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A.r.3AEABITA, H.H.JIMATOB, P.M.HEPATHMQB, T.n.KTCJIAEBA, 
A.B.BMMC®, E.H.TUTCB
MocKOECKKä TexHosoranecRafi HECurryr mhchoh a loaoaHofi 
npoMHnueHKOCTH, UocKBa, CCCP

npoBeweao B3y>ieHHe MaapocTpyRiypH TpasmnoHHHX (soarpcun.) h 
ROMdBHHpOBaHHHX Tomu) B6TBHHHHX Z3J9JIHä C noMOHBD CB0TOBO2 
yjntpocKomni, a taase aayaeH MaRpopameiJ bobepxHocTH mhidothhx 
BOJIOROH MHCHOrO CHpBH, HBJUBXHerOCH CTpyKTypofi K dejIROBOä 00- 
BOBO& BBWaHHHX Z3SeJIZÜ.
0öpa3CH npoö KOHrpoBBHoro a onmaoro uaTapaaia paataepou 
IOïl0x5 mm $BKcapoBaHH 20%-hhm pacTBopoM HeärpaiBHoro ^opMasa-
aa; CpesH tojekrho2 mkm nojiyvajm Ha saicpaamamaM MzRpo-
toms h ORpamaBaaa raMBTOKcaiHH-oo oehom a craaHOM E. 4>ororpa$H-i 
poBaHHe npoBosaJia iron yBamraeHaa x90 aa MEK-I5. Jhu  cRanapy»- 
mefl sjieKTpoHHofi MHKpocKonra odpaaim, nosroTOBJieHHHe no odme- 
npHHOTofl Haro RUBS, BamuuDia sojiotom, nooJie aero npocuaTpaBasH 
M ÎOTOrpa$HpOB£ÜIH Ha M0KTPOHHDM MHKpOCKOnö ¿TEO blSM  -OUA 
npa BECTpyMöHTajrLHOM yBaraneHaa (x2500-xI2500).
Ha 4oto I noTOJiomeoaoro opeaa b6tbhhu (rohtposb) bbshh so
di Mumeapm bojioroh pasHoro ceaeHHH (a ) , nopH ( d) , sapoBaa

BOJioKHa Hadyxmae, aapa nasoHKOBiSHHO cjiado roHrypapoBaHinie. 
rpaHmm Masa; bojiorhbmh ooxpaaeHu.ocodeHBO b soho c nposoJii- 
HUMM MHRieaHHMH SOJIORHaMR. UmBETCH pa3pi[BH H TpeCHHH, 3a Iloa-  
HOHEUe dejIROBHM 36PHH0TUM BemeCTBOM. B HOROTOpHX MaCTaX 38 
oaer MaxaHHaeoRoro caaTia npa $opMOBaHaa b odoJioaHy Rycna 
cupBa TaK imotho cdJizseHH, bio hbt CBaaymax npocJioeR Messy 
E no. HadamaeTca BapymeHae capRoaoMMH uamaasax bojioroh,conpo- 
BOssameecH bhxosom dejotosax BemecTB , pacnpaneaeHHux b npo- 
EjRTe.OrMOTeHo Taaxe Haazaze nop paaroro pa3Mepa a iopMH.Kaa- 
Rie h cpesHae nopu aanoJiHOHH orch|2 xbbhm ösakobhm BeneciBOM, 
RpynHHO nopu Hame otrphth. Boapyr nop HaxonaToa RaneuBRa aapa, 
OÖpHBXH MHmeHHHX BOJIOROH.
ÖnH oapacae rnoToaormecKHX cpe30B cysanoH m nos murpookodom 
TxI60 ,x480) bhshh sapoBue rjibtrh hhtohohbho sesroro naera; 
RX9TRH Rpynme, ORpyrjme, pacnososeHH sncRpeTHO. B KJiöTKax Ha 
äOH9 xeuroro naeia othotjihbo 38MBTHH Mantaa opaHSBBo—npacHHe 
orpyRTypH TparjmnepHSOB. B othösbhhx npocTpancTEax Messy mh-  
maaHHMa BOJioRHaMH aapoBHe RJieTRB pacnoJioseHH b bkt,o aenonaK. 
EoJiae HamajiHo zBJieme HapymeHHa oapRonaa3MH MHmeamix eojiokoh, 
conpoBoxnarneeca bhxohom 08Jirobhx BeiaecTB, npooJiasaBaaToa o 
noMotnBB oKaHapynuefl sJieRTpoHHOfi Maxpocaonaa.
Ha cEoto 2 noRa3aH yBaiiH$aHHHa b 12500 paa fiparaeHi Manoaaoro 
BOJioRsa o yäaoTROM HapymesaH capROJioHMH (aja mhozoctbo oanto- 
bhx modya: aaoRpeTHHX (d) a oodpaHHHX b arperarn ibj .

$oto I .  PacTOCTpyRTypa EamaHH (rohtpojib)
Fig. I. Ham hystostructure (control)

a) MumeaHHe bojiorhb; muscle fibres

d) nopa pores

b ) zapOBaa TRaHL adipose tissue
r) npocjioBxa coaaaHaTeji&Hofi trhhz

connective tissue layers

X 90

Hpa npocMOTpe a aayaeHaa raoTOJionnecKax cpeaoB KOMdzHHpoBaB- 
hoS B6THHHH ( ohiit) H0TB0 BHUHa 0BH3ynnaH oydcTaHiaw Mesny 
RycaaMH CHpBH.CsaTOBaa MaapooRonaH aaer bo3mohhootb HadronaTB 
rHOTOJionmecRyB cTpyaTypy ijaKpo-’ roMoraHHoa" oydoTaHma.oo- 
aepsainea coeEHe deaxa a pacnoJiaracrreScH Messy otsohbhhmh Ryc- 
TBUB CHPBH.
Ha Soto 3 racmsoraneoRoro ope3a MaRpo-"roMoreHHor oydciaa- x  
HRS ROMdaHHpOBaHHOfi E6THRHH BHSH8 HHOTHO CROMnOHOBaBHaH 38p- 
HacTO—BOJioRHacTaH Macca ( a) , ohs 3anoJiHHer aMennaeofl npoc7paH- 
OTBa. odBOJiaRHBaer nopu Cd), yaacTRa c MHioeHHHMH bojiorbhmh (b ) 
fina npocMOTpe odpaaHOB nos MHRpooRonoM(xI60,x480) odHapyseHO, 
hto ipaHanH Messy mmtqhhbmh bosorhbmh cojtpaneHH, b 30Hax c 
npososBHHMz MumeaHHMR BosoRHaMa aadJntsaercH cxa?ze bojioroh a 
yaacTRH c HapymeHHHMH capxoseiojH. Messy BOJioKiiaME MHoro naie- 
bhshhx npocTpaBOTB t aaaoJDieHHHx dantoBUM 3epHacTHM BemecTBOM. 
HopH paaaoro paoMepa a $opMH • KpynHue noPH name otrphth.  C 
no mo nan cBeTOBoft MaapocRonaa ooeBHe dejnta asoHTB âuapoBaTB He
Saa®OTO*4 npa yBeanrasHaa b 2500 paa serasBao noRa3aHa aapTHEa 
npOSOJIBHOa nOBepXHOCTR MUmeHHHX BOJIOROH ROMdHHEpOEaHHOfi Ber- 
hhhh, odHapyseHHux b MaRpo-”roMoreHHofl" npocJio&e: pasBe$ oap- 
ROJietwH itoneHHHx bojioroh hoaspoEaTHii (a),  osho aa HZX aMeer 
noBpesseBHyn oapRosemy (d),  nos ROTOpoa BasHa cbtb tohkhx 
deSROBHX BOJIOKOH(e) , Messy HHME XOpOOO 3aM0THH meSeBHSHHe
roooTpaaoTBa (r) .  __ _
IyoTaH O0TB dantOBHX BOJIOROH, HaxosHBRXcH nos_paapyseHHoa cap- 
kojiommoE dojiee HarsHSHO npascTaBJieHa aa $oto 5 npa yBanneHaa 
xI2500 paa: capROJiema (a); daiROBue bosorhb (d).

Goto 2.
Fig. 2.

apyneHae oapaoseMMH MHmevHoro Bosoaaa
Destruction of muscle fiber sarcoleoma
,) -  oTSMBHufl *par«ieHT capxojieiawsarcolemma fragment
i) -  ssoRpeTHHe dejiROBHe rsodysudiscreted rroteii- globules
i) -  arpenpoBaHHHe deaxoBHe rjiodyjm
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3. riCTooTpyitTypa KoudBHBpoEaHHOii Bertram (omrr)

Combined ham liys to structure (test)
a) -  3epHacT0-E0Ji0KHaoTaa uacca cBireyniiea 

cydcraanaa Msauty KycKaisa chpbh
granular-fibrous binding substation between 
raw material pieces

<S) -  nopn
pores

*) - MumeHHue BOJioKHa
muscle fibres

I  90

$oto 5 . Hapyrnesae capKOJiswic; immetaoro BOJioKBa
KOlAÔÏHEpOBaHHOÊ B6TtBHH (OIIHT)

5* destruction of combined bam muscle fiber sarcolemmaCtest) 
a) -  ÇpaiveHTK paapymeHHOü oapKtuieuMH 

fragments of damaged sarcolemma 
d) -  c m . damtoBHx BootoKoa

protein filaments network
X 12500

, — npo^oxiHofi noBepxHOCTH KOMdaHaposaHHoft
BBT’nn m  ( o m n )
“icrorelief of combined ham logitudiral surface(test)

*) -  ho SKpeBaTtrii Man popart 8$ capKorewaH MmnetHoro 
BoroKHa
porous aiororelief of muscle fiber sarcolemma

0) -  noBpeaneHae oapKoreMMU
sarcolemma damage 

®) -  cert SaaKOBnx bohohoh
protein filaments network 

r ) -  maJiaBaipme npocTpaHCTBa n«wy MumetHHMH 
BOJIOHHaMa
slit typs spaces between muscle fibers

X2500
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