TEMA: PICT | PO3BUTOK KIIITUH.
PAKTOPU, AKI HA HUX BIIJIMBAKOTDb
(koHCcynbTauinN)

Mpurapante, 3 AKX nepiofiB CKNagaeTbCsA KAITUHHUW UMKMA. YuMm xapakTepusyrTbCs
MITOTUYHUIM | MEMOTUYHUI NOAINM KNiTMHN? Aka GygoBa Ta dyHKUil cuHanciB? Aki pyHKuiT
cCoMaTun4HOI Ta BereTatmBHOl HepBoBOI cuctemmn? LLlo Take romeocrtas?

Perynsiuis pocTy Ta pO3BUTKY KNIiTUH. YCi nNpouecu PO3MHOXEHHSl, POCTY i PO3BUTKY
PErynioTbCs K 3aBASKM €KCMpecii BiAnOBiOHMX reHiB, Tak i OionoriyHoO akTUBHUMM
pedyoBnHamMmun. KrniTmHa pocTe Ta pPO3BMBAETLCSA Mig 4ac iHTepdasn, Konu noaBOHTHCS
monekynn [OHK Ta iHTEHCMBHO CMHTE3YIOTbCA iHLWI OpraHivyHi cnonyku. CArHysLUIM NEBHUX
po3MipiB, BOHa 4acTo HabyBae 34aTHOCTI 4O HACTynHoro noginy. Amne € KniTWHW, SIKi B
npoueci po3BUTKY BTpayaloTb 34aTHICTb 40 nodiny. Tak, Ha BTpaTy 34aTHOCTI 4O noginy
epuTpoumnTiB Ta TpoMBOoLMTIB BNMBAE HacaMnepes BiACYTHICTb Y HUX sApa. 34aTHICTb 4O
no4iny MOXyTb BTpadatv W iHWI TUNn ANepeHuinoBaHMX KMiTUH NIOOMHW, Hanpuknag
ocTeouunTn.

[o mexaHi3miB perynsuii noginy, pocTy, po3BUTKY Ta AndpepeHuiadii KNiTUH Hanexartb PisHi
BapiaHTX Y3ropkeHoi B3aemogii MixX KniTuHamu 6araTOKMiTUHHMX TBAPWH i JIIOOUHKU. Y LMX
OpraHi3MiB € CKrnagHa CMCTEMa CUTHaNbHUX B3aEMOAiN, KONM KOMMMEKCUM CUrHanNbHMX Binkis
B3AEMOZi0Tb 3 MeEMOpaHaMu KNiTUH-MILLEHEN | NOTPannsaTb YCepeanHy KniTUHWN.

Ha noBepxHi KOXHOI KIITUHN € peuenTopu, 3aBAsSKU AKAM KNiTMHA PO3ni3HaE Pi3Hi 30BHILLHI
BMNMBKU, 30Kpema pi3Hi BionoriyHo akTmBHi pevoBuHW. [ofibHi peuenTopu AakTb 3Mory
posnisHaBatn W iHWy, nogibHy o cebe kniTMHY. PyHKUiIOHYOTL Ui peuenTopu 3rigHO 3
NPaBuUIOM «KIMY — 3aMok» (MpuraganTe: 3a TakMM caMUM MPUHUUMOM B3aEMOAITD i
depMeHTN 3 pevoBMHaMW, SKi BCTyNawTb Y peakuito). Baaemopgia no3akniTMHHOro curHany 3
MeMOpaHHUM peuenTopoM akTMBYE WMOro Ta 3anyckae Kackag npoueciB Yy KMiTWHI, Y
pe3ynbrati Yoro BOHa afeKkBaTHO pearye Ha ey curHarn.

30BHiWHI curHanu MoXxyTb Oyt €K  isnyHumMM  (Temnepatypa, ioHidytode abo
eneKkTpoMarHiTHe OMPOMIHEHHS TOWO), TaK i XiMiYHHUMKM (TOPMOHW, HENPOrOPMOHM,
Heripomeaiatopun, akTopu POCTYy KMiTUH, TOKCMHM). Caratoum KniTMH, Ha SKi BOHW 34aTHI
BNAuBaTU (Taki KMITUHW Ha3MBalTb KNiTMHaAMU-MILLEHAMW), Li CUrHanu BNNVBaKOTb Ha
€KCMNPEeCilo NEBHMX TEHIB, 3MiHIOYM TUM camuM nepebir npouecis metaboniamy. LoHo
NPUNNHAETBLCA Oi9 CUrHasiB Ha KNiTUHY, BOHA Nepectae Ha HUX pearysatwu.

