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تأثير استخدام المعزز الحيوي والفلافومايسين على الكفاءة الانتاجية لدجاج اللحم
علاء عبد العزيز

جامعة القادسية /كلية الطب البيطري
اجريت هذه الدراسة لتحديد تاثير استخدام المعزز الحيوي ومادة الفلافومايسين في العلف كمواد محفزة للنمو بديلة عن الاضافات العلفية من المضادات الحيوية ذات الاستخدام المشترك ومدى تأثيرهاتين المادتين على بعض المعايير الدموية وعلى أعداد جراثيم السالمونيلا المستوطنة لأمعاء الطيور .

تم اجراء الدراسة على مئة فرخة لحم نوع روز ابتيعت من احد مفاقس السوق المحلية ،قسمت الى اربعة مجاميع بصورة عشوائية ثلاثة مجاميع خضعت للمعاملة ومجموعة سيطرة ،المجموعة الأولى تم معاملتها بمادة الفلافومايسين بجرعة5.8ملغم/كغم علف والمجموعة الثانية تم معاملتها بالمعزز الحيوي بجرعة1غم/كغم علف والمجموعة الثالثة تم معاملتها بمزيج الفلافومايسين والمعزز الحيوي بنفس الجرع والمجموعة الرابعة عدت مجموعة سيطرة ، استمرت التجربة لغاية عمر 44 يوما.

 أظهرت النتائج ان مجموعة المعاملة بالفلافومايسين والمعزز الحيوي ومزيج الفلافومايسين والمعزز الحيوي في نهاية التجربة كان هناك ارتفاع معنوي  في اوزان الدجاج الحي للمجموعتينA,C وزيادة غير معنوية للمجموعةB  وسجلت الدراسة ارتفاع في أوزان الذبيحة للمجاميع المعاملة مقارنة بمجموعة السيطرة وبينت النتائج بان الوزن كان هو الأعلى في مجموعة الثالثة بالمقارنة مع المجموعتين المعاملتين الاولى والثانية .

أظهرت النَتائج فيما يتعلق بالبروتين الكلي والكولسترول والكلوكوزَ بأن البروتين الكلي ارتفع بصورة معنوية بعمر  38 يوم في كل المجموعات المعاملة، كذلك مستوى الكولسترول قد تاثر بالمعالجة الغذائية  وانخفض بشكل معنوي في المجموعتينC,B، وبصورة غير معنوية في المجموعةA ، بعمر21 و38 يوم، اما مستوى الكلوكوز فلم يسجل تغيير ملحوظ فى كل المجموعات المعاملة بالمقارنة مع مجموعة السيطرة.

 كما أظهرت النتائج ان المعاملة بهاتين المادتين قد ادى الى تقليل أعداد السالمونيلا المعزولة من محتويات الأعورين بصورة معنوية،كذلك انخفاض النماذج الموجبة للسالمونيلا من المسحات القطنية أي انخفاض معدل الطرح في جميع المجاميع المعاملة مقارنتا بمجموعة السيطرة .

من خلال هذه النتائج يمكن الاستدلال على فائدة استخدام المعزز الحيوي او الفلافومايسين في علائق الدجاج كمحفز نمو و كبديل محتمل عن بعض المضادات الحياتية التي تم حضرها في الأعلاف الحيوانية مع ملاحظة ان مزيجهما يعطي نتائج أفضل .
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Abstract

This study was conducted to determine the effect of dietary supplemental probiotic and flavomycin or mixture of both (as potential alternative growth promoters), on body weight ,carcass weight ,some serum blood parameters and Salmonella colonization of broiler intestine.

   One hundred, 1-day-old chicks(Ross), were used in the experiment the chicks were allocated into three dietary treatments groups and one group as a control  in a complete randomized design, the groups were as follow: A, (basal diet + flavomycin) B. (Basal diet +  probiotic)  , C. ( Basal diet + probiotic & flavomycin mixture) and D,control (basal diet), birds in each group were fed ad libitum for a period of 44days.

  The results showed that the supplementation of probiotic )P)or flavomycin (F( or mixture of both increased weight gain in group A and C significantly and B numerically at age of 38 ,the weight of carcass were higher significantly of treated groups compared with control at the end of experiment.

       The results with respect to total protein, cholesterol and glucose showed that total protein was significantly higher at the age 38 days of treated groups, cholesterol concentration were lower at treated groups, significantly with group B and C but numerically with group A at 21 and 38 days of age compared with control, glucose concentration was not changed compared with control.

       The results showed that probiotic and flavomycin decreased the number of Salmonella count of the cecal content and shedding rate of treated groups than control.

       It was concluded that dietary probiotic and flavomycin, have enhancement effect on growth performance, some blood parameters and decreased shedding and number of Salmonella. 

       It could be speculated from our results that Probiotic and Flavomycin may be of value to be a growth promoter and could be alternatives to some antibiotics which have been banned in the animal feeds.
Introduction

         There has been a developing controversy surrounding the use of antibiotics as growth promoters for animals food. these drugs are used at low doses in animal feeds and are considered to improve the broilers growth performance, with a lower percentage of fat and a higher protein content in the meat, other benefits of the use of antibiotic growth-promoters or probiotics include control of zoonotic pathogens such as Salmonella, Campylobacter, Escherichia coli and enterococci. and increasing some useful microorganism in intestinal microflora (Truscott and Al-Sheikhly, 1977; Miles etal., 1984; Waldroup etal., 1985;Steiner,2006).  

       Use of any antibiotic is associated with the selection of resistance in pathogenic bacteria and it has been argued that the use of antibiotic growth-promoters imposes a selection pressure for bacteria that are resistant to antibiotics that may be used in clinical or veterinary practice, thus compromising the continued use of antimicrobial chemotherapy.

       However, antibiotics used as growth promoters in animal feeds have been banned recently (Ratcliff, 2000),due to potential development of antibiotic resistant human pathogenic bacteria, the possibility of using new alternative additives in animal diets is being researched, instead of ordinary or common antibiotics that may be used for human patients 
       Different categories of feed additives for poultry or farm animals are referred to as Natural Growth Promoters (NGPs) or Non-antibiotic Growth Promoters, which are commonly regarded as favorable alternatives to antibiotic growth promoters (AGPs) in livestock production,(NGPs) include predominantly organic acids, probiotics, prebiotics, synbiotics, phytogenics, feed enzymes and immune stimulants. ( Steiner,2006;Pasteiner, 2006).
       The main advantage of NGPs over AGPs is that they do usually not bear any risk regarding bacterial resistance or undesired residues in animal products such as meat, milk or eggs. ( Steiner,2006). 
      Addition of NGPs to feeds of poultry or farm animals may have a number of beneficial effects, including rapid development of a healthy gut microflora: stabilization of digestion, increased growth performance, stimulation and rapid maturation of the immune system, reduced incidence of diarrhea, improved feed efficiency, lower mortality rates(Pasteiner, 2006; Joan, 1999) .
       Probiotics are live microorganisms or viable spores which support the development of a beneficial gut microflora Probiotic bacteria (e.g. from the genera Lactobacillus, Bifidobacterium, Enterococcus), which counteract undesired microorganisms such as Salmonella or E. coli by blocking receptors on the gut wall, production of antimicrobial substances, increased production of volatile fatty acids or activation of the immune system.( Barnes, et al; 1979, Fuller, 1989, Snoeyenbos, et al; 1982. Stavric,et al;1987).

      Probiotics have been reported to reduce ileal pH value, while increasing the number of  lactic acid bacteria in the ileum and caecal contents of broiler chickens, the caecal Salmonella,coliform and C.perfringens counts significantly decreased (Hinton, and Linton, 1988; ; Humphrey and Lanning,. 1988 Kalavathy, et al. 2003; Murry, et al., 2004),in other word stimulation of favourable bacteria such as lactobacilli and Bifidobacteria could contribute to a balanced gut microflora, and may provide an optimal precondition for effective protection against pathogenic microorganisms and intact immune system.
       Although there are many probiotics have been reported to have potential to replace antibiotic growth promoters, but few of them have been investigated and their potential are not explored as safe and sustainable feed additives at our environment. 
       Flavomycin is an antibiotic feed additives, it is also called bamberomycin, flavophospholipol, or moenomycin, it is also can be used as growth promoter and for the improvement of the feed conversion ratio in farm animals(Estieve et al., 1997;Butaye et al,2000).

      Flavomycin is a performance enhancing antibiotic available solely for use in animal nutrition that's to say not classified as ''medically important for human'', and  predominately acts against gram-positive pathogenic bacteria by protective effect is to inhibit the synthesis of the bacterial cell wall,(Van Heijenoort, et al,1987), However it does not have significant action against lactobacillus, Bifidobacterium, so can be used with competitive eixclusion products, other effects is improved weight gain and feed efficiency in broiler chickens, , reduced the duration of Salmonella shedding, no withdrawal , no significant environmental impact since flavomycin excreted in feces and rapidly degraded in the soil, (Butaye et al.,2000; Annonymous,2002).

      Therefore the present study was carried out to determine whether probiotics or flavomycin would have an influence on growth performance (weight gain and carcass weight),serum total protein, total cholesterol and glucose levels and Salmonella colonization degree(shedding rate and mpnLog10 of Salmonella count) of broilers.

Materials and Methods

Feeding trial

      One hundred, 1-day-old broiler chicks (Ross) were divided into four groups randomly assigned to three treatment diets, and one control group of basal diet of 25 birds of each.
     The groups were as follows: A. (basal diet + 5.8 mg flavomycin/kg diet), B. (Basal diet +  Probiotic 1g/kg diet), C (Basal diet + probiotic 1g/kg diet &5.8 mg flavomycin/kg diet) .D. Control (basal diet).
     The composition of the basal diet is presented in Table 1.metting NRC requirements(1994), birds were given diet to end of experiment, the administration of treatments begin at age 14 days, each group was fed ad libitum for a of 44 days. 24 hours light was provided per day with ordinary vaccination program  schedule of ND,IB and IBD vaccines.
     The body weight gains of birds from age 14 was recorded, and at the end of experiment carcass weight were measured. 

Probiotics and Flavomycin were purchased from local market.
Blood biochemistry:

      Serum samples from each group were taken randomly and analyzed for serum 

total protein, total cholesterol and glucose concentrations according to (Burtis and Ashwood,1999). 
Bacteriology:

        The shedding rate of Salmonella which represents by positive cotton swab samples from each group ,ceacal contents from five birds of each group to determine Salmonella counts (mpnLog10) and biochemical was followed according to the procedures mentioned by( Cox, et al.1983 , Barrow,et al.1987 and Barrow and felthem,1993 ) . 
Statistical Analysis:

       The results were evaluated using SPSS® (1999) program. Statistical differences among treatment means were analyzed using Duncan s New Multiple Range Test.( Duncan,1955).
Table1`. The dietary ingredients. 
	Ingredient
	kg/ton

	Corn
	650

	Soya bean meal
	220

	Broiler concen.
	100

	Lime stone
	10

	Dicalicum phosphate
	4

	Lysine
	1

	Methionine
	0.5

	Salinomycin

(Anticoccidial drug)
	0.5

	Aluminum silicate
	3

	Salt
	3

	Choline chloride
	0.5

	Wheat Bran
	7.5


Table2.The Chemical analysis
	Met. Energy (kcal/kg)


	2940.35



	Crude protein%


	20.38

                                        

	Fat%
	3.20



	Fiber%
	3.12



	Ca%
	1.35



	P%
	0.63



	Mthionine%


	0.68



	Lysine%


	1.23



	Na%
	0.26



	Choline mg / kg


	250.00



	Potassium %


	0.83



	Met. Energy / Protein


	151.70



	Ca : P


	2.17




Results and Discussion
        The effects of dietary supplemented probiotic and flavomycin on body weight gain of broiler chickens at 3, weeks (21days) 4, weeks(28days) and at 38 days of age  and carcass weight at 44 days of age are presented in (Table.3) 
        Probiotic and Flavomycin supplementation have positive effects on body weight gain, at 3,weeks(21days) and at 4,weeks(28days) of age there were increased in weight among group A, B and C compared with control, at 38 days of age the weight is increased significantly at groups A,C compared with control but numerically with group B ,even though there were differences with in treatment groups A, B and C, However, these results may be due to the reduction in gut wall weight and thinner villus lamina propria which has been used to explain the enhanced nutrient digestibility observed with AGP (Franti et al., 1972; Anderson et al., 1999), so flavomycin  may have this effect ,some studies of the mechanism for growth promotion have focused on interactions between the antibiotic and the gut microbiota, and the direct effects of probiotics (NGP) on the microflora which can be used to explain decreased competition for nutrients and reduction in numbers of pathogenic intestinal bacteria or microbial metabolites that depress growth ,(Visek,1978; Waldroup et al., 1985; Anderson et al., 1999 ; Murry, etal., 2004).
    Since probiotic improve the microbial balance of intestine and the flavomycin predominantly act against gram-positive pathogenic bacteria found in the intestine, we suggest that, one of the important pathogenic bacteria of the intestine is Clostridium perfringens the causative agent of Necrotic Enteritis of chickens which cause high mortality and decrease in weight gain through the adverse effect on nutrients digestion and absorption due to the damaging of the epithelial layer and thickening of the lamina properia.

So mixing falvomycin or probiotic or mixture of both with bird's diet may lowering the total counts or number of Clostridia that's to say prevent overgrowing and producing a large amount of toxins, in another word decreased the pathological changes of intestine which consequently reflects on enhancing the digestion and absorption
      So these factors may be explain a good health condition and good immune status of birds ,which ends up with healthy birds and the results would be a good weight gain, this point is more clear by noticing the carcass weight that showed a 
significant difference between treatment groups and control, However treatment group C have more carcass weight compared with  treatment groups A and B , this may be due to the mixing of probiotics and flavomycin and this would probably have an additional synergism effect .
T able.3 Represents the means of the weight gains and carcass weight 

	Group
	Weight/2weks.   (14days)
        gm
	Weight/3weks. (21days)
        Gm
	Weight/4weks.  (28days)
         gm
	  Weight/38days

        gm
	Carcass
Weight 44days/ gm

	A
	270a±7.8*
	535b±24.5*
	911.5b±43.6*

	1479a±55.6*
	1609b±42.6*

	B
	280a±7.6
	555.5b±17.8
	900b±31.1


	1363.5b±50.3
	1620b±57.6

	C
	285 a ±11.3
	600a±29.4
	991a±44.4


	1495a ±54.7
	1749a±54.0

	D
	268a±15.4
	493c±32.5
	850c ±32

	1350bc±82.1
	1551c±76.3


A. (flavomycin treated group), B. (Probiotic treated group), C. (( Basal diet + probiotic & flavomycin mixture treated group  ) , D. (Control basal diet) , results with in one    column indicated by different superscripts differ (P>"0.05).*SE , 10 live birds of each  group and 3 carcass samples were weighed  for each reading
 Effects of dietary probiotic and flavomycin on some blood parameters at 21 and 38 days broiler chicks are given in( Table 4.and 5).

        Total protein concentration was not influenced (P<0.05) by dietary treatments at 21 days of age but the concentration increased at age 38 days.  
       The elevation in the level of serum total protein in treatment groups is a good indicator of good performance and this effect that may be due to the enhancement of nutrient digestion, the inhibition of intestinal bacteria competing with host for available nutrients or a reduction of possibly toxic bacterial metabolites,(e.g. ammonia and amines).
      Cholesterol level was lowered and  differed significantly at  21and 38days of age in groups B and C but not in group A compared with control. this may be due to the effect of the increased growth and numbers of Lactic acid bacteria which produce bile salt hydrolase, and to maintain bile salt homeostasis this may need more bile acids to be synthesized and this in turn will reduce cholesterol in the body pool since cholesterol is the precursor for bile acids, ( Klaver and Vandermeer. 1993).
       Glucose concentration was not influenced by dietary treatments compared with control.

Table.4 Represents some mean values of blood at 21 days of age  

	Group
	Total protein

       g/dl
	Total cholesterol

      mg/dl
	Glucose

mg/dl

	A
	9.93 a ±0.84*
	240.6 ab ±6.10*
	97.13 a ±2.8*


	B
	9.33 a ±1.00
	222.4 b ±13.03
	100.15 a ±8.4


	C
	10.7 a ±0.38
	217.5 b ±14.3
	105.32 a ±2.4


	D
	9.64 a ±0.47
	272 a ±8.92

	97.1 a ±5.74


A. (flavomycin treated group), B. (Probiotic treated group), C. ( Basal diet + probiotic , flavomycin mixture  treated group ) , D. (Control basal diet) , results with in one    column indicated by different superscripts differ (P>"0.05). *SE
A(6) samples , B(5) samples , C (6) samples , D (6) samples of each parameter .
Table.5 Represents some mean values of blood at 38days age  

of 
	Group
	Total protein

       g/dl
	Total cholesterol
      mg/dl
	Glucose

       mg/dl

	A
	14.95 a ±1.62*
	237.13 a ±4.44*            


	100.53 a ±5.2*

	B
	14.45 a ±1.12
	197.33b±4.71

	89.78 a ±4.6

	C
	14.96 a ±1.30
	193.06 b ±8.10 

	88.67 a ±4.4

	D
	10.32 b ±0.38
	250.97 a ±9.99


	93.79 a ±7.4


A. (flavomycin treated group), B. (Probiotic treated group), C. ( Basal diet + probiotic & flavomycin mixture  treated group) , D. (Control basal diet) , results with in one    column indicated by different superscripts differ (P>"0.05).*SE
A ( 8) samples , B (6) samples , C (9) samples , D ( 7) samples of each  parameter .

Effect Probiotic and flavomycin supplement on Salmonella counts in ceacal contents of 38days of age broiler chickens are given in (Table 6).

       The results showed that dietary probiotic and flavomycin decreased the shedding rate of Salmonella numerically at group A ,but significantly at group B and C and significantly decreased the count of Salmonella of all treatment groups  compared with control ,but  the best results was achieved in birds of group C because the shedding rate and MPNLog10 was the lowest level ,these results seems due to the dietary supplementation of probiotic and flavomycin could be contributed to an ecological balance of normal gut microflora which compete with pathogenic bacteria with many mechanisms(Barnes, et al.,. 1979, Fuller, 1989, Snoeyenbos, et al; 1982. Stavric, et al. 1987; Annonymous,2002)and according to Gunal et al,(2006), probiotic and flavomycin helped to decrease gram negative bacteria counts in intestine,and this well lead to decreased the shedding rate. 

  Table.6 Represents the Salmonella isolation rate and MPN log10/gm of cecal content of treated groups of broiler chickens at38 days of age
	Group
	       No. of

positive samples 
	       %
	MPN log10/gm of cecal contents



	A


	3/12
	25a
	2.1a*

	B


	2/12
	18b
	1.5a*

	C
	2/12
	16b
	1.21a*

	D
	4/11
	36a
	3.8b*


 A. (flavomycin treated group), B. (Probiotic treated group), C. (( Basal diet + probiotic & flavomycin combination treated group) , D. (Control basal diet) , results with in one column indicated by different superscripts

* means of five samples
      In conclusion the results of the present study showed that the probiotic and antibiotic growth promoter (flavomycin), or the mixture of probiotic and flavomycin treatments to broiler diets have beneficial effects on the growth performance of broilers and improves level of some components of blood serum (increased the level of total protein and decreased the level of total cholesterol).However, all treatments to diets helped to decrease Salmonella shedding rate and counts in intestine, noticing that the F&P mixture gave better results than each a lone.
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