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Folate requirement and metabolism in
nonpregnant women'3

Howerde E Sauberlich, PhD; Mary J Kretsch, PhD; James H Skala, PhD;
Herman L Johnson, PhD; and Peter C Taylor, BS

ERYTHROCYTE FOLATE (ng/mi celis)

ABSTRACT  Folate metabolism and requirements were studied in 10 adult nonpregnant
women maintained for 92 d in a metabolic unit. After a folate depletion period of 28 d, the
subjects received increasing supplements of folate from food items or as pteroylmonoglutamic
acid (PGA). Plasma folate levels fell 60% during the depletion period and continued to fall until
200 ug/d of naturally occurring food folates were provided. Supplements of 300 ug/d of naturally
occurring folates produced a small rise in plasma folate levels although erythrocyte folate levels
continued to fall. Lymphocyte deoxyuridine suppression, neutrophil hypersegmentation, and
other measurements related to folate metabolism were performed. When compared with PGA,
dietary folates appeared to be no more than 50% available. A daily intake of 200-250 ug of
dietary folates appears to meet the folate requirements of nonpregnant adult women whereas
an intake of 300 ug/d provides an allowance for storage. Am J Clin Nutr 1987,46:1016-28.

TABLE 1
Subject information
Subject # Age Height Weight Race
y om kg
Group A
1 22 178.0 82.5 Caucasian
2 33 170.0 60.35 Caucasian
3 33 151.5 60.9 Caucasian
4 23 168.0 60.7 Caucasian
Group B
5 40 157.0 45.0 Caucasian
7 25 163.0 61.4 Hispanic*
8 21 169.0 85.2 Polynesian
Group C
9 i3 155.0 50.4 Caucasian
10 23 166.5 54.1 Caucasian
11 8 168.0 67.1 Caucasian

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

fe—— O ——sfo— 25 ~so— 50 —f—100 | TABLE 2
[£1] (3o) (s0) Summary of the experimental design of the study
Ly s roenon & Folate content
SYNTHETIC PGA Sadoune it
Period Duration  Groups Diiets Natural PGA®
GROUP A
wpid  ppid
Orientation id A Ad libitum 400+ 1]
B Ad libitum 4001 0
—1500 C  Adlbinm 400t 0
i I: Depletion 4wk A Formula 0 0
(days 0-28) B Formula L] 0
a2 i b C  Formula 0 0
500
I Low Jwk A Menus A-1 20 5
repletion B Menus B-1 50 /]
o (days 29-49) € MeowsCl 100 0
111: Marginal Iwk A Menus A-2 20 £
repletion B Menus B-2 100 o
3004 (days 50-70) € MenwsC2 150 []
IV: Adequate Jwk A Menus A-3 20 L]
repletion B Menus B-3 200 o
2004 (days 71-62) C  MenuwsC3 300 0
. Post-control d A Ad libitum 4001 1]
- * 250 B Adlibim 400t 0
FobA 7300 nmol/L € Albiem 4001 0
* PGA = synthetic folic acid (pteroylglutamic acid). .
+ Calculated value. All other values were obtained by microbiological
° 20 ) 60 80 100 assay of the actual menu.

Duy=



TABLE 2

ERYTHROCYTE FOLATE (ng/ml cells)

}-—n—~+-¥so ——100—+}+—200—>] Summary of the experimental design of the study
Folate content
GROUP B Q Period Duration Groups Diets Natural PGA*
E wg/d  pg/d
£ Orientation 3d A Adlibitum 400t 0
=1500 B Ad libitum 400t 0
600 1 C  Adlibium 400t 0
1250 I: Depletion 4 wk A Formula 0 0
5004 (days 0-28) B Formula 0 0
C Formula 0 0
11000 Ik Low 3wk A Menus A-1 20 5
400 4 repletion B Menus B-1 50 0
(days 29-49) C  MenusC-1 100 0
750 III: Marginal 3wk A MenusA2 20 30
3004 repletion B MenusB-2 100 0
ds00 (days 50-70) (o Menus C-2 150 0
200 IV: Adequate 3wk A MenusA3 20 80
repletion B Menus B-3 200 0
250 (days 71-92) C  MenusC3 300 0
100 < Post-control 2d A Ad libitum 4001 0
jJ‘y I‘Tjﬁﬁ :300 nmol/L B Ad libium 400t 0
C Ad libitum 4001 0
T T T T T * PGA = synthetic folic acid (pteroylglutamic acid).
0 20 40 60 80 100 # Calculated value. Al other values were obtained by microbiological
assay of the actual menu.
Days
o 1 150 3
TABLE 2
Summary of the experimental design of the study
GROUP C
:... Folate content
- ‘i Period Duration Groups Diets Natural PGA*
? E wg/d  pgrd
T <1500 Orientation 3d A Adlibitum 400t 0
“; 600+ B Ad libitum 400t 0
c C  Adlibimm 400t 0
w . 1250 ¢ pepietion 4wk A Formula 0 0
<37 e (days 0-28) B Formul o 0
2 K . C  Formula 0 0
. . 1
u' 4004 RN 000 Il: Low 3 wk A MenusA-l 20 [
= - repletion B MenusB1 50 0
b1y ~ e tse-m 750 (days 29-49) C  MenusC-1 100 0
=
o 300 = N ..,/kﬂ,.o » Il Marginal 3wk A MenusA2 20 30
£ N\, repletion B MenusB2 100 0
> ~ /’\Q-k --—o‘"\\ 500 (days 50-70) C  MenusC2 150 0
i 200+ et e—e IV: Adequate 3wk A MenusA3 20 80
repletion B Menus B-3 200 0
5 (days 71-92) C Menus C-3 300 0
1907 HwkZ Z{E:300 nmol/L Postcontrol 24 A Adlibitum 400t 0
B Adlibium 400t 0
C  Adlbitum 400t 0

o] 20 40 60 80 100 * PGA = synthetic folic acid (pteroylglutamic acid).
+ Calculated value. All other values were obtained by m:crubmlupa.l
assay of the actual menu.
Days
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Folate status of adult males living in a metabolic
unit: possible relationships with iron nutriture'?

David B Milne, PRD, Ludnn K Johnson, M5, Janet B Mahalko, M5, and
Harold H Sandstead, MD

with the technical assistance of Sandra K Gallagher, CLT

ABSTRACT  Folate and iron status was monitored at monthly intervals in 40 adult males who
were living in & metabolic unit for 2 to B months and consuming dicts containing 150 to 250 pg of
folate per day. There were aignificant (p < 0.02) declines in hematocnt, serum folate, and serum
ferritin. Men who parucipated in studies for & months or more or those with initial seram folate
bevels more than 10.3 ng/ml and erythrocyte folate levels more than 481 ng/ml also exhibited a
highly significant (p < 001} decline in red blood cell folate. Men with erythrocyte folate below
480 ng/ml or serum folate below 10 ng/ml and who participated in the studies for less (ham 5
months showed little or no change in folate status. The findings may reflect adjustments in body

folate to reflect dictary intakes. Also a folate intake of 200 x 68 gg'day appeared 1o be adequate
for maintenance of folate fores in adult males. A correlation between iron slores and lolate viatus

was also observed. However, this relationship may be coincidental.

EEEN

Am J Clin Nurr 1983;37:T68-

DFEDEEE : 150~250ng/B. 15200+ 68pg/BDEM
BERE | - BF402, 19~547F%

TAEBLE 2

Changes in folate status with time on unit in all

volunteers consuming diets containing 200 * 68 ug of

MERRBEOHY A DER
7 nmol/L (=3.1 ng/ml)

folate per day
Time on unil n Serum folate RBEC folate
ag/mil ng/ml
Admit 40 B3+ 27+ 347 = 134

1 mo 40 T4x£23 328 = 141
2 mo 7 T1+£26 328 £ 137
JImo 27 69+ 2.3 308 + B9
4 mo 23 65422 272 + 114 RIREEBDA Y SATEX
6 mo 19 58 + 1.4t 229 + 443 300 nmoVL (=132 ng/ml)

* Mean + SD.

T Significant difference from admit (p < 0.03) SchefTé

conirasts.

} Significant difference from admit (p < 0.05) Scheffé

contrasis.
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FIG 1. Changes with time of serum folate and erythrocyte folate in two volunteers consuming a diet containing
150 pg of folate per day. Estimaied dietary intakes prior to start of study were 778 and 904 pg of folate as determined
by a dietary interview.
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Controlled Dietary Folate Affects Folate Status in
Nonpregnant Women'2.3.4.5

CAROLYN A. O’KEEFE, LYNN B. BAILEY,®* ELIZABETH A. THOMAS,
SARAH A. HOFLER, BARBARA A. DAVIS, JAMES J. CERDA*
AND JESSE F. GREGORY Il

