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Special Welcoming Remarks

I would like to take this opportunity to congratulate the
International Network of Wrestling Researchers for this
excellent work and thank you for your involvement in
the development of wrestling science. FILA welcomes
the International Journal of Wrestling Science as a
scholarly work that studies all facets of the world of
wrestling, from examining our historical roots, to
exploring possibilities of  high quality training in
wrestling, to providing scientific expertise in presenting
solutions to the modern problems we face. This work
can improve international and cultural understanding
and must be used to advance the development of our
sport in all areas of the world. Bravo!

« Je voudrais féliciter le Réseau International des
Chercheurs en Lutte pour cet excellent travail et les
remercier pour leur engagement dans I'avancement
des connaissances scientifiques dans le domaine de la
lutte. La FILA considére le Journal International des
Sciences de la Lutte comme une étude académique
qui aborde toutes les facettes du monde de la lutte
telles que l'examen de ses racines historiques ou
I'exploration des possibilités d’entrainement de haute
qualité et apporte une expertise scientifique dans la résolution des problemes modernes auxquelles
nous faisons face. Ce travail peut améliorer la compréhension internationale et culturelle et doit étre
utilisé pour 'avancement et le développement de notre sport dans tous les domaines. Bravo ! »

A xoten O6bl BOCMOMbL30BaTbCA 3TOW BO3MOXHOCTbLIO, 4YTOObI NO3APaBUTL  MeEXOYyHapOAOHYHO
opraHusaumio uccrnegoBaTenen cnoptMBHoM 6opbbbl 3a 3Ty npekpacHyt paboTty u nobnarogapuvtb
Bac 3a Bawe y4yactne B pa3sButum Haykm o 6opbbe. FILA npuBeTCTBYET BbIMyCK MEXAYHapOL4HOro
XypHana o HaydHbIX uccriefoBaHusix B obnactu crnopTuBHon 60pbbbl, 3aTparnBarowmnx passinyHble
acnekTel Mupa 60pbObl, OT N3YyYEeHUS HALLNMX UCTOPUYECKUX KOPHEWN, N3YHYEHUSI POMn U BO3MOXHOCTEMN
BNUAHNS 60pbObl Ha hopMUPOBaHME NMUYHOCTU CMOPTCMEHOB, 40 NPEAOCTaBMNEHNS HayYHbIX 3HaHWUI O
COBPEMEHHbIX Mpo6reM pasBuUTUS CNOPTUBHOW 60pbObl, C KOTOPbIMW CTankMBaltTCH TPEHepbl Y
crneynanucTbl. Ota paboTta MOXET ynyywuTb MeXAyHapoaHble CBA3M W KyNbTypHble
B3aUMOMOHUMaHMA (U OOIMKHbI UCMOMb30BaTbCA) AN COOAEWCTBUS Pa3BUTUIO HaLLEro cropTa BO BCEX
pernoHax mupa. bpagso!

=

Raphaél Martinetti
Président de la FILA
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Congratulations on the publication of the first issue
of the International Journal of Wrestling Science,
which will help spread knowledge about important
subjects related to your sport. Exercise physiology,
psychology, training science, sports medicine and
pedagogy, to name but a few, are fields that matter
in an athlete’s everyday life. It is vital that the
information gathered by the community of wrestling
experts will ultimately benefit the athletes. They
should always be at the centre of our efforts. It is
about protecting their physical and mental health,
offering them the best training environment possible
and ensuring their education.

Toutes mes félicitations pour la publication du
premier numéro de IInternational Journal of
Wrestling Science, lequel contribuera a la diffusion
des connaissances sur des sujets importants qui
concernent votre sport. La physiologie de l'exercice,
la psychologie, la science de l'entrainement, la
médecine du sport et la pédagogie, pour n'en citer
que quelgues-uns, sont des domaines qui comptent
dans la vie quotidienne d'un athlete. Aussi est-il
essentiel que les informations collectées par les
experts de ce sport qu'est la lutte puissent a terme
profiter aux athlétes. Ces derniers doivent en effet
toujours étre au centre de nos efforts. Nous devons
protéger leur santé physique et mentale, en
leuroffrant des conditions d'entrainement optimales
et en veillant a leur éducation.

Mowu nosgpasneHus no crny4varo Beixoda nepsoro Homepa MexgyHapoaHoro xypHana o Hayke bopb06bil,
nsgaHne kotoporo byger cnocobcTBoBaThb AarnbHeWeMy pacnpOCTPaHEHU0 3HaHWM O CMOPTUMBHOM
6opbbe. CnopTuBHas M3MONOrns, NCUXONorus, OCHOBbI TPEHMPOBOYHOIO Mpouecca, CnopTUBHAaA
MeauumMHa W negarorvka - BOT TOSMbKO HEMHOrne nu3 obnactew, Mmerwwmx 6onblioe 3HavYeHue Ans
NOBCEOHEBHOW XW3HU CMOPTCMEHA. 3HaHMSA, HaKOMMEHHble 3JKcnepTamu, Cneunanu3vpylwmnMmncs B
obnactn 60pbbbl, HeCOMHEHHO, ByayT NonesHbl cnopTcMeHam. VIMEHHO CnopTCMEHbI AOIMKHbI BbiTh B
LEeHTpe Hallero BHMMaHus. 340poBbe Tena u gyxa He OOMKHO CTaBUTbCA MOA Yrpo3y - CnopTCMEHaMm
HeobxoanmMo obecneynTb JOCTOMHBLIE YCIOBUSA OS5 00y4eHMs U TPEHUPOBOK.

Jacques Rogge
President
International Olympic Committee
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THE EFFECT OF TWO TYPES OF TAPERING ON PLASMA ANABOLIC AND
CATABOLIC STEROID HORMONES FOLLOWING INCREMENTAL TRAINING
IN ELITE MALE WRESTLERS

Karimi, M *, Nik Bakht, H *, Vaez Musavi, MK 2

! Department of Physical Education and Sport Sciences, Sciences and Research Branch, Islamic Azad University,
Tehran, Iran
? Imam Hossein University, Tehran, Iran

m.karimi2203@gmail.com

ABSTRACT

The purpose of the present study was to determine the effect of two types of tapering on the concentration of
plasma testosterone (T), cortisol (C) and testosterone to cortisol (T:C) ratio in elite male wrestlers after a period of
incremental training. Thirty elite male wrestlers were selected randomly and divided into three equal groups:
tapering 1 (50% reduction in training volume), tapering 2 (75% reduction in training volume) and control (regular
training). Following four weeks of incremental training, one week of tapering was performed. Blood samples were
collected from all participants at the beginning of the 1st week and at the end of the 4th and 5th weeks. Plasma
levels of C and T were assayed using standard commercial ELISA kits (Quantikine; R & D Systems, Minneapolis,
MN). Data were analyzed by using one-way ANOVA. The results showed that after one week of tapering, the
plasma levels of C significantly decreased (P<0.05). Despite increases in plasma levels of T, it was not
statistically significant. However the T:C ratio increased (P< 0.05). The results indicate that both types of tapering
might improve physical performance and alter anabolic and catabolic steroid hormones in elite male wrestlers, but
the 75% reduction in training volume, while the intensity is kept high, has the most beneficial effect on anabolic
and catabolic steroid hormones in wrestlers.

KEY WORDS: tapering, testosterone, cortisol, T:C ratio, wrestling

INTRODUCTION

Intense physical exercise with insufficient recovery may lead to a condition that is known as overtraining (OT).
The side effects of OT may be eliminated or minimized by a change in training load, recovery times, nutrition or
pharmacological intervention and regular monitoring of athletes. Tapering as a recovery technique is used prior to
competition to reverse the side effects of OT and it allows to athletes to achieve peak performance. These
findings allow investigators to make training recommendations to optimize pre-event tapering strategies (8,16).
However, understanding the physiological mechanisms underlying the observed performance changes needs
further investigation. Based on the premise that OT is an imbalance between training and recovery, it has been
argued that a neuroendocrine imbalance is one of the main causes of OT. Changes in hormonal response have
been reported in highly trained and overtrained athletes (5, 13). Hormonal markers such as testosterone (T),
cortisol (C) and testosterone to cortisol (T:C) ratios have also been suggested as potential markers of
overtraining. Although the T:C ratio has been proposed as a marker of training stress (1,11), the available data in
the literature concerning T and C responses to tapering in athletes are inconclusive.

Depending on the intensity and duration of training, hormones with anabolic or catabolic properties, in particular T
and C respectively, show quantitative changes signaling a catabolic state (3). The T:C ratio has been used to
evaluate training responses and to predict performance capacity (1). The increase in this ratio is considered to
indicate an anabolic state, and inversely when it falls by 30% or more, representing a catabolic state. Costill et al.
(1991) reported that after three weeks of tapering in swimmers, plasma levels of T increased and C decreased.
Mujika and colleagues (13, 14), reported that after a 6-day taper in middle-distance runners; total testosterone
(TT), free testosterone (FT), C, TT:C and FT:C remained stable as a result of the taper and individual changes in
these markers did not parallel changes in performance during the taper. However, 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. This study was undertaken to examine the effect of two types of tapering (i.e. a 50%
reduction and a 75% reduction of training volume) on selected anabolic and catabolic steroid hormones after four
weeks of incremental training and after one week tapering in elite male wrestlers.
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MATERIALS AND METHODS

Thirty Iranian elite wrestlers (age = 21.8+1.3 years, height = 172.6 + 4.9 cm, BF% = 10.7 + 2) volunteered to
participated in this study. Prior to participation, all subjects read and signed informed, voluntary consent forms. All
wrestlers had at least 6 years of training experience. After completing 4 weeks of incremental training exercise,
the subjects were randomly assigned to three groups; the first control, the second tapering 1 (50% reduction in
training volume) and the third tapering 2 (75% reduction in training volume).

To create a realistic reduced training scenario, 30 well trained elite wrestlers who were fully trained as if preparing
for a competition season. The training status of every subject over the preceding 8 weeks and the training history
were obtained by questionnaire, training log, and personal interview.

Venous blood samples were drawn from a forearm vein at the beginning of the 1st week, and at the end of 4th
and 5th weeks. Plasma levels of C and T were analyzed using validated ELISA kits (Quantikine; R & D Systems,
Minneapolis, MN). T/C ratio was calculated from the value of T and C.

All participants completed a 4-week incremental, high-intensity training period (Table 1). After this 4 week
progressive training and before the tapering period began, subjects were divided into three equal groups of
tapering 1 (50% reduction in training volume), tapering 2 (75% reduction in training volume) and control
(continued weekly training).

Table 1. Training programs; values in parentheses denote the number of sessions for each item per week

Mesocycle Incremental training Tapering
Group 1 2
Weeks 1 2 3 4 5
Warm-up( min) 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) 22(3) 11(3)
Speed training (m) 160(2) 190(2) 210(2) 240(2) 120(2) 60(2)
Plyometric training (j) - 30(3) 36(3) 42(3) 21(3) 10(3)
Technical training (min) 16(3) 18(3) 20(3) 22(3) 11(3) 5(3)
Wrestling competition (min) 10(3) 12(3) 14(3) 16(3) 8(3) 4(3)
Warm-down 10(6) 10(6) 10(6) 10(6) 10(6) 10(6)

Means and standard deviations were used to describe quantitative variables. Statistical comparisons were made
using a one-way analysis of variance (ANOVA) and Scheffe’s post-hoc comparison. The level of significance was
set at P<0.05.

RESULTS
Table 2 lists the descriptive values of hormonal profile of wrestlers at the beginning of 1st week and at the end of
4th and 5th weeks.

Table 2. Hormonal profile of wrestlers at the different phase of training. Data are means (+SD).

Testosterone (nmol.I™") Cortisol (nmol.I™" T:C ratio (*100)
Group
wk1 wk4 wk5 wk1 wk4 wk5 wk1 wk4 wk5

Control  23.1(2.2) 19.9 (2.1) 19.0(1.8) 244.8(33.4) 311.1(35.4) 322.0(28.8) 9.4(0.5) 6.3(0.2) 5.8(0.1)
Tapering 1 22.6 (1.6) 18.8 (2.4) 19.7(1.5) 255.5(37.8) 317.6(27.4) 308.0(37.8) 8.9(0.8) 5.8(0.3) 6.3(0.2)
Tapering 2 22.1(1.9) 18.9 (1.9) 20.1(1.6) 249.2(34.0) 308.3(31.4) 289.2(29.4) 8.8(0.7) 6.0(0.1) 6.9(0.2)

One way ANOVA result of cortisol and T/C ratio reveals a significant difference while compared among the three
groups at week 5. Post-hoc multiple comparison of C is found significant between control and tapering 2 groups
(p<0.05) while T/C ratio found significant between control and tapering 1 and tapering 2 groups. However, the
means differences between control and tapering 2 is more than control and tapering 1 (p<0.001). No significant
difference was found in the value of T at week 5 (p>0.05). However, the mean value of T is lower in the control
group when compared to the two tapering groups (Table 2). Table 3 contains the paired t-test results for the
performance scores for the wrestlers, which is compared between week 4 and week 5 and shows a significant
difference (p<0.001).
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Table 3. Paired T-test for performance score before and after tapering

Mean(xSD)
Group
wk1 wk4 T value Level of significance
Control -29.7 (7.8) -35.0 (9.6) 7.74 0.000***
Tapering 1 -30.9 (8.1) -24.5 (6.1) -8.91 0.000***
Tapering 2 -27.1 (10.3) -20.1 (9.1) -8.57 0.000***

* P<0.05, **P<0.01, **P<0.001, ns-not significant

DISCUSSION/CONCLUSIONS

Intense exercise causes acute and chronic changes in the endocrine system (9, 15). Because of the response to
training-induced stress, the hormones, such as C and T, are often discussed as markers for monitoring stress of
training and predictors of performance capacity. These hormonal markers of training stress are a reflection of
changes in the training load in different phases of the competition season. The plasma levels of T and C could
represent anabolic and catabolic tissue activities, respectively. Also, the T:C ratio has been suggested as a
marker of training stress (1,11), but data in the literature concerning T and C responses to tapering in athletes are
inconclusive. The results of the present study showed that following the four weeks of incremental training in
wrestlers, plasma levels of C increased and T decreased. These results are similar to that reported in other
studies (2,4) and disagree with that reported by Houmard et al.(1990) and Mujika et al.(1996). The differences in
study results may be related to factors such as; type of exercise, intensity and volume of training, gender and
training programming.

Cortisol is one of the stress hormones that increases during mental stress states and training-induced stress.
Increases in C can cause an immune response during incremental training leading to the overtraining syndrome.
Studies demonstrate that a low C concentration were a prerequisite for improved performance in events that rely
largely on the contribution of anaerobic metabolism to total energy supply (2). After one week of tapering, the
performance profile improved along with a decrease in C levels. These results are similar to those reported by
Mujika et al. (1996) and Pederson et al. (2000) and disagree with those reported by Gleeson et al. (2004) and
Ronsen et al. (2002). Our findings indicated that following four weeks of incremental training, plasma levels of T
declined. These wrestlers were in a pre-competition phase and may have had elevated plasma levels of T, and
the four weeks incremental training caused a decline in these T concentrations. T is important in the regulation of
immune and endocrine response to stress. Long-term exercise prevents the secretion of gonadotropin releasing
hormone and thereby the plasma levels of T decline. Handziski et al. (2006) indicated that a decline in the T:C
ratio is an index of fatigue. On the other hand, decreases in T levels and increases in C levels can also be used
as fatigue indices. Our findings indicate after one week of tapering with both a 50% and 75% reduction in training
volume, the plasma levels of C decreased and T increased. These results are similar to that reported by Mujika et
al.(2002) and Ronsen et al.(2001). Increases in T and decreases in C indicate anabolic processes. This state is
necessary for the optimal function of the glycolytic power system and performance. T, C and T:C ratios may
provide data on physiological stress, recovery and the performance capacity of wrestlers during a tapering period.
But functional advantages may occur without changes in these hormones. Certainly other markers such as
plasma and urinary levels of catecholamines, growth hormone and insulin-like growth factor-1 could be useful
tools for monitoring training and tapering- induced adaptations.

PRACTICAL IMPLICATIONS / ADVICE FOR ATHLETES AND COACHES

Our findings indicate that incremental training for 4 weeks in elite male wrestlers can significantly elevate post
exercise plasma levels of C and decrease plasma levels of T and T:C ratio. Also a tapering period of 1 week will
essentially reverse these changes while at the same time improve performance in the tapering groups. According
to the results both types of tapering might improve physical performance and anabolic and catabolic steroid
hormones in elite wrestlers, but the 75% reduction in training volume, while the intensity kept high, is more useful
tapering strategy for wrestling.
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MMA3SMEHHbBIX AHABOJIMYECKUX U KATABOJIMYECKNX CTEPOUAHDBIX
FOPMOHAX NOCJIE MUHTEHCUBHOI'O OBYYEHWUA B NMPU NOAITOTOBKE
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PE3IOME

Llenbto HacTosilero vccrnenoBaHus ObiNo onpeaenuTb BrUsSIHUE ABYX TUMOB TPEHMPOBOYHOIO Mpouecca Ha
KOHUeHTpaumn nnasmbl TectoctepoHa (T), koptusona (C) u TectoctepoHa B koptuaona (T:C) npu nogrotoske
BbICOKOKBaNMMULMPOBaHHbIX 6opuoB nocne nepvoaa WHTEHCVBHOrO obyueHus. Tpuauatb
BbICOKOKBanNMuUUMpoBaHHbIXx 60puoB Obinn BbibpaHbl CnyyavHbiM OOpa3oM W pasgenieHbl Ha TpU paBHble
rpynnel: 1 rpynna (50%-Hoe cHmxeHne obbema noAaroToBku), 2 rpynna (75%-Hoe cHkeHne obbema NOAroTOBKM)
N KOHTpons (perynsipHoe obyyeHne). O6pasubl KpoBK BbiNM B3ATbI Y BCEX YYAaCTHWKOB B Ha4arne nepeon Hedenm
1 B KoHUe 4-ro un 5-n Hegenu. MNnasme kposu C-u [T 6bIMM NpoaHanM3npoBaHbl C MCNOMNb30BaHNEM CTaHOAPTHbIX
koMmmepdeckux HabopoB ELISA (Quantikine, R & D Systems, Minneapolis, MN). [aHHble 6binu
npoaHanM3nMpoBaHbl C NOMOLLBD OAHOGAKTOPHOro AucnepcuoHHoro aHanmsa ANOVA. PesynbTaTbl nokasanm,
YTO MOCrne OAHOW HeAenu YMEHbLUEHUSI Harpysku, ynydlleHa npou3BOAMTENbHOCTb U Mra3MeHHble ypoBHU C
3HaunTenbHO cHusmnace (P<0,05). HecmoTpsa Ha yBenuyeHue B nnasme ypoBHsl T, 3TO He BbINo CTaTUCTUYECKN
3HauumbiM. OpHako T:C cooTHoweHue ysenuuunocb (P<0,05). Pesynbratbl nokasbiBatoT, 4to oba Tuna
YMEeHbLUEHMA Harpy3ok Mornu Obl ynyywmntb duamyeckyto paboTocnocobHOCTb U M3MEHATb aHabonmyeckmx u
kaTabonnyecknux CTepouAHbIX FOPMOHOB B BbICOKOKBANMUUMPOBaHHbIX OOpPLOB, HO CHWXeHWe Ha 75% B
TPEHNPOBOYHbI 06bEM, B TO BPeEMS KaK MHTEHCUBHOCTb MOOOEPXKMBATbCA Ha BbICOKOM YpPOBHE, SBMSETCS
Hanbonee 9ddEKTVBHLIM AN MNOBLILWEHUS NPOU3BOAUTENBHOCTM W aHabonuuyeckMx CTepouaoB MU
kaTabonunyeckux ropMmoHoB y 60pLoB.

KIMKOYEBbBIE CIIOBA: YMEHbLUEHNE, TECTOCTEPOH, KopTmK3o0, T:.C OTHOLLEHME, bopbba.

BBEOEHUE

VIHTEHCMBHbIE  (PU3MYECKME  YMPAKHEHUA C HEeOOCTAaTOYHbIM  BOCCTAHOBMEHMEM  MOXET TMpPUBECTU K
nepetpeHupoBaHHocTu (OT). Mobo4yHble adhdekTsl OT MOryT BbITh YCTPaAHEHbI UMK CBEAEHbl K MUHUMYMY NyTEM
N3MeHeHNs1 y4ebHOW Harpysku, BpeMsi BOCCTAHOBMEHMS, MUTAHUA M (bapMakonormyeckoro BMeLlaTensCcTBa u
perynsipHbii KOHTPOSb 3a cnopTcMeHaMu. CHUXKEHWE Harpy3kn Kak BOCCTaHOBIIEHNE MEpPONpUsiTUe UCNONb3yeTcs
00 COpeBHOBaHWI cnocobcTByeT cHwkeHuto Ol1, 4TO Mo3BOMSET CNOpPTCMEHaM LOCTUTHYTb MakCUMarbHOW
NPOu3BOAUTENBHOCTU. OTWM MONOXEHUSA MO3BOMSAOT  MCCredoBaTensM MNOAroTOBUTb  pekoMeHZauui  no
onTuMmu3auun npegcopeBHoBaTenbHON noArotoBkn (8,16). TemM He MeHee, MNoHMMaHuWe U3NONOMMYECKUX
MEXaHW3MOB, NeXallMx B OCHOBe HabmnogaembiX M3MEHEHWI MNpOoM3BOAMTENbHOCTM TpebyeT AanbHenwero
n3yyeHns. Mcxoga uM3 TOro, 4To 3TO HABMsSeTCs AucbanaHcoM Mexay TPEeHWPOBOYHBIMU Harpyskamu U
BOCCTaHOBMEHMEM, ObINO BbICKA3aHO MHEHMWE, YTO HEMPOSHAOKPUHHBIE AncHanaHc ABNsSETCst O4HOM U3 OCHOBHbIX
npninH OT. N3MeHeHWs1 B FOPMOHANbHOM peakuMyM Obinn 3aperMcTpyMpoBaHbl B XOPOLUO MOATOTOBIIEHHBIX U
nepeTpeHnpoBaHHbIX cnopTcmeHax (5, 13). FopMoHanbHble Mapkepbl, TakMe kak TectoctepoH (T), kopTnsona (C)
n TectocTepoHa B kopTturaona (T: C) oTHOLWeEHUS Takke Dbl NPpeasioKeHbl B KAYECTBE NOTEHUMANbHbIX MapkepoB
nepeTpeHupoBaHHocTK. XoTsa T: C oTHoweHme Obin NpeanoXeH B Ka4ecTBe Mapkepa noarotoBku crtpecca (1,11),
umewwmeca B nutepatype gaHHble o T M C OTBETOB Ha MNNaHMpPOBaHME TPEHMPOBOYHbIX HArpysok Ha
3aKMNYUTENBHOM 3Tane NoAroToBKM elle OCTaTOYHO He pa3paboTaHbl.

B 3aBMCUMMOCTN OT MHTEHCUBHOCTU U ANUTENBHOCTU 06y‘-IEHMF|, FTOPMOHBbI C aHabonu4yeckorn nnun katabonunyecknx
CBOMCTB, B 4acTtHocTh, T u C, COOTBETCTBEHHO, MOKa3aHbl KONMUYECTBEHHbIE W3MEHEHUS CUrHanusaumm
KkaTabonunyeckne cocTosiHUS (3) T: C cooTHOLLEHNe BbINo UCMONb30BaHO AN OLEHKN NOAroTOBMEHHOCTU 60pLI,OB
N BO3MOXHOCTU MPOrHoO3npoBaTtb WUX paGOTOCI'IOCO6HOCTb (1) YBenuMyeHne 3TOro nokasaTenst cuYutaeTtcs
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yKasbIBalOT aHabonM4eckoro coctosiHus, U obpaTHo, korga oH nagaet Ha 30% wunu Gonee, NpeAcTaBnSOLMNX
katabonuyecknx wusmeHeHun. Costill n gp.. (1991) coobwwmn, 4YTO nocrne Tpex Hedenb YMEHbLUEHne
TPEHUPOBOYHBIX HArpy3oK y MOBLOB, NMna3MeHHble ypoBHM T yBenuuunacb M C cokpatunocb. Mujika n ero
konnern (13, 14), coobwmnn, 4To Nocne 6-O4HEBHOW YMEHbLUEHUSI Harpy3ku GeryHoB Ha ANWHHbIE OUCTaHLMMK,
obuwero tectoctepoHa (TT), ceBobogHoro TectoctepoHa (FT), C, TT: C u FT: C octaBanca craburnbHbiM B
pe3ynbTate OTAEeNbHbIE N3MEHEHUS B 3TUX MAPKEPOB HE U3MEHSNN B NPOM3BOAUTENBHOCTU BO BPEMS CHUXEHUS
Harpy3ku. OgHaKko, HECMOTPSI Ha CHWXKEHWE Harpy3kM MeTofbl LUMPOKO WCMONb3YTCA B PasfMuyHbIX BuOax
crnopTa, PyKOBOASLLUX NPUHLMMOB A51S NPOrpaMMUpoBaHMs ONTUMAIIbHbIX CXEM CHDKEHWST HAarpy3ok B 6opbbe He
ObINM XOpOLWIO M3yyeHbl. DTO MccredoBaHWe ObINo NPOBEAEHO AN U3YYEHWUs] BIMSIHUS OBYX TUMOB (TO €CTb
cHwkeHve Ha 50% un 75% cokpalleHue TPEHMPOBOYHbLIX HArpy3ok) Mo OTAeNbHbIM aHabonMyeckux u
kaTabonnyeckMx CTepouaHbiX FOPMOHOB MOCME YEeTbIpeX HeAenb AOMOSNTHUTENbHBIX MOATOTOBKM M NOCIe OOHOW
He[eny CHUXKEeHWEe Harpy3oK B MOArOTOBKE BbICOKOKBaNM@ULMPOBaHHbIX 60OpLIOB.

MATEPUAIbI U METO[bI

TpupuaTb MPaHCKNX BbICOKOKBANUMMUMPOBaHHbLIX 6opuoB (Bo3pacT = 21,8 + 1,3 neT, poct = 172,6 + 4,9 cm,
BF% = 10,7 + 2) no6poBoNbLHO y4yacTBOBanu B 3TOM uccnegosaHun. [Jo y4acTnsa Bce CNOpTCMEHbI npoynTanu u
nognucanu nonoxeHve o OOGPOBOMNBHOM y4acTuM B aKcnepumeHTe. Bce Gopubl, No kpariHen mepe, umenu 6
NEeTHUI TPEHUPOBOYHBIN CTax. [locne okoH4YaHusA 4-x Hefenb TPEHNPOBOK CNOPTCMEHbI, ObINKU pacnpeneneHsl Ha
TpW rpynnbl: NepBas KOHTPONbHagA, BTOpas, roe Harpy3ka umena 50%-Hoe CHwxkeHne obbema noaroToBKM, a
TpeTbs rpynna, rae Harpyska umerna 75%-Hoe CHukeHne obbema NogroToBKu.

Ons co3aaHuA peanncTtn4Horo cueHapuA cBoanTcA 06yquV|e, 30 Xopouwio noAaroToBJ1IE€HHbIX
BbICOKOKBaﬂI/I(bVILI,VIpOBaHHbIX 60leOB, KOTOpble OblMM  MONMHOCTbLIO NOArOTOBMEHbI Kak Obl rOTOBSACL K
COpeBHOBAHUAM Ce30Ha. O6yquV|e cTaTtyC Kaxgoro Cy6'beKTa Nno CpaBHEHUIO C npeabigywnm 8 Hepenb wu
o6yquMe Obinn NnoJ1y4eHbl C MOMOLLIbIO BOMPOCHUKA, U NIMYHOIo MHTEPBbLIO N aHaln3a XypHara.

BeHo3HOM KpOBU ObINM B3ATbl U3 BeHbl Npeanseybss B Havane nepeBon Hedenu, a B KOoHue 4-ro n 5-n Hepenu.
Mna3sme kposu C-u [ 6binM NpoaHanManpoBaHbl ¢ ncnonb3oBaHmem nposepkn MPA Habopbl (Quantikine, R & D
Systems, Minneapolis, MN). T / C HopmaTus paccumtaH oT 3HayeHuss T un C.

Bce yyacTHukM 3aBepuimnu 4-HegenbHbl AONOMHUTENbBHbBIX, BBICOKOW MHTEHCMBHOCTU nepuop obydeHuns (Tabn.
1). lMocne aTtoro 4 Hepenu NpPOrpPeCCUBHON TPEHWPOBKM W Mepend CHWKEHMeM Harpysku, CcybbekTbl Obinu
pasgeneHbl Ha TpPW paBHble rpynnbl Harpy3ka umetowas 50%-Hoe CHWXeHWe obbema NoAroTOBKM, Harpyska
nvetowwasa 75%-Hoe cHuxeHne obbema MOATrOTOBKM M KOHTPONbHas, NMPOOOIKEHNe exeHeaernbHO obyyeHue no
TPaAMLUMOHHON MeToaMKe.

Tabnuua 1. MporpaMmbl NpodyeccroHarnbHoW NOAroTOBKW; 3HAYeHUst B ckobkax o603Ha4aloT YMcno ceccuin ans
KaXk[oro aneMeHTa B Hegeno

Mesouukrnbl JononHntenbHas noaroToska YMeHbLleHne
Harpysku

pynnbl 1 2

Hepenu 1 2 3 4 5

Pa3smuHka (M1H) 15(6) 15(6) 15(6) 15(6) 15(6) 15(6)

WHTepBanbHasa TpeHupoBka 20(3) - - - - -

(MuH)

O6yyeHne conpoTmerieHnio 45(3) 45(3) 45(3) 45(3) 22(3) 11(3)

(MuH)

CkopocTHas TpeHupoBka 160(2) 190(2) 210(2) 240(2) 120(2) 60(2)

(M)

MnuomeTtpuyeckas - 30(3) 36(3) 42(3) 21(3) 10(3)

nogrotoeka (J)

TexHudeckass  noarotoBka 16(3) 18(3) 20(3) 22(3) 11(3) 53)

(MuH)

Bopbb6a KoHKypeHumu (MuH)  10(3) 12(3) 14(3) 16(3) 8(3) 4(3)

3amuHka 10(6) 10(6) 10(6) 10(6) 10(6) 10(6)

Cpe,EI.CTBa N CTaHOapTHble OTKITOHEHUA Oblnn MCNoNb30BaHbI ana onncaHna Konny4eCTBEeHHbIX NepeMeHHbIX.
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Cratuctnyeckne cpaBHeHUs Obinn caenaHbl C MOMOLLbIO 04HOMAKTOPHOro ancnepcroHHoro aHanmsa (ANOVA) n
nocrne cneuuanbHon cpaBHeHnto Ledde. YpoBeHb 3HAUMMOCTHM Obin yCTaHOBIEH Ha ypoBHe P <0,05.

PE3YJIbTATbI
B Tabnuue 2 npuBeaeHbl 3Ha4YeHUSA onMcaTensHOM ropMoHarnsHOro npodgunga 60pLIOB B Havane nepeov Heaenu n
B KOHUe 4-ro u 5-ii Hegenw.

Tabnuua 2. FlopMoHanbHbIM Npocune 6opLUoB Ha pasHbix aTanax obyyveHusa. [laHHble cpeacTBa (+ cTaHaapTHOE
OTKINOHEHWE).

TecTocTepoH (nmoI.I'1) KopTnson (nmol.l'1) T:C oTHOLLEHME
(*100)

Mpynnbl wk1 wk4 wk5 wkl wk4 wk5 wkl wk4 wk5
K 23.1 (2.2) 19.9 (2.1) 19.0(1.8) 244.8(33.4) 311.1(35.4) 322.0(28.8) 9.4(0.5) 6.3(0.2)
5.8(0.1)

3r1 226 (1.6) 18.8 (2.4) 19.7(1.5)  255.5(37.8) 317.6(27.4) 308.0(37.8) 8.9(0.8) 5.8(0.3)
6.3(0.2)
3r2 221 (1.9) 18.9 (1.9) 20.1(1.6) 249.2(34.0) 308.3(31.4) 289.2(29.4) 8.8(0.7) 6.0(0.1)
6.9(0.2)

OauH 13 cnocobos ANOVA pesynbtaTe kopTusona n T / C COOTHOLLEHNE MOKa3biBaeT 3HAYNTENbHYIO pasHULYy B
TO BpPeEMS Kak MO CPaBHEHMWIO Cpeau Tpex rpynn B Hedento 5. [ocne HeckonbkMx cneumanbHbiX cpaBHeHun C
HaxoauTCa 3HaYUTENbHOE MeXAY KOHTPOMbHOW W akcnepumeHTanbHon 2 rpynnsl (p <0,05) T / C oTHoweHue
0BOHapYXnnu 3HaYuTENbHbIE MEXAY KOHTPOMBHOW WM JKCMepUMEHTanbHbiMKM 1 1 2 rpynnbl Cyxaetcs. Tem He
MEeHee, pasnuunst Mexay CPeAcTBamu YrpaBlieHUs U 3KCMEpPUMEHTanbHONW 2 Gonee 4Yem B KOHTPOSIbHOW U
akcnepumeHTaneHon 1 (p <0,001). HeT cyuwlecTBeHHOW pasHuubl Obin HangeH B 3HadeHve T B Hepgeno 5 (p>
0,05). Tem He MmeHee, cpegHee 3HayeHue T HMXKe B KOHTPOMbHOW rpynne, Korga rno CpaBHEHUID C OBYMS
aKcnepvMeHTaneHeiMy1 rpynnamu (tabn. 2). Tabnvua 3 cogepXuT napHbiX T-pesynbTaTbl TeCTUPOBaHUS
Npou3BOAUTENbHOCTM OueHKM Ansg 6opuos, KOTopble cpaBHUnM Mexay 4 v 5-a HegenenW W nokasbliBaeT
cyliecTBeHHoe pasnuyue (p<0,001).

Tabnuua 3. MapHble T-TecT Ana nokasaTensMy NPOU3BOAMTENBHOCTM A0 WM MOCIEe YMEHbLUEHWE Harpy3ok B
OMbITHBIX rpynnax

CpegHune (x cTaHgapTHoe OTKIIOHEHME)
"pynnbl wk1 wk4 T value  3HayYeHue ypOBHSA 3HAYNUMOCTU

Kr -29.7 (7.8) -35.0 (9.6) 7.74 0.000***

ar1 -30.9 (8.1) -24.5 (6.1) -8.91 0.000***

ar 2 -27.1 (10.3) -20.1 (9.1) -8.57 0.000***

* P<0.05, **P<0.01, ***P<0.001, NS-He nmeet 3Ha4eHusi

OBCYXOEHUE U BbiIBOAbl

MHTEeHCUBHbIE YyNpaXXHEHWS BbI3bIBAOT OCTPble U XPOHWYECKMe WM3MEHEHUS B SHAOKPUHHOM cucteme (9, 15).
MoTomy 4TO Yy4eBHO-TPEHUPOBOYHBINA NPOLIECC BAMSET Ha KoHueHTpauuio nnasmbl (T) n (C), aTu nokasartenu
XapakTepusyoT paboTocnocobHOCTbL CMOPTCMEHOB. OTW rOpMOHarbHble MapKepbl NOATOTOBKU CTpecca SBNSATCS
OTPaxXeHNeM U3MEHEHUN B TPEHWPOBOYHOM Harpy3ku Ha pasnu4yHbIX aTanax nogrotosku. MNnasme kposu T u C
MOryT NpeacTaBnaTb aHabonnyeckmx 1 katabonmyecknx AesaTenbHOCTM TKaHen, COOTBETCTBEHHO. Kpome Toro, T:
C ko3athhmumeHT BbIN NpeasioxkeH B Ka4ecTBe Mapkepa nogrotoBku ctpecca (1,11), HoO AaHHble B nuTtepatype o T
n C OTBETOB Ha CHWXEHWE Harpy3ku y CMOPTCMEHOB He SABMSAOTCA OKOHYaTenbHbIMWU. Pe3ynbTaTtbl HacTosLero
nccregoBaHUsl nokasanu, YTo Mnocne 4YeTbipex Hedenb AOMNOMHUTENbHOW MOAroTOBKM B 60pLOB, Miia3mMeHHble
ypoBHn C yBenuuunocb M T cHu3unacb. 3T pes3ynbTaTbl aHanoruMyHbl, 4TO coobwanocb B ApPYyrux
uccnepoBaHusx (2,4) n He cornacytotcs ¢ pesynbTatamu Houmard n gp.. (1990) u gp. Mujika. (1996). Pasnnuus
B pe3ynbTaTbl NCCNefoBaHNUA MOryT OblTb CBSA3aHbl C TaKUMKU dhakTopamu, Kak: TMN YNPaXXHEHU, MUHTEHCUBHOCTb
1 06bem NoaroToBKM, NON 1 06y4eHVe NPorpamMmMnpPOBaHMIO.

KopTuson siBnsieTcs o4HMM U3 rOPMOHOB CTpecca, KOTOpbI yBENMYMBAETCS B TEYEHNE NMCUXUYECKUX COCTOSIHWUIA
cTpecca U y4eBHO-TPEeHMPOBOYHOro cTpecca. YBenuyeHne C MOXET Bbl3BaTb WMMYHHBLIA OTBET B TeYeHue
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OOMOSTHUTENBHON NOArOTOBKWU, Bedylime K CUHOPOM MepeTpeHnpoBaHHOCTU. MccnepoBaHus nokasbiBalT, YTO
HM3Kast koHUeHTpaums C Oblnn NPeanocbIiKON ANS MOBLILWEHUS MPOU3BOAUTENBHOCTM B COOLITUSX, KOTOpble
nonararTcsl B OCHOBHOM Ha BkNnag aHaspobHoro metabonvama B obwiem obbeme noctaBok sHeprum (2). MNocne
O[HOW Hedenu cyxaeTcs, Npodub NPOU3BOAUTENBHOCTU YrydlIEeHNe Hapsaay ¢ ymeHblueHneM ypoBHsa C. Otu
pes3ynbTaTbl aHanormyHbl TemM, kotopble coobwmnu ap. Mujika ET. (1996) n ap. MNMeaepcoH. (2000) n cornaceH ¢
Temu, coobwun anb nucoH un ap.. (2004) n gp. Ronsen. (2002). Hawwn uccnegoBaHusa nokasanu, 4To
crnepywowme YeTblpe Heaenu AoNoMnHUTENbHbIX MOATOTOBKM, NNasMeHHble ypoBHM T oTkasancs. 3Ty 6opubl 6binn
B NpeaBapuTenbHOM 3Tane KOHKypca W, BO3MOXHO, Obin NOBbILIEHHbLIN YPOBEHb Nna3mMbl T, 1 4YeTblpe Hegenu
NOArOTOBKN OOMOMHUTENbHbLIX BbI3BANO cnaj B 3TUX T KOHUEHTpauuu. T urpaeT BaxHYH ponb B perynayuu
UMMYHHOW W 3HOOKPUHHOW CUCTEMbI Ha cTpecc. [1onrocpouHbii ynpaxHeHue npedoTBpallaeT Cekpeuuto
rOHaZOTPOMNWH PUITM3UHI TOPMOHA M TEM CaMbiM MIa3MeHHble YPOBHU cHxkeHus T. Handziski n gp.. (2006)
nokasanu, 4to cHwkeHne T: C cooTHoweHue nHaekca yctanoctu. C apyron CTOPOHbI, CHUXEHME YPOBHS T K
noBbileHne ypoBHS C Takke MOXeT ObITb MCMOMb30BaH Kak yCTanocTb MHOEKCOB. Hawwm pe3ynbTaTthl yKa3biBaloT,
nocrne ogHow Hepenu cyxatowmncs ¢ obonx 50% n 75%-Hoe CHMKeHMe oOGBLEMOB MOArOTOBKW, Mias3MeHHbIe
ypoBHU C cHuauncs n T yBenuuunacb. ATn pesynbTaTbl aHanornyHel coobwmn anb Mujika n gp.. (2002) v gp.
Ronsen. (2001). YBenudenne T n ymeHbliaetcs B C ykasbiBaloT Ha aHabonuyeckne npoueccol. ATO COCTOSHUE
HeobxooMMO ANa ONTUMAanbHON (PYHKUMM FIIMKONUTUYECKUX CUCTEMbI MOLLHOCTb Y NPOU3BOAUTENLHOCTL. T, C 1
T: C OTHOWEHMEe MOXeT npenocTaBUTb [fAaHHble O (M3MOMOrMYECcKoro CTpecca, BOCCTaAHOBIEHME W
paboTtocnocobHocTb 60puUOB BO Bpems cyxaetca nepuod. Ho dyHKuuOHanbHble npeumyllecTsa MOXeT
npoucxoaute ©€3 Wu3MeHeHWss 3TUX FOPMOHOB. KOHEYHO ApyrMx MapkepoB, TakuMX Kak nnasve un Moye
KaTexonammHOB, TFOPMOHa pocCTa W MWHCYNMHOMOAOGHOro dakrtopa pocta-1, MoryT OblTb  MOMEe3HbIMU
WHCTPYMEHTaMM ANsi MOHUTOPUHIa NOArOTOBKU N YMEHbLUEHME-BBIHYXAEHHbIX aganTauni.

NMPAKTUYECKWUE PEKOMEHOALIUK /| COBETbI ANA CNOPTCMEHOB U TPEHEPOB

Haww paHHble  MoKasbiBalT, 4TO  OOMNOMHUTENbHble  obyyeHne B TevyeHve 4  Hegenb B
BbICOKOKBaNMMULMPOBaHHbIX HOPLOB MOXET 3HAYUTENbHO NOAH ATb WTabHble yYeHUs: nnasmeHHble ypoBHM C 1
CHWKeHue nnasmeHHbix ypoBHem T u T: C oTHoweHue. Kpome TOro, ymeHblleHue Cpokom Ha 1 Hegento
CYLLECTBEHHO U3MEHNTb 3TN U3MEHEHUS U B TO X€ BPEMS MOBbLICUTb NPOMU3BOANTENBHOCTb B 3KCMEPUMEHTANbHbIX
rpynnax. o pesynbtatam o6oux TMMOB rpynnbl MOrMM Obl ynyywuWTb U3NYeckyld paboTocnocobHOCTbL U
aHabonuyeckmx 1 kaTabonmyecknx CTepongHbIX FOPMOHOB Y BbICOKOKBANMMUUMPOBaHHbIX 60pLOB, HO CHUXEHNE
Ha 75% TpeHMpoBOYHOrO Obbema, B TO BpPEMS KaK MHTEHCVMBHOCTb MOAAEPKUBAETCA Ha BbICOKOM YPOBHE,
saBnsetca 6onee nonesHbIM, B CTparternyeckomnnaHe ans 6opbobi.

EFFET DE DEUX TYPES D'ENTRAINEMENTS AMENAGES SUR LES
HORMONES STEROIDES ANABOLIQUES ET CATABOLIQUES DU PLASMA
CHEZ LES LUTTEURS DE HAUT-NIVEAU

Karimi, M %, Nik Bakht, H *, Vaez Musavi, MK 2

! Department of Physical Education and Sport Sciences, Sciences and Research Branch, Islamic Azad University,
Tehran, Iran
? Imam Hossein University, Tehran, Iran

m.karimi2203@gmail.com

RESUME

Le but de la présente étude était de déterminer I'effet de deux types d'entrainements dans les concentrations de
la testostérone plasmatique (T), du cortisol (C) et du ratio testostérone-cortisol (T: C) chez les lutteurs de haut-
niveau aprés une période d'entrainement. Trente lutteurs ont été sélectionnés au hasard et divisés en trois
groupes égaux: aménagement 1 (réduction de 50% du volume d'entrainement), aménagement 2 (réduction de
75% du volume d'entrainement) et contr6le (entrainement normal). Quatre semaines d'entrainement ont été
suivies d'une semaine d'entrainement aménagé. Des échantillons de sang ont été prélevés chez tous les
participants au début de la 1ére semaine et a la fin des semaines 4 et 5. Les concentrations plasmatiques de C et
T ont été analysés selon les kits commerciaux ELISA (Quantikine; R & D Systems, Minneapolis, MN). Les
données ont été analysées a l'aide d'une ANOVA. Les résultats ont montré aprés une semaine d'entrainement
réduit en volume, les concentrations plasmatiques de C ont diminué significativement (P> 0,05). Le taux des
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concentrations plasmatiques de T, n'a pas significativement varié. Toutefois, le ratio T:C a augmenté (P> 0,05).
Les résultats indiquent que ces deux types d'aménagement de l'entrainement peuvent améliorer les
performances physiques et modifier le taux d'hormones stéroides anaboliques et cataboliques chez les lutteurs
de haut-niveau, mais la réduction de 75% du volume d'entrainement, en conservant le niveau d'intensité élevé, a
l'effet le plus bénéfique sur anaboliques et cataboliques hormones stéroides dans les lutteurs. MOTS CLES:
entrainement aménagé, testostérone, cortisol, ratio T:C, lutte olympique
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RAISING THE LEVEL OF TECHNICAL-TACTICAL ACTIONS IN STANDING
BY INCLUDING LEG ACTIONS AS SUBSIDIARY ELEMENTS

Yuri Shakhmuradov, Doctor of Sciences, Ped. Professor; Boris Podlivaev, Professor

The analysis of competitive activity in wrestling during the two last Olympic cycles indicates that current wrestling
rules do not encourage athletes to perform complicated high amplitude throws, i.e. throws demanding a great deal
of time for preparation and connected with a certain percent of risk. The amount of such techniques is practically
cut to a minimum and makes 5.5% of all techniques applied during one competition (World Championships and
the Olympic Games), B.Podlivaev (Chart 1)

A major part of technical and tactical actions consists of simple Leg attacks and takedowns scored as 1 point
(about 70%). Taking into account new trends in changing the rules of competitions concerning the shortening of
each period of the match and concerning the change of conditions of the so-called «cross» (60% of all throws
scored 3 points), the percent of high amplitude throws will diminish further and the percent of techniques scored |
and 2 points will grow respectively. In other words, the wrestling techniques will become simpler and less
spectacular. Along with this, the structure of training means must change as well. From this point of view,
wrestling must not be viewed as a set of techniques. The techniques employed are only one of the many
elements of wrestling. Each of these elements may play a defining role in a given match in the context of modem
competitive practice.

Chart 1.The structure of technical and tactical actions in freestyle wrestling at the Olympic Games: 2000-2008.
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Thus the basic variety of technical and tactical actions in wrestling may be represented by the following basic
technical and tactical wrestling elements:

mutual disposition of the wrestlers;

wrestling background:

applying of the hold;

switching from one hold to another;

escape from the hold by blocks and leverages;
maneuvering;

pressing the opponent;

breaking the balance to create a more favorable situation;
creation of the favorable situation by applying the hold;

the position of the wrestler after applying an attacking action.

VVVVVYVVYY
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In accordance with this, it is possible to formulate the main tasks that must be solved during technical and
tactical training:

Formation of basic elements of wrestling techniques and tactics;
Improvement of basic technical and tactical actions and formation of “ace” techniques with regard
to individual peculiarities of the wrestler;
Improvement of skills that makes it possible to wrestle with different opponents and take part in
serious competitions;
Improvement of tactical training makes it possible to:
apply favorite techniques in matches with any opponent;
- wrestle actively to apply a hold, lo be able to wrestle for the surface of the mat;
- wrestle actively on all the surface of the mat;
- be able to fix the superiority tactically by executing an active maneuver, pressing an
opponent, blocking an opponent by holds;
- assess the situation on the mat quickly and timely;
- realize the algorithm of victory in control and competitive bouts;
Formation of wrestling skills with regard to the current wrestling rules and judging requirements;
Imitation during training sessions of elements and situations that can happen on the mat;
Improvement of effectiveness of ‘ace” techniques and increasing the quantity of technical and
tactical combinations with regard to individual peculiarities of the wrestler and physical fithess of
potential opponents;
> Improvement of skills is necessary for taking part in serious competitions.

VV VYV VY

Y V V

To our mind, as the research in freestyle wrestling show, the level of technical-tactical actions in standing need to
be increased. It is necessary to use the reserve in spectacular side of wrestling competitions. We consider it
necessary to make corrections in methods of training and perfection of the holds tied with leg actions in standing.

Tile leading factor in improvement of qualified wrestlers' professional skills and the factor reflecting the current
wrestling rules is the consistent mustering of the whole range of wrestling techniques and tactics because
wrestling is not confined to applying techniques only. Techniques are just one of many elements of wrestling
technical and tactics training.

Frequent changes in the competition rules stipulate changes of wrestling techniques and tactics, content and
methods of how athletes train for competitions (and as a rule, coaches and athletes themselves act as
"trendsetters"). As a result, the trend to increase the general arsenal of actions and diversity of their structure
came to the fore.

The dominating role (by effectiveness) of certain holds forced to forget, and sometimes intentionally eliminate
from the wrestler's arsenal, subsidiary elements of leg wrestling. To our mind, the essential objective reason here
is, first, an insufficiently worked out method of teaching wrestling elements, second, the complexity of applying
these elements that demand highly developed speed, coordination and other qualities and, third, the landing on
hard wrestling mats that can lead to injuries.

The other sufficient reason for the disappearance of these holds with leg actionsfrom the wrestler's arsenal was
the circumstance that in the years of 1970- 1980 the advantage of Soviet wrestlers in techniques of applying
these holds in standing position was evident. The whole world knows the names of outstanding wrestlers -
European, World and Olympic champions V. Balavadze, A. Bestaev, L. Tediashvili, I. Yarygin, V. Yumin, S.
Beloglazov and others. These athletes left the bright marks in the history of freestyle wrestling.

However, foreign specialists soon began to find different counter actions. That is why many holds disappeared as
it was hard to apply them and sometimes they were the reason for losses as a result of counter actions. In our
opinion, the time has come to revive the former traditions of leg actions techniques. All the more, changes of the
rules are directed to the increase of dynamic and spectacular constituent part of wrestling.

The need of such training boiled up not only for top wrestlers but also for the reserves, especially at the initial
stage of teaching. In this initial stage the necessary skills and habits are formed which later are enriched and
perfected. Analysis of the literarature shows that the due attention is not being devoted to such training. Analysis
of the results from competition confirm this fact. Even the simple comparison of the methods of scoring at the
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Olympic Games of 1992 and 1996 shows the tendency to reduce the arsenal of attacking actions.

Comparative Analysis of Technical Actions Efficiency at the 1992 - 1996 Olympic Games.
(Holds with Legs actions)
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Considering the fact that the time for the fall was reduced to 1 sec, the importance of leg holds is considerably
increased. The following points reinforce the need for leg holds:

1) In accordance with the rules the holds begun on the mat and completed off the mat are scored. That made the
wrestlers study and perfect the Double Leg holds. To our mind, the holds with the legs action are efficient counter
actions directed to breaking the attacks, that is, subsidiary wrestling elements with leg actions important means
through which it is possible to create counter holds.

2) Itis also mandated by the rules that wrestlers shall always be in constant contact, that is, in a conflict situation.
As the intensity of the bout increased, the position time spent in the Double Body Lock was cut short as the time
to preparation to any attack was also reduced. In these extreme situations subsidiary elements of leg wrestling
can play a vital role in reaching victory.

The results of a survey of leading coaches' opinions dealing with young wrestlers made it possible to define the
basic elements of the holds with legs actions (simple through complex). The simple ones include: Leg Trips, Leg
Sweeps, Leg Hooks, Leg Beats and the complicated elements cover Grapevines, Sweeps, and Leg Lifts. The
urgency of this problem increased because the rules reward those wrestlers who apply high amplitude holds.
Naturally, every wrestler is eager to get the highest evaluation. The efficiency of the holds with leg actions makes
it possible to solve this task. At that, the reliability of applying the holds with the leg actions depends on the
efficiency of applying the holds, namely variance and adaptability of the holds are defined by the possibility to
modify the methods of their application. All the more reason for coaches to pay serious attention to the methods
of training and perfection of these tactical holds with leg actions.
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Leg Holds Applied by Outstanding Wrestlers

Fig. 5. Andiev - Side Step and Arm and Body throw.
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BCIMOMOI'ATEJIbHbIE 3JIEMEHTbI BOPbBbl HOTAMU

MoanueaeB B.A., npoceccop;
Waxmypagos HO.A., BOKTOP negarornyecknx Hayk, npodeccop

AHanun3 copeBHOBAaTENbHOW AEesATEeNbHOCTU B CMOPTUBHOM Oopbbe 3a ABa NOCnegHUX ONIUMMUACKMX LMKna
nokasblBaeT, YTO CyllecTBywLWme npasuna 6opbbbl HE CTUMYNMPYIOT CMOPTCMEHOB Ha BbIMNOSIHEHUE CIOXHbLIX
aMnnNnTyaHbIX BpockoB, TpebyLWwux onpeaeneHHoro BpeMeHn Ha NOArOTOBKY M CBSA3A@HHLIX C OnpeaerieHHon
gonen pucka. Takume npuembl, NPaKTUYECKW, CBEOEHbl K MUHUMYMY WU COCTaBnsioT B obuwem obbeme Bcex
OoueHeHHbIX gencteun 3a copesHoBaHue (UM, OU) 5,5%.6.Mognnsaes (puc 1). OCHOBHYIO YacTb TEXHMKO-
TakTnyeckux gevicteun (TTL) cocTaBnaT NPOCTbIE aTaku 3a HOTY U NepeBodbl B napTep, oueHuBaembie B 1
6ann (okono 70%).

Ecnm  yyecTb HOBble TeHAEHUMM B W3MEHEHMM TNpaBUIT  COPEBHOBAHWIA, KacalolMecs COKpalleHus
MPOAOITKUTENBHOCTM KaXKAOro nepuoaa CXBaTkM U M3MEHeHWEe YCMOBUIM «KpecTay» (M3 KOTOPOro BbIMOSHANN
okono 60% Bcex 3-x GansnbHbIX OPOCKOB), AONS aMNIWUTYyOHbIX MPUMEMOB elle Gorblle coKkpatutcs, a
COOTBETCTBEHHO KONUYECTBO OOHO- U ABYXGannbHbIX NPUeMoB Bo3pacTerT.

Opyrumun cnosamum, TexHuka 60pbbbl elle BonbLue ynpocTUTCH, a 3penuLLHOCTb CHU3UTCH. BmecTe ¢ Tem gomxeH
N3MEHUTBCA N COCTaB TPEHMPOBOYHLIX CPEACTB, B MOArotoBke 6opuos. C 3TOM TOYKM 3peHuss 6opbby Henb3s
paccmaTpuBaTtbh Kak COBOKYMHOCTb npuemos. lNpuem sBnseTca nub OAHUM M3 MHOMMX 3NEMEHTOB, Kaxabli 13
KOTOPbIX B YCMOBWAX COBPEMEHHOW COpPEBHOBATENIbHOW MPaKTUKW MOXET B KOHKPETHOM MOedWHKe wurpatb
onpegensiowyo posb.
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Puc.1. CTpykTypa TEXHUKO-TaKTU4eCcKMx aerncteuii Ha Onumnunckmx urpax 2000 -2008 rr. no BonbHow 6opbbe

Takum obpa3om, OCHOBHOE MHOroobpasne TEXHUKO-TaKTUYECKUX OEWCTBUMA B CMOPTUBHOW Gopbbe MoxeT ObiTb
npeacTaBneHo cregyloLwmmm 6a3oBbIMY 3fieMEHTaMU TEXHUKN U TakTUKM BopbObI:
. B3aMMOIMONOXeHMs1 6OpLOB;
. ¢OH BeeHNs CXBaTKu:
> OCyLlecTBNeHMe 3axBaTa;
> nepexon OT OAHOro 3axBaTa K Apyromy;
> ocBobOXadeHWe OT 3axBaToB OMoKamMu 1 ynopamu;
>
>

MaHeBpUpPOBaHue;
TEeCHeHue;
> BblBe[leHVe 13 paBHOBECHKS B LIeNsX co3aaHns b6naronpuaTHoOW cUTyaumu;
. peanusauusa 6raronpuaATHOM CUTyaUMmn NPUEMOM;
. nonoxeHue 6opLia nocre NPoBeaAeHWs aTtakyoLwero 4eicTBus.
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B cooTBeTCTBMM C 3TMM MOXHO CPOpMynMpoBaTb M OCHOBHbIE 3adadyu, KOTopble HeoOXxoauMO peluaTb B XoAe

TEeXHUKO-TaKTU4eCKOM MNOArOTOBKM:

. dopmmpoBaHme 6a30BbLIX 3IEMEHTOB TEXHMKN U TaKTUKN 60pLOLI;

. CoBepLueHcTBOBaHNE 6A30BbIX TEXHUKO-TAKTUYECKUX AEUCTBMIA U POPMUPOBAHNE KKOPOHHOW» TEXHUKU C
y4eTOM WUHOUBMAYaAnbHbIX OCOOEHHOCTEN; COBEPLUEHCTBOBAHWE HAaBbLIKOB BeAEHUS MOeAMHKOB C
pasnuyHbIMKU  MPOTUBHMKaAMM U POPMUPOBAHNE HABBLIKOB Y4aCTUS B OTBETCTBEHHbLIX COPEBHOBAHMSX;

. CoBepluUeHCTBOBaHME TaKTUYECKUX NMOArOTOBOK, NO3BONAOLLMX:
> NPOBOANTL «KOPOHHbLIE NPUEMbI» B CXBaTKax C N0GbIM CONEPHMKOM;
> BrageTb TaKTUKOW akTMBHOM 6opb0Obl 3a 3axBaT W Nnowaab KOBpa;
> BECTM TOoTanbHyo 60pb0y No BCel nolaan KoBpa;
>

YMETb TaKTUYECKUN 3aKpernyidaTb NpenmMmyLecTBO 3a CHeT akTUBHOIo MmaHeBpa, TeCHEeHUA, CKOBbIBaHUA
ConepHukKa 3axeaTtamu;
> YMETb 6bICTpO N CBOEBPEMEHHO OLleHUBATb KOHKPETHYO CUTYaL N0, BO3HMKAOLLYIO B X04e noeanHka,

> npu NpoBeAEeHUN KOHTPOIMbHbIX U COPEBHOBATENbHbIX CXBATOK peann3oBaTb anroputm nobeasi.

. dopmnpoBaHMe HaBLIKOB BEAEHUS eAMHOBOPCTB C  y4EeTOM COBPEMEHHbLIX MpaBusi COPEBHOBAHUN U
TpeboBaHuii CyaencTaa;

. MogenupoBaHue B TPEHUPOBKE CUTyauui U 3NM3040B NOeaNHKa;

. MoBbiweHne 3a(PHEKTUBHOCTU «KOPOHHBIX» TEXHUKO-TAKTUYECKUX OEWCTBUA U pacluvMpeHue apceHana

TaKTMYECKMX NOAroTOBOK M KOMOMHaLUKN C y4eToM nHamemgyanbHbIX 0COBEHHOCTEN U NOArOTOBNEHHOCTH
BO3MOXHbIX MPOTUBHUKOB;
* COBepLLIeHCTBOBaHVIe HaBbIKOB y4aCTunA B OTBETCTBEHHbIX COpeBHOBaHUAX.

Ha Haw B3rnsig, kak nokasbiBaloT MCCReAoBaHUsl Mo BONbHOM Gopbbe, criegyeT MOAHSATb YPOBEHb TEXHMKO-
TaKTUYECKUX OEWCTBUIA B CTOMKE, MO3TOMY HEOGXOAMMO WCMONb30BaTb Pe3epB B MOBbLILEHUN 3PEMLLHOCTU
COpEeBHOBaHWI No criopTuBHON Gopbbe. CunTaeM HeOGXOAMMbBIM MPOBECTU KOPPEKLUIO B MeToauke oGyveHus 1
COBEPLLEHCTBOBAHWNSA MPUEMOB CBA3aHHbIX OEACTBUAMW HOT B CTOMKE.

Begywmm pakTopom nOBbLIWEHUS MacTepcTBa KBanMUUMPOBaHHbIX 60OpLOB, OTpaxarolwyMm COBPEMEHHbIE
npaBuna COPEBHOBAHMW NO CMNOPTMBHOW Gopbbe SABMNsSeTca MnocrnegoBaTenbHOEe OCBOEHME BCEro Kommrekca
9NEeMEHTOB TEeXHWKU W TakTUKM egmMHobopCTBa, MOCKOMbKy MpoTMBOGOPCTBO B cnoptuBHom 6opbbe He
orpaHM4MBaeTCs npoBefeHNeM OAHMX TOMbKO npuemoB. [puem sABnseTcd NuWb OAHUM U3 MHOMMX 3NEeMEHTOB
TEXHWKM U TaKTUKN 60pbObl.

BcnomoraTenbHble anemeHTbl 60pb0bl HOramu — 3TO onepauun ¢ 4EVCTBUEM HOT.

Yactoe nsmeHeHne npaBui COpeBHOBaHU 0GYCNOBMBAET U3MEHEHNS TEXHUKN U TakTUKM 6opbbbl, coaepxaHns
N METOAMKM NOArOTOBKU CMOPTCMEHOB K COPEBHOBAHUAM (M 3akoHOAATENAMU «MOAbl», Kak NpaBuIo, SBNATCS
TpeHepbl U camu CnopTCMeHbl). BcneactBme aToro nosiBunack TEHAEHUMSA K yBenuyeHuo obliero apceHana
OEeVCTBUA 1 pa3Hoobpasns ux CTpykTypbl. JomuHupyowas ponb (N0 pe3ynbTaTMBHOCTW) HEKOTOPbLIX NPUEMOB
BblHyAMNa 3abbiTb, @ MHOr4a W WUCKMIOYUTb YMBIWMAEHHO M3 apceHana 6opua BCnoOMoOraTerbHble 3MEeMEHThI
6opbbbl HOramwn. Ha Haw B3rnsg, CywecTBEHHOW OOBLEKTMBHOW MNPUYMHOM 34eCb SBMSETCH, BO-NMEpBbIX,
HeJoCTaTo4yHO paspaboTaHHas MeToauka obyyeHuss anemeHTaMm 6opbObl, BO-BTOPbLIX, CMOXHOCTb MCMOMHEHUS
3TUX 3NIEMEHTOB, TPEOYIOLUNX BbICOKOPA3BUTLIX CKOPOCTHBIX, KOOPAMHAUMOHHBIX 1 Ap. ABUraTenbHbIX Ka4ecTB; B-
TPeTbMX, KECTKOCTb BOPLIOBCKOro KoBpa, NPOBOLMPYIOLLAsA pa3fMyHbie TPaBMbl.

[pyron cyliecTBeHHOW NPUYNHON MCHE3HOBEHWSI N3 apceHana 6opLOoB NPUEMOB C OENCTBUEM HOI MOCMYXUIIO TO
06cToATENBLCTBO, YTO B 70-80-€ rofbl NpeMMyLLeCTBO COBETCKMX DOPLOB B TEXHWKE BINOMHEHNST 3TUX MPUEMOB B
cTolke ObiNo o4yeBMAHbIM. Bcemy mMupy M3BeCTHbl MMeHa Bblaatowmxcs GopLoB, YeMnuoHoB, Mupa, EBponsl,
Onumnuicknx urp B. banaBagse, A. bectaesa, J1. Tegnawsunn, W. ApbiruHa, B. FOmuna, C. Benornasoea u
apyrux. 9Ty 6opLbl OCTABMIN APKUIA Crnes B UCTOPMK BOSNbHOW 60pLOBLI.

OpHako Bckope 3apybexHble crneumanucTbl CTanyM HaxoauTb pasfnuyHble KOHTpAencTBud. [MoaTomy mHOrue
npuemMbl ncyesanu, Tak Kak OHM He yaaBalinMCb, a UHOrAa Aaxe npueoaunn K npourpbilly B pe3yrnbTaTte
NPMMEHeHNs KOHTPAENCTBUIA. Ha Haw B3rnsg, HacTano BpeMs BO3poauTb Obinble Tpaguumm TexHuku 6opbbbl ©
p,eI7ICTBI/IeM Hor. Tem bornee 4YTo n3MeHeHune npasun COpeBHOBaHI/II7I HanpaBJieHo Ha nosblilleHne JUHaMU4YHOCTU U
3penuHoOCcTN 60pbObI.

HeobxoaumMoCTb Takowm MOArOTOBKM Ha3pena He TOMbKO ANsl BbICOKOKBANMULUMPOBaAHHbBIX GOpLOB, HO U AN
pesepBa, 0COGEHHO Ha HadanbHOM 3Tane obyyeHus. ViIMeHHO Ha 3TOM 3Tane opMupyoTca Te Heobxoanmble
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YMEHNS W HaBblku, KOTOpble B AanbHenwem oborawjalTCsd U COBEPLUEHCTBYIOTCA. AHanuM3 nutepaTypHbIX
MCTOYHUKOB MOKa3biBAE€T, YTO TaKOW MOATOTOBKE AOSMKHOIMO BHMMaHWA noka He ygensetcs. [NoareepxaeHnem
3TOr0 cnyxaT OObeKkTMBHble pe3ynbTaTbl MCCMEeAOBaHWSA COpeBHOBATeNnbHOW AesaTenbHocTn 6opuos. [daxe
Bernoe cpaBHeHWe CNOCOBOB NOMyYEeHNs BbIUIPLILLHBIX Bannos 1 B Lenom noben Ha TypHupax ABYX NOCneaHnX
Onumnuag roBOpUT O TEHOEHUMM K YMEHbLUEHUIO OfnepauuoHHOro apceHana artakylowux AencTBUn
X.TroHHemaHH(puc 2)

CpaBHUTeNbHbIN aHann3 3(PeKTMBHOCTU TEXHUYECKUX AENCTBMA Ha ONIMMNUMACKUX urpax 1992 n 1996rr.
(npuem c gencTBUSMMU HOT)

6 annbl

TeXHM4YecKwune

Araku Mpurembl ¢ bpockn MepeBopoTb! MNepeBopoTbi ¢ MlepeBopoTbl KowTp-
3aXBaTOM 3a NeiCTBUAMM HaKkaToM AeACTBUAMY 00paTHbIM npuembl
Horun Hor Hor 3aXBaTOM

B cBsA3u ¢ TeM, 4To Ana 4ucTon nobedpl Bpemsi yaepxaHus COMepHUKa Ha ChMHe cokpaTunocb Ao 1 ¢, oveHb
BO3POCIO 3Ha4YeHWe NPMEMOB C AeNCTBMEM HOr. Ha 3TO HauenuBatoT U TaKMe MOMEHTbI:

1) B COOTBETCTBMM C NpaBuIaMu 3acyHUTLIBAIOTCS MPUEMbI, HavyaTble Ha KOBPE W 3aKOHYEHHblE BHe ero. 310
nobyauno 6opLoB M3ydaTb U COBEPLLUEHCTBOBATL MPUEMbl C 3axXBaTOM pykamu 3a Horu. 1o Halemy MHeHUto,
9P (heKTUBHBIM NPOTUBOAENCTBUEM, HAMPABIEHHbIM Ha pa3pyLUeHe aTaku, ABNSTCSA NpMeMbl C 4eNCTBUEM HOT,
T.€. BCOMOraTerbHble aremMeHTbl 60pbObl, Ha 6a3e KOTOPbIX MOXHO CTPOUTb KOHTPNPUEMbI C AENCTBUEM HOT;

2) MpaBunamy NpegycMOTPEHO, YTO OOpLIbl AOMKHbI HAXOAUTLCS B MOCTOSHHOM KOHTAKTHOM MOJSIOXKEHUU, T.e. B
KOH(NUKTHOW cuTyauun. B cBA3KM ¢ 3TMM yBenuymMnacb WMHTEHCUBHOCTb CXBaTKW, MOMoXeHne B 060aHOM
3axBaTe CTano O4eHb KPaTKOBPEMEHHbIM, Tak Kak BpeMsl, OTBOAMMOE Ha NoAroTOBKY Mobo aTaku, COKpaTUNOCh.
B 3TMx aKCTpeManbHbIX CUTyauusix BCMoMoratenbHble 3nemMeHTbl GopbObl HOramu [OIKHbI - CbirpaTb
onpefeneHHy porb B AOCTMXeHUM nobeapbl.

