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Efficacy of Echinacea purpurea and protexin on systemic
and mucosal immune response to Newcastle diseases virus
vaccination (VG/GA strain) in commercial turkey poults
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Abstract:

BACKGROUND: It is important to understand the efficacy of
immunoregulatory materials, herbal remedies or probiotics,
in different parts of immune system following vaccination
with different tropism. OBJECTIVES: Aim of this study was
to evaluate the effect of Echinacea purpurea and a probiotic
(protexin) on systemic and mucosal immune response in tur-
key. METHODS: A total of 288 1-day-old male turkey poults
were randomized into 6 groups as follow: Group T1: Turkeys
received Echinacea purpurea at the rate of 1 ml /1 liter wa-
ter and Newcastle disease virus (NDV) vaccine, Group T2:
Turkeys received probiotic at the rate of 1 g /1 liter water and
NDYV vaccine, Group T3: Positive control, turkey received
NDV vaccine without any additives. Group T4: Turkeys re-
ceived Echinacea purpurea at the rate of 1 ml /1 liter water
without NDV vaccine. Group T5: Turkeys received probiotic
at the rate of 1 g /1 liter water without NDV vaccine, Group
T6: Negative control group, neither vaccinated against NDV
vaccine nor given additives. At age of 10 and 20 days, poults
were vaccinated with Villegas-Glisson/University of Georgia
(VG/GA) strain of Newcastle disease vaccine by eye dropper
method. For systemic and mucosal antibody analyses, blood
samples and tracheal lavages were collected at different ages.
The titers of antibody against NDV were measured using
ELISA and HI tests. RESULTS: Addition of Echinacea to the
water increased the systemic I1gG, IgA and HI compared to
the positive control group. Protexin supplementation to the
water of T2 turkeys increased serum IgG and both total and
specific IgA compared to the T3 group turkeys. Generally,
turkeys that were supplemented with probiotic had higher
specific and total tracheal IgA antibody levels than the other
vaccinated groups. Among vaccinated turkeys only T1 group
showed significantly higher HI antibody titers on day 42.
CONCLUSIONS: Results indicated that systemic and muco-
sal immunity of turkeys following vaccination against New-
castle disease (ND) could be improved by supplementation of
Echinacea and probiotic. The effect of Echinacea purpurea
on systemic immunity of turkeys seemed more pronounced
than on mucosal immunity; further, the effect of probiotic on
mucosal immunity was more obvious.
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Introduction

Nowadays, turkeys are raised under in-
tensive production systems in densely pop-
ulated colonies or flocks to achieve high
levels of economic efficiency. In this inten-
sive rearing process, turkeys may get stress
from various factors such as overcrowding,
unfavorable ambient temperature, feed-in-
take and vaccination. The application of
herbal supplements such as Echinacea pur-
purea (EP) and probiotic could boost im-
munological reactivity, which contributes
to better health and minimizes the stresses
in turkeys.

Echinacea purpurea is one of the most
important medical herbs. Its root and sub-
terranean stem are widely used around the
world to treat common cold and other in-
fectious disorders with the claim of having
para immunity-inducing and non-specific
immune responses stimulating effects. All
kinds of EP contain similar main ingre-
dients including caffeic acid derivatives,
alkamides, flavonoids, essential oils, and
polyacetylenes (Manayi et al., 2015). The
EP has been proven to show good immu-
noregulation, anti-inflammation and antiox-
idant capacity (Lee et al., 2009, 2012) with
no hypersensitivity or other side effects
(Saunders et al., 2007). A recent review
showed that Echinacea treatment resulted
in an increase of various cytokines, lym-
phocytes, and phagocytosis activity (Bauer,
2002; Fonseca et al., 2015). Studies with
Echinacea to improve animal husbandry are
rare. Kuhn et al. (2005) reported an immune
stimulating effect in sows by a repeated 5
days of application of Echinacea juice.

Probiotics are defined as feed additives
containing live microorganisms. Adminis-
tration of probiotics has improved growth
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performance and feed efficiency (Getachew,
2016) and also stimulated the production of
natural antibodies in chickens (Wondme-
neh, etal., 2015). Actually, probiotics act by
different means including adherence to the
binding sites of the intestinal epithelium,
competition with pathogenic bacteria and
stimulus to the immune system (Menten,
2002). Balanced microbiota and a concomi-
tant modulation of the host immune system
are potential health-promoting probiotic ef-
fects. The use of protective probiotic cul-
tures in poultry farming may serve as a use-
ful strategy to improve food product safety
right from the beginning of the food chain
and thus may serve to protect consumer
health (Seifert et al., 2011).

The importance of antibodies in the de-
fense mechanism against viral infection has
been emphasized by many studies (Scott,
2004). It appears that local immunity acts as
a barrier at surfaces where primary viral in-
fections occur, thereby interfering with fur-
ther spread of the virus (Jayawardane and
Spradbrow, 1995). Birds have a well-de-
veloped mucosal immune system and its
characteristics include local production
and secretion of IgA antibodies and traffic
of IgA producing plasma cells (Al-Garib
et al., 2003). The IgA class predominates
and 1s detectable in tears, saliva, tracheal,
intestinal washings and bile. The intranasal
or eye drop vaccination with NDV induces
antigen specific- IgA which can be detected
in tears and tracheal washings (Ganapathy
et al., 2005).

In the present study, the tropism of vac-
cine virus in turkey poults was used with
the follow up of the local and systemic im-
munity measurements. To this aim, tracheal
lavages were obtained in order to measure
the level of IgA titer induced by specific
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VG/GA strain vaccination.

The VG/GA strain of NDV isolated from
the intestine of healthy turkeys is proposed
to replicate both in the respiratory and intes-
tinal tract, with preference for the intestine
(Perozo et al., 2008). Most of the commer-
cially available lentogenic vaccines are able
to induce antibodies against NDV, how-
ever, systemic humoral immune response
measured as the presence of specific NDV
antibodies in serum is not enough for pro-
tection (Kapczynski et al., 2013; Reynolds
and Maraqa, 2000). It has been established
that the mucosal immunity represented by
immunoglobulin A (IgA) production plays
an important role in the development of
protection in chickens vaccinated against
NDV (Reynolds and Maraqa, 2000; Scott,
2004). We believe that it could be the same
in turkeys. Therefore, in the present study,
the mucosal and systemic humoral immune
responses of male turkey poults were mea-
sured when they were vaccinated by VG/
GA strain and also treated with Echinacea
purpurea and probiotic to possibly enhance
immune response of turkeys following
NDV vaccination.

Materials and Methods

Experimental design and birds: A total
of 288 1-day-old turkey poults of premium
strain were obtained from a commercial
hatchery (ZarinJooje) and kept for 42 days
in the experimental rooms, in the Research
Center, Faculty of Veterinary Medicine,
University of Tehran, located in Karaj.

The poults were raised in concrete floor
pens covered with 8 cm of clean pine wood
shavings, and each pen was equipped with
one tube feeder and one automatic drink-
er. Throughout the study, the turkeys were
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grown following standard temperature regi-
mens, which were gradually decreased from
38 to 23°C. Turkeys were maintained on a
16L: 8D schedule and allowed to consume
feed and water ad libitum. Air temperature
was controlled according to Aviagen rec-
ommendations. A completely randomized
experimental design was used, and poults
were randomized into six groups, with four
replicates per treatment and 12 poults (tom)
per replicate as follows: Group T1: Turkeys
received Echinacea purpurea at the rate of
1 ml/1 liter water and Newcastle disease
virus (NDV) vaccine, Group T2: Turkeys
received probiotic at the rate of 1 g/1 liter
water and NDV vaccine, Group T3: Posi-
tive control, turkeys received NDV vaccine
without any additives. Group T4: Turkeys
received Echinacea purpurea at the rate of
I ml/1 liter water without NDV vaccine.
Group T5: Turkeys received probiotic at
the rate of 1 g/l liter water without NDV
vaccine, Group T6: Negative control group,
neither vaccinated against NDV vaccine
nor given additives. Diets were fed in pellet
form. The basal control diet was formulated
and compounded to meet the nutritional re-
quirements of commercial turkey, according
to Aviagen manual. The juice of Echinacea
purpurea (EP) and Protexin were treated in-
termittently which was supplied on days 1-3
of'age and repeated three times on days 8-9,
18-19 and finally days 30-31 of the rearing
period.

In this study a commercial probiotic (Pro-
texin®) was used. Protexin is a highly con-
centrated pre-mix containing seven strains
of bacteria (Lactobacillus plantarum, Lac-
tobacillus delbrueckii subsp. Bulgaricus,
Lactobacillus acidophilus, Lactobacillus
rhamnosus, Bifidobacterium bifidum, Strep-
tococcus salivarius subsp. Thermophilus,
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Enterococcus faecium) and two yeasts (As-
pergillus oryza, Candida pintolopesii). The
juice of EP which was used in this trial con-
tained caffeic acid derivatives, alkamides,
flavonoids, polyacetylenes, mannos, gluco-
mannan, arachidonic acid, and acetylated
glucomannan. For preparation of EP juice,
briefly, aloe vera leaves were obtained from
Pars Immen Darou Co. They were washed
with distilled water and sterilized with 70%
ethyl alcohol. The gel was drained out.
Then, leaf gel was dried at 80°C for 48 h
and was powdered. 30 g of the powder was
soaked in 200 ml of ethanol for 24 h, filtered
and evaporated to dry. The obtained extract
was dissolved in distilled water.

Vaccination and serology: Newcas-
tle disease vaccine used in this study was
a freeze-dried live vaccine against New-
castle disease produced by Merial Animal
Health Limited (Lyon, France). The vaccine
contained ND viruses of the VG/GA strain
(lineage Ilvirus), a lentogenic and naturally
occurring strain in turkeys. Each dose (1 m)
was determined via viral titration to contain
106.5 EID50 (50 percent Embryo Infec-
tious Dose). At the age of 10 and 20 days,
all poults were vaccinated with Avinew®
Newcastle disease vaccine by eye dropper
except for negative control group according
to the recommendation of the manufacturer.

Systemic humoral immune response:
On 10, 20, 28, 35 and 42 days of age, twelve
turkeys from each experimental group were
bled. Serum samples were taken, frozen and
used for titration of antibody against NDV
by Haemagglutination-inhibition (HI) test.
Measurement of serum IgA and IgG was
performed by Elisa method using a com-
mercial ND Elisa kit (Flock check; IDEXX,
Maine, USA).

Total and NDV-specific IgA detections:
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On 21, 22 and 23 days post hatch, six tur-
keys per group were selected to obtain tra-
cheal lavages. Briefly, turkeys were killed
humanely using a carbon dioxide chamber,
the trachea was dissected out immediate-
ly after death for the collection of trache-
al secretion. They were washed internally
by flushing through 1.5 ml PBS 10 times
(tracheal washings) and cut longitudinal-
ly, then transversely to give 4 pieces, each
of which was gently scraped on its internal
surface with a scalpel (tracheal scrapings).
The scrapings were collected into a total of
2 ml PBS. At all stages great care was taken
to avoid contamination with blood. Sam-
ples were placed in sterile containers and
processed fresh. NDV-specific IgA levels
in tracheal lavages were assayed two times
using an indirect ELISA as described previ-
ously (Raj and Jones, 1996), except that the
coating antigen used was the VG/GA strain
of NDV and the chicken IgA binding to the
coating antigen was detected with horse
radish peroxidase (HRP)-labeled goat an-
ti-chicken IgG (AbDSerotec, Oxford, UK).

To estimate the total (unspecific) IgA
production in the respiratory mucosa, di-
rect total IgA ELISA was performed. Mi-
crotiter plates were coated with 100 pl of
serially diluted tracheal lavages. Overnight
plates were washed with PBST and blocked
with 100 pl of PBS-Blotto for 2 h at room
temperature. Plates were washed three
times with PBST before adding 100 pl of
(1:10000) diluted conjugate and HRP-la-
beled goat anti-chicken IgA (AbDSerotec,
Oxford, UK). Absorbance at 450 nm was
measured using a microplate reader (Stat
FAX 2000, Awareness Technology, Inc.,
USA).

Statistical analysis: Statistical analy-
sis was performed using the *““General lin-

88 Iran J Vet Med., Vol 11, No 1 (Spring 2017), 85-95



Tolouei, T.

ear model procedure” (SAS Institute Inc.,
2008). If a significant overall effect (p<0.05)
was found, treatment means were compared
using the Scheffe test.

Results

Serum antibody response: The effects
of Echinacea purpurea and probiotic treat-
ments on specific serum IgG, IgA and HI
antibodies production against NDV in tur-
keys are presented in Figs. 1-3. In the pres-
ent study, vaccinated turkeys showed sig-
nificantly (p<0.0001) higher titers of serum
IgG, IgA and HI against NDV when com-
pared to those of the non-vaccinated turkeys
in all ages, except on day 20 that T3 group
(positive control) turkeys showed signifi-
cantly lower specific serum IgA titer (Fig.
2).

Addition of Echinacea purpurea to the
water of T1 turkeys increased the IgG anti-
body titer production compared to the posi-
tive control turkeys from day 20 to day 42.
EP increased the specific serum IgA titer
of T1 turkeys compared to that of the pos-
itive control (T3), however, the difference
was significant on 20, 28 and 35 days of age
(p<0.01).

Among the vaccinated turkeys, addition
of Echinacea purpurea to the water of T1
group turkeys influenced HI antibody titers
compared to the T3 turkeys, however, the
difference was only significant on day 42
of age (p<0.01) (Fig. 3).

Overall, Protexin supplementation to
the water of T2 turkeys increased serum
IgG antibody against NDV compared to
the T3 group, however, the difference was
only significant on day 28 (p<0.05) (Fig.
1). Protexin treated turkeys showed signifi-
cantly higher specific serum IgA antibody
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Figure 1. Effect of Echinacea purpurea and Protexin on
specific serum IgG antibody titers against NDV vaccina-
tion turkey poults (12 samples/group) from 20 to 42 days
of age. Values within an age with no common letters dif-
fer significantly. T1: Turkeys received NDV vaccine and
Echinacea purpurea; T2: Turkeys received NDV vaccine
and probiotic; T3: Turkeys received NDV vaccine with-
out additives; T4: Turkeys received Echinacea purpurea
without vaccination; T5: Turkeys received probiotic with-
out vaccination; T6: Turkeys received no vaccine and no
additives.
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Figure 2. Effect of Echinacea purpurea and Protexin on
specific serum IgA antibody titers against NDV vaccina-
tion turkey poults (12 samples/group) from 20 to 42 days
of age. Values within an age with no common letters dif-
fer significantly. T1: Turkeys received NDV vaccine and
Echinacea purpurea; T2: Turkeys received NDV vaccine
and probiotic; T3: Turkeys received NDV vaccine with-
out additives; T4: Turkeys received Echinacea purpurea
without vaccination; T5: Turkeys received probiotic with-
out vaccination; T6: Turkeys received no vaccine and no
additives.

