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Abstract, Purrento HD, Setianmo J Sawiose U, Warnato, Numeliasari, Zueni A0 2012, Navadiol-178 homsoni concentvetion and
Jallicles number in exotic Burgo chicken supplemented by Sawopns andrommuos leaves extract, Blodiversitas 13: 1-6. Bengkulu
Pravinee of Indonesia has an indigenous crossbreed chicken named burgo or Rejang chicken. A consernvation effort n this study wes
represented by supplementing 4 different levels of Jeaves extract of Sawropus androgsaus (or kamlk) (LESA) to improve mmmber of
fertile egps. The purpose of study was to identily the effects of LESA supplementation on female burgo chicken’s serun estradial-170
{F2) hormoae concentration profile and number of follicles. LESA was added into drnking water (0, 5, 18 and 27 g/chicken/day) during
2 weeks of threatment. The results showed that supplementation of LESA desed @ 10 27 gichickens/day bad sipnificantly affected E2
concentrations and mumber of follicles (P < 0.05), In contrase, the averags of female burgo E2 conceniration with supplemented LESA
was higher than control group. The total number of small follicle vicld was highest (86.5%46) compared to medivm follicle (7.8%) and
larpe follicle (5.3%) Many primary follicles (primerdial) and post ovulatory follicles were probably in micre size and unseen by an
usual visual counting: Tt seems that serum E2 hormone concentration correlated to total aumber of prehesrarchal Mollicles. Supplemented
TESA was nhle ta improve the sérum cstrogen steroid hotmone concentration and number of preheamrehal Gollicle (small and medium
follicles} in female burge chicken.

Key words: burge, follicles, katuk, seram estradiol-175.

INTRODUCTION Rejang Lebong Regency -of Beagkulu Provinee, therefore it
15 also known as Rejang chicken (Scuanio et al. 2009;
Indonesia is well known as a rich biodiversity country  Warnoto and Setianto 20087,

with varlons species of flora and fruna (Putranto 2010;
Putranto et al. 2010z), including some sub-species of native
chickens. Indigenous chickens such as kedu, cemani,
pelung, hekisar, merawang. balenppek and nunukan
chicken are well known and famous as fancy fowls or
landrace chickens among Indonesions. Previous studies
{Putranto 201 1a.b; Putranto et 2l. 20106} reported that thers
are also wild sub-species of chicken, unfortunately when
“they are captived, this rure sub-species would easily
suffered from stress, low reproductive status and could be
sulfered for loss of feed intake which resulted in a high
mortality ate. Tn fact, their low reproductive and low
growth rate states of those indigenous sub-species have

lead into 2 low population growth sitnation.
Furthermore, in year of 1999 some scientists hegan to
promote a new sub-species of Benghkulu native chicken
called burgn chicken or also wellknown as Rejang chicken
{Murmelizsari 2003; Setiznto ¢t al. 2009; Putranto 20114, by
Putranto et 2l 2610b). Burgo chicken (Figure 1) is an
yendemic indigenous chicken of Bengkulu, a provinee
which iz located in Southern Sumatera istand. They have
been kept by rural communities for many generations in  Figure 1. Burgo cock profile
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Burge chicken is genctically a crossmated chicken with
some specific phenotypical charnecteristics and beauiful
feather calour. Unformnately, there are limited reports on

1 {Puilranto 2011a, B

burgo chicksn reproductive physiology {

Puranio ot al, 20105}, Previcus reports informed about
population of burgo chicken in Hejang Leho gency

0N 15CED

(Nurmelizsari  2003),  population b
environment, altitude, temperanure, rainfall and farming
system type (Setianto et al 2009} and the population
percentage and populaton density in 5 regencies in
Bengkuly Provipee (Putrante 201 L Puiranto ¢l al. 20100}
i rural area of Benghule keep burgo chicken

Farmers
live namrslly by o backyard [arming system. llowcver,
gimilar to their parental characterisiics {(lumnpung chicken
and wild red forest chicken) which is low reproductive rale
and low growth rate have tesulted in a low population
growih too (Putranio et al. 2010b). Similar to other wild
sub-species chicken, they are also diffieult 1o domesticated
and could not easily adapt 10 a captivity condition. This
sub-speeies of chicken can be categorized a5 one of
Indomesia biodiversity teasurc and showld be conserved

immediately (Putvanto 2011s, % Putranto et al. 20100}

Ihercfore, conservation program would be one wselul
effort 1o {1
:'E-}'l'l.'u'..l.'.ll:'ii'\"-ﬁ yerlofinances;