PesynbTatbl onpoca MHEHWI BedyLMX TPeHepoB, 3aHUMAIOLLMXCA C oHbIMU Bopuamu, No3sonunu onpegenutb
6a3oBble 3fIeMeHTbl MPUEMOB C OEACTBMEM HOI — MPOCTble W YCNOXHEHHbIe. K NpoCTbiM OTHOCATCS: MOACEYKM,
MOOHOXKM, 3auenbl, NoAbuBbl, a K YCMOXHEHHbIM — 0OBMBbI, OTXBaTbl, NoAacagbl. AKTyanbHOCTb AaHHOW
npobnemMbl BO3poca 1 B CBA3N C TeM, YTO NpaBuiia COPeBHOBaHMWIN MOOLLPAOT Tex 60pL0oB, KOTOPbIE UCMOMb3YHOT
npuembl ¢ Gonbluon amnnuTygow. EcTecTtBeHHO, B MONy4yeHWM HauBbICLLEN OLEHKU 3auHTEepecoBaH Kaxablv
6opel, a apHEKTUBHOCTb MCNONB30BaHUS NPUEMOB C AEWCTBMEM HOr MO3BONSET pelwartb 3Ty 3agadvy. lNpuyem
Ha[EXHOCTb BbIMOSIHEHMS NPUEMOB C OENCTBMEM HOT 3aBMCUT OT 3(dEKTUBHOCTM OCYLLECTBIEHMS 3axBaTa, a
MMEHHO BapuaTMBHOCTb U MNPUCMOCOBNSAEMOCTb 3axBaTOB OMpeaensdlTcs BO3MOXHOCTbIO BapbUpOBaHWSA
cnoco60B BbINOMHEHNS BCMIOMOraTerbHbIX 31eMeHTOB 60pbObi.

Mostomy TpeHepam B cBoeii paboTe HeOOXOAWMO CEpbe3HO YAenuWTb BHUMAHWE Ha METOAWKY obyyeHus u
COBEPLUEHCTBOBAHMS TEXHUKO-TAKTUYECKUX NPUEMOB C AENCTBUAMM HOT.
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HpHeMBI C JeiCTBHSIMHM HOT B HCIIOJJHEHUH BbITAKIIUXCS 60pIIOB

ARAX

Puc. 5. Anoues - bpocok 3awazusanuem 3ax6amom pyKu u mynio8uuyda.
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A METHOD FOR ESTIMATING SPECIAL ENDURANCE IN WRESTLERS
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ABSTRACT

An objective measure of a wrestler's endurance level was developed through a highly regulated testing program
of special physical loading and biochemical measures. A formula for the calculation of a wrestler’s special
endurance coefficient (SEC) was developed. Wrestlers perform a body lock throw over the chest with a dummy
that is 1/3 of their weight category to model the special workload of the sport. The special endurance test
procedures consist of 3 parts — a special warm-up, rest and the test. Through test results pedagogical and
biochemical indicators are measured which can characterize the efficiency of standard specific task. The formula
for this special endurance coefficient (SEC) is:

100

C= ———
>t- ApH

where:
>t = total time (s) for performance of the throws in five sets of spurt (X t = t1+ t2+ t3 +t4+ t5)
A pH = size of acidosis shift caused by performance of the special test ( A pH = pH pretest — pH posttest).

Guidelines for estimating a wrestler’s special endurance, and therefore their competition readiness are provided.
These were developed from the results from many years of observation and testing of highly qualified wrestlers.
Methods for the use of lactate measures, rather than pH, are also provided.

KEY WORDS: special endurance, testing, pH, lactate.

INTRODUCTION

One of the primary goals of the preparation of wrestlers is to achieve peak form by the the start of the competition.
The major element describing the condition of the peak of sports form is the wrestler’s special endurance, Special
endurance provides the sportsman the ability to effectively compete without a decrease in the quality of physical
performance of important skills during a match.

Unfortunately, to date the measurement of special endurance in wrestlers is frequently assessed based on the
qualitative and subjective reaction of the athlete regarding the degree of readiness for competitions. Most often by
a dichotomous score of either — is ready or not ready. It is important that we find an assessment that provides
more information, including the asseesment of of the efficiency of the means and methods of the precompetitive
preparation of elite wrestlers. It has been the practice in wrestling to solve this problem in two ways (3, 4, 5): by a
precise quantitative assessment of specific metabolic functions using a standardized test; or by the assessment of
biopower potential under conditions that model specific competitive activity. From sports practice it is known, that
the application of only standardized tests does not allow one to estimate a level of special endurance reliably
enough. It is because the potential of a wrestler, when defined in conditions of a strictly regulated laboratory load,
is not necessarily the same measures as are found when performing the actual sport, with their specific loads (1,
2).

Taking this into account, the greatest amount of information will be obtained only through the use of specific loads
modeling the conditions of competitive activity seen in wrestlers. For this reason researchers of various countries
repeatedly have made attempts to develop a model load of a competitive match of wrestlers. The experimental
background (2, 3, 4, 5, 6) of this task has taken many different approaches with various means for the modelling
of a competitive load. These include the throwing of wrestling dummies, the throwing of one or several partners,
along with various methods of carrying out of tests (duration, intensity, quantity of recurrences, etc.). Such a
great variability in the definition of quantitative characteristics of special tests appreciably complicates an
assessment and comparison of results.

The objective of our work consisted in the development of a strictly regulated specific test load that models the
physiological demands of a competitive wrestling match and the development of a formula for the calculation of

24 Official Journal of the INWR


mailto:shiyanvv@mail.ru

the integrated criterion of an assessment of special endurance of highly skilled wrestlers. Experimental research
was carried out on highly skilled wrestlers, members of the national team of Russia in Greco-Roman wrestling
and judo under conditions of competition, training and laboratory experiments. The task was therefore to develop
the procedures for testing the special endurance of wrestlers which would satisfy the following basic conditions:
create the appropriate load; the test load must be physiological comparable to the load of a competitive match;
and that the loading model must be strictly regulated and yield data that is objective, reliable, and reproducible.

It has been experimentally established, that for the most straight forward assessment of the special endurance of
wrestlers a 5 minute test procedure is most valid (the measures of blood pH taken on the third minute after the
termination of the test load and after a competitive match were statistically identical at the P < 0.05 level).

The special load model requires the athlete to perform a series of timed throws of a dummy. The weight of the
dummy is 1/3 of the weight category of the athlete. The procedures for the testing of special endurance of
wrestlers consist of three standardized parts: a special warm up, rest and the test.

After allowing the athlete to carry out their own personal warmup that they usually perform for a match, the athlete
carries out the special warm-up. The special warmup consists of four dummy throws carried out at a pace
convenient for the athlete, followed by eight dummy throws of a dummy at maximal speed. The throws are done
with a bodylock, straight back over the chest.

After 5 minutes of rest the athlete has a capillary blood sample taken to establish the initial values of blood pH or
lactate. Following that athlete carries out the basic test task:

1-on a signal that begins a 40 second interval, the wrestler carries out an easy throw of the dummy every 10
second (a background load).

2-after the 40 second background load, a signal is given and the athlete performs 8 dummy throws at maximal
speed. This “spurt” of 8 throws is precisely timed. The next 40 second background load begins with the
completion of the “spurt.” These tasks are carried out in the specified sequence for a total of 5 times. On the
third minute, after the termination of the test, the athlete has a capillary blood sample taken to establish the final
values of blood pH or lactate. The times from the 5 spurts are summed and are used at the performance time on
the test (2t).

The following criterion has been developed for a reliable assessment of a level of development of special
endurance of wrestlers, which unites the pedagogical and biochemical parameters describing efficiency of
performance of the standard-specific task in wrestling.

The development of a uniform criterion of an assessment of a level of special endurance of fighters started with
the following preconditions:

- The magnitute of special endurance of the wrestler is inversely proportional to the total time of performance of
1
five spurts of throws, (— i.e. less time than the wrestler has spent for the performance of the five

xt

spurts, the greater the special endurance.

- The magnitude of special endurance of the wrestler is inversely proportional to the value of acidosis

1
( caused by the performance of a standard specific load, i.e. the lower the acidosis after testing—the

ApH

greater the special endurance of the sportsman.
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To define the quantitative assessment of the level of special endurance of wrestlers, the following formula was

used:
100
C=——,
Xt - ApH

where:
SEC is Special Edurance Coefficient
100 is a numerical factor entered for ease of interpretation;
2t is the total time (s) for the performance of the throws in five sets of spurts
(Z t=1tl+ t2+ t3 +t4+ t5)
ApH is the size of acidosis shifts caused by performance of the special test
(A pH = pH initial — pH final)

The range of X t in experiments is from 71 seconds to more than 200 seconds in some heavyweights. The range
of ApH is from 0.11 up to 0.37.

The use of this coefficient with elite wrestlers has allowed us to not only precisely estimate the level of
development of special endurance of wrestlers in different styles, but also provides information to predict the
results of participation of these athletes in actual competitions. From this research normative values of SEC for
elite wrestlers which quantitatively describe the level of development of special enduranc at various stages of
training and preparation for competitions, have been developed and are presented in table 1.

Table 1: Normative values for classification of special endurance (SEC) in elite wrestlers

weight SEC values of wrestlers

categories very low low average high very high

Light weights <25 >25<3.5 >3.5<5.5 >55<6.5 >6.5

Middle weights | <2 >2<3 >3<5 >5<6 >6

Heavy weights | <1.5 >15<25 >25<45 >45<55 >55
DISCUSSION

It has to be noted, that the proposed method for the assessment of special endurance of wrestlers (SEC) allows
one to estimate a level of readiness of the athlete with a high range of accuracy. However, because the test
requires the use of the biochemical equipment (the assessment pH or lactate in blood) the practical possibilities of
using this criterion are significantly limited. In this connection the SEC assessment of wrestlers will be done,
through scientific research and the work done with highly skilled sportsmen of the national teams.

Because of the widespread use of lactate measures in training control, we have modified the formula for the
calculation of SEC, allowing one to use blood lactate measures and obtain comparable values of this parameter.

The new version of the formula looks like:
4600

>t - Alactate '
where:
4600 is a numerical factor entered to obtain comparable results when using lactate values;
2t is the total time (s) for the performance of the throws in five sets of spurts
(2t = t1+ t2+ t3+t4+t5)
Alactate is the the size of shifts in lactate (mmol) caused by performance of the special test
( A lactate = lactate final — lactate initial).

It has to be noted that there are both positive and negative aspects of his assessment of special endurance of
wrestlers.

Positive aspects include the unified criterion of an assessment of a level of special endurance of the fighters,
based on the use of strictly regulated, test task specific to competitive wrestling. Allows to estimate reliably the
this quality at fighters of various weight categories and types of struggle; -the big statistical material which has
been saved up at carrying out of experiment on fighters of various weight, age and types of struggle has allowed
to develop project estimated in scales of level SEC of sportsmen (the range of experimental variations SEC varied
from values 1.12 up to 12.3).
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Negative aspects center primarily with the way this assessment of special endurance of wrestlers was first
applied in the USSR in 1985, and has been used for the past 25 years. During this period the wrestling rules
significantly changed. The new rules have demanded an essential review of strategy and the precompetitive
preparation of wrestlers. These changes should be considered in the possible development of a modified way of
assessing special endurance of wrestlers, reflecting the modern trends of wrestling.

CONCLUSIONS AND PRACTICAL RECOMMENDATIONS

1. Test procedures and the formula of calculation of factor of special endurance of wrestlers based on a complex
assessment of pedagogical and biochemical parameters (pH or lactate) are available for use.

2. On the basis of results from long-term use with elite athlete in various types of wrestling, reference points are
available providing a quantitative assessment of the special endurance of wrestlers at various stages of
preparation are offered. This information has been developed weight class The feedback provided to both
coaches and athletes can be readily applied to an evaluation of their competitive readiness.
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CNOCOB OLEHKU CMELUWUAIIBHON BbIHOCNTUBOCTU EOPLIOB

LWnan BukTop Bnagummposuny

[okTop negarornyeckux Hayk, npogeccop. e- mail shiyanvv@mail.ru
Poccuincknin rocygapcTBeHHbIN yHUMBEPCUTET (bM3nYeckon KynbTypbl, cnopta u Typuama (FLOJIN®K) Poccus,
Mockea, CupeHeBbii 6ynbB. 4. 4.

B uenax obbekTMBM3auMM KOHTPOMsS 3@ YpPOBHEM CrneumanbHOM BbIHOCNMBOCTU 6GopuoB Obina paspaboTaHa
CTPOro pernameHTMpoBaHHas TecToBasd NporpaMma creuvanbHON Harpyskn n popmMyna pacyeTta koadduumneHTa
creumanbHon BbiHocnmeocT (KCB) 6opLoB.

Ons mogenupoBaHus crneuuanbHOW Harpy3ku CnopTCMeHam npeffiaraeTcs AaBaTb 3aJaHuWe Ha BbINOMHEHWe
O6pockoB npornéom (4epes rpyab) 6opuoBckoro maHekeHa Becom B 1/3 OT BeCOBOW kaTeropum cCrnopTcMeHa.
Mpouenypa TecTUpoBaHMS CrneuManbHOM BbLIHOCIMBOCTM OOpPLOB COCTOUT M3 TpeX 4YacTen - cneumanbHON
pa3MUVHKW, OTAbIXa 1 TecTa.

Mo pesynbTaTam TECTUPOBaHWS  OLEHMBAKOTCA  negarormdeckne K Guoxumumyeckue  nokasaTenw,
xapaktepusywowmne 9PPEKTUBHOCTb BbIMNOMHEHWUS CTaHOAPTHOrO  cneumMduyeckoro 3agaHus. 3HayeHue
koadhdumumeHTa cneynanbHON BbIHOCIIMBOCTU, onpegenseTcs no popmyne:

.. 100
>t-ApH'

Ha ocHoBaHMWM pe3ynbTaTOB MHOFOJETHUX HabAldeHUn 3a AWMHAMWMKOW CreumnasibHOM BbIHOC/IMBOCTU
BbICOKOKBa/IMPULUMPOBAHHbLIX  CMOPTCMEHOB  MPEAJIOXKEHbl  OPUEHTUPbl  ANA  OUEHKM  creumanbHoM
TpeHMpoBaHHOCTN BOPLOB.

KnioueBble cnosa: cnopTusHaa 6opbba, cneumanbHas BbIHOCAMBOCTb, TecT, pH, NakTar.

OpfHoW 13 OCHOBHBIX 3a4ay NMOAroTOBKM BOPLIOB K OTBETCTBEHHbIM COPEBHOBAHUAM SBNSETCA OOCTWDKEHWE NnKa
CrnopTuBHOM OpPMbl K MOMEHTY cTapTa. BaxHenwum 3nemMeHTOM, XapaKTepu3ylLluM COCTOSIHME Muka
CMoOpTMBHOM (POpMbI, SABMASETCH cneumanbHas BbIHOCNMBOCTM ©Gopua, obecneynBaoLliass BO3MOXHOCTU
crnopTcMeHa K adpdeKTMBHOMY BeAeHMI0 COPEBHOBATENLHOrO noeguHka 6e3 CHmKeHns usanyecknx KOHAMLUA 1
KayecCTBa BbIMONTHEHMS ABUraTENbHbLIX HABLIKOB HA NMPOTAXXEHUN BCEN CXBATKMN UMW COPEBHOBAHWSI.

K coxxaneHuto, O HacTosLLEro BpemMeHN oueHKa ypOBHA cneuunanbHOW BbIHOCIIMBOCTU 60pLJ,OB 3a4acCTyr0 HOCUT
Ka4yeCTBEHHbIN Xapakrep, OCHOBbIBAKOLLNACA Ha Cy6'beKTVIBHbIX owyweHndax CcnopTtCMeHOM CTeneHun CBOEN
FOTOBHOCTU K COpEBHOBAaHNAM NO NpuHUUNY — rotoB U HE TOTOB.

OTO ykasbiBaeT Ha TO, YTO B HacTosILLEee BPeMS OCTPO CTOMT npobnemMa noncka MHPOPMaTUBHbBIX KpUTepres Ans
OUEHKN 3(PPEKTMBHOCTU MPUMEHSEMbIX CPEACTB WM METOAOB  NPedcOpEeBHOBATENbHOM  MOArOTOBKM
kBanuduumnpoBaHHbIx 6opuoB. B npakTuke cnopta ata npobnema pewaetcsa asyms nytamm (3,4,5):

- NyTemM TOYHOM KONUYECTBEHHOW OLEHKU YPOBHS Pa3BUTUSA OTAENbHbIX MeTabonmyecknx YHKLMRA
CMOPTCMEHOB NpW npoBefdeHun yrnybreHHbIX obcneaoBaHuii ¢ UCMOMb30BaHMEM CTaHAapTHbIX NabopaTopHbIX
WCNbITAHUN ;

-MyTEM OUEHKM nposiBneHns OuosHepreTM4yeckMx BO3MOXHOCTEW CMOPTCMEHOB B  YCIOBUSX,
MoAENMPYIOLLNX CneumndUYecKyto COpeBHOBaTENBHYIO AEATENbHOCTL U JAOLWUX MHTErpanbHyo KONMYECTBEHHYIO
OLEHKY YPOBHS crieumanbHoW BbIHOCIMBOCTY Gopua.

M3 cnopTuBHOW NpPakTUKM W3BECTHO, YTO MPUMEHEHMEe TOMbKO nabopaTopHbIX WCNbITAHUA He no3BonseT
OOCTaTOYHO HaAeXHO OueHMBaTb YPOBEHb CheuuanbHOW BbIHOCIMBOCTU. 3TO OOYCnoBMEHO TeMm, 4TO
noTeHuMarnbHble BO3MOXHOCTU OpraHu3aMa 6Gopua, onpegensemMmble B YCMOBUSIX CTPOrO perfaMmeHTUpOoBaHHON
nabopaTopHOW Harpy3ku He obsizaTenbHO B TaKOM e Mepe MPOSABMSOTCSA NP BbIMOMHEHUM crneunduryeckmx
Harpy3ok (1,2).

YuntbiBasg 3T0, MOXHO CAenaTtb 3aKryeHne O TOM, YTO Haumbomnblwni 06BbEM MONEe3HOM MHOpMaUNN MOXET

ObITb nony4eH TONMbBKO nNpun  MUCNOJSib30OBaHUA cneu,mbmqecmx Harpysok, Mogenupywlimnx ycrnoBuda
copeBHOBaTen bHOW OeATenbHOCTU 60pLJ,OB.
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Mo 3TOM nNpuyMHEe uCCNedoBaTeNnsAMU pPasfMYHbIX CTPaH HEOOHOKPATHO MNPeAnpuHMMAnUCb MOMNbITKA
MOZENMPOBaHNS Harpy3kn COPEBHOBATENBHOMO NoeamHka 60pLoB.JKkcnepumMmeHTansHoMy obocHoBaHuto (2,3,4,6)
noAaBepranucb Kak pasnuyHble CpeacTBa MOAENWPOBaHUSA COPEBHOBATENbHOW  Harpy3ku  (ynpaxHeHus
cneunanbHOl INOAroTOBMTENBHOMO Xapakrepa, 6pockn 60pLOBCKMX MaHEKEHOB, BPOCKM OQHOr0 UMM HECKOMbKUX
NapTHEPOB U T.4.), TaKk MU pas3nuyHble MeToAbl NPOBEAEHUS UCMbITAHWN (YNPaXKHEHUs1 pas3nuyHble MO BPEMEHU
paboTbl, UHTEHCUBHOCTM, KONMYECTBY NOBTOPEHWUI 1 T.4.).

Takass Gonbliass BapMaTMBHOCTb B ONpedeneHun KOMMYECTBEHHbIX XapaKTepPUCTUK crneumanbHbiX TeCTOB B
3HaYNTENbHON Mepe 3aTpygHseT OUEHKY W cpaBHeHue pesynbTaToB. Llenb Hawen pabotbl coctosna B
pa3paboTke CTPOro perrnamMeHTMPOBaHHOrO Cneumduyeckoro TeCTOBOIO MWCMbITAHUs, MOAENUPYIOLLErO
(PU3MONOINMYECKYI0 Harpysky COpeBHOBaTenbHOro noeguHka 6opuoB W paspaboTke dopmynbl  pacdeTa
WHTErpanbHOro KpMTepus OLLEHKM crneunanbHOW BbIHOCITMBOCTU BbICOKOKBANM(ULMPOBAHHbLIX GOPLIOB.

OKkcnepvMeHTanbeHble  MCCNEeAOBaHWS  BBIMOMHANUCL  Ha  BbICOKOKBANMUUUPOBAHHbLIX  Oopuax, u4neHax
HauWoHarnbHoW cOOpHON KoMaHabl Poccum no rpeko-pumckon 6opbbe u A31040 B YCNOBMSAX OTBETCTBEHHbIX
COpPEBHOBaHUN, Yy4ebHO-TPEHUPOBOYHbIX COOPOB M nabopaTopHbIX 3KcnepumeHToB. [lpegnonaranocb, 4TO
npouenypa npoBeOeHUs TeCTMPOBaHWSA, HanpaBfieHHOrO0 Ha OLUEHKY crneumanbHONW BbIHOCIMBOCTU 6GopuoB
OOIKHA yOOBNETBOPATL CNeaylownM OCHOBHBIM YCIOBUSAM: - CNeunguyYecknin xapaktep Harpysku;
- (husmonoruyeckas conoCTaBUMOCTb Harpy3ku COpeBHOBaTENbHOIO NoeAnHKa U TECTOBOIO
UcnbITaHus;
- CTPOro pernaMeHTMpOBaHHbIN 1 BOCMPOU3BOANMBIA PEXMM MOLENMPOBAHMS HarpysKku,
UMUTUPYIOLLIEN COPEBHOBATENbHbIA NOEAMHOK.

OkcnepMMeHTaneHO ObINO YCTAHOBMNEHO, YTO ANA OLEHKM crneuuarnbHOM BbIHOCNMBOCTM OopuoB Hambornee
npuemnemMon okasbiBaeTcs 5[ MWHYTHas npoueaypa uUCnbiTaHus, (3HayeHuss pH KpoBsu, B3ATOW Ha TpeTben
MUWHYTE MOCIE OKOHYaHMS TECTOBOW Harpy3kM M MOCMEe COPEBHOBATENbHOIO MOEAMHKA OblMvM CTaTUCTUYECKU
oamHakoBbl Npu P<0,05 ansa kaxgoro u3 BuaoB 60pbobl).

[na mogenupoBaHusa cneumanbHOW Harpysku CnopTCMEeHaMm JaeTcs 3afjaHue Ha BbINOSIHEHWE BpOCKoB
npornbom (4epes rpyab) OopuLoBckoro maHekeHa. Bec maHekeHa coctaBnsieT 1/3 OT BecoBow KaTeropumu
CrMopTCMeHa.

Mpouenypa TecTMpoBaHUA cneumnanbHON BeIHOCAMBOCTM OOPLIOB COCTOUT M3 TPEX CTaHOAPTU3NPOBAHHbLIX
yacTen - cneumanbHOW pasMUHKK, OTAbIXa N TecTa.

CneunanbHasa pasmMuHKa BbIMOMHAETCHA MOCHe MPUBLIYHOW ANA CNopTCMeHa pPasMUHKKW, BbIMNOMHAEMOM
nepen CopeBHOBATElbHbIM MOEAMHKOM MPOM3BONbLHO. [locne 3Toro CnopTCMeH BbIMNOMHAET CheluanbHyo
pa3MUHKY COCTOSALLYIO U3:

- yeTblpex BpOCKOB MaHekeHa NPOrMboM, BbINOMHAEMbIX B YJOOHOM Arsi CMOPTCMEHa TEMIE;
- BOCbMW OpOCKOB MaHekeHa Npornbom ¢ MakCManbHOW CKOPOCTbIO.

Mocne 5[17[/MUHYTHOrO OTAbIXa Yy CMNOPTCMEHOB MPOU3BOAUTCHA 3abop KanunnspHOM KpoBWU Anis
onpeneneHns NCXO4HOro COCTOSHNA nepen TectupoBaHmeM. OnpefenstoTes 3HavyeHus pH nnv nakrata Kposw.

lMocne 3Toro CNOpTCMEHbI BbIMOSHSAKT OCHOBHOE TECTOBOE 3aJaHueE:

1 [1 no curHany, Yyepes paBHble HTepBarbl BpemeHu, 6opel BbinonHAeT 4 6pocka maHekeHa 3a 40 cek.
(chboHoBas Harpyska);

2 [] nocrne OKOHYaHMsA POHOBOW HAarpysku, No CUrHamny, CoOpTCMEH BbINOMHAET 8 GPOCKOB MaHeKkeHa B
MakcuMarnbHOM Temne, C TOYHbLIM onpedeneHneM BpeMeHM BbIMOMHEHUSA KaXaoro 3agaHus (cnypra).

OTu 3a4aHns BbINOMHAKTCA B yKazaHHOW nocneoBaTenbHOCTU NATb pa3 noapsaa.

Ha TpeTbel MUWHYTe, MOCNe OKOHYaHusA TecTa, MpPoM3BOAUTCS 3abop KanumnnsipHOW KpoBW ANS
onpefeneHusa sHayeHnn pH unu nakrata KpoBu Bbl3BaHHbIX TECTUPOBaAHUEM.

Onsi HageXHoOW OUEHKU YPOBHA pPasBUTUS CrneumanbHOM BbIHOCIMBOCTM GopuoB Obin paspaboTaH
KPUTEPUN, MO3BONALWMIA 0O0beANHUTL Nefarormyeckne n OMOXMMUYECKMEe MoKalaTenun, xapakTepusyroLine
3hPEKTUBHOCTb BbIMOMHEHUA CTaHOAPTHOrO Cneunuduyeckoro 3agaHud B TOM UAWM MHOM BMOE CNOPTUBHOWN
60opbObI.

Mpu pa3paboTke eanHOro KPUTEpPUst OLLEHKN YPOBHSI CneumanbHON BbIHOCIMBOCTM GOPLIOB MCXoaunu m3
cneayroLwmMx NpeanochInok:

. BENMMYMHA creynanbHOM BbIHOCIMBOCTM 6Gopua obpaTHO nponopumMoHanbHa o6LWeMy BpeMeHu

1

BbIMOJTHEHNA NATU cepvu7| 6pOCKOB 60pLI,OBCKOFO MaHeKeHa B CnypToBbIX 3adaHUAX — |, T.e. 4yeM
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MeHblle BpeMeHu 3aTpaTun 6opel, Ha BbINOMHEHWME MATUM CNypTOB, Tem Gorbliei creuuansHom
BbIHOCITMBOCTbIO OH 06N1agaeT;

) BENMYMHa  CchneuuanbHOW  BbIHOCNMBOCTM  Gopua obpaTHO  MpPOMOPUMOHanbHa  3HAYEHUIo
aumpoTunyeckmx casuros ([JpH), BbI3BaHHbIX BbINOMHEHMEM CTaHAAPTHOW CnNeundUYeckon Harpysku

ﬁ , T.. YEM MeHblUe BENMMYMHA aunaOTUYECKUX CABUIOB MOCre TeCTUpoBaHus [ Tem GonbLue
cneunanbHas BbIHOCNIMBOCTL CMIOPTCMEHA.
[na Konn4yecTBEHHOW OLEHKM YPOBHS ChneLManbHON BbIHOCNMBOCTM 60PLIOB MCMOMNb30BaNoch 3HaYeHne
BENNYUHbI KO3 ULMEHTa cneLmnansHON BoIHOCAMBOCTU, onpeaensemoe no opmyne:

100
St-ApH’

rge: 100 [ yncnosomn ko3 ULMEHT, BBOAUMbINA AN yAo6CTBa pacyeTos;
[t [ obLee Bpems (CeK.) BbINONHEHUSs BPOCKOB B NATN CEPUAX CNYPTOBbIX 3a4aHuii
(Ot= t1+t2+t3+t4+t5)
[IpH [ BenuunHa auumpoTMYECKUX CABUrOB, BbI3BaHHbIX BbIMOSIHEHWEM cneumanbHoro Tecta ([IpH =

pHmcxquoe ‘ ‘ pH nocne TeCTa) .

Kak nokasanu pesynbTaTbl MHOFONETHWX NedarorMyeckux HabnwoaeHuii 3a Gopuamu  BbICOKOM
kBanudukauum, onpegeneHne KCB nos3BonsieT He TOMbKO TOYHO OLEHUTb YPOBEHb PasBMTMS crneuuanbHon
BbIHOCITMBOCTM GOpPLIOB pasHbIX CTUIIEW, HO M AaeT BO3MOXHOCTb NpefckasaTb pesynbTaTbl y4acTus 3TuX
CMOPTCMEHOB B OTBETCTBEHHbLIX COPEBHOBAHUSIX.

Ha ocHoBaHMM npoBedeHHbIX uUccregoBaHWi 6Gbinu  paspaboTaHbl HopMmaTMBHblE 3HayYeHus KCB
KBanMuUUUPOBaHHbIX  GOpPLIOB, KOMMYECTBEHHO  XapakTepu3ylollMe YpPOBEHb  PasBUTUS  crieuuansbHON
BbIHOCMIMBOCTM CTMOPTCMEHOB HA pPasfiMyHblX 3Tanmax MoAroTOBKM K OTBETCTBEHHbIM  COPEBHOBaHWSM,
npeacTaBrieHHble B Tabnuue.

Tabnuua
HopmaTnBHbIE 3Ha4YeHUs YPOBHSI cneunanbHol BeiHocnnBocTu (KCB)
KBannuunpoBaHHbIX 6OPLIOB NErknx, CpeaHnX 1 TSHKeNbIX BECOBBLIX KaTEropum

Bec YpoBeHb pasBuTUA cneumnansHon BblIHOCAINBOCTU (3HayYeHns KCB)

oopuos OYeHb HU3KUI cpegHun BbICOKUM O4YeHb
HU3KNIN BbICOKMI

NerkoBechI <25 >25<35 >3.5<55 >55<6.5 >6.5

cpegHeBechl <2 >2<3 >3<5 >5<6 >6

TAXKENOBEChHI <15 >15<25 >25<45 >45<55 >5.5

O6cyxageHue pesynbTaTos.

Heobxooumo oTMeTUTb, YTO Npeanaraembli cnocod oueHKN cneunanbHon BeiHocnMBocTy 6opuos (KCB)
Nno3BoNsieT C BbICOKOW CTEeNeHbld TOYHOCTU OLEHUTb YPOBEHb MOArOTOBMEHHOCTU crnopTcMeHa. OpHako
06s3aTenbHoe UCNoNb30BaHWe BrMoxumudeckon annapaTypsl (oueHka pH unm nakrata B KpoBW) Npu NPOBESEHNM
UCNbITAaHUS 3HAYUTENBHO CY)KaeT BO3MOXHOCTU MPaKTUYECKOro UCMOMb30BaHUs 3TOro Kputepus. B cBaA3mn ¢ aTum
oueHka KCB 6opLoB MOXeT, npexae Bcero, NpoBoANTLCS NP MPOBEAEHNM MONCKOBBLIX HAYYHbIX UCCNEOOBAHNI U
npy paboTe ¢ BbICOKOKBANMULMPOBAHHLIMU CMOPTCMEHAMN COOPHbBIX KOMaHA.

