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Abstract: This study is to investigate the analgesic effect produced by intrathecal injection (ith) of
oxysophoridine (OSR) and the mechanism of GABA, receptor. Warm water tail-flick test was used to detect
the analgesic effect of OSR (12.5, 6.25, and 3.13 mg-kg ', ith) and to observe the influence of GABA (gamma
aminobutyric acid) agonist or antagonist on the analgesic effect of OSR in mice. Immunohistochemistry
method were used to detect the influence of OSR (12.5 mg-kg ', ith) on the GABA,Ral protein expression in
spinal cord. The results obtained covers that OSR (12.5 and 6.25 mg-kg ', ith) alleviates pain significantly with
the warm water tail-flick test (P<0.05, P<0.01), the rate of pain threshold increases by 68.45%; GABA and
muscimol (MUS) produces analgesic synergism together with the OSR, picrotoxin (PTX) and bicuculline (BIC)
antagonize the analgesic effect of OSR; OSR (12.5 mg-kg ', ith) significantly increase the positive number of
GABARal nerve cell in spinal cord (P<0.01) and significantly decrease the average grey levels (P<0.01). In
conclusion, OSR intrathecal injection has significant analgesic effect. And GABA, receptor in spinal cord is
involved in the analgesic mechanism.
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AL E TR (oxysophoridine, OSR) & M &1
(Sophora alopecuroides L.) T HEEI LAYl —,
ARG R 2 AN = U7 B R SR e 10
AR [T TR B, OSR 7E MR /K T bk 1 Fift 3¢
IR T B B — s B AR L, B A A
W R PR 2 RGP X OSR IR 1E F AL
VIS HEREER, I GABA figfl& 25 7 HADN
fEJ, OSR REWIRHII AR B = Y GABA Hefk
FHPEZH M, N GABA #1524k (GABA transporter-1,
GAT-1) [FFEFRIFIELE S ASCHE SR b3 — 25T
OSR W ¥EST (intrathecal injection, ith) £ 1E
KA GABA ZAKLE OSR B HIE T

M# 5 RHE

SWzEhd)  RWA/NR, MR, fAE 18~
22 g, THESBERR Y P ORMAKIES:
SCXK (77) 2005-0017. /] W43 JE A 7%, ] 20~22 C,
FHXHREE 50%~60%, YRG5 12 ho

AmB&iRF  OSR: TEEM LA A,
T 071217; EHR WY HEA: F  (morphine, Mor): Ik
FHSE—I25), #it'5: 051106; -2 3] # (gamma
aminobutyric acid, GABA) . B 3 ¥ (muscimol,
MUS). EphCL#% % (picrotoxin, PTX) K fif £4E S
(bicuculine, BIC) ¥+ Sigma A #], 1 H AL
HER KSR, B 4 CUKF®T . F90 GABARal #1
&: S5 [ Santa Cruz A F], fit*5:J0509; L= SP 5l
WAE (5 740415A) A1 DAB B4R 7 & (S
K102721D): Jb A2 &AM H ARG R A7 .

FEMNEMIEE DK-420S F — FHIE KA
RS 2R B A R A W] BMI-TTTRL A L . BMU-
TS 55 #E 20 S B A VR & e 1 N b gl A8 )
LEICA RM2235 V) 7 #l: #8[H Leica 22 \]; OLYMPUS
BH-2 WH%i: FHEP Olympus Optical Co. Ltd,;
IPP6.0 EZ 53 BT 4 A0 o

BAERENEY HNRRBREAN (50£0.5)C
TR KLY 3 om, LARUR R H KT 38R, RI44
B VAR IR (tail-curling latencies, TCL) 1 A% 4,
TRACTRIET M 2~5 s FoNEM R, b f /) iR Tk
B, 15 s ik L5 29prille i 2 IR, BERIAIRE 10
min, POCPEAIE N FERRER . 42505 10, 20,
30, 45, 60 [ 90 min MIESHBIALA, FFie R H5
B R R . SR (%) =[(4 25 TCL- 452
HI TCL)/(15 s— 47257 TCL)]*100% o

BOHERSE BAES Gith)E— LR
BN, S RS, R LS G,
fHEFIRNFFME LS A1 L6 2 Im) () M AEAR [ B it o 4%
AR S L, A 10 s DRI 25iRiE .

ANEAL 150 K, BERL 4 3 4, BEAL 50 Ko 55 1
41: WEE OSR X/ EUAAJL R B s ma . /) BLBEAL
DN SANL B4 10 K @ AN, @ Mor
(40 mg-kg ) XIEAL; @~@% Bk OSR 3.13. 6.25
F112.5 mg-kg ' 4l. Mor MRS (ip), HLARYIK
FIMS N TESS (ith), AR 5 pl/A, 25 (6t AL iy
S (ith) AR EEER /K (normal saline, NS). £ 2
41: W% GABA Fl MUS %F OSR #U/EF (520« /)y
BUBEHLA A 5 AN/ © st R4L @505k
GABA (1.60 mg-kg ") Al MUS (0.10 ug/H) 41; @4
® 147 OSR (3.13 mg-kg ', ith) J& 10 min 23 J 45T
GABA (1.60 mg-kg ") B MUS (0.10 pg/H). GABA #ll
MUS ) Jy i 2= 3% 5 (intra cerebroventricle injection,
icv), N HRALES TARAARI NS 5 3 41 W& PTX
H1 BIC % OSR BUFAEFH 520 . /N EBEHL 4 5 4
N @ SRR AL @5@ 55108 PTX (2.0 mgkg ')
A1 BIC (0.2 pg/H) 4; @5B® T4 7 OSR (6.25
mg-kg ', ith) 10 min J573 A% T PTX (2.0 mgkg ')
B¢ BIC (0.2 pg/H). PTX KHIMEEESS (ip), BIC N
BN (ith), 25 0 RS T3R8 NS. K414y
2y JE e WA B e 7 BT A AR R,
W Il s BRI

REHELUFE BUNR 20 2L (MEREFRAD), BE
BLA3 e OSR AHFIXF IR A, BE4L 10 S, 43 5 P i o
OSR (12.5 mg-kg ") FIZAARRIMEH K (NS). 44
Z5J5 60 min ] 1%/ B 28 (10 mg-kg™") MR
SR, B 4 CI 4% 2 EH % 100 mL (pH 7.4),
HUASE (L5-L6), BN 4 “CHJ 4%% 5 W 5E 48 h,
AL, 4 pm V), HRBEK, 30% HaO, % il
A 15 min B0 N BTSSR, PURREE S
JEN 11 000 *EHT GABARal Hifk 37 CHEAR
4 h, WIEDFE L EDR T, 37 CHRIFRM N
f 45 min, DAB W4, JRAREE G, BEAFEABIHLIX
35k YA, BADI R BEALHI 2 AN S AR ALY,
BT T % GABA\Ral 5 5 FH 4 41 I 51 - # BH 42
0 i ORI X K SR

FitFaE  SE AR H SPSS11.5 it
AT, BUER x £5 Fon, FA 2 MG T4
AEFRIE T J7 2007 (one-way ANOVA) Fl £ K55
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pegecy (P<0.05, P<0.01), 4:Z4J5 10, 20, 30. 45. 60 1 90

1 FWUBER (OSR, ith) Xf/)G AR B H %0

Mor (40 mg-kg ", ip) AI /N Bl FE R 385 AR 300 11
WHEK (P<0.01), 1EHIFFLE 90 min B b 54524557
KE AR R LS, OSR (12.5 F1 6.25 mg-kg ', ith)
W HEW] i GG/ IR AE IR I (P < 0.05.P <0.01),
HABUR 1 v #8482 60 min LA L. 55 Mor (40 mg-kg ',
ip) ALV SRZ ELEL, OSR 5 KU 38 i R n] ik
68.45% (& 1).
2 GABA, ZIRHNAFIFEINZEX OSR EBIERAR
=AU

OSR (3.13 mg-kg ', ith), GABA (1.60 mg-kg',
icv) I MUS (0.10 ug/}, icv) 41545 2mn Kon 4
Lo AR WD AE R, AT 8 5. SNES (ith)
OSR 10 min Ja MW= 7ESS (icv) GABA 5 MUS, /)
B v AR R W AR B 4 2T Rt A B B e K

Table 1 Effect of oxysophoridine (OSR, ith) on the tail-flick latency in the warm water tail-flick test in mice.
with injection of saline (ith), morphine (ip), OSR (12.5, 6.25, and 3.13 mg-kg ', ith).

