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S U M M A R Y

s>tlT, '8peotro“etrio studies of native fibrillar oollagsn (MFC), 
iiodUota°1Uble oolla*en“troPocolJ-a€en (®C) it® solubiliBation

eri 111 tbe aoid medium after preliminary alkali-salt (ASSC)
"* 1^° ^ESC  ̂ treatment showed that:
Rom>y, tlle of oscillations - C-0 - group (amide I), all

3 had broadened bands which were split into a number ofaa»PU 
> » e n t

**ofc 3 of different intensities, this indicating a high degree 
^  structure ordering;

^Uehov qv . • ,  --------  —  — - - * -

eVldehoi 20 cm 1x1 the field of th* 1 band> this
groups a ereater number of hydrogen bonds in which the pepti- 

0f tbe treated protein took part;
0j ^ectr^l data within 3,000-4,000 cm”1 indicated a greater 
jj. dr°Een-bound hydroxyls in JLSSC and SSC*
Ooli C°noluded that both treatments - not cnahging conside- 

11668 Shd a^eb native structure - contribute to greater loose-
^^ration of oollagen fibers, this rendering JlSSC and ESC

1 ASSC 8114 ESC, in contrast to MFC and TC, revealed a low-

ablft .» _ior practical purposes.

R E S U M E

L'examen par la méthode d'IP-spectrométrie du collagène 
fibrillaire natif (CFN), du oollagèna natif soluble- tropocol- 
lagène (TC) et des produits de sa dissolution (PDC) dans le 
milieu acide après les traitement acido-basique et enzymatique 
préalables a montrés

- dans le domaines des variations - C=0 - du groupe (amide I) 
tous les échantillons ont des bandes élargies et disloquées en 
une série de composants de différente intensité ce qui quali­
fie un haut degré de la régularité de la structure de la pro-
téinw; _ t

on observe un déplacement de basse fréquence de 20 cm 
dans la région (amide I) chez PDC et chez le collagène soluble 
par vole de fermentation (CSF) à la différence de CFN et de TC, 
ce qui témoigne d'un grand nombre de liaisons hydrogéniques où 
participent de groupes peptides de la protéine traitée;

_ les données de l'analyse spéctrale dans la région de 
3000 - 4000 cm-T témoignent d'un grand taux d'hydroxyles hyd— 
rogéniques liés chez PDC et chez CSF,

La conclusion est que deux genres de traitements sans 
changer substantiellement la structure native du collagène 
contribuent à la friabilité et à 1 'hydration de ses fibres ce 
qui permet l'utilisation plus large dans la pratique de PDC et 
de CSF.
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A H H O T A U H H

HcCAeA0B8HHH UeTOAOU HKcneKTpOM6TpHH HQTMBHOrO (JlHÔpKAAHpHOrO 
KomiareHa (H®K), HaTHBHoro paoTBopauoro KOAAareHa - TponoKOJuiare- 
hs (TK) h npoayKTOB pacTBopeHHH aioro Oeuxa b khc-îioK opeje nooie 
npeAB8pHT6ABHKX BRAOUHO-COAeBOa (DPK) H JepMeHTHOH (®PK) OÖpaÖOTOK 
noKaaam:

- b 0ÖA8cth KûAaÔaHHa - C=0 -  rpynnu (ö u h a I )  y Bcex 0ßpa3R0B 
noAOOU ymapeau h pacnenAeHu Ha psa KOunoHeHioB pasaxiHoa h h t g h c x b— 
hoct h, vro yKaauBaeT H8 BucoKyn CTeneHB ynopHAOieHHociH CTpyKTypu 
SeAKa;

- y nPK H ®PK, B 0TAH4M6 OT H®K H TK, B OÖAaCTH UOAOCH aMHA Z 
HaÖABjaeTCH HH3K018CT0THHR CABHT Ha 20 CM-1, HTO CBHABTeABCTByeT 0 
ÖÖABBCM VHCA6 BOAOpOAHHX CBH3ea, B KOTOpHX yiacTByuT neniHAHue 
rpynnHpoBKH oCpaôoTSHHoro (SeAKa;

- cneKTpaABHue aaHHue b o öa bc t h 3000-4000 c m -T yKasHBani Ha
ÔOABUiyB AOAD BOSOPOAHO—CBH38HHNX THAPOKCHAOB y IIPK H ®PK,

CABASH BHBOR, « O  Ofla BHAa OÖpaÖOTKH, He H3MeHHH CymeCTBÔHHO 
h st hb h oH CTpyKTypu KOJmareHa, cnocoöciByioT ÖOABmel paapuxAeHHociH 
K OÖBOAHeHHOCTH erO B0A0K0H, RIO ASA8eT IPK H ®PK Ö0AB8 npHTOAHUMH 
RAH HCn0AB30B8HHH B npSKTHieCKHX UeAHX.
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B nocaeaHee e ¿eua b nanifiBoH npoMHuiaeHHocTa a MeaHUHHe npiiue- 
hhbt pa3Hoofipa3Hue ncKyccTBeHHue xoanareHcoaepiaiuae MaTepaaaH. 
t o  pa3pafioTKn papHOHambHoa TexHoaoraa ax noayqeHHH goaiuioe 3Ha- 
veHne npaogpeTaeT accaeaoBaHae cTpyHTypu a cboBctb KOJuiareHa b 
KOHaeHcapoBaHHOu a pacTBopaMOM coctohhhm.

B geaxoBoa xhmhh b xaqecTBe CTpyxTypHo-aHaaHTHqecxoro ueTo- 
aa Boe qa«e noa>3yioTCH ueioao« BK-cnexrpocxonaa / I / .  lieToa ocho-  
BaH Ha tom, pto noa BaaaHaeu MHfpaxpacHoro oaeTa npoaoxoaaT aaue- 
Heaie flanoaiHoro MoxexTa npa xoaegaHanx cacTeii atomob b Moaexy- 
ae a, oaeaOBaTeaBHO, noraopeHae a3ayqeHMH /2 / .  UpaqeM, j w  Kaiaoa 
OTaeatHoa caoTeuH btomob xapaxrepHa onpeaeaeHHaa qacToia a3ayqe- 
hhh, lax  Ha3KBaeuaa “xapaKTepacTaaeoKaH”. XapaxTepacTHqecHae qa- 
ctoth b MK-oOaacTH 3aBacsT ox iiaccu 3 T0U0B, reoMeTpaa uoaexya a 
oaa, yaepxaBasmax xonegnonaecH aTOMU b iioaeKyae b noaoxeHaa paB- 
HOBecaa /2 / .  IIosTOMy ohh qyBCTBa?eaBHti k H3iieHeHHHM b cipyxType 
uoaexya, npaHauaa goatmae aaa aeHiaae qacaoBue 3HaqeHHH. B aH$pa- 
xpacHHx cnexrpax noaaneniaaoB a geaxoB npoHBaseTCH HeoxoaiKO oi- 
HocaieaíHo oaaiHux noaoo noraoneHaa, KOToppe uaao a3MeHHBioa no 
aacioTe a HHieHcaBHocTa ot oaHoro ogpa3i¡a k apyroMy. 3xa noaocn 
oCh<iho othochtch k xoaegaHHHM nemaaHofl rpynnH -  C0NH , xoiopaa 
HBaneTon o6u» m CTpyxTypHHM saeueaioii aas scex aoaexya aaHHoro Ta­
na. 3th noaocH oTHocaTeaBHo ycioBaaBH npa nepexoae ot oaHoro gea- 
xa k apyroMyaor ojpoa KOH^opuanaa k apyroB. OaHaxo aio He 03HanaeT, 
HTO noaoxeHHH qacioi (aaa ax HHieHoaBHOoTa) Boofipe He ueHHBTCH. 
HaOaBaaeaue a3MeHeHHH aonoaiayBToa aas onpeaeaeHan cTpyxiypu a 
KOHîopaapaa aocaeayeaoro oflpaapa. ItoecTHO /3 , 4/oaeayB«ee:

-  b cnexTpe caaBHO pa3gaBaeHHHx pacTBopoB geaxa, npa OTcyT- 
OTBaa BoaopoanoB CBH3H neiay MoaeKyaaua, HaCaœaaeioH nenian noao- 
oa 3400-3460 cm-  , xoTopan aerxo Moxei guia oiHeoeHa k hhoto sa- 
aeHTHoay -̂1 KoaeCaHHB nh - rpynnn na ooHOBaHaa cpaBHeHHH oo cnex- 
ipaua Moaexya o noaofiHoB cTpyKTypoa a ouepeHaB pacouaipaBaeaofl 
noaooH npa aeBiepapoBaHaa. npa ogpasoBaHaa BoaopoaHofl obhsh noao- 
oa caepaeioH b oOaacn, 3120-3330 ciT1. 3ia noaooa HaaHBaeicH -  
a«aa A;

T)------- ;---- ------
itoaeûaHaa b HanpaBaeHaa cbhsh Mexay aTOuaiia h33hb8btch BaaeHT-
hhmh, a nepneHsaxyanpHo k HeB -  ae$opuanaoHHHua.

-  b oO aacTi ib ix i-x iu u  cm upunuaeTCH caaBHan noaoca, 110,1 
pan o t h o o h t o h k BaaeHTHoay KoaefiaHHB rpynnu C=0 a Ha3UBaeTC0 ' 
aaaa I;

- TpeTBH, xopomo aayneHHaH xapaKTepacTanecKaH noaoca b clie 
Tpe SeaxoB, aeiaT Bfiaa3a I5I0-I570 c m-1 a Ha3HBaeT0H - D' 
OHa b o c h o b h o m onpeaeaeHa aeçopaapaoKHHu KoaeOaHaeu c bh3H
npa opeHKe CTpyaTypu OeaKOBux u o aeay a  cypecTBeHHua HBaneTCfl ^  
ae noaoaeH ae noaoc OH-rpynn, cBOÓoaHHX a ynacTByiopax B 
hhb H-0Ba3eB, nooKoaLay raapoK caatH H e rpynnu  OKcnaiíHHOKHCJioí * 
CTpyKTypH0-CBH33HH0B Boau ynacTByBT b CTaOaaaaanaa uoaeKyAHp11̂  
a HaaaoaeKyaapHoB opraHH3anaa n p o ieaH a . He ynaoTByBpae B 
OH-rpynnu oOyoaosaaBaioT npoHBaeHae b  Hii-cneKTpax noaoou 3 6 1 0  oK 1 

B to Bpeas Kaa BO«opoaHo-CBH3aHHtie OH-rpynnu noraopaBT b ofiA80’ 
3400-3500 OH-1 /5, 6/.

B paûOTe npoBoaaaocB cpaBHHTeaBHoe accaeposaHae ubtoa88  ̂
oneKTpocKonaa h o taBHoro $aOpaaaHpHoro KOj.aareHa (HWC), HaTH18010, 
paciBopauoro xoaaareHa - TponoKoaaareHa (TK) a aoKyooTBeHHHX 
ayKTOB pacTBopeHaa 3ioro OeaKa, noayneHHiix nocae npeaBapi'ieJII’lll> 
peaonHo-ooaeBofl (nPK) a (pepueHTaiaBHOB (iPK) oflpaOOTOK b kMcJ0® _ 
cpeae. npenapaiH aoxojHoro c h p b h noayneHU nyieii BucymaBaHas 1 
raHaneoKOM paciBopaieae (aneroHe) npeasapaTeaBHo onapeHHHXt 
xapeHHux a pa3BoaoKHeHHbac cyxoxaaaB apynHoro poraioro c ko tb» 
noKoaaareH noayneH H3 a e p m  TeaeHKa no aeToay B.H.OpexoBaia

BK-cnerapu KoaaareHa s BHae laCaeTOK, cnpec0“’’
Hux o KBt, npeaoTaBaeHH Ha pao. ií̂ noaocHaiaa I y Bcex ofip88“0’, 
CeaKa ymapeHH a oootoht aa HecKoaLKax paanaiHux no nacToie « 
TeHcaBHocTH KounoHeHTOB. 3to CBaaeTeatoiByeT o tom, mo aaHHU6 
aocn oOycaoBaeHH noraopeHaeii C*0 rpynn, 0BH3aHHux BoaopoaHOÜ 
CBH3BJ0 b npopeooe 06pa30BaHHH peryaapHoB OTpyKTypu, TaK xaK PaC'

B3aaMoaeBoTBHH ueaay ooceaHaiia neniaaHbiMa rpynnaMa, a yaape«116 
b pe3yaBTaTe 0(5pa30BaHaH BoaopopHoB cbh3h /3, 6/. noaoxeHae <i0> 
c h aMaa I y TK a H$K oaaHaxoBO, aro yxa3HBaeT Ha aaeHTanHy» *oi 
KyaapHyn opraHasanaio bthx CeaKOB, b to Bpeua xax aTa xe noAOci 
nPK a «PK oaanaKOBO caBHHyTa Ha 30 cm-1  b HHSKonacioTHy» o6t^' 
irl3BecTH0/3, 6/, m o  noaocu BaaeHTHHx xoaeOaHafi csBara»TCfl 8 iP' 
KonacTOTHyio oOaacTB npa oOpaaoBaHaa BoaopoaHHx CBHseB. CaefloS8' 
TeaBHo, oga Baga oPpagonca HecxoaiKo a3ueHnioT TpeTanHyio cTPÏ11̂  
x) aaeci a Ha apyrax pacyHKax cnempu caBMHyTu no HHTeHCHBHOC1 OTHocHTê BHo ecu aéetiMee b nejwx hx Jiyntiiepo paccMOTpeHM̂ '

xoaaareHa, cnocogcTBya nOHBaeHaio aonoaHaieaiHHx BoaopoaHUX ot> 
b KOTopux ynacTByioT neniaamie rpynnu geaxa. HaoxoaBxo oshoP>0  

B03aeflcTBae Ha H4K npeaBapaTeaiHOB neaonHo-coaeBoB a ({jepMeHT01 ^ 
hob ogpagoiox no3BoanjoT cyaaTi HK-cnexrpu b oCaacTa BaaeHTH1̂  * 
aetiaHHB n h -rpynn (noaoca aMaa A), Tax xax asBecTHo /3 / , x*0 \  
«eHaH noaoc, CBH3aHHtix c rpynnaMa,HBaHionaMHCH aoHopaMa npo10*0 ¡ 
(rpynnH n h a OH), ognnHO goaime, nea cMemeHae noaoc, cBsaa««^., 
rpynnaMa -  axnemopaMa npoioHOB (rpynna C=0). HeogxojaMO o t* ^  
mo b ogaacTa 3000-3600 c m-1 xpoae nh rpynn, noraomam TaK*e C r  
poxcaau, CBogoame a BoaopoaHo-cBmaHHue, a Taxxe cTpyxiyP1*8*1 «¡t 
aa, Haaanae a HeogxoaaMOCTi xoTopoB B HaiaBHOM xoaaareHe B »sC 
nee BpeMH He BusuBaeT coMHeHHB /8 , 9f .  3t0 ycaoxHseT MHTepnP81 r  
nan HK-cnexTpoB b aaHHOM HHTepBane nacTOT, iax xax Bcaea«Iil,e 
ciam oro Haaoxenaa apyr aa apyra noaocu naoxo paapeneHH. OX»1“ 
Hexoropue cpaBHHTeaBHtie ŒBoaH m o x h o caeaaTB.

CnexTpH TK a H$K b ogaacia 3000-3600 cm- 1 Tax xe, xaK 8 
ogaacTa xoaegaHHH aMaa I, aaeHTaxHH. Pa3aaMaeTCH naew 334Û 
xoTopoe ogycaoBaeHo noraoueHaea k h - rpynn, ynaciByionax b ogPa3%  
BaHaa soaopoaHoa cboth, a napoxaa noaoca 3450-3550 cm-1 
hhx rpynn oxcaaMaHoxacaoi a OTpyxiypno-cBBsaHHoa BoaH. Ha oü8li” 
nPK a $PK pasaanaioTCH re xe noaocH no nacioTe, ho cooTHOBe-1'6 L  
TeHCMBHOciefl MeHfleTca. BoapacTaei aoan OH-rpynn a cipyxiyP«00 ’ 
au. npaneM, $PK OTaanaeTCH TeM, mo oonafl BHCoxonacioTHuB 
onexrpa b ogaacTa 3300-3600 cm' 1 aHanareaLHO MeHine, neM y 
MaxcHayM npaxoaaTCH aa 3400 cm"1, a He aa 3500 cm"1, a ao»* 
oh 3340 cm 3HaqaTeaBH0 goaame, qeu y 1IPK. TaxaM ogpa3 0M cn8̂  
b 3T0M w ana30R e  qacTOT no3BOJineT npeanojioxMTL, wto 
Hoe BosaeacTBae MeHBiae saTparasaeT "xpacTaaaaqHocTB", ynopiA8'1 [ T 
hoctb Moaexyan xo-iaareHa, xoth a oho npasoaai x yBeaaqeHHO 88 f  
PUXJieHH OCTM H OÓBÔ HeHHOCTM.

