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

Abstr act

This study investigatethe effect of dietary inclusion of probiotics and prebiotiagainst gut salmonella,
haematological indices and serum biochemistry oildéns sourced from Salmonella infected hatchesiigsin

south-west zone of Nigeria

In this experimenta total of 480 male, day-old broilers (Anak 200@aft) (160 birds from each state) were
collected from hatcheries located in 3 differerdaar of south west Nigeria that were positivesdbmonella
organisms and used for performance testing for &kae The birds were laid out in a 3x5 factorial
arrangement comprising of 3 hatchery location fest dupplemented with 5 different feed addities
additive, antibiotics, mannose oligosaccharidegbiaoxylan oligosaccharides, Sim [fc Data were
collected on blood, and gut salmonella count. Meffect of location showed that total serum proteihjte
blood cell count, haemoglobin, uric acid and seaneatinine were highest (P<0.05) for broiler stastmurced
from Location 3. All broiler starter fed diet suppiented with different additives had reduced (Psvhite
blood cell, uric acid concentration, increased (BSP serum glucose and albumin. Broiler startenrcsad
from Location 1 and 3 fed diet supplemented withryway additives had reduced serum uric acid
concentration when compared to birds fed contret. dAt the finisher phase, haemoglobin, red bloeli, c
serum uric acid and creatinine concentration wéykdst for birds sourced from Location 3. Finishasilers
fed diet supplemented with varying additive hadréased (P<0.05) serum albumin and reduced (P<0.05)
serum uric acid concentration. Finisher broilersirsed from location 3 and fed diet supplementech wit
additive had reduced (P<0.05) white blood cell ¢psarum uric acid and increased (P<0.05) serummatp

when compared with group on control diet. In a# fthases of the study, gut salmonella reducedichbtigt

with inclusion of various additives. Birds fed distipplemented withmannas oligosacchariddMOSjaz]
showed the least gut salmonella count. Mannosesdiccharides and arabinoxylan oligosaccharidesl duaul
used as replacement for antibiotics to improve quarthnce and control the prevalence Salmonella

organism in broiler chickens.

Keywor ds: Haematological indices, oxytetracycline, prelmstiprobiotics, serum chemistry

INTRODUCTION: Poultry production is an attractive enterprise heedt yields high economic value
within a very short generation interval. Poulfmoductionis an important source of animal protein, income,
employment, industrial raw materials, and manures@®, 1995). Therefore, importance of broiler pobidn
cannot be over emphasized in the face of the ridemgand for animal protein within developing coigsr
like Nigeria. To maximize the genetic potential lwbiler for production, these birds must be freemnfr



diseases as well as fed with appropriate diets Wit meet their requirement for optimal production
(Tannock, 1998). Enteric diseases are an importantern to the poultry industry because it reduced
productivity, increased mortality and could causatamination of poultry products leading to foodsoming

in humans (Tannock, 1998). In the healthy animalaice in floral ecology in the gastrointestinakttrhelps

in efficient digestion, optimal absorption of netnts, and increases the body’'s resistance to iofect
diseases (Rosen, 1995).

Incidence of Salmonellosis has been traced to thgepce of pathogenic Salmonella organism in huioach
chain as a result of infected droppings materiaiorphygiene or from infected eggkiteratures have
confirmed that major aetiological source for wide prevalengie typhoid and paratyphoid cases in
approximately 13 million cases of paratyphoid ini@es worldwide (Murugkaet al., 2005). Unfortunately,
poultry meat is the major source of food borne Saletla paratyphoid infection (Mayrhofet al., 2003)
which had caused severe economic losses, high lihoead medication cost but with attendant redwuetin
egg production in breeder flocks, poor chicks dqualnd high cost for eradication and control measur

