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XOFHU�RI�UDWV��1LKRQ�6KRNDNLE\R�*DNNDL�=DVVKL��������
9RO������1R�����3������²�����

����.UXLV�:���+DGGDG�$���3KLOOLSV�6��)��&KHQRGHR[\FKROLF�
DQG� XUVRGHR[\FKROLF� DFLGV� DOWHU� PRWLOLW\� DQG� ÁXLG�
WUDQVLW�LQ�WKH�FDQLQH�LOHXP��Digestion��������9RO������
1R����3�����²����

����.XQVFK�6���1HHVVH�$���/LQKDUW�7���1HOO�&���*UHVV�7��0���
(OOHQULHGHU�9��3URVSHFWLYH�HYDOXDWLRQ�RI�GXRGHQRJDV-
WURHVRSKDJHDO� UHÁX[� LQ� JDVWURHVRSKDJHDO� UHÁX[� GLV-
HDVH�SDWLHQWV�UHIUDFWRU\�WR�SURWRQ�SXPS�LQKLELWRU�WKHU-
DS\��Digestion��������9RO������3�����²����

����.XUW]� :�� 7KHUDSHXWLVFKHZLUNXQJHQ� GHU� XUVRGHR[\-
FKROVDXUH��8'&��DQOHEHU�XQG�PDJHQ�GDUP�WUDNW��Ver-
dauungskrankheiten��������9RO������3�����²����

����/HRQHWWL� *��� 8UEDQR� 9��� )RUWH� $��� %RVFR�0�� 5��� 1DV-
WL�$��*���6LPRQHOOL�,���7FKLNRND�%���%H]]L�0��3RO\SRLG�OH-
VLRQV� RI� WKH� JDOOEODGGHU�� GLDJQRVWLF� DQG� WKHUDSHXWLF�
SUREOHPV��G. Chir��������9RO������1R����3�����²����

����2]ND\D� 0��� (UWHQ� $��� 6DKLQ� ,��� (QJLQ� %��� &LIWFL� $���
&DNDO�(���&D\GHUH�0���'HPLUEDV�%���8VWXQ�+��7KH�HI-
IHFW� RI� XUVRGHR[\FKROLF� DFLG� WUHDWPHQW� RQ� HSLGHU-
PDO�JURZWK�IDFWRU�LQ�SDWLHQWV�ZLWK�ELOH�UHÁX[�JDVWUL-
WLV�� Turk. J. Gastroenterol�� ������ 9RO�� ���� 1R� ���
3�����²����

����3D]]L� 3��� 6FDOLD� 6��� 6WDEHOOLQL� *�� %LOH� UHÁX[� JDVWULWLV�
LQ�SDWLHQWV�ZLWKRXW�SULRU�JDVWULF�VXUJHU\�� WKHUDSHXWLF�
HIIHFWV�RI�XUVRGHR[\FKROLF�DFLG��Cur. Ther. Res��������
9RO������3�����²����

����5LFKWHU�-��(��'XRGHQRJDVWULF�UHÁX[�LQGXFHG��DONDOLQH��
HVRSKDJLWLV�� Curr. Treat. Opin. Gastroenterol�� ������
9RO�����3����²���

����5LFKWHU�-��(��,PSRUWDQFH�RI�ELOH�UHÁX[�LQ�%DUUHWW·V�HVR-
SKDJXV��Dig. Dis. Sci��������9RO�����3�����²����

����6LGGLTXL�$���5RGULJXH]�6WDQOH\�6���=XEDLGL�6���0LQHU�3��%��
-U�� (VRSKDJHDO� YLVFHUDO� VHQVLWLYLW\� WR� ELOH� VDOWV� LQ� SD-
WLHQWV�ZLWK�IXQFWLRQDO�KHDUWEXUQ�DQG�LQ�KHDOWK\�FRQWURO�
VXEMHFWV. Dig. Dis. Sci. 2005��9RO������1R����3����²���

����6WHIDQLZVN\�$��%���7LQW�*�6���6SHFN�-���6KHIHU�6���6DOHQ�*��
8UVRGHR[\FKROLF�DFLG�WUHDWPHQW�RI�ELOH�UHÁX[�JDVWULWLV��
Gastroenterology��������9RO������3������²�����

����7KDR�7��'���5\X�+��&���<RR�6��+���5KHH�'��.��$QWLEDFWHULDO�
DQG�DQWL�DWURSKLF�HIIHFWV�RI�D�KLJKO\�VROXEOH��DFLG�VWD-
EOH�8'&$�IRUPXOD�LQ�+HOLFREDFWHU�S\ORUL�LQGXFHG�JDVWUL-
WLV�� Biochem. Pharmacol�� ������ 9RO�� ���� 1R� ����
3������²�����

����9DH]L�0��)���5LFKWHU�-��(��'RXEOH�UHÁX[��GRXEOH�WURXEOH��
Gut��������9RO������3�����²����

����9HQWXUD�3���*LUROD�0���*HUPRJOL�5��$�GRXEOH�EOLQG�FRQ-
WUROOHG�WULDO�RI�WKH�HIÀFDF\�DQG�VDIHW\�RI�WDXURK\GURGH-
R[\FKROLF�DFLG�LQ�WKH�WUHDWPHQW�RI�G\VSHSWLF�GLVWXUEDQF-
HV�DVVRFLDWHG�ZLWK�JDOO�VWRQHV�RU�RWKHU�KHSDWLF�GLVRU-
GHUV��Clin. Drug Invest��������9RO������1R����3����²���

����9HUH�&��&���&D]DFX�6���&RPDQHVFX�9���0RJRDQWD�/���5R-
JRYHDQX� ,��� &LXUHD� 7�� (QGRVFRSLFDO� DQG� KLVWRORJLFDO�
IHDWXUHV�LQ�ELOH�UHÁX[�JDVWULWLV��Rom. J. Morphol. Em-
bryol��������9RO������1R����3�����²����

ǟǐǖ���������������������������������@�������
GRL�����������YNS�����������

ǒǱǷȃǹȇǵ�ǼǱȀǷȊǶǽ�Ǵ�ǺǽǺǭǱǹǹǺǽǾǴ�
ǱǯǺ�ǻǬǾǺǯǱǹǱǳǬ�Ǵ�ǷǱȃǱǹǴȋ��
ǻǼǴ�ȁǼǺǹǴȃǱǽǶǺǸ�ǻǬǹǶǼǱǬǾǴǾǱ

Ǚ��Ǎ��ǏǿǭǱǼǯǼǴȂ���Ǚ��ǎ��ǍǱǷȋǱǮǬ���Ǐ��ǘ��ǗǿǶǬȄǱǮǴȃ����
ǌ��ǎ��ǪǼȈǱǮǬ�
1ǘǹǺǯǺǻǼǺȀǴǷȈǹǬȋ�ǶǷǴǹǴǶǬ�©ǔǹǾǺ�ǝǬǹǬª��ǚǰǱǽǽǬ��ǟǶǼǬǴǹǬ
2ǐǺǹǱȂǶǴǵ� ǹǬȂǴǺǹǬǷȈǹȇǵ� ǸǱǰǴȂǴǹǽǶǴǵ� ǿǹǴǮǱǼǽǴǾǱǾ��
ǟǶǼǬǴǹǬ
ǖǷȊȃǱǮȇǱ�ǽǷǺǮǬ��ȀǴǳǴǺǷǺǯǴȃǱǽǶǴǵ�Ǵ�ǻǬǾǺǷǺǯǴȃǱǽǶǴǵ�
ǲǱǷȃǹȇǱ�ǼǱȀǷȊǶǽȇ��ǻǬǾǺǯǱǹǱǳ��ȁǼǺǹǴȃǱǽǶǴǵ�ǻǬǹǶǼǱǬ-
ǾǴǾ��ǶǷǴǹǴǶǬ��ǰǴǬǯǹǺǽǾǴǶǬ��ǷǱȃǱǹǴǱ