M3 cnopTMBHOW NpaKTUKM M3BECTHO, YTO AN CPOYHOrO KOHTPONS 3a peakuuen CrnopTCMEHOB Ha
BbICOKOUHTEHCUBHbIE (PU3NYECKME HArpy3kM OYEeHb 4YacTo NPUMEHSIETCA Ouoxummyeckass MEeTOAMKa OLIEHKM
nakTtarta B KpoBu. B aton cBdA3m Hamu Gbina mogunduyuposaHa dopmyna pacdeta KCB, nossonsiowas nonyyaTb
COMOCTaBUMbIE 3HAYEHUS ITOrO MokasaTensd BHE 3aBUCUMOCTM OT cnocoba OGMOXMMUYECKOW OLIEHKM peakumm
opraHusma cnopTcMeHa Ha usndeckyo Harpysky. HoBbl BapyaHT opMyribl UMeeT BUA:

4600

>t- Alactat ’
rge: 4600 [ yncnoBon KO3PMULUMEHT, BBOAUMbIA ANs yA0OCTBa pacyeTos.,;
[t [ obLyee Bpems (CeK.) BbINONHEHUSI BPOCKOB B NSTN CEPUAX CNYPTOBbIX 3a4aHuii
(Lt= t1+12+t3+t4+t5)
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[l lactat [1 BennynHa aumpgoTUYECKUX CABWUIOB, BbI3BaHHbIX BbINOMHEHUEM cneumnanbHoro Tecta (I /lactat =
lactat nocne Tecta LI lactat ncxogHoe )

Heobxoaumo OTMETWUTb MONOXWTENbHbIE M OTpUUAaTENbHbIE CTOPOHbI MpedraraeMoro cnocoba OueHKu

cneunanbHON BbIHOCITMBOCTH BOPLOB.
MonoxunteneHble COCTOAT B CNeaytoLLeM:

e  YHUPULMPOBAHHBIN KPUTEPUIA OLIEHKM YPOBHS CrneLmanbHON BbIHOCIIMBOCTN BGOPLOB, OCHOBAHHbIN Ha
NCNONb30BaHUN CTPOro pernameHTUPOBAHHOrO, crneumdudeckoro aAns 6opbbbl TECTOBOrO 3agaHus,
Nno3BofsieT HaAEeXHO OUEeHMBaTb 3TO KayecTBO Yy OOPLOB pasnuyHbIX BECOBbLIX KaTeropum v BUOOB
0opbOBbI;

e OOMbLION CTAaTUCTUYECKMA MaTtepwar, HaKOMMEHHbIN Npy MPOBEAEHUN IKCMEPUMEHTOB Ha Gopuax
pasnu4HOro Beca, Bo3pacTta u BuAoB 6opbbbl No3BONUN paspaboTaTb OLEHOYHbIE LIKamnbl YPOBHSA
KCB cnopTcmeHoOB (guanasoH akcnepumeHTanbHbiX udmeHeHun KCB BapbmpoBan oT 3HavyeHun 1,12
no 12,3).

OTpuuaTensHble CTOPOHbI NpeanaraeMoro cnocoba:

e pegnaraembin  cnocob OUEHKM creumanbHOM  BbIHOCIMBOCTM  ©GopuoB ©Obin  oduumansHoO
3apernctpupoBaH B CCCP B 1985 rogy. 3a npoweplwne 25 neT CywecTBEHHO NOMEHSINNCL NpaBuna
6opbbbl. HOBbIM pernameHT noeguHka noTpeboBan CyLeCTBEHHOro MnepecMoTpa cTpaTerum
npencopeBHOBaTENBHOW NOArOoTOBKM G0puoB. Mpousownn M3MeHeHUs B TEXHUYECKO-TaKTUYECKOM
apceHarne 1 CTpyKType pm3n4eckon noaroToBNeHHOCTN 6opLoB. DTN N3MEHEHWS, BEPOATHO, AOIMKHbI
ObITb y4TeHbl Npu pa3paboTke MOANPULMPOBAHHOIO cnocoba OLEHKU crneumanbHON BbIHOCIIMBOCTH
6opLoB, OTpaxaloLero COBpeMeHHbIe TEHAEHLNW Pa3BUTUSE CNOPTMBHON 60pLObI.

BbiBoAb! U NpakTUYeckue pekoMeHgauun.
1. TlpegnoxeHa TectoBas npouedypa u opmyna pacyeTta koadduumeHTa cneunanbHOW BbIHOCITMBOCTU
60opLOB OCHOBaHHAsA Ha KOMMIIEKCHON OLLeHKe negarormiyecknx n bMoxmmm4ecknx nokasaTtenen.
2. Ha ocHoBaHWM pe3ynbTaToOB MHOrOfeTHWX HabniogeHu 3a OMHaMWKOW CrneuuanbHOW BbIHOCIMBOCTY
BbICOKOKBaNMMUUMPOBaHHbIX CMOPTCMEHOB B PasnuyHbiX Buaax Oo0pbbbl NpeanoXeHbl OPUEHTUPbLI ANS
KONNYECTBEHHOW OLIEHKN CneuunanbHON TPEHMPOBaHHOCTHN BOPLIOB Ha pasnMyYHbIX 3Tanax NoAroTOBKW.
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RESUME

Une mesure objective du niveau de I'endurance d'un lutteur a été développée grace a un programme d'essais
trés réglementés de charges physiques spécifiques et des mesures biochimiques. Une formule pour le calcul de
I'endurance particuliére d'un lutteur coefficient (SEC) a été développée. Les lutteurs doivent réaliser une
projection par-dessus la poitrine (ceinture arriere) avec un mannequin qui pése 1/3 du poids de leur catégorie
officielle. La procédure pour estimer I'endurance spécifique se divise en 3 parties : un échauffement spécifique,
une pause de récupération et le test. Pendant le test, des résultats pédagogiques et des indicateurs biochimiques
sont mesurés, ils peuvent caractériser I'efficacité de la tache spécifique standard. La formule pour calculer cette
endurance spécifique (SEC) est:

100

C= ———
>t ApH

> t = temps total (s) pour exécuter cinq fois les projections (t £ =t1 + t2 + t3 + t4 + t5)
ol: A pH = taux des changements dacidose causés par l'exécution du test
( A pH = pH pré-test - pH post-test).

Des lignes directrices sont prévues pour estimer I'endurance spécifique d'un lutteur, et donc leur motivation pour
la compétition. lls ont été développés a partir des résultats issus de nombreuses années d'observation et des
tests avec des lutteurs de haut-niveau. Des méthodes pour l'utilisation des mesures de lactate, telles que le pH,
sont également fournies.

MOTS CLES: endurance spécialisé, des tests, le pH, lactate
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ABSTRACT

Understanding the role of emations is critical if we are to explain, control and predict athletic performance. The
Individual Zones of Optimal Functioning (IZOF) model attempts to describe and explain emotions related to an
individual's successful and poor performances (Hanin, 1997, 2000). The participants were 300 male wrestling
athletes (160 greco-roman wrestlers and 140 freestyle wrestlers). Their ages ranged from 18 to 30 years
(M=24.30, SD=3.70). All athletes completed the questionnaire on emotions (IZOF, Hanin, 2000), which was
translated into Greek (Hanin, Papaioannou & Lukkarila, 2001). The aim of the study was the examination of a
possible relationship between emotions and confidence in greco-roman and freestyle wrestlers in Greece. The
results supported the psychometric properties of the assessment tool. Additionally, the results indicated
statistically significant correlations, but no statistical significant differences in emotion categories of the
guestionnaire and confidence, between greco-roman and freestyle wrestlers. According to previous research, it is
also important to indicate that emotional content and intensity are different in practice and competitions, and that
they vary across pre-, mid-, and post-event performance situations (Hanin & Stabulova, 2002). Possible future
research might replicate and extend the study’s findings, exploring an athlete’s anxiety, goal-orientations,
motivation and performance, and developing effective intervention strategies.

Key words: 1IZOF, emotional state

INTRODUCTION

The Individual Zones of the Optimal Functioning (IZOF) Model conceptualizes emotional content within the
framework of four global emotion categories derived from two factors: hedonic tone (pleasant-unpleasant) and
functionality (optimal, (helpful)-dysfunctional, (harmful)). The four emotion categories include: pleasant (positively
toned) and functionally optimal emotions (P+), unpleasant (negatively toned) and functionally optimal emotions
(N+), pleasant and dysfunctional emotions (P-), and unpleasant and dysfunctional emotions (N-). This four-
category framework provides a robust and sufficiently broad structure that can accommodate a wide range of
idiosyncratic, athlete-generated emotional labels (Hanin, 2000; 2003). In other words, to describe their
idiosyncratic subjective emotional experiences, athletes use their own vocabularies. Although self-generated
emotion descriptors are idiosyncratic, conceptually and functionally the items are equivalent (across the
categories) as they describe experiences accompanying individually successful and unsuccessful performance
situations (Hagtvet & Hanin, 2007).

The 1ZOF Model (Hanin, 1997; 2000) was developed in order to identify emotional states that effect successful
and less successful performances of elite athletes. According to Hanin, the zones reflect the individual differences
upon the athletes’ ability to find, and efficiently use the appropriate and available resources. Therefore, the
explanation of the relation of emotions on performance is based on the matching of available resources. Optimal,
pleasant and/or unpleasant emotions reflect on the availability of these resources and their potentially effective
use. However, dysfunctional, unpleasant and pleasant emotions reflect a lack of resources and their ineffective
use (Hanin, 1997).

Additionally, confidence consistently appears as a key skill possessed by successful elite athletes, and
international-level elite athletes have identified confidence as the most critical mental skill (Vealey, 2009). Self-
confidence is identified as the degree of certainty that athletes have about their ability to successfully perform
sport skills (Feltz & Chase, 1998).

The present study attempts to examine any possible relationship between the four emotion categories (optimal-

pleasant, optimal-unpleasant, dysfunctional-pleasant, and dysfunctional unpleasant) of the IZOF model and
confidence, between greco-roman and freestyle wrestlers in Greece.
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METHODS

PARTICIPANTS: The group studied included 300 male wrestling athletes (160 greco-roman wrestlers and 140
freestyle wrestlers) participating in some major competitions in Greece. Their ages ranged from 18 to 30 years
(M=24.30, SD=3.70).

INSTRUMENTS

The questionnaire was the (IZOF) model (Hanin, 2000), which was translated into Greek (Hanin, Papaioannou &
Lukkarila, 2001) and consisted of 23 items assessing 4 categories, hamely: optimal-pleasant (5 items, question
example: confident), optimal-unpleasant (5 items, question example: overjoyed), dysfunctional-pleasant (6 items,
guestion example: attacking), and dysfunctional-unpleasant (7 items, question example: uncertain). Emotional
intensity was measured on a modified Borg’s (2001) category ratio (CR-10) scale ranging from 0 = nothing at all,
to 10 = very, very much (maximal).

PROCEDURES

The athletes also responded to two additional questions, assessing confidence (question example: | am ready for
competition). Their answers ranged from O=not at all to 10=very much so. The participants answered the
guestionnaire, just before their competition. Researchers informed them that their participation was completely
voluntary and their individual responses would be held in strict confidence.

STATISTICAL ANALYSIS

For the statistical analysis of the data, the method used was the reliability analysis, correlation and analysis of
variance (ANOVA) from the SPSS 11.0 statistical package. The aim was to investigate if there were any
correlations or any statistical significant differences in emotion’s categories and confidence, between greco-roman
and freestyle wrestlers in Greece. The level of statistical significance was set at p<.05.

RESULTS

RELIABILITY AND VALIDITY

Although the specific questionnaire was already valid in Greece (Kouli, Kouvarda, Astrapellos & Papaioannou,
2007), their reliability and validity were again examined. More specific, the principal components analysis on the
responses of the sample of athletes on the 23 items of emotions instrument resulted in 4 categories with
eigenvalues greater than 1, accounting for 66.24% of the variance. The results suggesting 4 factors: optimal-
pleasant (.62 - .83), optimal-unpleasant (.69 - .87), dysfunctional-pleasant (.63 - .80), and dysfunctional-
unpleasant (.68 - .84). The alpha reliability coefficients for the four scales were: .86 for optimal-pleasant, .83 for
optimal-unpleasant, .80 for dysfunctional-pleasant and .72 for dysfunctional-unpleasant and .78 for confidence.

CORRELATIONS

The questionnaire’s factors had statistically significant relations between them. More specifically the, optimal-
pleasant emotions category had a high positive relationship with optimal-unpleasant, dysfunctional pleasant and
confidence, but a high negative relationship with dysfunctional unpleasant. The optimal-unpleasant emotions
category had a high positive relationship with dysfunctional unpleasant and confidence, but no relationship with
dysfunctional pleasant. Also, dysfunctional pleasant had a high positive relationship with confidence, and no
relationship with dysfunctional unpleasant. Finally, dysfunctional unpleasant had a high negative relationship with
confidence (Table 1).

Table 1. Pearson product- moment correlation coefficients for each scale.

1 2 3 4 5
Emotions
1. optimal-pleasant (P+) 1.00
2. optimal-unpleasant (N+) 271* 1.00
3. dysfunctional-pleasant (P-) .323** -.142 1.00
4. dysfunctional unpleasant (N-) -.262** 277 -.139 1.00
2 questions for confidence
5. confidence .642** .270** .181** -.225% 1.00

Note: **, Correlation is significant at the .01 level
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WRESTLING STYLE’S DIFFERENCES

Univariate analyses were conducted in order to find any differences in to different wrestling styles. The analyses
revealed there were no statistically significant differences between the two wrestling styles. More specifically, no
statistically significant differences were found in any of the questionnaire’s category: (a) optimal-pleasant
emotions, (b) optimal-unpleasant emotions, (c) dysfunctional-pleasant emotions, (d) dysfunctional-unpleasant
emotions, either (e) confidence. Despite these results, the mean scores of two wrestling styles, optimal-
unpleasant emotions and confidence, were generally high. On the other hand, the mean scores of optimal-
unpleasant emotions and dysfunctional-pleasant emotions, were not enough high. Finally, the mean scores
optimal-unpleasant emotions were low. The mean and standard deviations results are presented in Table 2.

Table 2. Means and standard deviations of different wrestling styles for each scale.

optimal- optimal- dysfunctional- | dysfunctional confidence

pleasant unpleasant pleasant unpleasant

M SD M SD M SD M SD M SD
Greco-Roman | 7.06 1.93 6.06 2.27 5.25 1.66 5.94 1.93 7.47 2.10
Freestyle 7.05 2.22 6.05 2.22 4.96 1.98 5.89 2.10 7.34 2.31

DISCUSSION - CONCLUSIONS

The purpose of the present study was the examination of any possible relation between the four emotion
categories (optimal-pleasant, optimal-unpleasant, dysfunctional-pleasant, and dysfunctional unpleasant) of the
IZOF model and confidence, between greco-roman and freestyle wrestlers in Greece. The results showed that in
the present study, reliability analysis supported the psychometric properties of the questionnaire.

The most interesting according to the results of correlation analysis is that dysfunctional-unpleasant emotions had
a high positive relationship only with optimal-pleasant emotions. This might have occurred because the
researchers believe that both of these categories are unpleasant for the athlete’s performance (Hagtvet & Hanin,
2007). On the other hand, dysfunctional-unpleasant emotions had a high negative relationship with optimal-
pleasant emotions and confidence, which influence positively on athlete’s performance (Hanin, 2004).

Additionally, results indicated no statistically significant differences neither in emotion questionnaire’s categories
(optimal-pleasant emotions, optimal-unpleasant emotions, dysfunctional-pleasant emotions, dysfunctional-
unpleasant emotions), nor confidence, between greco-roman wrestlers and freestyle wrestlers.

According to the mean scores of two wrestling styles, optimal-pleasant and confidence, were generally high. The
researchers believe that either the athletes themselves or in cooperation with their coach, might have used
appropriate psychological techniques which helped them with their emotions. This relates to previous research
where it was indicated that each athlete had a specific constellation or a ‘recipe’ of individually optimal and
dysfunctional emotional content described by athlete-generated idiosyncratic markers (Hanin, 1997, 2000;
Hagtvet & Hanin, 2007). It is also important to indicate that emotional content and intensity are different in
practice and competitions, and that they vary across pre-, mid-, and post-event performance situations (Hanin &
Stabulova, 2002). In the present research, athletes answered the questionnaire right before they competed.

The observed results in the selection of sport confidence sources may be partially explained by individual
differences in perceptions of success (Magyar & Duda, 2000). The most important source of confidence for
athletes is performance success (Vealey, 2009).

Further research is needed to replicate and extend the study’s findings, explore on athlete’s anxiety, coping, goal-
orientations, motivation, and performance, and develop effective intervention strategies. Moreover, a similar
research must take place in higher level wrestlers and in other countries. In conclusion, a presupposition for the
successful use of the 1ZOF model is the proper preparation of athletes and coaches with the help of sport
psychologists, in order to control, explain and understand the effect of their emotions in pursuing success in
sports.

PRACTICAL IMPLICATIONS / ADVICE FOR ATHLETES AND COACHES

According to the findings of the present study, if coaches would like to increase the levels of their athletes’
confidence, they should try to increase optimal-pleasant, optimal-unpleasant and dysfunctional-pleasant
emotions, and diminish dysfunctional-pleasant emotions. Similarly, Hanin (2004), argued that anecdotal evidence
and practical experience indicate that functionally optimal-pleasant and optimal-unpleasant emotions (P+N+) prior
to and during an activity are usually anticipatory and are triggered by the appraisals of challenge and threat. In
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contrast, situationally dysfunctional-pleasant and dysfunctional-unpleasant emotions (P-N-) during an activity are
usually triggered by the perception of “achieved” outcomes (appraisals of gain and loss) before the task is
completed.

Finally, as also Hanin (2004) underlined, unpleasant emotions are not always detrimental to an athletic
performance for all athletes, neither are pleasant emotions always beneficial for all athletes’ performances.
Moreover, high self-confidence can sometimes lead to complacency or the underestimation of a “weak” opponent,
resulting in insufficient alertness, lack of focus, and/or carelessness. So, coaches and athletes, as well as sport
psychologists, are beginning to realize that coping with stress and using stress to enhance performing are
possible. An idiosyncratic experience is the best indicator of how athletes can perform up to their potential, either
stress-free or using competitive stress to their advantage.
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AHHOTaUuA

Onsi Toro 4ToObl MOHATL MEXaHW3Mbl BbICTYMMEHUS!, SMOLMOHAmNbHbLIE CBSA3M UMEIOT peLlatollee 3HadeHue Ans
TOYHOTO MPOrHO3MPOBAHUS W KOHTPONS BO3AEWCTBMS 3MOLMA Ha CMNOPTMBHOE BbICTynneHue. Mogenb
WHameuayaneHbix 3oH OntumansHoro ®yHkumoHmpoBaHus (Individual Zones of Optimal Functioning - 1ZOF)
nblTaeTcs onmMcaTe U 06 bACHUTL AMOLUK, CBA3AHHBIE C MHOUBMAYANbHO YCMELWHbIMA U CNabbiMu BbICTYNAEHNAMN
(XaHuH, 1997, 2000). B nccnegoBaHum npuHnmanu ydactme 300 Myx4mH cnoptcMeHoB no 6opbbe (160 no rpeko-
pumckomy ctunto u 140 no BonbHon Gopbbe), B Bo3pacte oT 18 go 30 net (M = 24,30, SD = 3.70). Bce
CMOPTCMEHbI 3aMNOSIHUIIN BOMPOCHMK O cBomx amouusax (IZOF, XanuH, 2000), koTopbih 6bin nepeBefeH Ha
rpedeckun s3blk (XaHwH, Papaioannou u Lukkarila, 2001). Uenbto uccnegoBaHus 6bino M3ydYeHUE BO3MOXKHOM
CBSI3M MEXAY 3MOLMSIMU U YBEPEHHOCTBIO U MEXAY CMOPTCMEHaMN FPEKO-PUMCKOW 1 BoNbHOM 6opb6bl B peunn.
PesynbTaTbl MOATBEPAMIIM TMCUXOMETPUYECKME CBOWCTBA WHCTPYMEHTa oueHku. Kpome Toro, pesynbTathbl
rokasanu CTaTUCTMYECKN 3HAYMMble KOPPENsiLMn, HO CTAaTUCTUYECKM HE3HAYMMbIE Pas3nnyMs B SMOLMOHANbHbIX
KaTeropusix BOMPOCHUKA U YBEPEHHOCTU MeXAy CMOPTCMEHaMu rpeko-puMCKON U BOMbHOW 6opbbbl. CornacHo
BblLLEyKa3aHHOMY MCCNeLOBaHMI0, Takke BaXHO ykasdaTb, YTO 3MOLMOHANbHOE COAEPXaHUE W MHTEHCUMBHOCTb
pasnu4yHbl NPY TPEHUPOBKE N HA COPEBHOBAHMSIX U YTO OHU pasnuyaloTCst MpU CUTyauusix 4O, BO BPEMS U Mnocre
BbicTynnexHms (XaHmH n Crtambynosa, 2002). Bo3amoxHble OyaywimMe uccriefoBaHus MornM Obl MOBTOPUTH U
pacwupuTb pe3ynbTaTbl WCCNEOOBaHWs, U3Y4UTb TPEBOXHOCTb CMOPTCMEHA, €ro OpMEHTaLMI Ha Lenw,
MOTMBALMIO U BbICTYMNNEHME, N pa3pabaTbiBaTb ahEKTMBHbIE CTpaTErMM BMELLATENbLCTBA.

KnioueBble cnoBa: |ZOF, onmumarbHbie-npusimHbele, OrnmumMarsibHble-HenpuUsImHbie, OUCQYHKUUOHAIbHUbIE-
npusimxble, QUCYHKUUOHarbHbIe-HENpPUSMHbIe

BBeneHue

Mogenb  UWHOusudyarnbHbix  30H  OnmumanbHo2o  @yHkuyuoHuposaHusi  (IZOF)  koHuenTyanuavpyeT
aMoUMOHanbHOe cogepXaHme B pamMKax YeTbipex obLiMx KaTeropmm amMmouni, nponcxogawmnx n3 aByx akTopos:
2edoHUYecKoeo moHa (yOoBOMbCTBUE-HEYAOBONbCTBUE) W hyHKUYUOHanbHocmu (ONTUManbHas, MNoresHo-
AncdyHKUMOHanbHasa, BpedHas). YeTbipe kaTeropum amouuin BKkNOYaT B cebs npusATHble (MONOXUTENbHO
TOHMPOBAHHbIE) N (PYHKUMOHANBHO OonTUMarnbHble amouun (P+), HenpusTHbIe (OTpULATENbHO TOHUPOBAHHLIE) U
dyHKUMOHanNbHO onTuManbHble amoummn (N+), NpusTHble U AUChYHKUMOHAanNbHbIe amoummn (P-), 1 HeNpuSATHbIE U
AncdyHKumoHanbHble amoummn (N-). OTK yeTbipe kaTeropuy obecnedvBaeT HageXHY U AOCTAaTOYHO LUMPOKYHO
CTPYKTYpY, KOTOpasi MOXeT BMECTUTb LUMPOKWUA CMEKTP WAWOCUHKPa3NYECKUX, MOPOXAEHHbIX CMOPTCMEHaMM
aMoumMoHanbHbIxX aTukeT (XaHnuH, 2000; 2003). Opyrumu crioBamu, 4YTOObl OnucaTb CBOM MOMOCUHKpa3nyeckue
CYObEeKTMBHbIE 3MOLMOHASbHbIE NEepPeXnMBaHns, COPTCMEHbI UCMOSb3YOT CBOM COBCTBEHHbIE CrioBapu. XoTb U
CaMOonopoOXAeHHble AeCKPUMTOPbl AMOLMNIA ABASKTCA ONOCUHKPA3NYECKUMU, KOHLENTYyanbHO U OYHKUMOHANBHO
MyHKTbl 9KBMBaneHTHbl (BO BCEX KaTeropusix), Tak Kak OHW OMUCbIBAIOT MNEPEXMBaHUSA COMpoBOXAawLme
CcUTyauun MHOUBMAYarbHO YCMELHOro U HeycrneLwHoro BoicTynneHms (Hagtvet n XanuH, 2007).

Modernb NHOusudyasnbHbix 3oH OnmumarnsHo2o @yHKUyUoHUposaHus (XaHuH, 1997, 2000) 6bina paspaboTaHa B
LUensix BbISBMEHNS 3MOLMOHANbHbIX COCTOSHUW, KOTOpble BO3AEWCTBYIOT Ha YCMewHOe M MeHee YcneliHoe
BbICTYNNIEHNE 3NUTHBIX CNopTCMeHoB. CornacHo XaHuHy, 30Hbl OTpaXalT WHAMBMAYalbHble pasnuuus B
CNOCOBHOCTN CMOPTCMEHOB HanT M 3MEKTUBHO MCNONb30BaThb MpPaBUilbHbIE U AOCTYMNHblE pecypcbl. Takum
o6pa3omM, 0ObsCHeHWe BO3OEWCTBMSA 3MOLMIW Ha BbICTYNSIEHME OCHOBAHO Ha COOTBETCTBMM PECYPCOB.
OntumarnbHble, NPUATHbIE W/WAWM HENPUATHbIE 3MOLUMM OTpaXkalT Hanuunme pecypcoB U KX 3ddeKkTMBHOe
ncrnonb3oBaHne. TeM He MeHee, HenpusTHble W MNPUATHbIE 3MOLUWM OTPaXaktT OTCYTCTBME PECYpCOB U UX
HeadhpeKkTUBHOE UCnonb3oBaHue (XaHuH, 1997).

Kpome TOro, yBepeHHOCTb nocrieaoBaTtesibHO BbICTyNaeT Kak KITH04EBOW HaBbIK, KOTOPbIM o6nap,a+oT ycnelwiHble

OIIUTHbIE CMOPTCMEHbI, U 3JINTHble CNOPTCMEHbl MeXAYHapOoAHOro YpOBHA CHUTAKT YBEPEHHOCTb Hanbonee
KpUTUYeCKMM ymcTBeHHbIM HaBblikoM (Vealey, 2009). YBepeHHOCTb B cebe onpegensercd, Kak CTeneHb
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YBEPEHHOCTUN CMOPTCMEHOB B CBOEW CMOCOBHOCTU YCMELLHO BbINOSHUTL cnopTuUBHOE MacTepcTBo (Felts & Chase,
1998).

HacTtosilwee wnccnegoBaHue MblITAeTCA M3Y4UTb BO3MOXHYIO CBSI3b MeXAy 4YeTbipbMS KaTeropusMm 3Mouuin
(onTMMankeHbIX-NPUATHBIX, ONTUManbHbIX-HENPUATHBLIX, ANCHYHKLUNOHAMNBHBIX-MPUATHBIX Y ANCHYHKLMOHAMNbHbIX-
HenpuaATHbIX) mogenu WMuaueuayanbHblx 30H OntumansHOro QOYHKUMOHMPOBAHUA U YBEPEHHOCTbIO Mexay
CNoOpTCMEHaMM rPeKko-pUMCKO 1 BorbHOM 60pb0Obl B ['peumn.

MeToabl

YyacTHUKMU

Bbibopka Bkntovana 300 MykumMH cnopTcmeHoB no 6opbbe (160 no rpeko-pumckomy ctunio M 140 no BOMbHON
6opbbe), Bospacta ot 18 go 30 net (M = 24,30, SD = 3.70). OHM 3anonHUNM BONPOCHUK amoumin (1IZOF, XaHuH,
2000), koTopbin ObIT MepeBedeH Ha rpeveckMin 43blk  XaHuHbIM, Papaioannou wn Lukkarila (2001).
MHCcTpyMeHTbI

BonpocHuk 6bin Mogenbto MHOusudyanbHbix 3o0H OnmumarnibHoeo ®yHkyuoHuposaHusi (1IZOF, XanwuH, 2000),
KOTOpbIN BbIN NepeBedeH Ha rpeyecknin a3bik (XaHuH, Papaioannou u Lukkarila, 2001) un coctosn n3 23 nyHKTOB
OLUeHMBalLWmMX 4 KaTeropum 3MOUWUA, @ WMEHHO: OnMmuMaribHbIX-npusdmHbix (5 NyHKTOB, MpvMep BoMpoca:
YBEPEHHBbIN),  OonmuMaribHbiX-HernpusimHbix (5  NyHKTOB, MNpuMMep  BOMpoca: O4YeHb  PagoOCTHBIN),
OUCGYHKUUOHAasbHbIX-MPUSMHbIX (6 MNYHKTOB, NpMMep BOMpoca: aTakylwuin), u OucghyHKUUOHabHbIX-
HenpusamHbix (7 MYHKTOB, MpUMep BOMpPOCa: HEeYBEPEHHbIN). OMOLMOHanbHasi MHTEHCMBHOCTb M3Mepsinachk Ha
N3MEHEHHON LiKane oTHoweHus kateropun bopra (CR-10) ot 0 = Huyero, Ao 10 = 04YeHb, OYEHb CUMBHO, N ® =
MaKCHMMarnbHO BO3MOXHOE.

Mpouenypsbl

Kpome TOro, cnoptcMeHbl OTBETMNM Ha [ABa [OOMOSHUTEMbHBIX BOMpOCa, OLEHWBAsi yBEPEHHOCTb (Mpumep
BOMpOCa: 5 20mMo8 K copesHosaHuro). x oTBeTbl BapbupoBanuck oT 0 = coecem Hem, o 10 = o4eHb. Y4aCTHUKK
OTBETUNN Ha BOMPOCHMK MPSAMO Neped CopeBHOBaHMeM. VccrnepgoBaTenu coobwmnu, 4To ux ydactue Obino
0006pOoBOMbHLIM U UX MHAMBUAYarbHbIE OTBEThI BYAYT COXpaHeHbl B CTPOrOM CekpeTe.

CraTtucrmyeckun aHanus

[ns cratucTtMyeckoro aHanu3a [aHHbIX WCNOMb30Barncs MeTod aHanu3a HageXHOCTW, Koppendumi w
ancnepcuoHHoro aHanm3a (ANOVA) co ctatuctudeckoro naketa SPSS 11.0. Llensto 6bino nccnegosatb, €CTb N
Kakne-nnmbo Koppensauum wnn Kakve-nnbo CTAaTUCTUYECKM 3HAYUMbIE pas3NUuus B KaTeropusix 3MOUMA U
YBEPEHHOCTN MeXAy CMOpTCMEHaMMU FPEKO-PUMCKOM U BONbHOM GopbbObl B peunn. YpoBeHb CTaTUCTUYECKON
3Ha4YMMOCTH ObIn ycTaHoBMEH Ha p <.05.

PesynbTathbl

HapeXxHocTb U OCTOBEPHOCTb

XoTd cneumanbHbIA BOMPOCHUK yxe cyuectsoBan B ['peunn (Kouli, Kouvarda, Astrapellos n Papaioannou, 2007),
€ero HadexXHOCTb W [OOCTOBEpPHOCTb OblNu nog comHeHveM. bonee KOHKpeTHO, aHanu3 OTBETOB BblOOPKM
CMOPTCMEHOB Ha 23 nyHKTa 06 amoumsax nNpuBén K 4 Kkateropusm ¢ cobCTBEHHbIMM 3HaYeHusMu 6onblue 1, 4To
coctaenseT 66,24% aucnepcun. PesynbTathl npegnaranu 4 dakropa: onmumarnbHbil-ripussmHeil (.62 - .83),
onmumarbHbit-HenpusamHbll (.69 - .87), ducehyHkuyuoHanbHbil-rmpusimHsit (.63 - .80), n ducyHKUUOHaNbHbIU-
HenpusmHbIl (.68 - .84). KoachduumeHTbl HagexHOCTM anbga no YeTblipeM wkanam: .86 ona onmumasbHo20-
npussimHoeo, .83 Ona onmumaribHo20-HernpusimHoe2o, .80 0nsi ducehyHKUUOHanbHOo20-NpusimHo20 n .72 ang
OuchyHKUUOHabHO20-HeNpuUsIMHO20 n .78 ans yBepeHHOCTMU.

Koppensauuu

dakTopbl BOMPOCHWKA UMENW CTaTUCTUYECKM 3HAYMMble CBA3W Mexay coboi. bonee KOHKpeTHO, KaTeropus
onNMUMarbHbIX-MPUSMHbIX 3MOUMIA MMena BbICOKYIO MOMOXMTENbHYIO CBA3b C KaTeropusiMvM ornmumasibHbiX-
HenpusimHbIX, OUCYHKUUOHAsbHbIX-MPUSIMHbLIX W Y8EPEeHHOCMU, HO BbICOKYID OTpuuaTernbHyl0 CBA3b C
KaTeropuen OuCyHKUUOHaIbHbIX-HENPUAMHbIX. KaTeropusa onmumaribHbIX-HerpusimHbiX 3MOUUA  MMena
BbICOKYIO MO3UTMBHYIO CBSI3b C KaTeropusamMu OucyHKUUOHaIbHbIX-HEMNPUSMHbLIX 3MOLUUA U y8epeHHOoCmuU, HO
HWKaKOW CBSI3M C KaTeropuen OucghyHKUUOHalbHbIX-NpussmHbeix. Kpome Toro, kateropus OUChyHKUUOHAarbHbIX-
MPUSIMHbBIX  39MOLMIA  MMerna BbICOKYIO MO3UTMBHYIO CBSI3b C  YBEPEHHOCMbIO, W HUKAKOW CBA3N C
OUCGYHKUUOHaNbHbIMU-HENPUSAMHbIMU.  HakoHel,  OucqhyHKUUOHasbHbIe-HEMNMPUSIMHbIE ~ VMENU  BbICOKYHD
oTpULaTENbHYIO CBA3b C yeepeHHocmbio (Tabn. 1).
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Table 1. Pearson product- moment correlation coefficients for each scale.

