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Abstract

Background & Aims: The worldwide prevalence of overweight and obesity has
doubled since 1980 so that almost a third of the world's population is now classified
as overweight or obese. Obesity hurts almost all physiological functions of the body
and is a significant threat to public health. It can be said that obesity is a multifactorial
and complex metabolic disease with epigenetic interactions. So the expression of
some genetic factors along with inactive lifestyle (low energy cost) and intake of
high-calorie foods interact together to cause the phenomenon of obesity and obesity-
related diseases. However, for a long time, adipose tissue is no longer the only
passive tissue for storing extra energy. From the identification of leptin and other
adipokines, it was found that adipose tissue is one of the most active endocrine glands
that play an essential role in regulating systemic energy and glucose homeostasis.
Meanwhile, adipsin is one of the most abundant adipokines, which is produced
almost exclusively by fat cells and is known as a supplement of factor D. Its amount
in plasma increases significantly in obesity and high body mass index. Identification
of adipsin as an important factor in diseases such as obesity and diabetes is not long
ago and the function of this protein is not yet fully known. However, the researchers
found that the release of adipsin from fatty tissue causes the synthesis of C3a, which
plays a role in the islets of Langerhans, where beta cells are present, and stimulates
the secretion of insulin and ultimately reduces the output of hepatic glucose. Adipsin
plays a role in triglyceride metabolism by converting complement factor C3 to C3a,
which stimulates triglyceride production in fat tissue. Therefore, adipsin may be
indirectly related to adipose tissue fat metabolism. This contradiction has caused the
function of this protein to remain in mystery until now. Due to the importance of
adipsin, various researches have been conducted in this field. On the other hand, one
ofthe organs that is directly related to obesity is the liver, and fibroblast growth factor
21 (FGF21) belongs to the hFGF subfamily, (FGF19, FGF21, FGF23) version its
removal is done in the liver by direct control of PPARa and in adipose tissue by
PPARy. Fibroblast growth factor 21 (FGF21: Fibroblast growth factor 21) is a family
of fibroblast growth factors. This protein has various biological functions, including
cell differentiation. , is responsible for cell growth and angiogenesis. In addition,
FGF21 regulates the body's metabolism, because it plays a role in energy balance,
glucose and fat homeostasis, and leads to improved glucose homeostasis, fat
parameters, and weight loss in animal models. Regarding the importance of FGF21,
various research have been conducted and contradictory results have been obtained.
On the other hand, mammalian cells cannot reduce excess cholesterol; therefore,
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removing excess intracellular cholesterol is essential. HDL particles are the primary
system. Can remove excess cholesterol from peripheral cells through reverse
cholesterol transport. Reverse cholesterol transport (RCT: Reverse Cholesterol
Transport) refers to the process of collecting excess cholesterol from peripheral
tissues, including macrophages in the arterial wall, and returning them to the liver for
Cleaning through bile and excreting it through feces is said to play an important role
in this step (ABCA1: ATP-Binding Cassette Transporter Protein). This process is
especially important for macrophages in atherosclerotic plaques. Investigation of
other influencing factors, including the role of aerobic exercises, has not been done
so far. Certainly, new and more research in this regard by comparing different
training methods with each other can to some extent find the best training method to
get the maximum benefit from it with the minimum time, a great help in improving
the abnormal condition of cardiovascular diseases. will do Considering the above
information and the importance and role of adipsin, FGF21, and ABCA1 in obesity
and its related complications, as well as the existence of contradictory results related
to the effect of sports activity on these variables and the lack of sufficient information
in this field, the question is whether increasing aerobic exercise Effects on adipsin,
FGF21 and ABCAL in obese men?

Methods: To carry out this practical and semi-experimental research, among obese
men with a body mass index above 30 who were referred to the health center of llam
city in the age range of 30-40 years, 24 people were randomly selected and divided
into two groups: increasing aerobic exercise and Controls were divided. Aerobic
exercise group program for 8 weeks, 3 sessions per week. In the first and second
weeks, training started with 30 minutes and with 60% of the maximum heart rate,
and every two weeks, the duration of 5 minutes and the intensity of aerobic exercise
was increased by 5%, until finally, in the last two weeks, the duration was 45 minutes
and the intensity was 75% of the heart rate. The heart reached the maximum. Also,
blood samples were taken before and after the completion of 8§ weeks from the
brachial vein in fasting conditions 24 hours before the start of the protocol and 48
hours after the completion of the protocol. Finally, descriptive statistics, Shapiro-
Wilk tests, and univariate analysis of covariance (ANCOVA) were used to analyze
the data.

