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Spectrum-effect relationship of Bupleurum chinense for hepatoprotective effect
based on cluster analysis and typical correlation analysis

ZHANG Gua-feng, LIU Jiong, ZHANG Jie, YANG Yun, WEI Bing, WANG Qi-shuai
College of Pharmacy, Henan University of Traditional Chinese Medicine, Zhengzhou 450008, China

Abstract: Objective To analyze the spectrum-effect relationship between the hepatoprotective effect and HPLC fingerprints of the
n-butanol fraction extracted from Bupleurum chinense and to elucidate its effective substance. Methods HPLC-ELSD was used to
obtain the fingerprint peaks of n-butanol fraction of B. chinense; the levels of alanine transarninase (ALT) and aspartate
aminotransferase (AST) in serum, malondialdehyde (MDA) content, and superoxide dismutase (SOD) activity in liver tissue of mice
with acute hepatic injury induced by CCl, were detected. Cluster analysis and typical correlation analysis were used to analyze the data
of spectrum and efficacy. Results Twelve common peaks which could show the features of B. chinense were isolated and there was
statistical difference (P < 0.05) among the hepatoprotective effects of B. chinense from different origins. Saikoside a and saikoside d
were proved to have linear relationship with the serum ALT level and liver tissue SOD activity in mice with acute liver injury in the
treatment group by cluster analysis and typical correlation analysis. Conclusion Saikoside a and saikoside d are the effective
substances of B. chinense with hepatoprotective effect.

Key words: Bupleurum chinense DC.; hepatoprotective effect; HPLC fingerprint; spectrum-effect relationship; effective substance

IR RO R A TR SR AR AEIT R IR
SERIOFERNE, R TR ML W (KR S0 S Al H R 35 AT K T B 2 T 5 2523501
IR R 2 S 285 e ik A BB Z ol 7 Mk, B8 6 A il A
RES I 5 b 25 258 R I Tt SR gy bt i) AR AR SR Bk, 8 5R 2 32 N o E A
e, BESE ARk 2, WS TR RN S E A AR R SR ) K %

Yk HER: 2012-11-20

EEWHE: Ex “+—h” BB H (2006BAIO06A10); il #948 BHEBCR EAL I H (092201310001)

EBEN: k% (1987—), U, WEAON, BLarseA, FZAGED 2 Kbl s R SOB 25T K . E-mail: w709319243@qq.com
«BEEE W =  Tel: (0371)65680605 E-mail: yyun@china.com.cn



¢ %% Chinese Traditional and Herbal Drugs 35 44 % 2 19 #§ 20134E 10 A

© 2697 °

B ATAR AT S 8, AT BB, WFT S
Koo ARSI R ML R —FEAR TP AN A 45
PR R RATIRR M, RS A2 R TR AR R
F AL AR PRI ok, g 1 o A AR B AN
A A3 B [R)AH DG 3 AT PR 3 P Pk B, iy HLn] D Bkik
FHIR 3 AT T iR AR AR o

SETHE ST R A BEYE, iR, iR
P PO . PR, (B T L se e
KM EIRZHFE, BULE]H A7k 15 AR 584 B 58
SR RAA Y 5B AE A DG E . JET Ik A
S DUARSEEHIE T B2 G AT (SRR it
FON G, R AN U R e, 2t
SAZFRALI HPLC R UK, il #8208
2, ARE BTSRRI 258 (1) 25 200 o it it
LR, DUTREMS IR R tHAT Z A7 R 1% O R T
FIT%
1 w8l
1.1 @5

JEZEIARE AL 10 AL, 20K B BRI 1P, ]
[EZINIR T | AN U N & 7 | 532 E SVl PO S G
B 272 e A= 2 20t 4 T W) 804 % e A TR RHE A 28
#H Bupleurum chinense DC. W] 1M . Z9PFE NG
B 1.

T 1 ALSREAARKRIR

Table 1 Sources of B. chinense
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Table 2 Total saponins in 10 batches of B. chinense

Fran SRBLEETE /% | FRae SRR /%
S1 131 S6 1.14
S2 1.56 S7 1.16
S3 1.63 S8 2.05
S4 1.93 S9 1.24
S5 1.19 S10 1.64
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Fig. 1 HPLC-ELSD fingerprint of 10 batches

of B. chinense
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Fig. 2 Common pattern of HPLC-ELSD

fingerprint of B. chinense
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Fig. 3 Dendrograms of cluster analysis (A) and variable cluster analysis (B) on 10 batches of B. chinense
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Table 3 Unification results of effective index of B. chinense on mice with liver injury induced by CCl,
G A
g} L L L MDA/
41 W ALT/(UL™) AST/(UL') SOD/(Umg') (amotmg”) ALT/ AST/ SOD / MDA /
nmol-mg
(UL (UL™h (Umg ") (nmol'mg ")
pajjis 19.3043.40°  17.30+4.24°  296.36+37.43" 3.0440.60"
R 412042.82%  84.70+5.74* 872142178  7.57+1.15%
PR 30.1044.07* 47.70+£825™ 25639+22.76™  4.50+0.72°
Sl 26404190 58.40+6.59™ 236.53+4526™ 4914111 14.80 2630 149.32 2.66
S2 257042717 64204+6.13™ 2818542969  5.814+0.94™ 15.50 20.50 194.64 1.76
S3 302042.62°% 52004685 166.87+3734™  5514+0.61™ 11.00 32.70 79.66 2.06
S4 25604190 58.00+5.62% 276.80+2624"  6.0240.99™ 15.60 26.70 189.59 1.55
S5 30.5043.38"% 66.90+4.91™ 157214+2341™  5.014+0.66™ 10.70 17.80 70.00 2.56
S6 344042.63"% 64.10+4.86™ 126.694£24.05™  32040.59" 6.80 20.60 39.48 437
S7 31.0043.43"% 54704519 1453342975 3254082 10.20 30.00 58.12 432
S8 28.90+2.56™ 56.10+5.67* 2481842328  5.14+127* 12.30 28.60 160.97 243
9 31.104£247* 60.60+5.08™ 157.80£29.57*  3.914+0.99" 10.10 24.10 70.59 3.66
S10 283042417 58404578 269.29439.14™  477+1.10™ 12.90 2630 182.08 2.80
SRR AP<<0.05; SHIMAILE: "P<0.05
4P < 0.05 vs control group; P < 0.05 vs model group
S8 S3
S10 ]7 A S10 :l B
S1 R J—
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S4 :| S6
S3 S7 Dﬁ
S7 S5
S9 :l S9
S6 S1
S5 S4
L 1 1 1 1 1 L | 1 | 1 ]
0 5 10 15 20 25 0 5 10 15 20 25
HAEHE B AL

4 10 HALKPAM GYFFHER XS TRCRE (A) MSRESTHRE B)

Fig. 4 Dendrograms of pharmacodynamic characteristic cluster analysis (A)

and total cluster analysis (B) of 10 batches of B. chinense
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Fig. 5 Cluster analysis of all variables of fingerprint

and pharmacodynamics
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