MORPHOLOGY

DEVELOPMENT OF THE SEMINIFEROUS TUBULES
AND RETE TESTIS DURING PRENATAL HUMAN
DEVELOPMENT

O. I. Brindak, V. A, Vlasov, UDC 611.631-013
and V, A, Malishevskaya

The source of origin and particular features of the formation of the seminiferous tubules and
tubules of the rete testis during prenatal human development were studied. The seminiferous
tubules and tubules of the rete testis were shown to be formed from bands of cells of the celomic
epithelium and primordial germ cells, which appear simultaneously in the anlage of the medi-
astinum testis and the central part of its parenchyma in embryos 13.0-17.0 mm long, It was
shown by methods of plastic and graphic reconstruction and fine dissection under the control of
the MBS-1 binocular microscope that the seminiferous tubules anastomose with each other both
in the same and in adjacent lobules. Tubules of the rete testis do not form anastomoses but are
superposed one above the other to give the impression of a network. They merge as they ap-
proach the tunica albuginea and continue into the efferent ductules.
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The morphogenesis of the male gonad and, in particular, of its internal structures has not yet been ade-
quately studied and further research is necessary for both clarification and interpretation.

The object of this investigation was fo study the development of the seminiferous tubules and the rete
testis during human prenatal development.

EXPERIMENTAL METHOD

The test material consisted of 110 series of histological preparations of human embryos (starting from
3 weeks, length 3 mm), prefetuses, fetuses, and newborn infants, and also 15 macroscopic specimens of testes
from fetuses in the late stages of development and of newborn infants. The preparations were stained with
hematoxylin— eosin or with borocarmine by the usual methods, and methods of plastic and graphic reconstruc-
tion [5] and fine dissection under the control of the MBS-1 binocular microscope alsc were used.

EXPERIMENTAL RESULTS

The primordial anlage of the gonad first appears at the end of the 3rd or beginning of the 4th week of
embryonic development (length of the embryo 3-4 mm) as a ridge on the ventromedial surface of the mesoneph-
ros running along its whole length, It is formed by a collection of mesenchymal cells, covered on the side facing
the celomic cavity by two or three rows of cells of celomic epithelium, among which can be seen solitary large
primary germ cells. At the 5th-6th week of embryonic life (embryos 5-13 mm long) cells of the celomic epi-
thelium and primary germ cells migrate into the subjacent mesenchyme of the genital ridge. In embryos 7-10
mm long the anlage of the future mediastinum testis appears. After the appearance of the independent medias-
tinum testis, the gonad begins to be separated from the mesonephros by longitudinal fissures above and below
it, and it becomes ovoid in shape.

Differentiation of the undifferentiated gonad toward the male type begins in embryos at the end of the
6th or beginning of the 7th week (length 13-17 mm). Under these circumstances bands of cells of the celomic
epithelium and primary germ cells appear simultaneously in the anlage of the mediastinum and central part
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Fig. 1, Plastic reconstruction of
seminiferous tubules of lobule of
testis and corresponding part of
rete testis from a human fetus
with crown to rump length of 270.0
mm; 91X, 1) Seminiferous tu-
bules; 2) tubules of rete testis.

of the parenchyma of the testis, The longitudinal dimensions of the bands of parenchyma of the gland (genital
cords) vary from 20 to 40 y and their transverse from 6 to 8 y. The cords of the mediastinum testis are much
smaller and vary from 10 to 20 and from 2 to 4 u respectively.

The genital cords of prefetuses aged 8-10 weeks (crown to rump length 30-55 mm), because of intensi-
fied growth, become curved, especially in their peripheral parts. In the central part the number of primary
germ cells is increased, Around the genital cords appears the anlage of the tunica, which consists of circu-
larly oriented mesenchymal cells with long nuclei and delicate connective-tissue fibers.

The cords of the mediastinum testis consist mainly of cells of celomic epithelium together with solitary
primary germ cells. The structure of their membrane is similar to that of the genital cords.

Septa, beginning to divide the organ into lobules, run from the tunica albuginea into the parenchyma of
the gland.

In 12-16-week fetuses (crown to rump length 77-130 mm) the curvature of the genital cords and cords of
the mediastinum festis is increased, but they are indistinguishable in structure from the prefetuses of the group
described above. In many areas the peripheral parts of the genital cords are divided into two, and in some
places the adjacent genital cords unite.

Canalization of the genital cords begins from the periphery of the gland in 16- to 20-week fetuses (crown
to rump length 185-185 mm) and continues toward the mediastinum testis. In the central part of the peripheral
portions of the cords a lumen measuring 2-4 p in diameter now appears. By this age period the cords are more
winding still, and they connect with one another to form arches. From the time of appearance of the lumen in
the genital cords they can be called seminiferous tubules. :

The cords of the mediastinum testis in fetuses of this age period have no lumen. They consist of cells
of the celomic epithelium, but in some cords solitary primary germ cells can be seen. The membrane of the
cords of the mediastinum testis is better developed than that described in the previous age group. It consists
of one or two rows of elongated cells with circular orientation and of connective-tissue fibers.

Ag the fetus grows, the number of anastomoses between adjacent seminiferous tubules increases both
within the lobule and outside it. By joining together the seminiferous tubules form arches, superposed one above
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the other in arcade fashion, and at birth five to seven rows of these arches can be counted. As the mediastinum
testis is approached, two or three adjacent seminiferous tubules merge to form a straight tubule, which drains
into a tubule of the rete testis.

Canalization of the cords of the mediastinum testis begins in fetuses at the 32nd-36th week of intrauter-
ine development (crown to rump length 310-347 mm). The lumen of the tubules of the rete testis at birth is
lined by simple cubical epithelium, and the wall is composed of connective-tissue fibers and two or three rows
of elongated cells, The tubules of the rete festis form no anastomoses but, as they approach the mediastinal
part of the tunica albuginea, they merge and confinue into the efferent ductules. The impression of the rete
testis is created as a result of superposition of the tubules one on the other, and not as a result of their anas-
tomoses (Fig. 1).

Differentiation of the undifferentiated gonad toward the male type thus begins in embryos 13-17 mm long.
Similar data on the time of commencement of differentiation of the gonad were obtained in other investigations
[2-4, 6-8]. The workers cited stated that under these circumstances cords of cells appear in the central part
of the parenchyma of the gonad, but they do not mention cords in the mediastinum testis. Nevertheless, cell
cords appear simultaneously in the mediastinum and central part of the parenchyma of the testis and are formed
by cells of the celomic epithelium and primary germ cells. The cords of the mediastinum testis are much
smaller than the genital cords; that is evidently why other investigators have not noticed them. The general
source of formation of the genital cords and the cords of the mediastinum testis obtained in the present investi-
gation agree with results described by Roosen-Runge [9], who showed that the intratesticular part of the rete
testis in rats develops from the genital cords, from which the primary germ cells gradually disappear. Our
own observations also confirm Bresler's statement [1] that the epithelium of the tubules of the rete testis is
the least differentiated derivative of the celomic epithelium in the testis.

The processes of formation of anastomoses between adjacent seminiferous tubules, both within the same
lobule and outside it, traced in this investigation lead to the conclusion that the lobule of the testis is not a
closed system, but adjacent lobules can communicate and their seminiferous tubules form a network.

By contrast with the generally accepted view, the results of this investigation indicate that the tubules
of the rete testis do not form anastomoses but, by their superposition one above the other, the impression is
strengthened even by the interweaving of the straight tubules, draining into the tubules of the rete testis, among
them. As the mediastinal part of the tunica albuginea is approached, the adjacent tubules of the rete testis
merge and continue into the efferent ductules, which themselves drain into the tubules of the epididymis.
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