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Abstract: Radix Bupleuri is a common traditional Chinese medicine. After vinegar baking, the chemical composition and
pharmacological effects in Radix Bupleuri were changed significantly. The chemical changes included the converting of three native
Saikosaponins into secondary saponins, and the disappearances of ten components of volatile oil including S-pinene. Also, 15 new
compounds appeared, such as furfural and 1,3-symplectic diene. Meanwhile, the contents of nine compounds increased, such as octyl
aldehyde, and the contents of five compounds decreased, such as heptanal. The pharmacological researches showed that the dispersing
stagnated hepatoqi, antidepressant, anti-inflammatory and cholagogic effects increased, while the antipyretic analgesia effects
decreased after stir-baking with vinegar. Vinegar-baked Radix Bupleuri (VBRB) was used as a meridian-guiding drug in traditional
Chinese medicine formula. Moreover, its mechanism of synergized action as meridian-guiding might be related with modulating the
transport protein, inhibiting or promoting the metabolic enzymes in targeted tissues, while the specific mechanisms of VBRB still need
be further studied.
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Table 1 Volatile compounds in raw and vingar-baked Radix Bupleuri

WA 44 LSS BEREEH | (ke AEZEE OISR
S A & 7-ME-7-%F XIR Pt & AN
13- 0 A & 1,2,2- = FBE- 1506 AR L ER [ & AN
2,4-— FBL b A o 1-FASE-4-(5- FRE- 13 F 3G 4- AR b £ A
2- A ) 9- AR WIN(6,2,0)- 28 J5E-10- 1 A
3,3- 2 F -2 R A o 1-F -4 (1- F L) B O 4 & AN
10-1 -1 A & IR & N
2- R A & T, B AR T & AN
1- LR HERE- 1E Ot A & IF > EZ
2-Thk A ) 1,5,5- = H3-1,3,6- I8 = I b EZ
2- T 1% A & HHEERE > EZ
2,4-T: Il A o 2- T Al b EZ
2,4- AR SE R R A & LR e Pl > EZ
o BEVE S I A A & 18-FA- DUt — > EZ
6- 1 3-2-(4- 1 5)-5-FEddis A o 4- = HEhf-6-Hi b EZ
P AL A & 3, 7oV F -3 - H- 2R R A b %
B-IEN & A IR > EZ
3-W I EE-1,7-9 % & A Il EZ b
2- - 4- TR & A IF e EZ b
RS 1 A 3,7-HI-1,3,6-3 =4 % b
1,4-  FF3E T 3R[2,1,01 888 = N 2R HEIR IR % b
2-ZE I 1 A (E.E)2,4-%% Il EZ b
R T A S LDL-C. A a M/EHEHR. PIABCAE R 24

A SR RIS S8 A 0 PUAMAR A/ F 5 70 B 5 O A
K, SEEHAS TR A e R N RGP 50 i
(5-HT) &, (HARAE KPS, 158 502
il 58 B 20 35 2 A2 SE A 2 /N BRI AN Bl B TR, i P
S-HT (& 28w Rl ACTH, BESesHZLm /N i
(ARSI A, KA 5-HT & it
24 EAESMEMIBE{E LGSR

BESIIG R, WA SR O] DA e D e
TR B A B 0 15 0 B AA N R 0 7 SR A, G
A FHLA AT fi A 98 0 K B A B I B (A B, 5
AJLGIRAL G G, BSLERA AT (1 3D,
SEEHARAT (10 3) FC RS, PIALZgxtiiag
2 R K R IE AR, A e BRI R R I3
JHEE®RE (TC). % FENEE AR [E EE (LDL-C). Jig
A a K. HAESSES] +HL AL TC (150
ok, JF HAEFRAR TG, 148l + 75~ 25 41 %t

B AL 0 i A QI F) 52 i m] 55 S0 S BRI
SR I A A R,
3 HEINECR TS RIRT R 5 15 R AR AL

R AR h 2 5 e ] R
AP LSRN T, AR CRI 251
AL E B, SIS | 9 L8l oy AE I

B BB E P50, 80512 25 A
RS BARFACE AR 2R, TS s 20 200 25011
W B o WA SE) S A 2 i AT, TR E
FEBG AT 24 b AR TR R 3 AT, G 22 S A K
W5 FH i T A B R A 5 9 B () Ik WA T ir, D
HLAE SR ILAE & 3 B M A i ot HL M 1 0 5
KEEHHIMFIRARDS, KIER (40 mg/kg) S
(1 200 mg/kg) (1P EL (¥ 245 e ARk P 2 Ko 1
(40 mg/kg) 195 5L EP RS A



