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Kyäni Sunrise:
The Science Behind the Vitamins

One of Kyäni’s three proprietary products, Kyäni Sunrise™, is a blend of Superfoods, vitamins,
and trace minerals. Taken in the morning, Sunrise provides a rich blend of antioxidants that help
defend against free radical damage throughout the day. The Wild Alaskan Blueberry, a potent
antioxidant, is the premiere ingredient in Kyäni Sunrise.
The inclusion of a large number of Superfoods and a comprehensive group of vitamins in Kyäni
Sunrise also helps cells in organs such as nerves, heart, liver, and others to maximize their
metabolism. Interested readers may find the following helpful in understanding why Kyäni
incorporated various ingredients in Kyäni Sunrise. Please note this document discusses the
formulation of Kyäni Sunrise for the United States. Other countries may have formula variations.

VITAMINS IN KYÄNI SUNRISE – United States formula, 2014
Vitamin C, Thiamine, Riboflavin, Niacin, Vitamin B6, Vitamin B12, Pantothenic Acid (Vitamin
B5), Folic Acid, Biotin, Taurine, Inositol and L-Theanin.
VITAMIN C
Vitamin C, also called ascorbic acid or ascorbate, is an essential nutrient for humans, which
means that we do not produce it internally and depend upon our diet as a source. Vitamin C is
required for a wide range of essential metabolic reactions in all animals and plants. These
functions include the synthesis of collagen, carnitine, and neurotransmitters; the synthesis and
catabolism of tyrosine; and the metabolism of microsome (1)
Deficiency of Vitamin C causes the disease called scurvy (2). Ascorbate is an important antioxidant, protecting the body against oxidative stress (3) It is also a co-enzyme, or cofactor, in at
least eight enzymatic reactions including several involving the synthesis of collagen (4, 5) These
reactions are especially important in wound healing and in preventing bleeding from capillaries.
When ascorbates are not functioning properly, they cause the most severe symptoms of scurvy.

Heart Health

Nobel prize winner Linus Pauling proposed that chronic, long term, low blood levels of vitamin
C, which he termed “chronic scurvy,” contributes to the development of atherosclerosis (6).
Moderately higher blood levels of vitamin C measured in healthy persons have been found to be
prospectively correlated with decreased risk of cardiovascular disease, ischemic heart disease,
and an increase life expectancy (7). In 2007, a meta-analysis of a large number of studies on
anti-oxidants, including vitamin C supplementation, found no relationship between vitamin C
and mortality (8). A more recent population nutrition intervention trial conducted in China (9).
studied the effects of daily vitamin C supplements (120 mg) plus molybdenum (30 mcg) for 5–6
years. In this trial, the supplements significantly reduced the risk of cerebrovascular deaths by
8% during 10 years of follow-up after the end of the active intervention. Additional research is
required to determine the full impact of vitamin C supplementation on mortality risk from
cardiovascular disease.
Immune System
Vitamin C is found in high concentrations in immune cells, and is consumed quickly during
infections. It is not certain how vitamin C interacts with the immune system; it has been
hypothesized to modulate the activities of phagocytes, the production of cytokines and
lymphocytes, and the number of cell adhesion molecules in monocytes (10). In the 1970s, Linus
Pauling suggested that vitamin C could successfully treat and/or prevent the common cold (11).
Results of subsequent controlled studies have been inconsistent, resulting in considerable
controversy, with a high degree of public interest (12,13). In 2007, a Cochrane review examined
placebo-controlled trials involving the use of at least 200 mg/day vitamin C taken either
continuously as a prophylactic treatment or after the onset of cold symptoms (13). In the general
population, prophylactic use of vitamin C did not significantly reduce the risk of developing a
cold, although it did modestly reduce the duration of a cold by 8% in adults and 14% in children.
However, in trials involving marathon runners, skiers, and soldiers exposed to extreme physical
exercise and/or cold environments, prophylactic use of vitamin C in doses ranging from 250
mg/day to 1 g/day reduced cold incidence by 50%. Vitamin C taken after the onset of cold
symptoms did not affect cold duration or symptom severity. Overall, the evidence to date
suggests that regular intakes of vitamin C at doses of at least 200 mg/day may not reduce the
incidence of the common cold in the general population, but such intakes might be helpful in
people exposed to extreme physical exercise or cold environments and those with marginal
vitamin C status, such as the elderly and chronic smokers (13-15).
Vitamin C and Cancer Risk
A number of epidemiological studies have found an inverse relationship between vitamin C
consumption and cancer risk (3,16) (those with the highest vitamin C consumption had the
lowest risk of cancer). Data from intervention trials failed to show a significant reduction in
colon cancer risk of vitamin C supplementation (17). However, this may be because most
subjects had already achieved tissue saturation with vitamin C, which is tightly controlled in
humans.

THIAMINE
Thiamine, also known as vitamin B1, is a water-soluble, B vitamin necessary for metabolism of
proteins, carbohydrates, and fats. Thiamine serves as a cofactor, or coenzyme to numerous
enzymes. It is essential for ATP production via the Krebs cycle, a crucial function for every cell
in the body.
Deficiency of thiamine causes a disease called beriberi and results in a variety of disease states
including Wernicke-Korsakoff psychosis in its most extreme form. Thiamine deficiency has been
documented in adolescents eating an average American diet (18), in 38 percent of a group of
non-alcoholic psychiatric patients (19), 33-55 percent of geriatric populations (20), and 30-80
percent of alcoholic populations (21,22).
Alcoholism
Thiamine deficiency in alcoholism stems from a variety of causes. In addition to low intake,
absorption is inhibited and hepatic activation of thiamine coenzymes is decreased (23).
Psychosis resulting from chronic alcohol use is believed to be primarily a result of thiamine
deficiency, and appears to be on the rise worldwide (24).
HIV/AIDS
Moderate to severe thiamine deficiency has been observed in up to 23 percent of HIV positive or
AIDS-diagnosed, non-alcoholic individuals (25). In prospective epidemiological studies,
thiamine intakes above 7.5 mg (the Reference Daily Intake [RDA] is 1.5 mg) were associated
with increased survival. The highest levels of vitamin B1 and vitamin C intake were associated
with significantly decreased progression from HIV to AIDS (26). Thiamine-deficiency
encephalopathy has been seen in HIV/AIDS patients with no alcohol abuse history (27).
Congestive Heart Failure (CHF)
The etiology of heart failure is complex, but there is clear evidence for the role of micronutrients,
particularly thiamine (28). Thiamine deficiency leads to impaired oxidative metabolism in
cardiac muscle cells. Subsequently, levels of pyruvate and lactic acid increase, leading to
metabolic acidosis, vasodilation, and retention of water and sodium (leading to edema). This
form of heart failure is known as “wet beriberi,” and it is reversible with thiamine replacement.
Other causes of “wet beriberi” may include the use of cardiac medications (specifically
furosemide and digoxin), some of which decrease thiamine uptake in myocytes (muscle cells).
Low whole blood levels of thiamine have been seen in CHF patients treated with loop diuretics
(29). Thiamine supplementation in patients with CHF improves left ventricular ejection fraction
and raises blood pressure an average of 10 mm Hg, reversing of the cardiac pathology seen in
beriberi (30).

