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Highlights 

► Treatment containing calcium with probiotic significantly resulted in improve 
immune function (associated with white cell) compare to feed removal treatment. 
 

► Using of calcium and probiotic resulted in significant decrease cecal coliform 
compared with feed removal treatment. In addition, the use of probiotic, prebiotic 
and their mixture significantly increased cecal lactobacilli compared to feed removal 
treatment. 
 

► Molting leads to decreasing of blood calcium and phosphorus levels and using of 
probiotic as well as prebiotic resulted in their increasing. 
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Other Information (including tables and figures) 

Results showed that molting leads to the weakening of the immune system and 
skeletal system and also increasing the pathogenic bacteria. Like as full feed 
treatment, the treatment containing calcium with probiotic, significantly resulted in 
improved immune function (associated with white cell) compared to feed removal 
treatment (Table 1). The birds fed full feed and low calcium with probiotics 
treatments had significantly lower cecal coliform compared with birds receiving feed 
removal treatment. In addition, the use of probiotics, prebiotics and their mixture 
significantly increased cecal lactobacilli compared to feed removal treatment (Table 
2). Molting leads to decreasing of blood calcium and phosphorus levels and using of 
probiotic as well as prebiotic resulted in their increasing (Table 3). In conclusion, the 
results of this study showed that low calcium diets with separate using of probiotics 
and prebiotics could diminish at least some of the damaging effects caused by 
molting in laying hens. 

 

Importance 

Egg is one of the most important sources of human protein. Due to the drop in egg 
production at the end of laying cycle, induced molting, as the most economic solution 
to maximize egg production, is considered as an unavoidable phenomenon. However, 
using of strategies to solve at least some of the disadvantages of this phenomenon 
seems to be crucial. The use of probiotic or prebiotic in low calcium diet has 
potential to prevent these damaging effects. Because of the lack of literature about 
the use of these additives during molting, conduction of such experiments for 
evaluation of these strategies would be useful. 

Introduction (Hypothesis and aims) 

At the end of laying cycle, induced molting is a regular practice in laying hens 
flocks to increase both production and quality of eggs. Regarding to feed removal 
during this period, molting leads to negative effects on immune response, increasing 
of pathogenic bacteria and bone losses in older laying hens after molting. Because of 
positive effects of prebiotics and probiotic on immune response, reducing of 
pathogenic bacteria and increasing absorption of some minerals, the experiment was 
conducted to investigate the effects of using the additives on immune parameters and 
bone indexes in molted laying hens.  



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) 

 
Table 1. Effects of dietary treatments on heterophile (H), lymphocyte (L), and  heterophile to 
lymphocyte ratio (H:L) of laying hens at the end of molting period (%). 

Treatments 
Item FF FW Ca CaP CaL CaLP SEM 
H 23.85b 29.15a 28.00ab 23.75b 25.75ab 27.00ab 1.36 
L 76.14a 70.83b 72.00ab 76.25a 74.25ab 73.00ab 1.36 
H:L 31.33bc 40.16a 38.88ab 31.14c 34.68abc 36.98abc 2.46 
a-c Means with the different letters are significantly different. FF: full feed, FW: feed withdrawal, 
Ca: calcium, CaP: calcium + probiotic, CaL: calcium + prebiotic, CaLP: calcium + prebiotic + 
probiotic. 

 
Table 2. Effects of dietary treatments on calcium and phosphorus levels of laying hens at the 
end of molting period (mg/dl).  

Treatments 
Item FF FW Ca CaP CaL CaLP SEM 
Calcium 23.85a 16.97b 17.07b 18.95ab 19.30ab 19.63ab 1.13 
phosphorus 4.29 4.64 4.44 4.99 5.34 4.77 0.26 
a,b Means with the different letters are significantly different. FF: full feed, FW: feed withdrawal, 
Ca: calcium, CaP: calcium + probiotic, CaL: calcium + prebiotic, CaLP: calcium + prebiotic + 
probiotic. 

 
Table 3. Effects of dietary treatments on cecal microbiota of laying hens at the end of molting 
period (Log10

 cfu/g).  
Treatments 

Item FF FW Ca CaP CaL CaLP SEM 
Coliform 7.48c 8.38a 8.10ab 8.18ab 7.86bc 8.06ab 0.40 
Lactic acid bacteria 7.28a 5.65e 5.82ed 6.73b 6.38bc 6.08cd 0.43 
a-e Means with the different letters are significantly different. FF: full feed, FW: feed withdrawal, 
Ca: calcium, CaP: calcium + probiotic, CaL: calcium + prebiotic, CaLP: calcium + prebiotic + 
probiotic. 

 


