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ABSTRACT

This study aimed to know the effect of AGP on growth performance, duodenal
histological structure and pectoralis muscle of Kampung chicken. This research was
conducted by designing 3 groups with each group consisting of 20-day old chicks (DOC)
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of Kampung chickens. The control group was given basal feed without AGP bacitracin,
group 2 was treated with 0.125 g of bacitracin /kg of basal feed and group 3 was treated
with 0.25 g bacitracin/kg of basal feed until 12 days old. The parameters observed were

chicken body weight on days posthatch, 3, 5, 7, 9, and 12, morphometry, visceral organ
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weight, duodenal organ morphology and muscle performance of Pectoralis thoracicus at
12 days old. Data analysis used one way ANOVA test followed by Tukey test with
significance of P< 0,05. The result showed that the morphology of the doudenum and the

myofiber area of group 3 indicated significant differences compared to the control group.
The conclusion of this study revealed that administration of AGP bacitracin with 0.25 g/
kg dose of basal feed may increase the growth performance of Kampung chicken.
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Introduction

Kampung chicken is a native chicken
originating from Indonesia which becomes most
demanded source of food derived from animals
(Daghir, 1995). The meat of Kampung chicken is
favored by Indonesians as it is delicious and tasty
(Suryo et al., 2012). Unfortunately, the population
of kampung chickens is getting decreased
compared to other chicken breeds such as broiler
and layer, and its growth performance is getting
slower compared to broiler chickens. Such slow
growth performance of kampung chickens can be
due to heredity and poor feeding management
(Suryana and Hasbianto, 2008).

The needs for national chicken feed
increase every year along with the rising demand
of chicken meat. In chicken feed, other than
ingredients containing protein and carbohydrates,
there is also a small amount of additives added to
the ration. The ingredients serve to optimize the
absorption of nutrients, give color, and give
distinctive smell. The examples are antibiotics,
hormones, fragrances and dyes.

Antibiotic growth promoter (AGP) has been
widely used to improve efficiency in feed
absorption (Miles et al., 2006). Antibacterials are
given to the chickens to control diseases such as
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necrotic  enteritis caused by Clostridium
perfringens and to promote faster growth as well
as to increase feed conversion rate (Han et al.,
2016). The microbial population in the
gastrointestinal tract is capable of metabolic
activity, and has advantages and disadvantages in
host animals. The negative effect of intestinal
microflora is to decrease the absorption of
nutrients by competing with its host to obtain
energy and protein source (Pan and Yu, 2014).
One of the types of AGP is bacitracin, which is a
cyclic branched-up decapeptide compound which
serves to disrupt bacterial cell membranes,
suppress cell wall formation by preventing
peptidoglycan formation, and inhibit protein
synthesis (Costa et al., 2017).

The use of Bacitracin as an AGP in
Indonesia for animal feed such as chicken and
ruminant livestock is still permitted with the
applicable terms and conditions in accordance
with  SNI' Number: 01-6366-2000 (SNI, 2000).
According to Andy et al. (2016), the timing of
stopping the AGP Zinc Bacitracin provision in
broiler chickens can reduce the risk of antibiotic
residue in post-harvest chicken meat so it remains
safe for consumption.

A research conducted by Miles et al.
(2006) reported that bacitracin or virgianiamicyn
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AGP provision can improve the performance of
broiler chickens. However, until this present time
no publication has reported the effect of AGP
provision on the growth and histologic profile of
the small intestine and muscle in kampung
chicken. This study aims to see a positive
response of adding bacitracin to the basal feed on
the growth and histology structure of the intestinal
and chicken muscle.

Materials and Methods

60-day-old chicks (DOC) of kampung
chicken are caged in the UGM’'s Agricultural
Education, Research and Development Garden
(Kebun Pendidikan, Penelitian dan
Pengembangan Pertanian/KP4). The chickens
were given a vaccination program at the age of 4
days and given basal feed (Table 1) and water.

The chickens were divided into 3 groups
and each group consisted of 20 DOCs. Group 1,
as a control, was given basal feed without adding
antibiotic growth promoter (AGP) type Bacitracin
methylene disalicylate (MD) 15%. Group 2 was
given basal diet plus AGP type Bacitracin 0.125
g/kg of basal feed. Group 3 was given basal feed
and AGP type Bacitracin 0.25 g/kg of basal feed.
Bacitracin powder was mixed with basal feed by
on top.

Measurement of growth performance

The measurement including weight was
conducted when the chickens were at the age of
posthatch, 3, 5, 7, 9 and 12 days and the
morphometry of chicken phenotype character was
measured at the age of 12 days.

Measurement of duodenal morphology

A total of 5 chickens from each treatment
group were euthanized at the age of 12 days for
measuring the duodenal morphology, pectoralis
muscle performance and visceral organ weight.
Furthermore, the chickens were dissected and
their duodenum were taken then fixated into Bouin
solution for 12 hours. The organs were
dehydrated by a multilevel alcohol, followed by
infiltration and embedding processes. The next
process was done by sectioning and then the
Hematoxylin-Eosin staining. Duodenal specimen
were observed under an optical microscope and
looked for its villus heigth and crypt depth (Figure
1). The documentation of observations was made
by using application and AmScope MU1400-CK
14MP USB 2.0 microscope digital camera with
10x10 magnification. Then the height of the villus
and the depth of the crypt were measured by
using the Miconos Image Raster 3 application
(Fasina et al., 2010). The ratio of VIC was also
obtained by dividing the value between the height

of the villus and the depth of the crypt.

Figure 1. Dissection of duodenal tissue in chicken. VH:
Height of villus, CD: The depth of the crypt.

Table 1. Nutrient content and specification in each treatment group of antibiotic growth promoter (AGP) at basal feed in
kampung chicken of starter period (1-14 days)

Nutrient Type Nutrient Content
Control Treatment | Treatment |l
Corn (%) 63.53 63.53 63.53
Soybean meal (%) 28.38 28.38 28.38
Mbm (%) 4.70 4.70 4.70
Cpo (%) 0.95 0.95 0.95
Dcp (%) 0.67 0.67 0.67
premix mensa(%) 0.50 0.50 0.50
Steam bonemeal (%) 0.45 0.45 0.45
D,L-methionine (%) 0.23 0.23 0.23
NaCl (%) 0.22 0.22 0.22
CaCOg3 (%) 0.18 0.18 0.18
L-lysine HC (%)I 0.10 0.10 0.10
L-Threonine (%) 0.08 0.08 0.08
Fintox (%) 0.01 0.01 0.01
Bacitracin (Gram/Kg) 0 0,125 0,250
Composition Calculation
ME (kcal/kg) 3.447.176 3.447.176 3.447.176
Crude protein (%) 24.127 24.127 24.127
Crude fiber (%) 1.57 1.57 1.57
Lysin (%) 1.392 1.392 1.392
Methionine + Systein (%) 1.186 1.186 1.186
Trytophan (%) 0.289 0.289 0.289
Calsium (%) 1.034 1.034 1.034
Sodium (%) 0.154 0.154 0.154

128



Hendry Trisakti Saragih et al.

Administration of Antibiotic Growth Promoter

Measurement of Pectoralis thoracicus muscle
performance

Data retrieval for Pectoralis thoracicus (PT)
muscle started from the left-sided PT muscle
weighted to determine its weight, while the right
side was used to measure the area of PT with
Miconos Image Raster 3. Miofiber area
measurement used the J 1.51k Java (64-bit)
image application on Windows system. Pectoralis
muscle specimen with Hematoxylin-Eosin staining
were previously performed by cutting the PT
muscle in the right side by 4x4 cm (Puspita et al.,
2017).

Measurement of visceral organs

Weighing was undertaken to visceral
organs, including intestines, heart, proventrikulus,
ventriculus, liver, spleen and bursa fabricius. The
visceral organs were weighed by using digital
micro scales.

Data analysis

Data on growth performance, visceral
organ weight, duodenal morphology, pectoralis
muscle performance were obtained by 5 times
repetition and were analyzed by using a variance
analysis of one way ANOVA, followed by Tukey-
test using SPSS version 13.0.

Result and Discussion
Performance growth

The effect of Bacitracin on the body weight
growth and kampung chicken phenotype

morphometry is presented in Table 2 and 3. The
results showed that the growth of body weight for
12 day-old chicken did not show a significant
difference but there was a tendency of increased
body weight of 0.25 g/kg Bacitracin feed group
compared to the control group. Meanwhile, the
morphometry of phenotype between groups
showed no significant difference (P<0,05).

