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Screening of The Anti-inflammatory and Analgesic Active Fractions
from The Root Bark of Lespedeza davidii and Its Mechanism

LIANG Sheng-lin® ,YAN Feng-guang
Jinggangshan University Health:Science Center,Ji'an 343009 ,China

Abstract: To screen the anti-inflammatory and analgesic active fractions from the root bark of Lespedeza davidii,and to
study the mechanism of the anti-inflammatory and analgesic. The acute inflammatory models,such as xylene-induced ear
swelling, egg white-induced paw swelling;and ‘the chronic inflammatory model granuloma induced by cotton pellet im-
plantation, were used in researching the anti-inflammatory effects of the active fractions from the root bark of Lespedeza
davidii. Meanwhile , the analgesic effects of the active fractions from the root bark of Lespedeza davidii were observed by
hot plate and acetic acid writhing model. To explore the anti-inflammatory and analgesic mechanism,the content of the
serum TNF-a,IL-18 and foot plantar inflammatory tissue PGE,in rat with inflammation caused by egg white were detec-
ted,and the serum/NO, MDA and PGE, levels in mice with pain induced by acetic acid were detected. The results
showed :High- and low-dose petroleum ether fraction could significantly inhibit ear swelling in mice and paw swelling in
rats. Also,petroleum ether fraction decreased the granuloma of rats. Moreover, after the treatment with high- and low-dose
petroleum ether fraction, the pain threshold with hot plate method was significantly prolonged. The writhing number was
reduced after administration. The petroleum ether fraction decreased significantly the content of the serum TNF-a,IL-18
and foot plantar inflammatory tissue PGE,in rat with inflammation caused by egg white, and decreased significantly the
serum NO,MDA and PGE, levels in mice with pain induced by acetic acid. These results indicated that the petroleum e-
ther fraction of the root bark of Lespedeza davidii is anti-inflammatory and analgesicactive fractions,and its mechanism of
anti-inflammatory effect may be related to the reduction of TNF-a,IL-18 and PGE, production,and its mechanism of an-
algesic effect may be related to the reduction of NO,MDA and PGE, levels.
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2.1.2 HEK
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¥ M2 2R PGE, A& 6| &

120 HMEMERS 1K RBENLY 57 12 21, BAK 5
T MR 2T EER 2. 2. 17T, KIRE25 1 h s,
N R SR L B sc 10% 2535 A= FRER IR (it 1
IR EERC R ) 0. 1 mL 348, A AR 0 ol I 4% B
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F 1 KM FIREREZERESMN - FEBUNREMKAOEM (2 =12, x £ 5)

Table 1  Effects of different fractions from root bark of Lespedeza davidii on ear swelling induced by xylene in mice (n =12, XxEs)

Fl it Jie e RS
28 51 . o
Grou Does Swelling degree Inhibitory rate
P (mg/ke) (mg) (%)
F5 8 Model - 8.32+£2.02 -
] ] PTAK Aspirin 500. 00 2.83+0.99" " 66.05
KM EHAE TR B A7 kSR (v Petroleum ether fraction 11.09 4.73 +£1.407% " 43 .15
22.18 3.62x1.17"** 56.49
KA TR B2 2R Z TR B Ethyl acetate fraction 41.28 7.85£2.02 5.65
82.55 8.47 £1.95 -1.80
KM A FHE B 1E T BB n-butyl alcohol fraction 127.27 7.50 £1.62 9.86
254.54 7.66 £1.90 7.93
KM BIR TR B K A2 Water fraction 510.50 6.97 +1.38 16.23
1 021.00 6.91.41.65 16.95
KB AR [ K W Water extract 5 000. 00 4,18 #1.59%* 49.76
10 000..00 343 +1.21*** 62.38

TE SRR LR, * P < 0.01; SRR UMK L4, P >0.05,
Note : Compare with model group, * * P < 0. 01 ;compare with asprin group,*P >0.05:

il S AT ECR S Bk (P < 0.01) o SRwIC « RFIEAL25)5 1.2.4.6 h Z2H7 TG #E X (P
ARELAR EE , RIS AR B2 A 3 A5 A0 7K B i e >0.05) o) ZR WK 2,

F2 AR TR AR I3 B B BA R 2 BB M (1 =10, x x5 )

