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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.
Keywords:
tapering, interleukin-6, cortisol,
wrestling, performance.

Mexpannoyp A.B., CynanopH C., XacaHu
C.X., Butug M. Bnusinme OByX MeTOoOOB
NOCTENEeHHOrO CHWXEHWUA Harpy3ku Ha WH-
TeprnenkuH-6, kKopTu3on M paborocnoco6b-
HOCTb 3NUTHbLIX OGOPLIOB-MYX4UH. Llens:
OT0 nccnegosaHve n3yvano addeKkTMBHOCTb
NPUMEHEHNS [BYX TUMOB CHWXEHWUS Harpysku
Ha WHTepneunkuH-6 (IL-6), kopTnson n npowus-
BOAMTENBLHOCTL B 3MIMTHON MYXKCKON Gopbbe.
Mamepuan: MNocne 4 Hegenb NPOrpeccuBHOrO
obyyeHns Gopubl ObIM cnyyYanHbIM 06pasom
pasfeneHbl Ha TpW paBHble rpynnbl: 1-KOH-
TponbHasa rpynna (n = 10) npogormkana Bbl-
MOMHATL MPOrpeCcCMBHYIO MOAFOTOBKY B Teye-
HVWe OfHOW Hedenu; 2- cpaBHUTeNbHAas rpynna
1 (nocTeneHHoe cHwxeHue Harpysku, n = 10)
npogomkanu ¢ 50% ymeHblLueHrem y4ebHoro
obbema TPeHUPOBKM B TEYEHVE OOHON Hedenu;
3- cpaBHUTENbLHAdA rpynna 2 (NocTeneHHoe CHU-
XeHve Harpy3ku, n = 10) npogormkanun ¢ 75%
yMeHblUueHneM obbema NoAroTOBKMU B TeYeHue
ogHou Hegenw. Koptuson u IL-6 B nna3me kpo-
BV aHanu3npoBanu ¢ NOMOLLbIO aHanmaa, nory-
YeHHoro ctaHgapTHeIM MeTogoM ELISA. Takke
B KayecTBe TecTa MPOU3BOAUTENBLHOCTK Bbina
n3MepeHa obwas cuna wmbiwl. Bce pgaHHble
Obin cobpaHbl O W nocne MnporpeccuBHOW
TPEHUPOBKK, a TakkKe MNocre OfHOW Hepenwu
nepuoga MOCTEMNEHHOTO CHWDKEHUSI Harpysku.
Habntopanock 3HaunTensHoe cHuxkeHue IL-6 n
YPOBHS KopTu3ona B obeunx rpynnax 2 u 3 no
CpaBHEHWIO C KOHTponbHou rpynnown (P<0.05).
OTmevanocb 3HayuTenbHOe CHuxeHue IL-6
N YPOBHSA KOPTM3OMa CPEeAyu CpaBHUTENbHbIX
rpynn ¢ 50% un 75% nocne nepuoga nocreneH-
HOro cHwxeHus Harpysku (P<0.05). Takke Ha-
6noganock 3HauuTeNbHOE yBENUYEeHNe obLuen
CUnbl MbILLL, MEXAY 2-1 CpaBHUTENbHON rpyn-
no 75% wn koHTponbHon rpynnon (P<0.05).
Bbig8o0bi: Takum 06pasom, 3a oaHY HeZento Mno-
CTEMEHHOrO CHMXEHNS Harpy3ku ¢ 75% ymeHb-
lWeHnem obbema TPeHVMPOBKM Cpady nocne
NPOrpeccMBHON TPEHUPOBKM U C OAHOBPEMEH-
HOWN MOAAEPXKKON UHTEHCMBHOCTU Ha BbICOKOM
ypoBHe sBnsieTcs 3(PdPEKTUBHON cTpaTernen
ans ymeHblleHunst IL-6 n ypoBeHb KOpTWU3O-
na, a Takke yBenuyeHusi paboTocnocobHoCTH
cnoptcMeHoB. O4yeBMAHO, YTO 3HaYMTENbHOE
yMeHblleHne obbema TPEeHWPOBKW NpuU MOA-
OepXKe WHTEHCUBHOCTM Ha BbICOKOM YPOBHE
ABNAETCA Xopollei cTpaternein Ana 6Gopua
nepes rmaBHbIMY COPEBHOBaAHUAMM.

10CMEenNeHHoe CHUXEHUe Hazpy3ku, UHmep-
nelikuH-6, kopmu3sosn, 6opbba, nMpou3sodu-
mesibHOCMb.

Mexpannoyp A.B., CynanopH C., XacaHi
C.X., Bitin M. BnnuB gBox meToaiB mno-
CTYNOBOro 3HWXEHHs HaBaHTaXeHHs Ha
iHTepnenkiH-6, kopTuM3on i npauesnar-
HiCTb eniTHUX 6GopuiB-yonosikiB. Mema:
Lle pocnigxkeHHs BuBYaNo edeEKTUBHICTb
3aCTOCYBaHHS [BOX TWUMIB 3HWKEHHSI HaBaH-
TaXeHHs Ha iHTepnevikiH-6 (IL-6), kopTuson i
NPOAYKTMBHICTb B €NiTHIN YonoBivin 60poTh-
6i. Mamepian: MNicns 4 TWKHIB NPOrpeCUBHO-
ro HaB4aHHs 6opui B6ynu BUNaAKOBUM YMHOM
po3aineHi Ha Tpwu piBHI rpynu: 1-KOHTPOrnbHa
rpyna (n = 10) npogoBXyBana BUKOHyBaTh
NPOrpecyBHy MiArOTOBKY MNPOTArOM OfHOrO
TWXKHS; 2 - NopiBHsANbHa rpyna 1 (nocTtynose
3HWKEHHs1 HaBaHTaxeHHsi, n = 10) npogo-
BXyBann 3 50% 3MeHLUeHHAM HaB4arnbHOro
obcAry TpeHyBaHHSA NPOTArOM OAHOMO TUXHS;
3 - nopiBHANbHa rpyna 2 (NoCTYNnoBe 3HWXEH-
HS HaBaHTaxeHHs, n = 10) npogoBXyBanu 3
75% 3MeHLIeHHsM obcAry nigrotoBKM NpoTS-
rom ogHoro TwxHs. Koptuson i IL-6 B nna3mi
KpOBi aHanidyBanu 3a [JOMOMOrow aHaniay,
OTpMMaHoOro ctaHgapTHUM metogom ELISA.
Takox B SIKOCTi TECTy MpOAyKTUMBHOCTI Byna
BMMipsiHa 3aranbHa cuna M's3iB. Bci gani
6ynu 3ibpaHi fo i micns nporpecuBHOro Tpe-
HYBaHHS1, @ TaKOX MiCNsi OQHOrO TWXHSA nepi-
ofy MOCTYMOBOrO 3HWKEHHS HaBaHTaXKEHHS.
CnocTepiranocsi 3Ha4yHe 3HWXKeHHst IL-6 Ta
piBHSI KOpTM30ny B 060X rpynax 2 i 3 y nopis-
HSIHHI 3 KOHTponbHoto rpynoto (P<0.05). Bia-
3Ha4yanocs 3HavyHe 3HWXKeHHs IL-6 Ta piBHS
KOpTU30my cepep NopiBHAMbHUX rpyn 3 50%
i 75% nicns nepiogy NOCTYNOBOrO 3HWXEHHS
HaBaHTaxeHHs (P<0.05). Takox cnocTepi-
ranocs 3HayHe 36inMbLUEHHS 3aranbHoi cunu
M'SI3IB MK 2-10 MOPIBHANBHOW rpynoto 75%
i KoHTponbHot rpynoto (P<0.05). BucHosku:
TakvuM YMHOM, 33 OAMH TUXAEHb NOCTYyno-
BOFO 3HWKEHHSA HaBaHTaXeHHs 3 75% 3MmeH-
LUEHHAM obcary TpeHyBaHHS Bigpasy mnicns
NPOrpecyBHOTO TPEHYBaHHS i 3 OAHOYACHOD
NiATPUMKOLO iIHTEHCMBHOCTi Ha BUCOKOMY PiBHi
€ ed)eKTUBHOI CTpaTerielo Ans 3MeHLUEHHS
IL-6 i piBHSI KOpTM30My, @ TaKoX 36inbLUEHHS
npauesaartHocTi cnopTcMeHiB. O4eBnaHO, Lo
3HayHe 3MeHLUEeHHs obcary TpeHyBaHHsi 3a
NiATPUMKN iIHTEHCUBHOCTI HAa BUCOKOMY PiBHi €
XOPOLLIOKO cTpaTerieto Ansa 6opus nepes rono-
BHVMW 3MaraHHAMMU.

nocmyrnoee 3HUXEHHSI HaBaHMaXeHHs, IH-
meprielKiH-6, kopmu3orsn, 6opomsba, nPodykK-
mugHIiCmb.

Introduction

Over training may be defined as an increase in the
training volume or intensity which results in decrease

of performance (Petibois et

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
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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).One
of important goals for coaches and wrestlers is to increase

al.,, 2002). Six percent of

, Hasani S.H., Witid M., 2015
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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 etal., 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-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

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

Anthropometric and experience data for the subjects at the start of study. feblet
Group ((Ijloilt{g; Ta;zflri:n% 05)0% Tap(enriilg1 g)S %
Age (yrs.) 23+1 2242 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
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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.

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

Table 2.
Training program: values in parentheses denote the number of sessions for each item per week.
progressive training Tapering sessions
per week Monocycle WEEKS 1.2.3.4 WEEK 5
Tapering 1 Tapering 2
Weeks 1 2 3 4 Control %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 (min) | 45 (3) 45 (3) 45 (3) 45 (3) 45 (3) 23 (3) 12 (3)
Spee?ngmmg 1602 | 190(2) | 210(2) | 240(2) | 270 (2) 120(2) 602)
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)
Wrestling competition |4 33 | 153) | 143) | 163) | 1803) 9(3) 4(3)
(min)
Warm-down (min) 106) | 106) | 106) | 106) | 10(6) 10 (6) 10 (6)
21 a,b,c,d —e— Control
= 8 ---8--- Tapering 50%
gb 77 — & — Tapering 75%
— 6 -
=
(s]
£ 5
s 3 -
o
L2
=
O T T 1

Baseline

After training

After tapering

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.
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tapering group with control group (P<0.05) and among
tapering 50% and tapering 75% group (P<0.05).

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).

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 those reported by

400 -

350

(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

—e— Control

----M--- Tapering 50%

300

250 -

200 -

150 +

100

50

Cortisol Concentration ( noml/L)

— & —Tapering 75%

Baseline

After training

After tapering

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.

Performance
120 -

100 ~

80 ~

60 ~

Squat (kg)

40 A

20 ~

H Control
@ Tapering 50%

#

O Tapering 75%

Baseline

After training

After tapering

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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100
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O Tapering 50%

] O Tapering 75%

70
60 -
50 -
40
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Bench press (kg)

20 A
10 A

Baseline

After training

After tapering

Fig 4: The comparison of means (SD) of Bench press test in the three groups.
Significant among control and tapering 75% are indicated with (*).

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

86

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; Coutts
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).Our 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.
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