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Comparative study of the effect antibiotics and feed ingredient
containing probiotic bacteria from "Tchoukoutou® ferment on
the immune status of local and exotic guinea fowl

Jean GLAGO", Comlan Kintomagnimesse Célestin TCHEKESSI?,
Cocou Claude KPOMASSE?, Nicodéme Worou CHABI#,

Amivi Kafu TETE-BENISSAN®, Makpondji Frédéric HOUNDONOUGBO®,
Jacob Kokou TONA"#, Christophe Achille Armand Mahussi CHRYSOSTOME?

Résumé

L’antibiorésistance est un réel probléme de santé publique 1ié a I’utilisation d’antibiotiques dans la production
d’animaux de consommation. La présente étude vise a comparer l'effet de I’ingrédient alimentaire contenant des
bactéeries probiotiques du ferment de « Tchoukoutou » et d’antibiotiques (alfacéryl) sur 1’état immunitaire de
pintades locales et exotiques (Numida meleagris). Les oiseaux de chaque souche étaient répartis en trois
traitements expérimentaux : traitement R a recu une ration alimentaire contenant 3 % de 1’ingrédient tandis que
traitements R» et Rz étaient nourris avec un aliment standard. En outre, traitement R était traité avec alfacéryl. A
la sixieme semaine, des échantillons de sang étaient prélevés sur 75 pintades de chaque souche pour I'étude des
parameétres biochimiques et hématologiques. Indépendamment des souches, il y avait des différences significatives
(p < 0,05) dans les valeurs de protéines totales, globules rouges et blancs, hémoglobine, hématocrite, volume
globulaire moyen et concentration globulaire moyenne en hémoglobine. Cela a prouvé que l'ingrédient
expérimental améliorait les performances sanitaires de ces oiseaux et les faibles proportions voire I'absence des
polynucléaires révélés par I’hémogramme ont montré que ces animaux étaient a 1’abri de toutes infections.
Conclusion : I’ingrédient a le méme effet qu’alfacéryl sur 1’état immunitaire de ces pintades.

Mots clés : probiotiques, antibiotiques, pintades, parametres biochimiques et hématologiques.
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Abstract

Antibiotic resistance is a real public health problem related to the use of antibiotics in the production of animals
feed. The present study aims to compare the effect of feed ingredient containing probiotic bacteria from
“Tchoukoutou” ferment and antibiotics (alfaceryl) on the immune status of local and exotic guinea fowl (Numida
meleagris). The birds of each strain were divided into three experimental treatments: treatment R, received a feed
ration containing 3% of this experimental ingredient while treatments R, and R3 were fed a standard feed with R3
receiving alfaceryl. At the sixth week, blood samples were taken from 75 guinea fowl of each strain for the study
of biochemical and hematological parameters. Regardless of the strain, there were notable the significant
differences (p<0.05) in the values of total protein, red and white blood cells, hemoglobin, hematocrit, mean
corpuscular volume and mean corpuscular hemoglobin concentration. This proved that the experimental ingredient
improved health performance in these birds and the low proportions or even the absence of polynuclear cells
revealed by the blood count showed that these animals were free from all infections.

Conclusion: The ingredient has the same effect as alfaceryl on the immune status of these guinea fowl strains.

Key words: probiotics, antibiotics, guinea fowl, biochemical and hematological parameters.

Introduction

Animal and human welfare are closely correlated to the limitation of routes of transmission of
antimicrobial resistance from bacteria to animals via the food chain. This may pose a public
health problem (KAUKAS, 1988). Indeed, the intensification of animal production in recent
decades resulted in the use of veterinary drugs, in particular antibiotics (GIGUERE et al., 2013).
They have probably been used successfully to improve the immune status of farm animals in
many parts of the world (CLOUTIER et al., 2015). In livestock, antibiotics are generally used
for prophylaxis (preventive treatment), therapy (curative treatment) and metaphylaxis (control
treatment) or as a food additive for promoting growth of animal (MENSAH et al., 2014).
However, overuse of antibiotics has led to the development of antibiotic resistance and the
accumulation of antibiotics residues in animal products (MOHARRERY and MAHZONIEH,
2005; ALLOUI, 2011; WHO, 2020). The presence of these antibiotic residues in food is a
reality. This presence highlights the misuse of veterinary drugs, in particular the failure to
respect the withdrawal period (ABIOLA et al., 1999). Thus, whatever the nature of the
antibiotic administered, the risk of finding residues in the tissues (meat) and excretion products
(milk, eggs) is present. It is for this reason that a threshold has been set for each drug beyond
which the amount of residues present in a feed presents a direct danger to the health of the
consumer. In foods of bovine origin, the meat is contaminated at 38% and the liver at 57%. In food
of avian origin, the gizzards are contaminated at 9% and the livers at 11.7% (OKOMBE et al.,
2016). The contamination rate is higher for the liver than for meat and gizzard (OKOMBE et al.,
2016). Several studies have highlighted the drastic side effects of these antibiotic residues in
human health. There are allergy problems and especially the development of resistant bacteria
responsible for antibiotic failures both in animals and humans (ROSOL and CAPEN, 1997,
CHOPRA and ROBERTS, 2001; SANDER et al., 2011 and MADEC, 2014). All these reasons
led to the ban on the use of antibiotics as growth promoters in animal production in January
2006 (AFSSA, 2006). Probiotics which is natural products with no side effects could serve as
alternative for farmers use. In this light, probiotic bacteria from the ferment of Tchoukoutou was
produced to be incorporated directly into diets of animals. This ingredient comprised bacterial
strains such as: Lactobacillus casei, Lactobacillus fermentum, Lactobacillus acidophilus and
Enterococcus faecium. Many related findings to the use of this ingredient on the immune status
have been highlighted in the work of GNIKPO et al. (2017) who incorporated in the diets of
rabbits, larvae of Clarias gariepinus (catfish, Clariidae) and broilers. However, very few studies
have been done on local and exotic guinea fowl. Thus, the objective of this study is to compare
the effect of feed ingredient containing probiotic bacteria from Tchoukoutou ferment and
antibiotics (alfaceryl) on the immune status of local and exotic guinea fowl.

174

Spécial hors-série n° 6 — Janvier 2022, Science et technique, Sciences naturelles et appliquées



I. Materials and methods

1.1. Experimental location

The experiment was carried out at the poultry Research Laboratory and Zoo-Economy of
faculty of agricultural science of University of Abomey-Calavi of Benin at the beginning of
December 2020 and at the end of March 2021. It is located in tropical areas where the
temperature generally varies from 24° C to 33° C and relative humidity which varies from 60%
to 84% during the year.

1.2. Experimental design

Three hundred and seventy-five unsexed day-old keets of both local and exotic strains of guinea
fowl were used in the study. Birds were assigned to three treatments of five replications of 25
birds each for each strain: group R1 guinea fowl fed a diet in which 3% of the feed ingredient
containing probiotic bacteria from Tchoukoutou ferment was incorporated and birds of Rz and
Rs groups received standard diet (Table I). Birds of Rz group received an antibiotic (Alfaceryl)
treatment except. At six (06) weeks of age, blood samples of five birds per replication (75 blood
samples per strain) were collected in plain tubes and EDTA tubes. Blood in plain tubes were
immediately centrifuged and used for blood biochemical analysis. But, blood samples collected
in EDTA (Ethylene Diamine Tetra-Acetic) tubes were used for hematological analyses. The
biochemical parameters analyzed included total cholesterol, total proteins and calcium while
the hematological ones were: red blood cells, hemoglobin, hematocrit, white blood cells, mean
corpuscular volume, mean corpuscular hemoglobin concentration, average corpuscular
hemoglobin level, polynuclear neutrophils, eosinophilic polynuclear cells, polynuclear
basophils, monocytes, lymphocytes and platelets.

Table I: Composition of Experimental diet

Ingredients Feed starter Feed growth
Maze 58.3 59.4
Wheat bran 3 5
Soybean meal 30 25
Cotton cake 4 6
Palm oil 1 1
Oyster shell 1.8 1.8
Lysine 0.2 0.1
Methionine 0.2 0.2
Dicalcium phosphate 1 1
NaCl 0.3 0.3
Prémix (CMV) 0.2 0.2
Total 100 100

Nutritional composition

Dry matter (%) 87 87
Crude protein (%) 20.22 19.17
Lysine (%) 1.19 1.02
Methionine (%) 0.5 0.5
Amino acid sulfur (%) 0.87 0.85
Calcium (%) 1 1
Phosphorus (%) 0.6 0.7
Metabolizable energy (kcal / kg) 2879 2858
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1.3. Statistical analysis

Raw data for biochemical and hematological parameters were entered into Excel 2016 software,
before being imported into R.4.0.2 software for statistical analyzes. In order to compare the
effects of this ingredient and antibiotics on the two strains of guinea fowl with different growth
metabolism, two-way ANOVA analyzes were done. Means significant at p<0.05 were
separated using Tukey's test. All parameters analyzed were presented as mean + standard
deviation.

