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Summary.—The purposes of this study were to establish the resting levels and the
acute enzymatic and metabolic responses during competitive games with male top-level
junior basketball players, Creatine kinase concentration increased significantly during
the game and there was a significant difference between the postgame values and the
values 48 hours later. Lactate dehydrogenase increased significantly during the game. Al-
caline phosphatase decreased significantly between pregame values and also compared
to values 48 hours later. Urea in blood was significantly higher after the game. In sum-
mary, the anaerobic enzymes studied showed changes during the games in serum, The
parameter urca was sensitive during the game.

Kuipers (1994) proposed the control of enzymatic parameters in the blood
(creatine kinase, lactatdehydrogenase, and phosphofructokinase) to monitor the
training load and establish their relationship with the exercise recovery process.
However, there are few studies in basketball (Rotenberg, Seip, Wolfe, & Bruns,
1988; Hoffman, Epstein, Yarom, Zigel, & Einbinder, 1999; Stalnacke, Tegner,
& Sojka, 2003), and further there is little information about muscle metabo-
lism in adolescents (Haralambie, 1982). Therefore, the aim of this study was
to determine the enzymatic (creatine kinase, lactatdehydrogenase, and alkaline
phosphatase) and metabolic (urea) responses in two competitive games in a
group of highly trained male under-19 basketball players before, during, and
after the games in relation to player position.
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MeTHODS

Nine male junior international basketball players from the Siglo XXT proj-
ect of the Spanish Basketball Federation participated in this study. All were
members of the Spanish Junior National Team in one of three positions (guard,
n=3; forward, n=3; center, #=23). Anthropometric characteristics of the sub-
jects as follows: age, 16 yr. ($D=0.0), weight, 91 kg ($D=6.7), height, 197.5
cm ($SD=5), body fat, 8.13% (SD=2.3). The subjects were examined before
the games (Pre), after the games (Post 1), and 48 hr. after the games (Post 2).
Blood samples were drawn from the ear after the subjects had rested for.10
min, in a seated position. Means and standard deviations were calculated for
all variables, Repeated measures analysis of variance was employed to compare
Pregame, Postgame, and 48 hr. postgame values of the different parameters
measured. A paired # test was used for comparison between groups. Pearson’s
correlation were calculated. Significance was set at p<.03. Statistical analyses
were performed with SPSS 14.0.

ResuLrs

Plasma creatine kinase ‘concentration increased significantly during the
game (p <.01), and there was a significant difference between the Postgame val-
ues and 48 hr. postgame values (f=9.8, p<.05, sce results in Table 1). There
were ho significant differences between Pregame values and Postgame values.
A significant change in lactatdehydrogenase values was seen between Pregame
and Postgame values (r=e.e, p<.05) but there were no significant differences
between Pregame and 48 hr. postgame values. Alkaline phosphatase decreased
significantly between Pregame values and 48 hr. postgame values (¢=9.¢, p <.03)
though significant differences were not observed between Pregame values and
Postgame values (¢=9.2, p<.05). Urea in blood was significantly higher post-
game (r=99, p<.05) but there were no significant differences between Post-
game values and 48 hr. postgame values (r=¢.2, p<.05). Weight significantly
decreased during the match (¢.=99, p<.05) as well as 48 hr. postgame (z=9.9,
p<.05).

TABLE 1
ENZYMATIC, SUBSTRATE, AND MINERAL RESPONSES TO Two BASKETBALL GAMES (n=9)
Variable Pregame Postgame Pcfsgt;g;ne AvsB AvsC BvsC
M SD M SD M SD
CPK, Iu 813.1 313.1 1107.3 3432 511.6 1854 +
ALP, Tu 235.1 95.2 2357 9931 2127 733 +
LDH, Iu 781.8 303.9 12483 779.7 663.6 215.0
Weight, kg 84.1 6.9 834 6.8 835 6.8 + + +
Urea,mMol/L. 34,0 4,83 350 53 27.0 36 +

*p<.05. +p<.01.



PHYSIOLOGICAL RESPONSES TO COMPETITION 85

DiscussioN

There have been few studies that determine the value of the training load
during basketball competition using enzymatic parameters (Hoffman, ez af,
1999; Stalnacke, ez al, 2003), though only one of these studies used top-lev-
el basketball players (IHoffman, ez 4/, 1999) while another (Rotenberg, ez 4/,
1988) used baslketball athletes in their formative years. The present study’s find-
ings can help clarify enzymatic adaptation during competition. Alkaline phos-
phatase is an enzyme that is present in almost all human body tissues and plays
a major role in the liver and bone. It presents a large variety of isoforms related
to cellular activity in bones. One of the major reserves of alkaline phosphatase
is in the bones of youth during the maturation period. In the present study a
significant decrease (p<.01) between Pregame and 48 hr. postgame values was
observed (see Table 1), though there was not a significant difference between
Pregame and Postgame. In young men, alkaline phosphatase concentration is
altered when bone metabolism is elevated. There are no other studies of such
changes during competition in young players with which to compare, Creatine
kinase in blood is related to muscle damage reflected in biochemical changes.
In this study, plasma creatine kinase concentration increased significantly dur-
ing the game, although the study by Hoffman, ez a/. (1999) did not find chang-
es in creatine kinase concentration even after 4 weeks of intensive training,
nor during the training period. Lactatdehydrogenase is most often measured
to evaluate the presence of tissue damage. The enzyme is in many body tissues
and catalyzes the interconversion of pyruvate and lactate. Many studies have
described significant increases after short training (Linossier, Denis, Dormois,
Geyssant, & Lacour, 1993), though other researchers have not found this re-
lationship (Thorstensson, Sjodin, & Karlsson, 1975). The present study’s data
showed significant changes in the Pregame values compared to Postgame val-
ues but not between Postgame and 48 hr. postgame values. In this study with a
selective group of junior players, it was confirmed that basketball games influ-
ence lactatdehydrogenase concentration as previous studies have reported. Ro-
tenberg, et al. (1988) showed significant differences in the lactatdehydrogenase
concentration before starting a game and values after finishing the game in col-
lege players. When the enzyme lactatdehydrogenase is present in high levels in
the blood, there are alterations in mitochondrial or cellular membrane perme-
ability, which occur due to an increase in catecholamines in addition to an oxy-
gen deficit. Protein catabolic rate derived from measured total urea output was
compared to recorded daily protein intake. A rapid increase in this parameter
may suggest a catabolic situation (Lehman, Dickhuth, Gendrish, Lazar, Thum,
Kaminski, Aramendi, Peterke, Wieland, & Keul, 1991). The urea values sig-
nificantly increased 48 hr. after the game when compared to Pregame values,
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though in the study by Hoffman, ez 4. (1999) there were no significant changes
in the urea concentration after four weeks of intensive training,
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