Ieaves cxtract of Sawropus androgymus (or katuk)
(LESA) is already well known s a natural supplementation
for some menmals (Agustal et al. 1997). 5 androgynus
leaves contting precursor, which is mostly important in
eicosanoids biosyntesis and involved in reproduction
nrocess and milk production in lactating sheeps. Ii is also
containing 17-ketosteroid, androstan-17-one, 3-gihyl-3-
hydroxy-Salpha which are ivalved W female steroid
hormone syntesis. LESA which was supplemented in

increzse their population by improving their

broiler diet have improved the meat guality and inereased
number of chicken egg production {Santose el al. 2003).

S. androgymes leaves contains bemzoate acid which
would converted into estradiol-17p benzozte {Santoso et al.
2005). Eswadiol-17p benzoate-has a 1ole funciion in Tepro-
duetion and stinmlate follicles prowth and development,
Furthermore, it is reported that 17-ketosteroid, androstan-
17-one, 3-cthyl-3-hydroxy-Salpha contents of 8, androgynus
leaves are miso nvolved in {emale progesterone (P4) and
estradiol-176 (E2) steroid hormones seereticn.

Steroid hommones suck as B2 and P4 arc imporiant in
llicles prowth and development. When the primordial
follicle grows until the stage of de Graff follicle, those
hommones are mutially interacted. Previous studics also
reported thel sexual steroid hormones such as P4, E2,
sstrone (B1), immmunoreactive pregnanediol giecoronide
(PAG), estradiol glucoronide (E2G) of female can be used
widely to monitor nstural ovaran activity such 23
functional luteal activity and foilicular maturation and to

firm pregnency {Adachi et al, 2011; Kusuda et oal 20006,
a, b; Putranto 2011¢; Putranto ct al. 2007a, b, cl,

In this smdy, domestcation efforl was represented by
sing burgo chicken lived in a small postal cage with

space ta enable chickens move freely.
nore, the conservation effort was represented by
burgo chicken with 4 different levels of
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LESA 1o improve awnber of fertile eggs. The purpase of
this stmdy was to identify the effect of LESA

supplementation on female burgo chicken's szrum
cstradiol-17p hormone concentration profile and number of
EU‘.i.J:-.].-.J

MATERIAL AND METHODS

Durgo ¢hickens

Sixteen female burgo chickens age ranged between 10
ta 12 months of age were used in this study. Suryana and ,
Tlasbianto (2008} reported that generaily Indonesia
indigencus chicken reaches sexual maturity at 8.5 months
of age. In addition, burgo chicken begins ils reproduction
cyele carlier than other Indonesia indigenous chicken
species (Setianto et al, 2009). Moreover, it is reported that
burgo chicken reaches their sexual maturity at 4.5 months
of nge. Based on those reports, we assumed that female
bureo chickens used in this study weiz sexually matured.

'rocednres

This study was conducted at Commercial Zone and
Apimal Laboratory, Department of Animal Science,
Faculty of Agricuinue, University of Benghulu, Indonesia
for 66 days of treatment (May to July 2010), Each female
burgo chicken was housed in an individuzal postal cage size
1.0 x 0.8 m® facilitated with feeding and drinking tools.
Ceoe and tools were sprayed by desinfectan a week prior
the study, During the first 10 days, chickens were in their
adeptation period [or the cage, lools and formulated
chicken feed.

Completely mndomized design (CRD) was used as
rescarch design with 4 treatmenis, There were 16 fomales
burgo chickens distributed into 4 treatments. The
treatments were:

11 femalc burgo chicken with no supplementation
as contrel group (0 g/chicken/day). i

12 : fomale burzo chicken supplemented LESA in
drinking water dosed 9 g/chicken/day.

H3 : femaie burgo chicken supplemented LESA in
drinking water dosed 18 g/chicken/day.

H4 : female burgo chicken supplementcd LESA in
drinking water dased 27 g/chicken/day.

Those LESA supplomentation treatent was conducted
for 8 weeks. LESA supplementation dose was justified
from previous report (Sentoso cf al. 2005). Furthermore,
Santoso et al. (2003) reported that in broiler chicken, the
supplementation of 27 g LESA/kg ration resulted in an
increase of cgg produciion,

Animal feed

Chickens were ted [ofmulated chicken feed containg
16% erude protein {CR) and 2730 keal/kg metabolic energy
{ME) with non-supplemented antibiotic (Santoso et al,
2005). Table 1 below is shown a basal feed animal
tormulation. Animal feed and drinking water were given ad
libitam,

seromgburrrer
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Table 1. Basal feed animal formulation for chicken (ka/100 kg)

Volume (kg 100 k)

Diet materials

Milled com 50,0
Concentraic 24.0
Grean hean an
S0y bean 4.0
Peanut 6.0

=]

Fish moal
Coconnt oil
Bone meal

o

em Il & BT
L)

Celcium carbonats i}
_Premix ]
Composition
CR (35) 163
27520

ME (kealikg)
Note: Modified fom previous report (Santoso <t al 2005).

8. androgynas leaves extraction protecol and
supplementation method

Fresh S androgmus leaves were obtained ffom some
tracditional farms in Bengkolu Province. S androgymus
leaves extraclion protocol was modified based on previous
reports (Santoso et al. 2003). Ons kg of fresh &
emelromynus leaves and 6 | of water were boiled 60°C for 30
min, filtered and the dregs were boiled omes more time,

. This extraction procedure was frequently repeated for 3
" times. Then, the filtrates were warm-over 50°C for 45 h

LESA was supplemented by mixed up a dose of extruct
in 100 mL drinking water at 0700 D in the morning, When
morning drinking water was all consumed, another 100 mL
of fresh drinking water was added between 1300 h o 1500
h i the afternoon.

Hormonal analysis and follicles counting

The parameters measured in this study were the
concentration  of serum  estrediol-170 hormone (52D,

number of large follicle yizld (LFY), oumber of medium
foliicle visld (MFY) and number of smail [ollicle vield
(SFY). The serum steroid hormones were determined by a
single radioimmunozssay (RLA) procedure conducted in
Kimia Farma Lahnr"tm'}. ln day 60, blood smmples were
collected from female chickens of weatment group for E2
hormone measurement. Al 0700 hoin the moming, the
amount of 3 mL blood was taken from vena blood vessel
and directly transforred into a non EDTA tebe, and than
kept in a cooler pot and sent to lzboratery imimediately.
The E2 anti-serum mainly cross-reacts with E2, estrone-3-
qul["t‘l: 1 G-epicstriol, estrone and estrinl at 100, 8.0, 5.3,
2 and 1.8 %, respectively.

I the end of study pericd, female chickens were
slaughtered znd the ovary and comnective tissue wert
collected for LFY, MEY and SFY counts. The LFY or

tertiary follicles and de Grall follicles (precvulatory) size
varied between 3 o & mm or = & mm, MEFY or secondary
follicles size varied between 1 to 5 mm. SFY or primary
follicles (primordial) sized < 1 mm {Johnson 1990; Zueni
2011}, The counting method was by using
and repeated 3 thmes for cach female ovary,

o hand counter

LFE]

Data analysis

Total counted nembers of follicles were expressed as
follicles per chicken unit, All collected dala was analysed
by using analysis ef variance, any sicnificant resulis would
be further tested by wsing Duncan Multiple Range Test
(MR

RESULTS AND DISCUSSION

The diversity of phenofypie or genotypically exotic
native and wild chicken in Indonesia are varied and unigue,
which makes a specific and most interesting regson for a
further investigation. THilerent w other exotic native
chickens in Indonesia, burgo chicken lhias received a less
attention beesuse there was limuted scientific information
on burgo chickens (Putranto 2011a b Pufrento et al
20008), This report would be the frst reproductive
nhysiology status of burgo chicken information,

This study 15 also perform a local wisdom treatment by
using an LESA or in Indonesiz is well known as daon 8
androgyeny, Indonesian are familiar with 80 andromans
leaves as one of mutritious vegetables included in thelr
daily meals, & amfrogynns leaves is owidely used for
antibacterial and antiprotozoa, and traditionally used as a
supplement for a precursor of milk intiation (Zueni 20113,
In genarzl, 5 androgynns leaves contains Fe, provitamin A
i f-caroten form, vitamin C and protein. Some previons
reporls found that 8 amdrogous leaves conlaing 10.8%
water, 2008% fat, 13% erude protein, 31.2% ernde {iber and