Table 2 Effects of different fractions from root bark of Lespedeza davidii on paw swelling induced by egg white in rats (n =10, xts )

N 5 5 AN R A R] A2 B ik R
415 il Different time after inflammatory paw swelling rate
EI"OU DOCS <%)
P (mg/kg)
1h 2h 4 h 6h
1575 Model - 27.22 +4.16 31.46 £3.74 31.04 +6.47 29.71 +5.28
H]PLHK Aspirin 500. 00 15.43 £2.91**  17.27 +3.46** 16.76 +2.53**  15.96 +2.68 " *
Fe - EA AR B A TEESS (37 Petroleumtether fraction 11.09 16.78 £2.65* ** 19.75 +3.44"** 18.92+3.09"** 14,19 +2.41" **
22.18 15.91 +2.81* "% 18.96 £3.46* ** 15.88 £2.63*** 13.79 +2.83 " **
KBRS TR e Z R Z B FR0 Ethyl_acetate fraction 41,28 23.79 +3.41 28.39 +6.25 27.48 +3.92 24.59 +5.12
82.55 24.61 +4.55 30.69 +4.98 30.68 +4.78 25.86 +5.31
KM BART M BzaE T B4R n-butyl alcohol fraction 127.27 28.39 £6.12 29.46 £5.68 30.59 £5.27 28.91 £3.44
254.54 27.98 +3.34 32.29 +6.42 30.05 +6.34 26.92 +5.29
FHHAKL TR K KB Water fraction 510.50 25.18 +4.29 28.91 +4.49 29.63 £4.93 24.69 +4.84
1 021.00 23.75+5.13 27.83 +3.57 26.62 +6.01 24.96 +4.74
T BAE T4 B2 K 32 M Water extract 5 000. 00 15.97 +3.41*** 19.03 +3.38* ** 18.21 +3.35**% 15.64 +4.96* **

10 000. 00 15.12£2.79**% 18.54 +3.95**% 15.73 +2.35**% 14.15+4.12"**
TE SRR LR, * P < 0.01; S FTR AR L, P >0.05,
Note ; Compare with model group, * * P < 0.01 ;compare with asprin group,”P >0.05.
3.3 WEBHRKBRMIT TNF-o K IL-1g MR KGR v DR AR B i35 T B8OK BRI
RIEAR PCE, SEAIRM TNF-o IL-18 25 i S R B R PEAEL PGE, Fi (P <
SRR, RS TR B A MBS AL . 0.01) o SRl A DCARZE AR e, i WA 5 AR B2 A ik
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BEFR A e ARG B 2= R RS B (P >

0.05). #RIFEK3,

3 AMPHFREAHBDCEEEBAKRME TNF-o & 1L-18 FEHEA AR PCE, FBHHM (n=10,x + )

Table 3 Effects of petroleum ether fractions from root bark of Lespedeza davidii on content of TNF-o,IL-18 in serum and PGE, in the

inflammatory tissue in rats (n =10, x £ s )

il i .

5| Doe TNF-a IL-18 PGE,

S
Group (mg/ke) (ng/L) (ng/L) (ng/L)
1878 Model - 618.19 +116.54 648.16 £127.63 3182 +7:22
P ] PE AR Aspirin 500. 00 256.31 £56.51* * 75.27 +78.41 % * 11.46 434 * %
T AL FHR B A I AL 11.09 287.22 £59.21***  231.76 +68.17* * 13.49 +4,12* #*
Petroleum ether fraction .

22.18 276.32 £61.37***  205.33 £66.69* * 12.32 24,117 **

T SRS, TP < 0.01; SRR PEARYL LS, *P >0.05,

Note ; Compare with model group, * * P < 0.01 ;compare with asprin group,*P >0.05.

