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INTRODUCTION

For many years there has been a restriction on the 
use of synthetic drugs such as antibiotics in livestock 
production due to the emergence of drug-resistant mi-
croorganisms and detection of harmful drug residues 
in animal products (D i a r r a ,  M a l o u i n , 2014; 
G o n z a l e z ,  A n g e l e s , 2017). On the other hand, 
the increasing awareness of the public on food safety 
has influenced consumer’s preference toward food 
products from organic sources (B i s w a s  et al., 2010). 
These have necessitated researches aiming to find viable 
alternatives to synthetic drugs which could serve as 
growth-promoting, prophylactic and therapeutic agents 
in poultry production (D i a r r a ,  M a l o u i n , 2014). 
Among these alternatives, medicinal plants have gained 
significant attention due to their availability, potency 
and insignificant side effects (J e l v e h  et al., 2018). 
Several studies have shown the potentials of various 
medicinal plants as growth promoters, antimicrobial 
agents, anticoccidial agents, immunostimulants and 

hepato-protective agents (A t t i a  et al., 2017a, b; 
K i l a n y  et al., 2018; S a h o o  et al., 2019). However, 
there is no standardisation yet on the use of these 
medicinal plants as many studies are still underway 
and a vast amount of these beneficial plants are yet 
to be comprehensively assessed.

Petiveria alliacea (Guinea hen weed) is a potent 
medicinal herb whose medicinal qualities are yet 
to be explored in the poultry industry. It is a peren-
nial shrub with a rigid and straight stem, the roots, 
leaves and stems are characterised with garlic odour 
(D u a r t e ,  L o p e s , 2005). The plant is native to 
Northern America, Central America, Southern America 
and the Caribbean. It was introduced and grown widely 
in African countries like Nigeria and Benin Republic 
(D u a r t e ,  L o p e s , 2005; S c h m e l z e r ,  G u r i b -
F a k i m , 2008). Petiveria alliacea can be found in 
abundance in the southern part of Nigeria (A l e g r e , 
C l a v o , 2007). Petiveria alliacea is commonly dis-
tributed along river banks, road sides, edges of humid 
forests, pastures and gardens, its seeds can be easily 
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dispersed by wind or animals favouring colonisation 
of new areas (A l e g r e ,  C l a v o , 2007). All parts 
of the plant were found useful in folk medicine as 
treatments for various diseases and conditions such 
as fever, respiratory ailments, nervous spasm, asthma, 
paralysis and bolstering the immune system (R a n d l e 
et al., 2018). Researchers have successfully isolated 
several bioactive compounds from Petiveria alliacea 
most of which are sulphur-containing compounds 
(dibenzyl-disulfide and dibenzyl-trisulfide), terpe-
noids, flavonoids, tannin, alkaloids, phytates, phenols, 
saponins, oxalates, carotenoids and antioxidants (d e 
A n d r a d e  et al., 2012; E k u n s e i t a n  et al., 2016). 
Other studies also confirmed the antibiotic, antioxidant, 
anti-inflammatory, anti-cancerous, anti-carcinogenic, 
anti-parasitic and immune-stimulating properties of 
the plant (K i m  et al., 2006; W i l l i a m s  et al., 2007; 
S c h m e l z e r ,  G u r i b - F a k i m , 2008; R a n d l e 
et al., 2018).

In an in-vitro study by E k u n s e i t a n  et al. (2016) 
reported the moderate antibacterial activity of Petiveria 
alliacea against selected bacteria of poultry importance. 
Moreover, few other researchers have investigated the 
benefits of Petiveria alliacea in poultry production 
(S o b a y o  et al., 2017, 2018a, b; M u h a m m a d  et 
al., 2019; O d e t o l a  et al., 2019). However, these 
researchers focused their investigations mainly on 
the use of Petiveria alliacea as a growth-promoting 
agent. The potential benefits of Petiveria alliacea as 
an antibiotic and immune-stimulating agent is yet to 
be explored in poultry species. Therefore this study 
investigated the microbial count, immunomodula-
tory response and liver histopathology in laying hens 
administered aqueous extracts of Petiveria alliacea 
root and leaf.

MaTeRIaL aND MeTHODs

ethical statement and study site

This study was conducted according to the guide-
lines of Animal Welfare Committee, College of Animal 
Science and Livestock Production, Federal University 
of Agriculture Abeokuta, Nigeria.

The experiment was conducted at the research unit 
of the Livelihoods Support and Development Centre 
(SLIDEN AFRICA), Abeokuta, Ogun State, Nigeria. 
The site is located in the rainforest vegetation zone 
of south-western Nigeria, latitude 7° 13′29.01″ N and 
longitude 3° 25′ 26.40″ E, 126.19 m a.s.l., eye altitude 
379.48 m (G o o g l e  E a r t h , 2019).

aqueous extraction of Petiveria alliacea root and leaf

The extraction was carried out according to the 
method described by N o d u  et al. (2016). Briefly, 
15, 30 and 45 g of fresh Petiveria alliacea roots and 

leaves sourced from Kotopo area of Abeokuta, Ogun 
State were weighed individually. Each weighed root 
or leaf sample was blended separately in one litre of 
water using a Panasonic Mx-Gx1021 blender. Each 
blended mixture was separated by filtration after blend-
ing using a 0.1 mm sieve screen. The filtrate from each 
separated mixture was presented to hens as drinking 
water according to treatment. In summary, the root and 
leaf extracts were prepared separately at 15, 30 and 
45 g l–1 concentrations. Extracts were prepared and 
stored in a refrigerator prior to days of administration. 

experimental design and management

Two hundred and eighty-eight (288) eighteen-week 
old Isa brown pullets were used for this study. The 
experiment, which lasted for 25 weeks, was arranged 
in a 2 × 4 factorial experimental layout in a completely 
randomised design. Two factors (plant part and extract 
concentration) were considered at two (root and leaf) 
and four (0, 15, 30 and 45 g extract per l) levels, re-
spectively. The birds were distributed into two groups 
administered root extract or leaf extract. Birds in 
each group were allotted to four subgroups receiving  
0 (control), 15, 30 or 45 g l–1 concentration of the ex-
tracts. Each treatment was replicated three times with 
twelve birds per replicate group. The aqueous extracts 
of Petiveria alliacea root and leaf were presented to 
birds via drinking water on 2 consecutive days per 
week. On other days of the week, all experimental 
birds were given ordinary water. The birds were raised 
in a comfortable battery cage system and fed a mash 
diet formulated according to the National Research 
Council (NRC, 1994) recommendation (Table 1). 
Birds in all treatments did not receive any antibiotics 
or anticoccidial drug throughout the study.

Data collection and evaluation

phytochemical analysis of Petiveria alliacea root 
and leaf. Fresh root and leaf samples were air dried 
at room temperature and pounded to powder. Totally 
100 g of powdered root and leaf were put separately 
into 300 ml of distilled water to soak for 48 h at room 
temperature. The suspensions were filtered with a 
Whatman’s No. 1 filter paper and the filtrates evapo-
rated to dryness in a water bath at 40°C. Testing for 
major phytochemical constituents was carried out ac-
cording to H a r b o r n e  (1973), S o f o w o r a  (1993) 
and E v a n s  (2000).

Body weight gain. The body weights of experi-
mental birds were determined at the beginning and 
at the end of the experiment using a Camry digital 
weighing scale. Average body weight gain per bird 
was calculated according to the formula:

Average body weight gain per bird = (final body 
weight of replicate – initial body weight of replicate)/
number of birds in replicate
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faecal eimeria oocyst count. At the end of the 
experiment, separate trays covered with aluminium 
foil were used to collect fresh faecal samples from all 
replicates in each treatment. The fresh faecal samples 
were picked using sterile forceps into separate labelled 
sterile bottles. The faecal samples were packed in ice 
and transported to the laboratory for egg count analysis 
using McMaster egg counting technique as outlined 
by Z a j a c ,  C o n b o y  (2012).

