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A H H O T A U H H

H3UeH6HHH B COeflHHHTejüHOÜ TK3HH npHBOflHT K pa3JHmHHM, TSK 
Ha3UBaeiiHii,"KOJiJiareHOBiui 3aöoneBaHHHM”, b ochobo KOTopux JiezaT 
nporpeccapyunHe npoqeccH ae3opraHH3auHH KOJUiaroHOBux CTpyKTyp.

Haun H3yqeHH HeKOTopue Bonpocu, CBasaHHue c $H3HK0-xHMHqecKH" 
UH CBOttCTBaUH ÖeJIKa COe^HHUTeUBHOÄ TK8HH - KOJUiarOHa, BHaeJieHHOrO 
H3 cyxoiMHt OT KpyiiHoro poraToro CKOia, a Taiote rouoreHHOCTB 
npoayKTOB pacTBopeHHH KOJLnareHa, uoaeKynapHuil Bec h 3JieKrpo$opeTï" 
qecKafl iioæbhxhoctb hx fcpaKUHtt. rouoreHHOCTB h uoneKyjnflpHutt Bec 
npoflyKTOB pacTBopeHHH Kojuiareua nccjieaoBajiH Ha xpouaTorpa$HqecKK* 
KOBOHKax c rejü-ce$afleiccoM y -200 h ce$ap030fi 2B. 3neKTpo$opeTH- 
qecKyv iioabhxhoctb öejiKa aayqajni ueTOAOu ähckoboto 3xeKrpo$ope3a 
b 4%-hom nojiHaspHiauHÄHOu rene.

riojiyqeHHe $paKHHtt Kojuiarena c paajuraHuu uojieKyjiHpHuu bocou
3aBHCHT OT MOTO^a $pa KIJHOH HpOBa H HH •

¿laHHue HccjieÄOBaHMÄ nosBOJHuui caejiai* bub o a o reTeporeHHOcTH 
npoAyKTOB pacTBopeHHH KOJuiareHa.
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S U M M A R Y

Changes In the oonneotlve tissue o&use various so-called 
"collagenous deseases* based on progressing processes of collar 
gen structures disorganization.

Some aspects concerning physico-chemical properties of oon­
neotlve tissue protein - collagen, Isolated from beef tendons, 
as well as the homogeneity of collagen solubilization products, 
the molecular weight and eleotrophoretlc mobility of their frac­
tions were studied. The homogeneity and the molecular weight of 
collagen solubilization produots were Investigated on chromato- 
graphio columns with gel-cephadex G-200 and cepharose 2B. Protein 
eleotrophoretlo mobility was studied by disc electrophoresis In 

polyacrylamide gel.
the preparation of collagen fractions having different mo­

lecular weight depends on fraotlonatlon method.
This study allowed to vonolude on the heterogeneity of col­

lagen solubilization produots.
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Z U S A M M E N F A S S U N G

Die Veränderungen im Bindegewebe verursachen verschiedene 
sogenannte "Kollagenerkrankungen", denen fortschreitende Vorgänge 
der Desorganisation von Kollagenstrukturen zugrunde liegen.

Wir haben einige Fragen studiert, die mit physlk al-c he mi­
schen Eigenschaften von BindegewebseiweiB - Kollegen Zusammenhän­
gen, das aus Rinderkörpersehnen gewonnen wird. Es wurden auch die 
Homogenität von Produkten der Kollagenauflösung, deren Molekular­
gewicht und elektrophoretische Beweglichkeit deren Fraktionen un­
tersucht. Die Homogenität und das Molekulargewicht von Produkten 
der Kollagenauflösung wurden auf chromatographischen Kolonnen mit 
Gel-Cephadex G-200 und Cepharose 2B bestimmt. Die elektrophore­
tische Beweglichkeit des Eiweißes wurde mit Soheibenelektrophorese 
in 4fc-gem Polyakrylamid-Gel verfolgt.

Die Erhaltung von Kollagenfraktionen mit verschiedenen Mo­
lekulargewichten hängt von der Fraktionierungsmethode ab.