titers (Fig. 2) against NDV compared to the
T3 group turkeys on days 20, 28 and 35 of
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Figure 3. Effect of Echinacea purpurea and Protexin on HI
antibody titers against NDV vaccination turkey poults (12
samples/group) from 20 to 42 days of age. Values with-
in an age with no common letters differ significantly. T1:
Turkeys received NDV vaccine and Echinacea purpurea,
T2: Turkeys received NDV vaccine and probiotic; T3: Tur-
keys received NDV vaccine without additives; T4: Tur-
keys received Echinacea purpurea without vaccination;
T5: Turkeys received probiotic without vaccination; T6:
Turkeys received no vaccine and no additives.
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Figure 4. Effect of Echinacea purpurea and Protexin on
specific tracheal IgA antibody titers against NDV vaccina-
tion turkey poults (6 samples/group) from 20 to 42 days
of age. Values within an age with no common letters dif-
fer significantly. T1: Turkeys received NDV vaccine and
Echinacea purpurea; T2: Turkeys received NDV vaccine
and probiotic; T3: Turkeys received NDV vaccine with-
out additives; T4: Turkeys received Echinacea purpurea
without vaccination; T5: Turkeys received probiotic with-
out vaccination; T6: Turkeys received no vaccine and no
additives.

age (p<0.001). Between two groups of vac-
cinated (T2 and T3) turkeys, Protexin sup-
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plementation had no significant effect on HI
titers (p>0.05) (Fig. 3).

Throughout the experimental period T1
group turkeys that received EP showed
higher serum IgG titers against NDV than
Protexin treated turkeys (T2), however, the
difference was only significant on day 35 of
age (p<0.005) (Fig. 1). No significant differ-
ences on serum IgA titer was found between
the EP (T1) and the Protexin (T2) treated
turkeys during the whole experimental pe-
riod (Fig. 3). Comparing two vaccinated
group turkeys (T1 and T2) it could be seen
that HI titer of EP treated turkeys was only
significantly higher than the Protexin sup-
plemented on day 42 of age (p<0.005) (Fig.
3).

Mucosal antibody response: The re-
sults of specific and total tracheal IgA titers
against NDV in turkeys are shown in Figs.
4 and 5. Specific tracheal IgA titers against
NDV were significantly increased in vac-
cinated turkeys compared to those of the
non-vaccinated group turkeys on days 21
and 22 of age (p<0.0001), however, it was
not observed on day 23. On day 21, specif-
ic tracheal IgA titer tended to be significant
(p<0.06) which was higher in protexin treat-
ed turkeys (T2) compared to the EP treated
(T1) and even with the positive control (T3)
group (Fig. 4). EP or Protexin did not show
significant effect on specific tracheal IgA ti-
ters on days 22 and 23 of age (p>0.05). On
day 23 of age, almost the same specific IgA
titers were observed between vaccinated
and non-vaccinated turkeys.

Total tracheal IgA titers against NDV
were significantly higher in three groups
of vaccinated turkeys in comparison with
those of the non-vaccinated turkeys on days
21 and 22 of age (p<0.0001) (Fig. 5). How-
ever, on day 23 the picture was different
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Figure 5. Effect of Echinacea purpurea and Protexin on
total tracheal IgA antibody titers against NDV vaccination
turkey poults (6 samples/group) from 20 to 42 days of age.
Values within an age with no common letters differ sig-
nificantly. T1: Turkeys received NDV vaccine and Echi-
nacea purpurea; T2: Turkeys received NDV vaccine and
probiotic; T3: Turkeys received NDV vaccine without ad-
ditives; T4: Turkeys received Echinacea purpurea without
vaccination; T5: Turkeys received probiotic without vacci-
nation; T6: Turkeys received no vaccine and no additives.

among the three vaccinated groups of tur-
keys. In this age, EP (T1) and protexin (T2)
treated turkeys presented significantly high-
er total tracheal IgA titers compared to the
positive control (T3) group (p<0.01) (Fig.
5). On day 21, the turkeys supplemented
with Protexin (T2) had significantly higher
total tracheal IgA levels compared to those
of the T1 and T3 groups (p<0.0001).

Discussion

The current study was the first report on
the effect of EP and a probiotic like Protex-
in on systemic and local immunity of tur-
key poults, when birds received the VG/GA
strain vaccine against NDV. In the present
study, the vaccinated turkeys which con-
sumed EP showed higher serum and muco-
sal antibody responses. However, regarding
our results, it seems that efficiency of EP
was more pronounced on the serum specific
IgG and IgA titers than probiotic. The effect
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of probiotic on specific and total tracheal
IgA was much better than EP.

It has been shown that Echinacea treat-
ment has resulted in an increase of various
cytokines, lymphocytes, and phagocytosis
activity (Bauer, 2002; Fonseca et al., 2015).
This effect might be related to alkamids in
EP. The role of alkamides as an active prin-
ciple of Echinacea has already been men-
tioned by Cruz et al. (2014). Authors argued
that alkamides were considered as a class of
cannabinomimetics and therefore a possible
mode of action to modulate immune func-
tions. Additionally, Cundell et al. (2003)
found a significant increase in lymphocytes
in rats when they were fed with dried Echi-
nacea preparations for one week. Habibian
Dehkordi et al. (2011) found a stimulation
of the phagocytic response in chickens
provided with ground root preparations of
Echinacea. Also, the effect of Echinacea on
the immune system is suggested by vari-
ous substances such as derivate of caffeic
acid (cichoric acid) and polysaccharides.
The phagocytic cells of the innate system
act within the context of antibody- and B
cell-mediated immunity (Davison et al.,
2008). These mechanisms were support-
ed by many researchers who reported that
increase of lymphocytes and phagocytic
activities were a characteristic reaction as-
sociated with efficacy of Echinacea (Habib-
1an Dehkordi et al., 2011; Barrett, 2003,
Cundell et al., 2003). Moreover, Park et al,
(2016) reported that stimulation of both hu-
moral and cell mediated immunity through
the enhanced production of natural interfer-
ons/cytokines increased macrophage, lym-
phocyte and natural killer (NK) cell activity,
up-regulated oxidative burst in heterophils
and also increased IgG, IgM and IgA. Based
on this information it could be suggested
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that the improvement of systemic and mu-
cosal antibodies observed in the present
study could also be related to increase in ac-
tivity of different kinds of immune cells by
consumption of EP in turkeys.

It has been well documented that inter-
mittent application of EP in humans has a
significant effect on immunity, because im-
munity over stimulation was eliminated.
Furthermore, the interval between applica-
tions was also recommended two to three
times during the application (Jurcic et al.,
1989). In the present study, the juice of EP
was supplemented intermittently for a limit-
ed period of time on days 1-3, 8-9, 18-19 and
30-31 of the rearing period. This might have
been potentiated to increase the humoral
immune response of turkeys, especially se-
rum IgG concentration. The benefits of such
model treatment have already been studied
in some other animals, e.g. layers, sows and
piglets (Schranner et al., 1989; Kuhn et al.,
2005; Abdel-Fattah et al., 2008; Bohmer et
al., 2008).

According to our data, probiotic supple-
mentation showed a slight increase in specif-
ic serum IgG, however, it significantly af-
fected specific serum IgA when compared to
the results of the control positive (T3) group
turkeys. Furthermore, the effect of probiotic
supplementation on mucosal antibodies was
clearer, especially on day 21 of age, when
compared to the effect of EP treated group.

Talazadeh et al. (2016) pointed that the
direct effect of probiotic on increase in im-
mune activity might be related to stimula-
tion of the lymphatic tissue, whereas the
indirect effect may occur via changing the
microbial population of the lumen of gas-
trointestinal tract. Mehdizadeh Taklimi, et
al. (2012) pointed out that the bursa of pro-
biotic-treated chickens showed an increase
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in the number of follicles with high plasma
cell reaction in the medulla. Similarly, in-
crease in the weight of the thymus might
be due to the effect of probiotic bacteria on
functional activities of the immune system
responses; this could result in increase in
the number of lymphocytes in the prima-
ry lymphoid organs, as feeding of broilers
with probiotic increased relative weights
of spleen (Guimaraes et al., 2014). Brisbin
et al., (2011) suggested that some of these
effects were mediated by cytokines secret-
ed by immune system cells stimulated with
probiotic bacteria.

Ao et al. (2013) indicated that defense
cells in the gut-associated lymphoid tissue
(GALT) could detect the presence of mi-
crobes by recognizing molecules unique
to microorganisms then could increase the
number of different lymphocytes and/or
leukocytes in the GALT and in peripheral
blood. In agreement with all of these re-
searchers we could conclude that stimulat-
ing of such different defense cells, e.g. B
and T lymphocytes or tissues like bursa or
thymus, could directly modulate systemic
and mucosal immune responses (Toloei et
al., 2010; Ghabhri et al., 2010).

The main site of the mucosal immune
system in the respiratory tract is referred
to as bronchus-associated lymphoid tis-
sue (BALT), with the immune-associated
cells including mast cells, goblet cells and
secretory IgA (sIgA)-positive cells that
are involved in many processes to prevent
pathogen invasion (De Geus et al., 2012).
Active replication in the mucosa induces
virus protein production and local antigen
presentation through MHC class I and II
molecules stimulating a T-dependent B-cell
response at the site of infection in the form
of IgA-producing plasma cells in the respi-
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ratory trachea (Al-Garib et al., 2003).

Our results showed that the production of
total and specific tracheal IgA increased in
the treated groups which received vaccine
in comparison with the control groups. The
level of both total and specific tracheal IgA
responses increased from 24 to 72 hours in
the vaccinated turkeys and the highest lev-
el of antibody was observed at 24 and 48
hours after vaccination. These findings are
very important because specific IgA plays
a major role in protecting mucosal surfaces
against colonization and possible invasion
of pathogenic microorganisms (Corthesy
and Kraehenbuhl, 1999).

