[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

_
ORIGIIAL ARTIGLE )

The Effectiveness of Endurance Training and Nano Curcumin
Consumption on Short-Term Memory in Mice with
Glioblastoma Multiforme Brain Tumor

Nahid Naghizadeh?,
Shahin Riyahi Malayeri,
Mehdi Roozbahani?,
Alireza Khademi?,
Hossein Shirvani®

L PhD Student in Exercise Physiology, Department of Exercise Physiology, Borujerd Branch, Islamic Azad University, Borujerd, Iran
2 Associate Professor, Department of Sport Sciences, East Tehran Branch, Islamic Azad University, Tehran, Iran
3 Assistant Professor, Department of Motor Behavior, Borujerd Branch, Islamic Azad University, Borujerd, Iran
4 Assistant Professor, Department of Sports Science, Jahrom University, Jahrom, Fars, Iran
5 Associate Professor, Sports Physiology Research Center, Lifestyle Research Institute, Bagiyatallah University of Medical
Sciences, Tehran, Iran

(Received August 8, 2023 ; Accepted October 7, 2023)

Abstract

Background & Purpose: Brain tumors are one of the deadliest malignancies that can directly
affect the brain, and are often accompanied by executive function and memory disorders. The aim of this
research was to investigate the effectiveness of endurance exercise and nano curcumin consumption on
short-term memory of rats with glioblastoma multiforme brain tumor.

Materials & Methods: In this experimental study, 35 healthy male Wistar rats were randomly
divided into seven groups of five including: the basic healthy control group, 4-week healthy control, basic
cancer control, 4-week cancer control, cancer + nano curcumin group, cancer + exercise, and cancer +
practice + nano curcumin. One week after the injection of cancer cells into the frontal cortex, the animals
entered the main exercise program on the treadmill (4 weeks, 18 m/min, and 3 days a week). In the end,
the rats were sacrificed, the data were collected, and the results were analyzed using one-way analysis of
variance and Tukey's post hoc statistical tests.

Results: The results showed that endurance exercise and nano curcumin consumption
significantly reduced the tumor volume in the cancer + exercise + nano curcumin group (P= 0.001), and
also caused a significant increase in short-term memory in the studied groups compared to the 4-week
cancer group (P= 0.001).

Conclusion: Probably, performing endurance exercises along with the use of nano curcumin can

improve short-term memory in rats with brain tumors, in addition to reducing tumor volume.

Key words: brain tumor, endurance training, nano curcumin supplement, short-term memory, glioblastoma
multiforme

J Mazandaran Univ Med Sci 2023; 33 (226): 28-40 (Persian).

Corresponding Author: Shahin Riyahi Malayeri - East Tehran Branch, Islamic Azad University, Tehran, Iran.
(E-mail: sh.riyahi@iauet.ac.ir)

28


mailto:sh.riyahi@iauet.ac.ir\)
http://jmums.mazums.ac.ir/article-1-19767-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

op—Hls (— S B}y ee—Lcoali b a_Las
(28-40) 1402 gw obT 226 sylaids  ©ow § (W 8)s

alasla y (1409555 gili Lo pmo g islaiwl (4 jai il
(520 Jgogi w llin sloyiigo Gan aligS
P} Lilgo slogiwlhgddS

lo:l)t;iis KW Y
2o >l ualis
3 . .
S e
# 50315 Lo pule
5 . .
Sl Hums
2 IuS>

S S 8 55 1) Ghe it bty L35 0 5 Bl on b ey 5eiiST S (5 he (sla g 7 1B 9 il
O 5 alial o e idw 51 e aalllae ol 1 o (sl ol e alibl 5 o ol glas Shas 5o Ml b Uil
Sy pp e Gl sl (G5 g5 4 Mie (Gla b g ke o ST bl e S, S 0

U505, ST Bslas by sl s 315 o 5 ol s hge 0 3D ¢ 25 adlllan (ol 3 sy 9 Slge
oS 25 S+ 0l 0y 5 tin h 0l J S et Ol J S catin b Il S el Il J 5570 8 ul
(Sl 25 53 G S ghos 3255 S| oy 4 S o n 555 5+ T FOW g 5 e +OL
(4xin 55 5555 ¢55528) BOMGIKG Ol jr 4 (e 587558 U oK 31587 imon 5 il s plonil L Ol g 0
(LB La i se OLL 55 s (azin 53 55,3 5 aids 2018 canind) 015 S5 655 p oo ed ol ab 5,05
38 T (S5 i 5 46k 6 ity o (65bT (5la0 g0 5T Sl oslinal L s 5 (65T mear ol

I3 e PalS el (ols (e D)o s S S S0 ey bl (a3 515 0L o 15 laaidly
Loy 8 55 Soa ol 8 aliblo Ll sime 2153 o i or (P2 0/001) i e 57587 5+ 0y + 0L o 03 5 55
(P=0/001) ;5 & wind ol jw oy 8 4 o anlllae 5, 40

Ll 5 n Yzl ¢ 587558 56 5 e ol ot 4y ol Sl o3 plonl sl aalllan (laasily bl szlisinn]

5k e s 8 4 e Sl g 55 Douke ol ST bl 35 Csl j g 5 e 1S 0 Dle

£ P Slo s g8 (Dokaols ST Bl ¢ pon 3875587 U ¢ el e S SRas g0 5 1S 34IS (5 09

dord
Ol Blays 5 (6 Sty 55 Sy slacs b Gl ol 5 8ldg odes JSCie S5 Ol
E-mail: sh.riyahi@iauet.ac.ir G Ol oy oDl T oBtils 101,65 =5 paMhe AL adlids :gdune ilge

Olptes s g oSl ST o83 03 g 1 domls ¢ (555 59058 03,5 (503 S5 P30 6 55> Gomiils 1
Ol 08 ¢ oDl 35T L1352 0,5 ol o505 p ke 03,8 oLkl 2

Olples 5 oDl 53T o813 3 2 5y Al ¢ (S 5505 8 4bslkel 3

Olale s ep o i o83 (55,55 pske 03 8 oozl 4

Ol 0l () il ady Sy pbe ol ¢ S5 oS atSinp s ¢ 505 5 5 Dk S m 5115 5
40211115 - s ys 5 1402/5/29 : S-St g sl A02/5/17 : 3y 8™

29 1402 T . 226 sylatd 0w g ¢ )9 ohjls Ay eole oGl alas


mailto:sh.riyahi@iauet.ac.ir
http://jmums.mazums.ac.ir/article-1-19767-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

