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Purpose: To evaluate the efficacy of a new food-grade lecithin formulation of standardized
extracts of Zingiber officinale and Acmella oleracea on pain and inflammation.

Patients and Methods: Pilot study with one-group pretest—posttest quasi-experimental
design in which 50 subjects with moderate knee osteoarthritis (OA) (mean age: 62.46+8.45)
were supplied for four weeks with two tablets/day.

Results: Primary outcomes were 1) the evaluation of pain intensity, by a 30-day visual
analogue scale (VAS) and 2) the assessment of knee function by WOMAC (Western Ontario
and McMaster Universities Arthritis) Index and by Tegner Lysholm Knee Scoring collected
at baseline, at 15 and 30 days after treatment. Secondary outcomes were 3) health-related
quality of life, by the ShortForm36 (SF-36); 4) inflammation grade by C-reactive protein
(CRP) and erythrocyte sedimentation rate (ESR); and 5) body composition by dual-energy
X-ray absorptiometry (DXA) measured at baseline and 30 days after treatment. Data showed
significant effects of supplement intake for WOMAC (B=-3.27, p<0.0001), Lysholm
(B=1.06, p=0.0003), CRP (B=-0.13, p=0.006), ESR (p=—3.09, p=0.004), physical activity
(B=4.3, p=0.009) and fat-free mass (p=376.7, p=0.046). A significant VAS’s decrease over
time was observed in both knees (left: f=—0.08, p<0.0001; right: B=—0.07, p<0.0001).
Conclusion: The tested formulation seems to be effective and also free of side effects.
Keywords: pain, knee osteoarthritis, dietary supplements, Phytosome®

Introduction

Knee osteoarthritis (OA) is ranked as the 11th highest contributor to global dis-
ability in the world; the global prevalence of knee OA is 3.8% (95% uncertainty
interval (UI) 3.6% to 4.1%) with no discernible change from 1990 to 2010. Its
prevalence is higher in females than males and disability related to knee OA has
increased from 10.5 million in 1990 to 17.1 million in 2010. OA is predicted to
become the fourth leading cause of disability worldwide by 2020." In the US, the
prevalence of diagnosed arthritis among adults (more than 18 years), estimated
is 21.6%, or
46.4 million; in particular, arthritis prevalence is higher in adults of more than 65

using the annual average from the 2003-2005 NHIS surveys,

years but two-thirds of the adults with arthritis are younger than 65 and more than
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60% were women. The number of persons with arthritis is
projected to increase to nearly 67 million by 2030, an
increase of more than 40%. The prevalence of activity
limitations was higher in adults of more than 65 years
old, affecting more than 22% of them; joint symptoms
led to activity limitation in 40% of the adults with arthritis
and this outcome is supposed to increase to 25 million
(9.3% of the adult population) by 2030. Affected people
have a worse health-related quality of life.” In Europe OA
is the most common type of arthritis, it is estimated to
affect more than 40 million people, its prevalence is 35%
among people aged 50-59 years, and 55% for people over
70 years of age, while the lifetime risk for knee OA is
45%. In Italy, knee OA affected 4 million people, its
prevalence is 50% among people aged 15-79; in particu-
lar, it hurts more women than men among people of more
than 55 years old and more men than women among
people younger than 45 years old. Joint symptoms affected
9.6% of men and 18% of women over 65 years old.*
Care and management of knee OA pain remains very
complex. Despite advances in medicine and numerous
agents that counteract knee OA pain, millions of patients
continue to suffer from knee OA. Recently, attention has
been given in the identification of novel botanical inter-
ventions producing both analgesia, by interacting with
nociceptive-transducing channels, and anti-inflammatory
activity. Ginger and acmella are recognized among bota-
nicals with anti-inflammatory and analgesic activity,”°
therefore they are dietary botanicals supplements poten-
tially useful in the management and treatment of the OA.
Acmella oleracea is known by traditional medicine for
its power against toothache pain.” The well-recognized
anesthetic activity of Acmella is due to one of its active
compounds: the pungent alkamide-like spilanthol, that
have been related to different processes, studied in vitro
and in animal models, including inhibition of prostaglan-
din synthesis,® activation of opioidergic,” serotoninergic
and GABAergic systems'® and anesthetic activity through
blockage of voltage-gated Na channels.'' Moreover, the
anti-inflammatory activity of dried flowers of Acmella has
only been proven on the commonly used lipopolysacchar-
ide-activated murine macrophage model, RAW 264.7."
These findings suggest that spilanthol can be a useful
inhibitor of inflammatory mediators and is potentially
COX-2
inflammatory drugs (NSAIDs) non-responders.

