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FmaBHbIN pepakTop
TyTenbsiH BukTtop
AnekcaHppoBud —
akagemuk PAMH,

OOKTOP MEAULMHCKUX HayK,
npodeccop, gupektop Grevy
«HUW nutaHuna» PAMH,
npepceparens NpouiLHON
KOMWCCUWN NO JUETONOrNn
OKcnepTHOro coeeta

B C(hpepe 3apaBoOOXpaHeHUs
MuHucTtepcTaa
34paBooXpaHeHns
Poccuiickon ®epepaunu,
rnaBHbI BHELUTATHbLIN
cneuumanucT-gueTonor

® HE 0 mams]

YBaxaemble Konneru!

Homep xypHana, KOTOpbIA Bbl AepXUTE B pyKax, — 3TO cneyunanbHbIi
OBYA3bIYHbIN BbINYCK, NOCBALEHHbIN XXII 3uMHUM OAMMANACKUM Urpam
«Coun—2014».

B Vkaze ot 7 maa 2013 r. lpeangeHT Poccuiickon depepaumn
B.B. lMyTuH noctaBuMn nepen OTEYECTBEHHbIM 34pPaBOOXPaHEHWEM BaX-
Henwyo 3agadvy opMUpoBaHNsA 300pOBOro obpasa XU3Hn — SPdeKkTmB-
HOrO pblyara Ansa ynyyleHus Xum3Hu HaceneHnms Poccuun. KnioyesbiMun
COCTaBMSAOLLNMM 300POBOro o6pasa X13HN ABNAITCA 300POBOE NUTaHNE
n pnsmyeckasa akTMBHOCTb. VIMEHHO B JaHHOM HOMeEpE XypHana Mbl Noc-
Tapanucb 06bEANHUTL 3TN TECHO B3aMMOCBA3aHHbIE acnekThbl, NPUypoYnB
cneumanbHbIN BbINYCK XypHana K OCHOBHOMY CMOPTMBHOMY Meponpus-
Tuto 2014 r. — 3aumHen Onumnunage «Co4n—2014».

Oco6eHHO BaXkHbl 3O0POBOE NMUTaHMe U huanyeckas akTMBHOCTb OIS
pacTyLlero nokofieHns — 6yayLiero Haumm — geteii. B Homepe xypHana
KOHCONMMAMPOBaHbI 3HAHUSA N3 Pa3fIMYHbIX 06nacTen HyTPULMONOrnmn, 6mo-
XUMUN, HYTPUFEHETUKM, HOBbIX TEXHOMOININ B CO3AaHUMN U NPUMEHEHUMU
cneumnannu3npoBaHHbIX NPOAYKTOB MUTaHMA ONS CNOPTCMEHOB BbICLUMX
KBanugpukaumm n 6yoyumx onmMmnumLeB.

XypHan cogepXuT pag COBPEMEHHbIX 0630pOB nuUTepaTypbl U Opu-
rMHanbHbIX CTaTen, MOCBSALLEHHbIX Npob6nemMamM CAOPTMBHOIO MUTaHUA
N NOArOTOBMEHHbIX W3BECTHbIMW OTEYECTBEHHLIMU U 3apyb6eXHbIMU
YYEHbIMW.

He BbI3bIBaET COMHEHMSA, YTO ONTMMabHOE NUTaHNE, XapaKTepuaytoLLe-
ecsl afleKBaTHbIM MOCTYM/IEHUEM B OPraHn3M MULLEBBLIX Y BUOSIOMMYECKN
aKTUBHbIX BELLECTB, UMEET KpamHe BaXKHOEe 3HayeHne A4S CNOPTCMEHOB.
B cBA3M ¢ 3TMM Hay4yHOe OB6OCHOBaHME MUTaAHUSA CMOPTCMEHOB, UCMbITbI-
BaloLLMX HebNaronpuaTHbIE BO3OENCTBUS Pa3/IMYHOrO reHesa, B Nepsyto
oyepenb IKCTpeMasnbHble (PU3NYECKME U HEPBHO-MCUXMYECKUE Harpys-
KW, SIBNSETCA YPEe3BblHAMHO aKTyasibHOW 3aJadvyell COBPEMEHHOW HayKu
O NUTaHUMW.

B HacToswee BpemMs AOnsg NoOBblLEHUS paboTOCMOCOOBHOCTU, hU3un-
YECKOW CWMbl, BbIHOC/IMBOCTU W YNYYLLIEHUA CMOPTMBHbLIX OOCTUMXEHUIA
Bce 6osibllee pacnpocTpaHeHne B NUTAHUU CMOPTCMEHOB npuobpeTaeT
NCMNONMb30BaHNe ANETUYECKMX A06aBOK M CMeumann3vpoBaHHbIX MNULLe-
BbIX MPOAYKTOB, COOEpXallUMX KOMMMEKCbl Makpo- U MUKPOHYTPUEH-
TOB, & TakXe OMONIOrMYECKN aKTUBHbIX MUHOPHbIX KOMMOHEHTOB MULLM.
OTO NPUBENO K LLUMPOKON KOHKYPEHL MM NMPOM3BOANTENEN NOAOOHBIX fo6a-
BOK. B pesynbrate KOnMyecTBO WUCMOMb3YEMbIX OANETUHECKMX [06aBOK,
cogepxawimx 3anpelleHHble CTUMYNATOPbl (PU3NYECKON aKTUBHOCTU,
MOXET 3Ha4MTenbHO Bo3pacTu. KpaliHe akTyanbHa pa3paboTka HOBbIX
BbICOKOYYBCTBUTESIbHBIX U CNeuMUYHbIX aHalIUTU4eCKUX MeToLoB AN
MOEHTUMUKaLNN TaKMX KOMMOHEHTOB He TOJSIbKO B COCTaBe camux npo-
OYKTOB, HO U B obpasuax KpoBM M MO4YM CMNOPTCMEHOB. [logpobHee o
JaHHOM npobriemMe Bbl MOXeTe y3HaTb, npoyuTaB 0630p npodeccopa
hakynbTeTa MeanLUUHbI U 3apaBooxpaHeHnsa YHmsepcuteta CtenneH6oLw
n3 tOAP lMutepa BaH pep bunnga «OueTtudeckmne gobasku, cogepxalime
3anpeLleHHble cybcTaHunm».

B nocnegHue rogbl B CNOPTUBHOW MeguLMHE BCe 60JblUee BHUMaHWe
yoenseTca apgantoreHaMm — MUWHOPHbIM COeOVHEHUAM pacTUTESIbHOrro
nponcxoxpaeHusa. OcHOBaHMEM AN 3TOr0 CNYy>XUT Bo3pacTaHue YCTOWn-
YMBOCTM OpraHu3amMa K 4pe3MepHbiM (PU3NYECKUM U SMOLMOHASbHbLIM
Harpy3kam. CoBpeMeHHble B3rnsgbl Ha 3Ty npobnemy cogepxarcs
B 0630pax B.B. BonoguHa n coaBT. «20-rMapoOKCU3IKAN30H — pacTUTesb-
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0T pegakumm

HbI afanToreH: aHabonMyeckoe [encTBre, BO3MOXHOE UCMONb30BaHWe B CNOPTUBHOM NUTaHum» n ®epHaHao
KanbBo n coaBT. «PactutenbHble 36ypHaMeHMHNogo6Hble MHAOMNbHbIE BewlecTBa (E.L.1.S.) Ans nosbiweHus
paboToCrnoco6HOCTM CNOPTCMEHOB».

B pasHbix cTpaHax noarotoBke cnopTcMeHoB K ONMMNNACKUM Urpam 1, B HaCTHOCTU, UX NUTAHUIO yaenseT-
Csl 60NbLLIOE BHMMAHME, N B TO Xe BPeMSA MeXAyHapoAHbIA OMbIT B AaHHOW 06nacth uMeeT 60bLUoe 3Have-
HWe Onsa fanbHenLWero pa3suTnsa Haykm o NnuTaHumM B CNOPTE BbICLUMX OOCTUXEHUN. Tak, B 063ope ®. [unansg
n P.A. XaHdepbaHa «CTtaHgapTbl NUTaHWA CMOPTCMEHOB B [epMaHum» OCBSALLEH LLUMPOKUIA KPyr Npobnem,
KacaroLMXcsi Kak pacyeta He06X0AMMOW MULLLEBOM LIEHHOCTU paumoHa, Tak 1 KpUTepmes KavecTsa NpoayKToB
nUTaHWsa ans CNopTCMEHOB, CNOCO60B NPUIroTOBEHUS 60, a TakXe creumanbHON HauMoHanbHOW LBETHOM
MapKUpOBKM MULLIEBbLIX MPOAYKTOB, Haubornee 1 HanmeHee peKOMEHAO0BaHHbIX K BKJIIOYEHWIO B PauMoH CropT-
CMEHOB.

Ocoboe BHUMaHWe cnegyeT yAensaTb OHbIM CMOPTCMEHaM, NMOCKOMbKY WX MUTaHWe JOMXHO OTBeYaTb npu-
HuMnNam 3[0POBOro NUTaHWS N 6bITb a6COMNIOTHO 6e3onacHbIM AJ1A pacTyLero opraHmama geten. [logpobHee
0 fAaHHOM nNpobnemMe Bbl MOXeTe y3HaTb, Npountas 063opbl M.M. KopocTtenesoin n coasT. «Oco6eHHOCTU opra-
HU3auMn NUTaHNs KHbLIX cnopTcMeHoB» 1 [1.6. HukuTioka 1 coasT. «AHaTtoMo-uanonornyeckme n metabonu-
YeCcKne 0COBEHHOCTM OpraHn3ma HHbIX CMOPTCMEHOB».

B XypHane Takxe npefcTtasfieH ps OpurnHanbHbIX cTaTen, NOCBALLEHHbIX 06eCcrneyeHHOCTU CNOPTCMEHOB
BUTAMMHaAMW, HEOBXOAMMOCTW permgparaumm opraHnama CnopTcMeHa nocne TPEHNUPOBKK, a TakXe HYTPUTUB-
HbIM crioco6amM KOppeKLUM OKUCTIUTENBHOro CTpecca, CONpoBOXAaOLLEro MUHTEHCUBHbLIE TPEHUPOBKU Y CMOPT-
CMEHOB CKOPOCTHO-CUJOBLIX BUAOB CriopTa 1 BUAOB cnopTta, TPebyoLmnX BbIHOCIIMBOCTU.

Ocoboe 3HayeHne B Hayke O CMOPTUBHOM MUTAHUN UMEIKOT UCCIIef0BaHNA FreHOMa YenoBeKa, B TOM Yucne
N3y4yeHne reHoB, acCoLMMPOBAHHbLIX C NPOSIBIIEHWEM U pa3BuTnemM Pu3nHecknx Kka4ecTs YenoBeka, n coBpe-
MEeHHble acnekTbl HyTpureHoMukn. OQHOMY M3 HanpaefieHui CNOPTUBHOM FEHETUMKN MOCBALLEHa OpUrMHanb-
Has pabota E.IO. CopokuHom n coaBT. «MgeHTndmrkauma reHeTmyeckmx noammMopgmamoB, acCoLNNPOBaHHbIX
C N36bLITOYHOM Maccown Tena, y CopTCMEHOB 3UMHUX BUOOB cropTa».

Taknm 06pasom, AaHHbIA HOMepP XypHarna COAEepPXUT KpamHe WHTEpPecHble WUCCnefoBaHus, oTpaxaroLime
COBpEMEHHbIe B3rNsfbl N0 akTyasbHbIM NpobésiemamM CrnopTUBHOMO NMUTAHUS.
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Hcnoavsosanue 6uonozuuecku akmugnoix dooasox k nuwe (bA/A) y cnopmeme-
HO8 011 NOBBIULEHIUS PUSULECKOU PAGOMOCNOCOOHOCMU NPUBELO K WUPOKOLL
KOHKYpenuuu npousgodumeineti nodoomol npodykyuu. B pesyromame xoau-
UeCMBO UCNOALIYEMBIX OUeMUUeCKUX 000ABOK, COOCPICAUUX 3ANPEULeHHbLE
CMUMYAAMOPBL PUULECKOU AKMUBHOCMU, MONCEM 3HAUUMEILHO 803PACMI,
UMO U ONUCAHO 8 OAHHOM 0630pe Tumepamypvl. B c6s3u ¢ smum noseasmcs
HoGelwue CLONCHBLE U 6Ce 00lee UYGCMEUNENbHbLE U CReYUDUUHDIE AHATUMU-
yeckue Memoouvl 018 UOCHMUDUKAUUU IMUX KOMINOHEHMOB He MOIbKO 8 COCMA-
ee BA/L, 1o u 6 o6pasyax xpoeu u mouu cnopmemenos. Hecmomps na cyuwecm-
8YIOWUEe CNUCKU 3aNPEUEHHBIX NPEenapamos u KOMNOHEHMO08, MHONCECMEO
MAKUX XUMUUECKUX coedunenuil (3(pedpun u ncesdoapedpur, cubympamui,
MEeMUNZeKCANAMUN, NPOZOPMOHBL, NENMUOHBLE 20PMONDL, KIACCUYCCKUE ANA-
bonuveckue cmepoudvl, Kienbymepon u 0p.) nPoU36o0UMCs 8 KOMMEPUECKUX
YeNAX HaA PapMayeemuueckux npeonpusimuix 60 MHOZUX CMPAHAX MUPA.
Komnanuu ucnonvsyiom azpeccusnvle mapkemunzosovie cmpamezui, Hepeoko
ama ungopmanus nocmynaem uepes cpeocmea Macco8ol UHPOPMAyUL,
nanpumep uepes Unmepnem. MoiHo 0xcudamo yeesunerHus Yucia Cneyuaii-
SUPOBAHHBLY NUUEEHLX NPOOYKMOE 0L NUMAHUSL CROPTCMEHO08, COOCPIHCAUGUX
«Qusatmnepckues cmepoudvl u opyzue 6oiee <Hosvie> MoLeKyavl. Memoodw
xpomamoepauu U Macc-CneKmpoMempuu 6 3HAUUMEILHOU CMenen no3-
B0LSIOM UOCHMUPUUUPOBATD MOJLEKYIAPHbIE (PPAZMEHMbL U COCMABHbLE
AneMeHMbL 3anpeujennvLy npenapamos. Ymobvl npedomepamums ciyuatinoe
nocmynienie 0ONUHZOBLY COeOUHEHU, He0OX00UMa NOAHAS UHDOPMAUUSL
o cocmase BA/ u cneyuaru3uposanivix npooyKkmos, Komopast 00IHCHA Goimb
npedocmagniena cnopmemMenam, mpeHepam u CNROPMUBHHIM 8PAUAM HA 8CEX
YPOBHSX MPEHUPOBOUN020 Npoyecca iU copesroganui. Pucku ciyuaiinozo
npuema donunza npu ynompedienuu BAJ] mozym 6oimv MUHUMUIUPOBATLL
nPU NOMOUWU CNUCKA 6E30NACHDLX NPOOYKMOE. IMuU CNUCKU ecmyb 6 6asax dan-
HbLX pasuvlx cmpaw, 6 wacmuocmu ¢ Hudepaandax u ¢ Iepmanuu.

Knatoueswvte cnosa: duemuueckue 006asku, 3anpeyeHnvie 6eu,ecmed, Cnopmc-
Mevl, UOeHMUDUKAUUS 3ANDEUEHHBLY 6CULCCTNE
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Dietary supplement use among athletes to enhance performance is proliferat-
ing as more individuals strive for obtaining that chemical competitive edge. As
a result the concomitant use of dietary supplements containing performance-
enhancing substances of those falling in the categories outlined in the current
review, can also be expected to rise. This despite ever-increasing sophisticated
analytical methodology techniques being used to assay dietary supplement and
urine samples in doping laboratories. The reasons for this include that a variety
of these chemical entities, many of them on the prohibited drug list of the WADA,
are being produced on commercial scales in factories around the world (ephed-
rine and pseudoephedrine, sibutramine, methylhexaneamine, prohormones, ‘clas-
sic’ anabolic steroids, clenbuterol, peptide hormones etc.), aggressive marketing
strategies are being employed by companies and these supplements can be eas-
ily ordered via e.g. the internet. It can also be anticipated that there will be an
increase in the number of supplements containing ‘designer’ steroids and other
‘newer’ molecules. Chromatographic techniques combined with mass spectrometry
leading to identification of molecular fragments and product ions will assist in
determining these substances. To prevent accidental doping, information regard-
ing dietary supplements must be provided to athletes, coaches and sports doctors
at all levels of competition. The risks of accidental doping via dietary supplement
ingestion can be minimized by using ‘safe’ products listed on databases, e.g. such
as those available in the Netherlands and Germany.

Key words: dietary supplements, prohibited substances, sportsmen, prohibited

substances identification

hile it is well recognised that a balanced diet is

the foundation for developing optimal training and
performance, competitive sport and strenuous physical
activity make demands on the human body beyond its
normal physiological range [37]. Some athletes may
therefore benefit from additional supplements to help
maintain homeostasis with adequate nutrients and
energy in specific circumstances, especially where
food intake or choice is restricted. For this reason
dietary supplements have been used by athletes for
many years to boost, even by small margins, their
strength and performance [4, 10, 17]. Pressure to per-
form and the potential rewards coupled with success is
a powerful driving force for many top athletes to con-
tinue striving for that chemical competitive edge and
using these dietary supplements as part of their regular
training or competition routine, even if the rationale for
using these products is not always underpinned by
solid evidence-based research [37]. Supplements com-
monly used include vitamins, minerals, protein, cre-
atine and various ergogenic compounds. While some
supplements indeed enhance athletic performance,
many have no proven benefits, are of uncertain con-
tent and purity and may have serious adverse effects,
including death.

The practice of using dietary supplements amongst
the population at large and athletes at all levels of
competition has led to a huge continuously growing,
multi-billion dollar industry with a world wide mar-
ket estimated at more than $142 billion for 2011 and
expected to rise to $205 billion by 2017 [33]. Coupled
with aggressive marketing techniques in which bold as

well as unsubstantiated claims are frequently made,
this explosive growth was further fuelled in many coun-
tries world wide which have acts similar to the Dietary
Supplement Health and Education Act (DSHEA) which
was passed by the US Congress in 1994. In essence
all these acts allow substances that are marketed as
dietary supplements to be regulated as foods rather
than as pharmaceuticals. A dietary supplement is a
product taken orally that contains a ‘dietary ingredi-
ent’ intended to supplement the diet. The ‘dietary
ingredients’ in these products may include: vitamins,
minerals, herbs or other botanicals, amino acids, and
substances such as enzymes, organ tissues, glandu-
lars, and metabolites [9]. Dietary supplements can also
be extracts or concentrates, and may be found in many
forms such as tablets, capsules, softgels, gelcaps,
liquids, or powders. They can also be in other forms,
such as a bar, but if they are, information on their label
must not represent the product as a conventional food
or a sole item of a meal or diet [9]. Whatever their form
may be, DSHEA places dietary supplements in a spe-
cial category under the general umbrella of ‘foods’, not
drugs, and requires that every supplement be labelled
a dietary supplement [9]. Other than for pharmaceuti-
cals, in which regulatory authorities scrutinise data on
safety and efficacy before giving marketing approval,
supplement manufacturers do not have to prove effi-
cacy for their products, providing that they do not claim
that their preparations can be used to diagnose, cure,
mitigate, treat or prevent diseases. Furthermore, manu-
facturers of dietary supplements do not have to dem-
onstrate their safety and the burden rests on regulatory
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authorities to show that a particular product is harmful
before steps can be taken to ensure its removal from
the market.

These dietary supplement regulations have facili-
tated their bringing onto the market not only to the
population at large and non-competing amateurs, but
especially to professional athletes in whom their use,
often in megadoses, is widespread [28, 30]. Estimated
use in the latter group of individuals varies between
44% and 100%; however, this very much depends not
only on the type of sport in which they participate, but
also on the level of competition as well as the age and
gender of athletes [8, 23, 28, 29]. Large quantities
of nutrients, commonly found in normal human diets,
are consumed without there being much knowledge
of possible health risks and the maximum daily safe
doses involved. Over the past decade a new hazard
related to dietary supplement use has been identi-
fied in that some products, marketed under the aegis
of the regulatory requirements for foods, have been
shown to contain unapproved pharmaceutically active
ingredients. These dietary regulations have allowed
manufacturers to bypass the necessity of providing
safety and efficacy data for their products. It is of great
concern that a wide variety of dietary supplements
contain ingredients not adequately chemically identi-
fied on their package labels. These ingredients which
are sometimes listed as ‘natural’, ‘herbal’ or otherwise,
may constitute prohibited substances. They may have
inadvertently entered the product, possibly due to acci-
dental cross-contamination in manufacturing plants, or
may have been intentionally added to the supplement,
posing a potential health hazard to all consumers [10, 11].
While concentrations of these non-approved sub-
stances may be too small to achieve any health or per-
formance-enhancing effects they may be large enough
for athletes to fail a doping test and scandals appear to
be more frequent [10]. In recent years there has been
an increase in the numbers of dietary supplements,
containing unapproved pharmaceutical ingredients,
recalled by the FDA [15]. With as many as 150 million
citizens in the US consuming dietary supplements in
some form or another, the challenges that are posed by
this growing and unregulated industry are enormous.

Ephedrine and Pseudoephedrine

Although stimulants can easily be detected in labora-
tories, they are still popular among athletes. Because
the list of legal and illegal stimulants is extensive, only
a selection will be discussed here.

Studies have shown that certain dietary supplements
contained prohibited substances such as ephedrine
and its analogues (pseudoephedrine, methylephedrine
etc), caffeine, 3,4-methylenedioxy-N-methylamphet-
amine (MDMA) (‘ecstasy’) and other amphetamine-
related compounds, which may or may not be declared

on the package labels [11]. Ephedrine and its conge-
ners are used as nasal decongestants and as pressor
agents for hypotension. While caffeine is no longer
considered a prohibited substance by the World Anti-
Doping Agency (WADA) since 2004, the use of ephed-
rine and its analogues as well as MDMA is banned
during competition by this organisation [36]. On certain
food supplement labels natural sources of ephed-
rine, e.g. Ephedra sinica, a species of ephedra (ma
huang), which contains the alkaloids ephedrine and
pseudoephedrine, are mentioned instead of the chemi-
cal entities of ephedrine and its analogues. Similarly
synephrine is obtained from Citrus aurantium and both
plant products have been found in dietary supplements
which were labelled as ‘ephedrine free’. Apart from the
doping infringement aspects of supplements contain-
ing prohibited stimulants there are potential health risks
involved which should not be neglected. Ephedrine has
structural similarities with amphetamine and therefore
has similar modes of action as well as a comparable
side-effect profile. Both ephedrine and pseudoephed-
rine are stimulants, but they affect physical achieve-
ment differently. Ephedrine adversely affected running
time over 10 km, but anaerobic performance of athletes
was increased [2, 3]. Supporting evidence found in a
meta-analysis of 8 studies was, however, insufficient to
demonstrate clear benefits in performance with ephed-
rine [27]. Similarly, improvements in fatigue and cycling
performance with pseudoephedrine ingestion could
not be found, but in a limited study an improvement
in running times over 1.5 km following the use of this
pharmaceutical agent was shown [6, 13, 16].

Adverse effects of ephedrine may be serious. A 2-3-
fold risk of anxiety, increased irritability and agitation
(psychiatric symptoms), insomnia, tremors (autonomic
system symptoms) and heart palpitations (cardiac
symptoms) were found on analysis of 71 case reports
and 50 clinical trials [27]. In the foregoing analysis of
cases of death, myocardial infarction, cerebrovascular
accident, seizure and psychosis were found in some
reports. Regarding pseudoephedrine anxiety, gastroin-
testinal disturbances and tremors have been reported
[24]. Both ephedrine and pseudoephedrine have been
declared prohibited substances by the WADA [36].

Sibutramine

Dietary supplements adulterated with sibutramine,
an anti-obesity agent, that do not mention the pres-
ence of this compound on the package label have also
appeared on the market. Sibutramine has been found
in products advertised as ‘pure herbal’ slimming cap-
sules and ‘natural’ tea [18, 20, 34]. Urinary metabolites
of sibutramine were found in detectable quantities,
50 h after administration of a single ‘dose’ of tea to
a volunteer [20]. This synthetic anorectic drug, which
only has market approval as a prescription anti-obesity
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agent, has been on the WADA prohibited list since
2006. Furthermore, market withdrawal of sibutramine
was recommended by the European Medicines Agency
at the beginning of 2010. This agent produces severe
adverse effects, blood pressure elevation and cardiac
effects (tachycardia), and patients using sibutramine
are required to be monitored by a physician experi-
enced in the treatment of obesity and familiar with this
agent, on a regular basis.

Methylhexaneamine

Methylhexaneamine, a stimulant which was originally
intended to be marketed as a nasal decongestant, has
been detected as an ingredient of dietary supple-
ments and was declared a prohibited compound by
the WADA in 2009 [32]. The serious adverse effects
of this stimulant have recently been highlighted by a
case report on the death of two US soldiers who were
taking commercially available dietary supplements
which contained methylhexaneamine. Both soldiers
collapsed during physical exertion from cardiac arrest
and ultimately died [7]. The issues surrounding this
stimulant have been complicated by the fact that meth-
ylhexaneamine is found on package labels under a
very wide variety of chemical and non-chemical names,
e.g. 1,3-dimethylamylamine, 1,3-dimethylpentylamine,
2-amino-4-methylhexane, 2-hexanamine, 4-methyl-2-
hexanamine, 4-methyl-2-hexylamine, 4-methylhexan-
2-amine, dimethylamylamine (DMAA), methylhexanea-
mine (MHA), dimethylpentylamine (DMP), floradrene,
forthan, forthane, fouramin, geranamine, geranium
extract, geranium flower extract, geranium oil, gera-
nium stems and leaves, metexaminum, methexaminum,
etc. Only the names methylhexaneamine and dimethyl-
pentylamine appear on the WADA 2011 list of prohib-
ited agents creating even further confusion amongst
consumers and complicating identification. While gera-
nium root extract or geranium oil are mentioned as
natural sources of methylhexaneamine, the presence
of this compound in these plant products could not be
demonstrated on analysis, strengthening the suspicion
that it was added during or after the manufacturing
process [21].

Prohormones

It was shown in a previous study that approximately
15% of dietary supplements consisting of mainly vita-
mins, minerals, proteins and creatine contained undis-
closed anabolic androgenic steroids [12]. These ste-
roids were mainly prohormones, referring to androgenic
precursors which are enzymatically activated in vivo to
the ‘real anabolic steroid’ testosterone and its deriva-
tives. In the aforementioned study it was assumed that
these prohormones were probably the result of con-

tamination before or during manufacturing processes.
Nevertheless these prohormone-contaminated supple-
ments in the quantities detected could have resulted in
infringements of doping regulations. Prohormones are
viewed by many consumers as ‘natural’ compounds to
promote strength and muscle mass, change body com-
position and improve general feelings of wellness with
less adverse effects than testosterone itself or other
synthetic androgenic steroids [19]. Also prohormones
are perceived and commercially promoted as ‘legal
alternatives’ to testosterone with comparable anabolic
effects. However prohormones are listed as prohibited
substances on the WADA list and are illegal to sell or
import in many countries.

Cholesterol is metabolised by multiple enzyme sys-
tems into testosterone via a number of androgenic
intermediates (prohormones), including dihydroepi-
androsterone (DHEA) (Fig. 1). The biosynthetic pathway
via DHEA leads to the production of androstenedione
(DIONE) and androstenediol (DIOL). These intermedi-
ates can also be converted to the estrogens, which may
cause gynecomastia and hepatic dysfunction. To coun-
teract these adverse effects some athletes use prohor-
mones out of the competition season in cycles lasting
4—12 weeks, either alone or in a ‘stacking manner’, i.e.
taking multiple compounds with different estrogenic
potential simultaneously. Alternatively, users may fol-
low a ‘pyramid’ mode taking the highest doses in mid-
cycle. Additionally, selective estrogen receptor modula-
tors or aromatase inhibitors (Fig. 1) may be taken to
attenuate estrogenic effects and androgenic herbal
products taken to diminish the ‘low’ period between
cycles [14, 19]. However, two well-conducted clinical
studies have not shown DHEA, DIONE or DIOL to pro-
duce any advantageous anabolic or ergogenic effects
at all, but have confirmed the risk of adverse effects. In
particular, in one of the studies LDL-Cholesterol/HDL-
Cholesterol ratios were increased by 11%, significantly
elevating the risk for cardiovascular disease and also
luteinising hormone levels were reduced, which may
decrease testicular and adrenal testosterone produc-
tion [19]. Other prohormones, e.g. those of the much
used/abused anabolic steroid 19-nortestosterone (nan-
drolone) have also appeared on the market [11]. One
of these prohormones, norandrostendione, admin-
istered as a single-dose, has been shown to lead to
detectable urinary quantities of the main metabolite
(19-norandrosterone) of the parent steroid nandrolone for
a period longer than ten days [11].

‘Classic’ anabolic steroids

Steroid structures have perhydrocyclopentano-
phenanthrene nuclei comprising four rings (A, B, C
& D) as represented by the structure of testosterone
(Fig. 2). Loci where modifications occur as well as
examples of typical reactions, resulting in structural
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Pregnenolone —> Progesterone
17-a-hydroxypregnenolone —>» 7-a-hydroxyprogesterone Estriol
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Fig. 1. Outline of major pathways in biosynthesis of steroid hormones
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Fig. 2. Some structural modifications of the steroids nucleus using the testosterone molecule as an example

modifications to the steroid nucleus, are also shown.
Furthermore, steroids can be classified into six groups
according to the number of carbon atoms, i.e. Cy;
gonanes, Cqg estranes (e.g. estradiol and estrone),
Ci9 androstanes (e.g. testosterone and androstene-
dione), C,; pregnanes (e.g. progesterone and corti-
sol), C,4 cholanes (e.g. cholic acid and desoxycholic
acid) and C,; cholestanes (e.g. cholesterol). With the
exception of the cholanes, steroids are precursors
or natural hormones that, depending on their in vivo
functions, can be divided into estrogens, androgens,
glucocorticoids and mineralocorticoids. The steroid
category of compounds includes the ‘classic’ anabolic
steroids, e.g. metandienone, stanozol, boldenone,

oxandrolone, dehydrochloromethyl-testosterone etc.,
which were found in high amounts (>1 mg/g) in certain
dietary supplements and vitamin preparations freely
available on the market. These steroid ingredients
were either listed on package labels under some
other chemical/nonapproved name or not disclosed
at all. Concentrations of these steroids in the supple-
ments were of such orders that even within the limits
of recommended supplement intake, supratherapeutic
doses of these substances would be ingested. Many
athletes and other individuals in the population at
large, including women, adolescents and children,
regularly consume dietary supplements in quantities
beyond the safe daily recommended doses and there-
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fore adverse effects in these groups of users could
be severe. In men acne, testicular atrophy, prostate
enlargement, decreased spermatogenesis, infertil-
ity, impotence and changes in libido may occur [1].
Furthermore, gynecomastia, which may require surgi-
cal intervention, can also occur and some male users
of steroids concurrently use tamoxifen or other agents
to prevent or treat this condition. In women using
steroids, acne, potentially irreversible masculinisa-
tion, clitoris enlargement, menstrual irregularities and
changes in libido may result. In both sexes psychiat-
ric effects, e.g. aggression (‘roid’ rage), psychoses,
manic episodes, panic disorders, depression etc have
been documented. Long-term steroid use has also
been associated with dependency and a withdraw-
al syndrome associated with suicidal thoughts, an
increased incidence of tumours and premature mor-
tality [1]. Of particular concern are the effects of ste-
roids on cholesterol and lipid metabolism, hypercalce-
mia, electrolyte and fluid disturbances, hypertension,
thrombotic events, e.g. emboli, myocardial infarction,
cerebrovascular accidents, the latter two conditions
possibly resulting from an increase in platelet aggre-
gation and erythrogenesis. In adolescents and chil-
dren virilisation and premature closure of the epiphy-
seal plates, which may result in stunted growth, have
been described. Most of the ‘classic’ anabolic steroids
are methylated in the 17-position of the D-ring of the
perhydrocyclopentanophenanthrene nucleus (Fig. 2),
a molecular feature which is associated with high
hepatoxicity and carcinogenicity [11].

While the commercial sources of these steroids on
the world market are not always known, it appears as
if many of them are sourced from Chinese bulk manu-
facturers and are intentionally incorporated into dietary
supplements by unscrupulous companies [11].

‘Designer’ steroids

These steroid molecules were synthesized some five
decades ago and evaluated in pre-clinical studies for
their anabolic and androgenic effects [10]. They are
not listed as components of any currently available
pharmaceuticals for clinical use, are not on WADA’s
list of prohibited substances and are manufactured
exclusively for the dietary supplement ‘black’ market.
Examples of such agents, to name but a few, are pros-
tanozol, methasterone, andostatrienedione, etc., but to
date more than forty such ‘designer’ steroid molecules
have been detected in laboratories [10]. Little is known
regarding their pharmacological actions and safety
profiles in humans. They are either listed under some
other chemical/nonapproved name or not disclosed at
all on dietary supplement labels. Should metabolites
of these ‘designer’ steroids be detected in an ath-
lete’s urine, doping infringement charges will probably
ensue.

Clenbuterol

Many athletes who claim that they suffer from asthma
or exercise-induced asthma use metered-dose inhaled
Bo-agonists for alleviating their symptoms of broncho-
constriction. While the inhalational B,-agonists such
as terbutaline, albuterol and salmeterol are permitted
for use by athletes by WADA, oral and injectable forms
of these pharmaceuticals are not. However, some of
these pP,-agonists, e.g. clenbuterol, are considered
anabolic substances by some sports-governing agen-
cies. Hitherto two cases have been described in which
dietary supplements contained therapeutic and supra-
therapeutic doses of 30 pg/tablet and 2 mg/capsule of
clenbuterol, respectively [25]. In the supratherapeutic
preparation, containing 100 times the therapeutic dose
of clenbuterol, the presence of this p,-agonist was not
disclosed on the package label.

Peptide hormones

Over-the-counter dietary supplements are frequently
promoted by manufacturers as being able to increase
human growth hormone levels in the body. However, a
review has shown that while human growth hormone
does increase lean body mass, it has no beneficial effect
on strength or exercise capacity in trained athletes [22].
However, the hormones’ use was associated with higher
rates of soft tissue edema, arthralgias and carpal tunnel
syndrome. Furthermore, dietary supplements, adver-
tised as having anabolic, fat-reducing and anticatabolic
properties and containing the prohibited growth hor-
mone-releasing peptide-2 (GHRP-2), were detected a
few years ago. The presence of such substances may
lead to inadvertent doping infringements. While GHPR-2
itself is not specifically barred by the WADA for use by
athletes, it is a releasing factor which belongs to a pro-
hibited substance group on their list [10].

Other ‘newer’ molecules

A selective androgen receptor modulator (SARM)
and agonists of the peroxisome proliferator-activated
receptor delta (PPAR-3), which will produce anabolic
effects and enhance endurance, respectively, have
been found on the ‘black’ market [10].

It has also come to the attention of WADA that anoth-
er substance for increasing endurance, GW501516,
has been available for some time on the ‘black’ mar-
ket, through the internet and elsewhere. Anti-doping
authorities have already seen its use by athletes, as
there have been a number of positive cases. This
developmental drug has not been approved for clinical
use anywhere in the world and has been withdrawn
from further investigation by pharmaceutical compa-
nies due to its serious toxicity profile [35].
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Identification and determination of prohibited
substances

While a wide variety of analytical techniques have
been used in the past to detect prohibited drugs in
biological fluids, rapid improvements in mass spec-
trometry have allowed accredited laboratories to
develop specific and comprehensive screening meth-
ods which are able to detect amounts of drugs and/or
their metabolites in quantities as low as 1 pg/l in urine
[14]. Over many years gas chromatography (GC) has
proven itself in laboratories to be a useful technique
for separating and identifying individual components
in mixtures of chemical compounds on various chro-
matographic columns in terms of their retention char-
acteristics (relative to an internal standard compound),
as well as for quantifying them. A variety of detectors
e.g. flame ionization detectors (FID), thermal conduc-
tivity detectors (TCD) and electron capture detectors
(ECD) have been used for this purpose. However, for
the successful application of this technique it is a pre-
requisite that for compounds to be separated using
this technique, they are volatile, usually after the nec-
essary derivatisation steps. Samples may also have
to be hydrolyzed to release steroid metabolites from
their glucuronic acid conjugates usually by means of
the enzyme B-glucoronidase, which may result in the
generation of related steroidal compounds or incom-
plete deconjugation. For the purpose of volatilisation,
the mixtures to be analysed are often trimethylsi-
lylated (TMS) prior to injection onto GC columns. The
more volatile TMS ethers of the individual compo-
nents are then distributed between gaseous and solid
phases, separated and detected. By feeding gaseous
effluents from a GC into a mass spectrometer (MS)
further improvement in identification and quantitation
of compounds in mixtures can be expected. However,
this technique of GC/MS is not so eminently suitable
for routine clinical analysis, but has better applica-
tions as a screening tool of prohibited compounds in
dietary supplements or urinary metabolites because
of the high labour intensiveness, high cost and rela-
tively poor sensitivity. The latter is of relevance when
samples are analysed for compounds which have low
thermal stabilities, e.g steroids such a trenbolone and
gestrinone [14].

In recent years, another chromatographic tool, i.e.
liquid chromatography (LC) coupled to ultraviolet
(UV) or diode-array detectors (DAD), has become
increasingly important in drug-assaying laboratories.
However, similar to GC this method is not sensitive
enough to detect trace levels of compounds and is
not well suited for the identification of new substanc-
es with unknown chemical and physical properties.
Coupled with MS it provides specificity, precision
and high sensitivity, allowing the detection of very
low quantities of polar and non-polar compounds, a
requirement being that the methodology be exten-

sively validated. LC/MS has high throughput capabili-
ties, requires small sample volumes, minimal sample
preparation and thermal stability is usually not a factor.
Furthermore, if required, a number of components
can be identified and quantified in a single analysis
within the dynamic calibration range of the instru-
mentation which can span four orders of magnitude.
Furthermore, because of the absence of hydrolysis or
derivatisation steps, LC/MS can be used to measure
concentration ratios for steroids between conjugated
and free forms, thereby lowering the risk of false posi-
tive or misleading outcomes.

The use of ultra-high performance LC (UHPLC) has
further improved chromatographic resolution, thereby
lowering the possibility of missing possibly important
co-eluting analytes and critical pairs of isomers may
be separated and detected. Coupled with high acqui-
sition rate mass analysers such as triple quadrupole
mass spectrometers in tandem LC/MS(/MS), excep-
tionally powerful techniques have evolved in e.g. the
detection of steroids with marginal GC properties [5,
26, 31]. Methodologies such as these have enabled
the identification of characteristic product ions of
common steroid structures and nuclei [5]. These
powerful analytical tools provide means of detecting
a wide variety of unknown steroids based on common
chemical structural properties, new metabolites, as
well as new ‘designer’ steroids (likely to be added to
dietary supplements) made to circumvent anti-doping
controls.

Conclusion

Dietary supplement use among athletes to enhance
performance is proliferating as more individuals strive
for obtaining that chemical competitive edge. As a
result the concomitant use of dietary supplements
containing performance-enhancing substances of
those falling in the categories outlined in the current
review, can also be expected to rise. This despite
ever-increasing sophisticated analytical methodol-
ogy techniques being used to assay dietary supple-
ment and urine samples in doping laboratories. The
reasons for this include that a variety of these chemi-
cal entities, many of them on the prohibited drug list
of the WADA, are being produced on commercial
scales in factories around the world, aggressive mar-
keting strategies are being employed by companies
and these supplements can be easily ordered via
e.g. the internet. It can also be anticipated that there
will be an increase in the number of supplements
containing ‘designer’ steroids and other ‘newer’
molecules. Chromatographic techniques combined
with mass spectrometry leading to identification of
molecular fragments and product ions will assist in
determining these substances. To prevent accidental
doping, information regarding dietary supplements
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must be provided to athletes, coaches and sports
doctors at all levels of competition. The risks of
accidental doping via dietary supplement ingestion
can be minimized by using ‘safe’ products listed
on databases, e.g. such as those available in the
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Standards of nutrition 1 MHCTUTYT OKpyXatollei cpeabl 1 300poBbs, Pynbaa, GPT
for athletes in Germany 2 OI'BY «HWUW nutaHus» PAMH, Mocksa
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F. Dielt, R.A. Khanferyan2 . . . . .
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Hemeyxas onumnuiickas cnopmuenas auza — Deutscher Olympische Sportbund
(DOSB) —nedasno ocrosana koucyrvmamuehwiii Cosemno anaiusy numanus
aaummvlx cnopmemenos — Arbeitsgruppe (AG) Ernahrungsberatung Olympias-

@ tutzpunkten. C 1997 2. ¢ Tepmanuu cywecmeyem <«Cnopmusenviii Kodexc
U Kpumepuu Kawecmea npooyKmos numanus ITUMHLLY CHOPMCMEH08>, 0CO-
6enno (Performance codex and quality criteria for the food supply in facilities
of German elite sports). Illompebnocms CROpmMCMen08 6 dHepzul PACCUU-
mol8aemcs na 0CHOBe OUeHKU 0OMena NoKos u 0cnoenozo obmena (RMR-
u BMR-undexcor) ¢ nomowpro DLW-memoda (ucnoavsosanue 06aicovi
meuenoi 600wt ¢ H- and O-uzomonamu), a maxce cKopocmu mMemaboius-
Ma NUWU 8 MPEHUPOBOUHBLIL U COPEBHOBAMENbHVLL Nepuodvl. B Tepmanuu
CYwecmseyem HAyUOHAIGHbLL Peecmp HYMPUUeEmMuKos, PA3PeueHHvly 01
npumenenuss 6 cnopme. Kpumepuu xauwecmea npodyxmos numanus 0ns
CROPMCEMEN08, CROCOOLL NPUOMOBIEHUS 61100 U NOCMABKU NPOO0BOILCMEUS
onpedenenvl Ha 0CHOBE NPUHUUNA 300P0B020 NUMAHUS U 3ABUCIM OM PU3U0L020-
NCUXOCOUUATLHO20 cmamyca amaemos. Ciedyem 0zpanuvusams npumMeHenue
Ouonozuuecku akmusnvlx 000a8ox k nuuje u 61100 6oicmpozo NPUZOMOBLEHUL,
0cobenio y monodvix cnopmemenos. Hemeyxuii Koncynvmamuenoiii cosem ons
yoobecmea ucnonv3osanus paspaboman 0 CREUUAIUSUPOSAHHBIX NPOOYK-
M08 CnopmueH020 NUMAHUS CNeYUAIbHbLE MAPKUPOBKU PA3IUUHOZ0 UBEMma:
<nauboiee pexomenoyemvie nPOOYKmMovl> — 3€1eH020 Uemd, <00CMAMOUHO
npuemaemvle NPOOYKMuvly — HCEAMO20 YGEMA U <HAUMEHEe PeKOMeHIYeMble
npooyKmuvly — KPAcHo20 ueema.

Kantoueswte cnosa: snumnvie cnopmcemenni, revebnoe numanue, duemuuec-
Kue dobasxu, ysemnas mapxuposxu, Hemeuxas onum-
NUUCKas CNOPMUBHAs Auza

The Deutscher Olympische Sportbund (DOSB) founded recently an advi-
sory board for German elite athlete nutrition, the Arbeitsgruppe (AG)
Ernahrungsberatung an den Olympiastutzpunkten’. The ‘Performance codex and
quality criteria for the food supply in facilities of German elite sports’ have been
established since1997. The biochemical equivalent (ATP) for the energy demand
is calculated using the DLW (Double Labeled Water)-method on the basis
of RMR (Resting Metabolic Rate) and BMR (Basic Metabolic Rate) at sport
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type specific exercises and performances. Certain nutraceutical ingredients for
dietary supplements can be recommended. However, quality criteria for nutrition,
cooking and food supply are defined on the basis of Health Food and the indi-
vidual physiological/social-psychological status of the athlete. Especially food
supplements and instant food have to be avoided for young athletes. The German
advisory board for elite athlete nutrition publishes ‘colour lists’ for highly recom-
mended (green), acceptable (yellow), and less recommended (red) food stuf}.

Key words: elite athletes, health food, supplements, colour lists, DOSB

his article aims to focus sports-medical and scien-

tific nutrition standards for athletes as it was ruled
out by the DOSB (Deutsche Olympische Sportbund)
and its suborganisation ‘AG Ernahrungsberatung an
den Olympiastatzpunkten’. The basics for this issue
are the presentations of the authors during the Sochi
international meeting (may 2013) on nutrition standards
for athletes related to the 2014 Olympic Winter Games
located in Sochi (Russia).

Methods for the identification of metabolic pathways

A relevant method for the measurement of meta-
bolic pathways is the ‘Double Labeled Water’ (DWL-)
method by labeling water using H- and O-isotopes. By
this way you can identify the development of specific
metabolites by using mass spectrometry or radioactive
measurements. It is differentiated in case of athlete
analyses between the RMR (Resting Metabolic Rate)
and the BMR (Basic Metabolic Rate). The resting
or the basic characteristics of the metabolism are
compared to the conditions revealed during training
and racing [2].

Results

The assessments for adequate nutrition are the bio-
chemical criteria for nutrition values, energy balance,
supplementation and the recommendations of the
‘AG Ernahrungsberatung of the DOSB’ at the different
Olympic National Bases.

Biochemical hasics

Everything is related to the metabolic process-
es of the athletes’, organism after food intake and
consuming. The total degradation of fat (elements:
C, H), carbohydrates (elements: C, H, O) and pro-
teins (elements: C, H, O, N etc.) produces final-
ly carbon dioxide, water and nitrogen contain-
ing end products (Fig. 1). Glucose is the most
important substrate for the total metabolism. Acetyl-

CoA is the central metabolite. From here the fatty
acid pathways are developed as well as the so-called
Krebs-Cycle.

In case of sufficient oxygen supply — the aerobic
pathways — the respiration chain is induced by the
Krebs-Cycle. In this case the biochemical energy
equivalent (ATP = Adenosine triphosphate) is produced
and activated. The maximum amount of ATP-mol-
ecules can be produced after intake of food (e.g. glu-
cose) aerobically. If there is not enough oxygen supply
in the metabolic pathways O, cannot be integrated into
the heme factors of the blood. The consequences are
well known. E.g. lactose is produced — the end product
of the anaerobic metabolism. This phenomenon is not
optimal for the athletes and they try to avoid this effect.
In the anaerobic pathways there is no sufficient ATP-
production and the energy efficacy is not satisfactory
for the athletes.

The ‘high-mountain-training’ is one of the proper
methods to overcome this handicap. The organism pro-
duces a higher amount of red blood cells in the higher
level air. Therefore, heme can bind more O, and guar-
anty a better oxygen supply for the energy metabolism.
This is permitted. However, the consumption of drugs
with a similar effect is forbidden in most of the cases.

Supplementation of natural ingredients like vita-
mins, minerals and trace elements is also permitted,
a supplementation which guaranties the most effective
metabolism by optimizing energy development and
potentiation of the immune system. By this way the risk
of infections is also avoided (Tab. 1).

Supplementation using naturally occuring alcaloids
like vincamines, 5-hydroxytryptophan and the Pygeum

The organism is in a flow equilibrium

LM
¢0,, H,0

222
N-containing compoinds

Fig. 1. The flowing equilibrium of the human metabolism
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Table 1. Avoidance of Infections and strengthening of the immune
system

Table 2. Nutritional value of the food stuff

) ) i ) ) Type of sport Nutrient Level
. Cer3ta|n antun;t:gltg:tanadcﬁjesptldes (Glutamine, Arg, GHS) discipline
» ®-3-unsatur
« Micronutrients (Vitar¥1in A, B, D, Folic acid, Fe, Zn, Cu, Seetc) | -ong-term sports Fat 25-30%
- Secondary plant ingredients (carotinoids, polyphenyls) Carbohydrates 55-60%
« Prebiotics (e.g. Inulin) Protein 10-15%
« Probiotics (Bifidobacterium, Lactobacillus etc.) Power sports more Protein 15-20% recommended
in Germany

Table 3. Daily energy and food stuff demand dependent on the specific sport discipline

Discipline Energy per kg b.w. and daily intake | Carbohydrates Protein Fat

kg kcal/day kJ/day % kecal g % keal g % kecal g

Staying power e.g. running 66 5500 23,000 60 3300 805 13 715 170 27 1485 159
Staying power e.g. rowing bike 72 5800 24,300 55 3190 760 13 754 180 32 1856 200
Fight sports e.g. boxing 75 5800 24,300 55 3190 759 14 812 193 31 1798 193
Team sports e.g. football, basketball 72.5 5500 23,000 55 3025 738 13 715 174 32 1760 189
Speed sports e.g. short track 72 5200 21,800 55 2860 698 13 670 165 32 1664 179
Power sports e.g. shot put 89 6800 28,500 55 3740 912 151020 248 30 2040 219
Others like riding, shooting 70 4200 17,650 60 2520 615 12 504 122 28 1176 126

Africanum Extract can also be very useful for the ath-
letes. Endocrine, tissue and blood factors as well as
blood vessel functions are stimulated and the athletes
are stabilized in critical and race stress situations
(Calvo F., Diduk N., Sochi, 2013).

Nutrition values

As it is outlined in Table 2 the nutrition guide-
lines for staying power sports like cross-country ski-
ing (Langlauf) focus mainly carbohydrates (55—60%).
Fat follows (25-30%) and protein (10-15%). In
case of the weight lifter sports the recommendation
increases the protein proportion to become 15-20%.

RespiratoryChain

i wo T |
+NADH/H* Chinon '
' FMN% Fes ATP '
E Hydmfhi”% i;y*tcég g%?la 170, ATP :
' ZJ'H' Fet+ 2% :
H0 0 !
"""""""""""""""""""""" AVEIUG 2013
Glykolysis: C6 »> 2CGC3 2 ATP
2 NADH
2 C3 > 202 (Acetyl-) 2 NADH
14 ATP
Tricarbonic acid of respiratory chain:
202 > 4C0, 24 ATP
Sum per mol glucose 38 ATP

Fig. 2. Respiration chain and aerobic ATP creation for 1 mol
glucose

The daily food intake of carbohydrate, fat and protein
is totally managed and related to the specific indi-
vidual type and weight of the athlete and the type of
sport discipline (Tab. 3). As it is outlined, the nutrition
guidelines have not to be utilised in a strict manner.
Dependent on the individual physes and the spe-
cific environmental conditions it can be varified and
modulated [3].

Energy balance

It can be stated that the healthy metabolism obtains
a wide range of flexibility. Surplus and deficiency in
between the different biochemical types of food stuff is
replaceable and can be balanced out.

The calculation of the energy production (energy
equivalent ATP) from 1 mol glucose results 38 Mol ATP
(Fig. 2).

Experiences show that irreversible energy con-
sumption of maximal 7000-8000 kcal/day (29,000—
34,000 kJ/day) are possible which are derived via nutri-
tion. Long-term sportsmen can produce up to about
3000 kcal/day derived from the own body fat. That
leads to loosing weight and growing thin, and has to be
recompensated by an additional food intake.

The metabolism is defined to be a ‘flowing equilib-
rium’ and should always been kept in a proper balance
(Fig. 1).

The strongly different energy demands which are
depending on the athletes’ individual sport disciplines
are demonstrated in Fig. 3.

It can be outlined that the normal cross-country
skiing or cycling reveals 5-fold less energy consump-
tion than it is measured during extreme olympic race
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conditions. Such a difference in the energy demand
cannot be recognized between the normal and maxi-
mum stress situation in case of disciplines like fencing
and billiard.

Supplementation

Obviously vitamins and minerals cannot be synthe-
sized by the human organism (Tab. 1). In case of Health
Food nutrition there exists the guaranty of sufficient
supply of those important food ingredients. Therefore,
the ‘AG Ernahrungsberatung der DOSB’, recommends
avoidance of any supplementation. Even the addition of
iron for female athletes during their menstruation phas-
es is risky in case of surplus doses and competition to
other metal and trace elements in the organism. That
has been improved in cases of Mg and Zn metabolites.
Another problem exists concerning wrong influences
on the endocrine glands after substitution using con-
traceptive drugs. Water-soluble vitamins and folic acid
have to be substituted or vitamin D if the female athlete
is suffering from a lack of sun light.

The group of very young athletes of about e.g.
13 years are fed normally at their individual homes togeth-
er with their parents. Those children suffered in average
from increased diseases and metabolic disorders as a
consequence of too much ingredient supply and syn-
thetic substances as it has been improved from a survey
by Braun [1]. Young athletes, parents and teachers have
to be aware of this with the exception of certain natural
nutraceutical ingredients as mentioned above.

Recommendations of the ‘AG Ernahrungsberatung
der DOSB’

The AG Ernahrungsberatung was founded in the year
1997. The meetings of the food and nutrition experts
take place since the nineteenths two times a year for
the up-dating of the actual nutrition recommendations.
The duties and aims of the AG cover the development
of the facilities of the managing institutions and cater-
ing resources. This is included in the responsibility of
the DOSB and can be defined as the task force for the
management and organisation of best nutrition and
Health Food for the athletes. This includes also the
development of facilities at the Olympic bases in for-
eign countries, the nutrition coaching and the develop-
ment of an expert network.

The athletes are individually coached at the distinct
Olympic bases. Malnutrition and deficient food have
to be avoided. The personal anamneses are reported
and have to be related to the specificities to the foreign
country and the host conditions where the races take
place.

The over regional care for the athletes has to be
ensured (Tab. 4).

Running
Racing
Cycling
Swimming
Skiing
Skating
Boxing
Fighting
Rowing

L

500 1000  kcal 1500
2100 4200  KJ 6300

o o

Fig. 3. Basic (white) and maximal (gray) energy consumption per
hour in different sport disciplines (Nocker J.)

