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SUMMARY

The present study was carried out on 18 healthy Large White Yorkshire piglets, irrespective of sex obtained from three litters at different
stages of development as age-group of 20, 30 and 60 days. They were divided into control group fed with basal diet and treatment group fed with
probiotics (1.25x10’ cfu/d orally for 10 days) along with the basal diet. The piglets were weaned at 28 days of age. After sacrificing the animals at day
20, 30 and 60 from both the groups, abdominal cavity was opened and intestinal contents were collected in sterile tube separately from three different
segments of small intestine. The population of lactic acid bacteria (LAB) was counted by pour plate method and the numbers were determined as
colony-forming unit per mL (cfu/mL) in intestinal content. The cultivable cell counts increased from proximal to distal part of small intestine and
towards the advancement of age in both the groups. These cell counts were non-significantly higher in the treatment group of piglets as compared to
control group of animals in all segments of small intestine and in all age-groups. However, they were significantly higher (P<0.05) in the treated
piglets atday 20 in jejunum and, at day 30 and day 60 in ileum.
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The gut microbiota provides both nutritional and  stages of development as age-group of 20, 30 and 60 days.
protective functions by fermentation of the food materials ~ The piglets were maintained in the pig farm of College of
and other secreted products (Snel ef al., 2002), induce host ~ Veterinary Sciences and Animal Husbandry, Central
immunity (Kelly and King, 2001), and prevent  Agricultural University, Selesih, Aizawl, Mizoram, India.
colonization of pathogenic bacteria. Early colonization of ~ From each litter, 6 (six) numbers of piglets were selected
commensal microbial population provides progressive  and were divided into control group (C) fed with basal diet
development and maturity of digestive and immune  and treatment group (T) fed with probiotic oral supplement
system in neonatal piglets (Gebert et al.,2011). Duringthe ~ along with the basal diet. A mixture of probiotic consisting
post-weaning period, the piglets are susceptible to  of Lactobacillus acidophilus (650 million), Lactobacillus
overgrowth of pathogenic bacteria due to changes in  rhamnosus (400 million) and Bifidobacterium longum
structural, functional, and barrier function in the intestine, (200 million) was orally administered to the treatment
which can lead to post-weaning diarrhoea (Hopwood and  group of piglets @ 1.25 x 10° CFU (1 gm powder dissolved
Hampson, 2003). This pathogenic microbiota can reduce  in 3 ml of sterilized saline solution) once a day from birth to
the capacity for digestion and absorption of nutrients 10 days of age (Liu et al., 2014). The piglets of the control
resulting poor growth and diarrhoea (Williams ef al.,  group were given the same volume of sterilized saline
2001). In various studies, it has been revealed that  solution. The piglets were weaned at 28 days of age. The
administration of probiotics improves growth and feed  Institutional Animal Ethics Committee (IAEC) ethically
conversion ratio with decreased pathogenic bacterial load, = approved the animals used for the experiment vide
and increased beneficial microbial population in the  Approval No. 770/ac/CPCSEA/FVSc/AAU/IAEC/17-
intestinal tract of weaned piglets (Chiang et al., 2015).  18/490 dated 09.08.2017.

Hence, probiotic supplementation could be a protective The experimental animals were first anesthetized using
measure to prevent post-weaning diarrhoea (Prieto et al., diazepam @ 2mg/kg body weight followed by ketamine @
2014). Therefore, the present investigation was carried out 1 mg/kg body weight intravenously and then exsanguinated.
to evaluate the colonization of orally administered probiotic  The animals were sacrificed at day 20, 30 and 60 from both
quantitatively in different stages of pre and post-weaning e groups. Scarification of animals was done because this
period of piglets. particular study was only a part of complete immunohistological

The present investigation was conducted from  and immunohistochemical study in different parts of small
February, 2017 to May, 2019 on 18 healthy Large White  intestine. Subsequent to sacrifice, the abdominal cavity of
piglets, irrespective of sex from three litters at different  the animal was exposed by reflecting the skin, fascia,
abdominal muscles and peritoneum and parts of the small
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intestine were observed. The abdominal cavity was opened
and the parts of the small intestine were then dissected out
as per the method of Habel (1964). The intestinal digesta
were collected in the sterile tube for lactic acid bacteria
count and the excess was removed by a cold saline infusion
wash (Ciroetal.,2013).

The population of lactic acid bacteria (LAB) was
determined in the intestinal content from different
segments of the small intestine (duodenum, jejunum and
ileum) by pour plate method (Pieper et al., 2006). Numbers
were determined as colony-forming unit per mL (cfu/mL)
in intestinal content. Briefly, the samples were serially
diluted 10-fold in sterile de Man, Rogosa and Sharpe
(MRS) agar broth (Hi-media) up to 10° and were plated
from the highest three dilutions in duplicate to MRS agar
(Hi-media), which was specific for lactic acid bacteria.
Culture plates were then incubated aerobically at 37 °C for
24 hours. The LAB colonies were counted from the three ] ] ] o

Fig. 1. Photograph of MRS agar plate showing colonies of lactic acid
plates and the average values were expressed as logl0 bacteria (arrow) in diluted small intestinal content from
cfu/mL. The intestinal tissue samples were prepared for experimental piglet
scanning electron microscopy as per the standard method
and observed for colonization of bacteria.

The data obtained were analyzed using statistical
package SPSS version 20. General Linear Model of two
way ANOVA based on Fisher’s Least Significant Difference
method was used to determine the significant difference
among days (20, 30 and 60 days) for control and treatment
groups. The significant values in the ANOVA were further
tested through the Duncan multiple range test. Results are
presented as mean = SEM and differences were considered
significant when P<0.05. An independent sample t-test has
been applied between groups (Control and treatment) at
different days to see the significant changes.

In the present investigation, the lactic acid bacterial
load was determined in the intestinal content from

Fig.2. Scanning electron micrograph showing colonies of lactic acid

different segments of small intestine by pour plate method bacteria (arrow) in the luminal wall of jejunum at 20 days old
(Fig. 1). These bacteria were found to be colonized on the treated piglet
Table 1
Comparison of lactic acid bacteria (LAB) count in the small intestinal content of control and treatment group of piglets
Parameter Intestinal Pre-weaning Post-weaning p-value
segment
Day 20 (n=6) Day 30 (n=6) Day 60 (n=6)
Control Treatment  Control Treatment  Control Treatment  Control Treatment

LABcount  Duodenum 5.86+0.18" 6.33+0.41 6.20+£0.09® 6.26+0.13 6.47+0.04° 6.55+£0.05 0.03 0.72
(log 10 cfu/ml)

Jejunum  6.04+£0.16" 7.28+0.39" 6.06+£0.04" 6.26+0.05 6.41+0.03" 6.87+£0.29° 0.09  0.11
Ileum 7.66+£0.47 7.95+£0.24° 7.87+0.03° 8.10+0.04" 7.88+0.24" 8.69+0.07° 0.85  0.03

Data are presented as LAB count in log10 cfu/mL intestinal content (Mean £ SEM) of different age-groups. a,bMeans with different
superscripts between control groups significantly differ (P<0.05); d,eMeans with different superscripts between treatment groups
significantly differ (P<0.05); r,sMeans with different superscripts within groups significantly differ (P<0.05).
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luminal wall of small intestine (Fig. 2). The numbers of
lactic acid bacteria were determined as colony forming unit
permL (cfu/mL) in intestinal content are presented in table 1.

The cultivable cell counts of lactic acid bacteria (LAB)
in the present study increased from proximal to distal part
of small intestine and towards the advancement of age in
both the groups.The increased number of cultivable microflora
from proximal to distal part of the gastrointestinal tract has
also been reported by Pieper ez al. (2006) in piglets, due to
velocity of digesta flow being higher in the proximal
intestine compared to more distal segments.

In the current study, dietary inclusion of probiotic
revealed higher number of colony forming units in the
treatment group of piglets than the control group of
animals in all age-groups and in all segments of small
intestine. The cultivable cell counts were significantly
higher (P<0.05) in the treated piglets at day 20 in jejunum
and, at day 30 and day 60 in ileum. Siggers et al. (2008)
also documented increased colonization of beneficial
commensal microbiota after probiotic administration in
piglets. Chiang et al. (2015) documented that feeding of
probiotic could increase the numbers of lactobacilli and
decrease the numbers of E. coli in the faeces of weaned
piglets which have high potential to be used as feed
additives in the pig industry. Davis et al. (2007) recorded
increased microbial diversity in the gastrointestinal tract
10 days after weaning in pigs provided probiotic treatment.
Similarly, Dowarah et al. (2017) observed significant
(P<0.001) increase in population of lactic acid bacteria and
bifidobacteria in the faeces after feeding Lactobacillus
acidophilus in pigs. Post-weaning diarrhoea which was
very common in piglets was characterized by reduction of
healthy bacteria and increased pathogenic bacteria
(Konstantinov et al., 2006). In the present study, more
number of beneficial microbiota observed in the treatment
group of piglets might reduce the pathogenic bacterial load
in the small intestine and provide a healthy environment
for better digestion and immunity in this group of piglets
especially in early post-weaning period.

From the present study, it is concluded that the
cultivable cell counts of lactic acid bacteria was higher in
piglets fed with probiotic in comparison to the control
animals both during pre and post-weaned period. Further,
it is also recorded that these bacterial counts increased
from proximal to distal segments of small intestine and
towards the higher age-groups in both control and treatment
group of piglets.
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