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Anti-inflammatory and analgesic activities of ethanol extract of Toddalia asiatica
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GUO Chen-xu”,  HAN Cong’,  QIAN Ya~in',  ZHU Guo-fu’",

ABSTRACT: AIM To study the anti-inflammatory and analgesic activities of ethanol extract of Toddalia asiatica
Lam. and the mechanism. METHODS Both inflammatory rat model induced by carrageenan and pain model in-
duced by formalin were applied to investigating the analgesic effect of extract of Toddalia asiatica Lam. ELISA kit
was used to detect the contents of B-EP, 5-HT and PGE, in serum of carrageenan-treated rats, contents of TNF-«a
and IL-1B in skin tissue of inflammatory rats, and content of LTB, in serum of formalin-treated rats; immunohisto-
chemical method was used to observe the SP and FOS protein expressions in rat spinal cord. RESULTS The eth-
anol extract of Toddalia asiatica Lam. could significantly reduce the rate of toe swelling. In the formalin test, the
ethanol extract of Toddalia asiatica Lam. reduced not only the total licking time, but also the content of PGE, , es-
pecially in the high dose group. And lowered serum 5-HT contents were observed in all the three dose groups, but
a much better performance was found in both the high and low dose groups, and the high dose group’ s capability in
increasing serum B-EP content was also noticed. TNF-a and IL-1f contents in skin tissue were reduced in various
dose groups. Middle and high dose groups inhibited FOS protein expression. And the content of LTB, in serum was
obviously decreased in the high dose group. CONCLUSION The anti-inflammatory and analgesic activities of
ethanol extract of Toddalia asiatica Lam. may associate with its power in increasing B-EP in serum, decreasing
PGE,, 5-HT, LTB, contents, reducing TNF-a, IL-1B contents in skin tissue, and lowering SP and FOS protein ex-
pressions in spinal cord.

KEY WORDS: Toddalia asiatica Lam. ; anti-inflammatory and analgesic activities; mechanism of action

KREIM A ZFERHEY KR Toddalia asi-
atica Lam. TR, HHRT (Y4 LR %),
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20120002, sl tERSR2 d, SHLEiE, &0
WOk iR R 3R, A B AROK, B R RH IS 38 R 1) ]
12 h/12 h, 25325 °C, JBAF 40% .
L2 250 ki hEEHRHay e
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20121117, ZifE=98% ) XM ( LigIEMH £
BHEARAT) 5 K77 (445 130305, KikVPYRS
2l A RAT) ; MR (61K1122, Sig-
ma); PGE,, 5-HT, B-EP & LTB, if#| &4k I
VYR LE R A PR A m] it

113 A{#F  YLS-7B R BEZAFUN AL (TR 25 4E
PHE LA RA ) ; WAR{L (Bio Tek Synergy,
Bio Tek Instruments, USA)

L2 AR

L2 1 SRR AT 56 L SD K
SBENL A T 41, RIIEH 4, B4, IREMH (A
AR5 T B B 7 mg/kg + H I SELLHK 1.05 mg/kg),
PP IR 1 g/kg (BEAR) . 2 g/kg (BET) .
f 4 g/ke (BER) FIAEAL, LUK BHAME ST B8 A % 2%
4 (0.014 g/kg), HHE H,

KR A R 45 5 e 4 R PR X B 2 43 )
BT 2 mL/100 g 254, BEAYAIME S [ 245 PR A 2R
K (NS), IEHARNGZ, IREGYHNE TS
1 mL/100 g AW, R 1LIR, ELL4AZ53 d, 5
3 REGZIRT, FH AL AR SO i A BUA i I A2
AR

553 R4525 30 min J5, FAMGEERIKE T
T 1% A R 100 pL, MESHRE 1. 2, 3,
4.5, 6 h REBEEAF, 403 T =X b ik A
R

R Ja AT - FUR AL AR
K= TIA Z DAK x 100%
G R LB ’

SR PR — S22 PR
ﬁmwggzt%ﬁ Hq;ﬁﬁ%ﬁ;ﬁzﬁﬁggégEﬁm*%ggXlﬂﬁﬁ
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BN R S A, B 12 2, SRIhERE A, B
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2540 (0.039 g/kg) 10T,
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J&, AR ST /NRUS R R R ES 5% /R
AR (25 pl/ H) 7 BB/ BRI CE IS R b
PRHREESIR SO, LA/INBR I S AR K SRS S 2 R
TR EVE IR R F8 bR 185% 0 ~5 min (55 1
AH) 15 ~30 min (25 M AH) /DG 2 2
PRI T R s AR, 330 . 7840 min
B, /BRI ME B, 2.0 48, 37 CHERZK I
¥E 30 min, HH TE.LHLF 3 500 t/min B>
20 min, MR EIEWR, %A E T - 80 CIRAF,
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HE 2 AT UL, 45 45 25 210 JE b BT ) 3R Bt 5
6] B A BT R, 5 h B ik B R EE R4
50 2 (A R B — o IR A SRR, B R 3
i, R T



