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The formulation of medicinal herbal tea Echinosol was developed. Immunotropic pro-
perties of aqueous-alcohol extract Echinosol were studied. This extract (300 mg/kg) had
a stimulatory effect on the following parameters: formation of T cell precursors and
production of T cell effectors; migration of lymphocytes, monocytes and neutrophils into
the blood; digestive activity of neutrophils; migration of monocytes and lymphocytes
into the peritoneal exudate; expression of C3b receptors on macrophages; phagocytic
capacity of cells due to the existence of C3b receptors; number of antibody-producing
cells in the spleen; and synthesis of immunoglobulins.
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Adverse ecological conditions and stress factors
contribute to immune dysfunction in humans. Syn-
thetic, biotechnological, and natural medicinal pre-
parations are used for the correction of immuno-
logical disorders. These drugs have a modulatory
effect on the immune system and modulate the
degree, type, and direction of immune reactions.
Much recent attention is paid to plant immuno-
correctors. These drugs are characterized by mild
effect, low toxicity, allergenicity, and complex ac-
tion on the organism. The preparations of bioactive
substances from roots and herb of purple cone-
flower (Echinacea purpurea) are of particular inte-
rest in this respect. They are used in Russia and
foreign countries. However, Russian pharmaceuti-
cal market is characterized by narrow assortment of
these preparations. The majority of them are expen-
sive imported medicinal agents [1]. It is necessary
to develop inexpensive Russian drugs from purple
coneflower and other plants, which should have a
complex effect on the immune system. Medicinal
herbal teas can satisfy these requirements.

Medicinal herbal tea Echinosol was developed
on the basis of published data and results of clinical
treatment with officinal medicinal plants. This pre-

paration consists of purple coneflower herb, beg-
gar-ticks herb, hill-growing saltwort herb, nettle
leaves, licorice roots, and Laminaria thallus [3-5].
Liquid aqueous-alcohol extract Echinosol was ob-
tained from this formulation by the rational method.
The extract was standardized by the content of
ethanol, extractive substances, and total hydroxy-
cinnamic acids (relative to chicory acid and poly-
saccharides). These compounds determine immu-
notropic activity of the extract [6,7].

This work was designed to study immunotropic
properties of aqueous-alcohol extract Echinosol
from medicinal herbal tea.

MATERIALS AND METHODS

Experiments were performed on 162 adult male
outbred albino mice weighing 18-20 g. The ani-
mals were maintained under standard vivarium
conditions. The mice were divided into 5 groups
(10-12 animals per group).

The animals were intraperitoneally immunized
with 10% suspension of sheep erythrocytes (SE) in a
dose of 0.2 ml. The extract in a dose of 300 mg/kg
was administered intragastrically. The dose of this
extract was comparable with the therapeutic dose of
the reference drug Immunal. Control animals intra-
gastrically received pure water (0.2 ml). The mice
were decapitated under light ether anesthesia.

Bulletin of Experimental Biology and Medicine, Vol. 146, No. 2, 2008 BIOPHYSICS AND BIOCHEMISTRY



224

Activation of the humoral immune response
was estimated from the number of leukocytes, B
lymphocytes, and antibody-producing cells (APC)
in the spleen and antibody formation in the blood.
Activation of T cell immunity was evaluated from
the delayed-type hypersensitivity response [10].
Changes in the nonspecific resistance were deter-
mined by the following parameters of phagocytosis:
percent of active neutrophils and macrophages,
phagocytic capacity of these cells, index of phago-
cytosis completeness, and expression of C3b and Fcγ
receptors on macrophages (MP). Blood cells and
peritoneal exudate cells were examined.

Nucleated cells of the spleen and peritoneal
exudate were counted by the standard blood test.
The following parameters were estimated: periphe-
ral blood B lymphocyte count (modified microme-
thod) [8,10]; number of APC in the spleen (Cunning-
ham method); hemagglutinin titer in blood plasma
(Jg, reaction of hemagglutination) [10]; phagocytic
activity of blood neutrophils (method of V. M. Ber-
man and E. M. Slavskaya); Fcγ receptors on MP [2];
and C3b receptors on MP [9].

The results were analyzed by Student’s t test
and nonparametric Mann—Whitney test for two
independent samples.

RESULTS

The course of intragastric treatment with Echinosol
was followed by a significant increase in the num-
ber of monocytes (by 26%) and splenic APC (by
97%) and total Jg titer in blood plasma (by 75%).
These data indicate that the extract has a strong

effect on specific organism’s resistance (Table 1).
Examination of the peritoneal exudate revealed a
significant increase in the number of monocytes
(by 32%), lymphocytes (by 83%), C3b receptor-
expressing mononuclear cells (by 1.6 times), and
phagocytizing macrophages (by 1.5 times) and com-
pleteness of neutrophil phagocytosis (by 1.7 times;
Tables 2 and 3). Hence, course administration of
the extract significantly increased the number of
peripheral blood monocytes, peritoneal exudate
lymphocytes, and splenic APC, plasma Jg titer, and
parameters of macrophage and neutrophil phago-
cytosis. Our findings confirm the immunotropic ef-
fect of Echinosol.

Echinosol did not modulate the induction phase
of the humoral immune response.

This extract significantly increased the number
of blood monocytes and splenic APC during the
production phase of the humoral immune response
(by 34 and 44%, respectively; Table 1). Hence,
Echinosol stimulates migration and accumulation of
APC (antibody precursors) in the studied lymphoid
organ.

The effect of Echinosol on humoral immune
memory was evaluated after repeated immunization
of animals. We revealed a significant increase in
the number of stab neutrophils, segmented neutro-
phils, and monocytes in the peripheral blood of
laboratory animals (by 90, 39, and 42%, respec-
tively). The number of blood B lymphocytes de-
creased by 32% (Table 1), which was probably
associated with cell migration in the spleen and
differentiation to APC. Our findings indicate that
repeated administration of the antigen after extract

TABLE 1. Immunotropic Effects of a Liquid Extract Echinosol (Cell Indexes of the Peripheral Blood and Humoral Immune
Response)

Course of extract
administration

control 118.00±0.03 2669.0±0.4 345.10±0.05 2297.04±0.30 205.52±0.08 4.14±0.30 1.0±0.5

treatment 121.00±0.03 2464.0±0.5 436.12±0.06* 2361.03±0.40 200.33±0.06 8.15±0.30* 1.75±0.50*

Production phase

control 96.40±0.06 1899.7±0.5 278.17±0.05 2539.08±0.50 319.76±0.06 4.61±0.50 5.05±0.50

treatment 119.40±0.04 2388.0±0.4 371.75±0.06* 3119.92±0.50 333.47±0.06 6.65±0.50* 4.97±0.50

Formation of humoral
immune memory

control 77.50±0.01 1965.2±0.5 275.00±0.06 3867.5±0.4 421.56±0.05 8.99±0.30 6.63±0.50

treatment 147.20±0.05* 2730.9±0.5* 390.88±0.06* 2725.2±0.5 287.44±0.06* 7.98±0.20 6.97±0.50

Note. Here and in Tables 2 and 3: *p<0.05 compared to the control.
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treatment is followed by an increase in the number
of blood monocytes, stimulation of migration in
lymphoid organs, and cell differentiation.

The effect of Echinosol on T cell immunity was
evaluated from the delayed-type hypersensitivity
response. Immunal served as a reference drug [1].
After intragastric administration of Immunal and
treatment with SE in the sensitizing dose, the de-
layed-type hypersensitivity response increased by
1.5 times compared to SE-sensitized animals (20.8±
1.0 and 13.92%, respectively). The delayed-type
hypersensitivity response in mice receiving Immu-
nal and sensitizing dose of SE was 1.5-fold lower
(9.14±1.00%) than in SE-sensitized animals. There-
fore, Immunal has a stimulatory effect on the for-
mation of T cell precursors. After intragastric ad-
ministration of Echinosol and treatment with SE in
a sensitizing dose, the delayed-type hypersensitivity
response decreased by 2 times (7.38±1.00%) com-
pared to SE-sensitized animals. Administration of
SE in a sensitizing dose to Echinosol-receiving
mice was followed by 1.6-fold increase in the de-
layed-type hypersensitivity response (22.07±
1.00%). As differentiated from Immunal, Echinosol
stimulated the formation of T cell precursors and T
cell effectors.

TABLE 3. Phagocytic Activity of Blood Neutrophils

Control 22.00±1.00 38.00±2.00 4.88±1.00

Treatment 22.80±1.00 64.71±2.00* 4.89±1.00

Group

Phagocyto�
sis comple�

teness, %

Phagocytic
activity of

neutrophils

Neutrophil
activity, %

TABLE 2. Peritoneal Exudate Cells and Parameters of Phagocytosis after the Course of Treatment with a Plant Extract
Echinosol (Cytogram and Phagocytosis of Peritoneal Exudate Mononuclear Cells)

Control 463.36±0.04 468.82±0.04 1963.82±0.10 6.66±0.50 8.05±0.10 34.0±0.9 7.13±0.20

Treatment 611.33±0.04* 856.44±0.04* 1698.67±0.10 10.94±0.40* 6.32±0.20 52.0±1.0* 6.5±0.2

Group
Phagocytic

activity
of MP

MP activity,
%

F
cγ

receptors on
MP, %

Lympho�
cytes,

106/liter

MP,
106/liter

C
3b

receptors on
MP, %

Mono�
cytes,

106/liter

We conclude that liquid extract Echinosol mo-
dulates various stages of the immune response.
This extract increases the number of lymphocytes,
monocytes, and neutrophils in the blood, stimulates
migration of monocytes into the spleen and peri-
toneal exudate, increases the count of splenic APC
and immunoglobulin synthesis during the produc-
tion phase of the immune response, stimulates the
expression of C3b and Fcγ receptors on peritoneal
exudate macrophages and phagocytic activity of
cells (through these receptors), and improves diges-
tive properties of neutrophils. A liquid extract Echi-
nosol stimulates the formation of antigen-specific
T lymphocytes and mature T cells.
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