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ƴŝǀŵŚƽ���řżƟř�ŹƺƔƴƯ�ƶŝ�ƿ��Śưţ�žƳŚƃ�Ƃƿ�ř�żƿ�ƩƺƬſ�Ʋ�������ƩƺƬºſ�ƶºŝ�ŚºƷ

ŞƈƗƾ��ŚƤŝ�ƹ�ƽ�Ʊō���Ư�ŚƷƺ�ŶƃŚŝ�źŧ��æì�����ƶƘƫŚƐƯ�Żř�ƝŶƷ�į��źƋŚů�
���šřźŧř�ƾſŹźŝ��ŞƈºƗ�ŢƓŚƠůƾ�����ĭƺºƬū�Źŵ�ƲǀŤƿƺºěƹźŤƿŹř�ǀźƽ��Żř
�ƱƹŹƺƳ�īźƯ���ƽŚƷŤĩźůƾ�����������ƾƿřźŰºƇ�ƁƺºƯ�ŵřŻƺºƳ�ƾƗŚºŴƳ�Źŵ
Ưƺţƺƀĩō�ƩŶƯƾ�ƹ�ƿƯ�Ʊō�źŧƺƯ�Żƹŵ�ƲŤƟŚƾ�ŶƃŚŝ���

��
ƁƹŹſŹźŝ�ƾ��
�����ƶƘƫŚƐƯ�į���źƋŚů��ŻƺŬƯ�Śŝ�ƵŹŚưƃ��ƽ�ÏÐÒÑÎÖ�ÑÎ��ŹŵưĩǀƶŤ�ƽ�

��ƂƷƹĦě�Źŵ�ơǈųř�ŚƷƽ�Ż�ƿ�Īƃżě�Ţƀƾ������ŶƷŚºƃ�ƵŚĮƄºƳřŵ���ŵŹƺºƯ
ƺƈţƿ��ŢƟźĭ�Źřźƣ�Ŝ����Źŵřƿ��Ʋ����Żř�ƶºƘƫŚƐƯÏÍ�����ŵřŻƺºƳ�źºſ�çŹ��ƵŻƹ

��ŵřĦƳ�ƾƿřźŰƇ�ƁƺƯ�īřźĜſř��ƫƹřŵƾ��ƵŵŚƠŤºſř���Ŷºƃ�������ƶºŝ�ƱřŵřŻƺºƳ
��řźŰƇ�ƁƺƯ�ƵřźưƷƾƿ���řźƃ�ŢŰţ��ŹŵŚƯ�ƿ���ŵŹřŶƳŚŤſř�Ǝæç��ŢƗŚſ�

ŚƴƃƹŹƾƿ���ƹ�æç����ŹŚºţ�ŢƗŚºſ�ƿĪƾ��ŹřŶºƸĮƳ�ƽ�������šŶºƯ�ƩƺºƏ�Źŵ�ƹ�
��ƃ�Śŝ�ƶƘƫŚƐƯǀ��ŸƜţ�ŹŵŚƯ�źƿ�Ư�ƶƾ�ŶƳŶƃ��ƁƺƯ�ŚƷƽ���ƶŝ�řŹ�ŵřŻƺƳ����ŹƺºƏ

ƟŵŚƈţƾ�ƶŝ���ƶºſ���ƹ�ƾƄºƿŚƯŻō�Ƶƹźºĭ��ºƿĨ��ŶƷŚºƃ�Ƶƹźºĭ��ƀºƤţ�ǀ�Ʈ
ŵƺưƳƿƮ��Źŵ����źƷ�ŹŚƸģ���Ƶƹźĭ���ŝ�Żř�žěǀ��������Śºŝ�ƱřŵřŻƺºƳ�Ʊŵźºĩ�ƁƺºƸ

�Ʒ�ƁƹŹǀƯźţƺĜƾ��ÎÕ�����������Ɓźºŝ�ŢºſřŹ�Ţưſ�ƱřŹ�ŢƄě�Ţſƺě�
������ƯƺŗźŤſř�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�Ŷƃ�Ƶŵřŵǀ�ęƺĪºſƹźĪ�����řźºƃ�ŢºŰţ�ƹƿ�Ǝ

źŤſřƿ��ſ�ŜƈƗ�ƪǀţŚǀ������Ư�Ţưƀºƣ�Źŵ�ŢſřŹ�Ţưſ�Ĩ�ºǀƳŚƾ���ƱřŹ��ƹ
�����ƳřŹ�źſ�ƹŵ�ƶƬƌƗ�ƢưƗ�Źŵƾ���ƖƐƣ��Ŷºƃ���řźºŝƽ�ưƏř�ǀ���ƱŚºƴ���ƭŶºƗ�Żř

�Ư�ƩŚƈţř��ŚƸŤƳř�ƹŵ�ŵŶŬƽ�ŜƈƗ��Ï�Ư�ǀƬƾ�����ŵźĭ�ũŹŚų�Ʊō�Żř�źŤƯ�ºƿŶ��
�����ƵŹŚưƃ�ŲƳ�Śŝ�Ɓźŝ�ƪŰƯ�žĜſ�ƽ�Í���ŚţÓŴŝ��ºǀ�Ŷºƃ�ƶ���ƶºưƷ�Źŵ�ƽ�

Ƶƹźĭ��ŚƷŶĩ�ŚƷƽ�ƣǈųř�ƾ��Śŝ�ŹŚƧ��ŚƯŻō�šŚƳřƺǀů��ºƿƷŚĮƄƾ���śƺƈºƯ�
�������Īºƃżě�ƁŻƺºƯō�ƹ�ƱŚƯŹŵ��ŢƃřŶƸŝ�šŹřŻƹƾ�ŚƗŹ��ºƿ�ŵźĭ�Ţ�ºƿŶ��

ůǀƱřƺ���ŚƷ��Źŵƶſ��ŚƯŻō�Ƶƹźĭ�ƿƄƾ�������Ưƺţƺƀºĩō�Żř�žºě�ƶƬºƇŚƟǈŝ�ƾ�
ƶŝ�ţźţǀ��Ŝçêåå�êååå���ƹ�æåååå���ƭźĭƺºƬǀĩ�źºŝ�Ŷºůřƹ����ƱƺºƯŹƺƷ
ŹřƿƺººěƹźŤƿŤǀĩźţƺƳ�ƲººǀƳŚƀººƳř�Ŝƾ���ŢĩźººƃJanssen-Cilag��
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ƺſƿǀž��ƹ������Ƴ�ƩźŤƴĩ�Ƶƹźĭ�ƶŝǀ��ƹŚƀƯ�ƮŬů�żƽ�����ƩŚºƯźƳ�ƩƺƬŰƯ�Żř�
ƫŚſǀ��Ʋ���ƣŚƠƇ�ƪųřŵ�ƪĪƃ�ƶŝƾ�Źżţ�ƿ�Ŷƃ�Ƣ��řźŝƽ�ƶŝ�����ƱŵŹƹō�Ţºſŵ

ŢƔƬƛ�ŚƷƽ��Źř�ƞƬŤŴƯ�ƿƺěƹźŤƿŤǀ������ƫŚºſ�ƩŚƯźƳ�Źŵ�řŹ�Ʊō��Ʋǀ���ƪºů�Ʋ
ŵƺưƳƿƮ��ƁƺƯ��ŚºƷƽ�������ƶºŝ�Żř�žºě�ŵřŻƺºƳ�������ƱŶºƯō�ƁƺºƷ����ŹŚºƴĩ�ƶºŝ

���ŶƳŶƃ�Ƶŵřŵ�ƩŚƤŤƳř�ƱŚƄƳřŹŵŚƯ��Źżţƿ�ŚƷ�Ƣƽ��ŶºƘŝ�ƽ�Ƴ��ºǀ����ƱŚºưƷ�Źŵ�ż
�Źżţ�ŢƗŚſƿ�����ƫřƺŤƯ�ŻƹŹ�ŹŚƸģ�Źŵ�Ʃƹř�Ƣƾ��Ŷƃ�ƭŚŬƳř���ÏÑ���ŢƗŚºſ�
��źųō�Żř�žěƿ�Źżţ�ƲƿƢ����������ĩźţ�Żř�ƵŵŚƠŤºſř�Śºŝ�ƱřŵřŻƺºƳ�ºǀ�ƯŚºŤĩ�ŜǀƲ�� �

ÎÍÍ�ƾƬǀƯ��ƭźĭ�řŻƿŻǈƿƲ�ÎÍ�ƾƬǀƯ��ƭźĭ����ĩ�ŢŞƀºƳ�ƶŝ�ǀ��Żƹ�ƭźĭƺºƬ�Ʊ
�ŝ�ƱŶŝǀ����ŝ�ŢŰţ�ƹ�ƵŶƃ�ƁƺƸƾ�ƃƺƷƾ�ưƗ�ǀ���Ɵźě�Śºŝ�Ƣ�ºǀ���ƪºųřŵ�Ʊĥƺ
ŞƬƣƾ�����ƽƹŚů�ĨƿĥƺƫƺƿżǀƟ�ƭźſ�ÒÍ���ƾƬǀƯ�źŝ�Ŷůřƹ��źŤǀƫ����ƹ�ƲƿŹŚºĜƷ

���ŶǀŗŶƫŎƯźƟřŹŚě�ƩƺƬŰƯÑ������šŚƠƀƟ�źƟŚŝ�Źŵ�ŶƇŹŵ�Î�Í���ƶŤƄĩ�ŹǇƺƯ�
��ŶƳŶƃ�ÎÖ������ƶƘƐƣ�žĜſ�L4-L6���źƏ�Żř�ƕŚŴƳ��ºƿ�ƯǇ�ƢǀĪƴ�ƯƺºŤƾ�

�������šŶºƯ�ƶŝ�ƹ�ƵŶƃ�ũŹŚųÏÑ���Źŵ�ŢƗŚºſ�����ƩƺºƬŰƯ�ƫŎƯźƟřŹŚě��ŶºǀŗŶ� �
Ñ������šŚƠƀƟ�źƟŚŝ�Źŵ�ŶƇŹŵ�Î�Í���ŹǇƺƯ�Ɵǀ���ŚƸƳ�Źŵ�ƹ�žĪƿ����źºƷ�Żř�Ţ
ƿ��ƶƳƺưƳ�Żř�Ĩ��ŜƫŚƣ�ŚƷ�ŚƷƽ�ƟřŹŚě�ǀƴƾ���ƹ�Ɓźŝ������ƩŚƿźºſ�ƾºƋźƗ�ƽŚƷ

���ŢƯŚŴƋ�ƶŝÕ�źŤƯƹźĪǀƯ��ƶŝ���ƶĩ�ŶƯō�Ţſŵ�ƶŝ����Ưō�ĬƳŹ�ŹƺƔƴƯ�ºǀżƽ�

Ƴǀƪƀ���Śŝ�Żźĩƿ��ƹ�ŢƀƟ�ƪƿƶƫƺ�ĬƳŹ����ƽżǀƯōŵźĭƿŶ��ÏÍ������ƭŚºưţ�Źŵ
ƶƳƺưƳ�ŚƷƽ�ŤƟŚŝ�ƾ�Ƴ�ǀƶư�ƽ���ƶŝ�ƕŚŴƳ�Ěģ�ƴƗ���Ƭųřŵ�ƩźŤƴĩ�Ƶƹźĭ�Ʊřƺƾ�

Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ����
ƱƹŹƺƳ�ƾŤĩźů�ƽŚƷ Źŵ�Ɩƣřƹ���řŹ�ƕŚºŴƳ�ƝźºƏ�ƹŵ�ƾƯřŶƣ�űŚƃ��Źŵ
��ƪƣřŶůÎÍ���ŵźĩ�ƁŹŚưƃ�Ɓźŝ�ƿƮ�����ƽřźºŝř�ºƿ��ŹƺºƔƴƯ�Ʋ����Ĩºƿ�Źŵ��

��źººƷ�Żř�ƁźººŝÎÍ�ƾƫřƺººŤƯ�Ɓźººŝ����ƖƏŚººƤƯÎ��ÎÎ��ÏÎƹ�������
ƱƹŹƺƳ������ĭŹżŝ�ƶŤƀºƷ�ƽřŹřŵ�ƽŚºƷ����Żř�źºŤÎÍ����źºŤƯƹźĪǀƯ����ĨŤƀºƷ�ƹ

��ƆŴƄƯ��řźƣ�ƁŹŚưƃ�ŵŹƺƯŢƟźĭ�Ź��ƯǀĮƳŚǀŚƷ�ƱƹŹƺƳ�ŵřŶƘţ�Ʋƽ�
Ťĩźůƾ���Ƴ�ƹŵ�źƷ�ǀƶư�ƽ���Ƶƹźĭ�Źŵ�ƕŚŴƳ�ŚƷƽ����ƞºƬŤŴƯ��ƶŞºſŚŰƯ�ƹ���

�ƶŝ�ŪƿŚŤƳ����Ţƀţ�Śŝ�ƵŶƯō�Ţſŵ���ƽŚƷ��ƽŹŚºƯō�řƹƺºƳōƽ��ºƿ��ƹ�ƶºƟźƏ�Ĩ
ĩƺţ�Ţƀţƾ �ŵŹƺƯ�ƪǀƬŰţ�ƹ�ƶƿżŬţŢƟźĭ�Źřźƣ���

��
ƿƶŤƟŚ�ŚƷ���

������ƶƘƫŚƐƯ�Źŵ�į����Źŵ�źƋŚů�ÎÍ���źƷ�Żř�Ɓźŝ��ºƿ���Żř�Ĩ�ƶºƳƺưƳ��ŚºƷƽ�
�ƱƹŹƺƳ��ƕŚŴƳ�ŚƷƽ�ů�ŤĩźƾřŹřŵ�ƽ���ºŝ�źºƐƣ�ƹ�ƲºƃƹŹ�ƶŤƀƷ�ǀŻř�Ƃ�� �

ÎÍźŤƯƹźĪǀƯ�Ťƀūźŝ�ĨŤƀƷ�ƹ�ºƶ��ƃº�ƪĪÎ���ƃ�ŹŵºŤƳƹ�űŚºƩřź��
��

 
�ƪĪƃæ��ƱƹŹƺƳ�ŮƐſ�Źŵ�ƕŚŴƳ�ƾƯřŶƣ�űŚƃ�ƾŤĩźů�ƽŚƷL4-L6 �ƶưǀƳ�Źŵ��ƮƫŚſ�ƽ(a)ƶưǀƳ�ƹ���ƾƯƺţƺƀĩō�ƽ(b)ƩźŤƴĩ�Ƶƹźĭ���ƩƺƬſ��Śŝ�īŹżŝ�ƽŚƷ

�Żř�Ƃǀŝ�źƐƣ�ƹ�ƲƃƹŹ�ƶŤƀƷæåŝ�ĨŤƀƷ�ƹ�źŤƯƹźĪǀƯ�ƂƬƟ�Śŝ�żƿŚưŤƯ�ƹ�ƶŤƀūź�ƵŶƃ�ƆŴƄƯ�ĬƳŹ�ƵŚǀſ�ƽŚƷ�ŶƳř��ƶưǀƳ�Źŵ��ŵřŶƘţ�ƾƯƺţƺƀĩō�ƽ
ƱƹŹƺƳ�ſř�ƕŚŴƳ�ƮƫŚſ�ƽ�ƶưǀƳ�Żř�źŤưĩ�ƽŹřŵŚƴƘƯ�ƪĪƃ�ƶŝ�ƾŤĩźů�ƽŚƷŢ���åê�å.(P<�ƾƿŚưƳ�īŹżŝ��ƶƫƺƿƹ�ŢƀƟ�ƪƿŻźĩ�ƽżǀƯō�ĬƳŹ�æåååx���

��
��
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��
��

��Ƴ�ƹŵ�źƷǀ���ưƃ�ŵŹƺƯ�ƕŚŴƳ�ƶư��ƶŤƟźĭ�Źřźƣ�ƁŹŚƯ�ǀĮƳŚǀƱƹŹƺƳ�Ʋ�ŚƷƽ�
Ťĩźůƾ���Ƴ�ƹŵ�źƷ�ǀƶư�ƽ��Źŵ�ƕŚŴƳ�Ƶƹźĭ�ŚƷƽ����ŶƯō�Ţſŵ�ƶŝ�ƞƬŤŴƯ��

���ƪĪƃÎ���ŚƤƯƿƶƀ�į��Ƴ�ƹŵ�ǀƶư�ƽ�����Ưƺţƺƀºĩō�ƹ�ƮƫŚºſƾ����Ƶƹźºĭ�Źŵ�
�����Ư�ƶºĩ�ŵřŵ�ƱŚƄƳ�ƩźŤƴĩ�ºǀĮƳŚǀ��ƱƹŹƺºƳ�Ʋ��ŚºƷƽ��ºŤĩźů�ƾ����Ţưºſ�Źŵ�

Ưƺţƺƀĩōƾ����ºƟǈŤųř�Śºŝ�ƾ������������ŵƺºŝ�ƮƫŚºſ�Ţưºſ�Żř�źºŤưĩ�Źřŵ�ŚºƴƘƯ��
�åê�åP<����Ƴ�Źŵǀƶư�ƽ�Ưƺţƺƀĩōƾ����ŚƯŻō�Ƶƹźĭ�ƶſ�źƷ��ºƿƄƾ�Ƴ��ºǀ��ż

��źƷ�Ư�ŶƴģǀĮƳŚǀ�ƱƹŹƺƳ�Ʋ�ŚƷƽ�Ťĩźů�ƾ��ŚƤƯ�Źŵ�ƿ�����ƩźºŤƴĩ�Ƶƹźĭ�Śŝ�ƶƀ
řżƟřƿ��Ƃƿ��ƶưƷ�Źŵ�ŚƯř��ŢƟŚ�į��ºŝ�ƝǈŤºųř�ŚƷ�Ƶƹźĭ�ǀƳ�ƹŵ�Ʋǀ�ƶºư�ƽ�

��ƕŚŴƳ��ŵƺŝ�ŹřŵŚƴƘƯ�ƱŚĩŚưĩ��åê�å�P����ŚƤƯ�Śŝƿ�Ƴ�ƶƀǀ�ƶºư�ƽ���ƮƫŚºſ
Ƶƹźĭ��ŚºƷƽ����ŚƯŻō�ƹ�ƩźºŤƴĩ��ºƿƄƾ��ºƷ��ǀ����ŹřŵŚºƴƘƯ�šƹŚºƠţ�Ģƽ��ºŝ�ǀ�Ʋ

ƯǀĮƳŚǀ�ƱƹŹƺƳ�Ʋ�ŚƷƽ��ºŤĩźů�ƾ���Ƶƹźºĭ�Źŵ���ŚºƷƽ����ƄºƯ�ƞºƬŤŴƯ��ƵŶƷŚ
ŵźĮƳƿŶ��êèç�åP>����
�ŚƤƯ�Źŵƿ�Ƴ�ƶƀǀƶư�ƽ��Ưƺţƺƀºĩōƾ��Ƶƹźºĭ���ŚºƷƽ������Ƶƹźºĭ�Źŵ��ƞºƬŤŴƯ�

�źŤưĩ�ƩźŤƴĩƿ�Ư�ƲǀĮƳŚǀ�ƱƹŹƺƳ�Ʋ�ŚƷƽ�Ťĩźů�ƾ��ŵźĭ�ƵŶƷŚƄƯ��ºƿŶ���Źŵ
Ƶƹźĭ�ŚƷƽ�ŚƯŻō�ƿƄƾ�ƺŬţ�ƿ�Źř�żƿƺěƹźŤƿŤǀ������Żƹŵ�ƶŝ�ƶŤƀŝřƹ�ƪĪƃ�ƶŝ�Ʋ

řżººƟř�ŜººūƺƯƿƯ�ƂººǀĮƳŚǀƱƹŹƺººƳ�Ʋ�ŚººƷƽººŤĩźů�ƾƳ�Źŵ�ǀƶººư�ƽ�
Ưƺţƺƀĩōƾ�ŵźĭ�ƿ�ƶŝ��Ŷ��ŹƺºƏƽ��ƶºĩ��ŝ��ºǀźŤƄƿ��řżºƟř�Ʋƿ����Ƶƹźºĭ�Źŵ�Ƃ
æåååå�ƭźĭƺººƬǀĩ�źººŝ�Ŷººůřƹ�źººŤưĩ�ƹ�ƿřżººƟř�ƲƿƵƹźººĭ�Źŵ�Ƃ� �
çêåå�����ƭźĭƺºƬǀĩ�źºŝ�Ŷůřƹ��ƹŹƽ�ŵřŵ�����ŚƤƯ�Śºŝ�ºƿƶƀ�į����ƹŵ�ƶºŝ�ƹŵ�ƽ�

�����źƷ�Śŝ�ƩźŤƴĩ�Ƶƹźĭƿ��Ƶƹźĭ�Żř�Ĩ��ŚºƷƽ�ŚƯŻō��ºƿƄƾŹŵ�ƿ���ƵŶºƴƴĩ�ŢºƟŚ
ŚƷŻƹŵƽ��Źř�ƞƬŤŴƯ�ƿƺěƹźŤƿŤǀ�ŝ��Ʋǀ����Ƶƹźºĭ�ƹ�ƩźŤƴĩ�Ƶƹźĭ�Ʋçêåå�

���ƭźĭƺºƬǀĩ�źŝ�Ŷůřƹ����ŚºƴƘƯ�ƝǈŤºųřŹřŵƽ���ŵźĮƳ�ƵŶƷŚƄºƯ��ºƿ���ŚºƯř��Ŷ
ŝ�ƝǈŤųřǀŹŵ�Ƶƹźĭ�ƹŵ�źƷ�ƹ�ƩźŤƴĩ�Ƶƹźĭ�Ʋƿ��ƵŶºƴƴĩ�ŢƟŚ êååå�

�ƹæåååå��ƭźĭƺººƬǀĩ�źººŝ�Ŷººůřƹ�ŹŚººƯō�źººƔƳ�Żřƽŵƺººŝ�ŹřŵŚººƴƘƯ��� �
�ê å�å�P����ºƴĤưƷǀ�ŚƤƯ�Śºŝ�Ʋººƿƶƀ�į�ƹŵ�ƶºŝ�ƹŵ�ƽ�Ƶƹźºĭ��ŚººƷƽ�

ŚƯŻōƿƄƾ���Śŝ�ƿŶĪƿ��ŝ�ŚƸƴţ��źĮǀ����Ƶƹźĭ�ƹŵ�Ʋçêåå���ƹ�æåååå���Ŷºůřƹ�
ƭźĭƺƬǀĩ�źŝ�ŹřŵŚºƴƘƯ�ƝǈŤųř��ŵźĭ�ƵŶƷŚƄºƯ��ºƿŶ��ê å�å�P����Źŵ

ƫŚůƾ���ŝ�ƝǈŤųř�ƶĩ�ǀ��Ƶƹźºĭ�Ʋ��ŚºƷƽ�çêåå���ƹ�êååå��Ƴ�ƹ���ºǀ��ºŝ�żǀ�Ʋ
Ƶƹźĭ�ŚƷƽ�êååå���ƹ�æåååå���ŹŚƯō�źƔƳ�Żř�ƽ����ŵƺŞƳ�ŹřŵŚƴƘƯ����ƩƹŶºū

�ŹřŵƺưƳ�ƹæ����
��

�ƩƹŶūæ��ƾƫƺƬſ�ĨƿĥƺƫƺƟŹƺƯ�ƁŹŚưƃŻř�ƪƇŚů�ŪƿŚŤƳ��ƱƹŹƺƳ�ŹŚǀƘƯ�ƝřźŰƳř�ƹ�ƲǀĮƳŚǀƯ�ƾƯřŶƣ�űŚƃ�ƾŤĩźů�ƽŚƷ� �
ƶưǀƳ�ƹŵ��ŚŴƳ�ƽƕ�Ƶƹźĭ�Źŵ�ƞƬŤŴƯ�ƽŚƷ  

ƶưǀƳ�ƵŶƃ�ƾƯƺţƺƀĩō�ƽ ƶưǀƳ�ƮƫŚſ�ƽ�� Ƶƹźĭ�ŚƷ��

ÓÖ�Ï�t�íç�í ÒÎ�Ï�t�èé�æè ƩźŤƴĩ�Ƶƹźĭ 

ÔÏ�Ï�t�íé�î åæ�è�t�í�æç ÏÒÍÍ��ƭźĭƺƬǀĩ�źŝ�Ŷůřƹ��ƲǀŤƿƺěƹźŤƿŹř 

ÐÖ�Ï�t�ì�æå ÎÑ�Ð�t�íé�æç �ÒÍÍÍ��ƭźĭƺƬǀĩ�źŝ�Ŷůřƹ�ƲǀŤƿƺěƹźŤƿŹř� 

ÒÐ�Ï�t�çí�ææ ÍÏ�Ð�t�èç�æè ÎÍÍÍÍ��ƭźĭƺƬǀĩ�źŝ�Ŷůřƹ�ƲǀŤƿƺěƹźŤƿŹř� 

��
�ƶưǀƳ�Źŵ������Ƶƹźºĭ�Ʋǀºŝ�ƮƫŚſ�ƽ���������ƽŹřŵŚºƴƘƯ�ƝǈŤºųř�ƞºƬŤŴƯ�ƽŚºƷ

����ƶưǀƳ�Źŵ�ŚƯř��ŶƿŵźĮƳ�ƵŶƷŚƄƯ������������Ƶƹźºĭ�ƹŵ�źºƷ�Ʋǀºŝ�ƾƯƺţƺƀºĩō�ƽ
êååå���ƹ�æåååå��������Ƶƹźĭ�Ʋǀŝ�żǀƳ�ƹ�ƩźŤƴĩ�Ƶƹźĭ�Śŝ�æåååå�Ƶƹźĭ�ƹ�

çêåå�Ŷººƃ�ƵŶƷŚƄººƯ�ŹřŵŚººƴƘƯ�ƝǈŤººųř���åê�å�P���ƶººưƷ�Źŵ
Ƶƹźĭ���Ʋǀŝ�ƝǈŤųř�ŚƷ��ƶưǀƳ�ƹŵ����������ŹřŵŚºƴƘƯ�żǀƳ�ƾƯƺţƺƀĩō�ƹ�ƮƫŚſ�ƽ
�ŵƺŝ�åê�å�P���
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�źŧřƾŞƈƗ�ŢƓŚƠůƲǀŤƿƺě�ƹźŤƿŹř����
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��
�ŹřŵƺưƳæ� ƶƀƿŚƤƯ�Ƶƹźĭ�Źŵ�ƮƫŚſ�ƹ�ƾƯƺţƺƀĩō�ƽ�ƶưǀƳ�Źŵ�ƾƫƺƬſ�ƁŹŚưƃ�ƲǀĮƳŚǀƯ�ƽ�ƵŶƴƴĩ�ŢƟŚƿŹŵ�ƾƄƿŚƯŻō�ƹ�ƩźŤƴĩ�ƽŚƷ�ƽ� �

�èƲǀŤƿƺěƹźŤƿŹř�ƞƬŤŴƯ�Żƹŵ� 

��

�ŹřŵƺººưƳ�Źŵæ�Ƶƹźººĭ�ƶººưƷ�ƱƹŹƺººƳ�ƲǀĮƳŚººǀƯ�ŚººƷ�ƾººŤĩźů�ƽŚººƷ� �
�ƶưǀƳ�Źŵ��ƺţƺƀĩō�ƽ����ŹřŵŚºƴƘƯ�ƾƟǈŤųř�Śŝ�ƾƯ��åê�å�P�����Żř�źºŤưĩ
ƶººưǀƳ���Ţººſř�ƮƫŚººſ�ƽ(*)��ƱƹŹƺººƳ�ƲǀĮƳŚººǀƯ���ƾººŤĩźů�ƽŚººƷ� �
ƶưǀƳ����Ƶƹźĭ�Źŵ�ƾƯƺţƺƀĩō�ƽ��������ƲǀŤƿƺºěƹźŤƿŹř�ƵŶºƴƴĩ�ŢºƟŚƿŹŵ�ƽŚƷ� �

�Żƹŵ�ƹŵ�Śººŝêåååƹ��æåååå�ƾººƟǈŤųř�Śººŝ��ƭźĭƺººƬǀĩ�źººŝ�Ŷººůřƹ�
řŵŚººƴƘƯŹ��åê�å�P���ƾººƯ�ƩźººŤƴĩ�Ƶƹźººĭ�Żř�źŤƄººǀŝ�ŶººƃŚŝ�($)��

����źºĭ�ƝǈŤºųř�ƲǀƴĤưƷƵƹ�çêåå���ƹæåååå�������Ţºſř�ŹřŵŚºƴƘƯ�żºǀƳ�
�åê�å�P��.(#)��

��
ŦŰŝ��
��������ºƴƘƯ�ƝǈŤųř�ŵƺūƹƾ���Ư�Źŵ�Źřŵ�ºǀĮƳŚǀ����ƱƹŹƺºƳ�ŵřŶºƘţ�Ʋ��ŚºƷƽ�

���Ưƺţƺƀĩō�Ţưſ�Źŵ�ŵƺūƺƯƾ������Ƶƹźĭ�ƭŚưţ�Źŵ�ƮƫŚſ�Ţưſ�ƹ���ŚºƷƽ�
�ſŹźŝ�ŵŹƺƯƾ�ƺƯ��ƿ�ř�Ŷƿ����Ưƺţƺƀĩō�ƶĩ�Ţſř�źƯř�Ʋƾ��ºƃƹŹ�ƾ���źŧƺºƯ�

�ŚƤƫř�Źŵƽ���ŻƺŤěƺěō��ƱƹŹƺƳ�Źŵ�ŚƷƽ�Ťĩźů�ƾ��ƗŚºŴƳ�ƾ��ºƯƾ��ŶºƃŚŝ���Źŵ
��ŵ�ŵŶƘŤƯ�šŚƘƫŚƐƯƿźĮƽ�Ƴ�ǀ�ř�żƿ��řźŝ�ƁƹŹ�Ʋƽ��ŚºƤƫř�ƽ����ŻƺºŤěƺěō��Źŵ

ƵŹƹŵ�į�ŵřŻƺƳ�ƽ����ƵŶƃ�ƶŤƟźĭ�ŹŚĩ�ƶŝ�Ţſř��ççƹ�çæƹ�íƹ�ì�����ƶºŤŞƫř

Śƃƿ����ŤƳ�ƶĩ�Ţſř�źĩŷ�ƱŚǀƶŬ�ƽ���ŚƤƫř�Żř�ƪƇŚů�ƽ������ŵřŶºƘţ�ƹ�ŻƺºŤěƺěō�
ƱƹŹƺƳ��ŚƷƽ��Ţſŵ�Żř������ƁƺƯ�Ʋſ�ƶŝ�ƶŤƟŹ��ŚƷ�ƽ��ſŹźŝ�ŵŹƺƯ�ƾ��Ƴ�ƹ��ºǀ�ż

�ŚƤƫř�ƁƹŹƽ����ĮŤƀºŝ�ŻƺºŤěƺěō�ƾ���ŵŹřŵ��çéƹçè����źºƷ�ƹ������Ʋºſ�ƶºģ
ƁƺƯ������Ŷƃ�ŲſŚě�ŶƃŚŝ�źŤưĩ�ŚƷƿźţŶƽ�����ºſō�ƪºŝŚƤƯ�Źŵ�ǀ��ŞƈºƗ�Ŝƾ�

řƿ�ŶƷřƺų�ŵŚŬ����Ŷƃ�é���ŚƤƯƿƶƀ�į�Ư�ǀĮƳŚǀ��ƱƹŹƺºƳ�Ʋ��ŚºƷƽ��ºŤĩźů�ƾ�
Ƴǀƶººư�ƽ�ƯƺţƺƀººĩōƾŹŵ��Ƶƹźººĭ�ŚººƷƽŚƯŻō�ººƿƄƾŹŵ�ƿ�ƵŶººƴƴĩ�ŢººƟŚ

ŚƷŻƹŵƽ��Źř�ƞƬŤŴƯ�ƿƺěƹźŤƿŤǀ��������ƶºĩ�ŵřŵ�ƱŚƄƳ��źƋŚů�ƶƘƫŚƐƯ�Źŵ�Ʋ
�Żƹŵçêåå��ƭźººĭ�ƺººƬǀĩ�źººŝ�Ŷººůřƹ�Źř�ƿƺººěƹźŤƿŤǀ��źººŧř�ŶººƣŚƟ�Ʋ

ŤĪţƹźěƹŹƺƳǀ�ŹřŵŚƴƘƯ�ƺƽ���ƫŚů�Źŵ��ŵƺŝ�ƾ�����Żƹŵ�ƹŵ�źºƷ�ƶĩ��êååå��ƹ�
æåååå���ƭźĭƺƬǀĩ�źŝ�Ŷůřƹ�����ŹřŵŚƴƘƯ�ƪĪƃ�ƶŝ�ŶƴŤƀƳřƺţ�ƽ����īźºƯ�Żř�
ƱƹŹƺƳ�ŚƷƽ�Ťĩźů�ƾ�ĭƺƬū�ǀźƽ�ŚưƳ�ƿŶƴ��ƿƶŤƟŚ�ŚƷƽ��ƺƯ�ơƺƟ��ºƿ���źºŧř�Ŷ

���Źř�Żƹŵ�ƶŝ�ƶŤƀŝřƹƿƺěƹźŤƿŤǀ�����ŞƈƗ�ŢƟŚŝ�Żř�ŢƓŚƠů�Źŵ�Ʋƾ��Ţºſř���
Ŷººƴģ�źººƷ�ƂººƤƳ�ŹřƿƺººěƹźŤƿŤǀººŝ�ƲƱřƺººƴƗ�ƶ�ººƿººſ�ĨŚƿĩƺŤŚƿ�Ʋ
ƺěƺţŚưƷƿŤǀ��ƫƺţ�Źŵ�ĨǀŚưţ��Ŷƿ�Źř�źºưƗ�ƩƺƏ�ƹ�żƿ�ºſƹźŤǀŢ���ŚºƷ��ƶºŝ

ŝƺųƾ��ƵŶƃ�ƶŤųŚƴƃ������Ţºſř�çê�����ƶºƷŵ�ƹŵ�Źŵ�ƽųř��ºǀ��šǇƺºŰţ�ź
�Ƹūƺţ�ƪŝŚƣİ�����Źř�ƱƺƯŹƺƷ�ƂƤƳ�ħŹŵ�Źŵ�ƿƺěƹźŤƿŤǀ�ƶŝ�Ʋ���ƱřƺƴƗƿ�Ĩ
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��ŞƈƗ�ƒƟŚŰƯ�ƪƯŚƗƾ�Ƴ�ǀż���ě�ƕƺƣƹ�ƶŝ�ǀƶŤſƺ�Ţſř��Śƃƿ���Ţſř�źĩŷ�ƱŚ
Ưǀ�Źř�ƱřżƿƺěƹźŤƿŤǀ��Ƙţ�ƹ�Ʋ�ŹƺŤĜſŹ�ŵřŶŚƷƽ�ƶŝ�Ʊō��Ʒ�ƩŚŞƳŵǀƀĩƺĜƾ�ƹ�

źŰţƿ�ſ�ĨŚƿĩƺŤŚƿ�ŚƷ�Ʋƽ�ŝŚƸŤƫř�ƾ���ř�Żř�ŶƘŝ�ƿ�ŚƋ�ŵŚŬƿ��ŞƈºƗ�šŚƘƾ�
řżƟřƿ�Ư�Ƃƾ�ƿ��ŶŝŚ�çë���Źřƿ�ƺºěƹźŤƿŤǀ�����ŚºƷ�ƂºŴŝ�Źŵ�Ʋƽ���ƞºƬŤŴƯ�
ſǀ�ŞƈƗ�ƮŤƀƾ�ŚƷŵźĪƬưƗ�ƾƿ�����ŻƺºŤěƺěō�ŶƋ�šřźŧř�Ʊƺģ�ƽ���ŶºƋ��

ƀĩřǀƳřŶƾ��ŝŚƸŤƫř�ŶƋ��ƾ��ŤƔƟŚŰƯ�źŧř��ƾ����ƩƺƬºſ�źºŝ���ŚºƷƽ�Ƭĭ��ºǀ��ƹ�ƩŚ
ƬţƹŶƳřǀƭƺ�ơƹźƗ���żºƜƯ�ƽ��źŰţ�ƹ��ºƿ�ĦƳō�Ĩ�ºƿ�����ŵŹřŵ�żƳĥƹŹƺºƳ�ƹ�żƳĥƺ

�çì���Śŝƿ�Źř�Żƹŵ�źŝ�ƵƹǈƗ�ƶĩ�Ţƃřŵ�ƶūƺţ�Ŷƿ�ƺºěƹźŤƿŤǀ��ŵřŶºƘţ��Ʋ
�ƺŬţ�šŚƘƟŵƿƵƺŰƳ��ż�įƺŬţ�ƿ�ƣŚƠºƇ�ƪųřŵ�ƩŚĪƃř�ƶŝ�żƾ��ƪºųřŵ��

ŹƹƿŶƽ���ƹ�ƿ���ŝ�ƵřŹ�Żř�Śǀƴƾ��çí����ƺºŬţ�ƹƿ������Śºŝ�ƵřźºưƷ�Ʊō�ƱŚºƯżưƷ�ż
ţŹƺĩƺ��ŵ�ƹ�Ʊƿ�ƁƹŹ�źĮ�ŚƷƽ�ƳŚƯŹŵ�ƾ�Ʒ�ƱƺĤưƷ�ǀƯźţƺĜƾƹ������Ƴ�ºǀż�
�ŤƳ�źŝǀƶŬ�ƽ����řŸĭ�ŶƷřƺų�źŧř�ŹŚĩ��Ţºƃ������ƩŚºſ�Źŵçåæé��źºūřŹ�Ż��ƹ�

�Ư�ƂƳřŹŚĪưƷǀ��ƄŴŝ�źŧř�Ʊřżƾ��Źř�ƱƺƯŹƺƷ�ƿƺěƹźŤƿŤǀ������ǇŚºŝ�Żƹŵ�Śºŝ�Ʋ
��Ʒ�Śŝ�ƵřźưƷǀƯźţƺĜƾ���������ŞƈºƗ�ƪºƯŚĪţ�ŶºƳƹŹ�ŵƺŞƸŝ�Źŵ�řŹ�ƾ���ƱřŵřŻƺºƳ�

���ţŚěƺƫŚƠƀºƳř�ƶŝ�ǈŤŞƯƾ��ºƃŚƳ�ƾř�Ʒ�Żǀ�ƀºĩƺĜƾ��ºſŹźŝ�ŵŹƺºƯ�ƾ��Źřźºƣ�
ŶººƳŵřŵ��ƿƶººŤƟŚ�ŚººƷƽƱŚººƳō���ƱŚººƯżưƷ�Ʊŵźººŝ�ŹŚººĩ�ƶººŝ�ŵřŵ�ƱŚƄººƳ�

ŹřƿƺěƹźŤƿŤǀ��Ʒ�ƹ�ƲǀƯźţƺĜƾ��ŶƄţ�ŜūƺƯƿ����ŞƈºƗ�ŢºƓŚƠů�źºŧř�Ŷƾ�
ŹřƿƺěƹźŤƿŤǀƯ�Ʋƾ�ŵŵźĭ��çî�����

ƴĤưƷǀ�ƗŚưſř�ƲǀƬƾ���ƩŚſ�Źŵ�ƱřŹŚĪưƷ�ƹ�çåæêŹżţ�Śŝ��ºƿ��ƪºųřŵ�Ƣ
ƣŚƠƇƾ�Źř�ƿƺěƹźŤƿŤǀ��ƶºŝ�Ʋ��šŶºƯ�æç����������ƩŶºƯ�ƚƫŚºŝ�źºƳ�šŹ�ƶºŝ�ŻƹŹ
řżƫōƿźưƽ�Źř��ƿƺěƹźŤƿŤǀ�����ƱřƺƴƗ�ƶŝ�řŹ�Ʋƿ�ƪƯŚƗ�Ĩ�ŚƠů���ŞƈºƗ�ŢƓƾ�

��ōźƟ�źŝ�źŧƺƯƿ���ƶºƔƟŚů�ŵƺŞƸŝ�Ŷƴ�ƽ�šŹ���ŚºƷƽ����ºƟźƘƯ�ƚƫŚºŝ�ƾ��ŶºƳŵźĩ��
�èå���ƟĬŤƿź��ƱřŹŚĪưƷ�ƹ������ƩŚºſ�Źŵçåæé���Źżţ�Śºŝ��ºƿ����Żƹŵ�Ĩºţ�Ƣ

�Źř�ƱƺƯŹƺƷƿƺěƹźŤƿŤǀ�����ſō�ƶŝ�ǈŤŞƯ�šŹ�ƶŝ�Ʋǀ��ƗŚºŴƳ�Ŝƾ��ƵŶƷŚƄºƯ��
��Źř�ƶĩ�ŶƳŵƺưƳƿƺěƹźŤƿŤǀ������ŚºƷŹƺŤĩŚƟ�ƂƷŚºĩ�ŦºƗŚŝ�Ʋƽ��ŝŚºƸŤƫř�ƾ��ƹ�

����ƩƺƬºſ�ŵřŶºƘţ�ƂƷŚĩ��ŚºƷƽ�ţƺŤěƺěō��ºǀŵźĭ�Ĩ�ºƿ�Ŷ�èæ�����ƩŚºſ�Źŵ
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Background and Objective: Because of the critical role of cell death in the pathology of neurodegenerative 

diseases, its prevention is regarded as one of the most salient ends in neuroprotective strategies. Concerning 

the bulk of reports about the putative neuroprotective effects of erythropoietin (Epo), in the present study 

following axotomy, the effects of different doses of Epo  on spinal motoneurons in neonates was investigated. 

Materials and Methods: Following transection of  the right sciatic nerve of 20 two-day-old neonate rats and 

induction of apoptotic cell death in related motoneurons, the animals were subdivided into three experimental 

and one control groups. The experimental groups received different doses of 2500, 5000, 10000U/kg 

recombinant human Erythropoietin (rhEpo), and the control group was treated with equal volume of normal 

saline, intraperitoneally for 5 successive days. 24 hours following the last injection, histologic sections from 

the neonate spinal cords were prepared for counting of spinal motoneurons. In all samples, the intact side was 

regarded as the internal control. 

Results: The difference between motoneuron means of intact and axotomy sides was significant in all groups, 

which advocates the efficacy of axotomy in cell death induction. Comparison of axotomized side of different 

groups indicated significant differences between both 5000 and 10000U/kg groups with control, and also 

between 10000 and 2500 groups, but no significant differences could be seen between other groups. Thus, 

5000U/kg of rhEpo can be considered as the neuroprotective dose which can prevent cell death of axotomized 

motoneurons.  

Conclusion: rhEpo has dose-dependent neuroprotective effects on axotomized spinal motoneurons. 
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