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ABSTRACT

Objective: This study aimed at assessing the therapeutic effect of herbal composition of Scutellaria
baicalensis and Eleutherococcus senticosus (SB-ES drug) on recurrent aphthous stomatitis (RAS).
Methods and materials: The study was a placebo-controlled, double blind, randomized trial with
one year follow-up after the treatment. 68 subjects (36 in study group, 32 in placebo group)
attended the final follow-up. The active and placebo drugs were administered for 20 consecutive
days to study group and placebo group, respectively. After a year, the responses of the patients to
treatment efficacy (subjective changes at the end of study, adverse effect), the reductions in ulcer
symptoms (frequency, pain score, size, duration of ulcers) were assessed. Results: Many patients
(78%) from study group reported that their RAS was better than before the treatment. The adverse
effects (diarrhea, constipation) were also reported in most of the patients in study group, and these
were improved by combined use of antacids or laxatives during the period of treatment or cessation
of taking drugs. And after a year, there were marked reductions (more than 50%) in frequency, pain
score, size and duration of ulcers in study group and the differences between groups or between
before and after study were statistically significant (p<0.001). Conclusion: According to 1-year
study we conducted, the use of SB-ES drug can markedly improve the main symptoms of RAS
(frequency and pain of ulcers) when used at a dose of 5 tablets, trice daily for 20 consecutive days
in RAS patients.
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INTRODUCTION

Recurrent aphthous stomatitis(RAS) is one
of the most common diseases characterized by
painful, recurrent ulcerations of oral mucosa,
which can be seen in both sexes of all ages and
races.>? The disease affects approximately 5 to
25% of the population in their lives.® The
ulceration usually lasts 7 to 14 days and heals

spontaneously without scar.* Ulcer-free period
lasting a few weeks or months may exist
between episodes and this period may be only a
few days in severe cases.® Although many
possible causative factors of RAS have been
proposed including genetic factors,
hypersensitivity, socio-economic status, stress,
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endocrine disorders and infectious agents, the
etiology still remains unclear.®’
There have been a lot of efforts to apply
different systemic drugs such as levamisole,
colchicine, thalidomide, dapsone, azathioprine,
prednisolone and pentoxifylline for the
treatment of RAS 813

Although many researchers have reported
therapeutic effects of those drugs on RAS, the
effects of these drugs are mainly limited to the
palliation of symptoms and only a few data is
available relating to the inhibitory effect on
recurrence. Furthermore, several researchers
have suggested that some drugs such as
levamisole, colchicine, thalidomide, dapsone
and pentoxifylline are less effective in short-
term uses, while long-term uses cause severe
side effects, leading to the challenge to the drug
selection.!17

Most of these drugs are thought to be
immunomodulatory or immunosuppressive
drugs. A Cochrane review showed that there
are currently no recommendations for use of
any particular systemic agent in the treatment
of RAS.!8 The role of autoimmune response in
the development of RAS was first suggested in
the 1960s*° and the accepted current hypothesis
is that triggers release from normal suppression
of an autoimmunity against oral mucosa in
susceptible patients exposed to an unidentified
infective or other agents. In most RAS patients,
antibodies against epithelium, which are
cytotoxic to oral epithelium, can be found?.

The impairment of immune system is
thought to be one of the etiologic factors
associated with the development of RAS. The
function of immune system is altered in
response to unknown trigger such as bacterial,
viral antigens and stress in patient with RAS.
Many authors believe that the typel helper T
cell response plays the most important role in
the development of RAS.?1:22
Scutellaria baicalensis (SB) extract also

contains 63 kinds of flavonoids and amino
acids, soluble polysaccharides, minerals etc.?®
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Others reported that S. baicalensis had
significant anti-inflammatory effect because it
inhibits NF-xB pathway.?*%

It was also found that SB had potent anti-
inflammatory activity through the MAP kinase
pathway.?®

Some researchers?’?® reported that SB
modulated immune responses by influencing
IL-5, IL-10 level, inhibited PG E> generation
and suppressed the expression of COX-2, IL-
1B in the skin-inflammation model. SB was the
most frequently used herbal agent combined
with other herbal compounds for the treatment
of mouth sores in ancient Chinese
medicine.?®3°  Meanwhile, Eleutherococcus
senticosus (ES) can inhibit mast cell-mediated
anaphylaxis in animal model and block
transcription pathways in macrophages.3** ES
can also markedly inhibit the phosphorylation
of early signaling pathway such as NF-xB and
MAPKs activity.*

It has been demonstrated that the combined
use of ES and other herbal agents could reduce
the severity and duration of infection.® These
data suggest that SB and ES have significant
immunomodulatory effects. As the
corticosteroid hormones are the first choice
drugs in the treatment of RAS and the drugs
used in the treatment of RAS such as
levamisole, colchicine, thalidomide, dapsone,
azathioprine, and pentoxifylline, also have
immunomodulatory or immunosuppressant
effects, we assumed that combined use of SB
and ES might be effective in the treatment of
RAS because of its strong immunosuppressive
property.

Based on these data, we developed new
medicine, SB-ES drug containing herbal
extracts of SB and ES, available to the
treatment of recurrent aphthous ulcer. To our
knowledge, no randomized controlled trial has
been reported for the use of SB, ES alone, or
combined use of them in the treatment of RAS.
The aim of this study was, therefore, to clarify
the efficacy of this drug in the treatment of the
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patients with RAS in a randomized controlled
trial. The null hypothesis to be tested was that
there was no difference between the study (SB-
ES drug) group and the control (placebo) group
in the treatment efficacy of RAS.
METHOD AND MATERIALS
Study design and ethical approval

The study was a placebo-controlled,
double-blind, randomized trial to assess the
efficacy of SB-ES drug in patients with severe
recurrent aphthous ulcers. It was reviewed and
approved in March 2018 by the Ethics Board of
the Health Office in Pyongyang People’s
committee(No0:17/2018).
Sample size calculation

The key parameter for the assessment was
reduction rate of frequency of episodes in a
year. Considering the difference of more than
0.2 in reduction rate of the frequency of
episodes in a year between groups to be
clinically significant, 26 subjects were needed
in each group at 5% statistical significant level
and 80% power of the study. Expecting the
attrition rate to be 20% in a year, the number
was inflated to 32 per each.
Participants/inclusion
recruitment
This study was conducted with reference to the
methods described by some authors.*®
Pretrial phase

The patients with RAS who read the
advertisement of SB-ES drug on Health
Website of National Network and agreed to
participate in the study were scheduled for an
appointment at the dental department of
affiliated hospital, Pyongyang University of
Medical Sciences. And those who visited the
department for the treatment of their RAS and
willed to participate were also included in the
study. For these patients, eligibility
assessments were performed. The criteria for
assessing eligibility included following: (1) the
patient who underwent at least more than 2
episodes of ulcer every month over 6 months,
(2) the patient who was willing to stop current

criteria and
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treatment for ulcer, (3) the subjects aged 16 to
75, (4) the subjects with no digestive diseases
(gastro-intestinal ~ cancer, acute gastritis,
pancreatitis, gastric ulcer) and Behcet’s
syndrome, pellagra, (5) the subjects who hadn’t
taken any systemic drugs such as steroid
hormones, (6) the subject with no pregnancy or
lactation, (7) the subjects who wasn’t allergic
to study drug. The pretrial phase of study
aimed at 1) assessing the eligibility of
participants, 2) collecting the baseline data on
ulceration.

On the first visit, the study was explained to
every patient who signed consent form in more
detail. Oral examination and investigation of
family history of RAS for every patient were
performed. Every patient was taught for self-
examination and given a standardized record
that needed to self-record the characteristics of
new ulcer lesion throughout the study.

The characteristics of ulcers included the
following: (1) Frequency of ulcers (number of
new episodes per month), (2) Pain score (the
number recorded at the peak of each ulcer
episode on a scale of 0-10 using a visual
analogue scale where 0 indicates no pain and
10 indicates the worst pain ever experienced
with oral ulcers), (3) Size of ulcer (assessed at
the peak of each ulcer episode by comparing
ulcer size to a chart showing 6 circles of
increasing diameter between 1 and 10mm and
numbered 1 to 6, respectively.), (4) Duration of
ulcer (determined from the day of onset of first
prodromal sign of each ulcer).

After the 30 days’ of pretrial period,
patients were asked to visit the department
again. On the 2" visit (30" day), the patients
were reexamined. Those who did not provide
the satisfactory record, whose ulceration
pattern didn’t meet the eligible criteria, were
excluded from the study.

Trial phase

The patients who reached the eligible
criteria participated in the trial phase. Study
planning and benefit from study, possible side
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effect, possibility that might be allocated to
placebo group were explained to all
participants. Then written consents were
obtained. Participants were asked to continue to
record information throughout trial phase of the
study (consisted of 20-day treatment and 12-
month observation period). And they were also
asked to record the side effect during trial
phase.

The participants who completed the trial
phase were then asked to visit the hospital once
more for the follow-up investigation. On the
3rd visit, consultation with participants was
performed to assess the responses of the
patients to the results of the treatment. Feelings
on the efficacy of treatment and the possible
adverse effects during the trial phase were
discussed. And the changes of ulcer symptoms
after the study were analyzed using the data
collected from their records.

Medication and randomization of participants

SB-ES drugs (Hwanggum aphtha capsule,
Pyongyang) were prepared at Koryo medicine
pharmacy of the hospital. Placebo drug,
containing starch, was also prepared as
identical capsules. The patients were instructed
to take 5 capsules three times daily after meal
for 20 consecutive days and not to take any
other drugs.

The participants were allocated trial
number serially as they participated in the
study. The dispensing of active drug or placebo
was randomized at pharmacy using computer
generated random number. The identical
bottles labeled with trial number in which
contained 300 capsules of active drug or
placebo were given to participants. The
pharmacy didn’t release the computer-
generated key showing what had been
dispensed to each patient until the study had
been completed. Therefore, the study was
double-blinded.

Statistical analysis

The data was analyzed using the software

SPSS for windows version 16.0. The
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differences in demographic characteristics
between study group and placebo group were
tested by Student-t test for age, Pearson chi-
square test for sex and family history.

Pearson chi-square test was then used for
analyzing the responses of the patients to the
treatment efficacy. The changes of ulcer
symptoms after 1 year were assessed based on
the variations noted in the frequency, pain,
size, duration of ulcers in comparison with the
baseline data. Quantitative variables are
expressed as meantSD. And the improvement
rate of symptom (% change) was calculated by
the following formula.

% change = (value before treatment—value
at the end of study)/value before treatment
For all the above mentioned parameters, the
intra-, inter-group comparisons were performed
using Mann-Whitney U-test.

RESULTS
Participants of the study

The flowchart of participants in the study is
shown in the Fig. 1., 117 patients who
responded to advertisement of the study drug
on “Health” website of national network or
visited dental department of affiliated hospital
of Pyongyang University of Medical Sciences
for the treatment of RAS during the period
from May 2018 to April 2022 were assessed
for the eligibility. On the 1% visit, of these 117
people, 31 patients were excluded from the
study.

The reasons for exclusion were as follows:
fewer than 2 ulcers per month within 6 months
in his/her complaint (n=14), gastro-intestinal
disorders (n=5), pellagra (n=1), Behcet’s
syndrome (n=3), pregnancy (n=1), the refusal
to participate in the study (n=7). Therefore, 86
patients were enrolled in the pretrial phase of
study. On the 2" visit, 8 people were excluded
from the study. Of 8 people excluded, 5 didn’t
successfully complete the record and 3 failed to
attend the 2" appointment. Thus, 78 patients
participated in the trial phase of study.
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At this phase of study, 10 participants were
unable to follow-up investigation after
randomization; 3 in study group, 7 in placebo
group. The reasons for loss to follow-up were
as follows: giving up filling in the record (2 in
study group, 3 in placebo group), failing to
attend (1 in study group, 4 in placebo group).

Among 78 patients randomized, 68 people
(87.18% of all the patients randomized)
attended the final follow-up investigation and
were included in both groups to be analyzed.
The loss rate to follow-up was 12.82%.

Participants at 1% visit (n=117)

Excluded (n=31)
Reasons Notmesting eligible criterian=24)
Refused to participate (n=7)

Participants enrolled into pretrial phase (n=86)

»| ReasonsFailed to complete the record (n=5)

Excluded (n=8)

Failed to attend 2™ visit (n=3)

Participants enrolled into trial phase (n=78)

Study group (n=39)

+

Lostto follow-up (n=3)

Analyzed (n=36)

Fig.1. Flowchart of the Study Participants

Placebo group (n=39)

Lostto follow-up (n=7)

¥

Analyzed (n=32)
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Table 1. Demographic data of participants at the end of trial phase of the study

Age

Grou
P MeantSD(range). year

Study(n=36)  43.19£15.53(16-74)

Placebo(n=32)  41.34£13.55(18-65)

P value 602

Total(n=68) 42.32414.54(16-74)

Sex Family History
Male Female  Yes No
11 25 27 9
(30.6%) (69.4%) (75.0%) (25.0%)
8 24 25 7
(25.0%) (75.0%) (78.1%) (21.9%)
610 761
19 49 52 16

Table 1 presents the demographic
characteristics of both groups analyzed at the
end of the study. Among the total of 68 patients
analyzed at the end of trial phase, 49(72.1%)
were female patients and only 19 (27.9%) were
males. Mean age of the patients was 42 years,
and 52 patients (77%) reported family history
of RAS. No statistically significant differences

(p>0.01) were found regarding age, sex, family
history between study and placebo group.
Response of the participants to treatment
efficacy

The patients’ responses to the treatment
efficacy were evaluated based on consultation
data with them at the end of the trial phase.?
The results are shown in Table 2.

Table 2. The response of the participants to treatment efficacy
Study group Placebo group
parameter - - P value
(n=36) (n=32)

Subjective changes at the end of study(ie, feeling on the efficacy of
freatment)
Cure 0(25.0%)
Alotbetter 17(47.2%)
Alittle better 2(5.6%) 5(15.6%) - 001
No difference 8(22.2%) 23(71.9%) '
A little worse 0 4(12.5%)
A lotworse 0 0
Adverse effect

Yes 32(88.9%) 3(9.4%)

=.001
No 4(11.1%) 29(90.6%)

Much more participants taking study drug
believed their RAS was better during the trial
phase compared with those taking placebo. 9
out of 36 patients reported that no ulcer lesion
developed during the trial phase. For about
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78% (28 out of 36) of patients taking study
drugs, the improvement of symptom was
considered to be substantial. Meanwhile, most
of the patients included in placebo group
reported no improvement (23 out of 32) or
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worsening (4 out of 32) in their symptoms.
Most of patients (32 out of 36) in study group
complained of adverse effects during the period
of taking active drugs. (Table 2) The most
common adverse effect was mild diarrhea
accompanied by discomfort of abdomen

(n=27). Constipation (n=5) was also reported to
be another adverse effect.
Changes of ulcer symptoms in both groups
before and after study

The changes of ulcer symptoms (frequency,
pain score, duration, size of ulcers) at baseline
and at the end of study are shown in table 3.

Table 3. Changes ofulcer symptoms in both gsroups before and a fter studwy
Study group Placebo group
parameter - P2 walue
[(=36) (=32}
Freguency of nlcerfinean £5I2)
Basezlins Z6TE0 48 253051 258
1 wraar latar 117107 2220 .63 =001
26 change 56 2% o Q%q
P, wvalus =001 A0
Pain score of nlcerfimean £5I3)
Baszlin= S.64+0090 F56+x1.04 201
1 wear latar 3 58+35 07 219+1 20 =001
% changes SE 6% 4 3%
P, walus =001 07
Duration of nlcersimean 250, days)
Basezlin= 1314563 13 22517 o019
1 wraar latar 6 30+£5 53 12 4445 00 =001
%6 change 31 4% 3 Q%4
P, valus =001 BT3
STze of nlcersimmean £5T3, rrm)
Baszlin= 5142 91 5472 59 523
1 w=ar later 1.79+1 55 503232 =001
% changes 65 2% g 0%
P, valus =001 S515
P, value: p valve of infragroup comparizon, P, valwe: p value gf mfer gronp comparison

The results revealed that there were marked
reductions (more than 50%) in frequency, pain
score, duration, size of ulcers at the end of
study compared with those at baseline in study
group (p<0.001), while the placebo group
showed insignificant reductions. On
comparisons between study and placebo group,
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there were no significant differences in ulcer
symptoms at baseline, however, significant
differences were found at the end of study
(p<0.001).
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DISCUSSION

Recurrent aphthous ulcer is known to be
one of the most prevalent oral mucosal
diseases, and the exact etiology of RAS
remains unclear.? Current therapies for RAS
do not yield the satisfactory results. The
effects of drugs used in the treatments of RAS
are mainly limited to the improvement of
symptoms, and most of these drugs are
associated with severe long-term adverse
effect.

Some authors suggested that some
treatments using traditional herbal extracts
may be effective in the treatment of RAS,
although high quality studies would be
necessary to confirm those findings.®* And
according to a systematic review with meta-
analyses of natural products in the treatment
of RAS, the treatment by some natural
products seemed to reduce pain and size of
ulcers with low to moderate quality of
evidence.®®

Scutellaria  baicalensis, a traditional
medicinal plant of China, has been used
against microbial infections of respiratory
organ and gastrointestinal tract, cancer and
brain disorder over the last 2000 years.?®%’
Meanwhile,  Eleutherococcus  senticosus,
another one of the traditional medicines of
China, also known as “Siberian ginseng” in
Russia, are native to Eastern Asia, the
Himalayas, and Northeastern Russia.®* It has
been reported ES elicit effects on
inflammation.

No clinical study on combined use of SB
and ES in the treatment of RAS has been
found in the literature. Therefore, this double-
blind, randomized placebo-controlled trial was
conducted to evaluate the efficacy of SB-ES
drug in the treatment of patients with RAS.
Little information on the exclusion criteria
used for patient selection was given. Hence,
we selected exclusion criteria through our
preliminary  study. According to our
preliminary study, many patients taking study
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drugs complained of indigestion. Therefore,
RAS patients with severe gastro-intestinal
disorders were excluded from the study. And
those taking systemic drugs such as
glucocorticoids were also excluded because
they might influence the outcome of study.
The patients with Pellagra, Behcet’s syndrome
were also excluded from the study because of
lack of therapeutic efficacy.

Our preliminary study also showed that
the use of a high dose of study drugs for 20
consecutive days was most effective in the
treatment of RAS. Therefore, we set the
treatment period to 20 days and the daily dose
of 5 capsules 3 times daily.

Demographic analysis for the study population
showed that there were no differences
between study and placebo group in terms of
age, sex, and family history (table 1). A
study®® reported that 62% of patients with
RAS participated in the study had at least 1
other family member with a history of RAS.
According to our result, the proportion of
patients with family history of RAS was
77.9%, which was higher than that of above
study.

Response of the participants to treatment
efficacy

In the present study, we evaluated the
effects of this drug on improvement of RAS
symptom through consultation with patients at
the end of the study to examine the response
of patients to treatment efficacy. Now, no
consistent criteria for assessment of treatment
efficacy have been established. Therefore, in
this study, we considered the parameter
“patient response” described by some
authors® as one of important indices
reflecting the efficacy of drug. We finally
analyzed the association between patients’
responses to treatment efficacy and the
changes of ulcer symptoms. According to the
analysis, the patients that reported “cure” were
all ones with no ulcer during trial phase, and
“a lot better” were strongly associated with a
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marked decrease in the frequency of ulcers
with reduction of ulcer pain score, size and
duration. And “a little better” were associated
with reduction of pain score, size and duration
without any change of frequency of ulcers.
Whether this will be a criterion for evaluating
the effect of drug will be discussed further.
According to the results of the study (table 2),
28 out of 36 participants (78%) in the study
group reported that their symptoms were
improved before the treatment. Among 9
patients in the study group that reported no
onset of ulcer during the trial phase of study,
one patient didn’t have any ulcer lesion for 3
years and 8 months after administration of
drug (administered in 2018) and other one
(administered in 2019) for 2 years and 3
months, another one for 18 months. This
proportion is also expected to increase as the
observation period increases. It is considered a
very positive result that not even one episode
occurred for more than 1 year in many
patients who had more than 2 episodes per
month before the treatment. No patient in the
study group complained that the symptoms
were worse than before the treatment.

Most drugs used in the treatment of RAS
are associated with serious short term, long-
term adverse effects that limit their use.®3
The majority of patients (88.9%) included in
the study group complained of adverse effects
during the periods of drug use. (table2) The
main adverse effect complained by patients
was indigestion. But, the patients reported that
these adverse effects were deemed well
tolerable. In cases with severe side effect, the
gastrointestinal symptoms could be alleviated
by the combined use of antacids or laxatives
during the period of taking drugs or by
cessation of taking active drugs.

Changes of ulcer symptoms in both groups
before and after study

One of the ulcer symptoms that showed the
most significant improvements in our study
was the frequency of ulcers. Several studies®
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13,38 have reported decreases in frequencies of
ulcers in their patients following the use of
different drugs. However, the observation
periods of most of these studies were less than
6 months. In the study, we evaluated the long-
term effect of this therapy by setting the
follow-up period to 1 year. Our results (table
2) showed a significant decrease in the
frequency of ulcers at the end of the study
compared to before the treatment in the study
group (p<0.001). And no significant
difference was found in the frequency of
ulcers in both groups at baseline, but there was
significant reduction in the frequency of ulcers
in study group after 1 year compared to that of
placebo group (p<0.001). The percentage
reduction of study group was 56.2%.

Pain is the main reason why patients with
RAS visit the hospital and reducing pain is an
important goal of treatment. In our study, the
treatment by active drug achieved the
satisfactory goal by the significant reduction
in pain score after treatment (P<0.001).
However, the placebo group didn’t show any
statistically significant pain reduction. Several
researchers reported reduction of pain score
when wused the some drugs such as
pentoxifylline, levamisole etc.’*'® And it has
been reported that combination of levamisole
and prednisolone (immunosuppression and
anti-inflammatory) showed more reduction in
pain score than levamisole used alone (38%,
33%, respectively).®®

According to our results, the percentage
reduction of pain score in the study group
after study compared to before the study was
58.6%, showing more reduction than above-
mentioned study. The average size of ulcers
recorded at the peak of each ulcer episode was
significantly decreased in the study group at
the end of study (table2, p<0.001). And
statistically significant difference (p<0.001) in
ulcer size was also seen between both groups
after the completion of study. And marked
reduction in the duration of ulcers before
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study and after the completion of study was
also seen in study group (table 2).

Some researchers demonstrated in an ex
vivo human nasal mucosal model that
combination of SB, ES, Vitamin C could
block allergic early and late phase mediators
and significantly suppress the release of
proinflammatory, Thl-, Th2, Th17- derived
cytokines, which was at least comparable to a
topical corticosteroid.*® And it has been found
that SB and ES herbal nasal spray could
relieve nasal congestion in a mucosal model
and in clinic. They suggested that this spray
can be potentially used in acute and chronic
sinusitis, allergic rhinitis, viral infections of
upper respiratory tract.*® With reference to
these facts, the efficacy of SB-ES drugs on
RAS seemed to be due to the combination of
immunosuppressive  effects and  other
pharmacological effects of both herbal
compounds.

The limitations of the study were that
application methods (dose and frequency of
drug application, etc.) in relapsed patients who
were not cured was not established, and the
long term effects of the drug for more than 1
year were not elucidated.

CONCLUSION

According to this 1-year study, the use of
SB-ES drugs can markedly improve the main
symptoms of RAS (frequency and pain of
ulcers) when used at a dose of 5 tablets, trice
daily for 20 consecutive days in RAS patients
with no digestive disease, or Behcet
syndromes, or pellagra. Further studies are
needed to evaluate the long-term effect of the
drug, and to compare with other drugs for the
treatment of recurrent aphthous stomatitis.
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