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Jlunocomsi ABNSIOTCA DEPCHEKTUBHBIM HOCHTEIEM
JICKAPCTBEHHBIX BEIIECTB B OpraHu3Me 4enoseka [2, 4].
BxioueHHbIe B TUTIOCOMBI TIpeTIapaThi MMEIOT POJIOHTMPO-
BaHHOE AeHCTBUE, 00/1aNAIOT IONHOM JAerpaiupyeMOCThIO,
CTOCOOHEI U36HpaTeNbHO HAKAIUIMBATHECH B KJIETKaX-
mumensx [1, 5]. IIpu 3ToM ocTaercs HepemreHHOI
npoGrieMa XpaHEHUA M CTEPHUIH3ALMH J€KapPCTBEHHBIX
TUIOCOMANBHBIX (OPM H3-33 NPOHCXOASAIIMX [IECTPYK-
THUBHBIX U3MCHEHUH JTHIIOCOMANBHOH MeMOpaHEI, [IaBHbIM
06pa3om cBszanHbIX ¢ npoueccamu [1OJ1. {5 npenotepa-
meHnA paspymienus JunocoM mpoueccamu ITOJ npume-
HAIOT pasIMYHble CTaOUIH3ATOPH, B TOM YHCIE U
akrepunua [3]. Hamu 65010 NPEANOXKEHO MCIOTB30BATH
CMECh JKTCPUUHUA + NPHPOAHBIA Q-XNOPOQGUILI U3
SBKaJHNTa 114 peryiaiuu npoueccos I10J] u ysenmaenns
CPOKOB XpaHEeHUS JIAIIOCOM.

Lens paboThl — MpocnenuTs H3MEHEHHUE COMEPXKAHMA
npoaykros [10J] B cycneH3usX JIMIIOCOM Pa3iM4HBIX CPOKOB
XpaHeHus npy 3-4°C. :

B pa6ote ncnons3opasu 1MoQru3HpoBanHsie Gocda-
THAUJIXOTHHOBEIE JIMIIOCOMBI, MOJYYEHHBIE METOIOM
obpamenHsix ¢a3 [6]. U3 cyxux qumocom ex fempore
FTOTOBWJIM CYCIEH3WU Ha dKTepuuuae (JIMIMOCOMH +
SKTEPHULIUT, JMIOCOMBI + 3KTEpHIMA + xmopodmun). g
TIPUTOTOBJIECHHUSA JKCIEPHMEHTANBHEIX 00Pa3LOB UCIIONE-
30Bany 500 Mr IHOGMIM3HPOBAHHEIX JIAIOCOM, CYCIEH-
JMpOBaHHBIX B 10 MJI 5kTepuuuza. B oTaenbHbIx cepusx k
CYCIICH3HH JIUIIOCOM B skTepuumae 1o6asasmy 3 mia 1%-ro
pacTBopa xyopodusia (cruproBoit). M3sMepenus nposoau-
JU B CBEXKENPUTOTOBJICHHBIX CYCHEH3UAX, a TAKXKE B
CYCHEH3HAX MECAIHOTO X TOAHYHOTO CPOKOB XPaHEHHS IIPH
Temmeparype 3-4°C. CiekrpodoToMeTpruecKy H3MEPSITH
conepxanue riepBriHeIX npoxykros [10JI: nuenossix (JIK),
oxconueHoBsIX (OJIK), TpueHoBsix (TK), TeTpaeHOBBIX
(TET) xonsioraroB. KonnuecTso BTOPHYHBIX NMPOAYKTOB
HOJI — puaneaernnos u MJIA, a Takxke o6uIyI0 aHTH-
OKHCJIUTENbHYIO aKTHBHOCTH (AOA) CHCTEMBI — COOCOG-
HOCTB TKaHEH BIMATH Ha CKOPOCTh OKHCIICHHUS CTAH@PTHOTO
JMIUIHOTO CYGCTpara ONpeNeNsld KOJOPUMETPHYECKAM
MeTozoM. B kauectse cy6eTpaTa NCTIONB30BaIH pa3IidHbIE
HEHACBIMEHHBIC COCAMHEHNHS: dGUPEI HEHACHIIEHHBIX
JKUPHBIX KHCIIOT, METHIIONEAT, apaxuieH u ap. CybcTpar
OKHCJICHHS BHIGHPANIH MO CMOCOGHOCTH BEIECTBA OKKC-
JATECA C NOCTOAHHONW CKOPOCTBIO NMPH CPABHUTEILHO
HEBBICOKHMX TeMmneparypax (okono 50°C) u cBoGomHOM
JOCTYNE KUCTIOPOAd. B HaIlNX 3KCepHMEHTaX B KA4eCTBE
CyGCTpaTa OKUCIEHMS MCTIONB30BANH 2 %-ii pacTBop oxeara
B CIIMPTE, UHTCHCUBHOCTH IPOLIECCa OKUCIIEHUS OlICHUBAIIH
110 HAKOIUICHHIO IPOXYKTOB OKMCHEHHA. ABCOMOTHOE
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Liposomes are perspective carriers of medicinal
substances into human organism [2, 4]. Liposome-
incorporated preparations have a prolonged effect,
possess the total degradation ability, are capable to be
selectively accumulated in cells-targets [1, 5]. At the
same time the problem of storage and sterilisation of
medicinal liposomal forms has remained still unsolved
due to the occurring destructive changes in liposomal
membrane, mainly related to the LPO processes. There
are applied various stabilizers, including ectericidum
for preventing liposomes destruction by LPO processes
[3]. We have proposed to use the mixture of ecteri-
cidum + natural a-chlorophyll from the eucalyptus for
the LPO processes regulation and increase in liposome
storage terms.

The aim of the work was to trace the change in the
LPO products content in liposome suspensions of
different storage terms at 3-4°C.

Lyophilized phosphatidyl choline liposomes,
obtained by means of the inverted phase method, were
used in the work [6]. Suspensions on the ectericidum
(liposomes + ectericidum, liposomes + ectericidum +
chlorophyll) were prepared from dry liposomes ex
tempore. For preparing the experimental samples we
used 500 mg of Iyophilized liposomes, suspended in 10
ml of ectericidum. In some series we added 3 ml of the
1% chlorophyll solution (alcoholic) to liposome
suspension in ectericidum. The measurements were
carried-out in freshly prepared suspensions, as well as
in the suspensions of a month and year storage term at
3-4°C temperature. There was measured the content of
such primary LPO products as: diene conjugates (DC),
oxodiene conjugates (ODC), triene conjugates (TC),
tetraene conjugates (TET). The number of secondary
LPO products: dialdehydes and MDA, as well as the
total antioxidant activity (AOA) of the system, that is
the tissue capability to affect the oxidation rate of
standard lipid substrate , were determined using the
colorimetric ethod. Different non-saturated compounds
such as the ethers of non-saturated fatty acids, methyl
oleate, arachideneum etc., were used as a substrate. The
oxidation substrate was selected by the capability of
substance to be oxidized with the constant rate under
comparatively low temperatures (about 50°C) and a free
oxygen access. In our experiments as the oxidation
substrate we used the 2% oleate solution in the alcohol,
the intensity of oxidation process was evaluated by the
oxidation product accumulation. The absolute value of
the content of studied substances was determined after
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3Ha4CHHE CONEPKAHNA UCCIIEMyEMBIX BEIIECTB ONPEIETATH
TOCJie TIEPECYETOR C HCNO/b30BaHHEM Kod(hduuueHTa
MOIAPHOH SKCTHHIMK NI KaXI0TO BEIIECTBA. Pe3ysrarsi
uccreoBaHui 06pabaThiBaiH METONAMH MaTEMATHYECKO
CTaTHCTHKH C MOMOMIBIO KpuTepus CThIOAEHTA.

Kax BunHo u3 puc. 1, Xxpanenue mmnocom s 3KTepUnuae
TNPUBOHT CO BPEMEHEM K HAKAILTMBAHHIO BCEX MPOAYKTOB
TOJ1, gecrabunusupyromux CTPYKTYpYy aunocoM. Tax,
T0C/C XpaHeHHs CyCTIeH3 MM B TedeHue 12 Mec conepixanue
B Heit JIK yenuumnocs B 36, OJIK — B 70, TK — B 71
TET - B 80, MJIA — B 50 pas no cpaBHeHHIO €O
CBEXEINPHUTOTOBNEHHON cycnensuelt. OnHako, Hapsdy ¢
3THM, B 22 pasa yBenuyuBaetcs obmas AOA cHCTEMBI B
UeJI0M, 4TO CBHICTENbCTBYET 00 MHTeHCHBHKALMU
AHTHOKCHAAHTHBIX [IPOLECCOB.

Kak BuaHO M3 puc. 2, yBeaudueHue CONEpPKAHUA
npoayxtos ITOJI u AOA B cycneH3uH JTMHOCOMBI +
SKTEPULM] C 105aBIEHHEM XIIOPO(UILIA IPOTEKAET MEHEE
MHTEHCHBHO, YE€M B CYCIICH3HH JIMIIOCOMbI + SKTEPHIIA.
Taxk, xonraectso K Bospocao 8 20,5; TK ~ B 10,6; OJIK —
B 12,7; TET — B 10,8; MJIA — B 5, AOA cHCTEMbI - B
35 pas.

