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ABSTRACT: OBJECTIVE  To explore the possible therapy mechanisms of ganoderma lucidum polysaccharides on asthma 

inflammation, the expression of glucocorticoid-induced tumor necrosis factor receptor (GITR) and its ligand (GITRL)at 

asthmatic rat alveolar macrophages were observed. METHODS  Forty Clean-level SD rats were randomly divided into four 

groups including asthma group, control group, dexamethasone intervention group (DXM group) and ganoderma lucidum 

polysaccharides intervention group, alveolar macrophages were separated and purificated from the bronchoalveolar lavage 

fluid(BALF). And the expressions of GITR/GITRL mRNA and protein at alveolar macrophages were detected respectively by 

Real-time quantitative reverse transcription polymerase chain reaction(QRT-PCR) and immunocytochemistry. RESULTS  The 

expressions of GITR/GITRL mRNA and protein in asthma group were significantly higher than those in the control group 

(P<0.05 or P<0.01). Moreover, the expressions of them in ganoderma lucidum polysaccharides intervention group and in DXM 

group were significantly lower than those in asthma group(P<0.05 or P<0.01). Dramatically, the expressions of GITR/GITRL 

protein in ganoderma lucidum polysaccharides intervention group were significantly higher than those in DXM group(all 

P<0.05). But there was no statistically significant difference of GITR/GITRL mRNA between two groups. Furthermore, in 

ganoderma lucidum polysaccharides intervention group, the total number of cells calculation in BALF was significantly lower 

than that in asthma group(P<0.01). And the pathological inflammation change in lung tissue were strongly lessened either. And 

there were significantly positive correlated between GITR and GITRL about mRNA or protein(all P<0.01). CONCLUSION  

Ganoderma lucidum polysaccharides can down regulated the GITR/GITRL signal system at alveolar macrophages, and reduces 

the total number of cells calculation in BALF, and lessened the pathological inflammation in lung tissue. Result shows there are 

some therapy roles of ganoderma lucidum polysaccharides on ansthma. But this function is weaker than dexamethasone. 

KEY WORDS: glucocorticoid-induced tumor necrosis factor; signal transduction; alveolar macrophages; asthma; ganoderma 

lucidum polysaccharides 
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§¨Å(=Æ� Fermentas ±²�³[´K1622)µ

FS Universal SYBR Green Master(ROX)(ÇÈ

Roche±²)µÉÊlË PCRÌ8Ív«ÎÇ·8

±²ÏÐa\µGTVision��s/¿�.�*+Ñ

ÒÓÔ§¨Å(ÕSÖ×v«)°±²�³[´

GK500705)G7300 Real Time PCR System(½¾

Applied Biosystems±²)G 

1.2  Ø8��Ñ   

40ÙÚ¬♂5ÛÁ SD�s�ÍÜÝÞ¸ßÖ

ßàáâ�aãä[´SCXK(Ü)20080033�4 å

æ�VJË 100~110 g�ç��\��Ñ���Ñ�

~��HèéÑ4 DXMèéÑ�êÑ 10ÙG�

së0ìíîl(20~25 ï)�ðÊñò�óô�

õ5Ûö÷�øÍùú�ùûG 

1.3  �����ü 

��Ñ0Z 0 ý4Z 7 ýtuþ�

OVA/Al(OH)

3

�a� 1 mL(����� 1 mg 4

Al(OH)

3

 100 mg)��GZ 14ý	
 1% OVA��

�Ò�êý' 1����� 30 min���K� 7 dG

~��HèéÑ0ê�K�� 0.5 h��tuþ�

~��H 800 mg·kg

−1
(� 1 mL)��µDXMèéÑ

0ê�K�� 0.5 h��tuþ� DXM 1 mg·kg

−1

��G��Ñ��4K�ëj·��û�� OVAG 

1.4  ���ü 

��K� 24 h b�. 10%ûa����

0.3 mL·(100 g)

