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Oxysophocarpine ameliorates carrageenan-induced inflammatory
pain via inhibiting expressions of prostaglandin E, and cytokines in mice
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LI Feng-mei’, MA Peng-sheng”, YU Jian-giang” "
(1. Laboratory Animal Center, Ningxia Medical University, Yinchuan 750004, China;
2. Department of Pharmacology, School of pharmacy, Ningxia Medical University, Yinchuan 750004, China)

[ Abstract]  Objective  In this study we investigated the analgesic effect of oxysophocarpine ( OSC) on
carrageenan-induced inflammatory pain in mice and to explore its possible mechanism. Methods Mouse ear swelling test
and carrageenan-induced paw edema were used to investigate the effects of OSC (10, 40 and 80 mg/kg) on inflammatory
pain in mice. The mechanical hyperalgesia and allodynia were measured by von Frey filaments. Paw edema was assessed by
toe volumetric measuring instrument. text the content of TNF-a, IL-1B, IL-6 and PGE,. Results OSC showed a
significant anti-inflammatory effect in the mouse ear swelling test. OSC (10, 40 and 80 mg/kg) also significantly reduced
the paw edema volume and improved mechanical allodynia threshold value on carrageenan-induced inflammatory pain, as
well as relieved paw tissues inflammatory damage and reduced the numbers of neutrophils in mice. OSC significantly
suppressed over-expression of TNF-o, IL-13, IL-6 and PGE,. Conclusions Based on these findings we propose that OSC
attenuates inflammatory pain by suppressing the Pro-inflammatory cytokines.
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Wy 52 1) (ARG AR ™ T A0 LA A ) AR
FHRRRE, AR (0SC) & N ZRHEY) i &+
PRI, A BT IR - OSC 1 L Ri%E T
L PACT36 AR AE A ZR Eh AR 3 18 2 1 2 e B
HA REGURIEN . A5 0SC ABFFENA,
T HCBURAE VI 11, D i R 3t — 5 B
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1 #MEIAE

1.1 Kz

6 ~8 JAWsIfEvE SPF 2% ICR /ML 180 R, i T &
BB R A2 SR 3 ) o [ SCXK(T9) 2015 - 0001 ] 42
B R 18 ~24 o MHFE T T H ERIRFE LR S T
OB RS P S5 B N [ SYXK (37) 2015 - 0001 ],
Fih BRI AZ R (12712 h) , Ak, &
— R T — A~ B — 1 52 50 51 4% 55 56 3h )
FHE 3R JEI 257 NGB R,
1.2 FERF5EE

TR Ak AAS BRI A ( YLS-TA, L AR 48 I 24 Bl
Be i s vl ) 5 A AL MR 6 (0SC T = 25 Wi 55 BT, it
520130001 ) ; ] 7] PE Ak ( Sigma-Aldrich 23 7], CAS .
50-78-2) ; “HIZR (dbatfk 1), it 20130530) ; /1
XM ( Shanghai Kai Yang Biotechnology Co. Ltd
20130104) ; /N Bl TL-1B ELISA #5137 & ( 26 E
RayBiotech 2% F], ELM-IL1beta-001C) ., /) § IL-6
ELISA #3477 £ ( 3¢ [# RayBiotech 2 7, ELM-IL6-
001C); /v Bl TNF-a ELISA # il it %) & ( 26 ®
RayBiotech 23 7], ELM-TNFalpha-001) ; /N i}, PGE2
ELISA K7 & ( 3& E R&D A1, KGE004B) .
1.3 XIWFHE
1.3.1 /NRBEEREES R

HBUICR /N 50 H, BlEFLYS 430 5 4, K 0SC
2 1:0. 8 FFLLTHREBCHI K 5 AN G2, I8 s 1 5 45
25, W72 h, RHMRERETHE LD50 =240
mg/kg, R ARF R G, /DRI BIAL B A
5 Rk R AEREAR , B JE DARF Al i AT
1.3.2  /NEE A5

HUICR /NVER 50 H BEHLAR 40, B4 10 K, 433
SRR (NS, B 5SS 0.1 mL/10g) |, B &) DT Ak ZH
(400 mg/kg W H 2525 0. 1 mL/10g) ,0SC(80,40,10
mg/kg) G (JEIEHST 0.1 mL/10g) . 4261 h
YR AN o 0 7 ol = N o A T T R oo 7 S e

#4550 pL 34K ,40 min J5 BESUHELLSE /N B, B BY
SYIACE IR ZAT T 9 mm H 5, T IR
LRRE, W — R A4 B 2 B b
Q- A

INEMIKE = A ERE -AHE SR,

AN AR (% ) = (BRI IKREE - 45
M) /B i K % 100%
1.3.3 A SCERBUNR AR PSR L 5

HUICR /MR 50 H BEALST 40, B4 10 H, 435
SRR (NS, MRS ESS 0.1 mL/10g) , Bl =] UC Akl
(400 mg/kg #EH 4725 0.1 mL/10g, 0SC (80,40,10
me/ke) 254 (MR IEE S 0. 1 mL/10g) , 435 F 45
250.5 h 5, A/ N T R VST S SRS T 30
RL(300 pg/paw) * .
1.3.3.1 EREAEBEIE

FLZ5)51.2.3 4.5 h, R BEZ A0 A0
WA REOCT DLV A,
1.3.3.2  HLA 46 2 & 33 8 A ( paw withdrawal
threshold, PWT) fifi] i

FEARUE S 30 PR 45 22 i HOG BSB89 I/
FUE T 2 mm x2 mm FLERM 4@ MAE L, FHEE K
/NI LB SR £ U (— kAT 6 H) | ff
ANERAE N 0.5 b S5, DU /) BROAS DL 4 2 S 5 1 1
(PWT), fdi FHAS [R50 #4055 B 1) Von Frey Filaments
(vFFs) BN EUEE 3 4 JE k% Bk R) B ik, WEEE /)
RUAT B A LE 4 R SO . HINBGHR BE — RN 0. 4 ¢ TF
47 vEFs £F 2 2275 ihd ek 90° i, 25 /INERATIAS & B
0 MR TC RN o I ESE 7 255 7 AH AR A o e i
KRR 22 0 SR A T, D) 45 R <08 00 3%
SRE/N— G LT A 22, R RIS T ] A 20K
F 10 s, HEIFRBIRES| L 50% A f 1 41 4k 22,
ARSI R ORI BER BN 4. 0 g, i STV Y
REDI T 509% FA JE S5 I 1 21 4k 22 ] 345 2 L, B AL
WA R R IR (g) o 23 0 a2 45 25 1 45 24 )
1.2, 3,45 h WBLIRAE 2 55 M
1.3.4 S ARMER AR A SR B0/ B 1 15 40
041 TNF-a IL-1B IL-6 il PGE, 3&iA/K5F- A4k

HEPE ICR /NER 30 H, B AL 5> Ry IE 8 2 ABE A
2 ,0SC(80 mg/kg) 41, &2 10 H ., 24/ 5351
T45250.5 h 5, 7EBRIE & 45T A /NN A )5 2
JE T B A USRI 30 wL(300 wg/paw) ,5 h Ji,
SEBE/INER, B T A S R B 2, i 10% 2141
A13K,4°C 1.0 x 10* v/min, &0 15 min, B {7, B
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BRSO /N BRR PSR R 5 ZH 20 TNF - [IL-18 116
H PGE, Wy R IR K (Hal0) & i W] 45 4F)
1.4 SitEFH*E

VEARZH ; AL S0 (40 mg/kg ) 2H f% - b Jic 8 401,
FRER(P < 0.01) ; EALMEIRAH (10 mg/kg) 41 H-
i JHC B AL B 8 R AR, LA GE ik 22 5% (P < 0.05)

K SPSS 13. 0 Gt AT R AL BEAMT 45 (WL 1),
RUBE £ bRERZFRIR (x £5) o PIFEARERILL 2.2 SUBRREIT AR B/NRE B %5 R 5
BORM o K5, Z AR X800 LR AT One-way  BHBKEBIRIE

ANOVA ¥656  LL P < 0.05 NESAG = X,
2 #R

2.1 SEUBERBT _BRFH /MR EMAEKEN
'

F/NRAEHIER PR 50 pL —HZ 1 h )5,
R ZH A i K E 3k %) 15. 78 + 1. 75 mg, Di B
Tl LT, ST LA, BH P 24 Bl ] DT AR L (400
me/kg ) AYEL I B2 S 25 AR (P < 0. 01) il ik
50. 57% ; AL 8 (80 mg/kg) ZH Ft H- Jith Ji Ji5 ik

25 /)N BRI RS9 R At 28 FR =2 ) AR B LU 3T
FHEZ(P > 0.05), SIEWA I, BRI 1 ~5h
R K B R (P o< 0.01) DL A SRS
KT R, SR A5 T, SRR R, FRPE
25 =] DEARZH (400 mg/kg) 5255 1 ~5 h A 2 ik
B B EAR (P < 0.05) ; E AL A08 (80 mg/kg)
HBZ)E 1 ~5 h (12 Bl IK EE BRI (P <
0.01) ; AL MLRTH (40 me/kg) HAAZHIE 2 ~5 h 2
i Gk PR A (P < 0.05) 5 i AL SR B (10
mg/kg ) 4145 24 i 25 B ] i A 2 K 3 25 % O i 3