Intestinal bacteria count, lymphoid organ weight 
evaluation and serum antibody titre. Fourteen days 
prior to the end of the experiment, four birds per rep-
licate were selected and housed on a treatment and 
replicate basis in separate cages. These birds were 
administered Newcastle disease vaccine (NDV) (LaSota 
strain) once via drinking water. Routine administration 
of Petiveria alliacea extracts was maintained.

At the end of the experiment, live weights of these 
four selected birds per replicate were determined using 
a Camry digital weighing scale. Totally 2 ml of blood 
was collected aseptically from each hen into labelled 

plain bottles, and then the birds were slaughtered. 
Small intestines of the slaughtered hens were carefully 
isolated from the carcass into separate labelled sterile 
bottles. The bottles were placed in ice and transported 
to the laboratory for bacterial count using the vi-
able count method as described by B a s s i r i  (2013).  
A mixed digesta of each intestinal sample was used 
to determine the bacterial count. Briefly, 1 g of each 
digesta was diluted serially (1 : 10) in saline solution 
to 10–6. An agar plate was then prepared with 0.1 ml of 
each dilution to determine total bacteria units present. 
The obtained numbers of colony-forming units (cfu) 
were expressed as logarithm to base 10.

Lymphoid organs (bursa, thymus and spleen) of 
the slaughtered hens were isolated from the carcass, 
weighed individually using a sensitive weighing scale 
(LEADZM electronic scale) and the weights were 
expressed as a percentage of live body weight. 

For serum antibody titre, the blood samples col-
lected were allowed to clot, the sera were separated 
into other labelled sterile bottles. A serum antibody 
titre against NDV was determined by a haemagglutina-
tion inhibition (HI) test as described by OIE (2008) 
using Biovac® vaccine (Biovac, Israel) as antigen. 
Results obtained from the HI tests were expressed as 
logarithm to base 2.

Liver histopathology. The liver of slaughtered 
birds was carefully isolated from the carcass. The 
liver samples were weighed using a sensitive weigh-
ing scale (LEADZM electronic scale) and the weights 
were expressed as a percentage of live body weight 
after which they were fixed in 10 % formalin solution 
and transferred to the laboratory for histopathological 
study. Histopathological examination was carried out 
according to the method of S l a o u i ,  F i e t t e  (2011).

statistical analysis. Data from phytochemical 
screening of root and leaf were subjected to Student’s 
t-test, other data were subjected to Two-way Analysis 
of Variance in a 2 × 4 factorial arrangement. Significant 
differences among treatment means were separated us-
ing Duncan’s Multiple Range Test (D u n c a n , 1955) 
as contained in the SAS software package (Statistical 
Analysis System, Version 9.3, 2010).

Model of the study

Yijk = µ + Ti + Lj + (TL)ij + εijk  

where:
Yijk = output parameter
µ = overall mean
Ti = ith effect of the plant part (i = root, leaf)
Lj = jth effect of the extract concentration (j = 0, 15, 
30, 45 g l–1)
(TL)ij = interactive effect of the plant part and the 
extract concentration.
k = kth observation in a treatment (i, j) 
εijk = residual error 

Table 1. Composition of experimental diet

Ingredients (%)

