JAHSSP

http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2022.27654.1439

Journal of Applied Health Studies in Sport Physiology

Spring/Summer 2022
Volume 9, Number 1
72-82

Original Article

Open Access

The effect of 8 weeks of circuit training on serum levels of nerve growth factor
(NGF) and physical fitness factors in elderly women

Javad Vakilil, Vahid Sari-Sarraf?, Fatemeh Baharavar®”*

Receive 2022 March 03; Accepted 2022 April 30

Abstract

Aim: Nerve cell growth factors such as nerve growth factor (NGF) cause neuronal
plasticity and survival in the brain. The survival of neurons can delay the effects of
aging .Improving physical fitness factors can increase the risk of falling down and
the treatment cost. The purpose of this study was to evaluate the effect of 8 weeks of
circuit training on serum levels of NGF and physical fitness factors in elderly
females. Method: This present study was a quasi-experimental research design with
pre-test and post-test, among 23 elderly women (age: 64.84+3.2 years, weight:
72.71+7.45 kg and height: 157.09+£3.61cm) that were divided into training (n=12)
and control (n=11) groups. The training group performed selected circuit training,
including 12 aerobic and resistance exercise for the lower and upper torso and central
muscles of the body for three sessions per week with an intensity of 40 to 60% of
1RM for an hour and 8 weeks. Physical fitness factors has been measured and fasting
blood sampling were taken 48 hours before the after the training protocol. Nerve
growth factor was assessed by ELISA method. Shapiro-wilk test was used for normal
data distribution, analysis of variance (ANOVA) 2 x 2 and independent t-test were
used at a significance level of o <0.05 in data analysis. Result: Inter-group
comparison of the results showed that eight weeks of circular training significantly
increased NGF level (p>0.001) as well as improved cardiovascular endurance (p =
0.004), muscle endurance (p>0.001), performance ( P = 0.009) and physical
reduction (p = 0.005).. Conclusion: Regular circuit training could improve the
physical fitness factors and also delay the neurological index in elderly women.
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Extended abstract

Background: Nowadays, elderly population is risen in the world (1). Aging are related with significant reduction in
muscle mass, bone density and brain tissue (2), defects in balance, number of falls (3), cardiovascular endurance
disorder (4), muscular endurance and body composition (5) and lead to decrease in VO2max after the third decade by
1% per year (6). As a result, it reduces physical fitness. It causes many diseases and costs a lot of money annually to
treat these diseases (7). Neurotrophic factors expressed in skeletal muscle, including nerve growth factor (NGF) are
essential for plasticity and viability of neurons as well as muscle fiber stimulation for regeneration in the elderly (11).
Apoptosis of neurons leads to a decrease in number and size of muscle fibers. As a result, muscle function is impaired,
which also reduces muscle strength and endurance (10) that increasing NGF can prevent all of this. On the other hand,
reducing physical fitness in the elderly increases the risk of falling and consequently imposes additional costs. Exercise
training can delay the side effects of aging and improve physical fitness (28). Then, the purpose of this study was to
evaluate the effect of 8 weeks of circuit training on serum levels of NGF and physical fitness in elderly females.

Method: This study was a semi-experimental research design with pre-test and post-test, among 23 elderly women
(age: 64.84+3.2 years, weight: 72.71+£7.45 kg and height: 157.09+3.61cm) that were divided into training (n=12) and
control (n=11) groups. The training group performed selected circuit training, including 12 aerobic and resistance
exercises for the lower and upper extremity and central muscles of body for three sessions per week with an intensity of
40 to 60% of 1 repetition maximum (1LRM) for an hour during 8 weeks. Physical fitness (balance, muscular endurance,
cardiovascular endurance and body composition) have been measured and fasting blood sampling were taken 48 hours
before and after the training protocol. Aerobic performance was determined by measuring the time of selected 250-
meter pathway. Stork test was used to measure balance and 2 minutes of jogging was used for muscular endurance and
body mass index (BMI) was used to measure body composition. NGF was assessed by ELISA method. Shapiro-wilk
test was used for normality of data distribution, analysis of variance (ANOVA) 2 x 2 and independent t-test were used
at a significance level of a <0.05 in data analysis.

Result: The results showed that there was a significant difference between NGF in control and training groups with
higher level in training group (P<0.001). Also, in physical fitness indicators, the results showed a significant difference.
And this difference was significant in cardiovascular endurance (p=0.004), muscle endurance (p<0.001), balance
(p=0.009) and body composition (p=0.005), and improvement was reported in training group (tablel).

Table 1: Subjects Specifications

training (n=12) control (n=11) Significant level of
Variable Pre-test Post-test Pre-test Post-test independent T
Age (year) 65.6+3.30 - 64.5+3.21 - -
High (cm) 157.443.1 - 156.6+4.1 - -
Weight (kg) 75.847.8 75.247.9 69.245.4 69.4+5.4 -
NGF (pg/ml) 44.54+6.28 58.0245.72 42.06+4.20 41.64+4.40 0.000*
body 0.005*
composition 30.55+2.50 30.28+2.50 28.22+2.03 28.27+2.03
(kg/m?)
muscle
physical endurance 72.25+6.82 76.42+7.96 69.55+7.50 69.82+7.85 0.000*
fitness (number of
step)
Balance (s) 13.14+2.78 14.75+3.00 15.65+2.73 15.85+3.12 0.009*
Aerobic
performance | 208.75+12.74 | 197.25+11.88 | 199.54+23.95 | 202.63+24.78 0.004*
()

Discussion: The results showed that after 8 weeks of circuit training, serum NGF level increased significantly.
Expression of NGF receptors is controlled by growth hormone (GH) (25). GH has the ability to speed up axon
regeneration as well as maintain muscles that are damaged by nerve damage. This hormone is released from the
pituitary gland in response to growth hormone-releasing stimulants from the hypothalamus. GH performs its action
primarily by stimulating the synthesis of insulin growth factor (IGF-1) from the liver and peripheral tissues. Also, GH
increases NGF receptors and thus affects the improvement of aging complications (27). Other findings of this study
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include increased physical fitness (balance, body composition, aerobic performance and muscular endurance) in elderly
female who have done 8 weeks of circular training. One of the possible reasons for improving balance is increased
exercise-induced neural adaptation (32). Exercise training significantly increases oxidative enzymes in mitochondria.
This increase creates conditions for active tissues to use larger amounts of oxygen and needed substrates (34). Aerobic
exercises also increase the heart size and diastolic end volume, which increases aerobic performance. Blood volume
also increases, which ultimately increases oxygen supply to the active muscles, resulting in increased aerobic
performance and muscular endurance (35).

