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AHHOTaund

AKTyanbHOCTb: W3BeCTHa poO/b BO3PACTHbIX W3MEHEHWI B afanTUBHbLIX OTBETax
cucTembl KpoBoobpauwieHus. Tpu 3TOM Hambonee BaXKHbIM 3BEHOM CepPLEYHO-
COCYAUCTOM CUCTeMbl ABSETCA MUKPOCOCYAWCTOW pycno, rAe OcCyLliecTBiseTcs
nepgysmsa TKaHei 1 TpaHCcKanunnapHblii 06MeH. Ocobble TpeboBaHMA NpeabABASET K
KpPOBOOOpALLEHUIO MbilleyHas Harpyska. KonmyecTBeHHas OLEHKAa COCTOAHUA MUK-
POLMPKYNIATOPHOIO pycna A0 W roc/e ee BO34eNCTBMSA MO3BONAET OLEHUTb pe3eps-
Hble BO3MOXHOCTW CUCTEMbI MUKpoOUMpKynauuun. Lienb uccnegosaHusa: KVccnepo-
BaHWe COCTOAHWE MUKPOCOCYLMCTOrO pycna WU TKaHeBOW nepdysvuu y TPeHUPOBaH-
HbIX U HEeTPeHMPOBaHHbIX NNL, pasHOro sospacta. Martepuanbl N MeTogbl: MuKpo-
LUPKYAUMIO vccrefoBany C NPUMEHEHWEM [BYX MeTOA0B: GMOMWKPOCKOMUU HOT-
TEBOr0 /10XKa W Na3epHol AonnepoBcKoi Budyanmsauum (EasyLDI, LBeinuapus). Pe-
3ynbTaTbl: B COCTOAHUM NOKOS B rpynne TpeHUpoBaHHbIX nuy 20-30 neT cpegHuil
AnameTp Kanunnapos Obin Ha 20% 6onblue, a CpeaHss BenYMHa MUKPOCOCYANCTOM
nepgysnm Ha 19% MeHbLUe, YeM B rpynne HEeTPEHMPOBAHHbLIX UCMbITYeMbIX. IMocne
(hm3nyeckoi Harpysku B 06emx rpynnax npousoLwwio AOCTOBEPHOE MOBbILIEHWE YUC-
na (YHKUMOHMPYIOLWMX Kanunnapos Ha 5-7%. CpegHuii gmameTp Kanwuinspos B
rpynne TPeHWpPOBAHHbLIX NNL, HEe U3MeHW/CA, a B rpynrne HeTPeHUPOBaHHbLIX YBE/NN-
ynncs Ha 14%. MukpococypucTas nepgysusa B rpynre TPEHUPOBAHHbIX /AL, YBEN-
yunnacb Ha 86%, a'y HeTPpEHUPOBAHHbLIX UCMbITYeMbIX Ha 49%. B cocTosHUM NOKoSA Y
TPEHMPOBAHHbLIX NUL, cTaplleli Bo3pacTHOW rpynnbl 50-60 neT cpefHuii guameTp Ka-
nUNNAapoB 6bin Ha 13%, a cpefHAs BeIMYMHA MUKPOCOCYAUCTOW nepdy3nn Ha 24%
6onblle, 4YemM B rpynne HETPeHUPOBaHHbIX UCNbITyeMblX. [locne Quanyeckoi
Harpysku y ucCnbIiTyeMbliXx 06enx rpynn Habniwofany LOCTOBEPHOE M COMOCTaBMMOE
yBeMYEeHMEe Yncna PyHKLNOHUPYOLWMUX Kanunnsapos Ha 11-15%. CpegHuii guametp
Kanunnapos B rpynne TPEHNUPOBAHHbLIX NNL, HE U3MEHWU/CA, a B rpynne HeTPeHupo-
BaHHbIX YyBenmuuaca Ha 6%. MukpococygucTas nepysma B rpynrne TPeHUPOBaH-
HbIX NUL, yBenuymnacb Ha 65%, a y HeTpeHMpoBaHHbLIX UCNbITyeMbliX Ha 39%. 3a-
KNtoveHne: HailgeHo, 4TO (hm3nyeckas Harpyska Bbl3blBana CXOAHble MO Harnpas-
NEHHOCTU M3MEHeHMsa napameTpoB MUKPOLMPKYNAUUK Y AL, pa3Horo Bo3pacta. lMpwu
3TOM 60/1ee BbICOKMIA aapoOHbIM NOTeHUMan opraHnusMa (BeanmyYnHa MakCUmanbHOro
notpebneHns Kucnopoga) codvetancs ¢ 60/bWIMM pe3epBOM ajantauun MUKPOLUP-
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Abstract

