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Effect of dietary inclusion of probiotics and prebiotics on haematological indices, serum
biochemistry and gut salmonella count in broilers sourced from Salmonella infected
hatcheries within south-west zone of Nigeria.

Abstract

This study investigated theeffect of dietary inclusion of probiotics and prebiotics against gut
salmonella, haematological indices and serum biochemistry of broilers sourced from

Salmonella infected hatcheries within south-west zone of Nigeria.

In this experiment, 480 male Anak 2000 day-old broiler chickens (160 birds from each state)
were collected from hatcheries that were positive to Salmonella organisms and used for
performance testing for 8 weeks. The birds were laid out in a 3x5 factorial arrangement
comprising of 5 dietary treatments including a control and 4 different feed additives. Data
were collected on blood, and gut salmonella count. Birds sourced from location 3 showed
highest haemoglobin (Hb), white blood cell, serum total protein, uric acid and serum
albumin. Among the broiler included in the study, haemoglobin, RBC, total serum protein,
serum albumin, uric acid and creatinine were significantly influenced (P<0.05) with highest
values recorded for source 3. The WBC, Glucose, serum globulin, uric acid and cholesterol
were significantly (P<0.05) reduced by the various additives included. In all the phases of the
study, gut salmonella reduced drastically with inclusion of various additives. Birds fed diet
supplemented with MOS showed the least gut salmonella count. MOS and AXOS could be
used as replacement for antibiotics to improve performance and control the prevalence of

Salmonella organism in broiler chickens.

Keywords: Oxytetracycline, Mannose oligosaccharide, Arabiloxylans oligosaccharide and

Pediccocusacidilactici.

INTRODUCTION: Poultry production is an attractive enterprise because the production of
poultry birds yields high economic value within a very short generation interval. Poultry is an
important source of animal protein, income, employment, industrial raw materials, and
manure (Rosen, 1995). Therefore, importance of broiler production cannot be over
emphasized in the face of the rising demand for animal protein within developing countries
like Nigeria. To maximize the genetic potential of broiler for production, these birds must be
free from diseases as well as fed with appropriate diets that will meet their requirement for
optimal production (Tannock, 1998). Enteric diseases are an important concern to the poultry
industry because it reduced productivity, increased mortality and could be linked with
contamination of poultry products leading to food poisoning in humans (Tannock, 1998). In
the healthy animal, balance in floral ecology in the gastrointestinal tract helps in efficient
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digestion, optimal absorption of nutrients, and increases the body’s resistance to infectious
diseases (Rosen, 1995).

Increase in Salmonella contamination of poultry product which enter the human food chain as
a result of infected droppings material, poor hygiene or from infected eggs were reported as
major aetiological source for wide prevalence of Salmonella typhoid and paratyphoid cases in
approximately 13 million cases of paratyphoid infections worldwide (Murugkaret al., 2005).
Unfortunately, poultry meat is the major source of food borne Salmonella paratyphoid
infection (Mayrhoferet al., 2003) which had caused severe economic losses, high mortality
and medication cost but with attendant reduction in egg production in breeder flocks, poor
chicks quality and high cost for eradication and control measures.

Salmonella infection or salmonellosis, is major cause of high mortality of wild birds,
affecting many bird species worldwide (Hafez, 2001). Several strains of Salmonella bacteria
are more closely associated with poultry morbidity than their ubiquitous distributionof
various pathogenic serotypes (serovars) like Salmonella pullorum and S. gallinarum to
zoonotic serotypes such as S. enteritidis and S. typhimurium (Hafez and Jodas, 2000).These
pathogenic serovars constantly passed down the food chain through poultry products to infect
numerous consumers. In the poultry industry, antibiotics are used worldwide to prevent
poultry pathogens and disease so as to improve meat and egg production. However, the use of
dietary antibiotics or feed additives has resulted in high level antimicrobial resistance (Sorum
and Sunde, 2001), while its residues in poultry products significantly enhance imbalance of
normal intestinal microfloraand mucosa fluid and electrolyte. Therefore, alternative and safe
intervention to overcome these important problems is the use of probiotics and prebiotics
bacteria which have a wide range of nutritional benefit, support physiological absorption
activity of intestinal mucosa and effectively combat diarrheal syndromes (Huyghebaertet al.,
2011). Competition for nutrients, production of antimicrobial compounds (such aslow pH
volatile fatty acids andbacteriocins), binding sites on the intestinal epithelium and stimulation
of immune system (Rolfe,2000)are proposed mechanisms of pathogen inhibition by
probiotics organisms and prebiotics (Koenenet al., 2004).

The use of alternative in-feed growth stimulant like probiotics and prebiotics beneficially
affect the host microbial flora (Huyghebaertet al., 2011), while pobioticswhich are direct-fed
microbial feed supplements modulate the gut microflora by successfully competing with
pathogens through a competitive exclusion process (Mountzouriset al., 2007). Beneficial
effects of probiotics were observed in toxin neutralization, inhibition of microbial metabolism
and immunity stimulation (Sleator, 2008, Sherman et al, 2009) conferring healthy
gastrointestinal microbiotaon host(Gibson et al., 2004).

