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[ Abstract]) Bupleuri radix is the dried root of Bupleuri radix or narrow-leaved
Bupleuri radix of the umbelliferae family, and it is the most commonly used traditional Chinese
medicine, which was first published in Shennong's Classic of Materia Medica. It has a variety
of pharmacological effects such as anti-inflammatory, antioxidant, hepatoprotective, antitumor,
antidepressant, et al. In the modern study, the extract of Bupleuri radix mainly includes a variety
of chemical components such as Bupleuri radix saponin, flavonoids and volatile oil. By reviewing
the relevant literature at home and abroad, this paper summarizes the research progress on the
chemical composition and pharmacological effects of Bupleuri radix, and points out the future

research direction to provide a certain reference basis for the subsequent research.
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Figure 1. Structural formulae of the main saponins in Bupleuri radix
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Table 2. Flavonoid compositions in Bupleuri radix
JF5 WEY AR i CASS ER PN
1 SRR E 3-O-p-D-Hi BT Cy,H,,0,, 478.40 5041-82-7 [5]
(isorhamnetin-3-O-B-D—glucoside )
2 3,5.6- = K47 7-— H E I C,sH3,05 360.00 - [5]
( 3,5,6-trihydroxy—4’ ,7-dimethoxyflavone )
3 KA (narcissus ) CosH3,014 624.54 604-80-8 [5]
4 F 2K (isorhamnetin ) CeH 0, 316.26 480-19-3 [7]
5 AR (isoquercitrin ) CyH004, 464.38 21637-25-2 [7]
6 Wit Bz ( quercetin ) C,Hy04, 448.38 522-12-3 [7]
7 11 Zs® ( kaempferol ) Cy5H,004 286.24 520-18-3 [7]
8 T (rutin) CyHyy01 610.52 153-18-4 [10-11]
9 KEREZE (luteolin ) CysH 006 286.24 491-70-3 [10-11]
10 iz 25 (quercetin ) CysH,40, 302.24 117-39-5 [10-11]
11 F2% 2 (apigenin ) CsH 04 270.24 520-36-5 [10-11]
12 FLIAI 2 (vitexin ) CayHyO10 432.38 3681-93-4 [10-11]
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Table 3. Composition of volatile oils in Bupleurum officinale

