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Mechanism of Repeating - 70 Freeze Thawing on Human
Choroidal Melanoma OCM- 1 Cell Line

LIU Bin, LI Yong- ping, ZHANG Bo, ZHANG Wen- xin, PENG zhan
( State Key Laboratory of Ophthalmology//Zhongshan Ophthalmology Center, SUN Yat- sen University, Guangzhou 510060, China )

Abstract: Objective  To investigate the mechanism of repeating - 70  freeze thawing on human choroidal
melanoma cell line OCM- 1. Methods  OCM- 1 cells were frozen by repeating - 70  freeze thawing for various
frequency, then the death rate of cells were examined by MTT essay. The cell viability was measured by clone essay.
The morphological changes of the cells were observed using electron microscope and the P16 immunocytochemistry
staining was performed. The cell apoptosis rate of the OCM- 1 cells was examined by laser - scanning confocal
microscopy (LSCM). The cell CD40 positive rates and mitochondrial membrane potential (MMP) were observed by
flow cytometry (FCM). Results Growth of OCM- 1 cells was inhibited by repeating - 70 freeze thawing. And that
showed freeze frequency dependent effects (P< 0.01). Different morphology of cells after - 70 freeze thawing could
be seen by electron microscopy. The classic morphologic characteristics of ice crystal and apoptosis were shown. The
P16 immunocytochemistry staining showed positive reaction in the control group and negative reaction in the group of
repeating - 70 freeze thawing, then the positive reaction appearance in the cultured cells. Different cell apoptosis
rates of the OCM- 1 cells were showed by LSCM. Flow cytometry showed a positive correlation between the cell
CD40 positive rates and lethal effect, but showed a inverse correlation the inverse correlation between the MMP and
the cell apoptosis rate. Conclusion Freeze thawing can kill OCM- 1 cells and also inhibits the growth of survivals.
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tumor regression. The mechanism of this effect is that repeating - 70

freeze thawing induces a good deal of tumor cells to apoptosis, which is the immediate cause of

freeze thawing decreases the level of MMP

and the expressed of P16. Freeze thawing induces the expressed of CD40, which may enhance immune response to

kill tumor cells.
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Table 1 Changes of OCM- 1 cells after repeating - 70 freeze thawing (xxs)
Groups Death rate(%) Cloning rate(%) Apoptosis rate(%) MMP level CD40 rate(%)
Control 0 27.3x15 21+1.1 128.3£1.4 2.6%0.3
0.5x1 11.0+3.5 21.6x£2.1 12.4+2.4 87.0£3.8 7.1+0.3
0.5%2 31.1+2.2 15.8+2.1 29.1+3.2 57.2+3.3 19.8+0.2
0.5%3 44.7£3.1 8.7x1.5 51.6£3.7 38.3£3.4 34.4+0.2
0.5%5 81.9+2.3 4.0+£1.0 6.0+2.9 46.2+0.3
F 180.1 934 157.9 653.5 15560.0
P < 0.001 < 0.001 < 0.001 < 0.001 <0.001
0.5x1: Freeze thawing 0.5 min 1 time, and so on
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Fig.1 The P16 immunocytochemical stain

A: The P16 immunohistochemistry staining showed positive reaction in the control group; B:The P16 immunohistochemistry staining negative
reaction in the group of freeze thawing; C:The P16 immunchistochemistry staining showed the positive reaction in the cells with cultured after freeze
thawing ( x 200);

Fig.2 Transmission electron microscope of the OCM-1 cells after repeating —70 “C freeze thawing

A: The classic morphologic characteristics of ice crystal (7 ) could be seen( x 17 000); B: Cells after freeze thawing appeared chromosomal
concentrated,  and the concentrated chromatin distributed around caryotheca.  Then,  chromatin split to cytoryetes with distinet boundary, and the
apoptotic body ( 1) emerged at last( x 3 500);

Fig.3 Laser—scanning confocal microscopy

A: The Hoechst 33342 staining in control group showed blue nucleolus, uniformitarian size, regular round, x 100; B: The apoptosis cells were

dyed white by Hoechst 33342 because of karyopyknosis, x 100; C: The necrotic cells could also be observed. cellular membrane disappeared, cell

content emited, intranuclear content prolapsed like silkiness, x 400
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