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ABSTRACT

Three hundred (300) day old broiler birds were used for the feeding trial, while completely randomized design (CRD) was
used to assign the birds to five diets, which were replicated three times each with 20 birds per replicate. The treatments were
Mycofix®-containing regimens T1, T2, T3, T4, and T5 at rates of 0, 100, 200, 300, and 4009/100kg, respectively. The
chickens were reared in a deep litter house. Clean water and feed were given free choice. On the 28th day of the trial, blood
samples were drawn directly into vacutainer plastic bottles containing Ethylenediaminetetraacetic acid (EDTA) for
haematological analysis and into bottles without EDTA for biochemical analysis. Analysis of variance (ANOVA) was used to
run all collected data, and Duncan Multiple Range Test was used to distinguish between significant differences in treatment
means. Packed cell volume (PCV), haemoglobin (Hb), white blood cell (WBC), red blood cell counts (RBC), mean
corpuscular volume, and lymphocytes were not significantly different (P>0.05). The average levels of corpuscular
haemoglobin and heterophils were significantly (P<0.05) influenced with higher values (MCH) 12.64 — 13.31pg and 10.30 —
13.08%. Conclusion: Mycofix® use and the inclusion levels had no negative effects on haematology and serum biochemistry,

but haemoglobin and heterophils were significantly (P<0.05) increased.
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INTRODUCTION

Feed is an essential denominator in any farm animal’s
production. It is a major factor in the poultry industry, as feed
value accounts for 70-80 percent of the total farm
expenditure (Gunasekar, 2007; Olugbenga, et al., 2015).
Rearing broiler chickens is a well-known industry with
confirmed monetary advantages, they develop very rapidly
and their feed conversion capacity is rapid. They can convert
feed into flesh efficiently in the shortest duration,
approximately 6 — 8 weeks. As an end result, their
productivity demand is actualized via feed intake (Mallick, et
al., 2020). Optimum benefits from feed consumption are not
actualized in full capacity without some barriers, the
occurrence of mycotoxins is a type of limitation.

Mycotoxins can have a critical negative impact on animal
wellbeing and health, when present in animal feed.
Mycotoxins are filamentous fungi that are mould derivatives,
and contaminate grains effortlessly and improperly stored
feeds. The increase of Moulds is normally associated with
extremes in climate conditions and their spores are all around
nearly everywhere, such as soil and plant debris. The field,
all through harvest, storage, processing, or feeding, is the
access factor of moulds in plants. The result of pollution
caused in poultry feed depends on the specific mycotoxin or
toxicant, the level of infection, the period of time the animal
has been ingesting the feed, the animal’s age, sex, and stage
of stress (Jacquie, 2015).

Mycotoxin binders or adsorbents are materials utilized in
feed components to bind the mycotoxins and stop them from
being absorbed via the intestine and into the blood circulation
(Jacela et al., 2010). The most effective dietary strategy for
reducing the effects of mycotoxins has been thought to be the

inclusion of mycotoxin binders in poultry diets (Galvano et
al., 2001). According to the theory, the binder
decontaminates the mycotoxins within the feed through
binding them firmly to prevent poisonous interactions when
the animal consumes the feed and to stop mycotoxin
absorption throughout the digestive tract.

The fitness and nutritional status of an animal has been
assessed using haematological and serum biochemical
indices, which are blood-related parameters. White blood
cells (WBCs), red blood cells (RBCs), packed cell volume
(PCV), haemoglobin, and lymphocytes are among the
parameters that can be used to access the dietary content of a
feed. As a result, it is essential for determining whether an
animal’s blood cell count is normal, excessive, or abnormally
low, as well as whether the cells themselves are abnormal.
According to Olafedehan et al. (2010), as well as Etim et al.
(2014), a pathological reflection of the health of poultry
exposed to other toxicants in addition to aflatoxin is provided
by the haematological analysis of the birds. Birds with a
healthy blood composition are more likely to perform better
(Isaac et al., 2013).

The study focus was to assess the effect on varying levels of
Mycofix®, a toxin binder, in the diets on the haematological
and serum biochemical parameters of broiler chickens.

