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HISTOLOGICAL INVESTIGATIONS OF THE NICTITATING MEMBRANE
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Yeni Zelanda Tavsanlarinda Ugiineii Goz Kapaju (Palpebrac tertia) Uzerinde Histolojik Arastirmalar
Ozet

Mcmbrana Nictitans'm yapisina bakugimizda comeal ve palpebral yizeyleri gok katli yassi Fpltcl tarafindan
olusturulur. Kusak scklinde bir hyalin kikirdak membran’in ortasinda bulunur. Membranin iki kismi vard_lr.
Bunlar palpebral ve corncal kisimlandir.Palpebral kisim kikirdagin st tarafinda bulunur. Corneal kisim isc
comea’ya doniik olan kisimdir. Bu her iki yiizey kargilastinldiginda siki yapili ve diizensiz ve bagdoku lglndt_:
bircok farkliliklar gdzikiir. Palpebral yiizde, diizensiz bagdoku tarafindan kusatilan iskelct kas demetleri
longitudinal ve vertikal yonde seyrederler. Yag hiicreleri gruplar halinde veya daginik olarak buluru. Aynca bir
kusak gibi serdz ve miikoz bezlerde bulunurlar. Buna karsilik comneal tarafta ise gizgili kas iplikleri hari¢ bu
belirtilenlere ilaveten lenf folikiilleri dikkati geker.

Anahtar kelimeler: Anatomi, tavsan, palpebra tertia

Summary

The comeal and palpebral sides of nictitating membrane (NM) consisted of a multi-layer flat epithelium. Belt-
like hyaline cartilage present in the middle of the membrane The membrane has two parts; they are palpebral
part which takes place on the upper side of the hyaline cartilage and corneal part which faces the cornea. When
comeal and palpebral parts of the membrane are compared many differences are seen in the tightly structured
and dense irregular connective tissue The membrane shows wavy appearance in the medial eye angle. In the
palpebral surface; skeletal muscle bundles which are surrounded by dens irregular connective tissue run both
longitudinally and vertically. Fat cells are seen groups or in disperse in the same side in addition to belt-shaped
serous and mucous glands. Except skeletal muscle, lymph follicles were seen additionally in the corneal side
when you compare it with the palpebral side.
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Introduction

Structure of palpebra tertia has been studied in

1986; Schramn et al. 1994; Tasbag 1996). Nictitating
different animals. NM as 'third eyelid' is present in

membrane is one of the accessory organs of the eye

vestigial form as plica seminularis conjunctivae in
man. Human embryos and foctuses show that it is
relatively large up to the 6" fetal month, after which
it no longer grows at a rate corresponding to that of
the eyeball. Finally, only a rudiment remains. When
compared 1o that of humans, the NM of the domestic
animals is relatively well developed. The NM is well
developed m domestic mammals (Getty 1975;
Schramn ct al. 1994). It can be seen in the nasal angle
of the eye as a duplicator conjunctiva extending
between the upper and lower lids. Every time the
palpebra tertia is closed, it spreads to the middle of
the cornea and is then pulled back into the ocular
angle when the eye is reopened (Craige 1969; Barone

(Calglar 1978; Koch and Berg 1992). In the other
hand nictitating membrane is very poor in rats
(Greene 1963). Goblet cells at free edges provide
glikocalice and hydration. In this way while the
movement of the NM, secretion forms on the surface
of the comea (Moore at al. 1987). The goblet cells on
the palpebral surface are more numerous then on the
comeal surface (Schramn at al. 1994). In the cattle
and pigs there are two glands under the epithel tissue
which produce secretion (Tagbag 1996). In dogs
serous glands consist of a superficial portion but
there is no deep portion (Getty 1975). The epithelial
cells of the corneal as well as the palpebral surfaces
are densely studded with short microvilli. The
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nyicm\'illi of the comeal smtace me frepularly
distributed  (Schrann ot Al 1VO4Y The cat s nnl#
animal containing. museular fibers it |\;|I1\rl\|.|‘r
(Taghay 1996). NM contains smooth muscle Tibers
(Kosterlitz et al. 1964 Cecemelli o al. 1972
Marshal 1980). These muscular fibers play role in
movements of the NM (Thompson 19613 Marshall
1980 Schramn et al, [vog)y. According 10 Gelty
(1975). the 1id does not move with the aid of
muscles, The innervation of the nictitating membrane
has been clearly demonstrated (Thompaon 19061
Jaboreno 1968: Ceccarelli ot al. 1972: Honwitz and
Kautman 1979). Comeal surlace of me NM plays an
important wole in - cleaning and protection of the cye
(Moore et al. 1987 Tagbas 1996). The plands of third
eyehd may be confused with the Iymphoid tissue an
the bulbar of the NM (Geny 1975, Nagpal et al.
1991: Racket 1991 Schramm et al.. l‘)‘)J).L

