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Abstract

The current study investigated the impact of adding an alcoholic extract of Eruca sativa seeds
and lead acetate to drinking water on some biochemical blood parameters and liver histological
changes in broiler chickens. A total of 144 one-day-old Ross 308 broiler chicks, with an initial
weight of 40 grams, were randomly distributed into four groups (each group included 36 birds)
with three replicates for each (12 birds per replicate). The first group was the control group
(without any addition); the second group added 350 mg of lead acetate per liter of drinking
water; the third group added 250 mg of the alcoholic extract of Eruca sativa seeds per liter of
drinking water, and the fourth group added 350 mg of lead acetate and 250 mg of the alcoholic
extract of Eruca sativa seeds per liter of drinking water. The results indicated a significant
increase (p< 0.05) in the third group's total protein and globulin concentration. In contrast, a
significant decrease (p< 0.05) in the total protein and globulin concentration was observed in the
second group compared to the other groups. Aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) were significantly (p< 0.05) increased in the second group compared to
other groups. A significantly higher (p< 0.05) amount of lead concentration was found in the
blood serum, breast muscle, liver, and feces of second group. On the other hand, these
parameters were significantly (p< 0.05) decreased in the third group compared to the others. The
findings showed no significant difference between the control and fourth groups in lead
concentration, total protein, and globulin. The results showed no significant differences in the
groups' albumin, cholesterol, and triglyceride concentrations. The findings showed that treating
broiler chickens with lead acetate adversely affected liver tissue. It can be concluded that adding
the alcoholic extract of Eruca sativa seeds with lead acetate to drinking water for broiler
chickens reduced oxidative stress caused by lead acetate and improved some biochemical blood
parameters.
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Introduction

Oxidative stress is one of the significant
challenges poultry faces, impacting not only
the welfare and health of the birds but also
hindering production performance and the
quality of meat and eggs produced (1).
More than any other substance, lead (Pb) is
a major environmental pollutant that has
caused accidental poisoning deaths in pets
and birds (2). The primary sources of lead
compound contamination in agricultural
ecosystems are emissions from industrial
establishments, quarries, mines, thermal
power plants, fuel combustion products,
battery production, and the use of metal-
containing pesticides (3). Lead
contamination is widespread in cities and
surrounding areas, with significant pollution
likely occurring near factories, other
industrial facilities, or major highways
where vehicle exhaust fumes contaminate
the environment (4). However, the amount
of lead absorbed from the intestines varies
depending on the healthy state of the animal
(5). To mitigate the effects of oxidative
stress, medicinal plants and their extracts
have been used to improve the productive
and physiological performance of poultry
(6-8). Medicinal plants have gained
prominence in global agricultural production
due to their natural chemical compounds,
which have significant physiological and
therapeutic effects on humans and animals.

9).

The rocket plant (Eruca sativa) is one of the
most important medicinal plants known for
its antioxidant and beneficial properties. The
seeds' bioactive compounds include beta-
carotene, vitamins E and C, and other
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nutrients (10). Eruca sativa is also a rich
source of minerals such as calcium,
manganese, potassium, sodium, iron,
copper, and zinc, as well as glycosides and
other active compounds (11). Flavonoids,
which are significant bioactive substances
found in Eruca sativa seeds, are known for
their ability to suppress free radicals and
chelate heavy metals (12).

Eruca sativa seed extract, despite its
significant importance and diverse uses and
benefits in humans and animals, has limited
studies in poultry. Therefore, the goal of the
current study was to assess the effectiveness
of the alcoholic extract of FEruca sativa
seeds on broiler chickens exposed to lead
acetate-induced oxidative stress, as well as
its effects on certain biochemical blood
parameters and liver histological changes.
(more fluency)

Materials and Methods

The current study took place over the course
of 35 days, from October 9, 2023, to
November 12, 2023, in the poultry hall of
the animal field at the College of
Agriculture, University of Basrah.

