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IIpoBemeHo aHaIi3 BUKOPUCTAHHSA aMiHOKUCJIOT JJIsI CTBOPEHHA HAHOCTPYKTYP. BianmoBigui gocaigxen-
HA aMiHOKUCJIOT € BaYKJIMBUMH JJIsI CTBOPEHHA HaHOJIiIKiB. OfHaK BUBUEHHA aMiHOKHUCJIOT IK KOMIIOHEHTiB
HAHOCTPYKTYP € HeZOoCTaTHiIM. 3 PO3BUTKOM HAHOTEXHOJOTIH PO3MOYa BUBUATH HAHOUYACTUHKY AK KOM-
TMOHEHTH JIiKapChbKUX 3ac0o0iB. AMiHOKMCIOTH B KOMILIEKCaX 3 HAHOUACTUHKAMU OPTaHiuHOTO Ta Heopra-
HIUYHOT0 HOXOIKEHHS BifirpaioTh BaKJIUBY POJIb Y JOCTaBJIEHHI JiKapCchbKUX 3ac00iB M0 MillleHel IaToJIo-
rivHux mporeciB. BoHM 3HMIKYIOTh TOKCHUUHICTH HaHOMAaTepiaiB, BUKOPUCTOBYBAHUX y HAHOMEIWIIMHI
IS CTBOPEHHs OioceHCOpiB, JiabopaTopiii-Ha-4uIli, i TOMYy € HMepCIeKTUBHUM MaTepiajoM OJs CUHTE3y
HOBHUX JIIKapPChbKUX HAHOIpeIapaTiB Ta 3ac00iB JiarHOCTUKU.

Knarouwosi cnosa: aMiHOKHUCIOTH, HAHOMEIUIMHA.

HanmorexHoJjiorisi BUB4a€e 00’€KTH, po3Mip
AKuX Bapiroe y meskax 1-10 am. Taxwuii posmip
MAaloTh AeAKi (isioJoriuHO aKTUBHI PeUYOBUHU
JKMBUX CHCTEM: aHTUTijJa, eH3UMU, aJb0yMiH,
aHTHUOKCHUOAHTU, MefiaTopu Ta iH. (Tadia. 1).

IIpum npoMy HalbiAbII BaKJIUBI edex-
T TMOB’A3aHi 3 YacTUHKaAMu po3Mipom 1 HM
i MeHIIIe, 10 IKUX HAJEKAaThb i aMiHOKUCJIOTH.
Bucoka akTuBHIiCT, aMiHOKHUCJIOT Y peryadnii
OioximiuHMX mpoIleciB B opranismi symoBJe-
Ha He TiJAbKU IXHIM pos3mipom, ajge u ximiu-
HOIO CTPYKTYPOIO, IIBUAKIiCTIO BKJIIOUEHHS B
MeTabosi3zM. 3a JOIIOMOI'0OI0 KBAHTOBO-XiMiu-
HUX PO3PaxXyHKiB BM3HAUEHO MaKCHUMAaJIbHI
po3Mipu aMiHOKHWCJIOT Yy BOAJHOMY PO3YHUHI
(taba. 2). Ax BUAHO, PO3Mipu aMiHOKMCJIOT
meHIi 3a 1 um. HatimeHInuit posmip mae rii-
IUH, a HanbOiabpmuii — tpuntodan. Heob-
XiTHUMHU € ImoJaJjIbIli JOoCJim)KeHHs 3i BcTa-
HOBJIEHHSA POJIi aMiHOKMCJOT AJA CTBOPEHHA
HAHOCTPYKTYP 3 MeTOI0 peryaaiiii 6ioximiu-
HUX IPOIIECiB Y JKMBUX CUCTEMAX.

HocaigsxeHHA HAHOCUCTEM, II[0 MiCTATH aMi-
HOKMCJIOTH, BiIKPUBa€ HMINPOKI MOIKJIMBOCTI

JIJIsI CTBOPEHHS HAHOKOMIIO3UTIB — HAHOJIKIiB,
AKi MoKHa OyZle 3aCTOCOBYBaTHU y (papMaKoTe-
pamii pisHIX 3aXBOPIOBaHb, a TAKOMK JJId 1X Ii-
armoctuxu [2, 3].

HeAaKi IpUKJIagu MOMKJINBOTO BUKOPUCTAH-
HS aMiHOKWCJIOT 111 CTBOPEHHS HAHOCTPYKTYD
HaBeneHO Hu:Kue. Tak, I po3poOJIeHHSA BIO-
CKOHAJIEHUX MaTUMKiB pajialiiiHOT0 BUIIPOMi-
HIOBaHHA IIEPCHIEKTUBHUM BBaKalOTh CHUHTE3
KOMIIOBUTiB Ha OCHOBI HAHOYACTUHOK 30JI0Ta 3
aymaginoM. Y 3B’sA3KY 3 THM, II10 aJIaHiH BIJINBAE
Ha OZHOPigHiCcTBH, cTabiMbHiCTH, PO3MipHIiCTH
HAHOYACTHUHOK, IIsI aMiHOKMCJIOTA € BaKJIU-
BOIO CUPOBUHOIO JJI CTBOPEHHSA Majorabapur-
HUX JaTYMKIB pagiaimiiiHoro BUIIPOMiHIOBAH-
Hs 3 METOIO Bigyasrizalii myxJimH Ta BUOOpPy ix
edexTuBHOI (papMakoTepanii. Bukopucranusa
aJlaHiHY Jae 3MOTY IIiABUITUTH YyTJINBICTh Ha-
HOKOMIIO3UTY B 3 pa3u MOPiBHAHO 3i 3BUYANHN-
mu gatTunkamu [4]. Hamokommosur, A0 CKIamy
AKOTO OKPiM ajlaHiHy BXOJIUTL ME30IIOPUCTUN
Kapb6oH, Mae MoAu(DpiKOBaHY MOBEPXHIO, IO
MicTuTh rigpodinbuuit 1-eTma-3-meTuaimiz-
agoxiH-ananin. Moro sacTocyBaHHSA moJinirye
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Tabnuys 1. Po3mipu 6iosoriynnx 06’€KTiB,
(iziosoriyHo aKTUBHUX PEYOBUH
Ta JiKapChKHUX 3aC00iB

