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Abstract

Background: Nerve Growth Factor (NGF) is the most important member of the neurotrophin family that it is
essential in the growth and preservation of neuronal phenotype and functional integrity of cholinergic neurons.
Purpose of this study was to evaluate the effect of 12 weeks aerobic, resistance and combined training on serum
levels of NGF in diabetic patients with peripheral neuropathy.

Methods: In this semi-experimental study cases were randomly selected and divided to four groups: aerobic,
resistance, combined and control. Aerobic training includes three sessions per week with intensity 70-75%
maximum heart rate for 25 to 45 minutes and resistance training, consists of two sets of upper body muscles and
trunk muscles, three sets of lower body muscles with 8 to 12 repetitions, three sessions a week. Combined training
includes both aerobic and resistance training, which was performed three sessions per week. In the combined
training, aerobic training and then resistance training were performed three sessions per week. Before and after the
three-month period of the research, subjects were blood sampled.

Results: The 12 weeks of training in all three groups significantly increased serum levels of NGF (P<0.05).
Meanwhile, the highest increase was observed in aerobic group.

Conclusion: The regular training increases the levels of NGF and prevents the development of peripheral
neuropathy.

Keyword: Aerobic, Resistance, Combined Training, Nerve Growth Factor, Diabetes, Peripheral Neuropathy

How to cite this article: Nikookheslat S, Vakili J, Aalizadeh M. [The effect of 12 weeks aerobic, resistance and combined
trainings on serum levels of NGF in diabetic patients with peripheral neuropathy]. Med J Tabriz Uni Med Sciences Health
Services. 2019 October- November; 41(4):92-100. Persian.

© 2019 The Author(s). This is an Open Access article published by Tabriz University of Medical Sciences under the terms of the
Creative  Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



https://orcid.org/0000-0001-8102-3711
https://orcid.org/0000-0002-1479-0651
https://orcid.org/0000-0002-9521-7717
https://orcid.org/0000-0001-8102-3711
https://orcid.org/0000-0002-1479-0651
https://orcid.org/0000-0002-9521-7717
https://orcid.org/0000-0001-8102-3711
https://orcid.org/0000-0002-1479-0651
https://orcid.org/0000-0002-9521-7717

W/ Gllsan g oalead g s 53998 o Miso isbia o plass NG (oo s g ghans 53 oS 5 9 o glle (53198 (sl 4 \Y 55

Y. 952 &

s i (il O lass JINGF (g0 yous T ghacs 3 (oS 5 9 (s glio (5 3158 (33 a3 i8RV Y s
shoae (Sbag )9

Touljlle sage U clis g ol ga [ culiad o8 saas

Ol Do G ol&ls oo pole 5 (S oy sl
Alizadehmehdi67@yah00.com Juas! ¢ J s icus sutivus 55°

VWANFINE thad 5 SLE) VYAP/AYA (5 \YAS/P/YA tdls ya
Ve =AY F)RY AYAA LT 5 e o8 (Sloss - bl Slead 5 (S asle siily (S dlas

LEYLEN

&> Shee (S S 5 05 b b 5 135 6l O 352 45 Colacidg s 5 ool pae o Sogs (NGF) ae sy S iaise)
Sow 25 Slo 53 NGF s v o 3 1S5 5 sl (3158 (s 3 albs)) ol agsy 51 Cota ol (555,0 S50 sla0ss s
Dy e S 4

e 4 ol ssb o o agasl gliie s 5y IS 05 S b ol em Ogasl o Osasl ot b b s o daes g5 5 0l Shasn S )
YO oo @y aiy B OL,0 Lo s VO LV Q.LZL!m)swjduzm&udjlﬁwﬁ.xmﬁmﬁdﬁsjﬁ;‘gx}wgdj\fabf
sy 4z 3 Ak 4 QLT VY BA L asoal Lol i 5l o aw 5 a5 5 @Vl Lol S0l 5l 95 ol e glie el 5 4235 YO
Lavja_,aj)'\ o5 MLAM(SQ))))'"V\&)‘P..L; fteu'\m); M?:MASJJL& L;:.ﬁjlj.ﬂjdj‘:}ﬁ Sy o3 95 o Juld 58 WS 5 S
..umugﬂ\nwsnL;)uayj\;t‘w;g)b;otﬁwﬂ\ﬁ@ud;sgal,wofym@uwwé\ﬂ.mJM.L;,;;,»

Silsr s S 35 aS 5 Jb 3 ol (P</+0) 05 NGF @fﬂcjk.ﬁ)h@.auiﬁl}'a\ Celiog S aw o 55 op el ama VY sl Ol ] aasl
A3 S sl Ll o 2

3 3 A ol Yz 5 a8 NGF oo = sla (5lil sl (e (5555 503 & 255 4o U5 0 il slaaily 4y 4 55 L 35 S st
393 Ol 3 3 ol G g 53 b 5 AS (6,S S e SLasy

L;E:NL;[{:_})} t@&)cwﬂﬁﬁ))jsb cgﬁsjcg;wjudcé)\ﬁwja: Uaej“gJ.QS

L;L})j;dam&li:dbLﬁuJANGF Jﬂcﬁa‘djbf;j)@)ud ;6_)[}‘&&]«54:@\‘ LJ‘U - A}‘)L;LG ;Cé)‘wwﬂdw w‘ﬁét&n‘ a_,’v'
\B ’—RY(\F)‘F\ AYAA j_s‘]J L;»La)A_wZ\J.@; Sleds 9 A.;‘;Jl r)l& a@l: éﬁ:ﬁ 4195& bgla._au

ool b gima O30 1y il
(http://creativecommons.org/licenses/by/4.0) oS s § 5 ome o 3,5 Sloys = sl Slodst 5 Sy pghe ol Lo 3 3051 oo s b dlis

J

..LiLfe.L:eb\:tl?)l}:mlg;ﬁaﬁﬁy\}él;l@ASQ,..,.-\)'B.MJ)}J)JL@'JOJL&LJQ;;&QYJUA;&?LASaJJfZ;A



mailto:Alizadehmehdi67@yahoo.com
mailto:jamalib@tbzmed.ac.ir
mailto:jamalib@tbzmed.ac.ir
mailto:hatam.4167@gmail.com
mailto:hatam.4167@gmail.com
mailto:hatam.4167@gmail.com
mailto:hatam.4167@gmail.com
http://creativecommons.org/licenses/by/4.0
https://orcid.org/0000-0001-8102-3711
https://orcid.org/0000-0002-1479-0651
https://orcid.org/0000-0002-9521-7717
https://orcid.org/0000-0001-8102-3711
https://orcid.org/0000-0002-1479-0651
https://orcid.org/0000-0002-9521-7717
https://orcid.org/0000-0001-8102-3711
https://orcid.org/0000-0002-1479-0651
https://orcid.org/0000-0002-9521-7717

WA LT g a0 ¥ o lassi ¥V 0490 Juuad Aloyo— Adilags Glead g (Sudiys pole olSEIS (S 3y ddas /A

b Shrtn 5l s ol glaek S 5 Sy
ORGP PN RCIN 3 (0 W B ISR
S sph e Glador 55,58 5 By 5T 4 e Sulg
pled sl 55 ege S lasdy Sy aS el ol esls OLAS
ST ALy b g Al g 3Sles 5 e
2 3Ll 5 e Gladll plerls (ae glad sl
gl pdae oy jege NGF S o ol 1) oy ol
> WO 5) 5 i pd B 5 Al 3 &S Clands S )
53 S sl s 63 Nles oSS 5 ase as
NGF >, G5 (V) cul o0 S5 0 e s
SLoss p ibee Gk 5l Kl Sl ladize
Sl ool A ) Sl oDl Jasme eae e
ke 3555 Sl (s g V) it 3 | Wl
ol Gme Cobs J2S Gl e s Kl 5l S Olse
5 S IS 55 olme S dled Ll 0gs el
2 Borm s sllen il Cubs I AU (Bl sl
Cogo o) ol 55 (adaie Dl (A) S ol S
Jols diss asly oS edd 518 Ak s .l 4B S
e 5 05 A3 S Lol eglie 5 gl Dl
IS 095 4 o (g 25 09,5 3131 53 a3 SIS 0 IS s
Sop ke s Sled 6w 5o e (4) 555
2305 Sl el a3 £ 8 obs 4 dae Sl s e Sy 5
Sl oo Slasg @3e 05 s 4 Slae ol 31 s (e
O0) 2sie Sl aome Sbsss o Dle 5o 3 K
Lol Sas ((Spbe J2S5 5 odle olae o555 ol
(Factors Neurotrophic) <y 5 55,5 sla, 5Sb C}.E.« 0D S
L3l s mbs Sbays s 5 (Neurogenesis) 55555 s
OB gl w5y s I8 Cossde 5 50 ()
N el dlyen NGF e Sys5555 slas s - o
a8 05 Ol SRl sl S cled S Wles 57 2l S
ilsn a5, (V)) 358 0 Wb ase 53 NGF e U,
Ohss soomly B elid G OB - el
Sy O3S Ol a3l 5 Sl 0,8 9 L (gl pmart o0
5AS o ek o, e lua g S 5 s oo O3sed 03 slie
ol 3555 e 55 Mg rtf;a 2 S e
Ll opds Mg SVsb wds iy ilsn 55 25
S Sl sl OY) Wil oS (@55 Mg s e
S plie Sl Jolse 5 ollan b s (s3lsn Sl el
A3 Ohle 05 SIS 5 fm s o S Fps b
SIGLUTA bl Ysame Y g5 2 331 53 (0F) 555 00
e 355 e St el e S ik e 4 Gar

doude
5 s P L&l S gl (ol S 2ol
Ol i b Glae OB L 5 255 pasie SIS 5L
Shuatl 53 65 5 S pp b £ 50 4 Subs el ol jen
S oS Gl 4 O 5l 53 g5 Sals S 355 0
C}“‘@L"f- ol o (V) s5d e Jola ) Cobis 5l 50 Ao 3 A
S Gadxin 2058 4 e S plie SV 5 0t A3 (SN
(golanl OIS O 27 3 Ol Ji‘»ﬁ‘)é‘ alo>
s Slasl s Slee 3 Pl (Gl 5 S WD
SN Olge s Solen o) (V) o5 e =B gl
(PBam B slalen 5 33 e 5 S e Lol belse
ol (B ms guds b 5 seae Gbasoley (SIS Slaglen
by oo Vb oyl 5l S e SLgy s (V) i
2S5 ald s s 43 ) sladle s S o
b ks sl 3l s 5 O C)Mz S oS @ 3 o S Ol
5 oigks Jhews w23 Sk (0 ol T 60
S St S S Sl b e Sl
5 obsS e Glad 5 53 2 Vsame 5035 Jsb 4 s
5l A e Slns Aese 3 o5 | kb
}Q‘;l}ﬁuqalujﬂf}ug4;,;:3)>J~>Q>\>QMJ
-l &5« sl S 358 o etie o
1) cesl G 5 2e (Stocking and Glove Distribution) s
o 5 Ll ame sl 53 gylitle ol i b asle oyl
Ly OMd S 5 ae layl 2alS  glss e o S suST
S bS58 (1) Sl elan nae gl 3Ll
Lpdp e bOgs Sl s s 5 e el
Jels Oblitey 5> (Neurotrophic) a5 55,5 el sl
,5St 5 (Nerve Growth Factor)  ee JAi, ,4SUG
Brain-derived Neurotrophic ) sae 3l el Grie Kdy s, s
b A8 Ulge 4 ool 53 ad Sy ol oS wzeea (Factor
WS 5 Xy dsb o5 pae Gl 5 Sasp Bl Rl
Q\)\Jojé.,o 2 e .b.ﬂ:—j_,m Ay (F) ol o Cjk.»
e Ay Jolse (F) 258 g0 e e AL, Jolge Jan g
S NGF (f) Wsi o Jeate SLS 55,05 ool 8 4 Vane
S cpl oo pd sl peae A3, 586 Llpe O
Jd e Conds 35 lp b S e lali
O L s oshe bOss Gli  JAS el S e
«obs a Sl 5 31 53 .0) b o SR (6 Oliss s Sle
SIS 42,8 o 13 A S ae Ay sl 5SG s
Sl pohe 5 Ol ekasialS s Sl s &
Sedel Cews 4 dalpd (F) ol e A, (gla,sSU
GlaysSh als S ol ol 3l S Sl Slidss



0/ o lSan g lad gsi

sl (lig g s Wizs ialas (o slass JaNGF (o yia 7 glocs 3 (1S 53 9 (0 gl (530 9 (3 a3 43881 ¥ 436

SL S weS b G e el
Loy x5 N K 55 IRTBZMED.REC.1396.249
> 8 SIS s oKy 3 0seT L el s G OiSCen
L sl | Qjajg;b):r.@,azjly s g3 S S A
st s Sl slpe pled GeS Jsb s rames
Q)y@ugsfjﬁdol&ﬁHja;)\} Lﬁ@b}{j
dSEils 3 4048 Jle 3 Lol s g 4l e SIS
ol pmasite Lo g 555 o8 (3555 p ke 5 S
s gl s Koy ol plod 5 i 4 S
ol 3l (S5 8 gy 3l eslaiad Ll 53 s S b3
ol Al Olse oo ge3l (en & bles (Dol 31
plndl g (b whe pde 5 @l3sy Slad Ol AP
SR s e ab s Sl eslid b s gl
Sobs dile Lle alyl bl sy Do g0 e (23S
(S g o iy s Cled pde (Jls 0 5
e 0t sl b s ge3l doys VY G £/ HDALC
SIS s S b 2l 5 (Kb b e by
c@&&b%‘&ﬁ@ﬁj\yw&}w&li;)l
53 ey S (ilarSKan st 4y s s gl pls 5 (63l Ol
0l PO BYO i auls b & ¥r e s § o ol L5
Silsp 058 Sl G SDISes ban g osle Bslar s,
(G519 JAS 5 G )0) S5 1) sl (1)
GOl gl LS Ol S aale Va0 53 S 5 (gl s
Jolo el y 35 ada VY e a4 5 anis 3 o S andr Vel
Sl (038 0 S gl S b 5 IS SIS > 4a5s V0
UYO e s iy LB 0L,0 o s VO LV s L
03 05 058 3w Gl 2SS e aids Ve 5 aids YO
S A SOl Ao Vel ol (Sl el (gl
oh s slamia SIS LS sy adds YO 3 0l Sk
Sl 68w s S eas5l el Ol e 0n 5 DS
O 03s 3 p SAS A sl & G JSHS Y (il p el
SISl S3lsm e b S paslie s gl D il
o) VL Lol clas Slcn ¥ Jals Ly OIS > 5l
e 5l cw ¥l 5l a5 BB Wwld e i
T O e (R N RE R
o5 Lol yon aiia 53 ande ¥ LSV BAL (el 5 (S2) w3
oslitul o 0 ladds YUY ol nl 503 8 5,0 5 058
BTl 5 el LSS Ll 3 55 eslie o 5 A
Jolo 55 o5 s S oS LSS sl s pe8 slaania
G oads 3 A VS sy peslie 5 il Dl 5
Y) (S350 el Wl S5 e o o plandl i VY o
S Sl S8 G pae S 45 S el (wiis s

LSS G5 a8 Wlesls Ol Olagess dialy cpl 3 358 0
O JS Ol 5 a8l L2l 3l GLUTA b oy 555 oolled
4 e Calg 3 &S sy e e SDlas LSL‘J}L“CL-‘ﬁ
o 2se (sl 4 Dlae laddhe conles A1
() 352 o (rob olie 4 O A3 o 2S5 () sl
il 5o O Oba Rl e s Sl S S sl
Savesly ol ads ¥ 51, e Colds o g os g oo
(Silsr Dl s esdle L(10) das o A58 (JL.A sl s
B Wlen Ot A3 S geglie Dby es 5
35,8 s 55 i bl gy cpl (10) Sl sl sdalis
ol Dae 5 re glas Shos do 5l Oy il glael
JAS il e 53 5 s e L &l s 00)
A 4 e LS e 5wl S Cladl 4 ol (O A3
s Sdsbe A5 00 o 550 b 5l U Sl
ok 6,3 ol g S g3l o b e 53 (VF) s e @)
g (55 S sl O5eS Sleslinad O Wl5 0 O o
A5 b Bl ces 5 Vb s ol 53 S5 A5 L 350
¢l}.> aidy Lor Sl 4 Ll ol Sgde e oSS!
ool iy = s Sleys Sl 58 seglie o a3 ((VY) 340
walial  ( Shae o GulBl o il gbls &S
B sla oy o Jalse A 5 O S 5 il
S S5 b it S e Sk Al o
Slr s led A5 1) (g mhe bl Cl (S Sl 5 o2
s emed (W) A3 el 53 g5 (s S S
o 2S4S e B Ol e 5 S L eslie
5 5 (Hemoglobin ALc) bl SIS o 5lS san 5 S8 2als
oL Ohlew Aoy Avs g 3 ol Slids 395 L (YY)
Ly sondd Ao DI S (sl B8 S slac s oY &
Lols S o g (SL S 4 S50 4 ok bles 5 il
205 b e 5 02 S5 Jelse @ ar g bl OA)
g5 aw Oljan Jalis (ol Slidsd (Gime i
S A 8L e Sy s sl 2l Sl gss p cp S
(Silgr Dl yed obe v 6 SL5) S 4 Sl Gl
b3 Wboy 53 NGF 7 o Dl a0l oS5 5 (eslie

A el s SLoss b 6 s

) JSuh 9y
“Opsltm o b b s el g Ol Bl sy
A Ll AT 5 e Gt 4 oS Ak e O s3]
Sl Slass e Y g als Do Sl L8 T Lo el
5 Sby Sma Ol 53 S5 B 5 Nag 58 el
Croen i3S LaSS 1y Ol 3 S5 abyls; b



WA LT g a0 ¥ o jlassi ¥V 0490 Juuad Aloyo— Adilags Glead g (Sudiys pole olSEM (S 3y dlas /47

36 i s S (g Sl VUl 51 oKaus 5l eslizad
BD ) A3 5w o5 Slacsd 53 (o V) (o sladi sl
03 cele K s gy — «(Vacutainer SST 1l Advance
S Sl 5l ey aalsl 55 5 Wle BLOAS 4 U Jseme les
S ezt wgendis a3 —A Gles s sdel s 4 p
oy SLES LIV gy @ p e il (sl 5 NGF e
DRG Insulin ELISA kit, ) 5 (R&D NGF ELISA kit, USA)
oA Y o&ais 5l esliad L ocielae 1SS L (USA
oSole) s 55 bl 5l baesls (g, j@}. 3l de s (g, S el
S 4.3 S eslinad baesls s 5 (gl (s ISkl Gl 5ol
Shapiro-) (KL 5 5 ,0li & g3l 5l Laosls 235 O3y b s
S ) bl baesls & bt 15 s S eslind (Wilk
L ool en 0030 Bl alie Gl sy s gae
otel Oga3l 3 llesS Olge @ Op03l Lt mls J S
Slaosls s eslisal +/40 I zeS (g)ls pxe éa.ﬂ 2 19SSl
9 40 Vo oasls SPSS )5l 3 Sl eslaial b el 6))(@7_-

RERN:

Laassly

b rasn sl Gl Sy o by ol =W
N aosls 9 .,bbjf SR ggli) —JJ::::LZ d}A)T )1 ol
\ J).,b- BE) LAJJ‘}A)T stb;}ij sl AJ)‘ CJ}L&B 9 .l.bj;.
sl 0 45()(

s s Y sl sl bl e el
Olegy 53 NGF o s 5 oS5 5 seslie (55l
dw A 3 el &S ol 0L e Slgyg 4 Dl b
L;L’- B gﬂ‘ el 0 NGF C)Ja.w )lbw U:'i()e( g;&\; ejjf
Sl 055 53 s GRIBL urie SOles 0s S 53 S oy
Y Jsdr) G 8 yso IS 0 S b aslie j3 Lhsl3l oy S

23 eSOk 05 3l p S5hS a il 4 s JSHS Y (l5n Lo
O e L0 O35 5 SAS o il 4 JSAS )
s 0 i sl S A o) (ais s ald V) saslis
R 3 DS Q\J'.:n J_,ZS (a0 L OGN S d\“ﬁjuﬁ
S5 Olyes 5 S 5508 cxle Vg i 0o b (S5l
A Jlesl I SS slass 3 b 5l S0 Sl el 5 5 S il
0O Jsa)
Wl 6K Jes olandign Gl ke oo 2 62
Sl s J3 Ko 93 s 5 il cela
Sl s e VY Sl dn (05 5 S5 s eslie (Silse
spasl 3B Suse S5 s sl (il
Slowr Sl (K5 5l S Say s & LS Sl
3 Olepa b IS JoSe 755 men 515 L plall (gl
ol b pasis Kilel s b gagesl S eslinad
53 Lol cly cas Soal 3l O 2l e 0 5 L
Laids VY Sl ol 4 S O i 4B S aiudd Cunds
22 0P e 5 38 Sk il diBs 55 5 YOO s s
Y Oley L3 5 b S A8 Bl wr s A e 5 B
YO X el (6,8 o3l g cpl osdle s B eslin
G5 Jghmn Wz a3l ool (Jsl g @500 3l ey il
el Vo5l g G55 dsed Iodoms 503 5 O ne gl
olSas 3l s Slsns oy Gy el Jas 4 la s sesl
s 6,8 o3l sl Wl 558 sl Myto 1l Jue EMG
(S sle 31 asliad L) i 1SS SO 51 odae
Lpl JopdS 5 i palSs i 558 lachile s el
bl s S (5 Sesll Sl 5T (g e S by 3 eslizd
STl s s Sl eslimd b a3 sSUS o slS san
S S J s (S0 b s e (6 Sell
slanil A5 esle (g5l slass 5o Saib S el (L o )

O S350 s ch)Ai olwld= 5 )ﬁjbl.w 3 B 6)j‘@?' EDTA
G o o s St SIS sy w0 SIS
i 05 S A a3 s Sl el aali 0N Jgder
S s .
. “oglde oy a3 Sl s
eslie Silsh [EaSiatlS Do Bl aliS S o
S o oY o™ P g P SEE
)Jgn [GEN Wy [} > uif‘:":’ )bﬁ o > BW-5) IR e i
wdn s s (g B 0L 0
\Y \ A Yo Ay \Y VY Ay Y \a YO Y-\
\Y \ A A\ Ay \Y VY Ay Y \% Y f-v
\Y \ Ve Yo Ay \Y VY Ay Y \% Yo -0
\e \ \ ¥ Ay Ve Vo Ay Y \ ¥ AV
A \ Ve Yo Y A A Ay \s Ve Yo ALY
A \ ) ¥ Y A A Ay \s ) ¥ ARCAR!




A/ ol lsan g oaliad gsis

sl (lig g s Wizs ialas (o slass JaNGF (o yia 7 glocs 3 (1S 53 9 (0 gl (530 9 (3 a3 43881 ¥ 436

sy slaissel gl Shs Y dsd

S Sl Sl

L ko
INARERYAYS (J)
WA/SSEV/ Y (o _gil) 1B
ASYENY/5 (oS5 035
Y4/) VY YA (s 2 p SIS o5 ol
\Y/AMES TS () cbs Dl ke
ALYZE =LY (428 p S 58T 7 Jeo) (3 s O3SV jS1

VEV/SFEOY/Y (s S o) 36 0 S48
AR ZAREZS7N (Rims 2 £ ske) b Sl day ol 53 05 54
AAZARCSN7AN (s o S o) s s
VO N RN\ Y/ FS s 2 p S o) bl (6 5
YA/ Y /Y (s 7 05 ko) I 2 8 25
A VTS o 0.5 ) IS o 05520
VeV (4s,3) HODALC) a3 SIS 1513 pen
VE/EVENT¥O GRIhe 2 oty 5 Sn) o g
S5 03S ez 0 s A5 Oay 58 Jlme Sl 5 o Sibe X g
S bolas o oAb el 5l ey oot i 3 Loy S ool
e FQV/AYEN 4D FE/Y\E4/4Y Sl
aes A/ YY) F FAATENAY sl (s X5 05055 NGF
e EAAZESN AT PV =S5 (A 2 559
</O¥ FENAEEVE FONTLV/NY Jps
OP0) 303l 5 0503 i s e Dl
120
LL
2 3 100 [ [
34
b T
74 80
! 3 ;
i B 9a)) Gy
60 )
U3l o

Cls d)‘bw u':"i‘f" uifo.? JJ‘ By NGF C}l&w co_}ﬁ dw
cjjf).ajui.l\jé\ Oyt (631 5n ajj?)>455ﬁ «_;l"J" o)
A esls QLWJ JJZ.S a);l.gc\...v.;lic BE) U’:'i‘fe‘ UJJ:QS L;.Ajl.sﬁ

N
o

1111

20
Silap 0gyS (croglio 09,8 (oS )i 09,5 ]y 09,5

(C)la61}?!)4&3}‘}5)&.»)2@})?)%):(@@&)Qf)j,a)NGFQ!/.::;J:\ Jlssad

Eaany

.

3 saslie (Silsa s Gl Sl Lol s
S 4 Nas mbs Olen 13 NCF o ps =5l 1 S5
A28 o Ol bl S s il RO plx! P



WA LT g a0 ¥ o jlassi ¥V 0490 Juuad Aloyo— Adilags Glead g (Sudiys pole olSEIS (S 3y ddas /A

g5 52 U op Sla L YY) OLKes 5 Bansi law 5
Sl s (S flie s ) osline galinad 0 pod 55
hsbar o3 wia ¥ Usb s oy Sass 5 el sl
@ Camd 2l 3 el &S Ls S SIS A <:t>.=;\ ok J xS
SlosSde gl yetla js (osb Rl Cely Sist 53 oy jal
56Gold L S Ko adss 53 (Y9) 555 0 NGF dlax
SNGF ¢ dy LESls 5 b o slie (YooT) 0K
S s S R fled‘ syl sl- 55,5 4 BDNF
Sl aads Yo 5l s el 4 M Ohlay 53 NGF 5l
S 035 Olge adlhe oyl s e il i S5l
OV) ol B 53 oo ds L NGF Olge il 8
ol oo 3oV U e Sda b add 5 ones
o M Sl oy Sdsisns St p des s s
L3S 5518 (YY) White 5 Patel «yasls s Culis JlansT
IS Glaes 8 @ Sl 5555 laes S 3 NGF 5k &8
(Y++9) OL,a 5 Chae .(YA) il 2l53l (g ls pme 55b 4
2 dens oo ol s wde B ey S
Jtilins 5 (MKA) LS 55,5 00,8 NGF s
S LS u’:;)\jf o Ll (PI3-K) Y- 5ls J g s
MAPK/EIKL2  asdt& gls e 035 Jld L 55,5
5303 5 #b 55 Sees S 3 NGF &l 2ol 3l Esl
San 5 Dakhili s i 53 (1) ol et L
05 0y el el wis £ s Gda L (YY)
L3S )8 b Sl b s, = isw 53 NGF
Olgen Sral 3l Lol (ol gme sk & aliial (05 ada 7 oS
o slacy 53 a5 2l Sbays b slae, 5o oo NGF
o35 3 NGF C)Ja..utS:l: OLas anlllas oyl T Geoes LS
055 35 o O bl sy i (,JLN 05 S 4 Cued >
Ly ol cpl Jlazl NS mgsy ol 55 s 350 Sl3 e
L oanslie o abs gl e oo 5o NGF o iy 5L
@ Cubs s S 55 o pes Sl O g q_oL,mJujvJLu e,
S (V) aadls o Claael 5 ool 5 Il s
IS sl Sl 35 0 s pe Sl by S0
sl y 2,1 NGF Cjk“ﬁ Sl seslie Dby el a5 W5 S
o (Y410) 0L s Moghadasi w5 &S a3 Jis
0L s NGF sl clle 5,08 o el aiia A 1 Olge
Sl o3 &S Ls S 518 s el o9 Jedle 4 e
le:..ﬂﬂd}.jl: (i ;3 ad Vo5 aia A Ol ) 5,08
Do 5 ool 333 Jsb deoy o 3 40 oyim (¥4 3, NGF
el ey s OV 53 el Sn (skey 3l 2L S50

AL Jee ol aslllas L O, s Moghadasi .

oo S Ulse aly Gl sy Sute bl B (ool Slades
ol Llasls DL s J 28 4 SaS 5 (6, Ky 3 4ush oS
o P T O B B P e R R
O o e R 5 Ol x5 035 e
Sdple I8 5 oo olie d5yy Sl (V) 550
Lol s Al Glaysst ~ w55 i b e
SIS IS Gilsm o ed 25 2l Ollew 53 gide 36
ol oot 350 HOALC Jtis 288 Gy b 51 | 05
SR L G Bk felse 5 el (IEH s
OlF 5 Dol oz foslie oy 53 s b 1Y) das e
Al Sless S Olge 4 5 sl s |y e
ol LG goslhe (neS (pmmer i &S
Ly S5 i 5eals b5l (653 alisy G s s oy suud]
4 e S 3y pae A2, el i 5 LSS g
A LS Gl sl pemes Al S il
o3 ed b o3l Ll Oss e b o 1y o g
oA LD SIS Gl e 5 e slie Sl e S J
Cled U ey > A s (Olde n ol
g by e Mua U8 55 as SLgys 5o pdie o505
Do Dol obis 4 Dlae B3 s i 3555 Dby el
e S5 (Do 5oy 5l 6Ky Sl e L5
2 e b (S s Sl (V) asd e 2ol
SLos s 2 Fins 5 Sesis slysSE ke
Sol G Sl oS Wlea S S () Al e sl
53 BDNF 5 NGF _oas As; la,s86 05 Oy il
CeslSe G b 5l iy gl ssd e b iy
IS o) 3insl 5 Pimbe Gss Kl JSsl s
5 Bbosyp dGFL BDNF o Jilp clanilSe
(YY) A8 o (6,8 ol e b il 3 (a5t gla uly
sl o NOF 0 Slallas el ol
s iy b s e Calis Obide GladseS)
LS o m e |y e 5 L5 € NGF YL e 355 e L sl
St e () 5538 o 55 e slvtad B o i
S 35 Asue Bl L badsias Shlsl ol
(YF) &S o 655 e ladshe odd (g0l
Jos il 5o g8 il bile Gl Sas S Sl
s 53 (VF) das e o o ol Gy aS Al eae
Sl e K S LS S (YY) ol Kes 5 Chae
Dbl Comge Oiss 5 Ld Sl el lais s aia
S 53 ks WLl oS 3 NGF Ol s sxe
Sy el Gl el edalie Ol s ol Olsee 5 555 0 o,
RS 3 Cioman (Y0) 55 s S5 (55, Odpo 3l iy L



A4/ ol lsan g Caliad gsis

sl (lig g s Wizs ialas (o slass JaNGF (o yia 7 glocs 3 (1S 53 9 (0 gl (530 9 (3 a3 43881 ¥ 436

N PR N R Wy R PR L P T I CE NS 3P
o G 3 &S e el Sl s Jls,a8 5 el
ol S Al e el okl 3k b oails oS5
Sl G Sy pse KA Sy S 5> sy
IRTBZMEDREC1396.249 s o o ot & 3, Ulomglesd]
Dl oy by

Slis wle oS Ll o Dbl ol rags Ol se e L&
& 4l OLL b iomen 5l dlie ol Ll Lo b
IO P

S o B B VPR BPR FE LR
Gl 1 e Qg men Al sdge 1 has ol
3 s03 4l 5 0il o 1 O ol a5 03 503

References

1. Tesfaye S, Selvargjah D. Advances in the
epidemiology, pathogenesis and management of
diabetic peripheral neuropathy. Diabetes/metabolism
research and reviews 2012; 28(S1): 8-14. doi:
10.1002/dmrr.2239

2. Shaw J, Zimmet P, Gries F, Ziegler D. The
epidemiology of diabetic neuropathy. Diabetes
Reviews 1999; 7(4): 245-252. doi: 10.1016/S1262-
3636(07)70157-X

3. Boulton A J, Malik R A, Arezzo J C, Sosenko J M.
Diabetic somatic neuropathies. Diabetes care 2004,
27(6): 1458-1486. doi: 10.2337/diacare.27.6.1458

4. Yang X. Physical activity, physical fitness and
metabolic syndrome. An international perspective on
topics in sports medicine and sports injury: InTech
2012. doi: 10.5772/25527

5. Khanbabazade M, 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): 1866-1877.

6. Boucek P. Advanced diabetic neuropathy: a point of
no return? The Review of Diabetic Studies 2006; 3(3):
143. doi: 10.1900/RDS.2006.3.143

7. Aloe L, Rocco M L, Bianchi P, Manni L. Nerve
growth factor: from the early discoveries to the
potential clinical use. Journal of translational medicine
2012; 10(1): 239. doi: 10.1186/1479-5876-10-239

8. Levy J, Atkinson A, Bell P, McCance D, Hadden D.
Beta-cell deterioration determines the onset and rate of
progression of secondary dietary failure in type 2
diabetes mellitus: the 10-year follow-up of the Belfast

S iSaasia

ol 02 3 slerasn 5 o il sl el
(Sdpbe JRS 2 odle (o3 &35 S5 i Ul 0 da
Ol ZsbNGF s sl (o s S L Yoz
S0 5ST ke (2l Sl OF Calase 5 o NGF - ooy
S s 5 el Cillanil plis Cualies 1581 ls e
ol Jos cpl 8 258 s g0t il Jsbe S
Ol g ol 530 s 55 Ly s Slass 3 S5k
S s Sl 5o el e Sl Sl
35S eslal oglite (glae, g 55 el il glacdl
b Sl s s Gl JoSe 50 S bl ] imas
Lo pliassy U5 Lol mae Ll 5 wes o)
s el s foKe (galtlte

Shayad g yse
— s SiPni s,y 55 sl Jols dle
P 5 SN S ISl 35 e pbe 5 e

Diet Study. Diabetic Medicine 1998; 15(4): 290-296.
doi: 10.1002/ (SICI)1096-9136

9. Leinninger G M, Vincent A M, Feldman E L. The role
of growth factors in diabetic peripheral neuropathy.
Journal of the Peripheral Nervous System 2004; 9(1):
26-53. doi: 10.1111/j.1085-9489.2004.09105.x

10. Yoo J-S, Lee S-J ,Lee H-C, Kim M-J. The effect of a
comprehensive lifestyle modification program on
glycemic control and body composition in patients
with type 2 diabetes. Asian Nursing Research 2007;
1(2): 106-115. doi: 10.1016/S1976-1317(08)60013-4

11. Balducci S, lacobellis G, Parisi L, Di Biase N,
Calandriello E, Leonetti F, et al. Exercise training can
modify the natural history of diabetic peripheral
neuropathy. Journal of diabetes and its complications
2006; 20(4): 216-223. doi: 10.1016/j.jdiacomp.2005.
07.005

12. Yavari A, Najafipoor F, Aliasgarzadeh A, Niafar M,
Mobasseri M. Effect of aerobic exercise, resistance
training or combined training on glycaemic control
and cardiovascular risk factors in patients with type 2
diabetes. Biology of Sport 2012; 29(2): 135. doi:
10.5604/20831862. 990466

13. Boule N G, Haddad E, Kenny G P, Wells G A, Sigal
R J. Effects of exercise on glycemic control and body
mass in type 2 diabetes mellitus: a meta-analysis of
controlled clinical trials. Jama 2001; 286(10): 1218-
1227. doi: 10.1001/jama.286.10.1218

14. Sigal R J, Kenny G P, Wasserman D H, Castaneda-
Sceppa C, White R D. Physical activity/exercise and
type 2 diabetes. Diabetes care 2006; 29(6): 1433-1438
doi: 10.2337/dc06-9910.


http://dx.doi.org/10.1002/dmrr.2239
http://dx.doi.org/10.1016/S1262-3636(07)70157-X
http://dx.doi.org/10.1016/S1262-3636(07)70157-X
https://doi.org/10.2337/diacare.27.6.1458
https://doi.org/10.5772/25527
http://dx.doi.org/10.1900/RDS.2006.3.143
http://dx.doi.org/10.1186/1479-5876-10-239
http://dx.doi.org/10.1002/(SICI)1096-9136
http://dx.doi.org/10.1111/j.1085-9489.2004.09105.x
http://dx.doi.org/10.1016/S1976-1317(08)60013-4
http://dx.doi.org/10.1016/j.jdiacomp.2005.07.005
http://dx.doi.org/10.1016/j.jdiacomp.2005.07.005
http://dx.doi.org/10.5604/20831862.990466
http://dx.doi.org/10.1001/jama.286.10.1218
http://dx.doi.org/10.2337/dc06-9910

WAA QLT g e ¥ ojlad ¥V 0,90 30 a8 (Sle jo— Sidilags Glesd g Sy a gle 0SB (Sufijs dlaa /oo

15.

16.

17.

18.

19.

20.

21.

22.

23.

Sparks L M, Johannsen N M, Church T S, Earnest C
P, Moonen-Kornips E, Moro C, et al. Nine months of
combined training improves ex vivo skeletal muscle
metabolism in individuals with type 2 diabetes. The
Journal of Clinical Endocrinology & Metabolism
2013; 98(4): 1694-1702. doi: 10.1210/jc.2012-3874
Kluding P M, Pasnoor M, Singh R, Jernigan S, Farmer
K, Rucker J, et al. The effect of exercise on
neuropathic symptoms, nerve function, and cutaneous
innervation in people with diabetic peripheral
neuropathy. Journal of Diabetes and its Complications
2012; 26(5): 424-429. doi: 10.1016/j.jdiacomp.2012.
05.007

Dixit S, Alahmari F A. Pharmacological and
Nonpharmacological therapies in the Management of
Diabetic Peripheral Neuropathy in Type 2 Diabetes: A
Comprehensive Review. Journal of Cardiovascular
Disease Research 2014; 5(4): 37. doi: 10.5530/
jedr.2014.4.7

Nojima H, Watanabe H, Yamane K, Kitahara Y,
Sekikawa K, Yamamoto H, et al. Effect of aerobic
exercise training on oxidative stress in patients with
type 2 diabetes mellitus. Metabolism 2008; 57(2): 170-
176. doi: 10.1016/j.metabol. 2007.08.021.

Church T S, Blair S N, Cocreham S, Johannsen N,
Johnson W, Kramer K, et al. Effects of aerobic and
resistance training on hemoglobin Alc levels in
patients with type 2 diabetes: a randomized controlled
trial. Jama 2010; 304(20): 2253-2262. doi: 10.1001/
jama.2010.1710

Colberg S R, Albright A L, Blissmer B J, Braun B,
Chasan-Taber L, Fernhall B, et al. Exercise and type 2
diabetes: American College of Sports Medicine and
the American Diabetes Association: joint position
statement. Exercise and type 2 diabetes. Medicine and
science in sports and exercise 2010; 42(12): 2282-
2303. doi: 10.2337/dc10-1548.

Arora E, Shenoy S, Sandhu J. Effects of resistance
training on metabolic profi le of adults with type 2
diabetes. 2009.

Vanhanen M, Koivisto K, Moilanen L, Helkala E,
Hanninen T, Soininen H, et al. Association of
metabolic syndrome with Alzheimer disease A
population-based study. Neurology 2006; 67(5): 843-
847. doi: 10.1212/01. wnl.0000234037.91185.99
Farjah GH, Ahi M, Atlasi M, Naeimi M. An ultra
structure sttudy on the effects of nerve growth factor

24,

25.

26.

27.

28.

29.

30.

and insulin-like growth factor on rat peripheral nerve
regeneration. 2007.

Dakhili A, Gharakhanlou R, Movaheddin M, Khazani
A, Keshavarz M. The effect of 6 weeks endurance
training on gene expression of nerve growth factor in
sensory spinal cord of rats with diabetic neuropathy.
Iranian Journal of Diabetes and Metabolism 2014;
13(3): 263-271.

Chae C-H, Lee H-C, Jung S-L, Kim T-W, Kim J-H,
Kim N-J, et al. RETRACTED: Swimming exercise
increases the level of nerve growth factor and
stimulates neurogenesis in adult rat hippocampus.
Neuroscience 2012; 212: 30-37. doi: 10.1016/
j-neuroscience.2012.12.009

Bansi J, Bloch W, Gamper U, Kesselring J. Training in
MS: influence of two different endurance training
protocols (aquatic versus overland) on cytokine and
neurotrophin  concentrations during three week
randomized controlled trial. Multiple Sclerosis Journal
2013; 19(5): 613-621. doi: 10.1177/1352458512458
605

Gold S M, Schulz K-H, Hartmann S, Mladek M, Lang
U E, Hellweg R, et al. Basal serum levels and
reactivity of nerve growth factor and brain-derived
neurotrophic factor to standardized acute exercise in
multiple  sclerosis and controls. Journal of
neuroimmunology 2003; 138(1): 99-105. doi: 10.1016/
S01655728(03)00121-8

Patel D I, White L J. Effect of 10-day forced treadmill
training on neurotrophic factors in experimental
autoimmune encephalomyelitis. Applied Physiology,
Nutrition, and Metabolism 2013; 38(2): 194-199. doi:
10.1139/apnm-2012-0303.

Chae C, Jung S, An S, Park B, Wang S, Cho |, et al.
RETRACTED: Treadmill exercise improves cognitive
function and facilitates nerve growth factor signaling
by activating mitogen-activated protein
kinase/extracellular signal-regulated kinasel/2 in the
streptozotocin-induced diabetic rat hippocampus.
Elsevier 2009. doi: 10.1016/j.neuroscience.2009.
09.075

Moghadasi M, Edalatmanesh M, Moeini A, Arvin H.
Effect of 8 weeks resistance training on plasma levels
of nerve growth factor and interlukin-6 in female
patients with multiple sclerosis. ISMJ 2015; 18(3):
527-537.


http://dx.doi.org/10.1210/jc.2012-3874
http://dx.doi.org/10.1016/j.jdiacomp.2012.05.007
http://dx.doi.org/10.1016/j.jdiacomp.2012.05.007
https://doi.org/10.5530/jcdr.2014.4.7
https://doi.org/10.5530/jcdr.2014.4.7
http://dx.doi.org/10.1016/j.metabol.2007.08.021
http://dx.doi.org/10.1001/jama.2010.1710
http://dx.doi.org/10.1001/jama.2010.1710
http://dx.doi.org/10.2337/dc10-1548
http://dx.doi.org/10.1212/01.wnl.0000234037.91185.99
http://dx.doi.org/10.1016/j.neuroscience.2012.12.009
http://dx.doi.org/10.1016/j.neuroscience.2012.12.009
http://dx.doi.org/10.1177/1352458512458605
http://dx.doi.org/10.1177/1352458512458605
http://dx.doi.org/10.1016/S01655728(03)00121-8
http://dx.doi.org/10.1016/S01655728(03)00121-8
http://dx.doi.org/10.1139/apnm-2012-0303
http://dx.doi.org/10.1016/j.neuroscience.2009.09.075
http://dx.doi.org/10.1016/j.neuroscience.2009.09.075

