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Tetramethylpyrazine attenuates morphine tolerance through suppressing spi-

nal microglia activation in mice
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Abstract The aim of the present study was to investigate the effects and possible mechanism of tetrameth-
ylpyrazine (TMP) on morphine-induced microglia activation and tolerance. The antinociception and morphine tol-
erance were assessed in mice using hot-water tail flick test. IBA-1 (ionized calcium binding adapter molecule 1),
the marker of microglia, was detected by immumofluorescence method. The expression of p-p38 MAPK and total
p38 MAPK ( mitogen-activated protein kinase, MAPK) was analyzed by Western blot; real-time polymerase chain
reaction ( RT-PCR) was used to detect the expression level of tumor necrosis factor-a (TNF-a) and interleukin-
18 (IL-1B). Results showed that TMP (15,30, 60 mg/kg, ip) inhibited morphine-induced up-regulation of IBA-
1, p-p38, TNF-a and IL-1B in a dose-dependent manner, yet with no effect on the expression of total p38
MAPK. In conclusion, TMP significantly inhibited the activation of microglia evoked by morphine via p38 MAPK
signaling pathway, thus attenuating morphine antinociception tolerance.
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Table 1 Primer sequences of some biological indicators in PCR

Biological indicator Primer sequence

IL-1B8 Sense : TCATTGTGGCTGTGGAGAAG
Antisense ;: AGGCCACAGGTATTTTGTCG
TNF-a Sense ; CATCTTCTCAAAATTCGAGTGACAA
Antisense : TGGGAGTAGACAAGGTACAACCC
GAPDH Sense : AACGACCCCTTCATTGAC
Antisense ;: TCCACGACATACTCAGCAC
3 & X
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401 *
20
01 &—pf —O6—p
-20 T T T T
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Days after 10 mg/kg morphine injection

Figure 1 Tetramethylpyrazine( TMP) prevented the development of chronic morphine tolerance in mice (x £s,n=10)

A : Effect of TMP on the pain threshold of naive mice;B:Role of TMP on the development of chronic morphine tolerance in mice

*P<0.05," " P<0.01l vs model group
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Figure 2 TMP inhibited chronic morphine-induced increased levels of TNF-at (A) and IL-18 (B) in spinal cord in a dose dependent manner (x +
s,n=4). A:mRNA levels of TNF-« in spinal cord analyzed by RT-PCR. B:mRNA levels of IL-1 in spinal cord analyzed by RT-PCR
#P<0.05," P<0.01 vs control group; * P <0.05,* * P <0.01 »s model group
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Figure 3 TMP significantly attenuated chronic morphine treatment- induced spinal microglia activation in mice (x +s,n=5)

A ;: Microglia in spinal cord immunostained with an IBA1 antibody ; B ; Integrated density of microglia immunofluorescence in spinal cord.
#4P <0.001 vs control group; * * * P <0. 001 vs model group

A B
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Figure 4 TMP suppressed chronic morphine treatment-induced up-regulated phosphorylation level of p38 MAPK in spinal cord,but had no effect on
the total level of p38 MAPK (x +s,n=5)

# P <0.05 s control group; * P <0.05,** P <0.01 »s model group
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