00’exT Posmipu (um)
AmtuTrina 10
AHTiOTEeH3MHIIEPETBOPIOBAJIILHU I 10
€HB3UM
AnbbymiH (6i0K AiiIA) 9
B1-agpenopernenTop 7,9
T'emornobin 7
Membpana KaiTuH (TOBIITHHA) 6-10
Arpormin 5
dDi6puHOTEeH 5
CepoTOHIHOBUH perenTop 4,8
Huroxkcuu 2,6
Tncynin 2,2
Eprokansiudepost 1,6
Kseprietun 1,2
Kuciora goiiesa 1,1
Xaopodia pocius 1,1
Cgo-byieperu 1,0
Perunon 1,0
ATD 0,95
CreapuHOBA KUCJIOTA — 0,87
C,7H35COH
dpykrTo3a 0,8
Anernixoiin 0,8

6iocyMicHiITH, UyTJIUMBiCTH, cHenU@PiuHIiCTD,
PO3UMHHICTE y Boxi [5].

BusHauamouu KoOHCTAaHTy aucoliamii B-ge-
Hij-O-alaHiHY 3 HAHOPO3MIiPpHUMM YaCTUHKA-
MU HaTpiio mpomenuicyiabpary (ampicdinbaa
TOBEPXHEBO aKTVWBHA PEUYOBUHA), BCTAHOBUJIU,
o mporoHoBaHa Gopma P-deHina-o-anraHiny
(H2Phe") xpame, Hix HefiTpanbHa, 3B A3Y-
€ThCA 3 HETATUBHO 3apAIKeHUMU MileaMu
HaHOPO3MIpHUX YAaCTUHOK HATPiI0 MOMEIMJI-
cyabdary [6]. AnaHiH MoKe TaKOK yTBOPIOBA-
T KOMIJIEKCU 3 i0HaMU Ba)XKHX MeTaJiB, 30-
KpeMma cBuHIIO. [IlogeHHe HAAXOAMKEHHA OTO
13 BOBHIIITHBOTO CEPEeNOBUINA ¥ BEJIUKUX J103aX
B OPTaHiI3M JIOAWHU CIPUYMHIOE OTPYEHHA.
Tomy crHTE3 KOMITIO3UTIB ajlaHiHy 3 0i0J0TiUuHO
AKTUBHUMHU PEUOBUHAMU — AHTUAOTAMU Me-
TaJIiB Ma€ MpaKTUUYHEe 3HaUeHHA [7]. 3 MeTOI0
CTBOPEHHSA HOBUX CIIOJYK 3i BMicTOM ajlaHiHY
3aCTOCOBYIOTh MeTon KpuctaJjisaiii. TexHika
MIBUAKOI Kpucraiisarii L-amaniny B moegHaHHI
3 HaHOCPi0JI0M TOJITIIITYEe KPUCTATIUYHY (OpMY,
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Tabnruysa 2. JIiHiiiai po3mipu aMiHOKHCIOT
Y BODTHOMY PO34uHi (KBAaHTOBO-XiMiUHUI
PO3pPaxyHOK, MOJEKYJISIPHA MO/EJb COJIbBATAIil
SM5.42/6-31G(d) [1])

AmiHOKHCITOTA JoB:kMHA, HM
Gly 0,464
Ser 0,471
Ala 0,485
Cys 0,501
Val 0,545
Pro 0,559
Asp 0,596
Asn 0,602
Leu 0,618
Thr 0,643
Ile 0,664
Met 0,699
Gln 0,720
His 0,732
Glu 0,756
Phe 0,791
Lys 0,792
Arg 0,832
Tyr 0,872
Trp 0,996

PO3Mip i CTPYKTYPY Oflep;KaHUX HAHOUYaCTUHOK,
a picT KpucTaJiB Bif0OyBaeThCA MOIIAPOBO. 3a-
JIEKHICTh MIBUAKOCTL POCTY BiJl yMOB KpUcCTa-
Jisarii 3abesmneuye pisHOMaHiTHICTH POCTY Ta
CTPYKTYpU KpucTaiiB [8]. AlaHiH BUKOPHCTO-
BYIOTHh TAKOXK JJI BUTOTOBJIEHHA XipypriuHmx
OB’ sI30K 3 METOI0 3YIMHKU KpoBoTeui. MoK-
JUBUM € HOTO 3aCTOCYBaHHA B caMO30ipHUX
MOJIEKYJIAPHUX CTPYKTypax, AKi y IepcHek-
TUBI MAaTUMYTh JIiKyBaJIbHEe IPU3HAUEHHA MiJ
Yac CTBOPEHHA TKAHWH, AKi MOJINIITIyBaTUMYTh
cTaH XxBopux [9].

