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ANHAMUKA U PA3ITNYNA BUOXUMNYECKOIO
NMPO®UIA CIMTOPTCMEHOB B PA3JTMYHbIX ®A3AX
CPEOQHEMOPHOM NOArOTOBKN OTHOCUTEJIBHO
TPEHUPOBKW HA YPOBHE MOPA

E.B. MakuH4eHko, A.C. Kproykoe, " A. flydko, M.A. fJukyHeu, IN1.E. MsikuH4YeHKO
QedepanbHbili Hay4YHbIT UeHmMp ¢husudeckoll Kynbmypbl u cnopma, e. Mocksa, Poccus

Hens necnenopanns. M3yunTs JUHAMHKY PEAKIMH U TEKYIIEE COCTOSHHE OPTAHU3MA CIIOPT-
CMCHOB BBICOKOTO KJIACCA IO MOKA3ATCIAM OHOXHMHIYCCKOTO mMpo(dmig B (pazax amanranuH K yc-
JOBHSIM €CTECTBCHHON THIOOAPHICCKON rHImOKCHU. MaTtepuasnl u MeToabl. CpaBHHBANACH H-
HaMUKa 16 OHOXMMIYECCKUX MHICKCOB HA AHAJOTHHHBIX 3TANaX TOAMYIHOHN MOAr0TOBKH 15 Onarmo-
HHUCTOK COOPHOM CHOPTHBHOM KOMaHIbI Poccuu, MpoBOANMOM B YCIOBHSIX CpeaHETOPBS (~1550 m)
H Ha ypoBHE MOps. Mcmomb30Baanch METOBI AHATM3A YTPEHHUX TEMATOIOTHICCKAX W OHOXUMH-
YECKHX ITAPAMETPOB KPOBH B TCUCHHCE 3 CPSAHECTOPHBIX U 4 PABHHHHBIX CIIOPTHBHO-TPEHUPOBOYHBIX
MeponpuaTHil. OHKCHPOBATHCH TPSHUPOBOUHBIC HArpy3kd. Pesyibrarel Ilpu comoctaBEMOM
VPOBHE M HANPABICHHOCTH HATrPy30K TPEHHPOBKA B YCIOBIAX CPEIHETOPHS MPUBOAMUT K JOCTO-
BepHBIM (P < 0,05) MOMOKUTCABHBIM CABHTAM TEMATOJIOTHYCCKAX MOKA3ATCICH (TCMOTIOOHH,
TEMAaTOKPHT), HAUMHAK CO 2-H u 3-i (a3 amanrarmu. B 3T0T ke mepmoxa MOBHIMACTCS YPOBCHb
KopTH301a U MOucBHHEL. AMurOTpaHcPepassl (AJIT, ACT), HaoO60poT, O0NCe PCAKTHBHEL B (pase
octpoii akkmmmarmzammu (P < 0,05). He oOHapyskeHO MpH3HAKOB O0Jice CYIECTBEHHOTO YXY /-
IICHHST aHAOOIIMYECKOTO 00ECIICUCHHS TPSHUPOBOYHOTO MPOLECCa IO IOKA3ATEIIM TECTOCTEPOHA.
B ycmoBHAX CpeAHETOPH B CPSIHEM HAOFOIACTCS MOHIKCHHBIN YPOBCHD (hoc(hopa U xene3a u
TIOBBIMICHHBIN — KAJNBIWS, 4 TAKKE HMOHIKCHHBIH YPOBCHb MOBPE)KIACHUS MBIIICYHON TKAHH O
CPaBHCHHUIO C TPCHUPOBKAMH HA YPOBHE MOps. 3ararouenne. /InHAMAKa OHOXMMHYECKHUX TOKa-
3aTeNiei B CPETHETOPhE M HA YPOBHE MOPA IOTX00HA, 3TO MOXKET OBITH CIICJICTBHEM PEAKIUH HA
HArpy3Ky. [Ipu 3T0OM TPEHUPOBKA B CPEAHETOPRE HMEET OOIBIIYEO (PU3HOTOTHUECKYIO CTOMMOCTD
TIPH TTOJIOKUTEJIBHBIX CABHIAX B CHCTEMAaX TPAHCHOPTA KUCIOpoaa. IlodaydeHHAs OTWHAMHKA M
pa3nu4us B UCCICAOBAHHBIX HHACKCAX B (ha3ax CPeIHETOPHOU MOATOTOBKH MOTYT OBITH HCIIOJb-
30BaHbI 11 MOBBINICHUS 3()()CKTHBHOCTH YNPABICHUS TPCHHPOBOYHBIMH HATPY3KaMH CIOPT-
CMCHOB B IIUKIIMYECCKUX BUIAX CIIOPTA.