One of such prebiotic is mannose oligosaccharide (MOS) which is derived from the cell wall
of the yeast Saccharomyces cerevisiacand effectively influences intestinal activities and
animal performance. MOS has the capacity to modulate the immune system and the gut
microflora, agglutinate a wide range of pathogenic bacteria and as a result preserve the
integrity of the intestinal absorptive surface (Sevageet al; 1996). Reducing intestinal
colonization with S. Enteritidis using competitive exclusion compounds (probiotics)
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duringthe grow-out period is crucial to improve the microbiological quality of poultry
products as well as for consumerhealth (Vugia 1993). Probiotics are usually live or attenuated
organisms and spores (Patterson and Burkholder 2003),non-traditional chemicals (Moore et
al., 2006), bacteriophages (Higgins et al., 2005), organic acids (Jarquinetal., 2007,
Wolfendener al., 2007) and several others that have emerged in the last decades which are
potentially useful as prebiotic for pathogen control and poultry performance especially with
S. Enteritidis in newly hatched chicks with successful results(Revolledo et al., 2009).

This study therefore seeks to investigate the effect of dietary inclusion of MOS probiotics on
health status, haematological indices and serum biochemistry of broilers sourced from
Salmonella infected hatcheries within south-west zone of Nigeria, West Africa.

MATERIALS AND METHODS

Experimental Location: The in vivo studies were carried out at the Teaching and Research
Farm Development (TREFAD) of the University of Agriculture, Abeokuta, Nigeria.
Abeokuta (7° 10'N and 3° 2'E) area which is 76m above sea level, humid and located in the
tropical rain forest vegetation zone with an average temperature of 34.7°C(ref8)

Experimental birds and management: Preliminary screening of all hatcheries located
within south-west Nigeria were done by collecting hatching eggs (50 eggs/hatchery) on
weekly basis over a period of 8 weeks. Three potentially salmonella infected hatcheries
identified in previous findings by the author (Olorunsolaet al., 2012) were used in this study.
A total number of four hundred and eighty (480) male, Anak 2000 day-old broiler birds
sourced from the three major hatcheries located in Oyo state (Location 1), Ogun state
(Location 2) and Lagos state (Location 3), all in southwest Nigeria with incidence of
salmonellosis were selected for this study. One hundred and sixty (160) day old broiler chicks
were randomly sourced from each hatchery making a total of four hundred and eighty (480)
broilers used for the study. Birds from each location were allotted into 5 treatment groups of
32 birds each. Each treatment was replicated four times with 8 birds each. Birds contained in
each replicate were housed in individual pen each measuring 2.7mx 0.9m with a total floor
area of 2.43m’ Birds were brooded for 21 days on a deep litter system littered with wood
shavings. Water and feed were supplied ad libitum. No medication was administered
throughout the experimental period which lasted for 56 days.

Experimental Diets: A basal diet containing no additive (control diet) was formulated while
additional four diets were formulated to include antibiotics (oxyteraxycline at 1g/kg), MOS
(1 g/kg), arabinoxylose oligosaccharide (1g/kg) and Sim®-Lac (1 g/kg). SimLac (a product
containing 1x10'"cfu viable strain of Prediococcusacidilactis per gram) was supplied by a
commercial company (Simbiyotec Biological Product Inc. Tuzaistanbul). Mannose
oligosaccharides (MOS) and arabinoxylans oligosaccharides (AXOS) (Alltech Inc. Kentucky,
USA) were used as prebiotics. The inclusion level of Sim®-Lac used was according to
manufacturer’s specifications. Inclusion level of prebiotics (AXOS and MOS) used in the
current study was based on previous studies (Boveraet al., 2010) while therapeutic dosage of
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115  oxytetracycline was used as a positive control. The additives were added to the basal diet and
116  thoroughly mixed to formulate the experimental diets.

117

118 Table 1 Percentage Composition of Broiler Starter diets and essential proximate in Broiler Starter diets
119 (0 -4 weeks)

Ingredients % Experimental Diets
1 2 3 4 5

Maize 46.00 46.00 46.00 46.00 46.00
SBM 19.00 19.00 19.00 19.00 19.00
GNC 15.00 15.00 15.00 15.00 15.00
Fish meal (72%) 2.00 2.00 2.00 2.00 2.00
Wheat offal 11.95 11.95 11.95 11.95 11.95
Bone meal 2.00 2.00 2.00 2.00 2.00
Oyster shell 3.00 3.00 3.00 3.00 3.00
Salt 0.25 0.25 0.25 0.25 0.25
*Premix 0.25 0.25 0.25 0.25 0.25
Methionine 0.30 0.30 0.30 0.30 0.30
Lysine 0.25 0.25 0.25 0.25 0.25
! oxytetracycline - + - - -
*MOS - - + - -
*.AXOS - - - + -

4, 8im® lac - - - - +
Total 100.00 100.00  100.00  100.00 100.00
Determined Analysis
Metabolizable energy 11.83 11.83 11.83 11.83 11.83
Crude protein % 23.22 2322 2322 2322 23.22
Crude fibre % 4.88 4.88 4.88 4.88 4.88
Ether extract % 5.63 5.63 5.63 5.63 5.63
Available Ca % 1.97 1.97 1.97 1.97 1.97
Available P % 0.44 0.44 0.44 0.44 0.44
Lysine % 1.34 1.34 1.34 1.34 1.34
Methionine % 0.65 0.65 0.65 0.65 0.65

120 *Vitamin and mineral premix based on 2.5kg/ ton [Vit A; 4000000 Iu, Vit D:800000, Vit B12: 25mg, Niacin:60000mg,
121 Vit E 40000, Viut k3 800mg, Vit B3 1000mg, Vit B26000mg, Vit B6 5000mg, Panthotenic Acid: 20000, Folic Acid: 200mg,
122 Biotine 8mg, Maganese:300000mg, Iron 80000mg, Zinc: 20000mg, Copper: nill, Cobalt: 80mg, Iodine: 400mg,
123 Selenium:40mg,Choline:800000mg]

