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Abstract

This study aimed to evaluate the radiological and histoanatomical structure of the
respiratory system of adult chukar partridge (Alectoris chukar). In this study, 8 Chukar
partridges (4 males and 4 females) with an average weight of 550 grams were used. For
radiological studies radiographs with left and right lateral, dorsal-ventral, and ventral-
dorsal views were prepared from the quails under study. Then the lungs and trachea
were examined anatomically and topographically. Following anatomical studies,
histological studies were performed. Based on the results of this study, in the
abdominal-dorsal, the left and right lungs were visible on the sides of the vertebral
column. In the lateral view, the lungs were located in the dorsal position and the anterior
part of the coelomic cavity and were better visible. In this view, the lungs were
positioned behind the heart, and due to the presence of parabronchiules, they showed
the appearance of a honeycomb. The trachea was visible from the pharynx to the
bifurcation of the syrinx. Macroscopic observations showed that the lungs lacked lobes
and there was no pleural space. Due to the absence of the pleural membrane, the lungs
were connected to the surrounding tissues through fibrous tissue. The back surface of
the lungs was convex and the same as the curvature of the ribs. The visceral surface was
concave and located towards the heart and liver and it was the entry point of the main
right and left bronchi. The lungs were stretched from the first to the sixth intercostal
space. Based on the histological findings, most of the lung parenchyma of chukar
partridge (Alectoris chukar) was composed of third-degree bronchi (Parabronchi). The
parabronchi were separated from each other by weakly elastic septa. The findings of this
research can be used as a standard reference in identifying radiological and
histoanatomy characteristics of the respiratory system and interpreting radiological
images, as well as in clinical examinations and treatment of this type of bird.
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Table 1. Mean + SE of weight, length, width and number of incisions of the right and left lungs of chukar

partridge

Specifications Lung weigh (g) Ratio of lung weight Lung length Lung width Number of rib
to total body weight (cm) (cm) incisions in the
lung
Right lung Male 0.928 +0.039 0.00584 = 0.00059 245+0.054  1.37+£0.029 5+0.00
Female 1.028 +0.029 0.00531 + 0.00019 271+0.045 1.63+0.021 5+0.00
Left lung Male 0.989 = 0.058 0.00622 = 0.00077 2.62+£0.046  1.35+0.043 5+0.00
Female 0.930 + 0.041 0.00588 + 0.00042 2.39+£0.055 1.41+0.037 5+0.00
p < 0.05 indicates a significant difference.
(o550 o ) SIS g SIS it (55kmn a3 5kl (gllas £ - SSla =Y 5
Table 2. Mean + SE of the respiratory tracts diameter of chukar partridge (in micrometers)
Specifications Diameter of main Diameter of tertiary Diameter of air Diameter of
bronchi (Um) bronchioles (Hm) capillaries (Lm) pulmonary atria (tm)
Right lung Male 2.79+0.15 165.28 +7.02 11.57 £0.29 24.76 +0.89
Female 2.95+0.09 155.71 £+ 4.04 11.63+£0.21 23.71+£0.80
Lef Lung Male 2.81+0.18 149.28 £ 5.40 12.23+0.48 24.86 £ 0.52
Female 2.69£0.11 139.39 £5.55 11.41+£0.37 23.95+0.35

p < 0.05 indicates a significant difference.
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Fig 1. Lateral (A) and Ventral-dorsal (B) radiographs of an adult female chukar partridge (Alectoris
chukar). 1. trachea 2. syrinx 3. right lung 4.left lung. R: Right
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Fig 2. Normal anatomy of the lungs of an adult male chukar partridge (Alectoris chukar). 1. Trachea 2.
Left main bronchus 3. Right main bronchus 4. Syrinx 5. First rib 6. Second rib 7. Third rib 8. Fourth rib 9.
Fifth rib 10. Sixth rib 11. Visceral surface of the lung 12. Rib surface of the lung 13. The visceral edge of
the lung 14. The base of the lung 15. The apex of the lung. L: Left, R: Right
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Fig 3. Epithelium of bronchioles. A. Primary bronchiole epithelium. 1. Cilia 2. Ciliated columnar
epithelium 3. Lamina purpura B. 1. Simple cuboidal epithelium with tertiary bronchiole (Parabronchiole)
2. Air capillary 3. Atrium (place where tertiary bronchiole joins the air capillary) (hematoxylin-eosin

staining. X1000 magnification).

A.if'lj‘g (L;Lo‘) 4._.)‘9‘ 6\.&“).'23‘5].3 “ J‘sa.:.c ASQ.;‘}A
S LS Ll K8 s e A5 5l dsb s o
Slidss T Sldlas 3 col oY awes ol 5
)lS}P_- &..S QJQ bJ,ﬂ.;- DL Lﬁ"‘ﬁ 4-\'\*::5 C,w:..ﬁ
lsh anS aw oS by 3 g 5 (Alectoris chukar)
sl GlaanS Wsp s i ales anS 53 5 75
sl S 5 gl ol S b sk
GlanS Lols 755 ol GboanS 502y G5
Sliaw A olea sl S (Glagw L3 lsa
Ll olaasl ol Wss oS3 plsn slaans

o Mobini 5 Y'YVYJL. ;> Rajathi oldlas

csls cales YoV Jle s Khoramabad
Olid ol adlas G5 o graan glaasl (YVYE)
e K5 slaagy ol slaans &8 das e

Liea oSSyl glls (Alectoris chukar)

Y.

s

2
Alectoris ) IS s S kS s axlllae ol 5
(osbl 5 w8 13 ey 3,5 (chukar
2 3,8 Ol O Jle g 3 pmsly 5 mliisly
SLlen 38 5 pasid 53 Ll e andlas ol
22008 (pdosn o kin ) g (nl S il
S K8 53 G ol gl el LS s
S s 4 Sy e 53 U (Alectoris chukar)
P35 e o Ll S O L
3l pye e 53w, SU Gk Ol s o
ol Sl n il e

oy S8l b o ‘u,f'u” Sar oS Ller w

Ll o B slaa

NI ""d" ol b wlaalis .J.ijfdo cxlie
Afk;-": s A}J}b f‘}.’ DL 4.1}.’[4 LSLQUW.’}J;
SR ey S G s sy Sl (eSS
axJlas C’L“' Lol olalie cpl Loy a S
ol Slens YoV 0 JLe s O, Kes 5 Erdogan
Gloans Ol du) o b 4 b = ol (7))



O, Sen 5 G3LT A Lo TYFYFT Slonis V0T DLl cplg o5bod @35l Jl (6l lidiiimy

S S o
395305 5 ISl a5 UT Gla S35 oo
(Alectoris chukar) IS e S i i
Ul 5 S sl Sl e oLl 4 Ll5
SLcsS il fie 5 dke OF (S350 3,05
g5 ol S 2 ilg e Gl il
o p3Y sk b (6l Ll il ke (PSS
I (S e sissm 5 S5858550) sl S5 &S
oz 2oz By i 5l g ol kS oS
Alectoris ) 8> S laa, il an S I3
G s 5 p s o 05k (S s (Chukar
Vsl e o S S g by Sose SO
by bdpiis bl ol 3 glaw 1
g edd bl alpa ol Sl oS] e slaSs
P N PO P o R P S PR PR CIP P
S LSS 53 4y (25K Son 5 g5 Sbe
sl sy el 5 5 (Alectoris  chukar)
e Olge 4 Nl G ol sleasl
5 Sl Clopat glibd s slukl
R ey el e elA
ol s s Sl s pamen 5 S350l

.J;)b.;ebu.lm\J)jﬂbﬁﬁ}‘&)}w‘@u)}

GLu

1- Abd Rabou A.F.N. 2022. On the
poaching of and the threats facing the
Chukar Partridge (Alectoris chukar JE
Gray, 1830) in Palestine. Biomedical
Journal of Scientific and Technical
Research, 46:37793-803.

2- Al-Ghakany S.S.A. 2015. Anatomical
study of the primary bronchi and the lung in
yellowvented bulbul (Pycnonotus
Goiavier). International Journal Advanced
Research, 3(11):818-822.

3- AL-Mahmodi A.M. 2012. Macroscopic
and morphometric studies  of  the
extrapulmonary primary bronchi and lungs

AR

5eaS bl [ s Glapltl 5l (s
SISl sl Sl gl sl 4 e
LoYeyy Jlo s olLKes 5 Kara o st
Llazils Hlbl K8 sbaa S plsil glaay sz
5 ey dsdme OB, ol sl gbans &
b clialie U asdlas cpl 01 L0 Sledd
Sl 5o L@l ey 0y Cudls Sl
51 Wd g (Alectoris chukar) S ,» XS
S e bl 5y gl 5 contie glad i ok
Wil SIS pehe Sl (20 Lol
B R N
5 bl b 3l dpis sl e (S sl
5 i Ol S ) i s sl 5L
w2, Doy (Bojes Oy 4 S Laedis
My s 0T e St o, cnl Sl
52 s ey Sl 2o ol slbans LS
Wﬁ:ﬁ)\%-;émvi&)wmﬁ&b
s S ay a8 sl LS L adls g e
e b s D¥ss) slayls a3l (Alectoris chukar)
4y Gas Shp 0 bl s 5 e3n N
Gl O8N gy Oldlas ple alie &S ol
e K8 4,y b clalin Wlal o .(04Y)
Sy S s alisl (il mhe ae gl
s Demirkan asles wlie ol aslas laasil
Sl ol s e cad Yool e s obKes
coe bl Al ool 4 sk s S
ON) el oS 5 (lawy) liml (os) 2y
5 skl Oselis () LS ol 55S slaa
(Slokis o e sl (YY) 0y sas S e
(0) oo FaS b, 5 e2p WK0 5 Gl
sbls ks (V) 55 b 5 (8) Sl 5585 ok

A Slisl 5 glodss Cjk"d



OKen 5 (s3bidiger Lo TYYZITY Slomis N E4T DLl cp)le ojbod oas 355 dlu (55 8l pmlidiims )

Journal Veterinary Medicine Science,
68(9):909- 913.

12- Diaz-Sanchez S., Hofle U. Villanda,
D., Gortdzar, C. 2022. Health monitoring

and disease control in red-legged
partridges. The future of the red-legged
partridge: Science, hunting and

conservation: Springer, 225-48.

13- Erdogan S., Sagséz H., Paulsen F.
2015. Functional Anatomy of the Syrinx of
the Chukar Partridge (G alliformes: A
lectoris chukar) as a Model for Phonation
Research. The  Anatomical Record,
298(3):602-617.

14- Hoseinnejad Z., Sheykhi A., Goshtash
H., Nezami B., Jahani A. 2019. Habitat

evaluation of Alectoris chukar using
ecological niche factor analysis
(ENFA)(Case study: Eshkevarte NO-

Hunting Area). Environmental Researches,
10(19):179-186.

15- Jacob J., Pescatore T. 2013. Avian
respiratory system. University of Kentucky
College of Agriculture, Food and
Environment, ASC, 200-215.

16- Kara H., Ozdemir D., Oziidogru Z.,
Balkaya H. 2023. Morphological
comparison of the chukar partridge
(Alectoris chukar) and Japanese quail
(Coturnix  coturnix japonica)  syrinx.
Veterinary Research Forum; Faculty of
Veterinary Medicine, Urmia University.

17- Kuloglu H.Y. 2022. Histochemical
structure of the lines in chukar partridge
(Alectoris chukar). Advances in Biology
and Earth Sciences, 7(3):205-208.

18- Li N., Pacheco-Fabig M., Steed M.
2018. International Union for Conservation
of Nature (IUCN). Yearbook of
International Environmental Law, 29:476-
492.

19- Maina J.N. 2023. A critical assessment
of the cellular defences of the avian
respiratory system: are birds in general and
poultry in particular relatively more
susceptible to pulmonary
infections/afflictions? Biological Reviews,
98(6):2152-87.

YYV

of the indigenous adult male pigeon
(Columba domestica). Kufa Journal
Veterinary Medicine Science, 3(1):19-26.

4- Al-Mamoori N.A. 2014. Anatomical
Study of the Primary bronchi and the Lung
of the Beeeater bird (Meropsorientalis).
Basra Journal Veterinary Research, 1(2):
3-259.

5- Alumeri S.K.W., Al-Mamoori N.A., Al-
Bishtue A.A. 2022. Grossly and
microscopic study of the primary bronchi
and lungs of wood pigeon (Columba
palumbus). Journal Veterinary Medicine
Science, 4(2):72-79.

6- Asadi M., Nowzari H. 2019.
Identification and Determination of the
Spatial and Temporal Distribution of
ectoparasites of Partridge (Alectoris
chukar) in the Bahramegoor Protected
Area. Journal of Animal Environment,
11(1):133-138.

7- Baumel J.J., King A.S., Breazile J.E.,
Evans H.E., Vanda Berge J.C. 2019.
Respiratory system. In: Hand book of
Avian  Anatomy Nomina. Anatomica
Avium, Cambridge, Massachusetts, 57-299.

8- Bilal M. 2022. Intensive Farming and
Welfare Regarding Anti-Predator Behavior
of Chukar Partridges (Alectoris chukar).
Intensive Animal Farming-A Cost-Effective
Tactic: Intech Open Journals.

9- Cam M., Kaya Z.K., Guler S., Harman
H., Kirikgt K. 2022. Influence of egg
storage time, position and turning on egg
weight loss, embryonic mortality and
hatching traits in chukar partridge
(Alectoris chukar). Italian Journal of
Animal Science, 21(1):1632-41.

10- Chattopadhyay B., Forcina G., Garg
K.M., Irestedt M., Guerrini M., Barbanera
F. 2021. Novel genome reveals
susceptibility of popular gamebird, the red-
legged partridge (Alectoris rufa,
Phasianidae), to climate change. Genomics,
113(5):3430-3438.

11- Demirkan A.C., Kurtul 1., Haziroglu
R.M. 2006. Gross morphological features
of the lung and air sac in Japanese quail.



OKen 5 (s3bidiger Lo TYYZITY Slomis N E4T DLl cp)le ojbod oas 355 dlu (55 8l pmlidiims )

Journal of Veterinary Anatomy, 33(2):166-
167.

28- Safiri S., Carson-Chahhoud K., Noori
M., Nejadghaderi S.A., Sullman M.J., Heris
J.A. 2022. Burden of chronic obstructive
pulmonary disease and its attributable risk
factors in 204 countries and territories,
1990-2019: results from the Global Burden
of Disease Study. BMJ, 378:e069679.

29- Sarshar A., Ghasempouri
Aliabadian M., Naderi M.
Microsatellite  evidence of common
partridge  (Alectoris  chukar) genetic
diversity in the western parts of Iran.
Journal of Wildlife and Biodiversity,
5(3):120-37.

30- Suvarna K.S., Layton C., John D.
2018. Bancroft’s theory and practice of
histological techniques 8th ed., Churchil.
livingstone, New York, London, Ch. 6: 83-
92; Ch, 21:440- 450.

31- Udoumoh  A.F, Nwaogu IC,,
Igwebuike U.M., Obidike LR. 2020.
Histogenesis and histochemical features of
gastric glands of pre-hatch and post-hatch
broiler chicken. The Thai Journal of
Veterinary Medicine, 50(1):17-25.

32- Vitula F., Peckova L., Bandouchova
H., Pohanka M., Novotny L., Jira D. 2017.
Mycoplasma gallisepticum infection in the
grey partridge Perdix perdix: outbreak
description, histopathology, biochemistry
and antioxidant  parameters. BMC
Veterinary Research, 7:1-12.

S.M.,,
2021.

YYy

20- Maina J.N. 2017. Biology of the Avian
Respiratory System: Springer, 107-153.

21- Maina J.N. 2015. The design of the
avian respiratory system: development,
morphology and function. Journal of
Ornithology, 156(1):41-63.

22- McLelland J. 2021. Respiratory
system. In: a colour atlas of avian anatomy.
Wolfe Publishing Ltd. Eng, 95-119.

23- Mobini B. 2016. Histological and
anatomical study of trachea of native
partridges (Chukar chukar). Veterinary
Research and Biological Products, 29(3):
2-9.

24- Mobini B., Khoramabadi A. 2011.
Anatomy and morphology of trachea of
partridge in Lorestan. Veterinary Clinical
Pathology, 5(20):1203-1210.

25- Nasrollahi B., Akhlaghi A., Rezvani
M.R. 2023. Jafarzadeh Shirazi, M.R;
Abdollahi, A.; Taghipour, M. Reproductive
performance and progeny sex ratio of
female Chukar (Alectoris chukar) breeder
partridges reared on restricted feeding
regimens. Reproduction in Domestic
Animals, 58(4):537-47.

26- Ozmen O., Albayrak T. 2023.
Pathological and Immunohistochemical
Examinations in  Chukar  Partridge
(Alectoris chukar) of Wild and Captive
Populations. Brazilian Journal of Poultry
Science, 25:2021-1616.

27- Rajathi S. 2021. Microanatomical
Studies on the Trachea in Partridge. Indian






