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Extracts from the seed of the African shea tree Vitellaria paradoxa C.F. Gaertn have been used traditionally 
for the treatment of arthritic conditions. However, little is known about the mechanisms by which benefi t is 
conferred. This single-site, 15-week randomized, double-blind, parallel, placebo-controlled study examined a 
range of biomarkers in 89 patients with osteoarthritis of the knees and/or hips to determine potential modes 
of action of SheaFlex70TM, a triterpene-rich extract of Vitellaria paradoxa. In the group of participants with 
levels of osteoarthritis biomarkers in the upper quartile at baseline, there were signifi cant decreases in infl am-
mation and cartilage breakdown and trend level decreases in bone remodeling in the SheaFlex70TM group versus 
placebo between commencement and completion of the study. Infl ammation marker TNF-alpha fell 23.9% vs 
6% (treatment vs placebo), p = 0.041. Cartilage degradation marker CTX-II fell 28.7% vs an increase of 17.6% 
(treatment vs placebo), p = 0.018. This marker also showed signifi cant falls across the entire study group, 10.6% 
vs an increase of 11.6%, (treatment vs placebo), p = 0.016. Osteocalcin levels fell 9.2%, p = 0.014 (treatment) 
vs 1.2%, ns (placebo), p = 0.096 (treatment vs placebo). These fi ndings indicate that in patients with the highest 
levels of osteoarthritis biomarkers, SheaFlex70TM demonstrated multiple benefi cial activities consistent with 
slowing the disease process. Copyright © 2009 John Wiley & Sons, Ltd.
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INTRODUCTION

Osteoarthritis (OA) is characterized by joint pain, stiff-
ness and dysfunction which are caused by joint degen-
eration. Vascular pathology and reduced blood fl ow are 
increasingly implicated in the initiation and/or pro-
gression of osteoarthritis (Ghosh and Cheras, 2001; 
Findlay, 2007) which involves progressive loss and 
degeneration of articular cartilage accompanied by 
remodeling of subchondral bone with sclerosis and 
osteophyte formation.

Lifetime risk of knee OA for males and females aged 
over 45 years in Johnston County, North Carolina is 
estimated at between 44.7% (non-obese) and 67% 
(obese) and these fi gures are believed to refl ect the 
incidence of OA across the United States (Murphy et 
al., 2008). OA costs more than $60 billion per year in 
the USA and is second only to ischemic heart disease 
as a cause of work disability in men over 50 (Buckwalter 

et al., 2004). Decreasing the burden of OA requires safe 
and effective pain management in addition to prevent-
ing and/or slowing joint degeneration and dysfunction. 
The most common medical treatments are palliative 
and include non-steroidal anti-infl ammatory drugs, 
which work principally as pain relievers. However, they 
are frequently associated with severe gastrointestinal 
and renal side effects while treatment and prevention 
of these add signifi cantly to initial treatment costs. Safe 
and effective alternatives are required.

The active agent of the study medication 
(SheaFlex70TM) used in this trial is a patented (EP 1 200 
106) concentrate containing approximately 75% triter-
penes derived from the seed of the shea tree Vitellaria 
paradoxa C.F. Gaertn and processed by Current Good 
Manufacturing Process (CGMP). The most abundant 
triterpenes in SheaFlex70TM are butyrospermol, lupeol 
and the α and β-amyrine plus their dihydro-derivatives. 
Vitellaria paradoxa is a slow-growing tree from equato-
rial Africa. Its fruit has been traditionally used as a 
source of nutrition during the dry season and extracts 
are currently used topically in the cosmetics industry 
(Hall et al., 1996). In 1998, the United States Food and 
Drug Administration (FDA) approved generally recog-
nized as safe (GRAS) status on refi ned sheanut oil as a 
food ingredient.

Previous studies show that triterpenes are anti-
infl ammatory and suppress NF-κB activation (Akihisa 
et al., 1996; Takada and Aggarwal, 2003; Banno et al., 
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2006). Similarly currently unpublished in vitro studies 
undertaken by BSP Pharma (Patent EP 1 200 106 B1), 
indicate that SheaFlex70TM can also inhibit NF-κB, a 
factor involved in the expression of a number of infl am-
matory cytokines, adhesion molecules and matrix 
metalloproteinases all of which contribute to OA patho-
genesis. In addition, carrageenan-induced rat paw 
oedema and collagen II induced arthritis in rodents 
have been undertaken as models of acute and chronic 
joint infl ammation, respectively. In these models, 
SheaFlex70TM displayed inhibition of paw swelling and 
clinical signs of arthritis. Studies of gastrointestinal 
effects of SheaFlex70TM compared with ibuprofen using 
a rat-based model showed that SheaFlex70TM produced 
no gastrointestinal lesions compared with the – bupro-
fen-treated group that exhibited a statistically signifi -
cant number of gastric and intestinal lesions. These 
promising unpublished experimental fi ndings, together 
with the published studies, provided the rationale for 
the biomarker study described here.

This study investigated potential modes of action of 
SheaFlex70TM for the treatment of osteoarthritis and 
formed part of a larger study that examined the safety 
and effi cacy of SheaFlex70TM. The selected biomarkers 
were chosen to facilitate the assessment of infl amma-
tion, cartilage synthesis and cartilage degradation as 
well as bone formation within the subset of participants 
with upper quartile levels of the biomarkers which gen-
erally correlate with increased risk for OA.

MATERIALS AND METHODS

Study design. This was a single-site randomized, 
double-blind, parallel, placebo-controlled study, for 
which ethical approval was obtained from Hospital 
and University ethics committees. All participants pro-
vided written informed consent. The study was per-
formed at the Australian Centre for Complementary 
Medicine Education and Research (a joint venture 
of the University of Queensland and Southern Cross 
University), Mater Health Services, Brisbane, 
Queensland, Australia (Clinical Trial Registration: 
ACTRN12606000162516).

After a minimum washout period of 3 weeks, 
participants were randomized to either placebo or 
SheaFlex70TM once daily for 15 weeks. Blood and urine 
samples for safety and biomarker assays were taken 
at baseline, week 1, week 10, and week 15, the con-
clusion of the study. Between commencement of 
washout and completion of the study only investigator-
supplied paracetamol was allowed for additional pain 
relief.

Randomization and double-blinding. Participants were 
assigned to treatment or placebo groups by a computer-
generated randomization schedule provided and held 
by a third party to the investigator and trial sponsor. 
Participants received numbered bottles of trial medica-
tion, refl ecting the sequence in which they entered the 
study, minimizing selection bias for treatment alloca-
tion. Treatment and placebo were dispensed in identical 
bottles and were indistinguishable in appearance and 
odor. Unblinding occurred once the study data was 
cleaned and the database locked.

Participant selection. Participants were recruited from 
general medical and orthopedic practices and through 
print and electronic media. Eligibility criteria included 
age 18 years and above, general good health and X-ray 
and clinical evidence of OA in the hips or knees accord-
ing to the American College of Rheumatology criteria 
(Altman et al., 1986) and an average total Western 
Ontario and McMaster Universities (WOMAC) score 
of at least 30 at baseline. Females of childbearing age 
were required to use birth control measures during the 
study.

Participants were excluded for any of the following: 
a history of trauma associated with the signal joint; 
rheumatoid or other infl ammatory joint condition; gout; 
allergy to sheabutter; use of corticosteroids within 4 
weeks prior to baseline and throughout the study; use 
of aspirin or anti-infl ammatory agents 3 weeks prior to 
baseline and for the duration of the study; use of any 
other anti-arthritic complementary medicines 6 weeks 
prior to baseline and for the duration of the study; liver 
function tests greater than twice the upper limit of 
normal at baseline; a history of alcohol or substance 
abuse; female participants who were lactating, pregnant 
or planning to become pregnant; participants who had 
taken part in another clinical trial in the previous 30 
days; participants unwilling or unable to comply with 
the study protocol; a history of serious or unstable 
cardiac, renal, hypertensive, pulmonary, endocrine, 
neurologic or neuropsychiatric disorders. There was no 
maximum age or restriction on body mass index (BMI).

Treatment. Treatment comprised either 100% she-
abutter extract with 75% triterpene esters (SheaF-
lex70TM) or placebo which comprised 100% canola oil. 
Daily dosage was three 750 mg softgel capsules 
(2250 mg/day) taken in the morning.

Clinical measures. Two measures of clinical outcome 
were employed. The fi rst was a change in the average 
WOMAC OA index score for hip and knee OA between 
baseline and completion (week 1 to week 15) assessed 
on 100 mm visual analogue scales (VAS). The second 
was the Comprehensive Osteoarthritis Test (COAT) 
(Brooks et al., 2004). COAT is a rapid, validated clinical 
instrument for OA in the hips and/or knees. It includes 
4 questions to evaluate pain, stiffness, function and a 
global assessment.

Biomarkers. Biomarkers were assessed to gain insight 
into the modes of action of SheaFlex70TM within the 
total placebo and treatment groups and also in the 
subset of these groups defi ned as those with upper quar-
tile levels of the biomarkers which generally correlate 
with increased risk for OA. These included measures of 
infl ammation, cartilage synthesis and degradation and 
bone formation. Plasma, serum and urine samples were 
stored at −80 °C and batch tested at laboratories within 
Mater Health Services.

Infl ammation. Tumor Necrosis Factor alpha (TNF-α) 
is a cytokine produced by macrophages, eosinophils, 
and NK cells. Osteoarthritic cartilage produces more 
TNF-α than normal cartilage and serum levels are ele-
vated in OA (Penninx et al., 2004). Plasma samples were 
tested by ELISA (R&D Systems, Minneapolis, Min-
nesota, USA, Human TNF-Alpha Quantikine HS 



 OSTEOARTHRITIS TREATMENT WITH SHEAFLEX70TM 

Copyright © 2009 John Wiley & Sons, Ltd. Phytother. Res. (2009)
DOI: 10.1002/ptr

Sixpak Cat SSTAOOC). High sensitivity C-reactive 
protein (hsCRP) is a sensitive marker of low-grade sys-
temic infl ammation that is higher in OA patients than 
controls (Conrozier et al., 2000). Pain severity has also 
been correlated with hsCRP levels (Stürmer et al., 
2004). Plasma samples were tested on an Ortho Diag-
nostics Vitros 5,1 Analyzer using an immunochemical 
method (Ortho Clinical Diagnostics, Rochester, New 
York, USA; High-Sensitivity C-Reactive Protein Cat 
6801739). Interleukin-6 (IL-6) plays a signifi cant role in 
the induction of the acute infl ammatory response. 
Levels are frequently higher in OA and are signifi cantly 
correlated with CRP and TNF-α levels in knee OA 
(Penninx et al., 2004). Plasma samples were assayed by 
ELISA (R&D Systems, Minneapolis, Minnesota, USA, 
Human IL-6 Quantikine HS SixPak Cat SS600B).

Cartilage aggrecan synthesis. CS-846 serum ELISA 
assays (Ibex Technologies Inc., Montreal, Quebec, 
Canada; CS846 Aggrecan Chondroitin Sulfate 846 
vEpitope Assay Cat 60-1004) monitored changes in the 
rate of synthesis of aggrecan, a cartilage component 
believed to be synthesized during attempted cartilage 
repair. CS-846 is signifi cantly higher in OA patients 
(Lohmander et al., 1999).

Cartilage degradation. C-telopeptide fragments of type 
II collagen (CTX-II) in urine (Nordic Bioscience Diag-
nostic A/S, Herlev, Denmark; Urine Cartilaps ELISA 
Assay Cat 1Cal400) is a measure of type II collagen 
degradation and a biological marker of OA. Urinary 
CTX-II levels are signifi cantly raised in OA (Garnero 
et al., 2002). Increased levels correlate with the risk of 
OA progression (Christgau et al., 2004; Sharif et al., 
2007).

Bone formation. Osteocalcin (OC) is the most abun-
dant non-collagen protein in bone. Serum osteocalcin is 
a specifi c measure of bone formation, and signifi cantly 
increased levels are reported in OA compared to con-
trols (Otterness et al., 2000). Elevated osteocalcin levels 
are likely to be associated with increased deposition of 
new woven bone surrounding small islands of necrotic 
bone as part of the remodeling process in osteoarthritic 
joints (Cheras et al., 1997) and three-year radiological 
progression of knee OA can be predicted by a one-year 
increase in OC (Bruyere et al., 2003). Serum samples 
were assayed by ELISA (Diagnostic Systems Laborato-
ries, Inc., Webster, Texas, USA; Osteocalcin: Cat DSL-
10-7600 Coated Well ELISA).

Statistical methods. The statistical program SPSS 
Version 11.0 was used and multi-level (mixed) models 

were employed to treat the non-independence of obser-
vations arising from repeated measures (Goldstein, 
1999). The critical comparison made in the univariate 
analyses performed was the difference in the size of 
mean change from baseline (week 1) to completion 
(week 15) between the treatment and placebo groups. 
Percentage change scores were calculated by subtract-
ing the score at week 1 from the score at week 15 and 
then dividing by the week 1 score and multiplying by 
100. Biomarkers in the upper quartile were conserva-
tively assessed with Mann-Whitney U-tests (one-sided) 
owing to the relatively small numbers involved. Ele-
vated levels of each of these biomarkers have been 
associated with OA and this provided the rationale for 
the subset analyses performed. Descriptive statistics 
were also calculated.

RESULTS

Study participants

Biomarkers and safety measures were assessed in the 
89 participants who completed the study, 50 in the 
placebo arm and 39 in the treatment arm, with samples 
at both baseline and completion. There were no signifi -
cant differences between groups at baseline on the basis 
of age, sex and BMI (Table 1).

Clinical measures

The change over time (week 1–week 15) did not reach 
signifi cance with treatment for WOMAC or any 
WOMAC subscale either within or between groups. 
There was a signifi cant fall in COAT pain within the 
treatment group (-14.6%, p = 0.021, two-tailed t-test) 
while no differences were observed within the placebo 
group. The difference between the active and the 
placebo group did not attain signifi cance within the trial 
period.

Biomarkers

Descriptive statistics for biomarkers for all completing 
participants are shown in Table 2. Across the total 
active (n = 39) and placebo-treated (n = 50) groups only 
the cartilage breakdown marker CTX-II showed a sig-
nifi cant difference between groups. Results for the 
placebo and treatment groups with upper quartile bio-
marker levels are shown in Table 3.

Table 1. Descriptive baselin e statistics for age, gender and BMI for all completing partici-
pants (n = 89)

Placebo
(n = 50) (25 M / 25 F)

Treatment
(n = 39) (19 M / 20 F)

Mean SD Min Max Mean SD Min Max

Age Male 65.4 10.8 39 80 62.2 11.0 39 80
Female 63.7 11.0 38 82 64.5 12.6 44 87

BMI Male 29.1 5.4 19.2 39.7 31.7 5.8 23.2 45.1
Female 29.4 6.2 20.5 45.3 31.0 4.3 22.7 38.3
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Infl ammation

There was a signifi cant time-by-treatment effect for 
TNF-α levels with a signifi cant overall reduction 
(−17.9%, p = 0.041) in the treatment vs placebo group 
over the study period. This was the only biomarker of 
infl ammation that demonstrated a signifi cant change in 
comparison to placebo. The treatment group fell signifi -
cantly (−23.9%, p = 0.008) in participants with TNF-α 
levels in the upper quartile at baseline and there was a 
small trend-level-signifi cant fall (−6.0%, p = 0.094) in 
the placebo group. hsCRP fell signifi cantly (−20.6%, 
p = 0.042) in the treatment group with a smaller fall 
(−6.6%, ns) in the placebo group. However, there was 
no signifi cant difference between groups. This may a 
Type II error due to the group sizes. IL-6 also displayed 

a large signifi cant fall (−30.9%, p = 0.014) in the treat-
ment group with a small fall (−8.8%, ns) in the placebo 
group. The difference between groups was non-signifi -
cant. This again may be a Type II error.

Cartilage degradation

CTX-II showed a signifi cant difference between all 
treatment (n = 39) and all placebo (n = 50) completing 
participants over the 15-week study. Overall there was 
a fall in CTX-II in the treatment group (−10.6%) vs an 
increase (11.6%) in the placebo group (p = 0.016). When 
only participants with upper quartile levels of CTX-II 
were considered, there was a highly signifi cant fall 
(−28.7%, p = 0.009) in CTX-II levels between baseline 

Table 2. Biomarker descriptive statistics of means, standard deviations and sample sizes by 
treatment for all completing participants

Biomarkers Week

Placebo (n = 50)
Treatment 

(n = 39)

Mean SD Mean SD

TNF-a pg/mL 1 1.5 0.8 1.9 2.1
10 1.4 0.7 1.6 1.7
15 1.5 0.8 1.6 1.3

hs CRP mg/L 1 3.5 4.5 3.6 4.0
10 3.4 4.1 4.2 5.4
15 3.4 4.1 3.4 3.8

IL-6 pg/mL 1 2.7 1.8 3.1 2.5
10 2.7 2.2 2.4 1.5
15 2.6 2.2 2.9 2.9

CTXII ng/mmol creatinine 1 380.6 196.1 611.7 427.5
10 469.9 521.9 478.8 307.4
15 417.4 309.6 485.9 273.8

CS846 ng/mL 1 87.3 40.9 111.3 66.4
10 87.8 45.5 114.4 77.7
15 86.5 38.7 109.0 69.9

Osteocalcin ng/mL 1 10.7 2.9 11.7 3.9
10 10.6 3.1 11.7 3.8
15 10.8 3.3 11.5 3.2

Note: Week 1 is the baseline week

Table 3. Mean percent change (week 1 – week 15) for biomarker results in participants with upper quartile levels at baseline. Mann-
Whitney U-test for difference (one-sided).

