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Abstract

Aim: To compare, from baseline, pain relief, changes in the indica-
tors of quality of life and safety for osteoarthritis patients taking
a patented CO, stabilised oil from the NZ Greenshell Mussel Perna
canaliculus (PCSO-524™) compared with patients taking fish oil
(containing an industry standard EPA 18% and DHA 12% blend).

Material and methods: 50 patients older than 50 years from the
Rheumatology Clinic at the Wroclaw Medical University Hospital
were administered randomly either Lyprinol® capsules that con-
tained PCSO-524™ or fish oil capsules in a double-blind study. All
subjects had a diagnosed history of osteoarthritis of the knee
and/or the hip. The patients’ characteristics are presented in
Tables | and II. At baseline and then after four, eight and 12 weeks
of treatment, information was collected using first the visual ana-
logue scale (VAS) for pain; second the health assessment ques-
tionnaire (HAQ); and third the patient’s own overall assessment of

Introduction

Numerous clinical studies have shown that both Per-
na canaliculus oil (PCSO-524™) and fish oil (standard-
ised to contain EPA 18% and DHA 12%) have anti-inflam-
matory activity that can contribute to reduced pain and
improved joint mobility for patients who suffer from
osteoarthritis (OA). It has been observed from the Mick-
leborough [1] asthma studies that substantially larger
doses of fish oil during a longer time period were need-
ed compared with similar studies that used the oil of

the progression of osteoarthritis and their health condition. For
patient safety control, before enrolment in the study and at the
end of the study, patients had a blood cell count, ESR, ALAT and
urine analysis.

Results: Patients treated with PCSO-524™ showed a statistically
significant improvement of both their pain symptoms related to
osteoarthritis and improved quality of their daily lives (p = 0.05)
(Tables II-IV, Fig. 1-2). No side effects were observed with the
patients who took PCSO-524™. Patients treated with fish oil
showed significantly less improvement and a greater level of
physical discomfort caused by the fish oil during the study.
Conclusion: Reduction of pain was statistically evident at four
weeks among the subjects who took capsules that contained
PCSO-524™. Practitioners can expect quicker long-term results
with less risk of side effects for their osteoarthritis patients when
they recommend products that contain PCSO-524™, compared
with fish oil.

Perna canaliculusi to note reductions in inflammatory
markers. This preliminary study was undertaken to
understand and establish the comparative and relative
benefits of Perna canaliculus oil versus fish oil for sub-
jects diagnosed to have osteoarthritis.

This study builds on the earlier double-blind placebo-
controlled trial by Gibson et al. (1980) [2] carried out in
the Victoria Infirmary in Glasgow and a subsequent
double-blind trial [3] carried out in the Glasgow Homeo-
pathic Hospital, which compared the lipid fraction of
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Perna canaliculus with the original freeze-dried prepara-
tion. These studies demonstrated significant improve-
ments in making the extracts of Perna canaliculus. These
improvements were the result of work by researchers in
New Zealand, Australia and Japan who developed a sta-
bilisation process that led eventually to a patented CO,
supercritical extract of the non-polar lipids from the New
Zealand Greenshell Mussel Perna canaliculus.

Gibson’s subsequent research (1998) [3] and case
studies (2000) [4] using both the stabilised extract pow-
der and the stabilised lipid oil (now trademarked as
PCSO-524™ and available commercially as Lyprinol®)
confirmed the effectiveness of the stabilisation process
and provided physicians with a new, safe and effective
first-line therapy for the treatment of symptoms associ-
ated with OA and RA.

This study also follows many of the guidelines in the
protocols used in 2004 by Professor CS Lau, Department
of Medicine at the University of Hong Kong, Queen Mary
Hospital, who conducted and published an extensive
double blind placebo controlled study on the treatment
of knee osteoarthritis using Lyprinol®, which contains
PCSO-524™ [5].

Fish oil studies that have shown a reduced inflamma-
tory response are also numerous and well documented.
These studies covered asthma, exercise-induced inflam-
mation and arthritis. Positive results usually require large
doses of up to 20 g of fish oil to achieve a therapeutic
dose. It is well known that fish oil should be used under
medical supervision by people who bruise easily, have
a bleeding disorder, or take blood-thinning medications.
Large doses of omega-3 fatty acids may increase the risk
of bleeding. It is also well known that fish oil can cause
gas, bloating, belching and diarrhoea. Due to the known
side effects of fish oil, and the fact that our subjects were
elderly, we decided to conduct this preliminary study
using smaller dosages of fish oil with comparable intake
as would be prescribed for Perna canaliculus oil.