I1. Results

2.1. Biochemical parameters

Table Il presents the results of the analyzes of the biochemical parameters in local and exotic
guinea fowl.
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Table I1: results of analyzes of biochemical parameters in local and exotic guinea fowl

Local guinea fowl Exotic guinea fowl
Parameter Normal
variables R1 R> R3 R1 R2 R3 values Strains ~ Groups Interaction
Total pro. (g/) 46.50+9.50 41.13+4.21 36.33+4.30 26.10+1.12 26.01+286 25.60+2.02 60-75 0.001*** 0.20 0.26
Total chol. (g/) 1.36+0.24 1.13+£0.25 140+022 130+042 113+0.15 1.44 +0.17 15-25 0.96 0.19 0.95
Cal (mg/l) 85.33+9.01 91.00+6.24 85.66+5.03 97.00+6.08 91.33+15.14 9566+ 13.65 87-105 0.14 0.99 0.58

Total chol: total cholesterol, total pro: total proteins and Cal: calcium; groups: treatments; a, b: on the same line, the assigned values of different letters are significantly
different (p<0.05)
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Statistical analysis of biochemical parameters in local and exotic guinea fowl revealed that total
cholesterol and calcium values were all similar (p>0.05). On the other hand, there was a
significant difference (p<0.05) in the level of the values of the total proteins with a tendency
where these values are high in the guinea fowl of local strain unlike the exotic strain. In addition,
the various values obtained from the statistical analyzes were all lower than normal.

2.2. Hematological parameters

Table I11 presents the results of the analyzes of the hematological parameters in local and exotic
guinea fowl.
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Table I11: results of analyzes of hematological parameters in local and exotic guinea fowl

Parametr Local guinea fowl Exotic guinea fowl

variables R1 R2 R3 R1 R2 R3 Strains Groups Interaction
Hematology
RBC (n/mm?) 2.87+ 0.14 3.05+0.04 348+033 245+0.26 221+0.09 226+0.22 0.001*** 0.13 0.02
Hb (g/dl) 1496 +£092 16.73+195 1830+1.27 1250+245 11.83+1.26 13.46+1.10 0.001*** 0.08 0.35
HCT (%) 39.93+3.06 4243+4.99 50.46+5.07 34.73+6.20 31.86+4.38 3540%3.27 0.005*** 0.08 0.22
WBC (n/mm?) 143.53 + 10.49 149.43+0.37 145.76 +5.55 125.40 + 7.47 123.30+5.92 120.90 + 12.61 0.005 *** (.80 0.66
MCV (fL) 139.50 + 15.94 139.10 + 15.80 144.60 + 3.48 164.53 £ 6.03 155.40 + 1.30 155.46 £2.06 0.002**  0.69 0.46
ACHL (pg) 52.20+4.68 54.83+6.21 5250+190 5896+155 57.73+1.79 59.03+145 0.006 ** 0.93 0.57
MCHC (g/l) 3750+121 3943+113 36.30+1.15 3586+ 0.73 37.16+1.35 37.96+050 0.16 0.05 0.01
Plg (g/l) 1200+£556 10.66+351 9.00£2.00 13.33+230 18.66+2.08 14.00+3.46 0.01 0.29 0.27

Blood formulas in%

PN 0.04 £0.05 0.04+0.01 0.04+0.01 005+0.02 0.05+0.01 0.04+0.01 0.53 0.60 0.63
PE 0 0 0 0 0 0 0 0 0
PB 0 0 0 0 0 0 0 0 0
M 0.04 £0.05 0.03+£0.03 0.02+0.01 001+0.01 0.02+0.05 0.02+0.02 0.07 0.92 0.25
L 091+ 0.01 0.91+ 0.02 093+ 001 093+ 0.02 092 +0.01 0.93+0.03 0.26 0.66 0.77

a, b: on the same line, the assigned values of different letters are significantly different (p < 0.05); RBC: number of red blood cells; Hb: hemoglobin; HCT: hematocrit; WBC:
number of white blood cells; MCV: mean corpuscular volume; MCHC: mean corpuscular hemoglobin concentration; ACHL: average corpuscular hemoglobin level, PN:
polynuclear neutrophils; PE: eosinophilic polynuclear cells; PB: polynuclear basophils; M: monocytes; L: lymphocytes and PIq: platelets, n: number; groups: treatments.
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At the level of hematological parameters, the results obtained from statistical analyzes proved that
mean corpuscular hemoglobin concentration, platelets or thrombocytes, polynuclear neutrophils,
eosinophilic polynuclear cells, polynuclear basophils, monocytes and lymphocytes that there was
no significant difference (p>0.05). However, there was a difference (p<0.05) with values such as
red blood and white cells, hemoglobin, hematocrit, mean corpuscular volume and average
corpuscular hemoglobin level.

I11. Discussion

This study is to compare the effect of the feed ingredient containing probiotic bacteria from
Tchoukoutou ferment and antibiotics (alfaceryl) on the immune status of local and exotic guinea
fowl. In human and veterinary medicine, biochemical and hematological analyzes are all clinical
analyzes. In fact, biochemical analyzes make it possible to check the normal or malfunctioning
state of organs, including the kidney, liver and heart, while hematological analyzes make it
possible to study the blood and its diseases. After statistical analyzes and regardless of the strain
and the experimental treatments applied, the total protein concentration was high in the birds of
group R1 which received a feed ration in which 3% of the feed ingredient containing probiotic
bacteria from Tchoukoutou ferment was incorporated. This increase in proteins confirmed by
biochemical analysis of the plasma may be due to an improvement in nutritional status and
probably to an increase in albumin seen as an improvement in the immune system. This result is
similar to that of MURRAY, (2002) who showed that proteins are involved in the main functions
of the organism such as maintenance of oncotic pressure, transport of fat soluble molecules,
immunity, chemical messengered (insulin, adrenaline), mediators of inflammation, coagulation,
buffer system and protection system against oxidative stress and others. However, regardless of
strains and experimental treatments, all values of biochemical parameters were low compared to
normal values. This observation can be explained by the effect of feed, age, sex, race or
environment. These results are consistent with those of BATHILY et al. (2014) and BEN
ROMDHANE et al. (2000) who demonstrated that the variation in the values of biochemical
parameters depends on the environment and in the same vein, results found by HOCHLEITHNER,
(2013), CAMPBELL, (2004) and THRALL et al. (2012) who showed that total protein values
varied with diet in broilers. Moreover, this improvement in immune status can also be explained
by the low levels of polynuclear cells and the number of white blood cells or leukocytes which
were relatively constant from one strain of guinea fowl to another. These low or almost constant
levels, proven by-the values of the hematological parameters, made it possible to say that these
birds were free from all infections. With regards to the other hematological parameters, the values
of red blood cells of the local guinea fowl were relatively low in the R1 group unlike the control
groups Rz and Rs. However, in the exotic guinea fowl, the values were relatively high compared
to the control groups. The mean corpuscular volume which accounts for the mean size of red blood
cells was also relatively low in birds of groups R: and R2. But in exotic guinea fowl, this mean
corpuscular volume was elevated in the Ry birds compared to the R> and Rs. However, the average
corpuscular hemoglobin level which is the ratio between hemoglobin and hematocrit was also
relatively low at the level of subjects in groups R1 and R2 compared to group R3 in the exotic
strain. It can therefore be deduced from these results that no health threat was observed. These
results were similar to those found by BELLIER and CORDONNIERB, (2010) who reported that
the average corpuscular hemoglobin level, which makes it possible to make a precise diagnosis of
anemia could have negative impact on cardiac activity but the mean corpuscular hemoglobin
concentration was within normal limits of the species considered. Similarly, PAVIC and
PATRICK, (2013) reported that the normal values of mean corpuscular hemoglobin concentration
vary from 32 to 36%. When these values are less than 32%, this explains hypochromia (decrease
in iron in hemoglobin). On the other hand, when these values are higher than 36%, this explains
the normochromia (increase of iron in the hemoglobin). Thus, the use of this ingredient during the
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production cycle of these birds led to normochromia, which is perceived as an improvement in the
immune status.

These results are also similar to those of GNIKPO et al. (2017) when they carried out an
experiment on Clarias gariepinus (catfish, Clariidae) larvae reared in above-ground tanks with a
feed ration in which the feed ingredient with probiotic properties was incorporated at 6%. The
increase in average globular volume or average corpuscular volume observed in the R1 group in
exotic guinea fowl may be linked either by its high production of erythrocytes, or by an increase
in iron in red blood cells previously explained in the case of normochromia. This result is similar
to that of NDOUTAMIA and GANDA, (2005) who indicated that the treatment of small ruminants
(kirdimis sheep) with antibiotics (oxytetracycline) revealed the case of normochromia. During this
experiment, the results obtained proved that the use of the feed ingredient containing probiotic
bacteria obtained from Tchoukoutou ferment were similar to those obtained using an antibiotic,
alfaceryl.—

Conclusion

The incorporation of 3% of the feed ingredient containing probiotic bacteria of the Tchoukoutou
ferment in the diets of local and exotic guinea fowl improved the concentration of total proteins
and mean corpuscular hemoglobin concentration and consequently normochromia. Regarding
alfaceryl, no deleterious effects were observed biochemically and hematological. However, the
ban on the use of antibiotics as growth promoters in the production of food animals allows this
ingredient to be used as an alternative.
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