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Ranan A.

PaccMoTpeEBr TpH rpynmosl THAPOQMIABHEIX DACTBOPHMBIX H GUOCOBMe-
CTHMBIX HOAHEMEPOB (MOAHOKCHAKDEJAAThI, N-saMelleHHEIe aMHJLI MOJH-
AKPWIOBBIX KHCIOT, HOJNAMHAAGI HOJUIENTUZHOTO THIOA) — HOCHUTENeHd pas-
H000pasHEIX (DYHKUHOHAJBLHLIX rpynn. BHOMOIMYecKHe TECTHI HOKA3AJH, YTO
OoJUMEPHEe NMPOU3BOJHLIe, HMelolfie (YHKUUOHAMbHBIE rpymmst ¢ dapMa-
KOJOIMYeCKUMH TrpynmaMu, oGIaflalor OHONOrMYecKOd aKTHBHOCTBIO. MeTo-
ZoM (IIyopecmeHTHBIX METOK MCCHEOBAHA JOKAJIH3AIMA HOJIHMEPOB B opra-
HE3Me HA KIETOYHOM II TKaHeBOM YDOBHAX. JlaHHBIE CBUAETEABCTBYIOT
0 HAIMIHE He OUMCAHHOTO paHee mpouecca B dapMakuBeTHKe — TyOyaAApHOH
pesopbumu. C HCHOAB30BAHMEM KUHETUYECKMX MeTONOB u MeToja IIIP
U3ydeHa pEaKIUOHHAA CHOCOGHOCTH (PYHKIMOHAJBHEBIX PYNN U HOKA3AHO,
q9T0 OHa CYINECTBEHHO 3aBUCHT 0T MORBIPKHOCTH 6OKOBOHMl MMEMOYKH, ¢ IIO-
MOIBI0 KOTODOIl OCYINECTBIAAETCA COeJHHEHUE ¢ OCHOBHOM IEIbI0, a TaKKe
B 3HAYUTENBHOI CTeNeHH onpeflenseTca IHPHPOROHl MHKPOOKDY:KeHUsA, B 4aCT-
HOCTH NOJAPHOCTHI0 NOJIMEDHOTO HOCHTeNdA, IIpm cospgaHud IOJHMepPHBIX
MATEPHANOB A MeIULUHCKMX Iledeil He0OXOAMMO B COBEpIIEHCTBE 3HATH
PoJb U BINAHHE KaK OTAeNbHBIX GAKTOPOB, TAK M HX COBOKYIIHOCTI.

B mornajme paccMOTpeHBI HEKOTOPhie 0COOCHHOCTH MONUIMEPOB, COREPHRAMIMX
CBA3ANHEHIC ¢ OCHOBHOM Membio PYHKIUOHANBHEE rpynnkl, Tak KaKk Halid WHTe-
pecsl Kacalorea npoGieM, CBA3aHHELIX ¢ HCOONb30BaHUEM IOMMMEPOB B Me/HIHA-
He, TpUMeHseMBle HaMH NOJUMepHl MPeACTABIANA COGOH B SHAYMTEILHOIM
CTeMeHH IONAPHEIG BEI[eCTBA.

IonnMepsr — HOcHTEAM (YHKUMOHAABHBIX TPyni. [lepsaa rpynna BrIK9a-
er cumrhle, HaGyxmme B Bofe reqm. CaMbIM H3BECTHBIM MPECTABUTENIEM 3TOrO
THIA ABIAETCA monuokcuaTuaMerakpuaar (IIOIMA)
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Tax rak y TIOOMA scerga mpoxogar dacTuuHaA mepeareprduramusa ¢ o6-
paszosannem IJIMA, ero Heab3a HOAYYUTH B BUfe JHHEHHOTO BOFOPACTBODH-
Moro moimMepa. OOHAKO MOMKHO IONYYUThH IOJHUMEp, PACTBOPHUMHI B cUHpTe
(MeTanoNe), KOTOPEIA MOCHe BBICYHIMBAHHUA CIIMBAETCHA, 06pasysa MOMHOCTHIO
HePACTBOPHUMBII MHAPOTEND.

Bropas rpymma — 310 N-zamelmqeHEmle aMUJEI METAKPUIOBOH KHCJIOTHI,
KOTOpEIe He MOJBEPTranTCA TPAHCAMATHPOBAHUIO W, CIeJ0BATEALHO, AT JH-
HefiHbIe, YCTONTMBbIE, BOXOPACTBOPEMEIE I OGHOCOBMECTHMHEe comoimmepsi [1].

. Hamm 6putu Gollee Becero MaydeHEI MOMMMeEpH k comojmMepbl N-(2-oxcumpo-
ous)Merarpunamuga (OIIMA) [2], koTopelit moMEMo IpPOTero HCOOMB3YETCH
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TperbuM B3ATHIM A HCCIEJOBAHYMA IOTEMEPOM OBLI MONHAME[ HOJHNEN-
THIHOTO THIA HA OCHOBE MONHMEPOB aCHAPATHHOBOH KHCHOTHI, KOTOPHIA MOMY-
vanm m3 nommcyknwaumuna (IICH). Peaxnueii mommcyKnwWHEMEAA ¢ 2-aMHHO-
BTAHONOM MOKHO NPHETOTOBATH IOJNAACHAPATHHAMEJ, KOTODPHI H3yyalu Ha
IpegMeT OpEMeHeHHs B KadecTBe 3aMeHmTens muasMel kpoBm (ITO9A) (4]

H
N
/0 (1?  NCHCH,OH 0 NHCH,CH,0H
¢ c Sy d deo
/ / s
—céu \N—CH \N—- o —ci OnubH NH—
AN / / | AN yd
CHg——C Y'\ \CHg—C (ng CHz—-"C
\
Mo o C=0 0
|
}\I\ NHCH,CH,0H
NCH,CH,0H
/
H
ncu M03%A

HNueprrOCTs MocieAHET0 W HPYIUX DONMACHAPATMHAMULOB MEI IPOBEPANH
in vivo m in vitro [5, 6].

