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CONSUMPTION OF MANGOSTEEN FRUIT PULP POWDER (MX3)
PROVIDES BENEFICIAL EFFECT ON KNEE DISCOMFORT 

NOT ASSOCIATED WITH INJURY. A DOUBLE BLIND, 
PLACEBO-CONTROLLED PILOT CLINICAL STUDY  

R. Rodriguez1, Z. Pietrzkowski2, R. Keller1, T. Reyes-Izquierdo2

Introduction 

Mangosteen (Garcinia mangostana Linn) is a tropical
fruit that has been used as a traditional indigenous
medicinal material across Southeast Asia (Thailand,
Malaysia, Taiwan, Philippines, Indonesia, and Sri Lanka)
for treatment of a wide range of ailments including
trauma, diarrhea and skin infections, wound healing, and
related gastrointestinal complaints . Mangosteen is
known to contain a wide range of naturally-occurring
polysaccharide and xanthone compounds within the
fruit, leaves, heartwood, and especially the pericarp
(rind/peel/hull) with widespread biological activities,

including anti-inflammatory (1-4), antioxidant (5, 6), anti-
proliferative (7-10), immune-stimulatory (11), and
antibacterial/antiviral effects (10, 12-14). More recently a
group of secondary metabolites known as xanthones
have been isolated from the pericarp of the mangosteen
Garcinia mangostana and are attributed the medicinal
and health beneficial properties of the fruit (15). Various
health-promoting activities of xanthones in the pericarp
of Garcinia mangostana have been observed in vitro.
However, controlled trials to observe the efficacy of these
xanthones in human subjects, as well as the effect on
several ailments, is very limited. MX3 was developed and
is traded by the Living Tropic Fruiticeuticals, Inc. (LTFI),
a Global importer of organic products. The Philippines
based company (DMI Medical Supply Co., Inc.) follows a
more traditional method of manufacture. MX3 is
produced by drying the mangosteen whole fruit and
grinding it to a fine powder (Mangosteen Fruit Pulp
Powder MX3). This material has been standardized by
the amount of xanthones with the proper regulations for
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Abstract: Aim: To evaluate the effect of purple Mangosteen fruit pulp powder (MX3) on subjects with knee joint discomfort and
reduced joint function. Methods: Subjects with self-reported knee discomfort were randomized and blinded for treatment with
either a twice daily dose of 500mg daily dose of MX3 (Group 1), a single daily dose of 500mg MX3 (Group 2) or a once a day daily
dose of placebo(Group 3) during a 28 day period. Symptoms of discomfort were evaluated using the Western Ontario and
McMaster Universities Arthritis Index (WOMAC), the McGill Pain Questionnaire (MPQ) before the treatment and after 10 and 28
days of treatment. Blood samples were also collected for blood chemistry purposes. Results: Thirty six individuals were recruited
for this study. Group 1 contained 2 male and 10 female subjects, average age 55 (SD ±5.2), BMI 27.8 (SD ±3.44). Group 2 contained 4
male and 8 female subjects age 59 (SD ±5.1), with a BMI of 28.6 (SD ± 3.7). Group 3 had 1 male and 11 female participants age 55
(SD ± 9.1) BMI 28.5 (SD ± 3.3). All participants completed the study. Data reported on day 28 for the McGill index showed a
reduction of 56% on group 1, 46% on group 2 compared to a 9% in the placebo group (p=0.0004). WOMAC showed a 39%
reduction on group 1, a 34% in group 2 and a 16% in placebo (p=0.04). CRP analysis in blood did not show any significant
differences. Conclusions: Short-term use of MX3 did not show significant improvement at day 10 when compared to placebo.
However, results indicate that long term use of MX3 might reduce knee joint discomfort, as indicated by WOMAC and McGill.
Further clinical studies will confirm if a long term treatment with MX3 can improve knee joint function and reduce discomfort on
subjects showing symptoms of osteoarthritis. 
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microbial and heavy metals required to meet industrial
standards. MX3 supplement was tested in subjects with
self-reported knee discomfort, randomized and blinded
for treatment with either a twice daily dose of 500mg
daily dose of MX3 (Group 1), a single daily dose of 500mg
MX3 (Group 2) or a once a day daily dose of placebo
(Group 3) during a 28 day period. 

Subjects were recruited for this study on the basis of a
pre-existing knee joint discomfort, no shorter than 3
weeks and not related to injury. Subjects were not
medically diagnosed prior to the study. The selection
criterion was based on the results from the McGill Pain
Questionnaire, which estimates the level of pain
subjectively (16-19). Subjects were also given the Western
Ontario and McMaster University assay (WOMAC) (20-
23) and were selected based on their results. These
questionnaires were given to the subjects at day zero
(beginning of the study), day 10 and day 28.

Materials and Methods

Study materials

MX3 was provided by DMI Medical Supply Co., Inc.,
(DMI, Door #3 Victor San Bldg., JP Laurel Ave., cor.
Cabaguio Ave., Davao City, 8000, Philippines). Placebo
material was provided by DMI. The components of mx3
placebo capsule are the following: lactose (500mg), FD&C
yellow no. 5, FD&C red no. 40 and FD&C blue no. 2.

Participant selection and treatment

This study was conducted according to the guidelines
set forth in the Declaration of Helsinki and all procedures
involving human subjects were approved by the
Institutional Review Board (Vita Clinical SA, Avenida
Circunvalacion Norte #135, Guadalajara, JAL, Mexico,
44270) (Clinical study protocol #DMI-NCI-12-08-MX3,
IRB No. AV130). Previous to the beginning of the
protocol, all participants signed an informed consent.
Thirty-six subjects with self-reported joint discomfort
were recruited for this study. Subjects were recruited
based on the stated mild pain on 1 of the weight-bearing
questions posed on the Western Ontario and McMaster
Universities (WOMAC) pain subscale and McGill pain
score. Other than joint discomfort, participants were
generally healthy and had no diagnosis of any respiratory
tract infections, diabetes, or dietary allergies. No
medications and/or supplements of any kind were
permitted for two weeks prior and during the study
period. Participants were advised to abstain from taking
vitamin D, testosterone supplements, or steroid-
containing over the counter or prescribed medications for
30 days before the study period. During the study period,
participants ingested only MX3 or placebo. Subjects were

supplied with capsules containing either 500 mg of MX3
or 500mg of Placebo material. Capsules and containers
had the same appearance and were only differentiated by
a code, to keep the subjects blind.

Subjects were divided in groups of 12 as follows:
Group 1 contained 2 male and 10 female subjects, average
age 55 (SD ±5.2), BMI 27.8 (SD ±3.44). Group 2 contained
4 male and 8 female subjects age 59 (SD ±5.1), with a BMI
of 28.6 (SD ± 3.7). Group 3 had 1 male and 11 female
participants age 55 (SD ± 9.1) BMI 28.5 (SD ± 3.3). The
treatments were distributed as follows: Group one took a
twice daily dose of 500mg daily dose of MX3, group 2
had a single daily dose of 500mg MX3 and group 3 had a
once a day daily dose of placebo(Group 3) during a 28
day period. Subjects were advised to take the first or
single dose in the morning, before the first meal, with
water. 

Western Ontario and McMaster Universities
Arthritis Index

The Western Ontario and McMaster Universities
Arthritis Index (WOMAC) is a widely used questionnaire
used to calculate physical function of joints (23). The
WOMAC consists of 24 items divided into 3 subscales;
which include pain (5 items; scores range from 0 to 20),
stiffness (2 items; scores range from 0 to 8), and functional
limitations (17 items; scores range from 0 to 68). Total
scores range from 0 (best) to 96 (worst). The WOMAC
index was administered on day 1 (pre-treatment) and
after 5 and 10 days of treatment.

McGill Pain Score

The McGill Pain Questionnaire (MPQ) is a
multidimensional pain questionnaire used to quantify the
quality and intensity of pain (16, 19). The scale contains 4
subscales consisting of 78 words that participants use to
indicate feelings of pain. Seven words are chosen from
categories of pain description, pain components,
evaluation of pain, and a miscellaneous descriptor. Each
chosen word has an associated numerical value, and total
scores range from 0 (no pain) to 78 (severe pain). The
McGill pain questionnaire was administered on day 1
(pre-treatment) and after 5 and 10 days of treatment.

Statistical analysis

Statistical comparison samples previous and post-
treatment, within and between groups were made using
Graphpad Prism 6 (Version 6.01) software. A Chi-square
test was performed to determine if the data sets had a
normal distribution. Normally distributed data was
analysed using a paired two sample t test. P values less
than 0.05 were considered statistically significant.
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Results
Thirty-six participants were selected after being pre-

screened using the WOMAC scores (23). The total
WOMAC score on day zero showed a mean of 56.5 (SD
24.04) for group 1 (twice a day dose), a mean of 58.95 (SD
± 20.86) for group 2 (once a day dose) and mean of 59.04
(SD ± 25.69) for placebo group. Ordinary one way
ANOVA showed no significant in the WOMAC score
before treatment (p = 0.66) or at day 10 (p=0.16). Total
WOMAC score showed a reduction of 17% on group 1
(mean 47.25, SD ± 13.81, 95% CI -7.34 to 25.84), when
compared to day zero (baseline). However, it was not
significant (mean 47.25; 95% CI -30.53 to 7.53) (p=0.04)
when compared to placebo. Group 2 showed a reduction
of 13% when compared to baseline (mean 51.33 SD ±
22.86, 95% CI -11.77 to 27.02), but no significance (mean
51.33, 95% CI -34.62 to 3.45) (p=0.14) when compared to
placebo. Placebo showed a reduction of 26% (mean 44,
SD ± 22.53). At day 28, total WOMAC score showed a
62% reduction in group 1 (mean 21.5, SD ±12.62, 95% CI
18.41 to 51.59), when compared to baseline. It was
significant when compared to placebo (mean 21.5, 95% CI
10.29 to 46.38) (p=0.04). Group 2 also showed a 49%
reduction when compared to baseline (mean 30.58, SD±
17.61, 95% CU 8.979 to 47.77). When compared to
placebo, group 2 was significant (mean 30.58, 95% CI
1.205 to 37.29). Data is presented as ratio (percent
difference over baseline) with SE of the mean in figure 1. 

Figure 1
Total WOMAC Score change over baseline at day 10 and

28 of treatment. Total WOMAC score did not show
significant differences between groups before treatment

(P=0.66). Ratio was calculated based on the day 0.
WOMAC score did not show a significant reduction of

the score on groups treated with MX3 after 10 days
(reduction of 17% for group 1 and 4% for group 2) when
compared with day 0. ). After 10 days of treatment, the
BRC group showed a 26% significant reduction in the

score (P<0.01). Values are presented as mean % ±
standard error (n=20) 

The McGill score on day zero showed a mean of 47.37
(SD 10.59) for group 1 (twice a day dose), a mean of 49.79

(SD ± 12.98) for group 2 (once a day dose) and mean of
57.37 (SD ± 16.85) for placebo. There were no significant
differences on day zero (baseline) among groups (p =
0.19) or at day 10 (p=0.95). At Day 10, Total McGill score
showed a reduction of 4% on group 1 (mean 45.27, SD ±
12.12, 95% CI -5.94 to 12.86) (p=0.46), when compared to
day zero (baseline). It was not significant (mean 45.27;
95% CI -12.85 to 11.68) (p=0.91) when compared to
placebo. Group 2 showed a reduction of 13% when
compared to baseline (mean 42.25 SD ± 11.07, 95% CI -
2.47 to 17.56), but no significance (mean 42.25, 95% CI -
11.18 to 13.35) (p=0.14) when compared to placebo.
Placebo showed a reduction of 18% (mean 43.33, SD ±
14.04) but no significance when compared to baseline
(mean 43.33, 95% CI -1.474 to 29.56) (p=0.05). At day 28,
total McGill score showed a 39% reduction in group 1
(mean 29.08, SD ±6.25, 95% CI 8.88 to 27.7) (p=3.66E-05),
when compared to baseline. It was significant when
compared to placebo (mean 29.08, 95% CI 8.59 to 29.73)
(p=0.001). Group 2 also showed a 31% reduction when
compared to baseline (mean 32.92, SD± 6.86, 95% CU 6.85
to 26.89) (p=0.0006). When compared to placebo, group 2
was significant (mean 32.92, 95% CI 4.76 to 25.90)
(0.0004). Data is presented as ratio (percent difference
over baseline) with SE of the mean in figure 2. 

Figure 2
McGill Score after 10 and 28 days of treatment.  Data

collected on Day 0 did not show significant differences
between groups (P=0.19). The McGill score did not show

significant reduction at day 10 when compared to
placebo (P=0.95).  and day 10 (P=0.003). Values are

presented as mean % ± standard error (n=20)

Discussion

The WOMAC and McGill scores are dependable and
sensitive tools for measuring joint function, feelings of
discomfort and pain, respectively. According to Gandhi
et al (24) using multiple instruments for joint discomfort
and function give a better diagnosis. These tools cannot
be used interchangeably (25), but they can be combined.
Joint discomfort and stiffness are major inhibitors of
function and activity (26, 27). Current analgesic
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treatments can reduce discomfort and inflammation.
However, chronic users of non-steroidal anti-
inflammatory drugs (NSAIDs) have an increased risk of
bleeding and visible damage to their small intestine (28).
MX3, a product derived from mangosteen (Garcinia
mangostana Linn), a tropical asian fruit traditionally used
for its antioxidant (5, 6), anti-proliferative (7-10), immune-
stimulatory (11), and antibacterial/antiviral effects (10,
12-14). MX3 is a natural powder which contains natural
pure xhantone with antioxidant and anti-inflammatory
properties. MX3 was administered as an encapsulated
fine powder in two doses: either a twice daily dose of
500mg daily dose of MX3 (Group 1) or a single daily dose
of 500mg MX3 (Group 2). A placebo group was included
as control. Subjects were recruited based on the results
from the WOMAC and McGill scores, on a self-reported
knee joint discomfort for more than 3 weeks, non-related
to injury and not previously medically diagnosed. 

After 10 days, subjects on the group treated with
500mg MX3 twice a day for 10 days reported a 27%
improvement in the WOMAC score. Subjects from group
2, treated with a single daily dose showed a 6%
improvement. The McGill score improved 7% in group 1
and 13% in group 2. Overall, these groups did not show a
statistical significance when compared to placebo.
However, at day 28, results form group 1 total WOMAC
score showed a 56% improvement when compared to
baseline. Group 2 showed a 46% improvement. Results
from the McGill score showed an improvement on day 28
for group 1 (47% pain reduction) or group 2 (31% pain
reduction). These results suggest that in order to see a
significant improvement, treatment has to be long term.
Further clinical studies will confirm if a long term
treatment with MX3 can improve knee joint function and
reduce discomfort on subjects showing symptoms of
osteoarthritis.
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