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Table 1- Ingredients and main nutrients composition of basal diets

(ML@J& LQJ‘ 039)

7) (S)yes ol (599) cy
ﬁn) iéﬁnf; (%) Age (day)

g 1-10 Day 11-24 Day 24-42 Day
e 47.72 51.37 48.64
Corn
(A5 by dloxss 32.5 27.73 24.98
Soybean Meal (CP 44%)
p5 15.00 15.00 20.00
Wheat
bgw gy . 0.00 1.63 2.31
Soybean Oil
Sand onndS (53 1.80 1.62 1.52
DCP
SR 1.44 1.34 1.28
Oyster powder
' Gelizg JoSe
Vitamin supplements! 0.25 0.25 0.25
Vo

e JoSo 0.25 0.25 0.25
Mineral supplements!
o S 0.40 0.40 0.40
Todized salt
o= 2 0.48 031 0.27
DL-methionine
A g i 0.16 0.10 0.10
L-lysine hydrochloride
04 duwle 0> uL.S)J
Calculated composition
AME; (kcal / kg)
(4) & cx592 22.00 20.00 19.00
Crude protein (%)
(Aol 1.05 0.84 0.79
Ca (%)
(F) i BB s 0.50 0.48 0.42
(%) Available phosphorus
(z)@}g 1.15 1.10 1.00
Lysine (%)
R 0.9 0.82 0.77
Methionine + Cystine (%)
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'Vitamin and mineral premix provided the followings per kg of diet:440000 international units of vitamin A, 80000 international
units of vitamin 3D, 3000 mg B2, 960 mg of vitamin E, 2000 mg vitamin K3, 6120 mg thiamine, 12160 ml g niacin, calcium
Pantotenat 8800, 640 mg Cyanocobalamin, 612 mg Pyridoxine, 2 g biotin, 440 g Choline chloride, 40 g of antioxidant, 64.52 g of
Mg, 100 g of Fe, 8/33 g zinc, 8 g Cu, 0.64 g I, 8 mg selenium
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Table 2- The Effect of different levels prebiotic and silver nano particles on growth indices of broiler from 1-42 day of age'

2 ) 085 Sl)dgil

) Sz lsldd T oo ey s Shs (e )as e
Prebiotic (%) Silver nano particles  Eeeq intake (g) Weight gain (g) Feed conversion

(ml/m? drinking ratio

water)

0.00 0 3322 1752.2° 1.90°
0.25 0 3308 1854.9% 1.78
0.50 0 3201 1890.1* 1.70
0.00 400 3319 1870.7% 1.77°
0.25 400 3476 1862.6% 1.87°
0.50 400 3567 1935.2* 1.84%
0.00 800 3311 1869.7% 1.77
0.25 800 3462 1934.9* 1.79
0.50 800 3559 1936.2% 1.84
SEM?2 916.19 3142 0.05
(F) S
Prebiotic (%)
0 3317.3° 1830.8° 1.81°
0.25 3415.3° 1880.5° 1.82%
0.5 3442.3% 1920.5% 1.79%
SEM 236.69 270.65 0.03
(54 o) 085 )39
(ml) Nano silver
0 3277 1832.4 1.79
400 3454 1889.5 1.83
800 3444 1913.6 1.80
SEM 217.92 375.43 0.05

(D<o 1+0) 3l ol e BMS] gl)b S ity CBgn b (g o (sl Sile!

oSl 3,5l clas =SEM ¥

! The means in each column with non-common letters have a significant difference (P<0.05).

2SEM standard error of means
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Table 3- The Effect of deferens levels prebiotic and silver nano particles on blood parameters of broilers at 42 days of age'

