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In the present work, we investigated the dark and photoinduced cytotoxic activity of the
new chlorophyll-a derivatives which contain the substituents of oligoethylene glycol on
the periphery of their macrocycles. These compounds were tested using human cell lines
to estimate their potential as photosensitizers for photodynamic therapy of cancer. It was
shown that all the tested compounds have expressed photoinduced cytotoxic activity in
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Abstract In the present work, we investigated the dark and photoinduced cytotoxic activity of the
new chlorophyll-a derivatives which contain the substituents of oligoethylene glycol on the periphery
of their macrocycles. These compounds were tested using human cell lines to estimate their potential
as photosensitizers for photodynamic therapy of canoer. It was shown that all the tested compounds
have expressed photoinduced cytotoxic activity in vitro. Detailed study of the biological activity of
one of the most perspective compound in this series—pyropheophorbide-a 17-diethy lene glycol ester
(Compound 21) was performed. This new compound is characterized by lower dark oy totoxicity and
higher photoinduced cytotoxicity than previously described in a similar compound {DH-1-180-3) and
clinically used Photolon™, Using fluorescent microscopy, itwas shown that Compound 21 quickly
penetrates the cells. Analysis of caspase-3 activity indicated an apoptosis induction 40 min after
exposure to red light (A = 660 nm). The induction of DNA damages and apoptosis was shown using
Comet assay. The results of expression analysis of the stress-response genes indicate an activation
of the genes which control the cell cycle and detoxification of the free radicals after an exposune of
Hel.a cells to Compound 21 and to red light. High photodynamic activity of this compound and
to oxidize biomolecules was demonstrated on nuclear-free mice erythrocytes. In addition,
it was shown that Compound 21 is effeciively activated with low energy 700 nm light, which can
penetrate deep into the tissue. Thus, Compound 21 1= a prospective substance for development of the
new drugs for photodynamic therapy of cancer.

Keywords: photosensitizer; photodynamic therapy; Hela; photohemolysis; chlorophyll-a derivatives;
Uligu_'thy]um_' glyeol substituent; cytotoxic activity

1. Introduction

Chlorophylla denvatives are used in medicine as photosensitizers for photodynamic therapy
of cancer (PDT) [1-7]. PDT s considered to be a modern prospective method which is based on
accumulation of the photosensitizer in the tumor tissue. After an exposure to the specific wavelength
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Abstract

Briskaité R_, Patova E., Juzénas 5., 2016: Desmid flora in the lakes gfrhe Khrebtovyi Nature Reserve in the Po-
lar Ural (Russia) [Dvynieciu flora Chrebtovy] draustinio ezeruose Siaurés Urale (Rusija)]. — Bot. Lith.. 22(2):
113-122.

Fourteen thermokarst lakes and one mountain lake were explored in the study period. A total of 116 species of
desmids belonging to 22 genera were identified. The genera Cosmarium (29), Staurastrum (18) and Closterium
(13) were most abundant. The highest number of species (88) was recorded in the habitats with Sphagnum and
brown mosses. Twenty-seven species and one variety of desmids were observed for the first time in the Polar
Ural Mountains.

Keywords: algae, benthos, Desmidiales. Polar Ural Mountains, Russia.

: http://elibrany.rufitem.asp?id=28383301
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INTRODUCTION

Desmids are one of the most diverse groups of
algae in the mountain-tundra water bodies. They play
an important role in the formation of algocenoses
in water bodies and especially are typical in phyto-
benthos and periphyton (GeTzen. 1983). Desnuds
belong to one of the groups that can inhabit water

T 1

STUDY AREA

The Urals are the mountain range that stretches
1in the north-south direction in Russia, making border
between Asian and European continents. The total
area of the mountains is about 25 000 km. The Polar
Ural covers the northern end of the overall structure
of the Ural Mountains — starts from the origins of
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ABSTRACT. The present review of the collembolan
fauna of the East European tundra is based on existing
published data and new material collected recently in the
region by the authors. Four new species, 1.e. Hymenapho-
rura inepinata sp.a., Gisinea subtilia sp.n., Pachyetoma
miserabilis sp.n., and Desoria breviseta sp.n., are de-
scribed. The generic position and morphological pecu-
liarities of a number of problematic forms are discussed.
General geographic ranges of all species concerned as well
as characteristic of their distribution within the study re-

tundras, i.e. terrtory bounded by the Kanin Peninsula
on the west and the Kara River basin on the east. Several
islands of the Barents Sea (Kolguev, Dolgii and Vaigach)
are also included. Unfortunately we have to exclude the
Karskay Tundra east of Kara River because modem
material from this region is absent’.

