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Abstract

Aim: Leptin and lipoprotein lipase are important factors in the process of fat metabolism and
energy homeostasis, and the effect of different methods of exercise training has been less studied.
The aim of this study was the effect of three types of HIT, HIIT and MIT exercises on leptin and
lipoprotein lipase gene expression in the subcutaneous fat tissue of male rats. Methods: 32 male
rats with an average weight of 237 + 25 grams were prepared. Mice were randomly divided into
four equal groups of control, moderate-intensity aerobic training, high-intensity aerobic training,
and high-intensity intermittent aerobic training. The training groups participated in training
programs for 8 weeks. The expression of leptin and lipoprotein lipase genes was determined
using RT-PCR laboratory method. To investigate the difference between groups of variables,
one-way analysis of variance and Tukey's post hoc test and SPSS-24 software were used..
Results: The results showed that there was a significant difference in the expression of leptin and
lipoprotein lipase between the groups (control, HIT, HIIT and MIT)(p=0.001).Tukey's test
results showed that although performingHIT, HIIT and MIT exercises decreased leptin gene
expression (p=0.001) and increased lipoprotein lipase compared to the control
group(p=0.001).However, no significant difference was observed between training groups(HIT,
HIIT and MIT)in leptin and lipoprotein lipase changes.Conclusion:The results of the present
study showed that HIT, HIIT and MIT all cause changes in leptin and lipoprotein lipase gene
expression, but it seems that the changes in leptin and lipoprotein lipase in HIT exercises were
more than in MIT and HIIT.
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Extended abstract
Background

Today, adipose tissue is known as an active endocrine organ and participates in the regulation of metabolic homeostasis
(2), and it is an important source of lipoprotein lipase (LPL) and leptin (3), which performs its regulatory effect through
the production of leptin and lipoprotein lipase (4). When the amount of adipose tissue increases significantly, the
production of many of these enzymes changes (1). Studies have shown that increasing caloric metabolism by aerobic
physical activity (either by increasing the intensity or duration of the activity) has a positive effect on the activity of
lipoprotein lipase and leptin (3). It has also been observed that interval training with different intensities is more effective
for reducing body fat compared to protocols with moderate intensity (18). Therefore, the aim of this study is the effect of
three methods of HIT, HIIT and MIT exercises on leptin and lipoprotein lipase gene expression in the subcutaneous fat
tissue of male rats.

Materials and Methods

The present study was an experimental investigation and the subjects included 32 male Wistar rats that were randomly
divided into 4 groups of: control, moderate intensity aerobic exercise (MIT), intense aerobic exercise (HIT) and intense
intermittent aerobic exercise (HIIT). In the first week, the MIT protocol consisted of 5 minutes of warm-up, 5 minutes of
cooling, and 20 minutes of the main part of the exercise, which was performed by running at 65% VO2max and 20 m/min,
increasing the training time on a weekly basis. In the sixth week, the training time reached 37 minutes (30). The HIT
protocol for the first week, consisted of 5 minutes of warm-up, 5 minutes of cooling, and 20 minutes of running training
with 65% VO2max at 20 m/min and increasing treadmill incline. The training time was increased weekly, so that in the
sixth week, the training time reached 30 minutes and remained constant until the end of the eighth week (31). The HIIT
protocol also included 10 minutes of warm-up before exercise training. In the first to fourth week, 3 intense intermittent
running with 90 to 100% VO2max intensity and at a speed of 30 m/min were performed during 4 minutes of training and
3 sessions of intermittent running with 50 to 60% VO2max at 20 m/min for 3 minutes. The main body time of the exercise
training was 28 minutes per repetition (31). 24 hours after the last training session, rat liver tissue was extracted and stored
at -80 ° C and the amount of leptin and LPL gene changes was determined using Real time PCR. One-way analysis of
variance and Tukey's post hoc test were used to examine the differences between groups of variables. SPSS-24 was used
for data analysis.

Findings

According to the results of equality of variances and normal distribution of expression levels of leptin and LPL genes,
which were obtained using Levene's tests and Shapiro-Wilk tests, respectively .One-way analysis of variance (ANOVA)

was used to compare the average of variables in groups. The results obtained from the ANOVA test showed that there is
a significant difference between the four research groups in leptin and lipoprotein lipase gene expression changes.
Comparison between groups was done with Tukey's test and the results showed that there is a significant difference in
leptin gene expression in male Wistar rats between HIT, MIT and HIT groups compared to the control group (P=0.001).
However, there was no significant difference in leptin gene expression in the HIIT group compared to the MIT and HIT
groups (P=0.948, P=0.310, respectively). Furthermore, the results showed that there is a significant difference in the
expression of lipoprotein lipase gene in male Wistar rats between HIT, MIT and HIIT groups compared to the control
group (P=0.001). However, no significant difference was observed in the expression of lipoprotein lipase gene in the HIIT
group compared to the MIT and HIT groups (respectively: P=0.594, P=0.990).

Conclusion

In the current research, it was shown that MIT, HIT and HIIT exercises cause changes in the expression of leptin and
lipoprotein lipase genes, so that leptin gene has a significant decrease and lipoprotein lipase has a significant increase,
and these changes were observed in all three exercises But it seems that the decrease and increase in the expression of

these genes in HIT training was more than MIT and HIIT. However, more studies are needed in this field.
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The results of this research support the protective effects of moderate intensity aerobic exercise compared to HIT and
HIIT exercises on improving the expression of leptin and lipoprotein lipase genes. And coaches and sports science
specialists can use them to increase the efficiency of training programs in a limited time frame that improves the efficiency
of fat metabolism.

Keywords: MIT, HIT, HIIT, leptin, lipoprotein lipase

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University



http://dx.doi.org/
https://dx.doi.org/10.22049/jahssp.2023.28026.1502

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28026.1502

O¥339 83999 38 0 (s (88 il DWlae

¢ U9l skt i Jlo
111-QY Olorao 46+ F Ol § sle

Open Access

g3 Yo

&2 b o b e e 9 i 05 ole p MIT g HITT HIT s joi gl aw 156

b oy p;

E SN (b s dose o damnr V6 S5 e g sl o e

AEZR VAR VRS SRS VRO TR

VEY/ VY)Y el p &6

Cabo ply p2b dlio A3 2 0 39 QR Sl
S sl WY jahssp.azaruniv.ac.ir/.

s 3 e ) kiS
Sl it Dy 5 sl eSS
NAYOTAY oy Gy O 5 ply

ol
S (s im0 bl
G5 oy oKLl il Ol 5 s pske

Ol DAFAO-FUY 2oy Gyt Ol

Al

(J s 0k 55)
ali_barzegari@pnu.ac.ir

S iy i es S Ll
O el oKy (s Olyy 5 e pile

Ol NATROFNY 2y Gsis O
S (i i e bl
G5 oy oKLl Ll Ol 5 s pske

Ol VATA0TNAY oy (s Ol

AN

£

LXVCES

oS 23l 55 Sogen 5 (r puedgilio A3 50 ohe sl 15l g nsed 5 o) 1O
dw b ol yiegd Sl Bus sl ad)S 118 dalllas )50 pieS (D9 (el Be sloogd ]
S Oy sl pj e @8k b BSans 9 o 0F Ol 2 MITy HITHIT by je5 058
Sgo dr B Jogetind ag pSYIVEYD (G55 0Sike b 3 &) oo TV ol s quliad (409, 91
Oted 9 b 0l b (glm o yed cawgio B b (silon (1 pe8 ¢ S8 Sglune 095 slap 4 (ol
S (S Sl deliyy > s A e &y (jeT (51 09,5 NAD e Uk S L (295 lgn
S22 )8 s RT-PCR (alSitalol o, 5l edlital b 5l (g oo 5 onted sled ol 0,5
Py il9 SS9 o ogail 9 8)aSo uilly s )lal (ige3l 5l b puite (298 glis )y
e oxBa e g omid Ol 3 (s (sime BB By LS zols T RABL b exlizul SPSS-24 138
i 5150 5 S5 el gl (D= o[+ V) uls gmg (MIT 5 HIT HIT (J,25) laog S oy
e OB DRI (P= /o)) o 0F ole o2l el MIT o HIIT HIT ol yal plox]
HIT HIT ) (o j05 sloog)S ple (oobline ol Jbo ool b o(P= /0 0V ) 08 J558 09,5 4 o
3 s ol Slillas s (6 S A i sdalio jlu) pgpsmd 5 i) Slywss > (MIT 4
dyiee s 4 Lol 098 o 5l eSonend 9 s 0 Ol Sl e 4w o MIT s HIT HIT
Gl 039 HIT o MIT 31 i HIT &l yed 5o 5k g pand oy Ol pss

b g yeed e < HIT HIT MIT :‘5.\.315 dlbbj‘,

uﬁ;p;yJ 9u~.Ju)uL;); M|T9H||T HIT ubwawmﬁb"wom‘é»? u“:’)'\"‘“" ‘J“““ u_;l"‘ ‘L;)f)')_'v J])).Q(w (Lg)Lajl tlb)' Dg?v
VYRV Ve O s il > s 2 Sllllan 5 slacy sl 5 (e 8l 53 5

Copyright ©The authors

ubul;)é-l PERVRWIW oKy ,.wb 9 )L.'Lo‘ uolw

POV-VEVE 1 Suig SN gLl

Sl3T: ot yonntd £

DOI: 10.22049/JAHSSP.2023.28026.1502
DOR: 20.1001.

Publisher: Azarbaijan Shahid Madani University


https://dx.doi.org/10.22049/jahssp.2023.28026.1502
https://dx.doi.org/10.22049/jahssp.2023.28026.1502
https://dorl.net/dor/20.1001.1.26766507.1400.8.1.1.5

JAHSSP

http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2023.28026.1502

Y\ O

oz 515 (W) W8 ety plusl > Slyamg ) 8Ly 5 col il
Foe e cdlyd o loadl p o g (55l Bpae per & Cuwl algs
O3] el (Ll o oS 003 b 5 sho (02 8Ll g AL
sbaoly j19 (VF) 39800 (6531 B pae g Sileows (e s cJlad
Bl Caleg 3 g (Brae 5yl Gl sl JalS cage iz
O e WS 05 09 o LI 25 >l e S
Lslps &S W)l oo () Cuoglie Ugomo 3l 3l 08" o Iy ialS
SlSen b i (29w ) dpde Ladl (Sanls 51 el el
Sl (ras plusw 9 G9ye 3o 3 (S5 Sl gul
O 85 (Sl Jae 45558 ol iz Olgiee IS sk (10) 3515
Slgicoe (8559 (e o Jl nl b Mboe GRIF 2 GRIFIL ol yon

(V) 29800 i golaw ialS el o (RS
g st by el 65 silp Slipes Job 3 5l (ol aite
5 sl ol b LPL Larsl clles Lialidl el ol e
6P el il ool Cdld GRIEIL )b B o medsibe
S DRI S Slie & i Gl 35 s RS
0 09 el 5 aw SRS el lgn Cullad e ) 5L
68 pdgplio i3l &S conl onds ool lis Slalllas (V) 245
2 (el gloj e b wad IBIL <) il (S el bwg
lalllas () 3l oo 86 () Bldgz 5 5k eBannd Collad
s |y elacS oo by a8 iliss 0 b gl oy a5 45 leols Lt
S JSSgn b dunliio )3 395 o0 pastie (55155 (slaoygd b ol e UL
S Bl (M) g 5350 b 2 pRL sy dawge b L
0509 pole ) e (£ 990 4 g Conl Gl sl (gl (g0 05
iy yad® (MIT) bausgio s b (glgm ot psbo 4y sl 003 o5
Sge N i ol glp 008 psb 4 T(HIT) wad (peglss
I Oliee cawgio cad b e (SUgb (15559 | 05 0 51,5 o3lia]
P39 8 (Jb 3 eand e Gl ) (Sl Sllas (g2 (gelinns]
Jo ol b (V) 5,8 bis 556568 b g Laib |y UL s |
YHIT) Wb cus b ools @l s a5 a0 i pdl Slalllas
s MIT & cud o (o LiblS 5 ol Glpl conl Seo
Slae oy Gpas lae Hlade a5 ool I (V+) wib axsbHIT
Joine gugi Cosl (Sae ¢ cosl HIT jl iz HITgMIT Jobo 5
HIT Jsbo s Lol el o sl HIT jlasy jii o3 o0l 4wl
0y90 50 (V il s> Slialie opl 55 Canl Soe 0gill auT)5 ¢
@ &5 298 o0 Bpae Syl (22 oy Al Sl e ()9l

il sS9n0m 9 0t 0F Ol 2 (s ped aliSee ogud d 3L

EVRTN

S sl baye (Spae g (Bl 555 om PS5 pas b Sl 355
fJUST Gl 03 5503 €8 0 ote 5 955 (0 BSNS54 e
Wl G lais 4 Byo b o yauad Il 3 &S (V) cunl oy bl
sl G plgie 4 o2 @8l ojpel bl iSee oo (a2 0D
S o Sdglio lvgat welas 3 g ol 05 a5l b oy, 9]
Y(LPL) S oSgnsed 3l soten st (o 8L iz () 45 0
e 9 st Mg )b 1) 53 (eSS a8 (Y) canl it
s 8L e o (oBin (a2g JB sk 4 g (F) o3l ol 5L
(1) S Gl w3l 5 6l Wl oo I3

wle S Tle g VAP Jlo 30k sl Sl s 0sed
oAt laday 5 (8) 48 S (ylen b oad JUb (53LuSTy )e5s lsie
ki cbtisS oo 3 o cilis s gy Sy LPL &S 05
5 2 sladshe ) LPL (7) cul gy 5lS 0+ JgSdge 2 L
ghe (V) 298 gy @05 4 Iy Sl s 5 aCumgee
& ol 53 30ete SlaeslSs Loy @it & o eulld 5 s
Ol 4 (0) 390 el Jsbo 53 )50 (551 9 Sgilie sy
gaw Wlgoe (Son Loy (ille g (559 @l ()l0j9) «Jle
gyl ) o ol 4 5 wins i ) LPL clld g ooy
xS 03502 1) legl (ol (651 5l b S o Jiitie (o5 (slaJghs
82 pelS (5 5 i el 53 A8 2 5 S5 ol 2 oglle (3 A)
U5 3 Gz (1) wiliee (HDL) "L sl b (5 052 5
SIS 008 el G ogally yobo 4y oS opl o)l & egdll,
() 28l (oo (22 €L > (22 @S

) O9oy9 ol ol e 8L )3 e Sl gey9 31 03 (S
J5 Sl slasial b wulais 5 o5 ol giplgial VY (g
b oetd elowlly joolie sl s a2 055D Ol SSbLed 5
(QULS )3 5 OS5 ¢ 0ljgi) (s (sloog)S (o2 3 (e (2 23D
» Slopy slaoxinS &b 5l Ggeren cul (MV) 2 waiitens LLS)
J 99800 Lol (palS el Y2 ditggy by Jlaa L epogalllipen
2938 090 38l Ol o pdgilie (e G L K0 S)b
OSee > Gren 4 (W) 3 (o STy o 22 Ol 4
rredgilio Cuo (lise ((SiwsS J38 Bl Sl o 09 ot

5 -moderate-intensity continuous training
% -high intensity training (HIT)
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