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Introduction

Continued use of sub-therapeutic levels of antibiotics in animal feeds may result in the presence of antibiotic residues in
animal products and the development of antibiotic-resistant bacteria in humans. Over the last two decades, probiotics, (direct-
fed microbials) which include Lactobacillus cultures, have been used as an alternative to antibiotic-growth-promoters in
animal production. The probiotics, which upon ingestion, contribute some beneficial functions in the intestinal tract of the
animal and exert health effects beyond inherent basic nutrition.

Studics have shown that broiler chickens fed Lacrobacillus-probiotic have better growth rate and feed conversion ratio, lower
mortality rate, less pathogenic bacteria such as E. coli and Salmonella in their gastrointestinal tract, less noxious bacterial
enzymes such as B-glucuronidase and B-glucosidase in their intestine, less body fat and less cholesterol than chickens fed
without probiotic (1, 2, 3, 4). Probiotics have also been found to exert an immunomodulatory effect on the host.
Supplementing Lactobacillus cultures to the diets of newly hatched chicks and poults increased the production of anti-
salmonella antibodies and function of T-cells (5). The present study was conducted to determine the effects of Lactobacillus-
probiotic on the growth performance, and serum and intestinal immunoglobulin (IgA and IgG) levels of broilers.

Materials and Methods

The Lactobacillus strains used and the method of preparation of the strains as a probiotic feed supplement were the same as
those described by Jin et al. (2, 6).

Two hundred and seventy 1-day-old male broiler chicks (Avian 43) were randomly assigned to 18 cages of 15 chicks each.
The chicks were divided into three dietary treatment groups (6 cages per treatment). The diets were: (i) a basal diet (control),
(ii) a basal diet + 0.1% Lactobacillus-probiotic, (iii) a basal diet + 0.05g of oxytetracycline/kg feed. The experimental period
was 42 days. The chicks were weighed weekly on cage basis. Feed consumed was recorded daily (on cage basis), the uneaten
discarded, and feed efficiencies were calculated. Mortality was recorded as it occurred and percentage mortality was
determined at the end of the study. At the end of the experimental period, one bird from each cage was randomly selected and
euthanized by severing the jugular vein. The blood was collected in a tube and serum was separated by centrifugation. The
carcasses were immediately opened and the intestines removed and cut open. Intestinal scrapings were collected in tubes and
stored at —=70°C until used for analysis. The liver, spleen and bursa were removed and weighed. Enzyme linked immunosorbent
assay (ELISA) and resultant color absorbance at 405 nm (A,gs) were used to measure the immunoglobulin (IgA and IgG)
levels in serum and supematant of intestinal scrapings.

Results and Discussion

The results showed that the feed conversion ratio of broilers fed Lactobacillus-probiotic (1.72) was significantly (P<0.05)
better than that of control broilers (2.06) or broilers fed antibiotic (1.93). The feed:gain ratio of probiotic-fed chickens from 1
to 42 days of age decreased by 0.21 units compared to those fed antibiotic, and 0.34 units compared to the control chicks. The
body weight gain of probiotic-fed chickens (1957.0g) was significantly (P<0.05) more than that of antibiotic-fed (1922.6g) or
control chickens (1690.0g). Mortality rate was also significantly (P<0.05) lower in chickens fed Lactobacillus-probiotic
(2.57%) than in antibiotic-fed (15.17%) or control (12.51%) chickens.

There was no significant difference in organ weights among the chickens fed the three dietary treatments. The livers of broilers
from the three treatments ranged from 2.12% to 2.48% of body weight, the spleen ranged from 0.20% to 0.29% of body weight
and the bursa ranged from 0.08% to 0.11% of body weight. This showed that there was no inflammatory response by the
chickens to the Lactobacillus-probiotic. Thus, using Lactobacillus-probiotic as an immunomodulator has an advantage over
other immunomodulators as it did not produce spleenomegaly or hepatomegaly, which are very common effects of other
immunomodulators (7).

The serum and intestinal IgA levels (Aqs of 0.64 and 0.92, respectively) in chickens fed Lactobacillus-probiotic were
significantly (P<0.05) higher than those in antibiotic-fed (A5 of 0.26 and 0.52, respectively) or control (A s of 0.18 and 0.42,
respectively) chickens. This indicated that the Lactobacillus-probiotic could enhance the serum and mucosal intestinal
immunity of chickens. Studies on mice have shown that oral administration of some lactic acid bacteria increased the systemic
immune response (8,9). An important feature of immunological defence at the mucosal surface is the predominance of IgA.
Symbiotic and indigenous microflorae contribute to the host’s defence by increasing the number of IgA plasma cells in the
mucosal surface of the intestinal wall. Perdigon ef a/. (10) had reported that L. casei increased the IgA production secreted to
the intestinal lumen of mice, providing adcquate defences at mucosal surfaces.

178



Agricultural Sciences

There was no significant difference in the serum and intestinal IgG levels among chickens fed the three dietary treatments, The
serum IgG levels ranged from Ayps of 0.053 to 0.55 and the intestinal IgG levels ranged from Aggs of 0.40 to 0.42 in the
chickens fed the three dietary treatments. The results indicated the absence of inflammatory processes. Elevated level of IgG
occurs in a more energetic and usually inflammatory response involving pathogens, which could cause tissuc damage.

Conclusions
The results of the study showed that Lacrobacillus-probiotic could enhance the growth performance, and the systemic and
mucosal intestinal immune response in broiler chickens.

Benefits from the study
The Lactobacillus-probiotic could be used as an alternative to antibiotics as a growth promoter. It could also be used as an oral
adjuvant especially to prevent enteric infections.
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