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Morphometrical study of the nuclear, cytoplasmic 
and cell area of the rat choroid plexus epithelial cells 
during development
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The nuclear, cytoplasmic and cell area of the rat choroid plexus dark and light epithelial cells was 
measured from 17 days postconception to 22 months. The changes noted with age were the differenc
es in the nuclear, cytoplasmic and cell area between dark and light cells from 17 days postconception 
to 22 months. The dark cells were smaller than light cells at an average: nuclear area — 27.4%, cyto
plasmic area — 36.9% and cell area — 35%. Changes in the nuclear, cytoplasmic and cell area of the 
dark and light epithelial cells noted with age proceed simultaneously.

The morphometrical changes suggest that dark and light choroidal epithelial cells are modula
tions of the same basic cell with possible functional differentiation starting from 17 days postconcep
tion and continue to 22 months.
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Introduction
Plexus choroideus and circumventricular organs are considered as a selective barri
er between the blood and cerebrospinal fluid (blood-liquor barrier) [1, 2,12]. Plexus 
choroideus participates in the formation of the cerebrospinal fluid and in the regu
lation of the cerebrospinal fluid homeostasis, as in the transportation of the sub
stances from the blood to the cerebrospinal fluid and vice versa [6, 7, 8].

Light and dark choroidal epithelial cells were identified by W i s 1 o c k i and 
L a d m a n [9] in the one of the earlier electronmicroscopic investigation of the 
plexus choroideus. According to D o h r m a n n [3] the basic difference between 
dark and light choroid plexus epithelial cells is in the electron density of the cyto
plasm, nuclei and matrix of the microvilli. The dark epithelial cells are smaller with 
respect to light.

S t u r r o c k [5] established that light and dark choroid plexus epithelial cells 
of mice are present from 14 days postconception and that the correlation between 
dark and light epithelial cells appears constant from 14 days postconception to 90 
days postconception.
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According to data in the literature there are not systematically morphometri- 
cal investigations of the choroid plexus epithelial cells during development. The 
data in the literature connected with functional morphology of the light and dark 
epithelial cells are discussed.

The aim of the present study is to investigate the morphometrical changes of 
the nuclear, cytoplasmic and cell area of the light and dark epithelial cells of the rat 
choroid plexus during development.

Material and Methods

Male Wistar rats aged 17 and 20 days postconception, 5, 15, 30, 45 and 60 days 
postnatum and 4, 7, 10,13 and 22 months were used in the present study. The ani
mals were anesthetized with sodium pentobarbital (22 mg/kg) and fixed by immer
sion [10] and by intracardial perfusion [4]. The choroid plexus was postfixed in 1% 
osmium tetroxide in 0.2M cacodilate buffer, dehydrated through graded ethanol and 
embedded in Durcupan. Semithin sections (1pm) were stained with 1% toluidine 
blue and examined by light microscope CARL ZEISS JENA under a magnification 
of x 1000.

The morphometrical investigations of the choroid plexus epithelial cells were 
performed on semithin sections, by using a point-counting (625 test point) method 
[11], performed with combined greed in the ocular of the light microscope for linear 
and planimetrical estimations. All values expressed as the mean ± standard error. 
The areas of the dark epithelial cells with respect to light epithelial cells are present 
in percentage.

Results

In the present morphometrical investigation of the nuclear, cytoplasmic and cell 
area of the dark and light epithelial cells of the rat choroid plexus during develop
ment was established that the nuclear, cytoplasmic and cell area of the dark epithe
lial cells is smaller with respect to the same parameters of the light epithelial cells in 
all investigated periods during development (Table 1). Changes of the nuclear, cyto-

T a b l e t .  Area ( % ) of the dark epithelial cells with respect to light epithelial cells of rat choroid 
plexus

Age Nuclear area Cytoplasmic area Cell area

E17 - 11.5 - 50 -42.3
E20 - 20.4 -48 -42.3

5 days -40.5 -42.8 - 42.4
15 days -40. - 32 - 33.7
30 days - 31.7 - 32.4 - 32.3
45 days - 24.3 - 29.8 - 28.7
60 days - 31.3 - 34.4 - 33.8

4 months - 28.8 - 36.8 - 35.4
7 months - 27.6 - 29.5 - 29.2

10 months - 33.5 - 40.3 - 37.4
13 months - 21.6 - 36.9 - 34.2
22 months - 17.3 - 30.8 - 35
Average - 27.4 - 36.9 - 35
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Fig 1. Morphometrical analysis of choroid plexus epithelial cells during development 
a — light epithelial cells; b — dark epithelial cells;
1 — nuclear area; 2 — cytoplasmic area; 3 — cell area

plasmic and cell area of the dark and light epithelial cells of the choroid plexus in 
investigated periods are proceeded simultaneously (Fig. 1). The dark cells were 
smaller than light cells at an average: nuclear area — 27.4%, cytoplasmic area — 
36.9%, and cell area — 35% (Table 1).

Discussion
W i s 1 o c k i and L a d m a n [9] suggested that the difference in cell density reflect
ed different stages in the secretory cycle of the choroidal epithelium. Van D e u r s 
et al. [8] observed differences in choroidal cell density in adult rat choroid plexus 
from brains fixed both by vascular perfusion and by ventricular perfusion. These au
thors were of the opinion that the dark cells were not fixation artefacts.

S t u r r o c k [5] found that as well as being much more electron-dense than 
the light cells, the microvilli of the dark cells are much finer than the rather spatu- 
late microvilli of the light cells. This author was of the opinion that this might sug
gest that the dark cells are relatively dehydrated and shrunken, but it is unlikely that 
they are degenerating cells since they form more that 10% of the cell population of 
the choroidal epithelium yet pycnotic cells are not found in the choroid plexus after 
13 days postconception.

W i s 1 o c k i and L a d m a n [9] suggested that the dark and light cells are 
either modulations of the same basic cell or they are cells with permanently differ
ent function. D o h r m a n n  [3] found that there was no fine structural evidence 
to suggest that the dark and light choroidal epithelial cells were two separate and 
discrete cell types each with unique function and concluded that the dark and light 
cells of the mammalian choroidal epithelium might represent various states of cel
lular hydration.
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In this study differences in the nuclear, cytoplasmic and cell area between dark 
and light epithelial cells from 17 days postconception to 22 months support the 
opinion that dark cells are not fixation artefacts. Simultaneously proceeded chang
es in the nuclear, cytoplasmic and cell area of the dark and light choroidal epithe
lial cells noted with age suggested that it is unlikely that dark and light cells might 
represent various states of cellular hydration. It is not possible from morphometri- 
cal studies to interpret such differences and simultaneously proceeded changes in 
nuclear, cytoplasmic and cell area of the dark and light choroidal epithelial cells 
from 17 days postconception to 22 months in terms to a difference in function, but 
the morphometrical changes suggest that dark and light cells are modulations of the 
same basic cell with possible functional differentiation starting from 17 days post
conception and continue to 22 months.
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