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Abstract

In order to evaluate how volleyball and basketball games and their corresponding training sessions coincide with changes in the
composition of the muscles put to work, we used the method of the repeated effort at submaximal weight to test a lot of volleyball
players and one of basketball players. The results show that the muscles involved in the specific effort required by volleyball exercises
retain their typical proportion in muscle fiber types, while in the case of basketball the typical proportion of fast-twitch fibers is
replaced by the slow-twitch fibers.
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Hypothesis

Our present research is based on the hypothesis that, similarly to the change in the proportion of muscle fiber types
characteristic to the muscles required in various sports [3, 4, 5, 7], volleyball and basketball training, too, have this effect
on the addressed muscles. Considering that the two sports in discussion bear differences in the types of exercise and the
specific training required, and that the fast-twitch fibers facilitate the short-term anaerobic efforts [10] characteristic to
basketball, we assume there will also be differences in terms of the changes in the composition of the muscles involved
in that particular effort.

PurposeThe purpose of our paper is to evaluate how the volleyball and basketball games and their specific training
coincide with changes in the composition of the muscles involved, and implicitly to improve the specific training
methodology, given the fact that the changes in the proportion of muscle fiber types can be realized through
electromyostimulation [9].

Methods

The research was conducted on 7 performance volleyball players from A.C.S. Penicillina lasi and 5 performance
basketball players from C.S. Politehnica lasi.

We used the indirect method to estimate the composition in muscle fiber types within the muscle [6]:

- we determined the weight corresponding to a maximum repeated effort (1 RM);

- the subjects performed as many repetitions as possible with 80 out of 1 RM;

- if less than 7 repetitions, we considered that the muscle contains more than 50% fast-twitch fibers;

- if more than 12 repetitions have been carried out, it is considered that the muscle contains more than 50% slow-twitch
fibers;

- if the subjects performed between 7 and 12 repetitions, it is considered that the muscle contains an equal proportion of
slow and fast-twitch fibers;

- a 15-minute break between exercises is observed.

In our study we evaluated the composition of muscle fiber types in the groups of or in the individual muscles required
during the specific game or training, by using the vertical bar paddling (tight grip) and leg press for volleyball players
(Figure 1) and Scott bench dumbbells (biceps isolation) and the extension of the forearm with the dumbbell, with the
simultaneous locking of the elbow (triceps isolation) for the basketball players (Figure 2).
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Figure 1. Exercises for testing muscle composition in volleyball players (left - vertical bar paddling with tight
grip, right — leg press)

Figure 2. Exercises for testing muscle composition in basketball players (left - isolation of the biceps, right -
triceps isolation)

Results
The anthropometric characteristics, age and the number of repetitions with submaximal weights are listed in Table no.1

for volleyball players (vertical bar paddling with tight grip and leg press), and in Table no. 2 for basketball players
(biceps and triceps isolation exercises).

Table 1. Test results for volleyball players

Vertical bar paddling Leg press
- - (tight grip)
3 ’g .‘cEn S 1RM 80 % RM No. of 1RM 80 % RM No. of
- 5] o= gy . .
-(/%) 2 \% ko) g g g (kg) (kg) repetitions  (kg) (kg) :)enpsetltl
S1 25 190 77 33 27 6 150 120 17
S2 20 181 77 33 27 7 150 120 20
S3 25 175 68 33 27 8 150 120 20
sS4 27 176 68 33 27 7 150 120 17
S5 21 182 70 33 27 5 150 120 18
S6 21 177 65 33 27 8 150 120 15
S7 21 178 64 33 27 6 150 120 16
Average number of repetitions 6.71 17.57
Predominant muscle fiber type Fast-twitch fibers Slow-twitch fibers
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Table 2. Test results for basketball players

= Biceps Triceps

- 3 - 1RM 80 % RM No. of 1RM 80 % No.of

§ > % 5 (kg) (kg) repetitions  (kg) RM repetiti

5 & E ie @ on

S1 20 182 63 12,5 10 18 5 4 37

S2 20 180 76 12,5 10 31 7 5 30

S3 20 170 65 15 12,5 46 7 5 37

S4 21 169 59 12,5 10 36 7 5 25

S5 21 167 63 12,5 10 34 7 5 29

Average number of repetitions 33 31.6

Predominant muscle fiber type Fast- Slow-
twitch twitch
fibers fibers

Discussion

Compared with the normal proportion of muscle fiber types in the shoulder muscles [8], the estimative method we used
for our study shows the preservation of the predominant fiber type (fasy-twitch) in the deltoid muscle of the volleyball
players, and the replacement of the fast-twitch fibers with slow-twitch ones in the biceps and triceps of basketball
players. In what lower limb muscles are concerned, a synthesis of the previously published studies shows that slow-
twitch fibers exist in proportion of at least 50%, with the exception of the right femur [1]. Therefore, we consider that the
specific exercises and training in the lower limbs also result in the preservation of the proportion of muscle fiber types.
Although fast-twitch muscle fibers facilitate the short-term anaerobic efforts [10] that we appreciate that they are more
likely characteristic to playing basketball rather than volleyball, the predominance of slow-twitch fibers in the biceps and
triceps of basketball players may be due to the maximum volume of oxygen required, superior to that needed when
playing volleyball. Our assumption is based on the fact that the proportion of slow-twitch fibers in the gastrocnemius and
the vastus lateralis is directly proportional to oxygen consumption [2]. Thus, the need to increase the number of
mitochondria and the amount of myoglobin has probably led to the transition to fibers that have a predominantly

oxidative metabolism.

Conclusions
1. The muscles involved in the specific effort required by volleyball training maintain their characteristic proportion in

muscle fiber types.
2. In the case of basketball, the characteristic majority of fast-twitch fibers are replaced with slow-twitch fibers.
3. A possible cause for this change would be the maximum amount of oxygen required by training for and playing

basketball.
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