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THE aim of this study is to determine the role of bee pollen in improving the blood parameters 
and heat shock proteins 90 of male quail exposure to high floor density. The total number 

was (300) 7-week-old birds, distributed randomly into 6 experimental groups, for 8 weeks. The 
1st group was put of 21 birds / m2, the 2nd group was put of 21 birds / m2 and bee pollen (BP) was 
added at a 20 g/kg feed, the 3rd group was put of 21 birds / m2 and added of BP at dose 30 g/kg 
feed. The 4th group was high density (HD) 75 birds/m2, the 5th group was HD 75 birds/m2 and 
supplemented with BP at a 20 g/kg feed, and the 6th group was HD 75 birds/m2 and supplemented 
with BP at dose 30 g/kg feed. The results showed HD for birds caused a significant decrease 
in hemoglobin concentration, packed cell volume, mean corpuscle hemoglobin concentration 
(MCHC), lymphocyte number, albumin level, glutathione, and a significant increase in stress 
index, Heterophil number, heat shock protein 90 (HSP), and alanine aminotransferase (ALT). 
The addition of 20 and 30 BP to HD birds resulted in a significant increase in hemoglobin 
concentration, lymphocyte number, and albumin, while causing a significant decrease in stress 
index, heterophil cells number, HSP, and malondialdehyde (MDA). It is concluded that adding 
BP alone did not affect the normal parameters of blood values, while adding it to quail birds that 
suffer from high population density improved blood parameters and reduced stress.

Keywords: Bee Pollen, Blood parameters, High density quail’s numbers and Heat shock 
protein 90.
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Introduction                                                                           

Poultry breeders work to increase the density of 
bird numbers as an administrative practice used 
to reduce the cost associated with labor and 
the lack of space inside poultry breeding halls 
as well as the lack of equipment or tools used 
inside the breeding halls [1]. Poultry breeders 
often increase the density of birds per unit area, 
but this always leads to increased heat and thus 
leads to heat stress as the higher density of birds 
contributes to poor bird performance [2]. It thus 
increases heat shock proteins in the muscles and 
heart, which may enhance stress and increase the 
survival rate of stressed cells [3]. Hematological 

biochemical tests of blood are mainly used as 
indicators of the physiological and nutritional 
status of broiler chickens [4]. Some authors 
[5] showed a significant correlation coefficient 
between stress and a decrease in the number of 
white blood cells. Exposure to stress leads to an 
increase in the concentration of corticosterone 
in poultry species, including quail, where high 
levels of corticosterone in the blood lead to an 
increase in the Heterophil/lymphocyte ratio [6]. It 
was proved that increasing the number of birds 
per unit area causes oxidative stress in broilers 
as it increases the level of malondialdehyde and 
reduces the activity of glutathione peroxidase 
in the blood serum [7]. In recent years, the 
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importance of feed additives has increased in the 
prevention and treatment of diseases, as natural 
additives such as bee products, probiotics, and 
plant extracts have been used because of the 
physiological benefits of these materials to the 
body and reduce the risk of diseases as well as 
the positive effects of the immune system, where 
bee pollen attracted the attention of researchers 
because it contains phenols and flavonoids 
[8]. Bee pollen is a mixture of flower pollen 
accumulated by nectar and salivary enzymes of 
honey bee workers. The main components of 
bee pollen are proteins, essential amino acids, 
reducing sugars, lipids, nucleic acids, minerals, 
and vitamins, as well as enzymes and coenzymes 
required for good digestion [9]. Abdelnour et al. 
[10]found that nutritional bee pollen improved 
blood picture and biochemistry, as well as heart, 
liver, and kidney functions. Confirmed by Wan et 
al. [11] that bee pollen significantly increased the 
activity of glutathione in the blood serum, lowered 
the level of MDA, and improved the antioxidant 
capacity in broiler chickens. The study’s goal is to 
investigate the effect of bird population density as 
well as the role of bee pollen in blood constituent, 
liver enzymes, glutathione, malondialdehyde, 
total protein, stress index, and heat shock protein.

Material and Methods                                                     

Ethical approval:
All techniques used in the experiment were 

approved by the College of Veterinary Medicine 
/University of Mosul, Animal Ethics Committee 
(Iraq).

Quail birds’ males
This research was conducted in the animal 

house located in the College of Veterinary 
Medicine at the University of Mosul. Three 
hundred (300), 7-week-old Japanese quail were 
taken from the Agricultural Research Department 
of the Nineveh Agriculture Directorate. The quail 
were fed on the basic diet [12]. With drinking 

water provided for the duration of the 8-week 
experiment, the illumination was constant for 14 
hours a day, and the room temperature ranged 
from 20 °C to 25 °C. The relative humidity ranged 
from 45 to 60%.

Experimental design 
Male quails were randomly distributed to 6 

experimental groups, three of which (21 birds) 
were divided into three replicates, with 7 birds for 
each replicate (3 x 7), and three other groups (75 
birds) were also divided into three replicates, with 
25 birds for each replicate. (3 x 25). 1st group at 
a rate of 21 birds/m2 (control), at normal density 
(ND), and fed the basic diet. The 2nd group at a 
rate of 21 birds/m2 and the addition of diet with 
bee pollen 20 g/kg of feed, the 3rd group at a rate 
of 21 birds/m2 and fed diet with the addition of 
BP 30 g/kg of feed, the 4th group of high density 
(HD) of 75 birds/m2 on basal feed, 5th group high-
density (HD) 75 bird/m2 and diet supplemented 
with BP 20 g/kg feed, 6th group high-density (HD) 
75 bird/m2 and diet supplemented with BP 30 g/
kg feed.

Materials
Basal Ration

The birds were fed from the productive ration 
from the Andalus lab, according to the National 
Research Council [12].

Bee pollen and dose
The birds were fed from the productive ration 

with the addition of bee pollen obtained from the 
local markets of the city of Mosul, and it was 
collected by bees from palm trees in the city of 
Hilla. It was given in two doses of 20 g/kg and 
30 g/kg mixed with the ration and according to 
the groups.

Studied parameters
Weights of internal organs

Liver weight was calculated as organ 
weight/100 g of body weight [13].

The ingredients %
Wheat 22
Crushed yellow corn 42
Animal protein 4
Vegetable oil 1
Soybean 30
Salt 0.3

Limestone 0.7
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Blood parameters tests
Non clouted blood samples were collected 

from the jugular vein at the end of the experiment 
for 36 birds, 6 birds for each group. In Test 
tubes containing EDTA anticoagulant for of 
blood tests. (Hb)  concentration, according to 
the Drabkin method [14], packed cell volume, 
mean corpuscular (Hb) concentration, differential 
leucocyte count using Wright stain [15], and stress 
index [16]. Test tubes containing gel were used, 
and the blood samples were left to clot at room 
temperature, then serum was separated. The blood 
was centrifuged for 15 minutes at 3000 rpm and 
stored in sealed plastic tubes (Eppendorf tubes) 
and kept at -20 °C for the purpose of performing 
laboratory serological tests.

Blood biochemical and Liver function tests
Glutathione level estimation, it was determined 

using methods of Burtis and Ashwood [17]. 
Malondialdehyde level estimation, the level of lipid 
peroxidation in the blood serum was determined 
by measuring the amount of malondialdehyde 
[18]. Heat-shock protein determination, a ready-
made assay kit from Sun Long Biotech was used 
with ELISA technology. Determination of the 
level of alanine aminotransferase and aspartate 
aminotransferase. ALT and AST estimation kit 
from Biolabo Company was used. Determination 
kits from Biolabo Company was used for the 
estimation of total protein, albumin, and globulin.

Statistical analysis
The data was statistically analyzed using 

one-way analysis of variance, with significant 
differences between groups tested using Duncan’s 
multiple range test at a probability level (P<0.05).

Result                                                                                   

The results in Table 1 demonstrated that adding 
20 g and 30 g of BP/kg diet to a group of birds 21 
birds/m2 in comparison to the control group (number 
of birds 21 birds/m2) did not significantly alter the 
concentration of hemoglobin, the percentage of the 
packed cell volume, the mean corpuscle hemoglobin 
concentration, or the stress index. The high bird 
density (75 birds/m2) resulted in a significant 
decrease (P≤0.05) in Hb, PCV, and MCHC and an 
increase in the stress index when compared to the 
control group. The high density of birds 75 birds/m2 
caused a significant decrease (P≤0.05) in Hb, PCV 
and MCHC, accompanied by a rise in the stress index 
Compared with the control group. The results of the 
study indicated that adding 20 g and 30 g of bee 
pollen/kg diet to the group density of birds 75 birds/
m2 significantly increased (P≤0.05) in hemoglobin 
concentration accompanied by a decrease in the 
stress index compared with the group density of birds 
(75birds/m2) that were not given bee pollen. The 
addition of 30 g of bee pollen to the density group of 
75 birds/m2 resulted in a significant increase (P≤0.05) 
in the MCHC compared with the density group that 
was not given bee pollen.

TABLE 1. Effect of high density of bird’s numbers and the addition of bee pollen to the diet on the blood parameters 
of quail males

Treatment

Parameters(Mean ± SE)

Hemoglobin 
concentration 

g/100ml

Packed cell 
volume (PCV) 

%

Mean 
corpuscle 

hemoglobin 
concentration

Stress index

(G1) Control group (n=21 birds) 19.42 ± 0.45a 40.16 ± 0.79b 48.33 ± 0.33a 0.81 ± 0.06b

(G2) Birds numbers  21 , and add 20g/kg 
pollen 

19.80 ± 0.94a 43.83 ± 1.88bc 46.39± 1.13ab 0.63 ± 0.08bc

(G3) Birds numbers  21 and add 30g/kg 
pollen 

19.05±0.59a 44.83 ± 2.15b 45.16 ± 0.79ab 0.88 ± 0.08b

(G4) High density group (n=75 birds/m2) 16.39 ±0.61b 34.33 ± 0.71c 42.74± 1.19c 1.29 ± 0.16a

(G5) High density group (n=75 birds/m2) and 
add 20g/kg pollen 

18.99 ±0.40a 41.00 ± 0.73bc 44.63 ± 1.14bc 0.45 ± 0.02c

(G6) High density group (n=75 birds/m2) and 
add 30g/kg pollen 

18.83 ± 0.59a 42.33 ± 1.68bc 47.66± 0.93ab 0.68 ± 0.07bc

Values using different letters in the column are significantly different P<0.05.
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The statistical analysis results in Table 2 
did not show a significant difference (P>0.05) 
in the percentage number of lymphocytes and 
heterophils in the group of 21 birds / m2 with 20 
and 30 gm of bee pollen / kg diet compared to the 
control group of birds. The density of the number 
of birds (75 birds/m2) resulted in a significant 
decrease (P≤0.05) in the number of lymphocytes 
and a significant increase in the percentage of 
heterophils compared with the values of the 
control group. Addition of 20 and 30 g of bee 
pollen to the diet of the density group of birds (75 
birds/m2) caused a significant increase (P≤0.05) 
in the number of lymphocytes accompanied by a 
significant decrease in the number of heterophils 
compared with the density group of 75 birds that 
were not given bee pollen. The data of the results 
of the study entered into the statistical program 
did not show any significant difference (P>0.05) 
in the percentage of numbers of eosinophil, 
basophil and monocyte among the groups.

It was not observed from Table (3) any 
significant differences (P>0.05) in the level of 
total proteins and globulin when comparing 
between groups. And there was no significant 
difference (P>0.05) in the level of albumin when 
comparing the two groups of birds with 21 birds/
m2 and adding to their diet 20 and 30 gm of bee 
pollen compared with the control group (21 birds/
m2). The high density of birds (75 birds/m2) caused 

TABLE 2. Effect of high density of bird’s numbers and the addition of bee pollen to the diet on the differential 
leucocyte count of quail males.

Treatment

Parameters (Mean ± SE)

Lymphocyte 
cells
%

Heterophil 
cells
%

Basophil cells 
%

Eosinophil 
cells
%

Monocyte 
cells
%

(G1) Control group(n=21 birds) 49.00 ± 2.11b 39.50 ± 1.43bc 3.16 ± 0.40a 2.66 ± 0.55a 5.66 ± 0.71a

(G2) Birds numbers 21 and add 20g/
kg pollen 

54.83 ± 3.10ab 33.33 ± 2.69cd 3.33 ± 0.33a 2.33 ± 0.61a 6.16 ± 0.47a

(G3) Birds numbers 21 and add 30g/
kg pollen 

47.33 ±1.96b 41.00 ± 2.51b 3.00 ± 0.36a 2.50 ± 0.22a 5.83 ± 0.65a

(G4) High density group (n=75 
birds/m2) 

40.00 ± 3.19c 49.50 ± 3.01a 2.50 ± 0.42a 2.66 ± 0.21a 5.33 ± 0.84a

(G5) High density group (75 birds/
m2) and add 20g/kg pollen 

61.00 ± 1.57a 27.66 ± 1.52d 3.33 ± 0.49a 2.16 ± 0.47a 5.83 ± 1.01a

(G6) High density group (75 birds/
m2) and add 30g/kg pollen 

52.66 ± 2.21b 35.33 ± 2.20bc 3.00 ± 0.57a 2.50 ± 0.5a 6.00 ± 0.73a

Values using different letters in the column are significantly different P<0.05.

a significant decrease (P≤0.05)) in the albumin 
level compared with the control group (21 birds/
m2). Adding bee pollen at a dose of 20 and 30 g/kg 
ration to the group density of birds 75 birds/m2 led 
to a significant increase (P≤0.05) in the albumin 
level compared with the group density of birds at 
75 birds/m2 that were not given bee pollen.

In comparison to the control group, neither the 
group of birds prepared at 21/m2 and fed 20 g/kg of 
bee pollen nor the group of birds at 21/m2 and fed 
30 g/kg of bee pollen significantly differed in the 
concentration of heat shock proteins 90, the level 
of malondialdehyde, or the level of glutathione. 

The current findings revealed that, when 
compared to the control group (bird numbers 21 
birds/m2), the concentration of heat shock proteins 
90 and the level of malondialdehyde significantly 
increased, while the level of glutathione 
significantly decreased. The results for adding 20 
and 30 g/kg of bee pollen to the group of birds 
numbering 75 birds /m2 was a significant decrease 
in the level of heat shock proteins 90 and in the 
level of malondialdehyde, accompanied by a 
significant increase in the level of glutathione, 
except for the group density of birds at 75 birds /
m2 and the addition of bee pollen 30 g, which did 
not show a significant difference in the level of 
malondialdehyde compared with the high density 
group of birds.
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TABLE 3. Effect of the high density of bird numbers and the addition of bee pollen to the diet on the levels of 
total proteins, albumin and globulin of quail males.

Treatment
Mean (g) ± SE

Total Proteins (g/
dL)

Albumin (g/dL) Globulin (g/dL)

(G1) Control group(n=21 birds) 6.33 ± 0.39a 0.93 ± 0.02a 5.40 ± 0.40a

(G2) Birds numbers 21 and add 20g/
kg pollen 

5.34 ± 0.50a 0.70 ± 0.09ab 4.64 ± 0.49a

(G3) Birds numbers 21 and add 30g/
kg pollen 

6.02 ± 0.30a 0.79 ± 0.03ab 5.23 ± 0.30a

(G4) High density group (n=75 birds/
m2) 

5.71 ± 0.33a 0.52 ± 0.01c 5.18 ± 0.32a

(G5) High density group (75 birds/m2) 

and add 20g/kg pollen 
5.73 ± 0.37a 0.66 ± 0.007b 5.07 ± 0.37a

(G6) High density group (75 birds/m2) 

and add 30g/kg pollen 
6.05 ± 0.35a 0.64 ± 0.04b 5.41 ± 0.35a

Values using different letters in the column are significantly different P<0.05.

Table (5) indicates that there was no significant 
difference (P > 0.05) in the level of alanine 
aminotransferase and aspartate aminotransferase, 
and the weight of the liver in a group of 21 birds/
m2 supplemented with 20 and 30 g of bee pollen 
led to a significant increase in the number of birds 
(P≤ 0.05) in the level of alanine aminotransferase, 
but it did not lead to a significant difference in the 
level of aspartate aminotransferase or liver weight 
compared to the control group. The addition of 20 

TABLE 4. Effect of high density of bird’s numbers and the addition of bee pollen to the diet on the levels of heat 
shock proteins 90, malondialdehyde and glutathione of quail males

Treatment

Mean (g) ± SE

Heat shock protein 90
(ng/ml)

Malondialdehyde 
(µmol/L)

Glutathione
(μmol/L)

(G1) Control group(n=21 birds) 3.93 ± 0.29b 0.51 ± 0.01ab 5.44 ± 0.49a

(G2) Birds numbers 21 and add 20g/kg 
pollen 

3.34 ± 0.32b 0.50 ± 0.06ab 5.91 ± 1.05a

(G3) Birds numbers 21 and add 30g/kg 
pollen 

3.78 ± 0.22b 0.64 ± 0.03b 6.01 ± 0.79a

(G4) High density group (n=75 birds/m2) 5.37± 0.51a 0.79 ± 0.06a 2.71 ± 0.23b

(G5) High density group (75 birds/m2) 

and add 20g/kg pollen 
3.84 ± 0.30b 0.48 ± 0.04c 5.40 ± 0.7a

(G6) High density group (75 birds/m2) 

and add 30g/kg pollen 
3.97 ± 0.30b 0.62 ± 0.04ab 5.02 ± 0.77a

Values using different letters in the column are significantly different P<0.05.

and 30 g of bee pollen to the diet of the density 
group of birds did not significant difference (P > 
0.05) in the above criteria compared to the density 
group of birds that were not given bee pollen.

Discussion                                                                                

The high density of birds caused a significant 
decrease in hemoglobin concentration, packed 
cell volume, and mean corpuscular hemoglobin 
concentration, accompanied by a rise in the 
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stress index. The findings are consistent with 
those of some researchers [19] who discovered 
a decrease in hemoglobin concentration, packed 
cell volume percentage, and mean corpuscle 
hemoglobin concentration when the birds were 
subjected to transport stress. This may be due 
to a breakdown in the number of red blood cells 
or a decrease in their composition, which leads 
to a decrease in their number and size, which is 
reflected in the concentration of hemoglobin and 
packed cell volume [20, 21]. Also, the result was 
identical to that of the researchers, Selvam et al. 
[22] who recorded an increase in the percentage 
of heterophils / lymphocytes, and the reason may 
lie in the high indicators of stress in the blood of 
chickens due to the high level of corticosterone 
hormone [23]. According to Abou El-Soud et al. 
[24], the H / L rate is measured by the physiological 
change in organs such as the atrophy of the 
thymus gland, which produces glucocorticoids, 
and this gland is affected by corticosterone, as 
corticosterone causes the release of heterophils, 
and thus the stress-induced increase in the ratio 
of H: L is attributed to the effect of stress which 
increases corticosterone levels.

The results showed that there was no significant 
difference in the concentration of hemoglobin, 
MCHC, and PCV, when adding 20 g and 30 g of 
bee pollen/kg diet to the group of 21 birds. The 
results agreed with researchers Shaddel-Tili et al. 
[25] where bee products did not affect red blood 

TABLE 5. Effect of high density of bird’s numbers and the addition of bee pollen to the diet on the levels of alanine 
aminotransferase and aspartate aminotransferase and liver weight of quail males

Treatment

Mean (g) ± SE
Alanine 

aminotransferase 
(IU/L)

Aspartate 
aminotransferase

(IU/L)

Liver weight
 (gm/100g body 

weight)
(G1) Control group(n=21 birds) 36.74± 11.74b 64.90 ± 6.31a 1.58 ± 0.03ab

(G2) Birds numbers 21 and add 20g/kg 
pollen 

54.51 ± 8.98ab 70.29 ± 2.23a 1.40 ± 0.03b

(G3) Birds numbers 21 and add 30g/kg 
pollen 

42.62 ± 0.34ab 68.44 ± 5.33a 1.46 ± 0.08b

(G4) High density group (n=75 birds/
m2) 

