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Abstract E E
Aim:  The purpose of the present study is to investigate the effect of high-intensity interval =

training and moderate-intensity continuous training on CTRP-3 training and visceral
improvement in diets fed with a high-fat diet. Methods: Twenty-four male Wistar rats were
randomly divided into four groups: standard diet (ND) (6), high-fat diet (HFD) (6), high-fat diet
with high-intensity interval training (HFD+HIIT) (6), high-fat diet with moderate intensity
continuous training (HFD+MICT) (6). The HIIT and MICT groups participated in sports

activities specific to their group for 8 weeks, 5 sessions per week. CTRP-3 protein levels were E

measured using western blot method. The data were analyzed using ANOVA and Tukey's tests.

Results: The findings showed that the high-fat diet led to a significant decrease in visceral fat

CTRP-3 compared to the standard diet group (P=0.002). In contrast, both groups of HIIT and Scan this QR code to see the
MICT training led to a significant increase in visceral fat CTRP-3 compared to the high-fat diet accompanying video, or visit

group (P=0.029, P=0.004). However, there was no significant difference between the training  jahssp.azaruniv.ac.ir

groups (P<0.05). Conclusions: High-intensity intermittent and moderate-intensity continuous

training can reverse the negative effects induced by a high-fat diet on CTRP-3, which may play 1. Department of Sports Sciences,
an important role in improving insulin resistance through this process. Faculty of Humanities,
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Extended abstract
Background

Obesity is associated with low-grade chronic inflammation that can lead to metabolic dysfunction. Adipose tissue
produces adipokines that have pro-inflammatory or anti-inflammatory effects. CTRPs may help explain the possible
mechanism for mediating the anti-inflammatory and metabolic improvement effects of exercise training. It has been
shown that CTRP-3 reduces the secretion of IL-6 and TNF-a in monocyte cells treated with LPS and NF-Kb signaling.
In addition, a high-fat diet leads to a decrease in the expression of CTRP-3, while the administration of recombinant
CTRP-3 prevents the harmful effects of a high-fat diet. In fact, CTRP-3 reduces insulin resistance and obesity-related
chronic inflammation by modulating inhibitory toll-like receptors.

High intensity interval training (HIIT) is a suitable exercise strategy for improving cardiorespiratory fitness, reducing
metabolic risk factors, and optimizing fat oxidation and weight loss in overweight and obese people. However, the effects
of this type of training versus moderate intensity continuous training (MICT) on CTRP-3 are not understood. Regarding
the effects of HIIT, a previous meta-analysis has reported that HIIT is an efficient and effective method for improving
some inflammatory factors. Considering the relationship between inflammatory factors and CTRP-3, it is possible that
HIIT also affects this factor. Therefore, the aim of this study is to investigate the effect of HIIT and MICT on CTRP-3
levels of visceral fat in rats fed with a high-fat diet.

Materials and Methods
The current research method was an experimental type which is approved with the ethics committee
(IR.SSRC.REC.1401.118) and supporting the work with laboratory animals.

Experimental design

The rats were randomly divided into 4 groups: standard diet (ND), high-fat diet (HFD), high-fat diet with high-intensity
interval training (HFD+HIIT), high-fat diet with moderate intensity continuous training (HFD+MICT). high-fat diet
included 60% fat, 20% carbohydrates, 20% protein, and the standard diet included 10% fat, 64% carbohydrates, and 26%
protein. To estimate the maximum running speed, after warming up, the rats performed a graded exercise test with a 5-
degree slope, where the speed started from 8 m/min and every 2 minutes the speed was increased by 2 m/min until the
animals were exhausted.

Training protocol

After estimating the maximum speed of both training groups (MICT and HIIT), rats were trained for 8 weeks, 5 sessions
per week on the treadmill (slope of 5 degrees). The HIIT training protocol consisted of 6 bouts of 4-minute exercise with
intensity of 85-90% of maximum speed and 2-minute active rest with the 50% of maximum speed which intensity
progressively increased. The MICT exercise protocol was performed at an intensity of 65-70% of maximum speed, with
the distance covered being the same as that of the HIIT protocol.

Extraction of laboratory animal tissue: To collect the samples, the animals were anesthetized with a combination of
xylazine (10 mg/kg) and ketamine (80 mg/kg) by intraperitoneal injection. Then the visceral fat was removed with utmost
care by cutting the skull of the animal. The visceral fat was then washed in physiological serum and were immediately
frozen using liquid nitrogen and transferred to the freezer at -80 for further measurements.

Assessment of studied factors: To measure the insulin and glucose the sandwich ELISA and glucose oxidase method
were used. To measure visceral fat CTRP-3 western blot method was used.

Statistical analysis

After collecting data and calculating the mean and standard deviation of data using descriptive statistics, Shapiro Wilk
test was used to determine the normal distribution of data. In the related variables, one-way ANOVA test was used for
comparison between groups and control group and then Tukey's post hoc test was used to compare the differences between
groups.

Results

ANOVA test results showed that there is a significant difference between the research groups in CTRP-3 protein levels
of visceral fat (P=0.001, F=7.61). According to the results of Tukey's follow-up test, eight weeks of high-fat diet caused
a significant decrease in CTRP-3 protein levels of visceral fat compared to the standard diet group (P=0.002). On the
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contrary, HIIT and MICT led to a significant increase in visceral fat CTRP-3 protein values compared to the high-fat diet
group (P=0.029, P=0.004). Also, no significant difference was observed between HIIT and MICT groups in visceral fat
CTRP-3 protein levels (P=0.804).

Discussion

According to the findings of the present study, eight weeks of HIIT and MICT caused a significant increase in visceral
fat CTRP-3 and there was no significant difference between the groups. It is possible that exercise training has an effective
role in improving inflammation and subsequently improving insulin resistance by regulating and secreting CTRP-3. In
this regard, it has recently been reported that CTRP-3 has anti-inflammatory effects by reducing TNF-o and IL-6 and also
by inhibiting NF-kb signaling. In addition, CTRP-3 is known as a regulator for the secretion of resistin and adiponectin,
which regulate both pro- and anti-inflammatory functions of adipose tissue.

Article message

The findings of the present study showed that a high-fat diet decreases CTRP-3, which may be the mechanism for
obesity-related inflammation. On the other hand, regardless of the exercise mode, exercise training may prevent the
adverse effects of a high-fat diet, and CTRP-3 may play a central role in this process.

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://doi.org/10.22049/jahssp.2024.29408.1626

JAH SS P http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/jahssp.2024.29408.1626

O¥339 B399 9 39 30 (S (88 pilf Ol
£P9S osxled o3l Jlo
1o 0-AF Oilio 16+ F e § 5l

o

Open Access R e

2 CTRP-3 ‘:g,i}‘g).a ﬁ:ﬁoﬁhwy’.o deslg‘:oy.ﬁgmg umb‘:’gw UQ,&' ﬁgl}‘
Oy € m25y b oowd i gl &y o glisl

LS se T (S 15 g0l ye iy b geS 5p00 8 e
VESFIY o [0 505 pds G, VESY/VY /08 2edly s b

LRV

099y Mibe L 2lE @) b esd 4ls o, p» lisl op CTRP-3 sy,
#) (ND) st (lie 25, 03,5 Jag 4 (ol yobo & yliug 3135 3 ) o VF 3495y
U cud b gl el b opn @He ) dm #) (HFD) cpy plis w3
#) (HFDHAMICT) Lawgio s b o9lts oppei b oyz 21 w5y oy ) (HFD+HIIT)
5y9 Cllsd 4 ian (> awds O wiin A Sie 4 MICT s HHT (cla 09,5 50 punnds o
W d)s b)l..\.:l uu: U)"“’9 u»s) )l odlazwl l) CTRP'3 Uu.f;g).: )J.)LDA J.M>|.))J .)5> bs)f L)M

P,y dlie i a0 3B QR oSl b 030> (L by sl (a8l s Llow 5 4555 S5 s ANOVA (cla g0l 5l oolissl b ool
5 ol WA jJahssp.azarunivacir. cols (213 w3y 09,5 4 cuns olisl oy CTRP-3 jilae zalf & e Gy 2lie w5, &

]

sz CTRP-3 jskias ialjdl & o MICT 5 HIIT 53,0 lio > (P=+/++¥) 15 3 sl

(Sl psle oSl (35 pske 05 S ) ) _
d)l.) ‘_;wo ug‘.n.a d9>9 L)’I ‘.J (PZ'/"‘C ‘P:'/'YR) KW SR Lfl‘)‘; W")) 09/5 A Cud u_vLuol

Ol QLS oL oKl

Sin s AL (Sl oS X b ot g Ul ol b gls iy po3 305 o5 a2 (P> +0) el dg2g (205 (5o 09,5 0
Ozl Ol Olgial FLERViY L)"?i’“’ I) CTRP‘3 PR u)l.)& WA)) l: ol <3l Lg.uo u‘f‘ ..\,uly ° ]a.w9.~o A
(ot 0oy 50) S ) gus] 4 Canglio dguts 5D (code i Al e Alawly 4 sl Sao

(ksharifmoradi@gmail.com)
CTRP-3 2 2lie ) colinl oz «ng s 1S (sWojlg

CTRP- 1559y polio 2 bsgto € b ogls 9 U o b 2glts Sliy o3 3 " guoge (S Lym5 ((Sb3y 0lseS e00lp0 iy a0 (555018 161 ) 050
\'Q—RY"(Y) VY V.Y L)"))5 ‘_5)919)).».5 2D Sy AT L;b)g)lf Olallas ."g.g)%),; L;ll'\'c 25 Lt AW 4).3;4 Lghh Sy g L;'L““>‘ =2 3

ol S aed oKl 2 pdl 9 3ol calo

POV-VEVE 1 Suig SN gLl
STz o poand £
DOI: 10.22049/jahssp.2024.29408.1626

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



https://doi.org/10.22049/jahssp.2024.29408.1626
https://doi.org/10.22049/jahssp.2024.29408.1626

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.29408.1626

avy o

bl ol jg Ll g (2 sl (iludingg g SIplia
malag ol &' (8559 SS9 95 I (VA VA) sl 3l 5 (599805
bl oo JUb jud g Jub (il (slooygd by (o859 Culld sl
Sloj L jl abyo 4y 950 (izman 9 ML) by, plsie 4 Wl
5 Ol & Ceoglie d9ut g LS Al 1o )5k 51 (S0 5
Il gy cul b A(YV=V) 3l Sge a8 5 2lis] o (ialS
2 (MICT) lassie i b goghis Slipyad ol 5> Slayod 55 ol
L5 bl HIT @il L Lyl s ol snzs 5> CTRP-3
S gt Sl s se o S ey HIIT o casl o s ()ls
el gloygiSh (y LSl 4 4295 b (V) sl oo el sl iS6
Som 35,556 cul yy HIT o 53 595 Jlezsl ol CTRP-3
2 Bhy Slapes L b paBlie gols nly oglle a3l
B2l Ui o Ken g 195w diwly e )3 3,03 3929 CTRP-3
Opae S| @S ao )y SV Cab b (gilad p jed dtan A &S
(Y-3Y) o hen g o5 a8 b 5 (vF) 13 CTRP-3 _sljél el
P Sy G 4 42l b (Y0) 135 SIS |y (padlie gl
3 odlizal (T b basye Splie slacs)lon g (Bl drog 12
~Gobow S92 3l Pge 9 &Sy 3yl S sl (0 (23559 Sl o3
olie > Clyess dlawly 4 isy o JBlas Col (See a5 3L
alllas ) an oyl by 35 Jols olisl oy col, CTRP-3
CTRP-3 sy polie s MICT 5 HIT 66 oy il

il @ @B md) bodd 415 o) » plisl o

OAR93 N9,
Dgr S 09)5 b (yseil Ly ik b (208 55 ] pol> S b
(IR.SSRC.REC.1401.118) ;U] aueS jem0 53,5 5l
aian A Jliang 35 5y g VF o alBislejl cllge b LS 5l coles o
Sl Ol RF (e e oIS Jl S VAL BNVE e (Sjg o393 L
5805 sl (2Bl Sy 5l colos easl (1lg Bab g 48
ol Jlil olgis] (S pole ol £ o 4 ale cilial
L d;Ua.a QL{,&LoI L;wy r°9l“ oKy als Q19:> 5 lAQ) W)
ele Glanl | _alKitylof] bl 1 coles gl el ahalas
v by (gdod A0S (611055 Wbl (slauid ) aEilejl o
453 o3 O Cugby 5 305 b ) VWY (glod (aee J S
Gl g Ol @ lod wyiwd priomed el WY VY (So,b oLy,
6Bl g plisl ca abn ¢ G 4 ey Widg ) Logatke

doaie
b epn e lam)) Spas caa 28 Cble s
sl s eimen g el (lp S bl el gl
O3y Gl esl © o e Gbm)) Bpas il odd )i
cge o @ Ol ORIFl Dsde b Ol 1B
9 3Pl gemyd oo (slagigeyon dSles g iala) p> JUS
Sglie poydi g (Bgye — (ol e lasilon jon orimen
S sl Ghol Jbs (HFD) 'wozy (i o, () 500
Wlgion o Conl badpe ol 42)3 (poje Sl b (Bl (V) 2ibe
Sl Wil basye sbgilon 5 (SIplie 3Mes JUS! 4 pocie
“ 8 S e Mg bS] (o 8L (T LX) 255 g Goue
Stk > JUis) () wsb 4l k) 1 b el L Sl bl
Sl b b je Ul slow) 4 ol (Sae oS g0l ol (o5lodlj
3l glacals « ICTRPS olgls glacl (5 ,¥) 185 S8
Cpiey g dmogi )3 oo G Cusl (San i)l (V) (iSggaal L
S i & caul 5es CTRPS (4 A) 12l a3l CAD
el Sdglie 3900 9 el 25 Il 65 ke sl o]
S IL6 55 CTRP-3 45 coul 00 ol ol 5SS s
-0 il LPS b pleyd cov wgige sla Jske o 1, TNF-0
“o 298 o |y (NF-KD) B LIS (clataun ;9256 > JUiSiw 5 s>
ok Ol 4 e cpp @l wy lp ole V) &S
alpl )l CTRP-3 S g jpgos a5 Jb ,» 545 0 CTRP-3
CTRP-3 caly 5 (W) 15 o0 665> w2 21 25y 05
B LI (sl )55 5 (1) )l 02)l5 4 Lok S i |
(W) w30 (S 1) (Bl L lasye aje Sl g (sl 4 Cuoglia
5 1S54 o] i b S5 CTRPB pin
@ 9 MpedlS 5 o35 3l 5 (VF) GRalS 6uS ladghe ],

(V0) &S g S ol 25

S WS o Cles an2b ol Sl oS BB Sglgenyl daled

(B b by gl ol b ablis b elate (13555 Sy pes
il 4y e & (V5) 2y olyen 4y 1 glail Ky 5 Slop> gbl3e
Sy glgl 5 S (V) 29800 Satnms 2ol (oSSl
sl 85 ) )5 424090 (Blo e 9 S8 o LiE &S (55 )
5539 5yl HIT (0V) sl (HHT) 0L 0005 U Lglis 55
slihd Jalse ials i g B (ol gm0 sl (ormlio

¥ . High intensity interval training
® . Moderate intensity continuous exercise

Copyright ©The authors

*. High fat diet (HFD)

1.C1g/TNF-Related Protein
¥. gluconeogenic

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.29408.1626
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_1
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_2
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_3
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_4
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_5
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_3
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_6
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_7
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_8
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_9
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_10
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_11
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_12
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_13
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_14
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_15
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_16
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_12
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_17
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_18
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_19
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_20
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_23
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_24
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_25

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.29408.1626

AAD Ve =AY(Y) VY YT L 5550 (s5lanpud ) (iwopaiS (63,)8 Slelllae () Kod g (55 50l,

6y BB VO e &y g 48D jD jgd Yo v v Casyu b odbas S Sos
i Jolye deldl Ca badiged cpl 505 Soud il Lol (gjluli
Bl wad Jitie o5 olo dxyd Ar (ite slod b y30)3 4 gl
Aol «Sy5elg2508 Py 3 gebitand S gy 0 aLIp lis] 02
SRR P Oype plen &9 C85 )15 mle 0l 3 g Jiie Cosal S
b (gl [pUl o) 5l crdgusl (et ld (toxio sl 05 ()5
80-INSRTH-S4L1s o)k L Insulin ELISA Kit cus
S J) st S5 gy 4 S5 tom sl sEOL, E10
CTRP- Jiomis (gl s odlazl (ol coseil ool €553) 5515
456 5 gl slacool (Bl b g olly oy toy byl lis] 22 3
Anti-CTRP3) , (B-Actin (2A3): sc-517582)
m-IgGkBP-HRP: sc-) , (antibody ab36870
mouse anti-rabbit 1gG-HRP: sc-2357) 4 (516102
SPSS (bl j)58lp 45 5l ool b cculelb] ¢yl mon 51 das s o3lises]
O Gl Jiooigan o (Pse/-0) ()b ime s )3 Y5 a0
S odly 39 Jlo g (slys o3kl CBlyoul g 1 SSleo 3l aodly anogs
3 eGei slaog,S o g5 (g oline gl 5 Sy 9yl (igeS]
Gl 15 o3lisel (S5 ks (90]] 9 4oy uily)ly LT iges]
5 03litl (ygus gy 9031 5l (Stumrats (13,5 paude
Lasl
ol 00881V Jgda 50 oy 59 Ol s 3 lailiwl Bl youl § 1Kk
b onghts cpe5 sloog)S 53 (o g & w30 (LS @l Jubos
St HE m23) 0905 4 Cund Uk Sl b (ol g bawgie
Sholize iglis Jg (FZA/E P=1/o0¥) 54 5208 (gyboline yobooy
G5 L (2l (32505 09,5 b Lawgio CaB L (aglis (3 p05 09,5 93 (o
w253 0855 m 5 Pline g peizmon (P=/VFA) sl g UL
Bl g2y b Gjs 2 epn @l wdy b ookl ol
(P<+/-0)

oy S (10,5) (339 3 lliuw! 1,001 9 (ko ) Sy

HFD+H HFD+M -
nT ICT HFD ND — es

Oledal (S3y pole oSl Al g )3 (9> 0550 5 Lazee
4 lai pgbr o) (93 0920 b alidl I gy W5 (510K
ern e wmi (ND) “slutl plie w3, b 5 g5 ¥
U ond b ool el b ocpn i w5, (HFD)
buwsgio ad b ool (90 b Gy 2l o3, (HIT+HFD)

215 e (HFD+MICT)

CS b bawg orindg) Cpn 2B ) a0 21K o)
5 P 059y w5 5) e e P Jeld (phyy olslis e
RS w25y 5 oefan ey Vo hamgS sepd Ve (e
Qo V8 g Olhng S aoyd FY o o Ve Jold o jlalil

(Y5) 292 59

S8 lplaed 0 cud bl gite iy 0soil 25 5 3 om
Gy LS ABEIY p2 g £y ABED p yie A Sl 5l sy
Bdowy (SSbolg & Sllgs U cdl ilidl aads p o ¥V ob,5 lg

{Yv)

0203 09)5 93 i o puo SN 35l 5l g 03t p0d SIS g 5
N9 oy » s O atin a wtin A e & (HIT 4 MICT)
g & Jols HIIT (505 SS9 338" 032305 (420 0 ) )5
Slaoygd 5 Ce g ST dopd AD-A G b sldads ¥ ol
s O35 Jlg G wiin o o5 3y gladdy ¥ I col il
L )3 483y yio TV 5l 1S )lgs sy Bl 2ol 31 (slosig i
Ol (bl s 93 g dow) i Aidn )3 Aldd e VY 4 958 gl
2o Ve b 50 wnd L MICT e JSSgp a0 bis cepw
o HIT US55, L o b cilns &8 15 2] e puo ySTas
YV &y gopuis Jol atan 3 ddds y 510 YV 5l 4155 Jlg sy ((VA)
A5 Lads o p ol (SLL Ain 93 g A i Alin 5> ABED e

duly op 3T 5l celo FA ) L o, olos (g lo 0 L
oS 3 595 0y 3 oolizl L il el el VY ey g o y0
455 4 (p)SolSTp)S (oo Vo) nilbls 9 (p )5 5k )5 e VD) (3p0liS
Wllges JolS (odgrm Jl g 9 oMb hspe (Slhe 09 ¢
W Al g @S5 s b L] s S (g I B 5l (65 05
Cladiges A duily cddl olisl o il 5 b aBlSs e

Copyright ©The authors

. Normal diet (ND)
Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.29408.1626
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_26
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_27
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_28

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.29408.1626

40

) u.oLu»‘ > CTRP'3 CQ]G.») (P:./A.f) A odalién de}I

ol odbodly LS Y Hloges

- olts ANOVA (501 lis (imen ol gl 43 Caoglie
& Cuoglae ot 0 iegds (slbog)S oy (g)bline glay a8 dad
b y905] ol 4 dogi b (FEVIACP=1/0 1) 515 3925 lguadl
oasld jbles I csl Gy e @) Wi cutn (S
(Pl ) 453505l I 05055 0 o g & ol
& Coms gl 4 Coglia (a3ls Jbolae ialS & e HINT
2 MICT b Jlonll (P=2/22V) 15 02 (21 @255 095
Crn @B m5) 095 4 G el 4 Cunglie Jadld LalS
o Soblixe @glis glol blodjl piomen (P=1/2QY) 345 ,loline
@ Cuglie yasls (P=+/5+5) wis sanlie MICT s HIT o558

ol odbodld LY lages 55 oyl gudl

O 0503 @l -lgmdl & Cuglie L CTRP-3 bl
@ Caoglio b olisl o CTRP-3 ol e o8 aas o olis
(P=o0) )5 3539 (6 yboline (Stnsod gl

1/200 - % #
| I |, ¢
1/000 - | |
0/800 -
0/600 -
0/400 -
0/200 -
0/000 - T T T
o) ) ) Y
Y Y ) 9)
& 2 fq 2 & 2 & Z
N
< 3 b 3
‘>§9 \)7 . x‘)f ,xjf
-gf : df
¥ 3\3-;
oy
7 57
Copyright ©The authors

039

o

IEYEVAY  OY/YYENO/NY  FYEY/SY ZWEVSYY dds

YYY¥ ¥V YY¥/ y¥v/ Jo!

VRSN YAVENOVE  YYEYY/AMA ROV L9

Y¥2 5 \all VY ags

[SYEAYIVY  YIAYERAYIVA  SVEYVOY  AYEVALLA L9

Yo Y Yvs/ YAY/ Sgw
WY
IAYENENY YAAVEYS/YY  d-EWAES 0-ENS D
YoF vy YA/ Yoy e
.5
P
[++EVWIVE  Y/AVEYY/VY  OYYEYS/YY EWANY
ys. 74 Yool VY &
‘a
PW Y
[SYEYYAY  YIAYEVA/YA  SVEYY/OY  0-EY./Y-
yVY Q. Yys/ YA N
o

i w5y ND sl onily (MESD) 5 sl Gl 5 (Sle 4 booshs
HIT gt s b aghs 05 MICT ooy i o2y HFD Loy

U a5 b gl 2y

€ 5 s ANOVA guil s, sslbnl oy CTRP-3
CTRP-3 i5igp polie ;3 iaghy slaog)S o (sybline cglis
090)) ol 4 dogi L (FEVIEY P=1/e0V) 5)s 5gmg olis] oy
Sblae il cel oy 2l @) wis culn (S§ ks
HE 025 095 4 s plis] o CTRP-3 5y, polie
il e MICT y HIIT e 5 (P=+/--¥) a3 5 it
w255 095 4 Cums linl op CTRP-3 15y ol olise
olino Sglis copiomen (PZo/+ ¥ PZ/YA ) 45 Gy liE
> CTRP-3 5y, polie o MICT 5 HHT o5 0

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.29408.1626

2/50
2/00
1/50
1/00
0/50

0/00

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.29408.1626

Veo OO VeO=AYY) W VY3559 (ol ied 5 sipdiS (928 lalllas () Sen 5 (5yal8

i

s =
"
- T I T I T

Jas ety G ady S Al
Coa G Ot R
CaAEL e gt il o
Lon e L

Ol 4y Canglio (a3l Y Hlaged

£5 o iogail Sy 55 5 (15 s L il adlls ey ol
CTRP- (o,Sojlul gl Ban el pizeen 5 (03509 oSSy
33 agyepl 5 S o dgame |y lalllae yo duslie 48 5)1> 939 3
b stlie 350y il lixan CTRP-3 4, 505 ll 1 5
doe o JWd 4 g ol de 3 sse i CTRP-3 i
ol 0 y5)l35 (S 36as diwly pea 50 0L dtily pdgusl 4 Cuoglie
-~ eomed 5 'IL-6 5 "TNF-0 ials abuly 4 CTRP-3 «
ol ogle )l bl as @l 3 NF-KD o JuiSs jke alawly
5 ) by lp oS adat K oy & CTRP-3
90y Llgn aad oy cpl Jleis! &8 Canl oads 4 bl 35 piSSgul
445 b (T YY) 8 i | e €3 e 5 g 2,Sles
S Jae e 3 3 (g ind] oS lis JoSpn S, e
g Jeinl oiwls g 4y sy <ol i ) 30 ol adllas 4l
w2 S35y e 4 Jo 3 500 (gl ol talS 4,
ORI 2y S puslSe a2 ST 08 sSan |y i 2l
iy9 Sl yed Lol o glystinl BB ol adlas ) CTRP-3

CTRP-3
B-actin _

CTRP-3 (9 )g..)[fu .\)l),oj

- .

s HIT wloyes ain coin ols Limgh claasl 4 495 b
g 5ad olisl o> CTRP-3 5 ¢)blas iul58l celb MICT
oS CTRPS (codlgls .cuilss 359 69,5 93 oy (63 sine glis
ol s ot Gl (San At gl S Sl ol
oyl (YA) 35l pioolSal |y L5 Slglio (sl s 5 (51>
@ Cuoglio ;> ok gl gyl Baa G S CTRPS
(V) Wloas (Byme 93 55 by 9 (2 <8l Sl (gl
8 5, Sla 5 Saplie jltgad oalsts 13, sslize ol 5l CTRPS
melas o JUidtas woly slis (L8 cledllas (YY) diad o (LS (g pe
(79 319) 55 53k 3l 335t 3 ot i <ol 50s CTRPS
Gl 4 e pols e 3 ()9 Allie 53 pa e pulul cnl
edplio wulais 3 )b ] CTRP-3 & cunl S .5 CTRP-3
Febar opp &l Jy 8l autl (Sl cdpdn > ere B
aian et b > CTRP-3 waw jblixe il (V4 IA) oK
Sl L laielle jo aian cuds e 4y g ;0 1) (gilar oy yed
zolw (gl xe (ialS (YY) Ken 5 (o2 ((blie jo (YY)

3. Hexokinase

Copyright ©The authors

', Tumor necrosis factor-a
¥, Interleukin 6

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.29408.1626
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_29
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_30
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_31
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_32
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_33
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_24
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_25
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_34
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_35

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/jahssp.2024.29408.1626

e\

ondS U] Cundg g dowil 4 Cwglis Doy glp ey
S S 5 30 0 MICT g HIT g3 o (FV F5) wlowis sl
SIS iy n glo el g Aitan S50 olisl 02 0395 Jials
23S 58 it (595 dleal olaml s GLUT4A LS 5
Ol el Sl alae )3 Jalge ol 4 g oo il dlae
e ORI 5l el g gl &y Canglie S50 9 5555 >
Gpao g i 9 8 15 Dozl g (07 —FA) 3550 lgus
Dy dbml (pbjyg Olojed @ Gl ) Swl dlas s SIS
Al Fhe (oo 4I5S g gl 4 Cnglie 900 sl Wl 0
3 3 5 dgml 4 Caglie 390 g souhiume @lil CTRP-3
s Pisgsels anlg » CTRP-3 wie clpl by ren
(0)) cud oxs €3l 55 GLUTA 5 PIBK gpmall gin
w5 lege o lgie 4 CTRP-3 &8 cuily jlas )5 1l iz
ol Jle 51 (o ooje el & 48 (o0 oo 5 Sl @alats )
4 Ll o CTRP-3 ol ply b o el 4 Caoglie b S
e 4 g2 390 |y gl 4 Cunglie pulituns o g eallians &0
P hhyg Sy de Sl Jl] gl 5 (le S

Al oy guil 4y Cuoglie Dguty

a8 o)l dgzg Cudgame plin cpils ddllae wpe (slaABl ) e
xS ol Gt pob adllas gl 2gd 4B)S I ) Cule
A aslSn 3 25l 035 43,5 Sy el (slnygiSTo
<8l > b CTRP-3 (6,5 0jlul cpimon 23,5 d9a50 |y o305
S )5 plie (55 ol pas & C8S wyge plisl o2

ol ) s o |y L8 ldllas |y ol adlle dulio

S S dn

Lo Ll sl (gl pusilSe Conl Sae 45" 2945 0 CTRP-3
Sy o &y ey Cnyed £ 31 e Bpo (Jlie 3 8l (Bl L
S 3y ol ) ) o Sn i 5y e 5
ohd Auls ol CTRP-3 cwl OSeo &S LS (6,Ssls Ly
Al ausld (g ygre

‘:;‘D)Jé 9 ,&Mﬁ-’&“

o S o8l 15y) il 4l bl ) gyt pls dlio
S8 T3 O?.I dl)él Plaads dl).:)_c. 9 ol)l.(.o.‘b plos 3l sl

Do oo (SI0y08 g ;S5 (00,8 (55l

ol LialS psiomad g oy il ol dguty dlanly & Cosl (Ko
B Sldllas (1) 405l osd S gul cpl (il 31 el gl
o dawly 4 Lzz,c,‘,,..,%b'l olul ials g Clecdl dgups a8 ol LS .5
il 3529 L {TY) 3,5 o @ppe MICT s HIT S5y, 655 50
4 Conglie 5 Olodl 3502 45 29 (aseie o] Clilllae )5 Cunl o
wilo CTRP-3 (aul3dl 2 (s (o555 bz po 4 3 ol
258 blizl pols adllas (sladidl j olg e S jobo o Joleo b
13l o CTRP-3 i 5 (6lys wge oot glis] oy cdly oS

e N e

G e G Mmool Glagy sbadl el
b 3llil (38 025 09)5 & S g @ Cangliie By
P Wl b Bl g gl ojlul Sl b Sl
e (TA) 3]s 8 )lie (pdgudl &) Canglie (0308 5 S plS
Jite JSES lgis s ogmgndl (45 5S35 ot slashngy
SRR YR) w8 SIS | ey gl 4 coglie (ol
el Sl die g 15 Jud § il 5 e sjbooysd
Sl gl Gl 9 3log Slo b3jl > & (yeje el 3328
O] ds Caoglio il 8] uuslSo Wles o Ulasin! a8 39 0 (olod
Sy a8 & pols imgl gl 4 ar i b (1)) il Bly ey
Gl rimen g bl Comsg Il cel 0 e @) &
eS|y ] 4 Caoglia 3ylg0 ] 4 sl 005 oy L 05l
Caglie (02 C8b (105 318 5 (g RS L CS i g Aledl>
03y O lp Glpe & o sl bbon dgmte (ol 4
(FV) sl (oB3y9 cnyed mam S 4 (dguil 4 Cuoglie 290 4
9 9olbl (hagh (lgie Miud guan pSb gl L oS Slallas
Sow Y8 g9y p MICT gHHT (05 atam VY (Y4)F) Ko
gl 4 Cangliio 290 9 23,8 oy 1y (oo (B (olu) ailliee
4 Cooglis dgup | w500 Gldllas pioron (FY) W )ST 45,155 1,
(V) 555 o coles MICT 5 HIIT o5 2 gl 55 pdged
@S] 9 g9 Cubd llie o TV (IVAY) pilSen 5 oo (g
oy 2290 N3lodly bl oS 5 oy el il ) duls dw g dtin A e
Ol & Cuoglie inlidl ¢ jimgy 5l Juobs (slaasl (FF) Lol,l,8
Ol (92 goeal g8 guen pob agh b oS WS ()18 )
iz g o 9290l s iz 3 BT s & oo |y Limg
F0) 3,5 )15 ysasl o g ol g 55 Cglis

2 E Cpitred 930 393 g (aid Glool a5 Slasls | e G
g ©eslisS lapuslle Gl I ()59 Sliyed wlillae ()b

Copyright ©The authors

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.29408.1626
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_36
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_37
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_38
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_39
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_40
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_41
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_42
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_43
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_22
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_44
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_45
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_46
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_47
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_48
file:///D:/مجله/مقالات%20آماده%20انتشار/marzieh%20faramarzi.docx%23_ENREF_51

JAHSSP

http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/jahssp.2024.29408.1626

10.

11.

12.

13.

14.

15.

VY O Ve =AY(Y) VY YT L 5550 (s5lanpud ) (iwopaiS (63,)8 Slelllae () Kod g (55 50l,

Y (j Sl 3l blite &8 gun @lio (pl B iy

family and coronary artery disease.
2020;22:1-7.

Schéffler A, Buechler CJTIE,
Metabolism. CTRP family: linking
immunity to metabolism.
2012;23(4):194-204.

Weigert J, Neumeier M,
Schéaffler A, Fleck M ,Schélmerich J,

Schiitz C, et al. The adiponectin paralog
CORS-26 has anti-inflammatory
properties and is produced by human
monocytic cells. 2005;579(25):5565-70.

Mu Y, Yin T-l, Yin L, Hu X,
Yang J. CTRP3 attenuates high-fat diet-
induced male reproductive dysfunction
in mice. Clinical Science.
2018;132(8):883-99.

Medicine CosS, Fitness,
Pediatrics CoSHJ. Active healthy living:
prevention of childhood obesity through
increased physical activity.
2006;117(5):1834-42.

Schmid A, Kopp A, Hanses F,
Karrasch T, Schéffler AJB,
communications br. C1g/TNF-related
protein-3 (CTRP-3) attenuates
lipopolysaccharide (LPS)-induced
systemic inflammation and adipose
tissue Erk-1/-2 phosphorylation in mice
in vivo. 2014;452(1):8-13.

Peterson JM, Wei Z, Wong
GWJJobc. Clg/TNF-related protein-3
(CTRP3), a novel adipokine that
regulates hepatic  glucose output.
2010;285(51):39691-701.

Gleeson M, Bishop NC, Stensel
DJ, Lindley MR, Mastana SS, Nimmo
MAJNTri. The anti-inflammatory effects
of  exercise: mechanisms  and
implications for the prevention and
treatment of disease. 2011;11(9):607-15.

Copyright ©The authors

&dlo slas
Reference

Morgan K, Uyuni A, Nandgiri G,
Mao L, Castaneda L, Kathirvel E, et al.
Altered expression of transcription
factors and genes regulating lipogenesis
in liver and adipose tissue of mice with
high fat diet-induced obesity and
nonalcoholic ~ fatty  liver  disease.
2008;20(9):843-54.

Hariri N, Thibault L. High-fat
diet-induced obesity in animal models.
Nutrition research reviews.
2010;23(2):270-99.

Ellulu MS, Patimah I, Khaza’ai
H, Rahmat A, Abed YJAoms. Obesity
and  inflammation:  the  linking
mechanism and the complications.
2017;13(4):851-63.

Gil-Cosano JJ, Gracia-Marco L,
Courteix D, Lesourd B, Chapier R, Obert
P, et al. Cardiorespiratory fitness and
bone turnover markers in adults with
metabolic syndrome: the mediator role of
inflammation. 2022;33(1.a-vv(

Ouchi N, Parker JL, Lugus JJ,
Walsh K. Adipokines in inflammation
and metabolic disease. Nature Reviews
Immunology. 2011;11(2):85-97.

Zouhal H, Bagheri R, Ashtary-
Larky D, Wong A, Triki R, Hackney AC,
et al. Effects of Ramadan intermittent
fasting on inflammatory and biochemical
biomarkers in males with obesity.
2020;225:113090.

Wong GW, Wang J, Hug C,
Tsao T-S, Lodish HFJPotNAoS. A
family of Acrp30/adiponectin structural
and functional paralogs.
2004;101(28):10302-7.

Si Y, Fan W, Sun LJCar. A
review of the relationship between CTRP

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.29408.1626

JAHSSP

http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/jahssp.2024.29408.1626

24.

25.

26.

217.

28.

29.

30.

V¥ O

journal of medicine & science in sports.
2020;30(11):2020-36.

Hasegawa N, Fujie S, Horii N,
Uchida M, lemitsu K, Sanada K, et al.
Aerobic  Exercise  Training-Induced
Changes in Anti-Inflammatory
Adipokines Secretion From Local Source
Are Related to Reduction of Arterial
Stiffness in Elderly.  Circulation.
2018;138(Suppl_1):Al14442-A.

Choi HY, Park JW, Lee N,
Hwang SY, Cho GJ, Hong HC, et al.
Effects of a combined aerobic and
resistance  exercise ~ program  on
Clg/TNF-related protein-3 (CTRP-3)
and CTRP-5 levels. Diabetes Care.
2013;36(10):3321-7.

Evans CC, LePard KJ, Kwak
JW, Stancukas MC, Laskowski S,
Dougherty J, et al. Exercise prevents
weight gain and alters the gut microbiota
in a mouse model of high fat diet-induced
obesity. 2014;9(3):€92193.

Hafstad AD, Boardman NT,
Lund J, Hagve M, Khalid AM, Wislgff
U, et al. High intensity interval training
alters substrate utilization and reduces

oxygen consumption in the heart.
2011;111(5):1235-41.
Khalafi M, Mohebbi H,

Symonds ME, Karimi P, Akbari A,
Tabari E, et al. The impact of moderate-
intensity continuous or high-intensity
interval training on adipogenesis and
browning of subcutaneous adipose tissue
in obese male rats. 2020;12(4):925.

Compton SA, Cheatham B.
CTRP-3: blocking a toll booth to obesity-
related inflammation. Endocrinology.
2010;151(11):5095-7.

Schaffler A, Buechler C. CTRP
family: linking immunity to metabolism.
Trends in Endocrinology & Metabolism.
2012;23(4):194-204.

Zhang VY, Liu C, Liu J, Guo R,
Yan Z, Liu W, et al. Implications of

Copyright ©The authors

16.

17.

18.

19.

20.

21.

22.

23.

Trevellin E, Scorzeto M, Olivieri
M, Granzotto M, Valerio A, Tedesco L,
et al. Exercise training induces
mitochondrial biogenesis and glucose
uptake in subcutaneous adipose tissue
through eNOS-dependent mechanisms.
2014,63(8):2800-11.

Gibala MJ, McGee SLIJE,
reviews ss. Metabolic adaptations to
short-term high-intensity ~ interval
training: a little pain for a lot of gain?
2008;36(2):58-63.

Alahmadi MJJINP. High-
intensity interval training and obesity.
2014;4(3):211.

Maillard F, Pereira B, Boisseau
NJSM. Effect of high-intensity interval
training on total, abdominal and visceral
fat mass: a meta-analysis. 2018;48:269-
88.

Tjenna AE, Lee SJ, Rognmo @,
Stglen TO, Bye A, Haram PM, et al.
Aerobic interval  training  versus
continuous moderate exercise as a
treatment for the metabolic syndrome: a
pilot study. 2008;118(4):346-54.

Nunes PR, Martins FM, Souza
AP, Carneiro MA, Orsatti CL, Michelin
MA, et al. Effect of high-intensity
interval training on body composition
and inflammatory markers in obese
postmenopausal women: a randomized
controlled trial. 2019;26(3):256-64.

Chavanelle V, Boisseau N, Otero
YF, Combaret L, Dardevet D,
Montaurier C, et al. Effects of high-
intensity interval training and moderate-
intensity ~ continuous  training  on
glycaemic control and skeletal muscle
mitochondrial function in db/db mice.
Scientific reports. 2017;7(1):204.

Khalafi M, Symonds ME. The
impact of high-intensity interval training
on inflammatory markers in metabolic
disorders: A meta-analysis. Scandinavian

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.29408.1626

JAHSSP

http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/jahssp.2024.29408.1626

38.

39.

40.

41.

42.

43.

44,

Choe SS, Huh JY, Hwang 1J,
Kim JI, Kim JB. Adipose tissue
remodeling: its role in  energy
metabolism and metabolic disorders.
Frontiers in endocrinology. 2016;7:30.

Weyer C, Foley J, Bogardus C,
Tataranni P, Pratley R. Enlarged
subcutaneous abdominal adipocyte size,
but not obesity itself, predicts type Il
diabetes  independent of insulin
resistance. Diabetologia. 2000;43:1498-
506.

Lundgren M, Svensson M,
Lindmark S, Renstrom F, Ruge T,
Eriksson JW. Fat cell enlargement is an
independent marker of insulin resistance
and ‘hyperleptinaemia’. Diabetologia.
2007;50:625-33.

Heilbronn LK, Campbell LV.
Adipose tissue macrophages, low grade
inflammation and insulin resistance in
human obesity. Current pharmaceutical
design. 2008;14(12):1225-30.

Gollisch KS, Brandauer J, Jessen
N, Toyoda T, Nayer A, Hirshman MF, et
al. Effects of exercise training on
subcutaneous and visceral adipose tissue
in normal-and high-fat diet-fed rats.
American Journal of Physiology-
Endocrinology and Metabolism.
2009;297(2):E495-E504.

lellamo F, Caminiti G, Sposato
B, Vitale C, Massaro M, Rosano G, et al.
Effect of High-Intensity interval training
versus moderate continuous training on
24-h blood pressure profile and insulin
resistance in patients with chronic heart
failure. Internal and  emergency
medicine. 2014;9:547-52.

Banaei P, Tadibi V, Rahimi M.
Comparing the effect of two protocols
concurrent training (strength-aerobic) on
fasting blood glucose, glycosylated
hemoglobin, high-sensitivity C-reactive
protein and insulin resistance in women

Copyright ©The authors

32.

33.

34.

35.

36.

37.

C1g/TNF-related protein superfamily in
patients with coronary artery disease.
2020;10(1):878.

Deng W, Li C, Zhang Y, Zhao J,
Yang M, Tian M, et al. Serum C1g/TNF-
related protein-3 (CTRP3) levels are
decreased in obesity and hypertension
and are negatively correlated with
parameters  of insulin  resistance.
2015;7:1-8.

Wolf RM, Steele KE, Peterson
LA, Zeng X, Jaffe AE, Schweitzer MA,
et al. Clg/TNF-related protein-9
(CTRP9) levels are associated with
obesity and decrease following weight
loss surgery. 2016;101(5):2211-7.

Wolfing B, Buechler C, Weigert
J,  Neumeier M, Aslanidis C,
Schoelmerich J, et al. Effects of the new

C1lg/TNF-related  protein ~ (CTRP-
3)“cartonectin” on the adipocytic
secretion of adipokines.  Obesity.

2008;16(7):1481-6.

Maeda T, Jikko A, Abe M,
Yokohama-Tamaki T, Akiyama H,
Furukawa S, et al. Cartducin, a paralog of
Acrp30/adiponectin, is induced during
chondrogenic differentiation and
promotes proliferation of chondrogenic
precursors and chondrocytes. Journal of
cellular physiology. 2006;206(2):537-44.

Khalafi M, Malandish A,
Rosenkranz SK. The impact of exercise
training on inflammatory markers in
postmenopausal women: A systemic
review and meta-analysis. Experimental
Gerontology. 2021;150:111398.

Khalafi M, Mohebbi H,
Symonds ME, Karimi P, Akbari A,
Tabari E, et al. The impact of moderate-
intensity continuous or high-intensity
interval training on adipogenesis and
browning of subcutaneous adipose tissue
in  obese male rats. Nutrients.
2020;12(4):925.

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.29408.1626

JAHSSP

http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/jahssp.2024.29408.1626

VeO O

Copyright ©The authors

45.

46.

47.

48.

49.

50.

51.

with type 2 diabetes. Sport Physiology.
2015;7(25):99-108.

Rowell L, O'Leary D, Kellogg D.
Integration of cardiovascular control
systems in dynamic exercise. Exercise:
Regulation and Integration of Multiple
Systems. Rowell LB, Shepherd JT. 1996.

Wallberg-Henriksson H,
Holloszy J. Contractile activity increases
glucose uptake by muscle in severely
diabetic rats. Journal of Applied
Physiology. 1984;57(4):1045-9.

Richter EA, Mikines K, Galbo
H, Kiens B. Effect of exercise on insulin
action in human skeletal muscle. Journal
of applied physiology. 1989;66(2):876-
85.

Bradley H, Shaw CS,
Worthington PL, Shepherd SO, Cocks
M, Wagenmakers AJ. Quantitative
immunofluorescence  microscopy  of
subcellular GLUT 4 distribution in
human skeletal muscle: Effects of
endurance and sprint interval training.
Physiological reports. 2014;2(7):e12085.

Hood MS, Little JP, Tarnopolsky
MA, Myslik F ,Gibala MJ. Low-volume

interval training improves muscle
oxidative capacity in sedentary adults.
Medicine and science in sports and
exercise. 2011;43(10):1849-56.

Koval JA, DeFronzo RA,
O’Doherty RM, Printz R, Ardehali H,
Granner DK, et al. Regulation of
hexokinase Il activity and expression in
human muscle by moderate exercise.
American Journal of Physiology-
Endocrinology and Metabolism.
1998;274(2):E304-E8.

Guo B, Zhuang T, Xu F, Lin X,
Li F, Shan S-K, et al. New insights into
implications of CTRP3 in obesity,
metabolic dysfunction, and
cardiovascular diseases: potential of
therapeutic interventions. Frontiers in
Physiology. 2020;11:570270.

Publisher: Azarbaijan Shahid Madani University


https://doi.org/10.22049/jahssp.2024.29408.1626

