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M: Morulla, B: Blastocyst, H.B: Hatching blastocyst

a: Significant at 0.05 with T6              b: Significant at 0.05 with KSOM

c: Significant at 0.05 with CZB           d: significant at 0.05 with M16

e: significant at 0.05 with G1, G2 (*p<0.01-**p<0.001)

��℮



 

 ������� 	 ＾�����


 �Ｑ �����	 
℮ �
��� 
���� ��� 
����� ∂���� �������                

 + G1 ��� ,�-� .�
+� �� ]+�" G�: �� ���!��!9% ��5�→� x�→-) ��
 (0→→`�� R⅛/@) 0��∂→→� y�c�→→"� ��→→" $→→→% �� ��
��→→→� ��0(→→→� 
�����→→→% G2

 (p<0.001)CZB .(p<0.001)T6 ＾�→→→�/+�? �→→→% ＾��→→→�� x�→→→-) �� $→→→→�
 .0��∂� ���
 ���∂�(� v9�"� (p<0.001)M16 +

 ���→→→
 ���∂�(→→→→� v9�→→→→"� M16 + T6 ＾�→→→→�/+�? �→→→→% 5�→→→→
 KSOM /+�?
 �→→
+� �� ]+�→→" G�→→: �� ＾��
��→→→� ��5�→→→� 
���6→→→� . (p<0.001) 0��∂→→→�
 ＾��/+�→→→→→→→→? �→→→→→→→→% $→→→→→→→→� (0→→→→→→→→`�� ℮Ｑ/I) ��#∂→→→→→→→→� /0→→→→→→→→�� M16 ��→→→→→→→→→� ,�-→→→→→→→→� ��
  (p<0.01)G1, G2 + (p<0.01)CZB + (p<0.01) KSOM

 .0��∂� ���
 ���∂�(� v9�"�
 IU/A + M16 /+�? �� ��
��→→→→→→→→→→� 0→→→→→→→→→→`�� Ｑ℮/l ��→→→→→→→→→→� �V�→→→→→→→→→→→& �+� ��
 
���6→→→� + 
�����→→→% g���→→→� $→→→% $→→→� 0
0→→→# /�→→→→
O� G1,G2 /+�? �� 0→→→→`��
 ＾���� x�-) �� + 0���∂� y�c�"� ��" $% �� ��
��� �0# /�→
O� ��5�→�

 .(p<0.01) ���� ���+ v9�"� KSOM + T6 /+�? 
�%
 

 ���

 
���→� ��5�→� �→% m=�>→� /��→! ��→� ＾��,�-→� ��h�→→� $()�*→→� 
→→�� ��
 .�T�? ���Z ∂!��% ����  NMRI ��̂ 
 8�� ＾��
���

 $→→→→→→� ��� ���→→→→→→
 �e�→→→→→→! @IΩ �� F& ��%5→→→→→→� ��→→→→→→� ＾��,�-→→→→→→→� $���2→→→→→→→�
 ＾��
��→→→→� 
���→→→→� ＾��→→→→% $�→→→→T� ��→→→→� $→→→→% ∂������→→→→��� ��→→→→� ,�-→→→→� 
���3→→→→→%
 0�→→→→→→→→→→→→→→→a �→→→→→→→→→→→→→→→� .�!� CZB ���!��!9→→→→→→→→→→→→→→→% + ∂)�=→→→→→→→→→→→→→→→! +� $=:�→→→→→→→→→→→→→→→� �→→→→→→→→→→→→→→→→� 8�→→→→→→→→→→→→→→→→�
 ∂����→→→→→� \��
��→→→→→→& 0
0→→→→→→# /��� ��→→→→→→� KSOM ,�-→→→→→→� �� $→→→→→→� ∂���
��→→→→→→�

 + G-1TMver3 ∂)���→→→→→→→� ＾��,�-→→→→→→→� �� + ∂)�=→→→→→→→! +� $=:�→→→→→→→� �→→→→→→→→� �� ∂%�→→→→→→→→"
 �� ]+�→→→" G�→→→: �� ���!��!9→→→% $=:�→→→� �→→→→� ∂%�→→→→" \��
��→→→→& G-2TMver3

