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Fg. 1 Ultrastructure prepared with high-pressure freezing and
freeze substitution (1, 3 5 7) and conventional chemical fixation methods (2, 4 6 8)
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Ultrastructure of Resin Duct Cells of Pinus sylvestris Prepared with
High Pressure Freezing and Freeze Substitution Technique

WU Hong » CHEN Yue~gin, YANG Bing-vao» Martin Mille

Abstract: Ultrastructure of resin duct cells of Pinus sylestris was investigated with high-pressure
freezing (HPF) and freeze substitution (FS) and compared with the results of conventional chemical
fixation methods (CF). With HPF-FS method, plasma membranes were very smooth and appeared as
straigth lines closely appressed to the cell wall. On the contrary, plasma membranes were ofien undu-
lated and there was some space between the cell wall and the plasma membrane in CF samples, The
orgarelles appeared turgid, matrices of cytoplasm and oragnelles were denser and more homogeneous
distributed in HPF-FS samples. The Golgi apparatus exhibited prominent differences in morphology
and stainability from Cis to Trans face in HPF-FS compared to CF, intercisternal elements were visu-
alized in HPF-FS specimens. Resin was often found to concentrate into small dark osmiophilic droplets
with high electron density with CF, but with HPF-FS, resin appeared as greyish osmiophilic material
of lower electron density in floccule shape. These features implied that HPF-FS samples retained more
substances and improved preservation of ultrastructure closer to native state.
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