Conclusion: This interventional study of circuit training in elderly people showed positive effects on blood function
and NGF levels. The results of this study showed that circular exercises can improve blood NGF levels, which can
ultimately delay the side effects of aging and also delay the neurological index in elderly women. By improving
physical fitness, the elderly can enjoy of life more than before.

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



http://jahssp.azaruniv.ac.ir/
https://dx.doi.org/10.22049/jahssp.2022.27654.1439

JAH SS P http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2022.27654.1439
O¥339 G398 92 318 98 (G (80 p )yl Olliae

¢ U9l oslod i Jlo
AY-YY Sl 96+ 1 Sl § sle

Open Access 9 dlo

g;"L"T Jolas 9 (NGF) wac oy Jole ooy gl o (slo gl Ly yoi asan A ),,_,i_,
Wb b3 (Slowsr
T g9l Sl abls Tl o (gl sy o Sy Sl
VENVN e iy &6 VEe o/ VY/NY 2l o )b

84S

Gl g cpdy JS5 (NGF) ae a3 ble Jod ) (onas sladgbo s3) Jolse 182
5 i b |y sriadle (oo Sy gy sl 29de cage sia 3 ], laggyg
e a9 el (50,58 (o) ks Wl Glawa (Sl Jelse gy (izzen
lols Sl yes atin A Sl gy pols (imghy Baa culply s Sy oy (sl (hoos
€9 3l GBS ol i owld (g g el (U5 Slawer (oLl Jelge 3 NGF zglaws
SYINE £ ¥IY ) el 035 VY o1 )3 48 390 cysesl g 5 0903] e ok b g (02028 e
5 (535 YY) Cpe3 09,5 93 53 (sie (5l VOV/+A £ Y/EY 16 g p,Sohs VYIVY £ VI¥D 59 o
cllae (cly (gilon g toglio €8 VY Jols et (glopls Sliyyed 5 <80 (145VY) S8
LSS SO aon £ B Cus b odtan o dwls aw 1y o0 350 ollae 5 a5 ULl b
YA 35 095 9 Sloms (Sobl Jolae sl pbwl dian A (b o cels & Gne 4 aiui
Pl 3l i g0 GEOR XL 1501 g, &) e 1) ol 503 spslees 5 o) (8L) JSSgn 5l 2w 5 U8 celo
oalitio WA JANSSPZaIUNIVACH. ol 151 aail 51 5 baosls g5 (st (onbs (slp Shigspals (ygoil 51 Wosly Juloss )3 0 (g S0l
W5l mgS e Aelie (AL 5 oozl P /oD gl sine a3 JEiws g 5 YXY

U; b33 65}j}iﬂ Sl K (pg'/"\) NGF C?]aw )]JL;M u,u.:‘).‘)l u.CL: dlb).:‘.) ULAJ)QJ Lod Cuid b ul.m.: w@a)i

Gy oISl 53,5 S5 Pl ¢ (PSe/e0y) Slas colitol (p=+/++F)  Bgpem B coolitul dep wizmen

ol e oK (i plaie (sloply ©lyyod 16 Sl D9l e (P=2/400) G S5 2l 5 (P=+/-4)
05 (sEis 3Pz b X wras p2)lge b el onten sy g 1y il Slews (LT else Ll e
Sy oISl (2555 S3Pnd D5 (s hells

Ol s oKl (S ’
sl ¢ Slowa ( Solol « NGFglopls il yoi :LS"‘.'.JS dl‘“;'s

D509 Sinsd wb)l eld) g Y
1 gns 0 55) 33y oIS (3 )87
baharavar@gmail.com

Mol 6 Slews (Solol Jolge s NGF o 1 (glopls ool o3 azan A 256"l sl debls «Blyo (o)l g ¢ LSy Sl gl 095
AY=IY V) QNN L 550 (s59da iud pd Lo ydS (63,18 Cldllae

HLulydl Sae ad oSl 2 puili g jlotol Ccalio

FOY-YPVS 1 Suwig oS gLl

B3l s o pand EoF

DOI: 10.22049/JAHSSP.2022.27654.1439
DOR: 20.1001.1.26766507.1401.9.1.7.8

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://dx.doi.org/10.22049/jahssp.2022.27654.1439
https://dx.doi.org/10.22049/jahssp.2022.27654.1439
https://dorl.net/dor/20.1001.1.26766507.1401.9.1.7.8

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2022.27654.1439

Yy o
sl )3 (Slgld slagsslen 9 CUSiie o el 395l
cdled o Sy o0 ioli 8l gy aS Sl yed e 51 L(Ve) 20 0
ABl e (gloynld Gl ped i 0 duogs (shiallw 050 D SN

s ylozon 48 255 o UL S ped 4 gloply il yod

ke s (slaog)S (sl o] syl Kl 11 5 a5l e o050
b dads S5 50 Wlg 08 398 0 el Gl pai (pl bl oo ool )8
i 5o 5l iy Gl S &S 1S IS Sllie 0,5 Ve b A
45 Conl gl Sloyed 95 nl ile g Ch g s M sk
Slhoae 09,5 50 3005 la)l S5 g il o5 Cugh Nx Jols
Sgy LCugs o 65 oligS s Tyl (Slagls L & 3980

(VF) 3,53 o0
Jelse 9 NGF g (5559 Collid 15b ahsof )3 o Sliios
Oldllas (B oy j0 w0l i 1y Jelaie il il odgy Slaws (Solol
P s phe )03 (B g (10) (oB)yg Cullid Sl e Rl
plodl Glagdos > pizead (YVF) Cusl osds ()3)l55 NGFzolaw
23 Sy dguke b (toglie iy yed 4y i (lom Dl ped 00
AU (VOA) phlSan 5605 & (1Y) 252 olyad (g 15, Jole
2 [y BDNF 5 NGF oy 3l 2 (5lg bas (S 5 (05
5 pie 5l (Sb gl & 2658 )2 MS @ Uee oo 595
LSat g gwotio (VA) 5: BDNFg NGF o ylie o sixe
= S gy tin A b oy 4 RS 3 35 (V4)0)
o Lo () 127 Syl g (omas 8) Jale olowll clale
553t NGF sl s sixo yusis pie jI Sl gulis 45 sl MS
o ST Ll 30 0laios s b 1 09)
5 Cowgd Ol (i ) Jlte ol g a8l 5 el
Skl Jdlse o il 5 LS5 85 (o 42 (Y90) (500
gy liy o a8 2228l ,lelsl logl (18) aizslsy aialles Slawss
do by el Alyi o dtan )0 dwds Vg an A i 4 il
08) 3925 Jw $+ Ul aialls 313 3 lamr 52kl Jlge
1y gl asby S sl (V9 ) LSen g sy
A8l (S5 Gl 9 S5 o 5by9 Callad i) o0l ) el
B 59y o3l 4S5 WS (IS Budd (pl )3 008 (cwy p Mhells
el joy 0 dado Ve wSlis g dsan VW Ode & g dlan 40 o,
Sl Jalge amess (5 g a8 caaliinl (sla yas s dgupo
aolol asan YY U 1y cpped opl a8 Sloj Lol wis yliiadls Slowus
sanlie el Slewa (Solel Jolse 13 (gl gxe yialjél 230l
=diyg wldlis e ;0 lLaBls sdalie b cplply (V+) i
I8 opn 2p90 Iome sk 4 (3lsn g (steglie aSu] g 00d plocl
9> A Seglde 5 Silgn (oS Ol el dns Lol Ml S
S ) S plgs 4 g loply Sl el g Al e pateie
a2l 3l csl Al Uil diyin o 5 Sy
o9 4o slopls Sy yes Loguas y3 a8 bl 5l g 348 caialle
39r el dnele cpl oglle g s b (pimghy (el )

Copyright ©The authors

e Slopld Ol ad atin cuiin 43U

dodds
l_g u‘.\a.o.]Lw 9 Col UMJI)_‘BI L=E)) ULQ? Lol [usve 0)5)A|
sl el (V) WS oo 8 oy 5 S (Sl S low:
& ollas (godg > pSadde LialS L a8 Cunl 0uiS (B
(1) 295 e Ol ( J5 53 pall V) jae 8L g ol
5 i Cuolawl wyad (F) Bgye— N8 coolital o JUisl
pow ad | dm VO2MaX ials & g 039 Lagye (0) (S Sy
el doui 3 d S (F) dgu 0 yoio Sl )3 doyd S (500
A dlaly slagylaw 51008 o (Slowe ‘_jslni Jelgs Lials
355 0Ll (s glasylont 5 OgiS il ol 4 e o
3 Safdgid sadlie sg) 5L b el rizean (V)
lae Coliiwl 5 b oS 5 ¢ o= 8 5 Slos ¢ Joles Jod
o AUl (Fd) 255 laiallw 3, Sloe jalS cely Slg5 0
D900 4 s lon ol 0 Wae diedlo o5 oloy> (sl (3L
el (o (slacs o 8y Sl yad plsl b (s 4SO b
3y 8l (So5edgud slaadlze (V) calul 13 b 4 Cpae 33l 3 1,
Caoldiwwl o Sloseiuwl 0395 ¢ llae 0395 ¢ auiis (8 3,Slos Wil
P S lam ya pae BV dgs  Jol g llae
OhalS o 5 sel ol &8 b oo talS Jlo £ (UL o
338 Glowar (ST Jelge 5 05059) slaclled slial (bl 305
dgre el oo oo b (e g (5538 Sl ped g 00 Molls
5 Slode cualiwl ¢ gy B Cooliiul «ipud (A) 33,5 Lyl
Oy el 31,31 Slecus (Sobel oS sz olaadlge 5 Jolss
0395 aalS Ly (l31 (V) dim o )3 (23] 390 355 sk
)‘ 9 )HL;o L;».J}{)L.w .)L?UI L./&Lv 9 Ca D‘).odb L.A)J.B 9 ‘ju@&
as byl 5 09)95 J (e BB Gliee ool s 1 (85b
Sidgyigre Jolos wuwl oad sdalie Lol )l j» (sllas
LS‘)’. (\NGF) s My J,aLc ales 3 U‘.‘l&ul dlae ;3 ol UL.:
P2 il b Gllas bS5 5 mas Jsle aile 0
099 L g 45y gl Jele S lgis 4 VW Lo 0 Tgd)
e 18y Jolse ) 5148 (1)) CBS 5 e 3500
l) (s Lg‘.mJﬂ._w )9_.\:911 NGF (\‘) J._.wa;o R deL.w
siasl (VW=1Y) 295 o g8 (sl el 5 (VNIY) 03,8 o8 oo
b e Slae U ojlul 5 sl Lials @ e wae sla Jolw
cely j5 068 ol oyl aS 30 0 Jiro Slias 5, Sles dis )
Ol ples L INGF a$ 545 0 sllae coliiul g <y8 jialS
e 539250 s NGF ol sialls )3 3> e alaly Jolge
3 JWs) cely o Lials a8 w8 o Iy ialS aee BB ol
el NGF2guaS g o0 (9)l55 i jd SUSiie 5 015 S
4 90 giell 3 (mas sl sl 5 43, )5 JWST o

