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Abstract
Due to its low toxicity and high bioavailability, nanotechnology has recently proposed a number of new
effective forms of nutritional supplement ingredients. Nano-selenium is one of these due to its distinct
characteristics of small particles and increased surface area of compounds, allowing for the possibility of biological
interactions. 48 laying hens of a Ross breed, who were 47 weeks old, were employed in this investigation the trial
ran for two months. Two different meals were provided to the birds: one was a conventional diet, and the other
was a non-standard diet that included crushed yellow maize to facilitate molting. Six groups of birds were formed,
each with regard to eight birds: A first group received a regular diet, while the second group was only received
crushed yellow tops, the third group was given organic-Se (2 g/L) along with a standard diet, the fourth group was
given nano-Se (0.5 ml/L) along with a standard stalk, the fifth group was given organic-Se with molting (2 g/L),
and the sixth group was given nano-Se with molting (0.5ml/L). The results showed a rise in feed consumption,
average egg weight, and production of eggs with an improvement in the feed conversion factor for egg production
for the selenium groups, they also showed an elevate in the red and white blood cells, hemoglobin level, with
packet cell volume, additionally, treatment with selenium increased glutathione while lowering malondialdehyde
levels compared to the control and molting. We draw the conclusion from this study that organic and nanoselenium have beneficial effects in reducing the drawbacks of straw and bringing back the majority of the values
to their normal state, which is close to control.
Keywords: nano-Se, laying hen, RBC, WBC, molting

Introduction
It is essential to have wholesome, premium animal products that are packed with
micronutrients to support global human health (1). With over 30% of the world's total meat
production, livestock outcome is the second most popular food. Selenium has been recognized
as a crucial vitamin for improving the performance, well-being, and antioxidant system of
chickens (2). Despite the fact that both organic and inorganic forms of selenium have positive
effects on poultry productivity and are routinely used in animal feed, multiple studies reveal
that the biological shape has a higher permeation in comparison to the inorganic form (3).
Numerous hormones, including thyroid hormones, are metabolized by selenium, which also
improves animal antioxidant capacity, controls immunity, productivity, and reproduction, and
lessens the harmful effects of free radicals (5).
Molting is a common method in flocks of laying hens to boost egg production and quality during
the subsequent laying cycle after temporarily halting egg production for a limited time (6). In
many commercial farms, initiated shedding of laying chickens is a common practice in livestock
husbandry. Molting is a wise management choice that encourages farmers to recycle laying
hens by molting flocks rather than purchasing replacement pullets (7). The purpose of molting
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is often to stop egg production during market changes by improving laying performance after
the molt and extending the laying hens' productive lives (8,9).
Nanoparticles are defined as particles with dimensions ranging from one to one hundred
nanometers, and because of their small size, they have characteristics that differ from their
molecules when they are larger in size, such as a larger surface area and higher absorption
capacity, which makes it easier for to use nanotechnology as feed sequel in animal diets,
particularly avian diets (10). The Latin root of the term "nano" means "to dwarf " (11). Although
many believe that nanotechnology is a relic of a bygone era, research into technologies that
support nanotechnology has increased over the past ten years. Numerous companies have
specialized in producing new types of nano-sized materials that are concerned with poultry and
livestock production systems with the aim of improving animal production efficiency.
Employment materials and methods
Animals and the creation of memorable experiences
For this study, a total of 48 rose-type laying hens were used. The birds were raised and groundbred for the duration of the two-month study in an open-type theatre. Two different types of
meals were given to the birds: a conventional ration and a non-standard feed, represented by
the use of crushed yellow maize for molting. N.R.C. (12) states that feed and water were freely
available. Six groups of eight birds each were created, with the first group serving as the control
and fed a standard diet, the second group molting with yellow corn that had only been crushed,
the third group receiving organic selenium at a rate of 2 g/L with a standard diet, the fourth
group receiving nano-selenium at an average of 0.5 ml/L with a standard stalk, the fifth group
receiving organic selenium with molting at a rate of 2 g/L
Collection of blood samples
Following the completion of the trial, the hens were killed by cutting the jugular vein in
order to collect blood samples using specialized tubes. To conduct blood tests, one portion of
the blood samples was placed in test tubes containing anticoagulants; the other portion was
placed in tubes without anticoagulants, allowed to coagulate at ambient temperature, and then
throw away at a speed of 3000 rpm for 15 minutes to induce up to the time of the laboratory
tests, serum specimens were kept at -20°C.
Examined characteristics
Hemoglobin concertation (Hb), hematocrit (PCV), mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH), and mean corpuscular hemoglobin concertation (MCHC) (13)
in addition to red blood cell count (RBC), white blood cell count (WBC), leukocyte differential
count (DLC), stress index (heterophils/lymphocytes), based on Campbell (14) were imposed
using blood samples that included anticoagulants, malondialdehyde and glutathione levels in
serum samples were calculated.
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An analysis of the data
The results were initially analyzed using one-way variance analysis (ANOVA), and Duncan's
multiple variety trial was used to assess the importance of variability among firms on the
opportunity level (P0.05) using the SPSS system to analysis the information. (15).
Results
According to the findings in Table (1), the total feed consumption rate, egg weight rate, egg
production, and egg production percentage all significantly decreased at the probability level
(p≤0.05), while the feed conversion factor for egg production significantly increased (negative
effect) comparing the lashing to the control group. In comparison to the control, the organic
and nano-selenium groups at a rate 2g/L and 0.5ml/L significantly increased the total feed
consumption rate, average egg weight, egg production, and the percentage of egg production,
the nano-selenium group in these above traits outperformed the organic selenium group, and
both groups showed a significant decrease (improvement) in the feed conversion factor for egg
production in comparison to the control. The results of the organic and nano-selenium groups
with molting indicated a significant increase in the total feed consumption rate, the average egg
weight, egg production and the proportion of egg production compared with the molting group
alone, while the nano-selenium group with molting outperformed the organic selenium group
with molting in these above characteristics, the feed conversion factor for egg production
significantly decreased (leverage) in both groups when compared to the molting group alone.
These findings show that the feed conversion factor for egg production in the nano-selenium
group with molting has reverted to normal levels, coming close to the control group.
Table (1) Impact of nano and organic selenium some productive values in laying hens
during forced molting (for eight weeks).
Parameters
Groups
Control
(stander
ration)
Molting
(yellow corn)
Organic
selenium
(2g/L)
Nanoselenium
(0.5ml/L)

Average
feed
intake
(g/hen)
734.39
± 1.94 c

average
egg
weight
(g)
51.05
± 0.21 e

Egg
H.D% F.C.R (g
production/hen
feed/g
egg)

289.66
± 32.63 e

47.41
± 0.43 f

0.28
± 0.11 e

784.57
± 3.57 b

61.59
± 0.32 b

4.95
± 0.04 b

799.74
± 5.47 a

65.85
± 0.10 a

5.07
± 0.05 a

4.70
± 0.05 c

67.18
± 0.75
c
4.01
± 1.71
f
70.75
± 0.57
b
72.54
± 0.75
a

3.06
± 0.03 c
7.31
± 3.15 a
2.59
± 0.01 e
2.39
± 0.02 d
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-

Organic
687.74
52.99
3.52
50.44
3.67
selenium+
± 11.50 d ± 0.16 d
± 0.03 d
± 0.55 ± 0.08 b
molting
e
(2g/L)
Nano689.21
55.94
3.98
56.91
3.11
selenium +
± 16.23 d ± 0.11 c
± 0.03 d
± 0.58 ± 0.05 c
molting
d
(0.5ml/L)
The aforementioned numbers stand for the mean ± standard error.
There are significant variations between the clusters at the rate of probability (p≤
0.05), as indicated by the little English letters within the same column.
H.D% = Hen Day
F.C. R= Food conversation ratio (g feed/g egg)

As per the findings in Table (2), the numbers of erythrocyte, leukocyte, hemoglobin
concentration, and hematocrit were all substantially lower (p ≤0.05) in molting than those
of the control group. In compared with the control group, the organic and nano-selenium
groups with concentrations of 2g/L and 0.5ml/L, respectively, substantially increased the
rate of erythrocyte, leukocyte, Hb concentration, hematocrit. In comparison to the molting
group alone, the organic and nano-selenium groups with molting displayed a considerable
increase in the quantity of erythrocyte, Hb concentration, and packet cell volume. The digit
of red and white blood cells was higher in the group of nano selenium with molting than in
the group of organic selenium with molting. The aforementioned data show that hemoglobin
concentration, packet cell volume, and the number of red and white blood cells have all
returned to normal levels as in the control group in the nano selenium group with molting,
and the same is true in the organic selenium group with molting in the numbers of RBC.
Table (2) Impact of nano and organic selenium on blood picture in laying hens
during forced molting
Parameters

RBCs
1x106/mm3

WBC
1 x103/mm3

Hb
mg/100ml

PCV%

3.18
±0.13 cd
2.50
±0.07 e
3.94
±0.05 b
4.41
±0.08 a

4.64
±0.13 c
3.54
±0.29 d
5.45
±0.23 b
6.48
±0.36 a

6.92
±0.15 b
5.18
±0.14 e
7.38
±0.15 b
8.96
±0.20 a

30.28
±0.42 b
27.27
±0.30 d
32.13
±0.38 a
33.05
±0.35 a

Groups
Control
(Stander ration)
Molting
(Yellow corn)
Organic selenium
(2g/L)
Nano-selenium
(0.5ml/L)
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Organic selenium+
molting (2g/L)

2.97
±0.04 d

3.79
±0.12 d

6.31
±0.22 cd

28.91
±0.20 c

Nano-selenium +
3.29
4.04
6.62
29.87
molting (0.5ml/L)
±0.10 c
±0.06 c
±0.11 bc
±0.27 bc
- The aforementioned numbers stand for the mean ± standard error.
- There are significant variations between the clusters at the rate of probability (p≤
0.05), as indicated by the little English letters within the same column.
According to Table (3) findings, the mean corpuscular volume substantially elevates in the
molting group compared to the control group, while the MCH and MCHC considerably
lowered. When compared to the control group, the results demonstrated a substantial decrease
in MCH and MCV for the organic and nano selenium groups at concentrations of 2g/L and
0.5ml/L, respectively. Significantly higher mean corpuscular hemoglobin concentration after
exposure to nano selenium compared to control, in comparison to the organic selenium group,
the nano selenium group similarly demonstrated a large increase in MCH and MCHC with a
considerable decrease in mean corpuscular volume. In comparison to the molting group alone,
the results of the organic and nano-selenium groups with molting showed a substantial decrease
in the MCV and a significant rise in the MCH and MCHC. In comparison to the nano selenium
group with molting, the organic selenium group did better in terms of MCV and MCH, as well
as with a considerable drop in the mean corpuscular hemoglobin concentration. The
aforementioned findings also demonstrated that the mean corpuscular volume may be restored
to normal levels, which are close to those of the control group, in the organic selenium group
with molting.
Table (3) Impact of nano and organic selenium in MCV, MCH and MCHC in laying
hens during forced molting
Parameters

MCV
Micron

MCH
Picogram

MCHC%

Groups
Control
(Stander ration)
Molting
(Yellow corn)
Organic selenium (2g/L)

95.75
21.89
±3.75 c
±0.91 a
109.00
18.88
±4.75 a
±1.91 c
81.49
18.71
±1.88 e
±0.55 c
Nano-selenium
74.89
20.30
(0.5ml/L)
±1.09 f
±0.38 b
Organic selenium+
97.37
21.31
molting (2g/L)
±1.76 b
±0.79 a
Nano-selenium +
90.87
20.19
molting (0.5ml/L)
±2.26 d
±0.67 b
- The aforementioned numbers stand for the mean ± standard error.

22.88
±0.57 b
19.42
±0.38 d
22.99
±0.60 b
27.11
±0.39 a
21.84
±0.88 c
22.12
±0.36 b
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-

There are significant variations between the clusters at the rate of probability (p≤ 0.05),
as indicated by the little English letters within the same column.

As per the results in Table (4), there was a significant increase at the eventuality level (p≤0.05)
in the percentage of heterophiles, the percentage of monocytes, and the stress index in the
molting group compared to the control group, with a statistical decline in the percentage of
lymphocytes. The organic and nano-selenium groups at a rate 2g/L and 0.5ml/L respectively
showed a dramatic increase in the proportion of monocyte in comparison with control, and the
organic selenium group indicate a dramatic raise in the proportion of lymphocytes with a
statistical decline in the rate of heterophile and stress index in comparison with control , whereas
the selenium nano group showed a dramatic reduction in lymphocyte proportion as compared
with control, and the nano selenium group outperformed the organic selenium group in the
proportion of heterophile and stress index which in turn showed a significant increase in
lymphocyte proportion compared to the selenium nano group. When compared to the molting
group alone, treatment with organic selenium with molting cause an eventuality decline in the
proportion of heterophile and stress index with a significant increase in the lymphocytes,
whereas treatment with nano selenium with molting resulted in a dramatic raise in the
proportion of heterophile with a significant decrease in the lymphocytes. The results also
revealed an excess in the rate of heterophiles and the stress index, as well as an eventually
decline in the percentage of lymphocytes for the nano selenium molting group compared to the
organic selenium molting group. The results show that the organic and nano-selenium groups
with molting returned the proportion of monocytes and stress index to normal levels, hassling
to the control.
Table (4) Impact of nano and organic selenium in differential leukocyte count in
laying hens during forced molting
Parameters Lymphocyte% Heterophils% Monocyte% Basophils% Eosinophils% H/L
Groups
Control
(stander
ration)
Molting
(yellow
corn)
Organic
selenium
(2g/L)
Nanoselenium
(0.5ml/L)
Organic
selenium+

72.81
±3.11c

14.82
±1.63 d

10.24
±0.60 b

0.94
±0.39 a

1.12
±0.32 a

0.20
±0.03 b

70.78
±1.73 e

18.19
±2.34 b

12.04
±0.91 a

0.99
±0.40 a

1.14
±0.39 a

0.22
±0.04 a

74.69
±3.17 b

12.71
±1.13 f

11.21
±0.87 a

0.89
±0.36 a

1.17
±0.41 a

0.17
±0.02 c

70.48
±1.62 e

15.18
±1.92 c

12.64
±0.98 a

0.97
±0.40 a

1.10
±0.29 a

0.21
±0.03 b

76.19
±4.06 a

13.25
±1.19 e

10.54
± 0.72 b

0.87
±0.31 a

1.15
±0.41 a

0.17
±0.02 c
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molting
(2g/L)
Nanoselenium +
molting
(0.5ml/L)

71.89
±2.87 d

18.61
±2.83 a

10.52
±0.69 b

0.93
±0.37 a

1.21
±0.42 a

0.25
±0.06 a

- The aforementioned numbers stand for the mean ± standard error.
- There are significant variations between the clusters at the rate of probability (p≤ 0.05),
as indicated by the little English letters within the same column.
The statistical analysis results shown in Figures (1,2) at the level of probability (p≤ 0.05)
indicated a significant reduction and an elevate in glutathione and malondialdehyde value in
the molting group compared to the control group. The organic and nano selenium groups at a
rate 2g/L and 0.5ml/L respectively showed a statistical raise in glutathione levels with a
significant dropping in malondialdehyde value when compared to the control group, while the
nano selenium group outperformed the organic selenium group and showed a significant
increase in glutathione levels with a decrease in malondialdehyde levels. The results also
showed a dramatic raise in glutathione rate with an eventually reduction in malondialdehyde
value in the organic and nano selenium groups with molting compared to molting alone, and
the nano selenium group with molting caused a significant decrease in malondialdehyde levels
compared to the organic selenium group with molting. When compared to the control group,
the data show that nano selenium with molting improves the state of antioxidants by increasing
glutathione levels and decreasing malondialdehyde levels to normal levels.

ng/ml

GSH
8
7
6
5
4
3
2
1
0

Mean

c

a

b

d

d

e
Control
(stander
ration )

Molting (
yellow
corne)

Organic
selenium
(2g/L)

Nanoselenium
(0.5ml/L)

Organic
selenium+
molting
(2g/L)

Nanoselenium +
molting
(0.5ml/L)

3.72

1.09

3.98

4.01

2.82

2.91

Groups

Figure (1) Impact of nano and organic selenium in glutathione in laying hens during
forced molting
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ng/ml

MDA
6
5
4
3
2
1
0

Mean

b

a
e

f

c

d

Control
(stander
ration )

Molting (
yellow
corne)

Organic
selenium
(2g/L)

Nanoselenium
(0.5ml/L)

Organic
selenium+
molting
(2g/L)

Nanoselenium +
molting
(0.5ml/L)

2.6

2.83

1.63

1.49

2.41

2.21

Groups
Figure (2) Impact of nano and organic selenium in malondialdehyde in laying hens
during forced molting
Discussion
According to the findings, the molting group resulted in a decrease in the bird's production
parameters, such as feed consumption, egg weight, egg production rate, and percentage of egg
production, with an increase in the feed conversion factor for egg production (detrimental
affect) and a decrease in most of the blood parameters, as well as an elevate in oxidative damage
by increasing malondialdehyde and decreasing glutathione level. The treatment with organic
and nano selenium improved the negative effect of molting and returned most of the parameters
to their normal position, close to the control group, which corresponds to what was mentioned
Meng et al (2019) (16) that adding selenium in its various forms, including organic and nano,
to laying hen diets led to an increase in feed consumption, egg weight, and production eggs
with an improvement in the feed conversion factor for egg production in additament to an
elevate in the glutathione and a decline in malondialdehyde, according to Lui et al (2020) (17)
administering 0.3ppm selenium to laying hens resulted in an increase in glutathione and a
decline in malondialdehyde levels. The special properties of selenium in particular its nanoform, can be credited to its important impact, selenium (Se) is required by animals for growth,
vitality, endocrine and metabolic functions in multiple tissues (18). Even though selenium
fortification has become popular for various species, new research shows that Se-nanoscale
have a wide nutritive value, catalytic activity, and absorbability, but minimum toxicity when
particularly in comparison to another Se sources (19). Se was already demonstrated to benefit
numerous animal species by getting better their redox and overall validity, as well as their own
efficiency and reproductive manifestation (20,21). Antioxidants shield the body from the
damaging generation of reactive oxygen species produced throughout metabolic activities. (22).
Se exerts resveratrol capabilities by increasing glutathione peroxidase vigor (23) and striving
to improve immune reaction (22). It also diminishes hydroxyl radicals and hydrogen peroxides
while working to improve lipid oxidative stability, thereby protecting animal health (24). The
addition of nano-Se to the diet risen final weight gain, feed conversion efficiency (FCR), and
regular average daily gain. (20). The treatment's improvement in blood traits may be due to
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selenium, because Se is a main element of glutathione peroxidase, where it provides protection
to blood cell aspects and elements from lipid peroxidation to epithelium, going to add 1 mg of
nano-Se /kg of feed improves the stability of cellular membrane and immune cell effectiveness.
(25) The addendum of diverse organic-Se or nano-Se sources to chicken ration resulted in a rise
in the rate of RBC and Hb rate, and Se enhance the function of the blood forming tissue in order
to rise the rate of RBC, Hb content, and the packet cell volume (25). Those certain results
coincide to those procured by Selim et al (2015) (27), who discovered that use organic or
nanoscale forms of selenium to the broiler ration increase RBC, hematocrit, and Hb amount
when compared to inorganic selenium. El-Sheikh et al (2010) (28) also found that organic
selenium when adding at 0.2 and 0.3 ppm statistically raise hemoglobin levels, and Mohapatra
et al (2014) (29) noted that nano-Se is greater efficacy in raising hematological remedies than
inorganic sodium selenite at 0.3 ppm, and that selenium has an antioxidant property on the red
blood cell surface as the erythrocyte count and Hb rate rise, so does the maturation of
erythropoiesis (30). The findings also revealed a significant lowering of MCV, which could be
likened to an inverse correlation with a rise in the rate of red cells, while the dramatic elevate
in the level of MCHC could be credited to the presence of a direct relation with the identified a
rise in hemoglobin (31). The optimized role of selenium, boosting the immune status of the
bird, and reduces the impact of oxidative stress can be credited to the importance of selenium
in enhancing intrinsic environs of the chickens, as indicated by Muhammad et al (2021)(32)
that supplementing laying hen diets with organic selenium at a dose of 0.3 mg/kg ration
enhanced efficiency by excess in the length and width of the villi, an upgrade in the internal
environment through a rise in the number of Lactobacilli with a decrease in the number of
E.coli, and thus selenium plays a large vital role in feeding laying hens.
Conclusion
We assert from this study that the addition of organic and nano-selenium improved most of the
physiological traits of laying hens during forced molting, with the prospect of going back most
of the values to their normal spot close to control, as well as the importance of nanocomposites
as feed ingredients due to their distinguishing properties of tiny size of their molecules and the
provision of a larger surface area, facilitating digestion and absorption.
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