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Abstract 

The aim of this study was to evaluate the effect of adding nano-

selenium and astaxanthin and their mixture to broiler rations on ox-

idation and immunity indicators. Unsexed Ross-308 broiler chicks 

were used. The results of the study showed that there was a signifi-

cant (P≤ 0.05) decrease in the concentration of ALT enzyme in the 

treatments of T2 and T5 compared to the control treatment T1. Also, 

there was a significant decrease (P≤ 0.05) in the concentration of 

AST enzyme in the blood serum of the experimental treatments 

compared to the control treatment T1, and the two treatments T2 

and T7 outperformed significantly (P≤ 0.05) in the concentration of 

glutathione peroxidase enzyme compared to the control treatment 

T1, and the increase in the concentration of catalase enzyme in the 

T6 treatment compared to the control treatment T1, while the con-

centration of malondehyde decreased in the experimental treat-

ments compared to the control. There was a significant increase (P≤ 

0.05) for treatment T4 and T7 in the weight bursa  of Fabricia com-

pared with the control treatment T1, as well as a significant increase 

(P≤ 0.05) in the value of the relative weight and index of  bursa of 

Fabricia for treatments T7, T4, T2 when compared with the control 

treatment. T1 .There was a significant increase (p≤ 0.05) for treat-

ment T3 and T6 in the volumetric criterion of antibodies to Kam-

boru disease when compared with the control treatment T1, while 

the volumetric ratio of antibodies to Newcastle disease decreased in 

all experiment treatments when compared with the control treat-

ment T1. 

Keywords: Nano selenium ,  Astaxanthin , Oxidation ,  Immunity 
Introduction  

       Natural antioxidants play an important role in maintaining poultry health, produc-

tivity and reproductive performance, and there is a large group of antioxidants in the 

form of particles that are either present in body tissues such as ascorbic acid, coen-

zyme COQ, carnitine and antioxidant enzymes or They are provided to birds in the 
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ration such as vitamin E, carotenoids, and selenium. All the antioxidants in the body 

work together to create an antioxidant network called “antioxidant systems   ]1[ .          

  Selenium is an essential element that has a significant impact on a number of bio-

logical functions in poultry and its most important action is an antioxidant effect be-

cause it forms selenocysteine   and is part of the active center of glutathione peroxi-

dase ]2 [. this enzyme has an antioxidant effect and contributes to defense Oxidative 

stress by reducing hydrogen and lipid peroxide stimulation to less damage ] 3[   , and 

the level of activity of this enzyme is in the liver and plasma. With the recent devel-

opment of nanotechnology, nano-selenium (Nano-Se) has attracted attention because 

nanometric particles show many properties, including large surface area, high cata-

lytic efficiency, strong absorption and low toxicity ] 4, 5 [ . The addition of nano-

selenium in broiler diets led to an improvement in physiological and productive char-

acteristics ]6[.  

  As for astaxanthin, it is a natural red carotenoid pigment classified among the xan-

thophylls found in algae, shrimp and salmon. The main feature of astaxanthin is its 

high ability to scavenge free radicals and the active types of oxygen present in bio-

logical systems ]7 [ and it has been described as the king of all antioxidants, With its 

distinctive and unique chemical properties because it contains effective groups of both 

oxygen and hydroxyl at the end of the molecule chain at each aromatic ring, and it is 

more polar than the rest of the carotenoids] 8 [ . The use of astaxanthin in poultry feed 

led to an improvement in production performance and achieved high results in rates 

of weight gain ] 9, 10[, as well as the use of food additives from mineral elements in 

the form of nanoparticles that can be better absorbed. by the animal which improves 

the quality of the obtained products ]11[. Therefore, the current study aims to find out 

the effect of adding to the feed with two different levels of nano-selenium and 

astaxanthin and their mixture to the broiler diet on oxidation and immunity indicators . 

