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ABSTRACT: OBJECTIVE  To investigate the effect of salidroside(SDS) on the expression of transforming growth factor-β1 

(TGF-β1) in lung tissue of acute paraquat(PQ) poisoned rats. METHODS  All of 130 SD rats were randomly divided into 

normal control group, model group and SDS group, the latter two groups were then divided into 1, 3, 7, 14, 21, 28 d group. The 

rats of model group and SDS group were given a single dose of PQ(20 mg·mL

−1

) intraperitoneally to induce lung injury, and after 

1 h, the same volume of saline and SDS(10 mg·kg

−1

) was intragastricly administrated respectively per 12 h. The rats were 

executed in each time point, and use methods of immune histochemistry and real-time PCR to observe the TGF-β1 expression of 

both protein and mRNA level. RESULTS  The expression of TGF-β1 in model group and SDS group were significantly 

increased compared with normal control group, and peaked at 7 d after injectd PQ intraperitoneally. Compared with model group, 

the expression of TGF-β1 was lower in different time points(P<0.05). The level of TGF-β1 mRNA was increased at the first day, 

peaked at the 14th day and then returned to normal at the 28th day. Compared with model group, the level TGF-β1 mRNA was 

lower in SDS group from the 3th day to 28th day(P<0.05). CONCLUSION  TGF-β1 is involved in the pathological and 

physiological process of pulmonary fibrosis. SDS can inhibit its expression, and alleviate the lung injury induced by PQ. 
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����(i������� �¡¢£ PQ+/

]�@RS¤¥¦§h�-β1(TGF-β1)mRNA ¨©

�ª�«¬ SDS ! PQ +/]�?�@A#��

���8=a% 

1  ����� 

1.1  ®¯ 

°±²³´ SD ]��µ�130 ¶�·¸¹

190~210 g�º»¼+½{]¾��®¯+¿ÀÁ�

Â(°±²ÃÄOÅÆÇÈ%®¯¦ÉÊ6�ËÌ

SCXK(»)2008-0022�®¯Í�Ê6�ËÌSYXK 

(»)2008-0115�ÂÎb�ÏmÐÑ%®¯Ò�Ó

ÔÕÖÇ×�ÓÔØ��ÙÆÚÇÈ% 

1.2  Û× 

PQ(ÜÝÞßàá�`âã�20%KL�ÑËÌ

GB19308-2003)äSDS(+å{æ¦¯aæçèé�

ÑËÌCY90076�êL>98%)äTGF-β1ë�ì(Santa 

Cruzâã�ÑËÌSC-146)äíîR¥ë�ì(+ï

ðñâã�ÑËÌPV-9001)äò¤óë�ì(TaKaRa

âã�ÑËÌRR014A)ä5deôõö��÷ø�

ùúm;<(ûå Media Cyberneticsâã)% 

1.3  ®¯�R�üýaþ 

���]�&�C 13 R��R 10 ¶ÌÅ

Æ!�R�üý!�R(� 6 R���C PQ �/

� 1 dR�3 dR�7 dR�14 dR�21 dR�28 d

R)�SDSopR(� 6R���C SDSop� 1 d

R�3 dR�7 dR�14 dR�21 dR�28 dR)%

Ò����	
 PQ	J���aþ?� PQ+/

@A#üý�PQ	J{KL 20 mg·kg

−1
%üý

!�R	
 PQ	JäÅÆ!�R�������

X�¦m��äPQ �/� 1 h�SDS opR��

��� SDS 10 mg·kg

−1
��� 12 h �� 1 ��

2 �·d

−1
% 

1.4  Ó�Ò��ç� 

ÅÆ!�R
� 1 x�������]�ä

üý!�R� SDSopR��(�/� 1�3�7�

14�21�28 d ����� 10%�l !����

]��"#+�@RS
−70 $%&+�Y'�% 

1.4.1  @RS(mç�)*   #+�@RS�

4%+!,è�-./0�u123-4v(HE)�ö�

56O¢£@RS(m¾7¥% 

1.4.2  íîR¥��è@RS+ TGF-β1 ¨©8

 uíîR¥8�   "9R®¯RS:6e;

<�=>�?@J(PBS)A�"<0.5 cmB0.5 cmB

0.1 cm RSCä,è�/0Ì� 4%5D+!

