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Abstract. Purpose: This study examined that effect of two types of tapering on interleukin-6(IL-6), cortisol and
performance in elite male wrestler. Material: After 4 weeks of progressive training, wrestlers were randomly divided into
three equal groups, 1-control group (N=10) continued performing progressive training for one week, 2-taper group 1
(N=10) continued with a 50% reduction in training volume for one week, 3-taper group 2 (N=10) continued with a 75%
reduction in volume of training for one week .plasma blood IL-6 and cortisol levels were assayed from analysis obtained
via standard ELISA. Also general strength of muscles was recorded as a performance test. All data were collected before
and after progressive training and also after one week of tapering period. Results: There were significant reduction of IL-
6 and cortisol levels in both tapering group comparing with control group (P<0.05).There was significant reduction of IL-
6 and cortisol levels among tapering 50% and tapering 75% after tapering period (P<0.05). Also there was significant
increase of general strength of muscles between tapering 75% and control group (P<0.05). Conclusion: hence, one week
tapering with 75% reduction in training volume after progressive training while the intensity kept high is effective strategy
for reduction of IL-6, and cortisol levels and also increase performance. It seems that higher reduction of training volume
when the intensity kept high is a good strategy for wrestler before main competition.
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Introduction

Over training may be defined as an increase in the training volume or intensity which results in decrease of
performance (Petibois et al., 2002). Six percent of endurance runners, 21% of Australian swimmers and more than 50%
of soccer players complained of over training (Smith et al., 2000) and it is estimated that 70% of high level endurance
athletes experienced over training during their training (Michael et al. , 2014). Tapering is a recovery technique that is
used prior to competition to reverse the fatigue caused by intense training with the aim of optimizing performance
(Farhangimaleki et al., 2009). During the taper, the intensity, volume and frequency of training may be altered depending
upon factors such as previous conditioning, level of fatigue, and the type and significance of competition (Coutts et al.,
2007). Some researches indicate that reductions in training volume have varied from 44 to 100% in majority of sport
(Houmard et al., 1994). Tapering could effect on reduce physiological and psychological stress of daily training and
increase sport performance (Mujika et al., 2004).0One of important goals for coaches and wrestlers is to increase
competitive abilities to maximal levels, and to design a well- training program to ensure that peak performance would be
attained at each point of a major wrestler competition (Mirzaei et al., 2009). In fact, there is no definitive training theory
that describes the type, quantity or pattern of training and tapering that guarantees a given level of athletic performance
(Neary et al., 1992). One of mainly suggested physiological mechanisms of exercise —induce impaired immune function
is the elevated levels of stress hormones (catecholamine, cortisol and growth hormone) during and after heavy exercise (
Bethin et al., 2000 ).

On the other hands tapering usually consists of high intensity exercise, with low volumes (Neary et al., 2003).
After a period of good tapering, improved performance times have been reported in numerous athlete groups including
swimmers (Mujika et al., 2002) runners (Shepley et al., 1992) and cyclists (Neary et al., 2003). However, some coaches
and athletes still believe that tapering could lead athletes to detraining. They believe that the tapering period has negative
effects on performance (Houmard et al., 1994). Intense and prolong exercise induce high levels of circulation
inflammatory cytokine, especially IL-6, and it has been suggested that release of IL-6 in exercise is related to the
occurrence of muscle damage and depletion of muscle glycogen ( Steensberg et al., 2003 ; Smith et al., 2000).

Some research indicates that subjects with higher plasma IL-6 concentration had higher cortisol response to ACTH
stimulation (Nemet et al., 2002; Smith et al., 2002). It is known that elevation in cortisol may affect cytokine production
(Smith et al., 2000). Decrease in cortisol levels during the taper have been proposed as a mean of monitoring positive
performance capacity in athletes in order to improve performance and to decrease symptoms of overtraining (Petibois et
al., 2002). Some studies have suggested that reduction of training volume should be substantial, somewhere near 85% of
normal training volume, whereas others have reported similar improvement after 31% reduction of training volume
(Papacostae et al., 2013; Michelle Bartlett et al., 2006).

Many wrestlers reduce their training volume some days before the major competition (Mirzaei et al., 2009). Some
studies have suggested that reduction of training volume should be near 85% of normal training volume, others have
reported similar improvement after 31% reduction of training volume (Hovanlo et al., 2012; Andre et al., 2013). Although
tapering techniques are widely used in a variety of sports, guidelines for the programming of optimal tapering regimens
in wrestling have not been well studied. Research data on different types of workload reduction are limited. The overall
aim of this study was to determine effects of two types of tapering periods (50% and 75%) on the concentration of post-
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exercise plasma levels of IL-6 and cortisol and performance in wrestler. We hypothesized that increase of reduction of
training volume in tapering period could more benefit effect for elite wrestler before main competition.