The significance of the study is comparative. Patients
often use well-known analgesics such as paracetamol or
ibuprofen for treating pain related to osteoarthritis. In the
long term, analgesics may cause pain in the gastro-intesti-
nal system and also affect the kidneys adversely. PCSO-
524™ has been shown to be an effective complementary
or alternative active ingredient for the treatment of OA
and studies that are listed in the references have shown
an absence of side effects. Large doses of fish oil are
known to act as platelet aggregation inhibitors. If a small-
er dose of Perna canaliculus oil can achieve the same anti-
inflammatory benefits as larger doses of standardised
fish oil this would provide practitioners with a safer first-
line alternative without the risk of haemorrhage. It may
also enable reduced usage of analgesics.
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Material and methods

Characteristics of the group of patients involved
in the study

The subjects were recruited from existing patients
who attended the Rheumatology Clinic at the Wroclaw
Medical University Hospital. The inclusion criteria were
restricted to clinically diagnosed knee and/or hip
osteoarthritis patients older than 55 years, male or female
and not currently taking anti-inflammatory prescriptive
medication. These patients also had radiographic evi-
dence of osteophytes or confirmation by medical image.
Patients were excluded who had concurrent rheumatoid
arthritis, other connective tissue disorders and those on
prescription medication. Patients who took anticoagu-
lants were automatically excluded from the trial.

Initially, there were 50 subjects in the study group.
Twenty-five subjects were assigned randomly into one
of two groups. Group A received capsules that contained
PCSO- 524™ under the Lyprinol® brand. Group B
received capsules that contained a minimum of 18% EPA
and 12% DHA in fish oil.

There were 44 women and six men enrolled in the
study. The group was diverse in terms of age, though the
patients had to be more than 55 years old (average age
in Group A was 65.58 years and in Group B it was 66.72
years).

The average weight of the patients in Group A was
78.2 kg and in Group B it was 75.7 kg.

The patient characteristics, comparing the two
groups at baseline, did not show a statistically significant
difference with regards to age, gender, weight, height,
BMI, systolic blood pressure and diastolic blood pressure.

Nor was there a bias in one group with regards to the
type of afflicted joint or type of joint pain as per Table | and
Table Il.

Randomisation

Randomisation was obtained by coded labelling of
packs. Both preparations were filled into 150 mg cap-
sules and had similar appearance and odour. Subjects
were divided into groups A and B. Neither the patients
nor the physicians who assessed the results knew which
of the preparations had been allocated. The capsules
and the dosing instruction (four capsules, 150 mg each,
two times per day, i.e. 1200 mg of preparation per day)
were given to the patients by the physicians in packages
that were assigned randomly. It was unknown to all par-
ties which of the preparations was given to Group A and
which to Group B. The current treatment was not
changed and no other drugs, except paracetamol as res-
cue medication, were introduced during the three-
month study period for each subject.
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Table I. Comparative characteristics of osteoarthritis subjects by type of the afflicted joint for group A and B

Type of Joint Group A (PCSO-524™) Group B (fish oil) Row

total
groups groups
Number group A (%) A+ B (%) Number group B (%) A+ B (%)

Only both knees 13 52 48.15 14 56 51.85 27

Only hip joints 4 16 57.14 3 12 42.86 7

Hip joints and spine 1 4 100 0 0 0 1

Both knees and hips 0 0 0 1 4 100 1

Nonspecific 7 28 50 7 28 50 14

Total 25 100 50 25 100 50 50

Table Il. Comparative characteristics of osteoarthritis subjects by joint pain type for group A and B

Joint pain location Gruop A (PCS0O-524™) Group B (fish oil) Row

total
groups groups
Number group A (%) A+B (%) Number group B (%) A+B (%)

Pain-related restriction 17 68 48.57 18 75 5143 35

of joint mobility

Nonspecific 7 28 58.33 5 20.83 41.67 12

Restriction of mobility 1 4 50 1 4.17 50 2

of knee and hip joints

Total 25 100 51.02 24 100 48.98 49

Intervention treatment

The interventions used were:

* Lyprinol® (150 mg/capsule) which contained 50 mg of

patented CO2 extracted Greenshell Mussel non-polar

lipid oil (PCSO-524™), 99.85 mg of pharmaceutical grade
olive oil and 0.15 mg natural vitamin E as a stabiliser,
which give total ingredients per capsule of 150 mg;

« fish oil (150 mg/capsule) which contained 150 mg of
fish oil produced by Ocean Nutrition and contained
total omega-3 (EPA & DHA), 18% EPA and 12% DHA
area under the assay curve.

Each patient carried a number in relation to the inter-
vention substance.

* Group A) Lyprinol® x eight capsules daily (four capsules
twice a day for 12 weeks)

* Group B) fish oil x eight capsules daily (four capsules
twice a day for 12 weeks)

Additionally, all groups received paracetamol as res-
cue medication. Every analgesic intake was recorded by
the patient and assessed by the physician at four-week
intervals.

Subjects completing the study

At the end of the study, all 25 subjects from Group
A (PCSO-524™) completed the treatment. Only 22 sub-
jects from Group B (fish oil) completed the treatment.
Two patients from Group B were excluded because of
adverse effects of the fish oil (diarrhoea, nausea, stom-
ach aches, increased arterial blood pressure). One
patient was excluded due to vacation commitments.
Each subject commenced with a baseline assessment
followed by three separate assessment sessions with
the physician during a three-month period. The study
was conducted during a nine-month period.

Study design

1. Visual analogue scale (VAS) for patient self-assess-
ment of pain
The subjects provided an assessment of their OA pain
level using the 100 mm visual analogue scale. This
was reviewed with the physician at four-week, eight-
week and 12-week intervals.

Reumatologia 2011; 49/4
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2. Health assessment questionnaire (HAQ) for patient
self-assessment of activity
This questionnaire was designed originally for patients
who had inflammatory joint disorders. It covers daily
activities that require physical activity and mobility.
These included dressing, arising, hygiene, reach, walk-
ing, eating, grip and activities. This was reviewed with
the physician at four-week, eight-week and 12-week
intervals. Improvement in the level of physical activities
was considered to be an improvement to quality of life.

3. Improvement of health and disease condition
Both the patient and the doctor provided an overall
assessment of health and disease condition. This was
reviewed at baseline and at each four-week assess-
ment until completion.

4. Safety
At the baseline and at the end of the study, the ana-
lytical testing included blood counts (white blood cells,
red blood cells, haemoglobin, haematocrit, platelet
count, liver function testing (AspAT, ALAT) and erythro-
cyte sedimentation rate (ESR).

5. Tolerance of the intervention treatments
At each four-weekly assessment, a doctor enquired
about adverse reactions to the intervention treatment.

6. Statistical analysis
The randomised codes were broken by a statistician
and the results were analysed independently for
statistical significance by a medical statistician. The
analysis of differences between two groups were per-
formed by Mann-Whitney U-test in case of non-para-
metric distribution and by Student’s t-test in case of
parametric distribution. The differences in variables
with regard to duration of treatment were calculated
by ANOVA Kruskal-Wallis test in non-parametric distri-
bution variables and ANOVA in parametric distribution
variables. The differences in qualitative variables were

70
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Fig. 1. Graph showing above VAS results for pain only.
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assessed by 2 test and by the differences between
two structure indicators test. All results are presented
as amean £ 5SD

Results

1. Visual analogue scale

The patient assessment pain scores for intervention
treatments showed a significant improvement for PCSO-
-524™ after four weeks. The longer the period of admin-
istration of PCSO-524™ the greater the relief from pain
and stiffness associated with the symptoms of
osteoarthritis. Patients who were administered fish oil
did not show initial improvement during the first assess-
ment. No further improvements were statistically signif-
icant in the subsequent assessments for fish oil patients
(Fig. 1, 2, Tables lI, IV).

2. Health assessment questionnaire index

A definite improvement was observed in all the cat-
egories of the index for patients who were administered
PCSO-524™. This is presented in the following charts
with levels of significance at defined visits.

3. Improvement of health and disease condition

In 96% of patients from Group A, a significant
improvement of overall health condition was observed
and noted. In contrast, 62% of patients from Group B
showed improvement (Table V).

4. Safety

There were no significant changes to blood param-
eters, liver function tests or erythrocyte sedimentation
rate between the groups or during the study. It was
observed that the subjects who took PCSO-524™
showed improvement in blood cell count (increase of
haemoglobin, haematocrit and erythrocytes). This
would need more extensive clinical evaluation in
a larger trial.

0.7

0.6 —
" v group B

0.5

0.4

Mean

0.3

0.2

group A

0.1 _—

O T T
0 4. 8. 12.
Week

Fig. 2. Graph showing HAQ global score.
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Table Ill. Summary of the visual analogue scale (VAS)
Assessment category Group A (PCSO-524™) Group B (fish oil)
week week
0 4, 8. 12. 0 4, 8. 12.
Pain 66 3156 13.28 6.88 66.39 65.46* 64.91* 61.52*
Disease activity 62.64 25.04 11.84 5.84 62.57 62.64* 59.67* 58.81*
General health 62.96 25.52 13.20 6.48 62.96 62.68* 61.10* 59.19*
p <0.05
Table IV. Results of the Health Assessment Questionnaire (HAQ)
Group Week Progression  Significance
Baseline 4. 8. 12. P
Dressing A 0.30 (0.46) 0.10 (0.25) 0 0 -0.39 < 0.05
B 0.48 (0.60) 0.41* (0.55) 0.43* (0.55)  0.43* (0.60) 0 ns
Arising A 0.54 (0.63) 0.30 (0.46) 0.10 (0.35) 0.06 (0.30) -0.38 < 0.05
B 0.69 (0.62) 0.55 (0.50) 0.64* (0.57)  0.67* (0.62) 0.03 ns
Eating A 0.32 (0.40) 0.15 (0.19) 0.07 (0.17) 0.04 (0.15) -0.38 <0.05
B 0.29 (0.42) 0.30* (0.39) 0.27*(0.47)  0.29* (0.45) 0.05 ns
Walking A 0.66 (0.55) 0.34 (0.45) 0.14 (0.27) 0.08 (0.24) -0.48 < 0.05
B 0.65 (0.75) 0.52 (0.56) 0.62* (0.71) 0.81* (0.70) 0.09 ns
Hygiene A 0.47 (0.44) 0.13 (0.27) 0.05 (0.16) 0.07 (0.19) -0.43 <0.05
B 0.47 (0.56) 0.39* (0.47) 0.48* (0.55)  0.56* (0.64) 0.09 ns
Heating A 0.86 (0.59) 0.62 (0.46) 0.38 (0.42) 0.18 (0.32) -0.49 < 0.05
B 0.90 (0.79) 0.84 (0.61) 0.79* (0.77) 1.02* (0.81) 0.06 ns
Grip A 0.28 (0.36) 0.13 (0.30) 0.05 (0.16) 0.01 (0.07) -0.37 < 0.05
B 0.35 (0.44) 0.38* (0.45) 0.42* (0.51)  0.48* (0.48) 0.14 ns
Activities A 0.68 (0.52) 0.33 (0.36) 0.19 (0.33) 0.06 (0.21) -0.34 <0.05
B 0.86 (0.70) 0.75* (0.52) 0.89* (0.71)  0.97* (0.73) 0.14 ns.
HAQ A 0.51 (0.34) 0.26 (0.22) 0.12 (0.17) 0.06 (0.14) -0.52 < 0.05
B 0.57 (0.51) 0.46 (0.42) 0.59* (0.50)  0.65* (0.52) 0.1 ns
all 0.54 (0.43) 0.35* (0.33) 0.33 (0.42) 0.34 (0.47)

*differences between A and B groups — p<0.05

5. Tolerance

All 25 subjects in Group A reported 100% tolerance
of the treatment without any side effects. In contrast,
side effects from the fish oil were noted during the four-

week assessments of eight subjects in Group B. Two
subjects had to withdraw and six subjects reported neg-
ative side effects. One patient withdrew for a vacation
(Table VI).

Reumatologia 2011; 49/4
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Table V. Health and disease improvement (yes/no)

Improvement Group A (PCSO-524™) Group B (fish oil) Row
(yes/no) total
Number groups A (%) A +B (%) Number groups A (%) A+ B (%)

Yes 22 95.7 62.9 13 61.9 37.1 35

No 1 4.3 111 8 38.1 88.9 9

Total 23 21 44

Table VL. Tolerance of treatment

Tolerance Group A (PCSO-524™) Group B (fish oil) Row

total
N groups A (%) A+ B (%) N groups A (%) A+B (%)

Good 25 100 59.52 17 73.91 40.48 42

Quite good: constipation 0 0 0 1 4.35 100 1

and stomach ache during

the first month

Quite good: headaches 0 0 0 1 4.35 100 1

cramps, pain in the

kidney area

Generally good: nausea 0 0 0 1 4.35 100 1

during the first day

Good (Influenza from) 0 0 0 1 4.35 100 1

01.10 to 06.10 and frequent

pain in the liver area from

06.11to 23.11

Bad 0 0 0 2 8.70 100 2

Total 25 23 48

Discussion result requires further explanation regarding the active

The aim of this clinical trial was to evaluate the com-
parative effectiveness of Perna canaliculus oil relative to
fish oil for pain relief, quality of life and safety. The effi-
cacy results for Perna canaliculus oil are similar to those
reported in other studies [2-6].

The patients from Group A treated with Perna
canaliculus oil showed a statistically significant reduc-
tion of pain, improved levels of mobility and activity and
100% tolerance, with no noted side effects. In compari-
son, patients from Group B treated with fish oil did not
show a notable reduction in pain; there was no signifi-
cant improvement of mobility or activity and 64% toler-
ance.

The researchers did not expect to observe such
a major difference between Group A and Group B. This

Reumatologia 2011; 49/4

substances in the two intervention treatments and the
dosage levels.

PCSO-524™ s produced from the New Zealand
green-lipped mussel, a common species found in the
clean waters around New Zealand. The non-polar lipids
are removed from the mussel using a patented CO,
supercritical extraction process.

Between 2006 and 2008, Dr Theo Macrides led
a team of researchers at the School of Medical Sciences,
RMIT University, Australia, to analyse and explain the
anti-inflammatory mode of action of the oil extracted
supercritically from Perna canaliculus. [8] Three research
papers were subsequently published on PCSO-524™ and
help us to understand why this natural ingredient has
such a high efficacy towards inflammatory disorders.
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In the first paper [8], they analysed and found that
PCSO-524™ is a very complex mixture of lipid classes
and is unusually high in free fatty acids. Lyprinol® was
then compared with fish oil, which was found to be less
COX active. They found that fish oil was predominantly
composed of triglyceride molecules that are rich in EPA
and DHA, while Lyprinol® is more complex, with more
than 60 lipid compounds. Seemingly, fish oil results in
the release of inhibitory polyunsaturated fatty acids
(PUFAs) that give it a similar mode of activity, but with
less efficacy than Lyprinol®. The second paper [5] cov-
ered a preliminary toxicology assessment. The results
showed that the CO, lipid extract and its free fatty acid
(FFA) components contain biologically significant anti-
inflammatory activity in vivo, with no apparent adverse
side effects. In the third and most important study [9],
the free fatty acid (FFA) class was isolated from the CO,
lipid extract and the FFA components identified, which
included a novel fraction that demonstrated a newly dis-
covered inhibition of inflammatory markers. They actu-
ally discovered a new structurally related family of
omega-3 PUFAs identified in their most bioactive frac-
tions, which included C18:4, C19:4, C20:4, and C21:5
PUFA. C20:4 was the predominant PUFA in the Perna
canaliculus oil and was identified as a structural isomer
that mimicked arachidonic acid (AA). The novel anti-
inflammatory compounds are now understood to com-
pete much more efficiently than other pro-inflammatory
fatty acids for the LOX and COX pathways.

Earlier work by Sinclair (2000) [10] shows the mech-
anism of anti-inflammatory activity to be based on the
inhibition of the lipoxygenase pathway, which was
responsible for the transformation of arachidonic acid in
the cell membrane into leukotrienes. In this way, PCSO-
-524™ prevented the migration of neutrophils and alle-
viated the signs of osteoarthritis, such as pain, swelling
and stiffness. This is a slow process, which takes usual-
ly four to eight weeks to show the first signs of pain alle-
viation.

In the present study, we observed a surprisingly rap-
id reduction of clinical symptoms associated with
osteoarthritis notable within four weeks and continuous
improvement over the 12 weeks of the study. This was in
line with previous findings [4] that the lipid fractions of
Perna canaliculus could achieve significant clinical
improvements in less than a month in some patients
who had rheumatoid arthritis.

There is much published literature [5] supporting the
view that dietary n-3 polyunsaturated fatty acids (PUFA),
particularly eicosapentaenoic (EPA, 20:5n-3) and docosa-
hexaenoic acids (DHA, 22:6n-3), are important modula-
tors of a host's inflammatory/immune responses. The lit-
erature also points to the need for large dosages of n-3

PUFA during a long duration if they are to be potentially
useful as therapies for diseases characterised by immune
dysfunction. Olveira established results with fish oil after
12 months. The Perna canaliculus oil certainly showed
that a quicker and more observable reduction in pain
could be achieved with smaller dosages. There were no
statistically significant results from fish oil for the admin-
istered dosage during the 12 weeks. This could have been
due to the low dosage of fish oil and also to the short
duration of the trial. However, we would not recommend
larger dosages of fish oil for elderly patients.

It was further noteworthy that patients from Group
A had less demand for a supportive treatment with
paracetamol during the study. In contrast with Group B,
only six patients from Group A decided to use additional
treatment with paracetamol (36%), while in Group B
64.64% of the patients used additional paracetamol
treatment to alleviate pain.

Conclusion

Stabilised Perna canaliculus oil is the first known nat-
ural inhibitor of LOX, the activity of which has been ref-
erenced in numerous clinical trials, with no adverse
effects.

The patients from Group A judged the efficacy of
PCSO-524™ positively with regard to pain relief within
the first four weeks and considered it to be beneficial
for their quality of life. Group A subjects continued to
measure further reductions in pain during the 12-week
period of the study. The benefits of fish oil were not evi-
dent during this 12-week trial. Given the potential side
effects, large dosages needed and long duration
required for fish oil, practitioners could consider sta-
bilised Perna canaliculus oil as a safer and faster acting
first-line medication for patients who suffer from
osteoarthritis.

Subjects who received the fish oil will continue the
study under the same protocol as the PCSO-524™ Group
A patients. These results will be reviewed with discussion
from other interested researchers and also reported.

Acknowledgements

This study was partly financed by Pharmalink Inter-
national Ltd, which also supplied the capsules used in the
trial. Biovico Sp z.0.0. organised and co-ordinated the
study trial and provided important translation assistance.

We specially would like to thank Dr Sheila Gibson
MD, who has reviewed the study for historical chronolo-
gy, having participated in the first Perna canaliculus trial
to be published in 1980 and subsequent trials.

We would also like to thank the statistician Justyna
Pawlowska, Medical University of Gdansk.

Reumatologia 2011; 49/4



10

—_

N

w

i

References

. Mickleborough TD, Lindley MR, lonescu AA, Fly AD. Protective

effect of fish oil supplementation on exercise-induced bron-
choconstriction in asthma. Chest 2006; 129: 39-49.

. Gibson RG, Gibson SL, Conway V, Chappell D. Perna canaliculus

in the treatment of arthritis. Practitioner 1980; 224: 955-960.

. Gibson SL, Gibson RG. The treatment of arthritis with a lipid

extract of Perna canaliculus, a randomised trial. Complemen-
tary Ther Med 1998; 6: 122-126.

. Gibson SL. The effect of a lipid extract of the New Zealand

green-lipped mussle on three cases of arthritis. J Altern Com-
plement Med 2000; 6: 351-354.

.Lau CS, Chiu PKY, Chu EMY, et al. Treatment of knee

osteoarthritis with Lyprinol®, lipid extract of the green-lipped
mussel — a double-blind placebo-controlled study. Progress
Nutr 2004; 6: 17-3L

Cho SH, Jung YB, Seong SC, et al. Clinical efficacy and safety of
Lyprinol, a patented extract from New Zealand green-lipped

Reumatologia 2011; 49/4

Jacek Szechinski, Marek Zawadzki

mussel (Perna canaliculus) in patients with osteoarthritis of
the hip and knee: a multi-centre two-month clinical trial. Eur
Ann Allergy Clin Immunol 2003; 35: 212-216.

. McPhee S, Hodges LD, Wright PF, et al. Anti-cyclooxygenase

effects of lipid extracts from the New Zealand green-lipped
mussel, Perna canaliculus. Comp Biochem Physiol B Biochem
Mol Biol 2007; 146: 346-356.

. Singh M, Hodges LD, Wright PF, et al. The CO2-SFE crude lipid

extract and the free fatty acid extract from Perna canaliculus
have anti-inflammatory effects on adjuvant-induced arthritis
in rats. Comp Biochem Physiol B Biochem Mol Biol 2008; 149:
251-258.

. Treschow AP, Hodges LD, Wright PF, et al. Novel anti-inflam-

matory -3 PUFAs from the New Zealand green-lipped mussel,
Perna canaliculus. Comp Biochem Physiol B Biochem Mol Biol
2007; 147: 645-656.

10. Sinclair AJ, Murphy KJ, Li D. Marine lipids: overview new

insights and lipid composition of Lyprinol®”. Allerg Immunol
(Paris) 2000; 32: 261-271.