Background: The role of age-related changes in adaptive responses of the circulato-
ry system is well known. The most important part of the cardiovascular system is the
microvascular bed, where tissue perfusion and transcapillary exchange are carried
out. Specific requirements impose a muscle load on the circulation. A guantitative
assessment of the microcirculatory bed before and after its impact allows us to assess
the reserve capabilities of the microcirculation system. The aim of the study: To
study the microvascular bed and tissue perfusion in trained and untrained persons of
different ages. Materials and methods: Microcirculation was studied using two
methods: biomicroscopy of the nail bed and laser Doppler imaging (EasyLDI, Swit-
zerland). Results: At rest, in the group of trained 20-30-year-old individuals, the av-
erage diameter of the capillaries was 20% larger, and the average value of microvas-
cular perfusion was 19% less than in the untrained subjects. After physical activity in
both groups there was a significant 5-7% increase in the number of functioning capil-
laries. The average diameter of the capillaries in the group of trained individuals did
not change, and in the untrained group it increased by 14%. Microvascular perfusion
in the group of trained individuals increased by 86%, and in untrained subjects by
49%. At rest, the average diameter of the capillaries was 13% in the trained persons
of the older age group of 50-60 years, and the average value of microvascular perfu-
sion was 24% higher than in the untrained subjects. After physical exertion, the sub-
jects of both groups had a reliable and comparable increase in the number of func-
tioning capillaries by 11-15%. The average diameter of the capillaries in the group of
trained individuals did not change, and in the untrained group it increased by 6%.
Microvascular perfusion in the group of trained individuals increased by 65%, and in
untrained subjects by 39%. Conclusion: It was found that the physical load caused
similar changes in the parameters of microcirculation in persons of different ages. At
the same time, the higher aerobic potential of the organism (the value of maximum
oxygen consumption) was combined with a large reserve of adaptation of microcir-
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culation, revealed during intensive muscular work. Age differences were manifested
by a smaller increase in microvascular perfusion in response to physical exertion in

older age groups.
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BBeneHue. KpoBoo6palleHune Ha
YPOBHE OOMEHHbIX KanuansapoB Wau MUKPO-
LUMPKYNAUNUA ABNSETCA BaXKHEWL MM 3BEHOM B
cucrteme KpoBOO6paLLeHus, NMOCKOJIbKY
MMEHHO Ha 3TOM YpPOBHE peasn3yeTca ee
TpaHcrnopTHas U o6MeHHas (yHKUMW. Bbino
MOKa3aHo, YTO /IOKa/IbHbIA KPOBOTOK, 3aperu-
CTPUPOBAHHbIN B KOXE, W3MEHSeTcsa C BO3-
pacTOM W B 3HAYUTENbLHOW Mepe OTpaxaeT
06LMe 3aKOHOMEPHOCTM OTBETHbIX peakuuii
MUKPOLMPKYNATOPHOrO pycfa B LENOM Ha
usmonornyeckme ctumynol (CTpecc, Mbl-
LeYHble Harpysku, TeMmnepaTypHble rpajgneH-
Tbl) U MOXET C/MYXUTb AOCTYMNHbIM 00BbEKTOM
AN U3YYEHUA COCYAUCTbIX afanTUBHbIX pe-
akuuii opraHusma [1, 2, 3]. B kauecTBe WH-
CTPYMEHTOB TaKUX WccnefoBaHUA  MOryT
ObITb MCMOMb30BaHbl NabopaTopHble MOAENU
[003MPOBAaHHbLIX MbILWEYHbIX Harpysok, fo-
MOJIHEHHbIE perucTpayuein napameTpoB MUK-
POCOCYANCTOr0 pycsia KOXu C NOMOLLbK CO-
BPEMEHHbIX KOMMbIOTU3NPOBAHHBIX METOLUK
[4, 5, 6, 7]. BaXHOCTb TakuxX MccnefoBaHNUi
3aKno4aeTcs B TOM, YTO COr1aCHO MHEHUIO
psafa aBTOPOB, C BO3pacTOM MPOUCXOAAT
HeraTvBHble W3MEHEHUS MUKPOLMPKYNALUN

Jaxe npu oTcyTcTBMM natonoruid [8, 9, 10,
11]. BmecTe ¢ TeM JaHHble 0 XapaKTepe u Be-
NNYNHE U3MEHEHUI MUKPOLMPKYNALUN Y NNL
pasHOro Bo3pacTta M pasHOi (M3nMyeckol nog-
rOTOBNEHHOCTW, B INTepaType npeacTaB/eHbl
He0CTaTO4HO U TPebYHT fa/bHeNWero nsy-
yeHus.

Llenb - uccnegoBaHue COCTOAHWE MUK-
pPOCOCYANCTOro pycna u TKaHeBOW nepgysuu
Yy TPEHMPOBaHHbIX W HETPEHWPOBAHHLIX NNL
pa3Horo so3spacTa.

MaTtepuan n MeTofbl Mcc/efoBaHuUA.
B kKauecTBe 06bekTa uccnefoBaHus Obina
OLeHKa MUKpOUMPKYNauum y nuy, ABYX BO3-
pacTHbIX rpynn. Bce ncnbiTyemble fanM WH-
(hopMMpOBaHHOE cOrjiacue Ha yvactve B WUC-
CnefloBaHUM U OHO ObINO 0J06PEeHO 3Tuye-
CKUM KOMMUTeTOM yHusepcuteTa. C y4yeToM
BO3pacTa ¥ YpPOBHA TPeHWPOBAHHOCTU, Ha OcC-
HOBE aHanun3a Be/IMYUH MaKCUManbHOro no-
TpebneHusa kucnopoga (MIK) 6bian chop-
MWPOBaHbl YeTbipe Trpynnbl HabAAEHNIA:
1A - HeTpeHupoBaHHbIe nnuya 20-30 net; 16 -
TpeHuposaHHble nuua 20-30 net; 2A - He-
TpeHupoBaHHble nuuya 50-60 net n 2b - Tpe-
HMpoBaHHble nuua 50-60 net (tabn. 1).

Tabnmua 1

Cpynnbl HabAOAEHUIA C y4eTOM BO3pacTa 1 YPOBHS a3pobHO paboTOCNOCOOHOCTH
(no BennunHe MIK)

Table 1

Groups oi'observations with respect to the age and the level of aerobic performance

BospacT ucnbityemblix,

Mpynnol (robi)
1A 20-30
16 20-30
2A 50-60
2b 50-60

Y poBeHb BennunHa MIK,
TPEHMPOBAHHOCTH MA/MUH./KT
HETPEHNPOBaHHbIE 49,5+55
TPEHUPOBaHHbIE 60,6+4,7
HeTpeHnpoBaHHbIe 38,9+6,8
TPEeHUPOBaHHbIEe 50,6+4,7
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B rpynnbl TpeHNPOBAHHbIX NNL, BK/IOYa-
NN [eACTBYIOLWMX CNOPTCMEHOB (CNOPTCMEHOB-
BETEpPaHoB), CMeLMann3npyowmxca B Buaax
cnopTa C MPeMMYLECTBEHHbIM MNPOSBAEHUEM
BbIHOCIMBOCTU. Bce uCnbITyemble, COOTBET-
cTeytowmx nogrpynn (16 n 26) umenun pery-
NSIPHbIE TPEHMPOBOYHbLIE U COPEBHOBATE/IbHbIE
Harpysku Ha MOMEHT 06CnejoBaHUSA.

