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Histometrical investigation on the turkey broiler's third eyelid (Harderian) gland

D. Dimitrov*

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

Abstract. In this study, 24 Harderian glands obtained from 12 sexually mature clinically healthy turkey-broilers (6 of each gender) of the BUT-9 stock hybrid 
(France) were investigated. Glands were weighed and measured prior to fixation. Permanent histological preparations were made from fixed glands using 
routine techniques. Histometric studies of the main microstructural elements of the Harderian gland were performed by means of a light microscopy with built-in 
eyepiece micrometer. Data were statistically processed. The histometric investigation demonstrated that the average size of lobules of turkey Harderian gland 
was 474.28 µm. The mean outer diameter of glandular acini was 34.68 µm, whereas those of tertiary, secondary and primary secretory ducts – 41.14 µm, 
48.28 µm and 50.66 µm, respectively. The mean outer diameter of lobular ducts was 257.63 µm, while that of gland's excretory duct –415.35 µm. The results 
from this histometric study of 13 parameters allowed us to assume that by the time of turkey hybrid BUT-9 marketing, (210-240 days) the Harderian gland was a 
structurally mature and functionally active organ.
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Harderian gland in BUT-9 turkey broilers by the time of their Introduction
realization on retail markets by means of light microscopy 
histometric analysis. All birds possess a third eyelid gland (more commonly called 

Harderian after its discoverer), that is of larger size than the lacrimal 
gland inside the eye orbit (McLelland, 1975). After the first reports for 

Мaterial and methodsthe presence of immune bodies in the eye orbit of birds and the 
assumption that Harderian gland could be an intermediate depot of 
immune bodies on their pathway from producing organs or that the The investigation was carried out on biological material 
gland itself secretes them (Gallego et al., 1992; Payne, 1994; Burns, obtained from 12 turkey broilers (6 male and 6 female) from the BUT-
1996; Shirama et al., 1996; Olah et al., 1998; Akaki et al., 2000; Khan 9 hybrid (France), aged 210-240 days with 5.8-8.2 kg body mass. 
et al., 2007), it raised a significant interest among researchers. The After purchasing the birds from the Research Poultry Hybrid Centre, 
present opinion is that in birds, Harderian gland is a lymphoepithelial Kostinbrod, they were housed and fed for 2 weeks as required for the 
organ that ensures almost entirely the local immunity of the eye orbit. species. The turkeys were housed in aviaries, each gender 

oIn scientific literature, data about the anatomical, structural, separately, at ambient temperature of 20-22 С, mixed light regimen 
ultrastructural, histochemical and immunomorphological traits of the and ambient humidity of 55-60 %. Feed and water were offered ad 
glands are available with special reference to domestic chickens and libitum. 
ducks. Histological investigations of Harderian gland in turkeys date All stages of the experiment were approved by the Trakia 
back to 1980s and 1990s. Burns (1974), Aitken and Survashe (1977) University Animal Ethics Committee. After anaesthesia followed by 
were the first to report the histostructural data of this organ in decapitation, a pair of Harderian glands (right and left) were obtained 
turkeys. In a local breed of turkeys Solovjova et al. (1978) described from each bird by the method of Aitken and Survashe (1976). After 
the anatomical and some light microscopy traits of Harderian and weighing and determination of metric parameters of glands, they 
lacrimal glands. By light microscopy, Burns and Maxwell (1979) were put in 10 % neutral formalin solution and in Bouin's and 
have compared the structure of ducts in Harderian and lacrimal Carnoy's fixatives. Fixed specimens were processed by routine 
glands in turkeys, chickens and ducks but without providing histological techniques. Single and serial paraffin cross sections (5-
information about the breed or age of birds. Maxwell et al. (1986) 7 µm), cut on a Reichert microtome (Austria) were stained with 
performed electron microscopic investigations of Harderian gland haematoxylin (Ehrlich)-eosin to obtain permanent histological 
on specimens obtained from domestic stock hybrid turkeys at the preparations (Vitanov, 1995; Kiernan, 2008). The principal 
age from 1 day to 4 weeks. Data about the structure and microstructural elements of the Harderian gland were determined 
morphometric traits of the gland in industrial hybrid turkeys are not using a light microscope Ergaval with built-in eyepiece micrometer 
available either. (Carl Zeiss, Jena, Germany). Data were statistically processed by 

The scarce information on the subject and our long-standing statistical software (Stat Most for Windows).
interest in intraorbital glands in broilers (Dimitrov, 1997; Dimitrov, 
1999; Dimitrov, 2001), as well as weight, metric and structural 
investigations on Harderian glands in BUT-9 hybrid turkeys Results and discussion
(Dimitrov, 2009) has motivated the present investigation. It aimed to 
determine the parameters of main microstructural elements of In a previous study of ours (Dimitrov, 2009) the Harderian gland 
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of turkey broilers was specified as a compound tubuloacinar gland. periphery towards the central part of lobules without strict 
Light microscopy of all histological preparations in this study has demarcation between them. The average number of secretory ducts 
shown that the entire surface of the gland was covered by a that could be identified per microscopic field was 25.1 for tertiary, 
connective tissue capsule. The average thickness of the capsule as 15.4 for secondary and 8.7 for primary ducts (Тable 1). The mean 
determined by histometry was 42.95 µm (Тable 1). Over the entire outer diameter for the three types of tubules was different: 41.14 µm 
surface of the organ, the capsule gives rise to connective tissue for tertiary, 48.28 µm for secondary and 50.66 µm for primary (Тable 
strands that penetrate the parenchyma and surrounded lobules of 2). The secretion produced by acini and secretory tubules is emptied 
unequal size. The average thickness of connective tissue in a duct occupying the central part of each lobule via the primary 
interlobular septa was 47.21 µm (Таble 1). Using the same ducts. Each lobule in the parenchyma empties its secretions in a 
magnification (lens 10Х) it was found out that the average number of common drainage duct passing through the entire gland and ending 
glandular lobules per observation field in turkey broilers was 3.7 and on the inner surface of the third eyelid. The mean outer diameter of 
they were relatively densely situated among the parenchyma. The lobular ducts was 257.63 µm and of excretory duct – 415.35 µm 
average size of lobules was 474.28 µm (Тable 2). The periphery of (Тable 2). The light microscopy revealed an actively functioning 
each lobule was occupied by closely located acini, whose count per lining and glandular epithelium that covered the acini and all 
microscopic observation field was 28.49 on average (Тable 1). The categories of ducts. The histometric analysis showed a variable 
mean outer diameter of the glandular acinus in turkey Harderian height of the epithelium in each microstructural element of the 
gland was 34.68 µm (Тable 2). A system of complex branching ducts Harderian gland: 22.78 m in acini, 22.14 m in tertiary, 19.04 m in 
– tertiary, secondary and primary, stems up from each acinus in the secondary and 17.34 m in primary secretory tubules. Lobular ducts 

Tab1e 1. Histometric parameters of the Harderian gland in turkey broilers   

Thickness of 
gland's capsule

Thickness of 
interlobular septa 

Number of lobules 
per microscopic 
observation field

Number of acini 
per microscopic
observation field 

Number of glandular ducts per microscopic 
observation field 

Secondary 
ducts

Secondary 
ducts

Primary 
ducts 

(µm) (µm)

x = 42.9550

Sx= 4.1162

x = 47.2150

Sx = 2.1640

x = 3.7000

Sx = 0.4097

x = 28.4000

Sx = 2.3892

x = 16.4000

Sx = 2.7485

x= 25.1000

Sx =1.9209

x = 15.4000

Sx = 1.4332

x = 8.7000

Sx = 0.7209

Total for all ducts

Table 2. Some histometric parameters of the Harderian gland in turkey broilers      

Size of glandular
lobules 

Outer diameter 
of acini

Outer diameter of glandular ducts  (µm)

Secondary 
tubules

Tertiary 
tubules

Primary 
tubules

Lobular 
duct

Excretory 
duct

(µm) (µm)

x = 474.2800

Sx= 3.3558

x = 34.6800

Sx = 2.2540

x = 41.1400

Sx = 1.7270

x = 48.2800

Sx = 3.5115

x= 50.6600

Sx =1.6810

x = 257.6306

Sx = 3.1466

x = 415.3580

Sx = 1.7120

Tab1e 3. Some histometric parameters of the Harderian gland in turkey broilers      

Acini
Tertiary 
tubules

Height of the glandular lining epithelium ( m)µ

Secondary 
tubules

Primary 
tubules

Lobular
 duct

Excretory
 duct

x = 22.7800

Sx = 1.3141

x = 24.1400

Sx = 1.5530

x = 19.0400

Sx = 0.5687

x = 20.1733

Sx = 1.1796

x= 17.3400

Sx = 1.9593

x = 22.1000

Sx = 1.2241

x = 28.3333

Sx = 1.9939

Total for all ducts
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had a mean epithelium height of 22.41 m, whereas that of the and lachrymal ducts of turkey, fowl and duck. A light microscopical 
excretory duct had a height of 28.33 m (Тable 3). study. Journal of Anatomy, 128, 285-292.

No histometric data referring to third eyelid gland in turkeys are Burns R, 1996. The Harderian gland in birds: Histology and 
available and therefore we could not compare the results obtained in immunology. In: Harderian glands. Berlin, Heidelberg, Springer-
the present study with those of other researchers. The only Verlag, 155-163.
background for comparison remains histometric data obtained in Gallego M, del Cacho E, Felices C and Bascuas J, 1992. 
broiler chickens (Dimitrov, 1997; Dimitrov, 2001; Dimitrov, 2010). In Immunoglobulin classes synthesized by the Chicken Harderian 
them, the Harderian gland was also a compound tubuloacinar gland gland after local immunization. Research in Veterinary Science, 52, 
with the same microstructure as that of turkey broilers, so it could be 44-47.
used for comparative purposes. Dimitrov DS, 1997. Aged structural properties in the broiler 

By the time of realization at retail markets, the Harderian gland chickens intraorbital glands. Veterinarnomeditcinsci nauki, 29, 19-
of turkey broilers had a higher number of lobules per one 23 (Bg).
microscopic observation field (3.70) than in 56-day-old broiler Dimitrov DS, 1999. Some weight and morphometric parameters in 
chickens (1.15). The difference could be attributed to the larger size the broiler chickens lachrymal gland (1-56 day). In: Proceedings of 
of glandular lobules in chickens (599.95 m vs 474.28 m in turkey the scientific conference, Union of Scientists - Stara Zagora, part I, 
broilers). The larger glandular lobules in chickens contained more 340-345.
acini per observation field (59.89) than turkeys did (28.40), although Dimitrov DS, 2001. Comparative study on some weight and 
the outer diameter of acini in broiler chickens (66.75 m) was by 32.07 morphometric parameters of Harderian and lachrymal glands in 
m larger than that in turkeys (34.68 m). broiler chickens aged between 1-56 days. Bulgarian Journal of 

Veterinary Medicine, 4, 131-140.
Dimitrov DS, 2009. The gland of the third eyelid (Harderian gland) 
and lachrymal gland in broiler-turkeys' weight, some morphometrical Conclusion
and structural investigations. Bulgarian Journal of Veterinary 
Medicine, 12, Suppl.1, 40-46.Histometric parameters in broiler chickens and turkey poults 
Dimitrov DS, 2010. The gland of the third eyelid (Harderian gland) in were different, yet there were similar trends in the gland's 
the broiler chickens. I. Some morphometrical parameters of the microarchitectonics. Secretory ducts (tertiary, secondary and 
Harderian gland secretory epithelium during the first eight weeks primary) in both species decreased by number from the periphery 
after hatching. Acta morphologica et antropologica, 15, 141-145.towards the central part of glandular lobules, while the outer 
Dimitrov DS, 2010. The gland of the third eyelid (Harderian gland) in diameter of these tubules increased in the same direction. If the 
the broiler chickens. II. Histological and histochemical peculiarities height of the lining and glandular epithelium is accepted as a 
of the draining duct from the hatching to the 56 day of the morphological functional activity marker, it was different for the 
development. Acta Morphologica et Anthropologica, 15, 145-149. various structural lacrimal gland elements in turkey broilers and 
Khan M, Jahan M, Islam M, Haque Z and Kon Y, 2007. chickens. The epithelium's height was the biggest in their acini, 
Immunoglobulin containing plasma cells in the Harderian gland in slightly lower in some secretory ducts and again high in lobular and 
broiler and native chickens of Bangladesh. Tissue & Cell, 39, 141-excretory ducts. These results make us believe that the secretory 
149.activity in turkey and chicken lacrimal gland acini was the most 
Kiernan JA, 2008.Histological and Histochemical Methods. Theory pronounced, but in fact it was almost equal in secretory ducts as well. 

th and Practice, 4 edn., Scion Publiching Ltd, Kent, UK,131-132.The results from this histometric study of 13 parameters 
Maxwell M, Rothwell B and Burns B, 1986. A fine structural study allowed us to assume that by the time of turkey hybrid BUT-9 
of the turkey Harderian gland. Journal of Anatomy, 148, 147-157.realization on the market, the Harderian gland was a structurally 
McLelland JA, 1975. Aves sense organs. In: Sisson and Grosman's mature and functionally active organ. 

thAnatomy of domestic Animals. Saunders, 5  edn., 2, Philadelphia, 
2064-2066.
Olah L, Scott R, Gallego M, Kendall C and Glick B, 1998. Plasma 
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