Materials and Methods

Subjects
Tablel:
Anthropometric and experience data for the subjects at the start of study.
Control Tapering 50% Tapering 75%

Group (n=10) (n=10) (n=10)

Age (yrs.) 23+1 22£2 22+1

Body Mass (kg) 73+6 70 £8 67+6

Height (cm) 174 +£3 170 £5 167+6

Training experience(years) 6+1 5+2 6+2

Fat percentage (%) 12+1 11+2 11+ 1

Experimental procedure:

Subject consists of 30 Iranian high-level male wrestlers, after receiving oral and written information about the
study plans and all procedures and measurement of baseline and performance tests. All participants completed 4-week
progressive training period. After four-week progressive training and before the one week tapering period began, the
subjects were randomly divided into three equal groups: 1- non- tapering group that continued progressive training for
one week, 2- tapering with 50% reduction in training volume for one week and, 3- tapering with 75% reduction in training
volume for one week. All performance data were collected before and after progressive training and also after one week
of tapering period.

Performance Test

To estimate general strength of upper and lower limbs of wrestler, bench press and squat test were used. For doing
these tests first of all correct performance of bench press and squat test were showed to the wrestler and after warm up
maximal effort was recorded. Performance tests were conducted before and after 4 weeks of progressive training and also
after tapering period.

Blood sampling

Before and after progressive training program and the end of tapering period blood sample of wrestler was taken
in order to determine IL-6 and cortisol levels. At every session plasma was immediately separated from blood cells by
centrifugation at 2150 g at +4°C for 15 min, and was transferred into Eppendorf tubes and immediately frozen at —80°C
until later analysis. We used high-sensitive Enzyme-linked immune sorbent assay (ELISA) kit from Rand D systems
(Minneapolis, MN, USA).

Training Program
Training Program designed in five weeks that included four weeks progressive training and one week tapering.

Table 2.
Training program: values in parentheses denote the number of sessions for each item per week.
per week Monocycle progressive training Tapering sessions
WEEKS 1.2.3.4 WEEK 5
Weeks 1 2 3 4 Control Tapering 1 Tapering 2
%50 %75
Warm-up( min) 15 (6) 15 (6) 15 (6) 15 (6) 15 (6) 15 (6) 15 (6)
Interval training (min) 20(3) - - - - - -
Resistance training 45 (3) 45 (3) 45 (3) 45 (3) 45 (3) 23 (3) 12 (3)
(min)
Speed training 160(2 190 (2) 210 (2) 240 (2) 270 (2) 120(2) 60(2)
(me)
Ply metric training (j) - 30 (3) 36 (3) 42 (3) 48 (3) 23 (3) 10 (3)
Technical training (min) 16 (3) 18 (3) 20 (3) 22 (3) 24 (3) 11 (3) 6 (3)
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Wrestling competition 10 (3) 12 (3) 14 (3) 16 (3) 18 (3) 9(3) 4(3)
(min)
Warm-down (min) 10 (6) 10 (6) 10 (6) 10 (6) 10 (6) 10 (6) 10 (6)

Training was design for five weeks but all wrestlers passed general fitness training at least two months before.
This research and this protocol of training were conducted before main wrestling competition. Program training included
six session exercises per week and they lasted 90 minute per session; exercises started with warm up and finished with
cold down every session and all procedures were done under control of researcher.

Data analysis
Mean and standard deviation were used for every one of variables. Kolmogorov-Smirnov test was applied to

determine homogeneity of data. With respect to normality of data distribution, data were analyzed by analysis of variance
with repeated measures. Bonferroni test was used when significant results had been observed. Statistical calculations were

performed by SPSS 20 software in p<0.05 significance level.

Results

IL6
At the baseline, there was no significant difference in IL6 levels between trials. There was significant difference

in IL-6 concentration after tapering period among both tapering group with control group (P<0.05) and among tapering
50% and tapering 75% group (P<0.05).

a,b,c,d —@— Control
--#-- Tapering 50%
—4A— Tapering 75%

IL-6 Concentration (
pg.mit)

Fig 1: The comparison of the IL-6 plasma levels before, after training phase as well as after tapering period in three
groups. Significant differences between tapering 50% and control group are indicated with (a) where P<0.05;
Significant differences between tapering 75% and control group are indicated with (b) where P<0.05, Significant
differences between tapering 50% and tapering 75% group are indicated with (c) where P<0.05, Significant differences
from baseline are denoted by (d) where P<0.05. Values are mean £ SD.

