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INTRODUCTION

From ancient period, it is well known that Sophorae Radix(Sophcra flavescens) drains
Damp Heat, disperses Wind, and clears Heat. Accordingly, this herb has been used for
dysentery, skin lesion with chronic itching, jaundice, urinary dysfunction, and edema in
the oriental medicine(1). In modern studies, it has been reported that extract of Sophorae
Radix showed the depressive effects on blood pressure, heart rate(2), and protective
effect cn HCL/ethanol-induced ulcer(3).

An major components of Sophora flavescens consist of a various alkaloids matrine,
oxymatrine, anagyrine, baptifoline, lupine, and flavoids iscanhydrocariin, N-anhydrocariin
etc(4). Many researchers have been paid attention to obtain the biclogically effective
principles from natural herb sources. In the course of these studies, sofranol, kararinone
isolated from Sophorae Radix has been known that posses sedative, hypotonic, anticonvulsive
activities(3), and aorta relaxative activity(6). Matrine, one of main component s in many
plants as well as in Sophorae Radix(7), has been shown to inhibit some biological activities
such as contraction of smeoth muscle(8), heart arrhythmia(9), CNS transmission(10), cell
proliferation(11), and to stimulate plant growth and development(12). Additionally, this
substance has been demonstrated to have antipyretic, antiinflammatory properties(13, 14).
Another reports suggested that antiinflammatory agents may influence a variety of immune
responses, in part, by modulating synthesis of prostaglandins and leukotrienes(15). Ther-

efore, we supposed that Sophorae Radix containing matrine may also affect immune
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functions, and attempted to examine the immune responses of this herb in mice,
(Abbreviation) SRE; Sophorae Radix Extract,
PFC; plaque forming cells
DH; delayed hypersensitivity

EXPERIMENTAL METHODS

Animals

Male Balb/c and male ICR mice were purchased from Laboratory Animal Center of Seoul
National University, 6 to 8 weeks of age, weighing 18~22 grams, were used. The animals
were housed 5 per cage in polypropylene cages on hard wood chips and acclimatized for
at least 5 days prior to use. The animal room was mechanically maintained on a diurnal
cycle of 12 hours interval. The room temperature was maintained at 20~24°C and relative
humidity at 50~60%. The defined laboratory rodent chow and municipal tap water were

provided ad libitum,

Sample preparation and treatment

Sophorae Radix were purchased from Kyung-dong Korean market in Seoul. The 0.5kg
of this Radix was disintegrated and extracted in boiling water for § hours, and then conc-
entrated to the volume of 500ml using evaporator. Decoction extracted from Sophorae Radix
was administered orally for 10 days at the dose 10ml/kg and 25ml/kg. All treatments and
sampling were made at 9:00~10:00 AM, taking into consideration of the aspect of

immune responses(16).

Circulating leukocytes and relative immunorgan weights

Blood samples were collected via retroorbital plexus with heparinized capillary and the
number of leukocytes were determined on hemacytometer. Body, spleen, liver, thymus

were weighed and relative weight were calculated,
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Delayed Hypersensitivity and Arthus reaction

Male ICR mice were sensitized by subcutaneously injecting 100g of bovine serum albumin
(Sigma) esmulsified in complete Freund’s adjuvants(Sigma) at the base of tail. Seven days
later delayed hypersensitivity and arthus reation were elicited by challenging mice in the
footed with 30ul of 2% heat aggregated BSA in saline, as previously described(17,18). At
3 and 24hours post-challenge, footpad swelling thickness was measured with micrometer
(Mitsutoyo, Japan) and the extent of swelling was calculated by substracting the thickness

of the negative footpad from that of the antigen injected footpad.

in vivo phagocytosis

Intravascular phagocytosis by reticuloendothelial system, particulary kupffer cell and
splenic macrophage, was evaluated in ICR mice. Colloidal carbon(80mg carbon/ml, 2~2.5
um in diameter, pelican drawing ink, D-3000 Hannover 1, 17 Black India, Germany)
suspended in 1% gelatin-saline was injected intravenously at a dose of 16mg carbon per 100
grams of body weight, as previously described (19, 20). Blood was collected from retroorbital
plexus at 5 minutes interval after carbon administeration. Aliquot of blood (20ul) was lysed
in 2ml of 0.1% sod. carbonate and carbon absorbances were determined using a UV spect-
rophotometer at 600nm. Phagocytosis was expressed as the ‘phagocytic index and corrected

phagocytic index.

Plaque forming cell assay

Splennic IgM antibody forming cells to thymic dependent antigen, sheep RBC were
quantified by the modified Cunningham’s liquid monolayer slide method, 4 days following
a single intraperitioneal injection with 0. oml of a 2% suspension of sheep RBC(8X107 cells)
in male CBA/J inbred micel(21,22). Spleen single cell suspension was prepared in BSS(PH
7.2) using a stainless #200 sieve and adjusted to a concentration of 2x107/ml Reaction
mixture was composed of spleen cell suspension(50ul), 12.5% sheep RBC(100ul), 1/5 diluted
complement(100ul, Gibco) and BSS(250ul). The capacity of microchamber was slightly

more than 50ul. Reaction mixture(50ul) was pipetted into each chamber in quadraplicate
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per sample.

Stastical analysis

Student’s t-test was employed to assess the statistical significance. Values which differ

from control over p<{0.05 were considered as significant.