124

125 Table 2 Percentage Composition of Broiler Finisher Diets (4 -8 weeks)

Ingredients % Experimental Diets
1 2 3 4 5

Maize 50.00 50.00 50.00 50.00 50.00
SBM 12.00 12.00 12.00 12.00 12.00
GNC 11.00 11.00 11.00 11.00 11.00
Fish meal (72%) 2.00 2.00 2.00 2.00 2.00
Wheat offal 19.00 19.00 19.00 19.00 19.00
Bone meal 2.00 2.00 2.00 2.00 2.00

4
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Oyster shell 3.00 3.00 3.00 3.00 3.00
Methionine 0.25 0.25 0.25 0.25 0.25
Lysine 0.25 0.25 0.25 0.25 0.25
*Premix 0.25 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25 0.25
! Oxytetracycline - + - - -

2 MOS - - + - -

* AXOS - - - + -
4.8im® lac - - - - +
Total 100.00 100.00 100.00  100.00 100.00
Determined

Metabolizable 12.43 12.43 1243 1243 12.43
Crude protéin % 19.90 19.90 19.90 19.90 19.90
Crude fibre % 5.66 5.66 5.66 5.66 5.66
Ether extract % 4.81 4.81 4.81 4.81 4.81
Available Ca % 1.97 1.97 1.97 1.97 1.97
Available P % 0.44 0.44 0.44 0.44 0.44
Lysine % 1.13 1.13 1.13 1.13 1.13
Methionine % 0.56 0.56 0.56 0.56 0.56

e  Vitamin and mineral premix based on 2.5kg/ ton

Vit A; 4000000 Iu, Vit D:800000, Vit B12: 25mg, Niacin:60000mg, Vit E 40000, Viut k3 800mg, Vit B3
1000mg, Vit B2 6000mg, Vit B6 5000mg, Panthotenic Acid: 20000, Folic Acid: 200mg, Biotine 8mg,
Maganese:300000mg, Iron 80000mg, Zinc: 20000mg, Copper: nill, Cobalt: 80mg, Iodine: 400mg, Selenium:
40mg, Choline: 800000mg

Determination of haematological Parameters: At 28 days, blood samples (2.5 ml each)
were collected from the brachial wing vein of four birds per pen (n = 16 per treatment) into
vials containing Ethylene diamine tetra-acetate (EDTA) for the determination of
haematological indices while another set of blood was collected into heparinised tubes for
serum biochemical determination. Haemoglobin concentration (Hb) was estimated using the
cyanmethaemoglobin method (Cannan 1958). Packed cell volume (PCV) of blood samples
were determined in a Wintrobehaematocrit tube according to the method of Schalm et al.
(1975) whiletotal red blood cell and white blood cell count (WBC) were determined using
standard method. Differential leucocyte counts (heterophils, lymphocytes, eosinophils and
monocytes) were carried out on blood smears stained with May-Grunwald-Giemsa stain and
further calculated.

Estimation of serum biochemistry parameters: Total serum protein, albumin and globulin
were determined using bromocresol purple method (Varleyet al.,1980). Serum creatinine and
uric acid concentration was determined according to standard procedures. Serum enzymes
(alanine transaminase (ALT) and aspartate (AST)
analysedspectrophotometrically using Randox" diagnostic kit. The serum cholesterol was
estimated (Qualigens India. Pvt. Ltd., Catalogue number 72201-04)

transaminase were

Salmonella bacteriaestimation and identification: Intestinal content of the birds gut was
aseptically collected into sterile plain bottle and total salmonella load was estimated using
pour plate method described by Hedges (2012). Salmonella colonies were counted and the
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results were expressed according to plate count proceedings established in Normative
Instruction  (Brazil, 2003). Salmonella bacteria isolation was carried out according to
modified method of from Desmidtet al (1998). The intestinal sample, 1 gramme of different
probiotic, prebiotic fed bird and control was pre-enriched at 37°c for 1 hour in 2 ml BPW
(Buffer Peptone Water) and later directly inoculated onto XLD agar (Xylose Lysine
Deoxycholate agar). Bacteria colonies found were examined for their respective colonial
morphology and biochemically characterized for Salmonella identification while antigenic
serological assay was also performed.

Statistical Analysis: The experimental layout was 3 x 5 factorial arrangements within a
randomized complete design. Data obtained were subjected to analysis of variance using SAS
(1998). Significant means among variables were separated using Duncan Multiple Range
Test as outlined by Steel and Torrie (1990). The colony count data were transformed into log
base 10 and were subjected to one-way analysis of variance and those with statistical
differences were submitted to the Tukey’s test at the 0.05% level using Stat view for
windows 5.0 (SAS Inc, Cary, NC, USA)

RESULTS

The result of the main effect of hatchery source and inclusion of various feed additives on the
haematological indices and serum biochemistry of starting broiler is presented in Table 3.
Result revealed that Hb, RBC, total serum protein, serum albumin, uric acid and creatinine
was significantly influenced (P<0.05) with highest values recorded for hatchery in Location
3. The WBC, Glucose, serum globulin, uric acid and cholesterol were significantly (P<0.05)
reduced by the various additives included. However, dietary inclusion of various additives
showed no significant effect (P>0.05) on the PCV, Hb, RBC, total serum protein, serum
albumin and creatinine, respectively. The WBC also reduced significantly (P<0.05) across the
treatments all the hatcheries with the control diet having higher (P<0.05) value of
31,456x10°/mm’. Serum cholesterol reduced (P<0.05) with birds fed diet supplemented with
MOS and Sim® Lac having the least (P<0.05) values of 212.7 and 214.2 mg/dl respectively.

The interaction effect of hatchery source and feed additives on the haematological indices
and serum biochemistry of starting broiler is compared and shown in Table 4. The results
revealed a significant (P<0.05) interaction effect on PCV, Hb, WBC count, red blood cells,
total serum protein, serum albumin and uric acid. Total serum protein showed higher
(P<0.05) values for birds sourced from location 1 hatchery and fed diet supplemented with
Sim® Lac. However, there was a significant (P<0.05) increase in uric acid of birds sourced
from hatcheries in location 3 and fed with the control diet. Glucose, serum globulin,
cholesterol and creatinine showed no significant (P>0.05) interaction effect.

The result of the main effect of hatchery sources and dietary inclusion of feed additives on
haematological indices and serum biochemistry of finisher broilers is presented in Table 5.
Hb and RBC counts were significantly (P<0.05) increased with birds sourced from hatcheries
in location 1 and 2 while birds from hatcheries in location 3 had the highest values. The
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191  serum glucose, serum total protein, serum albumin, serum globulin uric acid and creatinine

192 levels of the broilers significantly (P<0.05) affected by the location of the hatchery. Birds fed

193  with the control showed higher (P<0.05) values of serum albumin and uric acid. The control

194  diet and antibiotics had statistically similar values for white blood cell, serum albumin and

195  serum cholesterol. Other parameters measured, PCV, Hb, Red blood Cell, total protein and

196  creatinine across the treatment were not significantly (P>0.05) affected. This result followed

197  the same trend with the result of starting broilers.

198  The interaction effect of hatchery source and additives on the haematological indices and

199  serum biochemistry of finishing broiler is presented in table 5. The result showed that packed

200  cell volume, haemoglobin and white blood cells were significantly (P<0.05) increased in the

201  control diet across the locations compared to other dietary treatments applied. The control

202  diets had 50.5% PCV and 33,743 of white blood cells. Higher significant (P<0.05) value for

203  red blood cells was recorded for antibiotic and AXOS at hatchery location 3. Total serum

204  protein recorded a significant (P<0.05) increase with increasing AXOS, Sim lac® which were

205  statistically similar to antibiotic. The uric acid recorded significant (P<0.05) reduction across

206  the location having the control diet with higher values of 18.0 and 14 mg/dl respectively. The

207 serum globulin, cholesterol and creatinine were not significantly (P>0.05) affected by

208 interaction of location of hatchery and feed additives.

209 Table 7 showed a significant (P<0.05) reduction in Salmonella count at day 1 of the study

210  when various additives were added. Main effect of location showed no effect on gut

211 salmonella count of the birds. At day 28 and 56, inclusion of MOS showed the least

212 salmonella count. Similar salmonella counts were obtained at day 28 for birds fed diet

213 supplemented with antibiotics and AXOS. In all the phases of the study, gut salmonella

214  reduced drastically with inclusion of various additives. Birds fed diet supplemented with

215  MOS showed the least gut salmonella count.

216 Table 3 Main effect of location of hatchery and feed additives on blood parameters of broiler chickens (0-

217 4weeks)

218

Location of Hatchery Additives

Parameters 1 2 3 SEM Control AB MOS AXOS SIML SEM
PCV (%) 31.9 32.7 359 1.55 34.8 31.1 31.1 33.0 33.8 1.99
Hb(g/dl) 10.6° 11.0° 14.6* 0.50 12.6 12.2 11.3 12.4 12.0 0.65
WBC (10°/mm”*) 30.69 30.27 30.69 27.01 3146 30.53™  31.48"  30.25° 2937 3.49
RBC (x 10'%/L) 2.7° 2.7° 2.8 0.11 4.1 43 3.8 4.1 3.9 0.15
Glucose (mg /dl) 137.1°  154.4*  141.1° 3.84 123.5¢ 151.2° 1412 168.6° 136.4°  4.96
T. Protein(g/l) 41.7° 39.2¢ 43.7% 1.18 38.4 43.0 414 43.5 41.5 1.5
Serum Globulin(g/1) 14.3° 17.6* 18.3* 0.56 18.3 18.6 14.1 16.9 15.8 0.73
Serum Albumin (g/1)  27.4* 21.6° 25.4° 1.02 20.1° 24.4° 27.3" 26.6° 25.7% 1.31
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Uric Acid (mg/dl) 9.9° 7.9° 13.9° 0.21 11.8° 10.5° 10.5° 9.6° 10.1 027
Cholesterol (mg/dl) 2407  232.0 2449 11.61  252.8° 287.2°  212.7° 228.8™  2142°  14.99

Creatinine(mg/dl) 0.9° 1.5° 4.9 0.30 2.2 2.1 2.3 2.1 32 0.4

219 ¢ means on the same row having different superscript are significantly different (P<0.05); Control=No Additives; AB=
220 Antibiotics (oxytetraxycline); MOS=Mannose oligosaccharide; AXOS=Arabinoxylans Oligosaccharide; Sim
221 lac=Pedioccocusacidilactici

222



223 Table 4 : Interaction effect of location of hatchery and additives on blood parameter of starting broiler

W INdd dd3d d3ANN

224
Location 1 Location 2 Location 3

Parameters Control | AB MOS AXOS | SIML Control | AB MOS AXOS | SIML Control | AB MOS AXOS | SIML SEM
PCV (%) 2755 365 [285% [36.0° 3107 |455° [2758 |323% [230" [353° [31.57 [405° [32.5™ [400° |3507 | 146
Hb(g/dl) 9.1" 11.8 |95 1277 11017 155 ] 9.0 11.0°" 7.7 1200 | 13.1° 15.8° 13.5° 16.7° 14.1° | 0.68
WBC (10°/mm°) 33.733" | 30.200° | 30.867° | 28.578% | 30.075" | 26.900" | 31.175 | 31.708"™ | 33.60° | 27.98%" | 33.737* | 30.204° | 30.870° | 28.582% | 30.079" | 5.1649
RBC (x 10™/L) 2.4 3.2° 23" 3.1° 2.6 3.6° 24" 2.8° 2.2 2.7° 4.4° 5.3 4.3° 5.1° 4.6 0.27
Glucose (mg /dl) 1153 | 1403 | 1271 | 1717 [1309 [ 1360 | 169.1 | 1653 1583 | 1433 [ 1193 [ 1443 [ 131.1 [ 1757 | 1349 |4.85
T. Protein(g/1) 387 14590 [425° [4650 [365 [358 [37.0° [37.1° 36.4 4948 [407° [47.0° [445° [480"° 385 1.19
Globulin(g/1) 174 17.9 9.2 15.5 11.5 16.0 16.1 19.8 157 |203 21.4 21.9 13.2 19.5 15.5 0.90
Albumin (g/1) 2138 [27.1° [333° [305° [249" | 198 20.9" 17.3 20.6" |29.2¢¢ | 19.3 251" [31.3° [285% [2298 |124
Uric Acid (mg/dl) | 1207 | 9.8° 9.4° 8.7" 9.4° 7.2 8.3" 8.7 7.6 7.5 16.0° 13.4° 13.4° 12.7° 13.4° | 5.68
Cholesterol (mg/dl) | 267.8 | 319.9 [203.0 [2185 |1944 [2189 |[217.7 |228.1 2455 |249.8 |271.8 [3239 [207.0 [2225 [1984 |1022
Creatinine(mg/dl 0.9 0.8 1.0 0.8 0.9 1.0 0.9 1.0 0.8 1.7 2.8 2.8 3.0 2.8 29 0.24

225

226 ¢ means on the same row having different superscript are significantly different (P<0.05); Control=No Additives; AB= Antibiotics (oxytetraxycline); MOS=Mannose
227 oligosaccharide; AXOS=ArabinoxylansOligosccharide; Sim lac=Pedioccocusacidilactici
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228 Table 5 Main effect of Location and feed additives in blood parameters of broiler(4-8weeks)

Location of hatchery Additives
Parameters 1 2 3 SEM Control AB MOS AXOS SIML SEM
PCV (%) 369 377 409 1.00 398 36.1 36.1 38.0 38.8 0.66
Hb(g/dl) 126° 140" 16.6° 1.04 146 14.2 13.3 14.4 14.0 0.20
WBC (10/mm®)  30.700 30.281 30.704 270 31.466° 30.5367" 31.159" 30.264* 29.386° 3.25
RBC (x 10'/L) 3.7 3.7 5.7 0.54 5.1 53 4.8 5.1 4.9 0.08
Glucose (mg /dl) ~ 140.1° 154.4* 141.1" 377 1235 161.2° 1412 168.6,  1364° 737
T. Protein(g/1) 36.7° 342" 387° 106 334 38.0 36.4 38.5 36.5 0.79
Serum 10.3° 136 143" 101 143 14.6" 10.1° 12.9® 1.8 074
Globulin(g/1)
Serum Albumin 264"  20.6° 244 139 19.1° 23.4° 26.3" 25.6" 24.7* 1.14
(gD
Uric Acid (mg/dl)  11.9°  9.9° 129° 072 13.8° 12.6° 12.5° 11.6° 121 033
Cholesterol 230.7 2220 2347 3.06 242.8° 277.2° 202.7°  218.8"  2042° 1251
(mg/dl)
Creatinine(mg/dl)  1.7° 1.3 2.7° 034 20 2.9 2.1 1.9 29 0.19

229  means on the same row having different superscript are significantly different (P<0.05); Control=No

230 Additives; AB= Antibiotics (oxytetraxycline); MOS=Mannose oligosaccharide; AXOS=Arabinoxylans

231 Oligosaccharide; Sim lac=Pedioccocusacidilactici
232
233
234

10



23Table 6: Interaction effect of Location of hatchery and additive on blood parameter of finishing broiler.

236
237

238
239
240

241

Location 1 Location 2 Location 3
Parameter Control ~ AB MOS AXO SIML Contr AB  MOS AXO SIML Contr AB  MOS AXO SIML SEM
S ol S ol S
PCV (%) 32.5' 41.5° 3350 41.0° 36.0° 50.5* 325 37.3% 2800 403 365 455" 375 45.0° 40.0° 1.46
Hb(g/dl) 11.1° 13.8° 11.5' 147 121 175 11.0°  13.04 9.7 14.0° 151° 17.8° 155 18.7° 16.1" 0.68
WBC (103/mm3) 33.743*  30.210° 30.876 28.58 30.08 2691 31.18 31.71 33.61 27.98 33.74 30.21 3.088 28.59 30.08 5.17.
e 8¢ 5 o" 5 8™ 0° 5e 7 4 0 28 9f
RBC (x 1012/L) 3.4 43¢ 3.3 414 36" 46° 34" 38 32 37° 74> 83 73> 81*  7.6a° 249
Glucose (mg /dl) 115.3 140.3 127.1  171.7 6309 136. 169.1 1653 1583 1433 1193 1443 131.1 1757 1349 31.67
T. Protein(g/1) 33.7" 40" 3759 41.0° 315 3089 32.0° 321" 314  444* 357° 420" 40.5° 43.0° 335 1.20
Globulin(g/1) 13.4 13.9 52 11.5 95 120 121 158 1.7 162 174 179 102 155 11.6  8.17
Albumin (g/1) 20.3¢ 26.1° 323 295° 220 188 199" 163  19.6° 282%™ 183" 24.1¢ 30.3"™ 27.5* 21.9% 1.39
Uric Acid (mg/dl) 14.0° 11.8° 114 1077 11.4° 9.2 103" 107" 9.6 9.5 18.0° 158" 154> 147° 154" 0.69
Cholesterol (mg/dl) ~ 257.8 309.9 193.0 2085 1844 2089 207.7 218.1 2355 239 261 3139 197.0 2125 1884 10.20
Creatinine(mg/dl) 0.6 0.6 0.8 06 07 0.8 0.7 0.8 06 05 06 06 08 06 07 0.02

