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Physical exercises can have both positive and negative effects on
immune system strength against infections. So, long-term and severe
physical exercises increase the chance of catching infectious diseases and on
the contrary moderate and regular exercises decrease the chance of catching
them [10]. Intense physical training exercises without an appropriate
nutritional plan can decrease immune system function and lead to upper
respiratory tract infections and finally drop off athletes [6, 10]. Keeping the
blood glucose level at the normal levels prevents the enhancement of stress-
induced hormone like cortisol and release of interleukin-6 and therefore
prevents suppression of the immune system. Reduction in blood glucose
level is a major factor in effects of cortisol release, before, during and after
the physical training exercise. Consumption of carbohydrate drinks increases
the level of glucose and cortisol [12].

Lactate threshold is a good indicator of the potential of athletes in
activities requiring endurance. The lactate threshold (LT) is the exercise
intensity at which lactate (more specifically, lactic acid) starts to accumulate
in the blood stream. The reason for the acidification of the blood at high
exercise intensities is two-fold: the high rates of ATP hydrolysis in the
muscle release hydrogen ions and also bicarbonate stores in the blood begin
to be used up. This happens when lactate is produced faster than it can be
removed (metabolized).

This point is sometimes referred to as the anaerobic threshold (AT), or
the onset of blood lactate accumulation (OBLA). The lactate threshold is a
useful measure for deciding exercise intensity for training and racing in
endurance sports (e.g. long distance running, cycling, rowing, swimming and
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cross country skiing), but varies between individuals and can be increased
with training.

Wrestling is weight classification sport and due to the time of
competition various energy systems are involved in it. Nutrition is very
effective in the performance of an athlete during exercise, competition and
weight loss period. Therefore, most of athletes have attended to take
nutritional supplements such as creatine and glutamine to improve their
athletic performance.

Creatine has been used by many successful athletes, particularly in
track and field athletics, and in many other sports as well. There are many
excellent reviews of the effects of creatine supplementation, but the picture
changes rapidly as new information emerges in this topical area [4, 7, 8, 14].

In spite of numerous researches done in the field of the effects of
nutrition on the athletes’ performance, it is still not obvious whether taking
nutritional supplements such as creatine and glutamine are necessary for the
improvement of athletic performance, or if the wrestlers acquire the
knowledge of how to use proper nutrition, they will achieve the same
efficiency and none of these supplements will be required anymore.

The aim of this study was to investigate the influence of creatine on
wrestlers’ blood cortisol and lactate level.

Materials and Methods

The subjects for this study were 18-27 years old elite wrestlers from
Mazandaran province (Iran). A questionnaire was administered to evaluate
medical history and health conditions of participants. Further, related data
about the samples’ recent nutritional diets and also their meals within the
last 24 hours were collected. The volunteers were divided into creatine
supplement and control groups. Accurate measurements of height, weight of
the participants and also the measurement of subcutaneous fat with a caliper
were carried out before the experiment. Blood samples of all subjects were
collected before participation in the experiments, immediately after the end
of each exercise, and after a 2-hour recovery period. Samples were taken
from the right hand and arm, without any deflation and sent for
measurement of cortisol and lactate. After two weeks, another blood sample
was collected from the subjects under the same condition. The subjects of
the experimental group received creatine supplement (0.3 g/kg of body
weight of each subject) for 15 consecutive days. The creatine powder was
consumed with 250 cc water in 5 consecutive days per a week (4 times in
each day). Then, 5 g creatine in one session at night was administered. To
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determine intra-group differences independent t-tests were performed.
Statistical analyses were performed through SPSS (version 15; SPSS, Inc.,
Chicago, I11.) and significance level of 0.05 was used for all statistical tests.

Results and Discussion

Exercise stress increases the concentration of stress hormones such as
cortisol which are associated with effects on safety. Cortisol decreases the
transfer of white cells of blood to inflamed area and damaged cells of
phagocytes. The reason is that cortisol reduces the production of
prostaglandins and leukotrienes that could dilate vessels, penetrability of
capillaries and invigoration of white blood cells. Besides, cortisol reduces the
number of blood eosinophils and lymphocytes, whose level is a standard for
cortisol hormone secretion level. Cortisol also has a negative-feedback effect
on interleukin-1.

Analyses of the cortisol concentration levels in different groups
showed significant difference before, immediately and two hours after
exercise in pre- and post-test in creatin supplement and control groups
(Tables 1, 2).

It was shown that in pre-test group there was a significant difference
between the data obtained before, immediately and 2 hr after the exercise. It
was shown the tendency to increase of cortisol level immediately after
exercises, followed by its further increase 2 hr after exercise.

Table 1
Creatine supplement influence on cortisol level in blood in pre- and post-test
subgroups
Cortisol Cortisol
Group Test procedures average+SD average+ SD
(pre-test) (post-test)
ng/ml ng/ml
before the exercise 11.13+65.82 19.09+83.84
after the exercise "11.81+£103.64 10.02+£110.05
Experime two hours after "14.15+68.68 T477.02 12.3
ntal exercise
before the exercise 14.05+72.28 18.40+£79.14
after the exercise "112.10 19.4+ "114.95+15.84
Control - ™6 hours after "75.14 12.3% "82.48 11,24+
exercise
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"significant difference between before and immediately after exercise,
" significant difference between immediately and 2 hours after exercise

The results of the present study correspond with the findings of some
researchers that found significant increase in cortisol level after high-
intensive physical exercise [10,11]. The results indicated that administration
of carbohydrate prevents the elevation of cortisol level [1, 6, 12]. It was
shown that plasma cortisol concentrations in athletes who used
carbohydrate drinks were lower than in their counter-parts that received a
placebo drink [9], suggesting that plasma cortisol concentrations negatively
correlated with plasma glucose levels immediately after physical exercises
[13].

Lactate is a ubiquitous substance that is produced and removed from
the body at all times, even at rest, both with and without the availability of
oxygen. It is now recognized that lactate accumulates in the blood for several
reasons, not only when oxygen supply to the muscle is inadequate. Lactate
production and removal is a continuous process; it is the change in the rate
of one or the other that determines the blood lactate level.

During the exercise lactic acid is produced in skeletal muscle cells by
glycogenolysis, typically caused by an inadequate oxygen supply to the
mitochondria and the accumulation of lactic acid causes decline of
intracellular pH. This lactic acidosis develops at a metabolic rate that is
specific to the individual and the task being performed [13]. During
supramaximal exercise contracting skeletal muscles produce and accumulate
lactate and proton ions. Lactate is either removed by oxidation in the muscle
fibers or is released to the blood and removed by other cells according to the
cell-cell lactate shuttle, which is facilitated by membrane-bound
monocarboxylate transporters [2, 3, 5]. So the role of lactate and its
measurement in exercise testing and prescription is equally important.

The results of the investigation of the blood lactate level in the pre-
test showed significant differences before, immediately and after two hours
of activity (at rest) in creatine and control groups (p <0.05) (Table 2).

Table 2
Blood Iactate level immediately and 2 hours after activity in creatine and
control groups
Groups Lactate Lactate
Test procedures average+SD average+ SD
(pre test) (post test)
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Mg/dl Mg/dl

before the exercise "23+8.58 "28.85+7.88

after the exercise 29.85+9.40 "62.71£5.91

Experimen- |  two hours after 24.14+8.11 32.85+6.36
tal exercise

before the exercise 27.42412.50 24.1445.63

after the exercise "13.32 36.14+ "61.57+£3.59

Control two hours after 14.27 29.85+ 12.53 47.14+
exercise

"significant difference between before and immediately after exercise,
" significant difference between immediately and 2 hours after exercise

The results of the study indicated that in pre-test group there was a
significant difference between the data obtained before, immediately after
and 2 hr after the exercise. It was shown the tendency to increase of cortisol
level immediately after exercises, followed with its decreasing 2 hr after
exercise. Such tendency was found out both for creatin supplement and
control groups.

It was shown that in creatin administration group lactate level after
activity significantly increased compared with pre-test subgroup followed by
its decreasing 2 hr after activity. In pre- and post-test subgroups the level of
lactate was similar.

Therefore, in post-test subgroup it was shown that immediately the
level of lactate in wrestlers blood increased two times on the background of
15 days administration of the creatin supplement, compared with pre- and
post-exercise subgroups. This could be explained by accumulation of lactate
during exercises in blood. However 3 hr after exercise the level of lactate
both in control and creatin supplement groups became very close to pre-test
subgroup’s data.

Comparing blood lactate level between creatine supplement and
control groups showed significant increase immediately and 2 hours after
activity (p <0.05) (Table 2).

By analysis of cortisol and lactate levels in blood in pre- and post- test
subgroups was shown that on the background of creatin supplement
administration in post-test subgroup the level of cortisol in the immediately
post-test subgroup decreased while lactate level demonstrated two fold
increase compared with pre-test group. It was also shown that in the rest
period lactate lavel rapidly decreased while in pre-test group before creatine



MenmnuuHckast Hayka ApmeHnn HAH PA Ne2 2012

administration there was demonstrated a very slow decreasing of lactate
level.

The magnitude of post-exercise changes in elite wrestlers’ blood
lactate depends on creatine, especially in the post-test and in the rest
subgroups. However creatine supplement administration doesn’t have
significant effect on cortisol level changes in post- and rest subgroups. The
correlation between post-exercise blood lactate and cortisol were not
significant in pre-exercise subgroup, but was significant in after and 2h after
exercise subgroups.
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Biusanwpe xpeaTrHa Ha ypOBEHD JIAKTAaTa X KOPTHU30JIa B KPOBH Y
SJIUTHBIX 6OPI,OB
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Ilenpio Hamero uccreZOBaHUA OBIIO U3ydYeHHe BO3/eHCTBUA KpeaTHHa
Ha YpOBEHb JIAKTaTa M KOPTHU30JIa KPOBU. MlccilemoBaauch SIuTHBIE OOPIIBI B
Bospacte 18-25 ser roposa Masanzapana B Mpane Tpems rpymnmaMu — KOHT-
posbHasg, OOpIBI, KOTOpble IONYYMIM KpeaTHH B KadyecTBe IIHIIEBOM
I006aBKH, U CIOPTCMEHBI, KOTOpBIe IIMTATHCh IPOAYKTAaMH, OOTaThIMU
KpeaTHHOM. B cBa3u c u3smyecKodl Harpyskoidl M IOHIDKeHHEM B KPOBHU
TJIIOKO3BI y BCEX TPYII IIOBBINIAJICA YPOBEHb KOPTH30JIa, YTO OCOGEHHO
BBIPA)XaJIOCh B KOHTPOJIBHOMH rpyine. KpeaTun mpefoTBpamaeT 3T0 ABIeHHUE,
IIOCKOJIBKY CIIOCOOCTBYeT YBEIWYEeHHIO MbIMIeYHOH cuibl. [lomyueHHbIe
JaHHBle IIOKa3aJdH, YTO HAWIYYIIUX Pe3yJIbTaTOB CIIOPTCMEHBI MOTYT
IOCTUTHYTh U 0e3 ymoTpeGyieHUs KpeaTHHa B KadyeCTBe ITHIIEBOI J00GaBKH,
HCIIOJIB3YS TOJIBKO IIPaBUIBHO BBIOPAHHYIO IIHIILY.
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