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Abstract

Poultry management is associated with light due to positive effects of photoreceptors on animal’s growth, immunity and homeostasis. Colors
influence the efficiency of poultry performance and behavior. Light-emitting diode (LED) can use for providing monochromatic light source.
In this trial, two hundred Ross 308 broiler chicks were studied in four different light groups as follows; White (Control), Red (RL), green (GL)
and blue (BL) during 42 trial days. At the end of the study, the serum Superoxide dismutase (SOD), Catalase (CAT), Glutathione Peroxidase
(GPx) and malondialdehyde (MDA) enzyme activities were measured to evaluate the oxidant-antioxidant balance. The oxidant marker MDA
was found the highest value in group RL (p:0.0001 ; 9.24+0.33). On the other hand, in group GL, all antioxidant parameters were found the
highest value (p<0.05). Also, SOD and GPx values were increased in group GL (SOD: 150.61+9.14 ; GPx: 186.96+10.50) than BL (SOD:
139.29+5.19 ; GPx: 160.02+3.15) statistically (p<0.05). The results showed that red light may be a stressor, and on the contrary, green light may

be a positive monochromatic color for growth, oxidant-antioxidant balance and homeostasis for broilers.
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Introduction that, they have five light receptors in their eyes which
get an ability to see many colors to them.* According to
The light is converted to impulses to brain and effects on  these structures, lightening is regarded an environmental
several physiological mechanisms!. Also, types of pho- stress factor for chicken’s physiology and poultry
toreceptors in the eye have a complex process for visual =~ management.’ Many mechanisms are influenced by
system. However there are some differences between hu- ~ colors of light, ~especially growth performance,
man and animal vision. The human eye detects a narrow  reproductivity, egg production and quality.®”
range between 400-700 nm wavelengths on the scale in the
electromagnetic spectrum. On the other hand, chickens ~Color is an important aspect of light due to its effect
can perceive smaller wavelengths (350nm) than humans on several physiological mechanism and behavior in
as superior. Thus, they can sense the wavelengths of light ~ poultry. The artificial ~colors used for poultry
in the wider spectrum.2* Chickens have seven photore- ~Mmanagement are named white, red, green and blue. Red

ceptors in their eyes to separate the light colors. Besides ~light gives animal more activity such as walking,
flapping, aggression and
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cannibalism.”® Green and blue lights are called tranquilizer
colors, and stimulate drinking, bathing, sleeping, sitting
which have positive impact on animal growth, reproduc-
tivity and immunity.”*!* It was reported that both green
and blue lights reduce negative effects of stress and main-
tains the immunity."" Also, increase of the antioxidant en-
zyme activities by blue light in poultry was determined by
some researchers.'>"?

The oxidant antioxidant balance in healthy status can be
explained with superiority of antioxidant capacity. In a-
nimals, stressful stiuations such as long lightening,
light colors, crowded, nutrition and etc. cause a damage
in this balance, and oxidation is occured.'* Nevertheless,
several pathological conditions could be existed in

growth,  immunity, reproductivity = and  animal
products.”"” The first defense systems responded the
cellular ~ homeostasis are antioxidant enzymes."

Malondialdehyde (MDA) is known as the most important
molecule for oxidative status in tissue or cells. Belong to
oxidative status, antioxidants are released to fight for
homeostasis, however if they’re insufficient, exogenous
antioxidants could be given to regulate the oxidant
antioxidant balance.” The best natural antioxidants in
organism are carotenoids, glutathione (GSH), glutathione
peroxidase (GPx), superoxidase dismutase (SOD) and ca-
talase (CAT) which also act as a free radical scavenger by
eliminate the lipid peroxidation and oxidative damages.***!

Light-emitting diode (LED) is a popular monochromatic
light source commercially. The advantage of LED lamps

is single intensity of wavelength which has a narrow half

band output.** LED light spectra impacts photoperiodic
answer of birds. This effect of LED light influences the
broiler’s growth, behavior, immune response, physiological
and biochemical alterations.”** According to these lite-
ratures, it can be said that light management is important
for improvement of poultry productivity and welfare of
animals. In this trial, we aimed to determine the effects of
three monochromatic LED lamps in colors red, green and

blue on oxidant and antioxidant enzyme activities in broil-

ers.

Material Methods

Birds and Housing

The experiment was carried out in chicken coops in the
Animal Husbandry Facilities of the Agriculture Faculty,
Tekirdag Namik Kemal University. The study was carried
out with the permission of University Animal Experimen-
tation Local Ethics Committee (Approval number:
T2017-7-5). A total of 200 Ross 308 broiler chicks were
obtained from a parent flock randomly mating for animal
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of the study. The chicks of one day age were placed in
4 deep cages in the trial room isolated from daylight
black
compartment. The birds were housed d 0 in separate

and a screen was drawn between each
rooms.

Groups were divided into 4 as follows respectively:
White light (Control, 400-760 nm), Red light group
(RL, 635-700 nm wavelength), Blue light group (BL,
450-490 nm wavelength) and Green light group (GL,
490-560 nm wavelength). Each

randomly allocated 50 animals. LED lighting fixtures

trial group was
were mounted on each cage and adjusted so that there
was no reflection on the other cages. The LED lamps
were placed 10 cm above the head of broilers. The light
was arranged period of 23 hour (23L:1D). Chicks were
fed with 24% HP and 2900 kcal/kg ME powdered feed
throughout the trial and ad libitum access to feed and

water during 42 trial days.
Blood samples and Antioxidant Status

Birds were slaughtered at the end of the trial and the
blood samples were taken from jugular vein at the
slaughter day. 10 of each group totally 40 samples were
collected into anticoagulant blood tubes. Plasma was
obtained by centrifugation at 3000 g for 10 minutes
and stored at -20 °C until analyses day. Antioxidant
enzymes in plasma such as Superoxide dismutase (SOD),
(CAT) (GPx)
enzyme activities were measured with commercial Kkits
USA) by microplate
(MDA)
measured according to the colorimetric method by
Yoshoiko et al.”

Catalase and Glutathione Peroxidase
(Cayman Chemical Company,

reader and malondialdehyde levels were

with spectrophotometer.
Statistical analysis

All the values were grouped and calculated as means
tstandard errors. Statistical analyses performed with
SPSS (Version 20.0). All parameters were examined by
the

significant at p<0.05.

One-way for difference between groups and

If the
between groups was provided to be significant (p<0.05),

considered difference

Tukey’s test used.” Nevertheless, Kruskal Wallis was used
for analyzed the differences be-tween means in non-
homogenous groups, and following Mann Whitney U
test applied between groups one by one.”’

Results

the the MDA,
determined for stressful condition. The MDA value was

In study, oxidant marker,

was

increased in group red light (RL) compared to group
Control (p:0,0001 ; 5.48+0.12 and 9.24+0.33, group
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Figure 1: The effect of monochromatic light differences on the
change of serum oxidant and antioxidant values. A) Malondial-
dehyde (MDA) enzyme value; B) Superoxide dismutase (SOD)
enzyme value; C) Catalase (CAT) enzyme value ; D) Glutathi-
one Peroxidase (GPx) enzyme value.

Groups: Control, RL: red light, GL: green light, BL: blue light,
respectively.

* p<0.05, RL, GL and BL versus C group

# p<0.05, GL and BL versus RL group

+ p<0.05, GL versus BL group
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were found higher in groups GL (SOD, CAT and GPx
respectively; 150.61+9.14, 4.18+0.07 and 186.96+10.50)
and BL (SOD, CAT and GPx respectively; 139.29+5.19,
3.69+0.08 and 160.02+3.15) compared to Control group
(SOD, CAT and GPx respectively; 133.68+8.49, 3.86+0.18
and 156.14+5.67) statistically (Figlb-1c-1d ; p<0.05). On
the other hand, between group Green and Blue, differences
were found in SOD and GPx statistically (SOD and GPx p
values respectively, 0,007 and 0,038).

Discussion and Conclusion

In poultry management, lightening procedure is import-
ant due to the chickens’ sensitivity to light color or lighten-
ing periods. Light has a stimulating effect on photorecep-
tors that results in release of hormones for development
of stress and aggression.”®® To evaluate the stress which
from oxidant and antioxidant capacity is necessary to de-
fine. Organisms have specific molecules for determining
this oxidation cellularly such as MDA, GSH, SOD, GPx
and CAT etc. There is a balance between these oxidant and
antioxidant molecules for homeostasis. Although stress
gives an increase in oxidants, oxidation lead to decrease in
antioxidants. However, to generate the metabolism in that
situation, antioxidants are produced and oxidative damage
is repaired.’*”!

Our results showed that oxidant and antioxidant balance
of broiler were affected by LED light colors (Figure 1). An-
imals exposed under red light had the higher MDA value,
which can be a stress marker, compared to group control
(p<0.0001) although there was no differences were found
among groups GL and BL (p>0.05). This result may be due
to the red light improvement effect on cellular oxidative
activity. Similarly, it was reported that red light had a stress
effect such as cannibalism in hens.*”

Several studies suggested that monochromatic colors,
green and blue have positive effect on growth and welfare
against to stress especially in poultry management.”" In
the present study, the antioxidant enzymes values were
increased in groups GL and BL compared to group Con-
trol statistically (p<0.05). Animals reared under green
light (group GL) had the highest SOD (150.61+9.14), CAT
(4.1840.17) and GPx (186.96+10.50) values compared to
group Control and BL (Fig 1b-1c-1d; p<0.05). These in-
creases of antioxidative enzymes may be explained by
oxidative defense mechanism which occurs with cellular
protein expression. Abdo et al."” determined that blue light
could maintain the mRNA expression, and thereby pro-
teins known as SOD, CAT and GPx1, which are important
in oxidative antioxidative balance were increased. There
are some reports about the efficiency of green and blue
light on bird’s growth.'*” Those studies, it was indicated
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that although blue light induces the growth in old age
of birds, green light stimules the growth in youngers.
Woodard et al.** also reported that green and blue light
has  the effect

Monochromatic have

positive in Japanese  quails.

colors been important for
poultry management, especially green and blue. The
obtained results suggest that either green or blue light
has the best result for antioxidative balance of organism
and maintain welfare. Thereby, green and blue light
colors may be the sources for lightening process in
poultry management. Furthermore, it can be said that
green and blue light might be the best colors replace to

others in broiler production.
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