Salmonellosis has been reported as a major causglefmortality of poultry birds, affecting manyréi
species worldwide (Hafez, 2001). Several strainSafnonella bacteriurare more closely associated with
poultry morbidity than their ubiquitousistribution ofvarious pathogenic serotypes (serovéks) pullorum,
gallinarum, enteritidis and typhimurium (Hafez adddas, 2000)These pathogenic serotypes constantly
passed down the food chain through poultry prodtecisfect numerous consumers. In the poultry itigus
antibiotics are used worldwide to prevent poultgthmgens and disease so as to improve meat and egg
production. However, the use of dietary antibiotiteed additives has resulted in high level aittiobial
resistance (Sorum and Sunde, 2001), while its wesidh poultry products significantly enhance inalnak of
normal intestinal microflora and mucosa fluid ahelceolyte. Therefore, alternative and safe intatiwon to
overcome these important problems is the use dfigtios and prebiotics bacteria which have a watege of
nutritional benefits, support physiological abs@mmptactivity of intestinal mucosa and effectivelgnebat
diarrheal syndromes (Huyghebaeit al., 2011). Competition for nutrients, production oftiaricrobial
compounds (such as low pH volatile fatty acidsl bacteriocir)s binding sites on the intestinal epithelium
and stimulation of immune system (Rolfe, 2000) areposed mechanisms of pathogen inhibition by
probiotics organisms and prebiotics (Koereal., 2004).

The use of alternative in-feed growth stimulaneligrobiotics and prebiotics beneficially affect thest
microbial flora (Huyghebaeret al., 2011). Probiotics are direct-fed microbial feedoements which
modulate the gut microflora by successfully commetivith pathogens through a competitive exclusion
process (Mountzourist al., 2007).Probiotics are usually live or attenuated organismg spores (Patterson
and Burkholder 2003), non-traditional chemicals ¢(vioet al., 2006), bacteriophages (Higgiesal., 2005),
organic acids (Jarquiet al., 2007; Wolfenderet al., 2007) and several others that have emerged itatite
decades which are potentially useful (Revolletlal., 2009). Beneficial effects of probiotics were olserin
toxin neutralization, inhibition of microbial metlism and immunity stimulation (Sleator, 2008, $hanet

al., 2009) conferring healthy gastrointestinal micrédion host (Gibsoet al., 2004).

Prebiotics are defined as “non-digestible feed edgnts that beneficially affect the host by seletyi
stimulating the growth or activity or both of lired number of bacteria in the colon, which can inaprbost
health One of such prebiotic is mannose oligosacchgfid®S) which is derived from the cell wall of the
yeast Saccharomyces cerevisiae and effectivelyanfies intestinal activities and animal performai@S
has the capacity to modulate the immune system thadgut microflora, agglutinate a wide range of
pathogenic bacteria and as a result preserve thgrity of the intestinal absorptive surface (Seveigal;
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1996). Reducing intestinal colonizatiari pathogenic microbesising competitive exclusion compounds
(probiotics) during the grow-out period is crudialimprove the microbiological quality of poultryqulucts as
well as forconsumer healt(Mugia 1993).

This study therefore seeks to investigate the efdédlietary supplementation with various feed additives
(antibiotics, mannose oligosaccharides, arabinaxgligosaccharides, Sim L&8con haematological indices
and serum biochemistry of broilers sourced frommgalella-infected hatcheries within south-west zohe
Nigeria, West Africa.

MATERIALSAND METHODS

Experimental Location: The in vivo studies were carried out at the Teaching and ResekRarm
Development (TREFAD) of the University of Agricutey Abeokuta, Nigeria, West Africé 2] 10'N and
3%%La21-2'E) area which is 76m above sea level, humid andtéatin the tropical rain forest vegetation zone
with an average temperature of 3€7

Salmonella screening of hatcheries

Preliminary screening of all hatcheries locatechimitsouth-west Nigeria were done by collecting hixtg
eggs (50 eggs/hatchery) on weekly basis over ag@f 8 weeks from all the hatcheries existing wittiis
area. The findings of this preliminary screening haitcheries which has been published by the author
(Olorunsolaet al., 2012) identified three potentially infected Heades in 3 different locations (Location 1, 2
and 3). These identified hatcheries were usedisndtudy as the source of day-old chicks used dediing
trial.

Experimental birds and management: A total number of four hundred and eighty (480) enaday-old

broilers (Anak 2000) collected from the three itéethatcheries [located in Oyo state (LocationAgun

state (Location 2) and Lagos state (Location J)tlswest Nigeria] were used in this study. One heddind
sixty (160) day-old broiler chicks were randomlysmed from each hatchery making a total of fourdrad

and eighty (480) broilers used for the study. Birdsn each location were allotted into 5 treatmgnaiups of
32 birds each. Each treatment was replicated imast with 8 birds each. Birds contained in eacHicate

were housed in individual pen each measuringn2x70.9m with a total floor area of 2.43mBirds were
brooded for 21 days on a deep litter system littesith wood shavings. Water and feed were supsikd
libitum. No medication was administered throughout theegrpental period which lasted for 56 days.

