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Abstract : The synaptonemal complexes (SCs), the unique organelle of the meiotic
prophase nucleus, play important roles in the meiosis-specific events of homologous chro-
mosome pairing, genetic recombination, and chromosome disjunction. Recently the SCg
structure has been actively studied using immunohistochemical technique. However, it is
still unknown whether nuclear skeleton in premeiotic interphase basically corresponds with
SCs in meiotic prophase in spite of the resemblance of the shapes in these two structures.
Therefore, I studied the meiotic prophase nucleus in rat testis after hypotonic treatment
under the electron microscopy. Moreover, the male rat was infused continuously with a low
dose bromodeoxyuridine (BrdU) from the tail vein, following a modified Counce-Meyer’s
microspreading procedure and immunogold labeling was performed in this study. The
results were as following : (1)The SCs are composed of at least two different electron dense
granules and chromatin fibers. These granules and fibers form a radial loop in lateral or
central elements as hitherto assumed. (2)The replication patterns of autosomal chromatin
were similar to those of sex chromatin. (3)Chromosome replications had a time lag between
cross of SCs part and near the SCq part, indicating that SCs and nuclear skeleton is different
structure organelle. These results suggest that continuous infusion of low dose BrdU is
useful for DNA replication study.

Index Terms

rat testis, synaptonemal complexes, chromatin radial loop, unclear skeleton, bromo-
deoxyuridine (BrdU), chromosome replication
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Fig. 1. Stereo pictu n secti
microscopy. A pair of lateral elements (LE) and one central element (CE)
composed synaptonemal complexes. The chromatin fibers are not clear.
Stained on Uranyl acetate and Pb. X 50,000

; g : BER
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Rl e e
Fig. 2. Ultrathin section of rat pachytene spermatocyte prepared by a hypotonic treatment. The

same structure as Fig. 1., leteral element (L) and central element (C), are observed. A series
of chromatin-loops, which stretch radial from the lateral element, are clearly seen. X 72,000

|
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Fig. 3a. Electron micrograph of rat pachytene spermatocyte treated with hypotonic solution.
X 80,000

Fig. 3b. Area within the rectangle, at higher magnification of Fig 3a, shows the chromatin
fibers creep into the X axis and make up a radial loop. X 100,000
The heterogeneous X axis is composed of at least two differential electron dense
granules (open arrows and open arrowheads).
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Fig. 4. Immunohistochemical findings of rat testis treated with anti-BrdU monoclonal anti-
body. Positive staining is found in spermatogonia at 1 week after injection of BrdU.
The primary spermatocytes are reacted at 2 weeks, while the spermatids are reacted
with anti-BrdU at 3 weeks. The control rat, injected with sodium chloride solution,
shows no ptsitive reaction. X 160

Fig. 5. Immunohistochemical staining of spermatocyte nucleus, at 2 weeks after injection of
BrdU, prepared by a modified Counce-Meyer’s spreading. The primary sper-
matocytes, largest nucleus, show diffuse stainings. In some of them, dot-like staining
pattern in observed. X 320
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Fig. 6. Electron micrography of pachytene spermatocyté, at 2 weels after injection of BrdU, prepared L
by a modified Counce Meyer’s spreading. Chromatin fibers and synaptonemal complexes are
seen similar to Fig. 2. X 80,000
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Fig. 7. Show the typical findings of immunogold Fig. 8. Immunogold labeling of pachytene sper-

staining of pachytene spermatocyte with anti matocyte at 2 weeks after injection of BrdU.
-BrdU monoclonal antibody. The chromatin The staining pattern is different from Fig. 7.
fibers which incorporate BrdU are observed The gold particles are not detected within 500
around and within the synaptonemal com- nm from the synaptonemal complexes
plexes. Attachment plaque (AP) is observed (arrows). Bar=200nm X 32,000

in the end of the lateral element. Bar=200

nm X 50,000

Fig. 9. Immunogold staining of the autosomal
chromatin (Fig. 9a, X 20,000) and XY pair
(Fig. 9¢c, X 4,500) in the same pachytene
spermatocyte at 2 weeks after injection of
BrdU. Fig. 9b shows the high magnification
of Fig 9c (X 20,000). The immunogold labe-
ling pattern of the XY chromatin (Fig. 9b) is
similar to that of the autosomal chromatin
(Fig. 9a).




