JAHSSP

http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/ 10.22049/JAHSSP.2022.27662.1445

Journal of Applied Health Studies in Sport Physiology

Spring/Summer 2022
Volume 9, Number 1
83-99

Original Article

Open Access

The Effect of Eight-Week High Intensity Interval Training (HI1T) and Caffeine
Intake On The p38a and hsp70 Protein expression in liver in Diabetic rats

induced streptozotocin

Maria Rahmani !, Abbas Sadeghi 2, Hassan Pourrezi 3, Seyed Hamed Ghiami Taklimi**

Receive 2022 February 13; Accepted 2022 May 05

Abstract

Aim: Proteins such as p38a and HSP70 are considered as potential factors for type 2 diabetes
disorders treatment. The aim of this study was to evaluate eight weeks of High-intensity
Interval Training and caffeine consumption on p38a and HSP70 protein expression in the liver
of diabetic rats. Method: 50 male Wistar rats with an age range of 2-3 months were randomly
divided into 5 groups of 10 rats in each group: Healthy control (C), Diabetic control (D),
Diabetic with Training (D+T), Diabetic with Caffeine treatment (D+CA), and Diabetic with
Training and Caffeine treatment (D+ T + CA). The training program consisted of 8 sessions
and 5 sessions per week (6 to 12 2-minute sessions with an intensity of 85-90% of maximum
speed) and 70 mg / kg of Caffeine soluble with saline was injected every day for five days.
Western blotting was used to evaluate p38a and HSP70 proteins. Data were analyzed using
two-way analysis of variance and if a statistically significant difference was observed, Turkey
test was used to determine the location of intergroup differenceS. Results: HSP70 protein
levels were significantly different in healthy and diabetic mice. High-intensity Interval
Training and caffeine consumption significantly increased HSP70 protein compared to the
supplement + diabetic group (P=0.001). exercise + supplement group had a greater effect on
increasing p38a than other diabetic groups, but this difference was not significant
(P=0.96).Conclusion: High-intensity interval training and caffeine can play an effective role
in counteracting damage of diabetes by increasing the expression of HSP70 in the liver.
However, high-intensity Interval Training and caffeine consumption have no effect on p38a
expression in the liver of diabetic rats.
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Effect of Eight Weeks Different Concurrent Training Protocols on... 84

Extended abstract

Background

Type 2 diabetes is a chronic endocrine disease that is associated with hyperglycemia and is often caused by a lack of
insulin secretion. Current treatments for type 2 diabetes are limited to treating symptoms and are unable to restore
insulin sensitivity in insulin-sensitive tissues that have become resistant. Proteins such as p38a and HSP70 are potential
targets for the treatment of type 2 diabetes. Considering the possible effects of physiological adaptations in response to
intense intermittent exercise and the possible role of caffeine as well as the positive role of these interventions in
modulating the autophagic process and improving the anti-apoptotic process. p38a was not studied in liver tissue in type
2 diabetes. This study was performed to investigate the effect of eight weeks of High-intensity Interval Training and
caffeine consumption on the expression of p38a and HSP70 proteins in type 2 diabetic mice.

Methods

In this experimental study, 50 male rats aged about three months and weighing 225 to 300 g were randomly assigned to
five groups equal to 10 as follows: 1- Healthy control group 2- Diabetic control group 3- Diabetic group + Supplement
4- Diabetic group + Exercise and 5- Diabetic group + Exercise + Supplement. One week after the diabetic procedure,
blood glucose samples were collected from the animal's venous vein and blood glucose concentrations above 250 mg /
dL were studied as type 2 diabetic rats. The method of treatment with caffeine was that caffeine powder was hydrated
caffeine and intraperitoneal injection (IP) 5 days 5 weeks before the training protocol according to the body weight of
the animals. Exhaustion test was performed to calculate the maximum velocity of mice before the protocol was
performed. Samples were anesthetized, killed and operated according to a predetermined schedule. Total protein
concentrations were also measured by Bradford Sigma method. After using the blocking buffer to cover the empty areas
of the membrane protein from the rabbit primary antibody anti-p38a and anti-HSP70 made by Santa Cruz bitcoin
company with code (C-20): sc-535 and (C92F3A-5): sc-66048, respectively. Using glucose content was measured by
enzymatic calorimetry with technology. Considering the natural distribution of data to investigate the effect of
independent variables on dependent variables of one-way parametric statistical test for glucose index and two-way
analysis of variance to examine p38a, HSP70 indices and if there is a statistically significant difference from Turkey
test to determine location Intergroup differences were used. All statistical calculations were performed using SPSS
software version 24 and graphs were plotted using graph pad software version 8 at the significance level of p <0.05.

Results:

The results show that fasting glucose levels in the three groups of diabetic + supplement, diabetic + exercise and
diabetic group + exercise + supplement compared to the diabetic control group are low (0.001 (p = but between the
diabetic + supplement + diabetic + group). There was no significant difference between supplement + exercise (p =
0.99). Also, the group consuming the supplement alone showed a greater decrease in impaired glucose compared to the
supplement + exercise group. Bilateral analysis of variance test was used to make a decision to examine the differences
between groups. HSP70 protein levels were significantly different in healthy and diabetic mice.The results showed that
eight weeks of intermittent exercise (p = 0.001, f = 23.6 and effect size 0.425) had a significant effect on HSP70 levels
in diabetic male mice but eight weeks of caffeine consumption (518 P = 0.04, f = 0.428 and effect size 0.428) had no
significant effect on HSP70 levels of diabetic male mice; also eight weeks of intermittent exercise and caffeine
consumption (p = 0.02, f = 5.86 and effect size 0.18) had a significant effect on increasing the rate. HSP70 is present in
male diabetic rats and the results also showed eight weeks of intermittent exercise (p = 0.418, f = 0.669 and size 0.016),
eight weeks of caffeine consumption (p = 0.22, f = 0.154 and effect size 0.036) and eight weeks of intermittent exercise
with caffeine consumption (p = 0.96, f = 1.115 and effect size 0.001) had a significant effect on The p38a protein is not
present in diabetic male mice.

Table 1. Comparison of changes in primary and secondary weight and blood glucose levels of laboratory rats in
research groups
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C group D group D+T group D+CAgroup | D+T+CAgroup
THE INITIAL | 299/12+15/88 | 308/85+27/61 | 301/85+27/15 | 292/00+64/30 299/14+62/21
WEIGHT (G)
THE SECOND | 329/25 +24/04 | 296/14+18/49 | 312/85+39/03 | 279/42+83/59 | 312/28+19/66
WEIGHT (G)
GLUCOSE(MG/DL) 80.6+5.23 373.9+89.78 141.8+50.18 235.80+48.95 150.6£29.45

Values are expressed as mean = SD

Control(C), Diabetic (D), Diabetic + Caffeine (D+CA), Diabetic + Training (D+T) and Diabetic + Training + Caffeine
(D+T+CA)

Table 3. Results of two-way analysis of variance for HSP70 and p38a

Variable Factor F P gy )
0/001 *

EXERCISE 23/688 0/425
0/208 *

HSP70 CAFFEINE 0/427 0/013

EXERCISECAFFEINE | 13/68 @ /0017 q/300
EXERCISE 0/669 = 0/418 | 0/016

P3sd CAFFEINE usa | 9221 oioze

EXERCISE +CAFFEINE 111 0/9% | o001

Conclusion

However, the results of the study suggest that induction of diabetes increases the expression of HSP70 and p38a
proteins. High-intensity Interval Training intensifies HSP70 expression and modulates p38a, respectively, but the
combined combination of caffeine with High-intensity Interval Training increases HSP70 and p38a as much as
possible. If caffeine consumption seems to eliminate the beneficial and positive effects of intense intermittent exercise.

Article message

If caffeine consumption seems to eliminate the beneficial and positive effects of intense intermittent exercise, then
caffeine does not seem to be a good intervention to balance the two main pathways of cell death due to diabetes in the
liver tissue of mice. Further studies are needed to reach a definitive conclusion in this case, especially in determining
the effect of caffeine consumption alone and in combination with High-intensity Interval Training on apoptotic and
autophagic indices in healthy and diabetic specimens in human tissues.
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