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Abstract

Background and purpose: Obesity disrupts the secretion of appetite-regulating hormones,
such as peptide YY (PYY) and cholecystokinin (CCK), which disrupts natural appetite control
mechanisms and promotes excessive food intake and weight gain. Over time, these disturbances elevate
the risk of metabolic disorders. This study aimed to investigate the effects of eight weeks of core stability
training combined with chitosan supplementation on anthropometric indices, lipid profiles, and
gastrointestinal hormones (CCK and PYY) in obese women.

Materials and methods: This clinical trial was conducted on 60 obese women (BMI: 30.83+1.43),
who were randomly assignedto threeintervention groups and one control group. Participants in the exercise -
only group performed core stability training threetimes per week for eight weeks. The supplement-only group
consumed two 500 mg chitosan capsules daily for the same duration. The combined intervention group
simultaneously engaged in boththe exercise protocol and chitosan supplementation. Measurements of study
variables were taken twice before and after the intervention. Data analysis was performed using two-way
ANOVA in SPSS (version 27) with a significance level of a2 = 0.05.

Results: The findings revealed significant differences in PYY and CCK levels among the
intervention groups (exercise, supplement, and combined intervention) (P< 0.05), whereas no significant
changes were observed in the control group (P> 0.05). Additionally, the intervention groups demonstrated
significant improvements in anthropometric indices and lipid profiles (P< 0.05).

Conclusion: Core stability training, chitosan supplementation, and their combined
implementation positively influenced anthropometric measures, plasma lipid profiles, and gastrointestinal
hormones (PYY and CCK). These findings suggest that combining exercise with supplementation may be
an effective strategy for improving metabolic health and supporting weight management in obese women.

(Clinical Trials Registry Number: IRCT20221120056548N6)

Keywords: chitosan supplement, cholecystokinin, core stability training, obese women, peptide YY

J Mazandaran Univ Med Sci 2025; 35 (244): 78-90 (Persian).

Corresponding Author: Saeid Shamlou Kazemi - Department of exercise physiology, Faculty of Physical Education and
Sport Sciences, Bu-Ali Sina University, Hamadan, Iran. (E-mail: saeidshamlou9092@gmail)

78


http://jmums.mazums.ac.ir/article-1-21636-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11]

o—djls (— S by ey—Lc ol bl aLas
(VA=Q0)  1IGol€ Jlw  Culaguas)l PIEIC pjlald  @aiy § ¢ 293

[PYYIYY) asiy g [COKI(isSgium algS aghuw 3 ligiis

o)
" Bl sholis auzu
"liie gon e
F bl [T

238
ﬁéuw&a 53 st el (COK 5 PYY sle Lz oS ol (glads go 58 55 Sl ok 1928 9 dilas
Caniy gl 338 ouie 035 Ll Bl 5108 o 1 Lty (9 iz i 4 Ll g5 a4 0598 o0 14E 5 pme g Ll J 287
S Ol jod amin Cotn SU wy pcaddlae ol 51 Codn das o Ll 31 (S plie slacgylew s Sedids s
CCK (53155 slol g8 5 S s 1650 20 59 2T ol 5 01 52 JaSa e Lol o O 65

el 03 5 Bl 0L s PYY

05,5 aw 33 (BMIXIAFEVIFY) Bl 0U3 51 L9 55 b olbiTL &y gmn Siass ol ybey 9 Slgo
ﬁwu)mmau4_3L€;5‘@ﬁsuuﬁu}\.\,Q,J?Gu@yﬂ.urt,gw,fo,;&wus\.u
g;_.uu_»,;ouﬁwfdpanJy;;.x;)mu,,J&Q)J?,.um(,\,,glb&;f;,t,:;)L;,»,.:(m
O O e 5 D ja (8l i Dl o o oty JaSn el o 0 Dl o 05 8 oman 63 ST 5 e e
LT 0537 5 ua.’b}guTq,ﬁ..uC\qgl dstlie 3w g 18 Cogign 5 iy e e g, S eIl Lustls
b oslizal 0 =2 /00 (13 gme pelaw 53 YV 0555 SPSS i3l i 53 (Two-way ANOVA) & bss il

L;LAO};)J Sl s s (CCK 5 PYY) L 5500 gla e 53 oS sl Olis ol adllles :laadl
35 Gol3 gme gl a5 I3 (P <o/ 0) Coils 5gm s JoSa ol o 4 paS 058 5 JoS 05,5 ¢ op et (glddstIe
2t b 5 Sz ps AT Glaasle 53 (s gme 3 g imer (P >1/00) A sdalie J S 65 8
(P <+ /00) As el gladsloe laoy S

2 e AT 0Dl 0T 5 JoSe Dlojan O me 5 Ol sz JoSio (65 p DS Dl ol o 5 4 szl
laasly pl (5,15 CCK 5 PYY) 2| a0 sassm 5 e by olodly zsbor 5 S0 e g9 2T (sl st L
Bl g Bl 0U5 055 J S 5 (S slie Card g 3 5mgs 35 il 55 oo alst e 53 ol LS5 oS s e OLES

IRCT rerriirecopofANS b ol T 5 coylos

Ol s oS ¢S stmmnd) 557 (Blar 015 0L 655 50 DU Dl ja3 VY Uiy 1534IS (sl 019

E-mail: saeidshamlou9092 @gmail.com Il eOlen b o ol 851 1 ber (a5 gholid Sman :gkasne oo
Ol e 5 s ozils ¢ il p e odSCails ¢ 355 5k 5 (Gl 035 kil oIS

Ol ks i o gy o851 ¢ 5555 pske 5 Gt 7 olST5 2505 55058 00,5 ¢ ins S5 pesd 655 Y

O e 38 oy) et plol Ml il ¢ oolarl p sle oSl ¢ o255 p5ke 5 S 035 LS ¥

Ol e 5, s oty ¢ il p e 0dSCails ¢ 5355 sk 5 Gl 7 03§ kil ol IS F

VETNY/TY D g 0 VNN ool gl ol 0 AARAZARYA SO PP g

VA 11Se 1€ Cuiligas))  PISIC a)lads «oaiy § G )93 ohsjls (3 eole alGibily alas


http://jmums.mazums.ac.ir/article-1-21636-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11]

OxiaSoTum algS agbwsy oliokas ) J456 § (51558 OIS (AT Ciliyel aibe Cubis 3G

o 505 ,5 Coy g 1y (e SIS ¢ KIS
(DA o J S Ddaoli S a1, 10

5 Sy pat JSTL Obeys (6l 4 50,
= 0355 EalS Jeold cdl 0T e o L3
S Sl 5 Sl e Pe 35 i Lol e
33 S ,LSaly 53 B8 5 andis NS Ll
i 5 S ety dis Sla Oy
3 Sl SalS  Gladss OVIde 5 (L8559 op el
D3 0 B 131 5> S5 sbarl 5 e 15l

22 ol PalS o il 0555 o el
D) m.\,’gdgwc.\ﬂggd\)u&ﬁ@ !l
5 sLacs sl Ml 51 (6,8 gl o 0T Jlis &
(s § 55 o o) (G b impnn 23 5 o
(COK (033 cne Sla0 gy 33 e 5 Sl 31 sy
RS W3 5 e 04 055 5 il ralS 5 PYY
(Ddas o Al 811,005 0 9 0L5 PYY C,\M R

Lo 5 s S g s sloins 3
IS 3 5mtr 8 Lo sas 003,187 o1dE sla JoSe
(L g o oslizd S L b5 e slacsley 5 Sl
ad ;e alaul xS ¢SO (Chitosan) ol ; gz
IS N NP O BN T N SR G
@)ﬁm\,ouﬁ@wwﬁ‘@u sl
o S 5 8n Al Dbl 5 by O e
5355 Lgdl O S o g Ll 5 0 45T LT o S
8 53 Sladed Ok o e DS e sdle
S s e 0Lt U Sllas 005,108 . L3
15 LDL gebar 5 (1) 21331 1 HDL pela s 01 52
ONAas o el

Sy 3 G Sl 550 Canl s s L
Il U5 ST e L ¢ Sl
OF ) .ulu;wubg;&lamﬁbzsuoy)ﬁ
JeoKe S dlosls OLts Sl 03 (65 |
sl Lol o8 S o o ge L5 0 Ol
SPYY i Lt b i e slany e 3 000333

doddo

DLl 0 33 s b b S S Sl
ol o 40 Ol Codlw (gl o (g Ol s aS7
Sl (6l (g (sl g OT (b gy 55,0
2 &gy s sbas Bl 5T e el 4 Sler
O3 5 013 pe 53 88 JLa Fr b )3 Olgar ol o
slasly 50T YU g 5 (Nl 4Bl Sl 531
K 0T ¢ blig 5 g3lasl ¢ olazl (g
el 03,8 b Sler Coilig el ONSS
J 5 als olen 1 (Jool s Jle oS5 Sl
Gse Sola 555 B ol o¥ § 55 Tl
35 o 5 (o s eSS DS (e
kS bl e Lagl 3 ) plas oS el O e
(Ddelowl oo i34 dal J2alS 5 S5

Aas o OliiaS 5,15 509 (o5l dal pd
4S oLad gy 58 (23K L odtid 557 (655
)>.<\~)~;_,~!Jagj_ﬁ.\_;;§@r:la:\, o) 0 5 g2
Slo s Cmadl (sl 0395 Loy Soo iy lgndl (s
Ol g e glonsy s S sy 3l cidu Ll
gl a8 5oVl sen Lol gy 5 Ly pdies 5 5b
J@ASUJ\:).M.M_&L:A:.&I:JAL«S.&;S@ Jj:;f
otz sl ST a8 glacd e 5 L s o
IS o 8 |5 Ll S o &S5 o 1y (S
05552 33 (CCK) (S srced S5 (PYY) YY 2y
Ji_éjli_'p;bj_m}L@:‘i,\mEzjz‘tfm &less,
035 4 dde O3 e 3 s PYY .S o il agn
Jlasl Ly o gh oo o) Sl oSy 5 g
35S e 3loml (6 bl e 4 oK
U VU ol a5, o
3 ge a4y c..eli 23 = CCK ¢ Jlas 55 das o tals
spbcn 13T 055, 53 LySs s 5o r o5s ol
U 355 s Jmaze CCK2 5 CCK1 (glaods 8 4
L;ﬁfjlq-oa)}&u\:\j\j.\.uuulfb\i&;}fm

GLSer U 5 Ol jor 5sbas O 5n 58 93 ol S

11€0 1€ Cailngaas)) PICIC o)lash «@aiy § (w 2)9s

Ohsjls (3 eole alSihls alas Ao


http://jmums.mazums.ac.ir/article-1-21636-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11]

ul)Sem g yeaa ) o

&S0 5 (510) oS ol or 4 Sl o3 03 5 5 (i Sla JS3 5 5 4y ey 3 (iliee SLalllae (CCK
O oo Sl o)k § 51 5 (L810)J 28 0y S 4y ol 5 A gl oS Wledks plonil o slite o e
Cands bl andlle 3 0SS5 5l 3l den s g A Bl i o el )y 14l ol jen
3 Gl ()il 5 2w g (p s Lol pon 0y (6550 Sae coluansl Sy o5 3T
soslil 3y GHE w55 )l O e g ley SPYY Loty 58 pshaw 01 g JoSe O e
s 81,5 ol sy @l Sk Cdlab O e Codon 53315 5 g0 Bl 0L il S o&ws 53 CCK
233013 B pan D) g 53 Al il 51 31l e Nea O i 0 5 43580 8 el Ul ol 0 el OT
Lol 5ols Sl 5 593 55 (¥ geep 0095 U5 O35 d S 5 dlg e Ol b ol Db jad S5
U ads Sl g5 3 asdllaes )y g0 o 31 5 Ui e Le;‘:\mma;u@“;%gdilé}ﬂcg.\f*ﬁf;o!xx
A Jili) b Ol sla S0 53T sl 51 8 S T Bl 4 Yo sl 31 55108 5 me 2alS
Mt 5 s sy cdb sl S (ol el

Ui Jsb 53 (05057 51 5 ik Sl Cela 1Y) o) 9 550

Dl (o2 e adllas &S IB s b o Le3TL

o e b Sy Slb 65 5 5l 5 ST e |
Sl 50568 2z 05515 o 2 (e JuSea
o3 pmer OLa3 b 5 05a5T plonil 51 3 ol FA G Crl“’-‘(df*f”;jg’-ﬁ 03 w) 2
AU il 3ot i 555 1 85 G i T o S e 0l s 0
503 pade o8 ta s G 4zeS 5l 5 e
533l 0 &%+ slax IRSSRIREC.1401.1636

Asled (gl g5 03 yls

K <BMI L s 31 foli anllas 4 59,5 sl jlne

4();}_1 4_“3\_1 ‘Lﬁ_._b_s l_l . LSLALS)LQ_:_’ S (..LG G‘ )|J_9‘<:j )\ oslaul \_' dl_w ZO LSO rﬂ el

. .. 0 /vd ¢ /Fr : Sloslasl o5, S L s L qpower
Jﬂ(ﬁ&)éﬁ)dw&y&h J&‘:€VL9 J ¢ el “}J‘}_{J‘b); "p
Al o Il 6 s it 5555 S leb s 235 4o 3 wbilaldy 03 oSS 1 ey /80 015

V) JoSs 05 5 LE10) (55 0 s by jed) alst ks

LAY s -G_'.L:.._.(y-L-)l

RN g

(8 5 a0y Slaylme Sale; pden

A7) 252 ) plasan

(AT Sus fYsn

B 53k ot

Vo) JE e E e il el il paT ag S ae daleal _eliazsi® oS ag E ae daleal _mlazal® o E a ddlear eloansl®
=3 o 19) e al on () AV8) 35 Sl Sl ot
I - |
(G 18) (g 5y azin A 43 Sommig® (i 18) (g g azia A 33 iyt (5 18) (g 4zia A 33 Zmiy® (i VB 5 e tim A 3 sty
l wJeT l
(o 10D b g e (2 10) oy (18] el i st [ e

aallls J"‘j‘ )\:}A.S B a)l.m:u::)lejlé

Al 1160 1€ Cuiligann)) PICIE )lash «@aiy § (b )93 Ohjls (3} eole alGibi)y alas


http://jmums.mazums.ac.ir/article-1-21636-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11]

OxiaSoTum algS agbwsy oliokas ) J456 § (51558 OIS (AT Ciliyel aibe Cubis 3G

gr‘)fu,l:‘a' © Ol s J;—w;§¢Uv}JLAU Slaods
Slipios 8 cpioman 0003 S 5 e |, 0,18 2S5

.w\:ﬁQQﬂélﬁlQ}gJ&dwdﬁnq

e
Gl B 515 5l slinl s s 335057 05
LySemR ot 15 5 8417 /D S5 | (Seca) (el
oy g 5131 6 s (6,051l e Bl 0/
N il o Ho s 5 1S 05 (Olo Sl
Ciils ploed g A (2l ahd 4 e Sy
9 3l sliel (5, 51 A lde 5 g, S o5l
0 - P YO SN R ICK FY Y SR
o (05 58D 055 Sy sy BMD G 035

It baay LT
o o 53 53 Slal g s i L G g (6,8 50
sl 3 s Cela YF 6;44,.,;..\_;@_?,;\
S g Sl FA (5,80 5 p g3l o 5 g ol
A plnl g o3 e o 2T
aids dior s G50 5T (6,8 05 up p Sl S
23 e 5 A e 9 K3 S Sl il 4l Sl s
Vo 0T )T (gl 53 253k s 510k o S
Co e L 055 digad pogms d S3L )3 O 55 (g o
4283 Y =10 Sdedasads jo ,93Y0r LY
axo-Ae gles o ol Gl 5 Ll s Sl
JBs s sla ke s 1 slate s 85 501 8 Sl
54w EDTA lad ) 5o 15 05 (oo ¥ sl
o el (55 (o J g S Bl 055 A8 il
ool oS bwg 3T &, wa HDL 5 LDL
b 68 501l e (6,8 03100 O g 5T
L oldT csl) Zellbio oS 5IPYY glaudly
CSICCK ey = skaw 5 (pQ/MIV/O ol
L (pg/ml + /8 Cwlu L 0LIT & L) Zellbio

OV S o3Il Y 5, 3l ealizul

o3 Jeos pie Jold anlllns Sl g 2 glajlas

(oS 5 I b s () Sl O g pn)
Dy o3 3 olain OS5 e S50 5 8 Sassley
Soke J5b 05 5 JoaSS ot 5 JaSs anlial 5 e
(T S s n Sl o 53 el gy i e
of ok 5 LmBIS ) gad Joun )3 00 5 By Ky
I U8 O pmmlinSTly D)8 5 (o5 dan o3I
ool ‘U;cﬁ 0335l 03 7S 05 5 5
Ll 5 0T 515 L S i 1) (oS 5 e

.MJM‘J“)J}S-;.UJ&;}‘)VUJJ

e S e
sl 4 s anbiolly e b eSS Iy wis &S
s 055 U aallln s 0SS5 sl 31 lsT
B els ool 5515 s a3 e 45 3031 el o3 gl
LosT 5 oo 51 o3lital gm0 gomi ¢ G i L
222 B S 50 D) s ol T S s
O3 5 B yel)) 035 0 8 4ids 63 I e Itz
Lt 5l g 5 4 Dy o3 sl 4 (e 5 605
Ol ol (W) A0 5 05 S5 e 45 4235 03 Sl yad
(o sSan gl S e 3 gl 5 aids Jer Juli Lo
I3y el it ol o e sSinn 5oty o e
(S g L gy s SOB 0l it O 9o o sSire
23 P omade 05 sl 516 05, 5T Yl sy e
S o i 3153 (0S8 Jls 4 L S (S
N33 63,5855 5 (2l ains b (il S il S
A plasil (42 53 dndar a) wxdn Clia Dde 4 DLy yal
A 22509 Y Oppe 4Ol 3 sl g ain )l o
SN =0 (g glaazin 1 55 51 ST Y= V00,40
a4l 35 5 ol il Ol 5 A3 8 LT 0y a4

3L SalS Ol e s 4l el

23 Cm g 93 O g oS5 pae LSL’\_QJ}‘}T

N Ao CeluY ol ot b glacelw 5o 55,

11€0 1€ Cailngaas)) PICIC o)lash «@aiy § (w 2)9s

ohdjls Sy eole alSils alas AP


http://jmums.mazums.ac.ir/article-1-21636-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11]

ul)Sem g yeaa ) o

Weight Kg

NE N N R

ek al e JAs

BMI Kg/M
g o=

=
=3

0.95

0.9
085
E 0.8

0.7

andllaes go (sloo g & SIS b S s gu 9 1T Sl ki 1) 05k 3908

(N=5+) s s 50 3T kb S8 5 et Loy, ¥ osled Jgu

0557 EXSIN

S5 sna _ _ 05 5 FE
B S S St S 4 =

o/svarelNay O/ EY AN JaSa
BN FAVEYY N0 )

¥ ol Js S
FIFFEIA/FD OAEY Y/ S eSa
P00V /0 NYFEY /A Jas
VF/STEWYAD DZARESEYEN S
i/ \oton/ vy YA M o

¥/ RSNV
Yo/vaEre/ v W14 i+ JaSe
e/ \eEea/\ay v/ \FE00/ VA Js
VWokeo/\ a10va/ 1Y JaSa

/ VE/YAEVDIAY YRR i Sl

YA

V/PAEPDIM oV\axse/y 4 o JaSe o=l
7AZE-rNANY S/AVSA AR Jps
WEF [oF “vlokr./ra JaS
Adfry.Js5 (== o

v/ S NS
Pl [5) ovirENB/FA e JeSe
FIYEY [\ FErEs oy Jus
Aot [ag volrEwiay JaSa
v/ ok A o/ dEY0/Y Oy

VA s kst 548
\i==Vi% AZAL==2V/SY o JaSe
FO/AEWVIM FolrEraiy Jas

P<./.0

L;JLJ—U{.L»J

Az o 5 LT Sl i a5 slresls Cano 5 )
50l l 31 e A o 3lizal 3yl ikl O3l il 5 5 Kls
Jool S g5 0l 0505 Lo g5 a5 baosls 03 0 e 3
Two-way ) 4 b g3 juilyls WUT 00T 5l el
o dmlie (Gl s A il 03051 5 (ANOVA
PS4/ 0) i 03Linal SPSS YV abui )3 235 8

3 s i ey £ sl le Kl S o5

13505 5 Jadar 53l ol 0303 OLES J gl 53 O g0 3T
3 om s ot S e s ST (el Sk ) el
03 JoS O e 5 G o U e Dl
Sl3gad s g 3 oman 3 8 8 a5 55 Loy 8
S8 s 3l o a8 g gl by, O i ¥ oojled
N33 53 53 8 oy 3 oS 0553 51 oy 5 0533
NS SaD gy 58 o o Sl F5 Y o les
O 45 A odalia ol plol ) 1y A 4Ll
5 ted sy 5K s 55 5T Sl e Ls sle e
AR lres 8 d ST 28 a e o

(P /00) 5405 5 92 9 (515 a0 sl

S L S e 5T Gl sS6 o5 ) oslad Jour
(N:‘;') AsJUaAJ)}.A éua};

03T

LS Sl uf .
Sl (s ™ Shxe Ol it 5 Kle
- B2 B2 S
- VB2 VE= g "
- ¥/ £5¥/\ v/ £5¥/y g S
- RZ8=a/)) -l e
“F osleEasive wia\va JoSa
e ViV ‘Naa/a F e
A w/ak\vo AMAREN7 e+ S e
A NAZS=3TY Vo/oaiva Jps
v/ RZAEa7AL v/zalv LS
v/ BR7AESNALY ¥/\siv ROy )
/e RV ZAE=VAg) o v eSe KgIMZou,
¥ Y/ £y v Jzs
I v/4a./. R/E=UR e
VA R7EVA Y/ Hav/. S s
o/ oAV R/E=UN e+ JeSe S
1ol R/E=UN /=00 Jps
P<./:0

AR 1160 1€ Cuiligann)) PICIE )lash «@aiy § (b )93

Ohjls (3} eole alGibi)y alas


http://jmums.mazums.ac.ir/article-1-21636-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11]

OxiaSoTum algS agbwsy oliokas ) J456 § (51558 OIS (AT Ciliyel aibe Cubis 3G

21 IN
Sl EN
£ w §

o1 AN

g DRSFESE

PYY 55T s 5 O30 3T i Slivosls aulie ¥ 0 5lads 5903

ha}f}b(ﬁ&ﬁ/fﬁ)&)

(P<t/40)8505T Loy 41 S ()13 im0 3

P
[
X

e
F LSS ]

1130 1

1120 +

1070 = T
dss o

KK (pg/mb)
= =
o =
o o

3
o

S

Ly el dSw JeSa 5

CCK O30T s 5 O30T Loy (6lmosls aulie £ 0 jlo sl 3g3

hs}f)é(ﬁ&-ﬂ/(ﬁ}%)

(P-value<:/+0)0 5 3T i 4 S (5,15 sire 1

Jol e s oaT sy polis 4 x5 L
s Laesls ot plonit 0 g 3T o) 5 5 b SSLe
d 2 530 o5 AT Gals (555 » oS 313 Ol
gl I8 05,8 4 S aallln 355005, 8
(P70 0)5 515 5 52 5 (515 oo
Y ooled dsar p3edeTusn mmls 4 4z 55 L
S man 5 JoSo i p o3 slres 84S W3 8 jasta
OL5 o b B a5 eyl ol en JoSSe
534S I3 (P</00) 305 gyl me U Gl
SHP> /0 0) s sdaline (I3 gme 56 U 28705 S
JoSa pmi o os 8 S s 8 astn o3 (g g
Gtlodly sk (1 e ol e JoSe B 2
3405 I3 gme 3T Glar 0L 53 18 siisesn
Golssme Sb U S 0 8 45 a8 oy o(P<e/00)

°‘j—“-“J“§‘dj~4“‘ a)fjb.(P>'/'0).LiJ odalive

-
g8
I \
—
|\:<<
—
" Poags o ote
il ) § PN
9 W\ _ _%
'::-50
Ey
0
10
] T T T |
Jaba [EEp Ja gl JAS
120 . Nk Oy
&
100 * .
80
x
Pw \
¢ \
o \
7 \
0 §
0 I\ — N
da e J

S 4 kb F S 5 s ol Sl 1Y o led lages

05T 5l 5 J 055

11€0 1€ Cuiligann)) PICIE pjlash «@aiy § (w )

ohdjls Sy eole alSils alas INS


http://jmums.mazums.ac.ir/article-1-21636-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11]

ul)Sem g yeaa ) o

Jeted 15 055 FalS s 5 5b a4 3505 Lgzdl
aS das e Ol 3 g g0 dal gl ioman (YHAS s
iy ol 55 oBs (glaztl O sm ) pp Sl > Ol i
504055 Lol jen ¢ el Oldar Do s s (-
St (3 53530 OE S S 5 4 Cans
Ol e Olame ¢ il andllas T L seen (Y0)315
OV 35 53 1S GlaD go 98 Chale 7 s S
0303 e a5 (Bl 5 05 9LSl Dk
R el ;s (s 5B ML e i
Jlai| 4 455 55 gunandl O 5 1590 4Bl L ol
Sl o5 ¢l ol Ol jds M| ol J_:J: sl
3TV 50 DL o3 Dl 5 (55130 Dy ed) 5555
S A1 02 85 O 5 5 ole Dlades b iman
A S edalin Lad goy 38 sl 33 (6, (=555
o Jlaalas & e ol Jds oS Sl el
Yo ) e 03 gdome) e cla 93 ga 3T G bl
NS 0 (65158 Dl pad ¢ 55 5 (Jl
ol e Ol S O W 5
W o Ol en Oboys 5059 SalS Gl 9558 o0
SLa oS (W)l 0t 55 0 55 )Lad 5 0 55 A3
L;Laawﬁm‘)iw&,bju, il Ol g e
ol 45 Ans (or Al (0 SSL 50355 ¢ pe VU g
Sl jhemodgy ) gome Jidad g O s Joily
OT @UI5 o Sl S sl 2o ok 4 07
S gzl (VLS SGS e e SRS 5l
B ol g o Jool O i O e JUs 4
3 S 035, 53 G S sl SLa 0 by
Ol La Jin st ;503 Ggm 3PSl o saVU g
S «NPY) Yoiu 5,5 05 0l 0l e oS sl
£33 03 1535 (oo e 55 TlgE O gn 0 &
s 8 Ol ol e dle (M)das o ialsS
4 wn )3 Ol o, e JL 534 (NMB)B
0| s I (5 g 45 b e 131 VS Sl

\A_de_m u:.kl_fg_gyﬂk_{a))_:d_ﬂl_a

C}L):‘&MQM°3;A‘%C“T—“§JH
35y s me Dsli 55 S 0 sy sn sl

AP /e D)l azisls

Sl ) 48 s 0 Ol ol anlllas ol
Olejar 5 pas 5 (655 o Db (snadsd Sl jad 050
5 e g5 5T Sl e ld 6y Ol s eSS
DL s Bs 5 (5155 Lol se 58 (on e el
208 e 1 Bl
5 4PYY 5CCK il (gl 039 Lol sa ) 52
W15 25 Lgmid o 53 4 (555 0 Slasl 53 ege
) b oo s &S 4y o s U s o JUS
G b 3 Leis 515 a0y gy 9 ol i a3l
)sss ey slae i 8 5035 Jor 0 B35
(o) e AS Jlad jre a3l g g WU g s
e S8 4 Wl g s 0355 53 S5 a0l 5T
Sladpe 58 OT G b 3145 S o oal 3 1y 00 il
LU ae il 5y b 51 5V S50 L il 5 e 039,
cpiz L3 5 e el S5, (YOS Ll 5,
7200905 348 geae Sladsy g dlbe Sl Gile S 5
e leits 48 558 o et 5 YY iz (CCK Lile
LS o Jas re U gy K035y 5o (S5,
Dl ol Gan) 53 $og e Slalllas Gb piznen
OLedl Ol 5o Bl So) = 65 o DU paass
S0 goosm sk 69y 1 DLy 3l &S 3l
b (Mayls gols cme SUPYY 5CCK i, 8
0L 08 5 (laaall Lo 55 0 plawl Dl
coas o il 31 PYY slie 55 Ol e disls
Ol & Ll 5 oo (5509 (p o3 45 o slgiley (nl L
S 030058 5 03 (N3P 558 D ks &
ESaS O 059 b 5 sl J 2S5 4 oS s Jas
=5 Sl G b 5 (s Dl e (LS e

oS Lo gy pn e ST (5 0550

AO 1160 1€ Cuiligann)) PICIE )lash «@aiy § (b )93

Ohjls (3} eole alGibi)y alas


http://jmums.mazums.ac.ir/article-1-21636-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11]

OxiaSoTum algS agbwsy oliokas ) J456 § (51558 OIS (AT Ciliyel aibe Cubis 3G

5505 Dl o3 o8 disls OLE 0L e 5 6 k5 Koo
2l Gols a0 b g el 53 Sk
(N3, gded By 5 (slaadd 3e
L s medS o ¢l il O 50 01 g
Y S | R PRT-FI Jrv- g W 8;,.\564 Ol
S S 8355 )3 ol e el Jlasl gl ) sbay
okl alS a5 S Jobe | e S5 5 oo
Sl 5 oy ;d8 sn e 5 s pedST Jo
e dgplS e Al S e 3 s o
S OSer 5 J gy andllas L Lo slaal (V)35
2B p 5 o Ol st JoSo o pme L )
T Ot JoSe B ole B UL 4 i S
SOl a8l 5 5 51,80 0l 5y gl fly
Jlss 4y s S 0L 0L 5 535 Ses b

ol QUL&@)}}J OVl guad 0355 0 (s

Lol S8l 2l sl 51 055 4z S 01552 o s
LS dsiodtabin s b shw 55 o
Sl Y5 5focnl sLas js Le Gy mb
(Lo 0 st )3 sl 4 Ol on LaaBl s 25L5
SN Sl s JaSe o eze oS Ole ke
35 o ylal 0 ge 3T 3550 5151 (S sleT
azin Coia & s e OLES il calst e I s
Conds Lot alin JoSu 5 e 5 (i ol 4l
5K o g s 5T laailso  ate Sb sl 31 L3
3t o e e 53013 Ol 13 e L
Lo os g 10 ol s (8518 (a0 sa s m el
54303 oS A 5 05 4 ombade s L
(a3 3T (oM bl s Ol s of pike roman
03 el (6 ity Slalllae 4 5 alsd 4o 5 shaes,
RS DB Ol e (arply e Sl e
Atad S5l 8 e 3 ) g g bl LaO g 50
T slr iy 335 o o 5 050l
ol L, 8 15 i 5y 50 5 5S e sla e ls
Slallas 4 5L andllas ool Glacus gdoee s 4 5525

Sl ol sl g glasl (1), S
lesl SLa ses 8 shw o Ol st JoSa O3 s
ool S wsls g 5 o6 5US(CCK 4PYY)
Ol si IS S pde 5 e OSen 5 (13
0351 geal BV 510003 55 seen Lgnil (glady 5o 58
33 Sals 40 Ol oo 42idE Slidios b bl andllas
SV 5505 ga 0 )Lal JoSa 3 e Ol a0 5 s S350 5T
sl a}?rt,,nz\ S s ) Slidss
S B sl L 05y 8Ll Sl
Sl 2l 3525 653 Lol (S plse i
I ) g0 40 457 03 S plan o sk ol ole
sphen AL LOT bl o515 5 ke Jlos 5o
B slasben Ml Lol ol se 5 oles )
055 Gladed mhaw I .OMLT oo Jlad 4 (S5,
gl ) B UTO) S d dS” mbas 1531 Jolis
Sl 531 (LDL) oS S L 5554
L s 3 il 2alST 5 (TO) oy el s 5
b b 5 sty ()35 a3 (HDL) YL JE
Jis s sbed S s o sladeal O seltST
Lo 5T ols Sl bl anl) (3505 Sl e 6l 2!
SISl Eae 5 (S e D353 ST (S e
O R PNIPES ¢ s”«?‘j Ol ylslme il 31 ale
ST S g kea by Gl Ol e U5 5085 T8
Aol o ate 55 1 5 (hae Bssdns TS
S JLis au (P uslesls Cos  SNae O
T e R 53 55 e DL D a5
Ll asllls ol aST bl 5 5 s 5B 2
et 0L 5 Vs g0 jou&@,ﬁfouﬁ@
o=l 03 (o Dl ed gl dis 4 a ST el
S st hbos oo e sl iy b ey,
(oaly e L oS0 5 o eSS
OLHLSKar 5 J oL s b (1 00) A sl
Cra e et Ls (s )lstan ST (5555 Dby e
G 510315 Gl 0L st s olawdly

11€0 1€ Cuilngaas)) PICIE jlash «@aiy § (aw 2)gs

oOhjls Sy eole alSils alas Ay


https://scholar.google.com/citations?user=bg5dFOYAAAAJ&hl=fa&oi=sra
https://scholar.google.com/citations?user=bg5dFOYAAAAJ&hl=fa&oi=sra
http://jmums.mazums.ac.ir/article-1-21636-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11]

ul)Sem g yeaa ) o

el 5 5 o 51 31 (S lie 5 (K5 ol g2 ¢ o
g e JoSe 3 pan 5 Dl pod 4 gline slaguly

PR TSI BER SN E UG A I PYRRPRR®

>}'&L§° L;‘)\Jimlrﬂ)f” U’:"b OK&;\) LSJ«A}J“:” C_A}l&o

e ol

&S ol 31 ol 45 S e o3lel O 5

SLObla b ile 3L g 503 Jites Jhas3
I K ol

References

1. UNICEF. The state of food security and
nutrition in the world 2021. 2021.

2. Jayedi A, Khan TA, Aune D, Emadi A,
Shab-Bidar S. Body fat and risk of all-cause
mortality: a systematic review and dose-
response meta-analysis of prospective cohort
studies. Int J Obes 2022; 46(9): 1573-1581.
PMID: 35717418.

3. KuckucksS,vanDer Valk ES, Scheurink AJ, van
Der Voorn B, lyer AM, Visser JA, et al
Glucocorticoids, stressand eating: The mediating
role ofappetite- regulatinghormones. Obes Rev
2023; 24(3): €13539. PMID: 36480471.

4. Chetwood JD, Paramsothy S, Haifer C,
Borody TJ, Kamm MA, Leong RW, et al.
Key metabolomic alterations are associated
with ulcerative colitis disease state and
activity: a validation analysis. Gut 2024;
73(8): 1392-1393. PMID: 37591699.

5. Liu H, Guo X, Jiang K, Shi B, Liu L, Hou R,
et al. Dietary polyphenols regulate appetite
mechanism via gut-brain axis and gut
homeostasis. Food Chem 2024: 138739.
PMID: 38412807.

e R ST SR W JUNE LW
LBl J 587 03 s cnmed 5 015 s JaSe

bl Sl ssse ST 1 b

4&/&45&&1{)}@
S ol en Cusgdous ki baslllas oyl
S 45”3 315 g 05 B 0 1 a3 sikme e
CO_E.‘}%O)MF.MJ u,;.klf b Lhuli éﬁu\;_'r:a.ﬁ ol
g ke kil Sl 5T 53 50U 58 andllas Olej ks

dl“ﬁj)ﬂé_:;}dj_’;.{rwo)wuu\_&:

sl o3 g 1 5 ks bl e O S S s

6. Liang H, Mi H, Yu H, Huang D, Ren M,
Zhang L, et al. Role of cholecystokinin
(CCK) in feeding regulation of largemouth
bass (Micropterus salmoides): peptide
activation and antagonist inhibition. Biol
2024; 13(8): 635. PMID: 39194573.

7. Reiter L, Bauer S, Traxer M, Schoufour JD,
Weijs PJ, Cruz-Jentoft A, et al. Effects of
Nutrition and Bxercise Interventions on
Persons with Sarcopenic Obesity: An
Umbrella Review of Meta-Analyses of
Randomised Controlled Trials. Curr Obes
Rep 2023 1-14. PMID: 37249818.

8. Halliday TM, White MH, Hild AK, Conroy
MB, Melanson EL, Cornier M-A. Appetite
and energy intake regulation in response to
acute exercise. Med Sci Sports Exerc 2021;
53(10): 2173. PMID: 33831896.

9. Naderifar H, Mohammad khani Gangeh M,
Mehri F, Shamloo Kazemi S. Effects of High
Intensity Interval Training and Consumption
of Matcha Green Tea on Malondialdehyde
and Glutathione Peroxidase Levels in
women. Journal of Mazandaran University of
Medical Sciences. 2022;32(212):42-53.

AV 1160 1€ Cuiligann)) PICIE )lash «@aiy § (b )93

Ohjls (3} eole alGibi)y alas


http://jmums.mazums.ac.ir/article-1-21636-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11]

OxiaSoTmun agS aghus 1y Oligas )0 JaSs § (53558 OIS (AT Cilispad alhe Caie il

10.

11.

12.

13.

14.

15.

16.

Rasuli Jokar E, Shamlou Kazemi S. Effect
of Eight-Weeks Chitosan Supplementation
and Combined Exercise on the Blood
Pressure and Lipid Profile of Women With
Hypertension. J Sport Biosci 2023; 15(1):
55-70.

Ahn S-1, Cho S, Choi N-J. Effectiveness of
chitosan as a dietary supplement in lowering
cholesterol in murine models: A meta-
analysis. Mar Drugs 2021; 19(1): 26. PMID:
33435383.

Othman SA, Abd Rahman SNF. Chitosan
Properties: A Preliminary Review. J Adv
Mech Eng Appl 2024; 5(1): 8-12.

Valingjad A, Khodaei K. Does exercise
during a ketogenic diet effectively alter
appetite  sensation,  appetite-regulating
hormones, and body composition? Exp Biol
Med 2022; 247(21): 1898-1906. PMID:
35920294.

Liao J, Huang J, Wang S, Xiang M, Wang
D, Deng H, et al. Effects of exercise and diet
intervention on appetite-regulating
hormones associated with miRNAs in obese
children. Eat Weight Disord 2021; 26: 457-
465. PMID: 32072570.

Fatahi S, Sayyari AA, Salehi M, Safa M,
Sohouli M, Shidfar F, et al. The effects of
chitosan supplementation on anthropometric
indicators of obesity, lipid and glycemic
profiles, and appetite-regulated hormones in
adolescents with overweight or obesity: A
randomized, double-blind clinical trial.
BMC Pediatr 2022; 22(1): 527. PMID:
36064382.

Shamlou Kazemi S, Heidarianpour A. The
Effect of Eight Weeks’ Circuit Resistance
Training and Moderate Intensity Continuous
Training on Metabolic Indices and Sirtuinl

Serum Level in Women with Metabolic

17.

18.

19.

20.

21.

22

23.

Syndrome. Iran J Diabetes Metab 2023;
23(3): 168-178. PMID: 37858156.

Firuzyar F, Shamlou Kazemi S, Hemati Afif
A. The Effect of 8 Weeks of Resistance
Training and Consumption of Flaxseed Oil
on Some Antioxidant Factors (Catalase and
Superoxide Dismutase) in Women with
Type 2 Diabetes: A Randomized Controlled
Trial. Journal of Mazandaran University of
Medical Sciences. 2023;33(2):49-60.
Willardson JM. Developing the core. Human
Kinetics; 2013.

Ebrahimi A, Tahmasebi W, Hoseini R.
Sodium Alginate Supplementation Plus
HIIT and MICT Can Induce CCK and PYY
Increment in  Men With Metabolic
Syndrome. 2021

Simpson K, Parker J, Plumer J, Bloom S.
CCK, PYY and PP: the control of energy
balance. Appetite Control 2012: 209-230.
PMID: 22249816.

Ribeiro FM, Silva MA, Lyssa V, Marques
G, Lima HK, Franco OL, et al. The
molecular signaling of exercise and obesity
in the microbiota-gut-brain axis. Front
Endocrinol  2022; 13: 927170. PMID:
35966101.

. Ataeinosrat A, Haghighi MM, Abednatanzi

H, Soltani M, Ghanbari-Niaki A, Nouri-
Habashi A, et al. Effects of three different
modes of resistance training on appetite
hormones in males with obesity. Front
Physiol 2022; 13: 827335, PMID:
35264977.

Almesbehi T, Harris L, McGarty A, Alqallaf
S, Westrop S, Edwards CA, et al. Effects of
exercise training programmes on fasting
gastrointestinal appetite hormones in adults

with overweight and obesity: A systematic

11€0 1€ Cuiligaas)) PICIE jlash «@ady § (w29

ohdjls Sy eole alSils alas AN


http://jmums.mazums.ac.ir/article-1-21636-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11]

ulilSam g ynaa ) ppui

24,

25.

26.

27.

28.

29.

30.

review and meta-analysis. Appetite 2022
106424. PMID: 36565928.

Alyar G, Umudum FZ, Akbas N. Changes in
ghrelin, GLP-1, and PYY levels after diet
and exercise in obese individuals. Rev Assoc
Med Bras 2024; 70: e20230263. PMID:
38511748.

Zouhal H, Sellami M, Saeidi A, Slimani M,
Abbassi-Daloii A, Khodamoradi A, et al.
Effect of physical exercise and training on
gastrointestinal hormones in populations
with different weight statuses. Nutr Rev
2019; 77(7): 455-477. PMID: 31125091.
Lean M, Malkova D. Altered gut and
adipose tissue hormones in overweight and
obese individuals: cause or consequence? Int
J Obes 2016; 40(4): 622-632. PMID:
26499438.

Ueda S-y, Miyamoto T, Nakahara H,
Shishido T, Usui T, Katsura Y, et al. Effects
of exercise training on gut hormone levels
after a single bout of exercise in middle-
aged Japanese women. Springerplus 2013;
2: 1-9. PMID: 23504454.

Martins C, Kulseng B, Rehfeld J, King N,
Blundell J. Effect of chronic exercise on
appetite control in overweight and obese
individuals. Med Sci Sports Exerc 2013;
45(5): 805-812. PMID: 23247700.

Egan AM, O’Doherty JV, Vigors S,
Sweeney T. Prawn shell chitosan exhibits
anti-obesogenic potential through alterations
to appetite, affecting feeding behaviour and
satiety signals in vivo. PLoS One 2016;
11(2): e0149820. PMID: 26901760.

Zhou J, Wen B, Xie H, Zhang C, Bai Y, Cao
H, et al. Advances in the preparation and
assessment of the biological activities of

chitosan oligosaccharides with different

31.

32.

33.

34.

35.

36.

37.

structural characteristics. Food Funct 2021,
12(3): 926-951. PMID: 33434251.
Shagdarova B, Konovalova M, Varlamov V,
Svirshchevskaya E. Anti-obesity effects of
chitosan and its derivatives. Polymers 2023;
15(19): 3967. PMID: 37836016.

Engin A. The definition and prevalence of
obesity and metabolic syndrome. Obesity
and lipotoxicity 2017: 1-17. PMID:
28585193.

Kazemi SS, Heidarianpour A, Shokri E.
Effect of resistance training and high-
intensity interval training on metabolic
parameters and serum level of Sirtuinl in
postmenopausal women with metabolic
syndrome: a randomized controlled trial.
Lipids Health Dis 2023; 22(1): 177. PMID:
37858156.

Kazemi SS, Heidarianpour A, Naddaf H,
Mehri F, Naderifar H. Effect of Combined
Bxercise

Supplementation on Metabolic Indices and

Training and Curcumin
Serum Levels of Sirtuin 1 in Men with
Metabolic Syndrome. Avicenna J Clin Med
2023; 30(1): 21-29.

Kim K-B, Kim K, Kim C, Kang S-J, Kim
HJ, Yoon S, et al. Effects of exercise on the
body composition and lipid profile of
individuals with obesity: a systematic review
and meta-analysis. J Obes Metab Syndr
2019; 28(4): 278. PMID: 31909371.
Muscella A, Stefano E, Marsigliante S. The
effects of exercise training on lipid
metabolism and coronary heart disease. Am
J Physiol Heart Circ Physiol 2020; 319(1):
H76-H88. PMID: 32442027.

Tomeleri CM, Ribeiro AS, Souza MF,
Schiavoni D, Schoenfeld BJ, Venturini D, et
al. Resistance

training improves

inflalmmatory level, lipid and glycemic

A9 1160 1€ Cuiligann)) PICIE )lash «@aiy § (b )93

Ohjls (3} eole alGibi)y alas


http://jmums.mazums.ac.ir/article-1-21636-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11]

OxiaSoTmun agS aghus 1y Oligas )0 JaSs § (53558 OIS (AT Cilispad alhe Caie il

38.

39.

profiles in obese older women: A
randomized controlled trial. Exp Gerontol
2016; 84: 80-87. PMID: 27616162.

Nazari M, Shabani R, Gholamrezaei Darsara
S. Effect of circuit resistance and jogging
exercise training on the markers of metabolic
syndrome in women with type 2 diabetes. J
Phys Act Horm 2023; 5(1): 76-87.

Rizzo M, Giglio RV, Nikolic D, Patti AM,
Campanella C, Cocchi M, et al. Effects of

chitosan on plasma lipids and lipoproteins: a
4-month prospective pilot study. Angiology
2014; 65(6): 538-542. PMID: 23785043.

40. Trivedi V, Satia M, Deschamps A, Maquet

V, Shah R, Zinzuwadia P, et al. Single-blind,
placebo controlled randomised clinical study
of chitosan for body weight reduction. Nutr J
2015; 15(1): 1-12. PMID: 26747458.

1160 1€ Caiingaas)) PISIC )ladh «@ady g (w0 2)0s

ohsjls (S eole alails alas Qo


http://jmums.mazums.ac.ir/article-1-21636-en.html
http://www.tcpdf.org

