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[ Abstract ] Objective: To clarify the anti-ulcer chemical compositions of bupleurum saponins and explore
the pharmacokinetic-pharmacodynamic relationship of bupleurum saponins for curing gastric ulcer, which could lay
an experimental basis for exploring its effective substance and mechanism action. Method: High resolution mass
spectrometry, first and secondary mass spectrometry method were used to explore the chemical compositions of
bupleurum saponins, and at the same time, the blood of SD rats on different time points after orally administration
of bupleurum saponins extract (300 mg - kg ') was taken. HPLC method was used to determinate the blood drug
concentration of bupleurum saponins B, and bupleurum saponins D; the time-effectiveness correlation between

bupleurum saponins B, and D concentrations and the proliferation rate of human gastric epithelial cells in vitro,
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superoxide dismutase (SOD) and malondialdehyde ( MDA ) levels was analyzed; and the characteristics of effect
and the possible mechanism of bupleurum saponins were evaluated. Result; The main anti-ulcer chemical
compositions of bupleurum saponins were saikosaponin A, D, B,, I, E, prosaikogenin D, F, and G. Bupleurum
saponins drug-containing plasma and the proliferation rate of human gastric mucosa epithelial cells presented a good
correlation, showing a certain time-effect relationship with MDA and SOD levels in blood. Conclusion: This study
has clarified the anti-ulcer chemical compositions of bupleurum saponins, explored the correlation between the

components absorbed in blood and the efficacy, and its mechanism may be associated with MDA, SOD protein

regulation.
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Fig. 1 TIC diagram of bupleurum saponin in negative ion mode
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Table 1 Differential analysis results of constituents in bupleurum saponin
No.  tp/min ey T8 T AT ST EE T ey
1 1..990 925[M - H] ~,961 [M + Cl]~,971 [ M + HCOO] ~, 779,763,617  926.5239  CuH,0,;  SEHRIF I
988.512 9[ M + HCOO + OH] ~
2 2.584 779[M -H] " ,815[M + C1] ™ ,825[ M + HCOO] ~ ,842 617 780.466 0 C,He O3 SEHIEAF A
[M+HCOO+OH] "
3 2.675 779[M -H] ™ ,815[M + C1] ™ ,825[ M + HCOO] ~ ,842 617 780.466 0 C,HeO5  SE#HREFF B,
[M+HCOO+OH] "
4 3.477 617[M -H] ~,653[M + Cl] ~,663[ M + HCOO] ~,680 471,439 618.413 2 C36Hsg Oy prosaikogenin F
[M+HCOO +0OH] -
5 3. 642 617[M -H] ™ ,653[M +Cl]~,663[ M + HCOO] = ,680 471,439 618.413 2 C36Hsg Oy prosaikogenin D
[M+HCOO +0H] -
6  3.997 779[M -H] ™ ,815[M + C1]~,825[ M + HCOO] = ,842 617 780.466 0 C,HeO5  SEHHEFF D
[M+HCOO+OH] "~
7 5.468 617[M -H] ™ ,653[ M +Cl] ~,663[ M + HCOO] ~,680 471,439 618.413 2 C36 Hsg Og prosaikogenin G
[M+HCOO+OH] "~
8 6. 468 763[M -H] = ,799[M + Cl] -~ ,809[ M + HCOO] ~,826 601 764.471 1 Cy,HgO,,  SEEIREIT E

[M+HCOO +0OH] ~
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Fig. 2 HPLC figure of rat plasma after taking drug
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Table 2 Precision test of reference substance blank plasma (x +s,n=6)

TORAE . WUEIRACERE S, 20 Tl &5 0,2,4,6,
8,10 h FEFESM 1T, 45 AL B4 o S8 8 2 B, RSD
551k 8.0% ,5.1% ,3.2% , 558 2 1F D RSD 43 3l
H4.6% ,3.2% ,6.0% ., FWI I KA 5 =R AE 10
h B2 Pk RAT OV R I 3R A A, R S AR AT,
PR H,20 d NHGEINE 4 K, 5480 21 B, RSD 43
W1k 9.3% ,3.9% ,8.7% , 54 2 4F D RSD 43 %1l K
6.4% ,4.6% ,7.0% . = W] I 3% AF 5 O Rl s
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104.31% , 5¢ ¥ 2 4 D 09 J5 ¥ 1l e % 4 0
102. 64% ,103.42% ,98.70% , &l 45 B, AL HL
Wl 243 5 98.95% ,102.37% ,96. 05% , %eHH 2
T D Y B E kK 4 Bk 89.09% , 101.15%
93.43% , W3,
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2.3 el RS 2RO S TR

2.3.1  FZHMHxT AR E FE K (GES-1) 41 Jifg
MIFER 43 S A 7 6 50 A 3 i A A 1 2 L

H PR B

H [] 45 2 5

% J3 B e JE /mg - L
M3/ mg-1.°" RSD/% 3/ mg-1.~" RSD/ %
SEH AT B, 2.01 2.27 +0. 16 1.3 2.36 +£0.28 1.5
4.69 4.82 +0.35 2.0 4.98 +0.57 2.3
8.71 8.95 +0.58 2.6 9.14 £0.92 2.9
SEERAT D 0.376 7 0.382 1 £0.001 2 1.9 0.387 6 £0.004 5 2.2
0.678 1 0.681 5 £0. 005 6 2.5 0.689 7 +0.009 8 3.0
1.1323 1.144 5 £0.009 5 3.0 1.147 6 £0.013 4 3.0
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£33 FEOUEERNEWENREESEDRZMATBREHEE(n=6)

Table 3 Results of method and extraction recovery rates(n =6)

Tk 25 14 1 3% 0 3 B
T A e
w5y /gL M (3% 5) JkEgE  RSD 3 (v % 5) IR RSD
/% /% / % /% /% /%
S BT B, 2.01 2.00 £0.04 99. 42 1.7 1.99 +0.04 98.95 1.8
4.69 4.62 +£0.04 98.57 0.9 4.80 £0.07 102. 37 1.5
8.71 9.09 £0.05 104. 31 0.6 8.37 £0.08 96. 05 1.0
SeEA AT D 0.376 7 0.386 7 £0.003 8 102. 64 1.0 0.3356 £0.006 1 89. 09 1.8
0.678 1 0.701 3 £0.009 1 103.42 1.3 0.6859 +0.014 9 101. 15 2.2
1.132 3 1.117 6 £0.015 6 98.70 1.4 1.057 9 £0.022 1 93.43 2.1
5 s e KEEBAHARINMFHME) , 5 MR,
: ’ BT 37 C 5% CO, B FRAah B 7R 40 12 h R4
o, WG BE5E 4 AR FL Mg ML 5 (MTT) 20 wL, 4% 22 55 3%
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Fig.3 Drug concentration-time curve of rats plasma after taking

bupleurum alcohol extraction liquid
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Table 4 Pharmacokinetic parameters of saikosaponin B, and

saikosaponin D

2B 1% S8 SEH AT B, SeEI AT D
i FE R —ZEHR — R
t12q () 1. 067 1. 967
t1p () 1. 187 2. 064
k10(1/h) 10. 735 0. 344
AUC,, (mg-L~" + h) 13. 838 2.912
AUC,., (mg-L™" - h) 15.726 3. 696
Tmax(h) 1. 500 1. 500
Cmax(mg-L™") 3.873 0. 835
CL/F(L+h '-kg™") 1.272 5.414
P4 R? 0.922 0.904

B (GES-1) 41 JL, Jin 45 37 HE 76 B 2 % i 5 x 10°
A/mL, RN T 96 LI IR, B AL 100 L, 3225 i
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BLAR (I IS0 A
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AR A 0% ot K il 22 14 Wi 300 A
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W 5 245 LKA R v T B S, S 5 24 i e )
P03 B9 AR 8 1 Bz 40 0 6 A A P s S B

- 77 -



55 23 #5510 ] FEXEFFFRE Vol. 23, No. 10
2017 4£ 5 A Chinese Journal of Experimental Traditional Medical Formulae May,2017
£5 AEMBERESHMEINRG GES-1 MK IEEER

Table 5 Proliferative effect of different time points’ serum to damaged GES-1 cell

415 FALEF 5 /min SEHIRAT By/mgoL! Sl D/mg-L-' MTTHE#/%  SOD H#/% MDA il R/%
e - - - - - -
FEAY - - - -34.63 6.92 -103. 245
2 1ML 3K 0 0 0 -26.02 10. 86 -101.78
0.5 2.318 6 0.325 8 -23.21 73.60 ~75.349 7
1 2.5317 0.607 2 -20.85 78. 81 ~170. 066
1.5 3.873 2 0.8352 ~15.59 85.26 -49.284 3
2 3.083 1 0.7118 -25.74 84.03 -58.454 8
3 2.765 4 0.5321 ~28.19 62. 65 ~72.9852
4 2.383 1 0.443 7 ~30.01 57.12 ~84.278 5
6 2.105 7 0.215 8 -30. 46 46.07 -87.567 6
8 1.275 6 0.176 4 -35.27 30. 55 -93.643 2
12 0.5357 0.069 4 -35.21 13.45 ~102. 135
24 0 0 ~36.81 11.36 ~103. 149
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