5 EY 3 S CASS e PN
1 AR (azulene ) C,oHq 128.17 275-51-4 [5]
2 LIRTHHE (citronellyl acetate ) C,H,,0, 198.30 150-84-5 [5]
3 o—FAHIEE (a—terpineol ) CoH50 154.25 98-55-5 [5]
4 F:#A (cadinene ) CysHa, 204.35 60305-17-1 [5]
5 y—HERME (y—cadinene ) CsHye 206.37 29350-73-0 [5]
6 5—+—ili ( 5—undecanone ) C,,H,,0 170.29 33083-83-9 [5]
7 TR JEPI R [(E)-geranylacetone] C3H,0 194.31 3796-70-1 [5]
8 o—E M (a—humulene ) CsHa, 204.35 6753-98-6 [5]
9 khusilol C,Hy0 204.31 3877-79-0 [5]
10 HAZEEE (patchouli alcohol ) CysHy0 222.37 5986-55-0 [5]
11 y-murolene CsHa, 204.35 30021-74-0 [5]
12 2-HI LA ( 2-methyleyclopentanone ) CeH,00 98.14 1120-72-5 [5]
13 B IRIETE (myrtenal ) CH,,0 150.22 18486-69-6 [5]
14 SEHIEE (isopulegol ) CoH 0 154.25 89-79-2 [5]
15 KA (pulegone ) C,oH,0 152.23 89-82-7 [5]
16 FHMATER ( menthone ) C,oH,;50 154.25 89-80-5 [5]
17 FEAERE (nerol ) C,oH,;s0 154.25 106-25-2 [5]
18 FEE S (thymol ) C,H,,0 150.22 89-83-8 [5]
19 isopinocamphone C,oH,;60 152.23 18358-53-7 [5]
20 a—BEPE A (o —cubebene ) CisHyy 204.35 17699-14-8 [5]
21 B MM (B —selinene ) CsHyy 204.35 17066-67-0 [5]
22 B-HAANE ( B-cedrene ) CisHa, 204.35 546-28-1 [5]
23 Y405 (y—patchoulene ) CsHa, 204.35 508-55-4 [5]
24 Bt (geraniol ) CoH 50 154.25 106-24-1 [5]
25 B T (acoradiene ) CsHy, 204.35 28400-13-7 [5]
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26 RIS (B-guaiene ) CysH,,y 204.35 88-84-6 [5]
27 J R (patchoulane ) CsHye 206.37 19078-35-4 [5]
28 Bt ( B-eudesmol ) C,sH,0 222.37 51317-08-9 [5]
29 JZ—F B (trans—carveol ) C,0H,,0 152.23 18383-51-2 [5]
30 k4 WA ( myrtenol ) C,oH,0 152.23 19894-97-4 [5]
31 (E)-B-& & WM [(E)-P—farnesene] CsH,, 204.35 18794-84-8 [5]
32 [EFhHER ( nootkatone ) C,sH0 218.33 4674-50-4 [5]
33 o—MMF ( o—thujene ) CioHyg 136.23 2867-5-2 [5]
34 B-EEPEMiHA ( B—cubebene ) CsH,, 204.35 13744-15-5 [5]
35 P44 (P—cymene ) CoHy, 134.22 535-77-3 [5]
36 4-H L3 Bl ( 4-methyl-3-heptanone ) CgH 0 128.21 6137-11-7 [5]
37 21K ( 2-n—pentylfuran ) CoH,,0 138.21 3777-69-3 [5]
38 LW (levoverbenone ) CoH.0 150.22 80-57-9 [5]
39 a4 (o—elemene ) CsHyy 204.35 5951-67-7 [5]
40 K47 (longifolene ) CsH,, 204.35 475-20-7 [5]
41 (Z)-6-T-J i [(Z)—6-nonenal] CoH,0 140.22 2277-19-2 [5]
42 FF ( fenchone ) CoH, 0 152.23 1195-79-5 [5]
43 o-FBIAMR (o« —guaiene ) CsH,, 204.35 3691-12-1 [5]
44 G A WA ( farnesylacetone ) C,sH300 262.43 762-29-8 [5]
45 (-)-FF T [(-)—carvacrol | C,oH,;c0 152.23 2102-59-2 [5]
46 F# s (alloaromadendrene ) CsH,y 204.35 25246-27-9 [5]
47 FEAEAREE (nerolidol ) C,5H,0 222.37 7212-44-4 [5]
48 2,4-28 I (2,4-dodecadienal ) C,H,0 180.29 21662-16-8 [5]
49 BEE S (thymol ) C,H,,0 150.22 89-83-8 [5]
50 5,6~ &6~ 13- 2H-NE R -2~ C1oH,40, 168.23 54814-64-1 [5]
( 5,6—dihydro—6—pentyl-2H—pyran—2—one )
51 1-3EZE ( methylnaphthalen ) CHy 142.20 90-12-0 [5]
52 24—+ TR IR (2,4-dodecadienal ) C,H,00 180.29 21662-16-8 [5]
53 A -ZHE K (a—curcumene ) CsH,, 202.34 644-30-4 [5]
54 RIS (guaiene ) CysH,, 204.35 88-84-6 [5]
55 3—1E T MK ( 3-butylidenephthalide ) C,,H,,0, 188.22 551-08-6 [5]
56 AN (ligustilide ) C,,H,,0, 190.24 4431-01-0 [5]
67 MR (oleic acid ) C5H3,0, 282.46 112-80-1 [5]
58 B i (ocimene ) CoH 136.23 13877-91-3 [5]
59 2SN BE -5 - F LT A ik C,H,0 164.24 1076-56-8 [5]
( 2-isopropyl-5—methylanisole )
60 LR BE ( geranyl acetate ) C,H5,0, 196.29 105-87-3 [5]
61 MR 71 Hs (cis—caryophyllene ) CisHyy 204.35 13877-93-5 [5]
62 IEFEEE ((1-heptanol ) CH,0 116.20 111-70-6 [7]
63 PR (heptanoic acid ) C;H,,0, 130.18 111-14-8 [7]
64 ¥R (limonene ) CioHyg 136.23 138-86-3 [7]
65 125 (n—decane ) CoHy 142.28 124-18-5 [7]
66 AT HEEE (terpinen—4—ol ) CoH,50 154.25 562-74-3 [16]
67 E+—%¢ (n-undecane ) C,H,, 156.31 1120-21-4 [16]
68 J%37 ( phenylpentane ) C,Hy 148.24 538-68-1 [16]
69 AT (terpinen—4—ol ) CoH50 154.25 562-74-3 [16]
70 +H 4% ( pentadecane ) CysHs, 212.41 629-62-9 [16]
71 3,7- WS- -3 CoHy0 156.27 18479-49-7 [16]
( 3,7-dimethyl-1-octen—3-ol )
72 EC ¥ (hexanal ) CeH,,0 100.16 66-25-1 [16]

