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Abstract

Oxidative stress poses a serious challenge in broiler production, leading to the development of natural
health promoting alternatives such as Petiveria alliacea due to its antioxidant benefit to conventional
treatments. A total of 192, 1-day old Cobb500 broiler chicks were assigned to four treatments: Control
(0.25 mL of 20% Enrofloxacin), 200 mL, 400 mL, and 600 mL of air-dried Petiveria alliacea extract per
1000 mL of drinking water in a completely randomized design. The chicks were raised in a deep litter
system. Each treatment had 48 chicks per group. Data on haematological and serum metabolites indices,
and blood oxidative stability were, subjected using one way analysis of variance (ANOVA). Results revealed
that red blood cells values were lower (p>0.05) in birds given 600 mL of oral Petiveria alliacea leaf
extracts. Albumin values were however elevated (P<0.05) in chicks administered 200 and 600 mL of PA
extracts while higher creatinine levels were observed in chicks on 400 and 600 mL PA concentrations. A
reduction in malondialdehyde (MDA) concentrations was observed at 400 mL of Petiveria alliacea extracts
when compared with other treatments, while glutathione peroxidase was higher at 600 mL PA extracts
(P<0.05). It can be concluded that the administration of Petiveria alliacea leaf extracts could be a veritable
tool in mitigating against the adverse effect of oxidative stress without causing deleterious effects on the
blood indices of broiler chickens at 600 mL per litre of water of PA extracts.
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Evaluation des extraits de feuilles d’herbe a poule (Petiveria alliacea L.) sur les indices sanguins et

le statut oxydatif chez les poulets de chair
Résumé

Le stress oxydatif représente un défi sérieux dans la production de poulets de chair, conduisant au

développement d’alternatives naturelles favorables a la santé telles que Petiveria alliacea en raison de ses
bienfaits antioxydants par rapport aux traitements conventionnels. Un total de 192 poussins de chair
Cobb500 d’un jour ont été répartis en quatre traitements : Témoin (0,25 mL d’Enrofloxacine a 20 %), 200
mL, 400 mL et 600 mL d’extrait de Petiveria alliacea seché a l’air par 1000 mL d’eau de boisson, selon un
dispositif complétement randomisé. Les poussins ont été élevés en systeme de litiere profonde. Chaque
traitement comptait 48 poussins par groupe. Les données sur les indices hématologiques et métaboliques
seriques, ainsi que la stabilité oxydative du sang, ont été soumises a une analyse de variance a un facteur
(ANOVA). Les résultats ont révélé que les valeurs des globules rouges étaient plus basses (p>0,05) chez les
oiseaux recevant 600 mL d’extrait oral de feuilles de Petiveria alliacea. Les valeurs d’albumine étaient
cependant élevées (P<0,05) chez les poussins recevant 200 et 600 mL d’extrait de PA, tandis que des
niveaux de créatinine plus élevés ont été observés chez les poussins recevant 400 et 600 mL de
concentrations de PA. Une réduction des concentrations de malondialdéhyde (MDA) a été observée a 400
mL d’extrait de Petiveria alliacea par rapport aux autres traitements, tandis que la glutathion peroxydase
était plus élevée a 600 mL d’extrait de PA (P<0,05). On peut conclure que I’administration d’extraits de
feuilles de Petiveria alliacea pourrait étre un outil efficace pour atténuer les effets néfastes du stress
oxydatif sans causer d’effets déléteres sur les indices sanguins des poulets de chair a la dose de 600 mL
par litre d’eau d’extrait de PA.
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Introduction

The use of ethnomedicinal herbs in livestock
production in the treatment of infectious and
inflammatory diseases has been of immense
benefit in the health management of poultry birds
(Ekunseitan et al., 2016; Yusuf et al., 2023). This
indispensable source of medicine used for the
prevention and treatment of conventional
diseases by small scale farmers, also, has found it
relevance in commercial system of poultry
production due to the presence of active bioactive
metabolites (Dhama et al.,, 2015; Ekunseitan et
al.,2016; Yusuf et al, 2023). Despite the
aforementioned positive benefits, a direct effect
of plant extracts on blood and antioxidant
potential has been reported. The strategic use of
plant extracts and the inherent metabolites in
counteracting the adverse impact of inflammation
in livestock as part of the immune response to
infections, injuries and oxidative stress capability
of activating the white blood cells leading to
inflammation is being encouraged over the
conventional system of production since the latter
has significantly impacted the prevalence of
toxicity and gene resistance microbes in the
gastrointestinal tract (Yasunari et al., 2002;
Ekunseitan et al., 2023). The influence of
antibiotics can directly interact with reactive
oxygen metabolites and affect inflammation
levels which can, in turn, influence oxidative
stress (Mourenza et al., 2020). Which this has
caused a widespread ban by most countries on the
usage and administration of antibiotics by
different regulatory bodies such as European
Union and the National Agency for Food and
Drug Administration and Control. This resultant
effect is geared at bridging the gap between
poultry health and food safety.

The use of active biological metabolites and
physiological effect of phytobiotics are gradually
recognized to regulate and altered different
functions of inflammatory response in poultry
birds either directly or indirectly (Valko et al.,
2007). These various inflammatory responses are
made up of complex immune system consisting
of well-organized set of cells interacting in a
group with a definite function, especially for the
purpose to protect the body system from diseases
(Soomro, 2019). However, one of the challenges
in the broiler sector is obtaining suitable specific
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secondary plant metabolites to mitigate against
inflammations due to complex biological
responses of vascular tissues to pathogenic and
non-pathogenic antigens, along the production
line (Soomro, 2019). This problem ultimately
reduces growth and feed efficiency, susceptibility
to disease, nutrient metabolism, immune system
activation and economic losses (Soomro, 2019).
During the pathological and physiological
conditions, there is an increased production of
free non-oxygen radicals and reactive oxygen
metabolites because the red blood cells is very
prone to biological damage due to the high cell
concentration of oxygen and haemoglobin, a very
powerful promoter of oxidative process
(Bryszewska et al., 1995; Georgieva et al., 2006).
Red blood cells and other inflammatory cells are
equipped with effective systems of antioxidants
that offered protection against oxidative damages
to tissues and organs in the body (Siems et al.,
2000; Arbos et al., 2008). However, certain
amount of oxidative stress is important to the
body for growth and cell signaling, but
overproduction of reactive oxygen metabolites
have been reported to inhibit and damage the
normal functions of lipids, proteins and impair
gut function (Khansari et al.,2009; Pandey and
Rizvi, 2011). Recently, ascorbic acid, alpha-
tocopherol, selenium, and plant species such as
curcuma, anise, ginger, coriander that are greatly
abundant in carotenoids, anthocyanins and
flavonoids has been proposed and use as a novel
exogenous antioxidant additive in combating
oxidative stress with limited side effect
(Kikusato, 2021; Alagawany, et al., 2022),
therefore broadening the spectrum of seeking
alternative plant compounds that is high in
antioxidant and anti-inflammatory properties
targeted at fighting reactive oxygen metabolites is
required.

In this regard, the potential of Petiveria alliacea
as an effective ethnomedicinal plants cannot be
overemphasized in Nigeria. The plant extracts
have been widely used extensively, for the
treatment of different diseases such as skin
infection, toothache and diabetes in human
ethnomedicine. However, the intrinsic potential
of Petiveria alliacea leaf extract showing its anti-
inflammatory effects has been reported due to its
high levels of antioxidants. Therefore, this is a
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good alternatives antibiotic for poultry health
needed to maintains productivity and ensure
better product integrity (Ekunseitan et al., 2016;
Zhang et al., 2024). The phytochemical screening
and gas chromatography-mass spectrometry of
the different components of Petiveria alliacea
leaf extracts revealed the concentration of
phytoconstituents possesses numerous
pharmacological activities such as antioxidant,
anti-inflammatory, analgesics, antimicrobial,
anti-diabetic, anti-hypertensive and several other
activities (Ekunseitan et al., 2016; Adeyemi et al.,
2017). Most of the abundant broad spectrum
biological metabolites contained in the extracts
include steroids, sulfurs, flavonoids, alkaloids,
triterpenoids, saponins, glycosides, carotenoids,
tannins (Ekunseitan et al., 2016; Arogbodo et al.,
2021). Dipropyl disulphide, dibenzyl trisulphide,
dibenzyl  sulphide, dibenzyl disulphide,
benzylhydroxymethyl sulfide and di
(benzyltrithio) methane have all be discovered
and reported in the leaves of Petiveria alliacea
(Benevides et al, 2001). In addition, the
therapeutic evaluation of Petiveria alliacea has
been attributed to its potential for several anti—
inflammatory and antioxidants properties
exhibited to have a suppressive effect on the
development of reactive oxygen metabolites to
hinder the lipoperoxidation chain reaction
(Ekunseitan et al., 2016; Olomiegja et al., 2021;
Adesanya et al, 2023). The degree of lipid
peroxidation is usually used as an indication of
free radical-induced wounds (Kuun and Borchert,
2002), and the malondialdehyde level in blood
and tissue is generally used as a biomarker of
lipid peroxidation (Yousef et al., 2009). The
medicinal effects of Petiveria alliacea for the
prevention of liver injury and restoration of
antioxidant status by root meal in broiler birds
supplemented with graded levels of Petiveria
alliacea root meal have been reported (Odetola et
al., 2019). The antigenotoxic potential based on
plasmid protection induced by the extract of
Petiveria alliacea against oxidative damage was
reported by Soares et al. (2014). The presence of
tannins; flavonoids and its derivatives such as
leridal-chalcone, flavanone types leridal, leridol,
leridol-5-methyl ether, flavonol types myricitrin,
benzyl-2-hydroxyethysulfide, isoarborinol,
isoarborinol astetat, and isoarborinol cinnamate,
its content in the tested leaves is suggestive of its

Chickens

56

antioxidant and anti-inflammatory benefits as
these metabolites has been reported as potent
antioxidant by increasing the activity of
endogenous antioxidants enzymes (Gunawan et
al., 2020). The leaves of Petiveria alliacea is
reported to be high in lipids contents such as
lignoceryl lignocerate, linoleic acid,
nonadecanoic acid, palmitic acid and stearic acid
(Raintree Nutrition, 2013). However, there is no
information on the leaf extracts on blood indices
and oxidative status in broiler chickens.
Therefore, the study was conducted the assess
effective administration of Petiveria alliacea leaf
extracts on blood indices and oxidative status in
broiler chickens.

Materials and Methods

The experiment was conducted at the Poultry
Department, Directorate of University Farms,
Federal University of Agriculture, Abeokuta,
Ogun State, Nigeria.

Harvested Petiveria alliacea leaf were separated
from the petiole, washed thoroughly with clean
water to remove sand and dirt, and then air-dried
at constant moisture content. The aqueous extract
of Petiveria alliacea was obtained by infusing
100 g of the air-dried Petiveria alliacea leaf per
litre of hot boiling water and subsequently
allowed to cool for one hour. The extracts were
filtered with a sieve while the filtrate was
collected and stored in an air-tight container for
further use. 500g leaves per 5 L of hot boiling
water better expressed as 500g/L of boiling water.
One hundred and ninety-two, day-old broiler
chicks were assigned to four treatments: Control
(0.25 mL of 20% Enrofloxacin), 200 mL, 400
mL, and 600 mL of Petiveria alliacae extract per
1000 mL of water in a completely randomized
design. Each treatment had 48 chicks per group.
The prepared aqueous extract of Petiveria
alliacea was administered to the bird for three
consecutive days per week while ordinary water
was given on other days of the week throughout
the experiment. The birds were fed commercial-
based diets consisting of starter feed (Energy:
30000kcal/kg; Crude protein: 22%) and finisher
feed (Energy: 3100kcal/kg; Crude protein: 18%).
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Table 1: Gross Nutritional Composition of Diet Fed to Broiler Chickens

