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Abstract

The aim of this study was to investigate the effect of two types of resistance exercises of
hggh vouune ())) and hgg innnsyyy(Il ) on a2b33 receptor, and markers of platelet
activation and function. Among the volunteers, 10 individuals familiar with resistance
training (6 women and 4 men; age, 2845 years; weight, 67.1+ 10.7 kg; height, 168+9 cm)
performed two resistance exercises of HV and HI including 5 exercises. In HV protocol,
subjects performed 4 sets of 10-12 repetitions at 70% of 1RM with 1 min rest between
sets and exercises and in HI protocol, subjects performed 4 sets of 3-5 repetitions at 90%
of 1RM with 3 min rest between sets and exercises. Blood samples were taken before,
immediately after exercise and after 30 min recovery for measuring PDW, PLT, MPV,
PAC1, CD41a, CD42b and CD62p. Data were analyzed using two-way repeated measures
of ANOVA. The results showed that significant increases in levels of blood lactate, PLT
and PDW following resistance exercise were higher in response to HI protocol than HV
proowo.. The ruuwsssoooarvvedddda sggnffinnit decraase nnC44 1a (02b33 rccepoa) and
CD42b, and a significant increase in PAC1 and CD62p (p<0.05). Changes in CD41a,
CD62p, and PAC1 were higher following HI than the HV protocol (p<0.05). Based on the
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fnrdnigs of prannit suudy, tt oouddbe conuuuled hitt a2b33 r.. ppoa, mrrkrrs of pttttttt
activation and function change in response to resistance exercise and that intensity of
resistance exercise is more effective than volume of exercise.

Key words: P-selectin, Exercise intensity, Exercise volume, Platelet activation,
Resistance Exercise

Extended Abstract

Background and Purpose

Imbalance in the hemostasis system is one of the major leading causes of
cardiovascular disease, which can lead to thrombosis. Platelets contribute to
hemostasis through adhesion, activation, and formation of platelet plug. The main
physiological functions of platelets are to preserve hemostasis, prevent blood loss,
and maintain vascular integration. Uncontrolled thrombosis or platelet
dysfunction leads to blood vessel obstruction and cardiovascular complications
1, 2).

Although resistance training is used by both athletes and healthy individuals to
improve the performance and health, no previous studies have investigated the
effects of resistance exercise type on thrombosis. Therefore, the purpose of the
present study was to determine and compare the effects of high volume (HV) and
high intensity (HI) resistance exercise on bbbrr r eeeptrr d dddd rrrrr £ £f pltt1ltt
activation and function. Examining and determining the differences between the
effects of these two types of resistance exercise could lead to optimal exercise
prescriptions and provide greater insight into the underlying cellular mechanisms
for responses of platelet activation to HI and HV.

Materials and Methods

Ten trained athletes voluntarily participated in the study. Participants were asked
to report to the laboratory to determine 1-RM for five exercises. In this session,
for each exercise, the initial weight was mutually agreed between the participant
and the researcher and was lifted 1 times using the correct technique. The weight
was increased progressively until an unsuccessful trial occurred. The largest
weight successfully lifted using the correct technique for each exercise was
considered as the 1-RM. Participants were asked to return to the laboratory in two
separate sessions (7-day washout) to perform the HI and HV workout. Participants
were advised to avoid any physical exercise at least 24 hours prior to the test. In
order to control the nutrition effects, they were provided with a standard low-fat
breakfast two hours prior to the exercise. All the sessions were performed at the
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same time of day (08:00-10:00). In the HV trial participants performed 4 sets of
10-12 repetitions at 70% of 1-RM for each exercise with one-minute rest between
sets and exercises. In the HI trial, participants performed 4 sets of 3-5 repetitions
at 90% of 1-RM for all 5 exercises with three-minute rest between sets and
exercise (3). All participants performed both exercise protocols in a crossover
manner. Eight milliliters of blood was collected after 20 min rest in a seated
position, immediately after exercise, and after 30 min recovery.

Data were analyzed by using SPSS software, version 22.0. Repeated measure
analysis of variance (2x3) was used to compare the changes in response to two
resistance exercise protocols. Since ANOVA indicated the presence of a
significant difference, Bnnfrrroii ’s sss t-hoc test was used to identify which mean
differences were statistically significant. The significance level was set at 0.05.

Findings

Both exercise trials produced a significant increase (P=0.001) in blood lactate
concentration with significant differences (P=0.001) being observed between the
two protocols. It was found a significant increase in blood pressure (BP) after both
resistance exercise protocols (P=0.001). Increases in BP following HI were
significantly higher than HV trial (P=0.001) and that BP decreased to a level lower
than baseline during recovery (post-exercise hypotension occurred).

A main significant effect of exercise (increases) were found for PLT (F2, 18=73.9,
P=0.001), MPV (F2, 18=106, P=0.001) and PDW (F2, 18=311, P=0.001), and, a
significant interaction (session x time) was detected for PLT (F2, 18=6.80,
P=0.006) and PDW (F1.2, 10.4=29.4, P=0.001).

Data analyses revealed a main significant reduction effect of resistance exercise
for CD41a (F2, 18=85.1, P=0.001) and CD42b (F2, 18=24.6, P=0.001), and
significant increases for CD62P (F2, 18=235, P=0.001), and PAC1 (F2, 18=59.7,
P=0.001).

Changes in PAC1 (F2, 18=3.87, P=0.040), CD62P (F1.14, 10.2=6.07, P=0.030)
and CD41a (F2, 18=10.1, P=0.001) were significantly different between HI and
HV protocols compared to difference being higher following HI. However,
changes in CD42b was not related to the type of resistance exercise (P>0.05).
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Table 1- Values of platelet indices, lactate and blood pressure Mean (xSD)

HV HI
Pre Post Recovery Pre Post Recovery
(LL) PLT 222+18 248425 22617 212421 27038 232413
(fL) PDW 14.4£1.1 18.6£1.3 15.8+1.6 14.6£2.2 22921 16.2£1.1
(fL) MPV 10.6£1.8 13.7£1.8 11.5¢1.7 10.8£1.5 16.8£1.8 13.5£1.5
(mmolL)LAC  2.50+0.53 7.44+1.95 3.14+0.90 2.3240.44 14.1£1.9 3.53+0.65
(mmHg) BP 1019 12710 1038 102+8 15715 99+6

PLT, platelet count; PDW, platelet distribution width; MPV, mean platelet volume;
LAC, lactate; BP, blood pressure

Conclusion

Significant increases in PLT and MPV have been attributed to the fresh release of
platelets from the spleen, bone marrow, and lungs, and exercise-induced
haemoconcentration (4), which depends on exercise intensity. It should be
mentioned thatthe intensities used in this study appear sufficient to induce platelet
release.

CD62P increased in both resistance exercise trials with higher increases after HI.
It has been proven that changes in CD62P are highly dependent on shear stress
(5). High shear stress induces changes in the expression of platelet membrane
glycoproteins such as PAC1, CD62P, GPIb/IX, and GPIIb/llla (CD41/CD61).
Platelets are activated by high shear stress directly and independently, and the
activation may be mediated by these glycoproteins (6). Increase in platelet activity
was specifically associated with an increased platelet expression of PAC1 after
exercise, suggesting that this change likely plays a major role in the exercise-
induced increase in platelet function.

Based on the findings of the present study, the following conclusions can be
drawn: (1) high intensity resistance exercise results in platelet activation and
platelet hyperactivity, and (2) platelet activation following high intensity
resistance exercise (HI) is more pronounced than high volume (HV) resistance
exercise.

Keywords: Resistance Exercise, Platelet Attiaatinn, 33333 Receptors, PACL,
CD62P, CD42b, CD41a

Article Message

3ssdd nn the styyy’s finii,,, rennnnees of plateltt attiaation ddd rikk of
thrombosis following resistance exercise with high intensity is higher than
resistance exercise with high volume. Therefore, for individuals with higher risk
of cardiovascular events during exercise, resistance exercise protocol of high
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volume is prescribed because it is safer than resistance exercise protocol of high
intensity.
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Table 1- values of platelet indices, lactate and blood pressure (Mean+SD)
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PLT, platelet count; PDW, platelet distribution width; MPV, mean platelet volume;
LAC, lactate; BP, blood pressure
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Figure 1- Values for CD41a following resistance exercise. * Indicates the significant

difference with before exercise, # indicates the significant difference with after exercise
and $ indicates the significant difference between the two protocols.
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Figure 2- Values for CD42b following resistance exercise. * Indicates the significant
difference with before exercise
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Figure 3- Values for CD62p following resistance exercise. * Indicates the significant

difference with before exercise, # indicates the significant difference with after
exercise and $ indicates the significant difference between the two protocols.
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exercise and $ indicates the significant difference between the two protocols.
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