201841 H R 7 January 2018
40 F1H Chinese Traditional Patent Medicine Vol. 40 No. 1
#1 CREMEHRMNARZUMKEOIM (X5, n=8)

Tab.1 Effect of ethanol extract of Toddalia asiatica Lam. on rats’ toe swelling rate (x +s, n=8)

ik 2%/ %
41531 ik
1h 2h 3h 4 h 5h 6 h

Ew4 - 6.34 £6.25 1.28 +4.86 -1.09 6. 57 -2.89£5.73 2.48 £8.36 1.53+5.91
AL - 25.21 +£19.02% 31,32 +21. 70" 39.13 £21. 14™ 32,97 +14.82% 39,88 +18.88%  48.82 +18. 46"
. 7 mg/kg(AALPITEEN ) +
REYWA o 19.15214.06 18.04 £6.61% 28.82+11.71%  25.42+9.03%  21.97 £12.93 *** 28.41 +11.97 **

1.05 mg/kg( 11)H3RLLA%)
Bt 1 g/kg 22.51 +£20.95 31.42 £ 16. 87% 29.06 +13.54™ 2573 £16.35%  30.82 £24.67%  40.99 +24, 34%
firbie] 2 o/kg 17.01 £9. 41% 19.58 +7.45 19.34 £7.01 ** 18,25 +6.51 "™ 17.30 £10.74 *** 27.95 +13.36 **
[icreti| 4 o/kg 12.87 +8.16 12.14 £9.90 **  20.11£7.10 ™" 18.1526.10** 13.02+6.18 **  20.70 +10. 60 ****
P oi%s| 0.014 g/kg 19. 26 +8. 98" 1217 £11.74*% 14,76 £10. 14 " 15,29 +13.40 ** 11.91 £10. 17"  20.64 +8.38 ***

TE SRR A, * P <0.05, ** P <0.01; 5IE# 4 A, *P <0. 05, %P <0.01
K2 CEZEMERYIT KR ESMHAKINEI RN (n=8)

Tab. 2 Effect of ethanol extract of Toddalia asiatica Lam. on rats’ toe swelling inhibition rate (n =8)

, 2%

45 A/ (ke ™) 1h 2h 3h 4h 5h 6 h
BAEdH 7 mg/kg(BALM A B) + 1. 05 mg/kg( [T SELTH%) 24.01 42. 41 26. 35 22.90 44.90 41. 81
PR 2H 1 10. 70 -0.33 25.75 21.96 22.71 16. 04
fi 20 2 32.53 37. 46 50. 58 44. 65 56. 62 42.75
[ 4 48.93 61.23 48. 60 44.96 67.35 57.61
iRl 0.014 23.58 61.13 62.29 53.62 70. 15 57.73

2.2 RRF BRI M ATAS R D AT R R TR

e #£3 0oR, 0~5min B, 425412 NHE

RN ERF R AT TR, EemddEml (P<

0.01); 15 ~30 min A, 4R 47 e 751 & 21 /N BRI 22

TR L ) SR A2 1 2 R (P <0.05)

®3 YERENEEBYINNRBERFERHENEME (X5,
n=12)

Tab.3 Effect of ethanol extract of Toddalia asiatica Lam.

on mice’ s accumulative licking time (x =s, n =

12)

g/ SRR LA /s
bl ’ . : .
(gkg™) O0~5min( 1) 15~30 min( I )

IEH A - - -
P RIUEE | - 49.50 +11.77 56.94 +18. 67
P4 1 39.67 +7.15* 49.66 +17. 40
i e 20 6 22.92 +5.40 " 40.48 +8.77*
&Y 0.039  25.33+£7.71* 49.50 +£19. 59

T SRR A, * P <0.05, P <0.01

=4

2.3 RAF mERR YT I MA S K R F P B-EP,
PGE, 2 5-HT & A Fe9%w G B-EP &4 =)
KRl ZR I 4, HIERHILE, B B-EP &
AEA—EREMEAR (P<0.05); SHAIAL
B, BRI A B-EP S A AR BT, B
2l B-EP M E AW B (P <0.05), i
5-HT A RIS R R, SIEwd i, B
M S-HT SA8A i hm (P <0.05), IREWAH
0 S-HT SA 5 2 BT B (P<0.05); S5
RIZHIOAR, HLAeidny 5-HT &4 EXA AR
TR, HrRSYH ., B BEed K 24
oA (P <0.01), IfiigH PGE, &4 & M6
LRI, HIEWH R, REWHMBIRH
PGE, AR R ETHE (P <0.05), HBIRIL] Sy B
B (P<0.01); SEAL A, BEmdlfBHdE254
(% PGE, A=W FFE (P<0.05),

TREMmERYX B-EP, 5-HT, PGE, SHEMXM (X +s, n=8)

Tab.4 Effects of ethanol extract of Toddalia asiatica Lam. on contents of §-EP, 5-HT and PGE, (x xs, n=8)

51 R/ (gkg™) B-EP/(pg-mL~") 5-HT/(pg-mL™") PGE,/(pg-mL~")
IERH - 55.44 +4. 88 9.52 +£0.53 185.75 £21.65
TR - 50. 13 =3.77* 10.19 =1.02* 239. 66 +22. 35™
wBAA 7 mg/kg(EALP TS H) + 1. 05 mg/kg( [ 3E4T0%) 50. 82 +3. 49 8.85 +0. 66 *** 229.46 +33.24*
B2 1 52.89 +4.20 9.31 £0.45* 229. 31 +48. 89*
b 2 53.96 +3. 12 9.40 £0.53 * 218.85 £37.79
Pt i 2 4 55.22+7.65* 9.26 £0.49 ** 198.22 +23.32*
A5 5520 0.014 53.20 £3.75 9.32 £0.53 201.15+39.71*

e SRR R, P <0.05, P <0.01; 5iF# 4, *P <0.05,%P <0.01
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2.4 KAFE BESRAxF R KK B IR 42 TNF-
o, 1B &AW Hra MXCEKRBRE, 5IE
W R, BRI R B IR S TNF-o B2 TF
f (P<0.01); H5BAIH LA, CIREMBERY
PR 45511 ek 2 4% RE I S /D B SR A P TNF-o B 55
A, ZEREFE (P<0.01), 4PRILES,

x5 CEREMEREY INF-o SEEHEM(X x5, n=

8)
Tab.5 Effect of ethanol extract of Toddalia asiatica Lam.

on content of TNF-o (x s, n=8)

ZH 5 R/ (g-kg™) TNF-o/ (pg-mL ")
IEHH - 697.20 +85. 32
R 965. 76 +152. 65*

7 mg/kg (AL EHR) +

REH 1,05 me/ke( FURSELTRD) 577.75 =180.23
PR 2H 1 363.78 £97. 83"
[ 2 547.89 +159. 61"
i e 21 4 461. 16 +134. 86™*
Rl 0.014 428.26 +128. 73**

TE: A, P <0.01; 5IER A, P <0.05,
#p<0.01

M 6 nIR, REIRIA R R R 4Urb g TL-18
TEHRIGA T E (P <0.05); SRR LA,
RO I ) B 4% 51 e 2 4 BB I R K 2 21
IL-1B M &A 8, BABENZESR (P<0.01),
x6 TREMERYIN IL-1g SFEMNHM (¥ x5, n=

8)
Tab. 6 Effect of ethanol extract of Toddalia asiatica Lam.

on content of IL-18 (x s, n =8)

5| i/ (g kg™") IL-18/(pg-mL~")
EHA - 19.77 +4.39
AR - 25.81 +8.01"
7 mg/k ;
e me/kg( FALFIHELR) + 20. 68 +6.28

1. 05 mg/kg( 4 JHZRL0T)

AR 1 18.91 £5.24 ™
Ji 26 2 16.99 £5.22*
i e 20 4 14.45 £2.93 ™
MBS 0.014 15.95 +4.33 ™

TE: SRR LR, P <0.01; SIEH A A, TP <0.05

2.5 kRFLERHITKIAHM T SP A FOS #
#em B ~2 oR, IEE AL 1 ok,
RV (B BETT A IRZ A T AR ik, k%
I EEEE PR e A K AR B ks, R el
A—EmPEEEABRL, AR DR
Wiki, R7T B, BESRYIGR S SP G [
FHM: AR M B AR RV AT BT R R (P <0.01); Fsdit
Py s A LR SP RN FOS i i BH 1 4
MBS A AL Y W] R b (P <0.01)

30

EBHh4 FEEA GATEIFA

1 FRHEKXREH FOS Fix (HE, x100)
Fig.1 Expressions of FOS in the spinal cord of rats in va-

rious groups (HE, x100)

AIEHH

D.BHEA

E REch# F IR GAMIE

2 FHAXREESP RIE (HE, x100)
Fig.2 Expressions of SP in the spinal cord of rats in vari-

ous groups (HE, x100)

®7 REMERYXS SP X FOS S HEMHM (x £,
n=3)
Tab.7 Effects of ethanol extract of Toddalia asiatica Lam.
on contents of SP and FOS (x s, n=3)

PH AN AL

2051 |4/ (g ke !

