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Extended abstract

like Taurine a potent amino acid show promising effects on diabetic kers. Consequently, this study investigates the impact of an 8-

week combined training program and taurine supplementation on the)gene expression of CCL2 and HIF-1Q in the kidney tissue of

diabetic male rats, aiming to identify a synergistic appr controlling the progression of renal damage in diabetes.

o
Materials and Methods: This experimental y W ducted on 50 healthy male Wistar rats, which were randomly assigned to
5 groups of 10 animals each: healthy control (HC), ic control (DC), diabetic+taurine supplementation (DS), diabetic+training (DT),

and diabetic+ training +taurine supplementation (DTS). The animals were maintained under standard laboratory conditions. Following

a one-week acclimatization period, es Was induced via intraperitoneal injection of Streptozotocin at a dose of 55 mg/kg. Rats with

blood glucose levels of 300 m

treadmill. Training intgnsi rogressively increased. Resistance training was initially performed without external load and
subsequently with afloa ivalent to 3% of body weight. Aerobic training began at a lower speed and duration and progressed to 20
m/min for 40 midutes. The stipplementation groups received taurine at a dose of 20 mg/kg via intraperitoneal injection, 5 days per week,
one rcise session. At the end of the 8-week intervention, the rats were sacrificed 48 hours after the final exercise

Sessio d follewi§ a 12-hour fasting period. Blood glucose, insulin levels, and kidney tissue samples were collected for subsequent

analyses red at —80°C. Gene expression was performed using real-time PCR. Gene expression analysis via RT-gPCR begins
with the isolation of high-quality total RNA from biological samples, followed by its conversion into complementary DNA (cDNA) through
the reverse transcription process. The resulting cDNA then serves as a template for real-time PCR amplification, where specific primers
and fluorescent dyes (e.g., SYBR Green) are used to monitor the target gene’s accumulation in real-time. To ensure accuracy, the data

is normalized against internal reference genes (Housekeeping genes), and the final relative quantification of gene expression is typically

determined using the 2-28¢t mathematical method to compare the experimental groups with the control. Data were analyzed using
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SPSS27 software version 27. Between-group comparisons were performed using one-way analysis of variance (ANOVA), with the level

of statistical significance set at p<0.05.

Findings: The results of the one-way ANOVA for CCL2 gene expression in kidney tissue indicated a significant difference
among the groups [F(4,45)=15.025, p=0.001, N2=0.572]. Subsequently, the results of the Bonferroni post hoc test (Fiqure
1) showed that CCL2 gene expression in kidney tissue was significantly higher in the DC group compared with the HC group
(p=0.001). However, this variable was significantly lower in the DT group (p=0.03), the DTS group (p=0.001) the DS
group (p=0.001) compared with the DC group. Moreover, no significant difference was observed in kidne 2)gene

expression between the DT group and the DTS group (p=0.19).

The results of the one-way ANOVA for HIF1a gene expression in kidney tissue also revealed a sigpificanfdifference among

the groups [F(4,45)=4.133, p=0.006, N2=0.269]. Due to the lack of homogeneity of varian& es—Howell post hoc

test was used and the results of this method (Fiqure 1) indicated that HIF 1a gene expressii y tissue was significantly

lower in the DC group compared with the HC group (p=0.01). However, this vari 1 netxdiffer significantly in the DT

’&o In contrast, kidney HIF1a

group (p=0.78), the TS group (p=0.99), or the DS group (p=0.57) compared e
' p (p=0.005) compared with the healthy

gene expression was significantly lower in the DT group (p=0.003) and the

control group. &
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Conclusion: Combined training and taurine supplementation appear to attenuate diabetes-induced renal inflammation, as
evidenced by the reduction in CCL2 gene expression in kidney tissue. Since CCL2 is a key chemokine involved in monocyte
recruitment and the amplification of inflammatory responses, its downregulation suggests that both interventions may exert
a protective effect against the progression of diabetic kidney injury. This finding indicates that exercise training and taurine

supplementation, when administered separately, may help modulate the inflammatory milieu associated with diabetes.
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However, the combination of taurine supplementation with exercise training did not result in a further reduction in CCL2

|

expression beyond that achieved by exercise alone. This suggests that the anti-inflammatory effects of combined training
may already be substantial, such that the addition of taurine does not confer a meaningful synergistic or additive benefit with
respect to this specific inflammatory marker. Furthermore, these interventions did not produce significant improvements in
hypoxia-related pathways, as reflected by the lack of a significant modulatory effect on HIF 1a expression. Therefore, although
combined training and taurine supplementation may be beneficial in reducing inflammation-related renal alterations in
diabetic conditions, their impact on hypoxia-associated molecular mechanisms appears limited under the conditions of the

present study.
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' Diabetes

2 Type 1 diabetes

® Type 2 diabetes

* Diabetic kidney disease
® Diabetic nephropathy

® Reactive oxygen species

" Extracellular matrix

® Chemotactic chemokine motif ligand 2
® Macrophage chemokine-1

"% Hypoxia-inducible factors

" Hypoxia-Inducible Factor 1alpha

"2 Hypoxia-Inducible Factor 2alpha

3 Glomerular filtration rate
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2 Advanced glycation end products

3Cc‘ent training

* C-C chemokine receptor type 5

® Chemotactic chemokine motif ligand 5
® C-C chemokine receptor type 2

7 Atherosclerosis

® Taurine

® Cardiomyopathy
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The effect of eight weeks of combined training and taurine supplementation on the expression of
CCL2 and HIF1a genes in the kidney tissue of male Wistar rats with type 2 diabetes

Belal Mahdavi', Roghayeh Afroundeh?, Ameneh Pourrahim®, Abolfazl Bayrami*
Abstract

Introduction and Objective: Diabetic nephropathy (DN) is a common complication of type 2 diabetes, and physical activity

along with proper nutrition may help control its associated inflammation. The present study aimed to investigate the effects

of eight weeks of combined training and taurine supplementation on the gene expression of CCL2 and HIF1Q in the kidney
tissue of diabetic male rats. Materials and Methods: In this experimental study,50 eight-week-old male Wistar rats were
randomly assigned into five equal groups: healthy control, diabetic control, diabetic supplement, diabetic training, and diabetic
training+supplement. Diabetes was induced by intraperitoneal injection of streptozotocin. The combined training program
(resistance and endurance) was performed for eight weeks, five sessions per week. Resistance training started with three
sets of four repetitions and progressed to three sets of five repetitions using weights equivalent to 3% of body weight.
Endurance training began at 15 m/min for 15 minutes and increased to 20m/min for 40minutes. Taurine supplementation
was administered intraperitoneally at a dose of 20 mg/kg after exercise sessions. 48hours after the final session, kidney

tissues were collected and gene expression was analyzed using Real-Time PCR. Data were analyzed using ANOVA at a

significance level of p<0.05. Results: CCL2 gene expression was significantly reduced in the diabetic training+supplement

group (p=0.001) and the diabetic training group (p=0.03) compared with the diabetic control group. However, no significant

difference was observed between the diabetic training and diabetic training+supplement groups (p=0.19). In addition, HIF10l
gene expression showed no significant changes in the diabetic training+supplement group (p=0.99) or the diabetic training
group (p=0.78) compared with the diabetic control group. Conclusion: Combined training and taurine supplementation may
reduce diabetes-related renal inflammation through decreasing CCL2 expression; however, adding taurine to exercise did
not produce additional effects on CCL2 expression. Moreover, these interventions did not show significant effects on hypoxia-
related pathways.

Keywords: Diabetes, Combined training, Taurine supplementation, Inflammation.
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