Whole maize 48.00

Soya bean meal 11.00

Fish meal (72 % CP) 2.10

Groundnut cake 5.00

Palm kernel cake 8.20

Wheat offal 22.00

Oyster shell 0.50

Bone meal 2.50

Lysine 0.10

Methionine 0.10

Common salt 0.25

Premix 0.25

Total 100.00

Calculated analysis

Dry matter 89.10

Crude protein 18.25

Crude fibre 5.50

Ether extracts 3.25

Ash 6.50

Metabolisable energy (MJ/kg) 11.67

Premix (content per kg diet): vitamin A 10 000 000 IU, vitamin D3 2 

000 000 IU, 12 500 IU, vitamin K 130 g, vitamin B2 4 g, d-calcium 

pantothenate 1.30 g, vitamin B6 1.30 g, vitamin B12 0.01 g, nicotinic 

acid 15 g, folic acid 0.05 g, biotin 0.02 g, Co 0.20 g, Cu 5 g, Fe 25 

g, I 0.06 g, Mn 48 g, Se 0.10 g, Zn 45 g, chlorine chloride 200 g,  

BHT 50 g
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ResULTs

Concentrations of phytochemicals identified in 
Petiveria alliacea root and leaf are presented in Table 
2. Alkaloid, phenolics, tannin, anthraquinone and oxa-
late contents were higher in the root while saponin, 
flavonoid, terpenoid and carotenoid concentrations 
were higher in the leaf.

The effects of various levels of aqueous extract 
concentrations of Petiveria alliacea parts on Eimeria 
faecal oocyst count and intestinal total bacteria count 
of laying hens are presented in Table 3. Eimeria oo-
cyst counts in faeces of hens administered 15, 30 and 
45 g l–1 of Petiveria alliacea root and leaf extracts 
were significantly (P < 0.0001) lower than the values 
obtained in hens in the control groups. Hens admin-
istered 15, 30 and 45 g l–1 root extract and hens ad-
ministered 30 and 45 g l–1 leaf extract recorded lower 

Table 2. Phytochemical analysis of root and leaf of Petiveria alliacea

Parameters  
(mg 100 g–1)

Root Leaf

Saponin 96.66b ± 0.88 388.66a ± 0.88

Alkaloid 760.00a ± 0.58 549.33b ± 0.88

Flavonoid 263.33b ± 0.88 822.00a ± 0.58

Terpenoid 189.33b ± 0.88 229.00a ± 0.58

Tannin 943.00a ± 1.15 788.67b ± 1.2

Anthraquinone 629.00a ± 0.58 83.00b ± 1.15

Carotenoid 511.67b ± 0.88 648.67a ± 0.88

Oxalate 1 261.33a ± 0.88 1 138.00b ± 0.58

Phenolics (GAE g–1) 567.67a ± 0.88 423.00b ± 1.15

a,bmeans in the same row not sharing common superscript are signifi-

cantly (P < 0.05) different

Treatment
Faecal oocyst  
count (opg);

Intestinal bacteria count  
(log10 (cfu g–1))

Plant parts
Concentration  

of extraction (g l–1)

Root 39.75 1.04

Leaf 42.08 1.14

SEM 12.64 0.12

0 108.33a 1.56a

15 21.67b 1.10b

30 18.67b 0.85b

45 15.00b 0.84b

SEM 6.34 0.12

Root

0 110.00a 1.57a

15 20.00b 0.97b

30 17.33b 0.82b

45 11.67b 0.80b

Leaf

0 106.67a 1.57a

15 23.33b 1.24ab

30 20.00b 0.88b

45 18.33b 0.87b

SEM 9.58 0.17

P-values

Plant part 0.7667 0.4585

Extract concentration < .0001 0.0028

Plant part × Extract concentration < .0001 0.0240

Table 3. Effect of various levels of aqueous extract concentrations of Petiveria alliacea parts on Eimeria faecal oocyst count and intestinal total 

bacteria count of laying hens 

SEM = standard error of the mean, opg = oocyst per gram 
a,bmeans in the same row not sharing common superscript are significantly (P < 0.05) different

Table 3. Effect of various levels of aqueous extract concentrations of Petiveria alliacea parts on Eimeria faecal oocyst count and intestinal total 
bacteria count of laying hens
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(P = 0.0240) intestinal total bacterial counts than the 
control treatments.

The effects of various levels of aqueous extract 
concentrations of Petiveria alliacea parts on body 
weight, liver weight, lymphoid organ weights and 
serum antibody titre of laying hens are presented 
in Table 4. Hens maintained on 15 and 45 g l–1 root 
extract, 15, 30 and 45 g l–1 leaf extract recorded the 
highest (P = 0.0169) bursa weight (0.17, 0.18, 0.17, 
0.17 and 0.17 %, respectively) while the lowest bursa 
weight (0.13 %) was obtained in hens in the control 
treatment. Statistically similar thymus mean weights 
recorded in hens administered 15, 30 and 45 g l–1 con-
centrations of root and leaf extract were significantly 
(P = 0.0057) higher than the values recorded for hens 

in the control groups. The highest (P = 0.0323) spleen 
weight was recorded in hens administered 15 and  
45 g l–1 root extract (0.11 and 0.11 %, respectively) 
and 45 g l–1 leaf extract (0.12 %) while the lowest 
spleen weight was recorded in hens in the control 
treatment (0.09 %). Serum antibody titre against NDV 
increased with increasing concentration of both root 
and leaf extracts, and hens maintained on root or leaf 
extract at 30 and 45 g l–1 concentrations recorded the 
highest (P < 0.0001) antibody titre values (9.06 and 
9.10 log2, 9.08 and 9.18 log2, respectively).

Liver sections from histopathological studies are 
presented in Figures 1–7. Liver sections of hens in all 
treatments appeared normal. The hepatocytes main-
tained normal shape, size and pattern.

Table 4. Effect of various levels of aqueous extract concentration of Petiveria alliacea parts on body weight, liver weight, lymphoid organ weights 
and serum antibody titre of laying hens

Treatment
Initial body  
weight (g)

Final body  
weight (g)

Weight  
gain (g)

Weight of  
slaughtered  

hens (g)

Liver 
(%)

Bursa 
 (%)

Thymus  
(%)

Spleen  
(%)

Antibody titre  
against NDV  

(log2)

Plant parts
Extract  

concent- 
ration (g l–1)

Root 1122.72 1832.66 702.35 1825.07 1.32 0.16 0.36 0.10 8.51

Leaf 1117.31 1820.32 698.10 1815.41 1.32 0.16 0.36 0.11 8.53

SEM 13.57 11.47 11.63 9.74 0.05 0.01 0.01 0.01 0.23

0 1108.43 1807.34 709.40 1817.83 1.25 0.14b 0.32b 0.09b 7.28c

15 1108.69 1831.13 703.30 1811.99 1.29 0.17a 0.37a 0.11a 8.59b

30 1107.49 1827.93 716.62 1824.11 1.33 0.16a 0.36a 0.10a 9.07a

45 1155.45 1839.55 671.59 1827.04 1.39 0.17a 0.39a 0.12a 9.14a

SEM 16.49 16.25 14.69 13.57 0.07 0.01 0.01 0.01 0.06

Root

0 1095.06 1815.81 719.19 1814.25 1.25 0.14bc 0.32b 0.09b 7.33c

15 1098.55 1838.27 712.93 1811.48 1.30 0.17a 0.37a 0.11a 8.56b

30 1138.33 1841.06 705.77 1844.10 1.31 0.16ab 0.36a 0.10ab 9.06a

45 1158.94 1835.49 671.51 1830.45 1.40 0.18a 0.39a 0.11a 9.10a

Leaf

0 1121.80 1798.88 699.60 1821.40 1.26 0.13c 0.32b 0.09b 7.23c

15 1118.82 1823.98 693.67 1812.49 1.28 0.17a 0.37a 0.10ab 8.62b

30 1076.65 1814.80 727.47 1804.12 1.35 0.17a 0.36a 0.10ab 9.08a

45 1151.96 1843.61 671.67 1823.63 1.38 0.17a 0.38a 0.12a 9.18a

SEM 18.76 23.48 20.73 19.24 0.10 0.01 0.01 0.01 0.09

P-values

Plant part 0.7851 0.5003 0.8078 0.5361 1.0000 0.8821 0.9224 0.8339 0.8433

Extract  
concentration

0.2616 0.6342 0.2974 0.8997 0.6414 0.0019 0.0005 0.0041 < .0001

Plant part  
× Extract  
concentration

0.4118 0.8952 0.6560 0.9223 0.9615 0.0169 0.0057 0.0323 < .0001

SEM = standard error of the mean, NDV = Newcastle disease vaccine 
a–cmeans in the same row not sharing common superscript are significantly (P < 0.05) different 

values presented for liver, bursa, thymus and spleen were expressed as percentage of the live body weight of slaughtered hens



34 Scientia agriculturae bohemica, 52, 2021 (1): 29–38

 

Fig. 1. Liver section of hen in the control treatment (0 g l–1 root/leaf 
extract)

Fig. 2. Liver section of hen administered 15 g l–1 root extract

 

 

Fig. 3. Liver section of hen administered 15 g l–1 leaf extract Fig. 4. Liver section of hen administered 30 g l–1 root extractt
 

Fig. 5. Liver section of hen administered 30 g l–1 leaf extract Fig. 6. Liver section of hen administered 45 g l–1 root extract
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DIsCUssION

Reduction in faecal Eimeria oocyst count in hens 
administered Petiveria alliacea root or leaf extract at 
different concentrations indicated that the extracts were 
able to inhibit Eimeria parasite replication, thus can be 
effective against coccidiosis. Several bioactive com-
pounds similar to those reported earlier (E k u n s e i t a n 
et al., 2016) were isolated from Petiveria alliacea 
and most of these compounds possess antiparasitic 
activities. Alkaloid, a compound found in Petiveria 
alliacea, is capable of damaging DNA sequences in 
parasitic cells causing eventual death of the cells 
(W i n k , 2012). Saponin present in Petiveria alliacea 
disrupts the cellular structure of parasitic cells lead-
ing to cellular death (W a n g  et al., 1998). Allicin, a 
sulphur compound found in garlic, which is similar to 
sulphur compounds isolated from Petiveria alliacea 
(d e  A n d r a d e  et al., 2012; R a n d l e  et al., 2018) 
was reported lethal to protozoan parasites (A l - S n a f , 
2016). Strong antioxidants like phenols, flavonoids 
and tannins found in Petiveria alliacea (B a l a n  et 
al., 2018) reduce the intensity of Eimeria infection 
by regulating lipid peroxidation process within the 
gut (A l l e n  et al., 1998). The above activities might 
be responsible for the ability of Petiveria alliacea to 
inhibit Eimeria parasites. Although the information 
about the influence of Petiveria alliacea on Eimeria 
parasites is not available in literature, studies involving 
extracts of other medicinal plants have shown similar 
results (G o t e p  et al., 2016).

The observed reduction in intestinal bacteria counts 
in hens administered Petiveria alliacea root or leaf 
extract is an indication the plant has antibacterial 
qualities which can be attributed to the presence of 
several bioactive compounds. Dibenzyl-trisulfide found 
in Petiveria alliacea has shown strong antibacterial 
behaviour against numerous strains of bacteria (K i m 

et al., 2006; R a n d l e  et al., 2018). Other compounds 
such as tannins, alkaloids, flavonoids and phenols 
found in Petiveria alliacea are reportedly capable 
of destroying microbial cells by disintegrating their 
cell membrane and damaging their cellular structure 
(B a r b i e r i  et al., 2017). No literature was found on 
an in-vivo study of antimicrobial actions of Petiveria 
alliacea in poultry birds. However, the result of an 
in-vitro study (E k u n s e i t a n  et al., 2016) showed 
that the extract of Petiveria alliacea leaf had a higher 
antibacterial activity against some enteric pathogens 
affecting poultry species when compared with the fruit 
extract of Lagenaria breviflora. Similar antibacterial 
activities were reported in studies involving herbal 
plants possessing bioactive compounds similar to those 
present in Petiveria alliacea. Such a study by J i m o h 
et al. (2013) revealed that dietary supplementation of 
garlic powder significantly reduced caecal Clostridium 
perfringens load in broiler chickens. S o b a y o  et al. 
(2015) also observed a significant reduction in intes-
tinal bacteria count of finisher broiler chickens fed  
1 500 mg kg–1 dietary inclusion of neem leaf meal 
and 1 000 mg kg–1 dietary inclusion of garlic meal.

