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Abstract: A detailed understanding of the bioactive effect of feeding plant by-products or its extract to reduce
the incidence of coccidial infection in birds remains a challenge. Essential oils (EO) from Oregano (Origanum
vulgare L), Thyme (Thymus vulgaris L.) and Garlic (Allium sativum) as natural alternative feed additives were
evaluated on the growth performance and health state of broiler chickens' infected with Eimeria species
(spp)-Seven groups of broiler chickens were conducted in the present study. G1 is the control negative group
fed on basal diet (BD). G2 is a group fed on basal diet and medicated with Amporolium sulfate 20% (2gm/litter)
as a reference drug. Groups G3 and G4 were fed on basal diet supplemented with EO blend of Oregano (10 mg/kg
diet), thyme (10 mg/kg diet) and Garlic (Smg/kg diet) up to 35 day of age and 15 day of age, respectively. G5 and
G6 were fed on basal diet supplemented with EO blend of Oregano (20 mg/kg diet), thyme (20 mg/kg diet) and
Garlic (10mg/kg diet) up to 35 days and 15 day of age respectively. Group G7 fed on basal diet and act as control
positive. At 15 day of age all groups were infected with Eimeria spp oocyst (20000 sporulated oocyst/ bird)
except control negative group (G1). Results showed improvement in body weight, relative growth rate and feed
conversion ratios of EO" supplemented groups specially G3 and G4. The lowest growth performance was for
the control positive group, which infected with Eimeria without medication or essential oils supplementation.
There were gradually decrease in oocysts count that shed from infected supplemented groups (G5 and G6)
comparing with Amprolium sulfate treated group. No significant changes were found in serum total protein,
albumin and globulin while significant increases in serum glucose, total cholesterol and significant decrease
in triglycerides levels in all groups compared with the control groups. Belonging to carcass traits, EO
supplementation showed no significant improvement in carcass traits. It was concluded that essential oils blend
of Oregano, Thyme and Garlic improved broiler's performance and could be used as anticoccidial phytobiotic.
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INTRODUCTION

Phytogenic feed additives or phytobiotics are plant
derived natural bioactive products used to improve the
performance of animals and poultry affecting their growth
and health, positively. This class of feed additives has
recently gained increasing interest, especially for their
use in poultry nutrition. Phytobiotics have the ability
to positively modulate microflora, improve broiler
performance and control pathogen, especially those with
zoonotic implications [1]. One category of phytobiotics is

essential oils (EO) and their blend, which can exert a
variety of production enhancements including the
potential for selective antimicrobial effects [2] and
enhance digestion [3]. Coccidiosis is a parasitic disease
that influences farm animals and poultry leading to real
economic losses. In poultry, this occurs by affecting
different parts of intestine therefore impairs feed
utilization, decrease broilers growth and egg production
of laying hens causing death of birds and expending a lot
of money for vaccination and inclusion of anticoccidial
drugs into the diet for long period [36, 37]. Anticoccidial
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drugs have been reasonably effective on preventing
serious outbreaks of coccidiosis among birds reared for
broiler market. However, the life of most of these drugs is
limited due to the emergence of resistant strains of Eimeria
[38]. Therefore, a pressing need for an alternative method
of control is required. Hence necessity for cheap and safe
alternatives rises up. Essential oils from Oregano
(Origanum vulgare L), Thyme (Thymus vulgaris L.) and
Garlic (Allium sativum) supplements were evaluated as
natural alternatives bioactive compounds in broiler" diet.

The essential oil obtained from O. vulgare comprises
more than 20 ingredients acting synergitical, most of
which are phenolic antioxidants [4]. Major components
are carvacrol and thymol that constitute about 78 to 82%
of the total oil [5]. Thyme (Thymus vulgaris ) is a member
of lamiaceae family with the main components of phenols,
thymol 40% and carvacrol 15% [6]. The beneficial value of
thyme in poultry industry has been reported [7]. Garlic
(Allium sativum L.) has antimicrobial, antioxidative,
hypocholesterolemic and antihypertensive properties [8,9]
and have been known from ancient times. Scientific
research has shown that these effects can be attributed to
its bioactive components, the most important among
which are sulphuric compounds, allin, diallylsulphide,
allyldisulphide and allicin defined by Kumar and Berwal
[10]. Moreover, garlic is very rich in aromatic oils which
enhance digestion and positively influenced respiratory
system. A detailed understanding of the bioactive effect
of feeding plant products and phytochemical blends to
reduce the incidence of coccidial infection in birds
remains a challenge. So the aim of the present study is to
evaluate the effect of dietary supplementation of
commercially available essential oils blend of Oregano,
Thyme and Garlic on the growth performance and health
state of broilers infected or non infected with Eimeria
species.

MATERIALS AND METHODS

Birds and Treatments: The experiment was carried out
under the protocol approved by the faculty of veterinary
medicine Sadat City University, Egypt. A total of 210 one-
day old chicks “cobbs,,” were randomly allotted to 6 floor
pens with 30 birds each. Broilers were raised to 35 days
and fed corn- soya bean based diet (1-15 day of age) and
grower-finisher diet (15-35 day of age) which were
formulated to guarantee or exceed recommended nutrients
requirements [11]. One basal diet was mixed for each
dietary period and the additives were blended in
according to treatment distribution at the later time
(Table 1). The chicks were allocated in groups as follow:
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G1 = Fed on basal diet with no supplementation (Control
negative)

G2 = Fed on basal diet and medicated with amprolium
sulfate 20% at dose 2g/liter

G3= Fed on basal diet supplemented with EO blend of
Oregano (10 mg/kg diet), thyme (10 mg/kg diet) and
Garlic (5Smg/kg diet) till 35 day age

G4 = Fed on basal diet supplemented with EO blend of
Oregano (10 mg/kg diet), thyme (10 mg/kg diet) and
Garlic (S5mg/kg diet) till 15 day age

G5 = Fed on basal diet supplemented with EO blend of
Oregano (20 mg/kg diet), thyme (20 mg/kg diet) and
Garlic (10mg/kg diet) till 35 day age.

G6 = Fed on basal diet supplemented with EO blend of
Oregano (20 mg/kg diet), thyme (20 mg/kg diet) and
Garlic (10mg/kg diet) till 15 day age.

G7 = Fed on basal diet without supplementation (Control
positive)

Table 1: Ingredients and nutrients composition (% DM) of broiler's basal

diets
Ingredients Starter Grower-Finisher
Yellow corn % 56.5 58.6
Soybean meal (44%) 32.0 30.6
Corn gluten (60%) 6.0 3.6
Vegetable oil 1.0 3.0
Common salt 0.3 0.3
Essential oil blend' 0.1 0.10r0.2
Dicalcium phosphate? 1.7 1.7
Vit. * and min. mixture* 0.3 0.3
Limestone 1.6 1.44
DL-Methionine® 0.13 0.12
L- Lysine-HCL® 0.17 0.14
Sodium bicarbonate 0.20 0.10
Chemical composition
Crude protein 21.80 19.90
ME Kcal/Kg 2900 3015
C/P ratio 133 151
Calcium 1.10 1.0
Available Phosphorous 0.45 0.42
Methionine 0.47 0.45
Lysine 1.2 1.0

"Essential oil blend: 1 Kg contains 10 g of Oregano, 10 g of Thyme and 5
g of Garlic), which is patent product (Mg2Mix, France, Intermedicavet Co.,
VMD, sole agent, Egypt). The recommended dose is one Kg per ton feed
(G3 and G4), which is duplicated in group G5 and G6 (2Kg/ton). *Dicalcium
phosphate, 18% granular phosphate and 23 % calcium. *Each 1.5 kg contain:
vitamin A 12000000 IU, vitamin D3 3000000 IU, vitamin E 40000 mg,
vitamin K3 3000 mg, vitamin B1 2000 mg, vitamin B2 6000 mg, vitamin
B6 5000 mg, vitamin B12 20 mg, niacin 45000 mg, biotin 75 mg, folic
acid 2000 mg, pantothenic acid 12000 mg. *Each 1.5 Kg contain:
manganese 100000 mg, zinc 600000 mg, iron 30000 mg, copper 10000 mg,
iodine 1000 mg, selenium 200 mg and cobalt 100 mg. *DL-Methionine,
Met AMINO® (DL-2-amino-4-(methyl-thio)-butane acid, DL-methionine,
e-amino-Y-methyl-oily acid) by Feed Grade 99% (EU). °L-Lysine HCL 99%
(Feed Grade) L-Lysine: 78.0% Min (Indonesia)
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Management and Housing: Top-dressed litter with 2 inch
of fresh wood shavings was used as bedding. The
temperature was set at 30 to 33°C during the first week
and was reduced by 2 °C per week until 20 °C was
reached. Relative humidity was about 60 to 80%. The
lighting program was 23L:1D. Access to feed and water
was provided on an ad libitum basis.

