Macrophages in the Rete Testis of Pubertal Male Fowl
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Macrophages are known to be present in various
segments of the testicular excurrent duct system of
mammals [3-5]. In the excurrent duct system of birds, the
presence of macrophages has been reported in the rete
testes of fowl and drake, as well [1, 2, 6]. In the previous
reports, macrophages were examined in sexually matured
animals, but the presence of macrophages at puberty has
not been examined. The present histological study was
carried out to clarify when macrophages would appear in
the rete testis using pubertal male fowls.

Twenty-three male White Leghorn fowls, 14 to 16
weeks of age, were used in this study. For light micros-
copy, the testes and epididymides were excised and fixed
in 10% formalin. Four um paraffin sections were prepared
by routine methods and were stained with hematoxylin
and eosin. For transmission electron microscopy, small
tissue blocks of the epididymides were fixed in cacodylate-
buffered 2.5% glutaraldehyde for at least 2 hr, postfixed in
cacodylate-buffered 1% OsO, for 2 hr, and then embed-
ded in Quetol 812 (Nisshin EM Co., Ltd., Tokyo).
Ultrathin sections were stained doubly with uranyl acetate
and lead citrate. They were examined by a Hitachi
H-800MU transmission electron microscope.

In 2 of the 23 fowls examined, the seminiferous
epithelium was composed mainly of supporting cells and
spermatogonia. The lumen of the rete testis was empty
except for a few free cells of unknown nature.
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In 9 of the 23 fowls, cell divisions of spermatogenic cells
were observed at various frequencies within the seminifer-
ous tubules. Spermatids were found in some cases, but no
spermatozoa were seen in the rete testis. Free cells,
probably desquamated immature spermatogenic cells,
were observed in the lumen of the rete testis. These
desquamated cells were more numerous in the fowls
showing more advanced stages of spermatogenesis.
Another type of free cells differing from the desquamated
cells was found in the rete testis. These cells were oval,
elongated or irregular in shape, often provided with
eccentric nuclei. The cytoplasm contained one or more
large vacuoles in which the desquamated cells were
occasionally observed (Fig. la). Transmission electron
microscopy of the free cells revealed numerous cytoplas-
mic processes at the cell margin and lysosomal dense
bodies and vacuoles in the cytoplasm; degenerated cells
were seen in the vacuoles (Fig. 1b). These nonsperma-
togenic cells were identified as macrophages.

In the remaining 12 fowls, spermatozoa were found in
various numbers within the seminiferous tubules. Des-
quamated immature spermatogenic cells, spermatozoa,
cell debris and macrophages in the rete testis were more
numerous than in the above-mentioned cases. Some
macrophages were suspended in the lumen and others
were on the epithelium; both often contained the des-
quamated cells and spermatozoa (Fig. 2a). Masses of
macrophages with foamy cytoplasm were seen in the
lumen of the rete testis. Ultrastructurally, macrophages

Light (a) and electron (b) micrographs of macrophages within the lumen of the rete testis

containing few spermatozoa. a: A macrophage (arrow) contains a nucleus within a vacuole. Bar=10 ym.
b: A degenerated cell is seen in the vacuole of a macrophage. Bar=1 um.
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were irregular in outline and had slender microvilli of
various lengths and shapes at the cell margin (Fig. 2b).
Lysosomal dense bodies, vacuoles, multivesicular bodies
and fragments of spermatozoa were observed in the
cytoplasm.

The present results show that macrophages appear in
the rete testis when seminal fluid including desquamated
immature spermatogenic cells and spermatozoa flows into
the excurrent duct system. The reason for this correspond-
ence is unclear. The development of the epididymis
depends on androgen [7], which may have some influence
upon the movement of macrophages in this organ. On the
other hand, it is possible that some components of seminal
fluid may cause macrophages to migrate into the rete
testis. What the components are and how they reach the
macrophages remain to be clarified.

Roussel et al. [8] considered that macrophages might be
involved in the removal of abnormal spermatozoa. In
mature fowls, a large number of spermatids at different
stages of maturation are present in the rete testis, a few
are present in the efferent ductules and very few in the
connecting ductules [9]. Spermatozoa and desquamated
immature spermatogenic cells were phagocytized by mac-

F1g 2. L1ght (a) and electron (b) mlcrographs of macrophages within the lumen of the rete testis
containing a lot of spermatozoa.
a: A macrophage (arrow) contains three nuclei, probably those of desquamated immature sperma-
togenic cells, and the others contain spermatozoa. Bar=10 pm.

b: A macrophage contains well-developed lysosomal dense bodies of various sizes in the cytoplasm.
Bar=1 pm.

rophages as shown in the present study. These findings
suggest that macrophages are engaged in removal of not
only spermatozoa but also immature spermatogenic celis
in the seminal fluid.

ACKNOWLEDGEMENTS. The authors wish to thank the Koyu
Hatchery Inc., Saito-shi, Miyazaki, for kindly supplying the study
materials.

REFERENCES

—

Aire, T. A. 1982. J. Anat. 135: 97-110.

2. Aire, T. A. and Malmqvist, M. 1979. Zentralbl. Veter-
inaermed., C 8. 172-176.

3. Goyal, H. O. 1982. Am. J. Vet. Res. 43: 785-790.

4. Holstein, A. -F. 1978. Andrologia 10: 331-352.

5. Murakami, M., Iwanaga, S., Nishida, T., and Aiba, T. 1984.

Andrologia 16: 548-553.

6. Nakai, M., Hashimoto, Y., Kitagawa, H., Kon, Y., and
Kudo, N. 1989. Poultry Sci. 68: 582-589.

7. Nishiyama, H. 1982. West Jpn. J. Anim. Sci. 25: 1-6 (in
Japanese).

8. Roussel, J. D., Stallcup, O. T,
Fertil. Steril. 18: 509-516.

9. Tingari, M. D. 1971. J. Anat. 109: 423-435.

and Austin, C. R. 1967.

NII-Electronic Library Service





