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— BOAOKH(Q CKeAeMHUX M 'A3IB,

b — BOAOKHG CepueBoro M'asaq;
B — raageHbKi M'A30B1 BOAOKHQ,

1 — agpa;
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(CKeaeTHI)

nonepevHa cMyracmicms.

- TAAAEHBbKI1




a muscle
(whole organ)

CTpYKTYpPHa
OAUHUILIA -

M '130B€ BOAOKHO
(MiommT)

MIiCTUTE OaraTto
aAep, 110
PO3TAIllOBAHI I10
Kpadax 10 BClU
AOBJKHHI



Musscle

Ton<don




Mm'a3a o

Tring of the
rebLcuium

~Transyverse tubule
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- MSoChonanon
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| ot Transyverss Iubhuio

-
Termenal
cisiermmae

Sarcotiubuies



XimiyHuM cknan
nonepevyHOCMYyracTux m'asis

Peuornna Baict (% Ha cupy Macy)
Boza 73-78
CyxHH 3aTHIIOK 22-27
Y ToMy umncai:
Brixu 17-21
[miKoreH 0.5-3.0
docdommin 0,02-1,0
XonecTepHy 0,02-0,23
Kpeatmmin 0,003-0.005
ATD 0.25-0,40
Kpearmm+kpearuadocdar 0.2-0,55
KapHo3us 0.2-0.3
MozouHa KuCI0Ta 0.01-0,02
Heoprasiusi peyoBHHH 1,0-1,5




bIAKH1 M'9131B

3 BUAN:

*OIAKU
CapKOIIAA3MH,
*OIAKU
M10(p1OPHA,
*OIAKU
CTPOMH.




biAKH capKonAa3MHu

MiorenHa ppakiig
1 1H.)

* AALOYMIHM

| AOOYAIHH

Miorhno0O1H

...........................................................................

KOAI1D)



birKH cTpOMMU

*‘KOAAI'CH
*‘KEDATHUH
‘CAACTHNH

BXOAATE AO CKAQAY
CIOAVUYHOTKAHUHHIX
eAeMeHTIB CTIHOK CYAHH,

HepPB1B Ta CapKOAeMU N




birku MiodioOpuna

MiosuH (560-060 %)
AKTHH (20-25 %)
TporomiosuH (10-15 %)
TporoHIHOBUU KOMIIANEKC (4-0 %).
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BbYAOBA ®IAAMEHTIB I MIO®IBPUA

Muscle

CapKoraasma
[IOIIe PeYHOCMYTAC -
THX M 930BUX
BOAOKOH MICTUTH
IIO3AOBJKHEO
OPIEHTOBAHI

MiogioOpuAH,
IMOoOyAOBaHI 3
OIAKOBUX
diraMeHTIB

2-X TUINB —
TOBCTHUX 1 TOHKUX.




. sarcomere -

thick filament thin filament
(myosin filament) (actin filament)

Z disc Z disc

RELAXATION l l CONTRACTION

*CKOpOYEeHHs M 531B 3AIMCHIOETHCS 3a PaxXyHOK KOB-
3aHHS TOBCTHX i TOHKHX HUTOK Ha3yCTPid OAHI OAHUM
«XiMiuyHa eHeprisd - riapoaiz ATO

*CKOpPOYEHHST PEryAIOThLCS KOHIIeHTpalliew ionis Ca?’
Y CapKOIIAa3Ml



BbYAOBA TOBCTOI'O ®IANAMEHTA

ToBcTi irnaMeHTH CKAAAAIOTHBCS 3 MOAEKYA MIiO3HUHY

*MoAeKkyaa Mio3UHY modOyaoBaHa 3 2-x Baxkux (200 000
Da) i 4-x aerkux (16000-25000 Da) raHITIOTIB

*Ba’kKl AaHITIOTU 3aKpPy4eHl OAMH HaBKOAO OAHOTO,
YTBOPIOIOYH "XBiCT' MOAEKYAU

*2 AerKl AQHIJIOTU YTBOPIKOIOTE TAOOYASIDHY TOAIBKY

MOAEKYAHU
*['OAIBKa Ma€ BAACTUBICThL AT®azn
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[IpuoAn3HO 400 MOAeKYA MiO3HHY
00 '€AHYVIOTBECSI B TOBCTUHU (PIAAMEHT

3 molecule

Myosin tails are arranged to point toward
he center of the sarcomere, and the heads
point to the sides of the myofilament band.

€ BENIMRUCUMMINGS

/
Myosin head ———

(b) Portion of a thick filament



IloroBHHaA MOAEKYA 3BepPHEeHa IroAlBKaMII
AO OAHOTO KIHOA (piraMeHTa, a Apyra
IIOAOBIIHA — A0 IHIIOrO

myosin ads
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bYAOBA TOHKOI'O ®IANAMEHTA

AO CKAaAy TOHKUX (hlaaMeHTIB BXOAATh OIAKU aKTUH, TPOIIOMIO3UH 1
TPOIIOHIH

ABl1 (popMu akTHHY: rroOyAsspHHN G-aKTHH 1 (iOpUASpHUI

F-akTuH.

MoAekyAu TAOOYASIPHOTO aKTUHY HEKOBaAeHTHO 3 EAHYVIOTHCH,
yTBOprorouHn F-akTuH.

ABa raHItoru F-akTHUHY 3aKpydeHl B CIlpaAb.

Y >KOAODOKY cripanl F-akTuHY po3MillleHa TPONOMiO3HHY.

3 OAHI€I0 MOAEKYAOI0 TPOMOMiO3MHY KOHTAKTYIOTEH 7 Nap aKTUHY.
Ha 1 moaekyAy TpomnoMio3uHy IIpUIIapa€ 1| MoOAeKyAa TAOOYASIPHOTO
OlAKa TPOMOHIHY.

Tropomyosin Troponin complox

Gi-Aactin



*ABi1 hopMH aKTHHY: TA0OyAsipHHM G-aKTHH 1
diopursspHun F-aKTuH.

*MoAeKyAu TAOOYASIPHOro akKTHHY HEKOBAA€HTHO
3'€AHYIOThCSI, YTBOPIOIOYH FF-aKTHH.

*ABa AaHIIOrd F-aKTHHY 3aKpy4yeHl B CIIipaAb.
*'pomoHiH CKAapa€eThCA 13 3-x cyooaunuus (C, I, T).

Actin

Single actin subunit

Actin filament consisting
of multiple subunits




MiohiOpUAU MICTATE ITPUOAUZHO 2500
driraMeHTIB.

Ha 1 ToBCTY MIO3MHOBY HUTKY IDUIIAAAQE O
TOHKHX

thin filamert thick filament




*CTPYKTYPHA OAMHHUIA MIO(DIOPUAU — capKoMep
*OOMABA KiHIIl TOBCTUX MIO3HMHOBUX HUTOK BIABHI
*TOHKI HUTKHU OAHHUM KiHIIeM MMPUKPIIAEeHL AO /.-
IINACTHHOK

!

- sarcomere

thick filament thin filament
{myosin filament) {actin filament)

Z disc Z disc

RELAXATION l l CONTRACTION




BIOMEXAHI3M M'A130BOI O
CKOPOYEHHA

‘IToreHiiaa Ail TOIIUPIOETHCS (@) Myolibed Plasma

B3AOBJK M'SI30BOTO BOAOKHA. SRS

CurHan nmepepa€ThbCs Ha

IIUCTEPHU CapKoIlAa3MaTHUYIHOI

CiTKH |

*3MIHIOETHCS IPOHUKHICTH

MeMOpaH AAS 10HIB Ca?’ i

BOHU BUXOAMATH Y )

capKoIlAa3My. band <

*Y CIOKOl1 KOHITeHTpallis ——

Ca?* y capKomAaasMi MeHIIe | = Soopisinic
/ reticulum

K 107 MOAB/A. |

I[Ticag Buxopy Ca?™ i3

IIUCTePH KOHIIeHTpaIlis

pocsitra€ 10° MOAB/A.

Transverse
tubule

Terminal
cisterna of
sarcoplasmic
reticulum




‘Jloru CaZ* mpUEAHVIOTHCS AO KaABIiH3B' I3yBaAbHOL
cyOOAMHUIII TPOMNOHIHY TOHKHX (DiAaMeHTIB
* 3MIHIOETHCSA KOH(popMaIlliss OiAKa.

*MoaAeKkyaa

TPOIIOMIO3UHY Tropomyosin  Ca?* binding site
HepeMimyeTbC 9 110 Troponin complex TnC, Tnl, TnT
>KOAOOKY TOHKOTO
diraMeHTa

* B pe3yabTaTi Ha
MOAEKYAaxX
rAOOYASIPHOTO

aKTHUHY @
BIAKPHUBAIOTHCH Myosin

; binding site
HEHTPH Ca? @
v Sl S
3B I3YBaHHY 3
roAiBKaMu MiO3UHY

(a) Myosin binding sites blocked; muscle cannot contract

(b) Myosin binding sites exposed; muscle can contract



*Mio3HHOBI roAIBKH i3 3B'siI3aHHMH
MoAeKyAaMH AT® npHEAHYIOTBCS A0

Hal OAM>KYHX MOAEKYA G-aKTHHY
*AT®a3Hui HEeHTP aKTHBYETHCH,
rippoaidyerbcsa ATO

*J'onriBKa 3ruHAETHhCH

*ToHkui1 pirnaMeHT NPOTATYETHCS B3A0OBXK
MiO3HHOBOIO

*Hosa monrekyra AT® 3B'SI3Y€ThCH 3 TOAIBKOIO
MiO3HHY

*MIiCTOK po3pHBacThC

*IIpu HasBHOCTI Ca roAiBKa 3B'SI3y€ETHCH 3
HACTYIIHOI MOAEKYAOI aKTHHY
*YacTtoTta 90 pa3siB/c

*J'oAIBKM NIpanoOTh HE CHHXPOHHO

*IMIIyABCH IEpeCcTarTh HAAXOAHTH
*AT®a3a (KaabIieBa nmoMmia) MepeHOCHTH
*Ca’* i3 capKomnaasMH y IHCTEPHH
*Kommnaekc Ca2*-TponoHiH AHcCOLifOE
*TponoMio3HMH 3CYBA€EThCH

*BAOKYIOTBCS MOAEKYAH aKTHHY

*MicTKH po3pHBamOThCHa

*BOAOKHO pOo3CAaOAIOETHCS.




*AT® HeOOXIAHUM I AAY
CKOpPOYEeHHS M'43iB, i AAd
IX po3CAQOAEHHS].

[Ipu Hepoctaui ATO
MICTKU MK aKTUHOM 1
MIO3WHOM He
PO3PUBAIOTHCH
*DirnaMeHTU (PIKCYIOTHCS
B 3_UAHAHOMY IIOAO’KEHHI
- KOHTpaKTypa M si3a
(TpymmHe OKO4YeHIHHS
ITICASI CMEePTi).
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AJKEPEAA EHEPITI M'130BOI POBOTH

‘ATD (5 MKMOAB Ha 1 T NH
TKAHIHI) — BICTA4Yae€ 1l

Ha 2-3 c C NH~PO3H,

KpeaTua@ocgar — A0 N CH1
10 c

‘T'rikonis ?HZ
*OKIICHEe COOH
(hbocopurOBaHHA T —.



HEPBOHI TA bIAI M'A3U

JepBOHI BOAOKHA

*‘0araTo MiOrAOOIHY, MITOXOHAPIN
*XapaKTepHe OKUCHe (poCc(PppUNIOBaHHSI
*CKOPOUYYIOTHCH IIOBIABHO, AOBIO 1 0€3 03HaK
BTOMI

binl BOAOKHa

*Mano0 MIOTAOOIHY, MITOXOHAPIN

*OinBlIEe TAIKOTreHYy 1 TAIKOAITHYHIX (pepMeHTI1B
*XapaKTepHHI I'NiKOA13

*CKOPOYYIOTHCS IIBUAKO, HIBUAKO BTOMAIOIOTHCS



substance

Fitron ast
) / Collagen ﬁbe/




€ y BCixX opraHax
(50 % Bin macu
Tina).

D

»‘%\\\

=sllikipa
=TTigwkipHa xupoea

TKGHUHA
° /
sKicTKu 74
=3y6 7Z
“ GZ
Pacuii « ,
'CTPOMO byAoBa CIIOAYYHOI TKAaHUHM:

° | — onacucma KAIMUHQ,; 2 — peMmuKyAIHOBI BOAOKHQ,
napeHx |MOT03HMX 3 — eAQCmuyHe BOAOKHO;, 4 — KOAQreHOBI BOAOKHAQ,
opraHi B 5 — @idbpobaacm; 6 — nApeHXIMAMO3HI KAIMUHU,

o . 7 — CNOAYYHQ MKQHUHQ, 8 — KaNIAAp 3 KAIMUHaMU
=Heupornis KpoBi

*CTiHKU CyauH TOWO



KNiTUHU
BonokHa

sOCHOBHa
MIXKI -
TUHHA
pevyosUHa




KnituHu
=XoHapobnacTu
=3ibpobnacTtu

BonoxkHa
sKonareH
EnactuH

OcHoBHA MIXKNITUHHA
pevyoBUHa:
ByrnesoaHo-6inkosi komn-
NeKcUu - NpoTeornikaHu.
ByrnesoaHi komnoHeHTU
NPOTEeOornikaHis -
reTepononicaxapuam
rNiKO3aMIHOr NiKaHW
(myxononicaxapuau)




BINIKU CTTONYYHOI TKAHUHW
KonareH

*HaunowwupeHiwum
6inok B opraHismi
=25-33 % 8ia ycboro
6inka (6 % Bia macu
Tina)

JosxuHa - 300 Hm
sToBWUHA 1.5 HMm

=MonekynapHa maca -
300000




«TTobyaosaHuis 3 3  Collagen
noninenTuaHUX
naHyrorie, Wo
MaloTb (POpMYy
nisosakpy4eHoi
cnipani

=Tpu nisocnipanbHUX
naHuroru pasom
3aKpyJyrOTbCA Y
npasy cnipanb




=1 naHuyror - 6insa
1000 AK 3anuwkis

=33 % rniuuH HoN—CHy~CH~CH,~CHy—CH—COOH
=21 7% nponiH i OH NH,
OKCUNpOniH

11 % anaHiH

o .« o . 5-oKcuAi3uH
=35 % yci iHWi AK
=*OKCUNPOniH i HO —HC— CH,
OKCUNI3UH |
XAapaKTepHi TiSflbKu HoC CH=COOH

H
4-OKCUNPOAIH

ANa CNONy4YHOI
TKAGHUHU



Polypeptide
chain

=KonareH - cknagHum
6inok (rnikonporeiH)

[0 3anuuKis
OKCUNI3UHY
FNIKO3UAHUM 3B A3KOM
NPUEAHYHOTHCS
BYrniesoau -
moHocaxapupa,
ranaktosa abo
aucaxapua
ranakTo3sunrnroKosa




=JlaHUrOrU cTabini3yroTbcs BOAHEBUMU 3B'A3KAMU
Mmix CO- i NH- rpynamu nentuaHux 3ss'askis,
OH rpynamu okcunponiHy

=Mornekynu KonareHy po3TalOBYHOTLCS
perynapHUM YMHOM i YTBOPHOHOTb (pibpunu, 3
AKUX (POPMYHOTBCA MYUKU PibpUN, BOMOKHA i
NMYyYKU BOSOKOH

Microfibril
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€ 12 TUnis konareHis (BiApi3HArOTbCS
NepBUHHOIO CTPYKTYpOrO, Habopom
NAHUOriB, BMICTOM BYrneBOAiB, OpraHHOO
Ta TKAGHUHHOKO NOKanisauiero)

Tm Toxanisan Hatp momime iR TaHIOr B
[ | Ulkupa, KicTH, CYSOKILTA, POrIBKA KA, CKIEPa (D 0
[ | Xpam, cxromoziOHe 1110 0y(ID);
[[[k1pa 1107, CTIHKS BETHKILX KDOBOHOCHIX w
I 0]

CYIHH, [KIYATODE BOTOKKA

[V | basaea Mevopasa 04(IV)]




TTonepeuHi KoBaneHTHi 3WKUBKU B
MOneKyni KonareHy

| |
C=0

C=0 H
HCI—(CH)—CH-CH —er:l_l + C—(CH,)r~CH
| 2h~% 27N, < (CHy)3 | —\T’
HN OH L] NH
| | H,0
OKCUAI3UH AAAI3UH
I |
C=O C|2=O
— HC (CHa)y~CH=CH;=N=CH—(CH,)3~CH
HN OH NH

AerigpooKCUAI3UHOROPACUUUH



Peakuia anbaonbHO

KOHAaeHcauil
I 0
2 @H BHals
CH, CH,
| 7.
Collagen
G2 i)
| €H CH |
—  HC ’ \ CH
_CHOH _CHOH
CH CH
I 2 2
Collagen
o / VASD
| _CH, Cﬂzll
CH CH



Enactun

*OCHOBHUU CKNAAHUK
enNacTUMHUX BOJSIOKOH Y
38'93KaxX, CTiHKAX
BeSIUKUX apTepiu,
nereHax

=Monekyna mictutb 6ina
800 AK 3anuwkis

*Mae rnobynapHy popmy

*O6'epHyeTbCa Y
BOJIOKHUCTI TaXI




H
—EN=CFCO~

=Mictutb 6arato rniuuvHy, (i
1 0 0% ™H
ana!-"Hy' npon"-'y' —NH 3QAUWOK E-AI3UAQALGETIGY /NH—
Baany >CH—(CH2)2—(I:H2 " (|3H2—(CH2)2'CH\
—CO H’C‘\O O/’C‘H CO—
- OK CM n iBM H i uM CT eTH 3QAULWOK E-A13UAQALGETIgY ( E: 2)3a.1uwox E-AI3UAQABGETIY
° ° i 2/4
BIACYTHI L
—NH CO—
Aizua
=3aNUKU NI3UHY J
YTBOPIOIOTb rnonepeyHi !
KOBAJIEHTHi 3B'3KU —HN-C-co—
—NH (CHa)3 NH—
. LHT(CH2l A (CHz)z‘CF{
"YTBOpPLOETLCA CITKOBA ~c0 B co—
CTPYKTYpa, 3AQTHAG (EH )
3B0pOTHbO PO3TAryBATUCH L

Yy KinbKka pasis —NH” “co—

AecMo3uH



TTIPOTEOIMIKAHW

TTpoTeornikaHu - OCHOBHA MiIXKNITUHHG pevYoBUHA
CNONYYHOI TKAHUHU

*binkosa YacTuHa + nonicaxapuaHi NaHUOrU
=MornekynapHa maca - AeCATKU MiSIbUOHIB

=TTonicaxapuau - rnikosamiHornikaHu (kucni
Mykononicaxapuau) - NnobyaosBaHi 3 BeNUKOI
KINIbKOCTI AucaxapuaHux oavHULb

=[ucaxapua - amiHouykop N-aueTunrnrokosamiH
uu N-aueTUnranakrosamiH + ypoHOBA KUCNOTa
(rnroxypoHoea 4u inypoHoea) + cynbgat (iHoAi)



lianypoHoBa kucnora

CH,OH COOH CH,OH
@) &,
H H 0
H H \
H I}IH H r?lH
O=C—CHj, O=C-CHj
B(1—3) B(1—4) B(1—3)
| | | I | | |
1 2 1 2

AuncaxapujpHi oAHHII B MOAEKVAl rifaAypoHOBOI KHCAOTH:

1 — 3aAUWOK D-rAIOKYPOHOBOI KucAomu, 2 — 3aAUWoK N-aUuemuArArKO3aMIHY.
=MicTUTbCa B CUHOBIANbHIWU piavHI (3ma3ka B
cyrnobax), B CKNOBUAHOMY TifNli OKa
*TTpu pesmatusmi i aptputi I'K
AenoNiMepusyeTbCa i B'A3KiCTb CUHOBIANbHOT
PIAVHU 3HUXYETbCA
*YTBOPLOE B'A3Ki PO34UUHU
YTpUMye BOAY



"enapuH

OH NH 0SO; NH
I
SO, C=0
CH;

*"CUHTE3YETbCA TKAHUHHUMU 6a3oPinamm
=TTig yac perpaHynaUil BUKUAGETLCA Y
MiIXKNITUHHUU NPOCTip

=bepe yuyacTb y peryntoBaHHi koarynsauii
KpOBi

=TTiasulLye 3BiNIbHEHHA B NNAsMmy
npoTeiHninasu

COO CH,0S05" CHI080: "

O O O O
COO
N OH OH OH 0505
O O 0 O

N A

!

n



