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Abstract

The study aimed to identify the challenges facing the Libyan state
and its quest for sustainable development, and to monitor the contributions
of international institutions to a sustainable development industry in Libya as
these institutions are the main financier of development in the world in order
to reduce economic and financial obstacles, and to identify the historical
stages that led to the emergence of topics of sustainable development and
to work to narrow the gap between rich and poor countries that have begun

to become clear since the 199(s.

@ 02021 pouny —Yguiisllg il xasll - didnhillg dluiylroglsl A g pdiydsoln Ano




Ly OO Aolainoll dyoiill das roea OO Aol wliwgoll jga

The study also relied on the role of UN financial and economic
institutions in achieving development, especially after the political changes
that took place in September 1969, such as giving advice and providing
some opinions on development plans and agricultural projects, and the study
concluded that UN institutions did not contribute to the achievement of local
development institutions in Libya and most of the projects set up by the
Libyan state faltered due to the lack of providing studied plans and advanced
technology with lack of human potential
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VITEX AGNUS-CASTUS LEAVES IMPROVES ILEAL

MICROBIOTA AND ANTIOXIDATIVE STATUS OF

BROILER CHICKENS
Mahmoud Ahmed Abo Mhara- Faculty of Agriculture - Bani Walid University
\_ y

ABSTRACT

In this study, we looked at how Vitex agnus-cistus leaves (VL)
supplements affected broiler chicken performance, ileal microbiota carcass
traits, and biochemical and antioxidant parameters. VL was added at four
different levels to starter, grower, and finisher diets (0%, 0.5%, 1.0% and
1.5%). A total of 400 one-day-old mixed-sex Arbor acres broiler chicks
were randomly assigned to one of four treatment groups, each with five
replicates of 20 chicks until 49 days of age.

Chicks fed 0.5% and 1%VL had higher final body weight (FBW),
greater weight gain (BWG), and better average daily gain than the control
group (ADG).Feed intake (FI) decreased gradually as the percentage of VL
in the broilers' diet increased to 5%.Broilers fed the VL diet had the best
feed conversion ratio (FCR), protein efficiency ratio (PER), and
performance index (P1).In response to VL supplementation, the percentage
of abdominal fat in broilers decreased significantly. The VL group had a
lower WBC count and lymphocyte percentage, but a higher heterophil and
H/L ratio, with no effect on hemoglobin or RBC count. VL increased total
serum protein, Ca, and P levels while decreasing glucose, cholesterol,
triglycerides, AST, and ALT levels. Furthermore, dietary VL increased the
activities of GSH, CAT, SOD, GPx, and GST while decreasing the level of
TBARS .In comparison to the other treatments, the pH value in the ileum of
broilers fed the 1% and 1.5% VL diets decreased. Decreased ileal counts of
E.coli, Salmonella and Staphylococcus spp. Were observed whereas the total
ileal Lactobacillus spp. count increased in broilers fed the VL diet.

In conclusion, the VL supplement can improve broiler chicken
growth performance and antioxidant status, alter ileal microbiota, and
protect against enteropathogenesis while having no negative effects on the
chickens.

Keywords: Blood analysis, broilers, carcass traits, growth
performance, ileal microbiota, Vitex agnus-cistus leaves.
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INTRODUCTION

Poultry is a general source of animal protein that is widely produced
and consumed worldwide. The demand for poultry is expected to grow even
more as the world population grows. As a result, the challenge for poultry
scientists and the poultry industry is to produce enough poultry meat in the
most efficient manner possible in order to meet this global demand. As a
result, poultry nutritionists have been forced to seek out less expensive,
more readily available, and natural alternative feed ingredients.

Vitex agnus-cistus (Verbenaceae), one of the most promising

alternatives to animal feed, is a phytoestrogen herb with medical
applications in several countries. It is a small shrub native to European, The
Mediterranean, and Central Asian countries. Vitex, systematically well-
known as Vitex agnus-cistus, L., belonging to the Lamiaceae family
(formerly included in the Verbenaceae family) (Rani and Sharma 2013
and Kongul 2019). It has also been used for over 2500 years in Italy, Iran,
Greece, and Egypt for its medicinal properties for female reproduction
conditions and gynecologic disorders. It contains a mixture of iridoids and
flavonoids, with the leaves and flowers having a chemical structure similar
to human sex hormones (Lucks et al., 2002 and Mustafa, 2007).Every part
of this plant contains a unique essence, including sabinene, cineol,
sesquiterpene, and pinene. Other plant components include essential oils
(Nasri and Ebrahimi 2006 and Nyiligira et al 2008). Also labd and it
terpenoids, rolundifuran, vitex lactone which have high binding affinity for
dopamine receptors (Hoberg et al., 2000). Furthermore, flavonoids may
have antiviral and antioxidant properties, as well as beneficial effects on the
heart and blood vessels (Brenda, 2005). Vitex extract contains several
active compounds, including the alkaloid vitexin, flavanol derivatives, and
Kaempferol and quercetin, which are high in casting (Karunamoorthi et
al., 2008). According to Van Die et al. (2013), vitex contains iridoid
glycosides, flavonoids, diterpenes, and volatile oils. Vitex functions by
regulating and supporting the pituitary gland, which is thought to be the
master gland hormone production. According to Ifeanacho and Ogunwa
(2021), The leaves of Vitex agnus-cistus were high in fiber (14.67 - 35.39)
and protein (15.46 - 37.30), but low in lipid (0.80 - 1.93). (4.02 - 9.70). The
protein contained a relatively high level of essential amino acids (40.94),
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vitamins A, C, and E, as well as mineral elements iron, copper, manganese,
and cobalt. Tannic acid was the most abundant of the tannins, followed by
ferulic acid (46.99 percent) for phenolic compounds, viticin (99.96 percent)
for total alkaloids, lutein (35.62 percent) for carotenoids, vanillic acid (49.78
percent), and sitosterol (61.6 percent) for phytosterols, and agnuside (61.6
percent) for glycosides (72.64 percent).