TEC

MDA AOA

Puc. 1. HsMeHenue comepxaHus npoaykros [10JI B
JUIOCOMANTBHOMN CYCNeH3uH (JIMTIOCOMBI+IKTEPULINA) PAZHBIX
CPOKOB XPaHEHHA MO CPABHEHUIO CO CBEXEIPHIOTOBICHHOI!

O- 1 mecau, B - 1 rox.

Fig. 1. Change in the LPO products content in liposomal sus-
pension (liposomes + ectericidum) of different storage terms in
comparison with the freshly prepared one:

O- 1 month, @ - 1 year.

Takum o6pasom, Habmoaas 3a W3MeHeHHEM napa-
MeTpoB IIOJI B CYyCHEH3HAX NUNOCOM: JTHIIOCOMBI +
SKTEPHIHUL H JIUIOCOMbI + SKTEPULHA + XIOPOGUILT, MbI
BHIUM, YTO X00aBjeHME XJOPOOHILIA B CYCICH3HIO
JIMITOCOM CHIDKACT HHTEHCHBHOCTB NPOLIECCOB MEPEKMCHOTO
OKUCHeHHA. [10-BHAMMOMY, 3TO CBA3aHO CO CBOICTBaMU
XJI0pOHILI2, U3BECTHOTO KaK (POTOAKTHBHOE COETMHEHHE,
KOTOpO€ B 3aBHCHMOCTH OT YCIOBUH MOXKET BHICTyHaTh
aKUEeTopoM 2JIEKTPOHOB ¥ 0becneunBarth 6i1okany [10J B
JUNOCOMax. B CBA3M ¢ 3THM MOXHO roBOpHUTH 00
3 (PeKTUBHOCTH HCIIOIb30BaHMS XIOPO(IILTA B KAYECTRE
MHrubuTOpa mpoueccos I1OJI B numocomax, T. e.
CTabUIM3aTOpa TUMOCOMANbHON MeMOPaHbl, IO3BONS-
IOLIEro yBEJIHIUBATL CPOKM XPAHEHHS JIMIIOCOMANIbHOM
CYCIEH3HH.

THPOBIIEMbI
KPUOBHONOIMM
2002, N2 3

calculations using the molar extinction coefficient for
every substance. The investigation results were
processed using the methods of mathematical statistics
by means of the Student’s criterion.

The Figure 1 shows that the liposome storage in
ectericidum results with time in the accumulation of all
LPO products, destabilizing the liposome structure.
Thus, after storing suspension within 12 months the
content in it of DC increased in 36 times, ODC in 70
times, TC in 77 times, TEC in 80 times, MDA in 50
times in comparison with freshly prepared suspension.
However, along with this, there was an increase in 22
times in the total AOA system in the whole, that testifies
to the intensification of antioxidant processes.

The Figure 2 demonstrates, that an increase in the
content of LPO products proceeds less intensively, than
in the liposome-+ectericidum suspension. Thus, the DC
number augmented in 20,5; TC in 10,6; ODC in 12,7,
TEC in 10,8; MDA in 5, the system AOA in 35 times.

So, when observing the change in the LPO parame-
ters in such liposome suspensions as liposomes +
ectericidum and liposomes + ectericidum + chlorophyll,

%
2
15
10 o
5
aK TK  OOK TET MOA AOA
DC TC oDC TEC MDA AOA

Puc. 2. Hamenenue comepxanus npoaykros I1OJ s
JHNOCOMANBHON CYCHEH3HH (THNOCOMBI + 3KTepuuma +
XJOPOQHIN) PA3HBIX CPOKOB XPAHEHMA MO CPABHEHHIO CO
CBEKETPUTOTOBICHHOM!

O-1 mecan, @- 1 roxn.

Fig. 2. Change in the LPO products content in liposomal sus-
pension (liposomes + ectericidum + chlorophyll) of different stor-
age terms in comparison with the freshly prepared one:

O- 1 month, @ - 1 year.

we can see, that the chlorophyll adding into the liposome
suspension decreases the intensity of peroxidation
processes. Apparently, this is related to chlorophyll
properties, known as a photoactive compound, which
depending on the conditions, can act as the electron
acceptor and provide the LPO blockade in the liposomes.
In this connection we can speak about the efficiency of
chlorophyll usage as the inhibitor of LPO processes in
liposomes, i.e. the stabilizer of liposomal membrane,
permitting to increase the storage terms for liposomal
suspension.
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