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Kpurtuenxos, A. C.

K82  TlpomsBomHble XWTO3aHA: CHHTE3, aHTMOAKTepHAIbHAS U TpaHC(EKIMOHHAsS ak-
THBHOCTE : MoHorpadus / A. C. Kpuruenkos, H. 3. Aragapos, B. H. Xpycranes. —
Mockea : PYJH, 2020. — 207 c. : un.

Xuto3aH npescragisier cobol ApHpoaHbli TOAKRMED, XapaKTepU3YIOWHACA GHOCOBMECTHMOCTBIO, BHOAETPAINPYEMOCTEIO, 3 TaK-
e OTCYTCTBHEM TOKCHUHOCTH, HMMYHOIEHHOCTH M KaHHEPOr€HHOCTH. DTO AMHMHOTIONHCAXapui, COAePKaLluii TIEPBUMHYI0 AMHHOTPYIINY,
KOTOpas MoXeT ObITh IIPOTOHHPOBAHA B BOAHOIN cpele, B pe3ylbTaTe Hero oOpasyeTcss MoMMKaTHOH. MMEHHO NOJMKAaTHOHHAS NPHpOJA
XHTO3aHA ABNASTCA OCHOBOM €r0 BAXKHEHIMX (JAPMAKOSOIMIECKHX CBOHCTE — aHTHOAKTEPHANbHON H TPaHCHEKUHOHHON aKTHBHOCTH. AH-
THGaKTCpH&HbHaﬂ AKTUBHOCTb XUTO3aHOBOIoc NoOJUMKaTHOHA o6ycnasm43ac’rcx TEM, 4TO MOJIOXKUTENABHO 3apn>xé}maﬂ MakpOMOJIEKY.1a B3au-
MOACHCTBYET ¢ OTPHLATENbHO 3aPMKEHHBIMH (parMedTaMH Ha MOBEPXHOCTH OAKTEPHANIbHOH KIETKH, NMPOBOLHUPYS TEM CaMbIM Pe3Koe
yYBEIMYEHHE NPOHULAEMOCTH KIETKH GakTepHM, 4TO NPUBOAWT K OCMOTHYECKOMY AHCOANAHCY M YTEUKE COAEPKMMOTO GakTepHasIbHOH
KJIETKH BO BHEIIHIOW cpely. KpoMe ToTo, XMTO3aHOBEIN HOINKATHOH IPOHUKACT BHY TP, OAKTEPHANTBHON KICTKY H CBA3BIBACTCA C NONUAHH-
onom JHK Gaxrepun, Onoxupys penmmkanuio [JJHK. Hocneacrsuem s1oro sipasiercs rubens 6akTepuit vy, Kak MUHAMYM, Pe3Kas 3aiepika
ux pocra, JlaHHsle cBOHCTBA aHTHOAKTEPUAILHOTO AEHCTBHA XHTO3aHA SBISIOTCA YHUBEPCAIBHBIMI (PH3HKO-XUMHUECKUMH MEXaHI3MaMK, B
CBSI3U C 4eM BHIPAdOTKA Pe3UCTEHTHOCTH GaKkTepHil K XMTO3aHy KpaHHe 3aTpydHEHA, ECITH BOODLIE BOZMOXKHA.

TpancheKUMOHHas aKTHBHOCTb XMTO3aHA OOYCIIOBIEHA TEM, YTO XMTO3aHOBSIH MOMHKATHOH COCOGEH CBAIBIBATECS C MOJIHAHHO-
HOM ﬂHK C 06pa303aHneM TNOJUANEKTPOJUTHOTO KOMIUICKCA, HYK/ICHIIOBAsA KUC/0TA B COCTaBC KOTOporo HaEXKHO 3alIMUIEHA OT KIIEeTOU-
HBIX HyKJea3s.

O,ElHaKO Kax aHTHGaKTCpHaﬂbHaﬂ, TaK U TpaHCq)eKLlPIUHHaﬂ AKTUBHOCTbL XUTO3aHA CAJNBHO OrPaHU4€Hb! €TO HHM3KOH PacTBOpHMO-
CTBIO B BOJIE M IOCTATOYHO HU3KOH KATHOHHOM TUIOTHOCTBI0. B Hacrodmeil MoHorpaduy eTajbHO PACCMATPHBAIOTCS CUHTIETHYECKHE MO~
XO4bl K XMUMHYECKOH MOHI/IEI)PIK&U.MH XHMTO3aHa, MO3BOMIOLLHE TOYYaTh XOPOLIO PaCTBOPUMBIEC €10 NIPOH3BOIHBIE C MOBBIIEHHOH KATHOH-
HOH FUIOTHOCTBIO U BBICOKOM aHTM6aKTCpM&ﬂbHOﬁ u TpaHC(I)CKHHOHHOF[ AKTUBHOCTBIO. l'lpuc‘ranbuoe BHUMAaHUE YIC/IAETCA KAK KJlacCcud4e-
CKUM criocofaM XMMHYECKOH Mozm(bukaunn XHUTO3aHa, TdK H COBPEMCHHbIM «MOJHBIM» MNOAXOJaM, OCHOBAHHBIM HA HUCHOJIB30BAHUM TaK
Ha3bIBAEMOH «KITHK-XHMHHY. KPOMC TOro, pacCMarTpuBaioTCa MOAXOAN ACPHBATH3aUHH XHTO3aHa C NOMOIUBI OQHOBPDEMEHHOIO MCHOIb30-
BaHUsS METOAOB KJIHK-XHMHH H COHOXHMUH (Y/IbTPa3ByKa), BIIEPBbIE ONIUCAHHBIX B XHTHHOJIOTHH HAYUHO!H IPYTNOi ABTOPOB JaHHOI'C TPYa.
HeTanbHo omuchiBaloTes Haubosee >ddekTHBHbIe AHTUOAKTEPHATbHBIC U TPAHCHEKUHOHHLIC MPOUIBOAHBIE XUTO3aHA, 0cO00E BHHMAHHE
ye/ICHO B3aUMOCBS3H «CTPYKTYpa—AeHicTBre».

Kuura 6y/eT nonesHa HayuHbiM pabOTHHKAaM B 00JIACTH CHHTETHYECKON XHMHH, BBICOKOMOIEKY/BIPHBIX COenHHEHUH, OHOXUMIN,
MBHMUMHCKOﬁ XHUMHUH, MOHeKleHpHOﬁ GMO.IDH/IH, TCHETUKH, MHKpOGHOHOFMl/l, a TAKXKE CTYACHTaAM H aCUMpPAaHTAM, U3YYarolUUM NEPECUHCICH-
HBIE N CMEXKHbIE C HIMH 0671acTH.

Chitosan is a natural polymer characterized by biocompatibility, biodegradability, and the absence of toxicity, immunogenicity,
and carcinogenicity. Chitosan is an aminopolysaccharide containing a primary amino group that can be protonated in an aqueous medium,
resulting in the formation of a polycation. It is the polycationic nature of chitosan that determines its most important pharmacological proper-
ties — antibacterial and transfection activity. The antibacterial activity of the chitosan polycation is due to the fact that a positively charged
macromolecule interacts with negatively charged fragments on the surface of the bacterial cell, thereby provoking a sharp increase in the
permeability of the bacterial cell, leading to osmotic imbalance and leakage of the contents of the bacterial cell into the external environment.
In addition, the chitosan polycation penetrates the bacterial cell and binds to the bacterial DNA polyanion, blocking DNA replication. The
consequence of these effects is the death of bacteria or, at least, a sharp delay in the growth of bacteria. These mechanisms of the antibacteri-
al action of chitosan are universal physicochemical mechanisms, and therefore the development of bacterial resistance to chitosan is extreme-
ly difficult, if at all possible.

The transfection activity of chitosan is due to the fact that the chitosan polycation is able to bind to the DNA polyanion with the
formation of a polyelectrolyte complex, the nucleic acid in which is reliably protected from cell nucleases.

However, both the antibacterial and transfection activities of chitosan are greatly limited by its low solubility in water and a fairly
low cationic density. In this monograph, synthetic approaches to the chemical modification of chitosan are considered in detail, which make
it possible to obtain its highly soluble derivatives with increased cationic density and high antibacterial and transfection activity. The mono-
graph pays close attention to both classical methods of chemical modification of chitosan and modern «fashionable» approaches based on the
use of so-called «click chemistry». In addition, chitosan derivatization approaches are considered using the simultaneous use of click chemis-
try and sonochemistry (ultrasound) methods, first described in chitinology by a scientific group of authors of this work. The most effective
antibacterial and transfection derivatives of chitosan are described in detail, special attention is paid to the relationship «structure—action».

The book will be useful for researchers in the field of synthetic chemistry, high-molecular compounds, biochemistry, medical
chemistry, molecular biology, genetics, microbiology, as well as students and postgraduates studying these and related this fields.
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