RESULTS AND DISCUSSION

The immune network in animal involves a complex series of interrelated and mutually
regulatory events. Under normal conditions, this scheme functions efficiently to get rid of
the foreign materials and organisms(23). If the immune regulatory system is disordered,
the host may be lack in immune response sufficient to eliminate detrimental antigen,
resulting in widespread infection or malignancy. Conversely, if the immune responses
become aberrantly excess and percieve self-antigen as being foreign, autoimmune disease
may be developed(24). Thus, the potentiation or suppression of immune responses induced
by exogenous influences may be beneficial and achievable goal in immunotherapy. Additi-
onally, a lot of study have been made to elucidate the mechanism of potentiator and
suppressor activities, and to isolate the more effective biological response modifier (25, 26).

In this study, we performed some preliminary test, to examine the possibilities of SRE
as biological response modifier, including circulating leukocytes counts, immunoorgan weights,
Arthus reaction, delayed hypersensitivity, carbon clearance test, and plaque forming cells.

Circulating leukocytes counts of control group in normal male ICR mice were about 7, 000/
ul(Table [). This result was consistent with the previous reports(27). Treatment with
high and low dose of SRE showed no significant difference compared with control, but
slightly increased in the case of 25ml/kg administeration. To elucidate the precise immune
cell composition, further investigation on PMN, B-lymphocytes, plasma cell, monocytes,
and macrophases should be performed. Immunoorgan weights including spleen, liver were
not changed in experimental animals(Table [).

In order to examine the humoral immunity, the effect of SRE on Arthus reaction in

normal male ICR mice and thymus dependent antigen, SRBC, in norrﬁal Balb/c mice were
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(Table I) Effects of SRE on the circulating leukocytes and immunoorgans (spleen, liver)

in normal young male ICR mice.

Grou Number Circulating Spleen/body Liver/body
p of mice leukocytes/ul (107%) (1079

Control 6 70132238 5.231+0.58 5.7473-0.20
SRE (10ml/kg) 6 79501338 5.30+£0.75 5.89--0. 33
SRE (25ml/kg) 6 7050941 5.2940.42 5.457-0.29

SRE; were administered per orally for 10 days. Each value represents mean-+SE

(Table 1I> Effects of SRE on the IgM plaque forming cells in normal male Balb/c mice¥,

Group N IgM PFCs/10° spleen cells IgM PFCs/spleen
U
Control 5 641+ 85 55, 800 9, 100
SRE (10ml/kg) 5 610274 50, 70027, 100
SRE (25ml/kg) 5 731+£175 66, 80019, 600

% Mice were immunized with 0.2ml of 9, SRBC(4x10%ells/ml) intraperitoneally. Four days
after the immunization, assay was made. The values represent the arithmetic mean-+standard

error from 5 mice.
measured. AMH was induced by challenging ICR mice with 2% HA-BSA. Mice presentized
with Bovine Serum Albumin(BSA) ‘in Freund’s Complete Adjuvant(FCA) have the high
contents of circulating antibodies. Aggregates of precipitating IgG and IgA class stimulate
the release of lysosomal enzymes in neutrophil. Challenged antigen-antibody complexes in
blood vessels fix and activate complement. Neutrophil chemotaxis by Csa, C, and phagocytosis
by those complexes are followed by the secretion of injurious inflammatory mediators from
neutrophil. As described in Table IV, AMH was not altered by SRE. And, SRE showed no
significant effect on the IgM PFCs in high and low dose(Table I). This result implicate
that SRE may not involved the synthesis or secretion of precipitating IgG antibody, comp-

lement fixation, and neutrophil chemotaxis.

{Table II1I) Effects of SRE on the in vivo phagocytosis of carbon as macrophage function

in male ICR mice.

Group N Phagocytic index(P.L) 10™® corrected P.L*
.o.- -
Control 6 2.73+0.29 5.6240.26
SRE (10ml/kg) 6 2.15%0.39 5.0810. 36
SRE (25ml/kg) 6 2.3520.32 5.33-0.23

* Phagocytic index and corrected phagocytic index was calculated according to Stuart’s methods.
The data represent the arithmetic mean-standard error.
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{Table IV) Effects of SRE on the arthus and delayed hypersensitivity (DH) reaction in
male ICR mice*,

Group Number of Footpad swelling thickness (10 "'mm)
mice Arthus delayed hypersensitivity
Control 6 7.8510.83 8.4040.70
SRE (10ml/kg) 6 8.90-0. 48 5.3520.92
SRE (25ml/kg) 6 7.74+0.71 7.92-1.11

* Groups of ICR mice were sensitized to 100 ug BSA in CFA subcutaneously at the base of the
tail. Seven days following sensitization, the mice were challenged with saline or 30 ul of 2%
HA-BSA in the footpad. At 3 and 24 hours after challenge the increase in thickness of the
footpad was determined. The value represent the arithmetic mean-+standard error of the

swelling response.

In delayed Hypersensitive Reaction, SRE exhibited significant decrease in low dose(Table
V). DH test has been considered as a typical in vitro model for assessing immunomodulation
of cell-mediated immunity. Measurement of the thickness of swelling foot pad in mice or
rats has been known to be quantitative, sensitive, and simple method to perform accuratly
immunomodulation induced by chemicals. DH reaction involves the sequential recognition of
challenged antigen by the specific presensitized T cells, immobilization of T cells at the
site of challenge followed by production and release of lymphokines which mediate vasodi-
lation, accumulation of macrophage and destruction of challenged antigen.

The involvement of macrophages in immune responses have been well known for many
years. The basic functional property of a macrophage is its ability to engulf and remove
foreign and effete materials. A second function attributed to the macrophages is antigen
presentation(28). In normal mice, SRE slightly decreased phagocytic index and corrected
phagocytic index. This result might be due to its direct cytotexicity, and it is consistent
with the previous report(11) in which matrine, one of main component, inhibited immune
cell function.

In summary, SRE might posses a suppressive activity in cell-mediated immunity, but not

in humoral immunity. SRE didn’t affect the phagocytic function of macrophages.
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