ApeziHiH BUKOPUCTOBYIOTH IJI CUHTE3y Ha-
HOYACTUHOK, 30KpPeMa HaHOUYACTUHOK KpPeMHe-
demy. Takuit cuHTE3 CDEPUUHUX i MOHOIMICIIED-
CHUX HaAHOYACTUHOK BimOyBaeThcA Wig dac
HaHeCeHHA IMMOKPUTTA HAaHOUYACTUHOK cpibJia Ha
moBepxHIo KpemHezemy [10]. Baaemonia mano-
YaCcTHUHOK cpibJia Ta 30Ji0Ta 3 apriHiHKiHa3010
IIPUBOJUTH IO YTBOPEHHA HAHOYACTUHOK cpibiia
2,11 uMm i 3os0Ta 2,26 EM. Apridin BiiuBae Ha
eleKTpodiabHI Ta HYKJIeopiabHi 3B’ a3KHU Ha-
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HOUACTUHOK BHUINe3asHaueHux merayis [11].
fAx HmeopraHiuwi HamoMAaTepiajam IMUPOKOTO
CIIEKTpa 3aCTOCYBAaHHSA Jenaji OinbIry yBary
mpuBepTae aprimHiEMonudiKoBaHWN HAHOTIH-
pokcianatut (Arg-nHAP). Biu € ocHOBOIO cuc-
TeMU JOCTaBJEeHHS JIiIKapChbKUX 3aco0iB, TOMY
BUBYAIOTH KJIITHHHI MexXaHi3Mu HOTJIMHAHHSI,
BHYTPIIIHBOKJIITUHHY JOKaJidaIlito Ta 6ioJjo-
riufi e)ekTH [BOTO HAHOTIAPOKCiamaTuTy. Arg-
nHAP HamexuTh 10 MarepiaaiB, BUKOPUCTO-
BYBaHUX AK mepeHocHUKHU JikiB [12]. [Tompu
HE3HAUHY TOKCUYHICTh HAHOYACTUHKHY HA OCHO-
Bi apriHiHy BUABISAIOTH BUCOKY (hapMaKOJIOTiU-
HY aKTUBHICTB i 1X 3aCTOCOBYIOTH K HEBipyCHi
TpaHCIIOPTEPU reHiB y KJIiTuHU. ocaimskeHo
epeKkTUBHICTL HEBIiPYCHOTO TpaHCIIOpPTEepa re-
HiB— apri"HiEmMoaudikoBaHOrO moJiamizamiH-
HOTO JeHIPUMEPA 3a MTOIIOMOTOI0 MO ITif-
mKipuux in’ekmit USTMG y KIiTuHMU MUIIIEH.
Y mocaimHux mMuilei, AKUM YBOIUJIN apTiHiH-
Moau(PiKOBaHUM IoJTiaMigaMiHHUI JeHAPUMED,
BUABJIEHO MEHIIIi 3a PO3SMIipOM IIYyXJIMHU ITOPiB-
HSHO 3 KOHTPOJIbHUMY TBapuHamu [13].

Acnapazinosa kucaoma. BuBuenua disuu-
HUX MeXaHi3MiB 3ropTaHHA ajb(a-ciripaJii mer-
TUIiB AJIs CTBOPEHHA HAHOCTPYKTYP JAJIO0 MOK-
JWBICTh BCTAHOBUTH iHiIiIOBaHHA cIripaJsisarii
OJIirOIIeIITUAHOIO JIAHIIOra KUCIUMI aMiHOKIIC-
JOTHUMU 3aJUIIKaMU — acliapTaToM i riyra-
matoM [14]. ¥ npomecci ininiroBaHHA 3ropTaHHa
anb(da-cripasai menTuiB KJI0OUY0Ba POJIb HaJe-
JKUTH 3aPAIMKEHUM KHCJIUM aMiHOKWCJIOTHUM
3aJUIIIKAM aclapTary Ta rJIyTaMary.

JJ1s MOUTiTIITIIeHHA MiIleJIAPHOI CUCTEMH I0-
CTaBJIEHHA JIiKiB 3 IX TPOJIOHTOBAaHUM BUBiJIb-
HEeHHAM (HaIIpUKJIaL, TOKCOPYOIIMHY) TaKOMK
BUKOPUCTOBYIOTH aMiHoKucaoTu. Moaudika-
misg MimeJgsspHOI cUCTeMU NOCTaBJIEHHS JiKiB
aMiHOKMUCJIOTAMU CIpHUANA 30iJbIIEHHIO CTY-
IIeHsd 3aBaHTAYKYBAHOCTI IIpernapaTaMu MaTpu-
i Ha 38% . [JokcopyOinuH, BMilleHUN y Mi-
e, 30epiraB IPOTUNYXJIUHHY AKTUBHICTB.
MeTtop BacTocyBaHHSA Miles AJIA LOCTaBJIEHHS
JiKapCchbKUX 3aC00iB YMOIKJIUBIIIOE KOHTPOJD
KOHIIeHTpaIlil 3aBaHTaKeHUX KOMIIOHEHTIB ¥
HABKOJIMIITHBOMY CEPEIOBUIIl Ta pPeryJIBaH-
HA (hapMaKoOJIOTIiYHUX BJIACTUBOCTEI IIperia-
paty [15]. ¥V nmux mporiecax OJisi po3po0aeHHsA
MMOPOYKHUCTUX HaHOc(hep BUKOPUCTOBYIOTH
acrapariHoBy KHCJIOTY 3 METOIO IIOJIINIIeHHA
BJIACTUBOCTEM TiApO(POOHUX PEUYOBUH Y BOTHUX
cepemoBuInax. [na ¢GopmMyBaHHA TOPOKHUH
HaHOCc(epH i3 BHYTPiMIHIM AiaMeTpoM OJIU3HKO
17 HM Ta TIOPOKHUH Ha IOBEPXHiI po3Mipamu
0,7 M, 3aCTOCOBYIOTH Ol-, -moJiacmaparino-
BY KHCJIOTY, & TAKOMK P-IUKJIOAEKCTPUH. ¥ JIi-
Hil xaitua L929Y cnocrepiranu migBuieHHsA
crabisbHOCTI Ta BHMIKEHHA TOKcuuHOCTi. Taki

TIOPOKHUCTI HaHOC(HEPHU € IMOTEHI[iaJbHO KO-
PUCHUMU JJisl TPAHCIOPTYBAHHSA JiKapChbKUX
mpenapariB y nyxauuu [16]. Hanouactuuu Ha
OCHOBi apriHiny MoXHa BUKOPUCTOBYBATU He
JINIIe K Hocii JikapchbKux 3acobis, a i AK mia-
THOCTHYHI 30HAU B OHKOJIOTii. Po3pobsenus Ta-
KUX 30H[iB € CKJIQJHUM 3aBIaHHSIM, II[0 IIOTPe-
0ye IpoBeZleHHA KOMILJIEKCHUX JOCJiMKEeHb in
vitro # in vivo. HaHouacTUHKY KpPEeMHE3eMy, 1110
dyHKIIIOHAJi30BaHi apriHiHrIinuH-acmapari-
HOBOIO KMCJIOTOI0, BUKOPUCTOBYIOTH IK 00’ €KTH
Ha mepImii ¢asi KairivyENX BUnpobdyBaus [17].