N o oo ol o) 5 S ,, 5 i
V) S (aelal Yyl JsyulsHDL- fJ’ Al D,L 2 Sk
(s posSh) (il posihe) Ry,
ST Silver nano particles (ml/m3 Triglyceride HDLCholesterol Total Protein
Prebiotic (%) drinking water) (mg/dl) (Me/dl) Cl(l;)/}z;:ﬁ;ol (Mg/dl)
0.00 0 78.33 36.66 26.00 3.20
0.25 0 117.66 35.66 26.66 3.43
0.50 0 89.33 37.00 28.00 3.76
0.00 400 117 31.66 20.00 3.03
0.25 400 111.66 31.00 25.66 3.53
0.50 400 112.00 33.66 21.66 3.10
0.00 800 100.66 33.33 26.33 3.10
0.25 800 83.66 34.66 19.66 3.06
0.50 800 122.66 33.00 17.66 3.10
SEM? 4.80 0.65 1.04 0.05
() Ssamis
Prebiotic (%)
0 98.66 33.88* 24.11° 3.11°
0.25 104.32 33.77° 23.992b 3.34%
0.5 107.99 34.55% 22.44* 3.320
SEM 3.90 0.04 0.94 0.02
(52 o) 0,8 Sd gl
Nano silver
(ml)
0 95.11 36.44 26.89 3.46
400 113.55 32.11 22.44 3.22
800 102.33 33.66 21.22 3.09
SEM 4.10 0.69 1.06 0.07

P<el-0) wdlye loime SHS] glyls Ste e B b gt o SlaSile!
oy Silo 5kl cllas =SEM ¥
! The means in each column with non-common letters have a significant difference (P<0.05).
2SEM standard error of means
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Table 4- The Effect of different levels prebiotic and silver nano particles on cecal microbial populations in broilers
(cfu/g, 1x107)!

P o) o5 S5 b

() Sssncn (elal O o 2o

o fusly S a3gelles b JlygsY
L. Silver nano par.ticles Colibacilus Salmonella Lactobacilusia
Prebiotic (%) (ml/m? drinking
water)
0.00 0 86.66 10.66 45.00
0.25 0 46.66 6.33 35.33
0.50 0 28.33 10.00 88.33
0.00 400 53.33 25.00 85.00
0.25 400 38.33 8.66 71.66
0.50 400 20.00 15.00 73.33
0.00 800 23.33 8.33 65.00
0.25 800 25.00 3.33 71.66
0.50 800 16.66 2.33 91.66
SEM 4.14 1.28 0.88
() S smcsn
Prebiotic (%)
0.00 54.442 14.66° 65.00°
0.25 36.66%° 6.112 57.33®
0.50 21.66° 9.112 84.442
SEM 3.16 1.14 0.07
(5 o) 08 391
Nano silver (ml)

0 53.882 9-00? 56.22¢
400 37.22% 16.22° 76.66°
800 21.66° 4.66° 76.112
SEM 3.84 1.21 0.09

P<el-0) widlye loiime OS] gyl Syte e Bp b gt o claSile!

oSl 3,0kl clas =SEM ¥

! The means in each column with non-common letters have a significant difference (P<0.05).

2SEM standard error of means
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Table S- The effect of different prebiotic levels and silver nano particles on antibody titer against vaccines in broilers

o) o Sl 5
() Ssmcs oS oyl
(alal o] 10 days 24days 42days
Silver nano
particles
Prebiotic (%) (ml/m?
drinking Julss 999028 Jolss gl Jules 9928
water) NDHI IBV NDHI IBV NDHI IBV
0.00 0 3.66 4.66 433 4.00 3.00 4.33
25.0 0 3.33 5.33 4.00 4.00 6.00 4.66
0.50 0 3.33 4.66 433 3.66 5.00 3.66
0.00 400 3.33 4.00 4.66 433 4.33 5.00
0.25 400 2.33 6.66 5.00 5.66 4.00 5.00
0.50 400 3.33 4.00 5.00 433 4.66 4.00
0.00 800 3.33 4.00 4.66 4.00 3.66 2.33
0.25 800 3.00 433 433 5.00 5.00 3.66
0.50 800 2.66 4.00 433 3.66 4.33 5.00
SEM 0.19 0.23 0.12 0.15 0.21 0.20
(%) Sgmcs
Prebiotic (%)
0.00 3.44 4.88 4.22 3.88° 4.66 4.22
0.25 3.00 4.88 4.88 4.77° 4.33 4.66
0.50 3.00 4.11 4.44 4.22° 4.33 3.66
SEM 0.17 0.21 0.11 0.13 0.19 0.19
(54 o) 05 3951
(ml) Nano silver
0 3.44 4.22 4.55 4.11 3.66° 3.88
400 2.88 5.44 4.44 4.88° 5.00° 4.44
800 3.11 4.22 4.55 3.88° 4.66° 4.22
SEM 0.18 0.22 0.10 0.12 0.23 0.2

! The means in each column with non-common letters have a significant difference (P<0.05).

