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ABSTRACT

The aim of this work was to study the histological and histochemical structure of the
Harderian gland in indigenous pigeons. Samples were obtained from 10 males and 10 females
of adult healthy pigeons. Hematoxylin and eosin, Alcian blue (pH 2.5), periodic acid-Schiff
and promo phenol blue, stains were used for paraffin section examination. The gland was
teardrop like in shape, light brown to pink in color, capsulated with thin connective tissue. It
was multilobular compound acinotubular in structure and lined by columnar epithelial cells.
Lymphocyte, plasma cells and plasma cells with Russell bodies were present underneath the
epithelia of central collecting duct and around the secretory unite. Histochemically; the
epithelial cells of both secretory unites and their ducts contained acidic mucins. Russell
bodies gave positive reaction with periodic acid Schiff reagent. The present of
immunoglobulin was proved in the cytoplasm of plasma cells with Russell body. There were
no differences in Harderian gland in both sexes. In conclusion, the Harderian gland of pigeon
was histologically and histochemically well developed, and it is immunological effective
secondary lymphatic organ, and it had few differences from the gland of other birds.
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INTRODUCTION

The Harderian gland is compound multilobular ocular gland that located at the orbital
cavity. It possess single duct that open in the inner angle of the eye at the base of the
nictitating membrane. It present in most terrestrial vertebrates such as amphibian, reptiles,
birds and some mammals (Weaker, 1981; Baccari et al., 1990; Payne, 1994; Shirama et al.,
1996). The Harderian gland in some animal is large and more developed than the lacrimal
gland (Sakai, 1989).The functions of the gland are diverse with animal species (Buzzell,
1996). It is involved in the protection of the eye against bright light and play role in
photodynamic process (Reis et al., 2005; Funasaka et al., 2010). The gland may have
endocrine function (Pradidarcheep et al., 2003). In avian the gland has great role in response
to infection and vaccination (Salam et al., 2003; Zakeri and Kashefi, 2011).

MATERIALS AND METHODS
Twenty of pigeon Harderian glands were used in this study that included 10 females and 10
males. The birds were sacrificed by decapitation and their heads were quickly removed and
the glands were fixed direct by injection of fixative solution (10%formalin, Bouin’s solution)
in to the orbital cavity, then the heads as whole were immersed in the same fixative solution
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for 48 hours. For anatomical study of the eyeball, including Harderian gland and muscles
were carefully dissected after removing of the cranial bone, brain and the lower jaw. Each
head was divided into two equal parts by using a sharp blade; the cut line was passed sagittal
through the septa between the orbital cavities. For microscopic study the Harderian gland was
prepared for paraffin embedding and sectioned serially at 6um. The tissue sections were
stained with Hematoxylin & eosin and Alcian blue (pH 2.5), periodic acid-Schiff and
bromophenol blue for basic protein (Vacca, 1985).

RESULTS AND DISCUSSION
Macroscopic observations:

The Harderian gland of pigeon located at the orbital cavity lying at the ventromedial aspect
of eye behind the eyeball. It was extended from the origin of the optic nerve passing inferiorly
covered with the external ocular muscles (Fig.1). It is in agreement with the results of Wight
et al. (1971a) in domestic fowl and the result of Dimitrov (2012) in pheasants. The gross
observations revealed that gland was light brown to pink in color, and look like tear drop in
shape had narrow anterior end and wide posterior end with curved flat body and had single
main duct (Fig.1). The gross features of the gland in pigeon were similar to those observed by
Kozlu et al. (2010) in osprey. Where in domestic fowl and sparrow Harderian glands were
different in which the gland appeared irregular in shape (Wight et al., 1971a; Payne, 1994).

Microscopic results:

The histological examination revealed that the Harderian gland of pigeon was compounded
acinotubular gland. The glandular acini were at the peripheral region of the lobes and
continued with the tubular portions of the secretary units. Many of ducts were drained in to
central collecting duct of the wide irregular lumen. The glandular units were lined with simple
columnar epithelium which possessed round to oval darkly stained nuclei. The gland was
covered with thin connective tissue capsule which sends many septa dividing the gland into
many lobes (Fig.2, 3). The general histological structure of the pigeon Harderian gland was
incompatible with those of domestic fowl and turkey (Burns and Maxwell, 1979; Maxwell et
al., 1986). It was also compounded acinotubular and lined with high columnar cells.
Similarly the Harderian gland of fowl, duck and turkey possessed central collecting duct that
lined with simple columnar secretory epithelium (Burns and Maxwell, 1979). Where in
domestic duck the gland was compound tubular (Brobby, 1972), the gland observed
compound tubuloalveolar in domestic geese, osprey and quail (Boydak and Aydin, 2009;
Kozlu et al., 2010; Kozlu and Altunay, 2011). Myoepithelial cells with darkly stained flat
nucleus were noticed, it surrounding the secretary cells (Fig.4). The presence of these cells
was mentioned by Cacho et al. (1991) and Mobin (2012) in the Harderian gland of chicken
and by Altunay and Kozlu, (2004) in ostrich.

Histochemical results:

Most of the epithelial cells that lined the secretary units and ducts had positive reaction
towered Alcian blue (PH 2.5), the cytoplasm of columnar cells stained blue which indicating
the presence of acid mucopolysaccharides (Fig.4). The current histochemical finding of this
study are in parallel with the results of Wight et al. (1971b) in domestic fowl and with results
of Boydak and Aydin (2009) in domestic geese, they detected acidic mucous secretions in
Harderian gland of those birds. On other hand, in domestic duck and native chicken the
glandular secretion of this gland have given positive result to Alcian blue PH 2.5 and periodic
acid Schiff reagent that mean the cells contained both acidic and neutral mucopolysaccharids
(Brobby, 1972; Mobini, 2012). In osprey and quail the Harderian gland secretion found
mainly neutral mucopolysaccharid (Kozlu, et al., 2010; Kozlu and Altuna, 2011).
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The current result showed the presence of lymphocytes, plasma cells, as well as polymorph
cells in the structure of Harderian gland. These cells were densely aggregated in the central
regions of the lobules underneath the lining columnar cell epithelium in addition to individual
cells in the interstitial connective tissue that surrounding the acini and tubules (Fig.5), This
result was in agreement with those of Schramm (1980) and the histological structures of
Harderian gland in different birds such as, Burns and Maxwell (1979) in fowl ,duck and
turkey, Altuany and kozlu (2004) in ostrich, Boyak and Aydin (2009) in geese, kozlu and
Altuany (2011) in quail, Mobini (2012) in chicken. The Harderian gland plasma cells were
proliferated from the lymphocytes as a result for the elaboration of a factor which acted like a
lymphokine (Scott and Savage, 1996).

The present result showed the presence of plasma cells with different sizes .Some of these
cells, which contained Russell bodies (Mott cells) were large with a small, darkly stained
nucleus with pink cytoplasm (Fig.5). The Russell bodies were in different size and occupied
the majority of the cell. The Russell bodies give a positive reaction with periodic acid Schiff
reagent (Fig.6); these findings were in accordance with those of Wight et al., (1971a) in a
domestic fowl, Burns (1975) in rook and Bejdic et al. (2014) in laying hens.

The Russell bodies in the plasma cells have stained deep blue with bromophenol blue stain
(Fig.7), and such observation proved that the cytoplasm of the plasma cells with Russell
bodies contained globulin as basic protein, which gave the Harderian gland an important role
in immune response, the latter issue was in agreement with what reported by Matthews (1983),
Baba et al. (1990), Oliveira et al. (2006), Khan et al. (2007) and Ginkel et al. (2009), this
investigation revealed that there were no differences between genders. Which was not parallel
with the results of Boydak and Aydin (2009) in domestic geese, Kozlu and Altunay (2011) in
quail and Mobini (2012) in native chicken.

Figure (1): The eye of pigeon (posterior view) showing: Harderian gland (star), external
ocular muscles (white arrows), optic nerve (yellow arrow), eyeball (E), main duct (red
arrow).
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Figure (2): Longitudinal histological section of Harderian gland showing: Thin connective
tissue capsule (Red arrows). Central collecting duct (Black arrow).Glandular acini (a)
Lobe (b). (H& E stain X4)

Figure (3): Longitudinal histological section of Harderian gland shows: Thin connective
tissue capsule (Red arrow). Secretory acini (a). Secretory tubule (b). Main duct (c).
(H&E. 40X)
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Figure (4): Histological section shows: Russell bodies PAS- Positive (purple red) (Black
arrows). Lining epithelia AB-positive (blue) (Red arrow). PAS-AB stain.x40

Figure (5): Histological section shows, a-columnar cells lining the central canal (a).
Secretory unite (b).Plasma cells with Russell bodies (Arrows) (H & E stain. X100).
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Figure (6): Histological section shows Russell bodies (black Arrow) which gives positive
reaction to PAS Stain. Acidic mucopolysaccharid (red arrow) (PAS-AB stain.x400)

Figure (7): Histological section shows the globulin protein in the cytoplasm of Plasma cells
(Russell bodies) stains deep blue Bromophenol blue stain.X1000.

166



Ali F. Reshag et al.

LITERATURE CITED

Altunay, H. and Kozlu, T. 2004. The fine structure of the Harderian gland in the ostrich
(Struthio camelus). Anatomia Histologia Embryologia, 33: 141-45.

Baba, T., Kawata,T., Masumoto, K. and Kajikawa,T. 1990. Role of the Harderian gland in
immunoglobulin A production in chick lacrimal fluid. Research Veterinary Sciences,
49(1): 4-24.

Baccari, G.C. Minucci, S. and Matteo, L.D. 1990. Harderian gland and lachrymal gland of
Lizard histology, histochemistry and ultrastructure. The Anatomical Record, 226(3):
267-278.

Bejdic, P., Avdic, R., Amidzic, L., Velida, K., Tandir, K. and Hadziomeovic, N. 2014.
Developmental changes of lymphoid tissue in the Harderian gland of laying hens.
Mac. Veterinary Review, 37(1): 83-88.

Boydak, M. and Aydin, M. F. 2009. Histology of the Harderian gland of domestic geese
(Anser anser domesticus).Canadian journal of Zoology, 53(9): 1258-12609.

Brobby, G.W. 1972. On the Harderian gland of domestic duck (Anas platyrhynchos).
Morphological and histochemical investigations. Zeitschrift fur Zellfforchumg and
Mikroskopische Anatomie, 133: 223-230.

Burns, R.B. 1975. Plasma cells in the avian Harderian gland and the morphology of gland in
rook. Canadian Journal of Zoology, 53(9): 1258-1269.

Burns, R.B. and Maxwell, M.H.1979. The structure of the Harderian and lacrimal gland ducts
of the Turkey, fowl and duck. A light microscope study. Journal of Anatomy, 128:
285-292.

Buzzell, G.R. 1996. The Harderian gland: perspectives. Microscopic Research Technique,
34(1): 2-5.

Cacho, E.D., Gallego, M., Felices, G. and Bascuas, J.A. 1991. Myofibroblasts and
Myoepithelial cells in the chicken Harderian gland. Histology and Histopathology, 6:
303-308.

Dimitrov, D.S. 2012. Histometric investigation of the third eyelid gland of Mongolian
pheasants (Phasianus colchicus mongolicus). Bulgarian Journal of Veterinary
Medicine, 15(3): 106-165.

Funasaka, N., Yoshioka, M. and Fujise, Y. 2010 .Features of the ocular Harderian gland in the
three Balaenopterid species based on anatomical, histological histochemical
observations .Mammal Study, 35(1): 9-15.

Ginkel F.W., Tang, D.C., Gulley, S.C. and Toro, H. 2009. Induction of mucos Immunity in
avian Harderian gland with a replication-deficient Ad5 Vector expressing avian
influenza H5 hem agglutinin. Developmental Comparative Immunology, 33(1): 28-
34.

167



Morphological and histochemical study of harderian gland

Khan, M.Z.l., Jahan, M.R., Islam, M.N., Haque, Z., Islam, M.R. and Kon,Y. 2007.
Immunoglobulin (Ig)-containing plasma cells in Harderian gland in broiler and
native chickens of Bangladesh. Tissue and Cell, 39(3): 141-149.

Kozlu, T. and Altunay, H. 2011. Light and electron microscopic studies of the quail (Coturnix
coturnix) Harderian gland. Journal of Animal Veterinary Advances, 10: 932-938.

Kozlu, T., Bozkurt, Y.A., Altunay, H., Sari, E.K. 2010. Histological and histochemical studies
on the Harderian gland of the osprey (Pandion haliaetus). Journal of Animal and
Veterinay Advances, 9: 1875-1879.

Matthews, J.B. 1983. The immunoglobulin nature of Russell bodies. British Journal of
Experimental Pathology, 64(3):331-335.

Maxwell, M.H., Rothwell, B. and Burns, R.B. 1986. A fine structural study of the turkey
Harderian gland. Journal of Anatomy, 148: 147-157.

Mobini, B. 2012. Histological and histochemical studies on the Harderian gland in native
chickens. Veterinarni Medicina, 57(8):404-4009.

Oliveira, C.A., Telles, L. F., Oliveira, A.G., Kalapathakis, E.G., oncalves, D.H. and Mahecha,
G.A. 2006. Expression of different classes of Immunoglobulin in intraepithelial
plasma cells of Harderian gland of domestic ducks Anas Platyrtynches .Veterinary
Immunology Immunopathology, 113(3-4): 257-266.

Payne, A.P. 1994. The Harderian gland: A tercentennial review .Journal of Anatomy, 185: 1-
23.