« 166 ¢ 4¥isdat % Drug Evaluation Research 55 414 5513 201841 A

Jeis RIS ZiAE S R oA, AR AR ZH 2N
Hh (R SRR/ I 5 ST T T O )
M5 R ARR GG, ReARR e R & 2%
BT, MR 2R B, B PR T
6 ] 80 A 244 B P A R Al mE
i 5 29D e AR ZR ) o0 A1, RIS AN 34
A I TR 53 A AT I8 2 388 00 B I () A T 25
FRCRIVE, QIS5 S0 5 R (A T 1Y,

H TR B, IS5 SRS I 25 P I 173 A1
(1 AL AT -5 T 5 S 5 o2 4 i S R P pHL
S0 41 J 2 32 B 11 (1 308 K s AR I D 9
K,

3.1 T RTBEE ERRARY pH B

SV T G 25 VP B 9 T TS A 5 0 5 o 2 0 A
A P TR 23 A1 WL AT R A 502 K R 4 v i P
pH {E, MW %is .

3.2 EImMpEEERNERIE

2910 43 AT I8 S BT 29 ) 5 AR B 2 TR
FAE AR, LTS 52 42 F 11 R0 40 i 1 T ok
gy WIS EE AZ A ZMHCEE 1| (MRPD. £
N2 AH 5585 A 2 (MRP2) LA A A HLFH & i ia ik
F1 2 (Oct2) A5 40 i 3 25 PR BCORT 1 HE 1 5 2
Ly e e ORI o B A S KR 10
mg/mL {EH T AR 40 i HEK293 48 h Ji7 , 4f o
2 25T 25 MR A MRP1 (AR KANBE R B
MRP1 mRNA [R5 2 BRI, TR 4H H s B K Al
B SN HEVE F 3658, (B4 MRP1 R (3K T 5500,
2 T S48 ) 438 5k K K ARl 1 A HEAE FH 3 2 ik
M4 MRP1 & %Kik 8k mRNA Fikiiscoy, JiiE
ok BE— 2RISR LI 5 S8 T A 1) 1 i S
#4910 Oct2 mRNA ({63547 %P,

BEAh, TS S BRI R B ST 40 B 41
HE P REER 1 (P-gp) FRI IR R 4H M JE 1 A i
S KIBIENE, X AT RE LB K S s A 254
L 1 IR B B PR B,

3.3 ®MhisEeE YT

JHF U v ) JH 245 Tl L4 5 v 24 40 A TR A 5
JEURTZK i 2R 503, AL 15 24 ST DR I 4 Se ] 4
122y, Lonsa A2 PIrsE mAE R, s Hopl
HZAMAE o TS SR 20 R IR A
A S 2> A, ] BEIE I 24 i 4
B (CYP) [MiEHRI I 2 e, K254
LEIFAR I T], b 25 HAM A s> >4, i

5 SETHHEEURT CYP1A2 A1 CYP3A4 JLT- TR A5 1E
s ABX} CYP2CY 4 2 E HIIHIAE R, NS5 28
5 CYP2CY i[RI W i 2 A 2590 i AH FLAE
I MITTEZ 2410 4345 1 Cheng 25P V24 3)
S S0 3 — DR ST SR ES A ) CYP2EL .
CYP2D6 il CYP3A4 115 F#EH, {HX CYP1A2 1)
T TETCR o

Chen 21U HEMY Ay Sk, R DU 5 6]
PP B~ 2 W B PR P, BT 2 W A 1 Tl
SE]TRAFE T HL AR T KNG . S
ANTEI SR IGHAT 1) DAy B-71 26 B 1 I g P T 01, 2]
BAF av by by o Fl d 34900 B2 A TR I 5 2 7
BT 5 SR A T B- 71 750 i e R I 1) 75 3
I8 FH 5 e SE A 24 49 0 T 20 2R 00 4 A FH 24 2%
SR, IR 5 S Re 8 R PRI 5 | 24 FH
LT HEE
4 £HiE
4.1 BERLEPUERSPRTL