Materials and Methods 

    This experiment was conducted in the fields of Al-Anwar Company in Babylon 

Governorate for a period of 35 days, from 11/8/2020 to 12/12/2020, where 315 un-

sexed one-day-old chicks were used, which were randomly divided into 7 treatments 

with 3 replications for each treatment. Each replicate contained 15 chicks, and the 

replicates were distributed within pens of dimensions 1.5 x 1 m. Nano selenium and 

astaxanthin dye were added to the diet since the first day, according to the following 

treatments : 

T1 control treatment / standard diet without addition 

T2 basic diet supplemented with nano selenium at a concentration of 0.3 mg / kg feed 

T3 basic diet supplemented with nano selenium at a concentration of 0.5 mg / kg feed 

T4 is a basic diet to which the astaxanthin dye has been added at a concentration of 

60 mg / kg of feed 
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T5 is a basic diet supplemented with astaxanthin dye at a concentration of 70 mg / kg 

of feed 

T6 is a basic diet supplemented with a mixture of nano-selenium at a concentration 

of 0.3 mg / kg of feed + and astaxanthin at a concentration of 60 mg / kg of feed 

T7 is a basic diet to which a mixture of nano-selenium at a concentration of 0.5 mg / 

kg of feed is added + and astaxanthin at a concentration of 70 mg / kg of feed 

The chicks were fed on a starter diet (protein content 23.04% and energy quantity 

3021.45 kilo calories/kg of feed) from the age of one day until the third week of the 

birds’ life, after that it was replaced with a growth diet (protein ratio 20.06 and energy 

quantity 3194.92 kilocalories/ kg of feed ) until the end of the fifth week , and the 

feed with its additives of nano selenium and astaxanthin mixed in the concentrations 

shown above and water were provided freely . The feed used is as shown in Table 1. 

Table (1): The percentages of the components of the diet used in  

Protein concentrate type Brocon-5 Special W: Chinese origin: Each kg of it contains (40% crude pro-

tein, 3.5% fat, 1% fiber, 6% calcium, 3% available phosphorous, 3.25% leucine, 3.90% methionine + 

cysteine, 2.2% sodium, 2100 kcal / kg representative energy, 20000 IU vitamin A, 40000 IU vitamin 

D3, 500 mg vitamin E, 30 mg vitamin K3, 15 mg vitamin B1 + B2, 150 mg B3, 20 mg B6, 300 mg B12, 

10 mg folic acid, 100 micrograms butene, 1 mg iron, 100 mg copper, 1.2 mg manganese, 800 mg zinc, 

15 mg iodine, 2 mg selenium, 6 mg cobalt, 900 mg antioxidant (BHT). Chemical analysis of the suspen-

sion was calculated according to] 12[  

 

Preventive program 

Feed growth Feed startup Feed material 

40 30 Yellow corn 

24 28.25 wheat 

24.8 31.75 (48% protein) soybean 

5 5 Protein concentrate 

4.4 2.9 Sunflower oil 

0.6 0.9 limestone 

0.9 0.7 Dicalcium phosphate  (DCP) 

0.2 0.2 A mixture of vitamins and minerals 

0.1 0.3 Nacl 

100 100 Total 

20.06 23.04 Crude Protein (% ) 

3194.92 3021.45 Calculated representative energy (kcal / kg feed) 

1.07 1.27 Lysine % 

0.38 0.41 Methionine% 

0.30 0.35 cysteine % 

0.78 0.82 Methionine+cysteine % 

0.43 0.41 Phosphorous % 

159.77 131.14 c/p Energy Ratio: Protein% 



Journal of Kerbala for Agricultural Sciences Issue (3), Volume (9), (2022) 

  

111 
 

 Use the preventive health program mentioned in Table (2) as follows : 

Table (2): Preventive Program 

How to give the vaccine Vaccine or vitamins used Age / day 

Subcutaneous injection into the 

neck 

Newcastle Vaccine + Kimboro Loaded on 

Merck 

1 

instillation in the eye vaccine4.91 + 5 Ma for the prevention of 

IB . disease 

1 

drinking water vitaminsB-Complex + C + AD3E + Anti-

biotics 

 

drinking water 14 Newcastle VaccineClone 30 14 

 

 

Management of experimental chicks 

   Experimental chicks were prepared from the hatcheries of Al-Anwar Company in 

the province of Babil. The chicks were reared by ground breeding distributed in pens, 

the dimensions of which are 1.5 x 1 m. The floor was spread with sabus, with a thick-

ness of 5-4 cm. The starter feed was provided in circular plastic dishes with a diameter 

of 38 cm, and at the age of seven days was carried out. They were replaced with 

cylindrical hanging feeders with a diameter of 45 cm. These feeders were raised 

weekly to the top to be at the level of the bird's back to facilitate feeding and reduce 

its scattering throughout the duration of the experiment. As for the water, it was served 

using inverted 1-liter manifolds in the first week and then replaced with a 5-liter man-

ifold at the end of the experiment period . 

The materials used in the experiment 

    Nano-organic selenium was obtained from Nanosany corporation in Iran with a 

size of 30 nm and a purity of 99%.An industrial astaxanthin dye of American origin 

was used, with a purity of 100%, and the dye was in the form of a red colored powder . 

Characteristics studied 

Oxidation Index Measurements 

   These measurements include each of the enzyme Alanin aminotransferase (ALT) 

and enzyme Aspartate aminotransferase (AST) and Glotathon Peroxidase enzyme 

(GSH-PX and enzyme Catalase (CAT) and Monaldehyde (MDA) 

Determination of Alanine Amino Transferase (ALT) Enzyme Activity 

   This measurement was carried out using a kit supplied by the French company Or-

phee and according to the method of ]13[ . and the examination was carried out based 

on “measuring the activity of the enzyme by colorimetric methods by measuring the 

pyruvic acid from alanine, as the pyruvic acid is reacted with the DNPH compound 

to form a complex of Red color measured at a wavelength of 546 nm and was esti-

mated by the international unit / liter . 

Determination of Aspartate Amino Transferase (AST) enzyme activity 
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   For this measurement, a kit prepared by the French company 0rphee was used, ac-

cording to the method of  ]13 [  . This method is based on the ability of the enzyme to 

convert aspartic acid to oxaloacetic acid, which spontaneously converts to pyruvic 

acid, which in turn reacts with 2,4-dinitrophenyl. hydrazine (DNPH) to form a red 

colored complex measured at a wavelength of 546 nm 

 Determination of the activity of the enzyme Glotathon Peroxidase (GSH-PX) 

    Glutathione was measured by following the method of  ]14[  which is based on the 

use of a precipitation solution containing metaphosphoric acid (Na2EDTA) and the 

addition of sodium chloride (NaCl) and the solution was placed in a centrifuge at 4500 

rpm for 10 minutes. The value of glutathione was estimated as the difference in the 

absorbance values   of the samples in the presence or absence of DTNB and at a 

wavelength of 340 nm. 

Determination of Catalase (CAT) Enzyme Activity 

  A kit supplied by the French company Orphee and based on was used  ]15 [ , and 

the method that supports spectrophotometry to estimate the activity of catalase, and 

this method depends on measuring the amount of hydrogen peroxide destroyed by the 

catalase enzyme and using Redox dye and a change in the intensity of the color at a 

wavelength 570 nm or fluorescence at a wavelength of 530/545 nm, which indicates 

the activity of the enzyme catalase in the sample . 

Determination of the level of Malondialdehyde (MDA) 

    Its concentration was measured using a measuring kit from the French company 

Orphee based on   ]16 [ . where this method determines the amount of lipid peroxides 

by measuring aldehyde, which is one of the decomposition products of lipid peroxide 

and is done by the interaction of one molecule of Malondialdehyde and two molecules 

of Thiobarbituric acid to form a red colored MDA-TBA compound can be measured 

at a wavelength of 535 nm. 

Lymphoid organs weight measurements 

 Relative weight  bursa of Fabricia  

   This bursa was weighed using a sensitive scale and the relative weight of these in-

ternal parts to the body weight was calculated according to the equation mentioned 

by ] 17[  . 

   

                                                                      Weight of the lymph organ (gm) 

The relative weight of the lymphatic organ % = ____________________ × 100 

                                                                                      live body weight (gm) 

Fabricia Guide 

  It was calculated based on the method  ]18[   , and as in the following equation 
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                                           Relative weight of the bursa 

                                           in the experimental treatment 

Fabricia Index % = __________________________________      x 100 

                                          Relative weight of the bursa in  

                                                the control treatment 

 

Examination of the volumetric criterion for antibodies to Kamboru and New-

castle disease 

   It is the method of ELISA examination to find out the immunity of the bird to IBD 

Alcamboro disease, ND Newcastle. These tests are carried out in several steps, 

which are 

Material preparation 

 1 - Preparing the washing. Add 20 ml of Washing solution to every 380 ml of distilled 

water (D.W) 

 2 - Prepare the STOP. Add 2.5 ml of Stop Solution for every 10 ml of distilled water 

(D.W) .  

 Mitigation 

   Dilute the sample. Dilution is done by adding 5 ml of serum to 250 ml of buffer 

solution in the special dilution plat and left for 5 minutes. Ease (- and +) Control. It 

is diluted by adding 5 mL of Control to 250 mL of buffer solution and placed in a 

special Eppendorf for each of the control (+ and - )  

Statistical analysis 

     The data were analyzed using the complete random design (CRD) to study the 

effect of the studied transactions on the different traits, and the significant differences 

between the means were compared using the Duncan  (1955 )   ]19   [  . polynomial test, 

the SAS program (2012) was used in the statistical analysis  

 

Results and Discussion  

Oxidation indicators 

   Table (3) shows the effect of adding two levels of nano-selenium and astaxanthin 

and their mixture to broiler ration on the concentration of alanin aminotransferase 

(ALT), aspartate aminotransferase (AST), Glotathon peroxidase (GPX), catalase 

(CAT) and malondehyde (MDA) in the blood plasma. The results showed that there 

was no significant difference in the concentration of ALT enzyme between treatments 

T7, T6, T4, T3, and T1, but it decreased significantly (P≤ 0.05) in the serum of treated 

birds T2 compared to the control treatment. 

  In the same table, we notice a significant (P≤ 0.05) decrease in the concentration of 

AST enzyme for the experimental treatments when compared with the T1 control 

treatment. Also, the two treatments T6 and T3 were significantly similar in the en-

zyme concentration, but they outperformed the treatments T7, T5, T4, and T2, while 
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the treatment T4 had a significant decrease (P≤ 0.05) in the concentration of AST 

enzyme in comparison with treatments T2, T7, and T5, which did not show a signifi-

cant difference between them in the same character . 

As for Glotathon peroxidase (GPX), the birds of the two treatments T7 and T2 ob-

tained the best concentration at a significant level (P≤ 0.05) on treatment T4, and no 

significant difference was recorded in the table of statistical analysis between treat-

ments T7, T6, T5, T3, T2 as well as treatments T3, T6, T5, T4 in the concentration of 

glutathione peroxidase in the blood serum, while the experimental treatments rec-

orded a "significant" difference higher than the control treatment in the concentration 

of this enzyme. Treatment T6 recorded a significant increase (P≤ 0.05) in the concen-

tration of catalase enzyme on all treatments, followed by treatment T5, T2 where it 

did not show any significant difference with treatments T7, T4, but it outperformed 

treatment T3. On the other hand, we note that there is no significant difference be-

tween the treatment T7, T4 and the control treatment in the concentration of catalase 

enzyme, while the concentration of the enzyme decreased in the T3 treatment com-

pared to the control treatment . 

 As for malondehyde (MDA), the table showed that there was no significant differ-

ence (P≤ 0.05) between treatment T5 and T7 compared to the control treatment. T2 

compared to the control treatment, and there was no significant difference between 

treatment T3 and T4, which outperformed the two treatments T2 and T6 in the same 

concentration . 

Through the table of statistical analysis, we notice a significant decrease in AST en-

zyme for treatment T7, T2 and it may be due to the role of nano-selenium antioxidant, 

or the cause may be the relationship between thyroid hormones and AST enzyme 

activity, and this explains the decrease in AST enzyme activity accompanied by an 

increase in Thyroid activity and then an increase in protein synthesis under the influ-

ence of nanoparticles of selenium  ]20  [  . When reviewing the results of the effect of 

adding astaxanthin in the AST enzyme, it can be said that the reason for the decrease 

in the level of this enzyme in the treatment T4 and T5 (60 and 70 mg / kg), respec-

tively, may be due to the role of astaxanthin in enhancing antioxidant activity, reduc-

ing oxidative stress and maintaining the manufacturing function of the liver . 

 As for the high concentration of glutathione peroxidase enzyme in T7 and T2 treat-

ment, the reason may be due to the role of selenium in regulating the antioxidant 

defense mechanism by controlling the glutathione peroxidase pathway in the bird’s 

body  ]21 , 22   [  , and since GSH-PX It is one of the most important intracellular 

enzymatic antioxidants, and is the largest component of the internal cellular oxygen 

storage   ]  23[ . The elevated glutathione enzyme may be due to the role of selenium in 

regulating the expression of genes for selenoproteins, including the regulation of the 