https://yxqy.whuznhmedj.com



514 Frontiers in Pharmaceutical Sciences, Nov. 2024, Vol. 28, No.3

223K3

5 EY) Y i CAS= EZ PN
73 + =% (dodecanal ) C,H,,0 184.32 112-54-9 [16]
74 CFRIWERERNR (farnesyl acetate ) C;Hy0, 264.4 29548-30-9 [16]
75 Z41% ( decanal ) CoH500 156.27 112-31-2 [16]
76 +—M (undecanal ) C, H,20 170.29 112-44-7 [16]
77 2-F#s (2-heptene ) CH, 98.19 592-77-8 [16]
78 B (citronellol ) CoH,00 156.27 106-22-9 [16]
79 3-B#f ( 3-heptanone ) C,H,,0 114.19 106-35-4 [16]
80 I ( leaf alcohol ) CeH,,0 100.16 928-96-1 [16]
81 2- M (2-nonenal ) CoH,0 140.22 2463-53-8 [16]
82 FrEEmE (citral ) C,oH,40 152.23 5392-40-5 [16]
83 1-C (1-hexene ) CeH,, 84.16 592-41-6 [16]
84 LI (perillylene ) C,oH,,0 150.22 539-52-6 [16]
85 FEAEE (ledol ) C,sH,40 222.37 19078-39-8 [16]
86 FHER (torreyol ) CsH,0 22237 19435-97-3 [16]
87 5-HR-22%5¢E ( 5-methyl-decane ) C,H,, 156.31 13151-35-4 [16]
88 T-H R+ =%¢ ( 7-methyliridecane ) C4Hs 198.39 26730-14-3 [16]
89 B ( camphene ) CioHyg 136.23 79-92-5 [16]
90 7-+ = ( 7-tridenone ) C5H,0 198.34 462-18-0 [16]
91 FEAEAEE (nerolidol ) C,5Hy0 222.37 7212-44-4 [16]
92 B-Mi TR ( P-elemene ) CsH,y 204.35 515-13-9 [16]
93 AR ( phytoketone ) C3H30 268.48 502-69-2 [16]
94 B-£1.1% Z454fi ( P-bisabolene ) CysHyy 204.35 495-61-4 [16]
95 + =%t (tridecane ) C3Hyg 184.36 629-50-5 [16]
96 +PU%E (tetradecane ) C,Hs 198.39 629-59-4 [16]
97 Wi (elemene ) CsH, 204.35 33880-83-0 [16]
98 N 5RERR (myristic acid ) C,,Hy0, 228.37 544-63-8 [16]
99 2,6- W IELE (2,6-dimethyl octane ) CoHy, 142.28 2051-30-1 [16]
100 AAARMEEE (cedrenol ) CsH,,0 220.35 28231-03-0 [16]
101 kMR (palmitic acid ) C6H3,0, 256.42 57-10-3 [16]
102 5-3-EH (8—3—carene ) CioH 6 136.23 498-15-7 [16]
103 B-A11H (B-caryophyllene ) CsH,y 204.35 87-44-5 [16]
104 B-JRM (P-pinene) CioHyg 136.23 127-91-3 [16]
105 W ( cyclohexanone ) CeH 00 98.14 108-94-1 [16]
106 2-H1H+ 4% (2-methyldodecane ) C5Hyg 184.36 1560-97-0 [16]
107 +-LJf ( 1-heptadecene ) C;Hsy 238.45 6765-39-5 [16]
108 y-#AH (y—terpinene ) CoH6 136.23 99-85-4 [16]
109 A (myrcene) CioH e 136.23 123-35-3 [16]
110 FHE (carvacrol ) CoH .0 150.22 499-75-2 [16]
111 58 (linalol ) C,oH,40 154.25 78-70-6 [16]
112 3.8-"H 34—k (3,8-dimethylundecane ) C3Hag 184.36 17301-30-3 [16]
113 TR (aromadendrene ) CysHoy 204.35 489-39-4 [16]
114 2-HEEZIREE (2-methyldioxane ) C, Hyg 240.47 1560-92-5 [16]
115 a-JEM (a—copaene ) CysHyy 204.35 3856-25-5 [16]
116 a-7kWg (o—farnesene ) CsHyy 204.35 502-61-4 [16]
117 4-FNEIEHER (4-isopropylbenzoic acid ) CoH,,0, 164.2 536-66-3 [17]
118 4,8- " HIIE|=J% (4,8-dimethyltridecane ) CsH, 212.41 55030-62-1 [17]
119 IEPHEE (n-heptaldehyde ) C,H,,0 114.19 111-71-7 [17]
120 IF2F (n-octanal ) CgH, 0 128.21 124-13-0 [17]
121 8—HIH+-LJ¢ ( 8—methylheptadecane ) CgHsg 254.49 13287-23-5 [17]
122 IEJ%B2 (n—pentanoic acid ) CsH,,0, 102.13 109-52-4 [17]
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123 T FikE (n—pentadecane ) CysHs, 21241 629-62-9 [17]
124 1-F3E-4-(1-H 3L 2R3 PR O s CoH,50 154.25 138-87-4 [17]

