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Accepted: 03 August 2025 Introduction: Galectin-3 and interleukin-18 (IL-18) are considered to be effective
factors in age-related metabolic disorders and obesity, and their response to
Keywords: exercise training in elderly obese women is not well understood. The present study
aimed to investigate the effect of 8 weeks of high-intensity circuit training (HICT)
Combined exercises training combined with olive leaf extract consumption on serum levels of galectin-
Galectin-3 3, IL-18, and fasting glucose in elderly obese women.
Interleukin-18 (IL-18) Method: In this quasi-experimental study, 40 elderly obese women were selected as
Obesity samples, with written and informed consent obtained, and were randomly assigned
Olive leaf to four groups: placebo, supplement, exercise, and supplement + exercise (10
participants in each group). The supplement + exercise, as well as exercise groups,
©2025 Arak University of Medical performed HICT training for eight weeks and three sessions per week for 45 to 60
Sciences minutes. The supplement + exercise, supplement, and placebo groups consumed

one 125 mg capsule of olive leaf extract and a placebo after lunch for eight weeks.
Before and after the test, blood samples were taken from all four groups. Data
analysis was performed using a one-way ANOVA test and Tukey's post hoc test, as
well as a paired t-test, at a significance level of P<0.05.

Results: The intergroup results showed a significant decrease in the values of
galectin-3, IL-18, and fasting glucose in the studied groups (P=0.001). The results of
Tukey's post hoc test showetfa significant difference in the variables of galectin-3
and IL-18 between the exercise group and the supplement and control groups, as
well as between the exercise + supplement group and the supplement and control
groups. There was a significant difference in the glucose index between the exercise
group and the exercise + supplement and control groups. Moreover, the most
significant decrease was observed in the exercise + supplement group.

Conclusion: Although HICT training alone can be effective in reducing galectin-3,
IL-18, and fasting glucose, prescribing HICT training along with olive leaf extract
has a synergistic effect in improving pro-inflammatory markers and fasting glucose.
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INTRODUCTION

Overweight and obesity are common problems
in the elderly. According to the results of a
global meta-analysis in 2025, the prevalence of
overweight and obesity in people aged 60 and
older was reported to be about 73% and 35%,
respectively (2). Most people experience
adipose tissue accumulation in old age, which
leads to an increase in some pro-inflammatory
and anti-inflammatory biomarkers in the body.
Adipose tissue also influences metabolic
disorders and lifespan through a complex
mechanism (7). Common signs of aging include
a 2- to 4-fold increase in pro-inflammatory
cytokines such as interleukin-18 (IL-18) (8). The
function of IL-18 in the autoimmune destruction
of pancreatic beta cells contributes to the
development of type 1 diabetes (13). According
to studies, with increasing age, molecules such
as IL-18 increase, which leads to increased
chronic inflammation and a decrease in the
antioxidant defense system (14). With the
increase in body fat mass and the high
prevalence of cardiovascular diseases in older
age, it is particularly important to investigate
relevant biomarkers. One of these markers is
galectin-3, which, as an adipokine, plays an
important role in the prognosis and prediction of
the course of heart disease. Galectin-3 is a
protein secreted by tissues such as the heart,
kidneys, blood vessels, and macrophages and is
involved in the inflammatory and fibrotic
processes associated with heart disease (23).
Lifestyle modification is one of the most
effective methods for preventing obesity,
diabetes, cardiovascular diseases, and metabolic
syndrome in older adults. It appears that the
occurrence of diseases can be prevented by
adopting proper nutrition, taking into account
the significant role of its antioxidant indicators,
and engaging in sports activities (19). Medicinal
plants have experienced significant growth over
the last two decades due to their minimal side
effects, ease of access, and improvement in
immune system function (37). The use of
antioxidant compounds to reduce insulin
resistance and chronic inflammation, thereby
improving the management of diabetes, has
been explored in recent research (38). Although
it has been shown that inflammatory biomarker
levels can be useful for understanding the effects
of exercise, there is no information on the
changes caused by high-intensity circuit training
(HICT) combined with olive leaf extract
supplementation on IL-18, galectin 3, and
metabolic factors related to diabetes in obese
older women, and no such study has been
conducted so far. Therefore, this study aimed to
investigate the effect of 8 weeks of HICT training
combined with olive leaf extract on serum levels
of galectin 3, IL-18, and fasting glucose in obese
older women.

METHODS

In this quasi-experimental study, 40 obese
elderly women were selected as a sample using
a purposeful and accessible approach, with

written informed consent, and were randomly
assigned to four groups: placebo, supplement,
exercise, and supplement + exercise (10 participants
in each group). Among the 75 people who
responded to the call, 40 met the inclusion criteria
and participated in the study. Those who were
rejected due to non-compliance with specific
criteria, such as age, chronic diseases, or the use of
certain medications, were excluded from the study.
The supplement + exercise and exercise groups
performed HICT training for eight weeks, three
sessions per week for 45 to 60 minutes. The
modified Borg Stress Perception Scale was used to
control the intensity of the training program. The
supplement + exercise, supplement, and placebo
groups consumed one 125 mg capsule of olive leaf
extract and a placebo after lunch for eight weeks.
The subjects' diets were monitored by a nutritionist
through a food recall form, from one week before
the start of the exercise program until the end of the
study. Blood samples were taken from all four
groups before and after the test. Data analysis was
performed using a one-way ANOVA test and
Tukey's post hoc test, as well as a paired t-test, at a
significance level of P<0.05.

RESULTS

The results of the one-way ANOVA indicated that
the exercise, exercise + supplement, supplement,
and control groups were similar in terms of
anthropometric, demographic, and physiological
characteristics at baseline, with no significant
differences between them (P>0.05, Table 2). The

results of one-way ANOVA between groups
demonstrated a significant difference in the levels of
galectin-3 (P=0.001, F=14.57), IL-18 (P=0.001,

F=23.84), and fasting glucose (P=0.001, F=12.60)
between the groups. The results of Tukey's post hoc
test are reported as the mean difference between the
groups in all indices in a pairwise manner (Tables 3
and 4). The within-group paired t-test showed that
the levels of galectin-3, IL-18, and glucose in the
exercise and exercise + supplement groups indicated
a significant decrease after the intervention (P<0.05,
Table 3). In terms of percentage change, the exercise
+ supplement group showed a greater decrease in
the values of IL-18 (2.61%), galectin-3 (1.22%), and
glucose (15.74%) compared to the other groups
(Table 3 and Figures 1, 2, and 3).

CONCLUSION

Although HICT alone can be effective in reducing
galectin-3, IL-18, and fasting glucose, prescribing
HICT training in conjunction with olive leaf extract
has a  synergistic effect in  improving
proinflammatory markers and fasting glucose levels.
Ethical Considerations

Compliance with ethical guidelines

This work is the result of the first author's master's
thesis in exercise physiology and health, approved
by the Vice Chancellor for Research of Kashan

University —and  registered with the code
IR.QUMS.REC.1403.130.
Funding

No financial support was provided for this research.

223



Complementary Medicine Journal 2025;15(3): Autumn

Authors’ Contribution

All  authors participated in the design,
implementation, data analysis, and writing of all
parts of the study.

Conflict of Interest

The authors declare that there are no conflicts of
interest.

Acknowledgments
The authors express their gratitude and appreciation
to all those who contributed to this research.

224



1F+F 3l ¥ o 5lods 10 0,99

https://cmja.arakmu.ac.ir/

g 3 dlio

Tobw 9 99 ) 5 90 las & pao b of oo (HICT) YU v b (glo 9319 by poi aiady A il
G ol 0y 30 Gil 35 oI5 g AA— S of st | V' — SIS (0 g

v[a‘).e‘.’ M‘)"‘M ¢ ':*Y)léj)% 0‘5.?'5\.0.7;0 ¢ \‘a‘).e‘.a ‘).Q)

Sl eolils o Lals ol8isls o Sludl pale 0SLasls ¢ o) 59 pole § Sy Can )i 0,5 ¢ )59 (85809 b O, ol IS (gezeiils )
Sl lals cLals olRils ¢ lusl pole 8aSiisls ¢ L5359 pole 5 S0y Caw i 09,5 «(oD)59 (Siedgn s Hluiils Y
ST QB8 (IS ol o gladl pole 5aSauls (52555 pole 5 Gy ot 09T (B9 (S3alinid a5 ¥

ol ol oo lals (LAl oKy o Slusl psle BuSAINS (oB)ys psle 5 S Canyi 05,5 Bays Sleroee i Jgiwme odiumgi |
vaghar@kashanu.ac.ir

ouuS>

b

bl 5 Ngdie Cguime (Bl g o b lape Sslie SYMB) > S50 belse 51 VA-(S gl g Y- (SIS oo

VECF/ O ) bl s du b
VECE1 0N s by gyl

aim A by adllae cpl 5 Ban s asuie b Bl 4 e latall 3 b5y lipyes @ Ll Gl
Bl 9 M8yl ¥l oy gshaw » (5] S Blas Bpas b olyen (HICT) Vb ©ad b glopls i yo3

PV VO | IR S PR v
Gge3 lyieds BalST g 5 Cols) b g wytd )3 g disdan yobody 3l Wall () Fr (225408 Wllae oyl 52 1) (g

1eeels 53l
HICT by o5
05 Sy 85lae
TR
VA= o) 2l
S

OreitJoSe 09,5 MBS )18 (185 Ve 09,5 p2) (yeit JoSa g i e (JoSto daigls 09,5 jlax 3 (Sola psboas 5 Sl
oyt JoSe 09,5 . 00ls plodl |y HICT oy 05 4y £+ B ¥O G 4 dtin )0 duls dw 5 dlid Culids Cido &y (505 g
Spas ylab 5l ) gyl 5 (1525 S 8)las (05 (JeeIVO JouS e S ) diin Culin S & Lodg 5 (oo
s o5l g 8o (algl (9051 L ool uloxigay 65 b 48 S g5 Digad 09)S oz 2 3l igeil Sl dn g B 008
A pool P<o/+0 (glsliae pdow )5 dtugpn t o S5

okaallln sloog,S )3 bl SIS 5 VA= oyl = yuiSIE uolie )3 g lolinn 2l ols i g S ey s BBl
sloog )5 b 205 09,5 o VA= 0S g yital o Y=pouiSIS o )3 0l (LS (SS9 (ol (905] @l (P=+/- 0 1) uls 52
SlrogsS b (pe5 09)5 G 3515 (Al )3 al jliae MBI JpuS g JoSo b JoSat (3205 09,5 (32 9 SS9 oo
b odmldie JoSot oy o5 09)5 53 (a8 (y pes (e g jlaline ST S g JoSiat (o 503

5275 Lol sy 350 il SIS 5 VA= ) ¥ (SIS alS” 53 il oo leiay HICT @by po iz yo 36 o5 dsld
> 2lBlen SIS S ol g bl sl als dme )3 () S Blas Bpae )L ) HICT ol el

OS2l sl 25 sk ookos
ol Lgiea STyl Sy pole

Copyright © 2025 The Author(s); Published by Complementary Medicine Journal. This is an open access article, distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses /by-nc/40/) which permits others to copy and

redistribute material just in noncommercial usages, provided the original work is properly cited.



http://creativecommons.org/licenses
https://orcid.org/0009-0002-2898-5991
https://orcid.org/0000-0003-0359-525x
https://orcid.org/0000-0001-8933-3589
mailto:vaghar@kashanu.ac.ir
http://cmja.arakmu.ac.ir/search.php?sid=1&slc_lang=fa&key=%D8%B9%D8%B5%D8%A7%D8%B1%D9%87+%D8%A8%D8%B1%DA%AF+%D9%84%D9%88%DA%A9%D9%88%D8%A7%D8%AA

OhSen o ol yos

pydims m bl TLAVA el osd (3135 (Y)) 09 J,S 5,8
O35 9 sk eizpan S 00 )8 5 |y s Sy 5T 5 sl
2 56 el & Cesglie 5 iy (Rl (o B0y asls L IL-VA
oSe laly Ll b i - I8 Solel clalllan ol ool LL3 |
ol i Gl Sl pahu Y Slews Sobl L ol 5 s
‘(ﬂ) Al
Olsd 3 (B9 - B slas low g9t 5 (v (27 B0F RIFIL
5SS oyl Slohg caeal e g s aSls pw)p il
S ansl G lazea a5 el (Galectin-Y) Y- oSIE doasls oyl
WS oo Wl il sy Smotn s ST0RR 2 ek OB
S, bals (b asle Slacsl 5l 48 el gy YooesIE
SIS 595 5 ! slosl B )0 5 0ad mh 5 el She g (So>
I YoosIE (7)) s bispe (8 g)low 4 a5 o)l
P VoS8 ol OF) cola sl IS0 0 5 59md loasla
S olou gy b Ll el Sl Sl oole @l o I8 slacoases
nlpopdle (Y0) abge il e purty o] ol ool &3S aile B
G el slaaa 5 bl b 3 Fo SIS e iyl
3 2550 weSYBL 4 Jate S SO Y-asSIE (YF) o)
b oo sloaild 5l (65l 50 9 Sl (Smal g 9 (Sl slasial 3
L) ele oS Yo SIS wilesls L Lo tmgdy ol 5,0 lead!
bl (V) cl (g - (8wl )3 5ed 9 Sl oo e
2T TA) ojls edo 5,800 $59,md j0 V-uiSIE e Slallas
5 ool 005 I3 VL TS gl Wb 55,08 5 (b oo
e Bbo i g adsileg, il 4 Sl olEl js ad esly ol
ToouSIE (7 F9) ol 095 ol yblbien 51 pin Y- iSIE (o
ol 53 me S hlog o Glyedr (Sl g Sl yo 093 (AE pegdle
b Y SIS YL zsbas wlools L5 Slidllas ol ons axslis ¥ g
lin LS Silgs oo g 0092 Jass po Zobd S8 pday g el 4 Cuaglie
L (ﬂ) adb ke hlen o Sdale gloyks Sb5) sl
aols gl Gl by gy ladlas o (Y+VP) o, Ken 5 (Pang)
e il ol cote dlal, Dbl 5 Bl la asls b Yo asIE
sanlice CRP o IL-% wle ool sba Slis alsil b ol yan Yo SIS
il Sl osill JSLEs S Wl e ToouiSIE oS 05T Ll L
X ogg abo 4l Sl Sime 0 (5 50 T L ke Sl g Bl
Ohlea 5 iy Elr (YY) Wil o)lem &gl Jolpe 5o ohage
Yo oiSIE oS 5 Sl e atin cotn 50 L gladlas jo (VE-Y)
WS Az 0jeadlal )l el p3 By - (B STk Jilse
08 Sz 9 Y-oiSIE el 5 S S 5 dante b (oS 5 e S
Sl o 1) mlis SV 5 By - ol8 slais o 4 Dl s
Sl e dalgay Y- iSIE Sllllas wlalp (TY) wod 0 als
Oyl gey90 g p0 PS5 Ly slaJshe j9pmd 4 e Sl
2 Sl plgreds Glgse 1) Vo (piSIS g, 005l (FF YY) 090 o0
St 835 sl Jlad @ 53 (Sl slags )l Oleys 5 s
@leoiesi ¥ oes cibs 5 o Bl o ol sh (Rl Y- 2SIE ol
5B L Y- SIE oS Wlos S lgie i Slea> Slalllae 5 ol oo ploxil
50,138 L5t Sabie oYM il p lgs oo 2y S8l pukinns
s gy |y Yo SIS ¢ olislig s ol pedgend] Conglio Ligls3l 4
(YD Y0) wlos,S yme 55 ¥ g5 cobs 5 Bla (sl o5l loys Ban
a3l o Y-uiSIE YL pobaw 4 plisl oy codl (Ses (pizren
b wlgioe o sladsbe 1o Y-S ()l o5 (5,5ba w58 12mie 3l

YYs

donio

G o% (27 Wl b b e Gy Sl
5 PES Ly sjlail jhs a1y el caul Ses 45 35
DM 5l (Bl g j9adlal (V) WL oljen (Sojsls b o Slee
Sl 5Tl S gl ool iy s ot 4 laialle o ails
YL Aluse oldl s Bl g oisalal g5l YO Jlo o
S ool (V) Casl oals ()15 asj0 YO 9 VY sga ol Sy
e Olnl VoS )5 Comoz 0 VoVY Sl b 1513
odd 5,55 w0 YVOY 5 YYOF ss0n i gy Bl g (y9adlsl
() ol 03 oo o sl Sl 53 008 oS5 ul3dl g, L oS
- B lsben (gl @ caslie aile el L Sl
bssbom crl 5a0 Bkl (D) coul o o Sl 0 5 (S50
by opbige oo Job g (S i p b b e
Sl 44z by O) Wb GRIP 655k Ol 4 ow 1B
4 arg Wi Glen Wiz b 9o 15,0 plejee yoba plaals
T TN SO IR el .(i) O,l8 &g o aral> 3l 28
oS logn (Fp Bl 4 e &5 Wgdoe gy, (27 b
Lo S8l Gizmed 980 o o Qs 5 ol
Sl jes Job izen 9 (Selslie OWWS (55, ke 5,550
) 3,35 o ils

SARFBY bl e plgse sanlls o9 @y slaailes
o L5l ALYA) VA0S oyityl gman bl iy sloS 55yl
sk 5l &5 el Sl iy 55 ynle 6 ILVA M) 58
dlo e sladsls (JLbisal slosho daglis Sle (yyzean
2o (aizmen (V) 09 oo gh i (27 Z8b g S (9y0 B0
Solow jox 0 9 Fo - B slsln i ln ol
(i e gule ol 510 0) o)l (bl (28 5 cobs
OV o)l 38 Sdalie 8,55 (sl 35,5 pogde IL-\A
Sl S s Gl b Ll o [LA cdle agl
$F9S omlrt a4 e Ghlen 3 (Boe - il
sl sl casldes oz jo IL-VA 5 Slae AOY) cul ol o
bl O 35800 o g5 Sobd )l 4 e SSL s
o5 asl Ll ILVA osman loJsSse oy ial33l b Slalllas
B s 1l 5 epe Sl il T L
slaoSsule 5l (K ILAA 0% sl g s 1) GlawsT ]
9 G0 el GlatiSly palais ) (cage S &5 el Sledll i
e 53 Sl ol o (10) w5 e Ll LS
5 @bl - ras sleanld o g wlead Gl e e
@ 5B ILYA QY 09wl a8 55 eSSl riluols
Wl j5055 59,55 ;5551 5 & (Ssl il ol (9,8 il ags S o8
poi (et (e 000 Gl Y Sl Jee g
3039 G L g eas LB LU pnlid Gdat s (Ssbie
Sl plml silools plis o iagh (VA AB) o)l Siwoen
NS e (1) 05800 ILVA sl (205 s (2355
o5 gz 28l 0 L ILAVA 05 ol s5lse Sl pes sl ons
Sy .(L) a2 oo ol o YO U5 10 5 ae,0 VY o
Cyyed azam ¥ ousols olas (V- YF) (Chunyang and Yijia) Lxy
ool Sl gl g azg5 BB joboar (89,5 B9,y (Shaglie
b aslie )0 a4y Cpoye Sl 4 S (e 09,5 ;0 IL-VA polis



OhSen o ol yos

5 VA0Sl o ok Ol HICT by pes sl 60
o5 Sp blas @IS g, ladlae g oSyl 5 Y-S
Slaleel 5 Conl ouds plnil (855 Sluyed boolpen g Jite O)904
Soa b asdllae ool )3 3525 ite 93 (nl (2lBlen JT Gogas ;s ook
2 O35 Sy blas Byan b olpen HICT ol jes tin A p3b o)
anedle b5 5o LAL 5565 5 VA= GuS ol ol ¥ iSIE (oo zolan

2 el gl

SLITIY)
ol e IRQUMS.RECAF- ¥\ ¥+ 351 05 glylo anlllas
ool dxala o2 90310m 5 3ol ok b stymiaesd g5 5l addlas
Jlo Vo 15 ot el b Jlab e 3l atallis (36 caalllan oy
el g Silre sloog,S 5o GleBls Lol bl g (LA (s ot
szl g Blaal 5L, (a5 Clae g deollo,s ol mhaw ;o 4l
F Gge azo JBlo> GPOWER s b b lo,edlbl Liags,

S8l 5 a0y AD el ol waoys 0 ST Gl L6
S e ol Al sl g 4 aS g VO Egorme 5 .(ﬂ) QD e
Jidoes onto, ol a8 8,5 aallla 4o g azxals 1) 555 (sl oo
log)ls Brae b iroie sl lon (o wile (2l )l b il gl
5 ool gs”L“"’ Oygod by Soge;l aial arilds LS aslllae 5l s>
sk Leigyls 09,5 5 wojlac 09,5 w0 lactn yo¥ 09,5 (oS 09,5 e
S S ool (Bolal () po w85 LB GV 095 8) (sslews
rped 09,5 ;0 V=V e olael G o ool Fr ) 5)let 5l Lo Goges]
slacl g o las 05,5 ;0 V1Y olacl o lact y 503 09,5 j0 V1=V olacl
Lok crl o eansesh pldbgls axd)S )18 ]S 09,5 50 Fo-TY
S b g LitT Jlais! slolas o aglyd dyzl by, cdlonl aslllas £
i anlllae o,y ST dsbiols,
ORI 0SS Az (Bl oy Ole aslllas 4 395 sla b
Foom g Aals et eSS YO LY (o (o 8395 (el
Goladn «als (Boye - B sbaslon @ pogdie (JLo Ve L
PSSy Bl aF (San lbadgame 5 gyl DM (o>
(ol s @l JoSe (pls lag)ls 0,Sidan wsd ol
phie (23559 Collad jo (0,08 ,0 5 (JSIl g Slilss (10,08 pae
Olke 5 Gegn 5l zer sl adlhs I Ay ol A0 (b
Sudasl g5 2 ryed iz w0 Jlsie 0S50S ,5 5l s
lpode ojlas 59,Sidpan 5 o5h pjed Al glo oS
Soaslimyy wloly 1y ivg Jldrd Sl g5 oS es 0
a2 0 ade o cele Vol s o cldld Ll @akelisS
Sl ALl 4 darg b oaniile oS8 wad U begie Jay ol
S e 53 s wies Gl plaelle ek (nl jo e eS8
Sy eme s (Sope - (S Gl len daitewe 5 (ol
wws (nl glp ol 0 S8 Gl Wl s Goe 9 8 paass
by Gl ol J18 S (S jeme A3 51 el jole ol 815
Slsting daby gee ;o GeBod Job ,o Leig)lo 09,5 0l ool 4l
JrsS s gl s lapysesl b o gogesl (Ll (sl il o558
Sy dlas JoSe Grae g (nyed £958 5l G aie S bl
5 Ol o Sl Jsol cule) O el B L e ogesl s
Sl 8559 eolST Ho g yed Clude aiad LT LS o)lse bl
Olaedle o ped sl e 5 el harme a5 05155 QLA