(I"“‘/: BETHN (Santoso et al/1999%, 12% water, 26.32% fat,

3.13% protein, 29.064% carbohidrate, 372,42 mp/100g B-
caroten and 44796 keal in 8 androgynns leoves poweder,
T528%  water, 9.06% far, B32%  protein, 4.92%
c:< thohidrale, 165.05 me/100¢g P-coroten and 134,10 keal in

fresh & androgynus leaves (YWuliani and Marwati 1997),

The most recent non-invasively method to access the
steroid honmones status of some mammals is by using fecal
or uring samples. owever, for majority application, serum
stereid hormones sl performs an accurate tesult for a
gterodd hormone profile (Potranto et al, 2007y, b, ¢). In this
stucty, the collection ol blood samples was at 0700 h in the
morning conducted by a well-trajned technician,

The resuli showed (hat the supplemeniation of LESA
dosed @ to 27 gichickensiday had significantly affected the
serum E2 hormone concentration and number of follicles in
female burgo chickens (I" < (.05, Table 2. The result for
the average of E2 hormone concentration and the average
of number of female burme follicles after § wecks
treatenents are shown on Table 2.

Datn on Tahle 2 is shown that female burgo chicken
with non-zupplementation {control group) has the lowest
average of serum E2 hormone coucentration (173600
ng/mi) and burgo chicken supplemented by LESA dosed
18 p/chicken/day has resulied the highest average of zerum
EZ hormone concentration {437, 020 ag/ml). Furthermore,
female burzo chickens which were supplemented by
LESA, have a varied serum E2 hormone concentration
abpve 400 ng/mL or 3-times higher than non-supplemented
LESA which was ranged from 410 to 457 ng/mL (Figure 2).
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Table
of fomale burga fol

:2 of B2 hormone concentration and number

jeles after § weeks freatinont

Leaves exiract 5. androgyvas {LESAY

- ITER[!}IEBH
H1 142 H3 14
Steroid homons
B2 (pg/ml) 175.600°  410.4555  457.020°  442.640°
Ilicles mimber _ _
i g0t 0" 5.5% 4.5
400 . 60" 8.0 (200
77.0° 73.5% 107.5° Ba.st

Fiote: Hi; femalc burge chicken with ne supplementalion as
comtrol weatment, H: female burgo chicken supplemented LESA
dose 9 g/chicken/day, H3: fomale lurzo c‘n,\eu supplemented
LESA doso 13 5;.:mcl:en fduy, Hdi feme 20 chicken
supplemented  LESA dose 27 “1.,]1'- boniday, Targe t'ullll:l.n.
i A e :]'|.|ﬂ"l 4'nl icle vigld, small foilicle wvield, =

i 4 in the spme cohioin indicate '..:h.
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LESA Treatmoat
Figure 2. The effecc of LESA on saram EZ2 hormone

congentation in Feruale burgo after § weeks treatment,

The average concentration of E2 hormone of control
group was presummably low. Tt is because femmale burgo
chicken only synthesed steroid hormone by using their
natural cholesteral in cortex adrenal and liver (Zueni 2011).
I contrast, the average of female burgo E2 hormona
concentration with supplemented LESA wes higher thun
contzol, LESA supplementation may have involved in
increasing process of the concentrstion of serum E2
hormene o femeale burge chickens (Fueni 2017 LESA
contains lipoprotein which is involved in estrogen steroid
hormone development.

The higher concentration of senum B2 hormone in this
study reflected that female burgo chicken produces more
estrogen steroid hormone not only by using their .u\ur_L
cholesterol, however, the cholesterol fom LESA w ifh i
high lipoprotein and [auy contents ]11-1“‘1[. also allect ovary
to he more active and contribute a higher amount of
estrogen in serum, Ovary of uves s;}cui_s begins to des clc.p
aznd cause secretion of steroid hosmones such as estradiol
individual reached sexual maturity, Previous
report 1'1-1-_--;::1.;-;[ that the malority of estrogen : ormied as
estrone, B2 and estadiol-17a (Swrkie 2000). Furdhermore,

E2 hormone will increase as the follicles developed.

when the
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Maost of follictes development activities in aves are
conducted in inner coriex of ovary and it is differcat to
mammals (Jamieson 2007). The post primordial phase of
chicken follicles are easy 10 observe and msmﬁmsh from
stroma ovary lissus, & binded grapes-like. In this study, the
follicle counting was based on follicle size classificalion by
previous report (Johnson 1990). It is reported that a
classification of follicles sized less than 1 mm were
categorized as primsty follicles {primordial), medium size
or secondary follicles size were ranged from 1 to 5 mm ard
large size or tertiary follicles and de Grall follicles
{preovulatory} size were ranged from 3 10 & mm or = § mm
(Zueni 2011}

The toial number of small follicle yield (37 Yj hizs been
more populated (86.3%) than medium (7.5% Yo) und large
size follicle yisld (3.3%, Table 2). Nawrally, a sexually
manured kampung chicken has approximately 3000 to 4000
follicles in its ovary (Supriyetna 2009). However, total
number of follicles in this study was approximately only 3
to 10% of normal populated follicles in mature kampung
chicken. Many primary foilicle (primordial) and post
gvulatory follicles in this study probably were In macrD sl
and unscen by on usual visual counting,

Another consideration is body size of the sub-species
chicken. Burgo chicken body size is smaller than kampung
chiclen in common and bigger than the wild red forest
chicken (Setianto et al, 2009). Female body weight is
between (.60 to 1.25 ke and 15 to 20 cm i height, With its
smaller size and compact body, it may cause the number of
follicles of burzo is less populated than a normal kampung
chicken as reportad by Supriyatna (2009).

110

Small Follicle Yield {per chicken)

H: HZ H3 Ha
LESA Treatment

Figure 3. The effcet of LESA on the number of small follicle size
in female burgo afier & weeks tieatinant

Figure 3 (small follicles) and Figure 4 (large and
medinm folicles) showed that LESA has affected the
average number of follicles in various sizes of female
burgo chicken. It seems that serum E2Z  hormone
coneentration correlated to total number of preheararchal
follicies. As we can see that the higher concentraiion of
serum 22 hormone, the mere total number of follicles
found, During vitelogenesis, the follicles developmentis a
chain process from fatty acid synthesis in fiver and thiz

process is controlled by estradiol (Jamiesun 2007). LESA
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content ‘of lipoprotein amd [at affected the
digestion of crude falty inside the body, therefore fat
absorption, fat component and fat detivaies such as
cholesterol, LDL, HDL and &vgliseride are zlso
automatically changed. This situation is supported by
previous rcport; revealed that high protein level in diet
improved the follicle development and growth (Firdaus
2010).

18 =
16
14 4
12 - S
10 4 e

A ".i__,@r"

"

-
‘-"d -
-

e o
L

A &

Fotlicke Yield (per chicken)

——LFY =-#=-MFY

O a2

H1 H2 H3 H4

LESA Treatment

Firure 4. The effect of LESA on the number of medium (MFY)
and large follicle (LFY) size in female burgo after § weeks
treatment

Data from Table 2 and Figure 4 also showed that for
larpest size of follicles, the supplementation of LESA did
not significantly fmproved the number of follicles. In
preovulatory phqse, and  ovulation  phase, the
supplementation of LESA might have blocked the follicle
development. §. androgynus leaves contiing high level of
active compounds and erude fiber which are able to block
the cholesterol absorption. The blocked absorption affected
the estrogen synthesis in ovary and also disturb the follicle
development and growth from preheararchal follicle phase
(secondary and tertiary foolicles) to preovulatory and
ovulation follicle phase (de Graff follicle) (Sturkie 2000
Zuem 2011).

This study described a conservation effort through a
combination of local wisdom utilization and reproduction
techrology which will give a positive coniribulion 1o
increase a fiture population by improving the number and
quality of follicles of DBenglulu Province burpo chicken
sub-species. LESA  supplementation  trestment was
positively improved the serum E2 hormone concentration
and gn increase in number of follicles which will improve
the ezg production from a single female burgo chicken.

CONCLUSION

It can be concluded that LESA supplemented in
drinking water of female burgo chicken is an effort to
reveal the reproductive status ot’ this exotic burge chicken.
Supplemcr‘h’if{ar of LESA ha positiv-- impact to imprm'c
the concentration of serum T:E steroid hormone level 2

exiract on Burge chicker growth 5

maobilizine to r::JEF'Sr:' more number of follicles in
preheararc le phase (small and medium follicles) in
exotic female burpo chicken.
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