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PEEr rEviEwEd STudiES

Children’s Health 
 

Periconception dietary intake of choline and 
betaine and neural tube defects in offspring

AbSTRACT
Periconceptional intake of folic acid 
prevents some neural tube defects (NTDs). 
Other nutrients may also contribute to NTD 
etiologies; a likely candidate is choline. 
Similar to folic acid, choline is involved in 
one-carbon metabolism for methylation of 
homocysteine to methionine. The authors 
investigated whether maternal 
periconceptional dietary intakes of choline 
and its metabolite betaine influence NTD 
risk. Data were derived from a case-control 
study of fetuses and infants with NTDs 
among 1989-1991 California births. 
In-person interviews were conducted with 
mothers of 424 NTD cases and with 
mothers of 440 nonmalformed controls. A 
standard 100-item food frequency 
questionnaire was used to assess nutrient 
intake. Dietary intakes of choline were 
associated with reduced NTD risks. 
Controlling for intake of supplemental folic 
acid, dietary folate, dietary methionine, and 
other covariates did not substantially 
influence risk estimates for choline. NTD 
risk estimates were lowest for women 
whose diets were rich in choline, betaine, 
and methionine. That is, for women whose 
intake was above the 75th percentile 
compared with below the 25th percentile 
for all three nutrients, the odds ratio was 
0.17 (95% confidence interval: 0.04, 0.76). 
Study findings for dietary components 
other than folic acid offer additional clues 
about the complex etiologies of NTDs

Source
Shaw G et al. Periconception dietary intake 
of choline and betaine and neural tube 
defects in offspring. Am J Epidemiol 
2004;160-102-109.

Prog Neuro-Psychopharmacol Biol 
Psychiatry (2011), doi:10.1016/j. 
pnpbp.2011.02.011

 

Inositol—clinical applications for  
exogenous use

AbSTRACT
Recent advances in nutritional and 
biochemical research have documented 
inositol as an important dietary and cellular 
constituent. The processes involved in 
inositol metabolism and its derivatives in the 
tissues of mammals have been 
characterized in vivo as well as at the 
enzymatic level. biochemical functions 
defined for phosphatidylinositol in biological 
membranes include the regulation of cellular 
responses to external stimuli and/or nerve 
transmission as well as the mediation of 
enzyme activity through interactions with 
various specific proteins. Altered production 
of inositol has been documented in patients 
with diabetes mellitus, chronic renal failure, 
galactosemia, and multiple sclerosis. Inositol 
has been reported to be effective in treating 
central nervous system disorders such as 
depression, Alzheimer’s disease, panic 
disorder, and obsessive-compulsive 
disorder. It has documented benefit for use 
in pediatric respiratory depression 
syndrome. In addition, recent studies have 
evaluated its usefulness as an analgesic. 
Inositol has been studied extensively as 
potential treatment to alleviate some 
negative effects associated with lithium 
therapy. The use of inositol in pregnant 
women remains controversial. Although its 
benefit in preventing neural tube defects in 
embryonic mice is documented, the risk of 
inducing uterine contractions limits its 
usefulness in pregnancy.

Source
Colodny L, Hoffman RL. Inositol—clinical 
applications for exogenous use. Altern Med 
Rev 1998;3(5):432-47.

Cognitive Health 

Nutraceuticals in the treatment of obsessive 
compulsive disorder (OCD): A review of 
mechanistic and clinical evidence

AbSTRACT
Obsessive-compulsive disorder (OCD) is a 
debilitating mental illness which has a 
significant impact on quality of life. First-line 
SSRI treatments for OCD typically are of 
limited benefit to only 40-60% of patients, 
and are associated with a range of adverse 
side effects. Current preclinical research 
investigating nutraceuticals (natural 
products) for OCD, reveals encouraging 
novel activity in modulating key pathways 
suggested to be involved in the 
pathogenesis of OCD (glutamatergic and 
serotonergic pathway dysregulation). 
Emerging clinical evidence also appears to 
tentatively support certain nutrients and 
plant-based interventions with known 
active constituents which modulate these 
pathways: N-acetlycysteine, myo-inositol, 
glycine, and milk thistle (Silybum 
marianum). The serotonin precursor 
tryptophan is unlikely to be of use in 
treating OCD while 5-HTP may possibly be 
a more effective precursor strategy. 
However, there is currently no clinical 
evidence to test the efficacy of either of 
these substances. Currently the balance of 
clinical evidence does not support the use 
of St. John’s wort (Hypericum perforatum) 
in OCD. While clinical research in this area 
is in its infancy, further research into 
nutraceuticals is warranted in light of the 
promising preclinical data regarding their 
mechanisms of action and their favourable 
side effect profiles in comparison to current 
SSRI treatments. It is recommended that 
future clinical trials of nutraceutical 
treatments for OCD utilize randomized 
placebo-controlled study designs and 
considerably larger sample sizes in order to 
properly test for efficacy.

Source
Camfield DA, Sarris J, Berk M. 
Nutraceuticals in the treatment of 
obsessive compulsive disorder (OCD): A 
review of mechanistic and clinical evidence. 
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Inositol—clinical applications for  
exogenous use

AbSTRACT
Background:
Choline and betaine are found in a variety of 
plant and animal foods and were recently 
shown to be associated with decreased 
homocysteine concentrations.

