Prominent Expression of Typel(v )Protein Kinase
C in Purkinje Cells Located in the "Central Mass"
of Reeler Mutant Mouse Cerebellum as Revealed
by a Computer Image Analysis Technique
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Fig.1. Block diagram of computer image analysis system
constructed for these experiments. Through a CCD TV
camera, the natural image from a light microscope is sent
to a computer and is converted into digital data for
individual pixels. The resolution magnitude is 512x512
pixels in this system. See text for details.
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Fig.2. Photograph from the Reeler mutant mouse cerebel-
lum immunostained for type 1 () protein kinase C in a
coronal section. Arrowheads, the Purkinje cells in the
molecular cell layer; asterisk, the Purkinje cells in the
central mass; ML, molecular layer; Gl, granular layer;
CM, central mass. Bar, 80 um.
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Fig.3. Immunopositive Purkinje cells in the white matter
(central mass) of Reeler mutant mouse cerebellum for the
computer image analysis. (a) Purkinje cells (arrowhead)
located in the central mass of Reeler mutant mouse. (b)
The 6 traced (encircled) Purkinje cells (tracing numbers
5—10) for image analysis at the same area as in Fig. 3a.
Bar, 80 um. Eleven Purkinje cells (tracing numbers
5—15) were sampled in the central mass. (see Figs. 4-5).
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Fig.4. Frequency distribution histograms of gray value calculated from the immunopositive density of the traced Purkinje cells
in the “cortex” (sample numbers. 0—4) and “central mass” (sample -number. 5—15) of Reeler mutant mouse. The horizontal
line shows the 32-degree class of gray value. The vertical line shows the number of pixels. The vertical scale to the left
indicates 1026 of the total number of pixels that were surrounded by the trae line.
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itive density between Purkinje cells in the cortex and the

Fig. 5.

central mass. The white histogram calculated from the
gray value histogram (numbers 0—4) and the cross-hatched
one from that (numbers 5—15) in Fig. 4, respectively. A
significant differences between the white histogram and
cross-hatched histogram is clearly obtained when the t-test
is applied (to; 4.32; p (t0)<0.005). (See Tablel.) The
peak value of the cross-hatched histogram is shifted to the
left compared with that of the white histogram. Because
the lower gray class indicated a higher density, a shift to
the left means that the immunopositive density of
Purkinje cells in the central mass (tracing numbers 5—15)
is higher than that in the cortex (tracing numbers 0—4).
The principle is the same as in Fig. 4.

Table 1.
the central mass in 3 Reeler mutant mice
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Comparison of the expression of PKC” between Purkinje cells in the cortex and in

Expression (means+=SEM, %)” of PKC in

Mouse number

examined Molecular layer of Central mass t-test®
cortex to
1* 23.6+1.48 (5)° 17.94+0.95 (11) 4.32 (P, < 0.005)
2 24.8+0.59 (1D 21.0£0.49 (13 9.10 (Pwy < 0.005)
3 23.940.91 (9) 18.9+0.33 (28) 9.42 (P < 0.005)

a) Type 1 (r) protein kinase C.

b) Data derived from averaged “gray value” (see Fig. 5) was expressed as percentage to total

pixels.
¢) Number of sampling cells.

d) The t-test confirmed the significant differences in the expression of- PKC between 2 cell .

groups in any cases of all 3 Reeler mutant mice.
* Data in mouse number 1 were used in the
histograms (sec Fig. 4, 5).

microphotographs (see Fig. 3, a, b) and
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Fig.6. The hypothesis of the role type 1 (r) protein kinase
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X; specific receptor at.postsynaptic site: -
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Abstract

In Reeler mutant mice, cerebellar Purkinje cells exhibit abnormal synaptogenesis. In this study, Purkinje cells in the
"central mass" with abnormal afferent connections were compared with those located in their normal position in the cortex in
terms of immunoreactivity for type 1 (y ) protein kinase C. A "computer image analysis technique” was developed for the
purpose of this quantitative study, and it revealed that the immunoreactivity in the central mass was significantly higher than
that in the cortex. These results suggest the type 1 (y ) protein kinase C may be importantly related to the abnormal synaptic
formation of the Purkinje cells.