As a result, the goal of this study was to investigate the effect of
dietary VL supplementation on broiler performance, blood constituents, and
antioxidant status, as well as to determine its potential antimicrobial
benefits.

MATERIALS AND METHODS

Plant gathering and preparation The leaves of the Chaste tree (Vitex
agnus-cistus Linn.) were collected from Antoniads government garden,
which grew only the Chaste tree over 2 faddan area. The Garden is located
in Alexandria, Egypt's Smoha province, and has sandy soil with an average
temperature ranging between 22-34°C during the six-month planting
season.To avoid fungal growth, the VL was air-dried with no direct sun
exposure and turned constantly. The leaves were pulverized into a powder
after 5 days of drying, and the powder was tightly packaged in polyethylene
plastic bags, sealed, and stored at room temperature.The nutrient content
and energy content were evaluated in accordance with the recommendations
(AOAC, 2005). The metabolizing energy (ME) content was calculated
using the formula ME (Mcal/kg) = 3.75 CP + 8.09 EE 6.95 CF + 3.94 TC
(Moir, Yule, and Connor, 1980).Calcium (Ca), phosphorus (P), zinc (Zn),
and selenium (Se) concentrations in (VL) were measured in accordance with
(AOAC, 2005). The amino acid profile was created using the high-
performance liquid chromatography (HPLC) technique for amino acid
detection and quantification (Vazquez-Ortiz, Caire, Higuera-Ciapara,
and Hernandez, 1995).The Folin—Ciocalteu assay was used to determine
the total phenolic content (Wolfe, Wu, & Liu, 2003). The total flavonoid
content was determined using the method developed by Ordonez, Gomez,
Vattuone, and Isla (2006).Makkar's (2003) method was used to calculate
condensed tannin (CT). Table 1 shows the nutritional composition of (VL)
powder.
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Birds and Experiment Design

A total of 400 days-old mixed-sex Arbor acres broilers chicks were
obtained from the El-Salam hatchery and distributed randomly into four
groups of 100 chicks each with five replicates of 20 birds per pen. The
experiment used a completely randomized design. For 7 weeks, the birds
were randomly distributed based on similar body weight and reared on deep
litter in ground pens in an environmentally controlled housing. The feeding
schedule included a basal diet, a starter diet (1-14 days), a grower diet (15—
28 days), and a finisher diet (29-49 days; Table 2).

Table 1 Nutritional composition of the Vitex agnus-cistus Linn.) Leaves
(VL) powder:

Vitex agnus-cistus Linn.) Leaves

Item Value Item Value
Chemical analysis
DM, g/kg 920.4 Selenium(mg/kg) 369
OM,g/kg 9290.1 Lysine,g/kg 145
CP,g/kg 262.3 Methionine,g/kg 02.9
CF,g/kg 132.1 | Methionine+Cystine,g/kg 03.7
EE,g/kg 27.2 Threonine,g/kg 111
Total carbohydrate,
507.5 Tryptophan,g/kg 04.5
TCglkg
Ash, g/kg 70.9 VitaminC*(mg) 781
MEkcal/kg diet 2285 VitaminA(IU) 16,62
Calorie/protein ratio 87.11 Total phenols(mgTE/qg) 32.91
Calcium(mg/kg) (mg/kg) 2.024 Flavonoids(mgQE/qg) 47.39
Phosphorus(mg/kg) 277 Condensed tannins,g/kg 16.3
Zinc(mg/kg) 359

Abbreviations : QE, quercetin equivalent ;TE, tannic acid equivalent.
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Table2Feed ingredient and chemical composition(g/kg)of experimental diets

Experimental diets

Feed ingredient% Starter Grower Finisher

(0-21)days | (22-35)days | (36-49)days
CornYellow 595 645 670
Soybeanmeal44% 308 250 220
Cornglutenmeal60% 50 40 40
Cornoil — 18 23
Limestone 14 14 14
Dicalcium phosphate 23 23 23
Salt(NaCl) 35 35 3.5
Vitamin-trace mineral mixture? 35 35 35
DL-Methionine 1
L-lysine 1
Coccidiostat 1
Chemical composition(g/kg)
DM 905.6 894.8 887.3
CP 215.3 188.0 178.0
MEkcal/kg diet 2,925 3,085 3,130
Calorie/protein ratio 135.86 164.10 175.84
Calcium 11.3 10.5 10.1
Phosphorus 4.6 4.6 4.6
Lysine 11.2 10.1 9.5
Methionine 5.1 5.1 51
Methionine+Cystine 8.4 8.4 8.4
Threonine 7.9 7.9 7.9
Tryptophan 2.1 2.1 2.1

aV/itamin-trace mineral mixture was added at a rate of 3 kg per ton of diet
and supplied he following per kg of diet (as mg or L.U.per kg of diet) :
Vit.A12,0001.U. ; Vit.D32,0001.U.; Vit.E 40mg; Vit.K34mg ; Vit.B13mg;
Vit.B26mg; Vit.B64mg; Vit.B120.03mg; Niacin30mg; Biotin 0.08mg;
Pantothenicacid12mg; Folicacidl.5mg;chloride700mg; Mn80mg; CulOmg;

Se. 0.2mg; 10.4mg; Fe40mg; Zn70mgandCo0.25mg.
C7)

Bani Waleed University Journal of Sciences & Humanities - Twenty-second Issue — December 2021




VITEX AGNUS-CASTUS LEAVES IMPROVES ILEAL MICROBIOTA AND ANTIOXIDATIVE .....

The four dietary treatments were as follows: control (basal
diet without VL) and supplements of 0.5, 1 and 1.5 percent VL/Kg
diet. Throughout the experiment, feed and water were freely
available. The ambient temperature was kept at 33°C for the first
week before dropping by 3°C per week to 25°C for the remaining
weeks. The humidity level was kept at around 60%.The performance
of the experiment birds was determined by weekly measurements of
final body weight (FBW) and feed intake (FI). The mortality rate
was recorded daily, as well as the body weight gain (BWG) and feed
conversion ratio (FCR). The following is how the protein efficiency
ratio (PER) was calculated: PER = protein consumed / body weight
gain (g) (g). The following equation was used to -calculate the
performance index (PI): Pl = live body weight (kg)/feed conversion
100. The energy utilization efficiency (EEU) was calculated as
follows: ME consumed (kcal)/weight gain = EEU (g).

Carcass traits and lymphoid organs weight measurement

At the end of the feeding period, five birds were chosen at
random per replicate and fasted for 12 hours before slaughter to
determine carcass traits. Individually weighed chick organs such as
the heart, liver, gizzard, abdominal fat, and lymphoid organs
(thymus, spleen, pancreas, and bursa) were expressed as a
percentage of slaughtered weight.

Analysis of ileal microbiota

The entire ileum was removed from the digestive tract so that
the pH could be measured with a portable pH meter and bacterial
counts could be performed on the same illegal content. One gramme
of each sample was weighed aseptically and serially diluted 1:10 in
sterile peptone water to evaluate the major bacterial species found in
broiler chicks (Oxoid). To determine the number of salmonella, E.
coli, Step hall ococcus, Lactobacillus, total aerobic bacteria, and
total anaerobic bacteria, an aliquot of 0.1 ml of each dilution was
plated onto Tryptic soy agar (TSA), MacConkey agar, Chromogenic
Coliform Agar (CCA), MRS agar, and Wilkins and BHI agar .All
Petri dishes were incubated for 48 hours at 37°C, depending on the
growth characteristics of the bacterial species, and the number of
colonies was counted using a range of 25-250 cfu/g. All data were
expressed in cfu log/g units.
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Collection of blood samples and chemical analysis

Blood samples were collected from five slaughtered birds per
replicate for hematological and biochemical analysis. The samples were
collected into labelled EDTA treated tubes for hematological analysis and
into tubes without an anticoagulant for the serum biochemical evaluation.
Biochemical analysis in the serum included total protein, albumin and
globulin concentration (the difference between total protein and albumin),
aspartate aminotransferase (AST) and alanine aminotransferase (ALT).
Blood biochemistry was determined calorimetrically using standard Kits
supplied by (Bio-Merieux). The activity of antioxidant enzymes SOD, GPx,
CAT and lipid peroxidation concentration measured as TBARS were
assayed according to kit instructions from the Cayman Chemical Company.

Statistical analysis

Statistical analysis was carried out using the general linear model
(GLM) procedures by SAS (2004) and a simple one-way analysis of
variance. Duncan's new multiple range test (Duncan, 1955) was applied to
separated differences among treatment means. The model used to be:

Yij =+ T +ejj

where Yj; is the observed dependent variable, p is the overall mean, T is the
main effect of different levels of Vitex agnus-cistus, and e;j; is the random
error. Comparisons with P<0.05 were considered significant, and all
statements of statistical differences were based on this level unless
otherwise noted.

RESULTS AND DISCUSSION
Chemical composition of VL

The results obtained from the chemical composition of VL are
presented in Table 1. Dry Vitex agnus-cistus Linn leaves contained 26.23%
CP and13.21%CF,2.72%EE,50.75%NFEand7.09%ash. In addition, the Ca, P,
Zn and Se contents were2.024,277,359and369(mg/kg), respectively, in
addition to significant amino acid (lysine, methionine, methionine +
cysteine, threonine and tryptophan) quantities of 1.45%,0.29%, 0.371%,
1.11% and 0.45% respectively. Vitex agnus-cistus Linn.) Leaves contained,
total phenols, flavonoids, condensed tannins and vitamin C and vitamin A of
32.91,47.39 and 1.63mg,781mg and16,62 IU respectively.
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The data obtained from the chemical composition of VL are similar
to the findings of (Ifeanacho and Ogunwa 2021 and Gholampour et al
2020) who found that the leaves had high (g/100g) fiber (14.67-35.39) and
protein (15.46-37.30); but poor in lipid (0.80-1.93) and carbohydrates (4.02-
9.70).However, the Vitex agnus leaves have the highest percentage values
for ash, crude fibre, lipid and reducing sugars which were 4.77, 33.79, 4.17
and 18.03%, respectively, (Hanna Farid et al 2017) and the total
flavonoids (mg QE/g) contents of Vitex agnus leaves were 13.41mgQE/g
and , respectively. While the total polyphenol was 119.77 mg GAE/qg,
consecutively. Also, Vunchi et al(2011) said that the chemical composition
of Vitex doniana, were, 16.66, 11.50, 8.24, 0.58, 34.62 and 28.40% dry
matter weight, of moisture, ash, crude protein, crude fiber, crude fat and
carbohydrate, respectively.

Growth performance of broilers

Final BW,BWG and DBG increased (p=00011, 005 and
0.002)inbroilersfedthe1% a nd15%VL supplement diet compared to those fed
other experimental diets (Table3).Feed intake gradually(P=0.004) decreased as
the inclusion different levels of VL increased to 0.5, 1 and 1.5% in the broiler
diet. Improved FCR, PER and PI (P=0.003, 0.001 and 0.0001) were
observedinbroilersfedthel and 1.5%VL diet compared to other groups , in
comparison with the control group mortality number/ 100 chicks EEU
decreased(P=0.045 and 0.041)inbroilersfedl and 1.5% VL diets, respectively.
The clear improvement in the number of chick deaths in this study is the best
evidence that the production qualities of poultry feed supplemented with VL are
superior. VL as herbal plant and contain natural flavonoids and polyphenols EI-
Kelawy et al (2018) showed that broilers fed basal diet supplemented with
natural sources of polyphenols had greater body weight (BW), body weight
gain (BWG) and feed intake and better feed conversion ratio (FCR),
economical efficiency, production index compared to Vit. E and control
groups. The birds fed ration supplemented with (1 gm Azadir achta indica
plus 1 gm Vitex nigundo) leaves acquired the most live weight and feed
efficiency compared to control, and this difference is significant at the 5%
(p<0.05) level, (Rahaman et al 2020).Similarly,
Adeyinaetal.(2017)reported that the addition of Vitex doniana leaf meal up
to 10% in cockerels diets improved the growth performance of cock erels.
The improvement in weight of birds on VL based diets could be as a result
of better utilization of the feed and availability of growth improvement
factors such as vitamins and microminerals contained in VL as reported by
Nnamani et al. (2007) as well as phytochemicals. The decrease in FI could
be explained by impaired palatability due to the presence of great era mount
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of condensed tannins when VL was supplemented with different levels 0.5,
1 and 1.5%.Gholampour et al(2020)reportedthat100mlofVLhydroalcoholic
extract supplemented diet had a positive effect on BWG,FCR and PI of
female Zebrafish. The use of 1% and 1.5VL resulted in better ADG,FCR,
PER and PI, which was probably due to the quality of protein and amino
acid content of VL. Dietary VL supp lamentation in creased BW and DWG
and improved FCR on African catfish (Turin and AK yurt, 2005), on
goldfish(Ahlen and Nithiy apriyatharshini 2015)and in rabbits (Abd- El
Ghany et al 2017 and El-Speiyet et al 2020). The results of the current
study indicated that when VL was fed at levels up to 1.5%, the performance
of broiler chickens was enhanced. This result goldbeater but eddo high poly
phenols, flavonoids and amino acid content and low tannin content in a diet
that has been efficiently metabolized for growth, which is compatible with
the results of (Etchu et al., 2017) in which growing rabbits were studied.
According to the significant differences among the treatments of the control
group and experimental groups in terms of growth performance, it can be
concluded that the Vitex agnus-cistus has beneficial and nutrient materials
that can positively affect growth indices.

Table3EffectofVitex agnus-cistus Linn leave supplementation on the
performance of broiler chickens.

Vitex agnus-cistus Linn. Leaves

Items Control | 0.5% 1% 1.5% SEM | value

Initial body weight, g 45.66 45.50 45.75 4545 | 0.96 | 0.866

Final body weight, g | 2299.0° | 2376.0° | 2496.0% | 2495.0? | 13.33 | 0.0011

Body weight gain 2253.3¢ | 2330.5" | 2450.3* | 2449.6% | 9.28 0.05

Daily weighting/d 45.99¢ | 47.56° | 50.01* | 49.99° | 0.41 | 0.0002

Feed intake, g/d 3869.0° | 3755.0° | 3699.0° | 3670.0° | 11.63 | 0.004

Feed conversion ratio 1.728 1.61° 1.51°¢ 1.50¢ 0.03 0.003

Protein efficiency ratio | 3.01° 3.20P 3.422 3.442 0.08 | 0.001

performance index 133.90° | 147.46° | 165.34% | 166.53% | 0.19 | 0.0001

Effici f

ICIENCY OTENETYY | 5 o3a | 401 | 460° | 456° | 0.10 | 0.045
utilization

Mortalltyqumberlloo & 5 oh b 010 | 0.041
chicks

Note: Means within rows with different superscript letters are significantly
different(p<.05).
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Carcass characteristics and relative lymphoid an weight

Table 4 shows carcass and relative lymphoid organ weight according
to feed treatments. The carcass yield and dressing as a percentage of body
weight increased (P=0.0001) in broilers fed the 1 and 1.5% VL diet. The
supplementation of VL of experimental diets did not affect the relative
weights of the heart, yet the gizzard and liver elative weight(P=0.005 and
0.01) increased in broilers fed diets supplemented with 1% and1.5%VL,
respectively.GroupsfeddietaryVLappearedtohaveasignificant(P=0.003)
lower abdominal fat percentage value (2.64, 2.55 and 2.46 vs 2.83) fed 0.5,
1 and 1.5% than the control group, respectively. In comparison with control
group the relative weights of the thymus, spleen, pancreas and bursa were
(P=0.04, 0.01, 0.03 and 0.03) lower than those treated with different levels
(0.5, 1and1.5%) VL.

VL had a significant (P=0.0001) effect on the dressing percentage of
broiler chickens. This is in agreement with the results of (Abd- EI Ghany et
al., 2017) who studied the effect of aqueous VL on doe rabbits. The relative
weight of the gizzard and liver showed a positive response (p<0.05) to the
VL supplement, the increase in liver weight due to the addition of VI rich in
flavonoids is apparently a result of the detoxification process in the liver,
Prihambodo et al (2021) who stated that dietary flavonoids increased
(p<0.05) the liver weight of broilers in the finisher phase. Whereas the
weights of the heart were not affected. These results are consistent with
those reported by EI-Speiy et al. (2020) who studied the effect of
Peppermint oil and/or Vitex Agnus leaf extract on rabbits. Considering the
above data, VL appears to be a major contributor to the reduction of fat
content in broiler abdomens. No clear mechanism by which VL low lipid
synthesis has been reported. The reduction in lipid synthesis could be due to
two possible explanations: VL may directly decrease the biosynthesis of
lipids resulting in lower abdominal fat deposition in broilers, and/or VL may
indirectly decrease the biosynthesis of lipids by increasing beneficial
bacteria such as Lactobacillus which reduces the activity of acetyl-CoA
carboxylase, which is the rate-limiting enzyme in the synthesis of fatty
acids, (Toghyani and Tabeidian, 2011). The reduction in abdominal fat
deposit tissue was attributed to the reduction in plasma total lipids and
triglycerides levels due to VL inclusion in diets. Elkomy (1995) mentioned
also that there was a relationship between the increase in the relative
abdominal fat weight and increase of triglycerides level in blood. The
inclusion of aqueous VL resulted in a significant influence on the relative
weight of the lymphoid organs.
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Table4Effect of Vitex agnus-cistus Linn leaves supplementation on the
carcass, relative weiguts of lymphoid organs, ileal pH and micro biota of
broilers.

Vitex agnus-cistus Linn. Leaves
Items Control 0.5% 1% 15% | SEM | pValue
Live body weight, ¢ 2,156 2187 | 2163 | 2145 | 39.26 | 0.884
Carcass yield, % 74.8° 75.99° | 76.78% | 76.64% | 0.57 | 0.0001
Dressing weight, % 78.16° 79.84° | 81.63% | 81.56° | 0.47 | 0.0001
Gizzard,% 1.57° 1.54° | 1.66° | 1.67% | 0.02 | 0.005
Heart,% 0.55 0.57 0.54 0.55 | 0.03 | 0.655
Liver,% 2.31° 2.39° | 2.74* | 2.88% | 0.07 | 0.010
Abdominal fat,% 2.832 2.64% | 255" | 2.46° | 0.03 | 0.003
Lymphoid organs relative weights
Thymus 0.066° 0.101% | 0.099% | 0.103* | 0.009 | 0.04
Spleen 0.089° 0.110* | 0.115* | 0.116* | 0.005 | 0.01
Pancreas 0.25P 0.31% | 0.41* | 0.40° | 0.05 | 0.03
Bursa 0.136° 0.189* | 0.196* | 0.199* | 0.03 | 0.03
lleal pH and bacterial populations(logcfu/g)
lleal content pH 6.13? 6.11° | 5.88" | 5.82° | 0.04 | 0.004
Aerobic and anaerobic 5.17° 6.83* | 6.64* | 6.89* | 0.37 | 0.003
bacteria
E. coli spp. 7.51° 3.40° | 3.01° | 298" | 1.45 | 0.005
Sallmonela spp. 6.56° 5.14°> | 4.21° | 4.04° | 0.58 | 0.002
Stephallococcus spp. 3.39° 1.62° | 1.22° | 1.20° | 0.72 | 0.004
Lactobacillus spp. 3.81° 4.75* | 511* | 578 | 0.79 | 0.001

Note:Meanswithinrowswithdifferentsuperscriptlettersaresignificantlydiffere
nt(p<.05).

Ileal microbiota evaluation
IlealpHvaluestended(P=0.004)tobelowerforthel%and1.5%VLtreatm
entscomparedtotheothertreatments.Decreasedbacterial counts of E. coli,
Salmonella and Stephallococcus spp. (P=0.005, 0.002 and 0.004) were vident,
whereas increased counts of Lactobacillus spp.
(p=0.001)wereobservedwithVLtreatmentscomparedtothecontrol(Table4).
Broilers fed diets supplemented with 1% and 1,5% VL had a
significantly lower ileum pH, which is perhaps associated with changes that
occurred in the composition of the commensal intestinal microflora. In the
present study, the VL supplement not only reduced the levels of harmful
micro-organisms but also promoted the favourable growth of good bacteria
among the broilers' microflora. Reduced total counts of E. coli and increased
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total counts of Lactobacillus were observed in the groups supplemented
with VL compared to the control. Ababutain and Alghamdi
(2018)demonstrated that Vitex agnus-cistus leaf extracts are rich in effective
secondary metabolites that have a detrimental impact against both Gram-
positive and Gram-negative bacteria . Also, polyphenols-VL are of prime
importance and prevent the formation of biofilms in the gastrointestinal by
suppressing the growth of harmful bacterial species, (Espin and Gonzalez-
Sarrias 2017).So, improved nutrient utilization and increased bird
performance have been linked with polyphenols due to inhibition of harmful
bacteria (E. coli, Clostridium) adhesion, thereby preventing gut infections,
Viveros et al (2011).Ekundayoet al. (1990) recorded that the essential oils
from different parts of V. agnus-cistus have been reported to display
antibacterial activity against Escherichia coli, Pseudomonas aeruginosa,
Bacillus subtilis, and Staphylococcus aureus, so led to increased growth,
appetite and BW. Confirmation of this information Hanaa Farid et al
(2017)stated that the methanolic extract of Vitex Agnus produced the
medium percentage of growth inhibition (10.5, 9.75 and 10mm) for against
Escherichia coli, St. coccus aureus and Bacillus subtills at 4mg/ml,
respectively. It has been observed that the inclusion of Phenolic compounds
derived from aromatic plants and extracts in poultry diets strongly inhibits
Gram-negative, Gram-positive bacteria and fungi (Christakis et al., 2020).
This antimicrobial activity may be mainly associated with phenolic
compounds and flavonoids that exist in Vitex agnus- cistus leaves
(Arokiyaraj et al., 2009). Vitex agnus cistus L. extracts showed different
inhibition patterns against E. coli, Bacillus cereus, Staphylococcus aureus,
Pseudomonas aeruginosa and Enterobacter aerogenes (Ogaly et al
2021).Therefore, VL could be a promising natural antimicrobial agent.
However, the antioxidant properties of VL may affect the gastro-intestinal
tract through antimicrobial activity. The antimicrobial activity of VL may be
due to the presence of a range of phytochemicals polyphenol and flavonoids
able to cause effective inhibition of bacteria like Pseudomonas aeruginosa,
Salmonella enterica serotype Typhimurium, Staphylococcus aureus, and
Escherichia coli in broilers, (Rechner et al 2004). It could be summarized
that the interaction between VL polyphenols or flavonoids contents and the
gut microbiota further generates active metabolites, which can modulate the
composition of the chicken gut microbiota.

Haematological, biochemical characteristics and enzymatic antioxidant activity
The results of the haematological profile of the broilers are shown in

Table 5. No significant results were obtained for red blood cell count or

haemoglobin concentration among the experimentd groups . A decrease in
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white blood cell counts and lymphocyte%(P=0.014 and 0.0004)was
observed in broilers faddiest supplemented with (0.5%, 1% and 1.5%)VL
whereas the heterophil % and H:L ratio (P=0.032 and 0.0002)increased,
respectively.

Data on the serum biochemical indices in Table 5 show that total
protein and globulin levels increased significantly for chickens faddiest
supplemented with the 0.5, 1 and 1.5% VL compared to the control .
Overall, there was a significant reduction in glucose, cholesterol,
triglycerides, AST and ALT levels of VL treated broilers compared to the
control group. Significant increases in total levels of Ca and P (P=0.01 and
0.04) were observed in broilers fed the diet supplemented with different
levels (0.5%, 1% and 1.5%)VL.

Increases in the major five antioxidant enzymes SOD, CAT,GPx,

GST and GSH (P=0.031, 0.0003, 0.0002, 0.0001 and 0.0001) were observed,
whereas TBARS
(P=0.0001)decreasedsimultaneouslyinbroilersreceivingV L comparedtothe

control group. The most improvement was observed in the
1.5%group(Table5). The current results suggest that broiler chickens
responded positively to a VL diet in which hematological and biochemical
parameters and antioxidant status were regulated advantageously. However,
Adeyina et al (2017) used Vitex damiana leaf meal in cockerels diets at 0%,
5% and 10% and found the hematological parameters did not significant
(P>0.05) affected by that inclusion. Parallel with, Abd- El Ghany et al
(2017) show no significant effect on belong hematological parameters
(hemoglobin, red blood cell, hematocrit (PCV), MCV, MCH, MCHC,
platelet count and white cell count)in rabbits fed diet supplemented with two
doses of the VL aquatic extract or alcoholic extract (50r7.5g/ kg of diet,
respectively. With regard to hemoglobin and RBC parameters, there were no
significant differences between VL diets and the control which would
indicate that VL has positive attributes that have positively influenced the
growth and physiological performance of the birds. Due to the lowest
concentration of leucocytes and lymphocytes observed in groups fed diets
containing 1% and 1.5% of VL, there was no infection or inflammatory
processes in birds in these groups, and the values of this variable were
within the acceptable range. The inclusion of VL in diets suggests an
antimicrobial effect, and this result is supported by the low concentrations
of heterophil, lymphocytes and H: L which would lead to their antimicrobial
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function. Diets supplemented with different levels (0.5%, 1% and 1.5%)VL
showed increased total protein and globulin levels. The serum glucose
concentration decreased as dietary VL increased. This would suggest that
VL may have an insulin-like effect on peripheral tissue either by promoting
glucose uptake and metabolism or by inhibiting gluconeogenesis.
Nevertheless, vitex agnus-castus. Leaf extract was found to be richer in
flavonoids and high in as antioxidant activity (47.39 mg QE/g flavonoids),
Kimna and Fafal (2021), able to inhibit the activity of a-glucosidase,
(Rosak and Mertes 2009), and a-amylase (Tadera et al 2006), resulting in
a slowdown of glucose absorption. The compound inhibits a-glucosidase,
which converts disaccharide to monosaccharide, and inhibits a-amylase,
which breaks down complex carbohydrates into monosaccharide. Berrani
et al. (2018) confirm that VL has anti-diabetic effects of administering rats
with a Vitex Agnus cistus extract at a dose of 300 mg/kg, which resulted in a
decrease in blood glucose . Blood serum from broilers in the treated VL
groups (0.5%, 1% and 1.5%) contained lower levels of cholesterol and
triglycerides than blood from the control group. This would be due to the
effect of the high content of some phytochemical compounds (phenols and
tannins) which are naturally occurring at high VL levels that showed
hypocholesterolemia activity. Also, Other studies have demonstrated the
antioxidant and anti-inflammatory benefits of flavonoids, and when
combined with the current findings of a significant and a repeatable
reduction of total cholesterol and triglycerides, they lend further support to
the overall cardio-protective benefits of these natural extracts (James et al.,
2007). Abd- El Ghany et al (2017) who reported a significant decrease in
total cholesterol when rabbits were fed VL at a 5% and 7.5% inclusion rate .
The present results showed that AST and ALT values were lower in groups
fed with different levels of VL compared to the control group. However, all
of these values were found to be within the normal range. These results are
consistent with those observed by EI-Sbeiy et al. (2020 and 2021) who
reported a significant decrease in AST and ALT concentration in rabbits
treated with Peppermint oil and/or Vitex Agnus leaf extract. Similar,
Rahaman et al (2020) The GOT level was decreased significantly (p<0.05)
with 1 gm Azedarach Indica plus 1 gm Vitex negundo) leaves and GPT level
was also decreased with the same kind of supplementation.
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Table5Effect of Vitex agnus-cistus Linn leaves supplementation on
haematological, biochemical and anti-oxidant parameters in broilers.

Vitex agnus-cistus Linn. Leaves

P

Items Control | 0.5% 1% 1.5% SEM
Value

Hematological indices

Hemoglobin, (g/dl) 13.81 |13.65 |13.53 |13.69 |0.57 |.879

Red blood cell ,.% 3.18 310 [3.13 314 |0.10 |.695
White blood a b b b

cell, (x10°/L) 5.56 438" |4.89° |4.85° |0.37 |.014
Heterophil, % 13.65° | 18.94° | 22.29% | 24.61% | 2.52 | .032
Lymphocyte,% 81.55% | 78.17° | 73.02" | 77.41° | 4.73 | .0004
H:L 0.17° |0.24®> |0.31° [0.32® |0.04 |.0002

Biochemical indices

Total protein, (g/dl) 3.58° 4.06° | 4.22*8 |4.23% (1014 | .01

Albumin,(g/dl) 1.98 205 [211 [212 |0.15 |.642
Globulin,(g/dl) 1.60° |2.00°8 |2.09% |2.08 |0.26 |.001
Glucose,(mg/dl) 192.9% | 178.9° | 175.7° | 175.1° | 2.85 | .020

Cholesterol, (mg/dl) 115.87% | 98.08" | 90.55° | 90.99° | 0.48 | .0001

Triglyceride, (mg/dl) | 65.37% | 60.59° | 60.06° | 60.03° | 0.51 | .02

AST,(IU/L) 106.65% | 99.75" | 99.63° | 99.60° | 1.17 | .010
ALT, (IU/L) 32.75° |30.71° | 29.16° | 27.08° | 0.62 | .002
Calcium(mg) 13.15° | 14.29% | 14.34% | 14.35% | 0.29 | .01
Phosphorus, (mg) 3.23° |3.98> |3.97° |3.97° |0.02 |.04
Enzi Mati antioxidant activity

SOD 8.31° |10.90° | 12.47° | 13.95% | 1.26 | .0031
CAT 9.79° |11.96|12.98° | 16.79% | 1.98 | .0003
GPx 7.279 |8.78° |9.89° |11.55% | 1.15 |.0002
GST 8.37¢ |10.92° | 12.79" | 14.63? | 2.96 | .0001
GSH 1.869 |3.41° | 4.06° [5.92® |0.94 |.0001
TBARS 1.97°  1.39° [0.95° [0.54% [0.29 |.0001

Note:Meanswithinrowswithdifferentsuperscriptlettersaresignificantlydiffere
nt(p<.05).

VL had no negative effect on the health status of the broilers which
might be an indication of the non-toxic effect of VL on the animals'
metabolism. Thus, it could be inferred that VL had a significant impact on
the weight of broilers via the provision of vital minerals such as Ca and P
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which might have been insufficient in the normal diet of the control. This
result is in agreement with the findings of Shahin et al. (2007); Gu et al.
(2013), and Saleh et al. (2019) who found that a significant increase in
serum calcium was observed for broilers fed with diets including herbal
phytoestrogens plant during the feeding period compared to the control.
According to the present results, the VL supplement resulted in the highest
SOD, CAT, GPx, GST and GSH activities and lowest TBARS level in the
blood serum of broilers. This is because the VL supplement, enriched with
phenolics, flavonoids and vitamin C, prevents the formation of free radicals,
and this may help to reduce oxidative damage to the tissues. These results
are in agreement with those of (Sarikurkcuv et al ., 2009). The positive
effect of the antioxidant enzymes observed with dietary supplementation of
VL used in the current study is parallel to the effect reported by (EI-Sbeiy et
al 2021) on rabbits. Interestingly, Ozlem et al. (2013) illustrated that crude
extracts of V. agnus-cistus seeds have potent antioxidant, cytotoxic and
apoptotic activity and reinstatement of the activities of some antioxidant
enzymes and reduction in the mitochondrial hydrogen peroxide production
in animals therapeutic treated with the extract.

CONCLUSION

Our findings showed that including up to 1% Vitex agnus-cistus
leaves in the commercial diet of broiler chickens had a positive effect on
broiler growth performance. The addition of Vitex agnus-cistus leaves likely
resulted in a decrease in ileal pathogenic bacteria and an increase in
beneficial bacteria populations, as evidenced by a decrease in white blood
cell and lymphocyte counts, abdominal fat and blood cholesterol levels, and
an improvement in the antioxidant status and relative weight of immunity
organs. According to the findings of this study, Vitex agnus-cistus is a good
source of nutrients and key bioactive components that can be used in broiler
production. More research is needed to identify and extract bioactive
components responsible for the growth-promoting ability, antibacterial
impact, anti hypercholesterolemic activity, and antioxidant activity of Vitex
agnus-cistus leaves, which could lead to the creation of new therapeutic
compounds.
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Abstract: In this paper, we present a low-pass filter LC ladder filter based
on Voltage Differencing Transconductance Amplifier (VDTASs). The
proposed filter structure uses three capacitors and floating inductor. The
realized floating inductance circuit uses single voltage differencing
transconductance amplifier (VDTA) and only one grounded capacitor. To
supportthe theoretical analysis, the PSPICE simulation of the proposed
circuit is done using 0.18 um CMOS technology from TSMC.

Keywords: Voltage Differencing Transconductance Amplifier VDTA, low-
pass ladder filter, CMOS integrated circuit, and PSPICE simulation.

1. INTRODUCTION

Current-mode active elements have been preferred over voltage-mode active
elements in the designing of high performance continuous time analog
filters [1] due to their several salient features such as inherently wider
bandwidth, greater linearity, wider dynamic range, simple circuitry and low
power consumptions. Consequently, several current-mode active elements
such as second generation current conveyor (CCII), differential difference
current conveyor (DDCCII), current differencing buffer amplifier (CDBA),
operational transconductance amplifier (OTA), current controlled current
conveyor (CCCII), current differencing transconductance amplifier
(CDTA), voltage differencing transconductance amplifier (VDTA) etc. and
their applications in filters design are introduced in the literature [2]-[9].

The active filters can be realized by imitating the behavior of elements of
LC ladder prototype filters and the approach for the designing of these
filters has been already discussed in the literature [10] -[12] and the
references cited therein. The purpose of the method was to derive active
filters based on scattering parameters. Synthesis of active filters is based on
the use of wave quantities; hence the scattering matrix will play an
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important role in the concept, as already discussed in the reference [10].
Wave active filters using various active building blocks are available in the
literature [12] such as Current Feedback Operational Amplifiers [11],
Differential Voltage Current Conveyor Transconductance Amplifier
[10],Current Controlled Differential Difference Current Conveyor
Transconductance Amplifier [8] and Operational Trans-Resistance
Amplifier [9].

This paper presents the realization of wave active filter using a recently
introduced VDTA. The advantages and usefulness of VDTA are discussed
in references.

2. VDTA DESCRIPTION
The VDTA is a recently introduced active element which has two voltage
inputs and two kinds of current output[7]. The symbol of VDTA is shown
in Figure 1 and its CMOS implementation is shown in Figure 2, where the
input terminals are denoted as Vp and Vi, and output terminals are z, x+ and
X-the VDTA element should have the “zc*“(Z Copy) attribute.

_ l2c
1,=0

_____ |
Vp‘_’_p S I
VDTA
=0 Z X- <o
V,ye—>— n |
X

Fig. 1: Symbol of the VDTA
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(1)

The terminal relationship of VDTA can be described by the following set of

equations:
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3. LOW-PASS LC LADDERSIMULATION USING VDTA

Figure3 shows the schematic of a low-ass LC ladder filter which has been
designed according to Cauer approximation on the basis of the following
specifications:

DC gain 0dB, 3-dB cutoff frequency 25kHz, ripple 2dB, 40dB for frequency
above 55kHz, third-order.

Fig. 3: 25 kHz LC ladder filter.
The active simulation of the passive LC ladder filter from Figure3 by
means of Voltage Differencing Transconductance Amplifier (VDTA) is

given in Figure4.

. ] —
| Vou
1 X' X+ -1
R C | L/ C: | R,
R
/ 2 I @ /
VDTA

Fig. 4: Active implementation of the filter from Fig. 3.
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The proposed floating inductor circuit is realized with the following
values:

gmz =gmx = 96.8 uS with Ragj equal to 10kQ.

Cp = Lgmz8mx = 441pF

The VDTA is simulated by using the schematic implementation shown in
Figure2with DC power supply voltages equal to Vpp = Vss =+0.6 V. The
simulations are performed by using CMOS structure and MIETEC 0.18um
CMOS process model technology parameters.

The frequency responses and the group delay of the filter are shown in
Figure5 and Figure6, respectively. It can be seen that the simulation using
the true inductor and its VDTA simulators are in good agreement.

80
-\
60 \
\ VDTA
40 \\
7/ \\
N
20 7%
Lc/

0

-20

1.0KHz3.0KHz 10KHz 30KHz 100KHz 300KHz 1.0MHz
UdB] Frequency [Hz]

Fig. 5: The frequency responses of ideal LC ladder and VDTA-based active filter.
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Fig. 6: The group delay response of ideal LC ladder and VDTA-based active filter.

That the magnitudes of the impedances of an ideal inductor with value
equal to 47.1mH which we used in LC ladder filter in Figure3, and its
simulator circuit by Voltage Differencing Transconductance Amplifier
(VDTA) as shown in Figure4 with C_ equal to 441pF can be made very

close for a set of selected values over many decades.
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4, CONCLUSION

A new wave active filter is presented using recently introduced VDTA.
VDTAs are used to design loss integration-subtraction, subtraction and
summation blocks, which are the main steps in realizing the active filter.
The paper presents a systematic methodology for active implementation of
operational simulation of LC ladder filter.

To explain the outlined approach, a Cauer approximation low pass filter is
taken as prototype, and, for active implementation,VDTA is used as an
analog building block.. The Workability of the proposed implementation is
verifiedthrough PSPICE simulation using 0.18umCMOS
technologyparameters.
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