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Abstract u

Background and Aim: The use of supplements and exercise to eliminate metabqli e?and treat diseases has

become popular. The aim of this study was to investigate the effect ofyaerobic exe d dblotlc supplementation on

arterial stiffness and CRP in postmenopausal women with type 2 es. s and Methods: In this semi-

experimental study, 39 women with type 2 diabetes were ran ly divided | ups: aerobic exercise + placebo,

aerobic exercise + synbiotic supplement, and synbiotic supple The duration of the exercise program was 12 weeks

(three sessions per week, where the main part of the g(ercﬁ i session’ consisted of 25 minutes of activity with an
intensity of 40-45% of the maximum reserve heartyrate/and gv weeks, five minutes were added to the duration and
five percent to the intensity of the activity). Subje

CFU) one hour after having lunch. ANOVA test was

lement group consumed one synbiotic capsule (1x109
eck the inter-group difference and correlated t-test was used
to check the intra-group difference of the subjects indings: Intra-group results showed that the ABI increased

significantly in the group of aerobic exerci 0.03) and aerobic exercise + synbiotic supplement (p=0.02).

+ p
the group of aerobic exercise +placebo (p=0.002) and aerobic
exercise+synbiotic suppleme rea protein in all three groups of aerobic exercise+placebo (p=0.001) ),
aerobic training + sygbiotic ent .0001) and synbiotic supplement group (p=0.002) showed a significant

decrease. Serum Ieve#of glucoge, insulin, insulin resistance index, BMI and body fat percentage were also

Also, ankle cardiovascular index

ut ﬂs decrease was not significant. The results of ANOVA did not show a significant
ABI (p=0.292), CAVI (p=0.303), CRP (p=0.483), insulin (p=0.730) in the research groups.

decreased in all three g
dlfference m‘n study group

Conclum* It se ic exercise and consumption of synbiotics in postmenopausal women with type 2 diabetes

roving arterial stiffness and C-reactive protein indices.

ic exercise, synbiotic supplement, type 2 diabetes, arterial stiffness and C-reactive protein.

nding Author, Address: Faculty of Education Physical and Sport Science, Shahrood University of technology,
shahrood, Iran;

Email: hassani_3@shahroodut.ac.ir


mailto:hassani_3@shahroodut.ac.ir

P99 ez b

U5 30 C (LiiSTg yiigp 9 Sl i w p1 S gy oS0 g 00l (63led oy pod il
V&g culio 4 M audly

2 dogans 2 i o ol ol 125

Ol gl g all saio oS Lils (59 pade 5 (Shan T 0aSAlS (555 Ssdse5 09,5 ledils -

Olnl g,mls w090l (o olRadls (o859 pole g (Sutun 5 0aSsls (1359 S99 53 09 M s

50 Al d) 0 aan 12 b el Aol Do S0l S
55 2 5 01 030 il i ST 0oy $O L e as B
S R By 3l g s S oo 0,5 (slo o B 3
ot 15051 5 (29,5 o BB gy g |

ABD) (295laply pald a5 sls (lis (029,509, ki

Dol yials pl bl ccuils alS 509,85 aw 2 10 a0,z o, 9 BMI gl
303) CAVI (p=0/292) ABI sl i idgims (slmos, 5 ;o |, o loline gl 2,5

O danlie jo ‘95] Ve
u
C,g&_w;l“a:m )C

S92 B9,

95 E9 0bd anil (U 10 Sdgmirw Brac g S5len (2 yed ey oo Haiay 16 yF Az (p=0/730)
Dok 50 C piiSTy (g g Sl b (B slaaslls

9 PHE 9 (SFACas i 0USiild (g L Sixiwo oKl (g Ly 1y 30T 1 ghuno 0 93
02332395900 :_ywloi o,Lol « hassani_3@shahroodut.ac.ir :Cig oSl Cony


mailto:hassani_3@shahroodut.ac.ir

m?\ Journal of Practical Studies of

Biosciences in Sport

doddo

S (S Sew g (Bl gand (Rl L aS cunl (il @ g) Glex bLE I g ke ;o (LS 90 g9 cobo gad g 59
@ Cuoglie Jold a5 358 o0 (atine Sufsls il adlie caaiz b oo g9 Sl (2023 ()05 5 (2ld) o) bl IS

. _ cle e e a sl . ‘
Ol 8 (2028 (1,505 5 1 S5hid) el o] 5 05SUEIS a5 Gl (Blr sl e 5 (g
(st 9 W05 Mo 90 €93 oo 4 2017 Jlo 50 plez puliw 53 585 O5les 45T 45 cuul@0 )5 o3k
(1550 5T S3) ey oo 2o y0 9.9 4 0o, 84 5l gands iulEl b aS wl ialil a8 e 693
2 SN e (Sl lai g (B5,0) TYsSgsSle o T YSgs e (5ilen olusn: )lse (2023
4 53 i & ol 0 03l S (35UsS i 5 o ko 51 2014 ¢ ino TS o) el s e

