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�� !� ��"#$%�&'�" �() *
+,��"#$ -./� *0* ,1'2 3"./�4*-�5 �" �6�.�7�8�� 9:�.� *;

�����
��� � �$��� 

< (=��-&�'��-�2">� '���"?@ ��:?&� ?2�2" A�2 �*) �� < (= �" &��-?&B �" �*C"'D".#�="?@ -� �?	 
2���'��� E:>-�$< (= �� �� ��-F(�,� �G2'< (= .��-HI) �H(J ��=�.� �+=" �?	 ." �� L: �LM��N� 9*
�2" ��:< (= ��-&�'��-�2">� '����:��� �� A�2 ?&� ?:< (= �� >��-?HO -���.� .L� >LO.�� �L� L:� EL'��
�P ��-Q�I�C" �?HO #�" :���?	.

� ���� %�� ��
��.R� �M��N� S: ��*< (= ��-&�'��-�2">� '���� �"?@ :?&� ?#�="?@ #" T� ��2" A�2-U?� �� :V���

 #" ���F�=" ��:�(W.� �� X�� V"-� +8�'��� ��� �O�� ��-���" �:G2'?HO ?	� � �O�� .-���L= Y2" �'9M

?&��.Z �".J.� T[='�P ����-I�C" Q��< (= ��-?HO -.\ #" :X�� ]RT-PCR" �:= 2 �'	 �'���� � 
=�.��+�.Z �".J .
�&'�� ��

� #" T�'��� < (=� �O�� �� ����-���" �:^� *''< (= EY	 .� +��W #" ��'�=_��.H�HNJ �� ���" 3.� �� '(�'<�
/@� ?&B ���.Z �?���� :?.�'��:">�" �:� `'�P ����-Q�I�C" �< (= ��-?LHO -G2L'.CK8 *CK18 *

HNF3β*c-Met *AFP *TTR *G6P *Transthyretin �ALB���" ���� < \ �� �:��L': ?L	 ?.aL� L&B'9
< (= `&O"� �2$ �� ������-() .� '�2$ ��= �P'�".O �'9%�< (= �� ��-��� :>:� � +Hb� ����.

(�) �*�&� �
��"� �� �@ � ����-� *�?	 cO ��" � �2'< (= �O +�.Z �R��-&�'��-�2">� '���� �"?@ #" ]��� :?&� ?-

A�2*�2" � �:��� :< (= �� >��-?HO �H	 -� "�"� "� �?&	��.
	�"����" +�:*A�2 ?&� -��?:��< (= -��'&� -��*��'�2">� 9'���= 12" *-?Hd ?	� � �d��M

������ ����	:�//�
����� ����	:��/��/�

��������� ���� �� ���! � "��� #�$% &�'()�� �&�()�*�! �+�� &�,()�� 
�-PhD &�()�*�! �+�� &�,()�� � "��� #�$% &�'()�� ���()�� � .*�	�)/ 
0�PhD &�()�*�! �+�� &�,()�� � "��� #�$% &�'()�� �����12� � .*�	�)/ 
3�4�5�56	 7!�* �����12� � �����	�� 89:1* ;�  2 � <�12��! .'�7� #�$% &�,()�� � .��'��* = .��$2 #�$% 
>��?()�� �PhD;�  2 � <�12��! .'�7� #�$% &�,()�� � .*�	�)/ 
�@=AB* C�A* �:PhD;�  2 � <�12��! .'�7� #�$% &�,()�� .��'��* = .��$2 #�$% 4�5�56	 7!�* ���()�� � .*�	�)/ .1B� D=� E �:�033�-���FF 
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@�$2 7��G	 H�) � � ���= ���� � ��I@�$2 "� ��J! "J� ��I <���'GI = .��K� &��+/ 

��

�� 	�� 
B�� L<��:12� 7M* �� &=N%����<��O�� +� ��I * ��� �  P�(

7**��=.Q)�� R <�S �) T�7=�U �@�$2 �I�(�)�7* �G.
*.� ���.��@�$2 T@�$2 �� &��GI �I�I� �����<�S +��2L

� 1B��I �����O @���U ��)�.(��� � <���S Y��2�=� �� H���)
,$*�U.+� ����2 @�$2 �I�()�7* �G.�* <���	��.�����.

��@�$2 T�R Z�	 +� [� �I�<�S <�L"�)\ 7O�� .= &���] 
B�������</ +� �*=�1��2� �� ���I���� � = ���^R H���)���R�

*.O��)�)�(.
_I  `��1) T�a��b* c"�I��R=@�$2 �I�()�7* �G.��

� � <�S ���	 ��+�) H�)�"�1�� "�� �� ��d�6� e��f�* g
,)��7&��] @���2� .�$B!= �(�) <���hGI ="�] ��)��� <

� � <�S 6* <�S = H�)�b.�i�� @�$�2 ��I�(�)�7* �G.
� 1BI)0.(� H�j +��kh	 �,�@�$2 ��I� �����()�7* �G.

� = <��:12� 7M* +� l1(*������ "�� </ ��)� ��I���� <��� 
�=�6*���I.�_I<�` "�� N1�� ��)�^% ��I�=��2=�.L

kh	 4��i mI�]���mI�] =�G	 4��i �7��7��� ��� �m
T2 &��GI L*.����)�.(

��R=��4Nh(�* TL<��:1�2� 7�M* +� &��^1�2� ��"��
 <�� %�� nJ * g�&�@/+�@�$2 ��I� �����������<��*�� 

* �=�6*.� ] .���� ��T<��556* &����GI n��� * @��J)� "��
o2� *�	��pR +�2��R�@�$2 �I� ������(�)�7*�G.

*.� ����.�GI ����1�2�� TL�)��*=�H=<����hGI =)��7
�����! =<�����hGI @���2 ���qq0L��$:	 "��� l����* �8

@�$2 �I�(�)�7*�G.\ +� ��$	=��)� "�r��2 = @� $	=��)��@�
2����	 &+�	 ��+�) H�) � � s�I���)��� "�1��)3L�(.���T

@�$2 = <�GI �I�Ot.�I�@�$2 �I�(�)�7*�G.;��:1�2� 
<�(�) �� <��:1�2� 7M* +� &�� ��)��� .��G	 <� ]��	�� 7��T

@�$2 @�$2 "� �I�I���` .)��:12� L.�=�uv L.J9% =.
) =�72���.��=�� �w��<�<��I����S +��2+�����</��I

2���.�2� &�� )�L>(.
a��b* ��"��I �� �� <�*�� �"@�$�2 @�51)� ��I� ������L

<�� % "� �J]���2� &���� x��b* &���GI H�I <�O�� g.
�O� *��)� �J] "`.��� �E�S �kh	 �������= ��2� \��� .
B������ +� ���G�� H��U "� �? * �I �� ��)��	 T.���J] �� 
*.�)�� .S���y��G	 �+ w�������� ����2�	�zI ���?����I�

@�$2 +� {����I� �������� ="O���]���</<��*�� �� ��I
����G��I�����1* ��J] g�����2� &��� ��?)F.(� ��� �� T

��2�L�G	 ��J] 7���)� �� %.@�$2 +� �I� �����"$GR +� 
@�$2�I� ����� R� .L@�$2�I� ������ � <�S = H�)

 <��:12� 7M* @�$2 =+�B�)�S ����� � ��I �2��� ����*.
��2� "��1��O ����i)��-�(.� ����� �� "�a��b* T/����  ���G	�7

@�$2�I� ������(�)�7* �G.�=���� � �)�B�)� H��)."�� 
@�$2 �I��J] �+�� #�?)� �� ���.��I���2�)�G����1�G.=
PCR2��� .��.


 ����
� ��
@�$2 �(]�I� �����()�7* �G.�=�� � �)�B�)� H�).=

�G	�</ 7@�$2 "� �I �I��J] �:
e�) +� &�� #�?)� "a��b*.��?	 ���� .� �� �� L"�a��b* T

@�$2�I� �����()�7* �G.�=�� � �)�B)� H�).wJi +� "]
+�2��R��I�* = &�� � �����</�	 �I����� &�� �L����* 

� 1��O ���i &��^12�)�.(�"� � "ENS ��j &+��	 ��+�) H�)
 ������ �� &���� �����1*HBSS )Hank's Buffered Salt 

Solution(=���U ���1)/ .��	����= g���*� ���3"��R�� 
1)�2.� +� ���O��*+/ "� <�12��G��� w51 * &�,( .���1�� �� g
�p1)��� � �7	 +� [� = �� �=�B* H�)�7�)/ l�+��)�N] _

�= <=�� "���p1)� L��) #=� ���O �=�B* 7�� � = �"�� H�)
 4�*�qi���*� �� "5�0F1)�2 "R�� .�� &��� ���i ���O .
�7	 ���6* l��= <=�� "� �(] Y��@�$�2 L� ��I� ������
()�7*�G.�= +� �� � ���O ;��:12� H�)��)�)�.(@�$2�I�

2�6* �� L&�� ;��:1��(] YDMEM-LG )Dulbecco's 

modified Eagle's medium – Low Glucose()O����hJ (
=���U��>%+�FBS)Fetal Bovine Serum()O����hJ(L
ng/ml�q +� EGF)Epidermal Growth Factor()��2��G,-

���/�}(=ng/ml �q+�bFGF)Basic Fibroblast Growth 

Factor()2��G,-���/ �}(r�j�* �^BG	� ~� ��)���16*
>%L����I >%.JB��) �����j� LT����! ��B��!� �� �qq%=

