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ABSTRACT

The experiment was conducted in the Poultry Farm of Animal Production
Department / College of Agriculture at Al-Qasim green University for a period from
3/2/2020 to 16/3/2020 for (42 days) Atotal of 225 broiler chicks, (ROSS-308)
unsexed ,day old, and provided feed and water was given ad libitum , The ambient
temperature ranged from 18-34'C and the relative humidity was 50-60%, chicks were
distributed randomly into 5 treatments with 3 replicates per treatment 15 chick /
replicate , the experimental treatments were as follows: (T1). control group without
any addition, (T2 and T3) addition of resveratrol(res) at 250 and 500 mg. / Kg
concentration diet respectively, (T4 and T5) addition oleuropein(ole) at of 250 and
500 mg / kg concentration diet respectively. Results showed that res and ole led to
significant decrease (p<0.01) in Heterophil/ Lymphocyte (H / L) in all addition
treatments compared with control. significant decrease in the serum concentration uric
acid, cholesterol, Low Density Lipoproteins(LDL), alanine amino transferase (ALT)
and aspartat amino transferase(AST)with a significant increase (p<0.05) in serum
total protein, albumin, as well as a significant increase (p<0.01) in serum glutathione
peroxidase (GSH-Px) in additive treatments compared with control, Adding res and
ole led to significant improvement in histological parameters, as the villi length and
width and the crypts depth were increased (p<0.01).

Key Words, resveratrol, oleuropein, Oxidative Stress, broiler chickens.

79 ISSN 2072-3875


mailto:avphdidk@yahoo.com
mailto:alialjebory37@yahoo.com
mailto:alialjebory37@yahoo.com

Euphrates Journal of Agriculture Science-14 (2). 79-91 (2022) Aljebory & Ibrahim

pdll Dldia amy 84321l ) oleuropeinss resveratrol 33,8V Glabias L) Pov

al ol Jils eluia ozl pae oo B e
Aol 0 Aaigh o sle AU / 210k dals el )3 4
i oale Eaaly
avphdidk@yahoo.com alialjebory37@yahoo.com
LadlAll

anldll dadla Aol )3l AJS 3 gl ZUY) andl o) Dialall gkl Jis 8 A i) Cy
308 D5 anl s 8 (e A8 225 e aaind (Lasa 42), 2020/3/16 (sis 2020/2/3 (e 52l 6] puadl)
daby sl all da j il ad libitum 3 3) s elall s Calall L 2085 | aalg o g jany (uine &
0563, Blae 5 e Ll glie #1EY) e 55 % 60-50 dasedl) Ay gha )l 5063418 (10 5l T Al
ALl (T35 T2) , sake gl dilial (50 (e 5 kams de gana (T1) @ b LS5 ) sSe /b 155 dlalaa (S
/ axda 5005 250 S y% ole 4Lzl (T55 T4) , il Je le 228/ azle 5005 250 325 5% res
& (p<0.01) sz palasil & @l ole s res ddla) o) c_al_ul\ G yelal | L";\j_ﬂ\ s e LS
oada S5 A s sie Galiad) Da gy | T1 5kl dleles g 4 )lie ALY Slae 3 (H/L)
Ol S 55 A (P<0,05) 4 sine 334 e (AST)s (ALT) ails (LDL)s Js il sl 5l ) ol
4l AlaY) Oae & (GSH-PX) mii) 3585 & (P<0.01) dasine 8345 XS5 Gaa sV 5 S
A5 SUe 3 Jsh (p<0.01) Lisine @iyl 3 dpmpudl) Sldiall (3 Guoni o, T1 8 kaall Alalae g
Ll Bac 31y g e

