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Abstract: The  effect  of  unprocessed  dried  and   crushed   olive   leaves   (1gm/kg   feed)   or    levamisole
(1ml/ 3liter water) on the immune response of 28 days old chickens infected with a single oral dose of
Escherichia coli (E. coli) was assessed for 3 weeks. Chickens of all groups were vaccinated against Newcastle
disease (ND) and infectious bronchitis (IB). Results found that olive leaves and levamisole improved the
immunity against E. coli. Birds that received olive leaves or levamisole had better weight gains following E. coli
infection and increased antibody titers against ND and IB when compared with vaccinated chickens that did
not receive olive leaves or levamisole. The present findings revealed the ability of olive leaves to potentiate
vaccination responses in chickens.
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INTODUCTION Levamisole is widely used in poultry farms as an

Drugs and antibiotic have been used for treating used in humans and some animals species to treat
poultry diseases however; these are effective for only a parasitic worm infections and has been studied in
short time and may accumulate in their tissues and combination with other forms of  chemotherapy  for colon
environment. Immune-stimulants offer protection and cancer, melanoma and head cancer. Levamisole has been
provide the building block of defence mechanisms against used to treat a variety of dermatologic conditions,
viral and bacterial infection. Immunological approach to including skin infections [5, 6]. The drug was withdrawn
prevent poultry disease has been achieved by vaccination from the U.S. and Canadian markets due to the risk of
against specific pathogens. serious side effects and the availability of more effective

Escherichia coli infections are widely distributed replacement medications [7]. Currently,  levamisole
among poultry of all ages and categories. It is primarily remains in veterinary  use however, it is contraindicated
related to poor hygienic conditions or to respiratory in lactating and in debilitated animals or has significant
diseases and immunosuppressive agents. Multi resistant renal or hepatic impairments. It should be used cautiously
plasmids of E.  coli  to  antibiotics  were  isolated in in animals or preferably, delay its use in cattle that are
turkey and broiler farmers [1]. A common sequel of navel stressed due to vaccination, dehorning or castration.
infections is local or diffuse peritonitis including yolk sac There is no information regarding the safety of this drug
infection, omphalitis, respiratory tract infection, swollen in pregnant animals. Moreover, a large dose of levamisole
head syndrome, septicemia and  cellulitis.  Colibacillosis is recommended for chickens. The side toxic effects of
is characterized in its acute form by septicemia resulting levamisole are neutropenia and agranulocytosis (A severe
in death and in its sub-acute form by pericarditis, depletion of white blood cells that leaves patients
airsacculitis and perihepatitis. The development of vulnerable to infection). With the increasing use of
bacteremia is essential in the pathogenesis of levamisole a number of complications have been reported.
colibacillosis [2, 3]. Levamisole has been linked to hypersensitivity and a risk

immune-stimulant and anthelminthic agent [4]. It has been
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of vasculitis due to circulating immune complexes [8, 9]. debris. Clean leaves were air dried in the shade and then
Symptoms of levamisole over dosage toxicity often mimic grinded by a blender. There is no basis for dosage
those of organophosphate toxicity. Toxicity in human and recommendations. Many different commercial
in some animals as well as tissue and eggs residues in preparations of olive leaf extracts are available and vary in
chicken has been reported after its use [10-14]. strength [23].

Olive tree is an evergreen that grows in
Mediterranean regions. The leaves (An agricultural waste) Levamisole : It is a commercial product available in the
are gathered throughout the year. Olive leaf has all the market manufactured by Memphis Co. for Pharm. & Chem.
same healthful qualities of olive oil without the fat and in Ind. (MPCI) Cairo-Egypt. It is used as an immune
higher concentrations. It has antioxidant properties that stimulant via drinking water in rate of 1 ml/ 3 liter. 
protect the body from the continuous activity of free
radicals. The plant was used to treat malaria and to clean Bacterial Strains: Local strain of pathogenic E. coli [O78
wounds. Olive leaf extract is classed as an alternative K80 H11] in phosphate buffer saline (1 x 10  CFU/ml/bird)
herbal remedy; it can be helpful in the treatment of the was used for infection by intraoral inoculation [24]. It was
common cold, flu, cold sores bacterial, viral and fungal kindly supplied by Animal Health Research Institute,
infections [15]. The main medical constituents in olive leaf Dokki, Giza, Egypt.
are oleuropein and hydroxytyrosol, as well as several
other polyphenols and flavonoids [16]. Oleuropein was Viral Vaccines: 
found to inactivate bacteria by dissolving the outer lining
of microbes and it can stimulate phagocytosis. Some Izovac IB H120-B1 Hitchner vaccine, Freeze-dried
researchers suggested that olive leaf extract is a "true live vaccine against ND and IB, IZO SpA, Italy. 
anti-viral" compound [17, 18]. Olive leaf has been shown Volvac  ND LaSota MLV: Freeze Dried Modified Live
to assist or boost the immune system's ability to fight off Virus Vaccine against ND, Boehringer Ingelheim
illness [19]. Animal studies on rabbit and rat have proven Vetmédica, S.A. De C.V. 
the hypotensive and hypoglycemic effects of olive leaf
extract [20-22]. Experiment Design: The birds were randomly divided into

Because of the above, it may be useful to fight the a control and three experimental groups (50 birds / each).
common bacterial infections by natural compounds. Chicks of the experimental groups were orally inoculated
Therefore, the purpose of this study was to investigate with of E. coli strain (1 x 10  CFU/ml/bird). The first
the protective effect of the olive leaves against experimental group received feed and water without any
immunosuppressive effect induced by E. coli in chickens additive. The second experimental group received feed
in a hope to use it as a cheap food additive for animals. contain dried crushed olive leaves (1gm/kg). Chicks of the
The predictive protective effect was compared with third experimental group received levamisole (1ml/ 3 liter)
levamisole, which is one of the most known potent in the drinking water. All groups were vaccinated against
immune-stimulant agents and widely used in poultry Newcastle disease and infectious bronchitis using
farms. Hitchner B1+ H120 vaccines at the start of experiments

MATERIALS AND METHODS using Lasota. 

Experimental Birds: Two hundred, 28 days old length of the experiment (3 weeks) for apparent clinical
commercial local breed chickens were used in this study. signs and symptoms. At the end of the experiment, the
Chickens were provided with water and commercial ration mortality percent was calculated and all chickens were
for broiler add libitum and floor reared under health sacrificed and examined immediately for gross
environment rooms in the normal day light. pathological lesions.

Olive Leaves: Unblemished olive leaves sample was Serological Examination: Ten birds from each group were
handpicked randomly, in the winter season, from ripe weighed then scarified weekly for blood sampling and
healthy trees at El-Badrashin, Giza governorate. They postmortem examination. Blood samples were used for
were rinsed thoroughly with water to remove dust and detection  of humoral immune response against Newcastle
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and revaccinated after 10 days against Newcastle disease

All groups were daily observed during the whole
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disease and infectious bronchitis. Serological survey on
the prevalence of antibodies against Newcastle disease
virus was carried out in serum samples using the standard
Hemagglutination inhibition (HI) test according to Allan
and Gough [25] and Infectious Bronchitis, using
commercial ELISA system (IDEXX Coporation, Wetbrook,
USA) according to manufacturer’s instructions [26].

Bacterial isolation: Specimens from liver, spleen and
bone marrow were collected, at the end of the experiment
and subjected to E. coli isolation. Isolation percent of E.
coli was carried out through cultivation of the prepared
samples on MacConkey medium according to Barnes and
Gross [27]. 

Histopathological Examination: At the end of the
experiment, specimens from liver, intestine and spleen
were randomly collected from sacrificed chickens and
fixed in 15% buffered formalin. Paraffin-embedded
sections were prepared and stained with Hematoxylin and
Eosin for histopathological examination [28].

Statistical Analysis: The obtained values are given as
means ± S.E of the mean. Comparisons between different
groups were carried out by one way analysis of variance
(ANOVA) followed by Tukey-Kramer multiple
comparisons test, Graph pad software Instat (Version 2).
The level of significance was set at P  0.05.

RESULTS

Symptoms and Growth Performance: Chicks of the
control and E. coli infected groups, which, were
supplemented with olive leaves, or levamisole did not
have clinical signs of disease or abnormal behavior,
whereas E. coli infected chicks were listless, had rough
feathers with high mortality rate (18%). The mortality rate
of the control group was 2% while it was 8% for those
treated with olive leaves or levamisole. On postmortem
examination, chicks infected with E. coli showed
congestion of the intestine, liver and spleen.

Experimental groups infected with E. coli were
significantly smaller in their body weights than that of the
control all over the experimental period (Table1). However,
the body weight of the experimental groups supplemented
with olive leaves or levamisole showed significant
increase when compared with E. coli infected group. 