VcnbiTyemble 6bin 06cneaoBaHbl MO
eAMHOIN nporpamMme, BK/OYaBLUEh onpegene-
HWe nokKasatenein mukpoumpkynauum (ML) B
MOKOe W Mocne CTyneH4YaTo BO3pacTaloLei
(hM3MYECKON Harpysky Ha BeioapromeTpe
(Monark-928 E). Ons onpegeneHna UCC Bo
BpeMS Harpysku WCMNOAb30BaiM  MOHUTOP
cepgeyHoro putma Polar RS100. MHTeHCuB-
HOCTb Harpys3ku MoBsbIWann ¢ warom 25 BT B
MUHYTY [0 Be/IMYMHbI 4acTOTbl CepAeYHbIX
cokpatuleHuii (UCC) paBHoit 87% OT MHANBU-
[lyanbHOro Bo3pacTtHoro makcmmyma (HCCm),
KOTOPbIA paccynTbiBann A5 KaXKLOr0 UCMbl-
Tyemoro no gopmyne: UCCm = 217 - (0,85 x
Bo3pacT). [laHHas BelMYMHA Harpys3ku cooT-
BETCTBYeT CyOMaKC/MMasbHOW 30HE MOLLHO-
ctn [12]. MU wuccnepoBann ¢ NpUMEHEHUEM
ABYX MeTOZO0B: 6GMOMUKPOCKOMNMUSA HOFTEBOro
NnoXa W nasepHolr [ONAepoBCKOW Bu3yanusa-
ummn (NAB, npubop EasyLDI, Lseiiyapus).
YcTaHoBKa AN GMOMUKPOCKONWUWU MpefcTaBs-
nAeT  OUHOKYNSPHbLIA  CTePeOoCKOMUYecKuii
mMukpockon MBC-9, B KauecTBe OCBeTUTENA
MCNOMb30Bann CBETOAMOA, UTO MNO3BOMM/O
NCKNIUYNTbL HarpeBaHue uccnegyemoii obna-
CTW HOrTEBOro noxa. Ans Busyanmsauum o-
TO U BUAEO M300pPaXKEeHW Ha MOHMTOPE KOM-
nbloTepa NPUMEHANU  LUMPOBOK  OKyNnap
DCM510. &doTopermcTpauuio nposogunun ¢
paspeweHnem 2560x1920 nwukcenein. Mpwu
aHanuMse un300paXKeHWI onpeaensnn 4ucno
Kanunnspos, MNPUXOAAWMXCA Ha naouiasib
1 MM2, 1 M3Mepsann anaMeTp nepexojHon ya-
CTW Kanunnspa.

Pernctpupytowmm 3/1EMEHTOM
ycTtaHoBKM EasyLDI faBngeTcA HewHBasMBHas,
OeCKOHTaKTHas  kamepa, paboTalowas B
mMacwTabe peasbHOro BpeMeHW. [nowagb
ob6cneayemoi NOBEPXHOCTU 7X7 cM, JOKYCHOe
paccTosiHune 20 cM, A/IMHA CBETOBOW BOMHbI 808
HM. J1a3epHblil Ny4YOK CBeTa NPOHMKAET B KOXY
Ha rnyouHy 2 MM, TrAe OTpaxaeTcs Kak
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HaxogAWMMUNCH B [BVDKEHUW 3pUTpOLUTaMHA,
TaK U HenoABWXHbIMU TKaHAMMW. Ty4yoK cBeTa
nasepa, B3aUMOJENCTBYIOLWMIA C 3PUTPOLU-
TaMu, MeHsieT 4acToTy Onarogaps 3addekTy
[Jonnepa. CneuyunanbHasg BbICOKOCKOPOCTHasA
Kamepa nosy4vaet M306paXKeHUsi CO CKOPOCTbHO
20000 kagpoB B CeKyHAy, (DUKCUpys CReKTp
4acToT, NOC/e Yero BbIMOMHAET aHaIN3 AaHHbIX
nyTemMm pacyeta BpeMeHHbIX Toyek O n 1. B
CBA3NW C 3TUM U306paXKEHMs NonyyarTCs
CXXaTblMX BO BpPeMeHW, No3sonss caenatb 4o 40
KaZpoB B CEKYHAY A/1F OLEHKN nepdy3uu.

C nomowbi0 f[aHHOr0O MeToja peru-
CTpMpoBann nepysnio KOXM Ha CcepefuHe
npeanseyubs. V3mepeHus nposoguMnnm [0 U
nocne usnyeckon Harpysku. Metog LDI
NO3BONSET MOMYYUTb MHTErPUPOBAHHBIA WH-
[JeKC C 6onblueli MOBEPXHOCTb KOXM, 4YeMm
LDF, Tem cambiM, yMeHbllasd BAUSHUE MNPO-
CTPaHCTBEHHOW HEOLHOPOLHOCTM MUKPOCO-
Cy[0B.

CtatucTuyeckad o6paboTka Mnony4eH-
HbIX pe3ynbTaToB NPOBOAWSIACE C MCMNOJMb30-
BaHMeM nporpammbl Statistica 6.0. IMposepky
BbIGOPOYHOro pacrnpefeneHns npoBoAuAN C
nomouibto Tecta LWanupo-Yunka. 3a ypo-
BEHb CTATUCTUYECKN 3HAYUMMbIX MNPUHUMANU
n3meHeHnsa npu p<0,05 n p<0,01.

PesynbTaTbl 1 nx obcyxxaeHne. Cpea-
HUe BE/IMYMHBI Yuncia (YHKUUOHUPYHOLLUX
Kanunnapos (Y®K) B COCTOAHMW NOKOA Yy
nuy B rpynnax 1A n 16 poctoBepHO He pas-
nnyanacb (tabn. 2). Mpu 3TOM cpegHuii auna-
MeTp Kanunnapos B rpynne 1A 6bi71 MeHbLUe
Ha 20%, yem B 16 (p<0,01). B cocTosHMK no-
KOSl [aHHble KanuaaspoCcKonum cornacyrTcs
C pesyfbTatamu, 3aperncTpupoBaHHbIMU Me-
Togom N14B. CpeaHAa BeiMuMHA MUKPOCOCY-
AncToin nepdy3Mn B MOKOe Oblfla MEHbLLIE Ha
19% (p<0,05) y TpeHUPOBaHHbIX NUL TPYyNbI
16, uem B rpynne 1A (tabn. 1). NMocne ¢un3sn-
4eCKO Harpysku B 0b6eux rpynnax npomso-
LIN0 AOCTOBEPHOE MOBbLIWEHNE Ynucna PYyHK-
UMoHupyowmx kKanunnapos. B rpynne 1A
npupoct coctaemn 5% (p<0,05), a B rpynne
16 7% (p<0,05) (puc. 1). CpegHuini gnameTp
Kanunnapos B rpynne 1A yBennyuaca Ha
14% (p<0,01), a B rpynne 1b OH CYLULECTBEH-
HO He M3MEHWNCA W ocTaBasica 60/bLue, YeM Y
HeTpPeHNpPOBaHHLIX (Tabn. 2).
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Tabnuua 2
MoKaszaTenn MUKPOLUMPKYNSALNM KOXM N0 AaHHbIM 6uoMukKpockonuu n J14B
B NMOKOE M nocse cybmakcumasibHON (PU3MYECKON Harpys3Ku B rpynmnax TPEHMPOBaHHbIX
M HETPEHNpPOBaHHbIX N1 B Bo3pacTe 20-30 et (Mxm)
Table 2
Indices of microcirculation of the skin according to biomicroscopy and LDH at rest and after
submaximal exercise in groups of trained and untrained persons aged 20-30 years (M £ m)

Mpynna (1A, n=42) Mpynna(lb, n=32)

lMokasaTenu Jo

[o Harpy3ku  Tlocne Harpysku Mocne Harpysku

Harpysku
MK, 8 1mm2 52,3x1,4 54,8+1,4 49,9+1,6 53,6+1,6
BKucx. MKm 17,7+0,7 20,2+0,9 21,2+£0,7** 21,2+0,7
MM, oTH.eg. 9,2+0,4 13,7+0,6 7,4+0,4* 13,8+0,5

O603HaYeHus: * - pa3nnuus CTaTUCTUYECKN AOCTOBEPHbI nNpu p<0,05, MO CpaBHEHMIO C aHaNOrnu-
HbIM Nnokasartefiem rpynnbl 1A; ** - pa3nuymMa cTaTUCTUYECKU AOCTOBepHbI npu p<0,01, no cpas-
HEHWIO C aHaNorMYHbIM nokasaresiem rpynnbl 1A.

MK - NA0OTHOCTb (PYHKUMOHMpPYOWKUX Kanuanapos; AK - guameTtp kanunnapos; MM - nokasatesnb
MUKPOLIMPKYALUK, 3aperucTpupoBaHHbIii metogom J14B.

Note: * - the differences are statistically significant at p<0.05, in comparison with the analogous
index of group 1A; ** - the differences are statistically significant at p<0.01, in comparison with
the analogous index of group 1A.

PC - density of functioning capillaries; DK is the diameter of the capillaries; PM - the indicator of
microcirculation, registered by the method of LDV.

Mocne ¢hu3nyecko Harpyskm B 06emx
rpynnax Habnioganu npupocT MUKPOCOCYAM-
CTOn nepdysun. bonee BblpaXeHHble U3Me-
HeHua (Ha 86%) Obin 3aperncTpupoBaHbl B
rpynne 16. Torga kak, y nuy rpynnbel 1A
MUKpOcoCyancTas nepdysnus BO3pocna, Mo
BVSAHWEM Harpys3ku TobKo Ha 49% (puc. 2).

CpegHsasa BenuumHa YOK y TpeHupo-
BaHHbIX W HETPeHWPOBAHHbIX MWL, B rpymnmne
ctapwero Bo3pacTa (50-60 neT) B cOCTOAHUM
MOKOS [OCTOBEPHO TakKXe He pas3nn4yanochb
(tabn. 3.). CpegHuii gnameTp Kanuanspos
6b1n Ha 13% 6onbwe B rpynne 26, yem B 2A
(p<0,05). Mocne hU3NY4ECKON Harpysku y uc-
MNbiTyeMblX 06enx rpynn Habnwgann gocTo-
BEpHOe M conocTtasumoe yBennyeHne YoOK

(puc. 1).

B rpynne 2A npupocT cocTtasun 15%
(p<0,01), a B rpynne 26 11% (p<0,01). Y He-
TPEHUPOBaHHbLIX NuL, ObIIO 3aperncTpupoBsa-
HO yBe/nn4yeHne gmameTpa Kanunnapos Ha 6%
(p<0,05), y TpPeHUpPOBaHHbLIX NWUL, OH cCyLlle-
CTBEHHO He usmeHwusnca (tabn. 3). Y TpeHupo-
BaHHbIX nuy 50-60 net muKpococyamucras
nepysna Ha 24% npe.Bblwana nokasartesb
rpynnbl 2A (p<0,05; Tabn. 3). 9Ta pasHuua
COXpaHuMnacb W B YCNOBUAX BbIMO/HEHNSA
MbllleYHOli Harpysku (puc. 2). INop ee Bnus-
HMeM B 06emx rpynnax npousoLwen [ocTo-
BEPHbIA MPUPOCT nepysun: y nuL rpynnbl
2b Ha 65%, a B rpynne 2A TONbKO Ha 39%
(tabn. 3).
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25,0

1A 1B 2A 2B
[Mpynnbl

O603HaveHUs: * - pasnnymnsa cTaTUCTUYECKU A0CTOBepHbl npu p<0,05, Mo cCpaBHEHUD C YPOBHEM
[0 Harpysku; ** - pasnuyma ctaTUCTUYEeCcKU [OCTOBepHbI npu p<0,01, No cpaBHeEHUIO C YPOBHEM
[0 Harpysku.

Note: * - the differences are statistically significant at p<0.05, compared to the level before the
load; ** - the differences are statistically significant at p<0.01, in comparison with the level before
the load.

Puc. 1 M3meHeHUe yncna PyHKLMOHUPYHOLLMX KanuaisapoB HOrTEBOrO /ioxa nocne hr3nyeckoi
Harpysky y TPEHMPOBAHHbIX Y HETPEHMPOBAHHbIX NIAL, Pa3HOro Bo3pacTa
Fig. 1 Change in the number of functioning capillaries of the nail bed after exercise in trained
and untrained persons of different ages

Tabnuua 3
MokasaTen MUKPOLUUPKYNALNM KOXM N0 JaHHbIM 6MoMuKpockonuu u J14B B nokoe
M nocrne cyoMakcumanbHOM (OM3NYECKOM HArpysKu B rpynnax TPEHUPOBaHHbIX
N HeTPeHMpPOBaHHbIX 1L, B Bo3pacTe 50-60 net (M+m)
Table 3
Indices of microcirculation of the skin according to biomicroscopy and LDH at rest and after
submaximal exercise in groups of trained and untrained persons aged 50-60 (M £ m)

Mpynna (2A, n=24) Mpynna (26, n=22)
lNokasaTenu [o Harpy3ku  [locne Harpysku no [Mocne Harpysku
Harpysku
MK, B 1Mm2 58,2+1,2 66,7+1,3 60,9+1,8 67,4+2,1
DKtox. MKM 13,9+0,7 14,8+0,7 15,7+0,7* 16,0+0,7
MM, oTH. ef. 6,5+0,2 9,0+0,7 8,0+0,5* 13,3+0,8*

O603HavyeHUs: * - pa3nuusa cTaTUCTUYeCKN JOCTOBepHbl Npu p<0.05, N0 cpaBHeEHMIO C aHanoruny-
HbIM nokasatenem rpynnbl 2A; MK - NAOTHOCTb QPYHKLUOHUPYOLWKUX Kanuanapos; AK - anametp
Kanunnsapos; MM - nokasate/nb MUKPOLMPKYNALUW, 3aperncTpupoBaHHbldi metogom J14B.

Note: * - the differences are statistically significant at p<0.05, in comparison with the analogous
index of group 2A; PC - density of functioning capillaries; DK is the diameter of the capillaries;
PM - the indicator of microcirculation, registered by the method of LDV.
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2A 2B

[pynnbl

Puc. 2. iameHeHMe MUKpPOCOCYAUCTON nepdy3nn nof BANSHUEM PU3NUYECKOI HArpy3Ku
Yy TPEHMPOBAHHbIX Y HETPEHNPOBAHHbIX /INL, Pa3HOro Bo3pacTa
Fig. 2. Changes in microvascular perfusion under the influence of physical activity in trained
and untrained persons of different ages

Cy6makcmMasbHas thunsnyeckas
Harpyska Bbi3blBasia MPUPOCT MUKPOCOCYLM-
CTO nepdy3nn BO BCeX rpynnax Habntwope-
HUA. Y nuy B rpynnax 1A n 16 oH 6bin 3Ha-
4ynTeNbHO 6O/blUE, YeM B CTapluMX BO3pacT-
HbIX rpynnax 2A u 26. PesynbTarbl Halwunx
nccnefoBaHNn COrnacyroTca ¢ intTepaTypHbl-
MU faHHbIMW [13], rge OTMEYEeHOo, UYTO CHU-
YXEHNEe KOXXHOro KpoBOTOKAa Y 340POBbIX NKL,
B BO3pacte 60 fieT u cTaplle MOXeT AOCTu-
ratb 25-50% OT BeNNYNHbI, XapaKTepHOW Ans
nny, 18-30 net. CHWMXXEHMe pe3epBHbIX BO3-
MOXHOCTE KOXHbIX COCYA0B C BO3pacTOM
nposBAseTCA B 0CNabfieHUN KakK KOHCTPUK-
TOPHbIX, TaK W AMNataTopHbIX COCYAUCTbIX
oTBeToB [8, 9, 10, 11]. B uccnegosaHusx O.B.
KopKywko ¢ coaBTopamu [14] nokasaHo, 4To
C BO3pacTOM B MepBYK 0O4epefb CHMXKaeTcs
napacumnatuyeckas CoCyamncTas CTUMynaums
M B MEHbLUEW CTEMEHN - cumnaTmyeckas. o-
[O6HbIEe M3MEHEHUA perynsuum cocypmcTbiX
peakumin peructpupytotca nocne 50 neT, u
MOTYT 6bITb MPUYMHON OrpaHMYeHNs aganTa-
LMOHHbLIX BO3MOXHOCTEl cuctembl ML, n3-3a

CHWXEHWUA pe3epBOB Aunataunm MUKPOCOCY-
fos [11, 14].

Ob6paTtHasa Koppenaumsa Mexzay niaoTHO-
CTbl0 W [JuameTpom Kanunnsapos (r=-0,61)
MOXEeT CBWAeTeNbCTBOBAaTb O KOMMeHcauuu
CHUXEHMA 4ucna (YHKLUMOHMPYOLNX MUK-
pococyfoB npupoctoMm ux guametpa. C gpy-
roi CTOPOHbI, BO3PacTHOE YMeHblleHue pe-
3epBa Aunataumy KanuaisgpoB MOXET KOM-
nMeHcmpoBaTbCA 60/iee 3HAYMTENbHLIM KO-
4YeCTBOM KanuinspoB, BKIOYEHHbIX B MUK-
POLMPKYNALMIO.

[aHHble MoJlyyeHHble Mpu  Harpysou-
HOM TECTUPOBAHUM YKa3blBalOT Ha TO, YTO BO
BCeX BO3PaCTHbIX rpynnax Mo3UTUBHbIA NpuU-
POCT MWUKPOCOCYAUCTON nepdy3nn TKaHel, B
OTBET Ha CybOMaKcUManbHY (U3NYECKYIO
Harpysky, Obl1 60n1ee BbIpaXeH Yy nuy, nUMe-
IOWNX PerynsapHy0  (U3NYECKYl  aKTUB-
HOCTb. PfAf aBTOpPOB OTMeYaeT, yYTo CUcTeMa-
TUYyeckme (U3NYECKMe Harpyskum Monoxu-
Te/bHO CKa3blBaKTCA Ha (POPMUPOBAHUUN pe-
3epBa AunaTtauuMmM COCYAOB MUKPOLMPKYNA-
umn [15, 16, 17]. BO3MOXHO OLHMM U3 Befy-
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WKUX afanTUBHbLIX COCYAUCTbIX 3((EKTOB,
NPy MbIlWEYHON TPeHMpPOBKe B N1O6OM BO3-
pacTte fBNAeTCA, MOBbILEHWNE PeErynsaTopHOWn
poOAN  ra3oTpPaHCMUTTEPOB. W3BECTHO, U4TO
yBe/IMYeHNe [uameTpa MWUKPOCOCY[O0B MNpu
(hM3MYECKOW Harpyske, CBSi3aHO C pPSAOM pe-
ryNaTOPHbIX MeXaHW3MOB W B MNEPBYHD Ouye-
pefb C AeACTBMEM TaKOro rasoBoro megmnaro-
pa Kak okcmpa aszoTta (NO), KoTopblA npoay-
uMpyeTca aHAOTeNNaNbHbIMW KNeTKamMun B OT-
BET Ha MEXaHWYEeCKUn UM TUNnoKCUYeCcKuii
CTUMY/ U CNOCOOCTBYeET penakcayun rnagko-
MbILLEYHbIX KNeTOK apTepuon u ux Aunarta-
UMM M NPUPOCTY TKaHeBOW nepdysuu
[18, 19]. imetoTCcA AaHHbIE, YTO CUCTeMaTK-
yeckne aspobHble (PM3MYECKME Harpys3ku 3a-
METHO yBennymBarT 3PeKTUBHOCTL NO-
3aBMCUMON Basogmnaraunm aptepuon u, cne-
JloBaTeNbHO, CMNOCOOCTBYIOT 3(PHeEKTUBHOM
nepysumn TkaHel [20, 21, 22].

BbiBogbl

1 Takum obpasom, (hm3myeckas
Harpyska Bbl3blBasia CXOAHble MO Harnpas/eH-
HOCTW M3MEHEHUs napaMeTpoB MWUKPOLMPKY-
nauun y nuy pasHoro Bos3pacTta. [lpu 3aTom
60onee BbICOKMIA a3po6HbIN MoTeHUnan opra-
HU3Ma (BENMYMHA MAKCUMaNbHOro noTpebsne-
HUA KWUcopoga) couetasnca C¢ 6onbWINM pe-
3epBOM ajantaumn MUKPOLMUPKYNALUN, Bbl-
SBMIEHHbIM MpPW BbIMNONHEHUN WHTEHCUBHOW
MblLLIEYHOI paboThl.

2. OCo6eHHOCTN  peakuuMu  CUCTEMbI
MUKPOLMPKYNSALMUA, 3aPErMcTpMpoBaHHblE B
rpynne MonoAblXx nuy ¢ 60/1ee  BbICOKOWA
a3po6HOI NPOU3BOAUTENBLHOCTBIO, COXpaHS-
NNCb N B CTapllei rpynne TPEHUPOBaHHbLIX
MCNbITYEMbIX: pe3epB agantayuu (MpupocT
MUKpOUMpPKYyaumMn) 6bin noytu B fBa pasa
6onblue, Yem Yy (hM3NYECKN HEAKTUBHbIX NNLL.

3. Bo3pacTHble pa3nnuus npoAasBAsaInCh
MEeHbLWMUM  MPUPOCTOM  MUKPOCOCYAWUCTOW
nepgysMn B OTBET HAa (PU3NYECKYIO Harpysky
y 1L, CTapLinX BO3PaCTHbIX Tpymnmn.

B OTHOLWIEHNN faHHOW CTaThbM He 6bINO
3aperncTpupoBaHo KOH(MINKTa UHTEPecos.

Cnucok nutepartypbl

1 MUKpPOUMPKYNALMSA B KOXe Mpu Mbl-

LLEYHOI Harpy3ke Kak Mofefb Ans u3yyeHus 06-
LMX MEXAHU3MOB M3MEHEHUS MUKPOKPOBOTOKa /
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