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ABSTRACT
Coccidiosis is the main problem in poultry diseases. It is caused by the parasite Eimeria tenella, which induce the
immune response of leukocyte. Anticoccidial drugs are administered in the poultry feed to control coccidiosis.
However, taking medication for a long time can lead to resistance. Recent studies have indicated that Virgin Coconut
Oil (VCO) has some benefits, including anti-inflammatory effects. The present research aimed to identify the effect
of VCO at the different doses in improving the various leukocyte counts of chickens infected with E. tenella. Male
chickens were divided into five groups (T0, T1, T2, T3, and T4) and treated for 28 days. T0 was neither infected with
E. tenella nor get treatment, T1 was only infected with E. tenella, T2 was treated with 5 ml/kg VCO feed and had E.
tenella infection, T3 was treated with 10 ml/kg VCO feed and had E. tenella infection, and T4 was treated 20ml/kg
VCO feed and had E. tenella infection. Differential leukocyte was counted with a blood cell counter. The data
obtained were analyzed using ANOVA and Duncan’s Multiple Range Test. The results indicated that a dose of 10
ml/kg feed and 20ml/kg feed of VCO could improve the differential leukocyte counts of chickens infected with E.
tenella by maintaining the counts of basophil, eosinophil, heterophil, monocyte, and lymphocyte in the normal range.
The present study concluded that VCO by a dose of more than 10 ml/kg would improve the differential leukocyte
counts of chickens infected with E. tenella.
Keywords: Differential leukocyte count, Eimeria tenella, Virgin Coconut Oil

brunetti, E. maxima, E. mitis, E. nectrix, E. praecox, and
E. tenella) were known to be pathogenic in chickens
(Chengat Prakashbabu et al., 2017), Among all Eimeria
species, however, E. tenella is the most pathogenic species
in which the predilection lies in the caecum and causes
caecal coccidiosis (Muazu et al., 2008). Coccidiosis is
controlled by adding anticoccidia to the feed (Pop et al.,
2019). Recently, the usage of anticoccidia is still the main
choice in the poultry industry as drugs administration is
more effective than just depending on the poultry immune
response (Alfaro et al., 2007; Pop et al., 2019). However,
regular using of anticoccidial drugs over a long period of
time had caused coccidian to become resistance to the
drug, so the use of anti-coccidia and antibiotics must be
reduced (Tipu et al., 2002).
There is a specific system in the body to eradicate
various infectious and toxic materials. So, the immune
system consisted of leukocyte (white blood cells) and
tissue cells that derive from leukocyte. A disruption of the
immune system leads to a change in the immune function,

INTRODUCTION
Coccidiosis caused by the parasite Eimeria tenella is the
main problem facing poultry farmers. This parasite has a
high virulence and multiplies intracellularly in the
digestive tract of chicken caecum (Habibi et al., 2016;
Fatoba and Adeleke, 2018). Coccidiosis is a disease
caused by protozoa in a phylum of Aplicomplexa and
genus Eimeria. Coccidiosis causes damage to the
gastrointestinal tract and primarily affects domestic
animals, wild animals, and poultry (Debbou-Iouknane et
al., 2018; Dubey, 2018; Bachene et al., 2019). Although
coccidiosis is a disease that was recognized long ago, the
impact of economic loss because of it causing coccidiosis
is becoming an important issue in society (Chapman,
2008; Debbou-Iouknane et al., 2018).
The economic loss caused each year by the
coccidiosis in a poultry industry around the world reaches
about US$ one billion, due to the decrease in poultry
performance and an increase in production cost (Berezin et
al., 2010). Seven species of Eimeria (E. acervulina, E.
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especially the cellular immune system such as leukocyte
(Roeslan, 1996). Therefore, the leukocyte count of
calculations can be used as one of the immune response
indicators to determine if there is an infection in the body
(Abdul Mohymen et al., 2014).
Virgin Coconut Oil (VCO) is a dietary supplement
which can be produced by Indonesian coconut farmers in
the home industry and is proved secure to be consumed by
a human. Hence, it is believed that VCO can also be useful
as a feed additive to be consumed by chickens (Attia et al.,
2020). Recent studies have shown those VCO exhibits
varying degrees of beneficial properties, such as antiviral,
antibacterial, antifungal, anti-inflammatory, antipyretic,
and antioxidant properties (Akinnuga et al., 2014). Virgin
Coconut Oil (VCO) has proven to have a broad spectrum
of
antimicrobial
activities
against
pathogenic
microorganisms, including Gram-positive bacteria, i.e.
S.aureus,
Listeria
monocytogenes,
Streptococcus
pyogenes, and Bacillus cereus; Gram-negative bacteria,
i.e., Escherichia coli, Vibrio cholera and Salmonella
Typhi and yeast, i.e. Candida albicans, C.krusei and
Pityrosporumovale (Long, 1968).
In addition, a recent study on the effect of VCO
against coccidiosis in broiler chicken indicated promising
results and could be used as an alternative method to
control coccidiosis in the poultry industry (Tan and Long,
2012). So, the objective of the present study was to
evaluate the effect of VCO in improving the differential
leukocyte count of broiler chicken infected with E. tenella.

cage, feed drink media and handlings) were in according
to “Bioethics of Poultry Production” (Macer, 2019).
Activation and multiplication of Eimeria tenella
oocysts
Eimeria tenella isolate was activated by infecting
five chickens at the age of two weeks that had never been
infected by coccidiosis with 10,000 doses each. The
chicken feces were collected on the seventh day after
infection until the chickens were slaughtered on day tenth
day. The feces were then mixed and placed in 2.5%
potassium dichromate (K2Cr2O7) medium at room
temperature (28° C) for 24-48 hours for the sporulation
process, so that the infectous oocysts of E. tenella were
obtained.
The sugar solution was mixed with the feces that has
been speculated in the 2.5% potassium dichromate and
placed in a beaker glass at the ratio of 1/1. The solution
was stirred until completely homogenous and then poured
into a petri dish. After five minutes and the oocysts rose to
the surface, the petri dish closed with the cover dish. After
30 minutes cover dish was lifted and washed with
equivalents including distilled water. The oocyst
suspension was then poured into a beaker glass. The
isolation was done 5 to 6 times. The oocyst suspension,
which still contained sugar, was washed with distilled
water and centrifuged at 2500 rpm for 5 to 10 minutes.
This process was performed 3-4 times until the oocyst
suspension became clear.
The oocysts count was performed using
Haemositometer-Improved-Neubauer. The oocysts were
observed and calculated under a microscope with 100×
magnification. The calculation was made from the oocysts
on four large squares in the corner of the courtroom. The
number of oocysts from each milliliter suspension was
therefore 2.5 × 1000 n = 2500 n. The desired infection
dose was prepared by diluting, so that each milliliter
contained the required number of oocysts.

MATERIALS AND METHODS
The present research used some equipment. There was
chicken cage, feed and drink media, label, scale, media for
gems, Slide, microscope, syringe, beaker glass, spuit, petri
dish, cover dish, centrifuge, pipet, cover glass, and Blood
Cell Counter.
The present research used Eimeria tenella from the
Parasitology Department of Universitas Airlangga, DOC
(Day Old Chick) strain Cobb from the chicken supplier in
Surabaya, 14 days old chicken with Specific Antibody
Negative (SAN), potassium dichromate (K2Cr2O7) 2.5%,
sugar solution 96%, equates, Giemsa 10%, distilled water,
methanol and Virgin Coconut Oil (VCO) from Vico
Bagoes by dr. Zainal Gani Jakarta.

Treatment of chickens
The experimental unit that was used in the present
study was healthy male Day-Old Chickens (DOCs) from a
chicken supplier in Surabaya. The chickens' diets were
standard feed for starter (0 to 7 days) and grower (8 to 34
days) diets, without coccidiostats additive (Tan and Long,
2012).
Samples of 30 DOCs were divided into five groups,
the controlled negative (T0) group, the control positive
(T1) group, the treatment I (T2) group, the treatment II
(T3) group, and the treatment III (T4) group. In the
control negative (T0) group, the chicken was not infected

Ethical Approval
Ethical regulations in the present study from the
perspective of an animal breeder and researcher (chicken

616

J. World Poult. Res., 10(4): 615-622, 2020

with E. tenella and was not treated with VCO. The
chicken’s cage was separated from the control positive
(T1) group and treatment (T2, T3, and T4). In the control
positive (T1) group the chicken was only infected with E.
tenella at the age of 21 days old but was not treated with
VCO. In the group of treatment I (T2), the chicken was
treated with five ml VCO/kg feed from one day old
chicken up to 28 days and infected with E. tenella at the
age of 21 days old. In the group of treatment II (T3), the
chicken was treated with 10 ml VCO/kg feed from oneday old chick up to 28 days and infected with E. tenella at
the age of 21 days old. In the group of treatment III (T4),
the group was treated with 20 ml VCO/kg feed from oneday old chick up to 28 days and infected with E. tenella at
the age of 21 days.

monocyte, and lymphocyte. The data on the leukocyte
count were given as follows. The results of basophil count
from the blood smear from E. tenella infected chicken that
had been treated with VCO are presented in table 1.
The data analysis of the VCO addition in the feed
indicated that there was no significant difference (p <
0.05) in the basophil count. The Duncan’s Multiple Range
Test indicated that the infected group had the highest
decreasing amount of basophil among other groups on the
day 6th after infection. The 3rd day after the infection group
had the highest amount of basophil count and the highest
number that could have got was from the T4 group with
one basophil cell. The sixth day after the infection,
infected group had less amount of the basophil and the
lowest number that could have got was from the T1, T3,
and T4 group with no basophil cell found. The results of
eosinophils count from the blood smear of chicken treated
with the VCO are presented in table 2.

Blood sampling and smear preparation
Blood sampling was done on hatch day, day three,
and day six after infection. The blood was taken from the
brachialis vein and then the blood smear was prepared.
One drop of the chicken blood sample was anticoagulant
in the first slide with a flat position. Then, the slide with
blood sample was shifted using another sterile slide with
an angel of 30° so that it formed a thin layer of blood and
it was dried at environment temperature. The blood smear
was then soaked into methanol as a fixation within five
minutes. The blood smear was dried at the environment
temperature and then soaks into gems stain for 30
minutes. Thereafter, the blood smear was washed with
water after staining, then the blood smear was placed
vertically and allowed to dry again. Then a drop of
Immersion oil was dropped on the blood smear and was
observed under a microscope with 1000× magnification.
The count started in the count area from the top left to
bottom, then shifted to the right and then to the up and
repeated until 100 cells of leukocyte were gotten based on
the types using blood cell counter.

Table 1. The result of the basophil count of the VCO
effect in chicken infected with E. tenella
Day after infection
0
3
6
T0
0.50a ± 1.00
0.50a ± 0.58
0.25a ± 0.50
T1
0.75a ± 0.96
0.75a ± 0.50
0.00a ± 0.00
T2
0.25a ± 0.50
0.50a ± 0.58
0.25a ± 0.50
a
a
T3
0.25 ± 0.50
0.25 ± 0.50
0.00a ± 0.00
T4
0.50a ± 0.58
1.00a ± 1.15
0.00a ± 0.00
a:
Means within a column with different superscripts differ significantly
(p < 0.05). T0: negative control, T1: positive control or infected with E.
tenella, T2: 5 ml/kg feed of VCO, T3: 10 ml/kg feed of VCO, T4: 20
ml/kg feed of VCO.
Treatment

Table 2. The result of eosinophil count of the VCO effect
in chicken infected with E. tenella
Day after infection
0
3
6
T0
2.00b ± 1.41
3.50a ± 2.08
4.25b ± 1.26
T1
4.25a ± 1.50
4.25a ± 1.25
6.75a ± 2.50
T2
4.50a ± 1.73
4.50a ± 1.00
2.50bc ± 1.29
T3
3.25ab ± 0.50
4.75a ± 2.63
1.00c ± 1.15
ab
a
T4
3.50 ± 1.29
4.75 ± 1.26
1.00c ± 0.82
a, b, c:
Means within a column with different superscripts differ
significantly (p < 0.05). T0: negative control, T1: positive control or
infected with E. tenella, T2: 5 ml/kg feed of the VCO, T3: 10 ml/kg feed
of the VCO, T4: 20 ml/kg feed of the VCO.
Treatment

Data analysis
The design of the present research used completely
randomized design. The data were analyzed by analysis of
variance (ANOVA) and then followed by Duncan’s
Multiple Range Test to compare the treatment effect of
each treatment.

