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WUDKHSDWLF�DUWHULDO�GHOL�HU��RI�VRUDIHQLE�RQ�QRUPDO�OL�HU�WLVV�H�RI�UDEELW��

0HWKRGV�����1HZ��HDODQG� UDEELWV�ZHUH� UDQGRPO��GL�LGHG� LQWR�WKUHH�

JUR�SV��JUR�S�,� �/LSLRGRO�VRUDIHQLG���JUR�S�,,��/LSLRGRO��DQG�JUR�S�,,,�

�6RUDIHQLE���*UR�S�,�DQG�,,�ZHUH�WUHDWHG�E��WUDQVFDWKHWHU�VHOHFWL�H�KHSDWLF�

DUWHULDO�HPEROL]DWLRQ�ZLWK�HP�OVLRQV�RI�OLSLRGRO�DQG�VRUDIHQLE�RU�ZLWK�RQO��

OLSLRGRO��ZKLOH�JUR�S�,,,�ZDV�JL�HQ�KHSDWLF�DUWHULDO�LQI�VLRQ�ZLWK�VRUDIHQLE��

6RUDIHQLE�FRQFHQWUDWLRQ�LQ�SODVPD�ZDV�GHWHUPLQHG�E���3/&��KLJK�SHUIRU�

PDQFH�OLT�LG�FKURPDWRJUDSK���LQ���PLQ�����PLQ���K���K���K���K����K����K�

DQG���K�UHVSHFWL�HO���7KH�EUHDWKLQJ�UDWH��KHDUW�UDWH��UHFWDO�WHPSHUDW�UH�DQG�

ERG��ZHLJKW�ZHUH�PHDV�UHG��DV�ZHOO�WKH�EORRG�UR�WLQH�WHVW�DQG�WKH�I�QFWLRQ�

RI�OL�HU��NLGQH���DQG�KHDUW��7ZR�DQLPDOV�RI�HDFK�JUR�S�ZHUH�UHVSHFWL�HO��

NLOOHG�LQ�WKH��UG�GD����VW���UG�DQG��WK�ZHHN�DIWHU� WUHDWPHQW���LVWRSDWKRORJLF�
VW�G��ZDV�GRQH�WR�OL�HU��KHDUW��NLQQH���O�QJ��EUDLQ��JDOO�EODGGHU�DQG�LQWHV�

WLQH��5HVXOW�� �7KH�SHDN�VRUDIHQLE�FRQFHQWUDWLRQ��&PD[�DQG��8&��UHD�

under�curve)�in�plasma�in�group�I�was�2.46±0.101μg/ml�and�945.72�±�52.3�

μg/mL.min�respectively,�while� in�group�III�which�was�3.78±0.180�ug/ml�

and�546.98±21.1μg/mL.min.�Compared�with�group�III,�the�Cmax�and�AUC�

of�group�I�had�a�signi�cant�statistics�difference�(p<0.05).� �7KH�EUHDWKLQJ�

UDWH��KHDUW�UDWH��UHFWDO�WHPSHUDW�UH�DQG��67��/7�:%&�1(8��RI�JUR�S�,�

and�group�III�has�a�signi�cant�statistics�difference(p<0.05)�in�the�3UG�GD���

�&.��&.�0%��'%��&U��%81�5%&�3/7�LQ�SODVPD�GLG�QRW�FKDQJH�LQ�DOO�

JUR�S�� �/RFDO�QHFURVLV�ZDV�VHHQ�LQ�JUR�S�,�DQG�JUR�S�,,�LQ�WKH��UG�GD��

DQG��VW�ZHHN��E�W�WKH��GLG�QRW�VHHP�WR�EH�GLIIHUHQW��*UR�S�,,,�VKRZHG�QR�

QHFURVLV��*UDQ�ODWLRQ�WLVV�H�ZLWK�ELOH�G�W���SRUWDO��HLQ�DQG�PLFURIRVVLOV�K��
SHUSODVLD�ZHUH�VHHQ�LQ�ORFDO�QHFURVLV�DUHD�LQ�WKH��UG�ZHHN��1R�SDWKRORJLFDO�

FKDQJHV�ZHUH�IR�QG�LQ�EUDLQ��KHDUW��NLGQH���LQWHVWLQH�DQG�JDOOEODGGHU��&RQ�

FOXVLRQ��7�(�ZLWK�HP�OVLRQV�RI�OLSLRGRO�DQG�VRUDIHQLE�LV�IHDVLEOH��VDIH�DQG�
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.H�ZR�G��

6RUDIHQLE

,QWUD�DVF�ODU�GHOL�HU�

�HSDWLF�DUWHULDO�LQI�VLRQ

�QLPDO�VW�G��

��R��H�SRQGLQJ���WKR��

�KLM�Q�:DQJ�

0D�H�

���RFLDWH�S�RIH��R��

5H�HD�FK��L�HFWLRQ��LQWH��HQWLRQD���DGLR�RJ��

�R��H�SRQGLQJ��GG�H����,QWH��HQWLRQD��5DGLR�RJ���HSD�WPHQW���KLQH�H�3���*HQH�D���R�SLWD����HLMLQJ�����������KLQD�

�PDL�������������������FRP



�

�������������������������������������������������������VV���������D��D�������

��V������������������D�����������V������V����� '2,��KWWSV���GRL�RUJ����������MDPV���L������

���,QWURGXFWLRQ�

7
UDQVFDWKHWHU�DUWHULDO� FKHPRHPEROL]DWLRQ� �VKRUW�

IRU�7�&(��LV�D�SULRULW��IRU�WUHDWPHQW�RI�DG�DQFHG�

OL�HU�FDQFHU�WKDW�FDQQRW�EH�V�UJLFDOO��H[FLVHG��7KH�

FOLQLFDO� UHVHDUFK�KDV�SUR�HG� WKDW�7�&(�FDQ�HIIHFWL�HO��

SURORQJ�WKH�SDWLHQW�V�ORQJ�WHUP�V�U�L�DO�WLPH��,W�LV�D�VWDQ�

GDUG� WUHDWPHQW�PHWKRG�IRU��&&�RI�3KDVH�%�RI�%&/&��

�RZH�HU��W�PRU�UHF�UUHQFH�DQG�PHWDVWDVLV�DUH�LPSRUWDQW�

IDFWRUV� DIIHFWLQJ�7�&(�V� ORQJ�WHUP� HIILFDF���6W�GLHV�

KD�H�FRQILUPHG� WKDW� ORFDO� WLVV�H� LVFKHPLD�DQG�K�SR[LD�

DIWHU�7�&(�SURPRWHV��S�UHJ�ODWLRQ�RI�9(*)�9(*)5�

H[SUHVVLRQ��ZKLFK�SURPRWHV�QHR�DVF�ODUL]DWLRQ�DQG� LV�

RQH�RI� WKH�LPSRUWDQW�SURPRWHUV�RI�W�PRU�UHF�UUHQFH��������

7KH�HPHUJHQFH�RI�QR�HO�P�OWL�WDUJHW�PROHF�ODU� WDUJHWHG�

GU�JV��V�FK�DV�6RUDIHQLE��SUR�LGHV�D�QHZ�DSSURDFK�WR�WKH�

WUHDWPHQW�RI��&&��&RPELQHG�ZLWK�RUDO� DGPLQLVWUDWLRQ�

RI�6RUDIHQLE�DIWHU�7�&(�FDQ�LQKLELW� W�PRU�JURZWK�DQG�

DQJLRJHQHVLV�DQG�SUH�HQW� W�PRU� UHF�UUHQFH���RZH�HU��

RUDO�6RUDIHQLE�KDV�PDQ��VKRUWFRPLQJV�V�FK�DV�ORQJ�RUDO�

DGPLQLVWUDWLRQ�WLPH��KLJK�FRVW��ODUJH�VLGH�HIIHFWV��DQG�ORZ�

UHVSRQVH�

5HJLRQDO�ORFDO�V�VWDLQHG�KLJK�FRQFHQWUDWLRQ� VORZ�UH�

OHDVH�GU�J� WHFKQRORJ��IRU�WUHDWLQJ�D��DULHW��RI�GLVHDVHV�

KDV�EHHQ�ZLGHO���VHG� LQ�FOLQLFDO��V�FK�DV�ORFDO�LQI�VLRQ�

FKHPRWKHUDS��GU�JV�LQDFWL�DWHG�W�PRUV��JL�LQJ�SDQFUHDW�

LF�HQ]�PH� LQKLELWRUV��VLQJ�ORFDO� LQGZHOOLQJ�FDWKHWHU�IRU�

SDQFUHDWLWLV�� ORFDO�SHUI�VLRQ�RI�SUR�DQJLRJHQLF�V�EVWDQF�

HV��V�FK�DV�JLJDWRQ��WR�WUHDW�IHPRUDO�KHDG�QHFURVLV��FRQ�

WLQ�R�V�GLUHFW�WKURPERO�VLV��VLQJ�ORFDO�LQGZHOOLQJ�FDWKH�

WHU�IRU�WUHDWLQJ�WKURPERVLV�HWF��5HJLRQDO�ORFDO�T�DOLWDWL�H�

GHOL�HU��RI�GU�JV�KDV��QLT�H�DG�DQWDJHV�G�H�WR�LWV�PLQ�

LPDOO�� LQ�DVL�H��V�VWDLQHG�UHOHDVH�RI�KLJK�FRQFHQWUDWLRQ�

GU�JV�DQG�VPDOO�VLGH�HIIHFWV��,QWUD�DVF�ODU�LQWHU�HQWLRQDO�

WHFKQLT�HV�FRPELQHG�ZLWK�ORFDO�PROHF�ODU�WDUJHWHG�WKHUD�

S��KD�H�EHHQ�UHSRUWHG�LQ�UHODWHG�H[SHULPHQWV�DQG�FOLQLFDO�

VW�GLHV� ��������� DQG�DFKLH�HG�JRRG� UHV�OWV��7KHUHIRUH�� WKH�

ORFDO�GHOL�HU��RI�6RUDIHQLE��VLQJ�LQWUD�DVF�ODU�LQWHU�HQ�

tional�technique�is�expected�to�signi�cantly�increase�the�

ORFDO�GU�J�FRQFHQWUDWLRQ��LPSUR�H�WKH�WKHUDSH�WLF�HIIHFW��

VKRUWHQ�WKH�WUHDWPHQW�F�FOH��UHG�FH�WKH�LQFLGHQFH�RI�VLGH�

HIIHFWV�� UHG�FH�WKH�FRVW��PDNH��S� IRU� WKH�GHILFLHQF��RI�

VLPSOH�LQWHU�HQWLRQDO�WKHUDS���DQG�FRPSOHWHO��LQDFWL�DWH�

WKH� W�PRU�� UHG�FH� WKH� UHF�UUHQFH� UDWH�DQG�SURORQJ� WKH�

ORQJ�WHUP�V�U�L�DO�WLPH�RI�SDWLHQWV��%DVHG�RQ� WKH�DER�H�

DQDO�VLV��ZH�SURSRVH�DQ�H[SHULPHQWDO�UHVHDUFK�RQ�7�&(�

FRPELQHG�ZLWK�LQWUD�DVF�ODU�GHOL�HU��RI�6RUDIHQLE�SRZ�

GHU�ZLWK�D�JRDO�WR�H�DO�DWH�WKH� IHDVLELOLW��DQG�VDIHW��RI�

LQWUD�DVF�ODU�LQMHFWLRQ�RI�6RUDIHQLE�IRU�SKDUPDFRNLQHWLFV�

DQG�LQWUD�DVF�ODU�LQMHFWLRQ�RI�6RUDIHQLE�

���0DWHULDO���0HWKRG

����0DWHULDO

�������QLPDO

�HDOWK��1HZ��HDODQG�ZKLWH�UDEELWV��D�WRWDO�RI��������IH�

PDOHV�����PDOHV��ZHLJKLQJ���������NJ��ZHUH�SUR�LGHG�E��

WKH�3/��*HQHUDO��RVSLWDO�([SHULPHQWDO��QLPDO�&HQWHU��

�QLPDO�H[SHULPHQWV�ZHUH�DSSUR�HG�E��WKH�3/��*HQHUDO�

�RVSLWDO��QLPDO�0DQDJHPHQW�&RPPLWWHH��

�������UX�V

����%LRORJLFDO�WDUJHWLQJ�SUHSDUDWLRQ���VRUDIHQLE�RULJLQDO�

SRZGHU��7KH�WDEOHWV�ZHUH�SUR�LGHG�IUHH�RI�FKDUJH�E��%D�HU�

and�puri�ed�by�the�Biochemical�Laboratory�of�the�Acad�

emy�of�Military�Medical�Sciences.�The�speci�c�method�is�

DV�IROORZV���FFRUGLQJ�WR�WKH�PDQ�IDFW�UHU�V�UHFRPPHQGD�

WLRQV�DQG�R�U�SUHOLPLQDU��H[SHULPHQWV��WKH�SURSRVHG�GRVH�

LV���PJ�.J��&DQFHU�5HV�������������������

(2)�40%�iodized�oil�(super�lique�ed�lipiodol�produced�

LQ�)UDQFH��

�����QHVWKHWLF�ZLWK����VRGL�P�SHQWREDUELWDO� LQMHFWLRQ�

��PJ�.J�ERG��ZHLJKW��

������,QVWUXPHQWV���(TXLSPHQW

����'LJLWDO�V�EWUDFWLRQ�DQJLRJUDSK�� �'6���GH�LFHV��

equipment�speci�cation:�Philips�INTEGRIS,�JWYXZ�ZI�

1R��'6���

����6�SHU�VPRRWK�J�LGH�ZLUH��5�',)2&86��7(58�

02��-DSDQ

�����QJLRJUDSK��FDWKHWHU���)�&REUD�&DWKHWHU��&RUGLV��

-RKQVRQ���-RKQVRQ��86�

�����)�DUWHULDO�VKHDWK���)����FP�ORQJ��7(5802��-DSDQ

����3HUF�WDQHR�V�S�QFW�UH�V�LWH��0LFURS�QW�UH�V�VWHP��

&22.��86�

�����JLOHQW�������LJK�3HUIRUPDQFH�/LT�LG�&KURPDWRJ�

UDSK��6�VWHP��������3/&���'LRGH��UUD��'HWHFWRU

�����)�PLFURFDWKHWHU��3URJUHDW���7(5802�FRPSDQ���

-DSDQ

(8)�Optical�microscope,�type�IX51,�Olympus,�Japan

����0HWKRG

2.2.1�Puri�cation�of�Sorafenib�Powder

�������WDEOHWV���J��RI�7RO�HQHV�OIRQLF�DFLG�6RUDIHQLE�ZHUH�

JUR�QG�WR�D�SRZGHU��DQG�����PO�RI�PHWKDQRO�ZDV�DGGHG�

WKHUHWR��DQG� WKH�PL[W�UH�ZDV�KHDWHG��QGHU� UHIO�[� IRU����

PLQ�WHV��DQG�GHFRORUL]HG�E��DGGLQJ�DFWL�DWHG�FDUERQ���I�

ter��ltration�and�concentration�of�the��ltrate,�obtain�1.6�g�

RI�D�VROLG��ZKLFK�ZDV�GLVVRO�HG�E��KHDWLQJ�ZLWK����PO�RI�
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ethanol,��ltered�when�it�was�still�hot,�and�precipitated�to�

FU�VWDOOL]H��)LOWHU�DQG�GUDLQ�WR�REWDLQ�����J�RI�ZKLWH�FU�V�

WDOV�

����3�ULILFDWLRQ�RI�6RUDIHQLE�VWU�FW�UH�DQG�S�ULW���HU�

LILFDWLRQ��FRPSDULVRQ�RI� WKH�PHOWLQJ�SRLQW��PROHF�ODU�

structure�and�space�structure�of�the�puri�ed�substance�and�

6RUDIHQLE�V�EVWDQFH�

�0HOWLQJ�SRLQW��FRPSDUH�WKH�PHOWLQJ�SRLQW�RI�WKH�S��

ri�ed�product�with�the�original�powder�of�Sorafenib,� the�

melting�point�of�the�puri�ed�product�is�226-229 ��DQG�

WKH�PHOWLQJ�SRLQW�RI�WKH�RULJLQDO�SRZGHU�LV���������&�LQ�

the�literature.�The�melting�point�of�the�puri�ed�product�is�

ZLWKLQ� WKH�PHOWLQJ�SRLQW�RI�WKH�RULJLQDO�SRZGHU�� DQG�WKH�

WZR�KD�H�WKH�VDPH�SRVVLELOLW��RI�V�EVWDQFH�

�(OHPHQWDO�DQDO�VLV��PHDV�UHG��DO�H�&���1� �WKH�

RUHWLFDO��DO�H�&�RI�����������RI��������1�RI���������

WKHUH�ZDV�D�GLIIHUHQFH�RI� WKUHH�WKR�VDQGWKV�EHWZHHQ�WKH�

PHDV�UHG��DO�H�DQG�WKH�WKHRUHWLFDO��DO�H��&RPSDUH�FRP�

SR�QGV�IRU�WKH�VDPH�V�EVWDQFH�

�1�FOHDU�PDJQHWLF�VSHFWU�P��VSDWLDO�VWU�FW�UH��)LJ�UH�

��

)L�XUH����1�FOHDU�PDJQHWLF�VSHFWU�P�RI�6RUDIHQLE�SRZ�
GHU

5HV�OW� DQDO�VLV�� ���105�'062�G�����0�]���

δ=2 .29(s,3H,CH3);� 2.79(d,J=4 .8Hz,� 3H,NCH3);�

5.9(br,s,1H,SO3H);�7.14� (d,J=7.9Hz,2H,2’’’-H,6’’’-H);�

7.17-7.22� (m,d,J=8.8Hz,3H,5-H,3’-H,5’-H);� 7.44� (d,�

J=2.0Hz,1H,3-H);�7.48� (d,J=8.0Hz,2H,3’’’-H,5’’’-H);�

7.61� (d,J=8.8Hz,2H,2’-H,’-H);� 7.63� (m,1H,5’’-H);�

7.67� (m,1H,6’’-H);� 8.14� (d,J=2.2Hz,1H,2’’-H);� 8.53�

(d,J=5.6Hz,1H,6-H);� 8.88� (d,J=4.8Hz,1H,NHCH3);�

9.1(br,s,1H,NHCO);�9.3�(br,s,1H,NHCO).�The�analysis�by�

the�above�method�showed�that� the�substance�puri�ed�by�

WKH�WDEOHWV�ZDV�6RUDIHQLE�

)L�XUH����Puri�ed�white�Sorafenib�powder

������([SHULPHQWDO��HVL�Q

�����WRWDO�RI����1HZ��HDODQG�ZKLWH�UDEELWV�����IHPDOHV�

DQG����PDOHV�ZHUH�UDQGRPO��GL�LGHG�LQWR���JUR�SV�DFFRUG�

LQJ�WR�UDQGRP�Q�PEHU�PHWKRG��JUR�S�,��LRGLQH�6RUDIHQLE�

HP�OVLRQ�JUR�S��DQG�JUR�S�,,��VLPSOH�LRGL]HG�RLO�JUR�S���

�QG�JUR�S�,,,��6RUDIHQLE�RQO����ZLWK���LQ�HDFK�JUR�S���H�

SDWLF�DUWHU��HPEROL]DWLRQ�ZDV�SHUIRUPHG�LQ�JUR�S�,�DQG�

JUR�S�,,,��UHVSHFWL�HO���DQG�JUR�S�6�ZDV�RQO��WUHDWHG�ZLWK�

6RUDIHQLE�DUWHULDO�LQI�VLRQ��7KH�OL�HU�I�QFWLRQ�FKDQJHV�RI�

OL�HU�WLVV�H�EHIRUH�DQG�DIWHU�WUHDWPHQW�ZHUH�FRPSDUHG�WR�

H�DO�DWH� WKH�HIIHFW�RI�6RUDIHQLE�RQ�OL�HU�WLVV�H��7KH�GU�J�

FRQFHQWUDWLRQ�RI� LRGL]HG�RLO�6RUDIHQLE�HP�OVLRQ�JUR�S�

DQG�6RUDIHQLE�JUR�S�ZHUH�FRPSDUHG�WR�H�DO�DWH� WKH�GU�J�

ORDGLQJ�FKDUDFWHULVWLFV�RI� 6RUDIHQLE��6RUDIHQLE�LRGLQH�

ZDV� LQ�HVWLJDWHG��7KH�FKDQJH� LQ�SK�VLRORJLFDO� LQGH[HV�

DQG�SDWKRORJLFDO� H[DPLQDWLRQ�RI� WKH�RLO�JUR�S�DQG� WKH�

6RUDIHQLE�JUR�S�EHIRUH�DQG�DIWHU�V�UJHU��ZHUH�H�DO�DWHG�

WR�H�DO�DWH�WKH�VDIHW��RI�6RUDIHQLE�

�����HSDWLF�DUWHU��FDWKHWHUL]DWLRQ�WHFKQLT�H� �WKUHH�

JUR�SV�RI�DQLPDOV�EHIRUH�UR�WLQH�H[SHULPHQW�ZLWK��HQR�V�

EORRG�WR�FKHFN�EORRG� UR�WLQH�� OL�HU�DQG�NLGQH��I�QFWLRQ��

�IWHU�WKH�H[SHULPHQWDO�UDEELWV�ZHUH�JL�HQ�LQWUD�HQR�V�

DQHVWKHVLD�� WKH��ZHUH� LQVHUWHG�RQ� WKH�EDFN�RI� WKH� UDE�

ELW�SODWH�LQ� WKH� V�SLQH�SRVLWLRQ�� DQG� WKH� ULJKW�JURLQ�ZDV�

SUHSDUHG�IRU� VNLQ�DQG�GLVLQIHFWLRQ�DQG�GUDSH��7KH�ORFDO�

IHPRUDO�DUWHU��ZDV�SDUWLDOO�� LQFLVLRQ�DQG�VHSDUDWHG��DQG�

WKH�IHPRUDO�DUWHU��ZDV�S�QFW�UHG��QGHU�GLUHFW��LVLRQ�ZLWK�

D���*�PLFURS�QFW�UH�QHHGOH��7KH�J�LGHG��)�VRIW�VKHDWK�

�SURG�FW�RI�&22.��86���ZDV�LQVHUWHG�LQWR� WKH��)�DUWH�

ULDO� VKHDWK� ,QVHUW�D��)�FREUD�FDWKHWHU�LQWR�WKH�FHOLDF�

DUWHU���QGHU� IO�RURVFRS��IRU� UR�WLQH�FHOLDF�DQJLRJUDSK���

7KH�FRQWUDVW� DJHQW�IRU�FRQWUDVW�ZDV��OWUD�LVW� �����PJ�,�

PO���7KH�SDUDPHWHUV�ZHUH�VHW�WR���PO�SHU�VHFRQG��D�WRWDO�

RI���PO��D�SUHVV�UH�RI����36,���IWHU�DQJLRJUDSK���'6���

WR�GHWHUPLQH�WKH�DQDWRPLFDO�GHWDLOV�RI�WKH�KHSDWLF�DUWHU���

WKH��)�PLFURFDWKHWHU�ZDV�V�SHU�VHOHFWL�HO�� LQVHUWHG�LQWR�

WKH�KHSDWLF�DUWHU��EUDQFK��DQG� WKHQ�LRGL]HG�RLO�ZDV� LQ�

MHFWHG�DFFRUGLQJ�WR�WKH�H[SHULPHQWDO�QHHGV�� LRGL]HG�RLO�

��VRUDIHQLE�HP�OVLRQ��V�VSHQVLRQ�RI�6RUDIHQLE�DQG�SK�V�
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LRORJLFDO�VDOLQH��(LJKW� UDWV� LQ�JUR�S�,�ZHUH�JL�HQ�D�ELR�

WDUJHWHG�SUHSDUDWLRQ��LD�D�FDWKHWHU�VHOHFWL�H�LQWUDKHSDWLF�

artery—sorafenib�powder�and�iodized�oil�emulsi�er,�a�to�

WDO�DPR�QW�RI�������PO��FRQWDLQLQJ�������PJ�RI�6RUDIHQLE�

SRZGHU��,Q�JUR�S� ,,����UDEELWV�ZHUH��VHG��DQG�LRGL]HG�RLO�

ZDV�DGPLQLVWHUHG��LD�D�G�FWDO�VHOHFWL�H�KHSDWLF�DUWHU��ZLWK�

D� WRWDO� DPR�QW�RI�������PO��(LJKW�DQLPDOV�ZHUH��VHG�LQ�

JUR�S�,,,��DQG�6RUDIHQLE�ZDV�DGPLQLVWHUHG��LD�D�WUDQVFDWK�

HWHU�VHOHFWL�H�KHSDWLF�DUWHU��ZLWK�6RUDIHQLE�������PJ��7KH�

DFW�DO�GRVHV�RI�6RUDIHQLE�LQ�WKH�V�U�L�DO�JUR�S�,�DQG�JUR�S�

,,,�ZHUH�� JUR�S� ,� ������“������ IRU� OLSLRGRO�6RUDIHQLE�

JUR�S��DQG�JUR�S�,,,�������“������ IRU�6RUDIHQLE�JUR�S�

RQO����7KHUH�ZDV�QR�VWDWLVWLFDO�GLIIHUHQFH�LQ�WKH�GRVHV�RI�

Sorafenib�used�in�the�two�groups�(P=0.49>0.05).

