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F-G (as supplement)

CBS (Bé-enzyme)
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TR PeRE 52  (mg/d) 5 2 -2
Laurence et al .
95 women 4 9 WRELLE 2L
(1981)
Smithells et al &5 HH
550 women 1 L
(1981) 110 H
Vergel et al
81 women 5 3MALLE 2L
(1990)
Wald et al
910 women 4 2,3 028 L
(1991)
Czeizel et al.
4753 women 0.8 3/ A L
(1992)
Kirke et al 354 pregnant
0.36 57 A L
(1992) women
v" Laurence KM, et al., Double-blind randomized controlled trial of folate treatment before conception

to prevent recurrence of neural tube defects. Br. Med. J., 282, 1509-1511, 1981.

Smithells RW et al., Apparent prevention of neural tube defects by periconceptional vitamin
supplementation. Arch. Dis. Child., 56, 911-918, 1981.

Vergel RG et al., Primary prevention of neural tube defects with folic acid supplementations; Cuban
experience. Prenat. Diagn., 10, 149-152, 1990.

Wald N et al., Prevention of neural tube defects: Results of the Medical Research Council vitamin
Study. Lancet, 338, 131-137, 1991.

Czeizel AF et al., Prevention of the first occurrence of neural-tube defects by periconceptional
vitamin supplementation. N. Engl. J. Med., 327, 1832-1835, 1992.

Kirke PN et al., A randomized trial of low-dose folic acid to prevent neural tube defects. Arch. Dis.

Child., 67, 1442-1446, 1992.
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F2. EEOa LY 2 B —EIEEICB XIE TR RS DR
=}

B ihd BKarvaH—+¥ Ehrarvdai—F¥
(FEE%) (FEE%)
TV a—A 80.0 73.4
Avavs 45.9 46.0
BT 5T~ 25.2 153
=3I =) 35.3 28.3
U d=} 35.6 352
FEoHE 35.1 33.2
FONAE 21.1 13.9
r< kR 8.1 14.2

Am. J. Clin. Nutr,, 51, 87-94 (1990)

#£3. BrO~TRIBIFATTFaANVE ) TAE I VEED LDs, (BN E)

e i3 LDs, (mg/kg) + SE
C57BL/Cri M 100 + 12.86
C57BL/Cri F 85 +10.00
AKR/RABCri M 260 +18.21
AKR/RABCri F 180 + 14.54
S/RVCri M 330 +20.11
S/RVCri F 225 +0.50
DBA/2fNCri M 175 +32.80
BDF, M 180+ 14.63
ICRC/HiCri F 225 +11.74
S/RVCri-ba F 225 +10.94
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it2 RO BENH IS HETI 2CT 154 HROBNS95AETIAL
Al1EZSaAVE 7 BRBOHR B FFaAfVE ) TNEI
NEIVEE (3 megke) BE B (3 mgke MBENES
e 5 42°CT 15 yfiiEw
38°C T 15 ERE

PEATFH/IE 12 14 14

YN~ e 163 166 159

FHAURIN IR 17 (10.4) 30 (23.5) 31(19.5)

BHIZE T 15(9.2) 39 (23.5) 24 (15.1)

IR 146 127 128

A TAT 0 (0.0) 49 (38.6) 34 (26.6)

TR BT 0 (0.0) 49 (38.6) 34 (26.6)
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Folate requirement and metabolism in
nonpregnant women'-2

Howerde E Souberlich, PhD; Mary J Kretseh, PhD: James H Skalo, Phl:
Herman L Johnson, PRD; and Peter C Taylor, 88

ABSTRACT  Folate metabolism and requistiments were studied in 10 aduh noupregnant
wmea mnwm for 92 dins mctabouc uoit. After a folate depletion period of 28 d, the
2 15 of folate from food items or ss pleroyimonogiutamic
sc:d {PCGAS Masms folare mc!sfcikmdmng tiu: pletion period and inved to fall ontil
zoomdofwmﬁlymmnafm%mm ided. Supph o 300 pg/d of
omsmng folntes produced & ma&l tise w n&ama iblm Tavels a!zlaw&i\ emh?ocyw foiuw fevels
inued 1o fall, Lymphocyse de p mnd
othee measurements related to folate metaboti Wm g, Wheu < with PGA,
dietary folates sppeared to be no more than 50% amiab&e A duily inmofmzs‘}ygot
dictary folates appears ta xmeet the folate requiremients of noagregoant sdult women whereat
an iotake of 300 ug/d provides an allowancs for stotge.  AmeJ Clin Nir 198746101628,

BT EHEESNDERE
TABLE 1
Subject information
Subjoect # Age Height Weight Race
y m ke
Group A
i 22 1780 825 Caucasian
2 3 1700 60.35 Caucasian
3 33 1545 0.9 Caucasian
4 23 168.0 60.7 Caucasian
Group B
5 40 1570 450 Cagcasian
7 25 163.0 614 Hispanic*
8 2t 169.0 85.2 Polynesian
Group C
9 33 1550 504 Caucasian
10 23 166.5 54.1 Caucasian
1 28 168.0 67.1 Caucasian

* Subject # 7 chose 10 leave the study on day 84 for personal reasons.

ERAYTHROCYTE FOLATE (ng/wi ceifsi

ppmcs @ et 3 8 oo §.0 g 1250 -]
3t (30 feo} TABLE 2
13 POATION AS Summary of $he cxperimenial Srsign of tre sudy
SENTHINIC $OA
- _Folae eontent
GRour A K Perod  Duntion Gemups  Diets  Natund POA*
L wd weld

Drientation 3¢ A Adlibium  AO0F L]
1500 B Adlibitum 400t [
#60: € Adlibum 400t 0
. 1: Dephetion 4wk A Formula [ o
s00 % *? 1250 " o 3 Formul o 0
< Formula 0 o
h o 000 f:tew 3w A MeowsAd 20 )
" \ fepletion B MessB) 8 0
\ - {days 29-49) C MeasCd W0 0
13; Maspinal Ink A MewsA »
repletion ] Meaus B2 200 0
{dwys 5010} [ Means C-3 180 [
B¥: Adequate Iwk LY Menus AX 20 Ba
repiction: B Memis B 200 0
(days 13.92) C MewsC3 300 0
Posteoutes 28 A Adtdm 400t ]
1 hykAT1E:300 nmol/L B Adibim 400t ©
€ Adlibim 0% a

* PGA = xyuibeic Tolis aid (peraylghuonmic acid). .

° 20 A0 0 111 (1] 1 Caloutated value, All pthier values sere obuined by microbiofogicat

aseay of the acvual menu,
Days
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TABLE 2 TABLE 2
[ o e e Summary of the experitnental Guign of the study orour ¢ Summary of (e rxpsritnennal Gesigh al tie study 3
Folae content - Folale content
GROUP 3 = Poiod  Dunién Grogs  Dic  Nawnd FOA® oy Petiod  Dunition Groups  Didts  Nawnd POA*
= wrd pd % ward e
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Gllzzhva i
Folate status of adult males living in a metabolic
unit: possible relationships with iron nutriture'?

David 8 Milne, PRD, Ludnn K Johnson, MX, Janet R Mahalko, MK, and
Harold H Sondstead, MD

with the technical assistance of Sandra K Gallagher, CLT

ABSTRACT  Folute und iron status was monitored at monthiy intervals in 40 adult males whe
were living in & metabolic unit for 2 to 8 months and ing diets ining 156 to 250 pg of
folate per day. There were significant {p < 0.02) declines in bematocrit, serum folate, and serum
fervitin. Men who participated in studies for & months or more or those with initial serum folate
fevels more than 10.5 ng/m! and erythrocyte folste levels more than 981 ng/mi also exhibited 2
highly significant {p < 0.001) decling in ted blood cell folate. Men with erythrocyte folste below
4RO ngsmi or serum folate below 10 ngfml and who participated in the studies for Jess than
months showed fittle or no change in folate statas. The findings may reflect adj in body
folate to reflect dictary imtakes. Alsc & folate intake of 200 £ 68 ggféay appeared to be adequate
for maintenance offati(e stores in xdult males. A correlation between iron stores and folale status

DFEDEIRE : 150~250pg/B. T19200+68ug/BOED
WERE | : BF408, 19~54i%

TABLE 2 MBERBEOANY FFTER
Changes in folate status with time on unit in all 7 nmol/L (=3.1 ng/ml)
volunteers consuming diets containing 200 & 68 pg of
folate per day
Tine on uni & Seeum folate RBC flase
#igimt Agint
Admit 40 8327 M7 & 134
I mo 40 1423 328 % 141
2 mo 37 Tl £ 26 328 £ 137
Imo 27 69+£23 308 + 89
4mo 2 65x22 272 + 114 TROMBREBRBOA v ~ATER
6 ma 19 58214t 229 * 484 300 nmol/L (=132 ng/ml)
* Mean % SD. ,
t Significant difference from admit (p < 0.03) Schefté
contrasts,

1 Significant difference from admit (p < 0.05) Scheffé
CONIrasts,

was also ob d. H this relationship may be coincidental.  AmJ Clin Nutr 198337768~
3.
RMRERBOAY SAD@EIE | | | (ERBREDOADY ~ZTEIRL

300 nmol/L (=132 ng/ml) 7 nmol/L (=3.1 ng/ml)

v ¥
g £
£ E & 5 k
27 £ o
o~ ’
& i
H .
- o .
» I LR M
b 5 © 15 2 o B [ [ P
Weeks Un Stugy Weens G0 Study
FICH 1, Changes with time of serum folate and erythrocyte Folate in two vol ing & dint

150 pg of folate per day. Estimated dietary intakes prior to start of study wepe TIE and 904 sgof fotaie as determined
by & dietary interview.

FIREREIRBRRE TBETMEDZERUTUE.
SHICRBREMFIDE, Nv bADEMUTICEDBIRMEEH DN,
BIORBRRERAEERRYT SMERRBESTHRBTHDICEDS,
COROFMRERBECTHRBIOOEINTS EHRIENS.
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Controlled Dietary Folate Affects Folate Status in
Nonpregnant Women'2245

CAROLYI A. O'KEEFE, LYNN B. BAILEY? ELIZABETH A, THOMAS,
SARAH A. HOFLER, BARBARA A. DAVIS, JAMES J. CERDA*
AnG JESSE F, GREGORY iif

Food Sclence and Human Mutrition Department, {ivi 2 of f'“tmda Liainesoille, FY, 32611, and
*Diutsion of G atut Mutrition, t of Medicine, Collegie of M ¥

G
Linbsersity of Florida, Gairmmﬂe P 32610
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women, 17
women {2127 ¥} consumed 200, 300, or 400 ug/d of
e Tk i Tt
Group for ndtial senim and i
plasma were mot signifi

Besum and folate

p erythrocyte decreased
relative o the inltial value I the 200 pg/d grovp {434
:mix,:mxzmmp«ﬁw mean ‘% 80}, in
oondrast 1o mwa:mmwdmasz
& 52.0%, 102 + 18.5%, respectively). The final serum
mmmmmxmwawwzmsm;
1,73 % L1 newifl,

significance, aithough low mmgm mnolfi) were
Mwmmmwam«mmmm
& group, pRasima homocysteine was negatively comelated

‘with sesurn and erythrocyte folate, and final mean piasms
homocysieine (126 £ 1.7 M}L} was significantly
mmm«mma #g/d groups. Elevated

mmammwmmwmmm
RDA of wowzsmmbemmwwmm
folate Intake nends of nonpregnant woesen,  J. Nutr, 125:
R2VF-2725, 1995,

PGAZ70BRSH0 : 200, 300, HD\\L400ug/8.
#HERE | FRIEIRGE Q1~27%, 47~67kg)

TABLE 2
Nutrient composition of 3-d cycle menua®
Day '} Day2 Day3
Energy, kI 1838 1841 1853
Protein, g 80.7 74.3 79.1
Fat, g 57.2 838 74.1
Folate, pg 19.5 2.6 5

! Supplementation was provided by the faiimvis;* fos Free®—
1500 USPU retinyl gcetate, 150 USPU vitamin Dy, 50 mg ascorbic
acid, 5 mg thiamin mononitrate, 2 mg riboflavin, ié mg niacinamide,
1 mg D-calcium pantothenate, 3 mg pyridoxine HCY, 2 ug cyano-
cobalamin, 175.5 mg Ca, 14.5, mg Fe.

Solgar® Chelated Solamins Multiminaral-—333 mg Ca, 133 mg
P, 100 pg 1, 7 mg Fe, 166 mg Mg, 166 ug Cu, Tz Za, 66 mg X, 13
ag Cr, 33 ug Se, 40 ug Mo,

Albertsons®—600 mg Ca.
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FIGURE 1 Serum folate concentration {mean & $D) (n
= 5 for the 200 gg/d group and n = 6 for the 300 and 400
ug/d groups] at the end of the 70-d experimental period. Bars
designated by the same letter were not significantly different

[P = < 0.05).

0

|1
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j e

5

@ Ay +ATE
200 * 300nmol/L
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FIGURE 3 Erythrocyte folate concentration (mean =+ sp)
{n = 5 for the 200 ug/d group and n = 6 for the 300 and 400
ugld groups) at the end of the 70-d experimental period.
Values were not significantly different (P > 0.05).

Folate fotake (g

v +PyTE
14pmol/L

FIGURE 4 Plasma homocysteine concentration {mean
+sp} {n = 5 for the 200 ug/d group and n = 6 for the 300
and 400 ug/d groups! at the end of the 70-d experimental
period. Bars designated by the same letter were not signifi-
cantly different {P < 0.05]

« PGAE L TC200png/8 (DFE&E LU TIZ300pg/
B) oEmLONIE, THRRANE+DIC
ERRBINBEHITIDCENTES.
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Effact of increasing dietary folate on red-cell folate: implications
for prevention of neural tube defects

i § Cashoily, Hotes Kok Jad B St

Interpretation We have shown that compared witn
supplements and fortified food, consumption of extra folate
as natural food folate is relatively ineffective al increasing
folate status. We believe that advice to women to consume
folate-rich foods as a means to optimise folate status is
misleading.

Lancet 1996; 347: 857-59

Effect of increasing dietary folate on red-cell folate: implications
for prevention of neural tube defects

sz J Cansholly, Mfors Aoty Jons w1 Soott

Summary

Background Recommendations by the UK Department of
Health suggest that protection from neural tube defects
{NTD) can be achieved through intakes of an extra 400 pg
daily of folate/folic acid as natural food, foods fortified
with folip acid, or supplements, The assumption is that all
three routes of intervention would have equal effects on
folate status.

Effect of increasing dietary folate on red-cell folate: implications
for prevention of neural tube defects

Fuskidly, Molons MoRlty, Joivs &7 Soett

Methods We assessed ihe  effectiveness of thase
suggested routes of intervention in optimdsing folate
status, 62 women were recruited from the University staff
angt students to take part in & 3month intervention study.
Participants were randomly assigned 1o one of the follow.
ing five groups: folic acid supplement (400 pg/day; B
folic-anid-fortified foods {an odditional 400 pg/dayr i)
dietary foiate {an additional 400 pg/day. ) dietary
advice {13, and control {V), Responses to intervention
were gssessed as changes in redwesil folate betwesn
preintervertion and postintervantion values,

Effect of increasing dietary folate on red-cell folate: implications
for prevention of neural tube defects

ne: S Cuesienlty, Hidene MoRtly, dobn 88 Beeit

Findings 41 women completed the intervention study.
Redoell toate concentrations increased significantly over
the 3 months in the groups taking folle acld supplements
{group 1) or food fortified with folic acid {group ) oniy
{p<0-01 for both groups). By contrast, sithough sggressive
intervention with dietary foiate (group HI} or dietary advice
fgroup V) significantly increased intake of food folate
{pe0001 and p<O05, respectively), there was no
significent change b folate status,
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FRIRIEMIEDOHY M TEI
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Dietary Folate from Vegetables and Citrus Fruit Decreases Plasma
Homocysteine Concentrations in Humans in a Dietary Controlied Trial**
{ngaborg A, Browwer,”™ Marlike van Busseldorp,” Give B, Waat,*

Saskin Meybioors,” Chris M. G. Thomas, ™ Marinus Duean,? Karip H, van het Hot "
Tem KAB. Eskes,! Jossph G.AJ. Hautvast® and Régine P. M. Stesgers-Theurissen™

“Oivigian of Hapan e and Epdaminiogy, W i 3 Lniverstly, 6760 BV B
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Energy/Nutrient

Placebo group

Folate, ug/d®
Calculated
Analyzed

Folic acid, pg/d

Protein, energy

Fat, energy%

Carbohydrates, energy%

Alcohol, energy

Dietary fiber, g/MJ

Energy, MJid

Energy, kealid

2269
210 % 49
g
136
30.5
559
0.5
4.1
9.85 + 2.47
2354 = 580

Sftger of Netwry folate ant ‘me BT s F %mm Folnte, resf Hood ond folue, s ol e Bamueysivies SonteAraEvRs i
S, ol e ol o panabes
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E ] wh}mww mm

inr s

P folate, aredid

AR, 00T,

%m)f&g ]

fege
2 9 e s:mwss N“.N‘”%‘z St s,.xz, it 3 ok

Placebo group
{no addiional folate or
folic acid)
{;@ = 20)

Plasma folats, nmoliL
Waek 0
Wask 2
Waek 4
Change from baseline
Red blood call folate, nmolil.
Waek 0
Waek 4
Change from bassline
Plasma homooysteine, pmaoldl,
Waeek &
Week 2
Wak 4
Change from baseline

132 234
12’9 ¥ »’3&
127 x 28

w{},ﬁ ﬁ: 1.7

BT R Te
346 4 68
-8 388
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Comparison of the effect of low-dose supplementation with
L-b-methyitetrahydrofolate or folic acid on plasma homocysteine:
a randomized placebo-controlled study™*

Hezward F Vens, Yhedve § fiveon, Rudolf Moves and $im ¥ Mooy

Am J Clin Nutr, 2003;77:658-662.

ABSTRALT

Backereund: Food fortification with folic acid has been bviro-

duced in severad counirics for the prevention of neursl tube

defects. Portification has lowered total homecysteine {tHoy) con-

cemtrations in the US populstion, o consequence that may bave
heallh benefits. However, folic acid fontfication could mask vita-

min B-12 deficiency, Syntbetic 1-S-mothyleteahvdrofolate {3~

MTHF) may be more approprisgte than folic aeid as a fortificant

because 11 s unlikely to mask the bematologic indicators of vitg-

arin B-12 deficiency,

Comparison of the effect of low-dose supplementation with
L-5-methyltetrahydrofolate or folic acid on plasma homogcysteine:
a randomized placebo-controlled study™3

Hepnard F Vonn, Tinestle 3 oo, Rl Moses sond B ¥ dfiinn

ABSTRACT

Rackground: Food forification with foliv acid has bees intro-
duced in several countgies for the provention of seural tube
defects, Fortification hay fowered total homocystelne (Hey) con-
contrations in the US population, a conseguence that may have
heatth benefits, However, folic goid fortification could mask vita.
min B-12 deficiency. Syathetic w-S-methyietraby
MTHE! may be more appropriste than folic acid as a fortifican
because H s unlikely to mask the hematologic ndicators of vita-
min B-12 deficiency.

Comparison of the effect of low-dose supplementation with
1-b-methyltetrahydrofolate or folic acid on plasma homocystieine:
a randomized placebo-controlied study™®

Hyenpnd £ Vi, Vowdhy § Goven, Kadolf Mosey, s dis § Savs

Objective: The oblective of the study was 1o comparg the offee-
tiveness of 100 pg folic ackd/d with that of equimotar 1-MTHF in
towering tHey in healthy volunteers.

Dresizm: The study was designed as @ 24-wk, sandomized, placebo-
controtled intervention, Free-living healthy volunteers (n = 167)
were randomly assigned 1o receive a daily supplement comaining
A (100 ph, 1-MTHE (113 po). or placebs, Blood collected
at baseline and at ¥, 16, and 24 wh was analyeed for Moy, plasma
{plate, and red blood cell folate (RCF) concentrations,
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Comparison of the effect of low-dose supplementation with
L-G-methyltetrahydrofolate or folic acid on plasma homocysteine:
a randomized placebo-controlled study™

Frarngnd & Year, Hawps FGrevn, Rubolf Moses gl B § s

IS Ch tHey was 14.6% f&,

Results: At 24 wk, after m;mwew wr mwhm w%ms mean

fower, mean pfdﬁ»ﬁm folate w
higher, and mean RCF was 27 iy f%?, 253

in iimmmg in iP <« f%if)*;; m ”hs wie: the inereas
fotate and RCF concentrations did not difter significantly

upplemented groups.
1 Low-dose 1-MTHF is at least as effective as s folic

acld in reducing tHey concentrations in healthy persons An
J Clin Nutr 20037765867,

i
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[ Placebo = {3 101373 L. 241pgDDFE |

| L-MTHF = 256pg(DDFE +113pg(227 nmo) DL-MTHF-Ca |

[ Folic acid = 270ug0DDFE-+100pg(227 nmol)(DPGA l
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