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Highlights 

► Results showed that birds fed silver nanoparticles coated on zeolite had better feed 

conversion ratio compared to the control treatment (P<0.05).  

► The birds fed silver nanoparticles coated on zeolite at 0.5% and 0.75% levels 

increased villi length compared to the control and control diet supplemented with 1% 

zeolite groups (P<0.05). The use of silver nanoparticles coated on zeolite at all levels 

(0.25%, 0.5% and 0.75%) decreased crypt depth compared to the control group. 

Broilers were fed silver nanoparticles coated on zeolite at 0.5% and 0.75% levels had 

the highest ratio of villus length /crypt depth.  
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Importance 

Nanotechnology is one of the modern eras, in all aspects of animal life, 

vegetation, environmental and industrial sciences and opened new view in recent 

years. Silver nanoparticles is one of the most important particles in these categories 

that be used in nanotechnology. The antimicrobial properties of silver has been 

known before antibiotics and widely used in various cases to control the growth of 

bacteria. On the other hand, regulate of microflora and the gastrointestinal mucosa 

and an important physical barrier against antigens that interferes with immune 

organs is important. On the other hands, antimicrobial properties of zeolite against 

E. coli and S. aureus have been known. However, there are no article on the 

coverage of silver nanoparticles on the zeolite on the growth and health of broiler. 

It is possible that silver nanoparticles coated on the zeolite can be used as a feed 

additive in the poultry industry. Then, the aim of this study was to investigate the 

impact of different levels silver nanoparticles coated on zeolite on growth and 

health of broiler chickens.  

Introduction (Hypothesis and aims) 

The poultry industry have to take advantage of the maximum body weight  

per unit feed intake. There is a negative correlation between immune response  

and performance criteria in animals. It has also been showed that genotypes with 

higher body weight give poor antibody response to E. coli challenge. The 

antimicrobial properties of silver have been known. Nanosilver shapes will lead to 

high antimicrobial activity compared to bulk Ag metal. Using nanotechnology, 

silver nanoparticles can be coated on the zeolite and can be considered as an 

additive in livestock and poultry industry. Although a few studies on the beneficial 

effects of nanosilver on broilers performance are mentioned but a detailed study on 

the effect of zeolite coated with silver nanoparticles on the growth and health of 

broiler is rare.  

 

http://www.google.com/url?sa=t&rct=j&q=evaluation%20of%20different%20levels%20of%20nanosilver%20coated%20on%20zeolite%20on%20growth%20and%20health%20of%20broiler%20chickens&source=web&cd=1&cad=rja&ved=0CCoQFjAA&url=http%3A%2F%2Fwww.idosi.org%2Fgv%2Fgv5%286%2910%2F12.pdf&ei=CgLBUv7WAo3prQeQooCADA&usg=AFQjCNEN-Rpsg4wL4AAnk7k5bz3d-5Oh3w&bvm=bv.58187178,d.bmk
http://www.google.com/url?sa=t&rct=j&q=evaluation%20of%20different%20levels%20of%20nanosilver%20coated%20on%20zeolite%20on%20growth%20and%20health%20of%20broiler%20chickens&source=web&cd=1&cad=rja&ved=0CCoQFjAA&url=http%3A%2F%2Fwww.idosi.org%2Fgv%2Fgv5%286%2910%2F12.pdf&ei=CgLBUv7WAo3prQeQooCADA&usg=AFQjCNEN-Rpsg4wL4AAnk7k5bz3d-5Oh3w&bvm=bv.58187178,d.bmk


Vice Presidency of Research and Technology, Gorgan University of Agricultural Sciences and Natural Resources 
(GUASNR). This material may be reprinted provided that the article and the author(s) are acknowledged.   
 

 

Other Information (including tables and figures) 
 

The results of experiments showed that treatment diets had significant influence on 

heterophil to lymphocyte (H/L) ratio on d 28 and 35 (Table 1). However, no 

significant difference was found in on Newcastle antibody titers (Table 2). 

Table 1. Effect of treatment diets on mean of heterophil and lymphocyte and heterophil to lymphocyte 

percentage of broiler chickens on d 28 and 35.  
 

Treatments 
Heterophils Lymphocytes Heterophils/Lymphocytes ratio 

on d 28 

C 19.60b 80.40a 0.24b 

Z 20.20b 79.80a 0.25b 

NS25 20.00b 80.00a 0.25b 

NS50 23.60a 76.40b 0.30a 

NS75 22.80a 77.00b 0.29a 

SEM 0.616 0.626 0.009 

P value 0.0004 0.0004 0.0004 

 on d 35 

C 21.80b 78.20a 0.27b 

Z 23.20b 76.80a 0.30b 

NS25 23.80ab 76.20ab 0.31b 

NS50 25.40a 74.60b 0.34a 

NS75 23.40ab 76.60ab 0.30ab 

SEM 0.683 0.683 0.011 

P value 0.023 0.023 0.021 

C: Control diet, Z: Diet containing 1% Zeolite; NS25: Diet containing 1% Zeolite coated with 25 ppm nanosilver; 

NS50: Diet containing 1% Zeolite coated with 50 ppm nanosilver; NS75: Diet containing 1% Zeolite coated with 

75 ppm nanosilver.  
 

 
Table 2. Effect of treatment diets on antibody titers against Newcastle disease virus.  
 

Treatments antibody titers (log2) 

C 3.70 

Z 4.10 

NS25 4.10 

NS50 4.50 

NS75 4.10 

SEM 0.289 

P value 0.454 

C: Control diet, Z: Diet containing 1% Zeolite; NS25: Diet containing 1% Zeolite coated with 25 ppm nanosilver; 

NS50: Diet containing 1% Zeolite coated with 50 ppm nanosilver; NS75: Diet containing 1% Zeolite coated with 

75 ppm nanosilver.   