The earliest data on springtails from the territory
under consideration was collected by the 1903 Finnish
zoological expedition headed by B R. Poppius. Dunng
three months the expedition explored both the southem

Babrnko, A. B. The
collembolan fauna of

Konnembéon
(Collembola)
BOCTOYHO-
eBponenckmx TyHap /
A. B. Babrnko, M. B.
Potapov, A. A.
Taskaeva // Russian
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He obnokKa (nepenneT) n He onucaHue, npnueseaeHHoe Ha 06paTHOM CTOPOHE
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NCTOYHUKOM CBeZeHNI 00 n3aaTenbCTBE AN XapaKTepe maTepuanoB (AoKnaabl, Te3UChl).
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2. Mpu cocTasneHnU 3anncK NepeHoOCUM TEeKCT NocaeaoBaTe/IbHO YacTAMU
COr/1IaCHO ero 3Ha4YMMOCTU — OPUEHTUPYACL Ha WPUPT TeKcTa.

3. Yactu pasgenaem gBoetounmem c npobenamu. Nocne gBoetoumnsa TeKCT
3aHOCUTCA C MaNeHbKOW BYKBbl.

O6paseu: ..[lpobaemobl nonyaayuoHHou 6buonozuu : mamepuans Xl
Bcepocculicko2o rnonynayuoHHO20 ceMuHapa...

5. [laTta 3aKknouaeTca B CKOOKU, TONIbKO €C/IM OHA 3aK/loueHa B CKOB6KK Ha
TUTYNbHOM nucte. Mexay umMcnamu CTaBuTCA TUpeE, a He aedwuc.

6. Mecto npoBegeHMAa KOHpepeHUMUU YKasbiBaeTcA nocne A[Aatbl U
otaenaerca 3anAton. Ecam mecto npoBeaeHua KoOHdepeHUMM Ha
TUTYIbHOM /IUCTE He YKa3aHO, ero 3aK/loyaem B KBagpaTHble CKOOKM.
lNepea Ha3BaHMEeM ropoaa «r.» He CTaBUM.

O6pasew: 11-14 anpena 2017 2., [Mowkap-Onaj. —




8. Echn Ha TUTYNIbHOM CTPaHULE He YKA3aHO YTO 3TO — Te3UCbl, MaTepuanbl
WAKN JOKNaabl, TO uwem 31y MHPopmauuio Ha obnoxkke umam obopore
TUTYZIbHOTO JIUCTA U BKAIlOYaeM B OnNMcaHUe B KBaApPaTHbIX CKOBKax.

O6paseu: .. 24-26 mapma 2017 2., YeboKkcapsl : [mamepuansl]. —
Yebokcapel : ...

9. Yawe Bcero Has3BaHMe wu3JaTeNnbCTBa Ha TUTYILHOM JINCTE He
oTOobpa)KeHo. YKazaHue Ha Hero MOXXHO HaluTU B KOHL,e c6OpHUKaA AU Ha
obopoTte TUTYNbHOroO NAnCTa.

He cnepgyetr nytatb U34aTeNnbCTBO C OpPraHM3aTtopom KoHdepeHUUM,
MmecTom eé npoBeaeHMA wau Tunorpadumeinr. B cayuae, Koraa

U3[aTeNnbCTBO He YCTAaHOB/IEHO, MOXHO YKa3aTb - «6e3 usparenbcrea» -
[6. n.].

O6paseu: ... — bapHayn : [6. n.], 2015. —
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e e Kyaawesa, A. . UI3meHeHne B3anMOCBA3EN MEXKAY
POCCHHCKOH OE/IEPALIAH napameTpamm KJAeTOYHOro romeocTtasa Kak
Dekepikiame e TAUIcE ioaeTRye BpeeeTiie NOKa3aTenb peaKkumn Ha TEXHOreHHOe BO34eNCTBMe
ol o st A i (Ha Nnpumepe NoNEeBKN-IKOHOMKU) C TEPPUTOPUN C
NOBbILLEHHbIM YPOBHEM €CTECTBEHHOM
pagnoaktnsHoctu / A. I. Kyaawesa, H. I. 3aropckas
// Konorna poaHoro Kpana: npobaembi un

nyTy Ux peweHua : matepuanbi Xll
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ITpodae 10Ny IAIHOHHOH OIMgoTHn: Matepuansl X1l Beepoccufickoro monyiAUHOHHCTO Ce-
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Kyaswesa, A. . BanaHne ¢a3 nonynaumMoHHOro
LMKNA Ha B3aMMOCBA3UN MexKay
MOpPPOoPN3N0NOrMYECKMMM NOKA3ATENAMMN U
coctaBom pochonmMnmnaoB B nevYeHn NOIEBKU-
3KOHOMKM, 0buTatowen Ha TeppUTOpPUN C
NOBbILLIEHHbIM YPOBHEM €CTECTBEHHOM
paauoaktusHocth / A. . Kyaawesa, H. I. 3aropckas,

A. B. Epmakosa //

Mpobnaembl nonynaumMoHHou 6uonorum : marepuanni Xll Bcepoccumckoro
nonyAAU4MOHHOro cemmuHapa namatu Hukonasa Bacunbesunua forosa (1939-2016) :
11-14 anpens 2017 r., [Mowkap-Ona]. — Nowkap-Ona : CTPUHT, 2017. — C. 139-141.