2SEM standard error of means
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Introduction Prebiotics are non-digestible additives that stimulate the growth or activity of one or more
bacteria in the gut, which can have a beneficial effect on the host and thus improve the health of the host animal.
Prebiotics increase feed intake, final weight and improve feed conversion when fed to broilers. Prebiotics cause
changes in the blood parameters and immune response in broilers. Numerous studies have shown the antibacterial
properties of silver nano-particles and their useful applications in the poultry industry. These include increasing
feed intake and decreasing the number of pathogen microbes in the gastrointestinal tract that cause bacterial cell
death by binding nano-silver to the surface of gram-negative bacterial membranes through sulfur-containing

proteins and by altering the membrane permeability and respiratory chain. Inflammation is the result of induction
of oxygen-free radicals by silver nanoparticles, which leads to impaired digestion and absorption of nutrients in
the bird's gastrointestinal tract. Many studies have shown the importance of natural flora in maintaining bird health
and found that the flora in these sites had a profound effect on the process of making prebiotic consumables in
poultry. Adding prebiotic compounds, especially fructans to broilers, improves weight gain and feed conversion
ratio and carcass weight due to increased length and density villi distribution. The aim of this experiment was to
investigate the effect of combined prebiotics and nano-silver on growth performance, blood indices, immune
response and microbial population of ceca in broiler.

Materials and Methods In this experiment, 432 one-day-old male Ross 308 broiler chicks were used ina 3 x
3 factorial arrangement with completely randomized design with 9 treatments, 4 replications and 12 observations
per replicate. The composition of the experimental diets was determined using the Ross 308 strain rearing guide.
The basal diets were identical in energy and other nutrients. In this experiment silver nanoparticles were added 0,
400, 800 ml in drinking water and prebiotic added 0.025 and 0.5 % to the basal diets. The mean body weight gain,
feed intake, feed conversion ratio were determined at the 1 to 42 days. Blood samples were taken from all
experimental units for 10, 24 and 42 days to measure the titers of Newecastle, Infectious Bursal, and influenza
antibodies. The blood sample was slowly poured into sterile lid tubes and transferred to the laboratory in an ice
tank. In the laboratory, blood samples were centrifuged at 10,000 RPM for 10 minutes, followed by Newcastle
antibody titers (Hemagglutination inhibition) and Infectious Bursal antibody titers by ELISA (Enzyme-Linked
Immunosorbent Assay). The infectious influenza antibody titers were determined by ELISA .At the end of the
experiment, after slaughter and carcass analysis, Cecal contents were extracted with a syringe (3 ml). And they
were transferred to the lab to count the number of bacteria. Mac County medium was used for counting Coli
bacillus, MRS agar for lactobacillus count. Salmonella was cultured on BGA (Brilliant Green Agar) specified
media (Merck, Germany) at 37°C for 24 hrs. Data analysis was performed using SAS software and mean
comparison with Duncan test at 5% level.

Results and Discussion There was a statistically significant difference in feed intake, weight gain and feed
conversion ratio using silver nano-particles and prebiotics different levels between in total period of experiment
(P<0.05). There was a statistically significant difference in the level of serum HDL, LDL, and TP in different
levels of prebiotic (P<0.05). The lowest total number of bacilli and Salmonella was observed in 0.5% prebiotic
treatment. The highest number of lactobacilli was observed in the treatments containing 0.25% and 0.5%
prebiotics. The highest number of Coli bacilli and Salmonella was observed in the treatment without silver
nanoparticles and the lowest in the treatment containing 800 ml. Also, the highest number of lactobacilli in
treatment was 800 ml (P<0.05).The results of this study showed that using 0.5% prebiotic level in the diet of broiler
chickens improved the growth performance and immune system. Also, the use of 800 ml levels reduced the number
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of harmful bacteria in the ceca of broiler chickens

Conclusion According to the results of this experiment, the use of prebiotics and silver nano-particles in the
diet and water can improve the performance of the chicks during rearing period. 0.5% of prebiotics in broiler diets
and 800 ml of silver nanoparticles decreased the number of harmful bacteria and increased the beneficial bacteria
in broiler ceca.
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