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WE HK @add i 2R gnEa, g 8 s 2m (oxymatrine, OMT) #4948 74 1 A, 48 3¢
OMT #94Am1E R 5 & & RAR #4518 18 (high voltage-dependent calcium channels ,HVDCCs ) mRNA %
*AE y-RBIEATR(GABA) &2 Tkt % %, Hik C57 BL/6 R L 66 X, RSB F R AR
OMT 48, 44122 R, 3534 A gab 2 4 37 2R R A, R A up and down mwum\fmmm
45 BB B (MWT) ;41 A 52 8¢ 32 % & % PCR (real-time PCR) 7 i 2 ) # il i, A% 241 22 & HVDCCs
MRNA #9%&:k ;48 A ELISA XA &l e s A2 F GABA 4%, £R 50 R, #£A4% 7.10.14

ZE3UM) £ )5 % MWT A& (P <0.05) ; 51RF Raprbde , B A 4/ B 7 R4 3N £ )5 2 MWT 2 & %1%
(P <0.05);5 0 RILE ,OMT LARKE % 7 42537 MWT B4& (P <0.05) ,4-25 )5 MWT [ A& (P <0.05),
5B F R rbi AR 20 A 22 7 Cav1.2.Cav1.3.Cav2.1 % Cav2.3 mRNA K-F# 24+ %,Cav2.2 mR-
NA B 2 &AK(P <0.05) , M A48 28 2% Cav1.2.Cav1l.3 mRNA K-8 24 &,Cav2.1.Cav2.2.Cav2.3
MRNA ] 2 &% (P <0.05) ; 5 A A 20 tb &, OMT 4L fm 4L 4% F Cav1.2.Cav1.3.Cav2.1 % Cav2.3 mRNA
K80 £ %4%,Cav2. 2 mRNA 245 (P <0.05) , m A48 4% Cavl. 3 mRNA K78 2 %4k, Cav2. 1.
Cav2.2.Cav2.3 mRNA #l 24 % (P <0.05), 58 F Rarbi A Amm R ¥ GABA 4 & FTH(P <
0.05); HAEA LA kAL ,OMT 2A/m48 2%+ GABA 4 & 5 (P <0.05) ; £ A #0840 GABA 494 & T 1L
Wi, 2 FRATFEL(P>0.05), &it RAFEL Ay ZmE AR A HER, LARERTRS
HVDDCs # %, 3 ¥ Cav2.2 T4k A 4% GABA zv? % 18 T BB
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ABSTRACT Objective To explore the analgesia of oxymatrine (OMT) affecting high voltage-de-
pendent calcium channels (HVYDCCs) and GABA release under neuropathic pain condition. Methods To-
tally 66 C,,BL/6 mice were randomly divided into the sham-operation group, the model group, and the
OMT group, 22 in each group. Neuropathic pain models were established by partial sciatic nerve ligation
(PSNL). Hind paw plantar mechanical response threshold (MWT) was measured by up-and-down method
with Von-Frey filament. mRNA expression of HVYDCCs in brains and spinal cords was detected with Real-
time PCR and concentration of GABA was determined using ELISA kit. Results Compared with day O,
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the left hind paw MWT was decreased on day 7, 10, and 14 in the model group (P <0.05). Compared with
the sham-operation group, the left hind paw MWT was significantly reduced in the model group on day 7
(P <0.05). The MWT of PSNL ipsilateral hind paw was decreased on day 7 before OMT administration,
when compared with day 0 (P <0.05), and increased after OMT administration (P <0.05). Compared
with the sham-operation group, mRNA levels of Cav1.2, Cav1.3, Cav2.1, and Cav2. 3 in brain tissues
were increased and those of Cav2. 2 were decreased significantly in the model group (P <0.05). In spinal
cord tissues, mMRNA levels of Cav1.2 and Cav1.3 were increased, but those of Cav2.1, Cav2.2, and
Cav2. 3 were decreased significantly in the model group, when compared with those of the sham-opera-
tion group (P <0.05). Compared with the model group, mRNA levels of Cav1.2, Cav1.3, Cav2.1, and
Cav2. 3 in brain tissues were decreased, and those of Cav2.2 were increased significantly in the OMT
group (P <0.05). In spinal cord tissues of the OMT group, mRNA levels of Cav1. 3 decreased and those
of Cav2.1, Cav2. 2, and Cav2. 3 increased significantly with statistical difference, when compared with
those of the model group (P <0.05). Compared with the sham-operation group, GABA levels in brain tis-
sues decreased in the model group (P <0.05). Compared with the model group, GABA levels in brain tis-
sues increased in the OMT group (P <0.05). There was no statistical difference in GABA levels of spinal

cord tissues among these groups (P >0.05). Conclusions

OMT had analgesic effect on neuropathic

pain, which might be probably related to HVDDCs. Cav2. 2 might directly affect GABA release.
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channels ,HVDCCs) fu§f Cav1 fl Cav2 K%, H
H Cav1 R L-% 55 g 3% 3, Cav2 K K 1 4§
Cav2.1,Cav2.2 1 Cav2. 3 R P/Q-,N-F R-ZU45
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(LBHEERIZ5) , #S 11012204 ) ; ZFk (43Hr 4k, [
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ME (W ELHMSEAEYERAERA A, #5
DRE30492) ;RNAiso Plus [ /£ T8 (K ) R
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Kit with gDNA Eraser ( Perfect Real time) i &
[FAEY TR (RE) A RA A, #5 AK2001 ;
SYBR Premix Ex Taq™ [ G244 T8 (Ki%) A RA
ALt 'S AK2405 |5 51 Y2464 TAEY) TR ( 1) ik
MAERRAFES B, 7S R,

3 Y% Von-frey £ % (3 [H North Coast
Medical Inc.) ;BioSPec-nano i fil & £ /bt & 4
( HA ) ; Mx3000P %Y Real-time PCR ¥ ( & [H
Agilent) ; & 2R R ELOIL( IR R A
FRZS 7)) s Anthos2010 BUEEARAX (LA ; fH IR IR %
#r([E4) SHA-C,

4 Sy SR R ATE KRR s R b
AT ARYL BRI K OMT 41, 44122 B, 2]
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x1 51955

SR

KN 527 (bp)

GAPDH!'®! 4% 5'-TAGACAAAATGGTGAAGGTCGG-3' 1
T 5'-AGTTGAGGTCAATGAAGGGGT-3’

cayt gl Lilf5TGCTGTGTCTGACCCTGAAG-3' »
avt: Fii 5'-CGTCTTCCGGAAAGGGAATA-3'

cayt gl Lilf5-AACTITCCGCTCGRTGOCTAT-3 »
avi: Fiit5"-TCGGGCATCAGTCTCTTGGGAG-3’

caup, 11111 Filf5-CAAAGBTACCACCAACGCC-3' o8
ave: Fii 5'-TGGTCATGCTCAGATCTGTCC-3’

caup.pie L 5-AGCCCTCAGATCCCAGCA-3' -
ave: Fii£5'-GCCTCCTTCTIGCCCTCT-3"

caup.g/ 0 L 5-GACCCTAGCTCTATGCGACG 3" s
ave. Fif 5'-GCCGCGACTTGTAAGTGTTT-3'

FAtE 172 9REE S 1 YISk A0 647 5. 0 A 1k Ak 2 2k 72
B LN A0 1/2 ~2/3 kb, RTARAHAE S
RUUMR] (ARSI . BJa )28 5 BTk, 70 T8 1)
FEWEE . HLAR S LM 22 J5 5 R EE LA ) R R
2H SR TF AR AU 45 2 SO0 B (MWT) |, & B
J5 7 REEFMZC G B MWT 5838 B AR, i 5 #h 4 1
PEIRBALEE ST T, 3 100% o i T AR 2 s
UL /N FRUIE s T S A AR /K, OMT 4 /)N BRI f 7 5 4
S0 (150 ma/kg) ™™ [ A4 A5 30 17 2530591
A A O, A5 AN R R mglkg X
0.02 kg (/NERMFRAEART) = ABYIEIRFIE mg/kg x
70 kg( A MAREIRE) x 0.0026, A [ A7 & K
16.48 mg/kg |, H 73 il T 45 b5 K D S 2H 2 HOA:
B 30 min' 4T,

5 KllFEAR B ik

5.1 MWT &l el AR BRI K OMT
2, 5210 H/NE, AASTE T J189 Von Frey £FE Jil
WNRUE L, A up and down i1 23 BG4 4L
B (0 K) L4545 3.7 .10 14 K/NRA G BIE &
U 25HITE MWT, 315 MWT EDg, (g) ™ .

5.2 HVDCCs mRNA /KRl % S i}5¢
JtiE i PCR ¥ (real-time PCR) "/ il HYDCCs
MRNA K-, BEEURTFARLL BRI K OMT 4, B4
5 HUINE, 00 BB 4 i A (EME B ) 204 T
AT -80 CARZHMIE&H . FIH RNAiso Plus i
EARBAS AL RNA, FHE S 000 2450
£ RNA ¥ %, F|F Prime Script RT Reagent
Kit With gDNA Eraser ifjfl &, 11 0.2 mL PCR %
R HIMAS wb SRR T, (ZBRIEH 4] DNA #Y)%
MIEA ) A5 ul & RNA (200 pg/l) Eitk, iz H

PCR {{EBRFEEH 4 DNA W 55447 :42 °C,2 min,
4 CL-A7. P2 ABRIEHE 4] DNA 1) RNA FAR
510 pb RMAERR T, (i3 5% 56 RN IR A ) — &2 A
0.2 mL PCR Wi/, ¥ 48 RNA 3054 57 i, cDNA,
Wk St RN SR - 37 °C,15 min;85 °C,5 s34 CA#
f#. YA SYBR Premix Ex Tag™ ik #l &, % 2 pL
cDNA #iti #1 23 pL BifAR R T, (& SYBR #5464
R SR G ) A 0.2 mL PCR Jz i 4, ffi cD-
NA #1775 3 9 4%, Real-time PCR {2 i 4% 1 M
95 C,2 min;95 °C,30 s;60 °C,30 s (40 MEH),
K45 5 F MxPro B34 143

5.3 GABA il R FH M HE G0 5z 4 B i
(ELISA) . HEHUER F AL ALAIL 2 OMT 41, 41
7 FUNE A3 B 4 i AN BE A1 4 (REMEES) JFFR &
(£)20 mg), 57 8%, B A ZEIE 5194 4, in 200 pL
PBS #1119 . I3 (4 C,2 500 r/min,
20 min) B EVEWA H o R BRG], AR S A3 A
5L MR A 300 & U I R R AR, B S R I R A AE
450 nm P ALA I A LR E (A ) 1B

6 Stk P dEiE T SPSS 17.0 4t
TR PERE B, DL x £s Fon, 4N LR I Student’ s t
test K%, 411] LR 7 22 09, P <0.05 K257
e -

# =X

1 K4 MWT 250 H#(F£2) 50 R, B
BRI EEFUEEE 7 10 14 KA G & MWT BEA%, 254
Gt E (P <0.05) ; ST AR g, BRI /N
T ORAESG R MWT [BIRR#, ZRA5THEE X
(P<0.05) .50 K%, OMT 4 £ )5 45 L AR G 4
7 REZIHT MWT BEAIG, 2525 )5 19 MWT JHa, 2 5%
BEIT¥E X (P <0.05).

2 BB B HVDCCs mRNA #ih%E
RIE(FR34)  SERFARLAE, BRI k42
Cav1.2 .Cav1.3.Cav2.1 K Cav2.3 mRNA /K
B 7F &, Cav2. 2 mRNA B B f&{% (P <0.05) , ifi
A aELH 2% Cav1. 2. .Cav1. 3 mRNA /K EH] BT,
Cav2.1.Cav2.2.Cav2.3 mRNA ] & F&1{K (P <
0.05), SHEAIA b 4s, OMT 4 iZH 4L Cavl.2,
Cav1.3.Cav2.1 } Cav2.3 mRNA /K-F-BH & F#AK,
Cav2.2 mRNA B FE (P <0.05) , i A #4141
Cav1.3 mRNA /K V8] & %1, Cav2.1,Cav2.2,
Cav2.3 mRNA W] 7t (P <0.05) ,Cav1.2 mR-
NA K225 TG # L (P >0.05) .
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T2 KU MWTED, (g) &5t (xxs )
215 n 0x 3K 7K 10 X 14 K
BFEAR 10 LR 1.102 +0.115 1.021 +0.120 0.987 +0.146 0.857 +0.069 0.937 £0.230
Ve =p 0.963 =0.166 0.957 +0.086 1.003 £0.150 1.222 £0.124 1.046 +0.084
iR 10 e 1.137 £0.085 0.920 +0.231 0.627 +0.064*~ 0.860 £0.091”  0.896 =0.069"
a2 0.991 +0.096 0.994 +0.123 0.919 +0.087 1.060 +0.097 1.067 +0.114
10 YA 25 LEJE 1.417 +0.163 1.014 +0.242 0.927 +0.0994  0.971+0.100 0.968 +0.115
OMT 10 el 1.258 +0.188 1.184 £0.124 1.245 £0.148 0.910 =0.097 1.346 +0.327
wilE KRR — 1.132 +0.382 1.333£0.109°  1.037 +0.148 1.202 +0.189
4G R — 1.082 +0.207 1.092 +0.127 1.041 +0.102 1.656 +0.432

T ST AL I Hh A
M4, °P <0.05

,*P <0.05; 5B A5 L 0 K, 2P <0.

05;5 OMT 210 K FEMZL P Hed, 4P <0. 055 OMT 45 247 7 KIF

K3 HHMKHLH HVDCCs mRNA E£iXkKFHE (x+s )
2150 n Cav1.2 Cav1.3 Cav2.1 Cav2.2 Cav2.3
BFAR 5 1.003 +0.023 1.009 +0.037 1.013 £0.046 1.021 +£0.059 0.988 +0.022
TR 5 1.445 £0.155" 1.644 +0.303 " 1.816 £0.364 " 0.828 +0.038 " 1.078 £0.036 "
OMT 5 0.959 +0.043% 0.696 +0.068° 1.384 +0.353" 1.078 +0.152~ 0.822 +0.073%

F SRFEARLLE, *P <0.05; SHEIL HE, 2P <0.05

x4 KABEEHALH HVDCCs mRNA FiBKFHE  (x+s )
2H 5] n Cav1.2 Cav1.3 Cav2.1 Cav2.2 Cav2.3
BFEAR 5 1.003 +0.022 1.000 +0.026 1.007 +0.044 1.018 +0.025 1.004 +0.025
X 5 1.226 +0.094 * 1.655+0.117 * 0.707 +0.132" 0.837 +0.077 " 0.761 £0.072*
OMT 5 1.266 +0.077 1.142 +0.154° 1.389 +0.246°% 1.598 +0.209°2 1.251 +0.219%

T 5P AL, P <0.05; SBOMLILLE, P <0.05

3 4 GABA FHRILK(K1) ARE7TXK,5H
T AL AL il 41 20 GABA & F %, 2
SAHGIFE L (P <0.05) ; 5B i, OMT 4
GABA %t TH# (P <0.05) (Bl 1A) . #AHEREH L
F1GABA SR ILE (K 1B), ZR W LG il % &
X (P>0.05),

Wit

MAER , P28 28 0 1Y) e FL R AR P 5 3 T 5 0
KRNI AT, 4 B g5 T L7050 58 3 FH i
F - J& B - ( nimodipine ) AT LA B8 R K B
s R R T N T AT 1 S VR R B S Bk e 22
PP I SN PR AR Bl oy T JE A R-TR0405 58 3
SR /08 BURT LGB0 AR R bk 51 1 98 2 ' o
FW L- \N- .R-% HVDCCs 5% S AH S 1, 45 ) &
Il &I © 0 5% 4 ik ( ziconotide ) N-75148 5 i BH
2R R A 1 0 PR 20, T ] N TR 46 3 3 L 7
RIS T A A . A S b & R4
A P 2 S5 LT BN b 2 BRSO AT 5 R ik 41 4
Cav1.2 .Cav1.3 Cav2.1,Cav2.3 mRNA £ik/K
FTHE, Cav2. 2 mRNA ik AKCF AR 5 1R E B2
i Cav1.2. Cav1l.3 mRNA £ ik K E J &,
Cav2.1.Cav2.2 .Cav2.3 mRNA Fik 7K &A%, JiF
AT e R ORS00 T A 2 B P2 1 A

A 0.6
) 1
el . I
&4 S T
5 = 0.4f
< *
o8 I
)
E
0.0 —
RFARAL BEARIZ] OMTH|
g 04r
‘ [
I I I
4z 0.3y I
39
< O
O E 0.2+
AL
=
= 01L
i
0.0 " )
frFARU FRAIZH OMT4L
A RIRAZUT GABA & AR{E; B S HE4I 4t

GABA Fra48L; SR F AR, * P <0.05; 58
40 #, 2P <0.05

B1 HHAAFRHL+ GABA &I
JHE. OMT B 1 F BB oA i #2225 LT s LAY

PR NG B PO, BHAE T MR A K A B AL %
HVDCCs mRNA #£ik/K -, B AL S0 RE 45 41 i
25 VR 9 JF B 44 HVDCCs mRNA kA
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AU

GABA 5 fil iy il 26 AR R RS Tl A i 28388 ok, ph 2R
/1N 5 T R 5 R s 2 % i [) B, I 5 98 i e
GABA SZRFHEZE A1 & 35 R0 il A T, 1 2R P
Ca”" Wi Tk, Al AR BE /N P B I B B P . A
SEERZE AT, OMT Rt (i ol 28 B PR ST K
MZH 2 GABA 1 & & T, iX —45 R 5 Uik il —
B2 PR BT N7 45 B 3 5 B, 5 fih 3
Yokl FM1 - 43 Bz 21 81 A, 3278 e R R 28
B N-TY 55 B 10l S 5 R g T M 2 4
HE4 i Real-time PCR 455 1] %1, 3543 A5 B w1 £
4EfLf# Cav2. 2 mRNA k8 &AL, i OMT &
RET s N-BIEEEE mRNA B9 £ E538 0, I H
FALTE ST KIS0 N-RIE5E 3 mRNA £k
F1 GABA )50 52 AH [A] A8 Ak ke 2, TR BLHE D, 76 fih 42
JRHEPIRIREST , E b ST feAE T N-RL 45 2 1
T, (A58 3 TF I, Ca® " I, M 2 15 2 ik iy
GABA it 2238 o R Jile 38 fin , 2 4% L0 i) 1 ot 422 328 Jo 1)
YERTHR S BURVER . S SEUREER 2T
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