Tumywesa, O. K. PaamHoO»KeHue 3e/1eHbIMN YePEHKAaMW COPTOB CMOPOAUHbI YEPHOW B
YC/IOBUSIX MOA30HbI cpeaHel Tanrn Pecnybankn Komu / O. K. Tumywesa // Ponb
60TaHMYECKNX cCagoB U AEHAPONAPKOB B UMNOPTO3aMeLL,EHUN PACTUTE/IbHOMN
npoaykuum : |l Bcepoccnitckaa HaydyHO-NpaKkTUYecKana KoHpepeHums ¢
MeXXAYHapoAHbIM y4YacTuem, noceAaweHHasa foay akonoruu B Poccum : 24-26
mapTa 2017 r., Yebokcapbl : [maTtepuansbl]. — Yebokcapsl : HoBoe Bpems, 2017. - C.
175-178. — (HayuHbie Tpyabl YeboKcapcKkoro ¢punmana MmasHoro 6otaHuMyYecKoro
caga um. H. B. I;fuum-la PAH ; Bbin. 9).
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HHCTHTYT BOTHRIN H 3EONOTHHECEIX IIPOETEM CO PAH (DOCCHI, EAPHANT)

HHCTHT VT TEQNIMIH H AHA THTHIECKOH XFMWITH HM. B H. BEPHATCEODO
PAH (POCCHA MOCEBA)

HHCTHTYT IIOMEOBETEHN T H ATPOXHNMHH CO PAH (POCCHE, HOBOCHEIPCE)

HAITHOHAMEHE HOCETOBATETRCFHE TOMCEHI IT0MHTENHEYE CEHE
VHHBEDPCHTET (POCCHE, TOMCE)

TOPHO-ATTARCKHH MoCY JADRC TEEHHEN! VHHEERCHTET
(POCCHA MOPHO-ATTARCE)

ATTARCEWR NOCYIAPCTREHHEI ATPAPHEIN VHHBEPCHTET (POCCHE,
BAPHAYI

BEHOTEOXHMHMA TEXHOI'EHE3A H
COBPEMEHHBIE ITPOBJIEMBI TEOXHMHYECKOH
JKOJIOI'HH

(B I=3ys Tomaw)

T.II

Tpyam IX MeEnyrapoasot GHOreoxmmdsecrod
{24-28 agrycra 2015 r, Bapmaya)

Bapeaya 215

[abax, E. B. Ucnonb3oBaHue
NOTEHLUMANA NOYB A1A OYUCTKU
3arpA3HEHHbIX COeAMHEHNAMMU
asota Bog, / E. B. Nabax, A. .
KucnuupbiHa, I. A. KanTtop //
buoreoxmmmna TexHoreHesa u
COBpeMeHHble Npobnembl
reoXMMMNYECKON 3KONOTUM :
TpyAabl IX MexxayHapoaHou
buoreoxmmmyeckomn wronbl (24—
28 asrycrta 2015 r., bapHayn) : B 2
T. / peakon.: A. B. Ny3aHos [u ap.]
; IHCTUTYT BOAHbIX U
3Konornyeckmnx npobnem CO PAH
[v ap.]. — BapHayn : [6. n.], 2015.
—T.2.—C. 259-260.



OcobeHHOCTU BBOAa NEepUoANUYECKUX U3AaHUM,
UMeloLLIMX TeMaTUYecKue cepum

- 3arnaBue cepumn 3anmncbiBaeTcs Nocse 3arnaBms U3gaHma U

TONbKO B TON pOpMe, B KOTOPON OHO NPUBEAEHO Ha TUTY/IbHOM JINCTE U3AAHUA.
3arnaBsue nU3gaHuA 1 3arnaBme CeEpumn PasaenatoT TOYKOM.

Mpumep: // U3BecTnsa sy3os. Pusmka. — 2000. —

- Choso «Cepuna» nuweTca, TONbKO B TEX CAYyYaAX eC/IM OHO MPUCYTCTBYET Ha
TUTYNbHOM NINCTE N3A4aHWNA/B SNEKTPOHHOM BapUaHTe CTaTbM.
Mpumep: // N3BecTns AKagemnm Hayk. Cepua xummndeckan. — 2014, —

- Echv nocne cnosa «Cepusa» ectb undpa nam byksa , To nepes TeMaTU4eCcKkUm
3ar/iaBMem cepum CTaBUTCS 3anATas.

Mpumep: // BecTHUK... Cepua 1, DKOHOMUKA 1 ynpaBaeHue.

- Ecnm cnoBo «Cepusa» He CONPOBOXKAAETCA HU UMPPOIM, HU BYKBOW, U OHO He
CBA3aHO C Ha3BaHWEM CepuUmn HOPMaMM PYCCKOro A3blKa (CM. npumep n. 2), To
nocne cnosa «Cepua» cTaBAT ABOETOUME.

Mpumep: // Tpyabl..... Cepus: Buoreorpadpus. — 2015. —
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