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Abstract

Background and Obijective: Diabetes is a common metabolic disease
that leads to impaired hepatic glycogen synthesis. The present study
investigates the effect of eight weeks of intense intermittent exercise
(HIT) and caffeine consumption on glycogen synthase (GYS2)
expression and liver glycogen levels in diabetic rats.

Materials and Methods: In an experimental clinical-intervention
study, 50 streptozotocin-induced diabetic rats were divided into 5 equal
groups of control (C), diabetic (D), supplemental diabetic (D + CAF),
diabetic with exercise (D + T), supplement and exercise (D + CAF +
T). The training program consisted of eight weeks, 5 sessions per week
(6 to 12 2-minute sessions with an intensity of 85-90% of the maximum
speed) and 70 mg/kg of caffeine were injected five days a week. After
anesthesia, liver tissue was extracted and the expression levels of
(GYS2) and liver glycogen were assessed. Data analysis was performed
by independent t-test and two-way ANOVA at a significant level of
(P<0.05).

Results: Induction of diabetes significantly reduced hepatic glycogen
and GYS2 expression (P<0.001). Also, caffeine consumption (P<0.01)
and HIIT (P=0.024) both significantly increased GYS2, which had a
greater effect of caffeine with a 44% effect size. Also, HIIT (P=0.529)
and caffeine (P=0.761) neither alone, nor in combination (P=0.12)
caused a significant increase in hepatic glycogen.

Conclusion: According to results, it is possible to suggest HIIT and
caffeine consumption as an effective intervention to improve (GYS2)
expression. However, a clear statement requires further research in this
area.

Keywords: High intensity interval training (HIIT), Caffeine, Diabetes,
Glycogen, Glycogen synthase
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C group D group D+T group D+CA group D+T+CA group
The Initial weight (g) 299/12+15/88 308/85 +27/61 301/85+27/15 292/00+64/30 299/14+62/21
The Second weight (g) 329/25 +24/04 296/14+18/49 312/85+39/03 279/42+ 83/59 312/28+19/66
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)
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No. of running Running Speed

Treadmill grade

Speed of return to active

Week intervals (2 min) (m.min) (%) initial state (m.min)
1 6 max speed %85-90 0 10
2 7 max speed %85-90 0 10
3 8 max speed %85-90 0 10
4 9 max speed %85-90 0 10
5 10 max speed %85-90 0 10
6 11 max speed %85-90 0 10
7 12 max speed %85-90 0 10
8 12 max speed %85-90 0 10

Values are expressed as mean + SD (p<0.05)

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