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Abstract:  This  trial  was  conducted to monitor the effects of dietary supplementation of  thyme  and ginger
oils on performance, hematological, biochemical and immunological parameters of broilers. The study was
carried   out   on   105   one day-old commercial Ross 208 broiler chicks classified into seven groups  each  of
15. The control group received  only  the  basal diet. The other experimental groups received plus the basal diet,
the experimental diets including thyme oil at levels of 100 (T100), 200 (T200) and 300 (T300) mg/kg and ginger
oil at levels of 100 (G100), 200 (G200) and 300 (G300) mg/kg. The results showed that the dietary thyme and
ginger essential oils  did  not  result in any significant effects on performance parameters. The hematological
data implicated a significant increase in packed cell volume and hemoglobin in T200 and in total leukocytic
count and heterophil percent in T200 and G100. Total protein and globulin significantly increased in T200 and
decreased in groups G200 and G300. Groups T100 and G100 demonstrated the best effect on lipid profile.
Immunologically, there was a significant increase in phagocytic activity of heterophils and antibody titers
against Newcastle disease (ND) and Infectious Bursal disease (IBD) viruses in T200 and G100. It could be
concluded that thyme and ginger oils at levels of 200 and 100 mg/kg respectively are the best treatments in
improving the immunological profile of broiler chickens throughout stimulation of innate immunity by increasing
phagocytic capacity of heterophils and humoral immunity by increasing antibody production.
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INTRODUCTION growth promotion and disease prevention [3]. Among

Nowadays, organic poultry is a relatively new increased attention and some have proved satisfactory
expression  which  is going  to expand in many countries results [4].
all over the world. This method is based on the avoidance Thyme and ginger are popular medicinal plants.
of  usage of  chemical  compounds  in  poultry diets at all Thyme is mostly grown in Mediterranean regions and is
or in  a  very  low  level  for sake of consumers  [1]. among the herbal plants which have received increased
Poultry industry has moved to minimize the use of interest [5]. The herb has been reported to have
antibiotics as growth promoters in animal diets and antibacterial activities against a wide range of pathogenic
growing pressure was done on livestock producers in microbial organisms [6]. Furthermore, many studies
many parts of the world to produce antibiotic free birds reported the beneficial effects of thyme in poultry
[2]. production [7, 8]. The major components of thyme oil are

Based on strong scientific evidence that over use of thymol and carvacrol, which both have been shown to
these products can lead to a lot of problems both for possess  potent  antioxidant and antibacterial properties
animals and consumers, there is an increasing interest in so this plant could be used instead of commercial
other alternative substances and strategies for animal antibiotics [4].

these substances herbal products have received
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Ginger  is  another  natural herbal plant which has Samples: Blood samples were collected at the end of the
been widely used as a spice and medical treatment for experiment from five randomly selected birds from each
certain ailments in traditional medicine [9, 10]. In broilers group and were classified into three parts. The first part
and layers, this plant has been used in different forms, was collected on disodium ethylene diamine tetracetic
doses and durations and was reported to contain several acid (EDTA) for hematological assays. The second part
compounds which have biological activities such as was collected on heparin (20 IU/ml) for evaluating the
antioxidant, antimicrobial and pharmacological effects phagocytic activity of heterophils. The third part was
[11]. placed in plain centrifuge tubes, left to clot and then

This study aimed to evaluate the effects of dietary centrifuged for separation of serum. Serum samples were
supplementation of different levels of thyme and ginger stored at-20°C until assayed for the rest biochemical
oils on growth performance in broilers, in addition parameters. Another blood samples were collected at 21,
hematological, biochemical and immunological alterations 28, 35 and 42 days of age and serum samples were
associated with their use in these birds. separated  and  stored  for measuring antibody titer

MATERIALS AND METHODS
Evaluated Parameters 

Plant Essential Oils: Oils of thyme (Thymus vulgaris) Growth  Performance  Parameters: Birds were weighed
and ginger (Zingiber officinale) were purchased from a at first day of age as one day-old weight and then the
local company for medicinal plants (Haraz Company for average live body weights (LBW) (gm) were then
Medicinal plants), Cairo, Egypt. recorded at 42 day of age. Feed residues and average feed

Birds: 105 one day old commercial Ross 208 broiler chicks body weight gain (BWG) (gm) and feed conversion rate
obtained from a local company for chicken production in (FCR) was calculated over this period (42 days). The body
Cairo Province were used in this study. Birds were weight gain was  determined  as  the difference between
weighed and kept under good hygienic measures on the weights of birds at the beginning and end of
floors pens covered with wood shavings that were experiment. Feed conversion rate was determined as FI
unused when the experiments started and fed a balanced divided by BWG [12]. 
commercial ration till the end of experiment (Table 1).
Fresh tap water was supplied ad libitum. Hematological Parameters: Red blood cell count (RBCs),

Experimental Protocol: The birds were classified into blood cell (WBCs) and differential leukocytic counts were
seven groups of chicks each of 15. The first group was done according to the routine hematological procedures
not treated  and  was considered control group (C). for avian [13].
Groups 2, 3 and 4 were treated with thyme oil at levels of
100 (T100), 200 (T200) and 300 (T300) mg /kg respectively. Serum Biochemical Parameters: Serum samples were
Groups 5, 6 and 7 were treated with ginger oil at levels of analyzed for total protein (TP), albumin (Alb), uric acid
100 (G100), 200 (G200) and 300 (G300) mg/kg respectively. (UA), serum enzymatic activities of alanine amino
The treatments were added daily to ration till the end of transferase (ALT) and aspartate amino transferase (AST)
experiment (42 days). All groups were kept under and lipid profile parameters including triglycerides (TG),
observation  and  were   vaccinated against Newcastle total cholesterol (TC), low-density lipoprotein (LDL) and
disease virus (ND) at 8 , 18  and 32  days of age and high-density lipoprotein (HDL). All these  parametersth th th

Infectious Bursal disease virus (IBD) at 14  and 24  days were assayed using spectrophotometer and commercialth th

of age. test kits of Spinreact (Spain) and following the

Table 1: Composition of the basal experimental ration
Ingredient Amount
Crude protein % 22.06
Digestible energy Kcal / kg of diet 3079
Calcium % 1.2
Phosphorus % 0.44
Lysine % 0.95
Methionine and cysteine % 0.82

against ND and IBD.

intake (FI) (gm) were recorded daily. The average daily

packed cell volume (PCV), hemoglobin (Hb), total white

manufacturer's instructions. Globulin concentration (Glob)
in serum was computed by subtracting albumin
concentration from total protein and consequently
albumin to globulin ratio (A/G) was calculated.

Immunological Parameters: Phagocytic activity (PA) of
polymorphnuclear cells using Candida albicans and
phagocytic  index  (PI)  were performed according  to  the
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method described by Kawahara et al. [14]. Humoral Hematology: With respect to red cell parameters, the data
immune response was investigated by detecting serum shown in Table 3 revealed that significant (P<0.05)
antibody titer against ND and IBD by hemagglutination increase was recorded in PCV and Hb values in group
inhibition test (HIT) [15]. In addition, lymphoid organs T200  but  no  significant changes were detected in red
(bursa of Fabricius and spleen) were collected from cell  count  in  all  treated  groups.  In  regard  to the total
slaughtered chickens at the end of the experiment and and  differential   leukocytic  counts,  Table  3  showed
their relative weights as two immune indexes were that there was a significant (P<0.05) increase in total
determined. leukocytic  count  and  heterophilic  percent in groups

Statistical Analysis: The data were presented as mean± significant differences were observed in lymphocytic,
standard error (SE) and were subjected to statistical monocytic and eosinophilic  percents  in all treated
analysis using one-way analysis of variance (ANOVA) groups.
[16] followed by a multiple comparison Duncan test.
Differences at P <0.05 were considered significant. Blood Biochemistry: With regard to the effects of the

RESULTS oils on selected biochemical parameters, the results

Growth Performance: The effects of the dietary group, serum concentrations of total protein and globulin
supplementation of different levels of thyme and ginger showed a significant (P<0.05) increase in group T200,
oils  on  growth performance parameters as shown in while significant decreases in these levels were observed
Table  2   clarified   that   with   respect to control group, in  groups  G200  and    G300.   Significant (P<0.05)
no differences were observed in live body weights and decrease in A/G ratio was seen in group T200, while a
weight gain, in all treated groups along the whole length significant increase in this parameter was noticed in
of the experiment. On the other hand, FI was significantly groups G200 and G300. Mean levels  of  serum  uric acid
(P < 0.05) increased in groups T100 and T200 and was did not show significant differences between groups.
significantly (P < 0.05) decreased in group G200. Feed Serum  ALT  activity  did  not  show  significant changes
conversion rate showed a significant (P < 0.05) increase in all treated groups  but  serum AST activity
in group G100, while in group G300 it exhibited a demonstrated a significant (P< 0.05) decrease only in
significant (P < 0.05) decrease. group G300.

T200 and G100 and in H/L ratio in group G100, while no

dietary supplementation of thyme and ginger essential

presented in Table 4 implicated that compared to control

Table 2: The influence of dietary supplementation of different levels of thyme and ginger oils on the performance of broilers. Values are means±SE
Dietary treatments
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameter C T100 T200 T300 G100 G200 G300
LBW (g) 1917.31±115.20 1935.45±55.29 1882.86±84.57 1935.45±76.31 1847.50±97.87 1788.57±40.62 1879.64±72.75
BWG (g) 364.23±25.5  439.09±21.39 460.00±46.66 393.21±99.54 293.57±15.90 315.35±51.95 422.14±103.66
FI (g) 853.70±4.04 c 1079.70±19.77 1236.90±2.88 856.20±10.39 871.43±0.57 771.43±8.57 857.14±4.04b a c c d c

FCR 2.35±0.02 2.66±0.19 2.68±0.17 2.18±0.01 2.96±0.01 2.44±0.19 2.03±0.01c abc abc cde a bcd e

Means within rows with different superscripts differ at P < 0.05 

Table 3: The influence of dietary supplementation of different levels of thyme and ginger oils on hematological parameters of broilers. Values are means±SE
Group
----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameter C T100 T200 T300 G100 G200 G300
RBC (x106/ µl) 2.43±0.18 2.44±0.03 2.81±0.13 2.91±0.35 2.51±0.12 2.51±0.14 2.64±0.19
PCV (%) 25.75±0.75 26.50±0.64 31.60±0.50 30.40±3.65 26.20±1.24 26.20±1.52 27.50±2.06bc bc a ab bc bc abc

Hb (g/dl) 7.46±0.20 7.90±0.23 10.12±0.43 9.06±0.83 8.46±0.24 9.20±0.70 7.76±0.20d cd a bcd bcd bcd cd

WBC (x103/µl) 13.000±1.29 17.500±2.500 21.000±2.96 17.600±2.71 25.600±2.13 17.600±2.40 18.000±4.96c bc b bc ab bc bc

Heterophil (%) 8.20±0.49 7.60±0.98 13.40±2.16 10.20±2.31 16.80±2.49 10.40±1.89 9.50±4.25b b a ab a ab b

Lymphocyte (%) 73.00±1.00 70.20±3.10 72.20±1.69 71.80±2.20 63.60±3.88 68.40±5.00 71.25±2.29
H/L 0.11±0.007 0.11±0.02 0.19±0.03 0.15±0.04 0.28±0.06 0.16±0.04 0.14±0.07b b ab ab a ab b

Monocyte (%) 17.00±0.89 20.20±2.81 12.40±.81 16.20±1.65 17.60±2.99 19.00±3.61 17.25±2.95
Eosinophil (%) 1.80±0.20 2.00±0.00 2.00±0.00 1.80±0.20 2.00±0.00 2.20±0.20 2.00±0.40
Means within rows with different superscripts differ at P < 0.05 
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Table 4: The influence of dietary supplementation of different levels of thyme and ginger oils on serum biochemical parameters of broilers. Values are means±SE
Group
----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameter C T100 T200 T300 G100 G200 G300
TP (g/dl) 7.33±0.35 6.59±0.37 9.76±0.51 6.59±0.10 7.13±0.18 5.44±0.34 5.39±0.36b bc a bc bc c c

Alb (g/dl) 2.61±0.02 2.91±0.02 2.72±0.03 2.47±0.19 2.25±0.03 2.77±0.16 2.57±0.11
Glob (g/dl) 4.72±0.34 3.38±0.21 6.83±0.47 4.15±0.05 4.76±0.33 2.66±0.39 2.81±0.41b b a b b d cd

A/G 0.55±0.01 0.86±0.02 0.39±0.02 0.59±0.02 0.47±0.02 1.03±0.04 0.91±0.12cd bc e cd d a ab

UA (mg/dl) 9.71±0.38 10.18±0.50 8.87±0.48 9.60±0.40 9.56±0.29 8.73±0.42 8.84±0.94
ALT (U/l) 65.17±0.90 66.66±0.40 63.81±1.15 66.56±0.67 66.91±0.73 66.91±0.77 65.58±0.92
AST (U/l) 375.93±4.07 384.61±4.13 376.95±6.16 377.28±3.90 384.50±4.09 372.40±5.53 344.82±6.00a a a a a ab c

Means within rows with different superscripts differ at P < 0.05 

Table 5: The influence of dietary supplementation of different levels of thyme and ginger oils on serum lipid profile of broilers. Values (mg/dl) are means±SE
Group
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameter C T100 T200 T300 G100 G200 G300
TG 44.91±2.60 35.05±1.84 75.08±2.64 75.16±2.74 46.05±2.11 64.91±1.50 65.33±2.35c d a a c b b

TC 90.11±2.54 83.80±1.06 89.28±1.44 105.81±4.75 87.17±3.02 85.70±2.05 83.89±2.43b b b a b b b

LDL 55.54±0.89 53.84±1.97 59.02±2.30 66.69±1.87 54.20±0.89 60.97±1.89 58.65±1.97bc c bc a c ab bc

HDL 26.43±1.21 27.82±1.02 24.65±2.19 25.26±2.43 47.14±2.90 23.45±1.57 26.78±1.21b b b b a b b

Means within rows with different superscripts differ at P < 0.05 

Table 6: The influence of dietary supplementation of different levels of thyme and ginger oils on phagocytic activity (PA) and phagocytic index (PI) of broilers.
Values are means±SE

Group
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameter C     T100 T200 T300 G100 G200 G300
PA (%) 76.40±2.62 82.60±2.34 91.40±1.75 83.20±0.86 91.40±1.12 80.20±4.21 84.40±2.80bcd bc a b a bc a

PI 4.55±0.28 4.39±0.24 4.78±0.23 4.26±0.16 4.31±0.44 4.35±0.18 4.21±0.22
Means within rows with different superscripts differ at P < 0.05 

Table 7: The influence of dietary supplementation of different levels of thyme and ginger oils on antibody titers against ND and IBD viruses by HIT in
broilers. Values are means±SE

Group
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Day C T100 T200 T300 G100 G200 G300
21 2.20±0.37 2.00±0.31 2.50±0.28 2.40±0.24 2.80±0.37 1.80±0.37 2.40±0.50
28 3.60±0.40 3.20±0.58 3.20±0.20 3.20±0.20 3.80±0.37 3.60±0.40 3.50±0.28
35 4.40±0.24 3.80±0.37 4.60±0.50 4.20±0.58 4.80±0.37 3.60±0.40 4.20±0.58
42 3.40±0.24 3.60±0.40 4.80±0.33 4.30±0.40 4.80±0.37 4.40±0.50 3.50±0.24b b a ab a ab b

Means within rows with different superscripts differ at P < 0.05

Table 8: The influence of dietary supplementation of different levels of thyme and ginger oils on weight of bursa and spleen of broilers. Values are means±SE
Group
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Organ C T100 T200 T300 G100 G200 G300
Bursa 0.0691±0.01 0.0644±0.01 0.1075±0.04 0.0783±0.02 0.0833±0.00 0.0695±0.01 0.0919±0.02
Spleen 0.1253±0.01 0.0904±0.01 0.1482±0.03 0.0957±0.02 0.0942±0.01 0.1576±0.05 0.1150±0.01

With respect to the effects of thyme and ginger oils significant (P < 0.05)  decrease  in group treated with
on serum lipid profile, the results shown in Table 5 thyme  essential  oil  at  a  level  of 100 mg/kg. The group
clarified that serum concentrations of triglycerides were fed    thyme oil     300    mg/kg  exhibited   significantly 
significantly (P < 0.05) increased in groups T200, T300, (P < 0.05) higher serum values of total cholesterol and
G200 and G300, while these concentrations showed a LDL  than  the  other  groups. Serum levels of  HDL  were
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significantly (P < 0.05) increased in G100 group but no Lee  et  al. [1]  added  that the  antimicrobial  activity
significant differences were detected in HDL in other of thyme may be masked by diet composition and/or
groups. environment, in that no effect of thyme oil on growth

Immunity: The results obtained from Table 6 revealed a intake in groups fed dietary thyme at levels of 100 and 200
significant (P <  0.05)  increase in the phagocytic activity mg/kg may implicate that thyme increased feed intake
in groups T200, G100 and G300, while no significant possibly by enhancing appetite without a noticeable
differences with respect to phagocytic index were positive effects on weight gain due to its poor effect on
detected due to the dietary treatments. Table 7 feed conversion.
summarizes data of the effects of experimental treatments With regard to the ginger essential oil, the data of
of thyme and ginger essential oils on antibody titers this study showed that addition of ginger oil at different
against ND and IBD viruses by HIT. Significant levels to the broiler ration also had no positive effects on
differences  (P<0.05)  from  respective  control  values live body weights or body weight gains in all treated
were seen in antibody titers in birds fed T200 and G100 at groups. Feed intake significantly decreased in group
42 days, while other groups elicited no significant G200, while G300 exhibited the best feed conversion
differences in antibody titers at any age. compared to other groups although feed intake did not

Data of the weights of bursa and spleen summarized change. Similar findings were reported in previous
in Table 8 showed that, dietary treatment of broilers with studies. In laying hens, Nasiroleslami and Torki [19] and
different dosages of thyme and ginger oils did not result Akbarian et al. [20] showed that the addition of ginger oil
in any significant changes in the relative weights of these did not affect feed intake or feed conversion.
lymphoid organs in all groups. Additionally, Zhang et al. [10] did not find any significant

DISCUSSION positive effects of ginger on broilers performance have

Consumers are increasingly concerned about the an enhancement effect of ginger on feed consumption
quality, source and conditions under which their food is with respect to negative control broilers. Feed intake,
grown. There has been growing interest in the use of body weight gain and feed conversion also tended to be
natural herbs as feed additives and natural alternatives to improved in broiler chicks dosed with a mixture of plants
antibiotics in poultry diets to maximize their potential containing ginger [22]. The differences in these reported
output [17]. Although, there  are  a lot of reports on the findings could be attributed to the different varieties of
use of herbal plants as growth promoters in broiler diets, ginger used, their processing and doses and the duration
the results of these studies were inconsistent. of the experiments [23].

With respect to the effect of thyme oil on broiler Concerning the effects of thyme and ginger oils on
performance, the results presented in this study revealed selected hematological parameters, with exception of
that addition of thyme oil at the selected levels had no groups treated with thyme oil at a level of 200 mg/kg and
beneficial value on live body weights or body weight gain ginger oil at a level of 100 mg/kg, other treated groups did
at any time along the experimental period. Feed intake not exhibit  significant  changes in blood parameters.
significantly  increased  in groups  T100 and   T200, while These  findings  are supported by the  results of
feed conversion did not show any improvement in all Toghyani et al. [4] who affirmed that supplementing
thyme-treated groups. These results are consistent with broilers diet with thyme indicated favorable influences on
those of Demir et al.  [5]  and  Lee  et  al.  [18]  in  that performance  of  broilers without any detrimental impact
thyme  has  no   influence   on  performance  in  broilers. on RBC and WBC counts, hemoglobin content and
Toghyani et al. [4] found that high dosage of thyme did hematocrit percentage. Ademola et al. [24] revealed that
not show significant effect on broiler body weight and ginger did not affect the red blood cells of the broiler
their feed conversion rate. They attributed this to that chickens. Differential count of WBCs also was not
higher dosage of thyme might have an adverse effect on affected by dietary inclusion of ginger essential oil [19].
some beneficial microbial populations preventing the herb The significant increase in PCV and Hb values in
from  exhibiting  its  positive influence on  performance groupT200 could be explained by the presence of high
[4]. content  of  iron  in thyme  which  capable  of stimulating

