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Quiality difference analysis of standard decoction of Bupleurum chinense and
vinegar-processed Bupleurum chinense
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College of Pharmacy, Changchun University of Chinese Medicine, Changchun 130117, China

Abstract: Objective To establish the quality evaluation method and investigate the quality differences of standard decoction of
Chaihu (Bupleurum chinense) (CHD) and vinegar-processed Bupleurum chinense (VCHD). Methods Twenty batches of CHD and
VCHD samples were prepared, the extract rates and pH were determined, respectively. Chromatographic fingerprints and multi-index
content determination method of CHD and VCHD were generated from the high performance liquid chromatography (HPLC) and the
quality differences were analyzed using the method of chemometrics and statistics. Results The extract rates and pH value of
VCHD standard decoction was decreased. The fingerprints of the CHD and VCHD were established, a total of 16 common peaks
were determined respectively, and five peaks were identified; The similarity of CHD and VCHD were 0.976—0.995 and 0.946—
0.996, respectively. A clear classification among CHD and VCHD sample was observed in the score plot of the principal component
analysis (PCA), then seven marker compounds were selected and identified by orthogonal partial least square discriminant analysis
(OPLS-DA), including peaks 1, 4 (saikosaponin c), peaks 6, 7 (saikosaponin a), peak 9 (saikosaponin bz), peak 10 (saikosaponin bz),
and peak 13 (saikosaponin d). Multiple-index content determination results showed that there was significant difference in the
content of index components before and after vinegar processing of CHD (P < 0.05). The contents of saikosaponin a, saikosaponin ¢
and saikosaponin d were lower. Besides, saikosaponin bi and saikosaponin bz was higher in the standard decoction of VCHD.
Conclusion A scientific and practical quality evaluation method of CHD and VCHD was established, which also provided a
reference for the identification and quality control of related preparations of B. chinense and its vinegar-processed products.
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F1 JLEHRAHRER
Table 1 Information of prepared slices of B. chinense
B i 5 g1 Ff i 5 FEH e il P
S1  Chj1-20170811 JH[Ei&FgFHTT | S8  Chd3-20171013 HEMEAHEE | S15  Chj1-20170915 1L P44 s
S2  Chj1-20170812 4 FGFAT | S9  Chd3-20171014 HAkAHEE | S16 19010041 S
S3  Chj1-20170813 {4 FgFAT | S10  Chd3-20171015 kB E | S17 19010042 Sk
S4  Chj1-20170814 JEE AT | S11  Chj1-20170911 (hi iz | S18 19010043 Sy
S5  Chj1-20170815 JH[Ei& AT | S12  Chj1-20170912 (LivG4giadi | S19 19010044 S
S6  Chd3-20171011 M HHEE | S13 Chj1-20170913  (hP§4&EINTT | S20 19010045 Bevi
S7  Chd3-20171012 ##REHHEE | S14  Chj1-20170914  (hiiEiEi T
2 ARk REEALEIAR A PR S B 2

Table 2 Content of index components in prepared slices of B. chinense and vinegar-processed B. chinense
L, RHRT a(mggT)  ZEMIET o/(mggT)  SENIET di(mggt) NI bi/(mggt)  SEHIET ba(mgg)
T8 Tl mithew e mted bEA Bt sl WEs doew Ecen
s1 31.26 31.43 3.51 2.70 28.18 29.57 0.12 1.83 3.35 5.20
S2 32.97 31.04 2.94 2.82 29.63 28.49 1.59 1.97 3.07 4.90
S3 32.95 33.09 4.95 2.83 28.97 29.97 1.22 1.76 2.94 4.43
S4 31.80 31.12 2.84 2.75 28.75 29.39 0.11 1.88 3.34 4.92
S5 31.09 31.19 2.75 2.70 27.52 29.20 1.10 1.88 3.35 4.94
S6 37.70 31.11 2.48 3.13 34.55 25.88 5.63 5.15 2.88 6.25
s7 38.02 30.80 2.85 3.20 35.37 25.54 2.07 4.99 3.18 6.23
S8 37.67 31.52 2.72 3.57 32.32 26.23 3.08 5.06 2.76 6.33
S9 3751 30.70 2.59 3.01 32.01 25.97 1.55 7.97 3.39 6.36
S10  37.63 30.73 2.64 3.50 31.67 25.99 2.86 8.04 2.36 6.46
S11  35.08 30.56 3.64 3.43 34.03 28.34 4.43 5.35 3.38 6.16
S12 3526 30.46 2.90 3.32 34.26 28.83 4.60 7.20 3.35 6.47
S13  35.16 30.99 3.05 3.31 34.64 28.72 3.16 5.19 3.35 6.25
S14 3471 31.19 3.37 3.35 33.71 29.36 4.72 7.13 3.35 6.61
S15  35.10 30.85 2.82 3.32 33.82 28.94 5.26 5.15 2.81 6.05
S16 9.07 5.70 0.90 1.91 9.36 5.90 5.93 3.59 2.53 6.20
S17 9.56 6.22 0.96 1.93 9.99 6.52 6.12 3.67 2.58 5.54
S18 9.43 5.74 0.89 1.93 9.84 5.90 6.49 3.59 2.81 5.15
S19 9.02 7.00 2.24 1.91 9.24 7.51 6.35 3.07 2.71 6.17
S20 9.06 7.08 2.19 1.92 9.30 7.59 6.45 3.16 2.78 6.54

BB 5 5159 28.50. 2.66. 26.36. 3.64. 3.01 mg/g-
20 HLEEILLEHA A TS B H a. SERART ol 48
B dy SEEAR T by S SRR AT by LR G
4394 5.70~33.09.1.91~3.57.5.90~29.97.1.76 ~
8.04. 4.43~6.61 mglg, ¥IMHE 5N 24.93. 2.83.
22.69. 4.38. 5.86 mg/g.
2.3 JtietA RBRILLERAPRIEIA TR S

Z IR DGR 3 5L 0 16270 e b e 32 711 1) 1) 6 T
W, 43 HIEL 20 #EABSERHTX O 100 g, ¥R 30 min,

BB SRR 2 %, 55 1 0m 7 f5E/KETA 30
min, 5% 2 N 6 f5&/K, I 20 min. £ 300 H
P RIES, B9F 2 IEM, AT, 20 C
ARG, B TWHET RN A TSR, RI15405E
AR IR T4, w5y CHD1~CHD20. [k
il & HE AL SE AR A A TR, 458 VCHD1~
VCHD20.
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SerbREIA T pH MH, 4R WK 3. 20 #LILSEEARR
HE%7) pH E TS 7E 7.95~8.27, HE N 8.06, Jb4E
FARRHEZ T s 20 HEES LS brUEZ 7 pH 1]
JEFEI{E 6.70~7.87, AN 7.56, JALSEEARES] SR

T, 3 3 B 2R = AR U TR TR O $oked
& LSRR UE RIS LSS AR A 7 B 2R
HAER I 3. AEREN], 20 fLIbseibrEz
BHREAE 12.02%~21.54%, ¥J{EH 18.14%. 20

#EA 7 pH (EFEIK. HEBS AR LS H B VG HIFE 10.15%~20.45%, 1H A
242 HERINE HERUREZAGETHE  17.11%, JCSEEHESE SR 5 H B 2P
% 3 dLLEiARERALLHARREIAT pH EMEEE
Table 3 pH value and ointment rate of CHD and VCHD
. pH & HE /% X pH 14 HE K% ) pH & HE /%
B B B i
CHD VCHD CHD VCHD CHD VCHD CHD VCHD CHD VCHD CHD VCHD
S1 827 784 2021 2009 | S8 797 670 2053 1946 | S15 797 7.87 1878 1845
S2 823 7.83 2000 2015 | S9 796 670 21.14 1886 | S16 811 7.84 1248 10.88
S3 816 7.84 1992 2045 | S10 797 670 2035 1978 | S17 810 7.85 1246 10.15
S4 823 784 1952 1968 | S11 795 7.86 1926 1807 | S18 808 7.85 12.02 11.04
S5 819 7.86 2002 1989 | S12 796 7.85 1855 1845 | S19 809 7.84 1325 10.53
S6 797 672 2154 1938 | S13 797 7.82 1905 1768 | S20 807 7.83 1345 10.23
S7 796 671 2105 2003 | S14 796 7.86 1915 1886

