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ABSTRACT
Background: Pati duck population constitutes a major indigenous non-descript economically important duck variety in Assam.
Harderian gland acts as a part of the head associated lymphoid tissue (HALT) and provides local innate immunity to the upper
respiratory system, to the eye and oral cavity. Since literature on histoenzymic or histochemical study of harderian gland of Pati duck
was scant, hence the present study was designed to establish the basic histoenzymic details on harderian gland of Pati duck of
Assam.
Methods: The present study was conducted on total forty five (45) Pati duck of Assam. Ducks were divided into five groups: 0, 4, 16,
24, and 42 weeks. For histochemical parameters, tissue samples were preserved in deep freeze maintained at -80C (except for
PAS-alcian blue, where paraffin sections were utilized) immediately after collection. The preserved tissue samples were shifted
directly to cryostat microtome maintained at -22C. The frozen sections were cut at 7 µm thickness and were collected on clean
slides and were treated as per the method of Singh and Sulochana (1978).
Result: Histochemical studies revealed that the reaction of Alkaline phosphatase enzyme was mildin Harderian land of Pati duck.
The reaction of the acid phosphatase was absent. The Adenosine triphosphatase (ATPase) activity was observed moderate in all the
age groups. The activity of non specific esterase was observed strong in all the age groups. The periodic acid-Schiff (PAS-Alcian
Blue 2.5 pH) stain revealed positive reaction in all the age groups which indicated the presence of acid sulfated mucosubtances in
the cells.
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INTRODUCTION
The Pati duck (Anas platyrhynchos domesticus) population
constitutes a major indigenous non-descript duck variety in
the state of Assam. The Annual egg production per Pati duck
is 70-95 eggs, (Kalita et al., 2009). The indigenous duck
variety of Assam is the only duck enlisted in the website of
the bureau under the name ‘pati’ (0200 PATI 11001) of Animal
Genetic Resources. Johann Jacob Harder (1694) reported
his discovery of a ‘glandula nova lachrymalis’, suggesting
that the large structure he had identified in deer server to
moisten the surface of the eye, the Harderian gland. It has
been held to be a site of immune responses, a source of
thermoregulatory lipids, a source of pheromones, a
photoprotective organ and part of a retinal-pineal axis.
(Payne, 1994). Since there is scanty of literature on
histochemical study of the postnatal development of
Harderian gland of Pati duck of Assam, hence the present
study was designed to establish the basic histoenzymic or
histochemical norms on Harderian gland at different stages
of postnatal development of Pati duck of Assam.

MATERIALS AND METHODS
The present study was conducted on total forty five (45)
numbers Pati duck of Assam at different stages of postnatal
development. The ducks were divided into five as age group
0, 4, 16, 24 and 42 weeks. For histochemical parameters,
tissue samples were preserved in deep freeze maintained
at -80C (except for PAS-alcian blue, where paraffin sections

were utilized) immediately after collection. The preserved
tissue samples were shifted directly to cryostat microtome
(Shandon Finesse) which was maintained at -22C. The
frozen sections were cut at 7 µm thickness and were
collected on clean slides. They were temporarily stored at
-22C and were then treated as per the method of Singh
and Sulochana (1978) for demonstration of following
histochemical parameters:
a). Gomori’s alkaline phosphatase cobalt method (Singh and
     Sulochana, 1978).
b). Gomori’s method for acid phosphatase (Singh and
     Sulochana, 1978).
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c). Lead method for ATPase (Bancroft, 2008).
d). Gomori’s method for non-specific esterase (Bancroft,
     2008).

Representative tissue samples from the same birds
were also processed as per procedure followed by Luna,
(1968) and paraffin sections were cut at 8 µm thickness
with the Shandon Finesse microtome and were stained for
mucopolysaccharides by Periodic Acid Schiff -alcian blue
method (Luna, 1968).

RESULTS AND DISCUSSION
Alkaline phosphatase
The activity of Alkaline Phosphatase enzyme was weak to
moderate (Fig 1, Table 1) in Harderian gland of Pati duck.
The activity was observed at the basal border of the cells
near the nucleus.  It was due to the presence of large amount
of secretion which occupied the whole apical portion of the
cell. The activity was moderate in 0 week, 4 weeks and 16
weeks age group but weak in 24 weeks and 42 weeks age.
Mobini (2012) has reported that there was moderate to
intense reaction of alkine phosphatase in the harderian gland
of chicken.

Acid phosphatase
The activity of the Acid Phosphatase was absent due to
accumulation of mucoid substances in the cytoplasm of the
cell (Fig 2). Moderate to intense activity of acid phosphatase
was reported in harderian gland of chicken by  Mobini (2012)
The literatures regarding activities of Acid Phosphatase in
the Harderian gland of avian species were very scanty.

Adenosine triphosphatase (AT Pase)
The Adenosine Tri Phosphatase (ATPase) activity was
observed moderate in all the age groups of birds (Fig 3,
Table 1). The activity of ATPase was observed at both the
apical and basal border of the cells. The ATPase activity
was same in the all age groups. The ATPase enzyme related
to active transport of the Na and K ion through the cell
membrane as recorded by Maire and Wins (1972) in the
Harderian gland of duck.

Table 1: Showing the activity of histoenzymic reaction in the harderian gland of pati duck in different age group.

Histoenzymic reaction 0 week 4 week 16 week 24 week 42 week

Alkaline phosphatas + + + + + + + +
Acid phosphatase - - - - -
ATPase ++ ++ ++ ++ ++
Non specific esterase + + + + + + + + + + + + + + +
Mucopolysaccharids (PAS- + + + + + + + + + + + + + + +
 Alcian blue- 2.5 pH)

Gradation for intensity:
Absent = --
Weak = +
Moderate = + +
Strong = + + +
Intense = + + + +

Non specific esterase
The activity of non specificesterase was strong in the
Harderian gland of the Patiduckin all the age groups (Fig 4,

Fig 2: Photomicrograph showing the activity of acid phosphatase
enzyme in the harderian gland of Pati duck, 4 week.

Fig 1: Photomicrograph showing the activity of Alkaline
phosphatase enzyme (Arrow) in the harderian gland of the

Patiduck, 42 weeks.
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Fig 5: Photomicrograph showing the activity of PAS and Alcian
Blue i.e. Mucopolysaccharide (Arrow) in the harderian gland of

Patiduck, 24 weeks.

Fig 4: Photomicrograph showing the activity of N S Esterase
enzyme (Arrow)  in the harderian gland of Patiduck, 16

weeks.

Fig 3: Photomicrograph showing the activity of ATPase
enzyme (Arrow) in the harderian gland of Patiduck, 24

weeks.

Table 1). The reaction of the non specificesterase distributed
throughout the whole cell. Fukuda and Shindo (1974) also
found intense reaction of non specific esterase in the
Harderian gland of rat.

Mucopolysaccharids by periodic acid-Schiff stain (PAS-
Alcian blue 2.5 pH)
The harderian gland reacted strongly with the periodic acid-
Schiff (PAS-Alcian Blue  2.5 pH ) stain in all the age groups
(Fig 5). The present findings were in agreement with
Frahmand and Mohammadpour (2015) and Kle-ckowska-
Nawrot, et al. (2014) in Ostrich. Both acidic and neutral
mucopolysaccharids were reported by Ali et al. (2016) in
the Harderian gland of Pigeon.

CONCLUSION
The histoenzymic activity of Alkaline phosphatase in the
Harderian gland of Pati duck was observed moderate in all
age group and Acid phosphatase reaction was absent in all
the age group. The Adenosine triphosphatase (ATPase)
showed moderate reaction in apical border of the cells of
the Harderian gland in all the age groups of birds. Non
specipic Estarase established a strong reaction throughout
the gland in all the age group. The PAS Alcian blue ( 2.5
pH) reactivity was observed moderate against the acid
sulfated mucosubstance present in the gland uniformly in
all the age groups.
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