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Abstract
The Indian mongoose (Herpestes javanicus) is native to parts of Asia, Iran. The purpose of this 
study was to describe the gross anatomy of the cartilage and histology of the superficial gland 
of the third eyelid of two adult mongooses. The animals, in terminal stages of disease and near 
death due to aging or unknown reasons, were referred from Park Zoo (Shiraz, Iran) to our cent-
er. By using a modified maceration technique, the morphological characteristics of the cartilage 
were examined. For histological examinations of the superficial gland of the third eyelid, the 
samples were stained with haematoxylin and eosin. Also, to detect the elastic fibers in the carti-
lage sections were stained with orcein and Weigert’s resorcin-fuchsin. The cartilage consisted of 
an ovoid appendix and a mild reverse sigmoid crossbar. Elastic fibers were scattered through-
out the cartilage but were more concentrated in the center. The superficial gland of the third 
eyelid was compound tubuloacinar with serous acini.
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Introduction

The third eyelid is a semilunar fold of the conjunctiva in the medial angle of the 
eye. It is supported by a T-shaped piece of cartilage. The crossbar (arms) supports the 
free margin of the lid and the appendix (shaft portion) extends to the nasal canthus 
and is wrapped by the superficial portion of the gland of the third eyelid. There is 
no deeper part of the nictitans gland in dogs and cats. The superficial part is a sero-
mocus gland in dogs and a serous gland in cats (Cooper, 2010). On the bulbar surface 
of the third eyelid there is lymphoid tissue which encompasses ductule openings of 
the nictitans gland.

The cartilage of nictitating membrane is curved to conform to the convexity of the 
eyeball. The cartilage form varies in domestic animals as follows: elongated triangu-
lar in horses, leaf- or scoop-like in ruminants, anchor-like in pigs and crescent-like 
with a straight appendix in dogs and cats (Heine, 1909). 

Various publications have reported the different aspects of the cartilage. Accord-
ing to the results of some authors, it consists of elastic cartilage in horses, pigs and 
cats and of hyaline cartilage in dogs and ruminants (Smollich and Michel, 1992). A 
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mixed character with some elastic portions was also described in the cartilages of cats 
and pigs (Czuberka, 1923). 

The small Indian mongoose, Herpestes javanicus (Herpestidae), is native of Paki-
stan and northern India to southern China and the Malay Peninsula, as well as Hain-
an and Java and Iran and Iraq (Corbet and Hill, 1992). To the authors’ knowledge, 
there is no morphological study regarding the third eyelid of the mongoose in vet-
erinary literature. Therefore, the purpose of this study was to describe the gross anat-
omy of the cartilage and the histology of the superficial gland of the third eyelid in 
this species.

Material and methods

Two mongooses, in terminal stages of disease and near death due to aging or 
unknown reasons, were referred from Park Zoo (Shiraz, Iran) to the veterinary college 
of Shiraz University, Iran, and were used for this research. For relief, the animals were 
euthanized with ketamine %10 and xylazine %2. The eyelids were incised parallel to 
their free edges. After removing them with the eyeball from the orbit, the third eye-
lids were cut off from their connections. For morphological studies of the cartilage of 
the third eyelid, a modified maceration technique according to Amselgruber and Kogel 
(1991) was used. The maceration was performed with 2% KOH up to a maximum of 
18 hours at 40°C in incubator. After that the third eyelid was washed 3 times in TBS-
buffer (pH 6.8) and was consequently conserved in 0.15% formalin. All the samples 
were investigated with a stereo-microscope equipped with a camera (Carl Zeiss, Jena, 
Germany). For histological examinations, the third eyelids were cut in half lengthwise 
and were fixed in 4% buffered formaldehyde solution, dehydrated through ascending 
grades of alcohol (70%, 80%, 90% and absolute alcohol), cleared in xylene and embed-
ded in paraffin wax. Each sample was sectioned along the long axis in 5 µm thick slic-
es. The sections were stained with haematoxylin and eosin. Also, to detect the elastic 
fibers in the cartilage, sections were stained with orcein and Weigert’s resorcin-fuchsin. 
The stained sections were evaluated at the light microscope (Olympus BX51 equipped 
with Olysia Software, Tokyo, Japan) at magnification 5×, 10×, 40× and 100×.

Results

The crossbar of the cartilage shows a mild reverse sigmoid (S) shape with 2 
approximately equal branches. The ends taper off to a point and a feeble bump is 
seen along the crossbar. The appendix with the average length of 1/12 mm is ovoid 
and enveloped by fat tissue (Fig. 1). 

The elastic fibers are distributed throughout the cartilage. However, the den-
sity of the fibers in the center of the cartilage seems higher than at the periphery 
and beneath the perichondrium. These fibers are arranged in different directions 
(Figs. 2-4). The cartilage of the nictitating membrane is, therefore, elastic in nature. 

The superficial gland of the third eyelid is a compound tubulo-acinar gland com-
posed of secretory units (acini) and excretory ducts (Fig.  5). The cells forming the 
acini are tall pyramidal in shape, whereas the different ducts are lined by simple 
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cuboidal, short columnar and bistratified columnar epithelium with large lumina. The 
acinar cells have deep basophilic, granular and vacuolated cytoplasm with round to 
ovoid nuclei located basally or centrally, as characteristic of serous cells. 

Discussion

There are significant differences among domestic animals for the shape and his-
tological type of the cartilage of the third eyelid. By many authors the cartilage is 
known as T-shaped or anchor-like (Dobberstain and Hoffmann, 1964; Franz, 1967; 
Sisson and Grossman’s, 1975; Miessner, 1982; Constantinescu and Moore, 1998). In a 
study by Schlegel et al. (2001) it was found, however, that despite similarities there 
are important differences among the appendices of the cartilage of domestic animals. 
Very noticeable differences were also observed in the crossbar. In dogs the appendix 
is cone shaped at the basal end and extends to form a triangular plate. The crossbar 
is crescent-like in shape and has a marked bulge. The cartilage of cats consists of an 
appendix which is enlarged at the proximal end compared to that of dogs. The cross-
bar resembles a reverse S with ends tapering off to a point. The dorsal branch of the 
crossbar is double the size of the ventral one. In contrast, the cartilage of pigs and 
cows has a typical anchor-like shape whereas the cartilage of small ruminants starts 
with a thin rod which extends in a slightly curved form ending in an oval plate. The 
crossbar is crescent-like in these animals. In horses the base of the cartilage is sur-
rounded by massive fat tissue and the crossbar has a characteristic hook-like form 
(Sclegel et al., 2001).

In the mongoose the crossbar resembles that of cats. But, contrary to cats, the dor-
sal and ventral branches are of approximately the same size. 

Figure 1 – Outline of the cartilage of the third eyelid in the mongoose. The appendix (1) is ovoid in shape 
and enveloped by fat tissue. The crossbar (2 and 3) of the cartilage shows a mild reverse sigmoid (S) shape 
with 2 approximately equal branches.
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In some studies, the presence and distribution of elastic fibers of the cartilage 
has been described in domestic animals. Among the investigated species, elastic fib-
ers originating from the neighboring connective tissue were detected only in cats and 
horses. Additionally, the fine elastic fibers concentrated mainly in the central parts of 
the cartilage (Grau and Walter, 1967; Smollich and Michel, 1992; Schramm et al., 1994; 
Sclegel et al., 2001). Our study shows that in the mongoose the cartilage is elastic, 
similar to cats and horses.

Figure 2 – Cartilage of the third eyelid. Haematoxy-
lin and eosin. Bar = 20 µm. 

Figure 3 – Light micrograph showing the elastic fib-
ers in the cartilage of the third eyelid of the mon-
goose. Weigert’s resorcin fushin staining. Bar = 20 
µm. 

Figure 4 – Light micrograph showing the elastic fib-
ers in the cartilage of the third eyelid of the mon-
goose. Part of the superficial gland of the third eye-
lid is shown on both sides of the cartilage. Orcein 
staining. Bar = 50 µm.

Figure 5 – Longitudinal section of the third eyelid 
of the mongoose at survey magnification. Note the 
acinar units (A) and excretory ducts (D) surrounding 
the cartilage (C). Haematoxylin and eosin. Bar = 100 
µm.
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The Harderian gland (deep gland of the third eyelid) is present only in some spe-
cies. In species such as terrestrial carnivores, non-human primates and human beings 
this gland does not exist. However, it is well developed in most laboratory animals, 
amphibians, reptiles and birds (Seely, 1987; Sabry and Al-Ghaith, 2000). The lacrimal 
gland and the superficial gland of the third eyelid are tubulo-acinar in pigs, horses, 
guinea pigs, rabbits and primates (Kleckowska-Nawarot and Dziegiel, 2007; Kleck-
owska-Nawarot and Dziegiel, 2008; Ding et al., 2010; Schechtar et al., 2010). As men-
tioned above, the superficial gland of the third eyelid of the mongoose is a serous 
gland with a tubulo-acinar structure.

In conclusion, our investigation showed that in histological aspect, the third eye-
lid of the mongoose is more similar to cats than other domestic animals.
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