
Photon Factory Activity Report 2015 #33(2016) B 

BL-14C/2015G574 

EC}�¤³È(Ěě}(UĆ(ðl' 
" 
The movement of visual organs during craniofacial development 

 
ńÎªM*���ćò 

Oı����ĺo�ëóïPĶ\¢ï�ø�», �606-8507Oı��OnċĤĺ�qâ 53 
Human Health Science, Graduate School of Medicine, Kyoto University,  

53 Sakyo-ku Shogoin-Kawahara-cyo, Kyoto, 606-8507, Japan 
 
 

1   )�2' 
� EC)u÷¦ù 38 ĭ#fà�8���(Ķ(Õ
Ve#(ÈĶ)u÷ō8 ĭ/#(Ď�È$ 9 ĭōf
à/#(čcÈ( 2  'g�698[1]�Ď�È)}
�¤³È$
;9�}�(�ÉæĪİ4Ď�(�ė

¤²�¾
�Å3gm�Į1ÃÈ#	8�2�^�

¯ę~'��8±u¯�ń
[2]�Ď�È)�ė
5
+eį(¤²�æÝ©'�!
"�>ID?Iåà

Ôļ(Carnegie Stage(CS))'57 23Ôļ'gł�98 
[3]� 
Ěě}(åà) CS10 (ĚÛ¤³�6�/7�à
¦½GÆ/#åàHgmH³Ĵ�ā�[4-6]�}�¤
³È'
�8ýą�æ&ëó)�9/#��(�z

�	8��3 Ò`æ&ÏĠ)pg')ĕ;9"
&

[4,5]�/��Ď�È(ZV(0<µ�"
8ëó
����čcÈ(Ěě}(åà(Ĝ�)�&
�a

�¯(éß(¤³Kd)�Ď�È(%(ÃÈ'3ħ

�7�8Ĳö&ä�#	8[6]�/��éß$Đ(å
à')�¹&ķY�	7�éß(a�æ&�¤(�

�)�Đ'ä��	8vď¯<í|�8�Éëó#

)�ECĎ�È�čcÈhÈ(ÑÉ<Uè CT�
MRI #º_�¨69�ã_BIA<`'�Óì&õ
V_<WĘ��Ŀį'
�8×ÄV4ĂĒņ£ĒŇ

Ěîþ&%(õVæUĆķY(�m' 
"ÏĠ�

�� 
 
2   �ĥ$¿Ø 
Oı����ĺo�ëóïĸ�a�ä�ÑÉĞÌ

@FAI´Ç(ECĎ��čcÑÉ�6º_�9�
õV°�<Ç�8BIAğ 65XņUè CTdataŌ26
X�MRIdataŌ39XŇ<�ĥ$��[7-9]�á
�Ñ
É)d"Â6�&�ė�¤�Ěě}(ä�<T�"

6��Ď�ÑÉ) CS16~CS23�čcÑÉ)čcÈ
hÈņCRL34J~152JŇ'gł�9�� 
Uè CTdata)¼�bï�ëóÀġ( �*�)#º

_��ã_[10-12]<�MRIdata) 7T MR system 
(BioSpec 70/20 USR; Bruker Biospin MRI, Germany)#
º_�� MRIã_<á
�[13]�Rėæ&º_ã_
<�ňB'í��� 

Amira software version 5.5.0 (Visage Imaging; Berlin, 
Germany)<á
"�t¨��ã_°�<�'Ěě}
(õV_<WĘ��Ŀį'
�8×ÄV4ĂĒņ£

ĒŇ�Ěîþ&%(õVæUĆķY(�m(ÏĠ<

ĕ���Éëó(�2(iá)Oı����ĺo� 
�����������¶ģ�9"
8(E986)� 

 
3   ÿÍ
5+Ĉ� 
 
ňŇ¤²Ĝ� 
� � 2, 3'Ěě}(Ŀį'
�8UĆ(þÃæ�m
<í���CS16ō17#)×ÄV)�]<y
"

���§�'đ],ðl��čcÈhÈ#)³P$

-.x�¿y<y
"
��/��CS16(2ZV)ō
CS17(4ZV)#)�×ÄV)Üă#í��ĿĔľ5
73Ŀ]ņĐĿĔŇ'UĆ�"
���CS17( 2
ZV$ CS18SĹ)ĿĔľ573�]ņŀľĿĔŇ
'UĆ�"
���Ëæ'ĚN°'&8įgņXŇ
)Ŀį(đ]�6Č],$ðl�"
�� 
 
