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1. Vascular Endothelial Growth Factor (WEGF) 
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Ţſř��Ï�� ��Śŝ�ƎŞţźƯ�ƶƧ�ƾƿŚǀưǀƃƺǀŝ�ƹ�ƦƿĥƺƫƺţŚưƷ�šǇǈŤųř
� ƾţŚěƺƴǀţŹ� šŶƃ� ƹ� ƕƺǀƃ� ƂƿřżƟř� ƪƯŚƃ� ŶƴŤƀƷ�ƾĭŶƴŞƀģ

ƾŤƧǈěŹř� ƾĭŶƴŞƀģ� ƂƿřżƟř� ��ŶǀĜǀƫ� ƾƯźſ� ŮƐſ� �ŢǀſƹźŤƿ
ƩŚƯźƳō� ƪƯŚƃ� ŶƃŹ� ƱƺƯŹƺƷ� ƆƤƳ� �VEGFÎ���ŶƃŹ� ŹƺŤƧŚƟ

ƾƣƹźƗ� ƩŚǀƬţƹŶƳř� ��ƭźſ� ƹ� Ʊƺų� ƶŤƿŻƺƨƀƿƹ� ƾƫŚƯƺƳō� ƹ
ƾƯ�ŶƴƃŚŝ���Śƿ�ŚƸƴţ�šŹƺƈŝ�ƶģ�ƪƯřƺƗ�Ʋƿř�Żř�Ʀƿ�źƷ�ƂƤƳ�ƾƫƹ

ƺų�ƶŝ�ŻƺƴƷ�ƪƯřƺƗ�źƿŚſ� Śŝ�ƍŚŞţŹř�ŹŵŢſř� ƵŶƄƳ�ƶŤųŚƴƃ�ƾŝ��
LDLÎ��ƺĜǀƫ�Ʈĩ�ƱŻƹ�Śŝ�ƲǀŘţƹźě���ŦƗŚŝ�Ʊō�ƵŶǀƀƧř�ƭźƟ�ľŚƇƺƈų

�ƪǀŞƣ� Żř� ƾƬƯřƺƗ� Żƹźŝ�ƂƿřżƟřçIL-6�� ��ƲǀƧƺƫźŤƴƿř-Ó�� �� ƹâ� 
TNF-�ƾƯ��ƹ� ƾŝŚƸŤƫř� ŲſŚě� ŵŚŬƿř� Źŵ� ƾưƸƯ� ƪƯřƺƗ� ƶƧ� ŵŵźĭ

ƾƯ� ƩŚƿĦƳřżƯ� ƽŚƸƫƺƬſ� źǀŨƨţ�ŶƴƃŚŝ��Ð���� šŚƘƫŚƐƯ� źǀųř�ƱŚƄƳ
ƾƯ�ŶƴƷŵƹźěƺĜǀƫ� ƶƧ�ƲǀŘţ��a� ��ƾţŚěƺƴǀţŹ� ŢƟźƄǀě� Źŵ� ƾƬƯŚƗ

ŶƃŚŝ� ƾŤŝŚƿŵ� ƱřŹŚưǀŝ� �Ƶŵřŵ� ƱŚƄƳ� šŚƃŹřżĭ��ƽŚƸƳŚƯŹŵ� ƶĩ� ŶƳř
�ŶƴƯŵƺſ� ƾŤŝŚƿŵ� ƾţŚěƹźƠƳ� ƹ� ƾţŚěƺƴǀţŹ� Źŵ� ŶǀĜǀƫ� ƵŶƳŹƹō� ƲǀƿŚě

�ŶƴŤƀƷ�ƹ�ƾƀƧƹŹŶǀƷ�ƽŚƷ�ƵŶƴƴƧŹŚƸƯ� ľŚƇƺƈų��ƪƿŹŚţƺƬĭ�ƪŤǀƯ
�ƮƿżƳō�ƺƧA�ŻŚŤƧƹŵŹ��ǀţŚŤſřŚƷ�Ʋ���ƹ�ƽźǀĭƺƬū�Źŵ�Ţſř�ƲƨưƯ

ǀƳ� źǀųŚţ� ƶŝ� żŶƴƃŚŝ� źŧƺƯ� źƫƺƨſřƹƹźƨǀƯ� ƉŹřƺƗ� ƲŤųřŶƳř�
�Ñ,Ò���ƲǀţŚŤſř��Źŵ�ƶƿƺƳŚŧ�ƹ�ƶǀƫƹř�ƽźǀĮƄǀě�Źŵ�ƽźŧƺƯ�ƂƤƳ� ŚƷ

ŶƳŹřŵ�ƾƣƹźƗ�ƦǀţƹźƬƨſřƹźţō�ƽŚƸƿŹŚưǀŝ���
ƾƨǀƴǀƬƧ� šŚƘƫŚƐƯ� ƾŝźŬţ� ƹ�ƾƯ� ƱŚƄƳ�ŶƴƷŵ�ƾŤƳō� šřźŧř�

ƲǀţŚŤſř�ŵŶƘŤƯ�ƦǀţƹźƬƨſřƺŞƯƹźţ��ƵŶƳŹƹō�ƲǀƿŚě�źŧř�Żř�źŤƄǀŝ� ŚƷ
� ŶǀĜǀƫƾƯ�� ŶƴƳřƺţŶƴƃŚŝ� źŧƺƯ� ŚƸƳō� ƾƳŚƯŹŵ� ŶƿřƺƟ� Źŵ� �ŧř� Ʋƿř�šřź

ƦǀţƺŞƯƹźţ�ƾŤƳō�ŵźƨƬưƗ��ƩŚǀƬţƹŶƳř�ŵźƨƬưƗ�ŵƺŞƸŝ�ƪƯŚƃ�ŢŝŚŧ��
ƾŤƳō� źŧř� ƹ�ƾƣƹźƗ�śŚƸŤƫř�ŶƳƹŹ�ƂƷŚƧ�ƹ�ƾŤƧǈě� ƵŶƴƴƧ��ŶǀƀƧř

ƾƯ� ƾƳƺǀſř�ŶƃŚŝ��Ó�� �ƲǀţŚŤſř� ŢŞŨƯ� ŵźƨƬưƗ� ƲǀƴĤưƷ��ŚƷ
� ƱřżǀƯ� ƱŵźƧ�ƾƘǀŞƏ�ŢƬƗ� ƶŝ�ƾŤưƀƣ� ŶƴƳřƺŤǀƯèNOS����ƦƿźŤǀƳ

ŻŚŤŤƴſ�ŶǀƀƧř���źěƺſ�ƹ��ƩŚǀƬţƹŶƳř�ŵźƨƬưƗ�ŵƺŞƸŝ�ƶŬǀŤƳ�Źŵ�ŶǀƀƧř
ŶƃŚŝ��Ô�� �ƲǀţŚŤſř� źŧř��ƾƣƹźƗ� ƉŹřƺƗ� Żř� ƽźǀĭƺƬū� Źŵ� ŚƷ

�ƾţŚěƺƴǀţŹ�ĨǀŤŝŚƿŵ�ƶŝ�ǈŤŞƯ�ƾƿřźŰƇ�ƁƺƯ�ƹ�ƱŚƀƳř�Źŵ�ŢŝŚƿŵ
ŶƳŹřŵ�ǇŚŝ�Ʊƺų�Ŷƴƣ�ƶĩ��řŹ�šřźŧř�Ʋƿř�ƶĩ�Ţſř�ƵŶǀſŹ�šŚŞŧř�ƶŝ�

Ŷƃ�źĩŷ�ƅřƺų�ƶŝ�ƍƺŝźƯƾƯ�Ʊō�ƾƳřŶǀƀĩř�ƾŤƳō�ƹ�Ƶ�ŶƴƳřŵ���Õ��
ÎÍ�ƲǀţŚŤſř�ƾƳřŶǀƀĩř�ƾŤƳō�šřźŧř�Ʊƺƴĩ�Śţ�ƾƫƹ���ƱřŹŚưǀŝ�ƽƹŹ�ŚƷ

�ƾƣƹźƗ�ƉŹřƺƗ�Żř�ƾƃŚƳ�ƶĩ�ƾţŚěƺƴǀţŹ�ĨǀŤŝŚƿŵ�ƶŝ�ǈŤŞƯ�ƾŤŝŚƿŵ
ƾƯ�ŢŝŚƿŵ�Ţſř� ƵŶƄƳ�ƾſŹźŝ�ŶƃŚŝ� �źŧř� źƋŚů�ƶƘƫŚƐƯ� Źŵ�ÏÍ�
ƭźĭ�ƾƬǀƯƅźƣ�ƺƫ�řƹŹ�ƲǀţŚŤſƽƾƿŚƴǀŝ�šŶů�ƽǇƺĩŚƯ�ƭŵř�ƹ��

ǀŝ�ǈŤŞƯ�ƱřŹŚưƾţŚěƺƫƺĩŚƯ�ƶŝ�ƾŤŝŚƿŵ�Ƶŵƺŝ�ŶƳřŢſř�ƵŶƃ�ƾſŹźŝ����
��
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�ƪƯŚƃÑÍſř�ƾŤŝŚƿŵ�ƾţŚěƺƫƺƧŚƯ�Śŝ�ƾŤŝŚƿŵ�ŹŚưǀŝ�Ţ���ŵƹŹƹ�Ǝƿřźƃ

�ƶƘƫŚƐƯ�ƶŝŻř�ŶƳŵƺŝ�šŹŚŞƗ���Ʋǀŝ�Ʋſ��źƧŸƯ�žƴūÔÍ�ÑÍ��ƩŚſ�
ƺĩŚƯ� ƦǀŤŝŚƿŵ� ƲŤƃřŵ�ƾţŚěƺƫ�Źżǀƫ� ƶƤŝŚſ� ƲŤƃřŵ� šŹƺƇ� Źŵ�

�ƪƣřŶů�ƾěřźţŹżǀƫ�Ʋƿźųō�Żř�ƶǀĪŞƃ�šŚƘƿŚƋ�ƽřźŝ�ƾěřźţÑ�ƵŚƯ�
� ƶŤƃŸĭ� ƶŤƃřŵ� Ţĩźƃ� ƶŝ� ƪƿŚưţ� ƹŶƃŚŝ� ��Żř� ũƹźų� Ǝƿřźƃ

ƶƘƫŚƐƯƪƯŚƃ��ƿř��ƲǀţŚŤſřƺƫ� ƶŝ� ŢŞƀƳ� ŢǀſŚƀů� ŵŚŬ�ŵƺūƹ�
� ƂƿřżƟř� Śƿ� ƽŶŞƧ� ƩŚƘƟ� ƽŹŚưǀŝ�ƽŚƸưƿżƳō� ƶǀūƺţ� ƪŝŚƣ� źǀƛ

�ƾţŚěƺǀƯ� Żƹźŝ� �ƽŶŞƧſŚěř�ŤǀƯ� ƶ�ƾţŚěƺƫƺƧŚƯ� Ʀǀƨưƀƿř� �ŚƿŶ�
ŢŴſ� ƽřŵƹżĭř� ŵƺūƹ�hard exudate�ōƹƺƟ� Źŵ� � ǀƗ��Ŝ

� Żř� źţǇŚŝ� ƽŹŚƀƨƳřÐ�źŤěƺƿŵ���ƪųřŵ� ƾůřźū� ƪưƗ� ƶƤŝŚſ�
��ƾưƄģ�ƪǀŞƣ�Żř�ǇƺƧŚƯ�ƽŚƷ�ƽĥƺƫƺţŚě�źƿŚſéAMD���ƲƄƿźƳĥŵ

ŢƫƺƸĩ�Żř�ƾƃŚƳ�ǇƺĩŚƯ��ƭƺƧƺƬĭ�ƹ�ŵƺŝ�ǇŚŝ�Ʊƺų�ŹŚƄƟ����
ţ�Żř�ƪŞƣ�ƱřŹŚưǀŝ�ƾƯŚưţ�Ŷƿŵ�ƹ�ƵŶƃ�ƪƯŚƧ�ƶƴƿŚƘƯ�ƹŹřŵ�żƿƺŬ

�Śŝ�ǇƺƧŚƯ�ŢƯŚŴƋ�ƹ�ƲƬƴſř�ƽƺƬŝŚţ�Śŝ�ŹŚưǀŝêOCT�ŢǀƘƋƹ�ƹ�
ŶƳŶƃ�ƾſŹźŝ�ƾƟřźĭƺƿĦƳō�ƲǀŘſŹƺƬƟ� Śŝ�ƲǀţŹ�ơƹźƗ� ��ƾƯŚưţ�Żř
Ŷƃ�Ÿųř�ƾŞŤƧ�ƶƯŚƳ�ŢƿŚƋŹ�ƵŶƃ�śŚŴŤƳř�ƱřŹŚưǀŝ���ƽźǀĭ�ƶƳƺưƳ
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�� ƱřŹŚưǀŝ� ƾƴſ� ƲǀĮƳŚǀƯëtêéŵƺŝ� ƩŚſ� �� ��šŚǀƇƺƈų
�ƶŝ� ŵƹŹƹ� ƱŚƯŻ� Źŵ� ƱřŹŚưǀŝ� ŹřŹŵř� ƹ� Ʊƺų�ƂƿŚƯŻō� ƶŝ� ƍƺŝźƯ

�ƩƹŶū�Źŵ�ƶƘƫŚƐƯæŢſř�ƵŶƯō���ƾƯ�ƶƔůǈƯ�ƶĩ�ƶƳƺĮƳŚưƷ�ŵƺƃ�
ŚŤƃŚƳ�żĩƺƬĭ�ƎſƺŤƯ�ŮƐſƾƿŝ�ǀƱřŹŚư�mg/dl�ëåtæêê�Ưƾ��ŶƃŚŝ

ƶĩŹřŶƤƯ�ƩŚƯźƳ� ŮƐſ� ƶŝ� ŢŞƀƳ� Ʊō�ŝƺƬĭƺưƷ�ǀ� ƲA1C�
ƵŻřŶƳř�ĭǀźƽƟřźĭƺţřƹźĩ� Ɓƹźŝ� ƵŶƃ�ƾ��ÔÓ�Îtéë�ìŶƇŹŵ���

ƳřƺŴưƷƾŵŹřŵ����ƲǀƴĤưƷ��ŶƿźƀǀƬĭ�ƽźţ�ƾƯźſ�ŮƐſ�ƲǀĮƳŚǀƯ�
ëHDL�ƹ�LDLŵƹŹƹ�ƱŚƯŻ�Źŵ�ƱřŹŚưǀŝ��ƩŚƯźƳ�ŹřŶƤƯ�ƹ�ƶƘƫŚƐƯ�ƶŝ�

ŶƷŵ�ƾƯ�ƱŚƄƳ�řŹ�Ʊō��ƾƴǀƫŚŝ�ƮƿǈƗ�Żř�ƵŶƯō�ŢſŶŝ�ŪƿŚŤƳ��źĮƿŵ�ƹ
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�Ʋƿř�ƵŶƴƷŵ�ƱŚƄƳ�Ʊō�ƖƐƣ�Żř�žě�ƵŚƯ�Ĩƿ�ƹ�ƹŹřŵ�żƿƺŬţ�Żř�žě
�ŶƘŝ�ƹ�ƪŞƣ�ƮƄģ�źƷ�Źŵ�ƾƿŚƴǀŝ�šŶů�ƲǀĮƳŚǀƯ�ƶƀƿŚƤƯ�ƶĩ�Ţſř
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�Źŵ�ƹŹřŵ�ƖƐƣ�Żř�žě�ƵŚưĪƿ�ƹ�ƹŹřŵ�ƖƐƣ�ƱŚƯŻ�Źŵ�Ŷƿŵ�ƲǀĮƳŚǀƯ

