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Abstract
In trial to investigate the immunostimulant and antioxidant activities of Moringaoleifera and Sweet 
basil as a natural feed additives on chicken. A total of 120 one- day- old, broiler chickens (Cobb) 
were randomly assigned to 6 groups, each of 20 as follows: G1 (control); G2 (5% Moringaoleifera); 
G3 (0.5% Sweet basil); G4 (E. coli 2×107 cfu); G5 (5% Moringaoleifera and E. coli) and G6 (0.5% Sweet 
basil and E. coli). The total body weight, immune response and antioxidant parameters as well as 
histopathological investigation were detected. There were significant decreases in live body weight 
and body weight gain in the infected group. While, infected treated groups resulted in a significant 
increase in total body weight compared to the infected group. The immunological results, there were 
a significant increase in the level of interleukin 6, IgG and IgM in the infected group as compared 
to control. While, infected treated groups showed a significant decrease as compared to the infected 
group. The antioxidant parameters results, there were a significant increase in MDA level with a 
significant decrease in SOD and GSH levels in the infected group as compared to control. While, 
infected treated groups showed a significant decrease in MDA level and a significant increase in 
SOD and GSH levels as compared to the infected group. The histopathological examination, there 
were vacuolar degeneration of hepatocytes and lymphocyte infiltration, destruction and shortening 
of intestinal villi, focal necrosis of renal tubules with massive aggregation of lymphocytes and there 
was lymphoid depletion in bursa, thymus and spleen in the infected non treated group. While, 
the treated groups observed improvement in lesions as compared to infected group. It could be 
concluded that Moringaoleifera and Sweet basil has a role as immune response and antioxidant as 
well as controlling and prevention of E. coli infection.
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Introduction

Moringaoleifera is a potential plant that could be used to enhance immune responses and to 
improve intestinal health of broiler chicken. Hence, Moringa has a great potential in improving 
nutrition and strengthening immune functions of boiler chicken and it's also contains very high 
antioxidants compounds [1].

Sweet Basil contains phytochemicals (glycoside, gums, mucilage, proteins, amino acids, tannins, 
phenolic compound, triterpenoids steroids, sterols, saponins, flavones and flavonoids) with 
significant nutritional, antioxidant capabilities and health benefits [2]. Sweet basil showed inhibitory 
effect on Escherichia coli, Klebsiella pneumonia, Staphylococcusaureus, Pseudomonas aeruginosa and 
Proteus spp. [3]. The addition of Sweet basil to broilers diet improved the immune status [4].

Avian colibacillosis is an infectious disease of birds caused by Escherichia coli, which is considered 
as one of the principal causes of morbidity and mortality, associated with heavy economic losses to 
the poultry industry by its association with various disease conditions, either as primary pathogen or 
as a secondary pathogen [5]. This disease has an important economic impact on poultry production 
worldwide. The majority of economic losses results from mortality and decrease in productivity of 
the affected birds [6]. The aim of these work to investigate the effect of adding Moringaoleifera 5% 
and ocimumbasilicum 0.5% as feed additives on body weight, immune response, antioxidant and 
histopathological examination on experimental broiler chicken which infected by E. coli.



Omnia E Kilany, et al., Journal of Clinical Pathology Forecast

2018 | Volume 1 | Edition 1 | Article 1003ScienceForecast Publications LLC., | https://scienceforecastoa.com/ 2

Materials and Methods
One hundred and twenty, one day old, Cobb broiler chicks with 

an average body weight 45-50 gm were obtained from Ismailia/
Misr Poultry Company. The chicks were housed in floor pens and 
randomly classified into 6 groups of 20 birds each and reared for 42 
days (6 Wks.). Feed and water were provided ad libitum. All chicks 
were fed on commercial broiler starter basal ration from 1st day of old 
until reached 3 weeks of age then grower finisher ration were used 
until end of experiment at 6 weeks of age. The diet was formulated to 
meet the nutritional requirements as suggested by the NRC [7]. The 
birds were vaccinated [Newcastle disease (ND), Gumboro infectious 
bursal disease (IBD)]. Vaccine was used at 14th and 25th day of age as 
eye drop [8].

Moringaoleifera and sweet basil leaves brought from field in 
Ismailia, cleaned and powdered for use.

Experimental design
One hundred and twenty apparent healthy chicks were divided 

randomly into six equal groups, each group contain 20 chicks reared 
for 6 weeks as in the following: G1 as the control; G2 received 5% 
Moringaoleifera supplement; G3 received 0.5% Sweet basil; G4 
infected by E. coli only; G5 infected and treated by 5% Moringaoleifera 
and G6 infected and treated by 0.5% Sweet basil.Chicks in groups 4, 5 
and 6 were inoculated with 0.5 ml saline suspension containing 2×107 

C.F.U. of E. coli by intranasal route at 21 days of age according to 
method described by Peighambari et al. [9]. The total body weight 
and weight gain were determined according to Brady [10].

Blood samples: they were collected from wing vein and serum was 
separated preserved in -20º C until to determine the immunological 
and antioxidant parameters.

Determination of immunological parameters: IgG and IgM was 
performed by Enzyme linked immunosorbent assay (ELISA) using 
ELISA Kit according to Larson [11]. Chicken Interleukin 6 (IL6) was 
determined according to Wajent [12].

Determination of antioxidant parameters: MDA was 
determined by using Bio diagnostic kit. No. MD 25 29 which is based 
on the spectrophotometric method of Ohkawa [13]. Superoxide 
dismutase (SOD) activity was assayed by using Bio diagnostic kit No. 
SD 25 21 according to Nishikimi et al. [14]. The assay of glutathione 
reduced level (GSH) was performed using Bio- diagnostic kit No. GR 
25 11 which is based on the spectrophotometric method of Beutler 
[15].

Histopathological examination: Specimens from liver, kidney, 
spleen, bursa, thymus and intestine were obtained from all sacrificed 
chicken. Samples were preserved in 10 % formalin and embedded 
in paraffin wax. Sectioned at 5-micron thickness and stained with 
haematoxylin and eosin (H and E) for histopathological examination 
[16].

Statistical analysis
The obtained data from treated groups were statistically analyzed 

in compare to control group for the mean and standard error using 
SPSS 10 [17]. Differences between means of different groups was 
carried out using one way ANOVA with Duncan multiple comparison 
tests according to Snedecor and Cochran [18].

Results and Discussion
In the present study, E. coli infected group showed a significant 

decrease (P<0.05) in the body weight and body weight gain. These 
results agreed with Russel and Ask et al. [19,20] reported that 
colibacillosis caused growth retardation in chicken.

While, infected groups and supplemented with Moringaoleifera 
and Sweet basil significantly increased body weight and body weight 
gainin comparing to the infected group.

On the other hand, Moringaoleifera treated group showed non-
significant increase (P<0.05) in body weight and body weight gain 
in comparison with control, these results came in agreement with 
Onunkwo and George [21] who reported that there was no significant 
difference in average daily weight gain and body weight in broilers 
fed on Moringaoleifera leaf meal up to 10% compared with control. 
While, Sweet basil treated group significantly increased body weight 
and body weight gain in comparison with control, these results came 
in agreement with Thair and Galib [22]. These results may be due to 
the inhibitory effect of MO and SB in colonization of pathogenic E. 
coli which agreed with Ravid et al., [23] who suggested that linalool 
is the most active agent in Sweet basil responsible for antibacterial 
activity which caused an increase in broilers body weight gain. Also, 
Yang et al., [1] reported that feeding MO in the diets of broiler chicken 
significantly enhanced immune responses and reduced E. coli and 
increased Lactobacillus counts in ileum. Hence, the Moringaoleifera 
improved the intestinal health and growth performance of the 
chicken. These results were proved by the histopathological work, 
Moringaoleifera infected birds demonstrated some degenerative 
changes of the intestinal architecture, but less than that picture 
recorded in infected group. Sweet basil infected birds showed normal 
villus architecture with mild cellular infiltration in intestinal mucosa 
and sub-mucosa.

Immunoglobulins are normally produced by B cell to regulate 
immune system especially humoral immunity. Their production is in 
response to environmental substances (molecules or microbes) that 
gain access into the body [24].

Regarding to immunoglobulin results, there was a significant 

Group Body weight
Body weight

gain

G1 2164.1±18.50bc 445.52±2.89c

G2 2261.8±21.10ab 449.65±2.89bc

G3 2323.1±23.80a 488.2±2.89a

G4 1928.2±17.00d 405.30±2.89d

G5 2171.2±24.60bc 458.2±2.89b

G6 2118.8±18.40c 445.00±2.89c

Table 1: The effect of Moringaoleifera and Sweet basil on mean live body weight 
and body weight gain (g) on healthy and E. coli experimentally infected groups.

Group IgM
(mg/ml)

IgG
(mg/ml)

IL6
(Pg/ml)

G1 24.90±2.94c 504.0±2.31c 70.09±0.895c

G2 25.0±4.04c 509.0±3.46c 70.28±2.28c

G3 26.15±2.40c 507.50±4.33c 62.68±1.47d

G4 55.50±0.289a 693.50±3.18a 101.42±2.29a

G5 41.50±2.02b 640.0±17.3b 83.06±2.58b

G6 43.50±0.289b 625.50±3.18b 71.67±0.707c

Table 2: The effect of Moringaoleifera and Sweet basil on immunoglobulin and 
interleukin on healthy and E. coli experimentally infected groups after 6 weeks.
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increase (P<0.05) in IgG and IgM levels in E. coli infected group (G4) 
compared with control group. These results agreed with Eleiwa et al. 
[25], who demonstrated a significant increase in the values of IgM & 
IgG compared with the control group in E. coli infected birds. IgM is 
predominantly found in blood for neutralization of infectious agent 
in the early stage of the disease and the peak IgM levels occur at 21 
days [26]. 

Meanwhile, the infected groups and supplemented with 
Moringaoleifera and Sweet basil (G5 and G6) showed a significant 
increase as compared to the control group, but less than the infected 
group due to their immunostimulatory activity as stated by [27,28]. 
Immunomodulatory potential of M. oleifera leaves could be attributed 
for the presence of flavonoids, polyphenols and terpenoids [29]. Also 
Ethanol extract of O. basilicum has high amounts of polyphenols and 
flavonoids [30].

While there were no significant changes (P<0.05) in IgG and IgM 
levels of Moringaoleifera and Sweet basil treated groups in compared 
to control group. These results agreed with Ojeka et al., [31] who 
observed non-significant changes in IgG and IgM in wister rats 
administrated aqueous leaf extract of Moringaoleifera. In contrast to 
Kahilo et al. [28] showed that, the level of IgG and IgM significantly 
increased in broiler treated with basil.

Interleukin 6 is secreted by T cells and macrophage to simulate 
immune response e.g. during infection and after trauma, especially 
burns or other tissue damage leading to inflammation. IL6 also plays 
a role in fighting infection. IL6's role as anti-inflammatory cytokine is 
mediated through its inhibitory effects on TNF-alpha and activation 
of IL1 and IL10 [32]. Also IL-6 is a pleiotropic cytokine that has 
both pro inflammatory and anti-inflammatory functions that affect 
processes ranging from immunity to tissue repair and metabolism. 
It promotes differentiation of B cells into plasma cells, activates 
cytotoxic T cells, and regulates bone homeostasis [33].

The present results showed that, there were a significant increase 
(P<0.05) in IL6 levels in E-coli infected groups compared with control 
group, this result agreed with that of Weinstein et al., [34] who found 
that, invasion of bacterial organism into human or murine epithelial 
cells resulted in the production of high levels of IL6 and Nakamura 
et al., [35] who showed that E. coli lipopolysaccharide in chicks may 
elevate IL6.

On the other hand, the infected groups treated with 
Moringaoleifera and Sweet basil showed a significant decrease in IL6 
as compared to the infected group. This finding may be attributed 
to the anti-inflammatory effect of MO and SB. The essential oil of 
OB and its main compound estragole had anti-inflammatory activity 

[36]. Ethanol extract of O. basilicum has anti-inflammatory effects 
partly due to high amounts of polyphenols and flavonoids [30]. Also 
the anti-inflammatory effect of the Moringaoleifera leaf extract was 
due to the presence of flavonoids, tannins and saponins [37].

Meanwhile, Moringaoleifera treated group showed non-significant 
change (P<0.05) in IL6 compared with control group in contrast to 
Oyewo et al., [38] who reported that, the serum IL-6 concentration 
decreased significantly in rats administered the aqueous leaf extract 
of Moringaoleifera. While Sweet basil treated group showed a 
significant decrease in IL6 in comparison with control group, these 
result goes parallel with the result obtained by Yadav et al., [39] who 
found that, the ethanol-water extract of ocimum basilicum leaves in 
rats significantly reduced the level of IL-6 when compared with toxin 
group. 

Antioxidant enzymes and the determination of MDA 
concentrations are among the most widely used methods for 
determination of oxidative stress [40].

MDA is the main final product of lipid peroxidation and has been 
often used for determining oxidative damage which is indicated by 
increase its level [41].

The serum MDA level was significantly increased (P<0.05) in 
E. coli infected group as compared to control, this result was agreed 
with Yazar et al., [42] as bacterial LPS (endotoxin) induces extensive 
damage to a variety of organs, including liver, due to the increased 
production of reactive oxygen intermediates and a resultant rise 
in lipid peroxidation [43]. The serum SOD and GSH levels were 
significantly decreased in E. coli infected group as compared to 
control, this result was agreed with Konukoglu et al., [44] who 
evaluated that the levels of peritoneal tissue GSH were significantly 
lower in E. coli induced peritonitis in rats than the control group and 
Eslami et al., [45] who showed that, the level of SOD significantly 
decreased in serum of rat injected with E. coli lipopolysaccharide 
compared to control. The reactive oxygen species (ROS) massively 
released from leukocytes during oxidative stress would indirectly 
be reduced by GSH peroxidase into alcohols, leading to the parallel 
oxidation of GSH. So decreases of GSH concentrations in tissue 
would be occur [46]. In contrast to Yazar et al., [42] who reported 
that, hepatic SOD activity was not affected in mice experimentally 
infected with E. coli.

On the other hand, the infected groups treated with 
Moringaoleifera and Sweet basil showed a significant decrease in MDA 
with a significant increase in SOD and GSH levels as compared to 
the infected group. These findings were due to antioxidant activity of 
MO and SB. Moringaoleifera contained large amounts of β-carotene, 
ascorbic acid (Vit. C), α-tocopherol (Vit. E) [1], these compounds 
have potent antioxidant activity [47]. Also the antioxidant effect of 
Moringaoleifera leaf extract was due to the presence of polyphenols, 
tannins, anthocyanin, glycosides, and thiocarbamates, which remove 
free radicals, activate antioxidant enzymes, and inhibit oxidases [48]. 
Two  phenolic compounds, rosmarinic acid and caffeic acid were 
identified as strong antioxidant constituents of the sweet basil [49]. 
The essential oils found in OB have major components as linalool, 
isoanethole and eugenol which have potent antioxidant activities 
[50].

While, the Moringaoleifera and Sweet basil treated groups 
showed non-significant difference in MDA, SOD and GSH levels in 
comparison with control, these results agreed with Mahajan et al., 

Group MDA
(nmol/ml)

SOD
(U/ml)

GSH
(mmol/L)

G1 50.06±4.28c 4.64±0.41a 3.85±0.35a

G2 55.8±8.36c 4.78±1.21a 3.82±0.72a

G3 56.97±1.58bc 4.67±0.15a 3.79±1.12a

G4 87.56±2.44a 2.31±0.55c 2.25±0.37c

G5 68.94±4.87b 3.31±0.18b 3.16±0.91b

G6 62.21±3.50bc 3.47±0.05b 3.15±0.38b

Table 3: The effect of moringaoleifera and sweet basil on antioxidant on healthy 
and E. coli experimentally infected groups after 6 weeks.

Values are expressed as means ± standard error (SE); n=6.
Means within the same column with different superscripts are significantly 
different (P<0.05).
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[51] who found that, ethanolic extract of Moringaoleifera seeds non- 
significantly change SOD and GSH levels as compared to control 
rats and Sakr and Al-Amoudi [52] who showed that, there was no 
significant difference in the renal activities of SOD enzyme among the 
control group and O. basilicum group in rat. In contrast to Kahilo et 
al., [28] who found that, MDA significantly decreased while GSH and 
SOD significantly increased in broiler treated with basil and Allam 
et al., [53] who reported that, SOD significantly increased beside 
significant decrease in MDA in broiler supplemented with Moringa 
leaf extract.

The histopathological examination
Liver: E. coli infected non treated group revealed marked 

degenerative changes among hepatocytes, mononuclear leukocytic 
cells infiltration, congestion and dilatation of the central vein and 
sinusoids as well as vacuolar degeneration in hepatocytes. On the 
other hand, Moringaoleifera infected bird’s demonstrated mild 
degenerative changes in hepatocytes with mild mononuclear 
cellular infiltration. While Sweet basil infected birds showed diffuse 
degenerative changes in hepatocytes and mild congestion of the 
central vein Photo 1 .

Kidney: E. coli infected group showed marked degenerative 
changes of tubular cells and focal lymphocytic infiltration in 
interstitial tissue. The degenerative changes of tubular cells were 
indicated by vacuolar degeneration. Meanwhile, Moringaoleifera 
infected birds demonstrated mild congestion of intertubular blood 
vessels and mild degenerative changes. Also Sweet basil infected birds 
(G6) showed mild congestion of intertubular blood vessels and mild 
degenerative changes.

Intestine: E. coli infected group revealed degeneration, necrosis, 
sloughing and desquamation of epithelium of intestinal villi along 
with severe leukocytic infiltration associated with edema and 
necrosis of muscularis mucosa, shortening and atrophy of villi with 
degeneration of glands. Moringaoleifera infected birds demonstrated 
some degenerative changes of the intestinal architecture, but less than 
that picture recorded in infected group alone. Meanwhile, Sweet basil 
infected birds showed normal villus architecture with mild cellular 
infiltration in intestinal mucosa and sub-mucosa when compared 
with the control Photo 2.

Spleen: E. coli infected group revealed noticeable pathological 
changes among splenic parenchyma, these changes include 
lymphocytic depletion and degeneration. As well as congested areas 
within the splenic red pulp were noted. Marked increasing of the 
red pulp area on the expense of the white one was also observed. 
Moringaoleifera infected birds demonstrated a significant difference 
from that of infected birds without any treatment including relative 
improvement of white pulp containing small sized lymphoid follicles 
with mild to moderate congestion of splenic blood vessels along red 
pulp. Sweet basil infected birds (G6) splenic parenchyma restored its 
architecture to almost the normal picture with mild congestion of 
splenic blood vessels. 

Thymus: E. coli infected groupshowed marked lymphocytic 
depletion when compared to the control group along with blood 
vessels congestion and extravasated haemo-biotic cells. Lymphocytic 
necrotic areas were also noted near the area of thymic cortex and 
the boundaries between the cortex and medulla were mingled 
together (photo 5D). Moringaoleifera and sweet basil infected birds 
demonstrated thymic architectural improvements, but the best 
pictures Photo 3.

Bursa of fabricius: E. coli infected group showed mild to moderate 
lymphoid depletion with severe diffuse edema of the interfollicular 
connective tissue in the lamina propria. Regarding Moringaoleifera 

Photo 1: Photomicrographs of broiler liver: D. infected group showing 
vacuolar degeneration of hepatocytes (V), lymphocytic infiltration around 
the central vein (arrow), necrotic area (N) and congestion and dilatation of 
central vein ©. E. MO infected group showing mild vacuolar degeneration 
and mild small focal lymphatic aggregation. F. SB infected group showing 
diffuse vacuolar degeneration of hepatocytes. H & E. X200.

Photo 2: Photomicrographs of broiler kidney: D. Infected group showing 
marked vacuolar degenerative changes of tubular cells (thick arrow) with 
areas of interstitial infiltration of mononuclear cells (thin arrow). E. MO 
infected group and F. SB infected group showing mild vacuolar degeneration 
of tubular epithelium. H & E. X200.

Photo 3: Photomicrographs of broiler intestine: D. Infected group showing 
destruction of villi, loss and necrosis of intestinal glands along with massive 
leukocytic infiltration (L). E. MO infected group showing fairly normal villi, 
glandular and intestinal epithelium along with activation of goblet cells. F. 
SB infected group showing long healthy villi, normal glandular and intestinal 
epithelium have numerous goblet cells. H & E.X200.



Omnia E Kilany, et al., Journal of Clinical Pathology Forecast

2018 | Volume 1 | Edition 1 | Article 1003ScienceForecast Publications LLC., | https://scienceforecastoa.com/ 5

infected birds showed mild depletion of lymphocytes in lymphoid 
follicles. Also Sweet basil infected birds showed mild depletion of 
lymphocytes in lymphoid follicles.

These changes recorded in the liver, kidney and intestine in 
the present study came in parallel with that recorded by Dho-
Moulin and Fairbrother and Manimaran et al., [54,55] . There was 
lymphoid depletion in bursa, thymus and spleen, this result agreed 
with Nakamura et al., [56] who reported that E. coli infection induce 
damage in the immune systems of the chickens including lymphocyte 
depletion in both bursa and thymus.

Groups that fed Moringaoleifera and Sweet basil showed normal 
histological architecture of liver, kidney, intestine, spleen, thymus and 
bursa. These results came in agreement with Sakr and Al-Amoudi, 
Owolabi and Ogunnaike, Lu et al. [52,57,58] in laying hens and Kavoi 
et al., [59] in broiler chicks. Meanwhile, Allam et al., [53] revealed 
hepatic tissue congestion and hyperplasia in bile duct epithelium, 
renal tubules undergo interstitial aggregation of lymphocytes and 
regeneration, intestine showed slight edema, spleen and bursa 
showed hyperplasia of lymphocyte in broiler chicks supplemented 
Moringaoleifera alcoholic extract.

Conclusion
It could be concluded that the Moringaoleifera and Sweet Basil 

were more potent in growth performance, immune response and 
antioxidant action on broiler chicks. So, advised every farmer to use 
Moringa and basil as feed additives.
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