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« NATURAL ASTAXANTHIN SURPASSES MANY OF THE ANTIOXIDA NTS

BENEFITS OF VITAMIN C, VITAMIN E, bbbb-CAROTENE

AND OTHER CAROTENOIDS »
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AND OTHER CAROTENOIDS »

Biological functions and activities of animal carotenoids.
W. Miki, 1991.  Pure and Applied Chemistry  63:141-146.
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« A PROMISING NATURAL INGREDIENT 

FOR RISK DIMINUTION OF CARDIOVASCULAIRE DISEASES »

The health benefits of Haematococcus astaxanthin: cardiovascular health.
M. Olaizola, 2005.  Agro Food Industry Hi-Tech, 16 (4): 35-37.

Antihypertensive potential and mechanism of action of astaxanthin: II. Vascular reactivity   and 
hemorheology in spontaneously hypertensive rats.

G. Hussein et al., 2005. Biol & Pharma Bull, 28(6):967-971.

The effects of oral Cardax ™ (disodium disuccinate astaxanthin) on multiple  independent oxidative 
stress markers in a mouse peritoneal inflammation model: influence on 5-lipoxygenase in vitro and 

in vivo.
S.F. Lockwood et al., 2006. Life Sciences, 79(2):162-174.



Effect of AST on LPS-induced NO (a), TNF- � (b) and PGE2 (c) in aqueous humour.

The aqueous humour was collected at 6, 12 and 24 hr after LPS treatment and assayed using ELISA. Each value represents the mean±SD of 
eight rats. Asterisks (*, **) indicate a significant difference from the LPS group at p<0.05 and <0.01, respectively. 

Effect of AST on LPS-induced NO (a), TNF- � (b) and PGE2 (c) in aqueous humour.

The aqueous humour was collected at 6, 12 and 24 hr after LPS treatment and assayed using ELISA. Each value represents the mean±SD of 
eight rats. Asterisks (*, **) indicate a significant difference from the LPS group at p<0.05 and <0.01, respectively. 

* Suzuki et al. 2006. Suppressive effects of astaxanthin against rat endotoxin-induced uveitis by inhibiting the
NF-� B signaling pathway. Experimental Eye research. 82(2):275-281.

« Ast

inhibates promotors

of inflammatory responses * »
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« Ast inhibates lipids peroxidation * »

Effect of antioxidants upon oxidant induced lipid peroxid e formation in U937 cells
supplemented with eicosapentaenoic acid (EPA).

U937 cells (0.5×106) were cultured for 24 h in media supplemented with either 10 � M EPA and
various concentrations of vehicle (0 � M) or astaxanthin. Cells were then washed by centrifugation 
and challenged with oxidant (+) (750 � M t-BHP, 750 � M Fe2+) or astaxanthin (�) for 30 min. Values 
are mean percentage 0/+ treated cells±standard deviation of 4 independent experiments. *: P<0.05, 
**: P<0.01 vs. 0/+ treated cells by post-ANOVA Dunnet's test. Lipid peroxide levels in 0/+ cultures 
(i.e. 100% on graph) was 5.4±0.2 nmol peroxide/ml methanol suspension containing 1×106 cells. 
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U937 cells (0.5×106) were cultured for 24 h in media supplemented with either 10 � M EPA and
various concentrations of vehicle (0 � M) or astaxanthin. Cells were then washed by centrifugation 
and challenged with oxidant (+) (750 � M t-BHP, 750 � M Fe2+) or astaxanthin (�) for 30 min. Values 
are mean percentage 0/+ treated cells±standard deviation of 4 independent experiments. *: P<0.05, 
**: P<0.01 vs. 0/+ treated cells by post-ANOVA Dunnet's test. Lipid peroxide levels in 0/+ cultures 
(i.e. 100% on graph) was 5.4±0.2 nmol peroxide/ml methanol suspension containing 1×106 cells. 

* Obajimi et al. 2007. Antioxydant modulation of oxidant-stimulated uptake and release of arachidonic acid in eicosapentanoic
acid-supplementated human lymphoma U937 cells. Prostaglandins Leukot Essent Fatty Acids, 76(2):65-71.

Ast � OXIDATIVE STRESSAst � OXIDATIVE STRESS
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Effects of ASX-O on Arterial Wall-Thickness
Representative sections of the coronary arteries of (I) control- and (II) ASX-O-treated SHR administered olive oil
(1 ml/kg) and ASX (5 mg/kg/d), respectively, for 60 d. The coronary artery wall is thinner and the lumen is wider in 
the ASX-O-treated (II) rats. Staining: hematoxylin–eosin. Magnification: 20 and 40..

Hussein et al. Antihypertensive Potential and Mechanism of Action of A staxanthin:
III. Antioxidant and Histopathological Effects in Spont aneously
Hypertensive Rats. Biol. Pharm. Bull. 29(4) 684—688 (2006)



* Hulthe, J. and Fagerberg, B.,  2002. Circulating oxidized LDL is associated with subclinical atherosclerosis 
development and inflammatory cytokines (AIR study). Arterioscler. Thromb. Vasc. Biol., 76:1162-1167.
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« LDL oxidation is related to the atherosclerotic pl aque* »
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« LDL oxidation is related to the atherosclerotic pl aque* »

* Chiesa et al., 1998. In search of biological markers of high-risk carotid artery atherosclerotic plaque: enhanced LDL
oxidation. Annals of Vascular Surgery, 12(1):1-9.

Correlation between the atherosclerotic plaque ulce ration score and the antioxidized LDL
Autoantibody titers.

The antioxidized LDL autoantibody titers were evaluated as antiox-LDL IgG ratio, antiMDA-
LDL IgG ratio, and anti MDA-LDL IgG specific ratio.



Fish protein stimulated the fibrinolysis in rats.
M. Murata et al., 2004. Annals of Nutrition and Metabolism. 48(5):348-356

Fish consumption and early atherosclerosis in middle-aged men.
Y. Nakamura et al., 2007. Metabolism-Clinical and Experimental. 56(8):1060-1064

Natural peptides in blood pressure control. A review.

A.D. Muir, 2005. Agro Food Industry Hi-Tech. 16(5):15-17

« FISH PROTEINS HAVE BENEFICIAL EFFECTS

ON CARDIOVASCULAR HEALTH »

FISH PROTEINS ( FP )
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* Wergedahl et al. 2004. Fish protein hydrolysates reduces plasma total cholesterol, increases the proportion of HDL cholesterol, 
and lowers acyl-CoA : Cholesterol acyltransferase activity in liver of Zucker rats. Journal of Nutrition, 134(6):1320-1327.

FP � PLASMA LIPIDS PROFILFP � PLASMA LIPIDS PROFIL

« Fish Protein Hydrolysates (FPH)

improve plasma lipids profil * »



* Ait-Yahia et al., 2003. Dietary fish protein lowers blood pressure and alters tissue polyunsaturated fatty acid 
composition in spontaneously hypertensive rats. Nutrition, 19(4):342-346.

Effects of dietary proteins on systolic blood pressure i n spontaneously hypertensive rats.

Values are means ± standard error of the mean (n = 10 rats per group). Comparison of means was performed
with Fisher’s test. *P < 0.05, fish protein group versus casein group. 

FP � BLOOD PRESSUREFP � BLOOD PRESSURE

« Fish Proteins

improve systolic blood pressure * »



FP � INSULINE RESISTANCEFP � INSULINE RESISTANCE

« Insulin resistance is a central key factor in heal th complications

associated to cardiovascular diseases »

Obesity and insulin resistance: epidemiologic, metabolic and molecular aspects.
H. Després & A. Marette, 1999. Insulin resistance, The metabolic syndrome X, G.M. Reaven & A. Laws (ed.),

Humana Press, Clifton. p. 51-82. 

« Amino acids can improve insulin sensitivity »

Arginine and taurine – dieteray factors preventing cardivascular diseases ?
C. Metzner C et al., 2001. Ernahrungs-Umschau, 48(5):188+

Fasting and postprandial lipid and glucose metabolisms are modulated by dietary proteins and carbohydrates:
Role of plasma insulin concentrations. 

C. Hurley et al., 1995. Nutritional Biochemistry, 6:540-546.

Effects of arginine and lysine addition to casein and soya-bean protein on serum lipids, apolipoproteins,
insulin and glucagon in rats.

M. Sugano et al., 1982. Br. J. Nutr., 48: 211-221.



Fig.  Mean (±SD) blood glucose concentrations before a nd after an oral-glucose-tolerance test and
glucose infusion rates (GIR) in Otsuka Long-Evans To kushima Fatty (OLETF) rats [taurine 
supplemented (+) and unsupplemented (-)] and nondiabeti c control rats.

Blood glucose concentrations were significantly higher in the unsupplemented OLETF rats ( ) than in the
nondiabetic rats ( ) and improved slightly in the taurine-supplemented OLETF rats ( ), but not significantly so. 
*,**Significantly different from nondiabetic rats: *P < 0.05, **P < 0.01. GIR was significantly lower in the
OLETF rats than in the nondiabetic rats; taurine supplementation improved it. 

* Nakaya et al., 2000. Taurine improves insulin sensitivity in the Otsuka Long-Evans Tokushima Fatty rat, a
model of spontaneous type 2 diabetes. American Journal of Clinical Nutrition, 71(1):54-58.

« Improvement of insulin sensitivity : Taurine exempl e* »
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* Nakaya et al., 2000. Taurine improves insulin sensitivity in the Otsuka Long-Evans Tokushima Fatty rat, a
model of spontaneous type 2 diabetes. American Journal of Clinical Nutrition, 71(1):54-58.
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« Evidence of � -3 benefits for cardiovascular health »

4th International Symposium Health Sea, 4&5 Oct 2007, Granville, Normandie, France

� -3 AND FISH OIL� -3 AND FISH OIL

N-3 fatty acid dietary recommendations and food sources to achieve essentiality and cardiovascular benefits.
S.K. Gebauer et al., 2006. American Journal of Clinical Nutrition, 83(6):1526S-1535S.

Cardiovascular benefits of omega-3 fatty acids.
C. Von Schachky & W. Harris, 2007. Cardiovascular Research, 73(2):310-315.

Dietary fish and n-3 fatty acid intake and cardiac electrocardiographic parameters in humans.
D. Mozaffarian et al., 2006. Journal of the American College of Cardiology, 48(3):478-484.

Higher plasma docosahexaenoic acid is associate with reduced progression of 
coronary atherosclerosis in women with CAD.

A.T. Erkkila et al., 2006. Journal of Lipids Research, 47(12):2814-2819.

Blood levels of long-chain n-3 fatty acids and the risk of sudden death.
Albert, C.M. et al., 2002. New England Journal of Medicine, 346(15):1113-1118.
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* Blier et al., 2006. Does the fatty acid composition affect metabolic functions and oxidative stress status in rat 
heart mitochondria? Biochemica et Biophysica Acta-Bioenergetics, Suppl. S: 404.

« Antioxidant, in supplementation with 

fish oil, can protect mitochondrial 

membranes from oxidative damage * »
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OVERVIEW OF STUDY DESIGN

« STUDY OF ASTAXANTHIN AND REACTIVITY OF THE ENDOTHE LIUM »

Supervised by Dr. Jean Claude Tardif, Research Cent er Director,
Montreal Heart Institute

� INDICATION : Improving endothelial function

� OBJECTIVES : To assess the effects of astapro on end othelial function as 
evaluated by flow-mediated endothelium-dependent di latation of the brachial 
artery using high-resolution ultrasound.

� PATIENT POPULATION : Patients (90) with atheroscler osis and/or its risk 
factors and proven abnormal flow-mediated brachial artery dilatation.

CLINICAL STUDY COMPLETED

Statistical report in November 2007 :
a. efficacity
b. safety

CLINICAL STUDY ASTA-PRO 1000

4th International Symposium Health Sea, 4&5 Oct 2007, Granville, Normandie, France



� STUDY DESIGN : A single-center, 3-month, randomized,  double blind, study.

� TREATEMENT : Group 1 : 2 mg astaxapro / once daily
Group 2 : 1.2 mg astaxapro / once daily
Group 3 : Placebo

� EFFICACY PARAMETERS : 
A) The flow-mediated dilatation of the brachial artery assessed by high-

resolution ultrasoun after 12 weeks of treatment.

B) The flow-mediated dilatation of the brachial artery assessed by high-
resolution ultrasound at 3 weeks.

The change from baseline to end of treatment in plasma high-sensitivity C-
reactive protein (hs-CRP) and fibrinogen using validated assays, which are 
markers of inflammation.

The change from baseline to end of treatment in the lag-phase to copper-
induced LDL oxidation, the ratio of oxidized to reduced glutathione, 
nitrotyrosine, and myeloperoxidase, which are markers of oxidative stress.

The change from baseline to end of treatment in total, LDL and HDL 
cholesterol, triglycerides, and apolipoproteins A and B.

CLINICAL STUDY ASTA-PRO 1000

4th International Symposium Health Sea, 4&5 Oct 2007, Granville, Normandie, France



� STUDY DESIGN : A single-center, 3-month, randomized,  double blind, study.

� TREATEMENT : Group 1 : 2 mg astapro / once daily
Group 2 : 1.2 mg astapro / once daily
Group 3 : Placebo

� SAFETY PARAMETERS : The frequency and intensity of clinical adverse 
events, clinical laboratory parameters, physical examination, vital signs and 
electrocardiograms.

� STATISTICAL RATIONALE AND ANALYSIS : A sample size of 90 
patients (30 patients/group) will provide 80% power to detect an
improvement of 3.2% in flow-mediated dilatation between any 2 of the 3 
treatment groups.

CLINICAL STUDY ASTA-PRO 1000

4th International Symposium Health Sea, 4&5 Oct 2007, Granville, Normandie, France



Produits nutraceutiques : Asta-pro 1000

Ocean 
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