Table 4. Over-regional care for the top-teams Top-teams can order
specific nutrition management from the DOSB, e.g.

« Expert advisory activities (Nutrition during races, body weight
control etc.)

« Plans for menus and workshops

« Practice-relevant recommendations — discipline-specifically

« Individual protocols

« Development of a central management, nutrition manager who
knows all the athletes...

Information centres especially for the 13-25 year-
old athletes have to be settled at the Olympic game
bases. Here the crews can receive the plans for the
daily food and sportmenrs meals, as it is summarised
in Table 5.

Generally the service has to cover: 3 daily meals
including at least one warm menu. Buffets are rec-
ommended. Lunch packets have to be available
1-1,5 hours before race starting. That has to be pro-
vided also at weekends and holydays.

Due to the specific sport discipline and character of
the type of race the fat supply has to be designed and
together with salads and vegetables the dressing has
to be composed with cold-pressed oils.

As it is shown in Table 6 the quality criteria of han-
dling perishable food are obligate.

Therefore, the AG Ernahrungsberatung of the DOSB
has developed an ‘Ampelliste’. Using this coloured list
the athletes can easily recognize the recommenda-
tions, very good food (green), acceptable food (yel-
low) and less recommended food (red) respectively
(Tab. 7). Recommendations are published even for
shopping and food order in the refrigerator (Diel F.,
Sochi, 2013)
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Table 5. Demanded Food Intake (per person/per day) to Ensure a Solid Supplementation with Minerals, Vitamins, Dietary Fibers

and Water.
Food Quantity
Fruits >2 pieces (1 piece ~ 130 g) predominantly (at least 75% of week consumption) in the form of whole fresh

fruits, fruit salads or mixed into desserts
>1 portion (200 g) mainly (no less than 75% of week consumption) as fresh vegetables (or frozen unpro-

Warm vegetables

cessed)
Salads >1 portion (100 g) (weight without dressing) predominantly (at least 75% of week consumption) in fresh form
Milk/Yogurt >2 portions (1 portion = a glass (200 ml) of milk or a cup (150-200 g) of yogurt) for breakfast, dinner or as

a dessert

Grain products Whole meal bread has to be supplied at least at two meals per day
Rape seed or olive oil |One table spoon (salad dressing or with warm vegetables)
Beverages >500 ml* at every meal

* More or less, depends on the specific demand for the athlete and discipline (AG Ernahrungsberatung/Nutrition Counseling/
des DOSB 2001).

Table 6. Quality criteria Table 7. Scoring for the food quality ‘Ampelliste’

« Short time washing with water e Highly recommended green
« Good taste obligate e Acceptable

— Cook and Serve CS e | ess recommended red

- Cook and Hold CH

— Cook and Chill CC and shopping list for German athletes

— Gook and Chill plus/sous vide CCv

— Cook and Freeze CF « Meat and fish from Eco-producers and Eco-suppliers

— all vitamins (CH)
— Enjoy eating and drinking (CS-CF)
@ — Fresh fruits, mixed supply
— Perishable food always CF (fresh), e.g. potatoe and CF-meat

« Fish especially

» > 10% Products from biological agriculture

« Plants and vegetables from regional suppliers
« Avoidance of fast food and instant meals

Conclusions Deutschen Olympischen Sportbundes (DOSB).

Nutrition experts take care for the individually proper

Standards for the food and nutrition management
at the olympic bases are successfully developed
and organised by the ‘AG Ernahrungsberatung der

supply of Healthy Food during athletesrs training
periods, the races and Olympic games. This can be
adapted to the specific sport disciplines.
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PacTutenbHble 36ypHaMeHMHNOA00HbIE UHAONbHDIE
sewectsa (E.L.L.S.) ans noBbiweHns paboTocnocobHOCTH

CNOPTCMEHOB

E.L.I.S. (eburnamenine-
like indole structures),
extracted from medicinal
plants, as performance
catalysts in sports

F. Calvo?, V.N. Makarov2, M.Yu. Akimov2

1 «@APMA KOBEKC C.J1.», Magpua, Wicnanus
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B cmamve dana xapaxmepucmuxa 30ypHaAMeHUNNOOOOHBLY UHO0Lb-
noix eeugecme (E.L.I.S.) pacmumenvnozo npoucxodxclenus, npumense-
molx 6 cnopmusnot meduyune. loxasano, umo E.L.ILS. yryuwaem Oeu-
zamenvyro  KOOPOUHAUUN U MOUUEUHYIO NAMAMb, ONMUMUIUPYEM
npoueccovl HeUPoOHaIvbHOU peYyriuyuu GYHKYUL opeanusma. Imu sppexmoi
€030ar0mMcsL 3a cuem CUHePUUN020 0CUCMBEUS COOCPICAUUXCS 8 PACMEHUSX
COeOUHEHUTI KCAHMAaHno8ol npupodvl, 4mo npugooum K yiyuuleHuro Kpogo-
obpawenus, nompebienus 2i0K03bl, ONMUMUSAUUL KIEMOUH020 Memabo-
AUMA, NPOOYKUUU HEUPOMeOUAmopPos, YAYUueHUu10 KOZHUMUSHIX CBOUCME
U maxum o6pasom — K Yayuuenuro yepeopairviol aKkmueHoCmu 6 ueloM.
B cmamwve onucamnvt mnozouucaennvie agppexmuor E.L.1.S., a maxace 6uoxumu-
YecKUe MEXAHUIMbL dPPEKMUSHOCTIU UX NPUMEHEHUS 8 PASTUUHBIY 6UOAX
cnopma, maxux, kax kopomxui cnpunm (100 m), mapagomn, uzposvie 6udot
cnopma.

Kniouesvte cnoga: E.L.1S., 236ypruamenunnodobusvie undoivivie eu,ecmed,
KCanmuHol, Memaboausm Kiemxu, CnopmceMeHvl

The main goal of this study is to describe the scientific basis of the beneficial effects
of E.L.I.S. using, intended to improve motor coordination and muscular memory,
optimizing the neuronal circuits throughout the entire body, involved in learning
and doing sports. These effects, combined with the synergic action presented by
these extracts (E.L.1.S.) when administered together with compounds of xanthine
structure, also lead to improved blood circulation and glucose consumption
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optimizing the cellular metabolism, the production of neurotransmitters and
the cognitive capacity and, therefore, the cerebral activity is reinforced in
general both in the short term and the long term after administering them orally.
285 references of scientific literature relating to the E.L.I.S. are submitted on the
basis of requests from olympics2014@memorysecret.net and olympics.sochi@

memorysecret.net.

Key words: E.L.1S., eburnamenine-like indole structures, xanthines, cellular
metabolism, athletes

A. Xanthines

a.1) Theobromine, obtained from cocoa, which acts
as a vasodilator at different levels [4].

a.2) Theophylline is a cardiac stimulant and muscle
relaxant [1]. Oxyphillyne and propentophillyne are inter-
esting derivatives which improve intermittent claudica-
tion [5], and adenosine inhibitors [2] and activators of
cognitive functions [3].

a.3) Lastly, caffeine is a general stimulant of mental
alertness, sufficiently well-known, which is extracted
from tea and coffee and kola nut, amongst other
plants.

These and other effects have been described for
a long time, and it is generally recognized that the
extracts or brews of some plants such as coffee, tea,
cocoa, or even orally administering the plant itself as
it is found in nature or ground or with some degree
of preparation have a characteristic stimulating and
tonic effect which produces a general invigoration of
the physical state and a parallel stimulating action of
mental activity, which depending on the plant in ques-
tion, is more or less marked in some of the sensations
relating to physical wellbeing and/or mental alertness
that are produced.

The duration and intensity of the stimulating effect
on the central nervous system (CNS), can be obtained
either on a short term or longer term basis depend-
ing on the concentration of the extract or on the plant

It thins the blood and prevents clots

A

Elasticity
of erythrocyte

species used and, ultimately, depending on the quan-
tity and combination of active ingredients found in the
plant.

In recent years, research carried out on the mecha-
nism of action related to these extracts in different
grades of purity and isolation from their E.L.I.S., has
resulted in an extensive range of chemical, pharma-
cological, clinical and medicinal scientific literature,
mainly carried out on their most relevant active ingredi-
ents: vincamine, vinburnine and vinpocetine, to which
we make reference at the end.

B.E.L.LS.

They are sufficiently well-known peripheral vaso-
dilators (pat. US 4,400, 514, pat. ES 549.105) which
act as cerebral oxygenators, and as memory activa-
tors [6]. The improvement of the motor ability, mental
activity and other parameters have been studied in
depth in clinical studies carried out on thousands
of people.

Furthermore, there are E.L.l.S. addition salts which
are known to have similar properties or greatly improved
ones and which are additionally soluble in aque-
ous solutions used to prepare drinks, [European Pat.
0154756], that have better bioavailability.

A note has been made of a series of hypothesis
based generally on existing knowledge of cellular bio-

Increased arterial lumen (diameter) - Vasodilator
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chemistry. The facts most frequently found studied in
connection with the effects of the E.L.I.S. are the fol-
lowing:

b.1) Effect on the elasticity/deformability of the eryth-
rocyte, (Fig. 1), and vasodilation of micro-capillar-
ies (Fig. 2). There is clinical evidence that supports
the improvement of microcirculation due to these
effects.

b.2) Cellular anti hypoxia effect of different tissues,
due to the improved use of the available oxygen (Fig.
3), and the improvement in liberating it to the cellular
tissue, from the hemoglobin in the erythrocytes (Fig.
4), when acting upon enzymes that affect the afore-
mentioned liberation, such as 2,3 diphosphoglycerol
(2,3-DPG).

This action is more and more pronounced as the con-
centration of 2,3-DPG with respect to the hemoglobin
is reduced, which occurs in some people and generally
decreases with age (Fig. 5 and 6).

b.3) Special effect on cerebral hypoxia in cere-
bral neurons. It has also been demonstrated to
improve cerebral functioning, in conditions of cere-
bral hypoxia, as is the case of momentaneous
blindness, (black out), in military aircraft crews or
space capsules submitted to extreme accelerations,
(Fig. 7 and 8).

Erythrocyte

Tissue
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The beneficial action of the E.L.I.S. has been studied
in detail in mountain expeditions at altitudes higher
than 5000 m such as the American Andes, and observ-
ing that it counteracts the effects of altitude sickness,
(Fig. 9). Finally, we outline the framework of global
actions relating to the E.L.1.S. It is important to mention
the increased cellular metabolism, the greater produc-
tion of neurotransmitters by the neuronal mitochondria,
and the increase in the cellular energy available in
the different body tissues, with an improvement of the
energy available (Fig. 10).

b.4) Anti ischaemic and thrombolytic effect.

Clinical studies support the effect of the E.L.IL.S.
in the inhibition of thrombin formation, (Fig. 11) and with
them the incidences in thrombosis and in ischaemias
in general, and cerebral ones in particular, with their
negative consequences for the correct functioning
of the whole body, given the essential role of the brain
in the orders and control of all the organs (Fig. 12).

The greater the loss of elasticity in arteries and veins,
the more frequent these problems will be. This loss of
elasticity may be due to inadequate nutritional habits or
sedentary lifestyles which may become more acute as
time passes, becoming general in old age, and eventu-
ally leading to the first symptoms of cognitive deteriora-
tion and motor disorders etc.
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C. E.L.LS. & Xanthines

The recent application of E.L.I.S. in functional nutri-
tion, formulated with xanthines and other products
frequently used in sports nutrition, such as amino acids,
antioxidants, vitamins, etc., validates with scientific
reasons the historical use thereof in popular nutrition
and medicine.

The active ingredients responsible for the stimulating
effects have generally been widely identified, therefore
it is known that the xanthines are one of the main acti-
vators of mental alertness and wellbeing produced by
coffee or tea, and theobromine being responsible for the
effect of cocoa and chocolate-based goods. There are
clinical works that support the synergy of xanthines with
extracts containing E.L.I.S.: (US Pat. 629994 B1, Eurasia
Pat. N° 000189, PCT Pat. ES 96/00082, and others).

Finally, we shall describe some pharmacological
facts and their possible explanations regarding these
synergistic phenomena which appear when administer-
ing the E.L.I.S. with the xanthic bases:

It is known that the E.L.I.S. lower or inhibit the forma-
tion of phosphodiesterases (PDE), as the xanthines
also do.

The adenylcyclase acts upon the adenosine mono-
phosphate (AMP) and cyclic adenosine monophos-

Expedition to the Andes - Anaerobic cycle
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phate (c-AMP) is obtained which, by the action of the
PDE, liberates the AMP once again (See PAT FR 80
17165, N° of Publication 2469180). Therefore, if the the-
ophylline inhibits the action of the phosphodiesterases
(PDE) and therefore inhibits the formation of the c-AMP,
and the E.L.I.S. also do so, there is an interesting syn-
ergistic effect to consider and use in order to globally
activate the cellular activity in the brain and muscles.

This can be measured by the methods described in
the literature (Biochem. Biophys. Acta 302, 50/1973,
etc.) on animal tissue, for example pulp of brains of
rats, and the inhibitory effect of various purified enzyme
concentrations (PDE) can be tabulated and measured
perfectly as compared with the c-AMP of the substrate,
quantitatively determinable.

If some E.L.I.S. are added to the different solutions
of varied concentrations of PDE the way it acts can be
observed, evidencing a clear inhibition of the enzymatic
activity of the PDE upon the referenced substrate.

The E.L.I.S. can be used to increase the intracellular
metabolic processes both in muscular cells and in neu-
rons, with the subsequent increase in the consumption
of glucose and onset of fat-moving biochemical pro-
cesses obtaining a greater supply of energy required
to accelerate, activate or implement these processes
in the brain and muscles, where energetic resources

22
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Inhibition of the formation of platelets clots

are very limited as the energy source originating from
the movable polysaccharides is also limited. The ATP
produced in this way, is the energy source usable for
the cellular biochemistry in the whole body.

It was demonstrated that the E.L.I.S. also increase
the levels of the serotonine, dopamine and noradrena-
line neurotransmitters in the brain, (transmitters of
indole nucleus), specifically involved in the cerebral
biochemistry for the formation of memories associated
with learning and they improve cellular use of oxygen,
by the aforementioned anti-hypoxic action.

Measurable data can be obtained by experimentation,
measuring the increase of the cerebral concentration of
5 hydroxy-triptophane (5HT) liberated, as well as a
clear increase of its metabolite, the 5-hydroxy-indolace-
tic acid (5HIAA). This effect is at its maximum between
2 and 4 hours after having been administered.

The positive clinical results obtained especially in the
CNS, thanks to the modern cerebral ‘scanning‘ tech-
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niques, (TAC, RMN) when they are applied to people
performing certain cerebral functions, after having
administered the E.L.I.S. during adequate periods, as
compared to untreated subjects, are extrapolatable to
athletes.

An interesting field of study is thus opened regarding
the application of E.L.1.S. and xanthines, in different
formulations developed specifically for athletes who
use the consumption of glucose very differently in its
two variations — anaerobic and aerobic.

If we focus our attention closely on different sports,
such as weightlifting, sprints in 100 m sprint races,
with short spurts of effort being required, and mara-
thons and football, with effort being required for longer
periods, where the ratio of both channels of glucose
consumption is different, it is evident that an adequate
formulation and continued use of functional foods and
dietary supplements may lead to improving current
Olympic records.
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B o630pe kpamxo usiodxcenvt cospemennvie npedcmasienus 06 adanmo-
zenax — OU0L02UMECKU AKMUBHBLY COCOUNCHUSX, NPU NOCTRYNAEHUU KOMO-
POLX 8 OpZanU3M MOJcem Obimb GOCMUZHYMO COCMOsHUE HeCneuuPuuecku
NOGHLULEHHOT CONPOMUBLACMOCTIU, U NPEONOLOICUMEILHOM MEXAHUSME UX
deticmeus Kax npocmpeccopos, CHUNCAIOUWUX U30bIMOuHoe 803pacmaniue
cmpecc-meduamopos npu nociedyiouem cmpeccoprom 6osoeticmeuu. Ha npu-
Mmepe naubonee WUPOKO USYUEHHO020 NPeICMABUMELs PUMOIKOUCMEPOUIOE8
20-2udpoKcuskOuU3ona paccmompenvt 0CoOeHHoCmU adanmozeniozo 0eucm-
eust pumoakoucmepoudos — NOAUZUOPOKCULUPOBAHHBLY CTEPUROB, SEILI0-
WUXCA CMPYKMYPHLLMU AHAL02AMU 20PMONHOE AUHBKU U MeMamopdos wie-
HUCMOHOZUX U CIPYKMYPHO CXONUCUX C 2oKoKopmuxoudamu. Obcyicoaiomest
pesyrvmamol ucciedosanull anabdoruueckozo deticmeus 20-2u0poxcusxou-
30Ha 6 ONvLIMAX HA 1AOOPAMOPHBIY HCUBOMHBLY U CYUECMEYIOUee 8 COspe-
MENHOU HAYUHOL AUmepamype 603MoiCHoe 00bACHEHUE MEXAHUIMA ITMOZ0
penomena. Ipedcmasienvt nayunvie nyoIUKAUUU, CEUICMENbCMEYIOUUE
0 npumenenuu GumoskouUcmepoudos 0L CHAMUSL CUHOPOMA XPOHULECKOU
YCMaiocmu, CHUNCEHUS. HEPEHOT U MOLULEUHOU YMOMIAEMOCTNU, YLYUU e HUS
npoyeccos namamu u enumanus. Q6cynrcdaomes nepcnexmueol UCNOLb30-
sanuu 20-zudpoxcusxdusona ¢ cocmase BAJ[ x nuwe u cneyuaiusuposa-
HOLYX NPOOYKMax 0 NUMAHUS CLOPMCMENOG.

Knroueevte cnosa: adanmozenwvt, pumosxoucmepoudvt, 20-2udpoxcu-
aKou3om, cmpecc
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In the review the presentation about plant adaptogens — biologically active
compounds is given. Its administration can help to achieve non-specific state
of high resistance. The hypothetical mechanism of action: adaptogens are
prostressors, reducing excessive increase of stress mediators in the following
stress exposure. The features of adaptogenic effect of phytoecdysteroids,
polyhydroxylated sterols, which are analogs of hormones of molting and
metamorphosis of arthropodas, and are structurally similar to glucocorticoids on
the example of the most widely studied phytoecdysteroid — 20-hydroxyecdysone —
are described. The results of studies of anabolic action of 20-hydroxyecdysone in
experiments on laboratory animals and the possible explanation (existing in the
modern scientific literature) of the mechanism of this phenomenon are discussed.
Scientific publication testifying on the application of phytoecdysteroids to
remove chronic fatigue syndrome, reducing nerve and muscle fatigue, improve
memory and attention processes are presented. The prospects of using the
20-hydroxyecdysone in the composition of food supplements and specialized

products for athletes arve discussed.

Key words: adaptogens, phytoecdysteroids, 20-hydroxyecdysone, stress

OTnquTeanoﬁ YepTOM KOHLENUMM ONTUManNbHOro
nutaHuna [29] aBnaeTca ee CHOKYCMPOBAHHOCTb
Ha npob6neme 0300POBUTENBLHONO AEWCTBUSA MULLN.
CobntogeHne npuvHUMna 300pPOBOro NUTaHUA, Xapak-
TEPU3YIOLLErocs afekBaTHbIM MOCTYMNIEHNEM B opra-
HU3M MULLEBBLIX U BUONOMMYECKN aKTUBHbIX BELLECTB,
ABNAEeTCA (PaKTOpoM, BO MHOIFOM OMNpeaensiowmnm
300poBbe HaceneHus. HayyHoe o60CHOBaHue nurta-
HUS CMOPTCMEHOB, MCMbITbIBAKOLWMX HebnaronpuaT-
Hble CTPEeCcCOpHble BO3LAENCTBUS Pal3fUYHOrO reHe-
3a, B YaCTHOCTU ucToLlawowme uandeckne mn/mnu
HEpBHbIE Harpysku, npegnosiaraeT MCMNonb3oBaHWe
He TONbKO TPagULMOHHbLIX, HO U Cneunanu3anpoBaH-
HbIX MULLEBbLIX NPOAYKTOB M 6MONOrMYECKN aKTUBHbIX
po6aeok Kk nuwe (BAL), cogepxallnx KOMMEKChI
Makpo- U MUKPOHYTPUEHTOB, a Takxe 6Monornyecku
AKTUBHbIX MUHOPHbIX KOMMOHEHTOB NULLM. Pe3yneratsl
MHOFOYMCNEHHbIX WCCNEeOoBaHMN, XapakKTepuayto-
Wmx 9P eKTUBHOCTb MCNOMbL3OBAHUA B NUTaHUU
nuy, 3aHMMAaLWNXCA PU3NYECKOWN KYNbTYpPOr, [OMor-
HUTESNbHBIX KONMUYECTB MaKpO- U MUKPOHYTPUEHTOB
npeacTaBfeHbl B MHOMOYMCAEHHbLIX Ny6nnkaumnax
[4, 11, 12, 17, 22, 24, 25, 40, 49, 50]. TonepaHTHOCTb
opraHmMama K Heb6naronpusaTHbIM BO3OENCTBUAM,
onpefgensiemas Kak COCTOsiHME Hecneumdun4eckn
nosbieHHon conpoTtuensaemoctn (CHIMC) [14], Takxe
MOXeT ObITb AOCTUrHyTa MNpWM MNOCTYNSEHUM B opra-
HU3M MWHOPHBLIX COEAWHEHWA PaCTUTENBLHOIO WU
XXMBOTHOIO NMPOUCXOXAEHMUSA, NOYYMBLUNX B OTEYECT-
BEHHOW Hay4YHOW nuTepartype obLlee Ha3BaHwe apar-
TOreHOB: BELLECTB, 061agalLLnX LUMPOKUM CNEKTPOM
6uonorn4eckoro genctensa [33].

BospacTtaHne yCTOMYMBOCTU OpraHmama K 4pes-
MEPHbIM (PUINYECKMM U 3IMOLMOHANbHBIM Harpys-
Kam npu npMemMe aganToreHoB ABMSAETCA CEPbE3HbIM
OCHOBa@HMEM [ MX UCMOMb30BaHUA B CMOPTMBHOMN
MeguunHe. CHIC nmeeT onpeneneHHoe cxoacTBo CO

cTagmen pe3vMCTEHTHOCTU obLuiero aganTauMOHHOro
cungpoma Cenbe (OAC) [45], ogHako B OTnMyue oT
ctagum pesncteHTHoctn CHIIC okasbiBaeT perynu-
pyloLiee BO3OENCTBME, ONTUMUIUPYIOLLIEE Pa3BUTUE
OAC un He npuBogsLliee K ctagum mctoweHusa [10].
Takum o6pasom, onpefensowmMn xapakTepucTuka-
MW afanToreHoB SBASAKTCA WX CTPEecC-TMMUTUPYIO-
wme cBoicTBa, no3ponstowme goctmurate CHINC 6e3
oTpMUaTENbHOro MoCcnefencTems Ha opraHmam [31].
BO3MOXHbIM 06bACHEHMEM 3TOro (peHoMeHa MoXeT
cTaTb npepcTaBfieHMe O TOM, YTO Habniogaembin
ajanToreHHoln adpdpekT cBsA3aH cO cbanaHCUpoBaH-
HbIM ajeKBaTHbIM WM3MEHeHWeM YpPOBHSA Haubornee
Ba>HbIX CTPeCC-MeQnaTopoB — akTMBaTOPOB CTpecca
(B nepByto o4epeb KaTexonammHOB, KOPTUKOTPOMMUH-
PUNN3UHT-FOPMOHA, aprMHUH-BA30NPECCUH-FOPMOHA)
W ero MHrméutopos (rNIOKOKOPTUKOMAOB, MpOCTa-
rmaHgmHa E2, onmvoumpHbix nentugos) [15, 43, 44].
CornacHo 9aToM runoTtesde apanToreH BbICTynaeT
B POSIN MAFKOro NpocTpeccopa, CHWXawLlero m3bbl-
TO4YHOE BO3pacTaHue CTpecc-MeanaTopoB npu nocne-
JytoLeM CTPeCCOPHOM BO3OENCTBUM.

OT0 nonoxeHwe MOXeT O6blTb NPOUANIOCTPUPO-
BaHO Ha npumepe 20-rmgpokcmakamsoHa (20-E)
KaK Hanbosfee LUMPOKO U3YHEHHOro npeacTaBuUTens
PUTOSKANCTEPONOOB — MOAUMMAPOKCUNNPOBAHHBIX
CTEPUHOB, CTPYKTYPHbIX aHANOroB FOPMOHOB JIMHBKK
n metamopcdosa uyneHuctoHorux [30]. DToT dhuTo-
3KAMcTepons MoxeT 6biTb BblAeneH U3 pasfnnyHbIX
pacTeHuin, B NepByto odepedb U3 panoHTUKyma cad-
noposugHoro (Rhaponticum carthamoides), cepny-
XN BeHueHocHon (Serratula coronata) v wnuHaTta
(Spinacia oleracea) [7]. 20-E HMU3KO TOKCMYEH (KNnacc
TOKcm4yHocTK IV — mano onacHble BewecTsa) [8]: npu
BHYTPUOPIOWNHHOM M NepopanbHOM BefeHun 20-E
B onbiTax Ha Mmblwax LDgg cocTaBnana cooTBeTCT-
BEHHO 6,4 n 9,0 r/kr [41].
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MMNOTeTNYECKUA MEXaHM3M aHaboNnNyeckoro LleI7ICTBVIﬂ (bl/lTO—
3KANCTEpOnI0B

0603HayeHus:

20-E - 20-rugpoKcnaKkanm3oH

IP3 — uHosutontpugpocpat

G4 - G-6en0K

PLC — ¢pocponunasa C

PIP, — pocpoTuannmHosutonbupocpat

SR — yntTonnasmMaTnyeCcKui PETUKYIYM

PI3K — ¢pocpotnannnHosunton-3-KnHasa

AKT — npoTenMHKknMHa3a B

PDK1 — ¢poccpomHO3UTUA-3aBUCHMas MPOTEMHKNHa3a-1

MoXHO npennonoXuTe onpedeneHHoe CXOACTBO
ajanTaumMn Ha ypoBHEe KNEeTKW nop AeViCTBUEM [THOKO-
KOPTUKOCTEPOMZOB M 3TOrO Xe npouecca nog BANsAHU-
€M CTPYKTYPHO cxofHoro ¢ Humu 20-E. [enctentensHo,
KaK W3BECTHO, CTPecC-rOpMOHbl, B3auUMOLENCTBYS
C MeMObpaHHbIMW peuenTopamun, CTUMYNUPYIOT Yepes
BTOPUYHbIE MECCEHOXepbl (MHO3MTONTpUdOCcHdaT,
Anaumnramuepos) BbICBOOOXAEHNE MOHOB KanbLus
N3 capkonnasMaTMyeckoro peTuKynyma, a Takxe
YBENUYMBAIOT KOHLIEHTPauUM0 3TUX WOHOB B LWUTO-
nnasme nyteMm OTKpbITUs Ca2+-kaHanoB, 4YTO npwu-
BOOMT K aKTMBaUUW reHeTU4ecKoro amnapara Knet-
KW: SKCNPeCccuu reHoB U CMHTe3a COOTBETCTBYIOLLMNX
6enkos [2, 35].

AHabonuyecknin apdeKT, CBOMCTBEHHbIN 20-E,
MOXET ObITb OObACHEH BIMSHUEM 3TOr0 COEAMHEHUA
(kaK TakoBOro WnM ero mMeTabonuToB) Ha MPOTEMUH-
kvHasy B (PKB)/Akt — curHanbHyi0o Makpomonekyny,
ABNAIOLLYIOCA KNIOYEBOW B perynsaumm KrneTo4HOMn
aKTuBHocTM [34]. CornacHo rMnoTeTUHECKON CXeme,
npennoxXeHHoOW B paboTte [36] uU npencTtaBneHHOM
Ha pUCYHKe, B pesynstate B3aumopencteusa 20-E
C MeM6paHHbIM peLenTopoMm, MOMNeKynspHas npu-
pofa KOTOPOro B HacTosilee BpeMms elle He ycTa-
HOBfleHa, W COOTBETCTBYIOLLEro MOBbILUEHUSA KOH-
LeHTpauun NOHOB KalbLUus B KNETKe Ha nocnegHem

aTane npouecca umeeTr mecto aktmBaums PKB/AKkt,
YTO B KOHEYHOM UTOre NPUBOAUT K aKTMBaLMM 6enko-
BOrO CMHTE3a B KNeTKax CKEeNEeTHbIX MbILLL, U NOBbILLE-
HWUIO BbDKMBAEMOCTU KNeTku [34].

CTumynupyolee BAMSHWE Ha CUHTE3 6erKka B neye-
HW yXe [OCTaTOYHO [AaBHO M XOPOLIO 3a[0KYMEH-
TUPOBaHO AN 3KAUCTEPOUAOB, CTPYKTypa KOTOPbIX
COOEpPXUT rMAPOKCUNbLHYO rpynny B 20,22-nonoxe-
Huax [42]. OgHako cnekTp nposiBneHus ¢apmako-
norndyeckon aktusHoctn 20-E wn pgpyrux akgucte-
pPONAOB CYLLECTBEHHO LUMPE, O 4YeM, B YaCTHOCTH,
CBMOETENbCTBYIOT 3KCNEPUMEHTANbHbIE MUCCNeaoBa-
HUS, B KOTOPbIX 3KAUCTEPOMAbLI BBOAMNM nabéopaTop-
HbIM XXWBOTHbLIM NepopasnbHO NN BHYTPUOPIOLLNHHO.
Tak, noBbiweHne paboTocrnocobHOCTM Yy nadoparop-
HbIX XXMBOTHbIX (MbILIEN) NpU opanbHOM BBEAEHMMU
UM 3KCTpakTa panoHTUKyma cad)slIopoBUOHOIO Wu
cepnyxv BEHLEHOCHOW 6bI1o MpoAeMOHCTpUpoBa-
HO B OMblITax C MOOENMPOBaHWEM MPUHYQUTENBHOIO
6era v NpMHyanTenbLHOro nnasaxHus [38)]. Yeenundexume
cogepxaHua 6enka B Mblwuax Ha ¢oHe yBenuye-
HUA MbILLEYHOM MaccChbl U MOBbILLEHNSA (PU3NYECKON
paboToCnoCO6HOCTM (NNaBaTenbHbIA TECT) nocne
€XeAHEBHOIr0 BHYTPUOPIOLLUNHHOIO BBEAEHMWSA MbILLAM
20-E B po3e 5 mr/kr maccbl Tena MMeno MecTo
Kak npu uUCnonb3oBaHun (U3NYECKONW Harpysku,
Tak u B ee otcyTtcTBme [32]. Moa penicteuem 20-E nosebl-
LwaeTtca peTeHums asota nuwm [39]. MiccneposaHue,
npencTaBneHHoe B paboTe [36], Takxe CBMAOETENLCT-
ByeT 06 yBENIMYEHUN MbILLEYHOW CUMbl U MHAYKLMMK
CUHTe3a 6efika B CKENETHbIX MbIlLAX NPU BBEOEHUN
20-E vnn cogepxalmx ero aKCTpakToB U3 3KguCTe-
pouacogepXalux pacTeHUn, B TOM YUCAE LUNMHaTa,
OfHaKo 6e3 yBeNIM4eHMA MbILLEYHOM MacChl.

B pa6oTe [26] nokasaHo, 4TO BBeAEHWE MbILLIAM
per os 20-E v ctepougHoro npenapara Petatonun
B [J03e cooTBeTcTBeHHO 5,0 u 10,0 mr/kr 3a 4 4 go
Hayana JKCcnepuMmeHTa COMPOBOXAAaNnoCb BO3pacTa-
HMeM abCosloTHON CKOPOCTU CuHTe3a 6enkoB nofg
nenctenem obomx ctepomaoB. OgHaKo NpUHUMNUanb-
HbIM OT/IMYMEM MEXAY HUMW OKasasiocb TO, YTO 3TOT
npouecc npv BBEAEHMM MbILLiaM 3KAUCTEPOHa He CBS-
3aH C BKJTIOYEHNEM HOBbIX FTEHOB W NHAOYKLUNENn CMHTe3a
MPHK B oTnun4dmne ot gencteus Petabonuna, Kotopoe
B MepBYyI0 o4Yepeb 3aBUCUT OT aKTUBUPYIOLLErO BNU-
AAHWA 9TOro npenapara Ha TPaHCKPWUMNLUWOHHbIE MpO-
LlecCbl, yCUNEHUA CUHTE3a PUOGOHYKIENHOBLIX KNCNOT
n npexge ecero MPHK. MexaHuambl cTumynsaumm
akauctepovgammn 6enoKCUHTE3NPYIOLLNX MPOLLEeCCOB
B OpraHu3me y MINeKonuTarLmx U YNeHUCTOHOrnx
NPUHUUNUanNLHO oTnnyaroTes. [lencTene skancTepou-
OB Y MIIEKOMUTaIoLLNX TaKxXe NPUHLUMNMansHo OTinY-
HO OT OenCcTBMA CTepOouaHbIX aHabonMyeckux npena-
paToB — CUHTETUYECKUX aHanoroB My>XCKUX MOsoBbIX
rOpMOHOB. TakuM 06pa3oM, N0 MHEHUIO aBTOPOB [26],
y Mrekonutawwmx 6enkoBo-aHabonuyeckoe fenc-
TBME SKOMUCTepoHa He onpefenseTcs ero BANAHUEM
Ha NyTW nepepa4vv reHeTM4eckon MHpopmauum, Kak
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Yy HacekoMmblX, a SBMSETCA OTPaXXeHWeM YCKOpPeHMUs
TpaHCNAUMOHHBIX npoueccoB. OCHOBAHHbLIN Ha MpPUH-
LMnax XemMocucTemMaTUKM U 3THOOOTAHUKN CKPUHWUHT
HOBbIX PacTUTENbHbIX UCTOYHUKOB C BbICOKUM COAEP-
XaHuvem 20-E B HaseMHOW 4YacTu pacTeHus npuBsersn
K BbIOENEHNI0 U3 NNCTbEB AUKOPACTYLLEro pacTte-
HUS Cepnyxu BEHLEHOCHON (PUTOIKAMCTEPONOCOAEP-
xawen cy6cTtaHumn. PedynbtaTbl [OCTATOYHO MHO-
rOYMCIIEHHbLIX (hapMaKoNorn4ecknx mccnegoBaHumn
3TOM cy6cTaHumn, npegcrtasnsawowen cmecb 20-E
N €ero CTPYKTYpHOro maomepa 25S-MHOKOCTepoHa
B COOTHOLUEHUN 8:1, CBUOETENLCTBYIOT O COOTBETCTBUM
PUTOIKOUCTEPOMOOB KPUTEPUAM, XapaKTEPUIYIOLLNM
6MONMOrM4ECKM aKTUBHbIE COEOUHEHNS KakK aganTtore-
Hbl [3, 9, 18, 19, 48]. [eicTBUTENBHO, YCTAHOBIEHHOE
CHMXEHME 4Ype3MEpPHOM (McTollaroLlen) akTusauum
cumMmnaroagpeHanoBo CUCTEMbl NpU OeWCTBUU CyO-
CTaHUuMn B TeCTe Ha afipeHOPEAKTUBHOCTb 3pPUTPOLU-
TOB KpbIC B YCIOBUSX CTpecca Mo3BOSINIO aBTopam
pa6oTbl [21] yTBEpPXAATb, YTO AeACTBUE CyOCTaHLMK
peanu3yeTcs 4Yepes LeHTpasibHble MexaHn3Mbl Gop-
MUPOBaHUA CTPECC-PEAKLUN N CTPECC-YCTOMHNBOCTM.
Mo MHeHuO 3TUX uccnegoBaTtenen, MMeeT MecTo
aKTuBauma UTOIKAUCTEPONZAMN JIMMUTUPYIOLLMX
CTPECC MEXAHU3MOB «C MEPEKOYEHNEM IHEpreTu-
YEeCKOM KOMIMOHEHTbI Ha 6eNKOoBbIA CUHTES U hopMuU-
poBaHMEM CUCTEM C 60JSIee MOLLHOWM 3HEPreTU4ecKomn
€MKOCTbIO U BbICOKMMU DYHKLMOHANIbHbIMU pe3epBa-
Mu». CpoyHasa aganTtaumsa Ha KNeTo4YHOM YPOBHE Nop,
OEeNCTBMEM 3KAMCTepoupconepxallen cybctaHumm
noaoTBEPXAAETCA MOBbLILEHUEM COAEPXaHUs B TKa-
HAX MHOYUMOGenbLHOro 3awmTHoro 6enka Hsp70, a yse-
NNYeHne copepXXaHms KOHCTUTYTUBHOro 6enka Hsc70
B MeYeHn ykasbiBaeT Ha NPOoLEecChbl fONrOBPEMEHHOMN
CTPYKTYPHO-(PYHKLUMOHANBHOW ajantaumm npu BBe-
AeHun npenapaTa Ha hoHe TennoBoro woka [3].

B akcnepvmeHTe [0303aBUCMMOE MNPOTEKTOPHOE
penictene CybCcTaHUMmM No OTHOLLEHMIO K XPOHUYECKO-
MY HU3KOWHTEHCUBHOMY ramma-u3sly4eHuto yCTaHOoB-
neHo B pa6oTe [19]. icnonb3oBaHne UTOIKANCTEPO-
nacodepxawien cyb6ctaHumm B gose 50 Mr/kr maccebl
Tena >XXMBOTHOrO nocne AerCTBUs 06nydYeHns rnpueo-
ONNO K Hopmanusauuu psaga nokasarenen, xapakre-
pU3yLLMX COCTOsiHUE (POCHONNNNAO0B KIETOYHbIX
MeMO6paH nevyeHn n 3pUTPOLUTOB, a TakXKe KOPTUKOC-
TepongHon byHKUMK HagnoveyHukos. U go, un nocne
06ny4eHnsa npuemM cy6CcTaHUuuM CHUXan MyTareHHbIn
3(hPeKT, BbI3BAHHbIN O6Jly4EHMEM, YTO MO3BONUIO
aBTopam paboTbl NO3NLMOHNPOBATL ero Kak NoTeHuun-
arnbHbIA remMaTonpoTEeKTOP MPU reMoNUTUYECKNX aHe-
Musax [23]. B uenom BbILENPUBELEHHbIE [AHHbIE 3KC-
nepuMeHTanbHbIX UCCNefoBaHui, NOATBEPXKAAOLLNX
aHabonun4eckne adpdektol 20-E, cBUOeTenbCTBYIOT
O nepcriekTneax ero UCnosib3oBaHusi B CrMOPTUBHON
MeauunHe.

BcectopoHHU aHanu3 dapmakonornyeckmx
3(PpeKToB pasnuyHbIX nNpenaparos 3KAUCTEPOULOB,
BbIIBJ/IEHHBLIX B MWCCNEfoBaHWSAX Ha Miekonutaro-

wux, npepcraeneH B 063ope P. JlacdoHa (PpaHums)
n J1. JarHaHa (Benuko6puTtaHus), B KOTOPOM MOA-
YepKMBaETCH 3Ha4YMTenbHbI BKNag B 3Ty npobne-
MYy COBETCKUX (POCCUMCKUX, YKPAUHCKUX WU y36ek-
ckux) uccneposartenen [37]. CnepyeT OTMETUTH,
B 4YacCTHOCTW, 3KCMEepUMEHTalbHble WcCnenoBaHus
N paspaboTkn y36EeKCKUMU YYeHbIMW npenapaToB
Ha OCHOBE 3KAMCTEPOMAOB, CTUMYMUPYIOLLMX MCU-
XUYECKYIO N (PUINONOTNYECKY0 aKTUBHOCTbL [27, 31].
MmMn cospaHbl nekapcTBEHHbIE npenapaTthbl, a Takxe
BAO Kk nuwe, cogepxalime 9KOUCTEPOH, TypKe-
CTEPOH, UMacTepoH U Apyrne UTO3KAUCTEPOUAbI,
BblAENEHHbIE M3 panoHTMKymMa cadnopoBUOHOIO
N XKMBYYKM TypkKecTaHCKoW (Ajuga turkestanica).
Mpy NnpUMEHeHUN 3TUX CPEACTB B KITMHUYECKUX YCII0-
BMAX Y NaUMEHTOB UMENO MeCTO ynydlleHue MCcuxo-
3MOLMOHAaNbLHOro cTatyca, aCTEHU4ECKUX CUHOPOMOB,
MoBbILWANUCh YMCTBEHHAsA U hnamyeckasn paboTocno-
COBHOCTb, YCKOPSANCA npoLuecc peadbunutaumm nocne
3aboneBaHnin. YctaHoBneHa 3PPEKTUBHOCTb 3TUX
npenapartoB B MpakTUKe CMOPTUBHOW MeAMLMHbI Npu
YyCKOpeHMM npouecca agantaumMm u BOCCTaHOBMIEHUS
nocne MakcumanbHbIX U cybmakcMMalsbHbIX OU3n-
YeCcKux Harpysok [28]. K ToMy Xe npenapar Ha OCHO-
BE O9KCTpaKTa XMBYYKM TYPKECTAHCKOW MOBbILAET
afjanTaumMoHHble BO3MOXHOCTU OpPraHu3ma >XeHLUWH
K CTpeccoBbIM cutyaumam [1].

OrpaHu4mmcs KpatkuM U3NOoXeEHWeM CBedeHun 06
ncnonb3oBaHum 20-E (coeanHeHns HU3KOTOKCUYHOIO
W OOHOBPEMEHHO obnajaroLiero LWUPOKUM 6uKoSo-
rMYeCKUM [EeNcTBMEeM) B COCTaBe OTEYECTBEHHbIX
JNlekapcTBeHHbIX npenapaTtos 1 BA.

dkaucTepoupcodepxallime npenapaTbl afanToreH-
HOro OEeWCTBMUA Havanu UCnonb30BaTbCA B MpakTu4ec-
ko megmumHe CCCP ¢ 1961 r., korga 3KCTpakT Kop-
HeBMLL panoHTUKyMa cadnoposugHoro sowlen B focy-
napcTtBeHHyo dapmakoneto CCCP. KopHesuiia
pacTeHus CTaHAapTM30BanUCb MO CyMME 3SKCTpak-
TMBHbIX BELLECTB eLle A0 YCTaHOBNEHUS Toro dakTa,
YTO TOHU3UPYKOLLUME CBOWCTBA panoHTUKyma cad-
NOPOBMAOHOIO CBfA3aHbl C HaNUMYMeM IKAUCTEPOU-
00B, KOTOpble 6b1SIM 06HAaPYXEHbI B PpaCTEHUM TOSBKO
B 1974 r. llepBbIM OTEYECTBEHHbIM 3dKAUCTEpOUa-
cojepxawiMMm npenapaTtoMm TOHU3MPYOLLEero AencT-
BUS, CTas JIeKapCTBEHHbIN npenapart, coaepXallni
nHameuayansHoli 20-E, BblgeneHHbIn U3 KOPHEBMULL,
panoHTMKyma cadnopoBUAHOIO WM paspeLlleHHbIN
K MeauuMHCKOMY npumeHeHuto ¢ 1987 r. Ero npu-
MEHSAI0T B KayecTBe TOHU3MPYIOLLEro CpencTBa;
y CMOPTCMEHOB BO BPEMS MHTEHCUBHbIX TPEHNPOBOK —
KaK cpencTBO, MOBbILAKOLLEE CKOPOCTHO-CUIOBbIE
KayecTBa B nepuof NOAroTOBKU K COPEBHOBAHMUAM,
a Takxe npu OuCyHKUMAX cepaeyvyHO-COCYyauCTOMn
CUCTEMBI C BbIpaXXEHHbIMU MPU3HaKaMu nepeHanpsxe-
HWA MUOKapAa u ycuneHmem 6enkoBoro katabonmama
[13]. Kpome ncnonb3osaHus B CNOPTUBHOM MeguLNHE
npenapart 3P@EKTUBHO NpUMEHAETCS NpU fie4eHnn
naM6n1o3a y 60/bHbIX C BbIpaXXEHHbIMU HapyLUEeHN-
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MM MMMYHHOro ctaTtyca (60fibHble Ty6epKynesom
n BUY-uHburumposaHHble) [9]. TepaneBTuyeckas gosa
coctasnset 30 mr/cyT [16]. Bbicokas achdeKkTUBHOCTb
M ofHOBpPEeMeHHO 6e3BpefHOCTb AaHHOro npenapara
npu UCMNOfIb30BaHMM B Nepuon NoaroTOBKWU BbICOKO-
KBaNMPUUNPOBAHHbLIX CMOPTCMEHOB NPUBESU K pa3pa-
60TKe n pernctpaumm B 2007 r. oTe4eCTBEHHbIX 9KAMUC-
Tepounpgcogepxawmx BA K nuwe gns cnopTuBHON
MeOULMHbI, B TOM 4YuUcre 060ralleHHbIX KOMMIEKCOM
BUTAMMHOB rpynnbl B, BUTaMMHaMU-aHTUOKCHMOAHTA-
Mu (BuTamuHel A, C n E), KOMNnekcoMm BUTAaMUHOB —
C, By, E, By, Bg, A, D3, cbonmeBas kucnota, HUKOTUHO-
Bas kucnota. 3tm BAL K nuwie MoryT 6biTb UCNOSb-
30BaHbl B NUTaHUN NIOAEN, UCMbITbIBAKOLWUX 60MbLUNE
m3nyeckme M YMCTBEHHbIE HArpy3ku B MoBcCef-
HEBHOM XW3HW KaK npodunakTuyeckoe cpepncrso
W B cCrnopte AfA YCKOPEHHOro Habopa MblevyHomn
Maccsbl, YBENIMYEHUSI MbILLEYHON CUSbl U CKOPOCTHO-
CUNOBbLIX NoKasaTenen, 3HaAYUTESNIbHOrO YCKOPEHMUs
BOCCTAHOB/IEHMA Nnocre noboro Bupa Harpysok, BO
BPeEMS WMHTEHCUBHbIX TpeHupoBoK. CyTo4vHas posa
aTux BA K nuwe cogepxut 2,5 Mr skgucrteHa.
B pesynsrate COBMECTHOro poCCUNCKO-6e10pyCCKOro
npoekTta pa3paboTaH 1 3aperncTpupoBaH cneuunanu-
3UPOBAaHHbIMA NULLEBON NPOJYKT ANSA NMUTaHUA CNopT-
CMEHOB, B KaX[ou Karicyne rnpopykta CofepXuTcs
20 Mr aKgucTeHa, BblAENEeHHOro U3 3KCTpakTa KOpHS
panoHTukyma cadpnoposugHoro. B 2013 r. 3aperuct-
pupoOBaH eLle oguH cneunann3npoBaHHbIN NULLIEBOW
NPOAYKT ANA NUTaHUa CNOPTCMEHOB, cofepKallunmn
B CBOEM COCTaBe 3KCTPaKT KOPHA panoHTUKyma cad-
noposngHoro (5 Mr 3KAUCTEHa B CYTOYHOW [03€), 3KC-
TpakTbl BUHOrpaga v a6soka, pactuTtesbHble nonuge-
HOJbI, BUTaMUHbI By, Bg, By.

B HacToslLLee BpeMs rafieHoBble npenapaTbl panoH-
TUKymMa cariopoBUAHOMO BbINycKawTca Ha TOMCKOM
XUMUKO-hapMaLeBTUYECKOM 3aBofe W Apyrux npeg-
NPUATUAX KaK TOHU3UPYIOLLEE CPencTBO. OKCTPaKT
3TOro0 pacTeHus ucrnonb3yeTca B cocTaBe 6e3an-
KOrOJIbHbIX TOHU3VPYIOLMX HaNUTKOB, a 3KCTpakT
Ha3eMHOM 4YacCTu XWUBYYKU TYpPKECTaHCKOW — B 3ana-
TEHTOBAHHOM cocTaBe Bogku [20].

Mo peaynsTataM npoBefeHHbIX WccnefoBaHuin
B 2008 r. ®epgepanbHon cnyxo6om PocnotpebHan3opa
(. MockBa) cybcTaHuuMA, npegcTaBfsloLas CMeCh
20-E n ero cTpykTypHOro nsomepa 25S-mHokoctepo-
Ha B COOTHOLLEeHMM 8:1, 3aperncTpmpoBaHa Kak cblpbe
ansa nonyyveHuna BA[l. B aTom Xxe rogy 3apermcTpupo-

Csepenus 06 aBTopax

BaHbl 3 KancynuposaHHble opmbl BA[l Ha ocHoBe
JaHHon cybctaHumm [18, 19]. MNonoxutenbHoe Bnus-
Hue npuema BA[ K nuLe Ha OCHOBE BbILLIEONNCAHHON
cybCcTaHUuMM B co4YeTaHUMm C BUTAMUHHO-MUHepalb-
HbIM KOMMJIEKCOM Ha (U3MYeckytlo paboTocnocob-
HOCTb JIbDKHWKOB BbICOKOW KBanuunkaumm oTMeyeHo
B pabore [5].

B KnuHM4Yeckux yCroBusX WUCCNegoBaHO BU-
AHMe 9TOW 3KAMcTepouacopepxawen cyobcTaHunm
B coctaBe BA[ K nuwe Ha NpoAyKTUBHOCTb MNams-
Tn. YcTaHoBMeHbl NO3UTUBHbIE 3DAEKTLI ee npvema
Ha napamMeTpbl KpaTKOBPEMEHHOM U OOSITOBPEMEHHON
namsaTn, T.e. Npyn QO3MPOBKE 2 Mr/CyT OHa yBenn4mBea-
€T YMCTBEHHY0 paboToCnOCO6HOCTb [6].

B 3aknioyeHne oTMETUM, YTO B HAcCToOsILLee BpeMs
MHOronfaHoBble uccnefoBaHns QUTO3KANCTEPO-
WOOB, OCHOBAaHHble Ha OMbIT€é COBETCKUX YYEeHbIX,
C MNpPUMMEHEHMEM COBPEMEHHbIX BbICOKOMH(OPMa-
TUBHbIX MeTOAUYECKMX MOOXOOO0B LUMPOKO BendyT-
CA B CTpaHax OfMXHero v panbHero 3apybexbs
[35, 38, 42, 46, 47]. B HacTOSLLEE BPEMSA HA MUPOBOM
pbiHKe nosBuiock okono 100 pasnn4HbIX 3KANCTEPO-
naocogepxawmx A K nuLie v cneunanmanpoBaHHbIX
NULLEBbIX MPOOYKTOB HA OCHOBE 9KCTPAKTOB PanoHTU-
Kyma cagpiopoBMaHOro n gpyrux akgucrepovaconep-
Xalnx pacTeHUn, Takmx Kak cyma nnu 6pasmnnbCKum
XeHblueHb (Rfaffia iresinoides), KuTanmckoro pacTte-
Hus Cyanotis vaga v ppyrux [37], npuyem MHorue
M3 HUX HaxogaT CBOe MPUMEHEHME B CNOPTUBHOM
nuTaHnn. MHOroYncneHHble pe3ynsTaTbl NPOBOAUMbIX
nccnegoBaHui NO3BOMAIOT MPOrHO3MPOBaTb pacLun-
peHue NPMMEHEHUs STUX pacTUTENbHbIX afanToreHoB
B coctaee BA[l kK nuuwe u cneunanmanpoBaHHbIX
nULEBbIX NpoaykTax Ana cnopTcMmeHoB. O4eBMAHO,
YTO MOBbIWEHUIO 3MPEKTUBHOCTU MNCMNOSNb3OBAHUSA
B CNOPTUBHOM MeNLUVHE PacTUTENbHbIX a0anToreHos,
B YACTHOCTW (PUTOIKANCTEPOUNOOB, A9 NoaaepXaHus
3[0POBbSA M ONTUMU3ALMU TPEHUPOBOYHOIO NpoLecca
6yneT cnoco6CTBOBaTb M3YyYeHWe UX MPUMEHEeHUs
C y4eTOM BO3pacTa v nHanmeuayasnbHblX PU3NYECKUX
Harpy30K KOHKPEeTHOro CNopTCMeHa.

UccnenoBaHus BbINOIHEHbI NPU YaCTUHHOMN
uHaHcoBovi nogaepxxke nporpammsl lNpesvgnyma
PAH «®yHpameHTasibHble HayKu — MEANLNHE»
(mpoekT Ne 12-I1-4-1023 «Hay4Hble 0CHOBbI co3haHus
afanToreHHHbIX 1 repornpoTEKTOPHLIX CPEACTB
PacTUTENIbHOIO MPOUCXOX[EHUSI»).
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Anatomo-thu3monoruyeckue u metabonuyeckue
0C00EHHOCTH OpPraHM3ma HHbIX CIOPTCMEHOB

Anatomic, physiological
and metabolic characteristics
of young athletes
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2 Russian Medical Academy of Postgraduate Education, Moscow

Payuonanvrotii no0xo0 xk opeanusayuu mpenupo8ouHozo nPoueccd, CopesHo-
8AMENLHOZ0 YUKIA, NPOUECCO8 60CCMAHOBIEHUS 8 NPAKMUKE 0eMCK020 U I0HO-
ueckozo cnopma mpebyem 3HAHUSL AHAMOMO-DUUOIOLULECKUX 0COOEHHOC-
meii opzanusma é smu gospacmuvie nepuodvl. Obmen amunokuciom y demei
6—12 nem npomexaem axmueno, 06ecneuusas noodepICKy NPoyeccos pocma
u paseumus. Y demeti 00wKOIbHOZ0 U PAHHE20 WKOILHOZ0 B03PACTOE HAOLIO-
daemcs CKIOHHOCMb K 2UNO02ZAUKEMULU, YMO C8A3AHO C HECOBEPULEHCMEOM Hell-
POZYMOPATLHOU PezyrAyuu MOOUTUSAYUU ZIUKOZEHA 8 NEUCHU U NOBHIUEHHOT
Yymuausayue 2ai0Kk03bl MKAHAMU. YMUIUIAUUS 210K03bL COOMEEMCMayem
ee YpoeHI Y 83poCavLx Atodeil, Hauunas ¢ 8—14-1emuezo gospacma. Y demeii
6 6ozpacme 0o 10 nem GvLAGLAEMCA NOGUIUEHHAS CKIOHHOCMb K 00pa30-
BAHUIO KEMOHOBLIX MeJl U Kemosy. Yposenv xolecmepuna nocie porcoeHus
ovicmpo nosviwaemcs. Hauunas ¢ nepuoda nonosozo cospesanus y 0e60-
uex nabuiodaiomcs 6olee 6blCOKUE NOKA3AMENIU 8 KPOSU 00uLez0 Xojec-
mepura, Xorecmepuna 6 JUnonpomeudax HU3KoU u 8biCOKOU NIOMHOCMU,
ueM y marvuuxos. B eozpacme 6—12 nem npoucxodum cuudxicenue yposis
0cHO61020 obmena do 1,3—-1,5 xxan/xe/u. Ycunenno pazsusaemcs movlueu-
nas cucmema. QYHKYUOHATLHOIMU 0COOEHHOCMAMU UEHMPATLHOU HEPEHOTU
cucmemvl sgrsemcs npeobiadanue npoueccos 6036yxrcdenus. lpu evinoane-
HUU HAZPY3KU O0CMAmouno 6oicmpo paseusaemcs ymomienue. B desmenn-
Hocmu cepoua npeobradaem MOHYC CUMNAMUYECKOU UACMU 6E2eMAMUG-
HOU HepeHOU cucmemvl. B cmpykmype desmenvrocmu sHOOKPUHHBLY Hcelles3
CYWECMBEHHO YBEAUUUBAETCS POLb 2UNOMALAMO-2UNOPUIAPHOL CUCTIEMDL.
Hosviuwaemcs wyecmeumenrbHOCMb MHOZUX JHcele3 SHYMpeHHel cexpeyuu
K MPONHBLM 20pMOHAM, Gbipabamviéaemvim 6 adenozunoguse. B sospac-
me 8—12 nem CunvHO YEeIUUUBACTNC PONb AOPEHAUHA, HOPAOPEHANUNA
u Opyeux 6uozennvix amunos. B sospacme 13—17 rem nacmynaem nepuod
10108020 CO3PEBAHUSL, UMO CBA3AHO CO ZHAUUMENLHIM USMEHEHUCM 20PMO-
Hanvrozo cmamyca opeanusma. Ilpoucxodum nybepmamuuiii ckavwox pocma,
y desouex amom npoyecc nacmynaem wa 1—2 200a panvuie no cpasHeHuo
¢ manvuuxamu. Co cmopomvl KOCMHO-MbIULEUHOU cUucmeMmobl Haubolee 6uipa-
Jcen pocm mpybuamvlx Kocmeu KOHeUHOCme, N0360HKO08, YEeIUdeHUe NAOM-
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HOCMU KOCMHOU MKAHU, MBIUUEUHOU MACCHL. YMEHbUAeM S 4acmoma cepoey-
HOLX COKPAWeHUtl, Yeeauuusaemcs npoooiiumesvHocms Gasvl U3zHaAHUSL
KPOBU, NOBLIUANMCS CUCTOIULECKUL 00beM, PYHKYUOHATbHbIE NoKa3ame-
AU Ovlxanus, codepicanue IPUMPOUUMO8 U 2emoziobuna. Yeeiuuusaemcs
BHIHOCAUBOCTL, PUIUUECKAS DeAMEIbHOCTND 0CYUeCMENAemcs 60aee IKOHO-
MUUHO, ueM 8 DemcKoM go3pacme.

Kniouesvie cnosa: anamomo-pusuonozuueckue 0coO6eHHOCIU 10HBIX CROPMC-
MeNn06, MemaborusmM AMUHOKUCLOM, HCUPHBLX KUCLOM
U Y2aes0006

A rational approach to the organization of the training process, the competitive
cycle, the recovery processes in the practice of child and youth sport requires
knowledge of the anatomical and physiological characteristics of the organism
in these age periods. Exchange of amino acids in children of 6 to 12 years
takes place very actively providing processes of growth and development. The
children of preschool and early school age have tendency to hypoglycemia due
to the imperfection of neurohumoral regulation of the mobilization of glycogen
in the liver and increased utilization of glucose. Glucose utilization corresponds
to its level in adults, ranging from 8 to 14 years of age. In children under the
age of 10 an increased tendency to the formation of ketone bodies and ketosis
is determined. Cholesterol levels increase rapidly after birth. From the period
of puberty, girls have higher levels of total cholesterol, cholesterol in low density
lipoprotein (LDL) and high density lipoproteins (HDL) than boys. At the age
of 6—12 years basal metabolic rate decreases to 1,3—1,5 kcal/kg/h. The muscular
system increasingly develops. Functional features of the central nervous system
is the predominance of excitation. Sympathetic part of the autonomic nervous
system prevails in heart’s activity. The role of the hypothalamic-pituitary system

@ significantly increases in the structure of the endocrine glands. The sensitivity
of many endocrine glands to the tropic hormone produced in the adenohypophysis
increases. At the age of 8—12 years the role of epinephrine, norepinephrine
and other biogenic amines especially increases. Period of puberty at the age
of 13—17 years is associated with a significant change in the hormonal status
of the organism. A pubertal growth spurt takes place, which occurs 1-2 years
earlier in girls than in boys. As for the skeletal system the most pronounced
growth of tubular bones of the limbs, spine and increase of bone density, muscle
mass occurs. Heart rate decreases, while the duration of the expulsion phase of
blood, cardiac output, respiratory functional parameters and red blood cells and
hemoglobin concentrations increase. Endurance rises, physical activity is more
economical than in childhood.

Key words: anatomical and physiological features of young athletes, amino
acids, fatty acids and carbohydrates metabolism

OCTMXEHME BbICOKMX CMOPTUBHBLIX pPe3ynbLTaToB
ﬂHeBO3MO)KHO 6e3 60/bLUNX PUINYECKUX U HEPBHO-
NCUXMYECKUX Harpysok. PauuoHanbHbI nogxon
K opraHusauuMuM TPEeHWPOBOYHOrO MpoLuecca, Copes-
HOBaTeNbLHOro LMKNa, NpoLeccoB BOCCTAHOBMEHMUSA
B NPakTUKe OeTCKOro 1 IOHOLLIECKOro crnopTa TpedyeT
3HaHWA aHaToMO-(PU3NONOrM4eCcKUX OCOBEHHOCTEN
opraHmama B 3T BO3pacTHble nepuogasbl [1, 2, 12].

Mpoueccbl pocTa U pa3BUTUA OpraHU3ma,
OTOEeNbHbIX €ro OpraHoB W CUCTEM WMET CBOU
ocobeHHocTn [2, 12]. B Bo3pacte 6-12 net npo-
WUCXOQUT CHUXEHME YPOBHA OCHOBHOro obmeHa Ao
1,3—1,5 Kkan/kr/4. YcuneHHo pa3BnBaeTCcs MbiLlevHas

cuctema. ObLlee copepxaHue MUOrnobuHa B Cke-
NeTHbIX MblWLax B Bo3pacte 6—11 net cocraenser
B cpegHem 7,9 r, B Bo3pacTe 12—13 net — 8,4 r. Temnbl
pocTa Tena y Manb4MKOB OOCTATOYHO PaBHOMEpPHbI,
€XerogHo AnvHa Tena yBenvyuBaeTcs Ha 4-5 cw,
macca Tena — Ha 2-3 kr. [1o 10 neTt 0eBoYKku No AnmHe
Tena yctynatoT Manbymkam. B Bospacte 10-11,5 net
y OeBOYeK HacTynaeT cka4ok pocta u ¢ 10 go 12 net
OEBOYKM OnepexarT ManbyukoB Mo TeMnam pocTa
[1, 10, 12].

®OYyHKUNOHANBHON OCOBGEHHOCTBIO LEeHTpasibHOM
HepBHoW cuctembl (LIHC) sBnseTca npeobnagaHve
npoueccoB BO36yXAeHMs. YPOBEHb OXPaHUTESNbHO-
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ro TOPMOXEHUSA OTHOCUTENIbHO HEBLICOKWUI, NOOBUX-
HOCTb HEpBHbLIX MpoLeccoB Hesenuka. Npwu BbINon-
HEHUW Harpy3kKm [OCTATOYHO ObLICTPO pas3BMBaETCS
yTomneHve. B pedATenbHOCTU cepaua npeob6nagaer
TOHYC CMMMAaTMYEeCKOWN YacTu BEreTaTMBHOW HEPBHOM
cuctemMbl. HactoTa cepaeydHbiX COKpaLleHU cocTas-
naet 75—-80 yao/MuH. YoapHbin o6bemM cepgua paBeH
B cpegHem 30—40 M5, MUHYTHbIKW 0O6bEM KPOBU —
okosio 2000 mn. Macca cepgua y geten B Bo3pacTte
10-11 net B cpegHem cocTtaBnseT 112 r, B Bo3pacTte
11-12 net — 128 1. O6LWan eMKOCTb Nlerkux konebnert-
cqa oT 1800 go 3400 MN, MUHYTHBLIN O6bEM OblXaHWs
coctaBnset 3,8—4 n/MWH, YPOBEHb MOrMOLEHNSA KUC-
nopoga paseH 4,8—5 mn/MuH/kr [1, 12].

CopepxaHue remornobvHa B KPOBM COCTaBnseT
130-140 r/n (B BO3pacTte 6-8 neT), KMcnopogHas
€MKOCTb KpoBU — 17,4%. OTHOCUTENBHO HEBbLICOKAs
KNCMOpOAHasA €MKOCTb KPOBM — BaXHbI hakTop
TMMUTUPOBAHUA CHabXeHns opraHmama [eTen Kuc-
nopoaom.

B cTpykType LeATenbHOCTU 3HAOKPUHHBIX Xenes
CYyLLEeCTBEHHO YBENNYMBAETCA POMb runoTanamo-
rmnocm3apHoOn CUCTEMBI, @ TaKXe YYBCTBUTENbHOCTb
MHOMUX >Xefie3 BHYTPEHHEN CEKPeUUn K TPOMHbIM
ropmoHam, BblpabaTbiBaemMbiM B afeHorunodmse.
B Bo3pacTte 8—12 net oco6eHHO yBennyneaeTcsa posib
ajpeHanuHa, HopagpeHanuHa u Opyrux 6UOoreHHbIX
aMUHOB. JekTbl agpeHannHa MHOroobpasHbl,
OH OeTepMUHMPYET MOOBUNN3ALMI0 SHEPreTUHECKUX
pecypcoB opraHmama. AHabonmn4eckue mnpoueccsl
B 9TOM BO3pacTe BO MHOIMOM PEerynupyloTcs comaro-
TponHbIM ropmoHoM runogwmsa (CTI) n HaxogsTcs
nop BAUSHMEM WHCyNuHa [1, 2, 12].

B Bospacte 13-17 net npoucxogaT ganbHenLuii
POCT W pasBMTWE OpraHuM3ama, HacTynaeT nepuoja
NOSIOBOr0 CO3pPEeBaHMA, YTO CBA3AHO CO 3Ha4uTeSb-
HbIM M3MEHEHWEM FOPMOHAaSIbHOro cTaTyca opraHms-
Ma. lNpoucxoant nyb6epTaTHbIN CKa4oK pocTa, y AeBO-
YeK 9TOT Mpouecc HacTynaeT Ha 1-2 roga paHblue,
Nno CPaBHEHMUIO C MasnbyMKamu. MNpupocT gnvHbl Tena,
OflHAaKO, Y [EeBOYEeK MeHee BbIpaXeH WU cocTasnser
8-10 cm B rog. Co CTOPOHbI KOCTHOW CUCTEMbI HANBO-
nee BbIpa>keHbl POCT TPy64aTbIX KOCTEN KOHEYHOCTEN,
NO3BOHKOB, YBENIMYeHWe MNIOTHOCTU KOCTHOM TKaHW.
YBenuyexnve B ANVHY Tynosuwla 06bl4HO HECKOSIbKO
OTCTaeT OT POCTa HUXHUX KOHeYHocTel. B aToM BO3-
pacTe yBenuyuBaeTCs MbllleyHasa Macca (TonwmHa
W ASIHa MbILEeYHbIX BOJSIOKOH CKENeTHOW MycKyna-
Typbl 1 gp.). CywecTseHHoe pa3sBuTne npunobpetaroT
ABurarternbHble KadecTBa: YKopaymsaeTcs BpemMs [BU-
ratenbHOM peakunn, cuna cokpaLleHus mMolLl, obLlee
cofepxaHue mMuornobuHa B CKENEeTHOW MycKynartype
yBennymBaetca go 10,5 r (B Bospacte 16-17 ner)
[1, 2, 12]. Mo mepe BO3pacTaHUA akTUBHOCTW MOJIO-
BbIX ropmoHoB BnusHue CTI Ha pocToBble NpO-
LlecCbl HECKONbKO yMeHbluaeTcs. B aTom Bo3pacTte
YMEHbLLAETCA YacToTa cepeyHbIX CoKpalleHun, yBe-
nu4mBaeTcsa NPOJONKUTENLHOCTL (hasbl U3rHaHuA

KPOBM, MOBLILLAETCA CUCTONMYECKNA 06beM. O6beM
cepaua konebnetcsa ot 430 go 500 cm3 (B BO3pacTe
13-15 ner) [2, 4, 11-13, 16].

MpoucxognT panbHevwee pas3BUTUE JIEroYHOM
TKaHW, YBENMYMBAOTCA (PYHKLMOHANbHAA MOLLHOCTb
ObIXaTeNbHOM CUCTEMbI, a TakxXe (YHKLMOHaNbHbIE
nokasaTtenu pAblXxaHus, COOEepXaHus SpUTPOLMUTOB
n remorno6buHa. B cBA3uM C yBennveHmem aHaTo-
MUYECKUX XapaKTEPUCTUK U OYHKLMOHASIbHbIX BO3-
MOXHOCTEN CepaevyHO-coCyauCcTON, [OblXaTeslbHOWN
WU OpYyrux CUCTEM opraHv3amMa B MOAPOCTKOBOM BO3-
pacte yBENMYMBAETCHA BbIHOCIMBOCTb, hM3nyeckas
0eAaTenbHOCTb OCYLLEeCTBASETCA 605ee 3KOHOMMUYHO,
Yyem B JE€TCKOM BO3pacTe.

OcobeHHocTH 06MEHa BellecTs
y AeTel U NOAPOCTKOB

Kaxgomy BO3pacTHOMY nepuogy COOTBETCTBYET
COCTOsIHMEe MeTabonuama, obecnedymBarolliee ONTU-
MasfibHoe COCTOSIHME NNacTUYECKUX U dHEepreTmyec-
knx npoueccoB. OCHOBHbIMM OCOBEHHOCTAMU MeTa-
6onu3ma y getern n NnogpocTkoB AsnsatoTea [1-3, 12]:
— Hanu4me cneumryecknux MNpoLEeccoB B Nnactu-

YeCcKOM Martepuane, OOYCNOBJIEHHbIX HEO6XOAM-

MOCTbIO pOCTa U pa3BUTUSA OpPraHnM3ma;

— U3MEHEHMA paga MeTabonnyecKux nNyTem u LMK-
OB, 4YTO CBSI3aHO C [Oenpeccuent reHoB-peryns-
TOPOB, MHAYKUWEN WAM nofaBfeHWeM cuHTesa
MHOTrnX OEPMEHTOB;

— pa3BuTue aJeKBaTHOW HeWporymopasnbHOW pery-
nAunmM obMeHa BeLLecCTB;

— yBEeJI4EHME YYBCTBUTENBLHOCTN OPraHoB N TKaHewn
K AeATeNbHOCTM FOPMOHOB M BMONOrMYECKM aKTUB-
HbIX BELLECTB;

— reTEPOXPOHHOCTb POCTa U PasBUTUA PasfINYHbIX
aHaTOMMYECKUX CUCTEM OpraHmM3ma;

— YBEJINYEHNE IHEPreTUHECKMX PEIEPBOB OpPraHm3-
Ma B NpoLecce pocTa;

— OTHOCUTESNIbHOE YMEHbLLEHNE 06beMA BHYTPEHHEN
cpedbl 3a CYET YBEIMYEHMSA KIETOYHOW Macchl
OpraHoB 1 TKaHewu;

— Hanu4mne ABNEHUS romeopeanca — NogaepXxaHus
NOCTOSHCTBA B pa3BMBAlOLLMXCS CUCTeEMax, oTpa-
XalLLEero reHHyo perynaumio npoLeccoB pocTa u
passuTuA, a Takxe aHaboNM4eckon HanpasfieH-
HOCTM OOMEHAa BELLIECTB.

O6MeH aMUMHOKUCIOT Yy AeTen 6-—12-neTHero BO3-
pacTta npoTekaeT o4YeHb aKTUMBHO, o6ecnevmBasn nog-
OepXKy npoueccoB pocTta W passutua. Y peten
OOLWIKONMBHOrO M paHHero LWKOJ/IbHOro BO3pacToB
HabngaeTca HekoTopass CKAOHHOCTb K TrMnornu-
KEMUWN MPU HEOQOCTATOYHOM MOCTYMNAEHUM C NULLEN
rMOKO3bl. OTO CBSA3AHO C HECOBEPLUEHCTBOM HENpo-
rymopanbHOM perynauun mobunuaaumm rnnkoreHa
B MNEYEHM W MOBbILEHHOW YyTUnNM3aunen rnoKo3bl
TKaHaAMWU. YTunmaaums rnioko3bl COOTBETCTBYET ee
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YPOBHIO Yy B3pOCnbIX nofgerd HadnHaa ¢ 8-14-nert-
Hero BoapacTta. O6MeH XMPOB B AETCKOM BO3pacTe
HOCUT HeyCTOMYMBbLIA XapakTep. Y Aetein B Bo3pacTe
no 10 net onpepensieTcs MNOBbILWEHHAs CKJIOHHOCTb
K 06pa30oBaHmMio KETOHOBLIX TeN (NPOOYKTOB HEMOSHO-
r0 OKUCNEHUA XWUPHBIX KMCNOT) U KeTO3y (CHWXeHue
pH KpoBW B CBA3M C HaKOMMEHWEM KETOHOBbLIX Ten).
VYpoBeHb XxonecTepuHa (CBOGOAHOrO W CBA3aHHOrO)
nocne poxpaeHus O6bICTPO noBbIlWaeTca. Ha4vnHas
C nepuopa nosioBoro co3pesaHns y feBo4YeK Habno-
fatotca 6onee BbICOKME nokKasartesnu B KpoBu obLue-
ro xonecTepuHa, XofiecTepuHa B nunonpotempgax
Hu3kon nnotHoctn (JIMHI) »n BbICOKOW MNAOTHOCTU
(JIMBIM), 4em y ManbyYMKoOB, YTO BO MHOrOM CBfI3aHO
C MOMOBBLIMW Pa3NUYMAMM B FOPMOHANBHOW peryns-
umMn obmeHa BewyecTs [1, 6, 12, 15].

A3pobHas npou3BOAUTENbHOCTD

B mnapwem LUKONBEHOM BO3pacTe aHeproobecneye-
HWE MbILIEYHOW OEeATeNIbHOCTU MAEeT No NyTu yBenu-
YeHUss aspobHbIX BO3MOXHOCTEN opraHuama. B atom
BO3pacTe MbilleyHble BOSIOKHA B COCTaBe MyCKyna-
TYpbl KOHEYHOCTEW OKOHYaTenbHO He AndbdepeHum-
poBaHbl, B COCTaBe MbIlLL, MpeobnafarT MeffeHHO
CoKpallawLmecs (OKCUaaTUBHbIE) MblLLEYHbIE BOJSOK-
Ha. B Bo3pacTte 6-12 net pebeHOK ferye rnepeHocut
9KCTEHCMBHbIE Harpy3ku, 4em WHTEHCUBHbIE. [eTn
MnafLlero LWKOSIbHOro Bo3pacra 06nafarT BbICOKON
BbIHOCMIMBOCTbLIO NpW paboTe YyMEPEHHOW WHTEHCUB-
HocTw. [pn HopManbLHOM NPOTEKaHUKN aganTaunoHHbIX
peakuuin Ha Harpysku, CBA3aHHblE C BbIHOC/IMBOCTbLIO,
Y IOHbIX CNIOPTCMEHOB OTMeYaeTCs nocnefoBarTenbHoe
yny4lieHne (yHKUMOHMPOBAHMA CUCTEM OpraHuama.
OTO BblpaXaeTcs B 9KOHOMM3aUUN DYHKLMIA cephed-
HO-COCYAMCTOM CUCTEMBI MPU CTAHOAPTHBLIX Harpy3Kax
pas3Ho MOLLHOCTWU, B MPOrpPecCMBHOM HapacTaHuu
a3p06HBIX BO3MOXHOCTEN OpraHn3ma.

HauvHas ¢ 12 ner B 3HepreTndeckom obecrieye-
HUM MbILLIEYHON [EeATEeNbHOCTU HacTynaeT onpege-
NEHHbIN NEepPenoMHbLI MOMEHT, KOTOPbIN XapakTepwu-
3yeTcsl CHUXEeHWeM aspobHOoM paboToCcnoCOOHOCTW.
OH o6ycnoeneH Ha4anom ny6epTaTHOro ckavka pocra
W BO3pacTaHMeM [ONU aHa3pOoO6HbIX MEeXaHW3MOB
3Hepronpoaykuun. BennymnHa makcumanbHon aspo6-
HOMW NPOU3BOAMTENBHOCTU Yy MasibYMKOB BbILLE MO
CpaBHEHMIO C AeBo4YkamMn. Hanbonbslwmnn roqoson npu-
pOCT aspobHOM NPOU3BOAUTENIBHOCTM OTMe4aeTcs
y Manb4mMkoB B Bo3pacTe 13—-14 neT (MakcumanbHoe
notpebnexne kucnopoaa, MKI - Ha 28%), y neBo4vek —
12-13 net (MKI1 - Ha 17%) [1, 2, 12, 13, 16].

AHaspo6Has NPoU3BOANTENILHOCTD

MakcumarbHbIn abCOMTHBIN YPOBEHb a3PO6HON
NPOU3BOAMTENBLHOCTN [OCTUrAETCH Y OHOLLEN B BO3-

pacte 18 nert, y geBywek — B 15-neTHeM Bo3pacrTe.
OTHOCUTENBHOE 3HaYeHWe 3TOro nokasaTens C BO3-
pacToM MNO4YTU He U3MEHSAEeTCH, 4TO ObycnoBnuBaet
[OCTaTO4YHO BbICOKYH a3pobHY0 paboToCNOCOOHOCTb
y OeTen n NogpoCTKOB C ee MakCMMYMOM B BO3pacTe
15-16 ner.

Mpn HepocTaTo4HOM ob6ecneyYeHun opraHmama
KNCMOPOAOM MbllleYyHas paboTa OCyLLeCcTBAsSeTCA
B OCHOBHOM B aHas’pobHOM pexume, T.e. NpU aHa-
3pPO6HON 3a[0/KEeHHOCTU. Pa3BuTne aHaspo6HOM
CUCTEMBbI 3HEpProo6ecrneyeHnss B MNaALUIEM LUKOSIb-
HOM BO3pacTe OTCcTaeT OoT adpobHon. CnocoBHOCTb
BbIMOMHATE PU3NYECKY0 paboTy B YCNOBUAX KMUC-
JNIOPOOHOM 3a40/MKEHHOCTM B 3TOM Bo3pacTe 6osee
HM3Kaa, 4yem B crapwem. PasButne aHaspo6HOMU
NpoOn3BOAUTENBHOCTU npogonxaetrca pJo 14-ner-
Hero Bo3pacTa, 3aTeM crtaébunuaupyetca. B mnag-
LWeM LWKOMIbHOM BO3pacTe ObLICTPO COKpallawoLime-
CH MMUKONMUTUYECKNE BOJSIOKHA (BbICTPbIE MbILLEYHbIE
BOJZIOKHA) MpPakKTUYEeCKU He pasBuTbl (COCTaBNAT
8-15% Bcex MbILEeYHbIX BOMOKOH CKESIETHOM MYCKY-
natypsl), B 12 net ux gona soapacTtaet Ao 23-33%
(ocobeHHO B MycKynaType HWXKXHUX KOHEYHOCTEMN)
[1, 2, 12, 16]. OQHOBPEMEHHO YBENMYMBAETCHA aKTMB-
HOCTb (hepMEHTOB aHadpobHOro rnMkonm3aa, npu-
BOOA K CYLIECTBEHHOMY TMOBbILIEHWUIO MPOAYKLUUMK
MOJSI0O4HOW KucnoTbl. B Bo3pacTte 14 neTt npoueHT-
HOe CcoAepXaHue ObICTPbIX MbILLEYHbIX BOJSIOKOH
(6bICTPO COKpaLLaloLLNXCSA) HECKONbKO CHMXaeTCs.
MakcnmanbHoe yBenuMyeHwe aHa’3pobHOM paboTo-
CNoco6bHOCTU HabnwpgaeTcsa B 15-neTHeM Bo3pacTe.
Mpy BbINOAHEHUN OETbMW WU NOQPOCTKAMK CTaHpap-
THOW paboTbl OAMHAKOBOW WMHTEHCMBHOCTW Yy OeTeun
BbllLle KOHLEHTpauus naktatra B KpoBwu, 6onee
Bblpa>X€Hbl CABUIN KUCNOTHO-LLENIOYHOrO paBHOBe-
cuns. OTO CBA3AHO C Manon eMKOCTblo 6ydepHbIX
CUCTEM, KOTOpas [OCTUraeT YpPOBHSA, XapakTEpHOro
ONa B3pOCnbIX NOAEN, B Nyb6epTaTHOM BoO3pacTe
(8 nepuog MonoBOro Co3peBaHusa), MO3TOMY
B MiafLleM LUKONbHOM BO3pacTe AeTW OTHOCUTESb-
HO MNJIOXO MNEepeHOCAT aHa’pOob6HO-rNNKONIUTUYEC-
KWe Harpysku, npueofslive K passBuTMIO aumposa.
BbIHOCNMBOCTL K CTaTU4eCKOM (DM3NYECKON Harpyske,
obecneynsaemMas NpPenMyLLEeCTBEHHO aHadpPOO6HbLIM
MEexaHW3MOM, B CYLLECTBEHHOW CTEerneHu cBfA3aHa
C KOHUeHTpauuen MOonoYHon kucnotbl. BospacTHoe
yBenu4yeHne 3TON BbIHOCIIMBOCTU MPOMUCXOONT Mpwn
CHMXEHUN aKTMBHOCTM aHadpo6HOro rnvkonuaa
N NOBbILLIEHNUN YCTOMHYMBOCTU CKENETHOW MyCKynary-
pbl K ycnosusm aumposa. A6COMOTHaA cuna MblLuL,
CBfi3aHHas C BO3PacTHbIM YBENNYEHWEM MblLLeYy-
HOW Maccbl (aHaTOMWYECKOro nonepeyHnkKa MbiLd,
MOLLIHOCTW COKpaTUTESIbHbIX CTPYKTYp, MNPOYHOC-
TU CYXOXWNUA W [Ap.), yBENn4MBaeTca C BO3PacTOM
[1, 2, 12, 16].

Pestomnpys, crnepnyet oTMeTuTb, 4TO buandeckas
paboToCcnocoBbHOCTb, CBA3aHHaa C a3pobHbIMN Mexa-
HM3MamMun SHepronpoaykuun, co3peBaeT B [OETCKOM
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BO3pacTe, a CBA3aHHas C aHa’pPOOHbIMM MEeXaHWu3-
MamMu — fnWb NpyY 3aBepLLEHMM NONOBOrO CO3peBa-
HUSA opraHuama.

Benkun — 370 CnoxHble asoTcogepxaline nonmme-
pbl, MOHOMEPaMW KOTOPbIX CRy>XaT aMWHOKMUCIOThI.
AMMHOKUCNOTHLIA COCTaB pa3HbiX 6eflkoB Heoau-
HaKoB M SIBNAETCS BaXHeuwen XapakTepucTUKon
Kaxgoro 6enka, a Takxe KpUTepuem ero LEeHHOC-
TM B NUTaHUM feten uM nogpoctkos [1, 3, 12, 14].
8 n3 20 aMWHOKMCNOT (BanuH, NenuuH, n3onen-
LMH, TPEOHWUH, dheHnnanaHud, TpuntodaH, METUOHWUH,
IN3NH) HE CUHTE3UPYIOTCS B OpraHMamMe 4enoBeka
MU NO3TOMY SABAAKOTCA He3aMeHWMbIMU (3cceHumanb-
HbiMK) dhakTopamMu nuTaHusa. Ona pgeten oo ropa
HE3aMEHNMOW aMUHOKWUCIIOTOM CRYXWUT TakXe ruc-
TUWOWH, a ONa geTen NepBbiX MECALEB XU3HU U, 0CO-
6€HHO, HEJOHOLLEHHbIX AeTEeN — UNCTEUH U TUPO3UH.
lMockonbkKy ANns nOCTpoeHus nogasnswoliero 60sb-
LUMHCTBa 6ENKOB opraHv3ama 4enoBeka TpebytTcs
Bce 20 aMUHOKMCNOT, HO B Pa3fIN4HbIX COOTHOLLIEHM-
ax, geduumt 6o He3aMeHMMOMW aMUHOKMUCIIOTbI
B MULLEBOM paLMoHe HEU36EXHO BEAET K HApYLLUEHUIO
cuHTe3a 6enka. bonee TOro, BaXHO He TOJSIbKO MO-
CTYMJIEHME C NULLIEN AOCTATOUHbIX KOSIMYECTB KaXKaon
M3 aMUHOKWUCIIOT, HO U UX MNpaBWSIbHOE COOTHOLLIE-
HUe, NpuénuxarLleecsa K COOTHOLLUEHMIO He3aMeHU-
MbIX aMMHOKMCIIOT B 6efikax 4YenoBeYeckoro Tena.
Mpn aTtom cbanaHCMpPOBAHHOCTb aMUHOKUCIIOTHOro
cocTaBa [ofKHa cobnaaTbCs HE TOMbKO B CPEOHEM
3a [ieHb, HO M B KaxAabln npuvem nuwm. Mpu Hapy-
LIEHUM Xe cOanaHCMPOBaHHOCTM aMMHOKMCIIOTHO-
ro cocrtaBa pauuoHa, CUHTE3 MOJNIHOLUEHHbIX 6enKoB
TakxXe HapyllaeTcs, 4TO BedeT K 3ajdepXke pocTa,
pasBuTMA OpraHM3ama u BOSHUKHOBEHUIO psga opyrnx
HapyLUeHWUN.

B cooTBeTCcTBUM C Hanbosiee pacnpocTpaHEeHHbIMK
COBPEMEHHbLIMW MPeAcTaBNEHUAMU, MOXHO BbIOENUTb
ABa YpPOBHA yOOBNETBOPEHUS PUIMOMOrNMYECKMX MO-
TpebHOoCTen Yenoseka B 6eskKe:

* MMHMMalbHbLIN YypPOBEHb MNoTpebneHus, obecne-
yMBawLWMn nogaepxaHue asoTucToro 6arnaHca
(T.e. paBHOBeECMA MexAy as0ToM, NOCTynaroLmMm
C NULLEN, U a30TOM, BbIBOAMMbLIM U3 OpraHu3ma
C MOYOM, KasioM 1 NOTOM) — TaK Ha3blBaeMbIn NOA-
OepXuBaroLLnin YpoBEHb;

* ONTMMaSIbHbIM YPOBEHb NOTPebneHns, obecne-
YMBAKLLNMN YCTONYMBOCTb 4YenoBeka K OeNCTBUIO
pas3nnyHbIX PUINYECKNX N NCUXUYECKUX HArpy30K,
cTpecca, HebnaronpuaTHbIX BHELUHUX (PakKTOpOB,
a TakXe afleKBaTHOro pocTa 1 pasBuTus.
BenvunHa nogaep>XxmBaroLero YpoBHA MOXeT ObITb

yCcTaHoBMIeHa A0CTaTO4HO NPOCTO U TOYHO NyTEM U3Y-
YyeHns asoTuctoro 6anaHca (taén. 1). C n3BecTHbIM

NPUOGANXKEHNEM MOXHO OLEHUTb TakKXe KONMN4ecTBO

6enka, Heobxogumoe Ans nogaepXaHusa HopmarsbHO-

ro pocra. Ansa 3TOro BbIMUCIAIOT KONMMYECTBO a3o0Ta,

KOTOpOE 3ajepXMBaeTca B opraHmame (Mcxopga w3

CpefHeCYTOYHON WHTEHCMBHOCTW NpUpoOCTa Macchl

Tabnuua 1. Ge3onacHblit ypoBeHb NoTpebneHus 6enka ons getei
1 NOAPOCTKOB

Bo3pacr, Insa nop- © | Cymmaproe | +2C0* | Be3sonacHblii
rofbl pepxanns | S | nortpe6ne- YPOBEHb
asoTuctoro | o Hue
6anaica |5
Mr asora/Kr/cyT r/6enka/kr/cyT
2-3 118 28 146 181 1,13
3-4 17 24 141 175 1,09
4-5 116 21 137 170 1,06
5-6 115 17 132 164 1,02
6-7 114 17 131 163 1,01
7-8 113 17 130 162 1,01
8-9 112 17 129 161 1,01
9-10 111 17 128 155 0,99
NleBoykn
10-11 110 19 129 161 1,00
11-12 109 17 126 157 0,98
12-13 108 15 123 154 0,96
13-14 107 13 120 150 0,94
14-15 106 9 115 144 0,90
15-16 105 7 112 140 0,87
16-17 104 2 106 132 0,83
17-18 103 0 103 129 0,80
Manbyuku
10-11 110 17 127 159 0,99
11-12 109 17 126 157 0,98
12-13 108 21 129 161 1,00
13-14 107 17 124 155 0,97
14-15 106 17 123 154 0,96
15-16 105 13 118 147 0,92
16-17 104 11 115 144 0,90
17-18 103 7 110 137 0,86

*CO — cTaHAapTHOE OTK/IOHEHMe.

Tena u W3BECTHOW cCpefHel KOHLUeHTpauuu asora
B opraHuame). NpnbéaBue K 3TON BENNYUHE ABA CTaH-
OapTHbIX OTKMOHEHUs (ana obecnevyeHnss HEOObIYHO
BbICOKUX MHAWBUAYaAsbHbIX NOTpebHOCTEN B 6efke
OTAENbHbIX AEeTEW M NOLPOCTKOB B NOnynsauum),
a TakXXe BeNn4YnHy, CBA3aHHY0 C BapuaLlmein CKopocTu
pocTa B TedeHne mecsaua (npyHuMmaemyto 3a 12-15%),
MOXHO paccuymTatb TakK HasblBaeMbli 6e30MacHbIN
ypOBeHb NOTpebneHns 6efka, KOTopbIM KonebrneTcs
oT 1,86 r Ha 1 Kr Macchl Tena B CyTKN Ana AeTen nep-
BbIX MecsaLeB Xn3Hu go 1 r/kr/cyt y neten 4-10 ner,
0,8 r/kr/cyT y gesywek n 0,86 r/kr/cyT — y lOHOLLEN
17—18 neT. OTa BENMYMHA HE YYMTbLIBAET, OAHAKO, YXe
YNOMSIHYTbIX BO3MOXHbIX [OOMOSIHUTESbHBIX MNOTPE6-
HOCTeW B 6esike, CBA3aHHbIX C 60MbLWINMN Y4EeOHbIMU
n pusmyecknmm Harpyskamu, genctememMm Hebnaro-
NPUATHBLIX KIMMaTU4ECKUX U SKOSIOrMyeckmnx gakTo-
poOB, a TakXXe HeJoCTaTO4HO BbICOKOW B6MOSI0MrNMYEeCKOMN
LeHHoCTM 6ernka paunoHa. Tak Kak TOYHbIA Konn4ecT-
BEHHbIN y4YeT 3TUX AOMOSIHUTENbHbIX NOTPebHOCTEN
npakTU4eCcKn HEBO3MOXEH, 6onee onpasfaHbl fencT-
Bylowime B Poccun pekomeHgauumn rno notpebneHuto
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Tabnuua 2. AMUHOKMCNOTHbIA COCTAaB MaeanbHOro 6enka

AmuHokucnoTa CopepxaHue aMMHOKUCHIOTbI
B uaeanbHom 6enke, r/100 r
3oneiunH 4,0
TeiiunH 7,0
JInann 55
MEeTUOHWH + UMCTUH 3,5
@DeHUnanaHuH + TUPO3UH 6,0
TpeoHuH 4,0
TpuntodaH 1,0
Banuu 5,0
TMCTUANH (He3aMeHNMM TONbKO ANS FPYAHbIX AeTen)

6enka (54 r/cyt pna peten 4-10 net n 69-87 r/cyt
ana nogpocTtkoB 11-17 neT), KOTOpble CYLECTBEH-
HO Bbille 6e30MacHOro ypoBHSA noTpebneHns 6enka,
pekoMmeHayemoro akcneptamn ®AO/BO3 [2, 3].

Oco60e 3Ha4YeHne MMeeT coepXaHune B NULLEBLIX
6enkax He3aMeHUMbIX aMWHOKMCIIOT M UX COOTHO-
weHne mexpagy cobon. YCTaHOBEHO, 4YTO aMWHO-
KUCNOTHBIA COCTaB MNULLEBbLIX OGENIKOB >XMBOTHOMO
NPONCXOXAEHUA Hanboriee 65IM30K K aMUHOKUCIOT-
HOMY cocTaBy 6e/IKOB YEN0BEeYeCKOro opraHnama, u
BCNeAcTBMe 3TOro 6uonorndeckas LeHHOCTb BENKOB
3TMX NPOAYKTOB Hambonee Bbicoka. [Ona xapak-
TEPUCTUKN KayecTBa Oefika LMPOKO WCNONb3YIOT
nokasaTtenb, 0603Ha4YaeMblli KakK aMWHOKUCIOT-
HbI CKOp. DTOT NokasaTenb BbIYMCNAETCA KaK Npo-
LEHTHOE OTHOLUEHWE cofepXaHus TOoW WIn UHOW
aMUMHOKUCNOTbI B nNuWeEBOM 6enke K coaepxa-
HUIO aMWHOKUCIOTLI B MaeanbHOM ANs 4YefnoBeka
6enke. Npun oueHKe KayecTBa 6efka MUCMONb3YOT
CTaHOapTHYIO aMuHokucnoTHy wkany GAO/BO3,
KoTopass kak 6bl mMofgenuvpyeT wupeanbHblni 6enoK
(Tabn. 2). Micnonb3ys 3Ty wWKany, MOXHO paccymtaTtb
aMWHOKUCSIOTHBIN CKOP ANS Pas3fidHbIX MULLEBbIX
NPOLYKTOB.

Buonornyeckas UEHHOCTb 6ENKOB 3aBUCUT He
TONMbKO OT MX aMWHOKUCAOTHOroO cocTaBa, HO U OT
OOCTYMHOCTU OTAESNbHbIX aMUHOKMCNOT. [JJOCTYNHOCTb
aMUHOKMCIIOT MOXET CHMXaTbCA MNpU  Hanmmymm
B MULLE MHIMBUTOPOB NPOTEONUTMHECKNX DEPMEHTOB
(NnpucyTCcTBYIOWNX, HANpUMep, B 6060BbIX) UK Ypes-
MepHON TepMu4eckon o6paboTke nNuULLEBbLIX MNPO-
OYKTOB. B 4acTHOCTM npu n36bITOYHOM HarpeBaHun
NPoOOyKTOB, 60ratbiX yriieBogamu, B HUX CHUXKAETCH
KONMMYECTBO AOCTYMHOrO NM3vHa BCNeACTBME peak-
UMM MenaHonguHoo6pa3oBaHusl, B KOTOPOWN y4acTBYy-
0T NU3MH 6EeNKOB 1 MN0KO3a YrieBofoB.

BaxHbIM nokasatenem kKadectBa 6enka nuin
MOXET CNYXUTb CTEMEHb Ero YCBOAEMOCTU, KOTopas
OoTpaXaeT MHTEHCUBHOCTb NPOTEONMN3a B >KENyLou-
HO-KMLLEYHOM TpakKTe W MOCNeayLEero BcacbiBaHUA
aMWHOKMCNOT B KMLeYHMK. o CKOpoCcTu nepeBapmBa-
HUA NPOTEONUTUYECKNMU ddepMeHTaMU BENKN MOXHO

pacnonoXuTb B CregyoLllenn nocnenoBaTenbHOCTH:
1 — 6enkn anua, pbibbl U MONoOKa, 2 — 6eNKn MAca,
3 — 6enkn xneba u Kpyn.

MHorve pactutenbHble NPOAYKTbl, 0CO6EHHO 3epPHO-
Bble, cofepXaTr 6eflkn NMOHUXEHHON 6MONOrnYecKon
LEHHOCTU: B KYKYypy3e, Hanpumep, MMeeTcs 3Hauu-
TenbHbI OeduunT TpuntTodaHa U NM3nHa, B NWeHu-
Lue — nM3MHa u TpeoHuHa. B To xe Bpems NpoayKThbl
XWBOTHOIO MPOUCXOXAEHMA codepXaT CpaBHUTENbHO
BbICOKOE KONM4YecTBO TpunTodaHa, NnM3nHa n cepoco-
Jepxawmx aMUHOKUCIOT, NOo3TOMy ANA yOOBNEeTBO-
peHus noTpebHOCTEN opraHn3Ma B aMUHOKMCNOTax
LenecoobpasHo MCNofb30BaTb KOMOUHAUWMW MuLe-
BbIX NMPOAYKTOB MO NPUHLMMY B3AUMHOI0 AOMONHEHMUSA
AVMUTUPYIOLLIMX BMONOIrMYECKY0 LIEHHOCTb aMWHO-
kucnot. B 4yacTHocTh, 6naronpusitHa Komo6uHauus
pacTUTENbHbIX U MOJIOYHbIX MPOJYKTOB.

Mpu oTnunyaroLlemcs xapakTepe XusHeneaTenbHOC-
TW, Pa3nnyHbIX PUINYECKUX Harpyskax noTpebHOCTU
B OTAESIbHbIX aMUHOKMCNoTax 6yayT CUIbHO pasnu-
yaTbCA. Tak, ANA CNOpPTCMEHOB XapakTepHO peskoe
NnoBbILWEHWe MOTPebHOCTN B rnyTaMmuHe. A3po6HbIe
Harpysku yBenu4MBaloT pacxof cepocopepXallimx
aMWHOKMWCIOT, CUNOBblE — MOBbILEHNE MOTPEOHOCTH
B pa3BeTBfIEHHbIX aMUHOKMCNOTaxX (NeriunH, usonen-
UWH, BanuH), NO3TOMY aMWHOKWUCIOTHbIA npodunb
nUWKM HEeo6XoAMMO CTPOUTb B COOTBETCTBUWM C MNO-
TpebHocTAMM opraHnama [1-3, 12, 14].

LLInpoko pacnpocTpaHeHO MHEeHWe O TOM, YTO MOoT-
pe6bHOCTU MHTEHCUBHO TPEHUPYIOLLIMXCS CNIOPTCMEHOB
B 6enke nosbiweHbl. CynTaeTcs, 4To Ansa yeBenuye-
HWS BbIHOCNIMBOCTW CregyeT KOMMeHcuMpoBaTb pac-
XOf MblleYHoro 6enka, pacxogyemMoro Ha OKWUCHM-
TenbHble npoueccbl. Bmecte ¢ TeM y6eauTenbHbIX
Hay4HbIX AaHHbIX, NOATBEPXAaLLNX 3TN MONOXEHUS,
B HacTosLLee BpeMs He nonyyeHo. Kpome Toro, Henb3s
He y4uTbiBaTb O4YE€BUAHbIX HeraTUBHbIX 3MPEKTOB
ero nepefo3vpoBKM, KOTOPbIe MOFYT Ha4vaTbCa YyXe
Cc po3bl 6enka 2—-4 r/kr maccel Tena. bbeino, B 4yact-
HOCTW, MOKa3aHo, YTO Y OYEHb UHTEHCMBHO TPEHUPY-
IOLLINXCS BENOCUMNEANCTOB (NMPY CYTOYHbIX 3HEeproTpa-
Tax 6onee 5900 KKas) NONOXUTENbHLIA 6anaHc azoTa
Ha6bnogaetTca npu notpebneHnn 6enka Ha YpoBHE
1,4 r/kr maccbl Tena, 4to nuwb Ha 20—40% npeBbl-
waeT noTpebHOCTb B 6enke nuy, BegyLumnx cugaynin
obpas XusHu. B Lenom B HacTosLee BpeMS AOMUHU-
pyeT MHeHue, 4TO ANns nogpepXxaHus BbIHOCIIMBOCTYU
CMOPTCMEHOB-NPO(ECCUOHANIOB Ha [O/MKHOM YpPOB-
He Heobxoaumo notpebnate 1,2—1,4 r 6enka/kr/cyT,
4YTO oTBeYaeT NpUeNn3nTenbHO 12% No KanopunHOC-
TV UX paumoHa (C y4eTOM TOro, 4YTO YrNeBOAHbIA KOM-
MOHEHT JOMXeH ob6ecneymBaTb MOBbLILEHHbIE 3HEp-
roTpatbl, COCTaBMsOLWME Yy CMOPTCMEHOB-IOHNOPOB
3500-4000 kkan/cyT, a y cnopTcMeHoB-Npodeccmo-
Hanos — 5000-6000 kkan/cyT) [2, 12, 14].

lMpogykTamMn C BbLICOKMM cofepXaHuem 6ernka,
Heo6XOoAUMbBIMU ONA BKIIIOYEHUS B MUTAHUE HOHbIX
CNOPTCMEHOB, ABAAIOTCA AMLUa, KYpUHOE MACO, MHOER-
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Ka; MOJIOYHble NPOAYKTbl — TBOPOI, CbIp, WMOTrypT,
Kedump, MOJOKO; NOCTHaA roBaguHa; pblba; 6060BbIE;
opexu. B onpefgeneHHbIx crnyyasx MOryT ObiTb peKo-
MeHA0BaHbI cneumanm3npoBaHHble BbICOKOOENKOBbIE
NPoAyKTbl, O60ralleHHble KOMMIEKCOM BUTaMUHOB
1N MUHepasbHbIX BELLECTB.

Knacc yrneBopoB BKto4yaeT 60nbLUOe YMCNO pas-
NINYHBIX COEOVHEHWUN, KOTopble MOryT 6biTb pasfe-
neHbl Ha 3 rpynnbl: MOHOCaxapuabl, onvrocaxapuabl
n nonucaxapwgel (taén. 3).

YrneBofbl CnyXaT BaXXHENLUMM UCTOYHUKOM 3Hep-
rmun, obecne4dmeasn y geten crtapwe roga go 50-60%
OT ob6Len kanopuHoctTM pauyunoHa. CrnocobHOCTb
YrNeBOAOB CIYXUTb BbICOKOIMHEKTUBHLIM MNCTOM-
HMKOM 3HEPrMn NeXuT B OCHOBe uX cbHeperaroLe-
ro 6enok pencteusa. lNpu nocTtynneHun c nuien
[OCTaTOYHOrO KONM4yecTea yrnesofoB aMUHOKUCOTbI
B HE3Ha4MTeNlbHOW CTeneHn WMCnonb3ylTca B opra-
HM3ME Kak 3HepreTMyeckun marepuan um yTUNn3u-
pylOTCH B OCHOBHOM [ANS1 Pas3NU4HbIX NNacTUyYecKux
Hy>xn [1, 3, 15].

Yrnesodbl NULLM WUrparoT BaxHy MeTadonu4yec-
KYl0 ponb, iIBNSACh NpefLlecTBEHHUKaMU rMMKoreHa
W TPUrAMLepuaoB, CTOYHMKOM YrIepoOAHOro ckeneta
3aMEHUMbIX aMWHOKMCIIOT, y4acTBys B MOCTPOEHUU
KOEPMEHTOB, HYKNEWHoBbIX KucnoT, AT® wn ppy-
rMx GMONMOrNMYECKM BaXKHbIX COeOMHEeHUn. Yrnesonpl
0Ka3blBalOT aHTMKETOreHHOe AeWCcTBMe, CTUMYNMPYS
OKMCIIeHMe aueTUnKoaH3numa A, obpasytoLerocs npu
OKWUCIIEHNM XMPHBIX KNCAOT [2, 3].

[MioKko3a sABnAeTCca TON CTPYKTYPHOW edunHULEN, U3
KOTOPOM NOCTPOEHbI BCE BaXXHENLLNE Nonncaxapuabl —
rMWKOreH, Kpaxman wu uenntonosa. [Miwokosa 6bICT-
poO BCACbIBAETCA B XENYAOYHO-KULLEYHOM TpakTe
W nocTynaeT B KpOBb, a 3ateM — B KIJIeTKM pas-
NWYHBIX OpraHoB W TKaHeW, rae oHa BOBfieKaeTcs
B Npouecchl 61MONOrn4eckoro okmucneHus. OknucneHne
FMIOKO3bl COMPSAXEHO C 06pa3oBaHNEM 3HAUUTENbHbIX
KONN4YeCcTB afeHO3MHTPUochopHon Kncnotel (ATD).
OHeprua Makpoaprmyeckux ceasen ATO aBnsetcs
YHUKanbHOW (DOPMOM 3HEepruun, UCnosb3yemMon opra-
HU3MOM AN peanu3aumm pasnuyHbiX OU3NOoNoru-
YeckuX (DYHKUWIW, MO3TOMY [JIOKO3a CIYyXWUT Haubo-
nee NerkoyTUInN3npyemMbiM MCTOYHUKOM 3HEeprun ans
yenoseka. Ponb rnoko3dbl 0Co6eHHO Benuka Ans
LUHC, roe oHa sBnseTcs BaXHeAwwmm cybcTpaTom
OKWUCTEHUSA.

®pyKTO3a — MEHee pacnpoCTpaHeHHbIn yrne-
BOA, YeM rfioKo3a. Hapagy ¢ rnoko3on pykTosa
BXOAMT B COCTaB Caxaposbl, a TakXe y4acTeyeT
B MOCTPOEHUN HEKOTOPbLIX BUOOB reMULENsonos
W nonucaxapmpa nHynuHa, npebunoTn4eckne CBONCT-
Ba KOTOpPOro nmMpuBfeKawT B rocfegHne rofabl
3Ha4YUTENbHOE BHMMaHWE K 3TOMY COEAUHEHWUIO.
®pyKTO3a, Tak Xe KaK 1 rfoKo3a, CNyXuT 6bICTPO-
YyTUNN3NPYEMbIM WCTOYHUKOM SHeprum u B eLle
60nblIeNn CTerneHW, 4Yem rIoKO3a, CKJIOHHA K rpe-
BpalieHuio B Tpurnuuepuabl. depMeHTbl, y4acTBy-

Tabnuua 3. Knaccumkauus yrnesonos

Monocaxapuabl Onurocaxapupbl | Monucaxapuabl
Tpuno3bl Oucaxapups!: lMepeBapuBaemble:
TeTpo3bl * Caxaposa * Kpaxman
MeHTO3bI: * 1aKTO32 * FJINKOTEH

» pn6osa * ManbT03a HenepesapuBaembie
 Ie30KcuMpnbo3a | Tpucaxapupbl 1 4aCTUYHO

* apabuHo3a nap. nepeBapuBaemble:

« puéynosawu ap. * Lennionosa

lekcosbl: (knetyarka)
* NI0K03a * FEMULENI0N03bI
« (ppykTO32 * IEKTUHOBbIE
* ranakTosau ap. BelecTBa
* Kameam
* UHYNNH
(nonnppykT03a)

oLwue B cneunduyeckmx npespatlieHmax ppykTossbl,
He TpebyloT AN nposiBNeHUs CBOEN aKTUBHOCTU
WHCYNuHa.

K 4ucny nepesapvBaembIx nonvcaxapugos npwu-
Hagnexar kpaxman wu rnukoreH. O6a coeguHeHus
NpeacTaBnsAlT NoONMMepbl rMKo3bl. B cocTtas kpax-
Mana BXOAsAT 2 BuMAa MNOAMMEpPOB: amuno3a U amu-
NONEeKTUH.

[MUKoreH oTnuMyaeTcs MO CBOEMY CTPOEHMIO OT
Kpaxmana 3HaunTenbHO 601bLUel pa3BeTBIEHHOCTLIO
ero MOneKkynbl — B rAVKoreHe 60KoBble OTBETBIIEHMUS
OCHOBHOW MONUMEPHOWM Lienu NMEITCH Yepes Kaxable
6—8 OoCTaTKOB [Jl0KO3bl, 06bEOMHEHHbIX JIMHENHOWN
a-1,4-cBaA3bl0. M36bITOK yrnesodoB, NOCTYNalwLwmx
C NuLen, npeBpaLlaeTcs B IMUKOreH, KOTOPbIA OTKNa-
OblBaeTca B TKaHAX M obpasyeT [eno YrneBofos,
N3 KOTOPOro npv Heo6xoAuMOCTU OpraHuM3m 4Yepna-
eT [oKO3Yy, MCNofb3yeMyo ANa peanu3auuun pas-
JINYHBIX unsnonorndeckmx QyHKumin. OCHOBHbLIMU
opraHamu, B KOTOPbIX MMEKTCA 3HAaYUTENbHbIE KOMU-
yecTBa rNNKOreHa, SBMAAIOTCHA MNeyYeHb U CKeneTHble
MbILLLbI; KOHLUEHTpauusa FnKoreHa B 3TUX opraHax
MOXET pJocTuraTb COOTBETCTBEHHO 4-5 n 1-2%.
Mpu oTCYTCTBMM MNOCTYMNNEHUS YINEBOLAOB C MNULLEN
3anacbl rfMKOreHa MOSIHOCTbIO WCCEKalT Yepes
12—18 4. B cBA3K C ncHepnaHnem pesepBoOB YrneBo-
[JOB pe3Ko YCUNUBAKTCA MPOLECChbl OKUCNEHUSA Apy-
roro BaXkHenwero cyéctpara OKUCIEHUS — XUPHbIX
KMCIOT, 3anacbl KOTOPbIX HAMHOMO NPEBLILLAIT 3ana-
Cbl yrnesofoB. OTO BeAeT K YCUNEHUI0 KeToreHesa,
OCOOEHHO Yy [ileTel paHHero M JOLWKOSIbHOro BO3pac-
Ta, XapakTepuayloLmnxca HeJOCTaTO4YHOW 3PenocTbio
MeXaHW3MOB PErynaunn yrinesogHO->XMPOBOro obme-
Ha. WicuepnaHme 3anacoB rnukoreHa BegeT K ycune-
HWIO NPOLIECCOB IOKOHEOreHe3a, HanpaBfeHHOro Ha
obecrneyeHne rnuKo30M XXN3HEHHO BAXHOIro opraHa —
rOMOBHOrO MO3ra, >XW3HEeCnoCOBHOCTb KOTOPOro
B 3HaYUTENbHOW CTENEHW CBA3aHa C MOCTOSHHbIM
WHTEHCUBHbIM OKMWCIIEHMEM [J0KO3bl. [dnutenbHoe
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CHWMXXEHWe YPOBHSA IMNKOreHa B NneYeHn BefeT K Hapy-
LUEHWNIO (PYHKLMI renaTtoumToB, CNocO6CTBYSA XMPO-
BOW MHUNbTpaLUuK, a 3aTeM 1 XUPOBOMN ANCTPOUn
ne4venm [1-3, 15].

CKOpOCTb YCBOEHUA pasHbIX YrneBodoB 3aBUCUT OT
nokasarerns, Ha3blBAEMOro TNIMKEMUYECKNUM WHOEK-
com ('), BbluMcnAemMbIM No hopmyre:

yBeNIMYeH1e CofepXXaHus roKo3bl B KPOBU
[} —__ocne npyema 1ccneayemoro NpoaykTa
YBENNYEHVe cofepXXaHus roKo3bl B KPOBM
rocrie npuema CTaHAaPTHOro NPoayKTa

, Y.

B kayecTtBe cTaHgapta O06bl4HO WCMOMb3YIOT
50 r rnoKo3bl UK MWeHNYHbIA XNeb, cofdep>kallnm
50 r kpaxmana. 3a 100 npuHAT TU 6enoro xneba.
Yewm Bbiwe U, Tem 6bICTpee pacTeT ypoBeHb caxapa
nocne npvemMa 3Toro npogykrta. Pe3koe BospacTtaHue
YPOBHSI caxapa B KpOBW BbI3bIBAET YCUSIEHHOE Bblfe-
neHne 13 nopXXenyao4yHoONn Xenesbl UHCYNUHA (ropMo-
Ha, perynupyoLLero ypoBeHb caxapa B KpoBy).

Mpn n36bITKE YyrNeBofoB B paumoHe 4acTb UX npe-
o6pasyeTcs B XMPOBYIO TKaHb. YrneBoAbl C BbICOKUM
' npn HeymepeHHOM ynoTpebneHnn cnocobCTByIOT
HapallMBaHUIO XUPOBbIX 3anacoB. Yrneeofbl ¢ HU3-
knm ' obecneynBaloT paBHOMEpPHOE MOCTYnneHue
rMIOKO3bl B KPOBb, CllefoBaTefnbHO, CNoco6CTBYIOT
NMOCTOSAHHOW NoAnuTKe opraHnama. Benepacreume 4vero
ynoTpebneHne Takux NpoayKTOB CMOCOOGCTBYET Ny4-
el paboTe ropMOHanbHOM CUCTEMBI M ONTUMANBHOWN
pa6otocnoco6HocTU. NMpn cnunosom Harpyske nNoTpeo6-
HOCTb B yrrnesogax 6orbLue, npn a3apobHON Harpyske
OHa MeHbLue. [Npu He3HaYMTENBLHOM Harpyake (B3poc-
nble nogu) NoTpebHOCTb B yrneesofdax CoCTaBnsieT
4-5 r/kr/cyT, npy yMmepeHHbIX (1-2 4 B pfeHb) —
5—6 r/kr/cyT, yMEepeHHO-BbICOKMX Harpyskax (2—4 u) —
6—7 r/Kr/cyT, BbICOKUX Harpy3kax (6onee 4 4 B feHb) —
7-8 r/kr/cyT [1, 9, 13].

Xupbl nuwm pgenatca Ha 2 60nbLne rpynnbi:
a) CO6CTBEHHO XUPbl (UMM HENTParbHbIE XUPbI), KOTO-
pble N0 CBOEMY XMMWYECKOMY CTPOEHWIO SIBASAKOTCA
Tpurnmuepunaamu; 6) XuponogobHsele BeLlecTsa (Mnu
nVMNounAabl), BKIOYalOLWMe HEeCKONbKO rpynn coeau-
HeHul — docdonunuapl, ctepuHbl U ap. OCHOBHbIM
NPOAYKTOM pacLlenneHns MULLEBbIX XUPOB ABMAIOT-
CA pasnuyHble XWPHble KWUCNOTbI, KOTOPble AenaTcs
Ha 2 rpynnbl: a) HacbIWEHHbIE XWUPHblE KUCNOTHI,
He coepXallue B CBOE MOsieKye OBOMHbIX CBA3EW;
6) HeHachbllWeHHble (MOHO- M MNOJSIMHEHACBILLEHHbIE)
XXWPHblE KUCIOThI, cogepxalime ogHy n 6onee OBOW-
HbIX CBA3EMN.

He3aMeHUMbIMU XUPHLIMU KUCIOTaMWU  ABNSAKOT-
cs apaxupoHoBas kucnota (20:4), oTHocsLwascs
K CEMENCTBY ®-6 XUPHbIX KUCNOT, 3MKO30MNEHTaeHo-
Bas (20:5) n gokosorekcaeHoBas (20:6) XXMPHbIE KNC-
noTbl N3 cemMelicTea -3 [3, 4, 6, 9, 12]. B T0 Xxe Bpems
B NULLEBbLIX NPOAYKTax 3TU KUCNOTbl NMPUCYTCTBYIOT
B Heb6OoMbLINX KOonMyecTBax, HO cofepxxartcsd 3Ha-

YnTenbHble KONMM4YecTBa WX NpPefLeCTBEHHUKOB —
nunHoneson (18:2, ®-6), U3 KOTOpPOM B oOpraHname
obpasyeTcs apaxvgoHoBas KUCNoTa, 1 NMHONEHOBON
(18:3, ®-3), N3 KOTOPOWN CUHTEIMPYIOTCHA XUPHbIE KUC-
noTbl cemelnicTea ®-3 [3, 9].

MHorouncneHHsle nccrnefosaHusa no3BonUAN ycTa-
HOBWTb, YTO XWNPHbIE KUCNOTbI U3 CEMENCTB ®-6 1 ®-3
BbIMOMHAT B OpraHn3Me pasfn4yHble BaXXHewnluve
6uonorndeckne yHKUMN. TN (PYHKLMN CBA3AHbI
C MUX CMOCOBHOCTBIO ObITh NpefLecTBEHHNKAMN LLUNMPO-
KOro crnektpa O6MONOrMYeckn akTUBHbIX BELLUEeCTB —
3MKO3aHOMAOB: MNpocTarfnaHgMHoOB, NPOCTaUnKIINHOB,
TPOMOOKCAHOB U NENKOTPUEHOB. OTU COEAMHEHUS
NPoABMSAIOT MHOMOCTOPOHHME U3NONOrn4yeckme
n mMetabonuyeckue aeKTbl, NpuyeM BO MHOMMX
cnyyaax nonsapHble. Tak, TPOMOOKCaHbl CNOCO6CT-
BYIOT Ba30KOHCTPUKLMW W NOBbLILIAIOT CBepTbiBae-
MOCTb KPOBM, TOrAa Kak npocTaumnkinHbl NPoABAAOT
NPOTMBOMNONOXHbIE 3dhdpeKkTbl. [pocTarnaHgnHel E
NPOSBMAIOT NPOBOCNAaNUTENbHbIE, a NpocTarnaHanHbl
F> npotuBoBocnanutenbHble cBoricTBa. CrOXHOCTb
MeTaboNIMYeCKMX B3aMMOOTHOLLUEHWUN, CYLLECTBYO-
LWKUX Mexay pasnuyHbiMW Kflaccamu 3Mko3aHOoMAOoB,
ycyryonseTcs TeM 06CTOATENbCTBOM, YTO KJHOYEBbIM
perynatopHbiM 3BEHOM WX 06pa3oBaHUA M3 COOT-
BETCTBYIOLMX MPEALLIECTBEHHUKOB, XUPHbIX KUCNOT
®-6 N ®-3 CEeMENCTB, CNYXUT ogHa 1 Ta Xe depMeH-
THas cuctema (UMKNooKcureHasa). Becnepcteume atoro
B OpraHn3mMe CyLLeCTBYIOT KOHKYPEHTHbIE OTHOLLEHNS
Mexay 3 OCHOBHbIMM MpPefaLIeCcTBEHHUKAMWN CUHTe-
3a pasfiMyHbIX 9MKO3aHOWAOB: AUrOMO-y-JIMHONEBOW
(20:3, -6), apaxmngoHoBon (20:4, »-6) N NMHONEHOBOW
(18:3, ®-3) knucnotamm [3, 6, 9].

B ycnoeuax HeOocTatoOYHOro CO3pPEBaHUS  LMKIO-
OKCUreHasbl CUHTE3 3MKO30MeHTaeHOBOW W [OKO30-
reKCaeHOBOW XMPHbIX KUCIOT PEe3KO CHUXaEeTCA Wnu
npekpaiiaeTtca. PaccMOTpeHHble [aHHble, YyKasblBa-
IOLLMEe Ha BaXKHYK (OU3MOSIOrMYECKYID POMb MOSNHE-
HacbILeHHbIX XUPpHbIX KucnoT (MHXKK), nossonstoT
NOHATb AaBHO M3BECTHblE (haKTbl 3HAYUTESIBHBLIX Hapy-
WweHnn, K KoTopbiM BefdeT gedmunt MNMHXK y neten
(3apepxka pocTa, M3MEHEHMS CO CTOPOHbI KOXM
n gp.). B nocnegHue rogbl 6b1710 YCTAHOBEHO TakKXe,
YTO A1 HOPMasbHOMO POCTa M Pa3BUTMA OETEN N afek-
BaTHOro MMMYHHOro OTBETa HEO6XOAMMO HE TOSNbKO
JocTaTo4Hoe abcontoTHoe konmnvecTBo MNMHXXK B nmue,
HO M NPaBWUIbHOE COOTHOLLEHWE MEXAY COAep)XaHUeM
NMHXK cemeincte o-3 U »-6. [na obecneyeHns agek-
BaTHoro noctynneHus MNMHXXK ob6oux cemencTs nuiie-
Bble paLMOHbl B MEPBYIO O04Yepenb AOSMKHbI COAepXaTb
2 rpynnbl NPOAYKTOB: @) pacTuTefibHble macna (nog-
COJTHEYHOE U KYKYPY3HOE, ABNSIOLUMECH KOHLIeHTpaTa-
MU ®-6 XMUPHbIX KUCMOT, a TakXe COEBOE U parncoBoe
mMacna, cogepxatlme cmecb -6 1 ®-3 K1CnoT); 6) pbioy,
OCOBEHHO XUPHYIO (Kambary, CKyMoputo, Cenbib nBacu
1 gp.), copepxaLlyto 3Ha4mTenbHble Konnyectea MNMHXXK
cemencTea -3 — [OKO3areKCcaeHoBY0, 3MKo3aneHTae-
HOBYI0, & TaK>Xe JOKO30MNEHTAEHOBY!O.
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BuTamMuHbl — HU3KOMONEKYNAPHbIE OpraHnyYeckne
COENHEHUS C BbICOKOMN BMONOrMYECKOM aKTUBHOCTbIO,
Heobxo4uMble AN HOPMaslbHOW XU3HeOeATeNbHOCTH,
KOTOpble, OOHAKO, HEe CWUHTE3UpPylTCA (HEKOTOpble
CUHTE3UPYIOTCH, HO B HEOQOCTaTOYHOM KONMYEeCTBe)
B OpraHmame u rocTynalwT B OpraHuaMm C nuien.
BuTaMnHbl OTHOCATCA K YMCIly HE3AMEHMMBbIX (3CCEH-
unaneHbIX) pakTopos nutanus [1-3, 8, 12].

Makpo- U MUKPO3NeMeHTbl TakXxe npuHagnexar
K YMCIy 3CCeHUManbHbIX MULLEBLIX BELWECTB N BKIIO-
4atT HECKONbKO [ECATKOB coefvHeHU. XoTsa dyHK-
LMM Ka>K40ro U3 HUX OCTaTOHHO cneundunydHbl, MOXHO
BblOENNUTb HECKONbKO Haubonee o6WKMX Ona BCex
MWHepanbHbIX BeLeCcTB (YHKUUA: y4acTue MUuHe-
panbHbIX BeLECTB B MOCTPOEHUM TKaHEW, KIeToK
M MX KOMIMOHEHTOB M y4acTue B noggep>XXaHuum MOH-
HOro paBHOBECUA B KJleTkax, HeoO6XoAMMOro ans mx
HOpPMasibHOW XU3HeLeATeNbHOCTU 1 onpeaensitowero
3NEeKTPOBO36YOMMOCTb KJIETOK, KNIETOYHbIX OpraHesns
M NX MeMbpaH, nexallyto B OCHOBE TakKuUX XU3HEH-
HO BaXKHbIX (QYHKUWA, Kak HEpPBHOE BO3OYXAEHWe
M MblLLeYHoe cokpawleHre. MnHeparnbHble BellecTsa
UrparT BaXXHyl posib B 06MeHe BOAbl B OpraHu3me,

CsefneHus 06 aBTopax

perynaumm akTMBHOCTU MHOMMX (hepMeHTOoB. Taknm
06pa3oM MMHEpasbHble BELLECTBA, BbIMOMHAT (OYHK-
UMM 3K3OrEHHbIX PErynsatopos (u3MONOrn4eckmnx
npoLeccoB, NO3TOMY OCOGEHHO BaXKeH MOCTOAHHbIN
KOHTPONb 3@ [AOCTaTO4YHbIM COAEepPXaHWemM BUTaAMMU-
HOB M MMUHepanbHbIX BELLECTB B paumoHax pOeTten
1 nogpocTkos [3, 5, 7, 12].

BopHbii 6anaHc. [Motepss 9-12% BoAbl ABNS-
eTca 4pes3BblHaWHOW cuTyaumen pna opraHu3ama
N MOXET MPUBECTU K netanbHoOMy wucxogy [1, 2,
12, 13]. 3HaunTenbHbIM HaKTOPOM, OrpaHNYMBAIOLLUM
BbICOKYIO CMOPTUBHYIO paboToCnoCO6HOCTb, ABMAeT-
CSl HapyLLEeHWE NUTLEBOIO pexuma, U, kak ClnefcTeue,
noteps BOAbl, COJMEN, HapyLleHne TepMoperynaumu
opraHuama. [loTepu BoAbl NPU YMEPEHHOW U3N-
YeCKOW Harpy3ke B TedeHuWe MepBoro 4aca (npwu
Temnepatype 20—25 °C) y OHbIX CIOPTCMEHOB MOryT
pocturatbe 1 n/4. HagexHbii cnocob dmnamnonornyec-
KV NpaBuiibHO BO3MeLLaTb NMoTepu BOAbl U conen —
ynoTpebnaTe cneuunanbsHble YrneBoAHO-3NeKTPONnT-
Hble HanuTKKM (pacTBOpPbl) HEBOMbLUMMKW MOPLUAMHM
yepes3 10—15 MuH. [pK 9TO NOCTYNNEHNE XNOKOCTU HE
OOMMKHO npesbiwatb 0,5-0,7 n/y.
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Oco6eHHOCTW OpraHn3auuy NUTaHUA OHbIX CNOPTCMEHOB

Features of organization
of nutrition for young athletes

M.M. Korostelyoval, D.B. Nikityuk?,
L.Yu. Volkova?

1 @rbY «HWUW nutanus» PAMH, Mocksa

2 [bOY N0 «Poccuitckana MeanUMHCKAs akaaeMus NOCAeaMNAOMHOTO
obpasoBaHus, Mocksa

1 Institute of Nutrition of Russian Academy of Medical Sciences,
Moscow

2 Russian Medical Academy of Postgraduate Education, Moscow

Opeanusayus payuorarvbioz0 NUMAHUsL 1OHLLX CROPMCMEH08 N0Opa3ymesa-
em Haauyue onpedeseniozo PeicumMd, 6KI0UaAu,ez0 pacnpedeietue npuemos
NUWU HA NPOMSIHCEHUU OHSL, KPAMHOCMU NUMAHUSL, YMO OOJIHCHO CMPOLO
CO2LACOBLIBANBCSL C PEACUMOM MPEHUPOBOUNH020 npouecca. lompebrocms
CNOPMCMENHA 8 FIHEPLUU U NUULEBHLY BEULeCMBAX CYULECMBEHHO PA3IULACTCS
6 saeucumocmu om euda cnopma u obsema nazpysxu. B OI'LY «HUHU
numanus> PAMH paspaGomanvt pexomendyemvie cpednecymounvle nabopwl
nPOOYKMOo8, 8 OCHOBY KOMOPHLX NOLONCCHDL CYMOUHBLE FHEPZOMPAMBL IOHDLX
CNOPMCMEHO8 8 3A8UCUMOCTIU OM ONUMETbHOCTU U HANPSAICEHHOCU PU3u-
UECKUX HAZPY30K NPU 3AHAMUU PASTUUHBIMU GUOAMU CROPMA, IMU HAGOPbL
o6ecneuusaiom 10HbLX CROPMCMEN08 He0OX00UMIMU NUULEBLIMU BeUECTEA-
MU U Muxponympuenmamu. B npedcopesnosamenvnvlii nepuod cnopmcme-
Ham 0am 6blcOKY0 QUIULECKYIO HAPY3KY U 8 PAUUOHE MUHUMUSUPYIOM
nPOOYKMbL ¢ BHICOKUM COOePICaAHUEM Y2lle80008; payuon 00axcen Gbimy
8 OCHOBHOM OENK0BO-JCUPOGHIM CO SHAUUMENLHOIM COOEPICAHUEM KICTUAMK.
Tpenuposounwlii npouecc Ha Gone maxkozo Pauuona O0axHceH Obimb UHMEH-
CUBHBIM Ha npomsxceHuu 3 Onell, 3amem cCnOpmcmMena pexomendyemcs nepe-
gecmu Ha 60zamulil Y21e00aMU PAYUOH, UMO COUEMAEMC C CYUeCMEEHHDIM
CHUMCEHUEM UHMEHCUBHOCMU HAZPY3KU — CYNEPKOMNEHCAUUS 2IUKOZEHA.
B copesnosamenvnviii nepuod nuuya 00axNcHA GbiMb 6bLCOKOKALOPULHOL,
XOPOULO Yceosemoli u maroobsemnoil. B neil donscmuvr npeobradamv noi-
HoOUeHHble OeaKU U COOePHCAmMbes 6 HeoOX0OUMOM KOIUuecmee yYzie6o0bl.
B smom nepuod He pexomenHOyemcs 6Ka0OUAMb 8 MEHI0 HOBble 0N CHOPM-
cmena 6ar0da u npodyxmot. Ilpu numanuu na oucmanyuu ocHosHas 3adaua
COCMOUM 8 80CNOTHEHUU IHEPLEMUUECKUX, BOOHBLY, MUHEPATILHLY PECYPCO8,
8 nodoepicanuu HOPMAILHOU KOHYECHMPAYUU CAXaApa 6 Kposu. Imo docmu-
2aemcs NPUEMOM JleZKOYCBOSEMbLY Y2le60008 ¢ OMHOCUMENLHO HeOOLbUUM
KOJIUUECTNEOM HCUOKOCTNU, NOBHIULEHHBLM COOEDICAHUEM 8 NPOOYKMe GUMAMU-
106 U MUHEPANLLHLLX BEUYECTNE, UMO GOCNOIHAEN UX MPAMbL U CROCOOCMEYem
noddepicanuio 600H0-CONe6020 00MeHA HA HEOOXOOUMOM YPOBHE, NPUECMOM
nPOOYKMo8 6 HCUOKOM COCMOAHUU, HeOONbuUMU nopuuimu. B eoccmano-
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GUMENLHBLT NEPUOD NPU NOMOUU A0EKEAMH020 NUMAHUSL CAedYem Pewumo
credyiouue 3a0auu: 60CCMAHOBUMYb KUCLOMHO-UEIOUHOU U B00HO-COe-
60l 6ananc, ycmpanumo oeticmeue npooyxmos memaboiusma (Mouesumbwl,
MOLOUHOU KUCIOMbL, AMMUAKA U OP.), CBAZAHHBIX C NOBLUEHHOT PU3UUECKOT
HazpY3KOL, 60CCMANOBUMD 3ANACHL Y2Le60006, 00ecneuumy NAACMULecKul
o06men, npoyeccol cunmesa. Taxce 6 cmamve co0epICAMCS OCHOGHbIE CAHU-
mapmo-snudemuoozuveckue mpebosanus ¥ pabomam nuuebioxos, noobopy
NUULEeBLLX NPOOYKMOB U OeAMENbHOCTIU CROPMUBHBLY 8PAUell.

Knrouesote cnosa: onvie cnopmcemenvl, nompe6ﬁocmb 6 9HEPZUU U NUU,EB8bLX
eewecmeax, Cymounvie Ha60pbl npoaykmoe

Organization of nutrition for young athletes implied a regime, which includes
the distribution of meals throughout the day, the multiplicity of power an
nutrients that must be strictly consistent with the mode of the training process.
Athletes’ requirements in energy and nutrients vary considerably depending
on the sport discipline and the amount of intense of physical activity. In the
Institute of Nutrition of Russian Academy of Medical Sciences the recommended
average daily sets of products, which are based on daily energy expenditure of
young athletes, depending on the duration and intensity of physical activity
in diverse kinds sports has been developed, these kits provide young athletes
the necessary nutrients and micronutrients. In precompetitive period athletes
must be given high physical activity and the diet should be mainly protein and
Jat-containing, with a high level of fiber. The training process should be intense
for three days, then the athlete is advised to transfer to the carbohydrate-rich
diet that is combined with a significant reduction in the intensity of trainings —
glycogen super compensation. During competition period meal should be well
digestible and low-volume. It must contain proteins of high biological values and
carbohydrates in the required quantity. During this period the inclusion of new
dishes and products in the menu for athletes is not desirable. During marathon
the main aim is to recover the energy, water, mineral resources, and to maintain
normal blood glucose concentrations. This is achieved in the following ways:
carbohydrate intake with a relatively small amount of liquid, high product content
of vitamins and minerals that helps to maintain the water-salt metabolism at the
appropriate level, taking food in liquid form, in small portions. In the recovery
period adequate nutrition should achieve the following objectives: to restore the
acid-base and fluid and electrolyte balance, eliminate the effect of metabolic
products (urea, lactic acid, ammonia, etc) associated with high physical activity;
restore carbohydrate stores, provide plastic exchange, synthesis processes. The
article also contains the basic sanitary and epidemiological requirements for the
catering departments, selection of products and sports doctors.

Key words: young athletes, requirements in energy and nutrients, daily
food sets

Ba)KHeI7ILIJVIM hakTopoM, obecrneymBalonUM ONTU- * BbIOOp afekBaTHbIX POPM MUTAHUA C Y4eTOM
ManbHyl agantauuio opraHuama oHbIX CNopTC- nepvoga CNOPTUBHOW [AEATENIbHOCTU, C Y4YeTOoM
MEHOB K Harpyske, siBIS€TCH aJIMMeHTapHbIN hakTop. pexunmMma TPeHUPOBOK U COPEBHOBaHUN;
K OCHOBHbIM MpUHUMMNAM MUTAHUSA KOHBIX CropTCMe- ® UCMOSb30BaHNE MHOYUUPYIOLLEro BIUAHUS MNULLe-
HOB OTHOCAT [2—4, 6, 7, 15]: BbIX BELLEeCTB AN akTMBauuMn (PU3NOSOrMyecKmnx
e CHabXeHue CNopTCMEHOB HEOOXOAMMBIM KONUYeECT- npoLeccoB (a3pobHOr0 OKUCMEHUSA, HaKOMJEHUS
BOM 3HEepruu, COOTBETCTBYIOLLUUM €€ BbICOKOMY MMOrNobuHa, onTuMM3auun MYHKUUN UMMYHHOM
pacxofy B npolecce (pn3n4ecKnx Harpysok; cuctemMbl U Ap.) U co3faHus MeTaboNIM4ecKoro
e cOOMOOEHNE NPUHLUNOB Cc6anaHCUpPOBAHHOIO doHa, BbIrOAHOro ANa 6uocuHTEe3a rymoparb-
NUTaHUS NPUMEHUTENBHO K ONnpedesneHHbIM Buaam HbIX PErynaTopoB W OCYLLUECTBIIEHUS UX OesTesNb-
cnopTta u MHTEHCUBHOCTU HarpysokK, BKlo4as pac- HOCTW;
npegeneHne KaropuMHOCTU NO BMAAM OCHOBHbIX ® UCMNONb30BaHME paKkTopa NUTaHusa Ona obecneve-
NULLIEBbIX BELLIECTB; HUA HapallnBaHUA MaccChl Tena Un ee CHUXEHUS.
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MoTpe6bHOCTL CNOPTCMEHA B 3HEPTrUM N MULLEBLIX
BellecTBax CyLeCTBEHHO pas3findyaeTcsa B 3aBU-
cumocTu oT Bupa cnopta [6, 8, 10, 16, 17, 19].
PacnpeneneHve copepXaHWss OCHOBHbIX MULLEBLIX
BELLECTB B CYTOYHbIX pauuoHax CNopTCMEHOB pas-
HbIX cheuyuanu3auun npegcrasneHo B T1abn. 1 u 2.
B ®IbY «HUWN nutaHuns» PAMH paspa6oTtaHbl peko-
MeHOyeMble CpefdHecyTo4YHble Habopbl MPOLYKTOB,
B OCHOBY KOTOpPbIX MOJSIOXEHblI CYTO4YHbIE 3HEPro-
TpaTbl OHbIX CMNOPTCMEHOB B 3aBMCUMOCTU OT OJU-
TENMBbHOCTU M HaNPSXEHHOCTUN (PU3NYECKMX Harpy30K
npu 3aHATUKX pasnnyHbIMKM BMaamu cnopta (taén. 3),
3T Habopbl 06ecrneymBaloT HOHbIX CMNOPTCMEHOB
Heo6XoAUMbIMU MULLEBLIMW BELECTBAMU U MUKPO-
HyTpueHTamn (tabn. 4). OpraHusauus pauuoHanb-
HOFO MUTaHWA OHbLIX CMOPTCMEHOB Mnoapa3ymeBaeT
HanM4ve OnpefeneHHoro pexuma, BKIYaKLLEero
pacnpefeneHne npMemMoB NULLM Ha NPOTAXXEHUN OHS,
KpaTHOCTU NMUTaHWS, YTO OOJSIKHO CTPOro Cornacosbl-
BaTbCsl C XapakTepom u rpaddMkoM TPEHUPOBOHYHOIO
npouecca [12—-14]. C uenblo onNTMMU3aLUN NUTAHUSA
IOHbIM CNOPTCMEHaM nokasaHo 4—5-pa3oBoe NuTaHune
C WHTepBanamu mexgy npuemom numwm 2,5-3,5 u.
VBenuyeHne KpaTHOCTU NPUEMOB MWLM Ha OHe

WHTEHCUBHbIX (PU3NYECKUX Harpy30K Crnoco6CTBY-
eT 605ee paBHOMEPHOMY MOCTYMNIEHUIO MULLEBbLIX
BELLECTB, UX Ny4LLIEMY YCBOEHMIO, YyTUNU3aLnn.

HenocpencTBeHHO nepen TPEHUPOBKOW MNpuem
MWW He OOMXKeH ObiTb O6MbHBIM, MOCKOMbKY 3TO
yXyawaetr paboToCnoCO6HOCTb CMOPTCMEHA, Cno-
CO6CTBYET nepepacnpeneneHno Kposu, yxyawaet
KPOBOCHabXeHNE CKEeNneTHbIX MbIll, MX obecneve-
Hue kmucnopogoM. Mexay npuemMoMm NULLY U Havanom
TPEHMPOBKN UHTEPBAN HE OOMKEH COCTaBNATbL MEHee
1-1,5 4 gng BupoB cnopTa, CBA3AHHbLIX C ONUTESNb-
HbIMW M3n4eckuMn Harpyskamu [3, 4, 9, 11, 18].
[na cKOpOCTHO-CUNOBLIX BUOOB CriopTa 3TOT Nepuog,
OOJKEeH cocTaBnAaTb He MeHee 3 4. [Nocne 3aBepLueHus
TPEHMPOBKN OCHOBHOW NPUEM MULLIN JOSKEH ObITb He
paHee 4yem Yepes3 1 4. Hegonyctumo nposefeHue Tpe-
HUPOBKM HaToLLaK, MOCKONbKY hm3ndeckasn Harpyska
B 9TOM CJly4ae MPUBOAMUT K UCTOLLEHUIO YrNEBOLHbBIX
3anacoB, CHMXEHUK paboToOCNOCOBHOCTU, uHorga
BMOTb A0 PaKTUHECKON HEBO3MOXXHOCTU BbIMOMHATH
Harpy3ky. PacnpegeneHne paumoHa no KanopunHoc-
TV HeobXxoOUMO KOOPAMHMPOBATb C PEXUMOM Tpe-
HUPOBOYHOM OEATENBHOCTU IOHbIX CMOPTCMEHOB, YTO
oTpaxeHo B Tabn. 5.

Ta6nuua 1. CyToyHas NnoTpe6HOCTb B 3HEPrUM, OCHOBHbIX MULLEBLIX BELLECTBAX, BUTAMUHAX, MUHEPANbHbIX BELIECTBAX KOHbIX CNOPT-

CMEHOB B 3aBUCMMOCTM OT MX cneumnannsdauyum [4]

Ipynnbl BUAOB cnopTta | BospacrT, |Mon | Kanopwit- | benok, | Xup, | Yrne- | Kanoumi, | XKeneso, | Butamuu | Butamud | Butamuu
ner HOCTb, r r |sopblr Mr Mr By, Mr B,, Mr C,mr
KKan
lMepBas — BMAbI CNOPTA, 6-10 - 2350 77 79 335 1100 12 1,2 1,4 60
HE CBASAHHDIE COSHA- 144 43 |\ | 2750 90 | 92 | 390 | 1200 15 1,4 17 70
YUTENbHbIMU q)msvwec—
KIIMW Harpy3Kami i 2500 82 | 84 | 355 1200 18 1,3 1,5 70
14-18 | m 3000 98 | 100 | 425 1200 15 1,5 1,8 70
1 2600 90 | 90 | 360 1200 18 1,3 1,5 70
Bropas — Buabl cnopta, | 6-10 | — 2680 9% | 78 | 395 1355 17 2,0 2,2 100
CBAiI3aHHbIe C KPAaTKOB-
DEMEHHbIMM, HO 3Hau- | 11-13 | m 3050 112 | 90 | 448 1550 23 2,3 2,5 115
TeSbHbIMU (U3N4ECKN- i 2650 97 | 79 | 399 1400 23 2,0 2,2 100
MW Harpy3kamm 14-18 | m | 3600 132 | 106 | 528 | 1550 23 27 3,0 135
o 3050 112 | 90 | 448 1400 23 2,3 2,5 115
TpeTbsi — BUAbI CIOPTA, | 6-10 | — 3080 108 | 95 | 440 1355 17 2,3 2,6 114
XapaKTepu3yioLnecs 11-13 | ™ 3600 132 | 106 | 528 1550 23 27 3,0 135
60nbLlWINM 06BEMOM
Ul IHTEHCUBHOCTBIO I 3400 125 | 100 | 499 1400 23 2,6 2,8 128
(busn4eckoit Harpyskn | 1448 | u 3900 134 | 126 | 522 1550 23 2,9 3,3 146
I 3300 114 | 107 | 444 1400 23 2,5 2,8 124
YeTBEpTas — BUABI 6-10 | - 3080 108 | 95 | 440 1355 17 2,3 2,6 114
CMOpTa, CBASAHHbIE 113 | m | 3600 132 | 106 | 528 | 1550 23 27 3,0 135
C ANNTeNbHbIMU U
HanPsKeHHbIMM U3N- 1 3400 125 | 100 | 499 1400 23 2,6 2,8 128
HECKIMIA Harpy3Kamu 1418 | ™ 4600 157 | 148 | 627 1550 23 3,5 3,8 173
1 3900 134 | 126 | 522 1550 23 2,9 3,3 146
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Tabnuua 2. CyTo4Has NOTPEOHOCTb HOHbIX CMOPTCMEHOB Pa3fiMyHbIX Creuuanu3annii B BATaMUHAX U MUHEpPasbHbIX BeLLecTBax [3]

Bup cnopra ButamuHbl MuHepanbHbie BewecTsa
C,mr | By, mr | B, mr | Bg, Mr | Bg, MKr | Byo, Mkr | PP,mr | A,mr | E;mr | Ca,r | P,r (Fe,mr | Mg,mr| Kr
lMmMHacTuka, gurypHoe kataHue | 120- | 2,5- | 3,0- | 5,0- | 400- 6 21-35| 2,0~ [15-30| 1,0- | 1,3—- | 25- | 400- | 4,0-
175 3,5 4,0 7,0 500 3,0 1,4 1,8 35 700 5,0
Jlerkas atneTuka, 6er 150- | 2,8- | 3,6— | 5,0- | 400- 8 30- | 2,5- [22-26| 1,2- | 1,5- | 26— | 500- | 4,5-
Ha KOPOTKWE AUCTaHLMN 200 3,6 4,2 8,0 500 36 3,5 21 2,6 40 700 55
Jlerkas atnetuka, 6er 180- | 3,0- | 3,6- | 6,0- | 500- 10 32-42| 3,0- | 25- | 1,6— | 2,0- | 30- | 600- | 5,0-
Ha CpefHue 1 ANINHHbIE 250 4,0 4,8 9,0 600 3,6 40 2,3 2,8 40 800 55
ANcTaHLuu
CBEpPXANNHHbIE ANCTAHLMM, 200- | 3,2- | 3,9- | 7,0- | 500- 10 32- | 3,2- | 28- | 1,8- | 2,2- | 35- | 600- | 55—
mapadoH, cnopTuBHas 350 5,0 50 | 10,0 | 600 45 3,8 45 2,6 3,5 45 800 7,0
x04b6a
lnaBaHue, BOAHOE MOS0 150- | 3,2- | 3,4- | 6,0- | 400- 3 25- | 3,0- | 28- | 1,2- | 1,5- | 25- | 500- | 4,5-
250 5,0 4,5 8,0 500 40 3,8 35 2,1 2,6 40 700 55
Tsxenas atneTuka 175- | 2,5- | 4,0- | 7,0- | 450- 9 26— | 2,8— | 20- | 2,0- | 2,5- | 20— | 500- | 4,0-
210 4,0 55 | 10,0 | 600 45 3,8 35 2,4 3,0 35 700 6,5
Bopb6a n 6oke 175- | 2,4- | 3,8- | 6,0- | 450- 9 25- | 3,0- | 20- | 2,0- | 2,5- | 20— | 500- | 5,0-
250 | 4,0 52 | 10,0 | 600 45 3,8 30 2,4 3,0 35 700 6,0
[pebns akagemuyeckas, 200- | 31- | 3,6- | 50- | 500- 10 30- | 3,0- | 25- | 1,8-| 2,3- | 30- | 600- | 50-
6aiipapka, KaHoa 300 | 4,5 5,3 8,0 600 45 3,6 45 2,5 31 45 800 6,5
®yT605, XOKKEN 180- | 3,0- | 3,9- | 6,0- | 400- 8 30- | 3,0- | 25— | 1,2— | 1,5—- | 25— | 450- | 4,5-
220 3,9 4,4 8,0 500 35 3,6 30 1,8 2,3 30 650 55
backert6on, Bonenoon 190- | 3,0- | 3,8- | 6,0- | 450- 8 30- | 3,2- | 25— | 1,2- | 15— | 25- | 300- | 4,0-
240 | 4,2 4,8 9,0 550 40 3,7 35 1,9 2,4 40 700 6,0
BenocnopT, roHKmM Ha Tpeke 150- | 3,5- | 4,0- | 6,0- | 400- 10 26- | 2,8- | 26- | 1,3— | 1,5- | 25- | 600- | 4,5-
250 | 4,0 4,6 7,0 500 40 3,6 36 2,3 2,8 30 800 6,0
Benocnopt, roHKu Ha Wwocce 200- | 4,0- | 46— | 7,0- | 500- 10 32- | 3,0- | 30- | 1,8- | 2,3- | 30- | 400- | 5,0-
350 | 4,8 52 | 10,0 | 600 45 3,8 45 2,7 3,4 40 600 7,0
KOHHbIA cnopT 130- | 2,7- | 3,0- | 5,0- | 400- 6 24— | 2,0~ | 20- | 1,0- | 1,3—- | 25— | 400- | 4,0-
175 3,0 3,5 7,0 450 30 2,7 30 1,4 1,8 30 700 50
CTpenkoBblii cnopT 150- | 3,1- | 3,6- | 5,0- | 400- 6 30- | 2,8- | 20- | 1,2- | 1,5- | 20- | 400- | 4,5-
200 3,6 4,2 8,0 450 35 3,7 30 2,0 2,8 30 500 55
MapycHbiii cnopT 130- | 2,6- | 3,0- | 5,0- | 400- 6 25- | 3,5- | 20- | 1,0- | 1,3- | 20— | 500- | 4,0-
180 3,5 4,0 7,0 450 35 4,0 30 1,4 1,8 30 700 50
JIbDKHbIA CNOPT, KOPOTKKE 150- | 3,4- | 3,8- | 7,0- | 450- 8 30- | 3,0- | 20- | 1,2- | 15- | 25- | 70- | 45—
OUcTaHLmMm 210 4,0 4,6 9,0 500 40 3,6 40 2,3 2,8 40 9,0 55
JIbDKHbIRA CNOPT, AMHHbIE 200- | 3,8- | 4,3- | 6,0- | 500- 10 34- | 3,0- | 30- | 1,8- | 2,3- | 30- | 600- | 5,0-
AncTaHLum 350 | 4,9 5,6 9,0 600 45 3,8 45 2,6 3,2 45 800 7,0
KoHbK06EXHbIi cnopT 150- | 3,4- | 3,8- | 7,0- | 400- 9 30- | 2,5- | 20- | 1,2- | 1,5—- | 25— | 500- | 4,5-
200 3,9 4,4 9,0 550 40 3,5 40 2,3 2,8 40 700 6,5

Ha aTane 6a3oBon NOAroTOBKWM pauuoH No cogep-
>KaHUIO OCHOBHbIX NMULLEBbLIX BELLECTB U 3HEPrMn [ON-
XXEH yunTbiBaTb CNeUnuKy KOHKpEeTHOro Buaa cnop-
Ta. B npencopeBHoBaTenbHbIM nNepuop, MPUMEPHO
3a Hefen [0 OTBETCTBEHHOrO cTapTa, CNopTCMeHaMm
0atoT BbICOKYH (DM3NYECKYHO Harpy3ky u B paumoHe
MWHUMU3NPYIOT NPOAYKTbl C BbICOKUM COOEp>KaHU-
€M YrneBofoB; paunoH OO/MKEH OblTb B OCHOBHOM
6eNKOBO-XXMPOBLIM CO 3Ha4YUTESbHbIM COOEpPXaHU-
€M KnetyaTku. TpeHMpOBOYHLIA Mpouecc Ha ¢oHe
TakKoro paumoHa A0/MKeH ObiTb MHTEHCMBHbBIM Ha Mpo-
TAXEeHUn 3 [Hen, 3aTeM CnopTCMeHa peKoMeHAy-
eTca nepeBecTM Ha 6oratbiii yriesogamu pauuoH
(NpoAayKTbl C BbLICOKMM COAEPXaHWeM YrrneBoaos,
PPYKThbI, OBOLLIN), YTO COYETAETCH C CYLLECTBEHHbIM
CHMXXEHMEM WHTEHCMBHOCTWU Harpy3km — TaK Ha3bl-
BaeMbli Tannep (CynepkomMmneHcaums rAnkoreHa)

[2—4, 9, 19]. 0 BO3MOXHOCTN TPEHNPOBKU B NEPUOL,
NPUMeEHeHUs1 BbICOKOYIIEBOAHOIO paunoHa xena-
TenbHO He npoBoauTb. OCOBEHHO BaXXHO NpoBeaeHne
Tannepa B BMAax crnopra, HanpasfleHHbIX Ha BbIHOCIN-
BOCTb. PeXunM nutaHnsa crnopTCMEHOB NPU CHUXEHUN
Maccbl Tena NPUMEeHUTESNTbHO K IOHbIM CNOopTCMEHam
OOJIKEeH MCNosb30BaTbCA fMWb MO Heobxogumoc-
™M nop HabnwgeHuem Bpada. lMoTteps maccbl Tena
OOCTUraeTcs orpaHuyYyeHMeM oOLLen KasropumHOCTU
paunMoHa, yMeHbLUeHWEM COfepXaHus B HeM yrie-
BOOOB, CONeNn, BOAbl NPU COXPaHEHUN OTHOCUTESIbHO
6onbLUMX KOoNn4decTB 6enka. B aToT nepmopg B paunoH
Luenecoo6bpasHo BBOAUTL NPOAYKTbLI C BbICOKOW 6UO-
NIOrMYECKOWN LIEHHOCThLIO.

B copeBHoOBaTeNbHbIN Nepuog nNuLla osKHa ObITb
BbICOKOKaJIOPUNHOWN, XOPOLLIO YCBOAEMOM N Manoo6b-
eMHon. B Hel ponxHbl npeobnagatb MOSIHOLEHHbIE
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Tabnuua 3. CpeaHecyTo4HbIE HABOPbI NPOAYKTOB 415 NUTAHUS HOHBIX CNOPTCMEHOB

HaumeHoBaHue Ha6op Ne 1 Ha6op Ne 2 Ha6op Ne 3 Ha6op No 4 Ha6op Ne 5 Ha6op Ne 6 Ha6op No 7
npoayKToB (2500 kkan) | (2700 kkan) | (3100 kkan) | (3400 kkan) | (3600 kkan) | (3900 kkan) | (4600 kkan)
HeTTo, | 6pyT- | HeTTO,| 6pyT- |HETTO, | 6PYT- | HETTO, | 6pyT- | HETTO, | OPYT- | HETTO, | 6pyT- | HETTO,| 6pyT-
LMai| TO, |[LMA | TO, |LMA | TO, |LMA | TO, |LMA | TO, | LMA | TO, | MR | TO,
r,Mn r,Mn r,Mn r,mn r,Mn r,Mn r,Mn
Xne6 pxaHon 80 80 100 | 100 | 120 | 120 | 150 | 150 | 170 | 170 | 190 | 190 | 250 | 250
(PXKaHO-NLIEHNYHbIN)
Xne6 nweHnYHbIA 150 | 150 | 175 | 175 | 200 | 200 | 235 | 235 | 240 | 240 | 240 | 240 | 250 | 250
(13 MyKu B/C)
Myka niweHun4Han 15 15 20 20 20 20 25 25 25 25 35 35 40 40
Kpynebl, 6060BbIe 45 45 45 45 55 55 60 60 65 65 70 70 80 80
MakapoHHble 15 15 20 20 25 25 30 30 35 35 35 35 45 45
n3gnenus
Kaptodhenb 188 | 250 | 188 | 250 | 200 | 267 | 200 | 267 | 220 | 293 | 230 | 307 | 250 | 333
OBoLLy cBeXME 280 | 350 | 300 | 375 | 350 | 438 | 350 | 438 | 370 | 463 | 380 | 475 | 400 | 500
®pyKTbl CBEXME 185 | 224 | 185 | 200 | 200 | 216 | 200 | 216 | 200 | 216 | 350 | 378 | 350 378
®pyKTbl CyXxue 15 15 15 15 25 25 25 25 25 25 30 30 30 30
Cokn 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 250 | 250 | 300 | 300
M0400BOLLHbIE
Msco xxunoBaHHoe 70 78 70 78 75 83 85 94 90 100 95 106 | 110 122
(roBsiamHa 1 Kar.)
Ubinnsta 1 kart. 35 40 45 51 55 63 60 69 10 11 15 16,5 | 35 38,5
NOTPOLUEHHbIE
Pbi6a, hune 55 57 70 73 75 78 80 83 60 69 70 80 100 114
Kon6acHble 15 15,3 15 153 | 20 | 204 | 20 | 204 | 85 88 90 93 100 104
n3genus
Monoko (2,5%) 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 20 | 204 | 25 | 255 | 40 40,8
KncnomonoyHeie 150 | 150 | 165 | 165 | 180 | 180 | 180 | 180 | 300 | 300 | 300 | 300 | 300 | 300
npoayKThl (2,5%)
TBOPOT HEXMPHbIt 50 50 55 55 60 60 65 65 180 | 180 | 200 | 200 | 300 300
(0,6%)
Cbip 10 10,2 10 10,2 10 10,2 10 10,2 | 70 70 75 75 80 80
CmeTaHa (10%) 10 10 10 10 10 10 15 15 10 10,2 15 153 | 20 20,4
Macno 30 30 30 30 35 35 35 35 15 15 20 20 25 25
CNMBOYHOE
Macno 15 15 15 15 20 20 20 20 40 40 45 45 50 50
pacTuTeNibHOe
Caxap 45 45 45 45 50 50 55 55 20 20 20 20 25 25
Konautepckue 25 25 25 25 40 40 50 50 55 55 55 55 60 60
13Lenus, BapeHoe,
noBUANO
Yan 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 55 55 55 55 70 70
Kakao 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 0,4 0,4 0,4 0,4 0,4 0,4
Opoxoku x/n 1 1 1 1 1 1 1 1 1,2 1,2 1,2 1,2 1,2 1,2
AL AneTmyeckoe 40 |1wr.| 40 (1wt | 40 |1wr| 40 (1wt | 40 |1wr| 40 |[1wr | 60 |15wr
Conb 5 5 5 5 5 5 7 7 7 7 7 7 7 7

_BIT 6 2013 _(I(Ja

6enkn n copgepxarbcsi B He06XOOMMOM KoOnn4yec-
TBe yrnesofbl. B 3TOT nepuon He pekomeHayeTcs
BK/lO4aTb B MEHIO HOBble [/ CNopTCMeHa 6niofa
M npoaykThl. Mpu copeBHOBaHMAX, NPOAOMKAOLLMX-
CSl Ha MNPOTSHKEHUN BCEro OHA, B NepepbiBe Mexay
cTapTaMn pekoMeHAyeTca WUCcnonb3oBaTb crneuuna-

NIN3NPOBaHHbIE MULLEBble NPOAYKTbl ANA MNUTaHMA
CMOPTCMEHOB, MPEUMYLLIECTBEHHO B >XMOKOM BUAE
(anpobupoBaHHble paHee) [9, 11, 18].

Mpyv nNuMTaHMM Ha puUcTaHUMM OCHOBHaa 3ajadya
COCTOWUT B BOCMOJSIHEHUN 3HEPreTUYECKUX, BOOHbIX,
MUHepasbHbIX PECYypcoB, B MOAAEpXaHUM HopMalsib-
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Tabnuua 4. MokasaTesn 3HePreTUHeCKON LLEHHOCTU U XMMWUYECKOr0 COCTaBa CPEeAHECYTOYHbIX HABOPOB NPOAYKTOB ANS NUTAHWUA KOHbIX

CNOpTCMEHOB
Nokasatens Hab6op Ne 1 Ha6op Ne 2 Ha6op Ne 3 Ha6op N 4 Ha6op Ne 5 Ha6op Ne 6 Ha6op Ne 7
(2500 kkan) (2700 kxan) (3100 kkan) (3400 kkan) (3600 kkan) (3900 kkan) (4600 kkan)

JHeprus, Kkan 2550 2735 3150 3445 3645 3980 4675

% HOPMbI* 105 102 103 102 101 102 102
benku, r 97 107 120 130 138 151 180

% 0T HOpMbI™* 122 115 111 108 105 113 115
XKupsl, 1 88 91 106 110 118 130 155

% OT HOPMbI* 109 108 113 108 111 102 105
Yrnesogsl, r 336 365 426 480 505 550 635

% OT HOpPMbI* 98 96 97 100 96 105 101
Kanbuuin, mr 1000 1050 1120 1155 1200 1320 1560

% 0T HOPMbI™ 87 82 82 82 79 90 101
XKeneso, Mr 21,4 23 26 28 29 34 40

% 0T HOPMbI™ 148 128 139 120 128 150 175
Butamun C, mr** 148 152 168 168 177 220 235

% OT HOPMbI™ 229 184 165 133 130 150 135
Butamun By, mr 1,3 1,4 1,5 1,7 1,8 1,9 2,3

% 0T HOPMbI™ 100 84 73 64 65 67 65
ButamuH By, mMr 1,8 1,9 2,0 2,1 2,3 2,5 3,2

% 0T HOpMbI* 123 102 86 75 77 77 84
benku: XXupbl:Yrnesoab! 1:0,9:3,5 1:0,9:3,4 1:0,9:3,6 1:0,8:3,7 1:0,8:3,7 1:0,9:3,7 1:0,9:3,5

MMpumedyaH#MUe. * —cornacHo CyTOYHOM NOTPEBHOCTH B MULLEBbIX BELECTBAX U IHEPT MU IOHBIX CITOPTCMEHOB B 3@BMCUMOCTH OT CrieLn-
annsaumu (Buga crnoprta); ** — 6e3 y4eTa notepb Mpu TeN10BOH 06paboTKe M XPaHEHMUN.

Tabnuua 5. PacnpepeneHne CyTOYHOr0 pauMoHa N0 KanoOpWiAHOCTM B 3aBMCMMOCTK OT KOMWYECTBOM TPEHMPOBOYHBLIX 3aHATMNA

(B % OT CYyTOYHOI KanopuitHOCTK)

OfHO TPEHUPOBOYHOE 3AHATHE B AEHD

[1Ba TPEHMPOBOYHBIX 3aHATHA B ACHD

Tpu TPEHUPOBOYHBIX 3aHATUSA B IEHD

[MepBbiit 3aBTpak — 10%
YTpeHHAs TPEHNpPOBKa
BTopoin 3aBTpak — 25%

YTpeHHAS TPeHNpPOoBKa

06en - 35% 06en — 35%
MongHukK — 5% MongHuk — 5%
YXUH — 25% BeyepHss TpeHUpoOBKa

YXUH — 25%

[MepBbiit 3aBTpak — 10%

Btopon 3aBTpak — 25%

[MepBbiit 3aBTpak — 10%
YTpeHHAS TPEHNpPOBKa
BTopoin 3aBTpak — 25%
[lHeBHas TpeHnpoBKa
06en - 35%
MongHuk — 5%
BeyepHss TpeHUpoBKa
YXUH — 25%

HOW KOHLieHTpauun caxapa B KpoBW. ITO AOCTUraeTcs
cnepylowmnMn NyTaMu: NPUEMOM NerkoycBosieMbIX
yrnesofoB C OTHOCUTENbHO HEGONbLUNM KOSIMYECTBOM
>XMOKOCTU; MOBbILLEHHbIM COAEpP>XaHMEM B MPOayKTe
BUTAMMHOB W MUWHepasbHbIX BeLecTB, YTO BOCMOJI-
HAET UX TpaTtbl U CNOCO6CTBYET NOAAEPXKaHMIO BOLHO-
conesoro obMeHa Ha HeO6XOAMMOM YpPOBHE; npwu-
€MOM MNPOAYKTOB B XUAKOM COCTOSHUMU, HE6ONLLLUMMNU
nopumamu (30-50 mn). MNpn 3TOM NPOAYKTbI [OMKHbI
UMeTb OonTUMalbHble BKYCOBble KavecTBa, Temrepa-
Typa HanuTKOB B 3UMHee BpeMsi [OJXKHA COCTaBNATb
55-60 °C, B netHee — 35-40 °C [2, 3, 6, 14].

B BoccTaHoBUTENbHLIM Nepuof B TeyeHwe 2-3 Y
nocne Harpysku (HayanbHbI 3Tan BOCCTAHOBNEHWS)
npu NoOMoLUM afekBaTHOro NUTaHns crnefyeT peLunTb
chnepyowime 3afa4un: BOCCTaHOBUTbL KUCITOTHO-LLIENON-

HOW M BOAHO-COSIEBON 6anaHc, ycTpaHutb OencTeune
npoayKkToB MeTabonuama (Mo4eBUHbI, MOSTOYHOW KUC-
N0Tbl, aMMMaka n Ap.), CBA3AHHbLIX C MOBbLILIEHHON
hM3MYeCcKon Harpyskom; BOCCTAHOBUTbL 3anachl yrne-
BOOOB, o6ecneyntb NaacTU4ecknn obMeH (CUHTETU-
Yyeckune npoueccsl).