)L�XUH����5DEELW�FHOLDF�DQJLRJUDSK�

)L�XUH����,RGLQH�RLO�GHSRVLWLRQ�DIWHU�KHSDWLF�DUWHU��HPER�
OL]DWLRQ

7KH�FDWKHWHU�DQG�FDWKHWHU�VKHDWK�ZHUH�UHPR�HG�DIWHU�

RSHUDWLRQ��WKH� ULJKW�IHPRUDO�DUWHU��ZDV� OLJDWHG��DQG� WKH�

VNLQ�ZDV�V�W�UHG���IWHU�WKH�RSHUDWLRQ��P�VLF�LQMHFWLRQ�RI�

JHQWDPLFLQ�RI���������QLWV�.J�ZDV�SHUIRUPHG�IRU���GD�V��

����&ROOHFWLRQ�RI�VSHFLPHQV��%ORRG�VDPSOHV�ZHUH�FRO�

OHFWHG� IURP�H[SHULPHQWDO�DQLPDOV�DW���KR�UV� �EHIRUH�DG�

PLQLVWUDWLRQ��DQG����PLQ�WHV�����PLQ�WHV����KR�U����KR�UV��

��KR�UV����KR�UV�����KR�UV�����KR�UV�� DQG����KR�UV�DIWHU�

DGPLQLVWUDWLRQ�

����6SHFLPHQ�GHWHFWLRQ���3/&�DQDO�VLV�ZDV�PHDV�UHG�

RQ�UDEELW�SODVPD�6RUDIHQLE�FRQFHQWUDWLRQ��WKLV�SDUW�RI�WKH�

ZRUN�ZDV�FRPSOHWHG�ZLWK�DVVLVWDQFH�RI�WKH�3/��*HQHUDO�

�RVSLWDO�SKDUPDFRORJ�� ODERUDWRU�� ,QVWU�PHQWV�DQG�

UHDJHQWV���JLOHQW�������KLJK�SHUIRUPDQFH� OLT�LG�FKUR�

PDWRJUDSK���6RUDIHQLE� UDZ�PDWHULDOV�ZHUH�SUR�LGHG�E��

our�laboratory;�acetonitrile�and�methanol�are�chromato�

graphically�pure;�triethylamine�and�phosphoric�acid�are�of�

DQDO�WLFDO�JUDGH� �3/&�DQDO�VLV�FRQGLWLRQV��SKHQRPH�

nex�C18�column�(5μ,�250mmmx4.6mmx5um);�mobile�

SKDVH��WULHWK�ODPLQH�SKRVSKDWH�E�IIHU���OWUD�S�UH�ZDWHU�RI�

���PO�SO�V�WULHWK�ODPLQH�RI���PO��DGM�VWHG�WR�S������ZLWK�

phosphoric�acid):�acetonitrile�=�50:50;��ow�rate�:�1.0�m1/

min;�detection�wavelength:�261�nm;�column�temperature:�

���&�� %ORRG�VWDQGDUG�FRQFHQWUDWLRQ�GHWHUPLQDWLRQ�

DQG�OLQHDU�UHODWLRQVKLS�WHVW��VWDQGDUG�VRO�WLRQ�SUHSDUDWLRQ��

SUHFLVLRQ�ZHLJKLQJ�RI��PJ�RI�6RUDIHQLE��SODFHG�LQ�D���PO�

volumetric��ask,�dissolved�in�75%�ethanol,�the�concentra�

tion�of�0.5mg/ml;�by�pipetting�from�the�above�solution,�it�

was�precisely�weighed�5�ml�into�a�10�ml�volumetric��ask�

DQG�GLVVRO�HG�LQ����PO�ZLWK�����HWKDQRO�DW�D�FRQFHQWUD�

WLRQ�RI�������7KH�IROORZLQJ�WKUHH�VRO�WLRQV�ZHUH�SUHSDUHG�

LQ�WKH�VDPH�PDQQHU�DV�DER�H��������PJ�PO�������PJ�PO��

and�0.025�mg/ml.�Take�the�above��ve�portions�for�400�ul�

HDFK�

7UHDWPHQW�RI�EORRG�VDPSOHV��FHQWULI�JDWLRQ�DW������U�

min�for�10�min.�Take�100�ul�of�the�supernatant,��ve�por�

WLRQV�HDFK��7KH�VWDQGDUG�VRO�WLRQ�DQG�WKH�WUHDWHG�EORRG�

ZHUH�PL[HG� DQG�PDGH� LQ�D� WRWDO�RI� IL�H�SDUWV�������O�

HDFK��DQG�D�PHWKDQRO�DFWL�DWHG�VROLG� H[WUDFWLRQ�FDUWULGJH�

(1x3)�was�equilibrated�with�1�ml�of�water�→�500�ul�of�

WKH�H[SHULPHQWDO�VHU�P�ZDV�DSSOLHG�WR�WKH�FRO�PQ��DQG�

WKH�LPS�ULWLHV�ZHUH�HO�WHG�ZLWK�D�����PHWKDQRO�VRO�WLRQ�

→�and�again�add�1�ml�of�methanol,�collect�the��ltrate�→�

dry�naturally�in�a�ventilated�environment�→�dissolve�the�

JRRG�UHVLG�H�ZLWK������O�RI�PRELOH�SKDVH��WULHWK�ODPLQH�

phosphate�buffer:�acetonitrile�=�50:50),�centrifuge�at�3000�

r/min�for�10�min�→�absorb�40�μl�of�the�supernatant�was�

subjected�to�HPLC�analysis.�The�peak�area�(Y)�was�sub�

MHFWHG�WR� UHJUHVVLRQ�DQDO�VLV�IRU�WKH�FRUUHVSRQGLQJ�FRQ�

tent�(X),�Y�=�0.201X�+�0.0921,�r�=�0.9947.�This�equation�

VKRZV�WKDW� WKH�FRQFHQWUDWLRQ�RI�SODVPD�6RUDIHQLE�KDV�D�

OLQHDU�FRUUHODWLRQ�ZLWK� WKH�SHDN�DUHD�GHWHUPLQHG�E��WKH�

�3/&��7KH�FRQFHQWUDWLRQ�RI�6RUDIHQLE� LQ� WKH�SHULSKHUDO�

EORRG�FDQ�EH�REWDLQHG�IURP�WKH�SHDN�DUHD�PHDV�UHG�E��WKH�

'2,��KWWSV���GRL�RUJ����������MDPV���L������
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KLJK�SHUIRUPDQFH�OLT�LG�SKDVH��DQG�WKH�ORZHVW�GU�J�FRQ�

centration�is�0.1�μg/ml.

����REVHU�DWLRQ�RI�RWKHU�LQGH[HV�DIWHU�V�UJHU�� EORRG�

UR�WLQH��OL�HU�DQG�NLGQH�� I�QFWLRQV� 7KH�H[SHULPHQ�

WDO�DQLPDOV�ZHUH� VDFULILFHG�UHJ�ODUO�����GD�V����ZHHN����

ZHHNV����ZHHNV�DIWHU�RSHUDWLRQ���DQG�WKH�OL�HU�DQG�NLGQH��

I�QFWLRQ�LQGH[HV�ZHUH�WDNHQ�EHIRUH�EORRGLQJ���IWHU�WKH�

VDFULILFH�� WKH�H[SHULPHQWDO�JUR�S�DQG� WKH�FRQWURO�JUR�S�

ZHUH��VHG�IRU� OL�HU��KHDUW�DQG�NLGQH��GLVHDVHV��7KH�SK�V�

LFDO�H[DPLQDWLRQ�ZDV�IL[HG�ZLWK�����IRUPDOLQ�� DQG� WKH�

pathological�changes�were�observed�after�paraf�n�section�

LQJ�

������6WDWLVWLFDO�3URFHVVLQ�

8VLQJ�&�,66�VWDWLVWLFDO�VRIWZDUH��WKH�PHDV�UHG�GDWD�ZHUH�

H[SUHVVHG�E��[“V��7KH�GDWD�FRPSDULVRQ�EHWZHHQ�JUR�SV�

ZDV� WHVWHG�E��JUR�S�W� WHVW��:KHQ� WKH��DULDQFH�EHWZHHQ�

JUR�SV�ZDV�QRW��QLIRUP�RU�ZDV�QRW�LQ�OLQH�ZLWK�WKH�QRUPDO�

GLVWULE�WLRQ��W��WHVW�ZDV��VHG�

���5HVXOWV

�����HQHUDO�6LWXDWLRQ

���V�U�L�HG�DQG���GLHG��LQFO�GLQJ���LQ�JUR�S�,����LQ�JUR�S�

,,��DQG���LQ�JUR�S�,,,��3DWKRORJLFDO�H[DPLQDWLRQV�ZHUH�UR��

WLQHO��SHUIRUPHG�DIWHU�DOO�DQLPDOV�GLHG��([FHSW�IRU� ORFDO�

QHFURVLV�RI�WKH�OL�HU�HPEROL]DWLRQ�VLWH��QR�FOHDU�SDWKRORJL�

FDO�VLJQV�ZHUH�IR�QG�LQ�RWKHU�RUJDQV��,W�LV�FRQVLGHUHG�WKDW�

WKH�LQDGHT�DWH�H[SHULHQFH�LQ�DQLPDO�H[SHULPHQWV�RU� WKH�

SRVVLELOLW��RI�DQLPDO�LQWROHUDQFH�LQ�WKH�HDUO��SHULRG��6�U�

�L�LQJ�ZKLWH�UDEELWV�KDG�SRRU�DSSHWLWH��SRRU�PHQWDO�KHDOWK��

anorexia�on�the��rst�1-3�days�after�surgery,�and�gradually�

UHW�UQHG�WR�QRUPDO�RQ� WKH��WK�GD��DIWHU�V�UJHU���)R�U�RI�

WKH�UDEELWV�WUHDWHG�ZLWK�,,,�KDG�V�PSWRPV�RI�GLDUUKHD� LQ�

DGGLWLRQ�WR�WKH�DER�H� V�PSWRPV��DQG�WKH�V�PSWRPV�GLV�

DSSHDUHG�DIWHU���GD�V��7KH�RWKHU�WZR�JUR�SV�GLG�QRW�VKRZ�

WKH�DER�H�SKHQRPHQRQ�

&KDQJHV�LQ� WKH�FRQFHQWUDWLRQ�RI�6RUDIHQLE�LQ�WKH�WUDQ�

VFDWKHWHU��VHH�7DEOH�����&KDQJHV�LQ�WKH�FRQFHQWUDWLRQ�RI�

6RUDIHQLE�RI�*UR�S�,��,RGLQH�RLO�DQG�6RUDIHQLE�HP�OVLRQ��

DQG�*UR�S� ,,,��S�UH�6RUDIHQLE�JUR�S��ZHUH�VKRZQ�LQ�WKH�

SHULSKHUDO�EORRG�WLPH�F�U�H��7KH�FRQFHQWUDWLRQ�WUHQG�RI�

ERWK�JUR�SV�GHFUHDVHG�IURP�KLJK��DQG� WKH�FRQFHQWUDWLRQ�

SHDNHG�DW���KR�UV�DIWHU�HPEROL]DWLRQ�LQ�JUR�S�,���IWHU�WKDW��

LW�GHFUHDVHG�VORZO�� IRU�������KR�UV��,Q�JUR�S� ,,,��GLUHFW�

LQWUD�DUWHULDO� LQI�VLRQ�RI�6RUDIHQLE��� WKH�FRQFHQWUDWLRQ�

SHDNHG�DQG� WKHQ�GHFUHDVHG� UDSLGO����IWHU���KR�UV�� WKH�

FRQFHQWUDWLRQ�RI�WKH�EOHHGLQJ�GU�J�FR�OG�QRW�EH�PHDV�UHG�

DJDLQ��*UR�S�,� �OLSLG�6RUDIHQLE�HP�OVLRQ�JUR�S��&PD[�

(maximum�drug�concentration,�2.46�μg/mL�±�0.101),�AUC�

(area�under�the�curve�of�drug�time,�945.72�μg/mL.min�±�

0.223)�and�Cmax�of�Group�III�(3.78�μg�/mL).�There�was�

a� statistically� significant�difference� (p<0.05)�between�

±0.180)�and�AUC�(546.98�μg/mL.min±21.1).

7DEOH����&KDQJHV�LQ�6RUDIHQLE�7LPH�±�%ORRG�'U�J�&RQ�
FHQWUDWLRQ�DIWHU�DGPLQLVWUDWLRQ�LQ�RWKHU�ZD�V�WKDQ�GLIIHUHQW�

than�that�of�Group�III�(μg/�ml�,�x�±s�)
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7KH�EORRG�UR�WLQH�� OL�HU�DQG�NLGQH��I�QFWLRQ�FKDQJHV�

RI�WKH�WKUHH�JUR�SV�RI� H[SHULPHQWDO� DQLPDOV�EHIRUH�DQG�

DIWHU�RSHUDWLRQ�ZHUH�VKRZQ�LQ�WKH�WDEOH����7KH��67��/7�

levels�were�signi�cantly�increased�in�the�groups�I�and�II�

3�days�after� intervention�operation� (p=0.02<0.05),�and�

WKH�,,�JUR�S�FRQWLQ�HG�WR�UHFR�HU���ZHHN�DIWHU�LQWHU�HQ�

tion� (p=0.24>0.05).� In�group� III� (Sorafenib�perfusion�

JUR�S�RQO���� WKHUH�ZDV�QR� VLJQLILFDQW�FKDQJH� LQ�EORRG�

�/7��67�FRPSDUHG�ZLWK� WKH���GD�V�DIWHU� LQWHU�HQWLRQ�

RSHUDWLRQ��7KHUH�ZDV�QR� VLJQLILFDQW� FKDQJH� LQ� GLUHFW�

ELOLU�ELQ�EHWZHHQ� WKH�H[SHULPHQW�DQG� FRQWURO� JUR�SV�

(p=0.35>0.05).

3DWKRORJLFDO�FKDQJHV������FKDQJHV�LQ�OL�HU�WLVV�HV��OL�HU�

WLVV�H���GD�V�DIWHU�LQWHU�HQWLRQ�RSHUDWLRQ�RI�*UR�SV�,��,,��

DQG���ZHHN�DIWHU� HPEROL]DWLRQ�ZHUH� IRFDOO��QHFURWLF� WR�

�DU�LQJ�GHJUHHV�� VKRZLQJ�KHPRUUKDJLF�DQG�FRDJ�ODWL�H�

QHFURVLV��DQG� WKH� ORFDO� OL�HU�VWU�FW�UH�FRPSOHWHO��GLVDS�

SHDUHG��)LJ�UH��������0LFURVFRSLFDOO��� WKHUH�ZDV�QR�VLJ�

QLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JUR�SV�LQ�WKH�H[WHQW�

RI�QHFURVLV�DQG�QHFURVLV��7KUHH�ZHHNV�DIWHU�LQWHU�HQWLRQDO�

HPEROL]DWLRQ�� WKH�ORFDOL]HG�JUDQ�ODWLRQ� WLVV�H� UHJHQHUD�

WLRQ�ZDV�REVHU�HG�LQ�WKH�HPEROL]HG�DUHDV�RI�JUR�S�,�DQG�

,,��7KHUH�ZHUH�PDFURSKDJH� UHDFWLRQ�RI� IRUHLJQ�ERGLHV�

DQG�QHR�DVF�ODUL]DWLRQ�RI�FDSLOODULHV��ELOH�G�FWV�DQG�KH�

patocytes.�Local��brosis�appeared�after�6�weeks.�Hyper�

plastic�bile�ducts,�blood�vessels,�hepatocytes�and��brous�

WLVV�HV� VKRZHG�QR�PDQLIHVWDWLRQV�RI�ELOH�G�FW�QHFURVLV�

DQG�FKROHVWDWLF��)LJ�UH�����,Q�JUR�S�,,,��WKHUH�ZDV�QR�VLJ�

ni�cant�change�in� liver� tissue�after� treatment.�There�was�

QR�DEQRUPDOLW�� LQ� WKH� VWU�FW�UH�RI�OL�HU�WLVV�H�LQ�WKH��Q�

HPEHGGHG�DUHD�RI�WKH�WKUHH�JUR�SV��7KH�FHQWUDO��HLQ��ELOH�

G�FW��KHSDWRF�WHV�DQG�PLFUR�DUWHULHV�ZHUH�DUUDQJHG�QRU�

PDOO�������7KH�KLVWRSDWKRORJLFDO�H[DPLQDWLRQ�RI�WKH�WKUHH�

JUR�SV�RI�KHDUW��NLGQH���O�QJ��EUDLQ��LQWHVWLQH��JDOOEODGGHU��

etc.�with�no�abnormal��ndings�(Figure�8,9,10).

)L�XUH�����[�����1RUPDO�OL�HU

)L�XUH����OL�HU�WLVV�H��[������ZHHN�DIWHU�HPEROL]DWLRQ��
KHPRUUKDJLF�QHFURVLV��ORFDO�KHSDWRF�WH�QHFURVLV�V�UUR�QG�

ing�the�normal�liver�tissue�(→)

)L�XUH����/L�HU�WLVV�H���ZHHNV�DIWHU�HPEROL]DWLRQ��[���
WLPHV���/RFDO�QHFURWLF�WLVV�H�DQG�JUDQ�ODWLRQ�WLVV�H�IRUPD�

tion,�visible�hyperplastic�vessels�(↑).

)L�XUH����O�QJ�WLVV�H��QR�DEQRUPDO�PDQLIHVWDWLRQV

'2,��KWWSV���GRL�RUJ����������MDPV���L������
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)L�XUH����NLGQH��WLVV�HV��[�����QR�DEQRUPDO�PDQLIHVWD�
WLRQV