Duodenal morphology

The effect of AGP Bacitracin on the small
intestine morphology of the chicken duodenum is
presented in Table 4 and 6. Based on the
research data, it is known that in chicken at the
age of 12 days, the length of intestine of the 0.25
g/kg Bacitracin feed group tended to be longer
than the control group and 0.125 g/kg Bacitracin
feed group. The result for villus height (V) and
crypt depth (C) of 0.125 g/kg Bacitracin feed
group and 0.25 g/kg Bacitracin feed group showed
a significant increase to the control group.
Meanwhile, the V/C ratio showed that there was a
significant difference between the 0.25 g/kg
Bacitracin feed group and the control group. Wu et
al. (2004) reported that the V/C ratio was
associated with increased nutrient absorption and
increased resistance to pain.

Performance of muscle Pectoralis thoracicus
The effect of giving Bacitracin on the
histologic structure of kampung chicken pectoralis
muscle is presented in Table 5. The results
showed that when chickens were 12 days old, the
increase in muscle weight and muscle area for the

Table 2. Average weight (gr) in each treatment group of antibiotic growth promoter (AGP) at basal feed in kampung
chicken at the age of 0, 3,5, 7, 9 and 12 days

Day K P1 P2
posthatch 24 512 6™ 25148 25.32.7%
3 33.3346.02" 27.16+3.19"™ 33.8+3.35™
5 39+7.67" 32.61.95™ 4046.44"
7 47 5+9.85" 39.6+2.3™ 47.8+9.58™
9 5.7+9.67" 48.25+2.36™ 6110
12 74.25+4.79™ 62.5+3.87" 77+13.49™

K: control group with basal feed; P1: basal feed treatment + concentration of 1 antibiotic growth promoter (AGP); P2: basal
feed treatment + concentration of 2 antibiotic growth promoter (AGP).

"sNot significant.

Table 3. Average phenotype morphometry in each treatment group of antibiotic growth promoter (AGP) at basal feed in
kampung chicken at the age of 12 days

Variabel Kontrol P1 P2
Total height (cm) 13.05¢1" 12.240.45™ 12.5+1.62™
Body height (cm) 10.75+1.47" 9.3+1.3™ 9.8+1.52™
Beak width (cm) 1.25+0.48™ 1.1£0.33"™ 1.3210.29"™
Beak length (cm) 2.17+0.26™ 1.66+0.48™ 1.76£0.18™
Head length (cm) 3.7+0.56™ 3.5+0.88™ 3.66+0.95"
Head width (cm) 2.2+0.3™ 2.1620.15™ 2.1+0.22™
Body length (cm) 7.83+1.29" 7.32+1.35™ 8.2+1.95™
Body width (cm) 5.3340.75" 4.84+0.85™ 4.86%0.79™
Chest circumference (cm) 9.9240.74" 7.5+0.71™ 8.46+1.02™
Wing length (cm) 10.42+1.07" 9.36+0.91™ 10.2+1.36™
Neck length (cm) 3.4+0.86™ 2.8+0.47™ 2.66x0.42"
Calves length (cm) 2.58+0.35" 2.08+0.13™ 2.5+0.35™
Thigh lenght (cm) 4.82+0.74™ 4.3+0.83" 4.94+0.44"

K: control group with basal feed; P1: basal feed treatment + concentration of 1 antibiotic growth promoter (AGP); P2: basal
feed treatment + concentration of 2 antibiotic growth promoter (AGP).

"SNot signifant.
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Table 4. Average villus heigth duodenum (um), crypt depth (um) and villus heigth / crypt depth duodenum ratios in each
treatment group of antibiotic growth promoter (AGP) at basal feed in kampung chicken at the age of 12 days

Variables K P1 P2
villus height 82.95+10.12° 97.65+£12.2° 96.44+6.12°
crypt depth 20.242.32 28.6+3.4° 29.38+2.9°
ratio V/C 3.7+0.8°2 2.8+0.5% 2.7+0.4°

K: control group with basal feed; P1: basal feed treatment + concentration of 1 antibiotic growth promoter (AGP); P2: basal
feed treatment + concentration of 2 antibiotic growth promoter (AGP).
ab Different superscripts on the same rows show a noticeable difference (P<0,05).

Table 5. Average weight of pectoralis thoracicus muscle (gr), muscle area (mm2) and myofiber area (um2) in each
treatment group of antibiotic growth promoter (AGP) at basal feed in Kampung chicken at the age 12 days

Variables K P1 P2
Muscle weight 3.01£0.35"™ 2.74+0.23"™ 3.56+£1.23"
Muscle width 9.61+£0.51" 8.31+1.1™ 10.11£2.3"
Myofiber width 1.89+0.162 1.94+0.24° 1.99+0.12°

K: control group with basal feed; P1: basal feed treatment + concentration of 1 antibiotic growth promoter (AGP); P2: basal
feed treatment + concentration of 2 antibiotic growth promoter (AGP).
ab Different superscripts on the same rows show a noticeable difference (P<0.05).

s not significant.

0.25 g/kg Bacitracin feed group tended to increase
compared to the control group and 0.125 g/kg
Bacitracin feed group. The width of the myofiber
pectoralis thoracicus muscle of 0.25 g/kg
Bacitracin feed group showed significant
improvement (P<0.05) compared to the control
group and 0.125 g/kg Bacitracin feed group.

Measurement of visceral organs

The effect of giving Bacitracin on the
visceral weight of kampung chicken organs is
presented in Table 6. Based on the research data,
it was found when chickens were 12 days old, the
weight of visceral organ for all groups showed no
significant difference (P<0.05).

Studies on the importance of antibiotic
growth promoter (AGP) in chicken breeds such as
broiler have been done from various aspects, from
growth aspect to morphology of visceral organs.
However, the study on the effect of AGP on
Indonesian kampung chicken, in term of histologic
structure of the small intestine and pectoral
muscle, has not been widely performed.

The reason for the selecting MD bacitracin
in this study is for its ability to inhibit the formation
of bacterial cell wall by preventing peptidoglycan
formation and to inhibit bacterial protein synthesis
(Costa et al., 2017). According to Huyghebaert et
al. (2011) antibiotic growth promoter is known for

its capability in inhibiting early microbial
proliferation, which is wusually a nutritional
competitor with intestinal cells so AGP can help
the process of bowel maturation run better. The
process occurs in chickens at the age of 6-9 days.
Yang et al. (2009) reported that adding
antibiotics to broiler chicken feed increases body
weight, feed intake and feed conversion ratio.
Bacitracin is an antibiotic polypeptide produced by
Bacillus licheniformis and used as a growth
promoter (Awais et al., 2007). Adding bacitracin in
broiler chicken can improve growth performance
like weight gaining up to 0.8%, carcass
characteristics and reduce the population of
intestinal bacteria (Singh et al., 2008; Abdulrahim,
2010). Costa et al. (2017) reported that adding
AGPs such as bacitracin MD and virginiamicyn
creates good effects on growth and is able to
improve feed conversion in broiler chicken at all
age of raising. The present research using
Indonesian kampung chickens also showed
similar results to previous studies in terms of
increased weight growth and intestinal growth.
This study showed that giving Bacitracin
can improve the morphology of villi and crypt of
duodenal intestines. The use of antibiotics in feed
can support the growth of the gastrointestinal tract
(Miles et al., 2006). It is likely possible due to
some factors such as reduced nutrient competition

Table 6. Average weight of the small intestine (gr) and Length of the small intestine (cm), weight of the heart,
proventricular, ventricular, liver, spleen and bursa fabricius (gr) in each group of antibiotic growth promoter (AGP) at
basal diet in chicken at the age of 12 days

Variables K P1 P2
Small intestine weight 4.8+0.95™ 4.26+0.9™ 4.54+0.47"
Small intestine lenght 54.1+7.4™ 52.1+5.63" 59.615.3™
Heart 0.78x0.12" 0.66+0.06™ 0.83+0.17"
Proventriculus 0.830.19™ 0.69+0.03" 0.82+0.08"
Ventriculus 6.13+0.86" 4.64+0.27" 6.21+1.09"™
Liver 2.64+0.33" 2.22+0.12" 2.68+0.2"™
Spleen 0.09+0.009" 0.075+0.0™ 0.09+0.03"
Bursa fabricius 0.25+0.02" 0.135+0.05" 0.17+0.05"

K: control group with basal feed; P1: basal feed treatment + concentration of 1 antibiotic growth promoter (AGP); P2: basal
feed treatment + concentration of 2 antibiotic growth promoter (AGP).

s not significant.
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in the small intestine, reduced local inflammation
since it can control pathogens, diminish intestinal
thickness and longer bowel size as a result of
increased digestion and decreased pathogens
(Apajalahti and Vienola, 2016). A study by
Markovic et al. (2009) indicated that by adding
AGP, the villi size of broiler chicken’s duodenum is
longer than the control group with an average of
80 pm, thus increasing the surface area for food
absorption. In general, AGP can work well to
suppress  bacterial populations such as
Campylobacter jejuni and Clostridium perfringens
so as to alter the physical form of the
gastrointestinal tract. There are several benefits of
adding AGP to chicken feed, including among
others, increasing the absorption of various
nutrients and causing some anticipated changes
in gastrointestinal morphology which include
decreased cell proliferation, thinner mucosa,
reduced lamina propria, and increased absorptive
surface area (Gaucher et al., 2015). Smirnov et al.
(2005) reported that giving AGP significantly also
affects goblet cell density, but does not affect the
thickness of chicken’s mucous layer in small
intestines.

The AGP mechanism in increasing growth
is by suppressing the bacterial population in the
gut which can lead to gastrointestinal infections.
Reduced levels of gastrointestinal infections may
increase muscle mass (Contreras-Castillo et al.,
2008). This study also gives the same idea that
giving Bacitracin as AGP can increase muscle
growth with the increase in myofiber area of
pectoralis muscle. Visceral organ growth in this
study showed that adding AGP is not different
from basal feeding.

Conclusion

This study showed that giving Bacitracin
antibiotic growth promoter (AGP) in 0.25 g/kg
dose of basal diet can improve the growth
performance, duodenal morphology and muscle
growth of kampung chicken.

Acknowledgment

The authors would like to thank the Faculty
of Biology UGM for granting a financial support
under the scheme of BPPTNbh 2017 and Hestu
Widyatmoko, S.Pt., M.Sc., who has provided
basal feed.

Refferences

Abdulrahim, S. M. 2010. Effect of Lactobacillus
acidophilus and zinc bacitracin as dietary
additives for broiler chickens. Br. Poult.
Sci. 40: 91-94.

Andy, L. Agustina, dan A. Mujinisa. 2016. Waktu
henti pemberian antibiotika zinc bacitracin
terhadap residunya pada broiler. Jurnal
llmu dan Teknologi Peternakan 4: 112-118.

Apajalahti, J. and K. Vienola. 2016. Interaction
between chicken intestinal microbiota and

131

protein digestion. Anim. Feed Sci. Tech.
221: 323-330.

Awais, M., A. A. Shah, A. Hameed, and F. Hasan.
2007. Isolation, identification and
optimization of bacitracin produced by
bacillus sp. Pak. J. Bot. 39: 1303-1312.

Contreras-Castillo, C. J., C. Brossi, T. C. Previero,
and L. C. Dematté. 2008. Performance and
carcass quality of broilers supplemented
with antibiotics or probiotics. Rev. Bras.
Cienc. Avic.10: 227-232.

Costa, M. C., J. A. Bessegatto, A. A. Alfieri, J. S.
Weese, J. A. B. Filho, and A. Oba. 2017.
Different antibiotic growth promoters
induce specific changes in the cecal
microbiota membership of broiler chicken.
PlosOne. journal.pone.0171642: 1-13.

Daghir, N. J. 1995. Present status and future of
poultry industry in hot regions. In: Poultry
Production in Hot Climates. Cab
International, The  University Press,
Cambridge. pp.1-10.

Fasina, Y. O., F. J. Hoerr, S. R. McKee, and D. E.
Conner. 2010. Influence of Salmonella
enterica serovar Typhimurium infection on
intestinal goblet cells and Vvillous
morphology in broiler chicks. Avian Dis. 54:
841-847.

Gaucher, M-L., S. Quessy, A. Letellier, J.
Arsenault, and M. Boulianne. 2015. Impact
of a drug-free program on broiler chicken
growth performances, gut health,
Clostridium perfringens and
Campylobacter jejuni occurrences at the
farm level. Poult. Sci. 94: 1791-1801.

Han, G. G., E. B. Kim, J. Lee, J. Y. Lee, G. Jin,
and J. Park. 2016. Relationship between
the microbiota in different sections of the
gastrointestinal tract, and the body weight
of broiler chickens. Springerplus. 5: 9-11.

Huyghebaert, G., R. Ducatelle, and F. Van
Immerseel. 2011. An update on
alternatives to  antimicrobial  growth
promoters for broilers, Vet. J. 187: 182—
188.

Markovic, R., D. Sefer, M. Krstic, and B. Petrujkic.
2009. Effect of different growth promoters
on broiler performance and gut
morphology. Arch. Med. Vet. 41: 163-169.

Miles, R. D., G. D. Butcher, P. R. Henry, and R. C.
Littell. 2006. Effect of antibiotic growth
promoters on  broiler performance,
intestinal  growth  parameters,  and
quantitative morphology. Poult. Sci. 85:
476-485.

Pan, D. and Z. Yu. 2014. Intestinal microbiome of
poultry and its interaction with host and
diet. Gut. Microbes 5: 108-119.

Puspita, U. E., R. T. Utomo, A. B. I. Perdamaian,
I. Lesmana, H. Arijuddin, Y. Erwanto, B. S.
Daryono, and H. T. S. G. Saragih. 2017.
Effect of varying levels of protein and
energy in pre-stater feeds on pectoralis
muscle development of Kampung Super


https://www.ncbi.nlm.nih.gov/pubmed/?term=Fasina%20YO%5BAuthor%5D&cauthor=true&cauthor_uid=20608528
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoerr%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=20608528
https://www.ncbi.nlm.nih.gov/pubmed/?term=McKee%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=20608528
https://www.ncbi.nlm.nih.gov/pubmed/?term=Conner%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=20608528
https://www.ncbi.nlm.nih.gov/pubmed/20608528

Hendry Trisakti Saragih et al.

Administration of Antibiotic Growth Promoter

chicks (Gallus gallus gallus). Asian J.
Anim. Vet. Adv. 12: 31-37.

Singh, M., S. S. Chauhan, and P. Kumar. 2008.
Effect of supplementation of diets with
BMD and Virginiamycin on the growth
performance, carcass characteristics and
bacterial population in broiler chickens.
Vet. World. 1: 141-143.

Standar Nasional Indonesia (SNI). 2000. Batas
Maksimum Cemaran Mikroba dan Batas
Maksimum Residu dalam Bahan Makanan
Asal Hewan. Halaman 10.

Suryana dan A. Hasbianto. 2008. Usaha tani
ayam buras di indonesia: permasalahan
dan tantangan. Jurnal Litbang Pertanian
27: 75-83.

Suryo, H., T. Yudiarti, dan Isroli. 2012. Pengaruh
pemberian probiotik sebagai aditif pakan
terhadap kadar kolesterol, high density
lipoprotein (hdl) dan low density lipoprotein
(Idl) dalam darah ayam kampung. Anim.
Agric. J. 1: 228-237.

Smirnov, A., R. Perez, E. Amit-Romach, D. Sklan,

and Z. Uni. 2005. Mucin dynamics and
microbial populations in chicken small
intestine are changed by dietary probiotic
and antibiotic growth promoter
supplementation. J. Nutr. 135: 187-192.

Wu, Y. B., V. Ravindran, D. G. Thomas, M. J.

Yang,

Birtles, and W. H. Hendriks. 2004.
Influence of method of whole wheat
inclusion and xylanase supplementation on
the performance, apparent metabolisable
energy, digestive tract measurements and
gut morphology of broilers. Br. Poult. Sci.
45: 385-394.

Y., P. A lji, and M. Choct. 2009. Dietary
modulation of gut microflora in broiler
chickens: a review of the role of six kinds
of alternatives to infeed antibiotics. World's
Poult. Sci. J. 65: 97-114.

132