Y nepepadi curHanis Big KMITUHW OO KNITUHW BaXNUBY POISib BiAirparTb MDKKITITUHHI
KOHTaKkTW. BigomMo Tpu BuOM MDKKNITUHHUX KOHTAKTIB: LWiSIbHI, MPUKpPINMoBanbHi Ta
KOMYHiKauinHi. LWinbHi KOHTaKTM MK KNiTMHaMU MU CMOCTepiraemMo Ha npuknagi
enitenianbHOl TKaHWHW (Man. 47.1). BOHW 34iNCHIOIOTLCA MiXK 30BHILLHIMK LIapamMu meMmbpaH
CYCiAHIX KNiTUH 3a [AOMOMOrol NaHUIOXKKIB TpaHcMembpaHHux 6inkiB. Taki 3'egHaHHA
HEMPOHWUKHI 4119 MaKkpoOMOneKyn.



Man. 47.1. byaoBa LWiNbHOro KOHTaKTa: a — 6iNKoBi KOMMMEKCHU, 3a AONOMOIroK AKUX
cnonyyarTbcs MeMbpaHu cycifiHixX KniTuH (6); B — MiXKKNITUHHI npocTopu

MpukpinntoBanbHi KOHTaKTV 3abe3nedyloTb 3B’A3KM He NnLe CyCiaHiX KNiTuH (Man. 47.2), a
nnasMaTtuyHUX membpaH 3 enemMeHTaMm LMTOCKeneTa, 3anobiratoum pPO3TArHEHHIO KMiTUH.
Taki KOHTaKkTK CTabinbHO YTPMMYIOTb KNiTUHU Ha GNn3bkin BiACTaHI ogHa Big ogHoi. Tomy ix
Hacamnepeq crnoctepiraloTb Yy TKaHWHAX, KIITUHW SKUX BigyyBalOTb 3HAYHI MeXaHiYHi
HaBaHTaXXEHHS: enigepmic WKipu, cepueBnin M’sa3 TOLLO.

Man. 47.2. BynoBa npuKpinnoBanbHOro KOHTakTa: a — cinaMmeHTn yuuTockenerta; 6 —
nnasmaTtMyHi MeMbpaHu KNiTUH, AKi KOHTaKTylOTb; B — MOBEpPXHi, A0 SAKUX
NPUKPINMIOIOTLCA €eNeMeHTU LuuTocKeneta; r — Oinku, 3a [AOMNOMOro SIKUX
CMnonyyarTbCsl NOBEPXHi CYCiAHIX KNiTUH

3a J0MoMOro KOMYHIKaLIMHUX KOHTaKTIB CUrHanu nepegarTbCsl Bid OAHIET KNiTUHM OO
iHWoI. MNpuknagamMu Taknx KOHTaKTIB € WinuHHi (Man. 47.3) Ta cuHancu (man. 47.4). LWinuHHi
KOHTakTn 3abesneuyoTb OBMIH MK CYCiAHIMW KMAITMHaAMW XIMIYHHUMU Ta enekTPU4HUMU
curHanamu. 3a OONOMOrOK CMHAnNCiB HEPBOBI KMiTUHWM KOHTaKTYOTb 3 iHWMMW HEPBOBUMMU
KniTMHamu, KnitTmHamu 3ano3 abo M’a3oBuMMM KniTMHamu. Monekynu Hempomegiatopa
(aueTunxoniH, CepoTOHIH, agpeHarniH, HopagpeHaniH TOoLl0) B3aEMOAiTb i3 MembpaHoro
HWOT KNITUHW, Oe po3TalloBaHi peuenTopHi Monekynu. Taka B3aemopfis B noganbLioMmy
reHepye HepBOBUM IMNYMbC Y IHLLIOMY HENPOHI.

Man. 47.3. byaoBa LWiNMHHOrO KOHTaKTa: a — KOMMJIEKCU OiNIKoBMX MOMEKyn, AKi
OTOYYHTb MDKKNITUHHMM KaHaneub; 6 — nnasmaTU4YHi MeMOpaHu CyCiaHiX KNiTUH; B
— Mi)KMeMOpaHHUM NPOCTip; I — WinNnuHa B AiNsAHUI KOHTaKTa MiX KniTUHamMun



Man. 47.4. bynoBa cuHancy: a — CUHaNTU4Hi Mixypui 3 HeMpomeadiaTopom; 6 —
CUHaNTUYHa WinuHa; B — peuentopu B MeMbpaHi Apyroro HeMpoHa

KniTnHa KOHTaKTye He Tinbkn i3 cycigHimm kniTuHamu. BoHa Takox B3aemopie 3
MDKKNITUHHOKO PEYOBUHOK, OTPUMYIOMM 3 Hel MOXWMBHI PEYOBWUHW, CUrHANbHI MOSeKynm
TOLWO. 3a AONOMOroK XiMiYHMX PEYOBUH, LLO OOCTaBSAKTLCA OO BCIX KMiTWUH, TKAHUH Ta
opraHiB, 3abe3nevyeTbCcs rymoparbHa perynsuis XUTTeBMX OYHKLIN.

HepBoBa perynsuis XuTteBux yHKLUiA 30IMCHIOETECA 3@ LOMOMOro HEPBOBMX iMMNYMbCIB,
SIKi [OcAratoTb NEBHUX KMITUH, TKAHWH Ta OpraHiB y COTHi abo Tucaui pasiB wBuawe, Hix
Oyab-aKi XiMiYHi crionyku.

HepBoBun i rymopansHuin cnocobu perynauii yHKUiA KNiTUH, TKAHWUH Ta OpraHiB TiCHO MiX
co60l0 B3aEMOMNOB’A3aHi.

dakTopu poOCTy KNiTUH — Le GionoriyHo akTMBHI noninenTuaun, siki 34atHi CMHTE3yBaTu
KMITUHW Pi3HUX TUNIB TKaHWH. IXHA Aia nogibHa [o Ail ropMoHiB abo HeMporopMoHis. BoHu
MOXYTb CTUMYMOBaT abo NPUrHivyBaTh Pi3Hi NPOLECH XUTTELQIANBHOCTI KNITUHK: IXHIW pICT,
PO3MHOXEHHS!, MeTaboniam, pyxnuBiCTb, AudepeHuiloBaHHA Towo. Ha BigmiHy Big
FOPMOHIB, PaKTOpXU POCTY KIiTUH BUPOOMNAOTL Hecneuiani3oBaHi KNITUHKW, SAKi MOXHa
BUSIBUTM B YCiX TKaHWHaX. 3okpemMa, hakTopu POCTY KNITUH CTUMYIIHOKTb CUHTE3 MOMEKyrn
OHK i miToTM4HMA nogin KNiTMHKW, BNNMBAKOTb Ha AudepeHuiauito  OO0YipHIX KIiTUH,
CTUMYIIOIOTb EKCMPECItO FEHIB, SKi 4O TOro 6ynv HeakKTUBHUMMU.

Ha piBeHb cuHTe3y (hakTopiB POCTY KNITUH BNAWBAKTb FOPMOH POCTY (COMAaTOTPOMiH),
IHCYNiH, cTaTeBi rOpMOHM TOWO. 30Kpema, iHCyniH i cTaTeBi rOPMOHU NIABULLYIOTH PiBEHb
BMPOONEHHs (hakTopiB POCTY KIiTMHAMW MEYiHKW, @ FTOPMOHW KOPWU HagHWPKOBUX 3aro3s
(rMOKOKOPTUMKOIAN), HAaBNAKN, NOTO 3HWXKYIOTb.

Perynsiuiss KniTUHHOro uukKny. YCi etanu KNiTUHHOIO LUUKITY PerynioTbCs BHYTPILWHIMKU Ta
30BHIiWHIMX curHanamu. [o 30BHIWHIX MexXaHi3MiB MOXHa BiOQHECTW BMNIMB Ha KIiTUHY
LWTOKIHIB, daKTOpiB POCTY, TOPMOHIB i HEMPOrOPMOHIB.

LuToKiHM — HeBenuki Monekynu nentuAiB, siKi perynioroTb MiXKKMITUHHI B3aemogai,
BMJMBaKOTb Ha 3[aTHICTb KMNiTUH BUXMBaTU, CTUMYNAUilO abo NPUrHiYeHHA pPoOCTY,
AvdbepeHuiadito, (yHKUiOHaNbHY aKTUBHICTb KMITUH TOWO. LIMTOKIHM BUAINSTLCA
OOHUMM  KMiITUHaMW  (KNiITUHaAMW  IMYHHOI cucTemMu, 34e6inbworo  pisHMMKU  rpynamu
NenKoumnTiB, KNiTUHAMK CcernesiHkW, TuMyca (BUIIOYKOBOI 3anosu), eHgoTenianbHUMM
KNiTMHamu (BUCTUNAKTb NOPOXHMHM KPOBOHOCHMX i NiMpaTUYHUX CyauH, cepusi) Towo) i
B3aEMOAII0Tb 3 MEMOPaHHMMK peLenTopamMm iHLWNX KITiITUH.

Y perynauii KNiTMHHOrO UMKy 6epyTb yyacTb i Binku-akTuBaTtopy — UMKNiHW. 3oKpema,
NeBHi TMNY UMX BinKiB peryntoTb akTUBHICTb dhepMeHTIB (iX Ha3nBaloTb LMKITIH3aNEXHUMN
KiHa3amMu; He AN 3anam’aATOBYBaHHS), SKi aKTUBYKOTb npouec pennikauil monekyn AHK B
S-nepioai iHTepdasn Ta GepyTb yyacTb y perynauii iHWKMX MNpoueciB KNITUHHOMO LMKITY
eyKapioTiB.



Hanbinbw BignosiganbHMMK nepiogamu KNITMHHOMO UUKNY € pennikadia monekyn OHK vy
S-nepioai iHTepasn Ta MiTO3, KM 3aBEPLUYETLCA YTBOPEHHAM ABOX OOYipHIX KMiTWUH. Ll
npouecy nepebyBatloTb Mg KOHTPONEM OCOBNUBUX CUCTEM i MOB’SA3aHi 3 NEBHUMU eTanamu
KNITUHHOrO umkny (man. 47.5).

TK
b 8
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Man. 47.5. KoHtponb 3a nepebirom knituHHoro uukny: G, S, G,— nepiogu
iHTepdasn; M — mito3; TK — TOUYKM 34iNCHEHHA KOHTPOIIO

KoHTponbHUIA NyHKT HanpukiHui G,-nepiogy iHTepdasyn BCTaHOBMIOE CTYMiHb FOTOBHOCTI
KNITUHW 0O NPOAOBXEHHA KITITUHHOIO UMKIy. Y pasi yCnilHOro NPOXOL4XEHHS LbOoro etany
KNiITMHa CUHTE3ye oOpraHivyHi peyvyoBUHU Ta pocTe. [lepeBipKy HanexHOro 3aBepLUeHHS
iHTepda3sn, 3okpema npaBusibHICTb NoABOEHHSA Monekyn AHK, 30inCHI0E KOHTPOMNBbHUIA MYHKT
HanpukiHui G,-nepiogy. YvHHUKM, aki pynHyoTb Monekynn OHK abo 3atpumyioTb ixXHE
NOABOEHHA, MOXYTb 3YNMUHUTU KNITUHHUM UWK Ha UbOMYy eTani. KOHTPONMbHUM MNYHKT Y
3aBepLUanbHin YacTuHI MeTadasun Bignosigae 3a NpaBuibHICTbL 3bUpaHHA BepeTeHa noainy,
PO3MILLEHHS XPOMOCOM Y LEHTpasibHiiA YaCTUHI KNITUHM Ta IXHbOro NMpUEQHaHHA A0 HUTOK
BepeTeHa nofdiny. AKWO BHYTPIWHA CUCTEMA KOHTPOMIO KITITMHHOIO LMKNY MOPYLUYETLCS,
KNiTUHa 3yMNMHAETLCA Ha NeBHOMY 3 Moro eTtaniB abo B3arani ruHe. 36iNbLUEHHA BMICTY
NeBHUX LUUTOKIHIB € CBOEPIOHMM CWUrHaNoM, WO 3YMOBMIOE MNPOXOLXKEHHS KITITUHO
4YeproBoro etany KiTUHHOIO UWKMYy: Hanpuknag, nogsBoeHHs monekyn OHK, ueHTpionen,
pyMHyBaHHA Sa4epHOi 060noHKKN, hopMyBaHHSA BepeTeHa noginy ToLLo.

LInTokiHn BXe Kinbka [eCATUNITb BWKOPWUCTOBYHOTb Yy TakK 3BaHi LMTOKIHOTepanii —
NiKyBaHHI OHKOJTONYHUX 3aXBOPHOBaHb, HaBITb Y TSXKKIM popMi. BoHa rpyHTYETBCA Ha TOMYy,
LLIO LIMTOKIHW 3aaTHi 3HULLYBATU KITITUHW 3NOSKICHOT NYXMAWHW | HE 3adinaT 340PO0Bi.

Kno4yoBi TepMiHM Ta NOHATTA

KIMITUHU-MiLLEHI, pakTopu POCTY KIMiTUH, LINTOKIHW.

MepeBipTe 3400yTi 3HaHHA

1. Aki mexaHiamu perynauii noginy, pocTty, po3BUTKY Ta AudepeHuiaudii KNitMH? 2. Ynm
BM3HAYaETbCA MOXIUBICTb YN HEMOXIMBICTb BMIIMBY TUX YK iHLWINX paKTOPIB POCTY KMiTUH
Ha NeBHUW TUN KNITUH? 3. Aka ponb MKKNITUHHUX KOHTaKTIB y npouecax perynsauii noginy,
pOCTY, pO3BUTKY Ta AudpepeHuiauil KNiTuH? 4. Aki TUNY MDKKMITUHHUMX KOHTAKTIB BaM BigoMi?
5. Wo cobot cTaHoBnATL akTopu pocTy KMiTMH? 6. Ak BigbyBaeTbcs perynsuis
KNITUHHOTO LMKNy?

Momipkynte

Lo cninbHOro Ta BiaAMiHHOrO B OyAoBi Ta (OYHKUIOHYBAHHI PI3HUX TUMIB MDKKNITUHHUX
KOHTaKTiB?






