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7K�URLG� JODQG� FRPSULVLQJ� RI� WZR� OREHV� �ULJKW�
DQG�OHIW�� LV�ORFDWHG�LQ�WKH�QHFN�UHJLRQ�EHORZ�$GDPV�
DSSOH��7KH�JODQG�DV�VXFK�LV�UHVSRQVLEOH�IRU�VHFUHWLQJ�
7ULLRGRWK�URQLQH�� 7K�UR[LQH� DQG� &DOFLWRQLQ�� 7KH�
IRUPHU�WZR�LV�UHVSRQVLEOH�IRU�YDULRXV�PHWDEROLF�DQG�
GHYHORSPHQWDO� JURZWK� ZKLOH� WKH� ODWWHU� PDLQWDLQV�
FDOFLXP� KRPHRVWDVLV�� +�SRWK�URLGLVP� DQG�
+�SHUWK�URLGLVP�RFFXUV�ZKHQ�WKH�OHYHO�RI�FLUFXODWLQJ�
WK�URLG�KRUPRQHV�LV�HLWKHU�LQVXIILFLHQW�RU�VXUSOXV�WR�
PHHW� ERG�� UHTXLUHPHQW�� 9DULRXV� GUXJV� KDYH� EHHQ�
XVHG�WR�PRGXODWH� WKH�IXQFWLRQ�RI� WK�URLG�JODQG�DQG�
SUHYHQW�OLIH�WKUHDWHQLQJ�RXWFRPHV�

.H�ZRUGV�� 7K�URLG� JODQG�� 'LVHDVHV��
7ULLRGRWK�URQLQH��7K�UR[LQH��&DOFLWRQLQ�

,QWURGXFWLRQ

Though� the� size� of� thyroid� gland� is� butter�y�
VKDSHG�EXW�LWV�IXQFWLRQLV�ZD��EH�RQG�WKDW��7K�URLG�
JODQG�LV�ORFDWHG�LQ�WKH�QHFN�EHORZ�WKH�$GDPV�DSSOH�
ZKLFKFRPSULVHV� RI� WZR� FRQQHFWHG� OREHV��7KH� WZR�
OREHV�DUH�FRQQHFWHG�E��D�WKLQ�VKHHW�FDOOHG�LVWKPXV�
,W� KDV� EHHQ� UHSRUWHG� WKDW� KH� JODQG� LQFUHDVHV� LQ�
VL]H� GXULQJ� SUHJQDQF�� DQG� LV� ODUJHU� LQ� ZRPHQ�
WKDQ� LQ�PHQ�� 7KH�JODQG� DV� D� ZKROH� LV� IRUPHG� E��

QXPHURXV�WK�URLG�IROOLFOHV�ZKLFKDUH�WKH�IXQFWLRQDO�
XQLW� RI� WK�URLG�JODQG�� 7KH� IROOLFXODU� FHOOV� OLQH� WKH�
VSKHULFDO�WK�URLGIROOLFOH�ZLWK�LQWHUPLWWHQW�SUHVHQFH�
RI�SDUDIROOLFXODU�FHOOV��$V�WKH�VKDSH�RI�SDUDIROOLFXODU�
FHOOV�LV��&�6KDSHGµ�LW�LV�RIWHQ�UHIHUUHG�DV�&�FHOOV�RI�
WKH�WK�URLG�JODQG���%RWK�IROOLFXODU�DQG�SDUDIROOLFXODU�
FHOOV� VXUURXQGV�WKH� OXPHQ� FRQWDLQLQJ�FROORLG��7KH�
IROOLFXODU�FHOOV�RI�WKH�WK�URLG�JODQG�DUH�UHVSRQVLEOH�
IRU�VHFUHWLQJ�WZR�PDLQ�KRUPRQHV�7ULLRGRWK�URQLQH�
�7��� DQG� 7K�UR[LQH� �7��� ZKLOH� WKH� SDUDIROOLFXODU�
FHOOV� VHFUHWHV� FDOFLWRQLQ� KRUPRQH�� 7KH� UROH� RI�
WKH� WK�URLG�KRUPRQH� �7���� 7��� LV� WR� UHJXODWH� WKH�
PHWDEROLF� UDWHDQG� SURWHLQ� V�QWKHVLV� LQ� DGXOWV�
ZKLOH� UHJXODWLRQ� RI� JURZWK� DQG� GHYHORSPHQW� LQ�
FKLOGUHQ�LV�JRYHUQHG�E��WKH�JODQG��&DOFLWRQLQ�SOD�V�
D�PDMRU� UROH� LQ�PDLQWDLQLQJ� FDOFLXP� KRPHRVWDVLV��
7KH�ZKROH� SURFHVV� RI� WK�URLG�KRUPRQH� UHOHDVH� LV�
FRQWUROOHG�E��+�SRWKDODPXV��:KHQHYHU� UHTXLUHG��
WKH� K�SRWKDODPXV� UHOHDVHV� 7K�URLG� 5HOHDVLQJ�
+RUPRQH� �75+��� 7KLV� VLJQDO� LV� UHFHLYHG� E�� WKH�
DQWHULRU� SLWXLWDU�� DQG� WKH� ODWWHU� UHOHDVHV� 7K�URLG�
6WLPXODWLQJ� +RUPRQH� �76+��� 76+� WKHQ� LQWHUDFWV�
ZLWK�WKH�IROOLFXODU�DQG�SDUDIROOLFXODU�FHOOV�RI�WK�URLG�
JODQG�DQG�VWLPXODWH�7���7��DQG�&DOFLWRQLQ�UHOHDVH�
IURP�WKH�WK�URLG�JODQG���$�QXPEHU�RI�RWKHU�IDFWRUV�
have�been� reported� to� in�uence� thyroid�hormone�
VHFUHWLRQ�� ,Q� URGHQWV� DQG� FKLOGUHQ�� H[SRVXUH� WR� D�
FROG�HQYLURQPHQW� WULJJHUV�75+�VHFUHWLRQ�� OHDGLQJ�
WR�HQKDQFHG�WK�URLG�KRUPRQH�UHOHDVH��7KLV�VKRZV�
WKH� UHODWLRQVKLS� RI� WK�URLG� KRUPRQH� ZLWK� ERG��
KHDW� UHJXODWLRQ�� 7KLV� UHYLHZ� VROH� GLVFXVVHV� WKH�
GUXJV� XVHG� RI� K�SHUWK�URLGLVP� DV� WUHDWPHQW� RI�
K�SRWK�URLGLVP� LV� RIWHQ� VXFFHVVIXOO�� DFKLHYHG�

�RZ�WR�FLWH�WKLV�DUWLFOH�
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E�� VXSSO�LQJ� V�QWKHWLF� WK�URLG� KRUPRQHV� UHDGLO��
DYDLODEOH�LQ�WKH�PDUNHW�

���URLG��RUPR�HV�D�G���HLU��ROHV

7KH�VROH�IXQFWLRQ�RI�WKH�WK�URLG�JODQG�LV�WR�SURGXFH�
WZR� VWHURLG� KRUPRQH� �7�� �� 7��� DQG� RQH� SHSWLGH�
KRUPRQH� �&DOFLWRQLQ��� ,RGLQDWHG� W�URVLQH� UHVLGXH�
LV� WKH� PDLQ� LQJUHGLHQW� IRU� WK�URLG� KRUPRQHV�3HU�
PROHFXOH� RI� 7�� DQG� 7�� DUH� FRPSULVHV� RI� �� DWRPV�
DQG���DWRPV�RI�LRGLQH�UHVSHFWLYHO��KHQFH�WKH�QDPH�
7ULLRGRWK�URQLQH� DQG� 7HWUDLRGRWK�URQLQH��� ,Q� WKH�
ERG�� WKH� WK�URLG�KRUPRQHV�UHJXODWH�PDLQO�� WKUHH�
IXQFWLRQ��7KHVH�LQFOXGHV�

•� Metabolic:� Thyroid� hormones� in�uence�
PHWDEROLF� DFWLYLW�� E�� LQFUHDVLQJWKH� EDVDO�
PHWDEROLF� UDWH�� 7KH� KRUPRQHV� IDFLOLWDWH� � WKH�
EUHDNGRZQ��DEVRUSWLRQ�DQG�FHOOXODU�XSWDNH�RI�
JOXFRVH��7KH��DOVR�VWLPXODWH�WKH�EUHDNGRZQ�RI�
IDWV��DQG�LQFUHDVH�WKH�QXPEHU�RI�IUHH�IDWW��DFLGV�
'HVSLWH� LQFUHDVLQJ� IUHH� IDWW�� DFLGV�� WK�URLG�
KRUPRQHV�GHFUHDVH�FKROHVWHURO�OHYHOV��SHUKDSV�
E��LQFUHDVLQJ�WKH�UDWH�RI�VHFUHWLRQ�RI�FKROHVWHURO�
LQ�ELOH��

•� �D�GLR�DV���D��� 7KH� UDWH� DQG� IRUFH� RI� FDUGLDF�
contraction� is� also� in�uenced� by� the�
KRUPRQHV��%RWK� UDWH�RI�EUHDWKLQJ�DQG� R[�JHQ�
FRQVXPSWLRQ� LV� LQFUHDVHG� E�HQKDQFLQJ� WKH�
DFWLYLW��RI� FHOO�PLWRFKRQGULD��$OO� WKHVH� HYHQWV�
Combined,increase�blood��ow�and�the�body's�
WHPSHUDWXUH�

•� �����RSP���D��� 7K�URLG� KRUPRQHV� DUH�
LPSRUWDQW� IRU� QRUPDO� GHYHORSPHQW�� 7KH��
LQFUHDVH� WKH� JURZWK� UDWH� LQ� �RXQJ� RQHV�� DQG�
FHOOV� RI� WKH� GHYHORSLQJ� EUDLQ� DUH� D� PDMRU�
WDUJHW� IRU� WKH� WK�URLG� KRUPRQHV� 7�� DQG� 7���
7K�URLG�KRUPRQHV�SOD��D�FUXFLDO� UROH� LQ�EUDLQ�
maturation�during�foetal�development�and��rst�
IHZ��HDUV�RI�SRVWQDWDO�OLIH�

•� Moreover,� the� thyroid� hormones� also� play� a�
UROH� LQ� PDLQWDLQLQJ� QRUPDO� VH[XDO� IXQFWLRQ��
VOHHS��DQG�WKRXJKW�SDWWHUQV�

2QO��D�IUDFWLRQ�RI�WK�URLG�KRUPRQH�WUDYHO�IUHHO��
LQ�WKH�EORRG�DIWHU�LWV�UHOHDVH� IURP�JODQG��0RVW�DUH�
ERXQG�WR�WK�UR[LQH�ELQGLQJ�JOREXOLQ��7%*��DQG�WR�
D� OHVVHU� H[WHQW� WR� WUDQVWK�UHWLQ�� DQG�DOEXPLQ��7KH�
KRUPRQDO�DFWLYLW��OLHV�LQ�RQO��������RI�7��DQG������
RI� 7�� WUDYHOLQJ� LQ� WKH� ERG�� LQ� XQERXQG� IRUP�� ,Q�
DGGLWLRQ��XS�WR�����RI�WKH�7��LQ�EORRG�LV�SURGXFHG�
IROORZLQJ� FRQYHUVLRQ� IURP� 7�� E�� LRGRWK�URQLQH�
GHLRGLQDVHV�LQ�RUJDQV�DURXQG�WKH�ERG���

2QFH� WKH� KRUPRQH� FURVVHV� WKH� FHOO� PHPEUDQH�

LW� JRHV� DQG� ELQGV� WR� QXFOHDU� WK�URLG� KRUPRQH�
receptors� TR-α1,� TR-α2,� TR-β1� and� TR-β2,� the�
KRUPRQH�UHFHSWRU�FRPSOH[�WKHQ�ELQG�ZLWK�KRUPRQH�
UHVSRQVH� HOHPHQWV� DQG� WUDQVFULSWLRQ� IDFWRUV� DQG��
modulate�DNA�transcription�of�the�speci�c�protein�
�� ,QFOXGLQJ� DOO� WKHVH� UROH�� WK�URLG� KRUPRQHV� DOVR�
LQWHUDFWV� ZLWK� HQ]�PHV� OLNH� FDOFLXP� $73DVH� DQG�
DGHQ�O�O� F�FODVH�� DQG�JOXFRVH� WUDQVSRUWHUV�� LQ� WKH�
FHOO�F�WRSODVP�

7DEOH����EHORZ��VKRZV�WKH�3KDUPDFRNLQHWLF�GDWD�
RI�7��DQG�7��

7DEOH����3KDUPDFRNLQHWLF�GDWD�RI�7��DQG�7��

9DULDEOH 7
�

7
�

9ROXPH�RI�GLVWULEXWLRQ ���/ ���/

([WUDWK�URLGDO�SRRO ����PFJ ���PFJ

'DLO��SURGXFWLRQ ���PFJ ���PFJ

)UDFWLRQDO�WXUQRYHU�SHU�GD� ��� ���

0HWDEROLF�FOHDUDQFH�SHU�GD� ����/ ���/

+DOI�OLIH��ELRORJLF� ��GD�V ��GD�

6HUXP�OHYHOV

7RWDO ���������PFJ�G/ �������QJ�G/

��������QPRO�/� �����������QPRO�/�

)UHH ��������QJ�G/ ��������SJ�G/

�����������SPRO�/� ����������SPRO�/�

$PRXQW�ERXQG ������ �����

%LRORJLF�SRWHQF� � �

2UDO�DEVRUSWLRQ ��� ���

6RXUFH�� %HUWUDP� *�� .DW]XQJ�� %DVLF� DQG� &OLQLFDO� 3KDUPDFRORJ��� ��WK�
(GLWLRQ�

0HF�D�LVP�RI��RUPR�H��URG�FWLR�

7KH� WK�URLG� KRUPRQHV� DUH� V�QWKHVL]HG� IURP�
WK�URJOREXOLQ��7KLV�LV�D�SURWHLQ�LQ�WKH�FROORLG�LQ�WKH�
IROOLFXODU� OXPHQ� WKDW� LV� RULJLQDOO�� FUHDWHG� ZLWKLQ�
WKH�URXJK�HQGRSODVPLF�UHWLFXOXP�RI�IROOLFXODU�FHOOV�
DQG� WKHQ� WUDQVSRUWHG� LQWR� WKH� IROOLFXODU� OXPHQ��
7K�URJOREXOLQ�FRQWDLQV�����XQLWV�RI�W�URVLQH��ZKLFK�
UHDFWV�ZLWK�LRGLQH�ZLWKLQ�WKH�IROOLFXODU�OXPHQ��

,RGLQH� LV� WKH�FUXFLDO�HOHPHQW�IRU� WKH�SURGXFWLRQ�
RI� WKH�WK�URLG�KRUPRQHV�� ,RGLQH� �,��� WUDYHOV� LQ� WKH�
EORRG� DV� LRGLGH� �,−��� ZKLFK� LV� WDNHQ� XS� LQWR� WKH�
IROOLFXODU� FHOOV� E�� D� VRGLXP�LRGLGH� V�PSRUWHU�
�1,6��� 7KLV� LRQ� FKDQQHO� WUDQVSRUWV� WZR� VRGLXP�
LRQV� DQG�DQ� LRGLGH� LRQ� DFURVV� WKH� FHOO�PHPEUDQH��
:LWK� WKH� KHOS� RI� DQRWKHU� WUDQVSRUWHU�� SHQGULQ��
,RGLGH� WKHQ� WUDYHOV� IURP� ZLWKLQ� WKH� FHOO� LQWR� WKH�
OXPHQ�� ,Q� WKH� IROOLFXODU� OXPHQ�� LRGLGH� LV� WKHQ�
R[LGL]HG� WR� LRGLQH�� 7KLV� PDNHV� LW� PRUH� UHDFWLYH��
DQG� WKH� LRGLQH� LV� DWWDFKHG� WR� WKH� DFWLYH� W�URVLQH�
XQLWV� LQ� WK�URJOREXOLQ� E�� WKH� HQ]�PH� WK�URLG�
SHUR[LGDVH���7KHVH�WKHQ�XVHG�DV�SUHFXUVRUV�WR�IRUP�
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0RQRLRGRW�URVLQH� �0,7��� DQG� 'LLRGRW�URVLQH�
�',7��� :KHQ� WKH� 7K�URLG� 6WLPXODWLQJ� +RUPRQH�
VWLPXODWHV� WKH� IROOLFXODU� FHOOV�� WK�URJOREXOLQ� LV�
UHDEVRUEHG�E��WKH�IROOLFXODU�FHOOVIURP�WKH�IROOLFXODU�
OXPHQ��7KH�LRGLQDWHG�W�URVLQHV�DUH�FOHDYHG��IRUPLQJ�
WKH�WK�URLG�KRUPRQHV�7���7���',7��0,7��DQG�WUDFHV�
RI� UHYHUVH� WULLRGRWK�URQLQH� �U7���� 7ZR� PROHFXOHV�
RI� ',7� DUH� FRPELQHG� WR� IRUP� �',7� �7K�UR[LQH��
DQG� RQH� PROHFXOH� RI� 0,7� DQG� WZR� PROHFXOHV� RI�
',7�DUH�FRPELQHG�WR�IRUP��7ULLRGRWK�URQLQH���U7��
LV� EHOLHYHG� WR� EH�PHWDEROLFDOO�� LQDFWLYH�� 7�� LQ� WKH�
SHULSKHU��LV�FRQYHUWHG�WR��7��DQG�57�E��GHLRGLQDVH�
HQ]�PHV���7KLV�IRUPV�WKH�PDMRU�VRXUFH�RI�ERWK�57��
������DQG�7��������LQ�SHULSKHUDO�WLVVXHV���

�U��V� 0RG�ODWL��� ���URLG� )��FWLR�V� �RWDVVL�P�
�RGLGH

,RGLQH� DV� SRWDVVLXP� VDOW� LV� FRPPRQO�� XVHG� IRU�
UHWDUGLQJ� RU� VORZLQJ� GRZQ� WKH� WK�URLG� IXQFWLRQ��
7KH� UROH� RI� ,RGLQH� RQ� WK�URLG� JODQG� DUH� PDQ���
2QH�RI�WKH�PDMRU�UROHLV�WR�LQKLELW�KRUPRQH�UHOHDVH�
IURP� WKH� WK�URLG� JODQG�7KLV� RFFXUV� ZLWKLQ� KRXUV�
DIWHU� WKH� GUXJ� DGPLQLVWUDWLRQ�� 7KLV� HIIHFW� PD��
UHVXOW�IURP�LQKLELWLRQ�RI�WK�URJOREXOLQ�SURWHRO�VLV�
�ZKLFK� LV� QHFHVVDU�� IRU� SURGXFWLRQ�H[FRF�WRVLV�
RI�WK�URLG�KRUPRQHV��$SDUW�IURP�WKLV��,RGLQH�DOVR�
LQWHUIHUHV�ZLWK� WKH� V�QWKHVLV� RI� WK�URLG�KRUPRQHV�
E�� LQKLELWLQJ� WK�URLGDO�SHUR[LGDVH� HQ]�PH�ZKLFK�
XOWLPDWHO��VXSSUHVVHV�WKH�UDWH�RI�WK�URLG�KRUPRQH�
SURGXFWLRQ�� ,W� KDV� EHHQ� QRWLFHG� WKDW� WKH�PD[LPDO�
HIIHFW�RI�LRGLQH�RQ�WK�URLG�KRUPRQH�FRQFHQWUDWLRQ�
RFFXUV� HYHQ� DIWHU� ��� GD�V� RI� WUHDWPHQW�� )RU� WKLV�
UHDVRQ�� ,RGLQH� WKHUDS�� LV� W�SLFDOO�� JLYHQ� RQO��
IRU� D� IHZ� ZHHNV� EHFDXVH� WKH� WK�URLG� JODQG� ZLOO�
FRPPRQO�� �HVFDSHµ� IURP� LRGLGH� EORFN� LQ� ����
ZHHNV���� 7KH� GHFUHDVHG� OHYHO� RI� LRGLQH� LQVLGH� WKH�
WK�URLG�IROOLFOH�WULJJHUV�GRZQ�UHJXODWLRQ�RI�VRGLXP�
LRGLQH� V�PSRUWHU� RQ� WKH� EDVRODWHUDO�PHPEUDQH�RI�
WKH�IROOLFXODU�FHOO��7KLV�XVXDOO��RFFXUV�ZLWKLQ�WZR�WR�
IRXU�ZHHNV�RI� FRQWLQXDO� H[SRVXUH� DIWHU�ZKLFK� WKH�
WK�URLG�KRUPRQH�ELRV�QWKHVLV� UHVXPHV� LQ�QRUPDO�
IDVKLRQ�� ,RGLQH� LV� JLYHQ� WR� SDWLHQWV� ZLWK� *UDYHV��
disease� with� the� motive� to� inhibit� organi�cation�
�,RGLQDWLRQ�RI�WK�URJOREXOLQ��LQ�WKH�WK�URLG�JODQG

��GLFDWLR�V

*UDYHV�� GLVHDVH�� JRLWHU�WR[LF� DGHQRPD� DQG�
WK�URLGLWLV�� ,W� LV� UDUHO�� XVHG� DV� VROH� WKHUDS�� IRU�
K�SHUWK�URLGLVP��$OVR�XVHG�SULRU�WR�WK�URLG�JODQG�
VXUJHU�� WR�GHFUHDVH� WKH�YDVFXODULW��RI� WKH� WK�URLG�
JODQG�

�R�WUDL�GLFDWLR�V

,RGLGH� FDQ� FURVV� SODFHQWD� DQG� FDQ� FDXVH� IRHWDO�
JRLWUH�LQ�SUHJQDQF��

6LGH�(IIHFWV

3DWLHQW� XQGHUJRLQJ� ,RGLQH� WKHUDS�� PD�� VKRZ�
V�PSWRPV� VXFK� DV� DFQHUDVKVPHWDOOLF� WDVWH� LQ� WKH�
PRXWK�� VZROOHQ� VDOLYDU�� JODQGV�� XOFHUDWLRQV� RI�
PXFRXV� PHPEUDQHV� �VRUH� PRXWK��� FRQMXQFWLYLWLV�
DQG�UKLQRUUKHD���

�URS�OW�LR�UDFLO������

3URS�OWKLRXUDFLO� LV� D� WKLRXUHD� DQWLWK�URLG�
DJHQW�� ,W� LQKLELWV� WKH� V�QWKHVLV� RI� WK�UR[LQH� DQG�
LQKLELWV� WKH� SHULSKHUDO� FRQYHUVLRQ� RI� WK�UR[LQH�
WR� WUL�LRGRWK�URQLQH�� ,W� LV� XVHG� LQ� WKH� WUHDWPHQW�
RI� K�SHUWK�URLGLVP� �*UDYH�V� GLVHDVH��� ,W� EORFNV�
WK�URLG�KRUPRQH�V�QWKHVLV�E��LQKLELWLQJ�WKH�WK�URLG�
peroxidase�thereby�blocking�iodine�organi�cation.�
378�GHFUHDVHV� WK�URLG�KRUPRQH�SURGXFWLRQ��378�
DOVR�LQWHUIHUHV�ZLWK�WKH�FRQYHUVLRQ�RI�7��WR�7���DQG��
VLQFH�7�� LV�PRUH�SRWHQW� WKDQ�7��� WKLV�DOVR�UHGXFHV�
WKH�DFWLYLW��RI�WK�URLG�KRUPRQHV����

0HF�D�LVP�RI�DFWLR�

,Q� WKH� FHOO� PHPEUDQH�� 3URS�OWKLRXUDFLO� ELQGV� WR�
WK�URLG� SHUR[LGDVH� DQG� LQKLELWV� WKH� FRQYHUVLRQ�
RI� LRGLGH� WR� LRGLQH��7KLV�HQ]�PHLV�UHVSRQVLEOH� IRU�
FRQYHUWLQJ�LRGLGH�WR�LRGLQH��YLD�K�GURJHQ�SHUR[LGH�
DV�D�FRIDFWRU��DQG�DOVR�FDWDO�VLV�WKH�LQFRUSRUDWLRQ�RI�
WKH�UHVXOWLQJ�LRGLGH�PROHFXOH�RQWR�ERWK�WKH���DQG�
RU���SRVLWLRQV�RI�WKH�SKHQRO�ULQJV�RI�W�URVLQH�IRXQG�
LQ� WK�URJOREXOLQ�� 7K�URJOREXOLQ� LV� GHJUDGHG� WR�
SURGXFH�WK�UR[LQH��7���DQG�WUL�LRGRWK�URQLQH��7����
ZKLFK� DUH� WKH� PDLQ� KRUPRQHV� SURGXFHG� E�� WKH�
WK�URLG� JODQG���� &RQVHTXHQWO��SURGXFWLRQ� RI� QHZ�
WK�URLG�KRUPRQHV�DUH�EORFNHG�E��SURS�OWKLRXUDFLO�

$V�SURS�OWKLRXUDFLO� EORFNV� V�QWKHVLV� RI� WK�URLG�
KRUPRQH�DQG�QRW� LWV� UHOHDVH�� WKHUH� LV� D� ODJ�SHULRG�
DQG� KHQFH� RQVHW� RI� DFWLRQ� LV� VDLG� WR� EH� GHOD�HG��
7KLV�RIWHQ� WDNHV�����ZHHNV�EHIRUH�VWRUHV�RI�7�� DUH�
GHSOHWHG� DV� WKH� DOUHDG�� SUHVHQW� KRUPRQHV� LQ� WKH�
FLUFXODWLRQ�FRQWLQXHV�WR�VKRZ�LWV�DFWLRQ���

��GLFDWLR�V

7K�URWR[LFRVLV� �WK�URLG� VWRUP�� �KLJK� GRVHV� PXVW�
EH� XVHG� WR� WUHDW� WK�URLG� VWRUP��� 378� LV� IDYRXUHG�
RYHU�PHWKLPD]ROH�IRU�WKLV�LQGLFDWLRQ�EHFDXVH�RI�LWV�
HIIHFW� WR� EORFN� 7�� WR� 7�� FRQYHUVLRQ� LQ� SHULSKHUDO�
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FLUFXODWLRQ�

6LGH�(IIHFWV

&RPPRQ�VLGH�HIIHFW�RI�378�DGPLQLVWUDWLRQ�LV�UDVK��
2WKHU�VLGH�HIIHFWV�LQFOXGHRHGHPD��DJUDQXORF�WRVLV�
XVXDOO��UHYHUVLEOH�XSRQ�GUXJ�ZLWKGUDZDO��KHSDWLWLV�
�UDUH�� EXW� SRWHQWLDOO�� IDWDO��� FKROHVWDWLF� MDXQGLFH�
�PRUH�FRPPRQ�ZLWK�PHWKLPD]ROH�

�UH��D�F�

5LVN� &DWHJRU�� '�� 378� FDQ� FURVV� WKH� SODFHQWDO�
EDUULHU���FDXVH�IRHWDO�K�SRWK�URLGLVP�378�LV�PRUH�
VWURQJO��SURWHLQ�ERXQG�FRPSDUHG�WR�PHWKLPD]ROH��
DQG� WKHUHIRUH� 378� LV� SUHIHUUHG� LQ� SUHJQDQF�� LI�
HLWKHU� DUH� LQGLFDWHG� IRU� WUHDWPHQW� RI� PDWHUQDO�
K�SHUWK�URLGLVP���

0HWKLPD�ROH

0HWKLPD]ROH�LV�D�PHPEHU�RI�WKH�FODVV�RI�LPLGD]ROH�
JURXS� LQ� ZKLFK� K�GURJHQ� DWRP� LV� UHSODFHG� E��
D� PHWK�O� JURXS� DWWDFKHG� WR� D� QLWURJHQ�� ,W� VKRZV�
DQWLWK�URLG� DFWLYLW�� E�� LQKLELWLQJ� WKH� HQ]�PH��
WK�URLG�SHUR[LGDVH��,WV�SRWHQF��KDV�EHHQ�UHSRUWHG�
WR�EH����WLPHV�JUHDWHU�WKDQ�SURS�OWKLRXUDFLO��378���
7KH� DFWLYLW�� RI� 0HWKLPD]ROH� OLHV� LQ� LWV� DELOLW�� WR�
VXFFHVVIXOO��EORFN�WKH�HQ]�PH�WK�URLG�SHUR[LGDVHWR�
SURYLGHV�DQWLWK�URLG�DFWLYLW���8SRQ�DGPLQLVWUDWLRQ��
LW�SUHYHQWV�WK�URLG�KRUPRQH�V�QWKHVLV�E��LQKLELWLQJ�
WKH� WK�URLG� SHUR[LGDVH�FDWDO�]HG� UHDFWLRQV�
&� blocking� iodine� organi�cation� (the� major�
PHFKDQLVP� RI� DFWLRQ����� ,WV� PHFKDQLVP� RI� DFWLRQ�
RQ�WKH�WK�URLG�JODQG�LV�WKH�VDPH�DV�378��KRZHYHU�
PHWKLPD]ROH�GRHV�QRW�HIIHFWLYHO��EORFN�SHULSKHUDO�
GHLRGLQDVH�WKDW�FRQYHUWV�7��WR�7��

2I� DOO� WKH� DQWLWK�URLG� GUXJV� DYDLODEOH� LQ�
WKH� PDUNHW�� PHWKLPD]ROH� LV� UHJDUGHG� DQG� LV�
often� forming� a� �rst� line� drug� for� prescribers.�
0HWKLPD]ROH� KDV� EHHQ� IRXQG� WR� HOHYDWH� VHUXP�
DPLQRWUDQVIHUDVH�GXULQJ�WKHUDS��FDXVLQJ�FLUUKRVLV�
RI�OLYHU�

��GLFDWLR�V

0HWKLPD]ROH� LV� LQGLFDWHG� IRU� WKH� WUHDWPHQW� RI�
K�SHUWK�URLGLVP�LQ�SDWLHQWV�ZLWK�*UDYHV��GLVHDVH�RU�
WR[LF�PXOWLQRGXODU�JRLWUH�IRU�ZKRP�WK�URLGHFWRP��
RU� UDGLRDFWLYH� LRGLQH� WKHUDS�� DUH�QRW� DSSURSULDWH�
WUHDWPHQW�RSWLRQV��0HWKLPD]ROH�LV�DOVR�FRPPRQO��
SUHVFULEHG� IRU� WKH� VORZLQJ� GRZQ� RU� VXSSUHVV�
K�SHUWK�URLG� V�PSWRPVDQG� LQ� LQLWLDO� VWDJH� RI�
WK�URLGHFWRP�� RU� UDGLRDFWLYH� LRGLQH� WKHUDS���

$SDUW��PHWKLPD]ROH� FDUULHV� WKH� DERYH� LQGLFDWLRQV�
DQG� LV� DOVR� LQGLFDWHG� IRU� WKH� PHGLFDO� WUHDWPHQW�
RI� K�SHUWK�URLGLVP� UHJDUGOHVV� RI� RWKHU� DYDLODEOH�
WUHDWPHQW� RSWLRQV�� 0HWKLPD]ROH� LV� WKH� SULPDU��
GUXJ� XVHG� WR� WUHDW� *UDYH�V� K�SHUWK�URLGLVP� LQ�
QRQ�SUHJQDQW�SDWLHQWV��7KH�PHFKDQLVP�RI�DFWLRQ�RI�
PHFKDQLVP�LV�VDPH�ZLWK�SURS�OWKLRXUDFLO�KRZHYHU�
LW� LV�RIWHQ�SUHIHUUHG�GXH� WR� LWV� ORQJ�KDOI� OLIH�KHQFH�
RQFH� D� GD�� GRVLQJ�-XVW� OLNH� SURS�OWKLRXUDFLO��
PHWKLPD]ROH� UHTXLUH� ���� ZHHNV� WR� PDNH� SDWLHQW�
HXWK�URLG� EHFDXVH� LW� EORFNV� WKH� V�QWKHVLV� RI� QHZ�
WK�URLG�KRUPRQH��DQG�DOUHDG��IRUPHG�7����7��DUH�
QRW�HIIHFWHG���

6LGH�(IIHFWV

0DFXORSDSXODU� UDVK� LV� VHHQ� LQ� ��� RI� WUHDWHG�
SDWLHQWV�� IHYHU� LV� DQRWKHU� EXW� OHVV� FRPPRQ� VLGH�
HIIHFWV� DVVRFLDWHG� ZLWK� PHWKLPD]ROH� WKHUDS���
2WKHU� UDUH� VLGH� HIIHFWV� OLNH� DJUDQXORF�WRVLV� PD��
VRPHWLPHV� REVHUYHG�� $OWKRXJK�� DJUDQXORF�WRVLV�
LQGXFHG�E��PHWKLPD]ROH� LV� RIWHQ� UHYHUVLEOH� XSRQ�
GLVFRQWLQXDWLRQ� RI� GUXJ� EXW� ZKHQ� RFFXUV� LW� LV�
VHYHUH� DQG� OLIH� WKUHDWHQLQJ� LW� LV� DOZD�V� DGYLFH� WR�
KDYH�ERQH�PDUURZ�VWDWXV�PRQLWRU�RI�WKH�UHFLSLHQW��
+HSDWLWLV�� &KROHVWDWLF� MDXQGLFH� DQG� *,� VWUHVV� DUH�
RWKHU�XQFRPPRQ�VLGH�HIIHFWV��

�R�WUDL�GLFDWLR�V

3UHJQDQF�� �� QXUVLQJ� PRWKHUV� �� PHWKLPD]ROH� LV�
IRXQG�LQ�EUHDVW�PLON���LV�FRQWUDLQGLFDWHG�LQ�QXUVLQJ�
PRWKHUV�� FDQ� FDXVH� IHWDO� KDUP� �K�SRWK�URLGLVP��
ZKHQ� DGPLQLVWHUHG� WR� D� SUHJQDQW� ZRPDQ�� ,W�
EHORQJV�WR�3UHJQDQF��5LVN�&DWHJRU��'��&RQJHQLWDO�
PDOIRUPDWLRQV� DUH� UDUHO�� REVHUYHG� ZLWK�
PHWKLPD]ROH�

5DGLRDFWLYH�,�����

,RGLQH� ���� LV� UHDGLO�� DYDLODEOH� DV� 6RGLXP� VDOW��
5DGLRDFWLYH� ,RGLQH� ,�WKHUDS�� LV� D� WUHDWPHQW�
IRU� DQ� RYHUDFWLYH� WK�URLG�� D� FRQGLWLRQ� FDOOHG�
K�SHUWK�URLGLVP�� *UDYH� GLVHDVH� LV� D� FRPPRQ�
PDQLIHVWDWLRQ� RI� K�SHUWK�URLGLVP�� 7KH� JODQG� LV�
RYHUDOO�VZROOHQ�RU�D�SDUW�RI�WKH�JODQG�LV�VZROOHQ�E��
IRUPLQJ�QRGXOHV�ZLWKLQ�WKH�JODQG��7KH�SURGXFWLRQ�
RI� WK�URLG� KRUPRQHV� LV� JUHDWO�� LQFUHDVHG�� 2WKHU�
LQGLFDWLRQ��,W�LV�UDSLGO��DEVRUEHG���LV�FRQFHQWUDWHG�
LQ�WKH�WK�URLG�ZKHUH�LW�LV�LQFRUSRUDWHG�LQWR�VWRUDJH�
IROOLFOHV��2QFH�LQVLGH�WKH�IROOLFXODU�FHOOV�LW�HPLWV�EHWD�
UD�V�WR�GHVWUR��WKH�WK�URLG�FHOOV��7KH�KDOI�OLIH�RI�EHWD�
UD�V�LV���GD�V�ZKLFK�PDNHV�LW�KLJKO��UDGLRDFWLYH��,W�
LV�IUHTXHQWO��XVHG�EXW�LQ�VPDOOHU�GRVH��7KH�HPLWWHG�
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%HWD� SDUWLFOHV� DFW� RQ�SDUHQFK�PDO� FHOOV�ZLWK� OLWWOH�
GDPDJH�WR�VXUURXQGLQJ�WLVVXH���

��GLFDWLR�V

7K�URLG�IXQFWLRQ�WHVW�LV�FRQGXFWHG�E��LWV�DELOLW��WR�
XSWDNH� UDGLRDFWLYH� LRGLQH�� $OVR� XVHG� IRU� *UDYHV�
GLVHDVH�XQUHVSRQVLYH�WR�RWKHU�H[LVWLQJ�WKHUDS���,W�LV�
DOVR�LQGLFDWHG�IRU�7K�URLG�FDQFHU�

�R�WUDL�GLFDWLR�V

3UHJQDQF��RU�QXUVLQJ�PRWKHUV

6LGH�(IIHFWV

'HOD�HG�K�SRWK�URLGLVP

&RQFOXVLRQ

7K�URLG� JODQG� LV� ORFDWHG� EHORZ� WKH� $GDP�V�
DSSOH� DQG� LV� FRPSRVHG� RI� WZR� OREHV�� ULJKW� DQG�
OHIW� MRLQHG� WRJHWKHU� E�� LVWKPXV�� 7KH� JODQG� KDV�
PDMRU� UROH� LQ� UHJXODWLQJ� ERG�� PHWDEROLVP��
JURZWK� DQG� GHYHORSPHQW�� 7ULLRGRWK�URQLQH��
7HWUDLRGRWK�URQLQH� DQG� &DOFLWRQLQ� DUH� WKH�
KRUPRQHV� VHFUHWHG� E�� WKH� JODQG�� 7KH� ODWWHU� RQH��
&DOFLWRQLQ�KHOSV�LQ�UHJXODWLQJ�EORRG�FDOFLXP�OHYHO��$�
QXPEHU�RI�GUXJV�KDYH�EHHQ�GHYHORSHG�WR�FRXQWHUDFW�
RU�PLWLJDWH�WKH�V�PSWRPV�RI�K�SHUWK�URLGLVP��7KH�
GUXJV�PDLQO��DFW�RQ�WKH�SDWKZD��RI�WK�URLG�KRUPRQH�
V�QWKHVLV�� 0HWKLPD]ROH� DQG� 3URSK�WKLRXUDFLO� DUH�
WKH�PRVW�FRPPRQO��XVHG�DQWLWK�URLG�GUXJV�LQ�WKH�
PDUNHW��:KLOH�3RWDVVLXP�,RGLGH�DQG�5DGLRDFWLYH�,�
����DUH�OHVV�FRPPRQO��XVHG���

5HIHUHQFHV

��� &RRSHU� '6�� /DGHQVRQ� 3:�7KH� 7K�URLG� *ODQG�
�&KDSWHU� ���� ,Q�� *UHHQVSDQ�V� %DVLF� �� &OLQLFDO�
(QGRFULQRORJ����H��������0F*UDZ�+LOO

��� 6�� 'H� /HR�� 6�� <�� /HH�� DQG� /�� (�� %UDYHUPDQ��
�+�SHUWK�URLGLVP�µ� /DQFHW�� YRO�� ����� QR�� �������
���������������

��� 'RQJ�%-���*UHHQVSDQ��7K�URLG���$QWLWK�URLG�'UXJV�
�&KDSWHU� ����� ,Q�� %DVLF� �� &OLQLFDO� 3KDUPDFRORJ���
������ ��WK� (G�� .DW]XQJ� %*�� 7UHYRU� $-� �(GLWRUV���
0F*UDZ�+LOO���/DQJH

��� 5RVV�'6��*UDYH�V�K�SHUWK�URLGLVP�LQ�QRQ�SUHJQDQW�
DGXOWV��2YHUYLHZ�RI�WUHDWPHQW��,Q��8S7R'DWH�������
%DVRZ��'6��(G��

��� 5RVV�'6�����7KLRQDPLGHV�LQ�WKH�WUHDWPHQW�RI�*UDYHV��
GLVHDVH�� ,Q�� 8S7R'DWH�����E�%DVRZ�� '6� �(G���

:DOWKDP��0$��&LWHG���������

��� *RRGPDQ��/RXLV�6DQIRUG��*LOPDQ��$OIUHG�*RRGPDQ�

��������*RRGPDQ�DQG�*LOPDQ�V�WKH�SKDUPDFRORJLFDO�

EDVLV�RI�WKHUDSHXWLFV��WK�HG����0F*UDZ�+LOO��S�������

��� �,RGLQH� LQGXFHG� K�SRWK�URLGLVP��� 7K�URLG�� ������

���������������

��� (QJ�3��&DUGRQD�*��)DQJ�6��3UHYLWL�0��$OH[�6��&DUUDVFR�

1�� &KLQ�:��%UDYHUPDQ�/� ��(VFDSH� IURP� WKH� DFXWH�

:ROII�&KDLNRII�HIIHFW�LV�DVVRFLDWHG�ZLWK�D�GHFUHDVH�

LQ� WK�URLG� VRGLXP�LRGLGH� V�PSRUWHU� PHVVHQJHU�

ULERQXFOHLF�DFLG�DQG�SURWHLQ���(QGRFULQRORJ���������

�����������������

��� 6LVVRQ� -&�� 5DGLDWLRQ� VDIHW�� LQ� WKH� WUHDWPHQW� RI�

SDWLHQWV�ZLWK�WK�URLG�GLVHDVHV�E��UDGLRLRGLQH����,��

3UDFWLFH�UHFRPPHQGDWLRQV�RI�WKH�$PHULFDQ�7K�URLG�

$VVRFLDWLRQ�������������������

���� 'DL� *�� /HY�� 2�� &DUUDVFR� 1�� &ORQLQJ� DQG�

FKDUDFWHUL]DWLRQ� RI� WKH� WK�URLG� LRGLGH� WUDQVSRUWHU��

1DWXUH������������������������

���� %HQXD� 56�� %HFNHU�'9��+XUOH�� -5�� 7K�URLG� VWRUP��

&XUU7KHU�(QGRFULQRO�0HWDE���������������

���� +H�PDQQ� :5�� 3RWDVVLXP� LRGLGH� DQG� WKH� ZROII�

FKDLNRII� HIIHFW�� UHOHYDQFH� IRU� WKH� GHUPDWRORJLVW�� -�

$P�$FDG�'HUPDWRO�������������������

���� /HXQJ� $0�� %DXHU� $-�� %HQYHQJD� 6�� %UHQQHU� $9��

+HQQHVVH�� -9�� +XUOH�� -5HW� DO�� $PHULFDQ� 7K�URLG�

$VVRFLDWLRQ� 6FLHQWLILF� 6WDWHPHQW� RQ� WKH� 8VH� RI�

3RWDVVLXP�,RGLGH�,QJHVWLRQ�LQ�D�1XFOHDU�(PHUJHQF���

7K�URLG����������������������

���� &�0D��-�;LH��+:DQJ��-�/L��DQG�6��&KHQ��5DGLRLRGLQH�

WKHUDS��YHUVXV�DQWLWK�URLG�PHGLFDWLRQV�IRU�*UDYHV��

GLVHDVH�µ�&RFKUDQH�'DWDEDVH�RI�6�VWHPDWLF�5HYLHZV��

�����������������

���� &�� /LX�� <�� 'XDQ�� DQG� ;�� :X�� �3URVSHFWLYH� VWXG��

RQ� WKH� UHODWLRQVKLS� EHWZHHQ� WUHDWPHQW� GXUDWLRQ�

RI� DQWLWK�URLG�GUXJ� DQG� UHPLVVLRQ� UDWH� RI�*UDYHV��

GLVHDVH�µ�=KRQJKXD�<L�;XH�=D�=KL������������������

���

���� 3:� :DQJ�� 57/LX� DQG� 6&� 7XQJ�� �2XWFRPH� RI�

*UDYHV�� GLVHDVH� DIWHU� DQWLWK�URLG� GUXJ� WUHDWPHQW�

LQ� 7DLZDQ�µ� -RXUQDO� RI� WKH� )RUPRVDQ� 0HGLFDO�

$VVRFLDWLRQ����������������������

���� '6&RRSHU���$QWLWK�URLG�GUXJV�µ�7KH�1HZ�(QJODQG�

-RXUQDO�RI�0HGLFLQH�����������������������

���� /�/LX��+�/X��<�/LX��&�/LX��DQG�&�;XQ���3UHGLFWLQJ�

UHODSVH�RI�*UDYHV��GLVHDVH�IROORZLQJ�WUHDWPHQW�ZLWK�

DQWLWK�URLG�GUXJV�µ�([SHULPHQWDO�DQG�7KHUDSHXWLF�

0HGLFLQH�������������������

���� -DQVVRQ� 5�� /LQGVWURP� %�� 'DKOEHUJ� 3$��

3KDUPDFRNLQHWLF� SURSHUWLHV� DQG� ELRDYDLODELOLW�� RI�

PHWKLPD]ROH��&OLQ�3KDUPDFRNLQHW������������������

���


