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Abstract
This experiment was carried out to evaluate the effects of dried Phyllanthus amarus leaf meal (PLM) as an herbal feed
additive on the growth performance, haematology and serum biochemistry of growing rabbits. Fifty (50) 8 weeks bucks cross
breed rabbits (Chinchilla × New Zealand White) with an average weight of 505.5g and 508.7g were used. The five dietary
treatments comprises of: treatment 1 containing basal diet as control, treatment 2 contained basal diet + 0.25g/kg, treatment 3,
4 and 5 were supplemented with PLM at 4%, 6% and 8% respectively. Clean feed and water were supplied ad libitum during
the experiment which lasted for 90 days. The performance criteria covered final live weight, feed intake, feed conversion ratio,
water intake and mortality. The final live weight, feed intake, feed conversion ratio and daily water intake were not (p>0.05)
significantly different among the treatments. Results on haematology showed that PCV and Hb were the only parameters
affected (p<0.05) by the dietary supplementation of OXY and PAM. Other serum biochemical parameters (Albumin, globulin,
glucose, ALP, AST and ALT) were not significantly different (p>0.05). Mortality was recorded for rabbits in treatment 1 and 2
with three (3) rabbits each, none was recorded for animals in treatment 3, 4 and 5 respectively. The result of this study showed
that PAM are rich in bioactive chemicals that have no negative effect on the general performance and health of rabbits and can
be included up to 8% in the animals diet.
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Introduction
The use of herbal plants in Livestock production is
becoming an object of increasing interest as the use of
antibiotics is becoming ever restricted because of its adverse
effect on animals, their residues in animal products and the
development of antibiotic resistance in bacteria (Lee et al.,
(2004) [56] and Arun Panda (2009). Recently, studies on
herbal/medicinal plants are now becoming more popular
(food safety) because drugs of synthetic origin constitute a
negative impact on animal health and the environment
(Magi and Sahk, 2003) [18].
Herbal plants are rich in bioactive chemicals such as
steroids, alkaloids, flavonoids, saponins, phenols and so on.
Quantity of these secondary metabolites varies from one
species of plants to another. It plays an important role in
increasing feed intake and palatability, performance,
strengthening the immune system, stimulation of digestive
enzymes and stabilizes the eubiosis of intestinal microbiota
(Straub et al., 2005; Chami et al., 2005 and Kroismayr et
al., 2006). It has a promising future because there are about
half million plants around the world, and most of their
medical activities have not yet been investigated (Bassam
Abdul Rasool Hassan, 2012) [35]. Around 21,000 plant
species have the potential for been used as medicinal plants
most of which are considered to be very safe for human
being and animals. Herbal plants such as ginger, garlic, aloe,
turmeric, moringa, neem, Polyalthia longifolia etc have
proven to be of high therapeutic value and increase an
animal’s general performance (Sridhar et al., 2014;

Subapriya and Nagini, 2005; Umashanker and Shruti, 2011;
Zhang et al., 2012; Zhai et al., 2011; Wallace et al., 2010
and Alagbe J.O, 2017) [44, 43, 78]. Among the potential herbal
plants is Phyllanthus amarus leaf which is found to be
loaded with several bioactive chemicals of high
pharmacological activities.
Phyllanthus amarus belongs to the family of Euphobiaceae,
its leaves are tiny, small with yellow flowers. The genus
amarus includes about 6000 species occurring mainly in
West Africa, South America and South – Eastern Asia,
South America and Philippines (Ekate et al., 2013 and
Burkill, 1994). The therapeutic efficacy of A. amarus has
been extensively used in the treatment of several forms of
disease conditions in many countries for instance, liver and
kidney diseases, fever, Jaundice, prostrate problems and so
on (Batra, 2013; Khartoon et al., 2004 [57] and Nguyen et al.,
2012) [42]. Reports on the plant have shown that its various
parts possess different biological activities. Pharmacologic
studies on the bark and leaves of this plant show effective
antimicrobial activity (Chandan et al., 2012; Adeolu et al.,
2013 and Ushie et al., 2013) [18, 1, 61], anti-inflammatory
function (Oluwafemi and Debiri., 2008; Dada et al., 2014)
[60, 23]
, anti-diabetic effects (Evi and Degbeku, 2011) [26],
antioxidant (Calixto et al., 1998; Lim and Murtijaya, 2007)
[16, 58]
, anticonvulsant activity (Manikkoth et al., 2011) [59],
anti-carcinogenic and antitumor (Rajeshkumar et al., 2002)
[34]
and antiviral (Prasad et al., 2013 and Salazar et al.,
2011) [32, 36]. There are several experiment that have been
conducted to evaluate the effect of different medicinal
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plants in animals, for instance turmeric (Hanan E. AlMashhadani, 2015 and Nderi et al., 2014) [52], Olive leaf
extract (Tarek et al., 2013) [76], Rosemary leaves and garlic
(Amera et al., 2013) [4], Allium cepa (Mahima et al., 2012),
Thymus vulgaris (Ashour et al., 2014; Chrenkova et al.,
2012), Aloe vera (Elbanna et al., 2012), Neem (Ansari et
al., 2013; Hady and Zaki, 2012), Ocimum sanctum (2010)
and so on, but there is little information on the effect of
supplementing different levels of Phyllanthus amarus on the
general performance of rabbits.
Therefore this experiment was designed to evaluate the
effects of dried Phyllanthus amarus leaf meal as an herbal
feed additive on the growth performance, hematology and
serum biochemistry of growing rabbits.
Materials and Methods
Experimental site
The experiment was carried out at Sumitra Research Farm,
Gujarat, India.
Collection of plant materials and preparation
Fresh healthy and mature Phyllanthus amarus was obtained
within the farm premises; it was authenticated and assigned
a voucher PAM 18101. The leaves were thoroughly washed
under running tap water and air dried for 14 days to obtain a
constant weight and then grind into coarse powder using
high capacity grinding machine separately to obtain
Phyllanthus amarus leaf meal (PAM). It was finally stored
in airtight containers at 4oC for further analysis.
Analysis of PAM covered:
▪ Phytochemical screening were determined according to
Harborne (1973) and Trease and Evans (1983).
▪ The mineral analyses were carried out using Atomic
Absorption Spectrophotometer (AAS).
▪ Proximate analysis of PAM and experimental feed were
determined using the methods described by AOAC
(1990).
Pre-experimental operations
The experimental pens were thoroughly cleaned and
disinfected with Morigad, drinking and feeding troughs
were properly washed before the arrival of the animals.
Grasses were also cleared and all pen doors and windows
were properly fixed to prevent theft and ensure proper
ventilation. Separate isolation cage was also provided in the
pen to accommodate any isolated animal after arrival.
Animal management
A total of fifty (50), 8 weeks bucks cross breed rabbits
(Chinchilla × New Zealand White) with an average weight
of 505.5g and 508.7g were used for this experiment. They
were individually housed in an all wire cages measuring
45cm×30cm×35cm (width×length×height) and given
prophylactic treatment with Ivermectin at 0.5 ml/kg body
weight administered intramuscularly (I.M). The rabbits were
also allowed two week adjustment period during which they
were fed with control diet (morning and evening) before
they were placed on the experimental diets. The animals are
feed twice daily between 7:30 am and 3:30pm, clean feed
and water were provided ad libitum throughout the
experimental period which lasted for 90 days.