¢ means on the same row having different superscript are significantly different (P<0.05); Control=No Additives; AB= Antibiotics (oxytetraxycline);
MOS=Mannose oligosaccharide; AXOS=Arabinoxylans Oligosaccharide; Sim lac=Pedioccocusacidilactici
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Table 7 Main effect of feed additives on Salmonella count in the gut of broiler chicken CFUX10°

Main effect of Location Main effect of additives
Days 1 2 3 SEM  Control AB MOS AXOS SIM L SEM
Day 1 0.24 0.31 0.28 0.02 0.43" 0.31° 0.30° 0.29° 0.31° 0.10
Day 28 0.21 0.20 0.12 0.04 0.59* 0.11° 0.04° 0.13° 0.44° 0.15
Day 56 0.15 0.17 0.07 0.02 2.81° 0.18" 0.02¢ 0.11¢ 0.16° 0.09

¢ means on the same row having different superscript are significantly different (P<0.05); Control=No Additives; AB= Antibiotics (oxytetraxycline);
MOS=Mannose oligosaccharide; AXOS=Arabinoxylans Oligosaccharide; Sim lac=Pedioccocusacidilactici

Discussion

several species of Salmonellae infections are now recognized as important food borne diseases contracyed majorly from Salmonella
contaminated or pre-infected poultry product. In many cases, salmonella infection in broilers or layers sometimes remain sub-clinical,
but poultry products are considered as important sources for human food borne outbreaks (Bielke et al., 2003).

In the present study, the packedcell volume(PCV) value obtained lied within the normal range and similar to other findings for avians
(Oyewole and Ajibade, 1990; Banerjee et al., 2002). The red blood cell counts (RBC) and PCV also lied within the normal range
reported for chickens while highest heamoglobin level (Hb), RBC, total serum protein and serum globulin obtained for broiler chicks
sourced from hatcheries in location 3 showed improved health status of the birds. Low Hb concentrations values have been reported to
be indications of poor protein intake and severe parasitic infection and damage to liver (Lindsay, 1997, Corcionivoschiet al 2010).
Dietary treatment have been reported to influence the concentration of both red blood cell and packed cell volume (Banerjee et al.,
2002). This implied that birds sourced from hatcheries in location 3 efficiently utilize the feed offered.

The high serum glucose obtained for birds fed with various additives showed improved energy utilization and increased serum glucose
which implies high or increased energy availability. All birds at the starter phase fed diet supplemented with various additives showed
reduced serum uric acid concentration which usually indicateinefficient protein utilization, resulting in wastages and excess protein in
form of uric acid. This agreed with the findings of Szaboet al. (2005) who reported high levels of serum uric acid due to poor protein
utilization. There is significant reduction in serum cholesterol in broiler chicks fed diet supplemented with different additives.
Prebiotic and probiotic supplement used in this study has been shown to reduce serum cholesterol concentration in chicken (Kannaet
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al., 2005). Reduction in serum cholesterol observed in this study for broiler fed with probiotic well corroborate the findings of Pereira
and Gibson (2002) who reported that oral administration of probiotic significantly reduced serum cholesterol level by as much as 22 to
33%. The ability of probiotic to lower serum cholesterol is usually due to inhibition of intestinal cholesterol absorption and
suppression of bile acid re—absorption mechanism (Guoet al; 2012)

At the finisher phase, birds sourced from hatchery 3 recorded the highest Hb, RBC and total serum protein. This followed similar
trend with what was observed at the starter phase. This is suggestive of the fact that birds sourced from hatchery 3 showed a better
healthy status than other birds sourced from the other hatcheries. Low total protein levels could suggest a liver or kidney
disorderwhich could be caused by poor protein metabolism due to poor digestion or absorption. It was observed in the present study
that dietary feed additives supplementation influenced serum protein and albumin concentrations, with highest serum protein and
albumin concentrations in the additives compare with the control. Several authors have identified that probiotic supplementation in
diets increased serum protein and albumin concentrations, in broilers (Agawane and Lonkar, 2004, Capcarovaet al., 2011), piglets
(Harding et al., 2008) and fish (Zhou et al., 2010). Harding et al., (2008) reported that probiotics did not stimulate gastrointestinal
protein synthesis or reduce the severity of intestinal colitis, but reported an unidentified signaling mechanism between the gut and
liver which could be responsible for the increase in liver protein and plasma protein synthesis induced by probiotics. Furthermore,
dietary probiotics and prebiotics supplementation may increase the serum protein and albumin concentrations by increasing iron
absorption in the lower intestine (Eizaguirreet al., 2002). The increased serum protein concentration in broilers sourced from hatchery
3 could be due to improvement in protein synthesis and carbohydrate and lipid metabolism (Rosa et al., 2001). Reduced WBC noticed
with finishing broilers fed diet supplemented with AXOS and SIML is suggestive of absence/low population of foreign bodies or
pathogens introduced in the system of the birds resulting in reduced production of antibodies to fight against such. White blood cells
(WBC) played prominent role in disease resistance especially with respect to the generations of antibodies and the process of
phagocytosis. An elevated value of WBC is an indication that the birds were reacting to one or more factors in the feed (Oduguwa,
2006).