Cortisol
At the baseline, there was no significant difference in cortisol levels between trials. There was significantly

difference after tapering period among both tapering group with control group (P<0.05) and among tapering 50% and
tapering 75% group (P<0.05).
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Fig 2: Comparison of the cortisol plasma levels before, after training phase as well as after tapering period in three
groups. Significant differences between control and tapering 50%) are indicated with (a) where P<0.05, Significant
differences between control and tapering 75% are indicated with (b) where P<0.05, Significant differences between
tapering 50% and tapering 75are indicated with (c) where P<0.05, Significant differences from baseline are denoted by
(d) where P<0.05. Values are mean + SD.
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Fig 3. The comparison of means (SD) of Squat test in the three groups.
Significant among control and tapering 75% are indicated with (*).
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Fig 4: The comparison of means (SD) of Bench press test in the three groups.
Significant among control and tapering 75% are indicated with (*).
Discussion

Results of present study showed that there were significant reductions in plasma IL-6 and cortisol levels in both
tapering group, comparing with control group at the end of one week of tapering period. While this decrement in taper
75% were significant, comparing with tapering 50%. High levels of plasma IL-6 and cortisol in control group may result
in high volume of training and thereby contribute to a higher rate of infection in wrestler. These findings are similar to
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those reported by (Mujika et al., 2011; Mujika et al., 2002; Ronsen et al., 2003) and disagree with those, reported by
(Coutts et al., 2007). Elevation of IL6 concentration prevents from protein synthesis due to muscular proteolysis, which
finally leads to impairment of performance (Peake et al., 2005). The cytokine theory of overtraining suggests that
repetitive trauma of musculoskeletal system is possible, because of high intensity and training volume, related with
insufficient rest and recovery time, in other words inadequate rest is the important cause of overtraining. IL6 level
indicators of exercise stress reflect changes in training load in various stages of tournament season (Ostrowski et al.,
1998). High plasma IL6 and cortisol levels are known as sign and symptom of tissue catabolic actions. In many researches,
high cortisol and IL-6 are proposed as indicators of training pressure, but response of these hormones to tapering in
wrestler and athlete is not completely certain. According to our results higher reduction of training volume (75 %
reduction of training volume) enhanced performance hormones. Results of this part are compatible with research results
of (Rietjen et al., 2001; Mujika et al., 2002; Neary et al., 2003) but are not compatible with research results of Stone et al
(1996). Different results in studies probably are associated with many factors, for example exercise type, intensity and
volume of exercise, age and design of training program and also rate of athletic fitness.

Some research indicate that increasing of training volume results in increase of cortisol plasma levels, elevating
of free fatty acids releasing and so preventing of immune system and inflammation response.(Yuichi et al., 2013; Kubukeli
et al., 2002). Cortisol could increase protein catabolism in body. Combination of increase training volume, IL-6, cortisol
levels and inadequate recovery finally can lead to creation of overtraining conditions (Laurent et al., 2007). It seems that
the main reason of increasing of cortisol concentration in stress conditions and physical pressures is changing in
performance of hypothalamic—pituitary—adrenal axis. This performance stimulated in response to heavy exercises and
stressful conditions and increased its activity which results in increasing of secretion of ACTH hormone and then
increasing secretion of cortisol (Bethin et al., 2013). Also variation of immune function, related to variation of plasma
cytokine “ cortisol ““ catecholamine’s hormone and growth hormone (Petersen et al., 2005; Petibois, 2002). Higher levels
of IL6 and cortisol representative of segment of inflammatory phase and catabolic situation in body induce exercise.
Systematic inflammatory could influence of creation catabolic situation (Pedersen et al., 1995). As our findings showed,
after one week of tapering, plasma levels of IL-6 decreased. This is most likely related to the increasing muscle glycogen
during the tapering period.

Another finding of present study showed that there was significant increasing in strength muscle (squat and bench
press) after tapering period in tapering 75% relative to control group. Accordance with previous research maximal gains
of performance are obtained with a tapering intervention of 6-21 days duration, where the training volume is exponentially
decreased by 41-60%, without any modification of either training intensity or frequency (Mujika, et al 2011 ). Result of
this part are compatible with research result of (Hovanloo et al., 2012; Coultts et al., 2007). And they are not compatible
with research results of (Houmard,. et al 1994). Different results in studies probably are associated with result of some
studies that indicate that some variable of performance could be improved with tapering, but depend on choice of suitable
time, type and length of tapering strategy, because bad tapering could result in detraining (Mujika et al., 2003; Coutts, et
al., 2007). On the other hand Cortisol is one of important catabolic hormones quantity of which increases under mental
and physical stress. Increases in plasma cortisol levels can cause an immune response during incremental training and
lead to overtraining syndrome. Also over increase of cortisol and IL-6 levels can result in performance reduction in sports.
Studies demonstrate that low cortisol concentration is a prerequisite for improved performance in athletic. (Mujika et al.,
1996).0ur finding from this research support suggestions that a higher reduction in training volume, prior to competition,
may reduce negative after effects of overtraining for example regulation of cytokine (IL-6) and cortisol levels and increase
performance.

Conclusion

One week tapering with 75% reduction in training volume, while the intensity kept high, is more useful tapering
strategy for wrestling. Its seems that one week tapering with higher reduction of training volume(75%) before main
competition, is effective strategy for decrease signs and symptoms of over training and also improve performance in elite
male wrestler.

References

Bethin K, Sherri K. IL-6 is an essential, corticotrophin-releasing hormone-independent stimulator of the adrenal axis
during immune system activation. Proceedings of the National Academy of Sciences of the United States of
American. 2000;97:9317-9322.

Coutts A, Reaburn P, Piva T, Murphy A. Changes in selected biochemical, muscular strength, power, and endurance
measures during deliberate overreaching and tapering in rugby league players. International Journal of Sports
Medicine. 2007;28:116-124.

Coutts A, Reaburn P, Piva T, Rowsell G. Monitoring changes in performance, physiology, biochemistry, ad psychology
during overreaching and recovery in triathletes. International Journal of Sports Medicine. 2007;28:25-34.

Hovanlo F, Khosrow E, Alizadeh R. The Effects of Two Tapering Methods on Physical and Physiological Factors in
Amateur Soccer Players. World Journal of Sport Sciences. 2012;6:194-199.

Farhangimaleki N, Zehsaz F, Peter M. The effect of tapering period on plasma pro- inflammatory cytokine levels and
performance in elite male cyclists. Journal of Sports Science and Medicine. 2009;4:600-606.

Goldshy R, Kindt T. Impact of reduced training on performance in endurance athletes. Sports Medicine. 2003;12:380-
393.

86



2015

08

Houmard J, Scott B, Justice L, Chenier C. The effects of taper on performance in distance runners. Medicine and Science
in Sports and Exercise 1994;26:624-631.

Laurent B, Tjonathan M, Denis A. Effects of Tapering on Performance: A Meta-Analysis. Medicine and science in sports
and exercise. 2007;19:908-914.

Mujika I. Tapering for triathlon competition Journal of human sport and exercise. International Journal of Sports
Medicine 2011;2:264-270.

Mujika I, Goya A, Ruiz E. Physiological and performance responses to a 6-day taper in middle-distance runners: influence
of training frequency. International journal of sport medicine 2002;23:367-373.

Mujika I, Padilla S. Physiological changes associated with pre-event taper in athletes. Sports Medicine 2004;34:891-927.

Michelle Bartlett B. Intense Training in Sport: Monitoring the Effects on Immune Function and Mood State. Journal of
Athletic Enhancement 2014;3:210-217.

Mujika I, Chatard JC. Effects of training and taper on blood leucocyte populations in competitive swimmers: relationships
with cortisol and performance. International Journal Sports Medicine 1996;17:213-217.

Mirzaei B, Curby D. physiological profile of elite Iranian junior freestyle wrestler. Journal of strength condition Research
2009;23:2339-2344.

M ujika I, Padilla S. Scientific bases for precompetition tapering strategies. Medicine and Science in Sports and Exercises
2003;35:1182-1187.

Nemet D, Youngman O, Seong Kim H. Effect of Intense Exercise on Inflammatory Cytokines and Growth Mediators in
Adolescent Boys. Pediatrics 2002;110:681-689.

Neary J, Martin T, Mckenzie D. The effects of a reduced exercise duration taper programme on performance and muscle
enzymes of endurance cyclists. European Journal of Applied Physiology 1992;65:30-36.

Neary J, Bhambhani Y, McKenzie C. Effects of different stepwise reduction taper protocols on cycling performance.

Canadian Journal of Applied Physiology 2003;28:576-587.

Ostrowski K, Rohde T, Zacho M. Evidence that interieukin-6 is produced in human skeletal muscle during prolonged
running. Journal of Physiology 1998;508:949- 953.

