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Based on Qualitative Traits and Haemoglobin Type
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RESULTS

INTRODUCTION
❑ Pigeon (Columbia livia domestica) are stout bodied birds with short necks, and short slender bills
that in some species feature fleshy Ceres, they are enchant, brilliant, scrumptious and nutritious, this
creature has brilliance dependability and devotion on ground that since 1500 years back, this animal
was mostly used by military as messenger during war.
❑ Haemoglobin is the ion that contains oxygen that transport metalloprotein in the red blood cells
(erythrocytes) of tissues of some invertebrate and most vertebrates (maton et al., 1993)

Table 2: Frequencies of haemoglobin type and their distribution based on sex and body weight in some Homing Pigeon
2

Factors Variants Observe Detected Hb % Distribution of Observed Hb type Expected Hb Type X
d
Type
Hb Type
Frequency
Frequency
Test
Populati
on
Sex
Male
22
AA
27.3
6
7.3
0.23
AB
40.9
9
8.71
0.01
BB
31.8
7
5.96
0.17

❑ Haemoglobin is involved in the transport of other gases: it carries some of the body’s respiratory
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carbon dioxide (about 20 to 25% of the total) as carbaminohemoglobin in which CO2is bound to the
heme protein. The molecule also carries the important regulatory molecule nitric oxideboundto a
globin protein thiol grop, releasing it at the same time as oxygen (Epstien et al.,1998).
❑ This study is to characterise homing pigeons so as to provide information that may be useful for

Body Male
weight

METHODOLOGY

HBW

o Population and Study Sample
Homing pigeon of about one hundred and fifty were used for the Qualitative trait evaluation aspect and fifty
samples of blood were collected from the brachial vein puncture of pigeon wings for the haemoglobin type. Data
were obtained from pigeon farm at Tanke Oke-odo, Ilorin and haemoglobin typing was done in the laboratory.
o Blood Sample Collection
The wing of each bird were disinfected and carefully cleaned to locate the vein and blood were collected through
brachial venipuncture using 2Ml syringe into a well labelled EDTA bottles according to chickens feather type
without cross contamination with the use of a syringe per bird. The blood sample was taken to the Central Research
Laboratory of University of Ilorin, Ilorin, Kwara State, Nigeria, One ml of the whole blood was placed in centrifuge
tube that has been labelled according to numbers given to each chicken sampled based on their feather type. 10-15
µl of cold 0.155 ml sodium chloride was added to wash the red cell, the sample was re-centrifuged for haemoglobin
to be released after haemolysis of sedimented cells by addition of distilled water.
o Haemoglobin Type Procedure
A Gene buffer (DANSUTECH Genotype Buffer) containing Tris EDTA and Boric Acid (Manufactured by
Dansutech Resources Nig. Enterprises) was prepared by dilution with 1000ml of distilled water. Cellulose Acetate
paper strip was soaked in the Buffer for 30 minutes and bloated with filter paper to remove excess buffer; 0.1µl of
the haemolysed blood was carefully loaded to the acetate paper and placed on the bridge in an humidified
electrophoresis tank that has been connected to a power supply (Model DY-300 for Electrophoresis) and set to run
for 15 minutes at 300 volts. The sample end was directly placed at the anode point and the movement of the protein
type towards the cathode was observed for 15 minutes to note a clear separation of the haemoglobin band; after
which the acetate paper was removed with forceps and soaked in Ponceau S (Acid Red 112) solution for 5 minutes
for perfect staining of the band, then washed in glacial acetic acid solution for another 5 minutes and gently stirred
in 95% absolute methanol for clearer observation of the band. Movement of the haemoglobin bands towards the
cathode was interpreted as described below:
A Single faster band was identified to be AA Homozygote
A Single slower band was identified to be BB Homozygote
A Double bands containing both faster and slower band was identified to be AB Heterozygote.
Genotype frequency was described according to Salako and Ige (2006).
o Data Analysis Strategies
Gene frequency will be calculated using: The Hardy Weinberg equation using P2 +2PQ +Q2 = 1 that the
population is in equilibrium.
P= gene frequency of ally A
Q= gene frequency of ally B
Q = [2NAA+NAB ÷2N]
Q = [2NBB+NAB÷2N]
NAA =Number of derived genotypes for AA
NAB = Number of derived genotypes for AB
NBB = Number of derived genotypes for BB
Data generated: one way analysis of variance, T test, and Chi square were determined.

PARAM MALE MALE SEM
ETER (MEAN) (STD.D)
BKC

204.765 4.844

EC

301.000 0.000

0.000

301.000 0.000

0.000

EC

CC

402.382 1.639b

0.004

402.738 2.127a

0.005

EL

503.926 2.599b

0.005

505.100 2.915a

SC

601.985 0.211

0.0004

HFC

707.309 5.983

NFC

814.441 9.894

0.20

AB
BB

38.5
23.1

10
6

10.29
7.041

0.28
0.154

BB
AA
BB
AA
AB
BB

4.6
4.6
13.64
22.72
40.90
13.64

1
1
3
5
9
3

0.27
1.33
1.08
5.67
6.73
4.60

1.97
0.08
3.40
0.079
0.77
0.56

AB
AA
AB
AA
AB
BB

3.85
15.38
15.38
23.08
19.23
23.08

1
4
4
6
5
6

0.40
2.67
3.17
5.67
6.73
4.60

0.93
0.66
0.22
0.019
0.45
0.42
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DISCUSSION
▪ Table 1 shows the effect of sex on qualitative traits observed in adult homing pigeon, there was significant
difference (p<0.05) the male and female CC, EL, TOC, SHC, and BKS. There was no significant difference (p>0.05)
between the male and female BKC, EC, SC, HFC, NFC, BFC, TFC, DFC, BDS, CLC, ABFC, SHT, EC, FTC and
BKTC.
▪ Table 2 shows that 45.83% of the populations of pigeons were male and 54.17% were female, based on sex
27.23%, 40.9% and 31.8% of the total numbers of male pigeon examined were of HbAA, HbAB and HbBB
respectively and 38.5%, 38.5%, 23.1% of the total numbers of female pigeon examined were of HbAA, HbAB and
HbBB respectively.
▪ This study shows that the male pigeon CC and EL had statistically significantly lower difference (402.382±1.639)
(503.926±2.599) respectively compared to the CC and ELC of the female (402.738±2.127) (505.100±2.915)
respectively, the female pigeon of TOC, SHC,BKS had statistically significantly lower difference (1302.138±1.934)
(1302.138±1.934) (1400.800±0.488) respectively compared to the TOC, SHC, BKS of the male (1302.353±2.424)
(1302.353±2.424) (1400.735±0.563) respectively.
▪ Based on body weight 4.5%, 18.2% and 77.3%, of the total numbers of male pigeon examined were of low body
weight, medium body weight and high body weight respectively and 3.9%, 30.8%, 65.45 of the total numbers of
female pigeon examined were of low body weight, medium body weight and high body weight respectively.
▪ The three haemoglobin genotype AA, AB and BB was discovered and this confirm the complete observation of A
and B allele and their close similarity genotypes been reported to be AA, AB and BB in different animals by several
authors (Maxwell and Baker, 1980;Salako and Ige 2006). This study shows that homozygote HbAB has the highest
population in the male while in the female the homozygote HbAA and HbAB has the same percentage in the
population.
▪ In body weight this study shows that only heterozygote HbBB has low body weight , HbBB has the highest

percentage in the population of medium body weight and homozygote HbAA and heterozygote HbBB have the same
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percentage in the population of the high body weight.
▪ In this study, haemoglobin genotype detected had significant effects on body weight of the pigeon observed with
those of HbAA and HbBB having higher body weight compared to HbAB, this could happen because the population
of pigeon observed have been in existence due to chance and there have not been any selection for parent of next
generation.

CONCLUSION AND RECOMMENDATION
•

There were visible differences in the effect of sex on the qualitative traits.

•

Pigeon have wide range of colours mixture of different colour.

•

70% of the pigeon had high body weight from 251kg to 300kg.

•

The Hb types AA, AB and BB found in this study had significant effect on body weight.

•

There should be more research works done on characterization of pigeon including phenotypic and
haemoglobin type and genetic parameter estimation. This will help in breeding plans and
conservation decisions.

•
0.0014

8.67

the female this study shows that only homozygote HbAB has low body weight , HbAA and HbBB have the same

Table 1: Effect of sex on qualitative traits observed in adult homing pigeon sampled.
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population in medium body weight and HbAB has the highest population in high body weight of the male while in
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genetic improvement.
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1302.138

0.0014

SC

Breeding and selection programs should be carried out to improve the production performance of
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pigeon.
BKS

1400.735 0.563a

0.0004

1400.800 0.488b

0.0003

BKS

1400.735 0.563a

0.0004

1400.800 0.488b

0.0003

BKS

1400.735

BDS

1500.985 0.855

0.0006

1501.063 0.847

0.0006

BDS

1500.985 0.855

0.0006

1501.063 0.847

0.0006

BDS

1500.985

CLC

1600.750 1.365

0.0009

1600.638 1.225

0.0007

CLC

1600.750 1.365

0.0009

1600.638 1.225

0.0007
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1600.750

BKC: Beak Colour EC: Eye Colour CC: Cornea Colour ELC: Eyelid Colour SC: Skin Colour HFC: Head Feather
Colour NFC: Neck Feather Colour BFC: BACK Feather Colour TFC: Tail Feather DFC: Down Feather
Colour TOC: Toe Colour SHC: Shank Colour BKS: Beak Shape BDS: Body Shape CLC: Cloacal feather ABFC:
Abdomen Colour SHT: Shank Type BKT: Beak Type WTC: Wing Feather Colour FT: Feet Type
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Antihemolytic and antioxidant activities of
Santolina chamaecyparissus aerial part
Djarmouni Meriem
Antioxidants play a vital role in free radical scavenging and chain
breaking of oxidation reactions both in vivo and in vitro. Free
radicals possess free unpaired electrons, making them highly
unstable and can extract electron from other molecules to attain
stability causing them damage. Among the potential uses of
antioxidants, some are prevention of diseases related to oxidative
stress in humans and also prevention of oxidative reactions in
pharmaceuticals, cosmetic products, and food

Discussion

Introduction

Santolina chamaecyparissus is an aromatic evergreen herb that
grows wild in Algeria. It is used in traditional medicine against
intestinal warms, as a spasmoliticum, anti-inflammatory,…..
In this study, the antioxidant and antihemolytic activities of aerial
parts extracts of Santolina chamaecyparissus are examined
employing various in vitro assay systems in order to understand
the usefulness of this plant as a foodstuff as well as in medicine

Results
1,Quantification of the phenolic compunds: (table1)
Phenolic compounds are considered to be the most important
antioxidants and are widely distributed among various plant
species. The phenolic content expressed as gallic acid equivalent
per gram (GAE /g). The results showed that EAE was found to be
the highest content (373.83 ± 0.23 mg GAE/g), followed by CrE
and CHE respectively (Table 1).

