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Abstract

Objective: Low back pain is one of the most common subjective symptoms presenting in Japan, but has no
established curative therapy. Non-steroidal anti-inflammatory drugs (NSAIDs) are commonly prescribed for low back
pain, and are generally effective in alleviating pain; however, such drugs are frequently associated with adverse
effects such as gastrointestinal symptoms. The present study thus investigated the effectiveness of a compound
supplement containing piperines, theanine, creatine, o-lipoic acid, and proteoglycan for managing the subjective
symptoms of low back pain.

Methods: We conducted a double-blind, placebo-controlled, parallel-comparison study in 79 adult men and
women with chronic low back pain. Subjects took either placebo or the investigational compound supplement
containing long pepper extract powder at a dose of 150 mg (45 ug as piperines), theanine at 50 mg, creatine at 250
mg, o-lipoic acid at 3 mg, and salmon nasal cartilage extract powder at 50 mg (10 mg as proteoglycan) or placebo
for 8 weeks. Subjective symptoms were assessed immediately before starting to take the supplement or placebo
(baseline), 4 weeks after the start (Week 4), and 8 weeks after the start (Week 8).

Results: Japan Low Back Pain Evaluation Questionnaire (JLEQ) scores were significantly lowered at Week 4
and Week 8 in the supplement group compared to those measured at baseline, and they were significantly lower at
Week 8 compared to those of the placebo group (P=0.022). Approximately 30% of the JLEQ score of low back pain
in the supplement group showed significantly improved compared to the placebo group. No clinically significant
adverse events were reported during the study period.

Conclusions: The compound supplement tested herein, provided some relief for subjects with low back pain,
and therefore could be useful in managing low back pain, and safe alternative or complement to NSAID therapy.

C J

Keywords: Low back pain; Supplement; JLEQ (Japan Low Back Pain
Evaluation Questionnaire)

Introduction

Various pathologies and diseases underlie the onset and
progression of low back pain, which is one of the most common
subjective symptoms reported in Japan. According to the 2010
Ministry of Health, Labour and Welfare (MHLW) Comprehensive
Survey of Living Conditions, low back pain ranked first among the
health issues complained about by men (89.1 men per 1,000) and
second among those affecting women (117.6 women per 1,000) [1].
Low back pain is defined mainly by such elements as location of the
pain, duration since onset, and cause. In general, low back pain is
defined as a pain localized between the palpable inferior end of rib and
the gluteal fold, and is classified based on duration into acute low back
pain (less than 4 weeks from onset), sub-acute low back pain (from 4
weeks to less than 3 months from onset), and chronic low back pain (3
months or longer from onset) [2,3]. With regard to classification by

cause, in some cases the pain has an obvious cause that falls into one of
five groups (spine-derived, nerve-derived, viscera-derived, angiogenic,
and psychogenic); however, many of the patients with low back pain
have no obvious cause and are classed as nonspecific low back pain
without accompanying red flags or radiculopathy that might suggest
complicated serious spinal disease.

The standard treatment for nonspecific low back pain is
conservative therapy including medication, exercise therapy, physical
therapy, and orthosis, depending on the pain and the dysfunction.
While alternative therapies, such as manipulation, massage and
acupuncture and cognitive behavioural therapy are also performed, a
definitive treatment has not been established. Most low back pain
currently presenting in Japan is treated with nonsteroidal anti-
inflammatory drugs (NSAIDs), which are generally effective in
alleviating pain [4], but also frequently associated with adverse
gastrointestinal symptoms [5].

We therefore developed a supplement for treating low back pain
that contains agents considered to relax stiff muscles, stimulate blood
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flow, and/or affect intervertebral disc changes due to aging. The aim of
the present study was to investigate the effect of this compound
supplement on low back pain, mainly of the nonspecific chronic type,
in a placebo-controlled, double-blind, parallel-group study.

Materials and Methods

Subjects

Adult men and women with subjective low back pain (including
only those with constant or intermittent low back pain for 3 months or
longer, and excluding those with transient symptoms) were recruited
by FANCL Corporation for this study. Subjects were excluded based
on the following criteria: suspected complication of serious spine
disease, such as tumors, inflammation, and bone fractures; suspected
complication of serious radiculopathy; receiving surgical treatment at
a medical institution; taking regular oral medication or supplements
that contain long pepper extract powder, theanine, proteoglycan,
creatine, and/or a-lipoic acid; taking regular oral medication or
supplements that could affect cartilage, muscle, or blood flow;
currently pregnant or breastfeeding.

Investigational product

The investigational product was a tablet constituting 150 mg of long
pepper extract powder (45 g as piperines), 50 mg of theanine, 250 mg
of creatine, 3 mg of a-lipoic acid, and 50 mg of salmon nasal cartilage
extract powder (10 mg as proteoglycan), as well as folic acid, vitamin
B6, and vitamin B12 (Koshilax, manufactured by FANCL Corporation,
89-1 Yamashita-cho, Naka-ku, Yokohama, Kanagawa, Japan). The
placebo in this study was a tablet not containing any of these agents.
These two tablets were indistinguishable from each other on
appearance and were formulated such that four tablets constituted one
daily dose.

Methods

We designed a double-blind, placebo-controlled, parallel-
comparison study. Subjects were assigned an identification based on
order of enrollment by a person not directly involved in the study, and
were then randomly assigned to one of the two groups using Microsoft
Excel (Microsoft Corp.). In the process of subject assignment,
background factors were taken into consideration to avoid biased
distribution in terms of the Japan Low Back Pain Evaluation
Questionnaire (JLEQ) score [6] taken before starting, age, sex,
occupation, form of employment, presence or absence of causative
disease of low back pain, past history, status of attending a clinic or
hospital, and exercise habit. Participants in the study (subjects) and
people who conducted the study (investigators) were blinded, and
neither the subject nor the investigators knew which tablet was taken.
The order of assignment was sealed from the person in charge until
the statistical analysis was completed. The administration period was
set to consecutive 8 weeks, and 4 tablets of the investigational product
or placebo were taken once daily after breakfast with a glass of water.
Observations were conducted three times in total: before starting to
take tablets, 4 weeks after the start (Week 4), and 8 weeks after the
start (Week 8). In principle, subjects were prohibited to start new
supplements, health foods, medication, or other treatment during the
study period, and were advised not to change their lifestyle. In
addition, physical condition and status of compliance were reviewed
using a diary.

Endpoints

The JLEQ was set as the primary endpoint. This scoring system was
developed in 2007 by the collaborative work of three medical
associations, including the Japanese Orthopaedic Association, that
took the lifestyle habits of Japanese people into consideration to
evaluate the patients’ view of their health-related quality of life specific
to diseases causing low back pain [6]. It is also used as an evaluation
method for intervention in clinical studies of patients with chronic low
back pain [7]. The JLEQ consists of self-assessment using a visual
analog scale (VAS) [0 to 100 points] and 30 questions that measure
daily motor function and health and mental condition by a 5-point
scale [0 to 120 points], thus enabling multilateral evaluation including
social life and psychological aspects. In the JLEQ evaluation, the self-
assessment of pain using VAS and the total score of 30 questions
(JLEQ score) are separately assessed. The JLEQ score reflects the
average condition during the period from a few days to one month,
and a higher score indicates a more serious condition.

Statistical analysis

Data are shown mean + SEM and various statistical methods were
employed for analysis according to the characteristics of the data. For
non-parametric data, we used the Wilcoxon signed rank test (with
correction based on Bonferroni inequality) for intragroup comparison
and the Mann-Whitney U-Test for intergroup comparison. For
parametric data, we used repeated measurement analysis of variance to
assess intragroup change and the unpaired T test at each observation
point for intergroup comparison. SPSS14.0 for Windows was used for
all statistical analyses and the level of significance was set at 5% (two-
sided).

Ethical consideration

The study was conducted in accordance with the ethical principles
derived from the Declaration of Helsinki and “Ethical guidelines for
epidemiological studies”, after obtaining the approval of the FANCL
clinical trial ethics committee. The principal investigator of this study
provided a verbal explanation of the purpose, methods, and period of
the study, as well as the investigational product, to the subjects who
volunteered to participate in this study, and written, signed consent
was obtained after confirming that the participant thoroughly
understood the details of the study. The expenses required to conduct
this study were provided by FANCL Corporation, and there were no
other companies or organizations with conflicts of financial interests
to declare.

Results

This study was conducted from January 2013 to April 2013. Of the
80 subjects who volunteered, one subject dropped out for personal
reasons after randomization, thus the supplement administration
started with 79 subjects. One subject then dropped out due to
exacerbation of low back pain, and 3 subjects did not undergo
scheduled tests for personal reasons. Therefore, 75 subjects completed
the study to the final tests. The results were tabulated every 4 weeks.
Twelve subjects who had 20% or more missing data or took less than
85% of the required amount of the study tablet were excluded from the
final analysis, which comprised the data of 63 subjects, 30 men and 33
women (Figure 1). The mean age was 44 years, ranging from 24 to 72
years. Table 1 detail the subject backgrounds, Figure 2 represents the
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JLEQ results, Figure 3 represents the changes in JLEQ score (%), and
Figure 4 shows the VAS assessments of low back pain.

Placebo Supplement
Sex (male/female) 14/15 16/18
Age (years) 44(24-64) 44(26-72)

Table 1: Background of subjects. Values are mean (range).

‘Assessed for elighilty
=80

dropped out for parsonal

reasons (0=1)

Enroliment

Alocation

Supplement Group Placebo Group
n=40 (n=39

dropped out dus to

Drops out ater
Exposure

Analysis

Figure 1: Flow Chart: Summary of enrolment, randomization,
dropping out of subjects after exposure, and study analysis.

30

#

15
:|*p=0, 022

10 #

Score

—e—Supplement group
—0-Placebo group

Owk 4wk 8wk

Figure 2: JLEQ Score: The time course of JLEQ score assessment for
the investigational product taken for 8 weeks in both the
supplement group and the placebo group is shown. The
supplement group score decreased significantly in Week 4 and
Week 8 compared to the initial baseline score, and at Week 8 it was
significantly lower than the placebo group (P=0.022). “p<0.05,
placebo group vs. supplement group, *p<0.05, 0 week vs. 4 week, 8
week. Statistical analysis was performed with one-way analysis of
variance and Bonferroni adjustment. Values are means + SEM,
n=63.

The mean JLEQ score was significantly reduced in the group taking
the investigational product (the supplement group) at 4 weeks (13.3

1.5) and 8 weeks (12.3 + 2.1) after the start of administration
compared to those measured before taking the supplement (baseline,
25.1 + 3.2) (Figure 2). At 8 weeks, the JLEQ score was also significantly
lower in the supplement group compared to the placebo group. The
change in JLEQ score (%) in the supplement group was 30.9 + 11.7 at 4
weeks and 29.2 + 18.4 at 8 weeks after the start of administration,
showing approximately 30% improvement continuously from 4 weeks,
and significantly higher improvement at both time points compared to
the placebo group (Figure 3). With regard to the number of subjects
who showed improvement in the score, 27 subjects showed
improvement, 1 showed no improvement, and 6 showed aggravation
at 4 weeks in the supplement group (n=34), while 20 subjects showed
improvement and 9 showed aggravation in the placebo group (n=29).
At 8 weeks after the start of administration, 29 subjects showed
improvement and 5 showed aggravation in the supplement group,
while 19 subjects showed improvement and 10 showed aggravation in
the placebo group.

The VAS score of low back pain in the supplement group was
significantly reduced at 4 weeks (36.1 + 4.0) and 8 weeks (30.6 £ 3.4)
compared to baseline scores (47.6 + 3.8). In the placebo group,
although the score was also significantly reduced at 4 weeks (39.3
4.1) compared to baseline (50.9 * 4.1), the score was slightly elevated
at 8 weeks (40.8 + 4.1). Intergroup comparison at 8 weeks indicated a
tendency for a lower score in the supplement group compared to those
taking placebo, although the difference was not statistically significant
(P=0.059) (Figure 4). No clinically significant adverse events were
reported throughout the study period.

6o —e—Supplement group

—0-Placebo group
50

40
30 —

20

Changein Score(%)

Owk 4wk 8wk

Figure 3: Change in JLEQ score (%): The time course of JLEQ Score
in both the supplement and placebo groups over 8 weeks shown as
the change in score (%) before and after treatment. The supplement
group showed an improvement ratio of approximately 30%
continuously from Week 4 of treatment, and this change was
significantly higher than that recorded for the placebo group at
Week 4 and Week 8 of treatment. Statistical analysis between
groups was performed with the Mann-Whitney U test. Values are
means + SEM, n=63. *Mann—Whitney U test, P<0.05.
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Figure 4: VAS assessment of low back pain: The time course of low back pain assessment by VAS in both the supplement group and the
placebo group when the investigational product was taken for 8 weeks is shown. The VAS decreased in both groups in Week 4, but remained
low only in the supplement group in Week 8 of treatment. *p<0.05, 0 week vs. 4 week, 8 week. Statistical analysis was performed with one-way
analysis of variance and Bonferroni adjustment.Values are means + SEM, n=63.

8wk

Discussion

The main findings of the present study as follows; (1)
Approximately 30% of the JLEQ score of low back pain in the
supplement group showed significantly improved compared to the
placebo group; (2) In addition, VAS scores of low back pain were
significantly reduced only in the supplement group compared to
baseline; (3) No adverse events were associated with the investigational
product during the study period. Therefore, these results suggest that
the compound supplement tested herein, containing piperines,
theanine, creatine, a-lipoic acid, and proteoglycan, provided some
relief for patients with low back pain, and therefore could be useful in
managing low back pain, particularly in elderly patients and safe
alternative or complement to NSAID therapy.

Validation of compound supplement tested in this study

Concerning the compound supplement tested herein, long pepper
extract powder reportedly accelerates recovery of normal skin
temperature and stimulates blood flow [8]. Although capsicum and
ginger are also well known to improve blood flow, their unique and
strong flavor make long pepper a preferable choice. Theanine was

included in the supplement with the expectation that its relaxing effect
would provide muscle relaxation and blood flow improvement, based
on increased alpha wave activity on electroencephalograms [9].
Creatine is expected to enhance energy production in the muscle, and
a-lipoic acid increases the uptake of creatine [10]. Finally,
proteoglycan was included to improve age-related reductions in
cartilage metabolism [11].

Possible mechanisms of pain relief by compound supplement

Capsaicin, the active ingredient of capsicum, activates the transient
receptor potential vanilloid 1 (TRPV1), an ion channel-type receptor
that is expressed in the sensory nerve system and acts via the
sympathetic nervous system to increase the secretion of adrenaline
from the adrenal gland to accelerate the production of body heat
[12-16]. The piperines (long pepper extract powder) contained in the
investigational product of this study also induce TRPV1 activation
[17]. In addition, although there are no reports on the effectiveness of
piperines in improving low back pain, application of a capsaicin patch
for three weeks alleviated symptoms in patients with non-specific
chronic low back pain [18,19]. While desensitization has to be
considered in pain relief effects from localized treatment, oral intake
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could relieve low back pain due to elevation of the skin temperature.
Since theanine has been known that facililation of vasodilator, nitric
oxide (NO) production in endothelial cells and [20], it can be assumed
that theanine can reduce the low back pain via reduced to algesic
substances in the lumber area. Actually, there are reports that spa
therapy and balneotherapy may be effective for treating patients with
low back pain [21,22]. Also the blood concentration of an endogenous
morphine, beta-endorphin levels were augmented under in vivo
hyperthermia [23]. Although the precise mechanism underlying
nutritional intake could improve low back pain is unknown, it is likely
that both heat production and improving local blood flow effects acts
synergistically on the analgesia. Since the subjects in these previous
studies were mainly young adults without concurrent diseases and
who perform office work that involves sitting at a desk for extended
periods of time, it was therefore conjectured that the other ingredients
in our formulation such as creatine and a-lipoic acid also acted in an
integral manner to improve muscle stiffness and blood flow, leading to
alleviation of low back pain symptoms within a relatively short period
of time. But further studies needed to clarified these possibilities.

Methodological consideration

Pain can be deeply associated with psychological factors, and the
analgesic effect of placebo has been proved in various studies [24], and
in this study too, a certain level of effectiveness was observed in the
placebo group. However, while the placebo effect tended to diminish
with time, the positive results in the supplement group continued from
4 weeks after the start of administration until 8 weeks. These findings
thus indicated a direct effectiveness of the investigational product.

Clinical significance and future direction

The supplement under investigation herein was introduced on the
market as Koshilax, manufactured by FANCL Corporation,
Yokohama-shi, Kanagawa, Japan, as a commercial product for low
back pain. After its launch a large-scale self-administered
questionnaire survey was conducted by mail on 2,052 consumers who
were using this product. The 757 eligible responses (response rate:
37%) were analyzed for the status of low back pain and the
characteristics of the effect after taking the supplement, and the
usefulness of the supplement was reconfirmed [25]. There was a
tendency for a better effect in patients with a shorter duration of
morbidity and in women, suggesting the possibility of different effects
depending on individual patient backgrounds. In the future, a study
design has to be carefully developed from a more clinical point of view,
in terms of selecting the subjects and sample size. Further validation of
the effect of the supplement assessed herein is necessary and more
research is needed into the mechanisms underlying low back pain.
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