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2ULJLQDO��UWLFOH

��6W�G��RI�&LUUKRWLF�/LYHU��VVRFLDWHG��LWK�(�WUD��HSDWLF�9DVF�ORJHQHVLV��
DQG�6SOHQRPHJDO��LQ�&DGDYHUV���LWK�&OLQLFDO�&RUUHODWLRQ

9��8M�DOD�ODNVKPL

�R��WR�FLWH�WKLV�DUWLFOH�

9��8MZDOD�ODNVKPL��$�6WXG��RI�&LUUKRWLF�/LYHU�$VVRFLDWHG�ZLWK�([WUD�+HSDWLF�9DVFXORJHQHVLV�DQG�6SOHQRPHJDO��LQ�&DGDYHUV��
ZLWK�&OLQLFDO�&RUUHODWLRQ��,QG�-U�$QDW���������������������

�EVWUDFW

$�6WXG��RI�FLUUKRWLF�OLYHU�DVVRFLDWHG�ZLWK�H[WUD�KHSDWLF�YDVFXORJHQHVLV�DQG�VSOHQRPHJDO��LQ�
&DGDYHUV��ZLWK�&OLQLFDO�&RUUHODWLRQ�

��FN��R��G�� &LUUKRVLV� LV� D� FRQVHTXHQFH� RI� FKURQLF� OLYHU� GDPDJH� DQG� LQIODPPDWLRQ� DQG�
LW� LV� FKDUDFWHULVHG� E�� GLIIXVH� KHSDWLF� ILEURVLV� DQG� QRUPDO� OLYHU� VWUXFWXUHV� EHLQJ� UHSODFHG� E��
UHJHQHUDWLYH� OLYHU� QRGXOHV��� /LYHU� ILEURVLV� LQ� DGYDQFHG� VWDWHV� LV� FULWLFDOO�� LPSRUWDQW� LQ� WKH�
LQFUHDVHG�UHVLVWDQFH��ZKLFK�OHDGV�LQWR�SRUWDO�K�SHUWHQVLRQ�DQG�VSOHQRPHJDO���

��P����G�2EM�FW������7R�REVHUYH�WKH�SUHYDOHQFH�RI�FLUUKRWLF�OLYHU�LQ�VRXWK�,QGLDQ�SRSXODWLRQ�

7R� REVHUYH� WKH� DVVRFLDWLRQ� RI� FLUUKRWLF� OLYHU� ZLWK� H[WUD� KHSDWLF� YDVFXORJHQHVLV� DQG�
VSOHQRPHJDO��

��W����O�� ��G� ��W�RG��� 2EVHUYDWLRQDO� GHVFULSWLYH� VWXG��� ��� DGXOW� KXPDQ� HPEDOPHG�
FDGDYHUV�ZHUH�XVHG�IRU�WKH�VWXG��

����OW����G��R�FO���R���2XW�RI����FDGDYHUV�RQH�FDGDYHU�VKRZHG�PRUSKRORJLFDO�FKDQJHV�RI�
FLUUKRWLF�OLYHU�DVVRFLDWHG�ZLWK�VSOHQRPHJDO���3UHYDOHQFH�RI�FLUUKRWLF�OLYHU�ZDV�������

.H��RUGV��&LUUKRWLF�OLYHU��$GHQR�FDUFLQRPD��6SOHQRPHJDO��

��WKRU�V� �IILOLDWLRQ�� )DFXOW�� 7XWRU�� 'HSDUWPHQW�
RI� $QDWRP��� 'U�� 3LQQDPDQHQL� 6LGGKDUWKD� ,QVWLWXWH�
RI� 0HGLFDO� 6FLHQFHV� �� 5HVHDUFK� )RXQGDWLRQ��
9LMD�DZDGD���������$QGKUD�3UDGHVK��,QGLD�

&RUUHVSRQGLQJ���WKRU��9��8M�DOD�ODNVKPL��)DFXOW��
7XWRU�� 'HSDUWPHQW� RI� $QDWRP��� 'U�� 3LQQDPDQHQL�
6LGGKDUWKD� ,QVWLWXWH� RI� 0HGLFDO� 6FLHQFHV� �� 5HVHDUFK�
)RXQGDWLRQ�� 9LMD�DZDGD� �������� $QGKUD� 3UDGHVK��
,QGLD�

(�PDLO��XMZDOD����DQDWRP�#JPDLO�FRP

5HFHLYHG�RQ�����������������FFHSWHG�RQ������������

,1752�8&7,21

&LUUKRVLV� LV� D� FRQGLWLRQ� LQ� ZKLFK� ORVV� RI� OLYHU�
parenchyma� and� increased� �brosis� gradually�

UHSODFHV�KHDOWK��OLYHU�FHOOV��/LYHU�FLUUKRVLV�PRUELGLW��

DQG�PRUWDOLW��KDV�JUHDWO��LQFUHDVHG�UHFHQWO���UDQNLQJ�
��WK�LQ�GHDWK�FDXVHV�JOREDOO����8QGHUVWDQGLQJ�RI�WKH�
basic�elements�of�general�and�liver�speci�c�vascular�
ELRORJ�� KDV� JURZQ� VXEVWDQWLDOO��� &KURQLF� OLYHU�
GLVHDVH� LV� DVVRFLDWHG� ZLWK� UHPDUNDEOH� DOWHUDWLRQV�
LQ� WKH�LQWUD�KHSDWLF�DQG�H[WUD�KHSDWLF�YDVFXODWXUH��
$Q� HDUO�� DQG� FRQVLVWHQW� IHDWXUH� RI� OLYHU� LQMXU�� LV�
WKH� GHYHORSPHQW� RI� DQ� LQFUHDVH� LQ� LQWUD� KHSDWLF�
UHVLVWDQFH� ZKLFK� DUH� DVVRFLDWHG� ZLWK� FKDQJHV�
LQ� KHSDWLF� YDVFXODU� FHOOV� DQG� WKHLU� VLJQDOOLQJ�
SDWKZD�� WKDW� FDXVH� SRUWDO� K�SHUWHQVLRQ��� /LYHU�
�brosis� in� advanced� states� is� critically� important�
LQ�WKH�LQFUHDVHG�UHVLVWDQFH��ZKLFK�OHDGV�LQWR�SRUWDO�
K�SHUWHQVLRQ�DQG�VSOHQRPHJDO��

�,06��1��2%-(&7,9(6

7R� REVHUYH� WKH� SUHYDOHQFH� RI� FLUUKRWLF� OLYHU� LQ�
VRXWK�,QGLDQ�SRSXODWLRQ�
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7R�REVHUYH�WKH�DVVRFLDWLRQ�RI�FLUUKRWLF�OLYHU�ZLWK�
H[WUDKHSDWLF�YDVFXORJHQHVLV�DQG�VSOHQRPHJDO��

0�7(5,�/6��1��0(7�2�6

7KH�VWXG��GHVLJQ�ZDV�REVHUYDWLRQDO�GHVFULSWLYH�
VWXG������ OLYHUV�ZHUH�REVHUYHG� IURP�DGXOW�KXPDQ�
HPEDOPHG� FDGDYHUV� GXULQJ� URXWLQH� GLVVHFWLRQ� LQ�
WKH�GHSDUWPHQW�RI�DQDWRP��'U��3LQQDPDQHQL�6,06�
�� 5)� 9LMD�DZDGD�� &DGDYHUV� ZHUH� SUHVHUYHG� LQ�
���� IRUPDOLQ�� 'LVVHFWLRQ� ZDV� GRQH� DFFRUGLQJ� WR�
FXQQLQJKDP�V� PDQXDO�� 3KRWRJUDSKV� ZHUH� WDNHQ�
DORQJ�ZLWK�SURSHU�GRFXPHQWDWLRQ��7KH�VSHFLPHQV�
ZKLFK� KDYH� PRUSKRORJLFDO� FKDQJHV� ZHUH� VHQW� WR�
SDWKRORJ��GHSDUWPHQW�IRU�IXUWKHU�HYDOXDWLRQ�

5(68/76

���KXPDQ�FDGDYHUV�ZHUH�REVHUYHG� IRU�FLUUKRWLF�
OLYHU� PRUSKRORJLFDO� FKDQJHV�� 2XW� RI� ��� KXPDQ�
FDGDYHUV� RQH� FDGDYHU� VKRZHG� FLUUKRWLF� FKDQJHV�
RI� OLYHU�� $ORQJ� ZLWK� PRUSKRORJLFDO� FKDQJHV� WKH�
/LYHU� ZDV� VXSSOLHG� IURP� WZR� VRXUFHV�� RQH� ZDV�

IURP� KHSDWLF� DUWHU�� ZKLFK� HQWHUHG� LQWR� WKH� SRUWD�
KHSDWLV�DQG�DQRWKHU�LV�IURP�D�EUDQFK�RI�OHIW�JDVWULF�
DUWHU�� ZKLFK� HQWHUHG� LQWR� WKH� OHIW� OREH� RI� OLYHU��
0RUSKRORJLFDO� FKDQJHV� ZHUH� DOVR� REVHUYHG� LQ�
liver.� There� were� also� numerous� unidenti�ed�
YHVVHOV� HQWHUV� LQWR� WKH� OLYHU� IURP� GLDSKUDJP� DQG�
JUHDWHU� RPHQWXP�� (QODUJHG� O�PSK� QRGHV� ZHUH�
REVHUYHG� LQ�JUHDWHU� RPHQWXP�� 6SOHQRPHJDO�� ZDV�
DOVR�REVHUYHG��$� ODUJH�PDVV�ZDV�REVHUYHG�RQ�WKH�
SRVWHULRU� DEGRPLQDO� ZDOO� DW� WKH� OHYHO� RI� /��� $�
VPDOO�SDUW�RI�OLYHU��SDQFUHDV�DQG�PDVV�ZDV�VHQW�WR�
KLVWR�SDWKRORJ��IRU�IXUWKHU�HYDOXDWLRQ�

7DEOH����6KRZLQJ�WKH�+LVWR�3DWKRORJLFDO�UHSRUWV

1DPH�RI�WKH�
VSHFLPHQ

�LVWRORJLFDO�REVHUYDWLRQV

/LYHU /RVV� RI� QRUPDO� DUFKLWHFWXUH�� )LEURXV�
VHSWD� DUH� VHHQ� DURXQG� WKH� SDUHQFK�PDO�
QRGXOHV�� &LUUKRWLF� FKDQJHV� REVHUYHG��
VFDWWHUHG� LQIODPPDWRU�� FHOOV� DUH� VHHQ� LQ�
WKH�ILEURXV�VHSWD�

0DVV�IHDWXUHV RI�DGHQRFDUFLQRPD

3DQFUHDV�IHDWXUHV RI�DGHQRFDUFLQRPD

*DOO�EODGGHU 1RUPDO

)LJ�����6KRZLQJ�FLUUKRWLF�OLYHU�ZLWK�VSOHQRPHJDO�

)LJ�����6KRZLQJ�JUHDWHU�RPHQWXP�ZLWK�PXOWLSOH�EORRG�YHVVHOV�DQG�O�PSK�QRGHV

9��8MZDOD�ODNVKPL��$�6WXG��RI�&LUUKRWLF�/LYHU�$VVRFLDWHG�ZLWK�([WUD�+HSDWLF�9DVFXORJHQHVLV�DQG�
6SOHQRPHJDO��LQ�&DGDYHUV��ZLWK�&OLQLFDO�&RUUHODWLRQ
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)LJ�����6KRZLQJ�WKH�OHIW�OREH�RI�WKH�OLYHU�ZLWK�EORRG�VXSSO�

)LJ�����6KRZLQJ�WKH�OLYHU�ZLWK�VHSDUDWH�DWHULDO�VXSSO��WR�OHIW�OREH

)LJ�����6KRZLQJ�WKH�FHOLDF�WUXQN�ZLWK�LWV�EUDQFKHV

9��8MZDOD�ODNVKPL��$�6WXG��RI�&LUUKRWLF�/LYHU�$VVRFLDWHG�ZLWK�([WUD�+HSDWLF�9DVFXORJHQHVLV�DQG�
6SOHQRPHJDO��LQ�&DGDYHUV��ZLWK�&OLQLFDO�&RUUHODWLRQ
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)LJ�����6KRZLQJ�JDOO�EODGGHU�ZLWK�QRUPDO�DSSHDUDQFH )LJ�����6KRZLQJ�OLYHU

)LJ�����/LYHU )LJ�����3DQFUHDV�VKRZLQJ�DGHQRFDUFLQRPD���[

)LJ������3DQFUHDV�VKRZLQJ�DGHQRFDUFLQRPD���[

9��8MZDOD�ODNVKPL��$�6WXG��RI�&LUUKRWLF�/LYHU�$VVRFLDWHG�ZLWK�([WUD�+HSDWLF�9DVFXORJHQHVLV�DQG�
6SOHQRPHJDO��LQ�&DGDYHUV��ZLWK�&OLQLFDO�&RUUHODWLRQ
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7DEOH����6KRZLQJ�UHFHQW�ORFDO�HSLGHPLRORJLFDO�GDWD�RQ�OLYHU�FLUUKRVLV�LQ�WKH�JHQHUDO�SRSXODWLRQ�

&21&/86,21

7KLV� VWXG�� UHYHDOV� D� FODVVLF� SUHVHQWDWLRQ� RI�
FLUUKRVLV� RI� OLYHU�� ,W� FDQ� EH� D� VXSSRUWLQJ� HYLGHQFH�
OLQNLQJ� FLUUKRVLV� RI� OLYHU� SRUWDO� K�SHU� WHQVLRQ� WR�
VSOHQRPHJDO��� 7KHVH� W�SH� RI� NQRZOHGJH� RI� H[WUD�
KHSDWLF� YDVFXODU� FKDQJHV� LQ� D� FLUUKRWLF� OLYHU� IRU�
SKDVH���0%%6�VWXGHQWV�DUH�JRRG�VRXUFHV�IRU�HDUO��
FOLQLFDO� H[SRVXUH�� 7KLV� NQRZOHGJH� LV� LPSRUWDQW�
IRU� YDVFXODU� VXUJHRQV� DQG� KHSDWRORJLVW� ZKR� DUH�
LQYROYHG�LQ�OLYHU�WUDQVSODQWDWLRQ�VXUJHULHV�

&R�QWU� 6W�G��3RS�ODWLRQ 6W�G��3HULRG �LDJQRVWLF�0HWKRGV 3UHVHQWHG��DWD

86 SDWLHQWV ������� LFG����FRGH �������SUHYDOHQFH

*HUPDQ� SDWLHQWV ������� LFG����FRGH ������SUHYDOHQFH

-DSDQ SDWLHQWV 2FW�1RY����� OLYHU�VWLIIQHVV�
PHDVXUHPHQW

���SUHYDOHQFH

86 SDWLHQWV ���� LFG���RU�LFG����FRGH ������SUHYDOHQFH

&KLQD SDUWLFLSDQWV ��������� LFG����FRGH LQFLGHQFH�������DQG�������LQ�GLDEHWLF�DQG�QRQ�
GLDEHWLF�SDWLHQWV

.RUHD SDWLHQWV ��������� LFG���FRGH DOFRKROLF�FLUUKRVLV�LQFLGHQFH������FDVHV

6RXWK�,QGLD
�3UHVHQW�6WXG��

FDGDYHUV ������� +LVWRSDWKRORJLDO�
HYDOXDWLRQ

������SUHYDOHQFH

�,6&866,21

Present� study� was� unique� and� rare� �nding� of�
GXDO�EORRG�VXSSO��WR�OLYHU�ZLWK�DGHQRFDUFLQRPD�RI�
SDQFUHDV�LQ�D�PDOH�FDGDYHU��&LUUKRWLF�OLYHU�FKDQJHV�
DQG�DGHQRFDUFLQRPD�RI�SDQFUHDV�LQ�D�PDOH�FDGDYHU��
&LUUKRWLF�OLYHU�FKDQJHV�DQG�DGHQRFDUFLQRPD�PLJKW�
EH� DWWULEXWHG� WR� KLVWRU�� RI� DOFRKROLVP� RU� JHQHWLF�
DVVRFLDWLRQV�LQ�OLYLQJ��'XDO�EORRG�VXSSO��WR�OLYHU�FDQ�
EH�PDQLIHVWHG�WRZDUGV�UHJHQHUDWLYH�FDSDFLW��RI�OLYHU�

$FFRUGLQJ� WR� <DVXNR� LZDNLUL� HW� D���� 7KH�
FRPELQDWLRQ� RI� LQFUHDVHG� UHVLVWDQFH� LQ� WKH� OLYHU�
and� increased� �ow� to� the� portal� vein� from� the�
PHVHQWHULF� FLUFXODWLRQ� UHVXOWV� LQ� LQFUHDVHG� SRUWDO�
SUHVVXUH��ZKLFK�OHDGV�LQWR�SRUWDO�K�SHUWHQVLRQ�DQG�
VSOHQRPHJDO��� /HDGV� LQWR� H[WUD� KHSDWLF� DQG� LQWUD�
KHSDWLF�YDVFXODU�FKDQJHV��K�SHUWHQVLRQ�DQG�FKURQLF�
OLYHU�GLVHDVH�

-LDQJ�OLDQJ� HW� D���� 0DOH� 6SUDJXH�GDZOH�� UDWV�
UHFHLYHG� SDUWLDO� KHSDWHFWRP��� )RU� RQH� JURXS�
OLYHU� GXDO� DUWHULDO� EORRG� VXSSO�� KDG� JLYHQ�� %��
XVLQJ� ZKROH� JHQRPH� ROLJR� PLFURDUUD�� DQDO�VLV�
was� used� to� compare� gene� expression� pro�le�
EHWZHHQ� UDWV� UHFHLYLQJ� SDUWLDO� KHSDWHFWRP�� DQG�
SDUWLDO� KHSDWHFWRP�� SOXV� GXDO� DUWHULDO� VXSSO���
7KH�� REVHUYHG� SDUWLDO� KHSDWHFWRP�� SOXV� GXDO�
DUWHULDO�VXSSO��UDWV�OLYHU�UHJHQHUDWLRQ�ZDV�JRRG�DV�
FRPSDUHG�WR�FRQWURO�JURXS�

$� FDVH� VWXG�� RQ� D� ��� �HDU� PDOH� FDGDYHU� E��
OL�� 6WHYHQ� HW� D���� OLYHU� FLUUKRVLV�� K�GURXUHWHU� DQG�
VSOHQRPHJDO�� ZDV� IRXQG�� /LYHU� FLUUKRVLV� DQG�
K�GURXUHWHU� DUH� GXH� WR� VFLVWRVRPLDVLV�� /LYHU�
FLUUKRVLV�OHG�LQWR�VSOHQRPHJDO��

.�0��0DN��'XVWLQ�.HH�HW�D����UHYLHZHG�DUWLFOHV�RQ�
hepatic��brosis–associated�histopathology�of�aged�
FDGDYHUV�RXW�RI����OLYHUV�VWHWRVLV�REVHUYHG�LQ��������
central�vein��n��brosis�in�49.2%,�cirrhosis�in�4.4%.

9��8MZDOD�ODNVKPL��$�6WXG��RI�&LUUKRWLF�/LYHU�$VVRFLDWHG�ZLWK�([WUD�+HSDWLF�9DVFXORJHQHVLV�DQG�
6SOHQRPHJDO��LQ�&DGDYHUV��ZLWK�&OLQLFDO�&RUUHODWLRQ
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5()(5(1&(6

��� -LDQ�/LDQJ��4��6XQ�� -�HW�D����/LYHU�GXDO�DUWHULDO�
EORRG� VXSSO�� PDLQWDLQV� OLYHU� UHJHQHUDWLRQ��
$QDO�VLV� RI� VLJQDOLQJ� SDWKZD�V� LQ� UDWV��
0ROHFXODU�PHGLFLQH�5HSRUWV�������������������

��� <DVXNR��,��9LMD��6�HW�D����YDVFXODU�SDWKRELRORJ��
LQ� FKURQLF� OLYHU� GLVHDVH� DQG� FLUUKRVLV�FXUUHQW�
VWDWXV� DQG� IXWXUH� GLUHFWLRQV�� -RXUQDO� RI�
KHSDWRORJ�������YRO��������������

��� 1RRVKD�V�� %LOO�7� HW� D���� /LYHU� FLUUKRVLV��
3K�VLRORJ��� 3DWKRORJ��� 0DUNHW� DQDO�VLV��
7UHDWPHQWV�� $SSO� ELRWHFKQRO� %LRHQJ��
�������������������

��� 1D�HOL�[��2UWL]�ROYHUD�HW�D����$QDWRPLFDO�FDUGLDF�
DOWHUDWLRQV�LQ�OLYHU�FLUUKRVLV��$Q�DXWRSV��VWXG���

2ULJLQDO� DUWLFOH� -XO��6HSWHPEHU�� 9RO�� ��� QR����
��������������

��� <DVXNR�,�� 0DWKHZ�� *� HW� D���� 9DVXODU� ELRORJ��
DQG� SDWKRELRORJ�� RI� WKH� OLYHU�� 5HSRUW� RI� D�
VLQJOH� WRSLF� V�PSRVLXP�� +HSDWRORJ��� 30&�
�����0D��������������������

��� :LVH�(��'H�=DQJHU�5%��HW�D����6FDQQLQJ�HOHFWURQ�
PLFURVFRSH� REVHUYDWLRQV� RQ� WKH� VWUXFWXUH� RI�
SRUWDO�YHLQV��VLQXVRLGV�DQG�FHQWUDO�YHLQV�LQ�UDW�
OLYHU��6FDQQLQJ�PLFURVF�����������������

��� <XDQ�%LQ� OLX�� 0LQJ�NDL� FKHQ� (SLGHPRORJ�� RI�
OLYHU� FLUUKRVLV� DQG� DVVRFLDWHG� FRPSOLFDWLRQV��
&XUUHQW� NQRZOHGJH� DQG� IXWXUH� GLUHFWLRQV�
JDVWURHQWHURO������1RY����������������������

��� .L� 0�� 0DN�� 'XVWLQ� .HH� HW� D���� $� 5HYLHZ� RI�
KHSDWLF� ILEURVLV�DVVRFLDWHG� KLVWRSDWKRORJ��
LQ� DJHG� FDGDYHUV�� :,/(<�� WKH� $QDWRPLFDO�
5HFRUG���������������������

9��8MZDOD�ODNVKPL��$�6WXG��RI�&LUUKRWLF�/LYHU�$VVRFLDWHG�ZLWK�([WUD�+HSDWLF�9DVFXORJHQHVLV�DQG�
6SOHQRPHJDO��LQ�&DGDYHUV��ZLWK�&OLQLFDO�&RUUHODWLRQ


