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Present study was conducted to evaluate the efficacy of sodium butyrate, sodium salts of medium chain fatty acids and their

combinations against the induced necrotic enteritis in broiler chickens. The study was undertaken on 480 broiler birds. Birds were

distributed in 5 groups viz. Normal control (NC), Negative control (NC+C), sodium salt of butyrate (SB+C), Medium chain Fatty acids

(Dicosan) (MCFA+C) and SB + MCFA (Dicosan*)+C groups. Standard management practices and vaccinations were carried out. On

day 18 birds were inoculated orally with suspension of Clostridium perfringens, and on day 4, 5 and 6 post infections, one bird was

sacrificed from each replicate. The gross pathological score out of 4 was 3.4806, 1.882, 1.68 and 0.73 respectively in NC, NC+C, SB+C
, MCFA+C and SB+MCFA+C, respectively. Microscopic score was 3.2652, 1.378, 1.296 and 0.7318, respectively for groups NC, NC+C,

SB+C, MCFA+C and SB+MCFA+C. Fecal culture was carried out before induction of infection, during course of infection and at the end

of experiment i.e. on day 42. Group SB + MCFA+ challenge showed better reduction in clostridium count as compared to other treat-

ment groups. Negative control + challenge group showed higher clostridium count as compared to all treatment groups.

Keywords: Sodium Salts of Butyrate; Medium Chain Fatty Acids; Clostridium perfringens; Necrotic Enteritis

Abbreviations

NC: Normal Control; NC+ C: Negative Control + Challenge, SB: Sodi-
um Salt of Butyrate, MCFA: Medium Chain Fatty Acids, CFU: Colony

Forming Units

Introduction

Protein requirement for the better immunity in the era of covid
pandemic is an essential part of our daily diet [1]. Good quality of
chicken meat with appropriate nutritional values is most impor-
tant aspect. For the better intestinal health of broilers many chemi-
cals, drugs, antibiotics are used routinely [2,3]. These antibiotics
will be having some residual effects and that found to be human
health issues [4]. To avoid these residual effects ingredients which
can have no any residual effects and on the other hand found to be
much beneficial to broiler health too is the need of modern broiler
farming [5,6]. Medium chain fatty acids are saturated and unbrand-

ed with 8-12 carbons. These compounds selectively stimulate the

favorable growth or activity of beneficial bacterial species and the
death of harmful bacteria inhabiting the digestive tract of poultry
[7]. Modes of action are Increased cell permeability and thereby
causing cell leakage, inhibition of enzymes, inhibition of nutrient
uptake and Disruption of the electron transport chain resulting in

the less energy for the bacteria.

Sodium butyrate is the sodium salt of butyric acid which con-
tains sodium atom in place of hydrogen of -OH group. Beneficial
health effects of butyrate are well documented, and it has been
shown to have positive effects on broiler production parameters

such as weight gain, feed intake, and FCR [8].

The efficacy of sodium butyrate depends upon the pKa value
of butyric acid and pH of the corresponding part of the digestive
system viz. crop, proventriculus, gizzard and small intestine. pKa
is the pH value of an acid at which half the molecules of that acid

are dissociated into positive and negative ions. Sodium butyrate is
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converted into butyric acid after ingestion. The bactericidal effects
of butyric acid require it to be un-dissociated for entry into the bac-

terial cell [8].
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Materials and Methods

Present study was carried out on 480 broiler birds at
Omega Laboratories Research facility. One day old broiler
chicks were procured from reputed hatchery. Birds were
distributed in various groups as stated in table 1, which
includes inclusions of test ingredients and table 2 consist-
ed of numbers of birds and replicates. Standard brooding,
feeding and watering procedures were carried out from
day old till the end of trial.

Medium chain fatty acids MCFA - Dicosan and combina-
tion of sodium salt of butyrate SB and Medium chain fatty
acids MCFA Dicosan* were received from Neutrient Bio-
Agro Tech Pvt. Ltd (NBPL NOREL SA), Pune for the effi-

cacy trial.

Induction of infections: Clostridium infection was in-
duced on age, Day 18, with Clostridium perfringens 2.3
X 10%/ml as suspension, was given orally. Suspension of
bacterium was grown in laboratory, collected from the
field cases and incubated in Clostridium perfringens spor-
ulation propagation broth (HiMedia M947) (Table 3).

From each replicate one bird was sacrificed on day 4, 5
and 6 after giving challenge of Clostridium perfringens
infection and detailed examination of organs and intesti-
nal tract was carried out and lesions were evaluated and
scores were noted. Normal control group was not consid-
ered for the scoring of necrotic enteritis. Histopathology
of intestines of these birds were carried by Paraffin em-
bedding technique and microphotography was carried
out with the help of Olympus Mega vision camera and
microscopic scoring of necrotic enteritis was carried out
by modified method [9].

Fecal culture examination was carried out at the com-
mencement of study, during study and on 42" day of
study. Pooled samples were collected from each replicate
with the help of sterile fecal collection spoon. For clos-
tridium detection, Clostridium agars (HiMedia M2070)
were used for isolation and identification (Hi- Media lab-

oratory manual).

No any statistical method and designs has been used for
the present study:.

Numbers of |Numbers of birds| Total

Groups . . -
replicates | perreplicates |birds

NC (no additive
supplementation and 12 8 96
no challenge);
NC + Challenge 12 8 96
SB + Challenge 12 8 96
MCFA + Challenge 12 8 96
SB + MCFA + Challenge 12 8 96

Table 1: Replicates and distribution of birds per replicates.

