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ABSTRACT

Background. ,RGLQH�DQG�VHOHQLXP�GH¿FLHQF\�KDYH�LPSRUWDQW�UROH�RQ�K\SRWK\URLGLVP��

,RGLQH�LV�DQ�HVVHQWLDO�PLFURHOHPHQW�LQ�WKH�WK\URLG�KRUPRQH�LQ�LWV�UROH�RQ�GHYHORSPHQW�

DQG�JURZWK��6HOHQLXP�LV�DQ�HVVHQWLDO�FRPSRQHQW�RI�*OXWDWKLRQH�3HUR[LGLVHV��*6+�

3[��WKH�DQWLR[LGDQW�HQ]\PH��Objective. 7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�WK\URLG�

VWDWXV�E\�PHDVXULQJ�7K\URLG�6WLPXODWLQJ�+RUPRQH� �76+��DQG�DFWLYLW\� RI�*6+�3[�

DIWHU�LRGLQH�DQG�VHOHQLXP�WUHDWPHQW��Method.�7KLV�LV�DQ�H[SHULPHQWDO��UDQGRPL]HG�

SUH�DQG�SRVW� FRQWURO� VWXG\��7ZHQW\� ¿YH�ZHHNV�PDOH�:LVWDU� UDWV�ZHUH� LQGXFHG�E\�

SURS\OWKLRXUDFLO� �378�� IRU� IRXU� ZHHN� EHIRUH� DQG� IRXU� ZHHN� GXULQJ� LQWHUYHQWLRQV��

6XEMHFWV� ZHUH� GLYLGHG� LQWR� IRXU� JURXSV� RI¿YH�� *URXS� ,� �FRQWURO� K\SRWK\URLGLVP���

JURXS� ,,� �LRGLQH�VXSSOHPHQWDWLRQ���JURXS� ,,,� �VHOHQLXP�VXSSOHPHQWDWLRQ���JURXS� ,9�

�LRGLQH���VHOHQLXP�VXSSOHPHQWDWLRQ���'DWD�ZHUH�DQDO\]HG�XVLQJ�$129$�DQG�SDLUHG�

W� WHVW�DW����SHUFHQW� �FRQ¿GHQFH� LQWHUYDO��Results. 7KHUH� LV�QR�GLIIHUHQFH�EHWZHHQ�

/HYHOV�RI�76+�LQ�K\SRWK\URLGLVP�EHWZHHQ�JURXSV��S ��������/HYHOV�DQG��'HOWD�RI�

76+�EHWZHHQ�JURXSV�ZHUH�GLIIHUHQFH�DW�WKH�HQG�VWXG\��ZLWK��S ������DQG�S ������

UHVSHFWLYHOO\��/HYHOV�RI�76+�EHIRUH�DQG�DIWHU�WUHDWPHQW�ZHUH�GLIIHUHQW�LQ�HDFK�JURXS��

�JURXS�,��S �������JURXS�,,��S �������JURXS�,,,��S �������JURXS�,9��S ��������7KHUH�

ZHUH�QR�GLIIHUHQW�DFWLYLW\�RI�*6+�3[�EHWZHHQ�JURXSV�DQG� LQ�HDFK�JURXS�S ������

DQG�S �������'HOWD�RI�*6+�3[�ZDV�QRW�GLIIHUHQW��S �������$FWLYLW\�RI�*6+�3[�EHIRUH�

DQG�DIWHU�WUHDWPHQW�RQO\�VKRZHG�GLIIHUHQFHV�LQ�JURXS�,9��JURXS�,��S �������JURXS�,,��

S �������JURXS�,,,��S ������JURXS�,9��S ��������Conclusion.�,QWHUYHQWLRQ�RI�LRGLQH�

DQG�VHOHQLXP�FDQ�UHGXFH�OHYHOV�RI�76+�DQG�*6+�3[�DFWLYLW\��

Keywords: *6+�3[��K\SRWK\URLGLVP��LRGLQH��VHOHQLXP��76+

ABSTRAK

Latar Belakang. .HNXUDQJDQ� LRGLXP� GDQ� VHOHQLXP� EHUSHUDQ� SHQWLQJ� WHUKDGDS�

WHUMDGLQ\D� KLSRWLURLG�� ,RGLXP� DGDODK� PLNURHOHPHQ� HVHQVLDO� GDODP� KRUPRQ� WLURLG�

\DQJ�EHUSHUDQ�SHQWLQJ�SDGD�SHUNHPEDQJDQ�GDQ�SHUWXPEXKDQ�VHUWD�PHWDEROLVPH�

WXEXK��6HOHQLXP�DGDODK�NRPSRQHQ�HVHQVLDO�HQ]LP�*OXWDWKLRQ�3HURNVLGDVH��*6+�

3[��� WHUPDVXN� DQWLRNVLGDQ� JRORQJDQ� VHOHQRHQ]\PHV�� Tujuan. 7XMXDQ� SHQHOLWLDQ�

DGDODK�PHQJNDML�SHUXEDKDQ�NDGDU�7K\URLG�6WLPXODWLQJ�+RUPRQH��76+��GDQ�DNWLYLWDV�

*6+�3[�SDGD�SHPEHULDQ�VXSOHPHQWDVL�LRGLXP�GDQ�VHOHQLXP��Metode. 3HQHOLWLDQ�LQL�

DGDODK�SHQHOLWLDQ�HNVSHULPHQWDO��GHQJDQ�GHVDLQ�UDQGRPLVDVL�pre dan post�NRQWURO��

'LJXQDNDQ�WLNXV�SXWLK�MDQWDQ�MHQLV�:LVWDU�XPXU�OLPD�PLQJJX��6XE\HN�GLEDJL�HPSDW�

NHORPSRN,� VHWLDS� NHORPSRN� EHUMXPODK� OLPD� HNRU�� NHORPSRN� ,� �NRQWURO� KLSRWLURLG���

NHORPSRN� ,,� �GLEHUL� VXSOHPHQ� LRGLXP��� NHORPSRN� ,,,� �GLEHUL� VXSOHPHQ� VHOHQLXP���

NHORPSRN� ,9� �GLEHUL� VXSOHPHQ� LRGLXP�VHOHQLXP��� 7LNXV� GLNRQGLVLNDQ� PHQMDGL�

KLSRWLURLG� GHQJDQ� SURS\OWKLRXUDFLO� �378�� VHODPD� HPSDW� PLQJJX� GDQ� LQWHUYHQVL�

MXJD� GLODNXNDQ� VHODPD� HPSDW� PLQJJX�� 'DWD� GLDQDOLVLV� PHQJJXQDNDQ� XML� $QRYD 
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GHQJDQ�WLQJNDW�NHSHUFD\DDQ����SHUVHQ dan t tes�EHUSDVDQJDQ��Hasil. .DGDU�76+�

DZDO��KLSRWLURLG��DQWDU�NHORPSRN�WLGDN�EHUEHGD��GHQJDQ�QLODL�S �������.DGDU�76+�

DQWDU� NHORPSRN� VHWHODK� SHUODNXDQ� PHQXQMXNNDQ� SHUEHGDDQ� EHUPDNQD�� GHQJDQ�

QLODL�S �������'HOWD�76+�DGD�SHUEHGDDQ�GHQJDQ�QLODL�S �������.DGDU�76+�DQWDUD�

VHEHOXP� GDQ� VHWHODK� SHUODNXDQ� PHQXQMXNNDQ� EHGD� EHUPDNQD� VHWLDS� NHORPSRN�

.HORPSRN� ,� GHQJDQ� QLODL� S ������� NHORPSRN� ,,� S ������� NHORPSRN� ,,,� S �������

NHORPSRN�,9�S �������$NWLYLWDV�*6+�3[�DZDO��KLSRWLURLG��DQWDU�NHORPSRN�WLGDN�DGD�

SHUEHGDDQ�GHQJDQ�QLODL�S �������$NWLYLWDV�*6+�3[�DQWDU�NHORPSRN�PHQXQMXNNDQ�

KDVLO� WLGDN� EHUEHGD� VHWLDS� NHORPSRN�� GHQJDQ� QLODL� S �������'HOWD� DNWLYLWDV�*6+�

3[� WLGDN�DGD�SHUEHGDDQ�GHQJDQ�QLODL� S �������$NWLYLWDV�*6+�3[�DQWDUD� VHEHOXP�

GDQ�VHWHODK�SHUODNXDQ�WHUGDSDW�SHUEHGDDQ�EHUPDNQD�SDGD�VHWLDS�NHORPSRN�NHFXDOL�

NHORPSRN�,9��3DGD�NHORPSRN�,�GHQJDQ�QLODL�S �������NHORPSRN�,,�S �������NHORPSRN�

,,,� S ������ NHORPSRN� ,9� S � �������Kesimpulan. ,QWHUYHQVL� LRGLXP� GDQ� VHOHQLXP�

GDSDW�PHQXUXQNDQ�NDGDU�76+�GDQ�DNWLYLWDV�*6+�3[��.DGDU�76+�DQWDU�NHORPSRN�

DGD�SHUEHGDDQ�VHGDQJNDQ�DNWLYLWDV�*6+�3[�DQWDU�NHORPSRN�WLGDN�DGD�SHUEHGDDQ�

GL�DNKLU�SHQHOLWLDQ�

Kata kunci: *6+�3[��KLSRWLURLG��LRGLXP��VHOHQLXP��76+

PENDAHULUAN

3HQDQJJXODQJDQ�*DQJJXDQ�$NLEDW�

.HNXUDQJDQ� ,RGLXP� �*$.,�� \DQJ� VHODPD�

LQL�GLMDODQNDQ�EHOXP�PHQFDSDL�KDVLO�\DQJ�

PDNVLPDO�� WHUEXNWL� PDVLK� GLWHPXNDQ�

NDVXV� NUHWLQ� EDUX� GDQ� SHQGHULWD� JRQGRN�

EDUX��%HUGDVDUNDQ� ODSRUDQ�.OLQLN�/LWEDQJ�

*$.,� 0DJHODQJ�� GLWHPXNDQ� ���� SHUVHQ�

DQDN� PHQJDODPL� KLSRWLURLG� GDUL� MXPODK�

WRWDO� \DQJ� GLGXJD� PHQGHULWD� KLSRWLURLG�

SDGD�WDKXQ�������%HUGDVDUNDQ�SHQHOLWLDQ�

:LUDZDQ�et al�� �������VHODPD� OLPD� WDKXQ�

������������GLWHPXNDQ�VHEDQ\DN����DQDN�

GHQJDQ�KLSRWLURLG�NRQJHQLWDO�GL�GXD�UXPDK�

VDNLW�GL�6DQJODK�GDQ�'HQSDVDU��%DOL��1)

,QWHUYHQVL� \DQJ� WHODK� GLODNXNDQ�

\DLWX� LRGLQDVL�SDGD�JDUDP��0LNUR�PLQHUDO�

ODLQ�\DQJ�EHUSHQJDUXK�SDGD�NHMDGLDQ�*$.,�

EHOXP� SHUQDK� GLLNXWNDQ�� *DUDP� VXGDK�

GLJXQDNDQ� VHFDUD� OXDV� XQWXN� SHPEDZD�

IRUWL¿NDVL�LRGLXP��8QLYHUVDO�6DOW�,RGL]DWLRQ 

�86,��DGDODK�LRGLQDVL�VHPXD�JDUDP�XQWXN�

PDQXVLD� \DQJ�PHOLSXWL� PDNDQDQ� LQGXVWUL�

GDQ�PDNDQDQ� UXPDKDQ�VHUWD�SHUVHGLDDQ�

XQWXN� GLNRQVXPVL�� GDQ� 86,� DGDODK�

VXDWX� VWUDWHJL� \DQJ� GLUHNRPHQGDVLNDQ�

:RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� XQWXN�

PHQJNRQWURO�NHFXNXSDQ� LRGLXP��3URJUDP�

IRUWL¿NDVL� LRGLXP� GDODP� JDUDP� VDDW� LQL�

VXGDK� GLLPSOHPHQWDVLNDQ� OHELK� GDUL� ���

QHJDUD� GL� VHOXUXK� GXQLD� GLPDQD� *$.,�

PDVLK� PHQMDGL� PDVDODK� NHVHKDWDQ��

WHUPDVXN�,QGRQHVLD��2)

*DUDP� GLSLOLK� VHEDJDL� IRUWL¿NDQ�

XQWXN� PHPEDZD� LRGLXP� EHUGDVDUNDQ�

SDGD� IDNWRU�IDNWRU� EHULNXW�� JDUDP� DGDODK�

VDODK�VDWX�GDUL�EHEHUDSD�NRPRGLWDV�\DQJ�

GLNRQVXPVL�ROHK�VHPXD�RUDQJ��NRQVXPVL�

FXNXS� VWDELO� VHSDQMDQJ� WDKXQ�� SURGXNVL�

JDUDP� ELDVDQ\D� WHUEDWDV� SDGD� ZLOD\DK�

JHRJUD¿V� WHUWHQWX�� WHNQRORJL� LRGLQDVL�

JDUDP� PXGDK� XQWXN� GLWHUDSNDQ� GDQ�

WHUVHGLD� GHQJDQ� ELD\D� \DQJ� PXUDK� GL�

QHJDUD�EHUNHPEDQJ��SHQDPEDKDQ�LRGLXP�

GDODP�JDUDP�WLGDN�PHPSHQJDUXKL�ZDUQD��

UDVD�DWDX�EDX�� NXDOLWDV� JDUDP�EHULRGLXP�

GDSDW� GLSDQWDX� SDGD� WLQJNDW� SURGXNVL��

GLVWULEXWRU�GDQ�UXPDK�WDQJJD��2)

3DGD� VDDW� LQL� VXGDK� DGD� \DQJ

PHODNXNDQ� IRUWL¿NDVL� JDQGD� SDGD� PLNUR�

PLQHUDO�� %HUGDVDUNDQ� 6.� 0HPSHULQGDJ�

QRPRU� ����033�.HS�������� WHQWDQJ�

SHQHUDSDQ�VHFDUD�ZDMLE�6WDQGDU�1DVLRQDO�

,QGRQHVLD� �61,�� WHSXQJ� WHULJX� VHEDJDL�

EDKDQ� PDNDQDQ� PHQ\DWDNDQ� EDKZD�

IRUWL¿NDVL� EDKDQ� PDNDQDQ� GHQJDQ�

SHQDPEDKDQ�PLNURQXWULHQ�� ]DW� EHVL� �)H���

VHQJ� �=Q��� YLWDPLQ� %�� �WKLDPLQH��� %��

0*0,�9RO�����1R�����'HVHPEHU�����������
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�ULERÀDYLQ�� GDQ� DVDP� IRODW� GLWHWDSNDQ�

SHQHUDSDQ� 61,� ZDMLE� EDJL� WHSXQJ�

WHULJX� VHEDJDL� EDKDQ� PDNDQDQ�� 7HSXQJ�

WHULJX� PHUXSDNDQ� EDKDQ� SHPEDZD�

\DQJ� SRQWHQVLDO� XQWXN� IRUWL¿NDVL� NDUHQD�

WHSXQJ� WHULJX� EDQ\DN� GLJXQDNDQ� XQWXN�

PHPEXDW�EHUEDJDL�SURGXN�PDNDQDQ�\DQJ�

GLNRQVXPVL� ROHK� PDV\DUDNDW��)6D]DZDO�

et al�� ������� WHODK� PHODNXNDQ� SHQHOLWLDQ�

IRUWL¿NDVL�PLNURQXWULHQ� �EHVL�� ]LQN�� LRGLXP�

GDQ� YLWDPLQ�$�� SDGD� \RJKXUW� SDGD� DQDN�

VHNRODK� GL� %DQJODGHVK��)6HPHQWDUD� LWX��

GL� %RJRU�� $ULWRQDQJ�� ������� PHODNXNDQ�

SHQHOLWLDQ� IRUWL¿NDVL� PLNURPLQHUDO� GDODP�

PLH� LQVWDQ� \DQJ� GLEHULNDQ� SDGD� LEX�

PHQ\XVXL�EHUSHQJDUXK�SDGD�EHUDW�EDGDQ�

GDQ�SDQMDQJ�EDGDQ�ED\L��)

)RUWL¿NDVL�LRGLXP�GDQ�VHOHQLXP�VX�

GDK�PXODL�GLFRED�GLODNXNDQ�XQWXN�PHQDQJ�

JXODQJL�NHNXUDQJDQ�LRGLXP�GDQ�VHNDOLJXV�

VHOHQLXP��6HSHUWL�SHQHOLWLDQ�5LPEDZDQ�et 

al�� ������� \DQJ� PHODNXNDQ� IRUWL¿NDVL� LR�

GLXP� GDQ� VHOHQLXP� GDQ� GLXMLFREDNDQ�

SDGD� WLNXV���) 8QWXN� PHQJDWDVL� GH¿VLHQVL�

PLNURQXWULHQ��SHQHOLWLDQ�ELRIRUWL¿NDVL�]LQN��

VHOHQLXP� GDQ� LRGLXP� WHODK� GLODNXNDQ� GL�

GDWDUDQ�WLQJJL�/RHVV�&LQD��)

