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Abstract
The study was conducted to evaluate the effects of Eleutherococcus senticosus (ES) extract
on the serum antibody response to Newcastle Disease Virus (NDV) vaccination, phagocytic
index (PI) and stress index (SI) in broiler chicks. Two hundred one-day old broiler chicks
(Ross-308), were randomly divided into two main groups GA and GB (Each one 100 birds),
each of GA and GB chicks were divided to 4 subgroups, 25 birds each, The 4 subgroups were
symbolically named G1, G2, G3 and G4 for birds of GA, according to the three vaccination
methods and control, respectively. As well G5, G6, G7 and G8 were referred to the birds of
GB. Subgroups subjected to different methods of vaccination against ND (live attenuated
Lasota strain) at 10 days-old, orally (G1&G5), oculonasal (G2&G6) and S/C (G3&G7) with
killed Lasota strain, and non-vaccinated control (G4&G8). Daily oral administration of 0.05
ml of 100% ES extract concentration/ bird, to all birds of G1, G2, G3 and G4 to the end of
study. The results of present study showed that the ES significantly increased specific
antibody titer against (NDV) vaccination, increase phagocytic activity of heterophils and
decrease stress index at (P <0.05).
Key words: Eleutherococcus senticosus, Newcastle disease, Elisa test, Phagocytic index,
Stress Index.

ًتأثٍر التعزٌز المناعً لنبات الجنسنغ السٍبٍري على لقاح مرض النٍوكاسل ف
فروج اللحم
عالء عثذ االزذ شوعىى
 خاهعح الوىصل/ٌكلُح الطة الثُطز

الخالصة
ذن اخزاء هذٍ الذراسح لرقُُن ذأثُز هسرخلص ًثاخ الدٌسٌغ السُثُزٌ علً هعُار االخسام الوضادج ضذ فاَزوس هزض
 طُز هي فزوج اللسن تعوز َىم وازذ ًىع200  ذن اسرخذام.الٌُىكاسل وهعاهل الثلعوح وهعاهل الكزب فٍ فزوج اللسن
 وكل هدوىعح رئُسُح،) طُز100 ً زُث قسود عشىائُا الً هدوىعرُي رئُسُرُي(كل هدوىعح ازرىخ عل،)303(روس
 الوداهُع الثالثح االولً لكل هدوىعح رئُسُح لقسد.) طُز لكل هدوىعح ثاًىَح25( هداهُع ثاًىَح4 ًقسود تذورها ال
)G6 وG2) ( والرقطُز تالعُي والوٌخزG5 وG1( اَام عي طزَق الفن10 تلقاذ هزض الٌُىكاسل(عرزج السىذا) تعوز
( لن ذلقر تلقاذ الٌُىكاسلG8 وG4)  والودوىعرُي الثاًىَرُي الورثقُح،ٍ( علً الرىالG7  وG3( والسقي ذسد الدلذ
 وكذلك ذود هعاهلح الوداهُع االرتعح الثاًىَح الراتعح للودوىعح الزئُسُح االولً توسرخلص.واعرثزخ كوداهُع سُطزج
 اظهزخ ًرائح هذٍ الذراسح إى اسرخذام. هل عي طزَق الفن وَىهُا الً ًهاَح الذراسح0.1 الدٌسٌغ السُثُزٌ تدزعح
هسرخلص الدٌسٌغ السُثُزٌ أدي الً سَادج هعٌىَح لوعُار االخسام الوضادج ضذ لقاذ هزض الٌُىكاسل وسَادج فعالُح
.(P<0.05) الثلعوح لخالَا الهُرزوفُل وكذلك َعول علً اًخفاض هعاهل الكزب عٌذ هسرىي هعٌىَح
. معامل الكرب،  معامل البلعمة،  اختبار االلٍزا،  مرض النٍوكاسل،  الجنسنغ السٍبٍري:الكلمات المفتاحٍة

Introduction
Newcastle disease (ND) is one of the most
dominant avian viral diseases in birds that
causes economic losses in the poultry sectors
(1).The severity of disease depends on virus

strain, species of bird, age, immune status
and the conditions may also greatly affect the
signs of disease (2). Modulation of immunity
is useful in antimicrobial therapy and vaccine
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development (3). Immunomodulators are
substances that are able to regulate or
modulate immune responses. The use
immunomodulators has increased particularly
in poultry production around the world (4),
and improve immune functions and
resistance against infections in chickens and
other
domestic
animals
(5).
Immunomodulator stimulates leucocytes,
particularly cells of the macrophage system,
and stimulate and potentiates the immune
system of the bird (6). Interest in using
immunomodulators to improve cellular and
humoral immune functions and resistance
against infections in chickens and other
domestic animals has increased in the last
decade (7). Many nutrients are capable of
modulating the immune system (8).
Eleutherococcus senticosus (ES) is one of the
promising medicinal plants. It is significant
for its secondary metabolites, called
glycosides – eleuterosides. Secondary
metabolites in the plant possess a wide range
of beneficial effects on human organism and
animals
(9).
ES
has
antioxidant,
antiglycemic, anti-stress, and antibacterial,
modulate and stimulate immunity, it has also
the ability to reduce insulin levels, it has an
inhibitory effect against free radicals
(10,11,12). ES also called Siberian Ginseng,
Acanthopanax senticosus, and Ciwujia in
Chinese (13). Also it has been reported that
the root bark and stem bark of ES have
immuno-stimulating action (14, 15).

respectively. As well G5, G6, G7 and G8
were referred to the birds of GB. Subgroups
subjected to different methods of vaccination
against ND at 10 days-old, orally (G1 & G5),
oculonasal (G2&G6) using live attenuated
Lasota strain, killed Lasota strain via S/C
(G3& G7), and non-vaccinated control
(G4&G8). Daily oral administration of 0.05
ml of 100% ES extract concentration/ bird, to
all birds of G1, G2, G3 and G4 to the end of
study. Feed and drinking water were given
ad-libitum with feed through space held
constant for all birds. Extra care was taken to
secure biosecurity during the course of the
experiment. Blood sampling, serum for
Enzyme Linked Immunosobent assay
(ELISA): The blood were collected randomly
from wing vein. At days 10, 21, 28, 35, and
42 of experiment. Blood samples were taken
randomly (N=6 per group). The sera from
these
samples
were
separated
by
centrifugation, collected in Eppendorf tube,
and stored at −20 Cº until further use. For
humoral immune response: use Indirect
ELISA
for
NDV
antibodies
titer
measurement: The serum samples were
tested with NDV specific ELISA (Synbiotics
Co., San Diego, CA, USA) according to the
manufacturer’s protocol using an automated
micro-plate reader (ELx800, BIO-TEK
Instruments Inc., Winooski, Vermont, USA).
Blood samples (2ml) from a wing vein of six
birds of each treatment were collected at 14
days and 28 days of age after starting the
experimental diet and vaccination program
on day 10 of age. The blood samples were
placed onto labeled slides and smears were
fixed to determine the Stress index, from the
data H/L ratio according to (16) and the
Phagocytic index according to (17). Two way
analysis of variance (ANOVA) was applied
for statistical analysis of data using Sigma
Stat (Jandel scientific software V3.1), and
P<0.05 was considered as statistically
significant.

Materials and methods
Experimental design:
Two hundred one day-old broiler chicks
(Ross-308), were randomly divided into two
main groups GA and GB (Each one 100
birds). Each of GA and GB chicks were
divided to 4 subgroups, 25 birds each, the
sub groups were symbolically named G1,
G2, G3 and G4 for birds of GA, according to
the three vaccination methods and control,
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Results
The effects of Eleutherococcus senticosus
on titer of ND antibodies, phagocytic and
stress indexes in broiler chickens during the
different phases of experiment are shown in
(Table 1), (Table 2), and (Table 3). Titer of

ND antibodies test results showed at the age
of 10 days and there is a significant
difference (P<0.05) between the G1 and G5
only when comparing the groups GA and
GB. Results did not show a significant
12
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difference when compared between GA
subgroups. But when comparing among the
GB subgroups has significant difference was
found (P<0.05) between the G5 when
compared with the G6 and G7, as well as the
comparison between the G7 and G8. At 21
days, comparison between the GA & GB
subgroups appeared significant difference
(P<0.05) between the G1 and G5, as well as
between the G2 and G6. There is also a
significant difference (P<0.05) among the
four subgroups of GA, as well as in the GB
groups. At 28 days found significant
difference (P<0.05) between groups G1 and
G5 only when comparing the subgroups of
GA and GB. There is also a significant
difference (P<0.05) among the four
subgroups of the GA group, as well as in the
GB group. Statistical analysis of the results
were similar at the age of 35 and 42 days,
and found a significant difference (P<0.05)
when compared among GA & GB groups,
except the comparison between the G4 and
G8. The results also showed that there were
significant differences (P<0.05) when
compared among the four subgroups under
each of the GA group and the GB except the
comparison between the G6 and G7 group
and at the age of 35 days (Table 1). For PI
test, the results showed a significant

difference (P <0.05) at 14 days of age in G1,
G2, G3 subgroups when compared with the
subgroups G5, G6, G7, respectively. At age
28 days results revealed significant effect
(P<0.05) between G1, G2, G3, G4 when
compared with G5, G6, G7, G8, respectively.
When comparing groups within the GA was
found significant difference (P<0.05) among
all subgroups except the comparison between
(G1, G2) and (G3, G4) at the age of 14 and
28 days, and subgroups within GB at 14 days
old revealed was not significant difference
between the groups G5, G6, G7, while these
subgroups morally differenced (P<0.05)
when compared with the G8, at 28 days
observed significant difference between the
four subgroups in GB (P<0.05) except for the
comparison between the G6 and G7(table 2).
Measuring stress Index at the age 14 days
and 28 days appeared significant difference
(P<0.05) between the G1, G2, G3, G4 when
compared with the G5, G6, G7, G8
respectively.The
comparison
within
subgroups of GA and GB have shown
significant difference only between G3 and
G4 (P<0.05) at 14 days. But at 28 days old,
the results showed a significant difference at
the level of (P<0.05) between the vaccinated
subgroups in GA and GB compared to the
control subgroups (Table 3).

Table (1): Newcastle disease antibody titers of vaccinated broiler chicks treated with
Eleutherococcus senticosus extract at different ages.
Age (day)
Treatment

G1
G2
Interaction (GA)
G3
G4
G5
G6
Interaction (GB)
G7
G8

10 day

21 day

28 day

35 day

42 day

3733±102
Aa
3936.6±138
Aa
4013±100
Aa
3689±85
Aa
3131.2±58
Bb
3655.2±271
Aac
4041±76
Aa
3519.4±256
Abc

7061.2±270
Aa
5764.2±136
Ab
3376±151
Ac
2252.2±76
Ad
5978±92
Ba
4566±204
Bb
3113.4±117
Ac
1992.6±45
Ad

7956.6±86
Aa
6741.6±99
Ab
4619.8±167
Ac
1142.4±62
Ad
7121.6±116
Ba
6549.6±211
Ab
4310.8±199
Ac
1148.2±88
Ad

6891±210
Aa
5929.8±80
Ab
5522.4±198
Ac
921±44
Ad
6048±89
Ba
4862.4±98
Bb
5116.4±125
Bb
700.8±37
Ac

6021.8±236
Aa
5198.8±156
Ab
7030±59
Ac
318.6±46
Ad
5097.4±193
Ba
3910.2±128
Bb
6514±117
Bc
185.4±19
Ad

A,B Values with a different superscript within GA and GB were significantly different (P<0.05).
a,b,c,d Values with a different superscript within subgroups of GA and GB were significantly different (P<0.05).
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Table (2): Phagocytic index of vaccinated
broiler chicks treated with Eleutherococcus senticosus extract at different ages.

Table (3): Stress index of vaccinated
broiler chicks treated with Eleutherococcus senticosus extract at different ages.

G3
G4

G6
G7
G8

Treatment
Interaction (GA)

G5

G2

Age (day)
14 day
28 day
37.286±1.15
50.320±0.58
Aa
Aa
37.452±1.13
49.572±0.33
Aa
Aa
40.326±0.53
47.486±0.58
Ab
Ab
40.188±0.56
45.964±0.88
Ab
Ab
45.210±0.27
42.128±0.32
Ba
Ba
45.148±0.43
39.514±0.35
Ba
Bb
46.364±0.35
40.262±0.66
Ba
Bb
39.094±0.36
33.540±0.23
Ab
Bc

G1

Interaction (GB)

Interaction (GA)

G1

Interaction (GB)

Treatment

No. 2

G5

G2
G3
G4

G6
G7
G8

2016

Age (day)
14 day
28 day
0.222±0.0035 0.198±0.0050
Aa
Aa
0.221±0.0029 0.193±0.0075
Aa
Aa
0.208±0.0026 0.196±0.0066
Ab
Aa
0.183±0.0059 0.166±0.0034
Ac
Ab
0.252±0.0021 0.225±0.0049
Ba
Ba
0.252±0.0027 0.220±0.0071
Ba
Ba
0.253±0.0022 0.221±0.0086
Ba
Ba
0.246±0.0030 0.246±0.0089
Ba
Bb

A,B Values with a different superscript within GA and GB were significantly different (P<0.05).
a,b,c Values with a different superscript within subgroups of GA and GB were significantly different (P<0.05).

Discussion
First time in Iraq used Eleutherococcus
senticosus in poultry sector, until now studies
didn't show the effect of ES on immunity of
chickens. In the present study, the effect ES
on the serum antibody response to NDV
vaccination, phagocytic index and stress
index
were
investigated.
Generally
vaccinated G1, G2 and G3 of GA treated
with ES showed high significant values in
comparison with untreated vaccinated G5,
G6, G7 respectively, but highest significant
values showed at 35 and 42 days due to
immunomodulation effect of ES. Statistical
analysis between subgroups of GA revealed
significant differences at 21, 28, 35 and 42
days, and the highest value represented to G1
due to immunomodulatory effect of ES, these
results agreement with (12), that referred to
the Acanthopanax senticosus (also called
Eleutherococcus senticosus or Siberian
Ginseng) extract as dietary additive enhances
the cellular and humoral immune responses
of weaned piglets by modulating the
production of immunocytes, cytokines and
antibodies. Phagocytic index results show

significant differences all subgroups of GA
and GB at 14 and 28 days except G4 & G8 at
14 days, results also revealed highest value in
G1, G2,G3 & G4 at 28 days, that indicate to
ES improve the activity of Phagocytic index.
Diet supplementing with ES causes lower
phagocytic index on day 14 than the basal
diet group of birds and the reverse was true
as bird aged to 28 day due to enhancing
phagocytic function of heterophil immune
cells. (18) Concluded that is largely due to a
qualitative impairment of the avian innate
host defenses characterized by a functional
inefficiency of heterophils and macrophages
for the first 7 to 14 days of life in chickens.
Results of Stress index showed high
significant differences between GA & GB at
14 & 28 days, results also revealed lowest
value in G1, G2, G3 and G4 at 28 days, that
indicate reduce the stress index due to ES has
antioxidant,
antiglycemic,
anti-stress,
antibacterial, immunostimulating effects, it
has also the ability to reduce insulin levels, it
has an inhibitory effect against free radicals
(10,2).
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