Dietary Treatments: A standard basal diet containing no additive (aardret) was formulated for the starter
and finisher phase of the broilers while four aiddial experimental diets were formulated such thedal
diets were supplemented each with antibiotics @raxycline at 1g/kg), MOS (1 g/kg), arabinoxylose
oligosaccharide (1g/kg) and Sirbac (1g/kg). SimLac (a product containing 1¥%bfu viable strain of
Prediococcus acidilactis per gram) was supplied by a commercial company (Simbiyd&exogical Product
Inc. Tuzaistanbul). Mannose oligosaccharides (M@8{l arabinoxylans oligosaccharides (AXOS) were
obtained commercially (Alltech Inc. Kentucky, US&)d used as prebiotics. The inclusion level of Simac
used in this study was according to manufacturgpiscifications. Inclusion level of prebiotics (AXCGHd
MOS) used in the current study was based on prevsbudies (Boverat al., 2010) while the therapeutic
dosage of oxytetracycline was used as a positimeralo The diets were formulated to meet the NRC (1994)
nutrient requirement of broilers.



Table 1 Percentage Composition of experimental dietsfed to starter broilers (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
M ethionine 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. sim" lac - - - - +
Total 100.00 100.00 100.00  100.00 100.00

DeterminedAnalysis
M etabolizable ener gy 11.83 11.83 11.83 11.83 11.83

Crude protein % 23.22 2322 2322 2322 23.22
Crudefibre % 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

Dvitamin and mineral premix based on 2.5kg/ ton [Vit A; 4000000 lu, Vit D:800000, Vit B12: 25mg, Niam:60000mg, Vit E 40000, Viut k3
800mg, Vit B3 1000mg, Vit B26000mg, Vit B6 5000nRanthotenic Acid: 20000, Folic Acid: 200mg, Bioti@mg, Maganese:300000mg, Iron
80000mg, Zinc: 20000mg, Copper: nill, Cobalt: 80hagline: 400mg, Selenium:40mg,Choline:80000dmg



Table 2 Percentage Composition of experimental dietsfed to finisher broilers (4 -8 weeks)

Ingredients % Experimental el

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
Oyster shell 3.00 3.00 3.00 3.00 3.00
M ethionine 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 - + - - -
2MOS - - + - -
¥ AXOS - - - + -
4sim” lac - - - - +
Total 100.00 100.00 100.00 100.00 100.00
Determined
M etabolizable 12.43 12.43 12.43 1243 1243
Crude protein % 19.90 19.90 19.90  19.90  19.90
Crudefibre % 5.66 5.66 5.66 5.66 5.66
Ether extract % 4.81 481 4.81 4.81 4381
Available Ca % 1.97 1.97 1.97 1.97 197
Available P % 0.44 0.44 0.44 0.44 0.44
Lysine % 1.13 1.13 1.13 1.13 1.13
M ethionine % 0.56 0.56 0.56 0.56 0.56

e Vitamin and mineral premix based on 2.5kg/ ton

Vit A; 4000000 lu, Vit D:800000, Vit B12: 25mg, Nia:60000mg, Vit E 40000, Viut k3 800mg, Vit B3 1Wfg, Vit B2 6000mg,
Vit B6 5000mg, Panthotenic Acid: 20000, Folic AcRDOmg, Biotine 8mg, Maganese:300000mg, Iron 80@)aimc: 20000mg,
Copper: nill, Cobalt: 80mg, lodine: 400mg, Selenididmg, Choline: 800000mg

Blood sample collection

At 28th and 56th day of the study, blood samples & each) were collected from the brachial wiregvof
four birds per replicaten(= 16 per treatment) into vials containing Ethylene diamine tetra-atet(EDTA) for
the determination of haematological indices whitether set of blood was collected into plain bettle
(without EDTA), centrifuged (2,500 g for 15 min) and used for serum chemistry.