Results: The results showed that increasing aerobic training caused a significant
increase in FGF21 and ABCAL and a significant decrease in adipsin in obese men.
Conclusion: In summary, the findings of the present study show that eight weeks of
increasing aerobic exercise increased adipsin, FGF21, and ABCA1 indices in obese
men. Therefore, it is recommended to use these exercises to reduce the negative
effects of obesity. However, the lack of control over the mental conditions and
hereditary characteristics of the subjects during the exercises, and the lack of control
over their economic conditions were among the limitations of the present research
that may affect the results. Also, the results of the present research can provide
experts, researchers, and obese people with a clear view of the impact of increasing
aerobic exercises, and according to the results, the use of these exercises to reduce
the complications of obesity is recommended to obese people in consultation with a
doctor.

Conflicts of interest: None
Funding: None

Cite this article as:
Jamali Fashi R, Arshadi S, Banaeifar A, Azarbayjani MA. Effect of 8 Weeks of Incremental Aerobic Training
on Adipsin, FGF21 and ABCA1 in Obese Men. Razi J Med Sci. 2023(22 Nov);30.129.

*This work is published under CC BY-NC-SA 4.0 licence.
Y

VEY 5T (VY8 d g o5l OFr o555 15jl) 1xSiisja ogle alan http://rjms.iums.ac.ir



http://dx.doi.org/10.47176/rjms.30.129 
https://rjms.iums.ac.ir/article-1-7142-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-27 ]

[ DOI: 10.47176/rjms.30.129 ]

Jle Gl .l ool plodil iy ol jo alisee
ohKen 9 (Y+10) o|,Ken 9 (Natarajan) > ,bL
Ol j0 aS Wan—w; 4. pl 4 095 Gl (o
25 Gl 5350 gz SBL )0 o] e
b orlple OF) wboe a5 (g 25 27 8L
LSS e T e SN 0358 b 8
2 OY V) b e Gl ol (g 25 27
ORed ALas o i a5 i 518 (6,550 dalllas
Condg J5S 50 oy 4 e edlw BT (55len
09 Sud 18 90 g5 Cabd 4 M 3l (U3 (semmes DS

i g ] polie jo (g loline &l s asS]
Fuo &b sl OY) aileols 7y Ly Jeb—w o Sas
bl o (Sl b i joky a5 olo5)1 5 (S5
Sl ped 0By ;S 5 0Bl oo 05 ]
4 3lsis (Fibroblast growth factor 21 (FGF21))
<l (FGF23 FGF21 FGF19) hFGF oolgls 5
e 7S L 5055 53 5131 5 o1 e 45
535 oo plol PPARY Lawgi > il 0 s PPARG
: FGF21) Y\ c_dgpad o, 658 .(\F)
sle 551 oolgils I (Fibroblast growth factor 21
oo ,Sloe (5289 (nl Wb lo (g b G02
5 sk a5 oo a5 alezr Sl eytin Sl
s FGF21 0l o ogdle o)l oage 4 | oS,
(il Joles o 1y ol oy p—nedgilin oniisS
3L god Sgnte 4 9 ) 2B (257 9 9IS Sliw 9o
slo Jae 53 05 o 5 e sle sl SIS
FGF21 cownl @y a2 g5 L .(V0) 048 0 i Silgu>
@ 5 —ablite gull g oo plol salises libos
(Y- YA) Morville) g,90 alos 5 w0l Caws

5 ol slo o o3 S (—tgh 5o (S
b gl o yod s bl 050 00 (59, 1) (Seslie
FGF21 (2353 5 Sl mlis 00l 13 oy 3,90
Ol pod 5l e st pie 9 (S5l9m (pped 4 ly 5o
Sy a5l o By 51 L(19) 05, (508
(ol plo taims oS 1) BLsl Jg idS auslyy oo
Ll 6598 (Jobo Sl (SLSI g pnlST B>
Bis 4 ol aS s » gladsl p o HDL &l )3
sl 8, 5 s slosbo 51 Lo | Js i S
osSoe JE Bl (OVY) ax s Joyi S usSae

e g (58 Jlx Jow,

dodio

Jlo STk re T 5o Sl g g9 Blo T eged

Lo, 45 glaisF 4y ol adly tal33l ol o0 VAA-
shlo o3l plaie 4 95T Olex Conoz po—w S
Ly (Bl (1) whoad sanaib dla b 55 2L5 |
i U o (Sosalsed slasShee ples
sosoe Sedlw sl axg LB s So s oI e
Slem So Ply &5 i Gl (V) 0Bl o
! Dol b oszmy 9 (hole wiz g5l g g
Jolse 5l (Fn Ol &5 ook 4 (V) cnl S
il anje) Jlb pue (S0 S oljon 4 (S
Sl oo b Joles o og )5 slalie il yo 5 (ol
Ngdso Bl b b e gl lon 5 (Bl onuay 59
505 ez 2l a5 el Ysb S b ol b ()
Coe Sl (655l 035 (Sl Jud s 8L L
‘Lao,,SjﬁoT plo g omd ol L 51.00) vgi oo
Sl 32,08,9 998 5 (S (2, <8l AT 0D et
Sl go g Soaitmn s (5558 it jo o5 e | L
S e O ol 50 ) 9l gl 25 55518
s Loy o8 coul o S5l a5l 5l
45950 o0 3dsi 2z sl alws 4 g laxl
Ol Oliee (V) 098 (oo w3l D 51 JoSlo lgie
OV B o sz JB b 4 LBl o
ol (A) Wb o Giuli8l (s 0098 Ll
057 2L len 10 e H3S L lgre 4 u-*—w-""
B ok 4 5eam g3l g0l s cobs g Sl
S L) el oois as bl Sy pl o Slas
P E oot | FR ORI SN IP LR UL W - £ g (B
w50 ,e51 plas 095 0 C3a o cel
G 5l jea Ly (sla Syl ()] 50 45 uila SV
Coles )0 500,85 S | gl B 5 g 0l
rg2d] ()0 023 0 (18| 605 S g >
JoSo ole o 325k 5l iS55 i ilie 5o
Sy Sy o6 el oz <l 0 a5 C3a 4y C3
OSeos (rlple (V) 0)ls (285 358 (o0 o pue L6 5
o7 preadplio b puitine 2f j5b d ool Co!
el 00 ey Bl ol sl Bl o jemol il
Sbplel ooy 3 o 4 b Gutign cpl 3 Slee &5
Gl sl Coanl 4 ax 6 L (V) W5 ey


http://dx.doi.org/10.47176/rjms.30.129 
https://rjms.iums.ac.ir/article-1-7142-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-27 ]

[ DOI: 10.47176/rjms.30.129 ]

Bl obye > ABCAL s FGF21 ol 1 00l (s5lsn cyapei i Ayl

SLIETD
&5 &5 3l 5 o—italosl dnd o plomil (s
o 0503 Gt b b g (e Oyp0 @ a8 0>
0595 pa>lh Slils Gl s ye o 5l el plosl (5905
Ol e Codlws ails 4y 00S axxl e Ve (YL S
Shsle by bay JLo V- o als jo o3
oL jsbo i TF olass 3o 4 99,5 Luly 5
5 GENY) oualid (5lon (n o3 09,5 93 4 5 Sl
£ eSS dny N e G VY)
3o celw FA 5 8 celw YT o aslicols,
2 @293k 959 3l (G55 Sbdigel (nped dnlz 5
09,5 o 50503l e o axd 5 olis Ul
Ol dm B Sl n5 ) 093 4l (slen (e
L opgs g Jol atan jo la oy y0i a5 oy ploxil s 3
O atio 9o ;o 5 el antn B Jby,s 00y P

)ouuoog)‘é‘d)"}mdb@ﬂ&\ :")-?\ 5,0

(Reverse Cholesterol Transport : RCT) g, ulS
sl 5l SL_sl Js i udS g5l poz aislyd o
5 S A Bl sl b Ske alex 5l Sseliy
5 e Bk 5l sl gl oS b ol (il S
alo o (nl )3 a5 53 o0 4235 gsbae sk 5l Ol 6o
ATP-Binding Cassette Transporter : ABCAL)
ohg 4 diald planS oo Loyl ege & (Protein
Censl o K39 ISly 5T (slasDly 50 lasles Se sl
4 dimly Jg S wgSre JUI 859, (sl (VA
S8 A eSs el (s ol Jsko @) 80indy
anl® plas cwlad Bl ghlo bawd
e 9 35— 50 65 (ke ABCAL JU Ly
b Jb cpl b ogis o HDLLG (g &l)d LSS
pleel 5l sladla )0 5000 5951 (ol (o559 Dl o3
Aoy pl jo Slhdod mlis aS (g 9k 4 o)l I )8

s b ys ao s YO 4 b atis 9o s Cules
dw slazan by ol () o,led Jgom) dow ;) dicii
Jol asde 5l 4230 FOL Y- Do oy sl o 5 sl
2k 53 50 45 Sgo ol 4 ad el g2 atin b
5 03 4iBo Vo Lo Sagejl cllad oy e S sl
i oo LSl loj Do ol 45 4dB0 O atan g0
Sy e § okhD ALad 0 aids FO a4 Culs yo a8
YY)
MHR=208-(0.7 x age)
gl ol CuS LY iy, 4 Crmamnd] s

Silop s SS9 =Y Jgsa

s A Oued Sde Pl sl
(2259 (a5 win win

5 Y. Y Jo!
s Yo Y pgd
£0 Yo ¥ pow
£0 Yo ¥ PRTES
Y- Y P o0

v o
\7 i) ¥ oibn
) A ¥ JERTS

VELY 3TY Y8 a0 )les o oy55 15l 1 Sasju ogle alan

iy oy (5 Hob 4 (V0) ail e 28l
ST 45 ams o yL_is ABCAL L alayl, o Lisgss
@liBre Sl yod ool 8l 3l aie) pl Ho Olasdss
J el b (VQ) wes oo Ll 1) ABCAL 5 o5 55
o 5 (Bye = 8 Gloglon joy 9 s> Jelse
e s ol sl g 9l bioo YU loasS (55 5ok &
O dez b gyl loys 4 Cusline a5 Sl lans
S & S350 Sloys (sloasy ;5 wims oo plis 1) o
oz 51500 IS 51 Jelge (o) 2 cnlplin V)
od—ii plal (5T (G3lop (5 Slan yed (LS
b abal, ol 55 S 5 da lindios Utalee ol
b wilgs oo ;008G b alie o o3 slo g, amunlie
b oSl sl cnred 0ged Cne 0005 I & 5390
SaS @y ol ol 51, oy xSl e J8 1o
B sl )l jlual Con 55 05 0 SLLD
9 Soenl 5 398 Clae 4 ax g5 b oges dale> By e
oolse g Bl ,0 ABCAT § FGF21 ¢ ppunyol i
Bl o adlie mlis o5y uizpen 5 T L Ly
A e 3 s () 3 oy led i |
Slop (nyed LT &S ol al Sl o (il po (S
Sl loye ;0 ABCAL g FGF21 (el o 0ais]3d

fo,ls )...,L,

http://rjms.iums.ac.ir



http://dx.doi.org/10.47176/rjms.30.129 
https://rjms.iums.ac.ir/article-1-7142-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-27 ]

[ DOI: 10.47176/rjms.30.129 ]

RUIWH R WV [L g G PNV PR

09,5 gl ol Ly b Gadod gl
(F=Y 1000 P o/e o)) il oo jloline fyg03]

Sldsine Dglds Ggesl a3 09,5 93 G cnlpli
09,5 99 dmlio @l (izeen (T Jgu) 300 3529
oS e b oainlid gilar el a5 by l_is
P Y)) cnl oo Bl loge o MOT S gime
Solas FGF21 e b alayl, jo ol las Koo adly
ePS ’/’ ¢ \) MLJLSA )‘QL’\M uyo)i ) )o L(boB)f U‘*"
05.0)] = o 05; 99y u"‘]"l-“’ (F= YAIYYY
@l Heizen (Y Jguz) 0,00 0929 (5o sixe oglis
Cel gilar 1 ped aS Blo i 09,5 g0 4 nlin
Sl oo 5l loye ;o FGF21 s cxe il 8
(P ee0))
Y?V/QKY? ‘PS ’/’ . \) Ml"tﬁ'c )‘«DL:JLQ 05,0)1 o= )b
sl ggesl e 00 055 90 et s (F=
el Geizen (O Jgoz) o,ls 052 (5l sine
oaisl (giled oy ped a5 Blo i 09,5 g0 A unline

e g (58 Jlx Jow,

Syt gy g p Sl /00 S b b 1S5 0]
1Y g, 0 FGF21 5 0l g5 0slail as 0 0
Y/ ool by ez 35 SliaS S 5l oolicl U
Olie 0 S o3I AT Olss o po 505 S
S5 3 lp¥h oS &b 5l ABCAL (59
Sk 2 e SPU OV Colem b oz s5lolS
Slpad G do 3 Vel eSS Sl oy
«Shig 95l 9051 5l osls w355 o9 Jlo i (o 2
ol lssS Jel slagyges] 5l laa—s ) (5e3l (sl
S eoilyls sl (o2 Sz 5 (9353 0 e S
Sleolainl b Slawlore golod .ol oolazw! (gl 505l
o ine s g a5 plx il SPSS/21 sile
b 4 S i s P<e/ed

S o5 2l Godow )b a5 Sl SO 4 p3Y
% sty olimg}y 31 |, IR SSRC.REC.1399.637
o5 8l

Lasl,
2 Lagngeil (Suyass il 5 s9,8 slaShs

b 390}l (S pteg9 sl 9 638 s (Sho T Jgd>

OM o2 Mo BMI (cm) 18 (kg) o5 (Jlo) oo 095
v\ £ YYD YA AVH/E £ Y08 AV + SIVY Ya/d £ Y/os &lon
vV ¥ Y0 WEA £ O/AS Ay/y ANy YV £ YV Jys

KTV TR 25 PR I PR C QI NS U S PR

bleers  SIG F Sglome (xS5ke DF 0 wljgione ggeme b &gl

-lovy ooV XEINDR FAV/SAY ) FAV/SAY (009051 i) Ublpsed it
-Is05 eeN o Ye/o0d ¥ ¥/VAY ¥ A-a/054 09,5

09o3l U o e FGF21 il jloes” oo gl =¥ Jgus

oo  SIG F Chgiome ke DF  Glygioms ggome o coglis

V.. /oA Aeye FYOY/SAF ) FYOV/SAY (09251 L) bl pweds puite
.5 ofeeeN O YAYYY Y AYY/VYD Y FASYO/EDY 09,5

09l Lia Jess o ABCAT Ll jlgss” Jlos gl —0 Jgas

bl o o SIG F Slygdone (11Kl DF Olygdone £game Lo cgles
-y fevs WA YAIASY ) YAIASY (0r905] L) Lblpsots pite
AN, deee NBYAYE YAY/-Y i O5YIY -5 095
!

http://rjms.iums.ac.ir VY 3TN (YA gy o)l Fr o555 5l ipSaijs ogle alan



http://dx.doi.org/10.47176/rjms.30.129 
https://rjms.iums.ac.ir/article-1-7142-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-27 ]

[ DOI: 10.47176/rjms.30.129 ]

Bl obye > ABCAL s FGF21 ol 1 00l (s5lsn cyapei i Ayl

Y 05,5 5o Lol cuwl odls yoxie V09,5 LoDl Mo—l
GRS A e (oSS s 288 VY Gl Y
whe VY o e 5l 4 S ok ay ol (g)l0 pme
oz 035 sl alauly 4 Wlgpe oS S (e
2090542 9 (539 ORE (sl y0S 590 Larzme ooy
Sy MS a4 Mie 015 50 Loy (ool ShalS
L ol (ials blod 5l gudon cpl ol (A) aib
Sl yed g5 bl 5l Ll ooy Sinlen , ol o
Ol ks axdl cpl ol Sglake (09 oS )
O 3 6B MS ol b (S 5 Sl el a5 el
O 6iler el s oo a4 ailalh las s aslas
(ol g p6S 590 laumme (s )z 0098 LhalS alanl

50 Dy sl 20lS )5 540 5 (59 0lS
o b 5o gl b g o J ol bt Lz I

Alio g cwypa (YY) o, g (Domin) w&
03 JoSa B ycn 5 oS 5 (el Aie i 3G
5 el il & Cengliie e 3l g0y s G
ot mlis aslo Bl () 50 G ooy a3l
3w ()25 09,5 e j2 )3 (] (S0l 4S5l
O3 0955 3 gl eSilee 5 3L alS anan A
Ob5 orlnle ol (A3l g 57l j3 9 oS
5 S &9 ol 5 0jg Rl jskaie 4wl e Bl
OF) oS colaiul po LS )0 juw 0998 JoSa
FGF2L  oaisl (s5l9a (e 50 L aladl) o
Sliyped 4z )3 5988 cpl Gl ) Sl b
Ll ol Gl 4Bl b gnon 090 0038 (55l50
e Sl oy (VVY) oo ¢ (Ezpeleta)
FCF21 ooy goh—w » silp (n o5 asin
S HDL-C &y LDL-C co s 5 Al= (1555 15 sy
o Tol—w WS axgl g by Gl Gl
ol Lol el g loline ial3l oy yed 05,5 4o FGF21
a9 Lo Jlolie 78S 098 b aalie jo uldl
Sl a3 45 5,0 Syzy ot gl ek ol gl &
s FGF21 Jlazx! i3l Goob 5l asiley ojlsn
655 sl> HDL-C & LDL-C ¢ 2alS prizmon
() wb b diwdgw Sl b bl e slo o (ks
ys ;0 (Vo T) ), Sen 5 (Fenzl) J38 fyozen

VELY 3TY Y8 a0 )les o oy55 15l 1 Sasju ogle alan

s

o3 3> loye ;0 ABCAL o gxe iul38l cely
(PS ‘/"\) Sl

2l 9o 0ailid (5lea ( pe sl L s

b sl 0l 3l oy ) ol Ol o sine
oS g (de Sousa) Lowg—ws ,sl> gubsd aisl
poliae o siler el alan cin 56 (Y-V))
s ;o Ly sl sk 0,Slas 5 G ol (oo
ol g ool LB ez y5e LY g b 5
Lo sl Jol—w o Slae 5 ool polde jolise
ol s ol lias o jed 0,5 o 1) (HOMA-B)
sto sladshe o Sloe (ol g a5 0ls plis Ghaghy
2olie Gl B Lal) oo Wl oo (5l98 (2 o3 09,5
Al Sk yed 09,8 Sl S6IS el 5 e
ezl p0lie y (53lem o yed Sl aniz 510V
&S o, Slggeen , ol anlllas ams b o] il
L g o gogejl Sglie slaaiss Jodo 4y ol (Sae
) a3l oy 5V g9 Calis 4 o Jhge (O
A slie 4y o2 50 33 (VVY) o) Sen g oolyde
soglis 5 (S3laR (el slathe cota S5y 90 ]
i |y el sl Sl sy sloJsho 3 Shac
Al ¥ogs ol 4 D Gl 5 0 seilaens]
(mep2d] Sl yeite gl )3 oy oal slaaily
93l oz lase—ul (mslSsla sl oo oyl
et og 5 5l S ged ,o HOMA-B sl s
L Bedod ol asmaS (V) olas l_id ], g loliss
2 slie 5 S5lee nped U LU ) 2 1> 3iios
09,5 2l Gl S9903] s gaad sl 5
Wee ¥ g9 Culio 4 Couimz j0 Sglad p ogdle 38
ol o sl (S Lo g0l 5o B 45 King
30 6N Bebod (o o bl Olaasy gl S
25 ;0 (VoV)) o) en g Ma) bo aio) yuo
Clalé (oS5 e 2an VY by 4
& Mo 55 o el Cuoglin 5 s (]
shzlols (il s pl glaaidly .azsls y MS
o g (R & (S5 (el anie VY

http://rjms.iums.ac.ir



http://dx.doi.org/10.47176/rjms.30.129 
https://rjms.iums.ac.ir/article-1-7142-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-27 ]

[ DOI: 10.47176/rjms.30.129 ]

sl She g Sy lul o S8 pae J ol b
JrS poe lgyad plnil e o (05051 (1,
2o b ek glacgsgaze 5l ol gola 2l Lyl
Seizman 5L anils il bl sl (See a5 59
e 40 Sy o Wl oo -l oS gl
(p—a—aztia LS| )0 eais]id giler Dls ped LU
mlia gl gans I8 5> o8l asme
L Bl 2 p2alS g Sl pai ol 5l oslis
Dgdise drogi Bl o 4 Sy O

A oo lid yols ek sleaidl wodls jsbay

IRl 9o 0anlp (G3lsm (n ped alde L da oS
oye ;3 ABCAL 4 FGF21 ¢yl slaas L

Pl SalS Ly 29d (o0 Ao 5 (plpls ol Gl
S oolaiwl Sl yoi ool 5l Bl 5l a5l saie

References

1.JinL, Geng L, Ying L, Shu L, Ye K, Yang R, et
al. FGF21-Sirtuin 3 Axis Confers the Protective
Effects of Exercise Against Diabetic Cardiomyopathy
by Governing Mitochondrial Integrity. Circulation.
2022;146(20):1537-1557.

2. Gao Y, Zhang W, Zeng LQ, Bai H, Li J, Zhou J,
et al. Exercise and dietary intervention ameliorate
high-fat diet-induced NAFLD and liver aging by
inducing lipophagy. Redox Biol. 2020;36:101635.

3.LiXH, LiuLZ, Chen L, Pan QN, Ouyang ZY, Fan
DJ, et al. Aerobic exercise regulates FGF21 and
NLRP3 inflammasome-mediated pyroptosis and
inhibits atherosclerosis in mice. PLoS One.
2022;17(8):e0273527.

4. BoW,MaY, XiY, Liang Q, Cai M, Tian Z. The
Roles of FGF21 and ALCATI! in Aerobic Exercise-
Induced  Cardioprotection of  Postmyocardial
Infarction Mice. Oxid Med Cell Longev.
2021;2021:8996482.

5.GengL, Liao B, Jin L, Huang Z, Triggle CR, Ding
H, et al. Exercise Alleviates Obesity-Induced
Metabolic Dysfunction via Enhancing FGF21
Sensitivity in  Adipose Tissues. Cell Rep.
2019;26(10):2738-2752.¢4.

6. Katsumura S, Siddiqui N, Goldsmith MR, Cheah
JH, Fujikawa T, Minegishi G, et al. Deadenylase-
dependent mRNA decay of GDF15 and FGF21

http://rjms.iums.ac.ir

A

e g (58 Jlx Jow,

soslie (ryed Jlie 0 (S5lse (yed OIS (o) 2 @
A,y ,9S5B g fetuin-A dfetuin-B o, o »
Ay 0 ubo plhlew o VY e Dy,
Lol olo Ll s 1y FGF21 iol3dl 0,5 90,0, laausl
3gr Soglia 09,8 3l s (g5lom 09,5 50 Ltalidl ol
Ol ol i mls b ple Jl> L .(YY)
WS J...,L 4wolas 4 (YY) (Trayhurn)
2 SelEial = (5508 (oS 5 g ot Jlg il G ped
I SS g )0 5 oo FGF21 500 a5 aisls lis
st S g (oS 5 s b (ol S sleoy S
ods 00y Sy oI5 @ axgi b cllad (gl s

wan .

S 285 ami g Ry Al g0 G
S a5 Glilorr sl o)l yy Culye slaaali
2a8) S g5 Jels & ol (e Sl ol
3l (g b 5 Cawix) bd Soge;l 5 (o g
(YY)

ABCAL Liyl33l 5| Sl , ol gaios ,Syo azily
abal) e )0 09 Blr Gy jo Sler (T ST 0
fSan 5 Snyh y ol 5 atdly b e
S P el alas Coi Ol (Y41 9)
oogSne JUl )5 gudS” else (B polie (ks
(g ABCATL (2259 ol abox 5l Js il
sy (s 09> 7 sy n APOA-T
Bl 5 Oy A L—al slils (Ulszgs o (So3slgn 58
RETUR VST SLAN- S IR VEIRVE L I g E PP L K
baolie ;0 (025 05,5 ;0 (5 5 (23l el
oil38l s 90d ABCAL (159 Slado canlls 09,8
O 5 (6,500 Gz o (V) can Tt b ol
g odljhan ;S o 4l b gsen 5 diie;
510 ABCAL &5 ol Lialidl (VY1) o) LSen
5 Sy (Y0 wiohs i |, elir ol iy
s g J3 5len (nped SIS (o) 2 s 5 OB
mRNA L, s ABCAL Lo p» ol 6 e ola!
gaslyy 5 ol o sle Jige cwlSgn ;0 APOE
, ABCAL ;I mRNA Lo o s)lo sxe i3l
(A) wols Hlas 1y o el does

VECY L3TY OV sy o5t O 0505 15j1) 1Sl jo ogle alan


http://dx.doi.org/10.47176/rjms.30.129 
https://rjms.iums.ac.ir/article-1-7142-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-27 ]

[ DOI: 10.47176/rjms.30.129 ]

orchestrates food intake and energy expenditure. Cell
Metab. 2022;34(4):564-580.¢8.

7. Alizadeh Pahlavani H. Exercise Therapy for
People With Sarcopenic Obesity: Myokines and
Adipokines as Effective Actors. Front Endocrinol
(Lausanne). 2022;13:811751.

8. Ma Y, Kuang Y, Bo W, Liang Q, Zhu W, Cai M,
et al. Exercise Training Alleviates Cardiac Fibrosis
through Increasing Fibroblast Growth Factor 21 and
Regulating TGF-f1-Smad2/3-MMP2/9 Signaling in
Mice with Myocardial Infarction. Int J Mol Sci.
2021;22(22):12341.

9. Ezpeleta M, Gabel K, Cienfuegos S, Kalam F, Lin
S, Pavlou V, et al. Effect of alternate day fasting
combined with aerobic exercise on non-alcoholic fatty
liver disease: A randomized controlled trial. Cell
Metab. 2023;35(1):56-70.¢3.

10. de Sousa CAZ, Sierra APR, Martinez Galan BS,
Maciel JFS, Manoel R, Barbeiro HV, et al. Time
Course and Role of Exercise-Induced Cytokines in
Muscle Damage and Repair After a Marathon Race.
Front Physiol. 2021;12:752144.

11. Huang Q, Wu M, Wu X, Zhang Y, Xia Y.
Muscle-to-tumor crosstalk: The effect of exercise-
induced myokine on cancer progression. Biochim
Biophys Acta Rev Cancer. 2022;1877(5):188761.

12. Natarajan R, Hagman S, Héamdilainen M,
Leppénen T, Dastidar P, Moilanen E, et al. Adipsin Is
Associated with Multiple Sclerosis: A Follow-Up
Study of  Adipokines. Mult Scler Int.
2015;2015:371734.

13. Porflitt-Rodriguez M, Guzman-Arriagada V,
Sandoval-Valderrama R, Tam CS, Pavicic F,
Ehrenfeld P, et al. Effects of aerobic exercise on
fibroblast growth factor 21 in overweight and obesity.
A systematic review. Metabolism. 2022;129:155137.

14. Domin R, Dadej D, Pytka M, Zybek-Kocik A,
Ruchata M, Guzik P. Effect of Various Exercise
Regimens on Selected Exercise-Induced Cytokines in
Healthy People. Int J Environ Res Public Health.
2021;18(3):1261.

15. Lee P, Linderman JD, Smith S, Brychta RJ,
Wang J, Idelson C, et al. Irisin and FGF21 are cold-
induced endocrine activators of brown fat function in
humans. Cell Metab. 2014;19(2):302-9.

16. Morville T, Sahl RE, Trammell SA, Svenningsen
JS, Gillum MP, Helge JW, et al. Divergent effects of
resistance and endurance exercise on plasma bile
acids, FGF19, and FGF21 in humans. JCI Insight.
2018;3(15):e122737.

17. Virtanen KA. BAT thermogenesis: Linking
shivering to exercise. Cell Metab. 2014;19(3):352-4.

18. Lee P, Werner CD, Kebebew E, Celi FS.
Functional thermogenic beige adipogenesis is
inducible in human neck fat. Int J Obes (Lond).
2014;38(2):170-6.

19. Rodriguez A, Becerril S, Ezquerro S, Méndez-
Giménez L, Frihbeck G. Crosstalk between

e g (58 Jlx Jow,

adipokines and myokines in fat browning. Acta
Physiol (Oxf). 2017;219(2):362-381.

20. Martin AR, Chung S, Koehler K. Is Exercise a
Match for Cold Exposure? Common Molecular
Framework for Adipose Tissue Browning. Int J Sports
Med. 2020;41(7):427-442.

21. Wu MV, Bikopoulos G, Hung S, Ceddia RB.
Thermogenic capacity is antagonistically regulated in
classical brown and white subcutaneous fat depots by
high fat diet and endurance training in rats: impact on
whole-body energy expenditure. J Biol Chem.
2014;289(49):34129-40.

22. Fenzl A, Kiefer FW. Brown adipose tissue and
thermogenesis. Horm Mol Biol Clin Investig.
2014;19(1):25-37.

23. Trayhurn P. Origins and early development of
the concept that brown adipose tissue thermogenesis is
linked to energy balance and obesity. Biochimie.
2017;134:62-70.

24. Farsani ZH, Banitalebi E, Faramarzi M, Bigham-
Sadegh A. Effects of different intensities of strength
and endurance training on some osteometabolic
miRNAs, Runx2 and PPARY in bone marrow of old
male wistar rats. Mol Biol Rep. 2019;46(2):2513-
2521.

25. Jafarzadeh G, Shakerian S, Farbood Y,
Ghanbarzadeh M. Effects of Eight Weeks of
Resistance Exercises on Neurotrophins and Trk
Receptors in Alzheimer Model Male Wistar Rats.
Basic Clin Neurosci. 2021;12(3):349-359.


http://dx.doi.org/10.47176/rjms.30.129 
https://rjms.iums.ac.ir/article-1-7142-fa.html
http://www.tcpdf.org

