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 This research was done to study the effects of probiotic and calcium carbonate on blood 
parameters in late laying period of laying hens.This research was performed with 144 

strains of laying hens HY - line (w36) from age 58 to 68 weeks in 6 treatments and 6 

replicates and every replicate with 4 hens in a randomized complete block design with 
factorial arrangement 3× 2 that consist of three physical forms of calcium carbonate 

(flour, granular mixture of both) and two levels of probiotic (0, 0.04 percent) for 11 

weeks (one week adaptation period).In the last 3,6,10 weeks of testing a hen were 
selected from weighted average of each replicate and blood was taken from chicken 

wings venous sent to lab with using special kit for analysis of blood parameters 

including calcium, phosphorus, alkaline phosphatase and laboratory based cholesterol 
.Main and interaction effects of prebiotic and calcium carbonate had no significant 

effect on calcium and phosphorus of blood (P> 0/05).The main effects and interactions 

of calcium carbonate, was not significant on alkaline phosphatase (P> 0/05).But the 
main effect of probiotic were cause significant decreases on this index (P <0/05).The 

main effects and interactions of calcium carbonate had no significant effect on plasma 

cholesterol (P> 0/05).But the main effect of probiotic was cause significantly reduced 
on cholesterol (P <0/05).The results of this experiment showed that using probiotic with 

no significant effect of calcium, phosphorus and alkaline phosphatase can be decreased 

plasma cholesterol in laying hens. 
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INTRODUCTION 

 

 Normal blood level of calcium and phosphorus of blood in laying hens is from 20 to 40 milligrams per liter, 

and 3 to 6 milligrams per liter of plasma. Nearly 10 percent of total body calcium in laying poultry spent to 

produce eggshell. In the process of formation of egg shell, central bones of bird destroyed by osteoblasts and 

then, bone formation process formed with osteoblast activity [24]. Blood serum phosphorus level in laying 

poultry show fewer changes compared with serum calcium level.Increasing phosphorus occurs in renal diseases 

in such a way that in this state phosphorus of blood level is 11 milligrams per deciliter [22]. Normal level of 

serum cholesterol in laying hens is 100 to 250 milligrams per deciliter. This level changed by age, heredity, 

nutrition, diseases and environment [20]. Measurement of some serum of blood enzymes of laying poultry have 

special importance for detection and investigation activities or injury of a member, including measuring serum 

enzymes that have clinical and diagnostic value, the enzymes alkaline phosphatase or (alkalisoda phosphatase) 

[9]. This enzymes are zinc metalloproteinase enzyme that play important roles in calcification (mineralization) 

of Bones.PH is around 10 and the highest activities of these enzymes are in the liver or bone And if they work 

increase more than 40 international units per liter should be suspected tobone diseases.And increasing age of 

bird is associated with loss bone activities that were caused decrease enzymatic activities of alkaline 

phosphatase [8]. Probiotics used in these experiments contained two viable spores, including Bacillus Subtilis 

and Bacillus LechniFormys which contains 3.2 * 10
9
 cfu / gr of bacteria that are resistant to adverse 

environmental conditions [4]. 

 

 

 

MATERIALS AND METHODS 
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 In this test have been selected 144 strains of laying hens HY – Line( W36) in age of 58 weeks. The test has 

been run in a randomized complete block design with 3 ×2 factorial arrangement with three forms of calcium 

carbonate and two level of  probiotic  with 6 treatments and 6 replicates and 4 hens in each replicate. Birds had 

free access to food and water and basal diet that adjusted based on the needs of birds in sight age on the corn - 

soybean meal by WUFFDA software .lighting Program was for 16 hours of light and 8 hours of light off and the 

experiment lasted 11 weeks, one week was adaptation period. Treatments were used: 1 – powdery  calcium 

carbonate with probiotic 2 - calcium carbonate granules with Probiotic 3 - calcium carbonate mixed with 

probiotic 4 – powdery  calcium carbonate without  probiotic 5 - calcium carbonate granules without  probiotic 6 

- mixture calcium carbonate without  probiotic to study the sight traits of test from every replication a chicken 

cervical destruction randomly, then by PH meter, PH crop, gizzard and intestines ceca  were measured the body 

weight and the weight  of internal organs such as the liver, ovaries, and oviduct  was measured with a digital 

scale with an accuracy of  0.01 g, separately Analysis has been done by statistical software SAS with GLM 

procedure and average comparison was performed with Duncan's test at 5% level. 