Experimental design and diet formulation
Rabbits were randomly assigned to five treatments of twelve
(10) animals per group, each treatment was replicated ten
times with each replicate having a rabbit in a completely
randomized design (CRD).
Treatment 1 (control): Basal diet (0% OXY and PAM)
Treatment 2: Basal diet + 0.25g/kg OXY
Treatment 3: Basal diet + 4% PAM
Treatment 4: Basal diet + 6% PAM
Treatment 5: Basal diet + 8% PAM
The basal diet was formulated to meet the nutrients
requirements of growing rabbits according to the (NRC,
1977).
Data collection
Daily feed intake (g) was calculated by difference between
feed offered and the left over, feed conversion ratio was
determined as feed intake divided by body weight gain,
water consumption and mortality were recorded daily.
Blood analysis
At the end of the experiment (90 days), three animals were
selected from each treatment for haematological and serum
biochemical analysis. The animals were bled via the
marginal veins and 10 ml of blood was collected. Blood
(5ml) meant for haematology were collected into bottles
containing Ethylene diamine tetra acetate (EDTA) as
anticoagulant while those for serum biochemical indices
(5ml) were collected into bottles free from anticoagulant.
Pack cell volume (PCV), red blood cell (RBC),
haemoglobin (Hb), white blood cell (WBC) and absolute
counts of neutrophils, lymphocytes, monocytes and
eosinophils which were all computed according to standard
techniques as reported by Bush (1991), mean corpuscular
volume (MCV), mean corpuscular volume (MCV) and
mean corpuscular haemoglobin concentration were
computed according to Jain (1986) [28].
The serum total protein, Albumin and Globulin were
computed according to (Doumas and Briggs, 1972) [24].
Alkaline phosphatase, Alanine aminotransferase and
alkaline phosphatase were determined according to Reitman
and Frankel (1957) [33], glucose were computed according to
the procedure of Toro and Ackermann (1975) [47].
Statistical analysis
Data collected were subjected to analysis of variance
(ANOVA) as outlined by Snedecor and Cochran (1978) [37].
Where significant differences were observed, treatment
means were compared using Duncan’s Multiple Range Test
as outlined by Obi (1990) [31].
Table 1: Chemical composition of Phyllanthus amarus leaf meal
(PAM)
Nutrients
Dry matter
Crude fibre
Crude protein
Ether extract
Ash
Nitrogen free extract

% Dry matter
91.12
15.11
10.22
5.88
9.11
50.80
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Table 2: Percentage composition (%) of experimental diets.
Treatments
2
3
4
5
Maize
41.25
41.25
41.25
41.25
Wheat offal
19.97
16.0
14.0
10.0
Soya meal
12.0
12.0
12.0
12.0
Groundnut cake
5.00
5.00
5.00
5.00
Palm kernel meal
17.0
17.0
17.0
17.0
Bone meal
3.00
3.00
3.00
3.00
Limestone
1.00
1.00
1.00
1.00
Lysine
0.10
0.10
0.10
0.10
Methionine
0.10
0.10
0.10
0.10
1
Premix
0.25
0.25
0.25
0.25
Salt
0.30
0.30
0.30
0.30
OXY
2.50
PAM
0.00
4.00
6.00
8.00
100
100
100
100
Calculated analysis
Crude protein (%)
18.11
16.23
16.19
16.12
16.04
Energy (MEkcal/kg)
2556.5
2559.1
2556.3
2552.6
2552.1
1
Premix supplied per kg diet :- Vit A, 8,500 I.U; Vit E, 5mg; Vit D3, 3000I.U, Vit K, 3mg; Vit B2,
5.5mg; Niacin, 25mg ; Vit B12, 16mg ; Choline chloride, 120mg ; Mn, 5.2mg ; Zn, 25mg ; Cu,
2.6g ; Folic acid, 2mg ; Fe, 5g ; Pantothenic acid, 10mg ; Biotin, 30.5g ; Antioxidant, 56mg
Ingredients

1
41.25
20.0
12.0
5.00
17.0
3.00
1.00
0.10
0.10
0.25
0.30
0.00
0
100

Table 3: Chemical composition of Experimental diets
Nutrients (%)

1
89.76
18.45
9.91
2.31
6.11
63.22

Dry matter
Crude protein
Crude fibre
Ether extract
Ash
Nitrogen free extract

2
88.67
17.72
10.25
2.28
5.71
64.04

3
88.51
17.51
10.39
2.26
5.62
64.22

Treatments
4
88.41
17.30
10.44
2.25
5.32
64.69

5
88.31
17.22
10.51
2.23
5.38
64.66

SEM
2.13
1.01
0.99
0.24
2.07
4.56

Table 4: Phytochemical composition of PAM
Constituents
Flavonoids
Phenols
Alkaloids
Tannins
Saponins
Terpenoids
Glycosides

(%) Composition
9.11
7.21
1.05
2.20
1.88
0.77
1.33

Table 5: Mineral composition of PAM
Minerals
Copper
Iron
Zinc
Calcium
Magnesium
Potassium
Sodium
Phosphorus

% (mg/100g)
1.44
1.01
9.02
5.04
3.07
1.02
1.31
0.56

Table 6: Growth Performance of Rabbits fed varying levels of PAM
Treatments
Parameters
1
2
3
4
5
Number of animals
10
10
10
10
10
Initial body weight (g)
508.7
505.8
505.5
507.2
506.5
Final body weight (g)
1205.1
1203.4
1201.1
1200.9
1200.1
Final weight gain (g)
696.4
697.6
695.6
693.7
693.6
T.F.I (g)
5100.7
5100.5
5100.4
5100.2
5100.0
FCR
4.24
4.24
4.25
4.25
4.25
DWI (ml/day)
807.4
806.8
806.4
806.3
807.0
Mortality
2/10
2/10
0/10
0/10
0/10
abc
means different superscript along rows differs significantly at p<0.05
T.F.I – Total feed intake
FCR- Feed conversion ratio
DWI – Daily water intake

SEM
12.1
93.41
13.14
100.1
0.49
8.91
1.12
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Table 7: Haematological parameters of growing rabbits fed different levels of PAM and OXY
Parameters
Treatments
1
2
3
4
5
SEM
PCV (%)
39.12c
46.44b
47.00b
47.11b
47.71a
2.01
Hb (g/dl)
9.21b
14.70a
14.09c
14.33b
14.51a
1.31
RBC ×109/L)
6.77
6.91
6.29
6.41
6.71
4.11
MCV (fl)
65.02
65.70
68.21
68.40
68.63
7.31
MCH (pg)
21.41
21.01
21.11
21.33
21.61
17.40
MCHC (%)
34.32
34.05
34.88
34.91
35.00
20.11
WBC ×109/L
11.31
11.40
11.70
11.08
11.03
2.11
LYM ×109/L
4.71
4.51
4.70
4.58
4.41
3.57
MON ×109/L
3.13
3.01
3.08
3.12
3.20
2.09
abc
means different superscript along rows differs significantly at p<0.05
PCV: Pack cell volume; Hb: Haemoglobin; RBC: Red blood cell; MCV: Mean corpuscular
haemoglobin; MCH: Mean corpuscular haemoglobin; MCHC: Mean corpuscular haemoglobin
concentration; WBC: White blood cell; LYM: Lymphocytes; MON: Monocytes
Table 8: Serum biochemical parameters of growing rabbits fed different levels of PAM and OXY
Parameters
1
2
3
4
Albumin (g/dL)
1.91
1.99
2.00
2.01
Globulin (g/dL)
2.44
2.31
2.58
2.52
Total protein (g/dL)
4.35
4.20
4.58
4.53
Glucose (mmol/L)
4.04
4.21
4.02
4.06
ALT (U/L)
7.12
7.08
6.91
6.33
AST (U/L)
6.08
6.34
6.22
6.03
ALP (U/L)
13.13
13.04
11.23
11.15
abc
means different superscript along rows differs significantly at p<0.05

Results and Discussion
Table 1 revealed the chemical composition of Phyllanthus
amarus leaf meal (PAM).PAM contained 91.12 % dry
matter, 15.11% crude fibre, 10.22 % crude protein, 5.88
ether extract, 9.11% ash and 50.80% nitrogen free extract.
The current study is in line with the findings of Ekaete et al
(2013); Taylor L (2003) and Khartoon et al (2004) [57] who
reported similar results on chemical evaluation of PAM.
The proximate result obtained for the experimental diets is
presented in Table 3. The dry matter, crude protein, crude
fibre, ash, ether extract, nitrogen free extract and energy in
the diet ranges from 88.31% - 89.76%, 17.22 % -18.45 %,
9.91% – 10.54%, 2.31% – 2.25%, 5.71%-6.11%, 63.22% 64.69% and 2552.1 – 2559.1 (MEkcal/kg) respectively. In
the current study crude fibre shows an increasing trend as
the inclusion level of PAM increases. This result is in
agreement with the findings of Saulawa et al (2015) [38] and
Salisu Bakura Abdu (2012) [35] when carrot meal was added
to the diets of growing rabbits. However, proximate
composition in the experimental diets was within the range
recommended for growing rabbits NRC (1977); Adaku and
Olukosi (1990); Anugwa et al (1998) and Ibrahim et al
(2018) [76].
Table 4 shows the phytochemical analysis of PAM, the
bioactive components present are flavonoids (9.11%),
phenols (7.12%), alkaloids (1.05%), tannins (2.20%),
saponins (1.88%), terpenoids (0.77%) and glycosides
(1.33%). This result is in accordance with the reports of
Zubair et al (2017); Sen and Batra (2013) [42]; Ushie et al
(2013) [61]; Manikkoth et al (2011) [59]; Oluwafemi et al
(2008) [60]; Lim and Murtijaya (2007) [58]; Leite et al (2007)
and Khartoon et al (2004) [57] on the comparative
pharmacognostic studies of Phyllantus species. According to
Adesuyi et al (2011) and Middleton et al (2000) flavonoids
are found in some plants and have been reported to exhibit
antioxidant, antiviral and anti-inflammatory properties.
Saponins are also used as adjuvants in vaccine production

Treatment
5
2.06
2.50
4.56
4.11
6.21
6.00
10.33

SEM
0.21
0.25
0.50
0.41
7.11
6.03
6.61

(Asl and Hosseinzadeh, 2008) [2]. Adisa et al (2010) [3]
reported that tannins possess antibacterial and anti-viral
activity while saponin plays a significant role in maintaining
blood cholesterol levels (Cheeke, 2000) [20]. Phenols play a
key role in red blood cell modifier (Adesanya and
Sofowora, (1983) [13].
Mineral analysis of PAM reveals that it contained copper,
iron, zinc, calcium, magnesium, potassium, sodium and
phosphorus at 1.44, 1.01, 9.02, 5.04, 3.07, 1.02, 1.31 and
0.56 (mg/100g) respectively as expressed in Table 5. PAM
had a higher level of zinc followed by calcium, magnesium,
copper, sodium, potassium, iron and phosphorus
respectively. The values obtained are very low compared
with the reports of Asaolu et al (2009) [5] and Ojewuyi et al
(2014) [49] on the nutritional composition of Cymbopogon
citratus and Polyalthia longifolia leaves respectively. This
could be attributed to differences in species of plants, soil
types and environmental factors.
Onwuka (2005) [50] and Adeyeye (2000) [12] reported that
Minerals is always required for efficient metabolic
processes. Calcium and phosphorus are major components
of the skeletal system, magnesium is a component of the
bone, a cofactor of several enzyme activity and is involved
in the transmission of nerve impulses, copper is significant
in iron and energy metabolism while sodium and potassium
play key roles in the acid-base regulation of the blood and
other body fluids Amy E. Halls (2014) [11].
Table 6 shows the performance parameters of growing
rabbits fed diets containing OXY and PAM. The final body
weight were 1205.1, 1203.4, 1201.1, 1200.9 and 1200.1g
respectively for treatment 1, 2, 3, 4 and 5.There were no
significant differences (p>0.05) among the treatments in the
final body weight gain. Treatment 2 recorded the highest
final body weight gain (697.6 g) while treatment 5 recorded
the lowest body weight gain (693.6 g).The total feed intake
of the rabbits were 5100.7, 5100.5, 5100.4, 5100.2 and
5100.0g for treatment 1, 2, 3, 4 and 5 respectively. The total
100
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feed intake and the feed conversion ratio (FCR) were not
(p>0.05) significantly different among the treatments. The
feed intake in this experiment tends to be higher in the
rabbits fed the basal diet (treatment 1) compared with the
other groups, but the differences were not statistically
significant. This result is in agreement with the reports of
Haruna and Muhammad (2018) and Ojabo et al (2012)
when sweet orange peel meal was supplemented in the diets
of growing rabbits but contrary to the reports of Salisu
Bakura Abdu (2012) [35]; Banjo et al (2012) [64] and
Igwebuike et al (2016) when feed graded levels of cowpea
testa meal. According to Igwebuike et al (2016) [53], rabbits
fed 25% cowpea testa meal recorded the highest daily body
weight and feed intake.
Similarly, Unigwe et al. (2016) [62] reported that dietary
supplementation of Neem leaf meal at 10%/100kg diet
significantly enhanced the final weight gain, feed
conversion ratio and the average total feed intake. Gbore et
al (2010) [51] also disclosed that inclusion of fumonisin /kg
at 5.0 and 10.0 mg, significantly (P<0.05) reduced the daily
dry matter intake (DMI) and final live weight of rabbits. The
water intake values obtained are practically the same.
There were a significant (p<0.05) differences among the
groups in the mortality rate. However, the result showed that
the highest mortality was recorded in treatment 1 (10%) and
2 (10%) respectively. None was recorded in treatment 3, 4
and 5 which could be as a result bioactive chemicals
produced by the plants (phytochemicals) which have been
reported to perform several activities such as antimicrobial
(Edeoga, 2005; Subhashini et al., 2010 and Shahid-UdDuaula et al., 2009) [25, 40, 41], antifungal (Adegoke et al.,
2010) [8], anti-inflammatory (Khandelwal, 2004).
Results on the haematological parameters of growing rabbit
are expressed in Table 7. The values for PCV obtained is
between 39.12% - 47.71%, haemoglobin values of 9.21 –
14.51(g/dl) while RBC values are 6.29 – 6.91 ((×109/L). The
PCV and Hb showed a significant (p<0.05) differences
among the treatment. The values increased from treatment 1
to 5, this is an indication that there is adequate circulation of
oxygen (Isaac et al., 2013; Soetan et al., 2013 and
Ugwuene, 2011) [70, 74, 77]. However, all values were within
the normal range reported for rabbits by Özkan et al (2012)
[65]
; Ahemen et al (2013) [6]; Chineke et al (2006) [21]; Hewitt
et al (1989) [69]; Mitruka and Rawnsley (1977) [67] and
Kronfield and Mediway (1975) [66].
The value obtained for MCV is between 65.02-68.63 (fl),
MCH values is 21.01-21.61 (%); RBC values 6.29- 6.91
(×109/L) and MCHC are 34.05-35.00 (%). According to
Togun et al (2007) [75] and Adamu et al (2006) [9] a decrease
in RBC can be closely related to the nutritional status,
physiological and disease condition of an animal. MCV,
MCH and MCHC parameters can also be used in disease
diagnosis Njidda et al (2006) [72] and Addass et al (2012) [7].
All the values reported in this experiment were within the
normal ranges of rabbits reported by Darina Chodová et al
(2017) [22], there was statistically no significant difference
(p>0.05) in all the parameters measured.
WBC values obtained is between 11.03-11.70 (×109/L),
lymphocytes are 4.51-4.71 (×109/L) and monocytes 3.013.13 (×109/L). The WBC values and its differentials did not
differ significantly (p>0.05) among the treatment groups.
The values of WBC obtained in this study were found to be
within the normal physiological range for rabbits as reported
by Research Animal Resources (2009).

