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ABSTRACT

Phyllanthus buxifolins is an herbal plant, which is known to have antilipidemic and
anticholesterolemic effects. The aim of this study was to explore the effects of leaf powder
P buxifolius supplementation in broiler feed on intracellular lipid accumulation, serum leptin and
meat cholesterol levels. Sixty broiler chickens aged at 22 days were divided into two treatment
groups. The first group was fed commercial feed without powdered leaves of 2. buxifolius (control)
and another group was fed commercial feed with 5% powdered leaves of 2. buxifolius. The results
showed that the accumulation of intracellular lipids, serum leptin levels, fat and cholesterol of meat
and abdominal fat weight of chickens fed 5% powdered leaf 2. buxsfolius in feed were significantly
lower than those fed the control diet. It can be concluded that administration of 5% powdered leaf
P. buxifolius in broiler feed capable of lowering intracellular accumulation of lipids, serum leptin
levels, fat and cholesterol of meat and abdominal fat weight.

Key words: P/z}[lant/zus, lipid, leptin, cholesterol, broiler

INTRODUCTION

Public interest of broiler chicken meat that has low fat content and cholesterol levels in recent
years tends to increase, especially for people with high risk of cardiovascular disorders and
hypercholesterolemia. High levels of cholesterol in the blood can trigger the emergence of
cardiovascular disease (Goldstein ef o/., 1973).

Broiler finisher feed generally contains a higher energy level than the starter period. Feeding
broiler high fat diet can increase the fat tissue weight, total cholesterol, triglycerides and Low
Density Lipoprotein (I.LDL) levels (Xia e a/., 2010). Excess calories in the diet causes an increase
in fat deposition and can stimulate increase secretion of leptin (Roth e/ a/., 2008). More leptin
synthesized may lead to increase the size of adiposities due to the accumulation of triglycerides
(Taleb et al., 2007).

The continuous use of synthetic feed supplements stimulates growth in chickens, but the
residue is difficult to decompose and may cause health problems to the consumers. Reported
research on the feed supplemented with natural herbal showed reduction of abdominal fat levels
without inhibiting the growth of broiler chickens. Provision of natural herbs that have potential
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antilipidemic effect expected to also affect leptin levels and the accumulation of intracellular fat and
lower adiposities in meat without influencing body weight. Natural antioxidants have been to offer
vast array of health effects including lowering the cholesterol level (Nurulhuda ez /., 2012).

Fhyllanthus buxifolivs (family; Euphorbiaceae) is a medicinal plant and has been widely used
to treat various types of diseases by Indonesian people. Phyllanthus genus contains many
medicinal secondary metabolites (Zhang ef al., 2000). P. buxifolius leaves known to contain
flavonoids, polyphenols (tannins), saponins, alkaloids, quinones, steroids and triterpenoids
(Wardah ef al, 2007). Flavonoids have the capacity as an antioxidant in the body of cattle
(Gonzalez-Paramas ez /., 2004) and suppressed the synthesis of fatty acids (Rodrigues ef a/., 2005)
and adipogenesis in cells adiposities (Kuppusamy and Das, 1994). The present of polyphenols and
flavonoids in chicken diet significantly reduced hyperlipidemia (Xia et a/., 2010). Flavonoids and
polyphenols also inhibit the enzyme activity of Glycerol 3-Phosphate Dehydrogenase (GPDH) in
adiposities (Hsu and Yen, 2007). Meanwhile, saponins are known to inhibit the absorption of fat
by the intestine and excreted through the feces (Dong ez @/., 2007). While tannins will bind to the
protein in the body and lining of the intestinal wall so that protein digestion and absorption is
inhibited and protein excreted in the stool increases Matsui ez /., 2008).

Ethanol extract of powdered leaves 2. buxifolius of 240 and 320 mg fed daily to chickens was
reported to reduce levels of fat and blood cholesterol without causing infection and inflammation
(Wardah ez o/, 2007). However, the effect of powdered leaves of 2 buxifolius in reducing levels
of fat and meat cholesterol of broiler has not been revealed. This study aimed to examine the effect
P. buxifoliusleaf powder in feed on intracellular lipid accumulation, leptin and cholesterol levels
of broiler meat.

MATERIALS AND METHODS

Preparation of 2 Surioliusleaf powder: P. buxifolius was obtained from the garden of the
Faculty of Veterinary Medicine Airlangga University and has been identified by the Center for
Plant Conservation Purwodadi, Indonesia as Phyllanthus buxifolius. Leaves of P. buxifolius were
separated from the stalk and seeds, dried room temperature for 5-7 days and in the oven with a
temperature of 50°C for 3 h until the moisture content reached 10-12%. Leaves of 2. buxifolius dry
milled and sieved to 20 mesh size. The mixture then was made in the form of feed pellets and stored
at room temperatutre until use.

