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Exercise therapy against platelet levels in obesity

Abstract

The purpose of this study was to determine the effect of Moderate Intensity Training (MIT) and High Intensity Interval 

Training (HIIT) on the number of platelets used as a treatment option for obesity.

Materials and methods. This research is a true experimental laboratory study with a post test only control group design. 

Using 21 obese male Wistar rats with a distribution of 7 Wistar HIIT groups, 7 Wistar MIT, and 7 control Wistar groups. 

The exercise intervention consisted of HIIT intensity (90‑100% of baseline ability), MIT intensity (60‑80% of baseline 

ability), and control without training for six weeks. A special mouse treadmill is used for exercise. Platelet measurement 

by enzyme‑linked immunosorbent assay (ELISA). Hematology tests are used to determine platelets. Data analysis used the 

Anova test.

Results. There was a signicicant difference in platelets between the control, MIT and HIIT groups (p = 0.015). The mean value 

of platelets in MIT and HIIT was higher than the control group. HIIT vs Control there was no signicicant difference (p = 0.816) 

and MIT vs Control there was a signicicant difference (p = 0.017). Likewise HIIT vs MIT there is no signicicant difference 

(P = 0.058).

Conclusion. Exercise with HIIT and MIT for 6 weeks can be used as an alternative to overcome obesity because it can 

reduce weight in obesity and is accompanied by an increase in platelets.
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Streszczenie

Cel tego badania polegał na określeniu wpływu treningu o umiarkowanej intensywności (MIT) oraz treningu 

interwałowego o wysokiej intensywności (HIIT) na liczbę płytek krwi stosowanych jako opcja leczenia otyłości.

Materiały i metody. Badanie to jest prawdziwym eksperymentalnym badaniem laboratoryjnym z grupą kontrolną, w 

którym testy przeprowadzono tylko po zakończeniu eksperymentu. Badanie objęło 21 otyłych samców szczurów Wistar, 

podzielonych na trzy grupy: 7 w grupie HIIT, 7 w grupie MIT i 7 w grupie kontrolnej. Interwencja ćwiczeniowa składała 

się z treningu HIIT (90‑100% bazowej zdolności), treningu MIT (60‑80% bazowej zdolności) oraz grupy kontrolnej bez 

treningu przez sześć tygodni. Do ćwiczeń używano specjalistycznego bieżni dla myszy. Pomiar płytek krwi 

przeprowadzono za pomocą testu ELISA. Testy hematologiczne służyły do określania liczby płytek krwi. Analizę danych 

przeprowadzono za pomocą testu Anova.

Wyniki. Stwierdzono istotną różnicę w liczbie płytek krwi między grupami kontrolnymi, MIT i HIIT (p = 0.015). 

S>rednia liczba płytek krwi w grupach MIT i HIIT była wyższa niż w grupie kontrolnej. Między grupą HIIT a kontrolną 

nie stwierdzono istotnej różnicy (p = 0.816), ale między MIT a grupą kontrolną była istotna różnica (p = 0.017). 

Podobnie nie było istotnej różnicy między HIIT a MIT (p = 0.058).

Wnioski. C>wiczenia z HIIT i MIT przez 6 tygodni mogą być używane jako alternatywa w walce z otyłością, ponieważ mogą 

one redukować wagę i wiążą się ze wzrostem liczby płytek krwi.
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Introduction
Increasing physical activity is a cornerstone in the treatment 
of obesity. Recently, high­intensity interval training (HIIT) 
and Moderate Intensity Training (MIT) have emerged as po‐
pular exercise options for managing obesity. Obesity is cha‐
racterized by excess body fat or weight. The prevalence of 
obesity has increased significantly worldwide [1]. Obesity is 
associated with chronic inflammation, which contributes to 
atherosclerosis and metabolic syndrome (MS) [2, 3, 4].
Metabolic syndrome can be treated and prevented with exer‐
cise. Risk factors for people with metabolic syndrome can be 
reduced by increasing physical fitness [5]. Exercise can incre‐
ase antioxidant capacity, regulate fat and glucose metabolism, 
improve insulin function, and enhance blood pressure control 
in obesity [6]. Exercises modeled after HIIT can also increase 
insulin sensitivity, enhance the induction of anti­inflammatory 
molecules, and improve lipid profiles [7, 8]. An increase in 
platelet count and activation occurs as part of chronic inflam‐
mation in obesity [9, 10].
The results of several studies have identified an increase in 
platelets of 18­80% immediately after treadmill exercise. The 
number of additional platelets from a momentary exercise is 
influenced by the severity of the exercise. Other studies have 
demonstrated that an increase in catecholamine levels, an in‐
crease in adenosine diphosphate (ADP), and an increase in 
thromboxane A2 after physical exercise can affect platelet ac‐
tivation. Further research proves that moderate­intensity aero‐
bic exercises can increase platelet counts in young women at 
Prima University of Indonesia [11].
Based on these challenges, this study was conducted to deter‐
mine molecular indicators to be used as information and re‐
commendations for rehabilitation therapy in the treatment of 
obesity.