FIEME(P < 0.01) IR IKL 52.79% W= TR el (P > 0.05) (W 2),

R 1 AAHRIOS —HHEEUN KR (x 25,0 =10)

Tab.1 Effect of oxysophocarpine (OSC) on xylene-induced ear swelling in mice

415 # 4 (mg/kg) i ke i EERS
Group Dose Swelling degreen Inhibition rate
NS 41 NS - 15.78 +1.75 -
B =] PEAR Aspirin 400 7.80 £2.63 50. 57
80 7.45 £2.39 ™ 52.79
FALIR AR 0SC 40 10.08 +2.37 ™ 36. 12
10 12.55 £3.58 " 20. 47

TE: 5 NS, P < 0.05,™P < 0.01,
Note. Comparison of the NS group, “P < 0.05, " P < 0.01.

R2 AAMR BN A SR N R R S AE BN I BE RS20 (% 25, n=10)

Tab.2 Effect of oxysophocarpine (OSC) on carrageenan-induced the swelling degree of mice with toes inflammation

[ B BE (mL)

451 e Swelling degree
Group (mg/ke) LR 2R
Dose A 1 h 2h 3h 4h 5h
Base volume
EH 0.1752 + 0. 0098 =+ 0. 0030 + 0. 0003 + 0.0014 + 0. 0002 +
Normal N 0.0130 0. 0099 0.0105 0. 0076 0. 0035 0. 0061
T2 0.1729 + 0. 0569 =+ 0. 0545 + 0.0773 = 0.0957 + 0. 0896 +
Model N 0.0146 0.0294% 0.0180* 0.0149% 0.0145" 0.0166"
B ] DTk 00 0.1773 = 0.0367 + 0.0330 + 0.0382 = 0. 0406 =+ 0. 0459 +
Aspirin 0.0167 0.0159** 0. 0175%* 0.0152%* 0.0112%* 0. 0075%*
%0 0. 1740 = 0.0235 + 0.0311 = 0. 0340 =+ 0.0354 + 0.0397 +
0.0145 0. 0150%* 0. 0058 0. 0085 ** 0.0110%* 0. 0093 **
A8 20 0. 1836 = 0.0449 = 0. 0408 =+ 0.0519 = 0.0572 = 0.0525 +
0SC 0.0114 0.0153% 0.0158%~ 0. 0193 * 0. 0184 0. 0221 %>
0 0. 1736 = 0. 0456 = 0.0542 = 0. 0697 = 0. 0807 = 0.0832 +
0. 0207 0.0138% 0.0162* 0.0118" 0.0148"~ 0.0185%

T SIEWALLLEL"P < 0.05,%P < 0.01; SHRILILLEL, *P < 0.05, 7P < 0.01,
Note. Comparison of the normal group,*P < 0.05,"P < 0.01. Comparison of the model group, *P < 0.05, P < 0.01.
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Tab.3 Effect of oxysophocarpine (OSC) on carrageenan-induced inflammatory pain threshold of mice

i Gitlh==s Ji B (g) Pain threshold
Group (MR8 LRl B
Dose Baseline pain 1 h 2 h 3 h 4 h 5h
threshold
1.50 £0. 380 1.260 +0. 327 1.260 +0. 378 1. 340 £0.299 1.260 +0. 327 1. 420 +0.437
NS 21 NS - 1.44 +0. 337 0.139 £0. 102" 0.112 £0.051%  0.091 +0.049* 0. 100 +0. 053* 0.112 0. 111%
P =] PCAK Aspirin 400 1.40 =0. 365 0.142 £0. 105" 0.336 £0.296"* 0.308 0. 199%** 0.392 +0. 147%** 0. 184 £0. 124"
LML 80 1.38 £0.274 0.186 £0. 179" 0.331 £0. 214" 0.344 +0. 176™** 0.459 £0.281%* 0.214 +0.165"*
0SC 40 1.52 £0.483 0.122 0. 110" 0.136 0. 105  0.154 +0.099%* 0.271 0. 139%** 0. 142 +0.105%
10 1. 40 £0. 365 0.121 £0. 110" 0.081 £0.051%  0.068 +0.051%  0.077 £0. 047" 0. 089 +0.052%
T SIEFAILE, P < 0.05,%P < 0.01; GBI, " P < 0.05,™ P < 0.01,

Note. Comparison of the normal group,*P < 0.05,* P < 0.01. Comparison of the model group, * P < 0.05, P < 0.01.

R4 GBI A SRV AR MR I 2L TNF-o IL-1B | IL-6 \PGE2 & AR IEAK MM (x +5,n=10)
Tab.4 Effects of oxysopressin on carrageenan-induced the expression of TNF-a, IL-13, IL-6 and PGE2

proteins in inflammatory pain-injuried mice

451 i (mg/kg) TNF-o IL-1B L6 PGE,

Group Dose (pg/mg) (pg/mg) (pg/mg) (pg/mg)

EEAH

- 82.90 +7. 66 159.60 +17.91 116. 04 +22. 87 63.08 +25.21

Normal

ERIE|

*iodd N 381.96 +34. 72" 343.25 £23.61% 811. 49 +46. 12** 214.72 £29. 35
I 7 g
ﬁ%*féﬁw 80 166.93 +13.49 218.32 +19.63 ** 586.51 +58. 68 ™ 109. 15 +18.97 ™

W HSIEHEHLE P < 0.05,"P < 0.01; 5HAIHLLE,

2.3 SUBRREXNANERBUMNRXERRERE
AT
251/ BRI 1 e AL AR 0 AL I S A = (1]
MEHIBE TR EEZR (P > 0.05), SIE®H4AL
B, A0 SRR /N 1 ~5 h AOHLRZE 1 1 5
B EIT(P < 0.01)  BEUIA ERFER 141
PR LR 2 T, SR LA, BH M 24 ] )
VEARAL (400 mg/kg) Z524)5 2 ~4 h AMLIR S 2 s
B B EEETH(P < 0.05) ; E AL B (80 mg/
ke) A5 245 2 ~5 h IIHLAEAR 2 S5 3 0 Jd 2 Il
FH(P < 0.05) ; B ALPEA0% (40 mg/kg) A1 4524 )5 3
~4 h P HL AR 2 RS BE B R T (P o<
0.05) ; M AL MR IRT8 (10 mg/kg) 4 45 24 5 45 i) [A]
SRS ST R T B E 2SR (P > 0.05)
(WF*3),
2.4 SUBRENAXERBNRAEERBRGA
#h TNF-o, IL-1B8,IL-6 . PGE2 E B RixK T
A
Elisa YR S50 R 5 15 4 R, 1 ORI
N B AR M R A A AL /N BB L 8L b R R T
TNF-o \IL-1B . IL-6 1 PGE, By 135K 3 I

*P <0.05,
Note. Comparison of the normal group,*P < 0.05,"P < 0.01. Comparison of the model group,

P <0.01,

“P <0.05,™P <0.01.

FH(P < 0.01) ; 5ECAIZLAH L, S ARBRL SRR/ B
WL B 4 K F TNF-o \IL-18 . 1L-6 £l PGE,
HHEBKFRBETREP < 0.01) (WE4),

3 it

PRI 5 RIEA K, X Ha H U7, 12
WL EH SR R R, X SRR S 51 R A 2L
B@ﬁxl%ﬁ'ﬁh%@sz%&%%%ﬁﬂt,%jﬁfw\z
FIPEAL G 97 36 [, 30 97 5 480 B N AE G 1Y 5
W IR S AN BB AR R 6 — A AR
G, k) 66t A0 205 2 L %) %o 24 W e 46 3 P R AT VE A
ML A SCRIRVE B A, 7T 51k Rz 1k SR
B4 I PR R, AROAE A0 R | 2 2 ik, 1
EEHJ‘“&EEE%@(MH P 9 RE A B SR
SRR AL R T S ORI A R RE
A SUR I 5 5 1) 2 b P 3 56 € 8 i T T4 R
RPN YT RAE L, f XSRS S 09 J2 ik b Bk it
030 B R o A B B, AR — B B, B Atk
W1 RS2 1 ~2 b, AL S-F2 RN SR K
BB BL, SRS R KA, RREL 2 ~ 5 h, SRR
PEG, 1545 1 % 5 B 10185388 355 1 -5 41 48 200 Jfa [
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H i, G IR E iR 25 BPT REH B3 HK
JAN R B A 18 FH AT PR A R TR R RO
FERRIR W BT A R T WF 98 3 1 44
R, OSC JEH KR G RHE Y & F i i — 28k
Y, WF5E 2R B, 6 B ORS00 BUEE I ik 1 AR RE A
AH 2 AR, 6 A SR e 0N B i Bk A —
PIFRHIVER , 0SC B3t T /N U B LA 5 8 PR 0
B, OSC fE A 5 K& I 2 i S 30 rft TNF-o, 1L-1P,
IL-6 Fll PEG2 W&, HLRAEHI TG 5 4 i K+ 1)
KOG, XK REXT T ff 0SC 17T RIEK
S 0 FREA A R X,
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