)28 15603 13 02665105 36 § (LolETwl )83 (iisdy )il

Sl s 558 85 el Wil o lab
S5 Jolse b 055 plerbsn 5 IS0
3 Ladg, 5 bl 3 i slam I L g ol 5 55
I 5 62 635 4 e el 5y SIS
ol o okomn Bl 03 sm s ol U(11010) 5 55 abail
alsil > Sas 5 Ol (SG 55 5 5 ey ST6
O S a3 0550 (12) AsL o jaiie Lol ) sba
o Dslite glaabt e G T Sl o 555 2
Oeopet 5 Sb 0355 Hlge Ll 5 ann g5l
53 )les ;S 8 a3 bt s Shas 5 e Sl
S 5 S ) g esle e S5 S el oy
L O ks e o, Ol S A3l e 5
Ale sdaze Jlad G 5 ol 5 syl 5 (14) sl 0
S Ol ks s (S AT ol
3L e 53 OT Sl 51 a8 il o abibl oins 50
Glad S g adaz 1 Cadisen (SO5 5 5m sladnT 3
Sladaalg (Al Josl 5o ¢ (o 55y il g5 Ol
S cla 5T G T (glaed S b ¢ oLl
ot 5 ST ST gt 5 glié slaoks S
ol b jatie o 4CNS L L o owae OYM
355 S| BT 5 (Bl 31 eS8 (15) !
S 03,5 o G Y e s
daids )55 Oly e 0l 5 (LS| ol e
()L oo i) 5955 i pp 5 (smliom 620 JSE
3 8es 5 a5 SH S o505 ST S Slalllas S
(18A7)les S Al ()05 sad s 595 2 1, OT
S L5 S ol F 2020) o, s He leuly ol s
Sihe 305 Slp Fsm Oleyd &K Lilgor asS 5 S
s e rmen (195l p b (e slo gty oS
S 555 S L Ol & wsls ol @022) ol )es
(20) 8™ o3 1 6,85l 5 abable Vs bl 5 e
9505 Dl el 5 S Sudled s s DL Al 5o

231 e Dl Sl g la,y 556 Ol s 4 il g e
s (B221) a sl e tls Db s J 55 5 (5, E sl

Lo oty 0 oS 1 (g jae sl 3o 55 (1) ol il
5 S 8051, Gha s ) oty Ll o 5 LSl 8
il e (o $0) S lulie 5 adsl gl gy Joli
A s e 55 f5 A s S
(glioblastoma multiforme: GCBM)p = (A se Lo sy
BT G (D)3 e A6 IS 5L 51 ST
Gl Ol b Camd sl 0T 4 0L 53 (g5le 0]
slas Shes 53 IMastl b CLel &7 iy o 0le 16 550>
50,085 Gl (A3) el o jon aliil> 5 ol !
03,8 S ST ysl S5 a e ol >l slas Slas
0355 g 3 ghimn S 5 03 e bl 4 O
s Sl 5 LT b pslite plal o sl S
s b (g5 pab gl B s Jo o
i Jlm 5 L3l 5 Colial b Coline 45T ol alal
o jre 3 Slab o 53 e s 252y (5) il s
S dia LT3 s UM U a8 gd o g
Slalllae (B) sl of jon alablo 5 (5 5L S ai oo
(S S o5 oo o0 ol 5 Sl O
(AE Glag,ls jloslizal ¢ Jasws Ll 5 i 4 dis
Jelse dlaz Sl canigs (gl ks ol g 28T L Ol
s LAl LB 5 o ST dis age
(S5 et i e S I S L e
s alse 9y ol oo a8 Sl S e
ploml Sl ol il il S ababl e
0 s 3 Shae 50 b pbite S Sl a3 8
Sl a8l 1 or el 58 e a5 e a e
Sy Al e e Cdle Bi 5 Wl 5 0 (S
G=b S0l e jo Dl s ST 555500
e 33 ey kS 5 Kby 55 el 52
Ol Slalllan 545 o (6,8 5L 5 ababl 2l 53
CNS slag, B 50u 5,0 o Suo Sl 36 o3l
S sp )5 o g4 ( Central nervous system)
o oSl 5555 5 (L Wbl Sy e

P9 S Sosba (AAT)3 58 o 1o Hlars 3555 )

1402 oY 226 syladd «womw g G )93

ohsjle (i) eole olGihil alas 30


http://jmums.mazums.ac.ir/article-1-19767-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

pljlSam g aalj, 6 auml

SLa b e Ska o ST bl y (a5 S 5L 3 e

e s Sl IS (Gihe 5505 4 e

o9, 9 dl9e
305037 e b b o g5 ) ol Al
35 sl 0k plonit S 05 5L 050 5T
03 gdoe ((glatin Sk s 5 315 WMl § ol o 55
(O ) 01 5 galy szl 31,8 22321699 035
Oy L iz o&ils Sl s GBI 4 5 5l =
5 ,8) Oolis Sl S b sla i 53 a1 &) 50
w33 2242 s Loyl 5 55 5 (B S5 55 hge e
Colw 1212 Lt s Cow a3 55 by o § sl
S 205355 i usb) 5 plss, - (S
Sy do T 5 (Ol g ek )5yl glde L s
G sl dm . Cdls 3 bl e s 55 o157
033 bl Lo e ot T dauoes b (6,587 acia
idols o565, 8T 4 sl jsba s g5luiluas
Ol e 58" catind o J 257l ol J 55705 5
(oS08 Ft O cazin 4 0w 55 iy
Silsr p s+ Ol 05,5 5 S3lsm o 3+ Ol e
S Jl e 2l Sl 53 5 el e S5 S S+
b o shos el 51y sz &S5 (33) ik anlllae
anlllan b e S5 5 JoSa cla i ge Sl 25 5
&l 5 g ilweslaT (34) L2l ,LSSes s Vijayakurup
O s 5 a5 S 558 SOl s gLy, S
e Olsjen s $15LS a s ST, S b4y el
aids o e l8 e wUazind Sl 4 zelizl
Jodem ilbes azin s 4> 3 5 VO2 max %60-70