Determination of haematological indices. Haemoglobin concentration (Hb) was estimated udimg
cyanmethaemoglobin method (Cannan 1958). Packédateine (PCV) of blood samples were determined in
a Wintrobe haematocrit tube according to the metbfoS8chalm et al. (1975)hile total red blood cell and
white blood cell count (WBC) were determined usisigandard method. Differential leucocyte counts
(heterophils, lymphocytes, eosinophils and mon®yweere carried out on blood smears stained witly-Ma
Grunwald-Giemsa stain and further calculated.



Estimation of serum chemistry: Total serum protein, serum albumin and globulinevdetermined using
bromocresol purple method (Varlest al., 1980). Serum creatinine and uric acid concentraticas
determined according to standard procedures. Semzgmes (alanine transaminase (ALT) and aspartate
transaminase (AST) were analysed spectrophotoral§rizsing RandoX diagnostic kit. The serum
cholesterol was estimated using standard kit (Qeah India. Pvt. Ltd., Catalogue number 72201-04).

Gut Salmonella count and isolation

A bird per replicate at day 1, 28 and 56 of thalgtwere selected, slaughtered and dissected toasgegae
gastro-intestinal tract. Intestinal content of tels gut was aseptically collected into sterilaiplbottle and
total salmonella load was estimated with the aidpgropriate agar (Xylose Lysine Deoxycholate againg
pour plate method as described by Hedges (2012nddalla colonies were counted and the results were
expressed according to plate count proceedingblesttad in Normative Instruction (Brazil, 2003)a&erial
count was carried out according to modified metbbBesmidtet al., (1998).

Statistical Analysis. Data obtained from this study was laid out in a®factorial arrangements consisting of
broilers sourced from 3 different hatcheries (Lawatl, 2 and 3) and fed diet supplemented withftedint
additives (no additive, antibiotics, mannose olagmharides, arabinoxylan oligosaccharides, Sinf’)Lathe
design of the experiment was a completely randaintresign (CRD). Bacterial colony counts formerly in
colony forming unit per gram (CFU/g) were transfedninto log base 10. Data obtained were subjected t
analysis of variance using SAS (1998) while sigaifit means among variables were separated using the
Tukeys Test.

RESULTS

The result of the main effect of hatchery source iaelusion of various feed additives on the haehogical
indices and serum biochemistry of starting broifepresented in Table Result revealed that total serum
protein, white blood cell count, haemoglobin, w@d and serum creatinine were highest (P<0.05pifoiter
starter sourced from Location 3. Birds from Locatiband 2 recorded reduced (P<0.05) total serurneipro
white blood cell count, haemoglobin, uric acid aedum creatinine values. Birds from Location 1 arithd
the highest serum albumin and serum glucose comatimt, respectively. Birds fed with no additiveoirol
diet) had the least (P<0.05) serum glucose, serlbumen and the highest (P<0.05) serum uric acid
concentration. Birds fed diet supplemented with l%mhad the least (P<0.05) white blood cell couhilev
those fed diet supplemented with arabinoxylansoskgcharides recorded the highest (P<0.05) serum
glucose. All birds fed diet supplemented with agdithad reduced (P<0.05) white blood cell, uricdaci
concentration, increased (P<0.05) serum glucosedainin.

The interaction effect of hatchery source and feeditives on the haematological indices and serum
biochemistry of starting broiler is shown in TadleThe results revealed a significant (P<0.05) intiéoac
effect on PCV, Hb, WBC count, red blood cells, taarum protein, serum albumin and uric acid. Birds
souced from Location 3 and fed diet supplementetth &rabinoxylans oligosaccharides had the highest
(P<0.05) haemoglobin concentration. Highest (P<0White blood cell count was obtained with birds
sourced from Location 1 and fed control diet. Hgfh@<0.05) total serum protein was obtained witlsb



sourced from Location 2 and fed diet supplemental @imLac. All birds sourced from Location 1 and 3
supplemented with varying additives had reducedrsairic acid concentration when compared to biedbk f
control diet. Glucose, serum globulin, choledtarad creatinine showed no significant (P>0.05¢1attion
effect.

The result of the main effect of hatchery source ialusion of various feed additives on the haehogical
indices and serum biochemistry of finisher broifepresented in Table Result revealed that haemoglobin,
red blood cell, serum uric acid concentration arehtnine were highest for birds sourced from LimraB.
Birds sourced from Location 2 and 3 recorded thghést (P<0.05) serum globulin. Birds sourced from
Location 2 had the highest serum glucose whilesbsdurced from Location 1 has the least (P<0.05)
haemoglobin concentration. Birds fed diet supplee@mvith SimLac recorded the least (P<0.05) whitet

cell count. Birds fed control diet having no additrecorded the least (P<0.05) serum glucose itk fed
diet supplemented with mannan oligosaccharidesthadeast (P<0.05) serum globulin. All birds feetdi
supplemented with varying additive had increased(#5) serum albumin and reduced (P<0.05) serum uri
acid concentration.

The interaction effect of hatchery source and feeditives on the haematological indices and serum
biochemistry of starting broiler is shown in TalfleThe results revealed a significant (P<0.05) intiéoac
effect on all parameters with the exception of seglobulin, glucose, cholesterol and creatinind. bMds
sourced from location 3 and fed diet supplementitd additive had reduced (P<0.05) white blood celint,
serum uric acid and increased serum albumin whempaced with group on control diet. Highest (P<0.05)
serum albumin was obtained with birds sourced ftawation 1 fed diet supplemented with MOS and birds
sourced from Location 3 supplemented with mannajosaccharides.

Table 7 showed that the main effect of locatiorwadab no effect on gut salmonella count of the biftsere
was a significant reduction (P<0.05) in Salmonebant at day 1 of the study when various additivese
added. At day 28 and 56, inclusion of MOS showeal least salmonella count. Similar salmonella count
were obtained at day 28 for birds fed diet supplaee with antibiotics and AXOS. In all the phaséshe
study, gut salmonella reduced drastically withusabn of various additives. Birds fed diet supplatad with
MOS showed the least gut salmonella count.



Table 3 Main effect of location of hatchery and feed additives on blood parameters of broiler chickens (0-4weeks)

Locationteéétchery
Parameters 1 2
PCV (%) 31.9 32.7
Hb(g/dl) 10.6 11.0
WBC (1¢/mn?) 30.69 30.27
RBC (x 1G%/L) 2.7 2.7
Glucose (mg /dl) 137.f 154.4
T. Protein(g/l) 41.7 39.7
Serum Globulin(g/l) 14.3 17.6
Serum Albumin (g/l) 27.4 21.6
Uric Acid (mg/dl) 9.9 7.9
Cholesterol (mg/dl) 240.7 232.0
Creatinine(mg/dl) 0.9 1.8

3

35.9
14.6

30.69
2.8
141.7
43.7
18.3
25.4
13.9

244.9
4.9

SEM
1.55
0.50
27.01
0.11
3.84
1.18
0.56
1.02
0.21
11.61

0.30

Control
34.8
12.6
3146
4.1
123.8
38.4
18.3
20.1
11.8
252.8

2.2

Additives
AB MOS
31.1 311
12.2 11.3
30.53°  31.48"
4.3 3.8
151.2  141.2¢
43.0 41.4
18.6 14.1
24.4 27.3
10.8° 10.8’
287.72  212.7
2.1 2.3

AXOS
33.0
12.4
30.25
4.1
168.6
43.5
16.9
26.6
9.6°
228.8°

2.1

SIML
33.8
12.0
29.37
3.9
136.4
41.5
15.8
25.7"
10.1¢
214.2

3.2

SEM
1.99
0.65
3.49
0.15
4.96
15
0.73
131
0.27
14.99

0.4

3¢ means on the same row having different supersarégsignificantly different (P<0.05); Control=Naditives; AB= Antibiotics
(oxytetraxycline); MOS=Mannose oligosaccharide; AS€Arabinoxylans Oligosaccharide; Sim |&edioccocus acidilactici



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

Location 1 Location 2 Location 3

Parameters Contral AB MOS AXOS SIML Contrpl AB MOS | AXOS | SIML Control| AB MOS AXOS | SIML SEM
PCV (%) 278 |365 [285°% |36.0 |[31.0" |[455 [27.9 [323° [230 [353F [315 |40 |[325° |[40.0 |350" |1.46
Hb(g/dl) 9.1 11.8 |95 12.7° [10.¥" |158 |90 1.0 | 7.7 120 [13.f [158 [135 |16.7 |14.1 |068
WBC (16/mn) 33.733 | 30.206 | 30.867 | 28.578 | 30.075 | 26.900 | 31.175 | 31.708° | 33.60 | 27.98" | 33.737 | 30.204 | 30.87G | 28.58% | 30.079 | 5.1649
RBC (x 167/L) 2.4 3.7 2.3 3.1° 2.67 3.6 2.4 2.8 2.2 2.7 4.8 5.3 4.3 5.1° 4.6" 0.27
Glucose (mg /dl) 115.3 | 140.3] 1271 1717 1309 (@36 169.1 | 165.3 158.3] 143.3 1194 1443 131]1 179.734.91 | 485
T. Protein(g/l) 387 450 | 4258 |460 365 [358 [37.00 |37.1° 36.4 |49.4 |407 47.0 | 445 |480" [385 |[1.19
Globulin(g/l) 17.4 17.9 9.2 15.5 11.5 16.0 16.1| 819. | 157 | 20.3 21.4 21.9 13.2 19.5 15.5 0.9
Albumin (g/l) 213" [27.F [33.2 [30F [24¢ [19.¢ 20." [ 178 20.6" | 29.7" |19.7 25.T 31.° [ 285 [229 [1.2¢
Uric Acid (mg/dl) | 12.8 | 9.8 9.£ 8.7 9.£ 7.2 8.3 8.7 7.6 7.5 16.0 [13.4 [13.48 |127 |[134¢ |5.68
Cholesterol (mg/dl)| 267.8 | 319.9] 203.d 2185  194[418.2 | 217.7 | 228.1 2455 2494 271.8 3239 2070 5222.198.4 | 10.22
Creatinine(mg/d| 0.9 0.8 1.0 0.8 0.9 1.0 0.9 1.0 | 80.]17 2.8 2.8 3.0 2.8 2.9 0.24

abc

MOS=Mannose oligosaccharide; AXOS=Arabinoxylangy@diccharide; Sim lad¢edioccocus acidilactici

means on the same row having different supersargsignificantly different (P<0.05); Control=Nalditives; AB= Antibiotics (oxytetraxycline);




Table5 Main effect of Location and feed additivesin blood parametersof broiler (4-8weeks)

Location of hatchery Additives

Parameters 1 2 3 SE Contro AB MOS AXOS SIML SE
M | M

PCV (%) 36.9 37.7 40.9 1.00 39.8 36.1 36.1 38.0 838. 0.66
Hb(g/dl) 126 140 166 104 146 14.2 13.3 14.4 14.0 0.20
WBC 30.7C 30.2¢ 30.7C 2.70 31.4686 30.536° 31.15¢ 30.26° 29.38¢ 3.25
(10 /mm?) 0 1 4 b b c ¢
RBC (x 10L) 3.7 37 57 054 51 5.3 4.8 5.1 4.9 0.08

Glucose  (m¢ 140.F 154.4 1413 3.77 123.8 1612  141.2° 168.6 136.4 7.37
/dl)

T.Protein(g/l)  36.% 342 387 1.06 33.4 38.0 36.4 38.5 36.5 0.79
Serum 10.2 136 143 101 143 14F 10.T° 1295 11.8° 074
Globulin(g/l)

Serum Albumin 26.4 2068 244 139 19.% 23.4 26.3 25.6 247 114
(g

Uric Acid 11.9 99 129 072 13.8 128 12.8 11.6 12.1°¢  0.33
(mgy/dl)

Cholestero 230.7 222.0 234.7 3.06 24¥8 277.7 202.7 218.8 2042 12F
(mg/dl) 1
Creatinine(mg/d 1.7 1.3 27 034 20 2.9 2.1 1.9 2.9 0.19

1)

¢ means on the same row having different supersarepsignificantly different (P<0.05);
Control=No Additives, AB= Antibiotics (oxytetraxycline); MOS=M annose oligosaccharide;
AXOS=Arabinoxylans Oligosaccharide; Sim lac=Pedioccocus acidilactici
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Table 6: Interaction effect of Location of hatchand additive on blood parameter of finishing k@il

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 (%) 32.8 41.5 335 410 360 505 328 373 280 403 365 453 375 450 400 1.46
Hb(g/dI) 11.1 13.8 11.8 147 12.f" 178 110 136" 97 140 15rf 178 155 187 16.F° 0.68
WBC (103/mm3) 33.743 30.216 30.876 28.58 30.08 26.91 31.18 31.71 33.61 27.98 33.74 30.21 3.088 2859 30.08 5.17.
e 8g 5f Oh 5d 8bc Ob 5gh 7a 4e Oc 2g gf
RBC (x 1012/L) 3.4 4.3 3.3 41 36" 46 34 38 32 3F 174 83F 173 8F 768 249

Glucose (mg /dl) 115.3 140.3 127.1 1717 630.9 136. 169.1 165.3 315843.3 119.3 144.3 131.1 175.7134.9 31.67

T. Protein(g/l) 33.7 40 378 410 318 308 320 321 314 444 35F 42.0° 405 430 335 1.20
Globulin(g/l) 13.4 13.9 52 115 95 120 121 158 11.7 162 17.479 102 155 116 8.17
Albumin (g/l) 20.3 26.T 323 2908 22¢ 188 199 163 196 282 183 241 30.3° 27.8° 21.9° 1.39

Uric Acid (mg/dl) 14.0' 11.8 11.4 107 11.4 9.2 103 107 96 95 180 158 154 14F 154 0.69
Cholesterol (mg/dl)  257.8 309.9 193.0 2085 184.4 2089 207.7 218.1 .523%®39 261  313.9 197.0 212.5188.4 10.20

Creatinine(mg/dI) 0.6 0.6 0.8 0.6 0.7 0.8 0.7 0.8 0.6 0.5 0.6 0.6 0.80.6 0.7 0.02

®means on the same row having different supersar@significantly different (P<0.05Fontrol=No Additives; AB= Antibiotics (oxytetr axycline);
MOS=M annose oligosaccharide; AXOS=Arabinoxylans Oligosaccharide; Sim lac=Pedioccocus acidilactici
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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 Location x
Additive
Days 1 2 3 SEM  Control AB MOS AXOS SIM L SEM P-Values
Day 1 0.24 0.31 0.28 0.02 0.23 0.3P 0.30 0.29 0.3P 0.10 NS
Day 28 0.21 0.20 0.12 0.04 0.59 0.1F 0.04' 0.13 0.44 0.15 NS
Day 56 0.15 0.17 0.07 0.02 2.81 0.1 0.02' 0.17 0.16 0.09 NS

3 means on the same row having different supersaresignificantly different (P<0.05%0ntrol=No Additives; AB= Antibiotics (oxytetraxycline);
MOS=M annose oligosaccharide; AXOS=Ar abinoxylans Oligosaccharide; Sim lac=Pedioccocus acidilactici

NS= Not significant

Discussion

Several species dalmonellae infections are now recognized as important foodhbadiseasesnost especiallyfrom Salmonella
contaminated or pre-infected poultry product. Imgnaases, salmonella infection in broilers or laygsmetimes remain sub-clinical,
but poultry products are considered as importantcgs for human food borne outbreakielke et al., 2003).

In the present study, theacked cell volum¢@PCV) value obtained lied within the normal rargel similar to other findings for avians
(Oyewole and Ajibade, 1990; Banerjeal., 2002). The red blood cell counts (RBC) and PC\6 dilsd within the normal range
reported for chickens while highest heamoglobirel€idb), RBC, total serum protein and serum glabolbtained for broiler chicks
sourced from hatcheries in location 3 showed im@dadvealth status of the birds. Low Hb concentratiadues have been reported to
be indications of poor protein intake and sevemagtc infection and damage to liver (Lindsay, 19€orcionivoschiet al 2010).
Dietary treatment have been reported to influeheecbncentration of both red blood cell and paat&ltvolume (Banerjeet al.,
2002). This implied that birds sourced from hata®eim location 3 efficiently utilize the feed ofél.

