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A H H O T A U M f l
IteyqajiH H3iieHeHMfl cTpyKTypu KOjmareHa kocth (occeHHa) b 

npoaecce mejioqHoft oöpaÖOTKH b pacTBopax W aOH c h Ca(OH)2»
npH 3JieKTp0HH0ä MHKpOCKOHHH HeOÖpaÖOTaHHOrO OCCeHHa ÓHHH 

oÓHapyzeHU HHTeoöpasHne CTpyicTypHHa shömöhtu h xapamepHas äjih 
KOJiJiareaa nonepeqHaa HcqepqeHHOcTB c qacTOTOÄ okozo 650 I .  C yBe- 
jinqeHHeii npoÄOJixHTejiBHOCTH meaoqHO-cojieBoit oöpaÖOTKH äo 24 qac. 
HaÖJDöÄâ H nocTeneHHoe Hcqe3H0B6HH6 nonepeqHOä HcqepqeHHOCTH $h<5- 
Phjui occeHHa h pa3fleieHie hx Ha dojiee MemcHe cTpyKTypHue ajieiieH- 
TH#

Boxee ÄBHTejiBHaH meaoqHO-cojieBaH oÖpaÖOTKa, a Tanze 30-cy-  
TOqHOe H3BeCTK0B0e 30Z6HH6 OCCOHHa BH3HB3JIH HÄ6HTHqHiie HapymeHHH 
$HÖpmuiHpHOÄ cTpyKTypu ÖejiKa.

a
f
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S U U U A R Y

Changes In the structure of bone collagen (ossein) during 
alkali treatment in NaOK solations with NagSO^ and CaCOH^ were 
studied.

Electron microscopy of untreated ossein showed filamentous 
structural elements and oross-strlatlon, characteristic of ool- 
lagen, with the fvequenoy of about 690 Î. Prolongation of alka
li-salt treatment up to 24- hrs resulted in gradual disappearan
ce of the cross-striation of ossein fibrils and in their sepa
ration into smaller structural elements.

Still longer alkali-salt treatment and 30-day liming of os
sein caused similar ohanges in the fibrillar struoture of this 
protein.
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Z U S A M M E N F A S S U N G

Es wurden die Strukturveränderungen von Knochenkollagen 
(Ossein) bei dessen Behandlung in AlkalllSsungen NaOH mit Na2S04 
und Ca(OH)2 untersucht.

Bei der ElektrAnenmikr«skopie des unbehandelten Os 5ein wur
den fadenartige strukturelle Elemente und die für das Koliagen 
charakteristische Querstreifung mit der Frequenz von etwa 650 Ä 
festgestellt. Bel der Verlängerung von Alkali-Salz-Behandlung 
bis 24 Stunden wurden das stufenartige Verschwinden der Querstrei
fung von Osseinfibrillen und deren Aufteilung in kleinere Struktur- 
elem ente beobachtet.

Eine längere Alkali-Salz-Behandlung sowie eine 30-taglge 
Kalkäscherung von Ossein haben identische Verletzungen der fibril
lären EiweiBstruktur hervorgerufen.

>
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ajIEKTPOHHOMMKPOCKOmECKOE MCCJIEflOBAHME H3MEHEHM CTPyKTyPbl 
KOJIJIATEHA OCCE0HAB nPOIIECCE EfO OEPAEOTKH

CTpoeHHe KOJiJiareHa se puu, cyxoKHJiHfi, KocTeii h apyrnx qacTeii 
opraHH3wa Ha nepBHaHOM, b t o p h h h o m, tpö tumhom cipyKTypHHx ypoBHax 
b ochobhom naeHTiniHo. rjiaBHHe otjihmhb b $opue, ¿nnaideTpe, nepe- 
njieTeHMH $HÖpwjui sthx pa3H0BHSH0CT6ii KOJiJiareHa moiho oöHapyxnTB 
npenMymecTBeHHO Ha aeTBepTMMHou ypoBHe /I/.

B occeHHe $hÖphjijih hbjihjotch HaHÖojiee KpynHHMH sJieueHTaMH 
CTpyKTypH, KOTOpue TeCHO CBB33HH C HeopraHHqeCKHU BemeCTBOM KO- 
CTH.

B nocjiê HHe ro;oy ÖojiBuioe BHHuaHue ŷ enaiOT MCCJiê OBaHUHM toh- 
Koit CTpyKTypu KOJiJiareHa /2, 3, 4/. OcoöeHHO noapoÖHo H3y<ieHa 
MHKpocTpyKTypa ÄepMH, a TaKse cTpyKTypHbie M3MeHeHHa, npoHcxoan- 
iUHe b pe3yjiBTaTe pa3JiimHHx oöpaöoTOK.

McCJiesOBaHHH nOKa3aJIH, MTO OÖpaÖOTKa H3BCCTK0BHM MOJIOKOM b 
TeneHHe A ähöä He BJinaeT Ha aJieKTpoHHOMHKpocKonircecKyio KapTHHy 
KOJiJiareHa aepMH niKypn KpynHoro poraToro CKOTa. HeKOTopne Hapyine- 
huh CTpyKTypH HaÖJiBÄaioTCH npn MecsHHOii 30JieHHH h öojiee pe3K0-npn 
ÄByxMecH^HOM* XapaKrepaaa nepuoÄH^HOCTB CTpyKTypu y KOJiJiareHa 
nojiHOCTBio Mc^esaeT nocjie sByxJieTHea oöpaÖoiKH h3B6ctkobhm mojio- 
kom /2/.

lUejio^Ho-cojieBaH OÖpaÖOTKa ê KHM HaTpoii b npHcyTCTBHH Heft- 
TpajiBHoiä cojih 3a öojiee KopoTKoe BpeiiH BH3HBaeT Äe3opneHTaiiHio 
CTpyKTypH $höphjiji KOJiJiareHa. ripa oöpaöoTKe jjepMH KpynHoro poraTO- 
^o CKOTa HeJioqHo-cojieBHM pacTBopoM, coflepxamnM 5% Â aOH m 
1̂ 0 r/ji A/a^ _S0̂ , b TeqeHHe 24 w c , eme coxpaHae?ca ynopaso^ieH- 
Haa cTpyKTypa KOJiJiareHa m âcTĤ HO npoHBJineTCH nonepe^Haa ncqep- 
^ hhoctb, npH KOHueHTpauHH mejiOMH 10% h 48-qacoBoa oöpaöoTKe o<5- 
KapyoBaiOTca tojibko ÖeccTpyKTypHHe $h6phjuih / 5 / .

B paöOTe npHBeseHH pe3yjiBT3TH HccjieaoBaHHii toh koJ* CTpyKTypH 
°ccewHa h M3MeHeHHii KOJiJiareHa npH luejiô Ho-cojieBOii h M3BecTK0B0fö 
°öpaöoTKax, npaKTHKyDuiHxca b xejiaTHHOBOM npoii3BoacTBe.

OcceHH oöpaöaTHBajiH pacTBopoii, coaepxamHM 30 r/ji A/aOH h 
1̂ 0 r/ji A/a2 iO^, i TeqeHHe 12, 24, 48 h 72 qac. npa 20°C, 3a- 
Teji HeäTpajiH30BajiH pacTBopoii cepHOÄ khchoth b npHcyTCTBHH cepHo-
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KHCJIOrO HaTpHfl H npOMbíjaJIH BOflOM äo OTCyTCTBHH B npOMbIBHOa Bose 
HOhob S0^7 Bee oöpa3uu occeHHa cymHJiH cnMpTo—3$hphoM cidecB». 
OöpaÖOTaHHufl h hcxoshhM occeHH noflBeprajiH HccjieaoBaHHHU Ha 3JieK- 
ipoHHOM MHKpocKone MapKH J7EM-7 npH ycKopniomeM HanpHxeHHH 80 k b . 
üpenapaTH äjih HccsesoBaHHH roTOBHJiMCB no cjiesyioiueM ueTOSHKe. M3 
Kaxfloro oÖpa3ua MHKpo$parueHTH hohochäh nyTeu MexaHHnecKoro koh- 
TaKTa Ha sJieKTpojiHTHnecKyio ceTKy c napjiosHeBoií nosJiqxKOft. Æjih 
yBejinneHHH mctkocth aaeKTpoHHOMHKpocKonHqectcoro H30ÖpaxeHHH mc- 
nojn>30BajiH 2^-hum Öy$epHbi2 pacTBop $oc$opHo-BOJiB$paMOBoa khcjio- 
TH. IloCJie npOMblBKH B SHCTHJIJIHpOBaHHOM BOße H nOSCyHIKH Ha B03ay- 
xe o6ï>ektu paccuaTpHBajiH b sjieKTpoHHOM MHKpocKone.

Ha 3JI6KTp0HH0Ü MHKpO$OTOrpa$HH MCXOÄHOrO occeHHa MeTKO BH- 
HBJieHH HHTeoÖpa3Hbie cTpyKTypHHe sjieiieHTbi bäojib och h xapaKTepHaH 
äjih KOJiJiareHa nonepe^Haa HcnepqeHHOCTB c nepnosoM noBTopaeMOCTH 
OKOJio 650 8 . TojimHHa $höphjiji b HccjiesoBaHHbix oöpa3iiax KOJieÖaJiacB 
OT 800 äo 2000 8 . HacTH^Hoe pa3puxjieHHe $hÖphjiji KOJiJiareHa hcxoä-  
hhx 0Öpa3H0B, no-BHÄHMouy, moxho oÖbhchhtb Teii, mo b npoaecce 
seMHHepajiH3aiiHH kocth nos B03seacTBHen cojihhoü khcjioth KOJiJiareH 
HecKOJiBKO HaöyxaeT (pnc. I ) .  *

Phc, I .  BjieKTpoHHan MHKpo$OTorpa$HH HcxosHoro occeHHa.
yBejinqeHHe x 100000
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Iloi 3j ig k tpoHHbiLj MMKpocKonoM mnh o , mto ripa 12-qacoBOa me- 
jiOHHo-ccuieBOii odpadoTKe HecKOJiBKO TepaioTca KOHTpacTHOcTL n o r iep eq -  
HOii MGqepaeHHOCTM M njlOTHOCTB 4?M6pMJIJl(pHC, 2).

P m c . 2. SjieKTpoHHaH MHKpo$OTorpa$HH occeHHa nocjie 12-qacoBoii 
mejiOHHO-cojieBOii odpaOoTKM. yBejiHneHHe x 100000

0<5pa<5oTKa occeHHa b TeneHHe 24 n a c . n p o o f lH T  k AajiiHeiiiiieM  

noTepe k o h t p 3 c t h o c t h  CTpyKTypu h pa3aejieHHio $h(5phjiji Ha dojiee  M eji- 

KHe aJieMeHThi, ilonepenHan acnepne iiH ocTB  $h(5phjiji HCHe3aeT no jm o - 

ctbio (p n c . 3 ) .

npw odpadoTKe flo 48-72 q ac. npoHcxoflHT (5ojiee rjiydoKHe Hapy- 
uighmh $H(5pHJiJiHpH0ii CTpyKTypu KOJiJiareHa (p n c . 4-5); yBejiHHHBaiOTCfl 
CTeneHB h x  HadyxaHHH h roMoreHH3auHH O'ejiKa.

Ilpw H3BecTK0B0u 30JieHHH no TpaflHUHOHHon TexHOJiorHH nojiyne- 
hmh scejiaTHHa $HdpHJiJiHpHaH cTpyKTypa KOJiJiareHa TepneT HcaepqeH- 
h o c t b  h npeBpamaeTCH b  puxjiyB roMoreHHyio M accy nocjie  30-cyTOHHO- 
ro 30JieHHH (p a c .  6).

yKa3aHHbie H3MeHeHHH MOHCHO OdBHCHHTB 3HaHHTeJIBHUM pa3pUXJieHH- 
eM CTpyKTypu KOJiJiareHa, odycjioBJieHHUM pa3pyineHHeM pa3JinqHux bh- 
£OB BHyTpH- H MeKMOJieKyJIHpHHX CBH3GH.
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Pue. 3. 3jie kt potman MHKpo$oTorpa$HH occezHa nocjie P -̂qacoBoM 
inejiOMHO-cojieBoM oöpaÖOTKM. yBejum etm e x 75000

Phc. 4 .  3 jiöKTpoHHaH MHKpo$OTorpa$MH occeMHa nocjie 4-8-qacoBOîi 
meaô HO-cojieBOii oöpaÖOTKM. yBejnmeHze x 75000

- 1306 -
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Pug. 5. SjieKTpoHHaa MMKpo$OTorpa$MH occewHa nocjie 7 2 - q a c o B o i i  
mejio^Ho-cojieBoa oöpaöoTKH. yBejiimeHHe x 75000

P h c . 6. OjieKTpoHHan MHKpo$OTorpa$HH occenHa nocjie 30-cyTo^iHoro 
3 O JI6 H il fl • yBeJIHMeHHe x 75000
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ConocTaBJieHHe ajieicTpoHHbix MHKpo$OTorpa$Mid noKa3biBaeT, htd 
CTeneHB se3arperauHH cTpyKTypHux 3JieueHT0B occewHa 33 b h c h t  ot 

MHTeHCHBHOGTH mejioqHo-cojieBOft odpadoTKM. TaKxe m osho  npeflnojio- 
SMTB, MTO HeT CymeCTBeHHOft pa3HHUhl B xapaKTepe M3MGHeHMH CTpyK- 
Typbi occeHHa npw aeiiCTBHM HacmueHHbix pacTBopos Ca (0H)2 h pacT- 
BopoB A/aOH b npHcyTCTBHH cepHOKHCJoro HaTpHfl. CUHaKO, HueeTCfl 
CojiMiaa pa3Hnua b ajiHTejiBHOCTH odpadoTOK, npHBOjfimax k aHaJiorMH- 
HbIM M3MeH6HMflM CTpyKTypH.

3jieKTpoHHOMMKpocKonM̂ iecKHe HccjieaoBaHHH noaTBepiaaioT paHee 
nojiyaeHHue aaHHbie /6 , 7 /, mo eAKiii Haip jeitcTByeT HHTeHCMBHee 
3a c^eT donee BbicoKOil KOHijeHTpaiiHH nmpoKCMJiBHbix hohob, odecne- 
quBaiomeii BucoKyio CTeneHB aeaarperaunw cTpyKTypu KOJiJiareHa b 
pacTBope B pacTBope Ca(0H)2«
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