5 M/ (gkg™) 5 p—
Ew4 - 87 £7 76 +20
ik - 279 +32%* 237 +44**

7 mg/kg(AALBIME ) +
RAA ¥k ' 207 £ 20 204 +9%
1.05 mg/kg( I JH 341 58)
FEARAL 1 204 +10%#** 227 +26™*
fErpe 2 147 £27% 04 120 £9# "0 48
[er=] 4 114 £20 =42 89 £23 A4
Tk oyl 0.014 119 £21 ** 115 £9*#

T SRR R, T P <0.05, % P <0.01; 51EH 41 H#,*P <0.05,
#P <0.01; SERAL A, 24P <0.01
2.6 KAEF mBER M AAR R DR D Ko P
LTB4 &R EW%m £ 8 B, H/ARARET
SRR BRI , Mg h iy LTB, A 85 1EW A
B RETHE (P <0.05); By m &
i H S Res b/ BUMLTE Hh LTB, 1 & A &, Bt
PresR s TR I, SRR g, 255
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% (P<0.01),

x8 XCAREMBEHRYX LTB, @FEMHM (x£5, n=
12)

Tab. 8 Effect of ethanol extract of Toddalia asiatica Lam.

on content of LTB, (x s, n=12)

451 Fli/ (g-kg™") LTB,/(pg-mL~")
ERA - 85. 06 +40. 60
RETRIZ - 104. 71 +42.77*
P A e 1 83. 04 +34.27
i R 4 6 63.94 +21.06 ™
i or A 0.039 60. 61 +25. 65

VE ST LA, P <0.01; SIER 4148, " P <0. 05
3 iFie

CIREMAE NG, RS DB RIEZY)E
W R ZS , AR . I AR . 22T
i AR AR AN ST T A SR BB T AR
IR MREUR T, WFFE IR PSR X 90E KAl
RS PR A B AR T, O 38 3 A I AR G PR 7R
BT R EIR L

FSCRIRER L e R W, R Y
FE W . BTG A SR B0 2 ik, ELR & S5
HREIEARDG, KB e 2 MR YR 2 0E S R Y
PR BABURIEN, BEAEsKR, EHEYRE. &
IR ESMREOR g A R o, RO IR RN ER
PRy SRR F IR ) X5 A7 BT RIS, s R A 2 ) B A
FRET [ BRI B A BURAEH]

JE IR HE A c-fos JZAFTE T IE H M 2T AN UAZ N
AIENZ] R (TEG) , FOS Wk H A 3k 7™
Y, IEHEENT, cfos BN DFEIL, Hr=4 40
JE O FAPERNE R R, TS A BE N o-fos JEA
JFFIk FOS, FOS ZIAE D T/K-FRIbRE, wAE
O EPERI AR TSP BA R S B
FEAEEALIEYBT, T B O 5 R 1 AR
PG HF A2 AR 38 3 B 2 B, Hp2En
Hi L B b2 5 2 R0 AN A MR T 5 R B BE A
SP R

SHAEREW], e M Y R K BUE
RErh SP A FOS e O AP 40 B2, 7] RE 2 o
WA E SP Nz FOS B3Rk, T i
T HA PR 2 IO AR AR 0 35 1 A ) SO e & 454
YEFIY

B-EP AR PN 7 A= (1 — 28 HA 2Dl s MEAE T 1Y
WIEVERR W) BT, RS R 58 10 22 i
gy. HBURIEN FZAMEP A RS, (HA
HEANIEIESS, fEAMNE SR Srh & A Ry by

FrREEURYI R, EEAaE B-EP AHEL ™ 52
WEE R R, TCp s M RERY) E ALRE T
H B-EP (&A1, PR HAUR AR AT g 2 08 i 1
I H B-EP A& R SEILAY

REAS P A0 B 1) BE AR AR Bt B, B0 it
WA TISIRE (PG) ., LT, 5-HT, IL-1, 4
Jiz . SP %5, PG B\ Ry e LR A s o, Hoxd 45
FRZ A BB E AR EEAY, O e B i
13 8 B2 A I S RE A B RO 5 TL-1 5 3
MZoTAIM N E-B PG (& AL, I H IL-1 5 A9
AT BE 2 e PG A0y SPaE G I A Y
sk BEINMLAS S . PGE, A1 IL-1 iR SE = 4E
RIERN ; TNF-o WEES T, HmA6eA
B~ 5| R A A0 DR R B G B g 5 TR AL
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