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Abstract

Rasmussen’s encephalitis is neurological disorder of childhood characterized by uni-hemispheric inflammation,
intractable focal epilepsy and progressive cognitive and neurological deficits. Currently, the pathogenesis of
Rasmussen’s encephalitis is still enigmatic and hemispherectomy is the only effective method to control the seizures
associated with Rasmussen’s encephalitis. Recently data indicated that intrinsic activation of endogenous pro-
inflammation high-mobility group box-1 (HMGB1) and Toll-like receptor (TLR) is involved in the development of
Rasmussen’s encephalitis. Activation of HMGB1-TLR signaling plays a critical role in brain inflammation,
development of epilepsy and cognitive dysfunction. Targeted therapy on HMGB1-TLR signaling might be a novel
strategy with anti-inflammation, anti-epilepsy as well as improving cognitive dysfunction associated with epilepsy in
Rasmussen’s encephalitis.
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Introduction
5DVPXVVHQVͤ� HQFHSKDOLWLV� LV� D� YHU\� UDUH� FKURQLF� SURJUHVVLYH

LQپDPPDWRU\� QHXURORJLFDO� GLVRUGHU� RI� XQFHUWDLQ� HWLRORJ\� DٶHFWLQJ
PRVWO\� FKLOGUHQ� DQG� DVVRFLDWHG� ZLWK� KHPLVSKHULF� DWURSK\�� IRFDO
HSLOHSV\� �HSLOHSVLD� SDUWLDOLV� FRQWLQXD��� FRJQLWLYH� GHWHULRUDWLRQ� DQG
SURJUHVVLYH� QHXURORJLFDO� GHٽFLWV�� UHVXOWLQJ� IURP� SURJUHVVLYH� ORVV� RI
IXQFWLRQ� VXEVHUYHG� E\� WKH� LQYROYHG� FHUHEUDO� KHPLVSKHUH� >���@�� НH
HWLRORJ\� DQG� SDWKRJHQHVLV� RI� 5DVPXVVHQVͤ� HQFHSKDOLWLV�� LQ� SDUWLFXODU�
WKH� IDFWRUV� UHVSRQVLEOH� IRU� WKH� FKDUDFWHULVWLF� RI� DV\PPHWU\� DUH� VWLOO
HOXVLYH�� &XUUHQWO\�� KHPLVSKHUHFWRP\� LV� WKH� RQO\� HٶHFWLYH� PHWKRG� WR
FRQWURO� WKH� VHL]XUHV� DVVRFLDWHG� ZLWK� 5DVPXVVHQVͤ� HQFHSKDOLWLV�
,QFUHDVLQJ� H[SHULPHQWDO� DQG� FOLQLFDO� HYLGHQFH� VXSSRUWV� D� OLQN� DPRQJ
LQپDPPDWLRQ��HSLOHSV\��ERWK�LQ�WHUPV�RI�HSLOHSWRJHQHVLV�DQG�WKH�ORQJ�
WHUP� FRQVHTXHQFHV� RI� VHL]XUHV�� DQG� FRJQLWLYH� G\VIXQFWLRQ� DVVRFLDWHG
ZLWK� HSLOHSV\�� ZKLFK� LQGLFDWHV� WKDW� DFWLYDWLRQ� RI� LQپDPPDWRU\
SURFHVVHV� LQ� WKH� EUDLQ� LV� D� FRPPRQ� IHDWXUH� RI� YDULRXV� HSLOHSWLF
GLVRUGHUV� >�@��5HFHQWO\� VWXG\�GHPRQVWUDWHV� WKDW� LQWULQVLF�DFWLYDWLRQ�RI
HQGRJHQRXV� SUR�LQپDPPDWLRQ� KLJK�PRELOLW\� JURXS� ER[��� �+0*%��



LQپDPPDWRU\� F\WRNLQHV� WR� LQGXFH� VHFRQGDU\� LQپDPPDWRU\� UHVSRQVHV
E\�DFWLQJ�RQ�DVWURF\WHV�>��@��НHUHIRUH��0LFURJOLD�SOD\V�FULWLFDO�UROHV�LQ
HVWDEOLVKLQJ�DQG�PDLQWDLQLQJ�LQپDPPDWRU\�UHVSRQVHV�LQ�WKH�FRQWH[W�RI
QHXURGHJHQHUDWLYH� GLVHDVHV� >�@�� 7/5V� SOD\� D� NH\� UROH� LQ� SDWKRJHQ
UHFRJQLWLRQ�� ZKLFK� UHFRJQL]H� D� GLYHUVH� VHW� RI� SDWKRJHQ�DVVRFLDWHG
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HMGB1/TLR Signaling and Cognition
%UDLQ� LQپDPPDWLRQ�KDV�EHHQ� LPSOLFDWHG� LQ� WKH�SDWKRSK\VLRORJ\�RI

VHYHUDO� QHXURSV\FKLDWULF� FRQGLWLRQV�� НHUHIRUH�� LQپDPPDWRU\
SURFHVVHV�ZKLFK� DUH� WULJJHUHG� LQ� WKH� EUDLQ� E\� DQ� HSLOHSWRJHQLF� LQVXOW
PD\�� FRQFXUUHQWO\� ZLWK� VHL]XUHV�� OHDG� WR� WKH� GHYHORSPHQW� RI
QHXURSV\FKLDWULF� DEQRUPDOLWLHV� >�@�� $V� D� FUXFLDO� UHJXODWRU� PHGLDWLQJ
HSLOHSV\�GHYHORSPHQW�DQG�EUDLQ�LQپDPPDWLRQ��+0*%��7/5�VLJQDOLQJ
DOVR� KDV� EHHQ� LPSOLFDWHG� LQ� WKH� SDWKRSK\VLRORJ\� RI� FRJQLWLYH� DQG
SV\FKLDWULF�SKHQRW\SHV��5$*(�PHGLDWHG� LQپDPPDWRU\�SDWKZD\�SOD\V
DQ�LPSRUWDQW�QHJDWLYH�UHJXODWRU�RI�OHDUQLQJ�DQG�PHPRU\��,Q�SDUWLFXODU�
WKH� LQFUHDVHG�5$*(�VLJQDOLQJ�KDV�EHHQ� LPSOLFDWHG� LQ�PHFKDQLVPV�RI
PHPRU\�LPSDLUPHQWV�LQ�$O]KHLPHU
V�GLVHDVH��DQG�5$*(�LV�UHJDUGHG�DV
D� SRWHQWLDO� WKHUDSHXWLF� WDUJHW� WR� DPHOLRUDWH� FHOOXODU� G\VIXQFWLRQ� DQG
FRJQLWLYH� G\VIXQFWLRQ� >��@�� 5HFHQW� HYLGHQFH� LQGLFDWHG� WKDW� +0*%�
DQG� LWV� FRUUHVSRQGLQJ� UHFHSWRUV� DUH� XSUHJXODWHG� LQ� WKH� LQپDPPDWLRQ
SDWKZD\� LQ� HSLOHSWLF� WLVVXH� DQG� PD\� SOD\� D� FUXFLDO� UROH� LQ� WKH
GHYHORSPHQW� DQG� SHUSHWXDWLRQ� RI� VHL]XUHV� DQG� FRJQLWLYH� G\VIXQFWLRQ
DVVRFLDWHG�ZLWK�HSLOHSV\�>����@��7R�HOHYDWH�WKH�EUDLQ� OHYHOV�RI�+0*%�
YLD� LQWUDFHUHEURYHQWULFXODU� DGPLQLVWUDWLRQ� KDV� EHHQ� SURYHQ� WR
SUHFLSLWDWH� VHL]XUHV� DQG�GLVUXSWHG� REMHFW�PHPRU\�PHGLDWHG� E\� HLWKHU
7/5��� RU� 5$*(� >��@�� 5HIUDFWRU\� IRFDO� VHL]XUHV� DQG� FRJQLWLYH
GHWHULRUDWLRQ� DUH� WKH� FOLQLFDO� IHDWXUHV� RI� 5DVPXVVHQ
V� HQFHSKDOLWLV�� D
UDUH� SURJUHVVLYH� LQپDPPDWRU\� GLVRUGHU� RI� XQFHUWDLQ� HWLRORJ\� >���@�
8SUHJXODWLRQ� RI� +0*%��� 7/5�� DQG� 5$*(� LQ� UHDFWLYH� PLFURJOLD�
UHDFWLYH� DVWURF\WHV�� QHXURQV� DQG� YDVFXODU� HQGRWKHOLDO� FHOOV� KDV� EHHQ
GHPRQVWUDWHG� LQ� WKH� EUDLQ� OHVLRQ� DUHD� RI� 5DVPXVVHQ
V� HQFHSKDOLWLV�
НHUHIRUH��+0*%��LQGXFHG�RYHUVWLPXODWLRQ�RI�5$*(�RU�7/5��PLJKW
FRQWULEXWH�WR�PHPRU\�GHٽFLWV�LQ�5DVPXVVHQ
V�HQFHSKDOLWLV�

&XUUHQWO\�� ZH� VWLOO� KDYH� QR� FOHDU� DQVZHU� IRU� WKH� HWLRORJ\� DQG
SDWKRJHQHVLV�RI�WKLV�GHVWUXFWLYH�LQپDPPDWRU\�UHVSRQVH�LQ�5DVPXVVHQ
V
HQFHSKDOLWLV��LQ�SDUWLFXODU��WKH�IDFWRUV�UHVSRQVLEOH�IRU�WKH�FKDUDFWHULVWLF
RI�DV\PPHWU\�DUH�VWLOO�HOXVLYH��:H�DUH�XQFHUWDLQ�RI� WKH�SRVVLEOH� LQLWLDO
DQWLJHQV� WR� WULJJHU� WKH� LQپDPPDWRU\� UHVSRQVH�DQG�ZK\� WKH�SURFHVV� LV
XQLODWHUDO�� 6R� IDU�� KHPLVSKHUHFWRP\� LV� WKH� RQO\� HٶHFWLYH� PHWKRG� WR
FRQWURO� WKH�VHL]XUHV�DVVRFLDWHG�ZLWK�5DVPXVVHQVͤ�HQFHSKDOLWLV��7R�GDWH
DQWL�LQپDPPDWRU\� WKHUDS\� KDV� QRW� SURGXFHG� ODVWLQJ� UHVSRQVHV� LQ
5DVPXVVHQ
V� HQFHSKDOLWLV�� VXFK� DV� FRUWLFRVWHURLGV� SXOVHV� DQG
LQWUDYHQRXV� LPPXQRJOREXOLQV�� НHUHIRUH�� LPSHUIHFWO\� HٶHFWLYH
LPPXQRORJLFDO� LQWHUYHQWLRQV� PLJKW� XQDFFHSWDEO\� SRVWSRQH
KHPLVSKHUHFWRP\�� (YLGHQFH� GHPRQVWUDWHG� +0*%��7/5� SDWKZD\� LQ
DFWLYDWLRQ� RI� LPPXQH� DQG� HQGRWKHOLDO� FHOOV� LQ� WKH� SDWKRJHQHVLV� RI
5DVPXVVHQ
V�HQFHSKDOLWLV��НHUHIRUH��SHUKDSV�PRUH�VSHFLٽFDOO\�WDUJHWHG
WKHUDS\�VXFK�DV�WDUJHWLQJ�RQ�+0*%��7/5�PLJKW�SURGXFH�ODVWLQJ�DQG
SURPLVLQJ�FOLQLFDO�UHVSRQVHV�
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