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ABSTRACT 

This study was carried out to determine the effects of 
different levels of mannan and p-glucan as a prebiotics on 
some liver and kidney function, blood parameters, immune 
globulins concentration and body weight on broilers fed 
diets contaminated with lmg aflatoxin I kg diet. Eighty 
broilers were randomly distributed into eight similar 
groups each group fed commercial broiler diet as the 
follows {negative control group fed an regular broilers 
ration free from prebiotics and aflatoxin, posative control 
group fed diet contaminated with aflatoxin (lmg/kg) and 
free from prebiotics, groups from 3 to 8 · fed diet 
contaminated with aflatoxin (lmg/kg) and contain different 
concentration of mannan and p-glucan in premix (premix 
added as a 1.5 gm/kg diet)}. Results showed that positive 
control signlflcantly Increased (P < 0.05) serum glutamlc­
oxaloacetic transaminase (SGOT) and serum glutamic­
pyruvic transaminase (SGPT), compared with negative 
control and the best effect of adding man nan and p-glucan 
recorded with group 5, 6 where the results were close of 
negative control. The same trend recorded with results 
obtained from serum urea and creatinine. Results of 
hematological analysis showed that positive control caused 
a significant decrease (P < 0.05) in values of packed cell 
volume (PCV), Red blood cells counts (RBC), Hemoglobin 
(Hb), and noticed a significant increase (P < 0.05) 
occurrence in values of total white blood cell (WBC). 
Generally the addition of mannan and p-glucan to diets 
contaminated with aflatoxin significantly improved the 
adverse effects of aflatoxin on hematological parameters. 
This study demonstrates an increase in serum IgGs 
concentrations with positive control and groupS without 
significant differences with negative control or other 
groups. The average body weight gain (g) increased (P < 
0.05) with broilers fed negative control diet compared with 
positive control. The addition of both mannan and p-glucan 
to diets led to improvement in increase body weight gain 
and decreases in relative liver whight ratio. 

INTRODUCTION 

Aflatoxins (AF) are secondary toxic metabolites 
produced by fungi belonging to the genus Aspergillus, 
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and can occur as natural contaminants of poultry feeds. 
Aflatoxins may cause serious economic losses in the 
poultry industry Oguz and Kurtoglu, (2000), reduction 
of the immune function and cause hepatotoxicosis and 
hemorrhage Oguz et a/., (2003),. The detoxification of 
AF -containing feeds and feedstuffs are in great demand. 
The worldwide increase in the use of prebiotics and its 
evaluation in diets for breeders are of integral part of the 
poultry and livestock production particular interest 
because it not only shifts industry to treat and prevent 
infectious , diseases and toward beneficial as growth 
promoters at sub therapeutic levels in feeds organisms 
Ortatatli and Oguz, (2001). 

prebiotics are today the most frequent components 
used for the elaboration of functional foods Spring et a/ 
(2000). ~-glucans classification as prebiotics, ~-glucans 
are long chains of D-glucose monomers called 
polysaccharides and ~-glycosidic bonds link these 
glucose monomers. ~-glucans differ greatly in terms of 
molecular mass, solubility and viscosity. They can occur 
in the bran of cereal grains such as barley and oats or the 
cell wall of baker's yeast and in certain fungi, 
mushrooms and bacteria. ~-glucans are often found in 
cell walls and function to maintain the rigidity and shape 
of the cell Sandula et a/., ( 1995). It is recognized that 
mushrooms and yeast contain mainly (1-3) (1-6)-~­
glucans, while cereals contain (1 3 )(1-4 )-P-glucans 
(Mantovani et al., 2008). The solubility of p-glucans is 
directly impacted by the degree of polymerization with 
highly branched ( 1-6)-~glucans having the greatest 
solubility Zekovic et al., (2005). 

p-glucans are considered as biological response 
modifiers, and are attracting attention from the 
pharmaceutical and functional food industries because 
of their beneficial effects on human and animal health. 
Their biological effects are influenced by their degree of 
branching, molecular mass and tertiary structure 
Oliveira et a/ (2009). Production of p-glucans confers 
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to Pediococcus and Lactobacillus strains (Visser 1984). 
Dekker and Medlen,(2003). Found that ~-glucans 

synthesis from Lactobacillus paracasei NFBC338 had 
higher survival during gastrointestinal passage or 
technological process. Yeast cell wall derived mannan 
oligosaccharides (MOS) powerful antigenic and 
stimulating products which help to maintain the balance 
between feed intake and pr()ducts Shashidhara, and 
Devegowda (2003). Supplementation of poultry diets 
with MOS .results in improved production in terms of 
body weight gain and feed conversion, partly due to its 
hypothesized nutrient. In addition, feeding MOS to 
animals increased the immunoglobulin levels in their 
plasma, bile, and colostrums Savage et al., (1996). 