Preparation of the Alcoholic Extract of
Eruca sativa seeds

The alcoholic extract of Eruca sativa seed
was prepared according to the method
described by (13). The study involved
combining Eruca sativa seed powder with
70% ethyl alcohol in a 500-ml glass beaker,
allowing it to sit in a 37°C water bath for 24
hours, and then stirring it with an electric
mixer for an hour. The solution was filtered
using medical gauze. The filtrate was
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distributed into test tubes for centrifugation
at 3000 rpm for 15 minutes. The supernatant
collected, and the residue
discarded. The supernatant was placed in
glass petri dishes inside a drying incubator
at 37°C. After drying, the extract was
scraped off and weighed, yielding 5 grams
from the original 50 grams of Eruca sativa
seed powder. This was then dissolved in 100
ml of distilled water and stored in tightly
sealed glass bottles in the refrigerator until
use.

was was

Birds Management

A total of 144 one-day-old broiler chicks,
with an initial weight of 38-42 grams, were
raised for 35 days. The chicks were raised
under similar conditions in a closed hall.
The birds were raised in metal cages

measuring 120 cm in length, 80 cm in width,
and 70 cm in height. Each cage contained
twelve chicks. In the first week, the
temperature was set at 33.5°C, and then
reduced by 2°C each week until the end of
the fifth week. A lighting program of 23
hours of light and 1 hour of darkness was
used from day 8 to day 35. At 7 days old,
the birds vaccinated with the
Newcastle vaccine via drinking water.
During the experiment, there was no
mortality. The birds were fed a starter diet
containing 22.34% crude protein and 3074
kcal/kg of metabolizable energy from days 1
to 21. From days 22 to 35, the birds were fed
a grower diet containing 20.21% crude
protein and 3170.5 kcal/kg of metabolizable
energy. Table 1 presents the composition
and chemical analysis of the diets basing on
(14).

Were

Table (1): Diets nutritional and chemical compositions.

Ingredient %

Starter diet (1-21 days) (%)

Grower diet (22-35 days) (%)

Yellow corn 50 55
Wheat 12 12
Soybean meal (48%) 29 25.5
Protein concentrate (40%) 5 3
Plant oil 2 3
Limestone 1 0.5
NaCl 0.2 0.2
Premix (29%) 0.5 0.5
L — Lysine 0.2 0.2
Methionine 0.1 0.1
Total 100 100
Calculated chemical composition
Metabolizable energy 3074 3170.5
(Kcal. Kgh)
Crude protein (%) 22.34 20.21
Calorie: Protein ratio 137.60 156.87
Ether extract (%) 5.02 5.94
Crude fibre (%) 3.45 3.26
Calcium (%) 0.71 0.42
Available Phosphorus (%) 0.30 0.24
Lysine (%) 1.25 1.11
Methionine + Cysteine (%) 0.83 0.75
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Study design

The birds were divided into four groups (36
birds per treatment), with three replicates
per group (12 birds per replicate). The
groups were as follows:  The first group
served as the control group, with no
additions made to the drinking water.
Second group: add 350 mg of lead acetate
per liter of drinking water. Third group:
adding 250 mg of the alcoholic extract of
Eruca sativa seeds per liter of drinking
water. Fourth group: adding 350 mg of lead
acetate and 250 mg of Eruca sativa seeds'
alcoholic extract per liter of drinking water.

Studied Tests

Biochemical Blood Parameters: At 34 days
old, blood samples (5 ml) were collected
from two males per replicate in tubes
without anticoagulants. Serum AST and
ALT activities were measured according to
(15). Total protein, albumin, globulin,
cholesterol, and triglyceride concentrations
were measured using commercial Kits.

Lead Concentration: Lead concentration in
the blood serum, breast muscle, liver, and
feces were measured according to (16;17)
and (18).

Histological Study: Liver samples were
taken from males at 35-days-old and placed
in 10% formalin until histological
processing was performed. The histological
sections were prepared according to (19).

Statistical Analysis

The statistical software program (20)
analyzed the data using a completely
randomized design (CRD). (21) was used to
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test the differences between groups at a
significance level of (P < 0.05) according to
the  following  mathematical  model:
Yij=p+Ti+eiWhere: Yij: Observation value.
p: General mean of the studied trait. Ti:
Group effect. ei: Experimental error effect.

Results and discussion

Table 2 shows the effect of adding the
alcoholic extract of Eruca sativa seeds and
lead acetate to the drinking water of broiler
chickens on some biochemical blood
parameters. Table 2 reveal a significant
increase (p<0.05) in total protein and
globulin concentration in the third group
compared to other study groups. This could
have been caused by the flavonoids and
other active compounds in the Eruca sativa
seed alcoholic extract. Flavonoids protect
cells from oxidative stress by increasing the
activity of antioxidant enzymes (22, 23).
Alkaloids in the Eruca sativa seed alcoholic
extract, which enhanced the immune system
and reduced inflammation, may have been
responsible for the increase in the globulin
concentration (24, 25). The results also
showed a significant (p< 0.05) decrease in
the concentration of total protein and
globulin in the second group compared to
the first, third and fourth groups. These
findings could have been caused by the
adrenal cortex releasing more corticosterone
hormone when the birds were exposed to
oxidative stress due to lead acetate. This
hormone breakdown proteins to produce
energy (26). No significant differences were
found in the albumin, cholesterol, and
triglyceride  concentrations among the
groups. Also (27), found that giving 200
ppm led acetate to broiler chickens for 42
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days had no significant effect on their
cholesterol and albumin levels. Similarly,
(28) found no significant impact on the
albumin concentration in broilers exposed to
400 ppm lead acetate in their drinking water
at 42 days of age. The results showed that
the activity of AST and ALT was
significantly higher (p< 0.05) in the second
group compared to the other groups. These
findings were similar because lead acetate
was toxic and raised the basal metabolic
rate, which damaged cells (29). (30) also
suggested that lead may cause increased cell
membrane permeability or cell
membrane damage. These results agreed
with those of (31), who found that when

liver

broilers were given 2500 ppm lead acetate in
their drinking water for 35 days, the AST
and ALT activities significantly increased
to the control  group.
Additionally, research (32) revealed a
significant increase in AST and ALT
activities in broilers fed 200 mg/kg lead
acetate in their diet at 21 and 42 days of age.
The table also showed no significant
differences in total protein, globulin
concentration and AST and ALT enzyme
activities between the fourth group and the
control group. These findings indicated that
the Eruca sativa seed extract had a positive
role in mitigating lead acetate toxicity.

compared

Table (2): Effect of Eruca sativa seed extract and lead acetate on some blood biochemical

parameters of broiler chickens (Meant SD)

Groups groupl group2 group3 group4
Parameters
Total protein 2.46%® 1.80° 2712 2.34@
(g/100ml) +0.10 +0.30 +0.21 0.17+
Albumin 1.43 1.20 1.33 1.30
(g/100ml) +0.08 +0.15 +0.03 +0.05
Globulin 1.03% 0.60° 1.38% 1.04 2
(g/100ml) +0.11 +0.17 +0.22 +0.12
Cholesterol 139.96 136.94 138.72 142.78
(mg/100ml) +10.94 +21.63 +1.19 +2.73
Triglycerides 96.11 75.28 91.81 91.71
(mg/100ml) +18.17 +8.02 +6.17 +5.64
AST 36.00° 44.33¢ 33.66° 38.33°
(UVL) 0.57+ 3.48+ 0.88+ 0.33+
ALT 10.33° 15.66° 9.33° 11.00°
(UI/L 0.88+ 0.88+ 1.85+ 1.73+
Different Letters in the same row mean there are significant different at (p< 0.05)
Table 3 shows the effect of adding the liver, and feces in the second group

