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JTtoanHa cknagaetbca npmbnumaHo 3 80-100 TpinbioHiB KNiTH. JTtoacbka
KNiTMHA HaUMEHLLUIN «KUTTE3OATHUM MPUCTPIN» HALLOro OpraHiamy.
HalBaxxnumBiLi >XMTTEBI KPUTEPIYMU: PO3ZMHOXEHHS, PICT, 0OMiH pe4YOBUH,
3uineHHsn, 3byanueicTb, MyTareHHicTb (aganTtauii). MonekynsapHi cTpykTypm,
3 AKMUX CKNagarTbCs KMiITUHKW, YacTKoOBO, ab0o B3arani He 3a0BOSbHAKTbL L
XUTTEBO BaXNUBI KPUTEPIYMU.

Ons Toro, wo6 ui KNiTMHU PyHKLiOHYBaNM HaneXxHUM YnHOM, NOTPiGHO
3abeaneyyBaT iX NOXUBHUMUN PEHOBUHAMM, @ TAKOX MNiKNyBaTUCS Npo
BMBEAEHHS NPoayKTiB MmeTaboniamy. besnepepsHi 06MiHHI npoLecy, ski

BiAOyBalTbCA MiXK KNiTMHaMW i KPOB't0, ZONOMaratoTbe HaMm 3anuartmcsa

. . L, MpumiTka :: YnbTpasBykoBe 06CTEKEeHHS MOACHKOrO
300pOBUMMN. KoxxHuin 3 LUKMX npoueciB € HeBl4 EMHOKO YaCTUHOO eMBpioHa. Bxe'Ha 14 AeHb nicns 3annigHeHHs MokHa

Mikpoumpkynsauii. Lie foBognTb BaXnNmMBICTb MIKPOLMPKYNALIT ANSA HALWOro cnocTepirati cepuebuTTa, Ha Leit yac Bxe € chopMoBaHa
3D,0pOB”r'| CynvHHacutTema kpoBoobiry. B niofcbkomy opraHiami
Uypkynoe npubnuaHo 6 niTpis KpoBi, Big po3nogin skoi
Binku € ByaiBenbHUM MaTepianomM MacbKoro opraHiamy. BoHn € ogHoyacHo 3anexwTb akTUBHICTb MIoACHKUX OpraHiB. KinbkicTs
CTPYKTYPHUMM i DYHKLIiOHAMNbHUMM eniemeHTamu. Binku BigirpatoTb Kro4oBy KpOBI, L0 TIEPEAAETLCA 58 PAXYHOK ORHOTO CEPUEBOTo
ponb y Npouecax XUTTEAiANbHOCTI Oyab-akoro opraHiamy. [lo yicna 6Ginkis 100 wn. Lleit 06'eM , ik NpaBuIIo, OAUHaKOBMit AN 06oiX

BiQHOCATBECS (PEPMEHTU, 3a Y4aCTIO AKMX NPOTiKaTb BCi XiMiYHIi MepeTBOPEHHS LWAYHOUKiB.

ckopoyeHHs (cuctoniyHmit 06’em) 3a3Bnyait cTaHoBUTL 70-

B KNiTLi (0BMiH pe4oBWH); BOHM YyNpaBnsioTb Ai€t0 reHiB; 3a ix y4acTto
30iNCHI0ETECA TPAHCMEMOPaHHWI TPAHCMOPT, Y TOMY YUCHi

reHepauisi HepBOBUX IMMYIbCIB; BOHU € HEBIQ €EMHOK YaCTUHOK IMYHHOT cCUCTEMM
(iMmyHOrmobyniHW) Ta CMCTEMU 3ropTaHHs KPOBI, CKNafatoTb OCHOBY KICTKOBOI

i cnony4YHoi TKaHWHW, BepyTb y4acTb B NepeTBOPEHHI i yTuni3auii eHeprii .
MpoTeiHW- Lie ronoBHUIA MaTepian Ans cuHTe3y HoBoro Binka. B opraHismi
noanHn Len npouec Biabyeaetbca 500 TpinbNOHIB pasiB 3a 0gHY CEKYHAY.

To6T0, 32 0OAHY CEKYHAY B KOXHil KMNiTUHI B cepeaHboMy nepeTtsoptoeTbes 5000
OinkiB. 3a JONOMOrot KPOBOBHOCHOT CUCTEMM BinblLa YacTHA 3 HUX 3HOBY
Oepe yyacTtb y 6yaiBHUUTBI KNiTUH. BeneyesHy pornb B LIbOMY NPOLECi Bigirpae
MiKpOLMPKyNAList.

BHacnigok po3nagy 6inkie, B NIOACEKOMY OpraHiaMisi 3a ogHy cekyHay
BigOyBaeTbCcs NpUBAM3HO 21 Tpn NOCMNIZOBHUX XiMIYHMX peakuin. KoxHa 3 umx
peakuin notpebye eHeprii. TO6TO MoxeTe cobi ysABUTU, sika BENM4Ye3Ha KinbkicTb
eHeprii BUKOPUCTOBYETLCS B HALLOMY OpraHi3aMi. TUM He MeHLUe, eHeprito
noTpibHO 3aHOBO yTBOPtoBaTK, 60 nognHa He 3gaTHa HakonuyysaTu Ti. Tinbku
M’s130Bi KNITUHM MOXYTb 30epiraT eHeprito BCbOro Ha nepios B AeKifbka CekyHA,.

Ha nouyaTky XuTT8 Ha 3emMni icHyBanu Tinbkv OQHOKNITUHHI OpraHi3Mu, siKi
NPOLECOM CBOET XUTTEQIANBHOCTI Manu NpAMUIA 3B’930K 3 HABKOJTULLHIM
cepenoBuLLEM.

3 nosiBoto 6araTokNiTUHHUX, 30iNbLLUEHHS Y1Ca KITITUH BXE CTano HEMOXINUBUM,
TOMY 3’IBMNacsi CeEpLEeBO-CyAMHHA CUCTEMA, sika JOCTaBMSE NOXUBHI PEYOBUHN
[0 KNITUH Ta BUBOAUTb NPOAYKTN MeTaboniamy. Tak yTBOPMBCS KPOBOOOIT.
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. KpoBoosir // KoMnoHEHTW// ®yHKLIT

KPOBOOEBIM- MOCTAYANIbBHA CUCTEMA NMHOACBKOIO OPTAHI3MY

HopmanbHun 0bMiH pedoBUH B opraHiami 3abesneyyetbca 6e3ynMHH1UM 06irom
KpoBi. KpoB y cepLeBO-CyANHHI CUCTeMi Tede TifbK1 B OQHOMY HanpsMKY:

Bi[ NiBOro LWyHOYKa Yepes Benvke Koo KpoBoobiry BoHa HaaxoauTb y nNpaBe
nepegcepas, NoTiM y NpaBui LUNYHOYOK i Aani Yepes marne Koro KpoBooBiry
noBepTaeTbCs B NiBe Nepeacepasi, a 3 HbOro—y MiBUIN LWAYHOYOK. Ha MantoHKy
Aobpe BMOHO BiAMIHHICTb Y KifbKOCTi KPOBI, O MPOXOAUTL Yepes cepLeBuii M 513
y CTaHi CMoKoo Ta Mig Yac gisN4HOro HaBaHTAXKEHHS.

Cuctema kpoBoOOIry noauHU cknagaeTbes 3 pisHMX 3a 6yaoBO i PyHKUIgMY

CyauH. HamkpynHiwi cyamHm - apTepii. 1o HUX KpoB pyxaeTbCA Bif, cepus.
3aBOsikM MiLHUM CTiHKaM i HeNOCMYroBaHMM M’3aM apTepii 3gaTHi BUTpMMyBaTu
BENUKMIN TUCK KPOBI. Benuki apTepii posranyxytoTbes Ha ApibHiLLi, a Ti, B CBOIO
yepry, Ha apTepionu, ski po3nagatTbCs Ha TOHEHbKI CYAMHU - Kaninsapu.

Cawme B kaningpax BiabyBaeTbcs 0OMiH PEYOBUH MiX KPOB'tO | Yepes3 TKaHUHHY

piguHy 3 knitnHamu. Kaninspu 36upatotbes 3noyaTky y BeHynu, Ti - B OinbLui
BEHU, MO SKNX KPOB NOBepTaETbCA A0 cepus. BeHn matoTb TOHKi CTiHKM, 34aTHI
PO3LUMPHOBATHCS | BMiLLlyBaTW 3HAYHWUIA 06’EM KPOBI.

Y TKaHMHax cepLeBoro M’'a3y Haa3BMYaNHO BUCOKA LiNbHICTL Kaninspis( B 1

MantoHok: Llinogo6ose kpoBonocTayaHHs B noackki
opraHy .

M’ a3u Ta weipa

BeHu YepeBHOT NOPOXHNHY

Hupku

Mo3sok

Cepue

MM3 TKaHWHM HapaxoByeTbcs 0o 3000 kaninsapis ). B nogcbkomy opraHiami
HapaxoByeTbCA NPUBNU3HO 20-25 TPUMbLNOHIB YEPBOHMX KPOBSHWX TineLb.
OcHoBHa (DyHKList epUTPOLIUTIB — NEPEHECEHHS KUCHIO Bifl NereHb 40 BCiX
KNiTUH Tina. FeMornobiH, SKUIA MICTUTBLCA B epUTPOLIMTaX, NErKo CrnonyYaeTbes
3 KMCHEM | Nerko Big4ae Noro B TkaHMHax. Baxnuea ponb remornobiHy Takox
y BUAaneHHi BYINEKNCIOro raay i3 TkaHuH. OTxe, eputpounTy nigTpumMyoTh
BiJJHOCHY CTaniCTb ra3oBOro ckragy Kposi.
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B Oisnune HaBaHTaxeHHs B Crax cnokoio



KOMMNOHEHTHM MIKPOLMPKYNALIT

KpoB cknagaeTbcsa 3 pigkoi YaCcTUHU NNasmu i 3BaXKEHUX Y Hil (pepMEeHTHUX
€NeMEeHTIB: epuTpouuTiB, NenkounTie i TpombouuTie. 95% Boan Ta 5%
PO34YNHHUX PEYOBUH, TakMX K OiNKn, MiHepanbHi coni i T.4.

KpoBOHOCHI cyauHum , Wo MatoTb giameTp MeHLe Hik 200 MiKpoH, Manux i
BEIMKUX apTepiit (TPAHCNOPTYIOTb KMCEHb Ta NOXWUBHI pe40BMHM), Kaningapis (
Micue obmiHy peqoBUH), ApibHUX Ta 6inbwmx BeHyn (CO2, BMBeAEHHS NPOaYKTIB
mMeTaboniamy).

NimdaTnyHa cncrema — mepexa CyauH, TKaHWH i OpraHiB, sika Cry>XUTb
DPKEPENOM KNiTUH, Lo 3abe3neyytoTb iMYHITET, iNbTPYOYMM KOMMIIEKCOM,
NEePEHOCHNKOM XMPIB i IHLLMX PEYOBMH, a TaKOX APEHaXHO cuctemoto. Lle
iHTepcTuLianbHa TepuTopid, Ae BiabyBaeTbCA 0OMiH PEYOBMH MiX Kaninapamu i

KniTMHaMW.

DYHKLIA MIKPOLIMPKYNIALITA

KnceHb Ta NOXMBHI pe4OBUHM Y BifbHi abo «3BaA3aHin» hopMi pyxatTbCs

MO KPOBOHOCHUX CyAMHAaX NO BU3HAYEHVMM MapLupyTaMm i 4OCAraloTh KITiTUH

3a I0NOMOrO0 Tak Ha3MBaK4voro «BifNbHOro nnaeaHHs». Hanpuknag, 6inku

Ta KiHUeBi NpoaykTn metaboniamy, siki yTBOPUIIMCS B KIiTUHI, MOBUHHI
NOBEPHYTUCH B CYAMHHY CUCTEMY, ANSA TOro, Wwob gictatncsa A0 iHWWUX YacTuH
Tina, abo noBHicTio ByTV BUganNeHMu 3 noacbKoro opraHiaMmy. 3Ha4yHa YacTuHa
LbOro MpOoLeCy HayLi Lie MOBHICTIO HEBIgOMA.

Brnnsbko % KpPOBOHOCHMX CyAuH opraHiamy 6epe y4acTb y MIKpOLMPKyNALii.
HiameTp ix He BinbLe Hix 200 MiKpoHiB. AKLWO BiAOYnocs NopyLLIeHHS
MiKpOLMPKYNSALii, Lle HeranHo Ta CyTTEBO BMAVHE Ha CYOUHWN Ta KNITUHW.

CTyniHb PO3MNOBCIOAXEHHS MIKPOLMPKYNALiT B OpraHiaMi Ha nepLumnin nornsag
34a€TbCA HAA3BNYANHO BENNYE3HUM. 3PELLTOI Tak BOHO i €, 60 XMBMEHHSA
KNITUH Ta TPaHCNOPTYBaHHSA NOXMBHUX PEYOBUH NOTPiOHO 3abe3neunTn Ans
TOro, Wwob 36epertn NPoayKTUBHICTb NFOACLKNX KITiITUH.

Y 3BUYaNHOT NIOANHN B OAHOMY KyBiYHOMY MiniMeTpiB cepLeBOi TKaHUHM
3HaxoanTbes npmbnuaHo 3000 kaninspHMX posranyaXeHb, a y CNOPTCMEHIB
TXHS KiNbKiCTb MOXe gocsiratv HaeiTb 5000.

Mpumitka. Mikpoumpkynsauis 3aiMae He Tinbku 3HauHY
YacTUHY CepLeBO-CYANHHOI CUCTEMU, @ TaKoX 3HaYHY

aptepia 11,5%

YacTuHy nimaTUyHOI cUCTeMU.

Ha mikpoumpkynsuito npunagae 6nnsbko % nioacskoro
BEHa 14,5 % l kpoBoobiry. Lle nokasye nonepeyHnit nepepis nioacbKix

KPOBOHOCHMX CydWH.

kaninsapn 74 % l
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MantoHok. XXWBReHHs KNiTUH Ta BUBEAEHHS NPOAYKTIB

MeTa60mamy- OCHOBa Halloro 3/Zl0pOB'H

MantoHok. Xopolue KpoBOMoCTa4aHHs € HeBIf EMHOK YMOBOK
HaLLOro 340POB's.

- 3ABOAHHS MIkPoLwmPkynsALIi // TTOPYWEHA MIKPOLMPKYNISIL|IS

3aBgaHHa MiKpoumnpKynauii nonsirae B Tomy, Wwob 3abesneuntn
TpaHCNOpPTYyBaHHSA GiONOriYHNX PiAMH Ha PIBHI TKAHUH OpraHi3amy: pyx KpoBi
no MiKkpocyauHam KaningpHoro Tuny (KaninspHUm KkpoBoobir), nepeMilleHHs
iHTepcTMUianbHOT PiANHU MO MIXKKNITUHHUM NPOCTOPaM, a TakoX TpaHCHopT
nimcum no nimpaTUYHNM MIKpOCyOMHAaM.

To6T0 MOXHa 3pobuTM BUCHOBOK: AKLLO Ui npouecy BiabyBatoTbeca 6e3
nepeLukon, KniTMHU ONTUManbHO «MpaLolTby, TO6TO MU 3anuLaeMocs
3gopoBuMK. Ane, SKLWLO Lier npouec He BiabyBaeTbCsa Ha BigNOBIAHOMY pPiBHI,
TOAI NpoLEeC BiAHOBIEHHS KNITUH CMOBINbHIOETHCS, O MOXE MPU3BECTU A0
noyaTKy 3axBOpPtOBaHHS.

MpoAyKTMBHICTb Ta «340POB’A» OyAb-AKOro JIACLKOrO OpraHy 3anexuTb Bif
MiKPOLIMPKYNALIT .

Ha cbrogHiwHin geHb BigoMo, Wwo isnyHa Ta AcuxiyHa NPOAYKTUBHICTb
HanpsMy 3anexuTb Big MiKpounpKynauii, a il nopyweHHs npn3BoguTb 40
CEepMO3HMNX 3MiH B opraHiami. TO6TO B OCHOBI OyAb- SIKOT XBOPOOU NexnTb
NOPYLUEHHS MIKpOLMPKYsALil.

Bes BignoBiaAHOT MiKpOLUPKYNALiT B AIIOACHKOMY OpraHi3aMi HEMOXIMBE
BiAPOLKEHHS, 3LiNEHHN | npouec pereHepauii He BigOyBaeTbCs.

OpHak ue He 03Havae, WO NOopYLEHHS MiKpounpkynsauii B niobomy
BMNaAKy npusBene A0 XBOpobu (iCHYOTb BUNagKW, KOMW KIITUHHI 3MiHN
6e3nocepegHbOo He 3amexaTb Bif TPAaHCNOPTHOT OYHKLIT MiKpOLMpPKyIauii).

LBuakicTe KpoBOTOKY (Q) B apTepisx ( Ta BeHax) Hacamnepe[ 3anexunTs Bif
IXHbOro pagiycy (r) : Q ~r.

To6T0o, YAM MeHLW NI AiameTp CyauHU, TUM Bnnxye (POpPMEHHI enemMeHTu
3Haxo0AATbCHA A0 CYAMHHOT CTiHKM | TUM Binblue ranbMy€eTbCs PyX KPOBI.

Lle BnnuBae Ha WBMAKICTb KPOBOTOKY Y Pi3HUX AiNsHKax CyaUHHOro
pycna. be3nepelukogHe NpOXO4XXEHHS KPOBi MO CYAMHHIA cuTeMi Hanpsamy
3anexuTb Bif AiameTpy CyAWHU, BifL CKOPOYEHHS CTIHOK cyauH. BennyesHy
pofb Yy LbOMY HaA3BUYANHO CKNagHOMY MexaHi3Mmi Bifirpae okcug asoTy
(NO) , aKkuin npauloe «CUrHanoOM» y MexaHiaMi MikpoUMpKynsauii.

Lli pyxu 3a3Buyan Ha3nmBaloTb CYANHHOPYXOBOK peakuieto.




dyHKUiOHYBaHHS OyAb-AKOro NOACHKOro opraHy HamnpsiMy 3anexuTb Bif
KpoBOMoOCTa4YaHHs. [HWUMK crioBamu, NOpYLLEHHS MiKpoLMPKyNsuil y 6araTbox
BUMagKax CBiAYNTb NPO MOPYLUEHHS PO3MNOAINY KPOBi.

To6T0, SKLLO PO3Moain KOMMNOHEHTIB KPOBI Oyae HeAoCTaTHIN (3aHaATo Marno
Kaninspis), >XMBNeHHsA apTepin He byae BigOyBaTUCA HA HANEXHOMY PiBHI.
Ak Hacnigok-HepocTaTHE BUPOOHULUTBO eHeprii (AT®D), 3HMKEHHS KNITUHHUX
PYHKLUIN, HegocTaTHE BUPOOHMLITBO NPOTEIHIB. 3 iHWOro 60Ky, HeAOCTaTHIN
pPO3MoAin KpoBi y BeHynax, Hanpuknag, npu3BoanTb 40 HAKONMUYEHHS 3aHaATo
BENWKOT KiNbKOCTi NPOAYKTIB MeTaboniamy Ha «BMXiGHOMY MapLupyTi». Bce ue
NPU3BOANTL 4O 0OMeXeHHsT PYHKLiA NIOACHKNX TKAHWUH.

B 3anexHOoCTi Big TOro, sik 4OBrO TpMBalOTh «HECMPUATANBI YMOBU» B MPOLECI
po3noginy KpoBi, PO3NOYMHAETLCS NPOLIEC 3aXBOPIOBaHHS., a60 NaTonoriYHmmn
npouec. JlikyBaHHs NopyLleHOT MIKpOLMPKYNALIT 3a AOMNOMOIro CUHTETUYHUX
nikapcbknx NpenaparTiB i Hagani 3anMwaeTbCs HEAOCTATHIM, | HaBITb
BUKNUKae HebaxkaHi (nobiyHi) aii . Hacamnepepq e MoxHa cnocrtepiratu
nig Yac NikyBaHHA NiTHIX Ta XPOHIYHO XBOpMX Nniogen. B Haw vac, 3aBasku MariioHok. :: MopyLueHHs MikpoLmpkynsiii. MpuynHa
NOBCAKAEHHOMY CTPeCy, Hacniaku nikyBaHHA CUHTETUYHUMM MiKapCbKNMU PISHOMAHITHUX 32XBOPIOBAH.
npenapatamum MOXHa crocTepiraTv i y MONogoro noKosiHHS.

BuHukna HeobXigHICTb 3aMiHN CUHTETUYHOTO NikapCcTBa Ha anbTepHaTUBHI BUAN
nikyBaHHSA, Wo He Mae nobivyHmx edpekTiB. Busameae nogme Tor akT, WO AOCi
NoAMHA He Morna BTPYTUTUCS B OOHY 3 HAWBiNbLL BaXXAMBUX NiKapCbKMX
obnacren.

[eski TpaB’aHUCTI Nikapcbki npenapaTtw, Taki gk, Hanpuknag, (lFiHKro-cneuianbHUR)
, 3 BCOKOO 103010 BUTSAXKN [iHKrO-Binobu, maTe 0bMexeHy TepaneBTUYHY
Aito, Ta B baraTbox BUNagkax He € AOCTaTHbO e(PeKTUBHUMU.

Yu 3HaeTe Bu, O MOXe AONOMOITA HaM Bif Bif BRUBY LIKIANMBUX NOGIMHUX
4in ? Yn moxe gonomortu Bam Bcim Bigoma gisiotepania? Ha cbrogHillHin
AeHb disioTepania He MoXe 3anpornoHyBaTU HaM NEPEKOHIIMBE PiLLEHHS NPy
NOpyLUEHIN MIKpOLMPKYNALii.

My noBUHHI NTU HOBUMMU LWINsXamu!
MutaHHa Oyno nocTtaBneHe Tak: siKk 3a JonomMmoroto ¢isnyHoro curHany

. e
MOXIMBO BNNUHYTN HA NOKPALIEHHA MIKPOLUMPKY NALII ¢ MantoHok. ::Xopolua MiKpoLMpKynALis- rofoBHa BYNNLSA HALIOMO 3[0POB'S
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Sad D

Kaninsp poawmpioeTbes Kaninsp ckopouyyeTtbcst

MantoHok . :: HopmanbHe CKOPOYeHHS: CTiHKM kaninsapa
NPUHAAMHI 3 pa3u 3a XBUNUHY CTUCKYIOTLCS Ta
PO3LLNPIOIOTBCS..

.2 [MopywEHHS MikPoLmPkYnsALIi // CTumynsuis // HAYKOBI JOKA3H

O6mexeHy, abo naTonoriyHo NopyLleHy MIKpOLMPKYNALUito, a Takox
noganblue ii NikyBaHHs, Ha NPoTA3i 6araTboxX poKiB AocnigxyBana

rpyna B4yeHux nig kepisHmuteoM Op. Knonna B bepniHcbkomy
MikpouunpkynsauinHomy iHCTUTYTI. B pesdynbTati TpuBanux gocnigxeHb
BAANocsA po3pobuTn cknagHi KoHdirypadii curHanis, 3acToOCyBaHHA AKUX
NOTYXXHO CTUMYMIOE Ta Perynoe MikpoLMPKYNALUiNHI npouecu B MIOACbKOMY
opraHismi.

BignpaBHO TOYKOW LMX OOCHiOXEHb, cTany po3pobneHi B nonepeaHi poku
npunaan BEMER , npu 3acTtocyBaHHi IKMX BUKOPUCTOBYBAITUCA CUrHanNu
HW3bKOT iIHTEHCUBHOCTI. Byno gocnigxeHo, wo npwu gii BignoeigHoro
NynbCYYOro MarHiTHOro Nons, NOKpaLyeTbCHA KPOBOMOCTaYaHHs,
3MIHIETLCA NapuianbHUIA TUCK KUCHIO, aKTUBI3YETLCS OOMiH pe4OBUH.

HoBa cucutema BEMER -ue nokpaweHa Bepcisa ctapoi, a Takox
KinbKiCHUI Ta AKicHUM cTpubOK Bnepea.

Cutema nikyBaHHsa BEMER Ha cborogHilHi geHb sBNAE€TbCA HanbGinbLWw
pocnigaxeHMM Ta epeKTUBHUM METOAOM, 3aCTOCYBaHHS AKOro
BUKOPUCTOBYETbLCA NPU NopyLlieHin mikpouupkynauii( Op. men.
P.Knonn, MikpounpKkynanHun iHcTUTyT, BepniH).

3HayHe 3pOoCTaHHsA HayKOBMX AOCNIAXeHb CTano nepegyMoBol Afsi pO3pobku
HOBOI TexHomoriyHoi cnctemn BEMER. lNepx 3a Bce MaeTbCcs Ha yBasi
BiOKPUTTHA MexaHi3MiB

peryroBaHHA CTIHOK apTepion, pisHUX PUTMIYHMX NPOLECiB B CTIHKax apTepin
(BEMER 3000 plus). Ui saBuiwa HanexaTb 40 pO3noAiny cymiwi nnasmu Ta
KNiTUH KPOBI B KaninspHin mepexi.

Cnupatuunchb Ha Ui HOBI gocnigxeHHA, 6yna po3pobneHa cknagHa
KoHdJpirypauisa curHany, ska CTUMYJIO€ NMIOACLKY MiKpouupKynsuito, 3
2010 poky BoHa HocuTb iMm’ss BEMER.

Cuctema BEMER € perynatopom 6ioenekTpuyHoOT eHeprii nioacbKoro
opraHniamy. Lle HoBa popma nikyBaHHS, LLO BUHMKNA Ha OCHOBI
BNacTUBOCTEN enekTpoMarHiTHoro nons( napuianbHi XxBuni pisHoi
dpekBeHUiT).



KninivHi gocnigxeHHsa noBuHHI 6yTun ,placebo-kontrollalt. Lie o3Havae,
BUNALKOBUI XapakTep po3noAiny niagocrnigHux B OCHOBHY Ta KOHTPOSbHY
rpynu. Lle 3abesnedvye Ginblu HagilHy CTaTUCTUYHY OCHOBY KiNlbKICHOT OLLiHKM

BiAMIHHOCTEN MiX AOCMigXKyBaHMM nNpenapaToM Ta KOHTpofieM, crnpusie BinbLu

piBHOMIPHOMY pPO3MnoAiny NPOrHOCTUYHMX hakTopiB (BigOMUX Ta HEBIQOMMX).

B KOHTEKCTI KNiHIYHUX AoCNigXXeHb BUKOPUCTOBYIOTb TaK 3BaHy «paHaoMmi3auitoy,

Lo o3Ha4vae 3pobneHunit abo BubpaHuii HaBMaHHS. PaHaomiszauis no3Bonse
3BECTW 0 MiHIMyMy cucTeMaTU4Hy NoMunky. Tomy Lein Bua SOCMigXeHb
BBaXa€eTbCH HaMbINbLW onTMManbHUM Ta iHbopmaTuBHUM. Mpoueaypa
paHAoMmi3auii B KOXXHOMY KOHKPETHOMY KMiHIYHOMY OCHigKeHHI 3a3ganerigb
3aKpINMETLCA NPOTOKONIOM, NOBUHHAHEYXUIBbHO BUKOHYBaTUCS, a

BCi BiOXMneHHs Bia Hel matoTb OyTy BKIOYeHi B 3BiTi( sk bakTopu, Wwo
BMIMBAIOTb HA OCTATOMHUN pe3ynbTar).

He cnig BunyckaTtu 3 yBaru, Lo pe3ynbTaTi Takux A0ChifKeHb po3rnsaaaTbes
K MMOBIpHi pe3ynbtaTtu. Lia nmoBsipHicTb Hikonu Hebysae 1 To6T0 100%,
3aBxaun € 1 abo Ginblue He pearyymx NigooCNIAHKX.

BEMER Int. AG npoBiB psg gocnigxeHb, nig Yac nikyBaHHs tTepanieto BEMER.
Lia Tepanis 34iMCHIOETBCA Y BiANOBIQHOCTI 3i cTaH4apTamMu i Bignosigae BCim
BuMoram. MikpounpkynauiiHi 4ocnigXeHHA BUMaratoTb 3HaYHUX KOLLTIB
Ta 3aCTOCYyBaHHS HOBITHLOT TEXHIKN. TexHi4YHe ycTaTkyBaHHA BepriHcbKkoro
IHCTUTYTY MiKpOLMPKYNALiT ogHe 3 HanKpaLllux y CBiTi. Y BCbOMY CBITi nvie
JeKinbka iHCTUTYTIB MaloTb obnagHaHH Hoy-Xay, 3@ 4OMOMOIOK SIKOrO L
[OCMNIOXKEHHA MOXMIUBO NPOBOAMUTM.

Kpim Toro, cnig BpaxyBaTu, WO Tiflbke MOIoAe MOKOMNiIHHS BYEHUX BU3HANo

Ba)XKNMMBICTb NPOLIECIB MIKPOLMPKYNSALii Ha NoAcbke 300pOB’s Ta 3anobiraHHsA

xBopobam.

Bci npoueaypu HeiHBa3uBHi, TO6TO BigbYyBatOTbLCA 6€3 MOLLKO4KEHHS LWKIpU Ta

Cnu3oBKx 060NOHOK. MUBUHA NPOHUKHEHHST CyYacHUX NpunagiB TeCTyBaHHS

He Ginble Hix 8 MM. [N AoKyMeHTaLii AocnigKeHb BUKOPUCTOBYETLCS

BUCOKOLLBMAKICHA kamepa (75-750 kagpiB B cekyHAy). BucokouyTtnuea nnieka

(oo 35 MM) nipgaeTbca KOMN'lOTepPU3oBaHin ouiHui. OTXe, LiNnkoM MOXIMBO,
LLO BCi BaxNMBi 0COBNMBOCTI (PyHKLIIOHANBHOIO CTaHy MiKpOLMPKYnsuiT,
MOXMBO. 3adpikcyBaTu Ha NniBKy.

BenunyesHi kowTn, NoBs3aHi i3 3iNYHEHHAM Takoro psiay AOChiAXeHb, 30aTHi
BUTPATUTU TiNbKN HE3HAYHa KiNbKiCTb iHCTUTYTIB CBITY.
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MantoHok. Bnnne pisHix MeTopiB NikyBaHHA Ha
CrMOHTaHHe ( NokanbHe ) ckopoyeHHs apTtepionn AVM,
y BUAYXYKOYOI MIOAMHN, WO NiJAAETHCA NOCTINHAM
cTpecam Ta iHdekuisam. IHTepan nikysaHs- 30 4i6.

MpumiTka. MoxHa cnocTepiraTv Tak 3BaHy a3y
,MpomuBaHHs"- ,wash out”, nicns 30 gHiB 3acTocyBaHHS.

He 3abysaiite: Tepanis BEMER He mae Hisikoro
noGiyHoro edeksy.

o Pyx cyauHHux cTiHok // PerynioAHHS /| CUrHAN KOHOITYPALLI

PyX CyAMHHUX CTIHOK- ABUFYH MIKPOLIMPKYNSALIIT

KpoB pyxaeTbcsi No kaninsipax He TiflbKu B pe3ynbraTi TUCKY, KU CTBOPHOETLCS B
apTepiax BHACMigOK aKTMBHOIO CKOPOYEHHS iX CTIHOK, are i BHaCrigoK 3BYXEHHS

Ta PO3LUMPEHHS CTIHOK CamMmnX Kaninspi..

Y cepegHbOCTaTUCTUYHOI 300POBOT NIOAMHN 32 OA4HY XBUIMHY BiAOyBaeTbCA BiA
3 0o 5 pyxiB(MpyXHEe CKOPOYEHHS) HEBEMMKNX NPeKaninspHUX CTiIHOK. Y pasi
XBOpo6U, abo npouecy CTapiHHS KiNbKIiCTb LIMX CKOPOYEHb 3MEHLLYETHLCA A0
ofHoro B iHTepBani 2-10 XBurnuvH.

MikpoumMpKynsLinHi NOPYLLIEHHSA PO3BMBaOTLCA MOBIMbHO, BUHUKAE TaK
3BaHe «MOPOYHE KOSO», 3 YACOM iHTEHCMBHICTb LIX MOPYLUEHb BCE
GinbLUe NOCUMNIOETLCA. YacTo Li NOpYyLLEHHS He NOBSA3aHi i3 NMIOACHKMMM
3axBOPIOBaHHAMU. | K HacnigoK- 3MEHLUEHHS (DYHKLiN OKPEMUX OpraHiB ,Ta iX
MOLLKOZXKEHHS.

Ckopo4eHHS hi3nyHOoi Ta po3yMOBOi NpaLe3AaTHOCTI, NigBULLEHHS
CMPUAHATAMBICTb A0 iHEKLUI, 30kpeMa, y NiTHIX fogen, NoBinbHe
3aroeHHs paH, XPOHiYHi 3aXBOPIOBaHHS i T.A4.-BCe Lie € MPUYMHOIO NOpPYLUEHOT
MiKPOLMPKYNALLTT.
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0 5 10 15 20 25 30 35 40
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xontponshnii M Xopuit 1 B Xgopuii 2 Xsopwit 3
isioTepanis IHdyaiitHa Tepanis  BEMER Tepania  ¢isiotepanis+BEMER Tepanis

Tob6TO MOXHa 3p06UTM BUCHOBOK: Bepyyn Ao yBary NO3UTUBHI 3MiHM B
Mikpoumpkynauii, Tepania BEMER mae 3HauHy nepeBary Hag pisHUMMK
MeToAMKaMm,

BuaHo, o nicns BUKOpUCTaHHA npenapaTy Ans po3pifaXXeHHA KPOoBi ( nig Yac
3acToCyBaHHS iHQY3iHOT Tepanii), NokpaLeHHs MikpoumpKynsuii Bigdbynocs
MeHL Hix Ha 10 %. A «diznyHo aktuBHuin» BEMER npussiB o 20%
NOMIMNWEHHSA MIKPOLMPKYNALi.



PErynioBAHHA CYANHHUMWN CKOPOYEHHAMM

Y 2006 poui gocnigHuupKa rpyna nig kepiBHULTBOM AoueHTa yHiBepcuTeTy [-p.
Knonna, nosena, o 3a gonomMoroto curHany cucutemm BEMER moxHa Bnnusatn
Ha CKOPOYEHHS CTIHOK MpeKaninAapHMX apTepion i BeHyn. Ix pagiyc mMeHwwe Hix

25 MKM, Y HUX € 0auH, abo ABa NpoLlapky rmagkis Ms3iB, BiACYTHI peuenTtopuy
LleHTpanbHOT HepBOBOi CUCTEMU Ta FOPMOHarbHa perynsuis.

Bca gisgnbHICTb opraHiamMy 3anexuTb Bif CTaHy BEMNUKUX apTepin, a TakoX Bif
NpOoLIECY CKOPOYEHHST CyAMHHMX CTIHOK (vasomotio). Lli ckopoyeHHs BigbyBatoTbCs
3aBOSAKM »Hakasy», Lo NOCTyNae BiA HEPBOBMX Ta FOPMOHAanbHUX peLenTopis. Y
BMNAAKY XBOPOOU LA CUHXPOHIYHA QifNbHICTb NOPYLLYETHCS.

Tinbky y TOMY BMNagKy Konm 6ioputMm LMX CKOpOYeHb BiabyBakoTbCA OQHOYACHO,
30iNbLUYETLCS TX TPMBANICTb Ta eDEKTUBHICTb.

HoBe nokoniHHA NpMCcTpOIB BioobOpakae BeNUYesHi 3aMiHK, Wwo Biadynucst y 2010 pou.
3aBgdku 6iopUTMIYHMM iMMyNbCaM, CKOPOYEHHS CTIHOK apTepiil cnocTepiraeTbes
He TiNnbK1 B

OpibHux apTepionax, ane i B GinbLUMX 3a po3MipaMun CyauMHaXx, NOPYLUEHHSI
CUHXPOHi3aLlii, sika Biabynacsi 3a paxyHok xBopobw, Oyna BigHOBMeHa.

artéria

nagyméret(
arteriola

.

véna

kisméret(i kapillarisok kisméret( nagymeéret(i
arteriola venuldk venulak

‘ Edekt npuctpois BEMER Edekt npuctpois BEMER MantoHok. CurHan koHdirypadii
MoCUMNEHNN E®EKT
OoBrotpuBanuu edekr

HosroTpmBanun edekt( 6nusbko 12 roanH). Lle mae Benuke 3HaveHHst ons
NPaKTUYHOIO 3aCTOCYBaHHA. 3aBAsKM AOBroTpUBanomMy edekTy nikyBaHHA
O0CTaTHbO NPOBOAUTM ABa pa3u Ha AeHb( Ha BiAMIHY Bif, NOBINbHOAIYNX

TabneTok).

[%] LBnakicTs 3miHW ( Hanpuknag, 3MiHa BEHO3HOro npunnuey, %
30
25

20

MantoHok. 3HauyHo 6inblu TpuBanuit ecekt. Tepanis
hatésidé [6ra] BEMER.

0 01 02 03 04 05 06 07 08 09 10 1 12

B 1 TeHepauis (1998) 2. TeHepauis (2007) B 3, T'eHepauis (2010)
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abra :: Adenozin-trifoszfat molekula

- Knio4oBMM MUTAHHAM € EHEPTIS // ADEHO3WH-TPUGOCHAT

HaLu opraHiam B NpoLeci CBOET XXUTTEQIANBHOCTI BUKOPUCTOBYE NEPETBOPEHY
EHEPrito, fka € aAeHO3UH-TPUGOCHOPHOIO KNCToTo. ATO € ronoBHUM LOHOPOM
eHeprii, Lo HanpsiMy BUKOPUCTOBYETLCS i HE € (DOPMOIO 3anacaHHsi eHepril.

JTiogyHa B AeHb Npoaykye Taky Kinbkictb AT®, sika, npubnusHo , Bignosigae Basi
il Tina. CnopTcmeHwn, Hanpuknag, MoXyTb WoaHst cTeoptoBatn 125 kr AT®. L
eHeprig noTpidHa ans

TOro, LWob B opraHi3mi Biabynucs BignoBigHi ximiuHi peakuii. Lli peakuit
JornomaratoTb fI0ACBKOMY OpraHiaMy npawtoBaTi Ha HaneXXHOMy: PiBHi.

Ona Toro, wo6 Bigbysca npouec ytBopeHHs AT® noTpibHo, wob KnitnHa
oTpvMaria JOCTaTHIO KiNbKIiCTb KACHIO. B LIbOMY Npoueci BaxknuBy porb Bigirpae
MiKPOLIMPKYMSLiS.

LLlo BiguyBae ntoguHa nig, vac umx npouecis? AKWwo y Bac BUPOONseTbCs
3aHaATo Marno eHeprii- BU BigyyBaeTe cebe crnabkumm Ta BUcCHaXkeHnmMu, Bawwa
NPOAYKTUBHICTb Npawi 3HUXKYETbCS, IHPEKUiT OyayTb «atakyBaTu» Balu opraHiam.
3 iHWoro BOoKy, SKLLO BUPOONAETLCA 4OCTATHS KiNbKICTb €Heprii- My Big4yBaemMo
cebe cunbHUMU, 300POBUMU, LINIECAPAMOBAHUMMU.

PAD(

Lis monekyna Hece 3 coboto « yHiBepcanbHy 6ionoriyHy eHepritoy, ska
B OpraHi3mi NoanHN NepeTBOPOETLCS Ha BiNlbHY eHeprito. Lis eHeprig
BMKOPWUCTOBYETLCS AN NoganbLUMX XiMIYHUX peakuiin, «gK nansHe Ans
MOTOpay y noganbLlumx BioxiMiYHMX Npouecax.

YT1BOpeHHst AT® B KNITUHHOMY OpraHiaMi BigbyBaeTbCs LUMASXOM Tak 3BaHOro
OKMCHOro gpocchopuntoBaHHs. Ller npouec Bumarae KUCHIO, KM NOCTa4a€eTbCs
B KNiTMHW epuTpoumTamu( YHEpBOHUMMK KPOB ,SAHUMU TiflbLAMM ).

Yomy Tak cknagHo BigbyBaeTbCs Len npouec?

YoMy MU He MOXEeMO BUKOPUCTOBYBATU COHSIYHY €HEPrito- eHeprit0 BCbOro
XunBoro Ha 3emni? ToMy WO Ha ue 3aaTHi Tinbkn pocnuHn. Mun BUKOPUCTOBYEMO
€Heprito, WO MICTUTLCS B NPOAYKTaX XapyyBaHHS, 3a JOMNOMOro
nepeTpaBrieHHs Ki, 32CBOEMO HEOOXiOAHY EeHEPTrito.

Ao kpoBonocTavyaHHs ByaAb-AKOro foACbKOro opraHy HeloCTaTHeE, Toai
KNiTMHM He OyayTb OTpMMyBaTK HEOOXiQHY KiNbKICTb KMCHIO Ta MOXUBHMX
PEYOBUH i SIK HACNIAOK KNITUHW He ByayTb PYHKUIOHYBATU Ha HANEXHOMY PiBHI.

BEMER Tepanis nokpaluye nopyLieHy Mikpouupkynsuito. To6To kniTnHa
OTPUMYE AOCTaTHIO KiNbKiCTb KUCHIO, T NPUPOOHI PErynsaTOpHi MexaHiamu gobpe
PYHKLIOHYIOTb- BCE Lie HeOoOXigHO OIS NiATPUMKN 300pOB’A Ta BiGHOBHUX
npoLecis.

Y KOXHi KNITUHI € NEeBHI CTPYKTYPU, 3HAYEHHA SKMX Haa3BMYanHo Baxnuse. Ll
CTPYKTYPU Ha3MBaTbCSt MITOXOHAPISIMU, 200 «EHEPreTUYHMMM ocepeakaMmm».
B pesynbrati Hag3BMYaMHO CKNagHoOro npolecy TpaHcdopmalii BigdyBaeTbcs
nepeTBOPEHHS eHeprii OpHaHIYHMX CNONyK i yTBopeHHA AT ( ageHo3umH-
Tpudpocdart). Lia eHepris noBUHHA OyTK YXXUTKOBOI, TOOTO Takoto, SKY NIErko
BUKOPUCTOBYBaTW A51s NoTpeb KNiTMHU. B okpeMux KniTMHax pyx MiTOXOHAPIN



0oOMeXeHWI nvLle BU3Ha4YeHM NPOCTOPOM, HanpuKniag y BOIOKHaX
nomnepeyHo- CMyracTnx M’a3iB Mixk miocpibpunamm.

MiToxoHApii HanexaTb 40 eHepronpoAyKLiHOT cucteMu, BOHM BepyTb yYacTb B
eHepreTUYHUX npouecax B KNiTUHi, MiCTATb PepMEHTU, 3B’sA3aHi 3 yTBOPEHHAM
€eHeprii i KNITUHHUM ANXaHHAM. [HWUMK cnoBamMy MiITOXOHAPISt € CBOEPIQHOO
BioximiyHOI MiHIdabpurKoto, sika TpaHCNOPTYE ( NepeTBOPHOE, a He NMPOAYKYE)
Y)KUTKOBY eHeprito, 6ionoridyHo nomiweHy B ATO.

MiToxoHApiT NOCTIMHO pyxatoTbCs, 34iNCHIOYM 0bepTarnbHi pyxu, 3aBAAKW SKUM
BOHM NEPEMILLYIOTLCS, HabNUXa4YnChb A0 CTPYKTYP, KM HeobXiaHo GaraTo
eHeprii. IMig yac xBopobuW IHTEHCUBHICTb LMX obepTanbHUX pyx cnabliae.
3aBasiku curHanam npuctpoto BEMER, iHTeHCUBHICTL 06epTOBOro pyxy 3HOBY
noynHae 36inbyBaTucs. Lle o3Havae, Wo nikyBaHHSA 3a 4ONOMOrow Tepanii
BEMER nokpallye TpaHCNOPTHI npoLecy, Lo BiabyBatTbCs B KIiTUHAX.

Y 340pOoBOT NMOAMHM 3a OfHY cekyHAy BigbyBaeTbcs npmbnusHo 32 obopoTy,
L0 Npn3BOaUTbL A0 YyTBOpeHHs 1 monb AT®. lig yac xBopobu, abo TpaBmu,
LS WBUAKICTb 3HAYHO 3MeHLYETbCS | MeHwe AT® BupobnseTtbca. Bigomo, wwio
dyHKLiOHanbHa 34aTHICTb KNiTUH BUpobnsaTu 32 monb AT®/ cekyHay, To LS
nepeLukona NpuU3BoANTb 40 OOMEXEHHS DYHKLIN NOACHKOT KITITUHN.

MigcymoBytoum BCi Ui bakTopu, MOXHa 3p00MTY riNOTETUYHE NPUNYLUEHHS,

o 3acTtocyBaHHA Tepanii BEMER He Tinbku nokpatlye A0CTaBKYy KUCHIO

Y KNiTMHKM (O € pe3ynbTaToM MOoKpaLleHOol MiKpoLuMpKynsUii), a i npoaykye
YTBOPEHHS BinbLuoT KinbkocTi AT®. TakuM YMHOM KIiTUHM HALLOrO OpraHiamy
OTPUMYIOTb BinbLue eHeprii, WO B CBO Yepry NokpaLlye iX pyHKLIOHYBaHHS Ta
CrnpaLbOBYBaHHS YCiX MEXaHi3MmiB.
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Mpumitka. MoxHa cnoctepirati edekT pisHux MeToais
nikyBaHHs. Verum 2 Ta Verum 3 nokasytoTb LBUAKWIA 3aXMUCT
npoTH iHEeKLil.

. BEMER TA IMYHHA CUCTEMA

BEMER TA IMYHHA CUCTEMA

BEMER peHHa nporpama Ta BEMER nporpama-coH He Tinbku BinnBae Ha
meTabonivHi npouecn B opraHismi, a i 3abesneyye kpaiye yHKUIOHYBaHHS
iMyHHOT cucteMu. Ha noeepgiHky nenkoumnTiB( 6invMx KpoB ,AHUX Tineub)
BMNIMBAE TaK 3BaHUN XEMOKIH. Bifiku HecyTb pisHOMaHITHY iHdopMaLiito, LWwo
MOXe BMnMBaTK Ha NoBeaiHKy nenkouutie. 3aBasku tepanii BEMER Ha 10
% 36inbLuyeTbes obepTanbHUn pyx MiToxoHapin (6inku rpynu ICAM 1). Opyra
rpyna 6inkiB gae Haka3 nenkounTamMm po3noyatu 3axmcT KiiTUH opraHiamy (
Hanpuvknag npu noTpanfeHHi B Hall opraHiam Bipycy rpuny).

MAanioHoK. Brnve PI3HUX METOAIB NIKYBAHHS HA TPAHCMITPALIKO NEVKOLITIB, HA iXHIO MOBEAIHKY ( KINbKICTb
MEPEMILLEHWX BINMX KPOBSHMX TINEL NBC/V) Mif YAC IHOEKLIMHORO 3AXBOPIOBAHHSL. IHTEPBAN NIKYBAHHS
CTAHOBUTL 30 AHIB.
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Hosa BEMER nprorrpama- coH

CyuacHi gocnigpkeHHs npoBeaeHi nig kepisHMUTBOM A-p. P Knonna, nokasanu,
Lo nig yac casm cnokoto( pereHepadii, abo CHy) TakoX MOXXHa BNAMBATK Ha
nepepos3noAin KpoBi B OpraHiami, TOGTO KOMMNEHCYBaT HEOAOCTATHIO aKTUBHICTb.

KomneHcaTtopHi npouecu, o BiabyBatTbCA NiJ Yac CHY, He TifbKM BNANBAKOTb
Ha 0OMiH pe4oBUWH, ane i NiABULLYIOTb iIMYHHWUIA 3axXUCT. Bce Le MoxnuBe 3aBAsKM
BiOMNOBIAHIN LUMpKynsauii. 3aBasky LM 3HaHHAM Byna po3pobreHa yHikanbHa

Ta eguHa y CBITi NporpamMa, SKky MoXHa BUKOPUCTOBYBaTH Nif Yac cHy. BoHa
nigTpPUMye 3aranbHy eeKTUBHICTb MiKyBaHHSA, 3MEHLLYE CNPUAHATIIUBICTb [0
iHCbeKUin, CTUMYMOE pereHepaTMBHI MPOLIECK B OpraHiami, cnpusie po3crabneHin
Ta CMOKINHIN cepueBii oyHKLIT, NoKpaLLye MeTaborniyHi npoLecu.

Y 300p0BOi, CNOPTUBHO-3arapToBaHO! MIOAMHN NPOTATOM JHS BHACNIAO0K
di3nYHOro nepeHaBaHTaxXeHHs, abo cTpecy, MOXe BUHUKHYTU NOPYLLEHHS



po3noainy KpoBi B opraHax ( 0cobnvBe HaBaHTaXXEHHS BigqyBatoTb HUPKU Ta
KULLEYHUK: iIMYHHO- aKTUBHI opraHu). Ane y asi Cnokot y 300pOoBOi NoanHN
XOpoLLa UMpKyNAList 3HOBY BiAHOBIHOETHCS.

Y XPOHIYHO XBOPUX Ta MOAEN, LLO XUBYTb B NOCTIMHOMY CTPECi, NpoLec
BiHOBMNEHHS MiKpoLMpPKynsLii nig Yac cHy cnabwae. B pedynksrarti Yoro

noripwyeTbes disnyHa Ta po3yMoBa npaues3faTHICTb, Npouec pereHepadii u
CMOBINbHIOETHLCS.

S

PETEHEPALIIIHA ®A3A

R

310pOBUMIN COH Ta XOpoLUa MiKpOLMPKYMsLis B HALLKMX OpraHax HeBif €MHO
noB’a3aHi Mixk coboto. TobTo icHye Tak 3BaHa kopensuisi. [Mpu NopyLUeHHi CHY
npoLec BMPiBHIOBaHHS abo koMneHcaw,ii He BUHUKAE.

300pOBUIN COH, KNI NMOBUHEH TPMBATU He MeHLe 7-8 roguH, mae 4-5 ctagin(
LMKNIB), TpMBanicTb aknx npmbnuaHo 1,5 rogmHun. KoxHa ctagia noginserbcs:

COHNMBICTb---ApiMOTa---NOBEPXHEBWII COH---CepeaHbO-TMNBOKUIA COH---TMNBOKMII COH

Y niTHIX Ntogen Ta Nogen cTpaxgatymx XpOHIYHMM CTPECOM, CNOCTEpPIraeTbes
3MEHLUEHHS KiNMbKOCTI LMX LUWKNIB, @ TakoX iX 3MiHa i T.4. | sk Hacnigok-
po3naauv npoueciB pereHepadii HaBiTb B HiYHWI Nepiog.

BepniHcbknit MiKpoUUpPKYNAUINHWUI IHCTUTYT NPUKNAaB BENUYE3Hi 3yCcunns

y LOCTigKeHHI 0cobnmMBOCTEN MIKPOLMPKYNALIT Nig Yac HopMarnbHOro Ta
MOPYLLUEHOTO CHY, a TakoX po3pobue cneuianbHU CTUMYTIOYUIA cUrHan ans
niKyBaHHS BiANOBIAHMX MOPYLUEHb( Lie curHan neBHOT KoHAirypauii 3 HU3bKUM
pPiBHEM iIHTEHCUBHOCTI).

AKTUBHA ®A3A

STIMULACIOS JEL STIMULACIOS JEL
AZ ELALVASI E)SZAKAI NYUGALMI FAZIS AZ EBREDESI

FAZISBAN FAZISBAN

mantoHok 2. BEMER nporpama-CoH, 3 crevjanbHinm
CTUMYTNALAHUM CUTHANOM (HU3bKUiA piBEHb
iHTeHcuBHocTi). Edex Tepanii BEMER (nporpama-co):
NiATPMMKa BIAHOBIOKYNX NPOLIECIB MIOACLKOrO OpraHiamy
nif Yac BiBNOYMHKY B HiYHWI nepiod. CnocTepiraeTbest
NONIMLUEHHS 3aXUCTY Bif IH(EKL|N.

Mporpama-coH Tepaniii BEMER € edbekTuBHUM MeTO40M NiKyBaHHS
NopyLUueHb MiKpOLMPKYNALUiT, WO BUHUKAE B NOEOHAHHI 3 Pi3HUMU
NnopyLeHHAMM CHY. [1pn HasaBHOCTI cepLeBO-CYANHHNX 3aXBOPIOBaHb OKPIiM
nikis, Npu3HayeHnx nikapem, Bu moxerte

BUKOPUCTOBYBATW Tifbkn geHHy nporpamy Tepanii BEMER. B uinomy, cnig,
3a3HAYUTN ,LLLO BUKOPUCTaAHHSA HIYHOT NporpamMm pekoOMeHAYETbCA NoYMHaTH
nocTynoBo.
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-2 BACTOCYBAHHA TEPANI // L|inbOBA JONATKOBA TEPAMIS

Basoea nporpama Tepanii BEMER B 0OCHOBHOMY pekOMeHAYyeTbCA Ans
LLIOA/EHHOIO BUKOPUCTaHHS.

Mo3nTuneHI ebekTn Bif 3acTOCyBaHHSA Liel nporpaMmu NigTPUMYHOTb
(v PEerynaTopHi NPOLECK HALIOro OpraHiamMy, WO € HeobXigHO YMOBO

NiKyBaHHA Ta 30epexXeHHs 300poB’s.

BukopucTtaHHsa 6a3oBoi nporpamu B.BODY 3a3Buyan npoBogMThCcs 2 pasu

Ha AeHb. TakoX MOXIMBE 3aCTOCYBaHHA Nporpam pi3HOi iHTEHCUBHOCTI B

MantoHok 1. B.BODY -npodbeciitHuit noBHMiA MOfyNb ANs AOTNSAY 3a TinoMm 3 I'IOCJJ,HaHHi 3 IHWKUMKN Tepanimvwl (ﬂOﬂBiVIHa Tepaniﬂ).
Halicy4acHuM obnagHaHHaM

Basosa nporpama. Lukn 1. Tl TpuBanicts cTaHOBWTL 6 TVkKHIB (LLOAEHHE
30iNbLIEHHS iIHTEHCMBHOCTI Ha 04WH KpokK). To6TO BpaHLi 3aCTOCOBYEMO
niKyBaHHA 3 1OAATKOBUM 3HAKOM «+», a BBeYepi 6e3 Hboro.

Basosa nporpama. Liukn 2. Tl TpuBanictb cTaHOBWTbL 4 TUXHIB, 3-6 piBEeHb
iHTEHCMBHOCTI, (KOXXHOTO TUXKHS IHTEHCMBHICTb 30iNbLUYyETHCHA HA OAMH KPOK. ).
To6T0 BpaHLi 3aCTOCOBYEMO fiKyBaHHS 3 JOLATKOBMM 3HAKOM «+», a BBEYepi
6e3 Hboro.

MpucTtpin B.BODY npusHaveHun ons o6pobku BCiei nOBEpXHOCTI Tina.

Tepania BEMER, sk gpogatkoBa Tepanisi, MOXe 3acToCOBYyBaTuUCSA Mig

yac 3BMYanHOI MeauKaMeHTO3HOI Tepanii, Ta nig Yac BUKOPUCTaHHA
HaTyponaTuyHMX npenapaTis. HaykoBo foBegeHW NO3UTUBHUIN MEXaHi3M
OVUMEHCINHOro curHany.

MantoHok 2. PekomeHnpaii no
R 1 umkn
BUKOpUCTaHHI0 6a30B0i nporpamu
(npvicTpiit B.BODY) 1 TUXOEHL 2 TWXKAEHb 3 TMXAEHL 4 TWKAEHb 5 TWXAEHb 6 TWXAEHb
BRAHL 1 IHTEHCUBHICTb, | 2 IHTEHCUBHICTb, | 3 IHTEHCUBHICTb, | 4 IHTEHCUBHICTb, | 5 IHTEHCUBHICTB, | 6 IHTEHCUBHICTb,
! 3HaK nnoc 3HaK nnoc 3HaK nnoc 3HaK nnoc 3HaK nnc 3HaK nnc
BBEUEPI | 1 CTyniHb 2 cTyniHb 3 cTyniHb 4 cTyniHb 5 cTyniHb 6 cTyniHb
BHoul - - - - - -
2 umkn
7 TWKAEHB 8 TXAEHBL 9 TUXAEHb 10 TUXAEHL
BradL 3 iHTEHCUBHICTb, | 4 IHTEHCUBHICTb, | 5 IHTEHCUBHICTb, | 6 IHTEHCUBHICTb,
H 3HaK nnoc 3HaK nnoc 3HaK nnoc 3HaK nnoc
BBEYEPI | 3 CTYNiHb 4 cTyniHb 5 cTyniHb 6 CcTyniHb
Bhour Mporpama- coH | Mporpama- coH | Mporpama- coH | Mporpama- coH
1 p. X TXKAEHb | 2 p. X TWXAEHb | 3 p. X TXAEHb | 4 p. X TWXAEHb

Marnto#ok 3. [lyxe npocTe 3acTOCyBaHHs



[opaTtkoBy LinNboOBYy Tepanito AOLINTbHO BUKOPMCTOBYBATW MNiCMsi 3aCTOCYBaHHSA
6asoBoi nporpamu BEMER, 60 BoHa akTuBi3ye Ti OCHOBHI npouecu B
NOACBKOMY OpraHi3Mi, Lo po3noYMHalTbCH Micns 3acTocyBaHHs 6a30Boi
nporpamu.

[ns okpemMux 4acTuH Tina JouiNbHO 3aCTOCOBYBATU iIHTEHCUBHE NiKyBaHHSA,
sKe MOXIKMBE 3a JONOMOrol BUKOpUCTaHHA npuctpois B.SPOT Ta B.PAD.
Ha npotasi gHA MoxnvBe baratopa3oBe BUKOPUCTaHHS LinboBOT Tepanii.
[nsa uboro icHytoTb nporpamu P1-P2-P3. Mo3nTneHi edekTn gocsraoTbes 3a
paxyHOK NOCTYMNOBOro HapoLLyBaHHSA iIHTEHCUBHOCTI cuUrHany.

B.PAD

EdbexkTBHMI NpUCTpIn ANg iIHTEHCMBHOIO MiKyBaHHSA OKPEMUX YacTuH Tina. Ans
iHBanigiB Ta nogen 3 06MexXeHNMN MOXITMBOCTAMU NPUCTPIN 3abe3neyye xopoLue
niKyBaHHS.

B.SPOT

EdekTnBHMIN ManorabapuTHUA NPUCTPIN ANs LinecnpsiMoBaHOro fikyBaHHS!.
HeBenvka Bara 403BOMSE ONTYManbHO BUKOPUCTOBYBATM Lie NPUCTPIN Nig vac
nogopoxi. B.SPOT T1a B.GRIP matoTb yHiBepcanbHWin Tprmay 3a JOMOMOror
SIKOro MPUCTPOT NErko iKCyTbCA Ha Tini.

B.LIGHT

MpunCTpin BUKOPUCTOBYETHCA NPU NiKyBaHHI LLKIPSHUX 3aXBOPIOBaHHb, Y
KOCMETUYHUX LiNsX, @ TakoX Npu NOBifIbHOMY 3aroeHHi paH. MoHOXpomMaTuyHi
CBITOAIOAM BUMPOMIHIOKTbL GionoriYHo- akTMBHI NIpoMeHi. MpucTpin gossonse
CBITMY NPOHWKHYTW B LLUKIPY KIMITUH CMONYYHOI TKAHUHW, LLO CMIPUSIE YTBOPEHHIO
eHepreTu4HMX cnonyk. EdpekTnBHICTb AikyBaHHS 3a JONOMOrOH0 LIbOro NPUCTPOIO
MOXHa NOPIBHATU 3 ePEKTUBHICTIO NiKyBaHHSA 32 JOMNOMOrOK0 Nla3epHoi Tepanii.

Mopapa. NounmHaemo 3 6-ro cTyneHo i KOXXHUNA APYrun AeHb 36inbwyemo
iHTeHCUBHICTb Ha oAuH Kpok. MNig Yac AoBroTpuBanoro nikyBaHHA
noTpiGHO 36epiraTn BUCOKY iHTEHCUBHICTb.

B.BOX Professional

B.PAD

B.LIGHT

B.BODY Professional

B.SPOT

BEMER Pro-Set

MantoHok. B.PAD- rHydkuit npucTpiit Ansi 06poBKinBenkoi noBepxHi Tina.

MantoHok. B.SPOT // B.GRIP- nikyBaHHs HeBEnMKuX AinsiHOK Tina// yTpumysay
ans mogynis ynpaeninHg B.SPOT ta B.LIGHT

abra :: B.LIGHT-// B.GRIP kezel6egység fénykezelésekhez //
tartoegység a B.SPOT és a B.LIGHT kezelémodulokhoz

B.BOX Classic

B.SPOT

BEMER Classic-Set
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.. PEKOMEHLALIT ANst 3ACTOCYBAHHSA// TEPAMIS

Ha noyatkoBomy eTani 3actocyBaHHsA 6a3oBoi nporpamn BEMER, Ha npoTsai
NepLIoro LUKy, nporpamy- COH HEMOXHa 3aCTOCOBYBaTW, TOMY LLO HaLl
OpraHi3am NMOBMHEH 3BMKHYTW [0 3MiH, L0 BifOyBaloTbCS.

Y gpyromy umkni 6a3oBoi nporpamu, nporpamy- COH AOLiNbHO 3aCTOCOBYBaTH
1 pa3 Ha TMXaeHb, WoaHA 36inbLUyYM IHTEHCUBHICTL HA OOWH KPOK. ToO6TO
nicnsa 6 TWXHIB Nporpama- COH MOXe BMKOPUCTOBYBATUCA WOAEHHO. Llinkom
MOXMMBO, L0 JOCTaTHbO BMKOPUCTOBYBATK MPOrpamMy-coH 2-3 pasu Ha
TvxaeHb. Jliogwn, siki Bxe goBrui yac Bukopuctoytote BEMER Tepanito, Tak
camo NOBUHHI JOTPUMYBATUCh LIMX peKoMeHaauin.

kép :: Ajo alvas egészséges és létfontossagu
Byno BctaHoBneHo, wo Tepanis BEMER nocuntoe ehekTuBHICTb KyMapuHiB(
Hanpuknag BignoBigHuXx iHribiTopis- Marcumar a6o Aszpirin 100. Takum
nauieHtam o noyatky Tepanii BEMER, nopsag i3 3Bu4ainHvM npMnomMom
aHTUKOArynsHTiB, HACTINHO PEeKOMEHAYETbCS YBaXHO BiACTEXYBaTW pe3ynsratu
KoarynsauiiHux TecTiB, y 3B’A3KYy 3 MOCUIIEHHAM CXUNBbHOCTI 40 KPOBOTEM.

3 iHWworo 60Ky, Li nauieHTn aBnsTbCS Hy40BMM NPUKNaA0M NO3UTUBHUX
edekTieB BEMER Tepanii ( Ha BigmiHy Big npenaparis i3 cunbHUMY NOGiYHUMN
edektamm).

Mopsia 3 po3noYaTm MikyBaHHAM aHTUKOArynsHTHUMKU npenapartamu (Marcumar
Ta iHwWi), Tepanito BEMER mMoxHa npoBoanTtn 6e3 obMexeHb, 3a yMOBH, LLO
BUKOPUCTAHHSA 11 IPOBOANTLCA PerynsapHo.

5

\CTOCYBAHHS
IR TART ARTA

Kappioctumynatopu Ta aedidbpunartopu.
306paxeHHs. Ha CbOroAHilLHiN AeHb HEBIAOMO HisKMX:

NoGiuHUX edekTiB. Ocobawm, ski MalTb enekTPOoHHI iMnnaHTaHTu, TexHonorito BEMER moxHa
BUKOPUCTOBYBATU TifMbKW Y BUNAAKY, SKLLO BiAOMO, LLIO YacTOTYy BKa3aHy
3aBOAOM- BMPOOHMKOM He Oyae nepeBULLEHO.

Ak npaBuno, B3aemoais abo iHTepdepeHUis enekTPoOHHUX iIMMaHTaHTIB,
Takux §K: KapgioctumynaTopu, aedibpunatopu, KapgioCTUMYNATOPU MO3KY,
iHCYNiHOBI MOMNK i T.4., HE MOXe ByTN BUKIMIOYEHOIO.

JTroasim, BXMBRNEHUM kapgiocTumynatopu i 4edibpunsatopu 3a nikapcbkum
npasunom VDEAR- E-2750-10, MOXXHa HeOOMeXeHO BUKOPUCTOBYBATU
Tepanito BEMER ( guB. gonosiab a-p.Jlamnagiyca).

306paxeHHs. KUTTE3aaTHICTb Y HEMONOAOMY BiLji.



BEMER € BAXMBOK OOOATKOBOI TEPAMIEID, AKA:

A BEMER FONTOS KIEGESZITO KEZELES-OPCIOT JELENT
A KOVETKEZ® ESETEKBEN:

>>nokpallye KpoBoobir B TKaHMHAX Ta opraHax

>>pnonomMarae WBNAKOMY 3arO€HHI0 CMOPTUBHUX TPaBM Ta paH
>>nNigTPUMYE iIMyHHY CUCTEMY

>>3MeHLY€E CNPURHATAMBICTb A0 iHEeKUin

>>3MeHLIYy€e Hacnigku cTpecy

>>nigBuLLye isnyHy Ta po3ymMoBY npalesgaTHICTb
>>306inbLUye MakCcMMarbHe HaBaHTaXEHHS

>>cKopouye hasy pereHepalii nicnsg TpeHyBaHb Yy CrOPTCMEHIB
>>noninwye ePekTUBHICTb TPEHYBaHb

>>3HUXYE PU3UK CMOPTUBHUX TPaBM

BEMER nprautoe

3a cnoBamu goueHTa yHiBepcuteTta, o-p meguumHm PanHepa Knonna, Ha
CbOrogHilHin geHb Tepania BEMER sBnsie coboto HanbinbL epekTusHy,
nobpe onpauboBaHy i3nMyHy Tepanito. BOHa € CyMacHUM iHHOBaLiiHUM
3aXMCTOM HaLlOoro 340poB’s. 3riAHO CydacHUM LOCIILXKEHHAM HEe Ma€ XOOHUX
nobivyHnx edekTiB. BHacnigok 3actocyBaHHs BEMER BigbyBaeTbca nomiTHe
NoKpaLLeHHA MIKpOLMPKYNALii:

>>Ha 27 % 36inbluyeTbCa CKOPOYEHHACYANHENX CTIHOK
>>Ha 29% nokpallyeTbcs KpoBOQBIr B KanifsipHiN mepexi
>>Ha 31 % 36inbLlyeTbCca NPQEMBOEAK BEHOBHOT KPOBI

>>Ha 29 % 36inbllyeTbesa yThisauia KACH

Lli pesynstatn otpumaHi nicnsa 30 gHiB BukopuctaHHsa Tepanii BEMER

xepeno: Uni-fos. O-p men. PariHep Knonn; MikpouMpKynSTOpPHIl iHCTUTYT,
Bepnin, 2010

ABTOPU:
O-p meg. Wolfgang Bohn
O-p meq. Ralph Burger
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BEMER ® - ¢pizuyHa cyanmHHa Tepanis.

Mpouecwu, wo BiabyBalTbCA B OpraHi3mi l0ANHN 3anexartb Big NpoAyKTUBHOCTI KAiTMH. Mikpoyvpkynauis
Mae iCTOTHMIA BMAWB Ha perynioBaHHA NPoLeciB po3noginy Kposi. [Ans Toro, wob ui KNiTuHU gyHKLioOHYBanu
HaneXHUM YMHOM, NOTPiGHO 3abe3nevyBaTH X NOXUBHUMU PEYOBMHAMMU, KUCHEM, @ TAaKOoX NiknyBaTUCH NpPO
BUBEAEHHS NpoayKTiB meTaboniamy (giokeug Byrneuto). besnepepBHi 06MiHHI npouecy, ki BigbyBatoTbcs
MiXX KMiTUHaMK | KpOB’to, JoNoMaraoTb HaMm 3anuliaTtucs 30opoBMMNU. Takum YnHoM bisryHa Tepanis
BEMER uinecnpsiMoBaHO CTUMYNIOE CYyOUHU « Marnoro kaniopy», nigBuLLytouv TMM CaMmum NpURIvB

KPOBIi A0 TKaHWH Ta opraHiB. Pe3ynbatyn HayKkoBuX JOCNXKEHb, SKi 6yan oTpviMaHi, cTanm OCHOBOK ANs
cneuianbHoro, po3wupeHoro curHany BEMER, 10 BUKOPUCTOBYETHCS 19 NOKPALLEHHS MIKpOLMPKYnaL,ii.
disnyHa Tepania BEMER-edekTMBHa LinecnpsaMoBaHa Tepanis, Ky AOUiNbHO BUKOPUCTOBYBaTU NpU
NOPYLUEHIN MiKpOLIMPKYNALIT, | sKa € HaYyKOBMM NPOPMBOM A1 HoBKX TexHonorin BEMER.
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