The observed increase in lymphoid organ weights 
of hens administered concentrations of Petiveria al-
liacea root extract or leaf extract suggested an in-
crease in immunomodulatory activities within these 
organs. Bursa and thymus are involved in the produc-
tion and orientation of immune cells (T-lymphocytes 
and B-lymphocytes) (T e o ,  T a n , 2007) while the 
spleen functions as a blood filter, removing pathogens 
circulating in the blood-stream (L e w i s  et al., 2019). 
A correlation between lymphoid organ weights and 
proliferation of immune cells indicating enhanced 
immunological activities was reported by T e o ,  T a n 
(2007). Therefore, immune enhancement activities of 
Petiveria alliacea (R a n d l e  et al., 2018) might have 
triggered a rise in immunological activities within 
these lymphoid organs and the subsequent increase 
in weight. Concentration-dependent rise in the an-
tibody against NDV indicated that aqueous extracts 
of Petiveria alliacea root and leaf enhanced humoral 
immune defence mechanism of the hens by stimulating 
antibody production. Previous studies such as A l e g r e , 
C l a v o  (2007) identified dibenzyl-trisulfide found in 
Petiveria alliacea as an immune-stimulating agent. 
W i l l i a m s  et al. (1997, 2002) surmised that dibenzyl-
trisulfide isolated from Petiveria alliacea increased 
thymic weight in mice while the histological study on 
the thymus revealed proliferation of cells. Q u a d r o s 
et al. (1999) reported the immuno-stimulatory effect 
of Petiveria alliacea in mice experimentally infected 
with Listeria monocytogenes. In-vitro and in-vivo stud-
ies revealed that water extract of Petiveria alliacea 
enhanced the production of lymphocytes, interferons 
and interleukins (R a n d l e  et al., 2018). Compounds 
such as phenols, flavonoids and terpenoids report-
edly present in Petiveria alliacea preserved structural 

 

Fig. 7. Liver section of hen administered 45 g l–1 leaf extract
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integrity of immune cells and enhanced cellular and 
humoral immune defence mechanism (K a m b o h 
et al., 2015). There was no previous report on the 
immune-stimulatory effect of Petiveria alliacea on 
poultry birds. However, E l - k a t c h a  et al. (2016) 
reported improvement in the immune response of broiler 
chicks fed diets supplemented allicin extracted from 
garlic which is similar to dibenzyl-trisulfide found in 
Petiveria alliacea. G a u t a m  et al. (2017) also reported 
a higher antibody titre against the NDV antigen in 
broiler chickens supplied water supplemented with 
garlic paste compared with control birds.

The similarity in weight and normal appearance 
of liver tissues of hens in all treatments indicated that 
the administered concentrations of Petiveria alliacea 
root and leaf extracts were not hepatotoxic. However, 
O d e t o l a  et al. (2019) observed hepatocellular ne-
crosis in the liver of broiler chickens fed 1 500, 2 000 
and 2 500 g inclusion of Petiveria alliacea root per  
100 kg feed but the liver section of broiler chickens 
fed lower supplemental levels (500 and 1 000 g per  
100 kg feed) appeared normal. The discrepancy in these 
results may be attributed to differences in the prepara-
tion method which affects the stability of bioactive 
compounds (P o o j a r y  et al., 2017). It could also be 
probably attributable to differences in the dosage of 
administration.

CONCLUsION

The study concluded that the aqueous extract of 
Petiveria alliacea root and leaf at 30 and 45 g l–1 
concentrations performed best as an antimicrobial 
and immune stimulating agent without impairing liver 
health.
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