ǐǿǺǰǱǹǺǯǬǽǾǼǬǷȈǹȇǵ� ǼǱȀǷȊǶǽ� �ǐǏǜ�� ǸǺǲǱǾ� ǭȇǾȈ� ǶǬǶ�
ǻǬǾǺǷǺǯǴȃǱǽǶǴǸ�� Ǿ�� Ǳ�� ǮǺǳǹǴǶǬǾȈ� ǻǼǴ� ǼǬǽǽǾǼǺǵǽǾǮǬȁ�
ǻǴȅǱǮǬǼǱǹǴȋ�ǽ�ǹǬǼǿȄǱǹǴȋǸǴ�ǸǺǾǺǼǴǶǴ��ǾǬǶ�Ǵ�ȀǴǳǴǺ-
ǷǺǯǴȃǱǽǶǴǸ�� ǜȋǰ� ǬǮǾǺǼǺǮ� ǽȃǴǾǬȊǾ�ǐǏǜ� ǳǬȅǴǾǹȇǸ�ǸǱ-
ȁǬǹǴǳǸǺǸ�� ǶǺǾǺǼȇǵ� ǻǺǳǮǺǷȋǱǾ� ǻǼǺǾǴǮǺǽǾǺȋǾȈ� ǬǶǾǴǮǴ-
ǳǬȂǴǴ� ǰǼǱǸǷȊȅǱǵ� ǴǹȀǱǶȂǴǴ�Helicobacter pylori�� ǛǼǴ�
ǺǽǷǬǭǱǮǬǹǴǴ�ǐǏǜ�ǻǺǮȇȄǬǱǾǽȋ�ǼǴǽǶ�ǻǱǻǾǴȃǱǽǶǺǵ�ȋǳǮȇ�
ǰǮǱǹǬǰȂǬǾǴǻǱǼǽǾǹǺǵ�ǶǴȄǶǴ��ǐǼǿǯǴǱ�ǬǮǾǺǼȇ��ǹǬǻǼǺǾǴǮ��
ǽȃǴǾǬȊǾ�ǐǏǜ�ȀǬǶǾǺǼǺǸ�ǮǺǳǹǴǶǹǺǮǱǹǴȋ�Ǵ�ǻǼǺǯǼǱǽǽǴǼǺ-
ǮǬǹǴȋ�ȉǾǺǯǺ�ǳǬǭǺǷǱǮǬǹǴȋ��ǑǽǷǴ�ǐǏǜ��ǯǬǽǾǼǺȉǳǺȀǬǯǱǬǷȈ-
ǹȇǵ�ǼǱȀǷȊǶǽ�Ǯ�ǼȋǰǱ�ǽǷǿȃǬǱǮ�ǸǺǲǹǺ�ǽȃǴǾǬǾȈ�ȀǴǳǴǺǷǺ-
ǯǴȃǱǽǶǴǸǴ�� ǾǺ� ǰǿǺǰǱǹǺǯǬǽǾǼǺȉǳǺȀǬǯǱǬǷȈǹȇǵ� ǼǱȀǷȊǶǽ�
�ǐǏǩǜ��³�ǮǽǱǯǰǬ�ǻǬǾǺǷǺǯǴȃǱǽǶǴǵ�
ǎȇǰǱǷȋȊǾ� ǾǼǴ� ǻǼǴǹȂǴǻǴǬǷȈǹȇȁ� ǸǱȁǬǹǴǳǸǬ� ȀǺǼǸǴ�
ǼǺǮǬǹǴȋ� ǲǱǷȃǹǺǯǺ� ǼǱȀǷȊǶǽǬ�� ǹǱǽǺǽǾǺȋǾǱǷȈǹǺǽǾȈ�
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ǽȀǴǹǶǾǱǼǹǺǯǺ�ǬǻǻǬǼǬǾǬ��ǰǿǺǰǱǹǬǷȈǹǺǱ�ǽǺǰǱǼǲǴǸǺǱ�ǸǺ-
ǲǱǾ�ǽǮǺǭǺǰǹǺ�ǰǺǽǾǴǯǬǾȈ�ǲǱǷǿǰǶǬ�Ǵ�ǻǴȅǱǮǺǰǬ�ȃǱǼǱǳ�ǻǴ-
ǷǺǼǴȃǱǽǶǴǵ�Ǵ�ǹǴǲǹǴǵ�ǻǴȅǱǮǺǰǹȇǵ�ǽȀǴǹǶǾǱǼȇ��ǬǹǾǼǺ-
ǰǿǺǰǱǹǬǷȈǹǬȋ�ǰǴǽǸǺǾǺǼǴǶǬ�³�ǹǬǼǿȄǱǹǴǱ�ǶǺǺǼǰǴǹǬȂǴǴ�
ǸǱǲǰǿ�ǬǹǾǼǬǷȈǹȇǸ��ǻǴǷǺǼǴȃǱǽǶǴǸ�ǺǾǰǱǷǬǸǴ�ǲǱǷǿǰǶǬ�Ǵ�
ǰǮǱǹǬǰȂǬǾǴǻǱǼǽǾǹǺǵ� ǶǴȄǶǺǵ�� ǶǺǾǺǼȇǱ� ǿǻǼǬǮǷȋȊǾ� ǹǬ-
ǻǼǬǮǷǱǹǴǱǸ� ǾǺǶǬ� ǰǿǺǰǱǹǬǷȈǹǺǯǺ� ǽǺǰǱǼǲǴǸǺǯǺ�� ǷǴǶǮǴ-
ǰǬȂǴȋ�ǱǽǾǱǽǾǮǱǹǹǺǯǺ�ǬǹǾǴǼǱȀǷȊǶǽǹǺǯǺ�ǭǬǼȈǱǼǬ�
ǎǾǺǼǴȃǹȇǵ�ǐǏǜ�ȃǬȅǱ�ǼǬǳǮǴǮǬǱǾǽȋ�Ǵǳ�ǳǬ�ǹǱǰǺǽǾǬǾǺȃǹǺ-
ǽǾǴ�ǻǴǷǺǼǴȃǱǽǶǺǯǺ�ǲǺǸǬ��ǶǺǾǺǼǬȋ��Ǯ�ǽǮǺȊ�ǺȃǱǼǱǰȈ��ȃǬȅǱ�
ȋǮǷȋǱǾǽȋ� ǽǷǱǰǽǾǮǴǱǸ�ǬǹǬǾǺǸǴȃǱǽǶǴȁ�ǴǳǸǱǹǱǹǴǵ�ǻǺǽǷǱ�
ǺǻǱǼǬǾǴǮǹȇȁ� ǮǸǱȄǬǾǱǷȈǽǾǮ� �ǯǬǽǾǼȉǶǾǺǸǴǴ�� ǼǱǳǱǶȂǴǴ�
ǲǱǷǿǰǶǬ�� ǯǬǽǾǼǺȉǹǾǱǼǺǽǾǺǸǴǴ��ȉǹǾǱǼǺȉǹǾǱǼǺǽǾǺǸǴǴ��ǮǬ-
ǯǺǾǺǸǴǴ���ǣǬǽǾǺǵ�ǻǼǴȃǴǹǺǵ�ǐǏǜ�ǽǾǬǹǺǮǴǾǽȋ�ǰǿǺǰǱǹǺǽǾǬǳ�
Ǵ�ǽǮȋǳǬǹǹǬȋ�ǽ�ǹǴǸ�ǰǿǺǰǱǹǬǷȈǹǬȋ�ǯǴǻǱǼǾǱǹǳǴȋ��ǩǾǺ�ǺǭȆ-
ȋǽǹȋǱǾ�ǮȇǽǺǶǿȊ�ȃǬǽǾǺǾǿ�ǐǏǜ�Ǵ�ǐǏǩǜ�ǻǺǽǷǱ�ȁǺǷǱȂǴǽǾȉǶǾǺ-
ǸǴǴ�ǻǼǴ�ȁǼǺǹǴȃǱǽǶǺǸ�ǻǬǹǶǼǱǬǾǴǾǱ�Ǵ�ǻǼǴ�ǮǹǱȄǹǱǽǱǶǼǱ-
ǾǺǼǹǺǵ�ǹǱǰǺǽǾǬǾǺȃǹǺǽǾǴ�ǻǺǰǲǱǷǿǰǺȃǹǺǵ�ǲǱǷǱǳȇ��
ǞǼǬǰǴȂǴǺǹǹǺ� ǽǴǸǻǾǺǸǬǸǴ� ǐǏǩǜ� Ǵ� ǯǬǽǾǼǺȉǳǺȀǬǯǱǬǷȈ-
ǹǺǯǺ�ǼǱȀǷȊǶǽǬ�ǽȃǴǾǬȊǾ�ǯǺǼǱȃȈ�ǮǺ�ǼǾǿ��ǴǳǲǺǯǿ��ǺǾǼȇǲǶǿ��
ǓǬ� ǺȅǿȅǱǹǴǱ� ǯǺǼȈǶǺǯǺ� ǮǶǿǽǬ� ǺǾǮǱȃǬȊǾ� ǽǺǻǼȋǲǱǹǹȇǱ�
ǽ� *�ǭǱǷǶǬǸǴ� ǼǱȂǱǻǾǺǼȇ� ǾǴǻǬ� 7�5�� ǷǺǶǬǷǴǳǿȊȅǴǱǽȋ�
ǹǱ�ǾǺǷȈǶǺ�Ǯ�ǼǺǾǺǮǺǵ�ǻǺǷǺǽǾǴ��ǹǺ�Ǵ�Ǯ�ǮǱǼȁǹǴȁ�ǰȇȁǬǾǱǷȈ-
ǹȇȁ�ǻǿǾȋȁ��Ǯ�ǶǺǾǺǼȇȁ�ǺǹǴ�ǴǯǼǬȊǾ�ǼǺǷȈ�ǭǬǼȈǱǼǬ�ǹǬ�ǻǿǾǴ�
ǼǬǽǻǼǺǽǾǼǬǹǱǹǴȋ�ǴǹȀǱǶȂǴǺǹǹȇȁ�ǬǯǱǹǾǺǮ�
ǘǱǾǺǰȇ� ǮȇȋǮǷǱǹǴȋ� ǐǏǜ� ǮǶǷȊȃǬȊǾ� ǱǯǺ� ǮǴǳǿǬǷǴǳǬȂǴȊ�
ǻǼǴ� ȉǹǰǺǽǶǺǻǴǴ�� ǺǭǹǬǼǿǲǱǹǴǱ� ǲǱǷȃǹȇȁ� ǽǺǷǱǵ� Ǯ� ǲǱǷǿ-
ǰǺȃǹǺǸ� ǽǺǶǱ�� ǴǳǸǱǼǱǹǴǱ� ǶǺǹȂǱǹǾǼǬȂǴǴ� ǭǴǷǴǼǿǭǴǹǬ�
Ǯ�ǲǱǷǿǰǺȃǹǺǸ�ǽǺǶǱ�ǽ�ǻǺǸǺȅȈȊ�ǮǺǷǺǶǺǹǹǺ�ǺǻǾǴȃǱǽǶǺǯǺ�
ǽǻǱǶǾǼǺȀǺǾǺǸǱǾǼǬ�ǴǷǴ�ǼǬǰǴǺǽȂǴǹǾǴǯǼǬȀǴȊ��ǻǺǽǷǱǰǹǴǱ�
ǾǼǴ� ǴǽǽǷǱǰǺǮǬǹǴȋ� Ǯ� ǶǷǴǹǴȃǱǽǶǺǵ� ǻǼǬǶǾǴǶǱ� ǺǭȇȃǹǺ� ǹǱ�



76

ŝŗŜŨŚŚ�Ŗŝű�ŔŢŒũŗś

ŔŗţŤşŚŜ�ŜŝťœŒ�šŒşŜŢŗŒŤŠŝŠŕŠŔ�ŞŒś�����

ǮȇǻǺǷǹȋȊǾǽȋ��Ǭ�ǻǼǴǸǱǹȋȊǾǽȋ�Ǯ�ǹǬǿȃǹȇȁ�ȂǱǷȋȁ���ǎ�ǹǬǽǾǺ-
ȋȅǱǱ�ǮǼǱǸȋ�Ǯ�ǶǷǴǹǴȃǱǽǶǿȊ�ǻǼǬǶǾǴǶǿ�ǮǹǱǰǼȋǱǾǽȋ�ǹǺǮȇǵ�
ǸǱǾǺǰ� ȀǴǭǼǺǺǻǾǴȃǱǽǶǺǵ� ǽǻǱǶǾǼǺȀǺǾǺǸǱǾǼǴǴ�� ǺǽǹǺǮǬǹ-
ǹȇǵ�ǹǬ�ǺǻǼǱǰǱǷǱǹǴǴ�ǬǭǽǺǼǭȂǴǺǹǹǺǯǺ� ǽǻǱǶǾǼǬ�ǭǴǷǴǼǿ-
ǭǴǹǬ��©%LOLWHF�����ª���ǩǾǺǾ�ǸǱǾǺǰ�ǻǼǱǰǹǬǳǹǬȃǱǹ�ǴǸǱǹǹǺ�
ǰǷȋ�ǰǴǬǯǹǺǽǾǴǶǴ�ǐǏǜ�Ǵ�ǐǏǩǜ�
ǚǽǹǺǮǹȇǸ�ǸǱǾǺǰǺǸ� ǰǴǬǯǹǺǽǾǴǶǴ�ǐǏǜ� Ǵ�ǐǏǩǜ� ȋǮǷȋǱǾǽȋ�
ǽǿǾǺȃǹǬȋ�ǴǹǾǼǬǯǬǽǾǼǬǷȈǹǬȋ�Ǵ�ǮǹǿǾǼǴǻǴȅǱǮǺǰǹǬȋ�ǼǙ�ǸǱ-
ǾǼǴȋ��ǐǏǜ�ǺǻǼǱǰǱǷȋǱǾǽȋ�ǶǬǶ�ǷȊǭǺǱ�ǿǮǱǷǴȃǱǹǴǱ�ǼǙ�ǾǱǷǬ�
ǲǱǷǿǰǶǬ�ǮȇȄǱ����ǹǱ�ǽǮȋǳǬǹǹǺǱ�ǽ�ǻǼǴǱǸǺǸ�ǻǴȅǴ��ǐǏǜ�
ǽȃǴǾǬȊǾ�ǮȇǼǬǲǱǹǹȇǸ��ǱǽǷǴ�ȉǻǴǳǺǰȇ�ǼǱȀǷȊǶǽǺǮ�ǻǼǱǮȇ-
ȄǬȊǾ�����ǮǼǱǸǱǹǴ�ǸǺǹǴǾǺǼǴǼǺǮǬǹǴȋ�
ǚǽǹǺǮǹȇǸ�ǻǼǱǻǬǼǬǾǺǸ�ǰǷȋ�ǷǱȃǱǹǴȋ�ǐǏǜ�Ǵ�ǐǏǩǜ�ȋǮǷȋ-
ǱǾǽȋ� ǿǼǽǺǰǱǳǺǶǽǴȁǺǷǱǮǬȋ� ǶǴǽǷǺǾǬ�� ǶǺǾǺǼǬȋ� ǿǸǱǹȈȄǬǱǾ�
ǽǾǱǻǱǹȈ� ǻǺǮǼǱǲǰǱǹǴȋ� ǽǷǴǳǴǽǾǺǵ� ǺǭǺǷǺȃǶǴ� ǲǱǷǿǰǶǬ� Ǵ�
ǻǴȅǱǮǺǰǬ��ǩǾǺ�ǻǼǺǰǱǸǺǹǽǾǼǴǼǺǮǬǹǺ�Ǯ�ǼȋǰǱ�ǰǺǶǬǳǬǾǱǷȈ-
ǹȇȁ�ǴǽǽǷǱǰǺǮǬǹǴǵ�
ǚǰǹǴǸ�Ǵǳ�ȉȀȀǱǶǾǴǮǹȇȁ�ǻǼǱǻǬǼǬǾǺǮ�ǿǼǽǺǰǱǳǺǶǽǴȁǺǷǱ-
ǮǺǵ� ǶǴǽǷǺǾȇ� ȋǮǷȋǱǾǽȋ� ǟǼǽǺǹǺǽǾ� �ǶǺǸǻǬǹǴȋ� ©ǚǼǯǬǹǺ-
ǽǴǹª���ǟǼǽǺǹǺǽǾ�ǴǸǱǱǾ�ǱǮǼǺǻǱǵǽǶǺǱ�ǶǬȃǱǽǾǮǺ��ǿǰǺǭǹǿȊ�
ȀǺǼǸǿ�ǮȇǻǿǽǶǬ�ǰǷȋ�ǰǺǳǴǼǺǮǬǹǴȋ�ǻǬȂǴǱǹǾǬǸ�ǽ�ǼǬǳǷǴȃ-
ǹǺǵ�ǸǬǽǽǺǵ� ǾǱǷǬ�� ǮȇǯǺǰǹǺǱ� ǽǺǺǾǹǺȄǱǹǴǱ� ǽǾǺǴǸǺǽǾȈ�
ȉȀȀǱǶǾǴǮǹǺǽǾȈ�

ǟǐǖ���������������������������������@�������
GRL�����������YNS�����������

ǒǺǮȃǹǴǵ�ǼǱȀǷȊǶǽ�ȑ�ǺǽǺǭǷǴǮǺǽǾȑ��
ǵǺǯǺ�ǻǬǾǺǯǱǹǱǳǿ�ǾǬ�ǷȑǶǿǮǬǹǹȋ��
ǻǼǴ�ȁǼǺǹȑȃǹǺǸǿ�ǻǬǹǶǼǱǬǾǴǾȑ

Ǚ�� Ǎ�� ǏǿǭǱǼǯǼȑȂ��� Ǚ�� ǎ�� ǍȏǷȋȏǮǬ��� Ǐ��ǘ�� ǗǿǶǬȄǱǮǴȃ���
ǌ��ǎ��ǪǼ·ȏǮǬ�
1ǍǬǯǬǾǺǻǼǺȀȑǷȈǹǬ�ǶǷȑǹȑǶǬ�©ǃǹǾǺ�ǝǬǹǬª��ǚǰǱǽǬ��ǟǶǼǬȒǹǬ
2ǐǺǹǱȂȈǶǴǵ�ǹǬȂȑǺǹǬǷȈǹǴǵ�ǸǱǰǴȃǹǴǵ�ǿǹȑǮǱǼǽǴǾǱǾ��ǟǶǼǬȒǹǬ
ǖǷȊȃǺǮȑ� ǽǷǺǮǬ�� ȀȑǳȑǺǷǺǯȑȃǹǴǵ� ȑ� ǻǬǾǺǷǺǯȑȃǹǴǵ� ǲǺǮȃǹȑ�
ǼǱȀǷȊǶǽǴ�� ǻǬǾǺǯǱǹǱǳ�� ȁǼǺǹȑȃǹǴǵ� ǻǬǹǶǼǱǬǾǴǾ�� ǶǷȑǹȑǶǬ��
ǰȑǬǯǹǺǽǾǴǶǬ��ǷȑǶǿǮǬǹǹȋ

ǐǿǺǰǱǹǺǯǬǽǾǼǬǷȈǹǴǵ� ǼǱȀǷȊǶǽ� �ǐǏǜ�� ǸǺǲǱ� ǭǿǾǴ� ȋǶ�
ǻǬǾǺǷǺǯȑȃǹǴǸ�� ǾǺǭǾǺ� ǮǴǹǴǶǬǾǴ� ǻǼǴ� ǼǺǳǷǬǰǬȁ� ǾǼǬǮ-
ǷǱǹǹȋ�ǳ�ǻǺǼǿȄǱǹǹȋǸǴ�ǸǺǾǺǼǴǶǴ��ǾǬǶ�ȑ�ȀȑǳȑǺǷǺǯȑȃǹǴǸ��
ǙǴǳǶǬ� ǬǮǾǺǼȑǮ� ǮǮǬǲǬȊǾȈ� ǐǏǜ� ǳǬȁǴǽǹǴǸ� ǸǱȁǬǹȑǳ-
ǸǺǸ��ȋǶǴǵ�ǰǺǳǮǺǷȋȏ�ǻǼǺǾǴǽǾǺȋǾǴ�ǬǶǾǴǮȑǳǬȂȑȒ�ǰǼȑǸǬ-
ȊȃǺȒ� ȑǹȀǱǶȂȑȒ�Helicobacter pylori�� ǛǼǴ� ǻǺǽǷǬǭǷǱǹǹȑ�
ǐǏǜ� ǻȑǰǮǴȅǿȏǾȈǽȋ� ǼǴǳǴǶ� ǮǴǼǬǳǶǴ� ǰǮǬǹǬǰȂȋǾǴǻǬǷǺȒ�
ǶǴȄǶǴ��ǃǹȄȑ�ǬǮǾǺǼǴ��ǹǬǮǻǬǶǴ��ǮǮǬǲǬȊǾȈ�ǐǏǜ�ȀǬǶǾǺ-
ǼǺǸ�ǮǴǹǴǶǹǱǹǹȋ�ǾǬ�ǻǼǺǯǼǱǽǿǮǬǹǹȋ�ȂȈǺǯǺ�ǳǬȁǮǺǼȊ-
ǮǬǹǹȋ��ǫǶȅǺ�ǐǏǜ�� ǯǬǽǾǼǺ�ǱǳǺȀǬǯǱǬǷȈǹǴǵ�ǼǱȀǷȊǶǽ�ǿ�
ǰǱȋǶǴȁ� ǮǴǻǬǰǶǬȁ� ǸǺǲǹǬ� ǮǮǬǲǬǾǴ� ȀȑǳȑǺǷǺǯȑȃǹǴǸǴ��
ǾǺ�ǰǿǺǰǱǹǺǯǬǽǾǼǺǱǳǺȀǬǯǱǬǷȈǹǴǵ�ǼǱȀǷȊǶǽ� �ǐǏǑǜ��³�
ǳǬǮǲǰǴ�ǻǬǾǺǷǺǯȑȃǹǴǵ�
ǎǴǰȑǷȋȊǾȈ� ǾǼǴ� ǻǼǴǹȂǴǻǺǮǴȁ� ǸǱȁǬǹȑǳǸǴ� ȀǺǼǸǿǮǬǹǹȋ�
ǲǺǮȃǹǺǯǺ� ǼǱȀǷȊǶǽǿ�� ǹǱǽǻǼǺǸǺǲǹȑǽǾȈ� ǽȀȑǹǶǾǱǼǹǺǯǺ�
ǬǻǬǼǬǾǬ�� ǰǿǺǰǱǹǬǷȈǹǴǵ� ǮǸȑǽǾ� ǸǺǲǱ� ǮȑǷȈǹǺ� ǰǺǽȋǯǬǾǴ�
ȄǷǿǹǶǬ�ȑ�ǽǾǼǬǮǺȁǺǰǿ�ȃǱǼǱǳ�ǻȑǷǺǼǴȃǹǴǵ�ȑ�ǹǴǲǹȑǵ�ǽǾǼǬ-
ǮǺȁȑǰǹǴǵ�ǽȀȑǹǶǾǱǼ��ǬǹǾǼǺǰǿǺǰǱǹǬǷȈǹǬ�ǰǴǽǸǺǾǺǼǴǶǬ�³�
ǻǺǼǿȄǱǹǹȋ�ǶǺǺǼǰǴǹǬȂȑȒ�Ǹȑǲ�ǬǹǾǼǬǷȈǹǴǸ��ǻȑǷǺǼǴȃǹǴǸ�
ǮȑǰǰȑǷǬǸǴ�ȄǷǿǹǶǬ�ȑ�ǰǮǬǹǬǰȂȋǾǴǻǬǷǺȊ�ǶǴȄǶǺȊ��ȋǶȑ�ǶǱ-
ǼǿȊǾȈ�ǹǬǻǼȋǸǶǺǸ�ǻǺǾǺǶǿ�ǰǿǺǰǱǹǬǷȈǹǺǯǺ�ǮǸȑǽǾǿ��ǷȑǶǮȑ-
ǰǬȂȑȋ�ǻǼǴǼǺǰǹǺǯǺ�ǬǹǾǴǼǱȀǷȊǶǽǹǺǯǺ�ǭǬǼ·ȏǼǿ�
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(1

ǎǾǺǼǴǹǹǴǵ�ǐǏǜ�ȃǬǽǾȑȄǱ�ǼǺǳǮǴǮǬȏǾȈǽȋ�ȃǱǼǱǳ�ǹǱǰǺǽǾǬǾ-
ǹȑǽǾȈ� ǻȑǷǺǼǴȃǹǺǯǺ�ǲǺǸǿ�� ȋǶǬ�� ǳȑ� ǽǮǺǯǺ�ǭǺǶǿ�� ȃǬǽǾȑȄǱ� ȏ�
ǹǬǽǷȑǰǶǺǸ� ǬǹǬǾǺǸȑȃǹǴȁ� ǳǸȑǹ� ǻȑǽǷȋ� ǺǻǱǼǬǾǴǮǹǴȁ� ǮǾǼǿ-
ȃǬǹȈ� �ǯǬǽǾǼǱǶǾǺǸȑȒ�� ǼǱǳǱǶȂȑȒ�ȄǷǿǹǶǬ�� ǯǬǽǾǼǺǱǹǾǱǼǺǽǾǺ-
ǸȑȒ��ǱǹǾǱǼǺǱǹǾǱǼǺǽǾǺǸȑȒ��ǮǬǯǺǾǺǸȑȒ���ǣǬǽǾǺȊ�ǻǼǴȃǴǹǺȊ�
ǐǏǜ�ǽǾǬȏ�ǰǿǺǰǱǹǺǽǾǬǳ�ȑ�ǻǺǮ·ȋǳǬǹǬ�ǳ�ǹǴǸ�ǰǿǺǰǱǹǬǷȈǹǬ�ǯȑ-
ǻǱǼǾǱǹǳȑȋ��ǢǱ�ǻǺȋǽǹȊȏ�ǮǴǽǺǶǿ�ȃǬǽǾǺǾǿ�ǐǏǜ�ȑ�ǐǏǑǜ�ǻȑǽǷȋ�
ȁǺǷǱȂǴǽǾǱǶǾǺǸȑȒ�ǻǼǴ�ȁǼǺǹȑȃǹǺǸǿ�ǻǬǹǶǼǱǬǾǴǾȑ�ȑ�ǻǼǴ�ǳǺǮ-
ǹȑȄǹȈǺǽǱǶǼǱǾǺǼǹȑǵ�ǹǱǰǺǽǾǬǾǹǺǽǾȑ�ǻȑǰȄǷǿǹǶǺǮǺȒ�ǳǬǷǺǳǴ�
ǞǼǬǰǴȂȑǵǹǺ�ǽǴǸǻǾǺǸǬǸǴ�ǐǏǑǜ�ȑ�ǯǬǽǾǼǺǱǳǺȀǬǯǱǬǷȈǹǺǯǺ�
ǼǱȀǷȊǶǽǿ�ǮǮǬǲǬȊǾȈ�ǯȑǼǶǺǾǿ�ǿ�ǼǺǾȑ��ǻǱȃȑȊ��ǮȑǰǼǴǲǶǿ��ǓǬ�
ǮȑǰȃǿǾǾȋ� ǯȑǼǶǺǯǺ�ǽǸǬǶǿ�ǮȑǰǻǺǮȑǰǬȊǾȈ�ǻǺǮ·ȋǳǬǹȑ�ǳ�*�ǭȑǷ-
ǶǬǸǴ�ǼǱȂǱǻǾǺǼǴ�ǾǴǻǿ�7�5��ȅǺ�ǷǺǶǬǷȑǳǿȊǾȈǽȋ�ǹǱ�ǾȑǷȈǶǴ�
ǿ�ǼǺǾǺǮȑǵ�ǻǺǼǺǲǹǴǹȑ��Ǭ�ǵ�ǿ�ǮǱǼȁǹȑȁ�ǰǴȁǬǷȈǹǴȁ�ȄǷȋȁǬȁ��ǿ�
ȋǶǴȁ�ǮǺǹǴ�ǮȑǰȑǯǼǬȊǾȈ�ǼǺǷȈ�ǭǬǼ·ȏǼǬ�ǹǬ�ȄǷȋȁǿ�ǻǺȄǴǼǱǹ-
ǹȋ�ȑǹȀǱǶȂȑǵǹǴȁ�ǬǯǱǹǾȑǮ�
ǘǱǾǺǰǴ� ǮǴȋǮǷǱǹǹȋ� ǐǏǜ� ǮǶǷȊȃǬȊǾȈ� ǵǺǯǺ� ǮȑǳǿǬǷȑǳǬȂȑȊ�
ǻǼǴ�ǱǹǰǺǽǶǺǻȑȒ��ǮǴȋǮǷǱǹǹȋ�ǲǺǮȃǹǴȁ�ǽǺǷǱǵ�ǿ�ȄǷǿǹǶǺǮǺ-
Ǹǿ�ǽǺǶǿ��ǮǴǸȑǼȊǮǬǹǹȋ�ǶǺǹȂǱǹǾǼǬȂȑȒ�ǭȑǷȑǼǿǭȑǹǿ�ǿ�ȄǷǿǹǶǺ-
ǮǺǸǿ�ǽǺǶǿ�ǳǬ�ǰǺǻǺǸǺǯǺȊ�ǮǺǷǺǶǺǹǹǺ�ǺǻǾǴȃǹǺǯǺ�ǽǻǱǶǾǼǺ-
ȀǺǾǺǸǱǾǼǬ� ǬǭǺ� ǼǬǰȑǺǽȂǴǹǾǴǯǼǬȀȑȊ� �ǺǽǾǬǹǹȑ� ǾǼǴ� ǰǺǽǷȑ-
ǰǲǱǹǹȋ�ǿ�ǶǷȑǹȑȃǹȑǵ�ǻǼǬǶǾǴȂȑ�ǳǬǳǮǴȃǬǵ�ǹǱ�ǮǴǶǺǹǿȊǾȈǽȋ��
Ǭ�ǳǬǽǾǺǽǺǮǿȊǾȈǽȋ�ǳ�ǹǬǿǶǺǮǺȊ�ǸǱǾǺȊ���ǙǬǼǬǳȑ�ǿ�ǶǷȑǹȑȃǹǿ�
ǻǼǬǶǾǴǶǿ� ǮǻǼǺǮǬǰǲǿȊǾȈ� ǹǺǮǴǵ� ǸǱǾǺǰ� ȀȑǭǼǺǺǻǾǴȃǹǺȒ�
ǽǻǱǶǾǼǺȀǺǾǺǸǱǾǼȑȒ�� ǳǬǽǹǺǮǬǹǴǵ� ǹǬ� ǮǴǳǹǬȃǱǹǹȑ� ǬǭǽǺǼ-
ǭȂȑǵǹǺǯǺ�ǽǻǱǶǾǼǬ�ǭȑǷȑǼǿǭȑǹǿ��©%LOLWHF�����ª���ǢǱǵ�ǸǱǾǺǰ�
ǻǼǴǳǹǬȃǱǹǴǵ�ǽǬǸǱ�ǰǷȋ�ǰȑǬǯǹǺǽǾǴǶǴ�ǐǏǜ�ȑ�ǐǏǑǜ�
ǚǽǹǺǮǹǴǸ�ǸǱǾǺǰǺǸ�ǰȑǬǯǹǺǽǾǴǶǴ�ǐǏǜ�ȑ�ǐǏǑǜ�ȏ�ǰǺǭǺǮǬ�ȑǹ-
ǾǼǬǯǬǽǾǼǬǷȈǹǬ�ȑ�ǮǹǿǾǼȑȄǹȈǺǽǾǼǬǮǺȁȑǰǹǬ�ǼǙ�ǸǱǾǼȑȋ��ǐǏǜ�
ǮǴǳǹǬȃǬȏǾȈǽȋ�ȋǶ�ǭǿǰȈ�ȋǶǱ� ǳǭȑǷȈȄǱǹǹȋ�ǼǙ� ǾȑǷǬ�ȄǷǿǹǶǬ�
ǮǴȅǱ����ǹǱ�ǻǺǮ·ȋǳǬǹǱ�ǳ�ǻǼǴǵǺǸǺǸ�Ȓǲȑ��ǐǏǜ�ǮǮǬǲǬȊǾȈ�
ǮǴǼǬǲǱǹǴǸ�� ȋǶȅǺ� ǱǻȑǳǺǰǴ� ǼǱȀǷȊǶǽȑǮ� ǻǱǼǱǮǴȅǿȊǾȈ�
����ȃǬǽǿ�ǸǺǹȑǾǺǼǿǮǬǹǹȋ�
ǚǽǹǺǮǹǴǸ�ǻǼǱǻǬǼǬǾǺǸ�ǷȑǶǿǮǬǹǹȋ�ǐǏǜ�ȑ�ǐǏǑǜ�ȏ�ǿǼǽǺǰǱ-
ǳǺǶǽǴȁǺǷǱǮǬ�ǶǴǽǷǺǾǬ��ȋǶǬ�ǳǸǱǹȄǿȏ�ǽǾǿǻȑǹȈ�ǿȄǶǺǰǲǱǹ-
ǹȋ�ǽǷǴǳǺǮǺȒ�ǺǭǺǷǺǹǶǴ�ȄǷǿǹǶǬ� ȑ�ǽǾǼǬǮǺȁǺǰǿ��ǢǱ�ǻǼǺǰǱ-
ǸǺǹǽǾǼǺǮǬǹǺ�ǹǴǳǶǺȊ�ǰǺǶǬǳǺǮǴȁ�ǰǺǽǷȑǰǲǱǹȈ�
ǚǰǹǴǸ� ȑǳ� ǱȀǱǶǾǴǮǹǴȁ� ǻǼǱǻǬǼǬǾȑǮ� ǿǼǽǺǰǱǳǺǶǽǴȁǺǷǱǮǺȒ�
ǶǴǽǷǺǾǴ� ȏ� ǟǼǽǺǹǺǽǾ� �ǶǺǸǻǬǹȑȋ� ©ǚǼǯǬǹǺǽȑǹª��� ǟǼǽǺǹǺǽǾ�
ǸǬȏ�ȏǮǼǺǻǱǵǽȈǶǿ�ȋǶȑǽǾȈ��ǳǼǿȃǹǿ�ȀǺǼǸǿ�ǮǴǻǿǽǶǿ�ǰǷȋ�ǰǺ-
ǳǿǮǬǹǹȋ�ǻǬȂȑȏǹǾǬǸ�ǳ�ǼȑǳǹǺȊ�ǸǬǽǺȊ�ǾȑǷǬ��ǮǴǯȑǰǹǱ�ǽǻȑǮ-
ǮȑǰǹǺȄǱǹǹȋ�ǮǬǼǾȑǽǾȈ�ǱȀǱǶǾǴǮǹȑǽǾȈ�

%LOLDU\�UHÁX[�DQG�IHDWXUHV��
RI�LWV�SDWKRJHQHVLV�DQG�WUHDWPHQW�
LQ�FKURQLF�SDQFUHDWLWLV

1��%��*XEHUJULWV���1��9��%\HO\D\HYD���*��0��/XNDVKHYLFK���
$��9��<XU\HYD�
10XOWLÀHOG�&OLQLF�´,QWR�6DQDµ��2GHVVD��8NUDLQH
2'RQHWVN�1DWLRQDO�0HGLFDO�8QLYHUVLW\��8NUDLQH
.H\�ZRUGV��SK\VLRORJLFDO�DQG�SDWKRORJLFDO�ELOLDU\�UHÁX[HV��
SDWKRJHQHVLV��FKURQLF�SDQFUHDWLWLV��FOLQLFDO�SLFWXUH��GLDJ-
QRVLV��WUHDWPHQW

*DVWURGXRGHQDO�UHÁX[��*'5��FDQ�EH�ERWK�SDWKRORJLFDO��
ZKLFK�PHDQV� LW� FDQ� RFFXU� LQ� GLJHVWLYH� GLVRUGHUV� ZLWK�
PRWRU�GLVRUGHUV��DQG�SK\VLRORJLFDO��$�QXPEHU�RI�DXWKRUV�
FRQVLGHU�*'5�WR�EH�D�SURWHFWLYH�PHFKDQLVP�WKDW�FDQ�UH-
VLVW�WKH�DFWLYDWLRQ�RI�D�GRUPDQW�Helicobacter pylori�LQIHF-
WLRQ��7KH�ULVN�RI�SHSWLF�GXRGHQDO�XOFHU�LQFUHDVHV�ZLWK�D�
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ZHDNHQLQJ�RI�*'5��2WKHU�DXWKRUV��RQ�WKH�FRQWUDU\��YLHZ�
*'5�DV�D�IDFWRU�LQ�WKH�RQVHW�DQG�SURJUHVVLRQ�RI�WKLV�GLV-
HDVH��,I�*'5�DQG�JDVWURHVRSKDJHDO�UHÁX[�LQ�VRPH�FDVHV�
PD\�EH�FRQVLGHUHG�SK\VLRORJLFDO��WKHQ�GXRGHQRJDVWURH-
VRSKDJHDO�UHÁX[��'*(5��LV�DOZD\V�SDWKRORJLFDO�
7KHUH�DUH�WKUHH�SULQFLSDO�PHFKDQLVPV�IRU�WKH�IRUPDWLRQ�
RI�ELOH�UHÁX[�� LQFRQVLVWHQF\�RI�WKH�VSKLQFWHU�DSSDUDWXV��
WKH� GXRGHQDO� FRQWHQWV� FDQ� IUHHO\� UHDFK� WKH� VWRPDFK�
DQG� HVRSKDJXV� WKURXJK� WKH� S\ORULF� DQG� ORZHU� HVRSKD-
JHDO�VSKLQFWHUV��DQWURGXRGHQDO�G\VPRWLOLW\�³�D�YLRODWLRQ�
RI�FRRUGLQDWLRQ�EHWZHHQ�WKH�DQWUXP��S\ORULF�SDUWV�RI�WKH�
VWRPDFK�DQG�GXRGHQXP��ZKLFK�FRQWURO�WKH�GLUHFWLRQ�RI�
WKH�ÁRZ�RI�GXRGHQDO�FRQWHQWV��HOLPLQDWLRQ�RI�WKH�QDWXUDO�
DQWLUHÁX[�EDUULHU�
6HFRQGDU\� *'5� GHYHORSV� PRUH� IUHTXHQWO\� GXH� WR� LQ-
VXIÀFLHQF\�RI� WKH�S\ORULF�SXOS��ZKLFK�� LQ� WXUQ�� LV�PRUH�
RIWHQ� WKH� UHVXOW� RI� DQDWRPLFDO� FKDQJHV� DIWHU� VXUJHU\�
�JDVWUHFWRP\��JDVWULF�UHVHFWLRQ��JDVWURHQWHURVWRP\��HQ-
WHURHQWHURVWRP\��YDJRWRP\���'XRGHQRVWDVLV�DQG�DVVR-
FLDWHG�GXRGHQDO�K\SHUWHQVLRQ�DUH�WKH�FRPPRQ�FDXVHV�
RI�*'5��7KLV�H[SODLQV� WKH�KLJK� IUHTXHQF\�RI�*'5�DQG�
'*(5�DIWHU�FKROHF\VWHFWRP\�LQ�FKURQLF�SDQFUHDWLWLV�DQG�
LQ�H[RFULQH�SDQFUHDWLF�LQVXIÀFLHQF\�
7\SLFDOO\��ELWWHUQHVV�LQ�WKH�PRXWK��KHDUWEXUQ��DQG�EHOFK-
LQJ�DUH�WKH�V\PSWRPV�RI�'*(5�DQG�JDVWURHVRSKDJHDO�
UHÁX[��*�SURWHLQ�FRQMXJDWHG�UHFHSWRUV�RI�WKH�7�5�W\SH�
DUH�UHVSRQVLEOH�IRU�WKH�VHQVDWLRQ�RI�ELWWHU�WDVWH��ZKLFK�

DUH�ORFDOL]HG�QRW�RQO\�LQ�WKH�RUDO�FDYLW\��EXW�DOVR�LQ�WKH�
XSSHU� UHVSLUDWRU\� WUDFW�ZKHUH� WKH\�DFW�DV�D�EDUULHU� WR�
WKH�VSUHDG�RI�LQIHFWLRXV�DJHQWV�
7HFKQLTXHV� IRU� GHWHFWLQJ�*'5� LQFOXGH� LPDJLQJ� E\� HQ-
GRVFRS\��GHWHFWLQJ�ELOH�VDOWV�LQ�JDVWULF�MXLFH��PHDVXULQJ�
WKH�FRQFHQWUDWLRQ�RI�ELOLUXELQ�LQ�JDVWULF�MXLFH�XVLQJ�D�ÀE-
HU�RSWLF� VSHFWURSKRWRPHWHU�� RU� UDGLR� VFLQWLJUDSK\� �WKH�
ODWWHU�WKUHH�VWXGLHV�DUH�XVXDOO\�QRW�SHUIRUPHG�LQ�FOLQLFDO�
SUDFWLFH��EXW�DUH�XVHG�IRU�VFLHQWLÀF�SXUSRVHV���&XUUHQW-
O\�� D� QHZ� WHFKQLTXH� RI� ÀEHU�RSWLF� VSHFWURSKRWRPHWU\�
EDVHG�RQ� WKH�GHWHUPLQDWLRQ�RI� WKH�ELOLUXELQ�VSHFWUXP�
DEVRUSWLRQ�LV�EHLQJ�LQWURGXFHG�LQWR�FOLQLFDO�SUDFWLFH��%L-
OLWHF� ������� 7KLV� WHFKQLTXHLV� LQWHQGHG� VSHFLÀFDOO\� IRU�
WKH�GLDJQRVLV�RI�*'5�DQG�'*(5�
7KH�PDLQ�PHWKRG�IRU�GLDJQRVLQJ�*'5�DQG�'*(5�LV�GDLO\�
LQWUDJDVWULF�DQG�LQWUDHVRSKDJHDO�S+�PHWU\��*'5�LV�GH-
ÀQHG�DV�DQ\�LQFUHDVH�LQ�JDVWULF�ERG\�S+�DERYH���QRW�DV-
VRFLDWHG�ZLWK�IRRG�LQWDNH��*'5�LV�FRQVLGHUHG�VLJQLÀFDQW�
LI�UHÁX[�HSLVRGHV�H[FHHG�����RI�WKH�PRQLWRULQJ�WLPH�
8UVRGHR[\FKROLF�DFLGLV�WKH�PDLQ�GUXJ�IRU�WKH�WUHDWPHQW�
RI�*+'�DQG�'*(5��ZKLFK�UHGXFHV�WKH�GHJUHH�RI�GDPDJH�
WR� WKH�JDVWULF�PXFRVD�DQG�HVRSKDJXV��7KLV�KDV�EHHQ�
GHPRQVWUDWHG�LQ�D�QXPEHU�RI�HYLGHQFH�EDVHG�VWXGLHV�
2QH�RI�WKH�HIIHFWLYH�GUXJV�RI�XUVRGHR[\FKROLF�DFLG�LV�8UVRQ-
RVW��2UJDQRVLQ�FRPSDQ\���8UVRQRVW�KDV�D�(XURSHDQ�TXDOLW\��
D�FRQYHQLHQW�GRVDJH�IRUP�IRU�SDWLHQWV�ZLWK�GLIIHUHQW�ERG\�
PDVV��DQ�DGYDQWDJHRXV�FRVW�HIIHFWLYHQHVV�UDWLR�


