Huspkwuii piBenp (izuunoi migrorosinenocti mamu 20,0% naiBuatox mpotu 40,0% 1o
excriepuMenty, cepenniit — 30,0% mpotu 43,3%, nocratHiit — 36,7% npotu 16,7% 1 Bucokuit
13,3%, Tozi Ik [0 eKCIIepUMEHTY TakuX He 6yio (x* = 8,85; p < 0,05).
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BIIJIUB BUILIIUX I'PUBIB HA OPT'AHI3M CIIOPTCMEHIB

Iliocomoska 6ucoxkokganihikosanux CHOpMCMeHi6 6 pI3HUX 6UOAX CHOPMY JeHCUMms Yy NIOUJUHI
nepemuHy pizHoe0 pooy HAYK, 30Kpema. neoaeozika, NCUxorocis, anamomis, @izionoeis, peabinimayis, meou-
yuna, ximis i papmarxonoeia, mowo. Cyyacruli po3gUMOK Yux HAYK I HOBIMHI MeXHON02I] 8 3HAYHIL MIpi 3a0e3-
neuyomes NOKPAujeHHs pizHo2o pooy iHOUBIOYANbHUX NOKA3HUKIE CHOPMCMEHI8, a Omaice i CNOPMUBHUX pe3)iib-
mamie. CyuacHuti cnopm 8uwux 0OCS2HEeHb 8 3HAYHI MIpi € KOHMPOIbOBAHUT MINCHAPOOHUM AHMUOONIHEOBUM
acenmcmeom WADA, axa 30ilichioe Haznsi0 HAO BUKOPUCTHAHHAM 3A00POHEHUX Memoois i 3acobie saKi noxpa-
WyIoms CNOPMUBHI pe3yibmamu. 3HauHa KilbKicmb HAYKOBYI6 C8imy npayooms HAO CMEOPEeHHIM I UKOPUC-
MAHHAM HOBUX 34C00I8, MeMO0i8, MEXHONO02IU | MEMOOUK, SAKI NOKPAULY8AMUMYb CHOPMUBHT Pe3YTbMmamu i npu
YboMY He 3a80a8aAMUMymyb WKOOU OP2AHI3MY CHOPHICMEHA.

3acmocysanns euwjux epubie 3 Memoio NONINWEHHS CHOPMUBHUX NOKA3HUKIG € NePCHEeKMUBHUMI 800-
HOYAcC HedOoCMamHub0O 00CAI0NHCEHOIO NPOOAEMOTO.

3acmocysanus cyuacnozo obnaonanHs i 6iONOBIOHUX MEXHOA0RIN 0AloMb 3MO2Y OMPUMAMU Onepa-
MUGHY I MAKCUMATILHO 00 EKMUBHY iHGhopmayiro npo cmarn ncuxoizionoziunux, MopphopyHKyioHareHux i Oioxi-
MIYHUX napamempie cnopmcmena 00, Ricis [ ni0 4ac HABYAIbHO-MPEHY8AIbHO20 NPOYEC).
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Hamu, 3a oonomozoro ananizamopie “Bionpomins” i Nexus-10 Mark I o6cmedceno 15 cnopmcmenie
00 ma 6 3 HUX nicisi npullomMy euwux epubis. Buseneno xapaxmepui o3Haxu, AKi c8i04amv NPO NOCUNEHHS
aoanmayiiuHux 81Acmu8ocmeti OP2arizmy CHOPMCMEHI8 00 BeIUKUX 3d MPUBANICMIO Ul IHMEHCUBHICMIO Qi3UUHUX
Hasanmasicenb. Ompumani pe3yrbmamu Ka3yI0ms Ha NOCULEHHS KUCHEBO-MPAHCHOPMHUX 81ACMUBOCTEl KPOSI
mMa aKmueHicms OKUCTIOBANbHUX hepmenmis. [Ipu yvbomy eusasieni i HecamusHi eghekmu ix 8NIUBY HA OP2AHIZM
CNOPMCMEHA, WO BKA3YE HA HEOOXIOHICIMb NPOBEOeHHs NOOATbULUX PeMENbHO CHIAHOBAHUX OOCTIOHNCEHb 3 OAHOT
npobaemu.

Howyk HOBUX WNAXI8 B0OCKOHANEHHA CNOPMUBHUX NOKA3HUKIB, DIGHS PO3BUMKY (QI3UUHUX NCUXTUHUX
AKOCmel CHOPMCMEHA, NIOGUWYEHH CMPecOCMIUKOCME CNOPMCMEHI8, HA CbO2OOHI € NPIOPUMEmHUMU HA-
npsmkamu docriodcenvb. Mu esascaemo, ugo n0OiOHI OOCTIONCEHHSL € AKMYANbHUMU [ eKOHOMIYHO eqheKMUSHUMU.

Knrouosi cnosa: suwi epubu, cnopmemenu, a0anmayivuki 61acmueoCmi Opeanizmy.

Training of highly skilled sportsmen in different sports lies within the dimension of intersection of
various types of sciences, in particular: pedagogy, psychology, anatomy, physiology, rehabilitation, medicine,
chemistry and pharmacology, etc. Modern development of these sciences and up-to-date technologies in large
part provide the improvement of various kinds of sportsmen’s individual parameters, and hence athletic
performance. Contemporary sport of high achievements is greatly controlled by the international anti-doping
agency WADA, which oversees the use of prohibited methods and means that improve athletic performance.
Many scientists all over the world are working on creating and using of new means, methods, technologies and
techniques that will enhance athletic performance without harming sportsman’s organism.

Using higher fungi aiming to improve the athletic performance is a prospective and at the same time not
enough studied issue.

Using modern equipment and appropriate technologies gives us the opportunity to obtain prompt and
the most objective information on the state of psycho-physiological, morpho-functional and biochemical
parameters of a sportsman before, during and after the education-and-training process.

With the help of the analyzers Biopromin and Nexus-10 Mark Il we have examined 15 sportsmen before
and 6 of them after taking dikarya. There have been revealed the characteristic features affirming the
strengthening of the adaptive properties of the sportsmen’s organisms for long and intensive physical exertions.
The obtained results indicate amplification of the oxygen transport properties of blood and the activity of the
oxidative enzymes. At the same time there also have been revealed the negative effects of their influence on the
athletes’ organism that denote the necessity of conducting further thoroughly planned researches on this issue.

Search of new ways to improve the athletic performance, level of a sportsman’s physical and mental
qualities development, to enhance sportsmen’s stress resistance are the most significant directions of researches
for today. We consider that such studies are relevant and economically effective.

Keywords: dikarya, sportsmen, adaptive properties of the organism.

Introduction. Medicinal herbs and fungi have long since been used for improving
physical properties of human. Nevertheless clinical trials of their effectiveness concerning this
issue have only recently been conducted [1]. During trainings and performances sportsmen
experience excessive physical exertions affecting their health and being accompanied by the
development of different diseases [2]. That is why recently there have been conducted the
researches of not only ergogenic influence of dikarya, but also of the existence in their content
adaptogenic, immune-modulating and antioxidant substances [3—5]. By this time, admission
of higher fungi for the purpose of improving athletic performance has been studied insuffi-
ciently, but for the moment we have obtained promising results indicating the necessity and
expediency of further investigation of their properties to optimize the professional results in
higher qualification sportsmen.

The objective of the study was to reveal the influence of higher fungi on stress
tolerance of higher qualification sportsmen according to the blood indices (cellular elements,
hematocrit, prothrombin index, content of calcium and magnesium, pH, enzymes, lipopro-
teids, and CO 2 content) and regional blood flow.

Materials and Methods. The experiment involved 15 sportsmen (8 of them forming
control group and 6 forming experimental group) of high athletic qualification (Masters of
Sport, Merited Masters of Sport, Merited Masters of Sport, International Class, and
Candidates for Master of Sport). Sportsmen representing experimental group took higher
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fungi Cordycepssinensisi Ganodermalucidum during 45 days 1 per day. A single dose was 10
ml. Both control and experimental groups underwent examination on devices Biopromin
(Kyiv, Ukraine) and Nexus-10 Mark II (Holland).

Results and Discussion. As a result of taking higher fungi in sportsmen there was
observed the increase of hemoglobin content in erythrocytes (Mean Corpuscular He-
moglobin/MCH) and also the middle concentration of hemoglobin in erythrocytes (Mean
Corpuscular Hemoglobin Concentration/MCHC) indicating strengthening the blood oxygen-
transporting properties of blood.

MCYV index (Mean Corpuscular Volume) exceeded the norm that could reflect the
adaptation of erythrocytes to the increase of hemoglobin content in them. At the same time
there was revealed the decrease of the hematocrit content, which is extremely important for
strengthening hemodynamics, especially the regional one. The explanation for this pheno-
menon we can find in the fact that an increase in functional ability of erythrocytes leads to a
decrease of their number that is manifested in a reduced blood viscosity. At the same time the
reduction of blood viscosity was affected by low value thresholds of fibrinogen level,
registered in the experimental group.

In the sportsmen of both control and experimental groups there was found the
decrease of monocytes and lymphocytes quantity that could indicate a weakening of cellular
immunity. However, this is obviously due to the influence of exhausting physical exertions.

Concerning leukocytes, there was determined the plausible increase in the quantity of
band neutrophils, and the segmented neutrophils were within the normal ranges. These data
may also indicate some weakening of leukopoiesis influenced by considerable physical
exertions.

Prior to the use of higher fungi in sportsmen there was revealed a decrease in the
level of calcium and magnesium, which can be explained by the metabolic disorder of these
macro- and microelements under the influence of stressful physical exertions. Most of the
examined sportsmen were found to have a distinct decrease in the amount of the sulthydryl
groups in tissues.

The activity of alanine transaminase (ALT) was higher than normal. However, there
was observed a decrease in the activity of enzyme AS T/ALT (AST — aspartate transaminase)
and increase in the bilirubin content. In most of the examined sportsmen there was found a
reduction of dopamine-B-hydrolase concentration, to some extent suggesting the presence of
potential possibility for the development of asthenoneurotic and asthenodepressive conditions.

The level of lipoproteids of low density was reduced in 12 sportsmen under
investigation. Respectively, in 9 of them it was lower than normal, in 3 of them were
observed low value thresholds. These data show a compensatory reduction of potential
possibility for the development of stress-induced vascular lesions under the influence of
extreme athletic exertions and performances as a result of the lipid metabolism disorder.

In 50% of the sportsmen there was observed an increase in the composition of cell
water, reduced concentrations of acetylcholine and ceruloplasmin and an increase in the
activity of creatinine kinase enzyme. These indices can indicate the degree of sportsmen’s
training level and the character of their adaptation to intensive physical exertions.

Growth of the level of the complex factor regulating cell mitosis was typical of most
sportsmen. This clearly demonstrates the significant activation of protein metabolism in the
liver under the influence of considerable physical exertions.

The indices of the regional hemodynamics were the following: reduced level of skin
blood flow, amplified blood flow in skeletal muscles, myocardium and brain. At the same
time there was revealed the decrease in the level of resistance of pulmonary circulation. These
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data indicate the adaptively altered blood flow in the sportsmen’s organs and tissues,
providing the adaptation to considerable physical exertions of the aerobic character.

Regarding other physiological indices there should be mentioned the following:
indices of blood oxygenation, circulating blood volume and minute blood flow volume, lung
capacity, value of maximum oxygen consumption, and Tiffeneau index considerably
exceeded the physiological norm. At the same time the speed of glomerular blood filtration
was below the normal ranges. These data indicate a high level of adaptation of the organism
to sudden disturbances of acid-base balance and the development of hypoxia under the
stressful physical exertions.

The examinations conducted after the admission of higher fungi demonstrated the
normalization of leukocytes content, as well as the content of calcium and magnesium,
reduction of the lactic acid and CO2 content in arterial blood, increased renal and cerebral
blood flow, and the normalization of the central venous pressure.

At the same time there were observed the violations of some indices when taking
fungi. In particular, there increased the level of direct bilirubin and urea in the blood that was
not observed till the admission of fungi. There was also revealed the reduction of the activity
of creatinine kinase enzyme.

Conclusions

Thus, the components of higher fungi provide distinct normalizing diverse effect on
the functional indices, blood flow, content of molecules of different substances, functional
reserves and the character of metabolic processes, occurring in the sportsman’s organism. At
the same time these changes are not always optimal and probably cannot always be of a
compensatory character.
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YK 616.233-24
BBK 75.0 Cepzin Ilonens, léan Cmasuunuii
®IBUYHMUM PO3BUTOK I MPOINOPHIMHICTH TIJIOBYJIOBA
CTYJAEHTIB 17-22 POKIB

Mema pobomu — eueuumu aHmponoMempuyri NOKA3HUKU i NPOROPYIUHICMb Milo6y008U Cmyoenmis
17-22 poxis. Y cmydenmis-onaxie i disuam npogoousu aHmponomMempuyHi eUMIpio8aHHsa 3 GUIHAYEHHAM NO-
30080ICHIX | WUPOMHUX PO3MIPI6 mina, oOuucioganru 6i0HOCHi iHOekcu. IIponopyii mina modunu euxopuc-
MOBYIOMbCA 0151 BUSHAYUEHHSA QOPMU MINA, WO 8AICTUBO BPAXOEYEAMU NPU OYIHYI PIZUUHO20 POZGUMKY TOOUHU.
B pesynomami npogedenezo kopenayitinoeo ananizy 6CMAHOBIEHO, WO Y CMYOeHMIB-IOHAKI6 I CIy0enmig-0iguam
MIC NO3008ACHIMU MA NONEPEYHUMU POSMIPAMU MINA ICHYIOMb DI3HI 6UOU KOPETAYIUHUX 83AEMO38 S3Ki6, MO0l
AK cmamesi 8iOMIHHOCMI KOpenaAyiuHUX 36 A3Ki6 81000paxcaroms GUKIIOYHO HOPMY peaxyii opeanizmy y ¢gop-
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