4���U "R��0F.1)�2 "R�� ���O (�)�� "��')� .
6*�@�$2 �(] Y��I L�I3��%��2 ��g����* ����

�a	����O ���i �.�����5�� ��G	 ��J] 7�@�$2 �� ��I�
 �����()�7* �G.�=�)�B)� H�) � � �.+� L�g��12� wG% 
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�=� &�L&��G� �L<�1B��	q

��

"$U�* =���4�* "� 3&��^1�2� "1^I ���.����a	 0qqqq 
")�S +� #��] �I "� @�$2�I�$����3&��� m���� "�)�S 

� �� &���1h)=�J�2� +� [� = &�� "��f� LT�</ _]��	 <� �I
 �=�U "�Fq%�� �6	 L�/�5�� � ��G	 �� 1��O ���i 7.�����

@�$�2 L�B:) "1^I =� �6* �� ��I��(�] YDMEM-LG 
=�U��>%+�FBS 	 �6	 L���� ��G>/q*�=��h +� �\��*

<=+���1*�7O�)��2��G,-�����/ �}(L)Insulin, transferrin, 

sodium-selenite (ITS)�G,������2 (=�������� ��1]�������
�J]�)HGF ( ��Q$v ��� ng/ml>q)R&D2��_1B (n�i�=

�)�� .	�@�$2 ��G ��� �I�+��v/ &�=� w�k* #=� "1^I =� �T
"*����� ��� � ��@�$�2 ���$� ��Q * "� "] 4=�^	 T��I���

�G	 @�U�7L�R "��HGF)Hepatocyte Growth Factor(+�
OSM)Oncostatin M()���2��G, (����Q$v �����ng/ml >q

��O &��^12���.�a	�6* ��@�$2 Y�I �I0+=� ��g����
���O 4��E.

;��:12�RNA = w] RT-PCR:
RNA @�$2 +� w] �I��5�� �6	 "1^I �� ��I���G	 �7�

��$�2 &�� = #��p` L#�2 L#=� L@=� .HepG2 L<��� % "��
 � wGa����12� lJj L�Jk* @�1 ] ����p (��2 �]��� �<�� 

��O ;��:1��2�����.��2��� +� [���.��G] .] =���^.RNA 
�j +� &�� ;��:12� �� �=� =� lUV �1*�1�=�1hz�2� �=

L+���=�1h�� @�cDNA ) ���* ������ +��m �]�= PCR ��� 
] +� &��^12����9:* �)]�� ��)���(p	���O "��.

��� �m ]�= YPCR+ wGa����12� lJj ����O #�?)� �:

<��2���	�)� ºC 33>"�)�� 
� �$�)/ ºC >�3>"�)�� 

T( 1B!� ºC F�>�"�)�� 
.��p) T( 1B!� ºC F��q"5�i� 

<� +�β2m ��$S�� @���1 ] <���� % "��� .&��^1��2� ����.
+�v/��I�O ���� &��^1�2� ����* ������ m �]�= T"�2=�"$
#�) ��7��Gene Runer �U��j .�2 �]��� +� = &��� �<�� 
p	��� ")@=�R�(.m �]�= 4\�96*PCR =� ��� �@�

+��O/�%��)� </ @��J)� "�� = &�� ��R _I +� */��7���� 
	������ #�=�*�����JBh% = ���� @� +� [)���	 +� &��^1�2� 

*���2� ���=�* <�m^ � P(Uvidoc, UK)���O #�?)� .

+�����.��� 2��$��)�G:
@�$2 L�5�� &�=� #�G	� +� [� �I ��� #���p` "1^I �S/ ��

 K���*������ @�$6*��3%�*� �� �4��* "�� D�	� �qi��"�5 
�)�� ���� .@��$6* Y�2�	 <���] �=�B�* "$U�* +� [� 

=�U��/q%�G?U .�	 +� �<��1X.100  =�q%�G?U.+�

@<�?%:�P ��'� �=�.� -".� �?	 �W".\ -��.Z#�f$ U�I,�� < (= g�C -�� -?Hd -�� 

h:��.Z#�f$ 3�2 .Z#�f$ ��" � EQ�W �MNJ < \)bp(
�Alpha-fetoprotein R: GCCAAAGTGAAGAGGGAAGAC 

F: GCAGACAATCCAGCACATCTC 
33 

�Albumin R: TCAAGTGTGCCAGTCTCCAA 
F: TGGCAAGTCTCAGCAGCA 

3> 
0Cytokeratin-18 R: ACAGTCTGCTGAGGTTGGA 

F: CAGACACCACTTTGCCATC 
3�� 

3Beta-2 microglobulin R:CACGGCAGGCATACTCATC 
F:GTTTCATCCATCCGACATTG 

� 
>Mesenchymal-epithelial 

transition factor (c-met) 
R:TGTGTTGTCCCGTGGCCATTTG 
F:TGCGATCGGAGGAATGCCTGAG 

0qF 
�Hepatocyte nuclear factor 

3 β
R:TGCAACACCGTCTCCCCAAAGT 
F:CCACCACCAACCCCACAAAATG 

�3 
FTransthyretin R:GTGACGACAGCCGTGGTGGAA 

F:GGTGAATCCAAGTGTCCTCTGAT 
0>� 

�Glucose-6-phosphatase R:GCAGAAGGACAAGACGTAGAA GA 
F: GCTGAATGTCTGTCTGTCACGAA 

33 
Cytokeratin-8 R: TGCCTCTACCATGTCCATCA 

F: TGGTCTCCAGCATCTTGTTCT 
0F3 
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@�$2 7��G	 H�) � � ���= ���� � ��I@�$2 "� ��J! "J� ��I <���'GI = .��K� &��+/ 