•
•

•
•
•

Phenolic compounds are considered to be the
most important antioxidants and are widely
distributed among various plant species.
EAE showed significantly a higher DPPH
scavenging activity and antihemolytic activity due
to high amoun of phenolic compound in this
extract.
The phenolic compounds may act as free radical
scavengers because of their hydrogen-donating
ability and scavenging ability.
Hemolysis is an indicator of free radical damage
affecting the membrane of red blood cells (RBC)
which might be counteracted by antioxidants.
the hemolytic activity of CrE and CHE may due to
the presence of saponines compounds. These
compounds create complexes with sterols,
proteins and phospholipids, changing the
permeability of the plasma membrane. howhever,
EAE protect the RBC against hemolysis, this effect
is contribuated by the presence of phenolic
compounds in this extract,

Conclusions

2. DPPH scavenging activity

DPPH assay is one of the well-known and widely used methods
for estimating antioxidant activity which is easy to perform and
has an acceptable accuracy, All extracts showed scavenging
activity in concentration dependent pattern, (fig1) EAE showed
significantly a higher DPPH scavenging activity than that of
BHT (IC50 =0.01 ± 0.001 mg/ml and IC50 =0.08 ± 0.006
respectively) Figure 2.
Fig1:The IC50 values of
Dpph radical scavenging
activity of fractions, and
standards comparison
withBHT

Anti-hemolytic activity of extracts: The S.
chamaecyparissus extracts exhibited both hemolytic and
antihemolytic activity, thereby protecting red blood cells
from hemolysis or induces their hemolysis. As shown in
Fig 2, the results showed that EAE significantly increased
percentage inhibition of hemolysis, howhever CrE and
CHE induced hemolysis of RBC membrane. (Fig 2)

Figure 2. Hemolysis activity of S. chamaecyparissus extracts
compared with the control,

The present study demonstrates the phytochemical
containnig, in vitro antioxidant and anti-hemolytic
activity of S. chamaecyparissus aerial parts extracts,
Extracts acts with higher antioxidant and
antihemolytic capacity also had higher polyphenol
content. It can be concluded that ethyl acetate
extract obtained using higher polarity solvents
were more effective radical scavengers then those
obtained using less polar solvents. Ethyl acetate
showed better characteristics as solvent for phenolic
Compounds. Therefore, they might be used as
Preservative ingredients in the food and/or
pharmaceutical industry.

Genus, Latin: Santolina
Species, Latin: S, chamaecyparissus
Family: Asteraceae
Common name: El djaada in Algeria

Polyphenols content and antioxidant activity of
Santolina chamaecyparissus plant
Djarmouni Meriem

Discussion

Introduction
Plants are good sources of active natural products that differ widely
in terms of structure and biological properties. So; they can be used
for various applications, especially as food additives and health
promoting ingredients. For the reason, during last few decades,
they have been become a subject for study of bioactive compounds
Santolina chamaecyparissus is an aromatic evergreen herb that
grows wild in North Africa and near the Mediterranean coasts of
Southern Europe. It is used in traditional medicine against
intestinal warms, as a spasmoliticum, anti-inflammatory
The purposes of the current work are to quantify phenolic
compounds of crud extract and their fractions from S.
chamaecyparissus and to evaluate their antioxidant capacity in
vitro.

Results
1,Quantification of the flavonoids : flavonoid contents was
estimated using aluminium chloride colorimetric assay method.
The extractions were carried out using various polar and non polar
solvents, to obtained different fractions methanol (CrE), chloroform
(CHE) and ethyl acetate (EAE) extracts.
Among the three extracts, EAE was containing highest amount of
flavonoids (61.51 ± 7.86 mg QE/g), (table1)
Extracts

CrE
CHE
EAE

Flavonoids
content
mg QE/g
extract
16.94 ± 1.96
8.71 ± 0.98
61.51 ± 7.86

Flavonoids
content
mg RE/g
extract
31.93 ± 1.23
16.46 ± 0.64
115.12 ± 4.5

2. Metal chelating activity of extracts:
The metal chelating capacity is important, since it reduces
concentration of the catalyzing transition metal in lipid
peroxidation. Figure2, showed that S. chamaecyparissus
fractions showed chelating activity in the order of CrE > CHE>
EAE. Morever CrE had the most ability to bind with Fe2+ and
inhibit the formation of ferrozine-Fe2+ (IC50: 325 ± 0.009
µg/mL)
Fig1:The IC50 values of
chelatıon metals activity
of fractions, comparison
with EDTA

3. β-carotene/linoleic acid bleaching assay
As shown in Figure 3, all S. chamaecyparissus fractions
inhibit the oxidation of β-carotene in a goog level compared
to BHT (95.4% inhibition). the calculated % inhibition
capacity of CrE, CHE and EAE were found to be 58.44 %,
57.29±1.7% and 58.31%, respectively which was as less as
the positive reference, BHT
Figure3.
Antioxidant
activities of
fractions
measured by
β-carotene
bleaching
method

Gnerally, the phenolic compounds are one of the
most diverse groups of secondary metabolites
found in edible plants. Chemically, they can be
defined as substances possessing an aromatic ring
bearing one or more hydroxyl groups, including
their functional derivatives,
Among the transition metals, iron is known as the
effective factor in lipid oxidation due to its high
reactivity. Chelation of metals activity of extracts
may due to the nature of phenolic compounds or
they related by other metabolic secondary,
Several studies have shown some kind of
relationship between the antioxidant activity and
total phenolic compounds .
The b-carotene bleaching technique employs an
emulsified system, so the activity depends on the
substrate polarity. Apolar antioxidants can exhibit
stronger anti-oxidative properties in emulsions
because they concentrate at the lipid phase.

Conclusions
According to the results of this study,
it is concluded that crud extract and their fraction
of Santolina chamaecyparissus has a high
amount of flavonoids compound and exhibited
good antioxydant activity. Also, this work
highlighted that it is important to use different
free radicals and oxidation systems to evaluate
the antioxidant activity of santolina extracts
because the extracts didn’t present the same
results in all methodologies and this could be
due to difference in chemical composition of
extracts and different mediums and principals
of technic.

Genus, Latin: Santolina
Species, Latin: S, chamaecyparissus
Family: Asteraceae
Common name: El djaada in Algeria

Q fever as a neglected foodborne disease
Hamza KHALED*
LBRA, Institute of Veterinary Sciences, University Blida 1, Algeria
khaledhamz@yahoo.fr
ABSTRACT
Q fever is a zoonosis widely reported in the world. The causative agent is Coxiella burnetii, an obligate intracellular
bacterium with highly resistance in the environment. In humans, the disease occurs in either an acute form or a severe
chronic form following an early infection that may be unnoticed, it could be fatal in absence of adequate therapy. Most
cases are associated with exposure to ruminants via aerosols, but transmission may also occur by ingestion of
unpasteurised milk or other contaminated derivatives. The detection of C. burnetii in milk is not included in food
hygienic quality controls; it follows upon the declaration of cases, what explains the sudden appearance of outbreaks.
The main objective of this study is to review the major epidemics of Q fever in relation to a consumption of raw milk or
its products. The most species implicated are bovine and caprine, because they shed C. burnetii in milk for several
months or years, this shedding is less in ewes. Through countries where the disease was declared, the number of cases
in relation with the consumption of milk is minor, which partially clarifies the less consideration of this disease as a food
zoonosis.
INTRODUCTION
Coxiella burnetii is an obligate intracellular bacterium thatcauses the zoonotic disease Q fever. The bacterium has been
foundworldwide in a wide range of animal hosts, including mammals,birds and ticks. Moreover, a spore-like form of C.
burnetii can sur-vive extracellularly, contributing to its persistence and widespreaddissemination in the environment.
Ruminants represent theprimary reservoir of this organism. In these animals, Q feveris mainly asymptomatic, but can be
responsible for reproductivedisorders, including abortions that generally occur at the end ofgestation, as well as
stillbirths and delivery of weak and unviablenewborns. These reproductive failures are accompanied by highlevels of
bacterial shedding through vaginal secretions, birth products, faeces, urine, and milk.
EPIDEMIOLOGY
Farmers, veterinarians, abattoir workers, animal handlers are usually prone to a Q fever infection. Nevertheless,
community outbreaks in persons with no contact to animals have also been described. According to EFSA data in 2009
the highest notification rate of human Q fever in Europe was among the group of 45–64 years old followed by the
groups of 25–44 years old and over 65 years old. This age-related increase of Q fever incidence may be attributed to a
higher contact with farm animals during countryside travel or rural activities. Although Q fever cases in children have
been reported, the disease among children under the age of 15 years old is rare. The infection rate seems to be higher in
men than in women, and a rate ratio of almost 2:1.
In many European countries, the highest numbers of cases were reported during summer due to spring lambing season.
In general, the distribution by the date of notification of Q fever cases is not very useful for the date consideration of
the illness onset.
Q FEVER IN MILK
Consumption of raw milk and raw milk products possess a relatively higher risk of C. burnetii infection as compared to
the consumption of both pasteurized milk and pasteurized milk products. In fact, Enright et al. (1957) reported that
heating milk at 145 F/62.77 °C for 30 min inactivated C. burnetii in concentrations of 100,000 infective guinea pig doses
per 2 ml. Further studies demonstrated that the current official standard of milk pasteurization, 161 °
F/71.66 °C for 15 s is effective in eliminating C. burnetii. Pasteurization is designed to achieve at least a 5-log reduction
of C. burnetii in whole milk. Studies conducted to ascertain the thermal resistance of C. burnetii showed a D value of
0.5–0.6 min at 65.6 °C and z values of 4.4–5.5 °C.
The presence of C. burnetii in milk raises concern on the role of raw milk as a human infection source, particularly in
regions where unpasteurized milk is consumed. After the Second World War, a high prevalence of Q fever was observed
among the population in European and North American regions with a high raw milk and raw milk products
consumption.
CONCLUSION
Q fever is an important zoonosis. The Q fever in human is characterized by clinical polymorphism and may be present as
acute Q fever or chronic Q fever. After the initial infection, an almost half of the patients are asymptomatic. In the last
decades, Q fever outbreaks have been reported in various countries, indicating its importance as an emerging public
health threat. According to surveys conducted in many countries, the prevalence of C. burnetii in raw milk samples has
been varied from 0% to as high as 95%. The highest records of prevalence of the pathogen were observed in bovine milk
as compared to those in milk of small ruminants. Based on current data, the risk of C. burnetii infection by consuming
unpasteurized milk and raw milk dairy products may be not negligible. Further studies on the epidemiological effects of
the C. burnetii presence in raw milk and Q fever onset are required.

SARS-COV-2 and wild animals : to what degree are they involved in the COVID-19 pandemic
Hamza KHALED*
LBRA, Institute of Veterinary Sciences, University Blida 1, Algeria
khaledhamz@yahoo.fr

AB
STRACT
than six hundred thousand deaths with millions of confirmed cases. The objective of this review is to investigate the role
of wild animals in triggering this pandemic. Health systems are trying to control the epidemic as soon as possible with
the possibility of practicing a "One Health" approach, using methods from animal health to improve surveillance of
COVID-19 and those, to ensure better decision-making at local, national and global levels.
The discovery of several viral sequences linked to SARS-CoV-2 in several species of bats of the genus Rhinolophus has
led to the hypothesis that the zoonotic origin of SARS-CoV-2 is probably due to one of these species but with a
significant difference in the receptor binding domain of the spike protein. In addition to the wide variety of SARS-CoVrelated Coronaviruses reported in bats, closely related viruses have also been found in several species of carnivores,
such as the masked civet and the dog marten. The diversity of species susceptible to viruses linked to SARS-CoV and
SARS-Cov-2 suggests a strong predisposition of these viruses to cross the species barrier, especially in the context of
frequent encounters between carnivores and other small mammals that may facilitate interspecific transmission.

INTRODUCTION
The Center for Disease Control in China (CDCC) reported that during the last week of December 2019, the first cases of
an atypical pneumonia were seen in Wuhan, the capital of Central China’s Hubei province. Days later, after the first
cases were reported, the Chinese health authorities decided to close the Huanan's “wet market” after some research
suggested this place as the probable initial source of contagion. During the first week of January, China’s authorities
announced that the new atypical pneumonia was not caused by either the SARS or the MERS Coronavirus, but a new
variant of the Coronaviriade family, a newly discovered virus called SARS-CoV2. On January 11th the first SARS CoV-2
related death was reported and one day later, a group of Chinese researchers revealed the genome of the virus
implicated in the Wuhan pneumonia outbreak. From the initial case reported in China, the SARS-CoV-2 virus spread
worldwide. On March 11th the World Health Organization (WHO) declared this disease a worldwide distributed
pandemic.
VIRUS STRUCTURE
The viral membrane contains the spike (S) glycoprotein that forms the peplomers on the virion surface, giving the virus
its ‘corona’- or crown-like morphology in the electron microscope. The membrane (M) glycoprotein and the envelope (E)
protein provide the ring structure. Within the virion interior lies a helical nucleocapsid comprised of the nucleocapsid
(N) protein complexed with a single positive-strand RNA genome of about 30 kb in length
IMPLICATION OF WILD ANIMALS
SARS-CoV-2 and SARS-CoV are two viruses belonging to two closely related groups, they are biologically comparable,
and both have a zoonotic origin indicative of their ability to cross the species barrier. In addition, the discovery of
several SARS-CoV-2-related viral sequences in several species of Rhinolophus bats as well as Malayan pangolins
(Manis javanica) has led to the hypothesis that the zoonotic origin of the SARS-CoV-2 is likely from one of these species,
but with significant difference in the receptor-binding domain of the spike protein such that the Spike protein of RaTG13
coronavirus of the bat Rhinolophus affinis does not bind well to the human receptor [19]. While the Spike protein of
SARS-CoV2 does bind well to the ACE2 of humans, ferrets, cats, and other species that have high receptor homology. In
addition to the wide variety of SARS-CoV-related coronaviruses reported in Rhinolophus bats (including bats sampled in
Europe), closely related viruses have also been found in masked-palm civets (Paguma larvata) and raccoon dogs
(Nyctereutes procyonoides), two species in the order of Carnivore which includes cats and dogs . The diversity of species
susceptible to SARS-CoV and SARS-Cov-2 related viruses strongly suggests a propensity of these viruses to cross the
species barrier, particularly in the context of the frequent encounters between carnivores and others small mammals
that may facilitate interspecies transmission.
CONCLUSION
Considering the long-term experience gained with animal CoVs, veterinary medicine could help to forge a better
understanding of the origin and spread of SARS-CoV-2 and drive future research in human medicine towards the
development of immunogenic and safe vaccines and effective antiviral drugs. The successes and failures encountered
with prophylaxis and treatment of animal CoV diseases, such as FIP, might be useful to address issues related to COVID19 in a One Health approach. Likewise the atypical pneumonia evident in pigs infected with PRCV, despite mild clinical
signs, and the pneumonia in cattle triggered by BCoV in complex with respiratory bacteria and the stress of transport,
may provide models to understand factors that precipitate severe pneumonia in COVID-19 patients.
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Introduction
• The emphasis in the last decade has being focused on the natural components produced by
aquatic organisms, Cyanobacteria are the most potential sources of high value chemicals and
pharmaceuticals. The cyanobacterium Arthrospira Platensis, better known under the name of
Spirulina platensis is regarded as a food resource with an abundance of up to 70% protein; rich in
mineral salts; trace elements and numerous vitamins Like B1, B2, B12, and E (1).
• Spirulina platensis has arisen as one of the best synthesizers possible for new therapeutic

Results and Discussion
1- S. platensis reactivation results
S. platensis was able to grow in modified media. This
is indicated by the increase of optical density (OD)
during cultivation. Periodic observation with an optical
microscope allowed us to monitor the morphology of S.
plantesis throughout the culture period.

compounds. It is recognized to produce intracellular and extracellular metabolites with diverse
biological activities such as antifungal and antibacterial activities (2).
• The environmentally Spirulina who acquired the ability for photosynthesis, is multicellular and

Morphological changes of S. platensis where (a)
culture initiation, (b) 7 days after initiation, (c) 14 days
after, and (d) 30 days. Under optical microscope 400X.

filamentous blue-green algae which has received considerable reputation in the health food
industry and increasingly as a protein and vitamin complement to aquaculture diets. It grows in
fresh water, can be reaped and processed without difficulties (2).
• In Algeria, there is a growing interest for the Spirulina and many researchers are developing new
methods to produce these algae, which is already exists (3, 4, 5).

 The results, showed that S. plantesis exerts a biological inhibitory activity against both bacteria strains. The
inhibitory effect was mostly against B. cereus compared to the Klebsiella sp., The growth inhibition of the two
bacteria strains on the media containing S. platensis aqueous extract.
 The highest biological activity was recorded by the aqueous extract for 7days and 30days infiltrated, with no
growth for B. cereus and weak growth for Klebsiella sp. comparing to the control dishes.

• This work aims to improve the culture of Spirulina platensis, to investigate the antifungal and

Filtered 30 days

30 days suspension of

7 days

Control dish

supernatant

Spirulina

Suspension

B. cereus

Normal growth

Weak growth

No growth

No growth

Klebsiella sp.

Normal growth

Very weak growth

antibacterial activity of three different aqueous extract of the cultivated cyanobacterium.

Weak growth

normal growth

Materials and Methods
Reactivation of spirulina in liquid medium
 10 g of spirulina’s powder (Naturya®) was divided and placed in three 500 ml glass flasks for each (the volume
of distillated water 250ml in each) and 25g of bicarbonate was added, then mixed until a homogeneous liquid was
obtained;
 after incubation at 37 °C for 48 h, centrifugation was carried out (3000rmp for 20 min), the supernatant was
removed, and the pellet was collected and washed twice with sterile physiological water.
 The pellet thus obtained was placed in a 250ml glass flask of pre-sterilized 10% bicarbonate solution, then
incubated at 37 °C for 72 hours; the mixture was then centrifuged, and the supernatant was removed, and finally
the pellet was washed twice with physiologically sterile water. The recovered pellet was, then resuspended in 100
ml of physiological water and incubated at 37 °C before starting the culture (used as inoculum).

Procedure of culture
 The culture of S. platensis was started with a volume of 120 ml of S. platensis inoculum, to which we have
added a volume of 600 ml of SAGGI culture medium for 30 days.
 The experimental set-up is installed on a table in a heated small room. The strain is grown in a 2-liter plastic
box putted inside another 10-liter plastic box which contains distilled water. A constant temperature of 37 °C
and agitation provided by an automatic agitator to ensure good ventilation, the light was provided using a LED
lamp of 15W, placed up to 15 centimeters to the culture.

Antibacterial activity of S. platensis on Klebsiella sp.:
(i): control dish. (j): very weak growth. (k): weak
growth. (m): the weaker biological activity.

Antibacterial activity of S. platensis on B. cereus: (e):
control dish, (f): medium growth. (g), (h): the highest
biological activity.

2- Antifungal activity of S. platensis
 The results showed that S. plantesis exerts a biological inhibitory activity against the three tested
phytopathogenic fungi.
 Statistically there is no significant different between the variables (P> 0.05, Tab. 07). the analyzing of the
results after 7, 14 days or more won’t change the results, which means that the active compounds produced
by the strains of S. platensis will always exert the biological activity (long term effect).

Aqueous extract preparation

Alternaria solani

The investigation of the antibacterial and antifungal activity is based on 3 types of extract:

Cladosporium sp

Average

The inhibition

(cm)

rate (%)

control

6,6

/

8,4

/

8,4

/

Filtered 30 days

1,36 ±
0,29

1,2 ±0,10

69,58%

1,2 ±0,10

85,71%

Antimicrobial test

supernatant

79,24%

Five types of microorganisms were examined: Bacillus cereus, Klebsiella sp, Fusarium culmorum, Alternaria

30 days suspension

80,3%

1,16 ±0,15

69,58%

1,16 ±0,15

86,19%

87,42%

0,76 ±0,15

77,92%

0,76 ±0,15

90,95%

83,79%

0,8

75%

0,8

90,47%

 Type 01: Inoculum gained after reactivation of S. platensis in bicarbonate for 7 days
 Type 02: Infiltrated S. platensis culture for 30 days (cells+ its extracts)
 Type 03: The filtrated (by 0.22 μm syringe filter) supernatant of S. platensis culture for 30 days

solani and, Cladosporium sp. (phytopathogenic fungi).
a. Antifungal activity
Antifungal activity of the S. plantesis aqueous extract, against the three strains of fungi (cited above), was
made by following the method proposed by Li XF et al., (2008). The test was adjusted by standardization

infiltrated
7 days in suspension
14 days observation

1,3 ± 0,10
0,83 ±
0,21
1,07

Average (cm)

The inhibition

Fusarium culmorum

rate (%)

Average (cm)

The inhibition
rate (%)

method on solid medium.
From each kind of the S. platensis aqueous extract, a volume of 3ml was mixed with 12ml of molten PSA
(Potato’s Sucrose Agar). After the petri dishes are dry, a disc of 6 mm diameter from each 7-Days fungi culture
was put in the middle of the petri dish. (three dishes were used for each fungus).
the antifungal activity was evaluated after 7 days and 14 days of incubation in 25C° and 12/12h of light and
obscurity. The results were expressed as the inhibition percentage of the mycelium radial growth in

Results of the antifungal activity of S.
platensis against F. culmorum: (W):
type01: 7 days suspension. (X):
type02: infiltrated 30 days
suspension. (V): type03: filtrated
30days supernatant. (S): control dish.

comparison to the controls (a disc from 7-Days fungi culture was put in the middle of the petri dish containing
PSA media only).
b. Antibacterial activity
Antibacterial activity of the S. plantesis aqueous extract, against the two bacterial strains was carried out

Conclusion

using the same method as the antifungal activity test. Fresh bacterial culture (24h) was streaked on the
culture media (12ml of molten KB and 3ml of Spirulina extract). After 24h of incubation in 30C°, the

 S. platensis was cultivated in modified media and double weight from the start weight was reached.

antibacterial effect was observed in comparison with control (bacteria were streaked on KB media). Three

 The aqueous extract of S. platensis strain used in the present investigation showed antibacterial activity

dishes for each test.

against the two pathogenic bacteria strains (mostly on gram positive strain), and antifungal activity
against the three phytopathogenic fungi.
 we can say that S. platensis, contains potential bioactive compound with an effective antibacterial and
antifungal activity. This compound can be utilized for the development of natural antibiotics and
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Results and Discussion

Introduction
• Most diseases of durum wheat (smut, fusarioses, septoria, etc.) are transmitted by
seeds. Indeed, they are the source of the development of serious diseases (1). The
impact of the diseases is both quantitative and qualitative. Yield losses can exceed 20

 The obtained results showed that, in general, the effectiveness of the two tested fungicides
increases when the dose of the product increases, regardless of the tested strain.
 The test results showed, also, that the effectiveness of the Dividend was reduced with the time

q/ha (2).
• Kernels of fusarium-damaged wheat are usually small, light, wrinkled, and sometimes

covered with white or pink down (3).
• Fusariosis control does not only mean applying the right product at the right time, it
involves different agronomic strategies, such as the use of healthy seeds and seed

of exposure or contact with the two tested Fusarium strains, while the effectiveness of Celest
Extra does not seem to be influenced by the time.
 In general, the different concentrations of the two fungicides showed an efficacy greater than
58% during the entire period of observation of 15 days, except for the first dose of Dividend
which decreased, after 15 days, to reach approximately 35% of efficiency,

protection (4).
• The most used method to control the diseases that are transmitted by seeds is the
coating of the seeds by the fungicides (5). However, the development of fungicides

Percentages inhibition of the Fusarium strains radial growth
Dose

FC 1

FC 2

5

10

15

5

10

Dividend ½ (0,075mg/l)

days
80,00

days
64,40

days
35,50

days
75,83

days
78,52

15 days
73,33

Dividend 1 (0,15 mg/l)

84,16

65,92

58,70

92,50

93,33

85,00

Dividend 2 (0,3 mg/l)

92,50

88,88

87,03

92,50

93,33

80,18

fungicides, namely Celest extra and Dividend (Syngenta), on the mycelium growth of two

Celest extra 1/2 (0,125mg/l)

89,16

82,22

85,92

92,50

93,33

86,11

Fusarium culmorum strains FC1 and FC2.

Celest extra 1 (0,25 mg/l)

89,16

82,22

85,92

89,16

90,36

93,33

Celest extra 2 (0,5mg/l)

92,50

92,50

92,50

92,50

93,33

93,33

resistance by the pathogen in several cases, or the absence of effective fungicides
against the target fungal agent, in addition to the adverse effects on the environment
are main limitation of this method (6).
• The present study was carried out in order to evaluate the “In vitro” efficacy of two

Materials and Methods

• In order to evaluate the effectiveness of the fungicides, that are widely used in the

(A)

treatment of durum wheat seed at the level of the Cereals and Dry Vegetable Cooperatives
(CCLS), we tested two fungicides namely: Dividend (30 g/l de Difénoconazole) and Celest
extra (25g/l de fludioxonil (2,40% p/p) et 25g/l de difénoconazole) on the radial growth of
two strains of Fusarium graminearum FC1 and FC2.
• Three different doses were applied for each of the two fungicides:
• the first dose is the dose recommended by the manufacturer (the same dose applied at
the level of the CCLS),
• the second dose is half of the first dose, to see if there is any wasted product.
• the third dose is double the first dose, to see if there are any strains that are resistant to
this large dose.
• Each of the fungicide dose x Fusarium strain combinations was repeated three times.
Operating mode (the steps of work):

1. Preparation of the Potato Dextrose Agar medium (PDA);
2. Pour 15ml of PDA medium into each test tubes.
3. Sterilization of the tubes.
4. Preparation of the fungicides stock solution (2ml of fungicide was added to 18ml of sterile
distilled water).
5. From the stock solution, we prepared the different concentrations of fungicides. For the
Dividend: double dose = 0.3mg/l, single dose = 0.15m g/l and half dose = 0.075 mg/l. For
Celest Extra: double dose = 0.5 mg/l, single dose = 0.25 mg/l and half dose = 0.125 mg/l. 6.
The corresponding quantities were added to the PDA tubes, and were subsequently well
vortexed.
6. The solutions (fungicide + PDA) were poured into 90mm petri dishes.

Evolution of fungicide efficacy as a function of time, A: with FC1 strain and B: FC2 strain.

7. Inoculation of the Petri dishes with 6 mm-fungal discs taken from a 7 days-old culture of

Conclusion

one of the two strains of Fusarium culmorum (FC1 or FC2).
8. Three dishes were inoculated only with 6 mm-disk from the FC1 or FC2 strain, were used
as controls.
9. The dishes were, finally, incubated for 15 days, at 25 C°. the diameter of the fungal

colonies was measured after 5, 10, and 15 days of incubation.

 Due to the extent of the damage caused by Fusarium wilt reported in recent years in several regions of
Algeria, the present study was carried out with the aim of evaluating the 'in Vitro' efficacy of two fungicides
on the development of two strains of Fusarium culmorum (FC1 and FC2).

The results were expressed as the percentage of mycelial growth in comparison with the
controls.

 The obtained results showed that, in general, the effectiveness of the two tested fungicides increases when
the dose of the product increases, regardless of the strain tested. The results showed, also, that the
effectiveness of Celest Extra was better compared to Dividend. The efficacy persistence of the latter seems to
be affected by the exposure time.
 In light of this experimental work, we recommend that seed treatment cooperatives favor the use of Celest-
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Results

Toxoplasmosis is not only of great importance for livestock
and causes economic loss to the livestock industry, it is also
a public health problem owing to its transmission to humans
by ingestion of uncooked meat containing tissue cysts, or Out of 320 dromedaries surveyed for T. gondii antibodies, 48
consuming food or drink contaminated with oocysts, or (15%; CI: 11.5–19.33) were seropositive by ELISA test.
accidental ingestion of sporulated oocysts from the
environment (1).

Figure 1 : Schéma du cycle de
Toxoplasma gondii (d’après Dubey
et Beatty, 1988).

Consumption of undercooked meat has been well
established as a major risk factor for human T. gondii
infection worldwide (2). Dromedary Camel (Camelus
dromedarius) meat are also the popular and delicate food for
people worldwide (3, 4).
No data are available on the prevalence of the parasite in
Dromedary in Algeria. Therefore we investigated the
determination of its serological survey with different
correlations between the geographic location, the gender, the
age and the breed of the animal.

Materiel & Methodes

Sampling
Blood samples were obtained from 320 dromedaries of both
sexes, spread over 33 flocks whose 6 in Ouargla, 8 in ElOued, 9 in Biskra and 10 in Ghadaia. On average 9 animals
per herd were randomly sampled. After blood centrifugation
the serum was stored at −20 °C until analysis.
Serological testing
Sera were tested for the presence of anti T.gondii antibodies
via an ELISA test (ID Screen® Toxoplasmosis Indirect ELISA
Multi-species, ID.VET. Innovative Diagnostics. Montpellier,
France) with a sensitivity
and specificity of 100% and 96% respectively, according to
the manufacturer's instructions and data. The technique
used was that described by Abdallah et al. (2019).
The results were expressed as optical density (OD);
absorbance was read at 450 nm (wave length) with an EL800 ELISA Plate reader (Biotek Instruments Inc., USA).)

The present study reports for the first time evidence of T. gondii
infection together with its seroprevalence and risk factors in
dromedaries in Algeria. An overall seroprevalence of 15%
assessed via ELISA was recorded. This indicates that T. gondii
is widespread and circulates among dromedaries in SouthEastern Algeria.
The seroprevalence rate obtained (15%) is higher than that
recorde in Iran (3.12%) (Dehkordi et al., 2013) and in Saudi
Arabia (6.5%) (Al-Anazi, 2011), but is more or less the same to
that reported in Saudi Arabia by Hussein et al. in 1988 (13.1%)
(Hussein et al., 1988) and Al- Anazi in 2012 (16%) (Al-Anazi,
2012). Higher seroprevalence was reported in Sudan (20%) by
Khalil and Elrayah in 2011, in the United Arab Emirates (22.4%)
by Abu-Zeid (2002) and in Egypt (from 17.4 to 31.4%) by Hilali
et al., 1998 and Shaapan and Khalil(2008), respectively.

In conclusion, T. gondii infection of dromedary camels is widespread in South-Eastern Algeria. Age, husbandry systems and
geographical study areas are independent predictors of T. gondii seropositivity. The identification of risk factors is prerequisite
to define the type of measures and strategies to be applied in order to lower, control and prevent T. gondii infection in
dromedary camels thereby reducing human infection.
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General introduction

Methods

Peanuts is highly nutritious food, rich in
proteins, some of which may cause adverse
immunological reactions in atopic individuals.
These proteins known as allergens.

*Extraction of crude peanut proteins in water.
*Analysis of the protein fraction by one and two
dimensional SDS-PAGE.
*Study of proteins IgE-binding capacity by
Immunoblotting.

In this study, the peanut protein allergens were
identified and characterized.

A serum from a peanut allergic patient was
used

Results:

Fig.1: Peanut protein content

Fig.2: Two dimensional SDS-PAGE of
peanut protein fraction
(Ara h1, Ara h2, Ara h3 and Ara h6
were determined in several spots)

Fig.3: 1D Immuoblot of the water-soluble proteins
A: Electrophoretic profile of water-soluble proteins
B: Transfer of proteins to nitrocellulose membrane
C: Proteins recognized as allergens by the serum of
peanut allergic patient
(Ara h1 was identified as allergen by Immunoblot)

????

The identification and characterization of peanut allergens may
contribute to the improvement of diagnostic tests and treatment for peanut
sensitivity
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Isoamyl acetate is one of the most important flavor compounds Transesterification reaction : The reaction was carried out in a fluidized bed
used in food industries because of its characteristic banana reactor for 6 h.
flavor. The enzymatic production of this flavor compound
offer many advantages over traditional extraction of
estersfrom natural sources and over the chemical synthesis
such as: A lower energy requirement, high enzyme specificity
etc. In this work, the extracellular microbial lipase activity of
A. oryzea immobilized by inclusion in alginate beads was used
for the production of isoamyl acetate by a transesterification
reaction between ethyl acetate and isoamyl alcohol in a twophase reactor with the continuous extraction.

Optimization of the conditions for the synthesis of isoamyl
acetate in a two-phase liquid / gas reactor with the continuous
extraction of the ethanol produced

Table 1: The different factors and their levels of the Doehlert plan.
Table: 3 Experimental matrix obtained by applying three-factor Doehlert
design and responses for experimental values obtained for isoamyl acetate
synthesis.

Table: 2 Composition of alcoholic fermentation by-product of SICOB

Effect of reactor configuration

00alcohol conversion rate
Contour plot of isoamyl

Before optimization : [Enzyme]0 = 4 gL -1, [A-Iso] = 0.1 M, T = 40°C, 150 rpm
After optimization : [Enzyme]0 = 2.39 gL -1, [A-Iso] = 0.72 M, T = 68°C

CONCLUSION
The fluidized bed reactor configuration developed is used for the
continuous extraction of ethanol from the bioreactor :
 Allow the reduction of their known inhibitory effect during synthesis in the
closed stirred reactor.
Improve the conversion of the substrate by shifting the reaction equilibrium.
To facilitate purification in a way that reduces energy and time for product
recovery.
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ABSTRACT
The present study was aimed to carry out the phenolic
composition, and in vitro antioxidant and anti-inflammatory
activities of methanolic (Met.E) and aqueous (Aq.E) extracts
of Inula viscosa (IV) leaves in order to enhance its use in folk
medicine.
For antioxidant potential, DPPH scavenging activity, reducing
power and beta-carotène tests were conducted. Morever, the
anti-inflammatory activity was also examined on protein
denaturation and Human red
blood cells membrane
stabilization.
INTRODUCTION
Inula viscosa L. belongs to the Astreaceae family. It is
traditionally used in Northern Africa to treat various disorders
as anti-inflammatory, antipyretic, antiseptic, antiscabies and
gastroduodenal affections (1).
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Table 2. Percentage Inhibition of BSA protein denaturation
by IV Met.E and Aq.E. Values are means ± SD , (n=3).
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Figure 1 : Free radical scavenging activity of Met.E and
Aq.E of Inula viscosa and BHT. Values are means ± SD ,
(n=3).
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MATERIAL AND METHODS
Plant material: Inula viscosa was collected from Setif,
Algeria.
Preparation of extract: Met.E and Aq.E were prepared by
maceration and decoction, respectively according to Motamed
and Naghibi (2).
Polyphenol, Flavonoids and Tannins determination (3)
Antioxidant capacity was assessed using DPPH scavenging
activity, Reducing capacity and beta carotène tests (4)
The anti-inflammatory activity of IV Met.E and Aq.E in vitro
was invetigated using two tests:
1- Protein denaturation: Inhibition of bovine albumine serum
denaturation was determined according to the method of
Lavanya et al. (5).
2- Human Red Blood Cell membrane stabization test: To
evaluate the effect of IV Met.E and Aq.E on membrane
stabilization, blood cells were incubated at 56°C in the
presence of of 0.5, 1, 2 mg/mL of IV extracts or standard
Diclofenac according to Lavanya et al. (5).
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DISCUSSION

Figure 2. Reducing power capacity of Met.E and Aq.E of
Inula viscosa and BHT. Values are means ± SD , (n=3).

Met.E and Aq.E of IV showed high amounts of polyphenols,
flavonoids and tannnin contents (Table1).
Table 1. Polyphenols, flavonoids and tannins contents of IV
Met.E and Aq.E

A b sorb an ces at 470 n m

0 .7 5

RESULTS

BHT
C M et

0 .6 0

C H 2O
0 .4 5

M e t .E
Aq. E

0 .3 0

0 .1 5

0 .0 0

Polyphenols
(mg EAG/g E)

Flavonids
(mg EQ/gE)

Tannins
(mg EAT/gE

Met.E

441.83

15.58

28.72

Aq.E

236.39

15.42

33.56

Table 3. Percentage Inhibition of memebrane destabilization by
IV Met.E and Aq.E Values are means ± SD , (n=3)
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Figure 3.

The results obtained nn this study indicate that IV extracts,
have antioxidant activities and presented important antiinflammatory activities The effects observed may be related
to the presence of flavonoids present in the extracts.
Polyphenols and Flavonoids have been reported to exert
antioxidant and anti-inflammatory activities (6)
CONCLUSION
In conclusion, Met.E and Aq.E of IV possess a strong
antioxidant and anti-inflammatory activities and may be
considered as an interesting source of effective antiinflammatory compounds, justifying its use in folklore
medicine for treatment of inflammatory conditions.
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Introduction

Objectives

Antiinflammatory drugs (NSAID) are used world wide for the treatment of
inflammation, fever and pain. However, they often produce significant side-effects,

This study analyzes the antinociceptive and wound healing properties of methanolic

which include gastric ulcer, renal damage, thus limiting their use. Recently, interest

(Met.E) and aqueous (Aq.E) leaf extracts of Hertia cheirifolia L, Astereaceae, based on

has increased considerably in finding naturally antiinflammatory drugs with lower

its medicinal use in the treatment of toothaches, inflammation and other desorders.

side effects to replace synthetic ones.

Material and methods
Tests

Extractions

Plant material

decoction

maceration
Hertia cheirifolia (figure 1)

The antinociceptive effect was assessed in mice using acetic acid-

which was collected in June

induced writhing, and formalin assays.[1,2]. Healing activity

from Setif region (East of

100 g of leaf powder

Algeria), was cleaned and

was stirred in 1000

dried at room temperature

mL methanol/water

in

(80 v/v) for 24 h

obscurity

and

then

100 g of leaf
powder

stirred in 1000
mL water for 20
min

stored in paper bags until
use.
Fig. 1 Hertia cheirifolia

was

Yield =
19,3%

Yield =
17,18%

evaluation consists in creating wounds on previously anesthetized
animals and then in treating them with the ointment preparations to be
tested. The protocol followed is that described by Sagliyan and his
collaborators)(3)
One way ANOVA followed by Tukey test was performed for
comparison. P<0.05: significant difference.

Results

Fig 3: Effect of Met.E and Aq.E of Hertia cheirifolia on on time reaction of pain induced by formaldehyde in mice. Values
are mean ± SEM (n = 6). ***p < 0.001 compared to control. Pain is induced by injection of 0.1% formaldehyde in right
paw of mice.one hour post injection mice were treated by 200 or 400mg/mL of plant extracts or 0.5 mg/kg morphin

Fig. 2: Effect of Met.E and Aq.E of Hertia cheirifolia on acetic acid-induced writhing in mice. Values are mean ±
SEM (n = 6). ***p < 0.001 compared to control. Pain is induced by intraperitoniaL injection of 0.6% acetic acid.
Mice were treated by 200 or 400mg/mL of plant extracts or 100mg/mL asperin

Discussion and Conclusion
Table 1.

Evaluation of the ointments of Met E and Aq E of Hertia. cheirifolia at the concentration 200
mg on cicatrization by the method of excision of wounds.

Results showed that topical application of 2% of methanolic and aqueous extracts reduced
wound area by 80-90% after 15 days of treatment. Moreover, the treatment of mice with
200 or 400 mg/kg of methanolic and aqueous extracts inhibited significantly (p<0.01) the
pain induced by acetic acid (18-48%) and produce a reduction in the paw licking and paw
jumping response with 25-98% in formaldehyde test .These results and the changes in the
behavioural activities could be suggested as contributory effects to the use of Hertia
cheirifolia leaf extracts in the management of inflammation, wound healing and painful
conditions.

References
[1] Koster, R., Anderson, M., De Beer, E.J., 1959. Acetic acid for analgesic screening. Federation Proceedings 18, 412
.[2] Hunskaar, S., Hole, K., 1987. The formalin test in mice: dissociation between inflammatory and non-inflammatory pain. Pain 30, 103-114..

reactive oxygen species

Extract From The Buds of Capparis Spinosa L. Inhibits Myeloperoxidase
Activity and Attenuates The Release of Inflammatory Mediators in Neutrophils
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Fig. 1 . Effect of aqueous extract of Capparis spinosa flower buds on MPO
activity. (***: P<0.001; ns: not significant)

Results

Results showed that at highest concentrations (50 and 100
μg/ml), MPO activity was significantly inhibited by 63% and
59% (Fig.1), respectively. The capacity of the cells to produce
O2.- was also inhibited in dose dependent-manner. The
maximal effect obtained at 100 μg/ml was about 67% (Fig 2).
On another hand, the extract reduced significantly the release
of IL1β, IL-8 and IFN-γ (Fig 3, 4, 5).The inhibitions values
were dose-independent and range between 19% and 42%.
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Conclusion

Taken together the results, we suggest that the aqueous
extract of Capparis spinosa buds is effective as an antiinflammatory agent by inhibiting the release and the action
of some inflammatory mediators.
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Discussion

Neutrophils play a key role in the host response against
invading pathogenic microorganisms. However, although their
major effects are protective, neutrophils release toxic
products that are thought to be partly responsible for the
associated tissue destruction, such as reactive oxygen
species, hydrolytic enzymes and other inflammatory
mediators such as cytokines [4]. There is cumulative
evidence now to implicate these inflammatory mediators in
the pathogenesis of several diseases including cancer,
atherosclerosis, arthritis, Parkinson's disease and Alzheimer
[4; 5]. Hence, their inhibition offers a new therapeutic strategy
for the treatment of such diseases. Results of this study
showed that C. spinose Aqueous extract exerted an antiinflammatory effect by inhibiting the activity of MPO and the
production of O2.-, IL-1β, IL 8, IFN-γ. This effect may be
related to the phenolic compounds such phenolic acids and
flavonoids present in the extract which display several
properties including anti-inflammatory activities [6].
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Fig. 4, Effect of aqueous extract of Capparis spinosa flower buds on IL-8
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Chemicals: all chemicals were purchased from Sigma
(Germany).
Plant material: CS was collected from Bejaia, Algeria. The
plant was identified and the flower buds were air-dried and
reduced to powder.
Preparation of the extract: The aqueous extract (Aq. E) of
CS buds was prepared by decoction in distillated water (1/10,
W/V).
Preparation and activation of human neutrophils: Human
neutrophils were isolated from the peripheral blood by
centrifugation on a Ficoll-Hypaque® gradient density after
dextran enhanced sedimentation. The remaining red blood
cells were eliminated by hypotonic lysis. Following isolation,
neutrophils pre-incubated with different concentrations (1, 10,
50 and 100 μg/ml) of the extract were activated by 10-6/10-5M
of formyl-methionyl-leucyl-phenylalanine /cytochalasin B or 5
μg/ml of concanavalin A.
Myeloperoxidase (MPO) activity: The effect of the extract
on MPO activity was determined spectrophotometrically using
3,3՝,5,5՝-tetramethylbenzidine (TMB) as a substrate [2]. The
assay is based on the oxidation of TMB by MPO in the
presence of H2O2.
Superoxide anion generation: Neutrophil superoxide anion
generation was determined by spectrophotometric evaluation
of the SOD-inhibitable reduction of ferricytochrome C to
ferrocytochrome C (A 550 nm) as described [3].
Cytokines release: Cytokines (TNF-α, IL-1β, and FN-γ)
measurement in cell culture supernatants were performed
using appropriates commercial ELISA kits (eBioscience, San
Diego, CA).

Statistical analysis: Results were expressed as mean ± SD.
Value of p <0.05 considered significant (ANOVA,Tukey’s-test)

***

60

Introduction

Capparis spinosa L. (CS) is a little perennial shrub that
belongs to the Capparaceae family. The flower buds of this
plant, being a rich source of high-value components, is usually
pickled and added to salad, sauces and jams. The plant has
been used traditionally to prevent and/or treat a number of
health disorders such as diabetes, hepatitis, obesity,
rheumatism, hypertension, skin and kidney problems and pain
[1]. Besides uses as ingredient to food and feed, the content
of bioactive phytochemicals have allowed to envisage
potential application of Capparis spinosa as a health promoter
plant. In this study we explore the anti-inflammatory efficacy of
the aqueous extract of the flower buds of this plant.
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litter size on ovarian steroid hormones (P4 and E2) and blood metabolites profiles (energetic,
proteic, enzymatic) in Ouled Djellal (OD) ewes raised in arid and semi-arid regions during the
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 Arid zone: El-Doucen district:
Southeastern Algeria (latitude 34° 06ʹ N; longitude 5° 01ʹ E)
 30 OD ewes, 1 to 4 years, BSC 2.5 to 3.5.
 Synchronization of estrus with progestagens sponges (FGA 20 mg, Chronogest, Intervet)
for 14 days followed by IM injection of 400 IU PMSG (Folligon, intervet)/ewe.
 24 ewes were pregnant (14 carrying singleton fetus, 10 carrying twin fetuses)
6 non-pregnant.
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Eastern Algeria altitude 775 m (latitude 36°2ʹ N ; longitude 6°34ʹE)
 20 OD ewes, 1 to 4 years, BCS 2.5 to 3.5.
 Synchronization of estrus by the ram effect.
 15 ewes were pregnant (8 carrying one fetus, 7 carrying twin fetuses)
5 non-pregnant.
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• In the arid region, the end of pregnancy showed a decrease in glycemia and an increase in
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• No significant effect of litter size was found on blood metabolites (energetic, proteic,
enzymatic) in both regions.
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CONCLUSION
• Reproductive hormones and blood metabolites profiles in pregnant ewes raised in arid zone are more altered than those in semi-arid zone;
• Highest values of P4 and E2 registered in arid region could be attributed to nutritional conditions rather than environmental ones
• Significant lower glycemia, higher cholesterol and triglycerides levels during late pregnancy in ewes raised in arid area indicate maternal lipid mobilization in
response to increasing energy requirements for fetal growth and a negative energy balance.
• Values within the reference ranges confirm that OD ewes adapt their metabolism to existing nutritional and climatic conditions.
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Materials and
Methods

Background
The ban of antibiotic growth promoters (AGPs) in the European
Union (EU) leads the scientific community to seek alternative
substances to replace their use in poultry nutrition.

The in vivo experimental model included 144 day old chicks,
which were randomly allocated to 4 treatment groups with 4
replicates each group, according to the following
experimental design: group A (negative control), group B
(birds challenged with Campylobacter jejuni), group C (birds
challenged and received 0.1% a commercial antibiotic based
on enrofloxacin), and group D (administration of the
commercial phytogenic product by drinking water in a
concentration of 0.15% and challenge were applied). The
phytogenic product was given from the 1st day of age until
the end of the experiment. The body weight (BW) of
chickens was measured to assess the feed conversion rate
(FCR).

Bacterial diseases, including Campylobacteriosis, remain a
serious threat in poultry production and consequently in public
health via the food chain.
Alternatives, such as essential oils (EOs) have been successful in
limiting pathogenic bacteria, imitating the action of AGPs,
thereat this type of products received attention as natural health
and growth promoters.

Objective

On day 25 and 39, samples from the crop and caeca of the
birds were collected. The C. jejuni counts were evaluated by
plate counting in mCCDA agar (Figure 1.), and suspected
cultures were confirmed by PCR. All analyses were
conducted using the statistical software program IBM SPSS®
for Windows.

To the best of our knowledge, there are no reports about the
antimicrobial activity against Campylobacter jejuni of the specific
commercial water-soluble product.
Therefore, the objective of the present study was the
investigation of the in vivo activity of a commercial phytogenic
product, based on oregano oil, on the performance and C. jejuni
counts in broiler chicks.

Figure 1. C. jejuni colonies on

Results

mCCDA agar

Statistical analysis and evaluation of the experimental data revealed that birds in group D had significantly (Ρ≤0.05) higher body weight
compared to group A, at the 9th day of age (Table 1).
C. jejuni counts were not detected in the crop and caeca in broiler chicks of experimental group A, indicating the absence of cross
contamination between experimental groups and the efficacy of strict biosecurity measures applied. However the C. jejuni counts in the crop
were significantly (Ρ≤0.05) lower in group C compared to group B and D, at 25th day of age, whereas C. jejuni counts in caeca were significantly
(Ρ≤0.05) lower in group C and D compared to group B (Table 2).

Table 1. The effect of the antibiotic, product and challenge on the
performance of broiler chicks in a campylobacter challenge model.( ± Std).
AGE(days)

Group A
Negative
Control

Group B
Challenge

1st

41.00±2.73

41.92±2.39

39.92±2.64

40.50±2.39

9th

172.70±18.47a

180.94±24.81a.b

180.53±18.70a.b

186.08±17.24b

15th

372.67±38.87

369.47±46.83

363.44±43.06

380.78±41.53

20th

658.75±62.05

633.46±71.43

624.00±72.28

665.86±53.94

24th

927.96±93.85

926.46±108.13

900.57±106.78

945.50±88.56

1419.88±157.39 1523.50±173.50

1419.56±199.30

1496.75±176.70

30th
36th

2105.13±220.03 2249.06±250.77

39th

2273.00±245.10 2434.25±269.89

Group C Challenge Group D Challenge +
+ Antibiotic
Phytogenic product

2068.44±297.03
2234.31±319.70

Campylobacter jejuni counts of broiler chicks in a campylobacter challenge
model.( ± Std).
Samples

Group A
Negative Control

1.63±0.09

1.69±0.04

1.58±0.06

10th-15th

1.47±0.15

1.52±0.03

1.47±0.03

1.52±0.06

15th-39th

1.59±0.08

1.52±0.02

1.57±0.04

1.49±0.02

1st-39th

1.52±0.06

1.52±0.05

1.54±0.04

1.49±0.03

Group C
Challenge +
Antibiotic

Group D
Challenge +
Phytogenic
product

Crop

-

7.50±0.73b

6.05±0.67a

7.02 ± 0.53b

Caecum

-

7.80±0.58b

6.74±0.41a

7.06 ± 0.19a

39th day

2411.44±296.24

1.65±0.03

Group B
Challenge

25th day

2239.62±285.56

1st-9th

a, b :

Table 2. The effect of the antibiotic, product and challenge on the

Crop

-

6.65±0.85

6.37±0.23

6.77 ± 0.56

Caecum

-

7.50±0.43

7.63±0.61

7.65 ± 0.50

a, b:

Mean values in the same row with a different superscript differ significantly
(Ρ≤0.05).

Mean values in the same row with a different superscript differ significantly (Ρ≤0.05).

Conclusion
In conclusion, the results of this study evince that the tested phytogenic water-soluble product possesses antibacterial activity against
Campylobacter jejuni and may contribute to the prevention of Campylobacter colonization in broiler chickens.

Funding
*This research has been co-financed by Greece and the European Union (European Regional Development Fund) within the Operational Program
“EPIRUS 2014-2020”. Project Code: 5033112. MIS: ΗΠ1ΑΒ-0028212. Acronym: EpirORNIS.

The Effect of a Commercial Water Acidifier on the Performance and Campylobacter
jejuni Colonization in Experimentally Challenged Broiler Chicks
Tilemachos MANTZIOS**1, Vasilios TSIOURIS1, Konstantinos KISKINIS1, Vangelis ECONOMOU2,
Evanthia PETRIDOU3, Georgios PAPADOPOULOS4, Apostolos PATSIAS6, Ilias GIANNENAS5, Paschalis
FORTOMARIS4.
1Unit

of Avian Medicine, Clinic of Farm Animals, 2Laboratory of Food Hygiene of Animal Origin, 3Laboratory of
Microbiology and Infectious Diseases, 4Laboratory of Animal Science, 5Laboratory of Animal Nutrition, School of
Veterinary Medicine, Faculty of Health Sciences, Aristotle University of Thessaloniki, Stavrou Voutyra 11, 54627,
Thessaloniki, Greece. 6Agricultural Poultry Cooperation of Ioannina “PINDOS”, Rodotopi, Ioannina, Greece.
**Corresponding author e-mail: mantzios@vet.auth.gr

2021

Introduction

Materials & Methods

The use of antibiotics as growth promoters (AGPs) in
animal feed, is completely banned or subjected to
restriction regulations among countries. Therefore, there
is an urgent demand for alternate solutions, such as the
development of nutritional strategies, or bioactive
compounds that may partially or completely replace
AGPs in livestock.
Among approaches, water acidification is currently
gaining vast attention, with a large number of products
available in the market. The benefits of their utilization
include improvement of drinking water quality, pH
regulation and stimulation of GI tract enzymes in
animals. In addition, by generating unfavorable
conditions for pathogen development, these products are
potentially promising in controlling important zoonotic
bacteria in the flock, such as Campylobacter and
Salmonella.
However, dosage schemes are mainly designed to
enhance performance, thus rendering them marginally
effective for pathogen control in the field.

One hundred and forty-four (144) one-day old Ross 308® broiler chicks were
randomly allocated in 4 treatment groups, with four replicates, according to the
following experimental design:

Group A

Group B

Group C

Group D

Negative
control

Positive
control
↓
C.jejuni

0.1%
Antibiotic
&
C.jejuni

0.1%
Acidifier
&
C.jejuni

Broilers in all groups consumed a specially formulated
three-phase feed. A starter feed was provided up to the
15th day of age, followed by a grower feed up to the 25th
day of age and finally a finisher feed until the end of the
study period (38th day).
The acidifier was added to the drinking water in Group
D, from the 1st day of age until the end of the
experiment, whereas infection of broilers with C.jejuni
was performed on the 18th day of age, by ingestion of
1ml suspension contained 106-107 C.jejuni. At day 25
and 38, the crop and the ceca of each bird were
aseptically removed and submitted to the Lab for
quantification of C.jejuni by 10-fold dilution method.
C.jejuni counts were evaluated on mCCDA plates
(Figure 2.) with presumptive colonies confirmed by
PCR.

Aim
To the best of our knowledge, there were no studies
reported in the literature investigating the role of an
acidifier, blend of organic acids, essential oils, and
glycerol esters, administrated by drinking water in broiler
chicks, for the prevention of Campylobacteriosis.
Therefore, the aim of the present study was to determine
the potential of a commercial water acidifier, on the
performance and Campylobacter jejuni colonization, in
experimentally challenged broiler chicks.

Figure 1. 1-day old broiler.

Figure 2. C.jejuni colonies
on mCCDA agar plates.

a

All analyses were conducted using the statistical
software program IBM SPSS® for Windows.

Results & Discussion
Figure 3. The effect of challenge, antibiotic and acidifier on the Body Weight (BW) of broiler chicks in a
Campylobacter jejuni challenge model.
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Figure 4. The effect of challenge, antibiotic and water
acidifier on the Feed Conversion Ratio (FCR).
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Figure 5. The effect of acidifier,
antibiotic
and
challenge
on
Campylobacter counts in crop and
caeca of broilers, at 23 day of age.
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Figure 6. The effect of acidifier,
antibiotic
and
challenge
on
Campylobacter counts in crop and
caeca of broilers, at 38 day of age.
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Statistical analysis and evaluation of the experimental data revealed
that the bodyweight of birds in group D was significantly (Ρ≤0.05)
lower on 23rd, 25th, and 38th days of age, compared to that of group A.
However, neither the challenge nor the treatment, with the antibiotic or
the acidifier, significantly (Ρ>0.05) affected the FCR. On day 23,
C.jejuni counts in the crop and caeca in group C were significantly
(Ρ≤0.05) decreased, compared to the other groups, whereas at 38th day
C.jejuni counts in the crop in group D were significantly (Ρ≤0.05)
increased, compared to group B and C.

Conclusion

Crop
Group A
Group C

Caeca

The study provides evidence that the tested product has no effect
against C.jejuni colonization and its continuous use could suppress
the performance in broiler chicks.

Group B
Group D

* differ significantly (Ρ≤0.05)
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1. Introduction
Oxidative stress occurs when the balance between the production of reactive oxygen
species (ROS) and quantity of antioxidants is interrupted. Reactive oxygen species
play an important role in various diseases. Since red blood cells contain high amount
of polyunsaturated fatty acids, they are targets for ROS attacks leading to their
membrane lipid-peroxidation and hemolysis and eventually to diseases such as
thalassemia and sickle cell anemia (Subedi et al., 2014). Paronychia argentea L.
Caryophyllaceae is one of the most used plants in folk medicine in Algeria, it is used in
traditional medicine to treat various diseases especially kidney stones, gastric ulcers
and abdominal diseases (Adjadj et al., 2016). In the present work we employed an in
vitro assay to evaluate the antioxidant, free radical scavenging, anti-lipid peroxidation
and antihemolytic activities of different Paronychia argentea extracts.

2. RESULTS AND DISCUSSION
The extracts of Paronychia argentea were obtained using solvents of increasing

The antioxidant, free radical scavenging, anti-lipid peroxidation and

polarity, and the quantification of total polyphenols and flavonoids was carried out

antihemolytic activities of the different extracts of P. argentea was

using Folin-Ciocalteau and AlCl3 methods respectively, the results of both

determined using the AAPH-induced hemolysis assay. The results reveal

contents are in the order of ethyl acetate extract (EaE) > chloroform (ChE) > crude

that all extracts exhibit marked antihemolytic activity. The EaE which have

(CE) (Table 1). The present study confirmed that Paronychia argentea extracts

the highest effect was powerful than the standard vitamin C, followed by the

represent a significant source of phenolic compounds.

CE (Figure 1). So, P. argentea exhibited notable antihemolytic potential.

Figure1: Antioxidant, free radical scavenging, anti-lipid peroxidation and
antihemolytic activities of PAE using the AAPH-induced hemolysis assay.

3. CONCLUSION
The antioxidant activitiy of Paronychia argentea extracts (PAE) was

4. REFERENCES

measured by the antihemolytic method, which showed that all PAE

Adjadj M., Baghiani A., Boumerfeg S., Noureddine C., Khennouf S.,

were effective in inhibiting the erythrocyts hemolysis. This

Arrar L. and Mubarak M.S. (2016). Protective Effect of Paronychia

antihemolytic activity may be due to the scavenger effect on

argentea L. on Acetic Acid Induced Ulcerative Colitis in Mice by

peroxyl radicals generated during the thermal decomposition of

Regulating Antioxidant Parameters and Inflammatory Markers. Der.

AAPH or to the inhibition of this thermal oxidation. In conclusion,
Paronychia

argentea

possesse

considerable

antioxidant,

antiradical, anti-lipid peroxidation and antihemolytic activities due
to their polyphenolic compounds, and can used as a new medicinal
drug.

Pharma. Chemica. 8, 207-218.
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(2014). Antioxidant activity and phenol and flavonoid contents of eight
medicinal plants from Western Nepal. Journal of Traditional Chinese
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Relationship Between Polyphenolic Contents And Antioxidant Properties of
Paronychia argentea Extracts
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1. Introduction
Polyphenolic compounds prevent oxidative damage via different mechanisms, such as electron donation (reducing power), free radical scavenging and
transition metal chelation. The quantity and structure-activity relationship of phenolic compounds extracted from plants depends on the polarity of the solvent.
Plants are now recognized as a rich source phenolic compounds, which can reduce the risk of developing several human diseases related to oxidative stress
(Tauchen et al., 2015). Paronychia argentea is one of the most used plants in folk medicine in Algeria, it is used in traditional medicine to treat various diseases
especially kidney stones, gastric ulcers and abdominal diseases (Adjadj et al., 2016). The aim of this work is to study the relationship between polyphenolic
contents and antioxidant properties of Paronychia argentea extracts using ferric reducing antioxidant power (FRAP) assay.

2. RESULTS AND DISCUSSION
The different extracts of Paronychia argentea were prepared using solvents
of increasing polarity. The determination of total polyphenols and flavonoids

Genus: Paronychia

contents have shown that the ethyl acetate extract (EaE) is the most rich

Species: argentea

fraction, with a polyphenols content of 525.79 ± 0.79 mg EAG/g E, double

Author: (L.) deLamarck.
Family: Caryophyllaceae

than those of the crude extract (CE) and the chloroform extract (ChE)

Common name, Algeria: Bsat elmoulouk,

respectively, and a flavonoids content of 194.19 ± 8.62 mg EQ/g E, 5 and 15

Fettat lahdjar

times higher than those found in ChE and CE, respectively. The present

Common name, English: Silver Nailwort,

study confirmed that Paronychia argentea extracts (PAE) represent a

Algerian Tea

significant source of phenolic compounds (Table 1).

3. CONCLUSION
The antioxidant activitiy of Paronychia argentea extracts was
measured by the FRAP assay, which showed that all PAE were
effective in ferric reduction. The richness of EaE in total
polyphenols and flavonoids may explain its strongest reducing
capacity. This significant correlation can be attributed to the
In the FRAP assay, either at 4 min and 30 min all the extracts (EaE, CE
and ChE, respectively) possess a powerful reducing ability higher than
the used standards gallic acid (GA), quercetin (Q), rutin (R) and
ascorbic acid (AscA).

form of flavonoids detected in the EaE (glycosidic form).
Therefore, Paronychia argentea extracts can constitute a
promising source

of

different

flavonoids

with

different

antioxidant abilities.
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INTRODUCTION

MATERIAL AND METHODS

Since antiquity, the use of medicinal plant products has always been present and has
increased considerably during the last decades. This widespread of plant medicine is is
attributed to several factors such as various claims on the eﬃcacy or eﬀectiveness
of plant medicines. On another side, there is a need to monitoring their safety.
Oxidative stress facilitates the development of a variety of human diseases such as
inflammations, cardiovascular diseases, aging, neurodegenerative diseases, diabetes
mellitus and cancer. One solution to this problem is compensating this disequilibrium
with antioxidant compounds that are contained in natural plant sources. Plant materials
contain secondary metabolites that polyphenols constitute one of the principal classes.
These compounds arouse a big interest by their numerous beneficial effects toward
human health. These activities have a link with their antioxidant activity.
Hypericum perforatum (HP)is a plant used in traditional medicine in Algeria in a random
way. The objective of this study is to evaluate the toxicity of the crude extract of
Hypericum perforatum and antioxidant activity of leaf extracts from this plant.

1. Extraction
Crude extract from of Hypericum perforatum leaves and the fractions : crude extract (CrE),
chloroformic extract (ChE), ethyl acetate extract (EAE) and aqueous extract (AqE) were
prepared as [1].
2. In vivo tests
Acute toxicity of the extracts was tested according to OECD guidelines [2]. In sub-acute
toxicity, 100, 300 and 500 mg/kg/day of the extract were orally administrated for 21 days
consecutively ; Catalase activity and MDA and GSH levels were evaluated in the
homogenats of the mice livers [3, 4, 5].
3. Antioxidant activities
Antioxidant activity was evaluated in vitro by the use of Anti-Hemolytic and β-carotène
bleaching tests [6, 7].

RESULTS
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Fig. 2 : Effect of crude extract on content
of MDA. C- : group treated only with
distilled water (Control group); Vit. C :
group treated with Vit. C; HP 100 : group
treated with HP extract; HP 300 group
treated with HP extract and HP 500 group
treated with HP extract. Values are the
Average ± SEM (n = 7).
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Fig. 1: Effect of crude extract on catalase
activity. C- : group treated only with
distilled water (Control group); Vit. C :
group treated with Vit. C; HP 100 : group
treated with HP extract; HP 300 group
treated with HP extract and HP 500 group
treated with HP extract. Values are the
Average ± SEM (n = 7).
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Fig. 3 : Effect of crude extract on total
glutathione content. C- : group treated only
with distilled water (Control group); Vit. C
: group treated with Vit. C; HP 100 : group
treated with HP extract; HP 300 group
treated with HP extract and HP 500 group
treated with HP extract. Values are the
Average ± SEM (n = 7).

DISCUSSION and CONCLUSION
Acute toxicity test demonstrated that the crude extract of HP has an LD50 of 1065.49 mg /
kg. Administration of HP during 21 days leads to a decrease in the CAT activity, an increase of
9.52 % in GSH levels and a reduction of 58.38 % in MDA level.
Four extracts were prepared : crude extract (CrE), chloroformic extract (ChE), ethyl
acetate extract (EAE) and aqueous extract (AqE). Results demonstrated that EAE was the
richest in phenolic compounds and flavonoids.
Antioxidant activity was evaluated in vitro by the use of Anti-Hemolytic and β-carotène
bleaching tests. In the case of hemolysis of red blood cells, ChE extract showed the greatest
efficiency in the protection of Red blood cells from hemolysis. The results of the β-carotene /
linoleic acid test revealed that HP extracts significantly inhibited the β-carotene oxidation.
These results show that H. perforatum possess high antioxidant properties, which explains
its use in traditional medicine, but carrefully.

Fig. 4 : HT50 (min) of the different extracts
on AAPH induced-hemolysis in red blood
cells. C contains RBCs and AAPH. Crude
extract (CrE), chloroformic extract (ChE),
ethyl acetate extract (EAE) and aqueous
extract (AqE). (Values of IC50 are expressed
as means of triplicate ± SD) (p ≤ 0.001).

Fig. 5: Antioxidant activity of the
different extracts in β-carotène bleaching
test. Crude extract (CrE), chloroformic
extract (ChE), ethyl acetate extract (EAE)
and aqueous extract (AqE). (Values of
IC50 are expressed as means of triplicate
± SD) (p ≤ 0.001).
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RESULTS

INTRODUCTION

Descriptive statistics for all parameters in adult Homing Pigeons. N= 150

• Poultry sector is one that has experienced tremendous growth and thrived successfully over the

Parameter

Mean

STD

MAX

MIN

BW (g)

239.90

53.08

400.00

120.00

BH (cm)

14.69

2.04

23.00

11.00

BL (cm)

22.87

1.91

28.30

18.00

BG (cm)

17.70

1.43

21.00

12.00

this could be attributed to the poor performance of the birds in terms of meat and egg production (2).

SL (cm)

3.13

0.52

6.00

2.00

• Since Pigeon in the poultry industry is mostly produced for its meat quality, knowledge of the

DL (cm)

5.49

0.79

8.00

4.00

Morphometric

THL (cm)

3.85

1.42

10.00

2.00

parameters

BKL (cm)

2.06

0.30

3.00

1.50

KL (cm)

7.86

1.67

13.00

5.00

WL (cm)

13.49

1.74

17.50

9.50

SD (cm)

1.68

0.48

3.00

0.60

Physiological

RT (⁰c)

39.56

1.44

44.00

32.00

parameters

RR (bpm)

55.37

11.08

88.00

31.00

Heat-stress indices

WBGT (⁰c)

36.02

1.34

40.25

28.88

UTCI (⁰c)

51.43

4.33

68.75

35.09

years due to the increase in demand for a good protein source (1).
• Pigeon as a poultry has been largely neglected as a potential genetic resource in all fields of
agricultural researches as there's a poor level in its commercial production as well. The reason for

appropriate body weight and other body parameters is an important factor to monitor during the
birds' production cycle as lack of growth in a stage can be deleterious on the pigeon's meat quality
(3).
• Relationship exists between body weight, linear body parameters and vital signs as improvement of
the bodyweight of poultry birds is believed to have a significant impact on other body parameters
(4).
• Heat stress is also a major economic concern due to its effect on reduced growth and feed efficiency

Regression analysis of body weight against the body parameters

in poultry animals. Farmers try to balance value received from production and feed to gain against

the cost of obtaining an environment with less heat stress. A heat stress index can be used to
quantitatively relate the effect of heat stress on productivity and body weight in Pigeon. (5).

Predictors

R2

SE

Sig. F Change

BKL

0.08

51.28

0.00

BKL, BG, DL, BH, THL, KL

0.29

45.81

0.05

• This study aims at finding the relationship between these parameters and how they affect the growth
of the birds and how their estimated values can be used to predict the bodyweight of an adult
homing pigeon.

OBJECTIVES
• Measurement of the body weight, morphometric parameters and vital signs.

DISCUSSION

• Determining the correlation between these parameters.
• Performing a regression analysis of these parameters against the body weight and developing a model

• Table 1 shows values for body weight ranged between 120 – 400g with a mean of 239.90g.

• Correlations between body weight and body height, body length, body girth, shank length, drumstick length, thigh

to predict the body weight of an adult homing pigeon.

length, beak length, keel length, wing length and shank diameter were 0.152, 0.089, 0.243, -0.021, -0.159, 0.233,

METHODOLOGY
➢ Study sample, size and selection
• 150 adult homing pigeons were purchased from different poultry markets in Ilorin Kwara state and taken to a private
farm for acclimatization and data collection.
➢ Description of study area
• The research was carried out at a private farm (Fair and Firm farm) in Tanke Oke-Odo Ilorin.
➢ Data collection
❖ Body weight
• Weight values of the birds were measured with a simple weighing scale in grams (g).
❖ Morphometric parameters
• Linear measurements were taken as described by (Tyasi, et al., 2020 (6); Sola-Ojo & Ayorinde, 2009).
• The following body morphometric traits were measured once per bird using a measuring tape in (cm): body height,
body length, beak length, body girth, keel length, shank length, shank diameter, thigh length, drumstick length, and
wing length.
❖ Vital signs
• Cloacal temperature values were measured with a mercury in glass thermometer by inserting the thermometer 2-3cm
into the cloaca of the birds and reading the corresponding value. The thermometer was sterilized before using for
another bird to avoid disease transmission.
• Respiratory rates were determined using a stethoscope by carefully placing it at the breast region underneath the left
wing of the pigeon and held well and close till calm, the pigeon's heart beat was then counted for 15 seconds to yield
the respiratory rate per 15 seconds which was then multiplied by 4 to get the RR per minutes (RRPM).
➢ Heat stress indices
• The heat stress values of WBGT and UTCI were calculated using the software obtained at www.climatechip.org/ for
heat-stress-index-calculation with a known standard expression based on Liljegren method using the temperature of
the birds and the relative humidity they were subjected to.
➢ Data analysis strategies
• Phenotypic correlation and linear regression analysis of the parameters were done using statistical package for social
sciences (SPSS) version 20.0.

0.285, -0.281, -0.042 and -0.167 respectively.
• Table 2 shows positive correlations of body weight were recorded with body height, body length, body girth, thigh
length and beak length. Significant correlations (p<0.01) were recorded in body girth, thigh length, beak length and
keel length against the body weight. This implies that there is a linear relationship between body weight and body
girth, thigh length, beak length and keel length which demonstrated that high correlation exists between body
weight and other body morphometric parameters in poultry birds.
• RR and RT values has no significant relation with the body weight even though they present with a positive low
value. Heat stress indices in WBGT and UTCI has no significant relationship with the body weight as well. WBGT
has a low r value of 0.004 while UTCI has a value of -0.010 against the BW.
• However, the WBGT and UTCI values has a high correlation with the rectal temperature (RT) of the birds which
shows they have a direct and positive influence on the RT of the birds.
• Step wise regression coefficients relating BW and the best predicting parameters were shown in Table 3. Body

weight and morphometric body parameters (BH, BG, DL, TL, and KL) showed significant association but beak
length predicted the body weight best with the highest r2 value. Multiple linear regression equation relating body
weight and body morphometric parameters of adult homing pigeons is shown below:
Y= 47.201 + 18.902(BKL) – 4.934(KL) + 8.701(BG) + 5.234(SL) – 20.900(DL) + 7.768(BH) +
10.235(THL).Where Ŷ is the estimated body weight.

CONCLUSION
•

utilizing them sustainably. External measurements are most useful in determining the parameters that can be improved

RESULTS

to achieve an improved weight.
•

Correlation and significance of BW and morphometric parameters
BW
(g)
BW
(g)

BH
(cm)

BL (cm)

BG (cm)

SL
(cm)

DL (cm)

TL (cm)

BKL
(cm)

KL (cm)

WL (cm)

SD
(cm)

RT
(⁰c)

RR
(bpm)

WBGT
(⁰c)

UTCI
(⁰c)

detect the wellness of the birds to aid selection.

1

•

Therefore, as a genetics resource, it is inevitably necessary for these pigeons to be conserved. More information needs
to be collected and assessed to prevent their possible extinction and to promote their utilization as a protein source.

0.15

1

•

BL (cm)
0.08

0.06

1

0.24**

0.19*

0.18*

1

-0.02

0.01

0.01

0.04

1

-0.15

0.39**

0.14

0.30**

0.14

The adjusted R² value for all parameters is 0.254. The R2 value for multiple regressions in this study is 0.304. The
predictive equation showed that there were significant relationships between body weight and morphometric body

BG (cm)

parameters. The R2 value obtained in this study is weak but the predictive equation could also be used to predict body
weight of an adult homing pigeon.

•

DL (cm)
THL
(cm)

Heat stress parameters and physiological estimates are useful in the knowledge of how the birds can adapt well to
their immediate environment and how well they can survive in an indicated environment variable. It’s also useful to

BH (cm)

SL
(cm)

Phenotypic characterization is important to measure and describe genetic diversity in these resources as a basis for

Linear body parameters are good predictors of body weight and known to have a significant effect on the body

1

weight of poultry birds in general. Heat stress indices were found to have little to no effect on the body weight of
0.23**

-0.36**

-0.01

0.04

0.22**

-0.06

1

an adult pigeon. I recommend further studies be carried out to determine the effect of hematological values on the
BKL
(cm)
KL
(cm)

WL (cm)

SDL
(cm)

RT
(⁰c)

RR
(bpm)

WBGT
(⁰c)
UTCI
(OC)

body weight and heat stress in adult homing pigeons.
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