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Decocting process optimization of Astragali Radix-Carthami Flos drug pair based
on spherical symmetry design and genetic neural network
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Abstract: Objective To determine the appropriate aqueous extract craft for Astragali Radix-Carthami Flos via spherical symmetry
design and genetic neural network. Methods In this study, the contents of eight active components, including hydroxysafflor yellow
A, syringin, calycosin-7-glycoside, anhydrosafflor yellow B, kaempferol-3-O-rutinoside, ononin, calycosin, and astragaloside IV, in
the aqueous extract of Astragali Radix-Carthami Flos were weighted, and the calculated comprehensive score was applied as the
evaluation index. According to the single factor experiment, the ratio of material to liquid, extraction duration and extraction
temperature were taken as three factors of spherical symmetric design for the experiment. The genetic neural network model was
established to further optimize the aqueous extraction process parameters of Astragali Radix-Carthami Flos. Results The optimal
extraction conditions obtained by spherical symmetry design were liquid to solid ratio of 20:: 1, extracting at 87 ‘C, decocting twice and
30 min every time, and the comprehensive score was 4.877; The optimum extraction conditions obtained by the genetic neural network
were liquid to solid ratio of 22.7: 1, extracting at 87 ‘C, decocting twice and 30 min every time, and the comprehensive score was
5.004. The experimental results showed that the genetic neural network can improve the comprehensive score of water extraction
process conditions. Conclusion Spherical symmetric design combined with genetic neural network mathematical model has ability to
optimize the water extraction process parameters of Astragali Radix-Carthami Flos, which provides a reference for optimizing the
extraction process of various effective components from traditional Chinese medicine and its preparations.
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F1 REURBX BRI IERRM (X£s,n=3)
Table 1 Effect of extraction times on component content (X £ s, n=3)
BBl — REH R mee )
RELAHOER A ETHYE B8 BiAKAAEHEBEB  ILE-3-0-EF M
1 29.469 1+0.4399 0.518 4+0.004 2 0.2173£0.004 6 2.5117£0.0223 0.549 8+0.012 8
2 36.1127£0.152 0 0.718 7+0.0179 0.4395+0.010 4 3.212240.031 1 0.8185+0.0120
3 38.72214+0.280 1 0.7530%+0.0122 0.619 1£0.007 9 3.0302+0.0353 1.072340.016 5
4 33.858240.3852 0.675740.0103 0.776 2£0.0199 2.457 71+0.067 6 0.848 6+0.011 4
5 37.516 4102349 0.6862+0.002 9 0.713 8+0.010 6 2.1756+0.0130 0.6319+0.012 8
wj 0.108 0.099 0.114 0.152 0.158
LS REA R me e ) s
TR SER HICHHE
1 0.081 8+0.000 9 0.0345%£0.000 5 0.190 3£0.001 1 3.76410.049
2 0.168 2%0.002 9 0.0523£0.001 2 0.442 5£0.003 8 4.718%£0.012
3 0.237 5%£0.001 9 0.079 1£0.000 8 0.473 7£0.005 5 5.051%0.034
4 0.2530%0.004 5 0.1154%0.000 4 0.6842%0.012 6 4.446£0.055
5 0.259940.004 7 0.0823%0.001 2 0.798 60.011 8 4.768£0.025
wj 0.107 0.142 0.121

E)

RIBRTEIR BT S BRI (Xts,n=3)

Table 2 Effect of immersion time on component content ( X £ s, n =3)

R 8] /min

RSB (mg-g™")

PRILLT O R A KTHY BHEFET  PUOKAERERB  LEH-3-0-EFRT

0 36.1127£0.246 3 0.718 7£0.0050 0.439540.0059 3.212240.049 3 0.818 54+0.004 5
10 39.609 8 0.264 3 0.738 7£0.0114 0.412140.002 3 3.4970£0.0500 0.8425%0.0179
20 37.567 94+0.032 3 0.6662+0.0142 0.457240.0049 3.3999£0.049 2 0.843 1£0.0180
30 39.1231£0.078 7  0.7158%£0.0157  0.447 71+0.005 5 3.8654%0.0739 0.9520£0.0190
40 36.618 51+0.123 1 0.678 60.0186 0.464 1+0.004 6 3.189840.043 3 0.999 010.003 3
50 40.383240.329 3 0.7396£0.0220 0.452340.0057 3.2278%0.019 8 0.845 84+0.005 8
Wi 0.120 0.100 0.070 0.217 0.182

12 LI []/min R me e ) Si
TEARAEE B HEKHHE

0 0.168 2£0.002 8 0.0523£0.0009 0.44254+0.0109 5.345£0.029
10 0.142 0£0.000 7 0.0527£0.0013 0.3014£0.004 3 5.816£0.042
20 0.1832£0.0029 0.0657£0.0013 0.6274%+0.0146 5.582£0.010
30 0.157 1£0.003 4 0.0743£0.0014 0.8691£0.014 1 5.916£0.022
40 0.177 3£0.003 7 0.0672£0.001 5 0.5316+0.0157 5.443£0.012
50 0.183 0£0.002 2 0.068 1£0.0004 0.602 710.006 7 5.888£0.032
W 0.081 0.134 0.096

2.2.6

MR E S FEERBGE PR 15 g gL
WA Sg %101, 15102014 250 1.
30 01 HIVBRHEE DK, SREXHT AR, 425 2 K%,
FERFEIL 30 min, $FRHCGEE N 100 C, HHRKEE

IR ER 3 K. WES WD & EIF TR S
R 5. AT LRI EE N 25 1 1 I SiEsCOK,
{ELH T BB L AE 24 0 R BB 38 73 B AR TR e i
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#=3 REHEEMERSSENEM (X+s,n=3)

Table 3 Effect of extraction temperature on component content ( X £ s, n=3)

Ji 7 B (mg-g )

PRIPURE/C —
BRI EE A KTEHH R AT KO HEEREB ILWEMH-3-0-ZFWEH
50 338259402280  0.565 6400089 0.0640+0.0016 32727400548 0.549 8+0.009 3
60 36.054 601380 07048400115  0.0616+0.0003 4894 8+0.092 1 1157 1400126
70 372872403661  0.6643400133 01318400020 5239 5+0.0840 1435600195
80 350255403152 0.6824400194  0.1689+0.0021  3.8352+0.0222 1.051 540019 4
90 367789401159 06724400038 02894400043 33874400124 0720540011 4
100 36.1127402041 07187400163 04395400101 3212240041 5 0.818 5+0.010 1
w 0.076 0.063 0.185 0.196 0.104
SRR/ C R Bme e ) S;
TR FE W
50 00203400004  0.0588+0.0008 0.1165+0.0019  3.33940.028
60 0020700004  0.0687+0.0016 03265400057  3.914%0.007
70 00447400005  0.059 140001 1 03944+0.0078  4.12340.023
80 0.0608+0.0007  0.0516+0.0012 03025400084  3.638+0.024
90 01046400012  0.0617+0.0009 06131+40.0074  3.704+0.010
100 01682400027 00523400007 04425400127  3.656%0.017
W 0.166 0.132 0.079

R4 REENERILENEM (X+s,n=3)

Table 4 Effect of extraction duration on component content ( X £ s, n =3)

FREU [A]/min

JRE S/ (mg-g™")

BREINOE A KTHEHE BEREIT  BKIOEHERB  IEM-3-0-ZFHET
10 327759400586  0.6366+00121 00799400019 3850 740.0466  1.065240.0187
20 355428402630  0.6929400095 0078 140.0023 47430400776  1181240.027 |
30 372872401314  0.664340008 1 0.131840.0029 52395400708  1435640.0143
40 367472402103 07263400096 0.164240.0047 52459400034 1296 650.035 4
50 375033401752 0.6953+00195 01400900026 4768 440.045 5 1.288 440,017 3
60 361127408049  0.670540.0063 01414400024 43858401058 1176 8+0.020 1
W 0.083 0.110 0.162 0.098 0.117
SRR ] /min PR me e ) S:
TR B TR i T
10 0.036 9+0.000 2 0.0505+0.0013 0.1630+0.0029 3.337+0.010
20 0.037 5+£0.000 9 0.0638+0.0014 0.291 5+0.004 7 3.689+0.022
30 0.044 7+0.000 7 0.0591+0.0015 0.3944+0.009 9 3.930+0.018
40 0.0555+0.001 3 0.0884+0.0026 0.3856+0.008 6 3.886+0.017
50 0.050 3+0.001 3 0.0724+0.0012 0.3872+0.0039 3.891+0.016
60 0.062 1£0.001 5 0.0919+0.0020 0.2341+0.005 4 3.711£0.068
W 0.185 0.137 0.108

K, WMUEERREIEE 20 01 AEABRIS PRI R

7J<qzl:'j‘[:t‘)§"\o

2.3 FKEMIRIRITRER
PR I g EE R, IREURRIE (A). $2HL
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x5 BB ERSE

EMEM (X+s,n=3)

Table 5 Effect of liquid to solid ratio on component content (X + s, n=3)

Ji 7 B (mg-g )

T ez A | mraw TEREME  BKARREEB  IEMI-O-ZEET
10:1 329537404226 0.6524+0.0146 0.390 5+0.003 3 2.7529+0.066 6 0.5892+0.0149
15:1 33.944 440.080 8 0.636 6+0.0162 0.4103+0.0057 3.6235+0.048 3 0.7074+0.0129
201 37.068 71+0.040 3 0.737240.0110 0.396 0+0.005 3 3.7459+0.053 0 0.9055+0.0182
2501 30.486 51+0.196 3 0.738 7£0.022 1 0.5348+0.0106 3.5005+0.067 2 0.9038+0.0119
30:1 36.112 74+0.048 7 0.718 7£0.007 5 0.439 5+0.009 8 3.2122+0.0480 0.8185+0.0052

wj 0.102 0.098 0.184 0.069 0.076

Wk PR Wme g ) s

ERRIEE £ R ST
10:1 0.158 3£0.004 1 0.033 8+0.000 7 0.498 3+0.0100 3.833+0.038
15:1 0.1579+0.003 1 0.039 1£0.000 6 0.364 3+0.009 3 3.990+0.005

20:1 0.160 7£0.004 4 0.046 0+0.000 7 0.526 7£0.011 8 4.360+0.007
251 0.203 1£0.004 5 0.067 5+0.000 7 0.818 8+0.0229 4.662+0.020
30 .1 0.168 2+0.003 0 0.0523+0.000 9 0.442 5+0.005 2 4.218+0.004

wj 0.245 0.108 0.118
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F 6 IKEMFRIZITZRER (X£s,n=3)
Table 6 Results of spherical symmetry design ( X £ s, n=3)
Fr 2 A B/min /e PR Hme g )
FILLAE R A KTHEH BB R A

1 1571 20 60 33.06574+0.2239 0.5866+0.0117 0.034 31+0.000 2

2 2501 20 60 33.130940.0508 0.606 1£+0.007 6 0.034 5+0.001 0

3 1571 40 60 32.85314+0.0892 0.5928+0.0162 0.0504+0.001 0

4 2501 40 60 33.89414+0.1079 0.6252%0.0129 0.043 31+0.000 7

5 1571 20 80 32.1318+0.2013 0.5589+0.0162 0.105740.003 1

6 2501 20 80 36.9603+0.0955 0.6762%0.0202 0.138240.001 2

7 15:1 40 80 36.62691+0.083 1 0.6934+0.0147 0.122440.001 7

8 2511 40 80 353368402238 0.6404+0.0134 0.134240.001 8

9 11351 30 70 34.784940.1278 0.6633%0.007 5 0.044 6+0.000 9
10 28.65 1 30 70 32877702152 0.5994+0.0062 0.067 61+0.001 1
11 2001 13 70 34.167 1102423 0.6729%0.0131 0.042 440.000 7
12 2001 47 70 35.669 7103361 0.666 7%£0.0136 0.090 81+0.001 6
13 2001 30 53 33.900 74+0.3286 0.6032%0.0105 0.029 540.000 7
14 2001 30 87 377212402166 0.758 7%£0.0158 0.179 6+0.002 2
15 2001 30 70 35296 7103622 0.626 1£0.0155 0.043 8+-0.000 8
W; 0.101 0.096 0.102

o Ji &5 B/ (mg-g™")

- ikt B ILEEMR-3-0-=F T TRAET BE I TR o

1 4.3218+0.0119 0.9104=%0.007 6 0.0126+0.0003 0.0302+0.0007 0.200 7+£0.0020 4.289+0.026

2 3.9978%0.0118 0.8141%0.013 3 0.0114+0.0002 0.0333%£0.0010 0.1356+0.0020 4.222+0.002

3 4.3702%0.0527 0.9197%0.023 5 0.0170%+0.0004 0.0283+0.0002 0.206 7+£0.0043  4.280+0.019

4  43759%0.0392 0.9733%0.024 4 0.0158+0.0001 0.041 1+0.0008 0.2314+0.0025 4.401%0.013

5 4.1023%0.0290 1.0543+0.010 6 0.0364+0.0006 0.0359+0.0003 0.3282+0.0098  4.200+0.021

6 4.86761+0.0232 1.089 8 +0.026 1 0.0470+0.0006 0.0336+0.0004 0.2932+0.0068 4.834+0.004

7 4.7015%0.0472 0.9115+0.0194 0.0505+0.0003 0.014 6+0.0003 0.2669+0.0043  4.742+0.005

8  4.0470%+0.0458 1.008 310.009 0 0.049 1+0.0006 0.0360+0.0007 0.2270+0.0014 4.508+0.018

9 4.8197+0.0517 0.774 7£0.016 4 0.0227+0.0004 0.024 8+0.0006 0.2554+0.0027 4.545+0.020
10 4.08421%0.0879 0.709 1+0.014 3 0.0280+0.0002 0.0144+0.0003 0.2992+0.0062 4.218+0.037
11 4.67001+0.041 6 0.779 1£0.018 7 0.0157%0.0003 0.0289+0.0004 0.1696+0.0033  4.448+0.031
12 4.674210.096 2 1.0335%0.019 4 0.0369+0.0006 0.057 1+0.0006 0.367 6+0.0053  4.669+0.017
13 4.522940.047 1 0.8962+0.017 7 0.0092+0.0001 0.0103+0.0002 0.1302+0.0020 4.395+0.039
14  4.669210.0859 0.9952+0.006 6 0.064 7+0.001 1 0.0100+0.0002 0.3233+0.0052 4.877%0.030
15 4.6721%0.1343 0.7484%0.012 4 0.0189+0.0004 0.0192+0.0004 0.1668+0.0024  4.552+0.061
W; 0.171 0.132 0.098 0.181 0.119

LR B, SI-LLAE LN KR ) 8 FiE 7 R¥REIRZ (the maximum absolute error of training

B B2 CRITIC WAL AR ER 5150 Qi fEAE
AR R AR ik, R BRI AR BT
() 13 HEEAE Pz AR I 2R 8 2 HH0
TERIRESE . WRIEA RS Lo H T lZEER

data, MAErian)~ S0 11E R 55 K $R 7€ 1% 7 (the maximum
absolute error of testing data, MAEes)« WIZRERTE
Z %0 (the determination coefficient of training data,

R2ain)~ WZREEAHIR K%L (the correlation coefficient
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of training data, ruwain) 1FEAHEERS ST EIERL
BHFENR o Hr R2vain A rirain B2IL T 1, MAEiain Al
MAEes BN RS & M2 S0 H O ELAE 1, AR
GERWA 7o J9TRAUEMPZ N 2 AR TR0 R A,
JER] BE IR AB TR 2 S I [ At G S S LR A
SRR N X FEGHUZ X Hith E 08 3 X4 X1 1
WAL AT, N 1 PR, iZsE 2 2
®7 REWZTHEINGBREFNAEIEL MAEmian-
MAEtests Rltrain~ Ferain FIFZAT

Table 7 Effect of number of hidden neurons on maximum
absolute error, determination coefficient, and correlation

coefficient for training data and testing data

AL AR A B N 8 Frzmo 1] 2 AT e
WIS SR R R, RUIEH 4 MEGERZEZ
TC R IB AL fih 4 P 2 AT B SIS A R AR — 2
2.4.2 FET AWM EERE ERT FH

=8 RATHNRE-LAEAMNKERKRELIZEETSH4
MR EHE TN E SR
Table 8

neurons for predicting comprehensive score of water

Weights and intercepts of four hidden layer

extraction of Astragali Radix-Carthami Flos drug pair

Vi V2 b by
1.9902 -1.2294 1.0570 -1.9580 0.5990 —2.3186
45343 13424 -0.2739 3.0643 13529
—3.4464 —2.6326 3.5102 24450 —0.0713
-0.076 7 19361 13455 0.7049 —1.6950

[ Z ML EH  MAEwmin MAEBwst  R%main Ftrain
1 0.1113 0.1199 0.6766 0.8226
2 0.0792 0.0742 0.7922 0.890 4
3 0.0368 0.0616 09421 0.9848
4 0.0194 0.0157 09871 0.9955
5 0.0151 0.0365 09910 0.9960
6 0.0332 0.0456 09706 0.9870
EIUN= R 2 fth 2

Q0

e

L j=11], vy fl b SN 5 5 RaitZ MRCEAAREE, y; kel
P e R A 2 =2 I, vy B b NRRGEUZ 5% Z R AN
B,y N E A o R A

whenj = 1, v; and b; are weights and intercepts between the input layer
and the hidden layer, and y; is the output function of neurons in the
hidden layer; whenj =2, v; and b; are weights and intercepts between
the hidden layer and the output layer, and y; is the output function of

neurons in the output layer

Bl HE-AEAGMNKERHEEREMERBENTEE

Fig. 1 Schematic diagram of genetic neural network model

for water extraction of Astragali Radix-Carthami Flos drug

pair

vi M by 53NN B 5 82 R AR vy 1 by 23 T AR 2
L5 2 T A AN R

vi and b; are the weights and intercepts between the input and hidden
layers; v, and b, are the weights and intercepts between the hidden and

output layers
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Fig. 2 Error analysis results of experimental data and

model prediction data
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MATLAB 2015a #4F, BEFHER/NA 1000, 5K
ERIRECH 200, TN 2B AERIN T 2340
NWCREE 22.7 01, BREUETE] 30 min, $REECGEE
87 C, ZRE154514 4.960,
25 HMITZEMHEIEMSTIE

DT A 4o 28 [0 23 A58 780 0 75 81 P e L SR B T2

A, R MR 15 g A AER R 5 g, 353
Uy, 5 LRI B T84T HAE, E &
Moy Ea, IHEARRSEAVEy, SRR 9. Eid
B AL A2 N 28 AR TN (1) B AR SR N T 2 4 HF A 2 1
LA VSN 5.004, RSD N 0.46%, =T BRTH
PR HRGS: = 25 A AT

*®9 IREHMAEMFRETN KA T ZSHAEIE L
Table 9 Verification test of optimal process parameters for genetic neural network model prediction

B B/(mg-g™")

s Oi
PREAAFROE A BTHE BRERRIYE BUKIAROE B ILEM-3-0-2EF T Rt HE EERHEE RSP E
1 39.074 8 0.7415 0.192 6 48035 0.691 5 0.036 7 0.065 7 0.3583 5.021
2 38999 8 0.750 6 0.187 8 4.807 8 0.690 4 0.0354 0.064 5 0.3550 5.013
3 38.782 6 0.729 6 0.1953 4.778 9 0.671 8 0.0372 0.0617 0.3118 4977
3 it B HAEAFE RN R N E - KR T E