1. Low Density Lipoprotein (LDL) 
2. Interlukin-6 (IL-6) 
3. Nitric Oxide Synthesize (NOS) 

5. Age Related Macular Degeneration (AMD) 
6. Optical Coherence Tomography (OCT) 
7. High Density Lipoprotein (HDL) 
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ųř� ƮƄģ� źƷ� ƵŵřŶƳ� ƱŚƄƳ� řŹ� ƽŹřŵ� ƾƴƘƯ� ƝǈŤ�ëç�å�ƹ�
ëí�ç p��Źŵ�ǇƺĩŚƯ�ƽżĩźƯ�ƶǀůŚƳ�Źŵ�ƲǀţŹ�ŢƯŚŴƋ�ƲǀĮƳŚǀƯ�ƹ�

��ƽŹřŵ�ƾƴƘƯ�ƝǈŤųř�ƹŹřŵ�ƖƐƣ�Żř�žě�ƵŚưĪƿ�ƹ�ƹŹřŵ�ƖƐƣ�ƱŚƯŻ
�Ţſř�ƶŤƃřŶƳ�ìê�å�ƹ�íë�å p����ƶƔůǈƯ�ƵŶƃ�ƭŚŬƳř�żǀƫŚƳō�Źŵ

�ƝźƈƯ�ƶĩ�ŵƺƃ�ƾƯçåƺƫ�ƭźĮǀƬǀƯ�ř�šŶƯ�ƶŝ�ƾĩřŹƺų�ƲǀţŚŤſè�
ƵŚƯŹŵ�ƾŤŝŚƿŵ�ƽǇƺĩŚƯ�ƭŵř�ƹ�ƾƿŚƴǀŝ�šŶů�Źŵ��ƹ�ŢſřŹ�ƮƄģ�

ĚģǀţŹ�ƶŝ�ǈŤŞƯ�ƱřŹŚưǀŝ�ƾŤŝŚƿŵ�ƾţŚěƺƴ�řŹ�ƽŹřŵ�ƾƴƘƯ�ƝǈŤųř�
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�ƲǀţŚŤſř�ŢŞŨƯ�ŹŚŧō�ƅƺƈų�Źŵ�ƽŵŶƘŤƯ�šŚƘƫŚƐƯ�ŶƴģźƷ
źě�ŮƐſ�ƂƷŚĩ�ŢƸū�ƲǀţŚŤſřƺƫ�ƅƺƈŴŝ�ƹ�ŚƷ�ƹ�ƽŶǀĜǀƫ�ƪǀƟƹ

�ƵŶƃ� ƭŚŬƳř�ƂƷŚĩ�Ʋƿř� Żř� ƪƇŚů� ƶƿƺƳŚŧ� ƹ� ƶǀƫƹř�šřźŧř� ŵƺŞƸŝ
�źŧř� ƵĦƿƺŝ� ŚƷ� ƲǀţŚŤſř�ƂƤƳ� źŝ� źǀųř� ƽŚƸƫŚſ� šŚƘƫŚƐƯ� �Ţſř

� źǀƔƳ� ƾŝŚƸŤƫř� ƽŚƷ� ŹƺŤĩŚƟ� ƂƷŚĩ� Źŵ� ŚƸƳō� ƮǀƤŤƀƯTNFá�ƹ�
� ŵŚůŻŚƟ� ƲǀŘţƹźě(hsCRP)ƶŤƃřŵ��ŶƳř� ��ƂƤƳ� źĮƿŵ� ƝźƏ� Żř

ƲǀţŚŤſř��źǀƀƯ�ŵƺŞƸŝ�Źŵ�ŚƷNO�żǀƳ�ƹ��ƂƷŚĩ�Źŵ�Ʊō�ƮǀƤŤƀƯ�ƂƤƳ
LDL�ƲǀƬţƹŶƳř�ƹ�ƵŶƃ�ƵŶǀƀĩř�ƽŚƷ�æ�(ET-1)�źƿŸěŚƳ�śŚƴŤūř�

ƲǀţŚŤſř�ƂƤƳ�źŝ�ŢƫǇŵ�ƹ�Ƶŵƺŝ�ŹƺŤĩŚƟ�ŭǈƇř�ƹ�ŵƺŞƸŝ�Źŵ�ŚƷ��ƽŚƷ
ŵŹřŵ�ƩŚǀƬţƹŶƳř���ħǈě�ƂƷŚĩ��źĮƿŵ�ŢŞŨƯ�ƂƤƳ�ƽĥŚƟƹźĩŚƯ�ƽŚƷ

ƲǀţŚŤſř�ƾƯ� ŚƷ��ƵŶƃ�ƵŹŚƃř�Ʊō�ƶŝ�źţŶƿŶū�šŚƘƫŚƐƯ�Źŵ�ƶĩ�ŶƃŚŝ

Ţſř� �Ɵř� ƂƤƳƲǀţŚŤſř� ĨǀŤǀƫƺƴƿźŞǀƟ� ƵŶƴƷŵ� Ƃƿřż��żǀƳ� ŚƷ
�ŚţŶưƗ� ƶĩ� Ƶŵƺŝ� ƮƸƯ� ŹŚǀƀŝ� ƶƿƺƳŚŧ�ƽŚƷ�Ŝǀſō� Żř�ƽźǀĭƺƬūŹŵ

�ƂƿřżƟř�ƮƀǀƳŚĪƯ�Śŝ�řŹ�ƪưƗ�Ʋƿřt-PA�ŹŚƸƯ�ŹƺŤĩŚƟ��ƱŚǀŝ�ŹŚƸƯ�ƹ�
ŶƴƷŵ�ƾƯ�ƭŚŬƳř�Ʊĥƺƴǀưſǈě�źĮƫŚƘƟ�ƵŶƴƴĩ���ƾŤƳō�ƂƤƳ�ƲǀƴĤưƷ

źŧř�Żř�żǀƳ�ƾŞƈƗ�ƽżĩźƯ�ƮŤƀǀſ�ŢǀƘƋƹ�ŵƺŞƸŝ�ƹ�ƾƳřŶǀƀĩř�šř
ƲǀţŚŤſř� ŶǀƠƯ�ƾƯ� ŚƷ�ƩŚſ� Źŵ� ƶĩ� ŶƃŚŝ��ƶūƺţ� ŵŹƺƯ� źǀųř� ƽŚƷ

�Ţſř�ƶŤƟźĭ�Źřźƣ�ƲǀƤƤŰƯ�æè�ææ����
�ŹřŶƤƯ� ƶŝ�ƾĩřŹƺų�ƲǀţŚŤſřƺƫ�ƅźƣ� źŧř� �źƋŚů�ƶƘƫŚƐƯ� Źŵ

çå� šŶƯ� ƶŝ� ƶƳřŻƹŹ� ƭźĮǀƬǀƯ�è�ƾţŚěƺƫƺĩŚƯ� ƮƿǈƗ� ƽƹŹ� ƵŚƯ�
�Ʋƿř�źŧř�Żř�ƽŹřŵ�ƾƴƘƯ�ƽŹŚƯō�ŪƿŚŤƳ�ƾƫƹ�Ŷƿŵźĭ�İſŹźŝ�ƾŤŝŚƿŵ

ƽƹŹ�źŝ�ƹŹřŵŶƯŚǀƳ�ŢſŶŝ�ǇƺĩŚƯ�ŢƯŚŴƋ�ƹ�ƾƿŚƴǀŝ�šŶů����Źŵ
� ĨǀţŚưŤƀǀſ� ŹƹźƯ� ĨƿMire�žƿŵ� �ŶƳŵřŵ� ƱŚƄƳ� ƱŹŚĪưƷ� ƹ�

ƾƯ�ƾţŚěƺƴǀţŹ�ĨǀŤŝŚƿŵ�ƶŝ�ǈŤŞƯ�ƱřŹŚưǀŝ�Źŵ�ƾƯŶǀĜǀƫ��źǀǀƜţ�Śŝ�ŶƳřƺţ
�ƮŤƀǀſ�ƱŵřŵCoagulation-Fibrinolytic�ƶŤǀƬǀŝŚŘƯźě�Źŵ�źǀǀƜţ�ƹ�

ƩƺƬſ� ŜƿźŴţ� �ƾƣƹźƗ��ƂƿřżƟř� ƹ� ƩŚǀƬţƹŶƳř� ƽŚƷ
Źōŵƺƃ�ƾţŚěƺƴǀţŹ�ŢƟźƄǀě�ŜūƺƯ�ŻƹźƬĪſřƺƿźţ��ê����

�ƵŶƃ�ŭǈƇř�Ŷƿŵ�ƲƿźŤƸŝ�ƲǀĮƳŚǀƯ��Ŷůřƹ�ŚŝlogMAR�È��ƹ�
�ƵŚƯ�ƶſ�ƹ�ƶƘƫŚƐƯ�ƶŝ�ŵƹŹƹ�ƱŚƯŻ�Źŵ�ƱřŹŚưǀŝ�ƽǇƺĩŚƯ�ŢƯŚŴƋ

� ƱŚƯŹŵ� ƕƹźƃ� Żř� žě��ƅźƣ� ƝźƈƯ� ƵŹƹŵ� ƶưţŚų� ƱŚƯŻ
ƲǀţŚŤſƺƫ��� ƹŹřŵ� ƖƐƣ� Żř�žě� ƵŚưĪƿ� ƹ�washoutƾƿƹŹřŵ�� ��Śŝ

ƀţ� Żř� ƵŵŚƠŤſř� ŢANOVA� ƩƹŶū� Źŵ� ƵŶƃ� ƽźǀĭ� ƵŻřŶƳř�ç�
Ţſř�ƵŶƃ�ƶŤƃƺƳ� 
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ŢŝŚƿŵ�źŝ�ƵƹǈƗ�ŹƺĩŸƯ�ƶƘƫŚƐƯ�ƱřŹŚưǀŝ�ƪŝŚƣ�ƾƯŶǀĜǀƫ�žƿŵ��
�ƾƯźſ�ŮƐſ�ƲǀĮƳŚǀƯ�ƾƫƹ�ŶƳř�ƶŤƃřŵ�żǀƳ�ƶūƺţŶǀĜǀƫ�ƱřŹŚưǀŝ�Źŵ�

�ŵƹŶů� Źŵ�ŢŝŚƿŵ� ŵƺūƹ� ƮƛźǀƬƗ� ƶƘƫŚƐƯ� ƶŝ� ŵƹŹƹ� ƱŚƯŻ� Źŵ� ŚƯ
ƾƯ�ŢƟŚƿŹŵ�ƹŹřŵ�ƱŚƄŤŝŚƿŵ�ƽřźŝ�ƎƤƟ�ƹ�Ƶŵƺŝ�ƩŚƯźƳ�Ƶŵźĩ�ŶƳř���Źŵ

� Ǝſƺţ� ƶĩ� źĮƿŵ� ƶƘƫŚƐƯLudwigŶƳŵřŵ� ƭŚŬƳř� ƱřŹŚĪưƷ� ƹ��
ŚŤſř�ƶĩ�ŶƳŵźĩ�ƶƔůǈƯƲǀţ��ŶƳŹřŵ�ǇŚŝ�ƩźŤƀƬĩ�ƶĩ�ƾƳřŹŚưǀŝ�Źŵ�ŚƷ

ƾƯ��ŚƸƴţ� ƶƳ� ƶƬǀſƺƴƿŶŝ� ƹ� ƩźŤƀƬĩ� żŤƴſ� ŹŚƸƯ� ŜūƺƯ� ŶƴƳřƺţ
�Źŵ� ŹǇƺĪſřƹƹźĪǀƯ� ƉŹřƺƗ� ƶĪƬŝ� ŹǇƺĪſřƹƹźĩŚƯ� ƉŹřƺƗ

Ʒŵ�ƂƷŚĩ�řŹ�ƾŤŝŚƿŵ�ƾţŚěƺƴǀţŹ�ƶŝ�ǈŤŞƯ�ƱřŹŚưǀŝƴ�Śŝ�ŹƺƐƴǀưƷ�ƹ�Ŷ
�ƖƳŚƯ� ƾŤĩǈě� ƖưŬţ� ƹ� ƺǀţřŶǀƀĩř�ŽźŤſř� �śŚƸŤƫř� Ʊŵźĩ� ŹŚƸƯ

ĪƄţƺƃ�ŻƺŞƯƹźţ�ƪǀƳŶ��æê�æé����żǀƳ�ơƺƟ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƱřŹŚưǀŝ
źŝ��ƶƘƫŚƐƯ�ƝǈųźƋŚůŶƳř�ƶŤƃřŵ�ƾƿǇŚŝ�ƩƹźŤƀƬĩ����

� ƶƘƫŚƐƯ� ŹŵLiƁƺƯ� Źŵ� ŚƷ� ƲǀţŚŤſř� źǀŧŚţ� ƱřŹŚĪưƷ� ƹ��
�ƾƿřźŰƇ�ƶĩ�źţǇŚŝ�Ʊƺų�Ŷƴƣ�ƹ�ƵŶƃ�ĨǀŤŝŚƿŵ�ƾŝźŬţ�šŹƺƇ�ƶŝ

�Żřmg/dl�çêåŶƴŤƃřŵ���řŵ�ƱŚƄƳŚƷƹŹřŵ�Ʋƿř�ƶĩ�ŵƯ�ƾ�ŶƴƳřƺţƳŚƯ��Ɩ
�ƱŶƃ�ƞǀƘƋTight junction� ŹŚƸƯ�ƹ�ƾƫƺƬſ�Ʋǀŝ�ƽŚƷ�TNF�

ƾƯ�ƾŤŝŚƿŵ�ƾţŚěƺƴǀţŹ�Źŵ�ƾŝŚƸŤƫř�ŹƺŤĩŚƟ�Ƃǀě�ƶĩ�ŚƠƫō��ƹ�ƵŶƃ�ŶƃŚŝ
ƾƳƺų�Ŷſ�ƱŵŹƺų�ƮƸŝ�ƖƳŚƯ� ƶƬǀſƹ�ƲƿŶŝ��ƹ�ƮƄģ�Źŵ�ƾƴǀţŹ�

ŶƳƺƃ��ƲǀţŹ�ƭŵř�æë��ƫƹ�ƾŚƯ�ƶƘƫŚƐƯ�Źŵ��Żř�žě�è�Śŝ�ƱŚƯŹŵ�ƵŚƯ�
ƺƫřţŹ� ŢƯŚŴƋ� Źŵ� ƽŹřŵ� ƾƴƘƯ� ƂƷŚĩ� ƲǀţŚŤſ�ƶǀůŚƳ� Źŵ� Ʋǀ

ŶƄƳ�ƶƔůǈƯ�ǇƺĩŚƯƶĩ�ƾƯ�źƔƳ�ƶŝ��ŶſŹŢƬƗ��řƿ�šƹŚƠţ�Ʋ�šŶƃ
ŵƿ� ŢŝŚ�ŹŵƶƘƫŚƐƯ� ŵŹƺƯ� Ƶƹźĭ��ŶƃŚŝ�źŝ� Źŵ�Źſƾ��Ɲǈųźŝ� ŚƯ�

�ƶƘƫŚƐƯli�ŝǀřŹřŵ�ƱřŹŚưƽƵŵƺŝ�ƵŶƃ�ƩźŤƴĩ�ƱƺųŶƴƣ��ŶƳř��mg/dl�
ëåtæêê�ƪŝŚƤƯ�Źŵ�mg/dl�çêå�!��� 

�ƽźĮƿŵ� ƶƘƫŚƐƯ� ŹŵMiyahara�ƾƿŚƷ�ƁƺƯ� ƶŝ� ƱřŹŚĪưƷ� ƹ�
� ƶĩ�Ʊƺų� Ŷƴƣ� ƹ� ŶƳŵƺŝ� ƵŶƃ�ŢŝŚƿŵ� ŹŚģŵ�ƾŝźŬţ�šŹƺƇ� ƶŝ�

�ƽǇŚŝmg/dl�çêå�šŶƯ� ƶŝ� ŶƴŤƃřŵ�ç�ƾĩřŹƺų�ƲǀţŚŤſř� ƶŤƠƷ�
Ƶŵřŵ�žĜſ���ƵŶǀŞƀģ�ƽŚƷ�ŢǀſƺĪƫ� ŵřŶƘţ� ƶĩ� ŶƳŵźĩ� ƶƔůǈƯ�

�ŶƷŚƃ�Ƶƹźĭ�ƶŝ�ŢŞƀƳ�ƲǀţŹ�ƾŤƟŚŝ�ƪųřŵ�ƹ�ơƹźƗ�ƭƺǀƬţƹŶƳř�ƶŝ
�Ţſř�źŤưĩ�ƽŹřŵ�ƾƴƘƯ�ŹƺƐŝ�éæ���ƶŝî�ìç���æì���ƶƘƫŚƐƯ�Źŵ�

źĭ�Śŝ�ŵŹƺƯ�Ƶƹźĭ�ŹƺĩŸƯƱŚƳō�Ʊƺų�Ŷƴƣ�ƹ�Ƶŵƺŝ�ĨǀŤŝŚƿŵ�ƶĩ�ƾƷƹ�
Ƶŵźĩ�ŢƟŚƿŹŵ�ƲǀţŚŤſř� ƹ� Ƶŵƺŝ� ƩźŤƴĩ�ŢŰţ� ƹŹřŵ� Śŝ��ƶƀƿŚƤƯ� ŶƳř

Śƴŝ�Ţſř�ƵŶƄƳ�źŝ�ƾưƳ�Ʋƿř�ƫŚƐƯ�Śŝ�Ʊřƺţ�Ʊƺų�Ŷƴƣ�ƱřŹŚưǀŝ�ƶĩ�ŚƯ�ƶƘ
ƽźŤưĩ�ŵźĩ� ƶƀƿŚƤƯ� ŶƳř� ƶŤƃřŵ��mg/dl�ëåtæêê�ƪŝŚƤƯ� Źŵ�
mg/dl�çêå�!����

ƹ� ƾưĪƀƿř� ƂƿřŶǀěƟř�� ƂƿřżVEGF��Vascular 

endothelial growth factor����Ţſř�ŢŝŚƿŵ�ƵŶưƗ�ƉŹřƺƗ�Żř
�æî�æí���ƪǀƫŵ�ƲǀưƷ�ƶŝ�Śŝ�Ĩǀưƀƿř�ƢƏŚƴƯ�Ʊŵźŝ�Ʋǀŝ�Żř�ŚţŶưƗ�

Źżǀƫ�ŹŚƸƯ� ƽŚƷƹŹřŵ� Żř� ƵŵŚƠŤſř� ƹ� �ƾěřźţ�� ƵŶƴƴĩVEGF�ƽřźŝ�
ƾţŚěƺƴǀţŹ�ƉŹřƺƗ�Żř�ƽźǀĭƺƬū��ƾŤŝŚƿŵ�řŹŶƳř�ƶŤƀƳřŵ�źŧƺƯ���źƷ

ƠƯ�ƂƤƳ� ŚƯƺưƗ� ŶƴģǀţŚŤſř� ŶǀƲ��ŵŹƺƯ�ƞƬŤŴƯ�šŚƘƫŚƐƯ� Źŵ� ŚƷ
ųźŝ�ŚƯř�Ţſř�ƶŤƟźĭ�Źřźƣ�ƵŹŚƃřƾƳ�šŚƘƫŚƐƯ�ǀ�ƝźƈƯ�ƵƺŰƳ�ƶŝ�ż

řƿ�ƹŹřŵ�ƖƐƣ�ƵƺŰƳ�ƶĩ�Ţſř�ƵŶƃ�ƆŴƄƯ�ƹ�ƶŤƃřŵ�ƵŹŚƃř�ƹŹřŵ�Ʋ
�ƖƐƣ�ƅƺƈŴŝ�ƹƾƳŚƸĭŚƳƯ�Ʊō�ƾ�ƠƬŤŴƯ�ƉŹřƺƗ�Śŝ�ŶƳřƺţƾƔƳ�ǀ�ź