ŉŇ¤²ğÚ�æĞÌ 
i) ĊÞĶĨĽ'��8×ÄVL«ĶĨĽ 
� CRL '��8ĊÞĶĨĽ LA $×ÄVL«ĶĨĽ
LB(�m<� 4A'�ĊÞĶĨĽ'��8×ÄVL
«ĶĨĽ(Ö B/A <� 4B 'í����w(ĊÞĶ
ĨĽ�×ÄVL«ĶĨĽ) CRL (�k$$3'ç
ăæ'����£
èķ�069� (�9�9
R2=0.96,0.97)�ĊÞĶĨĽ'��8×ÄVL«ĶĨ
Ľ(Ö LB/LA)³Ĵ'T
 1ō1.2�6 0.4ō0.5/ 
#Ù����CS16ōCRL30 J(čcÈhÈ/#)
�m������(¦)��m)Ą4�'&��� 
 
ii) ×ÄV(Ŀ�¿y,(ðl 
� ×ÄV(Ŀ�¿y,(ðl<ê8�2'�×ÄV

(L«$�ËĚN°'&8įU X $<ÿ=�çă$
ĿĔľ$�&�ĝ¡	C (�m<ğÚ��ņ�ŊŇ�
CS16 (2 ZV)#)d"(ZV'

"Ěě})ĐĿ
Ĕ'UĆ�"
�ņĝ¡	C �ÓŇ�CS17 (6 ZV)
#)�4 ZV)Ěě}�ĐĿĔ'(	C �Ó)�2 ZV
)Ěě}�ŀľĿĔ'UĆ�"
�(	C �Ħ)�
CS18 SĹ)d"(ZV'

"Ěě})ŀľĿĔ
'UĆ�"
�(ĝ¡	C )Ħ)�CS18 SĹ³Ĵ'T

�ĝ¡	C (Ā�[)���&7�CRL50 JSĹ
' 20�ō30�'sÊ��� 
 



���1-~J|(�"N�:=
+(CS23)	(A),	�0CT!�/�(CS22)(B)�

CS16 CS17 CS18 

���FG�tO�#�wt5
�

�Xa@�b?�t�EpFG�t8��aT\_W[VXWVXYp?�%�%ST\^]SZW``U�
aaa*<uODNT��t�-p����Ct�9~�x�NU~3ind|c�
�

)��a��tODQubODB~�xAODpb17yRBrqtPN~mf|PNODs	
g{}|c&26oub�At�9s0�j|�-�2m�pLAt�9s0�j|����C
t�9~J|�N~.dnb@�%y?�%�%t��tAODbPNOD~�	ilc

[14,15]�
�

Factory Activity Report 2015 #33(2016) B�



0 

0.5 

1 

0 50 100 150 200 

y	=	0.2664x	+	0.2458	
R²	=	0.95537�

y	=	0.1142x	+	2.3339	
R²	=	0.96812�

0 

20 

40 

0 50 100 150 

���

���

�4aCRLs�j|>,LIMLA	(�)	p($�	 LIMLB		(A)	(�)	ezvkt'	(B)�

CRL	(mm)� CRL	(mm)�

K
h
(m

m
)	

(L
B/
LA
)�

LA�

LB�

(A)� (B)�


��
�	��

-40 

-30 

-20 

-10 

0 

10 

0 50 100 150 

0 

90 

180 

0 50 100 150 

∠D 

CRL (mm) 

��a�����-~J|�NpF4;ptrjH��

CRL	(mm)�


��
�	��

��a��F4;tKh ����ezvrjH� ���

y	=	0.0676x	-	0.2364	
R²	=	0.95126�

0	

5	

10	

0	 50	 100	 150	

CRL	(mm)�

K
h
(m

m
)	

(A)� (B)�

Factory Activity Report 2015 #33(2016) B�



Photon Factory Activity Report 2015 #32 (2015) B 

 
iii) �w(Ěîþ(Ĵ�$ĝ¡ 
� CRL '��8Ěîþ(Ĵ� LD (�m<� 10A�
�w(Ěîþ�&�ĝ¡	D (�m<� 10B í���
CRL 'ÖX�"Ěîþ(Ĵ� LD )���&7�³
Ĵ'T
	D )���&����$xÐ�CS16ō
CRL50 J(čcÈhÈ/#)�m������9S
Ĺ)Ą4�'&7 60�ō80�'sÊ��� 
 
4   /$2 
Ď�È�6 CRL50mm ñ(čc$��9SĹ(čc
$#×ÄV�Ěîþ(l��UĆ�m)ä&���

�&;��jĉ#)�m�Łē#	8��¦ĉ#)

�m)�&��ğÚ[)³P'ī!
"
�[15-17]�
�(ę~$�"�CS17 �:'#�8ĿĔ (ĩŃ
¤³��ĿįĿĔ�ŀľĿĔ<gĽ�8�$�jĐ

ņüĐHĶĐŇ(®Ĭ&åàH³Ĵ�Lįŀľņé

ô{��ŅĻħ&%Ň(¤³H³Ĵ'T
�Ěě}

�éôe,sú�98�$&%�¸�698ņ�

ŋŇ[17,18]� 
Éëó#)�Uè CT�MRI ã_<á
"ECĎ

�È�čcÈ(åàH³Ĵ'T�Ěě}(UĆ(�
m<�ĳæ'Â6�'���Q¦�CS16 57Á

åàÔļ(ZV#(Ģû&ĞÌ�¬ę#	8�$�
6�57ńĞ_¡(Uè CT º_·Ė(ĵå�­á
�È¥�98� 

 
���

@F4C ��ibflc��ihgf @7 prsuj��

i��dkea�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
 
�ŋĚě}(U

Ć(ðl$Ĉ�

698ę~ 
ņ/$2Ň 
 

�

�


����

'�BHKSLX�E#�LZ�HS%�(&'&%�<HUNTHU`Y�TLKPJHS�LTIX^VSVN^%�

',+#�(&/%�

(�5XL]Y�D#�'//-%����mtvp%�(-&%�

)�?`AHOPSS^�A#�LZ�HS%�'/.-%�5L\LSVWTLUZHS�BZHNLY�PU�

8[THU�6TIX^VY#�4HXULNPL�9UYZPZ[ZPVU�VM�EHYOPUNZVU�

@[ISPJHZPVU%�'.-%�

*�?`AHOPSS^�A%�'/,,%�4VUZXPI[ZPVUY�ZV�LTIX^VSVN^#�(+/%�

+�?`AHOPSS^�A�LZ�HS%�(&&'%�8[THU�6TIX^VSVN^���

CLXHZVXVN^%��

,�<HXYLU�E:%�(&')%vyqx�����%�*/.%�

-�>PYOPT[XH�8�LZ�HS%�'/,.%�CLXHZVSVN^�'0(.'%��

.�GHTHKH�B#�LZ�HS%�(&&*%�3PXZO�KLMLJZY�XLYLHXJO#�2�

4SPUPJHS�HUK�TVSLJ[SHX�ZLXHZVSVN^�-&0*/+%�

/�BOPVZH�;%�'//'%�4VUNLUPZ�2UVT� ;^VZV!�)'0,-%�

'&�;HUHOHYOP�C#�LZ�HS%�(&',%�2UHZ�ALJ�(//0.%�

''�GVUL^HTH�2�LZ�HS%�(&&*%�>[JS�9UYZX[T�=LZOVKY�@O^Y�

ALY�2+()0('-%�

'(�=VTVYL�2�LZ�HS%�(&&'%�>[JS�9UYZX[T�=LZOVKY�2*,-0�

/'-%�

')�CV^VKH�B#�LZ�HS%�(&'+%�2UHZ�ALJ�(/.0�(&.'%�

'*�5XHRL�A<#�LZ�HS%�(&''%�own���%�.-.%�

'+�����	#�(&&&%��������#��
#�'&+#�**/%�

',�COVTWYVU�@#�(&&(%�MVXTLXS^�@PVU%�,+'%��

'-�EVU�8B#�LZ�HS#�(&'&%�2UHZVT^�)(%�,+)%�

'.�;VIH^HYOP�2#�LZ�HS%�(&',%�@XLUHZHS�5PHNUVYPY�),0)).%�

�

"�ZL_1OY%TLK%R^VZV$[%HJ%QW��


