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Spectrum-effect Relationship on Anti-inflammatory Effective Fraction
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[ Abstract | Objective: To study the spectrum-effect relationship on anti-inflammatory effective fraction of
Echinopsis Radix and the basis for its anti-inflammatory effect of substance. Method; Mice ear swelling
experiment was used to observe its anti-inflammatory effect of different polar parts and to screen efficacy site
preliminarily. The HPLC fingerprints of its anti-inflammatory effective fraction were established. Each component
peak areas of HPLC fingerprints and anti-inflammatory efficacy were associated by the grey correlation analysis. A
multiple linear regression analysis was conducted by the backward method to establish a fit regression equation.
Result: The chloroform part of Echinopsis Radix had the most significant anti-inflammatory effects. There were
significant differences compared with the model group (P < 0.01), and there were not significant differences
compared with the positive control group. In the nine peaks of the chloroform part fingerprint of Echinopsis Radix,
there were seven peaks which had a significant contribution to the anti-inflammatory effect. The compounds
represented by the 2nd, the 3rd, the Sth and the 7th peaks (the 7th peak represent a-triple thiophene) had anti-
inflammatory effect by a positive correlation, but the compounds represented by the 4th, the 8th and the 9th peaks
had anti-inflammatory effect by a negative correlation. Conclusion; The chloroform part of Echinopsis Radix has a
good anti-inflammatory effect. One of the main active ingredients of anti-inflammatory effect of Echinopsis Radix is
a-triple thiophene. In addition, there are six major ingredients involved in this pharmacological process.
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A MR Echinopsis Radix >y 44 # 15 #1 3k J& A8
Wy ¥ fi) sk Echinops latifolius Tausch B AE 4 i #il| 3k E.
grijisit Hance /)T AR , HL A 1 464 5 HE M 1E o
TP T FLIY DR, H T30 97 8 8 9 i 2L 9 e o 3L
AN B R SR, X S R ] M T T B R A
(947 2 8 Il U (5L EGHE 8 A0 ) 25 280 I
AN . T A I S0 i K R G I T W
M 25 T 2 A A0 A3r 1) 4% 45 SUHR A X 25300 B
BRI KN, I J ARk 3R AT 2 o0 Ze bk el 13 4y
B S AR O R D7 R, B 2B B T N R R
VE HI 4 245 34 ) o BL it
1 ##
L1 {UE%F  Waters /& 20 AH 535 (X (245 Waters
€2695 43 B B 91, Waters €2998 PDA £ 1l 2% ) , KQ-
100E #8875 5 3 Ve a8 (B i 8 A A &% A BR A
")), YUPING FA2004b &I Hg K -F (11 @7 B2
2 A BR AT, FW-100 U568 8 7 G #y e ML (At ot
AR PR F) ) L BAVE IR K B (
T ER IR o
1.2 ¥y SPF % BB A /N B, 7R EE (20 £2)
g, W H WA LR h L, 3 YA %Ik
= 1000095,
1.3 245 500 o- =M my Xt B (3€ [ Sigma
] S 371073 ) Bl w] DS AR (P4 22 A1 24 I A
HIRATE S 201112515) , = H 4 (R R R AL
AR IF & s, it 20100604 ), HERE (R LT AR
AR =T, 145 20100508 ) , R IR 4E R B (R
HRRE MR 2R & e, ik 45 20100103 ) ,95%
CBE A =S P E O OB IE T B A 43 by
af, & NI A 2500 T 2R T 2 0 (11 A i,
15 HEFE &) 24 Eh TR R B A B A 2h A R B
BARYEE WA FHE Y AR L E. latifolius Tausch 1y
TIRAR 2R R IR 1,
2 HESER
2.1 @M AN [ A P AL B A B N e
iR R (i =50 ) 29 100 g, KB PR E , & 500 mL
B G2, I 95% £ I I8 3 42 B 3 9, 4 B [A]
Sl 3,3,2 h, B RIAG E4r Bi& 10,8,6 £ &, i
UE LB I IR, WUE AR 2= T, T 50 mL K 4y
AR A e =& P b . O R O MR IR T BE4S
50 mL ZEHL 3 ¥R, 4% 2 B K T80 A 7K s VR 08 o vk 4
FET &P ALIS R W R 2, FRIENN 0. 5% & T KL 41 4k
F ANV W e, T ) B A, A
2.2 X HREUNRCE K A RN B RE AL
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s2 ] ElRe) Wk
s3 WRE 0 3k
s4 IHARAE () 0 3k
S5 T A A T WAk
s6 R A4 e B 0 3k
s7 TR A R B (RO ) 0 3k
S8 T A U Tl 5 3k
s9 R A B T WAk
S10 L PE 45 Wk
s11 Enh i 3k
s12 AR S Tl WAk
s13 TR A N T 0 3k
S14 A & N T PSS
S15 FONEER =y Rl il Wk