Isolation of E. coli: Isolation percent of E. coli from
control and experimental groups infected by E. coli and
supplemented with olive leaves or levamisole at  the  end

Table 1: Mean values and ± S.E of the body weight (gm) of control and
experimental groups infected by E. coli and supplemented with
olive leaves (1gm/kg) or levamisole (1ml/3l)

Groups
-------------------------------------------------------------------------

E. coli & E. coli &
Time Control E. coli Olive leaves Levamisole
1  week 305 ± 8.2a 230 ± 8B 270 ± 7.5C 265 ± 8.5cst

2  week 445 ± 13.3a 325 ± 12.1B 380 ± 10C 370 ± 11.5cnd

3  week 590 ± 12.4a 390 ± 12B 545 ± 11C 540 ± 11.5crd

Values  have  different  scripts at the same row are significantly different at
P  0.05 (n = 10)

Table 2: Isolation percent of E. coli from control and experimental groups
infected by E. coli and supplemented with olive leaves (1gm/kg)
or levamisole (1ml/3l) at the end of experiment

Groups
-------------------------------------------------------------------------

E. coli & E. coli &
Tissue Control E. coli Olive leaves Levamisole
Liver 0% 100% 50% 50%
Spleen 0% 100% 30% 40%
Bone marrow 0% 100% 30% 30%

Table 3: Mean values and ± S.E of antibody titer against Newcastle disease
virus (HI) of control and experimental groups infected by E. coli
and supplemented with olive leaves (1gm/kg) or levamisole
(1ml/3l)

Groups
-------------------------------------------------------------------------

E. coli & E. coli &
Time Control E. coli Olive leaves Levamisole
1  week 4±0.3a 2.6±0.22B 3.6±0.11A 3.9±0.23ast

2  week 3.2±0.21a 1.2±0.19B 2.3±0.13C 2.4±0.2cnd

3  week 3.4±0.25a 2.6±0.16B 3.75±0.17A 4±0.22ard

Values  have  different  scripts at the same row are significantly different at
P  0.05 (n = 10)
Vaccination at the start of the experiment and revaccinated after 10 days

of experiment was shown in Table 2. This percent was
markedly decreased by addition of olive leaves or
levamisole.

Humoral Immune Response: The effect of olive leaves or
levamisole on antibody titer against Newcastle disease
and infectious bronchitis of the E. coli infected groups
were illustrated in Tables 3, 4. Inoculation of E. coli
significantly decreased the antibody titers for all the
experimental groups than the control. Addition of olive
leaves in feed or levamisole in water significantly
ameliorate this effect.

Histopathological Finding: Liver of E. coli infected group
showed disorganization of hepatic cord with areas of
coagulative necrosis  infiltrated  with  inflammatory  cells.
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Table 4: Mean values and ± S.E of antibody titer against IB (ELISA) of
control and experimental groups infected by E. coli and
supplemented with olive leaves (1gm/kg) or levamisole (1ml/3l)

Groups
--------------------------------------------------------------------------

E. coli & E. coli &
Time Control E. coli Olive leaves Levamisole
1  week 255±23a 221±24A 243±22A 233±26ast

2  week 397±28a 195±21B 290±22C 295±23cnd

3  week 575±53a 284±22B 549±49A 551±52ard

Values  have  different  scripts at the same row are significantly different at
P  0.05 (n = 10)
Vaccination at the start of the experiment

Fig. 1: Liver of E. coli infected group showed
disorganization of hepatic cord with areas of
coagulative necrosis infiltrated with inflammatory
cells and vascular degeneration 

Fig. 2: Liver of E. coli inoculated group and
supplemented with olive leaves showed slight
congestion of central vein and disorganization of
the hepatocyte 

Fig. 3: Liver of E. coli infected group and supplemented
with levamisole showed hydropic degeneration in
the hepatocytes with slight congestion of central
vein

Vascular degeneration and disorganization were recorded
in many hepatocytes (Fig. 1). The E. coli inoculated group
and supplemented with olive leaves showed slight
congestion of central vein and disorganization of the
hepatocyte in the hepatic cord  (Fig.  2).  Group  received

Fig. 4: Intestine of E. coli infected group showed
coagulative necrosis of intestinal villi infiltrated
with inflammatory 

Fig. 5: Intestine of E. coli infected group

Fig. 6: Intestine of E. coli infected group and received
levamisole exhibited sloughing of the intestinal
velli associated with inflammatory cells 

Fig. 7: Spleen of E. coli infected group showed depletion
of the lymphoid follicle in the white bulb

levamisole and E. coli exhibited hydropic degeneration in
the hepatocytes with slight congestion of central vein
(Fig. 3).

Intestine of E. coli infected group showed
coagulative necrosis of intestinal villi infiltrated with
inflammatory cells of mostly mononuclear cells and
heterophilis (Fig. 4). Group supplemented with olive
leaves showed congestion of tunica muscularis (Fig. 5).
Group received levamisole and E. coli exhibited sloughing
of the intestinal velli associated with inflammatory cells
mainly mononuclear cell and heterophils infiltration of
mucosa (Fig. 6).
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Spleen of E. coli infected group showed depletion of Findings of this study in the group supplemented
the lymphoid follicle in the white bulb (Fig. 7). While the with levamisole are in accordance with the previous
other experimental groups, which were supplemented with studies of the effects of levamisole in chickens and other
olive leaves or levamisole, did not exhibit pathological fish species. Previous studies have suggested that
changes than that of the control group. levamisole treatment leads to an enhanced state of

DISCUSSION infections. Levamisole was originally used to treat worm

In food animal industry, disease prevention by commercial preparations are intended now for veterinary
prophylactic measures or by immune stimulation is use as an immune stimulant. Levamisole’s mechanism of
preferred to the use of therapeutic agents due to food action for its immunostimulating effects is believed to
safety and human health. The use of antibiotics by the restore cell-mediated immune function in peripheral T-
animal industry has been linked to the emergence of lymphocytes and stimulates phagocytosis by monocytes
resistant strains of bacteria. In addition, the possibility of [4, 5, 33, 34]. 
drug residues in meat products is an important issue. Adverse effects of levamisole are varying among
Therefore, it is important to reduce the use of antibiotics animal species include gastrointestinal disturbances,
and drugs. coughing, hypersalivation, hyperesthesias, clonic

Based on the present results, olive leaves offered seizures, CNS depression, vomiting, defecation, urination
significant benefit as an immune system enhancement and dyspnea. Acute levamisole over dosage can result in
program designed to combat E. coli as well as levamisole. death due to respiratory failure or agranulocytosis,
Both of them increased the performance parameters as pulmonary edema, immune-mediated skin eruptions and
recorded in weight gain and decreased the mortality rate. lethargy. These effects are generally noted with higher
Cellular immune response was potentiated in these groups doses or if levamisole is used concomitantly with
as revealed by the lower isolation percent of E. coli from organophosphates. Symptoms generally subside within
the liver, intestine and bone marrow. In addition, antibody 2 hours but may be objectionable in animals that are close
titers against Newcastle disease and infectious bronchitis to slaughter. Nicotine-like compounds or cholinesterase-
were significantly increased indicating the enhancement inhibitor drugs as organophosphates or neostigmine
of humoral immune response. The recorded improvement could theoretically enhance the toxic effects of levamisole.
in the physical and biological parameters was confirmed Fatalities have been reported after concomitant levamisole
by the histopathological findings in the liver, intestine and chloramphenicol administration [35-40].
and spleen. In  conclusion,  the  results  of  this study could

In a series of experiments, oleuropein was found to prove the efficacy of olive leaves against E. coli induced
inactivate bacteria by apparently dissolving the outer toxicity in chickens. It offered healing effects not
lining of microbes. It can stimulate phagocytosis, an addressed by pharmaceutical antibiotics. In addition, it
immune system response in which cells ingest harmful prevented the development of severe histopathological
microorganisms and foreign matter. Escherichia coli cells, lesions. It can provide an effective, cheap and accessible
exposed to only 0.6% (w/v) olive leaf extract showed native source of animal feed additive in Egypt to
complete destruction. These findings suggest an conventional treatment of colibacillosis. It is less
antimicrobial potential for olive leaves. Moreover, a expensive and safer than levamisole. Further research into
number of in vitro and in vivo experiments demonstrated the mechanism of action and testing in other poultry
a strong effect against viruses, bacteria and parasites as disease models is required to determine how the utility of
well. It further seems helpful for viral infections and the this immune-stimulant agent in the poultry industry can
spreading of these viruses by inactivating them and the be developed.
ability to directly penetrate infected cells and stop viral
replication [17-19, 29, 30]. Olive leaves and its extracts are REFERANCES
used in the complementary and alternative medicine
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