\ Nerve growth factor
y Levi Montalcini R

Publisher: Azarbaijan Shahid Madani University


https://dx.doi.org/10.22049/jahssp.2022.27654.1439
file:///D:/مجله/شماره%201401/6.%20Azizi%20et%20al.docx%23_ENREF_1

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2022.27654.1439

YA O AV=YY (V) R VF e L5550 (S5elar 38 )3 (ot yais (63,8 lalllas () 4 LSy

e colizal ol 5l 539 Syl o5 Slows LS3b] Lalge
dn el FA 503 odotin S0 cuSp g (Boyem ol Cuolital
Sl Jelge 285 plonl saoe (55 8 (e dude (3T )
o3l Iazme uped dwls 93] 5l dw cebo FA G5 lews
Fooous L) Gloph Ol el Gyas a4 oped JSSgp b (55
Hgduds ¥ Jol azan V) dian > dwls YL Y oS 0y (Ao £+ 1

48> Vo bl ped gopd 0b pbol (duds aw A LY amn
hdS Ol g9y oy did> VY ol (35 )5 Ol jel
b adie plnl (pid e O w5 o ol Cllas
Vo 3e el e m sloml 3 29y Ul agogeil o sled
alS b pbdl auiS Ol Jolds 3,8 dpw @lS > adds
S ey 8 o0l Uty (59 2 polins] 1) 5 Le LnolSay)
@ &) bpw oS8 CS > (Jaio cuty gl5 (95 03 l; 25
(il oy st ploa b oS B)b 4 b (05 ger g0
e (it (A8 b s 9l gla el)B gt (ol (iS1
o3l ¢)lged HUS aw (slid o (gols OleSl ¢ Juio cudy
B O g dy s (LIS S o b Al ol IS SIS (s
Lol gl @blys s Bk 5l Ol cad e (M)
Scdld (b gy S5 0g)5 e pbaS &jy (395
CE 3 S5 3y 09)5 oy g 38 JLd 1y 00
S8 3y90 3 Glowa (Sl belge iomis (gl 038
D98 e (w03 (pl ) loxiw el ((Bgpem S Cuslinal
955 el ISl F sk e (b g w39 Sialls b dgeil 52
Gan g VO2IMAX L wdi— 8 colitel Gua ploly
VO e Sy &5 295 Ao U dg (gilgn 3)Sles o
e R R L O e T
0 flas g A8 oo (b Sloj e ax a1y (5 Cud 258y 9 L2)S
Sl SIS ol ggeil g a3 goke ploj ol silon
@5 3k iz b ogesl & o0 ul @ b eslisl Pl o
Froeli sa h S b 8 Jb ) sll 0 5y b
@ aS bis 1y d9n ol cadly 5390l 45T Sl ke «cusliS
osel 3l Slhae colital Jod sy b @9 0,58, s
393l U ol g0l el i olizal (YY) s 43 35 oIS aids ¥
b b g5, oyl Ablie ond e glis) bl Cglize
NS gord dgdn s SSUS gl g 0pols B S
b el UL oluss g 4aBd ¥ ge5] oy e g canly b
9ol ol 3 ol oy clgie 4 B Y ploj e 53 Sdgeil
odlizsl (s oS 5 oo gl BMI Jgo 8 51 a8 57 s o
288 ey p)SkS s (g el b sl ply & A5
S i colo SOttile Juo Jiowd pos)l oily 5 oie o
T 35 5 39 it ly )5 Ve cdy L aS s Arzum
S ol (gl 15 o0kl 18 yiomis (sl el VSR e S
Gl b plbeS 5l oslizal b 5 130 sy 4 NGF clale
oyled (o y9utS Cil) Baogyy Sile cid (oo 3 £S5 AV

Copyright ©The authors

win A b adllae o oyl 5l Bun 10 0950 555 59y 4
Aello NGF 5 lows (Solal Jolge lio p (slopls 505

29 )

B9 LR,
g1 oseslimoseil ot b b 27 ded 95 51 4ol Legl
s & 525 4 Jlo Yo 55+ i 0393500 sialls o5 s 1
UL 5 Jlo 5+ o3l e lajls 4538 4 Ly 505 olses] idgej]
ple Ve U S b aeb e e S 1) el Cumes
ol 0 Ul pae (ols (low 0 Ul pas ¢ JoSo g g)l> B pune
clld plosl Gl ily 5 laine) slo (Rals pas (S
lajlan g 0 pSlo 380 4 39)9 (slajlns SIS 3)90 (o359
ande 9 by Jlgto i anly aw cud Joli adlas ) g5
by 5 olon JoSo b JSU Gz (St sl (Jlsie
G5 oul Pl (el 39y (a5 Al Sl 59 pas 9 (50,95
Gy S adlie 5 llas oles o > &S 15 didgs dab culs,
e 4y 983 s g 15 03l grpdgi JolS oo 4 L ioges]
Oygo by bwg LIl Cb 4 (6555 Glp 085 ©)ge0
do U asl azil oy Cunles o SIS ol 0 &S LBles 8 S
spain ool JSide 465 g g 00,5 S5 g G e G
siodan g allogls Cg0 4 58 VF 558 )bl axely o 3l 28
Cols) pas g LgyS gond bbb & ng'asw}'l i) wus Glsesl
Sladiges Bl Iy (35 65 35 3 €8 5 slp el
(YY) 558 09)5 99 4 (Boluas 90 4y Lo iogasl gl sy
a JyiS 09,5 5l )8 Sy oS NAS e ()85 VF) (peT 095 5

b Bl e xS 05 > GylSen pas L

2 g asb Cols) p b b idgeil (pyed 9y 1 B atin o
5 Slellbl 4,18 48 15 0l ligabol gl 4y 9 255,55 | s
b s dlige JSSgp g 39 dalgs aile o sioe 335 gl (slaosls
28 oleyVA gss (el oloj 2 b el plo 4 425
ol call I cblis gl bhae sbSSon oy o
Cuwd o3litl jl392 ©)lie a5 A8 ploil Uy S5l (it 5 lije
9 6)9).\0 éﬁl}o 2 odS u;}.mc.\m é)Lc 4J.L.m «Saslo ‘Q.S
4 e (Ol ped pln cloinl dlold 0,8 cole) yiean
JSap 5l s ye ya jd a8 0 0oy Lol (385 Lghz»&)}a)‘i
> Slyail 3 >yl Sl > 55 e Wilgs oo oS
s ningeil (s Sp Slellbl s g9y 51 I8 atim S
Pl hopes SS9 g laygeil b (siloli] duds d g 05
Shol JSn 505 ) S8 colu ¥A laiogeil Jl 65505 a3
ik Jh xS ost S plol sl el Vel Gy BuoS
=05 oSS g At Sl 3 5 JltgS (5l 09 51 g s

85 pldl yd e O ol 4 65

Publisher: Azarbaijan Shahid Madani University


https://dx.doi.org/10.22049/jahssp.2022.27654.1439

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2022.27654.1439

vyao
o (1) s (417) o e
Sz
<
S
- opilon | opileie | osilew oilois
- _ FETEAIY _ FOTEFITS (W) oo
- _ \OFELFN _ ABYELT Kt
(o)
- FUBEEI FDEY[E VO/VAYA VOIVENA o
(5 54)
P FVFELEE | FYLS£EY. | sON-Y £ AVY FEIOF  #/YA NGF
e
ke 2
(=
#efod | YAIYYEY[SY YAIYEYY[T =7 [YATY/b- T /¥00(0+ gl
R ey
pFNs) | Lol
» Skl
(oo | o
efonn FAIVEAY/AY AN D, VF[YY/As VY/SEYB/AY ol
s
3l183)
(¥
wfoq | A ETIY DY ESANT VB LT | TAFEYNA | ol
(430)
[oF | YISTAYENVA | VA/DF £ YTAD [ VAVOVEYMA | YANYEVVE | 3k
il
(a8)
45 0,8 4 iyl e JKilie

2 Slopls Slipes atin cutin b oy (s ol 5l G
ol ds il lews (5oL Jolse 5 g5 NGF pdaw
chw cloph Glyed ain cuin Cdlke oS ol ol Guioo
G gl cul asl Ll g )bine sob 4 NGF oy
OhSen g o35 Lb (B o (V1Y) oS 5 29y slaadl b 5l
X (YoVF) ol San 5 wjdio addllas L 4 (\\"‘Y\") gned (\\"‘\\c)
9 29 (VFA) Wil gueal (WAY) (e 5 313 )5
5 Sedgsng 581 ghe  (lop Olypes Sl )Ken
B oon g0 ) 3 9 Bl Ghye 2 e e 3 Sles
Sy by Jols &S (gilon o yos atan A oS W58 6Ll 5 Wold
el wpiS Job 4ids Fr Sdo 4 aule a5 39 o35 6y
5 ol ol cpimen (V) 15 gl 3 NGF s
P gtoglie liz o3 g (silgp Slaped SSg 93 I (e
o2 bl (b Slays silen & Ws (ye (cuae 13 Jole 5
gl g (5jlgp Dl yad 45 Wy aomS (pl g 635 Al
ol g Gllas as 3Sles 25 el Wy oo 459 b

{I7) A3ben gm0l 54505 b 45 393 ns A3, els

clale y (508 Olyyed atin A W30 adss o) Ken 5 wide
Pl MS 4 W (15 7 (S il g (ovae 08y Jole olowlly
23,5 o)l355 NGF zolaw 1y @l yei opl (dsw §l pac g 02l

Copyright ©The authors

e Slopld Ol ad atin cuiin 43U

b Gl Shiggpmls oejl 5l A plsl GYSTY Sglls
S e o > Jite 59 VXY Il geil S i 09
Y5 45w b SPSS 53l g 5l adws b g0l (slp O /40
A5 el

ol &8 A b g3 slo s Oy ped ol ) Jos

dad | by | ol | gl | by | oM | M
| Colil | S| Coliwl | | %IRM | olds | 4@
B A Ao | p ad
S
Yoo a@hvhy | A abtdy | oabre | UF ¥ Jsl
Yoo a@hviy | A abty | ailre | F ¥ 23
¥ ahvhy |\ 4ibvh g JAT t paut
T ahv by Ve aibys 4l JAL) ¥ oiks
¥ abvby |y agbye 48T T ¥ e
¥ GRHYEY | 4gby- agbve | e ¥ i
T abYbY | Y aiva | bt | 7 r widp
¥ abvby | ol 4jbTe 1 T i
EXVE]Y

Slelbl v JSs j0 g ba Sdgejl 4 bgrye clelbl ¥ Joss
Lol o4 53)5] NGF 4 Jo}g)uc

om &S o ol VXY Lubyly s cygeil 1 ol gl
2 )5 3939 (ol gxe GBS o jed g Sy 05,5 93 0 NGF
(PSeleN) 2d ()5S ()b tne gl 5o St (5 b o
L)J‘)J NGF )l.\a.o).: dlb).xl.) uLJ)A; ) J.m.“m )M );l b)l.\)l
9 Silem 3, Slae ¢ ol ( Sllae coaliinl Latls j> aib o /)
oo sime ©glds YXV il g oo 905] gulis b o395 e L
Y oy b adls cpl p Jitee e 3l ol by ol 1y
Slopadls lgasls 3 J3S 5y 095 Om )bddxe
Silgn 3,Slas (P=+/++3) Jols (PS+/+4)) Slhae colinl

