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Morphology and structure of filiform
papillae of neonates: a light and
scanning electron microscopic study

Ragia E.H. Nour El-Deen’
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ABSTRACT The present study was carried out to describe the morphology and structure of fili-
form papillae of the neonate. Ten tissue specimens taken from the anterior portion of the tongue of
ten stillborn neonates were fixed and processed for both light and scanning electron microscopy.
Filiform papillae appeared as small finger-like projections with rounded tips and appeared to de-
velop as two or three papillae originating from one base; subsequent splitting of the papillae from
each other then took place. The epithelium covering the papillac was parakeratinized while that
covering the interpapillary regions was nonkeratinized.

Morpholegie et structure des papilles filiformes des nouveau-nés: étude au microscope
optique et au microscope électronique a balayage

RESUME La présente étude a été réalisée pour décrire la morphologie et la structure des papilles
filiformes des nouveau-nés. Dix échantillons de tissus prélevés sur la partie antérieure de la
langue de dix enfants mort-nés ont été fixés sur des lames et examinés au microscope optique et
au microscope électronique a balayage. Les papilles filiformes sont apparues comme de petites
saillies digitiformes aux bouts arrondis qui se ramifient en deux ou trois papitles a partir de la
méme base d'origine pour se séparer ensuite. L'épithélium qui couvre les papilles était parakéra-
tinisé tandis que celui qui couvre les régions interpapillaires n'était pas kératinisé.
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Introduction

The mucosa of the dorsal surface of the
tongue 18 unlike anywhere else in the oral
cavity. Although covered by what is func-
tionally called a masticatory mucosa, it is a
highly extensible lining and has different
types of lingual papillae [/].

Filiform papillae cover the entire anteri-
ot part of the dorsum of'the tongue and con-
sist of cone-shaped structures, each with a
core of connective tissue covered by kerati-
nized epithelium. Together they form a
tough abrasive surface which is involved in
mastication. With scanning electron mi-
croscopy, filitorm papillae of the human
tongue have been seen to contain 5-12
hairs which are covered with a massive
plaque of microorganisms [2]. The surface
of the body of the papilla is smooth and
covered by epithelial cells that has a honey-
comb pattern with prominent overlapping
cell boundaries [2].

Many previous studies have been con-
ducted to describe the age-related changes
in the human tongue. These have revealed
atrophy and disorganization of the tongue
papillae and gradual loss of taste buds [3],
with increased collagen fibre content and
fat infiltration in the lamina propria [4].
Very few studies have been carried out on
the development of the papillae in the
young. Thus, the present work aimed to in-
vestigate the morphological and structural
features of the filiform papillae of neo-
nates.

Materials and methods

Ten specimens were dissected from the an-
terior part of the tongue from ten stillborn
neonates after consent of the parents was
obtained. They were then immediately

fixed and processed for both light and scan-
ning electron microscopy.

Light microscopy

Each specimen was sectioned longitudinal-
ly into two parts; one part was fixed in for-
mal calcium, washed, dehydrated in ethyl
alcohol and embedded in paraffin. Sections
of 6 um were cut and stained with:

« Haematoxylin and eosin

» Periodic acid Schiff for the identifica-
tion of glycogen after diastase digestion

+ Mallory’s triple stain to stain collagen
fibres and keratin.

Scanning electron microscopy

The remaining parts of the excised tissues
were fixed in 4% phosphate-buffered glut-
araldehyde for 4 hours at 4 °C, rinsed in
buffer and post-fixed in precooled buffered
osmium tetroxide. They were then rinsed,
dehydrated in ascending grades of acetone
and dried using a critical point dryer, They
were glued to aluminium stubs, coated with
gold and examined with the scanning elec-
tron microscope at 15 kV (AMRAY 1200).

Results

Light microscopy

Haematoxylin and eosin (H&E)

Filiform papillae covered the entire anteri-
or part of the dorsal surface of the tongue,
appearing as small finger-like projections
with rounded or blunted tips; some of them
had started to have a conical appearance. In
many areas, two or three papillae appeared
to originate from one connective tissue
base, then cleft formation resulted in split-
ting of the papillae from each other (Figure
1). Each papilla consisted of a thin parak-
eratinized epithelial covering and a connec-
tive tissue core that showed absence of
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secondary papillae and consisted of a fine
collagen network, fibroblasts and blood
capillaries. The epithelium of the interpap-
illary regions was nonkeratinized and ap-
peared thicker than that covering the tips
and lateral surfaces of the papillae (Figure
2).

