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SUMMARY

Dimethoate, an  organophosphate
pesticide, s used in controlling the pests of a
variety of crops. Herbal medicine is the most
widely used form of medicine in the world
today where the medicinal plants contain many
curative biocactive ingredients. The present
work was planned to evaluate the potential
protective effect of Enchinacea purpurea (EP)
against the immunotoxic effect induced by
dimethoate in adult male albino rats. Rats were
classified into four groups (10 in each). Rats in
the 1% group received no treatment and served
as control. Rats in the 2™ group were oraily
administered dimethoate 40%EC in a dose level
of 3mg / kg bw. Equivalent to 1/10 LD50. Rats

in the 3™ group were orally administered EP
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(Immulant) in a dose level of 2.5 ml/kg bw. The
fourth group was treated with dimethoate
40%EC as in group II in addition to EP in a
dose level as in the third group. Administration
of tested substances was carried out daily for
successive 7 days. Rats from treated as well as
from contro! group were injected IP with (1-
2x10% sheep RBCs as non specific antigen.
After 7 and 14 days from injection of sheep
RBCs (SRBCs) five rats from each group were
taken, blood and tissue samples were collected.
The present data revealed a significant decrease
in WBCs count (leucopenia), neutrophillia and
lymphocytpenia with lower haemagglutination
inhibition antibody titre (HI) and significant
decrease in IgM in serum samples from
dimethoate treated rats. Also in the same group

there was a significant decrease in serum



thymus were recorded in dimethoate treated

supplementation  induced

group. EP
appreciable improvement in all previous
abnormal alterations observed in dimethoate
treated rats. Therefore, this study revealed that
EP exhibit marked protective role against the
toxic effect of dimethoate on immune system of
male albino rats, |
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INTRODUCTION
' Organophosphorous ~ compounds are
widely used in industry, agricultural and for
public health purpose, they are among the toxic
compounds employed for insect control.
Exposure of organophosphorous compounds
in agriculture is one of the occupational
hazardous (Tsatsakis, et al., 1998). The main
effect of organophosphorous pesticides (OPs) is
neurotoxicity, which is caused by the inhibition
of acetylcholinesterase. OPs also affect immune
responses including effects on antibody
production, Interleukin IL-2 production cell
proliferation, decrement of CDS5 cells, and
increment of CD26 cells and auto antibodies,
* (Qing and Tomoyuki 2006 and Johnson et al.,
2002).

Dimethoate (O, O-dimethyl S-N-methyl
carbamoyl methy! phosphodithioate) is an

insecticide refer to organophosphates and it is
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immunotoxicity,

frequently used in agriculture. Dimethoate

poisoning is usually associated with
neuromuscular transmission block in both
animals and humans because | it act by
interfering with the activities of cholinesterase
an enzyme that is essential for the proper
working in the nervous system { Dongren et
al., 1999). Immuno- toxicological effects due to
dimethoate have also been reported (Institoris et
al., 1999).
The use of the immune system as a sub-lethal
biomarker for xenobiotics has been of
increasing interest in recent years (Fitzpatrick et
al. 1992). Any impairment of the immune
system can lead to increased susceptibility to
infection from numerous sources, with
potentially lethal consequehces.
Echinacea purpurea L. (EP) is a plant originally
used by native Americans to treat respiratory
infections and have long been used to aid in
wound healing and to enhance the immune
system (Lee et al., 2010).
The EP have been proven to show good
immunoregulation,  antiinflammation  and
antioxidant  capacity and with no
hypersensitivity or other side effects during
clinical trial stages (Lee et al 2009 and Zahi et
al 2007)

Therefore this study was aimed to

demonstrate “the protective activity of



enchinacea purpurea against the immunotoxic

effect of dimethoate on male treated rats.

MATERIALS AND METHODS
Materials

¥- Tested substances:-

1-

Dimethoate 40% EC is an organophosphorous
insecticide with a chemical formulas |
CH3NHCOCH2SP (OCH3)

Its chemical name is O, O-dimethyl S-N-
methyl carbamoyl methyl phosphodithioate. It
is available as an emuisifiable concentrate
obtained from Sydon Cheminova Company or
crop-protection Bazal _Swizerland.
purpurea,  trade

(Immulant), where each 120 ml contain 2

Enchinacea name
gm Enchinacea purpurea dry extract
obtained from Arab
pharmaceuticals and medicinal
Egypt.

Biochemical kits:- determination of some

company

plants,

serum biochemical constituents were
performed by'using readymade kits from
linear

biodiagnosticc - and  cromatest

chemicals company.

IT -Experimental animals:-

Forty apparently healthy male albino

rats with initial weight 90-100 gm were
supplied from breeding unit of Egyptian
vaccine

organization for the biological

production. Animals were left for one week
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before start of experiment in order to
acclimatized the conditions. They were fed on
balanced commercial rat diet with free access to
food and water,

Experimental rats were classified into
four equal groups (10 in each). The first group,
rats received no treatment and served as
control. The second group, rats in this group
were orally administered dimethoate 40%EC in
a dose level of 3mg / kg bw. equivaient to 1/10
LDS50 of dimethoate (Hays and Laws 1990)., In
the third group, rats in this group were orally
administered Enchinacea purpurea as Immulant
in a dose level of 2.5 ml/kg bw (paget and
Barnes ,1964). In the fourth group rats was
treated with dimethoate 40%_EC as in group Il

in addition to Enchinacea purpurea (Immulant)

as in the third group. Administration of tested

substances was carried out daily for successive
7 days. Rats from treated as well as control
groups were injected IP with (1-2x10%) sheep
RBCs as non specific antigen according to
Giang et al (2002).

After 7 and 14 days from injection of
sheep RBCs (SRBC) five rats from each group
were taken, blood sample were collected from
control as well as treated groups from orbital
venous plexus. Each sample was divided into
two portion first one was collected into clean
dry Epindworf tube containing disodium salt of
ethylenediamine tetra acetic acid (EDTA) (1-
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2mg/ml blood) as anticoagulant, this sample

used. for total and differential leucocytic count

estimation. The second part was collected into
plain centrifuge tubes and used for serum
separation, Collected sera were used for
biochemical and imfnunological studies. Tissue

-Samp]es from liver, spleen and thymus gland
| were taken from all rats in all treated and
control groups at 7 and 14 days after sheep

RBCs inoculation and fixed in 10% neutral

formalin and used for histopathological studies.

Methods

1- Total and differential leucocytic count
estimation:- They were performed
according to {Jain, 1986).

2- Biochemical ‘measurements: -
Determination of total protein and albumin
concentration were performed according to
(Gornal et al., 1949 and Doumas, 1971).

3- Immunological studies:-

a- Haemagglutination inhibition  test
(HI):- This test was carried out
according to standered procedure
described by Majujab and Hitchner
(1977). _

b- Determination of serum IgG and
IgM:- IgG and IgM were determines by
enzyme linked immunosorbent assay
(ELISA) according to Temple et al
(1995).
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c- Electrophoretic pattern of serum
protein: - Serum protein electrophoresis
was performed according to Ritzmann
and Daniels (1979).

4- Histopathological examination: -
Histopathological examination of liver,
spleen and thymus gland specimens from
contro nd treated group were performed
according to the methbd of Banchroft er al.,
1996.

5- Statistical analysis: Data were compared
across group using one way analysis of
vaﬁance ANOVA followed by least
significant difference {LSD) test at 5% and
1% within groups according to {Sendecor and
Cochran, 1982).

RESULTS

Effect on WBCs and differential cell count
The data present in table 1 revealed
significant decrease in WBCs count

(leucopenia) R neutrophillia and

-lymphocytpenia in blood samples from

dimethoate treated rats, while in rats treated
with dimethoate and immulant the result
showed significant increase in WBCs count
when it compared with dimethoate treated
group, but it is significantly decrease than that
in control group, while neutrophile and
Iymphocyte percentage in this group nearly



similar to those in control one. Data represented
in table 1 showed that WBCs and differential
count in rats received immulant only, is closely
related to those in control group.
Immunclogical studies

A-Haemagglutination inhibition (HI)

From table (2) it was clear that rat
treated with dimethoate showed lower
haemagglutination inhibition antibody titre (HI)
against SRBC compared to control group after
14 days. EP as immulant caused significant
increase in the anti-SRBC antibody titer. When
EP was administered along with dimethoate, it
significantly reversed the dimethoate-induced

decrease in anti-SRBC antibody titer.

B- IgM and IgG determination

Results presented in Table 3 indicated
fhat in dimethoate treated rats the mean values
of serum immunoglobulin M (IgM) was
significantly decreased at fourteen days post
SRBC inoculation with no significant changes
in immunoglobulin G (IgG), co administration
of Immulant with dimethoate resulted in
significant increase in IgM when it compare
with dimethoate treated group . In the 3%
group that received immulant only, the mean
values of IgG and igM showed no alteration
than that of conirol group.

Vet Med. 1., Giza. Vol.58, No.3 (2010)

C- Electrophoretic pattern of serum
protein:-

From table (3) the obtained data
revealed that there was a significant decrease in
serum protein, albumin and gamma globulin
concentration of rats that received 1/10 LD50
of dimethoate, while in the group that received
Immulant in association with dimethoate the
result showed significant increase in serum
protein, albumin and gamma globulin
concentration in  comparison with the
dimethoate treated group. Regarding to rats that
treated with immulant alone, it was found no
effect in total protein, albumin and globulin
concentration when it compared with control
group.

Histopathological finding:-

Microscopical examination of liver in
dimethoate treated rats after 7 days from sheep
inoculation showing inflammatory cells
infiltration in the portal area with diffuse
kupffer cells
degenerated hépatocytes (Fig. 1). In group of
rats administrated dimethoate after 14 days
from sheep RBCs

histopathological examination of the liver

proliferation in between the

inoculation, the

showed sever dilatation and congestion in the
portal vein with inflammatory cells infiltration
in the portal area and degeneration in the
hepatocytes (Fig. 4). The spleen of rats in this
group showed depletion in the lymphoid cells
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in the white pulps after7 and 14 days from
inoculation (Fig. 2, 5). The

sheep RBCs

thymus of the rats in this group showed

lymphoid depletion in the medullary portion at

7 and 14 days from sheep RBCs

(Fig.3, 6).

inoculation

Histopathological examination of the 4™

group that received Immulant in association

with dimethoate after 7 days post inocuiation 7
Table (1): Mean values = SE of total (x10 * 1) and deferential leukocytic count (%) in control and ireated rat

showed only congestion in the portal vein in
liver samples and only congestion in the blood
(Fig.7, 8) while

histopathological examination of liver, spleen

vessels of spleen
and thymus gland specimens from rats in this
group but after 14 days from sheep RBCs
inoculation showing intact histological structure
(Fig. 9, 10, 11)

groups.
Time Group Contro} Dimethoate immuiant Dfmethoate
parameter +immulant
WBCs 102+ 0.15 631042 8.9 20.61 7.9+0.46
1:::;: :: e:’: Neutrophil% 20.6:1.2 20313 24.6:2.02 22.651.45
RBCs | Lymphocyte% 65426 57.851.28 6352.09 691,15
nocalation | MOn0CyEes % 135134 124406 240,92 930,71
Esinophil % 1.320.5 032025 0.3£0.25 0.00+0.00
. WBCs 10414031 7.4140.24 9.120.33 84%0.19
After 14 days g oniig 233.00 36515 785413 33.541.5
fromsheep - o ore%% 69321 6122.08 66.642.3 71215
| innl::lft:on Monocytes % 940,37 1020.60 491032 5.540.20
Esinophil % 0.000.00 0.0040.00 0.0040.00 0.0020.00

For WRBCs the LSD at 5% is1.22 and at 1 % is 2.03
Neutrophils at 5% is 4.17 and at 1 % is 6.91
Lymphocyte at 5% is 6.45and at [ % is10.69
Monocytes prob > fis 0.5928 (not significant)
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Table (2): Mean values + SE Haemagglutination antibody titer response to SRBC,
IgM and IgG in control and treated rat groups.

Grou .

Time re Control Dimethoate immulant 2:22310:;:
Parameter

Total protein 7.55+0.017 6.4+0.01 8.4340.00 7.340.1
After 7 days from albumin 4.61+0.04 4.13+0.06 5.3540.035 4.49+0.017
sheep RBCs Alpha 0.6240.03 0.5330.03 0.5940.02 0.564+0.00
inoculation Beta 0.30+0.03 0.3140.02 0.28+0.01 0.2840.00
Gamma 2.04£0.09 1.64::0.00 2.340.11 1.96+0.03
Total protein 8.0110.01 6.95+0.04 8.6940.2 7.760.20
sheep RBCs Alpha 0.59+0.01 0.56:+0.02 0.7540.02 0.60+0.02
inoculation Beta 0.32+0.01 0.28+0.01 0.37+0.02 0.31+0.02
Gamma 2.08+0.03 1.6440.00 2.2+0.01 1.974+0.01

ForTgM LSDat5%is 4.741 and at 1 % is 7.183 IgG prob>F is 0.631 and F value is 634 with % degree of

freedom ( insignificant)

Table (3): Mean values + SE of total protein, albumin level and protein fractions g/ dl in control and treated rat

£roups.
Time Groups Caontrol dimethoate immulant Dfmethoate
parameter +immulant
After 7 days from HI antibody titre 2.41:0.24 2.00+0.31 2.620.24 22+0.37
sheep RBCs IgM 18.48£0.05 | 17.10+0.08 | 18.10+0.13 | 19.60+0.14
inoculation IgG 13.50+0.11 | 10.94+0.23 | 12.58+0.17 | 11.9530.21
After 14 days from HI antibody titre 4,640.4 2.440.15 5.4+0.34 4.00+0.23
sheep RBCs IgM 32.1+0.33 28.940.37 34.420.23 30.110.28
inoculation IeG 14.48 £0.24 | 13.32+0.18 15.4340.12 | 14.2540.09
For total protein the LSD at 5% is 0.870 and at 1 % is 1.44
albumin at 5% is 6.09 and at 1 % is 1.011
gamma globulin at 5% is 0.112 and at 1 % is 0.187
alpha globulins prob > f is 0.327 and F value is 1.574 with % degree of freedom { insignificant)
Beta globulin  prob > f'is 0.352 and F value is 0.790 with % degree of freedom (insignificant)
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Fig (1):- Liver of rat treated with dimethioate after 7 days from sheep RBCs  inoculation
showing inflammatory cells infiltration {m} in the portal area between the newly

formed bile ducts (b} with diffuse kupffer cells proliferation (arrow) in between the
degenerated hepatocytes. H & E x 80. ’

Fig (2):- spleen of rat treated with dimethioate after 7 days from sheep RBCs
showing depletion in the lymphoid cells in the white pulps (w). H & B x 40,

inoculation
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Fig (3):- Thymus of rat treated with dimethioate after 7 days from sheep RBCs  inoculation
showing lymphoid depletion in the meduliary portion (m ). H&E x 40.

Fig (4):- liver of rat treated with dimethoate after 14 days from sheep RBCs  inoculation showing
sever dilatation and congestion in the portal vein (pv) with inflamunatory cells infiltration (.}
in the portal area and degeneration i in the hepatocytes {d) H&E . x 80.

Vet. Med. T, Giza. Vol.58, No.3 (2010)



Fig (5):- spleen of rat treated with dimethioate after 14 days from sheep RBCs  inoculation
showing sever depletion in the white pulps (w). H& E. x 40.

g

Fig {6):- Thymus of rat treated with dimethioate after 14 days from sheep RBCs inoculatior:
showing mild lymphoid depletior: in the meduliary portion {m) H&E. x 40
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Fig (7):- Liver of rat treated with dimethioate & Immulant after 7days from sheep RBCs
inoculation showing showing congestion in the portal vein (pV) with newly
formed ductules (b) in porial area. H&E x 40. .

Fig (8):- spleen of rat treated with dimethioate after 7 days from sheep RBCs ‘noculation
showing onty congestion in the blood vessels (v) H&E x 40
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Fig (9):- liver of rat treated with dimethioate and immulant after 14 days from sheep RBCs
inoculation showing intact histological structure of the central vein (cv) and surrounding
hepatocytes (h). H&E x 64.

Fig (10):- spleen of rat treated with dimethoate and immulant after 14 days from sheep RBCs
iroculation showing intact histological structure H&E x 40.
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Fig (11):- Thymus of rat treated with dimethoate and immulant after 14 days from sheep
RBCs inoculation showing intact histological structure H&E x 40.

DISCUSSION

During the last decades, the extensive
use of differen: pesticides in agriculture and for
public health purposes, has led to drastic effects
especiaily in animals and human {Pesticides
residues in foods, 1996). Most of these
chemicals are not highly selective but generaly
they proved {0 be toxic to many aon-target
species including man and other desirable
forms of life that co inhabit the environment,
therefore, their improper application may result
in serioiis illness and even death.

Dimethoate, the insecticide used in this

study, s a widely wused organophosphate

Vei. Med. J., Giza. Vol.58, No.3 (2010)

compound which has a significant contact and
systemic action agains: a wide variety of insects
and pests of both plants and animals (Westcott
et al., 1987).

In this study, the recorded resulis
revealed significant decrease (p<0.05) in
teukocytic count of dimethoate treated 1sale
rates. This result was parallel to those recorded
by Institéris et al (1999). They observed
significant decrease ir. WbCs count in rat
treated with dimethoate. A low white blood cell
count may be atiributed to the effect of
dimethoate in hematologicai tissues (spleen and
kidney) this attribution is in agreement with

Banaee et al 2008 and supported by the
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histopathology in this study which confirmed
the effect of dimethoate in the spleen.

Decrease percentage of lymphocytes
(lymphopenia) was recorded in dimethate
treated group and that can be an indicator of
immune  system  deficiency  Poisonous
substances treatments can also deplete the
. body’s supply of lymphocytes, as can exposure
to dimethoate. Marked lymphopenia was
observed by Ambwani et al 2006 in avian when
treated with thousand times dilution of No
Observable Effect Level (NOEL/103) dose of
dimethoate and also by Nath and Banerjee
(1996) in heteropneustes fossilis

The present data recorded significant
increment (p < 0.05) of neutrophile percentage
in dimethoate treated group after exposure to

3mg / kg bw. dimethoate 40%EC equivalent to
© 1/10 LD50 of dimethoate. This result is in
accordance with Ghosh and Banerjee (1993)
who reported lymphopenia and increased in
both  neutrophile and eosinophile in
heteropneustes fossilis, after an effect of
dimethoate in 96h LC50 concentration. The
most common and important cause of
neutrophilié is inféction, but tissue damage
from other causes as toxin raises the
neutrophile for similar reasons. Poisonings, and
severe disease, like kidney failure all cause

neutrophilia (Holland, et al., 1997).
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The effect of dimethoate on humoral
immune response was evaliated via measuring
antibody titre to SRBC by haemagglutination
inhibition (HI) assay. In the present study,
exposure of the animals to dimethoate produced
a significant reduction in HI antibody response
at 14 days post SRBC inoculation. This result is
parallel to finding of Pramod et al. (2008). Also
the present result correlated with findings of
other workers who observed reduction in
antibody titre on exposure to organophosphate
pesticides (Banerjee et al, 1998). The reduction
of HI antibody titre may be attributed to the
effect of dimethoate on the immune system of
rats this speculation is supported by the

histopathological examination of spleen and

" thymus gland of dimethoate treated rats which

revealed marked depletion and degeneration of
lymphoid tissue in spleen and thumus.