alcoholic extract of Eruca sativa seeds and
lead acetate to the drinking water of broiler
chickens on serum, tissues, and feces lead
concentrations. The results indicated a
significant increase (p< 0.05) in lead
concentration in the serum, breast muscle,
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compared to other groups. These findings
may have been because the birds were
directly exposed to toxic lead acetate. The
liver was also the primary organ for lead
storage and other tissues (33). The third
group had a significantly (p< 0.05) lower
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level of lead in the serum, breast muscle,
liver, and feces compared to the other
groups. Because of FEruca sativa seeds
contained mucilaginous compounds that
worked as chelating agents to stop lead
distribution in the body. Chelating agents
reduced lead toxicity (34). The levels of
lead in serum, breast muscle, liver, and feces
were not significantly different between the
fourth and control groups. This clearly
demonstrated that FEruca sativa seeds'
alcoholic extract and active compounds
were responsible for lowering lead levels in
broiler These findings
consistent with those of (31), who found an
increase in liver lead concentration in
broilers given 2500 ppm lead acetate in
drinking water for 35 days. Also, (35)
reported increased liver lead concentrations
in broiler fed diets, as well as increased lead

tissues. were

acetate concentrations.Figure 1 shows result
of histological changes of the broiler liver.
In the control group, the histological section
of the bird's liver appeared to have normal
central hepatic veins and hepatocytes (G1).
However, the second group, the
histological section of the bird's liver

in

showed necrosis of the hepatocyte, severe
congestion, dilation, hemorrhage in the
central hepatic vein, severe hemorrhage in
the portal area, and infiltration of
inflammatory cells (G2 A and B). Lead
acetate may have caused oxidative stress,
leading to excessive free radical production,
increased lipid peroxidation, and oxidative
stress, which could destroy or kill cells (36).
Broilers that received 2500 ppm lead acetate
in their drinking water for 35 days
experienced liver cell death and congestion
in the central vein, as reported in (31). In the
third group, the liver cells of birds appeared
normal (G3). On the other hand,
histological sections of birds' livers in the
fourth group showed a normal central
hepatic vein with no congestion (G4). The
hepatocytes around the hepatic vein also got
better, and there little
hemorrhage in the portal area. It's possible
that this improvement was caused by the
alcoholic extract of Eruca sativa seeds,
which had antioxidants like phenols and
flavonoids that kept the body from getting
hurt by free radicals (37).

was only a

Table (3): Effect of Eruca sativa seed extract and lead acetate on serum, tissues and feces lead

concentration (MeanSE)

Groups group 1 group 2 group 3 group 4
Parameters
Serum lead 0.58° 0.72° 0.44¢ 0.64°
(mg/L) 0.043+ 0.013+ 0.008+ 0.010+
Breast lead 3.13% 4.17° 2.25¢ 3.31°
(mg/g) +0.33 +0.09 +0.02 +0.32
Liver lead 3.50° 4.87° 2.49¢ 3.71°
(mg/g) +0.09 +0.12 +0.03 +0.02
Feces lead 36.84° 57.84* 26.14¢ 38.38°
(mg/g) +1.77 +1.64 +0.03 +4.19

Different Letters in the same row mean there are significant different at (p< 0.05)
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G2A: A = abnormal hepatic vein with dilation, B =

G1: A= normal hepatic vein sever hemorrhage in hepatic tissue, C = abnormal
hepatic cell (necrotic hepatic cell), E= infiltration of
C=normal hepatic cell inflammatory cells.

G2B: A = sever hemorrhage with necrotic

hepatocytes B= infiltration of inflammatory cells. G3: A= normal hepatic vein C= normal hepatic

cells
qqql

G4: A = normal hepatic vein, there is no congestion, B= mild hemorrhage in portal area, C= appearance of
normal hepatic cells surrounded central vein

Figure 1: Histological sectioning of liver broiler chickens with lead acetate and an alcoholic extract of Eruca sativa
seeds Hematoxylin and Eosin .40x.Z

19
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Conclusion

It is concluded that adding lead acetate
to the drinking water of broiler chickens
causes oxidative stress and liver tissue
damage. The results clearly demonstrate
that the alcoholic extract of Eruca sativa
seeds plays a positive role in reducing
the adverse effects of lead acetate by
improving some biochemical blood
parameters and liver tissue structure.

Conflicts of interest

The authors declare that there is no
conflict of interest.

Ethical Clearance

This work is approved by The Research
Ethical Committee.

References

1.Pagnotta, E., Ugolini, L., Matteo, R.,
and Righetti, L. (2022). Bioactive
compounds  from  Eruca  sativa
seeds. Encyclopedia, 2(4), 1866-1879.
2.Roegner, A., Giannitti, F., Woods, L.
W., Mete, A., and Puschner, B. (2013).
Public health implications of lead
poisoning in backyard chickens and
cattle: four cases. Veterinary Medicine
Research and Reports, 11-20.
3.Rucinska-Sobkowiak, R.  (2016).
Water relations in plants subjected to
heavy metal stresses. Acta Physiologiae
Plantarum, 38, 257.

4 Levin, R., Zilli Vieira, C. L.,
Rosenbaum, M. H., Bischoff, K.,
Mordarski, D. C., and Brown, M. J.
(2021). The Urban Lead (Pb) Burden in
Humans, Animals and the Natural

Bas J Vet Res, 23(3), 2024

Environment. Environmental Research,
1-50.

5.Bhasin, T., Lamture, Y., Kumar, M.,
and Dhamecha, R. (2023). Unveiling the
Health ~ Ramifications of  Lead
Poisoning: A Narrative
Review. Cureus, 15(10), 1-7.
6.Al-Salhie, K. C. K., and Al-Waeli, A.
M., (2019). The effect of using different
levels of red ginseng roots powder on
some physiological characteristics of
Japanese  Quail males (Coturnix
japonica). Basrah Journal of
Agricultural Sciences, 32(1), 34-38.
7.Al-Ashoor, D. S., and Al-Salhie, K. C.
K., (2020). Effect of adding broccoli
leaves (Brassica oleracea L. var. italica)
extract to drinking water on eggs
production and intestinal microflora of
Japanese quail Coturnix japonica
Temmink and Schlegel, 1849. Basrah
Journal of Agricultural  Sciences,
33(2),42-51.

8.Al-Mosawy, A. M. S., and Al-Salhie,
K. C. K., (2021). The Effect of
Alcoholic Extract of Rhizomes of
Greater Galangal (Alpinia galanga L.)
on the Serum Antioxidant Enzymes for
Japanese Quail During Oxidative Stress
Induced by Hydrogen Peroxide. Basrah
Journal of Agricultural Sciences, 34(1),
171-179.

9. Khoobchandani, M., Ganesh, N.,
Gabbanini, S., Valgimigli, L., and
Srivastava, M. M. (2011).
Phytochemical potential of Eruca sativa
for inhibition of melanoma tumor
growth. Fitoterapia, §2(4), 647-653.
10.Lourenco, S. C., Moldao-Martins,
M., and Alves, V. D. (2019).
Antioxidants of natural plant origins:
From sources to food industry
applications. Molecules, 24(22), 1-25.

20



Hanna and Al-Salhie

11.Barlas, N. T., Irget, M. E., and
Tepecik, M. (2011). Mineral content of
the rocket plant (Eruca sativa). African
Journal  of  Biotechnology, 10(64),
14080-14082.

12.Ullah, A., Munir, S., Badshah, S. L.,
Khan, N., Ghani, L., Poulson, B. G.,
Emwas, A. H., and Jaremko, M. (2020).
Important flavonoids and their role as a
therapeutic agent. Molecules, 25(22), 1-
39.

13.WHO (2018). Guidelines on good
herbal processing practices for herbal
medicines. Technical Report Series,
No.1010.

14. N.R.C. (1994). National Research
Council. Nutrient Requirements of
Poultry. 9th edn. Nat.

15.Reitman, S., and Frankel, S. (1957).
A colorimetric method for the
determination of serum  glutamic
oxalacetic and glutamic  pyruvic
transaminases. American journal of
clinical pathology, 28(1), 56-63.
16.Zasoski, R. J., and Burau, R. G.
(1977). A rapid nitric perchloric acid
digestion method for multiclement
tissue analysis. Communications in soil
science and plant analysis, 8(5), 425-
436.

17 Karla, Y. P. (1997). Handbook of
reference methods for plant analysis.
Boca Raton: CRC Press.

18.Laur, N., Kinscherf, R., Pomytkin,
K., Kaiser, L., Knes, O., and Deigner,
H. P. (2020). ICP-MS trace eclement
analysis in serum and whole blood. PloS
one, 15(5), 1-14

19.Humason, G. L. (1972). Animal
tissue techniques. 3rd Edition, W.H.
Freeman and Company, San Francisco
20.SPSS, Statistical Package for the
Social Sciences (2018). Quantitative

Bas J Vet Res, 23(3), 2024

Data Analysis with IBM SPSS version
24: A Guide for Social Scientists. New
York: Routledge. ISBN, 978-0-415-5
7918-6.

21. Duncan, D.D. (1955). Multiple
range and Multiple F-Test.
Biometrics.Vol.11:1 —42.

22 Pawlowska, E., Szczepanska, 1J.,
Koskela, A., Kaarniranta, K., and
Blasiak, J. (2019). Dietary polyphenols
in age-related macular degeneration:
protection against oxidative stress and
beyond. Oxidative
cellular longevity, 1-13.

23.Stagos, D. (2020). Antioxidant
activity  of  polyphenolic  plant
extracts. Antioxidants, 9(1), 1-7.

24 Ni, H., Martinez, Y., Guan, G.,
Rodriguez, R., Mas, D., Peng, H.,
Valdivie Navarro, M., and Liu, G.
(2016). Analysis of the impact of
isoquinoline alkaloids, Derived from
Macleaya Cordata Extract, on the
Development and Innate Immune
Response in Swine and Poultry. BioMed
research international, 1352146.

25 Kikusato, M., Xue, G., Pastor, A.,
Niewold, T. A., and Toyomizu, M.
(2021). Effects of plantderived
isoquinoline  alkaloids on growth
performance and intestinal function of
broiler chickens under heat stress.
Poultry Science, 100(2),957-963.
26.Guyton, A. C. and Hall, J. E. (2021).
Textbook of Medical Physiology, 14th
Edition. 1152pp.

27.Seven, 1., Aksu, T., and Seven, P. T.
(2010). The effects of propolis on
biochemical parameters and activity of
antioxidant enzymes in broilers exposed
to lead-induced oxidative stress. Asian-
Australasian ~ Journal — of  Animal
Sciences, 23(11), 1482-1489.

28 Karimi, 1., Nasr, J., and Zanganeh, F.

medicine and

(2013). Protective effects of an alfalfa

aqueous extract on lead toxicity in

21



Hanna and Al-Salhie

biochemical

Clinical

broiler  chickens: a
approach. Comparative
Pathology, 22(6), 1129-1136.

29 Elayat, W., and Bakheelf, M.S.

(2010). Effects of chronic lead toxicity

on liver and kidney functions.
The Journal of Medical Laboratory
Science, 1, 29-36.

30.Alwaleedi, S. A. (2016).

Hematobiochemical changes induced by
lead intoxication in male and female
albino  mice. National Journal of
Physiology, Pharmacy and
Pharmacology, &(1), 46-51.

31.Ghenioa, A., Okle, O., Nazem, A.,
and Ashry, K. (2015). Protective Effect
of Probiotic Bactosac Against Induced
Sub Chronic Lead Toxicity in Broiler
Chicks. Alexandria Journal for
Veterinary Sciences, 47(1),53-64.
32.Jaiswal, R., Ali, S. L., Roy, S,
Dinani, O. P., and Jaiswal, S. K. (2017).
Effect of dietary lead exposure on
hematological parameters and their
alleviation by antioxidants in
broilers. International Journal of Bio-
resource and Stress Management, 8(1),
110-115.
33.Mudipalli, A. (2007). Lead
hepatotoxicity and potential health
effects. Indian Journal of Medical

Research, 126(6), 518-527.

Bas J Vet Res, 23(3), 2024

34.Fischer, A. B., Hess, C., Neubauer,
T., and Eikmann, T. (1998). Testing of
chelating agents and vitamins against
lead toxicity using mammalian cell
cultures. Analyst, 123(1), 55-58.

35.Kim, J. H., Park, G. H., Han, G. P,
Choi, H. S., Ji, S. Y., and Kil, D. Y.
(2020). Prediction of lead intake and
tissue lead concentrations in broiler
chickens using feather lead
concentrations.
Element Research, 193, 517-523.

36.Ebrahimi, R., Ebrahimi, M., and
Shakeri, M. (2023). Mitigating the
Adverse Effects of Lead and Cadmium

Biological Trace

Heavy Metals-Induced Oxidative Stress
by  Phytogenic = Compounds in
Poultry. Poultry, 2(2), 235-251.

37 Kaurinovic, B., & Vastag, D.
(2019). Flavonoids and phenolic acids
as potential natural antioxidants (pp. 1-

20). London, UK: IntechOpen.

22



Hanna and Al-Salhie

2] daaadl) cliuall g 4 g gl aall ulaa garg (& a2l sl (A asl) paliial) 5l
waba Jll A dand L pal) pall) 58

lall gu S Ol Al Us ayjsa ol sha
Bl 8 panll daala el 3l A4S c‘;.’a\};z;“ CL\.\Y\ ruag
dadal)

slo ) abia il A5 umoall sl Y sall aliioal) dilaa) Ll Al s ) dlal) Zu ol s
T A EIA e B8 144 axain) aalll & 558 A dpmnal) O pnill s 4 n spalSll aall il iany (8 )
36 Alebre JS) s )l (e Wil sde bl e 5 a2 40 (S 055 25 s ens (Ross 308) pall
(Ala] 050 () Boars Alalae il Y1 ALl (S JSI i 12) Leie JSI @l S &0 ¢(1ia
e aile 250 Aila) ZEN Albaal) el ela (g i IS alea I A (e aile 350 dla) Gl Alalaal
paba il G (e aade 350 ALl dag) I Alalaall ol ela o S JSI i padl )53 sas) Galidil)
$srn gl 2y (M il SOl Gl el e ST JSD g ) )53 (el Galiiuall (e axde 250 5
& (P 0.05) ssima (Rl aa s Loty AN Alabaall (3 Cplou oIS 5 SN (s ) 5853 (B (p< 0.05)
3pas ol ) L gAY Al all CiSlalaey A e Al Aldaad) & Gl sl JSU oyl S 53
Alanine (ALT) s Aspartate Aminotransferase (AST) i el & (p< 0.05) gsine gléi)
Lain Al Alalaall (& 31l g Al g juall dlime g aall Joae (& paba)ll S 55 A5 Aminotransferase
S a5 AV Al jal) i lalaay Ayl A3 Alebaall & el @i 3 (p< 0.05) 5 sine (aléail 2
AST o 38 leliy (g iS5 IS 05550 35S 55 3 Lysina &l domg 1 cpslaladll SR pae )
B8 asns e M @l GO )l aslly jasall dlac 5 pall deas 3 paba )l 5S 55 a5 ALT S
S bl sl Akl il al) b (e AN il Sl 5 g s S0 (e salV1 35 B A i
D oall s sl aliiuall ddla) o) it | gaboa )l O3 aalll 758 Alalae ey Ll 280 s S
paball @A e aalil) sauslll slga¥) e aall il aalll g8 sl el ) pabia ) COA as
Arsas Sl aall julea (e (panli

2l 78 e pm all ) sd aliall @BIA sansTE alga ) Aalidal) cilalsl)

23
Bas J Vet Res, 23(3), 2024