The high serum glucose obtained for birds fed wéthous additives showed improved energy utilizagmd increased serum glucose
which implies high or increased energy availahil&jl birds at the starter phase fed diet supplelemith various additives showed
reduced serum uric acid concentration which usuallljcate efficient protein utilization and reducddamination (Oduguwa and
Ogunmodede, 1995High higH:asi-serum uric concentration above normal is typicahoimals fed with nutritionally imbalanced
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amino acids in their diets. This agreed with tmelings of Szabet al. (2005) who reported high levels of serum uricatile to poor
protein utilization. There is significant reductionserum cholesterol in broiler chicks fed diepglemented with different additives.
Prebiotic and probiotic supplement used in thislgtuas been shown to reduce serum cholesterol stratien in chicken (Kannet
al., 2005). Reduction in serum cholesterol obsermatiis study for broiler fed with probiotic well woborate the findings of Pereira
and Gibson (2002) who reported that oral admirtisineof probiotic significantly reduced serum crsitrol level by as much as 22 to
33%. The ability of probiotic to lower serum chatsl is usually due to inhibition of intestinal atesterol absorption and
suppression of bile acid re—absorption mechanisno@al., 2012)

At the finisher phase, birds sourced from hatct®mngcorded the highest Hb, RBC and total serumeproflhis followed similar
trend with what was observed at the starter phHSS. is suggestive of the fact that birds sourcgedhfhatchery 3 showed a better
healthy status than other birds sourced from therdbatcheries. Low total protein levels could sgjca liver or kidneylisorder
which could be caused by poor protein metabolism dugotwr digestion or absorption. It was observed m phesent study that
dietary feed additives supplementation influencedis protein and albumin concentrations, with hggtserum protein and albumin
concentrations in the additives compare with thetrod. Several authors have identified that prabigupplementation in diets
increased serum protein and albumin concentrationdroilers (Agawane and Lonkar, 2004, Capcareval., 2011), piglets
(Hardinget al., 2008) and fish (Zhowt al., 2010). Hardinget al., (2008) reported that probiotics did not stimulgéestrointestinal
protein synthesis or reduce the severity of inba@stcolitis, but reported an unidentified signalimgchanism between the gut and
liver which could be responsible for the increasdiver protein and plasma protein synthesis indulog probiotics. Furthermore,
dietary probiotics and prebiotics supplementatiozy increase the serum protein and albumin conderigaby increasing iron
absorption in the lower intestine (Eizaguieteal., 2002). The increased serum protein concentratidomailers sourced from hatchery
3 could be due to improvement in protein synthasis carbohydrate and lipid metabolism (Retsa., 2001). Reduced WBC noticed
with finishing broilers fed diet supplemented waiXOS and SIML is suggestive of absence/low popatatf foreign bodies or
pathogens introduced in the system of the birdsltieg in reduced production of antibodies to figlgfainst such. White blood cells
(WBC) played prominent role in disease resistargge@ally with respect to the generations of amlie® and the process of
phagocytosis. An elevated value of WBC is an intthcathat the birds were reacting to one or mortdis in the feed (Oduguwa,
2006).

Dietary inclusion of various additives supplemeniedhe diets showed reduced serum uric acid &t bo# starting and finishing
phases of the birds. This is implicative of goodiltie status. There exist an indirect relationshgiwleen serum uric acid
concentration and efficiency of utilization of ireged protein (Szabet al. 2005). Although birds fed with various additivéswed
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reduced gut salmonella counts, dietary supplementaf MOS recorded the least gut salmonella catifioth the starter and grower
phases of the study. This could be attributed taolibg effect of mannose oligosaccharides on thestmtal epithelium of the birds.
Most pathogenic microbes including salmonella &tteocmannose —containing cells in the intestinatttr Studies on MOS pointed
out that the oligosaccharides is able to bind tomoae-specific lectin of gram-negative pathogeas élpress Type 1- fimbriae such
as Salmonella, preventing salmonella organisms fsostiferation hence resulting in their excretioarh the intestine (Baurhas al .,
2007). This resulted in the reduction noticed i glut salmonella count of broilers fed with MOShrs study.

Conclusion

Although broiler chicks obtained from source 3 skdwrospects for improved haematological indicesady inclusion of MOS and
AXOS in ration for broilers sourced from salmoneléected hatcheries showed improved haematolognchtes, reduced serum
cholesterol and gut salmonella count. ThereforeO&xand MOS are beneficial for improved healthyustatf broiler and prevention
of Salmonella morbidity and mortality in poultry.
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