MATERIALS AND METHODS

Location and Area of the Experiments

The Poultry Unit of the Department of Animal Science
Teaching and Research Farm, Faculty of Agriculture,
Ahmadu Bello University, Samaru, Zaria, was the site for the
experiment. The site is situated on Latitude 11° 9' 46"N,
Longitude 7°37'45"E, and altitude of 610m above sea level in
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Nigeria's Guinea Savannah Zone. Depending on the season,
the temperature ranges from 26 to 40°C, and the relative
humidity varies between 21 and 72 percent during the dry
and wet seasons. According to the Institute for Agricultural
Research Meteorological Unit (2016), Zaria experiences its
wettest months between May and October, when the city
receives an average of 1500mm of rain.

Experimental Design and Management

Three hundred (300) broiler chickens were used for the
feeding trial. The birds were weighed on replicate basis,
having 20 birds per replicate and 60 per treatment. The birds
were assigned to the various treatments in a completely

randomized design arrangement. The experiment, which
lasted 28 days, involved managing chickens in a deep litter
house with unlimited access to feed and water.

Experimental Diets

Five isonitrogenous and isocaloric diets were formulated to
meet the nutrient needs as endorsed by NRC (1994) for
broiler finisher diets. The experimental finisher diets (Table
1) had 20.54% crude protein and 2929kcal/kg ME. There
were 5 diets, T1 (control) had no Mycofix®, T2, T3, T4 and
T5 had Mycofix® included at 100, 200, 300, and 4009
respectively in a 100kg feed.

Table 1: Ingredient composition of experimental broiler finisher diets supplemented
with varying Inclusion levels of Mycofix® (5 — 8 weeks)

Levels of Mycofix® g/100kg

Ingredients 0 100 200 300 400

Maize 58.00 58.00 58.00 58.00 58.00
Soya bean cake 20.00 20.00 20.00 20.00 20.00
Groundnut cake 13.00 13.00 13.00 13.00 13.00
Maize offal 4.70 4.70 4.70 4.70 4.70
Bone meal 3.00 3.00 3.00 3.00 3.00
Limestone 0.50 0.50 0.50 0.50 0.50
Common salt 0.25 0.25 0.25 0.25 0.25
Methionine 0.20 0.20 0.20 0.20 0.20
Lysine 0.10 0.10 0.10 0.10 0.10
Vitamin premix” 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00
Calculated Analysis

ME Kcal/kg 2929 2929 2929 2929 2929
Crude protein (%) 20.54 20.54 20.54 20.54 20.54
Crude fibre (%) 111 4.11 4.11 4.11 411
Ether extract (%) 3.35 3.35 3.35 3.35 3.35
Calcium (%) 1.32 1.32 1.32 1.32 1.32
Phosphorous (%) 0.85 0.85 0.85 0.85 0.85
Lysine (%) 1.27 1.27 1.27 1.27 1.27
Methionine (%) 0.50 0.50 0.50 0.50 0.50
AfB1(ppb) 99.03 99.03 99.03 99.03 99.03
Cost/ kg diet(N) 79.44 79.50 79.56 79.62 79.68
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ABiomix Broiler Finisher premix provides per kg diet Vit. A, 10,000 1.U; Vit D3, 2000 1.U; Vit E 23mg; Vit. K, 2mg; =Pantothenate, 7.5mg

B12, 0.015mg; Folic acid, 0.75mg; Choline Chloride, 300mg; Vit

B11,8mg, Vit. B2, 5mg; Vit Bs, 3mg; Manganese, 40mg  Iron, 20mg; Copper, 3mg; Iodine, 1mg; Cobalt, 0.2mg; Selenium, 0.2mg’ Zinc,

50mg. AfB1 = Aflatoxin B1, ppb = parts per billion

Blood Collection Procedure

On the 28th day of the feeding trial, blood samples were
taken from 3 birds per replicate for haematological and
serum biochemistry analysis. Two (2) milliliters of blood
was drawn from the wing vein and placed into heparinized
tubes with EDTA. Using the Cell-Dyn 3500 blood
evaluation machine (Abbott Diagnostics, Abbott Park, IL),
which was calibrated for chicken blood (Balog et al.,
2003). The procedure of Davies et al. (1984) was used to
evaluate packed cell volume (PCV), total white blood cell
(WBC), haemoglobin (Hb), percentage of heterophils
(HET), and Ilymphocytes (LYM). Mean corpuscular
haemoglobin (MCH), mean cell volume (MCV), and mean
corpuscular haemoglobin concentration (MCHC) were
calculated as derivatives.