.HNXUDQJDQ� LRGLXP� GDQ� VHOHQLXP�

PHPSXQ\DL� SHUDQDQ� SHQWLQJ� SDGD�

WHUMDGLQ\D�KLSRWLURLG��.HNXUDQJDQ�VHOHQLXP�

GHQJDQ� NRPELQDVL� NHNXUDQJDQ� LRGLXP�

VHFDUD� WLGDN� DGHNXDW� EHUNRQWULEXVL� SDGD�

SDWKRJHQHVLV�NUHWLQLVPH�PLNVHGHPDWRVD��) 

Trace� PLQHUDO� VHSHUWL� LRGLXP�� ]DW� EHVL��

GDQ� VHOHQLXP� PHPSXQ\DL� SHUDQ� \DQJ�

SHQWLQJ� GL� NHOHQMDU� WLURLG� SDGD� NRQGLVL�

¿VLRORJL� NXUDQJ�QRUPDO�GDQ�SHQ\DNLW� GDUL�

ZDQLWD� KDPLO� DWDX� WLGDN� KDPLO��),RGLXP�

DGDODK�PLNUR�HOHPHQ�\DQJ�HVHQVLDO�SDGD�

KRUPRQ�WLURLG�\DQJ�EHUSHUDQ�SHQWLQJ�SDGD�

SHUNHPEDQJDQ� GDQ� SHUWXPEXKDQ� VHUWD�

PHWDEROLVPH� PDQXVLD� VHSHUWL� KDOQ\D�

VHOHQLXP���),11)

6WDWXV�VHOHQLXP�DGD�KXEXQJDQQ\D�

GHQJDQ� IXQJVL� WLURLG�� 6HOHQLXP� DGDODK�

VXDWX�NRPSRQHQ�HVHQVLDO�DQWLRNVLGDQ�GDUL�

HQ]LP�*6+�3[��\DQJ� WHUPDVXN�JRORQJDQ�

VHOHQRHQ]\PHV�12)'H¿VLHQVL�VHOHQLXP�GDQ

NUHWLQ� HQGHPLN� PLNVHGHPDWRVD� VHULQJ�

GLWHPXNDQ� GL� GDHUDK� HQGHPLN� JRQGRN�

\DQJ� NDGDU� VHOHQLXP� GDQ� VHUXP� *6+�

3[� UHQGDK����))XQJVL� VHOHQLXP� WHUXWDPD�

WHULNDW� GHQJDQ� SURWHLQ�� \DQJ� GLNHQDO�

VHEDJDL� VHOHQRSURWHLQ� �VHOHQRF\VWHLQH) 

DGDODK�NRPSRQHQ�GDUL�GXD�HQ]LP�SHQWLQJ�

�*6+�3[�� GDQ� GHLRGLQDVH� LRGRWK\URQLQH 

WHUGDSDW�GDODP�EDQ\DN�MDULQJDQ��WHUPDVXN�

NHOHQMDU� WLURLG�� 6HOHQLXP�EHUSHUDQ� GDODP�

SURVHV�SHPHFDKDQ�KRUPRQ�WLURLG�VHEDJDL�

HQ]LP� *6+�3[� \DQJ� PHQJXEDK� WLURNVLQ�

�7��� PHQMDGL� ������WULLRGRWLURQLQ� �7����

6HODLQ�LWX�HQ]LP�*6+�3[�GDQ� WKLRUHGR[LQ�

UHGXNWDVH�GDODP�MDULQJDQ�WLURLG�PHOLQGXQJL�

NHOHQMDU� WLURLG� GDUL� KLGURJHQ� SHURNVLGD�

\DQJ� GLKDVLONDQ� VHODPD� VLQWHVLV� KRUPRQ�

WLURLG�� VHKLQJJD� PHOLQGXQJL� WHUKDGDS�

NHUXVDNDQ�RNVLGDWLI���)

'H¿VLHQVL� LRGLXP� GDQ� VHOHQLXP�

VHULQJ� GLWHPXNDQ� GL� GDHUDK� HQGHPLN�

JRQGRN�� 2OHK� NDUHQD� KDO� GLDWDV� PDND��

SHUWDQ\DDQ� SHQHOLWLDQ� DSDNDK� GHQJDQ�

IRUWL¿NDVL� JDQGD� LRGLXP� GDQ� VHOHQLXP�

GDSDW� PHPSHUEDLNL� NHDGDDQ� KLSRWLURLG�

\DQJ� GLXMLFREDNDQ� SDGD� KHZDQ�� 8QWXN�

PHQJHWDKXL� SHUXEDKDQ� VWDWXV� WLURLG�

GDQ� DNWLYLWDV� HQ]LP� *6+�3[� GLODNXNDQ�

SHQHOLWLDQ� SDGD� KHZDQ� PRGHO� KLSRWLURLG�

\DQJ�GLLQGXNVL�GHQJDQ�378�GDQ�GLEHULNDQ�

SHUODNXDQ� GHQJDQ� LRGLXP� GDQ� VHOHQLXP��

7XMXDQ�SHQHOLWLDQ�LQL�PHQJXNXU�SHUXEDKDQ�

NDGDU� 76+� GDQ� DNWLYLWDV� *6+�3[� SDGD�

WLNXV� KLSRWLURLG� GHQJDQ� LQWHUYHQVL�

NRPELQDVL�LRGLXP�GDQ�VHOHQLXP�

3HQJDUXK�,RGLXP�GDQ�6HOHQLXP���� �6XNDQGDU�3%��6XVELDQWRQQ\�$��.XVXPDZDUGDQL�+'��6XSDGPL�6)
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METODE

3HQHOLWLDQ� LQL� DGDODK� HNVSHULPHQ�

GHQJDQ�GHVDLQ�UDQGRPL]HG��SRVW�WHVW�RQO\�

control group�� 3HQHOLWLDQ� GLODNVDQDNDQ�

GL� ODERUDWRULXP� 3XVDW� $QWDU� 8QLYHUVLWDV�

�3$8�� 8QLYHUVLWDV� *DGMDK� 0DGD� �8*0���

/DERUDWRULXP� 3HQHOLWLDQ� GDQ� 3HQJXMLDQ�

7HUSDGX� �/337��8*0��GDQ�/DERUDWRULXP�

%DODL� 3HQHOLWLDQ� � GDQ� 3HQJHPEDQJDQ�

*DQJJXDQ� $NLEDW� .HNXUDQJDQ� ,RGLXP�

�%3�*$.,�� 0DJHODQJ� SDGD� EXODQ�

6HSWHPEHU� VDPSDL� 'HVHPEHU� ������

PHQJJXQDNDQ� WLNXV� MDQWDQ� MHQLV� :LVWDU�

EHUXPXU� OLPD� PLQJJX� GHQJDQ� EHUDW�

UDWD�UDWD� ����� JUDP�� EHUMXPODK� ��� HNRU�

7LNXV� GLLQGXNVL� GHQJDQ� 378� ��� PJ�NJ�

%%�GHQJDQ�FDUD�GLVRQGH��GLEHULNDQ�SDGD�

SDJL� KDUL� VHODPD� HPSDW� PLQJJX� XQWXN�

PHQGDSDWNDQ� KLSRWLURLG�� $ZDO� SHUODNXDQ�

WLNXV� GLEDJL� PHQMDGL� HPSDW� NHORPSRN�

GHQJDQ� UDQGRPLVDVL�� VHWLDS� NHORPSRN�

WHUGLUL� OLPD� HNRU�� NHORPSRN� ,� �NRQWURO���

,,� �SHUODNXDQ� LRGLXP��� ,,,� �SHUODNXDQ�

VHOHQLXP��� GDQ� ,9� �SHUODNXDQ� LRGLXP� ��

VHOHQLXP���

7LNXV� GLDGDSWDVLNDQ� VHODPD� WXMXK�

KDUL� XQWXN� PHQGDSDWNDQ� NHVHUDJDPDQ�

NRQGLVL��.RQGLVL�NDQGDQJ�VHLPEDQJ�DQWDUD�

VLDQJ�GDQ�PDODP��3HUODNXDQ� LRGLXP�GDQ�

VHOHQLXP� GHQJDQ� NDOLXP� LRGLGDW� ��� PJ�

GDQ� VHOHQRPHWKLRQLQ� ���� PJ� GLEHULNDQ�

GDODP� SDNDQ� PHQXUXW� IRUPXODVL� $,1� ���

\DQJ� WHODK� GLPRGL¿NDVL�� 3DNDQ� GLEHULNDQ�

ad libitum VHODPD�HPSDW�PLQJJX��VLVDQ\D�

GLWLPEDQJ��3HQHQWXDQ�KLSRWLURLG�GLODNXNDQ�

GHQJDQ�PHQJXNXU�NDGDU�76+�SDGD�VHUXP�

GDUDK�WLNXV�GHQJDQ�QLODL�QRUPDO�����±�����

�,8�P/�VHVXDL�GHQJDQ�NLW�\DQJ�GLJXQDNDQ��

6HUXP� GDUDK� GLDPELO� GDUL� SHPEXOXK�

GDUDK�VLQXV�RUELWDOLV� WLNXV�VHEDQ\DN���PO�

GHQJDQ�PHQJJXQDNDQ�WDEXQJ�KHPDWRNULW��

VHEHOXPQ\D� WLNXV� GLDQHVWHVL� GHQJDQ�

NHWDPLQ�GHQJDQ�GRVLV�����PO��GDUDK�GLDPELO�

VHEHOXP� GDQ� VHVXGDK� LQWHUYHQVL�� 'DUDK�

GLVLPSDQ� GDODP� FRRO� ER[�� VHEHOXPQ\D�

GLSXWDU� GHQJDQ� NHFHSDWDQ� ����� USP�

�rounds per minuts�� VHODPD� ��� PHQLW��

6HUXP� GDUDK� GLVLPSDQ� GDODP� OHPDUL�

HV� GHQJDQ� VXKX� ����&� GDQ� VHODQMXWQ\D�

GLSHULNVD� NDGDU� 76+� GDQ� DNWLYLWDV� *6+�

3[��

3HPHULNVDDQ� .DGDU� 76+� PHQJ�

JXQDNDQ� WHNQLN� (/,6$� GHQJDQ� NLW� GDUL

&XVDELR�%LRWHFK�GL�ODERUDWRULXP�%3�*$.,�

0DJHODQJ�� /DUXWDQ� VWDQGDU� GDQ� VHUXP�

GDUDK� GLSLSHW� PDVLQJ�PDVLQJ� ��� �O� GDQ�

PHQDPEDKNDQ�NRQMXJDW������/�GLFDPSXU�

VDPSDL� UDWD� GDQ� GLLQNXEDVL� VDWX� MDP�

GDODP� VKDNHU� SDGD� VXKX� ������� &��

'LFXFL� GHQJDQ� ZDVK� VROXWLRQ� VHEDQ\DN�

OLPD� NDOL� �SURJUDP� ZDVKHU� 76+� VHUXP���

'LWDPEDKNDQ� ���� �O� substrate reagent 

GLLQNXEDVL� ��� PHQLW� GDODP� VKDNHU pada 

VXKX� ������&�� .HPXGLDQ� GLWDPEDKNDQ�

VWRS� VROXWLRQ� �VXOSKXULF� DFLG�� ���� �O�

GLFDPSXU�VHFDUD�KDWL�KDWL�GDQ�VHODQMXWQ\D�

GLEDFD� SDGD� microplate reader� GHQJDQ�

SDQMDQJ�JHORPEDQJ�����QP�GLEDQGLQJNDQ�

GHQJDQ� UHIHUHQVL� VWDQGDU� GDODP� ZDNWX�

PDNVLPDO����PHQLW�

3DGD� SULQVLSQ\D� SHPHULNVDDQ�

DNWLYLWDV� *6+�3[� GHQJDQ� (/,6$� VDPD�

GHQJDQ� SHPHULNVDDQ� 76+�� KDQ\D� EHU�

EHGD� SDGD� UHDJHQQ\D� VDMD�� 5HDJHQ�

1$'3+� GLPDVXNNDQ� GDODP� VXPXUDQ� ���

�O�� GLPDVXNNDQ� VDPSHO� VHUXP� ������ �O�

GDQ�GLWDPEDKNDQ�HQ]LP��������O�VHKLQJJD�

YROXPH�FDLUDQ�PHQMDGL���PO��6HODQMXWQ\D�

GLWDPEDKNDQ� FDLUDQ� UHDNVL� �WHUW�%XW\O�

+\GURSHUR[LQ� ��P0�� ��� �O�� 3HPEDFDDQ�

GHQJDQ�microplate reader GHQJDQ�SDQMDQJ�

JHORPEDQJ�����QP��

.DGDU� 76+� GDQ� DNWLYLWDV� *6+�

3[� GLWDPSLONDQ� GDODP� EHQWXN� mean 

�� VWDQGDUG� HUURU� RI� PHDQ� �6(0���

$QDOLVLV� GDWD� PHQJJXQDNDQ� XML� $QRYD, 

0*0,�9RO�����1R�����'HVHPEHU�����������
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PHPEDQGLQJNDQ� OHELK� GDUL� GXD�

NHORPSRN� GHQJDQ� WLQJNDW� NHSHUFD\DDQ�

��� SHUVHQ� GDQ� t test EHUSDVDQJDQ� XQWXN�

PHPEDQGLQJNDQ� VHEHOXP� GDQ� VHVXGDK�

SHUODNXDQ�� 6HEHOXP� GLDQDOLVLV� GDWD� GLXML�

QRUPDOLWDV�GHQJDQ�PHQJJXQDNDQ�PHWRGH�

6KDSLUR�:LON�DWDX�NDODX�GDWD�WLGDN�QRUPDO�

DOWHUQDWLI�DQDOLVLVQ\D�.UXVNDOO�:DOLV�

HASIL

Kadar TSH

.DGDU� 76+� DZDO� VHWHODK� GLNRQ�

GLVLNDQ� KLSRWLURLG� PHQXQMXNNDQ� VHWLDS�

NHORPSRN� WLGDN�EHUEHGD��NHORPSRN� ,� �����

�������,8�PO���NHORPSRN�,,�������������,8�

PO��� NHORPSRN� ,,,� ����� �� �����,8�PO��� GDQ�

NHORPSRN� ,9� ����� �� ���� �,8�PO�� GHQJDQ�

QLODL�S �������.DGDU�76+�VHWHODK�GLEHULNDQ�

SHUODNXDQ� PHQXQMXNNDQ� KDVLO� NHORPSRN�

,� ������ �� ���� �,8�PO��� NHORPSRN� ,,� ����� ��

���� �,8�PO��� NHORPSRN� ,,,� ����� �� ���� �,8�

PO��� GDQ� NHORPSRN� ,9� ����� �� ���� �,8�PO��

GHQJDQ� QLODL� S ������� 3HUXEDKDQ� �GHOWD��

76+� DZDO� GHQJDQ� DNKLU� SHQHOLWLDQ� SDGD�

NHORPSRN� ,� ����� �� ���� �,8�PO��� NHORPSRN�

,,� ����� �� ���� �,8�PO��� NHORPSRN� ,,,� ����� ��

���� �,8�PO��� GDQ� NHORPSRN� ,9� ����� �� ����

�,8�PO�� GHQJDQ� QLODL� S ������� +DVLO� GDUL�

WHV� 3RVW� +RFDQWDUD� NHORPSRN� ,� GHQJDQ�

NHORPSRN� ,,�� ,,,�� GDQ� ,9� PHQXQMXNNDQ�

KDVLO� \DQJ� EHUPDNQD� \DLWX� S �������

VHGDQJNDQ� DQWDU� NHORPSRN� ,,�� ,,,�� GDQ� ,9�

WLGDN�PHQXQMXNNDQ�KDVLO�\DQJ�EHUPDNQD�

3DGD� DNKLU� SHQHOLWLDQ� NDGDU� 76+� VHWLDS�

NHORPSRN� WHUGDSDW� SHUEHGDDQ� EHUPDNQD�

GLEDQGLQJ� VHEHOXP� SHUODNXDQ�� 3DGD�

NHORPSRN� ,� QLODL� S ������� NHORPSRN� ,,�

S �������NHORPSRN�,,,�S �������NHORPSRN�

,9�S �������7DEHO����

Aktivitas GSH-Px

$NWLYLWDV� *6+�3[� DZDO� SDGD�

NRQGLVL� KLSRWLURLG� VHWLDS� NHORPSRN� WLGDN�

DGD�SHUEHGDDQ��GHQJDQ� UHUDWD�NHORPSRN�

,������������QPRO�J���NHORPSRN�,,������������

QPRO�J��� NHORPSRN� ,,,� ����� �� ���� QPRO�J���

GDQ� NHORPSRN� ,9� ����� �� ���� QPRO�J��

GHQJDQ� QLODL� S ������� $NWLYLWDV� *6+�3[�

VHWHODK�GLEHULNDQ�SHUODNXDQ�PHQXQMXNNDQ�

Tabel 1. .DGDU�76+�6HEHOXP�GDQ�6HVXGDK�3HUODNXDQ�GHQJDQ�,RGLXP�GDQ�6HOHQLXP

.HORPSRN
76+�DZDO�

��,8�PO�
p* 

TSH Akhir 

��,8�PO��
p® p# 'HOWD�76+ p*

. R Q W U R O�

Hipotiroid
��������� ������ ���������� ����� ����� ��������� �����

,RGLXP ��������� ��������� ����� ���������

6HOHQLXP ��������� ��������� ����� ���������

6HOHQLXP� ��

,RGLXP
���������  ���������  ����� ���������

 
*$QRYD
®.UXVNDO�:DOOLV

�7HV�W�%HUSDVDQJDQ

KDVLO� WLGDN� EHUEHGD� GHQJDQ� NHORPSRN� ,�

�����������QPRO�J���NHORPSRN�,,������������

QPRO�J��� NHORPSRN� ,,,� ����� �� ���� QPRO�J���

GDQ� NHORPSRN� ,9� ����� �� ���� QPRO�J���

GHQJDQ� QLODL� S ������� 'HOWD� DNWLYLWDV�

*6+�3[� NHORPSRN� ,� ����� �� ���� QPRO�J���

NHORPSRN�,,������������QPRO�J���NHORPSRN�

,,,� ����� �� ���� QPRO�J��� GDQ� NHORPSRN� ,9�

�����������QPRO�J���GHQJDQ�QLODL�S �������

3HQJDUXK�,RGLXP�GDQ�6HOHQLXP���� �6XNDQGDU�3%��6XVELDQWRQQ\�$��.XVXPDZDUGDQL�+'��6XSDGPL�6)
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3DGD� DNKLU� SHQHOLWLDQ� DNWLYLWDV� *6+�3[�

WHUGDSDW� SHUEHGDDQ� EHUPDNQD� VHWLDS�

NHORPSRN� GLEDQGLQJ� VHEHOXP� SHUODNXDQ�

NHFXDOL�NHORPSRN�,9��3DGD�NHORPSRN�,�QLODL�

S �������NHORPSRN� ,,�S �������NHORPSRN�

,,,�S ������NHORPSRN�,9�S �������7DEHO����

PEMBAHASAN

Kadar TSH

3DGD� SHQHOLWLDQ� LQL� VHPXD�

NHORPSRN� WLNXV� VXGDK� PHQMDGL� KLSRWLURLG�

GHQJDQ� SHPEHULDQ� 378� ��� PJ�NJ%%�

KDUL� VHODPD� HPSDW� PLQJJX�� .DGDU� 76+�

DZDO�VHEHOXP�SHUODNXDQ�VHWLDS�NHORPSRN�

WLGDN� EHUEHGD�� GHQJDQ� QLODL� S!������ +DO�

LQL� PHQXQMXNNDQ� EDKZD� DQWDU� NHORPSRN�

WLNXV� VHEHOXP� SHUODNXDQ� NRQGLVLQ\D�

VDPD� \DLWX� GLEXDW� GHSOHVL� KLSRWLURLG�� +DO�

LQL� VHVXDL� GHQJDQ� SHQHOLWLDQ� +DSRQ� et 

al�� ������� GHSOHVL� GHQJDQ� SHPEHULDQ�

378� ���� J�/� VHODPD� VDWX� EXODQ� VXGDK�

PDPSX� PHPEXDW� WLNXV� KLSRWLURLG�� 2EDW�

378� DGDODK� REDW� DQWL� WLURLG� \DQJ� ELDVD�

GLJXQDNDQ� ROHK� GRNWHU� GDQ� HIHNWLI� XQWXN�

SHQJREDWDQ� KLSHUWLURLG���)2EDW� LQL� EHNHUMD�

PHODOXL� GXD�PHNDQLVPH� \DLWX� GL� NHOHQMDU�

WLURLG�� 378�PHQJKDPEDW� RNVLGDVL� LRGLXP�

GDQ� LRQLVDVL� PRQRLRGRWLURNVLQ� VHUWD�

PHQFHJDK� WDKDS� coupling� GDODP� SURVHV�

SURGXNVL� KRUPRQ� WLURNVLQ�� VHGDQJNDQ� GL�

SHULIHU�� 378� PHQJKDPEDW� NRQYHUVL� 7��

PHQMDGL�7����)

.DGDU� 76+� VHWHODK� GLEHULNDQ�

SHUODNXDQ�DQWDU�NHORPSRN�EHGD�EHUPDNQD�

GHQJDQ� QLODL� S������� 3HUXEDKDQ� �GHOWD��

76+� VHWLDS� NHORPSRN� EHGD� EHUPDNQD�

GHQJDQ�QLODL�S�������3HUEHGDDQ� WHUVHEXW�

DQWDUD�NHORPSRN�,�GHQJDQ�NHORPSRN�,,��,,,��

GDQ�,9��7LNXV�VHWHODK�GLEHULNDQ�SHUODNXDQ�

VHWLDS� NHORPSRN� NRQGLVLQ\D� EHUEHGD�

GDQ� WHUMDGL�SHUXEDKDQ�NH�DUDK�SHUEDLNDQ�

GDUL� NRQGLVL� KLSRWLURLG� PHQMDGL� QRUPDO�

NHFXDOL�NHORPSRN�NRQWURO��3DGD�NHORPSRN�

NRQWURO� WHUMDGL� SHQLQJNDWDQ� NDGDU� 76+��

+DO� LQL� GLVHEDENDQ� GDODP� SDNDQ� WLGDN�

GLEHULNDQ� LRGLXP�GDQ�VHOHQLXP��VHKLQJJD�

GHQJDQ� EHUWDPEDKQ\D� ZDNWX� WLNXV� DNDQ�

PHQJDODPL�KLSRWLURLG�\DQJ�VHPDNLQ�EHUDW��

+DVLO�LQL�VHVXDL�GHQJDQ�SHQHOLWLDQ�%HFNHWW�

HW�DO����������\DLWX�NHNXUDQJDQ�LRGLXP�GDQ�

VHOHQLXP� GDSDW� PHPSHQJDUXKL� VWDWXV�

WLURLG�GDQ�SHPEHULDQ�LRGLXP�GDQ�VHOHQLXP�

GDSDW� PHPSHUEDLNL� NRQGLVL� VWDWXV�

NHNXUDQJDQQ\D���)

3DGD� DNKLU� SHQHOLWLDQ� NDGDU� 76+�

DQWDUD� NHORPSRN� LRGLXP� GDQ� VHOHQLXP�

WHUGDSDW�SHUEHGDDQ�GHQJDQ�QLODL�S�������

+DO� LQL� PHQXQMXNNDQ� EDKZD� SHUODNXDQ�

Tabel 2��.DGDU�*6+�3[�6HEHOXP�GDQ�6HVXGDK�3HUODNXDQ�,RGLXP�GDQ�6HOHQLXP

.HORPSRN

*6+�

3[�DZDO�

�QPRO�J�

p®

*6+�

Px akhir 

�QPRO�J��

p® p#
'HOWD�*6+�

Px
p®

. R Q W U R O�

Hipotiroid
��������� ����� ��������� ����� ����� ��������� �����

,RGLXP ��������� ��������� ����� ���������

6HOHQLXP ��������� ��������� ����� ���������

,RGLXP� ��

VHOHQLXP
���������  ���������  ������ ���������

 
�.UXVNDO�:DOOLV

�7HV�W�%HUSDVDQJDQ

0*0,�9RO�����1R�����'HVHPEHU�����������
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LRGLXP��VHOHQLXP��GDQ�LRGLXP���VHOHQLXP�

GDSDW�PHQXUXQNDQ�76+�PHQMDGL� QRUPDO��

3HUXEDKDQ� SHQXUXQDQ� DQWDU� NHORPSRN�

GHQJDQ�SHPEHULDQ� LRGLXP��VHOHQLXP�GDQ�

LRGLXP���VHOHQLXP�WLGDN�EHUEHGD��DSDELOD�

GLEDQGLQJNDQ� GHQJDQ� NHORPSRN� NRQWURO�

EHUEHGD� Q\DWD�� 'DODP� SHQHOLWLDQ� LQL�

SHUXEDKDQ� SHQXUXQDQ� NDGDU� 76+� GDSDW�

WHUMDGL� GHQJDQ� DGDQ\D� LQWHUYHQVL� LRGLXP��

VHOHQLXP�� DWDXSXQ� GHQJDQ� LQWHUYHQVL�

JDQGD� LRGLXP� �� VHOHQLXP�� +DVLO� LQL�

PXQJNLQ� WHUMDGL� VHEDE� VHWLDS� NHORPSRN�

SDGD� DZDOQ\D� VXGDK� NHNXUDQJDQ� LRGLXP�

GDQ� VHOHQLXP� NDUHQD� SDNDQ� GLEXDW� WLGDN�

PHQJDQGXQJ�XQVXU�LRGLXP�GDQ�VHOHQLXP��

6HWHODK� GLEHULNDQ� SHUODNXDQ� DNDQ�

WHUMDGL� SHQJRSWLPDODQ� XQVXU� \DQJ� DGD�

�FDGDQJDQ�� \DLWX� LRGLXP� GDQ� VHOHQLXP�

XQWXN� SHPEHQWXNDQ� KRUPRQ� WLURLG�

+RUPRQ� WHUVHEXW� PHODOXL� XPSDQ� EDOLN�

QHJDWLI� DNDQ� PHPSHQJDUXKL� KLSR¿VLV�

XQWXN�PHQXUXQNDQ�VHNUHVL�NDGDU�76+��+DO�

LQL�VHVXDL�GHQJDQ�SHUQ\DWDDQ�$UWKXU�et al��

�������EDKZD�SHQJDUXK�VHOHQLXP�WHUKDGDS�

KRUPRQ� WLURLG� DGD� GXD� IXQJVL� VHFDUD�

ELRORJLV� \DLWX� \DQJ� SHUWDPD�� GHLRGLQDVH�

PHQJDQGXQJ� WLJD� VHOHQLXP� PHQJDWXU�

VLQWHVLV�GDQ�GHJUDGDVL�KRUPRQ�WLURLG�DNWLI�

�7���� \DQJ� NHGXD�� VHOHQRSHUR[LGDVH� GDQ�

WKLRUHGR[LQ�UHGXNWDVH�PHOLQGXQJL�NHOHQMDU�

WLURLG� GDUL� UDGLNDO� EHEDV� �+
2
2

2
�� \DQJ�

GLKDVLONDQ� VHODPD� VLQWHVLV� KRUPRQ� WLURLG��

VHKLQJJD�PHOLQGXQJL�WHUKDGDS�NHUXVDNDQ�

RNVLGDWLI���)

)XQJVL�VHOHQLXP�WHUXWDPD�PHODOXL

MDOXU� LNDWDQ�GHQJDQ�SURWHLQ��\DQJ�GLNHQDO

VHEDJDL� VHOHQRSURWHLQ�� 6HEDJDL� VHOHQR�

VLVWHLQ�� DGDODK� NRPSRQHQ� GDUL� GXD�

HQ]LP� SHQWLQJ�JOXWDWKLRQ� SHUR[LGDVH�dan 

GHLRGLQDVH� LRGRWK\URQLQH� \DQJ� WHUGDSDW�

GDODP�EDQ\DN�MDULQJDQ��WHUPDVXN�NHOHQMDU�

WLURLG��'DODP�NRQGLVL� SDVRNDQ�\DQJ� WLGDN�

PHPDGDL�GDUL�NHGXD�LRGLGD�GDQ�VHOHQLXP��

SHQ\XVXQDQ�XODQJ�NRPSOHNV�PHWDEROLVPH�

KRUPRQ� WLURLG� PHPXQJNLQNDQ� DGDSWDVL�

GHQJDQ� PHQLQJNDWNDQ� UHWHQVL� VHOHQLXP�

GDODP� MDULQJDQ� RWDN�� HQGRNULQ�� WHUXWDPD�

GL� NHOHQMDU� WLURLG� GDQ� LRGLGD� GDODP� WLURLG��

.HNXUDQJDQ� EHUDW� VHOHQLXP� GDQ� LRGLXP�

VHFDUD� EHUVDPDDQ� GLWHPXNDQ� GL� &KLQD��

$VLD�7HQJJDUD��5XVLD��0HVLU��$IULND�7HQJDK�

dan Afrika Barat,)WHUPDVXN�GL�,QGRQHVLD���

,RGLXP� DGDODK� HOHPHQ� HVHQVLDO�

KRUPRQ� WLURLG� \DQJ� EHUSHUDQ� SHQWLQJ�

SDGD� SHUNHPEDQJDQ�� SHUWXPEXKDQ�� GDQ�

PHWDEROLVPH� WXEXK�11)$VXSDQ� LRGLXP�EHU�

SHUDQ�PHQJHPEDOLNDQ� NH� NRQGLVL� QRUPDO

GDUL� NRQGLVL� KLSRWLURLG� GHQJDQ� PHQJ�

DNWLINDQ� PHNDQLVPH� QHJDWLYH� IHHGEDFN 

NH�KLSRWKDODPXV�GDQ�NHOHQMDU�KLSR¿VLV�GL�

RWDN�� ,RGLXP�EHUSDUWLVLSDVL� GDODP�SURVHV

RUJDQL¿NDVL� \DLWX� UHDNVL� VLQWHVLV� KRUPRQ

WLURLG� \DLWX� RNVLGDVL� LRGLGD� GDQ� SHP�

EHQWXNDQ�KRUPRQ�WLGDN�DNWLI�LRGRW\URVLQHV�

0RQRLRGRW\URVLQH��0,7��GDQ�'LLRGRW\URVLQH 

�',7�� 6HODQMXWQ\D� WHUMDGL� SURVHV� UHDNVL

coupling \DLWX� GXD� ',7� GHQJDQ� ND�

WDOLVLV� HQ]LP� 7K\URSHUR[LGDVH� �732�

PHPEHQWXN� VXDWX� LNDWDQ� PHQJKDVLONDQ

KRUPRQ� 7��� $WDV� GDVDU� PHNDQLVPH�

QHJDWLYH� IHHGEDFN� WHUVHEXW� SURGXNVL� 7��

PHQLQJNDW�� VHODQMXWQ\D� SURGXNVL� 76+� GL�

KLSR¿VLV�PHQJDODPL�SHQXUXQDQ�GDQ�NRQGLVL�

PHQMDGL� QRUPDO� NHPEDOL� DWDX� HXWLURLG���)

6LQJNDWQ\D�� LRGLXP� GDQ� VHOHQLXP�

EHULQWHUDNVL� GL� EHEHUDSD� MDOXU� GDODP�

PHWDEROLVPH� WLURLG��7HUGDSDW� LQGLNDVL�GDUL�

SHQHOLWLDQ� KHZDQ� GDQ� SHQHOLWLDQ� SRWRQJ�

OLQWDQJ�SDGD�PDQXVLD�EDKZD�NHNXUDQJDQ�

VHOHQLXP� GDSDW� PHPSHQJDUXKL� IXQJVL�

WLURLG�� 3HQHOLWLDQ� VHFDUD� DFDN� WHUNRQWURO�

GDPSDN� VXSOHPHQWDVL� VHOHQLXP� SDGD�

PHWDEROLVPH� WLURLG� GDODP� EHUEDJDL�

NHORPSRN� SRSXODVL� GLWHPXNDQ� KDVLO� \DQJ�

WLGDN� NRQVLVWHQ�� GDQ� SDGD� XPXPQ\D�

JDJDO� XQWXN� PHQJNRQ¿UPDVL� KLSRWHVLV��

3HQJDUXK�,RGLXP�GDQ�6HOHQLXP���� �6XNDQGDU�3%��6XVELDQWRQQ\�$��.XVXPDZDUGDQL�+'��6XSDGPL�6)
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,QWHUDNVL�\DQJ�GLKDUDSNDQ�PXQJNLQ�WHUODOX�

VHGHUKDQD�XQWXN�GLGHWHNVL�SDGD�SHQHOLWLDQ�

VHFDUD� DFDN� WHUNRQWURO�� ,QWHUDNVL� DQWDUD�

VHOHQLXP�GDQ�PHWDEROLVPH� WLURLG� GHQJDQ�

GHPLNLDQ� PHQMDGL� SHUKDWLDQ� GL� GDHUDK�

NHNXUDQJDQ�VHOHQLXP�SDUDK�GDQ�NHORPSRN�

SRSXODVL�EHULVLNR�WLQJJL���)

