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Kuo-Chun Liu (1979) Effect of glycerol on ice formation in freezing isolated 
mitochondria. Bull. Inst. Zool., Academia Sinica 18(2): 71-78. The mitochondria 
isolated from renal cortical tissue of mouse is used as a model organelles to study 
the effect of glycerol on ice formation and to understand the cryoinjury and cryo
protection nature of the two different freezing rates used. 

Samples with and without glycerol pretreatment were cooled either at -380 

C/sec in liquid nitrogen to -196°C or at -3.8°C/min on dry ice to -78°C, and 
freeze-substitution was used to preserve the ice spaces after frozen. After rapid 
freezing samples showed both intra and extramitochondrial ice spaces in the absence 
of glycerol. The shapes of the mitochondria were changed due to extramitochondrial 
ice formation, and descreased in size. In the presence of glycerol, there were 30-40% 
of mitochondria with, and 60-70% of them without intramitochondrial ice spaces. 
The 60-70% of mitochondria without intramitochondrial ice space were severe 
dehydrated and shrunken in size. 

Slow freezing in the absence of glycerol, only extramitochondrial ice spaces 
were formed. All of the mitochondria were dehydrated and shrunken in size, due 
to the extramitochondrial ice formation. Freezing injury of mitochondria of rapidly 
freezing samples were caused both by intramitochondrial and extramitochondrial 
ice formation. Freezing injury of slowly freezing samples was only due to salt 
concentration caused by extramitochondrial ice formation. 

In rapid freezing, the presence of glycerol reduced the number of mitochondria 
having intra mitochondrial ice from 100% to 30%. In slow freezing, the presence 
of glycerol greatly reduced the degree of mitochondrial dehydration. Isolated mi
tochondria also proved to be a convenient system for cryobiological study. 

To reduce the degree of injury and to 
obtained higher percentage and better quality 
of thawed cells, tissues and eventually organs(9) 
are the major aim of cryobiological research. 
This aim can only be realized through the 
understanding of the events happened during 
freezing; freezing storage; the thawing process; 
the action of cryoprotective substances; optimal 
rates of freezing and thawing of different 
cells and tissues. The importance of cryo
biological research on cellular organelles as 

the structural and functional units have been 
proposed(8,9) but it still is a rather neglected 
area(18) . 

The study of freezing-thawing injury and 
the protective effects of glycerol and dimethyl 
sulfoxide on the in situ and isolated mito
chondria of renal cortical tissue of mouse re-

, vealed that greater damage occurred after rapid 
freezing and slow thawing than after slow 
freezing with rapid thawing both in the pre
sence and absence of protective substance (19) • 

Similar results were obtained in the study of 
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