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The so-called «intranuclear» tubular system (TS) of human epithelial endometrial
cells has been investigated in 50 specimens and has been found in some instances of
secretory endometrium and in one case of hyperplastic endometrium with secretory
change. The TS was found both in nucleus and cytoplasm. The intranuclear TS can
be associated with the nucleolus, connected to the nuclear envelope or lying free in
the karyoplasm. When it is connected with the nuclear envelope an intimately related
cytoplasmic invagination containing many ribosomes is frequently found. The cyto
plasmic TS is smaller than that found in the nucleus and is usually connected with
rough endoplasmic reticulum profiles. These findings allow us to make the suggestion
that the TS could have a cytoplasmic origin and subsequently migrate into the nucleus.
The function of the TS is unknown.

Ultrastructural studies of the human
endometrium have revealed an unusual
tubular structure or tubular system (TS)
which appears in the epithelial cells dur
ing the first week of the secretory phase
(1-3, 6-9).

The purpose of this article is to describe
the results of the study of a large number
of electron micrographs which allowed us
to discover this tubular structures not
only in the nucleus, but also in the cyto
plasm. These findings prompted us to sug
gest a cytoplasmic origin and a subse
quent migration into the nucleus.

Materials and Methods

The study was carried out on 50 endo
metrial specimens obtained by curettage
or hysterectomy. Five cases were in a
normal proliferative and 20 in a normal
secretory phase: and 25 belonged to glan
dular hyperplasia, one of which showed
strong secretory changes.

Blocks of tissue 1 mm in diameter were
fixed in 4 % cacod} late-buffered glutar
aldehyde and post-fixed in 1 % phos-
phate-buffered osmiun tetroxide for 2 h,
dehydrated in ethanol and embedded in 
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Epon 812. Ultrathin sections were double
stained with uranyl acetate and lead hy
droxide and examined with a Siemens El-
miskop 1A electron microscope.

Results

The TS was found in the normal secre
tory phase, more often in the first week,
and also in a case of glandular hyperpla
sia with a strong secretory change, in
which it was specially frequent and well-
developed.

In the nuclei in which it is seen, only
one TS is usually present, but occasionally
two bodies have been found in the same
nucleus. The intranuclear TS is made up
of tubules, showing predominantly a par
allel and concentric arrangement, embed
ded in a finely granular matrix (figs. 1, 2,
5). The tubules themselves measure 50-63
nm in diameter and are bounded by a
membrane, which is difficult to identify
due to the electrodensity of the matrix
material. In some instances, a halo of fi
brillar material is found around an intra
nuclear TS. For a more complete descrip

tion see the paper by More (6), whose
findings we agree with.

The TS has been found not only in the
nucleus but also in the cytoplasm. The
intranuclear TS are more frequently seen
and have a size greater than those present
in the cytoplasm. The intranuclear TS may
be: related with the nucleolus, connected
to the nuclear membrane or free in the
karyoplasm. When it is in the nucleolus,
there is a row of 150 A dense granules at
the periphery of the TS (fig. 2), as it was
described by Terzakis (9).

When it is connected with the nuclear
membrane the connection occurs very of
ten in relation with cytoplasmic invagi
nations (fig. 5 B, C), which contain nu
merous ribosomes.

The cytoplasmic TS is normaly con
nected with the rough endoplasmic retic
ulum (RER) (fig. 3). Actually very often
a TS lies agains a RER cisterna which is
devoid of ribosomes in the contact area.
These TS-RER complexes are also quite
often connected with the nuclear mem
brane (fig. 4/4). Some of them are so
closely connected with the nuclear enve-

Fig. 1. Intranuclear TS.
A, TS located in the nucleolus. X 28,000. B, TS lying free in the karyoplasm. X 22,000.
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Fig. 2. Intranuclear TS with a row of dense granules. X 56.000.

Fig. 3. Three cytoplasmic TS. Two are connected with profiles of RER.
A, X 46,800; B, X 36,000; C, X 22,400.

lope that it is difficult to establish an
intra- or extranuclear location. In some
cases an intranuclear TS apparently push
es upon the nuclear envelope, causing
the outline of the nucleous to bulge (fig
ure 4 B, C). In such protruding areas the
outer membrane is very often studded
with ribosomes (fig. 4 B\

Discussion

The first description of the TS was
made by Dubranzsky and Pohlmann
(3), who in 1960 depicted a characteristic
canalicular nucleolar structure, present in
endometrial epithelial cells during the
third week of the menstrual cycle and
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Fig. 4. TS connected with the nuclear envelope.
Two are in cytoplasm (on the left) and two inside the nucleus. X 36,000.

