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S/F #1: Plant-based Omega-3, DHA and Choline 

to support fetal brain development * 
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“Omega-3 Fatty Acids and Pregnancy” 

Jaclyn M Coletta, MD, Stacey J Bell, DSc, RD, and  Ashley S Roman, MD, 

MPH 

 

Abstract 

Omega-3 fatty acids are essential fatty acids that must be consumed in the 

diet. Adequate consumption of omega-3 fatty acids is vitally important 

during pregnancy as they are critical building blocks of fetal brain and 

retina. Omega-3 fatty acids may also play a role in determining the length of 

gestation and in preventing perinatal depression. The most biologically 

active forms of omega-3 fatty acids are docosahexaenoic acid and 

eicosapentaenoic acid, which are primarily derived from marine sources 

such as seafood and algae. Recent surveys, however, indicate that pregnant 

women in the United States and in other countries eat little fish and therefore 

do not consume enough omega-3 fatty acids, primarily due to concern about 

the adverse effects of mercury and other contaminants on the developing 

fetus. This review discusses the benefits of omega-3 fatty acid consumption 

during pregnancy and provides guidelines for obstetricians advising patients. 
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“Docosahexaenoic acid (DHA) in fetal development and in infant nutrition” 

Valenzuela A, Nieto MS 

 

Abstract 

Docosahexanoic acid (C22:6, DHA) is a highly unsaturated omega-3 fatty 

acid that forms part of the central nervous and visual system structures. 

DHA is synthesized from its precursor, alfa-linolenic acid, that is also a 

omega-3 fatty acid and can be obtained from vegetable oils. Marine 

organisms, specially fish, are good nutritional sources of DHA and 

eicosapentanoic acid (EPA), another omega-3 fatty acid that has a role in 

vascular homeostasis. DHA increases membrane fluidity, improving 

neurogenesis, synaptogenesis and the activity of retinal photoreceptors. The 

fetus, specially during the last trimester of pregnancy, has high DHA 

requirements. It is provided by the mother, since fetal DHA synthesis is 

negligible in this stage of development. Breast feeding provides DHA to the 

child, but most replacement artificial formulas do not provide this fatty acid. 

At the present moment, many products for infant nutrition contain DHA. 
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“Choline: Critical Role During Fetal Development and Dietary 

Requirements in Adult”s 

Steven H. Zeisel 

 

Choline is an essential nutrient needed for the structural integrity and 

signaling functions of cell membranes; for normal cholinergic 

neurotransmission; for normal muscle function; for lipid transport from 

liver; and it is the major source of methyl groups in the diet. Choline is 

critical during fetal development, when it influences stem cell proliferation 

and apoptosis, thereby altering brain and spinal cord structure and function 
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and influencing risk for neural tube defects and lifelong memory function. 

Choline is derived not only from the diet, but from de novo synthesis as 

well. Though many foods contain choline, there is at least a twofold 

variation in dietary intake in humans. When deprived of dietary choline, 

most men and postmenopausal women developed signs of organ dysfunction 

(fatty liver or muscle damage), while less than half of premenopausal 

women developed such signs. Aside from gender differences, there is 

significant variation in the dietary requirement for choline that can be 

explained by very common genetic polymorphisms. 

 

S/F #2: B Vitamins to boost energy. May also 
ease morning sickness*  
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“Studying the antiemetic effect of vitamin B6 for morning sickness: 

pyridoxine and pyridoxal are pro drugs” 

Matok I, Clark S, Caritis S, Miodovnik M, Umans JG, Hankins G, Mattison 

DR, Koren G. 

 

Abstract 

Vitamin B6 has been known to possess antiemetic effects since 1942. This 

water soluble compound has several forms in the circulation including 

pyridoxine, pyridoxal, and pyridoxal phosphate. The active antiemetic form 

of vitamin B6 is unknown. This was a pre-specified substudy of a 

randomized, placebo-controlled trial comparing the antiemetic effect of the 

doxylamine-vitamin B6 combination (Diclectin®) (n = 131) to placebo 

(n = 126) in women with nausea and vomiting of pregnancy. Serum 

concentrations of pyridoxine, pyridoxal, and pyridoxal 5' phosphate (PLP) 

and doxylamine were measured on Days 4, 8, and 15. With Diclectin® 

exhibiting a significant antiemetic effect in pregnancy, serum concentrations 

of pyridoxine were unmeasurable in almost all patients and those of 

pyridoxal were undetectable in half of patients. In contrast, PLP was 

measurable at sustained, stable steady-state levels in all patients. Our data 
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suggest that there is a correlation between PLP levels and PUQE score of 

morning sickness symptoms when pyridoxine and pyridoxal levels are 

undetectable, and hence they might be prodrugs of PLP, which may be the 

active antiemetic form of vitamin B6. 

TRIAL REGISTRATION:  

ClinicalTrials.gov NCT00614445. 

© 2014, The American College of Clinical Pharmacology 

 

 

S/F #3: Contains Folate, a key ingredient in 
prenatal vitamins for early fetal development *  
 
HEALTH CLAIM:  Healthful diets with adequate 

folate may reduce a woman’s risk of having a 

child with a brain or spinal cord defect. 

 
From www.cdc.gov 

 

Key Findings: Folic acid fortification continues to prevent neural tube defect 

 

CDC’s Morbidity and Mortality Weekly Report published a new study 

looking at how many serious birth defects of the brain and spine, called 

neural tube defects (NTDs), have been prevented since the U.S. Food and 

Drug Administration required that all enriched grain products be fortified 

with folic acid. Using data from birth defects tracking systems, researchers 

found that since folic acid fortification, about 1,300 babies are born each 

year without an NTD who might otherwise have been affected. Folic acid 

fortification is an important way to help prevent NTDs.  

 

Supporting Study: 

Effect of folic acid supplementation in pregnancy on preeclampsia: the folic 

acid trial study 

www.nci.nim.nih.gov/pubmed/24349782 

 

ABSTRACT 

http://clinicaltrials.gov/show/NCT00614445
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Preeclampsia (PE) is hypertension with proteinuria that develops during 

pregnancy and affects at least 5% of pregnancies. The Effect of Folic Acid 

Supplementation in Pregnancy on Preeclampsia: the Folic Acid Clinical 

Trial (FACT) aims to recruit 3,656 high-risk women to evaluate a new 

prevention strategy for PE: supplementation of folic acid throughout 

pregnancy. Pregnant women with increased risk of developing PE presenting 

to a trial participating center between 8(0/7) and 16(6/7) weeks of gestation 

are randomized in a 1:1 ratio to folic acid 4.0mg or placebo after written 

consent is obtained. Intent-to-treat population will be analyzed. The FACT 

study was funded by the Canadian Institutes of Health Research in 2009, and 

regulatory approval from Health Canada was obtained in 2010. A web-based 

randomization system and electronic data collection system provide the 

platform for participating centers to randomize their eligible participants and 

enter data in real time. To date we have twenty participating Canadian 

centers, of which eighteen are actively recruiting, and seven participating 

Australian centers, of which two are actively recruiting. Recruitment in 

Argentina, UK, Netherlands, Brazil, West Indies, and United States is 

expected to begin by the second or third quarter of 2013. This trial is 

registered with NCT01355159. 
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“Enhanced oral bioavailability of a novel folate salt: comparison with folic 

acid and a calcium folate salt in a pharmacokinetic study in rats. 

Miraglia N, Agostinetto M, Bianchi D, Valoti E. 

 

Abstract 

BACKGROUND:  

Folates play an important role to prevent neurological disorders in embryo 

development and in cardiovascular diseases. Folate supplementation is 

suggested, particularly in females of childbearing age, for the prevention of 

embryonal NTDs during pregnancy. Folic acid and reduced folate ((6S)5-

MTHF) are currently used in supplementation. The aim of this study was to 

compare the bioavailability of Quatrefolic®, a novel patented (6S)5-MTHF 

glucosamine salt, with (6S)5-MTHF calcium salt and folic acid in Sprague 

Dawley rats. 
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METHODS:  

Fifty-four to fifty-five-day old male Sprague-Dawley rats were divided in 3 

treatment groups, each comprising 6 animals, receiving folic acid, (6S)5-

MTHF calcium salt or Quatrefolic® at the dose of 70 µg/kg of (6S)5-MTHF 

equivalents in a single oral administration. Folates were determined in 

plasma with a HPLC method employing fluorimetric detection. (6S)5-

MTHF level was chosen as a convenient end point to evaluate folate 

absorption. The main pharmacokinetic parameters were calculated (Cmax, 

tmax, AUC). 

RESULTS:  

Quatrefolic® administration produced a plasmatic (6S)5-MTHF 

concentration peak (Cmax: 879.6±330.3 ng/mL) 1.8 times higher than 

(6S)5-MTHF Ca salt (486.8±184.1 ng/mL), and 3.1 times higher than folic 

acid supplementation (281.5±135.7 ng/mL), while tmax values were similar 

for the three folate forms. Quatrefolic® supplementation showed AUC8h 

(1123.9 ng/mL ∙ h) 9.7 times higher than folic acid (114.7 ng/mL ∙ h) and 

1.12 times higher than (6S)5-MTHF Ca salt (997.6 ng/mL ∙ h). 

CONCLUSIONS:  

Quatrefolic® has demonstrated an enhanced oral bioavailability in 

comparison to other reduced folates and to folic acid in rats 
 

 
 
 