SIS G, o Sl e A el R AR ek ok ik
A2, RIUNGEHA AT a AN by, SEHEAT d el
HIBERHIEAT by, A EE AR A B R S Tk
Wrad, BRI RUR A IR AR R . B JEHER
WM EAPTRAG, FZERIN B-IRMEGSE 13 Pl
WO, IEFRESE 9 s AR & A s .
42 BRFTRBTIER1EE

SETARE S R, PUMMYER . BURFET4Etb/E I LA
Jewi g FIIRAE PG, AT RAE TS A2
o PRI BT VR S AR I 25 G, X NR
AR ) 5 W0 ] i 5 48 ) 12 AR A ot S ]
Ko FAh 2 BEAE H DA BAR SCIOAE FIWLEIA FF TR
5.
43 3IZ1ERYHIFFRA

ik 3 SE A IR 5 | 224 F 2 v = 24 PO AT S FH ) o
TRy, B HBTIIFRAERN . A S
KU, 1290 AR T8 5 e 2% B
(RIS el (LR, AL HE i £ 24500,

fHE, HATER SE5 5 2 M BRI 54 4t
T B MAFEAR R W 2, EERIAELLIT 34
Jitn: (1) RS SIS S E R 2,
AP T IEE 1AL, 1 2 5wt A8 T
X AR 1 i i D S5 B A4 i LA A ) HoAth
LRSI, ANAE e/ BEII AR Ve s (2D el
FIEAEH SEE RS R MA 7 I, 2SI



4¥isdat % Drug Evaluation Research 55 414 5513 201841 A

* 167«

Ja B2 PSR TN, 3 il Ja = A B A o B 7y
AT E T ERL A, MR PRI i,
A S AR T AR A H], AR BRI
EEESEM, SI2/EHRE A AT A ST
oy (TFRE AR MR IRIE; (3) KRB HIE
SENIh LA E B (AR, T T 2 2
oy ZAE RN ERG VIR .

PRI, B DN S 51 4 HIAS REfi]
Mo\ ST EARE” SRAFREILARE AL, i 222
JT AN 2 SR P 55 | 2 2 5 A HUAR IR, 2R
SRR, A S DABE S SN 3L, 2 il
BV E G BN SR TR 2R S SO 25 B
VR AR A RIDLH R 20, O b 2 B A Ji 2
WS K

S 3Rk

[1] REZ [S]. . 2015: 280-281.

21 EF%. PP PEHNET I [M]. B S LR
B ik, 1998: 128-129.

[3] 9k B AZGER M) JERt R 2y Rk,
1996: 47.

[4] EfETC. Rooin iz B S f s Rz ). i
I, 1988(7): 7.

(51 ARDR UL IS ) g T BSo  i J5 0 M 5 5 A Wi
PRIT RO U5 [3]. TR B 25481, 2012, 10(16):
19-20.

[6] Leel, Yang D H, Suh J H, et al. Species discrimination of
Radix Bupleuri through the simultaneous determination
of ten saikosaponins by high performance liquid

chromatography with evaporative light scattering
detection and electrospray ionization mass spectrometry
[J]. J Chromatography B, 2011, 879(32): 3887-3895.

[77 Huang H Q, Su J, Zhang X, et al. Qualitative and
quantitative determination of polyacetylenes in different
Bupleurum species by high performance liquid
chromatography with diode array detector and mass
spectrometry [J]. J Chromatography A, 2011, 1218(8):
1131-1138.

(8] BMUE, XA, BN, 55, J& T HPLC-Q-TOF-MS
HiAR LA 22 % 5 34T (3], 2y, 2016, 47(12):
2044-2052.

91 FIZF, £ A, BORAE. SRR RS 2 2R sy

ELEHTST [J]. HR s, 2008, 30(7): 1021-1023.

O F O OpMER, &R 4

FhLEHHEA M [J]. PR 25, 2009, 44(21):

1618-1621.

(117 B& b, 2= g, AMRKSE, A, SEWIML S 2 o i1

[12]

[14]

[16]

[17]

[18]

[22]

(23]

[26]

[27]

AT 7], W2y, 2010, 32(5): 794-799.

Kubota T, Tonami F, Hinoh H. Triterpenoids from
Bupleurum falcatum L. — 1 The structure of saikogenins
A, C and D [J]. Tetrahedron, 1967, 23(8): 3333-3351.
Kubota T, Tonami F. Triterpenoids from Bupleurum
falcatum L. — 11
longispinogenin  [J].
3353-3362.

Li Z Y, Sun H M, Xing J, et al. Chemical and biological
comparison of raw and vinegar-baked Radix Bupleuri [J].
J Ethnopharmacol, 2016, 165: 20-28.

Kubota T, Hinoh H. Triterpenoids from Bupleurum

Isolation of saikogenin B and

Tetrahedron, 1967, 23(8):

falcatum L. — 1II Tsolation of genuine sapogenins,
saikogenins E, F and G [J]. Tetrahedron, 1968, 24(2):
675-686.

Kubota T, Hinoh H. Isolation of saikogenin E, a new
triterpene from Bupleurum falcatum L. [J]. Tetrahedron
Lett, 1966, 7(39): 4725-4728.

Kubota T, Hinoh H. Isolation of saikogenin F, another
geuine sapogenin from Bupleurum falcatum L. [J].
Tetrahedron Lett, 1966, 7(41): 5045-5048.

Kubota T, Hinoh H. The constitution of saponins isolated
from Bupleurum falcatum L. [J]. Tetrahedron Lett, 1968,
9(3): 303-306

AR, SEHIRHIAT S A RN LT (0], T
24,2000, 22(7): 483-485.

VFFE, WBEER, R Em, SE. SRS Se e Y
av byy v d [l LC-MS/MS &l M e [1]. WhEZY
BEK 2243, 2012, 43(4): 334-340.

M7, Mo, AR, AR AT SRR AT S AR
B E A [ I SEE T I AR, 2013, 19(12):
83-85.

HEJ), £ &, VORKE. SesIls 05 #4851
GC-MS 23#7 [J]. )82, 2009, 31(9): 1397-1398
Xing J, Sun H M, Li Z Y, et al. Comparison of volatile
components between raw and vinegar baked Radix
Bupleuri by GC-MS based metabolic fingerprinting
approach [J]. Evid Based Complement Alternat Med,
2015. doi.10.1155/2015/653791.

HUZKAR, MHEEL. SET A 27 o) B 2 BRAE HIAIE A
W[J]. BIBILPEZy, 2006, 19(3): 216-218.

Zhao Y, Wang Y J, Zhao R Z. Vinegar amount in the
process affected the components of vinegar-baked Radix
Bupleuri and its hepatoprotective effect [J]. BMC
Complement Alternat Med, 2016, 16(346): 1-7.

ENgR, E O O#E, R 4, SF SEWIIEEET S ST
LLBHFT [7]. P24, 2013, 35(5): 1079-1081.

Tae H L, Jihoon C, Byeong M K, et al. Saikosaponin C



«168 ¢ 4¥isdat % Drug Evaluation Research 55 414 5513 201841 A
inhibits  lipopolysaccharide-induced ~ apoptosis by W5 4%, 2003, 9(2): 21-23.
suppressing caspase-3  activation and subsequent [41] £ 5, #HREE. wPHRE5| % K PR [J]
degradation of focal adhesion kinase in human umbilical YLUGH B 2 e 274, 2002, 14(1): 25-27.
vein endothelial cells [J]. Biochem Biophys Res Comm, [42] i 1. SIELZ% P-REE A [J]. AT B

[36]

[37]

[38]

[40]

2014, 445(3): 615-621.

OB RS, BRI SERI RIS TR L RN
[1]. FEZEZ, 2006, 15(7): 56.

SR, B IR, DT, AR SN RAT L WS
FIATRC AR T 5 2080 LA T[], R E S8 7 712
ki, 2002, 8(3): 11-14.

Seneviratne C J, Wong R W K, Samaranayake L P potent
anti-microbial activity of traditional Chinese medicine
herbs against Candida species [J]. Mycoses, 2008, 51(1):
30-34.

Cheng Y, Huang Y, Tian Y, et al. Assessment of the
effects of Radix Bupleuri and vinegar-baked Radix
Bupleuri on cytochrome 450 activity by a six-drug
cocktailapproach [J]. Chin J Nat Med, 2013, 11(3):
302-308.