applicable for selective nonsteroidal anti-

Also, gingerols and shogaols of Zingiber officinale
have analgesic and anti-inflammatory activity.” These

compounds act as agonist of transient receptor potential
(TRPV,)
receptors13 and, at the same time, exhibit inhibitory activ-

cation channel subfamily V member 1

ity on arachidonic acid metabolism via the COX, (prosta-
glandins, thromboxanes).'*!>

The aim of this pilot study is to verify the efficacy of
a new food-grade lecithin formulation of standardized
extracts of Zingiber officinale and Acmella oleracea in

the care and management of knee OA.

Materials and Methods
Study Design

This is a one-group pretest—posttest quasi-experimental
pilot study design, in which all the participants received
the treatment (without control group).

Subjects

This study was performed in volunteer outpatients referred
to the Rehabilitation Department of Santa Margherita
Institute, University of Pavia, Pavia. This is a convenience
sampling. Inclusion criteria were as follows: 1) established
moderate knee OA (classification 1-3 according to Kellgren
and Lawrence system for classification of knee OA); 2)
Lequesne Index of 6-10; 3) body mass index (BMI) between
22 and 30 kg/m?; 4) aged 40-75; 5) no drugs for OA, such as
nonsteroidal anti-inflammatory drugs (NSAIDs); 6) no use
of dietary supplements. Subjects with diabetes, metabolic
disease, or neoplasia, as well as the patients with disabling
diseases that could directly affect muscle weakness (such as
neurological diseases, hip fractures, or amputations), were
excluded.

All the participants received the treatment (ie new
food-grade lecithin formulation of standardized extracts
of Zingiber officinale and Acmella oleracea).

The study was carried out in accordance with the
relevant guidelines of the Declaration of Helsinki (1964),
its amendments and the general principles of ICH
Harmonised Tripartite Guidelines for Good Clinical
Practice (ICH Topic E6, CPMP/ICH/135/95). At the
beginning of the study, the written informed consent,
reviewed by the Ethics Committee, was obtained from all
individual participants included in the study, according to
ICH-GCP, the ethical principles that have their origin in
the Declaration of Helsinki and the regulatory and legal
Italy. The study was
Ethics Committee of the

requirements in conducted

after approval from the
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University of Pavia no. 1206/15012017 (clinicaltrial.gov:
n. NCT03907787).

Dietary Supplement

The food-grade lecithin-based formulation of Zingiber
officinale and Acmella oleracea standardized extracts
(Mitidol™) involved in the study was prepared and pro-
vided by Indena S.p.A. (Milan, Italy). This formulation
consists in the association of the two standardized extracts
Zingiber officinale and Acmella oleracea combined with
sunflower lecithin in a 1:1 weight ratio (expressed as the
sum of the botanical extracts and lecithin, respectively);
food additives such as microcrystalline cellulose (E460),
sucrose esters of fatty acids (E473), hydroxypropyl cellu-
lose (E463) and silicon dioxide (E551) are also included in
the formulation in order to improve physical and techno-
logical characteristics of the product.

For the clinical study, 350 mg of the lecithin-based
formulation of Zingiber officinale and Acmella oleracea
standardized extracts were formulated by Indena S.p.A. as
film-coated tablets, corresponding to a content of 37.5 mg
of Zingiber officinale and 7.5 mg of Acmella oleracea
respectively (HPLC).

Coated tablets contained also food additives suitable for
tabletting, namely bibasic calcium phosphate dihydrate (Di-
Cafos® D160), polyvinylpolypirrolidone (Polyplasdone®
XL), sodium croscarmellose (Solutab® A-IP), silicon diox-
ide (Syloid® 244FP), magnesium stearate and talc; tablets
were also coated with a hydroxypropylmethylcellulose-
based film-coating system.

Before releasing, the film-coated tablets containing the
food-grade lecithin formulation of Zingiber officinale and
Acmella oleracea standardized extracts were tested for
appearance, average mass, uniformity of mass, HPLC-
content of Zingiber officinale and Acmella oleracea
extracts, disintegration time and microbiological quality.

The participants were asked to report any adverse
events. Moreover, they were asked to undergo laboratory
tests (liver and kidney function, blood count with formula,
lipid and glucidic profile) that have been assessed at base-
line (t0) and after 30 days of treatment (t2), in order to
detect any changes in their health during supplementation.

Primary and Secondary Outcomes

We considered as primary outcomes: 1) the evaluation of
pain intensity, by a 30-day VAS and 2) the assessment of
knee function by WOMAC Index'® and by Tegner
Lysholm Knee Scoring.'” As secondary outcomes were

evaluated: 1) the Health-related quality of life, by the
SF-36, 2) the inflammation by CRP and ESR, and, 3) the
body composition by DXA.

Assessment of Knee Function by
WOMAC (Western Ontario and
McMaster Universities Arthritis) Index
and by Tegner Lysholm Knee Scoring

Scale
The WOMAC pain scale consists of five questions that
assess pain while walking on a flat surface, going upstairs
or downstairs, in bed at night, sitting or lying, and standing
upright.'® Responses are recorded on a five-point Likert
scale, with a higher score representing a greater level of
pain. This scale has been shown to be valid and reliable in
hip and knee OA populations. We have used the validated
WOMAC Italian version.'®

Moreover, each patient completed a self-report ques-
tionnaire, Tegner Lysholm Knee Scoring Scale, related to
knee symptoms and function.'” Lysholm scores were cate-
gorized into poor (<65), fair (65-83), good (84-90) and
Excellent (>90).

Both WOMAC and Lysholm scores were collected at
baseline (t0), 15 days (t1) and 30 days (t2) during dietary

supplements administration.

Visual Analogue Scale (VAS) of Pain

The visual analogue scale (VAS) is an instrument that tries
to measure a characteristic or attitude that is believed to
range across a continuum of values and cannot easily be
directly measured. For example, the amount of pain that
a patient feels ranges across a continuum from none to an
extreme amount of pain. The VAS score is determined by
measuring in millimeters from the left-hand end of the line
to the point that the patient marks.'” Our sample under-
went a 30-day VAS evaluation.

Health—Related Quality of Life

The participants were tested with the Short-Form 36-Item
Health Survey (SF-36)° to assess their quality of life. This
questionnaire is a valid generic measure that is used for
rating health-related quality of life in several research
fields because of its validity, high internal consistency,
and high test-retest reliability. The quality of life SF-36
was administered at t0 and after 30 days of treatment.

Journal of Pain Research 2020:13
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Assessed for eligibility (n=81 )

[ Enrollment ]—>

\d

[ Allocation ]

Excluded (n=29)

- Not meeting inclusion criteria (n= 13 )
- Declined to participate (n=11)

- Other reasons (n= 5)

Allocated to intervention (n= 52 )
-Received allocated intervention (n= 51)

-Did not receive allocated intervention (n= 1)

[ Follow-Up ]

Lost to follow-up (give reasons) (n=10)

Discontinued intervention (give reasons) (n= 1)

[ Analysis |

Analysed (n=50 )
- Excluded from analysis (n=1)

Figure | Flow diagram of the study.

Body Composition by Dual-Energy X-Ray
Absorptiometry (DXA)

Body composition such as fat-free mass (FFM), fat mass
(FM), gynoid and android (subcutaneous or visceral) fat
distribution was measured with dual-energy X-ray absorp-
tiometry (DXA) using a Lunar Prodigy DXA (GE Medical
Systems) both at t0 and after 30 days of treatment. The
in vivo CVs were 0.89% and 0.48% for whole-body fat
(fat mass) and FFM, respectively. Abdominal subcuta-
neous fat (SAT) and visceral fat (VAT) were estimated
within the android region (Corescan, Lunar Prodigy
DXA, GE Medical Systems).

Blood Sample Measurements of
Inflammation Markers in Plasma:
C-Reactive Protein (CRP), Erythrocyte
Sedimentation Rate (ESR)

Fasting venous blood samples were drawn between 8 am
and 10 am, with the subjects in a sitting position. Blood
handling and collection were carried out under strictly
standardized conditions. High-sensitivity C-reactive pro-
tein (CRP), erythrocyte sedimentation rate (ESR) were
measured both at t0 and after 30 days of treatment. High-

Sensitivity CRP was determined by immunonephelometry
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Table | Descriptive Statistics of the Studied Variables Measured
in the Sample at Baseline (TO) and After 30 Days of Treatment
(T2)

N=50 (20 Males): Baseline (t0): | After 30
(Mean Age 62.4618.45 SD): MeantSD: Days (t2):
(Mean Height 1.6210.10 SD): MeantSD:
BMI (kg/m?) 28.26+3.71 26.93+6.44
Fat-free mass (g) 43,317.86 43,535.31
+8812.937 +8991.567
Fat mass (g) 29,387.54 28,420.94
+12,330.77 +11,485.22
VAT (g) 2029.36 2029.625
+5895.902 +5978.721
ESR (mm/h) 24.78+13.65 21.64+14.85
CRP (mg/L) 0.33+0.65 0.21+0.47
SF-36
Physical activity 74.5+23.54 789612251
Role limitations due to physical | 58.08+36.67 63.16+33.97
health
Pain 50.68+28.18 54.55+30.81
General health 53.68+16.91 53.84+17.87
Vitality 53.76+15.08 54.94+16.39
Social functioning 62.36+19.97 63.94+23.44
Role limitations due to 66.48+33.31 71.92£30.71
emotional problems
Emotional well-being 63.38+29.31 61.64+29.39

Abbreviations: BMI, body mass index; VAT, visceral fat; ESR, erythrocyte sedi-
mentation rate; CRP, C-reactive protein; SF-36, Short Form36; SD, standard
deviation.

(Dade Behring, Marburg, Germany). ESR was analyzed by
capillary photometry (Test 1, Alifax).

Statistical Analysis
To evaluate statistically significant pre- and post-treatment

changes (time), each continuous outcome was analyzed

21,22

using linear mixed model effect (nlme R package);

Table 2 Descriptive Statistics of the Lhysolm and WOMAC
Variables Measured (T0), After 15 Days of Treatment (TI) and
After 30 Days of Treatment (T2)

N=50 (20 Males): | Baseline (t0): | After 15 After 30
(Mean Age 62.46 | MeantSD: Days (tl): Days (t2):
+8.45 SD): MeantSD: | MeantSD:
(Mean Height

1.62%0.10 SD):

Lhysolm 65.06+15.55 70.31+13.84 | 73.46+14.53
WOMAC 44.31%15.28 39.79x15.19 | 38.14%15.19

Abbreviations: WOMAC, Western Ontario and McMaster Universities Arthritis;
SD, standard deviation

while for ordinal categorical variable, a cumulative link
mixed model (CLMM)** (implemented in the clmm func-
tion of the ordinal R package) was fitted. A random inter-
cept for each subject (1|subject) was added to all the
models in order to account for intra-subject correlation
produced by the repeated outcome’s measurements (at
different pre- and post-treatment times) carried out on
the same subjects. All models were adjusted for sex, age
and height. Normality of residuals was assessed graphi-
cally and with Shapiro—Wilk test. P-values <0.05 on
2-sided test are considered as statistically significant.

To evaluate VAS’s means change over time, we fitted a
linear mixed model for analyzing longitudinal data,**
separately in the two knees, taking into account intra-
subject correlation and temporal effect for sampling/mea-
suring, thus including in the model an autocorrelation term
(corAR1) and a random intercept in the form of time|
subject.

Pearson’s pairwise partial correlations (r), adjusted for
sex, age and height, and their corresponding p-values,
were also calculated to investigate the linear relationship
between selected variables both at pre- and post-treatment.
Data are presented as meantstandard deviation (SD), and

all the analyses were performed using R 3.4.2 software.””

Results

We have analyzed 50 subjects (20 males and 30 females)
with a mean age of 62.46+8.45 years and a mean height of
1.624+0.10 meters. Figure 1 shows the flow chart of the
subjects studied. Eighty-one subjects were assessed for
eligibility and 51 were enrolled in the study, but one
subject discontinued the treatment for personal reasons,
no patients complained of adverse events during the
supplementation.

Table 1 reports the descriptive statistics of each vari-
able collected both at t0 considered as baseline and after
30 days of treatment (t2).

Table 2 reports the descriptive statistics of the two
variables (ie Lysholm and WOMAC) collected at t0 and
two times after treatment (ie, t1 and t2, respectively, dur-
ing 15 and 30 days).

In Figure 2 VAS’s means over time in both the knees
are plotted, showing a general improvement, in term of
VAS’s decrease. A linear mixed model for analyzing long-
itudinal data shows a statistically significant VAS’s means
change over time both in the left ( = —0.08, 95% CI =
—0.09; —0.06, p<0.0001) and in the right knee (f =—0.07,
95% CI = —0.08; —0.06, p<0.0001). In the left knee
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Figure 2 Plot of the VAS’s mean over time in the left knee (dashed line) and in the right knee (solid line).
Note: *Significant time in which we observe a significant decrease of VAS (VAS (time2) —VAS (timel)) both in right and left knee, taking into account correlations between

measurements and times.

a significant VAS’s decrease (p=—0.44, p= 0.02) is
observed after 10 days, while in the right knee
a significant VAS’s decrease (=—0.70, p= 0.0003) is
observed after 11 days.

Linear mixed models, adjusted for sex, age and height,
were fitted to evaluate significant pre- and post-treatment
changes (time) on the analyzed continuous primary and
secondary outcomes (full results are reported in Table 3).

The analysis to evaluate if the supplement intake sig-
nificantly affected the knee function (evaluating by
Lysholm) was carried out using the CLMM approach.

Results reported in Table 4 show that the supplement
intake significantly (p=0.0003) increases the odds to be
rated in the highest Lysholm’s categories with respect to
the combined lower ones by a factor of exp (B=1.062;
p=2.89). In other words, it indicates that it is more likely
to obtain a higher Lysholm score after the treatment.

Lastly, we calculated the pairwise partial correlations,
adjusted for age, sex and height at pre-treatment between
VAT and ESR (=—0.07, p=0.65), VAT and CRP (=—0.08,
p=0.60), fat-free mass and ESR (»=—0.13, p=0.39), fat-free
mass and CRP (=—0.12, p=0.42), WOMAC and CRP
(¥=0.04, p=0.77), Lysholm and CRP (»=—0.33, p=0.02).
The same pairwise partial correlations were also calculated
at post-treatment: between VAT and ESR (=—0.19,
p=0.21), VAT and CRP (=—0.08, p=0.58), fat-free mass

and ESR (+=—0.20, p=0.19), fat-free mass and CRP
(=-0.11, p=0.47), WOMAC and CRP (=—0.06,
p=0.69), Lysholm and CRP (=—0.29, p=0.05). Pairwise
partial correlations between Lysholm (both pre- and post-
treatment) and VAS (both at 0 and 30 days) and between
WOMAC (both pre- and post-treatment) and VAS (both at
0 and 30 days) were calculated separately in the two knees
(Table 5).

Discussion

This is the first study presented in the literature showing
that a 30-days supplementation with the new food-grade
lecithin formulation of standardized extracts of Zingiber
officinale and Acmella oleracea is effective in decreasing
the sensation of pain in individuals with moderate knee
OA, as shown by the significant improvement in pre-and
post-treatment VAS scale of pain. This pilot study also
showed that the dietary supplementation was associated
with an amelioration of knee function, as from statistically
significant improvement in WOMAC and Lysholm scale
scores.'®!” Tt is important to note that in addition to the
statistically significant improvement of subjective pain and
function, a statistically significant objective decrease of the
knee main inflammatory indices, such as CRP and ESR,

has also been shown.
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Table 3 Estimate (B), Standard Error and p-value of the
Treatment Effect on the Primary and Secondary Endpoints,
Evaluated as Difference Between Pre-Post Treatments, Using
a Linear Mixed Model

Outcomes B Stand. p-value
Error
BMI (kg/m?) —0.091 0.095 0.34
Fat-free mass (g) 376.732 | 184.232 0.046:
Fat mass (g) —481.37 | 255.214 0.065
VAT (g) —31.089 | 30.698 0.316
ESR (mm/h) -3.092 1.014 0.004:
CRP (mg/L) —0.129 [ 0.045 0.006:
WOMAC -3.271 0.469 <0.0001:
SF-36:
Physical activity 4.303 1.592 0.009:
Role limitations due to physical | 5.014 4.513 0.272
health
Pain 3.721 3.497 0.293
General health 0.002 2.044 0.999
Vitality 1.129 2.199 0.6l
Social functioning 2.104 1.983 0.294
Role limitations due to 4.99 4.061 0.225
emotional problems
Emotional well-being —2.459 1.706 0.16

Notes: Analysis was performed using linear mixed model effect. A random inter-
cept for each subject (I|subject) was added to all the models in order to account
for intra-subject correlation produced by the repeated outcome’s measurements
(at different pre- and post-treatment times) carried out on the same subjects. All
models were adjusted for sex, age and height. In bold — significant results (p<0.05).
Abbreviations: BMI, Body mass index, VAT, Visceral fat, ESR, Erythrocyte sedi-
mentation rate, CRP, C-reactive protein, WOMAC, Western Ontario and
McMaster Universities Arthritis, SF-36, ShortForm36.

As far as the secondary end-points of the study, after
supplementation, significant improvements were observed
for SF-36 physical activity and fat-free mass, assessed by
DXA. These results are very appealing and new, because

we can hypothesize that, thanks to the decrease of pain and

Table 4 Estimate (B), Standard Error and p-value of the
Treatment Effect on Lysholm Using a Cumulative Link Mixed
Model

Outcome i} Stand. Error p-value

Lysholm 1.062 0.295 0.0003:

Notes: Analysis was performed using a cumulative link mixed model for ordinal
categorical variable. A random intercept for each subject (I|subject) was added to
the model in order to account for intra-subject correlation produced by the
repeated outcome’s measurements (at different pre- and post-treatment times)
carried out on the same subjects. The model was adjusted for sex, age and height.
In bold — significant results (p<0.05).

to the improvement of the knee function, the subjects have
performed more physical movement, as demonstrated by
the physical activity of the SF-36 test, which has led to an
increase in muscle mass.

The results of our study appear of relevant clinical
interest due to the fact that OA is a leading cause of
musculoskeletal pain worldwide and the knee is one of
the most commonly affected joints. As there is currently
no cure for OA, treatment has focused on symptomatic
relief with the aim of reducing pain and disability and
maintaining or improving joint mobility.*® Drug treatments
such as simple analgesics and NSAIDs are associated with
adverse events.””*® The potential use of a supplementation
based on a food-grade lecithin formulation of standardized
extracts of Zingiber officinale and Acmella oleracea as
a treatment of OA could represent an interesting alterna-
tive to the use of NSAIDs avoiding the risk of unwanted
symptoms and complications. Furthermore, it could be
also an alternative option in subjects NSAIDs non-
responders. As a matter of fact, the intervention with this
dietary supplement appears to be safe: no relevant side
effects were observed in the intervention group.

These interesting results on pain and inflammation are
due to synergic combination of the two extracts because
ginger has significant anti-inflammatory and anti-oxidant
activity, while acmella has painkiller activity.

It has been shown in vitro and in animal studies that
alkamides like spilanthol, the main bioactive component of
acmella, exert a spectrum of different biological activities.
With regards to pain and chronic joint inflammatory dis-
orders, the most promising one is the penetration enhan-
cing effect on model drugs,® strong local anesthetic,'

12,30-39 40,41 ..
6,12,30-3 041 antioxidant,*® and

analgesic, antinociceptive,
antinflammatory'? without causing adverse effects.*?

Ginger may have anti-inflammatory effects by inhibit-
ing COX and lipoxygenase. It may also affect tumor
necrosis factor and decrease the synthesis of inflammatory
prostaglandins.*?

The use of ginger in pain relief is based on anti-
inflammatory and analgesic properties. In fact, several
in vitro and animal studies showed that gingerols and
shogaols from fresh ginger root have inhibitory activity
on arachidonic acid metabolism via the COX-2 (prosta-
glandins, thromboxanes)** and lipoxygenases (leuko-
trienes) pathways.*> However, a direct inhibitory action
on genes encoding for pro-inflammatory substances (eg
cytokines) may also play a role.*® Therefore, ginger has

been used as an anti-inflammatory acting by inhibition of
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Table 5 Pairwise Partial Correlation Between Lysholm and VAS

and Between WOMAC and VAS

Variables | Variables 2 r p-value
Lysholm (pre VAS (time 0 — right -0.22 | 0.13
treatment) knee)

Lysholm (pre VAS (time 0 — left —0.35 | 0.02:
treatment) knee)

Lysholm (post VAS (time 30 — right 0.02 0.88
treatment) knee)

Lysholm (post VAS (time 0 — left —0.08 | 0.6l
treatment) knee)

WOMAC (pre VAS (time 0 — right 0.32 0.03:
treatment) knee)

WOMAC (pre VAS (time 0 — left 0.001 | 0.99
treatment) knee)

WOMAC (post VAS (time 30 — right 0.35 0.02:
treatment) knee)

WOMAC (post VAS (time 30 — left —0.08 | 0.6l
treatment) knee)

Notes: Pearson’s pairwise partial correlations (r), adjusted for sex, age and height,
and their corresponding p-values were performed to investigate the linear relation-
ship between selected variables both at pre- and post-treatment. In bold significant
results (p<0.05).

Abbreviations: WOMAC, Western Ontario and McMaster Universities Arthritis;
VAS, visual analogue scale.

prostaglandin synthesis.*’ Furthermore, preliminary stu-
dies support the analgesic effect*® for both 6-shogaol and
6-gingerol.*> Gingerols are potent vanilloid receptor
(VR1) agonists which may in part explain ginger’s analge-
sic effects."?

In human studies, the positive effect of intake of ginger

49,50

on pain has shown in athletes and in women with

dysmenorrhea.”’ In particular, regarding dysmenorrhea, it
has been shown that ginger is as effective as mefenamic
relief

acid and ibuprofen

52,53

on pain in  primary
dysmenorrhea.

Our study is based on a one-group pretest—posttest
research design. The choice of this kind of study was
driven by the small sample of volunteers. The major
limitations are given by the lack of control group, the
small sample size and the presence of threats to internal
validity (eg regression to the mean). These limitations do
not allow to draw causal conclusions on the effect of the
treatment on the outcomes analyzed, meaning that other
factors could influence the outcomes other than the inves-
tigated treatment.”*°

Another limitation is that the study did not evaluate the
safety of the dietary supplement. Despite the limitations

reported above, this is the first study aiming at evaluating

the efficacy of a new food-grade lecithin formulation of
standardized extracts of Zingiber officinale and Acmella
oleracea on decreasing the sensation of pain in individuals
with moderate knee OA. Furthermore, the interval
between pre- and post-measurements is quite short (ie 30
days) and this could improve the internal validity, in the
sense that the within-subject variation due to chance might
be limited.

Conclusion

In conclusion, the new food-grade lecithin formulation of
standardized extracts of Zingiber officinale and Acmella
oleracea had a statistically significant effect on reducing
symptoms of knee OA (pain and knee function) due to
the anti-inflammatory activity showed by a reduction of
markers of inflammation (CRP and ESR), so this study
demonstrates the efficacy of the tested formula.
Moreover, a significant improvement was observed for
SF-36 physical activity and fat-free mass, assessed by
DXA. These results are very appealing and new, because
we can hypothesize that, thanks to the decrease of pain
and to the improvement of the knee function, the subjects
have performed more physical movement, as shown by
the physical activity of the SF-36 test, which has led to
an increase in muscle mass. Finally, this new formulation
of standardized extracts of Zingiber officinale and
Acmella oleracea showed no sides effects on recruited
subjects. The results obtained prompt for a further
experimental study with a randomized control group,
which will allow us to draw causal conclusions on the
effect of this formulation on pain and inflammation.
Moreover, the safety of the supplementation must be
studied.

Abbreviations

OA, Osteoarthritis; UI, Uncertainty interval; NSAIDs,
Nonsteroidal anti-inflammatory drugs; TRPV1, Transient
receptor potential channel subfamily V member 1; COX2,
Ciclooxigenase 2; BMI, Body mass index; VAT, Visceral
adipose tissue; ESR, Erythrocyte sedimentation rate; CRP,
c-reactive protein; VAS, Visual analogue scale; DXA,
Dual-energy X-ray absorptiometry; WOMAC, Western
Arthritis; VRI,
Vanilloid receptor 1; ICH-GCP, International conference
CLMM,

Ontario and McMaster Universities

on harmonization-good clinical practice;

Cumulative link mixed model.
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