Also, our results demonstrated that the
level of the total and specific tracheal IgA
following vaccination decreased shortly
in few days. This might be because of fast
clearance of VG/GA from the respiratory
tract after vaccination (Perozo et al., 2008).
Based on how fast the VG/GA is cleared
from respiratory tract after priming the mu-
cosal immune response, the mucosal IgA
production in the respiratory and the levels
of protection afforded by single or multiple
doses of the vaccine, initial vaccination with
the VG/GA strain may be advantageous for
the integrity of the respiratory mucosa in
young chickens when multiple vaccination
and field exposure are expected (Perozo et
al., 2008).

It is concluded that the systemic and mu-
cosal immunity of turkeys following vacci-
nation against NDV could be improved by
supplementation of Echinacea purpurea
and probiotic. It seems the effect of Echi-
nacea purpurea on systemic immunity of
turkeys is much better than on mucosal im-
munity. The effect of probiotic on mucosal
immunity of tracheal was observed much
clearer. So far, there are no studies available
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on the exact mode of action on activating
the specific immune systems by Echinacea
components or even probiotic. It is possi-
ble that the presence of pathogen associated
molecular patterns, which are recognized
by toll-like receptors and other pattern rec-
ognition receptors, could contribute to af-
fect the specific immune system. This effect
of Echinacea to stimulate adaptive immune
function needs further researches.

Acknowledgements

This research was supported by the Re-
search Committee of the University of Teh-
ran, Faculty of Veterinary Medicine. The
authors also would like to thank Zarin Joo-
je Shomal Company for delivery of turkey
chickens.

References
Abdel-Fattah, S.A., El-Sanhoury, MH., El-Med-

nay, N.M., Abdel-Azeem, E (2008) Thyroid
activity, some blood constituents, organs
morphology and performance of broiler
chicks fed supplemental organic acids. Int J
Poult Sci. 7: 215-222.

Al-Garib, S.0., Gruys, E., Gielkens, A.L., Koch,
G. (2003) Detection of antibody-forming
cells directed against Newcastle disease virus
and their immunoglobulin class by double
immunoenzymehisto chemistry. Avian Dis.
47: 453-457.

Ao, Z., Choct, M. (2013) Oligosaccharides af-
fect performance and gut development of
broiler chickens. Asian-Australas ] Anim Sci.
26: 116-121.

Barrett, B. (2003) Medicinal properties of Echi-
nacea: a critical review. Phytomedicine 10:
66-86.

Bauer, R. (2002) NeueErkenntnissezurWirkung

und Wirksamkeit von Echinacea pur-

93



Echinacea and Protexin on immune response
purea-Preflsaftzubereitungen. Wien Med
Wochenschr. 15: 407-411.

Bohmer, M.B., Salisch, H., Paulicks, B.R., Roth,
EX. (2008) Echinacea purpurea as a potential
immunostimulatory feed additive in laying
hens and fattening pigs by intermittent ap-
plication. Livest Sci. 122: 81-85.

Brisbin, J.T, Gong, J., Orouji, S., Esufali, J., Mal-
lick, A., Parvizi, P, Patricia, E. (2011) Oral
treatment of chickens with lactobacilli Influ-
ences elicitation of immune responses, Clin
Vaccine Immunol. 18: 1447-1455.

Corthesy, B., Kraehenbuhl, J.P. (1999) Anti-
body-mediated protection of mucosal sur-
faces. Curr Trop Microbiol. 236: 93-111.

Cruz, 1., Cheetham, ].J., Arnason, J.T., Yack, J.E.,
Smith, M.L. (2014) Alkamides from Echina-
cea disrupt the fungal cell wall-membrane
complex. Phytomedicine. 21: 435-442.

Cundell, D.R., Matrone, M.A., Rarjaczak, P,
Pierce, ].D. (2003) The effect of aerial parts
of Echinacea on the circulating white cell
levels and selected immune function of the
aging male Spague-Dawley rat. Int Immuno-
pharmacol. 3: 1041-1048.

Davison, F., Kaspers, B., Schat, K.A. (2008) Avi-
an immunology. Elsevier Ltd. London, UK.

De Geus, E.D., Jansen, C.A., Vervelde, L. (2012)
Uptake of particulate antigens in a non-
mammalian lung: phenotypic and functional
characterization of avian respiratory phago-
cytes using bacterial or viral antigens. ] Im-
munol. 188: 4516-26.

Fonseca, N.F, Papanicolaou, G., Lin, H., Lau,
C.B.S., Kennelly, E.J., Cassileth, B.R., Cun-
ningham-Rundles, S. (2015) Echinacea pur-
purea (L.) Moench modulates human T-cell
cytokine response. Int Immunopharmacol.
19: 94-102.

Ganapathy, K., Cargill, P, Montiel, E., Jones,
R.C. (2005) Interaction between live avian

pneumovirus and Newcastle disease virus-

Tolouei, T.

vaccines in specific pathogen free chickens.
Avian Pathol. 34: 297-302.

Getachew, T. (2016) A Review on Effects of
Probiotic Supplementation in Poultry Per-
formance and Cholesterol Levels of Egg and
Meat ] World Poult Res. 6: 31-36.

Ghahri, H., Toloei, T., Habibi, M. (2010) Efficacy
of esterified glucomannan, sodium bentonite
and humic acid to counteract experimental
aflatoxicosis on antibody titers against New-
castle disease in broilers. Afr J Biotechnol. 9:
4127-4131.

Guimaries, J.B., Dos Santos, E.C., Souza Dias,
E., Bertechini, A.G., Da Silva Avila, C.L.,
Silva Dias, F. (2014) Performance and meat
quality of broiler chickens that are fed di-
ets supplemented with Agaricus brasiliensis
mushrooms. Trop Anim Health Prod. 46:
1509-1514.

Habibian Dehkordi, S., Fallah, V., Habibian De-
hkordi, S.H. (2011) Enhancement of broiler
performance and immune response by Echi-
nacea purpurea supplemented in diet. Afr J
Biotechnol. 10: 11280-11286.

Jayawardane, G.W., Spradbrow, P.B. (1995) Mu-
cosal immunity in chickens vaccinated with
the V4 strain of Newcastle disease virus. Vet
Microbiol. 46: 69-77.

Jurcic, K., Melchart, D., Holzmann, M., Martin,
P.L., Bauer, R., Doenecke, A., Wagner, H.
(1989) Zwei Probandenstudienzur Stimu-
lierung der Granulozyten phagozytose durch
Echinacea-Extrakt-haltige Priparate. Z. Phy-
tother. 10: 67-70.

Kapczynski, D.R., Afonso, C.L., Miller, PJ.
(2013) Immune responses of poultry to
Newcastle disease virus. Dev Comp Immu-
nol. 41: 447-453.

Kuhn, G,, Ender, K., Thomann, R., Tuchscherer,
M., Tuchscherer, A., Stabenow, B., Kriiger,
M., Schrodl, W. (2005) Einsatz von Echi-
nacea-Extraktbeitragenden und siugenden-

94 Iran J Vet Med., Vol 11, No 1 (Spring 2017), 85-95



Tolouei, T.

Sauen. Arch Tierz Dummerstorf. 48: 270-
282.

Lee, T.T.,, Chen, C.L., Shieh Z.H., Lin, J.C., Yu, B.
(2009) Study on antioxidant activity of Echi-
nacea purpurea L. extracts and its impact on
cell viability. Afr J Biotechnol. 8: 5097-5105.

Lee, T.T., Chen, C.L., Wang, C.C., Yu, B. (2012)
Growth performance and antioxidant capac-
ity of broilers supplemented with Echinacea
purpurea L. in the diet. Appl Poult Res. 21:
484-491.

Manayi, A., Vazirian, M., Saeidnia, S. (2015)
Echinacea purpurea: Pharmacology, phyto-
chemistry and analysis methods. Pharma-
cogn Rev. 9: 63-72.

Mehdizadeh Taklimi, S.M.S., Lotfollahian, H.,
Zarea Shahne, A., Mirzaei, F, Alinejad, A.
(2012) Study on efficacy of probiotic in broil-
er chickens diet. Agr Sci. 3: 5-8.

Menten, J. E M. (2002) Probidticos, prebidti-
cos e aditivosfitogénicosnanutrigdo de aves.
In: 2° SimpdsiosobrelngredientesnaAlimen-
tacdo Animal, Uberlandia, Minas Gerais.
Brasil. p. 251-276.

Park, Y.H., Hamidon, E, Rajangan, C., Soh,
K.P, Gan, C.Y,, Lim, T.S., Abdullah, WN.W,,
Liong, M.T. (2016) Application of Probiotics
for the Production of Safe and High-quality
Poultry Meat. Korean ] Food Sci Anim Re-
sour. 36: 567-576.

Perozo, E, Villegas, P, Dolz, R., Afonso, C.L,,
Purvis, L.B. (2008) The VG/GA strain of
Newcastle disease virus: mucosal immunity,
protection against lethal challenge and mo-
lecular analysis. Avian Pathol. 37: 237-245

Raj, G.D., Jones, R.C. (1996) Local antibody
production in the oviduct and gut of hens
infected with a variant strain of infectious
bronchitis virus. Vet Immunol Immuno-
pathol. 53: 147-161.

Reynolds, D.L. Maraqa, A.D. (2000) Protective

immunity against Newcastle disease: the role

Iran J Vet Med., Vol 11, No 1 (Spring 2017), 85-95

Iranian Journal of Veterinary Medicine

of cell-mediated immunity. Avian Dis. 44:
145-154.

Saunders, P.R., Smith, E, Schusky, R.-W. (2007)
Echinacea purpurea L. in children: safety, tol-
erability, compliance, and clinical effective-
ness in upper respiratory tract infections.
Can ] Physiol Pharmacol. 85: 1195-1199.

Schranner, 1., Wurdinger, M., Klumpp, N., Lo-
sche, U., Okpanyi, S.N. (1989) Influence of
medicinal complex drug (Influex) and Echi-
nacea angustifolia extract on avian humoral
immune reactions. ] Vet Med B. 36: 353-364.

Scott, T.R. (2004) Our current understanding of
humoral immunity of poultry. Poult Sci. 83:
574-579.

Seifert, S., Fritz, C., Carlini, N., Barth, S.W,,
Franz, C.M.A.P, Watzl, B. (2011) Modula-
tion of innate and adaptive immunity by the
probiotic Bifidobacterium longum PCB133 in
turkeys. Poult Sci. 90: 2275-2280.

Talazadeh, F,, Mayahi, M., Zeinali, S. (2016) The
effect of Aquablend Avian probiotic® includ-
ing Lactobacillus, Streptococcus and Bifido-
bacterium on systemic antibody response
against Newcastle and Influenza disease vac-
cine in broiler chickens. Int ] Enteric Pathog.
4: €35689.

Toloei, T., Ghahri, H., Talebi, A. (2010) Efficacy
of mannanoligosaccharides and humateon
immune response to Avian Influenza (H9)
diseasevaccination in broiler chickens. Vet
Res Commun. 34: 709-717.

Wondmeneh, E., Arendonk, J.A.M., der Waaij,
E.H., Ducro, B.]J.,, Parmentier, H.K. (2015)
High natural antibody titers of indigenous
chickens are related with increased hazard in
confinement. Poult Sci. 94: 1493-1498.

95



Abstracts in Persian Language

A0 ) o)lad V) 0)53 WA (! s b loe

Gwly (89 2 oS4 9 U5 Y6 g 05 0L 523 (gllbamn o anlllng
ol 923 (5 lows w9 39 aake (gumwlipnsSTy Bl (bl g (03,57 50 (o]
&I g (s ygeldsr argr )3 (VG/GA azg)

Y5 cyunss 33 LS, U1 Bl ST s TS Lo poME 03] s oo ! Solb sun g

Ol el R el e BRGNS (Sl peld 0SS ¢y 55 11 g5 Hloms 2955 (9
0121 (oI35 401 45 BUR> (SUS 5l 0SS g5l gioal 5 (590319550 29,5 (¥
O3] cda0g 5] cdaog )| 3Ty ¢ oVl 3131 BIELEINS (Sl 5403 DASUENS ¢ s0l5 pole 09,5 (V¥

(VA0 olo yo0 01 2led oy AYAD olo sy VY rllie Ly )

o] S5 o 5B > ol 5 il (6138 3 InSigmag 09 (LS (slng o 3Ll sanllan i
slade g )3 (ol 5 (5,5 )3 staal gunly ($9) 2 (SS90 9 JS 5y oS 0)luae 53T 18 208 oo Slaciiy 250 o5
39 TV U g s 55 ¥ L 09)S 0 (605 (1900800 3 g YM 1) (189, 555 o0 )18 (2lj)l 3590 515 (190l
Vog,5 433,58l )31y JS)l5 o ol 0 las 0 dianSTly S5 ()low g9 20 3 (N0 1) 09)S HAS (68
oang Ry 3 ladd (Cute J5US 09 Yog)S 33,8 8l )> S g b Ay JuolS 95 (5 low: g9 1l 0 (BN
OB 10 095 g digunSly Sl (190 233)S 8l )3 |y JS )5 5 0 lae (50550 Fog)S b STy bl () lowe
Ll gl Gl o ool o 9 25 ipusSly 45T ke S 09)5 F 095 igd aignSTy aSil gs 00,5 €8> S
(o2l Gy (g0 (1 b plomil (pgmaslinnsSTy oodir 0515 (9 b JuulS 98 (S)lon gy aele 12 Ve 9 Ve (slajy, o0
oy HI G ELisa 901 baogs o0 (T 125 9 035 g (gb o it Sy digod 5 (y55 igad ¢ bolos § (535 )0
035 o 58 09, 4 Canns HI 5 IRG <IZA (3 5] 15 o sine (23 4 ok JS )5 ol 0l 1alis 153,5
(JS 9 (oobadl) (bl IZA 525 512G (oo 125 Jlasine (lal i3l el Custo J S 09,5 L dualio )3 (V 09,5) (S
2008 8y 3 S oS ol ety (slod g (9.8 o sine HI (ool (1 125,90 15 Sl 3l cl Sl 5 03
Ll i 285l (20 (S 5 eoliatsl) (bl IZA (ol (T 25 100)5 Bpce 5By ol oS o295 4y s
baygalis: 3 (bloo 5 (13,5 )3 (ol Gl ds00 el Ml (oo (1SS0 9 IS ) oo oS 0 lias jloslatnl s 2 logs o dorss
S 2 sl (bl ool ] i ygalBsr (53,5 50 ot Gly 2 IS5 pos ol o e 1348 3,8 ol s e 255
ol 039 s (y9elBgs blote (ool pdalllas cpl j3 03litl 3 j90 Sigarg p puili a8

JolS 95 STy VGIGA 450 i9alBgr e Siigmag e ool (shoal (sl il (IS )6 poo slS sl 039

Email: mhzadeh@utacir  +aAANYY) FFAFTIIN L ol FAATY) PN 15 1 g s 3 (*