The statistical analysis of the present

 results revealed significant decrease in

immunoglobulin M (IgM),in this aspect our
results were correlate with those mentioned by
Aly and el-Gendy 2000 who found a
significant  decrease in  serum  total
immunoglobulins (Ig) and IgM in female mice
exposed to single oral dose of dimethoate (16
mg/kg). It was suggested that humoral
immunosuppression of dimethoate may be due

to direct action of acetylcholine on the immune

~ system or secondary to toxic chemical stress



associated with cholinergic poisoning (Rishi
and Garg, 1997). Pruett (1992) suggested that
the immunotoxicity of organophosphorus
pesticides observed in vertebrates may result
from direct action on the cells or from

excessive stimulation, thus

cholinergic
affecting lymphocyte or macrophage function.
7 The mechanism of chemically induced
immunosuppression  is not  completely
understood, but it appears that in some cases
hemotoxicity, direct damage to the organs and
progenitor immune cells, is partially
responsible. Also pesticides can affect the
process of hematopoeises, the production and
maturation of blood cells, including immune
cells (Luster, 1995). Also Institoris et al (2002)
mentioned that pesticides may exert an indirect
action on the immune system as well they may
be metabolically activated to their metabolites
- may also have effects on other organ system
(e.g liver damage) which then impacts the
immune system, or may induce alterations in
hormonal homeostasis.

Administration of dimethoate 40%EC in
a dose level of 3mg / kg bw. equivalent to 1/10
LD50 of dimethoate  induced significant
decrease in total protein values with
hypoalbuminemia and decreasing in y globulin
which may be due to liver damage .This result
in agreement with that found by Uzunhisarcikli

(2008), who reported decrease in total protein

Vet. Med. J., Giza. Vol.58, No.3 (2010)

and albumin levels after 4 and 7 weeks
following methyl parathion application(0.28
mg/kg day) .Also Mohamed et al (2010) they
mentioned that repeated doses of profenofos
(17.8 mg/Kg body weight/day ) daily for 15
days produced marked decrease in albumin
level o2, B1, y1 content . Such changes in t.

protein, albumin and protein fractions reflect

“hepatocellular injury and djsturbed amino acid

metabolism induced by dimethoate (Gomes et
al.,, 1999). Exposure to organophosphorus
insecticides has been shown to inhibit all the
cytoplasmic proteases and some of the
lysosomal proteases in the liver tissue, the
major site for insecticide metabolism (Mantle,
1997).

Exposure to dimethoate causes marked
histophathological alterations in liver, spleen
and thymus gland of dimethoate treated rats
either at 7 or 14 days -after sheep RBCs
inoculation. This alterations in the form of
degeneration of hepatocytes with inflammatory
cells infiltration in the portal area in liver with
sever depletion of white pulp of spleen while
sever lymphoid depletion in medullary portion
were observed in thumus glands. These
findings are in agreement with those record by
Sharma et al., 2005 and Sayim , 2007 they
reported that Dimethoate caused dose-related
histopathological

changes including

-mononuclear cell infiitration, congestion, an
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enlargement of the veins and sinusoids,
hepatocellular damage, necrotic changes,
increase in the number of Kupffer cells,
cytoplasmic vacuolization and degeneration in
nuclei in the liver of -exposed rat.
Histopathological examination of the
spleen in dimethoate treated rats revealed sever
depletion in the white pulps. Regarding to the
effect of dimethoate on thymus giland the
obtained  data marked

histopathological changes, these changes are in

revealed a

accordance with that reported by Tiefenbach
and Lange 1980. Who reported that after
dimethoate adminstration histological
examinations indicate reduction in the cortex of
the thymus and disruption of the thymocytes
and fhe number of rosettes forming cells in rats
was reduced. '
Echinacea purpurea (EP) is one of the
most important medical herbs and is a kind of
_ Asteraceae natively perennial grown in North
America. Varieties of EP all contain similar
main ingredients including caffeic acid
derivatives, alkamides and flavoncids, and
medical activities of which are yet to be exactly
identified (Thygesen et al, 2007). The present
data demonstrated that the oral administration
of EP with dimethoate alleviated its harmful
effect and induced marked improvemen.t in
immune status of dimethoate treated group that

manifested by significant increase in WBC
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count, lymphocytosis with significant increase
in anti-SRBC antibody titer . On the other hand
EP induced marked increase in IgG, serum
protein, albumin and gamma globulin. Similar
result were mentioned by Aly and Mohamed
(2010) who stated that the lymphocytic counts
were significantly elevated with a significant
increase in the total leucocytic count in groups
administered echinacea for 1 and 2 months
when compared with the control group.
Regarding to the effect of EP on anti-SRBC
antibody titer Bodinet et al. (2002) reported that
the oral administration of a herbal
immunomodulator, consisting of an aqueous
ethanolic extract of the mixed herbal drugs
Thujae summitates, Baptisiae tinctoriae radix,
Echinaceae purpureae radix and Echinaceae
pallidae radix caused a significant enhancement
of the antibody response against sheep red
blood cells. Jaless et al (1999) stated that
Echinacea produced a significant augmentation
of primary and secondary igG response to the
antigen with increase in the primary IgM
response during the first 2 weeks of treatment.
Eteghada et al ‘(20 10) investigated that Ep alone
or in combination with levamisole induce
significant increase in total protein, albumin,
gamma globulin level, WBC, neutrophil and
monocyte counts and phagocyte activity.

_ The effect of EP on the dimethoate may
be attributed to two effects , either the



antioxidant effects of EP or the increase of over
all immunity in dimethoate treated rat .The
antioxidant effect of EP is due to its active
ingredients especially flavonoids, as indicated
by Lee et al (2010) who demonstrated that total
flavonoid contents of EP extracts contain
hydroxyl functional groups, are responsible for
antioxidant effect in the plants, has been
recognized, and the mechanisms of action of
flavonoids are through scavenging or chelating
process of free radicals produced by toxic
agents..

The immune enhancing effect of EP
may be attributed to active the ingredients in EP
as caffeic acid derivatives, alkamides and
polysaccharides. Echinacoside and chlorogenic
acid -were the main caffeic acid derivatives.
Also the E. purpurea extract contained high
levels of amides and cichoric acid, which
proven to have stronger immunostimulatory
effects than echinacoside. Several bioactive
bompounds have been reported from Echinacea.
Numerous reports documented the
immunomodulatory effects of alkamides
(Woelkart and Bauer ,2007) which have been
shown to work by binding to CB2 receptors
which are G-protein coupled receptors
expressed primarily by leukocytes
Immunomodulatory and antioxidant properties
have also been attributed to the caffeic acid

derivatives and polysaccharides(Matthias et al.
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2008). Polysaccharides may wbrk through both
TLR4-dependent and —independent pathways,
ultimately activating NK-xB in macrophages
(Sullivan 2008), Also Echinacea extract
stimulates the immune system through
activation of macrophage, polymorphonuciear
leukocytes and natural killer cells (Barrett,
2003).

From this present results, we can
concluded that exposure to dimethoate
markedly affect immune system. Also the use
of immulant that contain EP will gain good
results and reduced the iminunoinhibitory effect

of dimethoate.
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