5 aS 09 o0

oddh 315 o ys ceta U ler (Kl fri 50 Sl ol oS (g0 Sl LIS, *‘.ss‘ Ol 2lse g cabo
o GRIBIL nl pogdle (2016 (01,503 5 (Sgmwge) Ceul ol e B E‘c_sf.‘x aw sl b as ol
5 Sl Cundg @l 0 2014 (LR 5 Mllseie) Splioe SIS S Bl czge s cabs 5 (Sl
- Jelse 3B L dapl s oo Shes
S e e (2014 (1508 g Lligeite)
Wlos,S anll Soglpmenl Slillae (2011 () S

WS (o0 jox (P9 ol Dol 5l S dapl (S W
9 7o) 3yl 84> b bl i oubs e olﬁ**
B9 Pl S g Egnd 50 Jule (0 ks (Ggod
S (B (5 So3lail sly (2004 A, 6 Y i o0 ool 95 S Culid 5 90,8 40 Egdge (pl g Cul
Wz a3l S NCAVD ol g -8 &‘59)9‘5 S5 (o0 1B oolial 3550 cilite sla g, (535 0 9 (shanoee)
o0l i el 33 ASely 5T s 4y ol S e 0yl L e B g e 5 ol S s 4 e
anls 09,5 5| YL CAVI 5 e i3l g pm b bt jsbas ol ol 3l 5 CAVI 45 e ou
S § RS o3Il shm < 5 ABD 29 2l @ AFLE 2015 (503 9 1 s JlojasS) 3yl I8
gl B Rl sl o ,'iﬁ Orizred (2015 (1505 5 (osS Lo yesS) 95 (o0 518 eoliial 590 (ae LS

2 Zaki
3 ar

4 Qasaular

5 Matsubara

6 Shin

7 Jakus

8 Rietbrock

9 Ankle-Cardio Vascular Index

10 Gémez-Marcos



P99 ez b

4 e oS (CRP) C RasSly (g n ol oled) slayeise 5 Sleadl (Al el gond e ilie o ST o) slo
(2008 ¢ 505 5 ' giages) W3l a3l S5 5 SzsS 39,0 F55l )0 (sotee G Nlgoe 958 (o0 50 £55 Sl Sy

5 O orbe oelian ol 3l ge 59, 0Sls 5T 555l 5o Wlsi e Lerkins (2l Jole S lgieay TC RSy (0t
5 oyl ol d oly R o g oad (Bime Bgyem 8 lacslens o 00iS 5Ky 5 s%“ oLy (n s
(2010 «pl,%05 5 TiesS) 955 00 o |y (Bore 8 ol 6l @i U 9o Sl (Rl Gl oS Aelﬁ@
5 CRP ails sl> al> o zruly sla,Slas 5 rdgnsl @0 Cunglio pgjoin izl (o (Sie (S
(1999 1,550 5 T Kei8s8) ols (Soo35 bls,l JgyindS 5 ol 5565 xlas Ly o0 CRP
4 Cuglie 285 5 B9yl slacs lom 285 ol Jlaiol 4 358 bl Gy cnl shos 2 crlnle
5 o slacall plha il wlsls (s aionn o 5] (1996 o0 Wiy Jlaze s snlss JLis &1, el
ol 53 007 (ol Sem g T lgial) 3l U wsdpe o o bl oy s ARASe e (S p el
Tobaw (HR ) <8 b ,o jiSTas 0o ,0 75 560 ais b g3len ol aiols (LEIN2022) ol IKan 5 S pga>
15 (2018) o,l5ad ¢ ol (2022 (3,50 5 iae) .mb_a sals 1 (s PEls L C STy ais ooy
50 5 92eadl) wiols i |, YU sl L C ocssTy & 2ol Ioline alS (g5lsn (e 42in 12 51 s
5 oole alex slcenl ad S jge JliA 5 B (o
wols plis g w0 (owy |y 5l Gy ole an
(2010 1,555 4 ¥ yole) amo als 1) oL o 50 Sl (sla,gi S Wilgh co e 31,81 50 (55len y yod aS

5 oSismsn 3l oS 5) BSSgmin 5 (U015 @ B9,See y5ld iedge (Slas 1) Sy s DIl 4 azgi L
b JoSe oal 5l oslinwl 4 o0by Jilos > e Ol 5 Sl sl dae o Sl sl 5 Clasiinns »
5 Sdplie Llbg, s @l ¢ gl laliE G pas 45 wleols s aalllas (ol 1] ol oadh ol
i S ez @z 512013 (50 5 D) oS SeS Sl sle,giS

i L aslin 10 Sigum e U Bpae a5 ad oayd (L8 Oldllas [0 .l 00l sualine
99 €5 smb Oolam 5o JymelS HDL ghass (al38l 5 g il VLDL oy yucrl (55 2015

S $B,eSE e OlSE egas )0 (2018

Wo 4 M Cyane 8,3 36 40 giiow )0 45 (2009) ), 1San

1
2
3
4 Koenig

5 Mendall

6Stewart

7 Madden

8 Prebiotics are food for probiotics.

ive protein

KuboL



m?\ Journal of Practical Studies of

,| ' Biosciences in Sport

~O Syan b St 9en| sl lS aizen (2014 (LS00 5 655L0) Sl (6,80 s slaygsh e
OSon S g (2009 (0,500 5 ' (520)) Cel 0ads oamlive (ge 1 gl 5 ugkidgannl GesliwlisSY (55l Sge
Cellad aphe Sl Gl cage Jete Sliwl 5 (255 Sedlg (63 (SCFA) yoxij olisS ©yz slavewl ags Gayb 5l el
2 o lags o2l mat izmen g (Gl pita (59) » pefites D11 L2012 G100 Ygs't*e.a)&&& Sl g
Slllas a5 azg5 b oaos ooy | LT awde Sl 51l 5Son (2009 ¢, K50 5 7590, LLS) Lol saisS sl

Sl oS« Sb b (St 9y 2 «Sler (n e ol jed A S g s JoSe B pae Ol il j0 0

5 Shrd e p Sgmiew JoSe 5 Gilsr (e Sl (owyp ol aallas Sl Bae g0

plxil 55 £g5 cabis 4 M andl ) (59, » e29,0ls o olKasls B! eS| JR.SHAHROODUT.REC.1402.006)
u

i cubo

dp 9 QSAM &M.JS &J wl.nb A>|9 LY odsS w‘).a 90 J..alk LJAJBBJA G)La] d.xAl} RV

Ll azly g cdbogls i 45 sl T ey 51 45 wiogs 05,:3:; : ol 5 (8) oy plal i s o

4 8959 slabre XD o JoSo 09,5 5 (85 10) S gmimat (55l90 (0 703 (545 15) Ledglovisslge
pac Yo LY S :*54 " Sl Hbale cid cws )0 0,5 Lo VYF (YL GLil (o5 wid : ol iogh
A oS Beb Cobo 5,8 5 Jlu @k 5l G GRS (Sl il 4 (S

o @555 1 il sy slsSd 158 5] ooliiul pos AlidS ole dus ,0 Sigmirems b

Sem 51 Sloys Bras g 35) aw 3l G Lig)lo b Sgmimm Bpas pie oop el 5ol a5l i

.09.3

1 Rishi
2 Vitali
3 Giamarellos



P99 ez b

JosS 00 S5 (lal) ailis, (2l3é ooy Bro 5l Gy el So (JoSe 05,5 5 JoSorg3lsn (203 09,5 sl oges]
G sl 5 (2020 (1, Kss 5 Tal,S) )5 Gpan ) a3 ees Cews) S8 53 Jgame (109%1 CFUZ) ils L Sgisy
09 Sluyed Gl 4 agels (ais oAl (3555 Gl jo JeSersilsn (nped g Ledglorsslen (nped slaog S
S > 5l 0,5 0,5 5009 50,5 Sy g shol Al e (50,5 6,5 idu A els aud> 12 50 g5lee uL...)iq aoliyy axsls
B Fr cas b aodls aids YO Jols Jgl awds> o Lol al> o .o solitul aido) » Sow 4 by g ol

Al oo a8lol cdlad Gul 4 woye mh g loy Doe 4 ABBS iy axan g0 2 AT 04 0SSl )byl

‘)w))jub)md.ab);‘m Md‘mgm\v g_;d.a:\.vu.;).o.v‘_sl.bajjfby ’.M......S 9

b a8 0 Ol Ban o5 lyo 51 5l ooy elulyy 65l by el s (1393 o) S i) wisls b

((Col il B 0Ly = anein GlB 0L y0) x (Gl 390
Silgp Sl o3 3b 5l Jeol> bt o aloml fyge;] e 0,5 dus le).g“ 5 L yed slasan 12 6,90 r:l.dl 3
s 56 (5503 (CRP) C K4S Ty (yatiy s oo pms C}%
oS 9 S yag g5l o Sojlul 05 Bk
a8 ol oolazwl 0,5 ;95 &Le In Body 230 oy S
C KasSly uiigpm ooy zobw 5okl jslate 5 e gihile G iwad ollws 1 eslaiul b ys ol 3l
"o Al g QEAL celo Ve Sl Sl o s @ O joter 4l e )0 Ohlon 5l lesdly Gelgedl mhans 3L (yg3aid
s S0 o5k Sl 5l Ol @ o JoSe G pan g Sl ped dnd> 0,31 51 o el A 505

od aizd cge 6l sl SRS ) o8 g3 pladl Gl e ol o ol a8 S oKinlel b IS lawgs

Polews 510 oz doyd e 0385 (a3l «(339) o

# 009y U CRP zghaw aiad (6l o 5 il a>,0 =80 sbes )0 o guig, S
UP"\‘*‘Q Mdﬂo)lw‘ﬂ‘;ﬂff;g)im()/z wb&l)w}wu Ml)y}o

9 0] 528 3Le Awareness Technology Jaw Elisa Reader olKiiws ;i solatwl b g (2o gail slp¥l i,

0 el pj Jge,8 b s el gadl 4 Caglie Ll

1 LactoCare

2 colony forming units
3 Grom
4 Oxidase Glucose



~— Journal of Practical Studies of ﬁ

! Biosciences in Sport

HOMA-IR= (Lisls -y gund] (uuimi)x Ll 55615 (mgrdly) /§+ 0

L (S e aile, Blas a b ol 5 sile az 10 22 U1 &)l axj0) o lasbinl Ll 8 cod la o)l i o5 O595) mioren

woinlesl bl 51 L8 0 alwil e 12 6 & Slels (s ()5 Denshi 1MsS 58 =S ) VaSera-VS-2000 qiww | ool
..\.n); u}‘rw‘ 4\.9..3.)15 Ol A u.m.u L o..\...>15_'> u...r..oj B w)...m‘ OD.CLH.' ).v‘ )‘ ‘_g).j}l? Li‘f ulf..\....SuS}w

B3 o83 ,T50lS” (9051 5l o 0ols @355 (sl oy Sl oot Sl 5 (TS 5 555 0 sloa> Lo sl

olsly el gasl 5 an g 8 ST (28,5 5l 5 (29,5 00950 Sl s, sl ey e > oolit|
T 53l 5 5l oobil b a3 Ul als g0 ,F ssliil 2,5 Cpr sl bl sl (Siariisy et T a8,b S,
o ad S L s p<0/0 s ;0 SPSS,,

asl

u
[ o
ol ool il ol mlaw o o

Wl o 50 oo axdlle gog S oo 'Lc)UoL{Jg

~5§!f)%5 Aoyl Jgaz yo

oS0 09,5 oot (53198 (y pod Lai 1o + 53198 (1 yod
58/925/69 55/4627/79 57/61£4/09 _
72/76%8/92 76/63%13/41 73/65%9/72 _

Lodg lorsslen (rayed 05,5 ;0 (ABD a5k 2l ‘>L~ slo s e t (5] @S 90 o)leds Jyaz 4 a2 L
T So5 B Al Grimes (S NEBLRALS! (510l jsbay (p=0/028) S5 g e JoSet (55l5 (2 703 9 (P=0/039)
»C 2Sly e n ((P=0
(P=0/002) .5 gyt
P BMEy G (02 s i ?L“SL‘“"" aLe g el gl B2 Sl (oo pobans el 48l 2l (5 lolins o
Sy Jelod ge3l 5l a9 8 BB arslone 5l Gy w3505 lobins (gLl Bl 5log)5 an yo
Iy oolitul (89,5 G SDglsS dnslie Sz (980 (opded S 3l o Al e o 5L
5 (p=0/340) ;S'5l5 «( p=0/730) sl «( p=0/483) CRP «( p=0/303) CAVI (p=0/292) ABI (slo_asLs

E +S5lep (2 ped 9 (P=0/002) Lig)lo+s5lsn (0 09,5 10 (CAVI) oL

SSgmime JeSotS3l9n (n o3 (P=0/001) Leig)lot(s5len (2 yod 09,5 an yo

5 ol Loy 5 s (P0/663)

P95 M 9 295 05950 Ol 51 (w2 ysbiieds (IT) adyb Sy il ylg Julond g Ao t (49031 s 2 Jgun

1 ANOVA



P95 092°
| | | | -
0/303  1/236  0/002 3/920 7/52%0/67 7/9630/54 Lodgylo+ g 3la oy yod
#0/022 2/636 7/48%0/60 8/06%0/72 JoSot 5 3laR (g1 yod
0/198 1/362 7/67%0/72 7/88%0/75 Joso
0/292  1/275  #%0/039  -2/064 1/07£0/09 1/01£0/10 Lodgylot g3lan oy pod
%0/028  -2/202 1/09£0/13 0/98%0/08 JoSot 5 3lgd (51 pod
0/780 -0/280 1/05%0/14 1/03£0/11 oo
0/483  0/743  0/001 4/681 2/98%0/96 4/42%0/87 Lodglo+ 5 3lan oyt pod
#0/0001 6/961 2/67%0/91 4/56+1/24 JoSot 5 3lgh (o yod
%0/002  3/866 2/6920/90 alosro/st  JeSe
0/340  1/111 0/769 0/301 172/53+69/62 175/07467/92 h;3)|.>+‘5)'|9.¢b ROy
0/257 1/190 165/84+41/47 177/23+28/41 JoSot 53198 (5 yod
0/051 2/162 153/92+34/99 176/46+42/45 oo
0/730  0/318 0/575 0/577 7/01%4/94 7/69%3/33 Loig o+ 5 3lad oy yod
0/287 1/115 5/16%2/59 6/18%3/35 JoSot 53198 (5 y0d
0/952 -0/061 7/65%4/88 7/60%5/11 oo
0/663  0/416 0/880 -0/154 3/79%4/40 3/65%3/14 Lodglo+ 5 5lg8 oyt yod
0/185 1/406 2/03%0/95 2/57%1/17 oot 53198 (g1 pod
0/234 1/254 2/69%1/42 3/31%2/43 oo
0/987  0/013 0/077 1/935 30/08+3/34 30/43+3/58 Lodgylo+ 5 3lg oy pod
0/218 1/299 32/41%5/61 32/72+5/86 JoSot 53198 (5 yod
0/074 1/959 29/26%3/11 29/57+3/08 Joso
0/502  0/702 0/601 0/536 44/29%5/27 44/43%5/36 Lodgylo+ g 3lad oy pod
0/126 1/646 45/33%4/37 45/76£4/53 JoSot 5 3lgd (51 o
0/907 -0/119 42/66%4/01 42/63+4/06 oo

p<0/05 zhuw y3 29,5 59,0 15 Fxo Waldy ailis *



m?\ Journal of Practical Studies of

Biosciences in Sport

295 O dmlie )3 5820 (Slwog S o C (LASTy (g (alh Hlolins Dolis pae ol fagh slaall (n e
Al (Sdsm Gy + Sehgm9,) SeSgum iy JoSo Sl31(2021) ) Kan 5 ' Ll (caslidl Lo ol b gucars a5 aisly oo
o9 Sog S ()3 1) sololine gl 9 3,5 pwyp |y ansl U po Sl slagatly n9d el (S5 L (25559
SIS S g a5 wisls ylid (2023) Ko o Yj)sl.él.e(a Omzed (2021 (51,50 ¢ Sl ceilld) Ws S5 sunline
oanlice Laig,le g SCiguyu s0og,S (1 0 1, (g lolies Dglas g Wijls CRP alex 51 olpadl ‘_gL:a)fJLi;J‘ﬁ KVSLIPRVY
SIS ot oz 08 4 s il 835 2 |y 055 i T 2023 (%o 5 55bles) ik g Lo ol
@ oy O ped atin Ceta 3| 55 (2018) Les 5 Slele il wilsi e pols adlllas b

6&05;(’).:).)0 ‘) d)bl.;.,.a UBLGJBJJQ;@»))J ‘) u)s asls| 6‘)‘0 UL))QCG“"S‘B 5 9&9;)&&&0‘;«@
L oo 5 lude adllao (3305 V0 51 (Spe Joo 5 ool Lulys QUG (oSl Slncle) aisls olis oy
S 09,5 A 2 3 1) € (aSly (g p paSlh jloliae alS atcen t I Jo ,*!“m};@ b g @b

+S5l9 L ped ey ot slge

g Slep Dl yad aisls (Lad
i L San o Tl b S g e JaSo
ol 1) Wog sslhemgaS lzme alad
R 0 Sigmgp B pas 45 4s,S el )] Ken o Tl
xlyg asllla )3 (Brae oS 5 by Sogejl Ll (2015 ¢ 5o

0e2lS 50 gy dude Ol 51 WlgS oo (g00xn (G i

& Ven 45l lows )5 (o0 HE-ORP zghans  Siges o 513
g pole G mlo b plie sl guen (2006 ‘é)_im
5 lxbig) ols iul3dl 1) oy HS-CRP 500 s
il wilg e ol axllas by 235 glacde 51 o,
ONae S gy S8l )0 000 ubgs | CRP ga‘c
IRl s 009, 53 (rdgil e 5 (JLug) 39 009, (29,50 yold Elad o Jlo pre Dl ki ) e ol
sl 8-0Se il Jod ol
18 (S sl il (i g

4o dele> 0SS 0 C

B @ omie 355 @i 4 &5 w0gd o0 o) obigS ©pz sladesl oy
012 ;550 5 ° lssg) 09d WI =S5l il 5 2 5U5ms Tl 8-S o)
WG"’)"‘WMUQ}MA‘J%‘ uJ‘ w‘owoo‘éu uysmwlh»yﬁ
Lgr -V 5 ¥ eoysiliy =V 0glior =V ogilhgn =V lapysiS Jue o0lgils adgs falidl ogdle

2 Mahapatro

3 Sugawara
4 Viljanen

5 Voltolini



P99 ez b

doogan ;0 (el oS5 Sy (il -V L2010 (500 5 (Jg) 0gdioe el 2o Sl 4 e Sl (Soe ST
5 L) sse ¥ 5U5eSTolSen s ol 2 5 Mgy ol mile o5 Cenl (6 padt lolié g Sl e
200 so yi |y Sl i (slen o555 Sl yed il b a5 Wl vgzg 0gdlly oile (naiz (izres (2002 (ol K00
il o oo 1ol ) CowsS) Dl sladsSse (oo slazhin 5 (G5 Ol (S2559 2y &S W“u-" g5k (gl
"o Camglgil S-36g S e (ST GoanS S48 el i el STy Gl S oo e | JL gl ok &
Jolge Rl L (25555 0 &5 Sl 0l 503 515500 (2002 ()50 5 L) ol oo LS il 03
Jbisal 5,Shoe 35eg & yznie (0131 slo IS0l 5 LDL ¢ paiirmsgand Cuale oo o g Lt
S Sbae Sgup b eonlply it o S9ae 1) JLigail o Shae wLuST S 2 5 Gl b (o0 5 e D9 s
WS oo S S8 Slell s Jlbigwl ol 1 650Rey 4 (0559 el e o 2ol Sl (JLbsal
e oS gre Gl 5 e g Gefgn e GRIEIL (23559 (e &S Sl ol b 23 51w(2003 (500 5 L)
Sy gabalia Qldl Gy slieSsule &5 ol Rl L L oel B Dlas CSls lapnSetle 5 ol SRl 4
- o S 1y gl SS sloJsbo 5| el iy slaenS s 2P
JoSo Bran US55 (55ls0 (i plowl &5 el T ‘;E
s Brmsgize ;5 o yoles s Sl L ooy lSL!é;r,J

