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Abstract

This study was conducted at the field of poultry - Abu Gharib/department of Animal Production/college of
agricultural engineering Sciences - university of Baghdad, during the period from 12/10/2019 to 24/11/2019
duration (42 days), to demonstrate the effect of adding different levels of Allicin to broiler diet on Glutathione
level in blood and histological of thymus gland, total of 225 Ross 308 chicks was used. Birds were randomly
distributed into five treatment groups which were : First treatment T1: without additives to diet (control),
other treatments T2, T3, T4, T5 was added Allicin at a rate of (800,600,400,200 mg/Kg diet) respectively,
and Allicin was added from first day until the end of the experiment for all addition treatments, results of this
experiment showed: High significant (P<0.01) in all additive treatments compared to control for glutathione
enzyme in plasma at 21, 42 days for broiler age. With respect to the histological examination of thymus
gland showed that adrenocortical hyper function and degeneration and depletion in lymphoid tissue in T2,
T3 and T5 treatments compared to control treatment, while cortex and Pulp with a lymphatic interstitial in
the stage of degeneration for T4 and control treatments.
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Introduction

Herbs were used as natural and safe food
supplements in poultry diets as a tool to increase animal
production efficiency in general and improve the health
and production of poultry in particular (), a biological
characteristics were attributed to Allindailylsulphide
and Allicin, Allicin is naturally produced from the
breakdown of garlic tissue with the presence of alliinase
@) which is belongs to the Alliaceae famil®, Allicin
has anti-bacterial, anti-fungal, and anti-inflammatory
Explain the
of Allicin’s anti-oxidant and anti-stress activity by
trapping free radicals when the Allicin decays, it forms
2-Propene sulfuric acid and this compound is the one
that binds to free radical. It interprets it as an antioxidant
and anti-stress, and reduces oxidative stress’-®, Thus,
it has a stimulating effect of immunity ), Alliin is the
main source of Allicin, a non-protein amino acid, and
s + allylcysteinesulfoxides are hydrolyzed by enzymes
alliinase Upon the interaction of Alliin, it leads to the
production of Dehydroalanine, the allylsufifenic acid,

properties.(-6-6) primary mechanics

and two of these acids are self-condensing to produce
one molecule of Allicin!?. It is worth noting that the
alternative pathway to the formation of Allicin is from
glutathione after obtaining the allele group and then
it enters a chain of reactions ('), glutathione is one of
the most important antioxidants in the body due to its
presence inside the cell and the body can manufacture
it from amino acids('?, and glutathione scavenging free
radicals("?, it also has a role in the metabolism process
and the regulation of cellular activities and regulate the
immune response(!+!%), it also has a metabolic function
that includes cysteine storage(!®). The immunity of the
body has been connected to activities associated to the
lymphomyeloid organs and their cells, the lymphatic
system is compounded by a network of diffuse defense,
birds have discrete lymphoid tissues and absence of
lymph nodes!”), and thymus gland is ranked as one of
the primary lymphoid organs, it’s the first organ which
formed and grows instantly after birth in response to
postnatal antigen stimulation and the demand for great
number of mature T cells '), in other hand thymus may



function as a secondary lymphoid organ because it is
capable of playing a direct role in the immune reactions,
and the appearance of plasma cells in chicken thymus
at different ages provides further support to this idea.
This is a vital role in vaccination of chicken (). It
considered as the initial site for development of T cell
immunological function also it generate, differentiate
and mature T and B lymphocytes respectively ?% 2. So
the aim of this study came to know the effect of using
different levels of garlic- Allicin on the concentration
of glutathione enzyme and histological sections of the
thymus gland in broilers.

Materials and Method

Birds and Dietary treatment: Allicin was added
from first day until the end of the experiment for all
addition treatments, all treatments gave ad libitum diet
and water in all the experiment period and diet contents
chosen as a ?) which contain protein 23% in initiator
diet and 21.5% in growth diet and 22% in final diet,
while metabolism energy was 3000.5,3103.7 and 3204.6
Kcal/kg diet for each diet.

Soybean cake used an Argentine source of crude
protein content by 48% and 2440 Kcal/Kg metabolism
energy, protein meal user product from Netherlands
origin)Brocon(contain 40% crude protein 0.2107 kcal/
kg protein metabolism energy, 0.5% crude fat 2.20%
crude fiber 5%, calcium 4.68%,phosphorus 3.85% lysine
4.12%, methionine 4.12%, methionine plus cysteine
0.42%, tryptophan 0.38%, threonine 1.70%. it contains
a mixture of vitamins and minerals needed believes rare
birds of these elements..

Allicin Chemical Analysis: Chemical analysis
(infrared spectroscopy of Allicin) was carried out for the
purpose of accurate diagnosis of Allicin and knowledge
of its effective groups when using Fourier-transform
infrared spectroscopy (FTIR) to measure infrared
radiation within the range (4000 — 6000 cm™") using K Br
tablet for the solid material in the Ibn Sina Laboratory/
College of Girls Education/University of Baghdad *3,
the results of this analysis showed that Allicin powder
was pure.

GSH Standards Solution (0.001M): Stock
standards solution (0.001M) was prepared by dissolving
(0.0156) g of GSH in a final volume of 50 ml of (0.02 M)
EDTA solution. Dilution were made in EDTA Solution
to (5, 10, 15, 20,30,40,50 pm/mL), (This working
standard solution should be prepared daily).
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Procedure: Serum Glutathione was determined
by using a modified procedure using Ellman’s reagent
(DTNB), which is summarized as follows: Duplicate
of each standard and sample test tube were prepared
solution were mixed tubes were mixed in a vortex mixer,
the spectrophotometer was adjusted with reagent blank to
read zero absorbance (A) at 412 nm and the absorbance
of standard and sample are read within 3 minutes of the
addition of DTNB reagent. The concentration of serum
glutathione was obtained from the calibration curve in
uM/mL 425,

Histological traits: Random samples of broiler
meat were slaughtered at the end of the experiment at
the age of 42 weeks and 6 samples of thymus gland were
preserved for each treatment in formalin solution 10%
concentration until the tissue sections were performed,
as part of the gland was cut and made covered by a thin
layer of wax after this was applied with formalin for 24
hours, after which the passage was passed in different
concentrations of alcohol 60, 70, 80 and 90% % For a
quarter of an hour in each concentration after which it
is placed in the wax mold at a temperature of 50 °© C
for 24 hours, then the mold is placed in freezing for 24
hours after it is placed in the Microtom device as this
device cuts the mold into slices and then fix the slices
on glass slides and is placed In an oven at 20 ° C for one
hour after which we wash it with distilled water after
the slices are stained with hemotoxin and eosin tincture
(haemaloxylin and eosin) Then the slice is passed in
different concentrations of Xylol 70, 80 and 90%. Then
it is passed in different concentrations of alcohol 60, 70,
80 and 90%. After this process, the lid is placed over the
slice and the slice is placed in the oven for one hour to
be dried after so the slides are examined microscopically
to see the effect®®),

Results and Discussion

Table (1) showed a High significant (P<0.01) in all
additive treatments compared to control for glutathione
in plasma at 21, 42 days of broiler age. The reason for
the increase in the concentration of glutathione in the
addition of Allicin may be due to the role of Allicin as
an antioxidant by trapping free radicals when the Allicin
decomposes as it forms acid 2-propenesuifenic it is
this compound that binds to free radicals and reduces
oxidative stress®. It is worth noting that the alternative
pathway to the formation of Allicin is from glutathione
after obtaining the allele group and then it enters a chain
of reactions!V). So, through these points, the results of
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this research indicated the role of Allicin in preventing
reactive oxygen types by regulating the removal of
enzymes and toxins because the reactive oxygen type
(ROS) is extremely harmful to the cell by oxidizing fats
and proteins, and since the glutathione is low in cell. .

Table 1. Effect of adding Allicin on Glutathione
enzyme at 21 & 42 days of age (MeanzStandard

error)

Treatments Glutathione at | Glutathione at
Age | 21 days of age 42 days of age

T1 22.05+0.25d 23.62+0.04d

T2 25.65+0.25¢ 25.7840.15b

T3 27.95+0.45b 26.49+0.04a

T3 30.85+0.65a 25.56+0.05b

T5 29.50+0.20a 24.69+0.02¢

Significant ** **

Means having with the different letters in same column differed
significantly** (P<0.01)

It is the most important part that provides protection
against ROS by forming glutathione®’-?®. This result
is consistent with his finding®? activity of glutathione
because Allicin could enhance antioxidants and thus
detoxify the liver cells in Rat.

The histological examination of thymus gland
showed that adrenocortical hyper function and
degeneration and depletion in lymphoid tissue in T2, T3
and TS treatments compared to control treatment, while
cortex and Pulp with a lymphatic interstitial in the stage
of degeneration for T4 and control treatments. Showed
in figure (1, 2, 3, 4 and 5).

Figure 1. Histological section of the thymus gland (control group) shows: cortex (C), pulp (M). Tincture of
Yamatoxin and Eosin. X40
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Figure 2. Histological section of the thymus gland (group II) shows: Adrenocortical hyper function (C),
while the pulp region (M) Degeneration and depletion in lymphoid tissue (D) is a dye of amatoxylin and
eosin. X40

Figure 3. Histological section of the thymus gland (group III) shows: Adrenocortical hyper function (C),
while the pulp region (M) Degeneration and depletion in lymphoid tissue (D) is a dye of amatoxylin and
eosin. X40
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Figure 4. Thyroid tissue enlarged cross section (group IV). Figure A shows the natural appearance of
lymphocyte groups in the cortex (yellow arrow). Figure (B) shows the normal appearance of lymphocytes in
the phase of degeneration (black arrows). Tincture of Yamatoxin and Eosin. X400

Figure 5. A tissue enlarged section of the thymus gland (group V). Figure A shows lymphocyte degeneration
of the cortex (yellow arrow) with tissue depletion (D). (B) Stages of Degeneration and depletion in lymphoid
cells (black arrows). Tincture of Yamatoxin and Eosin. X400



Additionally, with regard to the tissue sections of
the thymus gland, these results may be attributed to the
use of Allicin at concentrations that may be high because
degeneration and depletion in lymphoid tissue it occurs
when there is an actual chemical change in the lymphoid
tissue itself . And also Enlargement of the cortex and pulp
(Pumpkin).Gland disorders are conditions that interfere
with the normal functioning of the gland®3D,

Conclusion

The present study concluded that the use of Allicin
at these mentioned levels has led to an increase in the
concentration of glutathione enzyme Which in turn is
considered a powerful antioxidant to protect the cell
from damage that might be caused by free radicals
additionally, Allicin levels may have led to Degeneration
and depletion in lymphoid tissue and Enlargement of the
cortex and pulp (Pumpkin) Thus, allicin levels can be
reduced to maintain thymus tissue.
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