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ABSTRACT

Background: Dendritic cells (DCs) are a heterogeneous
population of antigen presenting cells that have been identified
in several tissues including the female reproductive organs. The
aim of the present study is to demonstrate the morphological
differences of dendritic cells in normal human exocervix using the
Zinc lodide Osmium (ZIO) procedure.

Materials and Methods: Normal cervical tissues obtained from
nine patients who underwent abdominal hysterectomies for
various ailments were processed for histochemical study. Six
microns thick serial sections were taken and viewed under a light
microscope. The diameters of the cells were measured under a
maghnification of 40x using the Cellsens image analysing software
and analysed using SPSS version 16.
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Results and Conclusion: In the normal human exocervix, a
greater density of ZIO-positive DCs was noted in the epithelium
and subepithelium and their distribution was not uniform. In
some areas of epithelium, the ZIO-positive cells in the basal
layer showed a typical dendritic morphology, while the cells
in the intermediate and superficial layers were nondendritic
polygonal cells. Intraepithelial capillaries were noted, which were
surrounded by ZIO-positive nondendritic polygonal cells. There
was significant difference in the mean diameters of typical DCs
(8.61+1.86 pm) and nondendritic polygonal cells (10.97+1.93
pm). In the subepithelium the DCs had typical morphology and
their distribution varied. ZIO positive DCs were noted in the
epithelium and cervical glands of endocervix also. In conclusion,
the human cervix has different subsets of ZIO positive DCs with
varied distribution. Their functional role has yet to be defined.

: Dendritic cells, Human exocervix, Langerhans cells, Morphology, ZIO

INTRODUCTION

Dendritic cells are potent immunostimulatory cells [1]. They are
often present in tissues with high antigenic exposure, such as
skin and mucosa, where they capture and process antigens. They
include Langerhans cells, interdigitating cells, veil cells and follicular
dendritic cells. The properties of DCs include the ability to capture,
process and present foreign antigens, to migrate to lymphoid-
rich tissue, and to stimulate innate and adaptive antigen-specific
immune responses [2].

Several markers have been used to identify DCs. Depending on

the microenvironment, DCs express several surface markers and
secrete cytokines such as IL-1, IL-2 and TNF alpha [3]. It is known

that epidermal Langerhans cells react with osmium-zinc iodide (ZIO)
mixtures; and hence they can be visualized with this histochemical
method. Previously ZIO method has been successfully used for
the demonstration of Langerhans cells with both light and electron
microscopy [4,5].

The female reproductive tract is considered to be a part of the
mucosal immune system. The local immune system in the female
reproductive tract encounters commensal bacteria on the epithelial
surface and pathogenic microorganisms that multiply in the mucosa
[6]. The lower reproductive tract including the vagina and exocervix
is lined by stratified squamous epithelium. This epithelium offers
a physical barrier for infection. The mucus secreting cells present
in the mucosa prevent entry of harmful bacteria [7]. In addition to
this, defense at mucosal surface is mediated through humoral and
cell mediated immunity. DCs play a major role in the host defense
mechanism. Their presence in human reproductive organs has been
demonstrated earlier. Although their role in infections like HIV [8,9],
Chlamydia trachomatis [10] and in association with hormones [11]
have been studied earlier, their distribution and morphology has not
been extensively studied. The present study demonstrates different
morphologies of ZIO-positive DCs in the normal human exocervix.

