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ABSTRACT

One of considered factor in diabetes disease igease on insulin level, which is the most importaeichanism of
insulin adjustment measure through HSL (hormoneitiea lipase). There are conflicting studies abtha effect of
exercise training on HSL. Therefore, the aim o$ tinivestigation is to was to investigate the eftéc8 weeks of
resistance exercise training on HSL levels andllipiofile levels in patient with type 2 diabetesehty four adult
women with type 2 diabetes were divided randontty 2ngroups: Training (n=12) and control (n=12). @lsubjects
of training group practiced in 8 weeks resistane@rings, 3 sessions a week, with intensity 50 980RM. HSL
levels and some metabolic parameters such as ppadiles, glucose, insulin and HOMA-IR were meaduby
ELISA method before and after intervention. ANCQ&% was used to analyse between-group data aimddpt
test for analyzing inter-group data. After 8 weelesistance training, LDL, insulin and HOMA-IR level
significantly decreased in training group as congzato control group (respectively P= 0/04, P= 0/0®2= 0/006)
While HSL, cholesterol, TG and HDL-C levels dignignificantly change. The results of this resedralicates that
after one period of resistance exercise trainingSL levels didn't significantly change while LDLvéds, insulin
and HOMA-IR significantly change. Therefore resist training can be used as an effective factoimprove
insulin sensitivety in type 2 diabetes patients.

Keywords: resistance training, hormone sensitive lipasé] [ypofile, type 2 diabetes.

INTRODUCTION

Type 2 diabetes is the most common diabetes whahappeared by persistent increase of blood Gludsader
in Glucose, protein and fat metabolism (1). Diabeded cardio-vascular disease have approximatehe gé&sk
factors which involved high-blood pressure, obesitgulin resistance, increase triglyceride (TGJ decrease high
density lipoprotein-C (HDL-C) (2). It has been prgdd that, in 2029, 438 milion people will sufeorh type 2
diabetes throughout the world (3). The researchewead that insulin and glucose level adjustmentédagtions is
the most important factor to treat type 2 diabg)s hormone sensitive lipase (HSL) is the most angmt
mechanism to adjust insulin measure (5).

HSL is a protein consists of 768 amino acids whiels a key role in analyzing lipids such as: triggi$erol,
diacylglycerol, monoacylglycerol and cholesterdl. (@SL is responsible for returning fat from fatglls i.e break
triglycerides to fatty acids (6). Insulin makes HiBhctive in fat cells as lipoprotein lipase (LRh)muscle cells (7).
HSL controls analysis and release TG and in regpomanassages (like catecholamines derived frommonsy
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glucagon and gonadotropin) increase cyclic Aderositono Phosphate (CAMP) in-cell and fatty ascidblafod

plasma (6). Insulin decreases the density of faéty ficids in plasma, therefore restrains HSL key{@). The finding
of researches showed that people with metabolidreyne have insulin resistance, and hyperinsulinesnid less
HSL (8). Also clinical importance of this enzymenfiion hasn’'t been demonstrated because in epidyical

conducted studies which signifies the correlatibrthis enzyme activity with type 2 diabetes hasrbebtaines
different and conflicting results (6,7).

Since the researches showed HSL has a key factadjtstment and adaptions lipids, Therefore theesuof

environmental factors on this enzyme activity igpartant. The results of researches about survegxefcise
training effect on HSL levels are conflicting. larse researches hasn’t been observed increasel(®,1®,13,14),
and in some researches hasn't been observed anget{d5,16,17). One period of aerobic training ealthy

people increased HSL levels (9,12). Also Louchalet(2013) declared in their studies that 8 weefdurance
training increased HSL levels (13). While, Alstedak, (2009) didn't observed any significant changn HSL

levels after one period of aerobic training in fi@alyoung men (15). As well Higa et al., (2012)rdidbbserved any
significant change on HSL levels after a swimmirmgigd (17). Regarding to the importance of typadbedtes and
potential role of resistance training to increassulin sensitivity and few and conflicting investtipns about the
effect of training exercise and especially resistatraining on HSL levels, the aim of this inveatign was to
survey the effect of one resistance training peoinddSL serum density in women with type 2 diabetes

MATERIALSAND METHODS

This research was done as half-experiential anuartest and post test format. Twenty eight adolmen with type
2 diabetes voluntarily participated in investigatidhe subjects arrival terms to investigation imed at least one
year type 2 diabetes history, the absence of ahgradiseases except type 2 diabetes and non cotisanud
tobacco and alcohol. Also the subjects didn't hapecial diets and insulin prescription in treatmphase and
before this investigation they didn't have any dagyerformance training with weights. The subjeotsthis
research during research period, took only 2 meitiforcapsule daily basis of doctors prescription,ettscal
considerations, there isn't the possibility of gl drugs. After the surveys written consent walseh from
subjects. The subjects were asked to keep theinalatiets during the research and the study metrasdapproved
by the local ethical committee. Then qualified sab§ (24= n) randomly devided into to groups: frain(47/75 +
7/04 years, n= 12) and control group (49/08 + 6¥fars, n= 12). Table 1 shows physical and functiona
characteristics of research subjects before aed ta#tining.

Every training session involved 10— 15 minutes wanpp main training, 10 minutes cool down. The tfasise
group subjects practiced in 8 weeks resistanceitigs, 3 days every week, 60 minutes everyday thighintensity
of 50-80% maximum one repetition (18,19). Everynirey session involed 3 sets and every sets indo&/atops.
The activity time had been considered 45— 60 sexandach stop and 30— 60 seconds rest time betstepa and
120- 180 seconds rest time between 2 sets. Evapyaspectively involved chest press, knee extenség curl, lat
pull down, arm curl, seated rowing, heel raise, axtension (18,19).

Blood sampling was done 48 hours before and afaenibhg period at 8- 9 A.M before fasting. HSL l&vevere
measured by special human kits, from body commos#nalyser made in America. Triglyceride conceiutna total
cholesterol and HDL-C was measured by enzymatidhatetind with Pars Azmoun Company kits made in Iran.
Farid Wald et.al's formula was used to determine D density. Insulin levels was used by ELISA metrand
with special human kits (Mercodia AB, Uppsala Swe@ompany). To evaluate HOMA-IR, this computational
formula was used:

HOMA-IR =[(Insulin(U/l) x blood glucose (mmol/)22:5
Statistical analysis was performed by SPSS softW8reersion. Relevent t-test was used to compdes-group
differences and analytic ANCOVA test was used tmpare between— groups differences. All data wasemted as

meanz standard deviation and significant testsl$ewas considered P 0/05.

RESULTS
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Body and functionals characteristics of experiérdiad control groups was presented in table 1. ifter-group
study showed that weight Mean in training gro@s Bignificantly decreased (P= 0/03), While in coingjroup
body fat percentage has significantly increased@f®z2). In training group, HDL levels has signifitly increased
from 39 +£8.75 to 42.75 £ 8.03 (P= 0/01). Whitecontrol group significant change wasn’t obserasctompared
to the baseline (P= 0/76). In training group, cht@eol levels (9.12%), TG (7.39%) and LDL-C (16.4958écreased
but they didn’t significantly change (respectiv@y 0/10, P= 0/46 and P= 0/08). As well in traingrgup, insulin
levels and HOMA-IR significantly changed (respeelivP=0/007 and P=0/003). The survey results stibatsHSL
levels in both training and control groups didngrsficantly changed (respectively P= 0/04 and F#2D. The
results of this study showed that LDL, insulin ¢#@MA-IR levels in training group as compared to ttohgroup
significantly changed (respectively P= 0/04, P=0@/@nd P= 0/006) While HSL levels, cholesterol, HRL-C
and glucose didn't significantly differ in trainirggoup as compared to control group.

Table 1 Anthropometric, metabolic parameters, and HSL levels before and after 8 weeks of training programs

Groups/ characteristics Control Resistance training
Baseline After 8wk Baseline After 8wk

Weight (kg) 84.2 +5.86 81.3+75 90.9+9.6 8BP4.6 *
BMI (kg/m?) 28.1+4.4 26.7+3.9 27.8+3.6 275+3.2
PBF (%) 27.29£5.11 29.43+6.02* 29.85+3.7 127 6.2
TC (mg/dl) 176.91 £ 2556 178.08 + 16.46 187.(@B3£5 170 +34.37
TG (mg/dl) 184.83£61.98 182.83 +25.20 195 1930. 180.58 + 74.81
HDL (mg/dl) 39.16 £ 10.46 40.29 £ 7.47 39+8.75 2.7 +8.03*
LDL (mg/dl) 100.78 £22.10 101.22 +13.25 109.084:86 91.13 +23.78
Glucose (mg/d 207.50+77.2 257.33+82.7 257.92 +83.9 216.08 +43.0
Insulin (mU/l) 16.19£9.19 18.68 + 3.82 17.221+95 8.68 + 3.82%
HOMA-IR 8.07 +3.65 12.27 +9.48 10.65+7.22 445923 %

HSL (ng/ml) 411+ 1.3 436+14 418+ 1.4 4.08 + 1.5

The values are presented as mean + standard dewiati
* P< 0.05; significantly different from baseline
¥ P< 0.05; significantly different from aerobic group

DISCUSSION

In this investigation, we found that 8 weeks resist training led to decrease insulin density aisdlin resistance
as well increase HDL-C density, but no significahinge wasn’'t observed on HSL levels, cholestaiglyceride.
As well between-group survey showed that LDL-C Is\reas significant decrease in experiential graaipampared
to control group. There is a few information abeuercise effects especially resistance exercisel® plasma
concentration in type 2 diabetes patients. Somesdarches reported in their research that HSldemereased,
which is uncounter with this research results (4,1(12,13,14). Tongjian et al., (2012) studied aliba effect of
20 weeks exercise training with the moderate iritgng0- 50% maximum heart rate) and exercise Whigh
intensity (50- 75% maximum heart rate) on HSL gerpression levels of adipose tissue in 30 obeseempnd
reported increase of HSL gene with high intensi®)( Also Watt et al., (2003) declared that HSLiaigt within 10
minutes exercise in human skeletal muscle increasedompared to rest time had more increase, aad EO
minutes cycling decreased (9). While Higa et &01@) didn’t observed any significant change on HSlels after
a period of swimming (17). As well Cho et al., (2Q0Xeported that after 12 weeks aerobic traininth viow
intensity (40- 50% V@ max) and with high intensity (70- 75% Y@ax) dint show a significant change in adult
women (16). This research results is concurrert Wisted et al., (2009), Cho et al., (2011) andaHgg al., (2012)
studies results (15,16,17). Unconcurrent resulbiove researches with this research may relatesne factors.
One of these factors is the kind of used exerc&eing which has different effects on metabolisteyns (15,16).
Because the research results showed that the eigresf HSL in oxidizer muscles is more than glytial muscle
(9,12,13). One of other effective factors on HSkels changes is subject’s age factor (17). In rd¢enonths old
was observed decrease on HSL levels that one dkiteease reason is increase in TG content whatgadging
(17). This research results shows that, perhape itmaining time, intensity and subjects is requiteenake clear
exercise effect on HSL in type 2 diabetes. As weflarding to researches, a clear mechanism of Hi@hges in
body after exercise training especially resistagxercise hasn't been yet expressed in peopletyi 2 diabetes
and more researches on this field are necessary.

One of other important findings of this investigatiis significant increase on HDL levels in tramigroup and
significant decrease on LDL levels in training gnaas compared to control group, while cholestendl &G levels
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didn’t significantly change in both experientialdaoontrol groups. This investigation results hawe lconcurrent
with some researches. Casella— Filho et al., (28hbed that short time exercise didn’t change UBlels in
people with metabolic syndrome (20). Regardingit@ived mechanisms to decrease LDL measure weasathat
one of important factor to increase lipolysis ignslating adrenoceptors which decreased in exetcs&@ring and
finally led to Lipolysis increase which led to ieerse nonesterified cholesterol measure of LDL gagiand
decrease these particles protein (21). This isstredses LDL particles diagonal and decreases@ugicentration.
Therefore, decrease LDL particles after exercia@itig can indicates the positive effect of exeraism cardio-
vascular system (22).

One of other important findings of this investigatiwas significant increase on HDL levels in expetial group.
The most common lipid disorders in diabetic invalvecrease TG and decrease HDL-C levels, recetnpeter is
the risk of cardi-vascular desease (23). Whileéase TG levels is along increase LDL levels Whgchriown as
atherogenic factor (23). Dyslipidemia is alonglpdat increase especially visceral fat, thereraliable evidences
that exercise with high intensity has positive gigant effect on plasma lipid levels (22). The @asches results
showed that plasma lipid levels in obese peoplé wietabolic syndrome has conflicting results (22827). It
seems that regular resistance training with appratély high intensity can significantly change ttatal
improvement of lipoprotein characteristics (26).eThesearches show that, HDL-C mechanism changes is
complicated after training. Enzymes like lipopratéipase and cholestery lester transfer proteinT@Ehas a key
role to change HDL-C levels (27). Lipoprotein lipasy hydrolysis triglyceride plasma is the most amant factor
to change HDL-C levels. HDL-C concentration inceeadter training may related to CETP activity levéR4).
CETP is responsible for carrying fat in HDL-C male@nd other lipoproteins. Change on CETP levelsa is
permissions for changes on HDL-C catabolism, andllff changes HDL-C levels too (24,27).

Howere in this research was tried to prevent tfecéfeness of some factors on research resultshiopsing
approximately same subjects, but one of this rebdanitations was few subjects and this issue exiprately may
related to non significant difference of betweeawgrs Differences. There is no doubt that contrpledormance of
these protocols may approximately answer some aritleig on HSL mechanism changes.

CONCLUSION

Regarding to the results of this investigation gigant increase on HDL levels, insulin, insulinsigance and
significant decrease on LDL levels and non changelwlesterol, triglyceride and HSL levels was obsd after 8
weeks resistance training. Therefore it can be, safdstance training can as an effective factar wsed to improve
type 2 diabetes complications in people with typhdbetes.
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