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Effect of Mahuangbujaseshintang and Soshihotang
in animal model of allergic rhinitis
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Background and objective @ Mahuangbujaseshintang(MBST) and soshihotang (SST) have
been used for treatment of chronic disecase of respiratory tract. It is necessary to clarify the
mechanism of anti-allergic effects and to standardize the extracts.

Materials and methods : The effects of MBST and SST were evaluated on histamine release
in rat mast cells ex vivo. Several hours after administration of the extracts. mast cells were
stimulated by DNP-ascaries and histamine contents were measured. Time course structural
change of the cells was examined by dynamic study. In order to evaluate the effect of the
exiracts on the nasal patency. acoustic rhinometry was performed after administering of
leukotriene Dy to both nasal cavities of guinea pig(GP). We examined the effects of the extracts
with double-blind study, and also studied change of nasal patency after challenge of antigen by
acoustic rhinometry in patients with allergic rhinitis.

Results © MBST at 4 hr and SST at 3 hr after oral administration remarkably inhibited
histamine release from rat mast cells in a dose-dependent manner. MBST-treated GPs failed to
show bi-phasic phenomena which indicated to reduce nasal volume at the time of early and late
phases in allergic inflammation. Both groups of patients who took MBST and SST for 1 week or
2 weeks showed significant decreased symptom severity index(SSI) from treatment week 2
(p<0.05). The percent volume change affer challenge of the antigen was decreased in 31 patients
who took the extracts for 2 weeks,

Conclusion : We can conclude that the herb medicine of MBST and SST may be effective
for allergic rhinitis, (J Asthma Allergy Clin Immunol 20: 619-626, 2000)

Introduction chronic disease in these areas”. Mast cells

Allergic rhinitis( AR) has been referred to are known to play an important role in the
as “"the most common IgE-mediated allergic immediate type allergic reaction. which is
disease” with prevalence estimates in the the major mechanism for causing allergic
temperate country ranging up to 20%. It rhinitis and bronchial asthma. The bridge of
has been ranked as the fifth most prevalent surface IgE receptors by antigens elevates
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intracellular free Ca®* concentration, leading
to release of the chemical mediators, inclu-
ding histamine, leukotrienes and prostaglan-
dins*™. One of the characteristic features of
AR is the extreme reactivity of the nasal
mucosa to specific antigen and non-specific
stimuli*®. Patients with AR develop a grea-
ter swelling of nasal mucosa in response to a
wide variety of stimuli than healthy sub-
jects. Histamine, peptide LTs, and platelet
activating factor are known to induce obst-
ruction in the nose in an allergic reaction.
The leukotrienes (LTC; and LTDy)
enhanced permeability. and lead to fluid ex-
travasation and tissue edema”. They were
considered to be involved the development
of the late reaction”. The treatment of aller-
gic rhinitis (AR) has been Improved by our
increasing understanding of the underlying
pathophysiology of the allergic response. A
number of the patients can be treated with
a variety of drugs. Hence. there remains a
need to develop new therapeutic agents for
better prevention and treatment of allergic
disorders. Some herbal medicines have been
used in patients with chronic respiratory
disease like AR and bronchial asthma.
Recently, an attempt was made to prove
the efficacy of herbal extracts for treating
AR. In this study. we evaluated the effects
of some herbal medicines, mahuangbujase-
shintang (MBST) and soshihotang (SST).
on animal allergic model and some patients
with AR.

Materials and methods
Animal models of immunized rats and
guinea pigs were used. We study the effects

of MBST and SST on histamine release in
mast cell ex vivo as well as on the time
course stuctural changes. Finally, the
patients were evaluated for efficacy by relief
of symptom severity index(SSI)™ and
percent change of symptom and nasal
patency.

1. The ex vivo effect of the MBST
and SST on histamine release
from rat mast cells

The effects of these medicines were eva-

luated by histamine release and by intra-
cellular Ca*" response in mast cells ex vivo.
A single dose of MBST and SST dissolved
in 2 ml of distilled water was administered
orally to each group of Wistar rats, Groups
of two rats each were administered SST in
doses of 05, 1.0, 50 or 10 g/kg. Other
groups of two rats each were administered
MBST in doses of 12, 24, 120 or 240 mg/kg.
Control rats were only administered 2 ml of
distilled water. Several hours after admi-
nistration of SST or MBST in distilled
water, rats were killed. Tyrode's solution
was injected into the peritoneal cavity.
Peritoneal cells, including mast cells., were
then collected by aspiration. These cells
were layered on metrizamide solution and
the mast cells were harvested. The suspen-
sion of mast cells was incubated and DNP-
ascaris was added to this suspension. And
then, the histamine contents of the super-
natant and pellet were measured. Mast cells
treated with or without MBST or SST were
incubated with Ca’ indicator dye. Fluore-
scence intensities excited at 340 and 380 nm
were measured with spectrofluo-rometer.
(Hitachi 65-60, Tokyo, Japan)
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2. Dynamic study of structural ch-
anges in rat mast cells after trea-
tment of MBST

We studied the structural changes in mast

cells of immunized Wistar rats. Rats were
immunized with DNP-ascaris and given
MBST orally. IgE antibody against DNP-As
was prepared as in method described by
Tada”. Rats' feet were injected equally with
18 mg of ascaris serum extract and 10"
killed Bordetella pertussis as an adjuvant.
Five days later, a booster of 0.9 mg of
DNP-As was injected to the back muscle.
After 5 additional days. a blood sample was
collected from the tail vein to measure IgE
sera anfibody titers using a 48-h passive
cutaneous anaphylactic (PCA) reaction”.
Only rats with a reciprocal PCA titer of 200
were selected for further study. The mast
cells were collected from the pleural and the
peritoneal cells by gradient method with
metrizamide solution. The suspension of the
mast cells prepared with Tyrode’s sclution
was incubated. followed by the addition of
DNP-ascaris. Microscopical structural chan-
ges were examined by dynamic study with
30 sec to 30 min interval.

3. The effect of MBST on the pat-
ency of the nasal passage in the
Guinea pig

The purpose of this investigation was to

adapt a method based on acoustic reflection
of the study of Hartly guinea pig nose and
to measure changes in the size of nasal
airway volume after instillation of L'TD; in

1

GP by acoustic rhinometry'". They were

non-sensitized{n=24) or sensitized (n=20)""

and this procedure was performed after oral
administration of MBST or SST. GPs sen-
sitized with oval albumin were divided into
two groups. GPs of each group were orally
administered MBST and saline for 2 weeks,
Thereafter, they were sub- divided into two
groups : LTDy instilled group and saline
instilled group. LTDy or saline was instilled
in both nasal cavities and acoustic rhino-
metry measurement was performed three
times on each side at 30 min before, 3 hr
and 6 hr after instillation of LTDy or saline,
The nasal cavity volume between the nostril
and 2 cm into the nasal cavity was calcu-
lated by computer for each measurement,
Nasal patency of each animal was evaluated
with the sum of the volume of the right
and left nasal cavities. Changes in volume
after the instillation were expressed as the
percentchange from the values before the

instillation,

4. Evaluation of the effects of herbal
medicines on patients with aller-
gic rhinitis

72 eligible, 49 men and 23 women patients

were enrolled, 18 to 65 vears of age. Each
patient signed an informed consent before
any procedures were performed. Diagnostic
criteria used to select patients with AR were
as follows: a minimum 2-year history of
AR, a positive reaction to allergy work-up
(skin prick test. RAST or MAST. nasal
provocation test), and rhinitis symptoms
(nasal congestion. rhinorrhea, and sneezing)
of at least moderate severity as evaluated
by the patient. Patients were excluded from
the study if they presented with nasal
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polyps, obstructive nasal defect, acute or
chronic sinusitis, respiratory or systemic
infection for 4 weeks immediately prece-
ding screening, or past adverse reaction to
nasal or systemic glucocorticoids.

The patients were divided into two groups

MBST -treated group(n=24) and SST-
treated group(n=20). MBST group received
MBST orally for 1week or 2weeks. SST
group received SST for the same duration
as that of MBST. We studied the effects of
MBST and SST with double-blind. rando-
mized, placebo-controlled group study. and
also studied changes of nasal patency after
challenge of antigen. The efficacy measures
included relief of combined nasal symptoms
(symptom severity index, SSI) and percent
improvement from last dose of baseline to
day 14 and end point (day 28). The pati-
ents were asked to keep a diary of ir symp-
tom severity (nasal obstruction, rhinorrhea,
and sneezing). The nasal cavity volume was
measured by acoustic rhinometry. The nasal
patency of each subject was evaluated with
the sum of the volume of the right and the
left nasal cavities. Changes in volume after
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Fig. 1. Effect of MBST on histamine release from ex
vivo rat mast cells, MBST in strengths of 12, 24, 120,
240 mg/kg were administered as single dose to
immunized rats 4h before sacrifice. Histamine release was

inhibited dose-dependantly by MBST.

antigen challenge were expressed as the
percent change from the values before the
challenge, Acoustic rhinometry was perfor-
med before administration of medicine, on
day 14 and 28.

Results
MBST at 4 hr and SST at 3 hr after oral
administration inhibited histamine release
from rat mast cell significantly. The inhibi-
tory effect was seen dose dependently (Fig.
1. 2). Both MBST and SST blocked the
effect on antigen induced Ca** response of
the mast cells. On dynamic study of
structural change, the surface of the mast
cells was covered by a coating of MBST.
And it was impossible that the granules
were expelled out from the cells when they
were stimulated with DNP-ascaris. In the
sensitized GP, the value of nasal patency
abruptly decreased at 30 min after the
instillation and recovered to the value at 3
hr after the instillation in non-treated GPs,
The nasal patency then decreased again
significantly at 6 hr after the instillation. On
the other hand, MBST treated GPs failed
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Fig. 2. Effect of SST on histamine release from ex vivo
rat mast cells. SST in strengths of 05, 1.0, 5.0, 100 g/kg
were administered as single dese to immunized rats 3h
before sacrifice, Histamine release was inhibited dose-

dependantly by SST.
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to change the value at 6 hr after the ins-
tillation in MBST treated GPs (Fig. 3).
Among the non-sensilized group, non-
treated GPs showed similar findings of
biphasic phenomenon and MBST treated
GPs failed to change their patencies for upto
6 hr after the instillation of LTD;,

In the study with patients, SSI was
significantly decreased after 2 weeks of
treatment in MBST group(p<0.05. Fig. 4).
In SST group, patients who took the
medicine for 2 weeks showed significant
decrease in SSI after 2 weeks of treatment
and patients with lweek of treatment
showed significant decrease at treatment

20

1hr 1 3hrs 6hrs
10 | _ _
N .
0 - [ L] -
-10 - |
-20 }
U Saline-Saline
-30 O Saline-LTD4
40 "MBST-Saline
“MBST-LTD4
-50

Fig 3. Percent volume changes of the nasal
cavity after instillation of LTD; or Saline in
immunized GPs, Late reaction was blocked in

MBST-LTD; treated GPs.
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Fig. 4. Relief of combined nasal symptoms (SSI by
study week in MBST treated patients (p<0.05), SSI was
significantly decreased from freatment WK2, However,
there was no significant difference of SSI between 2-

week and 1-week treated group.

week 4(Fig. 4, 5). Both MBST and SST
showed
percent improvement from last dose of base

groups significant increase the
line to week 2 and week 4. Two weeks
administration of MBST and SST showed
better effect than 1week administration. The
percent volume change after antigen chall-
enge was remarkably decreased in patients
who took MBST and SST for 2weeks(Table

1 and 2).

g8
{s
s
e 4 §-
: —=- placebo { 1 week ) e
2 -=- placebo { 2 week ) *
= SST ( 1 Week ) B
-a- 88T (2 weoek )
baseline treatment week 2 treatment week 4

Fig. 5. Relief of combined nasal symptoms (SSI) by
study week in SST treated patients (p<0.05). SSI was
significantly decreased from treatment WK2. However,
there was significant difference of SSI between 2-week

and 1-week treated group.

Discussion

Prior to the discovery and availability of
Hi-blocking agents, the only way of redu-
cing symptoms caused by aeroallergens was
to avoid these allergens: however. this
approach had sharp limitations in the case of
pollen, mold spores. and house-dust aller-
gens, The great clinical allergists early in
the twentieth century identified important
aeroallegens, prepared allergen extracts, and
devised safe and effective treatment regi-
mens involving their use™

Anti-histamines are currently the most
frequently used medication for the treatment
of ARY™. Although second-generation, rela-
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tively nonsedating anti-histamines have
surpassed sales of the relatively sedating,
first-generation anti-histamines in the treat-
ment of AR, many first-generation anti-
histamines are available and continue to be
used frequently as self medication. And the
nasal glucocorticoids, generally considered
the most effective pharmacologic treatment
for AR. have been available for more than
30 years"

There have been several kinds of new
trials for treatment of AR: leukotriene
antagonist. anti-IgE antibody, anti-ICAM
antibody, Thl cytokine transfer, and DNA
base immunization. Recently he rbal medicine

Table 1. Percent volume changes in MBST-treated patients

or alternative medicine) has been coonsidered
as a mothod of treatment. The efficacy of
herbal medicines in the treatment of AR has
not been extensively studied.

Despite the lack of scientific validation for
herbal product efficacy, people are using
herbal-based interventions, The alkaloid
occurs naturally in the ephedra plant and it
has been in use in Chinese medicine for over
5000 years as a tea infusion (Ma Huang)".
A number of studies support the use of
some herbal medication in allergy"®. Im-
proved symptoms were seen in allergic rhi-
nitis specifically on histamine-induced reac-
tions, such as rhinorrhea, sneezing and itching.

Percent volume changes (%)

Number Treatment 2wk Treatment 4wk
placebo(1l wk) 12 538+105 569+11.7
placebo (2 wk) 12 493+ 97 51.3+1038
MBST (1 wk) 9 323+108 30.2£109
MBST (2 wk) 10 2831117 153+ 75

There was no difference in nasal volume before and after the challenge of the antigen in patients with 2-week MBST
treatment. And the percent volume changes were significantly lower than for the placebo group (p<0.05)

Table 2. Percent volume changes in SST-treated patients

Percent volume changes (%)

Number Treatment 2wk Treatment 4wk
placebo (1 wk) 12 53.8+105 56.9+11.7
placebo (2 wk) 12 493+ 97 51.3+108
SST (1 wk) 9 283+118 275%113
SST (2 wk) 8 213109 173+ 72

There was no difference in nasal volume before and after the challenge of the antigen in patients with 2-week SST
treatment. And the percent volume changes were significantly lower than for the placebo group (p<0.05)
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Ma huang, minor blue dragon and gingo
biloba has been used for asthma, allergy and
cough. Alce extract has been used for the
treatment of asthma, cold and cough. Shida
and Yagi'” studied the effect of Aloe on
phagocytosis in asthma. Bioflavonoid rich
herbs, including chamomile and yarrow were
known to be active anti-inflammatory and
anti-allergic agents that could prevent the
formation of allergy"™

In this study, we evaluated efficacy of
two herbal medicines, MBST and SST in
animal models of AR and patients with AR.
QOur data from these findings suggest that
these medicines may have some inhibitory
effects in animal models of AR as a mast
cell stabilizer in rat and a leukotriene
antagonist in GP. We also performed a
double-blind study with MBST and SST in
some AR patients. Our data demonstrate
that both MBST and SST may have
favorable effects in patients with AR for
upto 1 month after taking the last dose.
And two-week’ administration may be more
effective than one-week administration in
controlling symptoms of AR. Further inves-
tigation on a large scale for a longer period

will be needed to evaluate therapeutic roles.
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