Aktivitas GSH-Px

3DGD� DZDO� SHQHOLWLDQ� �NRQGLVL�

KLSRWLURLG��DNWLYLWDV�*6+�3[�WLGDN�EHUEHGD�

EHUPDNQD� DQWDUD� NHORPSRN� SHUODNXDQ�

LRGLXP�GDQ�VHOHQLXP�GHQJDQ�QLODL�S!������

GDQ� SDGD� DNKLU� SHQHOLWLDQ� DNWLYLWDV�

*6+�3[� MXJD� WLGDN� EHUEHGD� EHUPDNQD�

GHQJDQ� QLODL� S!������ VHUWD� SHUXEDKDQ�

GHOWD� DNWLYLWDV� *6+�3[� WLGDN� EHUEHGD�

EHUPDNQD� GHQJDQ� QLODL� S!������ $NWLYLWDV�

*6+�3[� VHEHOXP� GDQ� VHWHODK� SHUODNXDQ�

VHWLDS�NHORPSRN�WHUGDSDW�EHGD�EHUPDNQD�

GHQJDQ�QLODL�S�������+DO�LQL�PHQXQMXNNDQ�

EDKZD� VHEHOXP� SHUODNXDQ�� DNWLYLWDV�

*6+�3[�SDGD�VHWLDS�NHORPSRN�VDPD�GDQ�

VHWHODK�SHUODNXDQ�DNWLYLWDV�*6+�3[�DQWDU�

NHORPSRN� MXJD� WLGDN� WHUMDGL� SHUEHGDDQ��

WHWDSL� WHUMDGL� SHUXEDKDQ� DNWLYLWDV� *6+�

3[� SDGD� DNKLU� SHUODNXDQ� GLEDQGLQJNDQ�

GHQJDQ� DZDO� SHUODNXDQ�� +DVLO� LQL� VHVXDL�

GHQJDQ� SHUQ\DWDDQ� +LQFDO� �������

EDKZD�DNWLYLWDV�RNVLGDWLI� HQ]LP�VHOHQLXP�

SHURNVLGDVH� GDQ� SHQLQJNDWDQ� UHDNVL�

UDGLNDO� EHEDV� VHLULQJ� GHQJDQ� VHPDNLQ�

EHUDWQ\D�VWDWXV�NHNXUDQJDQ� LRGLXP�SDGD�

DQDN�DQDN� SHQGHULWD� JRQGRN�� $SDELOD�

WHUMDGL� SHUEDLNDQ� VWDWXV� WLURLG�� DNWLYLWDV�

HQ]LP� VHOHQLXP� DNDQ� EHUNXUDQJ��21)Tidak 

DGD� SHUEHGDDQ� DNWLYLWDV� *6+�3[� DQWDU�

NHORPSRN� VHWHODK� SHUODNXDQ� GLVHEDENDQ�

NDGDU� 76+� SDGD� NHORPSRN� SHUODNXDQ�

LRGLXP�GDQ�VHOHQLXP�VXGDK�PHQMDGL�QRUPDO�

NHFXDOL�NHORPSRN�NRQWURO��+DO�LQL�PXQJNLQ�

GLVHEDENDQ�VHOHQLXP�VHPDNLQ�EHUNXUDQJ�

VHKLQJJD� HQ]LP� VHOHQRHQ]\PHV� MXJD�

VHPDNLQ�PHQXUXQ�

6HOHQLXP�DGDODK�NRPSRQHQ�HVHQ�

VLDO� MDOXU� PHWDEROLVPH� XWDPD� GDQ� XQVXU�

SRNRN� PLQLPDO� ��� VHOHQRSURWHLQ� SDGD�

PDQXVLD�� VHEDJLDQ� EHVDU� NRPSRQHQ�

LQL� VHEDJDL� SHOLQGXQJ� VWUHV� RNVLGDWLI�

DWDX� PHQMDJD� NHVHLPEDQJDQ� UHDNVL� GL�

WLQJNDW� VHOXOHU�� 3HUDQ� HOHQLXP� VDQJDW�

SHQWLQJ� XQWXN� PHQJRSWLPDONDQ� IXQJVL�

HQGRNULQ�� PHQJDWXU� VLQWHVLV� KRUPRQ�

WLURLG� GDQ� PHWDEROLVPH� VHO�� GLSHUOXNDQ�

XQWXN� NHVXEXUDQ�� EHUSHQJDUXK� WHUKDGDS�

VXDVDQD� KDWL� DWDX� SHUDVDDQ� \DQJ� KDOXV�

GDQ�IXQJVL�NRJQLWLI��EHUVLIDW�DQWLYLUXV�XQWXN�

NHNHEDODQ� WHUKDGDS� SHQ\DNLW� LQIHNVL��

6HOHQLXP� DGDODK� PLQHUDO� SHQWLQJ� NHGXD�

XQWXN�DNWLYDVL�KRUPRQ�WLURLG�\DLWX�VHEDJDL�

EDJLDQ� SHQWLQJ� VLVWHP� SHUWDKDQDQ�

DQWLRNVLGDQ�� GDQ� HQ]LP� VHOHQRHQ]\PHV�

adalah LRGRWK\URQLQGHLRGLQDVH� \DQJ�

PHQJNDWDOLVL�GHLRGLQDVL�KRUPRQ�WLURLG���),�21)

$NWLYLWDV� GHLRGLQDVL� UHODWLI� DPDQ�

ELOD� NRQGLVL� NHWHUVHGLDDQ� VHOHQLXP� WHU�

FXNXSL�� VDDW� DVXSDQ� VHOHQLXP�EHUNXUDQJ�

PHWDEROLVPH� KRUPRQ� WLURLG� PDVLK� GDSDW�

GLNRPSHQVDVL��5DVLR�SODVPD�7��7��SDGD�

RUDQJ� PXGD� \DQJ� UHQGDK� ELDVD� GLWH�

PXNDQ� MXJD� SDGD� SRSXODVL� XVLD� ODQMXW��

6XSOHPHQWDVL� VHOHQLXP� SDGD� NHORPSRN�

RUDQJ�WXD�PHQXUXQNDQ�NDGDU�SODVPD�7��

KDO� LQL� NRQVLVWHQ� GHQJDQ� SHQLQJNDWDQ�

DNWLYLWDV� GHLRGLQDVH� GDQ� PHQLQJNDWNDQ�

NRQYHUVL�7��NH�KRUPRQ�DNWLI��7���.RPELQDVL�

NHNXUDQJDQ� VHOHQLXP� GDQ� LRGLXP� PHP�

SHUEXUXN� NHDGDDQ� KLSRWLURLG� GDQ� PXQJ�

NLQ� VHEDJDL� PDQLIHVWDVL� NUHWLQLVPH�

PLNVHGHPDWRVD� GL� PDQD� WHUMDGL� NDUHQD�

NHNXUDQJDQ�GDUL�NHGXD�PLQHUDO�WHUVHEXW��22)

KESIMPULAN 

3HPEHULDQ�SDNDQ�\DQJ�GLPRGL¿NDVL�

GHQJDQ�GLWDPEDKNDQ�LRGLXP�GDQ�VHOHQLXP�

0*0,�9RO�����1R�����'HVHPEHU�����������
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EDLN� VHQGLUL� PDXSXQ� NRPELQDVL� GDSDW�

PHQXUXQNDQ�NDGDU�76+�GDQ�PHQXUXQNDQ�

DNWLYLWDV�*6+�3[�

SARAN

8QWXN� PHPSHUEDLNL� NHDGDDQ�

KLSRWLURLG� SHUOX� SHPEHULDQ� LRGLXP�

DWDXSXQ�VHOHQLXP�VHFDUD�VHQGLUL�PDXSXQ�

NRPELQDVL�

UCAPAN TERIMA KASIH

6\XNXU� NHSDGD� $OODK� 6:7�

DWDV� NDUXQLD�1\D� EDKZD� NDPL� WHODK�

PHQ\HOHVDLNDQ� DUWLNHO� LQL�� .DPL� XFDSNDQ�

WHULPD� NDVLK� NHSDGD� .HSDOD� %3�*$.,�

0DJHODQJ� %DSDN� 6XJLDQWR�� 6.0�� 06F�

3+��.HSDOD�/DERUDWRULXP�3$8�8*0�GDQ�

.HSDOD� /DERURWRULXP� /337� 8*0� VHUWD�

VHOXUXK�DQJJRWD�WLP�SHQHOLWLDQ�

DAFTAR PUSTAKA

���� :LUDZDQ� $�� 6XQDUWLQL�� 6XU\DZDQ� %��

6RHWMLQLQJVLK�7XPEXK�.HPEDQJ�$QDN�

+LSRWLURLG�.RQJHQLWDO�\DQJ�'LWHUDSL�'LQL�

GHQJDQ�/HYR�WLURNVLQ�GDQ�'RVLV�$ZDO�

7LQJJL�� 6DUL� 3HGLDWUL�� �������������±

���

���� 2UJDQL]DWLRQ�:RUOG�+HDOWK��Salt as a 

9HKLFOH� IRU� )RUWL¿FDWLRQ�� 5HSRUW� RI� D�

:+2� ([SHUW� &RQVXOWDWLRQ�� -HQHYD��

:+2��������

���� .HPHQWHULDQ� 3HULQGXVWULDQ� GDQ�

3HUGDJDQJDQ�� Keputusan Menteri 

3HULQGXVWULDQ� GDQ� 3HUGDJDQJDQ�

5HSXEOLN�,QGRQHVLD��1RPRU������033�

.HS��������WHQWDQJ�3HQHUDSDQ�VHFDUD�

:DMLE� 6WDQGDU� 1DVLRQDO� ,QGRQHVLD�

�61,�� 7HSXQJ� 7HULJX� VHEDJDL� %DKDQ�

0DNDQDQ��-DNDUWD��������

���� 6D]DZDO� 6�� +DELE� $$�� 'KLQJUD� 8��

'XWWD� $�� 'KLQJUD� 3�� 6DUNDU� $�� HW� DO��

,PSDFW� RI� 0LFURQXWULHQW� )RUWL¿FDWLRQ�

RI� <RJKXUW� RQ� 0LFURQXWULHQW� 6WDWXV�

0DUNHUV� DQG� *URZWK� D� 5DQGRPL]HG�

'RXEOH� %OLQG� &RQWUROOHG� 7ULDO� $PRQJ�

6FKRRO�&KLOGUHQ� LQ�%DQJODGHVK��%0&�

3XEOLF�+HDOWK��������������±���

���� $ULWRQDQJ�(��(IIHFWV�RI�)RUWL¿HG�,QVWDQW�

1RRGOH�*LYHQ�WR�/DFWDWLQJ�0RWKHUV�RQ�

0LON�=LQF�DQG�0LON�,URQ�&RQVHQWUDWLRQ�

DQG� ,QIDQW� /LQHDU� *URZWK�� 'LVHUWDVL��

%RJRU��'HSDUWHPHQ�*L]L�0DV\DUDNDW��

,QVWLWXW� 7HNQRORJL� 3HUWDQLDQ� %RJRU��

������

���� 5LPEDZDQ�� .KRPVDQ� $�� $QZDU� )��

6WXGL� .HWHUNDLWDQ� DQWDUD� 'H¿VLHQVL�

6HOHQLXP�GDQ�'H¿VLHQVL�,RGLXP�GDODP�

0HQHWXNDQ�0DVDODK�*$.,��*DQJJXDQ�

$NLEDW� .HNXUDQJDQ� ,RGLXP�� GDQ�

8SD\D� 3HQDQJJXODQQJDQQ\D� 0HODOXL�

)RUWL¿NDVL� *DQGD�� %RJRU�� /330�,3%�

'DUPDJD�%RJRU�-DZD�%DUDW�,QGRQHVLD��

������

���� 0DR� +�� :DQJ� -�� :DQJ� =�� =DQ� <��

/\RQV� *�� =RX� &�� 8VLQJ� $JURQRPLF�

%LRIRUWL¿FDWLRQ� WR� %RRVW� =LQF��

6HOHQLXP�� DQG� ,RGLQH� &RQFHQWUDWLRQV�

RI� )RRG� &URSV�*URZQ� RQ� 7KH� /RHVV�

3ODWHDX�LQ�&KLQD��-�6RLO�6FL�3ODQW�1XWU��

��������������±����

���� .RKUOH� -�� *DUWQHU� 5�� 6HOHQLXP� DQG�

7K\URLG��%HVW�3UDFW�5HV�&OLQ�(QGRFULQRO�

Metabbolism�������������±���

���� .D]L�7*��.DQGKUR�*$��6LUDMXGGLQ��$IULGL�

+,��%DLJ�-$��6KDK�$4��HW�DO��(YDOXDWLRQ�

RI� ,RGLQH�� ,LURQ�� DQG� 6HOHQLXP� LQ�

%LRORJLFDO�6DPSOHV�RI�7WK\URLG�0RWKHU�

DQG� 7KHLU� 1HZO\� %RUQ� %DELHV�� (DUO\�

+XP�'HY�����������������±����

����%LDQFR�$&��6DOYDWRUH�'��*HUHEHQ�%��

%HUU\� 0-�� /DUVHQ� 35�� %LRFKHPLVWU\��

&HOOXODU� DQG� 0ROHFXODU� %LRORJ\��

DQG� 3K\VLRORJLFDO� 5ROHV� RI� 7KH�

,RGRWK\URQLQH� 6HOHQRGHLRGLQDVHV��

(QGRFU�5HY��������������±����

3HQJDUXK�,RGLXP�GDQ�6HOHQLXP���� �6XNDQGDU�3%��6XVELDQWRQQ\�$��.XVXPDZDUGDQL�+'��6XSDGPL�6)



��

�����0XULOOR� 0�� &DUULyQ� 1�� 4XLQWDQD� 0��

6DQDEULD�*��5tRV�0��'XDUWH� /�� HW� DO��

'HWHUPLQDWLRQ�RI�6HOHQLXP�DQG�,LRGLQH�

LQ�+XPDQ�7K\URLGV��-�WUDFH�(OHP�0HG�

%LRO���������������±���

����+DUWLNDLQHQ� +�� %LRJHRFKHPLVWU\� RI�

6HOHQLXP� DQG� ,WV� ,PSDFW� RQ� )RRG�

&KDLQ� 4XDOLW\� DQG� +XPDQ� +HDOWK�� J 

7UDFH�(OHP�0HG�%LRO����������������±

����

����'HUXPHDX[� +�� 9DOHL[� 3�� &DVWHWERQ�

.�� %HQVLPRQ� 0�� %RXWURQ�5XDXOW�

0�� $UQDXG� -�� HW� DO�� $VVRFLDWLRQ� RI�

6HOHQLXP� ZLWK� 7K\URLG� 9ROXPH� DQG�

(FKRVWUXFWXUH� LQ� ���� WR� ��� <HDU� 2OG�

)UHQFK� $GXOWV�� (XU� -� (QGRFULQRO��

���������������±����

����.|KUOH� -�� -DNRE� )�� &RQWHPSUp� %��

'XPRQW� -(�� 6HOHQLXP�� 7KH� 7K\URLG��

DQG� 7KH� (QGRFULQH� 6\VWHP�� (QGRFU�

5HY����������������±����

����+DSRQ�0�� 6LPRQFLQL� 0�� 9LD� *�� -DKQ�

*�� (IIHFW� RI� +\SRWK\URLGLVP� RQ�

+RUPRQH� 3UR¿OHV� LQ� 9LUJLQ�� 3UHJQDQW�

DQG�/DFWDWLQJ�5DWV��DQG�RQ�/DFWDWLRQ��

5HSURGXFWLRQ�����������������±����

����)XPDUROD� $�� )LRUH� $'�� 'DLQHOOL� 0��

*UDQL� *�� &DOYDQHVH� $�� 0HGLFDO�

7UHDWPHQW�RI�+\SHUWK\URLGLVP��6WDWH�RI�

7KH�$UW��([S�&OLQ�(QGRFULQRO�'LDEHWHV��

����������������±����

����%HFNHWW�*-��1LFRO�)��5DH�3:��%HHFK�6��

*XR�<��$UWKXU�-5��(IIHFWV�RI�&RPELQHG�

RQ� 7K\URLG� +RUPRQH� ,RGLQH� DQG�

6HOHQLXP� 'H¿FLHQF\� 0HWDEROLVP� LQ�

5DWV�$P�-�&OLQ�1XWU����������������±

��

���� $UWKXU� -5�� %HFNHWW� *-�� 0LWFKHOO�

-+�� 7KH� ,QWHUDFWLRQV� %HWZHHQ�

6HOHQLXP� DQG� ,RGLQH� 'H¿FLHQFLHV�

LQ�0DQ� DQG� �$QLPDOV��1XWU�5HV�5HY��

��������������±����

����+HVV� 6<�� 7KH� ,PSDFW� RI� &RPPRQ�

0LFURQXWULHQW� 'H¿FLHQFLHV� RQ� ,RGLQH�

DQG�7K\URLG�0HWDEROLVP��7KH�(YLGHQFH�

IURP�+XPDQ�6WXGLHV��%HVW�3U�5HV�&OLQ�

(QGRFULQRO�0HWDE����������������±����

����6DOYDWRUH�'��'DYLHV�7)��6FKOXPEHUJHU�

0-�� +D\� ,'/3�� /DUVHQ�� :LOOLDPV�

7H[WERRN� RI� (QGRFULQRORJ\�� ��WK� HG���

&RS\ULJKW� �� ����� (OVHYLHU�� ��WK� HG��

3KLODGHOSKLD��������

����+LQFDO� )�� 7UDFH� (OHPHQWV� LQ� *URZWK��

,RGLQH�DQG�6HOHQLXP�6WDWXV�RI�7XUNLVK�

&KLOGUHQ�� -� WUDFH� (OHP� 0HG� %LRO��

��������6XSSO�����±���

����5D\PDQ� 03�� 7KH� ,PSRUWDQFH� RI�

6HOHQLXP� WR� +XPDQ� +HDOWK�� Lancet��

������������±����
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