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Abstract To date, the investigation of the functional composition of Centella asiatica (L.) Urban has been
mainly focused on the triterpenoid saponins, with little research on the other compositions. The acetic acid-
induced writhing, Eddy's hot plate and formalin tests were employed to investigate the anti-nociceptive effects of
madecassic acid (MA). The experiment was divided into normal control group, acetylsalicylic acid (ASA) group,
and the MA groups of low (10 mg/kg), medium (20 mg/kg) and high (40 mg/kg) dosage. Meanwhile, the anti-
nociceptive effect of MA on the acetic acid and formalin-induced nociceptive models in the absence and presence
of NAL (naloxone hydrochloride) was evaluated. To have an insight into the anti-nociceptive mechanisms of MA,
the capsaicin- and glutamate-induced paw licking tests were also employed to evaluate the involvement of the
vanilloid and glutamatergic systems, respectively. Results showed that MA exhibited good anti-nociceptive
activity in the acetic acid-induced writhing test and the second phase of formalin test; the anti-nociceptive effect
of MA in both the acetic acid and formalin-induced nociception was not effectively removed by NAL; MA (20
mg/kg and 40 mg/kg) effectively reduced the duration of biting/licking the capsaicin-injected paw with inhibition
rates of 29.5% and 64.4%, respectively; MA (20 mg/kg and 40 mg/kg) distinctly shortened the time spent in
biting/licking the glutamate-injected paw by 30.9% and 56.1%, respectively. In summary, MA induces significant
peripheral anti-nociceptive effect, and the anti-nociceptive activities probably involve the modulation of
glutamatergic systems and vanilloid systems (TRPV1) instead of the opioidergic system.
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Figure 1 Chemical structure of madecassic acid(MA)

1 # #

1.1 25357
HEETF 2018 49 HRHamB RN, &=
B R R 2240 H WA R % WL & [Centella

asiatica (L.) Urban], iZAY)H1r 4% (No. C.A.20180909)
MAET o RIE R RIEE 2 # Bibr A %= . AR
LR LR o 515 5] MA

UKISTR (R Bom kil A FRA D L-4
IR (MR IR A R F] ) 5 2RRR AN & R (NAL,
g BT T AR AR B A A BR A FD ) 5 BB
(Capsz, 12 si MRA AR IR A A FRZA w1 ) 5 Bl ]
VEAR(ASA) . BRBUE . /R EARIE A A6t A R EE
HARAF
1.2 3 4

SPF X ELEH/INER, MEME, fREE (20 £2) g, I AL
AR B A W R A FR A 7], Y ATIES: SCXK
(311) 2019-0008, 1] F5 PR B SR 575 (23 + 3) °C, AXF
TR 40%~70%, 4 12 /NI BH I 22 85, 1) 37 393 1a 6
PR IR R, SEI0RT 12 h 25 AEK . Frfs sh it
5 49 A 6 P I 24 BRSO 28 2 g R R 22 3
Y PEZE 5L Atk
13 B B

YLS-6B & Be R A (L 1 2% {2 R AT BR
NP

2 F i

2.1 BEBRE 509/ RSB RY

MR SCHR [9] $RIE 712, 5 50 FUMEPE /N BB AL
R S AV, B 10 Ho A4/ RSB DL A B
K (X HRZH ), ASA(100 mg/kg, BHIEXTREZE ), {K (10
mg/kg) . H1(20 mg/kg) . = (40 mg/kg) 7l & A MA
PEATHEEALBE . 7252 30 min )5, BEIETEST 0.6% i
TREEW 0.2 mL, WEIC SEFESTESFR IS 15 min N/
BRI A AR SRz AR U, LA SR A A R AR A T4
YK 5 5 Rk AE s ke . I LR At
BAL: T A= O BRZHFHAR IR B — 45 25 AR B /
X FBEH AR YR % 100%. 4T NAL(S mg/kg) BHIrSE
B, A 7ERE B 45 25T 10 min PEATHE ETEST NAL.
2.2 HAEERAER

HR 4l SCHR [9] 8, 0 ik Hh EE Al R B (E AE S~
30 s 2Z (8] B HEPEZNER S0 H, FRRENLAY R 5 4L,
210 H o A 41/ B4 DA AR BRER K (X R 4)



232 V-‘r a4 41‘/\";“ 2 Journal of China Pharmaceutical University 2024, 55(2): 230 — 235

5 55 4

ASA(100 mg/kg, BHMXTHEZH ), R (10 mg/kg) .
(20 mg/kg) . 155 (40 mg/kg) 7 i ) MA HE777 S Ab
o DA/INERE G R L A v R R i B A, 7E 45
25519 0. 30, 60, 90 Fl1 120 min, 435130 5 £ 2H /N
FRUIA) 9 B 1
2.3 ARG T R R AR

AR SCHR [9] #E, F MEE /N 30 HBENL 7
RS, B 6 K FHALETES /R SARET 1 h 7
I LLA=FEER 7K (W} HBZH ), ASA(100 mg/kg, FHMEXT R
41), (10 mg/kg) . #1(20 mg/kg) . 15 (40 mg/kg) 7]
W MA THEE AR, 4525 1 h e, ARIVRJR
FH G 2.5% /R HAR(20 pul) o 0 SR SRR
HMJE 0~5 min( T BB ) F1 15~30 min( 1T i) /4
RN [R] . HEAT NAL(S mg/kg) FHITSZ 56, 75 7E
T A 20T 10 min PEATHE S5 NAL
24 #HMEFFHIDRFNEE

HR A SCHR [10] 1A, F MEPE/INERL 30 HBfHLS>
5, B 6 Ko S ATET ST HMUERT 1 /N4y
SPLA BER K (XFREZH ), Capsz (64 mg/kg, FHEXT AR
ZH), % (10 mg/kg) . H1(20 mg/kg) . 7 (40 mg/kg) 7l
HAY MA HEATHE S SO G b BE . A5 1 h,
TEAE T IO IS ] Bt 7 S AU ER (20 uL, %3 1.6
pumol) , #R J5 i S FE SIS 0~5 min /) BRUFS a7
BRI )T [ s ]
2.5 BRBRFE T AN E

HRHE SCHR [10] $i3E, B MEPE/ N 30 H B LS
F S U, A6 Ko A BILAAEBER K (WHRRA),
ASA(100 mg/kg, FHM: X B 4H), {% (10 mg/kg).
(20 mg/kg). i (40 mg/kg) 7l 1 MA HE47E H Ak
Mo B 1 h, B H/NRUR IR S 2R (20 pL,
5N 10 pmol), FEFESI A EIRG, 5L EMIE 5% 15 min
PR/ IS RN B S A 2 1) T R 2 )

2.6 RITF L

S TR B AR FH A AR E 2 (% + 5) K
7N, A GraphPad Prism 6.0 34 W F #L R 28 2%
43 BT (One-Way ANOVA) sl XUF 2K # & J7 2 43 #r
(Two-Way repeated measure ANOVA) #1758 11 H
B, Hor NAL BHWr s 30 8 R AR ECX ¢ K by
Gt Hesss, P<0.05 R HAGIAE L.

3 & R

3.1 MA /s AR R B vm

ZERWE 2 P, 5XFHRA L, ASA Fil MA
YTRE 0 Uk T R I B /N BRI R B (P < 0.05),
HEFIERH ., 75 40 mg/kg FlHE T, MA I
T ARG BTG, 2R 70.8% (P < 0.001),
B T ASA R % (64.2%, P < 0.001) . 4t
NAL J&, ASA F1 MA X /)N BRUHL AR v 5 40 il £
B 2 3 B A 52, IR 25 R BB i RAIA S
5 MA WBUR/ER .

£ 501
=
< 404
)
.g 44.69
£ 304 ***AJ ns | ns
—
3 0, 0,
< 204 72;{8*4 67.1%
g 10
210
5
=
Z o4
Control 10 20 40 40 ASA ASA
MA +NAL +NAL

Dose/(mg/kg)

Figure 2 Effects of MA on writhing induced by injection of acetic
acid in mice (X £, n=10)

ASA: Acetylsalicylic acid; NAL: Naloxone hydrochloride

" P<0.01,” P<0.001 vs control group, ns:P > 0.05
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Table 1 Effects of MA on hot plate-induced nociception in mice (X £s, n=10)

Interval following treatment

Group (r'z;:; ) 0 30 60 90 120 min
Latency time/s
Control 10.15 £2.56 11.01 +2.71 10.87 + 1.64 9.92+1.72 10.81 +2.68
Acetylsalicylic acid(ASA) 100 11.68 +2.26 16.71 +2.65%* 17.08 4 1.94%* 15.16 £ 2.20% 12.61 +£2.85
MA 10 11314203 12.08 £2.91 12.26 +3.58 11.16 + 2.89 1221 £2.36
20 1337+ 3.65 13.97 + 4.02 1276 +3.72 1238 +2.97 11.84 +2.86
40 10.68 +3.53 13.76 £2.93 12.83 £3.57 14.18 £ 4.02 13.23 £3.29

" P<0.05," P<0.01 vs control group. Two-Way repeated measure ANOVA followed by Bonferroni’s multiple comparison test



5 55 &4 2 )

FHE L, A5 RN T H R 1 U 1 SOHCAE P AL 5 233

0.05). TEFFEHIHE T, MA YIRBEA RLAFE K/ R
9 BB (P > 0.05) .
3.3 MA st4@ R B #kiE 50 AR INaG 7 h

WE 3 FrR, ST REAH T, 2R TAME
P2 R G5 R ARREIRAVE ) ASA TERR/R BRI R Y
T BB RERA .40 45 /N BRSNS [a], 1hie 11 Besk
P 2 BTG VR, 128 62.0% (P <0.001).
5 BRZHAH HE, MA FEAR R TARSE GG T B Bt A
REA 8504 /N S FE R, 76 TR B, S50 IR AH
Eb, R MA SR8 8500 4 45/ B A2
6], 441 53 51k 40.5% (P < 0.01) F1 61.9% (P <
0.001) ., 715t NAL J5, ASA F1 MA {E48 /R DAk sL
565 B BE /) BRURAS IR AT [ 7 00 ol 4 FH AT 52 31 B
Ry, xRt LR RERA S
MA MEURTER .
3.4 MA sk s 50 SR RBER 69 %k

MA X BB B0/ BUR f BNE 8 5E ), 25 SR
K 4 iR, SR L, Capsz(BHUERSHIH fiE
A IR R T 5 RS ), TR R 66.3%
(P<0.001), "', m7lE A MA L AERH 842 i
P BT | S 90, T 232733018 29.5% (P < 0.05)
F1 64.4% (P <0.001),

ns First phase

150

1004

504

Licking time/s

O -
Control 10 20 40 40
MA +NAL +NAL
Dose/(mg/kg)

200 =

1504 21.2% 40.5% s
K3k

1007 6*1=i<9*% 59.0% Py

Licking time/s

04
Control 10 20 40 40
MA +NAL +NAL
Dose/(mg/kg)

Figure 3 Effect of MA on formalin-induced nociception in mice
(X£s,n=06)

NAL:Naloxone hydrochloride

"P<0.01,” P <0.001 vs control group; ns:P > 0.05
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Figure 4 Effect of MA on the capsaicin(Capsz)-induced paw licking
response in mice (X = s, n = 6)

"P<0.05,""P<0.001 vs control group
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Figure 5 Effect of MA on the glutamate-induced paw licking response
in mice (X s, n=06)

"P<0.01,” P <0.001 vs control group
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