performance. However, in this study, the increase in feed

difference in daily feed intake or average daily gain by
adding ginger at the rate of 5 gm/kg. On the other hand,

been observed in some studies. Tekeli et al. [21] reported
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hemoglobin synthesis and also presence of a variety of The results of the effects of thyme and ginger oils on
important flavonoids with antioxidant activity which blood lipid profile showed that there were significantly
responsible for improvement of complete blood count higher serum levels of triglycerides in groups T200 and
picture [25]. Groups T200 and G100 showed a significant T300. These results are in accordance with the findings of
increase in WBC count probably due to heterophilia seen Bolukbasi et al. [31] however, the authors reported also a
in these groups. The particular increase in heterophil significant increase in plasma levels of LDL and HDL in
percent may implicate some degree of stimulation of broilers consuming thyme 200 mg/kg. In our study only
innate immune response by increasing number of the large dose of thyme oil (300 mg/kg) resulted in a
heterophils [26]. This explanation was provided very significant increase in total cholesterol and LDL.
much in retrospect in this study by observing the results Toghyani et al. [4] found that the feeding of the broilers
of phagocytic activity of heterophils which showed a with  10  g/kg  thyme  resulted  in  a marked increase in
significant increase in groups T200 and G100. Therefore, HDL  concentration   compared   to   other  treatments.
probably thyme at  the  level of 200 mg/kg and ginger at The differences  in  triglyceride concentration in that
the level of 100 mg/kg can boost the immune system by study did not reach statistical significance but it tended
supporting the formation of white blood cells. to decrease in serum of broilers fed thyme supplemented

The results of serum biochemistry in this study diets.
clarified  a  significant  increase in serum concentrations The main changes in lipid profile in ginger-treated
of total protein and globulin in T200 group. This increase groups included a significant increase in serum levels of
may plausibly reflect increased production of triglycerides in groups G200 and G300 and a significantly
immunoglobulins that form antibodies as indicated in the higher serum values of HDL in group G100. Similarly,
present  study  by  increased antibody titers determined Rehman et al. [30] reported a significant increase in HDL
by HIT  in  this  group. An investigation done by in broilers fed ginger oil. Other lipid parameters in other
Toghyani et al. [27] found that serum total protein and ginger groups did not show statistical significant
globulin   concentrations   increased  significantly in differences.
birds  fed   diet   supplemented  with  thyme  powder. Scientific literature is continuously reporting
They attributed  this  increase  to the components of medicinal plants having immunomodulatory activity and
thyme oil thymol and carvacrol which possess potent many of them have been identified and developed as
antioxidant properties and consequently, elevate immune modulators of the immune system. [26] The active
responses of chicks. Similarly, Al-Kassie [28] found that constituents of these plants have been reported to
total proteins  increased significantly  for the broilers strengthen or stimulate the immune responses by
consuming essential oils derived from thyme. Other interacting with various cells of the immune system.
biochemical  parameters  in  the present study in the In this regard, the present data showed a significant
thyme-treated groups did not show significant increase in phagocytic activity of heterophils in groups
differences. T200  and  G100  at  42  days  of age suggesting an effect

Groups fed ginger at levels of 200 and 300 mg/kg for   these   treatments  in  stimulating  innate  immunity
exhibited a significant decrease in serum values of total via   increasing   phagocytic  function  of  heterophils.
proteins and globulin. These findings are relevant to This approach has become supported by the results of
those of Al-Homidan [29] who reported reduced total differential leukocytic count which demonstrated a
protein and globulin values in the plasma of broiler chicks significant increase in heterophilic percent in these
fed dietary supplementation of ginger. The author in that groups at the same age.
study attributed the reduction to a toxic effect of the Benny and Vanitha [32] concluded that essential oil
ginger.  Conversely,  others  recorded a significantly constituents from rhizomes of Zingiber Officinale exert
higher concentration of total protein in broilers treated their immunostimulating effects by enhancing phagocytic
with ginger powder [10, 30]. The discrepancies in these activity of heterophils. Further, Vattem et al. [33] stated
results may be due to the difference in doses used, form that dietary supplementation of Zingiberaceae spices
of plant, route of administration as well as experimental significantly increases the number and viability of
conditions [23]. Evaluation of serum activity of AST in coelomcytes in addition to their differentiation into
this work demonstrated only a significant decrease in neutrophil-like cells thus, increases phagocytic activity.
group G300. Similar finding was recorded by Rehman et al. Not only the innate immune response but based on
[30]. Significant changes in other biochemical parameters the results of HIT shown in this investigation, groups
were not observed in ginger treated groups. T200 and G100 exhibited the  best  antibody titers against
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ND and IBD at 42 days of age. Thus these treatments 2. Demir, E., S. Sarica, M.A. Özcan and M. Suiçmez,
appear also to improve the humoral immune response by 2005. The use of natural feed additives as alternative
increasing antibody production. This assumption is in line to an antibiotic growth promoter in broiler diets.
with the  findings  of  Foroughi et al. [34] who reported Archiv fur Geflugelkunde, 69: 110-116.
that secondary antibody response against ND was 3. Mansoub,   N.H.    and    M.P.   Myandoab,   2011.
affected  by  dietary  thyme  oil inclusion with the thyme The effects of different levels of Thyme on
oil at a dose 180 mg/kg of diet was the best level. Other performance, carcass traits, blood parameters of
groups in the present study elicited no significant broilers. Annals of Biological Research, 2: 379-385.
differences in phagocytic  activity or antibody titers at 4. Toghyani,  M.,   M.   Tohidi,   A.A.   Gheisari  and
any age. S.A. Tabeidian, 2010. Performance, immunity, serum

Data of the weights of bursa and spleen shown in the biochemical and hematological parameters in broiler
present experiment implicated that dietary treatment of chicks fed dietary thyme as alternative for an
broilers with different dosages of thyme and ginger oils antibiotic  growth   promoter.    Afric.    J.  Biotechn.,
did not result in any statistical significant changes in the 9: 6819-6825.
relative weights of these lymphoid organs in all groups 5. Demir,  E.,   K.  Kilinc,  Y.  Yildirim,    D.   Fatma  and
[35]. H. Eseceli, 2008. Comparaitive effect of mint, sage,

From the data of the present study it could be thyme and flavomycin in wheat-based broiler diets.
concluded  that  the dietary supplementation of thyme Archivos de Zootecnia, 11: 54-63.
and ginger oils at  the selected  levels  had no beneficial 6. Vincent, H.V., 2002. Carvacrol and thymol reduce
effects on growth performance in broilers. Additionally, swine waste odour and pathogens stability of oils.
no deleterious impact was detected as a result of the Current Microbiology, 44: 38-43.
treatments  on  the   hematological  and biochemical 7. Denli, M., F. Okan and A.N. Uluocak, 2004. Effect of
parameters. Thyme oil at a level of 100 mg/kg and ginger dietary  supplementation  of  herb essential oils on
oil at a level of 100 mg/kg demonstrated the best influence the growth performance, carcass and intestinal
on lipid screening tests. Immunologically, groups fed 200 characteristics of quail. South African Journal of
mg thyme oil or 100 mg ginger oil exhibited the best Animal Science, 34: 174-179.
phagocytic function and antibody titers against ND and 8. Cross,   D.E.,    R.M.    McDevitt,    K.    Hillman   and
IBD. T. Acamovic, 2007. The effect of herbs and their

Accordingly, thyme at a level of 200 mg/kg and associated essential oils on performance, dietary
ginger at a level of 100 mg/kg although did not induce any digestibility and gut microflora in chickens from 7 to
significant effect on the growth-related parameters are 28 days of age. British Poultry Science, 48: 496-506.
recommended to be the best treatments due to improving 9. Tapsell,  L.C.,  I.  Hemphill, L. Cobiac, C.S.  Patch,
the immunological profile of broiler chickens throughout D.R. Sullivan, M. Fenech, S. Roodenrys, J.B. Keogh,
stimulation of innate immunity by increasing phagocytic P.M. Clifton, P.G. Williams, V.A. Fazio and K. E. Inge,
capacity of heterophils and humoral immunity by 2006. Health benefits of herbs and spices: The past,
increasing antibody production. the present, the future. Medical Journal of Australia,
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