ARSI MK A G839 ) £ 5 R B K BRI -
ZLAeZixt 4y, @it HPLC-DAD 2l Hoh ¥k
iEEMRE AL KT HH. BERERTE. Bika
B R By IIRM-3-0-2EFFE . 5WET. B
SN WIHE S M AR SR, R
Febridd B MG EEE & B — 2R 51555 DAVPANY
ENEE a0 e ol ean

TR e — P AR R 25 HIORE FE fff o A R TR
BUE. FEFRIIBSEREEE RO, AR EBBK. 52
FEOOT LR, B PR 2 e A i s 25 PR 3 2 TR AN A7 AE A
A BAAFAE R 20 FR bR 20 A A3 1 W1
Rk, HEZFRE SHES GNHAE —e A
PEo DUBBGE T & B R LI LAy, @
o IR R A VE 7 BB 2R SIE PR o BR R FR 1% 1 & [
KPR

HREFREAF, BREET%ELZ R R R
THARNAFEE R Z A EAER, 7EERE 8 5 T
N EFR BRI R, T CRITIC WAL AT
WA FRIINT LB EE S AR AR ph R, Tt mZ AR
W W AE A A, R A B 5Tk
CRITIC TAAETH B BRI AR BT 7 1 & 48 AR B R
KEFEVESr, %8 LT ESH-IRR” M “f5br-15
BR7 BRI, BN ER A BR TN PR B T A 43
BC A ER A

BRI AR T HAR LT IEAS Bt HrAlis
i AR EEARIUREUD . IR m A
F, RN T 2R A B A . R AR
BORE A BB, S BRTHON PR B TR 8 AN g

A, AT S AE B DR 20 R A A I PR L
H, 256 FoA AR R 3R 0 45 SR i BR T PR Tt
IR H5KF.

WAL P 20 — PV R . &S

A B A28 VR EH () DL SR 23, I L T R T

H 2 R VP, e 2 o R A AT AT 12514 A 2

W KR TR BB E 1 2 X 28 B BT (1 4 R 3

ReIFPUEINERE ST, 0] R RIF DB FUR ) RS

71, EH TR EZ N =it
(Rl AR SIZEG e Jim AR FH R 7 R84 A 28 9 2 0

SR, DLALAETE R K BRI 1 8 Fh sk 1Y) CRITIC

IRBUELE A VR N Ta b AT T2 . 85

R 2 3 S -£L AR 25 0 /K38 20 A fE SR A ok

Eb22.7 01, $REUREE 87 °C, FREUAEL 2 Wk, FHK

30 min, F:ZEE VSN 5.004, RSD N 0.46%, =T

AR — BRI AR T SIS ISR & VP 5, R ETERK

TR AR TH SO0 A SE A b, @ik 3 A4 g 28 Y 48 A5 7Y

()P B % A AL B - LI 2GR KSR L2240
RBERR FAGEHFERAREER G R

S 3k

1] FER, B WILERS T RERE M), dbst: A
RZE B H R4, 2001: 152-234.

[21 5, WeRKiE, ZRe, S BT ERIE R FR BT S 0T
WMBHCERME L (1), TR AREE
JiZ, 2019, 50(11): 2801-2812.

[3] xUEgE, MALME, WEE, . 40T R B
aifh e ARR Y RERF T (0] P B2, 2015, 46(8):
1167-1173.

[4] XA, SRR A8 H AR TS Her-2/neu R



2266 »

FED 20214FE4 7 $523% $ 88 Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 8

(5]

(6]

[7]

(8]

4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

P IEIAL D] REE: RIEEFRIRE, 2005.
XIGH, LS. BRI AR BT IUAL B 88 2 5 B
MAE T2 [ BRI E S, 2014, 42(17):
5398-5399.

Wk, HAEERR, A, S SRR ENIE KSR 2T
FOPHIRIF [J]. ThEZY, 2020, 51(8): 2258-2266.
WNERE, G, AR, & SEh Mg 5L A
AR R ORI L 244 (1], HhEZ, 2019,
50(16): 3815-3823.

Wi, HEEk, ), % N LTWE MR T 240
FAURMIBLA] [7]. TEEZY, 2019, 50(13): 3230-3236.
TG, SKEEVE, B, 5 E TR AR RS
AR LLAE PR A BUR or TERTTE [7]. H25H4,
2020, 43(3): 673-677.

AL A& = BRI R P 2SO B ST ADR
ATE RS [D]. AR 7RO, 2020.
2AAME, IES, RIFE, & BEHRMEELE T 2548
or PRI b R s DA TR i B R 5 2 JORE 4R S 3 7>
Mol (3] hET 2R, 2017, 42(7): 1324-1330.
SULE, AMEA, WREE, . R T RENLARAREE M)
23 - B0 - M 2 B AT AT (7). T E T 2R,
2014, 39(12): 2336-2340.

XILLHE, ZEFI R, & T BP M& ML L 35
R AERLTZ (7. PEZZERE, 2006, 41(5):
371-374.

Bai X, Wang W X, Fu R J, et al. Therapeutic potential of
hydroxysafflor yellow A on cardio-cerebrovascular
diseases [J]. Front Pharmacol, 2020, 11: 01265.

Tan J Y, Luo J, Meng C C, et al. Syringin exerts
neuroprotective effects in a rat model of cerebral ischemia
the FOXO3a/NF-kB pathway [J]. Int
Immunopharmacol, 2021, 90: 107268.

FXE, HEW, AR, & BEREEENATLH
FER Y o 4200 305 P EYE HT22 41 PISK/AKT {5 538 %
52 (0] P20 25 5 I R 25 B, 2020, 31Q2):

through

[17]

(18]

(19]

[20]

[21]

[22]

[23]

[24]

[25]

138-142.

Yue S, Wu L, Qu C, et al. Development and validation of
a UFLC-MS/MS method for the determination of
anhydrosafflor yellow B in rat plasma and its application
to pharmacokinetic study [J]. J Chromatogr B Analyt
Technol Biomed Life Sci, 2015, 1003: 54-59.

Yu L, Chen C, Wang L F, et al. Neuroprotective effect of
injury
neuroinflammation by inhibiting the activation of NF-xB
and STAT3 in transient focal stroke [J]. PLoS One, 2013,
8(2): e55839.

Gaowa S, Bao N, Da M, et al. Traditional Mongolian

kaempferol glycosides against brain and

medicine Eerdun Waurile improves stroke recovery
through regulation of gene expression in rat brain [J]. J
Ethnopharmacol, 2018, 222: 249-260.
Zhang W W, Xu F, Wang D, er al. Buyang Huanwu
Decoction ameliorates ischemic stroke by modulating
multiple targets with multiple components: In vitro
evidences [J]. Chin J Nat Med, 2018, 16(3): 194-202.
AT, YR, FIBELL, . B S A sk i/ 1
FETE R B AR R TR sE e (D). o 2 B Sl A,
2020, 36(12): 1775-1776.
Sun L, Han R L, Guo F, ef al. Antagonistic effects of
IL-17 and Astragaloside IV on cortical neurogenesis and
cognitive behavior after stroke in adult mice through
Akt/GSK-3B pathway [J]. Cell Death Discov, 2020, 6: 74.
RIBAE, et T & ETERAAEMRH
PHERRT 20 0] R 2 &, 2019,
34(4): 1719-1721.
EVE, B, EERE T MR L 25 E AR
KA @R R E IR AT T (7], &L, 2005, 36(10):
1580-1582.
XIEH, XUEA, LW, &5 T BESEMN BP M
HEHHTT RIES OGS LERAHTFR (7], 24
£, 2009, 34(19): 2469-2472.

[rtesntt  AALRE]



