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Histological and histochemical studies  
on the Harderian gland in native chickens
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ABSTRACT: The objective of this investigation was to study the histological and histochemical structure of the 
Harderian gland in native chickens. Samples were obtained from 10 male and 10 female adult healthy native chick-
ens. Tissue sections were stained with haematoxylin eosin, Verhoeff ’s, Masson’s trichrome, alcian blue (pH 2.5), 
periodic acid-Schiff and Gomori’s method for reticulum. The multilobular Harderian gland of native chickens was 
covered by a thin connective tissue which consisted of adipose tissue, parasympathetic ganglia, nerve bundles, 
collagen, elastic and reticular fibres. Plasma cells were present in interlobular areas. The Harderian gland was 
compound tubulo-alveolar type. The Harderian duct was lined by columnar epithelial cells of varying height. 
Goblet cells were not found in Harderian duct. Histochemical staining revealed that the all epithelial cells of both 
corpus glandulae and ducts contained both neutral and acidic mucins. No significant sex-based differences were 
found. It is concluded that the general histological and histochemical structure of the Harderian gland in native 
chickens is similar to that of domestic geese, but that there are also some differences.
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The Harderian gland is the major exocrine para-
ocular gland of the domestic fowl. It lies in the 
orbit ventral and postero-medial to the eyeball. It 
extends rostrally from the region of the optic nerve 
and from its anterior extremity emerges its duct, 
which passes inferior to the origins of the superior 
and inferior oblique muscles. It is loosely attached 
to the periorbital fascia, so that when the eye is 
removed it usually remains in the cavity of the orbit 
(Dyce et al. 2002). The gland was first described by 
the Swiss physician Johann Jacob Harder in 1694, in 
Dama vulgaris deer. Since then, much data has been 
reported regarding these glands, known as Harder’s 
glands or harderian glands. Amongst mammalian 
species, the Harderian gland is reported to be ab-
sent in bats and terrestrial carnivores and is known 
to be rudimentary in monkeys (Baccari et al. 1996). 
The glands are relatively large in the fowl, much 
larger than the lacrimal gland. In birds, the usual 
function of these glands is to lubricate the surface 
of the eyeball and nictitating membrane (Olcese 
and Wesche 1989; Chieffi et al. 1993; Payne 1994), 

while they also serve as a source of growth fac-
tors (Olcese and Wesche 1989; Chieffi et al. 1993), 
heromones (Olcese and Wesche 1989; Chieffi et 
al. 1993) and play a role in the immune response 
(Ohshima and Hiramatsu 2002). However, in some 
species they are modified as to be primarily associ-
ated with nasal, vomeronasal and salivary functions 
(Sakai 1981; Olcese and Wesche 1989; Payne 1994; 
Djaridane et al. 1999; Rehorek et al. 2006).

The Harderian gland may be compound tubular 
(Payne 1994; Chieffi et al. 1996), or tubulo-alveolar 
type (Liman and Gulmez 1996; Sabry and Al-Ghaith 
2000; Pradidarcheep et al. 2003; Altunay and Kozlu 
2004; Marcos and Affanni 2005; Munkeby et al. 
2006; Khan et al. 2007; Ortiz et al. 2007), indicat-
ing that the gland contains both a branched duct 
system and tubular alveoli (Sakai 1981).

In recent years, a great many histological studies 
have been carried out on the Harderian gland in 
many avian species (Ohshima and Hiramatsu 2002; 
Altunay and Kozlu 2004; Dimitrov and Nikiforov 
2005; Boydak and Aydin 2009). However, to the 
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author’s best knowledge, the structure of the 
Harderian gland of the native chicken has not been 
studied previously. Thus, the present investigation 
was aimed at the demonstration of the histological 
and histochemical structure of the Harderian gland 
of the native chicken.

MATERIAL AND METHODS

The Harderian gland samples used in the study 
were obtained from 20 adult healthy native chick-
ens of both sexes (10 females and 10 males), from 
the Research farm of household bird maintenance 
of the Faculty of Veterinary Medicine, University of 
Shahrekord. Part of the tissues was fixed in a 10% 
buffered neutral formaldehyde solution, subjected 
to routine tissue processing for light microscopic 
examination and embedded in paraffin blocks. 
Sections (5 μm) were made through the entire gland 
and stained with haematoxylin and eosin for gen-
eral histological examination, Masson’s trichrome 
(for collagen fibres), Verhoeff ’s (for elastic fibres) 
and Gomori’s method for reticulum. To investi-
gate the chemical character (pH) of the secretion 
material in the gland tissue, periodic acid-Schiff 
(PAS) reaction was employed to determine neu-
tral mucosubstance and alcian blue (AB) (pH 2.5) 
was used for determining acidic mucosubstances 
(Kiernan 1999).

