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Effect of Kangxianling on TGF �1 /Smad Pathway in the Hearts of Mice with Chronic Renal Failure
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Abstract:Objective�To determine the effect of Kangxianling decoction (KXLD) on the transforming growth factor �1 (TGF �1 )/Smad

signaling pathway in the hearts of 5/6 nephrectomized mice model,and discuss its mechanism. MMethods�C57BL/6 male mice were

performed 5/6 nephrectomization to create chronic renal failure.After the models were established,mice were randomly divided into

model group,KXLD group,and Valsartan group( n �9).The mice in KXLD group and Valsartan group were administered with KXLD 20

g/kg,and Valsartan 20 mg/kg,0.5 mL/d,respectively.The mice in model group and sham operated groups were given 0.5 mL water	
The mice were sacrificed after 22 weeks of treatment,cardiac collagen areas were examined,the levels of TGF �1 ,Smad3 and Smad7

mRNA expression were observedby real time PCR method	Results�Compared with sham group,cardiac collagen areas,TGF�1 ,

Smad3 mRNA were significantly increased (P �0.01)and Smad7 mRNA was significantly decreased ( P �0.01) in the model group.

Compared with model group,Smad3 mRNA was improved(P �0.05),and cardiac collagen areas,TGF �1 and Smad7 mRNA were at�
tenuated significantly ( P �0.01) in the KXLD group.Compared with model group,Smad3 mRNA was improved (P �0.05),while cardi�
ac collagen areas,TGF �1 ,Smad7 mRNA were attenuated significantly ( P �0.01) in the Valsartan group.There was no difference be�
tween valsartan group and KXLD group.CConclusion�KXLD can protect heart function via TGF �1 /Smad signaling pathway	
Keywords:chronic renal failure;Kangxianling decoction;heart;transforming growth factor �1 /Smad pathway

�� ���������	
�������No.SHGZS 2017027�
!"#$�1.������	��������� 210029��2.������	�������
%&!"� ����E mail�haligun59@163.com

'()*������� !"�# .$%&'()*+,-./0 TGF �1 /Smad12345�J�.�6�78/9:;<=>�2019�17�3��361 364.

������6�78/9:;<=>���?�@A��BA�C



��()*+,�CRF�DEF3()*0G<�CKD�
HI3JK7L�M<N�O�PQ*-RS*:;3
TUV*WX%YU Z?[�()*+,3H<\
]^_`?a bc�d/:;G<e()*+,<
fghij3 50%k��1��/:;G<<N�3lm
n_op/�qr!stuvwxTU#�2� jy�z
�{|}~���*+,3�IV��/:;�H�

�o���	���3�� ��:;����U�
�~�V:;���"���$�����F� 3
�¡�¢'£*¤¥�¦)§UVK¨C*+,<f
3©¡�ª«¬~ �®¯°$%&'()*+
,-./0�±²³j´ �1�TGF �1�/Smad 12

345�µ¶·�¡¸~ 
1�+,-��
1.1�¹º
1.1.1�u»�¼½¾ 8¿À C57BL/6-.�ÁÂÃÄ
Y1ÅÆÇ�u»F¬ÈÉ�Ê������	Ç�
u»�/ËÌÍÎ�ÂÊ�Ï!ÐÑ 
1.1.2��»ÒÓ��$%&Ô��ÕÖ 12 g�×Ø 15

g�ÙÚ 12 g�Û�Ü 9 g�ÝÞß 15 g Ê�����
�àáâ�ãä 20# 25 min åæçèé�êë 80

mg��ÃÄìÆ~�F¬ÈÉ Trizol Reagent í

RNAîáÓ�ïÁÂð� Invitrogen ÈÉ�Çñò�
 óÓ�ïSô�õÓ�ïÁÂö TaKara ÈÉ�
Masson÷øÓ�ïÁÂùÄú�²»�E 
1.1.3�ûü�ýþ��¸��� LEICA ÈÉ�!�� 
��/¸ ��� EppendorfÈÉ�!	
�S���
�����Ç���F¬ÈÉ�!ViiA 7 �Çñ ó

PCRû�ð� ABIÈÉ²�� 
1.2����� Platt �ú�()*+,-.���-
.�©)ÍÎ 1¿��¸�-.Ëo� 
Ô�8!�
V 
Ô�27 !��k 2%"#$%& 0.07#0.08 mL

�¦-.'(�)�-.*+�,-./01Ë23
p*4�5p6789 1.5 cm :;<=>?�@AB

SCD��'E�,mp*�F�¿GÔHS*PE�
I=JK�LMN�O*AX�Pè�QR:�S8C
DSAB 7 d�I�¦-*T�O � 
Ô!F
�p-*PE�
� 2¿UVW:X:CY�̄ °��

DZ�¤ 
��[��¤���¸� 
Ô-.Ëo��Ô�9
!�!åæçÔ�9!�!$%&Ô�9!� $%&Ô\$
%&�ã� 0.5 mL ]^��»_`o 20 g/kg �êö 1

a�åæçÔ\åæç 0.5 mL]^��»_`o 20

mg/kg�êö 1a���ÔV� 
Ôb\#ócdÑ
]^�ef]^ 22 ¿ Ç�K�ñ���ÔS$%&
Ôgh 6!�åæçÔ!� 
Ôh 7! 
1.3�,¹�gÔ-.URiO,:��j�k@l
m�,/0�²NnÑop�qrstÑË�k,�uË
p/�vw 4%sxyz�¦ Masson ÷ø�{|è

i�{�htuË/0vw�};�}v£$80 %~
��¡ 
1.4�/0èi�{3$��Masson ÷ø�-.3/

C%Y^��ø�èi%Y^�ø ê����¸�
, 4� ����¡ Image Pro6��Ë����¦Ë

��$�êÔ/0èi�{e����3�Ë$ 
1.5�-./0ÔH TGF �1!Smad3!Smad7mRNA

3n��M$80 %~��,m-./0ÔH���
Trizol�P��¦ RNA 3îá�¡��Ë�X E�
á, 2&g3 RNA�{�� DEPCÑ���{� 8&L 
� PCR;��a�w�5'RT buffer 0.8&L�Inhibitor
0.4&L�10 mmol/L dNTP mix 0.4&L�Transcriptase 0.4

&L��JK�{o 10&L � PCR ���a�w

�~������`� ¡¢£¤ RT�» 1&L�SYBR
premix ex taq 10&L�RT Primer Mix 1&L�RNase Free

dH2O 7.6&L�RoxII 0.4&L�í�{ 20&L ¡ò� ó
¥¡3 PCR¦LE§¨ 96© PCRª�«ñ�/�v
wò� ó PCRû��¬ ©®��95 % 15 s ¯

°)�95 %5 s°)�60 %30 s±²�40 �³´ ��
µ¶·¸¹º PCR©3»¼) ½»¾¿�TGF �1

� À CCACCTGCAAGACCATCGAC�8 À CTG�
GCGAGCCTTAGTTTGGAC��»³` 91�Smad3 �

À ACTAACTTCCCTGCTGGCAT�8À ACTGGCTG�
TAGGTCCAAGT��»³` 183�SMAD7 �À CTCT�
GTGAACTAGAGTCTCCCC 8À GCTCCAGAAGAAGTT�
GGGAATC��»³` 163 k GAPDHo�Ø 
1.6��{	:N�W¡ SPSS 13.0 ���¦�{	

:N�Á�kbÁ(¡¢Â�x ( s �n��sÔWbÁ
$�W¡Ãj��ÂË��ÄÄ$�W¡ LSD t Å

� k P �0.05n�Â¼F�{	ÆÇ 
2����
2.1�'-./0èi�{345�Ò� 
Ô$��
��Ô3-./0èi�{	ÈÉ��P �0.01��$
%&ÔVåæçÔÒ��Ô$��/0èi�{	È
Ê-�P �0.01��Ë$%&ÔÒåæçÔÔW$�Ì
�{	ÆÇ ÍÎn 1 