74.59 ± 1.65a 73.95 ± 7.57a 1.66 ± 0.07a

(G5) High density group (75 birds/m2) 

and add 20g/kg pollen 
48.40 ± 9.01ab 70.22 ± 6.81a 1.59 ± 0.07ab

(G6) High density group (75 birds/m2) 

and add 30g/kg pollen 
48.01 ± 9.86ab 64.23 ± 4.80a 1.41± 0.08ab

Values using different letters in the column are significantly different P<0.05.

cell count, hemoglobin concentration, and PCV 
in broiler chickens, and the results did not agree 
with what was found by Omar et al. [26] who 
recorded an increase in the number of red blood 
cells, hemoglobin concentration, and PCV for 
rabbits that were given 250 g and 500 g of bee 
pollen. Perhaps the explanation of the reason for 
the insignificant blood values   of our results is the 
dose used for bee pollen. It was a balanced dose 
that did not change the blood values   and kept them 
in their normal form, as well as the time period 
during which the pollen was given was a good 
period that did not affect the normal blood values   
in addition to the conditions of the experiment.

The present results showed a significant 
increase in hemoglobin concentration when 
adding 20 and 30 gm of bee pollen to a group 
of birds with a high density of birds. This result 
was in agreement with the results conducted by 
researchers Farag and El-Rayes [27] on chicks 
fed on 0.6% of bee pollen, where the highest 
values of hemoglobin and red blood cells were 
recorded. The reason may be that bee pollen 
contains minerals such as iron, copper, folic acid, 
and vitamin C and these minerals and vitamins 
play a major role in the processes of red blood 
cell formation and maturation [28], as vitamin C 
activates the secretion of the factor responsible for 
the formation of red blood cells, erythropoietin 
from the kidney, and this stimulates bone marrow, 
influencing the production of red blood cells [29].
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The results of MCHC did not agree when 
adding 30 g of bee pollen to the high density 
group with researchers Oghenebrorhie et al. [30] 
where they found that there was no significant 
difference in MCHC in broiler chickens, and the 
reason for this was that there was no significant 
effect on hemoglobin concentration.

The results showed a significant decrease 
in the number of lymphocytes and a significant 
increase in the number of heterophil cells when 
the number of birds increased by 75 birds/m2, and 
the results were identical to a previous study by 
researchers Singh et al. [31] in which they found 
decreased lymphocyte counts in chicken blood 
sample smears which were accompanied by an 
increased number of heterophil cells in response 
to stress.

The results of the current study showed a 
significant decrease in the number of heterophil 
cells and an increase in the number of lymphocytes 
when adding 20 g and 30 g of bee pollen to the 
high density group, and the result was identical to 
what they came up with. Abdel Salam et al. [32]
found when adding bee pollen at a dose of 400, 
600, and 800 mg/kg to the diet led to a significant 
decrease in the number of heterophils and an 
increase in the number of lymphocytes when 
compared to the control group, and the reason for 
these results can be attributed to the presence of 
amino acids, vitamins, and essential minerals in 
bee pollen that can enhance the reproduction of 
immune cells. 

The results of the statistical analysis did not 
show a significant difference in the percentage 
of the number of lymphocytes and heterophil 
cells in the group of bird’s number 21 birds / m2 
and added to it 20 and 30 g of bee pollen / kg of 
diet, the results agreed with what the researchers 
found Hosseini et al. [33] where the levels of 
lymphocytes and heterophils in the blood were not 
statistically different between groups when 9.1% 
of bee pollen was added to broiler chickens. There 
was no significant difference in the percentage of 
numbers of eosinophil, basophils, and monocyte 
cells between groups. The results agreed with 
Abuoghaba [34], where the percentages of 
numbers of eosinophil, basophils and monocyte 
cells were not affected by roosters fed 500, 1000, 
1500 mg of bee pollen, and perhaps the reason is 
due to the type of birds used in the experiment, 
as the quail is one of the birds that are resistant to 
diseases and to difficult and abnormal conditions 
[35].

The results of our study recorded a significant 
decrease in the level of albumin in the density 
group of birds at 75 birds / m 2 compared with 
the control group and this result agreed with a 
previous study conducted by researchers Erisir 
and Erisir [36] that the density of higher quail 
birds lowered the albumin level and the cause was 
attributed to stress. 

