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Research on Spectrum-activity Relationship of Echinopsis Radix for
Anti-gastric Cancer Based on Principal Component Analysis,
Cluster Analysis and Canonical Correlation Analysis
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[ Abstract ] Objective: To study on spectrum-activity relationship between chemical composition and
anti-gastric cancer efficacy of Echinopsis Radix in Yuzhou. Method: Chemical composition in Echinopsis Radix
from seven regions was analyzed by HPLC, and principal component analysis was carried out for its comom peak,
according to correlation coefficient matrix, characteristic value and accumulated variance contribution rate,
principal components of Echinopsis Radix were inferred. MTT was used to assay proliferation inhibition rate of
Echinopsis Radix from seven regions for gastric cancer cell line SGC7901 and AGS, then for cluster analysis.
Canonical correlation analysis was used to analyze relationship between chemical composition and anti-gastric cancer
efficacy of Echinopsis Radix. Result; Principal components of Echinopsis Radix were rosmarinic acid, oleanolic
acid and stigmasterol in seventeen common peaks. Proliferation inhibition rates of Echinopsis Radix from different
region on SGC-7901 and AGS cell were in the order of Henan > Shandong > Liaoning > Shanxi > Anhui > Jiangsu >
Gansu. Cluster analysis showed that Henan and Shandong classified the same species, Liaoning and Shanxi
classified the same species, Anhui, Jiangsu and Gansu classified the same species. Conclusion: Echinopsis
Radix from Henan has the strongest proliferation inhibition effect on gastric cancer cell line SGC7901 and AGS.
Rosmarinic acid, oleanolic acid and stigmasterol in Echinopsis Radix may be these principal components for anti-
gastric cancer.

[ Key words | Echinopsis Radix; anti-gastric cancer; spectrum-activity relationship; principal component

analysis; cluster analysis; canonical correlation analysis
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Fig. 1 HPLC of Echinopsis Radix from different region
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Table 1 Total peak areas of Echinopsis Radix from different region

No. it ik il gy EZB R Ho

1 726.7 543.1 432.1 322.1 289.2 119.0 89.1

2 841.7 762.3 673.3 610.3 521.3 486.5 278.9
3 354.7 219.4 200.7 174.3 163.9 148.9 76. 4
4 2882.9 1549.0 1329.0 1183.2 976.3 872.3 498.2
5 6512.3 5210.4 4219.0 3876.0 3211.4 2311.0 890.4
6 1653.4 983.4 764.3 653.2 587.3 478.2 267.2
7 1621.1 872.1 742.2 642.3 532.3 428.2 214.9
8 1161.5 973.1 842.5 720.3 641.0 524.9 286.4
9 5670.8 4921.8 4123.0 3538.2 3022.5 2563.01 021.0
10 11 170.0 9 736.2 8 723.4 7 652.1 6 211.0 4 398.1 1 765. 4
11 2600.3 1832.4 987.4 670.3 532.1 411.8 178.0
12 1439.1 943.0 720.3 643.2 543.1 421.3 176.4
13 8349.0 6732.4 5109.8 4065.2 2072.2 1052.1 512.4
14 2786.1 1032.3 765.3 654.2 421.0 276.2 127.9
15 694.6 542.2 421.0 319.0 243.1 132.0 67.0
16 608.4 548.3 421.9 365.9 219.4 101.3 43.9

17 4899.4 3921.5 2764.2 2100.3 1532.9 1087.5 654.2

2.3 ERr AT LAT A e SR U A g
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Table 2 Characteristic value and variance contribution rate of each

component in Echinopsis Radix

IR FRAE PO I MR A
T BRETTECR T BRBTTERCR
-1 7 -4 4
FEAE(E o o FEAE(E o o
1 25.77 95.43 95.43 25.77 95.43 95.43
2 0.78 2.88 98. 31 0.78 2.88 98. 31
3 0.33 1.24 99. 54 0.33 1.24 99. 54