Food Science and Human Nutrition Department, University of Florida, Gainesville, FL 32611, and
*Division of Gastroenterology, Hepatology and Nutrition, Department of Medicine, College of Medicine,
University of Florida, Gainesuville, FL 32610

ABSTRACT In a study designed to estimate the re-
quirement for dietary folate in nonpregnant women, 17
women (21-27 y) consumed 200, 300, or 400 ug/d of
total folate for 70 d which was provided by low folate

conventional foods (30 ug) plus supplemental follc acid.
Group means for initial serum and erythrocyte folate and

relative to the Initial value in the 200 ug/d group (43.4
+ 12.1%, 13.6 £ 16.6%, respectively; mean + sp), in
contrast to an increase in the 400 ug/d group (16.8
+ 52.0%, 10.2 + 18.5%, respectively). The final serum
folate in the 200 and 300 ug/d groups (6.4 + 0.8 nmol/
L, 7.3 £ 1.1 nmol/L, respectively) was significantly lower
than that of the 400 ug/d group (14.3 + 2.0 nmol/L),
with evidence in the 200 ug/d and 300 ug/d groups of
low (<6.8 nmol/L) serum folate concentrations. Differ-
ences n final erythrocyte folate did not reach statistical
significance, although low values (<362 nmol/L) were
frequent in subjects with 200 pg/d intake. In the 200 ug/
d group, plasma homocystelne was negatively correlated
with serum and erythrocyte folate, and final mean plasma
homocysteline (12.6 + 1.7 pmol/L) was significantly
higher than that of the 300 or 400 ug/d groups. Elevated
plasma homocysteine levels (> 16 umol/L) were observed
in the 200 ug/d group only. Data from this study indicate
that 200 ug/d of folate was not sufficient to maintain
folate status of these women and suggest that the current
RDA of 180 ug/d may not be adequate to meet the dietary
folate intake needs of nonpregnant women. J. Nutr. 125:
2717-2725, 1995.

PGAZ70BR{YH0 : 200, 300, HDL\I3400ung/B.
35S | JEHIR (21~27/%, 47~67kg)

TABLE 2
Nutrient composition of 3-d cycle menus?

Day 1 Day 2 Day 3
Energy, kJ 1838 1841 1853
Protein, g 80.7 74.1 79.1
Fat, g 57.1 838 74.1
Folate, ug 29.5 29.6 27.5

! Supplementation was provided by the following: Fos Free®—
1500 USPU retinyl acetate, 150 USPU vitamin D3, 50 mg ascorbic
acid, 5 mg thiamin mononitrate, 2 mg riboflavin, 10 mg niacinamide,
1 mg p-calcium pantothenate, 3 mg pyridoxine HCI, 2 ug cyano-
cobalamin, 175.5 mg Ca, 14.5, mg Fe.

Solgar® Chelated Solamins Multimineral —333 mg Ca, 133 mg
P, 100 g1, 7 mg Fe, 166 mg Mg, 166 pgCu, 7 mg Zn, 66 mg K, 13
ug Cr, 33 ug Se, 40 ug Mo.

Albertsons®—600 mg Ca.
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FIGURE 1 Serum folate concentration (mean + sSD) (n
= 5 for the 200 ug/d group and n = & 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).
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FIGURE 3 Erythrocyte folate concentration (mean * $D)
[n = 5 for the 200 pg/d group and n = 6 for the 300 and 400
pg/d groups) at the end of the 70-d experimental period.
Values were not significantly different (P > 0.05).
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FIGURE 4 Plasma homocysteine concentration (mean
+ sp) (n = 5 for the 200 pg/d group and n = § 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)
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Effect of increasing dietary folate on red-cell folate: implications
for prevention of neural tube defects

Geraldine 1 Cuskelly, Helene McNulty, John M Scott

Interpretation We have shown that compared Wwith
supplements and fortified food, consumption of extra folate
as natural food folate is relatively ineffective at 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

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 folic acid, or supplements. The assumption is that all
three routes of intervention would have equal effects on
folate status.

Methods We assessed the effectiveness of these
suggested routes of intervention in optimising folate
status. 62 women were recruited from the University staff
and students to take part in a 3-month intervention study.
Participants were randomly assigned te one of the follow-
ing five groups: folic acid supplement (400 pg/day; 1);
folic-acid-fortified foods (an additional 400 pg/day; I1};
dietary folate (an additional 400 ug/day; Ill}; dietary
advice (IV), and control (V). Responses to intervention
were assessed as changes in red-cell folate between
preintervention and postintervention values.

Findings 41 women completed the intervention study.
Red-cell folate concentrations increased significantly owver
the 3 months in the groups taking folic acid supplements
(group 1) or food fortified with folic acid (group [} only
{p<0-01 for both groups). By contrast, although aggressive
intervention with dietary folate (group Ill) or dietary advice
(group 1V)] significantly increased intake of food folate
(p=0-001 and p=0-05, respectively), there was no
significant change in folate status.



WBE  HEREM (17~408) . 305/

Supplement Fortified foods. Dietary folato Dietary advice Control
(group I, n=9) (group |, n=8) (group I, n=10) {group IV, n=7) (group ¥, n=9)
Folate,/folic acid intake (ig/day)
Preintesvention 209(37) 186 (35) 209 (73) 175 (40) 161 {50)
Pestintervention 601 {43)" A0T (76)1 410 (121)% 268 (67)* 210 (68)
of which folic actd 400(0) 209 (83) ¢ 51 (53) i}
Past minus preintes vontion 392(31) 221 (95) 201 {117) a2{13) 23 (57)
Mean % change (C 196 (159, 233 127 (72, 370) 111 (59, 343) 59(-13, 198) 21 (50, 95)
Red-cell folate (u2/1)
Preintervention 351 (60} 326 (46) 386 (92) 5 (41) 326(72)
Postintervention 492 (118)¢ 408 (135 394 (101) 389 (74) 335 (60)
Post minus preintervention 141 (88) 173(102) 28 (104} 53(75) 9(44)
Mean % change (C1) 40 (21, 59) 52(31.73) 11 (-6, 28) 16(-1, 33) 5(-5, 16)
Volues are mean [SO). Differences between pre and postintervention: *p<0-05, 1p<0-01, $p<0-001 (paired I test).
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Dietary Folate from Vegetables and Citrus Fruit Decreases Plasma

Homocysteine Concentrations in Humans in a Dietary Controlled Trial'-2

Ingeborg A. Brouwer,”™® Marijke van Dusseldorp,* Clive E. West,”

Saskia Meyboom,* Chris M. G. Thomas,™Marinus Duran,$ Karin H. van het Hof,"
Tom K.A.B. Eskes,” Joseph G.A.J. Hautvast* and Régine P. M. Steegers-Theunissen™*

*Division of Human Nutrition and Epidemiology, Wageningen Agricultural Universi?t, 6700 EV Wageningen;
!Department of Obstetrics and Gynaecology, **Department of Epidemiology, and *Department of Chemical
Endocrinology, University Hospital St. Radboud, 6500 HB Nijmegen; $Laboratory of Metabolic Diseases,
Wilhelmina Children’s Hospital, 3501 CA Utrecht and "Unilever Research Vlaardingen, 3130 AC Viaardingen,
the Netherlands.

ABSTRACT Elevated total plasma homocysteine (tHey) concentrations are considered a risk factor for neural tube
defects (NTD) and cardiovascular disease. Supplementation with folic acid decreases the risk of women having
children with NTD. In both sexes, it decreases tHcy levels. We investigated the efficacy of natural dietary folate in
improving folate and homocysteine status. We performed a 4-wk dietary controlled, parallel design intervention trial
with 66 healthy subjects (18-45 y) divided into 3 treatment groups: the dietary folate group, the folic acid group
and the placebo group. Each day each group was fed a different diet. The dietary folate group received a diet high
in vegetables and citrus fruit (total folate content ~560 p.g) plus a placebo tablet. The folic acid group received a
diet naturally low in folate (~210 wg) plus 500 g folic acid and placebo tablet on alternate days, i.e., 250 pg folic
acid/d. And the placebo group received the same low-folate diet as the folic acid group plus a placebo tablet. After
4 wk of intervention, folate status improved, and tHey concentrations decreased in both the dietary folate and the
folic acid groups. From the amount of additional folate (350 ng/d) and folic acid (250 pg/d) consumed, the relative
bicavailability of dietary folate compared to folic acid was calculated o be 60-98%, depending on the endpoint
used. In conclusion, increasing the consumption of vegetables and citrus fruit, both good sources of folate, will
improve folate status and decrease tHcy concentrations. This may contribute to the prevention of cardiovascular
disease and NTD in the general population J. Nutr. 129: 1135-1139, 1999.

HERE | 18E~~45%, 66, B8
4,BHE

Daily intake of nutrients and energy during dietary intervention period?

Intervention

Energy/Nutrient Dietary folate group Folic acid group2 Placebo group
Folate, png/d®

Calculated 594 + 27 226+ 9 226 +9

Analyzed 560 = 184 210 = 49 210 = 49
Folic acid, pg/d 4] 2502 [1]
Protein, energy% 141 13.7 13.8
Fat, energy% 31.7 30.7 30.5
Carbohydrates, energy% 53.0 565.6 55.9
Alcohel, energy% 13 15 0.5
Dietary fiber, g/MJ 4.8 4.2 41
Enargy, MJ/d 9.89 = 2.53 9.61 + 2.57 9.85 = 247
Energy, kcalld 2364 = 605 2297 + 614 2354 = 580

1 Values are based on the analysis of six complete duplicate diets (one for each day of the menu cycle) plus its calculated contribution from the
free-choice items (see Methods section).

2 The folic acid group received one 500 ug folic acid tablet and one placebo tablet on alternate days.

3 The folate content represents the daily amount for a subject receiving 11 MJ/d. Differences in folate content were similar for all energy levels.

Daily intake of nutrients and energy during dietary intervention period?

Intervention

Energy/Mutrient Dietary folate group Folic acid group2 Placebo group
Folate, ng/d3

Calculated 584 + 27 226 £ 9 226 £ 9

Analyzed 560 = 184 210 = 49 210 = 49
Folic acid, pg/d 0 2502 0
Protein, energyds 1441 137 136
Fat, energy% g 30.7 30.5
Carbohydrates, energy% 53.0 55.6 55.9
Alcohol, energy%s 1.2 1.5 0.5
Dietary fiber, g/MJ 4.8 4.2 41
Energy, MJ/d 9.80 + 2.53 9.61 = 2.57 9.85 £ 2.47
Energy, kcal/d 2364 = 605 2297 = 614 2354 + 580

1 Values are based on the analysis of six complete duplicate diets (one for each day of the menu cycle) plus its calculated contribution from the
free-choice items (ses Methods section).

2 The folic acid group received one 500 pg folic acid tablet and one placebo tablet on alternate days.

3 The folate content represents the daily amount for a subject receiving 11 MJ/d. Differences in folate content were similar for all energy levels.



Placebo group
ino additional folate or

folic acid)
n = 22)
Plasma folate, nmol/L
Week 0 132 +24
Weak 2 129+ 3.6
Wesk 4 127+29
Change from baseline -06*+17
Red blood cell folate, nmol/L
Week 0 MT =79
Week 4 345 + 69
Change from baseline -1.2 + 386
Plasma homocysteine, wmol/L
Week 0 10225
Wesk 2 9.8 +23
Week 4 10.7 £ 28
06=1.5

Change from baseline
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Comparison of the effect of low-dose supplementation with
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ABSTRACT

Background: Food fortification with folic acid has been intro-
duced in several countries for the prevention of neural tube
defects. Fortification has lowered total homocysteine (tHey) con-
centrations in the US population, a consequence that may have
health benefits. However, folic acid fortification could mask vita-
min B-12 deficiency. Synthetic L-5-methyltetrahydrofolate (1-
MTHF) may be more appropriate than folic acid as a fortificant
because it 15 unlikely to mask the hematologic indicators of vita-
min B-12 deficiency.

Objective: The objective of the study was to compare the effec-
tiveness of 100 pg folic acid/d with that of equimolar L-MTHF in
lowering tHcy in healthy volunteers.

Design: The study was designed as a 24-wk, randomized, placebo-
controlled intervention. Free-living healthy volunteers (n = 167)
were randomly assigned to receive a daily supplement containing
folic acid (100 pg), L-MTHEF (113 pg). or placebo. Blood collected
at baseline and at 8, 16, and 24 wk was analyzed for tHcy, plasma
folate. and red blood cell folate ( RCF) concentrations.

Results: At 24 wk, after adjustment for baseline values, mean
(95% CI) tHcy was 14.6% (9.3, 19.5%) and 9.3% (3.7, 14.6%)
lower, mean plasma folate was 34% (14, 56%) and 52% (30, 7T8%)
higher, and mean RCF was 23% (12, 35%) and 31% (19, 44%)
higher in the L.-MTHF and folic acid groups, respectively, than in
the placebo group. L-MTHF was more effective than was folic acid
in lowering tHey (P < 0.05). At 24 wk, the increases in plasma
folate and RCF concentrations did not differ significantly between
the 2 supplemented groups.

Conclusion: Low-dose 1-MTHEF i1s at least as effective as is folic

acid in reducing tHcy concentrations in healthy persons. Am
J Clin Nutr 2003;77:658-62.



Characteristics of study participants in each treatment group at baseline’

Characteristic Placebo group (n = 50) L-MTHF group (n = 53) Folic acid group (n = 52)
Age (yF 47+135 41£135 46 £ 16.7
Women [n (%)] 36(72) 43 (81) BAYH
Plasma vitamin B-12 (pmol/L) 279 (249, 312)° 256 (228, 287) 270 (239, 304)
Plasma total cholesterol (mmol/L) 58(55.6.1) 5.3(5.1.5.6) 55(5.2,5.8)
Plasma creatinine (pmol/L) 96 (92, 101) 95 (90, 100) 98 (94, 103)
Dietary folate (pg/d) 241 (215, 270) 244 (217, 275) 211 (182, 244)
MTHER 677C=T (n)
cic 24 30 27
T 22 18 22
T 4 S -
opi[cesd 256ugDDFE 270pgMDFE
241ugMDFE +113pg +100ug
(227 nmol) (227 nmol)
MDL-MTHF-Ca OPGA

Plasma total homocysteine (tHcy), plasma folate, and red blood cell folate (RCF) concentrations in the intervention groups at each time point’

Percentage difference

Treatment Baseline? Week 8 Week 16 Week 24 from baseline at week 247
Plasma tHey (pmol/L)

Placebo (n = 50) 8.5 (8.0.9.1) 8.8(8.2,.94) 8.8(8.2.94) 8.5(79.9.1)

L-MTHF (n = 53) 8.8 (8.0,9.6) 83(7.7.9.1) 8.1(74.88) 7469, 8.0) ~14.6 (-9.3, —19.5)

Folic acid (n = 52) 84(7.7.9.1) B.1(7.5.87 78(7.2,84) 76(7.1,82) -9.3(=3.7, - 14.6)*°
Plasma folate (nmol/L)

Placebo (n = 50) 19.7 (174, 223) 19.0 (164, 22.0) 18.5(15.9, 21.5) 20.5(17.6, 24.0)

L-MTHF (n = 53) 17.5 (15.4, 20.0) 223(19.7.25.2) 23.0(19.8, 26.7) 25.6(22.6,28.9) 34(14, 56)

Folic acid (n = 52) 23.3 (20.5, 26.5) 28.9(25.8,324) 28.5 (24.6,33.1) 34.5 (305, 39.0) 52 (30, 78
RCF (nmol/L.)

Placebo (n = 50) 884 (B4, 972) 866 (781, 959) 884 (789, 991) 848 (752, 956)

L-MTHF (n = 53) 814 (739, 897) 899 (822, 983) 1003 (926, 1087) 984 (910, 1064) 23 (12, 35

Folic acid (n = 52) 915 (838, 999) 999 (924, 1079) 1057 (959, 1164) 1137 (1053, 1227) 31(19, 44)

Placebo = f4B0IE7R L. 241pgDDFE

L-MTHF = 256ugDFE +113pg(227 nmol)(DL-MTHF-Ca

Folic acid = 270pgDDFE+100pg(227 nmol)(DPGA

Treatment Baseline? Week 24
Plasma tHey (pmol/L)  $Ivb 7w ZHE: 14pmoll
Placebo (n = 50) 8.5(8.0.9.H 8.5(7.9.9.1)
L-MTHF (n = 53) 8.8(8.0,9.6) 7.4(69, 8.0)
Folic acid (n = 52) 84(7.7.9.1) 76(7.1.,82)

Plasma folate (nmol/L)

Placebo (n = 50)
L-MTHF (n = 53)
Folic acid (n = 52)
RCF (nmol/L)
Placebo (n = 50)
L-MTHF (n = 53)
Folic acid (n = 52)

19.7(17.4,22.3)
17.5 (15.4, 20.0)
233 (20.5, 26.5)

T kA HE: 200 nmaolil
884 (804.972)
814 (739, 897)
015 (838, 999)

20.5(17.6, 24.0)
25.6(22.6, 28.9)
34.5 (30.5, 39.0)

848 (752, 956)
984 (910, 1064)
1137 (1053, 1227)
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BIPDORKRESS

RRE|B-BEG | RREOAE | HEM T
1996 | HFBIE BEA 2727 54ug/L

2005 | Sakurai T HEA 114 62+ 29ug/L"

2008 | 5HB%RCS BERA 282 46+22pg/L
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