The addition of bee pollen at a dose of 20 and 
30 g/kg diet to the group high density of birds led 
to a significant increase in the level of albumin 
compared to the group density of birds that were 
not given bee pollen. Our results agreed with the 
findings of the researchers Farag and El-Rayes 
[27] where an increase in the level of total proteins 
and albumin was recorded in chicks fed on diets 
containing 0.6% of bee pollen, and perhaps the 
reason for this is that bee pollen possesses high 
concentrations of protein 22.7% and essential 
amino acids found in bee pollen [37]. 

There were no significant differences in the 
levels of total proteins and globulin between 
groups, which agreed with the findings of 
Abuoghaba [34], who found no significant 
differences in serum total protein and globulin in 
laying hens treated with pollen bees, indicating 
improved kidney and liver function, which 
could be reflected in the balanced nutritional and 
antioxidant profiles of bee pollen [38].

The current findings revealed a significant 
increase in the concentration of heat shock 
proteins in the bird high density group (75 birds/
m2). This finding is consistent with the findings of 
a recent study conducted by Hassan and Asim [39] 
on broiler chickens subjected to heat stress, which 
led to a significant increase in heat shock proteins 
Hsp70 compared to the control group, and Perhaps 
the reason is that when some birds are subjected 
to heat stress, the synthesis of most proteins 
is delayed, but a group of conserved proteins 
(heat shock proteins) are largely synthesized in 
response to stress, as Hsp in stressed cells binds 
to heat-sensitive proteins and protects them from 
degradation [40].

The results showed a significant increase 
in malondialdehyde levels accompanied by a 
significant decrease in glutathione levels in the 
high density group birds, and our findings were 
confirmed by the researchers Abo Ghanima et al. 
[7], where they recorded the negative effects of high 
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bird density that caused stress to broiler chickens, 
as the level of malondialdehyde increased and 
the activity of glutathione in the blood serum 
decreased. The reason may be attributed to the 
fact that crowding leads to increased fighting 
between birds, which causes disturbances in the 
metabolism, resulting in the induction of stress, 
the generation of malondialdehyde, reduced 
activity of antioxidant enzymes, and increased 
oxidative stress [41].

The current results show that the addition 
of bee pollen at a dose of 20 and 30 g/kg to 
the group of birds (75 birds/m2) significantly 
decreased the level of Hsp 90. The results were 
identical to what was stated by Hosseini et al. 
[33] where heat stress biomarkers were reduced, 
including the level of Hsp in broiler chickens 
for groups given bee pollen. The researchers 
investigated by Bongiovanni et al. [42] examined 
the effect of natural antioxidants against stress 
and summarized their findings that the dietary 
inclusion of flavonoids present in bee pollen has a 
protective effect against acute heat stress.

The present results indicate that the addition of 
bee pollen at a dose of 20 and 30 g/kg to the group 
of birds of 75 birds/m2 had a significant decrease 
in the level of malondialdehyde, accompanied by 
a significant increase in the level of glutathione. 
The results were identical to what the researchers 
found by Zweil et al.[43] who confirmed that 
feeding Japanese quail with different levels of 
bee products (propolis and bee pollen) led to a 
decrease in the level of malondialdehyde and an 
increase in the level of glutathione, and this may 
indicate the activity of strong antioxidants in 
bee pollen, especially phenols, where bee pollen 
is considered a powerful natural antioxidant 
because of its biological components, especially 
polyphenols and phenolic acid derivatives. These 
compounds have various biological properties, 
such as antioxidants, anti-inflammatory, and anti-
carcinogenic [44].

The results showed that there was no significant 
difference in the level of alanine aminotransferase 
and aspartate aminotransferase in the group of 21 
birds/m2 supplemented with 20 and 30 gm of bee 
pollen compared to the control group, and when 
20 and 30 gm of bee pollen were added to the bird 
population density group, Similarly the results of 
Martiniakova et al. [45] showed no significant 
difference in ALT levels when bee pollen was 

added and, on the contrary, lower values of AST 
were shown in the 0.5% and 0.75% groups of 
bee pollen. Perhaps the reason is that bee pollen 
improves liver function and reduces liver damage, 
and perhaps the protective effect of bee pollen on 
the liver is due to the antioxidant content of some 
flavonoids such as quercetin, which plays a role 
as an antioxidant against oxidants that cause liver 
damage [46].

The increase in the density of birds’ numbers 
led to a significant increase in the level of alanine 
aminotransferase enzyme, and the results were 
identical to the results that showed that stress 
increases serum levels of AST and ALT in broiler 
chickens [47]. Other studies showed no significant 
difference in serum AST and ALT concentrations 
between groups [48]. The increase in ALT may 
be due to some harmful effects of heat stress that 
may occur on liver activity [49].

The results of the current study did not show 
a significant difference in the relative weight 
of the liver for all groups, as the results were 
in agreement with Tong et al. [50] where they 
confirmed that the high population density of 
chickens did not affect the weights of the liver 
and spleen, and the results were identical with 
Hosseini et al. [33] who did not observe any effect 
of bee pollen on the weight of the pancreas, liver, 
and heart in broiler chickens. While the results of 
the two researchers, Hassan and Asim, [39] did 
not match, as the result of their study showed that 
exposure to heat stress reduces the weight of the 
liver. Perhaps the conditions of the experiment, 
the type and sex of the bird, the doses used, and 
the area in which the birds were placed had a role 
in the non-occurrence of significant statistical 
changes.

Conclusion                                                                             

The density of bird numbers had a negative 
impact on the health of birds as it caused them 
stress, and when adding bee pollen improved the 
immunity of birds, blood picture, and reduced 
stress.
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الهدف من هذه الدراسة هو تحديد دور حبوب لقاح النحل في تحسين معايير الدم وبروتينات الصدمة الحرارية 
أسابيع   7 عمرها  طائر   (300) الكلي  العدد  بلغ  الطيور.  لأعداد  عالية  لكثافة  المعرضة  السمان  لذكور   90
موزعة عشوائياً على 6 مجموعات تجريبية، مدة التجربة 8 اسابيع. المجموعة الأولى تم وضع 21 طائرا / م2، 
والمجموعة الثانية تم وضع 21 طائرا / م2 وأضيف حبوب لقاح النحل بجرعة 20 غم / كغم علف، والمجموعة 
الثالثة تم وضع 21 طائر / م2 وأضيف حبوب لقاح النحل بجرعة 30غم / كغم علف. والمجموعة الرابعة تم 
وضع اعداد عالية الكثافة 75 طائر / م2، والمجموعة الخامسة تم وضع اعداد عالية الكثافة 75 طائر / م2 وأضيف 
حبوب لقاح النحل بجرعة 20غم / كغم علف، والمجموعة السادسة تم وضع اعداد عالية الكثافة 75 طائر / م2 
وأضيف حبوب لقاح النحل بجرعة 30غم / كغم علف. أظهرت النتائج أن كثافة اعداد الطيور سببت انخفاض 
معنوي في تركيز الهيموكلوبين ، حجم الخلايا المرصوصة ، معدل   تركيز هيموكلوبين الكرية ، عدد الخلايا 
اللمفية ، مستوى الألبومين ، الكلوتاثيون ، وزيادة معنوية في مؤشر الإجهاد ، عدد الخلايا المتغايرة ، بروتين 
الصدمة الحرارية 90 ، و الالنين امينوترانسفيريز .أدت إضافة 20 و 30 غم من حبوب لقاح النحل إلى الطيور 
بينما تسبب في  اللمفية ، والألبومين ،  الهيموكلوبين ، وعدد الخلايا  الكثافة إلى زيادة معنوية في تركيز  عالية 
انخفاض كبير في مؤشر الإجهاد، وعدد الخلايا المتغايرة، و بروتينات الصدمة الحرارية 90، والمانولدايالديهايد. 
استنتجت الدراسة أن إضافة حبوب لقاح النحل وحدها لم تؤثر على المعايير الطبيعية لقيم الدم، بينما إضافتها إلى 

طيور السمان التي تعاني من كثافة اعداد عالية أدت إلى تحسين معايير الدم وتقليل الإجهاد.

تأثير الكثافة العالية لأعداد الطيور وإضافة حبوب لقاح النحل على مستوى بروتين الصدمة 
الحرارية 90 ومعايير الدم ذكور السمان
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