Fig. 5. Intranuclear TS, connected with the nuclear envelope.
In relation with the TS a cytoplasmic invagination is formed. In B and C it contains many

ribosomes. X 36,000.
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closely related to the nuclear membrane.
They considered this structure to be a
morphological basis of nucleolar cyto
plasmic exchanges.

Clymann (2) in 1963 described again
this canalicular structure, but since he was
not familiar with the paper of Dubranz-
sky and Pohlmann (3), he considered his
description as the first. Since then, some
authors have inappropiately named these
structures Clymann’s bodies (1). In 1965
Terzakys (9) gave a quite complete des
cription of the TS and showed the exis
tence of continuity between the TS and
the perinuclear space. He suggested the
possibility that this structure could be a
device for transport to the cytoplasm of
materials, most probably RNA made in
the nucleus or nucleolus. Ancla and De
Brux (1) remarked, as Terzakis (9) had
suggested previously, that the TS may be
independent from the nucleolus.

The present study shows that the TS is
also found in the cytoplasm of normal
and hyperplastic endometrial cells, such
as was indicated by Sirtori (8) in carci
noma cells. The observations allow more
over to suggest that the TS has a cyto
plasmic origin and that it migrates from
cytoplasm to the nucleus.

The sequence of events is illustrated
diagrammatically in figure 6, which is a
composite of the findings from many elec
tron micrographs: at the beginning, a
small TS containing a small number of
tubules appears associated with a RER
profile (fig. 6, I and III). Then, the TS
RER-complex moves toward the nucleus
(fig. 6, II) and makes contact with the nu
clear envelope, with which the RER mem
brane fuses. The nuclear membrane seems
to disappear in the contact area (fig. 6,
III and IV, and fig. 4 B, C). In this way,
the nuclear envelope is made partly by
the ER membrane, which still supports
ribosomes (fig. 6, IV, and fig. 4 B). There
after, the TS appears to sink into the nu
cleus, dragging down both the nuclear
envelope and the neighbouring cytoplasm.

Fig. 6. Diagram illustrating the origin and mi
gration of the TS from the cytoplasm into the

nucleus.

This explains the frequent association of
the TS with cytoplasmic invaginations into
the nucleus (fig. 5) and the presence of
the numerous free ribosomes seen in the
invaginated cytoplasm and/or associated
with the outer nuclear membrane at this
level (fig. 6, V and VI, and fig. 5 B, C).
Lastly the TS is detached from the nu
clear envelope and lies free in the kario-
plasm.

Since the intranuclear TS is very fre
quently associated with the nucleolus, it
was called a nucleolar channel system by
Terzakys (9). The uncomitted name of
tubular system seems more appropriate
for it for several reasons: it is also found
in the cytoplasm, its true functional sig
nificance is unknown and it is not really a
true channel but rather a tubular system.

Its incidence is probably dependent on
the progestagen stimulus acting in the first
week of the secretory phase of the mens
trual cycle and also in the secretory trans
formed hyperplastic endometrium; all
authors agree on accepting the TS as typ-
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ical of the secretory phase. Furthermore,
several workers have considered the TS
as specifically related to ovulation (4, 5).
More et al. (6) were not able to find the
TS before the 13 th or after the 26th
day of the normal menstrual cycle. They
saw the TS more commonly in biopsies
taken on the 19th day than at any other
time. Ko horn et al. (4) were able to pro
voke in vivo the appearance of the TS by
the induction of secretory changes in the
endometrial cells in control cultures.

Taking into account the finding of the
TS only during the progestagen phase, it
seems justified to think of it as a transient
organelle of the endometrial epithelial
cell.

The functions of the TS are unknown.
Due to the frequent association with the
nucleolus and the nuclear envelope, Du-
branszky and Pohlmann (3) and Terza-
kis (9) suggested the possibility that this
structure may be a transport device for
material made up in the nucleus or nu
cleolus.

If it is involved in a nucleolus to cyto
plasm transport mechanism, the transpor
ted material might be RNAr, which is
synthetized in the nucleolus.

Resumen

Se ha enconirado en varios casos de endo-
metrios humanos en fase de secrecion y en uno 

de hiperplasia secretora el Hamado sistema tu
bular intranuclear (TS) de las celulas epite-
liales.

Los TS han sido hallados tanto en el nfi-
cleo como en el citoplasma. Los situados en
el nijcleo aparecen asociados al nucleolo, co-
nectados a la membrana nuclear o disperses
por el carioplasma. Con frecuencia, los TS nu-
cleares asociados a la membrana est&n intima-
mente relacionados con invaginaciones del ci
toplasma conteniendo ribosomas fibres. Los TS
del citoplasma son algo mas pequenos que los
nucleares y aparecen habitualmente conectados
con perfiles de reticulo endoplasm&tico rugoso.
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