Knrouesvie ciosa: cpeonezopve, aoanmayus, OUAMIOH, CHOPIMICMEHbL 8bICOKO20 KIACCA.

BBeaeHne. OTCUCCTBCHHBIC HUCCACAOBAHUA U ocIabIcHUE OTBJICKAKOIMUX U CTPCCCOBBIX (baK-

MEXXIyHApOJHas TPAKTHKA ITOATOTOBKH CIIOPT-
CMEHOB BBICOKOTO KJacca OJHO3HAYHO CBHJE-
TEIBCTBYIOT O TIONOKHUTEIBHOM BIHSHUM TPCHHU-
POBOK B YCIOBHSIX FOPHOTO KJIMMAaTa Ha pe3yiIbTa-
THI COPCBHOBAHWH, TIPOBOJUMEIX B ropax [2, 4, 6].
Omectkn 3> (PEKTHBHOCTH TAKOH IMOATOTOBKH B
OTHOIICHHH PE3YIbTATHBHOCTH CIOPTCMEHOB Ha
YPOBHE MOPsI TOpa3ao 00Jice MPOTUBOPSUUBHI [3].
B T0O k¢ BpeMs YCTOSBIIUMCS MOKHO CUHUTATh
MHCHHUE, YTO TOJOKUTCIBHBIH 3PPEKT MOXKET
JaTh BCS COBOKYITHOCTb (PAKTOPOB, CBA3AHHBIX C
TPEHUPOBKOH B FOPHON MECTHOCTH, a HE T'HIIOK-
cusg cama mo cede. K takum (akropam oTHOCAT
AyYIHN penbed MECTHOCTH, 3KOJOTHIO, KA4eCT-
BO MUTAHUS U BOJBI, MOBBIIICHHYI0 HHCOJSIIUIO,

TOpoB; 3((EKT NCHXONTOTHUCCKOH «Pasrpy3Km»
MPU CMCHE MPHUBEIYHBIX MECT MOJATOTOBKH HA TIpe-
KpacHble ropHbIe nehsaxy; 3¢ dekr «nanebo» u
1. . [4]. IlpeamonaracTcs, 9TO ¢ MOMOIIBIO TMOA-
TOTOBKH B THIOKCHYECKHX YCIOBHAX MOJKHO IO-
BBICHTh ()YHKLUHMOHANBHYI) MOIIMHOCTh CHCTEM
TPAHCTIOPTA W VTHIH3ALUH KHCJIOPOJA, TPaHC-
MOPTa JaKTaTa, CUCTEM BHCINHETO ABIXaHUH, OV-
(epHBEIX CHCTEM MBIIII H KPOBH 0€3 JOMOIHU-
TCILHOTO HapammBaausg Harpys3ok [4]. K orpuma-
TeAbHBIM 3((EeKTaM TMIIOKCHH OTHOCAT MOTEPIO
MBILICYHOH MAacChl, TMOBBIICHHYIO YTOMIISIC-
MOCTb, HMMVHOCIIPECCHIO KaK CIICACTBHC B TOM
YUCIIE M30BITOYHOTO OKCHAATUBHOIO cTpecca [7].
IT0 OOBSICHIIOT BO3ACHCTBHEM pPsiAa KIMMATO-
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reorpaduycckux (akTopoB, TaKUX Kak Oomee
CYXOH M XOJOAHBIH KJIMMAT, CHIDKCHHOE MapLH-
aJbHOC HANPSDKCHUE KHCIOPOAa, CMCHA BPCMCH-
HOT'O W IIMPOTHOTO MOSCA, N3MCHCHHAS WHCOIL-
us. ITH GaKTOPhl MOTYT HPUBOJUTD K YXYILIC-
HUIO Ka4eCTBA CHA, OCIA0NCHHOMY UMMYHHTETY,
BOCHATHTENIBHBIM HPOLIECCAM B OPTaHH3ME, UV B-
CTBY YTOMJICHHUS, MCTOLICHHOCTH, MOHWKCHHOMN
pabotocmocobrocTH [3, 4]. OgHako B HacTOSIIIES
BpEMsI ONPOBEPTHYTO MHEHHE, YTO TPCHUPOBKH
Ha BBICOTEC BPEIHBI JJISl 300POBbS B PE3VILTATC
yemwicHusT okcuparuBHoro crpecca [7]. Tem we
MEHEE JOMOJHHUTCIBHBIH CTPECC HA OPraHH3M
MPH YCIOBUH OKOJIONPEICIBHBIX HArPy30K Tpe-
OyeT OYCHb TOYHOrO VIIPABICHUS COCTOSIHHEM
CHOPTCMCHOB, KOTOPOE MOXET OBITh PEatn3oBa-
HO IYTEM KOHTPOJS AMHAMHKH OHOXUMHYECCKHX
MapKepoB.

Bompoc peakuyii reMaToNOTHIECKUX U APY-
IHX [OKA3aTelIcH OpraHu3Ma CIOPTCMEHOB Ha
VCIOBUAX THUNOOAPHUYECKON THIIOKCHH MHOTO-
kpatHo m3yuancs [3, 4, 6-9]. OxHako HAM u3-
BECTHO TOJNIBKO OJHO HCCJICIOBAHHC IHHAMHKH
OHOXHMHUYECKOTO NPOQUIL CIOPTCMCHOB B pas-
auuHbIX (hazax CpPEeIHETOPHOH MOATOTOBKH, BbI-
MOJHCHHOC HA MYV)KUMHAX C OYCHb OTPAHUYCH-
HBIM HaGopoM MapkepoB [3]. B atoii ceiasu we-
b0 HACTOAWICH paboThl OBIIO  HM3YUCHHC
JUHAMHUKU U Pa3nTHIni OHOXUMHICCKOTO Tpodu-
7151 OMATIOHHCTOK BBICOKOTO KJIACCA B PA3IUYHBIX
(hazax cpeIHETOPHOU MOATOTOBKH OTHOCHTCIBHO
TPESHHUPOBKH HA YPOBHE MOPSL.

Marepuasnbl u Metogbl. Ilox HaOmoacHueM
Haxoawiock 15 cmoprcMeHok (Bospact 26,4 +
+3.2 roma;, mmHa Teaa 1653 + 4,7 cm; macca
tera 57,7 £ 4,0 kr; VOoax 65,8 £ 2,7 Mi/Kr/Mum).
B TeueHne moAroTOBHTENBEHOTO MEpHOAa (UEOIb —
CCHTAOPB) CHOPTCMCHKH E€XKEMECSIYHO codupa-
JHUCh AN TPOBCACHUS TPCHHPOBOYHBIX MEPO-
npuATHi B yernosusax cpexHeropes (YC) wiu Ha
yposue mopst (YM) Ha cpok 17-21 aeus. Mexay
STHMH TPCHUPOBOYHBIMH MEPONPUATHAMU ObLIN
MEPUOIB! «AOMAITHEH» MOATOTOBKH JTUTCIBHO-
cThIO 6-9 mgHel. B uccaenoBaHuy UCIOIb30BAHEL
mauubie YC (Ioxmroka (1350 m), Coun (1450 M),
Bensmexen (2000 m) u YM (Tromens, PayOuun,
ToxcoBo, Yakikockuii — Bce Hike 150 M Hag
YM). Cpoxu YC u YM noabupannce Takum 00-
pasoM, 4TOObl HUBCIHPOBATh BIMSHUC Pa3IHIUN
B HANPABICHHOCTH TPCHUPOBOYHBIX HArpy30K,
KOTOPbIC MMCIOT MECTO HA MPOTSLKCHHH 3TAIOB
MOJATOTOBHTEIBHOIO MEPUOJA MOATOTOBKH. Tpe-
HUPOBOYHBIC HATPY3KH (UKCHPOBAIUCH MO NPHU-
HIATOU METOIHKE [3].

Ha xaxxaoM TpeHHPOBOYHOM MEPOIPHATHH
4-5 pa3 B pasHBIE CPOKHM OTHOCHTEJIBHO Hadala
cOopa MPOBOAMICS 3a00pP KAMWLISPHOW KPOBH B
cocrosinuu nokos 1o 3asrpaxa (¢ 07.00 no 08.00).
Buoxuvmmuueckre uccnenoBaHUS NPOBOAWIN Ha
noiyasroMatriaeckoM oromerpe BTS-350 dup-
Mel Bio-Systems (Mcmanus) ¢ ucnoms3oBaHHEM
KOMMEPUCCKH JOCTYIHBIX HAOOPOB ISl KIMHH-
yeckol dnoxumun ¢pupMm Biolabo (Dpanmus), PZ
Cormay S.A. (Ilossima), DRG (I'epmanus), Chro-
nolab systems (Mcmanus) u Vital Development
Corp. (Poccus).

B kauectBe pedepeHCHBIX 3HaucHHH (Ha-
YyaJibHasg U KOHEYHAS TOUKH KKAOro rpaduka Ha
PHCYVHKE) HCHOIB30BATUCH 3HAYCHUS IMOKa3aTe-
JeH, MOTYYIEeHHBIX Iocne 5—7 mHEH pa3rpy30uHO-
IO TPCHHUPOBOYHOTO MHUKPOLMKIA OO W MOCTC
kaxaoro YC u YM. nutensHocts Kaxkgoro Y C
u YM pazousanack Ha 10 yCITOBHBIX BPEMECHHBIX
HHTEPBANIOB, 3TO MO3BOSIO YCPSIHUTh U HOMY-
YUTh AMHAMUKY AaHHBIX 10 10 ToUkam BpeMeH-
HOU IIKAJbI, HAYHHAI OT MEPBOTO AHS MCPOIPHS-
THS U 10 NOCIETHErO. JHAYEHUA OHOXUMHYECKHX
MapKepOB YCPEIHATHCh OTACIbHO A1 BeeX YC u
Bcex YM. Iposepka BoIOOPOK HA HOPMAITBHOCTD
pacmpelencHus ¢ HUCIONb30BAHHEM KPHUTCPUCB
ACUMMETPHH U JKCLECCA, a TAKXKE HA PABEHCTBO
JUCTICPCUI NOATBEPINIA BOZMOKHOCTD HCIIOJb-
30BaHUA MAPAMETPHICCKOrO (-KPUTCPHS IS
OLICHKH Pa3Nu4ui TPYIIOBHIX CPCIHUX HECBSI-
3aHHBIX BBIOOpPOK. CTaTHCTHUCCKAs 3HAYUMOCTD
npuraTa Ha ypoeae P = 0,05. Pacuers! BBITIONIHE-
HBI ¢ ucnone3oBanueM nakera IBM STATISTICA
st Windows Bepcust 10.0 (StatSoft. Inc, USA).

PesynbraThl. YCpeOHCHHBIC TPCHUPOBOY-
HBIC Harpy3Kd IO MokazareiasM odmero oobema
nukamdeckux Harpysok (YC 36 + 4 vacos, YM
37 £ 7 4acoB), 00beMaM IUKIHYCCKUX HATPY30K
pasHO¥ MHTCHCUBHOCTH, ougHUBacMbIM 10 YCC,
1 00beMaM HArpy30K CHIIOBOH U CKOPOCTHO-CHIIO-
Boit HampasieHHoCcTH (YC 4,1 £0,6; YM 5,0+ 1,1)
e pasauuanuck (P > 0,05). Pasmuuns umenucs
(P > 0,05) B mo/ic MHTCHCHUBHBIX LHKIMYCCKUX
Harpy3ok (4-5-i1 3onpr, YCC > 172 ya./mun), co-
orBeTcTBeHHO, 2,0+ 0,3 % 2,7+ 0,2 %.

VYcpeanennsie rpaduky AMHAMHKA H 000-
3HAYCHUS OHOXMMHYCCKHX MAapKCPOB IMPEICTaB-
JcHBI Ha pucyHKe. IlepBEIe W MOCICAHUE TOUKH
Kaxaoro rpaduka ABIAIOTCH pedepeHCHBIMU
3HaucHuAMH. [lokazano, uTo AMHAMUKA psAa Mo-
kazarenci B YC ornmyaercs ot TakoBoi B YM.
[NToxazarenu remoriaobHHa ¥ reMaTOKPUTA PACTYT
MPaKTUYECKH Ha TpoTtsbkeHnu Bcero YC, k 3a-
BepumeHnto YC HabmomaeTcss WX CHIDKCHHE.
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YcpeaoHeHHasi AMHaMUKa GMOXUMMUYECKMX MapKepoB, OTPaXalowWwux peakuum CnopTCMeHOK BbICOKOTO Knacca no 6uatnoHy
B OTBET Ha BbIMNOJSIHEHHbIE TPEHUPOBOYHbIE Harpy3ku B YC (A) u Ha YM (¢) (n = 15)
Mean dynamics of biochemical indicators reflecting responses of highly skilled female biathlon athletes
to training in middle altitude areas (A ) and at sea level (¢) (n = 15)
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CpaBHUTENbHbLIN aHanU3 cpeAHerpynnoBbIX peakuuil opraHusmMa
OMaTNOHUCTOK BbICOKOrO Krnacca rno KoMnnekcy 6MoXMMMUecKUX MapKepoB Mnpu npoBeaeHUN
COpeBHOBaTENbHbIX MEPONPUATUI B YCNOBUSX cpeaHeropbs (YC) 1 Ha ypoBHe Mops (YM) (n= 15)
Comparativeanalysis of the mean group responses of highly skilled female biathlon athletes
based on biochemical indicators during competitive events in middle altitude (MA) areas and
at sea level (SL) (n = 15)

TToxkazarems / Indicator YC/MA YM/SL

T'emormobun, /1 / Hemoglobin, g/l 149.3 £10,0% 142.1 £9.0
I'emaroxput, % / Hematocrit, % 43,7 £2.7*% 41,0£2.6
I'mroxo3a, mymoas/1 / Glucose, mmol/1 4,66 £ 0,50 4,72 £0,34
Keneszo, memos/n / Tron, pumol/l 20,3 + 6,5% 255+£5,6
Marsni#i, MMosie/1 / Magnesium, mmol/l 0,84 £ 0,08 0,89+0,07
Kanpmuii, Mmymoms/n / Calcium, mmol/1 2,51 £0,04* 2.36+0,11
Docop, mmo/n / Phosphorus, mmol/l 1,05 £ 0,08% 1,19+0,12
AJIT, ME/n/ ALT, IU/l 30,2 + 12,0% 269+0.1
ACT, ME/1/ AST, U/l 43,2 + 11,0% 389+ 12,0
K®K, ME/x/ CPK, IU/1 216 £ 117* 2514219
Moueuna, MmoJtb/ 11 / Urea, mmol/l 5,78 £ 1,60 5,99 + 1,60
Koprmsou, amois/ / Cortisol, nmol/l 1048 + 415% 947 £ 371
Tecroctepon, aMos/n / Testosterone, nmol/l 3,13+ 2,60 3,16 £2.40
Koprmson/Tecroctepon / Cortisol/Testosterone 442 £+ 229% 376 £ 159
K®K/ACT / CPK/AST ratio 516 +2.10% 6.15 £330
ACT/AJIT / AST/ALT ratio 1,46 + 0,38 1,52+ 0,37

Ipumeuanue. * — pa3mu4usi JOCTOBEPHBI B cpapHeHUH ¢ YM, P <0,05; AJIT — ananmrammHOTpaHchepasa,
ACT - acmapraramunotpancepasza; KOK — kpearuapocoxnrasa.
Note. * — changes are significant compared to SL, P < 0.05; ALT — alanine transaminase; AST — aspartate

aminotransferase; CPK — creatine phosphokinase.

B YC chuxarorcs xenezo u ¢ocdop B Kposwy,
Kambui Bo3pacTaeT. MHASKCH HANPSIKCHUS Op-
raau3Ma (MOYCBUHA, KOPTH30J, KOPTHU30J/TEC-
toctepon, kaneiui, AJIT, ACT) umeror TeHaCH-
uuo K Bozpactanuio B (pazax YC. U, HampoTus,
aHabomUIeCKoe 00eCIeUCHNE HOATOTOBKH (Tec-
TOCTCPOH) MOHOTOHHO CHIKACTCS B OOOHX CITy-
gasix. B YC K®K u ornomenne KOK/ACT cy-
IECTBEHHO Hiske. CpeaHCTPYyNIIOBBIC 3HAUCHUS
U WX pa3iugus npeacrasiacHsl B Tadaune. Joc-
TOBECPHBIMH OKA3aJIUCh PA3IHYUs MO TEMOTJIO-
OUHY U TEMATOKPUTY, KOPTHU30JY, AKTHBHOCTH
AJIT, ACT, KO®K, uactéu MHKPOIICMCHTOB
(xpome marnus), uaaekcam KOK/ACT u xopru-
30J1/TECTOCTCPOH.

O0cy:xxkaenue u BbIBOABL B CBsI3u ¢ BO3-
JCHCTBHEM YMEPEHHOH TMMOOapUIeCKOd THIOK-
CHM W B OTBET HA MPCIIOKCHHBIC HATPY3KU B
dazax ropHOH aganTanuy BBISBICHO, YTO IMOKa-
3aTeu reMOrIOOMHA W TEMATOKPHUTA OKHAACMO
pacTyT, HO Ha4YHHAs CO BTOPOH (a3bl MpeObIBa-
HUS B TOpax. JTO MOATBEPKIACT JAHHBIC MHOTO-
YUCICHHBIX HuccacaoBananid [4-6, 9]. B 10 xe
BpeMsI BCC HHIACKCHI HAMNPSDKCHHS OpraHH3Ma
MMCIOT TCHACHIMIO K Bo3pactanuio B ¢azax YC
u YM, BUIUMO, MOBTOPsiE AMHAMHUKY OOBEMOB
WHTCHCUBHBIX TPCHUPOBOUHBIX CPEICTB, MPH TOM

uto B YC oHu aocrosepHo Boite. [Ipuiem B mep-
Boi (ase (octpoli amamramuu) OoJce AKTHBHO
pearupyroT Ne4YeHOUYHbIC (HEPMEHTBI, a TJIFOKO-
KOPTHKOHIBI (KOPTH307) — BO BTOPOH U TpeTheil
dazax. AHabomu4IeCcKOe 0OCCIICUCHUES MOATOTOB-
ki B YC, KaKk MOXKHO MPEANOIOKHTh U3 TOMY-
YCHHBIX JaHHBIX, He crpagaer. [Ipu atom cre-
MCHb MOBPEXKICHHS MBIMICYHON TKaHH, CCITH CY-
autk o KOK, cymecTseHHO HIDKE, a MHOKapaa
(KOK/ACT) — OTHOCHTEIBHO BHILIC. DTH MOKA3a-
TEJH, BUANMO, MOTYT SIBJIITBCS TOUHBIMH UHIUKA-
TOpaMH MNPCHMYINCCTBCHHOH HaNpPaBICHHOCTU
Harpy3ku ® JuddepeHInanbHOl IUArHOCTHKH
nopaxkeHus MbiieuHou Tkanu |1]. OOHapyxeHbI
JOCTOBCPHBIC PA3MUYUd IO MHKPO3ICMEHTAM
(xene30, dochop, KampLMi), 32 HUCKIHOUCHHCM
MarHus. OJHAaKo B CBS3H C TEM, YTO B HACTOS-
[IEM HCCIEIOBAHUM KOHTPONb 32 VIOTPeOICHH-
€M BUTAMHHHO-MHUKPORIEMECHTHBIX KOMIUICKCOB
HE OCYWIECTBIANACA H € Yy4YeToM ¢hakra, dUTO
CIIOPTCMCHBI, KaK MNPaBHIO, TAKHEC KOMILICKCHI
noTpedsttoT [1], roBopurk 00 MCTHHHBIX Pa3Niu-
YHX 10 MUKPORJIEMEHTAM CJI0XKHO.

Taxum obpazom, TperupoBku B Y C 1o cpas-
HEHUIO ¢ YM JAeHCTBUTEIBLHO TOJIOXKUTEIBHO
CKa3bIBAIOTCSl HA KUCIOPOATPAHCIIOPTHOH (YHK-
UM KPOoBH [4—7], HO UMEIOT CYIIECTBCHHO 0OJb-
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Msaxunyenko E.B., Kproukoe A.C.,
Aydko I"'A. u op.

HuHamuka u paznuyus 6uoxumMuyecKo20 npogunsi
criopmcMeHoe e pa3fuyHbIX ha3ax...

My «(HU3HOTIOTHICCKYIO LICHY» I CIIOPTCME-
HOB [8], HECMOTpPsl HA OJHHAKOBYIO CYOBCKTHUB-
HYIO IIEPEHOCHMOCTb HAarpy3ku. MokHO mpeamno-
JOXKHUTh, YTO AWHAMHKA HUCCIEIOBAHHBIX MHJCK-
coB B (pazax CpeAHCTOPHOHW MOATOTOBKH OYyIET
SIBJISTBCSL XOPOIIEH OCHOBOM A7 YIPAaBICHUS
TPEHUPOBOYHBIMH  HArpy3kaMH CIIOPTCMEHOB
B IUKJIMYUECKHAX BHAAX CIIOPTA.
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DYNAMICS AND DIFFERENCES OF BIOCHEMICAL PROFILE
OF ATHLETES IN VARIOUS PHASES OF MIDDLE MOUNTAIN
TRAINING COMPARED TO SEA LEVEL TRAINING
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Federal Science Center for Physical Culture and Sport, Moscow, Russian Federation

Aim, The purpose of the article is to study the dynamics of responses and the current state of
the body of highly skilled athletes by indicators of the biochemical profile during adaptation to
natural hypobaric hypoxia. Materials and methods. The dynamics of 16 biochemical indicators
was compared at similar stages of the annual training conducted in middle mountain arcas
(~ 1550 m) and at sea level. Fifteen female biathlon athletes of the Russian national team partici-
pated in the study. The following methods were used: analysis of morning hematological and
biochemical indicators of blood during 3 mid-mountain and 4 lowland sports training events.
Training loads were recorded. Results. With a comparable level and type of loads, middle moun-
tain training leads to significant (P <0.05) positive shifts in hematological indicators (hemoglo-
bin, hematocrit), starting from the 2™ and 3™ phases of adaptation. In the same period, the level
of cortisol and urea rises. Aminotransferases (ALT, AST), on the contrary, are more reactive in
the phase of acute acclimatization (P <0.05). There were no signs of a more significant deteriora-
tion in the anabolic support of the training process in terms of testosterone. In middle mountain
areas, on average, there is a decreased level of phosphorus and iron and an increased level of cal-
cium, as well as a reduced level of muscle tissue damage compared to training at sea level. Con-
clusion. The dynamics of biochemical indicators in the middle mountain areas and at sea level is
similar, this may be a consequence of responses to the load. At the same time, training in the
middle mountain arcas has a high physiological cost with positive changes in oxygen transport
systems. The obtained dynamics and differences in the studied indicators in the phases of middle
mountain training can be used to improve the training loads of athletes in cyclic sports.

Keywords: middle mountain areas, adaptation, biathlon, highly skilled athletes.
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