B xagecTBe OCHOBHL AMA HENOfl rPYNNE XEMHIECKEX MORM(UKALMI HAMH
GBLI HCIOB30BAH PEAKTHBHEI HOJNAMED B BHJe MAKPONOPHUCTOTO C(epHILCKOro
Bocuteasa. Ero modywaau myTeM CYCHeHSHOHHOM MOJUMMEDH3ANUA TIMIANAIME-
tTakpmwiara [7], mCHmoab3yA pasAWIEBIE COIMBAOINME ACEHTH; B TOM CIydYae,
KOI[]a HecKONbKO ruApodobHbIi XapakTep ceTKA He MeNIaeT OIPUMEHEHHI, HC-
HOJBL3YIOT STHICHAAMETAKpHIAT (7], B mpoTHBHOM ciIydae — Goxee rufpoduib-
HBle CIOMBAIOIME areHTH, a4 WMeHHO IPOM3BOJHEIE MHOrOOCHOBHEIX CIHD-
ToB [8]. Ilonydesnsiit B peayapTaTe HOCHTENb, B KOTOPOM IPHE HCIOIL3OBAHUM
COOTBETCTBYIOIIE TEXHOJOIAY MOKEO B IINPOKEX IpedelaX BAPLEPOBATH pPas-
MepH ¢hepHIECKEX YaCTHUI, OBEPXHOCTh W MOPHCTOCTh [9], myTeM mapecTHBIX
peaxmuii mepeBoauTeA B Uedblii pax npoussomusix [10].

OyHKOEOHAIbHBIE TPYINS ¢ (apMakodorndecKuMu cpoiicrBaMu. I{eatpom
TAKECTH HAIMAX HCCAETOBAHUIT Bce ellle ABIAETCA perleHUe O0MMX BOOPOCOB
MCIOIB30BAHUA IONMMEPOB B MepuumHe, Tak, HADpPEMep, MBI OPUrOTOBILIH
noiuMepHbie aHTUAHAGeTHRY, 9T00b YCTAHOBHTE, COXPAHAIT U BelmecTBa 3T0-
o TAOa OMONOrA4ecKyi0 aKTHBHOCTh TaKkKe B MaKpPOMOJIEKYIAPHOH (opMe.
Msr camraeM, 9T0 pemIeHHI0 3TOr0 BOIPOCA MOTYT CIocoBCTBOBATH 06pasoBanme
PABHEIX BEJ0B KOBAJIEHTHOH CBA3M MeKAY (PYHKIHOHAIBHON MOIEKYIOH W Imo-
AEMepOM-HOCHTeICM U H3yueHHe OMOJOTHYECKOH AKTEBHOCTH HONYICHHBIX Ta-
KEM 00pasoM mpenapaToB. Mbl uabpaiu MHCYINH Kak npuMep Gonbmoii o opa-
HAI — KAy IpEMep Maloii Omojormuecky akrABHOM rpymmil. [as monyuenmsa
($apMaKOIOTHIECKN AKTUBHBIX NOJMMEPOB HMCTIOMb30BAJNM KAK TOJXUMEDAHAT0-
THYHbIE Deaknud, Tak I CONONMMEPHM3ANUI0 ¢ NPOM3BOXHBLIME OGHONOIHIECKHA
AKTHBHOTO BemecTBa. B pesynprare moimMepaHaJormgHOl peakME K COMONH-
mepy N-(2-okcumpommn)MeTakpunamufa ¢ n-uuarpodernasaeM sdupom N-me-
TAKPUAOUATTUNUATIAAGHEA MYyTeM KOBANEHTHOW CBA3M NPHCOSOEHANH MHCY~
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Brino moxasaso, 9To KOBAJIeRTHASA CBA3H MOHMMAET AKTHBHOCTE KaK in vitro,
Tak ¥ in vivo, OQHaKo 0 CPABHEHH0 ¢ KPECTATIXICCKUM HHCYIXHOM IONUMEp-
HBI HHCYJMH OTIMYajca Golee saMeIIeHHBIM HadanoMm AeiicTsua m Ha 50%
Gosree QMUTEILHBIM TTHKEMAYICCKAM JeHCTBEEM.