(0.1 mol·L

−1
 PBS�pH 7.0~7.6�E 0.1%DEPC) u

,è��FG 30 min�80%FG 30 min�90%FG

30 min 2��95%FG 30 min 2��100%FG 30 

min 2��H+IJ� 30 min 2��55 $-.+

30 min 2���Kaü�/0RSCäLMÌ�N

L 5 µm�RSLMO
�5DPQ>OR�ST

M��60 $�UäV.�W�Ì�LMX
H+

I+ 5 min 2��100%FG 5 min 2��95%FG

5 min 2��90%FG 5 min 2��85%FG 5 min 2

��75%FG 5 min 2��YZ�@A�PBSA 2

�ä1%+G[\��]^ 10 min�_`�A 1�� 

PBSA 3�B5 minäLM�abcdefJ�]

^ 10 min�PBSA 3�B5 minäLM�abÅÆ

ÜgI°hiJ�]^ 20 min%jk5lJ·�

mA%LM�ab��c·(�cnopqCÌ

1�100)�4 $�U�PBSA 3�B5 min%LM�

ab¦¯3¥�Hc·(IgG)�37 $ 20 min�PBS

A 3�B5 min%LM�abrstÓuvwxy

3à�J(S-A/HRP)37 $ 20 min�PBS A 3 �B

5 min%DAB DöÌÍ� DAB Döë�ì 1 mL

_`�bDö� A�B�C9 1a�z{�bGÓ

���Dö 6 min�|��A%123f���}

1 min�|��A�1%�>~��¥�1%���
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���hM%D�6¢£Ì����R�!�R
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dm�( Pubmed ���+�k'ç��h�

DNA�mRNA 8�� GAPDH ���Ò��¯�

��1 Primer Premier 5.0��� �O �¯ä

Ò�¡5è¹ RT-PCR�ç� TNF-β1¨©¹%�

¯��¢¨ 1% 

1.5  <�¾�m 

����£> sx ± ¨¤�Ò� SPSS <��

1 17.0  u�ù%9R¥��p¦Ò� One-way 
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� 1  ������ PCR ��	
������ 

Tab. 1  Real-time PCR reactions for each gene-specific 

primers 

�� �� � � 

��ä 

./bp 

TNF-β1 TNF-β1-F 5′-GAGATGCAATGCTATTCCT-3′ 101 

 TNFβ1-R 5′-CGACGTCACAGCGCACTT-3′  

GAPDH GAPDH-F 5′-CCTCAAGATTGTCAGCAAT-3′ 141 

 GAPDH-R 5′-CCATCCACAGTCTTCTGAGT-3′  

2  �� 

2.1  ]� PQ+/¨« 

 ]��/� 0.5~2 h ¬MN«�®m¯�

 ° �¹±²�³´�µ¶�·¸��.¹º�

»¼b�ä12 h �½«¾¿ÀÁ�Â¾»¼�

FG»¼ÃÄ�ä1~3 dÅÆ u�bÇ�»¼;

<BC�D�È&·¸¹OP��É8IÊ�¨

«ä7~14 d �ËÅÆÌÍ?Î�»¼;<A#±

Ïä14~28 d Ð�«»¼ÑÒb��Â¾»¼%

üý!�R�Ó 12¶�SDSopR�Ó 4¶% 

2.2  @RS(mÔ7 

 HE �öD¤üý!�R 1�3 d «�DÕ

�IúÖÂ�|I�@×�Å¨«�@×¥��

D4Ø�@×��|ÙÚ��ÛJ�Ü��J

�RÝ~�È�I8����XÞä7�14 d@

×�Å�Ú�é±Ï�ßÜàdáâmÚ½ã

��mä�L4¦ä21�28 d 6¢@RSåæ�

@áâ¥�]¹àdáâçX�@×¥�>8Ü

�@×�èàd�áâéyê��ÅÆ@×)ë

³ì�FG«áâíîïRS�«ðñ�@

cÛ%SDS opR9Qò@RS(mÔ7�üý

!�R�ó�ô(7�L�!¦Ï%)*¢÷ 1% 

2.3  íîRS¥¾ç�@RS TGF-β1�¨© 

�ÅÆ!�R�p�� 3 xõüý!�R�

@RS TGF-β1 ¨©������8íîR¥8

��DE4b(P<0.01)�(� 14 x©öB]÷�

� 28 xQ�@RS TGF-β1 ¨©�DOP�øÅ

Æ%�üý!�R�p�SDSop 3�7�14�21 d

� TGF-β1 ¨©������8íîR¥8�O

P�©ª�<�¾��(P<0.05)%)*¢¨ 2~3% 

2.4  ]�@RS TGF-β1mRNA �h¨©�¡5

è¹ PCRç� 

]��/�@RS+ TGF-β1mRNA¨©¹ù

¦úÔ7��/� 1xMN�TGF-β1�h¨©M

N4b�&'Q¥ùû��h¨©¹ÌÍ4b�

üý!�R� SDSopR£(� 14x¨©©öB

ü÷(P<0.01)ä� 28 xQ��h¨©�øÅÆ%

ý SDS þ� 3�7�14�21 d�]�@RS+ TGF-β1

¨©¹Ô7�!}¨�©ª�<�¾��

(P<0.05)%)*¢¨ 4% 

 

� 1  ��������� 

Fig. 1  Rat lung tissue pathological features 

� 2  ����� TGF-β1������ !"#�$%(n=10, 

sx ± ) 

Tab. 2  The measurement results of  rat lung tissue expression of TGF-β1-positive cell count (n=10, 

sx ± ) 

�E��õ\/% 

Ê � 

1 d 3 d 7 d 14 d 21 d 28 d 

�	º»Ê 16±1.41 


�º»Ê

 

17±1.32

 

22.33±4.51

1) 

28.67±4.16

1) 

42.39±6.38

1) 

36.50±5.12

1) 

17.59±2.55

 

SDS L�Ê 16±1.51  20.73±3.73

1)2)

  25.67±4.23

1)2)

  35.31±4.54

1)2)

  28.49±4.55

1)2)

 16.53±2.23 

¹5�	º»Ên�	

1)

P<0.01�
�º»Ên�	

2)

P<0.05½ 

Note: Compared with the normal group, 

1)

P<0.01; compared with the model group, 

2)

P<0.05. 
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� 3  ����� TGF-β1&'��()��*+"#�$%(n=10, 

sx ± ) 

Tab. 3  The measurement results in lung tissue TGF-β1 protein expression by immunohistochemistry scores (n=10, 

sx ± ) 

��Ê«�/ 

Ê � 

1 d 3 d 7 d 14 d 21 d 28 d 

�	º»Ê 2.15±0.21 


�º»Ê 2.75±0.23 4.76±0.87

1)

 8.65±2.23

1)

 12.41±3.44

1)

 8.43±2.43

1)

 3.45±0.98

1) 

SDS L�Ê 2.65±0.20

 

 3.85±0.76

1)2)

  7.15±2.19

1)2) 

 10.15±2.87

1)2)

  6.42±2.11

1)2)

 3.15±0.43

1) 

¹5�	º»Ên�	

1)

P<0.01�
�º»Ên�	

2)

P<0.05½ 

Note: Compared with the normal group, 

1)

P<0.01; compared with the model group, 

2)

P<0.05. 

� 4  ����� TGF-β1mRNA����"����#�$%(n=10, 

sx ± ) 

Tab. 4  The measurement results in lung tissue of TGF-β1mRNA gene expression by quantitative fluorescence (n=10, 

sx ± ) 

Çº�� TGF-β1 mRNA ��` 

Ê � 

1 d 3 d 7 d 14 d 21 d 28 d 

�	º»Ê 1 


�º»Ê 1.55±0.21

1)

 3.34±0.45

1)

 6.43±1.21

1)

 7.21±2.11

1)

 4.23±0.88

1)

 1.16±0.33

 

SDS L�Ê 1.45±0.23

1)

  2.35±0.26

1)2) 

 4.12±1.14

1)2) 

 5.32±1.45

1)2)

  3.22±0.54

1)2)

 1.10±0.21 

¹5�	º»Ên�	

1)

P<0.01�
�º»Ên�	

2)

P<0.05½ 

Note: Compared with the normal group, 

1)

P<0.01; compared with the model group, 

2)

P<0.05. 
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�����  ������� 2��	
�������������������  �♂SD���������

 8!"#$%&'()*+, 25 mg·kg

−1

-.�	
��/�#0/12"345678�	
/�69�����

:;69����<:;69����=:;69>?@A6#B6 10CDE� 8C�FG����� 8!"#$%

&'HIJKLM-KLMNOPQ#�RS�T6�UV 0#2#4#8!WXYZ[\]$^�(FBG)DV 8!WYZ^

_`abc(TG)9defg(TC)9=hijk(LDL-C)9�hijk(HDL-C)9l]$^_mn,(FINS)Dopqr

st��#��6uvYwx`yz{|}~(GSH-Px)9�{|}�|~(SOD)��l�>�(MDA)��DHE��"�

�����
��|D�'��������q������	  ��	
/�6��#����<9�:;6 FBG9

TG9TC9LDL-C9FINS ������=#HDL-C ��(P<0.05)D�	
���6u{|������#����<9

�:;6�	
�� SOD9GSH-Px �������#MDA ������DHE ��� #X����¡¢6���£

¤¥����¦§#�£¤¨©ª«¬��'��q®� #�����:;6�¯5°±Iq�_²³´µ¶·�

�
  ����¸�=�	
��^�9^#¦¹�£¤¥��#º»¼½�������#¾��4-¸¿�¾

�À�6uÁ{|��#¦O�	
��6u�ÂÃÄÅ� 

�������D>��	
D����q� 

                              

������>ð�;�PQ(2013225305)��>?��� !"�;��(Y2012E022)  

���	�#$	�	��	@Aþ    Tel: (0416)4673117    Email: ly0924_1979@163.com    

*


����%&	'	!�	"#    Tel: 

(0416)4673465    Email: jzyangjing@gmail.com 




