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ABSTRACT

This study was performed to analyze the morphological changes of synapses during early
postnatal periods. Neonatal rats were grouped by 3, 7, 14, 21, 28 and 42day old, and
observed the ultrastructural pattern of the synapses in the neostriatum by transmission
electron microscope.

1. The number of synapse, the length of postsynaptic thickening and the amount of
synaptic vesicles markedly increase during postnatal development

2. The proportion of asymmetric and curved synapses gradually increase by develop-
mental periods.

From the above results, it is suggested that the size of synapse increase during post-
natal period, and asymmetric synapse are formed from the symmetric type and curved

synapse are formed from the plane type.
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Table 1. Number and length of synaptic thickéning
per 90 gm’ in the neostriatum of rat during
postnatal periods.

Group Number Length(gm)
(Day) Mean+SD Mean+SD
3 3.24+1.30 1.8+0,84
7 3.841.50 2.3%0.90
14 10.4+1.14% 5.5+1.21*
21 12.6+1.67* 7.5+0.57*
28 15.0+1,41% 9.9+1,08*
42 15.2%+2.39 9.3+1.21

* : P<0.05, significantly different from the value
of the previous developmental age

Table 2. Number and area of synaptic vesicle clus-
ter per 90 #m*® in the neostriatum of rat
during postnatal periods.

Group Number Area(um?®)

(Day) Mean=+SD Mean+SD
3 1.84£0.84 0.5%0.27
7 3.2%0.45 0.8+£0.23
14 12.44+1,67% 1.6+0.30*
21 23.2+1.64* 6.1+0,59%
28 23.8+1.92 6.5+£0.62
42 29.6+2, 88* 6.4+0.50

* 1 P<0.05, significantly different from the value
of the previous developmental age
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LEGENDS

Fig. 1. Electron micrograph of symmetric synapse in neostriatum of 3day old rat. At the synaptic mem-
brane synaptic thickening is divided(arrowheads). This type of synapses belongs to perforating

synapse.

Fig. 2. Symmetric plane synapse in neostriatum of 7day old rat(arrowhead). Axon terminal contains se-

veral synaptic vesicles.

Fig. 3. Electron micrograph of symmetric plane(P) and asymmetric curved(C) synapses in neostriatum of

l4day old rat. Axon terminals contain spherical synaptic vesicles.
Fig. 4. Asymmetric curved synapse(C) in neostriatum of 2lday old rat. Postsynaptic membrane can be

clearly recognized indicating the asymmetric synapse.
Fig. 5. Asymmetric curved synape(C) in neostriatum of 28day old rat. Axon terminal is filled with

spherical synaptic vesicles.

Fig. 6. Asymmetric curved synapse in neostriatum of 42day old rat. Synaptic vesicles crowded near the

presynaptic membrane.
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