The data in table 2 indicated that there was a
significantly different (p < 0.05) among each group which
increased in the third day and decreased in the sixth day
after the infection. The third day after the infection, the
infected groups which had the highest number of
eosinophil were T3 and T4. Otherwise, the sixth day after
the infection, the groups which had the less number of
eosinophil were also T3 and T4. Although the T3 and T4

RESULTS
The leukocytes count in each treatment group was
performed from the blood smear. These five distinct
leukocytes were basophil, eosinophil, heterophil,
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tenella; T2: 5ml/kg feed of VCO; T3: 10ml/kg feed of VCO; T4:
20ml/kg feed of VCO.

were not significantly different from each other, they
significantly different from other groups. T1 group was
significantly different from the T2 group on the sixth day
after infection. T1 group had the highest number of
eosinophil among all groups on the day six after infection.
Otherwise, T3 and T4 group had the lowest number of
eosinophil among all other groups on the day six after
infection. The results of heterophils count from the blood
smear of chicken treated VCO are presented in table 3.
The data of table 3 presented that the T3 and T4
groups were significantly different (p < 0.05) from all
other groups, although T3 and T4 group were not
significantly difference with each other. The highest
number of heterophil on the third day after the infection
was seen in the T2 group. The lowest number of heterophil
on the sixth day after the infection was seen in the T4
group. The results of Monocytes count from the blood
smear of chicken treated with the VCO are presented in
table 4.
The data had a significant difference (p < 0.05) in the
T4 group. The T1 group had the highest number of
monocyte on the third day after infection, while the T4
group had the lowest number of monocyte on the third day
after infection. The T4 group had the lowest number of
monocyte on the sixth day after infection. The results of
the lymphocyte count from the blood smear of chicken
was treated with the VCO are presented in table 5.
The data of table 5 indicated significant difference (p
< 0.05) on the sixth day after the infection. The T4 group
had the highest number of lymphocyte on the sixth day
after infection, while the T3 group had the lowest number.
The T2 and T3 groups showed significant difference at the
beginning of the trial, the third, and the sixth day after
infection. Although the T4 group showed a significant
difference at the beginning of the trial and on the third day
after infection, did not show any significant difference on
the third and sixth days after infection. T1 group or control
positive group showed a constantly decreasing number of
lymphocytes, in contrast to other groups which showed an
increasing number of lymphocytes.

Table 4. The result of monocyte count (%) of the VCO
effect in chicken infected with E. tenella
Day after infection
0
3
6
T0
5.50ab ± 1.91
5.50b ± 1.29
7.75a ± 1.50
T1
2.00c ± 0.82
8.25a ± 2.06
7.00a ± 2.16
T2
6.50ab ± 2.08
4.75b ± 1.26
7.75a ± 3.09
a
b
T3
7.75 ± 2.50
4.00 ± 1.41
10.50a ± 1.73
T4
4.50bc ± 1.00
4.50b ± 2.08
6.75a ± 2.50
a, b, c;
Means within a column with different superscripts differ
significantly (p < 0.05). T0: negative control, T1: positive control or
infected with E. tenella, T2: 5 ml/kg feed of the VCO, T3: 10 ml/kg feed
of the VCO, T4: 20ml/kg feed of the VCO.
Treatment

Table 5. The results of the lymphocyte count of the VCO
effect in chicken infected with E. tenella
Day after infection
0
3
6
T0
72.00b ± 3.74
77.00a ±2.70
79.75b ± 0.50
T1
80.00a ± 5.71
73.75a ± 2.87
73.75c ± 2.87
T2
75.50ab ± 3.78
78.50a ± 2.08
82.00b ± 2.45
T3
72.50b ± 4.04
76.75a ± 4.35
77.25bc ± 5.73
T4
77.75ab ± 0.16
75.25a ± 4.19
88.75a ± 5.93
a,b,c;
Means within a column with different superscripts differ
significantly (p < 0.05). T0: negative control, T1: positive control or
infected with E. tenella, T2: 5 ml/kg feed of VCO, T3: 10 ml/kg feed of
VCO, T4: 20 ml/kg feed of VCO.
Treatment

DISCUSSION
The average basophil count in each group was about zero
to two percent or was still within the normal basophil
range of one to four percent (Current et al., 1983), which
proved that VCO was able to affect the amount of
basophil. Basophil played the weakest role in the immune
system (Tizard, 2013; Eberle and Voehringer, 2016),
which is rarely found in the poultry blood under normal
conditions. That is the reason for the low percentage of
basophil in the total blood leukocytes.
The result also showed that the basophil increased on
the third day after infection, possibly due to the fact that
the basophil was stimulated at the inflammation site on the
caecal epithelial caused by E. tenella. Basophil contains
serotonin, heparin, and histamine that stimulate blood flow
to the site of inflammation (Bijanti et al., 2010).
Otherwise, the basophil decreased on the sixth day after
infection, possibly because VCO acts as an antiinflammation substance (Sharifi-Rad et al., 2017). Virgin
coconut oil has anti-inflammatory, moderate analgesic,
and antipyretic properties (Intahphuak et al., 2010). It had
been shown that fatty acids such as oleic and stearic acids
in VCO attenuated the activity of polymorph nuclear

Table 3. The result of the heterophil number of VCO
effect in infected chicken with E. tenella infected chicken
Day after infection
0
3
6
T0
13.75a ± 2.22
13.5a ± 2.08
7.75a ± 1.50
T1
12.00a ± 2.94
11.00a ± 1.63
7.00a ± 2.16
T2
13.25a ± 2.22
11.75a ± 1.70
7.75a ± 3.09
T3
15.25a ± 1.89
4.00b ± 1.41
10.50a ± 1.73
T4
13.75a ± 2.63
4.50b ± 2.08
6.75a ± 2.50
a, b;
Means within a column with different superscripts differ significantly
(p < 0.05). T0: negative control; T1: positive control or infected with E.
Treatment
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leukocytes, which led to the suppression of inflammatory
processes. It was suggested that the proportion of fatty
acids integrated into membrane phospholipids affect
membrane fluidity, which in turn could influence cell
function (Zakaria et al., 2011). VCO had monolaurin and
monocaprin substance, a monoglyceride substance that
was used as anti-microbe, anti-viral, antibacterial, and
antiprotozoal because they can dissolve the lipid-coated
wall of the microbes, causing the cells of the microbes to
rupture and die, so the amount of the parasites in the
tissues and the amount of basophil would reduce (Arlee et
al., 2013).
The data showed a significantly different (p < 0.05)
eosinophil counts. The data showed that the T3 and T4
group had the highest amount of increasing number of
eosinophil on the third day after infection. Increasing
numbers of eosinophils might be due to the VCO, which
could help stimulate the immune system of the chicken.
Even though eosinophil is most active during helminth
parasite infection, some studies stated that the coccidian
parasite could also lead to eosinophilia (Nutman, 2007).
On the sixth day after infection, the most decreasing
amount of eosinophil was observed in the T3 and T4
group. This might be because the VCO acted as an
antiprotozoal and anti-inflammation, so the number of
parasites in the tissues and the amount of eosinophil would
decrease.
The normal range of eosinophil in the blood is about
2-8% of the total amount of leukocytes, so the number of
eosinophil in the present research was still in the normal
range. Eosinophil neutralize inflammatory factor released
by mast cells and basophils in type 1 hypersensitivity
reaction (Tizard, 2013). Eosinophil acts as a regulator of
parasite infection by attaching to the parasite and releasing
toxic substances to the parasite (Wen and Rothenberg,
2016). Eosinophil regulates the allergic reaction and acute
inflammation, which can stimulate tissue damages (Jain,
1993).
It was known that eosinophils interact with
homocytotropic antibodies (IgE and IgG), mast cells, and
basophils. The antibody and T lymphocytes provided
specificity for the reaction, and the IgE on mast cells
attracted eosinophils to modulate the inflammatory
reaction. The relative amounts of tissue IgE, extractable
histamine, and eosinophil suggested that these components
form the immune system that was most pronounced on
body surfaces, immunologically mediated, often parasitic
related and frequently associated with eosinophilia (Ross
et al., 1999).

The data in the table 3 indicate that there was a
significant number of heterophilic differences (p < 0.05)
between each day after infection, although there were still
decreasing numbers of heterophil on the third and sixth
days after infection. The results shown in the table 3 also
announce that the average amount of heterophil tended to
decrease constantly. A decrease in the amount of
heterophil might be because heterophil has the opposite
effect on lymphocytes called the H/ L ratio and this ratio is
influenced by diseases and infection (or the stress
hormones produced by infection) (Davis et al., 2008). It
could also happen because VCO stimulated the host cellmediated immune system, which was done by lymphocyte
T.
Heterophiles could survive in tissues for one to two
days. In the present study, however, the heterophiles
decreased steadily for six days, possibly because VCO
constantly helps reduce the inflammatory factors as was
given to the chickens daily. Heterophile has most of the
lysosomal enzymes, which are proteolytic enzymes used
to digest bacteria and foreign protein materials (Guyton
and Hall, 2006). Heterophiles find, digest, and kill foreign
bodies and also acts as the first line of defense (Ganong
and Ganong, 1995).
In table 3, the number of heterophile (8.33%11.67%) was considered below the normal range (20.9%
or 25%-30%) and reported as heteropenia. Heteropenia
could be observed in the chicken infected with E. coli after
three and six hours. Heteropenia or heterophilia in
chickens could occurred with inflammation or infection,
stress and sometimes neoplasia (DeRosa et al., 1992).
The data in table 4 indicate a significant difference in
monocyte counts, although the T4 group had the lowest
number of monocytes on the sixth day after infection, as
VCO might reduce the oocyst in the chicken, which would
lead to a decrease in the inflammatory factor. If the
inflammatory factor is reduced, it also decreases the
migration of monocytes to the caecal tissue. The reduction
in the monocytes could indicate the healing process. The
administration of VCO increased the secretion of thyroid
hormone, which led to an increase in the metabolism
process. If the metabolism increases, the cell function will
be more efficient, which helps to protect the body from the
bad condition and also accelerate the healing process
(Boateng et al., 2016).
Monocytes are produced in the bone marrow about
three to eight percent of the total leukocytes in the blood.
Monocytes in poultry are the largest leukocytes with
various forms from rounded to amoeboid shape.
Compared to lymphocytes, the chromatin granules of the

619

Faradilla et al., 2020

monocyte nucleus are less accumulated. Monocytes
indicated phagocytic activity and migration into the tissues
to become macrophages (Bijanti et al., 2010). Apart from
the macrophage, monocytes are important to maintain the
immune
response
by
releasing
glycoprotein
regulators/monokines such as interferon, interleukin-l,
hormone-like AMP (Adenosine Monophosphate), and
active pharmacological substances such as prostaglandines
and leukotrienes (Tizard, 1982).
The data in table 5 reveal significantly different (p <
0.05) lymphocyte counts, but the group treated with VCO
indicated a more constant increase in lymphocyte count
than the control negative group, and the T4 group had the
most lymphocytes counts. It was known that palmitate and
myristate acid in VCO are the phospholipid component of
T lymphocytes. Therefore, VCO could stimulate
lymphocytes and produce an antibody in the chickens
(Gordon, 2003).
The T lymphocyte plays an important role in
stimulating the immune system against certain diseases
and stress factors. The T lymphocyte would react directly
to antigen presented to the cell surface by an AntigenPresenting Cell (APC). The Th-CD4 interaction served to
maintain the Th-APC binding intact during the specific
antigen activation (Hussain et al., 2004). Lymphocyte Th
would activate macrophages as a cellular immune
response against infection with the intracellular pathogen
(Gordon, 2003).
The result in table 5 shows that the T4 group had the
highest lymphocyte counts, although the T3 had the lowest
lymphocyte counts and the most stable increase in the
lymphocyte counts. Possibly because VCO reduced the
oocysts, so that the lymphocyte counts reduced. The stable
increase could indicate the VCO function as an
immunostimulant. The percentage range of lymphocyte
count for T0-T3 was 75.5% to 82% or was still in the
normal range of lymphocytes (24%-84% of total
leukocytes in the blood), but the T4 group on the sixth day
after the infection indicated that the lymphocytes count
was more than the normal range, possibly because the
stress effect of the chicken or the 20 ml/kg feed dose of
VCO had too much influence on the lymphocyte T
production.
Eimeria tenella infection in chicken could cause the
lymphocyte counts to reach 87% or exceed the normal
range. The increase in the lymphocyte count could
attributed to the effect of the inflammation of the caecaintestine (Patra et al., 2010). Chronic antigenic stimulation
could lead to a greatly expanded circulating lymphocyte
pool since the primary functions of the lymphocyte are

immune response, humoral antibody production, and cellmediated immunity (Jones, 1999). Cell-mediated
immunity plays an important role in protecting the chicken
from coccidial infection.
There is increasing evidence that cell-mediated
immunity plays a major role in resistance to infection, as T
lymphocytes appear to respond to coccidial infection by
both cytokine production and a direct cytotoxic attack on
infected cells (Lillehoj and Trout, 1996; Yun et al., 2000).
CONCLUSION
The research result proved that adding Virgin coconut oil
could improve the different leukocyte counts of chicken
infected with E. tenella. The virgin coconut oil at the dose
of 10 ml/kg feed as a dietary supplementation and 20
ml/kg feed had the most significant result in improving the
different leukocytes counts of the chicken infected with E.
tenella. So, dietary ingestion of efficient vegetable oil
especially Virgin coconut oil, regardless of efficient
farming, could be useful in combating some parasitic
diseases.
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