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Cryogenic temperature protects biological material 
from gamma ray induced effects
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Cryopreservation of cells, tissues and organism in liquid nitrogen (LN) offers the 
most secure form of conservation, nevertheless frozen biological materials are exposed 
to natural background of ionising radiation (IR). It is known that IR can induce cell death 
and tumors in living cells, furthermore radiation can cause abortion and teratogenic ef-
fects in embryos, but on the response of cryopreserved cells and embryos only few infor-
mation are available. The aim of this study is to evaluate the effects of IR on frozen and 
unfrozen peripheral blood mononuclear cells (PBMCs) and sheep embryos irradiated in 
LN with different doses of γ-rays. PBMCs were directly irradiated at room temperature, 
then immediately frozen, or frozen and then irradiated in LN with different (0, 0.1, 0.3, 
0.9, 3.0, 18,6 Gy) doses of IR. After thawing, cells were incubated and percentages of 
cell death were evaluated by flow cytometry at different time points, using both hy-
podiploid peak detection and supravital propidium iodide staining. On the other hand, 
zygotes from fertilized oocytes with fresh ram semen were cultured for 6-7 days in 20 
µl droplets of synthetic oviduct fluid. Embryos were vitrified and exposed to different 
radiation (0, 0.3, 2.4, 19.2 Gy) doses in LN. After thawing, embryos were all transferred 
in pairs into synchronized ewes. Pregnancy was confirmed by ultrasonography. 

Interestingly, PBMC cell death gradually increased both with dose radiation and in-
cubation time and was relevantly higher in PBMCs irradiated at room temperature than 
in those frozen. Moreover, lambing rates were 28% (5/18), 21% (5/24), 0% (0/10), 50% 
(4/8) for 0.3, 2.4, 19.2 Gy and control group respectively. In conclusion, these results sug-
gest that cryogenic temperature protects biological material from gamma ray induced 
effects.
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