MATERIALS AND METHODS
Ethical approval for the study was obtained from the Institutional
Review Board, Christian Medical College, Vellore, India. The study

[Table/Fig-1]: The nonkeratinized stratified squamous epithelium (E) of cervix stained
with ZIO. Cells with typical dendritic morphology (DC) are seen in the basal and
suprabasal region. The midepithelium has nondendritic polygonal ZIO positive cells
(NDC). Arrow indicates a dendritic cell in the subepithelium (SE)
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Tissue Minimum | Maximum | Mean | Standard | p-value
in um in pm in pm | Deviation

Typical DC 3.64 13.34 8.61 1.87 <.0001

Nondendritic cell | 7.50 17.52 10.97 |1.94

[Table/Fig-2]: Comparison of size of typical dendritic cell and nondendritic ZIO

positive DCs in cervical epithelium in chronic cervicitis using Student’s t-test (n=100)



Suganthy Rabi et al., ZIO Positive Dendritic Cells in Human Cervix www.jcdr.net

was done for a period of two yrs. Normal cervical tissue was obtained
from nine patients who underwent total abdominal hysterectomy
for fibroid uterus, dysfunctional uterine bleeding and adenomyosis
uterus at the Christian Medical College Hospital, Vellore, India after
getting informed consent. The tissue pieces were immersed in a
solution of veronal-buffered Zinc lodide-Osmium tetroxide at pH
7.4 [5] for 60 hours at 4°C in the dark, washed in distilled water,
dehydrated in a graded ethanol series, cleared in xylene, and
embedded in paraffin wax. Serial sections of six microns thick were
cut and transferred to glass slides, deparaffinised, mounted in DPX
without counterstaining and viewed under the light microscope,
Olympus BX43. The diameters of the cells were measured under
a magnification of 40x using the Cellsens image analysing software
and analysed using SPSS version 16.

[Table/Fig-3]: Arrow indicates ZIO positive an intraepithelial capillary surrounded by
nondendritic ZIO positive cells (NDC) in the cervical epithelium

[Table/Fig-4a-c]: Various types of DCs seen in the cervical epithelium. i — Type | cell with a single unbranched process; ii- Type Il cell with single branched dendrite; iii- Type |l
cell having 2 dendritic processes; iv — Type IV cell having 3 or more processes; v — Type V cells having 3 or more dendrites with further branching

RESULTS

Paraffinembedded 6 um sections of normal exocervix showed darkly
stained, ZIO positive cells in the epithelium and in subepithelium.
There was regional variation in their distribution and morphology.
ZIO-positive cells with two different morphologies were present.
Cells situated in the basal and suprabasal layers were small and
had a typical dendritic morphology. The intermediate layer of the
epithelium showed cells, which were large and polygonal in shape
[Table/Fig-1]. In some areas, there were large polygonal cells in the
superficial layer. The diameter of typical DCs ranged from 3.64 to
13.34 um with a mean diameter of 8.61 + 1.86 pm. The diameter
of nondendritic cells ranged from 7.50 to 17.52 pm with a mean
diameter of 10.97 +1.93 um. There was significant difference in the
mean diameters of typical DCs and nondendritic cells (p<0.0001)
[Table/Fig-2]. Intraepithelial capillaries were noted and they were
surrounded by ZIO-positive cells. The polygonal ZIO positive cells,

glandular epithelium of cervix. [Table/Fig-6¢]: Endocervix of a patient with endocervicitis. Arrow indicates the ZIO positive cells in the epithelium. Note the abundant number
of ZIO positive cells in the cervical glands (CG).
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as they approached the capillaries, flattened out and completely
surrounded the blood vessels [Table/Fig-3]. In some areas, there
were typical DCs in the basal and suprabasal region but no
polygonal cells in the intermediate layer. In the region of the mucosal
fold, ZIO-positive cells differed in distribution and in morphology. In
certain regions of the mucosal fold, there were typical dendritic cells
in all layers. In certain other areas, there were small ZIO-positive
cells in the basal and suprabasal layers with no definitive dendritic
pattern. In the epithelium of exocervix, all five types of dendritic cells
as described by Figureroa & Caorsi could be identified [Table/Fig-
4a-c]. In certain regions of the mucosal fold, a high density of ZIO-
positive DCs was present in the subepithelium while certain areas
were devoid of DCs. There was evidence that the DCs had migrated
from the subepithelium to epithelium [Table/Fig-5].

In the endocervix, there were triangular ZIO positive cells along the
columnar epithelium and in the glands of cervix. The cells in the
uterine glands were columnar or triangular in shape with their single
process directed towards the lumen [Table/Fig-6a,b]. In the case of
endocervicitis, there were numerous ZIO positive cells in the cervical
glands [Table/Fig-6c¢].

DISCUSSION

DCs, derived from bone marrow are the most potent antigen
presenting cells and are capable of activating naive T lymphocytes
and thus initiating adaptive immune responses [12]. They play a vital
role in the host defense mechanism of the lower reproductive tract.
Several authors have studied the morphology and number of DCs in
normal, Human papilloma virus (HPV)-infected and cancerous cervix.
The presence of Langerhans cells in the normal human exocervix
was first demonstrated in 1968 by ultrastructural studies [13,14].
Langerhans cells appear to form a relatively constant component of
both the transformation zone and exocervical epithelium [15]. Their
presence in the intermediate and basal layers of the exocervical
epithelium has been previously reported [16]. It was reported
earlier that there was an increased density of LCs towards the
basement membrane and the dendritic aspect was more prominent
in the superficial layers using immunohistochemistry [17]. In the
present study, the ZIO positive DCs with typical morphology were
predominantly seen in the basal and suprabasal region and their
dendritic nature was more prominent in the basal layers unlike
that has been reported earlier. Figureroa & Caorsi [5] studied
Langerhans cells using the zinc iodide-osmium technique. They
described five types of Langerhans cells on the basis of the number
of cell processes and the degree of branching of these processes
under light microscopy. In the present study, all the five types of
Langerhans cells have been demonstrated.

While the DCs with typical dendritic morphology was observed in
the epithelium, the intermediate and the superficial layers had many
ZIO positive polygonal shaped cells with no dendritic processes.
They were seen migrating towards the intraepithelial capillaries and
surrounding them. Although these cells have not been described
earlier in the cervix, they have been described previously in the
intermediate layer of the stratified squamous epithelium of the
human tonsil [18] and in the lip of the Bonnet monkey [19]. These
polygonal cells were not evenly distributed in all regions. It is not
known whether they belong to the monocyte-macrophage-
histiocyte family. The function of these cells remains unknown.
These cells could be viewed as nondendritic accessory antigen-
presenting cells. In view of their migration towards intragpithelial
capillaries, they could be considered as maturing DCs that modify
their morphology and present antigens to the lymphocytes in the
blood vessels. DC maturation is associated with decreased antigen
uptake and increased ability to activate T-cells [20].

The distribution of ZIO-positive DCs in the subepithelium of
exocervix was not uniform. In the mucosal fold region, some areas
had abundant ZIO positive DCs while other regions were devoid of
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these cells. In this study, there is evidence that DCs migrate from
the subepithelium to epithelium where they come in contact with
the antigens.

ZI0O positive DCs in endocervix was described for the first time in the
present study. They resemble the ZIO positive cells demonstrated in
the crypts of human colon [21], human ileum [22], human appendix
[23] and uterine tube [24]. Though there is a challenge to figure out
the functional role of these cells, the increased density of these ZIO
positive cells in endocervitis indicate that these cells were actively
engaged in mucosal immune system of the reproductive tract.

CONCLUSION

It has been shown in the present study that the normal human
cervix has ZIO positive cells with different morphologies and their
distribution is not uniform. For the first time, nondendritic ZIO positive
DCs were demonstrated in the epithelium of cervix. Although, ZIO
has been used as the specific marker for Langerhans cells by various
authors in the past, the morphology of ZIO positive DCs in human
cervix indicate that all ZIO positive cells may not be Langerhans
cells and the ZIO positive cells represent a heterogeneous antigen
presenting cell population with different functions. The functions of
nondendritic ZIO positive cells are yet to be determined and further
studies are required to understand the functional role to these cells.
The demonstration of different subtypes of ZIO positive DCs in the
present study could have important implications and would help to
further the knowledge and understanding of DCs.
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