The aim of the present study was to investigate the 

effect of mannan and /J -glucan on kidney and liver 
function, some hematology parameter, serum IgGs 
concentrations and the body weight gain parameter on 
broilers fed diets contaminated with aflatoxin lmg/kg 
feed. 

MATERIALS AND METHODS 

The Experimental Animal:-

A total number of eighty broilers at one day old are 
used in this work they collect from farm near 
Alexandria. Broilers were housed in floor pens in an 
environmentally controlled broiler house. They received 
a commercial broiler starter diet, formulated, as 
recommended by (NRC) 1994. Lighting was provided 
for 23 hid. At 7-d of age and adaptation to laboratory 
conditions inside prepared hatches, it was given 
vaccines to ensure the avoidance of diseases hazard or 
death, and then the treatments starts to proceed from the 
7th day till the 45th day and received commercial diet to 
cover the nutrient requirements of broilers as 
recommended by (NRC) 1994. Ingredients diet g I kg 
(Yellow maize 550 I Soybean meal 257 I cotton seed 
meal 52 I Fish meal 50 I Vegetable (sunflower) oil 50 I 
Limestone 91 Dicalcium phosphate 7 I Salt 3.7/ Vitamin 
and Minerall7.5/ premix 1.5/ D-L Methionine 1.2 I L­
lysine 1.1 ). 

Table 1. Chemical composition of 
commercial diet 

Item OM CP CF EE NFE Ash 
diet 94.7 3.53 23.12 6.50 56.25 5.30 

Proximate analyses were carried out according to 
A.O.A.C. (1995). 

From 7th day to 45th total number of (80) chicks of 
similar weights were distributed randomly into 10 
broilers for each group. The birds were assigned to the 
following treatment groups: group (1) Negative control, 
group (2) Positive control fed diet which contain 

aflatoxin add (lmg/kg diet) between 7 to 45 days of age, 
and 6 groups (from group 3 to group 8) fed diets 
containing treatments with different concentration of 
Mannan and ~ Glucan in premix (premix added as a 1.5 
gmlkg feed) as showed in the table (2):-

Hematological Analysis:-

Blood sample were collected every week from the 
wing veins of individual chickens in all groups and 
received in anti-coagulants tubes. Packed cell volume 
PCV was measured using wintrobe hematocrit tubes that 
was filled with homogeneous ant coagulated blood 
samples and then centrifuged for five minutes at 4000 
rpm and the packed cell volume was obtained by 
measuring the percentage of the packed cell volume 
relative to the whole sample volume Wintrob, (1965). 
Hemoglobin concentration ; was measured by the 
cyanomethoglobin method Tietz (1982). The red blood 
cell count was determined by diluting blood samples 
with formal citrate solution (3g sodium citrate, 
formaldehyde 40% WN and 100 ml distilled water). 
Red blood cell (RBC's) and white blood cells (WBC's) 
were counted and determined using a hemocytometer 
using a 40x objectives according to method describe by 
Wintrobe (1965). The serum obtained was stored at 
20°C until usage for the determination of liver and 
kidney functions. Liver function was assessed by 
measuring the activity of glutamic-oxaloacetic 
transaminase (GOT) and glutamic-pyruvic transaminase 
(GTP) according to Reitman and Frankie (1957). 
Kidney function was evaluated by measuring blood urea 
according to the method of Patton and Crouch. (1977). 
Createnine was measured according to Bartels and 
Bohmer (1972). 

Immune Globulin Analysis:-

Bovine polyclonal immune globulin G {lgGs) was 
obtained from Sigma (St. Louis, MO). Blood samples of 
chicks randomly selected from each pen, were collected 
for determination of serum IgGs concentrations. The 
method used LC-MS/MS according to Julien et a!.,( 
2002). 

Physiological Parameters:-

a) The body weight Gain:-A random five chicks from 
every group were chosen to measure Body Weight 
by measuring the weight of every one using normal 
balance and weight. 

b) Relative Liver Weight Ratio:-After sacrificing the 
chicks, the livers were extracted, weighed and 
calculated as relative to the living body weight. 

