Clinical Benefits of Algal DHA

Exploring the science behind this essential omega-3 fatty acid derived from

sustainable sources




Learning Objectives

Identify DHA'’s structural features and summarize its biological importance
Explain DHA’s key roles in supporting brain, retinal, and cardiac function
Differentiate between algal vs. fish-derived DHA

Analyze clinical evidence on DHA in health and disease

Evaluate safety and drug interaction considerations

Apply DHA knowledge to clinical and nutritional practice



What is Docosahexaenoic Acid (DHA)?

Overview Distribution

* Long-chain omega-3 polyunsaturated fatty acid (22:6 n-3) »  20% of total brain lipids

« Not considered a dietary essential fatty acid * 97 % of brain and 93 % of retinal omega-3 fatty acids
Source Deficiency

* Limited conversion from a-linolenic acid (ALA)  Uncommon

» Dietary or supplemental intake are main sources » May manifest as dry or scaly skin.



Physiological Role & Clinical Benefits of DHA

Domain / Area
Brain & Retina (Structural Role)

Neurodevelopment

Pregnancy & Infant Growth

Cardiovascular Health

Inflammation & Immunity

Cognitive & Visual Function (Adults)

Gut—Brain Axis

Physiological Role
Maintains membrane fluidity and synaptic integrity

Regulates neurotransmission, myelination, and

neuroplasticity

Fetal brain and visual development

Modulates lipids, stabilizes plaques, supports
cardiac rhythm

Precursor of resolvins, protectins, and maresins

Sustains neuronal signaling and retinal

photoreceptor health

Maintains beneficial gut microbiota
(Bifidobacterium, Lactobacillus)

Clinical Benefit / Outcome

Supports cognition, focus, and visual performance

Promotes learning and developmental milestones in
infants

| Preterm-birth risk, T gestational age, improved

infant cognition

| Triglycerides, | CVD risk, T HDLsupports overall
cardiac health

Resolves inflammation; | allergy/asthma risk in

infants

Improves memory, executive function(beneficial in
healthy and aging adults), and protects against
AMD/dry eye

Reduces gut inflammation



Benefits of Algal Oil
——————0—— 00—

1. Rich DHA Source 2. Sustainable & Eco-Friendly 3. Vegan & Allergen-Free

+  ~40% DHA Produced via fermentation — no overfishing, low « 100% plant-based

»  Highly bioavailable and potent environmental impact »  Safe for those with seafood allergies
4. Pure & Safe 5. Clinically Equivalent 6. Culturally Accepted

*  Free from mercury and pollutants Delivers brain, retinal, and cardiac benefits Meets Kosher and Halal standards.

»  GRAS-certified for supplements comparable to fish oil
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7. Growing Demand 8. Athlete-Friendly 9. Environmentally Positive

Driven by sustainability, purity, and ethical Ideal omega-3 source for plant-based or vegan Inland cultivation supports carbon capture and

sourcing. athletes marine conservation



Algal DHA vs Fish Oil DHA

Feature

Source

Sustainability

Purity

Composition

Bioavailability

Dietary Suitability

Algal DHA (Microalgal Oil)

Derived from microalgae (Schizochytrium sp.,

Crypthecodinium sp.) via controlled fermentation

Highly sustainable, renewable, eco-friendly

production

Free of pollutants (mercury, dioxins, microplastics):
GRAS-certified

~40 % DHA., odorless, taste-neutral

Comparable efficacy to fish oil in raising DHA/EPA

levels

Vegan, allergen-free, Halal & Kosher compliant

Fish-Oil DHA

Extracted from fatty fish (salmon, tuna, etc.) that

consume microalgae

Dependent on fishing, risk of overfishing, and

ecosystem strain

May contain contaminants; quality varies by source

~12 % DHA, 18 % EPA: fishy odor/aftertaste

Similar, but processing can affect absorption

Animal-derived; unsuitable for vegetarians/vegans



Therapeutic Role of DHA

Disease / Condition

Rheumatoid Arthritis

Cardiovascular Disease

Cognitive Decline

Oxidative Stress Disorders

Mechanism of Benefit

Anti-inflammatory; promotes synthesis of resolvins

and protectins

Regulates lipids, reduces triglycerides, stabilizes

plaques, and improves endothelial function

Provides neuroprotection, supports mitochondrial

function, and synaptic integrity

Upregulates antioxidant enzymes and reduces free

radicals

Key Clinical Effect

| Pain and stiffness; improved therapeutic response

| Triglycerides, t HDL,| BP, improved vascular
health

Slows cognitive aging, preserves memory and

executive function

| Oxidative damage; enhanced cellular resilience



Safety Profile and Clinical Considerations
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Safety Profile

*  Generally Recognized as Safe (GRAS)

*+  Well-tolerated at dietary and supplemental doses

Drug Interactions

Warfarin / Antiplatelets: High-dose DHA (= 3 g/day)

may mildly increase INR

*  Major bleeding is rare
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Dosage Recommendations

Intakes up to 2—4 g/day are safe

*  Higher doses may slightly prolong bleeding time

or cause mild GI discomfort
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Clinical Monitoring

*  Momnitor INR in anticoagulated patients on high-
dose DHA

Common Adverse Effects

*  Gastrointestinal: Nausea, loose stools, heartburn,
unpleasant taste.
* Sensory: Halitosis or odoriferous perspiration

* Dermatologic: Itching or mild bruising



Knowledge Check

* A healthcare provider is evaluating omega-3 options for patients with ethical or dietary restrictions.Which of the following advantages of algal DHA makes it
suitable for such patients?
A. Contains trace EPA and saturated fats
B. Meets vegetarian, vegan, Halal, and Kosher standards
C. Derived from marine fish processed under clean conditions
D.

Must be co-formulated with fish oil for efficacy

* A patient on warfarin wishes to take algal DHA for cardiovascular health.What is the most appropriate counseling advice?

A. Avoid all DHA due to bleeding risk
Algal DHA up to 2 g/day is generally safe; monitor INR at higher doses
Algal DHA completely lacks any antiplatelet effect
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Replace warfarin with DHA supplement

* Why is algal DHA considered a sustainable omega-3 source?
A. Microalgae can be cultured inland, independent of marine ecosystems
B. It requires large-scale deep-sea harvesting
C. It depends on fish populations for synthesis

D. It uses non-renewable carbon-based feedstocks

Ans:B.B. A



Knowledge Check

*  Which of the following best describes Docosahexaenoic Acid (DHA)?

A,

B
C.
D

A medium-chain omega-3 fatty acid synthesized in muscle tissue
A long-chain omega-3 polyunsaturated fatty acid essential for neural and retinal membranes
A short-chain omega-6 fatty acid derived from arachidonic acid

A saturated fatty acid obtained only from fish oil

* Which statement correctly differentiates algal DHA from fish-oil DHA?

A

B
C.
D

Ans: B.B

Algal DHA is lower in purity due to marine contamination

Fish acquire DHA by consuming microalgae

Algal DHA contains EPA as its dominant fatty acid

Fish-oil DHA has higher sustainability and is vegetarian-friendly



Thank you