řżƟřƿŤƣƺƯ�ŵŚů�Ƃƾƫ�ǀĜǀŶ�ŵ�ƶŝ�ƶƯŶƇ�ƹ�ŚƷƿƬţƹŶƳř�ƵŹřƺǀ�ơƹźƗ�ƩŚ
ƺţŶƃŚŝ� ƭř�çå�çæ��ƶƗƺưŬƯ�ř�ƿŚƃ� ŶƷřƺƃ�Ʋƿř� źŝ�ŢƫǇŵ� Ŷƿ�Ʋ
ƣřƹƘǀƃřŵ�Ţřƺƫ�ƝźƈƯ�šřźŧř�Ǉƹř�ƶĩ�ŶƴƃŚŝ�ƶŤţŚŤſǀƲƯ�ƾ��ŶƳřƺţ

ŹƺŤĩŚƟ� šŹƺƈŝ� řŶŤŝř� ŹŵŚƷƽſŹźŝ� ƪŝŚƣ�ƾŝ�ǀƃƺǀưǀŚƾƿ�ŶƃŚŝ�
ƶĪƳō� ƱƹŶŝšřźŧř� ƱřƺŤŝ�ƫŚŝ�ǀƴƾō� źŝ�Ʊě�ǀŵƺưƳ� řŶ� �ƟźƏ� ŻřƾŹŵ��
Żō� ƭŚŬƳřŚƯƿſŹźŝ� ƹ�šŚƄƾ�ŚƷƽźƈƯ� ƶŝ�ƍƺŝźƯ�ţŚŤſř�Ɲǀ�ŚƷ�Ʋ

ŚŝƿŚŤƳ�ƹ�ƶūƺţ�ƹŹřŵ�ƖƐƣ�ƵƺŰƳ�ƶŝ�Ŷƿ�ƶŝ�ƶūƺţ�Śŝ� řŹ�šŚƘƫŚƐƯ�Ū
ŻŹř�ŵŹƺƯ�ƱōƿŝŚƾƀƠţ�ƹ�ǀř�ƶĩ�ŵřŵ�Źřźƣ�źƿŚŤƳ�Śŝ�źƯř�Ʋƿ�ƶƘƫŚƐƯ�Ū

ƳřƺŴưƷ�źƋŚůƾŝ�ƹ�ƶŤƃřŵ�ǀſŹźŝ�źĮƳŚƾŚƷ�ŹƺŤĩŚƟ�ƶŝ�ƶūƺţ�ƹ�ƽ�
ŝǀƃƺǀưǀŚƾƿŹƺŤĩŚƟ�ŹŚƴĩ�Źŵ��ŚƷƽƫŚŝ�ǀƴƾŻŹř�Źŵ�ƿŝŚƾ�Źŵ�ƹŹřŵ�źŧř�
řƿŻř�ƶŤſŵ�Ʋŝ�ǀŢſř�ƱřŹŚư��ƟźƏ�ŻřƾŚŝ�ŚŤƳ�ƶŝ�ƶūƺţ�ƿŚƐƯ�Ūƫ�šŚƘ

ųřǀƯ�źƔƴŝ�źƾ�Śƃ�ŶſŹƿ�Żř�žě�ƹŹřŵ�ŵŚů�ƖƐƣ�Ŷè��ƶŝ�ǈƯŚĩ�ƵŚƯ
ŝ�ƖƠƳǀƳ�ƶĩ�ŶƃŚŞƳ�ŹŚưǀŝ�šŚƘƫŚƐƯ�ƶŝ�ŻŚǀůřźƏ�Śŝ�źŤƄƾ�řŹ�šƹŚƠŤƯ�

ŝ�Źŵ�ƅƺƈŴŝǀţŹ�Śŝ�ƱřŹŚưǀţŚěƺƴƾŵ�ƿŤŝŚƾƯ�ŜƬƏ�ƾ�ŚưƳƿŶ���
��

É�Ì³�ÄnÌf¿��
Ƴ� ƶŝ� ƶūƺţ� Śŝ��ƶƘƫŚƐƯ�Ʋƿř�ŪƿŚŤ��ƾĩřŹƺų�ƝźƈƯçå�ƾƬǀƯ�

ƅźƣ�ƭźĭ��šŶƯ�ƶŝ�ƲǀţŚŤſřƺƫèƵŚƯ�ƽƹŹ��ƭŵř�ƹ�ƾƿŚƴǀŝ�šŶů�
ƶĩ� ƾƳřŹŚưǀŝ� Źŵ� ǇƺĩŚƯƾţŚěƺƴǀţŹ�ŶƳŹřŵ� ƾŤŝŚƿŵ��ƾƴƘƯ� šřźŧř�

ŵŹřŶƳ�ƽŹřŵ�Ʋƿř� Źŵ� Ʊō�ƾƳřŶǀƀĩř�ƾŤƳō�šřźŧř� Żř� Ʊřƺţ�ƾưƳ� ƹ�
ŵźĩ� ƽŹřŵźŝ� ƵźƸŝ� ƶƴǀƯŻ� �ƶĪƴƿř�Śƿ� ƹ� šŶƯ� ŻřŹŵ� ƝźƈƯ� Śƿō�

ƾƯ� źţǇŚŝ�ƽŚƷŻƹŵ�Ƴřƺţźǀų� Śƿ� ŶƷŵ� ƱŚƄƳ� ŵƺų� Żř� řŹ�ƾţřźŧř� Ŷ��
ŵŹřŵ�ƾƬǀưĪţ�šŚƘƫŚƐƯ�ƶŝ�ŻŚǀƳ���

��
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