CHD-Jb4eiHbrHEZ 7 VCHD-BE L 4eiAtruE 7, Kl 2~4 kK 4. 51H

CHD-standard decoction of B. chinense VCHD-vinegar-processed B. chinense, same as figures 2—4 and tables 4, 5
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Fig. 1 HPLC chromatogram of reference solution (A),
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T FR RSD {H 151/ T- 4.48%, 3 WA B8 IRIRE 2 W4 o
255 HEEMELE A HILLE AR TG T
¥y, 4% “2.4.37 TR 5 PATHI % 6 b A
% “25.17 WU AIEFAERE, IMERELEES S
T O )RR (% B I TED £ RSD (B #41/N T 0.74%, AHNG
W THIFR ) RSD B 1)/ T 4.04%, R W%k EE
PERITS

256 FUEMEHEE B CHDL FEM AW, 4Tt



¢EH 202447 $53% H8H Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 8

* 2335

RAVEHI4 5 04 4. 8. 12, 24h, 4% “25.17 1
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Fig. 2 Fingerprints of CHD (A) and VCHD (B)
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258 AHULEEVEAT 20 it b L B kR UE i 7
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0.991. 0.994. 0.989. 0.992. 0.993. 0.995. 0.995.
0.991. 0.989. 0.979. 0.983. 0.984. 0.987. 0.979.
0.976. 0.978. 0.979. 0.978; 20 #tESILLEIHIRER
71 (VCHD1~VCHD20) AHALE 11545 5 0.996.
0.996. 0.992. 0.994. 0.995. 0.973. 0.957. 0.958.
0.976. 0.956. 0.987. 0.988. 0.992. 0.985. 0.946.
0.973.0.973.0.966. 0.971. 0.967, 45 %%KF 0.90,
W Ak BE EH RN I b 2 H R #E 17 77 B A RE AL 2%
U, Frgsrids g EE vl A T b S EA AN EE AL S AR
7 7 i EIPN A T
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Fig. 4 OPLS-DA score plot (A) and VIP (B)
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X—22 544, R?=0.999 6, £ 17l 204.67~1228.00
ng/mL; 2EHETH ¢ Y=2 428.8 X—1 056.3, R?=
0.999 4, £kI:VuH 30.83~185.00 pg/mL; L&+
d Y=3 431.6 X—4 363.2, R2=0.999 5, k{5
150.83~905.00 pg/mL; 5821 by Y=2576.0 X—
435.47,R?=0.999 5, £ 17t [F| 6.65~133.00 pg/mL;
SEEHRETT b, Y=2620.1 X+146.96, R2=0.999 3, £
PEVEH] 5.30~106.00 pg/mL.

272 FEEEHESE L CHDL FEMIA, 14425.17
TRt ik AR 6 K, THELERT a. 4
BT o SEHAEAT d SEEETT by KEEEAEAT by
U T AR RSD 143 A 0.68%.+2.00%- 1.98%.2.00% -
0.97%, FKHICARIIRGEE R 1.

