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Research Progress on Chemical Constituents, Pharmacology and Processing of Chaihu(Bupleuri Radix)

HU Zhenyu,CHEN Chunyu,SHI Linfeng, BU Junwen,ZHONG Lingyun, YE Xide
(Jiangxi University of Chinese Medicine , Nanchang 330004 , Jiangxi, China)

Abstract ; Chaihu( Bupleuri Radix) ,as a commonly used Chinese medicinal herb,has the effects of relieving fever, soothing
liver and relieving depression, lifting Yangqi, clearing gallbladder and intercepting malaria. It mainly contains saponins, fla-
vonoids , polysaccharides , coumarins and other components ,which have many pharmacological activities such as anti — inflammato-
ry,analgesic, antidepressant, anti — tumor, anti — fibrosis and hypolipidemic effects. In the process of sorting out the relevant
ancient books and processing specifications, it is found that Chaihu( Bupleuri Radix) has formed many processed varieties in the
long history of medicine. However,the modern research mostly focuses on the raw products and vinegar — processed varieties of
Chaihu ( Bupleuri Radix) ,and in recent years,the research focus is also mainly on gene expression and Chaihu(Bupleuri Radix)
prescription. By analyzing the literature research carried out in recent years, this paper summarized the herbal research,chemical
composition and pharmacological effects to provide a reference for further exploration of the pharmacological effects and mecha-
nisms of Chaihu( Bupleuri Radix) and its processed products.
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WFFE AR5y 24 B LA R il W S 5y T, R A0 T IR AE R
XTSEE I SCHRATTSE o BLARGE AN T 6
1 XEHR
L1 BERFESRERFE

PP SCOCHR AR T o 1l R0 1) A3 TS 5 e P A R AR A
S (ORI = 5580” or JLSEHH” or“ BISEE” ) , Ku 2B <
T T KR KR B[R] R 2014 4 1 H—2024 423 H
W EHE T A NoteExpress HHEAT 23, ik (BR 2521 HR4R 2
Pl SC Eik B 2 205 ) , A R 3 2534 5, Horbrp E
HIMIA 1889 K, T A 343 F A 302 o

HNSCSCHRA TR TR 51 LR 51 (Web of Science, WOS) %1
Y& 2, K& £ J8U3A] ol “ chaihu” or “ Bupleurum chinense DC. " or
“ Bupleurum scorzonerifolium Willd. ” , ¥ ZZ i [A] 4 2014 421 H—
2024 473 HERRZEA G, JLifE 1 307 &Y.
1.2 HAFETHA

3T NoteExpress Xf SCHik #f 7 i & J5 , 3 A Citespace
6. 1. ROXTHfi 45 Ktk 47 o] AL 73 BT , S 80 &y - SCHR A
X7 [l (time slicing) % B o 2014 4 1 H—2024 & 4 A ; 6}
(6] 5 (years per slice) % & Ky 1 4F; 45 £ 25 5 (node types )
B M keykord; g — index % & & 25 ;Top N iy 50 ; Top N%
N 10% , Pruning % # “ Pathfinder” F1 “ Pruning sliced net-

works” .
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1.3 ZRA4r

1.3.1 AXZAH ARG T TE 2014—2024 4] Hr
BESCHR, AF A SCIEANIE VXX 1 B, AR Y T A] 20 v S
R 22k #5: 2014—2017 AE A2 HA T R a9, 2017—
2018 4FJy He 4 K, BE IS 7E 2018—2019 4 Pl T [, I 1E
2019—2023 4ERE Jy PR B LA, M4 WOS & 3¢
BTV I, E SN EH A B R B0  (H— B T PR B
BB FZ

1.3.2 X4Eia R E 5 b SCSCHR 5 ) 58 28 43 A 2 4 ot
XN 2 B, 3h 13 fEA %5 25,0=0.577 8(Q >0.3) ,S =
0.826 0 (S>0.5) , LA L R GBI f5,

A3 R 5 2540 JULEEH #6 SEHH FEELREA T HF9E E B
SUBFTE AT #11 /NEL #12 SR #T 2% 2 L2 3R W 4
B2 HE IR IT 0 vk 2/ RN S0 | o 4 2 B R
PEE AT 0T #2 Se BT a EERY T SIS
43 #8 /NSEEHT #1 SEEA B R #10 S8 =SB vl A 90
SEEAAROCH DL 70 S b U2 s #5 B A #3 H iR 49 AR
SN H#A JFET b2 W] S5 29T T Il o

SR O B SR 2 A AT A DU XXX IBT 3 o, 2 12 4%
AREL,0=0.601 1(Q>0.3),5=0.8153(S>0.5), i
RRLERAIL, 2510 ME,

A4 K 4 2K . #8 herbal medicine ( #1245 ) #9 traditional Chi-

nese medicine(fE4EH125) #1 Bupleurum chinense DC( S&H) #
3 Bupleurum chinense ( Jt 4550 ) F2HH T 4480 Ry i B 25, POUSBFST
b AP ALSEEA , 3 81 5 Y SCSCRRIE ST N 45 —30 40 gut microbio-
ta( i3 TR A ) . #2 molecular docking ( 43 F Xf %) .#10 meta -
analusis (Z525 43 1) £ 2R T S8 8 AH C W 58 7 955 #7 xiao
chaihu decoction (/N5E #1175 ) Jy S S BIF 5% FH J5 7 ; #4 brain
(i) #5 drought stress( T 5 JE /1) #6 inflammatory response ( 4
SEJZ ) #11 antidepressant — like activity (PULIPARTG M) 8 2
N T SRR T 18]
1.3.3  Xgbiaut &t SRR 2 A AT LA B B
SHEERI AR, UL T ARk BB T 1] o 1 P S5 A
KHFFE R #1 BB #8 /NSEHH G #4 T i fb Fn#2 S5
AT a, ISR, IR AL 284, W] S A 5 570 AN 25 B4 T BF
F—EEFFEE, HA BT a W EBEWIRISY 45 I
XXX 4,

[E] AP SESH BT FE A 0 1047 v XXX & 5, #0 gut microbiota (JIfi8
WIHE) | meta — analusis (Z5 325341 ) Ay S8 B RWE T 7 15, [R] A
#5 drought stress (507 ) X A4 KN RRIHEZ B 61,
H I AT SRS BT IR FI I I B AR
1.3.4  XEBERIHH  SCHERIZE I A1 W] UL SEEH A 5T Sk
oo BN SEEITTSE A0 DG B 1A 28 0 DA DTXXX [T 6, 200 R
BB S B 2014—2017 45, 3k B B O H iR AR
HFESSE E S I A RUS S A AR RZ Y
Bt oe s pu At 2 S 2, LA B R AT
ZTRHGHAT X H . 26 Z B Bl 2018—2020 42, i i B /2 ¢
A SCHR B PRI T, 32 BRI SR S 2 X R T R, B
J7 RPN e, B = B BOE 2021—2024 4R R 2808
SRR AR A FIALR U, AR 5 S A AL RAE
TR RARE S o BUAE B BOA N T X e R 5K
oA SRS ik, R IR e O SR AN T 2 AR
EJimh . BIRANFIB BRI XS I an A4 F— A 3h A
A RS TS ET R OSSR ST, X A
FFE R, Wy Ja S o LAt S IR 5 S (A 4 S i

[ S X S BTSRRI D, SR SN B, S 4R
FAVRIF 5 TE IO SR ) 0 5 IR 2 8 B 5 ) 5 7 Il T 5 %
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LEZ Pt Sl BiJe S . B ILAE TUXXX AL 7,
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SEHA S B R I 2RI RS A, o R
R R S ) E A NS
2.1 B3Ik

S P i BTSSR Ar , FEA A E B T = TR A
BIRGEY) ., Sl By EE I T MR E W3R, 23 5 O &
133,28 FRAEBESES 1 S FRAUA S5 . & C,, - OCH, 3¢ C,, -
OH B EE L5 | [7] 28 AU 4544 . Coy — COOH , C5, — COOH FI
Cis — MHURIESEHG o TR IBE FHBEAE 5 UL A S ) 18 4 A )
i e BERT 3 A SE I e AR rp R 2 B A4k, e R 43 A
SR R 2 Y F NS o AL AT R B, SEH R R S
TR RS, BRI 1 25 DL 8, SEEA T & RS
BT i PR S R AT a SE T ¢ RIS R d, T
SERH L a FIGEEA B d ARG PE TR il 2020 RCHAEN
R R [ 245 i) WA Ay ] s AR
2.2 #ER

ST B 2R R, B ITPT AR T A 3R 19 ) I
b X SERIHE KR, E AT SR N : — T
(gas chromatography — mass spectrometry, GC — MS) IXF, Hi T4
RAS B B ELUA W E M, SR R IR R By s s 0 L a3 77 5
Wil AR F/K ZE S ZE MR L B SR Hh I 2 il 1 ), 7T 485
22 MRS s FELLEERE b, SO A SR IO , S
T 46 Bk A, O BRI 96. 84% LA B (AR
I3 1,2 - IR B LA K PRI b S BRI
SEHHE RIS RIS 1, P S5 SR IR AR Ak
R EA 0E . BAR BRI T8 AR

AR, P i 22 SR I S I R R R . ROk R
RO B S L ) SRS AR A A S R B T
LS I b T = 7 N i R 1 A w2 N i i A S e[ <32 B R ey o
SR, Fh AR AT S 25 AR, T R A N A
14 Fifr, R4 AN S RN & B 22 BR R . PR AR SR
B H A S AR R ZE AR I 25 SR — 3. BIIR— 2% T, A e 2 )
th 52 R K, 25 b 72 B AN ER MU 29 Fh AR Y. Ui
ATl X 22 55 %o S R P B A A B B S
2.3 H#HHE%

SEHA R A BRI PO DU AGE R, B LR T 4
AT, MRS E AR Z — o BRI S8 i I B
TS 847, INAS T A R DA B S B R R 1 3 Fh T
e o AR 3% — POBCRF AT 18] B 3% (high per-
formance liquid chromatography with quadrupole time — of — flight
mass spectrometry , HPLC — Q — TOF — MS) ¥, M\ 2881 tp 43 41 1
Wi 2 RS LK T 45 14 Fhg 24y o e
M F A 0 BSR4 2 B v T MR ER Ay . X L A R
PRI S AN [FI0L B T 21 B e b, R G B AR A0 ) Sy 5
BRI > 25 > M. BRILZ A, 75850 b 043, i m] 43 B L R BR
HR RERDIRRER -7 -0 -a - L - BTS2
AN AL A B Y L R 2020 R (b AR A R A E 25
M), SEEH M bR A3 I AN L R B 2 AL, (H L B R 2
ERAANE XN G SR ARSI FR A T iR S
2.4 %

Sl 2 B LA B R, R I A R 32 6
TR e SR 20 B ST TR 3 B R S
Gy o e I 83 s (gel permeation chromatography, GPC)
I BT AH 4 3% (high performance liquid chromatography ,
HPLC) i Hoar S AL, 85 3R R 2 W+ 40
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1 S ERERIEEY
izl 240 SCHREE J¥51 e Zas SCHRRE
1 SEBRTF [5-7] 29 LeEAKETT g [5,7,9]
2 SRR q [5-6] 30 SEKET [5]
3 SEHE Y, (5] 31 6"-0- ZBSEm e d [5-6,9-10]
4 30-p-D-MEMEEIAA -30 - ALLEIRE b, [S] 32 NOBELENIET a [5-6,8,11]
5 RIESEMRT (5] 33 NZBHESEH R d [5-6,8-9,11]
6 RILLEHETTa [5.8] 34 2"3" - T - - OB AT a [6]
T RILSEHEAT d [5,8] 35 23" - -& - OESER AT b, [6]
8 RLEHEEI [5] 36 SEHIET [7,9]
9 Bupleuroside XII [5] 37 LEHIRT 0 [7-9]
10 JRINSEHRT k [5] 38 SR m [7.9]
1 SR [5-6] 39 SEHETq-1 [12]
12 SRt e [5-10] 40 3"-0- ZBREH R b2 [6,12]
13 el e [5-8] 41 HEHRT o [6-8]
14 16 -epi - HEEHREFF I [5] 42 SERAT K [6-7]
15 selaira [5-11] 43 SERAT s [6]
16 Lty b, [5-8,10-11] 44 SEHIRAT s, (6]
17 2"-0-ZHEEEeHait a [5-6,9,11] 45 SRR, [6]
18 3"-0- ZHEEEeHeit a [5-6,9,11] 46 2"-0 - ZEIESENIAT by (6]
19 4"-0- ZBSeWedr a [5,9,11] 47 RAHEEHIRT [6]
20 LeEiEAT g [5-7] 48 SEBRIT b, [6-7]
21 SRR [5.7] 49 2"-0- ZESEHIEAr e (6]
22 SEHOET d [5,7,9] 50 SEHIETH Db, [6-8]
23 SR e [5,8-9] 51 SEBIBRT s [7-8]
24 6"-0-ZEHEYI BT a [5,9,11] 52 N TEESERETT (8]
25 SeEAFd [5-6,8-11] 53 NZRESERAE T [8]
26 2"-0- ZBHEH AT d [5,9-11) 54 ZBEEERET d (8]
21 3"-0- ZESeiet d [5-6,9-10] 55 A BELEHIRT e (8]
28 4'-0-ZBEEseRAT d [5,9-10]

67 836, HIAHE . BT R AR 4 L 2 ZLH . B 220 LA b o 28 4 21 i
Bif J A Aty 5 e R R U B TS B AT S BRI A B A
LR NS P AR B S 20 B AT A A R L R AR
Wi ACHE H 8205 R ZUBEER PRI RE LA B ZURE A
WERI L . 145 R SRR FEARARE , F HXF S BB AT IR A
WFSE ) R IILEE 6 322 i U8 By 22 0 R 2R 2 2L 7% 2 (homoga-
lacturonan , HG) | T %2R il 2= 21 FL B R ( rhamnogalacturonan —
1,RG - T)An I B2 B 2= ZUBH R ( rhamnogalacturonan —
11 ,RG - 11 )3 Bl g et > >
2.5 HApw%

SRRy B 2 R A S R R A A b
‘?‘? HEs HBTUR ArER . LE%, RAZME

T S A B AT HEAT 40T, SR ) 4 Fh 2L A, U]

Iﬁﬁﬁfﬂfgﬂﬂﬁﬁ S Z PR RAGRRZER M. SISk,
SERIE A IR ARNE R TR MR S e
3 ZHEER
3.1 FkHEE A

St EAA U BB R BURAE R, LLSRSH R B 25 7 7, 4
S PG AT A 0 6 R A 25 RSB s Y ke
B A S AR E A0 A - 1B (interleukin — 18,1L - 1B) |
MEE RSB T - a( tumor necrosis factor — o, TNF — o) ZE412 48 ZH
L PR 7K, Bl S RE A BT A R 5 /0 S R ORI R IB Y7
PR A] BEAIGNE 2R T REFE AR [ M3 HEID 2 C (cystatin C, CysC)
AV ARAEFE B LT K55 2 i ( procalcitonin, PCT) 7K s BRI Z
HNEEEAE T R FT LA IndT 48 I+ y - T4 & (interferon — vy,
IEN —y) 7K BH RSN BA IR NEN Z—,

JEHRLE A a LIS B d, 58 2 d 7T AR VS
4/ 2% -5 (interleukin =5 ,1L = 5) & TNF — o 25412 48 411 it

KB 7K, [R]BsF R BEAM ] Toll #£3Z44 4 (toll - like receptor 4,
TLR4) /#5455 ¥ - kB (nuclear transcription factor — kB, NF —
wB) 3 B 1) 23K, 28 I 5 A A IR R O, R AL R T
SRR d AT DA D — S A R AT S IR R B2 145 i, AT
i NF = «B B9RS37 T SEm AR A, S Bt A
BURAE A, FLAE AL AT BE 2 38 2 A5 2008 55 B vk 20 i 7 vk e
73, VAT AR A TR 1) 73k R 48 IR F- IR, Wi B 22 1 by 56
BT o g TR S T 10 S SR R R 2K R4 T
Iob B ARARE 2 4 L IR B 7T AR R4 58 At TR - A SR A
AHIC I (555 78 B8 D I R 0T 28 SO M 25 34 o
3.2 FIMEE A
B SRR 2 S 8 1) B IAL, FE R I AR Dy s A8 A, B

B M S BRSNS R a SETRTE d

INZEWy S AR AR R AF . i THIARAE i kA, &Ml iR
LI PRSI 28 P 4 L DR R 4 1 20 M PR A R AR A
PRI, R 3 9 A P R E PR 1 2R R T VAT IARIE o 25550
R HE— RIS SR d SR TT —RE, X TR AN T
VR AR 38 ( chronic unpredictable mild stress, CUMS) 3 45 /)
FRA 3BT, X I — RS R AT ARl R A g2
5% NOD FEAZ R 3 45/ AH 56 85 11 3 (NOD - likereceptor
thermal protein domain associated protein 3, NLRP3) 4 JiE /MA [
TR, TSI 2 AE K I K7, IR BRI - RIRE
B A%, R¥EDUIMERE R o SE8H B TT a SH0ETTH 1T 2 1L
A, 25 SR W I A i B ik 5 AR BRI RE IR, 3 o % Al
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R4
(0]
Ra
H20H
Ry R, CH,0H
R3 R3O R1
HoR | CHaR, 1] R3
H;R
R1 R2 R3 R1 R2 R3 R4
a-L-rha-(1-4 ]
8 PB-OH OH )}g.o.gh, 1 aOH  OH B-D-fuc(3-1)-B-D-glu COO-B-D-glu-xyl
B-D-glu-(1-6) c-L-rha-(1-4)} R1 R2 R3 R4
14 a-OH OH  B-D-fuc(3-1)-B-D-glu2-1)-B-Dxyl 2 B-OH H B-D-glu CH3 a-L-rha-(1-4)
15 p-OH oH B-D-fuc(3-1)- B-D-glu g S 5 jpodt M BAD_gm_“_s)}ﬁ‘D’g'U oH
17 p-OH OH  BDfuc(3-1) p-D-gu2"-Oacetyy ° OH O ED-ucl 1) 5-D-g GO0l
p-OH o S L el B'D'g'"'“'z)] pOH  OH B-D-fuc(3-1)-8-D-glu oH
18 B H  B-D-fuc(3-1)- B-D-glu-3"-O-acetyl 11  a-OH OH B-D-glu CH3
32 p-OH OH  B-D-fuc(3-1)- B-D-glu-6"-O-malonyl B-D-glu-(1-6) 7 aOH OH B*LD"':’C((T;'L)'B'D'Q'U OH
v Y 1Y B.D-alu-4"-0.- a-L-rha-(1-4). . a-L-rha-(1-
19 B-OH O pOAuc(-1)-pOG4 Oacet o " 0ol o 10 a«OH  OH 8D- Iu-(1-6))}B'D'glu OH
21 B-OH OH B-D-fuc B-D-glu-(1-6) a-L ?ha (1-4),
24 B-OH OH  B-D-fuc(3-1)-p-D-glu-6"-O-acetyl 15 g.OH  OH B-D-fuc(3-1)- B-D-glu CH3 13 BOH H B.D. Iu'(1;3)}p-D-glu H
25 a-OH OH B-D-fuc(3-1)- B-D-glu 2 @OH  OH B-D-fuc cH3 =00 &»L:rha-(1-4)
33 aOH OH  B-D-fuc(3-1)- B-D-glu-6"-O-malonyl 35 q.OH OH  p-D-fuc(3-1)- p-D-glu-2" 3"-diacetyl CH3 53  B-OH . }B-D-glu H
26 a-OH OH  p-D-fuc(3-1)- B-D-glu-2"-O-acetyl a-L-rha-(1-4) 6"-O-malonyl-B-D-glu-(1-6
27 a-OH OH  B-D-uc(3-1)- B-D-glu-3"-O-acetyl 3/ PB-OH OH T 6)}B-D-glu CH3
28 a-OH OH B-D-fuc(3-1)- B-D-glu-4"-O-acetyl 38 H OH B-D-fuc(3-1)- B-D-glu CH3
29 a-OH OH B-D-fuc a-L-tha-(1-4),
23 B-OH OH B-D-fuc(3-1)- B-D-glu 39 BOH  OH 8-D-glu CH30H
31 a-OH OH B-D-fuc(3-1)- B-D-glu-6"-O-acetyl B-D-glu-(1-6) )
34 B-OH OH  p-DAuc(3-1)- p-D-glu2"3 "diacetyl 40 aOH ~ OH g;’;:f‘g;’) F-D-gli-3"0-acan cH3 CH20H
43 pOH  0COCH3 “‘D’g"‘“”’}e.o.mc a1 poH  OH Jp-D-gh-(1-2-0-gu cH3 Ri
B-D-glu-(1-3) B-D-glu-(1-6)
47 B-OH OH  B-D-fuc(3-1)- B-D-glu(2-1)- B-D-xyl B-D-glu-(1-2) R,0
49 p-OH OH  B-D-fuc(3-1) BD-glu2-O-acetyy 2 M H ﬁ_DAgluA(LG)}"‘D‘g’“’“’z)p""g'“ CHd CH,0H \
55 B-OH OH  B-D-fuc(3-1)-p-D-glu-6"-O-malonyl 46 404  OH  B-D-fuc(3-1)- B-D-glu-2"-O-acetyl CH3 . =
48 aOH  OH B-D-fuc(3-1)- B-D-glu CH3 R2
a-L-rha-(1-4). -D-glu-(1-
51 aOH  OH B-D-glu CH3 44 BOH B-D-glu-(1 2)} B-D-fuc OMe
B-D-glu-(1-6) B-D-glu-(1-3)
a-L-rha-(1-4) B-D-glu-(1-2)
52 B-OH H }B-D-glu-s"-o-malonyl CH3 45  B-OH } B-D-fuc OH
B-D-glu-(1-6) B-D-glu-(1-3)
54 a-OH  OH Ac-B-D-fuc CH3 50  B-OH B-D-fuc(3-1)- B-D-glu OCH3
Rs Ry
R3
HO R3
glu CH,OH H20H CH20H
\ Rq
fuc, OH R1
R>0 R0
CH,0H CH,OH v CHz0H AL
g R1 R2 R3
R1 R2 R3 R4 R5 i S5 B-D-glu-(1-2) o .
4 aOH B-D-fuc(3-1)8-D-glu  OH B-D-glu OH B'D'9|U'(1'3)}ﬂ- e
B-D-glu-(1-2)
45 -OH -D-f OH
B |3-D-g|u-(1-3)}'3 e
50  B-OH B-D-fuc(3-1)-p-D-glu  OCH3

% 8
BhtE T 480 17 (T helper cell 17, Th17) J&A55 £ T 4l g ( regula-
tory T cell, Treg ) 240 Hi S 1L 4 240 JE PR 2647 A ) & B0 4
A a ] LAY R BUA P Th17/Treg 40 i ~F-#5 5 T 14 11 40 i
A& —17 (interleukin — 17 1L - 17) . H 40/ 2 - 23 (interleu-
kin =23, 1L =23 ) Fl TNF — o (3R, X AT REZ L BA B
ABVERIRYE A o Sl ML HER AR P HT SIS 1 a 1
I 07T BE A ik 3R 5244 (oxytocin receptor, OXTR) , 33 iz
SEHIGAE M L L ZS T L A A Y S A U R
F2 AT (brain — derived neurotrophic factor, BDNF) 1 £5 4= K
T (nerve growth factor, NGF) £ [ F23A 7K, BATHT RIS K BRI 0
AIREAR 1 57 LA R AN AT LA 15 BDNF 25 K-, [l 34 g
B Ras fHE M) C3 WEZIKY 1 (ras — related C3 botulinum
toxin substrate 1,Racl )/LIM i 1 (LIM kinase 1,LIMK1)/%%
YIFE 1 (cofilin) 1 % , 35 B2 1k LIMK ( LIMK phosphorylation,
p - LIMK) \#§#&1k cofilin ( cofilin phosphorylation, p — cofilin ) &

190

SeW R R I AE

FVEE R KT, B0 /N BRI AT 2 70 S it 33 e 4 440 £
FH, 2@ 0 40 6 R T T R R AAE R 3R BRI
o1 2239 5T S 2 RIS AR T AR K
3.3 HimMEER

SR 2 A B B R VR o 38 i R A A A R 57
PR RS a FISEWRAE d X T 4R M EA 1
W5 AR T RVE R o X R RT e R e T A A
(R T BE I L) T A R A AR AL S iR A 7 A 1Y o BBAh , S BT
d B m] el b ok i i ZAEAE K I 1T (insulin - like growth factor
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