Data were statistically analyzed using the method of 
least squares analysis of variance using General· Linear 
Models (GLM) procedure (SAS, 2000). 
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Table 2. Concentration of Mannan and f}-Glucan in premix added to diets expremintal 
groups 

Groups Mannan% 
In premix 

0 
0 
3 
10 

5 17 
6 25 
7 25 
8 32 

Duncan's Multiple Range Test (Duncan, 1955) was 
used to compare among means of each trait. 

RESULTS AND DISCUSSION 
Table (3) presents the effect of mannan and p. 

glucans on liver function of aflatoxin intoxicated 
broilers. The results of Blood Serum Glutamic 
Oxaloacetic Transaminase (SOOT) showed that group 
(1 ~ negative control recorded value 297u/l comparison 
With group (2) positive control recorded 342ull these 
results explain the effect of mycotoxin on liver function. 
These results in-agreement with Ghosh (2007) who 
found an increase in SOOT and SGPT was observed at 
0.75 ppm aflatoxin in chicken diets. However, groups 
from 3 to 8 showed intermediate results between the 
negative and positive control While, groups ( 4, 5 and 6) 
showed an improvement in SGOT and the result was 
close to the negative control. The same trend was 
recorded with the results obtained from the analysis of 
Blood. Serum Glutamic Pyruvic Transaminase (SGPT) 
of brollers. These result was in-agreement with previous 
studies suggested that the best approach for 
decontamination would be biological degradation which 
would allow the inactivation of aflatoxin by prebiotics 
Fritts and Waldroup, (2003); Shashidhara and 
Devegowda, (2003). The results of kidney function 
showed in table (2). Results of blood urea and creatinine 
of broilers indicated that negative control recorded 
lowest results compared to positive control this result in­
~greement with Sajid et al (2012) who reported 
~creased level of urea an? creatinine with layers feed 
diets contaminated with Aflatoxin in. Also Hassan et a/ 
(2012) found that increased serum creatinine and urea 
levels indicated to inflammatory or degenerative 
changes in the kidney. Our results indicated that added 
prebiotics to contaminated food with aflatoxin could 
ameliorate the aflatoxin-induced increase in uric acid 
and creatinine concentrations and return these to levels 
similar to negative control this results in-agreement with 
Kasman eta/ (2012) who found a significant decrease in 

P-Glucan% 
In premix 

0 
0 
1 
0 

25 
25 
30 
38 

Aflatoxin con. 
(mglkg feed) 

0 

serum level of urea and creatinine when 
supplementation probiotics to chickens fed diets 
contaminated ~ith aflatoxin. However groups 7, 8 were 
recorded the highest (P < 0.05) results than negative 
control of blood urea mgldl. On the other hand no 
significant differences (P < 0.05) obtained of blood 
creatinine values among groups from 3 to 8 and negative 
control. 

Table (4) presents values ofhematological indices of 
controls and treated groups. Table revealed that 
treatments groups induced a significant variation in 
blood characteristic among controls and treatments 
groups. Significant decreases were noted in the 
following hematologic parameters: Red blood cell 
(RBC), hemoglobin (Hb) and packed cell volume (PCV) 
with positive control group than negative control group. 
The result obs.erved that red blood cell counts, (PCV) 
and hemoglobm concentrations were different to those 
r~ported by (Betina 1998), who observed no significant 
differences (P<O.Ol) between hens and broiler chickens 
fed 1,500g of aflatoxinl/kg diet and the control negative 
group. While our results was in-agreement with Jeff 
(2014) who found significant decreases in 
heamatological parameters with positive group feed diet 
containing 1 g of aflatoxin 1 /kg of diet. On the other hand 
the results of white blood cells indicated that the 
presences of aflatoxin alone in the diet with positive 
gr.oup caused a si~ificant (P<0.05) increase compared 
With those fed diets free from aflatoxine or those 
received mannam and P-glucans treatment this results 
~as in- agreement with Shlig (2009). Generally 
Improvement observed with groups that fed diets contain 
prebiotics (mannam and p-gtucans) and the better 
improvement recorded with groups 4 and 6. These 
results in-agreement with Gezen et a/ (2004) who 
reported that addition prebiotics to diets contaminated 
wi~ aflatoxin was effective of reducing the impact of 
toxms. 
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Table 3. Overall mean and their ±SE of liver and kidney functions in serum blood of 
Broilers fed the diets. 

GrouEs SGOT(UIL~ SGPT (U!L} Urea mg/dl Creatinine ~dl 
G1(N.C} 297 .32±8.29 12.16±0.45c 16.58±0.686 0.29±0.03 
G2{P.C} 342.32±12.54" 18.89±0.58" 18.35±0.55" 0.42±0.04" 
G3 329.52±9.526 15.46±0.531i 14.50±0.39c 0.32±0.0281i 
G4 317 .92±8.98bc 13.12±0,66° 15.20±0.25bc 0.26±0.03b 
G5 303.42±14.74a 14.55±0.596c 14.74±0.11 c 0.31±0.0280 

G6 31 0.48±9. 77° 14.02±0.4460 15.68±0.91bc 0.29±0.01b 
G7 321.16±12.32lic 17.56±0.56" 17.05±0:14" 0.36±0.03"li 
G8 333.04±11.526 17.68±0.71. 17 .28±0 .54 a 0.35±0.01ab 

• c Means within the same rows with different superscript are significantly differ (P<O.OS). 

Table 4.Effect of prebiotics on some heamatological parameters blood of Broilers fed the 
diets containing aflatoxin. (Mean± SE) ' 

Groups RBC x (106/mm3) Hb (g/lOOml) PCV% 
28.21±0.51 b Gl(N.C) 4.82±0.11" 11.6±0.44" 44.48±0.85" 

G2(P.C) 3.54±0: 16b 9.40±0.326 36.58±0.72c 34.80±0.55" 
G3 3.00±0.18° 9.30±0.356 46.5±0.76" 27.52±0.626 

G4 2.96±0.12° 9.20±0.476 37.62±0.73° 32.52±0.648 

G5 3.62±0.146 10.0±0.33•6 40.54±0.716 31.60±0.69ab 
G6 3.98±0.21"6 9.80 ±0.34ab 38.03±0.64bc 29.46±0.546 

G7 3.66±0.136 9.8±0.366 39.88±0.556 28.33±0.536 

G8 3.40±0.156 10.2±0.418b 41.28±0.68"6 32.11±0.44" 
abc Means within the same rows with different superscript are significantly differ (P<0.05). 

The effects of the prebiotic on serum IgGs duration of exposure, the susceptibility of each species 
concentrations of broilers are shown in Figure (1). There (pigs, rats, chicken) Emea, 1999, These results 
are differences in IgGs concentrations between the confirmed that low dose aflatoxin dose not cause a 
control groups (negative and positive) and experimental significant modulation of the humoral immune response 
groups but the differences were not significant (P < in broiler chicken. 
0.05). Higher IgGs concentrations levels were recorded The effect of additive perbiotics on body weight gain 
with positive control and group 8 without significant (BWG) of broilers fed diets containing aflatoxin showed 
differences with other groups. However, groups (4, 5, in figure (2). The results indicated that the mean body 
and 6) gave close result of the negative control. these weight gain (g) of broilers in different groups showed 
results were in agreemnet with Choi et a/ (20 1 0). Who that significant increased with broilers fed control 
reported that the aflatoxin -exposed diets had no negative diet or those fed diets containing perbiotics 
significant effect on the lgG serum concentrations of additive compared to positive group. This result was in-
mice. Also, Cetin et a/. (2005) reported that IgG levels agreement with Oguz and Parlat (2004) who found that 
were not significantly increase by the supplementation ofmannanoligosaccharide(MOS) to 
mannanoligosaccharide (MOS) supplementation in the diets led to increased BWG. Also, Huff eta/ (2006) 
turkeys fed diets contaminated with aflatoxin. Similarly, found that ~-glucan supplementation protected broiler 
some studies emphasize that aflatoxin did not change the chickens against a decrease in growth after fed diets 
humoral immunity Ballou,(1970) and Chen eta/ (2003). contaminated with aflatoxin. ~-glucan also modulates 
While, Marin et a! (2003). Found that chikcens fed the effects of the relative weights of the liver. However, 
diets contminted with aflatoxin (2mg/kg diet) increase significant decreased showed with broilers fed positive 
significant (P<0.05) serum IgG concentrations. control. This adverse effects of aflatoxin on BWG were 
Moreover, some other studies showed an increase in may be due to inhibition of protein synthesis and -- plasma globulin titers (IgM and IgG) in pigs exposed to lipogenesis (Oguz and Kurtoglu, 2000; Oguz et al., 
dietary aflatoxin Thiel et a/ (1981) and Oguz et a/ 2000). Impaired liver functions and protein/lipid 
(2003). The effects of humoral immune to AFBl utilization mechanisms may also have affected the 
addition may be depend on the type, the dose, the growth performance and general health (Ortatatli and 
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Oguz, 2001). The effects of aflatoxin on growth 
performance in this study agreed with the previous 
studies, for example Kubena eta!. (1993) and Miazzo et 
a!. (2000) reported that BWG decreased bylO% to 20% 
in broiler chickens given aflatoxin for 3 weeks (P < 
0.05). 