9 2,55 b S g gl o0 7l 5 9 Ol (2

a8l (2016 «(5,955 5 55 Olywe>) wes
s Ghler @ln Sl oo SeTg e
2 g A2 53 gl 00 B LI (lans j551 (g5Luled
g g Rl o Glaien 5B cal 9,5 JWipe L
Slgi oo (reb 0l T sl ok olaws (21381 b S gy

b ol oasls ol oslis pae yols e sloasil s

Cyioes (2008 ‘Qlﬁa 9 L) 0gd e @@1 S

Om 5° (CAVD) (ob e (Sope «sJﬁ
S 9 Ledglorsslan oyl

fk!,,a, Jo ol bl sy (CAVE) ob o (Boye ol Lol o ne LialS 5 (ABI)

88 Syt i polo s 5 i Loy el & Cuaslie (a5 5 Lol el 5

B') =T

)\)ASO‘O umﬁwt ‘J.ol} C.:Lu "\“’l’gs“d"'“""’ LS‘LQOQJS

o&wboa\.;)u.amb 505 50 aian 12 Oow 4y Sdgum . JoSat (55le

Sy )bl 2alS (55lar Sl ped 4 grwly 4o 35 o0 03 b T 51 By 5 (8 Dl npe

2 Gielen
3 Ma

4 Gundy
5 Donley



m?\ Journal of Practical Studies of

,| ' Biosciences in Sport

S8 55 LA 35 rabans s pie 5 gl e S el 5 Sl e 00 Dlel ol (32505 ol b yenes 3
Goyb 5l 6sler Sly pes aS ol Las (2010) Masle ogas cpl 10 (2014 () S ¢ (L) 05l o Sglie pyaiw 4 D
oo iy (2010 dasle) 595 so Loyl i e 2alS Gl (NOY wuluST s 2alidl o (ET-1) 1= il jo ials
9 8 IS (5SS | (CAVD By s o sy 2] e o b (sln Sk 12l i s
ol 3 a8 wlandls (Bg,e 5 ,8les  s3lsr (509 rgat 5 GBips Sute Sl s 1y ki Julse Slak
Sla sl bogs 0ad 055wy o A-ebisnl o5 o lal (NO) WS oy 5 (ET-Ngonbisns SHIBL- <o

33 e eSSy gyl 5l g o)l Blo Mlas slasle » 698 S SG izres S9b o0 B9
9 LQLS)LQ.AJ gf)" ).) 1—0.\.1494.7‘ C\_E...u 45 Aﬁ‘ob; U’“")‘)f u:.Lm u_)LO..\.Q.?u u.u_‘x.o.b .b]so < )j)li"“‘ﬁ)"] MSJ.M.H.:

e S lossmolis Sk ol iy 5 el 43,5 & jp0 slalllae 1- b :“y‘wl,;u oy o il
> 4y g 1-0eligasl 2alS e (8559
5 SIS ST o Sles pulais g By 0)lps Cudle Lad>
s Rl Sy aST e oo a3 b a5 IR
9*‘*—:-9& J
@ 4 e JLbgail og olle &jge )3 g 0ud S 5
Sers 9 1ol waw o (pl jo Wiz 2
3,90 il codled S s & CAVI ozl L}.‘Y
{550 o peite o JLis 5 55558 59 (ol s 50 o iogal sl oolis

a5l o Jlais! o308
‘:fm Lolyon (55l90 (2 yo3 atin 12 aalllas cnl b 4 4z s b 16 oS amai
PRl 5 yed Siedge Sl A az g b (S jebay Ll 00,5 CRP el (a2l 5 b 25

e Sl ol 51 e ol o Sz a5 ol pladl 99 655 Sl 4 i o

Al yin Slge alex 5l 15 LS
>0 )l gob; il Bg,e Saseles
39 Sl el gl S Sldllae S pioes
b Sl S s Olyr GRIBL 5y (2001
[50 5 10le) 005 o wluST S s Luls, 5 adgs 2ol

S97ge Al & 4y b Lol w85 )13 o) 9550 wLuS]

Ol g lasle) wlesls lad asl by 5g,e JLb

s_i.{ u‘}a&d.: Jo‘yso u.)‘ 9 S| 0oy

S 4 s il Sl Sy p plojen jab 4 T sl e 50 4 alslas g0 (]
AR (o 8 azgi 3 s |y b diie) cpl o s ST Slidss 4 5L aS ail Cueal Pl wlsie Sy
5 a5sS b g 005 99,0l o oS il u i)l il )5 a b Lol a8, Sl iagh

Slas ve g Bai g gl

1 Maeda



n ot aste N

P99 ez b

s E 9 ‘SJ"O)AB
Lran 1) 6 l8en JLoS 5 uso,s 8,8 Godiod ol 5o aldblys a5 3g,0L0 Cubis el p e olsil 51 0L o

Alijani, E., Seifi, M., Baghai, M. (2017). The effect of eight weeks of pilates exercises with probiotic suppl
inflammatory indicators Overweight in old age. Complementary Medicine Quarterly, 8(1)
DOI: 10.22034/SBS.2020.161232

Aminilari, Z., Daryanoosh, F., Koshkie Jahromi, M., & Mohammadi, M. (2014). The effect of 12 erobic exercise on
the apelin, omentin and glucose in obese older women with diabetes tyie 2. Jou
Sciences, 17(4), 1-10. [In Persian]. DOI: 10.4093/dm;j.2017.41.3.205

Arani, N., Baghaii, H., KHoramiRad, A., & EsmaelZadeh, A. & Gil, A. (2013). The
resistance, external factor and Medical disease centers in
Journal of Arak University of Medical Sciences, 6, 72-81, 75¥In i

De Block, C., Bailey, C., Wysham, C., Hemmingway, A., Allw \ ‘ (2023). Tirzepatide for the treatment of
adults with type 2 diabetes: An endocrine perspct betes esity and Metabolism, 25(1), 3-17. DOL:
10.1111/dom.14831 “‘

Donyaei, A., Younesian, A., & Koroni, R. (202

of Arak University of Medical

L
a@g!ynbiotic Gaz on insulin

jents with t 2 disease. Scientific Research

e effect of 8 weeks different exercises (endurance,
resistance and combined) on serum level tin-1 and insulin resistance index in women with type 2
diabetes. Journal of Applied Health in Sport Physiology, 10(1), 83-96. [In Persian]. DOI:

10.22049/JAHSSP.2023.27986.1495 .
Donley, D. A., Fournier, S. B., Reger, 8. L.} allance, E., Bonner, D. E., Olfert, I. M., . . . Chantler, P. D. (2014). Aerobic
exercise training re@luces arter i in metabolic syndrome. Journal of Applied Physiology, 116(11), 1396-

1404. DOI: 10.1152/j 2014

inkler, S., Linke, A., Erbs, S., Yu, J., . . . Hambrecht, R. (2003). Anti-inflammatory effects

Gielen, %da

ofe aining in the skeletal muscle of patients with chronic heart failure. Journal of the American College of

y, 42(5), 861-868. DOI: 10.1016/s0735-1097(03)00848-9

0s, M. A., Recio-Rodriguez, J. I., Patino-Alonso, M. C., Agudo-Conde, C., Gémez-Sanchez, L., Gomez-
Sanchez, M., . . . Group, L.-D. (2015). Cardio-ankle vascular index is associated with cardiovascular target organ
damage and vascular structure and function in patients with diabetes or metabolic syndrome, lod-diabetes study:
A case series report. Cardiovascular diabetology, 14, 1-10. DOI: 10.1186/s12933-014-0167-y.

Grom, L., Rocha, R., Balthazar, C., Guimaraes, J., Coutinho, N., Barros, C., . . . Silva, P. (2020). Postprandial glycemia in

healthy subjects: Which probiotic dairy food is more adequate? Journal of Dairy Science, 103(2), 1110-1119.

DOI: 10.3168/jds.2019-17401



%T\ Journal of Practical Studies of
W

Biosciences in Sport

%
4\

Gundy, S. (2004). National heart, lung, and blood institute; american college of cardiology foundation; american heart
association: Implication of recent clinical trial for the national cholesterol education program adult treatment panel
iii. Circulation, 110, 227-239. DOI: 10.1161/01.CIR.0000133317.49796.0E

Heidarianpour, A., & Keshvari, M. (2016). Effects of three types of exercise aerobic, resistance and concurrent on plasma

crp concentration in type ii diabetes patients. Journal of Sabzevar University of Medical Sciences, 23(6), 916-925.

[In Persian]. u

Hoseini, R., Rahim, H. A., & Ahmed, J. K. (2022). Concurrent alteration in inflammatory biomarker gene e sion and
oxidative stress: How aerobic training and vitamin d improve t2dm. BMC Coniplem ine and
Therapies, 22(1), 1-13. DOI: 10.1186/s12906-022-03645-7

llesanmi-Oyelere, B. L., Roy, N. C., & Kruger, M. C. (2021). Modulation of bone and joint bio ut microbiota, and

inflammation status by synbiotic supplementation and weight-bearing exerci
randomized controlled trial. JMIR Research Protocols, 10(10), e30131.\l|: 10: 0131

study protocol for a

il-18 in butyrate-treated intestinal epithelium by stimulati imal promoter region. European journal of
immunology, 32(9), 2635-2643. DOI: 10.1002/152!4 4 0209)32[9x2635::AID-IMMU2635>3.0.CO;2-N

concentration and hs-crp level i japanese men and women. Atherosclerosis, 208(2), 496-500. DOI:

10.1016/j.atherosclerosis.20
Ma, X., Hua, J., & Li, Z. (2 i ove high fat diet-induced hepatic steatosis and insulin resistance by
increasing hehic of hepatology, 49(5), 821-830. DOI: 10.1016/j.jhep.2008.05.025

Madden, K. M., Lockhart, Potter, T. F., & Meneilly, G. S. (2010). Short-term aerobic exercise reduces arterial

, 15(4), 115-119.
uchi, T., Kakiyama, T., Sugawara, J., lemitsu, M., Irukayama-Tomobe, Y., . . . Matsuda, M. (2001). Effects

of exercise training of 8 weeks and detraining on plasma levels of endothelium-derived factors, endothelin-1 and
nitric oxide, in healthy young humans. Life sciences, 69(9), 1005-1016. DOI: 10.1016/s0024-3205(01)01192-4

Maeda, S., Tanabe, T., Miyauchi, T., Otsuki, T., Sugawara, J., lemitsu, M., . . . Matsuda, M. (2003). Aerobic exercise
training reduces plasma endothelin-1 concentration in older women. Journal of Applied Physiology, 95(1), 336-

341. DOI: 10.1152/japplphysiol.01016.2002



n )

P99 ez b

Mahapatro, A., Bawna, F., Kumar, V., Daryagasht, A. A., Gupta, S., Raghuma, N., . .. Sattari, N. (2023). Anti-inflammatory
effects of probiotics and synbiotics on patients with non-alcoholic fatty liver disease; an umbrella study on meta-
analyses. Clinical Nutrition ESPEN. DOI: 10.1016/j.clnesp.2023.07.087

Matsubara, T., Miyaki, A., Akazawa, N., Choi, Y., Ra, S.-G., Tanahashi, K., . . . Maeda, S. (2014). Aerobic exercise training
increases plasma klotho levels and reduces arterial stiffness in postmenopausal women. American Journal of
Physiology-Heart and Circulatory Physiology, 306(3), H348-H355. DOI: 10.1 152/ajpheart.00429!013

Mendall, M., Patel, P., Ballam, L., Strachan, D., & Northfield, T. (1996). C reactive protein and its relation to iovascular

risk factors: A population based cross sectional study. Bmj, 312(7@38), . DOI
10.1136/bmj.312.7038.1061
Moosavi, S. J., Habibian, M., & Farzanegi, P. (2016). The effect of regular aerobic exercise on vels of 25-hydroxy
vitamin d and insulin resistance in hypertensive postmenopausal women with ty,
Rishi, P., Mavi, S. K., Bharrhan, S., Shukla, G., & Tewari, R. (2009). Protective @acy
with a prebiotic in salmonella-induced liver damage. FEMS microbiol
10.1111/j.1574-6941.2009.00703.x
Saghebjoo, M., Nezamdoost, Z., Ahmadabadi, F., Saffari, |., & Hamid"A.

. [In Persian].

jotic alone or in conjunction

‘oif‘eg(z), 222-230. DOI:

t of 12 weeks of aerobic training
on serum levels high sensitivity c-reactive protein, t@mor necrosi a, lipid profile and anthropometric
characteristics in middle-age women patients willh t diabete$h Diabetes & Metabolic Syndrome: Clinical
Research & Reviews, 12(2), 163-168. [In Peﬁianﬁo : 6/j.dsx;2017.12.008

Shakeri, H., Hadaegh, H., Abedi, F., Tajabadi-Ebgahimt, M. N., Ghandi, Y., & Asemi, Z. (2014). Consumption of

while increasing hdl levels in serum from patients with

11745-014-3901-z

synbiotic bread decreases triacylglycerol
type-2 diabetes. Lipids, 49, 695-701. DOI:
Shin, J. Y., Lee, H. R., & Lee, D. C. (2011). Increased a
and in subjects with pre-diabetes rdiovasculardiabetology, 10, 1-5. DOI: 10.1186/1475-2840-10-30

Soinio, M., Marniemi, J., Laakso, M., Ronnemaa, T. (2006). High-sensitivity c-reactive protein and coronary

ial stiffness in healthy subjects with high-normal glucose levels

heart disease mort i with §ype 2 diabetes: A 7-year follow-up study. Diabetes care, 29(2), 329-333.
DOI: 10. 233“% “02.06. =1700

Stewart, L. K., Flynn, M , ., Craig, B. A, Robinson, J. P., Timmerman, K. L., . .. Talbert, E. (2007). The

ainﬂ on inflammatory cytokines and c-reactive protein. Medicine & Science in Sports &
‘Exerc' -1719. DOI: 10.1249/mss.0b013e31811ecelc

Sugawara,‘!;., io, H., Ebata, T., Takagi, K., Asahara, T., . . . Nimura, Y. (2006). Perioperative synbiotic

nals of surgery, 244(5), 706. DOI: 10.1097/01.sla.0000219039.20924.88

., & Safi, M. (2014). Evaluation of correlation between microvascular complications and coronary disease in

patients with type 2 diabetes mellitus. Research in medicine, 38(3), 167-172.

Viljanen, M., Pohjavuori, E., Haahtela, T., Korpela, R., Kuitunen, M., Sarnesto, A., . . . Savilahti, E. (2005). Induction of
inflammation as a possible mechanism of probiotic effect in atopic eczema-dermatitis syndrome. Allergy Clin
Immunol (5), 23-23. DOI: 10.1016/j.jaci.2005.03.047



A ”\\?\ Journal of Practical Studies of

! Biosciences in Sport

Vitali, B., Ndagijimana, M., Cruciani, F., Carnevali, P., Candela, M., Guerzoni, M. E., & Brigidi, P. (2010). Impact of a
synbiotic food on the gut microbial ecology and metabolic profiles. Bmc Microbiology, 10(1), 1-13.
DOI:10.1186/1471-2180-10-4

Voltolini, C., Battersby, S., Etherington, S. L., Petraglia, F., Norman, J. E., & Jabbour, H. N. (2012). A novel
antiinflammatory role for the short-chain fatty acids in human labor. Endocrinology, 153(1), 395-403. DOI:
10.1210/en.2011-1457 u

Zaki, S., Sharma, S., & Vats, H. (2023). Effectiveness of concurrent exercise training in people with type iabetes: A

systematic review and meta-analysis.  Physiotherapy = Theory and WPractic
10.1080/09593985.2023.2225717

)

A
P

o)