Hna comonmMepmaanum GHLIM CHHTE3HPOBAHEI HpoM3BOAHBIE N-(4-armHO-
Geasoxcynpdonmi) -N'-mouesmnnr [12]

R—CO—NH—7 \—80,—NH—CO—NH—C,H,,

CH, CH, CH,
| | |
rge R: CH;=C—, CH,=C—CONH—(CHg)s—,  CHy=C—COO(CHy)s0—,
CH, CH,— //___\

CH2=(‘]—COO(CH2)2OCONH——CIH— ,

IPHUTOTOBICHB UX comoanMepsl ¢ N-(2-0KCHOPONMI ) METAKPAIAMEIOM U HCCJIe-
JOBaHO AeiicTBHE in vivo. Brmojornaeckue TeCcTHl TIOKA3AJIM, 9T0 KAK MOHOMEp-
HEI®, TAK U TIOJMMEPHBIe TPOU3BOTHEE 001agat0T GHOIIOTAYIECKON AKTHEHOCTEIO.
Booame owesmpgmHo, TT0 MO KpaliHeit Mepe HEKOTODHIE PEaKIUE, 00YCIOBIHBAI0-
mpe JelcTBHE CYNb(OHMIMOIEBHHOBEIX AHTUAMAOETHKOB, MOLYT IPOTeKaTh
[OPY YyYACTAH LEN0H MOJIeKYIE HOIHMepa.

HenonszoBanne (hayopecneHTHBIX METOK MifA Hal0aiofeHHsa 3a IMOBEACHHEM
PACTBOPUMBIX CHHTETHYECKHX NOAMMEpPOB B opraHusme. Hawx yme coofimeno
gamz pamee [13], dayopecuerTHble MeTKE GBUIM BHIGpaHBl A HAGIIOLCHUS
pacupefeleHns H HAKOTUICHUA TIOMUMEPOB B Teje BBUAY 3HAUYMTEILHON MHOTO-
CTOPOHHOCTH 3TOTO METO/A.

PeayanraTs DpomIIOCTPHPOBAHEL IBYMA IPEMEPAMHE: NpA (IyopecleHTHOR
MApKAPOBKE ¢ IOMOMIBI0 KOBAIEGHTHO-CBA3AHEOTO WPOM3BOTHOIO (IyopecieH-
Ha [14] 9yBCTBETENHHOCTH OTKPHITHA MOTEMepa B TKaHE cocrasiaser or 107°
o 107? 2/e, 9r0 mpemcTaBiseT ¢o0oil YyPOBEHB, KOTOPOTO MOKHO [OCTUTHYTH
TOJBKO ¢ MOMOIIBI0 HM30TONHBIX MeToHo0B. IIpd U3ydYeHMH JIOKANM3AMUU TIOJH-
Mepa Ha KIeTOYHOM H TKAHEBOM YPOBHAX (IyopecmeHTHBIA MeToJ OKa3biBaer-
cs ropasfgo Gomee BBITOZHBIM, DOTOMY UTO OH I03BOIsAET MOXYIHTH Gollee TOU-
Hy0 JIOKaNIM3aluio, uYeM MHKpoaBropagmorpadgma. Pmc. 41 mokassiBaer
BBIflelleHHe IByX PACTBOPHMBIX IOJKACIAPATHHAMEAOB B Tele KPOJIMKA: KOH-
TPONBEHI HONHEMED, CONePRAMMUR TOJIBKO OKCHATHIOBEIE TPYIIbI, CONMOCTABIEH
¢ DOJEACHADATMHAMAJOM, KOTOPEI HAPALY ¢ 3TEMH TPYIIAMH CONEPKHAT elfe
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20 Mon.% tHpo3mHOBEIX ocraTkoB. OGa moNMMepa MONyYeHH M3 OJHONO IpeJ-
mectBeEHUKA — IICH, copepsxammero 0,5 mon. Y% ¢ayopecuentroit merku, Iak
BHJHO M3 PHCYHKA, THPO3UHOBEIA OCTATOK CYI[ECTBEHHBIM 06Pa30M HAMEHSIET
KHHOTHAKY BbIJeJeHUA, IpHIeM CPe3bl IeI0oro 3aMOPOKeHHEOT0 OPraHUaMa MOKa-
3aJid, UTO MPERNOUTEHHEe OTHAACTCS HAKOILICHHIO B HDOYKAX. | MCTOIOTHYeCKmit
Hpemapart Io4er mocie BBefenusa 50 xe/ke monmMepa, COTePrRAIIEr0 THPO3HUIO-
BbIe OCTATKM, MOKA3aJ, 9TO IOJHMED HAXOAUTCA B BBICOKON KOHIEHTDANMH i
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Puc. 1. Koanuecteo monuMepa 4, 3ajiepAKaBHOe B OPraHII3Me

Kpoauk, 10 m2/x2 (MHTpaBeHO3HO). I, 3 U 4 —JIOBA, M-10—*=10, 20 u 30 COOTBEeTCTBEeHHO; 2 —
IIO3A ¢ 20 mou.% rpynn COOH; 5, 6 — IIODA, B KoTopoM 20 MoN.% N-OKCHATHIHHBIX IpYyMI 3aMe-
HEHO Ha OyTHABHBIE (§) M 2-(4-OKCH(PEHMI)aTUIbHbIe TPYNILL (6)

Puc. 2. CKOpocTh aMHHOJM3a COLONMMEpOB (a, a’) M MoHOMepoB (6, 6') 4-HHTPOQEeHMIo-
BEIX CHOEBIX 3Qupos, comepxammx Ooxopbie mend — CONH(CH:),COOCsH.NO, (a, 6)
7 —~CO(NHCH;CO).0CsHNO; (a’, 6'):

1’'—3 — gHadeHua x, 2—7, 11 — sHaveHuA n. IIpUMeHATHN TpeT. ﬁy'mnim&l-'[ (é),; Moas/a) B IMCO,
D{Co/C¢

t(0,1)

OT OCHOBHO# memu Mo pPeaknMOHHOPO LeHTpa

25°, KoHneHTpamust HUTPODeHUIBHEIX odpupor Co=10-2 moav/a; ky = ; d — 4HCII0 aTOMOB

HIPOKCHMANbHBIX KAHAJBIAX, IPHIEM 9Ta KaPTHHA OCTAETCA B OCHOBHOM 0e3 Ha-
‘MeHEeHHA B TedeHUE JBYX MecAmeB (0 KOHI{a OMBITA). TO CBHIETEIBCTBYET O
HANHYAW He ONUCAHHOTO [0 HACTOAIIEI0 BpeMeHH Ipomecca B hapMaKOKHHETH-
Ke PacTBOPHMEIX CHHTETHIECKHX IOJHMMEPOB, T. €, 00 mX TypOymapHoil pesop6-
ITHH.

Ilo-BroEMOMYy, HH OHA XEMHYECKAA CTPYKTYpPa B CHHTETHUECKWX IONHEMeE-
pax He ABIAETCA NOIHOCTRI W 0e3 HCKIIYEHHA WHePTHOH H0 OTHONEHHIO
KO BCEM pasHoOOpPa3HBIM TpomeccaM, MPOTeKAOMUM B OpraEuaMe. 3To 0coben-
HO COPABEINIWBO [JIA CIyYafd MAKPOMONEKYIAPHEIX cOeJHHEHNI, Tie oOUpefeleH-
HYI0 POJb MTPAIOT HE TONBKO XAMEYEeCKNe, HO H (DE3MKO-XEMHUIECKHEe W (PH3H-
YeCKHe CBOMCTBA MAKPOMONEKYA WM JKe COCTOAIMX H3 HUX NOBepXHOCTel
CHCTEM.

Peaknuonnas cnocoGHOCTh GOKOBHIX IemoYeK. AKTUBHOCTh (PYHKIHOHAIb-
HEIX TPYNil B MOJIEMEPHEIX CHCTeMaX 3aBHCHUT OT memoro papma daxrtopos. He-
of6xomuMo IpesKEe BCETO YKasaTh Ha ABAa M3 HAX, a HMEHHO — BIUSHAE XapaK-
Tepa CcoeAWHEHEMA (QYHKIMOHAJIGHOH TrpYymOs ¢ MaKpOMOJNeKyloit H Tak
Ha3bIBAEMBIX (MHKPOOKRPECTHOCTEH» (YHRIMOHANLHON IPymmEL.

DU3HOIOTHIECKH AKTHRHEIE TPYIINEL 92CTO BROAAT B OOKOBBIE IIellH BOJOpA-
CTBOPUMBIX IoIHMepoB. BoapelicTBHe sTux TPYIO HA OPraHO3M, TOYHO TAK IKe
KaK XMMNYeCKas aKTHBHOCTh, MOLYT B 3HAYUTEIbHOH CTeNEeHH 34BHCETH OT
XAMATIECKOR CTPYKTYpH GOKOBOM MEMOYKH, OT €e 3KeCTKOCTA E 0T KOOIePaTHB-
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HBIX BO3[eliCTBUIl KATATATHIECKOTO0 XapaKrepa. JTa mpoGieMa IpefcTaBlIAeT
coboit 00muit mETEpec. ,

W3 umcna pasnidgmBIX BO3MOMKHHIX MNOJXOMOB MEl H3YYadE AKTHBHOCTH
($YHKIMOHAIBHEIX [PYNN, CBA3AHHEIX ¢ XAMHYSCKH PA3MUIEEIMEH GOKOBBIMH
nemouyKaMd pasHoll WEHEL [{aa aT10it paboTH MH HCHONB30BAIN PaCTBOPUMELS
IpOM3BOJHEHE METAKpHIaMumoB. MoHOMepaMHU CIYRUIE IGO0 4-HETPOEHOID-
HEIe clI0kHBIe 3hmpsl, nnGo N-okcHpTAIHMHIEBIE CIOKHBIE 9()HPEH METAKRDHU-
JOATEPOBAHHEIX ®-3MHHOKHCIOT, KOTOPHE CONOMAMEPHIOBAIH C 2-OKCHIIPO-
OATMETAKPAIAMANOM. BEITH momyYeHEl pAcTBOPUMEIE COMOIEMEPEL CIEAYIOMIEro
COCTaBA:

CH, CH, - CH, = - CH, -~
[ | |
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| | [ |
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UsMepsanu cKOpOCThH AMHHOAN3a KaK A MOHOMEpOB, TAK W MIA CONOIHMe-
poB. Jra CKOPOCTH OBLIA BHIpaKeHA KAK 3HAYCHHE BPEMEHH £y, HEo0X0MMOro
IJig IpeBpalleHds NOJOBHHEL BCTPOGHHOTO B HONEMEDP AKTUBHOIO CIOMKHOTO
agupa. B kavecTBe milTocTpanmu Ha pme. 2 MOKA3aHO MPOTEKAHEE AMWHOIN3A
HOPHUBEJEHABX BHIIE 4-HEATPOPEHAIBHBIX CIOMRHALIX dPUPoB (KaK MOHOMEpHBIX,
TaK ¥ HONIMMEPHHIX) ¢ HCIOJNb30BAHHEM TPET.0yTHIAMHHA; PEAKOUI0 IPOBOIM-
am B JIMCO. ,

Mur mpepmaraem caefymomee oGBACHEHHE BBLICOKOM CKOPOCTH aMHUHOIN3A
4-ERTPOEHONBHBIX CIOMKHBIX 5Q)HPOB NIMIKUHA B B-aTaHEHA:

. 0- 0~
/ i
R—*C CH, R—C=N—CH,
/
\N \C+ — H \C’r
| SN
H \O—NP \O O—NP
‘0.
H
+ N-R’
1 H
0 0"
V4
B—C/ CH, R—+C/ CH, O—NP
NN NSNS
NH C ~— N C
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IIpoucxogur o6pagosaHHe BHYTPHMOJEKYIAPHOH BOMOPOAHOU CBA3YW, BHJ-
Hoit B MK-cmerTpax, kotopaa ofpasyeT KoNbI0 MERAY aMENHOR CBA3BI0 U Kap-
GOHHNOM CJIOKEOI(EDPHON Tpymmel, 4To 00yCIOBAMBAaeT BEHICOKYIO CKOPOCTD
" ammBEonm3a. CremoBaTesbHO, OHA MO/YKHA Pe3Ko yIacTh, KOLAa KONBIO HMEET
folbIle MIECTHE aTOMOB, TaK Kak 9(eKT, mposABIeHHBIH BOJOPOHOI CBA3LIO,
CTAHOBHTCA Bee clabee, H IpH JaJbHeAIIeM BO3PACTAHUHA 4HCJIAa ATOMOB yIje-
POA CKOPOCTh H3MEHSETCS yiKe 09eHb MAlo.

Ipuyunoit Gonee MeIEHHOTO aMAHOJA3A TIOJHMEPOB MO CPABHEHHIO C MO-
HOMepaMH, MO-BHIAMOMY, ABIAITCA NPOCTPAHCTBEHHEIe 3aTPyAHERHA, BHI3BAH-
HEIe TONHMEPHON Wenbio, T. €. BO3MOKHBE KOHQODMAIHOHHBIE BIUAHHA HIH
KO NOHMKCHHAA HOABMKHOCT YHKUMOHATBHON TPYIIIHL

MexaEH3M YCKOPEHASA aMHHONN3a, HAIAYHE KOTOPOro HpeAmoJarajioch IAf
TTHIEHOBBIX GOKOBHIX IMEMOYEK, MOKHO DPUMEHHTH TaKKe ANA 00hACHEHAA
aMEHOIA3a BUTPOPEHMIBHBIX CIOMHEIX 3)HPOB, CBA3AHHEIX ¢ NUIIANTHOBEIMA
0 TPUTTANMHOBEIME GOKOBEIMM TIPYIIIAME, KOTODHIA OpOTeRaeT GHICTpee, IeM
y anugaTHUIECKHX LEToYeK COOTBeTCTRyoImel Ammasl (puc. 2) [15].

B peamxuuAx aMWHONH3a Pearupyer ¢ KOHIOM OOKOBOH HEIOYKM MOIEKYIa
amuBa. Ecan 3aMeHETE 3Ty MOJIERyIy MaKpOMOIEKRYJIOH, KOTOpasA HOMHEMO Ma-
N0l MOABIKHOCTH HYMKIAeTCA B O0YeHb CeNeKTHBHOM KOHTakKTe (a TawkmM
PEaKTHBOM ABIAETCA QepMEHT), TOTYIATCA APYIHEEe PEe3YILTATEHL: MPH H3yde-
HUU pPacHIeIeHEns HATPoAHW AN QeHnIalaRrHEa Ha KOHIE GOKOBHIX IEIOTer
AHAIOTHYHBIX IIOJIMMEPOB XUMOTpUICHHOM [16] osmromemTHEHEE NIENOYKE
BEIBEIBAJFM 3aMelJeHHe MeicTREUsA (GepMeHTa, M CAMBIM JyYmIEM cy0CTpaTtoM
SABHIACH NEMoYKa aJuaTHIecKoil npupossl. MBI canTaeM, 9410 ¢ TOUKH 3PeHUSA
KatdecTBA MONHMMEPA Kak cyGcrpara Wis (pepMeHTa OYeHBb BaJKHYIO POJIb HTPAeT
MOABMXHOCTD (OKOBOI MEIOIKH.

Hoppusknocrs Gororoil menmouxn. UToOH MOMYIUTH BOSMOKHOCTH HEIOCPE]I-
CTBEHHO CPABHUTE PE3YJIBTATHI, MBI BOCIOIB30BAIACE IS H3MEPEHAA MOABIIK-
HOCTH TEMH e CAMBIMH <CONOJUMEPAMH, YTO ®W B SKCIHEPHMEHTaX IO
AMUHOJIU3Y — HUTPOPEHMIOBLIA CIOKHEIT 5up IO/BEPraln B3aUMOAEHCTBEIO
¢ 4-amun0-2,2,6,6-TeTpaMeTHANUNEPEATH-N-OKCEMOM,

Amanns cuerrpos JIIP mokazam MOHOTOHEYI0 3aBHCHMOCTH BPEMEHH KOD-
PelANEE T, KOTOpPOe XapaKTeprHayeT ABMKeHHe COMHOBOM METKH, OT JIUHEL Go-
KOBOH HEMOTIKA KAK aNA@aTHIeckoro, TaKk N MONHTIANAHOBOTO THOA. ITO 03HA-
Ya3eT, YTO0 ¢ BO3PACTAHMEM [JIHHHL G0KOBOil LEMOYKH IOJBHMKHOCTH CIMHOBOI
MEeTKHI MOHOTOHHO yBemmuupaercsa [17].

Ha pwme. 3 comocraBiena 3aBUCHMOCTh BPEMEHH KOPpPeIANAHW OT AJIUHEL
GokoBoll memogku m ee cTpyKrypH [18]. Ua pmcyHKa BHAHO, 4TO 3HAYUTENHHO
Gonpmreil TOABHMKHOCTBIO O0JAAa0T KOHIBI GOKOBBIX I[eI0YEK, 00pazoBaHHbe
aguaTHISCKIME 3BEHBAME, OO0 CPABHEHMI) € TONANIHIEHOBBIMH GOKOBBIMH
IpyNHaMu, eCITH B3ATH IA CPABHEHUA HENOYKE OXAHAKOBOM NIHMHEL.

BoxoBsie nemoykn B KavecrBe cyGerpara mua fpepmenta. [lomygennsie mam-
HBEIC, Ka3aJI0Ch, HOATBEPIKIANHM HAMe NPEeJIoIOKeHUe O POIH HMOABMMHOCTH
npi fepMEeHTATHBHOM pPACIIEIIeHHA GOKOBBIX Iemoder. YToOB MPOBEPHTDH 3TY
3aKOHOMEPHOCTE Ha TOM jKe caMOM Hafope COMOJIEMEPOB, Ha KOTOPOM H3MEpAIH
HDOMBHKHOCTD U PEaRIMOHHEYIO CI0COGHOCTH, MBI MOBEPraId aAMIHOIU3Y COLO-
JEMepHl ¢ HETPOQEHANLHHIMA CIOKHEIME 3¢upaMna, L-germranaaun-4-AATPO-
AHUAUAOM ¥ Auramnui-L-deHunananni-4-HATPOAHHIEAOM, HOIYIaAd MAaKpoO-
MOJeKyJIApHEle Cy0CTpaTHl XWMOTDHICHHA, AHAJIOTHYHEE WCIOIB3yeMbIM
B ymoMaHyToil paGore [16]. ¥ atmx mommmepor Gbura msMepeHa HadambHAA
CKODOCTH Uy OTHIeIlIeHAS 4-HATPOABHINHA B OJHHAKOBHIX YCIOBEAX. XOTA MBI
1 He OHPefeNnin Ky B Uy A3 dTHX M3MEPeHHI, BCE e MOKHO CIeJIaTh BHIBOJ
(puc. 4), 970 peaKmEA UMeeT MAKCHMAILHYIO CKODOCTH B CIydde ammpaTmde-
cKoil GOKOBOH IeTOYKH, 06pasoBamHOll W-AMHHOTENTAHOBON KHCIOTOH (3HAHTO-
Boit). OnATh MOATBEP;KAAETCA TOT (PAKT, YTO HONETIUNAEOBAA GOKROBAS IEIOT-
Ka 3aTpyAHAeT epPMEHTHEIN rUAPONA3 cyGeTpaTa. ITo, MO-BALHMOMY, BRI3BAHO
JKECTKOCTBI0 IEMOYKM M TeM CAMBIM 3aTpyAHEHUEM B3aUMOJEHCTBHA MEMIY
aKTHBHEIM MECTOM (DepMEHTA H CYyGCTpaToM.
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Biusawe oxpy:keHHA Ha AKTHBHOCTH (PYHKHUOHANBLHOIU rpymmbl. C TOYKEH
3PEeHHA CHOPOCTH PEaKOUH, MOBeJeHHe (YHKIHOHAJIHHOA CPYHIBI, MPHCOETH-
HeHHOH K IOJMMEpPHOM I[ellH, MOJKET Pe3K0 OTIMYATLCA 0T XHMHYECKH TOR-
JecTBeHHOH (PYHKOEOHAJIBHOR TPYNOHl, IpHCOeIWHEHHOE K HeOOIBIION Mome-
KyJde. IT0 OTMEYeHO B HPEAOIECTBYIOMEN YacTH B CBA3H C 3aMe[IeEHBIM
AMHHOIN30M, BHI3BBAHHHIM, II0 BCeHl BEPOATHOCTH, SKPAHHPOBAHUEM HOJHMEpPHOH
1remouroil. OHAKO CelleKTHBHAS COPOLHA PearHPYIIIHX BemeCTB WA APYLHX
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Puc. 3. 3amucAMOCTE BpeMeHH KOpPpeNALMH T OT [JAAHEL GOKOBEIX memei

~CONH(CH,) ,CONHR (a) m —CO(NHCH,CO).NHR (6), rne R=22 6 6-reTpame-

TARDRTEePUTUE-N-OKCHI; d — YHCJI0 ATOMOB OT OCHOBHOH memu xo R, mudpsr y mpsn-
MHIX — 3HAUCHHA & H &

Puc. 4 3aBHCHMOCTH, HAYAIbHOH CKOPOCTH pACIieIIHHST HHTPOAHWIHIA (eHUIAT-
AHMHA OT JAVIMHBL ¥ IIPUPOJLI 6OKOBOM memn:

a — —CONH(CH;)nCO — ®A — NHCHNO,, 6 — CO(NHCHch)x — ®A — NHCHNO, (mud-
. PH Y KpUBO# 6 — sHaTeHn 2)

KOMIIOHEHTOB Cpe/iBl, CB3aHHAA ¢ Goabmeil a)puEEOCTEIO K TOIHEMEPHOM 1N,
TAKMKE MOKeT OKA3aTh BIUAHAE HA aKTHBHOCTH QYHKUEOHANBHOM IPYIIbL.

IdpdeKT MOTAPHOCTH MAKPOOKPECTHOCTEH O0COOEHHO OTUETIHMBO BHICTYHAET
B CIy98e CIINTEIX COMOJUMEPOB, THE peaknuy (yHKHEOHANBHEIX IPYILI HpOTe-
KaloT Ha MOBEPXHOCTH. B Hacrosimee BpeMs MbI 3aHUMAaEMCH H3yYCHHEM ITOMH
MPOGIEMEL, ‘

Kar mssecTHo m3 nmmreparyphl, xelar popua [19] okaskiBaer raranuTHIE-
CKOe MeliCTBHe HA CHUMMETPHYHYIO0 THPOreHHM3AIMI0, NaBasg BHICOKMH ONTHYE-
CKHA ¥ XUMHIECKHil BBIXO[

H PQI/Ph H FhPh
Me o] ' \
>< P\ h/Cl +Hy~ pacraopuren:, Me, 0 \: /(‘l
Me” \g AN YCH,=CHR Rb~- 4
H Pacrsopures:. Me 00—
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Prc. 5. Kumetnka oGpasosanmumsa N-amerwideHuialaHuHA
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NHCOCH,
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Puc. 6. Tenmora cMauupBasuA (YepHAs IIKAJa) CONMOJHUMe-

POB B 3aBHCHMOCTH oOT coctaBa (I'MA — raumuguaMera-

kpumar, MMA — Mermamerakpuiaar, IJIMA -- sTumengu-
Mertakpuaar, OMA — B-oKkcHITHIMETAKPUIAT)

Eciu stra ¢gyHxnmosanpHas Tpymma cBssaHa ¢ EocaTeneM Mepuduanaa,
o0rapaomuM HU3KOM [IOIAPHOCTHIO, TO OHA OKA3HIBAET KATAIUTHIECKOe ReHCT~
BHE Ha IHIPOreHH3aNMI0 HEIOJAPHBIX BeI[ECTB, HAIpAMED YIJAEBOJOPOIO0B, HO:
He Ha IpefMeCTBeHHHKOB AMHHOKHCIOT, HANDAMED C-ANETAMAHOKODHIHYIG:

KHCJIOTY, XOTA KOMIUIEKC caM N0 cee Jerko KATaJM3UPYeT Ty e peak-—
ouso [20].

i

P{;P/Ph .
& P>u,<°‘

7\

Ph Ph

Cl

=4

Rh<

pacTBOpHTEL!

/
o

pacTsoputeln

T

A B

Tak Kak B HalleM DPACHOPSIKEHHH MMEETCA Nelblii PAM CITHTHIX, CPARHA-
TeJILHO TOJAPHBIX IOIHMEPOB ¢ AJBAErHAHON (PYHKUMOHAJLHOH TPYIIIONM,
mOCpeACTBOM KOTOPOHl HaM YAaloCh HONYYHTH KATATHTHIECKYIO TPYIIY, 0 KO-
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Topoif MBI TONBKO 4To roBopumu (OpoAyKT B Ha mpephiAyImmei cxeme), MBI
.CMOTJIM TPOBEPUTH HA ombiTe (pHC. D), 9TO MOJAPHOCTH HOCHTeNA QYHKIHO-
‘HANBHOH TPYIIE! JeHCTBHTENLHO BIMAET Ha BO3MOMKHOCTH Karammsa. Iloaromy
‘MBL MOMKeM MOJITBEPIUTH MpeIoJosKeHHe 0 TOM, YTO HA 9Ty PeaKmhio OKa3bi-
‘BaeT BIEAHHE NOJAPHOCTL HocuTena [21].

Ilpn B3aHEMOAEHCTEHE HEPACTBOPAMEIX IOJAMEPOB ¢ GHOMOrHIeCcKoi cpefoi
(HeBakHO, ABIAITCA JIN HOJUMEDH MAKPOMOPHCTHIME MM He TOMOTeHHBIMH)
.OTYETIHBO MPOABIAETCH OTMEYEHHOE BEIE 00CTOATENBCTBO, 3 MMEHHO TO, 4TO
«HedyHKIHOHANBHOr0» KOMIOHEHTA B mOJIMMepe He cymecTByer. COBOKYIHOCTE
BCeX KOMIIOHEHTOB OKA3RIBAET permaioliee BiuAHHe, HANPAMED, HA COpOOAOH-
HHE CcBoiicTBa HomuMmepoB. C TOYKH S3PEHHA COBMECTHMOCTH IPOTETHIECKHX
‘MATEpUaNoB ¢ KPOBBI0 MBI MCCIEAYeM 9TH BOIPOCH ¢ moMoIinbio MH-cnexrpocko-
mu u ayopecuenTHO-MeueHbIX GenKoB mrasMber [21]. Ha puc. 6 moxasaHEl
TeILIOTH CMAYMBAHAA IMOJHMEDHbBIX HOCHTENEH paanwdHoro cocrasa, U3 arora
PHCYHKA BHJHO, YT0 HCKATh B IOJNMEpE TPYIY, JUIIeHEYI0 KaKoi-1060 GyHK-
MU, OYeBUHO, COBEPINEeHHO GesHaaeskHo. Bee 3aKI0YaeTCa TOMBKO B TOM, ITO
HeoGX0UMO B COBEDPIICHCTBE 3HATH 3TH (PYHKIMH KAK B OTHENbHOCTH, TAK
M B UX B3aWMHO} CBA3H W WCIIONB30BaTh HONYIEHHbIE CRelEHHA [ OPOEKTU-
POBAHUA H CHHTE3a TOAAMEPOR ¢ Hauboaee TYMAaHHON HENbI0 — A COXpaHEHHA
U yIyunieHHS 3[0POBBA YEJOBEKA, -

MHCTHTYT MaKPOMOJEKYIAAPHOH XUMHH
YexochoBankoii AKafeMUy HayK
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WS LN

SOME SYNTHETIC POLYMERS WITH FUNCTIONAL GROUPS
FOR BIOMEDICAL APPLICATIONS

Kalal J.
Summary

It has been stressed several times that the research of biomedical applications of
.synthetic polymers at the IMCH is directed mostly to general problems of chemistry,
physics and also of polymer organism interaction. The aim of this contribution is to
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demonstrate how this attitude is reflected in the field of polymers with functional groups.
The study of soluble polymers is based on two different polymeric chains: a poly-
methacrylic acid derivative (I) and a polypeptide (II) derived from polyaspartic acid.

CH,

i COR’ CH,—COR’
~d—cn, [ y ] [ i J

! —~NH—~CH—CH,—CO— | | —NH—CH—CO— |nm
_ COR .,

1 I1

If R = —~NH-CH,—-CH(OH)—-CH; or R' = ~NH-CH,~CH,0H, physiologically inert poly-
mers polyN(2-hydroxypropyl)methacrylamide or a,p-poly-2-hydroxyethyl-D,L-aspart-
amide are obtained. However, special functional substituents may be chosen for R and
R’ to control the reactivity, physiological and immunological activity, enzimatic degra-
dability, distribution in the body, etc. The effect is usually not a simple function of
mere presence of the side chain group, but is deeply affected by the conformation.
It will be shown what information in this regard can ge obtained by spin-label techni-
q;le using 4-amino, 2,2,6,6, tetramethylpiperidine N-oxyl (III) attached to side chains
of various

CH, CH,
A4
—C
/ AN
H,N—CH N—O
AN
CH,—C
Z\
CH, CH,
111

length and composition with polymer I as a backbone. :

Another source of enligﬁtenment of this point will be presented by discussion of
the reactivity of substituents R carrying terminal p-nitrophenyl esters of carboxylic
acids. This theoretical background is then used for the design of e.g. enzymatically
cleavable links between the polymer and drug, enzymatically cleavable cross-links bet-
ween polymeric chains, models for studying immunity problems etc.

The knowledge of the fate of soluble polymers in the body is a corner-stoun of
their practical applications. The use of substituents R’ as indicators (reporters) will
be demonstrated on two examples: the first one, reported on the 77 Prague 17:h Micro-
symposium, consists of fluorescent labelling technique, which allows the detection of
soluble polymers in the blood, urine and individual organs at the level of the radioisoto-
pic metﬁod. The other one is based on chelating of a soft gamma-rays emitting short-
living radionuclide which can be traced by scintigraphy of a living intact body. Several
coumarine derivatives will be described which have simplified the use of the former
method with polymer I, since the labelling can be achieved by mere addition of these
derivatives to the polymerization mixture. Another important extension of this method
will be reported by presenting results of the histological and cytological detection of
polymers with fluorescent marks, which analyse the main source of artefacts due to
the post mortem displacement of polymers.

The advantage and chemical prerequisite for the utilization of the latter method
will be discussed. The scintigraphy provides a dynamic picture of the early movements
of the polymer in the body. The design and preparation of such group will be described.

The observed lymphotropism of the derivatives of polymer II made it possible to
revive the old idea of Malek et al to use anionic polymers as a counterpart of basic
antibiotics which would keep their elevated concentration in the lyphatic system. The
results with soluble and gel complexes of neomycine with an anionic derivative of
I will be presented.

The study of insoluble polymers is directed to the exploration of new ways of de-
veloping materials for iprosthetic application, mainly in the blood system.

Pros and cons will be considered in connection with the chemical modification of
the surface and grafting. This procedure may make the mechanically excellent materials
more biocompatible, but the process of erosion might complicate a long-term app.ication.

Some information about the natural rubber covulcanized with copolymers with
funct(iional groups and their interaction with the blood clotting system will also be pre-
sented.



