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Histometry of third eyelid (Harderian) gland in helmeted guinea fowl (Numida meleagris)

D. Dimitrov*

 Department of Veterinary Anatomy, Histology and Embryology, Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. The investigation was performed on biological material obtained by 20 (10 male and 10 female) clinically healthy, sexually mature helmeted guinea 
fowl. In compliance to the norms of the Animal Ethical Committee at the Trakia University, Stara Zagora, a pair of Harderian glands was collected from each bird. 
Glands were individually weighed and morphometrically studied before fixation. After fixation and embedding in paraffin, permanent histological preparations 
were prepared from the 40 Harderian glands. Histometry of 13 main microstructural elements of the gland was performed by light microscopy and a built-in 
eyepiece micrometer. Data were statistically processed and presented in a table. The histometric study demonstrated that the Harderian gland of helmeted 
guinea fowl reared in the Republic of Bulgaria had lobules of average size 442.33 µm, outer diameter of glandular acini 49.42 µm; the outer diameter of the 
excretory duct of the gland was 292.40 µm, whereas the height of the lining epithelium was 21.66 µm. The results from the histometric study affirmed that by the 
time of guinea fowl realization on the market, the Harderian gland was a microstructurally mature and functionally active organ.

Keywords:  guinea fowl, Harderian gland, histometry
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Introduction Material and methods

After the congress on bird anatomy held at Manchester (1976) In this study, biological material from 20 clinically healthy adult 
the Harderian gland is called third eyelid gland. McLelland (1975) helmeted guinea fowl (10 male and 10 female), purchased from the 
affirms that all avian species possess two main intraorbital glands – pheasant farm in Trankovo, Stara Zagora district. After 
lachrymal and third-eyelid glands, the latter being better developed transportation, guinea fowl were reared for one week in aviaries in 
and of greater size. While all terrestrial vertebrate species possess a groups of 10, ambient temperature 18–22°С, mixed lighting regimen 
classic lachrymal gland (Popivanov et al., 1995), the Harderian and air humidity 55–60 %. Feed and water were offered ad libitum. 
gland was discovered and described only in some mammalian The individual live body weights were determined before 
species. The first scientific report more than four decades ago removal of glands by means of automated balance. Biological 
(Mueller et al., 1971), stating that both intraorbital glands were a material was obtained as per the requirements of the Trakia 
source of immune bodies made them an interesting subject of University Animal Ethics Committee. After inhalation anaesthesia 
research. Since then, a number of studies have demonstrated that followed by decapitation, a pair of Harderian glands (right and left) 
the glands contained immunocompetent cells (Burns, 1976; Burns were obtained from each bird by the method of Aitken et al. (1976). 
et al., 1979; Aitken et al., 1987; Survache et al., 1998; Akaki et al., Each gland was weighed and its metric parameters were 
2000; Khan et al., 2007). Despite the numerous evidence in different determined. After fixation, the glands were put in 10 % neutral 
bird species, there is still no unanimous statement about the formalin solution and in Bouin's and Carnoy's fixatives. Fixed 
predominant role of either the lachrymal or the Harderian gland for specimens were processed by routine histological techniques. 
the local immunity within the eye orbit (Burns, 1996; Boydak et al., Single and serial paraffin cross sections (longitudinal and 
2009; Bogdan, 2010; Kozlu et al., 2010; Bayraktaroglu et al., 2011). transverse) were cut on a Reichert microtome (Austria). After 

The information referring to the Harderian gland in guinea fowl staining with haematoxylin (Ehrlich) and eosin, permanent 
in scientific literature is extremely scarce. There is only one light histological preparations were obtained (Kiernan, 2008). All 
microscopy report (Onyeanusi et al., 1993) about the Harderian microstructural elements of the Harderian gland of helmeted guinea 

th nd fowl reared in Bulgaria were determined using a light microscope gland microstructure between the 18  day of incubation until the 32  
with built-in eyepiece micrometer (Carl Zeiss, Jena, Germany). Data post hatching week. No information was provided about the species 
were statistically processed by statistical software (StatMost for or gender of studied birds. The publication makes references to an 
Windows) and presented in a table.earlier report in press (Onyeanusi et al., 1990), which described the 

Harderian gland in a Nigerian indigenous guinea fowl species. 
The lack of histometric data on guinea fowl's Harderian gland 

and our scientific interest in morphometry and weight investigations Results
of avian intraorbital glands, reared in aviaries or under industrial 
conditions (Dimitrov, 1997, 2001, 2009; Dimitrov et al., 2009; After investigating Harderian glands in more than 90 avian 
Dimitrov, 2010, 2011; Dimitrov et al., 2011), were the main motivation species, Burns (1996) affirmed the presence of four primary 
for the present research. The purpose, therefore, was to determine histological types. So far, this statement was confirmed by numerous 
the principal microstructural parameters of the Harderian gland in researchers. In his study on third-eyelid gland of guinea fowl from the 

th ndhelmeted guinea fowl, reared in Bulgaria. 18  day of embryogenesis to the 32  week after hatching, 
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Onyeanusi (1993) commented that its structure was more similar to outer diameter of the lobular duct which occupied the central part of 
that of chickens than of geese. Our results from the light microscopy each lobule, was 221.46 µm. Along the entire length of the Harderian 
of all histological preparations allowed us to determine the gland, there was a central duct collecting the products of all lobules, 
histological type of guinea fowl Harderian gland as a complex passing into an excretory glandular duct without any transition and 
tubuloacinar gland, like that of chickens. pouring the secretions of the gland on the inner surface of the 

Weight and morphometric studies of non-fixed glands revealed nictitating membrane of guinea fowl. The mean outer diameter of the 
a clear sexual dimorphism in Harderian glands of male and female central lobular and excretory duct was 292.40 µm. The histometric 
guinea fowls, the results being presented in another report. The study revealed that the average height of the lining and glandular 
histometry of preparations did not show any statistically significant epithelium was 20.18 µm in acini, 18.48 µm in tertiary tubules, 16.25 
differences between genders and that is why, the results in this µm in secondary tubules, 18.69 µm in primary tubules, whereas the 
investigation present the average values for all 40 studied glands epithelium heights of lobular duct and excretory duct were 19.03 µm 
(Table 1). and 21.66 µm, respectively.

Light microscopy of preparations has shown that the entire 
surface of Harderian glands in helmeted guinea fowl was covered by 
a connective tissue capsule with average thickness of 19.88 µm. At Discussion
multiple sites, the capsule exhibited connective tissue growths 
dividing the glandular parenchyma to lobules of various shape and As already mentioned, there are no data available about 
size. The mean thickness of interlobular connective tissue septa was Harderian gland histometric parameters in any known guinea fowl 
23.92 µm, with 2.1 glandular lobules per microscopic observation species, and therefore, no ground for comparison of the data of this 
field, with average size 442.33 µm. The microarchitectonics of all study. The analysis of histometric results showed a reduced number 
glandular lobules was similar. The periphery of lobules was occupied of glandular structures which built the glandular lobules from the 
by glandular acini, with 31.10 acini per observation field in average, periphery towards the centre. Per one observation field, tertiary 
with mean outer diameter of 49.42 µm. From peripheral acini ducts were fewer by 2.5 than acini, secondary tubules – fewer by 4.6 
towards the centre of lobules, a system of tertiary, secondary and than tertiary, while primary tubules – fewer by 9.6 than secondary 
primary glandular ducts originated, all of them ending in the lobular ones. In the same direction, from periphery to the centre, the outer 
duct situated in the lobular centre. Per one observation field, the diameter of lobular structures exhibited the opposite tendency – the 
average number of tubules was as follows: 28.60 (tertiary), 24.00 outer diameter of tertiary ducts was bigger by 7.07 µm than that of 
(secondary) and 15.60 (primary) and their respective mean acini, the outer diameter of secondary tubules – by 20.47 µm vs. 
diameters were 56.49 µm; 76.96 µm and 88.56 µm. The average 

Table 1. Histometric parameters of the Harderian gland in helmeted guinea fowl (Numida meleagris)

Parameters

Thickness of gland's capsule (µm)

Thickness of interlobular septa (µm)

Number of lobules per microscopic observation field

Number of acini per microscopic observation field

Number of glandular ducts per microscopic observation field

tertiary tubules

secondary tubules

primary tubules

Size of glandular lobules (µm)

Outer diameter of acini (µm)

Outer diameter of  glandular ducts (µm)

tertiary tubules

secondary tubules

primary tubules

lobular duct

excretory duct of the gland

Height of the glandular lining epithelium (m)

acini

tertiary tubules

secondary tubules

primary tubules

lobular duct

excretory duct of the gland

19.8890 ± 0.5699

23.9240 ± 0.1589

 2.1000 ± 0.2581

31.1000 ± 0.1766

28.6000 ± 0.1056

24.0000 ± 0.1431

15.6000 ± 0.1068

442.3300 ± 0.4279

49.4210 ± 0.1291

56.4930 ± 0.6277

76.9620 ± 0.2077

88.5690 ± 0.8025

221.4690 ± 0.2292

292.4000 ± 0.1690

20.1800 ± 0.1698

18.4800 ± 0.6628

16.2510 ± 0.1805

18.6980 ± 0.5485

19.0381 ± 0.3194

21.6610 ± 0.9018

Sizes (Mean ± SEM)
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primary tubules and primary ducts – larger by 11.60 µm than and lachrymal gland in the turkey broiler  weight, some 
secondary tubules in the lobule. The outer diameter of the collecting morphometrical and structural investigations. Bulgarian Journal of 
excretory duct of the entire gland was larger by 70.94 µm than that Veterinary Medicine, 12, Supll. 1, 41-46.
occupying the central part of each lobule. If the height of lining and Dimitrov D and Savov S, 2009. Weight, some morphometrical and 

,glandular epithelium is discussed as a criterion for the functional structural investigations of pheasant s (Phasianus Colchicus 
capacity of the gland, the most active secretory events were those in Mongolicus) intraorbital glands. Journal of Mountain Agriculture on 
glandular acini, with decreasing intensity in tertiary and secondary the Balkans, 12, 2, 277-290.
tubules and again, more active in primary glandular tubules. Dimitrov DS, 2010. The third eyelid (Harderian) gland in the 

The results from the histometric study affirmed that by the time pheasant (Phasianus colchicus mongolicus). II. Histometrical 
of guinea fowl realization on the market, the Harderian gland was investigation. Jubilee Scientific Conference “15 years Trakia 
microstructurally mature and functionally active. University – Stara Zagora”, 21.05.2010, Stara Zagora.

Dimitrov DS, 2011. Intraorbital glands in turkey broilers. III. 
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