RESULTS

No evident difference between the male and fe-
male native chickens was observed in the histology 
and histochemistry of either gland or their duct.

Light microscopic examination revealed that the 
Harderian gland of the native chickens was covered 
with a thin capsule which consisted of adipose tis-
sue, blood vessels, parasympathetic ganglia, nerve 
bundles (Figure 1), collagenous (Figure 2), elastic 
(Figure 3) and reticular fibres (Figure 4). This 
capsule sends septa into the gland and these septa 
divide the gland into lobes and lobules (Figures 
1 to 4). Elastic and reticular fibres were seen in the 
interlobular, as well as corpus glandulae (Figures 
3 and 4). The glands were observed to be of mul-
tilobular tubulo-alveolar type and emptied into a 
wide lumen which was lined by columnar epithelial 
cells of varying height (Figures 3 and 4). The apical 
cells of the corpus glandulae were darkly stained 
and contained serous secretion, while deeper por-
tions of the corpus glandulae were lightly stained 
and contained mucous secretion. Goblet cells were 
absent in the Harderian duct. Contractile myoepi-
thelial cells were found at the base of the ductal 
epithelium (Figure 5). There were crypts along 
the duct (Figures 3 and 4), and solitary lymphoid 
nodules were present near the crypts; germinal 
centres were not evident (Figure 1). Plasma cells 
were observed beneath the capsule, in the inter-

Figure 2. Collagenous fibres (arrowheads) were observed 
in the capsule (C), and interlobular septa (S) of the 
Harderian gland of the native chicken. Adipose tissue 
(ad), blood vessels (Bv), nerve bundles (Nf ), corpus glan-
dulae (Cg), duct (D). Masson’s trichrome, ×400

Figure 1. The Harderian gland of adult native chickens 
was covered with a thin capsule (C), which consisted of 
adipose tissue (ad), blood vessels (Bv), parasympathetic 
ganglia (G), nerve bundles (Nf ). Septa (S), corpus glan-
dulae (Cg), solitary lymphoid nodules (Ln), duct (D). 
Hematoxylin eosin, ×100
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lobular septa and near the crypts of the main duct 
(Figure 5).

All epithelial cells of the corpus glandulae and 
duct systems reacted positively to neutral muco-
polysaccharides (Figure 6). AB-positive cells were 
observed in the both corpus glandulae and the 
main duct with Alcian blue (AB) staining at pH 
2.5 (Figure 7).

DISCUSSION

In the present study, the histology and histo-
chemistry of the Harderian gland showed no sig-

Figure 3. Elastic fibres (arrowheads) in the capsule (C) 
and interlobular septa (S) and separating the peripher-
ally situated corpus glandulae (Cg) of the native chick-
en’s Harderian gland, Adipose tissue (ad), lumen (L) and 
their crypts (cr). Verhoeff ’s, ×100

Figure 4. Reticular fibres (arrowheads) in the thin cap-
sule (c) and interlobular septa (arrows) and separating 
the peripherally situated corpus glandulae (Cg) of the 
native chicken’s Harderian gland, crypts (cr), lumen (L).
Gomori’s method for reticulum, ×100

Figure 5. Columnar epithelium of the corpus glandulae, 
dark cells (arrowheads), light cells (arrows), myoepithe-
lial cells (M), plasma cells (P), duct (D). Hematoxylin 
eosin, ×1000

Figure 6. PAS-positive material is present in the apical part 
of the cytoplasm of the epithelial cells (arrowheads), the 
glands were emptied into a wide lumen (L) which was lined 
by columnar epithelial cells of varying height. PAS, ×1000

nificant differences according to sex which is in 
agreement with the results reported by Boydak and 
Aydin (2009).

The Harderian gland of the native chickens was 
covered with a thin capsule which again concords 
with the findings of Boydak and Aydin (2009) in do-
mestic geese and Kozlu et al. (2010) in osprey. The 
gland was made up of adipose tissue, blood vessels, 
parasympathetic ganglia, nerve bundles, collagen-
ous, elastic and reticular fibres. Kozlu et al. (2010) 
reported only reticular fibres in the capsule and 
septa of the Harderian gland in osprey and Boydak 
and Aydin (2009) reported collagen and reticular 
fibres in domestic geese. Brobby (1972) reported 
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that the capsule contained, apart from compact 
collagenous fibres, isolated smooth muscle cells, 
nerves, and blood vessels in domestic ducks.

