OUTLINE OF THE PRESENTATION 1) Importance of omega 3/ omega 6 balance 2) Sources of omega 3/6 3) Case study on 4 articles 4 % 1 % α-linolenic acid C18:3, ALA linoleic acid C18
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From the general to the specific

CONTEXT

 Global spread of obesity, overweight and diet-related chronic diseases with its burden of comortalities. How can we turn the tide off ?

https://www.fda.gov/news-events/fda-voices/improving-nutrition-turn-tide-diet-related-chronic-disease cardiovascular diseases (17.9 million deaths globally/y), cancers (9 million deaths/y), and diabetes (1.6 million deaths/y) (WHO, 2019)

 Global picture but lipid nutrition matters (35-40 % TEI) (Qiu, Prost. Leuk., 2003) Impaired by aging, alcohol, nutrient deficiencies, trans FA, elevated cholesterol 1) Importance of omega 3/ omega 6 balance -is reinforced at several physiological stages

Significant growth and development

Specific nutritionnal requirements

Dominant energy provider (~45-55% of total energy)

• LA: 3 to 4.4% of total energy (2.75g/day) • ALA: 0.5 to 0.6% of total energy (345 mg/day)  Balancing our lipid intake by regulating our intake of omega-6 fatty acids and increasing our intake of omega-3 fatty acids = strong nutritional recommendation from the WHO  Unbalanced diets (excess omega-6) promote the onset of chronic inflammatory diseases  High imbalance in ω6/ω3 ratio, still very strong in infants and adolescents (INCA3; Chuy et al., Chevreul Congress 2023; Simopoulos, Biomed. Pharmacol., 2002) 9 1) Importance of omega 3/ omega 6 balance Omega-3

When elongated give birth to highly unsaturated FA and cellular messangers eicosanoïds

Postive effects -composition of cell membranes -Several biochemical process of organism : regulation of blodd pressure, vessels elasticity, immune and anti-inflammatory reactions, blood platelets agregation.

Eicosapentaenoïc (EPA) and docosahexaenoïc acids -(DHA) :

present in marine products and more specifically in fatty fish (salmon, herring, tuna, mackerel, sardine…), .

Omega-3

When elongated give birth to highly unsaturated FA and cellular messangers eicosanoïds Consummed in exces, omega-6 FA can : -impair the beneficial health effects of oméga-3, notably with regards to CV protection.

-Induce pains and inflammatory illnessess such as asthma and arthritis. The potential decrease in the amount of DHA available from fish for human consumption was modeled using the predicted effect of established global warming scenarios on algal DHA production and ensuing transfer to fish. We conclude that an increase in water temperature could result, depending on the climate scenario and location, in a * 10 to 58% loss of globally available DHA by 2100, potentially limiting the availability of this critical nutrient to humans.

Global warming is predicted to reduce the de novo synthesis of DHA by algae, at the base of aquatic food chains, and which is expected to reduce DHA transferred to fish. We estimated the global quantity of DHA (total and per capita) currently available from commercial (wild caught and aquaculture) and recreational fisheries. 

•

  Energy (9 kcal/g), digestibility of Triglycerides 98 % • Essential Fatty acids (linoleic acid LA ω6 et α-linolenic acid ALA ω3) 4 Two fatty acids (FA) are said essential car human can not synthesize them and they have to be brought

  Potential health effects (ANSES, WHO) -Compulsory for development and functions of retina, brain and nervous system => specific requirement during gestation, breastfeeding and infancy -CV effects, can contribute to lower BP in hypertentive, decrease TAG in blood, in people presenting CV pathology can reduce morbidity and mortality WHEN COMBINED with balanced diet/ physical activity EPA/DHA: -cerebral functions and aging. Positive effect on maintaining mental health (depression, demence, Alzheimer disease) -Prevention of age-related macular degeneration (AMD)Omega-6Play an important part in good functionning of nervous, cardiovascular and immunitary systems and nerveux, are central in allergic reactions, inflammatory reactions and healing processes.



  PUFA => Non enzymatic oxylipins (Galano et al., Prog. Lipid Res., 2017) Main classes of NE oxylipins Arachidonic acid (AA, C20:4 n-6) et eicosapentaenoic acid (EPA, C20:5 n-3)  Isoprostanes (IsoPs) Docosahexaenoic acid (DHA) Neuroprostanes (NeuroPs) Alpha-linolenic acid (ALA, C18:3 n-3) Phytoprostanes (PhytoPs) F2 F3 (Galano et al., Prog. Lipid Res., 2017)

FA

  Photosynthetic vegetals from marineor terrestrial sources



  Abbreviati on

  

  

  

  

  

  

  

  

  

  

  

• LA/ALA ratio : Between 5 to 15 • DHA: 100 mg/day Importance of both qualitatively and quantitatively of lipids intake

  

	1) Importance of omega 3/ omega 6 balance	
	Omega-3	Omega-6	
	α-linolenic acid (1%/d)	Linoleic acid (4%/d)
	C18:3, ALA (n-3)	C18:2, LA (n-6)	
		Colombo, Jill Shaddy et al., Prostaglandins Leukot. Essent.
	EPA (C20:5), DHA (C22:6) (250 mg/d)	ω6/ω3=4	Fatty Acids,2017
			ANSES, 2011

AA (C20:4)…C22:5

  

(ANSES 2010 recommandations)

(Duru et al., OCL, 2019) 



  To rebalance intakes what are the sources that can be used in nutritional strategies ?

	Oxylipins		Activity
	Ent-16B1t-PhytoP		Neuroprotectivity
	Ent-9L1t-PhytoP Usual		Inflammatory
	8-F3-IsoP 10-F4t-NeuroP	Pro-arythmia Vegetable (grains, fruits …) 85 % Artherosclerosis prevention Animals land (mammals, lards…) Anti VIDD (Ventilator Induce Diaphragm Disfunction) or marine 15 %
	4+F4t-NeuroP		Anti-inflammatory
	News		Artherosclerosis prevention Anti VIDD (Ventilator Induce Diaphragm Disfunction)
			Anti-arythmia
			Neuroprotectivity
			Sperm capacitation
	14-A4t-NeuroP Green technologies	Anti-inflammatory White technologies Insects
			18

1) Nutritional interest of microalgae lipids  Presence of oxylipins ?

(Galano et al., Prog. Lipid Res., 2017 ; Bosviel et al., Free Rad. Biol. Med., 2017 ; Martinez Sanchez et al., 2020; Signorini et al. Life, 2021 ; Moretti et al. Molecular sciences, 2023) 

M2 Lab-M4 Lab-M8 Lab-M10 Fatty

  

	Photo-autotrophy	0	22	Lab-PA	2.4						
	Mixotrophy	2	20	Lab-M2	4.5						
	Mixotrophy Mixotrophy Mixotrophy	5 8 10	13 13 16	Lab-M5 Lab-M8 Lab-M10	3.8 4.2 3.6	Lab-PA	Lab-22%	20%	13%	13%	16%

acid profiles of in-lab cultivated Chlorella Lipid composition (%) of in-lab cultivated Chlorella % of lipids in the dry biomass (Wind, Master 2, 2021; Barouh et al., Chevreul Congress 2023, Paris; Couto et al., Algal Res. 2020) *Bold's Basal Medium: Bischoff and Bold (1963) derived from Bold (1949)  Microalgae

galactolipids can be an interesting complementary source of omega 3 PUFA possibly esterified under the galactolipids form Microalgae sources Terrestrial sources (green leafy vegetables)

  Comparison of Microalgae and terrestrial sources of omega 3

	VLC omega 3 PUFA	Omega 3 PUFA precursors only
	Higher PL/GL ratios in photoautrotrophy,	Ratio PL/GL =45:55 in leaves and 30:70 in
	adjustable with environmental conditions	chloroplasts
	~10-15 % (DM) of lipids of which 70-80 % can	2-30 g/kg (DM) MGDG-DGDG
	be GL	
	No arable land use / Concentration/ Introduction	Arable land use
	Stabilization energy consuming	
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