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Abstract

7KH�FXUUHQW�RXWEUHDN�RI�&29,'ဨ���FDXVHG�E\�����ဨQ&R9�KDV�DOUHDG\�WDNHQ�DZD\�SOHWKRUD�RI�KXPDQ�OLYHV��7KHUH
LV�DQ�XUJHQW�QHHG�IRU�FRVW�HIIHFWLYH��DYDLODEOH��VDIH��DQG�HIIHFWLYH�PHGLFLQH�IRU�ILJKWLQJ�WKLV�YLUXV��$V�RQ�GDWH��WKHUH�LV
QR�VSHFLILF�PHGLFDWLRQ�DYDLODEOH� IRU�&29,'�����7KH�ELWWHU� WDVWH� UHFHSWRU� �7$6�5� IDPLO\� �SUHVHQW� LQ�KXPDQ�DLUZD\
VPRRWK�PXVFOH��LV�DQ�LPSRUWDQW�SOD\HU�LQ�KRVW�GHIHQFH�PHFKDQLVPV��&RQVLGHULQJ�WKH�FDIIHLQH�UROH�DV�ELWWHU�DJRQLVWV
WR�VWLPXODWH�WKH�7$6�5V�DQG�WR�DFWLYDWH�KRVW�GHIHQFH�PHFKDQLVPV�DQG�WR�VXSSUHVV�WKH�F\WRNLQH�VWRUPV�GXH�WR�LWV
DQWL�LQIODPPDWRU\�DFWLRQ��FDIIHLQH�FDQ�SOD\�DV�DQ�DJHQW�IRU�VXSSRUW�WKHUDS\�LQ�WKH�FRQWURO�RI�6$56�&29����6WXGLHV
GHPRQVWUDWH� WKDW� FDIIHLQH� DSDUW� IURP� LWV� UROH� DV� D� FHQWUDO� QHUYRXV� V\VWHP� VWLPXODQW� KDV� SURYHQ� WKH� DELOLW\� DV� DQ
DQWLYLUDO�DJHQW�E\� LWV� UROH� LQ� LQKLELWLQJ�YLUDO�SURWHLQ�V\QWKHVLV��7KLV�DUWLFOH� LV�DQ�DSSURDFK� WR�DWWUDFW� WKH�DWWHQWLRQ�RI
FDIIHLQH� UHVHDUFKHUV� WR� KLJKOLJKW� RQWR� WKH� SRVVLELOLWLHV� DQG� VXJJHVW� WKH� SRSXODWLRQ� ZLWK� EHQHILFLDO� DQG� DFFHVVLEOH
UHPHGLHV�

.H\ZRUGV�������Q&R9��&DIIHLQH��6XSSRUW�WKHUDS\

Introduction
-XQH�$OPHLGD�� D�6FRWWLVK�YLURORJLVW� LQ������DW� WKH�2QWDULR�&DQFHU

,QVWLWXWH�LQ�7RURQWR�XVHG�D�SRZHUIXO�HOHFWURQ�PLFURVFRSH�WR�FDSWXUH�DQ
LPDJH�RI�D�P\VWHULRXV�SDWKRJHQ��,W�ZDV�WKH�ILUVW�FRURQD�YLUXV�NQRZQ�WR
FDXVH�KXPDQ�GLVHDVH��$V�SHU�&HQWUH�IRU�'LVHDVH�&RQWURO��&'&���WKHUH
DUH�WRWDO�VHYHQ�FRURQD�YLUXVHV�WKDW�FDQ�LQIHFW�SHRSOH�9L]������(��DOSKD
FRURQD�YLUXV���1/��� �DOSKD�FRURQD�YLUXV���2&��� �EHWD�FRURQD�YLUXV��
+.8�� �EHWD� FRURQD� YLUXV��� 0(56�&R9� �WKH� EHWD� FRURQD� YLUXV� WKDW
FDXVHV�0LGGOH�(DVW�5HVSLUDWRU\�6\QGURPH��RU�0(56��DQG�6$56�&R9
�WKH�EHWD�FRURQD�YLUXV� WKDW�FDXVHV�VHYHUH�DFXWH� UHVSLUDWRU\�V\QGURPH�
RU� 6$56��� 6$56�&R9��� �WKH� QRYHO� FRURQD� YLUXV� WKDW� FDXVHV
FRURQDYLUXV� GLVHDVH� ������ RU�&29,'������6RPHWLPHV� FRURQD�YLUXVHV
WKDW� LQIHFW� DQLPDOV� FDQ� HYROYH� DQG� PDNH� SHRSOH� VLFN� DQG� EHFRPH� D
QHZ� KXPDQ� FRURQD� YLUXV� >�@�� 5HFHQW� UHVXOW� RI� WKLV� LV� �����Q&R9�
&RURQD�YLUXVHV� �&R9V��DUH�D� ODUJH� IDPLO\�VLQJOH�VWUDQGHG�51$�YLUXV
ZKLFK� LQIHFWV� KXPDQV�� FDXVLQJ� UHVSLUDWRU\�� JDVWURLQWHVWLQDO�� KHSDWLF�
DQG� QHXURORJLF� GLVHDVHV�� 7KH� YLUXV� REVHUYHG� LQ� HQG� RI� ����� KDV
EHFRPH� D� SDQGHPLF� GLVHDVH� LQ� ����� WKDW� KDV� VSUHDG� JOREDOO\� WDNLQJ
DZD\� SOHQW\� RI� KXPDQ� OLYHV�� 7KHUH� DUH� PXOWLSOH� WULDOV� DQG� FOLQLFDO
HYDOXDWLRQ�EXW�DV�RI�GDWH��WKHUH�LV�QR�HIILFDFLRXV�WKHUDS\�RQ�VKHOYHV�

Caffeine
&DIIHLQH� LV� JDLQLQJ� SRSXODULW\� ZRUOGZLGH�� 7KH� ELWWHU� WDVWLQJ

FRPSRXQG� KDV� EHHQ� DFFHSWHG� GXH� WR� LWV� SK\VLRORJLFDO� DQG
SKDUPDFRORJLFDO� DFWLYLWLHV�� &RIIHH� DQG� FDIIHLQH� FRQWDLQLQJ� SURGXFWV
DIIHFW�WKH�FDUGLRYDVFXODU�V\VWHP�DQG�FHQWUDO�QHUYRXV�V\VWHP�ZLWK�WKHLU
SRVLWLYH�DWWULEXWHV��1DWXUDO�FDIIHLQH�LV�IRUPHG�LQ�PRUH�WKDQ�VL[W\�SODQW
VSHFLHV�� 7KH� LQLWLDO� K\SRWKHVLV� RI� FDIIHLQH� DV� D� PLQRU� QXWULHQW� LQ� WKH
SODQW�ZDV�ODWHU�SURYHG�WKDW�LW�LV�XVHIXO�LQ�FRQWUROOLQJ�SHVWV�>�@��&DIIHLQH
LQ� WKH� SODQW� PD\� GHIHQG� LWVHOI� DQG� KDYH� D� EHWWHU� FKDQFH� RI� VXUYLYDO�
/RRNLQJ� DW� WKLV� SURSHUW\�� FDIIHLQH� FDQ� EH� FRQVLGHUHG� DV� D� ³FR�

HYROXWLRQDU\�SURWHFWLQJ�DJHQW´�� ,Q� WKH�FXUUHQW�VFHQDULR��ZKHQ� WKHUH� LV



SDWKZD\V�� DQG� RWKHUV�� 6WXGLHV� VR� IDU� VXJJHVW� WKDW� 7$6�5V� PD\
UHJXODWH�KXPDQ� LQQDWH� LPPXQLW\� DQG� WULJJHU�KRVW�GHIHQVHV� WR� FRQWURO
LQIHFWLRQV�>�@�

The bitters
&DIIHLQH�KDV�D�ELWWHU�WDVWH��DQG�ELWWHU�WDVWLQJ�FKHPLFDOV�DUH�GHWHFWHG

E\� D� ODUJH� IDPLO\� RI� *�� SURWHLQ� FRXSOHG� UHFHSWRUV� WDVWH� UHFHSWRUV
�*3&5V�7�5V��� +XPDQV� KDYH� DW� OHDVW� ��� IXQFWLRQDO� 7�5� VXEW\SHV�
6WXGLHV� VKRZV� WKDW� FDIIHLQH� LV� D� OLJDQG� RI� ILYH� KXPDQ� ELWWHU� WDVWH
UHFHSWRUV� 9L]��� 7$6�5��� 7$6�5���� 7$6�5���� 7$6�5���� DQG
7$6�5������$OWKRXJK�FRIIHH�FRQWDLQV�PXOWLSOH�ELWWHU�FKHPLFDOV��DQG
FDIIHLQH� LV� UHVSRQVLEOH� IRU� RQO\� D� IUDFWLRQ� RI� FRIIHH¶V� ELWWHUQHVV� >�@�
7KH� IDFW� WKDW� 7$6�5�� DQG� 7$6�5��� ZHUH� LGHQWLILHG� DV� FDIIHLQH�
UHVSRQVLYH� LQ� D� KHWHURORJRXV� H[SUHVVLRQ� V\VWHP� VXJJHVWV� WKDW� WKHVH
UHFHSWRUV�PLJKW�EH�HVSHFLDOO\�LPSRUWDQW�IRU�FDIIHLQH�WDVWH�

Caffeine and nCoV-19 the mechanism
8VH�RI�FDIIHLQH��WKH�ELWWHU�DJRQLVWV�WR�VWLPXODWH�WKH�7$6�5V�DQG�WR

DFWLYDWH�KRVW�GHIHQVH�PHFKDQLVPV�DQG�WR�VXSSUHVV�WKH�F\WRNLQH�VWRUPV
GXH�WR� LWV�DQWL�LQIODPPDWRU\�DFWLRQ�FDQ�OHDG�WR�DQ�LPSURYH�HIIHFWV�RQ
WKH� YLUXV�� &DIIHLQH� LV� DOVR� DQ� DQWL�LQIODPPDWRU\� DJHQW� E\� QRQ�
VHOHFWLYHO\� LQKLELWLQJ� WKH� SKRVSKRGLHVWHUDVHV� �3'(V��� 7KLV� OHDGV� WR
UHGXFHG� LQIODPPDWLRQ� DQG� HQKDQFHG� LQQDWH� LPPXQLW\�� ,W� DOVR� UDLVHV
F\FOLF� JXDQRVLQH� PRQRSKRVSKDWH� OHYHOV� LQ� WKH� ERG\�� WKXV� UHOD[LQJ
VPRRWK� PXVFOH�� GLODWLQJ� DLUZD\V�� DQG� ORZHULQJ� SXOPRQDU\� DUWHULDO
SUHVVXUH� >�@�� 6WXGLHV� VXJJHVWV� WKH� DQWLYLUDO� DFWLYLWLHV� RI� FDIIHLQH� E\
LQKLELWLQJ� YLUDO� SURWHLQ� V\QWKHVLV� DQG� VXSSUHVVLQJ� VLJQ� IRUPDWLRQ� E\
LQWHUIHULQJ�ZLWK�WKH�FHOO�WR�FHOO�WUDQVPLVVLRQ�LQ�FHUWDLQ�YLUXVHV�VXFK�DV
SROLRYLUXV��LQIOXHQ]D�YLUXV��+69����YDFFLQLD�YLUXV��1HZFDVWOH�'LVHDVH
9LUXV��1'9���-DSDQHVH�HQFHSKDOLWLV�YLUXV�DQG�DGHQRYLUXV�

Conclusion
7KH�VFLHQWLILF�FRPPXQLW\�LV�ZRUNLQJ�DURXQG�WKH�FORFN��7KH�FXUUHQW

RXWEUHDN� RI� &29,'ဨ��� FDXVHG� E\� ����ဨQ&R9� KDV� OHG� WR� SOHQW\� RI
KXPDQ�GHDWKV��&RVW�HIIHFWLYH��DYDLODEOH��VDIH��DQG�HIIHFWLYH�PHGLFLQHV
IRU�ILJKWLQJ�����ဨQ&R9�DUH�WKH�QHHG�RI�WKH�KRXU��$V�RQ�GDWH��WKHUH�LV
QR�VSHFLILF�WKHUDS\�DYDLODEOH�DJDLQVW�&29,'�����7KH�7$6�5�IDPLO\�LV
DQ� LPSRUWDQW� SOD\HU� LQ� KRVW� GHIHQVH� PHFKDQLVPV�� &RQVLGHULQJ� WKH
FDIIHLQH�UROH�DV�ELWWHU�DJRQLVWV�WR�VWLPXODWH�WKH�7$6�5V�DQG�WR�DFWLYDWH
KRVW�GHIHQVH�PHFKDQLVPV�DQG� WR�VXSSUHVV� WKH�F\WRNLQH�VWRUPV�GXH� WR
LWV�DQWL�LQIODPPDWRU\�DFWLRQ��ZH�VXJJHVW�FDIIHLQH�DV�D�VXSSRUW�WKHUDS\
LQ�WKH�FRQWURO�RI�6$56�&29����DSDUW�IURP�LWV�UROH�DV�D�FHQWUDO�QHUYRXV

V\VWHP�VWLPXODQW��&DIIHLQH�KDV�DOVR�SURYHG� WKH�DELOLW\�DV�DQ�DQWLYLUDO
DJHQW� E\� LWV� UROH� LQ� LQKLELWLQJ� YLUDO� SURWHLQ� V\QWKHVLV�� 7KLV� PDNHV
FDIIHLQH�DV�D�SURPLVLQJ�FDQGLGDWH� WR� WUHDW� FHUWDLQ�YLUDO�GLVHDVHV��7KLV
DUWLFOH�LV�DQ�DSSURDFK�WR�DWWUDFW�WKH�DWWHQWLRQ�RI�FDIIHLQH�UHVHDUFKHUV�WR
HPSKDVL]H� RQWR� WKH� SRVVLELOLWLHV� DQG� VXJJHVW� WKH� SRSXODWLRQ� ZLWK
EHQHILFLDO� DQG� DFFHVVLEOH� UHPHGLHV�� ,I� FRQFUHWH� GDWD� HVWDEOLVKHG� ZLWK
HIILFDF\�� WKH� 7$6�5V� DQG� WKHLU� DJRQLVWV� QRW� RQO\� VWLPXODWH� KRVW
GHIHQVHV��EXW�PD\�DOVR�SUHYHQW�RYHUDFWLYH�LPPXQH�UHVSRQVHV��7KLV�FDQ
EH� D� YLDEOH� RSWLRQ� IRU� ILJKWLQJ� &29,'ဨ��ဨDVVRFLDWHG� LQIHFWLRXV
GLVHDVHV��$V� UHVXOWV� LQGLFDWH� WKDW�ELWWHU�PHGLFLQHV�PD\�EH�KHOSIXO�QRW
RQO\�WR�ILJKW�DJDLQVW�����ဨQ&R9��EXW�DOVR�IRU�WKH�WUHDWPHQW�RI�WKH�RWKHU
LQIHFWLRXV�GLVHDVHV�

Conflict of Interest
7KH� DXWKRU� GHFODUHV� QR� FRQIOLFWV� RI� LQWHUHVW� UHJDUGLQJ� WKH