Experimental design: Sixty Day Old broiler Chick (DOC) female (Cobb strain) was obtained from
local hatchery (average weight of 43 g) and commercial feed was obtained from local factory
(Japfa Comfeed). At the age of 1-21 days, the chickens were placed in cages equipped with electric
brooder, feeder, drinker and lighting for 24 h. Chickens were fed a local commercial feed
(Japfa Comfeed). The feed is given daily as much as 25 g at the age of 1-7 days, 56 g at the age of
8-14 days and 91 g at the age of 15-21 days and had free access to drinking water. At the age of
21 days chicken weighed and transferred into individual cages until the age of 42 days. A total of
30 chickens were given daily feed without powdered leaves of 2. buxifolius (control group) and
30 chickens were given daily feed supplemented with 5% powdered leaves of 2. buxifolius fed from
the age of 22 to 42 days. At 22-28 old chickens old, each chicken fed daily 132 g, at 29-35 day old
fed 169 g day~', at 36-42 days fed 200 g day™* with free access to the drinking water. Vaccination
programs were carried out in accordance with the provisions of local DOC factory producer.

Data collection: Feed consumption, body weight, carcass weight, accumulation of intracellular
fat, serum leptin levels, fat and cholesterol of meat and abdominal fat weight of broiler chickens
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were observed on day 7, 14 and 21 days after the treatment. Observations were made on 10
chickens of each treatment. Blood sampling performed at the jugular vein of chicken wings with
sterile syringes and steraject (25Gx1 ") and placed in blood collection tubes (13X75 mm) of 3-4 mL.
Observation of intracellular accumulation of lipids, fats and cholesterol levels performed on tissue
sections of chicken breast meat.

Flavonoid content in leaves of 2. buxifolius was determined by the method of Switzerland
Pharmacopoeia VII (Morais e @/., 1999). Saponin was determined by color test reaction and thin
layer chromatography (Harborne, 1996). Polyphenols (tannins) was determined by Folin-Ciocalteu
method and UV-Vis spectrophotometer (Morais ef a/., 1999). Pectin, cellulose, hemicelluloses and
lignin determined by the method developed by Gopal and Ranjhan (1980).

Analysis of serum leptin levels using a technique enzyme-linked immunosorbent assay
(ELISA) and extra cellular fat accumulation with Oil Red-staining techniques on tissue O meat
(Indra et /., 2010). Fat content in meat was analyzed by Soxhlet extraction method (AOAC, 1999).
Meat cholesterol levels were analyzed by the method of Folch-Chod PAP spectrophotometer
(Boehringer, 1993).

The study was complemented by research ethics (Ethical clearance) which has been approved
by the Research Ethics Committee (Animal Care and Use Committee) Faculty of Veterinary
Medicine University Press, No: 121-TO on April 29, 2011.

Statistical analysis: All data were analyzed using t-test. The data observed intracellular
accumulation of fatty meat first performed using a percentage scoring, followed by t-test was
conducted by SPSS 13 software for Windows.

RESULTS

Serum leptin levels: The present study showed that serum leptin levels in broiler chickens fed
5% powdered leaves of 2 buxifolius for 7, 14 and 21 days was significantly (p<0.05) lower than
serum leptin levels in control chickens group. The mean serum leptin levels of broiler chickens were
presented in Fig. 1.

Feed consumption: The present study showed that feed consumption of broiler chickens fed
powdered leaves of 2. buxifolius for 7, 14 and 21 days did not differ significantly (p>0.05) compared
with feed consumption of control group. Average feed consumption was presented in Fig. 2.

