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Activities of aqueous extracts of soursop (Annona muricata) leaves on immune 
response, haematology and serum biochemistry of broiler chickens
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Poultry production worldwide is still challenged by diseases and researchers are continually 
searching for different means of combating the causative agents. Annona muricata's 
antiherpes and anticancer activities may be helpful in tackling Mareks disease of poultry 
birds. This study was carried out to investigate the effects of aqueous extract of Annona 
muricata leaves on the haematology, some liver enzymes, body weight gain and immune 
response to Newcastle disease vaccination in broilers at dosages of 50mg/kg, 100mg/kg and 
200mg/kg. Twenty (20) Marshall Broilers which were 35days old at the start of the 
experiment were used; the chicks were divided into 4 groups. The aqueous extract of Annona 
muricata leaves was administered orally for 14days; Blood and serum samples were 
collected at the beginning and end of experiment. Haematology, some liver enzymes test and 
haemagglutinition inhibition (HI) test against Newcastle disease vaccination was carried 
out. A significant (p<0.05) decreased in antibody titre against Newcastle disease vaccine 
was observed in only the group of birds fed with 200mg/kg of the extract. Birds fed with 
200mg/kg of the extract had the highest values of packed cell volume (PCV), haemoglobin 
(Hb), red blood cell (RBC) and  white blood cell (WBC) count but there was no significant 
difference (p<0.05) in these values in comparison to the control group. There was no 
significant difference (p<0.05) in the levels of aspartate aminotransferase (AST), alanine 
aminotransferase (ALT) and alkaline phosphatase (ALP) between treated and control 
groups. Therefore, aqueous extract of Annona muricata reduces immune response to 
Newcastle disease vaccine at 200mg/kg dosage but does not have any deleterious effect 
against the haematology and liver functions of birds fed with doses as high as 200mg/kg.
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Introduction 
The consumption of poultry and their 
products in Nigeria has increased rapidly 
like in other parts of the world. Increase in 
the rate of intensification of poultry 
production and intensification of poultry 
production has brought with it some 
management defects with a consequent 
high rate of disease incidence and spread 
(Frank, 2001, David, 2009). Among many 
other ways of treating disease is herbal 
medicine.

Annona muricata is a small evergreen tree 
herb found in many regions of the tropical 
world. It is also called “Soursop” or 
graviola soursop, 'guabana', and known as 
'Abo' in Nigeria. It is a small, upright 
evergreen tree that grows between 5 to 6 
meters in height. Young branchlets are 
rusty-hairy and the malodorous leaves are 
about 6 - 20 cm long and 2 – 6 cm wide 
(Vasquez, 1990, de Feo, 1992). The plant is 
said to contain annaceous acetogenins 
including quinolones, isoquinolines, 
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annopentocin, anomuricins, coreximine 
and recticuline (Kim et al., 1998). There has 
been a long history of its anti-viral activity 
against Herpes simplex virus-1 (Padmaa, 
1 9 9 8 ;  R a j e s w a r i  e t  a l . ,  2 0 1 2 ) ,  
antileishmanial activities, cytotoxic 
activities against the neoplastic cells 
(Alvarez-Gonzalez, et al. ,  2008), 
antibacterial activities (Pathak, et al., 
2010), antiparasitic and pesticidal 
properties and wound healing activities 
(Padmaa et al., 2009) of the aqueous, 
methanolic or alcoholic extracts of any part 
of the plant in Natural medicine. Its 
antitumor activities were first discovered in 
the 1970s and since then, several researches 
have been carried out on it. Its antitumor 
activity has been demonstrated in human 
breast cancer cells (Dai, 2011; George, et 
al., 2012), cervical, ovarian, bladder, skin 
cancer cell line (Yuan, 2003; Tormo et al., 
2003), lungs cancer cell (Wang et al., 2002) 
and pancreatic carcinoma cell (Zeng et al., 
1996) and its use in cancer treatment in 
human.
The anticancer and antiherpes activities of 
this plant have drawn researchers' attention 
to its potentials in solving Mareks disease 
challenges in poultry production.

Materials and methods
Fresh leaves of Annona muricata was 
collected and dried at normal room 
temperature for two weeks before it was 
grounded. The aqueous extract was 
prepared at a concentration of 36.8mg/ml 
and stored in the refrigerator after use each 
day.
Healthy broiler chicks were collected at day 
old and raised to 35days old before the start 
of the experiment. They were weighed and 
randomly selected into four groups. They 
were fed with broiler starter feed for 
6weeks and broiler finisher feed for the 
remaining part of the experiment. Water 

was served ad libitum and birds were kept in 
a standard poultry house. Routine 
vaccinations and medications were done for 
all the chicks except vaccination against 
Newcastle disease. Aqueous extract was 
administered orally using a feeding canula.
Blood samples were collected at the 
beginning of the experiment and at the end 
jugular vein of the chickens into an 
Ethylene Diamine Tetra-Acetic Acid 
(EDTA) and plain bottle (for serum). Serum 
was separated from the blood into ependoff 
tubes and stored at -20°C while blood 
collected in the EDTA bottles were 
preserved in the refrigerator until use.
Hematological parameters like red blood 
cell count (TEC) was done using Hayem's 
solution (Lamberg and Rothstein 1978), 
packed cell volume (PCV) using 
microhaematocrit method (Hutchison 
1960), hemoglobin concentration as 
described by Franco (1984), Total White 
Blood Cell Count (WBC) was determined 
as described by Lillie (1977), differential 
white blood cell count was done using a thin 
blood smear that was prepared based on the 
diagnostic method of Garcia (2001), 
alanine transferase (ALT) and aspartate 
aminotransferase (AST) were determined 
spectrophotometrically according to the 
method of Rietman and Frankel, 1957, 
using a commercial Randox kit, Alkaline 
Phosphatase (ALP) was determined 
spectrophotometrically by the method of 
Babson and Read, 1959, as described in 
R a n d o x  d i a g n o s t i c  k i t  m a n u a l .  
Haemagglutination Inhibition (HI) test 
was performed according to (Allan and 
Gough, 1974)
The antigen used for HI was a reconstituted 
commercial NDV La Sota vaccine. For this 
purpose, a total of 5 ml of chicken blood 
was collected aseptically into an EDTA 
bottle. The blood was centrifuged at 1500 
rpm for 15 min and the plasma and buffy 
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coat was pipetted off. After washing thrice 
with Phosphate Buffer Saline (PBS), 0.5% 
suspension of RBC in PBS was used in HI 
test. 
Data was presented as mean ± standard 
deviation (SD). Statistical analyses were 
subjected to one-way ANOVA and 
Student's t-test using SPSS version16 and 
Graphpad prism 6. Significant differences 
between groups were determined at p<0.05.

Results
In Figure 1, the antibody titre against 
Newcastle disease vaccine in birds fed with 
50mg/kg was the highest (Log 8) with that 2

of the group fed with 200mg/kg (Log 5) of 2 

the extract being the lowest when compared 
to the control group (Log 6.5) but the 2 

difference is not significant (p<0.05). 

Table 1 showed that there was no 
significant difference in the haematological 
parameters between the treated and the 
control group. The packed cell volume 
(PCV), Haemoglobin (Hb) value and red 
blood cell (RBC) counts for the control 
group was lower than that of the treated 
group. White blood cell count on the other 
hand, was highest in the group fed with 
200mg/kg (14.68+ 0.63) of the aqueous 

extract with the lowest values in groups fed 
with 50mg/kg (10.80+0.56) when 
compared with the control group 
(12.38+1.20). Basophils, monocytes and 
eosinophils were highest in chickens fed 
with 200mg/kg of the extract while 
heterophils was highest in chickens fed with 
50mg/kg. Lymphocytes were highest in 
chickens fed with 100mg/kg respectively.

Table 1:Effect of aqueous extract of Annona muricata  leaves on haematology of chickens  

 Control  200mg/kg  100mg/kg  50mg/kg  
PCV (%)  27.2 +  1.50  31.75+3.94  31.00+0.70  29.40+1.03  
HB (g/dl)

 
8.82 +

 
0.31

 
10.53+1.18

 
10.16+0.33

 
9.52+0.33

 RBC(x10,000m3)
 

2.34 +
 

0.16
 
2.47+0.34

 
2.54+0.68

 
2.46+0.15

 WBC (x50m3)
 

12.38 +
 

1.20
 
14.68+0.63

 
12.14+1.03

 
10.80+0.56

 HET (x1000µl)

 
30.80 +2.31

 
29.75+3.28

 
28.60+3.75

 
31.20+2.27

 LYM (x1000µl)

 

67.80 +

 

1.74

 

67.25+2.29

 

68.60+2.80

 

67.20+2.48

 Eos (x1000µl)

 

0.20 +0.20

 

0.50+0.50

 

0.80+0.37

 

0.60+0.40

 
Baso (x1000µl)

 

0.60+

 

0.40

 

0.75+0.25

 

0.60+0.24

 

0.20+0.20

 
Mono(x1000µl)

 

0.60+0.60

 

1.75+0.63

 

1.40+0.60

 

0.80+0.37

 
*Packed Cell Volume (PCV) , Haemoglobin (Hb) , Red Blood Cell (RBC) , White Blood Cell (WBC) Heterophils (Het), Lymphocytes 
(LYM) Eosinophils (Eos), Basophils (Baso), Monocytes (Mono), 
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Figure 2 showed that the level of AST 
decreased in the treated group with 
increased dosages of the extract but the 
difference was not significant. There was 
also no significant difference in the levels of 
ALT and ALP between treated and the 

control group although the groups fed with 
200mg/kg had the highest valves. The ratio 
of ALT to AST for the chickens fed with 
50mg/kg, 100mg/kg and 200mg/kg and 
control were 0.56, 0.46, 0.53 and 0.45 
respectively.

Discussion
Annona muricata has a long history of 
safe use as  a herbal remedy for several 
disease conditions for many years (Rieser 
et al., 1993, Zeng et al., 1996, Wu et al., 
2009), and research indicates that the 
antitumorous acetogenins are selectively 
toxic to just cancer cells and not healthy 
cells (Rieser et al., 1993). 
The phytochemical screening of methane 
and aqueous extracts of the leaves of 
Annona muricata revealed the presence of 
steroids, alkaloids, saponnins, tannins, 
flavonoid, and cardiac glycosides (Fasakin 
et al., 2008; Larbie et al., 2011; Solomon-
Wisdom, 2014). Saponins enhance nutrient 
absorption, aid proper digestion and help to 
boost the immunity of birds against 
diseases through inhibition of urease 
enzymes (Newton et al., 2002). Flavinoid, 
which has also been reported to be present 

*Alanine transferase (ALT), Aspartate aminotransferase (AST), Alkaline Phosphatase (ALP)

in the extract, have been known to augument 
the humoral response by stimulating the 
macrophages and beta-lymphocytes 
involved in antibody synthesis (Alvarez-
Gonzalez et al., 2008, Sharififar et al., 
2009).  Alkaloids have also been 
incorporated into poultry diets to reduce 
amino acid degredation and increase feed 
intake; they also promotes growth and have 
immunomodulatory properties (Agarwal et 
al., 1991, Tschirner et al., 2003). 
Improvement of protein retention by 
reducing intestinal decarboxylation of 
aromatic decarboxylase (Drsata et al., 1996) 
and enhancement of feed intake by 
modulating effects on the tryptophan-
serotonin pathway have been suggested as 
part of Alkaloids' mode of  action (Mellor, 
2001). The presence of saponins and 
alkaloids in the extract may have reflected 
greatly in birds fed with 50mg/kg of 
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aqueous extract of Annona muricata and 
may be the reason for the increase in their 
antibody titre value against Newcastle 
disease.
Hematological parameters generally 
provide information on inflammation, 
necrosis, various infections of organs, the 
presence of stress factors e. t. c. (Jurcik et 
al., 2007, Melilo., 2007 and Betarcourt-
Alonso et al., 2011). The haematological 
values of the chickens indicated that all the 
parameters were within the normal values 
(Sturki, 1986). The packed cell volume 
(PCV), Haemoglobin (Hb) and red blood 
cell (RBC) count of the chickens fed with 
the different dosages of the extract were 
slightly higher than the control group. This 
is in agreement with Fareed et al (2012) 
who also reported a non significant increase 
in RBC and Hb levels in rats treated with 
higher dosages of the same plant. This 
therefore, may imply that this leaf extract 
may not induce anaemia in chicken at the 
tested dosages just has it has been reported 
in rats Fareed et al., (2012) and in humans 
Mshana et al., (2000). White blood cells or 
leukocytes play important roles in immune 
responses. The non significant increase in 
WBC count observed in this study 
correlates with the findings of Larbie et al., 
(2011) who also observed a non significant 
increase in WBC in rats fed higher dosages 
of the extract. This may also imply that the 
anti inflammatory effect of this plant may 
not be noticed until the birds are fed with 
200mg/kg dosage of the extract. Serum 
activities of AST, ALT and ALP are the most 
commonly used biochemical markers of 
liver injuries. Increased serum levels of 
AST and ALT have been attributed to the 
damaged structural integrity of the liver 
because they are cytoplasmic in their 
location and are released into circulation 
after cellular damage (Huang et al., 2007) 
while hepatobiliary obstruction is one of 

the causes of increase in serum ALP levels. 
The result of this study demonstrated that 
treatment with different dosages of aqueous 
leaf extract of Annona muricata did not 
cause any significant difference in serum 
levels of these enzymes and that the ratios of 
ALT to AST in the treated groups was not 
more than one. This finding is in agreement 
with Larbie et al (2011) that reported that 
aqueous extract of the leaves of this plant 
has no deleterious effect on liver function. 
The aqueous extract of the leaves of Annona 
muricata therefore has little or no effect on 
the haematology, liver enzymes and 
immune response to Newcastle disease 
vaccine. 
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