Dietary inclusion of various additives supplemented in the diets showed reduced serum uric acid at both the starting and finishing
phases of the birds. This is implicative of good health status. There exist an indirect relationship between serum uric acid
concentration and efficiency of utilization of ingested protein (Szaboet al. 2005). Although birds fed with various additives showed
reduced gut salmonella counts, dietary supplementation of MOS recorded the least gut salmonella count at both the starter and grower
phases of the study. This could be attributed to binding effect of mannose oligosaccharides on the intestinal epithelium of the birds.
Most pathogenic microbes including salmonella attach to mannose —containing cells in the intestinal tract. Studies on MOS pointed
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out that the oligosaccharides is able to bind to mannose-specific lectin of gram-negative pathogens that express Type 1- fimbriae such
as Salmonella, preventing salmonella organisms from proliferation hence resulting in their excretion from the intestine (Baurhooet al.,
2007). This resulted in the reduction noticed in the gut salmonella count of broilers fed with MOS in this study.

Conclusion

Although broiler chicks obtained from source 3 showed prospects for improved haematological indices, dietary inclusion of MOS and
AXOS in ration for broilers sourced from salmonella infected hatcheries showed improved haematological indices, reduced serum
cholesterol and gut salmonella count. Therefore, AXOS and MOS are beneficial for improved healthy status of broiler and prevention
of Salmonella morbidity and mortality in poultry.

References

Agawane, S.B., Lonkar, P.S., 2004. Effect of probiotic containing Saccharomyces boulardii on experimental ochratoxicosis in
broilers: Hematobiochemical studies. J. Vet. Sci. 5:359-367.

Andremont, A 2000. Consequences of antibiotic therapy to the intestinal ecosystem, Ann. Fr. Anesth.Reanim.19,395-402.

Baurhoo, B., Letellier, A., Zhao, X., Ruiz-Feria, C.A., 2007. Cecal populations of Lactobacilli and Bifidobacteria and Escherichia coli
after in vivo Escherichia coli challenge in birds fed diets with purified lignin or mannanoligo-saccharides. Poultry.Science. 86, 2509—
2516.

Banergee, S. K., Patra, B. C. and Bandoypathyay. P, A. (2002). Change of blood parameters in Carp, Catlacatta. J. Aquatic Biology.
17(11): 79-84

Bovera, F., Nizza, S., Marono, S., Maliardo, K., Piccolo, G., Tudisco, R., de Martino, L, Nizza, A., 2010.Effect of mannan-
oligosaccharides on rabbit performance, digestibility and rectal bacterial anaerobic populations during an episode of epizootic rabbit
enteropathy. World Rabbit Science., 18, 9—16.

Brasil.Ministerio da Agricultura, Abastecimento e Pecuaria. Instrucao normative, SDA N 62, de 26 agosto de 2003.Diario Official da
Uniado,18 set. 2003; Secao 1 P.14

Capcarova, M., Hascik, P., Kolesarova, A., Kacaniova, M., Mihok, M., Pal, G., 2011. The effect of selected microbial strains on
internal milieu of broiler chickens after peroral administration. Res. Vet. Sci. 91:132-137

14

W INAFdd dddd d3ANN



315
316

317
318

319
320
321

322

323
324
325

326
327

328
329

330
331

332

333
334
335

336

337
338
339

Corcionivoschi, K, Dan, D, Ioan, M, Deirdre, S, Lavinia, S Calm, J and Bairke 2010. Effect of brobiotic on animal health, Scientific
Papers Animal Science and Biotechnologies, 43(1), 35-41.

Desmidt, M, Ducatelle R, Haesebrouck, F. Serological and bacteriological observations on experimental infection with Salmonella
Hadar in chickens.Veterinary Microbiology 1998; 60:259-269.

Eizaguirre, 1., Urkia, N.G., Asensio, A.B., Zubillaga, 1., Zubillaga, P., Vidales, C., Garcia-renzana, J.M., Aldazabal, P., 2002.
Probiotic supplementation reduces the risk of bacterial translocation in experimental short bowel syndrome. J. Pediatr. Surg. 37:699-
702.

Fuller, R. (1989) Probiotics in man and animals. Journal of Applied Bacteriology 66: 365-378

Gibson, G. R., Probert, H. M., Van Loo, J., Rastall, R. A., Roberfroid, M. B., 2004. Dietary modulation of the human colonic
microbiota: Updating the concept of prebiotics. Nutrition.Research.Review. 17, 259-275.
Hafez, H. M. and Jodas, S. (2000). Salmonella Infection in Turkey. In: Salmonella in domestic animals, Ed.

Guo Z, Xiao ML, Qiu-Xiang Z, Feng-Wel T, Hao Z, He-Ping Z, Wei C (2012).research advances with regards to clinical outcome
and potential mechanisms of the cholesterol-loweringeffects of probiotics. Clin.Lipidology col, 5: 501-507

Harding, S.V., Fraser, K.G., Wykes, L.J., 2008. Probiotics stimulate liver and plasma protein synthesis in piglets with dextran sulfate-
induced colitis and macronutrient restriction. J. Nutr. 138:2129-2135

Kanna. M, Karamakaron. R, Balakrishnon.V, Prabhakar T.G 2005. Influence of prebiotics supplementation on Lipid profile of broilers
IntJ.poultSci 4(12(: 994-997.

Lindsay, D. B . (1997). The effect of feeding patterns and sampling on By D. Lister. PP. 99-120.

Huyghebaert, G., Ducatelle, R., Van Immerseel., 2011. An update on alternatives to antimicrobial growth promoters for
broilers.Veterinary.Journal. 187, 182-188

Lindsay, D. B . (1997). The effect of feeding patterns and sampling on By D. Lister. PP. 99-120.

Mountzouris, K. C., Tsirtsikos, P., Kalamara, E., Nitsch, S., Schatzmayr, G., Fegeros, K., 2007.Evaluation of the efficacy of a
probiotic containing lactobacillus, bifidobacterium, enterococcus, and pediococcus strains in promoting broiler performance and
modulating cecalmicroflora composition and metabolic activities.Poultry.Science.86, 309-317.

15

W INAFdd dddd d3ANN



340
341

342
343

344
345

346
347

348
349

350
351
352

353
354

355

356
357
358

359
360

361
362

363

Mohan, B., Kadirve, R., Natrajan, A. and Bhaskaran, M. (1996).Effect of probiotic supplementation on growth, nitrogen utilization
and serum cholesterol in broilers.British. Poultry.Science., 37: 395-401.

Mayrhofer, S., Paulsen, P., Smulders, F. J. M. & Hilbert, F. (2003). Antimicrobial resistance profile of fivemajor food-borne
pathogens isolated from beef, pork and poultry. Inter. J. Food Microbiol., 97 (1), 23-29.

Murugkar, H.V., Rahman, H. &Dutta, P. K. (2005). Distribution of virulence genes in Salmonella serovarsisolated from man and
animals. Indian Med. Res., 177, 66=70.

Oduguwa, O. O. (2006). Utilization of whole pods of Albiziasamon in diets of growing rabbits. Nigerian Journal Animal Production
33 (2): 197-202.

Ojewola, J. O. and Ajibade, H. A. (1990). The osmotic fragility of erythrocyte of turkey of two age group. Veterinary.Arhives. 60: 91-
100.

Olorunsola, R.A Eruvbetine, D Oyekunle, A.M Jegede, A. V and Ogunade, I M. 2012. Salmonella organisms transmission in
hatching broiler eggs, journal of Biology, Agriculture and Healthcare. The international institute for science, technology and
education ISSN 2224-330 (Paper), ISSN 2225-093X (online) Vol. 2 No 10

Pereira, D. 1., Gibson, G. R. (2002).Effect of consumption of probiotics and prebiotics on serum lipid levels in humans.Crit. Rev.
Biochem. Mol. Bio. 37: 259-281.

Rolfe, R.D 2000. The role of probiotics cultures in the control of gastrointestinal health, The journal of Nutrition, 130, 396-402

Rosa, C. A., Maizzo, R., Magnoli, C., Salvano, M., Chiac, S. M., Ferrero, S., Saenz, M., Carvalho, E. C.andDalcero, A. 2001.
Evaluation of the efficacy of bentonite from the south of Argentina to amelioraqte the toxic effect of aflatoxin in
broilers.Poultry.Science., 80: 139-144.

Rosen, G. (1995). Antibacteria in poultry and pig nutrition. In Biotechnology in Animal Feeds and Animal Feeding. R. J. Wallace,
and A. Chesson, ed. VCH, New York. Pp. 143 — 172.

Revolledo, L., Ferreira, C. S. A. & Ferreira, A. J. P. (2009).Prevention of Salmonella Typhimurium colonizationand organ invasion by
combination treatment in broiler chicks.Poult. Sci., 88, 734-743.

SAS (1998) SAS/STAT® User’s Guide (Released 6.08) SAS institute inc.Cary, NorhtCaroline,U.S.A.

16

W INAFdd dddd d3ANN



364
365
366

367
368

369

370
371

372

373

374

375
376

377

378

Sherman, P.M., Ossa, J.C., Johnson-Henry, K., 2009. Unravelling mechanisms ofaction of probiotics.Nutrition.Clinical.Practice. 21,
10-14.

Silva, P. R., Freitas, O. C., Laventiz, A. C., Junqueira, O. M. and Fagliari, J. J. (2007). Blood serum components and serum protein
test of hybro — Pa broiler of different ages. Rev Bras. Cienc.Avic.Vol 9 No. 4 Campinas Oct/Dec.( 2007).

Sleator, R.D and Hill, C 2008.New frontiers in Probiotic research.LettApplMicrobio 46:143-147.

Szabo A. M, Horn, P., Suto Z., Bazara, and Romvari. R. (2005). Developmental dynamics of some blood biochemical parameters in
the growing turkey (meleoagrisGalloparo). Acta vet. Hungary 53 (4): 397-409.

Tannock, G. W. (1998). The normal microflora; new concepts in health promotion.Microbiological Science 5, 4 -8.
Tannock, G. W. (1998). The normal microflora; new concepts in health promotion.Microbiological Science 5, 4 -8.
Wray, C. and Wray.A CAB.Publishing ISBW085199261.Pp.133 -155.

Zhou, X., Wang, Y., Yao, J., Li, W., 2010.Inhibition ability of probiotic, Lactococcuslactis, against A. hydrophila and study of its
immunostimulatory effect in tilapia (Oreochromisniloticus). Int. J. Eng. Sci. Technol. 2:73-80.

17

W INAFdd dddd d3ANN



