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Antinociceptive response mechanism of tetramethylpyrazine
LIANG Shang-dong, GAO Yun, MU Song-niu, XU Bao-hua, XU Chang-shui
(Department of Physiology, Jiangxi Medical College, Nanchang 330006, China)

Abstract: Objective To observe the effects of tetramethylpyrazine (TMP) on acute nociception in rat
hindpaw induced by purine 2X (P2X) receptor agonists, such as adenosine triphosphate (ATP) and «, §-
meATP, prostaglandin E,(PGE,), and substance P (SP). Methods The effects of TMP administered in-
traplantarlly on the acute nociception induced by P2X receptor agonists, PGE,, or SP in the rat hindpaw
were investigated by the method of the behavioral study. Results TMP (10 mmol/L) significantly de-
pressed the acute nociception induced by ATP (1 pmol/L) or a, B-meATP (0.6 pmol/L) in the rat hind-
paw. TMP (10 mmol/L) could inhibit the acute nociception induced by PGE,(5 umol/L) or «, B-meATP
(0. 2 pmol/L) coinjected with PGE,(5 pmol/L). TMP (10 mmol/L) could not affect the acute nociception
induced by a, B-meATP (0.2 pmol/L) coinjected with SP (10 gmol/L). TMP could not obviously affect
the inflammatory edema in rat hindpaw induced by the local administration of PGE,, SP, or a, B-meATP
coinjected with PGE, or SP individually. Conclusion The antinociceptive effects of TMP may mainly be
associated with inhibiting the transmission of nociceptive information mediated by P2X receptor activation.

Key words: tetramethylpyrazine (TMP); nociceptive response; adenosine triphosphate (ATP);
purine 2X (P2X) receptors; prostaglandin E, (PGE,); substance P (SP)
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1.1 Z¥58EM. TMP, 4i8:99%, #5 971102,
TR L2 A F =8 ATP o, f-TE B S BERRAR
# (a,B-meATP).SP.PGE,, ¥} Sigma AHI=&.
1.2 . SD KE,200~220 g, L P E 5B
LRFHYRFTRRAE,

1.3 fTHEERY.ARTERI 1 AREZRE
R, LR FRERFE 19~25 C., LBIPERK
WEEBWAAE VLA (20 cm X 30 cm X 30 cm), ff
—XEHEERENEBER TEXREETEENE
KREK. KBFEHLS 4 : OTMP (10 mmol/L) &
W P2X ZAE 3/ (1 pmol/L ATP B 0.6 pmol/
L a,BmeATP) #; @ TMP (10 mmol/L) & g
PGE, (5 pmol/L) 8 PGE, (5 pmol/L) il «, -
meATP (0.2 pmol/L) 4 ; @ TMP (10 mmol/L)
B0 SP (10 pmol/L) 8 SP (10 pmol/L) fil «,3-
meATP (0.2 pmol/L) 8, &4 A ¥t A A &M
B R K . SEBRRTE Y sc KBRARK,
FHLBHYRBEESEREABRITES (REFEIEH
B RARE) BN 100 uL,1 RES . FFEHYH
A KEEH . PGE. ¥ H BB W BCH , A A
AP K H B, TMP % PGE, & SP 8k BURJK
RAE K i 5 0 B R FE A o R AT K R IR IR
B (mm) KL E AREFRUE) . KREKS
M 57 F M R A BB T AR 4 6 min 948 B R BLIK
Bt R REE (s), ELMWEE 30 min, FRK
R 1 RS .
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2.1 TMP x¢ P2X 32 {38 3h 57 3045 % SRR o -
KB EKRES ATP (1 pmol/L) 5 «,B-meATP
(0. 6 pmol/L) F=A 45 B KR , £ B LK B R iR T
HAEEHEEER N, TMP (10 mmol/L) 43515
ATP (1 pmol/L) 5 «,B-meATP (0.6 pmol/L) [{]
BEKEN ARERERMKREYE ATP (1
pmol/L) B a,B-meATP (0.6 pmol/L) 435 in4
B KEREHHBAHERD . ERALE 1.
2.2 TMP %} PGE,% a,B-meATP il PGE, B2
5 3 P K R - K R R IR 4 PGE, (5 pmol/
L) "W5|&H 884 2R . TMP (10 mmol/L) 7]
Ml PGE. 5| @M% 2 BB, WK 1. a,p-meATP
(0.2 pmol/L) #ill PGE,(5 pmol/L) [&& I A K&,
SRR BIR A 05 F BN 3R A B S T i B B

45 R/ (IR -5 min )
-—

1-ATP+ 4 ##K 2-ATP+TMP  3-o,8-meATP+A K
4-a,B-meATP+TMP 5 ATP+AHIL/KMHAK o,f-meATP+
A KA R * - P<0. 01

1-ATP+NS  2-ATP4+TMP 3-«, BmeATP+NS 4-a, -
meATP +TMP ** P<{0.01 vs ATP+ NS group or a, f-
meATP+ NS group

1 TMP 3§ P2X SHBFAH KR
REGEEREMPHIER
Fig. 1 Inhibition of TMP on nociception in rat

hindpaw induced by P2X receptor
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Ja A B B 45 R R 1B R BRI B A E K
B, WFE 1, a,p-meATP (0.2 pmol/L) # SP (10
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4k . TMP (10 mmol/L) X} SP (10 pmol/L) B a,fB-
meATP (0.2 pmol/L) fil SP (10 umol/L) 5I:&EH
K BB R AEK B 3 T RIFEA , WEE 1.
3 itig
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DRG 41 f3™); SM 4R ATP 5 «,f-meATP %
P2X 321k 3 v 3O B R R S E R
(5 B R R R A RN B B E RIS NE
B 42 T M S R A0 M OB I R BT AR
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*1 TMP 3 PGE,8 SP 3| B KR ERGEY
REM®E (x+s, n=6)
Table 1 Effects of TMP on nociception in rat hindpaw
induced by PGE, or SP (x=+s, n=6)

4 5 SRRB/GK * 5 min™) B KB /mm

PGE,+ 4 Bk 139.67421.88 1.934:0.53
PGE,+TMP 116.67+16. 82" 1.924:0. 66
a,B-meATP+PGE,+ 4 Bk K - 1.504+0. 39
a,f-meATP+PGE,+ TMP - 1.4940.37
SP+4 K - 1. 7840.22
SP+TMP - 1.7740.20
a,B-meATP+SP+ 4 Bk & 4.0+ 0.89 1.4240.29
a,f-meATP+SP+TMP 4.0+ 0.63 1.4040.33

5 PGE+4B#ib KA HB: * P<0.05
* P<<0. 05 vs PGE,+NS group

REKREA ATP 5 «,-meATP 5LEM i E R
N5MHEA K. ALRERPTHE TMP 7] 1§
ATP X% DRG #4Jfs P2X Z&KiFER M EH/ILSB
P, A A LR L RI/R TMP AT liH P2X 244
TG EEGEREE,

AL WE SR TMP % PGE,& o,f-meATP
5 PGE, A A3l €W EER N BRMHEIER,
7 TMP ATFH BT PGE, 1 a,f-meATP ZE KB E
I BMGEMEBME®. TMP {U# PGE, 514
EMRMB A 16.47%, M Al ¥ o, BmeATP 5
PGE. A H5I BB EME R B 24.98%, B F
PGE,fll o,f-meATP & 8T 7= 4 #4115 BF 8
B3R, Nz TMP 5t a,B-meATP 105 51 E i 45
EM R INH RER S, WL, TMP Xt P2X 324k %
BENFNHERGEEEAROMEIERAER. REN
B PGE, [ #58& f F R Z SH X h EH R W R
BL 45 % PR 2 R D, PGE, ] L i P2X &k
KF,fE o, B-meATP 5| & Stk 45 F 1 R N 158
i 3878 TMP 145 3 v 5B AR A 38 0 2 T FEL U

P2X ZAEXMEFEAN G ERFERER . PGEREE
RIEN TR, LR TMP 3F K B B 79 48 5 7K B
BERAAHE, X—gRBAE U BB,
DRG sMEAMERHBER M SP 51 RMEY ¥k,
P R ER A, S BOR L, AL h SP s
RAEE «,pmeATP & AHRIEY B K4 R R
{5 B R IS 4 RE K i, HE U SP R B R FH LA R S
KR, MECERB R SP 1EH KA BUE MR
XUEAERS, BEALA SP & A HL K RO A
#F— % 1 L R ESE  TMP XF SP Bl i &5 «a,
B-meATP A HGIEMERRIEKM K SP 5 o, 8-
meATP & RASIRMBES R RN TH B W,
B A, TMP #5045 E ¥ NPT BE R 2@ i % R SP
WIER =4, B, TMP #9345 4 = B AR A BL
FEREW P2X ZEXENMFNHESFE LGS,
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