#P<0.05, P <0.01 vs pre-dose

min [P B3 %6000 0 45.67% 39.24% 41.58%.
45.03%- 38.66%- 28.70%H1 31.45%. 33.38%- 25.60%
33.67%- 34.64%. 8.27% (K 1 MK 2).

OSR (6.25 mg-kg ™", ith) ] BT 38 /I FUE 7 H4
AR (P < 0.01, P <0.05), % 1. PTX (2.0
mg-kg ™', ip) F1 BIC (0.2 pg/H, ith) XJ /) B3
BIJCW] W52 . BHNVEST (ith) OSR 10 min /G457
PTX 5 BIC n] /] Fl il v #0E R v AR I B A 46 0
(K 3 A 4).

3 OSR/INEEPEE A GABARal EARIZHIZEM

GABARal B (i {114 ot S A o o ks, 22
LTI  E, Mo R Rk, 57
I 2 EE %S, OSR (12.5 mg-kg™") 4111 GABAARal
FILHEIM (P<0.01), “FRHKEMEZFRK (P<
0.01), W32 F1& 5.

Animals were pretreated

n=10, x+s. P<0.05 "P<0.0l vs control;

G Dose Tail-flick latency/s
roup -

/mgkg™! Pre-dose 10 min 20 min 30 min 45 min 60 min 90 min
Control - 3.07+0.51 3.18+0.57 3.29+0.57 3.52+1.01 3.44+0.84 3.11 £0.57 3.36+0.95
Mor 40 3.44+1.07 15.00+0.007% 1500+ 0.007% 15.00+0.007%  15.00+0.007*  15.00+0.00"*  14.50 + 0.96"*
OSR 125 331+1.05 9.16+1.23"™  1131+1.59™"  1077+137"™  871+133"%  561+220™ 3.42+1.55

6.25 3.28+0.72 725+1.62""  734+0.79""  386+1.75 479 +0.79"™ 3.59 +1.35 3.67 £0.58
3.13 3.32+0.78 3.65+1.42 3.78 +0.84 3.74+£0.71 3.59 +0.93 3.73+0.98 3.46 +0.83
—O— NS+NS —O—NS+NS
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Figure 1 The influence of GABA on the analgesic effect of
OSR. Mice were divided into four groups: NS+NS, NS+GABA
(1.60 mg-kg ', icv), NS+OSR (3.13 mg-kg ', ith) and OSR (3.13
mg-kg ', ith)+GABA (1.60 mg-kg ', icv) group, n = 10. NS+NS
group was given the same volume of NS, GABA was given 10
min after OSR. Before and after administration at 10, 20, 30,
45, 60, and 90 min respectively, tail-flick latency of each group
in the warm-water tail-flick test was measured and recorded.
“P<0.01 vs NS+NS; "P<0.01 vs pre-dose; “*P<0.01 vs
NS+GABA

Time/ min

Figure 2 The influence of MUS on the analgesic effect of OSR.
Mice were divided into four groups: NS+NS, NS+MUS (0.10
pg/mouse, icv), NS+OSR (3.13 mg-kg ', ith) and OSR (3.13
mg-kg ', ith) + MUS (0.10 pg/mouse, icv) group, n = 10.
NS+NS group was given the same volume of NS, MUS was
given 10 min after OSR. Before and after administration at
10, 20, 30, 45, 60, and 90 min respectively, tail-flick latency of
each group in the warm-water tail-flick test was measured and
recorded. ~P<0.01 vs NS+NS; #p<0.01 vs pre-dose; A4p<0.05
vs NS+MUS
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Figure 3 The influence of PTX on the analgesic effect of OSR.
Mice were divided into four groups: NS+NS, NS+PTX (2.0
mg-kg™', ip), NS+OSR (6.25 mg-kg™', ith) and OSR (6.25
mg-kg™', ith) + PTX (2.0 mg-kg ', ip) group, n = 10. NS+NS
group was given the same volume of NS, PTX was given 10 min
after OSR. Before and after administration at 10, 20, 30, 45, 60,
and 90 min respectively, tail-flick latency of each group in the
warm-water tail-flick test was measured and recorded. P < 0.05,
P <0.01 vs NS+NS; “P < 0.05, P < 0.01 vs pre-dose

9 —O0— NS+NS
—e— NS+BIC
—&— NS+OSR
—8— OSR+BIC

8 sonith ol

Pain threshold/ s
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Time/ min

Figure 4 The influence of BIC on the analgesic effect of OSR.
Mice were divided into four groups: NS+NS, NS+BIC (0.2
pg/mouse, ith), NS+OSR (6.25 mgkg ', ith) and OSR (6.25
mg-kg ', ith) + BIC (0.2 pg/mouse, ith) group, n = 10. NS+NS
group was given the same volume of NS, BIC was given 10 min
after OSR. Before and after administration at 10, 20, 30, 45, 60,
and 90 min respectively, tail-flick latency of each group in the
warm-water tail-flick test was measured and recorded. P < 0.05,
P <0.01 vs NS+NS; p< 0.05, #P <0.01 vs pre-dose

Figure 5 GABAAaRal receptor immuno-staining positive neurons in the lumbar spinal cord in mice. A: Photomicrographs of the
GABAARal receptor in the L5-6 spinal segment of control mouse (Magnification, 400%). B: GABAaRal receptor positive cells in the
L5-6 spinal segment of an animal in OSR (12.5 mg-kg ') group (Magnification, 400x). The arrowheads point to typically deposited
GABAARal receptor immunoreactive neurons with plasma membrane labeling

Table 2 Average counts of GABAaRal positive cells and
average grey levels for each region of interest in mice. Animals
were treated ith with saline or OSR 12.5 mg'kg . n=10, ¥=*s.
P <0.01 vs control

The spinal cord

Dose
Group /mg-kg™! Average grey Positive nerve cell
level number (number/mm?)
Control 130.86 + 8.59 115+5.61
OSR 12.5 112.55+£9.57" 249+ 6.30"
Wit

GABA 52 FHHR 1 48 38 48 2 B A9 1 = ik 1 2
MRERIE T, ITAESR, A1k GABA 2442 314K F J5 1 1)
BT Ll Ay ol 20 2 P2 AU P R RS R IR 5 1) 2,
GABA, 32 V555 0 [ 2K 8 BOR B2 BT OGTE,
UM EAEEN GABA ReilkIvER£T, v
A5 SR T s - ol 8 o AR 5 i J T ol Bl — ) 5 i,

R i 1 i e A

GABA /& GABA, ZARAERE M W IR PE B 77,
ARG A5 R R, )R B i GABA (1.60 mg-kg
icv) L AR OSR (3.13 mg-kg ™, ith) )1
N BV B B 24 (P < 0.01), #E7RH KX GABA fE
25T OSR HBURHLE] . MUS J&E P GABA L
SZARBEhF, WA Rl 2 ke A Ak e N T R A
RIS, R BRI MUS (0.1 pg/, icv) #E
W S 48 5 bR B 77 OSR (3.13 mg-kg ', ith) 4HJM
TERIM 45 53878, GABAL 3225 T OSR [W4HREAE
o GABA , 52 AR A0 F A S5 VR il o e 45 3 1
Wt Pres el ez, GABAL Z AR
TG RN R Y CUEAE YRR N, CU 4N ik 5
Tofs 85 2 J0E N0 PR P P AR AR AL, AT A Y B
e P AR R AR ) fE A AR i B, SR
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A 5IZZ 2 ToR e o - AR TS, & b 3
IEAHIERRS A, fes [ RIZ M4 T0 = A 2wy 1t S il 5
ikl (EPSP); #iZEAMS B HHIZEARM A M RLHIZE-
B 5, KRR B Xarh), B GABA, GABA
EFTRRS A B GABA, 244, i CIIEIEST I, K
R A ZMeA, KA A B VE AL IR AR N, BEIRC%
w3 b, SRS MZ T EPSP A5 /N,
K, GABA 1EF]T GABA, 324K R 7= A 5l i 411 61
YEH, RJETREma e e A 5, P AEBURIE- . PTX A
BIC ¥ A 4 L1 GABA A SZ RIS BRI, HI# N GABA,
ZARARR RSB, 5 R R R R PR . PTX
LK GABA ¥iG 1) CIJEiE, i BIC NEL 5
GABA 354+ 85 O Vi BHLINT GABA, 2 A, A5z 4
PR PTX (2.0 mg-kg ', ip) H1 BIC (0.2 ug/H, ith)
Kifese 4Bk OSR (6.25 mg-kg™") MBURIEN (P<
0.01), &5 Rt — PR #E GABAL % /A 7E OSR #H
JAE AR A T AR o AHTEFEI S5 4 Ak 45 SR b
7%, OSR (12.5 mg-kg ', ith) W] & 25 58 b 615 f8
GABA,Ral ZHEAXIEL, 4 R H#ER OSR BURHHL
15 _EHA BT i GABAARal ZAKH K. KT HiK
GABA B4 25 OSR #VE F I E 4L A ik
— W9,

References

[1] Zhong RS. Research and Application of Sophora (7 & F-Hf
FUNHD) M.
1983: 10—20.

Yinchuan: Ningxia People’s Publishing House,

[2] Yao WX, Zhou JJ, Yan L, et al. Analgesic effect of oxyso-

phoridine and its mechanism [J].  Chin Tradit Herb Drugs (1
HLZy), 2008, 39: 569-571.

[3] YulQ,Jiang YX. The effects of sophoridine on the positive

cells Glu and GABA immunoreactions in CNS of rats [J].

[4]

[5]

[6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Pharmacol Clin Chin Mater Med ("1 2 25 51If 1K), 2006, 10:
1611-1614.

Gao JX, Tao LJ, Yu JQ, et al. The analgesic action of
oxysophoridine and its effect on the expression of PKCy in
central nervous system of mice [J]. Chin Pharmacol Bull (*
[ 24 B 2230 3R, 2009, 25: 1453-1456.

Yu JQ, Jiang YX, Wang LW, et al. The inhibitory effects of

oxysophoridine and oxymartrine on central nervous system in

mice [J]. Ningxia Med J (T*E &% 4%7&), 2002, 1: 13-15.
Xia ZY. Psychiatry (f5#%5 %) [M]. Beijing: People’s

Publishing House, 1984: 141-143.
Hylden JLK, Wilcox GL.
new technique [J]. Eur J Pharmacol, 1980, 67: 313-316.
Belelli D, Harrison NL, Maguire J, et al.

Intrathecal morphine in mice: a

Extrasynaptic

GABA, receptors: form, pharmacology and function [J]. J

Neurosci, 2009, 29: 12757-12763.

Enna SJ, McCarson KE. The role of GABA in the mediation
Adv Pharmacol, 2006, 54: 1-27.

The role of GABA (A) receptor

and perception of pain [J].
Mirza NR, Munro G
subtypes as analgesic targets [J].

23:351-360.

Drug News Perspect, 2010,

Tiurenkov IN, Perfilova VN. GABA receptors: structure and
Eksp Klin Farmakol, 2010, 73: 43—48.

Zhang SS, Zhang L. The Glu / GABA-conditioning system
Acta Pharm Sin (%%

functions [J].

of learning and memory in brain [J].
224)), 1997, 32: 638—640.

Olsen RW, Hanchar HJ, Meera P, et al. GABA, receptor
subtypes: the “one glass of wine” receptors [J]. Alcohol,
2007, 41: 201-209.

Rudolph U, Mohler H.  GABA-based therapeutic approaches:
GABA, receptor subtype functions [J].
2006, 6: 18-23.

Krogsgaard-Larsen P, Frelund B, Liljefors T. Specific GABA

Chem Rec, 2002, 2:

Curr Opin Pharmacol,

(A) agonists and partial agonists [J].
419-430.



