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JocTmxeHus B 001aCTH METUIIMHCKUX TEXHOJIOTHH T10-
BBIMIAIOT 3((EKTUBHOCTh TPAHCIUIAHTHPYEMBIX KJICTOK U
TKaHel, HO KOHKPETHBIC MOJICKYIIIPHBIC PEaKIINH KIICTOK Ha
HU3KOTEMITEPaTypPHOE XpaHEHHE TOJHOCTHIO HE UCCIIEIO0-
BaHO. HecMoTps Ha OonbIioe BHUMAaHUE, yAeIsIeMOe pas-
paboTKe coCTaBOB pacTBOPOB [UIA Mep(y3UPOBAHNUS TKAHEH
IIPY XPaHECHUH IS MOBBIIICHHUS HX XH3HECIIOCOOHOCTH,
HCCIICAOBAHUS CIIOKHBIX MOJICKYJISPHBIX W3MCHCHUM,
KOTOPBIE MPOUCXOAT BO BPEMSI XOJIOIOBOTO BO3JIEHCTBHS U
WX TIOCJIEYIONIETO BIUSHUS Ha KOHEUHBIA PE3yNbTart, 1mo-
MpPEeXKHEMY HEMHOTOYHCIEeHHBI. [IoHnManne mpupobl
KJIETOYHOTO CTpecca Ha MOJIEKYJISIPHOM YPOBHE UMeeT hyH-
JaAMEHTAJILHOE 3HaYEeHUE, TOCKOJIBKY TaKHe CBEJICHHUS YKa3bl-
BaIOT Ha KPUTHUIECKHUE ACMIEKTHI B MPOIIEAYPaX XPAHSHHS U
TpaHCIUTAHTAINH TKAHEH, a TAKXKE B Pa3BUTHU HOBBIX TEXHO-
JIOTHUH 1 TIPOIIECCOB B APYTHX 00TACTAX KICTOUHOM OHMOTIO-
THH, OMOTEXHOIIOTHH U T.1I.

es paboOTHI — KOMMYECTBEHHAS OIICHKA YPOBHS THOCITH
KIIETOK TIOCIIe TUIOTEPMUYCCKOTO XPAaHECHUS Ha MOJICITH
KIJIETOK JICTKHX IS CO3MIaHUS OCHOBEI MEPCHEKTUBHBIX
YIITyOJIEHHBIX MOJIEKYIISIPHBIX HCCIISIOBAHNUH, HAITPABICHHBIX
Ha yTy4IlIeHHE TPOIETyPhl TPAHCIUIAHTAIIUH JISTKUX.

Hopmanbhbie pudpodacTsl sterkux denosexa (IMR-90)
XpaHwiH B Teuenue 1, 2 u 3 cytok npu 4°C B MUHIMAaJIBHOM
cpene, Mmoo cpene u cpene ViaSpan. )Knu3HecnocoOHOCTh
OIIeHUBaJK Yepes 1, 2 1 3 CyTOK 1mociie XpaHeHHUs C UCTOJTb-
30BaHHEM MeTabonndeckoro naankaropa Alamar Blue™.
Jis ompenieieHust YpOBHSI BOBIICUCHUS MIPOIIECCOB arol-
TO3a ¥ HEKPO3a UCIIOIH30BAN TPOTOYHYIO IUTOMETPHIO 1
JIOTIOTHUTEIFHO PE3YNBTAaThl IMOATBEPKAATH C MIOMOIIBIO
BH3yaJIU3aIiH ¢ (PIIyopeceHTHONH MUKpOCKoTHel gepes 1,
4, 8 1 24 y ocye XpaHeHHUs C MOMOILBIO TECTA Ha arloNTo3
Vybrant®.

AHanu3 mokasali, 4To B 00pasiax co cpemoit ViaSpan
JKU3HECTIOCOOHOCTH KJIETOK mocJe 24 4 xpanenus ipu 4°C
cocraBuia 68% (+4%), a penomysiist —103% (£6%) B Tede-
HHE 3 cyTOK. XpaHEHHE B IPYTUX CPeIax MPHUBEJIO K HOTHON
HoTepe )KU3HECTIOCOOHOCTH KIIETOK 1ocie 24 4 THIOTepMH-
YECKOTO XPAaHEHUS U OTCYTCTBUIO PETIONMYIISALNHU. YBEIHUe-
HHUE CPOKa XpaHEHUS 10 3 CYTOK, IIPHUBENIO K MOJTHOH moTepe
JKI3HECTIOCOOHOCTH KJIETOK B KaXKIOM BapHaHTE UCCIICIOBA-
HUI. AHaJIM3 aONTOTUYECKUX Y HEKPOTUUECKUX MOIMYIISILUIA
B 00pa3max, XxpaHUBIIUXCA B cpefe ViaSpan, moka3al, 9To
gepes 8 9 mociie THIIOTePMIYECKOTO XpaHeHH 5% KIIeTou-
HO¥ monysisiiuy ObUIO B COCTOSIHUHM aronTo3a, a 20% — B coc-
TOSTHUH HEKpo3a. Pe3ynbTaTsl MOATBEPAUIN BHICOKUN YPO-
BEHb YYBCTBUTEJIbHOCTH JIAHHON KJIETOYHOW CHCTEMBI K
XOJIOZIOBOMY XPaHEHUI0, KOTOPOE MPHUBEJIO K 3HAUUTETTLHOMY
YPOBHIO THOENN KJIETOK BCJIEICTBUE KaK alonTo3a, TaKk U
HEKpo3a. DTU JaHHbBIE CBUICTENBCTBYIOT O HEOOXOIUMOCTH
OoJree TITyOOKOTo IMOHUMAaHHS MOJICKYJISIPHBIX H3MECHCHUH B
KJICTKaX KaK pe3yJIbTaTa X0JI0I0BOTO BO3/ICHCTBHSI.
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As advances in medical technology improve the ability
and efficacy of cells and tissues to be transplanted, there
remains a void in our knowledge of the specific molecular
response of cells to low temperature storage. While much
focus has been given to the formulation of solutions to
perfuse the tissue during storage to increase viability,
investigations into the complex molecular changes that
occur during cold exposure and their subsequent effect on
outcome remain limited. An understanding of cellular stress
on a molecular level is of fundamental importance as such
information proves critical to tissue storage and transplanta-
tion as well as to the development of new technologies and
processes in non-related areas of cell biology, bioproces-
sing, etc. The intent of this study was to begin to quantify
the levels of cell death following hypothermic storage in a
lung cell model in order to establish a foundation for future
in depth molecular studies in support of improved lung
transplantation.

Normal human lung fibroblast (IMR-90) cells were stored
statically for 1, 2 and 3 days at 4°C in basal media, complete
media, and ViaSpan. Post-storage viability was assessed at
1, 2 and 3 days post-storage using the metabolic indicator
Alamar Blue™. To determine the level of apoptotic and
necrotic involvement, flow cytometry was performed and
corroborated via visualization under fluorescent microscopy
at 1, 4, 8 and 24 hours post-storage using the Vybrant®
apoptosis assay.

Sample analysis revealed that cells stored in ViaSpan
were 68% (+4%) viable after 24 hours of storage at 4°C and
repopulated to 103% (+6%) within 3 days. The other solu-
tions resulted in complete cell loss after 24 hours of hypo-
thermic storage with no re-growth observed. Extension of
the storage interval to 3 days resulted in complete cell loss
in all conditions. Analysis of the apoptotic and necrotic
populations in the ViaSpan stored samples revealed that
5% of the population was apoptotic at 8 hours post-storage
while around 20% of the same population was found to be
necrotic. The data revealed a high level of sensitivity to
cold storage for this cell system, resulting in a significant
amount of cell death, through both apoptosis and necrosis.
These data highlight the critical need for a more indepth
understanding of the molecular changes that occur as a
result of cold exposure in cells.
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