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Abstract

Many efforts have been conducted to search for antibiotics substitute after the withdrawal of
feed antibiotics. This study aimed to investigate the effect of bovine amniotic fluid (BAF)
administration on the intestinal bacterial composition, hacmatological parameters and immune
tissues development of broiler chickens. A hundred of 1-day-old male broiler chicks were
allotted to control and the group receiving BAF (1 % in drinking water). At day 28, blood,
immune organs and intestinal digesta were collected from the birds. Administration of 1% BAF
in drinking water reduced (P<0.05) the number of coliform bacteria and increased (P<0.05)
lactic acid bacteria (LAB) to coliform ratio in the intestine of birds. BAF administration
increased the proportion of cosinophils (P<0.05) and heterophils (P=0.09) in the blood of
broilers. The treatment also increased (P<0.05) the relative weight of Bursa Fabricius of
broilers. In conclusion. BAF was potential to improve bacterial composition of the intestine and
immune competence of broilers fed antibiotic-free diets.
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Introduction

To control the infectious agents, the administration of sub-therapeutic antibiotics or
antimicrobial agents has commonly been practiced in broiler diets. The growing concern of
antimicrobial resistance in human has, however, led some countries to ban the use of sub-
therapeutic antibiotics in animal feed. Given that the withdrawal of feed antibiotics may
implicate in the performance and health problems (Sugiharto 2016), the search for alternative to
feed antibiotics in broiler industries is of importance.

Amniotic fluid, which is the fluid surrounding the fetus, has been explored for decade, and it is
now recognized that amniotic fluid contains multiple growth factors (Hirai et al 2002, Dasgupta
ctal 2016), antioxidants (Burlingame ct al 2003), amino acids (glutamine and arginine) and
minerals (zinc and iron) (Underwood and Sherman 2006). Amniotic fluid also contains
immunoglobulins (Quan et al 1999) and lactoferrin (Underwood and Sherman 2006). The latter
components (in amniotic fluid) may act as an antimicrobial agent against potential pathogenic
microorganisms (Sugiharto et al 2015) in broiler chickens. To best of our knowledge, the use of
amniotic fluid for poultry has never been reported. The present study therefore aimed to
investigate the effect of amniotic fluid (bovine amniotic fluid, BAF) administration on the
intestinal bacterial composition, haematological parameters and immune tissues development of
broiler chickens fed antibiotics-free diets.




Methods

A total of 100 Lohman (MB-202) 1-day-old male broiler chicks (43.5 + 0.25 g) were placed in
an open-sided naturally ventilated broiler house. and randomly allotted to two experimental
groups of 50 chicks each and 5 replicates of 10 chicks. The experimental groups included
control group and the group receiving BAF (1 % in drinking water). The broiler house had
concrete floor pens (with rice husk as bedding material) and was equipped with a tray feeder
and manual drinker. The birds were fed diets in mash form (Table 1). which were formulated to
meet or exceed the requirements recommended by the National Research Council (1994). Feed
and water were provided ad libitum throughout the study period (28 days). The BAF was
obtained from the cow at delivering the calf by collecting aseptically from the amniotic sac
immediately after parturition. The BAF was then stored at —10°C until use.

Table 1. Ingredients and composition (as-dry basis) of treatment diet

Items (%, unless otherwise noted)
Maize 54.0
Soybean meal 270
Fish meal 9.00
Rice bran 6.75
Broken nce 1.00
DL-methionine 023
L-lysine 0.06
Limestone 1.01
Dicalcium phosphate 0.20
Premix! 0.50
NaCl 0.25
Calculated composition:

Metabolizable energy (keal/kg)* 2.892
Crude protein 225
Crude fiber 3.52
Calcium 1.03
Phosphor 0.56
Methionine 0.66
Lysine 1.43

! Mineral-vitamin premix provided the following (per kg of diet) Ca 2.250 g,
P0.625g Fe3570mg, Cu0.640 mg, Mn 5.285 mg, Zn 0.003 mg, Co 0.001
mg, Se 0.013 mg, I 0.016 mg, Vit A3751U, Vit D 150 IU, Vit £ 0.080 mg.

2 Values were obtained based on the formula according to Bolton (1967), in
which metabolizable energy = 40.81 {0.87 [crude protein + 2.25 crude fat +

nitrogen free extract] +2.5}

For evaluation of haematological profile, blood was obtained from the birds” wing veins and
collected in Ethylenediaminetetraacetic acid (EDTA)-containing vacutainers at day 28. The
same birds as blood sampled were sacrificed after being weight and, immediately the immune
organs werc removed and weighed. Subsequently, the digesta was aseptically collected from the
intestine for the microbiological analysis.

The counts of erythrocytes and leukocytes were determined with the dilution flask method, and
a Biirker chamber was used to count corpuscles. A light microscope with an immersion lens
was used to determine the differential leukocytes of broilers. Coverslip technique was applied
when preparing blood smears. Heterophils to lymphocytes ratio (H/L ratio) was calculated by
dividing the numbers of heterophils and lymphocytes.

Approximately 1 g of digesta was suspended in 10 mL peptone (Merck, Darmstadt, Germany)
solution, homogenized and then serially diluted with the same medium before pour plating on
the selective agar media. Presumptive coliform bacteria were determined on MacConkey agar
(Merck) after acrobic incubation at 37°C for 24 hours. Lactic acid bacteria (LAB) were counted




on de Man-RogosaSharpe (Merck) agar after anaerobic incubation at 37°C for 48 hours. LAB to
coliform ratio was calculated by dividing the numbers of LAB and coliform bacteria.

Data were compared by means of the Student’s t-test (SAS Inst. Inc., Cary, NC, USA). The
experimental unit was the pen and results were considered statistically significant when P<0.03.
Data are presented as means + SD.

Results and Discussion

The bacterial composition of the intestine has been known to play an important role in the
health of broiler chickens. Following the withdrawal of feed antibiotics, administration of BAF
was expected to control the number of potential pathogenic bacteria and maintain the balanced
intestinal microflora of broilers. Our present data showed that BAF administration was
associated with the reduced (P<0.05) number of coliform bacteria and the increased (P<0.03)
LAB to coliform ratio in the intestine of birds. However, BAF administration did not affect
(P>0.05) the LAB population in the intestine of broilers (Table 2). The mechanism by which
BAF decreased total coliform was largely unknown, but immunoglobulins and lactoferrin
contained in BAF (Quan et al 1999, Underwood and Sherman 2006) seemed to be responsible.
Taken together, the present finding suggested that BAF is a potential antimicrobial agent that
may be administrated to broiler chickens fed antibiotic-free diets.

Table 2. Composition of bacteria in the intestinal digesta of broilers

Control BAF Pvalue
Total coliform (log ctu/g) 3.65+0.79% 2414015 0.02
LAB (log cfu/g) 7054050 7.10£0.36 0.86
LARB to coliform ratio 1.99 0352 205+027° <0.01

LAB: lactic acid bacteria
cfu: colony forming units

ab Lahwes with different letters within the same row were significantly different

The haematological parameters have long been used as representative indicators of
physiological conditions and health of chickens (Sugiharto et al 2016). In this study, BAF
administration increased the proportion of eosinophils (P<0.05) and heterophils (P=0.09) in the
blood of broilers (Table 3). The other blood parameters were not significantly affected by the
administration of BAF in the drinking water. Eosinophils are type of white blood cells playing
arole in the inflammation process and defence against parasites, while heterophils are the
primary phagocytic leukocyte (Davis et al 2008). The increased numbers or proportions of these
leukocyte types may therefore indicate the improvement of the immune competence of broilers,
as also suggested by Chand ct al (2014) when feeding zinc and ascorbic acid to broiler chicks.
To date, no exact rationale behind the increased eosinophils and heterophils proportion in
broiler treated with BAF. However, some amino acids in BAF such as glutamine and arginine
probably promoted the proliferation of immune cells including cosinophils and heterophils (Li
et al 2007). The positive effect on the immune cells was also most likely exerted by iron and
zinc (Walker et al 2005) as well as antioxidant (Brambilla et al 2008) in the BAF.

Table 3. Haematological parameters of broilers

Control BAF Pvalue
Hemoglobin (g/dL) 736+ 1.67 6.36+1.10 0.10
Erythrooytes (10 12/1 2864058 2384048 035
Hematocrit (%) 21.7+444 203+1.26 0.19
MCV (i) 7721174 8134223 0.78
MCH (pg) 262+6.65 275+735 0.80
MCHC (g/dL) 33.8+1.13 33.9+045 (.89
Leukocytes (109,-]_) 192 +2.82 17.8 +8.17 0.76
Eosinophils (%) 0.80 40302 590 +349b 0.02

Heterophils (%) 18.5+7.85 26.0 +£7.60 0.09




Lymphocytes (%) 61.4+239 56.6+12.3 0.59
Monocytes (%0) 102 +£5.75 7.20+4.72 0.61
H/L ratio 032+0.24 044 +0.17 0.10
MCV: mean corpuscular volume

MCH: mean corpuscular haemoglobin

MCHC: mean corpuscular hemoglobin concentration

H/L ratio: ratio of heterophils and lvmphocytes

@b Values with different letters within the same row were significantly different

It has widely been known that lymphoid organs play important roles in the defense of birds
against pathogenic microorganisms (El-Katcha et al 2014). In this study. treatment with BAF
increased (P<0.05) the relative weight of Bursa Fabricius of broilers (Table 4), which is a
primary lymphoid organ in poultry. Our finding was concomitant with Chand et al (2014) who
reported an increased weight of lymphoid organs when feeding zinc and ascorbic acid to broiler
chicks. Overall, BAF administration may be expected to improve the immune responses and
functionality of broiler fed antibiotic-free diets.

Table 4. Lymphoid organ ofbroilers

Control BAF Pvalue
Spleen (g/100 BW) 0.15 £0.06 0.17 £0.11 0.76
Thymus (g/100 BW) 033+0.16 028+0.10 0.60
Bursa Fabricius (g/100 BW) 0.16 +0.04% 021 +0.04 0.04

BIV: body weight
@b Yahes with different letters within the same row were significantly different

Owing to the antimicrobial and immune-improving effects of BAF, it seems potential to use
such fluid as an alternative to in-feed antibiotics for broilers. However, further performance and
immuno-pathological studies on broiler chickens are needed to verify the growth-promoting and
antibiotic-like effects of BAF. To date, no commercial BAF is available.

Conclusion

e Administration of 1% BAF in the drinking water was potential to improve bacterial
composition of the intestine and immune competence of broilers fed antibiotic-free diets.
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