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500 13 14
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Change of the incidence of spina bifida in Europe, USA
and Japan
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‘91
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'93
‘96
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99
‘99

'00

Medical Center (UK) CDC USA)

4mg NTD
CDC USA)
0.4mg NTD

Medical Guideline for NTDs UK

USA, Australia, Canada, New Zealand, South Africa
USA)
140p /1009 NTD 50%
Dietary References Intakes
RDA 400u g/day for men and women

RDA 600u g/day for pregnancy
NTD

200u g/
400u g/

3509/
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References Fields Sex Age No. Cases [No. Controls [Odds ratio (95% CI)
Alfthan et al. ('94) |Finland 40-64 191 269

Arnesen et al. (95) 34-61 122 478

A'Brook et al. ('98) |Scottland 35-64 335 335

Bostom et al. ("99) [Framingham 59-91 244 1933

Bots et al. ('99) Rotterdam >55 104 533

Evans et al. ('97) MRFIT Male 35-57 227 414(0.98(0.83-1.15)
Folsom et al. ("98) |ARIC 45-64 232 537

Kark et al. ('99) Jerusalem >50 135 1788

Ridker et al. ("99) Health Study |Female postmenopause 85 170

Stampfer et al. ('92) |Health Study [Male 40-84 271 271

Stehouwer et al. ('98 Male 64-84 98 780

Ubbink et al. ('98) Male 50-64 154 2136

Wald et al. ("98) UK Male 35-64 229 1126

Whincup et al. ('99) |UK Male 40-59 359 414

Total

1.20(1.14-1.25)

Homocystaine increase: >5u mol/L










Folate intake and biochemical and clinical effects

Megaloblastoma
50% level

Serum folate
RBC folate

Coronary failure

NTDs

Homocysteine
DNA misincorporation

low

\4

Intake of folate

Normal range :

MCV

folate(serum

folate erythrocyrte
folate(urine)
homocysteine serum
DNA misincorporation

high

6.8nmol/L 3ng/mL
300nmol/L

14p mol/L



408u g/day,



MRS s ROEHOEY
WO Rel Sa0KET MY Kt s RME

118 58 60 58 60 40 78

61.7 64.2 $9.2 623 61.1 61.7 617
25111.84a 244 259 267 236 237 258
2.0210.49a . 214 210 194 213 196
2.2610.43a ; 238 221 230 225 226
23810.30a 2. 231 232 244+ 241 236
7081+392a 685 731 673 742 676 724
8161653a 780 851 706 922 747 852
7561725a 693 817 678 832 686 791
74615122 736 757 678 810 713 765
6.751+2.62a 7.10 640 582 7.64* 620 7.04
520t1.89a 5.04 538 455 583+ 5.13
74812742 7.18 7.77 654 833+ 7.11

8 94414.40a 10.19 8.70 7.90 10.91** 8,55

‘D<005. *p<0.01, ap<0.01.
NGl : UAF 2, 1.6-3.7Tng/ml; B12, 249-938pg/mi; IKRZ, 2.4-9.8ng/ml.
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(hnmol/mL)

Mean Hcy Concentration (umol/L)

*'87 Sarberlichetal. 3
*’94 Jacob et al 10
*’86 Milne et al 40

*’88 O’Kerfe et al. 5

*’02 Shiga study 10
*’02 Shiga study 10

400
Folate Intake {jug/d)

100
200
151
200
319
489
386
386

(3)

RBC Hcy

800

Selhub et al., ‘93
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Dietary supplement
Food supplement
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(1 0.957g )
2.4kcal
0.077g
0.072g
0.372g
0.112mg
20001V
1.5mg
1.7mg
2mg
3ug
20mg
6mg
300 g
300mg
4001U
26.8mg
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B#ES S MIC £ BNBHEY AT A VREIEHR

B12

B12 400 u g/
B6 10 mg/






M gDFE

PteGlu

dietary folate equivalents : DFE

U gDFE
1.7y gDFE

Hg 0.6u ¢

PteGlun (n=2-11)



National nutrition survey in 2001

Ages Total Male Females
175 180 170
7-14 270 280 259
15-19 286 303 268
20-29 271 280 263
30-39 280 302 262
40-49 307 312 303
50-59 364 364 363
60-69 394 372 387
349 359 342
Total 313 321 306 (g/day
et 168 | 7148 | 151198 | 20208 | 30008 | 40408 | 50598 | 60698 |70 L L
J g/day T GRED R 350 396 501 53 587 700 798 930 204

L p 5335 2859 487.0 649.5 5554 573.8 FG3 7 5552 EG7.5 455 1

L vEER 5.0 436 88.0 57.4 55.9 62.4 603 4.0 705 nlE

A - R EE 7.3 43 71 £.1 £.2 6.6 6.7 8.4 5.3 .

=78 587 301 B6i1 432 46.0 491 525 711 78.6 707

1EEZE 2 1 1.2 20 16 11 1.8 1.7 28 3.4 .

T iE 286.3 153.4 254.3 267.5 266.5 2745 2835 323.0 S57.0 265.3

SERERIFE 53,5 518 76.9 G2 2 827 83.0 89.2 1081 122.4 1CE.7

=7 1165 1356 135 113.2 8.2 65.7 85.6 121.2 168.8 153.8

FD_HE 15.0 7.0 11.3 154 145 151 145 186 191 128

ABE1E 13.3 5.2 118 11.3 5.0 128 128 141 192 15.0

B 48 104.3 391 701 83.7 506 53.7 1145 1345 1388 1120

b 851 55.3 91 5 1405 1215 116.8 G5 4 86.4 f6.7 450

HpZH 38.9 28.3 39.3 517 M5 38.8 M5 02 379 1.8

3128 1651 2431 367.0 2325 116.4 1200 11468 1402 1336 121.8

isliisge: 126 B.6 121 16.7 15.8 15.8 138 132 104 .

E 128 23,2 39.0 M0 39.2 201 16.7 16.0 146 204 23.3

FELT ERFHEE 5826 16258 2083 7.0 BET5 679.6 7322 7932 58 5894

SRl - SR o1.4 07 56.7 78.3 1003 106.7 1027 1115 1004 830
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20—29F D ERE 20—29FZ D EEENSE
RN ¥ B(ueg BiEE EEE(ug)
V3] 230.7 342 380 56.3
EES 15 15 5 5.0
L3 61.3 13.0 110 233
WS 8.6 0.1 5 0.1
EFE 30.1 3.1 20 2.1
BAEE 18.3 0.0 20 0.0
28 59.1 13.7 60 139
RES 89.4 136 150 22.8
BREHE 84.8 71.9 120 101.7
FOHRDEFE 1523 62.7 230 94.7
=DM 14.3 6.7 10 47
BER 46 8.6 10 18.7
kS A 132.4 28.4 100 21.4
G ] 76.0 115 60 9.1
SE ] 85.8 9.6 60 6.7
k] 416 18.1 40 174
AL 1109 48 200 8.7
THOHRDOER 5.6 0.4 5 0.4
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12 u g biotin u g

2020.2 68.7 595 298.1 6.9 13.9
1892.8 81.1 43 297.8 3.1 35
1809.8 70 57.1 255.1 10.5 23
1671.1 79.9 46 228.5 18.8 25
1540 59.5 40.9 236 9.3 16
1676.6 65.7 374 268.2 7.1 21.7
1533.9 55.4 36.2 251.2 25.3 35.6
1681.8 70.2 37.7 262.6 15 41
1857.3 76.2 40 288.9 74 20
1965.8 73 49.9 302.6 1.8 26.9
1667.4 53.9 39.1 2713 5.7 27
1822.8 68.4 55.3 260.2 6.7 16
2210.6 78.6 58.2 342.1 8.06 16.3




2004 g/

200-600u g9/
321p ¢ 306 ¢




folate (plasma/serum, red cells, amniotic fluid)
homocysteine (plasma/serum, amniotic fluid)
genotypes (MTHFR, MT, MTRR)
Improve the assay of folate

( )
folate deficiency
homocysteine metabolism
variant of gene coding folate enzymes
abnormal folate-binding proteins

confirm NTDs prevalence in Japan
malformations other than NTDs orofacial clefts,

congenital heart defects, limb defects,
urinary defects, Down’s syndrome

nutrition guidance
vitamin supplement
fortification of enriched-rice products with folic acid