A8 S (p=-1-+0) iy 5 paSla 5 (p=-1--¥)

axfllae 590 GBS g B 390 il Ciliasuuine Y Joi>

Publisher: Azarbaijan Shahid Madani University



https://dx.doi.org/10.22049/jahssp.2022.27654.1439

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2022.27654.1439

A O AV=YY (V) R VF e L5550 (S5elar 38 )3 (ot yais (63,8 lalllas () 4 LSy

(VR) il o guan pols gaios b a8 sl ansls 15U oladdle
ol (Bl (63, 8koe liyyes b (YY) y90 57 g 0
Oldiells a8 165,87 53158 9 Wald J1y8 gy Dyg0 1y e D131 50
Ly (548 Ol yed ciam 53 )b 93 a8 ¥O oo &y 5 atan VY
oW 290 L:z,u.ssyaﬂ slowe ufsl,ﬂ elge Lol waly plosl o8y
g pis oyl Cls 45 A5l e guanl yils oo | a5 Sl
Ol yed j bodd 4 a il oad 4B )5 )5 4 ol yed g4 Wl o0
o Olizyed o L g 390 008 ooliitul )8 e (gl )3 (5,48
Sl slass 5 Gl pod poe &S 1y Wil (6,50 Jole lgs 0
(YoV) ohlSon 57 aglo (1) 351 oS jol> (34 ) Comd
2L YY) azan Ve Sde dy (58 Sl s pbl 45T 008 558
Sl ecely plualls hugs (48> ¥O JFe auls p g ain
el sgae pae ol S (el 9005 Glowar Skl Jolgs
Oed ©do g OAD g £95 4 (G sl sblje o wizily
by Slas o5 QLS )50 (gl (28 Sladpogs )l (S
DS xS ol Sl gyt I A8 uSie 1) (ol sl 3559
S Sligpo3 o> 9 895 4 P e ) (gl > cnlpl
aS 5y o ookl (5,08 Gl yed jl ladd o S adllas jo
ool s y1ai ay a S g oS o atan  Slads dla

(M) il e

o 3 &5 (e A0S 5 Alse IS (3 S S
P LIV]EL Sae Llg o Jols aas p> il o sl S culled
A OlgSes a5 A8 SIS a0y padld ials adllae oyl
S 9355 GBS e & s () 45 55 e gl o
Ml peiaslys (2Lg)S 4 bulyd bl 4 oS 1> aliae alS' L
S =S 4SS odlaiwl a8 o gl (i

P9)se sled & 35 (slaydgione

s G Gl & g s dgue Jlezst LU S
@08 Wl g a8 (Sl ped plsl (YY) 2,5 o)Ll 2 yed ) (80
9 poldl 1 glasly Koo s el oy UL 1) sllas
e e s S0 5 Ollse Sinlen il 5
POl oS 53 (YY) Misu o dgu0 |y ol Culed 52 &S 2980
oil8l Ulass ) ¢ oS 55 Ol pod doms > Joles dgupe Jols 51 (S
Sl gy S (S e il e e 08
Ohualls (3)58 (e jhd EalS axss )3 5 JUS dgee sl

b Llgs e

3290 el slagesl (seinlle B o 4 39 Clyed
Sool sl iolidl ol ey o ialidl ]y la g a8 gie )
Slalpgw 5 (ST ) it e JUb slacdl o5 4S5 o
iled Wl i plowl (YF) aisSeolawl 1) o yiaws 55 L5 5,00

4 D Bruin

5 Murer
6 Manini

Copyright ©The authors

F b SIFL Gliwe 9 (05 0y93 Jobo iz o3 £95 (V)
a sl 15U ol cowd 4y ol BB 3 cusl (Koo MS (6lows
2 48 Wles, S edlaiwl eS8 A Guins ol o a8 | il
i Ay Cand a5 00,8 J1,SS ,L O b ads o 1y cS >
ot ol a5 sy o 5 4y Blgn ipS o
i Glgb il yed JILMS hleg o ouas sy Jole mxaw
diile (bpuslSe )b Sl (o35)9 Sl (VF) ol gliis
oyl 5 45518 o U L 533l g 5igkline 55ay9
Ol (VF) 215 e 15U s sl Sl ply 9 Loigey50
23,5 o JyiS (GH) aisy (9090 Loiwgs NGF (slaossyS
39 oo NGF yiipn cullsd el A LS 1S g, 005 iol3dl
5 ST il o o G381 LUl 4 (ig0 )90 (V0)
O9rsn x5 |y lossd mas ol oS llas bis e
S5y Gy o3 SNl eygn Sy 4y gl 53 sedgeen 008 |
L Jolampd 1y 565 Joe GH 595 0 3lj] LogelIbgun ;|
Lol g 4SS (IGF-1) (gl 43 )9S s S48
sl s ey dlae (3951 a8 iman 5 ras slo sk
b Gl s el b GH cdale (Y8) o)l oac
395 S g 0 GH-IGFL jooe (g5l Jlad el dons jo &S
Ao 5 5 gt S Jger 5l 5 csialls il spi
Ab) Ggergh e D9 eo il 3 Gllae 8l dgue
St ;2 3 ol 3l 9 39800 NGF (slaoss S ol 81 sl
48 Sy om 5 4y ol 5o (VY) 2,8 e b stalles 2 lse
ol 035yl 35 ;5 NGF iglil s Uz Jolos ol
29l 40 lpoes 4y (gey98 y9S B pSojlul pas Jds 4 s
ol adlae 5 Codgizme Sy plgis 4 g ) xS (ol 4 glad

wdS S g

o S5l Jalse il ol adllas %55 (slaasil, ;)
05 e 5 gy s Colizal sy S 5 o S
G205 b e Sl o gloply Ol pod dtan cuin (o )0 dellw
5130 4y S 35 s 41 (VAY) S 5 s oo
P 3 (S2)95 i L baye (5 sl Shas  (ye
SeaS assh lis sy elile (03559 Calld g delle
ety dw glazon) asan Vo Gae dy (s jed ddlas doly
P AS 0gh Gyad g Sl ¢ Jole dguy el Wilgs oo (sladids
(VA) 15 dguze ) alles Glower (Sobel Jolge L5 oo e
Ol yes atin Ci 56 (WAR) (hlSen 5 o] i3y 5o
ol 5 ol 5 1 o 55 e i 1 55
A dtin b)) dtdn culn 45 O L il Slews (Sl
il 35 e iy iy (s S, s g 2l
o SIT ol 350 3 Mg s U5 o

IGF-1v

Publisher: Azarbaijan Shahid Madani University


https://dx.doi.org/10.22049/jahssp.2022.27654.1439
file:///D:/مجله/شماره%201401/7.%20vakili.docx%23_ENREF_32

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2022.27654.1439

10.

