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Prevention of the neural tube defects by folic acid in the genetic

polydactyly/arhinencephaly mouse, Pdn/Pdn.
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Table 1. Prevention of NTDs by folinic acid in the Pdn mouse embryos.

No. of anomalies (%)
(except for polydactyly and arhinencephaly)

No. of NTDs (%)

++ Pdn/+  Pdn/Pdn ++ Pdn/+ Pdn/Pdn

Non-treated 1731 2/52  9/38
control 32 (38 (237

031 0/52 5/38
0 © (132

FA 024 141 626 024 041 326
0 @4 30 © (0 L3
OTA 6/35  7/520¢ 18/3104 335 5/520 16/3104
(17.1) (13.5) (58.1) (86) (96) (51.6)
FA+OTA 0/28° 1/49°  6/24¢ 028 049 5/4¢

0 @0 (250 ©) (0 (208

OTA and/or FA were treated on day 7.5 and/or 7 of gestation.
Pdn mouse embryos were observed on day 18 of gestation.

a, b : Signifi difference compared with corresp treated control group
by x 2 or Fisher’s test (P<0.05, 0.01).
¢, d : Signifi difference compared with corresponding FA-treated group by x 2

or Fisher’s test (P<0.05, 0.01).
¢ : Significant difference compared with corresponding OTA-treated group by x 2
or Fisher’s test (P<0.05).
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Fig.1. Folic acid level in the serum of 5 pregnant Pdn/+ mice was analyzed
24 hrs after treatment in each group. Folic acid level in the OTA-treated
group was lower than those in non-treated and FA-treated groups.

By the pre-treatment with FA before OTA-treatment, folic acid level
remained at a normal level.
*, **: Significant difference by t-test (P<0.05, 0.01).
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Fig. 2. Total RNA was extracted from the head region of 6 embryos in each group on day 9
of gestation for real-time PCR. Fgf8 (A), Emx2 (B), OTX2 (C), Folbp1 (C) and Mthfr (D)
gene expression amounts were analyzed by real-time PCR.

#: Significant difference by one-way ANOVA (P<0.05).
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Fig. 3. Whole-mount in situ hybridization specimens on day 9 embryos stained with
Fgf8 and Emx2 riboprobes. Aand I are non-treated +/+ embryos. E and M are non-
treated Pdn/Pdn embryos. B and J are OTA-treated +/+ embryos. F and N are OTA-
treated Pdn/Pdn embryos. C and K are FA+OTA-treated +/+ embryos. G and O are
FA+OTA-treated Pdn/Pdn. D and L are FA-treated +/+. H and P are FA-treated
Pdn/Pdn. Fgf8 (A-H) and Emx2 (I-P) Otx2 signals were investigated in the +/+ and
Pdn/Pdn. Anterior neural ridge (ANR) was indicated by arrow heads, dorsoventral
isthmal neuroepithelium was indicated by arrows (A-H). Dorsal forebrain was
indicated by white arrows (I-P).
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Fig4 Fig. 4 Comparison of gene expressions between +/+ and Pdn/Pdn embryos on day 9 of
gestation using DNA microarray. Gli3, Wnt8b, Wnt7b and Emx2 showed lower expressions
in the Pdn/Pdn than that in the +/+ embryos, but Shh and Fgf8 showed almost the same
expressions as +/+..
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Fig. 5. Gene expressions were investigated in the +/+ and Pdn/Pdn embryos on day 9 of
gestation by whole-mount in situ hybridization. Gli3 expression was observed in the
neuroectoderm (open arrows) in the +/+ (A), but pale in the Pdn/Pdn (G) embryos. Shh
expression was observed in the prechordal mesoderm (green arrows) and floor plate (green
arrowheads) both in the +/+ and Pdn/Pdn embryos (B, H). Fgf8 expression was observed in the
anterior neural ridge and d tral isthmal ithelium (arrows) in the +/+
and Pdn/Pdn embryos. Fgf8 positive anterior neural ridge is elongated in the Pdn/Pdn (I) than
+/+ (C) embryo. EmXx2 expression was observed in the dorsal forebrain (asterisks) in the +/+
(D), but very slight in the Pdn/Pdn embryo (J). Wnt8b expression was observed in the dorso-
medial forebrain (stars) in the ++ (E), but not in the Pdn/Pdn embryo (K). Wnt7b expression
was observed in the dorsal forebrain (open stars) in the +/+ (F), but not in the Pdn/Pdn embryo
(@©).
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