1 2 3 4 5
Emotions
1. optimal-pleasant (P+) 1.00
2. optimal-unpleasant (N+) 271** 1.00
3. dysfunctional-pleasant (P-) .323** -.142 1.00
4. dysfunctional unpleasant (N-) -.262** 277* -.139 1.00
2 questions for confidence
5. confidence 642 .270** .181** -.225% 1.00

Note: **, Correlation is significant at the .01 level

Pa3znuuusa B ctune 6opbLOLI

OpHoMepHbIN aHanu3 Obin NpoBeAeH ANna TOro, Ytobbl HANTU pasnUuusa B pasHbIX CTUNAX 60pbObl. AHanNU3bl
nokasanu, 4YTO HeT CTaTUCTUYECKM 3HAYMMbIX pasnuMuuMin Mexay AByMmsA cTunsmu 6opbbbl. B yacTHOCTW, HeT
CTaTUCTMYECKM 3HAYUMbIX Pas3nNMyunA HU B OOHOW M3 KaTeropvMn BOMPOCHUKA: (a) onmumarsibHble-npusimHbie
amoumun, (0) onmumarsnbHble-HenpusmHbie amouunn, (B) OucyHKUUOHalbHbIe-NPUsSmMHblie amounu, ()
OucehyHKUUOHasIbHbIe-NPUSIMHbIe 3MouuN, unn (8) yeepeHHocmb. HecMoTps Ha 3Tu pesynbTaThl, cpegHue
nokasatenu OByx cTunen 6opbObl, OnmMuMarsibHbIX-HEMPUSMHbBIX 3MOLMN U ygepeHHocmu, B obuieM, 6binu
Bbicoku. C ApYron CTOPOHbI, CPeAHUE NoKasaTenu onmuMasibHbIX-HenpPUSMHbIX 3MOLUUIA 1 QUCYHKUUOHaIbHbIX-
MPUSIMHbIX 3MOLMIA, He OblnM [OOCTaTOYHO BbICOKMMW. HakoHew, cpegHve nokasaTenu onmumasbHbIX-
HernpusimHbIX 3MOUWMA ObiNM HU3KUMW. Pe3ynbTaTbl CpeaHuMX WM CTaHOAPTHbIX OTKMOHEHWWA NpPeACTaBrieHbl B
Tabnuue 2.

Table 2. Means and standard deviations of different wrestling styles for each scale.

optimal- optimal- dysfunctional- | dysfunctional confidence

pleasant unpleasant pleasant unpleasant

M SD M SD M SD M SD M SD
Greco-Roman | 7.06 1.93 6.06 2.27 5.25 1.66 5.94 1.93 7.47 2.10
Freestyle 7.05 2.22 6.05 2.22 4.96 1.98 5.89 2.10 7.34 2.31

O6cyxneHune — BbiBoabl

Llernbio HacTosiLero uccnenoBaHust SIBASINOCh M3YYWUTb CYLLECTBYET N Kakas nMbo BO3MOXHAsi CBS3b Mexay
YeTbIPbMS KAaTErOPUAMU IMOLMIN(ONMUMarsibHbIX-MPUSMHbIX, ONMUMalbHbIX-HEeNPUSMHbIX,0UChyHKUUOHasbHbIX-
MPUSIMHbIX, N OUCYHKUUOHAasbHbIX-HENMPUSAMHbIX) Mogenu 1IZOF n yBepeHHOCTbI0, Mexay CnopTCMEHaMM rpeko-
pUMCKOR 1 BonbHOM 6opbbbl B Mpeuun.

Pes3ynbTaTbl nokasanu, YTo B HACTOSILLEM MUCCMNELOBaHMU, aHaNu3 HageXHOCTW NOATBEPAMIT NCUXOMETPUYECKUE
CBOWICTBa BOMPOCHMKA. Hanbonee MHTepecHbIM MO pesynbTaTaM KOPPENsUUOHHOIO aHanu3a sBnseTcsa To, YTo
OuchyHKUUOHabHbIe-HEMNPUSIMHbBIE SMOLIMN UMENW BbICOKYIO MOMOXMUTENbHYI0 CBSA3b TOMNBKO C OrlMmuMarsibHbIMU-
npUSIMHbBIMU AMOLUSIMU. DTO MOFIIO MPOU3OUTU MOTOMY, YTO MCCeaoBaTeny CUYMTaloT, YTo 0De 3Tu KaTeropum
ABMATCA HENnpuATHbIMU Ans BbICTyNneHus cnoptcmeHa (Hagtvet n XawuH, 2007). C gpyro CTOPOHBI,
OUCGYHKUUOHAasIbHbIe-HEMNMPUSIMHbIE 3MOLMN UMENWN BbICOKYD OTpUUATENbHYK CBS3b C  OMMuMaribHbIMU-
NpUSIMHbIMU 3MOLMAMU U Y8EPEHHOCMbIO, YTO NO3UTUBHO BNUSET Ha BbICTYNNEeHWe crnopTcMeHa (XaHuH, 2004).

Kpome Toro, pesynbTaTbl Nokasanu OTCYTCTBUE CTATUCTMYECKU 3HAYUMbIX PasfiMyMii Kak B KaTeropusix amoLui
BOMpPOCHWKA (0rimumasibHble-rpusimHbIe 3MOUWKW, OnMmuMasibHble-HEeNPUSIMHbIE 3MOUUN, OUCEYHKYUOHAIbHbIE-
rpUsimHbIe 3MOLMKN, OUChYHKUUOHAIbHbIE-HENPUSIMHbIE 3MOLMM), TaK U B YBEPEHHOCTU, MEXAY CMOPTCMEHaMM
rPEKO-PUMCKON 1 BOSbHOW 60pbLOLI.

CornacHo cpegHum nokasaTtensM oboux ctunen 6opbbbl, OMMuUMarbHbIe-MPUSMHbIE AMOLUN U y8epEeHHOCMb,
Kak npaBwro, BblCOkM. VccnegoBatenu nonaratoT, 4To nMBO camu CNOpPTCMEHbI, MO0 B COTPyAHMYECTBE CO
CBOUM TPEHEepPOM, BO3MOXHO MCMOSib30Bany COOTBETCTBYIOLLME NCUXONOrMYecKkne TEXHUKN, KOTopble NOMOTIN UM
CnpaBUTbLCSA CO CBOW AMOLMAMU. DTO CBA3AHO C NpeAbiaylmMM uccnegoBaHnem, rae Obino ykasaHo, YTo Kaxabin
CMOPTCMEH UMEET KOHKPEeTHOoe co3Besane nnu "peuent” HAMBMAYaNbHO ONTUMANbHOMO N ANCAYHKLMOHANBHOIO
3MOLMOHANbLHOIO  COAEPXaHUs  OMUCbIBAEMOrO  UAMOCUHKPA3UYECKUMW,  MOPOXAEHHBIMW  CMOPTCMEHaMu
mapkepamu (XanuH, 1997, 2000; Hagtvet n XanuH, 2007). BaxHO Takke ykasaTb, YTO 3MOLMOHAIbHOE
cofepXaHne N UHTEHCUBHOCTb pasfuyHbl MpU TPEHMPOBKE U HA COPEBHOBAHUAX, WU YTO OHU pasnunyarTca npu
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cuUTyaumsix 0O, BO BpPeMsi M Mocne BbICTynnenus (XawuvH n Stabulova, 2002). B HacTosllem uccnegoBaHuu,
CNOPTCMEHbI OTBETWIN HA BOMPOCHMK NPSIMO Nepes, COPEBHOBAHNEM.

Habniogaemble pesynbTathl B BbIGOpE UCTOYHMKOB CMOPTMBHOW YBEPEHHOCTU MOTYT OblTh YaCTUYHO OB BACHEHDI
NHAMBUAYaNbHBIMY pasnmyuammn B BocnpuaTum ycnexa (Magyar u Duda, 2000). Hanbonee BaxXHbIM UCTOYHUKOM
YBEPEHHOCTW OIS CNOPTCMEHOB sIBNsieTcs ycriex 8 esicmyrnneHuu (Vealey, 2009).

[anbHenwee wnccnegoBaHWe OOMKHbI NOBTOPUTb W paCWNPpUTb 3TN pe3ynbTaTbl, U3Yy4YUTb TPEBOXHOCTb
cnopTcmMmeHa, ero BO3MOXHOCTW, OpueHTauunr Ha uenn, MoTmBaunkd U BbICTYNNIEHME, a TakKke pa3pa60TaTb
Scp(*)eKTVIBHbIe cTpartermn sMellaTernbCcTea. Kpome Toro, nogobHoe nccrnegoBaHne OO0IMKHO npoBOANTLCA Ccpeaun
60pLI.OB bonee BLICOKOrO YPOBHA U B pa3HbIX CTpaHax. B 3akntoyeHue, I'IpGD,I'IOCbIJ'IKOVI ana  ycnewHoro
ncnosnib3oBaHna mogenn IZOF gaBnseTca Hagnexawas noarotoBka CMOPTCMEHOB UM TPEHEPOB C MOMOLLbIO
CNOPTUBHbLIX MCUXOJI0roB, yTob NMPOKOHTPOJTINPOBATD, OBGBACHUTL U MOHSATL Scp(*)eKT MX 3MOLIMN B OOCTMXKEHUU
yCcnexos B CrnopTe.

MpakTnyeckue cneactensa / CoBeTbl ANSA CNOPTCMEHOB U TPEHEPOB

Bonee KOHKpeTHO, cornacHo pesynbTaTaM HACTOSILLEro WUCCneaoBaHUs, €Cnn TPeHepbl XenawT YyBEeNnUiuUTb
YPOBEHb YBEPEHHOCTU CBOMX CMOPTCMEHOB, OHW AOMMKHbI MOMBITATbCA MOBBICUTb ORMUMAaIbHbIe-MPUSIMHBbIE,
onmumarbHble-HernpusmHbie N OUCYHKUUOHasIbHbIe-NIPUSIMHbIE 3MOLUWUU, U YMEHbLINTb OUCEYHKUUOHAsIbHbIE-
npusimHele amoumn. [NogobHbim o6pa3om, XanuH (2004), yTBepxaan, 4YTO HeodUUManbHble [aHHbIE W
MPaKkTUYECKU OMbIT MOKa3biBalOT, YTO (YHKUMOHANbHO  OMMmMuUMarsibHbIe-IPUsIMHbIe W ONMmMuMaribHble-
HenpusmHbie amoumn (P+N+) 0o 1 BO BpeMsa OeATEeNbHOCTU, Kak npaBuro, nobyxaalTca OUEeHKOM Bbi3oBa U
yrpo3sbl. HaobopoT, cuTyaumoHHO OuCYHKUUOHAsbHbIE-MPUAMHbIE W  OUCEYHKYUOHAaIbHbIE-HENPUSMHbIE
amoumm (P-N-) BO Bpemsl AeATenbHOCTH, Kak npaBuio, nobyxaatTcst BOCNPUSATUEM "OOCTUMHYTLIX" pe3ynbTaToB
(oueHKM BbIrogbl M NOTEpW) 0 BbINOSIHEHMS 3a4a4u.

HakoHeu, kak u XaHuH (2004) nogyepkHyn, HeENpuATHblE 3MOuUWW, He BCeraa HaHocAT yuwepb cnopTMBHOMY
WCMONHEHNIO ONS BCEX CMOPTCMEHOB, HO W MPUSATHbIE 3MOUMM He BcCerga MornesHbl Afsl UCMONMHEHUS BCeX
cnopTcmMeHoB. Kpome Toro, BbICOKasi yBEPEHHOCTb B cebe MOXEeT MHOrga npuBoAWTb K CaMOAOBONbCTBY WU
HegooueHke "cnaboro" npoTMBHMKA, NPMBOASA K HEOOCTAaTOYHOW OAMTENbHOCTWU, HedocTaTka BHUMAaHUA, u/vnm
HEOCTOPOXHOCTU. Takum o6pa3oM, TpeHepbl U CMOPTCMEHbl, @ TakKe CMOPTMBHbIE MCKMXONOMM, HauMHalT
NMOHMMaTb, YTO BO3MOXHO CMPaBUTbCA CO CTPECCOM W MWCMONb3oBaTb CTPECC [Afsi COBEpLUEHCTBOBaHUS
NCMONHEeHNs. iAMoCnHKpasnyeckoe nepexunBaHme SBnseTcs NyvywyM nokasarenemM Toro, Kak CropTCMeHbl MoryT
Mcrnonb3oBaTh B BbICTYNNIEHWe BeCb CBOW MoTeHuman, nubo 6es3 crtpecca, NnMbo € ucnonb3oBaHMEM CTpecca B
CBOMX MHTepecax.
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RESUME

Comprendre le r6le des émotions est essentielle si nous voulons expliquer, contrdler et prévoir la performance
athlétique. L'exemple des Différentes Zones de Fonctionnement Optimal (DZFO) tente de décrire et d'expliquer
les émotions liées aux performances de succes et de défaites d'un individu (Hanin, 1997, 2000). Les participants
étaient 300 athlétes de lutte masculine (160 lutteurs gréco-romains et 140 lutteurs libres). Leur age varie de 18 a
30 ans (M = 24,30, SD = 3,70). Tous les athlétes ont rempli le questionnaire sur les émotions (DZFO, Hanin,
2000), qui a été traduit en grec (Hanin, Papaioannou & Lukkarila, 2001). L'objectif de I'étude était I'examen d'une
éventuelle relation entre les émotions et la confiance des lutteurs gréco-romains et les lutteurs libres en Grece.
Les résultats confirment les propriétés psychométriques de l'outil d'évaluation. En outre, les résultats indiquent
des corrélations statistiguement significatives, mais aucune différence statistiquement significative dans les
catégories émotionnelles du questionnaire ni de la confiance entre les lutteurs gréco-romains et les lutteurs
libres. Selon des recherches antérieures, il est également important d'indiquer que le contenu émotionnel et
l'intensité sont différents dans la pratique et les compétitions, et qu'elles varient selon les pré-, mi-, et les
situations de performance post-événement (Hanin & Stabulova, 2002). Il n'est pas impossible que les recherches
futures pourront reproduire et étendre les conclusions de I'étude, en explorant l'anxiété d'un athléte, ses
orientations, sa motivation et sa performance et le développement de stratégies d'interventions efficaces.
MOTS CLES: DZFO, I'état émotionnel
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ABSTRACT

Purpose: Investigate the seasonal bone density and body composition changes of elite, high school wrestlers.
Subjects: 13 young boys (mean age + SD = 15.9 + 0.9 yrs) that were members of an elite high school wrestling
program. Methods: In a 6-month study, bone mineral density (BMD), bone mineral content (BMC), body fat (BF),
and lean tissue (LT) were measured using dual energy x-ray absorptiometry (DXA) during early season and post
season. Results: Paired t-test analysis indicated significant seasonal differences in bodyweight, %LT, %BF, BMC,
and BMD. Conclusion: The wrestlers’ mean BMD was enhanced from early season to post season. Greater
seasonal increases of BF compared to increases in LT may reduce the possibility of achieving maximal
performance.

KEY WORDS: bone mineral density, weight loss, body composition

INTRODUCTION

Wrestling has many positive benefits, such as, improved physical conditioning, and enhanced bone density (3).
However, because it is a weight-sensitive sport, there are possible liabilities if unhealthy nutritional and physical
conditioning practices are utilized. Extreme energy restriction, restricted fluid intake, frequent weight cycling, and
over-exercising could possibly place the athlete in a position of increased health risk by causing excessive
dehydration and reducing immunity levels (9). The purpose of the study was to investigate the seasonal bone
mineral density and body composition changes of elite, high school wrestlers.

METHODS

Eighteen male adolescents were recruited from a secondary parochial school in New Orleans, Louisiana. All were
varsity wrestlers (Mean Age + SD = 15.9 + 0.9 years), in the tenth or eleventh grade, and members of an elite
high school wrestling program that over the last five years finished first or second overall in the 5A Division (large
schools) of the Louisiana High School Athletic Association (LHSAA) state wrestling championships. Prior to
participation in the current research, consent and assent forms were completed. The study was approved by the
university review board for the use of human subjects.

The current study’s season lasted approximately 6 months, and during that period the team participated in 16 -18
varsity tournaments. Pre-season, the frequency of resistance training for the wrestlers was 3-4 times per week.
During the season, the frequency decreased to 2-3 times per week, however maximal intensity levels were kept
constant in order to maintain preseason maximal strength levels. The athletes were subject to the wrestling
guidelines set forth by the LHSAA; however, all subjects had indicated that they had “cut weight” one or more
times during the season for an average of 1-5 pounds

The pre- and post testing protocol instructed the subjects to wear athletic apparel, such as shorts, t-shirts, or
sweatsuits, and to report fasted, hydrated and free from exercise for at least 24 hours. All testing was completed
during the first two weeks of the wrestling season and one to four weeks into the post season (six months later),
and no more than four weeks from the wrestlers’ last competitive match. A Seca Model 770 electronic scale was
used to measure mass, and stature was measured using a Schorr stadiometer measuring board. Body
composition was indirectly determined using a Lunar DPX Model 7979 dual energy x-ray absorptiometry (DXA)
full body densitometer, with a coefficient of variability (CV) for BMD of 1%. Thirteen of the athletes completed
early and post season testing, indicating an attrition rate of 22.8%..

RESULTS

The physical characteristics of the subjects for both the early season and postseason are listed in Table 1. Paired
t-tests were conducted to compare the early season and post season body composition components. Notably,
there were significant differences in weight, % body fat, % lean tissue, and BMD.
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Table 1: Physical Characteristics of the Subjects

Subjects (N =13)
Gender: Male

Mean + SD
Age Height Weight BMD LT BF BMC LT% BF%
(yrs) (cm) (kg) (9/cc) (kg) (kg) (kg) (%) (%)

Early Season
15.9+0.9 | 173.7+6.0 | 68.9+10.5 | 1.22+.11 | 56.2+6.9 [ 8.0+4.0 | 3.2+.52 | 83.7+4.1 | 11.5+4.1
Post Season
16.4+0.9 | 175.0+6.0 | 70.2+10.2 | 1.25+.09 | 57.2+6.3 [ 10.1+4.3 | 3.3+.47 | 81.5+4.1 | 13.8+4.2

DISCUSSION

There is strong evidence from cross-sectional and prospective studies that weight-bearing physical activity is
positively related to increased BMC and BMD (1, 10). The lowa Bone Development Study indicates significant
associations between physical activity and bone measures during early childhood (4). The increased interest in
the dynamics of bone acquisition is based on the growing recognition that high peak bone mass may be the most
effective deterrent against osteoporosis. In the current study, paired t-tests indicated a significant BMD increase
from early season to postseason. This is especially key because the subjects’ mean preseason BMD z-score was
1.61, which indicated that at the beginning of the season the mean BMD for the wrestlers was 1.61 standard
deviations greater than the normalized BMD used in the DEXA age-weight algorithms. Despite the high early
season BMD mean value, the wrestlers BMD increased over the course of the season to a mean BMD z-score of
1.82, 1.82 standard deviations above the norm (a 13% increase during the season). Because all of the subjects
had participated in at least one wrestling season before the season that was investigated, the early season high
BMD could be attributed to genetics, the wrestling program or both. The fact that the BMD increased significantly
during the wrestling season suggests a positive benefit to BMD composition changes from the wrestling program.

Weight loss can be beneficial to wrestlers if it involves losing excessive body fat without reducing lean tissue (LT)
or causing extreme dehydration. Losing weight too quickly or losing weight below a level that is considered
healthy are causes for concern. Neither of these types of weight loss benefits athletic performance, and, when
carried to an extreme, can impair growth, strength and endurance, especially if the athletes are adolescents (7).
The American College of Sports Medicine (ACSM) position on weight loss in wrestlers recommends that weekly
weight loss not exceed 1.5% of body weight or 2 pounds (whichever is smaller). Also, body fat (BF) levels less
than 7%-9% for boys and 12%-15% for girls are considered inappropriate. As shown in Table 1 body fat
increased from 11.5% early season to 13.8% post season.

Repeated cycling of weight throughout the wrestling season can also undermine health and well-being. Research
has consistently reported an average range of 5 -10 pounds of weight loss and gain every week for these
adolescent wrestlers (6, 8). Opplinger, Harns, and Herrmann (7) reported as many as 80% - 93% of wrestlers lose
weight below appropriate fat levels or employ weight-cutting during the season. Despite the fact that lean body
tissue increased from an early season mean value of 56.2 kg to a post season mean value of 57.2 kg, body fat
also increased to a greater extent (8.05 kg to 10.05 kg), so that the net result was a significantly higher body fat
percentage at the postseason (13.8%) than during the early season (11.5%). A decrease in lean body tissue
during the season can be an indication of weight-cutting, and may also affect strength performance as well.
Previous studies have demonstrated significant increases (3), decreases (2), or no change (5) in muscular
strength of wrestlers during a sport season. Postseason values of the current study were measured from one to
four weeks after the LHSAA state wrestling championships, and no more than four weeks since the subjects last
competitive match. While the deteriorating level of lean body tissue could have occurred during that time period, if
some or all of the body fat increases occurred during the season, then this could negatively impact performance
levels.

PRACTICAL IMPLICATIONS/ADVICE FOR ATHLETES AND COACHES

The current findings suggest that the subjects’ participation in the wrestling program significantly improved their
bone mineral density. However, the seasonal mean increase of body fat and the significant increase in the
seasonal mean body fat percentage may result in a decrease in performance in the latter part of the season when
optimum performance is critical. To achieve optimum performance at the latter part of the season, it is imperative
to continue resistance training at maximal intensity levels throughout the season. Resistance training counteracts
continuous weight-cutting cycles that are conducive to net increases of body fat in body composition.
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WCCNEQOBAHUE NJIOTHOCTU KOCTHOWU TKAHU U USMEHEHUA
COCTABA TEJIAY BOPLIOB BbICLWIEW LLUKOJbI

Bonunc, M. ', NlopTnH, M. 2
1 - YHuepcuteT HoBoro OpneaHa, 2 - YHuBepcuteT Muccuemnu

mbonis@uno.edu

PE3IOME

Llenb: nccneposaHne nNnoTHOCTU KOCTU M M3MEHEHMST COCTaBa Tena 60puoB 3nMTHOW BbiClLen LWKoMbl. O6bekT
nuccnepoBaHus: B nporpammMe yyactsoBanu 13 manbuukoB (cpegHun Bospact + SD = 15,9 + 0,9 neT), koTOpble
ObINM YNeHaMu ANUTHON BbiCLIEN LWKonbl 6opbObl. MeToapl: B 6-mecsyHOM MccnegoBaHvMm B Havane cesoHa u no
€ro 3aBEpLUEHU0 U3MEPSNMCb: MUHepanbHbIi coctaB koctn (MCK), copepxaHne MuHepanbHbIX BELLECTB B
koctsax (CMB), xump Tena (KT) u mbiweyHon TkaHu (MT) uamepsnncb C MNOMOLLBI ABONMHOW 3HEprum
peHTreHoBcko abcopbumomeTtpum (OPA). Pesynbtathl: [MapHbii aHanuM3 T-TecTa Mnokasan 3HavuTerbHble
Ce30HHble pa3nuunsa B Bece Tena, % MT, % XT, CMB 1 MCK. 3akntoyeHue: 6bino BeisBrneHo yBenuyeHne MCK
6GOopLIOB MO OKOHYaHMIO ce3oHa. bonblioe ce3oHHoe nobiweHne XKT no cpaBHeHUo ¢ yBenuyeHnem MT moxeT
YMEHbLUNTbL BO3MOXHOCTb JOCTWKEHUSI MakCUMarnbHOro pesynbraTa.

BBEOEHUE

Bopbba vMeeT MHOrO MOMOXUTEmMbHbLIX MPEUMYLLECTB, TakKMX Kak, ynydlweHue U3M4YecKoro COCTOSIHUSA W
ykpenneHue nnoTHoctn kocten (3). OgHako, NOCKOMbKY 3TO BECO-YYBCTBUTENbHbLIA CMOPT, €CTb BO3MOXHOCTb
BO3HUKHOBEHMWS HEKOTOPbIX HEraTUBHbIX 06CTOATENBLCTB, €CNN NCMOJb30BaTb HE3AOPOBOE NUTAHME U HapPYLUEHNS
B (PU3MYECKON MOArOTOBKE. OKCTpPEMarbHble 3HepreTuyeckne OrpaHnyeHus, OrpaHnyeHus B noTpebneHum
XMOKOCTK, YacToe B3BELUMBAHWE W Ype3MepHble NepeHarpyskun MOryT MpMBECTM CMOPTCMEeHa B COCTOSIHME
MOBBILLEHHOrO pucKa AM151 340POBbS, Bbi3blBas Ype3MepHoe 00Ee3BOXMBaHWE W CHUWXEHWE YPOBHA UMMYyHUTETa
(9).

Llenblo nccnegoBaHua SIBNSETCS M3yYeHME MAOTHOCTM KOCTU M M3MEHEeHMs cocTaBa Tena OOpuOB 3MMTHON
BbICLLEN LUKOSbI.

METO[bI

BocemHaguaTb Manb4vMKoB-NMOAPOCTKOB ObiNM HabpaHbl ANs uccnegoBaHus B crieuvansHon wkone B Hoeowm
OpneaHe, wTaTt JlynsnaHa. Bce oHM 3aHumanuce ©opbbon (cpegHun Bospact + SD = 159 + 0,9 roga),
obyyanucb B 4eCATOM MMM OQMHHAAUATOM Kracce, W SBMASMAMCb YrieHaMy NporpamMmmbl ANUTHON LWKOMbl 60pb6obl,
KOTopasi B Te4eHue NocrnegHux NATU NeT 3aHMMarna nepBoe uinyM BTopoe Mecto B 5A otaene (60NbLUOK LIKOMbI)
n3 Jlymamanbl Bbicwen LWkonbl Atnetudeckun Accoumauum (BLAA) wrtata ©6opuoBckux yemnuoHatoB. [o
yyacTusi B TEKYLLUX UCCrefoBaHUsIX Obinu 3anonHeHbl opMbl cornacus n Hecornacus. MccrnegoBaHue 6bino
ogobpeHo  HabnwpaTenbHbIM  COBETOM  YHMBepcuTEeTa MO MCMOMb30BaHWIO  MIOACKUX  PeCcypcoB.
Mepuopg TekyLlero nccnefoBaHns nNpoaomkancsa okono 6 mecdues, U 3a 3TOT Nepuo KomaHaa ydactsosana B 16
-18 TypHupax yHuBepcuteTa. [lepen Hayanom ce3oHa, oOwun obbem noAaroToBku OopLoB cocTaenan B 3-4
3aHATUA B Hefdent. Bo Bpemsi uccrnegoBaHus, 4actoTa 3aHATUA CHU3MMAacb A0 2-3 pa3 B Hedent, OgHako
MakCUMarnbHbIA  YPOBEHb WHTEHCMBHOCTM 3aHATUA OCTaBancCA MOCTOSIHHbIM B LUenax nogaepxaHus
npeace3oHHOro MakCUMarnbHOro YpoBHS cunbl. CnopTcMeHbl 60PONNCH MO MHCTPYKUMSAM, N3NOXEHHbIM B BLUAA,
OfHAKO BCE MCMNbITyeMble ykasanu, 4YTo OHW "cBpocunu Bec" OAMH MM HECKOMbKO pa3 B TeYyeHuWe ce3oHa B
cpegHem Ha 1-5 yHTOB.

[o v nocne TecTMpoBaHMS COrMacHO NPOTOKOMA MO WHCTPYKLMKU aTneTbl JOIMKHbI HOCUTL CMOPTUBHYIO OAEXAY,
Hanpumep, WopTbl, yTOONKN, UNU CNOPTUBHBLIA KOCTIOM, M coobliaTb O ronogaHum u 06e3BOXUBaAHUN B
cBobogHOE OT (M3MYECKUX YMNPaXHEHWA BPeMsi, MO KparHeh Mepe [0 24 4yacoB. Bce wvcnbitTaHus Obinu
3aBepLUEHbl B TeYeHWe nepBbiX OBYX Hedenb OOPLOBCKOro ce3oHa M OOHO K YEeTBEpPTOM Hepene nocne
nccrnegoBaHust (4epes LWecTb MecsileB), U He Gonee 4eTbipex Hefdenb OT MOCNEeAHEro KOHKYPEHTOCNOCOBHOro
noeguHka 6opuoB. ANeKTpoHHbIe Beckl «Seca Model 770» Bblnin NCNONb30BaHbI A8 U3MEpPEeHMs Macchbl, U pocT
n3mepsncsa ¢ nomolbio poctomepa «Schorry. CoctaB Tena KOCBEHHO onpegensieTca no nyHHomy «DPX Mogenb
7979» OBOMHOW 3Heprum peHTreHosckon abcopbumometpumn (OPA), nonHoe uamepeHue Tena, KO3IPPULMEHT
Bapuaumm (KB) ana BM[, Ha 1%. TpuvHaguaTb CNOPTCMEHOB MO pe3ynbTaTtaM UCCNeaoBaHMsA B Hayane ce3oHa u
nocrne TeCTUpOBaHUA ykasanu ncrowieHme Ha 22,8%.
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PE3YJIbTATbI

duranyeckme xapakTepucTUKN NpeaAMeToB Havana u oKOH4YaHusl nccrneaoBaHusa npuBeaeHsl B Tabnvue 1. [NapHble
T-TecTbl ObINM NpoBeAeHblI AN CPABHEHUS Hadane ce3oHa WM Mocre ce30Ha KOMIMOHEHTOB COCTaBa Tera.
MprmeyaTenbHO, YTO CYLLECTBYIOT 3HaYMTENbHbIE pasnuyuns B Bece, % Xnpa, % MbleyHon TkaHn n BM/.

Tabnuua 1: dusnyeckme xapakTepucTkn cybbekToB

CybbekThbl

(N =13)

Mon: Mmyxckown

CpenctBa + SD

Age Height Weight BMD LT BF BMC LT% BF%
(yers) (cm) (kg) (g/cc) (kg) (kg) (kg) (%) (%)

B Hayane nccnepoBaHus

15.9+0.9 | 173.7+6.0 | 68.9+10.5 | 1.22+.11 | 56.2+6.9 [ 8.0+4.0 | 3.2+.52 | 83.7+4.1 | 11.5+4.1
B koHLe uccnegoBaHus

16.4+0.9 | 175.0+6.0 | 70.2+10.2 | 1.25+.09 | 57.2+6.3 [ 10.1+4.3 | 3.3+.47 [ 81.5+4.1 | 13.8+4.2

OBCYXOEHUE

CyuwiecTtBytoT ybeauTenbHble gokasaTenbCTBa OT NEPEKPECTHbIX U MEPCNEKTUBHBIX UCCNeaoBaHWA, B KOTOPbIX
3HaYMTEmNbHYI0 Pofib MMeeT hmandeckasi akTUBHOCTb, KOTOpasi NOJIOXKUTENBHO CBsA3aHa C nosbileHnem CMB u
BMA (1, 10). NccnepoBaHne pa3paboToKk KOCTHOro aHanm3a AMOBa yKasblBaeT Ha 3HaYMMyl CBSI3b MeXay
hr3nM4EeCKON aKTUBHOCTBIO U pa3BUTMEM KOCTEN B paHHeM AeTcTBe (4). [NoBbIWEHHbIN MHTEPEC K AUHaMKKe pocTa
KOCTM OCHOBaHO Ha BO3pacTaloLeM MPU3HAHUM TOrO, YTO BbICOKMI MUK KOCTHOW Macchl MoXeT ObiTb Hanbonee
achbekTnBHBIM CcpeacTBoM GopbObI NMPOTMB OCTEONOopo3a. B Tekyllem nccrnegoBaHuu, B nape T-TeCcTbl nokasanm
3HauuTenbHoe yBenumyeHne MCK c¢ Havyana uccrnegoBaHMst OO €ro OKOHYaHusA. 3TO0 umeeT 0cobo BaxHoe
3Ha4eHue, NocKomnbky cybbekToB cpeagHero BM] npeace3oHHoro Z-oueHka obina 1,61, B KOTOPOM yKa3blBanoch,
YTO B Havane ce3oHa o3HavyaeT BM/] anga 6opuos 6bin 1,61 cTaHgAPTHOrO OTKNOHEHUST 60MbLUIE HOPMUPOBAHHOIO
BM[ wncnonb3oBaHHoro B DEXA BO3pacTHO-BECOBbIX anroputmax. HecMoTps Ha BbICOKOE Hadane ces3oHa
cpeaHee 3HaveHne BM[ 6opuoB, B TeueHue ce3oHa bBM[ ysBenunumnocbk B cpegHem BM[ Z-cuet B 1,82, 1,82
CTaHOapTHOE OTKMOHeHWe Bbiwe HopMbl (13% pocTa B TedeHue ce3oHa). [lockonbKy Bce CyOBbeKTbl MPUHANN
yyacTve Kak MMHMUMYM B OQHOM ce30He, bopbba o0 Havana ce3oHa, KoTopbli Obln MccnenoBaH, Beicokon BM[ B
Hayane ce3oHa MOXeT ObITb CBA3aH C reHeTUKoMn, nporpammon 6opbba unu o6ommmn aktopamu. ToT dakT, 4YTo
BM/[ 3HauuTenbHO yBenuuyunacb 3a ce3oH 6opbbbl, NpegnonaraeT NONOXUTENbHYO Nonb3y BMI 1 n3ameHeHus
nporpaMmmbl 60pbObI UCXOAst OT COcTaBa.

MoTeps Beca MoxeT ObiTb nonesHa Ana GopuoB, ecnyv OHa BKIKOYAeT B cebsi noTepu 4ype3mMepHoro xupa 6es
ywepba ans mbiweyHon Tkann (MT) unu npuunHeHune kpanHero obessoxmBaHus. [oTepsa Beca cnuwkom BbICTpo
UNn NOTeps Beca HWMXe YPOBHS, KOTOPLIN CYATAETCA 340pPOBbIM SABMAKTCA NpudnHammn ans GecnokoncTtea. Hu
OAVH M3 3TUX TUNOB MNOTEPU BECa HE MPUHOCUT MOJSb3y CMOPTUBHBLIM pe3yrnbTataMm, U, Koraa OHW HanpasneHbl Ha
npegen, TO MOryT ocnabwutb poCcT, CWMY U BbIHOCIMBOCTb CMOPTCMEHOB OCODEHHO ecnv Te SBNsATCH
nogpoctkamu (7). AMepuUKaHCKUin konneak cnoptmeHon meauuuHbl (AKCM) ana notepu Beca pekomeHayet
bopuam, 4ToObl exxeHeaenbHas noteps Beca He npesbiwana 1,5% ot macchl Tena unu 2 yHToB (B 3aBMCMMOCTU
OT TOro Kakow MeHbLue). Kpome Toro, yposeHb xupa (PKT) meHee yem Ha 7%-9% ana mansyunkos n 12%-15% ans
OeBoYek cuntaeTca HeyMecTHbIM. Kak nokasaHo B Tabnuvue 1 xup Tena yBenuunncs ¢ 11,5% B Hayane cesoHa
0o 13,8% nocne oKoH4YaHUsi CCneaoBaHus.

PerynapHasa uuknudeckas pabota no CroHke Beca B TEYEHUM BCero ce3oHa 6opbbbl MOXET Takke nogopBaTtb
340poBbe M Onarononyyune. ViccnegoBaHue nocriefoBaTenibHO cO00LWMIo, YTO cpeaHun aunasoH 5 -10 dyHTOB
Beca M nNpruobpeTaeT KaXKayto Heaento Ans 3TUX Howeckmx 6opuos (6, 8).

VMccnenoBaHnsa NOCTOSIHHO coobLwalT 0 cpegHeM guanasoHe 5-10 oyHTOB CrOHKM Beca Kaxayk Hegernto ans
nogpocTkoB 6opuos (6, 8). Opplinger, Harns, u XeppmarH (7) coobymnu, ot 80% - 93% 6opuoB cOpacbiBaloT BEC
HMXe COOTBETCTBYIOLLENO YPOBHS XUpPa UIMM NPUMEHSIIOT CHDKEHWE Beca B TeyeHne ce3oHa. HecmMoTps Ha To, 4YTo
MblLLEYHasi TKaHb TEMa yBeNMUYunach ¢ Hadana cesoHa B cpegHeM oT 56,2 Kr 4o cpefHero 3HavyeHus 57,2 kr, xup
Takke yBenuuuncsa B 6onbwen creneHn (ot 8,05 kr go 10,05 kr), a YMCTbIA pe3ynbTaT COAEpXaHUsA Xupa B
opraHu3me B nepuop cxBaTok 6bin 3HaunTenbHo Boiwe (13,8%), yem B Havane ce3oHa (11,5%).

YMeHbLLIEHNE MbILLEYHOW TKaHW Tena B TeYeHNe ce3oHa MOXeT BblTb NPU3HAKOM CrOHKW Beca, YTO Takke MOoXeT
BMMATb Ha MPOYHOCTb, @ NPOU3BOAUTENBHOCTL. MpeablaylimMe nccneoBaHUst Nokasanu 3HavymMTenbHblA pocT (3),
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ymeHbLueHne (2), nnn 6e3 nameHeHmn (5) Mbllle4yHON cunbl GOPLOB BO BpeEMST CMOPTUBHOIO cesoHa. [lepuopa
nccnegoBaHnsa Anucst OT O4HOMO A0 YeTbipex HeAenb Nocre rocyaapCcTBEHHOrO YeMnuoHaTta no 6opbbe BLUAA,
N He Gonee YeTblpex Hedenb NOCMe NOCMNeaHEro KOHKYPEHTOCNOCOOHOro cocTa3aHms. XoTs yxyalweHWe ypoBHS
MbILLEYHOW TKaHW Terla MOrno I'IpOI/I3Ol7ITI/I B Te4yeHne 3TOoro nepmnoga BpeMeHn, ecnm Bce UM 4actb )KI/IpOBOI7I
TKaHW BbIpaCTeT BO BpeMdA Ce30Ha, TO 3TO MOXEeT HeratMmBHO CKa3aTbCA Ha YPOBHE NpPOU3BOAUTENIbHOCTWU.

NMPAKTUYECKOE NPUMEHEHUE

Tekywune pesynbTaTbl MoOkasblBalT, 4TO yvacTue 6opuoB B AaHHOW nporpaMMe MO3BOMAWMAO 3HAYUTENBHO
yNyyLWTb CBON COCTaB MUHEParnbHOW NNOTHOCTU KOCTHOW TKaHW. TeM He MeHee, CE30HHOEe cpedHee yBernuyeHne
Xupa Tena v 3Hauumoe yBenuYeHWe COAEpPKaHWs MPOLeHTa Xupa B OPraHn3Me MOXET NMPUBECTU K CHIDKEHWIO
NMPOV3BOAUTENBHOCTM B NOCIIEAHEN YacTu Ce30Ha, Koraa onTMMarnbHas Npou3BOANTENbHOCTb KPUTUYHA.

[na [oCTWwKeHMA onTMManbHON NPOU3BOAMTENBHOCTA B NOCMEAHEN YacTu Ce30Ha, KpanHe BaXHO MpodosmKaTtb
oby4eHve COMPOTMBEHUIO MPU MaKCUMarbHbIX YPOBHAX WMHTEHCUBHOCTM Ha MPOTSHXKEHMM BCEro Cce3oHa.
OOGy4eHvie CONpPOTMBNEHUIO MPOTMBOAEVNCTBYET HEMPEPLIBHOMY BECY-CHWKEHMWIO LUKITOB, KOTOPblE CNOCOBCTBYIOT
yBENMYEHMIO YNCTOrO XuMpa B COCTaBe Tena.

L’'IMPACT DES CHANGEMENTS SAISONNIERS SUR LA DENSITE
OSSEUSE ET LA COMPOSITION CORPORELLE CHEZ DES LUTTEURS EN
LYCEE

M. Bonis * & Loftin M. 2
1 Université de la Nouvelle-Orléans, I'Université du Mississippi 2

RESUME

Obijectif: enquéter sur la densité osseuse et les changements saisonniers de la composition corporelle d’'une élite,
les lutteurs du secondaire. Sujets: 13 jeunes garcons (dge moyen = 15,9 + SD + 0,9 ans) ont suivi un programme
au sein d’'une école de lutte de haut niveau. Méthodes: Dans une étude de 6 mois, la densité minérale osseuse
(DMO), le contenu minéral osseux (CMO), la masse grasse corporelle (MGC), et les tissus maigres (TM) ont été
mesurés par absorptiométrie biphotonique a rayons X (ABX) en début et en fin de saison. Résultats: L’analyse du
jumelage t-test a mis en évidence I'impact des nombreuses différences saisonniéres sur le poids corporel,
%TM,% MGC, CMO et la DMO. Conclusion: La DMO moyenne des lutteurs a été renforcée du début a la fin de la
saison. Les plus fortes augmentations saisonniéres de la MGC par rapport a l'augmentation des TM peuvent
réduire la possibilité d'atteindre des performances maximales.

MOTS CLES: la densité minérale osseuse, perte de poids, la composition corporelle
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LEFT VENTRICULAR HYPERTROPHY DUE TO VIGOROUS PHYSICAL
CONDITIONING IN HIGHLY TRAINED GEORGIAN WRESTLERS AND
FOOTBALL PLAYERS: RELATIONSHIP WITH AEROBIC CAPACITY

Kakhabrishvili, Z, Akhalkatsi V, Maskhulia L, & Chutkerashvili, T.
Clinical Centre of Sports Medicine and Rehabilitation of Thilisi State Medical University, Thilisi, Georgia
zurasportmed@yahoo.com

ABSTRACT

Several adaptations of cardiac shape and function occur with athletic training to improve the heart’s function as a
pump and thereby increase aerobic capacity. Maximal oxygen consumption or VO,max is regularly used as an
index of physical fitness, but its relationship with left ventricular structural parameters remains unresolved. The
aim of the study was to examine the effect of long-term intensive physical training on cardiac responses in highly
trained athletes, wrestlers and football players, with different training regimens and reveal the structural parameter
of the heart which better correlates with aerobic capacity. Highly trained male athletes, 51 wrestlers and 221
football players, and 48 healthy male sedentary controls underwent cardiovascular evaluation with medical
history, physical examination, electrocardiogram, echocardiography and maximal oxygen uptake testing. The
data indicate that highly trained male athletes had greater left ventricular internal dimension, left ventricular wall
thickness, relative wall thickness, left ventricular mass and mass index than untrained male controls; they exhibit
a higher value of maximal oxygen consumption compared to the untrained controls. Physiologic hypertrophy that
occurs in the athletes is related to the intensity and duration of the exercise and is directly related to the fitness
level or VO,max. It was concluded that VO,max is the variable that better correlates with the LVMI.

KEY WORDS: echocardiography, maximal oxygen consumption, left ventricular hypertrophy, aerobic capacity,
left ventricular mass index, patterns of left ventricular geometry.

INTRODUCTION

The ability to perform strenuous physical activity is, to a great extent, a multiorgan system phenomenon. While
the response of the body to muscular exercise is dependent on the integrated functioning of each of the organ
systems, the cardiovascular system plays a critical role in mediating vigorous activity. Several adaptations of
cardiac shape and function occur with athletic training to improve the heart’s function as a pump and thereby
increase aerobic capacity (4). Maximal oxygen consumption or VO,max is regularly used as an index of physical
fitness. Sequence variations in mitochondrial DNA have been attributed to individual differences in VO,max and
the response to training, thus lending evidence that one’s genetic propensity has an influence on training
responses (2).

Oxygen uptake and cardiovascular adaptations to physical exercise are dependent on the intensity and the
duration of training, but its relationship with left ventricular structural parameters remained unresolved. The aim of
the study was to examine the effect of the long-term intensive physical training on cardiac responses in highly
trained athletes, wrestlers and football players, with different training regimens and reveal the structural parameter
of the heart which better correlates with aerobic capacity.

METHODS

A group of highly trained male athletes was studied, 51 wrestlers (judo, Greco-Roman and freestyle wrestling),
221 football players (first squads of the Georgian National Football Championship) and 48 healthy male sedentary
controls who did not exercise regularly. The age of the athletes ranged from 18 to 35 years (mean age
22.81+0,39 years). The age of the controls ranged from 18 to 33 years (mean age 23.04+0.27). The duration of
sports activity for wrestlers was 12.06+0,60 years and for football players was 12.86+0,26 years. Of the 51
wrestlers, 35 had gained international recognition in the Olympic, World or European championships, among
them 4 Olympic champions and 4 medalists, and 5 World champions and 9 medalists.

None of the studied subjects had any cardiac and/or vascular diseases on the basis of a negative medical history,
physical examination, and electrocardiogram; all the athletes were normotensive and denied use of illicit drugs.
Echocardiography was performed using SONOACE PICO (Medison) instrument with a 3MHz transducer. Images
of the heart were obtained in multiple cross-sectional planes by using standard transducer positions (5).
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The formula for calculation of left ventricular mass (LVM) for Penn-convention measurements, with the correction
of Devereux (1) was: LVM=1.04 X [(IVS+PWT+EDD)3-EDD3]-13.6 (g) In which IVS-interventricular septal
thickness, PWT-posterior wall thickness, and EDD is left ventricular end-diastolic dimension. Left ventricular mass
index (LVMI) was calculated by normalization of LVM to body surface area. Relative wall thickness (RWT) was
calculated as the ratio of the average of left ventricular septal and posterior free-wall thicknesses to the radius of
the internal ventricular cavity (3). Four patterns of left ventricular geometry were defined based on the cut-off
value for LVMI of 124 g/m? and RWT of 0.44, according to previously defined criteria (6): 1) concentric
hypertrophy (increased LVMI and RWT); 2) eccentric hypertrophy (increased LVMI and normal RWT); 3)
concentric remodeling (normal LVMI and increased RWT); and 4) normal geometry (normal LVMI and normal
RWT). An incremental cycle ergometer test (Cardiette, Italy) until exhaustion was performed to determine
maximal oxygen consumption. Incremental load of 20W/min was used. Ventilatory parameters were continuously
measured breath-by-breath using a metabolic analyzer (MedGraphycs VO2000) during the maximal test.

The mean values and the standard deviations for the normally distributed data were calculated using descriptive
statistics. Differences between means were assessed by using unpaired or paired Student t-test where
appropriate. A two-tailed p value less than 0.05 was considered statistically significant.

RESULTS

In highly trained athletes the intensive exercise program was associated with cardiac morphologic changes and
different patterns of left ventricular hypertrophy. Echocardiographic parameters are shown in Table 1. LV internal
dimension and interventricular septum thickness in diastole were significantly greater in footballers than wrestlers.
LV posterior wall thickness as well as relative wall thickness of wrestlers did not differ from the same parameters
of footballers (p>0.20). Left ventricular mass and mass index in football players were higher compared with the
corresponding parameters in wrestlers (207.52+2.84g and 107.75+1.36 g/m2 vs. 193.96+5.78g and 101.79+2.53
g/m2, p<0.05). Values of left ventricular EDD, IVS and RWT, LVM and LVMI were significantly greater in athletes
than in controls.

Tablel. Echocardiographic parameters of athletes and controls.

Parameter Wrestlers Footballers Controls
(n=51) (n=221) (n = 48)
IVS (mm) 8.20+14**m 8.61+0.09*** 7.69+0.18
PWT (mm) 9.00£0.14*** 9.06+0.08*** 7.87+0.15
EDD (mm) 52.86+0.52m™*** 54.15+0.24*** 48.54+0.27
LVM (g) 193.96+5.78m** 207.52+2.84*** 177.12+3.44
LVMI (g/m?) 101.79+2.53m* 107.75+1.36*** 95.29+1.14
RWT 0.327+0.005* 0.329+0.01* 0.301+0.01

Values are mean = SD. mp<0.05 compared with footballers; * p<0.05, ** p<0.01 and *** p<0.001 compared with
controls; INS — interventricular septa in diastole; PWT — left ventricular posterior wall thickness in diastole; EDD —
left ventricular end diastolic dimension; LVM — left ventricular mass; LVMI — left ventricular mass index; RWT —
relative wall thickness.

In wrestlers, VO,max was 56.47+1.33 and this parameter was in poor correlation with left ventricular EDD (r=0.16,
p<0.05), and in moderate correlation with LVMI (r=0.65, p<0.001). In football players, VO,max was 56.31+0.46
and this parameter also poorly correlated with left ventricular EDD (r=0.19, p<0.001), and moderately correlated
with LVMI (r=0.62, p<0.001). In controls, VO,max poorly correlated with both EDD and LVMI (EDD: r=0.12,
p<0.05; LVMI: r=0.18, p<0.01). Additionally, a poor correlation was found between VO,max and RWT in football
players, wrestlers and controls (r=0.16, p<0.05; r=0.14, p<0.05; r=0.11, p<0.05 respectively). VO,max of wrestlers
and footballers did not differ (p>0.2). All of the physical parameters were significantly higher in athletes than in
controls (table 2).
Table 2. Physical parameters of the athletes and controls.

Parameter Werestlers Footballers Controls
(n=51) (n=221) (n=48)

Age (years) 22.84+0.55 22.76+0.26 23.04+0.27

Body Surface Area (m?) 1.91+0.07 1.92+0.11 1.18+0.17

Duration of training (years) 12.06+0.60 12.86+0.26 -

Heart Rate (beat-min™) 60.02+1.43 * 61.07+1.08 * 78.12+1.20

VO,max (ml-kg™'-min™") 56.47+1.33 * 56.31+0.46 * 41.34+0.48

Values are mean + SD. * p<0,001 compared with controls.
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A heterogeneous pattern of LV geometry was observed in 46 (20.8%) out of 221 football players (37 subjects with
eccentric hypertrophy, 7 subjects with concentric hypertrophy, 2 with concentric remodeling). However, the
wrestlers displayed a more homogeneous pattern of left ventricular geometry - 5 (9.8%) subjects with eccentric
hypertrophy and 46 with normal geometry. Interestingly, VO,max was significantly greater in athletes with
increased LVMI than in those with normal LVMI (58.12+0.89 vs. 56.03+0.53, P<0.05).

DISCUSSION — CONCLUSIONS

Highly trained athletes exhibit greater left ventricular internal dimensions, left ventricular wall thickness, relative
wall thickness, left ventricular mass and mass index compared to the untrained controls. Improvement of these
parameters is associated with long-term and intensive physical training.

Differences in age and duration of sports activity between wrestlers and footballers were not statistically
significant, therefore, the reason for more frequent occurrence of left ventricular hypertrophy in football players
than in wrestlers should be searched for in the specificity of physical training in these different sports disciplines.
In our opinion, the observed changes in left ventricular morphology were associated with the different intensity
and duration of dynamic component in the training program of these two groups of athletes.

The results of our study showed increases in left ventricular cavity dimension and wall thickness as well as in left
ventricular mass, suggesting a pattern of left ventricular hypertrophy closer to that characteristic of an endurance
and strength-trained heart, rather than either an endurance — trained or a strength-trained heart. This is reflected
in the nature of the exercise undertaken by the football players combining repetitive pressure and volume loading
from isometric and isotonic exercises. A similar pattern found in wrestlers can be associated with combined
strength and endurance exercises in their training program. Although we had expected to find the concentric
hypertrophy among the wrestlers, considering the specificity of their training programs, but our study revealed
only a few cases (5 of 51) of eccentric hypertrophy. For these findings further comprehensive research is needed
to explain the underlying processes satisfactorily.

Our data indicate that highly trained male athletes had higher values of VO,max than untrained controls. In spite
of greater left ventricular EDD, LVM and LVMI in football players than in wrestlers, they had almost similar
VO,max, and the greater the LVMI, the higher the VO,max. Physiologic hypertrophy that occurs in the athletes is
related to the intensity and duration of the exercise and is directly correlated to the fitness level or VO,max. It can
be concluded that VO,max is a variable that better correlates with the LVMI. Results of the study can contribute to
the assessment of an athlete’s current physical state. In addition, further investigation is required for better
understanding of profound mechanisms of cardiac adaptation to long-term and intensive physical training.

PRACTICAL IMPLICATIONS / ADVICE FOR ATHLETES AND COACHES

Pre- and peak-season cardiac measurements compared with VO,max can help a coach to modify the training
program and properly adjust it to the athlete’s specific needs as well as identify an optimal exercise capacity to
avoid myocardial overload.
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M'MnepTpocduna neBoro xenyaouka cepaua rpy3aMHCKMX 6opuoB u
c¢yTO0NMCTOB BbICOKOU KBanudpunkaumm, obycnosneHHas CUribHOU
¢hn3nyeckom Harpy3Kou: cBsi3b C a3POOHON MOLLUHOCTLIO.

3ypab Kaxabpuwsunu, Banepuin Axankauu, Jllena Macxynus, Tamap YyTkepalusunu

KnuHuudeckuin LlenTp CnoptuBHon MeguuuHel u Peabunutaumm Téunucckoro NocygapcteeHHoro MeamumHckoro
YHusepcuteTa, ['py3us

zurasportmed@yahoo.com

BBEOEHUE

CnocobHOCTb BLINOMNHATL CUMBbHYKO (PU3MYECKY0 paboTy B 3HAUUTENBHOW CTEMNEHU SABMSETCS MYyNbTUOPraHHbIM
cdeHomeHOM. Hapsgy ¢ Tem, 4YTO OTBeTHasd peakuusi opraHvM3mMa Ha MbIWEYHY Harpysky 3aBUCUT OT
KOMMNIIEKCHOTO  (DYHKUMOHMPOBAHMSA KaXAoW W3 CUCTEM OpraHoB, CepAeyHo-cocyaucTas cuctema wurpaet
pawarwlyo pofnb B NOAOEPXKaAHUW HaMNPSHKEHHOW (PU3NYECKON aKTMBHOCTU. CMOpPTUMBHbIE TPEHMPOBKU
CcnocobCTBYOT pas3BUTMIO pa3HbIX BUAOB agantauun opmbl 1 YHKUMM cepaua, yrydllas HacoCHYK (OYHKLMIO
Muokapda M noBblwas aspobHyt MowHocTb [4]. MakcumanbHoe noTpebneHue kucropoga, unm VO2makc,
NMOCTOSIHHO MCMOMb3YEeTCs B KAa4YeCcTBe nokasatens pusnyeckon TpeHnpoBaHHOCTU. HanBmMayaneHoe pasnuuve
nokasatenen VO2 makC M OTBETHOW peakuun opraHmsaMa Ha (U3MYECKYld Harpysky OOBLACHSAIOT HanMyunem
Bapuauui B MutoxoHgpuansHon JHK [2].

MN3BecTHO, 4YTO NoTpebreHne KACnopoaa 1 aganTtauus cepae4yHo-CoOCYANCTON CUCTEMbI Ha (PU3NYECKYI0 Harpy3Ky
3aBUCAT OT MHTEHCMBHOCTU W MPOAOIHKUTENbHOCTU TPEHUPOBOK, B TO BPEMS Kak BOMPOC WX B3aMMOCBA3W CO
CTPYKTYPHbIMU NapameTpami NEBOTO Xemnyao4ka OCTaeTcsl HepeLUEHHbIM.

Llenbto nccnenoBaHus ABNSNOCh U3ydyeHne adpdpeKkTa NpoaoIHKUTENbHBIX MHTEHCUBHBIX (M3NYECKMX TPEHUPOBOK
Ha ajanTauuio cepAua CropTCMEHOB BbICOKON KBanudukauum, 6opuoB 1 qyT6ONMCTOB, UMEIOLMX pasfnyHble
TPEHVPOBOYHbIE PEXWMbI, U BbISIBIIEHWE CTPYKTYPHOro napameTpa cepiua, AeMOHCTPUPYIOLLEro Haunyylyo
KOPPEnsLUmMio ¢ a3p0BOHO MOLLHOCTbHO.

METObI: Mbl nccnegosanu rpynny BbICOKOKBaNM@UUUPOBaHHbIX CMOPTCMEHOB MYXLLUMH, cpeaun Hux 51 6opeu
(a3t040, rpeko-prMMCKOro 1 BONbHOIo ctunen 6opbbbl) n 221 ytbonucTa (npectaButenen KOMaHa BbICLLIEN NN
HauMoHanbHOro YemnuoHata [pysum no ¢ytoony). 48 300pOBLIX MYXLUWMH, BeOyLMX ManonogBwkHbld obpas
XU3HU M HE UMEKLWUX PerynsipHbiX (U3NYECKUX Harpy3oK, COCTaBWMM KOHTPONbHyK rpynny. Bospact
cnoptcmeHoB 6bin B npegenax ot 18 go 35 net (cpegHun BospacT 22,81+0,39 neT), B KOHTPOSLHOW rpynne B
npegenax ot 18 go 33 net (cpeaHun BospacT 23,0410,27). U3 51 6opua 35 nmenn mexayHapoaHbIin Knacc u
yyaBcTBOBanu B Onumnuincknx urpax, Yemnuonatax Mupa n Esponbl, cpean Hux: 4 OnNMMIMACKMX YeMnuoHa u 4
Meganucrta, 5 4emnmoHoB Mupa 1 9 MefanucToB.
Ha ocHoBaHUM gaHHbIX MEeOULUMHCKOro aHamHesa, douandeckoro obcrneoBaHUst U aNeKkTpokapanorpamMmmel, HU Y
ofHoro mM3 obcregyemMbix CyObLEKTOB HEe OoTMmevarnocb 3aboneBaHwui cepaua W/unu cocydoB; BCE CMOPTCMEHbI
UMEenuM HopManbHOe apTepuarnbHOe [aBreHne W oTpuuanu npuemM  3anpelieHHblX  MeOuKaMeHTOB.
Oxokapawmorpacdusa nposogunace Ha annapate SONOACE PICO (Medison) npu nomowm 3MHz TpaHcgtocepa.
N3obpaxeHuns cepaua 6binm nonyyeHbl B CTaH4APTHBIX MAOCKOCTSX M NO3MUUSAX TpaHcatocepa [5].
[na BblumMcneHns maccol nesoro xenyaoyka (MJTK) ncnonesosanack hopmyna no sepcumn Penn — KOHBEHLUMU C
yyeTom nonpasok Devereux [1]:
MITXK =1,04X[(MXKIT + T3C + KOO)3- KOA 3-13,6 (r);

B koTopon MXKI1 —TonwmHa mexokenygoykoBon neperopogku, T3C—tonwuHa

3agHen cteHkn, n KOO—KoHe4YHo-AnacTonnyeckun guameTp NeBoro xenyaoyxa.

WHpekc maccel nesoro xenygoyka (MMIDXK) seiumcnanca genednem MIDK Ha
nnowaae nosepxHoctn Tena. OTHocuTenbHas TonuwuHa cTteHok (OTC)
BblUMCNANACh Kak OTHoWeHwe cpeaHen BenuumHbl MXKIT n T3C k paguycy BHYTpPEHHeW MNoriocTu NeBOro
xenygouka (JIXK) B gunactony [3].

B cooTBeTCTBUM C NpeABapuTENbHO YCTAHOBMEHHBIMU KpUTepusiMu [6], y4YMTbIBAKOWMMU BEPXHWE TpaHuULbl

Hopwmbl ana MMIDK -124 r/m®> n OTC - 0,44, Gbinn yCTaAHOBMEHbI YETbIpe reoOMeTpU4eckMe MOAENV eBOro
Xenygoyka: (1)koHueHTpuueckas runeptpodms (yBenudenHole WMITK un  OTC); (2)akcueHTpuyeckas
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rmneptpodus  (yBenuueHHbin WMIMIDK un  HopmanbHass OTC); (3) KOHUEHTpUYECKOe peMOoAenMpoBaHue
(HopmanbHbIn UMITXK n yBenuuenHasa OTC); n (4) HopmanbHasa reomeTpus (HopManbHbele UMK n OTC).

Ona onpegeneHuss mMakcumarnbHOrO MNOTPeOneHns Kucnopoda WUCMoNb3oBasiCs BENO3ProMeTPUYECKUin TecT
(Cardiette, ltaly) c Bo3pacTtatowen Harpy3korn go nsHemoxeHus. NMpupocTt Harpysku coctasnan 20 W/muH. Bo
BpeMa MaKCMMalnbHOINo TecCcTa HeNnpepbiBHO WU3MEPANIMCb BEHTUNATOPHbIE MapaMeTpbl C WUCMNOJ1Ib30OBaHNEM
meTabonuyeckoro aHanusatopa MedGraphycs VO2000.

CpeaHne 3HaveHUss U cpegHeKkBagpaTU4ecKoe OTKMOHEeHMEe ANs HOpPManbHOro BapuauMOHHOrO psiga Obinu
BblYNCIIEHbI C MNPUMEHEHWEM onucaTenbHOM CTaTUCTMKU. [JOCTOBEPHOCTb pasnuuMs Mexagy CcpeaHuMu
BENMMYMHaAMM OLIEHMBaNachb Npu NOMOLLM NAapHOro Unn HenapHoro t—-tecta CTblogeHTa, rae ymectHo. Kputepun p
< 0,05 cuntancs ctTaTUCTUYECKM AOCTOBEPHbLIM.

PE3YIIbTATbI

MHTEHCKBHbIE (hU3NYecKne Harpys3ku CrOPTCMEHOB BbICOKOW KBanudukauuyM COMpOBOXOANMCh WU3MEHEHUSMU
MopcomMeTpMmM cepdua U xapakTepus3oBanucb PasfuMyHbIMU reomeTpudeckumu mogensmu runeptpocdpum JDK.
Oxokapanorpaduyeckne napameTpbl npuBedeHol B Tabnuue 1. Pasmep nonoctn JDK un  tonuwwuHa
MEXOKENYA0YKOBOW NeperopoakM B amactony 6binn pgoctoBepHo 6Gonblie y dytbonucto, yem y GOpLOB.
TonwmHa 3agHEen CTeHKW, Takke Kak M OTHOcuTenbHas TonwwmHa cteHok JDK 6GopuoB He oTnvyanacb OT
COOTBETCTBYIOLLMX napameTpoB ¢dyToonuncToB (p>0,20). Macca n ungekc maccol JIXK cdyrbonnctos (207,52+2,84
r n 107,75+1,36 r/m?) 6bin Bbie COOTBETCTBYHOLWMX napameTpoB 6opuos (193,96+5,78 r n 101,79+2,53 r/m?,
p<0,05). Bennunnbl KOO, MXKI1, OTC nesoro xenygoyka, a Takke MIDK n UMIDK 6binv gocToBepHO Bbille y
CMOPTCMEHOB, YEM B KOHTPOSbHOM rpynne.

Tabnuya1. Oxokapduoepaguyeckue OaHHbIE CrIOPMCMEHO8 U KOHMPO/ILHOU  2pynribl.

MapameTp Bopupbl dyTbonucTbl KoHTponbHas rpynna
(n=51) (n=221) (n=48)

MM (mm) 8,20+14"*m 8,61+0,09*** 7,69+0,18

T3C (Mm) 9,0040,14*** 9,06+0,08*** 7,87+0,15

KOO (mm) 52,86+0,52m™** 54,15+0,24*** 48,5440,27

MJTX () 193,9645,78m™* 207,52+2,84*** 177,12+3,44

UMIDK (r/m?) 101,7942,53m* 107,75+1,36*** 95,29+1,14

OoTC 0,327+0,005* 0,329+0,01* 0,301+0,01

mp<0,05 no cpaBHeHuto ¢ dytbonucramu; * p<0,05, ** p<0,01 1 *** p<0,001 NO CpaBHEHWUIO C KOHTPOSbLHOM
rpynnou; MXT — mexokenygoyvkoBas neperopogka B guactony; T3C — TonwmHa 3agHen cteHkn B agnactony; KOO
— KOHeYHo-AuacTonuMyeckuin guametp nesoro xenygodka, MIDK — macca nesoro xenygoyka; MMITDK — nHaexc
Maccbl nesoro xenygouyka; OTC — oTHocuTenbHasa TomMLmMHa cTeHkW. NpuBeaeHbl cpeaHne BeNUYUHbI £ SD.

VO2makc 6opuoB 6bin 56,47+1,33 mn/kr/MyvH u 3TOT NapameTp cnabo koppenuposan ¢ KO neeoro xenygodka
(r=0,16, p<0,05), n umen cpegHen cunsl koppensaumo ¢ UMITXK (r=0,65, p<0,001). VO2makc ¢pyTt6onucTos 6bin
56,31+0,46 mn/kr/mMmnH n Takke cnabo koppenuvposan ¢ KOO nesoro >xenygouka (r=0,19, p<0,001), n nmen
cpenHen cunel koppensaumio ¢ MMIDK (r=0,62, p<0,001). VO2makc KOHTPOMNbHOW rpynmnbl cnabo koppenvposarn
kak ¢ KOO, Tak u ¢ UMIDK (KO4: r=0,12, p<0,05; UMJTXK: r=0,18, p<0,01). Cnabas koppensiums 6bina BbigBreHa
Takke mexgy VO2makc n OTC dytbonnctos, 6opuoB 1 koHTponbHon rpynnsl (r=0,16, p<0,05; r=0,14, p<0,05;
r=0,11, p<0,05 cootBeTcTBEHHO). BenuumHbl VO2makc ¢yTtbonnctoB M GOpLOB AOCTOBEPHO HE OTNUYanuUCb
(p>0,2). Bce cdusnyeckme napameTpbl CMOPTCMEHOB ObifiM OOCTOBEPHO BLIWE, YEM B KOHTPOJSIbHOW rpynne
(Tabnuua 2).
Tabnuya 2. @usudeckue daHHbIe CIOPMCMEHO8 U KOHMPOIIbHOU epynribl.

MapameTp Bopupl (n=51) dyTHONNCTBI KoHTponbHas
(n=221) rpynna (n=48)

BospacT (rogpl) 22,84+0,55 22,76x0,26 23,04+0,27

Mnowaab noBepxHoCTU Tena (m?) 1,91+0,07 1,92+011 1,18+0,17

CnopTuBHBIN cTax (rogpl) 12,06+0,60 12,86+0,26 -

Yucrno cepaeyHbIX CcokpalleHunn | 60,02+1,43 * 61,07+1,08 * 78,12+1,20

(yoapbl'MuH™)

VO2makc (Mn-Kr*-Mun™") 56,47+1,33 * 56,31+0,46 * 41,34+0,48

*p<0,001 B cpaBHEHUN C KOHTPONbLHON rpynnow. [NprBedeHsbl cpeaHne BenuymHbl £ SD.
N3 221 cytbonucta HeogHopoaHas cTpykTypa reometpum JDK Habntoganacek y 46 (20,8%), cpean Hux 37
CyOBEKTOB C IKCLEHTPUYECKOW runepTpodment, 7 C KOHLEHTPUYECKOW rvnepTpodmen, 2 C KOHLEHTPUYECKUM
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pemogenvpoBaHmeM. B To e Bpemsi, y 60puoB BhisiBUIach Oonee ogHopopHas cTpykTtypa reometpum JIXK: y 5
(9,8%) akcueHTpuyeckas runepTpodumsi, y 46 -HopmanbHas reomeTpus. MHTepecHo, 4to VO2makc Obin
OOCTOBEPHO BbIlE Y CMNOPTCMEHOB C MoBbiweHHbIM MMJTK (58,12+0,89 mn/kr/MyH), 4em y CMOPTCMEHOB C
HopmansHon MMJTXK (56,03+0,53 mn/kr/muH, p<0,05).

OBCYXOEHMUE - 3AKINIOYEHUE

MMoBbIlWEeHHbIE nNokasaTenu MopgoMeTpuM NEeBOro >Kenyaoyka CrOpTCMEHOB BbICOKOM  KBanudukaumm
obycrnoBneHbl NPOAOIMKUTENBHOM W MHTEHCUMBHOW dm3myeckon nogrotoskon.  Pasnnuve B BO3pacte u
CMOPTUBHOM CTaxe Mexay 6opuamun u gytbonuctamm BbINO CTAaTUCTMYECKN HEOOCTOBEPHO, CneaoBaTenbHO,
npuynHy ©Oonee uvactonm runeptpodun JDK y dytéonmctoB, Yem y 6GopuoOB, HYXHO WCKaTb B cneuunduke
PU3NYECKMX TPEHMPOBOK B 3TUX HECXOAHbLIX BMAax crnopTta. Mo Hawemy MHeHuto, Habnogaemble U3MEHEHUS B
MopcOMETPMM FEBOro Xenygodka Obinyv CBsi3aHbl C pasHUMUEN B MHTEHCMBHOCTM W MNPOAOIDKUTENBHOCTU
OVHaMUYeCKOro KOMMOHEHTAa B NPOrpaMMe TPEHMPOBOK 3TUX ABYX rPYMM CNOPTCMEHOB.

Pe3ynbTaTbl Hawero nccnefoBaHusi BbIBUMM YBENMYEHNE pa3Mepa MofoCcTM M TOMLWMHBI CTEHOK, Takke Kak U
maccel JDK, ykasbiBas Ha Tun reomeTtpum JDK Gonee xapakTepHbll Ans cepdua, TPEHWPOBAHHOrO Kak Ha
BbIHOCMNMBOCTb, Tak M Ha CUNYy, YeM TPEHUPOBAHHOIO TOMbKO Ha BbIHOCIMBOCTb, NGO TOMLKO Ha cuny. JTO
ABMNSETCA OTpaXKeHWeM XapakTepa TPEeHUPOBOK (yTOONNCTOB, cogepXalmux Harpyskn Ha cepaue AaBleHuem U
06BHEMOM KPOBU B pe3ynbTaTe N3oOMETPUYECKMX N M3OTOHNYECKNX ynpaxkHeHn. CxogHasa Mmogernb, BbiiBNEHHas Yy
6opbLOB, Takke MOXeT ObITb CBA3aHa C KOMBMHUPOBAHWEM Harpy3oK Ha BbIHOCIMBOCTb M CUNY B UX Nporpamme
TPEHMPOBOK. HecMoTpsa Ha TO, YTO Mbl OXMOANU HAWTM Cnyvanm KOHUEHTpUYEcKon runeptpodumn y 60pbLoB,
ncxogsa M3 crneungurkn ynpaxkHEHUn MX TPEHMPOBOK, Halle WCCrefoBaHWE BbISBUMITO BCErO MMLb HECKOJSbKO
cny4aeB (5 u3 51) akcueHTpudeckon runepTpodun. AT Haxogkn TpeOyloT AanbHEWWero KOMMEKCHOMO
nccrnegoBaHust, YToObl YyOOBNETBOPUTENBHO OOBACHUTE UX MPUYMHY.

Haww paHHble nokasbiBaloT, 4To VO2makCc CNOPTCMEHOB BbICOKOW KBanudukauuvm Bbllle, Yem Yy
HeTPEeHNPOBaHHbIX UHAMBUOYYMOB KOHTPOSbLHOW rpynnbl. HecmoTpsa Ha 1o, yto Benuuudbl KOO, MIDK, n UMIDK
¢yTbonmcToB GonbLue, YeM y 6opuUOB, OHU MMET NovTK cxoaHblin VO2make, n yem Boiwe MMITK, Tem 6onblue
VO2makc. Pusnonornyeckass runeptpodus, nmerowas Mecto y CropTCMEHOB, CBA3aHa C MHTEHCUBHOCTBIO U
NPOOOIPKUTENBbHOCTLIO  TPEHWPOBOK WM HaxoguTCs B MPAMOW  KOppensdumm C  ypoBHEM  PU3NYECKOWN
TpeHupoBaHHocTM unm VO2makc. MoxHo 3aknountb, 4to VO2MakCc 3TO napameTp, KOTOpbIA Nny4lle BCero
koppenvpyetr ¢ WMIDK. PesynbTaTbl Hawero uccnegoBaHMs MOTMyT CMOCOBCTBOBATb OLEHKE TEeKyLLero
dm3nyeckoro coctosHus crnopTcMmeHa. Kpome Toro, HeobxoauMMbl AanbHewnlwve uccredoBaHusa AN nydiwlero
MOHMMaHWA TNyGOKUX MexaHW3MOB ajanTaumu cepgua K MpPOAOIDKUTENbHbIM U WMHTEHCUMBHBLIM (hU3NYECKUM
TPEHUpOBKaM.

NMPAKTUYECKOE 3HAYEHUE

CpaBHeHue pa3mepoB cepua ¢ VO2makc BNoAroTOBUTENIBHOM MNEPUMOLE W HAa MUKE Ce30Ha MOXET MOMOYb
TpeHepy moaudmumpoBaTb nNporpammMy TPEHUPOBOK U AOMKHbIM 06pa3om npucnocobutb ee k cneuundunyeckum
noTpebHOCTAM CnopTCMEHa, a TaKkke onpeaenuTb ONTUMarnbHbI 00bEM YMNpaXHeHUn, 4YTobbl u3bexatb
neperpysku Muokapaa.
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HYPERTROPHIE VENTRICULAIRE GAUCHE IMPUTABLE A DES
ENTRAINEMENTS INTENSES CHEZ LES LUTTEURS ET FOOTBALLEURS
GEORGIENS DE HAUT NIVEAU : RELATIONS AVEC LA CAPACITE
AEROBIE.

Kakhabrishvili, Z, Akhalkatsi V, Maskhulia L, Chutkerashvili T

Centre clinique de médecine du sport et de la réhabilitation d'Etat de Thilissi médical de I'Université, Université
d'Etat de Thilissi médicale, Thilissi, Géorgie
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RESUME

Plusieurs adaptations de la forme et la fonction cardiaque apparaissent a I'entrainement sportif pour améliorer la
fonction cardiague comme une pompe et augmenter ainsi la capacité aérobie. La consommation maximale
d'oxygene ou VO2max est régulierement utilisée comme indice de condition physique, mais sa relation avec les
parameétres structurels du ventriculaire gauche restent a établir. Nous avons étudié, chez des lutteurs et des
joueurs de football de haut-niveau, l'effet a long terme, sur les réponses cardiaques, de I'entrainement physique
intensif avec des régimes différents. Le but de cette étude était de révéler les paramétres structurels du coeur qui
correspondent le mieux a la capacité aérobie. Ainsi, 51 lutteurs et 221 joueurs de football, et 48 témoins sains de
sexe masculin sédentaires ont subi une évaluation cardio-vasculaire avec suivi médical, examen physique,
électrocardiogramme, échocardiographie et test de consommation maximale d'oxygéne. Les données indiquent
gue athlétes de haut-niveau de sexe masculin avaient un ventricule gauche plus important, une épaisseur plus
importante de la paroi ventriculaire gauche, une plus grande épaisseur relative de cette paroi, une plus grande
masse ventriculaire gauche et indice de masse ventriculaire gauche (LVMI) plus important, une plus grande
valeur de la consommation maximale d'oxygéne par rapport aux témoins. L'hypertrophie physiologique qui
apparait chez les athlétes est liée a lintensité et la durée de I'exercice et est directement liée au niveau de
conditionnement physique ou VO,max. Il a été conclu que le VO,max est la variable qui correspond le mieux a
I'indice de masse du ventricule gauche (LVMI).

MOTS-CLES: échocardiographie, consommation maximale d'oxygéne, hypertrophie ventriculaire gauche,
capacité aérobie, indice de masse ventriculaire gauche (LVMI), modéles de la géométrie ventriculaire gauche.
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ABSTRACT

The effect of 6 weeks of wrestling and wrestling—technique based circuit exercise on the plasma lipoprotein profile
and selected hormonal changes was examined in 20 well-trained senior wrestlers. Subjects were randomly
divided into two groups, an experimental group participated in 6 weeks of wrestling and wrestling—technique
based circuit exercise (WTBCE) and the control group that remained sedentary. Blood samples were taken 48
hours before and after the first and last session of exercise training, respectively. Growth hormone (GH), insulin-
like growth factor (IGF-1), testosterone, cortisol, insulin, cholesterol, HDL, LDL, triglycerides (TG), fasting blood
sugar (FBS), plasma volume (PV), body weight, body mass index (BMI), body fat, maximum power, fatigue index
and VO,max were measured. In the experimental group, significant decreases were observed in fasting FBS,
IGF-1, GH, insulin, cortisol, PV, body weight, BMI, and body fat. Significant increases were observed in
testosterone, maximum power, fatigue index and VO,max. No significant changes in cholesterol, HDL, LDL and
TG, were seen in the experimental group. However, when the data was adjusted for the mean decrease of
plasma volume in the exercise group, it was shown that cholesterol and HDL decreased significantly (p<0.05).
There were no significant changes observed in the control group. We concluded that the significant decreases,
especially in GH and IGF-1 can affect senior wrestlers’ growth during the in-season training.

KEY WORDS: Circuit training, lipoprotein, IGF-1, growth hormone, insulin, cortisol, testosterone.

INTRODUCTION

Wrestling is a very vigorous physical activity and sport. It requires tremendous physical, as well as, significant
psychological and emotional preparation. Both anaerobic (i.e. power, speed, strength, anaerobic capacity, lactate
tolerance, and anaerobic endurance) and aerobic characteristics are very important for a wrestler’s success (1, 2,
3, 4, 5). Wrestling is categorized as a power-anaerobic based sport on the basis of its nature of practice,
competition times (3x2min with 30s rest between), and reliance on phosphagen and lactic acid systems for
energy provision. Observation of the intensity of wrestling reveals that the anaerobic component is of vital
concern. Indeed, the blood lactate concentration in wrestlers has been recently used as indicator of anaerobic
power and capacity in successful wrestlers (4, 6). With this in mind, in wrestling, lactic acid training is the main
part of the in-season training program. Although the three metabolic systems contribute to energy production in a
wrestling practice and match, it is estimated that 90% of the energy used in wrestling comes from phosphagen
and lactic acid metabolism, while the remaining 10% can be obtained through aerobic mechanisms (7,8,9). From
the perspective of the coach and athletes the emphasis of training will be on the development of maximal
strength, speed and power, and less on aerobic power and capacity.

A training program that emphasizes strength, power, speed ability, resistance, explosive, and interval sprint can
result in undesirable health and fithess consequences for the participants in power-anaerobic based sports. This
is in contrast to the general agreement about the beneficial effects of aerobic based sports and activities on lipid
and lipoprotein profiles, The lack of benefits from chronic and acute power-anaerobic based exercise/sports on
lipid and lipoprotein metabolism has been shown (10,11,12,13,14,15,16,17,18), including some research that
reports a lower HDL-C in power-anaerobic athletes (19,20,21,22). In this regard, Eliakim et al (21) reported that
when Olympic athletes were studied on the basis of their HDL-C levels, only one of the power athletes had a high
HDL-C (75mg/dl) level and 24 of the other athletes had moderate to low HDL-C (35-45mg/dl) concentrations.
They also pointed out that hypercholesterolemia and low levels of HDL-C were more pronounced in power sports
(i.e., weight lifting, boxing, wrestling and judo) and anaerobic sports (i.e., tennis, sprints, and jumps, gymnastics,
ice skating). The under nutrition of adolescent wrestlers has led several investigators to suggest that weight-loss
practices of wrestlers may lead to temporary growth suppression (45, 46). Previous studies of pubescent
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wrestlers have shown that some markers of somatic growth indicate decreased incremental growth during the
season and increased incremental (catch-up) growth postseason (47, 48). Others have shown that during the
sport season, collegiate (post pubertal) wrestlers have reductions in growth-related hormone concentrations (49,
45, 50).

There is no research to date that has studied the hormonal, lipid and lipoprotein response of wrestlers to the
stimulus of a wrestling technique-based circuit exercise. The purpose of this study was to examine, the effect of a
6 week wrestling—technique based circuit exercise (WTBCE) on plasma hormone and lipoprotein levels in well-
trained wrestlers.

METHODS

Written consent was obtained from the 20 well trained wrestlers who volunteered to participate in the present
study. Wrestlers were randomly assigned to two groups, a wrestling and wrestling—technique based circuit
exercise (WTBCE) (n=10) or a control group (n=10). The wrestlers were experienced in national and international
wrestling competitions. All subjects were asked to complete a medical examination and a medical questionnaire
to ensure that they were not taking any medication, were free of cardiac, respiratory, renal, metabolic diseases,
and were not using steroids. Also, all the subjects were completely familiarized with all steps of the experimental
procedures.

Exercise Testing Procedures: Before the main trial, participants were familiarized with the exercise procedures.
The subjects completed a practice session to insure that each participant was able to complete the entire exercise
session and also to confirm that the program was producing fatigue at the end of the session. This was confirmed
by visual and verbal feedback from the participants. In the first group, subjects participated in a 6 week program,
each week containing 8 sessions of training in 4 days (A.M and P.M) and each session contained wrestling
exercise (table 1) and WTBCE. WTBCE consisted of wrestling skills/technique circuit and is shown in figure 1. 4
sets of 3 non-stop trips through the circuit exercise (8 stations of wrestling skills set 5m apart, with one-repetition
for each technique at their maximum speed). A 2 minute rest was given between the 4 sets. Subjects were given
a 5 min rest between the two separate exercise protocols. The entire session lasted for 65 minutes.

Table 1. Protocol of wrestling exercise in the experimental group

2 min exercise | 30 sec rest | 2 min exercise | 30 sec rest | 2 min exercise
2 min rest
3 min exercise | 30 sec rest | 3 min exercise
1
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Figure 1: Experimental working plan of WTBCE
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The control group remained sedentary. Before and after the 6 weeks of training, the anaerobic and aerobic power
of subjects was predicted from RAST (running based anaerobic sprint test) and the Rockport test respectively.

Biochemical analyses: Blood samples (following an overnight fast) were obtained from the antecubital vein of
the subjects 48 h before and after of first and last exercise sessions, respectively. Plasma and serum was
separated by centrifugation within 15 minutes of collection and divided into three aliquots. The aliquots were
frozen and stored at between -20°C and -80°C for subsequent analyses. The samples were analyzed for glucose,
triglyceride (TG), total cholesterol (TC), high-density lipoprotein cholesterol (HDL), low-density lipoprotein
cholesterol (LDL), GH, cortisol, insulin, IGF-1 and free testosterone. We used a radioimmunoassay kit
(KAVOSHYAR, Iran) for the measurement of hormonal changes, with the following specifications: testosterone
sensitivity 0.1 nmol/L, inter assay coefficient of variation percent (CV%) =3.8% and intra assay CV%=4.8; insulin
sensitivity = 0.5 plU/ml, inter assay CV%=4.3, intra assay CV% =3.4; cortisol sensitivity = 2 standard deviations
from zero, inter assay CV=6.5% intra assay: CV=2.6%; IGF-1 sensitivity 3ng /ml, inter assay CV=7.8%, intra
assay CV=2.6%; and GH sensitivity 0.1 plU/ml, inter assay CV=1.5%, intra assay CV=14% (Wallac Gama
counter device). Serum glucose was determined by enzymatic (glucose oxidase) colorimetric method (Pars
Azmoun Co, Tehran, Iran). The assay sensitivity was 1 mg/dL and the intra assay CV was 1.2%. Serum HDL-C
was determined by the direct immune-method (HDL-C Immuno FS, Pars Azmoun, Tehran, Iran), the intra-assay
CV% was 1.2 and the sensitivity of the method was 0.03 mmol/L. Cholesterol was determined by enzymatic
(cholesterol oxidase) colorimetric method (Pars Azmoun Co, Tehran, Iran). Serum total triglyceride (TG) was
determined by enzymatic (GPO, glycerol-3-phosphate oxidase) colorimetric method (Pars Azmoun, Tehran, Iran),
the intra-assay CV and sensitivity of the method were 2.2% and 1 mg/dL, respectively. Serum total cholesterol
(TC) was determined by enzymatic (CHOD-PAP, cholesterol oxidase-amino antipyrine) colorimetric method (Pars
Azmoun, Tehran, Iran), the intra-assay CV and sensitivity of the method were 1.9% and 0.08 mmol/L. Changes in
plasma volume were calculated by using the Dill-Costill (33) and Aguil6 (34) method based on hemoglobin and
hematocrit estimation. Before and after 6 weeks training, body weight was measured with a digital weight scale
(Babilyss, PRC), body fat predicted from 5 skin fold method with a Lafayette caliper (Lafayette Instrument Co.)

Statistics: The data were analyzed using an SPSS package (version 10.1). Paired sample T tests were used to
compare pre and post tests, and a one-way ANOVA for the comparison of different values of tests between
groups. Statistical significances was accepted at p<0.05. Significant effects were also followed by the appropriate
planned comparisons.

RESULTS
The descriptive characteristics of the subjects are listed in table 2.

Table 2: characteristics of subjects of experimental and control group

mean
age height weight BF% BMI
Exercise group 18.5+2.5 | 170.5+7.5 | 71.2423.4 | 16.25+8.25 | 24.84+6.81
Control group 18+1 170.547.5 | 62.6+19.4 | 15.9+7 23.275+4.125

Table 3 lists the mean values of the study’s dependant variables. There were no significant changes observed in
the variables in the control group. In the exercise group there were no significant changes in cholesterol, HDL,
LDL and TG. However, when the data was adjusted for the mean decrease of plasma volume in the group (fig. 2),
it was shown that cholesterol and HDL in the exercise group decreased significantly (p<0.05).

chol B
chol A

chol adjusted

Figure 2: HDL and cholesterol changes,
before exercise (HDL B, CHOL B), after
exercise (HDL A, CHOL A) and adjusted.
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significant decreases in fasting blood sugar (FBS), IGF-1, GH, insulin, cortisol and plasma volume (PV), body
weight, BMI (p<0.05), and body fat (P<0.001). Significant increases were observed in testosterone, maximum
power, fatigue index and VO,max (P<0.001).

Table 3. Values for Study Variables

Control Group Exercise Group
Mean  before | Mean after | Mean before | Mean after
exercise period | exercise period exercise period exercise period
Insulin (WIU/mI) 6.13 6.27 9.44 6.58
GH (plU/ml) 4.75 4.62 4.97 3.12 *
IGF-I (ng /ml) 228.88 226.11 266.11 260.00
Testosterone (nmol/L) 4.48 6.83 5.20 7.35 *
Cortisol (nmol/L) 518.88 431.44 501.11 235.11 **
HDL (mg/dL) 35.50 36.00 41.11 41.44
LDL (mg/dL) 89.75 90.12 95.88 103.22
TG (mg/dL) 88.25 92.12 134.11 106.11
Cholesterol (mg/dL) 142.75 144.50 163.88 165.77
Fasting blood sugar (mg/dL) 85.25 79.00 87.00 78.66 *
Plasma volume (%) 55.42 52.97 55.88 50.15 **
Fatigue index (watts) 8.38 8.57 7.66 10.29 **
Maximum power (watts) 614.98 614.39 601.83 688.88 **
VO, max (ml/kg/min) 67.73 68.63 67.19 70.02 *
Body weight( kg) 62.56 62.37 68.44 67.25 *
Body fat (%) 14.28 14.33 12.77 9.53 **
BMI (kg/m2) 21.61 21.54 23.63 23.23 *

* (p<0.05) ** (p <0.001)

DISCUSSION

The main findings of this research were significant decreases in fasting blood sugar (FBS), IGF-1, GH, insulin,
cortisol and plasma volume (PV); and significant increases in testosterone and maximum power, fatigue index
and VO,;max in the experimental group. An insignificant change in PV after an intermittent and resistance exercise
has been reported by previous studies (35,36), but in our study there was a significant decrease, The decrease in
GH concentration in the present study may have been caused by a increased negative hypothalamic feedback by
IGF-1 or an increase in GHBP concentration. The growth effects of GH are enhanced by GH secretion, which
would need to increase to account for the reduced GHBP concentration and ensure continuation of normal growth
(57). Roemmich reported a preseason to late season significant elevations for morning serum concentrations of
growth hormone, that is opposite with our findings. In present study, decrease in GH concentration, can affect the
normal growth in senior wrestlers (48). It has been shown that small weight loss in normal weight individuals
reduces the serum insulin concentration and increases growth hormone (GH) secretion patterns (58, 59, 63).

Insulin levels may play an inhibitory role in GH secretion. Insulin is known to inhibit GH translation in the rat
pituitary (60), therefore a reasonable supposition is that any decrease in plasma insulin levels in the experimental
group is probably not responsible for the decrease in plasma GH concentration in these subjects.

A direct correlation between IGF-1 and GH has been previously demonstrated in normal subjects (61). GH
secretion and dietary intake are both important modulators of the IGF-1 concentration. A reduced protein intake
decreases IGF-1, and a subsequent refeeding abruptly increases IGF-1 (62). Therefore one of the possible
reasons for a decrease in IGF1 concentration along with decrease in GH levels can be due to an inadequate diet
during the training weeks. One of the possible reasons for decrease in IGF-1 concentration could be the increase
in plasma insulin-like growth factor-binding protein 3 (IGFBP3), because most circulating IGF-1 is bound to
IGFBP3 (51), which inhibits IGF-1 action, because IGF/IGFBP3 complexes do not bind to IGF-1 receptors (52).
Furthermore, IGFBP3 inhibits IGF-1 action when present in an excess molar ratio (53).
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Albumin and sex hormone-binding globulin (SHBG) are plasma proteins that limit the amount of biologically active
free T (54). Horswill et al reported that, serum albumin concentrations of adolescent wrestlers do not change over
a sport season (55), although the wrestlers’ SHBG concentrations increased (56). Increase in serum testosterone
in the experimental group can be due to an increase in hormone production or a decrease in hormone clearance.

A 13% increase in plasma HDL-C level after a single maximal treadmill exercise test on lasting 12-14min was
observed in wrestlers by Sgouraki (40). In another study by Sgouraki (41), with the same exercise test, wrestling
and control groups showed significant increases in HDL-C levels compared to resting values (13% and 14.4%
respectively), but in our study there was a significant decrease in HDL levels (when values was adjusted for the
mean decrease of plasma volume). Discrepancies between our results with those previously reported could also
be explained by general factors such as duration, intensity or energy expenditure per session, resting period,
mode of exercise (11,12,17,18), and diet (43,44).

PRACTICAL IMPLICATIONS/ADVICE FOR ATHLETES AND COACHES

The present data indicate that wrestling and wrestling-technique based circuit resistance (WTBCE) can generate
the same metabolic changes as other circuit-resistance exercise models. In summary we can conclude that
significant decreases, especially in GH and IGF-1 can affect the wrestlers’ growth during in-season training. This
can be due to the high intensity of the training exercise, and the possible of an inadequate dietary intake of both
total calories and protein intake. Attention must be given to appropriate rest and recovery, along with monitoring
dietary practices during intense training.

The findings with serum HDL-C seems to indicate that reverse cholesterol transport (RCT) processes may be
temporarily decreased in power athletes. The significant decrease in HDL and plasma volume in experimental
group shows that for the control of heart disease risk factors in senior wrestlers, endurance training must be
added to the wrestlers’ preparation programs for continued long-term health.
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RESUME

L'effet de 6 semaines de lutte et la technicité de la lutte se basant sur un circuit d’exercices avangant des profils
lipoprotéiniques plasmatiques et certains changements hormonaux ont été examinés chez 20 lutteurs trés bien
entrainés. Les sujets ont été répartis au hasard en deux groupes, le groupe expérimental a participé a 6
semaines de lutte et a un Circuit d’Exercices sur la Technicité de la Lutte (CETL) tandis que le groupe témoin est
resté sédentaire. Des échantillons de sang ont été prélevés 48 heures avant et aprés le premier et le dernier
entrainement physique, respectivement. L'Hormone de Croissance (HC), Facteur de Croissance analogue a
I'Insuline (FCI-1), la testostérone, le cortisol, I'insuline, de cholestérol, HDL, LDL, triglycérides (TG), glycémie a
jeun (GAJ), le volume plasmatique (VP), le poids corporel, l'indice de masse corporelle (IMC), le corps gras, la
puissance maximale, l'indice de la fatigue et la VO2max ont été mesurés. Des diminutions significatives dans le
jene FBS, I'FCI-1, HC, insuline, le cortisol, VP, le poids corporel, I'IMC et la masse grasse corporelle,
augmentation significative a été observée de la testostérone, la puissance maximale, l'indice de la fatigue et la
VO2max. Pas de changement significatif du taux de cholestérol, HDL, LDL et de TG, ont été observés dans le
groupe expérimental. Dans le groupe contrdlé, toutes les variables n’ont pas sensiblement changé. Nous avons
conclu que des diminutions significatives, en particulier dans GH et d'IGF-1 peuvent affecter la croissance des
lutteurs seniors lors de la formation en cours de saison. Il semble que ce type d'exercices peut étre considéré
comme un stimulant pour les réactions métaboliques.

MOTS-CLES: entrainement en circuit, des lipoprotéines, I'GF-1, 'hormone de croissance, l'insuline, le cortisol,
testostérone.
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ABSTRACT

The purpose of the present investigation was to describe the physical fitness profile of elite cadet wrestlers. Forty-
four wrestlers (age: 15.66+0.56 years, weight: 65.75+ 16.65 kg and height: 167.8+9.6 cm) who were invited to the
national training camps participated in this study. The physical fithess parameters included body weight, maximal
oxygen consumption (Bruce protocol), muscular endurance (pull-ups, push-ups, bent-knee sit-ups) and strength
(bench press), exclusive power (Standing long jump), speed (40-yd sprint) and agility (4 x 9-m shuttle run). The
major results (mean + SD) are as follows: maximal oxygen consumption (ml-kg™*-min™): 46.84+3.76; standing long
jump (cm): 227.45+20.86; 1-repetition maximum bench press (weight lifted kg in relative to the body weight):
0.88+0.16; push-ups (rep/min): 53.48+10.04; pull-ups (rep): 16.32+8.14; sit-ups (rep/min): 53.41+9.82; speed (s):
6.03+0.46 and agility (s): 9.62+0.65. The present study provides baseline data that have been used in the
prescription of individual training programs for these athletes. This information is also available to the coaches
and can contribute to the general strategy employed by a wrestler and for a specific match.

KEY WORDS: wrestling, testing, fithess, evaluation, cadet

INTRODUCTION

Numerous specially designed training clubs exist to train and educate talented adolescent wrestlers. The main
goal of these organizations is to build up a group of wrestlers who are internationally competitive. Scientific
evaluations of physical capacity, preparation of training schedule together with healthy maturation are critically
important for improving the performance of these athletes [7]. “Cadet” is an official age group designation for
international competition by the international governing body of wrestling (International Federation of Associated
Wrestling Styles). Cadet continental Championships are held annually for these wrestlers who are between 15
and 16 years old (have not turned 17).

In the sport of wrestling, wrestlers need to have a high level of physical, mental, technical and tactical preparation
to perform successfully in national and international level competitions. With a better understanding of the
physiological features in wresting, it is possible to diagnose and evaluate the performance of the wrestler and to
provide suggestions for development of fithess for competition. The sport of wrestling is one of the most
demanding sports from a metabolic perspective and it is a sport where the requirement of absolute strength and
power is critical [5, 8, 11]. Arabaci and Cankaya (2008) reported that VO,max and speed of cadet wrestlers were
47.5+3 ml-kg™-min™ and 5.82+0.2 s, respectively [3]. Ziagil et al (1996) indicated that the VO,max of cadet
wrestlers is 48.84 ml-kg™-min™ and their aerobic capacity increased 1.49% in a year [14]. Yoon (2002) reported
that the maximal oxygen uptake of national and international wrestlers taking part in international competition has
been shown to be about 53 to 56 (ml-kg'1 min'l). He also indicated that the flexibility of top-level wrestlers was
higher than that of lower level wrestlers [13]. Rahmani-Nia et al. (2007) determined the physiological profile of
Iranian junior Greco-Roman wrestlers. They measured muscular endurance and strength, maximal oxygen
uptake, agility and speed [10]. Mirzaei et al. (2009) investigated the physiological profile of Iranian junior freestyle
wrestlers. They reported mean and standard deviation of body weight (kg): 77.5 + 19.8; flexibility (cm): 38.2 +
3.94; VO,max (ml-kg'l-min'l): 50.5 £ 4.7; maximal anaerobic power (W): 455.5 + 87.6; push-ups (rep/min): 66.9 =
7.6; pull-ups (rep): 31.6 + 9.7; bent-knee sit-ups (rep/min): 66.5 + 8; speed (s): 5.07 £ 0.17; agility (s): 8.7+ 0.25
and body fat (%): 10.6 + 3.8 [9].

The information regarding profiles of cadet wrestlers is limited. Furthermore, the major use of testing is to
establish the strengths and weaknesses of the athlete, and this is done by comparing test results to other athletes
in the same training group, the same sport or a similar population group. Therefore, the purpose of this study was
to describe the physical fithess profile of elite cadet wrestlers.
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METHODS

Subjects: 44 elite Iranian cadet wrestlers who were invited to the national training camps periodically participated
in this study. They all had at least 5 years’ training experience. All wrestlers were assessed during the specific
preparatory phase of the season. Before participating, subjects and subjects’ parents (for those were under the
age of 15) read and signed an informed consent statement in adherence with the human subject’s guidelines of
Iran’s NOC (National Olympic Committee) Research Center.

Testing procedures: The tests selected were familiar to the wrestlers through previous use in training and have
a history of use in the literature of wrestling profiles. The physical fitness parameters included cardiovascular
endurance, muscular endurance and strength, speed, agility, and explosive power. Height and weight were also
recorded. The subject performed a graded treadmill exercise test (Bruce protocol) to estimate VO,max. A 40-yd
sprint test was used to assess speed. A pull-ups test (with palms facing the subject) was used to assess muscular
endurance and a 1-minute bent-knee sit-ups test was used to assess abdominal muscular endurance. The bent-
knee sit-ups test required the subject to lock his hands behind his head and touch his elbows to the thigh with a
partner holding his ankles. A 4 x 9-m shuttle run test was used to assess agility. The subject touched a sensor
with his hand at each 9-m line [9]. Explosive power was measured with the standing long jump test where the
subjects were instructed to perform a long jump from a standing position. Standardized instructions were given to
subjects that permitted them to begin the jump with bent knees and swing their arms to assist in the jump. A line
drawn on a hard surface served as the starting line. The length of the jump was determined using a tape
measure, which was affixed to the floor. Each subject was given 3 trials, and the distance of the best jump was
measured. The longest jump was used as the test score [1]. Bench press 1 repetition maximum (1RM) was
estimated from a 1-3 RM effort using the equation described by Wathan [12]. Each athlete was given three to six
attempts with progressively increasing weight to achieve a 1-3 RM with 3-5 minutes’ rest between attempts.
Experienced and certified strength and conditioning coaches supervised all testing [2]. The testing was completed
in three days in a standardized order to allow adequate recovery.

RESULTS
Subject data and weight class representation in the 10 official weight classes are shown in Table 1.The
performance measures of the wrestlers are presented in Tables 2 and 3. Table 2 contains testing results for
maximal oxygen uptake, exclusive power, agility and speed. Muscular endurance and strength measurements are
listed in Table 3.

Table 1. Subject descriptive data (means + SD)

Weight class N Age (yr) Height (cm) Weight (kg) BMI (kg/m®)
42 kg 4 14.75+0.95 152+0.04 43.75£1.5 18.95+0.82
46 kg 4 15.25+0.50 154+0.01 47.25+1.5 19.92+0.73
50 kg 5 15.60+£0.54 162+0.05 51.60+£1.34 19.64+0.88
54 kg 3 15.67+0.57 161+0.06 54.66+1.15 21.05+£1.57
58 kg 6 15.50£0.54 164+0.04 59.83+1.72 22.05+1.09
63 kg 5 16.00 172+0.04 65.60+0.54 22.10+1.19
69 kg 5 16.00 171+0.04 72.20+2.58 24.50+1.61
76 kg 4 16.00 175+0.02 79.25+0.95 25.81+0.62
85 kg 3 16.00 177+0.02 87.33+3.05 27.78+1.36
100 kg 5 15.80+0.44 179+.012 96.00+£3.39 29.96+1.16
Total 44  15.66+0.56 1.67+0.09 65.75+16.65 23.15+3.66

Table 2. VO,max, Speed, Agility and explosive power (means + SD)

Wt class VO,max (ml-kg™-min™) 40-yd (s)  4x9-m shuttle run (s) Standing long jump (cm)
42 kg 45.00+£3.46 6.21+0.63 9.79£0.65 208.75+£15.47
46 kg 45.25+3.30 6.34+0.46 10.03+0.93 202.50+9.57
50 kg 47.00+2.34 6.25+0.25 9.33+0.54 222.00+8.36
54 kg 49.67+2.08 6.14+0.21 9.14+0.95 218.33+16.07
58 kg 49.50+4.08 5.76+0.21 9.67+0.64 228.33+10.32
63 kg 46.40+3.91 5.89+0.58 9.19+0.43 243.40+£13.12
69 kg 46.20+5.16 5.61+0.22 9.30+0.64 231.60+39.62
76 kg 48.75+4.71 6.03+0.42 9.61+0.37 249.50+3.31
85 kg 47.00£2.00 5.79+0.17 9.73£0.94 235.00+£21.79
100 kg 44.00+£3.00 6.37+0.65 10.40+0.35 230.00+£12.74
Total 46.84+3.76 6.03+0.46 9.62+0.65 227.45+20.86
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Table 3. Muscular endurance and strength (means + SD)

Weight class ~ Push-ups (rep/min)  Pull-ups (rep)  Sit-ups (rep/min)  Bench press (kg.kg™)
42 kg 60.50+12.50 16.00+4.89 56.25+8.01 1.02+0.08
46 kg 60.50+11.12 20.75+6.70 56.25+10.59 1.03+0.10
50 kg 52.00+9.74 18.60+7.76 52.00+9.74 0.92+0.19
54 kg 57.67+2.08 27.67+14.57 61.00+7.81 0.91+0.01
58 kg 50.50+6.26 17.331£5.50 50.50+6.25 0.88+0.21
63 kg 56.80+8.46 21.80+5.40 56.80+8.46 0.93+0.06
69 kg 58.40£2.70 14.80+5.35 57.201£4.32 0.91+0.11
76 kg 54.25+8.22 15.00+3.46 54.25+8.22 0.81+0.14
85 kg 47.00+4.58 8.00£2.00 51.00£11.35 0.71+0.06
100 kg 39.80+£12.29 4.80+2.16 42.80+16.51 0.71+0.18
Total 53.48+10.04 16.32+8.14 53.41+9.82 0.88+0.16
DISCUSSION

The results of the current study can be used to establish a wrestlers’ profile that is in alignment with the current
rules. Although wrestling performance involves explosive techniques which are highly anaerobic and of a high
power nature, the aerobic energy system plays a major role in successful wrestling because the energy required
by muscle during break between two periods, recovery between two matches and even between points in a
match comes from aerobic sources. Hence, one of the most important factors affecting wrestlers’ performance is
maximum oxygen uptake. The mean maximum oxygen values of the subjects participated in this study (Table 2)
was very close to that reported by Ziagil et al. (1996) [14].

In the present study, subjects had a high level of explosive power. The importance of lower-body power in
wrestling lies in the ability of the wrestlers to lift his opponent during certain offensive maneuvers and to resist
attacks by his opponent [4]. The result of speed test was very close to that reported by Arabaci and Cankaya
(2008) [3]. The results of agility and speed tests in our study were lower than the results of Mirzaei et al. (2009)
[9]. This difference is possibly due to that the fact that the subjects in present study included cadet wrestlers,
whereas the subjects of Mirzaei’s study were junior wrestlers. However, having high levels of speed and agility
help the wrestlers perform techniques quickly in competition. In push-ups and sit-ups tests, the subjects had high
scores. High muscular endurance allows for good stability in attack and defensive positions.

Upper body strength is a prerequisite for the successful performance of techniques such as the gut-wrench and
lifting of the opponent. In the present study, the wrestlers of 42 and 46 kg weight classes had a relative strength
higher than other classes. Wrestling is a high intensity sport which requires strength and power of both the upper
and lower body as well as relying heavily on isometric force for various wrestling techniques [4, 6, 8, 13].

PRACTICAL IMPLICATIONS/ADVICE FOR ATHLETES AND COACHES
It is quite useful to provide weight class specific means that can be used in evaluation of individual wrestlers, as
well as providing legitimate targets that can be used in goal-setting.
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RESUME

Le but de la présente enquéte est de décrire le profil de la condition physique des lutteurs cadets d'élite.
Quarante-quatre lutteurs (age: 15,7 + 0,6 ans, poids: 65,8 + 16.7 kg et la hauteur: 167,8 + 9,6 cm) invités a des
entrainements nationaux ont participé a cette étude. Les parameétres de forme physique: poids corporel,
consommation maximale d'oxygéne (protocole de Bruce), endurance musculaire (tractions, pompes, abdominaux
demi-flexion) et force (développé couché), puissance explosive (saut en longueur), vitesse (sprint de 40 yd) et
agilité (4 x 9m en course-navette). Les principaux résultats (moyenne + SD) sont les suivants: consommation
maximale d'oxygéne (ml-kg*-min™): 46,84 + 3,76; saut en longueur (cm): 227,5 + 20,9; 1-répétition maximum en
développé couché (poids levés kg par rapport au poids du corps): 0,88 + 0,16; pompes (rep / min): 53,5 + 10;
tractions (rep): 16,3 £ 8,1; abdominaux demi-flexion (rep / min): 53,4 + 9,8 ; vitesse (s): 6 £ 0,5 et agilité (s): 9,6 =
0,7. La présente étude fournit des données de base qui ont été utilisés dans la prescription des programmes de
formation individuelle pour ces athletes. Cette information est également disponible pour les entraineurs et peut
contribuer a la stratégie générale employée par un lutteur et pour un match spécifique.

MOTS CLES: la lutte, les essais, de remise en forme, d'évaluation, des cadets
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ANALYSIS OF THE WRESTLING WORLD CHAMPIONSHIPS — MOSCOW 2010

(This article is a consolidation of the analyses produced for each of the three Olympic styles of wrestling)

Prof. Dr. Harold Tinnemann
FILA Competency Center
tuenne@t-online.de

CURRENT TENDENCIES IN COMBAT BEHAVIOUR OF THE SENIOR WORLD CHAMPIONSHIPS

This analysis is to start with thanks to the organisers of the championships having performed a superb feat of
world champion level. In Moscow we have had an enormous increase of media interests and the presence of
various TV companies assisted FILA’s efforts towards promotion wrestling in the world. Again we have had a new
record of participants and this is an evidence for more attractiveness of the Olympic wrestling. Moscow was an
example for the upwards trend of the Olympic Freestyle wrestling. The technical-tactical upward trend is obvious
in a consequent fighting and effective and attractive technical-tactical actions. Even the president of the 10C,
Jacques Rogge, while attending the Youth Olympic Games in Singapore, has been impressed by the excellent
technical and tactical performance of the young freestylers from different countries.

The FILA has introduced since 2009 some important changes regarding the design of the competition. In Moscow
the spectators were thrilled by the presentation of the challenge on large video screens and for the athletes the
changing modalities of the video evidence, were one more step towards Fairness.

FILA had increased the fairness in our sport to by giving the coaches the opportunity to demand the Challenge.
The coaches have accepted this opportunity. However, this also increases the duty of the coach - in the interests
of their athletes - to deal responsibly with this instrument. In the men's disciplines, the challenge is now far too
common, often used with a negative result and as tactical means. In my estimation, many coaches using the
challenge are often not better than the judges. In future, quality and benefits of the Challenge should be carefully
analyzed.

After the World Championships 2009 in Herning we have a small increase of the points per minute in Freestyle
Wrestling from 1.1 to 1.2 in Moscow (fig.1).
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Fig. 1 Development of the points per minute made by the winner (FS) since 1976
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Quality of Points (all participants)
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Fig. 2 Development of the quality of points since 2007 in Freestyle Wrestling

In Moscow we have almost the same picture if we look at the quality of points (fig. 2). But still there is an increase
of the quality of points since 2009. We have an increase of the technical points, an increase of the points per bout
and more 2-point and 3-point actions in 2010. This positive trend as to the quality of points will be underlined by
looking at the best wrestlers of the World Championships in Moscow (fig. 3).
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Fig. 3 Quiality of points of the World Champions 2009 and 2010
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QUALITATIVE ANALYSIS OF COMBAT BEHAVIOUR OF THE FREESTYLE CHAMPIONS

We consider excellent values of the performance index, which describes the technical-tactical abilities of the
World Champions in Freestyle (fig. 4). Especially Khetag Gazumov, 96kg (AZE), Besik Sera Kodukhov, 60kg
(RUS), and Beylal Makhov, 120kg (RUS), have demonstrated an outstanding technical-tactical wrestling
performances at the World Championships 2010. The same applies to Denis Tsargush, 74kg (RUS), and Sushil
Kumar, 66kg (IND). Victor Lebedev, 55kg (RUS), and Michael Ganev, 84kg (BUL), could not reach the fantastic
values of the other World Champions 2010 in Moscow.

Performance index winner
WC 2010 FS
[WQ] -[neg. WQ]

1,5

1 1
05
0

55 kg 60 kg 66 kg 74 kg 84 kg 96 kg 120 kg
‘ind. 2010Em 0,79 1,19 1 1,06 0,6 1,33 1,13
FILA-Competence Centre

Fig. 4 Wrestling performance of the World Champions 2010 in Freestyle

What a quality improvement as to the technical-tactical performance from 2009 to 2010 can be realized in Fig.5. With
the exception of 120kg and 55kg, all World Champions of 2010 clearly perform better than those of 2009.

Performance index winner

comparison WC 2010 to WC 2009 FS
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2 —

15 — -

1 [ |

ol I )

55 kg 60 kg 66 kg 74 kg 84 kg 96 kg 120 kg
ind. 201081 0,79 1,19 1 1,06 0,6 1,33 1,13
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Fig. 5 Wrestling performance of the World Champions 2010 in comparison to 2009
Almost all World Champions are realizing more than 1 point per minute in their attacking actions (Fig. 6).
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Fig. 6 Attack efficacy of the World Champions in 2010 in Freestyle Wrestling

But now it is time to acknowledge especially the World Champion in 66kg Sushil Kumar from India. He beat his
Russian opponent during the Final in the lion’s den in Moscow. Sushil Kumar stands out not alone because of his
outstanding technical-tactical performance and enormous fighting spirit in Moscow. There is another remarkable
aspect that has to be mentioned. As a Hindu he is a hundred percent vegetarian. He does not eat any meat or
even eggs. His protein requirement he mainly gets from milk. This could stimulate reflection on the excessive
eating of meat and food supplements.

Very clear is the quality improvement in Freestyle wrestling 2010 versus 2009 if we have a look at the attack
efficacy of the World Champions (Fig. 7). The great attacking efficacy of the best wrestlers made it clear it's worth
making the effort to use offensive wrestling strategy. With the exception of 120 and 55kg all the other World
Champions made more attacking points per minute in Moscow than in Herning.

Attack efficacy winner
comparison WC 2010to WC 2009 FS
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WQ 200903 19 0,88 0,68 0,88 0,57 0,73 2,84

FILA-Competence Centre

Fig. 7 Comparison of the attack efficacy of the World Champions 2009 in Herning and Moscow 2010
Denis Tsargush, 74kg (RUS), Khetag Gazumov, 96kg (AZE), Besik Sera Kodukhov, 60kg (RUS), and Victor
Lebedev, 55kg (RUS), are the most stable wrestlers against the opponent’s attacks (Fig. 8). Denis Tsargush did not
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allow his opponents a single point during the entire tournament. Michael Ganev from Bulgaria could improve his
performance with better defensive abilities.
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Fig. 8 Comparison of the defense efficacy of the World Champions 2009 in Herning and 2010 in Moscow

If we compare the defense ability between 2009 and 2010 it becomes clear the World Champions of 2010 are
concentrating on attractive attacking action at the expense of defense ability. But this offensive strategy with

attractive techniques is exactly FILA’s philosophy.

Summarizing we can say that the four Russians together with Khetag Gazumov from Azerbaijan and the Indian
World Champion Sushil Kumar made the heart of the wrestling public in Moscow swell with their offensive and

attractive wrestling performance (Fig. 9).
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Fig. 9 Wrestling performance of the World Champions 2010 in Moscow
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This is the starting point for a deeper analysis of the technical structure of the Champions 2010.

WC 2010 FS (winner)

Technical structure/Attack efficacy

08

1 WQ [Pts./min]

0.6

04
02
0

120 ky

leg attacksm| 0,34
take downsmm| 0,21
throwsE| 0,02
gutwrencH=| 0,18
turn over™ 0,3
counterr1| 0,08
out®™ | 0,06
clinchmm| 0,07

0,14

18 0,3
24 0,07
47

12 0,41
,06 0,26
12

,06 0,04

0,18
0,77

0,05
0,09

0,17
0,58
0,02
0,08
0,25
0,08

0,5

FILA-Competence Centre

Fig. 10 Technical structure of the World Champions 2010 in Moscow
The dominating technigues are still the leg attacks though only Kudukhov(60kg) and Kumar (66kg) are using
especially effective these techniques (Fig.10). Kudukhov realized with his Double leg attack a five point action.
Gazumov (96kg), Ganev (84kg), Makhov (120kg) and Kumar (66kg) are making with their parterre techniques
“turn over” these techniques to the second important techniques.
Kumar and Kudokhov are making these techniques to the third important techniques. Lebedev (55kg) and
Tsargush (74kg) prefer the gut wrench techniques as a master action. If we compare the technical structure 2009
with 2010 we can realize big differences (fig. 11). We consider an increase of leg attacks, take downs, turn over
and gut wrenches and counter technigues in 2010 while in opposite a decrease of throws, push out techniques

As well as with their take downs Makhov,

and clinches.
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Fig. 11 Comparison of the technical structure of the World Champions 2009 and 2010
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GRECO-ROMAN WRESTLING

Unfortunately Moscow was again an example for the downward trend of the Olympic Greco-Roman style as to the
quality of wrestling. On the other hand we have had some examples for demonstrating a high technical-tactical level
in Greco-Roman wrestling in Moscow. The amendments of the wrestling rules taken by the FILA Board in June 2009
on demand of the coaches have had not a positive influence on the quality of the behavior of the Greco-Roman
wrestlers. For instance the coaches had demanded an increase of the time to 1 minute 30. The answer of the athletes
is very poor as we can see later during the analysis. In principle we have a continuously decrease of the points per
minute to a value of 0.9. That means the Greco-Roman wrestlers are happy with realizing less than 1 point per
minute, a situation that we have had already 1976 and 2004. After the World Championships 2005 and 2009 we
have a clear decrease of the points per minute in Greco-Roman Wrestling from 2.4 in Budapest to 0.9 in Moscow
(fig.12). The reason is an unattractive defence strategy with no risk during the first 1 minute and 30 seconds and
waiting for the clinch. The result is very often 1 point per period!
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Fig. 12 Development of the points per minute made by the winner since 1976

If we take into consideration the quality of points of all participants we can see the same sad development with 8.8
points per bout 2007 and 5.2 points per bout 2010 (fig.13).
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1504 a 662 653 t
20% H — — — H
0%
W C 2007 OG 2008 W C 2009 W C 2010
bouts:364 Pts.: 3188 bouts:164 Pts.: 1381 bouts:281 Pts.: 1377 bouts:285 Pts.: 1473
Pts./bout: 8,8 Pts./bout: 8,4 Pts./bout: 4,9 Pts./bout:5,2
FILA-Competence Centre

Fig. 13 Development of the quality of points since 2007
It is on the other hand a small good sign that we have had 12 falls (one more as in Herning).
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COMBAT BEHAVIOUR OF THE CHAMPIONS

We consider a different picture concerning the performance index, which describes the technical-tactical abilities of
the winner (fig. 14). Only Lopez, 120kg (CUB) demonstrated an outstanding technical-tactical wrestling performance
under the World Champions 2010 with a value of 1.36. All the other World Champions are under 1.0 and the value of
the 84kg World Champion Marinov (BUL) is under 0.5!!

Performance index winner
WC2010 GR

[WQ] -[neg. WQ]

15

) J J J l J
0
55 kg 60 kg 66 kg 74 kg 84 kg 96 kg 120 kg
index 1080 0,77 0,77 0,88 0,58 0,46 0,55 1,36
|

FILA-Competence Centre

Fig. 14 Wrestling performance of the winner GR 2010

As we already stressed, the technical-tactical performance of the 2010 World Champions is rather poor if we compare
it to 2009 (fig. 15). Almost all World Champions realized better performance values in 2009 than 2010 (with the
exception of Vachadse (RUS, 66kg).

Performance index winner
comparison WC 2010 and WC 2009 GR

[(WQ] - [neg WQ]

15

0’5 I
0 _J L.

55 kg 60 kg 66 kg 74 kg 84 kg 96 kg 120 kg

index 10E0 0,77 0,77 0,88 0,58 0,46 0,55 1,36
index 093 1,61 0,73 0,61 0,95 0,95 0,57 1,82

FILA-Competence Centre

Fig. 15 Comparison of the wrestling performance (winner) WC 2009 to WC 2010
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The success of the best wrestler of the tournament, Nunez made it clear it's worth making the effort to use offensive
wrestling strategy under the new rules (fig.16).

Attack efficacy winner
WC2010 GR

, ol
15

1 ,,,,,,,,,,,,
o5+ 1 1 1t "t 1 1 |

0

55 kg 60 kg 66 kg 74 kg 84 kg 96 kg 120 kg
‘WQ 20103 1,05 1,05 0,88 0,7 0,73 0,65 1,36

Fig. 16 Attack efficacy of the World Champions 2010 in Moscow

Under this aspect it could be mentioned that Reihanpour (IRI) and Aliyev (AZE) are realizing at least 1 point per
minute in their attacking actions.

Attack efficacy winner
comparison WC 2010 and WC 2009 GR

(WQ]

|
) ) ) I -
R e I e I e B e T e e I e L I
0
55 kg 60 kg 66 kg 74 kg 84 kg 96 kg 120 kg
wQ 1= 1,05 1,05 0,88 0,7 0,73 0,65 1,36
wQ o9 161 0,91 0,79 1,09 0,95 0,86 1,88

Fig. 17 Comparison of the attack efficacy of the World Champions 2009 in Herning and 2010 in Moscow
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If we compare the attack efficacy 2009 with 2010 (fig. 17) the already mentioned situation is confirmed. The World
Champions of 2009 had been the better attacker and had demonstrated a more attractive wrestling than 2010.
Vachadse and Nunez belonging to the most stable wrestlers against the opponent’s attacks because they let them
not a single point (fig. 18). The defense abilities of Reihanpour (55kg), Aliyev (60kg), and Marinov (84kg) should be
better for more success in the future.

Defence efficacy winner

WC2010 GR
[neg.WQ]
-01 H
02 |
03
04
-0,5
55 kg 60 kg 66 kg 74 kg 84 kg 96 kg 120 kg
[-weO| -027 -0,27 0 -0,12 -0,27 -0, 0

Fig. 18 Defense abilities of the GR World Champions 2010 in Moscow

Summarizing we can say that only Nunez (fig. 19) showed the best and attractive wrestling performance among the
World Champions of Moscow 2010.

Wrestling efficacy winner

WC2010 GR
[wQ]a. [WQ]
14 /
12 /
1
08
0,6
04
02 |
0
55 kg 60 kg 66 kg 74 kg 84 kg 96 kg 120 kg
wQE| 1,05 1,05 0,88 07 0,73 0,65 1,36
negWQE| 0,27 0,27 0 0,12 0,27 01 0
index 10%= | 0,77 0,77 0,88 0,58 0,46 0,55 1,36

Fig. 19 Wrestling efficacy of the World Champions 2010 in Herning

76 Official Journal of the INWR



TECHNICAL-TACTICAL DEVELOPMENTS AFTER THE RULE CHANGES 2009 IN GRECO-ROMAN WRESTLING

Following the demands of coaches for prolongation the time of bout at the beginning of the match FILA extended the
time by 30 seconds. But the wrestlers did not use this prolongation for making more points (fig.20). The winner
realized 2009 total 171 points and 2010 only 142. They also realized 2010 less points during the first minute and 30
seconds than 2009. That means they are concentrating themselves upon the last 30 seconds of the period (clinch).

Points in 1min 30 sec. (winner)

WC 2009 and WC 2010 GR

100%

80%

60%

Elast 30"
EPts in 1'30"
40%
87
o || 2009 total Pts. 171
20% & 2010 total Pts. 142
0%
W C 09 GR WC 10GR

El A.r‘nmpﬂtnnf‘n Centre

Fig. 20 Points of the winner during the first minute and 30 seconds 2010 in comparison to 2009

The reduction of the points 2010 takes its toll on the standing wrestling as we can see in fig. 21.

Comparison standing to parterre

WC 2010 and WC 2009 GR (winner)

WQ (Pts./min)

14

12

1

08

0,6

04

0,2

0
total 2010 ‘ ‘ total 2009
standind® 0,3 05
parterre=l 0,6 0,6

FILA (‘nmpntanr‘a Centre

Fig.. 21 Comparison between standing to parterre wrestling 2010 to 2009
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We have an interesting development concerning the clinch points. Of course there is a reduction of clinch points
without techniques 2009 and 2010 vs. 2006 because of rule changes (fig. 22). But still we have more points by clinch
than without clinch even it is a small positive sign that we have relatively more points without clinch 2010 than in the
past.

Points by Clinch (winner)
WC 2006, WC 2009 and WC 2010 GR
100% PLS.
80% 99 - H
0 72 68
60% - | [2Pts without Clinch
- H Clinch without techniques
40% EClinch Pts
20% 79 || || 2006 total Pts. 255
81 51 2009 total Pts. 171
2010 total Pts. 142
0%
W C 06 GR W C 09 GR W C 10 GR
ElL A.{‘nmpnh:\nf‘n Centre

Fig.. 22 Points with and without clinch of the winner 2010

The modifications of the strategy in Greco-Roman wrestling during the last years we can see by analyzing the
technical structure of the winner. 2006 the dominating technique had been lifts and we have had a poor technical
variety (fig. 23).

Technical structure/Attack efficacy
WC2006 GR (winner)
14 WQ [Pts./min]
12
1
08
06
04 i
O'(Z) arfl] = [ J = A
total 55 kg 60 ky 66 ky 74 lg 84 kg 96 ky 120 kg
take downsE=| 0,07 0,1 0,16 0,04 0,11 0,07
throws3| 0,08 0,1 0,04 0,33
gut wrencH= 0,06 0,15 0,13 0,08 0,1
turn over®| 0,03 0,36
liftsmm 0,8 1,3 0,04 1,03 0,94 0,65 0,55 1,23
counter™| 0,05 0,16 0,04 0,07 0,05 0,07
outE| 0,06 0,05 0,21 0,04 0,04 0,04
Ell A.(‘nmpotnnr‘n Centre

Fig.. 23 Technical structure of the winner WC 2006
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The situation changed in 2009. The technical variety improved and the main techniques in Herning had been the
throws followed by the gut wrench and take downs (fig. 24).

Technical structure/Attack efficacy
WC2009 GR (winner)

WQ [Pts./min]
8
0,6
04 - Il
072 ﬂ _ I
, I dn. jL ol fw 0 Jll d
total 55 ky 60 ky 66 ky 74 kg 84 ky 96 kg 120 kg
take downsE=| 0,17 0,3 0,18 0,1 0,19 0 0,14 0,42
throwsd3| 0,27 0,5 0,36 0,21 0 0 0,21 0,72
gutwrenct= 0,23 0,55 0,1 0,11 0,3 0,1 0,07 0,42
turn over= 0 0 0 0 0 0 0 0
liftsmm | 0,13 0,15 0 0,11 0,1 0,6 0 0
counter 0,07 0,29 0,14 0,1
out®| 0,04 0,05 0,04 0,05 0,18
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Fig.. 24 Technical structure of the winner WC 2009

Technical structure/Attack efficacy
WC2010 GR (winner)

WQ [Pts./min]
8
0,6
04 f - N
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. Al W0 0N ool g Mol m
total 55 kg 60 kg 66 kg 74 kg 84 kg 96 kg 120 kg
take downsE | 0,24 0,05 0,32 0,17 0,08 0 0,2 0,27
throws=| 0,25 0,27 0 0 0,12 0,15 0 0,44
gutwrench®@| 0,31 0,41 0,32 0,38 0,23 0,23 0 0,27
turn overm®@ | 0,11 0,09 0,18 0 0 0 0 0,05
liftsmm 0 0 0 0 0 0 0 0
counter™3 0,1 0,14 0,04 0,12 0,1
outEm 0,1 0,05 0,09 0,12 0,1 0,16
Warning®| 0,06 0,08 0,04 0,05

El A.(‘nmpa'nnr‘n Centre

Fig.. 25 Technical structure of the winner WC 2010

Again in 2010 the strategy clearly changed (fig. 25). In Moscow we have had not only less technical points but the
dominating technique had been the gut wrench followed by throws and take downs. The “first place” of the gut wrench
calls for a closer examination. We have begun to accept imperfect execution of this technique. But it is well known
that the quality of wrestling depends direct on the quality of the technical execution of the holds! Nunez and
Reihanpour have 2010 as well as 2009 a special part in throw techniques. The lifts disappeared completely.
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FEMALE WRESTLING

If we have look at a parameter of the quality of wrestling - the average number of scored points per minute — it
becomes clear that 2010 the quality of females wrestling has an upward trend since 2010 (fig. 26).

World top performance 2001 - 2010

Winner in Freestyle Women, Men and Greco-Roman
World Championships and Olympic Games

5 WQ (Pts./min)

2 %K&i\ i

15 E / \‘ﬂ/\ Y}/
0.5 T
change rules
0
WC 2001 | WC 2002 | WC2003 | OG 2004 | WC 2005 | WC 2006 | WC 2007 | OG 2008 | WC 2009 | WC 2010
LF 1,5 1,2 1,5 1,4 1,7 1,9 1,6 1,7 1,4 1,7
GR 1,2 0,9 0,9 0,9 2,4 1,7 1,7 1,6 11 0,9
FS 1,1 1 1,2 1 1,2 1.4 13 1,1 1,1 1,2
=LF —GR ==FS

FILA-Competence Centre

Fig 26 World top performance 2001 — 2010 in three Olympic disciplines of wrestling

This positive trend in Female Wrestling will be underlined if we have a look at the quality of points (fig. 27). There is a
clear increase of the average points per bout (5.8 pts./bout 2009 and 6.4 pts./bout 2010). Very clear is also the
increase of 2-point actions and the decrease of the 1-point actions.

Quality of Points (winner)
WC 2009 and WC 2010 FS Women
Pts.
0% | [— —
80% || 28 38 —
60% | - |35 Pts.
=13 Pts.
B2 Pts.
40% || ] |1 Pt
105 04
20% | 1
0%
W C 2009 W C 2010
bouts: 33 Pts.: 191 Pts./bout: 5,8 bouts: 30 Pts.: 191 Pts./bout: 6,4
FILA-Competence Centre

Fig. 27 Quality of points Female World Championships 2009 and 2010
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COMBAT BEHAVIOUR OF THE FEMALE CHAMPIONS
We consider a different picture concerning the attack efficacy of the World Champions 2010 in Moscow (fig. 28).

Winner Freestyle Women
Attack efficacy WC 2010

Pts./min

2,5

2

15

=WQ WC 10

1

05

0
48 kg 51 kg 55 kg 59 kg 63 kg 67 kg 72 kg
[wQwc 10 2 0,79 2,94 2,05 17 1,87 0,88

FILA-Competence Centre

Fig. 28 Attack efficacy of the world champions 2010

Of course the World Champions are demonstrating the best quality of wrestling even though there are differences
among them. This is especially the fact with the attack efficacy. With realizing almost 3 points per minute we bow
down again before the queen of wrestling Saori Yoshida. She improved her excellent attack behavior still since
Herning (2.06) with almost 1 point per minute!! But also Hitomi Sakamoto (48kg), Battse Soronsonbold (59kg),
Martine Dugrenier (67kg) and Kaori Icho (63kg) had shown us an outstanding attack efficacy. Only Aleksandra
Kohut (51kg) and Stanka Zlateva Hristova (72kg) have been reserved as to their attack efficacy.

Looking at the best defense abilities of the World Champions 2010 we can also see a different picture (fig. 29).
Saori Yoshida allowed her opponents not only one point and she was not only the best attacker but also the best
defender of the competition. Very strong in her defense ability had been Stanka Zlateva Hristina followed by
Aleksandra Kohut, Martine Dugrenier and Kaori Icho. Hitomi Sakamoto and especially Battse Soronsonbold
could possibly improve their very good results with a better defense ability.

Winner Freestyle Women
Defence efficacy WC 2010

Pts./min
-0,2
-0,4
-0,6
-0,8
-1
48 kg 51kg | 55kg 59 kg 63 kg 67 kg 72 kg
[negwQwc| 0,37 0,16 0 0,89 0,26 0,2 0,06

FILA-Competence Centre

Fig. 29 Defense efficacy of the World Champions 2010 in Moscow
Summarizing the wrestling efficacy of the female World Champions wrestlers 2010 in Moscow (fig. 30) we consider
an outstanding performance of the Japanese wrestler Saori Yoshida (55kg) with a performance index of 2.94. It is like
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a fine wine getting better with age. The technical-tactical performances of the Japanese wrestlers Hitomi Sakamoto
and Kaori Icho, as well as the Canadian Martine Dugrenier, were brilliant in Moscow.

Winner Freestyle Women
Wrestling performance World Championships 2010

Pts./min
5
3
2,5
2 BwQ
L5 AL heg. WQ
J \ ==index
1
0,5
0 1B
48 kg 51 kg 55 kg 59 kg 63 kg 67 kg 72 kg
wQ 2 0,79 2,94 2,05 1,7 1,87 0,88
neg. WQ| 0,37 0,16 0 0,89 0,26 0,2 0,06
index 1,64 0,63 2,94 1,16 1,43 1,67 0,81

FILA-Competence Centre

Fig. 30 Wrestling efficacy of the World Champions 2010 in Moscow

It is for the coaches very important to analyze the technical-tactical structure of the winner. It is important for the
analysis of the technical capacity of their athletes to compare this with the top athletes of the weight class. It is also
very important for the planning of the technical training process as well as for the training concepts of the promising
young talents. We see in Moscow leg attacks, turn over and take downs as the dominating techniques (fig. 31). This
tendency is obvious in the weight categories 48kg, 51kg, 55kg and 63kg. Summarizing, we can speak about the
“Japanese School of Female Wrestling. We can find the three dominating techniques as a main strategy in the
technique profile of Saori Yoshida, Hitomi Sakamoto and Kaori Icho. The biggest technical variety are seen in Kaori
Icho, Battse Soronsonbold and Hitomi Sakamoto while Martine Dugrenier is concentrating on just two techniques in
her individual strategy.

Technical structure/Attack efficacy
WC 2010 FW (winner)
WQ [Pts./min]
4
1,2
1
0,8
0,6
04
o WY
0 [Lm 1 m
total 48 kg 51 kg 55 kg 59 kg 63 kg 67 kg 72 kg
leg attackem 0,56 0,85 0,22 1,31 0,48 0,55 0,33 0,25
take downsmEm 0,21 0,24 0,11 0,39 0,54 0,12
throwsE=l 0,09 0,45
gut wrenchmm 0,11 0,31 0,13 0,44
turn over™ 0,5 0,46 0,69 0,27 0,14 0,55 0,25 0,13
counter™ 0,14 0,23 0,06 0,05 0,12 0,05 0
outmEm 0,03 0,11 0,06
clinchmm 0,07 0,09 0,18 0,1
FILA-Competence Centre

Fig. 31 Technical structure and efficacy of the World Champions 2010
If we compare the technical structure of 2009 to 2010 we can see almost the same picture (fig. 32). However we have
a clear increase of the turn over techniques for instances like the ankle lace and a small increase of the counter and
the clinch. The decline of the leg attacks is minimal.
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Technical structure/Attack efficacy
WC 2010 and WC 2009 LF (winner)
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WC 1052 0,56 0,21 0,09 0,11 0,5 0,14 0,03 0,07
WC 093 0,6 0,2 0,08 0,12 0,3 0,08 0,04 0,03

FILA-Competence Centre

Fig. 32 Comparison of the technical structure in female wrestling 2009 and 2010

The technical-tactical behaviour of the female wrestling approach when compared to the freestyle men concern
defense. In general the female wrestlers became stronger in their defence abilities, they became stronger in their
physical abilities and they are avoiding complicating techniques. But still now there are some essential differences
between Female and Men Freestyle wrestling if we have a look at figure 33. Especially the dominance of the leg
attacks and turn over techniques in Female Wrestling. Furthermore the Female wrestlers are using more effective
throws and counter techniques like the Men freestylers and less “gutwrench” and “Push out techniques”.

Technical structure/Attack efficacy
WC 2010 LF (winner)and FS (winner)
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Fig. 33 Comparison of the technical structure in Female and Men Freestyle wrestling 2010
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