GSH-PX gene  ]24 , 25 [ . It is clear that the high concentration of glutathione perox-

idase enzyme in the T2 treatment compared to the control treatment may be due to 
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the role of nano-selenium as an antioxidant, which may cause an increase in the ac-

tivity of this enzyme in serum, tissues, liver and muscles of birds, i.e. when using 

nano-selenium at a concentration of 0.3 mg / kg  ]26[ . And the results of our current 

experiment also indicate that adding astaxanthin to broiler diets in the T5 treatment at 

a concentration of 70 mg / kg had a positive role in improving the balance of antiox-

idant status by being able to enhance the role of antioxidants in the cell. The activity 

of this GSH-PX enzyme in the serum of treated birds to which astaxanthin was added 

to their diets and the reduction of lipid peroxides, and then a decrease in MDA result-

ing from fat oxidation, so malondehyde can be considered an indicator of cell fat ox-

idation] 27 [ .  

Carotenoids, including astaxanthin, have a high ability to protect fatty acids from ox-

idation and prevent oxidative stress from living cells. This may explain the reason for 

the low level of MDA in astaxanthin addition treatments and evidence of its ability to 

resist oxidative states   ] 28 , 29  [ The bird’s body systems can adapt to oxidative stress 

by increasing their production of antioxidants, repairing enzymes and restoring the 

natural balance. The positive correlation of lipid oxidation and cholesterol concentra-

tion can be observed with glutathione peroxidase activity. This enzyme can be used 

as an indicator to increase the intracellular oxidation process   ]30[ .  

The high concentration of catalase enzyme in T6 treatment may be due to the antiox-

idant effect of the enzyme, as it is within the first line of defense of the defensive 

antioxidant network. The Other Free ] 31[ .  

Table (3): The effect of adding two levels of nano selenium and astaxanthin and 

their mixture to broiler ration Rose 308 on the concentration of alanin ami-

notransferase (ALT), aspartate aminotransferase (AST), Glotathon peroxidase 

(GPX), catalase (CAT) and malondehyde (MDA) in blood plasma  .  
 

Standard Error ±Averages  

MDA 

malondehyde 

 U/L 

CAT 

Catalase U/L 

GSH-PX U/L  AST  U/L ALT U/L transaction 

 17.30± 

  0.62  

a 

30.06 ± 0.60  

 

c 

43.34 ± 1.75  

 

c 

400.67 ±0.66 

 

a 

      440.33± 

0.17          

 

a 

T1         

9.96 ±  0.08 

c 

39.90 ± 2.05 

b 

54.43 ± 2.08  

a 

261.30 ± 2.30  

c 

313.47 ± 0.93   

c 

T2 

13.63 ± 0.91  

 

b 

 22.50  ± 1.49 

 

d 

49.56 ± 1.22 

 

ab 

323.47 ± 3.97  

 

b 

433.27 ±0.79   

 

a 

T3 

13.43 ±  1.53 

 

b 

33.43 ± 1.32  

 

bc 

47.00  ± 1.15 

 

bc 

176.77± 3.90  

 

d 

407.00 ± 6.42   

 

ab 

T4 
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16.66 ± 0.33  

 

a 

40.73 ± 1.82  

 

b 

51.10  ± 1.73 

 

ab 

255.33 ± 2.96  

 

c 

359.00 ± 0.25   

 

bc 

T5 

10.66  ±0.66 

 

c 

49.82  ±3.62 

 

a 

50.76  ± 2.25 

 

ab 

327.37 ±0.62  

 

b 

418.00          ±7.81 

 

a 

T6 

15.53  ±1.28 

 

ab 

33.42 ±4.15 

 

bc 

54.33  ±1.45 

 

a 

260.33  ±3.69 

 

c 

463.00   ±7.00 

 

a 

T7 

*  *  *  *  * morale 

level 
*Different small letters refers to significant differences at P≤0.05 in same column. 

 

Measurement of the relative weight of the bursa of  Fabricia and Fabricia Guide 

   The results of Table (4) indicate the effect of adding two levels of nano-selenium 

and astaxanthin to the broiler diet on the weight bursa of Fabricia and the relative 

weight of the bursa and its evidence, where a significant increase (p≤ 0.05) was ob-

served for treatment T4 in the weight  bursa of Fabricia compared with the rest of the 

treatments. It shows any significant difference between it and treatment T7 and also 

"the superiority of treatment T2 over treatments T6, T5, T3, T1, but on the other hand 

it was similar with treatment T7 in the weight bursa of the Fabricia , while treatment 

T5 recorded a decrease" at a significant level (P≤ 0.05). ) When compared with treat-

ments T6 and T3, there were no significant differences between the last treatments 

and the control treatment . 