Coccidial Strain and Infection: A native strain of
sporulated Eimeria spp oocysts were obtained from
Department of Parasitology, Faculty of Veterinary
Medicine, University of Sadat City. The strain is a pooled
colony of the oocysts (E. tenella 30%, E. maxima 20%, E.
acervulina 20%, E. necatrix 15% and E. mitis 15%). At 15
days old, all groups were infected orally except the control
negative (G1) with 20.000 sporulated oocysts/birds. Mean
oocyst count/gm of dropping was performed at days 5, 6,
7, 8 post infection using the McMaster counting
technique according to the method described by Long
and Joyner [12].

Performance Measurements: Body weight (BW) and
feed intake were monitored on a pen basis weekly; while
weight gain (BWG), relative growth rate RGR [39] and feed
conversion ratio FCR [40] values were consequently
calculated. Mortality was also recorded on a daily basis in
each pen. Chickens were killed by cervical dislocation at
the end of the trial. Six birds per treatment group were
randomly selected for determining of carcass yield and
traits. They were defeathered, eviscerated and dressed.
Carcass parts such as liver, gizzard, heart, spleen, bursa of
Fabricius and breast muscle were collected by removing
skin, fat and connective tissue.

Sampling: At the end of experiment, 4 birds from each
group were randomly selected for blood analysis. Blood
samples were obtained from wing vein and directly
aliquoted into 2-mL sterile vials and allowed for one hour
at room temperature (23°C) for complete coagulation and
for 3h in refrigerator (4°C) for complete separation of
serum before centrifugation at 1500 rpm, 6°C for 20 min.
After centrifugation, the serum was aliquoted into 1-mL
vials and stored at -20 °C for serum determination of
glucose, total protein, albumin, cholesterol and
triglycerides, using Spectrophotometer and commercially
available kits (Biosystem S.A, Costa Brava, 30, Barcelona,
Spain) according to manufacturer’s instructions.

Statistical Analysis: Experimental data were analyzed as
a randomized block design. All data were subjected to
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one-way ANOVA by the GLM procedure using the SPSS
18.00 statistical package (SPSS Ltd., Surrey, UK).
Duncan’s test was carried out to assess any significant
differences at the probability level of P< 0.05 among the
experimental treatments. Mortality data were not
subjected to statistical analysis because just 4 chicks died
throughout the experiment (One bird from G3, G4, G5, G6
each) and only after infection.

RESULTS

The mortality rate was 3.3% in groups G3, G4, G5 and
G6 while in G7 was 28% and there was no mortality in
Gland G2

Growth Performance: Body weight (BW), body weight
gain (BWGQ), relative growth rate (RGR) and feed
conversion ratio (FCR) are presented in Table 2 and
showed that:

Live BW, BWG and RGR increased significantly in
birds of group G3 and G4 when compared with other
groups all over the experimental period.

FCR improved significantly in G3 and G4 when
compared with other groups.

The lowest values were for control positive group G7.

Serum Parameters: Table 3, presents the effects of
experimental diets on some serum parameters of broiler
chickens at 35 days of age, which showed:

No significant differences were found among groups
on concentration of serum total protein, albumin and
globulin, except for G2 which showed significant
decrease in serum total protein and albumin
compared to control and other groups.

Increased serum glucose levels in all treated infected
groups, which were significant in groups G2, G3 and
G5 while was insignificant in groups G4, G6 when
compared with control positive and negative groups.
Significant increase in serum cholesterol level in all
groups compared to the control negative and
positive groups while G2 showing significant
decrease.

Significant decrease in serum triglycerides level in all
groups compared to the control groups.

Carcass Characteristics: Table 4 showed the effects of
experimental diets on carcass characteristics showing
that:
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Table 2: Body weight (BW), body weight gain (BWG), relative growth rate (RGR) and feed conversion ratio (FCR)values of broiler chickens in response

to diet and age

Groups
Age Gl G2 G3 G4 G5 G6 G7
7 days
BW, g 157.8+5.9 169.4 £4.9 162.5+4.7 162.5+4.7 160.9 3.9 160.9 3.9 163.8 £6.79
BWG,g 117.8+5.9 1294 +49 122.5+4.7 122.5+4.7 120.9 £3.9 120.9 +3.9 122.8 +8.8
RGR, g 1.18+2.5 1.22+1.9 1.194£ 1.9 1.194+1.9 1.193 £ 1.6 1.193 £ 1.6 1.12+4.5
FCR 1.66°+9.0 1.50°+ 6.2 1.93°+8.10 1.93°+8.10 1.92°+ 6.8 1.92°+ 6.8 1.92°+13.3
14 days
BW, g 345.0°+9.1 345.7°+12.5 393.1°+£9.9 393.1°£9.9 366.0"+ 8.4 366.0%+ 8.4 390.0°+ 15.1
BWG, g 185.3°+10.2 175.7°+ 14.9 231.5*+10.8 231.5+10.8 205.0%+9.1 205.0%+9.1 226.3*+16.2
RGR, g 0.738 +4.05 0.673 £5.08 0.831+3.3 0.831+3.3 0.773 £3.1 0.773 £3.1 0.817 +7.05
FCR 1.9+0.19 2.1+£0.34 1.8+£0.12 1.8+0.12 2.09+0.2 2.09+0.2 1.84 +£0.38
21 days
BW, g 644.7* +20.6 608.0*+21.1 651.1°+27 662.0° + 24 619.2°+ 18 611.5%+27 510.7°+ 40.6
BWG, g 322.0 +£16.5 267.5+29.2 252.1+304 251.2+28.0 231.4+19.6 222.6 +29.1 120.0 £43.5
RGR, g 0.635*+ 3.1 0.566®+ 6.3 0.465°+ 4.8 0.463°+4.9 0.455°+3.2 0.566®+ 5.8 0.268*+ 11.1
FCR 2.05+0.1 2.5+0.29 24+15 3.0+0.5 2.8+£0.26 1.7+£0.87 2.05+4.0
28 days
BW, g 1008*+26.5 915.0°+31.4 12102+ 45.2 1152.0°+28.3 1034.2°+18.9 1039.6°+ 18.9 6784 42.5
BWG, g 343.6“+ 34.8 305.79+36.4 576.0°+ 55.0 481.1%°+32.2 413.4%4+20.1 428.0%+32.6 167.3°+ 66.8
RGR, g 0.412°+3.8 0.400°+ 4.6 0.620°+ 5.2 0.529%+3.5 0.525%+2.7 0.525%+ 4.9 0.281°+9.1
FCR 2.7°4+0.28 3.0°+0.41 1.3+ 0.12 1.6*+0.11 1.9°+8.3 1.9°+0.2 2399+ 14
35 days
BW, g 1667°+29.7 1577°+59.5 1836+ 58.5 1840°+47.4 1606°+ 37.8 1676+ 56.4 967°+ 80.7
BWG, g 705.0° +48.3 662.0° = 82.0 6264 +76.0 692.7°+49.6 584.0°+40.7 645.6°+61.9 289.0°+110.3
RGR, g 0.520*+3.3 0.5274+5.8 0.410°+ 4.6 0.462°+3.0 0.442°+2.7 0.473*+3.8 0.350°+6.3
FCR 1.4°£0.13 1.6°+0.18 1.8*+£0.2 1.5°£0.12 1.78£0.12 1.6°£0.15 3.11°+0.32
0-35days
BWG, g 1627°429.7 1537°+59.9 1796.4*+£58.5 18007+ 47.48 1566°+ 37.8 1636.2°+ 56.4 967°+75.7
RGR, g 1.910°+ 1.6 1.900°+ 3.5 1.913*+2.6 1.914*+£2.1 1.902°+ 2.1 1.906°+2.9 0.93°+ 5.6
FCR 1.79%+ 3.5 1.95°+ 7.3 1.619£5.1 1.66%+ 4.4 1.90%+ 4.4 1.82+ 6.1 2.589x£12.5
®edyalues in the same row with a different superscript differ significantly at P 0 0.05
Table 3: Effect of experimental diets on some serum parameters of broiler chickens at 35 days of age

Groups

Parameters Gl G2 G3 G4 G5 G6 G7
Total protein (g/dl) 3.5%£0.02 2.7°+0.02 3.6'+0.07 3.2%40.17 3.4°+.011 3.3%0.2 3.3*+0.34
Albumin (g/dl) 1.5+0.016 1.03°+0.03 1.3*£0.01 1.20.17 1.2%+0.17 1.440.01 1.4°+0.09
Globulin (g/dl) 2.0+0.18 1.6+0.00 2.3+0.08 2.05+0.34 2.1+0.09 1.8+0.20 1.8.+£0.61
Glucose (g/dl) 208.75+2.01 244.68+0.75 217.95*+4.6 213.52%+1.15 249.39%1.15 210.68%+1.8 206.43°+5.01
Cholesterol (mg/dl) 95.75%+2.8 71.42°43.6 143.43%+1.2 155.28%+1.7 125.041.1 85.14%1.7 98.357+4.8
Triglyceride (mg/dl) 69.48%0.74 43.28440.50 67.46%+1.0 60.281.7 58.711.7 61.19%5.6 71.332+1.45

®dyalues in the same row with a different superscript differ significantly at P 0 0.05
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Table 4: Effect of experimental diets on the carcass traits and relative weights of organs (% BW) of broilers at 35 days age

Groups

Parameters Gl G2 G3 G4 G5 G6 G7 P
Dressing 0.67°+£0.002  0.69°+ 0.007 0.72%+0.001 0.66° + 0.004 0.67°+0.007 0.654+0.001 0.62¢+0.02
Liver 2.7%+0.008 2.2%+£0.001 2.5£0.005 2.7+ 0.006 2.6 *£0.006 2.4*+£0.001 2.2+0.019
Gizzard 2.3 +0.005 2.5+0.001 2.2£0.005 2.6 +£0.001 2.4 +0.001 2.2+0.001 2.2+0.08 NS
Heart 5.07*+£0.006  6.06°+ 0.002 5.7+ 0.006 4.6°+0.001 6.1*+0.001 5.2*+0.006 5.2+ 0.018
Spleen 1.02¢+0.002  1.3°+0.002 1.2 <+ 0.006 1.9°+0.005 1.7 ©£0.006 2.4*+0.005 1.01°+0.02
Bursa of fabricius  2.05 + 0.001 1.8 £0.001 2.2+0.003 2.1+0.001 2.1+ 0.001 2.2+0.004 1.9£0.06 NS
Breast meat % 0.17*£0.003  0.14°+£0.001  0.167 *+0.003 0.164 °+0.002 0.178 *+ 0.009 0.143°+ 0.001 0.16*+0.08
®dyalues in the same row with a different superscript differ significantly at P 0 0.05
Table 5: Effect of experimental diets on Eimeria oocyst counts shed from infected birds

Groups
Day Gl G2 G3 G4 G5 G6 G7
5" Dpi 0 13233.3°+ 272 10633.3°+ 650 13666.6°+ 440 8166.66 9+ 881 9300.0¢ +145 40100.0* £1005
6" Dpi 0 13233.3¢4+333 14166.6° + 166 21666.6°+ 145 11033.3°+ 333 9833.337+145 38033.33* +950
7" Dpi 0 20033.3°+ 366 17733.34£721 35366.6°+ 251 15500.0° + 368 15266.6°+120 45266.6°+890
8" Dpi 0 20533.3°+ 305 17400.0%+ 333 23666.6"+ 200 12200.0"+ 333 13666.6°+290 49626.6* £1100
9" Dpi 0 14866.6°+ 100 11300.0%+ 296 16666.6°+ 173 8300.0°+ 666 10433.39+185 44333.32 £1012

®dValues in the same row with a different superscript differ significantly at P © 0.05

* No significance differences were found in the relative
weights of liver, gizzard, heart and bursa.

* Significant increase in weights of spleens in groups
G6, G4 and G5 compared to control groups and other
groups.

*  Significant increase in dressing weights of groups G2
and G3 when compared to control and other groups.

»  Significant decrease in breast meat percentages in all
groups when compared with control groups except
G5 which showed no significant differences.

Qocyst Count: Table 5, showed the effect of EO blend
supplementation on oocystic count shed from infected
broilers from 5" to 9" days post infection, the data
revealed significant decrease in oocyte count in groups
G5 and G6 compared to amporolium treated group and
other groups.

DISCUSSION

Higher values of final BW, BWG and RGR were
observed in broiler chickens of groups G3 and G4
compared with the control and other groups. Dietary
inclusion of EO blend of Oregano (10 mg/kg diet), Thyme
(10 mg/kg diet) and Garlic (5mg/kg diet) improved the

cumulative FCR in these two groups compared to the
control group groups. Higher BW was recorded by broiler
chickens in groups G3 and G4 in the second and 5" week
of age. The lowest values were for the control positive
groups as a result of infection. These results indicate that
dietary supplementation of broiler's basal diet with EO
blend of Oregano (10 mg/kg diet), thyme (10 mg/kg diet)
and Garlic (5mg/kg diet) either only till the end of starter
period (G4) or throughout the experiment (G3), was
effective in improving growth performance of broiler
chickens. This effect was higher than the control negative
group or even the groups supplemented with double dose
of EO blend of Oregano (20 mg/kg diet), Thyme (20 mg/kg
diet) and Garlic (10 mg/kg diet) or amprolium sulfate.
These findings are supported by the results of
Roofchaee et al. [13] who found that inclusion of 600
mg/kg of EO in the grower diet of broilers increased
significantly the body weight gain and improved FCR
compared with control group. Also the findings are in
agreement with those of Marcincak er al. [14] who
suggested that the effect of herbal essential oils on the
growth performance may be due to the greater efficiency
in the utilization of feed resulted in enhanced growth.
Similarly, Prasad et al. [15] found that some bioactive
components of essential oils especially carvacrol and
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thymol, improved FCR in broiler chickens related to
increased efficiency of feed utilization. These results also
are in consistent with Lewis ez al. [16] who reported that
garlic extract increased BWG and improved FCR in
broilers between the 7" to the 27" day of age. Alcicek et
al. [17] indicated that broilers which received dietary
blend of essential oils had higher weights and feed
intakes with lower FCR than control group. There is
evidence to suggest that herbs, spices, various plant
extracts especially herbal essential oils have appetite and
digestion stimulating properties [18]. Windisch et al. [19]
indicated that phytogenic compounds may specially
enhance activities of digestive enzymes and nutrient
absorption. Also, the improvement in bird’ performance
was greater with the diets contained oregano herb than in
the control group in the study of Florou-Paneri ef al. [20].
On contrary to these results, Cross et al. [7] reported that
dietary inclusion of 1g/kg diet of oregano essential oil in
broiler diet could not affect the growth performance
parameters and Demir ez al. [21] concluded that addition
of Thyme and garlic powder to broiler's diet didn’t affect
growth and FCR during the experiment.

As shown in table 3, the total serum protein, albumin
and globulin levels have not changed significantly in all
treated groups compared with control groups. These
results are in agreement with that of Jawad Ala Al Deen
[22] who found no significant effect in serum total protein,
albumin and glucose levels in broiler chickens fed diets
supplemented with 10 and 15% of garlic. Similarly, Fadlalla
et al. [23] found no significant effect in serum total
protein, albumin and globulin of broiler chicken fed diet
supplemented with 0.15, 0.45, 0.3 and 0.6 % of garlic
extract. Concerning serum glucose level, it has been
shown that all of the treated groups show increased
serum glucose level, which was significant in groups G2,
G3 and G5 while was insignificant in groups G4, G6
compared with the control groups. This means that the
etheric oil supplementation either with the lower or higher
level of EO blend along the study or onle till the end of
starting period, increased serum glucose level. Actually
many researchers found that garlic and thyme has
hypoglycemic effect and proposed that garlic can act as
anti-diabetic agent by increasing either pancreatic
secretion of insulin from beta cells or its release from
bound insulin [24].The principal active ingredients are
believed to be allyl propyl disulphide and diallyl
disulphide oxide (Allicin). Although, other constituents
such as flavonoid may play a role as well. Some
experimental evidence suggests that allyl propyl
disulphide lower glucose levels by competing with insulin
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for insulin-inactivating sites in the liver. This led to an
increase in free insulin [25]. However, another investigator
noticed that garlic could not decrease the level of glucose
in blood in non diabetic normal animals [26]. Grodsky et
al. [27] found that substances that cause antagonist
between garlic and natural insulin, such action may occur
in this experiment as there was slight elevation in the
glucose level in bird fed diets contained garlic EO.

The results also indicated higher total cholesterol in
all groups when compared with the control groups, which
is contradicting with the finding of Mansoub and
Myandoab [28] who found decrease in cholesterol in
chickens supplemented with thyme. Also the results are
in contrary with that of Jawad Ala Al Deen [22] who
found reduction of cholesterol levels in blood of chicken
supplemented with garlic. It is clear in many studies that
garlic extract and EO blend have been shown to lower
plasma lipid and cholesterol which accompanied by
depressed activities of lipogenic and cholestologenic
enzymes and inhibition of hepatic cholesterol synthesis.
In study on dogs [29] it was stated that dietary
supplementation of garlic elevated the cholesterol level in
blood then after 4-5 months decreased. They have
attributed this finding to the effect of garlic on gradual
releasing of cholesterol from its storage leading to
elevation of cholesterol level in blood, then decreased
when the storage is exhausted, which might be occurred
in the present study. The results revealed significant
decrease in triglycerides level in all groups compared to
the control groups, this is supported by the finding of
Mansoub and Myandoab [28] who found decreased
blood triglycerides in chickens supplemented with thyme.

The results of carcass traits of birds showed that no
significance differences were found in the relative weights
of liver, gizzard, heart and bursa. There was no significant
effect for EO supplementation on the relative weights of
organs, which were in agreement with those of Ocak et al.
[30] who found no significant effect on carcass traits in
broiler chickens supplemented with thyme. Also, our
findings agreed with those of Fadlalla et al. [23] who
found no significant effect on the carcass weights and
organs of broiler chickens fed diet supplemented with
0.15, 0.45, 0.3 and 0.6 % of garlic extract. Our results of
dressing weight and breast meat yield weren’t agree with
some studies [28, 31] who found higher carcass and
breast meat yield of broilers fed diet supplemented with
garlic and thyme. The lower weight of carcass or lack of
significant effect of etheric oil supplementation of broilers
in the present study on relative weights of organs may
support the principle of enhancing effect for essential oils
of herbs on digestibility as a result of its stimulating effect
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on endogenous digestive enzymes production [32].The
second reason for lack of the effect of EO
supplementation might be related to the stress of Eimeria
oocyst infection.

The effect of dietary supplementation of broilers with
EO blend on oocystic count shed from infected birds from
the 5" to 9" day post infection revealed that gradual
decrease in the number of oocysts count in group G5 and
G6 compared with amprolium medicated group. The least
number of oocysts is in group G5 which received BD
supplemented with EO blend of Oregano (20 mg/kg diet),
thyme (20 mg/kg diet) and Garlic (10mg/kg diet) till the end
of the experiment while the highest oocysts numbers were
for the control positive group (G7) as a result of Eimeria
infection without medicaments. These results are in
accordance with those of Giannenas et al. [33] who
observed that oregano EO, mainly carvacrol and thymol,
existed an anticoccidial effect against E. tenella and
reduced oocyst count shed from infected birds. Similarly,
Oviedo-Rondén [34] concluded that EO thymol, carvacrol
and eugenol can control the proliferation of Clostridium
perfringens in the intestines and could potentially
reduced the effects of complications associated with
coccidiosis such as necrotic enteritis. Also, the current
results are concurrent with those of Kim et al. [35] who
found that dietary supplementation of broilers with EO
enhanced coccidiosis resistance as demonstrated by
increased BW gains, reduced fecal oocysts shedding and
decreased gut lesions compared with infected birds fed a
non supplemented control diet.

CONCLUSION

It was concluded that, supplementation of
broilers'diet with essential oil blend composed of either 10
mg/kg diet from Oregano, 10 mg/kg diet from thyme and
Smg/kg diet from Garlic oils or 20 mg/kg diet from
Oregano, 20 mg/kg diet from thyme and 10mg/kg diet from
Garlic oils up to 35 day of age protect the birds from
Coccidiosis and improved their growth performance
without significant effect on serum metabolites and
carcass traits. However, the lower dietary levels were
comparatively more effective than the higher levels.
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