Pradidarcheep, W., Asavapongpatana, S., Mingsakul, T., Poonkhum, R., Nilbunga, S. and
Somana, R. 2003. Microscpic anatomy of the orbital Harderian gland in the
common tree shrew (Tupaia glis). Journal of Morphology, 255(3): 328-336.

Reis, E. R., Nicol, J.H. and Nicol, E.M.D. 2005. Harderian gland of Wister rats revised as a
protoporphyrin ix producer .Journal of Morphology Sciences, 22(1): 43-51.

Sakai, T. 1989. Major ocular glands (Harderian gland and lacrimal gland) of the musk shrew
(Suncus murinus) with a review on the comparative anatomy and histology of the
mammalian lacrimal gland. Journal of Morphology, 201(1):39-57.

Salam, R., Aslam, A., Khan, S. A., Saeed, K. and Saleem, G. 2003.Effect of different Routes
of vaccination against New-Castle disease on lymphoid organ of broilers. Pakistan
Veterinary Journal, 23(2): 68-83.

Schramm, U. 1980. Lymphoid cells in the Harderian gland of birds An Electron
microscopical study. Cell and Tissue Research, 205(1): 85-94.

168



Ali F. Reshag et al.

Scott, T.R. and Savage, M.L. 1996.Immune cell proliferation in the Harderian gland: an
avian model. Microscopic Research Technique, 34(2): 149-155.

Shirama, K., Satoh, T., Yokoyama, Y., Kano, K., Kitamura, T. and Yamada, G. 1996.
Ultrastructural study on the Harderian gland of rabbit (Oryctolagus cuniculus).
Folia Morphol (Warsz), 55(3): 133-141.

Vacca, L.L. 1985. Laboratory Manual of Histochemistry. Raven Press, New York, 578 pp.

Weaker, F.J. 1981. Light microscopic and ultrastructural features of the Harderian gland of
nine-banded armadillo .Anatomical Journal, 133(1): 49-65.

Wight, P.A., Burns, R. B., Rothwell, B. and Mackenzie, G.M. 1971a. The Harderian gland of
domestic fowl. 1-Histology,with reference to genesis of plasma Cells and Russell
bodies. Journal of Anatomy, 110(2): 307-315.

Wight, P.A., Mackenzie, G.M. Rothwell, B. and Burns, R.B. 1971b. The Harderian gland of
domestic fowl. Il-Histochemistry. Journal of Anatomy, 110(3): 323-333.

Zakeri, A. and Kashefi, P. 2011. The comparative effects of five growth promoters on broiler
chickens humoral immunity and performance. Journal of Animal and Veterinary
Advances, 10(9): 1097-1101.

169



Morphological and histochemical study of harderian gland
Bull. Irag nat. Hist. Mus.
(2016) 14 (2): 161-170
Ol aleadl 3 ol el 5asd dmsi —elia 5 4K Al
Columba livia domestica

*laaa e.m\.% AT 9 **qsdu u.a.n; uj,g‘ c*nﬂﬁu U'“Ju L;J‘:

é\)ﬂ\ ¢y ¢aars dxals cq;)k:\,\]\ Ay Al syl g C.)Jﬁaﬂ\ &)ﬁ*
Gl 2y (Al jal el el A0 o il g g

Al
sl e B3 Al eliasll g el CuS il Al Gandll (e Cangl)
dapa pladiu) &5 Al aleal) e GIB plie 5 5S35 pe (o Ciman Glial aleall
pasls S5 (25 s led) G GUOY) Ol s 05 W) Ol silael
O sl (o) S (JSA 8 el a5 3ai]) S35 31 5 il s g s
:\LSMJ:’\_LIAA‘} &ESJY\MKM@A)AQ:\:\JL@_H\DMLLMM c‘;\ﬂ\jgd‘)}l\
. pball muaill (e 438

an gani Jul ) Cilapeen e all Lo 3500 LDA 5 Lo 3500 LS oy laalll LAY
Glalall Gyela ) 5 60 g S pall &y 31 A0 Ll 545 51 3Y) Cliiall Adasal) 3 jledall
Llie e dgla b goes <l il o 4 ) Y1 il Adaall USAD ) Zoasil) £ L)
Gl::o}vu:‘w&‘uﬂ@&e&y&@&ﬁ\dﬂ\)ﬁmu\ c‘_;.».mla
Al (ol Baadh o WS ¢ e lia) o g gD e Jusl )y il o gia) il a3 el
oeinll e o) o gl 52 (S iy K5

Sl gmc aiy ) shaill Baua aleall yila g paled) Bae () Al pal) gy
GAY ol 8 5aal e G ey dllia s ¢ ikl Aclia b fige (55l

170