3.4 XPKERABBKAZF BRI R200

ST B, A AR A 3 P A A
IR R PRI 2L 68 DR SR Bk PR 28 b g A S 2 4
HFEHI(P < 0.01) , HHEA R EARSIE; LR LM
IE T B BOKFRAL S R A 22 R AR (P >

0.05) ; B[ ] PLAK 500 mg/ kg 45 24 J 1 I 52 410 ] A B
FRERPZE (P, < 0.01) 5, SRR VEARALAR L, R
AT AR R A7 T B A5 LK B2 8 g AT o 4 22 5
AEP >0.05) 4iRkILE4,

F4 KMHIE TR AR EERGLR k BAREK AZF BRI (n =10, x + 5 )

Effects of different fractions from root bark of Lespedeza davidii on granuloma induced by cotton pellet implantation (n =10, x

Table 4
+5)
w5 Bilhis 2R Y& MRS
é ” Does Granuloma dry weight Inhibitory rate
rou
P (mg/kg) (mg) (%)

157 Model = 91.22 £9.01 -
Fr] F] EAK Aspirin 500. 00 65.78 +6.20* * 27.89
K I HARE TR A kAR A7 11.09 69.73 £6.29 * ** 23.56
Petroleum ether fraction

22.18 65.96 £8.65* ** 27.69
K BARL TR 2R TR A 41.28 92.52 +10.60 -1.42
Ethyl acetate fraction

82.55 88.93 +8.31 2.51
KB A AR O T R 127.27 90.96 =10.51 0.29
n-Butyl alcohol fraction

254.54 85.94 +9.68 5.79
K I HARE TR K B A7 510.50 88.11+9.22 3.41
Water fraction

1 021.00 92.75 +£10.01 -1.68
MR T AR E2 K W 5 000. 00 69.07 £7.04 " ** 24.28
Water extract

10 000. 00 65.06 +7.16* ** 28.68

T B IS, T T P o< 0.01; S BTRI VA LA, " P >0.05,

Note ; Compare with model group, * * P < 0.01 ;compare with asprin group,*P >0.05.

3.5 X#ERGEFETEUN RE R RN

ESRERYZH A LU, 45 24 A 4% 40 A L 3 25 = 0
Britaf T S5 R AL AR R A T Tk 67 A K B
iR G, 45 25 )5 30 .60 .90 120 min Hf {g ZiE 4
PR EUN AR EE (P < 0.01) , H EFA &AM ;
LR IE T B M KA v ARGRI i 4 45 24 )5 30,
60,90 .120 min 225 LG4 E L (P >0.05) ; ik

IR 20 mg/kg 2524 )5 30 .60 .90 120 min I 35 FE A
WFEUMNRBYREE(P < 0.01), 5 H 4525514
bt KRB MR Rz A Tk 57 RN 7K B2 =7 AP
ZH DL AR A, 45 25 ) 30 .60 .90 120 min BA i 4iE
KPR UM BE (P < 0.01) ; LR TR IE
T ROKER A s 2 4525 )5 30,60 .90 120 min
LSRG L(P >0.05) , Z5RIEKS,
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£S5 KM FIREAREEREL I /NR AL BB EA S (=12, x 5)

Table 5  Effects of different fractions from root bark of Lespedeza davidii on threshold of mice in hot plate test (n =12, xts)

SOS A ZE =0 R
A Az o wAEmEE
A5 i pain threshold The pain threshold after administration
- Does (s)
Group (me/ke) before
&8 administration (s) 30 min 60 min 90 min 120 min
#5754 Model - 15.37 £2.60 15.77 +3.92 15.07 £2.41 15.23 £2.53 15.26 £2.42

ELFRNLNE Morphine hydrochloride  20.00  15.23 +1.85 59.06 +1.84* *%¢ 58,58 +2.67* *%% 56,14 +5.39* *& 53 99 +6.36 * *4¢
B AR B A Tk R A 11.09  15.33+1.46 27.76 +2.18* *¥¢ 30,31 £3.39* *&¥ 29,82 +3.31 * *& 27,71 £2.93 * *&&

Petroleum ether fraction
22,18 15.11£2.42 28.42+4.89" % 33,58 +4.45° *%% 32,04 £5.19**8¢ 30.17 23,75 *&¢

KM AR FHR B2 278 L BR L 41.28  15.23 +3.48 15.60 +3.41 15.19 +3.62 15.29 +2.58 15.09 +3.51

Ethyl acetate fraction

82.55  15.74+2.59 15.96 +3.53 15.07 +3.90 15. 64 ¥3.52 15.05 +2.69
T EAAE AR B I T WA 127.27  15.10 £2.77 15.78 +3.15 15.67 +3.77 14.99 +3.02 15.52 +3.21
n-Butyl alcohol fraction

’ 254.54  15.24+2.69 14.91 +3.41 15.46 £2.95 14.99 +3.76 15.25 £2.23
NURY R iEY % S A 510.50  15.21 +2.58 15.09 +3.22 15.21 +3.91 15/84 2.77 15.26 +2.94
Water fraction

1021.00 15.45+1.94 15.67 £2.81 15.17 £3.30 15.75 +3.35 15.39 +3.47

AR TR B K 5000.00  15.56 +3.21 28.13 £3.45" *& 31 12744.92* 84,3050 £3.69 * *4& 28,08 £2.49 * *&&

Water extract

10 000.00  14.91 +3.78 30.85+3.45" %% 34,75 £2.85" *%% 32,48 +3. 11" **% 30.22+3.29* =&

W SRR, C T P < 00155 [ BT B g, S P < 0.01,
Note : Compare with model group, * * P < 0. 01 ; Compare with the data before the administration of drugs,*¥P < 0.01.
3.6 MEEATEUN R R0 P s 2R 2 I T B BOK 0 5 A B 4122

4.6 LEAAN], SHURAUNILE, KO ITECPAREE SRR (P >0.05) s BTG4 500 me/ke 2
A P AN 7K i T v AV 2 g ) A el R 24 R S U IR P B0 LA SR R (P <
s AR R B (P < 0.01) , HEAFEMK © 0.01),

F6 AMHHABFREAEZEREB/NRAERBNEM(n=12,x 5)

Table 6  Effects of different fractions from root bark of Lespedeza davidii on acetic acid writhing of mice (n =12, X £ )

) s LA i
Group oes Writhing number Inhibition rate
(mg/kg) (%)

%1 Model - 26.75 +5.44 -
W 7] PE b Aspitin 500. 00 7.75+2.01"" 71.03
S TR AR B A A 11.09 15.08 +3.84" " 43.63
Petroleum ether fraction 2218 12.42 +3.65* * 53.57
KA FAR 2 2R S HB A 41.28 25.17 £3.66 5.91
Ethyl ‘acetate fraction 82.55 27.07 £5. 56 1,19
RFTHAL PR I T B s 127.27 29.75 +6.41 -11.21
n-Butyl alcohol fraction 254. 54 27.75 +8.25 3.74
AR TR B KR 510.50 23.50 £7.72 12.15
Wafer fraction 1 021.00 22.08 +7.46 17.46
KRR TR R KA 5 000.00 14.41 +4.16* " 46.13
Water extract 10 000. 00 11.97 £2.90 * * 55.25

T SRR, T P < 0.0,
Note : Compare with model group, ** P < 0.01.

3.7 EEEREUAE/NRIMTE NOMDA PCGE, 2R K5 =41 B W R AR 2 B0 /) BUALYEE NO MDA FI
=AU PGE, & (P < 0.01), HHF AR M ; Bl =] DAk
SRR A L, RS A AR B A I A v 500 mg/ke 25 24 Ji W W I ARG 1 1R T 3800 BRI i
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NO 1 PGE, &4 (P < 0.01), Z5H0%7,

F7 KM TR A B BB R/ R I NO MDA PCE, &BHIBM (n=12,x +5)

Table 7 Effects of petroleum ether fractions from root bark of Lespedeza davidii on content of NO,MDA and PGE, in mice serum (n =

12,5 +5)
S| =L
285 gjgi‘ MDA PGE,
oes
Grou mol/ L mol/L) L
FEH Model - 68.26 £3.57 21.31 +3.53 226.17 £13.24
i 5] DL Ak Aspirin 500. 00 46.21 £3.48* " 20.69 £4.23 119.47 + 12066
KA TR A T ks o7 11.09 49.32 £3.25* " 14.89 +3.69* * 123.34 £14.39 % *
Petroleum ether fraction )
22.18 47.33 £4.17%* 12.46 £3.67"* 12015 £11.32*

T SRR R, " P < 0.0,
Note ; Compare with model group, * * P < 0.01.

4 WieESHER

ARSI R /N BB LR B i AR ER 1A
25 SR REAS T T 75 45 245 R B RSB T AR B AN
[F) 2 GBS T A A T, LA 2 L e 2 1 T iy 0
FRAL 5 R /N BRI (S TR LA AR B B TR 43
LR LR WA T AR B A [8] 2 OB A7 A L0 A
I, LA 2 Y BETRG 1 FH B40 396 A B A6 5 X ZE 0 R K
BRI ) TNF-ou (IL-18 1AL B R PR 2L PGE, &
e DA PR SO A B/ BRI Y ) NO MDA | PGE,
ST TIE , LAIRIL R AR B I

P BRI B B e i e G AR Bl R R
Jio LUK B A0S 1 R 32 09 bk RAE BONE ; HIA BREk
R B PR 2 b 2 DA A O SR 1 e s A
S A AL ig A 24 0 7 HUE I B0 B CHE G
P, FE I ESOR AL S e A AT 3K i B0AC B PR 25 fie
8 A 24 T 0 A S U] A R PR g 45 2 X
181k 5 BA 25 AR

/I PR S 3 3 o= iR SR A (55 °C)
RN IR AP E I N o LRI 0 22
BN I A T2 A ) 0 5 b, 9 LA Ay
25 AR e AR RV A R 2 51
/I ST TR, R S5 30 T2 3 R TR 4 3 5 ) UM 2%
U 177 A R, 26 B I P T K5 ) T fe ke |
T A A LA SR N B TR AL S 5 2
B 10 55 BP0 25 10 — b R ) 1 L I A2k 9 O
o ARSI A i R A 4 T AR T BN B
ARG I (L, A S el D R R 5 4 B0/ BRERLAAR RBTE, GX 3R
LA Qo i S 0 it B 5 ) B A 2% B A RIS R
S FEUN R R YA R EA

PCE, J&—F i ZHY RAEN BT, Z 5 F - R AL

N o PGE, AMYLBEMESE A 975K , BN 9 i 41 21 K
i, T L, 2 18 0 8 o LAt S A A B AN 2H e G
JREE A TR R I Al Ak T BV
e 7 240 B 1) AR IE R B R, A B RE R R AR
JB LS CENF - I TL-18 4k — i 4 A 42 48 41
PR, 0] LAY FH 000 P B A it 2 SRk 3 B o+
Aoy e e R 1, 25 A8 N KRG R, £ 2E 5
AR R R A L AL, DR TE AR S
PN, B S BT o AR ST R, Al
D7 REFRA AR AERT TNF- | IL-18 fil PCE, By7=A X 3
HF A T Bk 57 T A AV FH R o0 B B 380400 ) 2
i TNF-o IL-18 FiI PCE, f774:

NO S22 e 5] {5 5 % 6 i) 55 B2 1 7, a2
PER RN cGMP K-, B) NO-cGMP iR 1% & 441
FArER™ L AWESE SR, A T R R R
S /N BUALTE H NO 757, s A i ik 350 057 119 406 1
FHBLARI A RE 540 NO (7= A4 5C

PGE, 2 HZ B K 7, PGE, Y34 Jin BE n]
ELAERNHA A A 5 RS PR , MOAT 44 1 i iR A7 2
Xof He At B0 DA ) U | 18 1T s B Y
S Gl ™ . PGE, 7 A A KA A
A3 A B A SRS & R T A S i i i
Pps 0 R, A SR ZUBURIE . AR SR, A
THITE AR R R A PR EUR /N BUALTE o PGE, % & Al
JIB B S8 Ak S 1 7= ) MDA 1 85 5, 352 7 A 3 ik 35
7 B AR VE FA ML ] BB 5 30 i PGE, 195 B AT 4R
H A AR A G

ZE Tk AR R T 3 S IE sh s R Al
2 FEIR S YRR T 265 25 R AF 98 KA AR 2
AR ZE B AL P R B AE o SEgR 5 R WoR, A
TR ig 25 25X 2 8k SE Y HAT R A4 i
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YRR, 2 B R SR RE AR 2 BT R A FH 6 M 07 =
B A BRSO 5 7EAEIR 7 1T , A 3 Pk 3 A7 %ot AU
i 2 T S50 P 2 A S e 1 D D I L e %
PR A AL, 322 A 1 e Bk 7 5 FLBT R A FHILR T g
LIl RAERF TNF-o IL-18 1 PCE, (7= A4 5 ; H
B AE ML T BE S5 (KA B NO (MDA #1 PGE,
A 06 o SLIR 45 R A I PR R A2
B RFTRAE T — 5 AR, E, W Fh
Ry BT 2 B T A R AR, e A U
FIREA T 5 S, A5 (T 5200, 3K I8 R T Je 42
HEIRA BT
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