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Exercise therapy against platelet levels in obesity

Terapia cwiczeniami wobec poziomu plytek krwi w ofyfosci

Bimo Alexander*2.¢DEFG) Andri Arif Kustiawan(®.C-.?), Hadiono(®:),
Cakra Yudha Wiratama®F

Department Of Sport Science, Universitas PGRI Yogyakarta, Indonesia

u}.‘il!‘ﬂ(‘l

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 aption for obesity.

Materials and methods. This research is a true experimental laboratory study with a post test only control group design.
Using 21 cbese 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 contrel 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 significant 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 significant difference (p = 0.816)
and MIT vs Control there was a significant difference (p = 0.017). Likewise HIIT vs MIT there is no significant 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.

Keywords

MIT, HIIT, platelets, obesity

Streszczenie

Cel tego badania polegal na okresleniu wptywu treningu o umiarkowanej intensywnosci (MIT) oraz treningu
interwatowego o wysokiej intensywnosci (HIIT) na liczhe plytek krwi stosowanych jako opcjaleczenia otytosei.
Materialy | metody. Badanie to jest prawdziwym eksperymentalnym badaniem laboratoryjnym z grupa kontrolna, w
ktérym testy przeprowadzono tylko po zakonczeniu eksperymentu. Badanie objeto 21 otylych samcow szczurow Wistar
podzielonych na trzy grupy: 7 w grupie HIIT, 7 w grupie MIT i 7 w grupie kontrelnej. Interwencja ¢wiczeniowa skladala
sie z treningu HIIT (90-100% bazowej zdolnosci), treningu MIT (60-80% bazowe] zdolnosci) oraz grupy kontrolnej bez
treningu przez szesc tygodni. Do cwiczen uzywano specjalistycznego biezni dla myszy. Pomiar plytek krwi
przeprowadzono za pomocy testu ELISA. Testy hematologiczne stuzyty do okreslania liczby plytek krwi. Analize danych
przeprowadzono za pomoca testu Anova.

Wyniki. Stwierdzono istotng roznice w liczbie plytek krwi miedzy grupami kontrolnymi, MIT i HIIT (p = 0.015).
Srednia liczba plytek krwi w grupach MIT i HIIT byla wy#sza niz w grupie kontrolnej. Miedzy grupa HIIT a kontrolng
nie stwierdzono istotnej réznicy (p = 0.816), ale miedzy MIT a grupa kontrolng byla istotna roznica (p = 0.017).
Podobnie nie bylo istotnej roznicy miedzy HIIT a MIT (p = 0.058).

Whioski. Cwiczenia z HIIT i MIT przez 6 tygodni mogg by¢ uzywane jako alternatywa w walce z otyloca, poniewaz moga

one redukowac wage i wiazg sie ze wzrostem liczby plytek krwi.

Stowa kluczowe
MIT, HIIT, ptytki krwi, otylosc
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Introduction

Increasing physical adB¥ity is a comerstone in the treatment
of obesity. Recently, high-intensity interval tramning (HIIT)
and Moderate Intensity Traming (MIT) have emerged as po-
pular exercise opl'ionaor managing obesity. Obesity is cha-
racterized by excess body fat or weight The [EJevalence 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 reated and prevented with exer-
cise. Risk factors for people with metabolic syndrome can be
reduced by increasing physical fitmess [5]. Exercise can incre-
ase antioxidant capacily, regulate fat and glucose metabolisin,
improve nsulin function, and enhance blood pressure control
in obesity [6]. Exercises modeled after HIIT can also increase
msulin sensitivity, enhance the induction of anti-inflammatory
Edolecules, 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 18-80% immediately after treadmill exercise, The
number of additional plaelets from a momentary exercise is
nfluenced by the severity of the exercise. Other studies have
demonstrated that an increase in catecholamine levels, an in-
crease m adenosine diphosphate (ADP), and an increase in
thromboxane A2 after physical exercise can affect platelet ac-
tivation. Further research proves that moderate-intensity 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 teatment 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 hunidity, and a 12-
ur light-dark cycle. There were three Wistar groups, The
control group Wistar (n = 13) was not given anaedenmry ac-
tivity. The HUT 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-

Table 1. Platelet examination results

fizjoterapia poiska  n——

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 90-1001% 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 ot 50-60% 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 tour
times a week, spanning a total of six weeks, Both MIT and
HIIT workouts used a treadmull 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
enzyme-linked 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

Blodtest 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 exerase groups, with platelet levels in the MIT and HIIT
groups surpassing those of the cantral 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 sigmficant variance was found be-
tween the control group and the HIIT group (p = 0.816 = 0.053),
though HIIT still had greater platelet levels than the control. Si-
milarly, no significant difference m platelet counts existed be-
tween the MIT and HIT groups (P = 0.058 = 0.03). Hemalology
test results ndicated that the MIT group had higher platelet co-
unts than both the HIIT and control groups.

Group

Platelet count

Control (M £ SD)

MIT (M £5SD)

HIT (M £ 5D)

Control vs MIT vs HIIT R57.43 +64.21 1002.14 + 125.58 R886.00 +55.56 0.015
Centrol vs MIT P=0.015
Control vs HIIT P=0..815
MIT vs HITT P=0.058
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Discussion

This study demonstiated that exercise groups possess clevated
platelet levels compared to sedentary groups. Research con-
ducted by E1 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 induce high platelet levels
(thrombocytosis), such as allergies. asphyxia. bleeding. fractu-
res, and trauma. On the other hand, conditions like acute in-
acute leukemia, splenomegaly, typhoid, and
tuberculosis can result in diminished platelet levels (thrombo-
cylopenia) [13]. At its core, moderate or acrobic excreise in-

can

fections,

volves continuous, rhythmic activities employing large muscle
groups. Examples include leisurely cycling, running, swim-
ming, acrobics, 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 20-60 minutes cach [14]. The study outco-
mes suggest that both HIIT and MIT can boost platelet counts.
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