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Abstract — Holistica Laboratories (Eguilles, France) developed the nutritional supplements Omegacoeur® and Doluperine®
based on two of the most ancient and unique dietary health traditions. Omegacoeur® is formulated to supply key active
components of Mediterranean diet (omega 3,6,9 fatty acids, garlic, and basil) and the formulation of Doluperine® was based
on the Ayurvedic tradition (curcuma, pepper, ginger extracts). Interestingly, recent studies suggest that an combination of the
ingredients supplied by these two supplements could provide additional and previously unanticipated benefit through
synergistic actions of some of their key components. However, the effect of such combination on human cell viability has
not been investigated. In this present article, a review of the various effects of the individual compounds of the new
combination and the reported active doses, and the result of a study of an combination of Omegacoeur® / Dolupérine® on
Human Embryonic Kidney (HEK 293) cells. Incremental doses of 4 Omegacoeur® / Dolupérine® combinations prepared so
that the molar ratio DHA (Docosahexaenoic acid) in Omegacoeur® / curcumin in Dolupérine® was kept constant, at 2.5
DHA / 1 curcumin, were added to the culture media. After 24h of incubation, cell viability was assessed by the trypan blue
exclusion method. The data suggest that the combination of Omegacoeur® with Dolupérine® does not affect HEK 293 cells
viability in the range of doses that have demonstrated beneficial effects in earlier studies.

Key words: Nutritional complements; Mediterranean diet; omega3- omega6- omega9-fatty-acids; garlic, piperin; ginger;
curcumin; HEK 293, synergistic.

INTRODUCTION

Holistica Laboratories (Eguilles, France)
develop and optimize formulas for health food
supplements that are exclusively based on plants
and constituents of natural origin. The fast
growing body of literature available on
epidemiological ~ studies and  molecular
mechanism of actions of nutraceuticals support
the hypothesis of a potential added benefit of a

Abbreviations: Qcoeur, Omegacoeur; BSA, Bovine serum
albumin; COX 2, cyclooxygenase  2; DHA,
Docosahexaenoic acid; DMEM, Dulbecco's Modified Eagle
Medium; DlIp, Doluperine; EFSA, European Food Safety
Authority; EPA, Eicosapentaenoic acid; HEK, Human
Embryonic Kidney; PUFA, Polyunsaturated fatty acid.

combination of two of the leading nutritional
supplements developed by this company,
Omegacoeur® and Doluperine®.

Omegacoeur® and the Mediterranean diet

The Mediterranean diet has been suggested
to play a beneficial role for health and longevity,
and recent studies further supported previous
reports that consumption of a Mediterranean diet
lowers the risk of death from heart disease and
cancer in both men and women (21-25,45,47).
The dietary tradition of the Mediterranean region
is characteristically based on a predominant
consumption of fruits, vegetables, breads and
cereals, nuts and seeds. Fish is also consumed on
a regular basis, mostly oily fishes high in omega-
3 fatty acids and widely used condiments include
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garlic, onions, basil and other herbs.
(6,12,14,51). Omegacoeur® is prepared with sea
fish oil, Mediterranean nuxoleat (garlic/basil
olive- and walnut oil maceration), and wheat
germ oil. At the dosage of 4 capsules per day (for
recommended nutritional or physiological
support as a food supplement), Omegacoeur®
supplementation provides 676 mg of omega 3
PUFA (Polyunsaturated fatty acid). This
represents 572 mg of EPA (Eicosapentaenoic
acid) + DHA (Docosahexaenoic acid)

which is 229 % of European Food Safety
Authority (EFSA) daily value recommendations
(1). Most notably, this also provides 188 % of
recommended daily intake for the key component
of Omégacoeur®, docosahexaenoic acid (DHA).
At an upper dosage of 6 capsules per day
(recommended for health risk prevention),
Omegacoeur® supplementation provides 1014
mg of omega 3 PUFA ( including 858 mg of
EPA + DHA : 343 % of EFSA daily value EFSA
recommendations.

Doluperine® and the Ayurvedic Diet

Often referred-to as the most ancient and the
foundation of major Traditional Medicines, the
Indian Ayurveda (*“Science of Life”) relies
heavily on the healthy effects of plants and spices
and their daily used in the diet. Curcumin, one of
the main pillars of Ayurveda, is thought to be
responsible for most of the biological effects of
turmeric, a key component of Indian curries. In
support of such action, epidemiological studies
have shown a lower prevalence of inflammatory
diseases in the Indian population (16,43), and
curcumin was shown to inhibit the key
inflammatory enzymes cyclooxygenase 2 (COX
2) and lipooxygenase (8,35). It is important to
note that, because of curcumin's rapid plasma
clearance and conjugation, its physiological
usefulness would be somewhat limited unless
complexed with piperine to increase its systemic
bioavailability (61) (27). Ginger is also part of
the Ayurvedic health tradition. Its main uses
include antimicrobial, antithrombotic, anti-
inflammatory, and anticancer properties (2,70).
The formula of Dolupérine® includes a turmeric
extract highly concentrated in Curcumin (95%), a
ginger extract titrated in gingerol (5%), and a
pepper extract (95% Piperin). Two capsules of
Doluperine, the recommended daily dose,
provide 600 mg of curcumin in combination with
7.5 mg Piperine and 15 mg of gingerol.