Kp°“e Ta0jieTOt!' B HK-ogaacTH accaeaoBaaa naeHxa, 0TaiHwe *
PK H 5'PK- 3th oSpaauu goaee yaogHu aaa cnexTpaaLHoro aaa033’

Tax xax TOHxae naeHxa (20 m x ) aaoT aynnee paapenexae cneHTP88' , 
One xi pH naeaox HPK a $PK cyneciBeHHO oiaaqaioTCH no pacnoao*01111!^ 
HHTeHCHBHocTa noaocH 8Maa H, pao. 2a. y HPK noaooa axaa D 
ia  b BHCOxoqacTOTHyn ogaaciB no cpaBHeHao o ®PK Ha 40 cu~^< * ’ 
ayaBiaie qero npoaoxoaaT raygoxoe nepexpuBaHae noaoc auu 1 * , 
aaaa H. HagaBaaeanH BucoxoqacTOTHuB oaBarcBaaeTeaBCTByei 06
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d ira  h e- rpynn b oûpaaoBamra BosopojHHx CBH3eü, tsk  KaK H3BecTH0 
/3 / ,  mo npa aTou noaocn ae^opiiaaHOHHHx KoaeCaHaB csBaraioTCH b 
oflaacTB Ooaee bhcokhx nacTOT. Ha Bonpoo, Karaie bto BosoposHHe cbh-  
3H o ynacTaeii nh- rpynn -  cTaôHnH3HpyDinae ana paapaxamontae Moae- 
Kyay KoaaareHa, noiioraioi OTBeTHiB cnempu b oOaacTa KoaeflaHan 
anas A, pac. 20. y UPK cneKip b aioH oflaacTH csBaHyr B OTopoHy 
bhcokhx aaoTOT o yBeaaqeaae« soaa noraoneHaa OH-rpynn a CTpyœryp- 
Hoa bosh, B to Bpeiia KaK y 4>PK npeoOaasaei "KpaoiaaaaieoKaH",yno- 
psso'ieHHaH oTpyKiypa o noraomeHaeii npa 3340 on- ''’. CaesoBaieaBHo, 
a b aaHHOM cayqae mh CTaaKHBaeiien o Ooaee rayOoKHii pa 3pKxaniomHii 
B03aeftcTBBe»i neao<iHo-ooaeBoa oOpaOoTKa no cpaBHeHaio o $epiieHTa-
THBHOfl.

B cBeie pa3aanaa neaoiHO-coaeBoro a ({lepiieHTaTHBHoro BaagHan 
Ha HaiaBHHi ÿatSpaaanpHuii KoaaareH amepecHu aaHHue no B3aaiioae0- 
cTBao uPK a <PPK o nonaBHHaaoBHU cnapioii (HBC). OOhhho UBC ynoTpeO- 
aneTCH KaK HanoaHHTeaB, He 0Ka3HBaa bhhhhhh Ha cipyKTypy <5enKa/IO/. 
b  caynae B03se2cTBHH IŒC Ha IIPK cymecTBeHHofl pa3Haau b onejcrpax 
He HaCanaaeioH, pao. 3. OsHano npa BO3ae0CTBaa nonaBBHaaoBHii cnap- 
tom aa npenapam <PPK HaûaœsaeTCH BHooKonaoToiHiia csbht noaocu 
aims Ü Ha 25-30 ou- 1 . 0 HanpaBaeHaa H3iieHeHHH CTpyKTypti OeaKa b 
aaHHOM caynae Hail noiioraei o y a a n  0SH03HanH00TB H3iieHeHan xapaK- 
TepacTHHecKoa nacTOTH b oOaacTa noaocn alias n KaK npa oOpaOoiKe 
noaaBHHaaoBtiii onapioii, TaK a raaoKoaaeM, koto pua oOhhho BHdynaeT 

KaK syCaieaB / I I/ ,  seaaionHB iioaeKyay 4>PK Ooaee xecîKo». CaeaoBa- 
TeatHO a HBC b saHHOii oaynae arpaeT poaa syOaiean, cbohuh raspoaca- 
aaaa oTaOaaa3apyiosero iioaeKyay gaepiieHTaTaBHo-paciBopaiioro Koaaare­

Ha.
TaKHii ofipa30M, b  pe3yaBT3Te npoBeseHHoro aooaesoBaHHH m u  m o - 

xeii 3aMioqaTB, mo npa B03seaoTBaa seaonHO-coaeBoii a 4>epiieHTaTHB- 
h o 0 oCpafloioK Ha Hint:

-  npoaoxosHT a3ueHeHan b iioaeKyanpHoa (ipeianHoa) OTpyKiype 
H$K, KOTopne npaBOSHT k Heiioiopoa pa3pbixaeHHooia ero iioaeKya a 
yBeaaneHaio soaa cTpyKiypH0-cBH3aHH0a bosk;

-  rayCoKax KOH$opuauaoHHux a3iieHeHHa, KOTOpue conpoBojtsaaacB 
Oh noTepea "KpacTaanH'iHOCTH" cipyKiypH hh b oshom H3 a3ynenHux o ü - 
pa3H0B He HaOansaeTOH;

®C-oneKipH naenoK KoaaareHa: 
nPK; 2 _ <tPK

-  npa nenoHHO-ooaeBoa oopafioTKe npoaoxosHT Ooaee aHanaTeaB- 
HHe HapymeHaH TpeTawoa oipyKTypH OeaKa, npaBosnmae k qacTannoiiy 
p83?HBy bosoposhhx a KOBaaeHTHHx CBHsea, daOaaa3Hpyioii(Hx uoaeicy- 
ay, Hapyioenaio BHyipaiioaeKyanpHoro saeKipooraTanecKoro pexaaa a 
oonpoBoxsaffiaaecH yBeaaneHaea soaa oipyKiypHoa bosh 3a oner ee so- 
noaHHTeaiHoro cBS3HBaHan npa ynaoiaa ocboOoshbbihxch UOOH a OH rpynn. 
JonoaHaTeaBHoe naoao sooTynHux oOOH a OH rpynn B03HaaaeT npa se - 
38uasapoBaHaa nos seitcTsaeii esKoro Harpa auasoB «aKapfloHOBHx kho-  
aoT, bxoshhhx b c o d a s  OeaKa, a raiote e p e a j j u T a i e  OTnenaeHHH cbs-  
33HHHX o KOJiaareHOM aaaaooaxapoB a reK003 / I I / ;

-  $epiieHT8TBBHoe BO3se0dBae, npaBOsnuee k oTnenaeHH» ieao - 
nemasoB, 0Ka3HBaeTcn Ooaee m h b k h m a BH3HBaeT ueHtmee pa3pHxaeHae 
Moaeaya. Meios HK-cneKipooKonaa nosTBepxsaeT, mo npa Tara» oOpa- 
OoTKe ocHOBHan cnapasEHaH naoTB mpyrcrypH Moaeaya ooTaeTon Hea3-  
MeHeHHoa. HeKdopoe Ooaee rayÔOKoe HapymeHae MoaeKyanpHoa d p y a -  
lypn KoaaareHa, oonpOEOxsaiomeeoH yBeaaneHaeii oOb o s h c h h o c t a Oeaica, 
oCycsoBaeHO, BeposiHO, BaanHaeii o o h h h oH k h c h o t h, b cpese KOTopoH 
npoacxosaT $epaeHiaTaBHH0 raapona3.
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