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Abstract. This studyaimed to investigate the influence of monochromatic lighting on the haematological
indices of Hy-Line W-36 laying hens. In the course of the experiment, four groups of birds were exposed
to monochromatic lighting of different wavelengths: blue, green, yellow and red. The haematological
study included analysis of leukocyte, erythrocyte and thrombocyte count, haemoglobin concentration,
haematocrit and erythrocyte sedimentation rate (ESR). It was found that the colour composition of light
affects the hematopoietic system of hens. The activity of white blood cells gradually decreased in the
series of transition from short- to long-wavelength light, which indicates the weakening of immune
stimulation under the influence of warm light. The content of haemoglobin and haematocrit increased
under the yellow and red light, which indicates the activation of erythropoiesis and an increase in
the volume of formed blood elements. The number of erythrocytes increased in the yellow and red
spectrum, while thrombocytes are most sensitive to long wave radiation, which indicates the activation
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of the megakaryocytic lineage. The ESR decreased with an increase in the wavelength, which indicates
the stabilisation of blood viscosity and a decrease in the aggregation of erythrocytes. One-way analysis
of variance showed a significant effect of the colour composition of light on all studied indices. Thus, the
analysis of experimental data indicated a clear dependence of the haematological status of laying hens
on the spectral composition of lighting. In particular, replacing the blue light with red light resulted
in a decrease in the number of leukocytes by 45.6% (p < 0.001), while the content of haemoglobin
increased by 51.8% under the red spectrum compared to the blue one (p <0.001). Additionally, the red
light exposure led to an increase in the number of erythrocytes by 52.2% (p <0.001) and a decrease
in their sedimentation rate by 22.6% (p < 0.001). The results of the study are the scientific basis for
the development of recommendations on the use of monochromatic and mixed lighting modes for
optimising the productivity and increasing the stress resistance of laying hens

Keywords: leukocytes; erythrocytes; thrombocytes; haemoglobin; haematocrit; spectral composition;

immune activity

Introduction
Lighting is one of the key factors that affect the
physiological state and productivity of laying
hens in the conditions of modern poultry farm-
ing. A number of studies indicate the importance
of the spectral composition of light, including
monochromatic light, in the control of biological
processes. The effect of different wavelengths of
light on the haemopoietic system of birds is poor-
ly understood and requires further experimental
studies to determine the mechanisms of the ef-
fects. In the study of M. Shahraki et al. (2025), an
experimental and modelling approach was used
to evaluate the impact of different light intensi-
ties (10, 40, 60 and 100 Lx) on the morphofunc-
tional state and productivity of young quails.
Along with traditional physiological techniques,
mathematical modelling methods were used to
determine the quantitative dependencies of bio-
logical reactions on the parameters of the light
environment. The bird productivity was estimated
based on live weight gain, feed conversion ratio,
meat quality, the rate of lipid peroxidation, the
activity of antioxidant enzymes, and the immune
status. An integrated analysis demonstrated that
a moderate light intensity of 50 to 55 lux is phys-
iologically optimal, ensuring the maximum real-
isation of growth potential, improvement of feed
efficiency, decrease in the level of oxidative stress

and increase in immune responsiveness. The data
obtained indicate a direct dependence of meta-
bolic processes on the photic effects.

The study by K. Mustafa & I. Al-Kirkuki (2025)
investigated the effect of lighting regimens, in-
cluding a five-hour dark period during the day,
applied at different periods of the postnatal on-
togenesis (after the 1st, 2nd or 3rd weeks of life), on
the productivity of Ross broiler chickens during a
42-day growing period. Compared to continuous
lighting, the application of the lighting regimen
with a dark period starting from the 1st week of
life was accompanied by an increase in the dai-
ly average weight gain and improvement of feed
conversion ratio, with no negative effect on feed
consumption and survival rate of the flock. The
results indicate that the optimisation of the light
regimen plays an important role in the harmoni-
sation of growth processes and energy metabo-
lism. A systematic review published by Y. Huang et
al. (2026) summarises the available data on the
role of light exposure in the physiological func-
tions of poultry, with a particular emphasis on the
fact that light not only performs a visual function
but also plays an essential role in regulating the
circadian rhythms of physiological functions. The
experiment showed that lighting parameters -
spectral composition, intensity, duration and type

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2026. Vol. 22, No. 1



of light source - influence neuroendocrine axes,
the secretion levels of melatonin, gonadotrophic
hormones and growth hormone, and also influ-
ence metabolic processes, immune competence
and behavioural responses in poultry. According
to the authors, this necessitates an integrated ap-
proach to the development of lighting regimens
aimed at increasing productivity and ensuring the
welfare of poultry.

In the experiment conducted by L. Galan et
al. (2025), it was found that monochromatic light
of different parts of the spectrum has different
effects on the functional activity of the endocrine
system of broilers by affecting complex neuroen-
docrine mechanisms that regulate growth, meta-
bolic processes and stress responsiveness. Stimu-
lation of somatotropin secretion and activation of
early myogenesis was observed under the influ-
ence of green light, while blue light contributed
to preserving the muscle mass at later ontoge-
netic stages and stabilising the pro-oxidant-an-
tioxidant balance. The obtained results indicate
the possibility of purposeful spectral light correc-
tion of the hormonal status and optimisation of
productive qualities. Meanwhile, the analysis of
the literature shows that the data on the effect
of monochromatic lighting of different spectra
on the productive and reproductive qualities of
laying hens are fragmented and sometimes con-
tradictory, especially in relation to the combined
effect of wavelength, illuminance and photoper-
iod on the productive and reproductive qualities
of laying hens. In the absence of unified, scien-
tifically based recommendations for industrial
keeping conditions, further studies are needed to
delve deeper into the mechanisms of photoneu-
roendocrine regulation. The study of K. Takeshi-
ma et al. (2026) investigated the effects of natural
daylight spectrum and artificial light spectrum (in
the feeding area) on the growth performance, the
rate of sexual maturation and reproductive traits
of female Ross 708 broiler breeders reared under
a precision feeding system. It was found that con-
tinuous red light supplementation delayed the
onset of sexual maturation, delayed the onset of
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egg laying (by about four weeks) and decreased
egg production. Conversely, the green spectrum
of light did not have any negative effect on re-
productive performance and helped to maintain
circadian rhythmicity in physiological functions.

The review of G. Grzini¢ et al. (2023) consid-
ered the environmental and biomedical impact of
intensive poultry farming in relation to the envi-
ronmental and human health risks posed by the
gaseous emissions (ammonia, nitrogen oxides,
methane), bioaerosols, pathogenic micro-organ-
isms and residues of antimicrobials. It was con-
cluded that intensive poultry production contrib-
utes significantly to anthropogenic pressure, the
dissemination of antibiotic resistance and poses
a risk to the health of farm workers and the pop-
ulation in the surrounding areas. This implies
the need for environmentally focused measures
to be taken in the course of the development of
this industry. It was established in the Ukrainian
research of Yu.V. Osadcha (2021) that the wave-
length of light can modulate the non-specific
adaptive responses in hens. Thus, the spectral
composition of light affects the phase structure
of the adaptation process, the activity of the anti-
oxidant system and metabolic indices. In the joint
study of YuV. Osadcha & H.l. Sakhatsky (2021),
the correlation dependence between the spectral
characteristics of lighting and indices of viabili-
ty and reproductive capacity of hens was found,
which indicates the expediency of spectral opti-
misation of the lighting regime.

Although there is already a rather large
number of scientific studies, the complex mech-
anisms of the action of monochromatic light of
different spectral composition on the neuroen-
docrine regulation of the reproductive function
of laying hens have not been sufficiently studied.
In particular, there are not enough data on the
function of the hypothalamic-pituitary-gonadal
axis, as well as on the secretion of melatonin and
gonadotropins under the conditions of commer-
cial production. In this regard, this study aimed
to conduct a comprehensive analysis of the effect
of various monochromatic light spectra on the
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haematological indices of laying hens and to
reveal possible neuroendocrine mechanisms of
physiological reactions observed in the study.

Materials and Methods
The experimental study used egg-laying hens of
the Hy-Line W-36 cross from a commercial flock.
The experiments were conducted in accordance
with the requirements of the European Conven-
tion for the Protection of Vertebrate Animals Used
for Experimental and Other Scientific Purposes
(European Union, 2010). The study was carried
out in a modern facility for the production of ta-
ble eggs from 2022 to 2024. Four groups of laying
hens were formed for the experiment and housed
in poultry buildings equipped with 12-tier cage
battery systems of the Big Dutchman type (Ger-
many). The lighting regime during the rearing of

pullets and after their transfer to the production
flock complied with the recommendations of the
cross developer (Hy-Line W-36 Final Hybrid, Man-
agement Guide, 2020).

From 18 weeks of age, light intensity in the
poultry houses was maintained at 30 lx with a
12hour photoperiod. Thereafter, until the hens
reached 30 weeks of age, day length was gradual-
ly increased to 16 hours. Subsequently, the light-
ing regime with an intensity of 30 lx and a 16-
hour photoperiod was maintained until the end
of the laying period. The only difference between
the poultry houses concerned the type of LED lu-
minaires used to create distinct spectral lighting
regimes (Table 1). The peak emission wavelength
of each monochromatic LED luminaire was de-
termined using an MK 350 UPRtek spectrometer
(UPRtek, Taiwan).

Table 1. Experimental design for investigating the effect of light wavelength
on the viability and productivity of laying hens

i Hen group
Characteristics 3 2 3 2
Light wavelength, nm ~490 ~540 ~580 ~660
Spectral colour blue green yellow red
Number of cages 4,704
Number of birds per cage 101
Number of birds per group 475,104
Stocking density, birds/m? 24.9
Space allowance, cm2/bird 401.4
imensions, cm:
Cage d_ I:n;tc;] s, C ??3
- depth
Cage area, cm? 40,544
Number of drinker nipples per cage 12
Feeding front, cm 7.2
Poultry house dimensions, m:
- length 110
- width 26.5
- height 15.0
Poultry house volume, m3 43,725
Poultry house area, m2 2,915

Source: developed by the authors

The experimental groups of laying hens were
kept under different monochromatic lighting con-
ditions that varied in spectral characteristics. The
experimental groups were exposed to LED light

sources with peak wavelengths of approximate-
ly 490 nm (blue spectrum), 540 nm (green spec-
trum), 580 nm (yellow spectrum) and 660 nm (red
spectrum). Each group consisted of 4,704 cages,
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with 101 birds in each cage, resulting in a total
of 475,104 hens per group. The stocking density
was 24.9 birds per m2 and the floor space per bird
401.4 cm2. The size of the cages was 362x112 cm
with a total area of 40,544 cm2 Each cage was
equipped with 12 nipple drinkers; the feeding
space was 7.2 cm per bird. The hens were kept in
poultry houses 110 x 26.5x 15.0 m in size with a
total area of 2,915 m2 and a volume of 43,725 m?.
During the entire experiment, the birds were kept
under microclimatic conditions that corresponded
to the current standards and recommendations of
the HyLine W-36 crossbreed developer (Hy-Line
W-36 final hybrid. Content guide, 2020). Feeding
was carried out with complete compound feeds
formulated according to DSTU 4120-2002 (2003);
the quality of drinking water met the require-
ments of DSTU 7525:2014 (2015). The automat-
ed cup feeders and nipple drinkers provided the
birds with constant access to feed and water.

In each experimental group, 30 blood sam-
ples were collected from laying hens at 18 weeks
of age (at the start of the study) and again at 52
weeks of age. Blood sampling was carried out
from the axillary vein with a volume of 1.0 to 1.5
ml and placed into tubes with K, EDTA as an anti-
coagulant.Sampling of the birds and the selection
of animals were carried out in accordance with
generally accepted methodological approaches
approved by the ASVCP (2012). The haematolog-
ical studies were carried out on a Micros 60 hae-
matology analyser (Horiba Ltd.,Japan) at the Bald
laboratory (certificate No. LB/02/2016). Commer-
cial reagents supplied by Horiba Ltd. (USA) were
used, including the diluent ABX Minidil LMG, lys-
ing reagent ABX Minilyse LMG, cleaning solution
ABX Cleaner, deproteinising agent ABX Miniclair,
reagent container ABX Minipack LMG, and the
control set 2N, 1H, 1L Para 12 Extend.

The following haematological parameters
were determined: erythrocyte, leukocyte and
thrombocyte counts by the electrical impedance
method (conductometric method); haemoglo-
bin concentration by spectrophotometry; and
haematocrit by whole-blood integration. Mean
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erythrocyte volume, mean haemoglobin content
per erythrocyte, mean corpuscular haemoglobin
concentration, erythrocyte distribution width,
and mean thrombocyte volume were calculated
from the recorded primary measurement data.
Using the conductometric method, the differen-
tial count of leucocytes (monocytes, lymphocytes,
eosinophils, basophils and heterophils) was also
determined. The reference values of haematolog-
ical parameters were used according to the data
of N.C.Jain (1993).

For comparison between groups, Student’s
t-test, one-way analysis of variance (ANOVA) and
Tukey-Kramer post hoc test were used. Normality
of data distribution was tested by the Kolmogor-
ov-Smirnov test. In the case of non-normal distri-
bution, the non-parametric Mann-Whitney U test
was used. Significance was set at p < 0.05.

Results and Discussion

The results show that the spectral characteris-
tics of light influenced the leukocyte count in
hens (Table 2, Figs. 1, 2). The maximum values
were found under the blue light. Transition to
the green light led to a 19.6% decrease in the
leukocyte count compared to the initial lev-
el (p <0.001). The yellow spectrum provoked a
24.7% decrease in the leukocyte count in com-
parison with the blue light group (p < 0.001).
The most pronounced changes were observed
under the red light, where a 45.6% decrease in
the leukocyte count was found compared with
the blue light (p<0.001). The results of pairwise
comparison between the groups are as follows:
between the green and yellow, 6.4% (p <0.001);
between the yellow and red, 20.9% (p < 0.001).
Thus, an increase in the wavelength of the
lighting led to a consistent and significant
decrease in the leukocyte count in the hens,
which indicates a decrease in immune activa-
tion. Changes in the leukocyte component of the
blood of hens under the influence of different
light spectra are associated with the complex
interaction between the neuroendocrine and
immune systems.
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Table 2. Haematological parameters of hens depending on the intensity of the light stimulus,
M+tm, n=30
Group/light wavelength, nm
Parameter 1 2 3 4 Reference
~490 ~540 ~580 ~660 values
blue green yellow red
Leukocytes, thousand/pl 52.6+0.45 42.3+0.42 | 39.6+0.45* | 28.6+0.25*"" | 20-40
Haemoglobin, g/dI 8.3+0.19 9.6+0.13* | 11.94+0.15* | 12.6+0.18™ 7-13
Haematocrit, % 32.0+0.25 31.9+0.28 34.8+0.32*" | 34.7+0.41™" 22-35
Erythrocytes, million/mm3 2.3+0.06 2.3+0.04 2.9+0.03* | 3.5+0.08™" 2.5-3.5
Thrombocytes, thousand/mm3 | 22.6+0.53 29.1+0.63* | 56.8+0.96™ | 62.3+1.12*"| 32-100
ESR, mm/h 6.2+0.07 5.4+0.04* | 5.0+0.09" | 4.8+0.21"" 4.0-6.5

Note: *p<0.001 compared with the first group; °p < 0.05, °°p<0.001 compared with the second group; ‘p<0.05,

“p<0.001 compared with the third group
Source: developed by the authors

22.6% *+
Red

-45.6% ++*
-19.4% *++

Yellow,

Green

151.3% **

175.7% ***

Parameter
B | eucocytes
i Haemoglobin
[ Erythrocytes
mmm Thrombocytes
= ESR

=50 -19.6%

% 10
Difference, % relative to the blue spectrum

150

Figure 1. Percentage differences in haematological parameters
of hens under different light wavelengths

Source: developed by the authors

Deviation from the reference
average value

= Blue
== Green
= Yellow
mm Red

Leucocytes Haemoglobin Haematocrit Erythrocytes Thrombocytes

ESR

Figure 2. Deviations of haematological parameters of hens from reference values

Source: developed by the authors
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Leukocyte count in the peripheral blood of
hens decreased with an increase in the wave-
length of the light from blue to red, with dif-
ferences between groups of 45-46%. This is an
adaptive restructuring of neuroendocrine and im-
mune regulatory mechanisms in response to the
change in the spectral composition of the light-
ing. Light is perceived not only by retinal photo-
receptors but also through the skull by hypotha-
lamic photoreceptors and brain structures that
regulate the secretion of gonadotropin-releasing
hormone (GnRH) and gonadotropin-inhibitory
hormone (GnIH). In another experiment, M. Bax-
ter et al. (2014) proved the importance of the red
light for the stimulation of the reproductive axis
in hens in the absence of retinal photoperception,
thus validating the crucial role of transcranial
photoreceptors in the regulation of the hypo-
thalamic-pituitary system. Further, M. Baxter &
G.Y.Bédécarrats (2019) showed that the spectrum
of light affects reproductive traits in laying hens,
thus, once again, underscoring the systemic na-
ture of photoneuroendocrine response. Therefore,
a decrease in the number of leukocytes in the
current experiment with the increase of wave-
length can be interpreted as an indirect effect of
the activation of the reproductive axis and redis-
tribution of metabolic resources in favour of the
reproductive function. Blue light with a shorter
wavelength is known to enhance the production
of melatonin, which, being a central hormone of
the circadian system and immune response, can,
according to C.H. Teo et al. (2021), influence GnlH
expression, thus ensuring elevated immune activ-
ity in the form of higher levels of leukocyte count
in the peripheral blood.

With the increase of wavelength, transcrani-
al photostimulation of the hypothalamic struc-
tures is enhanced, which leads to the activation
of the hypothalamic-pituitary-gonadal axis and
enhanced secretion of oestradiol and progester-
one (Lewis et al., 2000). Summarising the data
presented by PD. Lewis & R. Gous (2009), it can
be concluded that the spectral sensitivity of
poultry covers both the visible and ultraviolet
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parts of the spectrum, and that different wave-
lengths have different effects on neuroendocrine
regulatory mechanisms. It is also noted that the
short-wave and ultraviolet parts of the spectrum
are mainly involved in the behavioural reaction,
while long-wave radiation is more effective for
photostimulation of deep-seated photosensitive
brain structures, which agrees with the hypothe-
sis of the enhanced transcranial activation of the
hypothalamic centres by red light. An increase
in the concentration of these steroid hormones
has a pronounced immunomodulatory effect,
which consists of reducing the proliferation and
release of leukocytes into the peripheral blood.
E.M. Hassanein et al. (2024) in their analysis of
the physiological effects of GnRH and related
hormonal changes underscore a close relation-
ship between the activation of the reproductive
axis and systemic metabolic and immune reac-
tions, which corroborates the treatment of the
reduced number of leukocyte count as an ele-
ment of endocrinologically mediated adaptation
reaction. Therefore, the decline in the number of
leukocytes along the blue-red axis represents a
physiological trade-off between the immune sys-
tem and reproduction.

The concentration of haemoglobin increased
with the increasing length of the light wave-
length. Compared to the blue light, the concentra-
tion of haemoglobin under the green, yellow, and
red light increased by 15.7% (p < 0.001), 43.4%
(p<0.001),and 51.8% (p<0.001), respectively. The
difference in haemoglobin concentration between
the green and yellow light was 23.9% (p <0.001)
and between yellow and red light, 6.1% (p <0.05).
Similarly, the haematocrit under the yellow and
red lights was greater than that under the blue
light by 9.1% and 8.8%, respectively (p < 0.001).
These results are in line with those of I.C. Dunn et
al.(2009), who found that oestradiol promotes the
production of red blood cells by increasing the re-
sponsiveness of progenitor cells to erythropoietin
and enhancing the proliferation of erythroid pro-
genitors. However, it should be noted that these
authors conducted their studies on mammals,

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2026. Vol. 22, No. 1

141



142

The effect of monochromatic light on the blood picture...

and therefore, one should be cautious when ex-
trapolating these mechanisms to birds due to the
known species-specific features of erythropoiesis
in hens. The data of this study can be considered
indirect evidence in support of this hypothesis;
however, to confirm it, it is necessary to measure
the level of erythropoietin and oestradiol. In ad-
dition, J. Li et al. (2014) studied how oestrogen
regulates the expression in the liver of hens of
two key gene-molecular markers of yolk protein,
vitellogenin Il (VTG Il) and very low-density apoli-
poprotein Il (ApoVLDL 1), and the type of receptor
mediating this effect (ER-a, ER-B, or GPR30). The
authors showed that oestrogen (17B-estradiol)
significantly increased the expression of VTG Il
and ApoVLDL Il mRNAs in hepatocytes of laying
hens, and that this stimulation occurred mainly
through ER-q, but not through ER-B or GPR30.
These mechanisms contribute to an increase in
the oxygen-carrying capacity of the blood, which
is necessary to provide energy for reproductive
functions. The rise in the number of red blood
cells in the blood of hens is a manifestation of the
stimulation of the erythropoietic component of
haematopoiesis due to the neuroendocrine effect
and an increase in the secretion of steroid hor-
mones. This is in line with F. Zhang et al. (2024),
who wrote about the effect of low-intensity red
and near-infrared light (600-1,100 nm) on tissues
through photobiomodulation, including stimu-
lation of cellular processes. Their article will be
useful for those interested in this issue and the
effects of individual wavelengths of light on bi-
ological objects.

The platelets showed the greatest sensitivity
to the change in the light spectrum. The num-
ber of these cells under the green spectrum was
29.0% (p < 0.05) higher than under the blue spec-
trum; under the yellow spectrum, it was 151.0%
(p<0.001) higher and under the red spectrum it
was 175.7% (p < 0.001) higher. When comparing
green and yellow light, the number of platelets
increased by another 95.6% (p <0.001), and when
comparing yellow and red light, it increased by
9.0% (p<0.05). These data are in agreement with

the information of K. Tsutsui et al. (2010), which
summarises the role of gonadotropin-inhibitory
hormone (GnlH) as a key factor regulating the hy-
pothalamicpituitary-gonadal axis and controlling
the reproductive functions of birds, including the
mechanisms of gonadotropin secretion inhibi-
tion. It has been shown that GnlH suppresses the
synthesis and release of luteinising hormone and
follicle-stimulating hormone and, thereby, con-
trols follicular growth and ovulation. Activation of
GnlH secretion may weaken egg production, while
the regulation of this system is necessary for the
optimal realisation of the reproductive potential
of laying hens. In addition, C. Hanlon et al. (2022)
presented a detailed review of the non-gonad-
al roles (i.e. outside the reproductive glands) of
17B-estradiol (E2) in laying hens and in broiler
breeder hens, as well as its influence on individu-
al physiological processes associated with repro-
ductive function. The authors showed that, apart
from the ovaries, E2 is produced in the heart, liver,
muscles, brain, fatty tissue, and other organs, and
that, through its receptors (ERa, ERB, GPR30), it
controls the processes of yolk formation, metab-
olism, bone formation, and the oviposition cycle,
and, as a consequence, affects egg production and
quality, both in laying and in broiler breeder hens.

Erythrocyte sedimentation rate showed a
consistent decrease with increasing light wave-
length. The ESR under green light was 12.9%
lower compared to blue light; under yellow light,
19.4% lower; and under red light, 22.6% lower
(p <0.001). The ESR decrease is related to a de-
crease in immune stress, a membrane-stabilising
effect on erythrocytes and a decrease in their ag-
gregation ability in the state of elevated secretion
of steroid hormones. L. Liu et al. (2015) and S. Li et
al. (2016) came to similar conclusions. They stud-
ied the impact of various monochromatic light
colours (blue, green, red and white as control) on
laying performance and the expression of oestro-
gen receptors (ERa, ERB) and progesterone recep-
tor (PR) in ovarian follicles. Their results showed
that blue and green light increase serum oestra-
diol and progesterone concentrations, up-regulate
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the expression of ER and PR in granulosa cells
of the follicles, and improve egg production and
peak laying period, suggesting that the reproduc-
tive axis in hens is regulated by light colour.
Thus, the light spectrum is a physiologi-
cal factor regulating neuroendocrine, immune,
and haematopoietic adaptive responses in hens.
Short-wavelength light enhances immune re-
sponse, while long-wavelength light enhances
reproductive response, erythropoiesis and throm-
bopoiesis, thereby promoting better functional
adaptation of the haematological system in the
context of modern poultry farming. These obser-
vations are supported by the findings of N. Tez &
M. Aksit (2024), who evaluated the effects of red
monochromatic LED light compared with white
LED light on laying hen performance in terms of
sexual maturity age, egg production, egg quality,
feed intake and certain behavioural traits in en-
riched cages. The researchers reported that red
LED light accelerated sexual maturity and peak
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laying and enhanced egg production and egg
weight when compared to white light. Howev-
er, no significant differences were noted among
groups for feed intake, feed conversion, most egg
quality traits or behavioural characteristics.
One-way analysis of variance showed that
light wavelength had a significant impact on
all the assayed haematological parameters (Ta-
ble 3). In case of leukocytes, the highest pro-
portion of variance was explained by the factor
“light spectrum” F =684.2; p < 0.001 (n?=0.89),
which corresponds to 45%-46% intergroups dif-
ference. There were also significant differences
in haemoglobin - F=312.5; p<m0.001 (n2=0.78),
haematocrit - F=97.4; p<0.001 (n2=0.62), eryth-
rocytes - F=421.7; p<0.001 (n?=0.84), throm-
bocytes - F=859.3; p<0.001 (n?=0.91), ESR -
F=204.8; p<0.001 (n? = 0.73). The n?2 values show
strong and stable effects of light spectrum on
haematopoiesis, which are particularly sensitive in
the white blood cell and megakaryocyte lineage.

Table 3. Influence of lighting spectrum on the haematological characteristics of hens
(one-way ANOVA)

Haematological F-value p-value n* (proPortion Effect description
parameter of variance)
Leucocytes 684.2 <0.001 0.89 le?'fesrt;‘r’]’;g:lffs% fg;ﬁg’;p
Haemoglobin 312.5 <0.001 0.78 Strong effect of the light spectrum
Haematocrit 97.4 <0.001 0.62 Moderately strong effect
Erythrocytes 421.7 <0.001 0.84 Very strong effect
Thrombocytes 859.3 <0.001 0.91 Maximally pronounced effect
ESR 204.8 <0.001 0.73 Strong effect

Source: developed by the authors

The photoregulatory mechanisms seem to be
involved in the united effect of the light spectrum
on the neuroendocrine and immune systems.
The effect of the short-wavelength blue light is
likely related to the high immune activity, which
maintains the higher levels of leukocytes and
ESR. The long-wavelength light, in turn, proba-
bly excites transcranial hypothalamic photore-
ceptors that stimulate the reproductive axis and
promote an increase in oestradiol and progester-
one levels. The latter induces erythropoiesis and

thrombopoiesis and increases the levels of hae-
moglobin, haematocrit and erythrocytes. It par-
tially suppresses immune function and decreases
ESR. Thus, the spectral composition of light reg-
ulates the ratio of reproductive function and im-
mune activity to improve functional adaptation of
the haematopoietic system.

Conclusions
The spectral composition of light has a deter-
mining role in the control of the haematological
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condition of laying hens. The short-wavelength
blue light is characterised by enhanced leukocy-
togenesis and higher erythrocyte sedimentation
rate values, which can be attributed to the activa-
tion of immune function and the predominance
of immunoregulatory mechanisms. As the wave-
length of the light increases (green, yellow, red),
we observed a stepwise increase in the concen-
tration of haemoglobin, haematocrit, and the con-
tent of erythrocytes and thrombocytes, which is
evidence of the activation of erythro- and mega-
karyocytopoiesis and enhanced oxygen-transport
function of the blood. Leuko- and megakaryocytic
lineages of haematopoiesis are the most sensi-
tive to the spectral composition of light, which
highlights their key role in the adaptation of the
organism to the light environment. The decrease
in erythrocyte sedimentation rate observed under
the long-wave light is related to the stabilisation
of the physicochemical properties of the blood
and the development of adaptive mechanisms di-
rected toward the maintenance of homeostasis in
conditions of increased reproductive load. In gen-

traits of laying hens. In the case of switch-
ing blue to red light, the significant decrease
of leukocyte by 45.6% (p < 0.001), increase of
haemoglobin by 51.8% (p < 0.001) in red light
compared with blue light, the significant in-
crease of erythrocyte by 52.2% (p < 0.001) and
significant decrease of erythrocyte sedimenta-
tion rate by 22.6% (p <0.001) in red light were
detected. Future research should focus on in-
vestigating the impact of certain combinations
of the spectrum of lighting on physiological
traits and adaptive reactions in laying hens in
order to improve these traits. The study of the
interactions among light spectrum, reproduc-
tion and production traits (laying, egg quality,
morpho-functional state of the reproductive or-
gans) and the use of the cellular and molecular
methods for the understanding of the functions
of neuropeptides and hormonal pathways in
the realisation of lightdependent effects are of
great interest.
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AHoTauifa. MeToo pgocnifkeHHs 6yn0 BMBYMTM BMSIMB MOHOXPOMHOMO OCBITNIEHHS HA rEMaTOMOriYHi
NOKa3HWKKM Kypen-Hecyqyok kKpocy Hy-Line W-36. byno npoBeaeHo ekcnepuMEHT i3 YoTMpMa rpynamu
nTUUi, Ae BiAMIHHICTIO CNyryBaB KOAip CBiTna: GAaKUTHWIA, 3€NeHUI, XOBTUM Ta YepBOHWIA. AHani3
reMaToNoriyHMX NapameTpiB BK/KOYAB BU3HAYEHHSA KiNbKOCTi NEMKOLMTIB, epUTPOLUTIB, TPOMOOLMTIB,
KOHLEHTpauii reMornobiHy, reMaTokpuTy Ta LWBMAKOCTI ocigaHHa eputpoumTie (LLUOE). Pesynbtatun
MoKasanw, WO CNEKTPaNbHWUI CKNAL OCBITNEHHS CYTTEBO BM/IMBAE HA CUCTEMY KPOBOTBOPEHHS Y KypeWn.
JlerkoumTapHa akTUBHICTb MOCTYMOBO 3MEeHLYBanacs Npu nepexoni Big KOPOTKMX 4O AOBIUX XBWb,
WO CBiAYMTb NPO 3HWXEHHN IMYHHOI akTMBaLii Mig Ai€to Tennoro ceitna. KoHueHTpauis reMornobiny
Ta remMaTokpuT 36iNblUyBannCs NPU BUKOPUCTAHHI XKOBTOrO i 4epBOHOrO CBiTNA, WO BifoOpaxae
CTUMYNSLi0 epuTponoesy Ta 36inbweHHs 06’eMy GopMeHUX enemMeHTiB KpoBi. KinbKicTb eputpouuTie
3pocTana y XOBTOMY Ta YEPBOHOMY CNEKTPAX, TOAI SK TPOMOOLUTU NPOSBASAN HAMBINbLLY YYTAUBICTb A0
LLOBIMX XBWJb, LLO CBiAYMTb MPO aKTMBALI MerakapioumMTapHoro poctka. LUOE HaBnaku 3HMXKyBanocs
npw 36iNbLIEHHI 4OBXMHU XBUITI, LEMOHCTPYOUM CTabinisaLito B'93KOCTi KpOBi Ta 3MEHLIEHHS arperauii
eputpoumTiB. OoHO(AKTOPHMI AMCNEPCiMHMIA aHani3 NiaTBEPAMB CTAaTUCTUYHO 3HAYYWMM BNAWB
CNeKTpanbHOro CKNafy CBiTna Ha BCi gocnigkeHi napameTtpu. MNposeneHni aHanis ekcnepuMeHTanbHUX
AAHMX 33aCBiAYMB ICTOTHY 3aNEXHICTb reMaTonoriyHoro CTaTycy Kypen-Hecyyok Bif, CNeKTpanbHUX
XapaKTePUCTUK CBITNOBOr0 pexuMy. 30KpeMma, Mpu 3MiHi OGNaKMTHOrO OCBITIEHHS HAa 4YepBOHEe
BCTQHOB/IEHO 3HWXEHHS KinbKoCTi nenkoumTie Ha 45,6 % (p < 0,001), BoagHoYac piBeHb reMornobiHy
3pocTtaB Ha 51,8 % y yuepBOHOMY cnekTpi NOpiBHAHO 3 6naknTHMM (p < 0,001). Kpim Toro, BUKOPUCTaHHS
4YepBOHOrO CBIT/Na CYNPOBOAXKYBANOCS AOCTOBIPHUM 36iNbLUEHHAM YMCENbHOCTI epuUTpoLuTiB Ha 52,2 %
(p < 0,001) Ta 3MEHIWEHHAM WBKUAKOCTI iX ocigaHHa Ha 22,6 % (p < 0,001). OtpumaHi pesynbtati
$opMytloTb HAayKOBO OBIPYHTOBaHY OCHOBY A/ pO3pobNAeHHs pekoMeHAauild WoA0 3acTOCYBaHHS
MOHOXPOMATUYHMUX i KOMBIHOBAHMX CBITNOBMX PEXMMIB 3 METOK OMTMMI3aLii NpoayKTMBHOCTI Ta
NiABULLEHHS CTPECOCTINKOCTI Kypen-Hecy4oK

KniouoBi cnoBa: neiikoumTn; epuTpoLuTh; TPOMOOLUUTH; reMOrN06iH; reMaTOKPUT; CNEKTPasbHUI CKNaL,;
iMyHHa aKTUBHICTb
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