R2 BMNRAHMARBAENDLGE

) 4 S Ao RE/ g 138/ %
A i Bk R £ 3.494 5 1. 740
= S8 ot A AL 1.8325 0. 920
LR TR AL 1. 601 2 0. 800
IE T B AL 4.798 7 2.399
) 4 K AL 7.031 6 3.516
S32H B2 10 5 BT B 24 S BT ) DR AR, % 22

My d, Tia 1 IRG 25 1 h K25 pl —HIZEEy
W T/ANRAH U h 58/ BRUSTHE R F1 AR ST, 3
HF AL 09 N W H, B AR 8 mm (94T £L 4% 43 5l
FEFE ATH ) — 4T T BH L R ES L LA A
Ho 2 22 J9 0 ik A2 %, DL (CBb Bk /2 B
) x 100% il ik R, DL (28 B 24 b ik R 4 8 - &2
T2 P B R R B) /a5 A K R 3 B x 100% O %
AL R

BEREW, S Wb CR MR IE T B AR OK
TS ZH 6 P R/ SR R4 A — S I A T
SR A GE it 2225 (P <0.01) o =51
e FB AL BT S T B 3, 5 PR R A RS 7o 22
S, I 3,
2.3 )7 8 M s = S T e AL 0 R R B
AN B B S22y
B AR (i =5 0 ) £ 100 g, K5 % Fr 2, # 500 mL
R BE I, T 95% £ I [ Jig 4 B 3 Uk, i i (]



2 R, 5 o TR L9 RO B 7

TR RIS

3 BMNBEAAREREIBL
MZHEB/NREMKMAEZMm(x£s,n=10)

a5 Fiilbeie Jib Bk Jih ik =% i Bk 4
-4 Jgkg ™! /mg /% EE YA
7 - 9.65+1.91  122.45 £24.60 -

] ] PC Ak 2 5.71+2.29  72.83 £21.54  40.83

0
A1 P AL 0.044  8.15+3.34% 106.60 £21.63  15.54
SE BB, 0.023 3.45+1.13%  46.41 £35.82  64.25
ZMREETRAL 0.020  4.78 £1.82%  62.85+20.17  50.47
IE T R AL 0

0

T A K ER AL

.060  5.51+2.06% 73.63 +£28.97  42.90
.088  5.02+2.17% 65.73+32.45  47.98

T GO Y P <0.05,7 P <0.01; 5 k] &) DT A4 M AR
DP<0.05,YP<0.01(F4),

Gy 3,3,2 h RIS & 4 02 10,8,6 f5 i
UL AU R R A = T TE 50 mL K4y
B, MR A i ek = S BE 45 50 mL A H 3 Ik, A
TR 7 7 A, = G0 b EB L HE T N, AR
0. 5% ¥ W JE 1 4k 23 5P VROV A, TC 1) s o 1 it 3k
W, H .
EIL R SRR LA LL, BH M 4 R0
I A EA B EEZS (P <0.01) ;5 HM4 4
Fb 45 77 M a8 U L3 AT W 22 R L 4,
R4 U AFHBMNES =GR R
M_BHEBNREMAKKMEIN(x+s,n=10)

-~ 5 &t Jie fik g i fik % Jieb fi 41
/g-kg ! /mg /% il %/ %
LAY - 11.93 £3.05  149.00 £23.13 -
FEIPTAR 0.2 6.01 £3.51%  52.86 £26.54 49. 62
S1 0.023  6.72 £3.10%  57.43 £24.36 43. 67
S2 0.023  4.20+£2.41%  40.67 +30.63 64.79
S3 0.023  6.50+2.74%  56.84 +28.75 45.52
S5 0.023  5.81 £2.97%)  49.27 £26.08 51.30
S6 0.023  6.79 £3.42%  58.96 +19.47 43.08
S8 0.023  6.61 +1.80% 63.62 £25.34 44.59
S9 0.023  5.54 22,927  42.86 +26.87 53.56
S10 0.023  6.67 £2.482  69.85 £24.49 44.09
S11 0.023  7.99 +2.65%  76.93 £27.75 33.03
S12 0.023  6.79 £3.33%  72.19 £31.04 43.08
S13 0.023  6.11 £3.16%  66.25 £29. 85 48.78
2.4 FE NIRRT =P L HPLC $5 2 (&3 7

2.4.1 g% Waters Symmetry C (035 4F (4. 6
mm X 150 mm, 4.6 pm) ; Ji 2 A H EE-7K 5 6 B Uk
BP0 ~5 min FHEE 50% ~60% ,5 ~ 15 min H %

60% ~85% ,15 ~25 min H i 85% ~95% ,25 ~ 35
min F i 95% ~ 100% -me}zté 320 nm; FEE 25
CWi 1.0 mL-min "5 FERE R 10 WL 33 47 B ]
35 min,
2.4.2 XPREREW T A KB PR - = HEMEM
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2.4.3 MR GEIE WS MR M R R
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3,2 h, IS A B2 10,86 £ 4k, i ik, A F R
W, 0 e = T T8 A 10 mL K 43 HE, KR
A = P BE A 10 mL A3 W, 7 Tk SR A 55
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R
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1.01% , F WAL 5 S WTE 24 h NERE
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BT HE R bR R S R E 12 it S M T Y
HPLC %, DL b 7= #b (S2) 25 61 1E 2 IR &
i, R A B0 AT 2 AR E A O BRI R E
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T i B BB AL SO A B, DU 1, B T 9
ANdb o W, FLfR RR B ] AK WK R 3,250, 10. 494
11.342, 11. 743, 20. 448, 21. 330, 22. 543, 28. 845,
30. 178 min, Horfr 7 20 g X B - = IE E W, L) G
5 B 4y 5IR A5 AT 06 1Y A X S RS B ] a fE
AR T U TR BRU(E, L3R S
2.4.8 AMLEEPEH AT 2004 A R (24 R
& o0 [R5 A DL RE VE M R S8 ) i 5 APE, R Bk 12
HEFE G AT A LB ST f; A A SPSS 17.0 for
Windows 4 3154, % FAH ¢ 2 B0 2 £ 4 %
U HEAT (030 0 25 R E M AR A AR L SE A
K FE A S S 0 R EGE AL S R LK 6.
SERAT A, AN R M 3 N e AR — 22
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®5 RHBMNEE =GRS HPLC 3545 E i A3 1 R EAEE B E a @

e 1 2 3 4 5 6 7 8 9

FHXF AT % B 6] /a 0. 144 0. 465 0.503 0.521 0.907 0. 946 1. 000 1.279 1.338
S1 0. 856 1.114 0.362 0.451 0.918 0. 096 1. 000 0. 305 0. 305
S2 0. 575 0.903 0. 331 0. 665 0. 121 0. 087 1. 000 0.312 0. 343
S3 0. 639 0.296 0. 149 0.169 0.245 0. 030 1. 000 0. 151 0.419
S4 0. 558 0. 906 0. 391 0. 851 0. 888 0.077 1. 000 0. 327 0. 320
S5 0.574 1.041 0.414 0. 406 0. 683 0. 094 1. 000 0. 300 0. 340
S6 0.491 1. 020 0. 403 0. 386 0.509 0. 087 1. 000 0. 358 0.337
S7 0. 341 0.599 0. 380 0.599 0.728 0.110 1. 000 0.276 0. 327
S8 0.244 1. 315 0. 395 0. 402 0.745 0.089 1. 000 0.287 0.29%4
S9 0.39%4 1.077 0.298 0. 353 1. 131 0. 067 1. 000 0.39%4 0.334
S10 0. 369 0.519 0.513 0.902 0. 658 0.169 1. 000 0.284 0.311
S11 0. 328 2.194 1.201 2.412 1.862 0.139 1. 000 0.476 0.314
S12 0. 256 1.215 0. 551 0.999 1. 026 0. 188 1. 000 0. 348 0. 305
2 F7 UAFHBENRESSRRHARE
1 314 slslr 4 o YEF R 1A M5 4L 2R
A A— : i R i i 5 R i
- P
A YN g\c :w:w'\”j*::s S1 1.060 0 S9 1.042 7
X \A L\si S2 0.662 6 S10 0.873 9
R 10 S s |V o st 5 s3 1.025 2 S11 1.052 1
0 5.80 11.60 17.39 23.19 28.99 3479 40.59
t/min S5 0.916 4 S12 1.260 2
1 RHBMREE=GRRBEL HPLC g B £ E-K 56 1.0711 513 1.0711
S8 0.999 9
F6 L2HEMNEEHSNOEMNE
e L (k) al i~
I PN Ly (k) = (A, +pA,. )/ (A, (k) +pA,.)
G REGE Ak GHAE RECK ARk A A, (k) Zo ke I 20 P HG BT ) 1A 2080 22
Sl 0.865 0.868 0.965 || S7  0.898 0.895 0.975 A, FU A Z8 08 BT AT L 38 9 4% A B %1 4 %o 2%
2 0.938 0.754 0.936 || S8 0.961 0.943 0.988 T EMES R SRR ECp B0 5, R 1 DPS
S3 0.864 0.625 0.866 S9 0.880 0.901 0.962 7.05 ﬁﬁﬁﬁ‘?ﬁfﬁl:j'f(&ﬁﬂéﬁ%ﬁ*ﬁ ° ?ﬁ%%@ Eﬁ ’ % J\H ﬁ
S4 0.816 0.531 0. 839 S10 0.961 0.878 0.963 E?}T%E@%ﬁl’ﬁfﬁﬁ%ﬁm%ﬁ%mﬁfﬂ[EJ’T/E)EHEI"J%
S5 0.935 0.979 0.996 S11 0.902 0.840 0.967 %’1 ~9 %m%’ft%:{ﬂ/‘]’“ﬁ%ﬁiﬁ'%%ﬁ%’VFH}%{S/E\A%@
S6 0.827 0.923 0.982 S12 0.765 0.726 0.912 %E"J?‘éﬁ%@fo W%E?éﬁa‘éfiijtd\,%ﬁiﬁj\ﬁ“h%%
FH” BTHR G /N T (AR IR W 2 55 4 R 3% SRR AIE 06
2.5 PR MR FrARR AL F R B FK) N3 >4>2>7>8>9>5
2.5.1 g e BRI EN

100% , HoAth 2% 20 25 O ik = 4k, BR 9T R A R .
BT 770 (A i i BRUE) 5 B 8 (Bt R EH
RAH) A7 BE AN G — [R) R, 75 23 X i i 25040 0 47 F1L
MEACAD I, AR S50 R TS VR b 3, S5 2R W3R 7,8

2.5.2 CHREERISCHOT  BUR AR5 M BE B i
FAX (o) b FEINE X (o) WAEREZ] ¢ = ki
BEFPA X, () | H5FIR X, (o) | By QB R AL L,

- 140 -

>6>1,H 7 Sl a- =HEEEN, ILE 9,

2.5.3 Zou&kMREST T2 RIA
SyAT R BN A AR AT R BE VR S W A
A IR . SR S IR U O 2 H ok 0 X 25 300 B 3 T
BREYAEBEA T A, R 43 5 2 3,250, 11. 342,
11.743,20. 448 ,22. 543 ,28. 845 ,30. 178, | X, ,X,,
X0 X, X, X, Xy, FRA3EIF RN Y =0.980 +
0.126X, + 0.693X, — 0.341X, + 0.608X, + 0.651



23 R, S5 o MR L 98 A RO Az 1Y 1 G R BT ST

x8 L2#tBMFEA =K PRI HPLC $5 5 B 1% 3t A U I I AR 0 A8 1L B4

%2 1 2 3 4 5 6 7 8 9
X B s 1] 0. 144 0. 465 0.503 0.521 0.907 0. 946 1. 000 1.279 1.338