 �� ��
��→� �� ＾��6→� ��5�→� + 0→
��� ���→
 ��→�� ＾��,�-→� $→% �L�→
 �→
+�
 .��→→→→→→→→→→→→→�� v�→→→→→→→→→→→→→; �� .0
0�→→→→→→→→→→→→→!� ���!��!9→→→→→→→→→→→→→% $=:�→→→→→→→→→→→→→� $→→→→→→→→→→→→→% KSOM ,�-→→→→→→→→→→→→→�
 $=:�→→→→→→→→→→→→→→→→→→� $→→→→→→→→→→→→→→→→→→% G2 $→→→→→→→→→→→→→→→→→→%  G1,�-→→→→→→→→→→→→→→→→→→� �� NMRI ��̂ →→→→→→→→→→→→→→→→→→
 8�→→→→→→→→→→→→→→→→→→� ＾��
��→→→→→→→→→→→→→→→→→→�

 .0
0�!� ]+�" G�: �� ���!��!9%
 ��%5→→� ＾��,�-→→� �� 8�→→� ＾��
��→→� 
���→→� '+�<→→� 0!�∂→→� �	→→
 $→→→%
  −� G+0→→→→� �� $���;��6→→→→� .0#�→→→→% �3→→→→
� '�L���→→→→� �	=→→→→K '+�<→→→→→� �� ∂#�→→→→→

  $→→→→→→→→→% ���� ��→→→→→→→→→�+ ��,�-→→→→→→→→→� 
→→→→→→→→→�� '�L���→→→→→→→→→→� 
�→→→→→→→→→→% ＾��→→→→→→→→→→�� v9�→→→→→→→→→→"� 0��∂��→→→→→→→→→→%
 �→→→� �→→→% �3→→→
� �� '�+��→→→& Mg2+ .Cl- .K+ ��	→→→
 ＾���→→→� �	=→→→K $→→→→� ＾�$→→→→
�?
 
���→→→→→→→→→→→� + Cl-+ K+ ��5�→→→→→→→→→→→� 
�→→→→→→→→→→→→% ∂6�2��→→→→→→→→→→→→� $*→→→→→→→→→→→→%�� D�6�→→→→→→→→→→→→:� .���� '+�<→→→→→→→→→→→→�

 '��&∂�→→→→→→→→→→→→→→→→→→
� Cl- ＾D�→→→→→→→→→→→→→→→→→→→% ��5�→→→→→→→→→→→→→→→→→→→� .(II) ���� ��→→→→→→→→→→→→→→→→→→→�+ ��
��→→→→→→→→→→→→→→→→→→→� g!����→→→→→→→→→→ →→→→→→→→→

 
→→→→→→→→→→→→�� + 0��∂→→→→→→→→→→→→� ���Q→→→→→→→→→→→→� �� ∂)�=→→→→→→→→→→→→→! +� ＾��
��→→→→→→→→→→→→→��� ����→→→→→→→→→→→→→� Cl-/HCO3

 $→→→→→→→% Cl- .K+ ��→→→→→→→�� ＾�→→→→→→→! �� .(IU) 0#�→→→→→→→% �h�→→→→→→→→� pH 7��→→→→→→→→� �� 0→→→→→→→→
���∂→→→→→→→→�
 �→� K+ + ���� Cl- �?� $→� ＾�$
�→? $→→% .0���∂→→� \6→→e ���O���→→! '��→→`

 .(IＱ .I℮) ��#∂6
 /0�� ＾�j� �h� 0#�%
 ∂→→→→→→→→→→→→→→→→→; �� 
��→→→→→→→→→→→→→→→→→� 
���→→→→→→→→→→→→→→→→→� ＾��→→→→→→→→→→→→→→→→→% 
�����=→→→→→→→→→→→→→→→→→? /0→→→→→→→→ →→→→→→→→→# �%�→→→→→→→→→→→→→→→→→h 
��k6→→→→→→→→→→→→→→→→→�

 
���� ＾��% ∂=��e 0→
���∂→� 
→�� + (@R) �!� 0�<→� ��→� G+� �e�→! ℮l
 �� ���� ,�-� $% �L�
 KSOM  + CZB  ＾��,�-→� �� ��
��→� ��3→%

 .0#�% ∂)�=! +� $=:��
 �	=→→→→→→→K $→→→→→→→% CZB + KSOM ��→→→→→→→→→� ,�-→→→→→→→→� 
�����→→→→→→→→=? �→→→→→→→→h� ��<�→→→→→→→→�
 NaCl �	=K ∂�→Z+ $→� ＾��→; $→% .���� ∂���→% ,�-→� �� ����→� NaCl

 8�→→→→→→→→� ＾��
��→→→→→→→→� 
���→→→→→→→→� �� 
�����=→→→→→→→→→? �!� (���∂=�→→→→→→→→� RＱ) �→→→→→→→→→� ,z�-→→→→→→→→→�
 .(���∂=�→→→→→→→→→→→→� AＱ) ��→→→→→→→→→→→→�� ＾���	=→→→→→→→→→→→→K �� $→→→→→→→→→→→→→� ∂)�→→→→→→→→→→→→→: �� .0��∂→→→→→→→→→→→→→→� �(
�6→→→→→→→→→→→→→�
 lＱ ��→→→→→→→�� ＾���	=→→→→→→→K �� + �!� 0�<→→→→→→→� ��
��→→→→→→→→� 
���→→→→→→→→� ＾��→→→→→→→→% 
�����=→→→→→→→→?

