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Spectrum-effect relationship on anti-gastric ulcer effect of Astragali Radix

LIU Xiao-hua, LIANG Jin, LIANG Jian-di, DANG Zi-long, FENG Shi-lan
College of Pharmacy, Lanzhou University, Lanzhou 730000, China

Abstract: Objective To investigate the relationship between HPLC fingerprint of the 95% ethanol extract from Astragali Radix
(EAR) and the anti-gastric ulcer efficacy and to reveal the material basis of Astragali Radix. Methods The gastric ulcer models of
mice were established, and the mice were ig administered with the ethanol EAR. The peak areas of each common peak from HPLC
fingerprint were correlated with the data of anti-gastric ulcer efficacy. The grey relation statistic and partial least squares (PLS)
methods were used to study the spectrum-effect relationship and to find out the material basis of anti-gastric ulcer efficacy. Results
The 95% ethanol EAR (total extract) had the inhibition on anhydrous ethanol-induced gastric ulcer in mice, which is consistent with
the effect of myogenic sores of Astragali Radix. The contribution of various components in ethanol EAR with anti-gastric ulcer effect
was dertermined according to the spectrum-effect relationship using grey relation analysis. The equations between the efficacy and
common peak areas were fit by PLS method, and the compounds with greater contribution were screened. The two methods illustrated
that, in HPLC-DAD fingerprint, components P9 and P12 (calycosin) had greater contribution, and in HPLC-ELSD fingerprint, P8 and
P9 were the components with greater contribution. Conclusion The 95% ethanol EAR has better anti-gastric ulcer effect compared
with other extracts, and the analysis on the spectrum-effect relationship indicates that the anti-gastric ulcer effect of Astragali Radix is
related to the various componets in Astragali Radix.
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BRAM (10 b, FREEE, F AR H
K1, GEINRFL B AR 2 50 S A W
YW NS Astragalus membranaceus (Fisch.)
Bge. var. mongholicus (Bge.) Hsiao [T 1A . XJ
i BRI TERIE R BRI EH
Ty BRI AT 11, 3R Y 1 390 1A o [ £ 2
REWT TR B e T IKHE, Bk 0.15 g/kr, B
HERIZ R AR, #5 20110203, &Jf, &
ek, fEEBRE AT KK, EEERK.
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Table 1 Sources of Astragali Radix
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4 HE )1 9 Bkt
5 HEA 10 [b/ase]
1.2 &

K [H Waters 2695 = R0HAH IS4, 2996 1%
ERERRINES, Millennium32 (A& FE,, 717 B
RS, Alltech ELSD 2000 25 & 't 5 A& I 4%
Spursil™ C s ¥ (250 mmX4.6 mm, 5 pm); 1.0
OISR SO S US4 B AR LR VRN R G AT
RPN
1.3 )

ELIAING, MERESRA, fApTE 18~22¢g, 2
INRE B SEg iR, ARGES: SYXK CHD
2011-0005.

2 FEEHR
2.1 HEKEBMSIE

PRI 2584 300 g, FH 6 fisi 95% S B
P 3 K, BEHR 1 h, G IFEEIUR, ORISR 2 0
T, HC10 mL 7E SR (REE 11.14%). F
A MR AEE 3~5 Wk, 2 EE, &9F, %
WO A BOR B, 19 A0 B O A (PRI
0.60%); A1 M EEAEHCY) T J2 55 IS TR £ TR 26 X
3~5 B, B9, BEBGRIRG R E, 19
R 1 LB PGB (FRER 0.85%); B L IHAR
YT BRIk 2T, N CRSEF%# 10 min, £
CIEARBGAT (R 0.77%): LBEANVERRES 3 N

IKEEAR, AFKEEECEHAL (PR 8.52%); 10 b2y
AL BRI REAH A o FREXCEHEERE, I 0.3%5 1L
HLE-80 Tl R A -
22 MWZERUNRE R

70 HU/NE, MERES, BEHL AT, B
SHHRAL . 5 ANEEAL, B 10 2. 5 MBIl
orolig 45 TS (3 SRR AR, Ak
Pi BEIR LBEIBAL LBEIRAL K PERGHAL VR &
W CEZIRIE 4.0 kg™, BIRA ig AEPRERK, B
PEXTHRAL ig TRJER T ICHE 0.06 g/kg, hZiRTA
0.01 mL/g, RFRZZ 1K, ESLLZ T do 5K
YU JEEEANEEIK 48 ho RIRE Z)5 30 min, /M
ig TL/K 4% 0.01 mL/g, 1 h JG4bsE, Z53LHal TR 5t
1, B, WA 1%H 1 mL [E5E 10 min, Y58 K
LEITF, SPERT BN, B s SR AR
IR . LAt sl KA Tt iR 4, Pt
SR P7E |

WP AR = ORI PR35 T8 50— SEIR AL 335
FREO | BRI ATB5 TR 5

GER R, BRI B LTE A AN 2
M A 0 CE S0 BUE Bt A g A AR
L, Horb SR I e H s ] e, A A
bR EE (P<0.05), W 2. Fit, X 10 fit
R RS- B AT P B 1 H TR R 38 20k
EX0IS
®2 AR ZEB/NRE RGN (x£5,n=10)
Table 2 Effect of EAR on ethanol-induced gastric ulcer

in mice(;is,n=10)

FIL S v s
41 i) » Bmiese BUEIEIE /%
(gkg )
| - 8.40+2.58 —
SR 1.4 2334255 72.26
Ve = 1.4 11.67+4.03 —
SR £ MEH A 1.4 5.50+2.50 34.52
LTS A, 1.4 5.601+2.58 33.33
IKEBAL 1.4 9.67+2.49 —
HEBT 0.06  8.00%3.74 40.76

HRIMA L TP<0.05, %3
“P < 0.05 vs model group, Table 3 is same
2.3 FRFHHER SRR RHER LR
UM 120 2, BEMER-, BEHL WAL, B
PEXTIRZL . 10 ARSI, A4 10 H. &4
gy g7 FEARALBIRLARIR) “2.27 Tl SRR 3.
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Table 3 Effect of total EAR from different sources on ethanol-

induced gastric ulcer in mice (x+s5,n=10)

4o FIE /(gkg ) BUmIREL BmIEIE /%
A - 7.24+4.88 —
FEah 1 1.4 6.18+3.36 14.64
FEih 2 1.4 7.21£3.67 0.41
Feih 3 1.4 3.76+1.52 48.07
FEih 4 1.4 3.83+£1.57 47.10
FEh S 1.4 6.37+4.29 12.02
FEhh 6 1.4 2.33+1.56° 67.82
FEih 7 1.4 7.11+4.84 1.80
FEiih 8 1.4 5.98+3.33 17.40
FEih 9 1.4 5.39+2.46 25.55
¥ 10 1.4 6.24+3.45 13.81
mEHT 0.06 4.55+3.64 37.15

2.4 AREFHEESIZIMA HPLC 58 Eig™
2.41 AL OIEFR Spursil™ Cig A (250
mmX4.6 mm, 5pum); FsIAHN LN (A) -/K (B),
BEEEVEE (0~30 min, 5%~40% A; 30~60 min,
40%~60% A; 65~90 min, 60%~95% A); AT
1.0 mL/min; g 25 °C; ¥ K 254 nm, 3
FERE 20 pL. ZAROGHUNRIIERRE 112.8 °C; 3
SRR R 3.2 L/min.
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BT TN &, FH R R e st s i 2 23 ) o 0.425
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PR E T, 2RI 0.5 g, KE%FRaE, N R
HBE 10mL &, EHERZE, 75, At
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12-BERI  14-TWTER
12-calycosin  14-fermononetin
B 1 FEFHEE DR HPLC-DAD $54 &%
Fig. 1 HPLC-DAD fingerprints of total EAR

from different sources

t/ min

LB EMT  SKTFH - MKEHF I 7- 3K I
1-calycosin glycoside 5-astragaloside IV~ 6-astragaloside IIT
7-astragaloside IT

2 FEFHE K S IZIY HPLC-ELSD R4 Bl
Fig.2 HPLC-ELSD fingerprints of total EAR

from different sources
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THE 10 fE3 B2 M BRI i i B 40 5t
e = (R,
2.5 IEMERRKIKE KT

Fr SIS 5 A G I P AR AL 2 o Bt
B EH B — e B CGREE>0.60), KK
TSR BT o 1 FH o AR 2 i AL TR AR
MME R . 7 a2 Y] HPLC-DAD fr4U &l
o, 1~9 SR 12~14 SIEFTRERL RS
PUE B E R B A s ORI (OCIE >0.80) . 1KHs

KIRFEWRAN, B &gy (P i E Btk
STER K /MUY & P9>P12>P6>P8>P1 >P7>
P5>P13>P3>P4>P2>P14>P10>P1l. H 12
SN BETEN, 14 SWENTREE . R
U] HPLC-ELSD FRECEIEH, s SCHR L 1)
KN, 58 25 A RIS Btz H DTaR 0 R /NI
4 P§>P9>P7>P5>P1>P4>P6>P3>P2, Hr
1 SN BER T, S SN ER, 649
Uk RS T, 7 U B R R AT 1.

x4 FRFHEEDIZRY HPLC-DAD B H1E. HE R 5KEKE
Table 4 Common peaks, efficacy R, and relationship of total EAR from different sources in HPLC-DAD

e ST ,
1 2 3 4 5 6 7 8 9 10 1 12 13 14
1 1655162 1735248 751003 431301 571649 12060369 793784 903366 4565011 4565011 12589333 3886036 436730 660161 1.06
2 3058901 708025 574917 228374 72250 11960112 753694 615707 5620622 108322 336482 6091091 27656 240120 0.03
3 2981547 861235 239213 182285 116044 4268744 304806 339263 1404952 24299 113413 12877707 41191 68257 348
4 93455 863538 309935 305277 212958 12543337 437741 332418 10045251 439172 558806 462793 114918 87940 341
5 405559 36805 256931 138406 141709 6966760 550858 521260 3485088 182172 186444 234925 8721 107014 087
6 575274 148771 129459 47706 56993 6136168 331949 362138 2274274 105315 85708 2753939 26326 108373 091
7 197397 238375 794950 730444 415057 17133925 1486320 1567536 6997098 461525 508288 808252 27090 173277 0.3
8 103764 226494 609656 305570 377468 13115454 1126837 991706 5287555 334518 340636 2808578 308847 435418 126
9 346318 3236458 486868 213679 597902 12228675 912684 912041  S313741 336232 938531 9626652 183560 189827 1.85
10 ST1731 537408 662250 527381 333924 12298587 1075966 918096 7660396 317336 299348 975536 142531 99033 1.00
t/mn 634 704 1256 1475 1537 17.76 2147 2341 24.05 2549 26.61 21.82 464 3847
FIRE 08323 08130 08166 08144 08233 08531 08300 08341 08671 07933 07765 08569 08214 08022
#5 TRERFHHEESIZIY HPLC-ELSD MEHIE. BMER 5XBKE
Table 5 Common peaks, efficacy R, and relationship of total EAR from different sources in HPLC-ELSD
- AT gV TR
1 2 3 4 5 6 7 8 9
1 337333 67939 113 067 7636 8111 14 192 49742 313 446 281 167 1.06
2 421936 122732 27105 3298 33280 7194 40 130 44 343 110 081 0.03
3 60377 8783 2 864 4808 7919 10 720 41511 7377 165 096 348
4 310039 292 113 188 658 6 890 6689 10032 28291 12 859 173 157 341
5 148 010 72 530 61998 9161 12 405 11926 91 467 19 154 513639 0.87
6 129214 36 331 30937 3683 6704 5918 27 347 3140 171 552 0.91
7 730291 177 011 169 650 9 407 5572 6936 47270 39 964 239523 0.13
8 498 350 121 120 117 803 10 023 30 811 24 807 107 464 155774 499 646 1.26
9 424310 107 659 49207 19377 13 853 19017 37138 7180 5689 1.85
10 453 737 271 863 83 861 13 835 25237 19 405 88 968 17 287 395204 1.00
t/min 17.93 24.22 25.65 29.61 31.10 31.70 33.80 38.64 40.24
KK 0.7557 0.793 8 0.792 8 0.773 0 0.7415 0.7852 0.7352 0.661 5 0.719 1
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R R fe /N —SRIVEAH G BT, HUA R iR
LB - VA U T AR 2 R R B T R . A 10
Hb# T 254 SR B ) HPLC-DAD $R4U Kl b,
Y=-0.11X10° X;—0.97X10°° X,—0.22X10°® X5+
0.33X107 X;40.51 X107 Xs—0.28 X 10™° X;—0.16 X
10° X;—0.56 X107 Xz+0.72X107° X,40.29%x10°°
X10+0.99%X107 X3,4+0.59%X10°% X;,4+0.12X107°¢
Xi3H036 X107 X1y (X ~Xp WIEHIE) . XHTH B
P E R DTRR MR IR A Xo™> X1n> X 0> X3 > X, >
Xs>Xu>X>Xe>X0>X3> X >X0> X, Horfr Xo.
Xiov Xios Xisv Xiin Xsv Xign Xg SHZZRCR IEASR,
Xgv Xov Xav Xov Xou Xy SHZZ R TS, (R30S
SR HPLC-ELSD fe4UEilih, Y=-1.61 X+
2.56 X,—2.29 X3—0.05 X;—2.27 Xs+7.11 X4—3.53
X740.19 X340.89 Xy (X, ~Xo AFATIE), XHHiH
P I DTRR R MR IR Xe™> X0 > Xo > X3 > X3 > X, >
Xs>X>X, Hd X Xov Xo H1 X X% 25300 5 1EAH
Ky Xan Xiv Xsu X F1 X5 0% 2430 5 AR 5
3 g

ASEE PLIG /K S80I BB Bt 8 R 5T
X5, WA R H B SR I e e 1
SE R A ., XS HSUE A TRk
FARF o RIS 7. 7 3 B 42 B HPLC-DAD/ELSD
fegUElnt, %o T 6 NMRLE, FHIKORIKEE 4>
BTk &R, 45 W3R WILE HPLC-DAD Fr4U ik,
P9. P12, P6. PS8. P1 5470 mEH B
K, Hor P12 hBE TN s/ R ik
KEZHT B, P9, P12, P10, P13, P11 HHiH
P fE R S EAR DG HLOTikECR, P1 AT P6 W) 5 7 AH G

7t HPLC-ELSD fa4U ik, KGR RE 43 #r 46
FW, P8, P9, P7 L HE B IE KRR I
BN TR R, P6. P2. P9. P8 Lt H
EFRIEARDG. 28 LTk, S RIEIPLE Bt
YRR E Z Rl LR E S e A T
AP Bz AR R AR, R S
YER R 808 R AT T BRI
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