Papacostae L, Michael GL. Effects of intensify training and taper on immune function. School of Sport, Exercise and
Health Sciences, 2013;20:73-79.

Peake J, Suzuki K. Exercise-induced muscle damage, plasma cytokines and markers of neutrophil activation. Medicine
and Science in Sports and Exercise 2005;37:737-745.

Peake J, Wilson G. Changes in neutrophil receptor expression, degranulation and respiratory burst activity after moderate
and high intensity exercise. Journal of Applied Physiology 2004;97:612-618.

Pedersen B, Bruunsgaard H. How physical exercise influences the establishment of infections. Sports Medicine
1995;19:393-400.

Petibois C, Cazorla G, Poortmans J. Biochemical aspects of overtraining in endurance sports: a review. Sports Medicine
2002;13:867-878.

Rietjens G, Keizer H, Kuipers H. A reduction in training volume and intensity for 21 days does not impair performance
in cyclists. British Journal of Sports Medicine 2001;35:431-434.

Ronsen O, Kjeldsen-Kragh J. Recovery time affects immune endocrine responses to a second bout of endurance exercise.
American Journal of Physiology 2002;283:1612-1620.

Ronsen O, Pedersen B. Leukocyte counts and lymphocyte responsiveness associated with repeated bouts of strenuous
endurance exercise. Journal of Applied Physiology 2001;91:425-434.

Steensberg A, Fischer C, Keller C, Moller K. IL-6 enhances plasma IL-1ra, IL-10, and cortisol in humans. American
Journal of Physiology Endocrinal Endocrinology and Metabolism 2003;285: 33-437.

Smith L. Cytokine hypothesis of overtraining: a physiological adaptation to excessive stress? Medicine and Official
Journal of the American College of Sports Medicine 2002;32:317-331.

Smith L, Anwar A, Fragen M. Cytokines and cell adhesion molecules associated with high-intensity eccentric exercise.
European Journal of Applied Physiology 2000;2:61-67.

Shepley B, MacDougall J, Cipriano N, Sutton J. Physiological effects of tapering in highly trained athletes. Journal of
Applied Physiology 1992;2:706-711.

87


http://www.ncbi.nlm.nih.gov/pubmed/?term=Justice%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=8007812
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chenier%20TC%5BAuthor%5D&cauthor=true&cauthor_uid=8007812
http://www.ncbi.nlm.nih.gov/pubmed/?term=McKenzie%20DC%5Bauth%5D
http://bjsm.bmj.com/search?author1=H+Kuipers&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed/?term=Keller%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12857678
http://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%B8ller%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12857678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cipriano%20N%5BAuthor%5D&cauthor=true&cauthor_uid=1559951

PEDAGOGICS

PSYCHOLOGY

medical-biological
problems of physical
training and sports

Information about the authors:

Mehranpour A.B.: http://orcid.org/0000-0002-8797-8313;
mehranpour49@gmail.com; Srinakharinwirot University of
Bangkok; 2 Phra Chan Alley, Phra Borom Maha Ratchawang,
Phra Nakhon, Bangkok, 10200, Thailand

Supaporn S.: http://orcid.org/0000-0003-3245-1263;
sareh.hasani59@gmail.com; Srinakharinwirot University of
Bangkok; 2 Phra Chan Alley, Phra Borom Maha Ratchawang,
Phra Nakhon, Bangkok, 10200, Thailand.

Hasani S.H.: http://orcid.org/0000-0002-7935-106X;
sareh.hasani59@gmail.com; Islamic Azad  University;
P.0.BOX: 1666976113, No 75, 4th Golestan St., Pasdaran
Ave, Tehran, Iran.

Witid M.: http://orcid.org/0000-0001-8888-
8398; sareh.hasani59@gmail.com; Srinakharinwirot University
of Bangkok; 2 Phra Chan Alley, Phra Borom Maha
Ratchawang, Phra Nakhon, Bangkok, 10200, Thailand.

Cite this article as: Mehranpour A.B., Supaporn S., Hasani
S.H., Witid M. Effect of two tapering methods on interleukin-
6, cortisol and performance in elite male wrestler. Pedagogics,
psychology, medical-biological problems of physical training
and sports, 2015;8:82-88.
http://dx.doi.org/10.15561/18189172.2015.0811

The electronic version of this article is the complete one and can be
found online at: http://www.sportpedagogy.org.ua/html/arhive-e.html

This is an Open Access article distributed under the terms of the
Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the
original work is properly cited
(http://creativecommons.org/licenses/by/3.0/deed.en).

Received: 09.06.2015
Accepted: 01.07.2015; Published: 20.07.2015

88




