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ABSTRACT
The mitochondria of germ cells in spermatogenesis, and the transformation

of mitochondria from an orthodox form- in spermatogonia to a condensed form in
spermatids has been described and widely characterized by TEM. The morphologi-
cal correlation of freeze-fractured mitochondrial membranes with the energetic
states of mitochondria has also been described. The frequency by which the fra-
cture plane following the inner or outer boundary membrane deviates by jumping
from one to the other is higher in phosphorylating mitochondria than in non -
- phosphorylating mitochondria. The present study on replicas of freeze-fractured
spermatogenic cells of the rat showed that the frequency of deflections of the
fracture plane was lowest in spermatogonial mitochondria and increased in sper-
matocytes and spermatids. Cur study seems to suggest that this method can be
applied to tissue samples also after glutaraldehyde fixation.
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INTRODUCTION
Studies of various authors using TEM (Andre, 1962; Cieciura and Klimek,

1988; Fawcett, 1970) reveal that during spermatogenesis and spermiogenesis, the
changes of configuration of mitochanodrial membranes showed the transition from
an orthodox state in spermatogonia through transitional steady states to conden-
sed forms in spermatids. Combined morphological and biochemical studies have
been performed on isolated germ cells and their mitochondria (Martino et al. ,
l976;l979) and show modification of the configuration of mitochondrial membra-
nes from an orthodox (spermatogonia, spermatocytes to the stadium of late pa-
chytene) to a condensed form (late pachytene, diplotene, secondary spermatocy-
tes and spermatids firom Golgi to the acrosomic phases) (Cieciura and Klimek,
1979). Several investigations have attempted to describe the configuration of
mitochondrial membranes in various metabolic steady states in TEM as a spread-
ing or condensing of the matrix; changes in volume of the outer and inner com-
partments; and changes of the thickness of the mitochondrial cristae (Chance and
Williams, 1956; Cieciura et al., 1979; Hackenbrock, 196631968; Hackenbrock
et al., 1971).

Knoll and Brdiczka (1983), described a morphological changes dependent on
the metabolic state of the organelle in fi:eeze—fractured isolated liver mitochon-
dria. ln the case of plane - fractured mitochondrial membranes they observed
a change in the course of the fracture plane in two boundary membranes: the
fracture plane changed between the interior of both boundary membranes. They
observed that the fracture plane changes correlate with the metabolic state of
mitochondrium. There are more deflections of the fracture plane in phosphoryla-
ting mitochondria than in non - phosphorylating ones (Figs. 1 a, b). These chan-