 

Statistical Analysis: 

 All data were subjected to GLM as a randomized complete block design using the GLM procedure of SAS 

(SAS Institute, 2001). Significant differences among the means were determined by Duncan’s multiple-range 

test at P<0.05. 

 

RESULTS AND DISCUSSION 

 

 The results of calcium indicator showed that was not affected by treatments (P> 0/05).Cause of no effect on 

blood calcium can be that amount of calcium over than essential minerals other solutions, which is causes loss 

of metabolic homeostasis [6]. The effects of limestone sizes (caco3) have investigated on eggshell quality and 

production them in laying hens from 54 to 70 weeks and have seen that were influences with calcium 

treatments.In contrast [5,16] the calcium source such as ground oyster shell and bone meal used to assess the 

performance and quality of eggs and showed a significantly increased of blood calcium.They have reported their 

results that were in contrast with experiment results as the probiotic effect on performance and eggshell quality 

and announced the addition of probiotic to the diet of laying hens were caused significantly increase on blood 

calcium [13]. [17] The effect of probiotic (Protexin) on performance, egg quality and blood parameters in laying 

hens at 32 to 42 weeks were examined and reported that serum calcium does not affect the use of these 

resources.In contrast to [10,2] on the effect of calcium sources on eggshell quality and laying hens performance 

and calcium they need 56 to 67 weeks of the study conducted and reported that the use of these resources has 

significantly increased the amount of serum calcium. Serum phosphorus index was not affected by treatments 

(P> 0/05)thatis inconsistent with results of [14] were used the calcium sources to evaluate the performance of 

laying hens and with results of   [11] as the effect of probiotic on laying flocks.The reason for this discrepancy 

could be due to different amounts of phosphorus in the diet, the age of the bird (absorption rate decreases with 

age), the type and strain of probiotic and type of gastrointestinal bacteria. The results [1] as influenced by 

different levels of calcium on the egg quality traits consistent with the research on the lack of significant effect 

of treatments on the phosphorus index [15] as influenced by calcium sources on eggshell quality and laying hens  

performance reported significant increase of serum phosphorus.The results of the effect of probiotic and calcium 

sources have a significant effect on blood cholesterol, so cholesterol was reduced (P<0/05).Cholesterol 

reduction mechanism is well understood but some researchers stated that this reduction could be due to the 

presence of microorganisms in probiotic that intestinal cholesterol spend metabolism and reduce cholesterol 

absorption of bird blood that consistent with the results [21], which they were reported reduces blood cholesterol 

with the addition of probiotic in the diet of laying hens and inconsistent with the results of [23] that investigated 

the effect of probiotic on blood cholesterol and found that they were significantly affected by treatments 

Cholesterol reduction results in the present study contradicts reports [19] has the effect of probiotics, organic 

acids on performance and blood parameters and immune egg quality of laying hens at 37 to 49 weeks Looked 

and did not find a significant effect between treatments. But the research [12] as the resource impact of probiotic 

on performance and egg quality of laying hens, which corresponds to a significant decrease in serum cholesterol 

were reported. Differences due to the type of probiotic, time of sampling and the use of sources of calcium and 

probiotics, as well as using them [11] Reported that the reduction of serum cholesterol, use of probiotics in the 

diet of laying hens present in the juice, pancreatic juice and intestinal cholesterol Pancreatic juice and intestinal 

juice in cholesterol metabolism and its consumption and its metabolism and subsequent absorption of 

cholesterol from the intestinal membrane decreased inhibition of hydroxymethyl Glutaryl coenzyme A. .the 

Effect of probiotic and sources of calcium had significant effect on serum alkaline phosphatase index (P 

<0/05)so that increase the index that with [5] reports that used sources of dietary calcium supplementation on 

laying hens and with the [7] results the effects of sources of calcium on performance and eggshell quality in 
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laying hens were examined and showed no significant effect on these parameters and this is inconsistent with 

the results of this test. 
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