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ABSTRACT
OBJECTIVES

RESULTS

a) To evaluate the effectiveness of Neptune Krill Oil (NKO®) in the treatment of adult
attention deficit and hyperactivity disorder (ADHD); b) To assess the safeness of long
time usage of NKO® in adult population

After completing the treatment, patients showed a statistically significant improvement
in all three Barkley’s Executive Function scores. NKO® was able to improve major brain
executive functions after 24 weeks of treatment (60.2% for Concentration, 48.8% for
Focus and 47.8 % for Planning skills).

METHODS
A prospective phase I, open label, study. 30 patients with a mean (SD) age of
23 (1.2) years, having a diagnostic of ADHD for an average of 7 years, free of
acute and chronic physical diseases were recruited. The treatment consisted of
administration of NKO ® as softgels (500 mg) once a day medication. The follow
up consisted of two evaluations at 12 weeks and at 24 weeks. The patients were
tested and retested in all the three Barkley Executive Brain functions: Executive,
Behavioral Inhibition and Self Control.
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CONCLUSIONS
NKO® may be considered a safe, toxic free treatment able to improve brain executive
function for adults having ADHD. This may act to reduce the need for stimulant
medication, reducing treatment costs and improving the life quality of patients.
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INTRODUCTION
Attention Deficit and Hyperactivity Disorder (ADHD) was initially described as one of the
most chronic conditions of childhood; recently it became clear that the disease
manifests syndromic continuity, affecting adults as well1. ADHD diagnostic and
treatment are well coded: diagnostic is based on DSM-IV and treatment usually implies
both pharmacologic and behavioral therapies. Stimulant drugs are the cornerstone of
the pharmacologic treatment: drugs are prescribed over long periods of time fact that
increases the risk of cumulative toxicity. Over-prescription and long term treatment cost
are other concerns associated with classic pharmacologic treatments.
Dietary intake of polyunsaturated fatty acids (PUFA) from different marine natural
sources has been positively associated with metabolic, chronic inflammatory and
neuro-psychiatric improvement of conditions . Previously published research stated
that natural extracts rich in PUFA can reduce the medication dose, improve quality of
life and reduce treatment costs related with child and adult ADHD2.
Lipids are important constituents of brain, between 50 to 60% of adult brain being
composed of lipids; 35% of them are phospholipids having different combinations of
PUFA3. Both myelin sheath and the neuronal cell membrane have a high concentration
of long chains PUFA. Commercially known as omega-3 acids, PUFA are combinations
of eicosapaentanoic (EPA 20:5 n-3), docosapentaenoic (DPA 22:5 n-3) and
docosahexaenoic (DHA 22:6 n-3) fatty acids frequently esterified with
lyso-phosphatidylcholine.
PUFA role in human well being and health was intensely researched in the last years. It
has already been proven that EPA is a physiologic competitor of arachidonic acid,
influencing the formation of prostaglandin and leukotrienes. DHA accumulates in the
brain during the prenatal cortical expansion. It was also shown that experimental DHA
deficiency is responsible for neuronal growth deficits, serotonin and mesocorticolimbic
dopamine secretion deficits. In animals, PUFA deficits in different neurodevelopment
stages were connected with different anatomic regions reversible dysfunction:
neonatal rats - striatum dysfunctions, adult rats - frontal dysfunctions and aged rats -

cortical and cerebellum dysfunctions4,5. In humans, the prenatal DHA deficiency is
considered as one of the preventable neuron-developmental risk factors of future major
psychopathology6. Beside neuronal growth and maturation, DHA acts on the prevention
of neuronal apoptosis7, neuronal hormonal secretion8, ion channel regulation and
dopamine - serotonin secretion9.
A possible association between the physiologic pool of long PUFA changes and
behavioral alterations was investigated experimentally10,11,12. Clinical observations
proved that in the blood of some psychiatric patients, the level of PUFA is also
reduced13. A possible association between essential fatty acids (EFA), PUFA dynamics
and specific psychiatric plurifactorial pathology was also described in schizophrenia14,
bipolar disorder15 and possible for chronic pain16.
One major source of PUFA is Fish oil (FO). Epidemiological studies have suggested that
high fish oil consumption is inversely related with cognitive impairment and
decline17,18,19. Fish oil consumption may have several disadvantages: a low
concentration of PUFA per unit fact that impose the administration of large doses of FO
in order to have a distinct clinical effect, a very low concentration of phospholipids
(phosphatidylcholine) fact that reduce the Blood Brain Barrier (BBB) penetration and a
high possible level of industrial pollutants like methylmercury, dioxins and
polychlorinated biphenyls mainly in fish harvested from fishing farms20,21,22.
NKO® is natural marine biomass oil extracted from Antarctic Krill (Euphausia Superba) zooplankton that habits only in a very specific area of Antarctic Ocean. It is rich in
phosphatidylcholine, DHA and EPA, astaxanthin and vitamins. The molecular profile of
NKO® is different from the profile of other omega 3 acids extracted from FO or other
sources: both the omega 3 to omega 6 PUFA ratio (15 to 1) and the EPA / DHA ratio
(1.6:1) are specific. The presence of PC which esterifies the two PUFA is of great clinical
interests because it facilitates intestinal absorption, blood movement and BBB
passage, allowing a rapid passage and high concentration in target tissues (brain and
blood cells).
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CONCLUSION
NKO® can be considered a safe, and effective treatment able to improve brain executive function for adults having ADHD. NKO® diminishes the need for stimulant medication,
decreases treatment costs and improves the quality of patients. Further research is needed in order to better understand dosage and long term effects of the treatment in
different physical and psychological conditions of adults and children.
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OUTCOME MEASURES
The efficacy of NKO® on brain executive functions in adults having ADHD was
investigated using a derivate of Barkley executive function scale (BEFS) . The central
issue of the method was to consider the brain executive functions control as a
resultant of:

• Verbal and nonverbal memory,
• Self regulation of affects motivation and arousal,
• Reconstruction of behavior.
We developed a questionnaire which focused on three scales of evaluation, each of them
having different number of items (questionnaire that was used from test to re-test sessions):
1. Behavior having 18 parameters and being concerned mainly with the executive functions
connected with productive activities as attention to details, talkativeness, organizational
capacities, distraction, follow instructions, restlessness, listening capacity, forgetfulness,
sustained attention, pure hyperactivity.
2. Daily functional capacity having 10 parameters, concerned with social, educational,
community and recreational activities (interest in create and maintain personal/social
interactions, educational and community activities, acceptance of responsibilities, ability
to perform tasks as driving, etc)
3. Social behavior having 8 parameters and being related with disruptive behavior, anger and
impulsivity control (accepting and obeying rules, tempering anger, response inhibition,
general and social angriness, vindictive activities and behaviors)

The patients were investigated at baseline, at 12 weeks and after 24 weeks of
treatment with NKO ®.
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