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TMpu pocnimxeHnHi AMHAMIKKM  HaBeAeHHN xonectepuuHol  (asun
XipanbHMMH NOMILLKAMH MONIEKYA-CTepoinis (isomepis sitaminy 1)
y HeMaTHuHMX piaxux xpHctanax (PK) snepue eKCnepuMEHTaNbHO
BusaneHo edext obepranng y mpoueci PO3UMHEHHS OKPEMOro cre-
POIAHOIO MiKPOKPMCTANA, NOMILLEHONO HA Kpamsnny HemaThuxa. Ex-
CNEPUMEHTANIBHO BCTAHOBNEHO, WO AaHuit edexT He cnoctepira-
€Tbca B isoTponuin (asi mematuka, a Ans Hematuka i3 Giabwowo
B’a3kicTi0 sBMue OOEpTaHHs CNOCTEPIrETHCE JAviue npu  Horo
Harpisanni. Bcranomneno, wo Hanpsm 06epTaHHs MiKpOKpHCTana
3aBXAH BIANOBINAE 3HAKY XONECTEPHUHOI CRipani, AKa IHIYKYETHCH
RAHOI0 PEUHOBUHOKW. 3 eKCNEPHMEHTANLHUX CNOCTEPEXEHD  HAMM
3po6nieHO BMCHOBOK, WO CAME HASBHICTb AANBHBLOND OPIEHTALIMHOIO
NOPANKY Y PiAKOMY KpHCTani BiAnOBina€e 3a susnneHuin edext, a
ofepTanHs MiKpPOKPHCTaNia CTepoinis NiA 4ac PO3UMHEHHS € npu-
KA300M [IPSIMOr0 NEPeTBOPEHHS ximiuHol edepril y mexaniuny.

Bimomo, W0 pO3uMHEHHS XipabHUX (ONTHYHO AKTHB-
HUX) peuoBMH y HematHuHomy PK npusomute mo yt-
BOPEHHS  XxosieCTrepuyHoi  ¢a3m, €Kid BIACTHBA
CnipasibHa CTPYKTYpPa 3 NEeBHMM KPOKOM Ta HANPSIMKOM
cnipani [1, 2]. 3 Mero0 npakTHYHOrO BMKOPHCTAHHS
XO/1eCTepHUHOI (a3u Aas peecTpauii 6ionoriyHo akTUB-
Horo Y®-sunpomiHioBaHHsa [3, 4] Mu gocnignau He-
matuuni PK ZLI-1695 (Merck) [§] Ta 2XK-805
(HHUOITHUK) (6], nposopi B Y®P-obaacti cnekTtpa
(230 — 350 M), B saxux Oys10 po3unHEHO HOTOMYT/IUBI
CTEPOIAHI AOMIIKHM, WO SBASKOTb C000K0 i30MepH
sitaminy [l Ta cnopiaHeni nomy crnoayku {7} (puc. 1).
Hematuuni PK-mMatpuui BiapisHamch cBOiMH ¢i3nuHH-
MH NapaMeTpaMM, 30KpeMa, TFYCTHHOIO Ta B’43KiCTIO,
a TAKOX TEMNEPaTypOIO NMPOCBiTIEHHS (IS HEMATHKA
XKXK-805 ui Benuunnu € 6inpmmumu, Hix g ZLI-1695).
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Binomo, mo cTpykTypHi Momudikauil crepoigHHX
cnonyk (3MiHa TNOJIOXEHHS NOABiMHHX 3B'43KIB Yy CTe-
poinHoMy supi  ab6o crpykTypr  nepudepiiHux
anidaTHYHMUX Tpyn) CyTTEBO BIUIMBAIOTh HA 3HAK Ta
BEJIMMMHY KPOKY CHipaJii y BJIaCHiH XoJiecTepnyHin dasi
[8 ], ane B aiTepaTypi BiocyTHi AaHi npo Te, IK CTPyK-
TYPHi 3MiHU CTEpPOIAHMX AOMIIIOK BIUIMBAIOTH Ha BJIA-
CTHMBOCTi iHHYKOBAHHMX XOJIECTEPHKIB.

Jag 3’9CyBAHHS UbOrO NMHUTAHHS MH BHKODHCTOBY-
Banu craHnaptHuit metox Kano — I'panxana [9] i3
3aCTOCYBAHHAM KJIMHONOMIOHMX KOMIpOK, NiIKA3NKH
aKHX 3a0e3neuyBasnu IiaHapHy opienrauiio PK. Lie no-
3BOJIWIO BU3HAYUTH SK BEJIMYMHY KPOKY, TaK i 3HaK
iHIYKOBaHOI Xxo0JecTepHuHOI cnipaii. 3’dcyBanoch, WO
B obox PK-marpuusx npasa cnipaap (3HaK “+7)
iHOYKY€ETbCS JMILE MPH PO3YMHEHHI EProCTepuHy Ta
7-nerinpoxoecTepuHy (BiAnoBiXHO mpoBiTaMiHiB [ Ta
I3), a nisa cnipans — s iHWHX BHNPOOYBAaHUX pe-
4yoBHH (eprokasbuidepony (siraminy 1), xosecrepu-
Hy- Ta Moro Gensoaty npositaminy JI3 Ta #Horo
niacrepeoMepy JIIOMICTEPHHY3).

Byno Takox BHSBJIEHO, MO PO3YMHHICTD COOAYK i3
“XopcTkuM” crepoigHuM sapoM (puc. 1,a) obmexeHa
MAacoBOI0 KOHUeHTpauicio 6ausbko 109 Ha BinmiHy Bix
pitaminy [, (puc. 1,0), po3uuHHiCTP 9KOro gocsraia
50% (uo moxe 6yTH noB’#3aHO 3 HOro “rHyukon”
MOJIEKY/ISIPHOK CTPYKTypoio). Ha BinmiHy Bix Baachoi
xonecrepuuHoi ¢asd, BEJWYHMHA KPOKY iHAYKOBAHOI
cmipani (HesanexHo Bin ii 3Haka) Oyna Mmaiixe oaHa-
koBowo (nopsaky 10 mxM) B 000X MaTpuusgx MIs BCiX
CnonykK i3 “XOPCTKMM” CTEPOIAHMM SAPOM, TUIbKH
Bitamid JI; iHAyKyBaB JiBy Cmipaib 3 KPOKOM 3 MKM
npu Tiik Xe camiit koHueHTtpauii — 10 %.

0]

6

Puc. 1. Monexyan crepoinis i3 “xopcrxrm” sapom — 7-periapoxonecrepus (npositamin [A3) (@) — T “rHyuxod” CTpyKTypoid — epro-
xaabuidepon (sitamin I1,) (6)
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Hematuka ZLI-1695 B

Puc. 2. Kparumna noaspusaLiftHomy
mikpockoni. (PinbMM  joctynHi B iHTepHeTi 3a  aApecolo:
ftp://ftp.iop.kiev.ua/pub/effects/moviel.zip)

IMapanensHo 3i crammaptHuM MmeromoM KaHo —
I'paHxaHa My BIEpIIE NMPOBOAMJIM CIOCTEPEXKEHHS 3a
OUHAMIKOIO HABENEHHSI XosiecTepuuHol ¢hasu. 3 uicrwo
METOIO IIPOLIEC PO3UMHEHHS CTEPOIAHUX MiKpPOKPHUCTaiB
y kpammHax HematuuHux PK cmocrepiraan mertomom
MoISIPU3aiHol Mikpockormii. /st nboro Kpan/iuHy He-

matuka o6’emom npubausuo 0,01 em® nawocunm Ha
CKJISHY migkaagky 0e3 OpIEHTYIOUOro IOKPHUTTSI
KaniyiapoMm, miamerp sxoro gopiBHroBas 1,5 mm. Ilicad
HAHECEHHSI KpAIUIMHA PO3TiKajacs Mo MiAKJanui, yT-
BODIOIOUHM CEIMEHT HiaMeTpoM Oyin3bKo 6 MM i BHCOTOIO
1 mM. Ilpu posmimeHHi HEMATHUHOI KPAIUTMHU MiX
CXpEmIEHUMH [IO/ISPU3aTOpaMyd B MIKPOCKOMI CIO-
CTepirasoch YacTKOBE MPOIYCKAHHS CBiTJIa (puc. 2), 3
YOro, OUEBUAHO, MOXHA 3pOOMTH BHCHOBOK PO Ha-
ABHICTh  ITOJIIIOMEHHOI  CTPYKTYpM 3  Dpi3HUMH
opieHTanmismu gupextopa. [Ipo me Takox cBigyaTh
HagBHI HA puC. 2 XapakTepHi JiHIAHI [UCKJIIHALIL
[9], sxi € HecrabiLIbHUMM Yy TIIpOLECi PO3TIKAHHS
PK-kpammuau., BupasHa 3a/IeXHICTh HPOMYCKAaHHS
CBiTJIA KPAIUIMHOK Bif Ii opieHTanii (kyTa IOBOPOTY)
MiX CXpEIIEHMMH MNOJISIpPU3aTOpaMU CBiQUATh IIPO
MepeBaXxkHy IUIAHAPHY OPI€HTALiI0 AMPEKTOpa y AOMe-
"Hax.

3a3HaurMo, IO CTEpPOIgHI AOMIIIKH, B 3aJIEXKHOCTI
Bin yMOB ix Kpucrasizauii, sBjsioTh coboro abo 6ini

maacTuHuacti (2x3 MMZ), a6o Ge3bapBHi rosKOnOXiOHI
Ta npuaMaTHuHi kpucrasm noexusHow 0,1 — 1 mm.
HaneceHHs KpUCTaiUHOTO MOPOLIKY CTEPOIAHOI pevo-
BUMHM Ha moBepxHI PK-kpannamuHum B pasi mocTaTHbOL
KOHUEHTpauii, He MEHWOI 3a 5%, , NPUBOAUTb O IOSIBU
XapakTepHOI TEKCTypu “BigOMTKiB masbuis” micas
3aKiHUCHHS MPOLECY PO3UMHCHHS.

JInme B pasi MOMIWEHHS OKPEMOro rOJKOMOAIOHOro
Yy NPU3MATHYHOrO KpucTasa HAa moBepxHio PK-xpan-
JuHE 6yJ0 BUSIBJICHO, IIO IPOLIEC PO3UMHEHHS CYIIpO-
BOXKYETBCS ¥Horo obepranuam (puc. 3).
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CrocrepexeHHs 3a AUHAMIKOIO iHAYKyBaHHS XOJIe-
CTEpMUHOI crhipaJi OyJu mpoBexeHi A BCiX BUImesra-
OAHMX CTEpOiMHMX HOMImOK, i mpm usoMmy O6yJio
BUSIBJIEHO TaKi 3aKOHOMipPHOCTI:-

1. Hanpamok obGepradHda O BCiX THUIIB JOMiIIOK
BIATIOBIiZA€ 3HAKY XOJIECTEPUYHOI CHipaJi, s$Ka HaBO-
OUTHCS. AaHMMK peuyosBuHamu. ToO6To obepraHHS 3a py-
XOM TOOMHHHUKOBOI CTPUIKM CIIOCTEPIracThcd JIMIIE I
npositaminiB [ Ta I3, 9ki iHAYKYIOTh XOJIECTEPUUHY
asy 3 mpasoro cripa/umo. s BCiX iHIUX CTEPOimiB,
gKi IHOYKYIOTH JIIBY XOJIECTEPMUHY CIipasb, CIO-
CTepiraaoch 00epTaHHs KPHUCTAJIB IPOTHU PyXy TORMH-
HHMKOBOI CTPLIKU.

2. O6epranns 6yJsi0 piBHOMIPHUM, MPO IO CBIXUUIIA
3MiHA TOJOXKEHHSI KPUCTaJla HA OMHAKOBHHI KyT 3a OA-
HAKOBMH IMPOMIXOK yacy, SIK Il¢ BHAHO, HAaNpHKJAaZ,
3 puc. 3. Tak, y Bunagky npositaminy [l3 nmoBHMiH mo-
Bopot Ha 360° BigOyBascs 3a 60 c, mo Bigmosinae Ky-
ToBi#l mBUAKOCTI obepranus 6°/c.

3. I1pu kiMHATHi# TeMepaTypi 06epTaHHSI KPUCTAJIIB
criocrepirasock yume pia PK ZLI-1695. Onig Ginbia
B’askoro JKK-805 Bmanoch crocrepiraté oOepraHHS
TinbKky nipu HarpisaHHi go 60 °C.

Caix 3ayBa>UTH, IO PO3UMHECHHS CTEPOIMHHUX KpH-
CTaJIiB B i30TPOMHiil (hasi HE CyMPOBOMXYETHCA iX 0bep-
taHHIM. Edext obepraHHsa HE CIOCTEpiraBcs gK Y
B’SI3KOMY i30TPONHOMY PO3UMHHUKY — IJIILEPHHI HIpU
KiMHATHI# Temnepatypi, — Tak i B i3orpomHiit dasi
pigmosigaux PK npum ix marpiBasHi BUIIE TEMIIEPATYpU
npoceitaenns (72 °C mng ZLI-1695 i 95 °C nmas
JKK-805). Orxe, BUXOASTUH i3 EKCIEPUMEHTAJIbHHUX pe-
3y/IbTATiB, MOXHA 3pOOMTH BUCHOBOK IIPO T€, IO CaMe
HASIBHICTh JAJIbHHOTO OPIEHTALIMHOrO MOPSIAKY MoJie-
kya1 y PK-kpamwmsi Bignopinae 3a BuUSBJCHEMHA e(exT.

Mu BBaXXaemo, IO 3a CBOEI NPUPOMOI0 CIOCTEpE-
JKEHe gBUINE MonibHe A0 TepMOMEXaHiyHOTO edeKTy,
gkt cnocrepiras Jleman y 1900 p. mpu HarpiBaHHi
xosecrepuuroro PK [10]. 3rigHo 3 Teopier, sgka mno-
SICHIOE LIe¥ epeKT, HArpiBaHHS XOJIECTEPUKA IIPUBOIUTD
10 obepTaHHs MOro QUPEKTOpa i3 KYyTOBOK MBUAKICTIO,
NpONOpLIAHOK TemmepatypHomy rpamienty [10].
MoXHa MpUITYyCTHTH, 10 y HAIIOMY BUIAAKY POJIb TEM-
[epaTypHOro TIpaji€HTa BIfirpac rpami€cHT KOHUEHT-
pauii, sIkuii BUHUKAE BHACJILOK MPOLECY PO3UMHEHHI.
Ile mpunmymeHHS Y3TOIXYETBbCS i3 THM EKCIEPUMEH-
TaJbHUM (DAKTOM, L0 y BUIAAKY PO3UMHEHHS KPHCTA/Ia
BiTaminy [, Oys0 3apeecTpOBAHO 3HAYHO OLIBIIY
IIBMAKICTh PO3UMHEHHS, ajie obepTanHs Kpucrana 0yJo
MOBUTHHIMIMM (3 KYTOBOIO HIBUAKICTIO IOPSIAKY 1°/¢c),
1o MoXe OyTH MOB’SI3aHE 3 MEHIINM TPaficHTOM KOH-
LIEHTpAaIil.

I3 Bumeckazanoro Moxua 3poGMTH BHCHOBOK, IO
P PO3UMHEHHI MIKPOKPHUCTAIB XipaJbHOI PEYOBHHHA
y kpammsi HematmuHoro PK Ham Bmepme Bpasocs
CrocTepiraTu mpsIME MEPEeTBOPEHHS XiMiuHOI eHepril
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Puc. 3. Kaapu i3 ismmy susiti 3 inrepsasom 7,5 ¢, o moctpyiors edekt obepranHs CTepOiHOrO Kprcrasia 7-1eriapoxoaecTepuHy A0BXHHOK
0,1 MM y KpanmHi nematrka ZLI-1695 nin uac ioro podumteting. (CTPUIKK BKA3yIOTh NOJOXEHHS MOJKONOAIGHON0 KpUCTana)

POSUMHEHHSI Y MEXaHiuHy EHepriio o0bepraasbHOro
Pyxy.

Astopyn mwmpo Bosusi [I.QenopeHky 3a momomory y
sfiomui ¢iaemy Ta PesnikoBy F0.0. i Ta6osuuy O.M.
3a OOroBOpPEHHSI PE3yabTaTiB poboTH.
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Opeprxano 04.03.02
DOOEKT BPAIEHUS CTEPOUJHDbLIX
MUKPOKPUCTAJIJIOB B KAIIJIE HEMATUKA
H. A.I'so3dosckuii, H.IT. Tepeneyras
Peswme

TIpu McCNeROBAHMM JMHAMMKM MHAYLIMPOBAHMS XOJECTEPUUECKOi (a-
3bl XMPAJIbHLIMK 1002 BKAMM MOJIEKYJI-CTEPOMAOB (M30MEPOB BUTAMMHA
J0) B HemaTHueckux xuakmx kpucraiax (JKK) Bnepebie aKCriepuMeH-

TaabHO 0GHapyKeH 3B dEKT BPALIEHHS B NPOLECCE PACTBOPEHHS OfU- .

HOYHOIO CTEPOMAHOrO MHMKPOKPHUCTA/LIA, HAHECEHHOIO HA Karumo
Hematraeckoro JKK. OkcnepuMeHTasbLHO YCTAHOBAEHO, YTO AAHHDINA
achdexT He Habmonaercs B M30TPONHOIA (Hase, Npu STOM B HEMATHKE ¢
G0bIE# BA3KOCTLIO SBAEHME BPALLEHNS HAGIOAAETCS TOMBLKO NP HA-
rPEBAHUM. Y CTAHOBJIEHO, YTO HAMPABJIEHUE BPALLEHUSI MUKPOK PUCTAII-
J1a BCEraa COOTBETCTBYET 3HAKY XOJECTEPUUECKOM CIIMPAJIM, KOTOPasi
MHAYUMPYETCs JAHHBLIM BEemecTsoM. Mcxons U3 3KCneprMeHTaNbHbIX
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JQHHBIX, MOXHO CAEJATb BLIBOJ, YTO MMEHHO HAJIMUUE JAJIbHETO OpH-
€HTALMOHHOTO MOPSAKA B XXMIKOM KPHUCTAJUIE OTBEUAET 32 O0HAPYKEH-
Hblit  3ddekT,  KOTOpbIA  BrEpBble  JEMOHCTPUPYET  MPSIMOE
npeo6pasoBaHHe XMMMUUECKON SHEPIMM PACTBOPEHMS CTEPOMIHONO
MUKPOKPHUCTAJIA B MEXAHUUECKYH) SHEPIHUIO €0 BPALUCHUS.

EFFECT OF ROTATION OF STEROID MICROCRYSTALS
IN NEMATIC DROPLET

1. A. Gvozdovsky, I.P. Terenetskaya

Institute of Physics, Nat. Acad. Sci. of Ukraine
(46, Nauky Prosp., Kyiv 03028, Ukraine; E-mail: teren@iop.kiev.ua)

Summary

It has been found that a number of chiral steroid biomolecules (vitamin
D isomers and related compounds) induce the cholesteric phase when
adding to nematic liquid crystals (LCs) [1, 2]. To obtain the cholesteric
phase, we dissolved a steroid substance in nematic LCs, and a typical
“fingerprint” texture was observed with a polarized microscope as a resuli
of dissolution. The value of the cholesteric pitch and the helix sign are
measured by the Cano — Grandjean method using wedge-like LC cells
[9]. Surprisingly, we found that steroids with rigid skeleton (cholesterol,
7-dehydrocholesterol (7-DHC), lumisterols and ergosterol) possess the
lower helix twisting power (HTP) than vitamin D, (ergocalciferol) with
its flexible molecular structure {7]. In all cases, cholesteric helices were
left-handed except provitamins D3 and D, (7-DHC and ergosterol),
which induced right-handed helices [3, 4]. What is the most interesting,
we have first observed the effect of rotation of a single steroid microcrystal
during its dissolution at room temperature in a nematic droplet (ZLI-
1695) . While the steroid crystals have differentshapes depending on the
crystallization conditions (needle-shaped, prismoidal, or disk-shaped),
the rotation effect was observed only in case of a single needle-shaped or
prismoidal microcrystal of 0.1 + 1 mm in length. Rotation was uniform,
and the angular velocity was equal 6 degree/s in case of a 7-DHC
microcrystal. It is particularly remarkable, that, for all the compounds,
the correlation was observed between the rotation direction and the sign
of the induced cholesteric helix. Namely, for provitamins D3 and D,

which induced a right-handed helix, the rotation was observed in the
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clockwise direction, whereas for the other steroids, which induced left-
handed helices, rotation occured in the counter-clockwise direction. 1t
must be emphasized that rotation was observed neither in the isotropic
phases of LCs nor in a viscous solvent while, in casc of a more viscous LC
(ZhK-805), rotation appeared only upon heating up to 60 °C. We think
the origin of the effect revealed is attributable to the known Lehmann’s
effect [10] associated with thermomechanical interactions in cholesteric
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crystals. However, we believe that the crystal rotation in an LC droplet is
initiated by chemical potential, and the concentration gradient plays the
same role as the temperature gradient in the Lehmann's effect. In
conclusion, it may be said that, under close examination of the cholesteric
phase induction by steroids, we pioneered the observation of a direct
transformation of the dissolution chemical energy into the mechanical
energy of rotation.
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