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Investigation of Spectrum-effect Relationship of Brain Protection of Shaoyao Gancaotang on

Epileptic Mice Based on Grey Correlation Analysis

WANG Ying, WU Hong-jie, GUAN Qing-xia, CHEN Da-zhong", WANG Yun-peng
(Heilongjiang University of Chinese Medicine, Harbin 150040, China)

[ Abstract] Objective: To investigate the spectrum-effect relationship of effect of material components
in Shaoyao Gancaotang on the levels of malondialdehyde (MDA ), superoxide dismutase (SOD) and adenosine
triphosphatase (ATPase) in brain tissue of epileptic mice, and to reveal the material basis of the antiepileptic
effect of Shaoyao Gancaotang. Method: HPLC was used to establish the fingerprint of 15 batches of Shaoyao
Gancaotang, the mobile phase was consisted of acetonitrile (A )-0. 1% phosphoric acid aqueous solution (B) for
gradient elution (0-15 min, 19%A; 15-45 min, 19%A-50%A; 45-46 min, 50%A-90%A ; 46-48 min, 90%A),
the flow rate was 1.0 mL-min', and the detection wavelength was 237 nm. The mouse epilepsy model was
induced by penicillin, the protective effect of 15 batches of Shaoyao Gancaotang on MDA, SOD and ATPase

levels in brain tissue of epileptic mice was investigated. Grey correlation analysis was used to analyze the
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correlation between the peak areas of characteristic peaks in the fingerprint of 15 batches of Shaoyao Gancaotang
and three pharmacodynamic indexes (the activities of MDA, SOD and ATPase), and the mathematical model of
spectrum-effect relationship between different material components and pharmacodynamic indexes was
established. Result: Shaoyao Gancaotang could increase the contents of ATPase and SOD and reduce the
content of MDA in the brain tissue of epileptic mice, and most of the differences were significant (P<0. 05, P<
0.01). There were 28 common peaks in the fingerprint of 15 batches of Shaoyao Gancaotang, and 15 of them
were characteristic peaks. Grey correlation analysis found that the characteristic peaks contributed to the
activities of MDA, SOD and ATPase included peak 2 (albiflorin), peak 3 (paeoniflorin), peak 5 (liquiritin) ,
and so on, the specific ranking was peak 3>peak 6>peak 12>peak 8>peak 2>peak 5>peak 9>peak 4>peak 10>
peak 7>peak 13>peak 11>peak 15>peak 1>peak 14. Conclusion: Shaoyao Gancaotang can affect the activities
of SOD, MDA and ATPase in brain tissue of epileptic mice by multi-component synergy. Simultaneously,
introducing the grey correlation analysis into the correlation evaluation of the spectrum-effect relationship
between components and efficacy of Chinese herbal compounds, it can objectively reflect the essence of the

synergistic action of multiple components in traditional Chinese medicine (TCM ), and it is an effective analysis

method for screening and predicting the pharmacodynamic components of TCM.
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Table 1 Information of 15 batches of decoction pieces from

different sources
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1.98 mg, H H 4 1.30 mg, A7 25 Y 5 1 2.37 mg il H
LR A% 5.60 mg X B, BT 10 mL A & R
FH A0 PR 0T A 25 & 20 B, 45 5 Ik VR B 43 501 0.198,
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Fig. 1 HPLC chromatogram of mixed reference substance
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Fig. 2 HPLC reference fingerprint of Shaoyao Gancaotang
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Fig. 3 HPLC fingerprint of 15 batches of Shaoyao Gancaotang
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FEb b 2 (LA 45 0B A () =|Y,(k)=X,(k)|, JF 91 Y, 4]
XFF X AE kAT A5 10 B R B £ (k) =[ A(min)+px
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*2 AHHEGX ATPE,SOD 1 MDA &R M (3+s,1=10)

Table 2 Effect of Shaoyao Gancaotang on activities of ATPase,SOD and MDA (x+s,n=10)

Na*-K*-ATP fifj Ca?"-ATP [ Mg?*-ATP i
21 5 il /g kg SOD/U-mg’! MDA/pmol- g
/pmol-mg!'-h! /mmol-mg!'-h! /mmol-mg'-h!

S - 3.13+1.50" 4.93£2.13% 4.05+2.75% 129.20+55.94% 2.09+1.252
LT - 1.50+0.92 2.19+1.22 1.60£1.01 74.37+31.92 6.18+1.29
TR £ 0.156 3.31£1.719 4.59+1.40% 3.40£1.53" 112.18+40.60" 2.45+1.25
S, 1.32 3.24£1.66" 4.18+1.30" 3.88+1.512 127.91+£58.33% 2.67+1.252
S, 1.32 3.02+1.310 3.65+1.27Y 3.41+1.09" 120.44+39.16" 3.02+1.732
S, 1.32 2.96+1.421 3.29+1.35" 3.64+1.37" 118.62+48.35" 2.95+1.47>
S, 1.32 3.57+1.81" 3.70+1.721 3.34+1.26" 97.03+31.87 3.31+1.162
S, 1.32 2.96+2.03" 3.53+2.45" 2.98+1.19" 125.54+50.18" 4.11+1.52Y
S, 1.32 2.47+0.93 3.01+1.82 3.10+1.48" 102.58+40.76 2.83+1.372
S, 1.32 3.85+3.062 3.71+2.310 3.54+1.96" 126.82+52.05" 4.7242.29
Sq 1.32 4.01£1.77? 3.94+3.220 3.11£2.05" 115.79+37.85" 3.59+1.542
S, 1.32 2.89+1.54D 3.37+1.94D 3.05+1.78Y 127.18+49.812 2.96+1.382
Sy 1.32 3.66+2.28" 3.15+1.09" 3.28+1.26" 122.82+43.37Y 3.12+1.302
Sy, 1.32 3.23+1.58" 2.96+0.89 3.11=1.44" 131.07+55.042 2.65+1.212
S, 1.32 3.11£2.33" 2.72+1.66 2.95+2.13 100.27+45.16 4.26+1.34Y
Sy, 1.32 4.26+2.25Y 3.85+2.58" 3.38+3.02" 124.39+51.02" 3.49+1.212
S, 1.32 2.69+1.10" 2.88+1.44 3.15+1.22Y 107.96+44.75 2.38+1.282
Sys 1.32 3.04+1.910 3.20+1.87Y 3.41+1.59Y 120.68+43.241 3.21£1.192

. HE A D P<0.05,2P<0.01

22 (10 /M . p 9 R TR X ] 01 376 1
I p=0.51), 5 I U T L5 5 4 24 9 b 1 3
BRIEr, = 36, (), SN T SR Y 5 I

k=1

s D AL ENE N T Y SN W R e |
T R B (i=1,2,3, 00 J15:k=1,2,3,4,
5) EER LK 3,4, B RBKE>0.7 5 % 3L
FE T, th 4 0T, A 25 H % HPLC 15 8L
P 2~13 45 % 0 X A5 25 R E AR bR A W] Y
AL
3 itig
AL H RGN IR LR )z 2 TR
25 JRIT R AR AR . AR SCNAT 2 H B R i
ik /I UG £ A7 FHAIL ) 5 1 4T A 92, R GRA 43
BT A5 25 1 B 1 YUK AR F 5 b 25 4 AL 4 2Z )1
TERLE R G5B R PIUOR T R R A U A5 A
/NG A5 R 2 i 2H 21 v Na'-K'-ATP fiff , Ca® -ATP
fit F1 M g™ - ATP i 2 {B 55 25 1 41 5 35 B A, HL AR I BIL
il T BE A T AR 3 R R O /)N U A0 i A 4
AV {7 200 it 55 30 475 M 0 40 45 A4 A 7R e AR L 5B Na-
K'-ATP fif§ , Ca®*-ATP [iff Fil Mg*"-ATP i 15 1k [ A, 7F
. 60 .
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Table 3 Average treatment of each pharmacodynamic index

e A4k 38 5 R fE

Na'-K'-ATP[iff Ca**-ATP[if Mg*-ATPf#f SOD MDA
S, 0.99 1.23 1.18 1.08 081
S, 0.93 1.07 1.04 1.02 092
S, 0.91 0.96 1.11 1.01 0.90
S, 1.09 1.09 1.02 0.82 1.01
S 0.91 1.04 0.91 1.06 1.25
Se 0.76 0.88 0.94 087 086
S, 1.18 1.09 1.08 1.08 1.44
Se 1.23 1.16 0.95 0.98 1.09
S, 0.89 0.99 0.93 1.08  0.90
Sio 1.12 0.92 1.00 1.04 095
Sy 0.99 0.87 0.95 1.11 0.81
S 0.95 0.80 0.90 0.85 1.30
Sis 1.31 1.13 1.03 1.05 1.06
Sis 0.82 0.84 0.96 092 073
Sis 0.93 0.94 1.04 1.02 0098

M0 Mg®',Na', Ca® Hl K'§% 12 , 5| i #it 22 0 A9 JIE it
WG T AT A H R T PR A RES

fiz
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x4 NHEEGHEERNEARSHUAERNELXRIHT
Table 4 Analysis of spectrum-effect relationship between relative
peak areas of characteristic peaks and Pharmacodynamic indexes

of Shaoyao Gancaotang

TR KR Z
W

& o

ﬁ” Yl YZ Y? Y4 YS

0.644 67 0.694 00 0.699 04 0.670 97 0.64510 0.670 76 14

<

N

0.732 67 0.774 67 0.782 53 0.737 78 0.709 08 0.74735 5
0.782 00 0.817 33 0.804 38 0.763 56 0.745 97 0.782 65

o<

0.730 67 0.759 33 0.764 14 0.722 38 0.696 49 0.734 60 8

2

0.738 67 0.768 67 0.768 99 0.725 71 0.702 30 0.74087 6

<

0.784 67 0.773 33 0.780 93 0.772 24 0.777 55 0.777 74 2
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