In the same table, it was found that the best relative weight bursa of Fabricia and its 

guide was in favor of treatments T4, T2, T7 and at a significant level (P≤ 0.05) on 

treatments T6, T5, T3, T1 and no significant difference appeared in statistical signif-

icance between treatments T7, T4, and T2 as well. We note the superiority of treat-

ment T6 over treatments T5, but it is similar to treatment T3 in the same trait. On the 

other hand, we note that treatment T3 did not have any significant difference com-

pared to the control treatment, but the relative weight and index of Fabricia pouch 

decreased in birds of treatment T5 compared to “the same treatment.” From the table, 

there is an improvement and an increase in the relative weight and evidence of the 

Fabricia follicle in the treatment of T4 astaxanthin addition. The production of free 

radicals by phagocytes  ]32 [ . It is known that the weight of the Fabricia follicle is an 

indication of the extent of the development of humoral immunity, as well as repre-

senting the center of the development of B-lymphocyte immune cells, i.e. The devel-

opment that takes place in the immune side will show its effect mainly in the increase 

in the relative weight of this pouch  ] 33 [ We also note an increase in the relative 

weight and evidence of Fabricia pouch that occurred for birds with nano-selenium 

treatments,  ]34 , 35 [ found that nano-selenium contributed to improving the immun-

ity of birds under heat stress conditions, where the relative weight increase of immune 

organs is evidence of the effect of nano-selenium in them, but not in normal condi-

tions. The significant increase that occurred in the weight of Fabricia pod in treatment 
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T2, which is the addition of nano-selenium at a concentration of 0.3 mg / kg, does not 

agree with what was stated by ]36 [ . in terms of the lack of effect of selenium added 

to the diet on the weight bursa of Fabricia . As for the superiority of the treatment of 

the T7 mixture, it may be due to the role of the two substances in reducing the immu-

nosuppressive peroxide and perpetuating the cell membrane receptors and protecting 

them from the damages of oxidative processes and free radicals 

 

Table (4): Effect of adding two levels of nanoscale selenium and astaxanthin and 

their mixture to Rose 308 broiler ration on bursa of  Fabricia weight (gm) and 

the relative weight of the bursa and its evidence 

Averages ± Standard Error  

Fabricia 

guide% 

relative weight% Fabricia Pod Weight 

(gm) 
Transaction 

1.00 ± 0.01 

C 

0.16 ± 0.002 

c 

3.85 ± 0.05 

c 

T1 

1.29±0.03 

a 

0.21 ±0.005 

a 

4.73 ± 0.13 

b 

T2 

1.07±0.04 

bc 

0.18±0.007 

bc 

3.80±0.14 

c 

T3 

1.33 ± 0.005 

a 

0.22 ± 0.0008 

a 

5.05 ± 0.06 

a 

T4 

0.84 ± 0.02 

d 

0.14±0.003 

d 

3.21±0.09 

d 

T5 

1.11 ±0.02 

 

b 

0.18 ±0.003 

 

b 

4.06 ±0.07 

 

c 

T6 

1.28 ±0.02 

a 

0.21±0.004 

a 

4.93± 0.10 

ab 

T7 

* * * morale level 

Different small letters refers to significant differences at P≤0.05 in same column   

 

Volumetric criterion for antibodies against Newcastle and Camboro disease 

    The results of Table (5) indicate the effect of adding two levels of nanoscale sele-

nium and astaxanthin and their mixture to the broiler ration on the volumetric criterion 

of antibodies specific to Kamboru disease (IBD) and Newcastle disease (ND). For all 

the studied treatments compared to “the control treatment, which recorded the lowest 

values   of the compro antigens standard, which amounted to (6144.4), and it was 

noted in the table also that “nano selenium has the effect of raising the camboro anti-

gens, as the T3 treatment recorded an increase” at a significant level (P≤ 0.05) over 

the rest of the treatments. Treatment T6 was similar with it in terms of high morale 

over the other treatments, followed by treatment T4 with a significant difference (P≤ 

0.05) on treatments T7, T5, T2, T1 and also treatment T5 outperformed treatments 
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T7, T2, T1 and the two treatments T7 and T2 were similar in terms of size Kamburu 

disease antibodies .The results also showed a decrease in the experimental treatments 

compared to the “control treatment” as well as the superiority of the T2 treatment with 

a significant level (P≤ 0.05) in the volumetric criterion of antibodies against Newcas-

tle disease on the treatments T7, T5, T4, T3, and no significant difference was rec-

orded with the treatment T6, but from On the other hand, treatment T6 outperformed 

treatments T7, T5, and T4, and the table did not record any significant differences 

between treatment T3 and T6. In the same table, we note the superiority of treatments 

T5 and T4 over treatment T7, but no significant difference appeared between T4 and 

T5 . 

The increase in the volume of anti-Kamporo antibodies in T3 treatment may be due 

to the effect of nanoparticles of selenium and its function in perpetuating the prolif-

erative capacity of T and B cells ] 37 [ . and it also works to modulate the expression 

of (interleukinl) IL-2R, which is a group of cytokines that stimulate The immune sys-

tem on the cell surface leads to a change in the ability of lymphocytes to respond to 

antigens  ]38 [ .  

Immune cells are particularly sensitive to oxidative stress due to the high content of 

polyunsaturated fatty acids in cell membranes and overproduction of reactive oxgen 

species (ROS) can upset the oxidative balance resulting in the destruction of cell 

membranes, proteins and DNA and thus affecting antigen receptors. ]39 [ , this ex-

plains the decrease in the significance of antigens in the control treatment, which 

could be due to lipid oxidation and damage to the outer membrane of cells, and then 

damage to antigen receptors present on the cell membrane ] 38  [ .  

As for the high antigenic significance in astaxanthin treatment with nano-selenium 

mixture, it may be due to the role of astaxanthin in promoting the production of T-

cell antibodies to different antigens, as well as stimulating the function of immune 

cells and releasing the modified cytokine by cells of immune organs ] 40 . 41[  Or, it 

may be due to the antioxidant activity of nano-selenium and astaxanthin in scavenging 

free radicals resulting from oxidative reactions, causing an increase in the immune 

response of lymphocytes to antigens   ]42  [ .   

 

 

 

 

 

 

Table (5): The effect of adding nanoparticles of selenium and astaxanthin and 

their mixture to the ration of broiler rose 308 on the volumetric criterion of an-

tibodies to Kamburu disease (IBD) and Newcastle disease (ND) .  

 Averages ± Standard Error  

 

Transaction 
Newcastle antigen komboro antigen 
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10113.4 ± 0.9 

 

a 

6144.4 ± 6.08 

 

e 

T1 

8669.8 ± 6.86 

 

b 

8499.8 ± 8.34 

 

d 

T2 

7927.0 ± 1.29 

 

c 

12271.0 ± 0.43 

 

a 

T3 

6524.4 ± 3.11 

 

d 

10981.4 ± 7. 25 

 

b 

T4 

7129.2 ± 9.13 

  

d 

9651.2 ± 8.92 

  

c 

T5 

8137.4 ± 0.65 

 

bc 

12000.0 ± 2.73 

 

a 

T6 

5440.0 ± 8.08 

 

e 

8639.4 ± 3.44 

 

d 

T7 

* * morale level 

  * Different small letters refers to significant differences at P≤0.05 in same column. 

The addition of feed of nano selenium at a concentration of 0.3 mg / kg of feed in the 

T2 treatment led to an improvement in the immunological characteristics represented 

by a high relative weight bursa of Fabricia and its guide, as well as the regulation of 

the antioxidant defense mechanism by controlling the glutathione peroxidase enzyme 

pathway, the most important indicator of intracellular enzymatic oxidation. Also, the 

concentration of 0.5 mg / kg of feed in the T3 treatment led to an increase in the 

proliferative capacity of immune cells (T and B) and an increase in the stimulation of 

the immune system and the response to antigens. Furthermore, addition of astaxanthin 

dye at a concentration of 60 mg/kg T4 to broiler ration of Rose 308 led to the protec-

tion of biomolecules from oxidation and spoilage, which led to an improvement in the 

immune characteristics. As well as, treatment of a mixture of nano-selenium and 

astaxanthin at a concentration of (0.5 + 70) mg / kg of T7-treated fodder gave good 

results for their effectiveness as antioxidants that have an effect on oxidative and im-

mune indicators. 
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