The potential added benefice of an
Omegacoeur® / Dolupérine® combination.

Omegacoeur® and Dolupérine® were
developed based on various beneficial health
effects of two clearly different sets of
complementary active ingredients that have been
independently incorporated into the traditional
Mediterranean and  Ayurvedic-based diets,
respectively. With the fast-paced growth of the
nutritional supplement market, a considerable
effort has been put forth toward the
understanding of the underlying mechanisms of
action of some of the key components present in
the two formulas ((26,32,42,54,59), and other
refs in tables 1 and 2). Taken together, these
studies revealed that distinct signalling pathways
were targeted by some of the components,
suggesting that key compounds of Omegacoeur®
and Doluperine® could demonstrate synergistic
effects. That this may indeed be the case is
supported by recent in vitro studies and in vivo
studies in rodents (57,69).

Clearly, the positive outcome of the above-
mentioned studies warrants further investigation
in humans, but the effect of the combination has
not been investigated on human cell viability.
Accordingly, the present study was designed to
begin the assessment of the effect of the
combination of Omegacoeur® and Dolupérine®,
at doses chosen within the combination predicted
nutritional, physiological or therapeutic range on
human cell viability. The data obtained in a
model of human embryonic kidney (HEK) cells
suggest that the combination of Omegacoeur®
with Dolupérine® did not affect HEK cell
viability in a range of doses that have
demonstrated beneficial effects in earlier animal
studies (69).

MATERIALS AND METHODS

Doses of Omegacoeur® and Dolupérine®

DHA and curcumin are key active principles in
Omegacoeur® and Dolupérine®, respectively. Accordingly,
Holistica Laboratories manufacture the formulas so that the
contents in DHA (in Omegacoeur®) and curcumin (in
Dolupérine®) are kept constant. Hence, to determine the
doses of the new Omegacoeur®/Dolupérine® combination
to be tested, we choose to use the amounts of DHA present
in Omegacoeur® and the amount of curcumin in
Doluperine® as references. Based on dose-effects reported
in the literature for the main components of both formulas
(see tables 1 and 2) and previous reports of efficacy of
DHA/curcumin combination (69) (57) , 4 incremental doses
of the mixture were chosen for this study. They ranged from
2.5 t0 2500 uM DHA in Omegacoeur® in combination with
the amount of Doluperine® necessary to obtain a molar
ratio of DHA / curcumin of 2.5/1.
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Table 1. Selected studies of the health benefice and mechanism of action of the individual
components of Omegacoeur® in major health risks.

mg per pill of Cancer Neurological Cardiovascular Others
Omegacoeur ® Risks Risks Risks
Omega 3 169 * (17,41) (66,68) (29,33,40,46,58) (11)
Omega 6 56 (10) (34,55) (76)
Omega 9 97 (44) (18) (75)
Garlic
Macerate 29 (39) (63,72)
Basil
Macerate 29 (19,60) )
* Includes EPA: 86 mg of eicosapentaenoic acid (EPA) and 57 mg of docosahexaenoic acid (DHA).
Table 2. Selected studies of the health benefice and mechanism of action of the individual
components of Doluperine® in major health risks.
mg per capsule of Cancer Neurological Cardiovascular Others
Doluperine® Risks Risks Risks
Curcuma
Extract a
(95% 316 (7,53) (4,37) (48,49,65) (28,30,56)
curcumin)
Pepper
Extract b
4 15 71 64,74
(95% (15) (71) (64,74)
piperin)
Ginger
Extract c
(5% 150 (36) (31,50) (5,9,67)
gingerol)

# Includes 300 mg of curcumin, ® includes 3.75 mg of piperine, and € includes 7.5 mg of gingerol.
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Preparation of Omegacoeur® and Dolupérine® solutions

Fatty acids from Omegacoeur® were pre-complexed
with bovine serum albumin (fatty-acid free BSA, Fisher) at
the ratio of 1 mg free fatty acid / 2.6 mg Bovine serum
albumin (BSA), in Dulbecco's Modified Eagle Medium
(DMEM) for 18 hours at room temperature as previously
described (52). Dolupérine® was prepared as a stock
solution (100mM of curcumin) in 0.5M sodium hydroxide.
The highest DHA/curcumin titration (2.5/1 mM) was
prepared by mixing the two solutions, and contained 21
mg/ml BSA and a negligible amount of residual sodium
hydroxide (1%), which did not induce any detectable change
in pH of the culture media (data not shown). Three other
doses were prepared by serial 1/10 dilutions from the 2.5
mM DHA/1.0 mM curcumin solution, namely 2.5/1, 25/10,
and 250/100 pM DHA/curcumin ratios. To control for the
potential effects of BSA, vehicle controls where
Omegacoeur® and Dolupérine® were omitted were
prepared in the same conditions.

Cell Culture and incubation

Human embryonic kidney 293 cells (HEK293) were
obtained from American Type Culture Collection
(Rockville, MD). Cells were maintained in Dulbecco’s
modified Eagle’s medium (DMEM, Sigma) supplemented
with 10% fetal bovine serum (Gibco), streptomycin at 100
pg/mL, penicillin at 100 U/mL, at 37 °C in a humidified 5%
CO2-containing atmosphere. HEK 293 cells were seeded
(10 000-14 000 cells/cm? and cultured overnight in
standard culture medium before addition of to the indicated
Omegacoeur® and/or Dolupérine® or the corresponding
vehicle control for 24h.

Morphological observation

HEK 293 cell monolayers were examined for
morphological changes by inverted microscopy (Olympus
IX51). Images were captured using a CCD camera
connected to the microscope and computerized using the
software program SPOT (Diagnostic instrument).

Cell viability

Cell viability was determined using a standard Trypan
blue dye exclusion test (62). At the end of the 24hr
incubation period (see above), the cells were detached by
trypsin treatment and re-suspended in DMEM. Loss of cell
membrane integrity was detected by classical Trypan Blue
staining and viable cells (capable of excluding the dye) were
counted using a haemocytometer. Data were expressed in
percentage of viable cells counted after 24h of incubation in
media alone.

Statistical Analysis

Data are expressed as means + standard error of the
mean (SEM) of 4-6 independent experiments per
experimental group. Treated groups were compared to the
control group (media only) using paired student’s t-test. P
values < 0.05 were considered significant.

RESULTS

The Aim of the present study was to
determine  whether a  combination  of
Omegacoeur® and Dolupérine® could result in a
somewhat unexpected but nonetheless possible
toxicity in human cells in the therapeutic range.

To this end, HEK cell monolayers were exposed
for 24h to a mixture of Omegacoeur® and
Dolupérine®, and cell viability was assessed by
the trypan blue exclusion method. To determine
the doses, the amounts of DHA present in
Omegacoeur® and the amount of curcumin in
Doluperine® were used as references.
Incremental doses for the mixture were then
prepared so that the molar ratio of DHA in
Omegacoeur® / curcumin in Dolupérine® was
kept constant, at 2.5 DHA / 1 curcumin.

Dose effect of Omegacoeur® and Dolupérine®
combination on HEK 293 viability

The effect of 24h of incubation in the
presence of 4 increasing doses of the mixture and
their respective vehicle controls (corresponding
amount of BSA alone, as detailed in Methods)
were tested. As shown in Figure 1A, the
microscopic observation did not reveal any effect
of the vehicle alone at any of the concentrations
used. Using the trypan blue exclusion method,
we confirmed guantitatively that the highest dose
of BSA alone (21 mg/ml) did not have any effect
on HEK cell morphology or viability (not
shown). Hence, the vehicle was omitted in the
subsequent studies and a control with standard
culture media only was used for the quantitative
analyses presented in Figures 1B and 2. At
concentrations ranging from 2.5 to 250 uM DHA
in Omegacoeur®, none of the Omegacoeur® /
Dolupérine® combinations had a significant
effect on HEK cell morphology (Fig 1A).
Quantitative analysis using the trypan Dblue
exclusion test revealed that cell viability was
118%+31, 146%+30 and 69%+20 after
incubation with the 2.5/1 uyM, 25/10 pM, and
250/100 puM DHA in Omegacoeur® / curcumin
in Dolupérine® mixtures, respectively. None of
these conditions we found significantly different
from the control (100%, Fig 1B). In contrast, the
higher concentration tested (2.5/1 mM DHA in
Omegacoeur® / curcumin in Dolupérine®)
induced a clear change in cell morphology after
24h (Fig 1A), followed by detachment and death,
as revealed by the quantitative analysis by trypan
blue exclusion (Fig 1B, p<0.05).

Effect of high concentrations of Omegacoeur®
and/or Dolupérine® on HEK 293 viability

To clarify the origin of the negative effect of
24h of incubation with the Omegacoeur® /
Dolupérine® mixture at the highest concentration
on HEK cell viability, we next examined the
individual effects of Omegacoeur® and
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A)
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log of curcumin concentration

Figure 1. Dose effect of Omegacoeur®/Dolupérine® combination on HEK 293 viability. A) Microscopic observations
(X200) of HEK 293 cells following 24 hours of incubation in the presence of the indicated concentrations of DHA (in
Omegacoeur®)/curcumin (in Dolupérine®) combination, or in the presence of the corresponding vehicle control prepared as
detailed in the “Material and Methods™ section. A representative picture is shown for each dose of the combination (+)
underneath a representative picture of the corresponding vehicle control (-). Control: standard culture medium. wcoeur/Dip
2.5/1 uM: 2.5 uM DHA in omegacoeur /1 uM curcumin in Doluperine. wcoeur/DIp 25/10 uM: 25 puM DHA in omegacoeur
/10 uM curcumin in Doluperine. wcoeur/Dlp 250/100 uM. 250 uM DHA in omegacoeur /100 M curcumin in Doluperine.
wcoeur/Dip 2.5/1 mM. 2.5 mM DHA in omegacoeur /1 mM curcumin in Doluperine. B) Quantitative analysis of HEK 293
cell viability following 24 hours of incubation in the presence of incremental concentrations of DHA (in
Omegacoeur®)/curcumin (in Dolupérine®) combination prepared as indicated in the “Material and Methods” section. Data
are means + SEM of 6 independent experiments. *p<0.05 vs. Control (standard culture media).
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Dolupérine® when given separately at those
concentrations. HEK cell monolayers were
exposed to 2.5mM of DHA in Omegacoeur®, 1
mM of curcumin in Dolupérine®, or a mixture of
the two, and cell viability was determined using
the trypan blue exclusion test after 24h.
Microscopic observation revealed that HEK cell
morphology was unchanged after 24h of
incubation with 25 mM of DHA in
Omegacoeur®, undistinguishable from control
(Fig 2A). Consistently, cell viability was not

significantly different from that of the control
(81% £ 32, NS). On the other hand, 1 mM
curcumin in Doluperine alone or in combination
with 2.5 mM of DHA in Omegacoeur® induced
a significant toxicity on HEK cells. Taken
together, these results suggested that 1 mM
curcumin in  Doluperine at very high
concentration accounted for the cytotoxicity
observed in the mixture at high concentration
(100-1000 times the health risk prevention
dosages).

A)

Control wcoeur /Dip mcoeur Dip
2.5/1 mM 2.5mM 1 mM
B)
150%
©
©
o
o 100% - I
o
w
>
S
o 90% -
= . "
0% .
Dip 1 mM & + - +
& + *

weoeur 2.5 mM

Figure 2. Effects of high concentrations of Omegacoeur®, Dolupérine®, and a 2.5/1 ratio combination on HEK 293
viability. A) Microscopic observations (X200) of HEK 293 cells following 24 hours of incubation with or without 2.5 mM
of DHA in Omegacoeur® and/or 1 mM of curcumin in Dolupérine®. B) Quantitative analysis of HEK 293 viability
following 24 hours of incubation with the concentration of 2.5 mM of DHA in Omegacoeur® and the concentration 1 mM
of curcumin in Dolupérine® individually or in combination. Shown are means + SEM of 6 independent experiments *p<0.05
vs. Control (standard culture media).
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DISCUSSION

A mixture of the two nutritional
supplements Omegacoeur® and Dolupérine®
could provide additional benefits through
synergistic actions of some of their key
components, but the safety of such combination
have not been examined in human cells. This
study provides the first set of evidences in
support of the innocuousness of the combination
of Omegacoeur® and Dolupérine® in human
embryonic Kidney cells at active relevant doses.

The  25/10 Omegacoeur®  /Dolupérine®
combination is safe and well within the expected
active range

The data presented in Figure 1 indicated that
the 2.5/1, 25/10, and 250/100 ratios of uM DHA
in Omegacoeur® / UM curcumin in Dolupérine®
did not induce significant cell death in human
embryonic kidney cells. Based on current
literature, the 25/10 Omegacoeur® /Dolupérine®
combination seems the most promising of all
doses studied. It is important to keep in mind
that, in addition to 25 uM DHA and 10 uM
curcumin, the 25/10 mixture also contains 6.7
MM gingerol, 0.18 pM piperine, as well as
Omega-6 and Omega 9 PUFA at about 8.4 pg/ml
and 1.4 pg/ml, respectively. These concentrations
are within the range of EC50s of well-
documented  beneficial effects of these
components. Interistingly, DHA has been shown
to reduce endothelial expression of vascular cell
adhesion molecule 1 (VCAM-1), E-selectin,
intercellular adhesion molecule 1 (ICAM-1),
interleukin 6 (IL-6), and IL-8 in response to IL-1,
IL-4, tumor necrosis factor, or bacterial
endotoxin at concentrations ranging 1-25 pM
(20). Similarly, the amount of curcumin in the
mixture appears suitable for anti-inflammatory
action since the reported EC50 of curcumin for
inhibition of epidermal lipoxygenase and
cyclooxygenase activities is 5-10 pM (35). In
addition to these anti-inflammatory effects, the
combination of 25uM DHA and 10 uM of
curcumin has been shown to suppress cell growth
and stimulate apoptosis in human pancreatic
cancer cell lines (69). Finally, gingerol has
shown inhibitory effect on COX 2 and NF-
kappaB at 5-30 uM (38). Taken together, these
suggest that the 25/10 uM combination contains
suitable amounts of the various compounds.
Highly relevant to potential therapeutic use,
those concentrations are also within achievable

plasma concentrations (61). Finally, the
DHAJ/curcumin ratio itself has been recently
shown to promote synergism between DHA and
curcumin in animal cells, raising the interesting
possibility of achieving biological activity
without toxicity at an even lower range. Indeed,
Saw et al. have recently shown that an
combination 0.78 uM DHA or EPA / 2.5uM
curcumin has synergistic anti-inflammatory
effects on murine leukemic  monocytic
macrophage cells (57). Clearly, further studies
are warrant to further optimize the dosage of the
Omegacoeur®/Dolupérine® mixture in human,
but based on this brief review of the literature
and the results of the present study, biological
effects have been reported for doses that are at
least 100 times lower than the toxic dose of the
combination of Omegacoeur® and Dolupérine®
(2.5/1 mM) that we observed in HEK cells.

Effect at high concentration

Because 1 mM Dolupérine® alone produced
a toxicity undistinguishable from the toxicity of
the combination of 2.5 mM Omegacoeur®/ 1
mM Dolupérine® (Figure 2), it is likely that one
of the main components of Dolupérine® was
responsible for the effect. Even though this dose
of Dolupérine® includes 0.19 mg/ml ginger
(0.67mM gingerol) and 0.005 mg/ml pepper
(0.018 mM piperine) in addition to the 1mM
curcumin and other natural curcuminoids, the
toxic effect is consistent with previous reports of
the effect of high doses of curcuma. Indeed,
EC50 for toxicity of natural curcuminoids on
HEK 293 cells was shown to be 37-200 uM after
16h (13). Since the high dose of Dolupérine®
contained approximately 5 times this amount of
natural curcuminoids, it is reasonable to conclude
that the 1 mM curcumin along with the other
natural curcuminoids in Dolupérine® were
responsible for the toxic effect we observed.
Finally, in favour of an absence of further toxic
effect of ginger and pepper, Unnikrishnan et al.
have shown an absence of toxic effect on human
lymphocytes at higher doses than the ones used
in the present study (ginger 0.25 mg/ml and
pepper 0.1 mg/ml) (73).

In summary, this study shows, for the first
time, that the combination of two nutritional
supplements based on the Mediteranean diet
(Omegacoeur® naturally rich in omega3,6,9
PUFA) and the Ayurvedic diet (Doluperine®
enriched in curcuma, pepper, and ginger extracts)
did not induce cell death in for human embryonic
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kidney cells at active-relevant doses. Future
preclinical studies and clinical trials shall
determine whether the potential beneficial
effects of this combination indeed translates into
nutritional, physiological or therapeutic effects at
different dosages in the prevention of health risks
or as a complementary physiological support in
combination with the treatments of a variety of
disease processes including cancer, neurological
and cardiovascular disorders.

Acknowledgements - Yoann Sottejeau is a CIFRE fellow of
the French National Agency for Technological Research
(ANRT). The authors wish to thank Ajay Rajagopalan for
his valuable assistance with data collection and analysis.

REFERENCES

1. Scientific Opinion of the Panel on Dietetic products,
Nutrition and Allergies on a request from European
Commission related to labelling reference intake values for
n-3 and n-6 polyunsaturated fatty acids. The EFSA Journal
2009;1176: 1-11.

2.  Afzal, M., Al-Hadidi D., Menon M., Pesek J., Dhami
M. S. Ginger: an ethnomedical, chemical and
pharmacological review. Drug Metabol Drug Interact
2001;18: 159-190.

3. Agrawal, P., Rai V., Singh R. B. Randomized
placebo-controlled, single blind trial of holy basil leaves in
patients with noninsulin-dependent diabetes mellitus. Int J
Clin Pharmacol Ther 1996;34: 406-409.

4.  Agrawal, R., Mishra B., Tyagi E., Nath C., Shukla R.
Effect of curcumin on brain insulin receptors and memory
functions in STZ (ICV) induced dementia model of rat.
Pharmacol Res 2009;21: 21.

5.  Altman, R. D., Marcussen K. C. Effects of a ginger
extract on knee pain in patients with osteoarthritis. Arthritis
Rheum 2001;44: 2531-2538.

6.  Aronis, P., Antonopoulou S., Karantonis H. C.,
Phenekos C., Tsoukatos D. C. Effect of fast-food
Mediterranean-type diet on human plasma oxidation. J Med
Food 2007;10: 511-520.

7.  Bar-Sela, G., Epelbaum R., Schaffer M. Curcumin as
an Anti-Cancer Agent: Review of the Gap between Basic
and Clinical Applications. Curr Med Chem 2009;24: 24.

8.  Bengmark, S. Curcumin, an atoxic antioxidant and
natural NFkappaB, cyclooxygenase-2, lipooxygenase, and
inducible nitric oxide synthase inhibitor: a shield against
acute and chronic diseases. JPEN J Parenter Enteral Nutr
2006;30: 45-51.

9. Bliddal, H., Rosetzsky A., Schlichting P., Weidner M.
S., Andersen L. A., Ibfelt H. H., Christensen K., Jensen O.
N., Barslev J. A randomized, placebo-controlled, cross-over
study of ginger extracts and ibuprofen in osteoarthritis.
Osteoarthritis Cartilage 2000;8: 9-12.

10. Brown, M. D., Hart C., Gazi E., Gardner P., Lockyer
N., Clarke N. Influence of omega-6 PUFA arachidonic acid
and bone marrow adipocytes on metastatic spread from
prostate cancer. Br J Cancer 2009;8: 8.

11. Caughey, G. E., Mantzioris E., Gibson R. A., Cleland
L. G., James M. J. The effect on human tumor necrosis
factor alpha and interleukin 1 beta production of diets
enriched in n-3 fatty acids from vegetable oil or fish oil. Am
J Clin Nutr 1996;63: 116-122.

12. Champagne, C. M. The usefulness of a
Mediterranean-based diet in individuals with type 2
diabetes. Curr Diab Rep 2009;9: 389-395.

13. Changtam, C., de Koning H. P., Ibrahim H., Sajid M.
S., Gould M. K., Suksamrarn A. Curcuminoid analogs with
potent activity against Trypanosoma and Leishmania
species. Eur J Med Chem 2009.

14. Chatzi, L., Torrent M., Romieu I., Garcia-Esteban R.,
Ferrer C., Vioque J., Kogevinas M., Sunyer J.
Mediterranean diet in pregnancy is protective for wheeze
and atopy in childhood. Thorax 2008;63: 507-513.

15. Chonpathompikunlert, P., Wattanathorn J.,
Muchimapura S. Piperine, the main alkaloid of Thai black
pepper, protects against neurodegeneration and cognitive
impairment in animal model of cognitive deficit like
condition of Alzheimer's disease. Food Chem Toxicol
2009;23: 23.

16. Chopra, A., Saluja M., Patil J., Tandale H. S. Pain and
disability, perceptions and beliefs of a rural Indian
population: A WHO-ILAR COPCORD study. WHO-
International League of Associations for Rheumatology.
Community Oriented Program for Control of Rheumatic
Diseases. J Rheumatol 2002;29: 614-621.

17. Cohen, L. A. Lipids in cancer: an introduction. Lipids
1992;27: 791-792.

18. Covas, M. I. Bioactive effects of olive oil phenolic
compounds in humans: reduction of heart disease factors
and oxidative damage. Inflammopharmacology 2008;16:
216-218.

19. Danesi, F., Elementi S., Neri R., Maranesi M.,
D'Antuono L. F., Bordoni A. Effect of cultivar on the
protection of cardiomyocytes from oxidative stress by
essential oils and aqueous extracts of basil (Ocimum
basilicum L.). J Agric Food Chem 2008;56: 9911-9917.

20. De Caterina, R., Liao J. K., Libby P. Fatty acid
modulation of endothelial activation. Am J Clin Nutr
2000;71: 213S-223S.

21. de Lorgeril, M., Salen P. The Mediterranean diet:
rationale and evidence for its benefit. Curr Atheroscler Rep
2008;10: 518-522.

22. de Lorgeril, M., Salen P. Modified Cretan
Mediterranean diet in the prevention of coronary heart
disease and cancer. World Rev Nutr Diet 2000;87: 1-23.

23. de Lorgeril, M. Salen P. Modified cretan
Mediterranean diet in the prevention of coronary heart
disease and cancer: An update. World Rev Nutr Diet
2007;97: 1-32.

24. de Lorgeril, M., Salen P., Martin J. L., Monjaud I.,
Boucher P., Mamelle N. Mediterranean dietary pattern in a
randomized trial: prolonged survival and possible reduced
cancer rate. Arch Intern Med 1998;158: 1181-1187.

25. de Lorgeril, M., Salen P., Martin J. L., Monjaud I.,
Delaye J., Mamelle N. Mediterranean diet, traditional risk
factors, and the rate of cardiovascular complications after
myocardial infarction: final report of the Lyon Diet Heart
Study. Circulation 1999;99: 779-785.

26. Duran, M. J., Sabatier F., Pieroni G., Gerber G.,
Sampol J., Maixent J. M. Omegacoeur, a Mediterranean
nutritional complement, stimulates Na,K-ATPase activity in
human endothelial cells. Cell Mol Biol (Noisy-le-grand)
2001;47: 313-318.

27. Durgaprasad, S., Pai C. G., Vasanthkumar, Alvres J.
F., Namitha S. A pilot study of the antioxidant effect of
curcumin in tropical pancreatitis. Indian J Med Res
2005;122: 315-318.

28. Egan, M. E., Pearson M., Weiner S. A., Rajendran V.,
Rubin D., Glockner-Pagel J., Canny S., Du K., Lukacs G.

1407

Copyright © 2010 C.M.B. Edition



Omegacoeur®/Doluperine® combination safety on human embryonic kidney cells

L., Caplan M. J. Curcumin, a major constituent of turmeric,
corrects cystic fibrosis defects. Science 2004;304: 600-602.
29. Erkkila, A. T., Matthan N. R., Herrington D. M.,
Lichtenstein A. H. Higher plasma docosahexaenoic acid is
associated with reduced progression of coronary
atherosclerosis in women with CAD. J Lipid Res 2006;47:
2814-2819.

30. Funk, J. L., Frye J. B., Oyarzo J. N., Kuscuoglu N.,
Wilson J., McCaffrey G., Stafford G., Chen G., Lantz R. C.,
Jolad S. D., Solyom A. M., Kiela P. R., Timmermann B. N.
Efficacy and mechanism of action of turmeric supplements
in the treatment of experimental arthritis. Arthritis Rheum
2006;54: 3452-3464.

31. Ghayur, M. N., Gilani A. H., Afridi M. B., Houghton
P. J. Cardiovascular effects of ginger aqueous extract and its
phenolic constituents are mediated through multiple
pathways. Vascul Pharmacol 2005;43: 234-241.

32. Goua, M., Mulgrew S., Frank J., Rees D., Sneddon A.
A., Wahle K. W. Regulation of adhesion molecule
expression in human endothelial and smooth muscle cells by
omega-3 fatty acids and conjugated linoleic acids:
involvement of the transcription factor NF-kappaB?
Prostaglandins Leukot Essent Fatty Acids 2008;78: 33-43.
33. Grimsgaard, S., Bonaa K. H., Hansen J. B., Myhre E.
S. Effects of highly purified eicosapentaenoic acid and
docosahexaenoic acid on hemodynamics in humans. Am J
Clin Nutr 1998;68: 52-59.

34. Harris, W. S., Mozaffarian D., Rimm E., Kris-
Etherton P., Rudel L. L., Appel L. J., Engler M. M., Engler
M. B., Sacks F. Omega-6 fatty acids and risk for
cardiovascular disease: a science advisory from the
American Heart Association Nutrition Subcommittee of the
Council on Nutrition, Physical Activity, and Metabolism;
Council on Cardiovascular Nursing; and Council on
Epidemiology and Prevention. Circulation 2009;119: 902-
907.

35. Huang, M. T., Lysz T., Ferraro T., Abidi T. F., Laskin
J. D., Conney A. H. Inhibitory effects of curcumin on in
vitro lipoxygenase and cyclooxygenase activities in mouse
epidermis. Cancer Res 1991;51: 813-819.

36. Jeong, C. H., Bode A. M., Pugliese A., Cho Y. Y,
Kim H. G., Shim J. H., Jeon Y. J., Li H., Jiang H., Dong Z.
[6]-Gingerol suppresses colon cancer growth by targeting
leukotriene A4 hydrolase. Cancer Res 2009;69: 5584-5591.
37. Jiang, J., Wang W., SunY.J.,,HuM, LiF, ZhuD. Y.
Neuroprotective effect of curcumin on focal cerebral
ischemic rats by preventing blood-brain barrier damage. Eur
J Pharmacol 2007;561: 54-62.

38. Kim, S. O, Kundu J. K., Shin Y. K., Park J. H., Cho
M. H., Kim T. Y., Surh Y. J. [6]-Gingerol inhibits COX-2
expression by blocking the activation of p38 MAP kinase
and NF-kappaB in phorbol ester-stimulated mouse skin.
Oncogene 2005;24: 2558-2567.

39. Koscielny, J., Klussendorf D., Latza R., Schmitt R.,
Radtke H., Siegel G., Kiesewetter H. The antiatherosclerotic
effect of Allium sativum. Atherosclerosis 1999;144: 237-
249.

40. Kris-Etherton, P. M., Harris W. S., Appel L. J. Fish
consumption, fish oil, omega-3 fatty acids, and
cardiovascular disease. Arterioscler Thromb Vasc Biol
2003;23: €20-30.

41. Liang, B.,, Wang S., Ye Y. J, Yang X. D., Wang Y.
L., Qu J., Xie Q. W., Yin M. J. Impact of postoperative
omega-3 fatty acid-supplemented parenteral nutrition on
clinical outcomes and immunomodulations in colorectal
cancer patients. World J Gastroenterol 2008;14: 2434-2439.
42. Lim, J. H.,, Kwon T. K. Curcumin inhibits phorbol
myristate acetate (PMA)-induced MCP-1 expression by

inhibiting ERK and NF-kappaB transcriptional activity.
Food Chem Toxicol 2009.

43. Malaviya, A. N., Kapoor S. K., Singh R. R., Kumar
A., Pande I. Prevalence of rheumatoid arthritis in the adult
Indian population. Rheumatol Int 1993;13: 131-134.

44, Menendez, J. A., Lupu R. Mediterranean dietary
traditions for the molecular treatment of human cancer: anti-
oncogenic actions of the main olive oil's monounsaturated
fatty acid oleic acid (18:1n-9). Curr Pharm Biotechnol
2006;7: 495-502.

45. Mente, A., de Koning L., Shannon H. S., Anand S. S.
A systematic review of the evidence supporting a causal link
between dietary factors and coronary heart disease. Arch
Intern Med 2009;169: 659-669.

46. Metcalf, R. G., Sanders P., James M. J., Cleland L. G.,
Young G. D. Effect of dietary n-3 polyunsaturated fatty
acids on the inducibility of ventricular tachycardia in
patients with ischemic cardiomyopathy. Am J Cardiol
2008;101: 758-761.

47. Mitrou, P. N., Kipnis V., Thiebaut A. C., Reedy J.,
Subar A. F., Wirfalt E., Flood A., Mouw T., Hollenbeck A.
R., Leitzmann M. F., Schatzkin A. Mediterranean dietary
pattern and prediction of all-cause mortality in a US
population: results from the NIH-AARP Diet and Health
Study. Arch Intern Med 2007;167: 2461-2468.

48. Mohanty, I, Arya D. S., Gupta S. K. Effect of
Curcuma longa and Ocimum sanctum on myocardial
apoptosis in experimentally induced myocardial ischemic-
reperfusion injury. BMC Complement Altern Med 2006;6: 3.
49. Mohanty, I, Singh Arya D., Dinda A., Joshi S.,
Talwar K. K., Gupta S. K. Protective effects of Curcuma
longa on ischemia-reperfusion induced myocardial injuries
and their mechanisms. Life Sci 2004;75: 1701-1711.

50. Nicoll, R., Henein M. Y. Ginger (Zingiber officinale
Roscoe): a hot remedy for cardiovascular disease? Int J
Cardiol 2009;131: 408-409.

51. Panagiotakos, D. B., Dimakopoulou K., Katsouyanni
K., Bellander T., Grau M., Koenig W., Lanki T., Pistelli R.,
Schneider A., Peters A. Mediterranean diet and
inflammatory response in myocardial infarction survivors.
Int J Epidemiol 2009;38: 856-866.

52. Pardridge, W. M. Transport of protein-bound
hormones into tissues in vivo. Endocr Rev 1981;2: 103-123.
53. Prasad, C. P., Rath G., Mathur S., Bhatnagar D.,
Ralhan R. Expression analysis of maspin in invasive ductal
carcinoma of breast and modulation of its expression by
curcumin in breast cancer cell lines. Chem Biol Interact
2009;26: 26.

54. Rathore, P., Dohare P., Varma S., Ray A., Sharma U.,
Jagannathan N. R., Ray M. Curcuma oil: reduces early
accumulation of oxidative product and is anti-apoptogenic
in transient focal ischemia in rat brain. Neurochem Res
2008;33: 1672-1682.

55. Russo, G. L. Dietary n-6 and n-3 polyunsaturated fatty
acids: from biochemistry to clinical implications in
cardiovascular prevention. Biochem Pharmacol 2009;77:
937-946.

56. Satoskar, R. R., Shah S. J., Shenoy S. G. Evaluation of
anti-inflammatory  property of curcumin (diferuloyl
methane) in patients with postoperative inflammation. Int J
Clin Pharmacol Ther Toxicol 1986;24: 651-654.

57. Saw, C. L., Huang Y., Kong A. N. Synergistic anti-
inflammatory effects of low doses of curcumin in
combination  with  polyunsaturated  fatty  acids:
docosahexaenoic acid or eicosapentaenoic acid. Biochem
Pharmacol;79: 421-430.

58. Schwellenbach, L. J., Olson K. L., McConnell K. J.,
Stolcpart R. S., Nash J. D., Merenich J. A. The triglyceride-

1408

Copyright © 2010 C.M.B. Edition



SOTTEJEAU Y. et al.

lowering effects of a modest dose of docosahexaenoic acid
alone versus in combination with low dose eicosapentaenoic
acid in patients with coronary artery disease and elevated
triglycerides. J Am Coll Nutr 2006;25: 480-485.

59. Seki, H., Tani Y., Arita M. Omega-3 PUFA derived
anti-inflammatory  lipid mediator  resolvin El.
Prostaglandins Other Lipid Mediat 2009;89: 126-130.

60. Sharma, M., Kishore K., Gupta S. K., Joshi S., Arya
D. S. Cardioprotective potential of ocimum sanctum in
isoproterenol induced myocardial infarction in rats. Mol Cell
Biochem 2001;225: 75-83.

61. Shoba, G., Joy D., Joseph T., Majeed M., Rajendran
R., Srinivas P. S. Influence of piperine on the
pharmacokinetics of curcumin in animals and human
volunteers. Planta Med 1998;64: 353-356.

62. Siddiqui, M. A, Singh G., Kashyap M. P., Khanna V.
K., Yadav S., Chandra D., Pant A. B. Influence of cytotoxic
doses of 4-hydroxynonenal on selected neurotransmitter
receptors in PC-12 cells. Toxicol In Vitro 2008;22: 1681-
1688.

63. Sivam, G. P. Protection against Helicobacter pylori
and other bacterial infections by garlic. J Nutr 2001;131:
1106S-1108S.

64. Srinivasan, K. Black pepper and its pungent principle-
piperine: a review of diverse physiological effects. Crit Rev
Food Sci Nutr 2007;47: 735-748.

65. Srivastava, G., Mehta J. L. Currying the heart:
curcumin and cardioprotection. J Cardiovasc Pharmacol
Ther 2009;14: 22-27.

66. Stevens, L., Zhang W., Peck L., Kuczek T., Grevstad
N., Mahon A., Zentall S. S., Arnold L. E., Burgess J. R.

67. Stewart, J. J., Wood M. J., Wood C. D., Mims M. E.
Effects of ginger on motion sickness susceptibility and
gastric function. Pharmacology 1991;42: 111-120.

68. Su, K. P, Huang S. Y., Chiu C. C., Shen W. W.
Omega-3 fatty acids in major depressive disorder. A
preliminary double-blind, placebo-controlled trial. Eur
Neuropsychopharmacol 2003;13: 267-271.

69. Swamy, M. V., Citineni B., Patlolla J. M., Mohammed
A., Zhang Y., Rao C. V. Prevention and treatment of
pancreatic cancer by curcumin in combination with omega-3
fatty acids. Nutr Cancer 2008;60 Suppl 1: 81-89.

70. Tapsell, L. C., Hemphill I., Cobiac L., Patch C. S,
Sullivan D. R., Fenech M., Roodenrys S., Keogh J. B.,
Clifton P. M., Williams P. G., Fazio V. A., Inge K. E.
Health benefits of herbs and spices: the past, the present, the
future. Med J Aust 2006;185: S4-24.

71. Taqvi, S. I., Shah A. J,, Gilani A. H. Blood pressure
lowering and vasomodulator effects of piperine. J
Cardiovasc Pharmacol 2008;52: 452-458.

72. Tattelman, E. Health effects of garlic. Am Fam
Physician 2005;72: 103-106.

73. Unnikrishnan, M. C., Kuttan R. Cytotoxicity of
extracts of spices to cultured cells. Nutr Cancer 1988;11:
251-257.

74. Vijayakumar, R. S., Surya D., Nalini N. Antioxidant
efficacy of black pepper (Piper nigrum L.) and piperine in
rats with high fat diet induced oxidative stress. Redox Rep
2004;9: 105-110.

75. Waterman, E., Lockwood B. Active components and
clinical applications of olive oil. Altern Med Rev 2007;12:
331-342.

EFA supplementation in children with inattention, 76. Zulet, M. A., Marti A., Parra M. D., Martinez J. A.
hyperactivity, and other disruptive behaviors. Lipids Inflammation and conjugated linoleic acid: mechanisms of
2003;38: 1007-1021. action and implications for human health. J Physiol
Biochem 2005;61: 483-494.
1409

Copyright © 2010 C.M.B. Edition



	Effect at high concentration