350 - o Commercial feed
300 | @ Commercial feed+ 237.85°
; P buxifolius

Serum leptin (pg mL )

291.7218.25°

250 A
200 o

113.8" 3 4

150
100
50 4

28 35
Age (days)

Fig. 1. Effect of 2 bua/olius leaves on leptin serum levels in broiler chicken, Values represent the
Mean+SD of 10 measurements, Values On each bar with different letters are significantly
different at p<0.05
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5000 70 Commercial feed 4390.1 4316.1
4500 4 @ Commercial feed+5% P, buxifolius
4000 -
3500 4 3254.1 31
3000 4
2500 1 2106.6 2059.9

2000 ~ RS
1500 4
1000 4
500 A
4]

Feed consumption (g)

35 42
Age (days)

Fig. 2: Effect of 2. buarfolius leaves on broiler chicken feed consumption, values represent the
Mean£SD of 10 measurements

3000 W O Commerical feed
o Commerical feed+5% P buxifolius
2500 A
= 1031°
'z 2000 1o01*
=)
$ 1500 1
&)
& 1000 7
500
0 T T
35
Age (days)

Fig. 3: Effect of P buxifolins leaves on body weight broiler chicken at 42 days old, Values
represent the Mean£SD of 10 measurements, Values on each bar with different letters are
significantly different at p<0.05

2000 4 0 Commercial feed 1740.5"
. 1800 4B Commercial feed+5% P. buxifolius
%ﬂ 1500 A 1371.1°
5 1400
2 1200 A

10004 8724°g6.8°
800 - B
600 -
400 A
200 4

0

1055.9°

Carcass

28 35 Iy
Age (days)
Fig. 4: Effect of 2 buxifolius on carcasses weight of broiler chicken, Values represent the

Mean+SD of ten measurements, Values on each bar with different letters are significantly
different at p<0.05

Body and carcass weight: The present study showed that body (Fig. 3) and carcass (Fig. 4)
weights of broiler chickens given 5% powdered leaves of 2. buxifolius for 7, 14 and 21 days,
respectively were significantly (p<0.05) lower than body and carcass weights of broiler chickens
without supplementation of powdered leaves of Z. buxifolius (control). The mean of carcass weight

of broilers fed powdered leaves of 2. buxifolius 66.0-69.62% while the mean of carcass weight of
control group 68.4-72.4%.
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40 4
35 4
30 4
25
20 A
15 4
10 1
54

0 Commercial feed
n @ Commercial feed+5% P. buxifolius

Intracellular lipid accumulation (%)

35 42
Age (days)

Fig. 5: Effect of 2 buxi/olius leaves on intracellular lipid accumulation in broiler chicken, Values
represent the Mean+SD of ten measurements, Values on each bar with different letters are
significantly different at p<0.05

Fig. 6(a-b): (a) Section of meat tissue with lipid droplet staining with Oil Red O a network in broiler
chicken were fed commercial feed without 2. buxifolius leaves, (b) compared with the
section meat tissue in broiler chicken that were fed commercial feed with 5%
P buxifolius Bl) leaves powder, blue arrow indicate the presence of lipid droplets that
absorb color red with Oil Red O with higher color density(OD) (x400 magnification
with photomicroscope OlympusCKX41), Scale bar: 0.55 pm on the objective lens
Intracellular lipid accumulation: The present of study showed (Fig. 5) that intracellular lipid
accumulation of broiler chickens fed powdered leaves of 2. buxifolius for 7, 14 and 21 days,
respectively was significantly (p<0.05) lower than the intracellular lipid accumulation of control
group. The section of broiler chicken tissue (Fig. 6) from control group were indicated the presence
of lipid droplets that absorbed red with Oil Red O with higher color density than the section of
broiler chicken tissue with fed 5% powdered leaves of 2. buxi/olius. '

Abdominal fat weight: The present study showed (Fig. 7) that the weight of abdominal fat in
chickens were fed 5% powdered leaves of 2 buxifolius for 7, 14 and 21 days, respectively was
significant (p<0.05) lower than the weight of abdominal fat in chickens of control group.

Meat fat and cholesterol levels: The present study showed that meat fat (Fig. 8) and cholesterol
(Fig. 9) levels in broiler chickens fed 5% powdered leaves of 2. buxifolius for 7, 14 and 21 days,

respectively were significantly (p<0.05) lower than meat fat and cholesterol levels in broiler chicken
control group.
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120 ~

100 4

oo
<

Fat abdominal weight (g)
N
o

o0 Commercial feed

8 Commercial feed+5% P. buxifolius

54.4°

83.1°

35
Age (days)

Fig. 7: Effect of P buxiyfolius leaves on fat abdominal weight in broiler chicken, Values represent
the Mean+SD of ten measurements, Values on each bar with different letters are

significantly different at

p<0.05

a Commercial feed

Fat content of meat (%)

37.588°

28.943*

_o Commercial feed+5% P. buxifolius

39,439

40.48°

28

35
Age (days)

Fig. 8: Effect of 2. buxifolius leaves on meat fat in broiler chicken, Values represent the Mean+SD
of ten measurements, Values on each bar with different letters are significantly different

at p<0.05

140 4
120 {
100 A
80 1
60 1

(mg/100 dL)

