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Abstract

Background: Abdominal obesity has been shown to be associated with increased
impairment of glucose and insulin homeostasis and changes in blood lipid and
lipoprotein levels such as low-density lipoprotein (LDL) and high-density lipoprotein
(HDL). On the other hand, increasing fat activates some factors involved in the
lipogenic pathway, such as the enzyme acetyl coenzyme A carboxylase, which is
involved in fat metabolism. In this regard, one of the cases that has long been
considered by researchers to reduce the negative effects of obesity is exercise and
physical activity. Regular exercise can be an adjunct in the treatment of diseases caused
by inactivity and obesity such as insulin resistance, diabetes and cardiovascular disease.
But what exercise, for how long and with what intensity has the greatest impact is a
question that has always attracted the attention of researchers.

On the other hand, one of the methods that has been considered in recent years along
with exercise and physical activity is the use of pharmaceutical and dietary supplements
such as octapamine, which has a structure similar to noradrenaline. And may modulate
normal and abnormal neurophysiological processes and have stimulus-like properties
that affect athletic performance.

Therefore, considering the effect of obesity and visceral fat in individual and sacial life,
the role of lipogenic pathway and its effective factors on obesity, the possible effect of
octapamine on physical activity on the one hand and on lipolysis on the other and
finding a way to reduce the negative effects of obesity In the present study, the
researcher sought to investigate whether aerobic activity associated with octapamine use
affected the effect of aerobic exercise and octapamine supplementation on ACC and
ACYL gene expression and HDL / LDL ratio in visceral adipose tissue of DFO-
receiving rats. No?

Methods: In the present experimental study, 30 mice weighing 320 20 20 after one
week of exposure to the new environment were randomly divided into 5 groups: healthy
(6 mice), sick (DFO) (6 mice), Patient + octapamine (6 mice), patient + exercise (6
mice), patient + exercise + octapamine (6 mice) were divided and the exercise protocol
was performed in such a way that the mice were first treated for one Week and 5
sessions per week at a speed of 10 meters, for 5 minutes and a zero degree slope of the
introductory course, then the training groups, 5 sessions per week for 30 minutes of
their training program. Out of a total of 30 minutes of training, 5 minutes were
considered for warming up and 5 minutes for cooling. The research protocol was that on
the first day of training, the speed started from 16 meters per second and increased
every week until the last day and after 4 weeks, it reached 26 meters per second. It
should be noted that the slope of the treadmill was zero degrees and moderate intensity
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training was performed in the range of 50 to 60% VO2max.

Also, 81 pmol / kg octapamine (Sigma Aldrich Company) dissolved in 9% normal
saline was dissolved in the homogenase apparatus and per 100 g body weight of rats
was injected intraperitoneally for 4 weeks and 5 times a week. At 4 weeks, an
octopamine insulin line was injected subcutaneously.

On the other hand, in order to prepare oil heated several times, 8 liters of sunflower oil
was heated for 190 consecutive hours at a temperature of 190 to 200 ° C for 4
consecutive days, and every 30 minutes food: chicken nuggets, potatoes, chicken and
Protein products (sausages) were dipped in oil. Finally, the oil of the fourth day for use
as an oral poisoning intervention (gavage) for 4 weeks every day at a rate of 10% of rat
weight orally and by gavage to subjects in all groups except the group It was eaten
healthy.

48 hours after the last training session and 8 hours of fasting, all rats were anesthetized
by intraperitoneal injection of ketamine (75 mg / kg body weight) and xylazine (5 mg /
kg body weight) And visceral adipose tissue was removed by HLE method. Finally,
descriptive statistics, Shapiro-Wilk tests, two-way analysis of variance and Bonferroni
post hoc test were used to analyze the data.

Results: The results of the present study showed that exercise, octapamine intake and
the interaction between exercise and octapamine had a significant effect on HDL / LDL
and ACYL in rat visceral adipose tissue. It was also found that HDL / LDL at the end of
the period was significantly higher in the group fed with deep-training oil than the
control group but the amount of ACYL was lower than the control group (Figures 1 and
3).

Another finding showed that exercise had a significant effect on ACC in visceral
adipose tissue of rats. But octapamine intake and exercise-octapamine interaction had
no significant effect on ACC gene expression in visceral adipose tissue. Also, the level
of ACC at the end of the period was significantly higher in the group fed with deep
heated oil-exercise than the control group (Figure 2).

Conclusion: Exercise seems to increase lipolysis and decrease fatty acids in the blood
and muscles. This causes a layer of excess fat (cholesterol and phospholipids) that is
transferred to HDL and causes it to increase. Increased HDL due to increased
production by the liver may be due to altered LPL enzyme activity and decreased
hepatic lipase following physical activity. Octapamine also activates b3-ARs and
stimulates lipolysis in white fat cells, causing oxygen consumption in brown adipose
tissue. It has also been reported that synephrine in octapamine is able to activate
lipolysis in human adipocytes.

Regarding ACC, it can be said that the evidence shows that ACC is a key enzyme in
regulating the biosynthesis of fatty acids in animal tissues. ACC acts as a lipid speed
limiting enzyme. Acetyl coenzyme A carboxylase with carboxylation of acetyl
coenzyme A causes the production of malonyl coenzyme A and it seems that the
activity of acetyl coenzyme A carboxylase is affected by nutritional conditions. More
and longer administration time will lead to a significant reduction in ACC. Regarding
exercise-induced ACC regulation mechanisms, AMP-activated protein kinase (AMPK)
has been shown to phosphorylate ACC in Ser79 and reduce its activity.

Conflicts of interest: None
Funding: None

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

Cite this article as:

Dezhan M, Azarbayjani MA, Peeri M. Effect of aerobic and octopamine supplementation on the expression of
ACC and ACYL genes and HDL / LDL ratio in visceral visceral adipose tissue of DFO recipient. Razi J Med
Sci. 2020;27(7):109-119.

*This work is published under CC BY-NC-SA 3.0 licence.

WA o oV oyl YV 053 15jl) 1xSaisja ogle alan http:/rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6237-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

o szl g 60,8 (Fus; o Sla )l L
o o e Gl e (B)lse 5 039 el sl
Oetine a9 0550 5L po 5l aS (63)l5e 51 (S akal,
olid e ipgim ol gam Cdlad g 5,9 009
2z o8l mals o olies il 3,9 a5 Aslesls
A eliul gla g plxl 5l Gas S jglay o )ls
Gl ol floy o iy Gl STas 658
s Loz GommlansST Eud b 03 Vb 3lsn 559
() ol o240 S gumlannST rals

30 aS Cl Glojlaslay Sl o b5, i
s aalipy S P 40 4 cnl ol o tagh
b Gl o e S el g (SB5)9
P9y S Wl oe (s phite Sl ye3 (nlplu (V)
9 L;)?U tf’)‘ LF”"L’ LgLQLg)Lo.u QLA)\) 5o Gi.J
8 s 5 o o] Canglin s Sl
5 S a> by yed ax aSOI LI L(A) il Bg e
aS cowl g oo 1y 53l o iy Jod ax b
el 00,5 Cdo 095 s 1) pdlone Az gl ddiad

sl o a5 alaby, 5l (So Ks Bk
425 3,50 S Sollad g b3 LS 50 ol 5l eslinal
g g o)l Glo oS 5l oolaul cnl a8 3 13
ool SO a8 cel ueblST e oS ol 51 (S el
U ol,e b aliee (g il Jlas 5l aS el oanbs
Juaslanld LSe, e ooy el STl o
Ol glmons )5 e dled 5, 51, Gl yely
Je8 5l koo pae a8 LT 51 () 0isS o (5 S abanly
R PSSOV I SR KV Y GYUC gy V- S e
oo 3 8 559551 Gayb 5l el ST aS 0l e
Sl ﬂbl}u S99 JL‘> C)'l‘ L. J.SQSN ‘_g)'l.g ‘_')Lw.;‘
e Oleme dn e USTLS ol jorie LoDl 5o

055 5l 08 4 pamie 05 o Al Gla L o
by looni S (lye 4 G 4 Jate (s n b
(\Y) Sloads GJL..JLH..: Sloody axsbis Gal.n)) wT La
5 2) 4 Nl (o0 GueblST a8 Sl (pl s £9050
olgin slo JgSUge (ilula, a5 slons u5 TAARI
WS o baw jae jo |y Seles oo slaaillls 5l

http://rjms.iums.ac.ir

Ohlen 5 13> dudee

doddo

4 ey pdon ol o (Sos) S s
Slss ol 3 6 s ansl 0 aslal ol Slge 5 e
s A5 ats oy o0l e sl ol
Sl olren ) (Bgje (B Slags)lo 5 S ol
oS Sl as wilaaly e oo Clidss (V)
J=lse Srbete Sl o il loz gosi b
99 &5 Lol ol Sgulie glas Lo Sbml jo Fge
5 b slag,lon Gemzer g Gelgil 4y Cunglie
e o Sl ol ge> JLad all g 39y
ol yan Lol e il pans b a5 oS Bl
5 3w Ll o)lo alaly gl 4 Caaglie oloul b sl
(Y) Qiloais @LMJL.MJ 6)39- LY UT L: .L:...:).o LS‘LQ)[S
Cl el oo as b SOl Jele o Sgeo
Sl 51 0,228 )] G plone 4 e & o2
S e 55 0 ST 5 Syl o) S, oS
5lwdlil dlaly a (65,00 Shmgrogn jo Jad uis
) Jlad glralauly g o pSTgiiw 5l g0l ol
(1) &S oo 550

Sl aS crwload ools s alal) an yo
5 3ol L giagn jo NS Lilydl Ly oS
SLaieSsnsd 9 L] zoliw )3 yois 9 g
5 (LDL) JL5z o5 efg po—d J—d 5l 05—
(F) il oo ol o (HDL) JBa 51 559 0 90

= r ot Jud el oy GRIB K b
Cel g 00l Sedigud s 4o 5 50 sl ,quSL
Ol S)lye cnl oz jlosd oo (ad Bla @ s
45 0,5 o)Ll DS9S T o 351 o8 ol w31 @0
el geMenS 92,5 L g ol A 0y e ilie
Mlk_&_._es‘oaﬁ.;‘w;))ljf'&?luﬁyw‘;
T oo 51 55 Jial 5l Slicaly i 5.5 (FAS) 5l
Ay 5l 4 S g BT T 35T 687 Ldsllo
o5 PSS ol o5 Jeinl cdled 05 59
O a4z b cnlply o)l 8 laydss Ll )
sbe ol cullsd GBgs (PLnS 908 T 55 il oS
Q) 0l arlyr Ly slaasl gy

\Y‘que.AQV oyled YV o, |5]|l b_rll.l'lj.l? .ng.l:nl:.u:


https://rjms.iums.ac.ir/article-1-6237-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

acyly acc (slagj ol p omebliS] JoSa g (S5lgn (pyes b

(Uhge y 7) (DFO) Jlows (o9 po 7)) ol 55
= P) 59t b (g 0 7)) (el S Lo
oS (B9 0 ) el ST (3559t Lo (o9
o P slog S B o b hge 35 090 Jobo 5o
VO x V0 olal b Glads by S b slomtd 1o g0
slos yo ol gl a8, colw o ilw Y x
A olicdyy as > ol )T gile az o YWY o
Ao 0 B o Cgby g el VYVY SO
O ygmo Ao 3izd (pl Sllgs (glid wal 6,10
ools 13 udd o o &lolil &g 4 g ((Pellet) ey
039 e Ve o sl 4 dlyg) b tee risren ol
oled 0 S B e of i L WY UV a4 o
S bl o Latgs JLiS 5 (6 )leSS Sl e
A plsl Sllgs S

Lo bgs a5 09 )90 (nl 4 S5lep (nped SS9
Sy L azan (o aud> 0 5 an SO S s al
0,90 A0 y2 o a9 A BB 0 Duw Ao Ve
i e a5 s w05 b sl
O by g yed el agdo Ve Soe 4 aud> 0
O (pyod ai B Ve gg oo ool plail ] 045
OS5 Sy S g A0 0 5 (05 )5 S aids
S Sz (nl & g Bedod SS9 0B i8S L s
4l p e VP 5l e 0 pe £955 9y (sl 0 &S
g 215, 50 b cdly (il aie e g ead g4,
Sl ;S apY aw; adl e VP 4 ain ¥l
Dot L (el g 039 4253 Hho fred i ok oS
plel VOZmax oo ,0 £+ B O+ oogaome ;0 lawgin
Lo &5 ,-) ol LSTA Y umol/kg pioron
oSis ;5 A s Jloys Ly ooty o (o]
abse ois e Ve 2 sl e g et Jo g
Pk 0y ¥ oo a Slho (45,0 G5 S5
Jodoe opdgil oo G atan F jo 0l plol atas
A5 GF Blie n) Ojge d el ST

D)l b sz 8, A Holaie 4 o3 Bb
oo 59, T ooe @ (ls)5 SLBT 29, LI A oo
olwaz o Ve LA Oy > b el A (559,
CEo SSL plad slge asBo Ve gl gl ol S

WAL s oV o5les YV 0,55 1gjl) 1pSaisja ogle alan

WY

Oladon plw hwg a5 Ollgs 50 g omas C8b
Slgpiing ol ogdle aiS g0 Al |y 0gy 0als 3,158
OS5l (5 )l 33850 50 el LST a5 el oals
Soa ] 3 eS| el e s 8l i
995 hosi ) b pe 5 (b S35l 3598
5,8l 48 aiil 4l aile S, e aols
OY) o)l 56 o359

Sl Uhgy S plsie 4 GaebLST 5l Gadas o
oml38l 4 i a5 ol eolainl S lisy leys o
Al (ol B)lee AeKomd e s LS 53 (oS
Al o ST 4 S s e
S S50 1y g g 00,5 Jad 1) B3 gt 6550
e alie 0 WlgT co oL LS aS sl ous olpig
o) 5,2 cllad ebliST ogdlay 0Bl 9o 22)2
dino) )0 (Ghadod Je el REXP olssl 1y
g eyl b (53535 9 Shas (a5 50
sl o ol sl o

» bl (s bBly b e aeg b lnl
5 Sigmed e (B sloizl 5 69,8 (S
Floil 55 Slz 1 o150 fse slo s
3 e 9 Bl Sl G cled el LS
Bilge ol Cuz () 8L Coeal g S0 Sk
Ol BiS g > Blhe pol> Biod o (Sl ike
Sae Lol ilso e dlad L a7 ol ol

2 oeeblST JoSe 9 S3lap (2 05 50 0 1) el ST
W HDL/LDL e s ACYL 5 ACC (el ook

oS V_Ql.s)o d‘).?L»& wH LS)LN:;-‘ <= MBL}
¢ > Loyl 36 DFO

SLEETY
Sy b )BT (S Jgol pol> (025 Gadow )
5 B 5 ol o5 yiwss 5o ador 5l allayle]
SNgSz 9 28,5 )8l ae sl (65l Lyl
o Vo ol i (o ah Sole) bahge lis
gl 5 ey STV (55 0390 m0 50 (g
Sonh Jiie Slisdos 55 00 4 g ad ol pl el
(b plomil 5 (o2 IRl p 3 olual (S diged)
o pliil s phemgsy bome 45 99,0 5l ey Sllg>
095 B an JSolal &jeo 4 oz e b glaiin

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6237-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

oolwl o= /=0 (g lo gxo zdhaw jo spss/21 13806 5
Excel ,l38le 5 5l 525 o loges oy sl Cales yo 0
o eslaul

Lasl

N="0YA) (i s Lis ol giod gl
N=+,YA) el lST b o «(F=YY,Y Vp=-/- -\,
w.Al_ﬁL«.S‘ 9 k)")_‘” J_Al.u 9 (F=\V,Yffsp=’/' Y.
,> HDL/LDL , - (F=94,AYfp=+/+-0cn=-,YYY)
slo Hluids g o)) gulas iz 3 )ls
L oad 4 dis 09,5 55 (5 g jsb 4 o)s0 LL
IS 09,5 5l (= B 000 Ol 2
095 A S GuablST 28l 50 095 50 0598 (L
V) g i 650 (e ysb 4 (b S
5 SSleo (npes Glojen Jolas 51 o aSil Lules (p=
91 GeeblST JoSio 09,8 5l i w0 (31 5 (208

=z <8l 0 ACC 4 oy yed oo L Koo adly
Ol tsT by Ll (F=0,08Yp=+/+YAm=-,Y\A)
g i J—olai o (F=V,0YFp=+/Y¥YV =+, V)
U) ULS" » (F=',f\~’sp=’/av'cI]:’,'Y\) (J.ML}LAS‘
s las nglosz.u ).:.sl; L;’L““?‘ S <8l 0 ACC
<3l 0 ACC by lis gg,8 g 93] o Ll

OhlSen g ()53 ddge

Crmeog) s Sl 00,518 5 €y v (s s
59> 09, sl y8 o g abse (129, JSlo (WL
& a3l ly e 4 oolin il s late a o)l o
azan ¥ ooe 4 (58) S O 4 sinogoms
Shes Sipe & &) Oj9 ko3 Vo Glie 4 59, 50
5 4 ooy S plas (sla Sogesl 4y 3lslS 525k 5l
Al ouil g Il 09,5

el A 5 oy ped daalz oy )3T 51 Gy cecls FA
Slime 231 G5 Gk 5l b hgs (oled (2L
(U9 039 5 5kS 2 il & p Sl VO) (el
(s O35 #5585 2 il & )5 oo ) 35
HLE (59, L bt (o2 28l 5 00l (gt
A A Al
Liwg olisl oz cdb ACYL 3 ACC o5 ol
sl 2k lal ol plxl Real time&PCR i,
ES b JSSop 3=k JS RNA e 5 08 ploxl]
e g )8 gl b 2dl 5l (Oladl (518 sl
OccDNA oy 0305 a3 cDNA
Lo el MRNA gladiges 5l plaS o 5l @ 59 S
S0y 4l w3l g (Fermentas, USA) Oligo-dT
Fermentas, ) cDNA ;i coS Joadljgiws ugSoe
i 5 4 565 LDL g HDL 1500 .05 ooliil (USA
o190 b Aloles 5 S5 Zogt carsil g, 5l eobiasl L
A 6oyl o Ke g

(S35 o IS slaazly Sl beesls caogi sl
Slig gyed 09051 5 ools @8 o2 Jloyb (o) 2
Og=3! 5 besls (blasul Jlow g 4o S 5
5 9IS Hgajl g a8yl 50 (uilyly Jolow

0.1
0.09

HDL/LDL {mg/dl)

DFO-J =

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01 -
o

el S-DFO

»~-DFO

Ot S eSS I-DFO

adlao dy90 dLmo”f PRl L;oluol 2 <l HDL/LDL clk -9 )‘390.3

http://rjms.iums.ac.ir

AR K4

WAL eV o)led TV oy gjly ySaisjs pglealan


https://rjms.iums.ac.ir/article-1-6237-en.html

acyly acc lagj by p eS| JoSa g (5lgn (e 3G

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

36
35 -
34
= 33 -+
&
o
< 32
31
30
29
DFO-J =8 OmaliSi-DFO & -DFO O pAS=0mallBsi-DFO
aslllas dy90 d““"B; Jel GL“‘" <> p&b ACC clale *Y )‘J’Oj
3s
30
25
£ 20 -
E 15
10
5 4
o
DFO-J s SealSS-DFO »-DFO Ot paSm Al BSI-DFO

aalllas 30 (sloog S > lial oy il ACYL cdale -Y 905

Al S 09,8 Al Cod glis! oy 8l o
d—os Coled jo 5 sl ambo G HDI Ly (55 JoSis
HDL (I3 ;0 s)lo sime ]38l cely (g5lsn (e
Iy =3y ©lag ye3 .(VF) 0 HDL/LDL o g
2P 7 T Dl e G U Ol
So—te 5 RIS s a5l als 8 Ll
=359 Sl ped plasl JLss au LPL o531 colad
e goy90 45 Cowl oud lyie yioren il
Cdld 5l e celw s el s ol wsle
S5 o] (Bl g (sogn0 9y czge (L)
A\Y)
GH2LS g sedored Rl s )9 ey 00 S &
Exose (rl Sgboe Dae 9 9> )3 0y slaosul
(Ol gad 9 JoyidS) o> 0lle i ool el

WAS g oV o)las WY 0,55 15jl) igSiisja ogle alan

ARE:)

o5k an 090 (b o le Shge plisl o2
0000 Oyl g, b odd aydad 09,5 ;0 (5l sime
5t it 0= 1)) JAS 03,5 et eas

s Ol L (g)lel o 5 a8l
ool ST a8l jo (F=\F,2AAp==-/- + Y=+ ,FYY)
5 Oyl Jsls s F=VSASEp=-/+ - Vap=+ FOV)
ACYL i (F=¥YYYYp=+/+ - Vp=+ $OF) ualliS]
S)ldine b @l e (Bge plial oz 2l o
ACYL ols olis 59,8 op ogesl gl cpizen o)l
@ 0y90 0L o @lme (hge bl oz il o
Ol e,y L oand 4335 098 )0 (5l gime 9k
FoS =t 100 N) J5S 09,5 5l o pein Gaee 03
=z <8l W ACYL wb adeine S0 O)b 5l 0y
S8l 095 53 090 Lk, 2le Shee 2l
e gk (ubs J 7S 09,8 a4 S el ST
P= 1Y) o9 S (5ylo

(S S Al 9 Sy

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6237-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

(V) 0l i J1 0B Geis sl 5 g8 5l
;> HDL/LDL ls e iol38l comgo el LS
FSGg 0 Yozl (ggomme o0l plis! o> cdl
OLSal b liST ceslin 4055 ol jom &y ol (2 yad
2 e 3 i F9—0y58 § (ot )53l
03,5 wal, 8 1, sLisl )z codly o HDL/LDL
5 ool Sl 5 iz a il Ly callsee ol
slog) s Ol lyme o (Aidod ) Sen
@t o3y Bran Jis 4 s e plie g0lS
Pl elyme (s 05 30 3l (il 5 oz
s LDL )i oy (2l )y 08 5 doecs g o0ld
= G el Gmizme (YY) ol olisl |, HDL
s oL LSen 5,8 5Ly .o3las HDL 5 LDL (50
Sl Eeely 5 s i B oS e
(039 e D38 JUSa p (eBgn g ol
75 0975 9 (s o) g (S 0398 (Ll
o5 s el L]l 8IS [ 055 4 o
L o(VF) el )lsomme it Gl U5 50 S5
Sl s Lo (Sogesl g9 e el SS9 £58 @ 4z
daz g ) $98 Gios b (A8 (lg (o0 (g 9590
Syl
Sl Bl G ped Wb asine yol 3iioS 5
il Lal oyl glisl o> cdl 0 ACC o
5 stnn 31 (a5 g a8 Jal 5 a1
o glpme e olisl oym <8l 0 ACC o)l
Oyl 9y L edd 4385 09,5 10 (5 o gxe y5b
il 09 Jiten J5S 09,8 5l yeim Bres oy
45 el g 4 aly (oo T DS S 158
Jelgile a3 1, 155 Jsol ndilcisS y (ygeadlenS'sy S
g sl e 99 (1Sl (al o 08 oo LIS g8
<S54 (CT) el JenS5: S 9 (BC) DS S
195" Jiglle 0,5 w2l,8 ACC o Slos 3 yiages 03,0
Colld el Gz laasl adg 6l g olyie @
5o sooasS Jawi b cwisis; ghaw ;5ACC
aels i 355 e oS CgsS oSl 5 S
Fimwga meal 50 (G0 lS 3 ACC ains oo olis
4 ACC el g silz Glacdl jo oy ool

s 359 Co ps 00 S Sgae M};T S Olgie

http://rjms.iums.ac.ir

Ohlen 5 13> dudee

O Linli8l o g oo Jazie HDL & a5 54 oo
adgi Liulisl W 4 HDL 20158l Yleis| 0gh o0
ol OA) el gao el Jlos & gous 5L
C}Ja,u: u.w‘ﬁ‘ » J"‘?"(_S‘“ CRes A ! 00U 0018
3 ow HDL zshu a5 (5 5b 4 il I35 ,.56 HDL
Lol ei b awlae o lawgio cos b ol ol
Al asdls L;)b‘_r;.m o 58l ""‘9"«5" Ol oal
Logntiynsrd » ol Slui 5 059 a5 sl 51.09)
30 S Sl yed ST eplpls (Y e) el 38,50
= 9P e 95t (o M) g (S S S
Syt A Sz a0l anily 23U b ets g
w‘ 0l ol lis )...: U)9 u,u.CblS uﬁ"\" > g}"'i"ﬁj"ﬁ""J

Y+)
Codled Sl i (22 Sashe 50 Slsd S8
syl 0g b oo sloged o,z Bl 4o ST B ras
12 45 Digh go el bS5 5 Setalged
oS sl 5l oz (gl 5 (2l mlio
5048 85h oluls B3-AR (slacunsisST b alie
bows 3 o] N-methylated liiio b ol o ool ST
)‘ aS Cewl alisre ‘5.3.5)‘0 uL@Lf k}..o‘ oole UJ)M
(5‘0)‘5\_)‘ 5 ol )b@ U")'Q'“"'“" aS Sl 00l U’d)‘)f
(V) s e il O sl Jol jo 1y 5ded
At sLid 5 g5 Jg il b capi
58 oS i (2l @l )3 el e Jo lS
gh 5o 9 Jobo Bl Jg ndS polie a4 &uly
Ml—fﬁl—i‘&‘\jd)ﬂ—"’d‘—’d—‘sg"d‘"‘ P9
9 a8l (31 05 ol Oliee (Jobw JSle Jg il
Joreads Pt Sy o LDL-R (L 8
= o33l I LDL il dS asecs )0 g oads Laudly
Yozl aS Sigdon paslio ggamme 10 (YY) a0
> <8l ;0 HDL/LDL Cois Sgugs el Wilgs oo
aslid o954 0l S Sodled ol en 4y o lis
ool g LPL iol5-8l LJs 4y wilgs oo HDL/LDL

\Y‘que.AQV oyled YV o, |5]|l b_rll.l'lj.l? .ng.l:nl:.u:


https://rjms.iums.ac.ir/article-1-6237-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

acyly acc (slagj ol p omebliS] JoSa g (S5lgn (pyes b

o dzgi Loy yieS 6)la e job 4 S 098
= oS g o yad 5188 Liwgy Lo slo o)
ol el ais cél S pw, » ACYL oy
ez ¢ yual ST Bl 5o (g el A0 < oles
shele 05,5 1 il (o elbLST g 0 el Jelas
TP v LUV IRK GO ES Y I FRR W PR N gt PRy
T PE ST PNy JUPRUNE ST T I
30 Sglie oM ie Ly g myz <L ol Cg>
JS95 ACYL S5 26 6l m Vb 052 (213 w23,
L cplplo adl (B uabliST ol jon 40 ol (0 o3
39 o ol jo 0ol pladl sla jiaghy pas az g
9 ACYL g_.\‘)_..,.:.’ )o )—.’.5)‘5 6Lm)l59)L.» 049_»4.7-
bS] oS ol jon &y (0 505 SLle Sy (rizren
B, (6 i

51 e LS 28b,0 5 0 ped il las Koo azdly
aeile gyl e 1l ellST g o el Jules Lol
2 OlhSes 5 (olwls pol Gudod andly b lgteen
[ Gr.ojL’o'.A e diam oo3lgs aS” wisly lis Aded
0905 50 Jg S 2 Gl me U lawgie al
o=l s el (YA) et Wl Sl sl
35l Cov jdand Yl a5 canl &g cpas iaSTy
5 La pe¥oSSLS 5,k 5l g S el o peu
ool Gls,3 b aidlos oy 4y (dgundl (S5, l050
OiSgm A oy slaasul pl e ey 4 o
L e Oliee Lo eV oSS (390 (s 5o 2l 38l
(=2 <8 5dend (V) aos o ialdl WO b F
39 o0 S S o3lil JgpuedS j50bo e aliwg 4y a5
VOmax oo,s 00 L wos b ol b o
Ay sl g Wb oo R3Sl oy Bl 4 e b
o 45 b o EalS Gy slaasl sase ol
Sydca o5 ol o ol Gy awl cdale 58l
(V)

= OeelST g ed olo plis ol iz gl

WAL s oV o5les YV 0,55 1gjl) 1pSaisja ogle alan

L DS S A a5l 55 il 0 S (s
Jeigle wlsi s A 35S Sl (ygdlenS 52 S
el Sl a5 any oo Sl a5 00l A Bl
8 landss Lulyd Jlcod eSS A w3ilsS
oS ol gy mlil an azg bg il 5ol
P95 S g yiden 590 L e ST oS
30 09 yomio ACC Jlo xn alS a5 SYsb
o2 ) =L ACC o Lo sla )5 g5l o5—as
L oads Jlad LS iy aS Sl ouls ools lis
oo 4ly i Ser79 s 1, ACC . (AMPK)AMP
ol opdle (YD) smd o LyialS |, T clad g iS
55 AMPKY3 oYU, Lo L AMPK (g5l JLsb
=3 =l 50 5 a2k oo GRIBIL FFA (gelaens]
= Sl ehiilre ol 05 5l (A6 yzn slo
30 Gy ST SO lgmie 4 AMPK (YF) oS
albae S aile (s Gleidly 1o 5 wgaVbgen
kil e B 5 oS (oo oo (27 8L 5 (S
(YY) wide oo i 1) 550 51 Sy e plio o
o yoie 9 00 B ATP (g5lmg (alidl el (559
ADP 5 AMP zha o ;o Coal any auily (ol 3-8l
ALl 4l 3 S 525 AMPK 1525 09 5 o0
39 (oo ygas e oo Jd ()9 (e )0 9 SMlae
FFA pmslanS] (3350 51 o6 AMPK (gjle Jlad
Ol mizmen a0 )18 8l o 1) (359 e
S8 gl AMPK g5l Jled a5 col oalds oolo
b S alis 5 oz slaiiad (ki
(onl pogdle (YY) abl ood LS 0 90 DA olal]
5 9=l (e 2alS (3355 5l am CoA Jiglle il
5 ACC (gdl 5008 AMPK (551 Jlsd Gl
3,4l bLayl 5,9 Sl b o b FFA ygewlanns]]
OgrloenS T (Sems (359 a2 50 (Jlo (g @
s AMPK Ll oly o ial33l gzg5 6 )skFFA
(YY) gl oo aly yand o b LBACC

9 OeeblST 28l )0 oo pe ol plis izmen @l
=7 S 0 ACYL 1o (el ST g 0 yed Jols
=z <8l o ACYL iyl (g)ls gxe 105U ol
9, b odd 485 05,5 13 (5l g job 4 Lo
B9 ;oS J S 09,8 Sl peimGaes s Ol >
A Cand uablST 28l )0 09 5 ;0 ACYL pooren

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6237-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

circulating levels of octopamine in early disease
stages. Neurosci Lett. 2010;469(3):348-351.5.

14. Beaumont RE, Philip CL, James PW.
Supplementation with a low-dose of octopamine does
not influenceendurance cycling performance in
recreationally active men. J Sci Med Sport. 2017.

15. Durstine JL, Grandjean PW, Davis PG,
Ferguson MA, Alderson NL, DuBose KD. Blood
lipid and lipoprotein adaptations to exercise. Sports
Med. 2001;31(15):1033-62.

16. Afzalpour MI. Effect of two types of aerobic
exercise on the rate of oxidation of low-density
lipoprotein and inactive cardiovascular risk factors in
inactive men. Sci J Birjand Univ Med Sci.
2007;14(3):27-37.

17. Lambers S. Influence of combined exercise
training on indices of obesity, diabetes and
cardiovascular risk in type 2 diabetes patients. Clin
Rehabil. 2008;22(6):483-492.

18. Rahimi N, Kargarfard M. the effect of eight
weeks aquatic training on lipid profile of patients
who suffer from type ii diabetes. J Isfahan Med
School. 2011;29 (148):988-996.

19. Banz WJ, Maher MA, Thompson WG, Bassett
DR, Moore W, Ashraf M, et al. Effects of resistance
versus aerobic training on coronary artery disease
risk factors. Experim Biol Med. 2003;228(4):434-40.

20. Kelley GA, Kelley KS. Impact of progressive
resistance training on lipids and lipoproteins in
adults: a metaanalysis of randomized controlled
trials. Prev Med. 2009;48(1):9-19.

21. Martins RA, Verissimo MT, Coelho ¢ Silva MJ,
Cumming SP, Teixeira AM. Effects of aerobic and
strengthbased training on metabolic health indicators
in older adults. Lipids Health Dis. 2010;9:76.

22. Scotti E, Hong C, Yoshinaga Y, Zelcer N,
Boyadjian R, de Jong PJ, et al. Targeted disruption of
the idol gene alters cellular regulation of the low-
density lipoprotein receptor by sterols and liver x
receptor agonists. Mol Cell Biol. 2011;31(9):1885-
1893.

23. Ebrahimi M, Fathi R, Ansari P, Zarbakht T,
Gorgani E. Relative expression of key lipid
metabolism genes following a high-fat diet and
aerobic exercise in rat liver. Sports Physiol. 2017;
34:201-216.

24. Banaeifar AA, Soheili Sh, Islami R, Izadi M.
Effect of 6 weeks of aerobic exercise on interleukin
10 levels and lipid profile in obese women. J Exer
Physiol Physic Act. 2013;11:821-828.

25. Munday MR, Campbell DG, Carling D and
Hardie DG. Identification by amino acid sequencing
of three major regulatory phosphorylation sites on rat
acetyl-CoA  carboxylase. Eur J  Biochem.
1988;175:331-338.

26. Barnes BR, Marklund S, Steiler TL, Walter M,
Hjalm G, Amarger V, et al. The 5’-AMP-activated
protein kinase gamma3 isoform has a key role in

http://rjms.iums.ac.ir

OLSen g (33 dnige

3, gylo s—xe ,SIACYL 5 L g HDL/LDL

Ll 315 ACC sy (55l oo 31 (el (ypizmad
ACC j elilST g 0 yed Jolas 5 (el bST 280 5o
i 35 sape lid 4 S o las gyl e ]

S g (S (2)lee 9 BT Sl e (o3
3heslawl ol pls Dol oo Baes 00l 00y IR EN

deog Lagrds, ol BT (als Cuz s3lsp 0y
bS5l oolanl sl 59 co slpiiion Lol 05 oo

References

1. Sanders TAB. Functional Dietary Lipids: Food
Formulation, Consumer Issues and Innovation for
Health. New York: Woodhead Publishing; 2016.

2. Blaschke F, Tahata Y, Caglayan E. Obesity
prolifterator activity receptor and atherosclerosis in
type 2 diabetes. Arteriooscle Thromb Vas Biol.
2006;26:28-40.

3. Ahima RS. Adipose tissue as an endocrine organ.
Obesity. 2006;14 (5):242S5-249S.

4. Galic S, Oakhill JS, Steinberg GR. Adipose
tissue as an endocrine organ.Mol Cell Endocrinol.
2010;316(2):129-39.

5.Kersten S. Mechanisms of nutritional and
hormonal regulation of lipogenesis. EMBO Rep.
2001;2(4):282-286.

6. Woods JA, Vieria VJ. Exercise inflammation and
innate immunity. Immunol Allergy Clin North Am.
2009;29:387-392.

7. Kiens B. Skeletal muscle lipid metabolism in
exercise and insulin resistance. Physiol Rev.
2006;86:205 43.

8. Guerre-Millo M. Adiponectin: An update.
Diabetes Metab. 2008;34(1):12-18.

9.9-Farooqui T. Review of octopamine in insect
nervous systems. Open Access Insect Physiol.
2012;4:1-17.2.

10. Burchett SA, Hicks TP. The mysterious trace
amines: protean neuromodu-lators of synaptic
transmission in mammalian brain. Prog Neurobiol.
2006;79(5-6):223-246.

11. Borowsky B, Adham N, Jones KA. Trace
amines: identification of afamily of mammalian G
protein-coupled receptors. Proc Natl Acad Sci.
2001;98(16):8966—8971.

12. Liberles SD. Trace amine-associated receptors:
ligands, neural circuits, and behaviours. Curr Opin
Neurobiol. 2015;34:1-7.8.

13. D’Andrea G, Nordera G, Pizzolato G. Trace
amine metabolism in Parkinson’sdisease: low

\Y"\‘\#N o)k.i: AN% 092 |5j|] bs.l.ilj.l? .ﬂg.l:ﬂl:.l.ll


https://rjms.iums.ac.ir/article-1-6237-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-14 ]

acyly acc lagj by p eS| JoSa g (5lgn (e 3G

27. carbohydrate and lipid metabolism in glycolytic
skeletal muscle. J Biol Chem. 2004;279:38441-
38447.

28. Kim EK, Miller I, Aja S, Landree LE, Pinn M,
McFadden J, et al. C75, a fatty acid synthase
inhibitor, reduces food intake via hypothalamic
AMP-activated protein kinase. J Biol Chem.
2004;279:19970-19976.

29. Basami M, Ahmadizad S, Sajjadi M, Hossein
Panah F. The effect of twelve weeks of moderate-
intensity resistance training on fat and carbohydrate
oxidation during a more active activity. Res Sports
Sci. 2010:13-28.

30. Hill AM, Coates AM. Can EGCG reduce
abdominal fat in obese subjects? J AM Coll Nutr.
2007;26:392-402.

31. Adriano EL, Romulo CB, Flavio OP, Joao FG,
Ronaldo V, Barros JH, et al. Relationship between
training status and maximal fat oxidation rate. J
Sports Sci and Med. 2010;9:31-35.


https://rjms.iums.ac.ir/article-1-6237-en.html
http://www.tcpdf.org