)L�XUH�����FDUGLDF�P�VFOH�WLVV�H��[�����QR�DEQRUPDO�PDQ�
LIHVWDWLRQV

����LVFXVVLRQ

TACE�is�currently�one�of�the��rst�measures�to�treat�unre�

VHFWDEOH�SULPDU��OL�HU�FDQFHU��7KH�SULQFLSOH�RI�WUHDWPHQW�LV�

WR�FRPSOHWHO��LQDFWL�DWH�WKH�W�PRU�WKUR�JK�WKH�V�QHUJLVWLF�

HIIHFW�RI�FKHPRWKHUDS��DQG�HPEROL]DWLRQ�� DQG� UHVLG�DO�

W�PRU�UHF�UUHQFH�DQG�PHWDVWDVLV�DUH�RQH�RI�WKH�LPSRUWDQW�

factors�affecting�the�long-term�ef�cacy.�Tumor�recurrence�

DQG�PHWDVWDVLV�DUH�DVVRFLDWHG�ZLWK�DQJLRJHQLF� IDFWRUV�

V�FK�DV�95*)�DQG�DUH�WKH�LQLWLDWRUV�RI�W�PRU� UHF�UUHQFH�

DQG�PHWDVWDVLV� �������7KH�HPHUJHQFH�RI�PROHF�ODU� WDUJHWHG�

DJHQWV�SUR�LGHV�D�QHZ�PHDQV�WR�FRQWURO�W�PRU�UHF�UUHQFH�

DQG�PHWDVWDVLV��6RUDIHQLE�LV�D�P�OWL�WDUJHW�P�OWL�NLQDVH�

LQKLELWRU�RI� WKH�5DI�0(.�(5.�VLJQDOLQJ�SDWKZD�� WKDW�

LQKLELWV� W�PRU�JURZWK�DQG�DQJLRJHQHVLV��&OLQLFDO�VW�GLHV�

KD�H�GHPRQVWUDWHG�WKDW�FRPELQHG�7�&(�DQG�RUDO�PROHF�

�ODU�WDUJHWHG�WKHUDS��FDQ�LQKLELW� W�PRU�JURZWK�DQG�W�PRU�

DQJLRJHQHVLV��2�U�FOLQLFDO�DSSOLFDWLRQ�IR�QG�WKDW�IRU�ORQJ�

WHUP�RUDO�DGPLQLVWUDWLRQ�RI�6RUDIHQLE�LQ�SDWLHQWV�ZLWK�SUL�

PDU��OL�HU�FDQFHU��DQJLRJUDSK��VKRZHG�WKDW� WKH�GLDPHWHU�

RI�WKH�KHSDWLF�DUWHU��ZDV�VLJQLILFDQWO�� WKLQQHU�WKDQ� WKDW�

EHIRUH�DGPLQLVWUDWLRQ��7KH�DER�H�SHUIRUPDQFH� LV�UHODWHG�

WR�WKH�HIIHFW�RI�6RUDIHQLE�RQ�QRUPDO�WLVV�HV��7KHUHIRUH��WKH�

KLJK�VHOHFWL�LW��RI�6RUDIHQLE�V�WDUJHW�RI�DFWLRQ�LV�UHODWL�H��

7KH�7�&(�FRPELQHG�ZLWK�ORFDO�WUDQVFDWKHWHU�GHOL�HU��RI�

WKH�PROHF�ODU�WDUJHWHG�SUHSDUDWLRQ�QRW�RQO��PDNHV�WKH�WDU�

JHW�RI�WKH�WDUJHWHG�GU�J�PRUH�VHOHFWL�H��DFKLH�HV�WKH�S�U�

SRVH�RI�SUHFLVH�J�LGDQFH��LPSUR�HV�WKH�W�PRU�V�SSUHVVLQJ�

DELOLW���E�W�DOVR�UHG�FHV�RU�D�RLGV�VLGH�HIIHFWV�FD�VHG�E��

RUDO�DGPLQLVWUDWLRQ��,Q�DGGLWLRQ�� WKH��VH�RI�ORFDO�LQWUD�DU�

WHULDO�GHOL�HU��RI�6RUDIHQLE�DOVR�KDV�WKH�DG�DQWDJH�RI�I�OO��

LPSUR�LQJ� WKH�ELRD�DLODELOLW��RI�6RUDIHQLE��7KH�ELRD�DLO�

DELOLW��RI�FRQ�HQWLRQDO�RUDO�6RUDIHQLE�WDEOHWV�LV�RQO�����

����

�W�SUHVHQW��GRPHVWLF�DQG� IRUHLJQ�VFKRODUV�KD�H�FDU�

ried�out�bene�cial�explorations�on�TACE�combined�with�

PROHF�ODU�WDUJHWHG�GU�J�WKHUDS��IRU��&&��OD�LQJ�D�IR�Q�

GDWLRQ�IRU�LWV�FOLQLFDO�DSSOLFDWLRQ���a�����7KH�EDVLF�UHVHDUFK�

RQ�DQJLRVWDWLQ�JHQH�IUDJPHQWV�ZDV�SHUIRUPHG�E�� ORFDO�

L]HG�GHOL�HU��RI�UHFRPELQDQW�K�PDQ�HQGRVWDWLQ� LQMHFWLRQ�

�(QGRVWDU���I�PDJLOOLQ�GHUL�DWL�H��713�������UHDFWLRQ�VWRS�

�WKDOLGRPLGH��DQG�RWKHU�W�PRU�DQJLRJHQHVLV�LQKLELWRUV�DQG�

DQJLRJHQHVLV�E��LQWHU�HQWLRQDO�WHFKQLT�HV��3UHOLPLQDU��UH�

V�OWV�VKRZHG�WKDW�FRPSDUHG�ZLWK�WKH�7�&(�JUR�S��WKH�H[�

SUHVVLRQ�RI�9(*)��ORFDO�W�PRU��RO�PH��9(*)�DQG�09'�

DUR�QG�WKH� W�PRU�ZDV�VLJQLILFDQWO�� ORZHU� LQ� WKH�7�&(�

FRPELQHG�ZLWK�WKH�ORFDO�WDUJHWHG�GU�J�JUR�S�WKDQ�LQ�WKH�

FRQWURO�JUR�S��7KH�FRPELQDWLRQ�WKHUDS��ZDV�PRUH�WKDQ�D�

single�technique.�Signi�cant� inhibition�of� tumor�growth.�

)RUHLJQ�VFKRODU�0DDWDR�L�HW�DO�IR�QG�WKDW�LQ�DQLPDO�PRG�

HOV�RI�OL�HU�FDQFHU��7�&(�FRPELQHG�LPP�QRWKHUDS���2.�

����DQG�DQWL�DQJLRJHQLF�WKHUDS���713������FDQ�VLJQLIL�

FDQWO��GHOD��W�PRU�JURZWK�FRPSDUHG�ZLWK�7�&(�WUHDWPHQW�

DORQH�E�W�WKH�FRPELQHG�DQWL�DQJLRJHQHVLV�WUHDWPHQW�HIIHFW�

is�more�signi�cant.�Antoine�et�al��rst�performed�percuta�

QHR�V� ORFDO�UDGLRIUHT�HQF��DEODWLRQ�FRPELQHG�ZLWK�RUDO�

P�OWL�WDUJHWHG�GU�J�6RUDIHQLE�LQ�WKH�WUHDWPHQW�RI�UHQDO�FHOO�

FDUFLQRPD�LQ�PLFH��7KH�UHV�OWV�VKRZHG�WKDW�WKH�W�PRU�WLV�

sue�micro�vessel�density�(MVD)�was�signi�cantly�reduced�

LQ�WKH�WUHDWPHQW�JUR�S�FRPSDUHG�ZLWK�WKH�FRQWURO�JUR�S��

2�U�H[SHULPHQWDO�VW�GLHV�IR�QG�WKDW�WKH�VLGH�HIIHFWV�RI�WKH�

H[SHULPHQWDO�DQLPDOV�DIWHU�HPEROL]DWLRQ�ZLWK�LRGL]HG�RLO�

Sorafenib�emulsion�(group�I)�were�not�signi�cantly�differ�

HQW�IURP�WKRVH�RI�VLPSOH�LRGL]HG�RLO�HPEROL]DWLRQ��FRQWURO�

JUR�S��� DQG�6RUDIHQLE�ZDV�GLUHFWO��SHUI�VHG� WKUR�JK�WKH�

WUDQV�DUWHULDO�DUWHU����IWHU��,,,���WKH�VLGH�UHDFWLRQ�ZDV�PLOG��

,Q�WKH�FRQWURO�JUR�S����RI�WKH�H[SHULPHQWDO�DQLPDOV�ZHUH�

'2,��KWWSV���GRL�RUJ����������MDPV���L������
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GLUHFWO��SHUI�VHG�ZLWK�6RUDIHQLE�� DQG�WKHUH�ZHUH���FDVHV�

RI�UHFHQW�GLDUUKHD�DQG�RWKHU�GLVFRPIRUWV��&RQVLGHULQJ�WKH�

UHODWL�H� V�VWDLQHG�UHOHDVH�RI�6RUDIHQLE�ZLWK� LRGL]HG�RLO�

DV�D�FDUULHU��R�U�SKDUPDFRNLQHWLFV�ZDV�I�UWKHU��HULILHG��

2�U�K�SRWKHVLV�LV�WKDW�WKH�SHDN�RI�GU�J�FRQFHQWUDWLRQ� LV�

UHDFKHG�LQ����PLQ�WHV�ZKHQ�6RUDIHQLE�LV�SHUI�VHG�DORQH��

DQG� WKH�SHDN�LV� UHDFKHG���KR�UV�DIWHU� LQWHU�HQWLRQ�ZLWK�

lipiodol�as�a�carrier,�and�there� is�a�signi�cant�difference�

EHWZHHQ� WKH�SHDN�FRQFHQWUDWLRQ�DQG��8&��:H�FRQVLGHU�

WKH�KLJK�GU�J�FRQFHQWUDWLRQ�UHV�OWV� LQ�WKH�SURG�FWLRQ�RI�

6RUDIHQLE�WR[LFLW��

%RWK�FRPELQHG�7�&(�DQG�WUDQVFDWKHWHU�DUWHULDO�GH�

OL�HU��RI�6RUDIHQLE� IRUP�ODWLRQV�FDQ�H[HUW� V�QHUJLVWLF�

DQWL�W�PRU�HIIHFWV����������7KHUH�LV�V�QHUJ��EHWZHHQ�DQWL�W��

PRU�DQG� W�PRU�DQJLRJHQHVLV�EHWZHHQ�FRPPRQO���VHG�

FKHPRWKHUDSH�WLF�GU�JV�DQG�PROHF�ODUO��WDUJHWHG�GU�JV�LQ�

7�&(��5HFHQW� VW�GLHV�KD�H� VKRZQ�WKDW�PROHF�ODUO�� WDU�

JHWHG�GU�JV��V�FK�DV�HQGRVWDWLQ��EH�DFL]�PDE��6RUDIHQLE��

HWF��� DQG�FKHPRWKHUDSH�WLF�GU�JV��V�FK�DV�GR[RU�ELFLQ��

FLVSODWLQ��JHPFLWDELQH�� HWF���KD�H�D�FHUWDLQ�V�QHUJ���SUR�

�LGLQJ�EDVLF�WKHRUHWLFDO�V�SSRUW�IRU� LWV�MRLQW�DSSOLFDWLRQ��

7KHUHIRUH�� WKH�FRPELQDWLRQ�RI�SUH�LR�V�DFDGHPLF�DQG�

FOLQLFDO�UHVHDUFK�DQG�R�U�UHFHQW�DQLPDO�VW�GLHV�KD�H�VKRZQ�

WKDW�7�&(�FRPELQHG�ZLWK�WKH�ORFDO�GHOL�HU��RI�6RUDIHQLE�

LQ�WKH�KHSDWLF�DUWHU��LV�RSHUDWL�H�DQG�IHDVLEOH��/RFDO�GHOL��

ery�of�Sorafenib�has�signi�cant�advantages�over�systemic�

WUHDWPHQW�

The�effect�and�de�ciency�of�carrying�Sorafenib�powder�

ZLWK� LRGL]HG�RLO�DV�FDUULHU� ���������/RFDO�UR�WHV�RI�LQWUD�DU�

WHULDO� LQMHFWLRQ�RI�PROHF�ODUO�� WDUJHWHG�SKDUPDFH�WLFDO�

DJHQWV�DUH�GLUHFW�SHUI�VLRQ�DQG� LQGLUHFW�UHOHDVH�RI�HP�O�

VLRQV�ZLWK�OLSLRGRO��2�U�VW�GLHV�IR�QG�WKDW� WKH�SHULSKHUDO�

EORRG�UHDFKHG�WKH�SHDN�FRQFHQWUDWLRQ�RI�WKH�GU�J�DIWHU����

PLQ�WHV�RI�GLUHFW�SHUI�VLRQ��DQG�WKH�FRQFHQWUDWLRQ�RI�WKH�

EOHHGLQJ�ZDV�QRW�PHDV�UHG�LQ� WKH�SHULSKHUDO�EORRG�IRU���

KR�UV��7KH�UHOHDVH�RI�WKH�LRGL]HG�RLO�HP�OVLRQ�IRU���KR�UV�

VKRZHG�D�SHDN�GU�J�FRQFHQWUDWLRQ��DQG� WKH�SHDN��DO�H�

was�signi�cantly�smaller�than�that�of�the�direct�perfusion�

GU�J��DQG�ODVWHG�IRU����KR�UV�� LQGLFDWLQJ�WKDW�WKH�OLSLRGRO�

HP�OVLRQ�FDQ�EH��VHG�DV�D�GU�J�FDUULHU� WR�FRQWLQ�R�VO��

UHOHDVH�WKH�PROHF�ODU�WDUJHWHG�DJHQW�� WKHUHE��FRQWLQ�LQJ�

WR�LQKLELW�W�PRU�JURZWK�DQG�DQJLRJHQHVLV��&RPSDUHG�ZLWK�

WKH�OLWHUDW�UH� UHSRUWV��ZH��VHG�6RODIHQLE�DQG�OLSLRGRO�DV�

HPEROL]DWLRQ�RI�WKH�KHSDWLF�DUWHU��WR�UHOHDVH�WKH�GU�J�IRU�D�

ORQJ�WLPH��2�U�DQDO�VLV�PD��EH�UHODWHG�WR�WKH�GHQVH�HP�O�

si�cation�of�Sorafenib�and�lipiodol,�both�of�which�are�in�

VRO�EOH�LQ�ZDWHU��DQG�FDQ�EH�IRUPHG�PRUH�VWDEOH��5HODWHG�

to�the�emulsion.�However,�there�are�certain�de�ciencies�in�

WKH��VH�RI�OLSLRGRO�DV�D�FDUULHU��:H�IR�QG�LQ�WKH�H[SHULPHQW�

WKDW� FRPSDUHG�ZLWK� WKH�DUWHULDO� LQI�VLRQ�RI�6RUDIHQLE��

DOWKR�JK� WKH�H[SHULPHQWDO�JUR�S�RI� OLSLRGRO�6RUDIHQLE�

HP�OVLRQ�FDQ�EH�UHODWL�HO��VORZ�UHOHDVH�DIWHU�KHSDWLF�DU�

WHU��HPEROL]DWLRQ��WKH�GU�J�FRQFHQWUDWLRQ�ZDV�QRW�GHWHFWHG�

RQ�WKH�WKLUG�GD��DIWHU�WKH�LQWHU�HQWLRQ��DQG�WKH�FRQFHQWUD�

WLRQ�RI� WKH�GU�J�DW�GLIIHUHQW� WLPHV�G�ULQJ� WKH�SURFHVV�RI�

UHOHDVLQJ� VKRZHG�VRPH��RODWLOLW���2�U�DQDO�VLV�PD��EH�

UHODWHG�WR�WKH�IROORZLQJ�IDFWRUV� ,RGLQH�RLO�LV�D� OLT�LG�

WHUPLQDO�HPEROLF�DJHQW��VR�LWV�FOHDUDQFH�LV�DIIHFWHG�E��KLJK�

G�QDPLF�KHSDWLF�DUWHU��EORRG� IORZ��,Q�.DQ�HW�DO��� LQ� WKH�

H[SHULPHQW�RI�OL�LQJ�DUWHULDO�OL�HU�W�PRU��WKH�DUWHULR�HQR�V�

VK�QW�RI��OWUD�OLT�HILHG� OLSLRGRO�ZDV�REVHU�HG��QGHU�PL�

croscope,� that�is,�the�super-lique�ed�lipiodol�was�shunted�

WR�WKH�VPDOO�SRUWDO��HLQ�EHIRUH�HQWHULQJ�WKH�W�PRU��DVF�ODU�

bed,�and�then�the�high-pressure�hepatic�artery�blood��ow�

ZDV�FOHDUHG��S��7KHUHIRUH��LQ�RUGHU�WR�SUH�HQW�WKLV� IURP�

happening,�it�is�often�used�to�block�arterial�blood��ow�by�

FRPELQLQJ�RWKHU�HPEROLF�V�EVWDQFHV��SURORQJLQJ�WKH�WLPH�

when�the�drug�and�super-lique�ed�lipiodol�are�cleared,�su�

per-lique�ed�lipiodol�with�chemotherapy�drugs,�emboliza�

WLRQ�RI�SRUWDO��HLQ��DEVRUEDEOH�JHODWLQ�VSRQJH�2U�SRO��LQ�O�

DOFRKRO�HPEROL]DWLRQ�RI�WKH�KHSDWLF�DUWHU��� WKLV�PHWKRG�LV�

FDOOHG��VDQGZLFK��WKHUDS���7KH��VDQGZLFK��PHWKRG�LV�DG�

opted�to�signi�cantly�increase�the�rate�of�tumor�necrosis.�

:H�GLG�QRW��VH�WKH�DER�H�HPEROLF�PDWHULDO�LQ�WKH�H[SHUL�

PHQW�WKDW� LV�QRUPDO�OL�HU�WLVV�H��VR�LWV�UHOHDVH�UDWH�VKR�OG�

be�signi�cantly�increased; 'LIIHUHQW�IURP�WKH�OL�HU�W��

PRU�WLVV�H�VWU�FW�UH��WKHUH�DUH�.�SIIHU�FHOOV�LQ�WKH�QRUPDO�

OL�HU��ZKLFK�HQKDQFHV� WKH�FOHDUDQFH� UDWH�RI�OLSLRGRO��7KH�

W�PRU�WLVV�H�LV��QLT�H��7KHUH�LV�QR�.�I��V�FHOO�LQ�WKH�W��

PRU�WLVV�H��DQG�WKH�PLFUR�DVF�ODU�EDVHPHQW�PHPEUDQH�LV�

LQFRPSOHWH�LQ�WKH�W�PRU��,W�FRQVLVWV�RQO��RI�D�VLQJOH�OD�HU�

RI�HQGRWKHOLDO�FHOOV�DQG�D�VKHDWK�ODFNLQJ�DQ�HODVWLF�PHP�

EUDQH��7KH�EORRG��HVVHOV�DUH� IUDJLOH� DQG�HDVLO��EURNHQ�

ZLWK�KLJK�SHUPHDELOLW���DQG�LW� LV� ODFNHG�RI�QH�URORJLFDO�

FRQGLWLRQV�� HQDEOLQJ�LRGL]HG�RLO�DQG�6RUDIHQLE�HP�OVLRQ�

easier�to�enter�into�tumor�tissues; LRGL]HG�RLO�LWVHOI�DV�

D�FDUULHU�KDV�LQVWDELOLW�� DQG��QFRQWUROODEOH�GU�J�UHOHDVH��

7KH�PDLQ�UHDVRQ�LV� WKDW� OLSLRGRO�DV�D� FDUULHU�UHOHDVHV�WKH�

GU�J�WKUR�JK�SDVVL�H�UHOHDVH�UDWKHU�WKDQ�DFWL�H�UHOHDVH��VR�

its�release�rate� is��rst�affected�by�various�factors�such�as�

blood��ow�velocity.� �TACE�combined�with� transcatheter�

DUWHULDO�LQI�VLRQ�RI�6RUDIHQLE�LV�VDIH���IWHU�LQWHU�HQWLRQDO�

RSHUDWL�H�REVHU�DWLRQ�� LW�ZDV�IR�QG�WKDW� WKHUH�ZHUH�GLI�

IHUHQW�GHJUHHV�RI�DQRUH[LD�DQG�RWKHU�GLVFRPIRUWV� LQ� WKH�

V�U�L�LQJ�UDEELWV��,W�LV�LPSRUWDQW�WR�SD��DWWHQWLRQ�WR�WKDW�LQ�

��FDVHV�LQ�WKH�6RUDIHQLE�SHUI�VLRQ�JUR�S�DORQH��V�PSWRPV�

RI�GLDUUKHD�RFF�UUHG�IRU���GD�V���RZH�HU��WKHUH�ZDV�QR�GL�

DUUKHD�LQ�WKH�LRGL]HG�RLO�6RUDIHQLE�HP�OVLRQ�JUR�S�DQG�WKH�

VLPSOH�OLSLRGRO�HPEROL]DWLRQ�JUR�S��:H�VSHF�ODWHG� WKDW�

LW�PD��EH�UHODWHG� WR� WKH�ORFDO�SHUI�VLRQ�RI�KLJK�FRQFHQ�

WUDWLRQ�6RUDIHQLE��&RPSDUHG�ZLWK�SUHRSHUDWL�H�� WKH�EDVLF�

SK�VLRORJLFDO� LQGH[HV�RI�HDFK�JUR�S�UHW�UQHG�WR�QRUPDO�
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RQH�ZHHN�DIWHU� LQWHU�HQWLRQ�� ,Q� WKH�6�UDIHQLE�HP�OVLRQ�

JUR�S�DQG� WKH� VLPSOH�OLSLRGRO�JUR�S�� WKH�SHUFHQWDJH�RI�

UR�WLQH�ZKLWH�EORRG�FHOOV�DQG�QH�WUDOLW��LQFUHDVHG�DIWHU���

GD�V��E�W� WKH�6RUDIHQLE�SHUI�VLRQ�JUR�S�GLG�QRW�FKDQJH�

P�FK��FRQVLGHULQJ� WKH�SRVW�HPEROL]DWLRQ�UHVSRQVH��5H�

JDUGLQJ� WKH�HIIHFW�RI�6RUDIHQLE�RQ� OL�HU� I�QFWLRQ��7KH�

VW�G��VKRZHG�WKDW� WKHUH�ZDV�D�WUDQVLHQW�LQFUHDVH�LQ��/7�

�67�EHWZHHQ�WKH�6RUDIHQLE�OLSLRGRO�HP�OVLRQ�JUR�S�DQG�

WKH�VLPSOH�OLSLRGRO�JUR�S��7KHUH�ZDV�D�VWDWLVWLFDOO��VLJQLI�

icant�difference�between�the�two�groups�(P=0.002�<0.05).�

There�was�no�signi�cant�difference�in�ALT/AST�between�

the�two�groups�(P=0.13>0.05).�The�ALT/AST�was�normal�

DIWHU� LQWHU�HQWLRQ�LQ�WKH�6RUDIHQLE�LQI�VLRQ�JUR�S��7KHUH�

was�no�signi�cant�difference�compared�with�preoperative.�

(P�=�0.2�>�0.05).�Five�days�after� intervention,� the�ALT/

�67�RI�WKH�VLPSOH�OLSLRGRO�JUR�S�UHW�UQHG�WR�QRUPDO��DQG�

WKH��/7��67�RI�WKH�6RUDIHQLE�OLSLRGRO�HP�OVLRQ�JUR�S�

ZDV� VWLOO� DW�D�KLJK� OH�HO�� DQG�WKH�WZR�ZHUH� VWDWLVWLFDOO��

different�(P=0.04<0.05).�This�shows�that�the�elevation�of�

WUDQVDPLQDVH�DIWHU�OL�HU�LQWHU�HQWLRQ�LV�UHODWHG�WR�WKH�OLSL�

RGRO��VHG�LQ�WKH�LQWHU�HQWLRQ��E�W�QRW�UHODWHG�WR�6RUDIHQLE��

E�W�6RUDIHQLE�KDV�D�FHUWDLQ�HIIHFW�RQ�WKH�UHFR�HU��RI�OL�HU�

WUDQVDPLQDVH��2�U�DQDO�VLV�PD��EH�UHODWHG�WR�WKH�FKDUDF�

WHULVWLFV�RI�6RUDIHQLE� 8QOLNH�FKHPRWKHUDSH�WLF�GU�JV��

6RUDIHQLE�LV�D�PROHF�ODUO��WDUJHWHG�SUHSDUDWLRQ�ZLWK�KLJK�

WDUJHW�VHOHFWL�LW��DQG�GRHV�QRW�GLUHFWO��F�WRWR[LF�WR�QRU�

PDO�WLVV�HV��VR�LW�FDUULHV�6RUDIHQLE�V�OLSLRGRO��,W� GRHV�QRW�

aggravate�the�toxicity�to�normal�liver; 7KH�VORZHU�UDWH�

RI��/7��67�UHFR�HU��LQ�WKH�6RUDIHQLE�OLSLRGRO�HP�OVLRQ�

JUR�S�PD��EH�UHODWHG�WR�WKH�LQ�RO�HPHQW�RI�6RUDIHQLE�LQ�

LQKLELWLQJ� OL�HU�PLFUR�DVF�ODU� UHJHQHUDWLRQ��7KH�PHFKD�

QLVP�RI�DFWLRQ�PD��EH�G�H�WR�WLVV�H�LVFKHPLD�DQG�K�SR[�

LD�LQG�FHG�9(*)�H[SUHVVLRQ�DIWHU�LQWHU�HQWLRQDO�HPER�

OL]DWLRQ��ZKLOH� WKH� V�VWDLQHG� UHOHDVH�HIIHFW�RI�6RUDIHQLE�

LQKLELWV�PLFUR�DVF�ODU�UHJHQHUDWLRQ�RI�OL�HU�WLVV�H��UHV�OW�

LQJ�LQ�VORZHU�UHFR�HU��RI�OL�HU�I�QFWLRQ� %HFD�VH�WKH�

H[SUHVVLRQ�RI�9(*)�LQ�QRUPDO�OL�HU�WLVV�H�LV��HU��ORZ��DQG�

6RUDIHQLE�GU�J�PHWDEROLVP�LV�IDVW�DW�ORFDO�SHUI�VLRQ� ��S�

WR����PLQ�WHV��SHULSKHUDO�EORRG�FDQQRW�EH�GHWHFWHG�DIWHU���

KR�UV���VR�6RUDIHQLE�KDV�D�ZHDNHU�LQKLELWRU��HIIHFW��:KHQ�

WKH�KHSDWLF�DUWHU��ZDV�GLUHFWO��SHUI�VHG�RQ�D�QRUPDO�OL�HU��

WKH�FKDQJHV�LQ��/7��67�ZHUH�QRW�RE�LR�V��2�U�SDWKRORJ�

ical�examination�further�con�rmed�this�phenomenon,�and�

WKH� OL�HU�SDWKRORJ��ZDV�QRUPDO�DIWHU� ORFDO�SHUI�VLRQ�RI�

6RUDIHQLE�JUR�S��)URP�D�ORQJ�WHUP�SHUVSHFWL�H���/7��67�

LQ�WKH�OLSLRGRO�6RUDIHQLE�HP�OVLRQ�JUR�S�DQG�WKH� VLPSOH�

OLSLRGRO�JUR�S�UHW�UQHG�WR�WKH�SUHRSHUDWL�H�OH�HO���ZHHN�

DIWHU�LQWHU�HQWLRQ��DQG�WKH�OL�HU�SDWKRORJ��ZDV�FRPSDUHG�

EHWZHHQ����������DQG����ZHHNV�� ,VFKHPLF�QHFURVLV�ZDV�

WKH�PDLQ�PDQLIHVWDWLRQ�LQ���ZHHN��7KH�JUDQ�ODWLRQ�WLVV�H�

EHJDQ�WR�DSSHDU�LQ�WKH�ORFDO�QHFURVLV�DUHD�DW���ZHHNV�DIWHU�

operation,�and� the��brous�regeneration�nodules�appeared�
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