aalll = 558 causlill slga¥l | oleuropein, resveratrol : dzalida cilals

d}‘ﬂ\x_\a\.\ﬂa\‘)_,.\sa‘\éj‘)k\wd.\mm‘

Introduction
and cause damage to all biological

Broiler breeds are characterized by molecules such as DNA, proteins and
rapid growth and high metabolism, and fats, which leads to cell damage and
thus require large amounts of oxygen pathological complications(4)
and produce high amounts of energy. Therefore, researchers resorted to
The process of energy production in using a number of means and food
mitochondria during cellular additives to reduce the effects of
respiration is accompanied by an oxidative stress on birds, including the
increase in the production of free use of natural antioxidants, including
radicals, which leads to the state of resveratrol and oleuropein, which are
oxidation, which is one of the natural two natural polyphenol compounds
processes that They occur inside the that have antioxidants, viruses,
body(1) and(2) and these free radicals infections and bacteria(5) ,(6)and (7),
are removed by the antioxidants they activate nuclear factor erythroid
present inside the body, but when there 2-related factor-2(Nrf2) which in turn
are large numbers of free radicals that activates the production of antioxidants
exceed the capacity of the antioxidants, enzymatic to eliminate free radicals
oxidative stress occurs(3). As these (8and(9) , as They increase the
free radicals affect the cells of the body formation of Nitric Oxide( NO) and
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citrulline(10) and (11), and inhibit
nuclear factor kappa (NF-kB) and
tumor necrosis factor alpha (TNF-o)
that are activated by oxidative stress.
(12), (13),(14) and (9), also res reduces
the incidence of apoptosis(15) and
(16). Because of the effective role of
these two compounds in resisting the
harmful effects of oxidative stress, and
our use of different concentrations
from previous studies, this experiment
aimed to know the effect of adding two
levels of each compound to the diet on
the biochemical blood characteristics
and some histological traits in the
small intestine of broilers.

Materials and methods

The experiment was conducted for a
period from 3/2/2020 to 3/16/2020 (42
days). Atotal of 225, day old, unsexed
broiler chicks, ROSS-308, were
brought from Al-Anwar Hatchery,
Babil Governorate, with the average
weight 42 g/chick. The chicks were
placed in pens of an area (1 x 1.5 m)
and reread on a bed of sawdust thick 4-
6cm. feed and water was given ad-
libitum. lighting program was 24 hours
during the first 3 days, then the chicks
were shown up to 23 hours of lighting

and an hour of darkness started at one
o'clock pm until the end of the period,
The ambient temperature inside the
room ranged from 18-34°C is and the
relative humidity was 50-60%, . The
feed was mixed weekly in the family
feed factory ,Trans- resveratrol
prepared from the American company
aSquared nutrition with a purity of
100% and oleuropein material from the
Chinese  company =~ CHANGSHA
VIGORUS — TECHCO CO,LTD with
98% purity, were added to the feeds in
the field weekly to maintain their
availability.Chicks were fed on three
experimental diets as shown in Table
(1) Chicks were fed on three
experimental diets, which are the
starter diet for a period of 1-10 days,
the growth diet for a period of 11-22
days, and the final diet for a period of
23-42 days, and the treatments were as
follows, The experimental treatments
were as follows: (T1), control group
without any addition, (T2 and T3),
adding res at 250 and 500 mg/ Kg
concentration diet respectively, (T4
and T5) adding ole at of 250 and 500
mg / kg concentration diet respectively.

Table 1. The percentages of the components of the diets used in the study and their

calculated chemical composition

Components%o Starter1l-10 day | growth 11-22 day | Finisher 23-42 day
yellow corn 47.7 51.1 40
Wheat 10 10 23.7
soybean meal ™ 33 29.2 24.8
Animal Protein 5 5 5
Concentrate @

OiL 2 2.8 4.6
Limeston 1.1 1 1
Table salt 0.3 0.2 0.2
A mixture of vitamins 0.2 0.2 0.2
and minerals

Dicalcium phosphate 0.7 0.5 0.5
DCP
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Calculated chemical composition )

Metabolizable Energy 3000.5 3093 3203.9

(kcal / kg feed)

Crude protein 23 21.5 20

Methionine (%) 0.5 0.48 0.46
methionine + cysteine 0.86 0.82 0.77

(%)

Lysine (%) 1.3 1.2 1.1

Calcium (%) 0.92 0.83 0.82

Available phosphorous 0.47 0.43 0.41

(%)

(1) The soybean meal used from an
Argentinian source contains 48% crude
protein and 2230 kilocalories / kg as
representative energy. (2) The protein
concentrate used is animal (Al Wafi),
Dutch origin imported from Al
Muwafak company that contains 40%
crude protein 5% Raw fat, 2% crude
fiber, 6.5% calcium, 4% available
phosphorus, 3.85% lysine, 3.70%
methaionine, 4% methionine +
cysteine, 2.3% sodium, 2100 kcal / kg
Metabolizable energy and contains a
mixture of vitamins and trace minerals
to secure the needs of the bird .
Phytebase, 15,000 enzyme units / kg
concentrate, 5,000 mg / kg choline
chloride concentrate. (3) Chemical
composition calculated according to
(17)NRC,1994.