273 HEMEL WFE-—#ACSEAR A TR T
Ky, & “2.5.37 TR I ATl £ 6 ik il Vi
% “2.5.17 WUN IR MFRERE, THESEHEE a.
YEEHRRTE oo SERHRTR d. SEPHRT by REEHE T
b, & & RSD 843 %N 0.38%.3.07%-0.49%.1.78%-
1.12%, RIIZIVEMELZ R,

274 FEMEE L CHDL FEMAER, =EIRME
0. 2. 4. 8. 12, 24 h, #% “25.1” Wi F it
BERE, THELEHHRTE a. LEEH R oo SR T d.
SEREAT by M EER T by IETEIAN RSD 155> BN
1.13%. 0.95%. 2.81%. 1.01%. 1.16%, % H]ftik
TRVETRAE SRR 24 h WRaE Tk BT

275 JMFEREIE ELE 1A 2SS AR E R
T#%105 g, FEEHEFRE, L64, &1 1IMAX
R, 52,5370 T 7 v A i i VAR, 429 2.5.17
TR B 2 A F AT, TSR a. SR
oo, SEEHRET d. LEEH AT by JEEEH R b HOF
B e 43 A 97.63%- 96.12%. 97.00% - 96.17%-
96.71%, FraAHIRMUE, RUITTIEMEN I R 1T,
2.7.6  AbSEEH R BEALSE AR HEA TR AR LA I &
WsE 43 AL SE S RIS AL 2E AR AE A 7 TR
% “2.5.3” WUNJ7ikA & Is R, % “25.17
T 0 3% S A I 58 SR R a, SRR E
SEE R d SRR by AR R b S E, &
R 4, 20 HLACLESAMREZ I S 2 a. 48

T4 ALREAREHLSESIRE AT IBIRR S 2 8
Table 4 Multi-index components content of CHD and VCHD

SERHRAT al(mgg?)  SEHIRT cl(mg-g )

SEHA R d/(mg-g?)

SEHIETY b/(mggl)  SEHIETT b(mg-gY)

s CHD VCHD CHD VCHD CHD VCHD CHD VCHD CHD VCHD
S1 5.75 4.28 1.73 1.24 0.20 0.13 3.35 6.32 20.83 28.27
S2 5.63 3.61 1.65 1.16 0.19 0.12 4.26 6.66 20.76 21.07
S3 5.78 5.63 1.75 1.71 0.20 0.20 3.34 531 20.86 29.74
S4 6.20 5.90 2.24 2.14 0.21 0.20 4.13 6.69 2291 22.15
S5 5.64 5.32 1.66 1.57 0.20 0.19 5.27 6.31 20.80 28.92
S6 5.73 3.59 1.55 0.72 0.47 0.16 6.24 8.17 30.81 24.13
S7 5.70 3.28 1.99 0.58 0.49 0.14 7.44 8.16 31.54 22.33
S8 6.22 3.48 2.20 0.62 0.56 0.16 7.77 6.17 34.99 23.45
S9 6.19 6.09 2.14 2.10 0.55 0.54 7.75 7.19 34.89 22.62
S10 5.54 3.21 2.00 0.58 0.43 0.14 6.72 9.14 29.41 21.89
S11 5.97 3.57 1.50 0.98 0.34 0.10 10.40 9.28 23.06 29.76
S12 5.03 4.07 0.83 121 0.23 0.10 7.45 8.15 25.58 34.69
S13 551 3.45 1.22 1.17 0.29 0.08 8.37 8.27 29.24 28.63
S14 5.53 4.18 1.23 1.06 0.29 0.10 8.27 8.16 29.40 34.99
S15 5.05 419 1.35 0.78 0.26 0.10 7.56 9.16 25.68 35.24
S16 5.28 3.88 3.80 2.83 0.65 0.16 9.81 10.79 32.83 38.86
S17 4.90 4.63 3.51 3.24 0.30 0.20 8.14 9.68 30.01 48.63
S18 5.19 3.94 3.60 291 0.56 0.15 9.45 9.68 32.78 39.76
S19 5.23 4.89 3.64 3.38 0.58 0.34 9.53 8.90 32.74 51.37
S20 5.16 4.75 3.60 3.37 0.56 0.15 9.50 9.78 32.65 49.67
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B oo SERHET d. SEBHET by JSEEH R by
RSB 9N 4.90~6.22. 0.83~3.80. 0.19~
0.65. 3.34~10.40. 20.76~34.99 mglg, H1E 5]
H 556, 2.16. 0.38. 7.24. 28.09 mg/g. 20 #itE&IL
SETIARAEZ T LE T BT a0 SEH1 BT o Sei 2T
d. SeHA AT by K EEHH BT by 4 B0 Fl 4
3.21~6.09. 0.58~3.38. 0.08~0.54. 5.31~10.79.
21.07~49.67 mglg, ¥IME A1)y 4.30. 1.67. 0.17.
8.10. 31.81 mg/g-

2.7.7  ACSETH R BEALLE AR A A TR bR R & B
M i GraphPad Prism 8.0.1 #f4, £ 7
ZE53 M43 I AL SEA R b Se AR A 71 5 AR
e & BTG E T, P<0.05 KRR
E, diRWNFE 5. RER, JLLHAREHIRTE bR
BT SET R TT av SEEHET o LEERETE . SEHE
H by L SEEH BT by B B il . L SE AR
HlJE ARtz 7 P LE R B AT a SERIRTY o Sei R T
EEBA, SEHRTE b LRI b SRR

x5 JLSHARBRLSRIAIREZTIIEIR R D 2B ERMESIT (X£s,n=20)
Table 5 Analysis of differences of index components in CHD and VCHD (X = s, n = 20)

4 EU(mg-g ™)

i SEHRT a SR ¢ Set R d SEBRT by SEBA R b2
CHD 5.562+0.399 2.160+0.939 0.378+0.160 7.238+2.173 28.089+5.050
VCHD 4.297+0.881" 1.668+0.987" 0.1734+0.103" 8.09941.489" 31.80949.672"

5 CHD tb%: "P<<0.05

*P < 0.05 vs CHD
(P<<0.05). Z USSR av SRR d A ERITElR.
3 Wig iR R AR R, ARHIE AR TR SRR

31 RAHUE

JB S 32 7= DORITE H ™= X B4, Tdb. i
P~ LG R bR, ASEIG AR 20 HEIbSE#R
PETEH =X 377X SR IE 4 N7, Siie
UM TE— e 2 E L RERE IR 5 29 M T 3 S bt e, i
ARSI AR R B A B AR, W T 4t
RIS
32 IBWEEERMS

AT T 43 ) 32 ST A0 S8 B e b S8 A BR HE 7 77
HPLC fR&C&E, 2 il 1 16 NI, X484
BIREFEAT AL DA, S REUARUEE 45 3 R 4.
Nik—G T LS SRR L e AR A ), G
HESVERY, ARSI RS, E
PCA Fl1 OPLS-DA #r#rifie fe stk 7 N BA
HRESFEWOTENE, @SR A 4 N SEEH R
C, g7 NEEHHREAF a, 1§ 9 RLEHHRETY by, 1§ 10
SET R by, U 13 NSEEHEE d, W 1 KU 6
KA, J5 SN 2t — 0 R FH T R T B JLdAT
YesE, DT I bt b e 7 AL S SR v i 7k
1T IR B
33 RENEERFMS

JeSeA R B RN AV R H F B Sy, B
SR B U B oy e, (2580
CFFHE R M AR AE ) &0 70 MO T AR AE VAN SE B 24 4

JBESEER O AT & B E A, ARSEEIOR s
BT a. SEHRETE oo SEEIRTE d. SEERETE by
JSETHRAT by R BOIIME S A 2850 2.66.
26.36. 3.64. 3.01 mg/g. BEALSERATR F A G et
a. SEBIRET o SEMIRET d. SeHE T by KEET R
T by B2 HOHE 7k 24.93. 2.83. 22.69. 4.38.
5.86 mg/g. 45 F % AL SEHA R i 1) 5 e 2 a.
SETHRETE d SR R, SR c SR EE L.
SR by SRR by SRS S

454 HPLC frac it 22 o0 i, JbSeiA K igdt
SEEHbR A R Ik 7 ARy, it P ERIE
ZESEVESE I, g o 5 AN 2R R A B E T
o I T G FRUEZ S el BT LT e . A5 R
RUALSEHBE R SRz R SE A2 a. SEiHRE
Hoey SEHHREHE d ZE TR, JEHEHE by SEHE
H b & T .

gr PRI, SRR a. SEEAEAF o S
AR d. SEH R by M AR R by S RAK L
A R -BESIV PR e D AR, AR
PRI AT 6 A2 B 1) X 5 B 0 R & AT AE S, TR R AR
388 o R ) G S RO T R B B A RO 1Y
W, BEFRIAIO-QILEEH B F o e ¢, 4EHH
B d WE TN ERE, ST EE 13, 283
At B BUSEEH R, TERRMEIAIE b g i R A
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A RTE SRR ¢ FALCHSEEREAT h (1 BY2EH
B AR R AR, SEHEE a
S BRI d g5k 13 Fi 28 S AR BEIA 45 1 &
Wi, SEEHREAT av SERHEE d SRR
by (I BYSEEHRE ) SEHHEH by (11 BYSEEH R,
SEHRT d S ATRE, SRV RE RIS H
by, SEEHREAF a fHX TSR R d BAeE, (HEEA
B a 7EHPERAE HR AR AL ) S B FR FL S
a, HERFLERE a FA VBT by, X5
A FT S FAH —E 222,

JbSE AR H1] 5 0t — W 2R BOK BE K A 45 Bt
VBR324, [F]I B CCla & B/ BRI, B
IS BRUAAR PN ) 2 e e G B S B A 25 T e s Bl .
BRHIE, SRR by HA FIFE 2GS 1, AhE
BAPETR, il srmseE 2 yE.
FHASHIE FT 25 SAHED, 1 B S B v] Be e R4 25 38
YER M E R, | BLEH R A 1 B LE
A AT RE AL ] AL S PRI A AL SE AR )
A R BRI 2 —, U 35 R R
RSN Iy 1 BB A I E
3.4 N

25 B AE 2 AR Il R i 770 A A i 2 1R
Yy, AR T R T SRR IR A — K
PR E, HSRFRHEAAS R G R 25720, &
R FH 24 R R P AR ) B — BohE, B E R B sK
=&

Jb SEHA 5 8 S50 AR AE 12 FRIAE 9 AH G R L 1 771
SEg5 0 R gE, fER RN TR &
WA TT SRRV G E o AL, AHE
FLMALLEEH R BE AL SE AR AEZ 0 pH E . HE .
HPLC 484U A 2 4845 B 7 & &€ THENT
AN ZF BT 40, AL T RS L
SEH A SR AR A R B E O, A
SRR ) 6 ) R o B A AR 255

FBAR ALY FARGAEF B R

L&k

[1]  BREAk. Frdkizminl—3R o 251 7 J0RL R &) B 2
M [N]. A EEE 24k, 2021-03-09(003).

[2]1 EZGH [S]. —&B. 2020: 280

[81 HEAH, X, ISR R S 5 i 5
#ERE [3]. T EBACHZ, 2021, 23(5): 940-949

[4] FEigsE. SESHJE AN S B AR B f T 5T KR B
FEAGERS A D] Bifg: 38 F R K%, 2010.

(5]

(6]

(7]

(8]

(9]

[10]

(11]

(12]

[13]
[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

MREA, AL e, SR RO SR Iy B8 75 ik (R BT 5 ik
f& [J]. SEFIRPREE 244, 2011, 15(19): 190-192

Yu M, Chen H, Liu S H, et al. Differential expression of
genes involved in saikosaponin biosynthesis between
Bupleurum chinense DC. and Bupleurum
scorzonerifolium Willd [J]. Front Genet, 2020, doi:
10.3389/fgene.2020. 583245.

ZHJE . SR O A E 1 B SV Ry i B
RN [D]. Jba: AT, 2010.

I AB SRR AL o oy B R B AR HERE ST [D]
KF: FMA LR, 2020.

AEYE, XKH, p 2SR SRS R R[],
A2 [ £ [E 24, 2015, 26(4): 963-966.