OpraHmzaums nuTaHMs B OPraHM30BaHHbLIX KOJI-
neKkTMBax (CNOPTUBHLIX LUKOMax-MHTepHaTax) perna-
MEHTUPYETCA TEMM XEe CaHUTapHbIMW MpaBuaamMun um
HOopMamu, 4To N B 06LEe0b6pas3oBaTesibHbIX LIKOax
N nHTepHatax. PaboTty Ha nuwebnoke Heo6xoouMMo
opraHm3oBaTtb TaK, 4TOObl 06ecneyYnTb Makcumalsb-
HO 6narornpuaTHbIe YCNoBUA TEXHONOrn4eckomn obpa-
60TKN MULLM U UCKITIOYUTb BO3MOXHOCTbL OENCTBUSA
He6naronpuaTHbIX hakTopos 4epes nuwy [1, 5, 6].
MuweBble NPOAYKTLI, KOTOPbIE MOCTYNaKT Ha nuLle-
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M.M. KopocTtenesa, [1.b. Hukutiok, J1.10. BonkoBa

610K, OONMXKHbI UMEeTb BCE Haanexawime OOKYMEHTbI
(cepTudmkar, cneumcmkaunio n ap.), yaoCcToBepsto-
wme ux Jo6pOKayYeCTBEHHOCTb, COOTBETCTBUE Tpe-
60BaHUAM TEXHUYECKUX PErnamMeHToB TaMOXEHHOro
cotoza, NOCTos unu TY.

He gonyckaeTcsa BKNo4YeHne B MEHIO rPUB0B, Nneep-
HbIX M KPOBSIHbIX Konbac, NpoayKTOB AOMALUHErO KOH-
cepBupoOBaHWsd, CMeTaHbl, TBOpora, Mosioka 6e3 ux
TepMmnyeckon o6paboTku. 3anpeLyaeTca NpUroToBne-
HWe NpoCTOKBalUM (CamMoOKBaca), MakapoH Mo-¢noT-
CKMW, MakapoH c py6neHbIM AnLoM, 6o Bo dpuTio-
pe, AVYHULbI-MNa3yHbW, 3anuMBHbIX 6104 (PbIGHbLIX,
MACHbIX), CTYOHS, MaliTeToB, dhopLumMaka, HanMTKOB
(MopcoB) 6e3 nx TepMmnyeckon 06paboTkn, omallHe-
ro KkBaca, XoslogHoro 6opLua, KOHOQUTEPCKUX N3gennm
C KPEMOM (TOPTOB, MUPOXHbLIX), @ TaKXe UCNoSb30Ba-
HWEe NULK, NPUrOTOBIEHHON HaKaHYHe.

lMnaHupoBaHWe NUTaHUA HAYUHAKOT C COCTaBJIEHUS
7-14-pHeBHOro MeHw. Ero cocrtaBnsaetr meguumHC-
KUA pabOTHUK NpU yy4acTumM nosapa M PyKoBOAUTE-
na ydpexpgeHnus. lNpu coctaBneHnWn MeHIo obasarte-
NIeH y4eT COOTBETCTBYIOLWMX PEKOMEHOYEMbIX HOPM
N NOTPebHOCTEN B SHEPIUN W MULLEBLIX BeLLeCTBax
B COOTBETCTBUM C OCOOGEHHOCTAMM BuAa cnopra,
da3bl CNOPTUBHON AEATENBHOCTU (TPEHMPOBOYHbIN,
BOCCTAHOBUTESbHbIA NEPUOAbI U Ap.).

MeguUMHCKMIA paboTHUK, BbIMOMHSOLWNNA PYHKLMIO
Bpava-gneTtonora (GUeTcecTpbl), eXXeOHEBHO AOMKEH
NpOBOANTL 06A3aTeSIbHbIN KOHTPOSb 3akfiafku Mnpo-
OYKTOB MpW MPUroToBReHMn 6104, NpoBoanTb 6pa-
Kepax roToBOW MpoayKuuu, CBeEpsTb OTMYCK 6504
C NuWwebrioka COOTBETCTBEHHO pas3faTo4yHOM Befo-
MOCTU. B ero 0683aHHOCTM BXOAUT KOHTPOJIb paboThl
nuwiebnoka (KOHTPOsb KayecTsa NULLEBLIX NPOOYKTOB

CsepeHus 06 aBTopax

npu UX NOCTYNIEHUN HA CKNag 1 NnLEebIoK, KOHTPONb
NPaBUIBHOCTU XPaHEHWUS MULLIEBLIX MPOLYKTOB, KOHT-
ponb COGMIOAEHUA CAHUTAPHO-TUIMEHNYECKUX HOPM
COCTOSHUS 060PYAOBaHUA, UCMOSIb30BaHWUA WUHBEHTA-
ps 1 Aap.). Hagnexut 1 pas B Te4yeHne 10 gHel npoBo-
ONTb aHann3 BbIMNOSIHEHUSA HOPM 3aKaaKu NPOAyKTOB
Nno BeOMOCTAM, YETKO NpoBOAUTL Bpakepax CblpbIX
NPoAyKTOB.

Bbigava rortosbix 6nof gonyctuma nullb nocrne
CHATUA MPOO6bI MEeQULMHCKUM paboTHUMKOM C nocrne-
gylowen perucTpaumen pesynstaTtoB B creuunarb-
HOM XypHare, C yKasaHunemMm BpeMeHW peanunsauuu
éntopa.

Ouetonor (guetcectpa) 0653aHbl CBOEBPEMEHHO
NPoBOANTbL NPOMPUNAKTUHECKNA OCMOTP paboTHUKOB
nuiebnoka, 6ydeTHbIX U pa3gaTto4HbIX, He Jonyc-
KaTb K paboTe nuy, KOTOpble He MpOoLv MeauLmH-
CKMA OCMOTP, 6OSbHbIX (KMLWEeYHas WHEeKUUs, KOX-
Hble 3a6oneBaHus, aHrmHa v ap.). duetonor (gueTtcec-
Tpa) [OMKEH MNPOBOAUTL CaHUTAPHO-NPOCBETUTESb-
CKY0 paboTy No OCHOBaM NnuTaHus, npasniam nM4Hon
rMrMeHbl He TOMbKO C paboTHUKamMu nuULLe6roka,
HO WU C caMWMM OHbIMW criopTCMeHamMu. [Ona 1oHbIX
CMOPTCMEHOB crefyeT MPOBOAUTL Pa3bACHUTESNbHYIO
paboTy No ocHoBaM 3[0pOBOro o6pasa XW3Hu, Hefo-
NyCTUMOCTW BpeAHbIX NpuBbIYeK [2, 3, 6, 14].

CnepyeT ¢opmMupoBaTtb KynbTYypy MUTAHUSA HOHbIX
CNOPTCMEHOB, [06MBATLCA OCMbLICIEHHOCTU B YNOT-
pebneHnn Tex Uin NHbIX 61104, NOHUMaHMA B HEO6XO-
ONMOCTWN KOppeKunn pauuoHa ¢ y4yeTom drasbl Ccrnop-
TUBHOW [peATeNbHOCTU (6a30Bbif, TPEHMPOBOYHbIN,
COpeBHOBATENbHbIN, BOCCTAHOBUTENbHbIA Nepuoasbl),
Bo3pacTa, Buaa CropTMBHOW cneunanu3aumnn, KOHK-
peTHbIX KnumMmartoreorpadnyeckux oCO6eHHOCTEN.
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H.A. bekeToBa, 0.B. Kowenesa, 0.I. MNepeBep3esa, 0.A. Bpxecurckas, B.M. KogeHuoBa,
T.H. ConHuesa, P.A. XaHdepbsaH

O6ecne4yeHHOCTb BUTAMUHAMMW-AHTUOKCUAAHTAMM
CMOPTCMEHOB, 3aHMMAOLLMUXCA SUMHMMUW BUaMu cnopTa

Vitamin-antioxidant sufficiency
of winter sports athletes

N.A. Beketova, 0.V. Kosheleva,

0.G. Pereverzeva, 0.A. Vrzhesinskaya,

V.M. Kodentsova, T.N. Solntseva,
R.A. Khanferyan

OrbY «HUW nutanus» PAMH, Mockea
Institute of Nutrition of Russian Academy of Medical Sciences, Moscow

Hsyuenue obecneuennocmu 169 cnopmcemenos (6 6udos cnopma: nyresas
cmpeavba, 6uamuon, 6o6cuel, ckelemoun, ppucmailn, cuoybopd) euma-
munamu A, E, C, By u B-xapomumnom 6vL10 npogedeno 6 anpeie-cenmsaope
2013 2. Bce cnopmcemennt (102 onuopa, cpednuii sospacm — 18,5+0,3 nem
u 67 83POCABIX CHOPMCMEHO8 8bICOKOU K8ATUDUKAUUU, CPeOHUT 803paAcm —
26,8+0,7 nem) Goiiu obecnewenvt eumamunom A (70,7+1,7 mxe/on cvigo-
pomxu Kposu). Y Ouamionucmos codepicanue pemunoid 6 Kposu OvLio
evlue eepxieil epanunvt Hopmot (80 mxz/on) na 15%, a meduana cocmasuna
90,9 mxz/0n cotsopomxu kposu. Codepacanue moxopeponos (1,22+0,03 mz/0n),
acxopbunosoti kuciomwor (1,06£0,03 me/0n), puboprasuna (7,1£0,4 ne/mn)
u B-kapomuna (25,1£1,7 mxz/01) 6 coleopomxe Kpo6u HAXOOULOCH 6 npedeiax
HOPMBL, 0OHAKO YACTNOMA GYLAGNLEHUSL CHUNCCHHOU 00ecneuenHOCmu Cnopm-
cMeH08 6 pasiuunvlx sudax cnopma eumamunamu E, C, By u xapomunoudom
usmensanaco é ouanasome 0-25, 0-17, 15—-67 u 42—-75% coomeemcmaenno.
Bumamunom E 6oiru adexsamuo obecneuenvt 95% espocavix u 80% 6Gonee
monodvix cnopmemenos. Codepicanue eumamuna E 6 cvigopomre Kposu
IOHUOPOB, 3AHUMAIOUUXCS CKELeMOHOM U OUAmMAOHOM, Obil0 Huxce Ha 51
u 72% (p<0,05), uem y e3pocavix cnopmcmenog. Obecneuennocms WHUOPOS
u 83pocavLy cnopmemenog sumamurnamu A, Cu By u B-xapomunom docmosep-
1o He pasauvaracy. Kenuunvl 6vinu aywute obecnevenvt sumamuramu C, By
U B-Kapomunom: CHUNEHHLLI YPOBEHL IMUX MUKPOHYMPUEHINOE 6 Cbl8o-
pomxe xkposu xcenwun ommeuaru 6 2-3 pasa pewce (p<0,10), uem cpedu
myoxcuun. Konyewmpayus 6 coigopomre xposu weHnwun sumamuna C
(1,20£0,05 m2/0n) u B-xapomuna (32,0+3,9 mxe/0n) 6vira 6oavuwe coom-
semcmeenno na 15 u 54% (p<0,05), uem y myxcuun. B yeiom buamionucmot
OvLau ayuwe O0pyezux Cnopmcmenoé obecneuenvi GUMAMUHAMU. NOOABIA-
owee borvuuncmeo (80%) Gviiu onmumaivno obecneuenvl cemu mpems
anmuoxcudanmamu (B-xapomunom u sumamunamu E u C). B Opyeux eudax
cnopma OMHOCUMENbHOE KOJIUUECEO CROPMCMEH08, NOIHOCMbIO obecne-
UEHHBLX IMUMU ICCEHUUATDHBLMU HYMPUeHmamu, ne npesviuiaio 56%. /lons
obecneuennvix 6cemMu AHMUOKCUOAHMAMU CROPMCMEHO8 CPedu 3aAHUMAIO-
wuxcs nyneeoi cmpenvbou (31,1%) u 6o6creem (23,5%) 6vira docmosepo
(p<0,05) nuoce, wem cpedu 6uamuonucmos. CHUNCEHHBLI YPOBEHb 8 CblEO-
pomke Kposu 00H020 awmuoxcudanwma (npeumyuwecmeenino B-xapomuna)
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UAUE 8CC20 PE2UCMPUPOBAILU CPEOU UL, 3AHUMATOUUXCS NYIEB0T CMPenbOoil
(y 67%). Odnospemenvlii HeOOCMAMOK BCeX MPex AHMUOKCUOAHMO8 00HAPY-
HCUBAILCS MOLDKO Y COPMCMEHO8, 3AHUMAIOUUXCSE Dpucmaiiiom u 6o6cieem
(y 5-6%). Boisgnennvie chuicenivie YposHu AHMuUOKCUOaHMO8 8 ColeopOm-
xu xpoeu y 40% obcredosannvix couemanriucy ¢ oeuyumom sumamuna B,
Ilonyuennvre dannvie c6udemerbcmseyiom 0 HeobX00UMOCTIU ONMUMUSAUUU
BUMAMUNHO20 COCMABA PAUUOHA CROPMCMENO8, 3AHUMAIOUUXCE PA3IUUNDL-
MU BUOAMU CROPA, C YUETNOM B03DACTIHBLY U 2eHOePHbLY pasiuuuii. Bonpexu
CLONCUBUUMCS CEPEOMUNAM ONMUMUIAYUSL NOOPASYMEBACM He MOJLbKO
yeeauuenue nompebienus sumamunos (eumamunvt E, epynnot B) u xapomu-
HOUO08, HO UH020a U, HA00OPOM, UX cHuNcenue (sumamun A) 00 Yposus, cOom-
semcmeyiouezo Qusuonozuneckoll nompednocmu. OOnapyrcennolil 6 Hauem
uccaedosanuu depuuum sumamuna By moxcem ¢ 6biCOKOU 8EPOSIMHOCIDIO
yKasvleamo na nedocmamox Opyzux eumamunos pynnov. B. B amoil cessu
1e06X00UMO 06pamuUmMmy HUMANUE HA HEeOOX0OUMOCTIb YCMPAHCHUS CYULECT-
sy0Uez0 Oepuyuma 6cex 6UMAMUNO0G, 4 He 0eAMb AKUECHM UCKIIOUUMELbHO
na eumamunax-anmuoxcudoanmax. Haubonee o6ocnosannvim u 6eszonacnvim
cnocobom 60cnoHenus HedoCmamKxa UMamMunos 6 pauuone 6oivUUHCMEa
CNOPMCMENOE8 SABLACMCE PELYLAPHOE BKIIOUCHUE 6 NUMAHUEC SUMAMUNNO-
MUHEPATDHLIX KOMNAEKCOE U/ UL 0002QULeHHBLY NUULEEbLX NPOO0YKMOE, co0ep-
HCAUGUX NOLHBLE HAOOP 6CEX UL, NO KPAliHel Mepe, DOLbUUNCMEA 6UMAMUNOS,
npuuem ne 6 usbvblMoOUHbLY KOIUUECMmEax, a 6 003ax, adexsamuuvlx 0L noodep-
HCAMUSL BUMAMUHNHOZO CMAMYCA OP2AHUIMA CROPMCMEHA HA ONMUMALDHOM
yposne.

Kanaroueevte cnosa: sumanunvt A, C, E, By, B-xapomumn, coigopomra xposu,
obecneuennocms GUMAMULAMU, CROPMCMENbL, 3UMHUE
8udvL cnopma

@ The sufficiency of 169 athletes (six disciplines: bullet shooting, biathlon,
bobsleigh, skeleton, freestyle skiing, snowboarding) with vitamins A, E, C, B,,
and beta-carotene has been investigated in April-September 2013. All athletes
(102 juniors, mean age — 18,5+0,3 years, and 67 adult high-performance
athletes, mean age — 26,8+0,7 years) were sufficiently supplied with vitamin A
(70,7%1,7 mcg/dl). Mean blood serum retinol level was 15% higher the upper
limit of the norm (80 mcg/dl) in biathletes while median reached 90,9 mcg/dl. Blood
serum level of tocopherols (1,22+0,03 mg/dl), ascorbic acid (1,06+0,03 mg/dl),
riboflavin (7,1£0,4 ng/ml), and beta-carotene (25,1%1,7 mcg/dl) was in
within normal range, but the incidence of insufficiency of vitamins E, C, B,
and carotenoid among athletes varied in the range of 0-25, 0-17, 15—-67
and 42-75%, respectively. 95% of adults and 80% of younger athletes
were sufficiently provided with vitamin E. Vitamin E level in blood serum
of juniors involved in skeleton and biathlon was lower by 51 and 72% (p<0,05),
than this parameter in adult athletes. Vitamin A, C and B, and beta-carotene
blood serum level did not significantly differ in junior and adult athletes.
Women were better supplied with vitamins C, B,, and beta-carotene: a reduced
blood serum level of these micronutrients in women was detected 2-3 fold
rare (p<0,10) than among men. Blood serum concentration of vitamin C
(1,20£0,05 mg/dl) and beta-carotene (32,0+3,9 mcg/dl) in women was greater
by 15 and 54% (p<0,05) than in men. In general, the biathletes were better
provided with vitamins compared with other athletes. The vast majority (80%)
were optimally provided by all three antioxidants (beta-carotene and vitamins
E and C). In other sports, the relative quantity of athletes sufficiently supplied
with these essential nutrients did not exceed 56%. The quota of supplied with
all antioxidants among bullet shooters (31,1%) and bobsledders (23,5%) was
significantly (p<0,05) lower than among biathletes. Reduced serum level
of one antioxidant (mainly beta-carotene) was most often recorded among persons
engaged in bullet shooting (67% ). The simultaneous lack of all three antioxidants
was found only in freestylers and bobsledders (about 5%). Decreased level
of antioxidants in blood serum in 40% of athletes was combined with vitamin B,
deficiency. The data obtained suggest the necessity to optimize diet vitamin content
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of all athletes, taking into account the age and gender differences. Contrary
to prevailing stereotypes the optimization must involve not only an increase in the
consumption of vitamins (vitamins E, B group) and carotenoids, but sometimes,
conversely, their decline (vitamin A) to a level corresponding to the physiological
needs. The revealed vitamin B, deficiency may very likely indicate a lack
of other B group vitamins. In this connection it is necessary to draw attention
to the need to eliminate the existing vitamin deficiency, and not to focus
exclusively on antioxidant vitamins. The most reasonable and at the same time
a safe way to restore the lack of vitamins in the diet of most athletes is consistently
including in the diet of athletes vitamin and mineral supplements and/or fortified
foods, containing a complete set of all or at least most of vitamins, and in doses
that are not excessive and are adequate to maintain optimum vitamin status.

Key words: vitamin-antioxidants, beta-carotene, blood serum, vitamin status,
athletes, winter sport disciplines

XapaKTeprle 0N CnOPTCMEHOB NOYTU BCEX BMAOB
crnopta WHTEHCUBHbIE U ANUTENbHbIE U3NYEC-
KMne Harpysku BbI3bIBAOT YCUNEHWE OKUCIUTESb-
Horo meta6onuama [4, 18, 23], KoTopoe B coye-
TaHUM C HeapekBaTHbIM MOCTYMSIEHMEM C MULLEN
BUTAMMHOB, B TOM 4MClle aHTUOKCUOAHTHOro psaa,
MOXET MPUBECTU K pPas3BUTUIO TUNOBUTAMUHO3A
W, Kak cnencteve, K 06LEMY CHMKEHWIO CrnopTuB-
HbiX pesynbratoB. OnTumanbHas 06eCneyYeHHOCTb
opraHuama OTAeNbHbIMW BUTaMWHaAMKU WUMEET cne-
umcnyeckoe 3HaYeHUE [AOna HEKOTOPbIX BMAOB
cnopta [4]. ButamuHbl-aHTMOKCUAAHTbI (aCKOPOUHO-
Bas KMCNoTa, TOKOEepPOribl, KAPOTUHONAbI) OCOBEHHO
BaXXHbl AN CMOPTCMEHOB, 3aHUMAOLLMXCA LMKIU-
YEeCKMMM BMAAMW CMOpTa, B KOTOPbLIX peLlatoLLyto
pPONb UrpaeT CKOPOCTb MEPEMELLIEHMSA, a TaKXe Buaa-
MW cnopTa, TPEOBYOLLMMM BbIHOCIIMBOCTU (NBbIDKHUKM,
MapadoHupbl, NAoBUbl U Ap.). ButamuH A, perynu-
pyloLWmMn COCTOAAHME 3PUTENBHOrO annapara, BaXeH
ONSA CTPenkos 1 6uaTtnoHncToB. deduumt BUTaMUHOB
rpynnel B, y4acteByowmnx B 6enkoBoM O6MeHe, npo-
Leccax KpoOBETBOPEHUA, Perynupylowmx GyHKLMn
BECTMOYNAPHOro annapara u NPOCTPaHCTBEHHOM OpU-
eHTauuun, MOXeT UMETb OTpuLaTeNnbHble NOCNeACTBUA
B TakMX CNOXHO-KOOPAMHALMOHHBLIX Buaax cnopra,
Kak omrypHoe KataHue, opucrans, cHoybopg.

PasBuTtne crtpecca npu MoBbILLEHHON (OU3N4EeCKon
M MCUXO3MOLMOHANBHON Harpy3Ke NpMBOAUT K yXyaLle-
HUIO 06ecrneyYeHHOCTM opraHmama CrnopTcMeHa BuUTa-
MuHamu (E, A, C) [8]. Mpu nsonuposaHHom feduumnte
opHoro u3 sutamuHoB C, A, E, By, Bg unu coyetaHHom
HeJoCTaTKe B paunoHe BCEX BUTAMUHOB MOBpexaato-
Lee OeNCTBME Ha CUCTEMY aHTUOKCUOAHTHOM 3aLluThl
opraHmama HocuT 60Jfiee BbIPaXXeHHbIA XapakTep no
CPpaBHEHUID C OTBETOM Ha CTpecc o6ecrneyvyeHHOro
BUTaMuMHamu opraHmama. [obaeneHuve HepocTaro-
Lero BUTammHa WM BUTAMUHOB BOCCTaHaBfMBaeT
HapyLLEeHHble NokasaTeny aHTUOKCUAAHTHOW CUCTEMBI.

Llenblo nccnenoBaHns 6bINI0 OUEHUTL OBECMEeYeH-
HOCTb CMOPTCMEHOB pa3fMyHbIX BUAOB crnopTa BuTa-
MuHamu A, E, C, B, n B-KapoTUHOM.

Marepunan n meTtofpbl

MN3yyeHne BuTaMmnHHOro crartyca 169 cnopTcme-
HoB (102 toHWopa, cpedHuin Bo3pact — 18,5+0,3 ner,
N 67 B3POCIbIX CMNOPTCMEHOB BbICOKOM KBanudwmka-
uuun, cpegHun BoapacTt — 26,8+0,7 neT) 66110 NpoBe-
OeHo B anpene-ceHTabpe 2013 r. OT BCcex cnopTcme-
HOB 6bI10 NOSIYYEHO NMNMCbMEHHOE MHAPOPMNPOBAHHOE
cornacue Ha yyactue B 06crnefoBaHum.

O6ecne4yeHHOCTb BUTAMUHAMW U -KApPOTUHOM OLie-
HMBanM NoO MX YPOBHIO B CbIBOPOTKE KPOBMW, B3SATOWM
HaToLlak BO BpeMs NnnaHoBoro o6cnenoBaHns cnopt-
CMeHOoB Ha 6a3e LleHTpa ne4e6HON PUIKYNLTYPSI
n crnoptusHon meguumHbl OMBA. KoHueHTpauwuio
ButamuHa A (petunHona), E (Tokodeponos) u B-kapo-
TMHa onpegenanu ¢ nomollbto BOXKX [14], BuTammHa
C (ackop6MHOBOW KMUCNOTbl) — BM3yanbHbIM TUTPO-
BaHMeM peakTuBoM TunbmaHca [9], BuTammHa B, —
hNIOOPUMETPUYECKN C UCMONb30BaHWeM pubodna-
BUHCBSA3bIBatloLWero anobéenka [3, 19].

PesynbTtatel o6pabartbiBany ¢ MOMOLLIO NporpaMmm
IBM SPSS Statistics gna Windows (Bepcusa 20.0).
[Ons BbIABNEHWS CTAaTUCTUYECKOW 3Ha4YMMOCTU pas-
NVYUIA HEMpepbIBHbIX BENWYMH UCMOMb30BanuM Hena-
pameTpuyecknn U-kputepun MaHHa-YNTHKM [ns
He3aBMUCUMbIX MepeMeHHbIX. Pasnuuma mexpay aHa-
NM3NpyeMbiMM NokKasaTensaMu cunutTanm LOCTOBEPHbI-
MW NpU ypoBHe 3HayumocTun p<0,05. [JocToBEPHOCTL
pasnuynin mexay NpoueHTHbIMU A0NSMU 2 BbIGOPOK
oueHunBanu no kputepuio dOuilepa.

PesynbTatbl U 06cyXaeHue

ButamuH A. Kak BMOHO M3 paHHbIX, npegcras-
NleHHbIX B Tabn. 1, Bce crnopTcMeHbl 6binn obecne-
YeHbl BUTaMMHOM A. CHMXEHHbBI YPOBEHL peTMHONAa
B CbIBOPOTKE KpoBU (<30 MKr/an [9]) He 6bin BbISBMEH
HW y ofHoro u3 o6cnenyemblx. CpegHee 3HayeHue
rnokasarens y CnopTCMEHOB pPasnu4HbIX BUAOB CMop-
Ta Haxogunocb BOAM3W BEpPXHEW rpaHuLbl HOPMbI
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Ta6nuua 1. Cofiep>xaHne peTuHonNa B CbIBOPOTKE KPOBM (MKI/an) cnoptcmeHos (M+m)

Bup cnopta Tpynnbi

Bce obcnegyemble HOHWOPbI B3POCJible CNOPTCMEHDI MYXY4MHbI XEHLMNHbI
Bce Bupbl 70,7417 68,7+2,0 73,8%3,0 72,623 67,6+2,5
n 169 102 67 101 68
[Tynesas ctpens6a 65,3+2,7 65,9+3,5 64,5+4,3 66,2+3,5 64,1+4,3
n 59 34 25 33 26
BbuatnoH 94,4+4,6 88,5+4,1 110,8+£10,5 96,4+5,9 88,7+5,9
n 19 14 5 14 5
CHoy6opp, 61,4+3,9 53,1+3,52 76,757 63,5+5,1 58,8+6,2
n 20 13 7 11 9
®pucrann 67,9+4,3 72,8+10,3 66,3+4,7 66,7+4,6 74,9128
n 20 5 15 17 3
bo6cneii 72,3+3,9 73,7+4,8 66,7+3,4 71,0£4,4 76,3+9,1
n 20 16 4 15 5
CKeneToH 73,6441 63,4+3,1a 92,1+7,2 81,8+8,1 67,5+3,5
n 31 20 11 11 20

MpumedyaHue. 3gecb u B Tabn. 2-5: n — KoimyecTBo o6cae[0BaHHbIX ML, @ — JOCTOBepHoe pasnyne (p<0,05) cooTBeTCTBYOWMX
rokasaresieil oHUOPOB U B3POC/IbIX CITIOPTCMEHOB, b — KEHIMH U MyXK4YnH; * — TeHaeHuus pa3amnius (p<0,10).

(80 mkr/gn [9]) wnm npesbiwano ee. Tak, y 6uat-
NOHUCTOB COAepXaHWe BUTaMMHaA A B KPOBWU 6bIf10
BblLLIe BEPXHEWN rpaHuLbl HopMel Ha 15%, a meguaHa
coctasuna 90,9 MKr/gn CbIBOPOTKN KPOBU. ITO O3Ha-
yaerT, 4To 60nee YeM Yy NosIoBMHbI 06CNeayeMbIX KOH-
LeHTpauus 3TOro BMTaMWHA MpeBbillana BEPXHIO
rpaHuuy Hopmbl. Ha ocHOBaHuMM aHanmsa [aHHbIX
nutepatypsbl [10, 11], a Takxe ny6nvkauuin nNo [o3o-
3aBMUCUMbIM 3ddeKkTam BUTAMUHOB [6, 7] MOXHO
NpeanonoXuTb, YTO TakWe BbICOKME YPOBHU peTu-
HonMa B KPOBW SIBNSIOTCA Pe3ynbLTatoM perynspHoro
NCMOoNb30BaHNA B MMTAHNN BUTAMUHHBIX KOMMNEKCOB,
copepxawux ButammH A B Konu4ecTee, NpeBblLLA-
IOLLeM ero pekoMeHpyemoe cyTo4Hoe noTpebneHue
B 2—-3 pasa. Ckopee Bcero aTo 06yCcroBfIEHO CYLLECT-
BYIOLLMM MHEHMEM O BbICOKOW (OU3MONOrnN4eCcKomn
NoTpe6bHOCTN CNOPTCMEHOB B BUTaMUHE A: Ha ypPOBHE
2,5—-4,2 wmr/cyT [13]. B nonb3y 3TOro npepnosioxe-
HUS MOTYT CNYXWTb AaHHbIE O TOM, YTO KOHLEHTpa-
UM 3TOr0 BUTaMmHa B CbIBOPOTKE KPOBW MY>XXYUH
W XEHLLMH OOCTOBEPHO He pasnuyanacb U He 3aBu-
cena oT Buaa cnopta (tabn. 1). o pesynsratam
3NMAeMMONornyecknx mccnepgosanmm [2, 10, 11, 15],
MY>X4UWHbI, Kak npaBuno, obecrnevyeHbl 3TUM BUTa-
MUHOM ny4lle, YeM XEHLUMHbl, NPU 3TOM YPOBEHb
peTvHona OO6bI4HO CYLLECTBEHHO HuXe. YyuTbiBas
ocobeHHOCTN MeTabonuama BuTamuHa A, onpepens-
OLLMe HaKOMNNEeHWe ero B rneyeHu npu nU36bITOYHOM
notpebrieHMn B BUAE PEeTUHONA U ero CoeavHEeHWUwn,
a TakXxe noTeHuManbHoe TOKCUYeCcKoe W TepaToreH-
HOe OencTBue npuema ero BbICOKMX 03 [22], ueneco-
06pas3Ho ONTMMU3NPOBATbL YPOBEHb 3TOMO BUTaMmUHa
B pauuoHe CNOpTCMEHOB B COOTBETCTBUU C (pU3MO-
NOrNYecKorm noTpebHOCTbID. ITO TeM 6onee akTy-
anbHO ANA CNOPTCMEHOB, MOCKOMbKY MOTpebneHune

ButammHa A cBbille 1500 MKr/cyT npuBOAWUT K ABY-
KpaTHOMY YBENMYEHMIO pucka nepenomMa 6egpeHHoOmn
kocTun [20, 26].

B rpynnax 6onee monofgbix obcnegyembliX, 3aHu-
MarLLMXCa TakumMuM BMAaMu cnoprta, Kak CHoyb6opph
N CKeneToH (CpeaHun BO3pacT HOHMOPOB 3TUX BUAOB
cnopta — 15,3+0,3 n 19,2+0,5 roga), ypoBeHb peTu-
HoMa B CbIBOPOTKE KPOBM 6blf1 AOCTOBEPHO HUXE Ha
44—-45%, yeM y 60nee B3POCSIbIX CMOPTCMEHOB (Cpea-
HUIM Bo3pacT 24,8+1,2 n 26,6+1,6 net). B T0 Xe Bpems
Yy CNOPTCMEHOB, 3aHMMAOLNXCA APYruMu Buaamm
crnopra, Takasi 3aKOHOMEpPHOCTb OTCyTCTBOBana.

B-KapotuH. Kak crnenyet 13 tabn. 2, cogepxaHue
B-KapoTuUHa B CbIBOPOTKE KPOBW CMOPTCMEHOB HaXo-
ONNOCh Ha HYWXXHEeW rpaHunue HopMel (20—40 mMkr/gn [9]),
a HeJoCTaToK HyTpUeHTa 6bIn BbIBIEH NOYTU Y NOMO-
BUWHBbI o6cnepyemMbix. O6ecneyeHHOCTb B-KapoTUHOM
CMOPTCMEHOB, 3aHMMalLMXCA MyneBon CTpens60i
n 6o6cneem, okasanacb xyxe. MegmaHa koHUeHTpa-
LUuK B-KapoTUHA B KPOBM COCTaBuna COOTBETCTBEHHO
17,0 n 14,9 MKr/gn v 6bina MeHbLUE HUXXHEN rpaHuLbI
HOpMbl Ha 15 N 26%, a CHUXEHHbLIN YPOBEHb OTMe-
yanca y 63 n 75% cnoptcmeHoB. CNopTCMEHbI, 3aHu-
MatoLmecs 61MaTiIoHOM 1 CKeneToHoM, B6binn obecne-
YeHbl 3TMM KapoTUMHOWAOM 3aMeTHO fyuLle: cpeaHui
ypoBeHb (Tabn. 2) u meamana (25,2 n 25,8 mkr/gn)
NPEBbLICUNIN HUXHIOKD TrpaHuLy HOpPMbl Ha 78-85
n 26—29% COOTBETCTBEHHO.

CopepxaHue B-kapoTuHa B CbIBOPOTKE KPOBMU
obcrnepyemMbIX He 3aBucena OT BO3pacTta crnopTcMme-
HOB: Y IOHMOPOB YPOBEHb B-KapoTWHa W 4acTtoTa
BbISIBIEHNS1 €ro HefocTaTtka AOCTOBEPHO He oTnuya-
NUCb OT TaKOBbIX Y B3POCIIbIX CIOPTCMEHOB.

B uenom my>x4unHbl 66111 06ecnedeHbl B-KapoTUHOM
xyxe: cpegm Hux B 1,5 pasa 4awe (p<0,05) obHapy-
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XUBasnca HeJoCTaToK 3TOr0 HyTPUEHTa, a cpenHun
YPOBEHb B CbIBOPOTKE KPOBU 6b1S1 LOCTOBEPHO MEHbLLIE
Ha 35%, 4eM y XeHWwMuH. Hanbonee Bbipa>KeHHbIMU
reHgepHble pasnnyms 6binn y CnopTCMEHOB, 3aHMMalo-
LLIMXCA CKENETOHOM (Tabn. 2). Mony4yeHHble peaynsraThl
NOJSIHOCTLIO COrNacylTCs C AaHHbIMU 3MNMAEMMUONOrn-
YECKMX MCCnenoBaHUn, CBMAOETENbCTBYOLMX O Jyd-
e 06eCnevYeHHOCTN XXEHLUH B-KapoTuHoMm [2, 10, 11],
NPUYNHOM KOTOPOW, BEPOATHO, fABMseTCcA OosblLuee
N0 CPaBHEHMIO C MY>XYMHAMW NOTPEOBNEHNE OBOLLEN
N PPYKTOB — OCHOBHbIX MICTOHHNKOB KapOTUHONOOB.

ButamuH E. Kak BMOHO W3 OaHHbIX, NpeacTaBiieH-
HbIX B Tabn. 3, cogepxxaHune sButammHa E B cbiBopoTke
KPOBM CMOPTCMEHOB HAXOAMMOCh B Npefesiax HopMbl
(0,8-1,5 mr/gn [9]), oAHaKo YacToTa BbISBNEHUSA CHU-
XEeHHOM o06ecnevYeHHOCTU CMOPTCMEHOB 3TUM aHTU-
OKCWAAHTOM B pas3fiMyHbIX BUAax crnopra cocraBuna
10-25%. UcknioveHnem ABUNNCbL CNOPTCMEHbLI-6mnart-
NIOHUCTBI, ¥ KOTOPbIX YPOBEHb TOKOGEPOSOB B ChbIBO-
POTKE KPOBM Obif BbILLE HUXKHEN rPaHnLbl HOPMBI.

B3pocnble cnopTcMmeHbl 6bIIM afekBaTHO obecne-
YeHbl BUTaMMHOM E, a 4actoTa BbISABNEHUSA CHUXEH-
HOM O6ecrneyvyeHHOCTU TOKOoeponamn He npesblla-
na 8%. Y B3pochbIX CNOPTCMEHOB-O6UATNIOHUCTOB
B OTNMYME OT HHMOPOB CpedHsAs KOHUeHTpauus
(cm. Tabn. 3) u megmaHa nokasartensa (1,93 mr/on)
Jaxxe NPeBbICUN BEPXHIOK rpaHmLy Hopmbl (1,5 mr/an
CbIBOPOTKM KpoBM [9]) Ha 26 n 29%, 4TO, BO3MOXHO,
CBMOETENLCTBOBANO O pas3BuTMM y obcnenyembix
runepnunuaemun [1, 17].

3a UcKnyYeHnem 6mMaTnoHUCTOB CPeanM MOMOAbIX
CNOPTCMEHOB HEAOCTaTOK 3TOr0 aHTUOKcupaHTa
OTMeYarscsa 3Ha4nTEeNIbHO Yallle, YeM Cpeam B3POCIbIX
cnopTcMeHoB. CpedHsa KOHUEHTpaLma Tokogeposios
B KPOBW HOHMOPOB 6blna [OCTOBEPHO MeHbLUe Ha 15%
NoO CPaBHEHWUIO C TAKOBOM Y B3POCHbIX CMNOPTCMEHOB,
a B Takux Buax cnopra kak 6uatnoH, cHoyboppg
N CKenetoH — Ha 41-62%. Cnegyetr oco6o oTme-
TUTb, YTO Y HOHMOPOB, 3aHMMAIOLLNXCS CHOYHOPOOM,
MeamaHa 3Toro nokasatens Haxogumnacb Ha HWXKHEN
rpaxuue ero Hopmel (0,81 mr/an), a HegOCTaTOK 3TOrO
aHTnokcugaHta otmedanu noytn y 40% monopgbix
cnoptcMeHoB. [lonyyeHHble AaHHble cornacyrTcs
C pesynbratamMu uccnefoBaHus, KOTOPOe BbISBU-
N0 CHUXEHHbIA YPOBEHb aHTMOKCMAAHTA MPUMEPHO
y 40% nogpocTKOB 6acKeT60MCTOB M NAoBLUOB [5, 12].

CopepxaHune BuTamuHa E B CbIBOPOTKE KpOBMU
MY>X4YUH M XEHLWMH M YacToTa BbIBNEHUA cpeau
HUX CHWXEHHOW 06eCneYvYeHHOCTN 3TUM HYTPUEHTOM
OOCTOBEPHO He pa3nuyanncb, OQHaKO Yy CNOPTCMEHOB-
MY>XUYMH, 3aHMMaKoLLMXCa PprUCTannom, ero ypoBeHb
ObIN1 HUXXE, YEM Y CMOPTCMEHOK Ha 32% (pasnuuns no
rpynnam umenun xapakTtep TeHAEHUUN).

Butamun C. Kak cnegyet mn3 taén. 4, cogepxa-
HMe acKOpPOWHOBOW KUCNOTbl B CbIBOPOTKE KPOBWU
CMOPTCMEHOB, 3aHUMAaLIUXCA Pa3fuMyHbIMX BUAA-
MM CMopTa, HaxoAunoCb Ha OMTMManbHOM YPOBHE
(0,7-1,5 wmr/gn [9]). YpoBeHb 3TOr0 aHTUOKCUAAH-
Ta HUXe ONTMMAanbHOro 6bl OTMEYEeH MNPUMEPHO
y 12% Bcex obcnegyembix. Y Bcex 6MaTiOHUCTOB

Tabnuua 2. Cogepxxanue B-KapoTuHa B CbIBOPOTKE KPOBU (M+m, MKI/gn) 1 4acToTa BCTPE4aeMoCTy (B %) CHUDKEHHO 06eCNeYeHHOCTI

CNOPTCMEHOB 3TUM KapOTUHOUAOM

Bup cnoprta Ipynnbi

BCe obcnepyembie HOHUOPbI B3POCAbIE CNOPTCMEHbI MY XUMNHbI KEHLLUHbI
Bce Buabl 251+1,7 24,6+2,0 25,7+3,1 20,8+1,3b 32,0+3,9
n 169 102 67 101 68
% NUL, C YPOBHEM HUXE HOPMbI 54,5 57,8 49,2 63,10 40,6
lynesas cTpens6a 19,2+1,2 20,2+1,6 17,9+2,0 17,2+1,5b* 21,9+2.0
n 59 34 25 33 26
% NNL C YPOBHEM HUXKE HOPMbI 62,7 70,6 52,0 75,8b 46,2
Bbuatnox 35,5+8,1 36,5+10,5 32,6%10,2 26,449 60,9+25,9
n 19 14 5 14 5
% NUL, C YPOBHEM HUXE HOPMbI 36,8 42,9 20,1 357 40,0
CHoy60pa 25,741 22,151 32,4+6,9 25,7+4.8 25,617,4
n 20 13 7 1 9
% ML, C YPOBHEM HIUXE HOPMbI 50,0 61,5 28,6 72,7b 22,2
®puctaiin 22,7+2,8 30,2+9,4 20,3+2,0 23,1£3,2 20,7+5,3
n 20 5 15 17 3
% NWL C YPOBHEM HVKE HOPMbI 45,0 40,0 46,7 411 66,7
Bo6cneii 17,6+2,8 18,8+3,4 12,9+2,7 16,8+3,1 20,0+6,5
n 20 16 4 15 5
% NWL C YPOBHEM HUKE HOPMbl 75,0 68,8 100 80,0 60,0
CkeneToH 37,0+6,6 30,1+4,8 49,3+16,2 21,2+3,4b 48,8+10,5
n 31 20 11 11 20
% NUL, C YPOBHEM HUXE HOPMbI 41,9 40,0 45,5 72,70 25,0
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Ta6nuua 3. Cogepxxanue T0K0heponoB B CbIBOPOTKE KPOBW CMOPTCMEHOB (M+m, MKI/nn) u 4acToTa BCTPE4aeMOCTM (B %) CHUDKEHHOI

06€Cne4yeHHOCTI CNOPTCMEHOB BUTAMUHOM E

Bug cnopta Ipynnbl

Bce o6cnepyemble HOHWOPbI B3POC/ble CNOPTCMEHDI MYXH4UHbI KEHLUHbI
Bce Buabl 1,22+0,03 1,16+0,04a 1,33+0,05 1,21+0,04 1,25+0,05
n 169 102 67 101 68
% NuL, C YPOBHEM HUXXE HOPMbI 13,6 19,64 4.6 14,6 12,5
[Tynesas cTpens6a 1,20+0,05 1,19+0,06 1,22+0,07 1,14+0,06 1,28+0,08
n 59 34 25 33 26
% NuL, C YPOBHEM HMXXE HOPMbl 16,9 23,5 8,0 18,2 15,4
BnatnoH 1,36+0,11 1,170,082 1,89+0,19 1,38+0,14 1,29+0,12
n 19 14 5 14 5
% NuL, C YPOBHEM HUXXE HOPMbl 0 0 0 0 0
CHoy60pa 1,14+0,08 1,00£0,11a 1,41x0,05 1,19+0,11 1,08+0,13
n 20 13 7 1 9
% NuL, C YPOBHEM HUXXE HOPMbl 25,0 38,5 0 27,3 22,2
®puctainn 1,19+0,07 1,14+0,10 1,21x0,09 1,14+0,08v" 1,50+0,11
n 20 5 15 17 3
% NuL, C YPOBHEM HUXE HOPMbl 10,0 20,0 6,7 11,8 0
bob6cenei 1,24+0,09 1,27+0,11 1,12+0,10 1,26+0,11 1,18+0,09
n 20 16 4 15 5
% NUL, C YPOBHEM HUXE HOPMbl 15,0 18,9 0 20,0 0
CKeneToH 1,26+0,08 1,07+0,082 1,62+0,10 1,27+0,12 1,26+0,11
n 31 20 11 1 20
% NUL, C YPOBHEM HUXE HOPMb 9,7 15,0 0 91 10,0

Tabnuua 4. Cofepxanne ackopbMHOBOI KMCNOTbl B CbIBOPOTKE KPOBW CNOPTCMEHOB (M+m, MKI/An) n YactoTa BCTpedaemocTtn (B %)
CHVXEHHOI 066CNeYeHHOCTN CMOPTCMEHOB BUTaMHOM G

Bug cnopta Ipynnbl

Bce o6cnefyemble HOHWOPbI B3pOCJIbIe CNOPTCMEHbI MYX4MHbI KEeHLWMNHbI
Bce Buabl 1,06+0,03 1,08+0,03 1,04+0,06 0,96+0,03p 1,20+0,05
n 137 82 55 77 60
% NNL, C YPOBHEM HUXXE HOPMbl 11,7 9,2 14,5 16,9b 5
[lynesas ctpens6a 1,10+0,06 1,09+0,05 1,11+0,17 0,95+0,06b 1,27+0,11
n 45 31 14 24 21
% NUL, C YPOBHEM HMXXE HOPMbI 8,9 6,5 14,3 12,5 4.8
BuatnoH 1,21+0,08 1,18+0,09 1,35+0,05 1,18+0,11 1,24+0,12
n 10 8 2 5 5
% NuL, C YPOBHEM HMXXE HOPMbl 0 0 0 0 0
CHoy60pa 1,07£0,10 1,27+0,082 0,78+0,13 1,03+0,15 1,03+0,15
n 12 7 5 6 6
% NuL, C YPOBHEM HUXXE HOPMbl 16,7 0 40,0 16,7 16,7
®pucraiin 0,94+0,06 1,12+0,16 0,87+0,05 0,89+0,06 1,10£0,14
n 20 5 15 17 3
% NuL, C YPOBHEM HUXE HOPMbl 15,0 20,0 13,3 17,6 0
bob6cenei 1,02+0,07 1,00+0,09 1,05+0,10 0,94+0,08b" 1,17£0,11
n 25 13 12 16 9
% NUL, C YPOBHEM HUXE HOPMbl 16,0 23,1 8,3 18,9 11,1
CKeneToH 1,07+0,07 0,98+0,06 1,33+0,18 0,90+0,09b* 1,19+0,10
n 25 18 7 10 15
% 1L, C YPOBHEM HUXE HOPMbl 12,0 11,1 14,3 30,0 0
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o6ecnevyeHHOCTb BUTaMuMHOM C Haxogmnacbh Ha onTu-
MasnibHoM ypoBHe. Cpefim CNOPTCMEHOB APYrnx BUOOB
cropta ypoBEHb 3TOr0 aHTUOKCUOAHTA HWXEe ONTu-
MasnbHOro 6bis1 oTMeYeH y 9—-17% obcnenyemsix.

O6ecneyvyeHHoCTb BUTaMMHOM C IOHMOPOB 1 YacToTa
BbISIBNIEHUSA Y HUX HEAOCTATOYHOCTM 3TOrO HYTPUEHTA
OOCTOBEPHO He OTnMYyanucb OT TakoBbIX Y B3pOC-
NbIX CMOPTCMEHOB, 3a UCKITIOYEHNEM 3aHUMAIOLLNXCSA
CHOy60paoM (KOHLEHTpauus acCKopbUHOBOW KUCNOThI
B KPOBW B3POCIIbIX CHOY60PAMCTOB 6blnla LOCTOBEPHO
MeHbLUe Ha 63%, YEM y OHMOPOB).

B uenom My>x4uHbl 6binn obecnevyeHbl BATAMUHOM
C xyxe: ypoBeHb acKOpOVMHOBOM KWUCMOTbl B CbIBO-
pPOTKe KpoBW 6blf1 AOCTOBEPHO HUXe Ha 25%, a 4ac-
TOTa BbISBNEHUA CHUXEHHOW 06ECNEYEHHOCTU aHTu-
OKCWAAHTOM, HanpoTUB — Bbile MNo4YTM B 3 pasa,
4YyeM Cpeau XeHLuH. bonee BbipaxeHHoe pasnuyve
no 3TOMY nokKasaTento B rpynnax My>X4uH U XXEHLLNH
OTMEeYanocb y CMOPTCMEHOB, 3aHUMalOLLMXCa nyne-
BOW CTpenbbou: cogepxxaHne sutammHa C B CbIBOPOT-
Ke KPOBW Yy MY>XUMH 6bINO0 MeHbLUe Ha 34% (p<0,05),
YEM Y XKEHLLWH.

ButamuH B,. Kak BMOHO M3 npegcTaBfeHHbIX
OaHHbIX B Tabn. 4, KoHUeHTpauua pubodnasuHa
B CbIBOPOTKE KpOBWM CMOPTCMEHOB Haxoaunach
B npegenax Hopmbl (6,0-20,0 Hr/mn [9]), npu aToM
YacToTa BbISB/IEHWUA CHUXXEHHOIO YPOBHA 3TOr0 Moka-
3atens cpeam CMNOPTCMEHOB B pasfnyHbIX BMAax
cnopta BapbupoBana oT 15% (ckenetoH) oo 67%
(dppuctann) n coctauna B cpegHem 44%. B uenom
06ecnevyeHHOCTb 3TUM BUTAMUHOM HOHWOPOB U B3POC-
NblIX CMNOPTCMEHOB [OCTOBEPHO He pasfnu4yanace,
a CHWXEeHHOe cofepXaHue HyTpueHTa B KPoBU 6bIN10
BbISIBIEHO MOYTM Y MOMOBUHbI 06CnegyemMbixX 3TUX
2 BO3pacTHbIX FPynmn, YTO cornacyeTcsa ¢ pesynsrara-
MW paHee NpoBefeHHbIX 06cnefoBaHnn geten cpen-
Hero LWKOMbHOro BO3pacTa, 3aHMMarLmMXca Apyrmmm
Bugamu cnoprta [5, 12]. Y My>XYMH-CNOPTCMEHOB KOH-
LeHTpauus pmbodnasnHa B CbIBOPOTKE KPOBWU Obina
HeOCTOBEPHO MeHblle Ha 21%, a 4actoTa BbIfB-
NIEHNA CHUXXEHHOIO YPOBHSA 60MbLUE, YEM Y XKEHLLWH
Ha 64% (pa3nuyune NMeno xapaktep TEHAEHUUN).

B uenom, kak crnepyet M3 pUCyHKa, GUATNOHUCTbI
nydwe JOpyrux CrnopTCMEHOB oO6ecneveHbl BUTaMU-
Hamu. lMopaBnswowee 60nbWKNHCTBO (80,0%) 6binn
onTuManeHo o6ecnedeHbl BCeMU 3 aHTUOKCUOAHTaMM
(B-kapotnHoM n ButammHamm E n C). HYto kacaetca
Opyrnx BMOOB CNopTa, TO OTHOCUTENbHOE KOSINMYEeCT-
BO CMOPTCMEHOB, MOMIHOCTbIO 06ECMNeYEHHbIX 3TUMMU
3acceHumnanbHbIMN HyTPUEHTaMM, He NpeBbIano 56%
(cpegn 3aHuMatoWmxca ckenetoHoMm). Honsa obec-
NneYeHHbIX BCEMW aHTUOKCMAAHTaMu CNOPTCMEHOB
cpean 3aHumaroLwmxca nyneson cTpens6or (31,1%)
n 6o6cneem (23,5%) 6blna OOCTOBEPHO HUXE, YEM
cpean 6matnoHMCToB. CHMXKEHHbIN YPOBEHb B CbIBO-
pPOTKE KPOBW OAHOrO aHTUOKCMAaHTa (nNpeumyluec-
TBEHHO [-KapoTuHa) 4valle BCEro perncrpuposanu
cpeou nvd, 3aHMMAalOLMXCA MYNeBOW CTPenbbon —
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OTHOCUTENbHOE KONUYECTBO CNOPTCMEHOB, 3aHMMAIOLLNXCSA pas-
HbIMW BUAAMMW CMNOPTA, CO CHUXEHHbIM YPOBHEM B CbIBOPOTKE
KPOBW aHTUOKCMAAHTOB (B-KapoTuHa 1 BuTamnHos G u E).

benbim LBETOM 0603Ha4yeHa [0NSA nuL, 00eCrneYeHHbIX BCEMU
BUTAMWHAMU-AHTUOKCUAAHTAMW, TEMHO-CEpPbIM — [0As nuy,
CO CHUKEHHbIM YpOBHEM 1 aHTMOKCMAAHTA, CepbiM LBETOM —
2 aHTUOKCWAAHTOB, YepHbIM — 3.

* — goctoBepHble pa3nanyus (p<0,05) oT rpynnbi CIOPTCMEHOB,
3aHMMaloLMXCs nNyaeBou cTpenbboi, ** — oT 6MaT/IOHUCTOB.

y 66,7%. OOHOBpPEMEHHbIN HeJoCTaToK BCEX Tpex
aHTUOKCUOAHTOB OOHapyXmBasncsa TONbKO Yy CMopT-
CMEHOB, 3aHuMarLlnxcsa pucTannom n 6o6cneem
(5,0-5,9%). BbliIBNEHHbIE CHWXEHHblE YPOBHU aHTU-
OKCMOaHTOB B CbIBOPOTKN KpoBu y 40% obcnepoBaH-
HbIX coYeTanuck ¢ gedmumMToM BUTamMmuHa Bo.

N3ydeHne 6MOXMMUYECKUX MapKepoB BUTAMUHHOM
o6ecrnevyeHHOCTM IOHUOPOB N B3POCTIbIX COPTCMEHOB
CBUOETENbCTBYeT O HeaJekBaTHOW 06ecnevYeHHOCTH
pPSOOM BUTAaMMHOB M HEOBXOAMMOCTU ONTUMM3ALUK
BUTAMWHHOIo cocTtaBa paumoHa CrnopTCMEHOB, 3aHU-
MamLwmnxca pasnuMyHbiMM BMgamum cnoprta, C y4e-
TOM BO3pPaCTHbIX WM FEHAEPHbIX Pa3NMYU, Npuy4em
BOMNPEKN CMOXMBLUMMCA CTepeoTMnamM onTumusaums
nogpasymMeBaeT He TOJIbKO YyBenmyeHue notpebie-
HUA BUTaMUHOB, 4TO, 6E3YyCNOBHO, akTyanbHO [AJIA
ButamumHoB E, rpynnbl B, kapoTMHOMAOB, HO MHOrga
N, Hao06OpOT, UX CHMXEHWNE (BUTaAMUH A) 0O YPOBHS,
COOTBETCTBYHOLLEro (Pn3nonorn4eckon noTpebHoCTu.
MocnegHee cornacyeTcs ¢ MHEHWEM ApPYrnx aBTopos
O TOM, 4YTO A/ NPOSIBNEHMS 3alUUTHOro OEencTBuUS,
O6GYCIOBIEHHOINO aHTUOKCUAAHTHbIMW CBOMCTBaMMU
BUTAMWHOB, [OCTATOYHO 3HAYUTENLHO 60SIee HU3KUX
no3 ButammHoB (E — 100-200 mr, C — 200-500 mr)
[16, 21, 24, 25].

O6Hapy>XeHHbIN B HaLLeM UCCNeaoBaHuM geduumnT
BUTaMnHa B, MOXeT C BLICOKOM CTeneHbi BeposT-
HOCTW yKasblBaTb Ha Hanuyue HepgocTartka Opyrux
BUTaMMHOB rpynnel B. B 3Ton cBsA3n Heo6xoaumo
obpaTnuTb BHUMaHMe Ha HeOo6XO0OMMOCTb YCTPaHEeHUs
cyllecTByowero geduumrta BCeX BUTaMUHOB, a He
JenaTtb akUeHT UCKIIYUTESNTbHO Ha BUTAMWHAX-aHTU-
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Ta6nuua 5. CopepxxaHne pubodnasnHa B CbiIBOPOTKe KpoBHW (M+m, Hr/Mn) 1 4acToTa BCTPEYAEMOCTU (B %) CHUXKEHHON 06€CMNEeYeHHOCTY
CMOPTCMEHOB BUTAMUHOM B,

Bup cnopra Tpynnbi
BCe o6cneayembie HOHUOPbI B3POCHbIE CNOPTCMEHbI MYX4UHbI XEHLNHbI

Bce Buabl 7120,4 7,60,7 6,5+0,6 6,3+0,5 8,0£0,8
n 64 35 29 36 28
% nnL, C YPOBHEM HUXE HOPMbI 43,8 40,0 48,2 52,7b* 32,1
lynesas cTpenb6a 6,7+0,6 6,8+1,2 6,7+0,7 6,2+0,6 7,4+12
n 35 14 21 20 13
% nuL, C YPOBHEM HUXKE HOPMbI 54,3 64,3 47,6 55,0 61,5
CHoy6opa 6,8+1,1 6,8+1,1 - 5,7+0,6 8,3+2,4
n 7 7 4 3
% nnL, C YPOBHEM HUXKE HOPMbI 42,9 42,9 - 50,0 33,3
®pucTain 5,5+0,9 - 5,5+0,9 5,2+1,1 -
n 6 6 5
% nnL, C YPOBHEM HUXKE HOPMbI 66,7 - 66,7 80,0 -
CkenetoH 9,0+1,0 9,0+1,0 - 7,8+1,8 9,7+1,2
n 13 13 5 8
% nuL C YPOBHEM HUXE HOPMbI 15,4 15,4 - 40,0 0

okcupaHTax. Tak, npuem B TedeHne 3 Mec n36bITOYHO-
ro Konuyectesa sButammHa C npuBoamn K Ype3mMepHo-
MY MOBbLILLEHUIO €ro YPOBHS B KPOBW HOHbLIX MSI0BLOB,
HO, eCTeCTBEHHO, He JMKBMOMpPOBal MUMEIOLWMNCS
y HuUX pecmumt gpyrux ButamuHoB [12]. B aTown
cuTyauum Hambonee o60CHOBAHHLIM U BMECTE C TeM
6e3onacHbIM Crnocob6oM BOCMOSIHEHUS HepocTaTka
BUTAMWHOB B pauuoHe 60SblUMHCTBA CNOPTCMEHOB

CsepaeHus 06 asTopax

ABNAETCA PErynspHoe BKIOYEHWE B NUTaHWe BuUTa-
MWHHO-MWHEpPasibHbIX KOMMIEKCOB WU/Mnn oboralleH-
HbIX NULEeBbIX NpoaykToB. OHM OO0S/MKHLI COAEPXaTb
NOSIHbIM HaAbop BCeEX WK, NO KpanHen mepe, 605b-
LWWHCTBA BUTAMWHOB, MPUYEM HE B W3OLITOYHbIX
KonuyecTBax, a B Ao3ax, afeKBaTHbIX 418 nogaepxa-
HUS BUTAMMHHOIO cTaTtyca opraHu3ma crnopTtcMeHa
Ha oNTUMasbHOM YPOBHE.
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E-mail: beketova@ion.ru

Kowenesa Onbra BacunbeBHa — Hay4Hbll COTPYAHWK na6opaTopum BUTAMUHOB M MUHEPanbHbIX BELLECTB

E-mail: kosheleva@ion.ru

lMepeBepsesa Onbra [eoprnesHa — Hay4Hbli COTPYAHVK NabopaTopun BUTAMUHOB U MUHEpPasbHbIX BELLECTB

E-mail: kodentsova@ion.ru

Bpxecurckas OkcaHa AnekcaH[poBHa — KaHAMAAT 6UONOrMYECKUX HayK, CTapLUniA Hay4HbI COTPYAHUK Nna6o-

paTopun BUTaAaMUHOB U MUHEpPANbHbIX BELLIECTB
E-mail: vr.oksana@yandex.ru

KogeHyosa Bepa MutpoghaHoBHa — [OKTOP 6MONOrMYecKux Hayk, npogeccop, 3asegyowian naéoparopuen

BUTaMWHOB U MUHEpPasibHbIX BELLECTB
E-mail: kodentsova@ion.ru

ConHuyesa TaTbsiHa HyukonaeBHa — Hay4Hbll COTPYAHMK NaGopaTtopum CrOPTUBHOMO NMUTAHUS C FPYMMNol anu-

MeEHTapHOM naTonorum
E-mail: tsolntseva@mail.ru

XaHpepbsiH PomaH ABakoBuY — OOKTOP MeOUUMHCKUX HayK, npodyeccop, 3aBefyloLwmin nadopartopmen cnop-

TUBHOIO NMUTAaHUA C rpynnoﬁ anmmeHTapHoﬁ naTtonornun

E-mail: khanferyan@ion.ru

56

BIL 6 2013 (0allCaindd 56 @

Bonpocskl nutanus. Tom 82, Ne 6, 2013

17.12.2013



(A | |

H.A. beketoBa, 0.B. Kowenesa, 0.I. lepesep3esa u ap.

Jlutepartypa

10.

11.

12.

13.

bekerosa H.A., [ep6enesa C.A., Cnupuyes B.b. ap. // Bonp.
nutanma. —2007. - T. 76, Ne 3. — C. 11-18.

bekerosa H.A., Cnnpuyesa T.B., llepesepsesa O.I. n gp. I/
Bonp. nutanmusa. — 2009. - T. 78, Ne 6. — C. 53-59.
Bpxecnnckaa 0.A., Kogeryosa B.M., Cniupnyes B.b n gp. I/
Bonp. nutanmsa. —1994. —T. 63, Ne 6. — C. 9-12.
Bpxecnnckaa 0.A., Hukutiok [.b., Kogenyosa B.M. // Bonp.
nutaHua. —2009. - T. 78, Ne 3. — C. 67-78.

Bpxecunnckan 0.A., [epesepsesa O.I., beketoBa H.A., Vicaesa
B.A. // Bonp. nutanus. — 2004. — T. 73, Ne 2. — C. 22.
Kogexyosa B.M., Bpxecurckas O.A. // Tam xe. — 2006.
T.75, Ne 1. - C. 30-39.

Kogexyosa B.M., Bpxecurckas O.A. /| Tam xe. — 2006. —
T.75, Ne 5. - C. 34-44.

Kogexyosa B.M., Bpxecunckaa 0.A., Mazo B.K. /| Tam xe.
2013.-T.82, Ne 3. - C. 11-18.

KogeHyosa B.M., Bpxecunckas 0.A., Cnupudes B.b. [/
Tam xe. — 2010. - T. 79, Ne 3. - C. 68-72.

Crnpnyes B.b., bnaxeesuny H.B., VicaeBa B.A. /| Tam xe. —
1995. — Ne 5. - C. 3-8.

Crupnyes B.b., bnaxeesnd H.B., KogeHuosa B.M. n ap. //
Tam xe. —1995. — No 4. - C. 5-12.

Crinpnyes B.b., BpxecnHckas 0.A., KogeHuosa B.M. n gp. //
Bonp. get. anetonorun. —2011. - T. 9, Ne 4. — C. 39-45.
Tokaes 38.C., Xacanos A.A. /| BeCTH. cnopT. Hayku.
2011. = Ne 4. - C. 38-43.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Axywnna JIM., beketosa H.A., Xaputonunk JLA. n gp. I/
Bonp. nutanmusa. — 1993. — No 1. — C. 43-47.

Ballew C., Bowman B.A., Sowell A.L. et al. // Am. J. Clin.
Nutr. — 2001. - Vol. 73, N 3. — P. 586-593.

Frei B., Birlouez-Aragon ., Lykkesfeldt J. // Crit. Rev. Food Sci.
Nutr. — 2012. — Vol. 52, N 9. — P. 815-829.

Gey K.F., Puska P., Jordan P. et al. // Am. J. Clin.
Nutr. — 1991. — Vol. 53, N 1 (Suppl). - P. 3265-334S.

Ji L.L. // Proc. Soc. Exp. Biol. Med. — 1999. - Vol. 222, N 3. -
P. 283-292.

Kodentsova V.M., Vrzhesinskaya 0.A., Spirichev V.B. // Ann.
Nutr. Metab. — 1995. - Vol. 39. - P. 355-360.

Lim L.S., Harnack L.J., Lazovich D., Folsom A.R. // Osteoporos

Int. —2004. - Vol. 15. — P. 552-559.

Machefer G., Groussard C., Vincent S. et al. // J. Am. Coll.
Nutr. — 2007. - Vol. 26, N 2. — P. 111-120.

McLaren D.S.; Kraemer K. // World Rev. Nutr. Diet. —
2012. - Vol. 103. - P. 33-51.

Rousseau A.S., Hininger I, Palazzetti S. et al. // Br. J.
Nutr. — 2004. - Vol. 92, N 3. — P. 461-468.

Sureda A., Tauler P., Aguily A. et al. // Ann. Nutr. Metab. -
2008. - Vol. 52, N 3. — P. 233-240.

Takanami Y., Iwane H., Kawai Y. et al. // Sports Med. —
2000. - Vol. 29, N 2. — P. 73-83.

Williams S.E., Seidner D.L. // Gastroenterol. Clin. North

Am. -2007. - Vol. 36, N 1. — P. 161-190.

Bonpocbl nutaHusa. Tom 82, Ne 6, 2013

_BIT_6_2013_

alllJaindd 57 @

57

17.12.2013 17:22:25 ‘ ‘



B LEEE ® I T

OPUTMHATIbHBIE CTATbU

[Ans KoppecnoHAeHUMKU

CopokuHa Enena KOpbeBHa — KaHAMAAT MEANLUHCKMX HAYK,
BeAYLUNIT HAYYHbIA COTPYLHUK NabopaTopuu aNgemMnonorum
nUTaHus ¢ rpynnon «KoHCYNbTaTMBHO-ANArHOCTUYECKUIA LEHTP
“3popoBoe nutanne”» OIbY «HUW nutaHns» PAMH

Apnpec: 109240, r. MockBsa, YcTbMHCKMI npoe3g, 4. 2/14
TenedoH: (495) 698-53-87

E.F0. CopokuHal, T.H. ConHuesal, P.M. Papxabkagues?, A.C. Camoiinos?

WneHTudmkauma reHeTu4ecKkux nonMumopn3Mos,
acCOLUMPOBAHHDbIX ¢ 3ObLITOYHOM MACCOM TENa,
Y CMOPTCMEHOB 3UMHUX BUJI0B CNOpPTA

Identification of genetic 1 ObY «HWUWU nutaHusa» PAMH, MockBa
polymorphisms associated 2 OI'bY3 «LleHTp neyebHO HU3KYNLTYPbI U CNOPTUBHON MEANLIUHBI»
with overweight in athletes ®MBA Poccum, Mocksa

1 Institute of Nutrition of Russian Academy of Medical Sciences, Moscow

of winter sports . 7. .
2 Center for Physical Therapy and Sports Medicine of FMBA of Russia, Moscow

E.Yu. Sorokinal, T.N. Solntseva!,
R.M. Radzhabkadiev?, A.S. Samoylov2
Y cnopmcemenoe evicoxotl keanuurayuu ¢ sospacme do 30 rem, 3anumaio-
wuxcsa ouamaonom (n=25) u 606caeem (n=28), udenmupuuuposan norUMop-
Guszm rs9939609 zena FTO, Trp64Arg eena ADRB3 u -866G>A zena UCP2
C UCNOTB30BAHUEM MYIbMUNLEKCHOU arlenb-cneuuduunot TP ¢ ubpu-
QU3ayUOHHO-Payopecyenmuoll demexyueli 8 pearvHom spemenu. llonyuenvt
Oanmnvle 0 4acmome CMPewaeMoCcmu ailels pucka oxcupenus. Pesyromamot
uccaedosanus norumoppusma rs9939609 zena FTO y cnopmcemenos, 3anu-
Mawuuxcs buamaronom, nokasaiu, wmo 30% u3 Hux s6as10mcs HOCUMEeNAMU
anners pucxka oxcupenus (A). Cpedu cnopmcemenos, sanumarouuxcs 606c-
Jeem, vacmoma aiiensi A HeCKoIbKo blule, ueM 8 e8PONECUCKUX NONYIAUUAX
u cocmasasem 55,4%. Usyuenue norumopgusma Trp64Arg eena ADRB3
noKaszano, ymo y 6GUAMIOHUCTOE YACTNOMA 6CMPEUACMOCTNU AN PUCKA
oxcupenusi 64Arg necxonvro eviwe (14%), uem 8 e8poneicKol NONYIAUUU U
Y cnopmcemenos, sanumarouuxcs ouamuronom (5,4%). Pesynvmamor udenmu-
Purayuu norumoppusma -866G>A zena UCP2 y 6uamnonucmos u cnopm-
CMEHO08, 3AHUMANOUUXCA 00OCIEeM, BLIAGUNU YACMOMY GCMPEUACMOCTNU
annens pucka oxcupenus coomsememeenno 52 u 58,7%.
Kanaroueswte cnosa: annenv pucka oxcupenus, noaumopdusm rs9939609 zena
FTO, norumoppuszm Trp64Arg ezena ADRB3, noaumop-
dusm -866G>A zena UCP2.

The identification of polymorphisms rs9939609 gene FTO, Trp64Arg ADRB3
and gene -866G> A UCP2 gene using multiplex allele-specific PCR hybridization-
[fluorescence detection in real time has been carried out in highly skilled athletes
under the age of 30 years engaged in biathlon (m=25) and bobsleigh (n=28).
The data on the frequency of allele risk of obesity has been obtained. The study
of polymorphism rs9939609 of the FTO gene in biathletes found that 30% of
them are carriers of the risk allele of obesity (A). Among the bobsledder the
[frequency of allele A is slightly higher than in European populations and is 55,4%.
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The study of gene polymorphism Trp64Arg ADRB3 showed that the frequency
of risk allele of obesity 64Arg in biathletes (14%) was slightly higher than
inthe European population and biathletes (5,4% ). The results of the identification
of polymorphism -866G> A gene UCP2 in biathletes and bobsledders, found
the incidence of obesity risk allele, respectively, 52 and 58,7%.

Key words: obesity risk allele, rs9939609 polymorphism of the gene FTO,

Trp64Arg polymorphism of the gene ADRB3, -866G> A polymor-
phism of the gene UCP2

B KOHUe 1980-x rr. B CBA3WN C aKTMBHbIM BHefpe-
HMEM METOAOB KapTUPOBaHMA FEHOB, a TakXe
B pamKax npoekrta «[eHOM 4enoBeka» cTanum noss.-
NATLCA AaHHblE O FreHax, acCoLuUMPOBaHHbIX C NPOSB-
NEHVEM 1 pa3BUTUEM PU3NYECKMX KAYECTB YenoBeka.
B 1995 r. amepukaHckuin (0o 3Toro paboTaBLuni
B Kanapge) yyeHbii Knog Bylwap Havyan rpaHano3HbIN
MexayHapoaHbin npoekT «HERITAGE» (cokpalueHune
ot cnoB HEalth, Risk Factors, Exercise Training And
GEnetics), B KOTOpOM y4YacTBOBanM HECKOSIbKO MUCChe-
JoBartefibCKMX LIEHTPOB UM M3y4vanacb CBSA3b MexXay
reHOTUNNYECKUMN U (PEHOTUMNYECKUMU LaAHHBIMU
y cBbilwe 800 4enoBek nocfie HECKOSNbKUX Hepesb
pas3nuyHbIX U3N4eckux Harpysok. CnopTuBHas
reHeTMKa — HanpaBsfieHVMe TeHeTUKW, usyvaillee
reHoM 4enoBeka B acrnekte du3ndeckon (B 4vacT-
HOCTM CMOPTMBHOW) AeATeNbHOCTU. BnepBbie TEpMUH
«reHeTnka uanyeckon (Mnu ageuraTenbHon) gesTenb-
HocTm» (Genetics of Fitness and Physical Performance)
66151 npeanoxeH Knogom bywapom B 1983 . Torga oH
ony6nukoean gea o63opa B O4HOM HOMEpPe XYypHa-
na «Exercise and Sport Science reviews» [unT. no 4],
roe npegcrasun obobuarowmne dakTbl, BO-NEPBbIX,
06 MHAMBMAYyanbHbIX Pasnuynsax B OTBET Ha hmaundec-
KWe Harpy3ku, BO-BTOPbIX, O HACNeQyeMOCTM MHOMNX
PM3nYECKnX, PU3NONOrMYECKUX N BUOXUMNYECKUX
KayecTBax, BOBJIEYEHHbIX B MNpouecc (M3nyeckomn
OesATeNlbHOCTH.

CepbesHbiMK  MeanuuHCKUMKM npobaemamu noc-
negHUX gecATuneTun ctanu n3bbiToyHaa macca Tena
M OXUpeHWe, B 3HAYNTENbHON Mepe onpefensioLine-
CSl reHeTnyeckumMn dhaktopamn. B pasnumyHbix nony-
NAUMAX BbIABNIEHO 60nee COTHU FreHeTU4EeCKMX Nonu-
MOP(U3MOB, B TOM WN MHOW CTENEHU CBA3aHHbIX
C pas3BUTUEM OXUPEHUS.

Hanbonee 0oOCTOBEPHO CBA3b C U36LITOYHOW Mac-
COW Tena ycTaHoBreHa y nonumopdusma rs9939609
reHa FTO. lNMokasaHo, 4To annens A 3TOro NOAUMOP-
M3ma [OOCTOBEPHO accoummpoBaH C OXUpPeHUem
B €BpPOMNENCKon, ANOHCKOW, MEKCUKAHCKOMW U KUTan-
ckon nonynaumax [5, 11, 14, 15, 22]. Pesynbrathl
MHOrO4YMCNEHHbIX WCCNedoBaHUW nokKasanu, 4To
yactoTa BCTPEYaeMOCTW 3TOro asnnensa cocrtaBnset
46% cpenon xutenen 3anagHon n LleHTpanbHOM
EBponebl, 51% cpeamn ypoxeHues 3anagHon Adpukn
n 16% B kuTarickorn nonynsauum [12, 13]. YcTtaHoBneHo,

4YTO HOCWUTENW 3TOro annens MMewT Maccy Tena
B CcpefHeM Ha 1,2 Kr BbiLLe N0 CPaBHEHUIO C NOABMY,
Yy KOTOpbIX anfnenb OTCYTCTBYET; Hanu4ne OByx anne-
nen A conpoBoXxaeTcs yBefiM4eHMeM Macchbl Tena
B cpefgHeM Ha 3 kr [9, 10, 12].

OpyrmMu accoumMmpoBaHHbIM C OXUPEHWEM MONu-
MopdmamamMu ABNAIOTCA BapuaHTbl Trp64Arg reHa
ADRB3 1 -866G>A reHa UCP2. NokasaHo, 4To annenb
64Arg BapuwaHTa Trp64Arg cBfidaH C Bucueparb-
HbIM TUMNOM OXWPEHUS B €BPOMNENCKON, SAMOHCKON
N HOXXHOKUTaNCKon nonynsaumn [6, 16, 17]. BoisBneHa
accoumauma annensa A BapuaHTa -866G>A C n36bI-
TOYHOM Maccon Tena Afsi UCNaHCKOW U JaTckon nony-
NAUNKN, a TakXe cpean geTen BeHrepckom nonynaumm
[3, 7, 18].

Marepunan n meTofpbl

B npencraeneHHon paboTe NnpoBefeHa naeHTugmka-
uuns nonumopdmnamos rs9939609 reHa FTO, Trp64Arg
reHa ADRB3 n -866G>A reHa UCP2. O6cnepoBaHsbl
npodeccuoHasnbHble CNOPTCMEHbI BbICOKOW KBanu-
dukaumn B Bo3dpacte Ao 30 net, 3aHuMmaroLmecs
6uaTtnoHom (n=25) n 6o6cneem (n=28). OT BCEX
CMOPTCMEHOB O6bIfI0 NOAYYEHO MUCbMEHHOE MHAOP-
MMUPOBaHHOE cornacue Ha y4yactme B 06CnefoBaHum.

OHK Bbigenanu n3a KpoBu ctaHgapTHbIM METOLOM
C MCnonb3oBaHNeM copbeHTa M Habopa peareHToB
«AHK-cop6-C» (®r'YH LUHNWNS PocnoTtpebHaasopa,
Mockea). leHOTUNMpPOBaHWE OCYLLIECTBAANN C UCMOMb-
30BaHMeM MyJIbTUNSIEKCHOW annenb-cneumpunyHom
MUP c rmMbpnansaunoHHO-PNYOPECLUEHTHON aeTek-
unen B peanbHoM BpemeHu [8, 19, 20]. Ona nposefe-
HUA aMmnandumkaumm nucnonb3oBany amnandukaTop
«RotorGene-6000» (FfepmaHnus).

Pesynbrartbl

Pe3ynbtatbl uMccnepoBaHus nonumopdusma
rs9939609 reHa FTO y cNopTCMEHOB, 3aHWMalo-
wmxca 6uaTnoHoM, nokasanu, YTo TpeTb M3 HUX
ABNAOTCA HOCUTENAMU annens pucka oxumpexHus (A),
4YTO NO3BONAET OLEHUTb 4acToTy BCTPE4YaemMoCTu
ero Kak ob6bl4Hy0 B EBpone, B TOM u4ucne B peru-
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Tabnuua 1. Pacnpefenexune reHOTUNOB 1 4acTOTbl anneneit nonumopduama rs9939609 reHa FT0

Bup cnopra Pacnpepenenue renoTunos YacToTbl annenei
T AT A/A A T
a6e. % abe. % abe. % abe. % abe. %
Bbuartnon (n=25) 12 48 11 44 2 8 15 30 35 70
bob6cnei (n1=28) 4 14,3 17 60,7 7 25 31 55,4 25 44,6
Tabnuua 2. PacnpeaeneHne reHOTUNOB W 4acToTbl annenen nonumopdusma Trp64Arg rena ADRB3
Bup cnopra Pacnpenenesue reHoTMNOB YacToTbl annenen
Trp64 Trp Trp64Arg Arg 64Arg 64Arg 64 Trp
abe. % abe. % abe. % abe. % abe. %
Bbuarnox (n=25) 18 72 7 28 0 0 7 14 43 86
bob6cnei (1=28) 25 89,3 3 10,7 0 0 3 5,4 53 94,6
Tabnuua 3. PacnpeneneHne reHOTMNOB W 4acTOTbI anneneit nonumopdgunama -866G>A rena UCP2
Bup cnopta Pacnpepenenue reHoTunos YacToTbl annenei
G/G A/G A/A A G
a6e. % abe. % a6e. % abe. % abe. %
BbuatnoH (n=25) 3 12 18 72 4 16 26 52 24 48
bo6cnen (n=23) 4 17,4 11 47,8 8 34,8 27 58,7 19 41,3

_BIT 6 2013 _(I(Ja

oHax Poccunckon ®depepaumn [1, 9, 14]. OgHako
Yy CNOpPTCMEHOB, 3aHumawLmxca 6ob6crneem, 4vacTo-
Ta annens pucka oxupeHus (A) HECKONbKO BblLLE,
yeM B €eBPOMENCKMX NONynaumsax u BbIBNAETCA
6onee 4Yem y MOMOBUHbI 06CnefoBaHHbIX (Taén. 1).
YT1o kacaeTtca nonumopduama Trp64Arg reHa ADRB3,
TO y 6MaTNOHMCTOB YacToTa BCTpe4aemMocTu annens
pucka oxupeHua 64Arg, Heckonbko Bbiwe (14%),
YyeM B €BPONENCKNX NONynaumnsax [2] uy CnopTCMeHOB,
3aHMmaroLwmnxca 6uatnoHomMm (taén. 2). PesynbraThl
naeHtTudrkaummn nonumopdguama -866G>A reHa
UCP2 BbiaBUNN CXOfHble [aHHbIE Yy CMOPTCMEHOB
obeunx rpynmn, Npy 3TOM 4acToTa BCTPE4YaemMoCTu
annens pucka oXvpeHusa [oCTaTto4HO BbICOKA U npe-

CsepeHus 06 aBTopax

BbllwaeT 50% (tabn. 3). Cnegyet, ogHaKo, OTMETUTb,
4TO accoumaumsa 3Toro nonumopdmama Cc U36bI-
TOYHOM Maccol Tena B HacTosdllee BpemMsa u3yye-
Ha HeJoCTaTO4HO, a M3y4YeHne CBA3M C anabeTom
TMna 2 NpuWBENO K HEeOOQHO3Ha4HbIM pe3ynbTaTam
B pasHbIx nonynauuax [3, 21].

Onsa nopgTeepxgeHus 6ofniee OOCTOBEPHOM acco-
unaumMm [aHHbIX NONUMOPKU3MOB C OXUPEHUEM
Heob6xoanMbl fanbHeEWMe UCCeoBaHMa Ha nony-
UMM CMOPTCMEHOB 6osbLUen YncneHHocTn. OgHako
AICHO, YTO MUCCnefoBaHue nonmMmopgmama reHoB, CBs-
3aHHbIX C OXWPEHUEM, KpaihHe BaXHbl He TOJIbKO
ANsi 06bIMHOW MONYNAUUN HaceneHusi, Ho U ans nuu,
CBSA3aHHbIX C BbICOKMMU (OU3NHECKMMM Harpy3Kamu.

CopokuHa EneHa IOpbeBHa — kaHAMAaT MeOUUMHCKMX HayK, BeAyLWMWA Hay4YHbI COTPYAHWUK nadopaTopun
3ANNOEMUONOrUN NUTaHUA € rpynnon «KOHCYNbTaTUBHO-AMArHOCTUHECKUI LeHTp “3aopoBoe nutaHme”™» Orby

«HWUW nutanuns» PAMH (Mockea)
E-mail: sorokina@ion.ru

ConHuyesa TaTtbsiHa HukonaeBHa — Hay4HbIA COTPYAHWK nadopaTopum CNOPTUBHOINO MUTaHWA € rpynnon anu-
MeHTapHon natonorun ®reY «HUN nutanma» PAMH (Mockea)

E-mail: tsolntseva@mail.ru
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Am6paxyk BaH \BaHOBMY — CTapLUuMi Bpa4 no CNOPTUBHOM
meguuuHe OIBY3 «LieHTp neve6HON U3KYNLTYPbI U COPTUBHOM
meauuuHbl» ®MBA Poccum

Appec: 121059, r. Mocksa, yn. b. [loporomunosckas, g. 5
TenedoH: (499) 795-68-88

E-mail: ambrazhuk-ivan@yandex.ru

N.N. Ambpaxykl, M.H0. AkoBnes?

Oco6eHHOCTH HYTPULIMONOrNYECKON KOPPeKLUK
npu NOAroToBKe COPTCMEHOB-NN0BLOB B YCNOBUAX
cpeaHeropbs

Features of nutritive correction 1 ®I'bY3 «LleHTp neye6Hoi hU3KYNLTYPbLI U CNOPTUBHON MeLULMHbBI»

in swimmers under their ®MBA Poccuu, Mockea

training in midlands 2 OI'BbY «PoccuiicKUit HayYHbIN LEHTP MEJULMHCKON peabunurtauum
n KypopTonorun» MuHsgpasa Poccuu, Mockea

1 Center for Physical Therapy and Sports Medicine of FMBA of Russia,
Moscow

2 Russian Research Center for Medical Rehabilitation and Balneology,
Moscow

|.I. Ambrazhuk?, M.Yu. Yakovlev2

Oyenena appexmuenocms KOPPexyun payuona NUManus 8 PAmMKax Meouxo-
6uonozuueckozo obecneuenius ¢ NOMOWHIO GUOLOZUUECKU AKMUBHDBLX 006A680K
K NuUle U CReyuaiusup08anivly NUEEbLY NPOOYKMOo8 Ol NUMAHUSL CROPMC-
Menos npu mpenuposke 21 cnopmcmena-niosya evicwell Keaiupurayuu,
6 sospacme om 17 do 26 nem, 60 8pems MPeHUPOBOUN0Z0 COOPA 6 YCLOBUSX
cpednezopvs (svicoma 1792 m nad yposnem mops). Ilepconanusupoganmoiii
n00X00, a Maxice c60e8PEMEeHHAS. KOPPEKUUL UHOUSUOYALLHOLY NPOZPAMM
MeQUK0-6u002uueck020 obecneuenus, 0CoOeHHO HYMPUMUBHOL KOPPeKyUlL,
HANPAMYIO 63AUMOCEA3AHBL ¢ NOKAZAMENAMU PYHKYUOHAIDHOZO COCMNOSL-
HUSL OP2AHUSMA CROPTMCMENA, UMO Hauboiee 6ANCHO 8 NePuod MpeHuposox
8 ycrosusx cpeonezopva. Ilo oxonuanuu yuebHO-mpeHupogounozo c6opa
ommeuanocy (p<0,05) yeenuuenue axmusnocmu ACT, AJT 6 nnasme kposu
na 18—42%, cuuicenue axmuenocmu xkpeamunkunasol na 26% e npederax
HOpMbL, a Maxdice NogvluleHue Yposus Kopmusona na 35%, umo 2080pum
00 adexeamnom HANPANCEHUU CUCTEM OPZAHU3MA 8 OMEem HA Npeicmas-
JleHHble HAZPY3KU 8 COBOKYNHOCMU C NPUMEHEHUEeM Npenapamos dapma-
KoJozZuYeckoi Koppexkuuu. bulio viaeneno yeeruuenue codepicanue zemo-
enobuna 6 kposu na 5,6% (p<0,05). Oyenxa cocmasa mena cnopmcmenog
noKaszana, umo K KOHYY MpeHuposourHozo YUKia 8 YCIO0B8USLX CPeOHez0pbsl
Y HUX NPOU3OWIO0 NOBLIULCHUE YPOBHSI AKMUGHOU KIEMOUHOU MACChl HA
3,5% (p<0,05). Jocmosepnoe (p<0,05) yeeruuenue nompebrenus Kuc-
aopoda (ma 7%) napsdy ¢ yayuwuienuem pe3yivbmama nponivieanus Ouc-
manyuu (200 m) 6 sone nopoza anaspobmozo obmena (na 5%) 6 Konue
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N.N. Ambpaxyk, M.10. fikones

cbopa, ceudemenvcmeyem 06 3PDEKMUEHOCTIU MPEHUPOBOUHOZ0 NPOUEC-
ca 6 0annvlX YCroBuUsX U dPOHeKMUsHOCMU UCNOADI0BAHUS HYMPUMUBHOL
nodoepicku.

Knatoueswvte caosa: cnopmemenvl-niosubl, mpeHuposKu 8 yciosusx cpeone-
20pbs, HYMPUMUBHAS NOO00EPHCKA, PYHKUUOHATbHDIE
pesepevL opzanu3ma, pazosulil yzo.

The efficiency of the correction of diet using dietary supplements and special
Joods for athletes has been evaluated in 21 highly qualified swimmers, aged 17
to 26 years, during training cycle in midlands (altitude 1792 m above sea level).
Apersonalized approach, consisting of the timely correction of individual programs
of biomedical support, especially nutritional correction is directly linked to the
performance of the functional state of an athlete in the most important period of
training in midlands. At the end of training gathering the increase in AcT, ALT
blood plasma activity by 18—42% and the reduction in the activity of creatine
kinase by 26% in the normal ranges (p<0,05), as well as increased cortisol
level by 35% was noted, indicating an adequate voltage of the body systems in
response to the load presented in conjunction with the use of pharmacological
correction. Hemoglobin concentration in blood increased by 5,6% (p<0,05).
Assessment of body composition showed that by the end of the training cycle in
midlands there was an increase of active cellmass by 3,5% (p<0,05). Significant
(p<0,05) increase in oxygen consumption (by 7%) along with the improvement
of swimming in the 200 m in the zone of anaerobic threshold (ANSP) (by 5% ) at
the end of the training cycle demonstrate the effectiveness of the training process
conditions and effective use of nutritional support.

Key words: athlete-swimmers, training in midlands, nutritional support,
Junctional reserves of the body, the phase angle
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posefieHne artana MOAroTOBKW CMOPTCMEHOB

B YCNOBWUSIX CpefHeropba SBASETCA HEeoTb-
eMNeMOM YacTbilo TpeHupoBo4Horo npouecca. O6
3(pheKTUBHOCTN TaKon NOArOTOBKN CBMAETENLCTBYET
nonioXuTenbHaa AuMHaAMWKa YPOBHA YHKLUMOHAamNb-
HbIX pe3epBoOB opraHuama. CuuTaeTcs OOKa3aHHbIM,
YTO TPEHNPOBKMU B YCIIOBUAX €CTECTBEHHOW MMMOKCUN
NPUBOAAT K YNYYLIEHUIO (PYHKLMOHANBHOMO COCTOS-
HUA N CMOPTMBHOrO pesynsrara npu nocnenyoLlem
BbICTYMNSIEHNM B PABHWHHbIX YCIOBUAX B Clyyae, ecnu
Yy4e6HO-TPEHNPOBOYHbIE MEPONPUATUA B YCNOBUAX
cpepnHeropbsi 3akaHumBaloT 3a 40 nnu 3a 21 geHb
OO Havana copeBHoBaHui [6]. B HacToAWMA MOMEHT
ucnonb3yetcs cxema MpebbiBaHNA B CpefHeropbe
B TedeHve 21 pHa. [laHHbIn BapuwaHT Xxapakrtepu-
3yeTcA CHUXEHUEM (U3NYEeCKUX Harpy3ok B ase
OCTpON akknumaTusauun (3—7 gHew) n NOCTENEHHbIM
NoOBbILUEHNEM UHTEHCUBHOCTM TPEHUPOBOK B Crefyto-
wem nepmoge. K KoHLy c6opa TPEHUPOBKN NPOXOAAT
C MNOCTerneHHbIM yBenMyeHnemM o6bemMa M MHTEHCUB-
HOCTM NnaBaHus [7].

B cucteme meguumMHCKoro obecneveHus TpeHupo-
BOYHOrO rpoLecca B YCNoBUAX cpefHeropbst ocobyto
pofib UrpaeT afeKkBaTHOCTb NUTaHUA. Ero obLume npux-
LUunbl CBOAATCSA K MCMNOb30BAHMIO BbICOKOKaNOpUi-

HbiX aneT (Ha 10—15% Bbilwe, Yem NpU TPEHUPOBKax
B YC/IOBUSIX PaBHWHbI), NULLIEBLIX NPOOYKTOB C XOPO-
el YCBOSAEMOCTbO, MOBbLILWEHHLIM COAepXaHnem
MUHeparbHbIX BELLEeCTB Mpu yBENNYEHHOM O6beMe
noTpebnsaeMon XUOKoCTU B nepmog nocne npoxoxge-
HWSA 3Tana ocTpor agantauuun, rnpu 3TOM COOTHOLLE-
HWe 6eNKOoB, XXUPOB 1 YrNeBoAoB AO/MKHO COCTaBNATb
1:0,8:5. Mpn Heo6xo0[MMOCTM BO3MOXHO yBenuyeHue
6€eNKOBON KOMIMOHEHTLI B CBA3N C TPEHMPOBOYHLIMU
Harpyskamn 1 nepuvopgom npebébiBaHus B ropax [4],
KpOMe TOro, NCNonb3yTCs He3aMeHNMbIE aMUHOKNC-
NOTbl: NEeNUVH, U301eNLMH, BannH, Cnoco6CTBYyOLWNeE
YNy4LIEHUI0 BbIHOC/IMBOCTU U YCKOPEHWUIO pereHepa-
LMW MbILLEYHOW TKaHW, BUTaMWHbI 1 B psfe cryyYaesB
renaTonpoTekTopsl [3].

C 1970 r. pns NOArOTOBKM B YCIOBUAX CpefHeropbs
NMoBLbl CTanM UCNONbL30BaTb TPEHUPOBO4HYIO 6a3y
B . Llaxkapg3op (Apmenus). OgHako npu nposefe-
HUM c6opa B ApMeHUM HEBO3MOXHO OpraHm3oBaTb
npasunbHoOe nuTaHne n3-3a 0CO6EHHOCTM MECTHOW
KYXHW, @ TakXe CKYQHOCTU W ofHoO6pasns pauuoHa.
B pesynbrate atoro oco6oe BHWMaHue yaenseTcs
NCnosb30BaHN0 6UONOrN4eckn akTUBHbLIX [06aBOK K
nuwe (BAL) v cneunann3npoBaHHbIX MULLEBLIX NPO-
JYKTOB A1 MUTaHMA CMOPTCMEHOB, KOTOpble obecre-
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YMBaOT MOJSIHOLEHHOCTb pauMoHa, a Takxe MoBbiLla-
10T paboTOCNOCOGHOCTb MM BOCCTaHaBNMBAIOT ee A0
WNCXOOHOro YPOBHS.

B nocnepgHue rogbl B BOCCTAHOBUTENBLHOW U CMNOP-
TUBHOM MeauuuHe 60NblUOE BHUMaHWE YAenseTcs
MHOMBMAYaNbHOMY MNOAXOAY K MPUMEHEHUID pas-
NNYHBIX MEOULMHCKUX TEXHONOornm (B TOM 4ucne
K MCMNONIb30BaHMIO ONETONOrMYECKMX METOOUK), Mpu-
MEHSAEMbIX C LENb0 MOBbILWEHNA (PYHKLMOHANBHbIX
BO3MOXHOCTEN OpraHvama npuv 0340pPOBfEHMN NUL
W3 rpynn pucka M B Xo4e MeguLMHCKOM peabunu-
Tauum [1, 2, 8, 9].

LUenb unccnegoBaHns — OUEHUTb BAWSHWE Mep-
COHaNN3MpPOBaHHbIX MpPOrpaMM BOCCTaHOBUTENbLHOWN
MeOULUMHBbI C MCNONb30BaHWEM HYTPUTUBHOW MNOA-
OEpXKN Ha 3PPEKTUBHOCTb TPEHMPOBOYHOIO MNPO-
uecca NOAroTOBKM CMOPTCMEHOB-MOBLOB BbICLUEN
KBanumkauum B yCIoBUSAX CPpegHEeropbs.

Marepuan n meTtofbl

HacToswee nccnegosaHne npoBedeHo € ydactmem
21 cnopTcMmeHa — nroBUa BbICLLEA KBanuukaunm
B Bo3pacTte oT 17 go 26 net, npoxoguBLUMX MepUo-
Ounyeckoe o6crnefoBaHne BO BPEMSA TPEHUPOBOYHO-
ro cobopa B ycnoeusx cpepHeropbs (r. Llaxkapgsop,
ApmeHusi, BbicoTa 1792 M Hap YpOBHEM MOpS)
B (heBpane Ha 9Tane MNOArOTOBKU K YeMnuoHarty
Poccun n otbopy Ha 4yemnumoHaT mupa. OT Bcex
CNOPTCMEHOB ObISIO NOSTYyY4EeHO WMHAOPMUPOBAHHOE
cornacue.

B TeyeHue Bcero cbopa CNOPTCMEHbI NPUHUMAU
BA v cneunannanMpoBaHHble NULLEBbIE MNPOOYKTbI
ans nutaHma cnopTcMmeHoB: Butpym Cynepctpecc
(10 ButamuHOB M xene3o) no 1 Tabnetke 1 pas
B pneHb, BCAA Amino Vital SUPER SPORTS
AJINOMOTO (neriumH, N30NeNLUH, BannH, aprmHuH) no
1 nakeTuky (100 mn) nocne TpeHmposku, ZMA Optinum
Nutrition (uMHK, MarHui, ButamuH A) nNo 3 Kancynbl
0N MY>XUMH M N0 2 Kancynbl ans XeHwuH 3a 30 MuH
00 CHa, ®-3 (MONMHEeHACBILLEHHbIE >XXUPHbIE KUCOThI)
no 3 kancynbl (543 mr) Bo Bpema o6ena, Sponser
Recovery Shake (6enkoBbii HaNUTOK, COAEpP>KaLLuUi
17,4 r 6enka, yrmesopgoB — 43,3 r, xupoB — 11 r
B O4HOWM nopuun) no 2 noxkn (40 r) nopowka B 300 mn
MONIOKa 2 pas3a B AeHb MOCne TPEHUMPOBKW, Sponser
Isotonic (yrmeBogHbI HanuToK, copepxawmin 70
r yrneeBogoB B OAHOW nopuun) no 4 noxku (80 r)
nopoLuka, passefeHHbix B 1000 mn Bofgbl, BO BpeMmsi
TPEHMPOBKN, a Takxe «lenabeHe» (renaTonpoTekTop
pacTuTeNlbHOro NpoucxoxaeHus) no 1 kancyne 3 pasa
B [€Hb, «3KOUCTEH» (NpenapaTr KOpHEBMLLA S1EB3EN)
no 0,015 r (3 TabneTkn) nocne TPeHNPOBKU. [JO3MPOBKY
BA v cneumannanMpoBaHHbIX NULLEBbLIX MNPOAYKTOB
KOpPEKTUpOBanu No crnegyoLemy anroputmy:

1. Mpn HanMyMM NOBLILLEHHOW MbILWIEYHON MacCChl
y cnopTtcMeHa B Havane cbopa cregyeT oTkasaTbcs

OT Ha3HaYeHWs nNpenapaToB fieB3eu, a TakXe YMeHb-
WNTb OO3UPOBKY GENKOBOro Hanutka WU/MnM amuHo-
KMCNOT.

2. B TeyeHne 2-u n 3-n Hepenun Heob6XOAUMO
YBENNYUTb SHEPreTUYECKYI LEHHOCTb palMoHa
(3a cyeT cneunanmManpoBaHHbIX NULLEBLIX NPOAYKTOB
Ans nutaHua cnoptcmeHoB u BA[l) n o6bem noT-
pebnsemon xugkoctn. Ecnn macca Tena He u3me-
HAeTcs (He napaeT ypoBEeHb AKTUBHOM KNEeTOYHOW
Macchbl), KarlOpPUMNHOCTb OCTaeTca 6e3 WU3MEHEHWUN
(T.e. cxema npuema BAL] gomkHa ocTaTbCs MPEXHeN).
Mpn yBenuyeHun maccbl Tena (MM nNpu 4Ypesmep-
HOM pOCTE MbILLEYHOW MaccChbl) 3HEPreTUYeCcKyto LieH-
HOCTb pauMoHa Heo6XO0AMMO CHU3UTb, a TakXe oTMe-
HUTb MNpenapaTtbl NeB3en U YyMEeHbLUNTb [O3UPOBKY
aMUHOKMCIIOT.

3. MNpu ymMeHbLWeEHUM Macchl Tena B xoge cbopa 3a
CYEeT CHMXEHUS aKTUBHOW KNETOYHOM Macchl (B TOM
yncne CKeneTHOW MycKynaTtypbl), y4alleHun nyneca,
HapyLUeHUn cHa Ha hoHe NOBbILLEHWS Harpy30K Heoo6-
XOAMMO YBENU4YUTL OO3UPOBKY renaronpoTeKTOpPOB,
6€eKoBOro HanuMTka U/wnm aMMHOKUCIOT, YBENUYNTb
OO3WPOBKY 3KAMCTEHAa, YBENUYUTb BPeEMs OTAbixa
n cHa. CnopTcMeHaMm, KOTopble NPUOLINK C AULLHEN
Maccow Tena, KOppeKLumo NPoOBOAAT NPU JOCTUXEHUN
Beca, 65IM3KOro K onTuMasnbHOMYy.

Harpy3oyHoe TecTupoBaHue ¢ ra3oaHanu3om npo-
BOAWN C MUCMNONb30BaHMEM MOPTATUBHOIO MOOGWUIb-
Horo komnnekca MetaMax 3B dupmbl CORTEX
(TepmaHus). MazoaHanua BbigbIXaeMoro BO3ayXxa
y Kaxxgoro crnopTtcMeHa nposoaunu 2 pasa (B KoHue
1-n Hegenun n B TeyeHwe 3- Hepenu y4debHO-Tpe-
HMPOBOYHOro c6opa). Harpyso4yHoe TecTupoBaHue
C WUCMonb30BaHWEM raszoaHanu3artopa BbIMOMHANN
Ha boHe CTyneH4yaToro Tecta C MOCTEMEHHbIM yBe-
JInYeHMeM CKOpPOCTHU nnaBaHusa Ha guctadumm 200 m.
OTabix mexay 3anfbiBamu coctasnan 45 c. B atoT
nepuop cpasy nocrne MNpPOMeXyTO4YHOro uHULa
nnoseyl Abilan B ra3ooTBOAHYO TpPybKy B Tede-
Hne 10 c. 3akaHumBancs TeCT MNpW [OCTUXEHWUN
pecnupatopHoro umHpekca (R—R wuHTepsan), pas-
Horo 1,0 (Konn4ecTBO MNOTPebBNAEMOro Kucnopoga
paBHANOCH KONMUYECTBY BbIAENAEMOro YriekKucnoro
rasa), T.e. Npy [OCTMXXEHUW nopora aHaspobHOro
obmMeHa. Takxe onpepgensann 6MoXxMMmMHeckue noka-
3aTenn KpoBM M NpPoBOAUIN BUOMMMEOAaHCHbIA aHa-
N3 OLUEHKN BOAHbLIX CEKTOPOB opraHuama (aHanus
CTPYKTYpPbI Tena, B TOM 4YuClie aKTUBHOM KIeTOYHOM
Macchbl, BKo4valwLwen B cebs mMaccy Mbillil, BHYT-
PEHHUX OPraHoB W HEPBHbIX KNETOK; napannefnbHo
onpenensann asosbli Yrof, KOTOpbI OTpaxaeT ypo-
BeHb 06Len paboToCnOCOBHOCTN U MHTEHCUBHOCTH
obmeHa BellecTB) ¢ nomollbio «ABC-01 MEOACC»
¢ 6a30BOV Nporpammoi oueHKn coctaBa Tena ABC-
0362 [5] B Havane, cepefnHe N KoHue cbopa, npe-
MMyLLLIECTBEHHO Ha cnegylowmi OeHb nocne TecTa.
Buoxnmmyeckmnn aHanma Kposu (M3MepeHue akTuB-
Hoctn ACT, AJIT, KOK, ypoBHA KopTM3ona, remo-
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rnobuHa, xenesa) NpoBOAUNM C WUCMOMb3OBAHUEM
nonyasTomaTtmyeckoro cotometpa «Bio Systems
BTS-350» (NcnaHus).

Ctatuctmnyeckyto o6paboTKy [AaHHbIX MNPOU3BO-
Ounn nNpy NOMOLLUM nakeTa NPUKNIagHbIX nporpamm
SPSS 19. KonuyecTBeHHble Mpu3Haku C pacnpefe-
NEHUAMN, OTINYHBIMW OT HOPMAasbHOro, OnucbiBanu
MegunaHamn (Me) n ksapTunamu (HUWxHuMm, Q17, n Bep-
XHUM, Q3). [Ins cpaBHEHUNA CBA3aHHbIX rpynn (aHanus
AnHaMnkn) npumerann U-kpuTtepuii BunkokcoHa.

Pe3ynbTathbl  06CYXaeHuE

MpennoXeHHyd CXemy HYTPUTUBHOW NOALEPXKKW,
BXOAALLUYIO B KOMMEKC MeAUKO-O6MONOrnyeckoro
o6ecneyeHns CnopTCMeHOB-NMOBLOB, KOPPEKTMPOBA-
1 B Te4eHune Bcero c6opa B CTOPOHY YBENMYEHNS UK
YMEHbLLEHMA JO3MPOBOK B 3aBUCUMOCTU OT pe3ysbTa-
ToB 06CnenoBaHus.

C uenblo oueHKM IPPEKTUBHOCTM ee NPUMEHEHUS
6bIIN NPOaHanNM3NPoBaHbl YPOBHU [IIOKO3bl U KOp-
TM30Nna, a Takxe NoTpebrneHne KUCIopoa u Bpems
nponneiBaHnsa 200 M B Ha4dane u B KOHLe c60pOB
(tabn. 1).

Kak BugHO 3 Ta6n. 1, B xoge cbopa AOCTOBEP-
HO yBenuyunca ¢asoBbI Yrofl, 4TO yKasbiBaeT
Ha noBbllWeHne paboToCnoCoOO6HOCTU K KOHUY cbopa
Ha OHE TMOBbIWEHHbIX (U3NYECKNX Harpy3ok.
YPOBEHb MNIOKO3bl B KPOBU YMEPEHHO YBENMYMICA UMW,
KaK y HEeKOTOpbIX MMOBLOB, ocTanca 6e3 M3MeHe-
HUSA, 4TO roBOpMT 06 agekBaTHOM peakunn noka-
3arenen yrneesogHoro obmMeHa y CnopTCMEHOB Ha
npenbaBfsemMble Harpy3ku, B TOM 4YUCSle B MEPUOL
NOCTHarpy304HOro BOCCTAHOBMEHMA. Takxe oTmeva-
JI0Cb CYLLIECTBEHHOE MOBbLILLEHNE YPOBHSA KOpTU3ona
(Ha 35%), KOTOpbIN B CpedHeM efBa He Mepexo-
OUT BepxHuWe rpaHuubl HOpMbl. [aHHbIA nokasa-
TeNb FOBOPUT O 3HAYUTENIBHOM, XOTS W afeksart-
HOM Hanps>keHUM ropMOHasbHbIX MEXaHU3MOB
BbIMOSIHEHNS MOBbILLEHHbIX (PU3NYECKUX Harpy3o0kK.
YBenuyeHne notpebneHus kucnopopa (Ha 7%) Haps-
Oy C yny4lleHneM pesynstaTta nponsbiBa gucTaHumm
(Ha 5%) B 30He nopora aHasapobHoro o6meHa (MAHO)
KOHUe cb6opa cBuaeTenbCcTByeT 06 apdpeKTUBHOC-
TW TPEHUPOBOYHOrO Mpouecca B AaHHbIX YCNOBU-
AX U 3PPEKTUBHOCTU UCMNOSIb30BAHUA HYTPUTUBHOM
nogaepxku [6].

Danee ons oueHkN 3(PPEKTUBHOCTU NPUMEHEHUS
nporpammbl 66111 NpoaHann3npoBaHbl Takne nokasa-

Ta6bnuua 1. [InHamnka nokasartenei Yy CNOPTCMEHOB B X04€ TPEHUPOBKK B YCI0BMAX CPeAHEropba

MNoka3zarenb TpeHupoBKa B yCNOBUAX CPEAHEropbs
B Hayane B KOHUE
®a3oBbIN yron, rpag. 7,23 [6,83:7,65] 7,46 [7,2:7,93]*
YpoBeHb FOKO3bl, MMOSIb/N 4,3 [4,1:4,49] 4,514,39:4,75]*
YpoBeHb KOPTU3011a, HMOMb/N 543 [480:517] 733 [661:814]*
MoTpe6nenune kCNOpoaa, I/MUH 3,54 [2,68:3,78] 3,79 [2,94:4,011*
Bpems nponnbisaHus 200 m (cBoum BegyLum ctunem B 3o0He MAHQ), ¢ 144 [138,8:165,3] 137 [135:139]*

MpumedyaHue. 3gecb u B Tabn. 2-3: gaHHble npejcTaB/ieHbl B Buage meaunansl (Me) u kBaptunamm (HuxHum, Q1, u BepxHum, Q3)
B popmarte Me [Q1:Q3]. * — JOCTOBEPHOCTb OT/INYMI OT MNOKa3aTesis B Hadyase c6opa no U-kputepuio BunkokocoHa (p<0,05).

Tabnuua 2. [uHamuka COZlepPXXaHNUA reMornobuHa KpoBM, a TakXe aKTWBHOCTW (DEPMEHTOB B NnasMe KPOBU Y CMOPTCMEHOB-
NnyI0BLOB NOCNE TPEHUPOBOK B YCNOBUAX CPEAHEropbs Npu UCNONb30BAHUM UHAUBUAYANbHBIX TPOrPaMM KOPPeKLUM (DYHKLNOHANBHOT0

COCTOSIHMA
MNokazatenu TpeHupoBKa B yCNOBUAX cpeHeropbs (n=21)
B Hayane B KOHLe
YpoBeHb remornobuHa, r/n 143 [131:159] 151 [147:164,5]*
AkTtuHocTb ANAT, Ex 19 [16:30] 27 [23:31]*
AxkTtuHocTb AcAT, En 32 [28,5:37,5] 38 [33:401*
AxkTtnHocTb KOK, Efy 202 [149,5:393] 150 [127:257]*

Ta6nuya 3. [JuHamnka 61MoMMNEaHCHBIX NOKa3aTenei y cnopTCMeHOB-NO0BLIOB NPK UCMONb30BAHUM NPOrpaMM KOPPeKLn (yHKLNO-

HaNnbHOro COCTOAHMA

Mokasartenb

TPEHUPOBKA B cpeAHeropbe (n=21)

B Havyane

B KOHLE

CKeneTHO-MbILLIEYHAs Macca, Kr

33,0 [23,8:36,55]

33,4 [23,65:36,15]

Knposas macca, Kr

15,1 [13,5:19,75]

15,8 [13,6:19,65]

AKTWBHAS KNETOYHAA Macca, Kr

371 [26,6:40,3]

38,4 [27,5:40,5]*
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Tenn, Kak akTUBHaa Kneto4yHasi Macca, cogepxaHue
remMorfiobrHa B KpoBU, a TakXe aKTUBHOCTb (PepMeH-
TOB B Njiasme Kposw.

Kak B1aHo u3 1abn. 2, ypoBeHb remornobuHa ysenum-
4unca Ha 5,6%, 4To oTpaxaeT afganraumio opraHmamMa
K pU3n4ecKknum Harpyskam B YCOBUAX eCTECTBEHHOMN
runokcun [7] n cenpgeTensCcTByeT O BbICOKON adhdpek-
TUBHOCTM NOJO6PaHHOr0 KoMmmnsiekca. AKTUBHOCTb
ACT, AT, KOK cakTnieckn octaBanach B npegenax
HOPMbI, YTO CBMAETENbCTBOBAO O BbICOKOW CTENeHU
aganTtaumm CnopTCMEHOB K (OU3MYEeCKMM Harpyskam
[10, 11] n gokasbiBaeT HEOBXOQUMOCTb NMPUMEHEHMS
OONOJSTHUTENBHOrO NUTaHUSA MNPU BbICOKUX hu3nyec-
KNX Harpyskax.

OueHka cocTaBa Tena CNOPTCMEHOB MoKasana,
YTO K KOHUY TPEHUMPOBOYHOIO UMKa B YCIOBUSX
cpefHeropbsi y HUX NPOUCXOAUT MNOBbILLEHNE YPOBHSA
aKTUBHOWM KSIETOYHOM Macchl (Tabn. 3), 4TO MOXeT
CBUOETENbCTBOBATL O cHaNaHCUPOBAHHOCTY NMUTAHNUSA
M agekBaTHOW afjantauum K TpeHMpoBKaM.

CsepaeHus 06 aBTopax

Pa3paboTaHHbIi anroputm nepcoHanuaauun npo-
rpaMmm Meanko-61onorn4eckoro obecneyveHns y4ebHo-
TPEHMPOBOYHOrO cHOopa B YCIOBUSAX CPeOHeropbs y4u-
TbIBAET OCOOEHHOCTU (DYHKLMOHANIbHOrO COCTOSIHWSA
CnopTCMEeHa [0 U B TeYeHUe TPEeHMPOBOYHOro cbopa,
3aBUCUT OT TUNa NPOoTEKaHUs GUO3HEPreTUHECKNX NPO-
LleccoB B OpraHn3me npv NOBbILLEHHbIX (PU3NYECKUX
Harpyskax n onpepensietTcs AMHaAMWKON pe3ynbTaToB
TeCTUpOBaHUSA afanTaLuoHHbIX BO3MOXHOCTEN opra-
HM3Mma B npoLecce TPEHMPOBOYHOIO LUMKna.

MHanBmayanbHble nporpaMmmel MeamnKo-6uonoru-
yeckoro obecneyeHuss Npu TPEHUPOBKE CMOPTCMe-
HOB-MIOBLOB B YCNOBUAX CPeAHeropbs Mo3BOMSOT
CYLLECTBEHHO MOBbICUTbL (DYHKLMOHASIbHbIE pPe3epBbl,
a Takxe 06yCoBMMBAOT NOMOXUTENBHY AUHAMUKY
BMOXUMUNYECKNX (COOepXaHus remornobuHa, rno-
KO3bl, KopTu3ona, aktmsHocTM ACAT, AnAT, KOK
B KPOBW) N 6ronmnenaHcHbIX (ha3oBbIA yron, akTuB-
Has KJNeToyHas MW CKeneTHO-MbIleYyHas Macca)
nokasarenen.

Am6paxyk WBaH ViBaHoBuY — cTapluvii Bpa4y No cnoptuBHOW MeguuuHe OIBY3 «LleHTp neyebHon cus-
KYNbTYpbl U CNOPTUBHON MeaununHbl» ®MBA Poccun (Mocksa)

E-mail: ambrazhuk-ivan@yandex.ru

Skosnes Makcum OpbeBuY — KaHANAAT MEAULMHCKUX HayK, Hay4HbIn coTpyaHuk ®IBY «Poccuinckuin Hayu-
HbI LeHTP MeAULMHCKOM peabunutauuu n kypoptonorun» Munagpasa Poccun (Mockea)

E-mail: masdat@mail.ru
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E-mail: alla.novok@yandex.ru

A.J1. HoBokwaHoBa, E.B. OxxuraHosa

CnopTuBHbIE HANUTKK: pernapaTauusa opraHuama
KaK XW3HEHHO BaXHbIA acneKT

Athletic drinks: body
rehydration as a vital
aspect

A.L. Novokshanova, E.V. Ozhiganova

Or60Y BIMO «Bonoroackas rocynapcTBEHHAA MOJOYHO-X03ANCTBEHHAS
akagemus um. H.B. Bepewarunxa»
Vologda State Dairy Farming Academy named after N.V. Vereshchagin

Ob6caedosanvt 106 cmydenmoe paxyrvmema Gusuueckol KyavmypoL U CRopm-
CMEHO08, 3AHUMANOUUXCS 8 YeHmpPe CULOBLLX edunobopcme (8 sospacme om
18 do 30 nem). Usyueno coommnouenue mexncoy KOAUUECMBOM NOMEPSAHHOU
8 x00e QusuUecKol HAZPY3KU U GLINUMOL 80 8PEMS MPEHUPOBKU U CPA3Y
nocne nee xuoxocmu. Koauvwecmeo nomepsunoil xuokocmu onpedeneno
MemoooM UIMepeHus MAccol meia cnopmcmena 00 U NOCIE MPEHUPOG-
xu. Ilpoananusuposanvr 6udvl HuUOKOCMU, UCNOIbLIYEMbIe Ol YCMPAHEHUS
o6eseoxcusanus. Bulseneno, umo npu 3aHAMUAX QU3ULECKOU KYAomypoi
u cnopmom Gorvuas wacmy 06cied08aAHHbIX He occmanasiusaem 06vem
nomepsannoil scudxocmu (npu cpednei nomepe maccol 1,15 xz 06vem evinu-
mot acudxocmu cocmagisem 0,91 n). Meawcdy maccoii mena u KoAUUeCmMEOM
nOMePAHHOU 6lAzU, a4 MAKINCE MeHOY KOIUUECNEBOM NOMEPAHHOU 6AdzU
U 8UOOM CNOPMA 8 OAHHOM UCCIe008AHUNU 3ABUCUMOCTIU He 8bisieaeH0. [Tomepu
AHCUOKOCU Y CNOPMCMEHOE 8 NPOYEcce MPEeHUPOSKU CPedHell UHMEHCUBHOC-
mu npodonxcumenvrocmoto 1,5 u npu memnepamype oxpyxcaruezo 6030y-
xa 21-22 °C cocmasuau 6 cpednem 1,53% om maccer mena u ne 3agucenu
om euda cnopma. Hecmomps ma mo umo npeumyuyecmea CnopmugHbLY
HANuUmMK08 oueeudnvl, 00as ux ynompeorenus cpedu cnopmemenos Poccuu
Huumoxcno maia. Ipeumyuwecmeennoe GONLUUNCMEO PECNOHOEHMOE —
72% — Ons soccmanogienusi HUOKOCMU UCNOAbIYEM OObIUHYIO ULU MUHE-
panvhyio 600y. Juws 6% ob6ciedosannvix ynompebiaiom cneuuaiusuposa-
Hble CHOPMUBHBIE HANUMKU.

Kntoueswvte cnosa: 066360Ml£661Hl£6, pezu@pamauuﬂ, cnopmueHvle HANUMKU

106 students of the Faculty of Physical Education and athletes who train at the
center of power arts (aged 18 to 30 years) have been investigated. The relation
between the amount of lost and consumed liquid during physical activity
has been studied. The amount of fluid lost was determined by the method of
measuring the body mass of an athlete before and after the workout. The kinds
of liquids used for eliminating dehydration have been analyzed. It has been
revealed that while doing some physical activity and sports most of those
being tested don’t restore the lost liquid volume (with an average weight loss
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of 1,15 kg the amount of fluids they drunk was 0,91 ). In the given research
the interrelation between the body weight and the lost liquid amount, and between
the lost liquid amount and the kind of sports has not been exposed. Liquid loss
of athletes in the medium intensive training process during the period of 1,5 h
at the ambient temperature 21-22 °C constituted on average 1,53% of the body
weight and didn’t depend on the kind of sports. Despite the advantages of the
athletic drinks are evident, the share of their consumption among the athletes in
Russia is negligibly small. The great majority of respondents, namely 72%, use
common or mineral water to restore the liquid. Only 6% of those being tested
consume specialized athletic drinks.

Key words: dehydration, rehydration, athletic drinks

O,D,HI/IM 13 (haKTopoB, NMPUBOAALLMX K YCUSIEHHOMN
noTtepe Bnaruv opraHM3mMom, ABnsaeTca maundec-
Kasa akTMBHOCTb — HEOTbeMSIeMas 4acTb 340POBOro
o6bpasa xusHu. lloTtooTaeneHne npu uanyeckon
aKTMBHOCTU Crnoco6CTBYyeT 3ahheKTUBHOMY noapep-
XXaHUIO ONTUMasibHOW Temnepartypbl Tena, no3Tomy
npu 3aHATMM CMOPTOM HEeob6XxoguMo, 4TO6blI B opra-
HM3M nNOCTynano [AOoCTaTO4HOE KOMYECTBO BRaru.
B npotuBHOM cny4dae ycuneHHoe NOToOTAeneHue
npueeneT K NporpeccuBHOMy 06€3BOXMBaHWIO opra-
Hu3ma [1-3], NpM KOTOPOM HEUIBEXHO yXyALlatTCA
dPU3nyeckme M yMCTBEHHbIE CMOCOBHOCTU CNOpTCMeE-
Ha. C TOYKM 3peHus PUIMONMOrMM 3TO CBA3AHO He
TONMbKO C HapyLleHMEM (YHKLMM TepMoperynaumm
opraHmama, HO U C HapylweHnem paboTbl CepaeyHo-
cocyoucTon cuctembl [4—6]. M3-3a yYMEHbLUEHHOro
B pe3yfibTate 06e3BOXMBaHUA 06beEMa KPOBU CHMXA-
IOTCH CepAeyHbln BbIGPOC U KONMMYECTBO KKcnopoaa,
JocTtaBnsemoro K mblwue [7, 8]. HaébniogeHusa 3apy-
6EXHbIX aBTOPOB NMOKa3bIBaKT, YTO YPOBEHb 06€3BO-
XMBaHUA, NpPY KOTOPOM PaboTOCMOCOOBHOCTb Ha4YnHa-
€T CHMXaTbCSA, COCTaBNAET nopsaka 2% OT HavanbHOW
mMacceol Tena [9].

BocnonHATb NoTepun XMOKOCTU MOXHO M MUTLEBOWN
BOOOWN. 3TO nyyLle, YeM He NUTb HU4Yero. OgHako cne-
umanbHO paspaboTaHHble perngpaunoHHble HanuTKK,
nocTaBfsloLWLnMe B OpraHM3mM BMEeCTe C BOOOW yrne-
BOAbl M MUHepanbHble BELeCcTBa, SABMAAKTCA ONTU-
MasnbHbiMKM. O6beM HanuMTKa AN BOCCTAHOBEHUSA
XXMOKOCTU OOMKEH PaBHATLCA MOTEPE MacChl B Xoae
PU3NYECKON Harpysku, a Mo HEeKOTOPbIM [aHHbIM,
npesbiaTh 3TO 3HadeHne B 1,5 pasa [9]. Ona onpe-
neneHua notpebHOCTM B rugparauum opraHuama
CyLLEeCTBYET NPOCTON TECT: ONPEAENEHNE MaCChl Tena
00 PM3NYECKON Harpy3ku 1 nocne nyTeMm B3BELUMBA-
HUSA, OCOBEHHO €ecnn MNPOJOCKUTENBHOCTL 3aHATUN
coctaBnseT meHee 2 4 [8, 10].

Kak nokasbiBaloT uccnegoBaHus, rnasHbIM obpa-
30M 3apybexxHble, BONPOCHI perngpataumnmn peLlaroTces
NPENMYLLIECTBEHHO B CMOPTE BbICLUMX AOCTUXEHUIN.
B Poccuu, K coxaneHuto, CopTUBHbLIN HAMUTOK peaKo
SIBNAETCA HEOTbeMIEMON YacTbiO 3aHATUI CNOPTOM,

KaK B XOO4e TPEHMPOBOK, TaK M Ha COPEBHOBaHMAX.
[aHHbIn haKT MoaTBepXOaroT MNpoBefeHHble Hamu
nccnepoBaHus B H4acTu ynotpebneHms Tex Uam MHbIX
HaMNMUTKOB C LIENbI0 YTONEHUS Xaxabl Nogen, 3aHnma-
towmxcsa cnoptomM. Llenb pa6oTbl — OLEHUTL BOCTpe-
60BaHHOCTb CNOPTUBHBLIX HANUTKOB Cpeaun nuL, 3aHu-
MarLwmxca Pu3n4eckon KyneTypon, a Takxe cpeau
CTYLEHTOB, aKTUBHO 3aHMMAIOLLMXCA CMOPTOM.

Martepuan n metofbl

B HabnofeHnn yyacteoBanu CTyAeHTbl pakynesreTa
hmaunyeckon Kynetypbl Bonorogckoro rocygapcreeH-
HOro negarorMyeckoro yHMBepcuteTa u CnopTCMeEHbI,
3aHMMarLnecss B LEHTpPe CUMOBbIX eAuHO60pCTB
«Makcumyc» Ha 6ase MBY «®DuaKynsTypHO-Cnop-
TUBHLIN UEeHTp ropogda Bonorgel». Bcero o6cnepo-
BaHo 106 u4enoBek B Bo3pacte oT 18 po 30 ner.
Bce cnopTcMeHbl gann nHopmMupoBaHHoOe cornacue
Ha obcnegoBaHue.

B akcnepuMmeHTe KOHTponupoBann o6beM Xua-
KOCTW, BbLINMWTOM BO BPeMSA 3aHATUA (PU3nyveckomn
Harpyskon u cpasy nocne Hee. KonuyectBo Xwug-
KOCTW, MOTEPSIHHOM BO BpemMs (hM3MYecKon Harpys-
KW, BbIYMCAANW MO WU3MEHEHMI0 MaccChbl Tena cnopTt-
CMeHa [0 W nocne TPeHWpoBKW. [na noBblLLEHMWS
JOCTOBEPHOCTU WCCefoBaHNn Obiniv MPOBefeEHbI
TPEHVUPOBKN CpefHen WMHTEHCUBHOCTW, MPOAONXU-
TenbHOCTbIO 1,5 4 nNpu Temnepatype OKpyXaroLlero
Bo3fyxa 21-22 °C.

PesynbTatbl U 06cyXxaeHue

B Habniofaembix YCOBUSX He BbISBEHO 3aBU-
CUMOCTM MeXJy Maccoi Tena W KOJMY4ecTBOM
MOTEPSIHHOM BRaru, a TakXe MeXAy KOM4ecTBOM
noTepsiHHOW Bnarn v BuaoM crnopta. OgHako ycTa-
HOBJIEHbl OMpefesfieHHble 3aKOHOMEPHOCTU MeXay
KONMUYECTBOM MOTEPSIHHOW B npouecce U3nNyYeckomn
Harpysku XULKOCTbIO U 06bEMOM BbINUTON XUOKOCTU
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A.J1. HoBokwuaHoBa, E.B. Oxuranosa

ONS ycTpaHeHus o6e3BoxuBaHuA. [pumMepHo y 4veT-
BEpPTM CMNOpPTCMEHOB (25,5% Yy4acTHUKOB) KONuYecT-
BO BbIMUTON XUOKOCTU OblI0 paBHO abCONOTHOMY
YMEHbLLEHMIO MacChbl. 3Ha4ynTeNbHasa 4acTb UCMbITYe-
MbIX (67,0%) BbiNMBana >XWAKOCTU MeHbLLE, YeM noTe-
psna B npouecce TPeHNpPoBKW. Juwb B 7,5% cnyyaes
06BLEM BbLIMUTOM XUOKOCTK 6bli1 60NbLLE KONMYECTBA
noTepsiHHOW Bnaru.

B cpegHem macca Tena ymeHbwanacb Ha 1,15 Kr,
4YTO COMPOBOXAANOChb TakKUMW XapakTepHbIMK MNpo-
ABNIEHNSAMW, KaK CHWXEHME Temna, MbILLeYHOWN CUIbI,
BbIHOCJIMBOCTU, KOHUEeHTpauun n np. MNpn aToM cym-
MapHbIN 06bEM BbINMUTOMN XUOKOCTU B NpoLecce Tpe-
HUPOBKMK U cpasy Mnocrie ee 3aBepLUEHNs B CPEHEM
coctasun 0,91 n. Takum o6pas3om, Npu 3aHATUAX
dPU3NYEeCKoOn KynbTypor M CropToM 6osbluas 4acTb
3aHMMaloLLMXCA CNOPTOM HE BOCCTaHaBNMBAET O6bLEM
NOTEPSHHON XWAKOCTH.

Mexpgy maccon Tena u KONMUMYECTBOM MOTEpPsH-
HOW Brarn, a Takxe mexpay KOJIM4ecTBOM MOTepsiH-
HOW BnarM v BMAOM cropta B JaHHOM ucclefosa-
HUX 3aBMCUMOCTU He BbifBNEeHo. [loTepn Xnakoctn
Yy CNOPTCMEHOB B MpPOLIECCE TPEHUPOBKU CpefHen
WHTEHCMBHOCTU Npojo/mkuTensHocTelo 1,5 4 cocrta-
Bunu B cpegHem 1,53% oT maccel Tena n He 3aBucenmu
oT Buaa cnopta. OTKSIOHEHNEe OT 3TOro 3HayeHus
B OOMbLUYI0 WM MEHbLUYID CTOPOHY OO6YCNOBJEHO
NVLWb MHAMBUAYANBHLEIMU OCOOEHHOCTAMM.

AHanu3 BWOOB XWAKOCTW, KOTOpble CnopTCcMe-
Hbl YNOTPeO6nAT AN YTONEHUA XaxAbl, nokasarn,
4YTO NUWb 6% perynspHo B xode 3aHATUN CNOpPTOM
ynoTpeobnsaT cneumManm3npoBaHHble CNoOPTUBHbIE
HanuTKky (cMm. Tabnuuy). MNMopaensioLee 60NbLUNHCTBO
o6cnefoBaHHbIX AN perngparauun opraHmama npeg-
noYnTaloT NUTLEBYIO BOAY.

Hanutku, ucnonb3yemble CNOPTCMEHaMU ANA ycTpaHeHus 06e3-
BOXNBaHNA

Bup xupkoctu Yucno pecnoHAeHTOB, %
Bopa nuTbesas (B TOM Yucne muHepanbHas) 72
Cok ((hpyKTOBbIN/0BOLLHON) 8
CnopTuBHbIA HANWTOK (PernapaLOHHbIi)

[pyroi HaNUTOK (KNCNOMONOYHbINA, XON0A-
HbIil Yali, BOAA NUTbEBAS C ACKOPOMHOBO 14
Kucnoron)

CsepeHus 06 aBTopax

XoTa Bofa yTonsaeT Xaxnay, 3TO He JydLn cnocob
Ans npepoTepalleHns 06e3BOXMBaHUA oOpraHunamMa
Nno HEeCKONMbKUM npu4nHam. Bo-nepsbix, Boga He
COOEPXUT HeobXxoanmoe KOMMYeCcTBO MUHepasbHbIX
BellecTB. Bo-BTOpbIX, BOAA OTKMOYaeT peLenTopsbl
Xaxapl npexpae, 4eM opraHu3M B NOSIHON Mepe BO3-
MeLLaeT TO KONMYECTBO XUAKOCTU, KOTOPOe NOTEPSAHO
C MoToM B xofe hn3n4eckon Harpysku. B-TpeTtbux,
NMOCKOSNbKY BO BpeMs (OU3NYECKOWN Harpy3km npomcxo-
OWNT He TOSIbKO NOTeps BOAbl U MUHEPASIbHbIX BELLECTB,
HO M yrneeodoB W Apyrux cybCcTpaToB, MCMONb30Ba-
HWe ONns BOCCTAHOBMIEHUS MOTEPU XNOKOCTU OBbIYHON
NN MUHepanbHOM BOAblI HE CMOCO6CTBYET MOBbILLE-
HUIO paboTOCNOCOBGHOCTN CMNOPTCMEHOB.

Cokn n gpyrne HanuTku, ynotpebnsemble CrnopT-
CMeHaMn (KMCNOMOJIOYHbIE, XONOAHbIA Yan, HekTap
W T.N.), TOXE HEe ONTMManbHbl ANS YTONEHUS >Xaxabl.
OHKn moryT copepxatb 60MbLLUOE KONMMYecTBO Yyrne-
BogoB (6onee 8%) W 3NEKTPONUTOB, YTO NPUBOOUT
K YBENUYEHUIO OCMOTUYECKOW KOHLIeHTpauun copep-
XUMOro Xenyaka n cnocob6CTByeT 3aMeasfieHuIo ero
OMOPOXHEHMS.

HecmoTps Ha TO 4TO npenmyLlecTBa CnopTUB-
HbIX HanWTKOB O4YEeBWAOHbI, AOMA WMX YNOTpe6neHus
cpegu cnoptcMeHoB Poccuun HUYTOXHO Mana. MoXHo
0603Ha4YUTb HECKONbKO MPUYUH, KOTOpble NPUBOAAT
K HU3KOM NOMNYySISSPHOCTU perngpaumoHHbIX COPTUBHBIX
HanNUTKOB B Halleln cTpaHe. Npexae Bcero aTo cBA3a-
HO C HeOoCTaTO4YHOCTLIO MHAOPMaLmMK 06 MX Nonb3e
W npenMyLLiecTBe nepen ApYyron XWAKOCTbIO, a Takxe
NPakTU4eCKMU MNOSIHOM OTCYTCTBUM B MpoJaxe pAaH-
HbIX Cneunann3mpoBaHHbIX NPOAYKTOB. PLIHOK perva-
pPaunoHHbIX HanUTKOB B Poccum He TONbKO HeBe-
JINK, HO M B OCHOBHOM NpeAcTaBneH CMOPTUBHbLIMU
HanMTKamMM MMMNOPTHOrO MPOM3BOACTBA, 4YTO B Nep-
BYIO ouyepefb OTpaxaeTrcsd Ha ux cTtoumocTu. Kak
CneacTene, 3TO NPUBOAUT K HEBO3MOXHOCTM MPUOG-
petaTb pervapalMoHHbIA HanNMTOK B HEO6XOAMMOM
KonuyecTBe.

Mcxoas n3 M3NOXEHHOro MOXHO He COMHeBaTbCH,
4YTO co3faHuwe pernapaumMoHHbIX CMOPTUBHLIX HAMNWUT-
KOB, ob6ecrnevymBaloWnX HYTPUTUBHYIO MNOJAEPXKKY
opraHuama, sBnseTcs nepcnekTUBHLIM HarnpasiieHun-
€M B NPOU3BOACTBE Creumann3mpoBaHHbIX NMULLEBLIX
NPoAYyKTOB AN CNOPTUBHOIO NuTaHus B Poccuu.

HoBokLuaHoBa Anna JIbBOBHa — KaHAMAaT TEXHUYECKUX HayK, OOUeHT Kadeapbl o6LLen n NnpuknagHon Xumum
®reoyY BIMO «Bonorogckas rocygapcTBeHHas MOIOYHO-X03ANCTBEHHAA akagemns um. H.B. BepewarmnHa»

E-mail: alla.novok@yandex.ru

OxwnraHoBa EkatepuHa BukTopoBHa — 3aMeCcTUTESlb FreHepanibHOro AMPEKTopa Mo KavecTBy OTKPLITOrO akLmo-
HepHoro obLlecTBa «Y4e6HO-OMNbITHLIM MOMOYHLIA 3aBog» PrbOY BIMO «Bonoroackas rocygapcTBeHHas
MOJI04YHO-X03ANCTBEHHaa akagemusa um. H.B. BepewarnHa»
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Meauko-6uonoruyeckoe o6ocHoBaHue peuenTypbl
peruapaLMoHHOro HanuTKa ¢ ucnonb30BaHueMm
MOJIOYHOW CbIBOPOTKM ANA CNIOPTCMEHOB

Medical and biological
basis of the recipe

of whey-containing
rehydrating beverage
for the athletes

A.L. Novokshanova, E.V. Ozhiganova

Or60Y BMO «Bonoroackas rocynapCTBEHHAA MOJOYHO-X03ANCTBEHHAS
akagemus um. H.B. Bepewarunna»
Vologda State Dairy Farming Academy named after N.V. Vereshchagin

B cmamwe no pesyrvmamam nposedennvlx GuUKo-XUMULECKUX UCCIe008a-
Hutll npedcmasnen KOMNOHeHmHmbLil COCAS H08020 USOMOHULECKO20 Peeudpa-
UYUOHHOZ20 HANUMKA, PACCUUMANA €20 NUWEBAS. U IHEPLEMUUECKASL YeHHOCTD.
B omauuue om Opyzux CnOpmMuUGHvbLX HANUMKOE MAKOU HANDABLEHHOCTU
mpemovsi uacmy 6006l 6 HOBOM NPOOYKMe 3aMeHeHd CbiBOPOMKOL MOLOKA.
C pusuxo-xuMuueckoll mouku 3penusi MOLOUHASL CoLEOPOMKA ABLACTCS CLONC-
HOU NOAUOUCNEPCHOU CUCTEMOTL, 8 KOMOPOU 2UODAMUPOSAHbLe OCAKU HAX0-
OSAMCSL 8 COCMOAHUU KOLLOUOHOZ20 PACMEOPA, IUNUOL NPEOCTNABLAIOM MOHKO
IMYNL2UPOBAHHDLE TUNONPONEUHOBDLE UACTNUYbL, Y2180 0HDLI U MUHEP ALLHBLIL
KOMNOHEHMbL NPUOLUNCENBL K COCTABY 6 UebHom Moioke. Ecmecmeennoiil
KOMNILEKC MAKPO- U MUKPOILeMEeHMO8 (Pochopa, Karvyus, MAZHUSL, Jcele3d,
toda, yunxa, meou, ceiena u 0p.) CblBOPOMKU MOJLOKA, NPUUEM OONbULUNC-
ME0 U3 HUX HAXOOUMCS 8 XelamHol (opme, no c60eMYy WUPOKOMY CREKMPY
u 6uodocmynuocmu onmumaien 0 uerogexa. Codepycanue UMAMUNOS,
MUHEPANOLHLLX BEUECME, C60000HDLX HE3AMEHUMBLY AMUHOKUCIOM CHLEOPOM-
KU NOGLLULAET NUULEBYI0 UeHHOCTb HanumKa. /s npudanus 6Kyca Hanumry
ObLIU UCTONL30BAHBL HAMYPALbHBLE CUPONLL OPYCHUKU, KAIOKGbL U WUNOG-
nuka, codepacaugue caxap. OCMOLAILHOCTND HOB020 HANUMKA HAXOOUMCS
6 npedenax 280-350 mmonn,/xe HyO, umo nosgoasiem Kiaccupuuuposamo ezo
KaK U30MONUUECKULl Cnopmuenvli nanumok. Hamypaivivie Komnonenmot,
a makdice ymepennoe codepicanue yzneeo008, AUNUOOE U OMHOCUMENLHO
HeBHICOKAS IHEPLEMUUECKAS UECHHOCTID NO3COLLIOM PEKOMEHI08AMb HANU-
mox cnopmcemenam 1060 cneyuarusayuu 6e3 Kakux-1ubo ozpanuuenuil.

Kntouesvie caosa: pezudpamavus, cnopmuenvle HAnNuUmyu, yzieeoovl, d1eKm-
POIUMbBL, AMUHOKUCLOMbL, MOJOUHAS CHLBOPOMKA

According to the results of the physic-chemical research the composition of new
isotonic rehydrating beverage has been presented and its nutritional and energy
value has been calculated. As opposed to other sport drinks of this kind, a part
of water in the new product is substituted by whey. From the physic-chemical
standpoint whey is a complicated dispersed system in which hydrated proteins are
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in the form of colloidal solution, lipids are finely emulsified lipoprotein particles,
carbohydrate and mineral components are close to the composition in the whole
milk. Natural milk whey complex of macro- and trace elements (phosphorus,
calcium, magnesium, iron, iodine, zinc, copper, selenium, etc.), most of which
are in chelated form, have high biological value and bioavailability for humans.
The content of vitamins, minerals, essential amino acids of whey increases
the nutritional value of the beverage. Natural sugar syrups — containing of
lingonberry, cranberry and rosehip were used to flavor the drink. The new
beverage osmolarity is in the limits of 280—-350 mmole/|, which allows classifying
it as an isotonic sport drink. Natural ingredients and moderate carbohydrate,
lipid content, and relatively low energy value enable to recommend this beverage
to the athletes of any specialization without any restrictions.

Key words: rehydration, athletic drinks, carbohydrates, electrolytes, amino

acids, whey

CnopTMBHbm ycrnex cknapgblBaeTcsi U3 MHOXeCT-
Ba cocTtapnsaowmnx. OgHa U3 HUX — HYyTPUTUBHASA
nogaepxka. Npu aTomM B nepBylo ovepedb yyuTbiBa-
eTcsl MOCTynjeHne Makpo- U MUKPOHYTPUEHTOB 3a
cYyeT nuwesbix npoaykToB [4, 10, 11, 13]. Topasgo
MEHbLLUE BHUMAHWA yaenseTcsa CNopTUBHLIM HanuT-
Kam, cyas no ux yhaenbHOMy Becy B obLien macce
NPOOYKTOB AN NUTaHMUs CNOPTCMEHOB [8, 12]. Tem He
MeHee CMOPTUBHbIE HANMUTKW NOCTaBASAT XUOKOCTb
M pasfnnyHble cybCcTpaTtbl B XOPOLLO YCBOSIEMOW pac-
TBOPUMOW hopMe, OHU HEOHXOOMMbI BO BCE NepUOLbI
TPEHUPOBOYHOIo Makpoumkna.

AHann3 nutepaTypbl MNokasbiBaeT, 4TO 6asoBas
peuenTtypa CNOPTMBHbIX HanUTKOB BKIIOYaET BOAY,
caxap v conb. 3TO 1erko 06BACHMMO C TOYKMN 3PEHMSA
OMOXMMUYECKUX U3MEHEHWI, MPOMCXOQALLNX B Opra-
HU3Me BO BpeMsi (pn3nyecknx Harpysok. B pesynsrate
MbILLEYHON paboThbl B MEpPBYIO O4Yepedb pacxogyercs
rMUKOreH, pacLUennaioLWmMncs [0 rokKo3bl. HayanbHbIN
3Tan pacrnaga rnoKo3bl — MUKONNM3 — obecne4ymBa-
eT paboTallime MbllLbl 3HEPrnen B aHasSpPOOHbIX
ycnoeusx. NMpu 3TOM 4YacTb 3Heprun pacceusBaeTcs
B BuUAe Tenna v Mbllwubl pasorpesatTtca o 41-42 °C.
OTO0 KpuTMYeckasa Temnepatypa Ans 6enkos opra-
HM3Ma, No3TOMY cpabaTtbiBaeT 3aLUTHbIA MEXaHU3M
Tepmoperynsauumn — notootaeneHue. NogcumMraHo, 4To
npu notepe 1 r nota B OKpy>XalLLyo cpedy pacceu-
BaeTtca 0,58 kkan Tenna [17]. B pe3ynsrate Temnepa-
Typa MbIWL WU Tena CHuxawTca 4o Hopmbl. OgHako
C YMEHbLUEHNEM cOofepXaHUs XUOKOCTU B OpraHus-
Me Tepmoperynaumsa saTtpyaHsietcd. [1pyu BoccTaHoB-
NIEHMN 3anacoB XUAKOCTU C MNOMOLLbLI MNUTLEBOM
BOAbl AOCTUraeTCs KpaTKOBpeMeHHas pervgparaums
opraHu3ma, Tak Kak cpabaTbiBaeT MexaHW3M OCMO-
perynsumm, KoTopbir, B CBOKO o4Yepefdb, CTUMYyNupyeT
Mo4eoTaeneHue.

Kpome Xugkoctu B npouecce MNOTOOTAENEeHUs
OpraHuM3Mm TepseT pasHble MUHepasibHble 3NIEMEHTHI.
Haunbonbwmmun BnaroygepxuvsarowmmMmm CBoMUCTBaMM
obnapgaeTt HaTpun, KOTOPLINM y4acTBYeT B nogaepxa-

HUM BOAHO-CONEBOro pasHoBecus. WccnepoBaHus
nokasanu, 4YTO MNONOXWUTENbHbIN 6anaHc >XWAKOC-
TN yOaeTcs COXPaHUTb NPU KOHUEHTpauum HaTpus
B HanuTke He meHee 50 mmonb/n. Bonbwee copep-
»XaHue conn MOXET yxyaLwaTtb ero Bkyc. B 06bl4HbIX
6€e3asKorofibHbIX HanuUTKax U cokKax HaTpumr npakTu-
YeCKM OTCYTCTBYET, NMO3TOMY OHU He 3PPEKTUBHBI
Ans perngpatauuun opraHmama [14].

Ona nonHoro BOCCTAHOBMIEHUSA MNOCMe Harpys-
KN HeobxoOuMbl YrneBodbl, codepXaHue KOTOpbIX
B HanuTkKe He OOSXKHO npesBblWwaTb 8%, Tak Kak npwu
6onblUen KOHUEeHTpauum 3amennseTcsd OMOpOXHe-
HUe >Xenyaka W CHUXAaeTCsl KONMMYeCTBO XUAKOCTW,
OOCTYMNHOW Ona BcacbiBaHuA. CymMmapHoe cogepxa-
HWe YrneBOAOB W 9fEKTPOSIMTOB BMAET Ha OCMO-
TUYECKYI KOHLUEHTpauuio CHOPTUBHLIX HarnuTKOB.
PerngpaunoHHelMn cBOWcTBaMU obnaparT rumno-
TOHUYECKME W M3OTOHUYECKME HarnuUTKWU, UMeloLLne
OCMOSIANBHOCTb HMXE NN 61IN3KYIO K OCMOSIANIBHOCTH
KpoBu — 270-340 mmonb/kr H,0 [5, 14].

OOHOBPEMEHHO C pacxofoM YrneBoaoB, MUHEparb-
HbIX BELLECTB M BOAbl BO BPEMs MbILLEYHON paboThl
paspylwiaotcsa 6efIKoBble MONEKynbl. OTO BbI3BAHO
O6HOBNEHMEM 6€ENKOoB, HEOOXOOUMbIX ANA COKpalle-
HUS MbILLL, @ TakXXe MUKPOMOBPEXAEeHUAMN 6enKoB
MbILLIEYHbIX BONOKOH. CaMbiM 3(pheKTUBHBIM U BbiC-
TpbIM CNOCO60M BBeAEHMA OGENKOBbIX KOMMOHEHTOB
ABNAOTCA CBOOOAHbIE aMMWMHOKMWCAOTHI, NenTugbl
N CbiBOPOTOYHblE 6enkn. OgHako gob6aeBfnieHne 3TuX
HYTPMEHTOB PE3KO MOBbILLAET OCMOSANBLHOCTL pac-
TBOPOB, B pe3yfbrare Yero OHW He MOryT NpeTeHao-
BaTb Ha KaTeropuo perngpaLmoHHbIX.

B cBoux nccnepgosaHusax Mbl NOCTaBUAN LIENb YCTpa-
HUTb 3TO NpoTUBOpevmne. B Ka4yecTBe OCHOBLI perng-
pPaunoOHHOr0 HanuTka 6bI0 PELUEeHO MCMosb30BaTb
MOJIOYHYHO CbIBOPOTKY, B KOTOPYIO NepexoauT OKOno
50% Bcex cyxumx BellecTB Mosoka. bonee 70% cyxoro
BeLLleCTBa CbIBOPOTKM COCTaBSIAET MOJSIOYHbIA caxap,
yCBOAEMOCTb KOTOporo gocturaet 98-99,7%, a mea-
JIEHHOE pacLuensieHne cnocobCTByeT NoAnep>XXaHuo
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XU3HEeLEeATENbHOCTU MOJSIOYHOKUCIBLIX MUKpoopra-
HU3MOB B KuweyHuke [11, 15]. CbIBOPOTOUHbIN 6ENM0K
obnapaeTr BbICOKOM OUOAOCTYNMHOCTbIO MO OTHOLUEe-
HUIO K OpyruMm 6enkam, 4To O6bACHSETCH Habopom
€ro aMMHOKUCNOT. ECTECTBEHHbIN KOMMNNEKC Makpo-
U MUKpO3neMeHToB (tpocdopa, Kanbumsa, marHus,
xenesa, noga, UMHKa, Meaun, ceneHa u gp.) MONOYHON
CbIBOPOTKM, Npn4eM 60SIbLUMHCTBO M3 HUX HaxoguTcs
B XxenatHou ¢opmMe, N0 CBOEMY LLUMPOKOMY CNEKTPY
M OOCTYMHOCTM Afia opraHMama Cc 6Kosiornyeckomn
TOYKU 3peHns onTumaneH pna 4venoseka. Kpome
MWHepanbHbIX BELIECTB B CbIBOPOTKY MOYTU MOJ-
HOCTbIO NEepexoasT BOAOPACTBOPUMbIE BUTAMUHBI.
Takaa BbiCOKas MIOTHOCTb Makpo- U MUKPOHYTPU-
€HTOB MOJIOYHOW CbIBOPOTKM HE MO3BOSSET MCMOSb-
30BaTb €e B LESIbHOM BMAe KakK perngpauyoHHbIN
HanuTok. OOHakKoO BecbMa 3aMaH4uMBO HaWTU MNpu-
MEHEHME HaTMBHbLIM Yyrnesogam, aneKTponuTam
M BUTaMMHaM CbIBOPOTKW, BKMOYMB WX B COCTaB
cnopTtmBHoro Hanutka. B pa6ote 6bina nocrasrneHa
uenb — paspaboTtaTb peuenTypy perugpaumoHHOro
HanUTKa C WUCMOSib30BAaHWEM MOJSIOHHOM CbIBOPOTKMU
AN CNOPTCMEHOB.

Marepuan n metofbl

O6bekTOM MCCNefoBaHUA CryXuna TBOPOXHas
CbIBOPOTKa, CofepXaHue yrneBonos, 6enka un xupa
B KOTOPOW Onpegensinin ¢ nomoLlbio yTBEPXAEHHbIX
B P® meToguK, MUHepasnbHbIA COCTaB U3yyann MOHO-
cenekTnBHbIM Metogom [1-3, 7]. OcmonsanbHOCTb
onpegensinn KpMOCKONMYeCKUM METOAOM, UCMOMb3Ys
MUIMOCMOMETP-KpMOcKon [6].

Pe3ynbTathbl U 06CYyXaeHME

B pesynbTate uccnenoBaHuil YCTAHOBEHO, YTO OC-
MONSASIbHOCTb TBOPOXXHOW CbIBOPOTKM MNOABEPXEHA
3Ha4YUTESNIbHbIM KONe6aHMAM W HaxoguTcst B Mpe-
penax 340-400 mmonb/kr H,O [9]. 3TO0 ocHoBHOM
NMMMUTUPYIOLLMIA NoKa3aTeslb, KOTOPbI He MNO3BO-
NAeT MCMNonb30BaTb LUESIbHYI0 CbIBOPOTKY B KayecT-
BE pervapaumMoHHOro HanuTtka. B cBA3M ¢ 3Tum
ObINI0 MPUHATO peLleHMe 3aMeHUTb YacTb CbIBO-
POTKM B HanuTke BoAOW. lMpM COOTHOLLUEHUU BOAbI

CocTaB pernpaLnoHHbIX HaNMUTKOB

M CbIBOPOTKM 1:1 OCMONANBHOCTbL CMECU cocTaBnset
170-200 mmonb/krH,0, 4TO HEe Nno3BoNsaeT oboraLlatb
ee anekTponutamn n yrnesogamu. B cnyyae sameHbl
BOAbl Ha TPETb CbIBOPOTKON OCMONSASIBHOCTL CMECH
konebnetca ot 100 go 120 mmonb/kr H,O. Takoe 3Ha-
YeHne OCMOMANBHOCTU [ONYyCKaeT AOMNOSIHUTENbHOE
BBEeZEHME COMN U YreBOLOB.

[MOCKONbKY KOHUEHTpauus HaTpus B UCXOOHOMN
CbIBOPOTKE MO MeHbLUel Mepe B 2,0-2,5 pa3a Huxe,
4YeM pekoMeHayeTCca ANs pernapaunoHHOro HanuTka,
ObIN10 PELLEHO BHOCUTbL XJTIOPMA HAaTPUA A0 KOHLEHTpa-
unm 50—55 MMosb/n B rOTOBOM NPOJYKTE.

Ba)kHOM 0COBEHHOCTLIO HOBOIrO HaNUTKa ABNSETCS
€ro Bkyc. TpaauuNOoHHbIe HANUTKK ANa perngpartaynm
opraHua3ma He UMELOT BKyca unu ob6nagaroT OTTEHKOM
BKyCa, NPUCYLUM HEKOTOPbLIM consam. Kak n3BecTHO,
BKYC HanuMTka uMmeeT 6O0MblUOe 3HayYeHwe B Xena-
HUM NUTb UNK OTKase OT Hero. B cBaA3u ¢ aTum Ons
npuaaHusa BKyca HanuTKy 6b1n MCNONb30BaHbl HaTY-
panbHble CUPOnbl GPYCHUKN, KIOKBbI U LUMMOBHMKA,
cogepxalme caxap. Takum 06pas3om, YrineBOAHbIN
KOMMOHEHT HanuTKa npeacTtaBnseT CMeCb NakKTo3bl
M caxapo3sbl. JlakTo3a obnagaer HeBbICOKUM [JIMKe-
MWYECKUM MHOEKCOM, paBHbIM 46, a riMkeMn4ecKun
MHOEKC caxapo3bl — 68. DTO 3HAUUT, YTO NOCTYNNEeHne
rMIOKO3bl B KPOBb He 6ydeT COnpoBOXAaTbCA O[HO-
MOMEHTHbLIM BbIGPOCOM, YTO ABAAETCA HECOMHEHHbLIM
NpPenMyLLECTBOM O/ NULLEBAPUTENIBHONW CUCTEMBI
n opraHmama B uenom. K Tomy e, no nocnegHum
OaHHbIM, MPU COYETaHUM pPasfIUYHbIX IKIOrEHHbIX
YyrneBoAoB YyCUNMBAETCA UX OKUCIIEHWE, T.e. Habnoaa-
eTca 6osiee 6LICTPOE BOBMIEYEHNE B SHEPTEeTUHECKUN
obmeH [16].

B peaynbtate npoBefeHHbIX UCCenoBaHui 6bin
Bbl6paH KOMMOHEHTHbIN Habop HanuTka M paccyu-
TaHa ero nuueBas W 3HepreTnyeckas LEHHOCTb.
B Tabnvue nokasaHbl MMHUMAaNbHO U MaKCUMMarsbHO
OOMYCTMMbIE KOHLEHTpaUMn KOMMOHEHTOB, KOTOpbIE
3aBUCAT OT UX COAEPXAHNS B UCXOOHOWM CbIBOPOTKE.

Kak BMOHO M3 npegcTaBfieHHbIX B Tabnvue [aH-
HbIX, B OT/IMYME OT TPaAULMOHHLIX PerngpaumoHHbIX
HaMNUTKOB HOBbIN NMPOAYKT COAEPXMUT XUPbl U BENOK —
OOMONMHUTENbHBLIN 3HEPreTUHECKUA N NNaCTUHECKNIA
mMaTepuan. Jiunuabl CbIBOPOTKM JIErKO YCBauBalTCHA
Nno CpaBHEHWO C OPYrMMuU NMNUEamu, rnocKosbKy, BO-
nepBbIX, TOHKO AUCNeprupoBaHbl, a BO-BTOPbIX, COaep-
XaT KOPOTKO- W cpefHeuenoyeydHble >XUPHble KUC-

Moka3satenn Copepxanue B 100 r npogykTa
TPaAULMOHHBIA HANUTOK C MCNONb30BAHUEM CbIBOPOTKM
XKup, 0,0 0,01-0,1
Benok, r 0,0 0,1-0,2
Yrnesoabl, 1 6,0-8,0 3,5-4,5
Xnopug Hatpus, MMOnb/N 10-50 50-55
dHepreTuyeckas LeHHocTb 100 mn, KKan 20-55 15-20
OcmonanbHOCTb, MMOAb/KT Hy0 270-330 280-350
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noTbl. 3Haa O HaNM4YUW NUNUAOB B COCTaBe HanuTka,
WX KONMMYECTBO NEerko y4utblBaTb B OOLLEM paLiMOHe.
Hanpumep, MakcumanbHoe cofepXaHue Xxupa B 2 1
HanuTKa cocTtaenset 2,0 r. 910 He 6onee 1,0-2,5% pe-
KOMeHAyeMoro Konu4yectsa nMMNUAOB B CYTOYHOM
paunoHe. MakcumanbHoe cofiepxaHue 6enka B TakoM
KonmyecTBe HanuTka coctasnsaet 4,0 r, NpMyemM 4acTb
6enka rngponusosaHa A0 NenTMAOB M CBOGOAHBLIX
aMUHOKMUCIOT, YTO 3HAYUTENbHO MOBLILLIAET ero ycBo-
1eMOCTb. HanuTokK oTnmMyaeTcsi HEBbICOKOW 3HepreTu-
YeCKOM LIEHHOCTbI0 OTHOCUTENbHO B6OSbLUMHCTBA Yrie-
BOLHO-3M1EKTPOSINTHBIX NPOAYKTOB, B KOTOPbIX 3TOT
nokasarerb, Kak npasuno, B 2-2,5 pasa 6osbLue.
Takum o6pasom, B pe3ynbrate 3KCnepumMeHTanb-
HbIX nUccnegoBaHu paspabotaHa peuentypa HOBO-
ro HanuTka, obnagarmoLwero perngpaunoHHbIMU

Csepenus 06 aBTopax

CBOMCTBAMW, W3rOTOBJIEHHOIO C WCMNONIb30BaHUEM
TBOPOXHOW CbIBOPOTKU. OCMONANLHOCTL HanuTKa
HaxoauTca B npegenax 280-350 mmonb/krH,O, 4To
No3BONAET KnaccmuumpoBaTb ero Kak M30TOHU4Yec-
KWW HanuUTOK Ons CnopTCMeHoB. [ononHutenbHoe
BBeJEHNe HaTpus CNocob6CTBYET BCaCbIBAHWUIO TNHO-
KO3bl U BOAbI B NULLIEBAPUTENBHOM TpakTe, a B coye-
TaHUU C OCMONANBHOCTBIO pacTBopa 06yCnoBIMBaeT
ero pervgpauumoHHble cBoncTBa. VcknoumtensHo
HaTypasnbHblE KOMMOHEHTbI, a TakKXe yMepeHHoe
CoAepXaHue YrnesodoB, NMNUOOB W OTHOCUTESb-
HO HEeBbICOKAs 3JHepreTMyeckas LUEeHHOCTb MNO3BO-
NAT pPeKoMeHAoBaTb HANMTOK CNOPTCMEHaMm
noéon cneuymanu3auum B COpPeBHOBATESIbHLIA BO
BCe nepuoAbl TPEHUPOBOYHOrO Makpouumkna 6e3
orpaHuyeHun.

HoBokLuaHoBa Anna JIbBoOBHa — KaHOMAaT TEXHUYECKUX HayK, AOUEeHT Kadeapbl o6LLen n NpuknagHon XumMmum
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[Ans KoppecnoHAeHUMKU

bacos AnekcaHap AnekcaHnpoBuUY — KAHAUAAT MeANLMHCKNX

HayK, AOLEHT Kadeapbl (DyHAAMEHTANbHON U KNUHWYECKOA
6uoxumun F6OY BMNO «Ky6aHCKWiA rocyaapCTBEHHbIA MeANLUHCKMA
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Anpec: 350063, r. KpacHopap, yn. CefmHa, o. 4

TenedoH: (861) 268-02-30

E-mail: son_sunytch@mail.ru

i3MeHeHne aHTUOKCMAHTHOr0 NOTEHLKUana KpoBu
3KCNEepPUMEHTanbHbIX XXUBOTHbIX NPU HYTPULMOHHOI
KOpPEeKLMN OKUCNMTENbHOI0 CTpecca

Change of blood antioxidant
capacity of experimental
animals during nutritional
correction under oxidative
stress

A.A. Basov, |.M. Bykov

I'60Y BIMO «KybaHckuii rocynapCTBeHHbIN MeULUHCKUIA YHUBEPCUTETY
MuH3gpaBa Poccuu, KpacHogap
Kuban State Medical University, Krasnodar

B xo0de npogedennvix ucciedo8anuii usyueno ausnue HYMpuUyuoHHOU Kop-
pexyuu (Ouemvl ¢ BbICOKUM COOEPAHCAHUEM NUUWEEHLY NPOOYKMOE C AHMU-
OKCUOAHMHOU HANPABIEHHOCMBIO) HA NOKA3ZAMeAU KPosu Yy JAabopamop-
HOLX HCUBOMHBLX NPU HAPYULEHUSX MeMAOOIUIMA, CEAZAHHBLY C ABLECHUAMU
oKucaUmMenbH020 cmpecca. Ha sxcnepumenmanonoi modenu 1abopamoprvLx
scusomnvix (Kpoauxu-camyvt eecom 3,5—4,0 xe, n=40) c¢ enotino-cenmuuec-
KUMU 3a601€8AHUAMU NPOOEMOHCTNPUPOBAHO, UMO NPUMEHEHUE HYMPUYUOH-
1020 cnocoba kKoppexyuu (3amena 100 z 3epnoeoii cmecu uepes 0envp Ha CMECH
xkanycmot 50 2, moprosu 50 z, ceexavt 25 2, a6a0x 25 2, kusu 10 2, zpanama
1026 pacueme na 1 kponruxa) ne ycmynaem no ceoeti 3QhexmusHocmu Ucnois-
306anuio exymamuona (2 2 uepes denv). Ucnoavzosanie anmuoxcuoanmuvlx
cpedcme y 1a6opamopHbLx HCUBOMHBLY NO3BOIUNO HA 5-€ CYMKU 3HAUUMEND-
HO CHU3UMb ABNEHUS OKUCIUMENbHO20 CMPECcca: CMamucmuuecku 3HauuMo
NOBLLCUMb AHMUOKUCIUMENbHYI0 eMKocmb kposu na 14,9 u 26,6%, a maxaice
CHU3UMb NA0UWA0b 6CNbUKYU THOMUHOAZA8UCUMOU Hy0-undyyuposantoi
XeMunmMunecyenyuu niasmol kpoeu na 44,2 u 48,6% 6 onvimmnvix epynnax,
NOIYUAUUX COOMBEMCMBEHHO HYMPUUUOHHYIO KOPPEKUUIO U 2]YMAMUOH.
Boccmanosumv nomenyuan Hu3KOMOLEKYIAPHO20 36€HA AHMUOKCUOIAHMHOU
cucmemvl Kposu U COALAHCUPOBAM® AKMUBHOCTL CYNEPOKCUOOUCMYMAIbL
(cnusumv) u kamanasvl (yseiuvums) yoairoco na 10-e cymxu sxcnepumen-
ma. Imu noxkazamenu 00cMoOBEPHO OMAUYATUCH OM NAPAMEMPOB ZPYNNbL, He
noayuaiouei anmuoxcudanmmnoi xoppexuyuu (p<0,05), y nocrednux usyuae-
Mole nokazamenu nPOOKCUOAHMHO -AHMUOKCUOAHMHOU CUCTNEMbL JOCMULATU
3Hauenuil, CONOCMABUMBLX ¢ OAHHOIMU Y UHMAKMHLLX Kcueomuvix (n=10)
monvko na 30-e cymru, umo noomeepicoaem ueiecoo0pasnocms HA3HAUeHUSL
KOMNAEKCHOU AHMUOKCUOAHMHOU MePanuil.

Kanioueswte croea: anmuoxcuoanmmnas cucmema, auepzemuuecrcud nomen-
uuan, OKUCIUMETbHLU cmpecce, nuujesvle sewecmeda
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The effect of nutritional correction (a diet high in foods with antioxidant content)
on blood parameters in laboratory animals with metabolic disorders associated
with oxidative stress has been studied. In experimental models of laboratory
animals (male rabbits weighing 3,5—4,0 kg, n=40) with purulent septic diseases it
has been demonstrated that the use of nutritive correction (replacement of 100 g
of the cereal mixture through day on a mixture of cabbage 50 g, carrots 50 g,
beet 25 g, apple 25 g, kiwi 10 g and garnet 10 g per 1 rabbit) is not inferior
to its efficiency of glutathione use (2 g per day). The use of these antioxidants
in laboratory animals significantly reduced the phenomenon of oxidative stress
on the 5th day: blood antioxidant capacity significantly increased by 14,9 and
26,6%, and the area of the flash of luminol-dependent H,05-induced
chemiluminescence of blood plasma reduced by 44,2 and 48,6% in the
experimental groups receiving respectively nutritive correction and glutathione.
The low-molecula level of blood antioxidant capacity was restored and the balance
of the activity of superoxide dismutase (decrease) and catalase (increase) was
achieved on the 10t day of the experiment. These figures significantly (p<0,05)
differed from than in the group of animals receiving no antioxidant correction.
The latter studied parameters of prooxidant-antioxidant system reached values
comparable with those in intact animals (n=10) only on the 30t day, confirming

the advisability of appointing a complex antioxidant therapy.

Key words: antioxidant system, energy potential, oxidative stress, nutrients

O,quPl W3 akTyasnbHbIX MpPoO6NeM COBPEMEHHOM
MeauUMHbI SBNSAETCS U3YYeHUe OKUCIUTENbHOMOo
ctpecca (OC), Bo3HuKaloLLEero B opraHn3mMe npu MHo-
rMX NaTonorn4eckmUx N HeKoTOPbIX U3NOMOrMYECKNX
COCTOsIHUAIX. B CBSA3M C 3TUM MOUCK HOBbLIX CMOCO60B
KOppeKLUn HapyLleHnin cBo60AHOPaAMKANIBHOMO OKMUC-
neHus (CPO) asnsaetcsa akTyanbHbiM. Heob6xoammocTb
B NULLIEBbLIX BELLECTBaX C aHTUOKCMAAHTHLIMWU CBOWCT-
BamMu 0OCO60 BO3pacTaeT B CBA3W C YBENIMYEHUEM
3HepreTMYEeCKNX MOTPEBHOCTEN opraHu3mMa, KoTopble
HabnoaaTCA NPU UHTEHCUBHbLIX (PU3MYECKUX Harpy3-
Kax [22], 4TO 0O6BACHAETCHA YCUNEHNEM FreHepaLmm CBO-
604HbIX pagukanos, CONPoBOXAatoLLe aHaspoObHble
N aHa3pobHO-a3pPO6HbLIE NPOLECCHI MPU BbIMNOMHEHUN
KOPOTKOM U MHTEHCUBHOW PaboTbl, HANpUMep B CKOPO-
CTHO-CUNOBBIX BMAax cnopta. NcuxoamoumoHasnbHble
N (PM3nMYecKne Harpysku, BegylumMe K YBeNU4eHuIo
NnoTpebHOCTN B BUTAMMHAX B KayecTBe KO3IH3UMOB
B (DEPMEHTHbIX CUCTeMax, y4acTBYOLINX B YTWUMK-
3auMm  SHEepPrMm npu  MbILEeYHOW [OeaTeflbHOCTMH,
MOryT MPUBOAUTL K WCTOLLEHMIO Hecneunguyeckmnx
3aLUUTHBIX CUCTEM, MpPEeXae BCEero aHTUOKCUAAHTHOW,
YTO B CBOKO OYepedb SBMSETCA MPUYMHOW aKTuBa-
UMM MNPOLIECCOB MEPEKUCHOro OKUCIEHUA 6uomorne-
Kyn (6enkoB, NMUNNAOB, HYKNEWHOBLIX KUcnoT) [25].
Henb3s He OTMETUTb, 4TO KOPPEKLUMIO MPOoLEeccoB
CPO Heobxoanmo npoBoAuTb ANA NPOUNAKTUKK
W nevyeHua paga 3abonesaHui, TakKMx Kak caxapHbiv
Ounabet, 6poHxuanbHas actma, MHMapPKT Muokappga,
WHCYINbLT, pEBMaTOMAHbIN apTpuT, KaTapakTa, Hempoge-
reHepaTtuBHble 3a6051eBaH1s 1 HeKoTopbIx apyrux [10].
Kpome Toro, ofjHa u3 CyLLeCTBYIOLLMX KOHLENUUn pac-
cMmaTtpuBaeT MOJAEpPXKaHWe CKOPOCTW peakuuin nepe-
KWCHOrO OKMUCMEeHUss Ha (OU3NOSIOrMYEeCKOM YPOBHE

C MOMOLLIbI0 2aHTUOKCMAAHTOB KaK cnocob 3amenneHums
NPOLIECCOB CTapPEHUSA U YBENMYEHUSA MPOLOIIKUTENb-
HOCTW aKTUBHOWN XU3HEOEeATENbHOCTH YenoBeka. 3Tum
Takxe O0O6bACHAETCA O6ONbLUMN WHTEPEC B Hay4HOW
nutepartype K npounakTuke n KOppeKkunmn HapyLleH-
HOro romeocTtasa B pesyfbrate naTouanonornyec-
knx nposenexunn OC, a paspaboTka HOBbIX Npodhmnak-
TUYHECKUX U NeYebHbIX MEPONPUATUA, NO3BOSSHOLLNX
KOppurmpoBaTb aHTUOKCUAAHTHBLIN CTaTyC opraHn3ma,
NpoJoXaeT ocTaBaTbCA OfHOW W3 OCHOBHbIX 3aja4
coBpeMeHHon Meguumubl [1, 3, 11, 13, 15, 21, 23,
27, 30, 36]. Heob6xogMmo ykasaTtb, 4YTO [AOMOSHU-
TeNnbHbIA NPUEM BUTAMMHOB U MUKPOSNIEMEHTOB
C Lienbio KOPPEKLMU NX HelocTaTKa B paLmyoHe nuTaHms
1 NoTepb B NpoLecce PuU3N4ecKnx Harpy3ok aBnseTcs
LLIMPOKO pacnpocTpaHeHHOW NpakTUKoOW cpean criopT-
cmeHoB [11, 35]. OpgHako HepocTatok MHGOopMaLnm
B page acnekToB No adPeKTUBHOCTN N B3aUMOLENCT-
BMIO PasfMYHbIX KNaccoB aHTUOKCWMOAHTOB He Mno3-
BOJMAIET MakcMMasibHO WCMosb30BaTb B CMNOPTUBHOM
NATaHUM KOMOBUHALMN HYTPUEHTOB W NIeKapCTBEHHbIX
CcpefcTB ONA KOppeKkuun pucbanaHca 3HOOMeHHON
aHTUOKCUMAAHTHOW CUCTEMBI.

B KNnHMYecKon NpakTuKe ncnosnb3oBaHne fiekapcT-
BEHHbIX CPEACTB C aHTUOKCUAAHTHbIM [elCTBUEM
pacrnpocTpaHeHo [OCTaTO4YHO LUMPOKO, HO HEepenko
NPUMEHSAIOT NX TONBKO B KOMIMIEKCHOW Tepanuu yxe
npn cMOpMUPOBAHHOM OCTPOM WIIN XPOHNYECKOM
natonorndyeckom npouecce [17], korga Ha ¢oHe
chopmmpoBasLLerocs NatobMOXMMMUYECKOro COCTOS-
HWS 3aTpaTbl Ha fle4eHne OOCTUralT MakCUMarnbHbIX
nokasarenen, a aPEeKTUBHOCTb CTAHOBUTLCA HEBbI-
COKOW, YTO CBS3aHO C (POPMUPOBAHUEM PaA3UYHBIX
WMHKYpabenbHbIX OCNIOXHEHUN.
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Bonblwon npakTU4YecKUin MHTepec B HacTosLlee
BpeMs NpefcTaBriseT Ucnonb3oBaHue gnetorepannu
ONA KOppeKuMn MnpoOKCUOAHTHO-aHTUOKCUAAHTHOIO
ctatyca. [llockonbKy nto6ble MNOTpebrsieMble 4Yero-
BEKOM NuLieBble MPOAYKTbl BAUAIOT Ha COCTOSHUE
NpooKCUAaTHO-aHTUOKCUOAAHTHOro 6anaHca B pas-
HOW CTEMNeHun 1 C pasfIMyHOW HanpaBNEHHOCTbIO, 3TO
co3paeT npeanocblikKM AONA KOPPEeKUuMn aHTUOKCU-
JaHTHOro noteHuwana 6e3 Mcnonb3oBaHWsA hapma-
LeBTMYECKMX NpenapaToB Npu JOCTATOYHO BbICOKOMN
3PPEeKTUBHOCTU 3a CYET ASINTESNTbHOIrO cucTemaTnyec-
KOro BO34encTBma hakToOpoB nuTaHus [2, 4, 9, 14, 29,
33, 34, 36]. N3BeCTHO, YTO NPUMEHEHNE CUHTETMYEC-
KUX aHTMOKCUMAAHTOB, B TOM 4ucne napadapmaues-
TUKOB, OrpPaHN4eHoO U3-3a UX BO3MOXHOIo No604HOro
OEeNCTBUA, 4YTO NPOBOAUT K HEOO6XOAMMOCTM Mnoucka
anbTepHaTUBHbBIX COEQVHEHMUI B MULLIEBLIX NPOOYKTaXx,
obnajarLmx BbICOKOM aHTUMOKCUOAHTHOWM aKTUBHOC-
TblO 1 6e3BpeHbIX AN YernoBeka.

YyntbiBas BCE BbilLecKas3aHHOE, LefIAMU HacTos-
Lero nccnegosaHus 6binn paspaboTka 1 anpobdaums
3KCNEePMMEHTAsNIbHOr0 KOMMJIEKCHOro nogxofa B ava-
FHOCTUKE OKUCIIUTENbHOrO CTpecca, a TakXe MOUCK
nyTen ans HyTPUTUBHOM KOppPeKLuun gmucbanaHca rnpo-
OKCUOAHTHO-aHTUOKCUOAHTHOMN CUCTEMbI OpraHn3ma.

Marepuan n metofbl

N3yyeHne adhpeKTUBHOCTU crnocoba HYTPUTUBHOMN
KOpPPEKUMN aHTUOKCMAAHTHOro NoTeHumMana opraHua-
Ma 6blna anpobupoBaHa Ha 1abopaTopHbIX XMBOT-
HbIX (Kponukax-camuax Becom 3,5-4,0 kr, n=50),
y KoTopbix MogenupoBann OC nytem dhopmupoBa-
HUS THOMHOW paHbl (abcuecca). lNocne pas3BuTUA
Yy NnabopaTopHbIX >XMBOTHbIX KIIMHUKM HarHOeHus
paHbl, KOTopas COOTBeTCTBOBasna MepBOMYy (OCTpO-
My) nepuogy mogenuposaHusa OC, cHuManu LBk
(Ha 5-e cyTKK), 4TO COOTBETCTBOBASIO BTOPOMY NEpPUO-
ay OC v B ganbHerwemM NpoBOAnIN MECTHOE fleveHne
rHOMHOWM paHbl No4 Mas3eBbiMW NOBA3KaMU OO €€ Nof-
HOIO 3aXXMBMIEHNS BTOPUYHBLIM HaTSXXEHMEM (NaTEHT
Ha un3obpeteHne Ne 2455703 [5]). Ona co3paHusa
Mogenun abcuecca Yy XMBOTHbIX A0 Hadvana a3kcne-
puMeHTa cpesanu n BbIOpMBanNM LLEpPCTb Ha cpef-
HEN N HWXKHEW TpeTax CnuHbl. 3aTteM nog MeCTHOW
aHecTesnen pacTBopoM HoBokamHa 0,5% HaHocwunu
NoBpexXAeHne MArkux TKaHen (o06nacTb ASIMHHbIX
MbILLL, CAMHBI) B NpegnofsiaraeMon 3oHe hopMmnpoBa-
Hus aécuecca. B geHb Havana skcnepumeHTa npo-
BOOAMNN pas3pe3 CKOMNPOMETUPOBAHHOW HaKaHyHe
obnactu gnuHom 3-5 cM 1 B MArkMe TKaHu BBOOUIU
Maprnesblin Wwapuk anametpom 10 MM, NPONUTaHHbLIN
1 M XMOKOCTM C MaTOreHHbIM WTamMMoMm S. aureus
C KoHueHTpaumen 103—108 KOE/mn, B nocnegytoLlem
Ha paHy Haknapjbisanu nepsu4Hble Webl. Hepesa 120 4
C MOMEHTa NPoBeAeHMS UMNAaHTaLMM MHPULMPOBAH-
HOrO0 MHOPOLHOrO TeNna NnepeBoAnIn BocnanmTenbHbIN

npouecc B XPOHUYECKNA, (POPMUPYSA THOMHYIO paHy,
NyTEeM CHATUS KOXHbIX LUBOB W yAaneHnss UHOPOLAHOro
Tena c nocnegymoollen caHauven nonoctu aécuec-
ca, 4To obecne4ymBano perynupyemyro no THXecTu
W ONUTENbHOCTW, ABYXMAa3HY MO XapakTepy a3kcne-
pumeHTansHyto mogens OC, no3BonswLyo AOCTO-
BEPHO oueHuBaTb 3PPEKTUBHOCTL MEPONPUATUN,
KOPPUrUPYOLLNX COCTOSAHME MPOOKCUAAHTHO-aHTMOK-
CUOAHTHOW CUCTEMbl N HanpaBfeHHbIX Ha BbI3J0POB-
NIEeHNE XMBOTHbIX.

Koppekumio OC ocyLlecTBnsAmMm ¢ MOMOLLbIO HYT-
pUTUBHOWM Tepanuu, ANs 3TOro B NULLEBON paLyMOoH
BBOAMMM NPOAYKTbI, COAepXaliue aHTUOKCUOAHTbI
(oBOLLM 1 hpyKThI). B rpynne cpaBHeHMs ncnonb3osa-
NV FAYTaTUOH, KOTOPbIA BXOAUT B COCTaB MHOIMMX 61O-
NOrnYecKn akTUBHbIX 06aBOK K nuLLe. Bce XnBOTHbIE
(kponuku) 6bInKn pasgeneHsl Ha 4 rpynnbl. 2KUBOTHbIE
1-” rpynnbl (KOHTpOnbHasA rpynna, n=12) nonyyanu
nocne mogenupoBaHus OC 06bl4HbLIN paunoH (3ep-
HoBas cmecb 100 r/cyT) B TedeHne 30 aHen. Kponuku
2-1 rpynnel (onblITHaa rpynna, n=14) nony4anu nocne
mogenupoBaHua OC 4epe3 fOeHb (N0 Mepemexaro-
Lenca cxeme) 06blYHbIA pauuoH (3epHoBas CMeChb
100 r/cyT), Ha ppyron oeHb ANETY C aHTUOKCUOAHTaAMM
(kanycta 50 r, mopkoBb 50 I, cBekna 25 r, A650Ko
251, kmBu 10 r, rpaHaT 10 r B pacyeTe Ha 1 Kponuka
B CyT). 3-a rpynna >»XWBOTHbIX (rpynna cpaBHEeHwus,
n=14) nonyyana nocne mopenuposaHna OC 4epe3s
JeHb (No nepemexaroLencsa cxeme) o6bl4HbIN paLnoH
(3epHoBas cmecb 100 r/cyT), Ha Apyron OeHb CMeCb
06bI4HOMO paLMoHa € rmyTaTMoOHOM (2 r rnyTaTtuoHa
cMeluvBanu C NepBOW MnopuMen 3epHOBOW CMecH).
4-a rpynny (nHTakTHaa rpynna, n=10) cocTtasunu
XWBOTHbIE, KOTOPbIM HE MPOBOAUN MOAENNpOoBaHne
OC, 1 oHM nony4anu O6bIYHLIA PaLMOH (3epHoBas
cmecbk 100 r/cyT). 3abop 6Guonormyeckoro marepua-
na (KpoBM) y XMBOTHbIX OocyLlecTBnanu Ha 5-e, 10-e
n 30-e CyTKMN SKCNepuMeHTa.

C uenbto oueHkM uHteHcnsHocT CPO 6bin ncnosnb-
30BaH MeTof NomuHonsasucumon H,O,-uHAayum-
pPOBAHHOW XeMUMIOMUHECLEHUNN nnasMbl KpPOBW,
KOTOPYIO U3Mepsann Ha xemunioMmuHotectepe J1T-01
(HNO «JTtomuH», P®) no metoauke [7, 18, 19],
nony4yeHHble pes3ynbTaTbl Bblpaxanu B BuAe Mak-
cuMyma BCMbIWKK XemMunioMuHecueHumm (MBXI)
W nnowaan BChbILWKU XxemunioMuHecueHumn (MBXJT)
B YCNOBHbIX eamHmuax (ycn. ed.). OnpegeneHve aHTu-
okucnutenbHon akTneHocTM (AOA) nnasmbl KPOBU NPO-
BOAMMM aMNepoMeTpUYeCcKMM CnocoboM Ha aHanuaa-
TOpe aHTUOKCWAAHTHOW akTUBHOCTU «fy3a-01-AAA»
(OAO HIMO «XumasTomaTtmka», P®) no metoay [26]
B COGCTBEHHOM Moaudukaumm [8].

OnpepeneHne akTMBHOCTU Katanasbl (KAT) npo-
BoauNKn B remonusare aputpountos (1:200) no meTo-
oy [28] B co6cTBEHHONM Mogudmkaumm [20]. Ond
onpegeneHnss akKTUBHOCTUM CynepokcuapgucMmyTa-
3bl (COH) wucnonb3oBanu metoauKky [12] B co6CT-
BeHHoN Mopudumkauumn [20]. KOMMNNeKCHy OueHKY
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COCTOAHNS (PEPMEHTHOrO 3BEHa aHTUOKCUAAHTHOW
CUCTeMbl MPOBOAUNN MPX MOMOLUM MHTErpanbHOro
nokasartensi YHKUMOHUPOBAHUSA (DEPMEHTOB aHTU-
pagukansHon 3awmtbl (UMODAP3), BbipaxaemMomy
B eAuHMuax COOTHOLLUeHUA Katanasa/cynepokcupa-
ancmyTtasa (KAT/CO[M) no paspaboTaHHOMY meToay
(naTteHT Ha n3o06peTeHme Ne 2 436 101 [6]).

Ona onpepeneHns 6as3anbHOr0 Konu4yectsa npo-
OYKTOB OKUCIUTENbHON Moaudukauun B 3pUTPOLM-
Tax Mcnonb3oBanu MeToauky [16], B nnasme Kposu —
MeToaMKYy [24], mony4YeHHble pe3ynbTaTbl Bblpaxa-
nM B Bupge Tmobapb6buTyposoro uyucna (TBY) B eam-
HMUaxX OMNTMYeCcKoW nfoTHocTu (e.0.n.). KonmyecTtBo
TMONOBLIX FPYMN B reMonm3aTe KpoBM ONpeaensanum ¢
noMoLLbi0 peakTMBa AnnmaHa no metoguke [16, 31].
PacueT uHTerpanbHOro nokasartens COCTOSHWA NPO-
OKCUAAHTHO-aHTUOKCUAAHTHOW CUCTeMbl ANA Aua-
FHOCTUKWN OKUCIINTENBHOIO CTpecca NpouM3BOAMIN MO
paspaboTaHHOMY MeToay (NaTeHT Ha n3obpeteHme Ne
2 236 008 [17]) n Bbipaxanu B BMae koadhdumumneHta
OKUCNUTENbHON MoguduKaumm 6UOMONEKYST 3PUTPO-
untoB (KOMB3p) B OKUCAUTENBHBLIX eAMHMLAX aKTUB-
HocTu (OEA).

Cratuctnyeckyto 06paboTKy MONYyYEHHbIX AaHHbIX
OCYLLIeCTBANN MeTodaMn BapuauMoOHHOW CTaTUCTU-
Kn npu nomowm IBM ¢ ucnonb3oBaHme CBOGOLHOIO
nporpamMMHOro o6ecrnevyeHnus — CUCTEMbl CTaTUCTU-
yeckoro aHanu3za R (R Development Core Team,
2008, nocToBepHbLIM cHUTanu pasnuyune npu p<0,05).

Pe3ynbTathbl U 06CyXaeHue

B xope nposefeHHbIX UCCnefoBaHUiM Ha 5-e CyTKu
6bI1N10 YCTAHOBMNEHO, YTO BO BCEX SKCMEPUMEHTalbHbIX
rpynnax (1-i, 2-i n 3-11) Habnoganoce passuTne guc-
6anaHca B paboTe MPOOKCUOAHTHO-aHTUOKCUAAHT-
HOW cucTembl. Hanbonee BblpaXkeHHble U3MEHEeHUs
BbiiBNEHbl B 1-M rpynne, 4TO XapakTepmn3osanocb
OOCTOBEPHbIMW WM3MEHEHUAMU BCEX MoKasaTenew
NPOOKCUAAHTHO-aHTUOKCUOAHTHOW CUCTEMbI B CpaB-
HeHuu ¢ napameTtpamu B 4-i1 rpynne (taén. 1). AOA
nnasmbl KPoBU cHM3mnack Ha 51,2%, MBXJ1 n NBXJ1
NOBbLICUINCb COOTBETCTBEHHO B 2,9 1 2,6 pasa, Konu-
yecTBO SH-rpynn ymeHblunocb Ha 51,8%. B pa6o-
Te bepmeHTHOro 3seHa AOC passunca gucbanaHc
CO CHMXEHMEeM KaTana3HoW eMKOCTW K ajanTuBe-
HbIM MOBbIWEeHNeM akTuBHocTn CO[, npuBoaALMM
K HapyLeHWio yTUAn3auumnm peakTUBHbIX MOMEKyn
NepeKkNCcHOM NpUpPOAblI M MOBbLILLEHUIO pucka obpa-
30BaHNs BTOPU4YHbIX CBOOGOAHbIX pagukanos B opra-
Hu3me. Bo 2-n n B 3-1 rpynnax aHanorn4yHole name-
HeHUs 6bIIN MeHee BblpaxXeHbl, XOTS U AOCTOBEPHO
OTNMYaNNCb OT MnoKasaTenen MHTAKTHbIX XUBOTHbIX
(4-a rpynna). MNpu aToM HEO6XOAMMO OTMETUTL [OCTO-
BEpPHO 6o0siee BblpaXeHHbIn 3adPdeKkT Bo3aencTBud
HU3KOMONEKYNIAPHOro aHTUMOKCUAAaHTa rnytaTtmoHa
Ha nokasarenn aHTUOKCUOAHTHOW eMKOCTU KPOBM.

Mo-BMaMMOMY, 3TO MPOUCXOAUT 3a CHET YaCTUYHO-
ro0 BOCCTAHOBJIEHUSA OKMUCNIEHO MOAMMULMPOBaHHbIX
ANCynbUOHbIX FPYynn 1 NONOAHEHMA nyna csobof-
HbIX TUONOB, YTO, B CBOK O4epefb, MPUBOAUT K JOCTO-
BEPHbIM M3MEHEHWSM MoKasaTeneh B CPaBHEHMM C
1-n rpynnown (taén. 1): nosbiweHnio AOA Ha 26,6%,
cHuxeHuto MBXJ1 Ha 48,6%, WHTerpanbHOro noka-
3arena KOMBap B 2,73 pasa n cBuaeTenscTByeT 06
aKTUBHOW ponu rnytatMoHa B pereHepauumn HU3KO-
MOMNEKYNAPHbIX aHTUOKCUAAHTHbIX (DaKTOPOB KPOBU
[32]. Takxe cnegyeT OTMeTUTb, 4TO BO 2-W rpyn-
ne, Nony4aBLUEN KOPPEKLMIO C MOMOLLbI MULLIEBBIX
NPOOYKTOB C aHTUOKCUOAHTHOW HanpaBfiEHHOCTbLIO,
BOCCTaHOBJeHMe paboTbl hepmeHTHOro 3seHa AOC
npoucxoanno 6osee c6anaHCMPOBaHO, YTO OTpaxkaeT
6onee BbicokMi nokazatenb UIMMNPAP3 — Ha 37,5%
Bblle, YeM B 3-1 rpynne. NogobHble pasnmyms MOXHO
O6BACHUTL HaNMYMeM B OBOLLAX U PpPyKTax 60/bLLIOro
pa3Hoo6pasuns KohakTopoB, HEOO6XOAMMbBIX ANA afek-
BaTHOro (PyHKUMOHMPOBAHUA B KPOBU (hepMeHTOB
nepBon N BTOPOW NIMHUM aHTUPaANKaSIbHOW 3alUnThl,
nosbiwarwmx aktmeHocte KAT n CO[ B ycnoBusax
OC. Kpome ToOro, psif, HyTPMEHTOB C aHTUOKCUMOAHT-
HOW HanpaBneHHOCTb0 CMOCO6GHbI caMu MPOABNATb
OVCMYTas3Hyo U NepoKCMAasHy akTUBHOCTb [4], 4TO
TakXe Cnoco6CTBYET YCKOPEHWIO yTunusauuu nep-
BMYHbIX CBOOGOAHbIX PafgMKanoB U peakTUBHbIX MOne-
Kyn B OpraHn3mMe, CHmxas NPOOKCUAAHTHYIO Harpy3Ky
Ha AOC opraHuama.

lMpoBeneHHoOe uccnegoBaHve Nokasarno, YTo aHTu-
OKCuAaHTHasa auveta no 3MAMEKTUBHOCTU KOpPpEK-
LUUN HapYLLUEHUIA NPOOKCUMAAHTHO-aHTUOKCUOAHTHOIO
6anaHca u BNUAHWIO Ha GOSLLUMHCTBO MoKasaTenemn
CTaTUCTMYECKM 3HAYMMO He oTnmyanacb oT cnocoba
C NPUMEHEHNEeM rnyTaTuoHa (taén. 1).

Ha 10-e cyTkm skcnepumeHTa B 06eux rpynnax,
nony4aroLnx aHTUOKCUAAHTHYIO KOppeKLMIo, oTMeYa-
NOCb NPaKTU4ECKMN NOMHOEe BO3BpaLLeHne K hrn3noso-
rmyeckMM 3HadyeHuam nokasatenen AOC, 4To xapak-
TepusyeTcs OTCYTCTBUMEM CTaTUCTUYECKU 3HAYUMbIX
OTNIYMA HedpepMeHTaTUBHOTO U hepMeHTaTUBHOro
3BeHbeB AOC nabopaTopHbIX XXUBOTHBLIX BO 2-U U
B 3-in rpynnax OT rnokasaTeniel WMHTaKTHbIX XWBOT-
HbIX (Tabn. 2). N3 ocobeHHOCTEN NPUMEHEHNS ONETHI
C BbICOKMM aHTUMOKCUAAHTHbIM MOTEHUManoMm CTouT
OTMETUTb HECKONbKO 3aMeffieHHOe pa3BuTME Mnpo-
TEKTUBHOrO 3hheKkTa B CpaBHEHMM C pesynbraTtamu
Y XXMBOTHbIX U3 FPyMnbl, NOAy4YaloLen rnyTatmoH. 310
NoATBEPXAAEeTCH OTCYTCTBMEM CTATUYECKN JOCTOBEP-
HbIX OT/IMYUIA NONY4YEHHbIX Pe3ynsLTaToB BO 2-1 rpynne
onsa nokasartenenn AOC (AOA nnasmbl, KOnuyecTsa
SH-rpynn) Ha 5-e CyTKu 3KcnepumeHTa B CpaBHEHUN
C faHHbiMu B 1-n rpynne (p>0,05), Toroa kak B 3-1
rpynne aHanornyHele nokasaTenu oTNn4anucb ctatu-
Yyeckne 3Ha4mMmo (p<0,05). BmecTe ¢ Tem BOCCTaHOB-
NEeHne NPONOHIMPOBAHHbBIX 3aLLMTHbIX PaKTOpPOB Npwu
MCnonb30BaHNUM OOHOW aHTUOKCWUOAHTHOW OMETbl BO
2-1 rpynne 661510 HenosiHbIM 1 Ha 10-e CyTKK 3Kcnepu-
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Ta6nuua 1. CocTOAHME NPOOKCMLAHTHO-AHTUOKCUAAHTHOrO 6anaHca y XXUBOTHbIX C XUPYPruieckoin MOLESbIo OKUCIMTENTbHOr0 CTpecca

Ha 5-€ CYTKM 3KCnepumeHTa

Mokasatenb 1-4 rpynna 2-a rpynna 3-a rpynna 4-4 rpynna
(koHTpONb, N=12) | (onbiTHasA, n=14) | (rpynna cpaBHeHus, n=14) | (MAHTaKTHaa rpynna, n=10)

AOA, HAxC 594,2+35,3# 682,9+41,9# 752,3+29,7* # 1216,8+32,4
MBXJT, ycn. eg. 1,383+0,199# 1,152+0,107# 1,036+0,141# 0,482+0,075
NBXJ, ycn. ef. 3,021+£0,258# | 1,686+0,140 *# 1,553+0,217 *,# 1,172+0,096
TBY nnasmel, €.0.1. 0,725+0,061+# 0,590+0,073# 0,637+0,065# 0,275+0,031
TBY aputpouuTos, €.0.1. 2,141+0,126# 1,881+0,069# 1,922+0,084# 1,070+0,056
SH-rpynnbl, €.0.n. 0,232+0,037# 0,314+0,023# 0,381+0,033* # 0,481+0,019
KAT, eq. akT. 1,724+0,104# 1,842+0,065# 1,767+0,040# 2,109+0,026
CO[, en. akT. 0,325+0,017# 0,283+0,019# 0,311+0,013# 0,203+0,012
KOMBbap, OEA 59,86+7,81# 38,74+8,364# 21,94+5,72* # 0,00+1,28
NNN®AP3, ea. cooTHowenus KAT/CO 2,39+0,94 24,23+1,75 * # 17,85+2,06* # 100,04+1,53

MpumeyaHue. 3aecb nBTabn. 2: * — p<0,05 B cpaBHeHnun ¢ 1-# rpynno#, # — p<0,05 B cpaBHeHUU ¢ 4-i rpynnoun.

Tabnuua 2. CoCTOAHME NPOOKCUAAHTHO-AHTUOKCUMAHTHOIO BaNaHca y XMBOTHBIX C XMPYPTrUYECKO MOENbI0 OKUCINTENbHOMO CTPecca

Ha 10-e CYTKN 3KCnepumMeHTa

MNokasatens 1-4 rpynna 2-a rpynna 3-a rpynna 4-q rpynna
(koHTpONb, N=12) | (onbITHAA, N=14) | (rpynna cpaBHeHus, n=14) | (uHTakTHasa rpynna, n=10)

AOA, HAxC 744,8+27 5# 1170,9+42,1* 1198,2+30,4* 1197,8+37,1
MBXJT1, ycn. ea. 0,982+0,150# 0,561+0,107* 0,498+0,061* 0,491+0,072
MBXJ, ycn. eg. 1,613+0,064# 1,467+0,055# 1,164+0,082* 1,165+0,118
TBY nnasmbl, €.0.n. 0,581+0,059# 0,326+0,052* 0,410+0,038 0,280+0,036
TEY aputpouuTos, €.0.1. 1,612+0,092# 1,114+0,051* 1,266+0,073* 1,087+0,049
SH-rpynnsl, e.0.0. 0,357+0,034# 0,448+0,025* 0,456+0,019* 0,477+0,015
KAT, eq. akT. 1,830+0,065# 2,112+0,071* 2,080+0,067* 2,123+0,038
COJ, en. akr. 0,273+0,015# 0,221+0,018 0,201+0,011* 0,208+0,014
KOMbap, OEA 17,29+2,82# 1,66+0,47* 0,89+0,25* 0,00+1,37
NNN®AP3, ea. cooTHowweHns KAT/CO[, 38,31+3,07# 94,85+2,94* 101,77+1,83* 100,02+1,26

MeHTa, YTO NoATBEepPXAaeTCsA COXPaHSALLMMCS NOBbI-
weHunem MNBXJT Ha 25,9% (p<0,05) no cpaBHeHWUIO
C nokasarensamu rpynnel 4.

BoccTaHoBneHne aHTMOKCHMAAHTHOrO noTeHuuana
KpPOBM C OQHOBPEMEHHbIM BO3BpalleHUWeM WHTEH-
cusHoctn CPO pgo m3Monornveckux 3HaveHuin
B 3-M rpynne CBA3aHO KakK C BbICOKOW CMOCOBGHOCTb
rnytatmoHa HenocpeAcTBEHHO  HUBENMpPOBAaTb
n36bITO4HOE o6pas3oBaHWe CBOOGOAHbLIX paguKkarnos,
Tak U C ero yyacTmem B pereHepaumv MHOMMX HU3-
KOMONEKYNAPHbIX aHTUOKCUMAAHTOB, YTO MOBbI-
waeT apanTtauuoHHble BO3MOXHOCTW oOpraHu3ma
B ycnosuax OC.

B 1O Xe BpemsA cnepyeT ykasaTb, YTO B KpOBW
XMBOTHbIX 1-W rpynnbl, He NOMy4YarLmnx HUKaKon
NMALLEBON KOPPEKLUN C aHTUOKCWMAAHTHOM Hanpas-
NEHHOCTbBIO, BbIABIEHO BbIPAXEHHOe Hanuyne [uc-
6anaHca B paboTe NPOOKCUMAAHTHO-aHTUOKCUOAHT-
HOW CWUCTEMbI, XapakTepuaylLieecs [LOCTOBEPHbLIM
OTNIMYMEM ee roKasartenen OT [AaHHbIX, MoNy4eH-
HbIX B rpynne WHTaKTHbIX >XWBOTHbIX (Tabn. 2).
B 1-i rpynne yctaHOBMEHbl AOCTOBEPHbIE NU3MEHEHUS
WHTerpanbHblX Mnokasartenen: nosbileHne KOMB3sp

(oo 17,29 OEA), oTpaxawwee aedpuumt akTopos,
NHrnébmpyowmx peakunn CPO B KpoBU, N CHUXEHME
UMNM®AP3 Ha 38,3%, ykasbiBaloLiee Ha pasbanaHcu-
poBaHHOEe YHKLUMOHUPOBAHNE (PEepPMEHTOB MepPBON
U BTOPOM JNIMHUW aHTUOKCUOAHTHOW 3alnTbl C npe-
obnagaHnem OUCMyTa3HOW aKTUBHOCTM, 4TO CBuUAe-
TeNnbCTBYeT O MepeHanps>XXeHHoONW paboTe Hecneuu-
PMYECKNX 3aLUUTHBIX CUCTEM U MOXET MPUBOLMUTL
K U36bITOYHOMY HAKOMMEHUIO NEPEKUCEN B YCNOBUAX
CHUXeHUA akTuBHOCTU KAT.

lMpoBeneHHble uccneposaHmsa nokasatenenn AOC
BbIIBUNIN OTCYTCTBME CTATUCTMHYECKU 3HAYUMbIX pas-
nn4anii mexay nokasatenamu 1-ii u 4-i rpynn (p>0,05)
ToNbko Ha 30-e CYTKM 3KCNepuMmeHTa, 4YTO MnoKa-
3bIBaeT, HAaCKOMbKO ANUTESNbHbIA nepuon TpebyeTcs
019 BOCCTaHOB/eHNs 6anaHca NpooKCUOAaHTHO-aHTU-
OKCMAAHTHOW CUCTEMblI B KPOBU Yy nabopaToOpHbIX
XXMBOTHbIX NPU OTCYTCTBUN [ONONHUTENBHON aHTUOK-
CUOAHTHOW KOPPEKLUN C NOMOLLLIO MULLEBBLIX HYTPU-
€HTOB (2-1 rpynna) u rnyTatuoHa (3-vn rpynna).

[Mony4yeHHble peaynbrartbl MNO3BOSMAIOT FOBOPUTL
O BO3MOXHOCTU HYTPULIMOHHON KOpPpPEKUUN Hapy-
LWEHNA MPOOKCUMAAHTHO-aHTUOKCUAAHTHON CUCTEMBI
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OPUTMHAJIbHBIE CTATbU

B K/MHUYECKUX YCMOBMUSIX, OQHAKO Takue Mepornpu-
STUSI BO3MOXHbI TOMIbKO MPW CTPOroM cobnioaeHuu
nauMeHTamy BCeEX MpeanucaHuii B pamkax AuMeToTe-
panuu.

BbiBOAbI

Takum o6pasomM, B MPOBEOEHHOM WCCredoBaHUn
NPOAEMOHCTPMPOBAH A[OCTATOYHO BbICOKUI YPOBEHb
3PPEeKTUBHOCTU KOppeKuun pucbanaHca npOOKCU-
OaHTHO-aHTUOKCMAAHTHOW CUCTEMBI C NOMOLLbIO 060-
ralieHms paumoHa nuLeBbIMW MpoayKTaMu, copep-
Xallmmmn aHTuokcmaaHTbl. CTOMT OTMETUTL TakxXe TOT
hakT, 4TO NpefnoXxeHHas MeToanKa BOCCTAHOBIEHUS
noteHuymana aHpgoreHHon AOC npuobpeTaeT 0CO-
ObIl UHTEPEC B paMKax NPEBEHTUBHbIX MEPOMNPUATUN,
HanpaeneHHbIX Ha npodunaktnky OC n noppepxa-
HME aKTUBHOW XW3HELAeATEeNbHOCTU COBPEMEHHOrO
YyenoBeka, B TOM YMCIe Npu MOBbILEHHbIX hranyec-
KMX Harpyskax.

CnepgyeT OTMETUTb, YTO CYLLECTBYIOT MULLEBbIE
NPOAyKTbl Kak ¢ npeobnagaHneM aHTUOKCUAAHTHbIX
hakTopoB (0BOLUM, PPYKTbI, MOJSIOYHbIE NPOAYKTbI),
Tak U Cc npeobnagaHMeM MNPOOKCUMAAHTHbIX KOMMO-
HEHTOB (NPOJYKTbI KaTeropmm 6bLICTPOro NuTaHus) [4].
Mpn pa3paboTke MNPEBEHTUBHbIX MEPONPUATUNA,
HanpaefieHHbIX Ha nogaepxaHue npoueccos CPO
Ha U3MONOrMYEeCKOM YPOBHE, MOXHO paccmarpu-

Csepenus 06 aBTopax

BaTb UCNONb30BaHWE MULLIEBLIX MPOOYKTOB C BbICOKON
AOA KaK noTeHuuanbHbIX CPencTB KOppekuun npo-
OKCUOAHTHO-aHTUOKCUOAHTHOro 6anaHca opraHmama
yenoseka. Mcnonb3oBaHne aHTUOKCUOAHTHOM KOP-
pekuun B MOAENbHOW CUCTEME C FHOWMHO-CenTuyec-
KUMU 3a6051eBaHnsAMU Ha NabopaTopHbIX XXMBOTHbIX
NO3BONSAET 3HAUNTENBHO YMEHbLUNTL NposeneHus OC
yXe Ha 5-e CyTKM: CTaTUCTMYEeCKM 3Ha4MMO MOBbI-
CUTb aHTUOKUCINTESNIbHYIO €MKOCTb KpoBu Ha 14,9
n 26,6%, a TakXXe CHU3UTb niolaab BCMbILLKN XEMWU-
NIOMUHECLEHLMN COOTBETCTBEHHO Ha 44,2 n 48,5%
B OMbITHLIX rpynnax, MNOfAyYarwLlmnx HYTPULNOHHYIO
KOPPEKLMIO 1 ryTaTnoH. cnonb3ys AaHHbIN CNoco6,
yAaeTcs NPakTUYeCKM NONHOCTLI0 yeTpaunTb OC yxe
Ha 10-e CyTKK, YTO CyLLEeCTBEHHO 6bICTpee B cpaBHe-
HUM C MeTodamMun nedeHns 6e3 NpUMeHeHNs CpeacTB
C aHTMOKCMOAHTHOW HanpaBfieHHOCTb0. [lpu 3TOM
HE OTMEYEeHO CTaTUCTUYECKWN 3HAYUMbIX OTANYUIA
(p>0,05) achheKTMBHOCTN AMNETHLI, COAEPXALLEN MpPO-
OYKTbl C BbICOKMM aHTUOKCUOAHTHbIM MOTEHUManom,
B CpPaBHEHWM C WUCMNONIb30BaHMEM TPaAULMOHHOIO
HU3KOMOJEKYNIAPHOrO aHTuokcuaaHTa-napadapma-
ueBTMKa (rnyTaTuoHa).

Pab6ota BbinosiHeHa rpu pyiHaHcoBov
nogAepxke rpaHta By3a (FbOY Bl1O «KybaHckui
rocy[apcTBeHHbI MEANUMNHCKUI YHUBEPCUTET»
MuructepcTBa 3apasooxpaHeHusi Poccuvickon
®epepayum, 2010-2011 rr., rpaHT Ne 7).
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K CBEJJEHUHO ABTOPOB

®

IIpu nanpasienuu cmamou 6 pedaxyuro 6 pedaxyuro jrcypuaia <Bonpocot numanus»

Heobx00umo cobodamo ciedyroujue nPpasula:

e TekcTOBOM Martepuan npegcrasnseTca oTnedvyaTaHHbIM
B 2 3K3eMnnspax U B 3NEKTPOHHOM BuAae (amckeTta, AUCK).
TeKCT Ha SMeKTPOHHbIX HOCUTENAX AOMXKEeH ObiTb MNOMHO-
CTblIO MAEHTUYEH npunaraeMon MPUHTEPHOW pacnevartke.
Kaxabin thavin Ha anckeTe (ancke) Heo6X0ANMO NPOBEPUTH
Ha OTCYTCTBME BUPYCOB.

e TekCcT nevataetcqd B TekcToBoMm pepaktope Word
wpudtom Times, kernem 12, 4epe3 1,5 uHTepBana
Ha nucTe A4.

e CTaTbq [ONXHa MMETb COMPOBOAWUTENBbHOE MUCbMO
(Ha 6naHke, 3aBepeHHOe Nne4aTblo), NOANMCAHHOE PYKOBO-
auTenem yypexpaeHus, B KOTOpom 6bina BbinonHeHa paboTa,
unun ero 3amecTuteneM. B nucbMe [ONXHO BbiTb YKasaHo,
4YTO MaTepman ctaTby Ny6NUKyeTCsH BNepBble.

e MaTtepuanbl MOXXHO NpUCbINATb B 3/IEKTPOHHOM BUAE Ha
agpec red@ion.ru. O6a3aTeNlbHO NpunaramTe OTCKaHUPO-
BaHHOE CONpoBOANTENIbHOE MUCbMO (CM. BbILLE).

o O6beM opurMHanbHOW CTaTbM He AOSKEH MpeBbiaTh
8-10, 0630pHON — 10—12 nevaTHbIX cTpaHuL. B ocHoBHOWM
4acTW OPUTrMHaNbHOM CTaTbW [AOMXKHbI ObiTb BblAENEHbl
pasgensl «<Matepuan n metofapl» U «PesynstaTtel U 06CyX-
AeHue». CMbICNOBbIE BblAENEHUs [enarlTcs NOonyXUPHbIM
LUPUPTOM MM KYPCUBOM.

e Ha TuTynbHOW cTpaHuue ykasbliBaeTcsa: Ha3BaHue cTa-
TbW (He gonyckaeTtcs ynotpebneHve cokpalleHui B Ha3Ba-
HUM cTaTbM); NOMIHOCTbIO — hamMuNUsA, UM, OTHECTBO
(dbamunum), [OMKHOCTb, y4eHas CTeneHb, y4eHoe 3BaHue
KaXxgoro aBTopa (aBTOPOB); MPUHAANEXHOCTb Kaxaoro
aBToOpa K COOTBETCTBYIOLLUEMY yypexAeHuio; e-mail Kax-
AOro aBTopa (ecnu TaKoBbIX He WMeeTCs, yKasblBaeT-
ca e-mail yupexnaeHuii); noNHOe Ha3BaHUE Ha PyCCKOM
M aHrNMIACKOM fi3blKe, agpeca v TeneoHbl yYpeXxaeHUn,
Ha 6a3e KOTOPbIX BbIMOMHEHO WCCNefoBaHWe; MHULMan.bI
n damunua pykosoguTens kadepapbl, KNWHWUKK, oTAena,
naéopatopuu; NOANUCK BCEX aBTOPOB. Heo6xoaMmMo nNosnHo-
CTbIO YKasaTb paMununio, UMs u 0T4eCTBO, TenedoH 1 e-mail
aBTopa, C KOTOPbIM MOXHO BECTU NEepPeroBopbl U NepenmnuckKy
no NoBoAy NPeAcTaBfeHHOro B peAakumio Matepuana.

o CTaTba [AOMXHa cofepXaTb paclUUPEeHHYI0 aHHOoTa-
uuio (pes3romMe) Ha PYyCCKOM A3blKe U aHIMTMACKOM fi3blKe
(o6bem — 1 neuatHasa cTpaHuua). B pesiome Heobxoanmo
0TpasunTb Lenb, MaTepuan n MeToAbl, a TakXe OCHOBHbIE
pesynbTaTbl UCCNEeA0BaHUA C NPUBEAEHENM KOHKPETHOro
uMdpoBOro matepuana.

e B cTtatbe Ha PYCCKOM U aHMIUWCKOM $13blKe [OMX-
Hbl 6blTb yKasaHbl K/lOYEBbIe CNOBa W MOJMIHOE Ha3BaHue
yupexaeHus, Ha 6a3e KOTOporo BbiMosiHeHa paboTa.

o Kaxabli nnniocTpatuBHbIi matepuan (rpaduku, auna-
rpammbl, pUCYHKW, doTorpadumm, Tabnuubl) npeacTaBnsaeT-
Csl OTAESbHLIM (PanyioM Ha 3N1EKTPOHHBLIX HOCUTENSAX B (POP-
mare tif wnu eps, TekcT-nognucb — oTAENbLHO B hopmare
Word (C cOOTBETCTBYOLLEN HYyMEpPaLNEN).

o [padmkun, anarpammbl [OSDKHbI ObiTb TOMBLKO YepHO-
6enbimn! TNpepctaBnsawTCca NMO0 OTAENbHbIM  hannom
B BEKTOPHOM BuAae B dpopmarte eps (WpndTbl — B KPUBBIX),

nmbéo cosgaHHbiMM B nporpamme Word (Mcnosb3oBaHue
TEKCTYP W XYOOXECTBEHHbIX 3aNvMBOK He [OoMnycKaeTcs).
doTorpacumm, pUCYHKKU, PEHTreHorpaMmsbl (TONMbKO YEepHO-
6enble!) npeacTaBnaOTCA OTAENbHLIM hanniom B hopmare
tif. Paamep nsobpaxeHua B npeacrasnsemom cdarine gon-
XX€EH ObITb paBeH ero OKoH4YaTesNlbHOMY PU3N4eckoMy pas-
Mepy (B munnumeTpax), paspewernem 300 dpi. LiBeTHble
unnlcTpauum U auarpamMmmbl, a TakXe UX 3KpaHHble
Konuu B paboTy He NPpUHUMAalOTCS.

e OOHOTUMHbIE WNNOCTPALUKN OOMKHbI 6bITb OAMHAKO-
BbIMW MO pasmMepy, Maclutaby, xapakTepy npeacrasfeHuns
MHdopMauunn.

e YepTexu, gnarpammbl 1 Tabnuubl [OSDKHLI UMETb NpU-
HTEPHYIO pacrne4varky.

e [lpy wncnonb3oBaHnMM LMTAT, NPUBOAUMBLIX B CTaTtbe,
B CHOCKe yKa3blBaeTCsl MCTOYHUK uuTaThl (Ha3BaHue mspa-
HWS, rod, BbIMYCK, CTpaHULa).

e [lpy onucaHuM nekapCcTBEHHbIX MpenapaToB yKa3sblsa-
I0TCA MeXAyHapoaHoe HenaTeHTOBaHHOEe HaumeHoBaHue
(MHH) 1 TWAaTENbHO BbIBEPEHHbIE JO3UPOBKM.

e bubnunorpaduyeckme CCbifIKM B TEKCTE CTaTbW AaloTcs
Lmdpamm B KBagpaTHbIX CKOGKax B COOTBETCTBUM C MpuUcTa-
TENHbIM CMUCKOM inTepartypbl, B KOTOPOM aBTOPbI nepe4unc-
NAKTCA B aﬂ(i)aBI/ITHOM nopagke (CHaqana OoTe4yeCTBEeHHble,
3aTeM 3apybexHbie). B cnucke uutupyemon nutepatypbl
yKasblBaloTCS:

a) Ana KHUr — aMmunusa U MHMLMansl astTopa, MosiHoe
Ha3BaHune paﬁOTbI, MeCTO U rog nsgaHusa, Konn4ecTBo CTpa-
HUL B KHUTe UK CCbljlka Ha KOHKPEeTHbIe CTpaHWULbl;

6) ONA XypHanbHbIX cTatern — amMunus n mHuumansl
aBTopa, Has3BaHWe XypHana, rof, TOM, HOMep, CCblnka
Ha KOHKpPEeTHble CTpaHuUbl;

B) ONs guccepTaumMii — yKasblBaeTCsa TOSIbKO aBTopede-
paTt paHHoW auccepTauuu (hammnusa n MHUUMansl aBTopa,
OOKTOpCKas unu KaHgupartckas, nosnHoe Ha3saHue padoThl,
rog, MecTo n3gaHus).

B cnuncok nutepatypbl He BKNHOYaOTCA HEony6iInKoBaH-
Hble paboTbl U y4e6HUKN. [pn LMTUPOBAHUMN INEKTPOHHBIX
mMaTtepuanoBs Heo6xoAuMMa CCblfika Ha COOTBETCTBYHOLUME
MHTEPHET-PeCcypChbl — ANEKTPOHHbIE AOKYMEHTbI, 6a3bl faH-
HbIX, MOpTanbl, canTbl, Be6-CTpaHULbl 1 T.4. B cnucke nute-
paTypbl O/KHO He 6ofiee 2—3 91eKTPOHHbIX MCTOYHUKOB.

ABTOp HeceT OTBETCTBEHHOCTb 3a NPaBUJIbHOCTb AaHHbIX,
npuBefeHHbIX B yKasaTterne nurepaTypsbl.

Crtatbu, 0GhopMIsIeHHble He [0 JaHHbIM rpaBuiam,
K paccMOTPEHUIO He MPUHUMAIOTCS M aBTopaM He BOo3Bpa-
LyaroTcs.

Mnarta 3a ny6nmMkauum pykonuceu He B3aMmaeTcs.

CtaTbu OTNpaBnaThb NO aapecy:

109240, r. MockBa, YcTbuHckMiA npoe3fn, A. 2/14, HAA
nutauna PAMH, pegakumns xypHana «Bonpockl nuta-
Hus», Ans Bpxxecurckovi OkcaHbl AsleKcaHApPOBHbI
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YBaxaemble yutarenu!

MNognucaTbecsa Ha XypHan <<BOﬂpOCbI nnTaHna» MOXHO HenocpenacTBeHHO B penakuunm n3gatenbCcKomn rpynnbl

«90TAP-Meana»

PepakuuoHHada noanucka — 3To:

e JIbroTHas ueHa
* [lognucka c n6oro Homepa

b rapaHTMpOBaHHaﬂ n ceBoeBpeMeHHaa nocrtaBka

CTOMMOCTb NOANMUCKMU:

Ans husnydeckux nny

nonroga (3 Homepa) — 900 pybneii
rog (6 HomepoB) — 1800 pybneii
ANs1 OPU[BNYECKNX NTNLY

nonroga (3 Homepa) — 1200 pybneii
rog (6 HomepoB) — 2400 py6nen

W3Bemenue

KaccHp

®Dopma NelI/]-4
00O Toprossiit lom «MeaxHATaCEPBUCH

(HaMMEHOBAHUE ITOJyYaTelLs IJ1aTeXa)

7705619040

(UHH nomyuarens niatexa)

Ne 40702810800260000097

(HOMep cuera noJyyaress [IaTexa)

BOAO bauk BTb r. MoCKBBI

(HaumeHoBaHue GaHKa u GAHKOBCKUE PEKBUSUTDL)

k/c 30101810700000000187

BUK 044525187

IMoanucka Ha XXypHai «Bompockl muTaHusT»
roz (6 HoMepoB)/mojrona (3 HOMepa) (HyKHoe OXYCPKHYTE)

(HaUMEeHOBaHHE MIaTeXa)

Hata CyMmMa nuiatexa: py6.00 xom.

HHudopmanus o miaTeabIuKe:

(®HO, anpec, TenedhoH)

ITnatenpmuk (MOAMHCH)

W3Bemenue

Kaccup

®opma Nel1/]-4
00O Toprossiit lom «MeIKHATacEpPBUC»

(HaUMEHOBaHHE MOTYYaTeNd IIaTexa)

7705619040

(UHH nomy4aTend muatexa)

Ne 40702810800260000097

(HOMep cueTa IMOJTyyaTeNd MIaTexa)

BOAO bauk BTb r. MOCKBBI

(HauMeHOBaHUe OaHKa U GAHKOBCKUE PEKBUBHTHI)

k/c 30101810700000000187

BbUK 044525187

IMoanucka Ha XXypHai «Bompockl muTaHusT»
roz (6 HoMepoB)/mojrona (3 HOMepa) (HyKHoe TOXYEPKHYTE)

(Hanmeﬂosaﬂne rmaTe;i(a)

Hata CyMmMa miatexa: py©6.00 xom.

HHbopmanus o miaTeNbIIuKe:

(®HO, anpec, Tenedom)

ITnarenpmuk (TOAHCH)

Bonpocbl nutaHusa. Tom 82, Ne 6, 2013
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MepuoguyHoCTb BbiXxofa XypHana — 1 pa3 B gBa
Mecsiua.

OdhopMUTb MOAMUCKY O4YeHb MNpocTo. Pa36opumBbiM
NnoYepkoOM BMULUUTE B KBUTAHLMIO OMNia4MBaembli
nepuoa nognucku (nonroga wnu rogd), cymmy, ®MO
nony4yarens, TeniedOH, TOYHbIN MNOYTOBLIN agpec Ans
JocTaBky XypHana. Onnatute KBUTaHUMIO B NHO60OM
otaenexHunn CéepbaHka Poccuun. NogTeepante onnarty
no TenedoHy/dakcy (495) 921-39-07 (no6. 137) nnn
Nno 3neKTPOHHOM no4Te: bookpost@medknigaservis.ru
(WHbopMaLma ans otaena NOANUCKMN).

OO6opoTHas cTOpoHA
Hudopmarius o miaTeabiiuke
(®.1.0., anpec nnaTenblyKa)
(MHH nanoromnnarensIyka)
No
(HOMep JMIEBOro cyera (KoJ) NiaTenblvKa)
OO6opoTHas cTOpoHA
Hudopmarius o miaTeabiiuke
(®.1.0., anpec nnaTenblyKa)
(MHH nanoromnnarensIyka)
No
(HOMep JMIEBOro cyera (KoJ) NiaTenblvKa)
84 Bonpocbl nuTaHus. Tom 82, Ne 6, 2013
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