Biomarkers / clinical 
measure

Placebo
(upper quartile n = 13)

Treatment
(upper quartile n = 10)

treatment vs 
placebo

mean % change SD p mean % change SD p p

Infl ammation
TNF-a −6.0 15.4 0.094 −23.9 25.7 0.008 0.041

hs-CRP −6.6 26.7 0.197 −20.6 33.4 0.042 0.132
IL-6 −8.8 39.3 0.217 −30.9 37.5 0.014 0.160
Cartilage degradation
CTX-II 17.6 75.8 0.210 −28.7 26.1 0.009 0.018

Cartilage aggrecan synthesis
CS846 −8.0 11.5 0.017 −8.9 13.5 0.016 0.444
Bone formation
Osteocalcin −1.2 12.3 0.362 −9.2 11.1 0.014 0.096
Osteocalcin# 0.6 11.1 0.424 11.0 11.6 0.008 0.024

# Osteocalcin in lower quartile
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and week 15 in the treatment group versus a (17.6%, 
ns) increase in this marker in the placebo group. The 
difference between the treatment and placebo groups 
(46.3%) for this cartilage breakdown marker was sig-
nifi cant (p = 0.013).

Cartilage aggrecan synthesis (CS846)

There was a similar fall in cartilage synthesis in the 
treatment group (-8.9%, p = 0.016) and in the placebo 
group (-8%, p = 0.017). The difference between groups 
was not signifi cant.

Bone Deposition

For participants with upper-quartile levels of OC at 
baseline, there was a signifi cant fall (-9.2%, p = 0.014) 
in levels in the treatment group vs a small (-1.2%, ns) 
fall in the placebo group. The difference between groups 
was borderline/trend-level signifi cant (p = 0.096). In 
contrast, participants with lower quartile levels of OC 
at baseline showed a signifi cant increase (11%, p = 
0.008) in levels in the treatment group vs a negligible 
(0.6%, ns) increase in the placebo group. The difference 
between treatment and placebo groups was signifi cant 
(p = 0.024). The 50% of participants between lower and 
upper quartile levels of OC at baseline showed a negli-
gible increase (0.2%, ns) in levels in the treatment group 
vs a small (1.8%, ns) increase in the placebo group. The 
difference between treatment and placebo groups was 
not signifi cant.

DISCUSSION

This study aimed to gain insight into potential modes of 
action of SheaFlex70TM. Increasing evidence supports a 
role for vascular insuffi ciency in osteoarthritis causation 
(Cheras, 1997; Cheras et al., 1997; Ghosh and Cheras, 
2001; Findlay, 2007). The concept that compromised 
microcirculation together with infl ammation in affected 
joints can initiate and perpetuate OA leads to the con-
clusion that a range of biological effects is required to 
break the web of pathology and thereby modify the 
disease process. This would treat more than joint pain. 
If these effects are realized, then chondroprotection is 
likely to ensue. Anti-arthritic agents that have multiple 
low-level pharmacological effects on a range of disease 
drivers are likely to prove both safe and effective. In 
comparison to non-steroidal anti-infl ammatory drugs 
(NSAIDS), such agents will avoid the serious side 
effects that frequently accompany massive disruption of 
key biochemical pathways, such as those that also occur 
with signifi cant COX-2 inhibition where there is 
increased likelihood of thrombotic complications (Jüni, 
2004). This is not an unexpected consequence following 
reports of increased thrombotic risk in patients with OA 
(Cheras, 1993; Cheras, 1997; Cheras et al., 1997; Ghosh 
and Cheras, 2001; Findlay, 2007).

This study shows that in participants with upper-
quartile levels of biomarkers that are commonly associ-
ated with OA, treatment with SheaFlex70TM results in 
signifi cantly reduced levels of these markers. There are 
potentially benefi cial changes to infl ammation, cartilage 

degradation, and bone formation that would tend to 
dampen the OA process. Signifi cant reductions in 
infl ammation are shown by decreased TNF-alpha, 
hsCRP and IL-6 which all fell by over 20% in the treat-
ment group. These markers have been implicated in 
both chondrolytic and osteolytic activity and reducing 
them would be conducive to dampening the OA disease 
process (Ghosh and Cheras, 2001).

Previous studies have shown that patients with high 
cartilage turnover defi ned as baseline levels of CTX-II 
greater than mean +1 SD show increased responsive-
ness to therapy with structure modifying drugs (Christ-
gau et al., 2004). In addition, the 12-month change in 
CTX-II in OA patients with elevated CTX-II at base-
line correlates with the change in average joint-space 
width observed after 36 months (Christgau et al., 2004). 
The reduction in CTX-II over 15 weeks observed in this 
study across the entire active group and in the active 
subgroup with high levels at baseline is likewise con-
sistent with potential chondroprotective activity of 
SheaFlex70TM (Sharif et al., 2007).

The decreased levels of cartilage breakdown marker 
CTX-II in the SheaFlex70TM treated group are consis-
tent with the signifi cant reduction in serum CS-846 
levels in this group. The fall in CS-846 levels in the 
SheaFlex70TM treated group possibly refl ects the 
decreased requirement for cartilage repair as a conse-
quence of decreased cartilage degradation.

SheaFlex70TM appears to have a normalizing effect on 
osteocalcin levels while placebo produced negligible 
changes across all OC levels. Pretreatment levels in 
lower-quartile participants at baseline lay approxi-
mately in the lower half of the reference range (3.1–
13.7 μg/L) while those in the upper quartile were at or 
above the upper limit of this range. The 50% of partici-
pants between lower and upper quartiles recorded base-
line OC levels approximately in the upper half of the 
reference range. In the SheaFlex70TM treated group, 
OC levels in the lower quartile were signifi cantly 
increased (11%, p = 0.008) toward the middle of the 
reference range. This possibly refl ects a dominance of 
osteoclastic activity in this group at baseline and an 
increase in osteoblastic activity as a consequence of the 
SheaFlex70TM treatment. The 50% between upper 
and lower quartiles showed negligible change with 
SheaFlex70TM perhaps refl ecting a balance between 
osteoclastic and osteoblastic activity.

Osteocalcin levels in the upper quartile were signifi -
cantly decreased (−9.2%, p = 0.014) in the SheaFlex70TM 
treated group toward or below the upper limit of the 
reference range. Osteocalcin is a marker for bone turn-
over and in OA, episodic bone remodeling around 
necrotic centers results in new bone deposition that in 
turn causes increased stiffness of the subchondral bone 
(with resulting biomechanical damage to the overlying 
cartilage) (Ghosh and Cheras, 2001). Increased OC 
levels in osteoarthritis refl ect this episodically increased 
bone remodeling. Repair processes including revascu-
larization that attempt to remove necrotic bone can also 
lead to biochemical damage to the cartilage as well as 
to the induction of a range of infl ammatory cytokines 
and other agents that biochemically degrade both bone 
and cartilage (Cheras, 1993; Hulejová et al., 2007). It has 
also been reported that the three-year radiological pro-
gression of knee OA can be predicted by a one-year 
increase in OC levels (Bruyere et al., 2003) Therefore, 
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the reduction in OC observed in the upper-quartile 
treatment group is consistent with a benefi cial decrease 
in these activities that are harmful to both bone and 
cartilage.

In conclusion, SheaFlex70TM treatment over the 15 
weeks of the study has been shown in subjects with ele-
vated biomarkers to have a range of anti-infl ammatory 
and chondroprotective effects together with a potential 
for benefi cial modulation of bone formation. The bio-
marker changes would be expected to precede any clini-
cal changes. These changes, coupled with the fi nding of 
decreased COAT pain in the treatment group, point 
toward a group of potentially benefi cial pharmacologi-
cal effects on the part of SheaFlex70TM in key areas 
associated with arthritis pathophysiology. Because of 
the possibility of Type II errors associated with the 
group sizes, it is possible that in the case of some markers 
the fi ndings underestimate the potential benefi cial activ-
ities of SheaFlex70TM. Therefore, these initial fi ndings 
deserve further investigation in larger populations.
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