Yyy

Ol ol)‘] —x slal IL-5 asle Sl b L
V-ouSIE malidl 5l mibe glasl oy 5 0,2 deye (ials 5wl
(F9) 555 00

(S 3l St )0 S5 Groged I (S (S S L
Obgs 3 Sdplie prais 5 (Bge - B Glogslen ol
FB By cmlie £S5 L lyn sy o0 Sl 4 Sl sualle
Ol 5l sy slacaled 5 ol Glaws Gl slaasls 4>y
Jdoar gyl ol 5l eoliul LO0) 05 (Fslr Lo lan
30 sl s Gl g g yiws Cdgges oile Wi W‘A—\
SlaS 5 5l eolaxwl .(LV) Col ails g BB ol Sl dns 4o
ssbiteds oo ledll g (gl 4 Cunglie JralS o laST ]
Cawl a8 18 azgi 000 S Glidod o ol gy pas
slac 0,5 o)lil ey Sy dlas 4 g g atws oyl 5l (YA
5 o)l 598 Sl ol 5 Gl Il cools G5 S
5 w55 S Gmgyedsl ol 5o Jgd L ((Jod DlS 5 sl
ol (3,15 3929 55y S 50 o3 VO-VY aS Cewl (g0u355 615 4
ates JUb (Soile Bl 5l gy S p 0 352 9e (Jed Ol s
2 9570 Gmgyeidsl (V) o ls 2V G, (Sous Sy @08
ol alin solss «SlasT il cusls egdle sn; Sy
Ol Slbopwas 5 lidlas Cools Guimen 050 55 g psn
G55z e nm) OglaneS] 5l Wlg e g Conl oud 518
055 S g SlaS sl Cools cul ouls asein N FHuas
LS 3 nl g ol € ey ply Slez 5 o sle plp 99 Loy
03092 Sl b g Wisdise g0 (oliS el pendS JUB Hlow b
o)l el a5 G e LA I el
(FY) 08 (o0 6 55l

SlAl izmes g gilannST Goyinl 2B 4 a2 b nlple
59 Dlinyes 3 gladle jo gy S sjlas SlasT S
J5s JoSe Brae olen
oo (Boe - B Sl slaS il palf 5 SopdS e
5 pliie 55y Slisyes Jleb (S5 S il (FF) oo S
el ) onsslyl bl sl ,Sles zaban als el conlie L355
aes e alS 1) ere slagsslom 4 Dl b3 g 0sdi e
Sl Bl (a3 g Cadls (b9 clisre Sl ped ashe il B1L(VY)

d‘x clio 6)15@1) l

oads yb,l58 .(ﬁ) Sl 00l o0ls Hlias goasie Sldllas o aiedls
Sl @ s S5e By HICT) obj oad b slopls Ol o o
2253 1 g cnl el G BLE) (o2 3 0ml b g 039 a8
Ol bl 5l as ol ploxl g oo (pols Dl (e g S
Sl Q151 (Sl a1 cmizmon (F0) 3550 gmme (35
B (Sobl vee jo Gl ool b i, Sl jes aS
Ol il Heleus! 4y Cuoglin S5 5 wsdm] GBF e (omiiS
Wgoo Ll oS logn o Coul oad jatin 4z S1.(F7)
Sl 5,5 S sl arke o555 Colled SI51 S8 sy
Sp lae JoSo Sras olen 4 HICT (08555 colld 5l 56
Lo (SIplie slaygish 5 F-(piSIE VA-GS gl il 2 oe;
ool 4 laddlas 5SE g o las 092 g 3l aell b5 50 culs b
foly 8l Sledbl lad Syocd byl 5 el i plol S
SlodoSe 8 pan ol pop r uajs Sl T 50 e bl sl S le
alllas s p Ssre ieadll s 5 Gl latelle g5, 2L
@S (opadisns 5 lodlbl 9S4 azgi b aes e liS )



OhSen o ol yos

WEBS gty e g (3,53 s Ly 500 il | (25 1 VY Lol ey
ol o HICT Sl s o plosl Jlabjped i8S > 5 ol 30 b
b N wallyyy oS > jlailo e oS g oS > Y el JS5g
515 SO g g3l ey (e L Ul Tl cnisilys (g5

(FA) (V Jga2) (ol SO g Y o Slo o watly

Yo oas b glopls

05 oo o2l 2
HICT 1 505 4l

g as  dndr an wuad (S Glonls e IS
oratie [ n5 (el Sl 085 pll was Cuis Dae
T gogesl danl .l ploxil aasie Sigy 5 (8559 $Tals 5
ke Slols ayed o 5 Jlb 25 S > g gl (590 4k B

Sl o Al ) Jpor

Cugi g o ol pinl oo

2 om el il gl

(AB3) o poi S5 (yloj ok Cagi Olasi ) (a6) €5 > 52 sl 2l oo Latin
(ainBo) (asli) &5 >

/0 ) YUY ¥ v W 50

YS LYo Y YUY v v ¥

YE LYY s YUY vo ¥ ¥

Yo YE ¥ YUY Yo ¥ 8

¥Y BT ¥ YUY £ ¥ 2

YA L YA ¥ YUY o v y

YEIO b YO/0 ¥ YLy ). ¥ A

9 S0l b (Bl Tg00 (S o9 T (Slbyeiie (g yeS0 Ml
godd g g GRS (g0 b doge)] sobil 08 Lol G o

OSes obd Blas b g o 695l b Wil 03 cmizeen ol aplxe
e LT 059 cyllos o 095 Laslis dwle (gl o (6 S o3Il
Sy el o 93 10 (65 95 b e e 4 Ll 08 g0 g5 p S 9bS
ae bl ) e el FA 5 (0go3lie) cnped e sl 5l G 5,
wets S s aidy wir gl xS o Sus 8l e
&5 JbnsS 2j5 5l ey 25eS 58 S G 5 NS Sl
J...L?c.ajé\.a):;u st.'u o..\..;".sdﬁ]&a_? LSL“‘U}‘”. RIW) C,él.l).b @K.“JLA)T |A91$
o aleiys b o)) pee (S sbolSiylesl 4 lbosdisn
Cazr @B gles o aids Yol o5 sladised (sxSosm pladl
CPsSee ez 53 eadsilulaz pre g wal Gedy Hle Yoo YO
S by I gy b 58 Yo puiSIE ol (60655 -V e sl 50 T5me
Sl g2 0558 VIO Sl b ol 58 (ZELL BIO) 5t J;
Foogr &8 28 Gl oS L g 1Y gy a4 VA= (S ol al ol (6 e 1l
Dl oyl g ydishe 2 eSS ) Camsla b 1 el 555 cobs
clale b 6,5 05ll asye BIA L3109, 9 oy DI 3ls o
oSy SIS T by eSS g, 4 b SIS e
2 Sk o Cewles L (Beckman Instruments, Irvine, CA)

A (6 pS el ] s

aa ] s
Seds) @il LA paasie S Ll cod o gogesl 13 w3,
Eor 5l Gl atin o (STher aalol o8 b Sl (LS (Lae
e w5y 4 bape Sledbl ol S8 adllas (LG U oo ped Aaly

Aol iy b by gdancidyo ¢ (655 <8l ,0 44 by e sboools do Soge]

YYA

55 b pylez g poms &in o 0l olaw badlsl ol Cule, el
Sl dan b ol S5 55 b L Ein ez o 5 S5
plsl ine g Gliwn (225 psle Gluye )l S (g el
b 5 s 5ol el 5l o o &eliy ol S gl
1) sl a5 Cenl 55 53 L S Luliie . soliiul 5 e
oslaiwl el Sal 5l 08 lawg ean STl pwd lesl (S
5y S o i8S go (2jkel Vo b Sl el Dl a5 09 g0
ol e el Lo A B Y 6,05 b aS Conl oyed 0 3¥WL Ve
oS A g (b S > essls Gl s ) an ale (nl ol
S0 Slehe daln gap 50 Leig)lo 5 JoSe 09,8 (F) wd oS
llbgls & adlls o 8,8 Jlisl gloyls o b cosly
O 5l Al e e s il bled Djse s a5 al ools sy
s Bl pail ) Ken dalol 5l algs o

O S p 8ylas JoSo U pao
Siluglo <8 b Lawgi Leig)ls 9 gy S 8)lae slogmsS
B angd OVF-OFFFYYAAOYY cod oS L (ol colped) slo
05 S djlas JooS sue Sy alys) (n peite)las g ojlac o S
2 .250,5 Brae S5 OT L oljen 188 Gro 5l o b oy jo 1,
quw‘).: oMoJA:Lw:‘ O9=) j).i 5)La.c 555)?61,.‘\\‘& J}m—«s
LRl oyge bole )8 oo B0 Jolae (mgyetdsl 2oyd Fro392s
oogy Lol oS s 1) o] ceaS JasS g cal olpl gl
High Performance Liquid ) Yu 21,5 L gbe 31, S5leg,S
99l Jsden «oluS 5 ple ls elesl (Chromatography
i J939505 (S 9,08 5 (228 (g «Olsg) el
WO (ool a5 deig)ls JousS d0e o alljg) 55 Ledg)ls 055
ool (B0+) 03,5 ooliiwl JoSo 05,5 alie gy atwlis )5 Lo
2 Bras sl (ool (ol Ao )le onijle ES L edgp (A1

el oo 5,155 g3 S 6jlas



OhSen o ol yos

basl

Wy ooy, S ol plas ab b Glgl )bl eesl @bt

ICRCIC FE SN L RN SRRV PN FURSPLITIN 4 S0 { WESRW )

5,050 Sledbsl ol 3l a4y (yzren Wl S eabasll L055 p3 L

(Sarongyil o Shy bbd Gl JS 5 (JeSe (JoSetpped e O Osr 2 o Lol s ad osh S8 e,

Om Sl Dolds g widgy GSy aly Cdl> 3 (Susele b 5 oSS ges
@by Il 295w @l (V Jsaz) (>120) 3l ez Ll
(F=VIBY Poefe V) Yo iSIE oo 5o (s lolins D3] ols i
Poofo)) bsb gsels 5 (F=YYAF P VA S]]
laos,S o (F=fo/\Y

(D)) oSS ol (213 w255 50 (et g GBI S

Wools Julowi g4y joui

) ezl g oSl g0t laosls (sles g cnl )
5l el 3l aosls qisi (s dley (s sl Sl 0 4l
g by o ool (gl Ggajl 5l laguilly (e glp g Shis -
Opsloin 0 BoSle BWS Gl owyp lp O 90l @
S iy gl 0l anly S5 il ly Julow ) Laog,S
s 75 L ssbel 03l 51 s3It a4 Camd 03 1m 0eSles
Oypeyd g oS SgllS oy p sl A8y (b)ly JoloS
el ol solas 8 o0kl S5 o5 3051 51 (5 oline
b ol P<e /4 g Jolins s ;3 Y7 &5 SPSS 15310 5 L

gt (S emdal O3e5l @S o)l agzg
OIS s Djgoas el (peled )0 g5 (ke SDS
ook 3 Ol (25 5 (29,5090 0so3] (F 5 T Jsaz) sl oad
o oSt e 9 a3 09,5 53 S5IS 5 VA= ol il Y- sIE
oy Ll 1Y Jgaz) P<e/-0) ol plis | g lobiae Lrals alslos
VIEV) VA= ol il olite 5o (i ol oSt (0 yo 09,5« yusd
ol & o (0o VOIVE) SIS 5 (amys VYY) Yo oSS (oo

g ¥V ) lajloged) (F Jgaz) wpo oo (L3S Loy S

aslllas gloog,S (p asly sloosls glas .Y Jgue

&lobxo o JoSot+ g2 pod R JoSo Laig,lo al> i
IV £515£Y/PV FYIA- £ YY) FE/E-LY/FY SEIV- 2Y/F5 sl b (L) ¢
NA VEAOY £¥/)) VEYYY £ YT VEY/Y - £ YISA VEYNY £ YN Y Ol it (o sila) 03

AFINY £ Y/0- APIAY ¥\ Y AB/AD £ Y/E- AY[S - £ ¥[55 ozl b 5
AT e (559 035
AIY - Y5 ME £ Y5 AYY - £ Y5 AEIY - £ Y/8) o905t
. TYIAY £ /08 YYIYA £ 5V L2 ERNUE TY/S0% VY KPS o bog Lasls
SIv. i
Yany -3 YLIYRE CJAY YAN - £4/AD YO V- Ol it (g oyl 5 5hS)
$295095° 9 (8955 O Dyt (o p jsbaieds (295 €y 48y (Gl (g3l @l ¥ Jgur
P3Son 350850 Slmeddlyl + il ) .
. ; - - 2og,5 e ls
P F Al Alojlsil P T 0903l 0903l S
A TV SIVY- —eI¥ YEVIA-EYIEY TEV/VYEY/OA Jgs
VA= 8l ]
A A AN V/ag YOA/D Y/ YOUA- VYO Jee
[+ YY/AY 25 5%)
-\ /5Y SIAY kel VY AR VAL TEVIA-EYTR 825
Gl sls
—Y/5Y IAYY *efoo) AAY TO-IV-£Y/F] TOA/4 - Y/FF JoSat iy yo5 el
—I\0 IYAY -Iyay SN OA-[+ +£¥/]) OA+JAYEY/AE
Jrs —
ey SYYA IR — 5 IYSTEREA7AVN OA-IYAEYN D Joe ©
et VE/OY 255
AL Y0 kel VE/IAY NGRS OAYI¥SEY/- A R :
Gk
SAIYY -IOFF kel /0A OYYIVYEY/AY AYA/Y-£Y/AA I Al
./ SN FA vF A/ (RRVARES 7T (RRVARE2 0N s
Ll s o8
YA JfeY -/04 <100 Voo [P 2YVR Voo IVeEY/F] Jee
ofjo o Wif #oNY 25 )
—AISY -IFVE *efoo) VEIAA AY/F- Y/ Ve o8 E£Y/AV &5 o
(il
“\OIvE VLY *efen) AYVID AAIR-£Y/5 VY[R EY/EY Saga o <
JCJOUFL IR/ WSFOR SNVRPS IS BN EOR- Xy VSRR SRR N BPS NESORS H XY
anlllas (slaog S dlie sl (S5 sewhnd O35l F Jao
S5 Y- esIs VA= (S o)y Wog,S
- I¥Q V- Y B s o
SNF [-¥# [oeN# RS Loig,ls
[ 0% [oo)# [oo ) # oSat g o5 Loigls
Y [Y* [V R oS
o eV [o o) * St g9 s
I NG [+ oY * JoSa + oy yod s

Loog,S (o lobine coglass

yya



OhSen o ol yos

585 - Al b RsS/3 08

580 -
*

575 - *

570 - WO o
WOy o

565 -

560 -1 T T T

. -

' N =

3 5

05,5 oz ot 0 Yo 0eIE 90l 5 i pdlie Dlis ) Sloged

6 lobine &ilis

370 4 S a2 a R 9%/18 0uS st
365
360 - *
355 - *
350 -
345 -+
340 -

57 57 ¥ Y

o

09,5 oz ot 22 VA0S ol ge3lim 5 i polie gl Y yloges
& loline Gles #

120 - Sl e g a S el 355K

5t e ¥

05,5 sz w5 LB SIS (03T 9 iy ppolie glis X loged

& oliee LS
Syl s ol b gly andle (b o Yo oiSIE o o ralS e
59 (GRelS VYY) Slposs sy u.:),\.:......: oaisdalllas Lngo?; O b ol yan HICT ol o5 atim A ,isb o an b aslllao oyl
A edalive + o ed 09,5 50 el s A Caud (g0l > < c . .
N - - 52 o T T o T —OoS il ¥ oy pobie » 0gR) S Blas Spas
GP0s s SBS A CBIS (peT g JeSe Bran plejee STl LA oS obes addllas ol ol absl Gl axedle by 5o Ll S5 5 A

obts wam llas sl anals ) Yo roSIE polan o ,eis Ul g Sy e aSe e s HICT oy atin A ol

Yy



OhSen o ol yos

g Sledl palS 5o (e Wy, Baiadplis Wl e el 905 4z 5]
b lllas o onb aejls bassl cpl andl asl Sglie wodlo Ssege
el S SYeb 655 Dae 5 ST ladiges

Slas JoSe Gy s HICT oy 03 aam A ols ol yol ddllas
Sl welle b5 3 VA-GS ol (o v 205 5 ) S
Ol pads Qo y0 oy s odbdalllas slrog Syl 4o 040 (g lolixe ,SU
03,5 1 093l Ao pe 4 Cand 503l A pe o (LS -YIFY)
oS Pl ol g Gb5ys b oS lallle b easlie JaSer i pai
Sldllae (ol @l g 0o Sglite gacumezr jo Wlos,S cwyp 1) VA
GO (YY) LSan 5 ey orle ool o3gy (il gogunls
e SHLE S 8lae B pan b ol pon (oS5 (ol ALhd St W3S
Qe o JhalS Y ge cobo 4 M jx;«JL.... Oloye 50 Iy VA= .S o
Loolyen auad ools Sl ped wio,S 5158 (V- YF) o, Sen 5 Bgesol 0
Bl oloye 3 VAol el el lSyd Sy bjlac Span
35 g polo dalllas b a5 (OV) 35 0 AU e pz 0S4 Dlie
ieslie Sl pad 0,53 Ky WS BT (VAT) GlfSan 5 asS OA)
(B2) 392 olyon 3l (o ye 13 VA-(RS g il (go s 22T L

Gl o3l s Gased @i VY 1y b (VY L es 5 50
sanlie |, IL-5 5 TNF-0 bl sl Sles 2ol o 5 o508l
OSen 5 (BSposito) giiwgenl gupal lasllbe o (Fr) wis)S
—OS PRl (o gobie 2 ($0))9 phite Dl ped aidls Gledl (Y- Y)
g ol Slidod 5l o)l )0 Sl 4 azg L .(F)) il 56 VA
Oley Gow wdld £o5 caslllan 090 Comex ;0 Dglas 4 g5 oo Lol oy
Sl il slapenilSe 5, olil oS Gpas 5 saslllas
o] Lawgs a5 ol TNF-Q cloowi 5o5 padsJlad ol VA= S o) iyl
gobe Gl el g aSoe pelas ) TNF- o5 ole (A5
ssalive BMI gelaws (2alS «3aios oyl 0 (FY) 05a VA= (S o) i
stz 805 Rl sl o) o s leannd S L A
JW gilanST by o5 by 9pdos meats Gl bawg o 3580
Sl dlae bwg ©yz lasl HglaST s iz nlnly sd s
Bz el b 55l S ol 5 wes e (WIBL
o Sl alS ol s jsboas o 035 oo Jos 555 - ozl
(Y 0580 VA= (S ol ol gy clale alS el Colgiyo g g9 0dd
(O3PS A g (o5l A Rl gl 53 (o859 Slu el Bk
O Jlisar 5 090 ilizs ol bawgs SIS culs Sl sl
ol ) Ll sl wiilgs e g whioe (Rl gl & Sl
alS el (S5 A I b (sl pls taglie iy yes (FF) azo
Girb VA0S ol liee G2l ol (Sas 055 0 3555020 s
FB) 0,5 &y (07 S3L rals

3 i JeSarin o3 098 50 VA=(S ol rals adlllas ol 5o
Sy 0 el JoSe g cnped 2lBles STl ol a5 0g ey S ple
o5y S blas pF e ¥ Gras b sanlie oud S Al
ol ol BaiS hasd plprea (ool 455 Wlgoe (JoSe plsrea
Sl 5 osmy Sy sjlas o a o,lil anlllae ol o S Jas ol
Qe 5l opizmed g 0400 cpoie 2Ll (gilem loye (gl Slogdll glejo
5 (Conco) S5 .(FF) w50 snTsl> (Soe - B s,
Sl s 055 Gy Sy las aisS BIF (V1Y) o Ken
9 V-0 loline (pals L(FY) 0 (o0 095w 1) Ll yo el
S 85lae JoSlot i ya3 5 (03 sloog S 50 sadioanlive VA= (S gl il
las aal Jole 93 2 Slilas Glapusl 51 (20 Slgs oo g

AR

SUPPl 5 Ssdnnd wuld 0 sepe A8 TooSIE wols
OIS e (OT) S oo (55L Slel g (ol slagnly ale )
8l el @ g oo cdile 2al5 5 Jlee b oS ot
O 5 iz gz (OF) o5 SeS Gl o3l s 0
S5 e b (Rl (aglie Bl ped wo S A)F (VFT)
B sl lom Ml Jhas 053 ()7 5 TooSIE falS g
‘(ﬂ) as o gals sl jo l, sSls oWl g (Sgpe -
R sler o el atin St 5l e (VYD) oS 5 (K158
L oguwpd a5 Q50,5 5,155 oy55a8Lal slls ol 3l s 1) Yo SIS
58,5 )5 OTAA) lSen 5 sodda (OY) o3 il dalllas
el el Splie @jan 4 Mo wiall (15 50 (s5lsn G e
Pl (OF) 09lon J7US 095 4 S (g0 Y- (SIS oline
Sl 0 5SS s s BIY als (V1Y) ol en 3 Bilbao)
5 Silva) sk (OF) WS 38 |, o ool 4 e
2 st HE St o aglin Sl e ploxl b (Y1) (llSen
Olignil L(00) Wi S5 ssalie (pyad 05,5 55 1) ey 2SI
Y-S zobaw w0, 5,155 (Y+A) Kes 5 (Andonian)
Jo ol ool Wl phlian 5 iy ol e 4 e o3l 4
(¥ ) 0,55 ol Yo piSIS jyolie (658l (g ya i 00

L ¥-oeSIE Al e (S (S cOlalllas ol
Al slaadl, Gl Ll o Gasiie )00 352 Sl S
SplS (i (ylo) chie (o ped ST gy cllae o jo Cglas 4y
S asile (elge (pizman g QBALSES 0 S b s
2 Sy Yoo Gl s b ssioe bse G355
b G )3 (8 23le> sl Sl Jalse Glyedr o] Jilg
Jooly o plpea @3S 5 Bps g et 4SSl
Sl yed Yai! sl oy slgitiy Condy ol glyr o0 Jyows
pon (5555 s (slacsylial b plite slopls Sioslis
0551 el 00y ol dalllas yo ¥o SIS 2alS s oS o
olyes a4 Vb Suld b slopls (nyed Glojen (owyp & lasdlhs
sl @l oy 5o T-ouiSIE (g5, 5 95 S JaSe Byan
Aol Gials sy oo Sl a4 Y o jlge 4 azgi bl assls 0
5 GAle plopa Sl Gl 1) ooy Sy YopSIE
SIS o 505 Sy bjlas JoSe g (ob) g Dl ped SlannST ]
@7 Slgme GRalS (5eST Brae JShe @l padglio (15
Josi g ledl laalanly a5 L oS comelS pp ol S
AKT e 0358 Gizmen 9 O5ST J8 slaaiss
Som YooeSIE goh falS medy slp (Sen Sl
9 S Joot o9 Sl aiil oo il 3 pl (TT) aitas (3559
o e Rall Sel i g sl 4 Cueglia alS
(BF) Wgd oo G555 5 A dls 350 sl 5 wigd Yo 2SI

9 0% oS5 09 L YL Dad b (glopls 0 ped o0 a5 4
B - b slasilen St 5 055 (22 TSI RalS
3 o WYY el sz o aes o ialS Gle aedls o6 0
Ll oy S 4 52l Jgl ol s ool Sas Yo SIS b
ol g0 SoS Wl S aeo e plid a5 o)l vy (gunled
5 (HO) 92 ¢ Jlio ey il ails sudb Coonl Wiy oo Silis
Sere b ¥ uiSIE s S as wsls plas (Y4VY) ) Sen
L Ohlem 59 yegS e sz S g (8 o Shee oyl
ol dallhs o ondosalin 2alS (pulply (YY) el Lo ye


http://koomeshjournal.semums.ac.ir/article-1-2873-fa.pdf

OhSen o ol yos

5095 (YT) s ¥ ggi ol llen ;o HBATC 5 ol gl (sLiil oo
S 05y S bilac Cdl e aan £ ais S cdalie (V) o) Sen 4
o g B psbas eiusysdsl S s 1P sl J
OF) oo oo G2alS YL s )Lad @ Do (loye 5o 1) o] Lo
wAsloe Soe j0 SGolds a4 adlise glaausl pl LT a5 cuns atin
OBALS S b Gz 3 GolS wad (lo) e ¢ ey ped STy
balaly jo 5 b ogdise bgye (Sog05] Cedlw aile olge (yrizeo
b @ad b slopls Ol o3 51 (50 adgusdl 4 Caglio s9uy ST pancsilSs
5 2 00y Hals b loply ol i caS g oo pol> dslllas o
g2 5 (VF) 3555 i iz 5 (o 5en] 5 sl ial5l
9 Jol &9 Plae slayd ghis ghw LIEI as 9y ,mla
GLUT-£ (gjloleb 5 Jisl (S ppo o515 Gosb 31 st Sloosissems]
355 il (y35KS (5o b b tal33 «GLUTE ol (sl
oS 3y wialle ob5 4 gl ,Shos S 5 deske 4 5
SlapsilSa b 51} 5 S 5 4l als bl (VYY) S o0
S5k g o al (Jobais)d (27 gead rall il Lo
NERCIRSR WL SN P I NPOVEI Pt L JURE
Liz b oz Jobe & mote b e b sl wnld ke
G135 i) RIS Sl o0, (s pnidshs (ALY 5 s Sen Jolos
A A 38 3B 5 Bl WIS e Busbo nl 55 o0 (eiSisgl
DS 45 D9y diged oS p> o 3xhod (ol Lol glacasgaze S (S
5 oksel (aall sl eonlpl sl 8 5t mls peess cublB 5 ol
o wlge e gl w5, JelS 59,8558 cnlnegdle
s 4 oliws jshiteds (uizmen 09 zrlae @l skl 50 S5 Jale
b sl 4 sl ety Sy slas ol sl ks
Sy B o)l 0529 (oo VY b £ sgum) 5 3Ysb (6,50 8,90 L 55,5
OlFses il s jo Slllhe o 5l gty waled oS
Obs gy S odlas 23l Bl bl ol oS am
ol &l sl sl

S Ao

Gras ploied Wb a5 cal sladgl Slallhs abos | Gubos o)
» Al glagasls » Vb Dab b (ool Sluyed 5 Gy S bilae
i gl ol flis bl wiS o oy 1) (Bl 4 s widle (b
ssba sy Sy las Lo bdeSe LS, HICT (e atin
50 il 35915 gV A S o)l Yo SIS e 2lS sl (s loline
S 5 ey s iy ozl elulyy ol oSt 105 5 Cpaped (sboog,S
Cundg Ogp slp dreg JB g e (60,50, Wiy Al g0 il
bl @ azg b Grizmen a8l Gy andlo (65 )3 (Sdnlie 5 el
S esSy Gleea ga cudlsd ge pl 5l eolaxul HICT ol pes
Jeinll weboe slering Surex 098 il Gl Sleye slaasly
Qb\.od.iyjb 6“‘;;”‘)']‘ L greve) LSL“@"))'.' so..\.:.zf)b..\,.o‘ Lng\.‘:éL}' 05;?51).
e ys0 AL (65908 S Gl (x5 Wl (sl Sy olal 50

Soyed g S

5 05 Sitmid Wil eeld )5 Abpll Gl as Sy adlas ol
5wl Glals oRuils siwgh Cdglre wgan (Jsl iy giw 0
Geios ol szl o ) o 4 OS5 eaiiS S, claioge;] soles
S oo (108 9 SaS wisil (550

YYY

2l ety yeddsl JLb Bole ol pgata &S gty S
odd B 598 oo oS5 S lsieay godsie Slllas
ol s sl ) NF-kB S JlSns s wilgi oo (nfngy58dgl ol
ool S 4 g aes als LA s Ll sl S gl
RS 50 oot B il (nl FA) 05T SST gilagns]
sl lon 5 (Sl wile (Julpd )5 a5 318 (eje Sl slaguly
phie (5559 SN0 smsl D5dse 000 Seatuns Sl b ai e
n calld ol ool wsll Ol als s S5 Jele
oz Sl s Sl eyl alS g b gl el el
wile bl oS sule mhw als 5 Sl ol a8 05 e
Sl fge YopSIS abor ) R Sl slassdse 5 TL-VA
Sere 9 2ledlas else oy Gl b wlg e 559 ()
@ Solei)s g wiSu dea ) o Sl Cendy (SIplie 3 Shee
Slas JoSo oSy oS S8 Seetta Ll Jalge alS
Slell alS 5 l5ihon 1 el Yot iy (55 b 50 S
doe RaSs JoSe 5 (s3lse Dpgots puenilSe 93 58 15 e
9 VooSIE i 2ol Gl (g Wlgioe pol (ol S o
2l JoSat (n yo 09,5 30 VA0S o) i

gl 5o Rl lie (nie oadigmyp log S Gl )0
a5 al oaslin 25,5 (o sl I G (o) SVO/IVE) S
oy 00,8 2y I, elS blas g A5y uped eSS
Srae booes G ol Jl dieys gousite slahagy
ot Ll el ot plomil Sgbie sloasls 5 LS sloolae
b 50 Wl @l 5 w85 Oj50 5SS wilsr (g5, Slallls
V) L)Sen g (Ld g gl ilosg LaBlie o8 5 oglae
o1y Oedgdl 4 Comls sy oS 5 Ol i a5 wisls las
laadl b o5 anidu sgup iz 93 0 5l 0j9a8Lal (slyls Sl
.(V;) Col Sz p yol> dalllas

3 (VW) pllen g (lelonl (aghy ool @ls cuz s
el crge (5ler Dl pad ploil 45 W30S (5,155 sladdlas o
60 (V) 09d ga (Blar @ D (15 55 edgedl & Cnglie (s
Gl slo JoSe wisls las (YY) o) Kea 5 (De Bock) So
5 b Wlae SO plrear wil e ey Sp sladed b
2% 09 W8 e U s pded] 4 ol dg 4 el
5 el S 5 aiiS S jealal shls 5 Jleglee sl
Oeizes (YY) andl il A8 Y gy Sobs 6 pSin
Bpae 15,5 (5,155 (YY) ol )Ken o (Wainstein)  pouly
Oblew 5o atie VF Gaw 4 s S bilac o5 Lo B
ol HbAlc zhw azg LB als cel ¥ ogg cobs 4 M
Ab pn b (VD) GllSea 5 Roriz) 3, (YY)
Wooae 4 5505 sbiagen p i) Spolas b 65 oS
Soegr el gy Sp dlas Gras a5 Wo S (S ada
e il o andlhs ol o (Joonll b dgud] 4 Coplu
V) wts Jlasl sgamme (I (018 2], 9 2t S5 (o3

Sgede 5 5y S p Blas 13 3szge (retygyeilsl d ) e Sl 4
ol Gldlas el Sie udawil 4 Cwglin 5 lpidlas e
V) wikign 9z 1y 5515 palylie iz 5 8lae sl
Ortdly baogs (b oloj IS S5 ol dalllae (glaazily b illae
5) Oopi; S blas Bpas 45 ols il (YY) o Ken
gl g el awie VT e 4 Gy yo p S ke 000 08



OhSen o ol yos

O olbsde
ol IRQUMS REC A - YAY: 3 oS sl jls axlllas oyl
odls oy llbbgls 4y adlllas jo 5 0 Jleixl sl ,has § 28l

OB W g e

9 D39 Sidmid wbl (lid )5 ALl 5l 485y oS ol
@ oLl oRasls piagh prime Cislae Ggae Sl Baians (g,
s VEYNY IYE b a8 0) ) 5 les 5| lgise imgs 5 Al ye s 40 LA les S ey 4 A
s Blail 6, SKen dolol

&8l o,

ol a3l 3529yl Alie o el 5,5 A4S me

References

1. Daniel RA, Kalaivani M, Aggarwal P, Gupta SK.
Prevalence of overweight/obesity among elderly persons
in india: a systematic review and meta-analysis. ] Family
Med Prim Care. 2025;14(5):1675-84. doi:
10.4103 /jfmpc.jfmpc 1254 24. pmid

2. Khaleghi AA, Salari N, Darvishi N, Bokaee S, Jafari S,
Hemmati M, et al. Global prevalence of obesity in the
older adults: A meta-analysis. Public Health Pract (Oxf).
2025;9:100585._doi: 10.1016/].puhip.2025.100585.  pmid

3. Dehghani A, Molani-Gol R, Mohammadi-Narab M,
Norouzy A, Abolhassani MH, Tabatabace Jabali SM, et al.
The prevalence of obesity and overweight among Iranian
population: an umbrella systematic review and meta-
analysis. BMC Public Health. 2024;24(1):3377.  doi:
10.1186/512889-024-20860-8. pmid

4. Zar A, Hoseini S, Pakdel E, Ahmadi F. The prevalence of
overweight and obesity in the elder women of Shiraz
nursing homes in 2016 and its association with physical
activity. ] Gerontol. 2018;3(1):1-10. [Persian] Link

5. He KJ, Wang H, Xu ], Gong G, Liu X, Guan H. Global
burden of type 2 diabetes mellitus from 1990 to 2021, with
projections of prevalence to 2044: a systematic analysis
across SDI levels for the global burden of disease study
2021. Front Endocrinol (Lausanne). 2024;15:1501690. doi:
10.3389/fendo0.2024.1501690. pmid

6. Harris MI, Hadden WC, Knowler WC, Bennett PH.
Prevalence of diabetes and impaired glucose tolerance and
plasma glucose levels in US population aged 20-74 yr.
Diabetes. 1987;36(4):523-34. doi: 10.2337/diab.36.4.523.
pmid

7. Tchkonia T, Motbeck DE, Von Zglinicki T, Van Deursen
J, Lustgarten ], Scrable H, et al. Fat tissue, aging, and
cellular senescence. Aging Cell. 2010;9(5):667-84. _doi:
10.1111/4.1474-9726.2010.00608 x. pmid

8. Hemmati Shekrab S, Vahedi Kalesaran N, Bahram A,
Ahmadian Heyran A, Lotfi Hamzeh Khanlou F. The
effect of a course of TRX training on cardiovascular
indices pentraxin 3, CRP, and interleukin 18 in overweight
elderly men. J Sports Biomotor Sci. 2023;15(29):32-42. doi:
10.22034/sbs.2023.398825.1036

9. Tavallaie M, Hsu CC, Hardaway BD, Dou H, Fidler T,
Kim E, et al. IL-18 inhibition enlarges lesions, necrotic
cores and thickens fibrous caps in Jak2VG617F clonal
hematopoiesis-driven atherosclerosis. Biorxiv.
2025:2025.06. doi: 10.1101/2025.06.03.657754

10. Zirlik A, Abdullah SM, Gerdes N, MacFarlane T,

Schonbeck U, Khera A, et al. Interleukin-18, the metabolic

syndrome, and subclinical atherosclerosis: results from the

Dallas Heart Study. Arterioscler Thromb Vasc Biol.

2007;27(9):2043-9. doi: 10.1161/ATVBAHA.107.149484.

pmid

. Shamsi M, Shalamzari A, Jafarabadi A, Badrabadi T. Anti-

inflaimmatory effects of a bout of circuit resistance exercise

with moderateintensity in inactive obese males. SSUJ.

2011;19(5):598-609. Link

. Blankenbetg S, Tiret L, Bickel C, Peetz D, Cambien F,

Meyer |, et al. Interleukin-18 is a strong predictor of

cardiovascular death in stable and unstable angina.

Circulation. 2002;106(1):24-30. doi:

10.1161/01.¢ir.0000020546.30940.92. pmid

. Oikawa Y, Shimada A, Kasuga A, Morimoto J, Osaki T,

Tahara H, et al. Systemic administration of IL-18

promotes diabetes development in young nonobese

diabetic mice. ] Immunol. 2003;171(11):5865-75._doi:

10.4049 /jimmunol.171.11.5865. pmid

1

—_

1

N

1

|5

YYY

Sl o>
el 03,55 il s o Culem S s 7k ol

14. Taghian F, Ghatreh Samani K. Dose 12 week resistance training
influence IL-18 and CRP levels in eldetly men? Razi | Med Sci.
2018;24(165):77-84. [Persian] Link

15.Mallat Z, Cotbaz A, Scoazec A, Besnard S, Leséche G,
Chvatchko Y, et al. Expression of interleukin-18 in human
atherosclerotic plaques and relation to plaque instability.
Circulation. 2001;104(14):1598-603. doi:
10.1161/hc3901.096721. pmid

16. Colbert LH, Visser M, Simonsick EM, Tracy RP, Newman AB,
Kritchevsky SB, et al. Physical activity, exercise, and
inflammatory markers in older adults: findings from the Health,
Aging and Body Composition Study. ] Am Geriatr Soc.
2004;52(7):1098-104.  doi:  10.1111/}.1532-5415.2004.52307.x.
pmid

17. Alboni S, Cervia D, Sugama S, Conti B. Interleukin 18 in the
CNS. J Neuroinflammation. 2010;7(1):9. doi: 10.1186/1742-
2094-7-9. pmid

18. Okamura H, Tsutsui H, Kashiwamura S, Yoshimoto T,
Nakanishi K. Interleukin-18: a novel cytokine that augments
both innate and acquired immunity. Adv Immunol. 1998;70:281-
312. doi: 10.1016/50065-2776(08)60389-2. pmid

19. Yamaoka-Tojo M, Tojo T, Wakaume K, Kameda R, Nemoto S,
Takahira N, et al. Circulating interleukin-18: a specific biomarker
for atherosclerosis-prone patients with metabolic syndrome.
Nutr Metab. 2011;8:3. doi: 10.1186/1743-7075-8-3. pmid

20. Leick L, Lindegaard B, Stensvold D, Plomgaard P, Saltin B,

Pilegaard H. Adipose tissue interleukin-18 mRNA and plasma
interleukin-18: effect of obesity and exercise. Obesity.
2007;15(2):356-63. doi: 10.1038/0by.2007.528. pmid

. Chunyang L, Yijia S. Analysis of the effects of group progressive

resistance training on Intetleukin-8 (IL-8), Interleukin-18 (IL-

18), Interleukin-6 (IL-0), Intetleukin-12 (IL-12) and VO2max,

VEmax, O2pulsemax, HRmax, and mMRC in elderly patients

with chronic obstructive pulm. ] Med Biochem. 2025;44(1):112-

8. doi: 10.5937/jomb0-52323. pmid

Metrikat J, Albrecht M, Maya-Pelzer P, Ortlepp JR. Physical

fitness is associated with lower inflammation, even in individuals

with high cholesterol-An alternative to statin therapy? CVD

Prevention Control. 2009;4(3):149-56. doi:

10.1016/j.cvdpc.2009.05.001

23.Ho JE, Liu C, Lyass A, Courchesne P, Pencina MJ, Vasan RS, et
al. Galectin-3, a marker of cardiac fibrosis, predicts incident
heart failure in the community. JACC. 2012;60(14):1249-56.
Link

24.Li LC, Li J, Gao J. Functions of Galectin-3 and its role in
fibrotic diseases. ] Pharmacol Exp Ther. 2014;351(2):336-43.
doi: 10.1124/jpet.114.218370. pmid

25.Cao ZQ, Yu X, Leng P. Research progress on the role of gal-3
in cardio/cerebrovascular diseases. Biomed Pharmacother.
2021;133:111066. doi: 10.1016/j.biopha.2020.111066. pmid

26.Nayeri Khoob H. Effect of regular resistance exercise on

galectin-3 responses to a bout of heavy resistance training.
Metab Exercise. 2021;11(1):189-98. doi:
10.22124/jme.2023.23951.249

. Pugliese G, Iacobini C, Pesce CM, Menini S. Galectin-3: an

emerging all-out player in metabolic disorders and their
complications. Glycobiol. 2015;25(2):136-50. doi:
10.1093/glycob/cwulll. pmid

28. Papaspyridonos M, McNeill E, de Bono JP, Smith A, Burnand
KG, Channon KM, et al. Galectin-3 is an amplifier of
inflammation in atherosclerotic plaque progtression through
macrophage activation and monocyte chemoattraction.
Arterioscler Thromb Vasc Biol. 2008;28(3):433-40. doi:
10.1161/ATVBAHA.107.159160. pmid

29. Stiram DK, Gowti G, Haridoss S, Venkatesan S, Rajendran I,

2

—_

2

o

2

]



https://doi.org/10.4103/jfmpc.jfmpc_1254_24
https://doi.org/10.4103/jfmpc.jfmpc_1254_24
https://pubmed.ncbi.nlm.nih.gov/40547750/
https://doi.org/10.1016/j.puhip.2025.100585
https://pubmed.ncbi.nlm.nih.gov/39902301/
https://doi.org/10.1186/s12889-024-20860-8
https://doi.org/10.1186/s12889-024-20860-8
https://pubmed.ncbi.nlm.nih.gov/39633330/
https://joge.ir/article-1-165-en.html
https://doi.org/10.3389/fendo.2024.1501690
https://doi.org/10.3389/fendo.2024.1501690
https://pubmed.ncbi.nlm.nih.gov/39583961/
https://doi.org/10.2337/diab.36.4.523
https://pubmed.ncbi.nlm.nih.gov/3817306/
https://doi.org/10.1111/j.1474-9726.2010.00608.x
https://doi.org/10.1111/j.1474-9726.2010.00608.x
https://pubmed.ncbi.nlm.nih.gov/20701600/
https://doi.org/10.22034/sbs.2023.398825.1036
https://doi.org/10.22034/sbs.2023.398825.1036
https://doi.org/10.1101/2025.06.03.657754
https://doi.org/10.1161/atvbaha.107.149484
https://pubmed.ncbi.nlm.nih.gov/17626902/
http://jssu.ssu.ac.ir/article-1-1735-en.html
https://doi.org/10.1161/01.cir.0000020546.30940.92
https://doi.org/10.1161/01.cir.0000020546.30940.92
https://pubmed.ncbi.nlm.nih.gov/12093765/
https://doi.org/10.4049/jimmunol.171.11.5865
https://doi.org/10.4049/jimmunol.171.11.5865
https://pubmed.ncbi.nlm.nih.gov/14634096/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Taghian+F%2C+Ghatreh+Samani+K.+Dose+12+week+resistance+training+Influence+IL-18+and+CRP+levels+in+elderly+men%3F+Razi+Journal+of+Medical+Sciences.+2018%3B24%28165%29%3A77-84.&btnG=
https://doi.org/10.1161/hc3901.096721
https://doi.org/10.1161/hc3901.096721
https://pubmed.ncbi.nlm.nih.gov/11581135/
https://doi.org/10.1111/j.1532-5415.2004.52307.x
https://pubmed.ncbi.nlm.nih.gov/15209647/
https://doi.org/10.1186/1742-2094-7-9
https://doi.org/10.1186/1742-2094-7-9
https://pubmed.ncbi.nlm.nih.gov/20113500/
https://doi.org/10.1016/s0065-2776(08)60389-2
https://pubmed.ncbi.nlm.nih.gov/9755340/
https://doi.org/10.1186/1743-7075-8-3
https://pubmed.ncbi.nlm.nih.gov/21251304/
https://doi.org/10.1038/oby.2007.528
https://pubmed.ncbi.nlm.nih.gov/17299108/
https://doi.org/10.5937/jomb0-52323
https://pubmed.ncbi.nlm.nih.gov/39991166/
https://doi.org/10.1016/j.cvdpc.2009.05.001
https://doi.org/10.1016/j.cvdpc.2009.05.001
https://www.jacc.org/doi/abs/10.1016/j.jacc.2012.04.053
https://doi.org/10.1124/jpet.114.218370
https://pubmed.ncbi.nlm.nih.gov/25194021/
https://doi.org/10.1016/j.biopha.2020.111066
https://pubmed.ncbi.nlm.nih.gov/33378967/
https://doi.org/10.22124/jme.2023.23951.249
https://doi.org/10.22124/jme.2023.23951.249
https://doi.org/10.1093/glycob/cwu111
https://doi.org/10.1093/glycob/cwu111
https://pubmed.ncbi.nlm.nih.gov/25303959/
https://doi.org/10.1161/atvbaha.107.159160
https://doi.org/10.1161/atvbaha.107.159160
https://pubmed.ncbi.nlm.nih.gov/18096829/

OhSen o ol yos

George M. Association of galectin-3  with  high
cardiovascular risk in patients with type 2 diabetes
attending a multi-specialty hospital in South India. Int ]
Res Med Sci. 2016;4(12):5417-21. Link

30. Andonian BJ, Bartlett DB, Huebner JL, Willis L, Hoselton

A, Kraus VB, et al. Effect of high-intensity interval

training on muscle remodeling in rheumatoid arthritis

compared to prediabetes.  Arthritis Res  Ther.

2018;20(1):283. doi: 10.1186/513075-018-1786-6. pmid

LLiY, Li T, Zhou Z, Xiao Y. Emerging roles of Galectin-3

in diabetes and diabetes complications: A snapshot. Rev

Endoct  Metab  Disord.  2022;23(3):569-77.  doi:

10.1007/511154-021-09704-7. pmid

32.Pang ], Nguyen VT, Rhodes DH, Sullivan ME,
Braunschweig C, Fantuzzi G. Relationship of galectin-3
with obesity, 1L-6, and CRP in women. ] Endocrinol
Invest. 2016;39(12):1435-43.  doi: 10.1007/540618-016-
0515-8. pmid

33. Cheraghbirjandi K, Ghasemi E, Hosseinzade M, Allahyari
D. The effect of multicomponent training (aerobic,
resistance and balance) on galectin-3, cardiovascular risk
factors and psychological well-being in overweight elderly.
J Appl Health Stu Sport Physiol. 2023;10(2):54-67. doi:
10.22049 /jahssp.2023.28231.1534

34.Vora A, De Lemos JA, Ayers C, Grodin JL, Lingvay L
Association of galectin-3 with diabetes mellitus in the
dallas  heart study. J Clin Endocrinol Metab.
2019;104(10):4449-58. doi: 10.1210/jc.2019-00398. pmid

35.Menini S, Tacobini C, Blasetti Fantauzzi C, Pesce CM,
Pugliese G. Role of galectin-3 in obesity and impaired
glucose  homeostasis. Oxid Med Cell Longev.
2016;2016:9618092. doi: 10.1155/2016/9618092. pmid

36. Smereczyniska-Wierzbicka E, Pietrzak R, Werner B. A
scoping review of galectin-3 as a biomarker of
cardiovascular diseases in pediatric populations. Int ]
Environ Res Public Health. 2022;19(7):4349. doi:
10.3390/ijerph19074349. pmid

37.KW L. Dietary carvacrol lowers body weight gain but
improves feel conversion in female broiler chickens. ]
Appl Poultry Res. 2003;12:394-9. Link

38. Malayeri SR, Abdolhay S, Behdari R, Hoseini M. The
combined effect of resveratrol supplement and endurance
training on I11.-10 and TNF-« in type 2 diabetic rats. Razi |
Med Sci. 2019;25(12):140-9. Link

39.Lee OH, Lee BY, Lee J, Lee HB, Son JY, Park CS, et al.
Assessment of phenolics-enriched extract and fractions of
olive leaves and their antioxidant activities. Bioresour
Technol. 2009;100(23):6107-13. doi:
10.1016/j.biortech.2009.06.059. pmid

40. Karabag-Coban F, Hazman O, Bozkurt MF, Ince S.

Antioxidant status and anti-inflammatory effects of

oleuropein in streptozotocin-induced diabetic nephropathy

in rats. Eur ] Med Plants. 2017;18(2):1-10._Link

.Elmarakby AA, Sullivan JC. Relationship between

oxidative stress and inflammatory cytokines in diabetic

nephropathy. Cardiovasc Ther. 2012;30(1):49-59. doi:

10.1111/4.1755-5922.2010.00218.x. pmid

. Kwak JS, Kim JY, Pack JE, Lee Y], Kim HR, Park DS, et

al. Garlic powder intake and cardiovascular risk factors: a

meta-analysis of randomized controlled clinical trials. Nutr

Res Pract. 2014;8(6):644-54. doi:

10.4162/nrp.2014.8.6.644. pmid

. Colberg SR, Sigal RJ, Yardley JE, Riddell MC, Dunstan

DW, Dempsey PC, et al. Physical activity/exercise and

diabetes: a position statement of the American diabetes

association. Diabetes care. 2016;39(11):2065-79. doi:

10.2337/dc16-1728. pmid

44. Peake JM, Della Gatta P, Suzuki K, Nieman DC. Cytokine
expression and secretion by skeletal muscle cells:
regulatory mechanisms and exercise effects. Exerc
Immunol Rev. 2015;21:8-25. pmid

45. Sepehrirad M, Valipour Dehnou V, Fathi MO. Effects of
hict on serum lipids and glucose levels in elderly women.
Iran J Nurs. 2018;31(115):20-8. doi:
10.29252/ijn.31.115.20

46. Nazari M, Minasian V, Hovsepian S. Effects of two types
of moderate-and high-intensity interval training on serum
salusin-o and salusin-B levels and lipid profile in women
with overweight/obesity. Diabetes Metab Syndr Obes.
2020;13:1385-90. doi: 10.2147/DMS0.5248476. pmid

47.Sun Q, Cornelis MC, Manson JE, Hu FB. Plasma levels of
Fetuin-A and hepatic enzymes and risk of type 2 diabetes

3

—_

4

—

4

Do

4

|5

YYf

in women in the US. Diabetes. 2013;62(1):49-55. doi:
10.2337/db12-0372. pmid

48.Klika B, Jordan C. High-intensity circuit training using body

weight: maximum results with minimal investment. ACSM's

Health Fitness J. 2013;17(3):8-13. doi:

10.1249/FIT.0b013¢31828cb1e8

. Afroundeh R. The effect of resistance training with body weight

(TRX) on serum levels of Perpetin, Adropine and metabolic

factors associated with metabolic syndrome in overweight

elderly men. Feyz Med Sci J. 2022;26(3):292-301._doi:

50.Haidari F, Shayesteh F, Mohammad-Shahi M, Jalali MT,

Ahmadi-Angali K. Olive leaf extract supplementation combined

with calorie-restricted diet on reducing body weight and fat mass

in obese women: result of a randomized control trial. Clin Nutr

Res. 2021;10(4):314-29. doi: 10.7762/¢nr.2021.10.4.314. pmid

. Ghaffarpour MH, Houshiar-Rad A, Kianfar H. The manual for

household measutres, cooking yields factors and edible portion

of foods. Tehran: Nashre Olume Keshavarzy. 1999;7(213):42-

58. Link

52. Farzanegi PA, Samice ME, Sabbaghian ZE. Interactive effect of
regular aerobic training and milk consumption on some
inflaimmatory markers and lipid profile in overweight boys.
Koomesh J. 2016;17(3):627-35. Link

53.Moghadami K, Khalafi M, Shabani M. The effect of aerobic
training on serum levels of Galectin3 and inflammatory markers
in elderly women with metabolic syndrome: a randomized
clinical trial. Jundishapur Sci Med J. 2020;18(6):639-48. doi:
10.22118/§smj.2020.212952.1926

54. Billebeau G, Vodovar N, Sadoune M, Launay JM, Beauvais F,
Cohen-Solal A. Effects of a cardiac rehabilitation programme on
plasma cardiac biomarkers in patients with chronic heart failure.
Eur ]  Prev  Cardiol 2017;24(11):1127-35. doi:
10.1177/2047487317705488. pmid

55. Fernandes-Silva MM, Guimaraes GV, Rigaud VO, Lofrano-

Alves MS, Castro RE, de Barros Cruz LG, et al. Inflammatory

biomarkers and effect of exercise on functional capacity in

patients with heart failure: Insights from a randomized clinical

trial.  Eur ] Prev  Cardiol. 2017;24(8):808-17.  doi:

10.1177/2047487317690458. pmid

. Mirzaee F, Omidi M, Yousefi M. The effect of nordic walking

on the Galectin 3 and Some new metabolic markers in elderly

men with osteosarcopenic obesity. ] Clin Res Paramed Sci.

2024;13(1):140668. doi: 10.5812/jcrps-140668

57. Hajiforosh M, Abedi B, Fathollahi H. The effect of eight weeks
of combined training (aerobic + resistance) with blackcurrant
leaf extract on serum levels of TNF-o and interleukin 18 in
elderly patients with type 2 diabetes. Exerc Biokinetics.
2023;15(29):77-88. [persian] Link

58.Kabir B, Taghian F, Ghatreh Samani K. Dose 12 week
resistance training Influence 11.-18 and CRP levels in elderly
men? Razi ] Med Sci. 2018;24(165):77-84. Link

59.Vatandost M, Zolfaghari F, Agha-Alinejad H, Peeri M,
Nasirzade A, Khanmohamadi S, et all. The effect of 6 weeks
resistance training on serum levels of IL-18 and TNF-u in type I
diabetic male rats. Ann Biol Res. 2012;3(2):924-9. Link

60. Ho SS, Dhaliwal SS, Hills AP, Pal S. Effects of chronic exercise

training on inflammatory markers in Australian overweight and

obese individuals in a randomized controlled trial. Inflammation.

2013;36(3):625-32. doi: 10.1007/510753-012-9584-9. pmid

.Esposito K, Pontillo A, Ciotola M, Di Palo C, Grella E,

Nicoletti G, et al. Weight loss reduces interleukin-18 levels in

obese women. | Clin Endoctinol Metab. 2002;87(8):3864-6. doi:

10.1210/jcem.87.8.8781. pmid

62.Petersen AM, Pedersen BK. The anti-inflammatory effect of
exercise. ] Appl Physiol.  2005;98(4):1154-62. doi:
10.1152/japplphysiol.00164.2004. pmid

63.Prestes J, Foschini D, Matchetti P, Charro M, Tibana R.
Prescricdo e periodizagio do treinamento de for¢a em academias
(2a edigdo revisada e atualizada): Editora Manole. 2016. Link

64. Kelly KR, Haus JM, Solomon TP, Patrick-Melin AJ, Cook M,
Rocco M, et al. A low-glycemic index diet and exercise
intervention reduces TNF(alpha) in isolated mononuclear cells
of older, obese adults. ] Nutr. 2011;141(6):1089-94. _ doi:
10.3945/jn.111.139964. pmid

65. Lopes LMP, de Oliveira EC, Becker LK, Costa GP, Pinto KMC,
Talvani A, et al. Resistance training associated with dietetic
advice reduces inflimmatory biomarkers in the elderly. Biomed
Res Int. 2020;2020:7351716. doi: 10.1155/2020/7351716. pmid

66. Magrone T, Spagnoletta A, Salvatore R, Magrone M, Dentamaro
F, Russo MA, et al. Olive leaf extracts act as modulators of the
human immune response. Endocr Metab Immune Disord Drug

4

=

5

—

5

(=)

6

—



https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sriram+DK%2C+Gowri+G%2C+Haridoss+S%2C+Venkatesan+S%2C+Rajendran+I%2C+George+M.+Association+of+galectin-3+with+high+cardiovascular+risk+in+patients+with+type+2+diabetes+attending+a+multi-specialty+hospital+in+South+India.+International+Journal+of+Research+in+Medical+Sciences.+2016%3B4%2812%29%3A5417-21.&btnG=
https://doi.org/10.1186/s13075-018-1786-6
https://pubmed.ncbi.nlm.nih.gov/30587230/
https://doi.org/10.1007/s11154-021-09704-7
https://doi.org/10.1007/s11154-021-09704-7
https://pubmed.ncbi.nlm.nih.gov/35083706/
https://doi.org/10.1007/s40618-016-0515-8
https://doi.org/10.1007/s40618-016-0515-8
https://pubmed.ncbi.nlm.nih.gov/27444618/
https://doi.org/10.22049/jahssp.2023.28231.1534
https://doi.org/10.22049/jahssp.2023.28231.1534
https://doi.org/10.1210/jc.2019-00398
https://pubmed.ncbi.nlm.nih.gov/31162551/
https://doi.org/10.1155/2016/9618092
https://pubmed.ncbi.nlm.nih.gov/26770660/
https://doi.org/10.3390/ijerph19074349
https://doi.org/10.3390/ijerph19074349
https://pubmed.ncbi.nlm.nih.gov/35410028/
https://cir.nii.ac.jp/crid/1572261550698760192
https://www.cabidigitallibrary.org/doi/full/10.5555/20203013388
https://doi.org/10.1016/j.biortech.2009.06.059
https://doi.org/10.1016/j.biortech.2009.06.059
https://pubmed.ncbi.nlm.nih.gov/19608415/
https://www.researchgate.net/profile/Sinan-Ince/publication/314302449_Antioxidant_Status_and_Anti-inflammatory_Effects_of_Oleuropein_in_Streptozotocin-induced_Diabetic_Nephropathy_in_Rats/links/58c1a19eaca272e36dcc858f/Antioxidant-Status-and-Anti-inflammatory-Effects-of-Oleuropein-in-Streptozotocin-induced-Diabetic-Nephropathy-in-Rats.pdf
https://doi.org/10.1111/j.1755-5922.2010.00218.x
https://doi.org/10.1111/j.1755-5922.2010.00218.x
https://pubmed.ncbi.nlm.nih.gov/20718759/
https://doi.org/10.4162/nrp.2014.8.6.644
https://doi.org/10.4162/nrp.2014.8.6.644
https://pubmed.ncbi.nlm.nih.gov/25489404/
https://doi.org/10.2337/dc16-1728
https://doi.org/10.2337/dc16-1728
https://pubmed.ncbi.nlm.nih.gov/27926890/
https://pubmed.ncbi.nlm.nih.gov/25826432/
http://dx.doi.org/10.29252/ijn.31.115.20
http://dx.doi.org/10.29252/ijn.31.115.20
https://doi.org/10.2147/dmso.s248476
https://pubmed.ncbi.nlm.nih.gov/32425570/
https://doi.org/10.2337/db12-0372
https://doi.org/10.2337/db12-0372
https://pubmed.ncbi.nlm.nih.gov/22923470/
https://journals.lww.com/acsm-healthfitness/fulltext/2013/05000/HIGH_INTENSITY_CIRCUIT_TRAINING_USING_BODY_WEIGHT_.5.aspx%23O3-5-11
https://journals.lww.com/acsm-healthfitness/fulltext/2013/05000/HIGH_INTENSITY_CIRCUIT_TRAINING_USING_BODY_WEIGHT_.5.aspx%23O3-5-11
http://dx.doi.org/10.48307/FMSJ.2022.26.3.292
http://dx.doi.org/10.48307/FMSJ.2022.26.3.292
https://doi.org/10.7762/cnr.2021.10.4.314
https://pubmed.ncbi.nlm.nih.gov/34796136/
https://www.scienceopen.com/book?vid=e3b677f8-3b9e-4ca8-9f18-34a31647a44b
http://koomeshjournal.semums.ac.ir/browse.php?a_id=2873&sid=1&slc_lang=en
https://doi.org/10.22118/jsmj.2020.212952.1926
https://doi.org/10.22118/jsmj.2020.212952.1926
https://doi.org/10.1177/2047487317705488
https://doi.org/10.1177/2047487317705488
https://pubmed.ncbi.nlm.nih.gov/28452560/
https://doi.org/10.1177/2047487317690458
https://doi.org/10.1177/2047487317690458
https://pubmed.ncbi.nlm.nih.gov/28134562/
https://doi.org/10.5812/jcrps-140668
https://sbs.hsu.ac.ir/article_180765_2f72716562de21c3ae55517bfb9e7eb1.pdf
http://rjms.iums.ac.ir/article-1-3201-en.html
https://www.scholarsresearchlibrary.com/articles/the-effect-of-6-weeks-resistance-training-on-serum-levels-of-il18-and-tnfin-type-i-diabetic-male-rats.pdf
https://doi.org/10.1007/s10753-012-9584-9
https://pubmed.ncbi.nlm.nih.gov/23250821/
https://doi.org/10.1210/jcem.87.8.8781
https://doi.org/10.1210/jcem.87.8.8781
https://pubmed.ncbi.nlm.nih.gov/12161523/
https://doi.org/10.1152/japplphysiol.00164.2004
https://doi.org/10.1152/japplphysiol.00164.2004
https://pubmed.ncbi.nlm.nih.gov/15772055/
https://books.google.com/books?hl=en&lr=&id=r2aJDAAAQBAJ&oi=fnd&pg=PT3&dq=Prestes+J,+Foschini+D,+Marchetti+P,+Charro+M,+Tibana+R.+Prescri%C3%A7%C3%A3o+e+periodiza%C3%A7%C3%A3o+do+treinamento+de+for%C3%A7a+em+academias+(2a+edi%C3%A7%C3%A3o+revisada+e+atualizada):+Editora+Manole%3B+2016.&ots=2ATdODKQtv&sig=7UlDmxO7sO1fJx2TGODuUSTcUeQ#v=onepage&q&f=false
https://doi.org/10.3945/jn.111.139964
https://doi.org/10.3945/jn.111.139964
https://pubmed.ncbi.nlm.nih.gov/21525252/
https://doi.org/10.1155/2020/7351716
https://pubmed.ncbi.nlm.nih.gov/32964042/

OhSen o ol yos

Targets. 2018;18(1):85-93. doi:
10.2174/1871530317666171116110537. pmid
67.Kaneko Y, Sano M, Seno K, Oogaki Y, Takahashi H,
Ohkuchi A, et al. Olive leaf extract (OleaVita) suppresses
inflaimmatory ~ cytokine  production and  NLRP3
inflammasomes in human placenta. Nutr. 2019;11(5):970.
doi: 10.3390/nu11050970. pmid
68. Karabag-Coban F, Hazman O, Bozkurt MF, Ince S.
Antioxidant status and anti-inflammatory effects of
oleuropein in streptozotocin-induced diabetic nephropathy
in rats. Bur ] Med Plants. 2017;18(2):1-10. Link
69. Gleeson M, Bishop NC, Stensel DJ, Lindley MR, Mastana
SS, Nimmo MA. The anti-inflammatory effects of
exercise: mechanisms and implications for the prevention
and treatment of disease. Nat Rev Immunol.
2011;11(9):607-15. doi: 10.1038/nri3041. pmid
70. Fealy CE, Nieuwoudt S, Foucher JA, Scelsi AR, Malin SK,
Pagadala M, et al. Functional high-intensity exercise
training ameliorates insulin resistance and cardiometabolic
risk factors in type 2 diabetes. Exp Physiol
2018;103(7):985-94. doi: 10.1113/EP086844. pmid
.Esmaieli M, Abedi B, Fathollahi Shoorabeh F. Effect of
aerobic training with chlorella supplement on insulin
resistance and serum ghrelin levels in obese women. Iran |
Obstet  Gynecol — Infert.  2018;21(10):48-56.___doi:
10.22038/ijogi.2018.12245
72.De Bock M, Derraik JG, Brennan CM, Biggs JB, Morgan
PE, Hodgkinson SC, et al. Olive (Olea europaea L.) leaf
polyphenols improve insulin sensitivity in middle-aged
overweight men: a randomized, placebo-controlled,
crossover trial.  PloS  One. 2013;8(3):57622. doi:
10.1371/journal.pone.0057622. pmid
. Wainstein J, Ganz T, Boaz M, Bar Dayan Y, Dolev E,
Kerem Z, et al. Olive leaf extract as a hypoglycemic agent
in both human diabetic subjects and in rats. ] Med Food.
2012;15(7):605-10. doi: 10.1089/jmf.2011.0243. pmid

7

—_

7

IS8

Yo

74.Roriz AKC, Passos LCS, de Oliveira CC, Eickemberg M,
Moreira PdA, Sampaio LR. Evaluaton of the accuracy of
anthropometric clinical indicators of visceral fat in adults and
elderly. PloS One. 2014;9(7):103499. doi:

75. Araki R, Fujie K, Yuine N, Watabe Y, Nakata Y, Suzuki H, et al.
Olive leaf tea is beneficial for lipid metabolism in adults with
prediabetes: an exploratory tandomized controlled trial. Nutr
Res. 2019;67:60-6. doi: 10.1016/j.nutres.2019.05.003. pmid

76. Cox JH, Cortright RN, Dohm GL, Houmard JA. Effect of aging
on response to exercise training in humans: skeletal muscle
GLUT-4 and insulin sensitivity. ] Appl Physiol. 1999;86(6):2019-
25. doi: 10.1152/jappl.1999.86.6.2019. pmid

77.Hovanec N, Sawant A, Overend TJ, Petrella RJ, Vandervoort
AA. Resistance training and older adults with type 2 diabetes
mellitus: ~ strength  of the evidence. ] Aging Res.
2012;2012:284635. doi: 10.1155/2012/284635. pmid

78. DeFronzo R, Jacot E, Jequier E, Maeder E, Wahren J, Felber JP.
The effect of insulin on the disposal of intravenous glucose:
results from inditect calorimetry and hepatic and femoral venous
catheterization. Diabetes. 1981;30(12):1000-7. doi:
10.2337/diab.30.12.1000. pmid

79.Ruderman N, Devlin JT, Schneider SH, Kriska AM. American
Diabetes Association. Handbook of exercise in diabetes. (No
Title). 2002. Link

80. Siersbxek R, Nielsen R, Mandrup S. Transcriptional networks
and chromatin remodeling controlling adipogenesis. Trends
Endocrinol Metab. 2012;23(2):56-64. doi:
10.1016/j.tem.2011.10.001. pmid

81. Bouter KE, van Raalte DH, Groen AK, Nieuwdorp M. Role of
the gut microbiome in the pathogenesis of obesity and obesity-
related metabolic dysfunction. Gastroenterol. 2017;152(7):1671-
8. doi: 10.1053/j.gastr0.2016.12.048. pmid



doi:%2010.2174/1871530317666171116110537.
doi:%2010.2174/1871530317666171116110537.
https://pubmed.ncbi.nlm.nih.gov/29149822/
https://doi.org/10.3390/nu11050970
https://pubmed.ncbi.nlm.nih.gov/31035323/
https://www.researchgate.net/profile/Sinan-Ince/publication/314302449_Antioxidant_Status_and_Anti-inflammatory_Effects_of_Oleuropein_in_Streptozotocin-induced_Diabetic_Nephropathy_in_Rats/links/58c1a19eaca272e36dcc858f/Antioxidant-Status-and-Anti-inflammatory-Effects-of-Oleuropein-in-Streptozotocin-induced-Diabetic-Nephropathy-in-Rats.pdf
https://doi.org/10.1038/nri3041
https://pubmed.ncbi.nlm.nih.gov/21818123/
https://doi.org/10.1113/ep086844
https://pubmed.ncbi.nlm.nih.gov/29766601/
https://doi.org/10.22038/ijogi.2018.12245
https://doi.org/10.22038/ijogi.2018.12245
https://doi.org/10.1371/journal.pone.0057622
https://doi.org/10.1371/journal.pone.0057622
https://pubmed.ncbi.nlm.nih.gov/23516412/
https://doi.org/10.1089/jmf.2011.0243
https://pubmed.ncbi.nlm.nih.gov/22512698/
https://doi.org/10.1371/journal.pone.0103499
https://doi.org/10.1371/journal.pone.0103499
https://pubmed.ncbi.nlm.nih.gov/25078454/
https://doi.org/10.1016/j.nutres.2019.05.003
https://pubmed.ncbi.nlm.nih.gov/31158739/
https://doi.org/10.1152/jappl.1999.86.6.2019
https://pubmed.ncbi.nlm.nih.gov/10368369/
https://doi.org/10.1155/2012/284635
https://pubmed.ncbi.nlm.nih.gov/22988507/
https://doi.org/10.2337/diab.30.12.1000
https://doi.org/10.2337/diab.30.12.1000
https://pubmed.ncbi.nlm.nih.gov/7030826/
https://cir.nii.ac.jp/crid/1970023484955038759
https://doi.org/10.1016/j.tem.2011.10.001
https://doi.org/10.1016/j.tem.2011.10.001
https://pubmed.ncbi.nlm.nih.gov/22079269/
https://doi.org/10.1053/j.gastro.2016.12.048
https://pubmed.ncbi.nlm.nih.gov/28192102/