Matcrial and Methods

In this rescarch, 15 White New Zealand Rabbits
of different sex (10-14 months) were used, The
nictitating  membrane  of  the  animals  that
anaesthetized by an appropriate anesthesia, were
exposed by dissecting from the medial cye angle.
Specimens were fixed m Bouin's and Tormalin (%70)
solutions for light microscopy. They were embedded
in paraffin and cut in 7 pm thick sagital and
transversal section. The preparations were stained
with PAS and Mallory's wiple (Bancrolt, [984). They

were  examined  under  light  microscopy  and
photographed.
Results

Nictitating membrane is connected to the eye's
medial corner. it is a concave membrane. The
membrane  surface  is  surrounded by stratified,

squamous nonkeratinized epithelium. Tt is highly
wavy at the beginning ol the medial cye angle.
(Fig.1). Goblet cells take  place  between  the
epithelium cells. It was determined that the number
of Goblet cells which give was positive reaction is
higher on the comeal surface then palpebral surface
(Fig. 2). Eyelids are basically made of dense irregular
connective  and  hyaline  cartilage
Histologically there are differences in palpebral and
comeal parts; in palpebral surface: tissues that take
place within the dense imegular connective tissue are
skeletal muscle tssue, adipose tissue, scrous and
mucous glands. Lined skeletal muscle fibers were
found under the epithelium (Fig. 3). Muscle fibers
running longitudinally and horizontally are more
abundant at the connection point at the middle eye
angle of the NM. Within the dense imegular
connective tissue, adipose tissue was seen either in

lissucs,
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Figure 1, Part of the horizontal section near the limbus
C:comeal surtace I palpepral part (cut) L: lymph tollicle
on the comeal surface
Mallory’s triple Xoo.
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Figure 20 The same NM as i figure 1, aties base
Coocomeal suitace G Goblet ecells M cliated border
Mallory s wiple N 1650,
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Figure 3. Large arrows: Fibers extending 1o the ctriated
Mallory's triple X 1650,
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Figure 4. Part of the horizontal section near the palpepral
surface

Large arrow: Serous glands and spilling canals Mallory’s
triple X165

Discussion

Nictitating membrane in Rabbits has a well
~ developed epithelial formation It has been reported
that the niclitating membrane develops much less in
rats, according to other species third eyelids (Greene

Bancroft JD and Cook HC. Manual of Histological
Techniques. New York, 1984.

Barone R. Anatomic Comparce des Mammiferes
Arthrologie et Myologie Domestiques. Tome I1.Vigot

. _ Preres, Ed. rue de' I'Ecole de Medicine 75006 Paris,
1986,

_ Ceccarelli B, Clementi F, Mantegazza P. Adrencrgic
te-innervations of the smooth muscle of the nictitating
memb;

embrane by preganglionic sympathetic fibers. J
1972; 220: 211-241.

;@H Pratical Anatomy of the Rabbit. Toronto
ty of Toronto Press, 1969,
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1963). In this study we found that all our study
materials have well developed nictitating membrane.
It has been reported that the medial surface of the
nictitating  membrane  was  covered  with  the
connective tissue (Racket 1991; Tasbas [996). We
found that this surface of the niclitating membrane is
also  covered  with  the  stratified  squamous
nonkeratinized cpithelium.

According to Tasbas (1996), the only type of
animal containing muscle fibers in its nictitating
membrane is cat. It has been reported that NM has
smooth muscle fibers (Kosterlitz ct al. 1964;
Ceccarelli et al. 1972; Horwitz and Kaufman 1979:
Marshall 1980; Schramn et al. 1994). However, we
also found skeletal muscle tissue in NM of rabbits.

As Schramn et al. (1994) reported an excess of
lymph follicles at the corneal side. They have also
stated mat its tight connection with the corneal
epithel indicates that it looks like a lymphoepithelial
character. This data is parallel with our results. As
relevant literatures (Getty 1975; Moore et al. 1987;
Schramn et al. 1994) goblet cells are quite intensc at
the corneal side. These data are quiet similar to our
results. According to Schramn et al. (1994), the
movements of the nictitating membrane can be
divided into active and passive phases. The active
phase is initiated by the contraction of smooth
muscle. The passive phase is initiated by the
reduction of the nervous stimuli which relaxes the
muscle fibers. Form our study we could suggest that
movement of NM in rabbits that is arranged by the
contraction of skeletal muscle fibers.

As a conclusion a further research on nictitating

membrane by histocemically and functionally could
be done.
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