4 0.02 0.08 100. 00 0.02 0.08 100. 00

®3 RAMEMSER

Table 3 Principal component matrix of Echinopsis Radix

ESi'Wix
53
1 2 3 4
1 0.971 -0.018 -0.008 0. 093
2 0. 965 -0. 169 0. 171 -0.092
3 0. 959 0.226 0.160  -0.048
A 0. 949 0.305 0. 070 0.019
5 0. 985 -0.072 0.140  -0.024
6 0. 968 0.247 0.027  -0.013
7 0. 960 0.268 0.076 0. 028
YRR 0.987 -0.091 0.126  —-0.040
9 0. 976 -0.138 0.144  -0.085
10 0. 959 -0.204 0.195 0.016
11 0.975 0. 137 -0.160  -0.064
FrEUR TR 0.987 0. 140 0.065  -0.027
13 0. 991 0. 065 -0.109  -0.028
B-45 {5 0.913 0. 401 0. 001 0.072
FRE] 0. 997 -0.053 -0.012 0. 056
16 0.971 -0.205 0.014 0. 097
17 0. 988 0.122 -0.095 -0.016

2.4 ZEATEN RN 4 A FE RS 6 T T AT 4%
BN, HE BNkt F =0.95430F, +
0.028 77F, +0.012 37F, +0. 026 50F, , 45 %% & W A
[] 7 b s 7 1) 25 5 A% 03 (F) R 45 43 45 9 1 B
(40.354) > 11 45 (20.778) > iL 5 (5.327) > L 74

(=3.514) > %8( —11.724) >ITH( —=31.252) >
Hol( —43.485) 7= Wil /g 1 U 25 25 A 15 0 i =,
256 HA R, ULk 4
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Table 4  Principal component values of Echinopsis Radix from

different region

i) F F, F, F,
e 42.251 1.290 -0.055 -0.108
1% 21.815 —-1.154 -0.391 -0.068
i 5. 600 -0.715 0.176 0. 053
1 g -3.677 -0.356 0.314 0. 054
LR -12.289 0. 009 0.265 -0.016
Lo -32.760 0.513 -0.478 0.079
Hl —45.584 0. 386 0. 698 -0.153

2.5 Jmrixt B A0 SGC-7901 Fl AGS 171 1Y
B2 O B0 40 i SGC-7901 A AGSHT 22
i R 90 A U T A AT A, U K A0 M 1 % 107
AS/mL, 70T 96 fLARh, AL 100 pL, &4 6 4
SEAL,ET 37 C 5% CO, i F4ETh i E 24 h, I
96 fLAR , W 2 4% 5 B, 0 A 24 Y fofF 24 ) 2% Jo i vk
43512k 0. 063,0. 125 ,0.250,0. 500,1. 000 g-L ™" [A]
A5 25 AL L B M o B CFL WA, 45 24 T & vk 2 10
mg-L ™" E T 37 C 5% CO, ¥ 35461 24 h, i A e
M (MTT) 10 WL, 4k22 05 F 4 h, &AL A — &7
ik 100 wL,#E% 10 min, F 570 nm A E WG A,
TR A0 M AR KA R (0 =3) T R M
i 7 % SGC-7901 4 g Al AGS 20 Jfd Fr) 184 5itf 24 5 4170 1
YERT, A AT 58 55 007 24 il g > IR > 107
> WP > 280> VLT > HOR I R 7 0 U e 40
YEH R, R 5,

M = (A —Ayy) /Ay, x100%

H

R5 AEAFHBEMG S EMAMBEERN IC, (v +5,n=3)

Table 5 IC,, of Echinopsis Radix from different region on gastric

cancer cells (x +s,n=3) mg-L !

7= 4 SGC-7901 41 fie AGS 4l

il B 331.73 +24. 60 383.35 +17.03

7R 375.20 +23. 14V 407. 06 +18. 46"
iy 406. 06 +26. 45" 423.76 £23.70"

1 v 437.50 +18.96" 483.36 +16. 08"
LR 455.33 +20.11% 509.36 +22.74%
b 490. 17 +29. 06% 544.74 +16. 352
HM 526.03 +30.90% 572.08 +19. 40%

B G Y P <0.05,7 P <0.01,
.29 .
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Fig. 2 Cluster analysis of Echinopsis Radix from different region
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