11.

12.

13.

14.

15.

MO

Siparsky P, Kirkendall D and Garrett Jr w.
Muscle changes in aging understanding
sarcopenia. Sports health. 2014; 6(1): p. 36-40.
Huggett D.L., Connelly D and Overend T.
Maximal aerobic capacity testing of older
adults a critical review. The Journals of
Gerontology Series A. Biological Sciences and
Medical Sciences. 2005; 60(1): p. 566-7.

Kim J and Kim D.-Y. Agquarobic exercises
improve the serum blood irisin and brain-
derived neurotrophic factor levels in elderly
women. Experimental gerontology. 2018; 104:
p. 60-65.

Shoaei F, Shams A, Shamsipour Dehkordi P,
Shurideh Yazdi M. Psychometric properties of
strength and cardiovascular endurance items of
the Persian version of functional fitness
assessment test in the Iranian elderly. Iranian
Journal of Ageing. 2020; 15(2): p. 224-235.
Khanahmadi, V., Samadi, A., Hasan Pour
Ezati, M. Comparing the Effect of Air
Pollution on Salivary Malondialdehyde
and Total Antioxidant Capacity Response
to a Bangsbo Protocol in Indoor wvs.
Outdoor Environment in Male Adolescent
Futsal Players. Journal of Applied Health
Studies in Sport Physiology, 2020; 7(2):
36-44. [In Persian]

Sakuma K and Yamaguchi A. The recent
understanding of the neurotrophin's role in
skeletal muscle adaptation. Journal of
Biomedicine and Biotechnology. 2011. 2011.
Ahluwalia A, Jones MK, Hoa N, Zhu E,
Brzozowski T. Reduced NGF in gastric
endothelial cells is one of the main causes of
impaired angiogenesis in aging gastric mucosa.
Cellular and molecular gastroenterology and
hepatology. 2018; 6(2): p. 199-213.

Indo Y. NGF-dependent neurons and
neurobiology of emotions and feelings Lessons
from congenital insensitivity to pain with
anhidrosis. Neuroscience & Biobehavioral
Reviews. 2018; 87: p. 1-16.

Chae CH, Kim HT. Forced moderate-intensity
treadmill exercise suppresses apoptosis by
increasing the level of NGF and stimulating
phosphatidylinositol 3-kinase signaling in the
hippocampus  of induced aging rats.
Neurochemistry international. 2009; 55(4): p.
208-213.

Khanbabazade M, and Ebrahimi Atri A.
Comprision of the effect of aerobic and weight
resistance training protocols on balance and
neuron growth factor (NGF) on the
Neuropathy—Diabetic Men.  SSU_Journals,
2015; 23(2): p. 1866-1877. [In Persian]

King J. bioenergetics primer for exercise.
2016, iran: hatmi.

Dinoff A, Herrmann N, Swardfager W. The
effect of exercise training on resting
concentrations of peripheral brain-derived

Copyright ©The authors

e Slopld Ol ad atin cuiin 43U

Foba Joeld bl w2 9 B ojlul & 3980 sl rionen
3 0 07 D9 (B 03 Gy lall el o )3 45 90
Gllae 4 Sl ST Gl cel coles o a8 Wb o iol3dl
coliil Lil53l ecsly Jolgs ol plas a5 453580 Jleb
GBI L (o 5 Sl yes plosl cnlplis (V0) 29800 (Bgye (8
s palj3lbls an eiomen 9 (95 e (B 0
Cealiitl Gl el Wlgi o o yiod ) (sl g 5 (5)48 g
929 bl a 9b ol 340 ) (gjlgn 3 Shes 5 (Sllas
AL o (pioman 5 Lig)S gand > 4 2900 5 Sor8 (sLad
SUsh cla gl 51 oslizl lSel g dtalls b inge)] 4l

Dy 20 bCudgize &S Cuill dgg yaSTy Jio

& 25 Aol

wsite &3l el al,81 )3 (glo pld Sl yed (slals e adlllas oy

NGF me s 35000 el Blg5 oo (glopls Sl po3 ol )Lt dallles
ool 3y lsol el Wilg o coles > 4 3,5 o>
Al 5 Slemwa (Solal Jolge 39140 L 395 (gdiollus

Ky 8 yudiy O (S5 5l Wl 0

‘:;‘b)-‘s 9 ’Swu-’“‘“

Oi‘ dl)?l 3 l) b a5 @LM.S 9 0dS C,S).w dLQL;;.)}A)'] L;oL;J )’l
w2l 1y (G098 5 S5 Coleg sl 55k (3ais

8lo slas

RN dl Jlial 3l (bliie &8 gun @lio fpl Bans

Refrence

1. Walsh E.l., Smith L, Northey J, Rattray B and
Cherbuin N. Towards an understanding of the
physical activity-BDNF-cognition triumvirate
A review of associations and dosage. Ageing
Research Reviews. 2020; 60: p. 101044.

2. valipoordehno v, Motamedi R. Evaluation of
the effect of exercise on brain-derived
neurotrophic factor. salmand. 2018; 51(13): p.
431-438. [In Persian]

3. Granacher U, Gollhofer A, Hortobagyi T,
Kressig R, and Muehlbauer T. The importance
of trunk muscle strength for balance functional
performanc and fall prevention in seniors a
systematic review. Sports medicine. 2013;
43(7): p. 641-627.

4. Cadore EL, Pinto RS, Bottaro M, Izquierdo M.
Strength and endurance training prescription in
healthy and frail elderly. Aging and disease.
2014; 5(3): p. 183.

Publisher: Azarbaijan Shahid Madani University


https://dx.doi.org/10.22049/jahssp.2022.27654.1439

JAH SS P http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2022.27654.1439

AY O AV=YY (V) R VFeN L5y (S59g0 b 5D (sydd (63,0)8 Slllas ¢yl So 4 (LS
nerve regeneration, muscle re-innervation, and neurotrophic factor (BDNF). a meta-analysis.
functional outcomes after chronic denervation 2016; 11(9): p. e01.63-37
injury. Scientific reports 2019; 9(1): p. 1-11. 16. Moghadasi M, Edalatmanesh M, Moeini A,

27. Khosravi N, Hoomenia D, Shojaei M, Arvin H. Effect of 8 weeks resistance training on

Eskandari Z. The effect of exercise training and
sex on growth hormone (GH) secretion in
active adolescents. 2010; 3:51-63. [In Persian]

plasma levels of nerve growth factor and
interlukin-6 in female patients with multiple
sclerosis. 1ISMJ. 2015; 18(3): p. 527-537. [In

o ) ) Persian]
28. Khajavi D, Farokhi A, Jaberi Moghadam AA,
Kazemnejad A. The impact of a training 17. Szuhany KL, Bugatti M, Otto MW. A meta-
intervention ~ program  on  fall-related analytic review of the effects of exercise on
psychological factors among male older adults brain-derived neurotrophic factor. Journal of
in Arak. Salmand, 2014. 9(1): p. 32-39. [In psychiatric research. 2015; 60: p. 56-64.
Persian] 18. Nakhzari Khodakheir J, Haghighi AH,
Hamedinia MR. The effect of combined
29.  Arghavani H, Zolaktaf V, Lenjannejadian S. The exercise training with aerobic dominant and
Effect of an 8-week Exercise Program Focused coenzyme Q10 supplementation on serum
on Anticipatory Postural Adjustments on Postural BDNF and NGF levels in patients with
Control and Motor Function in the Elderly. multiple sclerosis. Arak Medical University
Iranian Journal of Ageing. 2020; 15(2): p. 236- Journal. 2018; 21(3).
245. [In Persian] 19.  Taheri M, Irandust kh. The effects of yoga and
. . Pilates exercises on elder adults. Iranian Journal

30. de Bruin ED, Murer K. Effect of additional of Ageing. 2016;4(11): p. 152-161. [In Persian]
functional exercises on balance in elderly
people. Clinical rehabilitation. 2007; 21(2): p.

112-121. 20. MacRae PG, Asplund LA, Schnelle JF,

31. Manini T, Marko M, VanArnam T, Cook S, Ouslander JG, Abrahamse A, Morris C. A
Fernhall B, Burke J, Ploutz-Snyder L. Efficacy walking program for nursing home residents:
of resistance and task-specific exercise in older effects on walk endurance, physical activity,
adults who modify tasks of everyday life. The mobility, and quality of life. Journal of the
Journals of Gerontology Series A: Biological American Geriatrics Society, 1996. 44(2): p.
Sciences and Medical Sciences. 2007; 62(6): p. 175-180.

616-623. 21. Zareiy H, Norasteh A, Koohboomi M and

32. Irandoust K, Taheri M. The impact of yoga and Rasht |. Effect of Combined Training (Strength
pilates exercises on older adults. Iranian and Stretching) on Balance, Risk of Falling,
Journal of Ageing. 2016; 11(1): p. 152-161. [In and Quality of Life in the Elderly. J Rehab
Persian] Med. 2018; 7(2): p. 201-8.

22. Tahmasebi S, Hamedinia MR, Askari R,

33. Hosseini SS, Rostamkhany H, Naghiloo Z. Hajinia M, Jalli R. Compare the density of
The effects of balance, mental and concurrent white and gray matter of the brain, cognitive
training on balance in healthy older males. function and some physical fitness factors in
Journal of Research in Rehabilitation Sciences. active and low active elderly women. medical
2011; 6(2). [In Persian] journal of mashhad university of medical

. L sciences. 2019; 61(6): p. 1303-1313. [In

34. Pouyafar M, Askari R, Hosseinai Kakhk SA, Persian]

Damavand M, Maleki A. Comparison of the

Effect of Eight Weeks of Combined Training

Vibration-Rope Skipping with Two Different 23. Roh HT, So WY. The effects of aerobic
Intensities on Physicalphysical fitness factors in exercise training on  oxidant-antioxidant
Elderly Men: A Randomized, Single Blined balance, neurotrophic factor levels, and blood—
Clinical Trial. Iranian Journal of Ageing. 2021; brain barrier function in obese and non-obese
17(33). 89-107. [In Persian] men. Journal of sport and health science. 2017;

_ 6(4): p. 447-453.

35. Segal RJ, Reid RD, Courneya KS, Malone SC, 24, Vanhanen M, Koivisto K, Moilanen L, Helkala
Parliament MB, Scott CG, et al. Resistance EL, Hanninen T, Soininen H, et al. Association
exercise in men receiving androgen deprivation of metabolic syndrome with Alzheimer
therapy for prostate cancer. Journal of clinical disease: a population-based study. Neurology,
oncology. 2003; 21(9):1653-9. 2006. 67(5): p. 843-847.

25. Scharfmann RA, Atouf FO, Tazi AB,
Czernichow PA. Growth hormone and
prolactin regulate the expression of nerve
growth factor receptors in [INS-1 cells.
Endocrinology. 1994; 134(6): p. 2321-2328.

26. Lopez J, Quan A, Budihardjo J, Xiang S, Wang

Copyright ©The authors

H, Koshy K, et al. Growth hormone improves

Publisher: Azarbaijan Shahid Madani University


https://dx.doi.org/10.22049/jahssp.2022.27654.1439