Periodic acid Schiff (PAS)

The basal and parabasal cell layers showed
mitd PAS reaction. The remaining superfi-
cial cell layers showed intense PAS reac-
tion in the form of a crescentic deposition
of glycogen granules, particularly in the in-
terpapillary regions and at the base of the
filiform papillae (Figure 3). The basement
membrane and connective tissue showed
moderate staining reaction {(Figure 3).

Muallory's triple stain

The collagen fibres of the connective tissue
were moderately stained (blue colour) and
the red biood cells inside the blood vessels
appeared red in colour (Figure 4). The thin
parakeratin layer covering the filiform pa-
pillae was moderately stained (blue colour)
(Figure 5).

Scanning electron microscopy
(SEM)

Filiform papillae were numerous, regularly
distributed over the dorsal surface of the
tongue and of different sizes, shapes and at
different levels. They mainly appeared as
finger-like projections with rounded tips;
some of them were conical in shape (Figure
6).

At the tips, the papillae had not yet de-
veloped hairs and the surfaces of their bod-
jes were covered by squamous epithelial
cells with prominent overlapping cell
boundaries. The interpapillary regions con-
tained a network of branching microplicae
of the superficial nonkeratinized interpapil-

lary cells. There were no microorganisms
covering the body surfaces or the tips of the
papillae (Figure 7).

In many areas, filiform papillae ap-
peared lobulated with two (Figures 6 and &)
or three lobes (Figure 9) which originate
from one base. This shows the incomplete
splitting of individual papillae from each
ather (Figures 6, 8, 9).

Discussion

The epithelium covering the dorsal surface
of the human tongue shows diverse mor-
phological variation from one site to anoth-
er and even within the epithelium of the
same papilla [5]. [n the present study, all
superficial surfaces of {iliform papillae
were parakeratinized whereas the epitheli-
um covering the interpapillary regions was
nonkeratinized. These results concur with
those of El-Zainy [6] and Sawaf et al. [5],
and were explained by Dhouailly et al. [7]
who suggested that there are different pop-
ulations of keratinocytes related to differ-
ent functional requirements, or the
different pathways of differentiation of ke-
ratinocytes are related to different function-
al requirements.

Neonates depend mainly on suckling
(liquid diet that needs no friction), at least
for the first 6 months of life. With the erup-
tivn of deciduous teeth and the addition of
some types of food to the diet, friction of
the tongue occurs in contact with food,
teeth and other mucosal surfaces. The par-
akeratinized epithelium covering the papil-
lae is transformed, orthokeratinized, and
the papillac become conical in shape. Thus,
differences in environment, diet and masti-
cation may modify the morphology and
structure of the tongue.
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Figure 1 Filiform papillae appear as finger- Figure 2 Two filiform papillae originate from

like projections with rounded tips; some are one base (arrow). Each consists of a

conical in shape. Two of them appear to connective tissue core and a thin

originate from one base (arrows) parakeratinized epithelial covering. The

(H&E x 100) interpapaillary epithlium is nonkeratinized
{H&E x 250)

Figure 3 Filiform papillae showing intense
staining reaction in the superficial cell
layers, particularly in the interpapillary
regions and at the base of the papillae (PAS
x 250)
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Figure 4 Filiform papillae showing moderate
staining reaction in the connective tissue.
The three papillae (arrow) start to separate
at their tips and the main blood vessel
provides branches to the three papillae
(Mallory's triple stain x 250}

Figure 5 Moderate staining reaction of the
parakeratin layer {arrows) covering the
filiform papillae {Mallory’s triple stain x 250)
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Figure 6 SEM showing filiform papillae (Fi) Figure 7 Higher magnification of the
appearing as finger-like projections with previous figure showing the surfaces of the
rounded tips. Some appear conical in shape papillae covered by squamous epithelial
and two of them (arrows) start as one cells (sq) with prominent overlapping raised

papilla and then split into two papitlae {orig. boundaries (orig. mag. x 500}
mag. x 180)

Figure 8 SEM showing many filiform (Fi} and Figure 9 SEM at the tip of the tongue

fungiform (Fu} papillae and branching showing three filiform (Fi) papiilae
microplicae (M) in the interpapillary regions. with one common base and divided by
One filiform papilla (arrow) split again at its slight clefts at their tips {arrows}

tip into two papillae (orig. mag. x 400) {orig. mag. x 180)
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Epithelial mesenchymal interactions
play an important role in the development
of many organs such as teeth, salivary
glands, hair and feathers, but do not occur
in the differentiation of filiform papillae.
This may simply be due to the relatively
small size and close spacing of filiform pa-
pillae compared with other epidermal de-
rivatives [8].

A group of unpurified substances
known as chalones have been identified in
the epithelium and a variety of other tis-
sues. They appear to possess many of the
qualities of theoretical morphogens, and
appear responsible for the development of
tiliform papillae [8].

In our study, we observed that the fili-
form papillae appeared to develop as two or
three papillae originating from one com-
mon base. Then keratinization and cleft for-
mation occurred which began at the tips of
the papillae and progressed downwards un-
til the fused papillae separated from each
other. A similar observation was made by
Baratz and Farbman [8] during the devel-
opment of rat filiform papillae. This kind of
Keratinization and subsequent splitting has
been described in the development of sev-
eral tissues, including the opening of eye-
lids [9], separation of the digits from each
other and separation of the earlobes from
the face [10].

The abundance of epithelial glycogen
observed in our study in the superficial epi-
thelial layers is in accordance with the ob-
servation that glycogen synthesizing
enzymes are more prominent in fetal than
in adult epithelia [/7]. Mcfall and Kraus
[72] suggested that glycogen may be
present in high concentrations in fetal tis-
sues because of the rapid changes taking
place during development which demand
quick energy sources.

On examination of sections stained with
Mallory’s triple stain, the stratum corneum

stained blue confirming the previous find-
ings of Alvares and Meyer [/3] and Mc-
Millan [/4], who observed that, following
Mallory’s triple stain, the epithelium from
different areas stained differently. In some
areas the stratum corneum stained yellow
or orange and was considered to show com-
plete orthokeratinization, while in other ar-
eas the stratum corneum stained blue and
was considered to show incomplete orthok-
eratinization.

The prominent raised boundaries of the
superticial squamous cells covering the
surfaces of the papillae were similar in ap-
pearance to those described by Whittaker
and Adams [/5] in fetal scalp epithelium
and oral mucosa, by McMillan [74] in the
hard palate of the rat and by Kullaa-
Mikkonen and Sorvari [/6] and Kullaa-
Mikkonen et al. [2] in human oral mucosa.
This arrangement may provide a source of
mechanical interlocking in the stratum cor-
neum that resists the shearing forces of
mastication [/7].

The microplicae of the superficial epi-
thelial cells in the interpapillary regions
have been previously described by Cleaton-
Jones [17] in human oral mucosa and by
Hodgkins et al. [/8] in human gingival epi-
thelium, The proposed functional signifi-
cance of microplicae is for intercellular
interdigitation for purposes of adhesion.
This serves a protective function by reduc-
ing the surface area of contact and aids the
flow of surface protecting and lubricating
secretions {17, 18].

Conclusion

The filiform papillae of neonates appeared
as small finger-like projections with round-
ed tips, consisting of a connective tissue
core and a thin parakeratinized epithelial
covering. They appeared to develop as two
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or three papillae originating from one con-
nective tissue base. Subsequent splitting of
the papillae from each other takes place to
give their final morphological relation-
ships.
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Basic oral health surveys provide a sound
basis for estimating the present oral health
status of a population and is future needs
for oral health care, and for monitoring

" changes in the levels and patlerns of oral
diseases and conditions. The methods
dascribed in the previous editions of this
manual have been used by rnore than 130
health administrations in conducting oral
haeaith surveys. This new adition, which
prosents an updated version of the WHO
Oral Heaith Assessment Form, lakes
account of the experience gained in these
surveys, as woll as of recent developmants
in oral health care and epidemiological
techniques. In particular, new seclions on the
evalualion of extra-oral condition, the oral
mucosa, enamel opacitiesshypoplasia, loss
of periodical attachrent and dentofacial
anomaiies are included, in order to provide a
more completa assessment of oral health.
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This manual should be of practical use to all
those involved in oral epidemiology and oral
health care planning.

/

This publication can be ordered from Distribution and Sales Unit, World Heaith Organization,
1211 Geneva 27, Switzerland. Telephone: (22) 791 2476; Fax: (22) 791 4857. Price: Sw.fr. 19.—
{in developing countries: Sw.fr. 13.30).

The third edition is available in Arabic from the Regionai Office for the Eastern Medileiransan.
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