Analysed nutrient levels Starter Finisher
Metabolizable Energy (kcal/kg) 3000.00 3100.00
Crude Protein (%) 22.00 18.00
Ether Extract (%) 6.00 6.00
Crude Fibre (%) 5.00 5.00
Calcium (%) 1.00 1.00
Available Phosphorus (%) 0.45 0.40
Lysine (%) 1.00 0.85
Methionine (%) 0.50 0.34
Sodium (%) 0.30 0.30

Data Collection

Estimation of Blood and Serum Metabolites
About 6 mL of blood was collected from the wing
vein of each bird in all treatments on the 42" day
of the experiment into two separate labeled
bottles for blood and serum examination. The 3
mL of the drawn blood was decanted into a
pretreated Ethylene Diamine Tetra Acetic acid
(EDTA) bottle to prevent coagulation. Packed
cell volume and red Blood count were determined
as described by the micro-haematocrit and
haemocytometer method (Thrall and Weiser,
2002). White blood count was estimated based on
the Wintrobe haematocrit tube according to the
procedure of Schalm (Jain, 1986). Leucocyte
differential counts such as lymphocyte,
heterophil, eosinophil, basophil, and monocyte
were analyzed using Wright stain to detect the
differential counts as outlined by Ritchie et al.
(1994). The remaining blood was emptied into
plain bottles for some serum metabolite
determination. Total protein was determined by
the direct Biuret method (Lubran, 1978; Varley et
al. 1980), and Albumin by the bromocresol green
method (Doumas and Biggs, 1971). The serum
concentration of globulin was calculated as the
difference between total protein and albumin
concentrations.  Aspartate  aminotransferase
(AST) and alanine aminotransferase (ALT) were
determined according to standard procedures by
Reitman and Frankel, 1957.

Determination of Blood Oxidative Stability

On the 42™ day of the experiment, 3 mL of blood
was collected from one selected broiler bird in
each replicate with the use of a hypodermic
needle and syringe via the jugular vein into a
labeled Ethylene Diamine Tetra-acetic acid
(EDTA) bottle. Catalase (CAT) was determined
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according to Levesque (2008). Superoxide
dismutase (SOD) was determined using the
procedure of Oberley et al  (1998),
malondialdehyde (MDA) was determined
according to Siu and Draper (1978), and
Glutathione  peroxidase  (GSH-Px)  was
determined using the procedure of Reddy et al.
(2004).

Statistical Analysis

Data obtained were subjected to One-way
analysis of variance (ANOVA) in a completely
randomized design by SAS (2009). Significant
differences among means were separated using
the Duncan’s multiple range test at 5% level of
significance.

Results

All blood metabolites measured were not
significantly (p>0.05) affected. However, red
blood cells had the lowest (p>0.05) non-
significant effect value in birds administered 600
mL of oral Petiveria alliacea leaf extract.
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Table 2: Effects of Aqueous Extracts of Petiveria alliacea Leaves on the Blood Metabolites of Broiler Chickens

Parameters 0 200 400 600 SEM P-value
Packed Cell Volume (%) 31.75 30.00 31.25 26.50 0.95 0.203
Haemoglobin (g/dL) 10.43 9.93 10.45 8.85 0.32 0.266
Red Blood Cell (10%/uL) 3.43 3.40 3.31 2.79 0.11 0.107
White Blood Cell (/103/uL) 0.15 0.14 0.17 0.14 0.36 0.430
Lymphocytes (%) 62.00 59.50 61.75 58.75 1.04 0.654
Heterophils (%) 31.50 33.50 30.75 34.50 1.10 0.631
Monocytes (%) 2.75 3.00 3.25 3.06 0.21 0.847
Eosinophils (%) 3.25 3.75 4.00 3.25 0.42 0.916
Basophil (%) 0.50 0.25 0.25 0.25 0.12 0.673

SEM- Standard error mean
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The effect of the aqueous extracts of Petiveria
alliacea leaves on the serum indices of broiler
chickens is presented in Table 4. The oral
administration of Pefiveria alliacea leaf extract
significantly (p<0.05) influenced the level of
albumin and creatinine while other parameters
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were not affected (p>0.05). Serum albumin in
chicks administered 200 and 600 mL of the
extracts was similar and higher (p<0.05) than
levels observed in other treatments while those on
400 and 600 mL Petiveria alliacea leaf extracts
had similar serum creatinine concentrations
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Table 3: Effects of Aqueous Extracts of Petiveria alliacea Leaves on the Serum Indices of Broiler Chickens

Parameters Control 200 400 600 SEM P-value
Aspartate aminotransferase (1.U/L) 77.80 88.64 77.74 83.83 4.60 0.833
Alanine aminotransferase (1.U/L) 2.32 2.90 1.90 412 0.50 0.365
Alkaline phosphatase (1.U/L) 266.20 258.50 276.30 265.64 3.20 0.281
Total protein (g/dL) 2.79 251 2.58 2.79 0.20 0.916
Albumin (g/dL) 1.24¢ 1.702 1.63° 1.70° 0.10 0.033
Creatinine (mg/dL) 0.40° 0.47° 0.572 0.59° 0.30 0.036
Globulin (g/dL) 1.55 0.81 0.95 1.09 0.15 0.345

abe: Means in the same row differ significantly (p<0.05)

SEM- Standard error mean

The effect of oral administration of aqueous extracts of Pefiveria alliacea on blood oxidative stability of broiler chickens is presented in Table 5.
Aqueous extract of Petiveria alliacea had no significant effect (p>0.05) on blood oxidative stability measured except malondialdehyde and
Glutathione peroxidase. The highest (p<0.05) malondialdehyde was observed in the 200 mL group while the lowest value was recorded in the control
and 400 mL group respectively. Glutathione peroxidase was highest (p<0.05) in the 600 ml group compared to other groups.

Table 4: Effect of Oral Administration of Aqueous Extracts of Petiveria alliacea Leaves
on Blood Oxidative Stability of Broiler Chickens

Parameter 0 200 400 600 SEM

Catalase (U/L) 0.59 1.07 0.58 1.79 0.2956
Superoxide dismutase (U/L) 0.008 0.007 0.009 0.008 0.0004
Malondialdehyde (U/L x 10°) 0.87¢ 1.522 0.88° 1.28° 0.1137
Glutathione peroxidase (U/L) 6.56" 5.98° 6.24° 8.572 0.6378

abc Means with different superscripts along the same row are significantly different (p<0.05
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Discussion

The use of ethnomedicinal herbs has been
recognized globally not only for the promotion of
health but bridging the gap in fighting the severity
of pathogenic oxidative stress, while maintaining
stable ecological oxidative balance (Georgieva et
al., 2006). In the present study, the blood indices
(PCV, Hb RBC, and WBC) obtained in the study
were within the normal range observed by
previous researchers in chickens (Bounous and
Stedman, 2000). This signifies that the level of
Petiveria alliacea administered to broiler
chickens could be tolerated without affecting the
haemopoetic activity in the blood system. Sobayo
et al. (2018) and Oyeleke ef al. (2021) however
observed significantly higher red blood cells in
growing pullets served on a diet supplemented
with Petiveria alliacea root meal. This may be
attributed to the administration route and age of
birds. Despite higher albumin levels obtained at
200 and 600 mL Petiveria alliacea extract yet, the
result obtained was within the tolerable level in
the tropic of 1.17 — 2.74 g/dL (Meluzzi et al.,
1992). Albumin level has been linked with the
normal functioning of the liver (Adeyemi et al.,
2012). The albumin concentration is a useful
marker for the secretory and excretory function of
the liver (Suliaman et al, 2014), enhanced
osmotic balance, transporting nutrients and
immune function. The increased level of albumin
could be associated with the presence of Sulphur
compounds in P4 extracts with the capacity of
sulfur to serve as a precursor in protein
biosynthesis (Oguntoye et al., 2018). This study
did not align with the report of Odetola et al.
(2019) who observed a non-significant effect in
albumin of broiler chickens fed diets
supplemented with graded levels of Petiveria
alliacea root meal at 5, 10, 15, 20, and 25g/kg of
feed throughout 8 weeks. The creatinine levels of
this study were above the normal (0.10 — 0.40
mg/dL) range established by Merck (2012). The
highest creatinine values were obtained in 400
and 600 mL Petiveria alliacea concentrations.
The values obtained were within the tolerable
level as documented by researchers in the tropic.
Okorie et al. (2011) and Okereke et al. (2019)
observed 0.90 — 2.00 mg/dL and 0.35 -1.67
mg/dL for normal broiler birds. This result
suggests that the concentration of secondary
metabolites at those levels was not detrimental to
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the renal functionality of the broiler birds (Oni et
al., 2018). Inadequate utilization and excretion of
waste products such as muscle contraction and
protein metabolism in the blood is an indication
of renal damage which can result in weight loss
and health problems in broiler birds (Kolawole e?
al., 2017). Owosibo ef al. (2013) observed higher
levels of creatinine for broiler chick diets
containing probiotics. Duwai et al. (2013) had
increased creatinine value in broiler birds in
comparison to the result obtained for this study.
Glutathione peroxidase (GSH-Px) is a
selenoprotein (Xianyong et al., 2017) that
protects susceptible substrates by eliminating free
radical oxygen ions and hydrogen peroxide
initiators and propagators by transferring
hydrogen atoms to stabilize the free radicals to
impede lipid peroxidation (Aguilar et al., 2007).
The increase in Glutathione peroxidase in broiler
chickens administered 600 mL concentration of
Petiveria alliacea leaf extract could be a direct
influence of the sulfur-containing amino acid,
dibenzylthiosulfinate known as petivericin and
sulfenic acid, which can efficiently form a line of
defense against reactive oxygen metabolites and
activate the antioxidant capacity by lowering
lipid peroxidation due to lower stearic hindrance,
reported to be among the fastest antioxidant
(Amorati et al., 2012; 2019). The possible
mechanism of action of the secondary
metabolites such as sulfenic acids in Petiveria
alliacea leaf extract are important intermediates
in cellular redox regulation formed by the
oxidation of thiol functions in cysteine residues
and can be converted into thiosulfinates and
disulfides (non-phenolic antioxidants) innate
ability to quench reactive oxygen metabolites and
augment the levels of important endogenous
antioxidants (Roos and Messens, 2011; Amorati
et al., 2012; 2019). Flavonoids and several
phenolic compounds have been observed as
inhibitors of lipid peroxidation thereby limiting
the formation of free radicals that lead to
oxidative stress (Shtukmaster et al., 2010).
Malondialdehyde (MDA) is an important
indicator of oxidative stress and the formation of
lipid peroxidation due to attacks by free radicals
on the cell membrane of unsaturated fatty acids
(Mirghaed et al., 2019) and important biomarkers
of oxidative stress because of lipid peroxidation.
(Ayala et al., 2014). This process of interaction
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between lipid peroxidation and free radicals leads
to the uptake of electrons from the lipids
membrane resulting in biological damage to the
cell. Oxidative stress is a product of aldehydes
such as malonialdehyde and 4- 4-hydroxynonenal
(Ayala et al., 2014). The significant reduction
observed in MDA of broiler chickens
administered 400 mL Petiveria alliacea extract
might be attributed to the presence of flavonoid
and tannin compounds by lowering the elevation
of MDA in which free radicals are reduced (Bone
and Mills, 2013). Flavonoids act directly as
antioxidants, protecting the cells from free
radicals and also increasing the activity of
antioxidant enzymes (Abdelmoaty et al., 2010).
Tannins not only enhance the activity of
endogenous antioxidants but also increase
antioxidant levels. Tannins also reduce MDA
concentration in the liver, heart,  and kidney of
broiler birds (Velayutham et al., 2012). The
significant increase in GSH-Px at 600 mL oral
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