Zhang W H, Sun X L, Sui W W, et al. Quality control of
Xiebai San Standard Decoction assisted by network
pharmacology strategy [J]. Chromatographia, 2020,
83(9): 873-884.

KA, BRBE, RE. BEWISEHEHIZREN [J]. &2
221017, 2019, 23(17): 114-115

A, R, IREN, F. SEHKENR SR afid
g B ER [0 PEZERE, 2014, 49(19):
1692-1696.

HE 254 [S]. DU 2020: 251.

EOCN, T, T, S BT EGR A
AL SE 5] HPLC firat EIEHT ST [3]. 2544, 2020(9):
2200-2203.

Tysps, ML, iR, . HPLC-ELSD [AlHllE It
Set SR AL Cy Dy By Bo RILEH G & [J].
TEFHZG R 22244k, 2021, 38(8): 821-826.

BRLAR, X2 Ch2ioa bRz GE=%) [I]. b
5 BR AR, 2019: 8.

SR, VU, JETE, SE AR T ARG B RS
BREA [J]. TEEZg, 2021, 52(23): 7162-7175.

Vidd, WIREE, K, 5. SEHEHATERHEE a.
b2, ¢\ d [ LC-MS/MS ¥l & K LL# [J]. FEZEK
4R, 2012, 43(4): 334-340.

Shimizu K, Amagaya S, Ogihara Y. New derivatives of

saikosaponins [J]. Chem Pharm Bull, 1985, 33(8):

3349-3355
B, TR, e, & SR RE R
o K m e GIA [J). 2 i ae &, 2014, 34(5):
836-843.

XIBSE, EAR, @i, & SHKENTRE B 2 R
SRR [ TPEEA SRR ZIEE, 2013, 24(6):
602-606.

TRRGR, R, Roh, 55 SEEAREH A0S PR IE A LR
W9 [ HRZ, 2013, 35(5): 1079-1081



* 2340 -

¢EH 202447 $53% H8H Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 8

(23]

[24]

[25]

[26]

Li Z Y, Sun H M, Xing J, et al. Chemical and biological
comparison of raw and vinegar-baked Radix Bupleuri [J].
J Ethnopharmacol, 2015, 165: 20-28.

ShinJ S, Im H T, Lee K T. Saikosaponin B2 suppresses
responses through IKK/IkBa/NF-xB
signaling inactivation in LPS-induced RAW 264.7
macrophages [J]. Inflammation, 2018, 42: 342-353.
ETE, EAM, BATH, & SR byl £
LA T30 B el e A S S K L-02 AR 545 [J].
Fp 24 B 2 5 2 0K, 2018, 32(7): 543-549.

Zhao Y, Feng L M, Liu L J, et al. Saikosaponin b

inflammatory

[27]

(28]

enhances the hepatotargeting effect of anticancer drugs
through inhibition of multidrug resistance-associated drug
transporters [J]. Life Sci, 231: 116557-116557.
Lin LT, Chung C Y, Hsu W C, et al. Saikosaponin bz is a
naturally occurring terpenoid that efficiently inhibits
hepatitis C virus entry [J]. J Hepatol, 2014, 62(3):
541-548.
Lee W P, Lan K L, Liao S X, et al. Antiviral effect of
saikosaponin Bz in combination with daclatasvir on NS5A
resistance-associated substitutions of hepatitis C virus [J].
J Chin Med Assoc, 2019, 82(5): 368-374.

[sriEsm4E  ARALRE]

IEARSE, MiEkhRh
BiE0=RK

il R

A
w

Mk F ol fhEnls
iR, O, 28

w5 BilsidaEham
fBRfilEaELN—X

fEmE2stitFiR RahlchF

Ig L ik

&I, o2t Aoy df iy

IR NRE A LRI
AXREEARET

15%
HUlE

fEHSA; AHsikih],
HEMESEMR. iRk

nEE

SREL
M

VECTERARS
RSt R Rl

r"_
sl

Ciltm £ EEIRY, 8%
RiARESEREN—RE




