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Summary. Morphological changes of glomeruli in 
obstructive kidneys were studied by using confocal laser 
scanning microscopy (CLSM), and quick-freezing and 
deep-etching (QF-DE) method. Twenty-one rabbits were 
divided into three groups, consisting of control, 6-hr 
bilateral ureteral obstruction (BUO) and 24-hr BUO. In 
the experimental groups, the attenuation of cell bodies, 
the lengthening and stretching of major processes, the 
cystic formation in the cytoplasm and the fusion of foot 
processes were observed on conventional ultrathin 
sections. These changes in the 24-hr BUO group were 
more clearly observed than those in the 6-hr BUO group. 
By the CLSM, cell  bodies and foot processes of 
podocytes in the experimental groups were more 
intensely immunostained with anti-a-tubulin antibody 
and phalloidin-FITC. By the QF-DE method, cyto- 
skeletons in the podocyte cell  bodies and major 
processes were composed of numerous intermediate 
filaments, but distinct changes of actin filaments and 
microtubules were not observed in the control and 
experimental groups. Considering the physiological 
changes in BUO, the mechanical stress appeared to be 
brought about by hemodynamic factors rather than the 
change of intratubular pressure, resembling the 
morphological changes in experimental animals with 
hyperfiltration and the homeostatic adaptation of 
podocytes under the BUO condition. 
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Introduction 

It has been reported that glomerular podocytes 
undergo dramatical changes in response to experimental 
conditions and renal diseases, which are assumed to play 
an important role in glomerular sclerosis (Elema and 
Arends, 1975; Olson et al., 1985; Andrews, 1988; Frise 
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et al., 1989; Nagata and Kriz, 1992; Nagata et al., 1992). 
Some studies have indicated that direct cell toxicity 
(Elema and Arends, 1975; Frise et al., 1989) and 
mechanical stress (Nagata and Kriz, 1992; Nagata et al., 
1992) are two main factors which injure glomerular 
podocytes. In the case of obstructive kidneys, there is a 
progressive fall in glomerular filtration rate (GFR) due 
to an increase of intratubular pressure at first and then to 
a decrease of renal plasma flow (RPF) following a 
ureteral obstruction (Klahr and Harris, 1992). So the 
hemodynamic changes are supposed to cause the 
glomerular damage as a mechanical stress. However, 
there are a few studies about morphological changes of 
podocytes in the obstructive kidneys (Kamiya, 1968; 
Nagle et al., 1973; Nagle and Bulger, 1978; McDougal, 
1990), which indicate fusion of foot processes as 
revealed by transmission electron microscopy (TEM). 
Moreover, a question still remains: how do podocytes 
respond to the hemodynamic changes in obstructive 
kidneys? 

The way in which podocytes counteract the 
mechanical stress seems to be deeply related to their 
cytoskeletons. It is well known that three main 
components of cytoskeletons are actin filaments, 
intermediate filaments and microtubules. The actin 
filaments exist mainly in foot processes to regulate the 
rate of solute efflux across the glomerular wall 
(Andrews, 1988). On the contrary, cytoskeletons in cell 
bodies and major processes consist of microtubules and 
intermediate filaments to maintain the cell shape. 
However, it has not yet been clearly shown that such 
different distinction in the distribution of these filaments 
plays an important role in glomerular functions 
(Bachmann et al., 1983; Andrews, 1988; Drenckhahn 
and Franke, 1988). 

Recently, confocal laser scanning microscopy 
(CLSM) has often been used to fulfil1 a decrease of 
background noise (White et al., 1987). So CLSM makes 
it possible to obtain a clear image of any given focus 
plane with higher resolution than conventional 
immunofluorescence imaging. Moreover, the quick- 
freezing and deep-etching (QF-DE) method, which is 
one of the new techniques in electron microscopy, has an 




