The results of relative liver weight ratio are 
presented in figure (3) there was a significant increase 
(p< 0.05) in the relative liver weight with broilers fed 
positive:! control, also showed abnormal hepatic lobules 
of liver, fatty liver, lipid vacuoles within hepatocytes, 
cirrhosis, globular red hyaline material, Kupffer Cells, 
pronounced, liver cell destruction have been observed as 

an abnormal liver view in inspection, which were 
characteristic of aflatoxin intoxication observed at the 
histopathological examination this results in-agremennt 
with Cardoso et a/.(2011) who found that a significant 
increase in the relative liver weight and injury levels and 
abnormal liver histopathological examination. The liver 
is considered the principle target organ for flatoxin the 
diet containing aflatoxin alone resulted in a significant 
increase in the relative weight of liver Shlig et a/ (2009). 
However, significant decreases in liver weight showed 
with groups fed diets containing prebiotics additive. 
Groups 5, 6 negative controls had lowest relative liver 
weight ratio (p< 0.05) compared with other groups. 
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Figure 3. The Body Weight I Liver weight Ratio of different groups 

CONCLUSION 

The addition of different levels of mannan and ~­
Glucan as a prebiotics to broilers diets contaminated 
with aflatoxin might be reduced the effects of aflatoxin 
toxicity on liver and kidney function and body weight. 
Our data indicated that group (5) and group (6) were the 
most results which are meet the negative control results. 
Further works is needed to determine the optimum 
levels ofmannan and ~-Glucan to be used on other kinds 
of animals and on various types ofproduction. 

REFERENCES 
A.O.A.C. (1995). Multiresidue method (161

h Ed. 985.22) 
Association Official Analytical Chemists. Washington, 
Virginiall, U.S.A. 

Bagherzadeh Kasmani, F. M.A. Karimi Torshizi, A. Allameh, 
and F. Shariatmadari (2012) A novel aflatoxin-binding 
Bacillus probiotic: Performance, serum biochemistry, and 
immunological parameters in Japanese quail Poultry 
Science 91 :1846-1853. 

Ballou, C.E., (1970). A study of the immunochemistry of three 
yeast mannans. J. Bioi. Chern., 245: 1197-1203. 

Betina V. 19S9 Mycotoxins-chemical, biological and 
environmental aspects. Amsterda Elsevier.;325-421. 

Cardoso FC, Sears W, LeBlanc SJ, Drackley JK. (2011). 
Technical note: comparison of 3 methods for analyzing 
areas under the curve for glucose and nonesterified fatty 
acids concentrations following epinephrine challenge in 
dairy cows. J Dairy Sci 94(12):6111-6115. 

<;:etin, N., Gii9lti, B.K. and <;:etin, E., (2005). The effects of 
probiotics and mannanoligosaccharide on some 
haematological and Immunological parameters in Turkeys. 
J. Vet. Med. A. 52, 263-267. 

Chen, C.H., J.J. Liu, F.J. Lu, M.L. Yang, Y. Lee and T.S. 
Huang, (2003). The effect of humic acid on the 
adhesibility ofneutrophils. Thromb. Res., 108: 67-76. 

Choi WS, Noh JY, Huh JY, Jo YM, Lee J, Song JY, Kim 
WJ, Cheong H 2010. Seroprevalence of varicella-zoster 
virus in Korea. J. Med. Viral. 82:2123-2126. 

Dekker, J. and C.E. Medlen, 2003. Oxihumic acid and its use 
in the treatment of various conditions. United States 
Patent: 6630179. 

Duncan, D.B. (1955). Multiple ranges and multiple F- test. 
Biometric, 11: 1-42. 

EMEA, (1999). Humic acids and their sodium salts, summary 
report. Committee for Veterinary Medicinal Products. Eur. 
Agency Eva!. Med. Prod. 

Fritts, C.A. and Waldroup, P.W., (2003). Evaluation of Bio­
Mos® mannan oligosaccharide as a replacement for 
growth promoting antibiotics in diets for turkeys. Int. J. 
Poult. Sci. 2, 19·22. 

Gezen S.S., Bale F., Eren M., Orhan F. (2004): The effect of 
clinoptilolite supplementation to laying hen on egg 
performance and quality. Veteriner Fakultesi Dervisi 
Uludag Universitesi, 23, 1-8. 

Ghosh, H. K., Halder, G. Samanta, G., Paul, S. K. and Pyne, 
S. K. (2007).Effect of dietary supplementation of organic 
acid and mannan oligosaccharide on the performance and 
gut health of Japanese Quail(Coturnix Coturnix Japonica). 
Asian J. Poult. Sci., 1: 1· 7. 

Hassan H. E., Elamin K. M., Yousif I. A., Musa A. M. and 
Elkhairey M. A (2012). Evaluation of Body Weight and 
some Morphometric Traits at Various Ages in Local 
Rabbits of Sudan. J Anim Sci Adv 2012, 2(4): 407-415. 

Huff WE, Kubena L F, Harvey R B, Phillips T D. (1992). 
Efficacy of hydrated sodium calcium aluminosilicate to 
reduce the individual and combined toxicity of aflatoxin 
and ochratoxin A. Poult Sci. 71:64-69. 



' ' 
' I. 

1111( -~ 
0 

.. 

152 ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL. 3~, No.3. JULY -SEPTEMBER 2014 

Jeff-Agboola, Y. A. (2014). Hematological Parameters of 
Broilers Fed with Feed Contaminated with Aflatoxin. 
British Journal of Applied Science & Technology 
4(12)1759-1771. 

.Julian A. Saba, Jeremy P. Kunkel, David C.H. Jan, Werner E. 
Ens, Kenneth G. Standing, (2002). A Study of 
Immunoglobulin G Glycosylation in Monoclonal and 
Polyclonal Species by Electrospray and Matrix-Assisted 
Laser Desorption/Ionization Mass Spectrometry. 
Analytical Biochemistry Volume 305, Issue 1, 16-3. 

Klocking, R., (1994). Humic substances as potential 
therapeutics. In: Humic Substances in the Global 
Environment and Implications on Human Health, Eds., N. 
Senesi and T.M. Miano. Elsevier Science, 1245-1257. 

Kocabagli, N., M. Alp, N. Acar and R. Kahraman, (2002). The 
effects of dietary humate supplementationon broiler 
growth and carcass yield. Poultry Science, 81: 227·230. 

Kubena L F, Harvey R.B, HuffW E, M;H. Elissalde, Yersin A 
G,. Philips T D, (1993) Rottinghaus G E. Effect of 
hydrated sodium calcium aluminosilicate to reduce the 
toxicity of aflatoxin and diacetoxyscripnol. Poult Sci .. 72: 
51-59. 

Miazzo, R., Rosa, C.A., Carvalho, E.C., Magnoli, C., 
Chiacchiera, S.M., Palacio, G., Saenz, M., Kikot, A., 
Basaldella, E. and Dalcero, A., 2000. Efficacy of synthetic 
zeolite to reduce the toxicity of aflatoxin in broiler chicks. 
Poult. Sci. 79, 1-6. 

Marin F.P, Rivera S., Fino! G., Mavarez Y. (2003): Aflatoxin 
Bl, Selenium and Saccharomyces cerevisiae in the 
immune response of broiler chickens in Zulia state, 
Venezuela, Revista Cientifica-Facultat de Ciencias 
Veterinarias,l3, 36Q-370. 

National Research Council (NRC), ( 1994 ). Nutrient 
Requirements of Poultry. 9th rev edn. National Academy 
Press. Washington, DC. 

Oguz, H. and Kurtoglu, V., (2000). Effect of clinoptilolite on 
fattening performance of broiler chickens during 
experimental aflatoxicosis. Br. Poult. Sci. 41, 512-51.7. 

Oguz, H., Kececi, T., Birdane, Y.O., Onder, F. and Kurtoglu, 
V., 2000. Effect of clinoptilolite on serum biochemical 
and haematological characters of broiler chickens during 
experimental aflatoxicosis. Res. Vet. Sci. 69, 89-93. 

Oguz, H., Hadimli, H.H., Kurtoglu, V. and Erganis, 0., (2003). 
Evaluation of humoral immunity of broilers during chronic 
aflatoxin (50 and 100 ppb) and clinoptilolite exposure. 
Rev. Med. Vet. 154, 483-486. 

Oguz, H. and S.S. Parlat (2004). Effects of dietary 
mannanoligosaccharide on performance of Japanese quail 
affected by aflatoxicosis. South African Journal of Animal 
Science 2004, 34 (3) 144-148. 

Oliveira, M.C., D.F. Figueiredo-Lima, D.E. Faria Filho, R.H. 
Marques and V.M.B. Moraes, (2009). Effect of mannan 
oligosaccharides and/or enzymes on antibody titers against 
infectious bursal and Newcastle disease viruses. Arq. Bras. 
Med. Vet. Zootec., 61(1): 6-ll. 

Ortatatli, M. and Oguz, H., (2001). Ameliorative effects of 
dietary clinoptilolite on pathological changes in broiler 
chickens during aflatoxicosis. Res. Vet. Sci. 71, 59-66 . 

Patton, C.J. and Crouch, S.R. (1977), Determination of urea 
using a modified urease- Berthot method. Anal Chern., 
49:464-469. 

Reitman,.and Frankie, S.A. (1957). Colorimetricmethod for 
determination of serum glutamic oxaloacetic and glutamic 
pyruvic transaminase. Am. J. Clin. Pathol. 28:56-63. 

Sajid N, Nisar A, Muhammad JK, Zahoor B, Masoom Y, 
Vasser MSA Al-Kahraman. (2012) In Vitro 
Antileishmanial, Antitumor Activities and Phytochemical 
Studies of Methanolic Extract and its Fractions of 
Juniperus Excelsa Berries. World Applied Sciences 
Journal, 19(10),, 1495-1500. 

Sandula J, Machova E, Hribalova V (1995). Mitogenic 
activity of particulate yeast (1-3)-D-glucan and its water­
soluble derivatives. Int J Bioi Macromo/17:323-326. 

SAS (2000). SAS users guide: Statistics, SAS Inst., Inc., Cary 
N.C., USA. 

Savage, A.D., Belson, D.J., Vescio, R.A., Lichtenstein, A.K. 
and Berenson, J.R. (1996) Pamidronate reduces IL-6 
production by bone marrow stroma from myeloma 
patients. Blood, 88, 105a. 

Shashidhara, R.G. and Devegowda, G.,( 2003). Effect of 
dietary mannan oligosaccharide on broiler breeder 
production traits and immunity. Poult. Sci. 82, 1319-1325. 

Shlig, A. A. (2009). Effect of vitamin E and selenium 
supplement in reducing aflatoxicosis on performance and 
blood parameters in broiler chicks. Iraqi Journal of 
Veterinary Sciences, Vol. 23, Supplement I, 2009 (97-
103). 

Spring, P., C. Wenk, K.A. Dawson and K.E. Newman, (2000). 
The effects of dietary mannan oiigosaccharideson cecal 
parameters and the concentrations of enteric bacteria in 
the ceca of Salmonella-challenged broiler chicks. Poultry 
Science, 79: 205-211. 

Thiel, K.D., B. Helbig, R. KlOcking, P. Wurtzer, M. SprOssig 
and H. Schweizer, ( 1981 ). Comparison of the in vitro 
activities of ammonium humate and of enzymati cally 
oxidized chlorogenic and caffeic acids against type 1 and 
type 2 human herpes virus. Pharmazie, 36: 50-53. 

Tietz, N.W. (1982). Fundamental of Clinical Chemistry. 
Edition by Norbert Saurders 

Company, Philadelphia. 

Usavaldivia, A.G.; Martinez, A.; Damian, F.J., (2001). 
Efficacy of N-acetylcysteine to reduce the effects of 
aflatoxin Bl intoxication in broiler chickens. Poult. Sci., 
v.80, p. 727-734. 

Visser, S.A., (1985). Effect of humic acids on numbers and 
activities of microorganism within physiological groups. 
Org. Geochem., 8: 81-85. 

Wintrob M. M. (1965). Clinical hematology. 4lh, Lea and 
Febiger company, Philladelphia p411. 

Zekovic D. B, Kwiatkowski S., Vrvic M. V., Jakovljevic D., 
Moran C. A. (2005). Natural and modifi ed (1 3)-~-D­
glucans in health promotion and disease allevation. Crit 
Rev Biotechn. 



M. M. Soliman, M.A. Seehy eta!: Effects of Additives Mannan and ~.:OJucan as a Prebiotics on Broilers Diets . . . 15 3 

~.,JLJ\ u";,' .J\ 

~~~4 ~,Jl.J\ ~\ ~~J ~ ~ ~~~~ ~.;~4 ulS~-p.; ull..l\ JJW2} ~lu 

w~ ~ w~ 't.;Jli.JI w~ '~' Wc.4ll ~ ~ 'W~ .l4.:I..A J~ 

~ , J o ~ ~ ~ ~- wiS. .h ~ J 0w1 'JJL:.e. 'i 
~ ' 'I • · \.WI ~ · -- -11 · ~ .i '\:ill\ ~IS. -~ ~.) ~ (,)---4 •• .r ~ 

J~\ fJ ~\ ~\ ~ o4-:i\rl ~ ~\:ill\ ~)J 
. 'I • I I • '\:ill ~ . . ·L .CI\ L .. II . L .lA 
~~ Wl..ull.;!l! ~ , ,J 0:!;!J,..,r- J ,.Jff U"'. t'"'"' 

w · L_..:a\.b.j\ ~b.J\rl ~.JlWI ~ --- -11 ~ .. t:.J .. JolLA • ... ... ~ ~ 

~.LJI ~J '(PCV) ~\ o4-~ rJ. ~ (P <0.05) 

oJyj ~~ ,·,!.;- "'J .CJ:Hfo~l '(RBC) ~>1.;-JI 

cll~J (WBC) ~>~I ~Jl\ ~ rJ. ~ (P <0.05) ~~ 

wi ~\:ill\~~~ t..~ ·t.;Y..'il ~~'-! ~.Jt:iA Jjc. 

U.,WI WI~\ ~I ~) wiS..h ~J wu.JI ~L:.e.) 

t.)....:-.J\ )~~\ (.).-G .l::a_,.:J..o ~ ~ ~_;:j'j.j\1'-l 

j..-#._; L....:I.JJl ~'-! .~dl ~\....\.;! ~ ~~ 

~ ~.Jla..a .>--#- oJyj .t...l .JJ.ll 101\ ~ ~~ ~ u.JI 

~~\J ~~'jl 4J.J\:i.JI ~~ ~ IgGs ul.):!$_; 

J~ ~\:ll ~~~J ·t.;_?.\11 ~~y \+U.)A Jjc. 8 

-} (P <0.05) ~~ oJyj c .. ~) ~\ (JjJ ~ oJyjll 

~I L.i.JlWI ~~ ._)c. ~~ ~I ~I 1!,4-J 

0A JS ~L:.e.J w1J .~~'JI ~.J\.i..JI ~~ ~ 4J.Jt:iA 

~ ~ ~l ~Ji ~~~~ ~4_,11 u-lJ wiS.~ ~J wu.JI 

. ~~ wJJ ~ ~l.b,jJJ ~~ CJjJ oJ'-:!j 

~4.fo.-.a rl~ ,;/Jb J:l~ .t...I.JJll 101\ -.::..y~i 

c)c. ~J:lY:I..>J l.A.J~'--1 wiS~-~J w\.l.JI (J-4 ~ 

J..-#...PJ 'r.WI ~Llfi.a ~J ~\J ~I Uj\.bJ 

fJ t.;~l ~I 1!,4-J ~~I (JjJJ ~u.JI 0:!1J:H~I 

.~ ~ f~_;ljj)rl mg' 3.j_,l.. ~ ~ ~~ 
1 'I • 1._. • • • •• 111 6.J · :wW JJc. ~\J YJ ~ ~.JJJ ~J r- 1!. . V" ,...... r 
• ~ l.H~ fJ ~~ JS .~~~ ~w ~l 
- -''I I~ --HI b..ill '1~1 t.l:allL ~WI ~.)6.::1 _,_........(,l"'""'r-1!.· ~ r . . . 
~J (~1 ~.J\.i..JI ~~)c)_,)rl ~~\} c)I:JI 
• 'L..:al . .l::.d ~ b:i.ll ~I \ ... _ L~.~ • ";\\ ..I.J • uJ~ • .) . . t.r" 't"':! fW r.r 

Lc.~) y\:JI ~\ ,~_;J'j.j)rl Jl ~J:!Y:Ij!ll 

ut....;.._. ~.J~I ~~ ~ l.H~ fJ (~~\'1 4J.J\.i..JI 

~L...~I_, ,oy:JI • ~ f~,;:Jj\11 mg' 4-:ll 

wlWI u~ ~.J~I • t)&. ~~ fJ A ~) "' 0A 

~_;J'j.j)rl ~J:lY..>! ~.J~4 wL.S~-~J 

04 ~ ui.):!SI_; ~ ~lt>1\ t.;~J .(lmg!kg) 

~L..:al fJ t.;~l_, ~..>! O.J~ ~ wiS~-~-' wlWI 

~)I ~Llill ~~~ .{(u.b ~ / ~ ',o) ~ 

4,~'jl W.J\:i.JI ~~ wl ~1_, ~I Uj\.b_,l 

(SGOT 'SGPT) rJ. ~ (P <0.05) ~~ '0..:~'-:!j ~~~ 

..)/JU J,...:..._.il wiS. J ~I ~ .J\.i..JI ~ ~ ~ ~ .Jt:iA 

I 
; 

; 

j 

! 
' 