Objective:
The scope of this work was to investigate 
the associations between dietary choline 
and betaine consumption and various 
markers of low-grade systemic 
inflammation.

design:
Under the context of a cross-sectional 
survey that enrolled 1514 men (18-87 y of 
age) and 1528 women (18-89 y of age) with 
no history of cardiovascular disease (the 
ATTICA Study), fasting blood samples were 
collected and inflammatory markers were 
measured. Dietary habits were evaluated 
with a validated food-frequency 
questionnaire, and the intakes of choline 
and betaine were calculated from food-
composition tables.

results:
Compared with the lowest tertile of choline 
intake (<250 mg/d), participants who 
consumed >310 mg/d had, on average, 
22% lower concentrations of C-reactive 
protein (P < 0.05), 26% lower 
concentrations of interleukin-6 (P < 0.05), 
and 6% lower concentrations of tumor 
necrosis factor-alpha (P < 0.01). Similarly, 
participants who consumed >360 mg/d of 
betaine had, on average, 10% lower 
concentrations of homocysteine (P < 0.01), 
19% lower concentrations of C-reactive 
protein (P < 0.1), and 12% lower 
concentrations of tumor necrosis factor-
alpha (P < 0.05) than did those who 
consumed <260 mg/d. These findings were 
independent of various sociodemographic, 
lifestyle, and clinical characteristics of the 
participants.

Conclusions:
Our results support an association between 
choline and betaine intakes and the 

Source
Shaw G et al. Periconception dietary intake 
of choline and betaine and neural tube 
defects in offspring. Am J Epidemiol 
2004;160-102-109.

Heart Health 

Dietary choline and betaine intakes in 
relationship to concentrations of 
inflammatory markers in healthy adults: the 
ATTICA study

AbSTRACT
Background:
Choline and betaine are found in a variety 
of plant and animal foods and were 
recently shown to be associated with 
decreased homocysteine concentrations.

Objective:
The scope of this work was to investigate 
the associations between dietary choline 
and betaine consumption and various 
markers of low-grade systemic 
inflammation.

design:
Under the context of a cross-sectional 
survey that enrolled 1514 men (18-87 y of 
age) and 1528 women (18-89 y of age) with 
no history of cardiovascular disease (the 
ATTICA Study), fasting blood samples were 
collected and inflammatory markers were 
measured. Dietary habits were evaluated 
with a validated food-frequency 
questionnaire, and the intakes of choline 
and betaine were calculated from food-
composition tables.

results:
Compared with the lowest tertile of choline 
intake (<250 mg/d), participants who 
consumed >310 mg/d had, on average, 
22% lower concentrations of C-reactive 
protein (P < 0.05), 26% lower 
concentrations of interleukin-6 (P < 0.05), 
and 6% lower concentrations of tumor 
necrosis factor-alpha (P < 0.01). Similarly, 
participants who consumed >360 mg/d of 
betaine had, on average, 10% lower 
concentrations of homocysteine (P < 0.01), 
19% lower concentrations of C-reactive 
protein (P < 0.1), and 12% lower 
concentrations of tumor necrosis factor-

inflammation process in free-eating and 
apparently healthy adults. However, 
further studies are needed to confirm or 
refute our findings.

Source
Detopoulou P et al. Dietary choline and 
betaine intakes in relationship to 
concentrations of inflammatory markers in 
healthy adults: the ATTICA study. Am J Clin 
Nutr 2008;87:424-430.

Healthy Pregnancy 

Periconception dietary intake of choline and 
betaine and neural tube defects in offspring

AbSTRACT
Periconceptional intake of folic acid 
prevents some neural tube defects (NTDs). 
Other nutrients may also contribute to NTD 
etiologies; a likely candidate is choline. 
Similar to folic acid, choline is involved in 
one-carbon metabolism for methylation of 
homocysteine to methionine. The authors 
investigated whether maternal 
periconceptional dietary intakes of choline 
and its metabolite betaine influence NTD 
risk. Data were derived from a case-control 
study of fetuses and infants with NTDs 
among 1989-1991 California births. 
In-person interviews were conducted with 
mothers of 424 NTD cases and with 
mothers of 440 nonmalformed controls. A 
standard 100-item food frequency 
questionnaire was used to assess nutrient 
intake. Dietary intakes of choline were 
associated with reduced NTD risks. 
Controlling for intake of supplemental folic 
acid, dietary folate, dietary methionine, and 
other covariates did not substantially 
influence risk estimates for choline. NTD 
risk estimates were lowest for women 
whose diets were rich in choline, betaine, 
and methionine. That is, for women whose 
intake was above the 75th percentile 
compared with below the 25th percentile 
for all three nutrients, the odds ratio was 
0.17 (95% confidence interval: 0.04, 0.76). 
Study findings for dietary components 
other than folic acid offer additional clues 
about the complex etiologies of NTDs.
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alpha (P < 0.05) than did those who 
consumed <260 mg/d. These findings 
were independent of various 
sociodemographic, lifestyle, and clinical 
characteristics of the participants.

Conclusions:
Our results support an association 
between choline and betaine intakes and 
the inflammation process in free-eating 
and apparently healthy adults. However, 
further studies are needed to confirm or 
refute our findings.

Source
Detopoulou P et al. Dietary choline and 
betaine intakes in relationship to 
concentrations of inflammatory markers in 
healthy adults: the ATTICA study. Am J Clin 
Nutr 2008;87:424-430.
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