Zhao R Z, Yuan D, Liu S J, et al. Liver targeting effect of
vinegar-baked Radix Bupleuri on rhein in rats [J]. J
Ethnopharmacol, 2010, 132(2): 421-428.

Chen X, Yu T, Chen Z, et al. Effect of saikosaponins
andextracts of vinegar-baked Bupleuri Radix on the
activity of B-glucuronidase [J]. Xenobiotica, 2014, 44(9):
785-791.

OB, EWR, VOB AR SRS IS IHUR RS
Re W00 T 4F 410 A EL I F A [T]. bk 2, 2014,
36(4): 828-830.

FRENS, VB, PRAT. AbSEEHTR IS X AT E
BN DA #1 DE & BEKEm [J]. WAL Sl 24,
2014, 10(9): 4-6.

ENEHR, VE B, DUOREE. SEH1 ARSI R RMER R
E)AKE R TTEFRIGT (1], PEEZ2ER, 2014, 42(1):
56-58.

OB, BRI, R, . SN SE ] BT AR
YEFHECEITFT [7]. Fh il 2014, 36(3): 617-619.
THEME, A 9k, B, S SRR S TR
VERLLEAIT [J]. Th B 22445, 2014, 2(10): 19-22.
Tzeng T F, Lu H J, Liou S S, et al. Vinegar-baked Radix
Bupleuri regulates lipid disorders via a pathway
dependent on peroxisome-proliferator-activated receptor-
o in high-fat-diet-induced obese rats [J]. Evid Based
Complement Alternat Med, 2012. doi.10.1155/2012/
827278.

FRELET, XISIWI, D&, A SR RAT SIS
NS ETPE PN SR R (TR SR R R S R

(48]

[50]

[51]

[53]

[54]

[56]

2%, 2005, 32(7): 855-856.
BRGSO R B AR K BRAR A 3 A1 )
W (D] ] T B 2K, 2008: 1-40.

WA . 514 251 S0 S A0 208 SR A 23 A1
S D). )M )R R 25 KA4, 2009: 1-51.

e, sKULUL, A, 45 SIS Rk
JEAE R B ML VBRI EE JE v 25 W0k BE R 56 R [0]. B2
FUHIE, 2014, 43(6): 62-66.

B, BEZ, WA, SF. BRSNS AN
BRI 20 A R[], TP B SRS R A 2R, 2015,
21(17): 71-74.

XINEAE, BT, A, S5 12 IS R
a1 pH fHEgm [J]. W2 EEEZ, 2011, 22(12):
2865-2867.

Brost P, Evers R, Kool M, et al. A family of drug
transporters: the multidrug resistance- associated proteins
[J]. J Nat Cancer Ins, 2000, 92(16): 1295-1302.

Koepsell H. The SLC22 family with transporters of
organic cations, anions, and zwitterious [J]. Mol Aspects
Med, 2013, 34(2/3): 413-435.

I, KGR, B BERSEHIXS HEK293 4i it
MRP1 8 FHRBUETE . 8 2IE & mRNA K- (520
[]. LR BEE, 2015,21(17): 71-74.

IR, K W, BT 2. TS M LA R AL 0
BRL3A o33 BN K Oct2, Mrp2 FE R iA 15 m
[0]. AT EEEEZ, 2015, 26(8): 1817-1819.

Zhao R Z, Liu L J, Wang Y J, et al. Vinegar-baked Radix
Bupleuri modulates the cell membrane constituents and
inhibits the P-gp activity in rat hepatocytes [J]. BMC
Complement Alternat Med, 2014, 14(357): 1-7.
Ravindranath V, Strobel H W. Cytochrome P450-
mediated metabolism in brain: functional roles and their
implications [J]. Expert Opin Drug Metab Toxicol, 2013,
9(5): 551-558

Zhao R Z, Liu S J, Mao S R, et al. Study on liver targeting
effect of vinegar-baked Radix Bupleuri on resveratrol in
mice [J]. J Ethnopharmacol, 2009, 126(3): 415-420.

Yu TY, Chen X Z, Wang Y J, et al. Modulatory effects of
extracts of vinegar-baked Radix Bupleuri and
saikosaponins on the activity of cytochrome P450
enzymes in vitro [J]. Xenobiotica, 2014, 44(10): 861-867.
B2, XDFE R S 5N gy [J]. e
ki, 2005, 16(9): 643-645.



