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Abstract

This study aims to determine the morphometric response of the digestive organs of broilers given probiotic
supplements. The design used was a completely randomized design (CRD) with four treatments and five replicates,
where each replicate consisted of ten broilers. The treatments given were (P0) broilers that did not receive probiotic
supplements, (P1) broilers given probiotic supplementation at 0.25% of target body weight per week, (P2) broilers
given probiotic supplementation amounting to 0.50% of target body weight per week, and (P3) broilers given probiotic
supplementation amounting to 0.75% of target body weight per week. The variables observed included the percentage
of pancreas, small intestine, large intestine, and cecum weight, as well as the length of the pancreas, small intestine,
large intestine, and cecum. The results showed that probiotic supplementation at 0.25%, 0.50%, and 0.75% did not have
a significant effect (P>0.05) on the percentage of pancreas, small intestine, large intestine, cecum, or the length of the
small intestine, large intestine, and cecum. However, the addition of 0.75% probiotics had a significant effect (P<0.05)
on increasing the length of the pancreas. Based on the results of the study, it can be concluded that the addition of 0.75%
probiotics can increase the length of the pancreas.
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1. Introduction

Modern broiler chickens grow very rapidly, requiring optimal digestive tract function. However, the chicken digestive
system is highly susceptible to various disturbances, especially infections caused by pathogenic intestinal bacteria. Such
digestive problems can reduce the efficiency of nutrient absorption and increase the Feed Conversion Ratio (FCR) [1].
The current challenge in broiler production is high feed intake, which is not always supported by adequate intestinal
function and may decrease nutrient absorption efficiency [2]. In addition, to improve nutrient utilization and livestock
productivity, the government has prohibited the use of Antibiotic Growth Promoters (AGP) as stated in Law No. 14 of
2014. The use of AGP is banned because it can contribute to antibiotic resistance, which poses a risk to human health.

One alternative to Antibiotic Growth Promoters is the use of probiotics. [3] describes probiotics as useful
microorganisms capable of surviving in the digestive tract and helping suppress harmful intestinal microbes through
the enzymes they produce for food breakdown. Several studies, including those by [4, 5, 6] report that probiotic
supplementation can support a more balanced gut microflora, limit pathogen growth, improve nutrient digestion,
promote mucosal development, and enhance immune activity. [7] notes that providing supplements such as probiotics
in poultry not only affects microbial composition but is also indirectly linked to anatomical changes in the intestine,
including intestinal length and histological features, such as increased villi height, which reflect structural adjustments
of the digestive system to its microbial environment.
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[8] through the P2MW Bio-Safe team, successfully formulated Poultry-BS poultry probiotics using Lactobacillus casei
lactic acid bacteria (BAL), a multifunctional product that serves as both a probiotic and a biosupplement. It contains
nutrients such as calcium 257.813 ppm, phosphorus 30.060 ppm, iron 27.503 ppm, and zinc 2.349 ppm.

Previous studies have widely examined the influence of probiotics on growth performance, FCR, and intestinal villi and
crypt morphology [9, 10, 11], but the direct association between probiotics and digestive tract length and intestinal
weight has not been explored in detail, particularly regarding specific probiotic species and defined doses administered
through drinking water. Based on this background, the researchers aimed to investigate the effect of administering
Poultry-BS probiotics via drinking water on the length and weight of broiler chicken intestines.

2. Materials and methods

2.1. Materials

Using 80 CP 707 strain broilers aged one day (Day Old Chick), the study used colony-type cages and commercial CP
511B feed.

2.2. methods

2.2.1. Poultry BS Probiotics

Poultry-BS probiotics are produced using natural ingredients such as molasses, Javanese ginseng, turmeric, tofu pulp,
papaya leaves, nagar fruit, moringa leaves, mango, and orange, followed by a 7 day fermentation process with
Lactobacillus casei.

2.2.2. Research Design

The study applied a completely randomized design (CRD) with four treatments and five replicates, with each replicate
consisting of four broiler chickens. The treatments included the first group (P0), which functioned as the control,
representing broilers that did not receive probiotic supplementation. In treatment P1, broilers received probiotics at
0.25% of their weekly body weight. In treatment P2, probiotics were provided at 0.50% of their weekly body weight,
while treatment P3 involved probiotic administration at 0.75% of their weekly body weight.

2.3. Observed Variables

Percentage of the pancreas, small intestine, large intestine, and cecum (right and left), with percentage values
determined using the following formula:

Organ weight
Organ percentage (%) = Slaughter weight x100%

Length of the pancreas, small intestine, large intestine, and cecum, where measurements are taken using a measuring
tape in centimeters (cm)
2.4. Data Processing and Statistical Testing

The data on intestinal percentage and length were evaluated using analysis of variance (ANOVA). When the results
indicated a significant effect among treatments (P<0.05), additional comparisons were performed using Duncan’s
multiple range procedure based on the method of [12].
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3. Results of the Study

Table 1 Percentage of broiler digestive organ weights (%)

VARIABLE (%) | TREATMENT SEM?2)
POV | P1 P2 P3
Pancreas 0.25 | 0.26 | 0.27 | 0.27 | 0.00

Small intestine | 2.32 | 2.39 | 2.53 | 2.25 | 0.04
Large intestine | 0.07 | 0.07 | 0.07 | 0.07 | 0.00

Cecum 1.24 | 1.28 | 1.35 | 1.34 | 0.02

Notes: (P0) broilers that did not receive any probiotic supplementation.; (P1) broilers given probiotics at 0.25% of their weekly body weight.
(P2) broilers given probiotics at 0.50% of their weekly body weight.; (P3) broilers given probiotics at 0.75% of their weekly body weight.

3.1. Standard error of the mean.

Based on the analysis results, the inclusion of probiotics at levels of 0.25%, 0.50%, and 0.75% of the target body weight
per week did not produce a significant effect (P>0.05) on the percentage of pancreatic, small intestine, large intestine,
and cecal weight. This suggests that the broilers were in a healthy physiological condition. [13] noted that intestinal
infections such as coccidiosis and necrotic enteritis can lead to thickening of the intestinal wall, which consequently
increases intestinal mass. Since the chickens in this study did not show any signs of illness, this mechanism did not
occur. In addition, [14] reported that increased mucosal activity, such as taller villi or deeper crypts, may also contribute
to higher intestinal mass. However, in this study, no change was observed in the percentage of intestinal weight with
the inclusion of probiotics at 0.25%, 0.50%, and 0.75%, indicating that the supplementation did not provide sufficient
mucosal stimulation to alter organ mass.

Meanwhile, [15] reported that administering feed containing antinutritional compounds to broilers led to an increase
in pancreatic mass, which was associated with a greater workload on the pancreas due to the presence of these
antinutrients, requiring the pancreas to work harder to produce digestive enzymes. Thus, the present study shows that
probiotic supplementation did not increase pancreatic workload. The percentage of cecal weight also showed no
significant differences (P>0.05) following probiotic administration. [16] noted that digestive organs, including the
cecum, may increase in size due to cellular enlargement triggered by higher fiber intake and elevated fermentation
activity.

The percentage values of the small intestine, large intestine, pancreas, and cecum observed in this study remained
within the normal range. According to [17], the normal percentage weight of the small intestine in broilers is
approximately 3.13%, the cecum is around 0.50%, the colon is roughly 0.18%, and the pancreas is about 0.29%.
Meanwhile, a study by [18] indicated that probiotic supplementation did not significantly alter the relative weight of
digestive organs. In the control group, the small intestine accounted for 2.89%, while in the probiotic treatment, the
small intestine reached 3.17%. The cecum ranged from 0.52 to 0.54%, the colon ranged from 0.37 to 0.38%, and the
pancreas ranged from 0.23 to 0.28%.

Table 2 Length of Broiler Digestive Organs

VARIABLE TREATMENT SEM3)
POV | P1 P2 P3
Pancreas 8.8b2) | 10ab 7.6b 11.62 0.50

Small intestine | 1712 | 178.42 | 1752 | 179.42 | 2.12

Large intestine | 7.42 7.42 62 7.62 0.37

Cecum 29.82 | 30.62 | 32.62 | 332 1.70

Notes: (P0) broilers that did not receive any probiotic supplementation.; (P1) broilers given probiotics at 0.25% of their weekly body weight.
(P2) broilers given probiotics at 0.50% of their weekly body weight.; (P3) broilers given probiotics at 0.75% of their weekly body weight.
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3.2. Different superscripts in the same row denote significant variation (P<0.05).

3.2.1. Standard error of the mean.

Table 2 shows that the length of the pancreas receiving a 0.75% probiotic supplement was 32.82% longer than that of
broilers without probiotic supplementation, and this difference was statistically significant (P<0.05). [19] noted that
the pancreas is highly responsive to digestive stimuli, as its enzyme secretion is reflexively regulated in relation to feed
intake and nutritional factors. Feeding itself serves as a strong stimulator of pancreatic secretion, which is controlled
through neural and hormonal pathways [20] Thus, the pancreas may exhibit slight morphological adaptations, such as
increased length without a notable increase in organ mass, as a physiological response to digestive stimulation.

In contrast, the small intestine, large intestine, and cecum showed no significant differences (P>0.05). This suggests that
probiotic administration does not induce morphological alterations in digestive organs. In other words, probiotics do
not impose additional load on the digestive tract, enabling the organs to maintain proportional size. This is supported
by findings from [21], who reported that probiotics do not affect the weight of internal organs such as the liver, heart,
spleen, and gallbladder. These organs are involved in metabolic and systemic immune functions, and maintaining their
proportional weight indicates the absence of metabolic stress or systemic inflammation.

The stable condition of the internal organs supports the maintenance of physiological homeostasis, preventing
structural adaptation in the intestine that would otherwise increase absorptive capacity [22]. The average intestinal
length in this study ranged from 171.00 to 179.40 cm, which is consistent with the findings of [23], who reported an
intestinal length of 177.12 cm in broilers receiving mannan oligosaccharide prebiotics. Thus, the intestinal length
remained within a normal range because no systemic disturbances were present that could place additional strain on
the digestive tract.

4., Conclusion

The inclusion of 0.75% probiotics was found to increase pancreatic length. However, probiotic levels of 0.25%, 0.50%,
and 0.75% did not affect the percentage of digestive organ weight.
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