Estimate the number of heterophyli
cells (H) and lymphocytes (L) and (H
/L)

The heterophil (H) and
lymphocyte (L) cells were counted at
the age of 42 days by taking blood
from the Wing vein (6 birds from each
treatment, 3 males and 3 females) and
blood smears were made on glass
slides directly from the bird by placing
a drop of blood on the slide. With the
capillary tube, the blood was then
spread on the slide by another glass
slide placed on the blood drop and
drawn over the first slide at an angle of
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45 degrees. After the blood dried
(about 6-10 minutes), it was stained
with Wright-Giemsa dye according to
the method of (18) and the count was
performed under the microscope,
according to the (19), the L / H was
calculated by dividing the heterophyll
cells by the lymphocytes.

Biochemical traits of blood

Blood samples were collected at the
end of the sixth week of the bird’s agen
by taking 6 birds (3 males and 3
females) from each treatment (2 birds
per replicate). Blood was collected
from each bird from the wing vein in
an empty 5 ml tube_it did not contain
an anticoagulant. After that, it was
placed in a centrifuge at a speed of
3000 rpm for 15 minutes for the
purpose of separating the blood and
obtaining the serum. After that, the
serum was kept in tubes with tight
covers in the freezer at a temperature
of -20 ° C until laboratory tests were
conducted.The  analyzes included
estimating the concentration of
glucose, cholesterol, triglycerides,
high-density lipoproteins (HDL), Low-
Density Lipoproteins (LDL), very low-
density lipoproteins (VLDL), total
protein, albumin, globulin, uric acid,
GSH-px enzyme., ALT and AST, the
analyzes were carried out in the
laboratory of the Consulting Office of
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of Science at the

Babylon using a
Japanese-origin Fujifilm Dry-
chemistry device. As for the
measurement of LDL concentration, it
was done according to the equation
referred to by (20):

the College
University  of

LDL concentration (mg/100ml of
blood) = total cholesterol concentration
- HDL concentration - VLDL
concentration.

As for the concentration of VLDL, it
was estimated according to the
following equation and based on the
method of (21): VLDL concentration =
triglycerides \ 5.

As for the globulin concentration, it
was calculated by the following
equation:  Globulin  concentration
(g/dL) = total protein concentration
(g9/dL) - albumin concentration (dL g/)
As for the enzyme GSH-Px, it was
estimated using a measuring kit (Kit)
from the German company Roche,
according to the method of (22).

Prepare histological sections

6 Birds (3 males and 3 females)
were slaughtered for each treatment at
the end of 6 weeks of age. Then,
samples of histological sections were
taken directly from the jejunum portion
of the small intestine to ensure that
intestinal tissue was not damaged.
Where two sections of each (2 cm)
length, one of them longitudinal and
the other transverse, were taken from
the second part of the small intestine
(Jejunum).The intestinal contents were
removed and the samples taken with
distilled water were washed well and |
attended the  histological  clips
according to what he mentioned (23),
all the histological sections were
examined using the Compound
microscope. The measurements were
recorded using the Ocular micrometer
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with a magnification power (100 X)
after calibrating it with the stage
micrometer. The villi length, villi
width, and depth of the villi were
estimated, noting that the villi length
extends from the villi apex to the villi’s
association with the villi, and the villi
width was estimated by taking an
average of two readings from the base
and middle of the villi, while the depth
of the crypt is the distance from The
villus base to the end of crypt (24)All
measurements were made for (10)
readings for each measurement and the
average was taken.

Statistical Analysis

(25) was used in data analysis to
study the effect of different treatments
on studied traits according to a
complete random design (CRD). The
significant differences between the
averages were compared with the (26)
polynomial test.

Results and discussion

Heterophil cells (H) % and
lymphocytes (L) % and the ratio
between them

It is evident from Table 2 the effect of
the antioxidants res and ole added to
the diet on the percentage of ((H cells
and the percentage of L cells)) and
(H/L), as it is noted that there are no
significant ~ differences in  the
percentage (H) between the addition
treatments and the control treatment
T1, while A significant increase
(p<0.01) was observed in the
percentage of (L) cells for the res and
ole addition treatments compared with
the control group T1, and no
significant differences were observed
between the treatments T2, T3, T4 and
T5. with regard to H/L, a significant
decrease (p<0.01) was observed for
birds of treatments T2, T3, T4 and T5
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compared with to control group T1 and
there were no significant differences
between the addition treatments. The
reason for the decrease in H/L when
adding antioxidants such as phenolic
substances, including res and ole is due
to the fact that these substances inhibit
the nuclear factor NF-kB as well as
caspase enzymes in the cell, which

leads to the protection of DNA in the
lymphatic cell from fragmentation, and
also activates the factor NrF2, which
activates the production of enzymatic
antioxidants to  eliminate  free
radicals.(27), (13) , (28), (16) and (9).
this explains why lymphocyte counts
are high in res and ole addition
treatments and then H/L decreases.

Table 2. Effect of adding the resveratrol and oleuropein antioxidants to the diet on the
percentage of heterophil cells (H), lymphocytes (L) and (H/L) of broilers at 6 weeks

of age. (mean = standard error).

Treatments Heterophil cells (H)% Lymphocytes(% L%) H/L

Tl 20.75 +1.43 61.36 +2.11° 0.338 +0.12 °

T2 19.15 +0.93 70.08 +0.86 ° 0.273 +0.18°

T3 20.01 £0.55 67.67 £1.43° 0.295 +0.21°

T4 18.98 +0.31 68.14 +0.87 ® 0.278 +0.13°

T5 19.10 £0.82 67.26 +2.18 ° 0.283 +0.02 "

Levelof Significant N.S il *x

**(p <0.01), N.S, Not significant . (P<0.05) superior to the control

T1, control treatment (without
addition), T2, T3 addition of resveratrol
at a concentration of 250 ,500 mg / kg
of diet, T4, T5 addition of oleuropein at
a concentration of 250 , 500 mg / kg of
diet.

biochemical traits of blood

Table 3 shows the effect of adding
the res and ole antioxidants to the diet
on the concentration of total protein,
albumin, globulin and uric acid for
broilers at 6 weeks of age. It was
noticed that there were no significant
differences between the res and ole
addition treatments and the control
treatment T1 in globulin concentration.
In the concentration of total protein, a
significant superiority (P<0.05) was
observed in favor of treatments T2, T3
and T5 over the control treatment T1,
and no significant differences appeared
between treatments T1 and T4, as well
as between treatments T2, T3, T4 and
T5. As for the albumin concentration,
the results showed that the res and ole
addition treatments were significantly
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treatment T1 and there were no
significant differences between the
addition treatments. As for the
concentration of uric acid, a significant
decrease in the concentration of uric
acid was observed for the addition
treatments T2, T3, T4 and T5
compared with the control group T1,
and there were no significant
differences between all the addition
treatments. It is clear from Table 4 the
effect of adding res and ole to the diet
on the concentration of glucose and
AST, ALT and GSH-px enzymes at the
age of 6 weeks GSH-px note
significant decreased (P<0.05)
and(p<0.01) in the concentrations of
ALT and AST enzymes, respectively,
in favor of the res and ole addition
treatments compared with the control
group T1, and no significant
differences were observed between the
treatments T2, T3, T4 and T5.
Regarding the concentration of GSH-
px enzyme, it was observed that a
significant (p<0.01) of the treatments
T2, T3, T4 and T5 was significantly
superior to the control treatment T1,
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and no significant differences were
observed between the treatments T2,
T3, T4 and T5. It is noted from Table
5 the effect of adding res and ole to the
diet on the concentration of
cholesterol, triglycerides, HDL, LDL
and VLDL concentrations at the age of
6 weeks. It was noted that there were
no significant differences between the
addition treatments and the control

treatment in the concentration of
triglycerides, HDL and VLDL, as for
the concentration of cholesterol and
LDL, a significant decrease was
observed for the addition treatments
compared with the Tl

Table 3. The effect of adding the resveratrol and oleuropein antioxidants to the diet
on the concentration of (total protein, albumin, globulin, uric acid) in the blood serum

of broilers at 6 weeks of age. (mean + standard error).

Treatments total protein albumin globulin uric acid

(gm/100ml serum) (gm/100ml serum) (gm/100ml serum) (mg/100ml serum)
T1 3.3140.25° 1.21 +0.23° 2.10 +0.13 4.81 +0.86 °
T2 4.18 +0.06 1.89 +0.01° 2.29 £0.06 3.32+0.11°
T3 4.40 +0.17 ° 1.81+0.14° 2.59 +0.04 3.52 £0.70 °
T4 3.92+0.32 % 1.69+0.12° 2.23 £0.26 3.67 +0.61°
T5 4.17 +0.06 1.73+0.12° 2.44 +0.07 3.46 +0.25 "
Level of * * N.S *
Significant

* (P <0.05), N.S, Not significant .
T1, control treatment (without addition), T2,T3 addition of resveratrol at a
concentration of 250 ,500 mg / kg of diet, T4,T5 addition of oleuropein at a
concentration of 250 , 500 mg / kg of diet.

Table 4. The effect of adding the resveratrol and oleuropein antioxidants to the diet
on the concentration of (glucose, ALT enzyme, AST enzyme and GSH-Px enzyme) in
the blood serum of broilers at 6 weeks of age. (mean * standard error).

Treatments Glucose ALT AST GSH-px
(mg/100ml serum) (TU/L) (TU/L) (1U/L)
T1 201.90 +10.55 6.74+1.64 * 176.10 +2.95 2 257.15 +24.30 °
T2 189.99 +5.65 4.63+0.53 ° 149.24 +3.71° 341.33 +14.18 2
T3 191.88 +8.94 5.00 +0.52 P 154.95 +2.83° 321.26 +8.41 *®
T4 191.97 +2.44 498 +0.66" 151.33+2.08° 337.51 +8.72 2
T5 194.89 +11.71 5.04 +0.76 ° 157.52 #5.71° 327.83 +25.63 2
Level of N.S * i *
Significant

* (P <0.05), **(p <0.01), N.S, Not significant .

T1, control treatment (without addition), T2,T3 addition of resveratrol at a

concentration of 250 ,500 mg / kg of diet, T4,T5 addition of oleuropein at a
concentration of 250 , 500 mg / kg of diet.
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Table 5. Effect of adding the resveratrol and oleuropein antioxidants to the diet in the
blood lipid profile for broilers at 6 weeks of age (mean + standard error).

Treatments Cholesterol triglycerides HDL LDL VLDL
(mg/100ml (mg/100ml (mg/100ml (mg/100ml (mg/100ml

serum) serum) serum) serum) serum)
T1 151.22 +10.07? 120.55 +9.05 | 55.90 +3.28 71.21 +11.85°2 24.11 +3.49
T2 120.63 +6.49 ° 107.13 +8.88 | 55.36 +2.46 43.85+3.43 P 21.42 +0.72
T3 135.71 +9.09 " 111.45 +4.82 | 61.70 +3.16 51.72 +7.65° 22.29 +1.95
T4 133.33 +13.45° 103.55+4.84 57.69 +3.91 54.93 +11.00 " 20.71 +2.42
T5 126.26 +10.54 " 109.65 +7.17 | 60.07 +5.54 44.26 +10.76 ° 21.93 +1.47
Level of * N.S N.S * N.S
Significant

* (P <0.05), N.S, Not significant .

T1, control treatment (without addition), T2,T3 addition of resveratrol at a

concentration of 250 ,500 mg / kg of diet,

T4,T5 addition of oleuropein at a concentration of 250 , 500 mg / kg of diet.

The addition of antioxidants, including
res and ole, which activate the NrF2,
which activates the production of the
enzymatic antioxidants CAT, SOD,
and GSH-px. Amino acids from
oxidation, thus maintaining the balance
of amino acids, which here essential
for building proteins for hormones and
enzymes as well as increasing muscle
protein synthesis (4), (29)and (9) In
addition res stimulates secretion of
growth hormone, which in turn
increases protein body production and
serum protein protection (30)and(31).
With regard to uric acid, it is the final
product of protein catabolism(32),
noted a decrease in its concentration in
the blood serum of birds of addition
treatment due to the role of res and ole
in protecting protein from oxidation
and catabolism. res and ole compared
with control treatment T1 because of
the role of these two compounds in
protecting liver tissue from oxidative
damage and reducing ALT and AST
excretion, which is well reflected on
liver function (33), (14)and(34) . As
for the glutathione peroxidase enzyme
GSH-px, we note a high concentration
of this enzyme in the res and ole
addition treatments compared to the
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control group because these substances
activate or increase the replication of
nuclear factor erythroid 2-related factor
2 (Nrf2)/antioxidant response element
(ARE). It is a key regulator of
antioxidant and cellular protective
genes, and this factor is present inside
the cell and outside the nucleus in the
form of a complex Nrf2-Kelch-like

ech-associated protein-1  (Keap-1).
With  the antioxidant response
component ARE, Nrf2/ARE thus

stimulates or increases the transcription
of enzymatic antioxidants, including
GSH-px, which in turn acts to
eliminate free radicals (27) , (35) , (36)
and (9). As for the concentration of
cholesterol and low-density
lipoproteins (LDL), noted that their
decreased concentration blood serum
of the birds addition treatment
compared with the control treatment,
which may be due to the role of
antioxidants such as ole compound,
this compound possesses antioxidant
activity and thus prevents the oxidation
of fats and prevents high cholesterol
and LDL(37). also, ole prevents LDL
oxidation and inhibits 3-hydroxy-3-
methlyglutaryl coenzyme-A reductase,
which has an important role in
cholesterol  synthesis(38) as(34)
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showed that adding ole to poultry
rations reduces fat concentration in the
blood serum. also between (39) that ole
reduces cholesterol and triglycerides in
serum and liver, and the mechanism of
this action may be by inhibiting the
absorption of dietary cholesterol in the
intestine or Dby stimulating the
formation of bile in the liver as well as
stimulating the excretion of cholesterol
in the stool (40). With regard to being
an antioxidant, res prevents the
oxidation of fats and thus lowers
cholesterol, LDL and triglycerides in
the blood (41). The Res compound also
reduces the activity of 3-hydroxy-3-
methlyglutaryl coenzyme-A reductase,
which  contributes to cholesterol
synthesis, as well as res increases LDL
receptors in hepatocytes(42), which
contributes to lowering the level of
LDL in the blood.(43) also indicated

that res has a role in lowering
cholesterol and LDL levels by
eliminating  free  radicals and

preventing lipid oxidation, and then
Low level of LDL in the blood serum.

Histological traits of the small
intestine

showed Table 6 the effect of adding
the antioxidants res and ole to the diet
on the length, width and depth of the
villi of the jejunum part in the small
intestine of broilers, the addition

treatments were significantly (P<0.01)
superior to the control treatment T1 in
the length of the villi, and treatment T3
was superior to the treatments T2, T4
and T5, and treatment T5 was superior
to T2 and T4, and there were no
significant differences between the two
treatments T2 and T4, and for the
width of the villi, the two treatments
T3 and T5 excelled. Significantly on
treatments T1, T2 and T4, and there
were no significant  differences
between T3 and T5 and between
treatments T1, T2 and T4, With regard
to the depth of crypts, we note the
superiority of the addition treatments
over the control treatment T1, and
treatments T3 and T5 outperformed
treatments T2 and T4, and there were
no significant differences between
treatments T3 and T5 and between
treatments T2 and T4,The reason for
the improvement of some histological
properties of the addition of res and ole
treatments may be due to the role of
these compounds in protecting the cells
of the intestine and stimulating the
enzymatic antioxidants to eliminate
free radicals(44) ,(35), (45) and (9).
This was positively reflected on the
integrity of the intestine cells, and then
improved digestion and absorption in
the small intestine.

Table 6. The effect of adding two levels of Res and Ole to the bush on villi length,
width and depth of crypts of the jejunum part for broilers at 6th week of age. (mean +

standard error).

Treatments Villi length(micron) Width villi(micron) Depth crypts(micron)
T1 711.66 £10.13 d 160.66 £1.85 b 129.44 +0.88 c

T2 777.00 £7.23 167.33+3.84 b 140.46 £1.76 b

T3 815.33+£7.51 a 177.66 £+4.25 a 151.00 +2.08 a

T4 774.33+£ 2.60 c 164.00 £3.60 b 136.00 £1.54 b

T5 797.66 £4.63 b 180.33+£1.45 a 151.66 +1.34 a

Level of Significant ** *x *x

**(p <0.01).T1, control treatment (without addition), T2,T3 addition of resveratrol at
a concentration of 250 ,500 mg / kg of diet, T4,T5 addition of oleuropein at a

concentration of 250 , 500 mg / kg of diet.
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Conclusions

The addition of resveratrol and
oleuropein reduced the oxidative state
in birds and this is shown by
improving some indicators, including
decrease in the ratio of H/L, uric acid,
LDL cholesterol, ALT and AST
enzymes an increase concentration
GSH-Px enzyme and Histological
traits.
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