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IepeOpanpHas THIIOKCUSA-UIIEMHUSI HOBOPOKACHHBIX
0CTAETCsl OCHOBHOM IIPUUMHOM CMEPTHOCTH U TAKUX TSDKEIIBIX
NIOBPEKACHUN PA3BUTUSI HEPBHOM CUCTEMbI HOBOPOXKIEH-
HBIX, KaK JIeTCKUIl epeOpaabHBIN Hapanud, yMCTBEHHAs
OTCTaJIOCTb, SMHJICTICHS, a TAKXKE MaJIble TUCQYHKIIMN MO3Ta.
HecMoTpst Ha TEXHOIOTUYECKHE YCOBEPIIEHCTBOBAHMS,
MO3BOJIAIONINE YIyYIIUTh aKyIIEPCKYI0 U HEOHATAIbHYIO
HIOMOIIIb, & TAKXKe ITYyOOKOe MOHUMAaHUe Maro(ru3noIoruu
NepUHATAIbHONW acuKcuu, 3a00IeBaEMOCTh THIIOKCH-
YeCKU-UIIeMUUYecKoil sHIedanonarueit ocraerca 06e3
M3MEHEHUH MOCIIEJHUE HECKOIIBKO AecaTmieTuil. OTcyTcTBHE
3¢ (GEKTUBHON Tepanmuy MEepUHATATBHON TMIOKCHYECKH-
HIIeMUYecKoi dHIedasonaTui 00yCIOBUIO HEOOXOIH-
MOCTB Pa3BHUTH HOBBIX METOJIOB. B HacTosIIIee Bpems pacTer
HHTEpEeC K TeparneBTHYECKOMY MOTEHIIHATy CTBOJIOBBIX
KJIETOK B JICUEHUH TUCOYHKIUI LIEHTPaIbHON HEPBHON
CHCTEMBI Y B3pOCIBbIX. AKTyaJIbHO U3y4YEHUE UCIOIb30Ba-
HUSI HEPBHBIX CTBOJIOBBIX KJIETOK B KOpPpPEKINH Ae(eKToB
MO3TOBOM TKaHH y HOBOPOXI€HHBIX. BTOpBIM nepcrieKkTuBs-
HBIM HaIlpaBJICHHUEM B JICYCHUH LIepeOpabHON THITOKCHH-
UIIEMUH HOBOPOXKIEHHBIX SBIsAETCA rurnorepmus. s
(GyHIaMEHTaJIbHOTO U3YYCHHs dTHX METOAOB JICUEHUS
HeoOXoIMMa aJeKBaTHas MPOCTasi MOJEIb THIIOKCUU
HOBOPOJKICHHBIX.

B skcriepuMeHT ObUTH BKITIOUCHBI | 6 KPBICAT ((KEHCKUE U
MYXCKHE 0co0HM) M3 ABYX MOMeToB. ['mmokcuyeckoe
HOBpeKAeHUE OBIII0 MHULIMUPOBAHO B IIEPBHIil IOCTHATAJIb-
HBIN 1eHb. JKUBOTHBIE OBIIN pa3zeneHs! Ha 3 rpynmnsl: 1 —
>KUBOTHBIE C TUIIOKCUEH CpeIHEN TSKECTH, 2 — C TAKEIOU
THIOKCHEH 1 3 — 6e3 THITOKCHH (KOHTPOIIb). KpeicaT neprxxann
B 3KCHEPUMEHTAIBHBIX KaMepax ¢ o0beMoM 6 Mi 0e3
JocTymna kucinopona mnpu temmneparype 37°C. JKuBoTHbIM
ObLI 1aH JIerkuii 3pupHbIil Hapko3. [Tociie rumokcHu KppicsT
BO3BpaIlaik K caMKe Ha ceMb AHeil. Ha 8-it menb sxu3Hu
OblIa MPOBE/ICHA TPAHCIIIIAHTALNS CYCIICH3UH SMOPHOHAIb-
HBIX HEPBHBIX KJIETOK B CyOIypallbHOE W/WIIN apaxHOM-
JlalIbHOE IPOCTPAHCTBO Yepe3 pOJHUYOK. J[jis TpaHCcILUIaHTa-
LU UCTIOJIB30BAJM CYCHEH3UI0 KPHOKOHCEPBUPOBAHHBIX
HEPBHBIX KJICTOK SMOpHOHa YeoBeKa 7-12 Henemnb recTaryu.
JKusaecnmocoOHOCTE KJIETOK cocTaBisna 42,6+2,5%,
KOHIIeHTparms ~32x10° kieTok/Mt.

Korna kpeicsita qocturu 4-HeAeIbHOrO BO3pacTa, Mbl
HCCIIEOBAIH ACHCTBUE PaHHEH OCTHATAIbHON THIIOKCUHI
Ha HanOoJiee YyBCTBUTENBHBIE CTPYKTYPHI MO3Ta (HEOKOP-
TEKC, TUTIOKaMII, MO3)K€UOK) B BOJHOM TecTe Moppuca
(M3ydeHHe MPOCTPAHCTBEHHON MaMATH) U HU3ydald
KOPTHKAJIbHYIO ¥ MO3KEUKOBYIO IIEIOCTHOCTD B POTAI[OH-
HOM TecTe (OIpeseseHrne MOTOPHO-KOOPINHAIIMOHHBIX
HapymieHui). B Tecre Mopprca >KHBOTHBIX TTOMEIIANH B
KpyTablif 6acceiiH ¢ BOAOI, B KOTOPOM HaXOAUJIacCh
wiatgopma. JKMBOTHBIE C TIOBPEXKIECHHEM T'MIIOKaMIIa He
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Cerebral hypoxia-ischemia of the newborn remains a
major cause of mortality and such severe neurodevelop-
mental disability as children’s cerebral palsy, mental
retardation, epilepsy and slight brain dysfunctions. Despite
the advances in technology allowing better obstetric and
neonatal care and a deeper understanding of the pathophy-
siology of perinatal asphyxia, the incidence of hypoxic-
ischemic encephalopathy in neonates has remained
essentially unchanged over the last few decades. Given the
absence of effective therapies for stroke and perinatal
hypoxic-ischemic encephalopathy, it is important to derive
new strategies. There has been a growing interest in the
therapeutic potential of neural stem cells progenitors for
therapy in central nervous system dysfunctions at adults.
So now the attempts to use neural stem cells in the correction
of cerebral tissue defect at newborns are very actual. The
second perspective direction in treatment of cerebral
hypoxia-ischemia of the newborns is hypothermia. It needs
an adequate simple hypoxic model of newborns for funda-
mental study of these treatment methods.

Sixteen male and female rat pups from two litters were
included in the experiments. The hypoxic damage of pups
was initiated on 1% postnatal day. Three animals groups
were used: 1 — moderate hypoxia, 2 — several hypoxia and
3 — with no hypoxia (control). The animals were kept in
experimental chamber with 6 ml volume without air access
at 37°C. The pups were lightly anesthetized with ether. After
hypoxia the pups were returned to their dam for recovery
period in 7 days. On the 8" postnatal day the transplantation
of neural cells was carried out into subdural and/or
araxnoidal space via fontanele. The suspension of
cryopreserved human neural cells of embryos with 7-12 week
gestation was used. Viability of cells was 42.6+2.5%,
concentration ~32x10°cell/ml. When rats were 4 week old
we tested effect of early postnatal hypoxia on the most
sensitive brain area (neocortex, hippocampus, cerebellum)
in test of spatial memory in a Morris water maze and study
cortical and cerebellum integrity in rotation test for
determination of motor-coordination disorders. In the
Morris water maze the animals are placed into a circular
water tank with a visible or an invisible platform. The rats
after hippocampal damage are not able to find the invisible
platform. The histology changes of their brain were studied
by hematoxylin-eosin staining. Brain structure was evaluated
at 2 hand 37 days recovery from perinatal hypoxia.

Our study shown newborn rats after hypoxia modeling
had problem with spatial memory, the relearning of a new
platform location in water maze and motor-coordination in
rotation test. Histological examination in 2 h after hypoxia
shown a diffuse damage of neocortex and the expressed
gliosis niduses after severe hypoxia. Histological asses-

PROBLEMS
OF CRYOBIOLOGY
Vol. 15, 2005, N24



MOTJIM HATH HeBUAMMOII tiatGopmel. ['ucronaoruueckue
W3MEHEHHsI MO3Ta HCCle[oBalln yepe3 2 yaca u uepe3 37
JHEH Tociie THIOKCHU C TIOMOIIBI0 OKpAaIINBaHHUs reMa-
TOKCHJIMHOM-303HHOM.

Hamu nccnenoBanus Nokasanu, 4TO y HOBOPOXKAEHHBIX
KPBICAT TOCJIE MOJCINPOBAHMS TMIIOKCHH HaOII0Aanoch
HapyIIeHHe MPOCTPAHCTBECHHOMN MaMATH U JABUTaTeIbHOU
KOOPAMHAIINK B POTAIMOHHOM TecTe. [ 'ucTomornyeckue
U3MEHEHHMs uepes 2 4 [ociie TMIOKCHH MoKa3aiu auddysHoe
MOpaKEHUE HEOKOPTEKCA U BBIPAXKEHHBIN SIEPHBIN [IIHO3
mocie TshKeNod runokcud. ['mcronorndeckas oneHKa Ha
37-i1 neHb mociie TMIIOKCUU MOKa3ana CKIEPO3HpPOBAHHE
000J104eK MO3Ta ¢ MHOT'OYHCICHHBIMHI O9araMi CKJIepo3a
u BocnaneHus. [Iponmudepanus mukpornun Oojee BBIpa-
JKCHA B ITOJIKOPKOBBIX 30HAX. B rpyrimne >KUBOTHBIX, KOTOPBIM
MIPOBOJVIIM TPAHCIUIAHTALMIO SMOPHOHAIBHBIX HEPBHBIX
KJIETOK, OOHAapYy’>KEHBI pe3Kas 3yXpoMmaTH3alus siep B
KJIETKaX 30HBI NIMAJIBHOTO MATPHUKCA, PACIIUPEHUE 30HBI,
YTO CBUETEILCTBYET 00 MHTEHCHBHBIX MPOIIECCaX POCTa U
I depeHINPOBKH BCEX KOMIOHEHTOB IJTHH.

[omy4eHHbIe JaHHBIE TOATBEPIKIAIOT, YTO HAIlla MOJICNb
NEpUHATAIBHON TMITOKCUH HHITyUPYET HOBPEXKICHUE TAKUX
HanboJIee UyBCTBUTENBHBIX CTPYKTYP TOJIOBHOTO MO3Ta, KaK
HEOKOPTEKC, MO3XKEUOK U TMIIOKami. MBI monaraeM, 4to
TpaHCIUIaHTALUS KPUOKOHCEPBUPOBAHHBIX HEPBHBIX KIIETOK
SMOpHOHA CTUMYJIHPYET pelapanuio MO3ra HOBOPOXK-
JICHHBIX KPBIC [TOCTIE TIEPEHECEHHON THITOKCHH.

sment on 37" day after hypoxia have demonstrated that
brain shells were scleroid with numerous scars and
inflammation. The proliferation of microglia is more
expressed in subcortical zones. At animals group after
transplantation of neural human embryo cells the zone of
germinal matrix is more expanded and marked euchro-
matisation of cell nuclei is observed. Thus there are active
processes of growing and differentiation in germinal matrix.

We conclude that our model of perinatal hypoxia
induces damage of the most sensitive brain structures such
as neocortex, cerebellum and hippocampus. Our data
suggested that transplantation of cryopreserved neural
embryo cells stimulates reparation at rat brain after perinatal
hypoxia.

HM3K0TeMHepaTypH0e KOHCepBUpOBaHUE 3pUTPOLUTOB YHYEAOBEKa
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B npakTike HHU3KOTEMITEPATYPHOTO KOHCEPBUPOBAHHUS
SPUTPOLUTOB YeJIOBEKa HanOOJee MUPOKOE MPUMEHEHHE
MMOJTYYHJI KIIACCUYECKUH KPHOMPOTEKTOP — TIULECPHH.
OpHako mporecc yaaJleHus ero U3 KIETOUYHOUW CYCIIeH3UU
nepen TpaHcys3uei neraeT STOT METOM 3aMOPKUBAHUS
TPYAOEMKHUM U JTIOPOTOCTOSIIIIAM.

OmHUM W3 MEepCHEeKTUBHBIX HANPaBICHUH SBISCTCS
HCIION30BaHUE IKCTPAICILTIOISIPHBIX KPHOTIPOTEKTOPOB,
MTOJIYYCHHBIX ITyTEeM IICJICHANPABICHHOW MOIU(DUKAIIIH
XUMUYECKOH CTPYKTYpPHl MOJIEKYJ U3BECTHBIX KPHUOIPO-
TEKTOPOB (MHOTOaTOMHBIX CIHPTOB), & UMEHHO 3THJICH-
TJIMKOJIS M TYIMIIEpUHA. TaK, OKCHATHINPOBAHUE STUIICHTJIH-
KOJIs1 TO3BOJIMJIO MOJTyYUTh HOAUATHIIEHOKCH I — [120-400
n [130-1500, npumeHsieMble IPU 3aMOPAKUBAHHUU SAEPHBIX
KIIETOK KPOBH M 3PUTPOIHUTOB. [IyTeM OKCHATHIUPOBAHUS
TIUIEpPUHA OBLITU MOJTYYeHBI OKCUATHUIILHBIC TIPOU3BOHBIC
pa3HOM CTENEeH! MOJMMEPU3AIMA MOJIEKYbl TIUIEPUHA,
KPHOTPOTEKTOPHBIE CBOMCTBA KOTOPBIX M3YydarOTCS Ha
Ppa3HBIX OHOJIOTHYECKUX 00BEKTaX.

Lenp paboThl — HUCCIIEAOBAaHIE YCIOBHA HU3KOTEMIIC-
paTypHOTO KOHCEPBHUPOBAHHS IPUTPOIHUTOB UEIOBEKA C
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Glycerol as a classic cryoprotectant has obtained wider
practical use for human erythrocytes’ low temperature
preservation. However its removal out of cell suspension
before transfusion makes this freezing method a labor-
consuming and expansive one.

Using extracellular cryoprotectants obtained by an aimed
modification of chemical structure of multi-atom alcohol
molecules such as ethylene glycol and glycerol, is a
perspective direction. This modification simplifies a freeze-
thawing procedure of erythrocytes by an exclusion of the
stage of cryoprotectant removal out of cell suspension.

Oxyethylation of ethylene glycol enabled to obtain
polyethylene oxides, PEO-400 and PEO-1500, applied during
freezing of nucleated blood cells and erythrocytes. By means
of glycerol oxyethylation there were obtained oxyethyl
derivatives of various polymerization degree of glycerol
molecules, cryoprotective properties of which are examined
in different biological objects.

The research aim was examining the conditions of low
temperature preservation of human erythrocytes with
glycerol oxyethyl derivatives (OEG) n=25 and n=30).
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