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                                                           Table 1  Results of joints welling test in rats                                                  (x  s)

                          
n
                                                                                   

                                                                1                                   2                                     3                                      4

*P < 0 . 0 5 #P < 0 . 0 5

10

10

10

1.08 0.24

1.05 0.19

1.10 0.23

1.06 0.24

1.62 0.30*

1.31 0.27*#

1.11 0.28

2.05 0.43*

1.55 0.46*#

1.09 0.31

1.97 0.42*

1.59 0.38*#

A B C

 1   HE

Figure 1  Pathological observation on joint tissues in rats (HE staining)
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                           Table 3  The mRNA expressions of inflammatory factors in synovial tissues of rats                 (x   s)

                            n                        TNF-α                                Ang-1                               IL-1β                                   VEGF

*P < 0 . 0 5 #P < 0 . 0 5

10

10

10

0.89 0.11

3.98 0.69*

2.12 0.54*#

0.88 0.17

3.98 0.41*

1.56 0.25*#

0.78 0.12

4.89 0.54*

1.56 0.23*#

1.20 0.12

7.65 0.46

2.31 0.32*#

 2  

                   Table 2  The levels of inflammatory factors levels in synovial tissue and serum of rats                   (x   s)

           n

                                                                                                                     

                            TNF-α                   Ang-1                IL-1β                   TNF-α                 Ang-1               IL-1β                VEGF

                      ρ/(ng L-1)        ρ/(mg L-1)       ρ/(ng L-1)          ρ/(ng L-1)       ρ/(mg L-1)      ρ/(ng L-1)       ρ/(ng L-1)

* P < 0 . 0 5 # P < 0 . 0 5

10

10

10

    8.85 0.10

656.35 12.74*

235.41 10.32*#

  8.05 1.15

23.20 2.01*

15.74 2.06*#

  45.71 8.20

756.35 20.41*

352.28 15.26*#

  54.47 5.69

263.65 15.25*

  68.34 6.85*#

  8.68 1.52

58.25 6.87*

23.54 5.14*#

  38.25 7.41

123.24 12.36*

  42.36 8.55*#

 75.62 8.45

146.57 10.14*

104.46 8.56*#

 4  ERK1/2 p-ERK1/2

Table 4  The expressions of ERK1/2 and p-ERK1/2 proteins

   in synovial tissues of rats                         (x   s)

               n               ERK1/2                     p-ERK1/2

* P < 0 . 0 5
#P<0.05

10

10

10

1 080.41 100.25

1 102.62 125.69

1 185.17 130.41

   720.84 85.42

1 052.98 100.56*

   896.23 60.82*#
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Effect of Tetramethylpyrazine on Extracellular Regulated Protein

Kinase Pathway in Collagen-induced Arthritis Rats

LIANG Jinfeng1, LIU Wenhua1, YAN Hong2, DENG Shaojie1

(1. Department of Orthopedic, Shenzhen Baoan District People's Hospital, Shenzhen 518100, China)

2. Department of Bone and Joint Surgery, Shenzhen 518000, China)

[Abstract]    Objective    To investigate the effects of tetramethylpyrazine (TMP) on the extracellular

regulated protein kinase (ERK) pathway in collagen-induced arthritis rats. Methods    Thirty male SD

rats were randomly divided into control group, model group and TMP group, with 10 rats in each

group. The rats in the model group and the TMP group were modeled with collagen-induced arthritis.

After the successful modeling, the TMP group was treated daily with TMP (0.1 g/kg) by intragastric

administration, for continuous 28 d. The model group and the normal group were given the same

volume of physiological saline. The volume changes of the hind paws in the three groups were

measured weekly, and the inflammatory cell infiltration of each group was observed by HE staining.

The levels of tumor necrosis factor α (TNF-α), angiopoietin 1 (Ang-1), interleukin 1β (IL-1β) and

vascular endothelial growth factor (VEGF) in synovial tissue and serum of rats were detected by

real-time PCR and ELISA, respectiuely. The expressions of ERK pathway-related proteins in synovial

tissues were detected by Western blotting. Results    From the second week after modeling, the

hind paw volume of the model group was higher than that of the control group (P<0.05), and

the TMP group was lower than that of the model group (P<0.05). The expression levels of inflammatory

factors TNF-α, Ang-1 and IL-1β in the model group and the TMP group were higher than those in the

control group (P<0.05), but the TMP group were lower than the model group (P<0.05). The level of

VEGF in the synovial tissue of rats in the TMP group was lower than that of the model group (P<0.05).

The expression of p-ERK1/2 protein in the model group and the TMP group was increased (P<0.05),

and the expression level of p-ERK1/2 protein in the TMP group was lower than that of  the model

group (P<0.05). Conclusion    TMP can effectively inhibit the levels of TNF-α and IL-1β in serum

and synovial tissue of rats with collagen-induced arthritis and alleviate the symptoms of joint swelling

by inhibiting the ERK pathway.

[Key words] Tetramethylpyrazine; Collagen-induced arthritis; Extracellular regulated protein kinase

                   pathway; Inflammatory factor
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