Mood and Cognitive Performance
Two studies point to a benefit of thiamine for mood and cognitive performance. The first was a
controlled, one-year trial in which 127 young adults were given 15 mg thiamine, along with
other B vitamins at dosages 10 times the RDA (31). The study found the most significant
association to be enhanced cognitive function and improved thiamine status in females. Note
that based on the design of this trial, it is not possible to assess whether the thiamine alone or in
combination with the other B vitamins contributed to the improvement in cognitive function.
Another controlled trial gave 80 elderly females with borderline thiamine status 10 mg thiamine
daily for 10 weeks (32). Improvements noted in the experimental group, compared to baseline
assessment and placebo, were increased appetite, body weight, energy intake, and general wellbeing, reduced daytime sleep, improved sleep patterns, less fatigue, and greater activity levels.
RIBOFLAVIN
Riboflavin, also known as vitamin B2, plays a key role in energy metabolism, and for the
metabolism of fats, ketone bodies, carbohydrates, and proteins. It is required for a wide variety
of cellular processes. Riboflavin has also been used in a variety of clinical and therapeutic
situations.
High dose riboflavin appears to be useful alone or along with beta-blockers in the prevention of
migraine (33-35). Riboflavin has also been used as a muscle pain reliever (36).
Riboflavin in combination with UV light has been shown to be effective in reducing the ability
of harmful pathogens found in blood products to cause disease (37-39). When UV light is
applied to blood products containing riboflavin, the nucleic acids in pathogens are damaged,
rendering them unable to replicate and cause disease (39,40). Riboflavin and UV light treatment
has been shown to be effective for inactivating pathogens in platelets and plasma and is under
development for application to whole blood. Because platelets and red blood cells do not contain
a nucleus, (i.e. they have no DNA to be damaged) the technique is well-suited for destroying
nucleic acid containing pathogens (including viruses, bacteria, parasites, and white blood cells)
in blood products (41).
Recent studies have demonstrated the utility of riboflavin as a therapy to slow or stop the
progression of the keratoconus, a corneal disorder. This process is called corneal collagen
crosslinking (CXL). Riboflavin drops are applied to the patient’s corneal surface and ultraviolet
A light therapy applied, once the riboflavin has penetrated through the cornea. This induces
collagen crosslinking, which increases the tensile strength of the cornea (42,43).
NIACIN
Niacin, also known as nicotinic acid, is known to increase HDL and decrease total cholesterol,
triglycerides, VLDL, LDL-C and lipoprotein(a) (44,45). Niacin has a favorable effect on LDL
particle number (46). In addition to effects on lipids, niacin has favorable effects on endothelial

function and inflammatory markers (47). Moreover, dietary niacin may protect against
Alzheimer’s disease and age-related cognitive decline (48).
VITAMIN B6
Vitamin B6 is a water-soluble vitamin and is part of the vitamin B complex group. There are
seven different forms of vitamin B6. Pyridoxal phosphate (PLP), the active form, serves as a
cofactor in many reactions of amino acid metabolism. These include transamination (movement
of an amino group from one molecule to another), deamination (removal of an amino group), and
decarboxylation (removal of a carboxyl group). PLP is also necessary for the enzymatic reaction
governing the release of glucose from glycogen, histamine synthesis, regulation of gene
expression, and hemoglobin synthesis and function. Overall, the Enzyme Commission has
catalogued more than 140 PLP-dependent activities, corresponding to ~4% of all classified
enzymatic activities (49). Pyridoxine (PN) is the form of vitamin B6 that is most commonly
given as dietary supplement.
Obesity, Weight Management and Diabetes
In one study published by Nakamura and colleagues in 2007 (50), PLP protected kidneys in a rat
model of diabetes by inhibiting the formation of advanced glycation endpoints (AGEs). The
authors propose that PLP may be a useful supplement for the prevention of AGE-linked
complication of diabetes such as diabetic nephropathy and diabetic retinopathy.
Brain Health
Pyridoxine improved the behavioral and anatomical outcomes in a rat model of brain injury (51),
with dose-dependent effects of vitamin B6 on recovery of function.
In a study suggesting that B6 may help protect the brain from the development of the β-amyloid
plaques associated with Alzheimer’s disease, Hashim et al (52) found that four different vitamin
B6 compounds served as inhibitors of oxidative chemical reactions known to lead to Alzheimer’s
disease-related β-amyloid peptides.
Healthy Vision
Data from a large, randomized trial of women at high risk of cardiovascular disease (53) suggest
that daily supplementation with folic acid, pyridoxine, and cyanocobalamin may reduce the risk
of age-related macular degeneration.
Heart Health
Friso and colleagues (54) reviewed the current state of knowledge regarding the relationship
between vitamin B6 deficiency and the risk of cardiovascular disease. High doses of pyridoxine
reduce homocysteine levels and improve the lipid profiles of patients in chronic renal failure
(55), thus reducing the risk of atherosclerotic coronary artery disease. Low vitamin B6 levels are
known to be associated with an increased risk of venous thromboembolism (VTE) (56).

Digestive Health
Intake of vitamin B6 was significantly associated with the severity of irritable bowel syndrome
(IBS) symptoms in a large study published in 2011 (57). In this cohort, an inverse association
between the intake of vitamin B6 and the severity of IBS symptoms was observed; a high
symptoms score was associated with low vitamin B6 intake.
VITAMIN B12
Vitamin B12, also called cobalamin, is the largest and most structurally complicated vitamin
(58). Like all of the B-complex vitamins, it is water-soluble. Vitamin B12 was first recognized
as a result of its relationship to the disease pernicious anemia (59, 60), an autoimmune disease in
which parietal cells of the stomach responsible for secreting intrinsic factor are destroyed.
Because intrinsic factor is crucial for the normal absorption of B12, a lack of intrinsic factor
causes vitamin B12 deficiency.
Vitamin B12 plays a key role in the normal functioning of the brain and nervous system (61, 62),
and for the formation of blood (63), but is involved in the metabolism of every cell of the human
body. Vitamin B12 has an especially important role in DNA synthesis and regulation and is also
required for fatty acid synthesis and energy production. By lowering homocysteine levels in the
blood, vitamin B12 may help reduce the risk of adverse cardiovascular events (64, 65).
PANTOTHENIC ACID (VITAMIN B5)
Pantothenic acid is a water soluble, B-complex vitamin, also known as vitamin B5. Its name is
derived from the Greek word “pantothen,” meaning “from everywhere,” because small quantities
of this vitamin are found in almost every food (66). Articles in the peer-reviewed literature
suggest that Pantothenic acid may have health benefits in terms of obesity, weight and diabetes
management, adrenal support, anti-microbial activity, acne, wound healing, and cancer.
Obesity and Weight Management
In a study looking at mice with experimentally induced obesity, Naruta and colleagues found that
pantothenic acid derivatives reduced fat stores by reducing resistance to insulin and activating
lipolysis (degradation of fat molecules) in serum and adipose tissue (67).
Adrenal Support
A 2008 study (68), performed in rats, found that pantothenic acid supplementation enhances the
ability of adrenal cells to manufacture corticosterone and progesterone. Additionally, the study
found that pantothenic acid supplementation enhanced responsiveness of the adrenal gland to
ACTH (“instructions” from the pituitary gland to make corticosterone).
Anti-Microbial Activity

The provitamin pantothenol has been found to inhibit the growth of the malaria parasite in red
blood cells (69).
Acne
A small study was published in the late 1990’s suggesting that pantothenic acid might have
efficacy in the treatment of acne vulgaris. High doses of vitamin B5 were found to resolve acne
lesions and reduce pore size (70).
Wound Healing
A study in 1999 demonstrated several effects on cell cultures that could translate into improved
wound healing (71). Cell cultures grown with pantothenic acid had increased cell migration, and
the fibers ran directionally with several layers, whereas the cell cultures without pantothenic acid
healed in no orderly motion, and with fewer layers. In addition, cell proliferation increased with
pantothenic acid supplementation. It remains to be seen whether these benefits translate into
improved wound healing in animal or human studies.
Cancer
Pantothenic acid (vitamin B5) demonstrated anti-tumor properties under the influence of ionizing
radiation (72). In well-controlled studies of E. coli bacteria, these findings were reported: (i)
vitamin B5 possesses anti-tumor activity, (ii) it exerts a strong synergistic effect on mitomycin C,
and (iii) the oxidizing species (OH*, O2*-) appears to be most important in the initiation of the
observed effect. It is possible that pantothenic acid may enhance the therapeutic effects of
chemotherapy through this mechanism.
FOLIC ACID
Folic acid (also known as vitamin B9) and folate (the form of vitamin B9 naturally occurring in
the body), are forms of the water-soluble vitamin B9 (73). Folic acid and folate are essential to
numerous bodily functions. Folate helps produce and maintain new cells (74). The human body
needs folate to synthesize DNA, repair DNA, and methylate DNA. It also helps prevent changes
to DNA that may lead to cancer (75). Both adults and children need folate to make normal red
blood cells and prevent anemia (76). Folate is also essential for the metabolism of homocysteine
and helps maintain normal levels of this amino acid.
Prevention of Birth Defects
Folic acid is very important in pregnancy for the prevention of neural tube defects (77) and other
birth defects including cleft palate (78).

Heart Disease
A deficiency of folate, vitamin B12, or vitamin B6 may increase blood levels of homocysteine.
Folate supplementation has been shown to decrease homocysteine levels and to improve
endothelial function (79-81). Evidence supports a role for supplemental folic acid for lowering
homocysteine levels and there is at least one study has linked low dietary folate intake with an
increased risk of coronary events (82). Clinical trials linking folate supplementation to reduction
in coronary events are still ongoing.
Folic Acid and Cancer
There are some data associating low blood levels of folate with a greater risk of cancer (83).
Because folate is involved in the synthesis, repair, and function of DNA, our genetic map, it has
been suspected that a deficiency of folate can cause damage to DNA that may lead to cancer
(83). Several studies have associated diets low in folate with increased risk of breast, pancreatic,
and colon cancer (84, 85).
BIOTIN
Biotin is a water-soluble, B-complex vitamin, also known as vitamin B7 (86, 87). Biotin serves
as a co-factor, or coenzyme, to enzymes important in the synthesis of fatty acids and the amino
acids isoleucine and valine and it plays a role in gluconeogenesis (production of glucose).
Biotin is necessary for many physiological processes, including cell growth, the production of
fatty acids, and the metabolism of fats and amino acids. It plays an important role in the citric
acid cycle, the process by which biochemical energy is generated during aerobic respiration.
Biotin is also known to be helpful in maintaining glucose homeostasis (maintaining a steady
blood sugar level) (88).
One study, published in 1999, proposed that joint administration of high doses of biotin, along
with chromium picolinate, may prove to be helpful in the management of both types I and II
diabetes (89). Indeed, in 2007, a double-blind, placebo-controlled trial found that a combination
of chromium and biotin improved cardiovascular risk factors in patients with hypercholesterolemia and type II diabetes mellitus (90). Benefits were noted in improved total
cholesterol and LDL-C levels, HgbA1C, and fasting glucose. Biotin also seems to be helpful in
reducing triglyceride levels, in both diabetic and non-diabetic patients (91).
Sugita and colleagues (92 ) found that biotin reduced the gluconeogenic pathway in the liver
(suppressed the production of glucose) by reducing the expression of genes involved in this
metabolic pathway. This represents a mechanism of improved glucose control that is
independent of insulin signaling.

TAURINE

Taurine is an amino acid that plays an important role in many biological processes, including
calcium signaling, bile metabolism, and cell membrane stabilization (93). It is crucial for
cardiovascular functioning and for the development of many different systems in the body,
including the musculoskeletal system and the central nervous system. Taurine provides
protection against glutamate toxicity (94) and may help prevent epileptic seizures (95). There is
some data that it may help in the prevention of obesity (96-98). One study from 2004 showed
that taurine supplementation helped reduce cholesterol levels and body weight in young adults
(99). Several studies have demonstrated that taurine serves as an anti-oxidant (100, 101) and can
help prevent the oxidative effects of exposure to heavy metals, including cadmium (102) and
lead (95).
INOSITOL
Although it is sometimes considered among the B vitamins, inositol is technically a
carbohydrate. It has the chemical formula of C6H12O6 (103).
Inositol and some of its mono and polyphosphates function as the basis for a number of signaling
and secondary messenger molecules. They are involved in several biological processes
including:
• Insulin signal transduction (104)
• Cytoskeleton assembly
• Nerve guidance (Epsin)
• Intracellular calcium (Ca2+) concentration control (105)
• Cell membrane potential maintenance (106)
• Serotonin activity modulation
• Breakdown of fats and reducing blood cholesterol (107)
• Gene expression (108, 109)
Inositol has been studied in a number of psychiatric conditions, including depression (110), panic
disorder (111), and obsessive compulsive disorder (112), and shown to have a beneficial effect in
all three of these disorders. Laboratory studies of inositol hexaphosphate (IP6) showed
significant anti-cancer properties (113), but clinical studies in humans have not yet been
published.

L-THEANINE
L-theanine is an amino acid, also called gamma-glutamylethylamide. It is closely related to
glutamic acid and is found almost exclusively in the tea plant, Camellia sinensis. L-theanine is
synthesized in the root of the plant and concentrated in the leaves, where it is converted to
polyphenols by sunlight (114).
Relaxation Properties

L-theanine crosses the blood-brain barrier. In rats, it has been shown to increase production of
both serotonin and dopamine (115). It increases alpha brain wave activity, a change in the brain
activity associated with increased relaxation (116). A small study, performed in Japan with
University students as subjects, found an increased sense of relaxation along with increased
alpha brain wave activity within 40 minutes after oral consumption of 200 mg of L-theanine
(117). L-theanine is also thought to be responsible for the fact that green tea is often used as a
relaxing beverage, even though it can contain more caffeine than coffee. Another study,
performed in rats, found that L-theanine seems to counteract the stimulant effect of caffeine to
some degree (118).
Healthy Blood Pressure
Studies in hypertensive rats have demonstrated a reduction in blood pressure after intravenous
administration of L-theanine (118, 119). Additional studies are required to understand its effect
on humans.
Cancer
There have been many studies looking at potential benefits of L-theanine as an adjunct in cancer
therapy (120-123). These studies have shown that L-theanine may increase the potency of some
cancer chemotherapy, while protecting normal cells from damage.
Obesity
One study, performed in mice, demonstrated that the components of green tea, including
catechins, caffeine, and L-theanine, alone or in a number of different combinations, reduced
weight gain in animals fed a standard diet (124).

CONCLUSION
Kyäni Sunrise is a liquid dietary supplement which includes a comprehensive group of essential
vitamins. There is substantial scientific and medical evidence supporting the use of these
vitamins in achieving optimal health and wellness. For more information about Kyäni Sunrise
and the other Kyäni products, please visit www.kyaniscience.com.

REFERENCES

1. Gropper SS, Smith JL, Grodd JL (2004). Advanced Nutrition and Human Metabolism (4th
ed.). Belmont, CA. USA: Thomson Wadsworth. pp. 260–275.
2. Olmedo JM, Yiannias JA, Windgassen EB, Gornet MK (2006). Scurvy: a disease almost
forgotten. Int J Dermatol 45 (8): 909–13.
3. Carr AC, Fre B (1999). Toward a new recommended dietary allowance for vitamin C based
on antioxidant and health effects in humans. American Journal of Clinical Nutrition 69:10861107.
4. Peterkofsky B. (1991). Ascorbate requirement for hydroxylation and secretion of procollagen:
relationship to inhibition of collagen synthesis in scurvy. Am J Clin Nutr 54 (6 Suppl): 1135S–
1140S.
.
5. Kivirikko KI, Myllylä R (1985). Post-translational processing of procollagens. Annals of the
New York Academy of Sciences 460: 187–201.
6. Rath, M; Pauling, L (1990). Immunological evidence for the accumulation of lipoprotein(a) in
the atherosclerotic lesion of the hypoascorbemic guinea pig. Proceedings of the National
Academy of Sciences 87:9388–9390.
7. Kha, K-T, Bingham S, Welch A, Luben R, Wareham N, Day N (2001). Relation between
plasma ascorbic acid and mortality in men and women in EPIC-Norfolk prospective study: a
prospective population study. European Prospective Investigation into Cancer and Nutrition.
Lancet 357 (9257): 657–63.
8. Bjelakovic G, Nikolova D, Gluud LL, Simonetti RG, Gluud C (2007). Mortality in
Randomized Trials of Antioxidant Supplements for Primary and Secondary Prevention:
Systematic Review and Meta-analysis. JAMA: the Journal of the American Medical Association
297: 842–857.
9. Qiao YL, Dawsey SM, Kamangar F, Fan JH, Abnet CC, Sun XD, et al. (2009). Total and
cancer mortality after supplementation with vitamins and minerals: follow-up of the Linxian
General Population Nutrition Intervention Trial. J Natl Cancer Inst 101:507-18.
10. Preedy VR; Watson RR; Sherma Z. (2010). Dietary Components and Immune Function
(Nutrition and Health). Totowa, NJ: Humana Press. pp. 36.
11. Pauling L. (1971). The significance of the evidence about ascorbic acid and the common
cold. Proc Natl Acad Sci U S A 68:2678-81.
12. Douglas RM, Hemilä H (2005). Vitamin C for preventing and treating the common cold.
PLoS Med 2:e168.
13. Douglas RM, Hemilä H, Chalker E, Treacy B (2007). Vitamin C for preventing and treating
the common cold. Cochrane Database Syst Rev (3):CD000980.

14. Wintergerst ES, Maggini S, Hornig DH (2006). Immune-enhancing role of vitamin C and
zinc and effect on clinical conditions. Ann Nutr Metab 50:85-94.
15. Hemilä H (2007). The role of vitamin C in the treatment of the common cold. Am Fam
Physician 76:1111-1115.
16. Jacob RA, Sotoudeh G (2002). Vitamin C function and status in chronic disease. Nutr Clin
Care 5:66-74.
17. Bjelakovic G, Nikolova D, Simonetti RG, Gluud C. (2008). Antioxidant supplements for
preventing gastrointestinal cancers. Cochrane Database Syst Rev (3):CD004183.
18. Lonsdale D, Schamberger RJ (1980). Red cell transketolase as indicator of nutritional
deficiency. Am J Clin Nutr 33:205-211.
19. Schwartz RA, Gross M, Lonsdale D, Schamberger RJ. (1979). Transketolase activity in
psychiatric patients. J Clin Psychiatry 40:427-429.
20. Chen MF, Chen LT, Gold M, Boyce HW Jr (1996). Plasma and erythrocyte thiamin
concentration in geriatric outpatients. J Am Coll Nutr 15:231-236.
21. Baines M (1978). Detection and incidence of B and C vitamin deficiency in alcohol-related
illness. Ann Clin Biochem 15:307-312.
22. Thomson AD, Jeyasingham M, Pratt O, Shaw GK (1987). Nutrition and alcoholic
encephalopathies. Acta Med Scand Suppl 717:55-65.
23. Leevy CM. Thiamin deficiency and alcoholism (1982). Ann NY Acad Sci 378:316-326.
24. Meador K, Nichols ME, Franke P, et al (1993). Evidence for a central cholinergic effect of
high dose thiamine. Ann Neurol 34:724-726.
25. Butterworth RF, Gaudreau C, Vincelette J, et al (1991). Thiamine deficiency and
Wernicke’s encephalopathy in AIDS. Metab Brain Dis 6:207-212.
26. Tang AM, Graham NM, Kirby AJ, et al (1993). Dietary micronutrient intake and risk of
progression to acquired immunodeficiency syndrome (AIDS) in human immunodeficiency virus
type-1 (HIV-1)-infected homosexual men. Am J Epidemiol 138:937-951.
27. Lindboe CF, Loberg EM (1989). Wernicke’s encephalopathy in non-alcoholics. An autopsy
study. J Neurol Sci 90:125-129.
28. Witte KK, Clark AL, Cleland JG. (2001). Chronic heart failure and micronutrients. J Am
Coll Cardiol 37:1765-1774.

29. Brady JA, Rock CL, Horneffer MR (1995). Thiamine status, diuretic medications and the
management of congestive heart failure. J Am Diet Assoc 95:541-544.
30. Seligmann H, Halkin H, Raucfleisch S, et al (1991). Thiamine deficiency in patients with
congestive heart failure receiving long-term furosemide therapy: a pilot study. Am J Med
91:151-155.
31. Benton D, Fordy J, Haller J (1995). The impact of long term vitamin supplementation on
cognitive functioning. Psychopharmacol 117:298-305.
32. Smidt LJ, Cremin FM, Clifford AJ.(1991). Influence of thiamin supplementation on the
health and general well-being of an elderly Irish population with marginal thiamin deficiency.
Gerontol 46:M180.

J

33. Sándor PS, Afra J, Ambrosini A, Schoenen J (2000). Prophylactic treatment of migraine
with beta-blockers and riboflavin: differential effects on the intensity dependence of auditory
evoked cortical potentials. Headache 40:30-5.
34. Schoenen J, Jacquy J, Lenaerts, M (1998). Effectiveness of high-dose riboflavin in migraine
prophylaxis. A randomized controlled trial. Neurology 50:466-70.
35. Taylor FR. (2011). Nutraceuticals and headache: the biological basis. Headache 51:484501.
36. Bertollo CM, Oliveira AC, Rocha LT, Costa KA, Nascimento EB Jr, Coelho MM. (2006).
Characterization of the antinociceptive and anti-inflammatory activities of riboflavin in different
experimental models. Eur J Pharmacol. 547:184-91.
37. Ruane, PH; Edrich, R; Gampp, D; Keil, SD; Leonard, RL; Goodrich, RP (2004).
Photochemical Inactivation of Selected Viruses and Bacteria in Platelet Concentrates Using
Riboflavin and Light. Transfusion 44:877–885.
38. Goodrich RP, et al (2006). The Mirasol PRT System for Pathogen Reduction of Platelets
and Plasma: An Overview of Current Status and Future Trends. Transfusion and Apheresis
Science 35: 5-17.
39. Goodrich RP, etal (2006). Chapter 5: The Antiviral and Antibacterial Properties of
Riboflavin and Light: Applications to Blood Safety and Transfusion Medicine. Flavins:
Photochemistry and Photobiology, Vol. 6, Royal Society of Chemistry; Cambridge, United
Kingdom. E Silva and AM Edwards, editors.
40. Kumar V, Lockerbie O, Keil SD, et al (2004). Riboflavin and UV-Light Based Pathogen
Reduction: Extent and Consequence of DNA Damage at the Molecular Level. Photochemistry
and Photobiology 80: 15–21.

41. Hardwick CC, Herivel TR, Hernandez SC, Ruane PH, Goodrich RP (2004). Separation,
Identification and Quantification of Riboflavin and Its Photoproducts in Blood Products Using
High-Performance Liquid Chromotography With Fluorescence Detection: A Method to Support
Pathogen Reduction Technology. Photochemistry and Photobiology 80: 609–615.
42. Kanellopoulos AJ (2009). Collagen cross-linking in early keratoconus with riboflavin in a
femtosecond laser-created pocket: initial clinical results. J Refract Surg 25:1034-7.
43. Morén H, Malmsjö M, Mortensen J, Ohrström A. (2010). Riboflavin and ultraviolet a
collagen crosslinking of the cornea for the treatment of keratitis. Cornea 29:102-4.
44. Hochholzer W, Berg DD, Giugliano RP. 2011. The Facts Behind
Niacin.” Therapeutic Advances in Cardiovascular Disease. 5:227-240.
45. van der Hoorn JW, de Haan W, Berbée JF, Havekes LM, Jukema JW, Rensen PC,
Princen HM (2008). Niacin increases HDL by reducing hepatic expression and
plasma levels of cholesteryl ester transfer protein in APOE*3Leiden.CETP
mice.” Arteriosclerosis, Thrombosis, and Vascular Biology. 28:2016-22.
46. Jafri H, Karas RH, Kuvin JT. (2009). Effects of niacin on LDL particle number. Clin
Lipidology 4:565-571.
47. Wu BJ, Yan L, Charlton F, Witting P, Barter PJ, Rye KA (2010). Evidence that niacin
inhibits acute vascular inflammation and improves endothelial dysfunction
independent of changes in plasma lipids. Arteriosclerosis, Thrombosis,
and Vascular Biology. 30:968-75.

58. Morris MC, Evans DA, Bienias JL, Scherr PA, Tangney CC, Hebert LE, Bennett DA,
Wilson RS, Aggarwal N (2004). Dietary niacin and the risk of incident Alzheimer's disease and
of cognitive decline. Journal of Neurology, Neurosurgery, and Psychiatry. 75:1093-9.
49. Enzyme Nomenclature (http://www.chem.qmul.ac.uk/iubmb/enzyme/)
50. Nakamura S, Li H, Adijiang A, Pischetsrieder M, Niwa T. (2007). Pyridoxal phosphate
prevents progression of diabetic nephropathy. Nephrology, Dialysis, Transplantation. 22: 216574.
51. Kuypers NJ, Hoane MR (2010). Pyridoxine administration improves behavioral and
anatomical outcome after unilateral contusion injury in the rat. Journal of Neurotrauma. 27:
1275-82.
52. Hashim A, Wang L, Juneja K, Ye Y, Zhao Y, Ming LJ. “Vitamin B6s inhibit oxidative stress
caused by Alzheimer's disease-related Cu(II)-β-amyloid complexes-cooperative action of
phospho-moiety.” Bioorganic & Medicinal Chemistry Letters. 21.21 (01 November 2011): 64302.

53. Christen WG, Glynn RJ, Chew EY, Albert CM, Manson JE (2009). Folic acid, pyridoxine,
and cyanocobalamin combination treatment and age-related macular degeneration in women: the
Women's Antioxidant and Folic Acid Cardiovascular Study. Archives of Internal Medicine 169:
335-41.
54. Friso S, Lotto V, Corrocher R, Choi SW. (2012). Vitamin b6 and cardiovascular disease.
Sub-cellular Biochemistry 56: 268-290.
55. de Gómez Dumm NT, Giammona AM, Touceda LA. (2003). Variations in the lipid profile
of patients with chronic renal failure treated with pyridoxine. Lipids in Health and Disease 2: 7.
56. Hron G, Lombardi R, Eichinger S, Lecchi A, Kyrle PA, Cattaneo M. (2007). Low vitamin
B6 levels and the risk of recurrent venous thromboembolism. Haematologica 92: 1250-3.
57. Ligaarden SC, Farup PG. (2011). Low intake of vitamin B6 is associated with irritable
bowel syndrome symptoms. Nutrition Research. 31: 356-61.
58. "Dietary Supplement Fact Sheet: Vitamin B12"
(http://ods.od.nih.gov/factsheets/vitaminb12) Office of Dietary Supplements, National Institutes
of Health. http://ods.od.nih.gov/factsheets/vitaminb12. Last accessed January 19, 2012.
59. Pernicious anemia: MedlinePlus Medical Encyclopedia
(http://www.nlm.nih.gov/medlineplus/ency/article/000569.htm) Last accessed January 19, 2012.
60. Lahner E, Annibale B (2009). Pernicious anemia: New insights from a gastroenterological
point of view World J. Gastroenterol 15 (41): 5121–8.
61. Vogiatzoglou A, Refsum H, Johnston C, et al (2008). Vitamin B12 status and rate of brain
volume loss in community-dwelling elderly. Neurology 71 (11): 826–32.
62. Smith AD, Refsum H. Vitamin B-12 and cognition in the elderly. The American
Journal of Clinical Nutrition. 89.2 (February 2009): 707S-11S.
63. Wickramasinghe SN (1995). Morphology, biology and biochemistry of cobalamin- and
folate-deficient bone marrow cells. Baillière's Clinical Haematology 8 (3): 441–59.
64. Bønaa KH et al (2006). Homocysteine lowering and cardiovascular events after acute
myocardial infarction. The New England Journal of Medicine 354 (15): 1578–88.
65. Lonn E, Yusuf S, Arnold MJ, et al (2006). Homocysteine lowering with folic acid and B
vitamins in vascular disease. The New England Journal of Medicine 354 (15): 1567–77.
66. Linus Pauling Institute at Oregon State University. Micronutrient Information Center. "Pantothenic
Acid." Last accessed 28 December 2011 (http://lpi.oregonstate.edu/infocenter/vitamins/pa/)

67. Naruta E, Buko V (2001). Hypolipidemic effect of pantothenic acid derivatives in mice with
hypothalamic obesity induced by aurothioglucose. Experimental and Toxicologic Pathology 53:393-398.
68. Jaroenporn S, Yamamoto T, Itabashi A, Nakamura K, Azumano I, Watanabe G, Taya K. (2008).
Effects of pantothenic acid supplementation on adrenal steroid secretion from male rats. Biological &
Pharmaceutical Bulletin 31:1205-1208.
69. Saliba KJ, Ferru I, Kirk K (2005). Provitamin B5 (pantothenol) inhibits growth of the intraerythrocytic malaria parasite. Antimicrobial Agents and Chemotherapy 49:632-637.
70. Leung L. (1995). Pantothenic acid deficiency as the pathogenesis of acne vulgaris. Med Hypotheses
44:490–2.
71. Weimann B. J., Hermann D (1999). Studies on wound healing: Effects of calcium D-pantothenate on
the migration, proliferation and protein synthesis of human dermal fibroblasts in culture. International
Journal for Vitamin and Nutrition Research 69:113-119.
72. Schittl H, Getoff N (2007). Radiation-induced antitumor properties of vitamin B5 (pantothenic acid)
and its effect on mitomycin C activity: experiments in vitro. Oncology Research 16:389-394.
73. "Dietary Supplement Fact Sheet: Folate." (http://ods.od.nih.gov/factsheets/folate.asp) . Office of
Dietary Supplements, National Institutes of Health. http://ods.od.nih.gov/factsheets/folate.asp.
74. Kamen B (1997). Folate and antifolate pharmacology. Semin Oncol 24:S18-30-S18-39.
75. Fenech M, Aitken C, Rinaldi J. (1998). Folate, vitamin B12, homocysteine status and DNA damage
in young Australian adults. Carcinogenesis 19:1163-71.
76. Zittoun J (1993). Anemias due to disorder of folate, vitamin B12 and transcobalamin metabolism.
Rev Prat 43:1358-63.
77. Shaw GM, Schaffer D, Velie EM, Morland K, Harris JA (1995). Periconceptional vitamin use,
dietary folate, and the occurrence of neural tube defects. Epidemiology 6:219-26.
78. Van Rooij IA., Ocké MC, Straatman H, Zielhuis GA, Merkus HM, Steegers-Theunissen RP (2004).
Periconceptional folate intake by supplement and food reduces the risk of nonsyndromic cleft lip with or
without cleft palate. Prev. Med. 39, 689–694.
79. Doshi SN, McDowell IF, Moat SJ, Payne N, Durrant HJ, Lewis MJ, Goodfellos J (2002). Folic acid
improves endothelial function in coronary artery disease via mechanisms largely independent of
homocysteine. Circulation 105:22-6.
80. Doshi SN, McDowell IFW, Moat SJ, Lang D, Newcombe RG, Kredean MB, Lewis MJ,
Goodfellow J (2001). Folate improves endothelial function in coronary artery disease. Arterioscler
Thromb Vasc Biol 21:1196-1202.
81. Wald DS, Bishop L, Wald NJ, Law M, Hennessy E, Weir D, McPartlin J, Scott J (2001).
Randomized
trial of folic acid supplementation and serum homocysteine levels. Arch Intern Med 161:695-700.
82. Voutilainen S, Rissanen TH, Virtanen J, Lakka TA, Salonen JT (2001). Low dietary folate intake is

associated with an excess incidence of acute coronary events: The kuopio ischemic heart disease
risk factor study. Circulation 103:2674-80.
83. Jennings E (1995). Folic acid as a cancer preventing agent. Med Hypothesis 45:297-303.
84. Freudenheim JL, Grahm S, Marshall JR, Haughey BP, Cholewinski S, Wilkinson G (1991). Folate
intake and carcinogenesis of the colon and rectum. Int J Epidemiol 20:368-74.
85. Giovannucci E, Stampfer MJ, Colditz GA, Hunter DJ, Fuchs C, Rosner BA, Speizer FE, Willett
WC (1998). Multivitamin use, folate, and colon cancer in women in the Nurses' Health Study. Ann
Intern Med 129:517-24.
86. Zempleni J, Wijeratne SS, Hassan YI (2009). Biotin. Biofactors 35 (1): 36–46.
87. Thompson J., Manore M, Sheeshka J (2010). Nutrients involved in energy metabolism and blood
health. In Bennett G, Swieg C, et al. Nutrition: A functional Approach. Toronto: Pearson Canada, pp.
353-62.
88. Higdon J (2003). Biotin. An evidence-based approach to vitamins and minerals. Thieme. ISBN
9781588901248.
89. McCarty MF (1999). High-dose biotin, an inducer of glucokinase expression, may
synergize with chromium picolinate to enable a definitive nutritional therapy for type II diabetes. Medical
Hypotheses. 52:401-406.
90. Albarracin C, Fuqua B, Geohas J, Juturu V, Finch MR, Komorowski JR (2007).
Combination of chromium and biotin improves coronary risk factors in hypercholesterolemic type 2
diabetes mellitus: a placebo-controlled, double-blind randomized clinical trial. Journal of the
Cardiometabolic Syndrome. 2:91-97.
91. Revilla-Monsalve C, Zendejas-Ruiz I, Islas-Andrade S, Báez-Saldaña A, PalominoGaribay MA, Hernández-Quiróz PM, Fernandez-Mejia C (2006). Biotin supplementation reduces plasma
triacylglycerol and VLDL in type 2 diabetic patients and in nondiabetic subjects with
hypertriglyceridemia. Biomedicine & Pharmacotherapy. 60:182-5.
92. Sugita Y, Shirakawa H, Sugimoto R, Furukawa Y, Komai M (2008). Effect of biotin
treatment on hepatic gene expression in streptozotocin-induced diabetic rats. Bioscience, Biotechnology,
and Biochemistry. 72:1290-8.

93. Birdsall TC (1998). Therapeutic applications of taurine. Alternative Medicine Review 3 (2):
128–36.
94. Leon R, Wu H, Jin Y, Wei J, Buddhala C, Prentice H, Wu JY. (2008). Protective function of
taurine in glutamate-induced apoptosis in cultured neurons. Journal of Neuroscience Research
87:1185-1194.
95. Gürer H, Ozgünes H, Saygin E, Ercal N. (2001). Antioxidant effect of taurine against leadinduced oxidative stress. Archives of Environmental Contamination and Toxicology 41: 397–
402.

96. Ide T, Kushiro M, Takahashi Y, Shinohara K, Cha S (2002). mRNA expression of enzymes
involved in taurine biosynthesis in rat adipose tissues. Metabolism: Clinical and Experimental
51(9):1191-7.
97. Tsuboyama-Kasaoka N , Shozawa C, Sano K, Kamei Y, Kasaoka S, Hosokawa, Y, Ezaki O.
(2006). Taurine (2-aminoethanesulfonic acid) deficiency creates a vicious circle promoting
obesity. Endocrinology 147 (7): 3276–84.
98. Choi MJ, Kim JH, Chang KJ. (2006). The effect of dietary taurine supplementation on
plasma and liver lipid concentrations and free amino acid concentrations in rats fed a highcholesterol diet. Advances in Experimental Medicine and Biology 583:235–42.
99. Zhang M, Bi, LF, Fang, JH, Su XL, Da G, Kuwamori T, Kagamimori S (2004). Beneficial
effects of taurine on serum lipids in overweight or obese non-diabetic subjects. Amino Acids 26 :
267–71.
100. Green TR, Fellman JH, Eicher AL, Pratt KL. (1991). Antioxidant role and subcellular
location of hypotaurine and taurine in human neutrophils. Biochimica et Biophysica Acta 1073:
91–7.
101. Zhang M, Izumi I, Kagamimori S, Sokejima S, Yamagami T, Liu Z, Qi B. (2004). "Role of
taurine supplementation to prevent exercise-induced oxidative stress in healthy young men".
Amino Acids 26: 203–7.
102. Sinha M, Manna P, Sil PC. (2008). Taurine protects the antioxidant defense system in the
erythrocytes of cadmium treated mice. BMB Reports 41: 657–63.
103. Merck Index, 11th Edition, 4883.
104. Larner J (2002). D-chiro-inositol--its functional role in insulin action and its deficit in
insulin resistance. Int J Exp Diabetes Res 3 (1): 47–60.
105. Gerasimenko JV et al. (2006). Bile Acids Induce Ca2+ Release from Both the
Endoplasmic Reticulum and Acidic Intracellular Calcium Stores through Activation of Inositol
Trisphosphate Receptors and Ryanodine Receptors. Journal of Biological Chemistry 281:4015440163.
106. Kukuljan M, Vergara L, Stojilkovic SS (1997). Modulation of the kinetics of inositol 1,4,5trisphosphate-induced (Ca2+ i) oscillations by calcium entry in pituitary gonadotrophs.
Biophysical Journal 72 (2 Pt 1): 698–707.
107. Rapiejko PJ, Northup JK, Evans T, Brown JE, Malbon CC (1986). G-proteins of fat-cells.
Role in hormonal regulation of intracellular inositol 1,4,5-trisphosphate. The Biochemical
Journal 240:35–40.

108. Shen X, Xiao H, Ranallo R, Wu WH, Wu C (2003). Modulation of ATP-dependent
chromatinremodeling complexes by inositol polyphosphates. Science 299 (5603):112–4.
109. Steger, DJ, Haswell, ES, Miller, AL, Wente S, O'Shea EK (2003). Regulation of chromatin
remodeling by inositol polyphosphates. Science 299 (5603): 114–6.
110. Benjamin J, Agam G, Levine J, Bersudsky Y, Kofman O, Belmaker RH (1995). Inositol
treatment in psychiatry. Psychopharmacology Bulletin 31:167-75.
111. Benjamin J, Levine J, Fux M, Aviv A, Levy D, Belmaker RH (1995). Double-blind,
placebo-controlled, crossover trial of inositol treatment for panic disorder. The American Journal
of Psychiatry 152:1084-6.
112. Fux M, Levine J, Aviv A, Belmaker RH (1996). Inositol treatment of obsessivecompulsive
disorder. The American Journal of Psychiatry 153:1219-21.
113. Vucenik I, Shamsuddin AM (2003). Cancer inhibition by inositol hexaphosphate (IP6)
and inositol: from laboratory to clinic. The Journal of Nutrition.133 (Suppl 1):3778S-3784S.
114. L-Theanine. Alt Med Rev 10:136-138. 2005.
115. Yokogoshi H, Kobayashi M, Mochizuki, M, Terashima T (1998). Effect of theanine, rglutamylethylamide, on brain monoamines and striatal dopamine release in conscious rats.
Neurochem Res 23:667-673.
116. Ito K, Nagato Y, Aoi N, et al (1998). Effects of Ltheanine on the release of alpha-brain
waves in human volunteers. Nippon Nogeikagaku Kaishi 72:153-157, 1998.
117. Kakuda T, Nozawa A, Unno T, et al (2000). Inhibiting effects of theanine on caffeine
stimulation evaluated by EEG in the rat. Biosci Biotechnol Biochem 64:287-293.
118. Yokogoshi H, Kobayashi M (1998). Hypotensive effect of gamma-glutamylmethylamide in
spontaneously hypertensive rats. Life Sci 62:1065-1068.
119. Yokogoshi H, Kato Y, Sagesaka YM, et al (1995). Reduction effect of theanine on blood
pressureand brain 5-hydroxyindoles in spontaneously hypertensive rats. Biosci Biotechnol
Biochem 59:615-618.
120. Sugiyama T, Sadzuka Y (2003). Theanine and glutamate transporter inhibitors enhance the
antitumor efficacy of chemotherapeutic agents. Biochim Biophys Acta 1653:47-59.
121. Sadzuka Y, Sugiyama T, Suzuki T, Sonobe T. (2001). Enhancement of the activity of
doxorubicin by inhibition of glutamate transporter. Toxicol Lett 123:159-167.
122. Sugiyama T, Sadzuka Y, Nagasawa R, et al (1999). Membrane transport and antitumor
activityof pirarubicin, and comparison with those of doxorubicin. Jpn J Cancer Res 90:775-780.

123. Sugiyama T, Sadzuka Y (2004). Theanine, a specific glutamate derivative in green tea,
reduces the adverse reactions of doxorubicin by changing the glutathione level. Cancer Lett
212:177-184.
124. Zheng G, Sayama K, Okubo T et al (2004). Anti-obesity effects of three major
components of green tea, catechins, caffeine and theanine, in mice.	
  	
  In Vivo 18: 55-62.	
  
	
  

125. Higdon J. Choline (http://lpi.oregonstate.edu/infocenter/othernuts/choline//), Micronutrient
Information Center, Linus Pauling Institute, Oregon State University
126. Zeisel SH, da Costa KA (2009). Choline: an essential nutrient for public health. Nutrition
Reviews 67: 615–23.
127. Choline
(http://www.pdrhealth.com/drug_info/nmdrugprofiles/nutsupdrugs/cho_0283.shtml) PDRHealth
128. Choline (http://www.abc.net.au/rn/talks/8.30/helthrpt/stories/s119524.htm). (An interview
with Steven Zeisel, Editor-in-Chief of the Journal of Nutritional Biochemistry), Radio National
Health Report with Norman Swan, Monday 17 April 2000.
129. (http://www.nap.edu/openbook.php?record_id=6015&page=390). Dietary Reference
Intakes for Thiamin, Riboflavin, Niacin, Vitamin B6, Folate, Vitamin B12, Pantothenic Acid,
Biotin, and Choline (1998), Institute of Medicine.
130. http://lpi.oregonstate.edu/infocenter/othernuts/choline. Choline (at Linus Paulin Inst)
131. Fischer LM, da Costa KA, Kwock L, Galanko J, Zeisel SH. (2010). Dietary choline
requirements of women: effects of estrogen and genetic variation. Am J Clin Nutr 92:1113-9.
132. Tolvanen T, Yli-Kerttula T, Ujula T, et al (2010). Biodistribution and radiation dosimetry
of [(11)C]choline: a comparison between rat and human data. European Journal of Nuclear
Medicine and Molecular Imaging 37: 874–83.
133. Behari J, Yeh TH, Krauland L, et al. (2010). Liver-specific beta-catenin knockout mice
exhibit defective bile acid and cholesterol homeostasis and increased susceptibility to dietinduced steatohepatitis. The American Journal of Pathology 176:744–53.
134. Van Beek AH, Claassen JA. (2010). The cerebrovascular role of the cholinergic neural
system in Alzheimer's disease. Behavioural Brain Research 221: 537–542.
135. Ongür D, Prescot AP, Jensen JE, et al (2010). T2 relaxation time abnormalities in bipolar
disorder and schizophrenia. Magnetic Resonance in Medicine 63: 1–8.
136. Chan KC, So KF, Wu EX. (2009). Proton magnetic resonance spectroscopy revealed
choline reduction in the visual cortex in an experimental model of chronic glaucoma.
Experimental Eye Research 88: 65–70.

137. Klatskin G, Krehl WA (1954). The effect of alcohol on the choline requirement. II.
Incidence of renal necrosis in weanling rats following short term ingestion of alcohol. The
Journal of Experimental Medicine 100: 615–27.
138. Nery FG, Stanley JA, Chen HH, et al (2010). Bipolar disorder comorbid with alcoholism: a
1H magnetic resonance spectroscopy study. Journal of Psychiatric Research 44:278–85.

