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Comparative age – related weight and morphometrical investigation of the intraorbital glands 
in the common bronze turkey (Meleagris Meleagris Gallopavo)

D. Dimitrov*

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

Abstract. All birds have two fundamental intraorbital glands – The third eyelid or Harderian gland and the classical lachrymal gland. In this study the biological 
material was obtained from 60 clinically healthy common bronze turkey poults and turkeys (Meleagris Meleagris Gallopavo) purchased from the pheasant 
farm, Trankovo, Stara Zagora region. The birds were at the age of 1, 7, 14, 28, 35, 49, 56, 90, 120 and 240 days. Each of the 10 age groups consisted of 6 birds 
(3 male and 3 female). The selected age groups included the period from the hatching of the birds, to the sexual maturity and economical realization (240 days 
of age). The donor individual live body weight  were determined before removal of glands, and each of the 240 intraorbital glands (120 Harderian glands and 

,120 lachrymal glands) was weighted on automated balance. The detected weight and morphometrical gland s parameters were processed by statistical 
software (StatMost for Windows) and presented in a table and figures.

Keywords: Harderian gland, lachrymal glands, common pheasant, histometry
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Introduction hunting in game reserves. The scarce information on the subject, our 
long-standing interest on avian intraorbital glands of birds reared in 
aviaries or under industrial conditions (Dimitrov, 2001, 2009; According to Popivanov et al. (1995), terrestrial vertebrate 
Dimitrov et al., 2009; Dimitrov, 2011a, 2011b, 2012a, 2012b) animals possess lachrymal gland, which is essential for eye 
encouraged this study. It aimed by comparative investigation to secretion on the anterior eye chamber. All avian species are possess 
determined from hatching to the commercial realization of the two fundamental intraorbital glands – Lachrymal gland and the gland 
common bronze turkey 240 day, the correlation of the weight and of the third eyelid, but the third eyelid gland (Harderian gland), was 
morphometrical parameters in the each age groups birds and better developed and with larger size in the eye orbit (McLelland, 
between the both intraorbital glands.1975). After the scientific report of Mueller et al. (1971), affirming that 

in chickens the both glands was possibly source of antibody-
producing cells they raised the scientific interest of researchers. This  

Material and methodshypotheses have confirmed by scientific publications published later 
(Aitken et al., 1977; Burns, 1996; Survache and Aitken, 1998; Akaki 
et al., 2000; Khan et al., 2007; Boydak et al., 2009; Bogdan, 2010; Biological material was obtained from 60 clinically healthy 
Kozlu et al., 2010; Bairaktaroglu et al., 2011). common bronze turkey poults and turkeys (Meleagris Meleagris 

The detailed review of available literature did not show data Gallopavo) purchased from the pheasant farm, Trankovo, Stara 
about the weight and morphometric parameters of turkey intraorbital Zagora region. The birds were at the age of 1, 7, 14, 28, 35, 49, 56, 
glands, only few reports published mainly in the 1980s, showed 90, 120 and 240 days. Each of the 10 age groups consisted of 6 birds 
some structural traits of this organs. In the first one, Burns and (3 male and 3 female). The selected age groups included the period 
Maxwell (1979) compared the structural peculiarities of ducts in from the hatching of the birds, to the sexual maturity and economical 
lachrymal and Harderian glands in turkey, chickens and ducks by realization (240 days of age).
light microscopy without mentioning the age or the breed of birds. The individual live body weight of the birds were determined 
The second report, that of Solovjova et al., (1978) makes general before removal of glands by means of automated balance “ADAM” 
anatomic description and presents data about microstructure of AAA100L (Czech Republic). All procedures were performed as per 
lachrymal and Harderian gland in a local turkey breed. The first the requirements of the Trakia University Animal Ethics Committee. 
electron microscopy study of the third eyelid gland of turkeys After inhalation anaesthesia followed by decapitation and 
(Maxwell et al., 1986) was performed on a local stock hybrid from the orbitotomy, a pair  of Harderian and lachrymal glands (left and right) 
day of hatching to 4 weeks of age. To our best knowledge, weight or were obtained from each bird by the method of Aitken et al. (1976). 
morphometric data about intraorbital glands in turkeys are not Each of the 240 intraorbital glands (120 Harderian glands and 120 
available. lachrymal glands) was weighted on “SARTORIUS” AY303 (USA) 

Standard bronze turkeys are well adopted, and resistant to automated balance. The morphometric parameters were 
environmental influences, hence very appropriate for outdoor determined by means of a ruler, graphing paper and caliper. Data 
rearing until late autumn. These traits make them suitable for were processed by statistical software (StatMost for Windows) and 
breeding in pheasant farms of South Bulgaria in order to be used for presented in a table and figures.

* e-mail: dimitardimit@gmail.com
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results present the live body weight of turkey poults and adult Results
turkeys, average for males and females. 

The data in previous study of ours (Dimitrov, 2012a) showed The all parameters determined for 240 intraorbital glands – 120 
that there were two periods of most intensive growth of common lachrymal and 120 Harderian glands of 60 common bronze turkey 
bronze turkey Harderian gland weight  during the first post hatching poults and turkeys are presented in Figures 1, 2, 3 and 4, and Table 
week (by 12.92 mg weekly) and between 28 and 56 days of age 1. Our data show that in the day of the hatching, weight of both 
(11.83 mg weekly). For the 240 days, the start weight of the glands in the beginning of the development are differ significantly. 
Harderian gland has increased with 222.62 mg (Figure 1). Third During the 240 days, both glands underwent an extensive and 
eyelid gland length increased at the highest rate during the first week irregular development without synchronism of the process. The 
of live with 3.75 mm weekly (Figure 2) and start length of the 

Table 1. Comparative age-related weight and morphometrical investigation of the intraorbital glands in the common bronze
turkey (Meleagris Meleagris Gallopavo)

Age of Birds

(days)

1 

7

14

28

35

49

56

90

120

240

Harderian > Lachrymal

4.4670 ± 0.1661

Harderian > Lachrymal

15.5100 ± 0.2349

Harderian > Lachrymal

20.2666 ± 0.0636

Harderian > Lachrymal

26.8000 ± 0.3049

Harderian > Lachrymal

27.5250 ± 0.3335

Harderian > Lachrymal

36.6634 ± 0.2012

Harderian > Lachrymal

69.6325 ± 0.2403

Harderian > Lachrymal

94.4250 ± 0.1867

Harderian > Lachrymal

104.2000 ± 0.2522

Harderian > Lachrymal

187.5400 ± 0.1238

Harderian  Lachrymal

5.3334 ± 0.0630

Harderian > Lachrymal

7.3000 ± 0.3897

Harderian > Lachrymal

10.7500 ± 0.5466

Harderian > Lachrymal

9.0000 ± 0.6910

Harderian > Lachrymal

8.9450 ± 0.5653

Harderian > Lachrymal

11.1590 ± 0.0922

Harderian > Lachrymal

13.5087 ± 0.1807

Harderian > Lachrymal

15.2500 ± 0.6345

Harderian > Lachrymal

13.8750 ± 0.39.79

Harderian > Lachrymal

15.0688 ± 0.3402

> Lachrymal  Harderian

0.1667 ± 0.0000

Harderian > Lachrymal

0.2000 ± 0.0101

Harderian > Lachrymal

0.0000 ± 0.0000

Harderian > Lachrymal

1.0000 ± 0.0000

Harderian > Lachrymal

0.7100 ± 0.0867

Harderian > Lachrymal

1.0381 ± 0.0306

Harderian > Lachrymal

1.3250 ± 0.129

Harderian > Lachrymal

0.3750 ± 0.0556

Harderian > Lachrymal

0.4500 ± 0.0000

Harderian > Lachrymal

0.0625 ± 0.2573

> Lachrymal  Harderian

1.6667 ± 0.0361

Harderian > Lachrymal

3.9000 ± 0.5804

Harderian > Lachrymal

3.2500 ± 0.2565

Harderian > Lachrymal

1.5000 ± 0.1318

Harderian > Lachrymal

0.8750 ± 0.1486

Harderian > Lachrymal

1.4584 ± 0.0950

Harderian > Lachrymal

2.0000 ± 0.1189

Harderian > Lachrymal

1.8750 ± 0.0329

Harderian > Lachrymal

1.3750 ± 0.0210

Harderian > Lachrymal

0.0625 ± 0.2573

>
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Figure 1. Comparative age-related morphometrical
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investigation of  glands length
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Harderian gland for the 240 days increased with 16.1 mm. Within this and thickness 1 mm, while those of the Harderian gland in adult hens 
time, the circumference also increased most intensively by 6.63 mm (no breed mentioned as well) were: length 22 mm, width 7.4 mm, 
per week (Figure 3), and 13.146 mm for the all period. For the 240 thickness 7.3 mm and average weight 140 mg. Those dimensions 
days, the start width of the Harderian gland has increased with 5.889 are lower that our data (Dimitrov, 2001) for lachrymal gland in stock 
mm (Figure 4). broiler chickens and almost similar for the Harderian gland. The 

The results from second previous investigation of ours reported average weight is almost by 27 mg lower that our data for 
(Dimitrov, 2012b) allowed concluding that the weekly rate of broiler Harderian gland. Those data suggest that the gland of the 
increase of common bronze turkey lachrymal gland weight was the third eyelid in broiler chickens at day 56 of post hatching 
most intensive between days 49 – 56 (2.61 mg weekly), during the morphogenesis has reached the macrometric parameters of adult 
first week after hatching (2.43 mg) and between 56 and 90 days of individuals and was minimally heavier than the gland in adult hens. 
age (2.00 mg per week). For the 240 days, the start weight of the Burns and Maxwell (1979) determined the following dimensions 
lachrymal gland increased with 40.097 mg (Figure 1). The weekly of the lachrymal gland in adult Shavers layer-hens: length about 7 
rate of length increase was the highest during the first week of age by mm, width 3 mm, thickness 1.5mm and average weight about 25 mg. 
1.79 mm (Figure 2), and the start lachrymal gland length for the 240 Comparing those data with ours (Dimitrov, 2001), we believe that at 
days increased with 6.364 mm. From the 240 days in the common the age 8 weeks, the lachrymal gland in the broiler chicken have 
bronze turkey lachrymal gland width increased with 5.63 mm (Figure reached the weight and metric standards of adult individuals from 
3). The highest values of circumference with 1.08 mm per week are the same breed and for some parameters. We consider that our 
determined in the period 7 –14 days (Figure 4), and for the 240 days, results (Dimitrov, 2001) confirm once again the scientific concept 
the lachrymal gland circumference increased with 11.417 mm. that broilers reach the physical and structural maturity or their organs 

The comparative investigation of the weight and and systems for significantly shorter periods of time than the birds 
morphometrical parameters (Figures 1, 2, 3 and 4, and Table 1) in bred in volieres. Vrakin and Sidorova (1984) reported significantly 
the lachrymal and Harderian glands showed that from the hatching different data. They determine that avian lachrymal gland is 
to the 240 days of the glandular organogenesis, the common bronze weighing about 250 – 300 mg while the Harderian gland – up to 85 
turkey Harderian gland dominated in the all parameters. Only in the mg without stat ing the species or the breed. Our 
one day turkey poults, the lachrymal gland width and the macromorphometric data about broiler chickens are closer to those 
circumference was bigger with 0.16 mm and 1.66 mm respectively reported by McLelland (1975), and differ considerably from those of 
than Harderian gland (Figures 3 and 4). In the finish of the Vrakin and Sidorova (1984).
investigated period 1–240 days, the common bronze turkey The results from present comparative investigation on the 
Harderian gland are with 187.540 mg heavier, with 15.069 mm intraorbital glands of the common bronze turkey, confirmed the 
longer, with 0.063 mm wider and with 0.063 mm larger assertions of the McLelland (1975) and Popivanov (1995), that the 
circumference from the same investigated parameters in the gland of the third eyelid is a bigger and with larger sizes from the both 
common bronze turkey lachrymal gland. intraorbital glands. The data from the study has shown that 240 days 

after the hatching, the lachrymal gland in the common bronze turkey 
increased its size almost 18.6 times, whereas its width increased 3.4 
times and circumference 3.14 times but the Harderian gland through Discussion
the same period, has increased its weight almost 32 times, length 
with 3 times, its width – 4 times and its circumference – 6 times The literature data that could be compared to ours, are the 
higher as compared to the age of one day. In the finish of the reports of McLelland (1975), Burns and Maxwell (1979), Vrakin and 
investigated period (240 day after hatching), the size of the common Sidorova (1984) and Dimitrov (2001). According to McLelland (1975) 
turkey Harderian gland was bigger than lachrymal gland with 13.6 in 8 months-old chickens (no breed being specified), the dimensions 
times.of the lachrymal gland were as followed: length 3 mm, width 2 mm 
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The manuscript should be structured as 
follows: Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and  
methods,Results, Discussion, Conclusion, 
Acknowledgements (if any), References, 
Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations.  
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of 
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 
possible for others to repeat the experi-
ment in order to verify results.
Results are presented in understandable 

 

tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges, 2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 
parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 

Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, September 11–14, Berlin, 
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic 
diversity in local sheep breeds using DNA 
markers. Thesis for PhD, Trakia University, 
Stara Zagora, Bulgaria, (Bg).

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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