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.H��RUGV��*O�F�UUKL]D�JODEUD��/LFRULFH��*O�F�UUKL]LQ��$.,��+�SRNDODHPLD�

,QWURG�FWLRQ

3ODQWV�KDYH�EHHQ�DQ�LPSRUWDQW�VRXUFHV�RI�PHGLFLQHV�
VLQFH�WKH�EHJLQQLQJ�RI�KXPDQ�FXOWLYDWLRQ��7KHUH�LV�D�
JURZLQJ�GHPDQG�IRU�SODQW�EDVHG�PHGLFLQHV��KHDOWK�
SURGXFWV�� SKDUPDFHXWLFDOV�� IRRG� VXSSOHPHQWV��
FRVPHWLFV�� *O�F�UUKL]D� JODEUD� �)LJXUH� ��� LV� D�
�owering� plant� of� the� bean� family� Fabaceae,� it�
JURZV�EHVW�LQ�VXEWURSLFDO�FOLPDWHV�LQ�GHHS��IHUWLOH��
ZHOO�GUDLQHG�VRLOV��ZLWK�IXOO�VXQ��*O�F�UUKL]D�JODEUD�
LV� FRPPRQO�� NQRZQ� DV� <DVKWLPDGKXK�� 0DGKXND�
�6DQVNULW�� -DVKWLPDGKX�� -DLVKERPRGKX� �%HQJDOL��
-HWKLPDGKX� �*XMDUDW�� -RWKLPDGK�� 0XOKDWWL�
�+LQGL�� <DVWLPDGKXND�� DWLPDGGKXUD� �.DQQDGD��
,UDWLPDGKXUDP� �0DOD�DODP��� -HVKWDPDGKD�
�0DUDWKL���-DWLPDGKX��2UL�D���$WLPDGXUDP��7DPLO���
$WLPDGKXUDQX�� <DVKWLPDGKXNDP� �7HOXJX���
/LFRULFH�� /LTXRULFH�� 6ZHHW� ZRRG� �(QJOLVK��� 7KH�
H[WUDFWV�RI�*O�F�UUKL]D�JODEUD�LV�D�SRSXODU�VZHHWHQHU�
IRXQG� LQ�PDQ��VRIW�GULQNV�� IRRG�SURGXFWV�� VQDFNV�
DQG� LV� DOVR� H[WHQVLYHO�� XVH� LQ� DV� SDUW� LQ� KHUEDO�
PHGLFLQHV�����7KH�QDPH�*O�F�UUKL]D�LV�GHULYHG�IURP�

WKH�DQFLHQW�*UHHN�WHUP�¶JO�NRV���PHDQLQJ�VZHHW��DQG�
¶UKL]D���PHDQLQJ�URRW���7KH�OLFRULFH�DQG�LWV�H[WUDFWV�
DUH�XVHG�DV�WUHDWPHQW�LQ�PXOWLSOH�GLVHDVHV��JDVWULF�
XOFHUV�� SRVWXUDO� K�SRWHQVLRQ�� $GGLVRQ�V� GLVHDVH��
HBV� infection,� � bene�cial� effect� of� licorice� gargle�
LQ� UHGXFLQJ� WKH� ULVN� RI� SRVWRSHUDWLYH� VRUH� WKURDW��
GHFUHDVH� WKH� ULVN� RI� K�SHUNDOHPLF� DUUK�WKPLDV�
LQ� SDWLHQWV� RQ� FKURQLF� GLDO�VLV�� DGMXYDQW� WKHUDS��
RI� KLUVXWLVP� DQG� 3&26�� LQ� DOWHUQDWLYH� IRUPV� RI�
0HGLFLQH���,WV�HIIHFW�RQ�3URVWDWH��EUHDVW��FRORQ��OLYHU�
DQG� OXQJ� FDQFHU� FHOO� OLQHV� KDYH� DOVR� EHHQ� XQGHU�
HYDOXDWLRQ��� 3URIHVVLRQDOV� SUHVFULELQJ� LW�DQG� WKRVH�
XVLQJ�OLFRULFH�DQG�SURGXFWV�QHHG�WR�NQRZ�UHJDUGLQJ�
WKH� SRWHQWLDO� DGYHUVH� HIIHFWV�� XQOLNH� WKH� SUHVHQW�
FDVH�

�KHPLVW���

*O�F�UUKL]LQ�� D� WULWHUSHQRLG� FRPSRXQG�� DFFRXQWV�
IRU� WKH� VZHHW� WDVWH� RI� OLFRULFH� URRW� DQG� UHSUHVHQWV�
D�PL[WXUH� RI� SRWDVVLXP�FDOFLXP�PDJQHVLXP� VDOWV�
RI� JO�F�UUKL]LF� DFLG��� 7KH� FRQWHQW� RI� JO�F�UUKL]LQ�

�R��WR�FLWH�WKLV�DUWLFOH�
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LQ� OLFRULFH� URRWV� YDULHV� IURP� �� WR� ����� GHSHQGLQJ�
RQ� WKH� SDUWLFXODU� VSHFLHV��� *O�F�UUKL]LQ� LV� ����
���� WLPHV� VZHHWHU� WKDQ� VXFURVH� DQG� LWV� VZHHWQHVV�
KDV� D� VORZHU� RQVHW� WKDQ� VXJDU� EXW� SHUVLVWV� LQ� WKH�
PRXWK� IRU� D� ORQJHU� WLPH��� *O�F�UUKL]LF� DFLG� KDV�
DQ� DFWLRQ� UHVHPEOLQJ� WKDW� RI� PLQHUDORFRUWLFRLGV�����
7KH� JO�F�UUKL]LQ� PLPLFV� PLQHUDORFRUWLFRLGV� E��
EORFNLQJ� ���EHWD� K�GUR[�� VWHURLG� GHK�GURJHQDVH�
�� DQG� DOVR� DYLGO�� ELQGLQJ� WR� PLQHUDORFRUWLFRLG�
UHFHSWRUV�VLPLODU�WR�DOGRVWHURQH��6WXGLHV�KDYH�DOVR�
shown�that�licorice�also�has�signi�cant�antioxidant�
DFWLYLW�� �� HVWURJHQ�OLNH� DFWLYLW�� GXH� WR� SUHVHQFH�
RI� KLVSDJODEULGLQV� $� �� %� �� JODEULGLQ� �� JODEUHQH�
UHVSHFWLYHO�����

&DVH�5HSRUW�

$� PDOH� DJHG� ����HDU�� FDVH� RI� HSLOHSV�� VLQFH�
FKLOGKRRG� RQ� 2[FDUED]HSLQH� ���� PJ� %,'� DQG�
&ORED]DP� �� PJ� %,'�� ZDV� UHIHUUHG� WR� RXU� FHQWUH�
IURP� DQRWKHU� KRVSLWDO� ZLWK� ZRUVHQLQJ� UHQDO�
SDUDPHWHUV�� UHGXFLQJ� XULQH� YROXPH�� DQG� HGHPD�
VLQFH� �� GD�V� UHFHQWO�� �1RYHPEHU� ������� +H� JDYH�
KLVWRU�� RI� WUHDWPHQW� ZLWK� .RRVKPDQGDVZDUDVD�
JKUXWKDP� �&RQWHQWV� �� %HQLQFDVD� &HULIHUD� ������
PJ�� *O�F�UUKL]D� JODEHUD� �����JP�DQG�&RZ�V� JKHH�
10�ml� in� every� 10�ml)� for� epilepsy� (�gure� 2).� The�
.RRVKPDQGDVZDUDVD�JKUXWKDP�ZDV�DGPLQLVWHUHG�
IRU���GD�V�DW�GRVH�RI����PO�RQ�GD��������PO�RQ�GD��
���DQG�����PO��LQ�HPSW��VWRPDFK��RQ�GD���������WLOO�
�� GD�V� SULRU� WR� SUHVHQW� DGPLVVLRQ� WR� RXU� FHQWUH���
7KHUH�ZDV�QR�YRPLWLQJ��GLDUUKRHD��IHYHU��P�DOJLD��
XQGXH� SK�VLFDO� H[HUWLRQ�� DQ�� RWKHU� PHGLFDWLRQ�
intake,�or�any�signi�cant�pointers�towards�etiology�
RI�KLV�$.,�LQ�KLVWRU���+H�KDG�PLQLPDO�SHGDO�HGHPD�
ZLWK�%3�RI��������PP+J��KHDUW�UDWH����EHDW�PLQ��
UHVSLUDWRU�� UDWH� ���PLQ�� DQG� ERG�� WHPSHUDWXUH�
���&�� 7KH� SDWLHQW� ZDV� FRRSHUDWLYH�� RULHQWHG� DQG�
V�VWHPLF�H[DPLQDWLRQ�ZDV�XQUHPDUNDEOH�

+LV� HYDOXDWLRQ� VKRZHG� VHYHUH� UHQDO� IDLOXUH� �6��
&UHDWLQLQH�� ���� PJ�GO� �� %ORRG� XUHD�� ���� PJ�GO���
XULQH� URXWLQH� ZDV� QRUPDO�� +LV� VHUXP� FUHDWLQLQH�
ZDV�����PJ�GO����PRQWKV�GXULQJ�URXWLQH�1HXURORJ��
IROORZ�XS��+LV�RWKHU�UHSRUWV�ZHUH��+HPRJORELQ�������
J�GO��:%&�FRXQW��������F�FPP��SODWHOHWV������������
F�FPP�� VHUXP� VRGLXP�� ���� PPRO�O�� SRWDVVLXP��
����PPRO�O��5%6������PJ�GO��&����������PJ�GO��&���
�����PJ�GO���$%*�VKRZHG�PLOG�PHWDEROLF�DFLGRVLV�
�S+������3&2�����PP+J��+&2�����PPRO�/��S2��
�������632�������DQG�QRUPDO�&3.��+LV�XOWUDVRXQG�
DEGRPHQ� UHYHDOHG� ELODWHUDO� EXON�� NLGQH�V� �5LJKW�
����[�����FP�DQG�/HIW������[�����FP��ZLWK�LQFUHDVHG�
HFKRJHQLFLW��� QRUPDO� 3&6�� XULQDU�� EODGGHU� DQG�
SURVWDWH��7KH�QHHG�IRU�UHQDO�ELRSV��ZDV�H[SODLQHG�
WR�WKH�SDWLHQW�V�E�VWDQGHUV�IRU�IXUWKHU�HYDOXDWLRQ�RI�

$.,��EXW�WKH��ZHUHQ�W�ZLOOLQJ��

+H� ZDV� WUHDWHG� ZLWK� HPSLULFDOO�� ,9�
0HWK�OSUHGQLVRORQH� ���� PJ� 2'� ��PJ�NJ�GD���
�� �� GD�V�� IROORZHG� E�� 3UHGQLVRORQH� ��� PJ�GD�����
RUDO�SRWDVVLXP�VXSSOHPHQWV� ����P(T�����KRXUO����
)XURVHPLGH��3DQWRSUD]ROH��ZLWK�VXVSLFLRQ�RI�DFXWH�
LQWHUVWLWLDO� QHSKULWLV�� GXH� WR� *O�F�UUKL]D� JODEHUD��
7KH� 2[FDUED]HSLQH� ���� PJ� %,'� DQG� &ORED]DP� ��
PJ�%,'�ZHUH�FRQWLQXHG�DQG�.RRVKPDQGDVZDUDVD�
JKUXWKDP� ZDV� VWRSSHG�� +LV� VHUXP� FUHDWLQLQH�
VWDUWHG�LPSURYLQJ�ZLWK�WUHDWPHQW�IURP�����WR������
mg/dl� (3.9→2.78→0.88→0.68� mg/dl)� (Figure� 3)�
ZLWK�JRRG�XULQH�RXWSXW���DOVR�KLV�VHUXP�SRWDVVLXP�
LPSURYHG� WR� �� P(T�/�� +H� ZDV� GLVFKDUJHG� DIWHU�
�� GD�V� ZLWK� DQ� DGYLFH� WR� FRQWLQXH� DQWLHSLOHSWLFV��
3UHGQLVRORQH�DQG�UHYLHZ�DIWHU���ZHHN�

)LJ�����*O�F�UUKL]D�JODEUD��SODQW�DQG�LWV�URRWV�

)LJ�����.RRVKPDQGDVZDUDVD�JKUXWKDP�DQG�LWV�FRQWHQWV�XVHG�E��
RXU�SDWLHQW�

)LJ�����6HUXP�&UHDWLQLQH�SURILOH�RI�WKH�SDWLHQW���WHPSRUDO�SURILOH�

/DNVKPLQDUD�DQD�*5��5DJKXQDWK�.9��6DKLED�(�8PPHU�HW��DO����$�&XULRXV�&DVH�$FXWH�.LGQH��,QMXU���$.,��
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�LVF�VVLRQ

/LFRULFH� RYHUFRQVXPSWLRQ� RU� XQPRQLWRUHG�
SUHVFULSWLRQ�KDV�DVVRFLDWHG�QXPEHU�FRPSOLFDWLRQV�
KDV� EHHQ� ZHOO� GLVFXVVHG� DQ� DUWLFOH� WLWOHG� /LFRULFH�
DEXVH�� WLPH� WR� VHQG� D� ZDUQLQJ� PHVVDJH�� E��
,ULQD� .RPDURYD� HWDO�� ZKLFK� PDLQO�� LQFOXGHG�
K�SHUWHQVLRQ�� K�SRNDODHPLD�� PXVFOH� ZHDNQHVV��
DQG�UDUHO��UDEGRP�RO�VLV��

+RZHYHU�� WKHUH� VFDUFH� OLWHUDWXUH� UHJDUGLQJ�
LWV� UHQDO� DGYHUVH� HIIHFWV� �K�SRNDODHPLD� DQG�
UKDEGRP�RO�VLV�� DFXWH� UHQDO� IDLOXUH�� OLPLWHG� RQO��
WR� IHZ� FDVH� UHSRUWV������ 6FDUH� OLWHUDWXUH� DOVR� OLPLWV�
DW� RXU� DELOLW�� DUULYH� DW� SRWHQWLDO� SDWKRJHQHWLF�
PHFKDQLVPV�� WKHUDSHXWLF� �� WR[LF� GRVH�� SDWKRORJ���
DQG�WUHDWPHQW�SURWRFROV�

7KLV� UHSRUW� SUHVHQWV� D� ����HDU�ROG� PDOH� SDWLHQW�
ZKR� ZDV� DGPLWWHG� ZLWK� K�SRNDODHPLD� DQG�
$.,� GXH� WR� DQ� D�XUYHGLF� PHGLFLQH� FRQWDLQLQJ�
Glycyrrhiza�glabera�&�is�the��rst�case�to�be�reported�
IURP�,QGLD��ZKR�ZDV�PDQDJHG�VXFFHVVIXOO��ZLWK�,9�
0HWK�OSUHGQLVRORQH�� IROORZHG� E�� 3UHGQLVRORQH��
RUDO� SRWDVVLXP� VXSSOHPHQWV�� GLXUHWLFV� DQG�
VXSSRUWLYH� PHDVXUHV�� $OWKRXJK� D� UHQDO� ELRSV��
FRXOG�QRW�EH�GRQH�LQ�RXU�FDVH��LW�UHYHDOHG�VHYHUHO��
GDPDJHG� WXEXODU� FHOOV� ZLWK� LQWHQVH� YDFXRODU�
IRUPDWLRQ�LQ�RQH�RI�WKH�HDUOLHU�FDVH���

7KH� $.,� ZDV� PRVWO�� DVVRFLDWHG� ZLWK�
K�SRNDODHPLD�� UKDEGRP�RO�VLV� LQGXFHG� PXVFOH�
LQMXU���HOHYDWHG�&3.�LQ�SUHYLRXVO��UHSRUWHG�FDVHV���
7KHUH� ZDV� HYLGHQFH� RI� UKDEGRP�RO�VLV� LQGXFHG�
PXVFOH�LQMXU���VXJJHVWLQJ�DQ�DOWHUQDWLYH�PHFKDQLVP�
IRU� $.,� OLNH� DFXWH� LQWHUVWLWLDO� QHSKULWLV� �$,1���
The� therapeutic� response� and� temporal� pro�le� of�
LPSURYHPHQW�DOVR�SRLQWV�WRZDUGV�$,1�

&RQFO�VLRQ�

*O�F�UUKL]D� JODEUD� �� /LFRULFH� LV� H[WHQVLYHO�� XVHG�
SURGXFWLRQ� RI� SODQW� EDVHG� PHGLFLQHV� GXH� WR� LWV�
DQWL�R[LGDQW��DQWL�DSRSWRWLF��DQWL�WKLUVW��SURSHUWLHV��
SUR�HVWURJHQ� DQG� VRPH� XQNQRZQ� SURSHUWLHV� LQ�
multiple� diseases.� It’s� used� as� arti�cial� sweetener�
LQ� IRRG� VXSSOHPHQWV� GXH� WR� WDVWH�� *O�F�UUKL]D�
JODEUD� �� /LTXRULFH� WR[LFLW��PXVW�EH� FRQVLGHUHG�DV�
D� FDXVDWLYH� IDFWRU� LQ� XQH[SODLQHG� K�SRNDODHPLD��
$.,� HVSHFLDOO�� LQ� WKRVH� FRQVXPLQJ� PHGLFDWLRQV�
IURP�$OWHUQDWLYH�0HGLFLQH� OLNH�$�XUYHGD��6LGGKD�

RU� WUDGLWLRQDO� &KLQHVH� 0HGLFLQH�� � 7KH� HIIHFWV� RI�
OLTXRULFH�DUH�UHYHUVLEOH�XSRQ�FHVVDWLRQ�DQG�SURSHU�
WUHDWPHQW�� EDVHG� RQ� WKH� GXUDWLRQ� DQG� GRVH� RI� LWV�
FRQVXPSWLRQ�� :H� QHHG� IXUWKHU� VWXGLHV� WR� GHVLJQ�
SURSHU�SURWRFROV�IRU�LWV�HYDOXDWLRQ���WUHDWPHQW��

5HIHUHQFHV�

��� 5DMDQGHHS� .DXU�� +DUSUHHW� .DXU� DQG� $MDLE�
6LQJK� 'KLQGVD�� *O�F�UUKL]D� JODEUD�� D�
3K�WRSKDUPDFRORJLFDO� UHYLHZ�� ,-365�� ������ 9RO��
����������������

��� ,ULQD� .RPDURYD�� 0RKDPHG� (O�*KRQHPL�� $KPHG�
)DWK��� 5DQLD� 5DVKDG�� +DQ�� '�� $EGHOPDODN��
0XUDOLGKDU� 5HGG�� <HUUDPDGKD�� <DVHHQ� $OL��
(QJ�� +HODO�� DQG� (QULFR� 0�� &DPSRUHVL� /LFRULFH�
DEXVH�� WLPH� WR� VHQG� D� ZDUQLQJ� PHVVDJH�� 7KHU�
$GY� (QGRFULQRO� 0HWDE�� ������ ������ ��������� '2,��
������������������������

��� 0HLPHL� &KHQ�� -LQJUX� =KX�� -LH� .DQJ�� ;LQPHL�
/DL�� <X[LQJ� *DR�� +XLMXDQ� *DQ� DQG� )DIX� <DQJ��
([SORUDWLRQ�LQ�WKH�0HFKDQLVP�RI�$FWLRQ�RI�/LFRULFH�
E��1HWZRUN�3KDUPDFRORJ���0ROHFXOHV����������������
������'2,����������PROHFXOHV��������

��� 9HOLFNRYLF�5DGRYDQRYLF�50���0LWLF�%��.LWLF�'��HW�DO��
$FXWH� UHQDO� IDLOXUH� DIWHU� OLFRULFH� LQJHVWLRQ�� $� FDVH�
UHSRUW�� &HQW� (XU� -� 0HG� ������ ��� ��������� KWWSV���
GRL�RUJ���������V�����������������

��� Ramazan�D,�Çağlar�R,�Nuh�B,�Ali�Veysel�K�,�Barış�
<���6HGDW�.��/LFRULFH�,QJHVWLRQ��$Q�8QXVXDO�&DXVH�
RI� 5KDEGRP�RO�VLV� DQG� $FXWH� 5HQDO� )DLOXUH��
7XUNLVK�-�1HSKURO��������������������'2,����������
WQGW�������������

��� 6KDK�0��:LOOLDPV�&��$JJDUZDO�$��&KRXGKU��:0��
/LFRULFH� UHODWHG�UKDEGRP�RO�VLV��$�ELJ�SULFH� IRU�D�
VZHHW�WRRWK��&OLQ�1HSKURO������������������������

��� =HQRQH� 7�� %ODQF� 4�� 5KDEGRP�RO�VLV� ZLWK� PDMRU�
K�SRNDODHPLD� VHFRQGDU�� WR� FKURQLF� JO�F�UUKL]LF�
DFLG�LQJHVWLRQ��5HY�0HG�,QWHUQH�����������������

��� 0RKDPPDG� $VLI�� $� EULHI� VWXG�� RI� WR[LF� HIIHFWV� RI�
VRPH�PHGLFLQDO�KHUEV�RQ�NLGQH���$GY�%LRPHG�5HV��
�������������'2,��������������������������

��� 6WHYHQ� *DEDUGL�� .ULVWLQ� 0XQ]� DQG� &DWKHULQH�
8OEULFKW��$�5HYLHZ�RI�'LHWDU��6XSSOHPHQW�,QGXFHG�
5HQDO�'�VIXQFWLRQ��&-$61����������������������'2,��
KWWSV���GRL�RUJ���������&-1����������

���� ,VKLNDZD�6��.DWR�0��7RNXGD�7��0RPRL�+��6HNLMLPD�
<�� +LJXFKL� 0�� <DQDJLVDZD� 1�� /LFRULFH�LQGXFHG�
K�SRNDOHPLF� P�RSDWK�� DQG� K�SRNDOHPLF� UHQDO�
WXEXODU� GDPDJH� LQ� DQRUH[LD� QHUYRVD�� ,QW� -� (DW�
'LVRUG�������������������

/DNVKPLQDUD�DQD�*5��5DJKXQDWK�.9��6DKLED�(�8PPHU�HW��DO����$�&XULRXV�&DVH�$FXWH�.LGQH��,QMXU���$.,��
DQG�+�SRNDODHPLD�'XH�WR�*O�F�UUKL]D�*ODEUD��/LFRULFH�5RRW�


