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BEVRUl e 257 NELE 3 d ig 4h2h . RIKY 24 60 min J5 2 & ik 78 51 07 SC 85 (EB) L 88 )5 7 B 47 /N B2 FF R B0k o
B, 45 G W RORAR 3% (HPLC) BF9¢ HLIDT 4275 Je Ho& AL L RAE T, LU RS R 22 5% . 5 3R b JE KA, HLIDT 2277, B K
W 50% Bk ML UE 50% B Uk 340 e A AR AR TR 20 1 o ik 8, SRR A L 30l W E 2 % (P <0.01) . HLIDT 277, 1iE W
50% P U FITTE 50% B3k 38 0 B Y9 e A AU BEAR B v of EB & 3, 30k b Ik B2, EB & 4 40 S (11.8 £1.8),(23.4 £3.8),
(25.2 £3.2) ng-g ™" I K BE I3 253 31 Ky 26. 44% ,29.89% ,19.54% ; HLIDT | 75 50% B vkt 46 /5 JH H UL IE 50% B 36 4%
MR, &8 HLIDT, I3 50% Bk AT IE 50% B vk 24 B A 20 RR AR AU 4 19 o ik 52, 45 & HPLC S5 SR mT 4, 3 i 528 9
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Anti-inflammatory Material Basis of Huanglian Jiedu Tang and Its Fractions
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[ Abstract | Objective: To study the anti-inflammatory activity of Huanglian Jiedu Tang ( HLJDT) and
its fractions as well as its material basis. Method: Xylene-induced ear-swelling and capillary permeability
experiments were carried out to build the animal model, in order to determine the effective dose of HLJDT and then
calculate the dose of each fractions of HLJDT. The animals were randomly divided into the blank group, the model
group, the dexamethasone group, the HLJDT group, the HLJDT 50% alcohol-treated supernatant group, the water-
treated precipitation group and the 50% alcohol-treated precipitation group, and administrated with drugs according
to the traditional way for 3 days. Evans blue ( EB) was intravenously injected 60 min later after the last
administration, and then the mouse xylene induced inflammation experiment was immediately carried out. The anti-
inflammatory effect of HLJDT and its fractions was researched with high performance liquid chromatography
(HPLC), and inter-group differences were compared. Result; Compared with the model group, dexamethasone,
HLJDT, HLJDT 50% alcohol-treated supernatant and 50% alcohol-treated precipitation could effectively reduce the
swelling degree and showed significant difference (P <0.01). The content of EB in the three groups mentioned
above decreased to (11.8 +1.8), (23.4 £3.8), (25.2 £3.2) ng +g ', the swelling inhibition rates were
26.44% , 29.89% , 19.54% . HLJDT 50% alcohol-treated supernatant showed a more significant effect on anti-
inflammatory than 50% alcohol-treated precipitation. Conclusion: HLJDT, HLJDT 50% alcohol-treated
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supernatant and 50% alcohol-treated precipitation could effectively reduce the swelling degree. On the basis of the

result of HPLC, it can be inferred that the flavonoids interacted with alkaloids to reduce the side effect of alkaloids,

increase the iridoids and showed a significant anti-inflammatory effect. Therefore, they are the effective anti-

inflammatory fractions.
[ Key words |

ear-swelling
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HELEAT VBSR4 BRZG B2 AL, Horh, 0 A
FAB F2 2003 S A R, B BU PUR T L PR
WA IR S P B Y 3 A O R 2, A
Pog A, VU VOB SR A TR E
oA PR TR 2R AL S, B DRI, BT, b
TR AR B 25 5 A2 B M T R, 4 253 A R
W) P FE 19 90 42 A8 T, A7 SCHRRGE Y HLIDT f 4t
ST, A S0 SR Y H 2R 2/ B i K A0 4
I8 A VE LB A5 A HPLC W58 HLIDT 4 254 HlJG 4
T3 K FLA5 FRALAE DT R AE T, Ay B B AR 5 300 4t 5 A H
F18 245 250 T At A P BIL ok 422 43 PR A 3
1 ##
L1 259 207 H IR 25 Ko 25 A W) Bt =5 4
En A REEEENT P Y W E Copris
chinensis B T f AR 25, B M1y 25 7 B A W) 8 B B
Phellodendron chinense [ 2= ¥ 2 09 T B fz , K& h
B RBHE Y 855 Scutellaria baicalensis 1 T 8248 , #E
TR ERAEYNE T Gardenia jasminoides [T f8 i%,
PR

BOH i B B HE T (3:2:2:3) 3£ 480 ¢ By
A, I 10 A% B K MU S 1 b B v 15 08 5 24
8 A EK IR SR 1 b, PGl ug, 5 F 2 Ik
W, W 4, T OB 5 R HLIDT 4 07 [& 4k, i %
N 24.46% |

FEIUF3 d )5, 4200 r-min_]%ﬂb 30 min, 5
VOl TR R 4, A S PR E O 0.25 g-mL T Y2, R
FHR AL G 28 7K -50% 2. 1 22 48 Uk W, Wi 45 Wk W ik,
Wi, TH: 515 8] HLIDT |35 W 50% By 3B 457 B
WA g 6. 76 % 3 THE 0 4%Fe i B8 Wk i 22 2 18 K -50%
P 2R e Ve L, WACHE R I, Wk 4, T 4% J5 15 31 HLJDT
PLIEAK P A1 HLIDT UL3E 50% BEyk 3 (0 3 , Wi =43 31
Jg1.40% F10.73%

1.2 sy BEWA/NE,SPF 2%, K5 18 ~22 ¢, i
ARFEK YRR AR A 24, & 4 UE 5 SCXK
(i1)2010-0001

Huanglian Jiedu Tang; fractions of Huanglian Jiedu Tang; anti-inflammatory; Evans blue;

L3 70 b 2 K Wl TR A 3 S VA (RS M i 0 il
A BRAF A4S 1310251C) 30 L (EB, Sigma-
Aldrich , fit5 E2129) , HA i 7] 3 R 43 #r &, 0.5%
EB 45 % AR EB ¥y A 50. 52 mg, & 10 mL £+,
AR K E R B L E A, &
1.4 {Y#% Sartorious CP225D #UKE %% K- (b 57T 3€
WS R G A RATE) ,UV-2100 B4 514350 i
it ( I UNICO 2A+]) .
2 FHiE
2.1 HLIDT R[5 8RN RITER 4
25k 2% SCHk 10 ] R4, DL 480 g 254 37 & /b
BUAAZ A 1.05 g-kg "M MRFI AL, LA 2,4 F5 3 KA
S R . BC40 HUNER BEML A S AR AT Hh 5E
KA (0.007 g-kg ™) 4, HLIDT 4275 @ . A% 5]
£ (4.20,2.02,1.05 g-kg ') , 74 8 H, %423 d ig
#2515 mL-kg ™' R 25 60 min J5 B #% Ik I 5
0.5%FEB (10 mL-kg™"), RB#Hki 4 EB J5, 5 I
SCHRL L1 ] 57 B AE /N BRAT B0 5 U 3K = B 2R L 40
pL, 1 h B /N ERARSE W B ERBY T~ &2 A H R,
8 mm FTFLAF 5 BIAE R — AT N EH AR % e
PO R BTt , T 08 b ik B2 O L A 4% 20 1) i ik B 22
5o RIGHEZE A H R BTRE, A 3 mL K- A T
H(3:7),37 CILTH 48 h J5,3 000 r-min 'L 15
min, P R T UV-2100 %4836 8 11 610 nm T
e WOGRE AR A 20 (A - A,y ). W4E EB
VP - ' B S ST ) B o R R, I EB E H R
& i

o = B A7 B CRE (mg) - AR BUR A B R (mg)

s s AR AL K T — 4 245 20 I Bl
B B % = 700 24 i P

2.2 HLIDT FRALEEXS B /N BRAiR I B MR
2.1 45 Al i, HLIDT 4275 1.05 g+ kg ™' A L5
BB REAL > BRI 2 H FE K (0. 007 g-kg ')
41, HLIDT 4= J5 (1.05 g-kg ') 41, HLIDT I %% &
50% i (0.29 g-kg ') 4, HLIDT ¥ 3E /K % (0. 06 g-
kg ') 41, HLIDT YiJE 50% Wik (0.03 g-kg ') 41,
L3 dEF B 15 mL'kgflo KR %25 60 min
.99 .
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J5 R # Ik 4T 0. 5% EB 10 mL-kg ™', 4K J5 57 B kA7
/N BT A 0 3 O P S, PR A A ) 2
2.3 HLJDT 477 Je 4% 58 A0 #F 1 HPLC #fF5%
2.3.1 {40 @ik kR Agilent TC-C (4.6
mm x 250 mm,5 pm); GBI SN (A)-0. 2% B
MR 7K (B) 3 ZePE S BE VR 5,0 ~ 10 min, 10% ~
22% A3 10 ~ 40 min, 22% ~ 23% A;40 ~ 45 min,
23% ~24% A;45 ~ 60 min,24% A; & 3 K 260
nm; AR 1.0 mL-min "5 gERE R 10 pL; MR
25 C .,
2.3.2 KA AHI S RS AR E HLIDT 4205
10 mg, & 5 mL B, fin 30% H B8 75 v ik O
B ZIE 4257,0. 45 pum SCFL OB B8 L, BROE L, 75
7 A T A 5 R A5 HLIDT 35057 B A A3
W o
2.3.3 XfRGEWH LS KW REE RS
PR T YT (AR R /N BER R R 2 AR i ==, 43 )
TS mL S e s PR E A A A T B
% 4% W vk B 4 Wk 0.620, 0.612, 0. 602,
0.624,0.626 gL',
2.4 it abs SR SPSS 17.0 Zeiftdk it it i
FERLLL & +s RoR, ) LR BRI R J5 2240 .
R R R KR, P<0.05 4 53 %
3 #R
3.1 HLIDT A 51 & X 8/ RGP /E - EB
(AR IR ZE R A A =0.92C +0.002 2,r =0.999 4,
W B 5 v P B R AP IR G R

Hiy ZE KA AT HLIDT 425 8 o AR ZH B4 FEAIS,
HhA A ZEMEB SRMMEN, SBERA LKA R
HEMEZES(P<0.01), Hyd EB & &A%, B401M0
A AR, $2 78 HLIDT Xt & e /N BRUA 16 97 1R
M, S BAE /N H o EB & & (20.5 £2.4)
ng-g ' HIHLE, HLIDT £ 77 1.05 g-kg ™' 41 EB & &

AR VR B W3 5 Ml SR A 25 i HLIDT 4207 5
I ZH 2 i R AR R 2 1) b I B, SRR A L A
BEMEF(P<0.01),HLJDT 475 2.02 g-kg "4
1,05 g-kg ™" 20 il il 5 410 1) 2R 15 b S5 K A8 i ik 8
P 28 20. 69% AHEZIUT , ¥ e A4 W 3l i i L 5
/N BT 4 I T A M Y SR A R — B, AR 1,

®1 HLUDT AEFENEMKM IR EANDEEEENZMW
(xxs,n=10)
Table 1  Effect of different dose of HLJDT on ear swelling and

capillary permeability in mouse (x +s,n=10)

Jif ke 3

x| = . B
o /'ka H*/if % /HFZ
/%

H Y - 8.7+0.4 - 20.5+2.4

i FE K 0.007 4.9 +1.5” 20.69 13.8 1. 6%

HLIDT 477 1.05 4.4 +0.87 26.44 11.8 +1.8%
2.02 5.2+0.77 17.24 15.2 £2.4%
4.20 6.2+0.8” 5.75 14.2+1.1%

T SR MY P <0.05,2 P <0.01(F£2[[).

3.2 HLIDT #AHExF Boae /N IR I /E T b 2
KA, HLIDT 4275, HLIDT |3 ¥ 50% B Uk ¥ he W]
WIEMLEB &, SEMALEAEREEER(P<
0.01), HLJDT | 3%k 50% FE3E AL TE 50% Bk 41
WNERH R EB E R AR, #278 HLIDT BiE K 50%
B R FRTLTE 50% Ptk 8 7 4 XF & 0 /N IR &R
JrA/E . b 2E 2K #4, HLIDT 4 J5, HLIDT b % )&
50% BEPE A HLIDT JTHE 50% M Uk 240 HE AT 2% B AR AR
RURCE R BBk B, SA R LA W E 22 R (P <
0.01) , 5 ZERM LU, HLIDT |35 W 50% P 1k Fl
HLIDT PLUE 50 % BBk 349 5 4 9 i i 5 40 41 %, i
i JBE 1 61 2243 Ry 29. 89% 1 19. 54% , 5 /N R E 41
I T8 375 P 10 92 B 45 SR AH — 2, #2723 HLIDT p |
5 50% BEE A HLIDT PLiE 50% BEe 4 #E bt &
MR E, WER2,

%2 HLIDT ZHAEHN/NREMAKFEHMEBEERFIM(xxs5,0=10)

Table 2 Effect of HLJDT and fractions on ear swelling and capillary permeability in mouse (x +s,n =10)

a5 I i Bk 22 Jieb i 2 410 i % EB
/g,-kg’l /mg /% /ng-g’l

LY - 7.5+0.5 - 29.6 7.4
e /N 0. 007 4.9 +1.0% 29. 89 21.3 +4.7%
HLJDT 1.05 5.0+1.1% 28.74 22.2 +1.6%
HLIDT [ %% 50% M ik 0.29 4.9 £0.9% 29. 89 23.4 +3.8%
HLIDT ¥i3E K Bk 0. 06 7.0+0.7 5.75 27.6 +4.5
HLIDT 73 50% B vk 0.03 5.8+1.1% 19. 54 25.2 3.2V
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3.3  HLIDT 4 J5 Je H 3% A7 BF 9 HPLC BF %Y

HLJDT 475 e HA A7 1 HPLC B3 an &l 1 fiR
Horpr 1 S 0208 7107, 2 S5 i 2 2R, 3 5 I i
AT 4 SR YT 5 SR /NEEG . RN 1 AT
L HLIDT |3 W 50% Bk o fir & %) it 5 HLIDT

*3 HLJDT EHMUFHERSSE

07 R E Y R FEAAE S A48 bn v o 2 7R %
FRALAE R, HLIDT P03 /K U Hh 4 A5 1 1820 HE 1 4 A1
BT & AR s HLIDT JU%E 50% B vh B A 48 br
PR A 71, 2 AR BN 12 57T, HLIDT 2% ¥ A ff
Wy R LR 3,

Table 3 Content of fractions of HLJDT mg-g”
£ 531 PRHE/mg Tt 2 A (GEREN /N BE K
HLJDT 10. 38 5.41 0.43 15.09 1.34 4.76
HLIDT 3% W 50 % BELE 10. 20 10. 98 0.56 9.17 1.84 0.69
HLIDT ¥iE K ¥k 10. 17 0.28 0.09 0.10 0.31 1.15
HLJDT ¥i3E 50% fE ik 10. 59 0.00 0.00 0.39 0.00 0.29

1 2 3 7 T R 207 ), AR 25 B0 5 W) H AT e

A ‘s SFEIBLR BB AR A7 Sck AR HLIDT

1 KB 28 d U, P A AR A G T 5 O ik

i S ———— AR S5 I/ S L A ok B O )

3o R WIGF R H F pH I 45 5 oK th 5L

B . HLIDT o 0 R 53 5 Jk i) G 2 5 % i

LmMMJ ! YT AR B2 AR WA DG . WA S R

JLm HLIDT 4277 i (4 B 45 30 A0 A 1] 446 1 2 Bk 5 25 400, A

poono R GRS (R FE I T BOR ST R E P, HLIDT il il e

c REHMS %

- P ) k92 06 45 L 7T 1, HLIDT 4277 8 Lo LA 41

ol b s YIAT BERFROFL S AR AT HLIDT 4207 1.05 g-kg ' 414

O JAIIRAF A0 9 BT IF B AT B2 ) Hk 1 40 A i 4

:

0 10 20 30 40 50
t/min

ARG X B W B. HLIDT 4 )55 C. HLIDT | 3% W 50% B ks
D. HLIDTHLFE K ¥ ; E. HLIDT YLIE 50% BEdk; 1 A8 7152 25 M0 ;
3. B4 WETT S NEER

El1 HLJDT £ K HEB{ 8 HPLC

Fig.1 HPLC spectrum of HLJDT and its fractions

4 it

S I R L 0 — A5 B, DL B
(AL 45 35 BB T A7 0 b S LT
24 9, DLREHEE S 7 (. HILIDT S o 4

3%, HLIDT 275 1. 05 g-kg '2H 4 BRZ5 M 19 L9 , v
3 R MR ol 7 T 2 ) e R R R
M, e BE R HLIDT % 3% 36 97 16 i & A 1
i), 38 0 2 A R B R A BT R VE .

HLJDT w32 2245 /N BE A | B 15 52 01 24 4R o 45 A=
YIRS 43, 355 1 DL EE & 3 RIR R R R A B 2
A3, HE 7 45 B0 Tk 28 B4y, BE R R (B4
B Z Mk B Y. Tk B &2, AN
) A2 B o AH AR R S, 25 B FH AT BE 4 bl 2 el s
AR HE FH — b 0 43 i T8 6 o 2 BV P, A 2R A L AR
AR AP AT RE 5 25 0 b i SR R VE A AR
R4 B, R 5wy B ok A SckYS
BLO FLE AR, % HLIDT v e by SR i 45 L v 5 4
YRS A RO /NEERL ST A T
HH AR R IEAT 00T, B BLTE NS I NG T 24
R 51 43 S Y Fh 5 BUMEARK UK AR A RS
EL I 7T /NBERR , DI — &5 S5 ] L H 07 A il A
NGy W B SR, BT LA AR 52 56 2R FH K AL AR i R 2R Tk
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iz SR A B A O kL A T X R o R s R R
WY, & %15 3] HLIDT |35 W 50% P 3k, HLJDT
BUVE K YA HLIDT PL3E 50% BEEPe 3 4N #B A7 RE , i 52
B 25 0] 4 HLIDT 135 W 50 % BEDEHT R FOR e 4f
HR M ULTE 50% Pt #B AL #E 2 HPLC 43 87 7] A1,
HLIDT |5 W 50% B Uk & A e 7 1 L8 5 41 L2 AR
B /I8 B R B 5 T 4 A 43 s HLIDT W vE /K Bk b A
2 ARG /N BE B AN 5 VT 45 4 s HLIDT YivE 50%
Pt v vp B A B RN B A A A S . B RGE B
AL Ay B R A HLIDT 903 K vk
E o F R AWML EY, BRI R LR
SER RO H PR AE R B, R AT BE S A
FAb G W O MR A W R A B LRI E A DG T
HLJDT {U3E 50 % B Pk Ak 2% B 43 B/ (B 6] B 55
A BB RN BERAE B AT, PR ROR 848, HLIDT
205 K B TH W 50 % Pk v [6) i 3 A B AR
I TG, DA BOR B Ur, 45 A 3 45 R A e b
HLIDT it 4 1 F v] B 2 Pk 2 i 5 25 49 6 AH B A
R BEAR A W e @) 4 T, & 300 & A L, 38 Jn 36
o Tk 5 2 A3 I L B AR AN T W 3 T AR ) S A
Gy BB AR B E A D, B &Y
AT - s L [T Rl R o A=l 0 P Al
PR TS 2540 &%, ENIE HLIDT B9 ¢ 45 19 B 22 2k
X 25 SRt T LAk E— 2 5 HLIDT $¢ 48 3% v
JBT it 4 L AR 4

[ &% 30Hk]
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