
    , XLVIII, 5/2011 35

   
( )     

 I. , 
    

  ,  ,
 *,  ,  **

   - 
 ,   -  

**   - 

    
    -

 .   -
     -

     
.

       -
    , 

    
 (Brandtzaeg et al., 1999). -

    
,     

     -
,    -

 (Bland and Waren, 1986).
       

  ,    
  (Webel et al., 1997). -

    
    

   Escherichia coli  Salmo-
nella typhimurium.     

, -  
  ,      

(Raetz, 1990).
 ,     -

,     E. coli -
    ,  

   -
    (Johnson, 1997; Webel

et al.,1997).  ,  
 -    ,  

    (Mc Carthy et al.,
1986; Benson et al., 1993; Takahashi et al.,
1997),   -   -

  ,   -
 ,     -

     
(Dritz et al., 1996; Takahashi et al., 1997; Webel
et al., 1997).    -

     
TNF-a, IL-6  IL-1 (J. Webel et al., 1997).

Sunwoo et al. (1996) ,  -
      

40 -      -
  E.coli    

  Salmonella typhimurium
         -

 .
    

    -
 ( )      -

 ,     -
  (Burell, 1994).
     -

     -
     -   -

   ,   -
  ® 40 plus.

    -



    , XLVIII, 5/201136

  ,  
     -

       -
    .

  

   ® 40plus 
      -

 , ,
 ,   N- - D

   
  .    

 :   2 mg, 
 20 mg,   80 mg, Zn  7 mg, Mg

 15 mg   10 µg.
    180  

 Hy Line Brown  24  , -
   -   . 

        40
    12  .

     
  30    

   R® 40 plus (
  0.4 mg/kg  ). 

    ,  
    . 1.    
       .

    .
     16 h

  8 h .
       -

    150   -

    ( -
,       -
).    

(   ,   , 
 ,     ,

  ,     
    )  

 30      55-  -
.

      -
  780      

    -
     .  

,    ,
% ,     

 ,    -
  % .

    , 
 ,     -
      0.01 g.  

      -
    0.05 mm.

    -
    -

.

  
    

      -
   ,
     

       . 1. 
,      

 1.     Hy Line

I 71.17±0.61  53.59±0.43 79.81±0.60 56.70±0.49 75.61±0.65 55.27±0.40

II  70.93±0.59  54.05±0.45 82.32±0.67 58.46±0.46 76.69±0.72 56.48±0.43

    
 

       



    , XLVIII, 5/2011 37

     
      0.44 %,  

    2.51%.   
    1.72 % -

     -
  .

       -
   0.46 g - ,   -

  1.76 g -     .
       

    
    0.92 g -   

.
    -

     55-

    . 2.   -
     , 

 ,     
       . 

    
       

3.23 %     1.23 %,   0.31 g
   .

 . 3     -
      

   . 
      -

    2.06% -    
    

. -   1.92%    -

 2.      55-  

 

-
, g

 

-

 

-

 

-

 
 

-
, g

 
 

-
, mm

 

-
, g

I

II

 3.     

. % . % . % % . % . % . % %

I 36 4.61 51 6.54 87 11.15 75.77 114 14.6 12 1.54 579 75 93.46

II 21 2.69 35 4.48 56 7.18 78.33 129 16.5 16 2.05 595 76.3 95.51

 -
- -

    
        

 
 -

 

-

 



    , XLVIII, 5/201138

    ,   -
       .

   ( ) 
     74.97% 

79.5%      
76.28%  79.89%     .

      1.31% - -
     

     .
  ,  -

    
      -

.    
      -

 -    .
       -

   -  
    

 .
     

    55- -
     
   .   

     ,  -
      

 .
     -

,     
    -

   ,  
    (Klasing et al., 1987;

Klasing and Barnes, 1988; Webel et al., 1998).
Takahashi et al. (1997) ,  16 h 

   
      -

  IL-1  .  
IL-1     

,     
 -     -

 ,    , -
     

  ,  
  (Takahashi  et al., 1995).

      
   

  TNF-a, IL-6, Il-1   (Benson

et al., 1993; Takahashi et al., 1997; Waren et
al., 1997; Webel et al., 1997, 1998). ,

     -
      

   . 
    ,

  ,    
    (Johnson,

1997).
    , 

   -
   

 IL-1, IL-6  TNF-a   in vitro
(Eugui et al., 1994). -   in vivo  -

,       -
   ( -

)    IL-6 
    (Webel et al., 1998).
     

     
   (Heinzerling et al., 1974;

Peplowski et al., 1981).
      -

       -
    
,       -

.   -
   -

   IL-1, IL-6  TNF-a 
.

     -
     

     0.44%,   
   2.51%     

  1.72 % -    
 .

     
      

   0.46 g -   
  ,    -  1.76 g

     -  0.92 g.
    -

       -



    , XLVIII, 5/2011 39

     , -
  ,     -

        .
     

 3.23%     1.23%,   0.31g.
   

    
   -    

      -
 .

1. Benson, B., C. Calvert, E.Roura, K. Klasing,
1993 . Dietary energy source and density modu-
late the expression of immunologic stress in chicks,
123, 1714-1723.

2. Bland, P., C. L.Warren, 1986 . Antigen presen-
tation  by epithelial cells of  rat small lintestine. I.
Selective induction of suppressor T cells, Immu-
nology, 58, 9.

3. Brantzaeg P., E.Baekkvold, L. Farstad, F.
Jahn-sen, F.Johansen, E.Wilse, T.Yamanek,
1999. Regional  specialization in the mucosal im-
mune system; what happens in the micro-
compartments., Immunol.Today, 20, 141-151.

4. Burrell, R., 1994. Human responses to bacterial
endotoxin., Circ.Shock, 43, 137- 153.

5. Dritz, S., K.Owen, R. Goodland, J. Nelssen,
M.Tokash, M.Chengappa and F.Blecha,
1996. Influence of lipopolysaccharides induced
immune challenge and diet complexity on growth
performance and acute phase protein production
in segregated early -weaned pigs, J. Anim. Sci.,
74, 1620- 1628.

6. Eugui, E., B. Delustro, S.Rouhafza, M Linic-
ka, S. Lee, R.Wilhelm, A. Allison, 1994. Some
antioxidants inhibit , in a co-ordinate fashion, the
production of tumor necrosis factor-a, IL-1 , and
IL-6 by human peripheral blood mononuclear
cells, Int.Immunol., 6, 409-422.

7. Heinzerling, R., C. Nockels, C. Quarles, R.
Tengerdy, 1974. Protection  of chicks against
E.coli infection by dietary  supplementation whict
vitamin E.Proc.Soc.Exp.Biol.Med., 146, 279-
283.

8. Johnson, R., 1997. Inhibition of growth by pro
inflammatory  cytokines. An integrated  view. J.
Anim. Sci., 75, 1244- 1255.

9. Klasing, K., D. Lauring, R. Peng, D. Fray,
1987. Immunologically mediated growth depres-
sion in chicks : influence of feed intake, corticos-
terone and interleukin-1, J. Nutrition, 117, 1629-
1637.

10. Klasing, K. and D.Barnes, 1988. Decreased
amino acid requirements of growing chicks due
to immunologic stress. J. Nutrition, 118, 1158-
1164.

11. Peplowsky, M., D. Mahan, F. Murray, A.
Mohan, A. Cantor, K. Ekstom, 1981.Effect of
dietary and injectable vitamin E and selenium in
weanling swine antigenically challenged with sheep
red blood cells., J. Anim. Sci., 51, 344- 351.

12. Takahashi, K., S. Yodogawa and Y. Aciba,
1995. Effect of dietary protein concentration on
responses to Escherichia coli edotoxin in broiler
chickens. Br. J. Nutr.,74, 173-182.

13. Takahashi, K., N.Ohta and Y. Akiba, 1997.
Influences of dietary methionine and cysteine on
metabolic responses to immunological stress by
Escherichia coli lipopolisaccharide injection, and
mitogenic response in broiler chickens, Br. J. Nutr.,
78, 815- 821.

14. Raetz, C.,1990. Biochemistry of endotoxins.,
Annu Rev. Biochem., 59, 129- 170.

15. Sunwoo, H., T. Nakano,W. Dixon, J. Sim,
1996. Immune responses in chickens against li-
popolysaccharides of Escherichia coli and Sal-
monella typhimurium., Poul. Sci., 75, 342- 345.

16. Warren, E., B. Finck, S. Arkins, K. Kelly,
R. Scammura, M. Murtang, R. Johnson,
1997. Coicidental changes in behaviour and
plasma cortisol  in unrestricted pigs after intra-
cerebroventricular injection of tumor necrosis fac-
tor-a., Endocrinology, 138, 2365- 2371.

17. Webel, D., B. Finck, D. Baker, R. Johnson,
1997. Time course of increased plasma  cytoki-
nes, cortisone, and urea nitrogen in pigs follow-
ing intraperitoneal injection of lipopolisaccharide,
J. Anim. Sci., 75, 1514- 1520.

18. Webel, D., R. Johnson, D. Baker, 1998. Lipo-
polisaccharide- induced reductions in in food in-



    , XLVIII, 5/201140

take. Do not decrease the efficiency of lysine  and
threonine utilization for protein accretion in chick-
ens., J. Nutrition, 128, 1760- 1766.

19. Webel, D., D. Mahan, R. Johnson, D. Baker,

1998. Pretreatment of young pigs with vitamin E
attenuates the elevation in plasma interleukin- 6
and cortisol caused by a challenge dose of lipopo-
lysaccharid., J. Nutrition, 128, 1657- 1660.

THE USE OF POLYBACTERIAL IMMUNOSTIMULATOR
(NATSTIM® PLUS) IN BREEDING OF LAYING HENS

I. PERFORMANCE, MORPHOLOGICAL AND INCUBATION
CHARACTERISTICS OF EGGS
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SUMMARY

An experiment was carried out with 180  laying hens and 24 cocks Hy Line divided in two groups. The
birds from the experimental group received for 30 days water supplemented by 0.4 mg per kg body weight
polybacterial immunostimulator.

The performance of hens along the inclusion of immunostimulator in the water decreased with 0.44% ,
but after that increased with 2.1% and total for two periods remains with 1.72% higher at the experimental
group.

Egg weight along the inclusion of immunostimulator in the water increased with    0.46 g in the experimen-
tal group, but after that increased with 1.72 g and total for two periods with 0.92g.

The supplementation of polybacterial immunostimulator in the water of laying hens did not change signifi-
cantly the form index, yolk index, shell weight, shell thickness and yolk colour. Index of protein increased
with 3.23% and Haugh units with 1.23 %, but yolk weight decreased with 0.31 g.

The supplementation of polybacterial immunostimulator in the water did not change significantly the
hatchability of incubated and fertilized eggs.
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