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ǹǱǹǴȋ�� ǶǺǾǺǼȇǱ� ǽǺȃǱǾǬȊǾǽȋ� ǽ� ǿȁǿǰȄǱǹǴǱǸ� ǼǱǺǷǺǯǴ-
ȃǱǽǶǴȁ�ǽǮǺǵǽǾǮ�ǶǼǺǮǴ��ǻǺǮȇȄǱǹǴǱǸ�ǻǼǺǹǴȂǬǱǸǺǽǾǴ�
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pylori� ǿ� ȁǮǺǼǴȁ�ǹǬ�Ǣǐ�ǮǴȅǱ��Ǭ�ǼǱǳǿǷȈǾǬǾǴ�ǱǼǬǰǴǶǬȂȑȒ�
ǯȑǼȄǱ��ǹȑǲ�ǿ�ȁǮǺǼǴȁ�ǭǱǳ�Ǣǐ�
ǝǱǶǼǱǾǺǼǹǬ�ȀǿǹǶȂȑȋ�ȄǷǿǹǶǬ�ǿ�ǼǬǳȑ�ǻǺȏǰǹǬǹǺǯǺ�ǻǱǼǱ-
ǭȑǯǿ�ǮǴǼǬǳǶǺǮǺȒ�ȁǮǺǼǺǭǴ� ȑ�Ǣǐ��ȄǮǴǰȄǱ�ǳǬ�ǮǽǱ��ǳǸȑ-
ǹȊȏǾȈǽȋ�ǹǱǺǰǹǺǳǹǬȃǹǺ��ǚǰǹȑ�ǬǮǾǺǼǴ�ǮǮǬǲǬȊǾȈ��ȅǺ�
ǯȑǻǱǼǯǷȑǶǱǸȑȋ� ǻǼǴǯǹȑȃǿȏ� ǽǱǶǼǱǾǺǼǹǿ� ȀǿǹǶȂȑȊ� ȄǷǿǹ-
ǶǬ��Ǭ�ǮǴǼǬǳǶǺǮǴǵ�ǻǼǺȂǱǽ�ǿ�ǰǮǬǹǬǰȂȋǾǴǻǬǷȑǵ�ǶǴȄȂȑ��
ȅǺ� ǮǴǹǴǶǬȏ� ǹǬ� ȂȈǺǸǿ� ǾǷȑ�� ǻǱǼǱǭȑǯǬȏ� ǳȑ� ǳǹǴǲǱǹǹȋǸ�
ȋǶ�ǭǬǳǬǷȈǹǺȒ�� ǾǬǶ� ȑ� ǽǾǴǸǿǷȈǺǮǬǹǺȒ� ǽǱǶǼǱȂȑȒ�ȄǷǿǹǶǬ��
ǙǬ�ǰǿǸǶǿ�ȑǹȄǴȁ�ǬǮǾǺǼȑǮ��ǿ�ȁǮǺǼǴȁ�ǹǬ�Ǣǐ�ǻǺǶǬǳǹǴǶǴ�
ȄǷǿǹǶǺǮǺȒ� ǽǱǶǼǱȂȑȒ� ǻǼǴ� ǰǿǺǰǱǹǬǷȈǹȑǵ� ǮǴǼǬǳȂȑ�� ǹǬ-
ǮǻǬǶǴ��ǻȑǰǮǴȅǱǹȑ�
ǙǬǵǭȑǷȈȄǱ�ǳǹǬȃǱǹǹȋ�ǿ�ǻǬǾǺǯǱǹǱǳȑ��ǵǸǺǮȑǼǹǺ��ǸǬȏ�ǻǺ-
ǼǿȄǱǹǹȋ�ǸȑǶǼǺȂǴǼǶǿǷȋȂȑȒ�ǿ�ǽǷǴǳǺǮȑǵ�ǺǭǺǷǺǹȂȑ�ȄǷǿǹǶǬ�
ȑ�ǰǮǬǹǬǰȂȋǾǴǻǬǷǺȒ�ǶǴȄǶǴ��ǝǬǸǱ�ǬǰǱǶǮǬǾǹǱ�ǻǺǾǼǱǭǬǸ�
ǼǱǯȑǺǹǬǼǹǱ� ǶǼǺǮǺǻǺǽǾǬȃǬǹǹȋ� ǳǬǭǱǳǻǱȃǿȏ� ǻǼǺȂǱǽǴ�
ǺǶǴǽǹǺǯǺ�ȀǺǽȀǺǼǴǷȊǮǬǹǹȋ� ǾǬ� ȑǹȄȑ� ǱǹǱǼǯǺȏǸǹȑ� ǻǼǺ-
ȂǱǽǴ� ǿ� ǽǷǴǳǺǮȑǵ� ǺǭǺǷǺǹȂȑ� ǯǬǽǾǼǺǰǿǺǰǱǹǬǷȈǹǺȒ� ǳǺǹǴ��
ǮǶǷȊȃǬȊȃǴ� ǮȑǰǹǺǮǷǱǹǹȋ� ǽǷǴǳǺǮǺ�ǰǮǺǶǬǼǭǺǹǬǾǹǺǯǺ�
ǭǬǼ·ȏǼǿ�ȄǷǿǹǶǬ�� Ǭ� ǾǬǶǺǲ�ȀȑǳȑǺǷǺǯȑȃǹǿ� ȑ� ǼǱǻǬǼǬǾǴǮǹǿ�
ǼǱǯǱǹǱǼǬȂȑȊ� ǱǻȑǾǱǷȑǬǷȈǹǴȁ� ȑ� ǳǬǷȑǳǴǽǾǴȁ� ǶǷȑǾǴǹ�� ǛǼǴ�
ǱǼǺǳǴǮǹǺ��ǮǴǼǬǳǶǺǮǺǸǿ� ǻǼǺȂǱǽȑ� ǯǬǽǾǼǺǰǿǺǰǱǹǬǷȈǹǺȒ�
ǳǺǹǴ� ǿ� ȁǮǺǼǴȁ� ǹǬ� Ǣǐ� ǳǬǶǺǹǺǸȑǼǹǺ� ǻǺǼǿȄǿȏǾȈǽȋ� Ǹȑ-
ǶǼǺȂǴǼǶǿǷȋȂȑȋ�� ǳ·ȋǮǷȋȊǾȈǽȋ� ȑǹǾǼǬ�� ȑ� ǻǱǼǴǮǬǽǶǿǷȋǼǹȑ�
ǳǸȑǹǴ�� ȋǶȑ� ǻǺȏǰǹǿȊǾȈǽȋ� ǳ� ǻǺǯȑǼȄǱǹǹȋǸ� ǼǱǺǷǺǯȑȃǹǴȁ�
ǮǷǬǽǾǴǮǺǽǾǱǵ� ǶǼǺǮȑ�� ǻȑǰǮǴȅǱǹǹȋǸ� ǻǼǺǹǴǶǹǺǽǾȑ� ǽǿ-
ǰǴǹǹǺȒ�ǽǾȑǹǶǴ�ȑ�ǻǺǼǿȄǱǹǹȋǸ�ǺǭǸȑǹǿ�ǭȑǺǯǱǹǹǴȁ�ǬǸȑǹȑǮ��
ǝǻǺǽǾǱǼȑǯǬȏǾȈǽȋ� ǾǱǹǰǱǹȂȑȋ� ǰǺ� ǯȑǻǱǼǶǺǬǯǿǷȋȂȑȒ�� ǽȁǴǷȈ-
ǹȑǽǾȈ� ǰǺ� ǮǹǿǾǼȑȄǹȈǺǽǿǰǴǹǹǺȒ� ǬǯǼǱǯǬȂȑȒ� ǱǼǴǾǼǺȂǴǾȑǮ� ȑ�
ǸȑǶǼǺǾǼǺǸǭǺǳȑǮ��ǟ�ǻǬǾǺǯǱǹǱǳȑ�ǯǬǽǾǼǺǰǿǺǰǱǹǬǷȈǹǴȁ�ǮǴ-
ǼǬǳǺǶ�ǻǼǴ�Ǣǐ�ǸǬȊǾȈ�ǳǹǬȃǱǹǹȋ�ȑ�ǻǺǼǿȄǱǹǹȋ�ǸǺǾǺǼǴ-
ǶǴ��ǳǺǶǼǱǸǬ�ǯǬǽǾǼǺǻǬǼǱǳ�
ǎ��ǡ��ǎǬǽǴǷǱǹǶǺ�ǳȑ�ǽǻȑǮǬǮǾ���������ǻǺǰȑǷȋȊǾȈ�ǻǬȂȑȏǹǾȑǮ�
ǳ�ǯǬǽǾǼǺǰǿǺǰǱǹǬǷȈǹǴǸǴ�ǮǴǼǬǳǶǬǸǴ�ȑ�Ǣǐ�ǳǬ�ǻǬǾǺǯǱǹǱ-
ǳǺǸ�ǾǬ�ǶǷȑǹȑǶǺȊ�ǹǬ�ǶȑǷȈǶǬ�ǯǼǿǻ��ȁǮǺǼȑ�ǳ�Ǣǐ���ǯǺ�ǾǴǻǿ��
��ǯǺ�ǾǴǻǿ��ȁǮǺǼȑ��ǿ�ȋǶǴȁ�ǮǴǼǬǳǶǴ�ǿǾǮǺǼǴǷǴǽȈ�Ǯ�ǱǶǽǾǼǱ-
ǸǬǷȈǹǴȁ�ǽǴǾǿǬȂȑȋȁ��ǹǬ�ǾǷȑ�ǯȑǻǱǼǬȂǴǰǺǾǴȃǹǺȒ�ǬǭǺ�ǯǴǻǱǼ�
ǺǽǸǺǷȋǼǹǺȒ�ǶǺǸǴ��ǻǼǴ�ǺǻǱǼǬǾǴǮǹǺǸǿ�ǮǾǼǿȃǬǹǹȑ�ǾǬ�ȑǹ����
ȁǮǺǼȑ� ǹǬ�Ǣǐ�� ǿ� ȋǶǴȁ� ǿǾǮǺǼǱǹǹȋ�ǮǴǼǬǳǺǶ�ǺǭǿǸǺǮǷǱǹǺ�
ǿǷȈȂǱǼǺǯǱǹǹǺȊ�ǰȑȏȊ�ȑǹǽǿǷȑǹǿ�
ǟǽǶǷǬǰǹǱǹǹȋ� ǮǴǼǬǳǺǶ� ǻǼǴ� Ǣǐ� ǻǱǼǱǭȑǯǬȊǾȈ� ǬǾǴǻǺǮǺ��
ǭǱǳ�ǮǴǼǬǲǱǹǺȒ�ǶǷȑǹȑȃǹǺȒ�ǶǬǼǾǴǹǴ�
ǗȑǶǿǮǬǹǹȋ�ǶǺǸǺǼǭȑǰǹǺǽǾȑ�Ǣǐ�ȑ�ǯǬǽǾǼǺǰǿǺǰǱǹǬǷȈǹǴȁ�ǮǴ-
ǼǬǳǺǶ�ǹǱ�ǼǺǳǼǺǭǷǱǹǺ�ȑ�ǻǼǺǮǺǰǴǾȈǽȋ�ǹǬ�ǱǸǻȑǼǴȃǹǺǸǿ�
ǼȑǮǹȑ��ǓǬ�ǹǬȋǮǹǺǽǾȑ�ǯǬǽǾǼǺǻǬǼǱǳǿ�ǻǺǶǬǳǬǹǬ�ǹǬǻȑǮǼȑǰ-
ǶǬ� ȒǲǬ�� ǯǬǽǾǼǺǶȑǹǱǾǴǶǴ��ǛǼǴ�ǰȑǬǯǹǺǽǾǴȂȑ� ȁǱǷȑǶǺǭǬǶǾǱ-
ǼȑǺǳǿ�ǺǭǺǮ·ȋǳǶǺǮǴǸ�ȏ�ǻǼǺǮǱǰǱǹǹȋ�ǱǼǬǰǴǶǬȂȑǵǹǺȒ� ǾǱ-
ǼǬǻȑȒ�� ǛǺǶǬǳǬǹǺ� ǻǼǴǳǹǬȃǱǹǹȋ� ǬǹǾǴǽǱǶǼǱǾǺǼǹǴȁ� ǻǼǱ-
ǻǬǼǬǾȑǮ��ȑǹǯȑǭȑǾǺǼȑǮ�ǻǼǺǾǺǹǹǺȒ�ǻǺǸǻǴ���ǛǬǾǺǯǱǹǱǾǴȃǹǺ�
ǺǭțǼǿǹǾǺǮǬǹȑ�ǬǹǾǴǯȑǻǺǶǽǬǹǾǴ��ǼǱǻǬǼǬǹǾǴ��ǻǼǱǻǬǼǬǾǴ��
ȅǺ� ǻǺǶǼǬȅǿȊǾȈ� ǸǱǾǬǭǺǷȑǳǸ� ǿ� ǯǬǽǾǼǺǰǿǺǰǱǹǬǷȈǹȑǵ�
ǽǷǴǳǺǮȑǵ�ǺǭǺǷǺǹȂȑ�

'LDEHWRJHQLF�JDVWURGXRGHQDO�XOFHUV��
IHDWXUHV�RI�SDWKRJHQHVLV��FOLQLFDO�
SLFWXUH�DQG�WUHDWPHQW

1��%��*XEHUJULWV���1��9��%\HO\D\HYD���*��0��/XNDVKHYLFK�
10HGLFDO�&HQWHU�´0HGLNDSµ��2GHVVD��8NUDLQH
2'RQHWVN�1DWLRQDO�0HGLFDO�8QLYHUVLW\��8NUDLQH

.H\�ZRUGV��GLDEHWHV�PHOOLWXV�� JDVWURGXRGHQDO� XOFHUV��
SDWKRJHQHVLV��FOLQLFDO�SLFWXUH��WUHDWPHQW

'LDEHWHV�PHOOLWXV�KDV�WXUQHG�LQWR�DQ�HSLGHPLF�LQ�PRG-
HUQ�FRQGLWLRQV��DIIHFWLQJ�DERXW������RI�WKH�DGXOW�SRS-
XODWLRQ� LQ� WKH�ZRUOG��8QIRUWXQDWHO\�� OLWWOH�DWWHQWLRQ�KDV�
EHHQ� SDLG� WR� WKH� IHDWXUHV� RI� WKH� SDWKRJHQHVLV� DQG�
WUHDWPHQW�RI�JDVWURGXRGHQDO�XOFHUV�LQ�SDWLHQWV�ZLWK�GL-
DEHWHV�LQ�UHFHQW�\HDUV�
1R�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�WKH�GXUDWLRQ�RI�GLD-
EHWHV�DQG�WKH�RQVHW�RI�SHSWLF�XOFHU�GLVHDVH��7KH�SUHY-
DOHQFH�RI�+HOLFREDFWHU�S\ORUL� LQ�SDWLHQWV�ZLWK�GLDEHWHV�
LV�KLJKHU��DQG�WKH�UHVXOWV�RI�HUDGLFDWLRQ�DUH�ZRUVH�WKDQ�
LQ�SDWLHQWV�ZLWKRXW�GLDEHWHV�
*DVWULF� VHFUHWRU\� IXQFWLRQ� LQ� WKH�FRPELQHG�FRXUVH�RI�
SHSWLF�XOFHU�DQG�GLDEHWHV�LV�OLNHO\�WR�YDU\�DPELJXRXVO\��
6RPH�DXWKRUV�EHOLHYH�WKDW�K\SHUJO\FHPLD� LQKLELWV� WKH�
JDVWULF�VHFUHWRU\�IXQFWLRQ��DQG�WKH�XOFHUDWLYH�SURFHVV��
DULVLQJ� DJDLQVW� WKLV� EDFNJURXQG� LQ� WKH� GXRGHQXP��
RFFXUV�ZLWK�D�GHFUHDVH� LQ�ERWK�EDVDO�DQG�VWLPXODWHG�
JDVWULF�VHFUHWLRQ��2WKHU�DXWKRUV�FRQVLGHU� WKDW�JDVWULF�
VHFUHWLRQ� LQGLFHV� LQ� GXRGHQDO� XOFHU�� RQ� WKH� FRQWUDU\��
DUH�LQFUHDVHG�LQ�SDWLHQWV�ZLWK�GLDEHWHV�
7KH�PRVW�LPSRUWDQW�WKLQJ�LQ�WKH�SDWKRJHQHVLV�LV�SURED-
EO\�WKH�YLRODWLRQ�RI�PLFURFLUFXODWLRQ�LQ�WKH�PXFRXV�PHP-
EUDQH�RI�WKH�VWRPDFK�DQG�GXRGHQXP��,W� LV�WKH�UHJLRQDO�
EORRG� VXSSO\� DGHTXDWH� WR� WKH� QHHGV� WKDW� SURYLGHV� WKH�
SURFHVVHV�RI�R[LGDWLYH�SKRVSKRU\ODWLRQ�DQG�RWKHU�HQHU-
J\�LQWHQVLYH�SURFHVVHV�LQ�WKH�PXFRXV�PHPEUDQH�RI�WKH�
JDVWURGXRGHQDO� ]RQH�� LQFOXGLQJ� WKH� UHVWRUDWLRQ� RI� WKH�
PXFRXV�ELFDUERQDWH�EDUULHU� RI� WKH� VWRPDFK��DV�ZHOO� DV�
WKH�SK\VLRORJLFDO�DQG�UHSDUDWLYH�UHJHQHUDWLRQ�RI�HSLWKHOLDO�
DQG�JODQGXODU�FHOOV��8SRQ�WKH�HURVLYH�XOFHUDWLYH�SURFHVV�
RI�WKH�JDVWURGXRGHQDO�]RQH�LQ�SDWLHQWV�ZLWK�GLDEHWHV��PL-
FURFLUFXODWLRQ�LV�QDWXUDOO\�GLVWXUEHG��LQWUD��DQG�SHULYDVFX-
ODU�FKDQJHV�DSSHDU��ZKLFK�DUH�FRPELQHG�ZLWK�GHWHULRUD-
WLRQ� LQ� WKH�UKHRORJLFDO�EORRG�SURSHUWLHV�� LQFUHDVH� LQ� WKH�
SHUPHDELOLW\�RI�WKH�YDVFXODU�ZDOO�DQG�D�YLRODWLRQ�RI�WKH�EL-
RJHQLF�DPLQHV�PHWDEROLVP��7KHUH�LV�D�WHQGHQF\�WR�JURZ-
LQJ� K\SHUFRDJXODELOLW\� DQG� LQWUDYDVFXODU� DJJUHJDWLRQ� RI�
HU\WKURF\WHV�DQG�PLFURWKURPERVLV��0RWRU�GLVRUGHUV��VXFK�
DV�JDVWURSDUHVLV��DUH�DOVR�LPSRUWDQW�LQ�WKH�SDWKRJHQHVLV�
RI�JDVWURGXRGHQDO�XOFHUV�LQ�GLDEHWHV�
9��.K��9DVLOHQNR�HW�DO���������GLYLGH�SDWLHQWV�ZLWK�JDV-
WURGXRGHQDO�XOFHUV�DQG�GLDEHWHV�LQWR�VHYHUDO�JURXSV�E\�
SDWKRJHQHVLV� DQG� FOLQLFDO� SLFWXUH�� SDWLHQWV� ZLWK� W\SH�
��GLDEHWHV�� W\SH���GLDEHWHV�� SDWLHQWV�ZKR�KDG�XOFHUV�
LQ�H[WUHPH�VLWXDWLRQV��DJDLQVW�WKH�EDFNJURXQG�RI�K\SHU-
DFLGRWLF� RU� K\SHURVPRODU� FRPD�� GXULQJ� VXUJHU\�� HWF����
�SDWLHQWV�ZLWK�GLDEHWHV�ZKRVH�XOFHUDWLRQ� LV� FDXVHG�E\�
WKH�XOFHURJHQLF�DFWLRQ�RI�LQVXOLQ�
&RPSOLFDWLRQV�RI�XOFHUV� LQ�GLDEHWHV�DUH�DW\SLFDO��ZLWK-
RXW�DQ�REYLRXV�FOLQLFDO�SLFWXUH�
7UHDWPHQW�RI�FRPRUELGLW\�RI�GLDEHWHV�DQG�JDVWURGXRGHQDO�
XOFHUV�KDV�QRW�EHHQ�GHYHORSHG�DQG�LV�FDUULHG�RXW�DW�WKH�HP-
SLULFDO�OHYHO��6HPL�OLTXLG�IRRG��JDVWURNLQHWLFV�DUH�SUHVFULEHG�
LQ�WKH�JDVWURSDUHVLV��(UDGLFDWLRQ�WKHUDS\�LV�PDQGDWRU\�XSRQ�
GLDJQRVLQJ� +HOLFREDFWHULRVLV�� $QWLVHFUHWRU\� GUXJV� �SURWRQ�
SXPS� LQKLELWRUV�� DUH� SUHVFULEHG� DV� ZHOO�� $QWLK\SR[DQWV��
UHSD�UDQWV��GUXJV�WKDW�LPSURYH�PHWDEROLVP�LQ�WKH�JDVWURGX-
RGHQDO�PXFRVD�DUH�SDWKRJHQHWLFDOO\�VXEVWDQWLDWHG�
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