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Abstract

Diabetic cardiomyopathy (DCM) is a pathophysiological condition that occurs in
response to diabetes and leads to heart failure. The purpose of this study was to
determine the effect of resistance training on ICAM-1, VCAM-1, and RAGE gene
expression in the left ventricular in obese rats with type 2 diabetes. In this experimental
study, 14 male Wistar diabetic rats made diabetic by a high-fat diet and streptozotocin
were randomly divided into two control and resistant groups. The training protocol was
performed for 6 weeks in 5 sessions per week in the form of 3 sets with 5 repetitions in
each set. Rest intervals between sets and repetitions in each set were 90 and 30 seconds,
respectively. All rats were dissected 48 hours after the last training session. The
independent t-test was used to compare variables at a significance level of alpha less
than 5 percent. Resistance training did not lead to a significant change in the expression
of ICAM-1 (p = 0.237), VCAM-1 (p = 0.295) and RAGE (p = 0.561) compared to the
control group. However, it led to a significant decrease in glucose and insulin resistance
and a significant increase in serum insulin (p = 0.001). Based on the findings of the
present study, intermittent exercise in the absence of changes in the expression of
ICAM-1, VCAM-1, and RAGE in the left ventricular was associated with the
improvement of glycemic profile and insulin resistance in type 2 diabetic rats.

Keywords: Resistance training, Type 2 diabetes, Gene expression, Insulin resistance, Cell
adhesion molecule.
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Table 1. Distribution of resistance exercises based on body weight percentage in resistance training

protocol

Activity time (week)

Resistance as a percentage of body weight

OO, WN -

30
50
70
80
90
100

JA}}:)J oalazl 290 Lsuj‘“'f.‘ﬁ ngiﬂ—\’ J)b
Table 2. The pattern of primers used in the research

Genes Primer sequence Product Tm Gene Bank
size

RAGE For: AAAGCCCTCCTGTCAACATC
Rev: GTTGTCGTTTTCGCCACAG 159bp 60 NM_001191052.1

VCAM For: ATGTGCTGCTGTTGGCTGTG
Rev: CAGGGCTCAGCGTCAGTGTG 159bp 60 NM_001191052.1

ICAM For: TGGGCAAGAACCTCATCCTG
Rev: GCGGCTCAGTGTCTCATTCC 159bp 60 NM_001191052.1

RNA For: CTTTGATGACGTGGAGGAGGAC

Polymrasell Rev: GTTGGCCTGCGGTCGTTC 164bp 60 XM_008759265.1
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Table 3. Body weight (grams) in the conditions before exercise interventions in the studied groups

Groups Before intervention After intervention Sig
(correlated t-test)
Control 342 + 16 399+ 9 0.001
Resistance 343+ 8 426 £ 5 0.001
Sig(independent t-test) 0.852 0001

J S 05,5 & S taslis 65,5 55 RAGE 5 ICAM, VCAM .5 0Ly~ J i

Table 4. The relative expression of ICAM, VCAM and RAGE in the resistance group compared to the
control group

Variable Control group Resistance group Sig
relative expression ICAM 1 0.81+0.41 0.273
relative expression VCAM 1 0.82+0.44 0.295
relative expression RAGE 1 0.93+0.31 0.561

IS 5 eslas slaes 3 55 Sobs mnd sla ol -5l =0 Jp
Table 5. Levels of diabetes indicators in resistant and control groups

Variable Control group Resistance group Sig

Glucose(mg/dL) 303+ 14 197 £ 32 0.001

Insulin(ulU/ml) 6.03 +0.26 6.56 =+ 0.15 0.001

Insulin resistance(HOMA- 451+0.31 3.19+0.53 0.001

IR)
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