Groups Pre starter | Starter Finisher

NC (no additive

supplementation and Nil Nil Nil

no challenge);

NC + Challenge Nil Nil Nil
1.5kg/ton of | 1 kg/ton of |0.5 kg/ton of|

S8+ Challenge fi/ed gféed fid

MCFA (Dicosan) + 1.5kg/ton of| 1 kg/ton of |0.5 kg/ton of]

Challenge feed feed feed

SB + MCFA (Dicosan*) |1.5kg/ton of| 1 kg/ton of |0.5 kg/ton of|

+ Challenge feed both |feed of both| feed of both

Table 2: Additives used (Dicosan and Dicosan* are the products

of Norel).
Clostridium
Groups perfringens on Sacrifice on
day 18
NC (no additive 1 bird from each
supplementation and Nil group on day 4,5
no challenge); and 6
1 bird from each
6
NC + Challenge Yes (2.3X 19 /ml as| group on day 4,5
suspension) and 6 after
infection

SB + Challenge

Yes (2.3 X 10°/ml as
suspension)

1 bird from each
group on day 4,5
and 6 after
infection

MCFA + Challenge

Yes (2.3 X10%/ml as
suspension)

1 bird from each
group on day 4,5
and 6 after
infection

SB + MCFA + Challenge

Yes (2.3 X 10¢/ml as
suspension)

1 bird from each
group on day 4,5
and 6 after
infection

Table 3: Challenge.
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Results and Discussion

Microbiological investigations were carried out and it was ob-
served that group SB+ MCFA showed better performance and able
to combat the all types of infections as compared to all the treated

groups.

Gross pathological alterations in the negative control group
were higher as compared to other treatment groups and lower
gross pathological observations noticed in SB + MCFA + challenge
group (Table 4 and graph 1 and plate 1). Similar trend was evident
in the microscopic observations. Severe histopathological changes

were observed in negative control + challenge groups as compared

103
to all other groups. Amongst the all the groups, group SB +MCFA+
challenge showed better recovery and lower pathological scores
as compared to other groups. (Table 5 and graph 2 and plate 2).
Clostridium perfringens count was reduced in SB + C, MCFA + C
and tremendously reduced in group SB + MCFA + challenge group
(Table 6). Sodium salt of butyrate and medium chain fatty acids are
able to destroy the bacterial cell by dissociation in intestinal mu-
cosal surfaces. Due to unavailability of nutrition for the bacterial
cell growth, harmful bacteria like E. coli, salmonella, clostridium
get eliminated from the intestinal tract and hence make intestinal
tract healthy. Similar findings were quoted by many scientist [6-

8,10] were evident in the present study.

Bulging of intestinal Pseudo Average

Group ging Haemorrhages Necrosis|Blood clots| membrane g

segment . score

formation

Negative Control + Challenge 391 3.583 3.5 3.75 2.66 3.4806
SB + Challenge 2.25 2.25 2 1.66 1.25 1.882
MCFA + Challenge 1.83 1.75 1.83 1.66 1.33 1.68
SB+ MCFA + Challenge 091 091 1 0.75 0.08 0.73

Table 4: Average Gross pathology scoring of intestines, out of 4.

Table 4 indicates gross pathological score: higher pathological
score of 3.4806 in group negative control and challenge, 1.882 was
pathological score for group SB + challenge, 1.68 was the score for
MCFA + challenge and lowest score of 0.76 was noticed in combina-
tion of SB + MCFA. The graphical representation of the same has
been given in graph 1. And group wise gross pathology has been
given in plate 1 and in images A,B,C and D. This is an indication
of better bactericidal effects of SB and MCFA against Clostridium

Graph 1: Average Gross pathology scoring of intestines, out of 4.

perfringens.
Group S;;liltil:llilf:lf Necrosis | Haemorrhages |Cellular infiltration Pseufiinl::?:;mne Average
NC + Challenge 3.33 3.25 3.33 3.416 3 3.2652
SB + Challenge 1.66 1.5 1.41 1.16 1.16 1.378
MCFA + Challenge 1.66 1.41 1.25 1.08 1.08 1.296
SB+ MCFA + Challenge 0.833 0.833 0.583 0.66 0.75 0.7318

Table 5: Average histopathology scoring of intestines, out of 4.

Table 5, indicates histopathological score: higher pathological
score of 3.2652 in group negative control and challenge, 1.378 was

pathological score for group SB + challenge, 1.296 was the score for

MCFA + challenge and lowest score of 0.7318 was noticed in combi-
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nation of SB + MCFA. The graphical representation of the same has
been given in graph 2. Their pictorial representation has been giv-
en in plate 2 and in image A,B, C and image D. This is an indication
of better bactericidal effects of SB and MCFA against Clostridium

perfringens.

Graph 2: Average histopathology scoring of intestines, out of 4.

NC NC + SB + MCFA + MCFA + SB +
Challenge|Challenge|Challenge| Challenge
First week | 0.7 0.71 0.42 0.41 0.21
Second week| 0.6 0.69 0.31 0.34 0.19
Third week | 0.5 0.74 0.25 0.27 0.17
Fourth week | 1.2 345 52 56 11
Fifth week | 0.6 359 35 33 13
Sixth week | 0.7 375 30 32 14

Table 6: Clostridium from fecal CFU X 103/gram of fecal material.

Plate 1
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Plate 2

Conclusions

It is concluded that instead of using single molecules like so-
dium salts of butyrate or sodium salts of medium chain fatty acids,
combined use of sodium salts of butyrate (SB) and medium chain
fatty acids (MCFA) are able to combat bacterial infections in broiler
chickens by reducing bacterial pathogens by greater extents. Both
of these molecules are recommended for the better intestinal
health of poultry and would be better alternative for the routine

antibiotics.
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