��

�*� �� 7� #�2�4��* "� D�	� 3>i���2���h)� L"�5���� <�
1)/.�����=� �$% �� "���2 "�	��]�1�T��)�:>q+=�]�1)��2 L

�������� h	��(�����O 4����E .���a� "��$U�*�� +� ��� T
�)� */�7�2���h)� �� �@�$2 <� 1)/ Y2�	 �I.������)�� ��"

]��� ��7�,	 �� "O=t))�:�qqL� +=�]�1)��2 ������ h	��(
�� @�J)� .� ���@�$�2 LC�$1:* wU��* TY�2�	 ��IPBS 

)Phosphate Buffer Saline(�� 1��O ����i �(�1B� �6	 .
��$2 &��.HepG2 ���i &��^12� ���* �Jk* @�1 ] <�� % "�
�����O .@�$��2 L\���� w��U��* #���G	� +� [������ ���I "��2=�"$

*����ha* � �2��$� ��h2=�h)Nikon-TE300 ( ����*
� 1��O ���i "a��b* .

	���� ��
+�����.�������* �@�$2 g�I��G	 �7�"1��:

�"��	�M	 c��	� � �� ��@�$2 ���O &�I�(�* ��I �� = �
��M	 T���7�� <�*+ ���O �� ��m���� .@�$2 "�� e=��� �I

 pR= � ` ���U = &��] ��S �K�=+ <��] nGR.</ �� ��I
�G)��� <� .� 4��J% "��,* �.@�$2 "] �^O <��	 ��I �� g
M	���� �~����������*� �����U +� �� �1��2N�=�J.�����U "��� 
���$1���.�)��� <�() .���� ����U T��<��h* �� �1( ��I.���� 

\�� _]��	���$2 .��� &�I�(* w��i .2���.s�7� �� �G).�
��@�$�2 "1BI "] ��� <�() L�1( 2 = ��1O�7� ��I�_�2N��1

</ wK�]�= +� ����2 �I�I��2� &�� Lg`�] )wh��.(

<� <��� .2��� �=� l���j +� ���J] @�$�2 ���S ��I
RT-PCR:

")�G) L�f�U "a��b* ���I�RNA@�$2 +� ��I���6	 
	�"1^I �� ��G ��I���$�2 &�� L#���p` = #��2 L#=� L@=� .

HepG2 @�$2 =��I� ������(�)�7* �G.�=��H��) �� � �
)�B)�.��O ;��:12� ��.���a	 @�$2 * </ @�J)� "� = �I�<�7

RNA $:	 �</ +� &�� 8"�)�G) �� �I ��I�L��Jk* @��1 ] 
�G	�) 7��G	 = "1���7��5	 ���j "�� "�1����J.��Q) �� ������ 

�� "1��O .�2��� +� [�.��I��G] .] =��^.=��RNA 
�)=� m ]�= L&�� ;��:12��B.</ @��J)� "�� = ���ha* 

m ]�=PCR ̂ 12� �� �+� &�� �I�O+�v/ �U��j .���� &��� �
���O 4��E <� �I .2���.�I�] ��� <�() &�� #�?)� �"

<��I�CK8 LCK18 =HNF3β@�$2 �� &=N% �I��G	 �7

EY	 %:� /i � &�'�H	 j?HO-� �O�L� ��.O ���k" .l" �� �L�-
���"�:+=" �?���� E��J .EY	A�B���2 < (= �?&����-&�'��-

�2">�'����:?&� ?���" #" EHJ A�2-��� :?HO >-+=" .EYL	 C�
D< (= "� ��4��L��" m�.L	 #" ?LM� +)�= -��� :?LHO>-���L2 
��?�� .n�>� �� +="� +�= � �= ��2�:)X4�� (+�L= � �= �

n�>� �� jB ��2�:)X%��(.

�"1��L��$2�@��I� ������(�)�7* �G.��=���) �� � ��H�
)�B)�.�G	 ��) 7��1��) "��� 7�* <�.��U �� �)�� .<� "]�I�
Met LAFP  LTTR =ALB@�$2 �� �I��G	 �) 7�� "�1�� �� <�

 @�$2 �� Y5� = &�()�I�	 �6	 �"1^I �� ��G�I�C$1:* 
�G	�7���* <�.�)��)wh��.(��<� <�B2m <��� % "� "] 

$S�� @�1 ].@�$2 #�G	 �� ��� &�� &��^12� ��I+=� = �I�
/ C$1:*�*+���O &�I�(* m��.

2���.���]��* <�CK18�j +� �l�=���� 2��$��)�G:
���]��* <�CK18 @�$2 �� ��I���G	 �7��j +� "�1�� �� l

�=� ��) � 2��$��)�G��2� 4��J�� "� 7��.��$�2 &�� +�.
HepG2 ��O &��^1��2� ���Jk* @���1 ] <���� % "��� ����.������

")�G) �I�^ * @�1 ] .L$]���� "���(* Y$E� ")�G) ".&��� 
� ���1)/ "] 4=�^	 T.�����=� ����,) &��^1�2� "���.+� [��

2���.* Y2�	 �")�G) �� � 2��$� ��h2=�h�I�$E� .
")�G) =I���1 ] �Jk* @���L:(* ��� 8��] ��m �]�= "

��T@�$2 1)/ "� �I.�����$% �� ��]��* "CK18�2� �Jk* .
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�=� &�L&��G� �L<�1B��	q

��

EY	
:�P ��'� C -�� < (L= �� -?LHd < (L= g� +L8� -�L�
���'�]��F� <�" -��)%(3�� *)
(3 = *)0(3��/B �)4([#" ���F�=" �� 
X��RT-PCR +�.Z �".J �=�.� �� � .< (= �L���'2 >:�L�� -��

)UVMSC ( ?2?L	 ���.Z .G2 �� �F&� <.�&d �" &) �� .< (L= -�L�
HepG2?&��.Z �".J ���F�=" �� � +Hb� <.�&d �" &) �� .

EYLL	0:�LL' .O��LL� ��CK18.\ #" LL: ]X��":�� +&LL=� (� 2 �
< (= ��-HepG2 < (= ���-�L�� :>:L=�.� �� L� �L�����".LJ 
+�.Z .��I�:.A, C, E��I� :.+&=� (��.� �� �L'�L� o L�.� c
< (=��-< (= *+Hb� <.�&O ��-��� :>:LF&� <.L�&O �2 �2 � �����

" `&O"�:&=� (� 2 � � +�?&	��.LF&� <.�&O �2 �2 ���L�2$ ���L�-
��"'?�2 ���k" �= ?J�� "p� �'+=" +&=� (� <�&q.��IL� :.B, D, 

F�.� �� L'��IL� c:��IL� �L� o L�.� +L=".�&O#�� .:.A, C, E 
��?&	��.

w��i 1) "�] �2� �]��m �]�= "�? � �2��$��)�G�� �� 
")�G) �I�^ * @�1 ] .^ * L.��� )w'�0(.
��� 

<���'GI = ��^aR y���S� @�$2 �� .G�()�7* ���� � ��I
 </ 7��G	 �� &=N% = �+�2��R H�) � � ���= ���R +� "�� �I

@�$2 .J9% ��IL<� <���� w����=�� �+��2+�� ���S ���I
 ���a1* ���Q)Oct-4LNanogLNucleostemin=Bmi-1 �� ��

</ &����] .��2��� ���I ���)�)��L�.(	 "��a��b* T���� �����)���.
@�$2 �7��G	 @�$2 "� ��]�* ��I &��� .2��� ��J] ��I

=��I�* @�$2 ��J] .���+�� #�?)� �� "1��� 7��G	 ��I ���I
 ��� ����	 .��h��* = .��$2 ."���=� .�2��� g�� .�j ��L

�=� @�$2 �� ��J] 7��G	 ��5�� �pR .^$1:* ��I �� �I "
y�1��p) = �)�� "1��O ��] �=� "�$U�* =� �7��G	 ���I��  

<���hGI =L�� ����M	 .�G] �� "o�2� * <��� % �=� T���	
 ����O r�:1)�)(.����� "�] ���J] ���� ��1]�� ���* ��

_p* �5�� w*�% T��	�@�$�2 7���G	 �� .����� ���J] ���IL
"�a��b* "��(�* &��^12� ���* �Q$v �� I <����hGI =>q

����� #�O�)���) .���O� ��a��b* �����2 �� "��`"���Iy\���Ga* +�
�Q$v I�� ���T���	 ��Q)�q=0q7���G	 ��pR #�O�)��) 
@�$2 ��I .���+�� �*� �2� &�� &��^12� ��J] ��* "��=� ��I

 �Q$v +� &��^12� �� 7��G	 �pR ��]�* ��IL.��]�) �,)��� 
���Q$v T���� <����� ����� 7����G	 ����5�� �� ���I .���	�*�!=� =

���� ��1]��� ��Q$v m��7��� ��� "] �)��� <�() <���hGI
 +� ��J]�q�=�U "� #�O�)�) �qqq .�$�* �� #�O�)�) ��1��L

�E�� @�$2 @�$2 7��G	 +� wE�U ��J] ��I ����� � ���I
 .* m��7�� 4� .G�()�7* �����)�0(.���1�� "�a��b* T��� �� 

�� .a2 @�$2 �� �I �@�$�2 �(] ��9:* H=�� �=
 L.(��� e�) �I +� ���% =&��� �(�] LT�1h)=��J�� � )�*

 � �6	 [z2 = �)�� �)��O ���i ��J] 7��G	 ��5� ��a� ��*�
 +=� � ` ���O +�L@�$2 m�� C] +� �I �� &�� &� ] �I "

���j �� "*��� "]/.�* ThG*�) 7��G	 ��5�� � � T��� L���G)
 @�$2 @�51)� +� �a� wh(* &��� &��� m���� H=��� "� �I

 �� n^	�* T�1h)=�J�� �� ."�] .��$�2 <=�� [h��	�* m5)
 �7R� +� .h���� </ .* T�1h)=�J ��5�� L.O� JB` �� ����

 ��2�	�zI .,1��� 7��G	 ��af= �^U 7�) = 7��G	 ��I yNJ�i 
� ���7O�2� &���)��-�3(.<�T�� �� .2��� ���* ��I 

CKB 

ALB 

CK18 

HNF3B 

TTR 

TAT 

AFP 

G6P 

c-met 

B2m 

HepG240
%UVMSC 
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@�$2 7��G	 H�) � � ���= ���� � ��I@�$2 "� ��J! "J� ��I <���'GI = .��K� &��+/ 

��

_p* "$GR +� "a��b* <� T��	 �� �� ��O�� ��I/T���h	 �� �
 .* �J] � ���.��1]�� <��* �� L���J] T��h	 �� ��O�� ��I

 ����� ��1]���� "��$U�* �� L.��J$i #��=7��* +� .1��2N�=�J��
 ���� m5) �J] T��h	 T�1B:))��L�F.(L���a� "$U�* ��

 T�	�1���2�h)�M&���)����S . �]�1����2 ��u���%� +� .���h� 
T�]���1 ��-�"�$U�* "�� @�1����* "�$U�* +� ���O d�%�� L

@�	�)��) .*���)�.(���J] T��h	 +� "$U�* T�� ��LT��� 
@�$2 Y2�	 T�]�1�2�S ��I.* "1S�2 +�B)���)�q.(

a��b* +� ����B� ��"���I 7���G	 "� �*+ �� &��� #��?)� 
@�$2 g�)��	�zI ���B� T�*�J�/ <� <��� .2��� L���� � ��I

 �2� "1��O ���i "R�	 ���*)�q-�.(7��) ��f�U "a��b* ��
 .��5�� &�=� @�j �� <� T�� <���L���* .2��� ����O ���i

 .��h� </ <����� &�I�(��* =����J] 7����G	 ������	 w���\� +�
@�$2 �2� "a��b* T�� �� &��^12� ���* ��I .

T�	��]�1�2)CK ( � *N�� e�) +���I &���� Y�2�= ��U 
������ .��$��2 �$h��2� �� "��] ������ @����$1��� ����I

.* ����O)��.(CK-18 ��J] ���I @�$�2 ��������	 {���� 

.* ��� .�� % "� T�	��]�1�2 <� <��� L"a��b* T�� �� .�h� <
�]��* +� ����O ����i .�2��� ���* ��J] 7��G	 ��I.<���� 

@�$2 �� <� T�� ��I "1���) 7��G	 �� � ���= ���� � H��) "��
 .G] ���5* �*� �� &�I�(* j �� .7��G	 &�=�L</ <���� "��

 m��7�� c���	 �����..�* m��7��� T��� �,)���� ��)��	 ����
 ��1]�� �7��G	 � .��5�� ��I "&�� "1��O ��] "�a��b* T�� �� 

����.
AFP)Alpha Fetoprotein(���J] �]���* g�� .�� � R 

.�* mI��] ��J] T��h	 �� </ <��� <�7�* = &��� �����)��.(
= ����kh	 ����2�	�zI 7����G	 +� ����B��� ������	 ���6	 ���I
@� ,���2 _��I .��$��2 ;����S ����I <���*��I <���` = ���I
T�]�1�2 ���� ���i �I .�J] ��T� RL.h�������7�� ��Q$v 

<=+�1*�7O�)�71 �2 ��K�h�	��]�]�$O g�(�����	 LAFP =
�S�2 DNA .* r�]�2 �� �� ])�3L�0.(+� ����B�� ��

a��b*"��I 7��G	 ���� &�� #�?)� e��)�@�$2 "� ���� � ��I
 L��J] @�$2 <�*�=�AFP .����1�� �]���* g�� <��� % "�� 

��J] ��2� &��� �Q) �* .LmI=t�� T��� �� .�2��� ���I
 Y2�	 &�� #�?)��=� RT-PCR <���� <�7��* "] ��� <�() 

AFP [� .1U = �2� "1���) .)�� ` ���M	 7��G	 @�j �� 

#�?)� +�PCR @�96* +� &��^12� �� ��?* PCR L+� .)���� 
����,) &�I�(* <� T�� .<���� ���� &�� &�I�(* �2�� �p 	

 <� T��L$�2 ���G�	 &�=� e=��� +� #=� "�1^I �� @���� ��I
 �Q$v ng/ml�>��1]�� +� ��� .��5�� ��I .

�f�U mI=t� ��L<� <���TTR ����i .2��� ���* 7�) 
���O .</ <���� L7���G	 e=�� +� "1^I ��p` ���O +� [�

 �����O &�I�(�* C�a�f ���B� 4��E "� .����� <� T���
 ��1]��� +� ����B�� ���� .��9	� ��5) _�I .B���)=� ���I 

<�`HNF-1 =C/EBP .*����)��L�>.(LmI=t� T�� ��
 .B��)=� ��1]�� <��� HNF3β��1]�� +� .h� <�� % "� ���I

 �7��G	 m�� e��)� #�G	 �� "] .* <��� ��J] ��I+�2 L����
 _I = �� &�I�(* @�$�2 �� </ _�] <��� T� ` ���I 7���G	

 = "1���) �� </ <��� .��$2 <�*�=�HepG2 ��� �����	)�F(.
HNF3β�� ������ +� ����B��� "���U�) "��� = "1(��O <����� ���I
.G�Q 	 <�_I .��I .* w91* T�*�J�/ <�` "�� .��= ���O

.G) <� T�� <��� ��5�� "� ���i .��p 	���� .
<� �,�� +� .2��� ���* ��IG6P ��2� .�����a� T���

<� _�I ����=� T�� ni�= �� = "1��� m��7�� ���	 #�, I �� L
* @N512� �� <�*+ .�* 7]�$O ����	 �Q) +� ��R� �����)��.(

����a� �� m��7��G6P _�I L��Q$v �� m��7��� ��� <��*+
mRNA </ ���2�)�.(L���5�� &�=� @���j �� <� T���� <����� 

<�() ��1]�� �7��G	 ��� &� I� ��IHGF =OSM &���GI "��
Dex =ITS L@�$2 �=� �� ����� � ���I .G�(�)�7* ����=
� � .)�B)� H�)�2�.�=� 4����� e=��� �� #��O T� ��1]���

 ��J] ��� �b�2 &��)��O g�� "�� </ @�9�	� "�� "1B��= L
#�) "� .��$2MET �2� .<��h)��	=�� Y2�	 T��	=�� T��

c-met .* �] ���)0q.(T�� "� "R�	 �� "]HGF �7��G	 ��� 
.�* #�?)� "� ��S &�)��O @�h��* l��j +� �� ��S L�)��2�

 <��� ���c-met � <�� % "��]���* +� .�h ���J] 7���G	 ���I
 .* r�B6*���O .<� <��� .2��� LmI=t� T�� ��met "� 

�]��* +� .h� <�� % "�1��O �Q) �� ��J] @�$2 ��S ��I
�� ."1^I �� <� T�� .^�a�f ���B� <��� #��p` = #�2 ��I

 ��� <�().@�$2 �� <� T�� <��� �� 7��) ��Jk* @��1 ] ��I "
&�I�(* .^�af ���B� 4��EO����.

���=�� "B��5*��� w�<� +� .ua� <� .�2��� ����* ���I
 Y2�	 &�� #�?)� "a��b* �� "a��b* T�� �� � I <���hGI =
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@�$2 "]y��J��5	 �=� ��� �� H��) �� � <��S +� l1(* ��I 
@�$2 "� .p��(* �)��� 7��G	 ��J] ��IL.* <�() "�] ��I�

 ��]��* "�a��b* �� )�GI 7��) "a��b* T�� ��L<���� <����I
 T�	��]�1�2 = T�*�J�/��"1^I �� "�� #���p` ��	 @=� ���I
.* &��� .(��7�� wh� ��� .<� <���TAT  "�a��b* T��� �� 

@�$2 �� ��1G] <�7�* "� .1U = m��*+/ &�=� w] �� ���I
 .���U �� �� &�I�(* "1���) 7��G	 T��556* "�a��b* �� "�]

��]�*L"1^I �� Y5� &�I�(�* #���p` = #�2 ��IO�����.
<� <���c-met "1^I �� "a��b* T�� �� #���p` ��	 #=� ���I

 .��U �� �� &�I�(* "a��b* �� "]� I <���hGI =LY�5� 
"1^I �� &�I�(�* #���p` = #��2 ��I �����O)(.T��� ��

 <� <��� "a��b*AFP #=� "1^I �� Y5� )+=�`#���p (&����
 .��U �� �� I ���p` ��I <���� �� <�(�� "a��b* �� "] "�1^

 m��*+/ ����O &�I�(* .<����ITAT LCK-8 =G6P "�] 
�)�� .2��� "a��b* T�� ��L.2��� ��]�* T�556* Y2�	 

�)�()._IT� ` .�<���hGI =L@�$2 7�M* .G�()�7* ��I
 @�$2 "� �� <�B)� <��:12� �� = ��)��� 7���G	 ���J] ���I

 ��I+=��3=��m��*+/ #�?)� +� L<� +� .ua� <��� ���I
 "�a��b* �� "a��b* T�� c��1) "B��5* L�)��] .2��� �� ��J]

 .* <�() <�(�� <��� "] �I�ALB T�	��]�1��2 L��=G6P 
��I+=� ���3=��.�* &���� "�a��b* =� �I �� �� ����

.��U <� <��� "]TAT +=� �� <�(�� "a��b* �� ���� ��*� 
&���� m��*+/ +� "1^I ��p` �I <���� �� "a��b* T�� = ��� 

<� 7�)AFP +=� �� Y5� "a��b* T�� �� �3"�a��b* �� ��*� 
��I+=� =� �I �� <�(���3=���� &��� ..�<���hGI =

"��$U�* =� �=� g��� +� _��I ���Q$v = ���q+� #�O�)���)
HGF </ �7��G	 Y�6* = �)��] &��^12� ��i�� �I ���� #��2

.��U �� "a��b* � )�GI "a��b* T�� �� "]� I hGI =<���L

�Q$v +�>q+� #�O�)�) HGF =�q�� #�2 �E�� Y�6*
 �� &��^12� �7��G	)�q(.+� w�E�U c��1) �� "] .	=�^	 ���

 ���� ���R= ��]�* "a��b* =� �� "a��b* T��L��2� T�hG* 
@�$2 �+�2��R P�( * �� &=N% ���� � ��IL�� 4=��^	 "�� 

</ �7��G	 Y���� ���� YJ	�* 7�) �I.
1���""�1��� &��  ] w�Gh	 .%�) "� L"a��b* T�� ��I ���I

 .$Ji "a��b* <���'GI = .��K� ��)��	 </ .j �� "] &��� �.
@�$2 @�$�2 7���G	 +� w�E�U ��J] ��I .G�(�)�7* ���I

 r�R �� H�) � � ���= ��� ����	 T��O T�)��2=� �� �)�
 .* ��� =���O "?�1) <��	 "]@�$2 ���� � ��I .G�(�)�7*

 ���=� � .)�B)� H�) .I�,(���*+/ o�2� * Y����� ��6	
 @�$2 "� 7��G	 "� ���i .* ��J] ��I "B���5* "�` �O� � ���

 <� .)��� w���=�� �a��b* ��� "�a��b* ���* ��I"���I .�$Ji 
<� +� .ua� ���* �� <��� w���=�� "] �2� T�� �,)��� ��I

 @�$2 .E�91S� +� .ua� ���* �� = "��(* ��J] "J� ��I
<� �2� 4=�^1* 7�) �I)0�(.

	���� ���� 
&��� "� "R�	 �� .* L&�� oB] ��I ����O "�?�1) <���	

 @�$2 "]�� � ����= ����R +� l1(* .G�()�7* ���� � ��I-
@�$��2 "��� 7����G	 .����)��	 LH���) ���� �� ����J] "J��� ����I

.* � ���.

������� 
 ���  
������ o����i �� mI=t��� T����?(��)�� "��*�) <�.����� =

4�%�B* ��I����* .h��7� #��$% &�,(�)�� .= <�1�2��] 
+�� &�,()������ "] �2� &�� #�?)� &�()�*�] �T�2=�"$+�

T��&�,()�� =�)����i .*.��� .
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Abstract 
Background and Objectives 
Umbilical vein mesenchymal stem cells (UVMSC) which are multipotent precursors have 
been recently isolated. They are capable of differentiating into various cell types including 
neural and cardiac cells. In this study, the differentiation ability of human UVMSC into 
hepatocyte cells has investigated with concentration on hepatic genes expression profile. 
 
Materials and Methods 
The UVMSC were isolated and cultured in differentiation medium containing hepatocyte 
growth factor (HGF) and oncostatin M (OSM) using two step protocol. Differentiation of 
UVMSCs into cells expressing liver-specific genes was investigated by RT-PCR and 
immunocytochemistry. 
 
Results 
The cells showed the remarkable transition from bipolar fibroblast-like morphology to  
epithelial and polygonal shapes. The temporal gene expression pattern of hepatocyte-specific 
genes such as CK8, CK18, HNF3β, c-Met, AFP, TTR, G6P, Transthyretin, and ALB were 
detected during differentiation. The immunoflourescent analysis also showed that the 
differentiated cells were stained positively for CK-18 protein. 
 
Conclusions 
Findings indicate that UVMSC has a potential for differentiation into the  hepatic like cells.  
 
Key words: Umbilical Veins, Mesenchymal Stem Cells, Hepatocyte Growth Factor, 
Oncostatin M 
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