The serum biochemistry of rabbits fed diets supplemented
with OXY and PAM is expressed in Table 8. The total
protein values obtained is 4.45 – 4.87 (g/dl) which fall
within the normal ranges of 5.40-7.50 (g/dl) previously
reported by Medi rabbit, 2011; Çetin et al., 2009 [17] and
Archetti, 2008 this shows that the protein reserves across the
diet is enough to assist in tissue and cell rebuild after stress
but contrary to the findings of Ladipo et al (2015) [79] who
reported a higher value of between (6.71-6.91g/dl).
According to Rajman (2006) [81] plasma protein are used to
ascertain an animal’s state of hydration and also contributes
in nutrition by functioning as a pool of amino acid and other
tissue protein. Glucose values obtained is between 4.04-4.21
mmol/L, total protein and serum glucose concentration was
similar in all the treatments, this is a signal of good
nutritional state in all five groups. Jenkins (2008) [71]
reported that an increase in serum glucose level can be
attributed to severe stress condition.
Aspartate aminotransferase (AST), alanine aminotransferase
(ALT) and alkaline phosphatase (ALP) values reduced
slightly from treatment 1 to 5, however all were within the
range of reference values reported for rabbits in previous
studies (Tavares et al., 2004; Yamada et al., 2004 and Jurcik
et al., 2007) [45, 82, 54] this is a clear indication that the
integrity of the liver is being maintained. The AST, ALT
and ALP were not significantly different (p>0.05) among
the treatment. According to Keer et al (1982) [56] AST is an
enzyme used in amino acid transamination and its high level
can be triggered under serious disease and morbid
conditions. Similarly, ALT is responsible for the synthesis
of non-essential amino acid found in the plasma and various
bodily tissues (Carola et al., 1990) [19].
Conclusion
It can be concluded from this experiment that PAM can be
used as a good substitute for antibiotics (Oxytetracycline)
due to rising issues on food safety, PAM can be included up
to 8% in the diets of growing rabbits as it does not also pose
negative or deleterious effect on the general performance
and health status of the animal.
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