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Figure 1.1. Classical omega-3 and omega-6 fatty acid synthesis pathways and the role of omega-3 fatty acid in 
regulating health/disease markers. 
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Figure 2.1  Analytic framework for animal studies

Question: What is the evidence from whole animal studies that omega-3 fatty acids affect arrhythmogenic outcomes (and 
intermediate outcomes)?

INTERVENTION

Omega-3 Fatty Acids*

Whole
Animal

-Heart Rate
-Coronary Flow
-ECG changes (e.g. QT interval prolongation)
-Other intermediate markers

INTERMEDIATE OUTCOMES

ARRHYTHMOGENIC OUTCOMES

-Induced Arrhythmia
-Ventricular ectopic beats
-Ventricular fibrillation
-Atrial fibrillation
-Other arrythmogenic measures

* ALA, EPA, DPA, DHA
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Figure 2.2  Analytic framework for intact animal isolated organ and cell studies

Question: What is the evidence from intact {intact, whole animal} cell culture and tissue studies (including animal and 
human cardiac tissue). that omega-3 fatty acids directly affect cell organelles such as cardiac ion channels, pumps, or 
exchange mechanisms involved in electrogenesis?

INTERVENTION

Omega-3 Fatty Acids

Mammalian Cardiac 
Isolated Organs and Cells

(A) ION CHANNELS & PUMPS                                        ( B) MEMBRANE CURRENTS
- Ca2+ channels (L-type channels in SR) - Depolarizing current
- Na+ channels                                                       - Delayed rectifier current 
- K+ channels                                                        - Inward rectifier current
- Ca2+ influx studies                                                 - L type Ca 2+ current
- Ca2+ release from sarcoplasmic reticulum                            - K+ transient outward current
- Other channels & pumps -Other membrane currents

(C) RECEPTORS                                                   (D) MEMBRANE 
CHARACTERISTICS

-Beta adrenergic                                                 - Composition (e.g. 
phospholipids) 

-Thromboxane                                                     - Fluidity
-Other receptors                                                 

(E) ENZYMES                                                     (F) EICOSANOID SYSTEM

-Na+ +, K+-ATPase                                                          - Prostaglandins
-Other ATPases                                                   - Leucotrienes
-Other enzymes (5” nucleotidase, phospholipase, cyclooxygenase)  - Thromboxanes

POTENTIAL MECHANISMS

ARRHYTHMOGENIC OUTCOMES

-Induced Arrhythmia
-Myocyte contraction
-Myocyte beating rate
-Other arrhythmogenic measures

*omega-3 fatty acids (ALA, EPA, DPA, DHA) are fed to the animals as part of their diet, and organs, tissues or cells are subsequently 
excised from the animal for study.

Whole Animal
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Figure 2.3.  Analytic framework for cell culture studies

Question: What is the evidence from cell culture and tissue studies (including animal and 
human cardiac tissue). that omega-3 fatty acids directly affect cell organelles such as 
cardiac ion channels, pumps, or exchange mechanisms involved in electrogenesis?

INTERVENTION

Omega -3 Fatty Acids
(free or bound*)

Mammalian Cardiac 
Isolated Organs and Cells

(A) ION CHANNELS & PUMPS                                        ( B) MEMBRANE CURRENTS
- Ca2+ channels (L -type channels in SR) - Depolarizing current
- Na+ channels                                                       - Delayed rectifier current 
- K+ channels                                                        - Inward rectifier current
- Ca2+ influx studies                                                 - L type Ca 2+ current
- Ca2+ release from sarcoplasmic reticulum                            - K+ transient outward current
- Other channels & pumps                                        -Other membrane currents                                         

(C) RECEPTORS                                                   (D) MEMBRANE 
CHARACTERISTICS

-Beta adrenergic                                                 - Composition (e.g. 
phospholipids) 

-Thromboxane                                                     - Fluidity
-Other receptors                                                 

(E) ENZYMES                                                     (F) EICOSANOID SYSTEM

-Na+ +, K+-ATPase                                                          - Prostaglandins
-Other ATPases                                                   - Leucotrienes
-Other enzymes (5” nucleotidase, phospholipase, cyclooxygenase)  - Thromboxanes

POTENTIAL MECHANISMS

ARRHYTHMOGENIC OUTCOMES

-Induced Arrhythmia
-Myocyte contraction
-Myocyte beating rate
-Other arrhythmogenic measures

*omega-3 fatty acids (ALA, EPA, DPA, DHA) applied directly to (free) mammalian tissues or cultured cell lines or 
incorporated into the membrane (bound) of the mammalian tissues or cultured cell lines. 

 
 
 
 


