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Effect of Biotin on Palatal Development of Mouse Embryos In Vitro

Toshiaki WATANABRE

Department of Hygiene and Preventive Medicine, Yamagata University School of Medicine

The palatal development of mouse embryos on day 12 of gestation was studied by a suspension cul-
ture technique of the maxilla. In palatal explants of control embryos after 72 hours in culture, the fusion
"~ of balatal processes was significantly increased to about 80% in bioltin—supplemented medium (more
than 1072M), as compared with 27% in the biotin-free medium. Organic acids associated with biotin en-
zymes such as propionic acid and menthyl crotonic acid, as we}l as avidin affected the development and
fusion of palatal processes. In biotin-deficient palatal explants, the incidence of tha palatal fusion was
only 30% even in biotin-supplemented medium (107°M). The development of biotin-deficient palatal pro-
cesses was not completely recovered by biotin supplementation and injection. No pathological changes
were observed in the palatal processes cultured in biotin-free medium. These findings indicate that biotin
plays an important role as a growth factor in the development of palatal processes and/or that organic

acids may interfere with palatal development in biotin-deficient embryos.
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Fig. 1. Experimental procedure for culturing embryonic palates and diagram of palatal

explants showing four dimensions measured.
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Fig. 2. Histgram of congenital malformations observed in biotin-deficient CD~1 mice.

Table 1. Effects of biotin and organic acids on the development of palatal processes from control embryos in vitro

No.of explants  Mean stage  Palatal length Fused line Magxillary Percentage at
length stage VI
Biotin-free 11 5.3(5-6)* 1.21° 0.65° # —_— 27.3
Biotin 10™%M 6 5.8(5-6) 1.18 0.85% — 83.3*
107'M 9 5.7.(5-6) 1.20 0.90# —_— 77.8*
107%™ 10 5.9(5-6) 1.24 0.96% 90.0**
Biotin 10~ °M 12 6.0(6) 1.19 0.94. 2.40° 100.0
PA 107*M 12 5.9(5-6) 1.00F 0.82 2.18 92.0
MC 107'M 9 5.9(5-6) 1.11% 0.83 2.31 . 88.9
HV 10™*M 7 5.9(5-6) 1.17 0.95 2.29 85.7
avidin 107*M 8 5.8(5-6) 1.14 0.78% 2.24 75.0

*»** Significantly different from the biotin-free group by Fisher's exact test (p < 0.05 and p < 0.01,
respectively) .

# Significantly different from among groups by ANOVA (p <0.05) .

*1 Significantly different from the biotin alone-supplemented group (1076M) by Mann-Whitney U test (p <
0.05 and p <0.01, respectively) .

PA, propionic acid; MC, methylcrotonic acid; HA, hydroxyisovalertic acid.

®mean (min-max) .

"mean : mm.


Administrator
長方形


[MEFRER F115E 1993]

O
T
o, ;' 1?‘

Fig. 3 Palatal explants cultured for 72 hours and their transverse sections. A, C : control

explants. B, D ! biotin-deficient explants.

Table 2. Effects of biotin on the development of palatal processes from biotin-dificient embryos in vitro

No.of explants Mean stage Palatal length Fused line Percentage at
stage VI
Biotin-free 21 3.7 (2-6)° 0.89° 0.53° 9.5
Biotin 107 %M 9 4.9 (3-6) 0.92 0.48 44 .4
107"M 10 4.2 (3-6) 0.94 0.68 30.0
107 %M 9 4.3 (3-6) 0.98 0.40 33.3
107*M 9 4.5 (3-6) 0.90 0.76 22.2
Biotin-free® 12 4.8 3-6)* 0.99 0.49 33.3
Biotin 107 "M® 16 5.4 (4-6)* 1.02 0.58 50.0

* Significantly different from respective groups without biotin injection by Mann-Whitney U test (p <0.05) .

®mean (min-max) .

b .
mean . mm

¢ injected intraperitonealy with 100 g of biotin on dg 11.5.
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Ui, B S nEaBRRsd, NER, i, BEONIEREChol. 40 O &
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LRUCho7z. 2%, HEMELS L CHEORBEE A F v KZRBIOH UTERZEIRm W EE R
bND. 0L, A FrIHEABWBEOKEELY T, BRBERICBVWTIRERT
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BICBWTBZEL L EFF VRS TWANI LIZE S, L Lads, E4F v RZOE
2RI BV, BRI LRI SR bk o7z, 72, in vivo EERTH, #EH
B LOBRIICBLT UL F v REBBOOEGRISHEBFENELRBE S L b o2, Thoo
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in vivo IZBWT b UA F v REBRICER LGRS, DEOLEELREEMEELF T 5 TRk
ERLTW5S.
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PHM SR TWBE I EATRIBENE., ZOZED, HRLLT, OFROBALEELTHIONLL
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