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ABSTRACT

These studies were performed to observe the morphological changes of synapses in the
visual cortex of rat during early postnatal development, Specimens of the visual cortex
were taken from rats (Sprague Dawley) at 1, 3, 7, 14 and 21 days of age, and prepared
for silver impregnation and electron microscopy.

The number of synapse and the length of postsynaptic thickening were increased
progressively with age, especially 14 and 21 days. The number of dendritic spine was
increased conspicuously on postnatal days 14-21. And asymmetic, curved and axo-spinous
synapses were increased markedly at the same ages.

The present findings suggest that spurt of synaptogenesis in the rat visual cortex occurs
during early postnatal development, especially in second to 3rd week period and asym-
metric and/or curved axo-spinous synapse is a matured form of synapse with advanced

age.
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o} (Dyson & Jones, 1980; Jones, 1983).
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Table 1. Number and length of postsynaptic thicken-
ing per 90 um? in the visual cortex of rat
during postnatal development.

Group of animal Number Length (um)

Age(day) Mean=+SD Mean=+SD
1 4,0+1.0 1,1+0.23
3 4,0%£0.70 1.0£0.16
7 5.2+1,30* 1.9+0,42*
14 12,2+£1.79* 3.2+£0.64*
21 20.0+£1. 40* 5.8%0,52*

*! Significant difference (P<0.05) compared to previous
group

Table 2. Number and area of axon terminal per 90
um? in the visual cortex of rat during post-
natal development.

Group of animal Number Area (um?)
Age(day) Mean=+SD Mean=+SD
1 2,4+1.52 1.01+0.54
3 5.0%+1.20* 2.1%+0.47*
7 5.4%+1.50 6.2+1, 35*
14 18.2+3,19* 4,9%0.97
21 37.0%2,60* 13.0£0.79*

. Significant difference (P<0.05) compared to previous
group
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Fig. 1. Percentage of the symmetric and asymmetric
synapses in the visual cortex of rat during
postnatal development.
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Fig. 2. Percentage of the plain and curverd synapses
in the visual cortex of rat during postnatal
development.
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Fig. 3. Percentage of the axo-dendritic and axo-
spinous synapses in the visual cortex of rat
during postnatal development.
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FIGURE LEGENDS

Fig. 4. Light micrograph of visual cortex at 14th day after birth. Dendritic spines (arrows) are seen on

dendrite of a neuron. Siver impregnation.

Fig. 5. Light micrograph of visual cortex at 21st day. Many dendritic spines (arrows) are very

noticeable. Silver impregnation.

Fig. 6. Electron miérograph of visual cortex at 1st day. An axon terminal with pale cytoplasm makes a

symmetric plain synapse (arrowhead)

Fig. 7. Electron micrograph of visual cortex at 3rd day. An axon terminal with dense cytoplasm makes

an asymmetric synapse.

Fig. 8. Electron micrograph of visual cortex at 7th day. An asymmetric synapse (arrowhead) is noticed.

Fig. 9. Electron micrograph of visual cortex at 14th day. Several asymmetric axo-spinous synapses are

seen.

Fig. 10. Electron micrograph of visual cortex at 21st day. Two curved asymmetric axo-spinous synapes

(arrowheads) are seen.
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