 .(I⅛) ���0
 
��� 
���� �% ＾��h�� ���∂=��
 ＾+� ＾�j� ��h�� 5��=? .��� ��>
 �e�→! ℮l ∂→; �� 
��k6→�
 \→→→:��→→→� ∂→→→; �� �� '�+��→→→→& ��
��→→→→� + .(II) ���� 8�→→→→� ＾��
��→→→→� 
���→→→→�
 $→→→→� ∂)�→→→→→: �� .(IR) 0���∂→→→→→� /��<�→→→→→!� ＾O�→→→→→
� PL�→→→→→� ����→→→→→e $→→→→→% 
���→→→→→� $→→→→→�)+�
 
���63→→→→→→→� + (Il) �!� ���→→→→→→→
 ���→→→→→→→� �����!��!9→→→→→→→% \���→→→→→→→� ＾��→→→→→→→% 5��=→→→→→→→→?
 ��h�→→→� .(IR) 0��∂→→→→� f��→→→: $→→→→% ���!��!9→→→→% $=:�→→→→� �� ＾O�→→→→
� ＾����%�→→→→!
 CZB ＾��,�-� �� 8�→� ＾��
��→� 
���→� �→% 5��=→→? ∂?0��→� �(
�6→�
 �(
�6→→→� ��h�→→→� 1�2-→→→� 
→→→→�� �� ∂)+ .�!� /0→→→→# 8��5→→→→? (IＱ) M16 + (II)
 G+0→→→�) /��<�→→→!� ���→→→� ∂#�→→→→� $
�→→→→? + CZB g���→→→→� $→→→→% $��→→→→� �→→→→% ∂?0��→→→→�

 .0�
 /0���� (−�
 $→→→→→% 8�→→→→→� ∂)�=→→→→→! +� 
��→→→→→→� 
���→→→→→→� $→→→→→→� �!� /0→→→→→→# 8��5→→→→→→? 
��k6→→→→→→�

  .(IA .@) ���� ∂���" ＾��0�!������ $% ���
 ���!��!9% $=:��
 ��→→→→# ∂
�L���→→→→& y�c>→→→→� ＾��0�→→→→!����→→→→�� �→→→→% ��→→→→→� ,�-→→→→� $→→→→→� ∂
�→→→→→��
 �� ��
��→� .(UΩ .@@) 0%��∂→� ��L3→% 8�→� m=�>→� ＾�→���̂ →→
 
��→→� 
���→→�
 \→→→→:��→→→→� �� + (U@) ＾�+�d��→→→→→K ＾��$����0�→→→→→!� $→→→→→% ���→→→→→
 O���=→→→→→� G+� $=:�→→→→→�
 ���→→→→→→→→→→→→→→→� $T�→→→→→→→→→→→→→→→d� .(UI) 0→→→→→→→→→→→→→→→
��� ＾�+�→→→→→→→→→→→→→→→d ＾��$����0�→→→→→→→→→→→→→→→!�  $→→→→→→→ →→→→→→→→→% ���→→→→→→→→→→→→→→→→
 �→→→→→→→→→→→→→→→→"�
 mRNA  5��→! $→% ���→Z �� ���!��!9→% .KSOM ,�-→→� $→→% ��0�→→!����→→��

 .(UU) 0��∂� in vivo {*! �� 
���+�& 
�0�a
 + G-1TMver3 ∂)���→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� ＾��,�-→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� ∂&��∂→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→ →→→→→→& ,�-→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� +�

 $→→% ���!��!9→→% $=:�→→� $→→% ���→→
� ＾��−6>→→� ��→→� ＾��→→% G-2TMver3

 + ∂)�6(� 8�� ＾��
��� ��� ＾��% /�+��� 
��k6� .(U℮) �+�∂→→� ��→�
 ��%��→→→→� 5�→→→→
 −�����→→→→! $��→→→→� G�2�→→→→
� �� /0→→→→�� �!� $→→→→% ＾��
��→→→→� 
��k6→→→→→�

 $=:�→→→→→→→→→→→→→→→→� �→→→→→→→→→→→→→→→→→� �� 
���→→→→→→→→→→→→→→→→→� G1 ,�-→→→→→→→→→→→→→→→→→� 1�2-→→→→→→→→→→→→→→→→→� 
→→→→→→→→→→→→→→→→→�� �� .(U⅛ .UＱ) 0→→→→→→→→→→→→→→→→→
���
 �� ���!��!9% 
�����% G2 ,�-� $% G�2�
� �% + ��� ∂
�L��→�& ∂)�=→! l
 T6, ＾��/+�→→→? �→→→% $���2→→→� �� $→→→� 0→→→# /��+� �!� $→→→% �→→→
+� �� ]+�→→→" G�→→→→:
 g�→→→→→→→� ＾��$�T�→→→→→→→� �→→→→→→→% �� o���→→→→→→→→
 + (p<0.01) ��→→→→→→→→% ���∂�(→→→→→→→→� CZB, M16

 8�→� ＾��
��→� 
���→� '+�<→� 0!�∂� �	→
 $→→% .��→→% �!�→→� ���→→
� �� /0→→#
 ＾��\6�→→→→→→→� + '�L���→→→→→→→� �	=→→→→→→→K '+�<→→→→→→→→� �� ∂#�→→→→→→→→
 m=�>→→→→→→→→� ＾��,�-→→→→→→→→� ��

 .�!� (��0�!������) ��,�-�
 ∂*�-� CZB ��� ,�-→� ��� ���→
 ∂=→� ��→; $% $()�*→� 
→�� o���→

 +� $=:�→→→→→→� �→→→→→→� NMRI ��̂ →→→→→→→
 8�→→→→→→→� ＾��
��→→→→→→→� 
���→→→→→→→� ＾��→→→→→→→% �� �0→→→→→→→% $%��→→→→→→→�
 ,�-→→→→→→� '�L���→→→→→→� $→→→→→→% $��→→→→→→� �→→→→→→% ∂!��→→→→→→% 
→→→→→→�� o���→→→→→→→
 + 0��∂→→→→→→→� ��V→→→→→→→�� ∂)�=→→→→→ →→!
 .�!� �!�→→→→→→→→→→→→→→→→→→� (U@) 
) + (UΩ) ��3→→→→→→→→→→→→→→→→→→� .(U) �����→→→→→→→→→→→→→→→→→→% '�()�*→→→→→→→→→→→→→→→→→→→� �→→ →→→→→→→→→→→→→→→→→% CZB

 ∂L!��→→→→→→→� ,→→→→→→→���→→→→→→→→# 5�→→→→→→→→
 G-2TMver3 + G-1TMver3 ∂)���→→→→→→→→� ＾��,�-→→→→→→→→�
  .M16 ＾��,�-→→→→→→→→→→→� .0���∂→→→→→→→→→→→� ��V→→→→→→→→→→→�� �→→→→→→→→→→→
+� �� ��!��!9→→→→→→→→→→→→% ]+�→→→→→→→→→→→→" ＾��→→→→→→→→→→→ →%
 o���→→→→
 �→→→→% �� o���→→→→
 + 0
��→→→→% �����"�→→→→→% ∂L!��→→→→→� ��(→→→→→d+ �� 5�→→→→→
 T6 +CZB

 �→→% �� '�<�→→T + 5��=→→? ��h�→→→� $→→→� (UR .IΩ .@U) /����→→→d� + 0
+��3→→→% $()�*→→→�
 72→→→→→→→→→→→
 
��k6→→→→→→→→→→→� + M16 + CZB + T6 ,�-→→→→→→→→→→→� $→→→→→→→→→→→→! �� ��
��→→→→→→→→→→→→� 
���→→→→→→→→→→→→�
 0
��→→→→→→→% /��→→→→→→→� ∂!��→→→→→→→% ���56→→→→→→→� ��→→→→→→→→� ＾��,�-→→→→→→→→� �→→→→→→→→h� + ��G��)��+���→→→→→→→→�

  .��% �!��

��Ｑ



����� ��� ＾������ �� ��� ���� �����

 ＾���	
���

 + CZB .KSOM  .��� ＾��,�-→→→→→� ��� ���→→→→→
 $()�*→→→→→� 
→→→→→�� o���→→→→→→

 ∂L!��→→→→→→→→→� ＾��,�-→→→→→→→→→→� G-2TMver3 + G-1TMver3 ∂)���→→→→→→→→→→� ＾��,�-→→→→→→→→→→�
  .0���� NMRI ��̂ 
 8�� ∂��5?$
D �� 7�& ＾��
��� 
���� ＾��%
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