����� )*+,-.-/01�,
203+,4-5�
4+6-7-8+)+,-0,)
�8+0 )-�-9�06
.)12
�8+.-
.-�3:;<=><?�����6@A	���,@	�



. 1�/0123456789:�x ( s �

ÔÏ !Á èi�{�%�
� 
Ô 7 2.52(0.93

��Ô� 6 31.10(5.121�

$%&Ô 6 19.57(1.932�

åæçÔ 7 18.90(1.592�

��Ò� 
Ô$��1� P �0.01�Ò��Ô$��2� P �
0.01

2.2�'-./0ÔH TGF �1!Smad3!Smad7 mR�
NAn�ÑÐ345���Ô TGF �1!Smad3 mRNA

Ò� 
Ô$�	Èa �P �0.01����Ô Smad7

mRNAÒ� 
Ô$�	ÈÑÒ�P �0.01� ÓÔ�
Ò��Ô$��$%&ÔSåæçÔ¥	ÈÑÒ TGF

�1 mRNA3n��P �0.01��ÑÒ Smad3 mRNA 3n

��P �0.05��$%&ÔÒåæçÔ$�Ì�{	Æ
Ç�P B0.05� �ÓÔ�$%&ÔSåæçÔ Smad7

mRNAÒ��Ô$�F	È�a�P �0.01��ÄÔW
$�Ì�{	ÆÇ�P B0.05� ÍÎn 2 

. 2�/012340; TGF �1�
Smad3�Smad7 mRNA<=.>?@9:�x ( s �

ÔÏ !Á TGF �1 Smad3 Smad7

� 
Ô 7 1.16(0.26� 1.37(0.96� 1.06(0.13�
��Ô� 6 5.48(0.531� 2.94(0.191� 0.53(0.081�

$%&Ô 6 3.23(0.333� 2.30(0.443� 0.84(0.132�

åæçÔ 7 3.07(0.683� 2.27(0.533� 0.72(0.072�

��Ò� 
Ô$��1� P �0.01�Ò��Ô$��2� P �
0.05�3� P �0.01

3�A��
��()*+,<f/:;G<3H²\DÕ*0G
<*]Ö�3 5#10��MNn_o/�q�!/C×
:!/Ø+,V/Ù)Úg ð� :ÛÜ8ÝÞ�
ßPà�*0G<áo/:;G<3â� ãj

��3� ()*+,½ä3/:;G<Òå:!æ¶X
çè!
é�tê!ëU©ì!Lu*� :;���ì

í!TGF �1 /Smad 12#sîj�F� 6�3Ó
ÔMNoï:;!'�:N!ð�V±ñ# 
��()*+,���	��Ìy<����·MN
n_òÚ�£Có<DC�ôDCÑõD#ö÷�d()*
+,½ä3/0<°øù�£C/úDClûD#ö÷ 
���üýþo<3��<¸o*���!�:�
�����	d³��
�/v���/�EÎ�ö
Hdo< à�«í:U�!�*��3ÓÔ����
�$%&�]������� $%&��×Ø)


��Ú/!����:í:�Þß)Ð�Ú�!*���*
í:�ÕÖ)Ð�Ú/�!������í:�Û�Ü)
��Ú�^!��!/!���¼���í:�ÙÚ)��
Ú/!�!����:í: u»Ç�H_$%&¥�
~()*+,�.*ÔH TGF �1 /Smad 123�`

n���~����XÉ²V{x�������X3
Ñ¶� F��*%YUV!"*¤¥3�¡�4� #
$$%&Ô�¥Z1���*¤¥d%&¤¯'*¤

¥(T½ä3)z/C%YU#/0<°�F*+,
w3� 
���o�-Èþ3�%YU²³j´ TGF �1�ò
��/C��V*-R����X38�Ò.{��
1� Smad12#�//!*%YU3�0�5� Smad

123þoØÒ«sîiH)V4H)/0G<3²

N<N�0�5D TGF �1 ¾678129/N3:

©j´�ò3 TGF �1 1���En���;u��
��¾678ª��<��¥=>?�j3�õMd
@8·8Àj´3n� �nP�o TGF �1 8

Àj´3 Smad33ìí�¥1���/C%YU½

ä/�/A�6� �/�³C:£ÛØBCD3EF
8�Smad3�¡ÉG�d Smad7 �¡%H��IJ�
�« TGF �1 �/C%YUV/�/A3HI�7� 
Smad7ò�~/C�%Y��èiKL38���o
�~� Smad�5Ò TGF ���M8»�3 TGF�RI
NO)78��º Smad2!Smad33¾678�0��
~/�/A OyP��Smad7 Q¥ÒR'©3:©

S�78�1�Ë¶ TGF �1 @83 Smad DNA M

8»#�Täª�~¾6123�¡�8� 
��Ç�7U	����Ô3-./0èi�{�
� 
Ô	ÈÉ��á�/CWXm_«P	3%Y
U�ÊyòÎ�()*+,½ä/0<°3[�D�¤
3 $%&ÓÔ�-./0èi�{Vª«P	�
��nP$%&¥��/C%YU�Md45()*+
,½ä3/0/A åæçD»¼) AT1 ���$

��¥�º:;���"d F$��ÉWV%YU
3:© �$/C%YU���$%&ÔÒåæçÔ
$��Ä�Ì�{	ÆÇ�á�$%&ÒåæçÔ:R
Ù ÓÔ�$%&Ô3 TGF �1!Smad3 mRNA ��

�Ô8=�Smad7 mRNA 	È�=�Òåæç$�Ì
�{	ÆÇ�nPX�¥1�=> TGF �1 /Smad 1

2HY$/C%YU3:U 
��Z�E[�$%& F'$()*+,½ä3/
C%YU�¡�·�¡¸~ò¥Ò8= TGF �1 V

Smad3 mRNA3n�!�= Smad7 mRNA3n�F� 

������6�78/9:;<=>���?�@A��BA�C



BC���
�1��\],\^_,`½ .()*¤¥+,Õ�8�/:;G<H<¸

~3��I�J�.�	�²	Ý,2006,19(10):939 942.

�2�����*0</:;�H�=ab�Ô .��c4()*¤¥+

,Õ�/:;�H�3=a�J�.�Æ*0<=>,2001,17(2):91

94.

�3��CHOBANIAN A V,BAKRIS G L,BLACK H R, et al .The seventh

report of the joint national committee on prevention,detection,evalua�
tion,and treatment of high blood pressure: the JNC 7 report�J�.
JAMA,2003,289(19):2560 2572.

�4��def,�g,���,# .$%&�'Ã.hi;j��. TGF

�1 Smad12345�J�.��<N²N=>,2008,24(12):2423

2427.

�5��GAULDIE J,BONNIAUD P,SIME P, et al .TGF beta,Smad3 and

the process of progressive fibrosis�J�.Biochem Soc Trans,2007,

35(4):661.

�6��HUANG J,QIN G H,HU C X, et al .Effects of transforming growth

factor beta1 and signal protein Smad3 on rat cardiomyocyte hy�
pertrophy�J�. Chin Med J(Engl),2004,7(10):1471 1475.

�7��BUJAK M,RATKAJ T,BAUSLONCAR M, et al 	Microarray analy�
sis of dupu ytren' Disease cell:the profibrogenic role of the TGF �
inducible P38 MAPK pathway�J�	Cell Physiol Biochem,2012,30:

927 942.

�8��kl,2P,�m,# .nYco'¼p*�q�@83�./C/

A� TGF �/Smads¾678123�¡�J�.�r�	Òst,

2013,33(11):1475 1479.

�uvöC�2017 09 07 �
�wxy �!½�

����������������� !"#
���1����2����2����3����3�4


��������n�����R��-.����#������������������de��n��������
#���������n�������������n��u 1Q�M:�jk����� 1Q���t�no��Q �l¡
¢�£¤¥¦§R�¨©�P �0.05 ª P �0.01��Z[ 3 d�M:��jkno�����Q �jk��«¬�t�l¡«¬�t
����t�P � 0.05ª P � 0.01�������n��p®¯������-.�
������n����������������������t

����������	������	���������
�������	������	����	���������	���	�	���

�� :ÛD�î<0³!<EM=!z��ts3(
)G<�1 2� ({{D :Û|� :ÛEz�3�
H�t��G<�0��}~<f�[«(ò��3C
��3��z���4�!���5�!���6�#E��ÖÖD :Û
z�3MN�t�d�I�t3����_F3ÓÔ�
��3���¢5J|�0`c45�<f3²í
Xó 
������ÓÔ :Û3��� :Ûst��J
s3D������ÖzF|�su0��V���
�3�t�7 9� ��ÑÛ�Ê�*!���!��!�
�!�� 5 ���Ô��·����* FÐ���!

!"#$�1.Æ� ¡��¢£F¬ÈÉ�¤¥,¦ 518110��2.6ù

§1�	²¨©	Ò�0	��3.ÃÄ����	�4.����©	�
���E

%&!"� ª«¬�E mail�shaojingli2004@126.com

'()*���®¯¯�°±²�# .��ÑÛ��-.���3³�!
³m�¡��J�.�6�78/9:;<=>�2019�17�3��364 367.

¿´Rµ3¤:�10 11��st�Ö¡£����P¶�!
·¸#��_°�N��Ç�*¥ï�:;��¶�
�C¹3���º����} FÐ���P¤�Ò�
*R»8�¥ÉGÑÛ¤:�á ' :Û<R��t
3ÓÔ:U�12������!��#·¼�Ë3F�s
tV�r�Ý½�}H_F³�!³m3�¡�13 14� 
�d��£��ÑÛ�T�³�!³m�¡3F��
Ý½�¾ �®1�¿ÀÁ�Ç�!�ª�Ç�!
�Â�Ç�[ÃÄ��ÑÛ�3³��¡�1�ÅÆ
Ç�ÃÄ��ÑÛ�3³m�¡ 
1�+,-��
1.1��»SÓ����ÑÛ�Ç¨�Æ� ¡�ÈÉ�
��F¬ÈÉ��£Ê6�201606��ËÉÌÍ�µ�
����ÎÏ��!ÐF¬ÈÉ��£Ê6�BJ19030��
c6Ñ� �Ò¥¾Ó~� F ¬ È É�� £ Ê 6�
160601��¿À�����U	Ó�F¬ÈÉ� 
1.2�ûü�Ô¥�ªû�RB 200��JÕÖ��F¬
ÈÉ��Â�û�PL 200��JÕÖ��F¬ÈÉ�Å
Æû�TST 100��JÕÖ��F¬ÈÉ 

����� )*+,-.-/01�,
203+,4-5�
4+6-7-8+)+,-0,)
�8+0 )-�-9�06
.)12
�8+.-
.-�3:;<=><?�����6@A	���,@	�


