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1. Diabetic peripheral neuropathy (DPN)
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1. Michigan Neuropathy Screening Instrument



OhSen g Luyl (6 ol Al

s ole Jez USG5l e o Gogesl oz 0o 0 s
il gl S kS (S )

750 oy 0 &S ladlas oud plnil gloom; 2 L
=L Slgys Ohlem o Thpsd 2 25 5 S
ouds ol Slalllae (3 Suo5 5wt ey asly axslsy
oad plawil (B)lse oo (ubs Glilem )o anes (nl o
Ol 5 JBew ol gl mli b gups ool
Oblem )5 eslie —(s5l9o (na 03 atin YY L (V- - V)
o Sazld o il ek mes (R
a8 asls bl 5 0,55 eanlie ubs o las (g ouw)
@S] Eoped 00 i Sl 4 b jshle
OY) w3l oo 5k s 5 YL Glaoad b oo

aan VY 5b 58 (TIY) oLes 5 Losdsl 6o
Cobs 4 Mo lope 5 0Uj po 1y (Seglie s5len (o pod
oaslin I, TG 5 TC sgpupae g Wd,5 cwyp 99 £58
s bogesl (2ldd s, puts JpS ]y ol as s s
b Lol () old s (1 ol Sde g Dl 045 SIS
Oiyed ais cde ,oG adlas L OYAY) o Ses o
5 JoredS Jlo g oS o Sy 2 oSS
(Y ) 2305 amlie 90 g5 (b (5 50 1y &y S (6 5
aan VY 5l @ TN Ll 5 2>
STplbe J5ST 2 55 5 Seslie «sslen Sl el
s Sl 5o g9 Cabs w4 die (35 5 90 (llew
Js S 5l 515 2015 05,5z ya 50 liine o
o) ol plis hlews onl jo !y G mdS 6,5

(o b aassly a5 sms oo Lid g8 Slalllas ms)y
Sloiiig (edoil b anlllas Gy 4z )5 g bl o0 Ol
Slsr Slayed 255 Gled @ (S5 Slayed &5 a0
Colem «(VV) aos ralS 1) o juedS 6 5 zobaw Wiled oo
Slyeets 5 Sloyed Gl o Bl 052y ln bl
s HDL  zohw o905 (S 0055 (ald j9 slobins
3l ecanl Sgaome jlews 90 £95 cobis 4 M of,81 ;o LDL
35 GLas (T V) o) Kas 5 Syogz axlllas gl o 3,k
AYL slocasS g0 £45 obo @ M ol 31 5o Yo
polie p cuie Ol sbml glp o yes O las
A lple (V) wibie b o] slapSls
JordS golaw p cilizee Slllae gl Sglds s oo
Slaws g Sae cad o Dglds JoJo 4 w65

odle pol> sy 4o il oldlas o1 oo el oluds

Y 55los YA 590 NFer i 9010 ,5 o)l Sy pale olKS

e 3l Byl o aSilie ol i ogs Ll |
009 ‘Sx.u.Jo uad.m‘ 6‘)) Ao ool wl Waesls My

Sl o ool Sgg s gl 5l Woools xy593
Slr s 09 0551 3055 99 m illy (SSee (o 2
I55T 29, 51 Laaslis (25,5 (o Skl oy 2
P9y Sl Loaiie (89,5 09,8 Sl (slp g ad,b S
oLl Slilas S s soliial | Ko g, o3hl b lysil
ab g o plol (V8 asas) SPSS 13l 5 b g
4z S L o P g lel slaygesl os,lolins

olSils g S A8 (sl anlllae ol :GMST A5
o lats “ Dl S poke
5L o IRRMEDSAB.REC.1396.3

aidl ¥

L3555 sl ya 45 sl i il ly 5 ol
e 2ol pylez ole o Jslole yo (g0
Slogre (ials o lez olo 4y Cod pg0 ol (P=+/-10)
Hosae ol o ke ol 4 Cs pom olo g (P=+/-Y)
omolS gen (29,5 e Ol Ll Lo sl (P=+/Y)
S edlidee Jolpe 5l oS o 50 oy aldy oSS
JoyendS Ol poss izren (P>/-0) cilas ()10 cxe
Jolre b ol 4 Cooglin 5 (oo w65
plaS 2 yo e ld (ul (0895 o Sl 9 Al

P> 0) il ylo sy (il ol e ]

C S aois g Cou W&

oo ol Hlaa B Sy ool s bl adow mls
5 Jor—dS zob » )logime 25U (s5l9a - Seglie
Ao, g 059 HDPALC de sl a4 Cooglin o ,wdS 5 5
Sbarog g (05 collad ploxl 4 bgy e Joadlygiws
2 ohlew onl ;0 ACSM LG el (85,9 wb &S
JEL PR VS R S P ROW P ESPFRSOL (L P CE
PTG S S Sl i aS adlosls i Olellas
S aFlh 3o ;o SHlee 9 Seglie Dl el 51 Sy e
Je L LEOA N e bb oo 5550 0] F)ypes
o el 65 g JspedS pob ;5> asy 5o

2. Jorgeetal

1. The American College of Sports Medicine (ACSM)




laig, 5l eolanwl wls ais casline el
G PG00 Sledlbl CwlS (o9, 3l eolaiw! ssle 5 wlus
S5 bly3 gl 4 Gl 5 55 05 S sl
slass jialS @y pod ST ladoe azaf 4 e (YY)
535 i ln Jls () 3 Shac S5 L 7 sl sl
Sl gl 4 Cuaglie hans sl (B350 (22Ul
Ol 50 g (YA) 05d gad oaus (AS jsbas b 0sd oo dguoe
9 S5 g xSy iy RS casdlas
ol ol axlir alplh sats sunlie o6y iuls
G Coglie o sre yasd Yool ol o 7, b asls
Al g0 090 3 (] gud]
Slaogesl o5d oo atie Bsh Slallas 50 L
sl Sogesl (g wogr cubis 4 M clalllas ] ST
Jlo VoIV planls 4 M) G 5eSiln il g,
4 axgi by Wogr 0ad Mie (e (Slgys 4 9 092
& 3] ke sk Gl b o] @ anglie a3
SeVeb lej 0,00 b ol e Yl g0 g5 culs
ol a0l sl atls [l pme dggn jo Xlgd oo
ol g LB A b ol borasl azdls omie
WJoyeds o8l Gl
ST 253 9 059 9 el & Swglie w6 5
oS S SIEL LS wle ke sk o o]
i 2kz U Jol ole )3 HDALC zshaws ¢l (img3 5
Gl o Bla o)l g ralS S 09,5 4 S
Shorg S1B53 sjlen (n yed ataa V7 idod o Ll
olas ohlews ol ;o Iy HDALC o ise Sgugupas ubs

awsls HUal 51 g0 |y HDALC sgpe pos oyladoxs ol ols
Shoyg @ e o131 o jaslh (pl a5 Wb Glee
Sl s g Col 48,5 )15 (cwy 9550 S (0L
ORgh 50 olize cren (YA) wii 53 o] o5 pae
Seete 5 Sloyy @Me 9 HDALC o e 20l (6,500
Sl Seglie G yod atad 05 5l G 1) (s 3 Shes
o9l b Glgys @ e 30 5 05 ohles o
35 oo 4y e ol anlllas gl jpuds 45 ws,S
Se7y Geied 23S Oyge bLISIL Wl JpuS eg,S
9> @l Dolis 50 wlfie 55 iz 990 5l Soges]
OF) asl a5 5b el
53 OFAY) hKen 5 olo asdlas ;o ol i ogdle
oolitnl cull 4z g0 Slo sl 5l esjlse Slyped 25y
OSSOl ped dy S sy o0 Sl 4y AT 0D

Y 5Ll YA 5590 NFee 1i 9310 )5 (ylg i (K3 pole o KiSlD

weads J9SS (oS g0n p ((55laR— Sroglie) (oS 5T (1 yod 5]

Y\

cooliiulojge Sl el Sl g e 0 Sl p
Sbog @5 oo Sglie 5 tagh sladoge)]
Vlaio! spie sl a5 Wog ool Miwe lawme
Lol pals b5, culled & )55l 5 mogls
Gagn slaasly p o5 Yok ployoue jo Sl el
wal las sl

SIS 55 55 led Okt )5 955 oo 4T (priman
BN ey 4 Cad (Shjy Slad bolen (59
30,5 50 09> Sl gohe ;0 St elS el
i 3 gosesl G5y pil adlas o 5 (YY)
2% 58 059 OO e wld nlpl sebla (g)ls (as
G930 NS 65 5 o elS pohe (5 losaepas
sl asls ol

4 Caglin Ll olo lus sl dadllas glaaisl
Sy jo ablad ghloline psd jo ol e
o OYAY) hSsen 5 g 0 2l laghy 4 asllls
e piipae 6lga - (eglie (n e ols 4w
e U5 50 1) ede—idl 4y Cosglie (el gl 55615
s etz ol al 58,5 I s Slissg
st Slmis oo il 53 Yaio 4 iz 8
SFEB S e ks g 4T Sj9e Fuis lasils jge
0,95 9 (oS S SRy 4 barye Wl o0 a5 3,10 3929
35 (OWVAY) Lhles 5 ol—s, (YY) ool oo s
3 oyl 41 Canglia eladl SIS s sine euiipae
- soglie Sl i aian ot lax | Swse0gl asll
I Se s w8 ssaline (ks (Shsye oUj o sslen
Solbowr SYsb 0,95 aiils 5 low 0,90 Jobo I, RYo
A G (G —don Caaglie jlay aF 05 O o0 cls
oley ve—i el c il (Sae aF 0uS oy sl
5 Ob () adl 5l Sl ped 0 &l lp 65 Yok
5 P Ol 53 S)lsline s 5 (VY) (e
99 &5 abd 4w (hleny elgadl 4y Cuglie a3l
Coglie yamls posisac cle LQ.ST (YD) 55,50 canlice
23,5 5l (el (nl dslxe sl by 1y el gl 4
i (So55 Sl ole sl Ll bl Yool oS
o oo plodil Gldllas (55 .Caonl 08,5 dgae | (45559
e olins 2alS (sl asllle glaazil, BM5
3 o255 Olyed 5l pw ) el 4 Ceglie
adles,S 515 Y g cmlus an M sla Sogss
(Y2AY)

Coglie gobw )3 (g ymesd canlllae nl )o Jl> (0l L




OhSen g Luyl (6 ol Al

Sboys plp yo Slol cdadlee wisly lis o ladme
Al syzy Jlab Fuij Ko olml b g o shans
38 S a5 o5 SIS b 8 il sl il
oad plwl (25 5§ O jsodr (u s Sl gy o
Fegtie 5 S5lsn el g5 90 o Wald AT Ul
olo Jloz b oo wid Fola sl iol58l j Llgs
aS ! ools QL—A-H-J (_51.3 6[.@‘_5_4»)); R 0dg92 ).Jé.o
plasl gu—wligal b (5,0 sxe bL3,I HDALC l5s
HDALC 5w ;o Giolidl oo)0 SO o g 0 b Sliss
coigh pl ;o HDALC Zoha o (YF) 05— o Slisw
S Yl cme ol Bleae Ll codlas gl s als
olo Ll Job 53 oo aFld (nl ) J5S 055
Syl sidl Bl an solh) Coronl wilyh oo anlllas Cos
Ohbew nl dgme 0 1) (55 (oped L Cenl
A2 o lid

ol e cols b 4 W e J o nl b
@ Ml o990 ax o g wibice Jlo VIV o Sogesl
ol 0o Gelgmdl @ Ceaglie t09dige S Yok glen
ES TR S N S RPN PSP PSSP
S a4y aimmas il anidls L35G 6 law ool slo s ls
Codlad 51 il e aiB Sage i lez 08l 0wl e
B0 VL) P e lilom 5l S patine 3 Sy (%))
Olbos 5o sy oo S5 4 cnlply rasdl oo i1 (JLo
5 Jlo VIV planls @ Ml e 1Sk oS0 0o
gob Ddsiae Sge ln Wl 1, OA e (0L
Ssb ooy o ol plite 55,9 Sullsd HbALC
g all ole ¥ 5l

b Sogasl (nl (Brae slogyls 4 K0 ope alius
J.;J 4\.1.>)A o Lbu;:»)j.a)‘ (;).oa.a 6[.@5)‘») ML’L;A Jas.’).c
oo Lk 5l o 9 2 S ole 90 Sl am g nped £90
05; o Lbu;:»)j.a)‘ 38 o‘.\.uS‘_J)....S 6&5)|o e )
09,5 33 ol ey g (Il ()25 09,5 4 S 1S
A% oddlice g3 wB oS S sleg,le alS e
Alole o JyS 05,8 p0 begogesl 51 Sy iz
D95 a8 S (gl pd gl 5l oolanwl 4 jgume Lo el
aid oaisS S slagsls mals oo bl ol o
RYo 5l yaS 0,8 5o o Gl 5 25 09,8 5>

Y 55los YA 590 NFer i 9010 ,5 o)l Sy pale olKS

olas Oldllas (Y+) asl Llo,65 0 s oL 5l
AV 5l 4 pm g (lac 03g5 4 a5 Sy pei ilosl
Sobo a M ol Bl S gslie 508 0guge 40 wdylo LS
ole oz bl (pl aidbioe S53e g0 gy
Glse Sl s alie glol o 5l a5 Wiles S
Ly 6V 6550 4o (5290 (G090 9 S)lgwas 2 90)
rob Giegh Gslse e (Jl b (F) a8 e w s
Jdo Yoo as 39 g b oolyed Sugpl Slo jes
Sboss @ Wow 2ol il slagogesl a5 ()l
O3k Sl (99031 A L (02 505 23U Wo g 5 e
WS¢ oo live ng PREW cAJLMas_s @l’)ﬂﬁ’

adsl zobw ;o Dold ey Sl A poee (o
0,90 Job alin o b e olud> Sl s HDALC
50 AaaBo V0. 5l i SKhas el Ooe g Ol el
oo Sglaie bYs Wlgh oo g U eSS L aian
et oed (YV) WS agi 1) Oldllas slaasl
ISl 51 o HDALC pals e a5 cowl oo
el Al 5l Gl HDALC ol 4 Lgd ooyl
o o a3 S e aSoln ol S
3o Sgmte oo il 3YLHDALC #ghaw  sass
AY) 090 dwlgs pling ¢ iy el Ola

S b Soge3l adgl HDALC e pols anllas o
Solem wolhe J S pae caunoylis aSog ds o V
obs (Ve e) ol en 5z, anlllas 95,0 Lol ail
oanlice I, HDALC Fslaw jals aS (Y-Y) o] )Ken 4
s yod aAlzlae 5l iy HDALC #glaw (YO YY) wis )5
aslllas )0 oy 09,5 0 FIFA) 09 yolo ipgh 5l S
5 @by adllas jo (2 095 0 VIV (e 5 b
orls ol els L eghy jo o 5L Ll (ol Ko
SRS e Jelge sy oo Sl 4 cnl by rais csaline
4l ol Gr et 45 Wyl s ggdge onl 5o
sl Fogesl ol Dyl (Vs S 5 culis (2)le
el ails colsl a6 e Lol sla ezl

Lol b akal) o laraghy (& p @bt (IS Hoba
oenlas as eols las ol Slgyed 9 S codld
heree (b Slost b seriiinse bl Say codlad
Slss Ml il ol b Sy e 4z 5 ol
ol (YY) o)ls bLs )l el HDALC slylo of 81 Lo jo

Y.y

1. Church et al




Y 5 lad YA 5590 AFer 5o 5 010,5 ylyoms Sy pale oL e e e o R
ety 5955 g5 g0 ((53lg0— (Soglie) (oS 5 () poi 5]

Sy 0 B A gler (nl Gl el o855 Ol el 2 anke Loz plhite (08555 cudlad Jls ne ilipae nee
o alril ol ez 51 5 SYsb gloy50 40 Wl Sl yes sl s wlu a3 HDALC ghans
L St 05 o Sleidy IS jsbar Sash onl @l

(19,48 9 S5 o2l 5o mbs e by olles HDALC 4 aib

Cyas caass 6850 Al g aallas ol S 65 polan GBL RIBl Gz 9 Giagh
e il e YIFY-0VaS b agie cwgo,d oKl aoole ez U SO b dadl 4 cglie 5 Jgyids
wlogoo pol> Lumgh o oge;l ples 5l aliwg Oryed s e olis 5 ol ook ol (Il Ll
23,5 o S5 g il ,ud Solo (2)l5e 9 S8y Wl plate (55l9a - Soglie

Sgeine IS5 sl U el bosjlal b a

0903Tim 9 03031 iy 33 535031 (Sualer ;b g Silowma S ) Jeoa

O 0098 &y lod g 039 o 09,5

(&2 50550 | p )5 9luS) (%0 ) (PSS oks) (JWw)
Yo YALS/.§ VOO £ o/ YY/Y 0% V/E OSIFEEE S (La ) oy 3995 st
YEIA0HE/FO VO £ o/ ) SAIDSENV/YY DAVORYIAN (s A) s
YAUAYEE/- ¥ VOO £ o/ YY/YFEY VY OFIFE/- 5 (i ) gy25 3395l
YV/ASHE/YY NERG VAN VY -J0A DAVORYIAN (s A) s

HALC o3 loaed 9ot (5L 4 gt y0 (50 o500 ¥ Jguir

Wog )5 o ()10 %0 F olio (/) HbAl1C
-[+a \TARY ANYVEY/EY (& ) g2 Oo903] e
LREL L Gis Ay s
YA \/Y ANV EVFIVA GHEIINEE Jol ole
VeV YIVY Gis Ay s
Niai Ja¥f NYEAY/S (& ) a2 poo ole
YUY Y/ Y Gis Ay s
-I5 Yy V£ YV (& ) gy pom obo
SAEA L Gas A s
- 10 < fY AYVEYY/D (& ) gy £k ole
NV Gis Ay s
VIvA F 955 09
A P

(TC) (plorigm (a3l 43 bas yo sboe,bol Y Jgusr

Wog )5 (e 5ol Sxe F PRER (sl [p,5 $i6) TC
10 N \AAZAREARTGE (5 9) o229 O9e3 1ot
YYVFARVYY Gis A) s
.15 LYY \ARZATEAAZRR (B ) 275 Jol oo
YYV/E-£1Y/04 Gis A) s
-6y ¥y DOEYFE/YY G5 Q) gy pgs ols
FYEYYAAN Gis A) s

Y.y



OhSen g Luyl (6 ol Al

¥ 5yl FA Byg0 NFee 1 g 3105 oy e Sy pale oSl

QAT <1OA YOV/YAxVY/Fs (5 ) oy20 Py olo
YYEIENEVOIFY G A) Juss
QAT e YYMYOEEF/YA (5 ) o2 ok ol
Yya/foxsey G A) Juss
-1#4 F 590
-164 P 29,5
(TG) grlanligns (5L 4 gy po slao lol F Jgur
oy ¥ (et (510 oo F 3lio (i oo 05 90) TG
1Y DAQ VFO/NOEYY/AN G Vg 905Vt
VEEIVAEYO/AN (s M) J s
<IY# \IYS VAVIZOEYY/ Y G Vg Jol ole
VOY/OYEVY/IVY (s M) J s
-17¥ IYY AINZAREARTER] (5 Vg po ols
VFOIPEENYNY (s A)J s
<IYD \IYY VFAIDOENV/OY (8 Vg py ol
IAEAAR AR (s A)J s
-/q I+ VEIYAERYY/AA (8 Vg oolez ol
\YYIFYEYY/PY (s A)J s
VYA F 090
<A P B35
algl 41 Cunglin gilronign (oL & byrye glaoslal . g0
Wog, et (5 13 ane F yolio (el kool 35596 (gl 41 Canglo
<INY /-y YNEEF/YA (8 Vg 905t
\ARdvied (s A) s
QAR \IAD FIVESV/YY (8 Vg2 Jol ole
YIYEOH/YY (s A) s
- /fY ias YIYESV/FO (8 Vg2 o ols
Y\ EOAAY (s A) s
<\ YIfY VNEAZIYY (8 Vg2 pye olo
YIYEYY/AA (s A) S
QAR \IFY YAEY /04 (2 V) o, ool ol
VAESA-Y (s A) S
YIY F O30
DAY P 29,5
References %rgggg?g ;952?21,)6%5 .Assoc1at10n. Diabetes 'care.
(1. Jameson L, Fauei AS, Kasper DL, Hauser SL Longo DL et O itrovascular miek in disbetes: unmet meeds and future
McGraw-Hill Professional Publishing; 2018. directions. Nat Rev Endocrinol. 2010;6(1):19-25.
[2]. Boulton AJM, Vinik Al, Arezzo JC, Bril V, Feldman EL, [4]. Toth C, Brussee V, Martinez J, McDonald D, Cunningham

Freeman R, et al. Diabetic neuropathies: a statement by the

Yot

F, Zochodne D. Rescue and regeneration of injured




5].

6.

(71

[8].

[9].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

intrathecal insulin.

peripheral
Neuroscience. 2006;139(2):429-49.

Kim B FE. Insulin resistance in the nervous system. Trends
Endocrinol Metab. 2012;1(3):133-41.

Praet SF, Van Loon LJ. Optimizing the therapeutic benefits

nerve axons

by

of exercise in type 2 diabetes. ] Appl
2007;103(4):1113-20.

Wolf G, Gabay E, Tal M, Yirmiya R, Shavit Y. Genetic
impairment of interleukin-1 signaling attenuates
neuropathic pain, autotomy, and spontaneous ectopic
neuronal activity, following nerve injury in mice. Pain.
2006,120(3):315-24.

Colberg SR, Sigal R], Fernhall B, Regensteiner JG, Blissmer
BJ, Rubin RR, et al. Exercise and type 2 diabetes: the
American College of Sports Medicine and the American
Diabetes Association: joint position statement. Diabetes
care. 2010;33(12):e147-e67.

de Oliveira VN, Bessa A, Jorge MLMP, Oliveira R]dS, de
Mello MT, De Agostini GG, et al. The effect of different
training programs on antioxidant status, oxidative stress,
and metabolic control in type 2 diabetes. Appl Physiol
Nutr Metab. 2012;37(2):334-44.

Jorge ML, de Oliveira VN, Resende NM, Paraiso LF,
Calixto A, Diniz AL et al. The effects of aerobic, resistance,
and combined exercise on metabolic control,
inflammatory markers, adipocytokines, and muscle
insulin signaling in patients with type 2 diabetes mellitus.
Metabolism. 2011;60(9):1244-52.

Kadoglou NPE, Fotiadis G, Kapelouzou A, Kostakis A,
Liapis CD, Vrabas IS. The differential anti-inflammatory
effects of exercise modalities and their association with
early carotid atherosclerosis progression in patients with
type 2 diabetes. Diabet Med. 2013;30(2):e41-e50.

Sigal RJ, Kenny GP, Boulé NG, Wells GA, Prud'homme D,
Fortier M, et al. Effects of aerobic training, resistance
training, or both on glycemic control in type 2 diabetes: a
randomized trial. Ann. Intern. Med. 2007;147(6):357-69.
Annibalini G, Lucertini F, Agostini D, Vallorani L,
Gioacchini A, Barbieri E, et al. Concurrent Aerobic and
Resistance Training Has Anti-Inflammatory Effects and
Increases Both Plasma and Leukocyte Levels of IGF-1 in
Late Middle-Aged Type 2 Diabetic Patients. Oxidative
Med Cell Longevity 2017; 18(12): 42-56

Kluding PM, 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. ] Diabetes
Complications. 2012;26(5):424-9.

Escott-Stump S, Mahan L. Dietary reference intakes
(DRIs):  recommended intakes for individuals,
vitamin/mineral. Krause’s Food & Nutrition Therapy,
12th Edition, Saunders Elsevier, Philadelphia. 2008.
Fernandes DD, Barbosa JS, de Aguiar VF, de Carvalho DD.
Use of Assistance Protocols for the Screening of Diabetic
Neuropathy in Primary Care: An Integrative Review.
International Journal of Advanced Engineering Research
and Science (IJAERS).2020;7(5).

Moghtaderi A, Bakhshipour A, Rashidi H. Validation of
Michigan neuropathy screening instrument for diabetic
peripheral  neuropathy. Clin Neurol Neurosurg
2006;108(5):477-8.

Lambers S, Van Laethem C, Van Acker K, Calders P.
Influence of combined exercise training on indices of
obesity, diabetes and cardiovascular risk in type 2 diabetes
patients. Clin Rehabil. 2008;22(6):483-92.

Schwingshackl L, Missbach B, Dias S, Kénig J, Hoffmann
G. Impact of different training modalities on glycaemic
control and blood lipids in patients with type 2 diabetes: a

Physiol.

Y 5Ll YA 5590 NFee 1i 9310 )5 (ylg i (K3 pole o KiSlD

weads J9SS (oS g0n p ((55laR— Sroglie) (oS 5T (1 yod 5]

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31].

[32].

[33].

[34].

systematic review and network
Diabetologia. 2014;57(9):1789-97.

Banaei P TV, Rahimi MA. Comparison of the effect of two
types of aerobic exercise protocols on fasting blood
glucose, glycosylated hemoglobin, High-sensitivity C-
reactive Protein and insulin resistance on Diabetic women.
Sport Physiology. 2015(25):99-108.

Chudyk A, Petrella RJ. Effects of exercise on
cardiovascular risk factors in type 2 diabetes: a meta-
analysis. Diabetes care. 2011;34(5):1228-37.

Colberg SR, Sigal R], Fernhall B, Regensteiner JG, Blissmer
BJ, Rubin RR, Chasan-Taber L, Albright AL, Braun B.
Exercise and type 2 diabetes: the American College of
Sports Medicine and the American Diabetes Association:
joint position statement. Diabetes care. 2010; 33(12):e147-
67

meta-analysis.

Badri N HnM, Hosseini Kakhk SA. The effect of two types
of combined training with a different volume on some of
the indicators of neuropathic and functional in women of
type 2 diabetic patients with peripheral neuropathy.
Thesis Hakim Sabzevari University. 2018.

Rezaei M, HamediNia MR, Haghighi AH. The effect of 8
weeks combined resistance- aerobic training on functional
fitness, Nerve growth factor and insulin resistance of
diabetic women with peripheral neuropathy. Thesis
Hakim Sabzevari University. 2018.

Tan S, Li W, Wang J. Effects of six months of combined
aerobic and resistance training for elderly patients with a
long history of type 2 diabetes. ] Sports Sci Med.
2012;11(3):495-501

Balducci S, Tacobellis G, Parisi L, Di Biase N, Calandriello
E, Leonetti F, et al. Exercise training can modify the natural
history of diabetic peripheral neuropathy. ] Diabetes
Complications. 2006;20(4):216-23.

Kim SH, Lee S], Kang ES, Kang S, Hur KY, Lee H]J, et al.
Effects of lifestyle modification on metabolic parameters
and carotid intima-media thickness in patients with type 2
diabetes mellitus. Metabolism. 2006;55(8):1053-9.

Kelly AS, Steinberger ], Olson TP, Dengel DR. In the
absence of weight loss, exercise training does not improve
adipokines or oxidative stress in overweight children.
Metabolism. 2007;56(7):1005-9.

Kluding PM, Pasnoor M, Singh R, D'Silva L], Yoo M,
Billinger SA, et al. Safety of aerobic exercise in people with
diabetic peripheral neuropathy: single-group clinical trial.
Physical therapy. 2015;95(2):223-34.

Millet GP, Vleck VE, Bentley DJ. Physiological differences
between cycling and running. Sports Medicine.
2009;39(3):179-206.

Umpierre D, Ribeiro PAB, Kramer CK, Leitao CB, Zucatti
ATN, Azevedo M]J, et al. Physical activity advice only or
structured exercise training and association with HbAlc
levels in type 2 diabetes: a systematic review and meta-
analysis. JAMA. 2011;305(17):1790-9.

Church TS, Blair SN, 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):2253-62.

Loprinzi PD, Hager KK, Ramulu PY. Physical activity,
glycemic control, and diabetic peripheral neuropathy: a
national sample. ] diabetes complications. 2014;28(1):17-
21.

Davis WA, Norman PE, Bruce DG, Davis TME. Predictors,
consequences and costs of diabetes-related lower
extremity amputation complicating type 2 diabetes: the
Fremantle Diabetes Study. Diabetologia. 2006;49(11):2634-
41.



Y 5yloi YA 8595 AFee i g 01,5 1)l (31
O‘)'s 2 BL»)l) ‘5)""”‘ l %) 0y9° o 9918 55 ¢)lg é“']"ﬁﬁ'l'co ©

The Effect of Combined Training (Resistance-Aerobic) on glycosylated
Haemoglobin, cholesterol, triglyceride, Insulin Resistance in Postmenopausal
Women with Diabetic-Peripheral-Neuropathy

Tayebe Amiri Parsal, Seyyed Reza Attarzadeh Hosseini?*, Nahid Bije?, Mohammad

Reza Hamedi Nia®

1. Ph.D Student in Exercise Physiology, Biochemistry and Sport Metabolism, , Faculty of Sport Sciences,

Ferdowsi University of Mashhad, Mashhad, IR Iran

2. Professor of Sport Physiology, Faculty of Sport Sciences, Ferdowsi University of Mashhad, Mashhad,

IR Iran

3. Professor of Sport Physiology, Faculty of Sport Sciences, Hakim Sabzevari University, Sabzevar, IR

Iran

Abstract

: The most common cause of polyneuropathy is diabetes.
Very few studies have investigated the effects of combined training on
diabetes and diabetic-peripheral neuropathy complications. The purpose
of this study was to investigate the effect of four months aerobic-
resistance training on glycosylated haemoglobin, total cholesterol,
triglyceride and insulin resistance in postmenopausal women with
diabetic-peripheral neuropathy
: For this purpose, 21 patients with diabetic
neuropathy, were divided into two groups of control (n =10) and
experimental (n =11). The experimental group performed resistance -
aerobic training three sessions per week for four months. Subjects’
fasting serum samples were obtained before the start of the study and
after the first, second, third and fourth months of training. Data were
analyzed by one-way ANOVA and repeated measures ANOVA
Total cholesterol, triglyceride, insulin resistance and
glycosylated hemoglobin levels, as well as weight and fat percentage in
the experimental group did not change significantly (P> 0.05).

. Stabilized glucose and glycosylated hemoglobin in
diabetic-neuropathy patients and no increase in total cholesterol, insulin
resistance and triglyceride levels within four months is clinically
important and indicate that regular resistance - aerobic training can delay
progression and complications of the disease.
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