SXEOLFDWLRQ�RI�WKLV�SDSHU�

Disclaimer
7KHUH�DUH�QR�DSSURYHG� WUHDWPHQWV�RU�YDFFLQH� IRU�&29,'�����7KLV

DUWLFOH� LV� QRW� DQ� HQGRUVHPHQW� IRU� LWV� XVH� DV� VXFK��&RQVXOW� \RXU� ORFDO
KHDOWK� DXWKRULW\� DQG� KHDOWK� FDUH� SURYLGHU� IRU� WKH� PRVW� XS�WR�GDWH
LQIRUPDWLRQ�RQ�WUHDWPHQW�RSWLRQV�

Funding
1R� IXQGLQJ� KDV� EHHQ� UHFHLYHG� IRU� WKH� SUHSDUDWLRQ� RI� WKLV

PDQXVFULSW�

References
�� :HLVV� 65�� /HLERZLW]� -/� ������� &RURQDYLUXV� SDWKRJHQHVLV�� $GY� 9LUXV

5HV������������
�� 7DQ�;��6DQGHUVRQ�0-��������%LWWHU�WDVWLQJ�FRPSRXQGV�GLODWH�DLUZD\V�E\

LQKLELWLQJ� DLUZD\� VPRRWK� PXVFOH� FDOFLXP� RVFLOODWLRQV� DQG� FDOFLXP
VHQVLWLYLW\��%U�-�3KDUPDFRO��������������

�� :RQJ� -3�� 9LVZDQDWKDQ� 6�� :DQJ� 0�� 6XQ� /4�� &ODUN� *&�� HW� DO�� ������
&XUUHQW� DQG� IXWXUH� GHYHORSPHQWV� LQ� WKH� WUHDWPHQW� RI� YLUXVဨLQGXFHG
K\SHUF\WRNLQHPLD��)XWXUH�0HG�&KHP�������ဨ����

�� &KDQQDSSDQDYDU� 5�� 3HUOPDQ� ������� 3DWKRJHQLF� KXPDQ� FRURQDYLUXV
LQIHFWLRQV�� &DXVHV� DQG� FRQVHTXHQFHV� RI� F\WRNLQH� VWRUP� DQG
LPPXQRSDWKRORJ\��6HPLQ�,PPXQRSDWKRO�������������

�� /X� 3�� =KDQJ� &+�� /LIVKLW]� /0�� =KX*H� 5� ������� ([WUDRUDO� ELWWHU� WDVWH
UHFHSWRUV�LQ�KHDOWK�DQG�GLVHDVH��-�*HQ�3K\VLRO��������������

�

Citation: 3UDNDVK�.ULVKQDQ��������&DIIHLQH�LQ������Q&R9��7KH�&R�(YROXWLRQDU\�3URWHFWLQJ�$JHQW���,PPXQRO�&XUU�5HV�������

3DJH���RI��

,PPXQRO�&XUU�5HV��DQ�RSHQ�DFFHVV�MRXUQDO
,661��,&5

9ROXPH�����,VVXH��������

https://doi.org/10.1111/bph.12460
https://doi.org/10.1111/bph.12460
https://doi.org/10.1111/bph.12460
https://doi.org/10.4155/fmc-2016-0181
https://doi.org/10.4155/fmc-2016-0181
https://doi.org/10.4155/fmc-2016-0181
https://doi.org/10.1007/s00281-017-0629-x
https://doi.org/10.1007/s00281-017-0629-x
https://doi.org/10.1007/s00281-017-0629-x
https://doi.org/10.1085/jgp.201611637
https://doi.org/10.1085/jgp.201611637

	Contents
	Caffeine in 2019-nCoV: The Co-Evolutionary Protecting Agent
	Abstract
	Introduction
	Caffeine
	The upper respiratory tract and bitter taste receptors (TAS2Rs)
	The bitters
	Caffeine and nCoV-19 the mechanism

	Conclusion
	Conflict of Interest
	Disclaimer
	Funding
	References