S1 1.428 9 1.018 7 0.795 7 0.601 9 0.526 3 0.5151 0. 600 2 0.6253 0.5459

S2 1.242 7 1.068 5 0.943 4 1.147 2 0.621 4 0. 602 0.776 6 0.841 8 0.794 4

S3 2.369 4 0.600 1 0.727 5 0.500 0.3115 0.348 8 1.333 1 0.4959 1.669 3

S4 1.2951 1.152 4 1.197 3 1.578 7 0.707 9 0.574 9 0.834 8 0.929 9 0.796 8

S5 0.716 8 0.712 2 0.681 8 0.405 8 0.2930 0.377 5 0.449 3 0.459 2 0.4556

S6 0.159 9 0.839 3 0.808 3 1.422 8 5.957 1 5.752 3 3.446 7 4.208 3 3. 465

S7 1.005 1 0.968 1.478 2 1.412 9 0.736 9 1.041 9 1.060 4 0.997 8 1.034 7

S8 1.563 7 1.846 6 1.333 3 0.824 7 0.656 5 0.7313 0.921 9 0.902 5 1.308 3

S9 1.228 4 1.842 6 1.2251 0.880 2 1.213 5 0.668 3 1.623 6 1.510 9 1.120 6

S10 0.456 4 0.420 7 0.978 5 1. 100 7 0.163 3 0.377 17 0.297 7 0.156 5 0.205 5

S11 0.194 1 0.710 9 0.936 1.140 3 0.378 3 0.264 3 0.212 7 0.345 3 0.199 9

S12 0.3396 0.820 1 0.894 9 0.984 6 0.434 4 0.745 8 0. 443 0.526 4 0.404 1
X, —0.996X, 0. 468X9(‘R2 :3. 8‘Si,P <0. 05;) . H ($ExR]
th12,3,5,7 B (7 SN a- SHENEN) 5 2R T
FAO . 4.8,9 BT Y A 4 W 5 25308 R 6 D17 ARBER 5 B, kR L 5. 528 K HE i o o 262 4

S5ERRAFERNKREKRF
B AOR 3% e RS D]. o 252 2
KT FRAEE KHE KECF FRAEIE FIR 2013.48(14) :1190.

b dEmesmE 6 9Bk 0893 [3] ¥ RE 2205, 4 IR b d WO AT AL 1

2 45 08856 7o SEE 08176 o 1 (1], M4 K 2% 2 ik B %% R, 2008, 36

3 2 S 0.869 5 8 6 5% 0.817 2 (6) :735.

4 72iE 0.8363 9 1 2% 0.8039 [4] SRmAS, XL, 55 KB, &, g8 Rt it g

5 8 Bk 0.830 8 [J]. v BUAR R 24527 ,2010,27(11) :971.

05 ) R, o F T8 V8 . 1R A B 2 S 1 AT 2
3 i A 1]. 25 ,2010,41(11) 1850,

AT B 25 W Bt e 9 LT AS ), 1 X6 4 PR A 4% D61 A E R, AT, BRI, 25 A T 7= it % M U
SIS [F] 35 48 A 2 24 v 25 3 A T T A A L HPLC fif 2 P38 BF 5[] vl [ 35 90 07 ) 2 2 5
T, I 2T B L B A LA A 9 R 2012, 18(15) :96.

% HORTIE 4 PR EONR ke, P TR BB SRR L AT
S35 T 210 230,254 280 320 365 nen B ML zﬁéjﬂg%ff;afclifgwmmm. i 25 2 ok
KPR SRR 1 320 nm AR gy e gk AT 5. R A
Ao HE TH AR, BT A5 1 [ 45 e 1Y) W B AL 4T H R 6 ZBFSE[T]. TR 25 2010 ,32(12) :2107.

HFRE RO R ERHE NI ST [0 2o, B, v, 5. R = S0 B B R
SR AL T 14 A DG 4347 X 00 Tk R 2 R A 11 B A e RG], P 252 2
AH O 43 AT T 22 2 48 B BB B, K R DG I 4y B WA 2 2011,46(10) :741.

k%, T B 7 FR B E B & R S T S AR SE iy [10]  FhEE, Shmm, 2= 2%, 45 M W6 AR v &1 200 i 358 48 A% N 41 4y
SEA G, W B REAS B SO, IR oA [ 0 S A MR R BRI H1225,2012,43(1) :125.
[I0] /bl B &, T 1,45 46T IR (6 60 4 B O 12 4T

Wil , AR 2 B A W o K )2 N
JME TR0 BATRR Y 22—, 53 SN AT 6 AT B R
I35 5K — 2B R B (A — R A5

Hr 25k (1], th 244 ,2012,35(11) :1742.
[ ST gmi SRR
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