Materials and methods
The study involved 21 male Rattus norvegicus, from a fat li‐
neage, aged 2 to 3 months and weighing more than 160 
grams. Wistars were kept in separate cages with a temperature 
of 22 degrees Celsius, 50 to 55 percent humidity, and a 12­
hour light­dark cycle. There were three Wistar groups. The 
control group Wistar (n = 13) was not given any sedentary ac‐
tivity. The HIIT group (n = 13) followed the High Intensity 
Interval Training (HIIT) model, while the MIT group (n = 13) 
undertook moderate intensity training. Ethical clearance was 
obtained from the animal care and use committee of the Uni‐

versity of Brawijaya in Indonesia, which approved all research 
procedures.

Exercise protocol
The exercise program utilized the MIT and HIIT methods. 
HIIT was executed at an intensity of 90­100% of the total ma‐
ximum speed/baseline with 1:1 intervals (2 minutes on: 2 mi‐
nutes off) for 15 minutes per workout session. In contrast, MIT 
was carried out at an intensity of 50­60% of the total maximum 
speed/baseline, lasting 30 minutes for each exercise session. 
Training load was increased by adjusting the treadmill speed 
by 1 m/min every week. These exercises were carried out four 
times a week, spanning a total of six weeks. Both MIT and 
HIIT workouts used a treadmill for whole blood measurements 
in Wistars.
Platelet biomarkers were obtained from blood serum. Blood 
sampling followed the guidelines of the Brawijaya University 
Biosciences Laboratory. Blood serum was analyzed using the 
enzyme­linked immunosorbent assay (ELISA) test, with plate‐
let levels determined through a comprehensive blood hemato‐
logy examination.

Statistical analysis
Initial data processing employed descriptive statistics to descri‐
be the average outcomes for each variable. The Shapiro Wilks 
test was applied to verify the data's normality, and the Levene's 
test assessed data homogeneity. Additionally, differences in 
platelet levels among the Control, MIT, and HIIT groups were 
analyzed using SPSS 24 and the ANOVA test.

Result
Blood test results revealed significant differences in platelet le‐
vels between the control, MIT, and HIIT groups (p = 0.015). The 
sedentary group exhibited a lower average platelet level compared 
to the exercise groups, with platelet levels in the MIT and HIIT 
groups surpassing those of the control group. A marked difference 
was observed between the control group and the MIT group in 
platelet levels, with MIT having higher platelet counts than the 
control (P = 0.015 < 0.05). No significant variance was found be‐
tween the control group and the HIIT group (p = 0.816 > 0.05), 
though HIIT still had greater platelet levels than the control. Si‐
milarly, no significant difference in platelet counts existed be‐
tween the MIT and HIIT groups (P = 0.058 > 0.05). Hematology 
test results indicated that the MIT group had higher platelet co‐
unts than both the HIIT and control groups.

Table 1. Platelet examination results

Control (M ± SD) MIT  (M ± SD) HIIT (M ± SD)

Control vs MIT vs HIIT 857.43 ± 64.21 1002.14 ± 125.58 886.00 ± 55.56 0.015

Platelet count P­value
Group

Control vs MIT

Control vs HIIT

MIT vs HIIT

P = 0.015

P = 0.815

P = 0.058
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Discussion
This study demonstrated that exercise groups possess elevated 
platelet levels compared to sedentary groups. Research con‐
ducted by El Sayed et al. confirmed that physical activity does 
influence an increase in blood platelet counts [12]. Existing 
theories posit that a rise in platelet counts is affected by indi‐
vidual health factors and the altitude of one's residence. Certa‐
in health conditions can induce high platelet levels 
(thrombocytosis), such as allergies, asphyxia, bleeding, fractu‐
res, and trauma. On the other hand, conditions like acute in‐
fections, acute leukemia, splenomegaly, typhoid, and 
tuberculosis can result in diminished platelet levels (thrombo‐
cytopenia) [13]. At its core, moderate or aerobic exercise in‐
volves continuous, rhythmic activities employing large muscle 
groups. Examples include leisurely cycling, running, swim‐
ming, aerobics, and dancing. The health benefits of such exer‐
cises, when adhering to Frequency, Intensity, Time, Type 
(FITT) principles, are manifold. Ideally, moderate or aerobic 
activities should last at least 150 minutes per week at 50–70% 
of one's maximal heart rate or occur 3 times per week with 
sessions spanning 20­60 minutes each [14]. The study outco‐
mes suggest that both HIIT and MIT can boost platelet counts. 

The HIIT (High Intensity Interval Training) method encompas‐
ses short­duration, high­intensity cardio exercises that signifi‐
cantly aid fat burning and weight loss processes.

Conclusion
Engaging in HIIT and MIT routines over extended periods, 
especially with 4 sessions per week, can lead to weight reduc‐
tion and a subsequent increase in platelet levels. Both MIT and 
HIIT groups showcased higher platelet counts compared to the 
control group. Moreover, a distinction was evident between the 
platelet enhancement in MIT and HIIT. Hence, training with 
MIT and HIIT can potentially serve as an alternative therapeu‐
tic strategy for obesity, facilitating weight loss and overall he‐
alth improvement.
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