Another set of 2ml blood sample was collected into a
second set of tubes without EDTA for blood serum
analysis. For the purpose of determining parameters
relating to liver characteristics, the samples were taken to
the clinical pathology laboratory of the WVeterinary
Teaching Hospital, Ahmadu Bello University Zaria.
Centrifuging the plasma at 3500 rpm for 15 minutes and
freezing it at -200° C allowed for its separation. Using
Reinhold's (1995) guidelines, the biuret method of total
serum protein determination was used for this assay. With
the help of the Randox Kit, glucose was measured
calorimetrically. As described by Bush (1991), liver
enzymes including serum transaminases covering aspartate
aminotransferase (AST), alanine aminotransferase (ALT),
and alkaline phosphatase were measured. Following the
method developed by Bush (1991), the kidney function
parameters were measured along with urea, creatinine,
sodium ion, chloride ion, and hydrogen carbonate..

Analytical Statistics

Using the general linear model of the Statistical Analysis
System (SAS, 2003) Software package, all the experiment-
related data were subjected to an analysis of variance
(ANOVA). Using Dunnett's Test, significant differences
between means were distinguished.

Findings and Discussion

Table 2 shows the haematological parameters of broiler
finisher chickens fed diets with various concentrations of
Mycofix®. The outcomes confirmed no significant
(P>0.05) variations in packed cell volume (PCV),
haemoglobin (Hb), white blood cell (WBC), red blood cell
count (RBC), mean corpuscular volume and lymphocytes.
Significant (P<0.05) differences which were recorded for
the values of mean corpuscular haemoglobin (MCH) and

heterophils, with the treatment groups having an
appreciably (P<0.05) higher values than the control.

Therefore, using blood parameters is recommended for
medical and nutritional evaluation. The various
metabolites that make up blood offer useful information
on nutritional status and may be used for scientific
research and diagnosis of an individual organism
(Egbunike et al., 2009). According to Mitruka and
Rawnsley (1977) the normal range for healthy chickens is
24 to 44 percent for PCV. In the present study observed
packed cell volume of 24 to 27 percent fell within this
range. This outcome demonstrated that the high Mycofix®
inclusion in broiler diets had no negative effects on the
proportion of PCV, RBC, and Hb. The observed PCV is
close to the report of Adebiyi et al. (2010) when different
concentrations of Diatomaceous Earth (DE) were used as
binder in a broiler feed. The researchers found that PCV
ranged from 27.88 to 28.88 percent. The haemoglobin
concentration of 7.97- 8.92mg/dl, also fell within the
reference values of 9.10 - 13.9mg/dl as recorded by
Mitruka and Rawnsley (1977) for healthy chickens. The
outcome indicates that even with Mycofix® toxin binder,
the birds' health was stable.

Sufficient haemoglobin has been used as an index of
available oxygen needed for the transportation of digested
foods. The haemoglobin is responsible for oxidation of
digested foods to release energy for different functions in
addition to the transportation of carbon dioxide out of the
body of animals as supported by means of its
physiological function because it delivers oxygen to
tissues of the animal (Soetan et al., 2013).

The total white blood cell count of broiler chickens in the
treatment groups and the control all fell within the
reference values of 9.20 — 31.00 x 10%*¥/I reported by
Swenson (1970). It was found that 400g Mycofix®
inclusion had the least white blood cells numerically
compared to the other treatments. With the overall
performance recorded in this group, it may suggest that
Mycofix® might boost immunity regardless of a challenge
in the health of birds. The red blood cells (3.92- 4.55 x
10°") were not within the reference value of 1.58-4.10 x
110°* for healthy chickens as reported by Mitruka and
Rawnsley (1977).

The heterophils values significantly increased as the
levels of Mycofix® was increased from 100 to 200g
(10.30 and 12.00%) and then declined. This observed
increase in the treatment groups may be as a result of the
impact of the toxin binder’s protection against possible

Page | 119

FUDMA Journal of Agriculture and Agricultural Technology, Volume 9 Number 2, June 2023, pp 117-122



toxins within the feed ingredients thereby improving the
immunity of the birds. Heterophils are a common type of
white blood cell which reacts to infections and attack
bacteria and different foreign invaders directly. They are

phagocytes that engulf the invading organisms and kill
them. The values of the lymphocytes indicate that the
birds did not succumb to pathogenic fungi, viruses,
bacteria, and protista.

Table 2: Haematological parameters of broiler finisher chickens fed diets contaning varying

levels of Mycofix®

Parameters 0 100 200 300 400 SEM
Packed cell volume (%) 25.83 24.00 25.50 27.00 26.83 1.32
Haemoglobin (g /dl) 8.58 7.97 8.47 8.90 8.92 0.45
White blood cell (x 10%?/L) 11.23 7.17 11.63 8.10 5.00 2.53
Heterophils (%) 2.602 10.30° 12.00° 4.08° 5.72° 3.94
Lymphocytes (%) 92.00 86.17 85.17 89.80 89.50 2.98
Red blood cell (x 10°/L) 4.42 3.92 4.20 4.50 4.55 0.24
MCV (fl) 58.62 60.99 60.99 60.68 59.19 1.08
MCH (pg) 9.36° 12.64° 9.84P 12.61° 21.31° 3.33

ab Means with different superscripts along the same rows show significant differences (P < 0.05) SEM = Standard Error of
Means, MCHC = Mean corpuscular haemoglobin concentration, MCV =Mean corpuscular volume, MCH = Mean corpuscular

haemoglobin *Mitruka and Rawnsley (1977),**

Serum biochemical indices of broiler finisher chickens
fed diets containing varying levels of Mycofix®

Table 3 displays the results of the serum biochemical
parameters of broiler finishers given varying doses of
Mycofix®. Differences in any of the measured parameters
were not statistically significant (P>0.05). Serum
biochemical indices can be used to measure a dependable
biochemical system that can be used as a good indicator to
tell the condition of the organism with regard to the
changes occurring to it under the influence of internal and
external factors (Toghyani et al., 2010). Liver function is
evaluated using serum enzyme analyses for alkaline
phosphatase (ALP), aspartate aminotransferase (AST), and
alanine aminotransferase (ALT) (Kwari et al., 2011).

In this study, there was no discernible difference between
the binder fed group and the control group for the serum

indices ALP, AST, and ALT, though there was a slight
increase in these values. T. Abdelaziz et al. (2015) had
reported that there were no significant differences in the
values of AST, ALT, and ALP when compared with the
control in their study with antimycotoxins. The workers
reported that the use of a natural anti-mycotoxin (toxin
binders) improved liver activities without any negative
effects. Regardless of the treatment, the diet's energy
content was sufficient as evidenced by non-significant
blood glucose levels. The 400g Mycofix® diet had the
highest glucose value, indicating that birds fed that diet
likely had more readily available metabolizable glucose as
a source of energy. The inclusion of Mycofix® was
therefore implied to have improved the feed's energy
source as there was no difference between the treatment
diets and the control The addition of Mycofix® had no
impact on total serum protein.
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Table 3: Biochemical indices of broiler finisher chickens fed diets containing levels of Mycofix®

Levels of Mycofix inclusion (g/100kg diet)

Parameters 0 100 200 300 400 SEM
Glucose (mg/dl) 149.50 128.00 153.00 143.00 159.83 16.06
Total Protein (g/dl) 2.03 2.80 2.17 2.70 2.13 0.46
ALT (w1) 19.33 24.83 28.00 25.33 33.83 7.24
ALP (w/1) 138.50 150.17 132.17 167.83 173.67 31.20
AST (WD) 29.00 33.67 35.17 36.33 40.55 6.42

SEM = Standard error means, AST= aspartate aminotransferase, ALT= alanine aminotransferase. =~ ALP = alkaline

phosphatase
CONCLUSION AND RECOMMENDATION

This study showed no adverse effect on the haematological
and biochemical profiles of those birds placed on
Mycofix®. Haematological and serum indices all fell
within the normal range suggesting that the health status of
the birds was not compromised even with increasing levels
of Mycofix®.

It is advised that poultry farmers use of Mycofix® up to
400 g/100kg diet in broiler finisher feed because it is safe.
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