Die Versuchsergebnisse ermöglichen die Schlußfolgerung über 
die Heterogenität von Produkten der Kollagenauflösung.
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HEKOTOPblE «MO-XHMiTCECKHE CBOMCTBA BEJIKOB COEflKHHTEJIBHOid
TKAHH

Bee BMJIbl COeaMHMTeJIBHOÜ TK3HH , a T8KXe OpraHíJ, HMeiOlUMe B 
CBoeM cocTaBe coeaHHHTejiBHyio TKaHB, coaepsaT KOJUiareH. B 33bhch— 
MOCTH OT BUnOJIHHeilOÄ $yHKUMH H MeCTOHaXOIfleHHH OpraHOB KOJIHMeCT- 
Bo KOJiJiareHa pe3K0 ueimeTcn -  ot 20-30 b cyxoiHJiHHX h lüKype, so 
0 ,5 -2Jt- b cepzwe, neqeHH, ymmax (% k Becy opraHa) /!/,

CoeaMHMTejiBHaH TKaHB HrpaeT Baamy» pojib b sH3HessHTejiBHo— 
cth opraHH3MOB, Kpoue Toro, hbjihhcb aKKyiiyjiHTopoM KOJiJiareHa, ona 
npeacTaBJiHeT HHTepec m h TexHHqecKoro HcnojiB30BaHHH 3Toro dejiKa 
npw nojiyqeHHH kosh, xejiaTHHa, miea, KeTryTa, KOJidacHtix odojioqeK 
M pnsa HCKyecTBeHHHx KOJiJiareHOBbix yaTepHajioB.

B nocJiesHee BpeuH, djiarosapa nmpoKOMy H3 yqeHHio KOJiJiareHa, 
b pa3JiwqHtix oöaaoTHx HayKa: öhoxmmhm h TexHOJiorHH, yesHijHHe h 
öHojiorwH, Óno$H3MKe, BeTepHHapHH h Äpyrrac dojiBiuoe BHHMaHHe yse- 
ĤeTCH BonpocaM, cbh33hhhm c ycTaHOBJieHneii npnqHH bo3hmkhob6hhh, 

Tan H8 3UBaeMHx, "KOJiJiareHOBHx aadojieBaHHä" hjih nK0JuiareHe30B". 
ß HopuaJiBHoü coeflHHHTejiBHoií TKaHH HadJiDsaeTCH onpesejieHHoe coot-  
HouieHHe ye»ay büjiokhhctmmh cTpyKTypayn, KJieTKayH n ocHOBHtiy Be- 
mecTBoy. I/teyeneHHe aToro cooTHomeHHH BU3UBaeT 3adojieBaHHfl coesH- 
HHTejiBHoa TKaHH / 2 ,  3 / .  B ocHOBe hx JI6 K8T nporpeccHpyiouuie ripoijec- 

ae3opraHH3aiíHM KOJuiareHOBhix cTpyKTyp. H3yeHeHHP odbiqHo cbo-  
Ahtch k npeBpameHHio coesHH/.-iejiBHOtt TKaHH, ÖoraTOii BOJioKHHCTbiyn 
CTpyKTypayn,b $opyy c npeodJiasaHHey KJieToqHbix ajieyeHTOB.

npH ÄPyTHX naTOJIOrHqeCKHX H3MeHeHHHX COeSHHHTeJIBHOÍÍ TKaHH 
HaöBK)ÄaeTCH odpaTHoe hbjloHhc -  yyeHBmeHHe KOJinqecTBa ocHOBHoro 
BeiuecTBa, 0de3B0XHBaHHe m yiuioTHeHHe $HdpHJiJiHpHiix CTpyKTyp, qa- 
°THqHaH noTep« TKaHHyn a.îacTHqHOCTH h pacTHsnyocTH / 3 / .  IlpHyepHO 
H TaKHy se nocjiescTBHay npHBoáht v cTapeHne opraHH3ya, conpoBOK- 
flaiomeecfl H3MeHeHHfiyH b coesHHHTeJiBHOü TKaHH. üpoueccu, nponcxosH- 

npH BHüieyKa3SHKUX GTKJIOHeH H X  OT HOpyH COejHHHTeJIBHOa TK3HH, 
sHsnyo, odyejioBJie:rii Mepoä CTadi'HBHocTH bhcokoynopnsoqeH hoä cTpyK- 
Typti KOJiJiareHa Ha yojieKyjinpH ypoBHe h 38bhcht ot odpa30B8HHH 

HajiHqHP HHTpa- h hhTepyoJieKyjihphhx CBH3eä h hx H3HeHeHH5» nos 
iegcTBHeM pa3JmqHKX ŜKTOpOB.

1289



PaHee ötiJiH npeucTaBJieHN flaHHtie 06 H3 M6H6 HHHX CTpyKTypu He- 
KOToptix BHflOB coê HHMTejiBHOií TK3HM b nponecce nomyqeHHH npo^yK- 
TOB paCTBOpeHHH KOJiJiareHa H peKOHCTHTyiJHH H3 HHX HCKycCTBeHHUX 
MaTepidajiOB /4 , 5, 6 / .

Mccjie^oBaHne HeKOTopux BonpocoB, c b h33hhhx c $H3HKO-xHMHqe- 
CKMMH CBOäCTBaMH OCHOBHOrO ÖeJIKa COeflHHHTeJIBHOii TK3HH—KOJUiareHB 
b coc tohhhh in vitro , b 3HaqHTejiLHoft Mepe oöJierqaeT H3y- 
MeHMe HBJI6HMÍÍ, npOHCXOflfliUMX C HHM B COCTOHHHH in  YÍVO.

McCJieflOBaHHM $H3HK0—XHMHqeCKHX CBOäCTB COeflHHHTÖJIBHOii TK3 HH 
b nocjie^HHe ro#i Öhjio nocBHmeHO MHoro paöoT. IfoyqajiH coaepsaHHe 
npoKOJijiareHa h oKcnnpojiHHa b uiKype ähbothux npn pa3 JiHqHbix $H3 H0 -  
JiornqecKHx h naTOJiorHqecKHx coctohhhhx, bo3moxhoctb BKjnoqeHHH 

paÄHoaKTHBHoro rjiHUHHa b npoicojuiareH h KOJiJiareH 3 äopobux h ckop-  
öyTHtix xhbothkx /3 ,  7 / ,  onpejiejiHJiH uojieKyjiapHnft Bec h apyrne xa- 
paKTHpHCTHKH MOJieKyji npOKOJuiareHa /7 ,  8 / .  3HaqeHHH uojieKyjiapHoro 
Beca KOJiJiareHonofloÖHHx ÖejiKOB, onpeaejieHHue pa3JiHqHHMH cnocoöaMH, 
OTJinqaiOTCH ÄPyr ot apyra hobojibho 3HaqHTejii>H0. MojieKyjiapHnii Bec 
npOKOJuiareHa, onpe/iejieHHHii EpecjiepoM h apyrnidH b 1950 r.,paB - 
HHacH 70000 / 8 / .  OpexoBHM h IlInHKHTep, H3yqaa cenHueHTaiiHio h bh3-  
koctb npOKOJuiareHa, nojiyqnjiH MOJieKyjinpHuii Bec okojio 700000 /? / ,  
neHq h Uao -  paBHLiiá 400000 / 9 / ,  a Eeanep h £oth -  350000 /IO /.

HapflÄy c onpe^ejieHHeii MOJienyjiapHoro Beca, ÖojiBuioa HHTepec 
npescTaBJiHK3T HccjienoBaHHH HeKOToptix $H3Hko—xHMHMecKHx xapaKTepH- 
cthk npoayKTOB pacTBopeHHH KOJiJiareHa, CTeneHB hx roMoreHHocTH, 
B03M0ÄH0CTB pa3,2[ejieHHH 3THX npOjyHTOB Ha $paKIlHH, BeJIĤ HHa MOJie- 
KyjiapHoro Beca OT#ejii>HHx (jppaKiiuit h hx 3JieKTpo(J)opeTHyeenaa nos- 
BHKHOCTB. 00T>eKTOM HCCJieflOBaHHH CJiyatHUH OMHlUeHHHe npoflyKTbi pacT- 
BopeHHH KOJiJiareHa (II.P.K.) cyxoanjiHii Kpynaoro poraToro CKOTa•
n.P.K . nojiyqajiH b nponecce nocjieaoBaTejiBHHx mejioqHO-cojieBHx h 
khcjiothmx oöpaöoTOK cyxoaHJiH« äo nojiyqeHHH ojmopo^Horo b h c o k o- 
BH3Koro pacTBopa c KOHueHTpauneft no öenKy 0,8-1% / 4 / .

Mccjiê OBaHHH MOJienyjiapHoro Beca h rouoreHHocTH n.P.K. cyxo- 
3CHJIH0 npoBoaHJiH Ha xpouaTorpa$HqecKHx KOJioHKax c rejib-cebasek- 
com 'Of -200 h ce$apo30ü 2B. PacTBop öejiKa sjih HccjieflOBaHHk t o t o- 
bhih cjiejiyBiuHM oópa30M¡ 2 r cyxoro KOJiJiareHa (nojiyqeHHoro cyöJiH- 
wanHeií K3 Ü.P.K .) nouemajiH b 200 mji pacTBopa 8 il MoqeBHHu, npn- 
roTOBJieHHOÄ Ha TpHc-Öy$epe pH 1 2 ,5 . Ilocjie neHTpH$yrHpoBaHHH öe- 
jiok ocax̂ ajiH aneTOHou hjhh HactnneHHuii pacTBopoM cyjii»$aTa HaTpHH

1290



c nocjieayiommi ¿iHajiH30M ocajuca npoTHB flHCTHJiJiHpoBaHHOw bo^u . to- 
JIH30BaHHhJM OCaflOK paCTBOpflJIH b 100 mu 0,04 h. KOH pH 12,5. to 
3JD0IÍMM MCn0JIB30BaJIH 5 U paCTBOp MOqeBHHK pH 12,5 Ha KOJIOHKe 
2,4 x 5,6 c ce$afleKCOM ^ -200 ( superfine ).

PacTBop dejiKa HaHocwjiH b KOJinnecTBe 3 mji. Ckopoctb npoTOKa 
paBHHJiacL 3 mji b qac. toHue xpoMaTorpa$HH n.P.K. noKa3UBajoT, 
mo KOJUiareH cyxoxHJiHfi KpynHoro poraToro ckot3 no cBoeii CTpyKTy- 
pe He roMoreHeH h coaepxHT okojio 6 $paicmifl c MOJieKyjiHpHUM bocom 
ot 3,0 x IO5 (nepBan $paKHHn) ao 0,8 x ID5 (mecían $paKHHH). 3th 
$paKUHn HMeioT cjieflyiomHíí MOJieKyjiHpHhiii Bee: I $paKUHH - 3,0 x IO5; 
2 - 1,9 x IO5; 3 - 1,7 x IO5; 4 - 1,3 x IO5; 5 - I,I x IO5; 6 - 
0,8 x IO5.

Ilo npHBeaeHHHM aaHHUM xpoiiaTorpa$MH moxho paccmnaTB, mo 
b MccjieayeMOM npoayKTe HaxoflMTCH b ochobhom tph KpynHBie $pataiHH 
co cpeflHHM MOJieKyjiHpHUM BecoM (3,0 ± 0,5) • IO5;
(1,8 t  0,3) • IO5 h (1,0 ± 0,2) • IO5.

HajiHHHe Tpex $paicmiü b n.P.K. moxho o(5bhchhtb 
flOBOJiBHo xecTKOtt odpadoiKoft KOJUiareHcojiepxamero cbipBH, b pe3yjiB- 
TaTe kotopoü nojiyqaeTCH cMect npojiyreroB pa3phixjieHHH KOJMareHa. 
Tanoe cocTOHHiae bo3moxho npn npoueccax, odecneqHBaiomHx ceneKTHB- 
Hoe pacmenjieHne nonepeqHnx, a b HeKOTopux cjiyqanx h npoaojiBHux 
CBH3ea b cipyKType KOJinareHa, mo OTMeqaeTca npn nojiyqeHHM 
n.P.K. 3th aaHHue corjiacyioTCH c TpexcnHpajiBHUM cTpoeHHey Maicpo- 
vojieKyjibi KOJiJiareHa h bhxoaom b pacTBop npH onpefleJieHHbix ycJioBHHX 
</- » f í » í í  KOMnoHeHiOB /II/. toee H3yqajiH xpoMaTorpaî Hqe- 
CKoe pa3jejieHHe aToro xe denica Ha KonoHKe 2,4 x 5,6 c ce$apo3oa 
2B. Sjdouhio npoBoaMJiH b dojiee MnrKHx ycaoBHax (KapdOHSTHutt dy$ep 
c pH 9,6 h cKopocTi npoTOKa 15 mji b qac). Ha ce$ap03e 2B (OHa 
cnocodHa pa3orHaii dejiKH c MOjreicyjiHpHHM BeooM ao 20000000) 
KojuiareH cyxoxHJiHii $paKUHOHHpyeich Ha 4 ocHOBHue $paKHHH c mojic- 
KyjiHpHHM BecoM: I - 12,0 x IO5; 2 - 1,5 x 105; 3 - 1,3 x IO5 h 
4 - 0,2 x IO5. Pa3HHijy b KOjmqecTBe $paicmili h BejiiiqHH MOJieKyjinp- 
Horo Beca, noayqeHHHx Ha kojiohk6 c ce$aa©KC0M V  -200 h ce&apo- 
3e 2B, moxho odBHCHHTB Hcnojii>30BaHHe pa3HHqHnx 3JD0HpyK)mHx pacT- 
kopob c pa3JiHnHUM 3HaqeHH6M pH. YBejiHqeHHoe mhcjio $paKUHft co 
3HaqHTejiBHo mchbiiimm MOJieKyjiHpHUM BecoM Kaxjioa H3 hkx Ha ce$aaeK- 
Ce 'y -200, OpHeHTHpOBOqHO MOXHO OdfcHCHHTB npHCyTCTBH6M B 3JUDaTe 
ôqeBHHH, KOTopaH, KaK H3BecTH0, cnocodHa pBaiB MeXMOJieKyjIHpHHe
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BOÄOpOÄHbie CBH3H B MHOrOKOMIIOHeHTHblX deJIKaX.
äjih M3yMeHHH 3JieKTpo$opeTĤ ecKOti noaBMXHOGTH dejiKa KOJiJiareHa 

HcnoJiB30Bajin möt oä «HCKOBoro 3JieKTpo$ope3a b 4%-hom nojiHaKpiuiaMi»'- 
hom rejie, npuroTOBJieHHOM Ha 8 M MoneBHHe, pH BepxHero h HiixHero 
dy$epa c 8 M uoneBHHOii totobhjih paBHKM 9. Pa3roHKy npoBOHHjns b 
TeneHHe 2 nac. npH conpoTOJieHHH 5 ma Ha 2 uji rejin. HanpaaeHHe 
200 BOJIBT.

0Ka3a;iocB, nTO dejioK KOJiJiareHa no CBoeti 3JieKTpo$opeTHnecKoft 
noÄBHSHOCTH TaK®e ho roMoreHeH h hojihtch Ha 4 $paKUHH c pa3Hofi 
noÄBHKHocTBD. Mu npoBOÄHJiH 3JieKTpo$opeTHnecKyio pa3roHKy KOJiJiare­

Ha h Öe3 MoneBHHH. B pe3yjiBTaTe nero bhhchmjiocb, mto KOJinnecTBO 
$opeTHnecKHX $pakuhä He H3ueHHeTCH, T.e. neTHpe, c toä »e 3JieK- 
TpO$OpeTHneCKOii nOHBHXHOCTBK) KaXflOii H3 h h x .

IlojiynertHHe naHHbie eine pa3 noHTBepsnaDT Hauin npejuiojioaeHHH, 
nTO n.P.K. npeÄCTaBJiHioT codoit nojiHMOJieKyjinpime pacTBopu, b kot o- 
pbix, b m h h m o, HaxoÄHTCH uaupoMOjieKyjiH h hx arperaTH, a Taicxe oc- 
kojikh toh koK CTpyKTypti KOJiJiareHa c mapoKHM ÄHana30H0M MOJieKyjiap- 
Hbix BecoB. TeTeporeHHOcTB n .P .K #  33bhcht ot mctohob h MaTepuaJioB, 
npHueHHeiiHx äjih hx nojiyueHHH, huh ot cejieKTHBHoro pacmenjieHHH Me®- 
MOJieKyjiapHux CBH3eii b cTpyKType KOJiJiareHa.

J I H T E P A T y P A
1. C h v a p i l  M., H u r y o h  I. Ko£ai“8t*i, 12, 293,1962.
2. B i i H o r p a  j o s a  O.M. Hto Tanoe K0JUiareH03H? M., ”3Ha- 

HHe", 1967.
3. P a K x T. KojuiareH.M.,M3Ä. "JlerKaa HHHycTpHH", 1969.

B a ji o j  JI.P., K a c n a p B H H U  C.A. MccjienoBaHHe 
jiepMhi b npouecce nepeBO.na ee b pacTBopnuoe cocTOHHHe• XYI Eb- 
poneÄCKHä KOHrpecc padoTHHKOB HaynHO—Hccjieno~3TejiBCKHx hhcth- 
TyTOB macho# npoimniJieHHOCTH. Co$hh, 1970, 914.

5, T o p 6 a i  o b B.M., K a c n a p B H H U  C.A., E a -  
ji o ä J I .P . MccjienoBaHHe aunHOKHCJiOTHoro cocTaBa HBiCOTopbix 
bhhob coesHHkTejiBHoa TK3HH b npouecce pacTBOpeHHH h peKOHOTH- 
TyuMH. x y n  EBponeacKHM KOHrpecc padoTHHKOB HaynHO-HccjienoBa- 
TeJIBCKHX HHCTMTyTOB MACHO# npOMHIDJieHHOCTH, JIOHflOH, 1971.

/ 1292



6, K a c n a p L h h k C.A ., E a Ö ji o h h 0 .0 . ,  M e c í a -  
K o BaM.C. CoBpeàieHHbie dHoxmamecKne a iiop$ojioratiecKBe npo- 
ÖjieMH coeflHHHTejiBHOft TK3HH. itea. "HayKa", CO(AH), Hobocb-  
ÖapcK, 1971, 61-64,
0 p e X o b  n q B .H ., I  n h k  n t  e p B.O. Eaojiora^ecKoe 
3HaqeHne, cBOftcTBa m qipoeHae pacTBopavux KOJiJiareHonoaodHHx 
öejiKOB (npoKOJUiareHOB). EaxoBCKae qTeHHH, XYHI, 1962.

8. E p e c j i e p  C .E ., O h h  or e n  o ï  Ü.P., Í p e  h - 
k  e ji b  CÆ. MH CCCP, 72, 1950, 555.

9. P e n g  C h i a - M u  and T i e n - C h l n  
T s a o. "Scientia Sinloa'í 5, 1956, 691.

•*■0. B o e d t k e r H. and D O t j P* "J.Amer. Chem.
Soc.*, 78, 1956, 4267.

ÏI.MüxawJiOB A.H. KojiaareH KOXHoro noKpoBa a ochobh ero 
nepepaÖOTKH. M., W3a. "JlerKan BHaycTpafl", 1971.

1293




