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Abstract. Pluchea indica Less is one of the medicinal plants which can be used as a natural feed additive
to improve poultry production, especially broilers, while chlorine is used to inhibit bacteria growth. The
purpose of this study was to assess and evaluate the effect of Pluchea indica Less |leaf extract and chlorine
to the hematological profile of broilers. The experimental design applied in this study was completely
randomized design (CRD) with 5 treatments and 4 replications. The treatments were as follows TO: Basal
feed without adding Pluchea indica Less leaf extract and chlorine; T1: Basal feed + 2% Pluchea indica Less
leaf extract + 30 ppm chlorine; T2: Basal feed + 4% Pluchea indica Less leaf extract + 20 ppm chlorine; T3:
Basal feed + 6% Pluchea indica Less leaf extract + 10 ppm chloring; T4: Basal feed + 8% Fluchea indica
Less leaf extract + 0 ppm chlorine. Data were analyzed using analysis of variance (ANOVA) at the level of
95%, when the result was significant, means were separated by Duncan’'s multiple range tests. The values
were considered significant if P<0.05. The parameters measured were: number of erythrocytes, hematocrit,
hemoglobin levels, number of leukocyte, and difference in leukocytes (lymphocytes, monocytes, and
eosinophils) in broilers. Increased level of Pluchea indica Less leaf extract along with decreased level of
chlorine showed significant result (P<0.03) to leukocytes, lymphocytes, monocytes, hemoglobin. On the other
hand, the results for eosinophils, erythrocytes, and hematocrit were not significant (P>0.05). In conclusion,
Pluchea indica Less leaf extract at the level of 8% was able to replace chlorine and also able to increase the
number of leukocytes, hemoglobin levels, percentage of lymphocytes, and monocytes in broilers.
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INTRODUCTION

Broiler has more advantages than other types of
chicken. The advantages include rapid growth with a
high body weight in relatively short period, low feed
conversion, and fibrous meat quality. These advantages
make broiler become a solution in handling public
demand for chicken meat.

Beside these advantages, many farmers inevitably face
many obstacles in management of broiler. One of them
is disease. Disease caused by pathogenic bacterial
infection may lower the immune system and this can
decrease the growth in broiler chickens. Moreover, the
disease may also cause a high mortality level which can
lead to economic loss for the farmers.

Water disinfection program is commonly used by
farmers to inhibit bacterial growth. The program is done
by adding some chlorine in drinking water (known as
chlorination). Unfortunately, this process leaves harmful
frihalc methane (THM) residue which is carcinogenic
(Stern ef al.,, 2002). For this reason, it is important to
identify alternative feed addictive to replace chlorine.
Feed addictive can be extracted from medical plants
including Pluchea indica Less.

Pluchea indica Less has active compounds such as
alkaloids (0.316%), essential oils, tannins (2.351%),
and flavonoids (4.18%). They serve as antibacterial
compounds which are also able to affect the blood
profile in broiler chicken.

Other than transporting metabolism result, blood can be
used as an indicator to determine the normal function of
the immune system. Proper functioning immune system
of broilers will lead to maximum production through
efficient digestion and absorption of nutrients. The
purpose of this study is to evaluate FPluchea indica Less
leaf extract and chlorine to hematological profiles of
broiler chickens.

MATERIALS AND METHODS

Experimental birds: A total of 140 male broiler chickens
(MB - 202 Platinum Sexing). The treatments started
when the broilers reached 15 days old, with 494.20 £
16.99 g average body weight Each placement was
randomly performed through a lottery. The treatments
were performed for around 15 to 35 days.

Experimental diets: Chickens were fed (CP 511)
commercial feed for the starter phase at 1 - 11 days old,
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and at 12 - 14 days old, broilers were fed with the basal
feed as an adaptation period. When the broilers reached
15 day old, chickens were given the combination of
basal feed + Pluchea indica Less leaf extract + chlorine.
The ingredients for basal feed are corn, rice bran,
soybean meal, fish meal, premix. The composition of
ingredients and analysis of diets are shown in Table 1.

Table 1: Ingredients and chemical composition of the experimental diets

Ingredients Chemical composition (%)
Corn 59.50
Rice bran 5.54
Soybean meal 26.40
Fish meal 7.56
Premix 1.00
Total basal feeds 100.00
Nutrient composition

Metabolizable energy (kcal/kg) 313246
Crude protein (%) 2115
Crude fat (%) 5.65
Crude fiber (%) 3.77
Calcium (%) 0.58
Phosphorous (%) 0.41

The materials used in the treatments were Pluchea
indica Less leaf extract and chlorine. The treatments of
Pluchea indica Less leaf extract and chlorine were given
every morning with 5 treatments (TO, T1, T2, T3, T4) and
4 replicates (R1, R2, R3, R4). Each experimental unit
contained 7 broilers. The treatments tested are as
follows :

TO = Basal feed without adding Pluchea indica Less leaf
extract and chlorine

T1 = Basal feed + 2% Pluchea indica Less leaf extract +
30 ppm chlorine

T2 = Basal feed + 4% Pluchea indica Less leaf extract +
20 ppm chlorine

T3 = Basal feed + 6% Pluchea indica Less leaf extract +
10 ppm chlorine

T4 = Basal feed + 8% Pluchea indica Less leaf extract +

0 ppm chlorine

Parameters measured: Blood sampling was performed
at the end of the study, respectively - each chicken per
replicate, the chickens were not fed for 2 hours prior to
taking the blood samples. Blood was collected from
brachial vein situated in the chicken wings using 3 ml
syringe. The blood samples were then put into plastic
tubes containing anticoagulant ethylene diamine tetra
acetic acid (EDTA). Blood samples were used to
examine the following parameters. haemoglobin (Hb),
packed cell volume (PCV), number of red blood cells
(erythrocytes), number of white blocd cells (leukocytes),
and differentiation of leukocytes (lymphocytes,
monocytes, and eosinophil).

Statistical analysis: Data were analyzed using Random
Complete Design (CRD). If any significant difference
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was found in the treatments, the Duncan’'s Mean Range
Test (DMRT) was taken as the follow-up test.

RESULTS AND DISCUSSION

The results of this study for average haematological
status in broiler chickens treated with Pluchea indica
Less leaf extract and chlorine are presented in Table 2.

Erythrocytes: Based on the analysis of variance, it is
found that the Pluchea indica Less leaf extract and
chlorine were not significant (P>0.05) to erythrocytes of
broiler chickens. Average number of broilers
erythrocytes treated with Pluchea indica Less leaf extract
and chlorine ranged around 2.55 x 106/mL. Meanwhile,
according to Sugito (2009), the number of normal
erythrocytes of broiler chickens is 2.5 + 0.2 106/mL. This
indicates that the number of erythrocytes in this study
remained within the normal limits.

The addition of Pluchea indica Less leaf extract and
chlorine did not significantly affect the number of
erythrocytes. Flavonoids as compounds of Pluchea
indica Less leaf extract that reduce free radicals did not
affect the total number of erythrocytes, so the number of
erythrocytes were not significantly changed. Flavonoids
prevent free radicals by inhibiting the release of
peroxidase and reduce the absorption of Fe (ferrum/
iron). Low Fe may affect the erythrocyte (Nijveldt ef af,
2001).

Tannins have the ability to bind the proteins (Francis et
al, 2002). The presence of tannins cause protein
binding and it coats the intestinal wall, of which interfere
with the absorption of protein. This can cause delays in
the manufacture of erythropoietin hormones and reduce
the formation of erythrocytes.

The process of red blood cells formation occurs in the
bone marrow (Altan ef al., 2000). The first cells that can
be recognized as a series of proerythroblast, which will
split several times before reaching 8-16 mature red
blood cells. The first generation of cells is called
basophilic erythroblast because it can take a base
colour and gather a small amount of haemoglobin. At
the later stage, the cells develop into pofychromatic
erythroblast which begins to contain haemoglobin.
Blood colour will become red because of the
haemoglobin. This phase is called orthochromatic
erythroblast, of which during this cycle haemoglobin will
turn into reticulocytes and around 34% of haemoglobin-
nuclei concentration condenses and shrinks in size.
Within 1 to 2 days, reticulocytes will turn into mature
erythrocytes (Moura et al., 2004).

Hematocrit. Based on the analysis of variance, it shows
that the treatments did not significantly affect the
hematocrit values in broilers (P>0.05). The haematocrit
average amount of all treated broiler chickens was
29.94%. Sugito (2009) stated that the hematocrit
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Table 2: Haematological profiles in broiler chickens

Hematological Profiles

=-—mmmmmmme e em oo Treatments of basal feeds + Pluchea indica Less leaf extract + chlorine ----------e e oo -

TO 1 T2 T3 T4
Erythrocytes (10°/L) 2.600.22 2.68+0.15 2.50+0.14 2.500.14 2.52+0.09
Hermoglobin(g/1 00 mL} 8.88+0.22+ 9.05+0.19 8.75+0.24 8.85:0.10% 8.90:0.08"
Hematocrit (PCV) (%) 29.85:0.79 30.20+1.08 29.90+0.90 29.52+0.38 30.20+0.84
Leukocytes (10%/uL) 30.65+3.37" 35.28+2.80° 31.08+1.38 27.32+0.86° 31.90+1 46"
Lymphocytes (%) 60.70+2.48" 66.05+2.10° 62.02+1.18° 57.02+1.23° 61.02+0.74°
Monocytes (%) 8.150.70" 9.42+0.26° 8.268+0.30 7.42:0.41° 8.15+0.50%
Eosinophils (%) 2.800.14 3.15£0.13 2.85+0.06 3.120.54 2.88+0.17
Description: Different superscript in the same row indicate there were differences at (p<0.05)
average in normal broiler chickens was 29.5+1.8 %. ~ 9.10-
This indicates that the hematocrit percentage in this g 9.05+ *
study is still within the normal limit. g 9.00+ ¢
Hematocrit value is associated with a number of 2 8.951
erythrocytes although in this study, the treatment had no 5 8901 .

- . O 8.85- *
significant effect on hematocrit values. The treatment 2 8.80- Y =1.067x + 6.1536
with 8% Pluchea indica Less leaf extract and O ppm g 8.75- . R’ =0.7664
chlorine value was associated with an increased T 8.70 ' . . P<0-|°5 ,
production of pre-erythrocytes. Hematocrit value is the 545 250 255 2.60 265 2.70
percentage of grain erythrocytes (red blood cells) to the Erythrocytes (10%4L)
total blood and positively correlated with the number of
erythrocytes (Soeharsono ef al, 2010). Hematocrit Fig. 1: Correlation Between Erythrocytes and
values in this study were still in the normal range. This Hemoglobin
indicates that the Pluchea indica Less leaf extract and
chlorine did not interfere with the hematocrit of broilers. 5 gg 66.05
@

Hemoglobin: The results of variance analysis show that §‘
the treatment was significantly against hemoglobin s
levels of broiler chickens (P<0.05). The average value of §>
hemoglobin levels for each treatment was 8.88 g/100 To T ™ T3 T4
ml. On the other ha_nd, according to Sl,_lglto et gl. (2007) Treatment
normal hemoglobin levels of broiler chicken is
8.73+0.64 g/100 ml. This indicates that the hemoglobin Fig. 2. Graphs effect of Pluchea indica Less leaf

levels in this study are within normal limit. Hemoglobin
levels on T1 treatment produced the highest value
among the other treatments with 9.05+£0.19 g/100 ml. It
is assumed that the broilers in T1 treatment had
healthier physiological conditions compared to those
in other treatments

The results of analysis of variance showed that
hemoglobin levels were within the normal range. The
number of erythrocytes, hematocrit and hemoglobin in
the blood are all interrelated. The high average value of
erythrocytes is followed by the high average value of
hemoglobin (Soeharsono ef af, 2010). Normal
hemoglobin levels indicate the adequacy of oxygen to he
circulated to all body tissues. If the erythrocytes,
hematocrit, and hemoglobin values are in the normal
state, then it can be inferred that the animal is
physiologically in good health. Regression analysis of
correlation between hemoglobin (Y) and erythrocytes (X)
(Fig. 1) shows that the correlation between the
increasing level of hemoglobin by erythrocytes will form
a linear line with equation ¥ = 1.067X + 6.1536 (R?
76.6%), meaning that 76.6% erythrocyte is influenced by
hemoglobin.
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extracts and chlorine to lymphocytes

Leukocyte: Based on the analysis of variance, it is found
that the treatment of Pluchea indica Less leaf extract and
chlerine significantly (P<0.05) affected the number of
leukocytes in broilers. Treatments (TO, T2, and T4) were
significantly different from T1 and T3. Treatment T1 had
the highest percentage of blood leukocytes compared to
other treatments. This was presumably due to the
increased number of leukocytes which showed a high
ability of the body to response to the infection or foreign
objects. According to Soeharsono et al. (2010), high
leukocyte indicates the ability of the body to fight
infections.

The average number of leukocytes observed was 31.24
10%uL. Nowaczewski and Kontecka (2012) stated that
the average number of leukocytes in broiler chickens is
3260 10%uL. This indicates that the number of
leukocytes in this study is still within the normal limits.
High number of leukocytes is caused by the active
compound of Pluchea indica Less leaves, such as
flavonoid. One of the benefits of flavonoids is that the
compound can reduce the immunosuppressive
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leukocytes. Flavonoids can reduce the immobilization of
leukocytes and has anti-inflammatory effect. Flavonoids
prevent free radicals by inhibiting the release of
peroxidase and reducing the absorption of Fe (ferrum/
iron). Low Fe can affect the number of leukocytes, the
formation of hemoglobin, hematocrit and total erythrocyte
(Nijveldt ef a/,, 2001).

The number of leukocytes which was within the normal
range indicates that the active substances contained in
the Pluchea indica Less leaf extract did not interfere with
broilers leukocyte content during the maintenance
period. Leukocyte is an active unit to provide fast and
powerful defense against any infectious material by
means of chemotaxis (Aengwanich et af., 2003).

Lymphocytes: The average of broilers lymphocytes was
61.36%. This was in accordance with the opinion of
Turcu ef af. (2010) that the blood lymphocytes in hormal
condition of broilers is 68.3%. The value of blood
lymphocytes in this study indicates that broilers are in
good health with good endurance. This result is in
accordance with the opinion of Aengwanich ef al. (2003)
who reported that the lymphocytes are the main
constituents of the immune system that defense against
microbial pathogens such as viruses, bacteria, and
fungi.

Based on the variance analysis, it showed that the
treatments were significant (P<0.05) to the lymphocytes
of broiler chickens. Treatments (TO, T2, and T4) were
significantly different from other treatments (T1 and T3).
Treatment T1 had the highest percentage of blood
lymphocytes in comparison other treatments. This was
presumably due to the health condition of broiler
chickens which got additional 2% Pluchea indica Less
leaf extract and 30 ppm chlorine in the basal feed so that
they remained in a good condition. Feed given was able
to meet the nutritional needs of broiler chickens. As the
result, the body's natural resilience is able to be
maintained. According to Austic (2000), the nutrients
contained in food such as energy, protein, vitamins, and
minerals have an important role in the immune system.
Protein is necessary for the development of lymphoid
organs. Basal feed given to broiler chickens in this
study contained 21.15% crude protein. This could affect
the immune system by increasing the levels of
immunoglobulin. Protein content in the feed can
synthesize the immunoglobulin that is secreted through
the intestinal mucosa. This is in accordance with the
opinion of Altan et al (2000) that the factors which can
affect the chicken immune system include nutritional
factors.

Blood lymphocytes values of broilers fed with Pluchea
indica Less leaf extract and chlorine on treatments (T1,
T2, T3, and T4) were in the normal range. This was
presumably due to the effect of flavonoids in Pluchea
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indica Less leaves. Flavonoids reduce the
immunosuppressive from leukocytes, thus increase the
number of leukocytes and has anti-inflammatory effects
(Nijveldt ef af., 2001). The function of lymphocytes is fo
recognize and eliminate threats to the body (Scope et af,
2001).

Monocytes: Based on the results of analysis of variance,
it is found that the treatments had significant effects
(P<0.05) on the percentage of monocytes. T1 treatment
had the highest percentage of blood monocytes
compared to other treatments. This was presumably
due to the health condition of broiler chickens which got
additional 2% Pluchea indica Less leaf extract and 30
ppm chlorine in the basal feed which caused the birds
to remain in good conditions. Average percentage of
monocytes in this study was 8.28%. According to Smith
and Mangkoewidjojo (1988), the normal range of
monocytes in chicken is about 0.0 to 30%. This
suggests that the Piuchea indica Less leaf extract and
chlerine did not interfere with the percentage of
monocytes.

Monocytes work as an inflammatory response and form
a second line of defense against bacterial infection. In
general, the presence of monocytes in the immune
system is to activate the immune response system. The
presence of monocytes in the body will be high if there
is a need to trigger the formation of antigen defense
system because monocytes produce interleukin and
interferon compounds which are used as a medium of
communication between the immune cell differentiation
and influence a role in the mobility of leukocyte cells
(Francis et al., 2002).

Eosinophils: The results of analysis of variance show
that the treatment was not significant (P=0.05) in terms
of the percentage of eosinophils. The average
percentage of eocsinophils in the blood profiles of
broilers from each treatment was 2.96%. This is
consistent with Nowaczewski and Kontecka (2012) who
stated that normal eosinophils in broiler chickens was
2.48%. This indicates that the percentage of eosinophils
in this study remained within the normal limit.

The percentage of eosinophils was in the normal range
presumably because FPluchea indica Less leaf extract
and chlorine did not interfere with eosinophils of
broilers. Eosinophil has a major function in toxification
against parasites that enter the body through the lungs
or gastrointestinal tract (Francis et a/., 2002).

Conclusions: Pluchea indica Less leaf extract at the level
of 8% can replace the function of chlorine as feed
addictive, and it is able to increase leukocytes,
hemoglobin, lymphocytes, and monocytes in broilers.
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