40

Cholesterol levels of meal

20 1

O Commercial feed

a Commercial feed+5% P buxifolius

100.307°

74.784"

108.094°

114.883°

0

Age (days)

Fig. 9: Effect of 2 buxi/olius leaves on contain of meat cholesterol in broiler chicken, Values
represent the Mean=SD of ten measurements, Values on each bar with different letters are
significantly different at p<0.05

DISCUSSION

Zn vitro studies using various chemical assays have been used to assess the potential of peptides
to act as cholesterol-reducing agents in order to minimize absorption of cholesterol in the human
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body (Kongo-Dia-Moukala et @/, 2011). Polypeptide hormone leptin plays an important role in feed
intake and energy metabolism (Ashwell ez @/, 1999) and to maintain energy balance and body fat
mass control with a feedback mechanism acting on the satiety center in the hypothalamus
(Williams e¢ a/., 2009). Leptin could play a role in enhancing the fertilization capacity oh human
spermatozoa (Lampino and du Plessis, 2008). Leptin is also reported to have effects in peripheral
tissues that are independent of its central effects on food intake and body weight (Nasri e o/, 2006)
and might have a promoting effect on the carcinogenesis and progression prostate cancer
(Kim et af., 2008).

Excess energy consumption will affect the subsequent deposit of fat stimulates the secretion of
leptin (Roth ez @/, 2008). Increased levels of leptin would stimulate anorexigenic center in the
hypothalamus to reduce production of neuropeptide Y (NPY) so that feed consumption decreases
(Perusse e al., 2001). Conversely, the chicken needs greater energy than the energy available in
food causes reduced adipose tissue mass and stimulation of anorexigenic centers occurs which
causes an increase in food consumption (Rodrigues ef a/., 2005). The present study indicated that
administration of 5% powdered leaves of £. buxi/olius can reduced leptin levels, body weight and
carcass weight, intracellular lipid accumulation, abdominal fat weight and fat and cholesterol level
in broiler chickens. The present study also shown that hemicellulose, cellulose and pectin levels
were increased with supplementation of 5% powdered leaves of 2. buxtfolius.

Fibers have an important role in inhibiting the absorption of fat and cholesterol in the digestive
tract. Increase in crude fiber content in the feed can inhibit the process of lipogenesis
(Murray et af., 2003). The capacity of dietary fiber to lower serum cholesterol by hindering the
digestion and absorption of dietary fat, modifying bile acid absorption and metabolism, forming a
short chain fatty acid which can inhibit cholesterol and fatty acid synthesis in the liver and altering
the concentration of insulin and hormones (Lecumberri e a/., 2007). Soluble fiber can slow the
gastric emptying time and increase the transit time through the intestine, whereas insoluble fiber
can shorten transit time and increase stool mass. Fiber can inhibit Nicotinamide Adenine
Dinucleotide (NAD) and Nicotinamide Adenine Dinucleotide Phosphate (NADP) so that the process
of lipogenesis inhibited (Murray ef @/., 2003) Pectin in the gastrointestinal tract may reduce
absorption of fat by binding to fatty acids. Thus, it is expected to cause the acceleration and
excretion of fat through the feces and not synthesized in the process of lipogenesis.

Pectin can increase the viscosity and affect the process of digestion and absorption of food in the
small intestine (Marounek e/ o/, 2007). The percentage of body fat has a positive correlation with
serum leptin concentrations (Taleb e# @/, 2007). The correlation of serum leptin levels with body
fat mass increased with fat accumulation (Mohkam ez o/, 2011). More leptin will be synthesized
with an increase in the size of adiposities due to the accumulation of triglycerides (Wang e¢ a/.,
2010). Phyllantius could inhibit fat accumulation in cells and tissues of meat and reduced urinary
oxidative stress, inflammation and lowering repair of fat accumulation (Shen e/ a/., 2008). Aqueous
extract of Phyllanthus amarus have reduced cholesterol concentration and low density cholesterol
in albino rats (James e¢ a/., 2010) and increase on the level of cGMP which might use as a sexual
stimulant and a feedback effect on nitric oxide synthase which resulted to reduced concentration
of nitric oxide in the plasma (Bankole e a/., 2011). Aqueous fruit extract Phylianthus emblica has
significant antidiabetic and hypotriglyceridemic activities (Qureshi ef a/., 2009) and consumption
of dried fruit of £ emblica have decreased total cholesterol, triglyceride and low density
cholesterol (Ahmed et o/, 2010).
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Secondary metabolic compounds can affect fat absorption and transport, as well as break down
fat and cholesterol in the liver into bile salts, fats and cholesterol would subsequently excreted
through the feces (Guyton and Hall, 2006).

Some species of Phyliant/iius were known to contain many compounds of flavonoid and tannins
which act as antioxidants (Wang, 1998). Phyllanthus amarus has antihyperlipidemic activity
because they contain flavonoids, saponins and tannins (Adeneye e a/., 2006; Umbare et a/., 2009).
The high amount of lignins, flavonoid present in 2. reticulatus may be responsible for the
hypocholesterolemic effect (Maruthappan and Shree, 2010). The results in present study showed
that the powder of leaves of 2. buxifolius contained polyphenols (tannins) 0.9 and 0.55% flavonoids
per 100 mg and positive for saponins.

Cholesterol is a central molecule in animal physiology owing to its importance in the
maintenance of cell structure, bile salt metabolism and steroid hormone synthesis (Saez e o/,
2011). Polyphenol compound are believed to play a significant role in lowering plasma cholesterol
by binding to bile acids which in turn increased faecal loss (Zunft ez a/., 2003). The possible
cholesterol lowering effect was contributed by the presence of polyphenols such as phenolic acids,
flavonoid, anthocyanidins and anthocyanin (Nurulthuda et @/, 2012).

Flavonoids in the body have potential as inhibitors of differentiation of fat cells of the body so
the body's fat cells inhibited maturation and decreased leptin synthesis (Roth ez a/., 2008). Some
flavonoids have the potential to induce tissue lipolysis in adiposities (Kuppusamy and Das, 1994).
Flavonoid also known to suppress the synthesis of fatty acid and triglyceride synthesis and inhibits
cholesterogenesis in the heart that causes blood levels of triglycerides in the fall so that the
accumulation of fat in the carcass and other body parts down (Santoso ez @/., 2000). Flavonoids and
phenolic acids also act as natural antioxidants, potentially inhibiting the formation of fat from fat
cells and affect the expression of leptin (Hsu and Yen, 2007). Natural antioxidants in the form of
flavonoids and phenolic acids play a role in the inhibition of intracellular triglycerides and enzyme
activity of glycerol 3-phosphate dehydrogenase (GPDH) in 3T3-L1 adiposities (Hsu and Yen, 2007).
Licorice flavonoid have great potential as an agent for the treatment of anti-metabolic syndrome,
oral administration of licorice flavonoid reduced the level of circulating glucose, insulin and leptin
in mice (Ma ez a/., 2010). -

Saponins plays a role in lowering cholesterol due to saponins can form insoluble complexes bond
with cholesterol from food in the gut, so that cholesterol can not be reabsorbed by the intestine
(Ueda, 2001; Dong ef a/., 2007). Saponins can combine with bile acids and cholesterol to form
micelle and absorbed by the intestine. Saponins and pectin can also inhibit the absorption of fat
and cholesterol that comes from food so fat and cholesterol can not be absorbed by the intestine and
excreted through the feces (Dong ef a/., 2007).

Provision of alfalfa saponin extract effectively reduced abdominal fat deposition and increased
the immunity of chicken but it can negatively affect the performance of broiler chickens. So, there
should be a supplement that does not affect the performance of chickens (Dong ef o/, 2007).

FFeed is one environmental factor that has high contribution on fat and cholesterol metabolism
and precursors of cholesterol are obtained from feeds (Ismoyowati and Sumarmono, 2011). The
present study indicates that feed intake of broiler chicken did not reduced by 5% powdered leaves
of P. buxifolius because of the influence 2. buxifolius which can inhibit leptin secretion. Leptin can
reduce food intake and increase energy expenditure by binding and activating its specific receptor
in the hypothalamus (Assal e/ @/, 2007). High energy intake significantly stimulated leptin
secretion in ewes (Towhidi ez a/,, 2006). Leptin resistance might lead to reduced work efficiency of
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leptin Myers ez al., 2008). Weight increase encouraged increased number of fat cells so that the
mechanism of intake reduction is not happening even though levels of leptin in the blood increase
(Newnham et a/., 2002).

CONCLUSION

It can be concluded that the administration of powdered leaves of 2. buxt/olius as much as 5%
can reduce the accumulation of intracellular fat, serum leptin levels and cholesterol broiler chicken
meat. Leaves of 2P buxifolius have great potential to reduce fat and cholesterol meat levels in
broiler chicken.
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