes and Alzheimer's
disease. Journal of Biochemical and Molecular

Toxicology 2019; 33(8): €22340.

[24] Pinton S, da Rocha JT, Zeni G, Nogueira CW.

Organoselenium improves memory decline in
mice: involvement of acetylcholinesterase
activity. Neuroscience Letters 2010; 12; 472(1):

56-60.

Salinaro AT, Pennisi M, Di Paola R, Scuto M,
Crupi R, Cambria MT, Ontario ML, Tomasello
M, Uva M, Maiolino L, Calabrese EJ.
Neuroinflammation and neurohormesis in the
pathogenesis of Alzheimer’s disease and
Alzheimer-linked pathologies: modulation by

nutritional mushrooms. Immunity & Ageing

2018; 15(1): 8.

[26]

[27]

Tramutola A, Lanzillotta C, Perluigi M,
Butterfield DA. Oxidative stress, protein
modification and Alzheimer disease. Brain

Research Bulletin. 2017; 133: 88-96.

Salim S, Sarraj N, Taneja M, Saha K, Tejada-
Simon MV, Chugh G. Moderate treadmill
exercise prevents oxidative stress-induced
anxiety-like behavior in rats. Behavioural Brain

Research 2010; 2; 208(2): 545-52.

[28] Grotto D, Maria LS, Valentini J, Paniz C, Schmitt

G, Garcia SC, Pomblum VJ, Rocha JB, Farina M.
Importance of the lipid peroxidation biomarkers
and methodological aspects for malondialdehyde
quantification. Quimica Nova 2009; 32(1): 169-

74.

[29] Mansouri MT, Naghizadeh B, Ghorbanzadeh B,

Farbood Y, Sarkaki A, Bavarsad K. Gallic acid
prevents memory deficits and oxidative stress
induced by intracerebroventricular injection of
streptozotocin in rats.

Pharmacology

Biochemistry and Behavior 2013; 111: 90-6.

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.647
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.1.6
http://journal.rums.ac.ir/article-1-5104-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

£04

OLen 5 pulds 031 - S

[30] Chen CH, Liu TZ, Chen CH, Wong CH, Chen
CH, Lu FJ, Chen SC. The efficacy of protective
effects of tannic acid, gallic acid, ellagic acid, and
propyl gallate against hydrogen peroxide-
induced oxidative stress and DNA damages in
IMR-90 cells. Molecular Nutrition & Food

Research 2007; 51(8): 962-8.

[31] Bhattacharya S, Ghosh A. Phytosomes: the

emerging technology for enhancement of

bioavailability of botanicals and nutraceuticals.
The Internet Journal of Aesthetic and Antiaging

Medicine 2009; 2(1): 141-53.

[32] Bhise 1J, Bhusnure OG, Jagtap SR, Gholve SB,
Wale RR. Phytosomes: A Novel Drug Delivery
for Herbal Extracts. Journal of Drug Delivery

and Therapeutics 2019; 15; 9(3-s): 924-30.

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.647
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.1.6
http://journal.rums.ac.ir/article-1-5104-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.17353165.1399.19.7.1.6 ]

[ DOI: 10.29252/jrums.19.7.647 ]

e (2170 SR 58 93 Blaws 035 520 56 ) sl Wi g eS| ST 0 51 £F

Antioxidant and Anti-anxiety Effects of Sumac Nano-Phytosome in Rat Model of

Alzheimer’s disease: An Experimental Study
A. Hajizadeh Moghaddaml, M. Mosavi mehrz, V. Hasantabar3, S. Khanjani Jelodar?

Received: 28/12/2019 Sent for Revision: 04/02/2020 Received Revised Manuscript: 14/07/2020 Accepted: 15/07/2020
Background and Objectives: Alzheimer’s disease (AD) is a neurodegenerative disease accompanied by common
emotional symptoms such as anxiety and fear. The aim of this study was investigating the anti-anxiety and antioxidant
effects of sumac extract and its nano-phytosome, in streptozotocin (STZ)-induced rat model of Alzheimer's disease
Materials and Methods: In this experimental study, 35 male Wistar rats were divided into five groups (control,
positive control, Alzheimer, and Alzheimer with (40mg/kg) doses of sumac extract and nano-phytosome - sumac). For
the induction of Alzheimer model, STZ (3 mg / kg) was injected intracerebroventricularlly. 21 days after gavage, plus
maze test was performed to evaluate anxiety behavior in the rats. In the end, catalase and superoxide dismutase
enzyme's activity and malondialdehyde levels were measured in the cerebral cortex. Statistical analysis was performed
using one-way ANOVA followed by Tukey's test.

Results: The results showed that STZ increased anxiety-like behaviors (p=0.001), malondialdehyde (MDA) level
(p<0.017), and decreased catalase and superoxide dismutase activity in the Alzheimer group (p<0.001); while
treatment with sumac nano-phytosome reduced anxiety-like behaviors (p=0.002), increased catalase and superoxide
dismutase activity and decreased MDA level in cerebral cortex (p=0.003).

Conclusion: The results suggested that sumac nano-phytosome due to improving the bioavailability may reduce STZ-
induced anxiety-like behaviors and oxidative stress in rat model of AD.

Key words: Sumac nan-ophytosome, Anxiety-like behavior, Oxidative stress, Alzheimer, Rat
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