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OCOBEHHOCTHU MOP®O0JIOT'UH JIETKHUX Y CYTOYHBIX ITEHLOB KYP U [IEPEIIE/IOB

KeTpaps Muxau CepreeBud, acClipaHT

Jlemewmenko Biiagumup BiiaguMupoBuy, [-p BeT. HAYK

HHcmumym «Azpomexnonozudeckas akademus» PITAOY BO «Kpwvimckuil ghedepanvHblil yHusepcumem
umeHu B. H. Bepnadckozo», 2. Cumgbeponosnb, Poccutickas @edepayus

[IpoBesieHO MopdoMeTpUUECKOE UCCAElOBAHUE JIETKUX LBIIIAT (n=4) u nepenensat (n=5) B
Bo3pacTe 0 1 cyTok nocje BbLIylIeHUs. Onpe/iesieHbl Macca siila, Macca NTeHIa, IMHeHHble pa3Me-
pbI (AJIMHA ¥ IIMPHHA) IPABOTO U JIEBOTO JIETKOTO, PACCUUTAHbI MHAEKC GOPMBI U COOTHOIIEHHUE Mac-
Cbl ITEHLA K Macce fiLa. Y LbIIJAT BbIsIBJIeHA BbIpaXKeHHasi aCHMMETPUs JIETKUX: [IpaBoe Jierkoe
JUIMHHee JjieBoro Ha 5,7%, yxe Ha 3,4 %, unjekc popMnbl Bheille Ha 8,9 %. Y nepenesnsiT acuMMeTpust
NpaKTHUYeCKU oTCyTcTBYeT (pa3Huua MeHee 1 %). KoadpduunenTs! Bapuanuu y nepenessar B 3-5 pa3
HWXKe, YTO yKasblBaeT Ha 6oJsiee BBICOKYI0 MOpPGOJIOTHYECKY CTabUIbHOCTb. MopdoreHes Jierkux
HeperneJsioB XapaKTepU3yeTCsl Kak 6oJiee CTEPEOTUITHBIN U KeCTKO JleTepMUHHUPOBAHHBIN 110 CpaBHe-
HUIO C IbIIJISITAMH.

Kio4yeBble c/10Ba: Jilerkye MTUL; LBIIJIATA; epenessaTa; MoppoMeTpusi; aCUMMeTpUs; K03b-
bULMeHT BapHalyy; NIOCTHATAJbHbIN OHTOreHe3

FEATURES OF LUNG MORPHOLOGY OF 1-DAY-OLD CHICKENS AND QUAILS
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A morphometric study of the lungs in chicks (n=4) and quail chicks (n=5) at the age of up to 1
day after hatching was performed. Egg weight, chick weight, linear dimensions (length and width) of
the right and left lungs were determined; shape index and chick-to-egg weight ratio were calculated.
Chicks exhibited pronounced lung asymmetry: the right lung was 5.7% longer, 3.4% narrower, and its
shape index was 8.9% higher compared to the left lung. In quail chicks, asymmetry was virtually ab-
sent (difference less than 1 %). Coefficients of variation in quail chicks were 3-5 times lower, indicat-
ing higher morphological stability. Lung morphogenesis in quail chicks is characterized as more stere-

otypical and tightly canalized compared to chicks.
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postnatal ontogenesis

The avian respiratory apparatus is the most
specialized and efficient among terrestrial verte-
brates, determined by structural features such as
lungs fixed within the thoracic cavity, a system of
air sacs, and unidirectional airflow through the
parabronchi [3, 5]. The high intensity of gas ex-
change is essential for supporting energetically
costly flight and metabolic activity [6]. The effi-
ciency of the respiratory system is achieved
through a synergy of morphological adaptations:
a large respiratory surface area, a thin air-blood
barrier, a substantial volume of pulmonary capil-
lary blood, and the specific architecture of the
airways [4, 6]. The morphological features of the
lungs dictate the progression of pathological pro-

cesses: minor parenchymal edema causes com-
pression of blood vessels within the rigid con-
fines of the costal grooves, which accounts for the
high mortality rate of birds from respiratory dis-
eases during the early postnatal period [4, 5].
Avian lungs are compact, wedge-shaped
organs firmly attached dorsoventrally within the
thoracic cavity to the vertebral column and ribs
[5]. This fixation renders the lungs virtually rigid:
the change in their volume during the respiratory
cycle is approximately 1.4 % [3]. Such rigidity has
enabled the maximal subdivision of tissues into
structural-functional units [3, 5]. Parabronchi are
tubular structures surrounded by a mantle of tis-
sue containing air capillaries that intertwine with
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blood capillaries; the diameter of these capillaries
in small bird species can reach 3 pm [3]. In adult
galliform birds, the lungs are located between the
2nd and last thoracic ribs, immobile and "fused"
into the ribcage [5]. Ventrally, the lungs are
bounded by the horizontal septum, beneath
which lie the heart and liver [6]. The trachea,
esophagus, and major vessels (aorta, pulmonary
arteries) run along the medial surface of the
lungs. Connection to the air sacs is established via
ostia.

The majority of morphological studies on
the respiratory apparatus of productive birds
have been conducted on adult specimens. Re-
search focusing on the organs of the thoracoab-
dominal cavity of quails has demonstrated spe-
cies- and breed-specific characteristics of visceral
morphometric parameters [1, 2].

Objective of the Study: To determine the
anatomical and topographical features of the
lungs in chicken and quail chicks during the first
days after hatching.

Materials and Methods. The study in-
volved domestic birds: chicks (n=4) and quail
chicks (n=5) aged up to 1 day post-hatching. Egg
incubation was carried out until hatching: 17
days for quail eggs and 21 days for chicken eggs.
Egg mass was recorded prior to placement in the
incubator, and chick mass was recorded on the
day of hatching using electronic scales with an
accuracy of 0.01 g.

Lungs were extracted following thoracoab-
dominal cavity dissection. The bird was fixed in a
dorsal recumbent position. Using forceps and fi-
ne-blade scissors, soft tissues were dissected ven-
trally along the sagittal plane from the beak to the
cloaca. The thoracoabdominal cavity was opened
via a transverse incision along the sternal margin,
followed by removal of the sternum and costal
arches to expose the visceral organ complex. The
lungs, fixed dorsally within the costal grooves,
were separated from the vertebrae and ribs using
micro-scissors, carefully inserting the blades be-
neath the parenchyma. Connective tissue strands
anchoring the lungs to the horizontal septum and
air sacs were transected. The lung was removed
as a single intact block without tearing, rinsed in
physiological saline, and blotted dry with filter
paper. Dissection was performed under an MBS-
10 stereomicroscope at 8-16x magnification. For
each lung, the length from the cranial to caudal
pole and the width at the mid-organ level were
measured using a digital caliper with an accuracy
of 0.01 mm.

Statistical parameters determined includ-
ed: M — arithmetic mean, m — standard error of
the mean, 0 — standard deviation, Cv - coefficient
of variation.

Results and Discussion. The egg mass in
chicks was 57.63 + 2.99 g. The standard deviation
reached 5.98, with a coefficient of variation of
10.38 %. In quail chicks, egg mass was 15.11 *
0.63 g, with a standard deviation of 1.41 and a
coefficient of variation of 9.33 %. Absolute values
differ by a factor of 3.8; however, the coefficients
of variation are practically identical — the differ-
ence does not exceed 1.1 percentage points. Con-
sequently, despite a fourfold difference in mass,
the relative variability of pre-incubation mass in
these two galliform species is virtually the same.

The mass of hatched chicks was 43.52 *
2.95 g, with a standard deviation of 5.90 and a
coefficient of variation of 13.56 %. In quail chicks,
body mass was 1258 * 0.67 g (o0=1.50,
Cv=11.92 %). The difference in absolute values is
3.5-fold. Unlike egg mass, species-specific differ-
ences in variability were observed here: Cv in
chicks was higher by 1.64 percentage points. This
indicates that postnatal body mass varies more
widely in chickens than in quails.

In chicks, the length of the left lung was
13.24 + 0.70 mm, and the right lung was 13.99 +
0.53 mm. The standard deviation of the left lung
(1.40 mm) exceeded that of the right (1.06 mm)
by 32%, while the coefficient of variation for the
left lung (10.57 %) exceeded that for the right
(7.58%) by 39 %. The right lung was longer than
the left by 0.75 mm, corresponding to 5.7 %.
Thus, in chicks, the right lung is not only longer
but also statistically more stable in this trait. In
quail chicks, left lung length was 7.48 + 0.08 mm,
and right lung length was 7.50 £ 0.08 mm. The
standard deviation was identical for both lungs
(0.18 mm), and the coefficients of variation were
also nearly equal (2.41 % and 2.40 %, respective-
ly). The right lung exceeded the left in length by
only 0.02 mm (0.3 %). Therefore, asymmetry in
length is absent in quail chicks, whereas it is
clearly pronounced in chicks.

In chicks, the width of the left lung was 8.46
+ 0.65 mm, and the right lung was 8.17 + 0.48
mm. The standard deviation of the left lung (1.30
mm) exceeded that of the right (0.96 mm) by
35 %, while the coefficient of variation for the left
lung (15.37 %) exceeded that for the right
(11.75 %) by 31 %. The right lung was narrower
than the left by 0.29 mm (3.4 %). As with length,
the right lung proved to be more stable. The
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highest coefficient of variation among all meas-
urements (15.37 %) was recorded specifically for
left lung width, indicating high individual plastici-
ty of this trait in chicks. In quail chicks, left lung
width was 6.90 + 0.10 mm, and right lung width
was 6.86 + 0.08 mm. The standard deviation of
the left lung (0.22 mm) exceeded that of the right
(0.18 mm) by 22 %, and the coefficient of varia-
tion of the left lung (3.19 %) exceeded that of the
right (2.62 %) by 22 %. The right lung was nar-
rower than the left by 0.04 mm (0.6 %). The di-
rection of asymmetry in quail chicks mirrors that
in chicks, but the absolute difference values are 7
times smaller for width and 37 times smaller for
length.

In chicks, the shape index of the left lung
was 1.57 = 0.07, and that of the right lung was
1.71 % 0.05. The standard deviation for the left
lung (0.14) exceeded that for the right (0.10) by
40%, and the coefficient of variation for the left
lung (8.92 %) exceeded that for the right
(5.85 %) by 52 %. The right lung was more elon-
gated than the left by 8.9 %. Consequently,
asymmetry also manifests in form: the right lung
is not only longer and narrower but also has a
higher elongation index.

In quail chicks, the shape index of the left
lung was 1.08 = 0.01, and that of the right lung
was 1.09 % 0.01. The standard deviation was
identical for both lungs (0.02), and the coeffi-
cients of variation were practically equal (1.85 %
and 1.83 %, respectively). The right lung was
more elongated than the left by only 0.9 %. Shape
asymmetry is virtually absent in quail chicks. The
shape index of the left lung in chicks (1.57 + 0.07)
was 45 % higher than in quail chicks (1.08 *
0.01). For the right lung, the difference was even
greater: 1.71 * 0.05 versus 1.09 * 0.01 — an in-
crease of 57 %. The lungs of chicks are consider-
ably more elongated in the craniocaudal direc-
tion, whereas those of quail chicks are nearly
isometric. The coefficient of variation for the
shape index in chicks (8.92 % for the left, 5.85 %
for the right) was five times higher than in quail
chicks (1.85 % and 1.83 %), confirming the sub-
stantially higher morphological stability of quails.

The chick-to-egg mass ratio in quail chicks
was 0.83 = 0.01, compared to 0.76 * 0.02 in
chicks. The difference amounted to 9.2 % in favor
of quail chicks. The standard deviation in chicks
(0.04) was twice as high as that in quail chicks
(0.02), and the coefficient of variation (5.26 %
versus 2.41 %) was 2.2 times higher. Quail chicks
not only retain a larger proportion of the initial

egg mass after hatching but also demonstrate
significantly higher stability of this parameter.

Conclusions. Thus, a distinct asymmetry
was identified in chicks: the right lung is 5.7 %
longer and 3.4 % narrower than the left lung, and
consequently, it is more elongated (shape index
higher by 8.9 %). The left lung exhibits greater
variability than the right lung across all parame-
ters: Cv is 30-40 % higher for length and width,
and 52 % higher for shape index. In quail chicks,
asymmetry is virtually absent (difference less
than 1 % across all linear parameters), and coef-
ficients of variation are 3-5 times lower than in
chicks. This allows for the characterization of
lung morphogenesis in quails as more stereotypi-
cal and rigidly canalized, whereas chicks exhibit
significant individual variation, particularly in the
width of the left lung (Cv=15.37 %).
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