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Abstract

Rajtova V.: Chorioid plexus in Sheep and Goat: a Scanning Electron Microscopy Study of the
Foetuses. Acta vet. Brno 1997, 66: 199-202.

The surface of the chorioid plexus in sheep and goat foetuses from day 62 to 145 of their
foetal development was studied using the scanning electron microscope. No changes were
found in the structure of the chorioid plexus surface in sheep and goat foetuses in relation
to their age or gender. The chorioid plexus surface was covered predominantly with
microvilli, sporadic short cilia or their clusters, which often occurred in the fourth cerebral
ventricle: Secretory protrusions in the lateral and third cerebral ventricle were rare, but the
occurrence of epiplexus (supraependymal) cells at these sites was abundant. There were
abundant secretory protrusions on the surface of the fourth cerebral ventricle unlike the
other parts of the ventricular system of the brain. However, epiplexus cells did not occur at
this site.

Central nervous system, plexus chorioideus, cerebral ventricles, microvilli, cilia, secretory
protrusions

The chorioid plexus, which takes part in the formation and resorption of the
cerebrospinal fluid, is also a part of the cerebral ventricles. For the most part, it develops
independently. The histogenesis and developmental stages of the human chorioid plexus
in the light microscope were described by Shuangshoti and Netzky (1966), Duckett
(1971), 0’ Rahilly and Miiller (1990). Scott etal. (1974), Otani and Takana (1988)
dealt with the structure of the foetal human chorioid plexus, including its surface
structures in the scanning electron microscope. Chamberlain and Maglio (1972),
Chamberlain (1973) studied the chorioid plexus and its surface structures in the
cerebral ventricular system of 13-21 day-old rat foetuses in the scanning electron
microscope. The surface structure of the chorioid plexus cells in mice from days 11 to
18 of their prenatal life, in newborn mice, and in the postnatal period (to day 90) was
described by Sturrock (1979) and Zaki (1981). The development of vascularization
and the chorioid plexus structure on foetal and postnatal material studied in the
transmission electron microscope was presented by Tennyson and Pappas (1960,
1964). Jones (1980) briefly remarked on the chorioid plexus development in the rat, and
- among farm animals - in the pig. In other farm animals, there are no data either on the
postnatal or on the foetal chorioid plexus, which would serve for differentiation from
pathological malformations.

The aim of this paper is to describe the structure of the exterior surface of the chorioid
plexus in sheep and goat foetuses using the scanning electron microscope.

Materials and Methods

Sixteen goat and 8 sheep foetuses with crown-rump-length (C-R-L) of 120 to 470 mm. corresponding to
days 62-145 in their development, were used. They were obtained by the caesarian section. Immediately after
their removal from the uterus, their heads were perfused through a. carotis communis or aorta with a phosphate
buffer solution 0.2 mol/l, then with Karnovsky solution. The chorioid plexus specimens from the lateral, third
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and fourth cerebral ventricle were postfixed in 3 % of glutaraldehyde, then processed by Murakami et al.
(1977), dried by the critical point method, coated with gold and studied in the scanning electron microscope
Tesla BS 340.

Besides the above-mentioned specimens, 7 goat foetuses and 8 sheep foetuses obtained at random, were
used. These were fixed with formaldehyde or Bouin’s solution, and serial paraffin sections were stained with
hematoxylin-eosin. These sections were used to check the surface structures and for orientation in the
ventricular system.

Results

In all the examined foetuses of sheep and goat, independently of their age or gender, the
surface morphology of the chorioid plexus was the same in the scanning electron microscope
between days 62 and 145 of development. Only small differences were recorded in the outer
configuration of the chorioid plexus: in the ventriculus lateralis it formed low, not always
apparent folds (Plate 1., Fig. 1) alternating with slightly convex surfaces of the apical
membranes of ependymal cells, while in the third and fourth cerebral ventricle, the chorioid
plexus formed characteristic aggregations of folds upon which the surface membranes of
ependymal cells were convex (Plate I, Fig. 2.).

The ventricular surface of the chorioid plexus cells in all the examined foetuses was
covered with sporadic or clustered short cilia. On the larger part of the apical membranes,
there were dense or sparse fibrous microvilli.

In the area of ventriculus lateralis on the chorioid plexus surface between microvilli, there
were tiny, spherical to elongated protrusions, which were scattered or arranged in small
groups (Fig. 1.). The frequent occurrence of supraependymal (epiplexus) cells with
elongated or irregular bodies were characteristic of the chorioid plexus ventriculi lateralis
of the examined foetuses of both small ruminants (Plate II., Figs. 3, 4). From them 2-3 or
more processes projected. Some of them were thin, the others formed wide “ruffled
membranes”. The epiplexus cells apparently came through “slits” in the chorioid plexus
(Fig. 4). Their cell surface of the body and processes was smooth.

In the area of the third cerebral ventricle, the chorioid plexus (CHP) surface was
covered predominantly with dense, fibrous microvilli. Small spherical protrusions in this
part of the chorioid plexus occur only sporadically; on the other hand, however, in
various sites on the free surface or in its depressions there are sporadic or grouped
epiplexus cells (Plate I1I., Fig. 5A,B). They have two or more short processes which are
completely changed to “ruffled membranes”. The surface of the body and the ruffled
membranes was smooth.

The plexus chorioideus ventriculi quarti was covered with dense microvilli and short cilia,
which were scattered or arranged in tufts. These cilia were most abundant in the area of the
fourth cerebral ventricle. In this part of the ventricular system, the chorioid plexus surface
was covered with abundant, suspended almost overhanging spherical protrusions (Platze
IV., Figs. 6, 7). At some sites, there is a tendency for the protrusion to fuse into so-called
“lakes” of various sizes. In one case, epiplexus cells were absent from the chorioid plexus
surface of the fourth cerebral ventricle.

Discussion

The surface of the chorioid plexus in human foetuses (Scott etal.; 1974,Otani and
Tanaka 1988)orrat(Chamberlain andMaglio 1972;Chamberlain 1973)
is covered with cilia, microvilli and small spherical protrusions already in the early prenatal
period. A similar finding could be seen also in the foetuses of both the small ruminants
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studied, with the difference that the youngest foetuses were 62 days old. In human (Scott
et al. 1974) as well as in rat foetuses (Chamberlain 1973) the presence of epiplexus
cells on the surface of the chorioid plexus was not reported, while in mice these cells were
described (Sturrock 1978, 1979; Zaki 1981).

Epiplexus (supraecpendymal) cells occurred in greater or lesser numbers in goat and sheep
foetuses between days 62 and 145 in their development, but their presence did not depend on
the species, age or gender of foetuses. It follows from our findings that epiplexus cells were
bound with the number of spherical (secretory) protrusions as in the case of the ependymal
lining of the ventricular system of the brain of the prenatal material from goats and sheep
(Rajtova, Ka¢marik - in press), and also in the case of adult small ruminants (Rajtova
1988, 1990). The highest number of secretory protrusions was recorded in the fourth ventricle
where, however, epiplexus cells were missing. Secretory activity of the chorioid plexus
ventriculi lateralis was minimal, and only sporadic spherical protrusions occurred. In both
cerebral ventricles, there were individual epiplexus cells or clusters of them.

If the secretory activity of the foetal chorioid plexus is compared with the foetal ependyma
of goats and sheep (Rajtovd, Ka&marik - in press), it may be concluded that it is
substantially higher in the ependyma, which, in the prenatal period, probably takes part in
the formation of the cerebrospinal fluid to a greater extent than the chorioid plexus. Based
upon the present study of the ependyma in adult sheep and goat under the physiological and
experimental conditions (Rajtova 1990, 1992, 1993) as well as the study of the chorioid
plexus surface in small ruminants, it is not known, why supraependymal or epiplexus cells
were missing at the sites of the abundant occurrence of secretory protrusions.

No differences have been found in the structure of the foetal choroid plexus between sheep
and goats, while in the structure of the foetal ependyma these differences are pronounced
(Rajtova, Ka¢marik - in press). It is interesting that these differences from the foetal
period persist to maturity (Rajtova 1988, 1990, 1995).

Plexus chorioideus oviec a kéz: SEM S§tudie fétusov

Povrch plexus chorioideus ov¢ich a kozich plodov medzi 62. a 145. diiom ich vyvoja sme
sledovali pomocou SEM. V Struktire povrchu plexus chorioideus sme nenasli zmeny ani u
plodov oviec a kéz vo vztahu k veku alebo pohlaviu. Povrch plexus chorioideus bol pokryty
prevaZzne mikroklkmi, sporadickymi ciliami alebo ich zvazkami, ktoré sa €asto vyskytovali vo
Stvrtej komore mozgovej. Sekrecné protrizie v lateralnej a tretej mozgovej komore boli
zriedkavé, ale vyskyt epiplexovych (supraependymalnych) buniek na tychto miestach bol ¢asty.
Pocetné sekre¢né protruzie boli na povrchu Stvrtej komory mozgovej na rozdiel od inych ¢asti
ventrikuldrneho systému mozgu. AvSak epiplexové bunky sa na tomto mieste nevyskytovali.
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Fig. 1.: The surface of the plexus chorioideus ventriculi lateralis covered with microvilli and
sporadic short cilia and secretory protrusions. Male goat foetus on the 62nd day of prenatal life.
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Fig. 2.: Some folds of the plexus chorioideus ventriculi tertii with pronounced convex
ependymal cells. Female goat foetus on the 79th day of prenatal life.



Plate II.

Fig. 3.: Details from the surface of the plexus chorioideus ventriculi lateralis with
epiplexus cells. Male goat foetus on the 92nd day of prenatal life.
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Fig. 4.: Details from the plexus chorioideus ventriculi lateralis with epiplexus cells
coming through ,,lacunas* between folds. Male goat foetus on the 92nd day of
prenatal life.



Plate II1.

Figs 5A, B.: Details from the plexus chorioideus ventriculi tertii with epiplexus cells,
which protrude onto the surface through deep ,,Jacunas®. Fig. 5SA. Goat foetus, on day
71 of development (male).
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Fig. 5B. Sheep foetus on day 85 of development (female).



Plate 1V.

-

Figs 6 and 7.: The pl. chorioideus ventriculi quarti with abundant, round to overhanging, secretory
protrusions. On the surface, see microvilli and sparse short cilia. Male goat foetus, 92nd day of prenatal life.