In this study, septa from the connective tissue 
capsule penetrated into the gland dividing it into 
lobes and lobules of varying sizes which is similar 
to previous findings (Boydak and Aydin 2009; Kozlu 
et al. 2010).

The Harderian gland of the native chickens was 
composed of many lobules arranged around a cen-
tral channel and each lobule contained a central lu-
men and corpus. Similar results were also reported 
by Boydak and Aydin (2009) in domestic geese and 
Kozlu et al. (2010) in the osprey.

Some researchers (Liman and Gulmez 1996; Sabry 
and Al-Ghaith 2000; Pradidarcheep et al. 2003; 
Altunay and Kozlu 2004; Marcos and Affanni 2005; 
Munkeby et al. 2006; Khan et al. 2007; Ortiz et al. 
2007; Boydak and Aydin 2009; Kozlu et al. 2010) re-
ported that the Harderian gland may be compound 
tubulo-alveolar type, but it may also be compound 
tubular (Payne 1994; Chieffi et al. 1996). The observa-
tions made in this study reveal the Harderian gland of 
native chickens to be of tubulo-alveolar type.

Boydak and Aydin (2009) reported that in the do-
mestic geese the corpus glandulae were elongated 
and protruded as folds into the large lumen of the 
duct. This finding is in agreement with the results 
reported here.

The corpus glandulae were lined by a single layer 
of tall columnar cells similar to the situation in do-
mestic geese (Boydak and Aydin 2009), and ducks 
(Kozlu et al. 2010).

The luminal lining epithelium was observed to 
be composed of columnar cells of varying height. 
This finding mirrors the results of Maxwell et al. 
(1986) for Turkeys, Altunay and Kozlu (2004) for 
ostriches, Boydak and Aydin (2009) for domestic 
geese, and Kozlu et al. (2010) for ospreys.

The Harderian glands of many species contain 
contractile myoepithelial cells (Rothwell et al. 1972; 
Maxwell et al. 1986; Cacho et al. 1991; Altunay 
and Kozlu 2004; Boydak and Aydin 2009). The 
Harderian gland of native chickens also contained 
these cells. Previous studies in many avian species 
reported the Harderian gland to contain abundant 
plasma cells (Maxwell and Burns 1979; Scott et al. 
1993; Khan et al. 2007; Boydak and Aydin 2009; 
Kozlu et al. 2010). Plasma cells were also observed 
in this study.

Unlike other birds (Burns and Maxwell 1979; 
Boydak and Aydin 2009), goblet cells were not ob-
served among the epithelial cells of the Harderian 
duct in native chickens.

Burns and Maxwell (1979) and Boydak and Aydin 
(2009) reported that the Harderian glands of the 
turkey, duck, hen and domestic geese have only one 
duct, and that in each one of these species there 
are lymphoid nodules near the epithelium of the 
crypts. Our observations were in agreement with 
their results.

PAS-positive reactions of the all epithelial cells 
of the corpus glandulae and duct systems in native 
chicken Harderian glands mirror the findings of 
Liman and Gulmez (1996) and Boydak and Aydin 
(2009) in goose, Brobby (1972) and Dimitrov and 
Nikiforov (2005) in duck, Burns and Maxwell 
(1979) in Turkey, Kozlu et al. (2010) in Ohshima 
and Hiramatsu (2002) in young chickens and Sakai 
(1981) in other avian species.

AB-positive cells were observed in both the 
glandular and ductal epithelium. Brobby (1972) 
also reported that the centrally located cells of 
the Harderian gland in domestic ducks were  
AB-positive. Also, most of the cells of the Harderian 
gland in domestic geese were AB-positive (Boydak 
and Aydin 2009).

Conclusion

In summation, the histological and histochemi-
cal properties of the Harderian gland in the native 
chicken was generally similar to those of domestic 
geese and some other species except for the cap-

Figure 7. AB (+) luminal epithelial cells in the Harderian 
gland of the native chicken (arrowheads), lumen (L) and 
their crypts (arrow). Alcian blue, ×1000
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sule, which consisted of all the connective tissue 
fibres and the absence of goblet cells among the 
epithelial cells of the Harderian duct. There were 
no significant effects of sex on histology and his-
tochemistry of the Harderian gland.
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