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growth, to increase bone formation and also to prevent osteoporosis. The purpose of
this research was to compare two methods of plyometric and HIIT during four
weeks of zinc supplementation on two growth factors, growth hormone and serum-
like growth factor-1, in teenage volleyball players at the age of skeletal growth
spurt

Methods: For this purpose, 57 active and healthy teenage volleyball players (age:
13+0.94 years, height: 1.77+£0.08 m, weight: 59.10+£28.04 kg, and BMI: 18.2+76.13
kg/m2) were randomly selected as participants in six groups including: 1-
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23 July 2023 The training plan was three sessions a week. Supplementation groups also received

15 mg zinc gluconate tablets daily.
Results: The between-group results showed a significant increase in the amounts of
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Introduction

Regular and long-term exercises such as volleyball can
be used as an effective method to develop skeletal
growth, to increase bone formation and also to prevent
osteoporosis. In the execution of some skills, especially
at heights higher than the net, it is necessary to perform
plyometric and high intense intermittent exercises.
Therefore, the aim of this research was to investigate the
comparison of two methods of plyometric and HIT
during four weeks of zinc supplementation on two
growth factors, growth hormone and serum-like growth
factor of teenage volleyball players at the age of skeletal
growth spurt.

Methods

For this purpose, 57 active and healthy teenage volleyball
players (age: 13+0.94 years, height: 1.77+0.08 m, weight:
59.10428.04 kg, and BMI: 18.2+76.13 kg/m2) as participants
were selected purposefully and available, and then randomly
selected into six groups including: 1- plyometric exercise and
zinc supplement (10 people) ), 2- plyometric exercise and
placebo (8 people), 3- volleyball training and zinc supplement
(9 people), 4- volleyball training control group and placebo
(11 people), 5- HIT exercise group and zinc supplement
consumption (10 people) and 6- HIIT exercise group and
placebo (9 people) were divided. The training program of the
training groups was three sessions a week. The supplement
groups also received 15 mg gluconate tablets produced by
Nature made in England, and the placebo groups received
tablets containing starch and fructose for daily consumption.
The protocol of plyometric exercises included: 10 movements
(6 movements for the lower body and 4 movements for the
upper body), the HIIT exercises also included: three sets of the
RAST protocol, including two sprints at a distance of 35
meters for 6 repetitions with a 10-second rest interval between
each repetition. In order to prepare the serum and examine the
research variables in two stages, in the baseline state (before
the intervention) and 48 hours after the last four-week training
session and the training and supplementation interventions, 5
cc of blood was taken from the antecubital vein of the subjects'
right hand in the fasting state. To measure serum IGF-1, one-
step sandwich method of chemiluminescence immunoassay
(CLIA Chemiluminecense immunoassay) and IDN kit made in
Germany were used, and to measure serum GH,
immunoradiometric method (hGH-IRMA CT) and IDN kit
made in Germany and using ELISA method in Dynex machine
were used. In order to assesment the changes between groups,
analysis of variance with repeated measurements was used,
and in case of significance, Bonferroni's follow-up test was
used at a significance level of 0=0.05.

Results

The between-group results showed a significant increase
in the amounts of GH and IGF-1after four weeks in the
experimental groups of the study (P<0.001). The results

between the control group and other groups, the
plyometric and zinc consumption group with the
plyometric group and the HIIT group, and between the
HIIT group and the control group in serum GH values
(P<0.05). Also, Bonferroni's post hoc test showed a
significant difference between the control group and
other groups except the zinc supplementation group, the
plyometric group and the zinc supplementation group,
and between the HIIT group and the control group in
serum IGF-1 values (P<0.05). In addition, no significant
difference was observed between training groups on
growth values (P>0.05).

Conclusion

Therefore, due to the increase in the amount of growth
factors in young volleyball athletes, both plyometric and
intense interval training methods as well as zinc
supplementation are recommended.
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