Probl Cryobiol Cryomed 2018; 28(2):173
https://doi.org/10.15407/cry028.02.173

MpuMmeHeHMe pacTBOPOB HaHOpPa3MepHbIX YacTUL, AUOKCUAA Llepusa n optoBaHagarta
ragofiuH1MA Ans runoTepMmUYecKoro XxpaHeHus KynbTypbl KneTtok Spirulina platensis
M.IM. MpeunwHmkosa', M.A. Tonosig?, O.B. JlunuHa?, O.B. ®anbko?, B.B. YmxkeBcknii?
"Xapbkosckull HayuoHarnbHbIl nedazoeudeckuli yHusepcumem um. I.C. CkoeopoOlhbi, 2. Xapbkog
2WiHcmumym nipobrem kpuobuonoauu u KpuomeouyuHsl HAH YkpauHbl, e. Xapbkoe

Application of Solutions of Cerium Dioxide and Gadolinium Orthovanadate
Nanosized Particles in Hypothermic Storage of Spirulina platensis Cell Culture
M.P. Hrechyshnikova', M.A. Goloyad?, O.V. Lipina?, O.V. Falko?, V.V. Chizhevsky?

'H.S. Skovoroda Kharkiv National Pedagogical University, Kharkiv, Ukraine
2Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine,
Kharkiv, Ukraine

XpaHeHne OHOOOBEKTOB MPU HU3KUX ITOJIOKUTEIBHBIX
TEMIIEpaTypax UMEET Psiji MPEHMYIIECTB: OTHOCUTEIbHAs
MPOCTOTA TEXHOJIOTUUECKUX MPOIIELyp, OTCYTCTBUE JI0POTO-
CTOSIIIETO KPHOTEHHOI'0 000pYyAOBaHUS M PACXOTHBIX
Marepuanos. [TonoOHbIE TEXHONIOTNH HU3KOTEMITEPaTypHOTO
XpaHEHHs! MOTYT OBITh BOCTPEOOBAHBI B MUILEBOI TPOMBIII-
JIEHHOCTH 1 (hapMHUH/TyCTPHUHL.

HM3BecTHO, 9TO XpaHEHHEe OMOIOrHYECKOTO Marepraia B
YCIIOBUSIX HU3KHX TOJIOKHUTENBHBIX TEMIIEPATyp COIIPOBOX-
JIA€TCsI OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIMU PEAKIUSIMA
U TIOABJICHWEM aKTUBHBIX (opm kuciopona (ADK). Kak
TIPaBHIIIO0, HEKOHTpospyeMoe obpazoBanre ADK npusomut
K DTyOOKUM MOBPEXKICHISIM OMOMaKPOMOIIEKYI, MEMOpaH 1
Hekposy Tkareil [A. Kasperska, 2004].

B 3T0i1 cBA3M aKTyalbHBIM SIBISIETCS] TIOMCK BEILECTB,
CHOCOOHBIX 3AIIUTHTH OMOJIOTHYECKHE O0pas3Ibl OT OKHC-
JUTENBHOTO CTPecca B IMPOIECcCe TUIIOTEPMHUUYECKOTO Xpa-
Henws1. K BemecTBam, 00ecreunBarOIIMM BBICOKYIO aHTHOK-
CHUIQHTHYIO 3aIIUTY, MO)KHO OTHECTH HAHOKPHCTAJUTMIECKHE
COCIMHEHNSI M3 TPYTITBI JJAHTAHOHM/IOB, B YaCTHOCTH JUOKCH/L
uepus [A.b. llepbakoB u coast., 2011] u opToBaHanmat
ragommnaust [B.I1. KomeBoii ¢ coasr., 2014].

Lenms paboOTBI — MCCIIEIOBAaHNE TPOTEKTOPHBIX CBOWCTB
BOZIHBIX PAcTBOPOB, COZEPIKAINX HAHOYACTUIIBI JHOKCHIA
Lepusi ¥ OPTOBaHA/aTa TaJONIMHUS TS XPAHEHUS! KyJIbTYpbI
KJeToK Spirulina platensis B yCIIOBUSIX HU3KUX TTOJIOKUTEITh-
HBIX Temreparyp (6...8°C).

Knerxu S. platensis oTMBIBaII OT POCTOBOH CpPEIIBI IHIC-
THJUTMPOBAHHOW BOZOW M XPaHWIN B BOIHBIX THIIOTOHHYEC-
Kkux pactBopax auokcuna mepus (0,2; 0,02; u 0,002 r/m)
1 aHAJIOTMYHBIX PacTBOpPax OPTOBAaHAAATa TaJONWHMUS TIPU
temneparype 6...8°C B ObITOBOM XoiomminbHUKe. Pasmep
YJaCTHIl JMOKCH/IA [IEPUsI COCTABILUT 2 HM, OPTOBaHa/aTa ra-
nomaus — 20 M. KoHTpoeM SBIsIach CyCcrieH3us KIIETOK
S. platensis B nuctumpoBanHOi Boge. COXpaHHOCTB KIle-
TOK S. platensis OLIEHUBAIN METOIOM BUTAIBHOTO tu(depen-
[IUAJIBHOTO OKPAIINBAHUS C MOCIEAYIOIINM I0/ICYETOM
MEPTBBIX 1 )KUBBIX KJIETOK.

Pesynbrarsl MccnenoBaHui NOKa3aid, YTO IOCIE TPeX
HEZIENb TUIIOTEPMUYECKOTO XPAaHEHHUSI B PACTBOPE AUOKCHIA
uepust ¢ koHnerpanuei 0,02 /1 )KU3HeCOCOOHBIMU OCTa-
Bastoch 80-90% kieTok S. platensis, a B 00pa3ax, ComeprKammx
JIMOKCH/T TIepUs ¥ OPTOBAHAIAT TagoiuHms, — He 6omee 10%.
B obpasmax 6e3 HaHOYaCTHI] JKUBBIX KJICTOK He 00HAPYKEHO.

Takum 00pazoM, BOAHBIE PACTBOPHI ANOKCHAA LEPHUS
MOTYT HCIOJIb30BATHCS JJII HU3KOTEMIIEPATypHOTO Xpa-
HEHUs KyJbTYpbl KIETOK S. platensis TIpu TIONOKUTEIBHBIX
TeMIeparypax.
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The storage of biological objects at low positive tempe-
ratures has several advantages, i. e. relative simplicity of
technological procedures, the absence of expensive cryo-
genic equipment and consumables. Such a low-temperature
storage technologies can be in demand in food and phar-
maceutical industry.

It is known that the storage of biological samples
under low positive temperatures is accompanied with
oxidation-reduction reactions and appearance of re-
active oxygen species (ROS). As a rule, uncontrolled ROS
formation leads to deep damage of biomacromolecules,
membranes and necrosis of tissues [A. Kasperska, 2004].
In this regard, the search for the substances capable of
protecting biological samples against an oxidative stress
during hypothermic storage is relevant. The substances with
high antioxidant potential include among others nano-
crystalline compounds from the group of lanthanides, in
particular cerium dioxide [A.B. Shcherbakov et al., 2011]
and gadolinium orthovanadate [V.P. Koshevoy ef al., 2014].

The research aim was to investigate the protective pro-
perties of aqueous solutions containing cerium dioxide
and gadolinium orthovannadate nanoparticles to store
the Spirulina platensis cells at low positive temperatures
(6...8°C).

S. platensis cells were washed from the growth medium
with a distilled water and stored in aqueous hypotonic
solutions of cerium dioxide (0.2, 0.02 and 0.002 g/1) and the
similar solutions of gadolinium orthovanadate at 6...8°C
in a household refrigerator. The cerium dioxide particles
were 2 nm-sized and those of gadolinium orthovanadate
were of 20 nm. The suspension of S. platensis cells in a
distilled water served as a control. The survival rate of
S. platensis cells was evaluated using the vital differen-
tial staining method followed by the counting of dead
and live cells.

The findings demonstrated that after three weeks of
hypothermic storage in the cerium dioxide solution with
a concentration of 0.02 g/l 80-90% of S. platensis cells
remained viable, while the samples containing cerium
dioxide and gadolinium orthovanadate not more than
10% were viable. No live cells have been found in the
sample without nanoparticles.

Thus, the aqueous solutions of cerium dioxide can be
used for low temperature storage of S. platensis cell culture
at positive temperatures.
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