 −1
tuþ�� �s�!"#$%�

0&'(�)*`+(�Ñ,�-.!/��

0 (·��û1Ë 15 mL)�23� �0�

(bronchoalveolar lavage fluid�BALF)(4ä235

>80%)GBALF-6"b78. 0.1 mol·L

−1
 PBSd

9�.:#$Ð;�� !"#$�6G<(�

Ñ,�- 10%;�=>?@(l�ABCD�E

F�HEGH�ÊIõ���Ñ,��JÒG 

1.5  !"#$�64K÷ 

BALF 6"b78. 0.1 mol·L

−1
 PBS 0L 2

��=� 10%MN%5� DMEM K÷��<

100 µL O�:P)Q¯RmSF� 6 TU;�/

V#$O�:#$K÷W;�XYë0 37 ��5% 

CO

2

K÷Z;[\ 2 hµ!� !"#$Ð;4]

^_GH�Ç`-abcGH�= Trizol 1 mLd

e#$b.:#$1 RNA�$áG 

1.6  QRT-PCRfÔlGITR/GITRL�mRNAop 

=� !"#$- Trizol debgh RNA

788�ÂÃÄ\ cDNA(ÂÃÄijø Fermentas

±²)�−80 ï4kGlmnozõ 4́2  60�  min�

70 ï 5 minGÌ8Ív«ÎÇ·8p:±²a\�

qÕSrsÌ8tuzõ�GITR´vvÌ8

5’-GGGGAGCAGATGGAAGAAA-3’�õvÌ8

5’-AAGGGTATTTCTGGGCAAGT-3’�rsFw�

r� 108 bpµGITRL´vvÌ8 5’-GAGGAAATG 

CCTTTGAGCGAGT-3’�õvÌ8 5’- CCAAGGT 

ACAGAACAGCATCAGC-3’�rsFw�r�

106 bpµ�xÕSyØ�� (β-actin)´vvÌ8

5’-AACCCTAAGGCCAACCGTGAAAAG-3’�õv

Ì8 5’-TCATGAGGTAGTCTGTCAGGT-3’�rs

Fw�r� 259 bpGz{|}x� SYBR GreenÉ

ÊlË PCR§¨Å~F�ù!�lmnozõ´

50  2�  min�95 � 10 min�95 � 15 s�60  1�  min 

(40 cycle)�95  15�  s�60  1�  min�95  15�  s(�

e�� )G`����. CT� �f´ CT=�  



 

�������� 2014 	 11 
� 31 �� 11                     

Chin J Mod Appl Pharm, 2014 November, Vol.31 No.11      �1319� 

CT

GITR/GITRL

−CT

β-actin

G 

1.7  *+#$ÒßfÓÔ GITR/GITRL���op 

!"#$��b��F. 0.1 mol·L

−1
 PBS0

L 3�b�j 4%����/0.1 mol·L

−1
 PBS�(pH 

7.4)(l�SPfÓÔG�= 0.3% Triton-X-100s

=#$����3% H

2

O

2

�����9�Ò8i�

15% BSA����=������DAB����

�L�G�50%��-PBS�F�j PBS����

%������j§¨±²áâ���F%��

���Gê�EF��Iõ(�200 �)ç��< 5

 ¡¢£F��. Image-Pro Plus 6.0¤¥��Ô

Ë/¦ëÊ§¨�(OD�)G  

1.8  iÐß©f 

ª);«�. SPSS 16.0iÐ¬o���;«

j sx ± oG®�ë;¯��.°SL©±�

��levenefÓ{©±²�G�Ñ�XX¯�©±

²�m. LSD-tÓ{�©±³²�m. Dunnett T2

Ó{GXJË�´µ���.¶�´µ��fG

P<0.05o±7)iÐß·¸G 

2  �� 

2.1  ~��H��s��� 

��Ñ�s-K�b)³¹:¨�º»�&

'¼½�¾¿ÀØ�tÁyÂ$Ã�DÄÅÆ�

!ØÇÈeof�~��HèéÑ4 DXMèéÑ

of���ÑÉÊG  

2.2  ~��H� BALF;#$1;��� 

��Ñ BALF ;#$1;�Ë�:��Ñ

(P<0.01)µ~��HèéÑ�DXM èéÑ BALF

;#$1;�ËÌ:��Ñ(P<0.01)µ~��Hè

éÑ4DXMèéÑBALF;#$1;±7QiÐ

ß·¸�`��o 1G 

� 1  BALF�������(n=10, 

sx ± ) 

Tab. 1  Total number of cells calculation in BALF(n=10, 

sx ± ) 

�� ����/�10

7

·L

−1
 

�	� 35.90±7.28 


�� 83.10±7.37

1)

 

DXM �� 49.50±4.65

2)

 

������ 52.80±6.32

2) 

����	����

1)

P<0.01��
�����

2)

P<0.01� 

Note: Campared with control group, 

 1)

P<0.01; campared with asthma 

group, 

2)

P<0.01. 

2.3  � !"#$�6áÍ`� 

°#$9�;� !"#$Îf�ÏÐ�m

Ð�Rm�K÷ 4~50 min (/�¦��h!"#

$	
���mÑÎf�®��K÷ 2 hb#$�

ÒK÷WÓ�Á�#$¦��hÔÕÖ×ØG]

^_ÙG§{ÐÚÛ/k�5� 96%GÇ`-ab

cGHÜl#$mÑ�#$Í¨>95%��¤ 1G 

 

 

� 1  ��	
���������(400�) 

Fig. 1  Separated alveolar macrophages in control group(400�) 

2.4  �Ñ,��JÒ 

2.4.1  ~��H��V�����  ��Ñ�s

�#Ñ,Ê¨OÝ�oÞ¦�ßàÐ��Há%

QRâ�ãÁ¦�mÑ³äå�æçHè%âG

~��HèéÑ� DXM èéÑ�své¤JÊ

êG��Ñ�s�#oÞÊë�HìÊ|�íç

H�B�è%�QRîG 

2.4.2  ~��H��Ñ,���  ÊIõ��

�Ñ�ï.�%.åð���J�� u��

�#$ñò�ï.óôõûO�ó�õs·�

óôö÷s��Á�óôvI#$øù�¦�

�ó�úG~��HèéÑ4 DXMèéÑï.

�%.åð�ûË��#$ñò��u�QF

��ü8�2Ñ�ý^��Ñ¯���fþëF�

ÉÊ��~��HèéÑ4 DXMèéÑ��¯�

QF�±7G��Ñ¦�� �`�C��� 

u�Q�Û��ï.óôvI�y�C��ï

.�%.åðQ��#$ñò�`��¤ 2G 

2.5  ~��H�� !"#$ GITR/GITRL 

mRNAopû¦��� 

��ÕS GITR�GITRL 4�xÕS β-actin

��e��ë�°�	�qÑ� !"#$�

GITR/GITRL�β-actinÕSrs��Î�
 S�G

��Ñ� !"#$ GITR/GITRL mRNA �op

û¦�Ë�:��Ñ(P<0.01)�~��HèéÑ�

DXMèéÑ� !"#$GITR/GITRL mRNA�

opû¦�ËÌ:��Ñ(P<0.05 Ö P<0.01)�~

��HèéÑ^ DXMèéÑ±7QiÐß·¸�

`��o 2G 



 

�1320�      Chin J Mod Appl Pharm, 2014 November, Vol.31 No.11                    

�������� 2014 	 11 
� 31 �� 11 

 

       

A                        B                          C                         D 

� 2  �	����(HE, 200�) 

A−�	��B−
���C−DXM���D−������� 

Fig. 2  pathological changes in lung tissue(HE, 200�) 

A−control group; B−asthmatic group; C−DXM treated group; D−ganoderma lucidum polysaccharides treated group. 
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Tab. 2  The expression of GITR/GITRL mRNA at alveolar 
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2)

 

����	����

1)
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Fig. 3  The expression of GITR protein at alveolar macrophages (400�) 

A−control group; B−asthmatic group; C−DXM treated group; D−ganoderma lucidum polysaccharides treated group. 
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Fig. 4  The expression of GITRL protein at alveolar macrophages(400�) 

A−control group; B−asthmatic group; C−DXM treated group; D−ganoderma lucidum polysaccharides treated group. 
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