Banin. CuHTe30BaHi HAHOUACTUHKHU apa-
MiZy, AKi MicTATH XipaJbHUHA paguKaj BaJdiHy
N-dramoysn i MmaroThb aHTUOKCUIAHTHI BJacTu-
BOCTi, BIJIMBAIOTh Ha BMicT HUTOXPOMY P45,
i HikoTMHaMigageHiHAMHYKIeoTuA(GOChATY,
aKTUBHiCTh aMigomipuny-N-gemeTnaasm, aHi-
JiH-4-TiAPOKCHUIIa3u Ta MMUTOXPOM C-PEIYKTas3u
y nmeuinni. [lia manouactunok apamigy i CCl,
Ha aKTUBHICTh €H3WMIB CIIpUAJA 3HUIKEHHIO
TOKCUYHOCTi OCTaHHBOT'O, 3yMOBJIEHOI BILITMBOM
MeTaboJIiTy KCeHOOiOTUKA Ha MEeUiHKY MIJIAX0M
iHri6yBaHHA uToxpomy P45, [18].

lidpoxcuni3uH HaJEXUTb OO KOMIIOHEH-
TiB, AKi MOJINIIyIOTH €JaCTUUYHICTH CYIUH.
B opramismi rizpoxkcuisidamH yTBOPIOETHCA 3
JIi3WHY TiJ BOIJWBOM €H3UMY JIiBUJITiAPOKCH-
aasu. L-1i3WH BXOAUTH A0 CKJIAAY KoJIareHy i
Iedakux riaikonporeinis [19]. s BusHaueHHA
KaTaJdiTHYHOI aKTUBHOCTI Imipuaokcaabdocdar-
3aJIeKHIX €H3UMiB BUKOPHUCTOBYIOTH 5-ocdo-
rinpokcui-L-1isuH, AKUH 3gaTeH BIJINBATH Ha
peaxkirii pocpopuroBarnHA. HocaigkeHHA Me-
TaboJi3MYy IiIpOKCUIi3NHY AacTh 3MOT'y BUBYA-
TU CTBOPEHHA (PYHKI[IOHAJTHFHUX MOJIEKYJI HA OC-
HOBi HAHOYACTUHOK METAJIiB Ta HAHOYACTUHOK
mosimepis [20].

T'idpokcunposin B opraHi3Mi TemJOKPOB-
HUX BXOAUTH IO CKJIAAY (PiOPUIAPHUX HPOTEI-
HiB CIIOJIYyYHOI TKAHWHU, IIEPEBAKHO KOJATEHY
[21]. BaxkauBuUM € BUBUYEHHSA BJIACTHUBOCTEH
HAHOYACTUHOK Ha MOT0 OCHOBI 1A CTBOPEHHA
CUCTEMU JOCTaBJIEHHS JIiKiB, HAIPUKJIA]] AHTU-
b0ioTuka bseominuuy [22].

Tlicmudun y popMi rigpoxopuny 3acToco-
BYIOTH JIJIs AUcOIialfii KaTioHa aMiHOKMCJIOTH
i Heoprauiumoro anioua xsopy Cl™ (His - HCI).
Bsaemo03B’A3KHU peUOBUH y Mac-CIeKTpax y pe-
JKUMi OoMOapAyBaHHS ITBUAKAMEI aTOMaMU Ia-
IOTh 3MOT'Y BUBUATHU 3aPEECTPOBAHI cepii mpoTo-
HOBaHUX acoIliaTiB ricTuAMHY 3 oJIiroMepaMu,
AKi 3maTHi yTBOpPIOBATU CTA0LIbHI KOMIJIEKCH
3 ricrugunaom [23].

3anmpoIoHOBaHA CHUCTeMa BiAIMOBIiZHUX
JATYNKIB MOKe OYTH KOPHCHOIO AJsA iJeHTH-
dikarii 6iomosiekya y 6iosorivHuX cucTeMax,
30KpeMa y KpoBi ¥ iHmumx TkanuHax [24].
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TicTuaue BUKOPUCTOBYIOTH IIiJi 4YaC CTBOPEH-
HA MITYYHUX IMIJIAHTIB 3 HAHOYACTUHKAMU
cpibJsia Ta iHmMuMu peyoBuHamMu. loHu cpibia
BimoMmi cBoiMu aHTHMOAKTEpPiaJlbHUMU BJIACTH-
BOCTAMU 1 MalOTh 3aXUMNaTU TKAHUHU Bif
6aKTepiaJbHOTO VIIKOIKEHHSA, IIPOTe MeAKi
OakTepil 3maTHi mpoTucrosaTu mii cpibsa Ha-
BiTh 3a Oinbmimx KoHIleHTpaliii. [icTuamu
3B’s13ye ioHHU cpibsa 3a yMOB OOTHMAJLHOI'O
pH, a Tako’Kx BIIMBae Ha PO3BUTOK 3aXUCHOTO
MeXaHidMy HPOTH PO3MHOKEHHS OaKTepiil y
KOMIIOBUTAX 3 HaHOUYacTMHKaMu cpibia [25].
Komnuekcu rictuguay B HaHOKAICyJIaX 3 Ha-
HOYACTUHKAMM 30JI0Ta, cpibja, HiKeJIo TOII0
BUKOPUCTOBYIOTh ¥ HaHOMeaumuHi [26]. Cun-
Te30BaHO KOH IOTaT TiCTUAMHTiaJIypOHOBOI
rkucaoru (I'TK) 3 rizpodinbHUM cerMeHTOM
ricrugunay Ta rigpodgodbrum 1-etuii-3(3-gume-
TUJIaMiHOIIPOIiN) nansbMiTrHOBOI Kucaoru. 11i
KOMIIO3UTH MOKHA 3aCTOCOBYBATHU AJIA IIiJIHO-
BOT'O JOCTABJIEHHS JIIKiB Y 3JIOKiCHI MyXJAWHU
[27]. dna pospobaenusa eheKTUBHOI Ta Oe3med-
HOl CHCTeMHU BBENEHHS HYKJEIHOBUX KHUCJIOT
y TeHHIi# Teparrii 3aCTOCOBYIOTH IOJIiMED JEKC-
TpuHy, MonudikoBauuii ricruguaom [28]. ua
IOCTaBJIEHHS T'eHiB PO3p00JIeHO HAHOKOMIIO-
sutu ricruauny 3 JJTHK. Ili komniaekcu MamTh
HAHOPO3MipH, a TAaKOXK HU3bKY TOKCUYHICTD Ha-
BiTh 3a yMOB BUIIOI e()eKTUBHOCTI TpaHCPeKI[ii
[29]. TicTuguu Mae BJIACTUBICTH YTBOPIOBATU
kommiexkcu 3 Cu?" ra Au®', aki BoiuBaooTs HA
BJIACTUBOCTI ITx meTatais [30].

T'aiyuxr. 3 MeTOI CTBOPEHHA HAHOJIKIB
y Tepamii 3amaJbHUX 3aXBOPIOBAaHb, 0COOJIM-
BO PEBMATOIHOTO apTPUTY, BUKOPUCTOBYIOTH
amiHokwucJoTy rainuH. Ile gamo smory oxep:xa-
TH aKTUBHY IPOTU3ANATIbHY CIIOJYKY IJIA JiKY-
BaHHA IILOTO 3axBopioBaHHA [31]. YTBOopenHsa
HAaHOKOMILJIEKCIB TUIIMUHY 3 iHITUMU PEUYOBU-
HaMM KaTaJidyerbecda rrinuH-N-ameTurpanc-
depasoio, ajie TaKi KOMIIOBUTH € TOKCUYHUMU
i mOTPeOYIOTH MOANBIIINX NOCTiAKEeHD [32, 33].
Toinma MoKHa 3aCTOCOBYBaTU y HAHOTEXHOJIO-
rii 3a paxyHOK #oro 6iocymicHOCTI Ta 31aTHOCTL
BiIIIOBiIHMX KOMILJIEKCiB JO0 caMO30MpaHH.

I'aymamiH TaKOYK MOYKHA BUKOPUCTOBYBATHU
y HaHoTexHoJorii. IIpoBemeno pyukIrionasisa-
Iif0 TOBEPXHi HAHOYACTUHOK 3o0JioTa L-rayTa-
minom ta L-acnaparinom. [yng onrtumisarii mmiel
BJIACTUBOCTI MOTPiOHI TPU BaKJIUBUX HapaMe-
TPU: HOBKUHA KaNijdpa, KOHIEHTPAIlid eH3U-
My, SKU B3a€EMOJIi€ 3 HAHOUYACTUHKAMU 30JI0-
Ta, po3mip L-acmaparimasu, immo06isisoBaHoil
Ha HaHOYACTMHKAX 30Ji0Ta. TaKMM HAHOKOM-
MOo3UTaM IIpUTAMAaHHAa BJIACTUBICTD 3amobdiraTu
PO3BUTKOBI 3JI0OAKiCHUX HOBOYTBOPEHS [34, 35].

T'atomamino8y kKucaromy, 10 BigmoBinmae
3a peaJisaliiro emoiIriii, 60J150B0I UyTJINUBOCTI,
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M’s30BUX CKOPOUYEHb B OpraHiami i piBeHb AKOI
BU3HAUYAIOTh 3a AOIOMOrow 6GioceHcopa [36],
MOJKHA BUKOPUCTOBYBATH IJIA PO3POOJIEHHS Ha-
HOIIPenaparTiB 3 aHAJITeTUYHUMHU Ta ICUXOTPOII-
HUMHU BjaactuBoctaAMU [37]. 3acTOCOBYOUH I10-
JiTJIIOTaMiHOBY KHMCJIOTY B HAHOKOMILJIEKCI 3
OenTua0M, 3AiMCHIOITh CKPUHIHT PEYOBUH,
1o 3amobirarTs 3arubesi kiaitun. Takuili Ha-
HOKOH’IOTAT IPUTHiUye 3amalbHy peakIiiio.
IIpoBoguam po6oTH 3 KYJIBTUBOBAHUMU TYOY-
JAPHUMMU KJiTmHamMu Mmuiieii. BcranoBieHo,
110 MMOJIITJIIOTaMiHOBa KMCJIOTA ¥ CKJali HaHO-
KOH’IoraTy 3amobirae yTBOPEeHHIO allOIITOCOM.
IIporusamanbHi MexaHi3Mu HAHOKOH OTATY
QM56 mmoAraTh y IPUTHiUYeHH] arronTosy, iH-
IYKOBAHOTO €K30TeHHUMU He()POTOKCUUYHUMU
mpernapaTraMiu, eHJIOTeHHUMU MeJiaTopaMu 3a-
majeHHs, iHIMUMY HeTaTUBHUMU YNHHUKAMU,
TOMY HaHOIIpeIlapaT Ha OCHOBIi I'IFOTaMiHOBOI
KHCJIOTH IIJIaHYIOTH 3aCTOCOBYBAaTHU JIJIsI TPAHC-
miranTaii [38].

I30neiiyun HeOOXITHUN M1 Peryadaiii piB-
HS IYKPY B KPOBi, BIJIMBAE Ha IIPOIECH €Hep-
rosabe3meueHHsd, MiABUIIYE MTPOAYKTUBHICTH
poboTu, BUTpUBAJiCTh, IIpane3naTHicTs [39].
ABTOpU JocCHimKyBaium MexaHisMu Hedpo-
TOKCHUYHOCTI HAHOUYACTUHOK Mizi B moszax 50,
100, 200 mr/Kr y pasi 3acTocyBaHHSA BIIPOJOBIK
5 muiB, aHaisdyoum eKcIpeciio reHiB y HHUp-
Kax. BcTaHOBJIEHO, 110 HAHOMIiAb CIIPUYMHIOE
HEKPO3 MPOKCHUMAaJbHUX KAaHAaJbI[iB HUPOK,
110 MOJKe OyTHU IMOB’sI3aHO 31 3HAUHMMU 3MiHa-
MU eKcITpecii TeHiB i pyHHYBaHHAM CTPYKTYPU
BaJIiHy, JeUNUHY, i3oaennuny. [le 3ymoBiioe
MOPYIIIEHHA OKUCHOTO (hochOopUIIOBaHHSA, KJIi-
TUHHOTO ITUKJY, aKTUBHOCTI MiTOreHaKTUBO-
BaHOI IpoTeiHKiHa3u, MeTabo0JIidMy IIyTaTiOHY
To1110. Pes3yabTaTu 1bOT0 JOCAiAMKEeHHA Nal0Th
HOBE PO3YMiHHA MeXaHi3My He(pPOTOKCUUHOCTI
HaHoYacTWHOK Mixi [40].

Jletiyux BXOMUTH O CKJIaAy eHKedeJsiHis,
AKi 8riiHO 13 CyYacHUMU YABJEHHAMU € IIPU-
POAHUMU HAHOCTPYKTypamu. EHKedasinu BU-
ABJAITHh BUPayKeHy 0i0JOTiuHy aKTUBHICTh
[41]. JlefiniuH BXOAUTH OO CKJAAY OIiOIAHUX
OenTHuAiB, 110 HAa3WMBAIOThHCA JieHIIMHEeHKe(da-
JiHAMU, AKi € IPUPOTJHUMHU Ta CUHTETUYHUMU
MMeHTAIlelITUIaAMU, MOLIOHNME 10 omiaTiB (MoOp-
¢iH, KomeiH Ta iH.), i CBOEPIAHUMU €K30TeHHU-
mu eHKedasrinamMu. CHHTE3yeThCA B OpTaHi3Mi y
BUTJIANL BEJINKUX MOJIEKYJI IPOTEiHIB, BUBiJIb-
HEHUX y pe3yJabTaTi mpoTeoidy (mpoeHkeda-
JiH, mpoauHOP(diH), ToMy eHKedaJiHU MAIOTh
YHUCJIeHHI TOBUTUBHI (papMaKoOJIOTiuHiI BJIacTH-
BOCTi, 30KpeMa CIPaBJIAOTh 3HEOOJI0BAIBLHY
[i10, BHMI)KYIOTh aKTUBHICTH IIJIYHKOBO-KUIII-
KOBOT'0O TpakTy Toiro. EQexT jgeiininHeHKeda-
JiHy MUHAaE 3a KiJIbKa CeKYH] MicJsa BBeJeHHS
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aHTaroHiCcTiB MOpGiHYy, HAIPUKJIAJL HAJIOKCO-
Hy. OCcKinbKU JefuHeHKe(pa iH He BUKJIUKAE
3BUKAHHA, TOTO MOKHA BUKOPUCTOBYBATH JJIA
3HeOOJIOBAHHSA Ta AOCTABJEHHSA HaHOIpeIrapa-
TiB Y MOBOK. 3aCTOCYBaHHA HAHOUYACTUHOK POC-
JUHHOTO 3ac0o0y XiTo3aHy, y AKUU iHKaAIICYJIIO-
BaJIM HEUPOIIeNTU I JeHnHeHKe(aiH, 3HaUHO
HigBUIYBAJO NPOTHUOOJILOBUN e(PeKT I[hOTO0
Hanokommo3uty [42]. Hanouactuaku 3 [THK,
MaHiTosOM, L-nefintmunom posmipom Bix 66 mo
125 HM € cTpYKTYypHO cTabinbauMHU. OmepiKaHo
HaHOYacTUHKU 1iel aminokucaoru 3 [ITHK nna
IiJTLOBOTO MOCTABJIEHHA JIIKapChbKUX 3aco0iB
[43]. JIeiiiuH 3aCTOCOBYIOTh TAKOMK Y IEIITU -
HUX HAHOKOMIIOBUTAX. BKJIIOUEHHSA JEHIIUHY
o CKJAaAy JIimiguoro 6imapy Jrimocom 3amobirae
po3maay TaKoTro KOMIIOSUTY, He BILIMBAIOUYU Ha
3araJibHy TepMOUYTJINUBicTh Be3auky. [44].

JIi3uH, AKWHN YyTBOPIOETHCA MiJ] Yac po3IIe-
IJIeHHS KOMILJIEKCY MVIiMUH+TicTUINH+Ii3KuH,
MiICWJTIOE Ta IIPOJIOHTYE PAHO3aroI0BaJIbHI BJIa-
cruBocTti nentuxis [45]. Iigpodinsruil nisun
BHUCTYIIA€ AK OCHOBHUI KOMIIOHEHT, II[O HOTO
IONATh Y HAHOKOMIIOSUT 3 METOI0 BHECEHHS
CYTTEBUX 3MiH y (DOPMYBaHHA II€BHOTO PO3Mi-
Py HaHOMATepiasiB, AKi MicTATH JIiKapCchbKi 3a-
co0u 3 aHAJNTEeTUYHUMHU BJIACTUBOCTAMU. Taki
KOMIIOBUTU 3YMOBJIIOIOTH CMHTE3 HAHOYACTHU-
HOK pisHOI O0yZ0BU, CKJIaLy Ta (papMaKoJOTiU-
HuX BiactuBocTteidl [46]. Hanokommosur, 1o
MiCTUTH JIIBWH y TTOEAHAHHI 3 HAHOUYACTHUHKA-
MU 30JI0Ta, BUABJIAE HPOTUYXJIUHHUN ePeKT
CTOCOBHO KapIIMHOMU JIeTeHiB, IPOTUMiKPOOHY
AKTUBHICTH I[OJ0 IPpaMHeraTuBHUX O0aKkTepiii,
Takux AK Escherichia coli, o miaTBepmIKye
moJrinmieHHA (PapMaKOJOTiUHNX BJIACTUBOCTEN
HAHOYACTUHOK 30JI0Ta Ji3mHOM. TOKCHUUYHICTH
BiAOBiMIHMX HaHOMAaTepialliB 3HUIKYETHCA 3a
paxyHOK (yHKIlioHaJsi3amii moBepxHi HaHO-
3oJi0Ta JisuHOoM [47].

Memionin. Iloxkasano, 1o Oijgbmiocti
OyXJWHHUX KJIITWH OpUTaMaHHE IIigBUIIe-
He TOTJINHAHHA aMiHOKWCJIOT, Y TOMY YWCJIi
# merioniny. Tomy cTBOpeHi HaHOpPO3MipHI
aHaJIOTU MEeTiOHiHy — Oiomerpaayounii KOH 0-
rat aHioHHO-TJIOOyasipHOTO MeTioHiHYy [DTPA-
Methionine (1)], amionHu# KoH’forar JiHi-
HO-KyJsacToro neaapumepa G2 [Anionic Linear
Globular Dendrimer G (2)] — MarOTh IPOTUITYX-
JUHHUN e(peKT, BCTAHOBJIEHUI 34 JOIIOMOTOIO
MOJIEKYJIAPHO]I Bigyasisarii Ta TpoiKy myXJImH-
Hol TkKaHUHU [48]. HanokoMIo3uTH IIpOTEiny 3
TJIiIIMHOM Ta METiOHIiHOM XapaKTepu3yIThCs
BUCOKOIO CIIOPiAHEHICTIO 0 MarHiTHUX HaHOYaC-
THUHOK 30JI0Ta. IIpoBeaeHo (pyHKI[IOHATI3aIiI0
mMoau(piKOBAHMX HAHOUACTHUHOK 30JI0TA MArHiT-
HUMU YaCTUHKAMM OKCHUY 3aJ1i3a 3a JOIIOMOTOI0
mucTeiny i Mmetioniny uepes Au-S 3B’ a3ku [49].

CrBopeHo QyHKIIIOHATI30BaHi HAHOYACTUH-
Ku 3o0Ji0Ta 3 mpoJainom. IlimBumieHHA eHeprii
CIIOPiTHEHOCTi 10 eJIeKTPOHA Ta IIOTEeHIIiaay io-
HizaIlii KOMILJIeKCiB HaH030JI0Ta 3 IPOJIIHOM Ma€e
3HAUYEHHA JIJIs CTBOPEHHSA HOBUX HAHOJIIKIB [50].

Cepun. Hanomarepianu, 10 cCKJIany AKHX
BXOIUTh CEePUH, MAIOTh ITOJIIIIIIIEH] BJIACTUBO-
cri. Taki KOMIO3UTH B MEePCHEKTUBI MOKHA
3aCTOCOBYBATH IJIdA JIIKyBaHHA MIU30(peHii,
OCKiJIbKU piBeHb D-cepuHy 3a IIBOTO 3aXBOPIO-
BaHHS 3MeHITyeThed [51].

Tuposun. IIpoBeneHO [oOCHimsKeHHA 3
po3pobJeHHA MeTONiB BUBUEHHSA aKTUBHOC-
Ti TUPOBUHTIAPOKCHMJIa3M B JomaMiHepriu-
HuUX cTpyKTypax. Ile moskHa s3pificHuTu 3a
PaxXyHOK IIO€THAHHSA AHTHUTIJ Ta MaArHIiTHUX
HaHOUYacTUHOK. JflomamiHepriuHi amMmakKpmHO-
Bi KiaiTuHu (Ha#iOiJBII pisHOMaHITHMHA THUI
HEeHWPOHiB CiTKiBKM OKa) € mpecuHanIcaMu IO
TAMEK, rainuHepriuHMx aMaKpPUHOBUX KJIi-
TuH [52]. OgHUM i3 TepCIeKTUBHUX HAIPAMIB
€ CTBOPEHHS HEBiPpYCHUX HAHOKOMIIOBUTIB AK
3aco0iB mocTaBJIeHHS JIiKapChbKUX 3acobiB 10
opraHiB-mimneneii. BuBueHHA iMyHOTEeHHOCTI
HAaHOYACTUHOK L-Tupo3uHy moJaidocdarty 1mo-
Kasajlo BifcyTHicTh 3HAUHWX BifMiHHOCTEH
B aKTuUBAIlil Bpom:KeHOI iMyHHOI Bigmomini,
110 3YMOBJIIO€ BUKOPUCTAHHA HAHOYACTUHOK
3 KOHTPOJIbOBAHUM BUBiJIBHEHHAM Ha OCHOBIi
aMiHOKMCJIOT IK HeBipyCHOT'O BeKTOpa AJIA I'eH-
HOi Tepamii [53].

Tpeonin € MePCIEeKTUBHUM 3acO00M I
€KOHOMIYHOTO Ta €KOJIOTiYHO YUCTOTO0 METO-
Iy pyHKIioHAi3aIil MoJifuMeTUIICHIOKCAHY
[poly(dimethylsiloxane)] (PDMS) nanouactTuH-
KaMu 3o0JioTa/moaigonaminy [polydopamine/
gold nanoparticles (PDA/Au NPs)]. Mikpouutn
MiCTHTBL IoNaMiH AK BiJHOBJIIOBAY 1 MOHOMED,
HAuCl,-oxkucaioBau 3 MeTOIO IPOBEJEHH II0-
JiMepuaasaliii Ta 3allOBHEHHS MiKpoKaHAaJy
mokpurtam PDA/Au NPs. Tpeoniu moainirye
IMOBEPXHIO MiKpoduroiguux unmis [54].

Tpunmogan. HanouacTuHKY 3070Ta 3 KPeM-
HezeMOM (PYHKIIIOHAJNIBYIOTH TPUITO(AHOM.
Tpunrodan omocepesKOBAHO YTPUMY€E HaHOUAC-
TUHKU 30JI0TA YIIPOJOBIK CUHTE3y KPeMHe3eMy,
OCK1JIBbKM iHJOJIbHA I'pyIa 3’€IHYE i0HU 30JI0Ta B
HAHOYACTUHKY, KapOOKCUIbHA T aMiHHA TPy
KaHaAIi3yIOTh TiAPOJIi3 KpeMHe3eMy i (hopmy-
BaHHA HAHO30JIOTA BCEPEAVHI HAHOKOMIIO3UTY
[55]. CunTesoBaHO HaHOMAaTepiaJ Ha OCHOBI Ha-
HOYACTUHOK 30J10Ta 3 rpadenom. HanouacTuHKM
BUKOPUCTOBYIOTH [IJISI OIIIHKM €JIEKTPOXiMiuHIX
BJIACTHBOCTEH TpunTodaHy 3 METOI0 BJJOCKOHAJIEH-
Hs JiarHOCTHUKY ICUXIYHNX, META0OJIUHIX,, TeHe-
TUYHUX 1 CEPIEBO-CYIMHHNX 3aXBOPIOBAHb [56].

Deninananin. Poamip BigmoBigHuUX HaHO-
YaCTWHOK ITOJIIMEPHMX MaTepiaJjiB Ta CTyHiHb
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arsioMmeparii 3ajeskaThb Big Blaemomil ix i3 de-
"Himamaninom. IIpukmagoM Takmx HAHOKOM-
MO3UTIB € moJiiraMMarJayTaMiHOBa KHUCJIOTA B
noenuanHi 3 L-enimananinom. Ileit HaHOKOM-
TMO3UT MOKe PeryJIIOBATH IIPOIeCU BUBIILHEHHSA
JiKapCchbKUX 3aCc00iB AJIs 3MEHIIIeHHA TOKCUYHO-
ro e)eKTy, AKUN BUHUKAE Bif Iepeqo3yBaHHA
MenguKaMeHTiB [57—-59].

TaxuM YMHOM, aMiHOKMCJIOTHA B KOMILJIEK-
cax 3 HAHOUYACTUHKAMM OPTaHiuYHOT'O Ta HEeop-
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INPUMEHEHUE AMUHORHUCJIOT
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IIpoBeneH aHAIN3 UCIIOJIb30BAHUSA AMUHOKYIC-
JIOT AJIs1 CO3JaHUA HAHOCTPYKTYP. COOTBETCTBYIO-
III1e UCCJIeIOBAHUSA aMUHOKUCIOT UMEIOT BasKHOe
3HAUEeHMe JJId CO3aHuA HaHoJieKapcTB. OgHAKO
u3ydueHWEe aMUHOKUCJIOT B KaUueCTBe KOMIIOHEH-
TOB HAHOCTPYKTYD SABJSETCS HEZOCTATOUHBIM.
C pasBuUTHEeM HAHOTEXHOJOTUNA HAUYATO U3yUEHUE
HAHOYACTHUI[ KaK KOMIIOHEHTOB JIeKapPCTBEHHBIX
cpeacTB. AMUHOKHUCJIOTHL B KOMILJIEKCaX ¢ HAHO-
YaCTUIAMU OPTAHUUYECKOTO U HEOPTaHUUECKOTO
IIPOUCXOKIEHUA UTPAIOT BAXKHYIO POJIb B JOCTABKE
JIEKAPCTBEHHBIX CPEICTB K MUIIIEHAM [1aTOJIOTHYE-
CKuX mpoiteccoB. OHU CHUIKAIOT TOKCUYHOCTD Ha-
HOMAaTepHaJjoB, UCIOJIb3yEeMbIX B HOHAMEIUIINHE
IS cO3qaHuA OMOCEHCOPOB, JlabopaTopuii-Ha-un-
e, ¥ MO3TOMY SBJIAIOTCA MEPCIEKTUBHBLIM Ma-
TepuaJIoM [IJIs CUHTe3a HOBBIX HAaHOIpPeIlapaToB
¥ CPEJCTB JUATHOCTUKHU.

Kniouesvle cnoséa: aMUHOKKCIOTHI, HAHOMEIM-
IMHA.

AMINO ACIDS APPLICATION
TO CREATE OF NANOSTRUCTURES
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Review is devoted to the amino acids that
could be used for nanostructures creation. The
investigation of corresponding properties of
amino acids is essential for their role definition in
creation of nanomedicines. However, amino acids
studying as components of nanostructures is
insufficient. Study of nanoparticles for medicines
creation was initiated by the development of
nanotechnology. Amino acids in complexes with
the nanoparticles of organic and inorganic nature
play an important role for medicines targeting in
pathological process. They could reduce toxicity
of the nanomaterials used in nanomedicine and
are used for creation of biosensors, lab-on-chip
and therefore they are a promising material for
synthesis of new nanodrugs and diagnostic tools.

Key words: amino acids, nanomedicine.
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