(30) i 5 5 1.,Ls

. rd . - - - . &
0138 Hls 9y o smelazal Jﬂdﬁ;jﬂ..le;mdg&

SAIS e (VOZMAX) s Sl e s il
win/353  jayais2d 4o, 60-70 aads/ 18 1 (aliza) (53l sn
win/js  ayaais30 4,5 60-70 s/ 18 2 o8 Sy
win/353  jayaaisd5 4o, 60-70 aads/ 18 3

w33 pyaiindd 43 60-70 G184

oS il el 53 (6 e SR LS (o Sl
Nuclear factor kappa-light-chain-enhancer ) NF-kB
3 s 5T gLl 18, (of activated B cells
db_\j_é\j‘_gj.x_:f}:.:ﬁ)au_mrLﬁ‘_;\.aMd_ljb
el Ol a3 (2524) sl «sismicroRNAs
S sy S sl ks s s sy S S
Peisanly dyls B8 Sl A5 5o
JA[SMJ;M)M.SJJAK)}A}:M)A:Jﬂ J"‘J‘
ol Cl anly) PalS pl o3 phon a5 e
Jf-“f 23 e St oLl lesls Cos sl
g5 SS ader ) ol o 5 A (8 5L s 5
I3 86 a1 Oleys 4 S glie 5 Sl <555 5T
23 s S Al esls Olis Oladsss (26) das o
Slad she 31 2l 53l Cel Olgm o s (U85 50
Fre 3 Sles 2 5g o g 5 ol S gt 3 Sy
S5 5 Sllas s e (YAY) 5 5 s
S b s Clab 4 ST el e i
e A5 0 OT Cle a5 das o 2153 |y aS s
O Sass & (298l e L 5 Sa)5
3 mae sk 5Ll G b 5l S e Sl L
.(30;29)::; abblo (6550 Lol godd Sy A,
Qb\_{oﬁ 9 u._wl.o.@.]a 9 (1400)0‘)\&«.& 9 u—’;‘f.“:
oS S5 U Ko U5 pan S5 5515 (1402)
QU;MB- :Hgl—;l;d.:‘jw@))jqwj
Slallles S>3 l_v .(32;‘“\):}_5 ‘_;j:f:l_: 9w
et S 085 JoSa 5 (o3355 Dl S 4 53 o kiplnl
G‘S'Uajw ‘_;L&GJ}A)TJJ L&QT.\.:.LA E) .\.I.AJ_,.» C)‘J.;SU 9
L S5 b 5 r eSS 5L JaS e
adls Sl aU;dé.éb-ﬂ LaoT ﬂ.xf,a & s
ny @Al;— aadlas ol rl:u‘ ‘_;L&ﬁ...a- ‘}Ja 2 Q.\.Jab
1 003,55 bl sl asstls oy pl omy 4

3 il Sl U e g cal S o

31 1402 T . 226 sylatd 0w g ¢ )9

ohjls Ay eole oGl alas


http://jmums.mazums.ac.ir/article-1-19767-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

)28 15603 13 02665105 36 § (LolETwl )83 (iisdy )il

Gt g sl ol (il e L 0/2 Sl
0 43310 Sdeay 5 s Ol gl (535 2 e ke 215
Chle b ity Ko 10 o 4 5 o 50 jhe 3 (T
58 sy (Leyles s 5a) 5 *10%ells/ 30ml
5T, g ho 3L Sy 0357 SL 5 Sl

(B35 byl oK lo3T w0 8L 3305 5

4. 3.3x10° cé,..
10|.1L</‘\ #
Oz; 2: 28

[\

A
S sl Jshe Gy 5 Comige p pad L oolad g

i &S5l S5 8 SU JoSa 558 5 g -
by S el ) b e 53 O A6 51 ey
ol et le 5,28 (Lo 8 3 aks oyl
&l azin )3 5950 iS5 S BU JaSa ¢ Jaddl g
0l (sLao s, S (51 - B0MG/Kg 553 L 55,28 ke
L oS08 S+ o s +0b s eSS 5L
508 ise m 05 el o sl 65 1 esbizal
058 58 35U oS g gl s S
VIV s 53 2 8ol dol gloma 53 (o 8 e 500)
D J501 55 en 5555 L s (ad en 50) s J>
oyl ol he 15 s bl Gl o [0 8
< (tripolyphosphate) TPP J slows 51 ez = Sjs
v.a,:d:ﬁc,&ulg.xmd,lmw..uéul ol
425530 Cuean aiss 53 45510/000 55 5 as 6s
O3S 085 3 ysama W35S S35 s 5k sl
ol a6l e S 558 S 51T Cnas
Ol sy (01 =) 01 ,g) L $U ST ES7 50 a8
2 6 A eslanal e CotST (Slaus s & gol
0 p 8 ke 80 Usams 4gs 5l o Sulg 03 Dl
(34) i o3l 0 035 5 kST 2 15

L Lo e e el el 05T 5l el 48
s G B 5 g el 5k Bl Gouy
Sl s bl ol b oL B fhe s
U 5 s o 05 Ol e 4 (L 3303 5 (50T
3,8 Blwaz 53-80, 50 5 55 SlasleT plawl Ol
G S5 ks (S sl e S
AT Sl b1 (Sods foally 203 ol
35 el 53T o8 ils o iils 3D aaS
A b 5 40 (IR.IAU.B.REC.14029)

lad sl 1 CB (slo 52Dl 58 (glad gl i8S
Roswell Park ) RPMI L s 5 ¢S ,3C6
LK) b 2300 mg/ml (Memorial Institute
(Ol ol (65l 3 1) s o g2 2l T2OMGIMI (S5 T
S ) o310 Sl S g e 2 30 82
o 4 e S8 L i 03l 2 (DT
A3 8 s 1L 55 2 0TPh 2 4 1000 s
(buffered saline Pho)PBS liws SKas 3L L s
do 53 0/025 EDTA- s 5 Jslons 5 (K ol  S5)
L Jsdons s (5l i 1053 IO FBS Lss U
355k Sl 4 i85 0 Sdeay 4 ids 3 551200
s S ol ad) oS5 ki (6l W sl
Gl ol s an § 15100000 cell/cm?
0l 5 805 s S 10 51 Joho ol 5 2l
O gl gon 3 s Sa 005 (pammm = 555 oy 0/4)
5 slad g doys s eslizal JLs oY 5 Ik
23 8 o 03 0 Slad sl Aoy Ol ey (D) 3 8

p3Y andllae 65,5 51 45 0L o glad s W1
ladsbu Sl bl oen o g Gy L fge 5
o3l Sl CB Lo g ol 5ulS o i enls oS
Al Lo L e 03,57 st S oy (36) 45
sz S bl L (20mglkg) o 52 5 5 @0mg/kg)
sl p s g 1S g deman (il 42U o
oyl eslizul L (SWaNSon's) ¢yl gu Jasdl ) st

CB b o slad b STL 5 sl oBns 5 O g0 5

1402 oY 226 syladd «womw g G )93

ohaiile b eole al5RSDL alas 32


http://jmums.mazums.ac.ir/article-1-19767-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

pljlSam g aalj, 6 auml

:J_wjsz_fpf‘_gl‘a_i:é:f)&fj:‘_gb\:aj«:
(35)(10)&.&@\}#) :ﬁ@;:‘ﬁjﬁlouﬂl{g.):;

ST ol 4 i -
S Col el 5 S0k ¢ i 5 T 2o 3 Laesls
LT B 3 ..\_1:; daslen colds <_;”TC..>_- slaosls
mglie gl s b & 15T (bT 05057 1 ozl
b s, S (W00 5051 iy 5 0383 ey S0lon 3Bkt
S 5 i O3 Sl slE 5y S 53
SPSS JIle s S mesls Jedos g4 525 (gl s os Lzl
s s sl eXCRl 51 1 g o &y 320 i

Al wjf S g3 ls e P<0/05 ¢& 4o 3T 3 s

L6 5 ads) 035 slme Ol ol 5 S0 ssle
D ol S bl S ey 5 0 5 e cla e
Ol Laoy ;S den 5 OT Codlastl 5 93T s 5 i
by Jdows 05051 ol (2 o jlos J ) ol 031
Sl 45 sls Ol jga 5 by Ol e (gl 48 b &S
Jsu>) (P=0/001) 5,15 3 5= 5 uajjf = Sd aa
S F1 S 5 i 05T ml bl 2 B ejles
D8 Ay Olpn (e S 58 Sl el
09,5 1Ll (P=/001) 555 Jls e g 5LeT i 50
5o 8 iy Ol e gy (alisal o3 S5 a5 8 5L
(4 o ez S YPZ0/05) 555 s gme HLT bii
Sslis g g aal S bl Jbos O e ST (slaasil
Sode ol S abidl (gl » Calten glrog 53 1) (g l3 gne
(3 o jles Jsda ) (P=0/001) ol 03 5" s

s 2 OS5 Do o S bl it 3 ge5T-
Ols L (Open Field) s -t & 5037 51O s I 5
lres ;8w (gl oo ol 87 il 5 s 5L
Ol &S5 55 Sl ok olizl dlstlte 3550 5 J 28
oo ablo-l (g e 5lw 45 X 40 ulide 4 (anr) 5L
2,8 oo plowl a LD i 4 gla ) 5 Lo
ol ais-Luw (gladnd o)l 95 b (gl aw abel aw )l Lo
s (S lmn 0 O s ol ot b aonr (ST
@\J&T‘_;‘J.:C,..J&)ﬁj‘&:ﬁﬁbj"yd‘):.:}i@
Cils ojlorl 4By oSG oot i e o lejTdas L
ali:.ﬂ:):‘_‘;yjaw..lfdffd\:\ijQ”;
Abosls ol 5 0 8 5 e L 5 4 S e
Cb s 9 O e ST gt Laes 53 @ls13T 42850 6
Slabaise (655 0 b y5 0l (6w OLaj 5 2S5
GF> (o S > 8 5 i85l mas b
Glaslid)y = e taladl S b s s gla ks,
Sl VL s (Jlams Gu)ss b ok Ls
S5 eslinal 3y 50 Soke ol S ababl 5 Shas L)l
(38) s 8
Oliabl S g atin 6K alitl o o S35 57
G OLes ooy el i go 53 Ol o Ll J g 1 580
Sl S0 e 3 05 ST (3 L a e anin
plasl azin p 53 jg) a5 win 4 Soaty o o3 a0l
Jsl i ¢ malial o a3 03 8 1345 Sojso ool
30rj:M¢mC}ﬂdej}))>@§>25Q.Lm.:
iz 80 Soas 4 psler wtin 5 i8530 p s anin caids
Vo2max¥B0-70 oo U 4ids , 218 co w59, s

el e el g e D1 S5 S0

oo (sl e las 31wl 5 (S0l 2 05l Jgur

R T T N S PLE L o+ 0k du;;j;j duoz:_;; r(“::;)j HZ_JL))S "~ s e
21448103 2021204701 231/40+8/17 214/8013/80 21/60+14/36 24360 £15/90 236120 5/80 FEESH
256/20+29/55 255660264167 251/80 +8/43 126680+ 9775 - 286/20+13/80 - 6055
1/667+0/57 2667+0/57 3/333+0/57 36670/57 - 03333 +0/57 - (oS ko) 305 o2
50120 +5/167 50/60 +4/219 5060 £5030 46120 +2/864 45020 +4/324 54603075 57/20 +5/805 O e Sote oS i O 3T
50140 +4/828 50000 £5/701 502051215 55/00 £4/00 50120 +3/493 3380£6/834 33/80 +5/070 sl
-0200+2/167 -0/60+2/408 -040£1949 8/803/701 50011224 -20/8043/701 - 23/40::21966 0057 U s oy OV

33 1402 T . 226 sylatd 0w g ¢ )9

ohjls Ay eole oGl alas


http://jmums.mazums.ac.ir/article-1-19767-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

)28 15603 13 02665105 36 § (LolETwl )83 (iisdy )il

QAADU;AJQBBJ)}A};V»LQJ;M‘J& w\{)ljwu}ajlyebb)mb‘j»

Sols raplow F . g il & bT ey Sl fpara
Dl e
il D38 bl DS e bl kil 88 e alasl> I35 e
0/001 0/001 *105/913 *16/50 786/781 6 4 4720/686 22/00 25 f om
71429 28 10 208/000 3/333 YT
34 14 4928/686 25/33 J5
(P<0/05)*

Sde ol S alail>

5 % ¥
0 [ ‘
Wzt obyw das £ ol g8 _,;,a[ﬂz,‘ | R o b,
5 1
cia o Gia PSRN gt

axdllan 35 gn (slaoy S 53 Sooke ol oS abidlo ol ks Lo lads Sl g
wind Ol JES 05 8 4 o ol one®

wind Ol J 58 05 8 4 S (5 5kima

GOl ey 8 a i ols e ¥

&_J“J+leﬂ=);4f¢..'.45ﬁ:6:u¥

.'.,

Ty ide o shin 4 0 hags

ob S aladlo a5 S 5L 3 e bl (o a3
Sl s 5l (55 5 pa g 4 S Gla e ke
313 OLES Godod slaedl s 23 5 plnil p 3 e
NS 5 5 oS 058 S e el o o8 win b S
J3eF 0355 dna s iy SalS Lol a5
3 0S5 555 SU izl oy a3 slaes S 53 sk
P 23 e S8 Sk il o e 05 8
Ay Co 3 Hsliae falS Sl tags @kj
I3 5 a8 5 S S+ el 03 8 )3 ss0 5 051
aw,p 53 550 G 1 ey Sodeols ST abible laline
SR ey 53 ol anllls gl s g a0y 8
L et 5 il oy i 035 53 Ol 035 )
S «39-43) 5 51 gnen 42338 Sladlas I (gl =k
Stn g Ay A palinad (a3 dad g S0

‘JCM‘OMQU‘MKQMU@AJ}SQU&JMM)

Ode DU;

Sl gragan S (el 55 55
oo ol S ol I35 g2
/001" 000" wind ol e J 55 aird e J 55
/001" 0/00L ™ izl o o3+ Ol g
/001" 0/00L ™ s S g+ Ol
0/001" 0072 S  Shr ol e Ol
000" 0/053 ozl oy 05+ Ol e aind ol J 55
/001" 0/056 s 5S b+ 0b
001" oot S S el g 5+ O e
1/000 0/064 eSS ol T A
1/000 oo S S el g 5+ O e
0/999 0/057 oS5 b gzl o e+ O e S8 0L e
(P<0/05) *

azind 4S5l 0L (S5 ind 50T ¢ s
e 35 0 S JoSa S 5 (el (o3
laos, S 55 e ol S abablo Sls ine ol 50l
05,5 5 o35 58S S0 s ¢ a +0lb
IS 05,8 s Camd a5 8 56 (05 0L o
=W e (P=0/001) ol ot (a2in 4) 0L e
S0 v 0g, 8 534S sls ot 0 pa3T ol
o5 al Olb 09,8 4 el s S S
ooy, S o Lol «(P=0/042) 5505 55 5 (o )l5 sne
(P>0/05) s oalie (gl sne sl alslita 3 50
(L osles s sai )Lt Jgur)

228wt ool
I9RP 0

3
I I I *
1 I
0 |
oo+ ol + olbyw * i+ by

aain F ol J S azin F gyl J 8

(sSo 420 ue) 39095 0 31l
~

- 1095 195 510 11098 1955
aolll o ygn glaog,s  CTEHY RSL

1402 9T . 226 sylatd 0w g ¢ )9

ohsjle (ib)y eole oGSl alas 34


http://jmums.mazums.ac.ir/article-1-19767-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

pljlSam g aalj, 6 auml

S s 3 b SINFKB ,, jIL s Oncomirs STAT3
S s oz I Calibes a3ply (65 e 5 S
Jsbw sl s cyclin D1, c-myc) Js
et Gl (g5wdla s «(Bcl-2, Bel-xL)
& n 5la) gy s (P21, P53) g0 5 K55S o
e SIS sla e 5 s 5 (DRY, DRS)
3 AKE INK ado 51 oLajls ooy o Jold oS
s b o8 sbe Jshw i) (il s AMPK
S EL LS s ol (01 151001
D s S e Al 93 a Sies g 5 ST S
Lol gl 4 as e o
S 3l DL ol e s s b
S 3 r S 08 S S ¢ el o i
il slnn il 1 el e oS oS g+ taliad
o ind Ol 28 05 5 amlin )3 ke ol
2 38 Slalllas ola wl L mls ol o L5
adaly )3 ax 5(52-54 31) b5y cped 56 Ll
Loadstle 93 ol sul S1 5 (35) e 8055 50 L
smuad Ddoe Oloe 5 ke o5 S dladl (555 (56) o
a8 (1402) 050 5 ilagh i L Js
595 Ol e 4 Ol 55 e by ol 53 457(32) 5 5
IR I PP PRI INE SR S
NI PR K.y ﬁTéuﬁ;qu,
(BT) b o 3 s |5 (S 5m sl Sha 03,5 (i
Ol 8l (sikbee (Sla a8 0 plonl Sl G
05 S sl S Sl 5 o s D)
O e caoam 31 ods syl sl Jlasl IS, 4 b
S e 055 38 (B e ol LT
bt Shee L& Sl ae oS 568555, 5
Vil g e 5 5555.(10) r LLS I o
5505 SlusSE Jie pladSpe a5 Lol
5 (brain-derived  neurotrophic  factor) BDNF
Ladgyss 3l 45 el (Nerve growth factors) NGF

3 ol B Ll ) 55 Anedly 5 00,5 L bblons

L adaly 55 ol addllas il 3 b 51aS e s
S0, 8 53 0l 0345 wnng 5 Ad) LS
oot 42508 Slalllao 1 (55l 5 L a8, 58 5L
G S e Sl el ol (4-4T)
SU JeSe ol 4 i el S Sl
lads e [ Sos sboos S 4 o 45" 35 eSS
S osg diy 53 2alS Ly, 65l gae ,30
rl T e SIS6 LS s ol bl s
e G er g anas 5 Ah) Gy ea L Al o
5508 rmed S5 5 (5535 Slalllas s
e S e Sl g5 > o> OLaLS (o an
ok plowi (glanlllan 0557l y ) 53 i pp
JoSo O3 e 87 ilosls 0Lt 505 Slalllas Lol ¢l
AU NS e (2505 e ol s A e s S sS
VEGF  soms ahar 31 (o185 5580 1 T
25" 5 (Vascular Endothelial Growth Factor)
Gt (Pt T (s St 3 5 el
53 eV 5 ol 3 0 93 1,55 050
laallan )3 oo (FAFA) 3 52 AaleST gla i 5e
LS 5 s gelinul o jad 2in 8 45 Ui sl 0L
LS S 5h 5 s e el el eSS
5T 63 0 Il 5 (Heat shock protein 72) HSP72
IS 05 S a4 Ci03 8 al Glaige 548 il 5o
L adaly 53 (80)3 55 o0 (25 & dllute 53 51 S o
SLaedlSe 0 S5 56 JoSa 5 (505 dlde 36
st L as” 28k 050 «5‘-‘“(};3&‘ ahox | (g3daze
IL-4 s gl sl S Izl (gl o 5o
Signal transducer and) STAT-6 , (Interleukin 4)
il § # 45 0 ls # as (activator of transcription 6
(20355 S pw s 5a 5 A5 5 Ay Hlge o o
a5 oliul o a3 azin B aS eus 558
5 ) LB Al L o 58750 oS
TNFo 5 IL-8 IL-10 IL-6 C}L"’ Sl s b
Lo ok hals (Tumor necrosis factor alpha)

35 1402 9L, 226 s)lath 0w g ¢ )9

ohjls Ay eole oGl alas


http://jmums.mazums.ac.ir/article-1-19767-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

)28 15603 13 02665105 36 § (LolETwl )83 (iisdy )il

$U JoSa ol s 4y galinad o o3 g 1ok
il sl w el p e e ea b e S, S
503 e 4S5 ) 53 Al (6 S e Lol
S W15 r e S5 5S S JaSn ol e 4 el
bl 5 (e spag L) 53 855 fge Sla s
L oo Sl Sl sss (il )8 56 e ol S
il 5 Qllizen 03 g2 g0 LAy 3 gdlmes 4 4 5
e SLA05 Ol <5395 0> fon (SB35 5 Jol e
o S Al s dmi 1 S5 S e 5 SisaT
Souke ol ST aladlo e S5 S 50 JoSa 5 ol
03 ol iy Dsd bl blsd 4 Lol s s
OT 510055 o Yzl calst e 55 2 0y T35 31550
oo b Gless SGSTL Sloys gy oSS Ol gen
o 1 Slays sbabia) S5 4 Sl oS st
e ol ekt g Sleys end by Sbos
bl 3 gy Lol & e Gladshe 11 55508

'”53% 3 ghop Sde ol S

S jSewlps
S35 61 S Wbl 5l 8 dlis oyl
ASTU s g ool 35T oS 53 geae B0
€ty 5 . sb oo IRIAU.B.REC.14029 o\
248 3l 3 plas Sl s Sl 5 el S e

Aoles o (.)A;\ L azils 6,8 ol SR

References

1. Shafiee G, Mousavian AH, Sheidaei A, Ebrahimi
M, Khatami F, Gohari K, et al. The 15-year
national trends of genital cancer incidence
among Iranian men and women; 2005-2020.
BMC Public Health 2023; 23(1): 495.

2. Miyai M, Iwama T, Hara A, Tomita H.
Exploring the Vital Link Between Glioma,
Neuron, and Neural Activity in the Context of
Invasion. Am J Pathol 2023; 193(6): 669-679.

5505 Sl 5 2l Fa) s el 6 dy S
pltdn 35 1) nS gt 4 el (gl IS
SLass 6oy 2 S L5 S o a5 1 6,500
Sl Jlaa Lol 5 b s 55 5 oSS
ey 5 bl Ol ki Sl b UL 2550
(58-60) sl 5L 5 il ariila |y (6 720 Sl g 50
Sl Joolse FalS L e oS58 e e
>3+ (BDNF) S5 55 5 Jole ol 531 5 (NF-«B)
S Jeale 93 nl 45733, 8 o enaSls 5 s 550
L lSe 51.(36) A5b o Al (63 5000 53 S0 Jol g2
35 40 Ol (oo ABBl 3 5o 55 (e 5SS (o]
53 0T 3 Clablone 5 (kS 52n 055 4 ks 5> Shas
b el 5 )5 b fodad IS o il
T 2 G 6 L laeaT 5 n Cllab s o
O il e U T )5 5 el 53 (i 5 s e
N B L Sl 87 Jul Ol i @ 0150
(s g Lo w58 Jrl o
s bl sloul 5 SLL I G A6 e Cens
Slay S mbw o SU L as gladshe 35 5
il 3 (BDNF) e Sladl s Gitio &S by 55, 5
<L) 5 (Cyclic adenosine monophosphate) CAMP
AT s s (S Slasply (sl e L

(85) 3,87 oLl Ghe 53 qmae Aiy g Sy, bl

3. Zhao S, Chi H, Yang Q, Chen S, Wu C, Lai
G, et al. Identification and validation of
neurotrophic factor-related gene signatures in
glioblastoma and Parkinson’s disease. Front
Immunol 2023; 14: 1090040.

4. Bergo E, Lombardi G, Pambuku A, Della
Puppa A, Bellu L, D’avella D, Zagonel V.
Cognitive rehabilitation in patients with

gliomas and other brain tumors: state of the

1402 9L, 226 sylatd 0w g cw )93

ohsjls (i) eole olGiils alas 36


http://jmums.mazums.ac.ir/article-1-19767-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

pljlSam g aalj, 6 auml

10.

11.

12.

13.

art. BioMed Res Int 2016; 2016: 3041824.

. Tomasino B, Guarracino I, lus T, Skrap M.

Continuous Real-Time Neuropsychological
Testing during Resection Phase in Left and
Right Prefrontal Brain Tumors. Curr Oncol
2023; 30(2): 2007-2020.

. Amidei C, Kushner DS. Clinical implications

of motor deficits related to brain tumors.
Neurooncol Pract 2015; 2(4): 179-184.

. Sutoo DE, Akiyama K. Regulation of brain

function by exercise. Neurobiology of Disease
2003; 13(2): 1-14.

. Berchtold NC, Chinn G, Chou M, Kesslak

JP, Cotman CW. Exercise primes a molecular
memory for brain-derived neurctrophic factor
protein induction in the rat hippocampus.
Neuroscience 2005; 133(3): 853-861.

. Amrolahi Z, Avandi SM, Khaledi N. The effect

of six weeks’ progressive resistance training
on hippocampus BDNF gene expression and
serum changes of TNF-a in diabetic wistar
rats. Journal of Sport and Exercise Physiology
2022; 15(28): 1-10 (Persian).
SeghatoleslamyA, Sheikh M, Naqdi N, Arab
Ameri E, Namur Asl N. The effect of short-
term activity on memory, learning and
movement activity of male rats. Journal of
Sports and Motor Development and Learning
2013; 5(1): 115-138 (Persian).

Sinaei M, Nazem F, Alaei H, Talebi A. The
role of aerobic exercise training patterns on
learning function and memory performance:
A review article. Feyz 2019; 23(5): 563-
577 (Persian).

Westerlind KC. Physical activity and cancer
prevention—mechanisms. Med Sci Sports
Exerc 2003; 35(11): 1834-1840.

Roy S, Yu Y, Padhye SB, Sarkar FH,
Majumdar AP. Difluorinated-curcumin (CDF)

restores PTEN expression in colon cancer

14.

15.

16.

17.

18.

19.

20.

21.

cells by down-regulating miR-21. PLoS One
2013; 8(7): e68543.

Sultana S, Munir N, Mahmood Z, Riaz M,
Akram M, Rebezov M, Kuderinova N. Molecular
targets for the management of cancer using
Curcuma longa Linn. phytoconstituents: A
Review. Biomed Pharmacother 2021; 135:
111078.

Panzarini E, Mariano S, Tacconi S, Carata E,
Tata AM, Dini L. Novel therapeutic delivery
of nanocurcumin in central nervous system
related disorders. Nanomaterials 2020; 11(1): 2.
Rashidy-Pour A, Bavarsad K, Miladi-Gorji
H, Seraj Z, Vafaei AA. Voluntary exercise
and estradiol reverse ovariectomy-induced
spatial learning and memory deficits and
reduction in hippocampal brain-derived
neurotrophic factor in rats. Pharmacol Biochem
Behav 2019; 187: 172819 (Persian).

Lin JK. Molecular targets of curcumin. Adv
Exp Med Biol 2007; 595: 227-243.
Varalakshmi Ch, Ali AM, Pardhasaradhi
BV, Srivastava RM, Singh S, Khar A.
Immunomodulatory effects of curcumin: In-
vivo. Int Immunopharmacol 2008; 8(5): 688-
700.

He Y, Wu C, Duan J, Miao J, Ren H, Liu J.
Anti-glioma effect with targeting therapy using
folate modified nano-micelles delivery curcumin.
J Biomed Nanotechnol 2020; 16(1): 1-13.
Alinaghipour A, Ashabi G, Riahi E, Soheili
M, Salami M, Nabavizadeh F. Effects of
nano-curcumin on noise stress-induced
hippocampus-dependent memory impairment:
behavioral and electrophysiological aspects.
Pharmacol Rep 2022; 74(3): 461-469 (Persian).
Toohey K, Chapman M, Rushby AM, Urban
K, Ingham G, Singh B. The effects of physical
exercise in the palliative care phase for people

with advanced cancer: a systematic review

37

1402 9L, 226 s)lath 0w g ¢ )9

ohjls Ay eole oGl alas


http://jmums.mazums.ac.ir/article-1-19767-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

)28 15603 13 02665105 36 § (LolETwl )83 (iisdy )il

22.

23.

24.

25.

26.

27.

28.

with meta-analysis. J Cancer Surviv 2023;
17(2): 399-415.

Garcia-Chico C, LoOpez-Ortiz S, Peifiin-
Grandes S, Pinto-Fraga J, Valenzuela PL,
Emanuele E, et al. Physical exercise and the
hallmarks of breast cancer: A narrative
review. Cancers 2023; 15(1):324.

Zhang YB, zZhong XM, Han N, Tang H,
Wang SY, Lin WX. Effectiveness of exercise
interventions in the management of cancer-
related fatigue: a systematic review of
systematic reviews. Support Care Cancer
2023; 31(3):153.

Kordi MR. The effects of aerobic training on
Nf-kB, Lin28B and let-7a microRNA
expressions and levels of tumor tissue IL-6 in
mice with breast cancer. Sport Physiology
2015; 7(27): 119-134 (Persian).

Ahmadabadi F, Saghebjoo M. The role of
moderate and high-intensity exercise training
in prevention and treatment of breast cancer:
A systematic review. Journal of Applied
Health Studies in Sport Physiology 2022;
9(2): 149-172 (Persian).

Bamri Z, Marafeddin E, Kazemi AR. The
effect of an exercise course in water on the
level of serum STAT3 in women with breast
cancer. 3 international Confarance on New
Research in Sport Scince and physical
Education 2017: 1-11 (Persian).

Erickson KI, Voss MW, Prakash RS, Basak
C, Szabo A, Chaddock L, et al. Exercise
training increases size of hippocampus and
improves memory. Proc Natl Acad Sci 2011;
108(7): 3017-3022.

Biedermann SV, Fuss J, Steinle J, Auer MK,
Dormann C, Falfan-Melgoza C, et al. The
hippocampus and exercise: histological
correlates of MR-detected volume changes.
Brain Struct Funct 2016; 221(3): 1353-1363.

29.

30.

3L

32.

33.

34.

Voss MW, Vivar C, Kramer AF, Van Praag
H. Bridging animal and human models of
exercise-induced brain plasticity. Trends
Cogn Sci 2013 17(10): 525-544.

Damirchi A, Rezaeeshirazi R, Ghorbani S.
Effects of Physical and Mental trainings on
Short-Term  Memory and Information
Processing Speed in Elderly Men with Mild
Cognitive Impairment. Journal of Physiology
of Movement & Health. Spring 2022; 2(1):
1-15 (Persian).

Damirchi A, Rezaeeshirazi R, Ghorbani S.
Effects of Physical and Mental trainings on
Short-Term  Memory and Information
Processing Speed in Elderly Men with Mild
Cognitive Impairment. Journal of Physiology
of Movement & Health. Spring 2022; 2(1):
1-15 (Persian).

Tahmasabi R, Raisi A, Taati M, Afshar Garhami
S. The effect of curcumin nanoparticles on
learning and spatial memory after ketamine
anesthesia in rats. 3RPinternational conference
on new technologies in science, Amol,
https://civilica.com. (Persian).

Pourjafarian J, Kazemzadeh Y, Arshadi S,
Mohammadnejadpanah Kandi M, Banaei Far
A. The Effect of Endurance Training with
Nano-Curcumin Supplementation on p53-
p21 Axis and TERF2 Gene Expression in
Muscle Tissue of Male Wistar Rats: An
Experimental Study. Journal of Rafsanjan
University of Medical Sciences 2023; 21(11):
1103-1114 (Persian).

Vijayakurup V, Thulasidasan AT, Shankar G
M,Retnakumari AP, Nandan CD, Somaraj J,
et al. Chitosan encapsulation enhances the
bicavailability and tissue retention of curcumin
and improves its efficacy in preventing B [a]
P-induced lung carcinogenesis. Cancer Prev
Res 2019; 12(4): 225-236.

1402 9T . 226 sylatd 0w g ¢ )9

ohsjle i)y eole oGSl alas 38


https://civilica.com.
http://jmums.mazums.ac.ir/article-1-19767-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

pljlSam g aalj, 6 auml

35.

36.

37.

38.

39.

40.

41.

Al-Jarrah M, Matalka I, Al Aseri H, Mohtaseb
A, Smirnova IV, Novikova L, Stehno-Bittel
L, AlKhateeb A. Exercise training prevents
endometrial hyperplasia and biomarkers for
endometrial cancer in rat model of type 1
diabetes. J Clin Med Res 2010; 2(5): 207-214.
Zanotto-Filho A, Braganhol E, Edelweiss
MI, Behr GA, Zanin R, Schroder R, et al.
The curry spice curcumin selectively inhibits
cancer cells growth in vitro and in preclinical
model of glioblastoma. J Nutr Biochem 2012;
23(6): 591-601.

Swanson LW. Brain maps 4.0—Structure of
the rat brain: An open access atlas with
global nervous system nomenclature ontology
and flatmaps. J Comp Neurol 2018; 526(6):
935-943.

Gould TD, Dao DT, Kovacsics CE. The
open field test. Mood and anxiety related
phenotypes in mice: Characterization using
behavioral tests. Springer Nature 2009; 1-20.
Betof AS, Lascola CD, Weitzel D, Landon C,
Scarbrough PM, Devi GR, et al. Modulation
of murine breast tumor vascularity, hypoxia
and chemotherapeutic response by exercise. J
Natl Cancer Inst 2015; 107(5): djv040.
Delphan M, Agha Alinejad H, Delfan M,
Dehghan S. Intratumoral effects of continuous
endurance training and high intensity interval
training on genes expression of miR-21 and
bcl-2 in breast cancer bearing female mice.
Iranian Journal of Breast Diseases 2017;
10(2): 49-57 (Persian).

Mirakhori Z, Kordi MR, Alizadeh S,
Anoosheh L, Amani Shalamzari S, et al. The
Effect of Aerobic Training on Plasma
Estradiol and mir- 206 and ERa Expression
in mice with BreastCancer. Iranian Journal of
Breast Diseases 2015; 7(4): 23-32 (Persian).

42.

43.

44,

45.

46.

47.

48.

Hagar A, Wang Z, Koyama S, Serrano JA,
Melo L, Vargas S, et al. Endurance training
slows breast tumor growth in mice by
suppressing Treg cells recruitment to tumors.
BMC Cancer 2019; 536.

Tondro G, Rajabzade G, Mohammadi A, Moradi
H, Sahab Negah S. Anti-inflammatory effects
of nano-curcumin on a glioblastoma cell line.
The Neuroscience Journal of Shefaye Khatam
2022; 10(3): 48-56 (Persian).

Majumdar AP. Preclinical animal tumor
models to study prevention of colon cancer
recurrence by curcumin. Animal Models in
Cancer Drug Discovery. Elsevier 2019; 2:
93-307.

You Z, Li B, Xu J, Chen L, Ye H. Curcumin
suppress the growth of hepatocellular
carcinomavia down-regulating SREBFL.
Oncol Res 2018.

Rutz J, Maxeiner S, Juengel E, Bernd A,
Kippenberger S, Zoéller N, et al. Growth and
Proliferation of Renal Cell Carcinoma Cells
Is Blocked by Low Curcumin Concentrations
Combined with Visible Light Irradiation. Int
J Mol Sci 2019; 20(6): 1464.

Sadeghian S, Kazemzadeh Y,
Mohammadnejadpanah Kandi Y, Mirzayan
Shanjani S, Sedaghati S. The effect of aerobic
exercise with curcumin consumption on
tissue apoptosis indices in the liver tissue of
rats induced by breast cancer in the
doxorubicin treatment phase: An experimental
study. Journal of Rafsanjan University of
Medical Sciences 2022; 21(4): 433-448 (Persian).
DelfanM, Rasekh Nejad Z, Delphan M.
Synergistic Effect of Endurance Training
Combined with Curcumin on Intratumoral
Expression of Interleukin-4 (114) and Stat-6

in Female Mice with Breast Cancer. Iranian

39

1402 9L, 226 s)lath 0w g ¢ )9

ohjls Ay eole oGl alas


http://jmums.mazums.ac.ir/article-1-19767-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

)28 15603 13 02665105 36 § (LolETwl )83 (iisdy )il

49.

50.

5L

52.

53.

Quarterly Journal of Breast Disease 2020;
13(3): 52-61 (Persian).

Kouchaki Langroudi F, Peeri M, Azarbayjani
MA, Delfan M. The Effect of Endurance
Training Along with Curcumin on VEGF-A
Level and VEGFR Gene Expression in Cancer
Tissue of Female Mice with Breast Cancer.
Iranian Journal of Breast Diseases 2020;
13(2): 59-68 (Persian).

Memar Moghadam M. Effects of lead
acetate, endurance training and curcumin
supplementation on heat shock protein
levels in liver tissue. Iranian Journal of
Endocrinology and Metabolism 2011; 13(1):
74-81 (Persian).

Kazemi A, Agha-Alinejad H, Alizadeh
S, Shahbazi S, Amani-Shalamzari S. The
Effect of Endurance Training on MiR-155
Expression, STAT3 Gene Expression, and
Interleukin 6 Protein in Mice with Breast
Cancer. Journal of Kerman University of
Medical Sciences 2014; 21(1): 42-52 (Persian).
Ottoboni G, Ceciliani A, Tessari A. The
effect of structured exercise on short-term
memory subsystems: New insight on training
activities. Int J Environ Res Public Health
2021; 18(14): 7545.

Osali A, Mostafavi H. The effect of six
months aerobic exercise with moderate intensity
on BDNF, IL-6, and short-term memory in
50-65 years old women with syndrome
metabolic. Yafte 2017; 19(4): 88-101 (Persian).

54.

55.

56.

57.

58.

59.

60.

Abbasi M, Kordi M, Daryanoosh F. The
effect of eight weeks of high-intensity
interval swimming training on the expression
of PGC-1a and IL-6 proteins and memory
function in brain hippocampus in rats with
non-alcoholic steatohepatitis induced by high
fat diet. Journal of Applied Health Studies in
Sport Physiology 2023. 1-14 (Persian).

Amiri S, Jafari-Sabet M, Hoormand M. The
role of curcumin in ameliorating learning and
memory disorders. Razi J Med Sci 2021;
28(9): 118-134 (Persian).

Osali A. Effect of six-week aerobic exercise
and consumption of nanocurcumin on TNF-a
and memory in 60-65 years old women with
metabolic syndrome. Koomesh 2018; 20(3):
503-509 (Persian).

Bherer L, Erickson KI, Liu-Ambrose T. A
review of the effects of physical activity and
exercise on cognitive and brain functions in
older adults. J Aging Res 2013; 2013: 657508.
Nautiyal J, Kanwar SS, Yu Y, Majumdar AP.
Combination of dasatinib and curcumin
eliminates chemo-resistant colon cancer cells.
J Mol Signal 2011; 6(1): 7.

Short MA, Banks S. The functional impact of
sleep deprivation, sleep restriction, and sleep
fragmentation in sleep deprivation and
disease. New York: Springer 2014; 13-26.
Kulkarni SK, Dhir Ashish, Akula Kiran Kumar.
Potentials of Curcumin as an Antidepressant.
Sci World J 2009; 9: 1233-1241.

1402 LT . 226 s)ladd «womw g G 8)9s

ohsile b}y eole slEiSD alas 40


http://jmums.mazums.ac.ir/article-1-19767-en.html
http://www.tcpdf.org