[1-methyl-4—(1-methylvinyl) cyclohexanol]
125 IETJubE (n-nonadecane ) CoHy 268.52 629-92-5 [17]
126 34- " HEILE C,H,,0, 168.19 93-03-8 [17]
( 3,4—dimethoxybenzyl alcohol )

127 3,3,5-=H Pkt ( 3,3,5-trimethylheptane ) CoH, 142.28 7154-80-5 [17]
128 2,5- " HIEATUEE (2,5-dimethyl tetradecane ) C¢Hiy 226.44 56292-69-4 [17]
129 1ET-EHE (n-heptadecane ) C,Hy 240.47 629-78-7 [17]
130 3-HIEE 4% (3-methyl dodecane ) C,3Ha 184.36 17312-57-1 [17]
131 +75%¢ (hexadecane ) CHs 224.43 629-73-2 [17]
132 IEF-FR ( N-nonanoic acid ) CoH 50, 158.24 112-05-0 [17]
133 C.fi# ( hexanoic acid ) CeH,,0, 116.16 142-62-1 [17]
134 3EER (bitter ) CsH 40, 144.21 124-07-2 [17]
135 J2-2-F-UM2 ( trans—2—nonenoic acid ) CoH 0, 156.22 3760-11-0 [17]
136 M8 ( phenol ) CeH:0 94.11 108-95-2 [17]

Figure 3. Structure of the main volatile oil
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Table 4. Major sugar components in Bupleuri radix

7= EY T i CAS= E=PTN
1 HEE# ( mannose ) CeH 404 182.17 69-65-8 [20]
2 FZE (rhamnose ) CeH 406 182.17 6155-35-7 [20]
3 2EFMHIERR ( galacturonic acid ) CsHyO1 546.39 6037-45-2 [20]
4 HWEIHE (glucose ) CeH 50, 180.16 58367-01-4 [20]
5 BRIHAAAE (arabinose ) CsH,,05 150.13 147-81-9 [21]
6 AHE (xylose ) C4H 405 150.13 58-86-6 [21]
7 2£FBE (galactose ) CyoH; N0, 505.48 381716-33-2 [21]

PRSI, DITTSAR R . IVARAE 1 26 (n) i | i
(IS IRAEAR . SE0] T A 25 Z I 56 AF 58 3IE 52
T HX F ARG A M P, Zhong 25 P71 5T
RINGEEH AT A AT REIE LA AN T Fr i v i A
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Figure 4. Structure of monosaccharides in Prfe W R R e SR LT, FEAR AL
Bupleuri radix il UL 6.
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Figure 5. Diagram of the anti-inflammatory and antioxidant mechanism of Bupleuri radix
E: 1L G@mped~%& (interleukin) 3 MAPK. 2% )& E4L% &84 ( mitogen—activated protein kinase ) ; ERK: a9} & G ik (extracellular
signal—regulated kinase ) ; JNK: c—jun& kK 35885 (c—Jun N—termindl kinase ) ; HO—1: st %k & 4B —1 (heme oxygenase—1) ; GST: &ptH
JkS—4#:45 84 ( glutathione S—transferase ) ; NQO1: Bt AL FEE1 (quinone oxidoreductase 1) ; SOD: # &AL ALESF (superoxide dismutase ) ;
CAT: it &AL EAFs (catalase ) .
x5 K EEMEBRIERNE
Table 5. Anti—-tumor mechanism of action of Bupleuri radix saponin

75 2oy PR 44 R B AF = 8 % EZPUIN
1 SERIRAEA L SEMIRHED  BYE EGFR/PI3K/Akt, Aki/mTOR ., #IHIB2-"5 &2k [44-46]
2 LEWIRHD. SeHlRHA FUIYE MDA-MB-231, Aki/STAT3 [47-48]
3 e EATA =gy PI3K/Akt/mTOR [49]
4 LEHE B4 EipiE PI3K/Akt/mTOR [50]
5 LEE D i NF-«B/NLRP3/Caspase—1/GSDMD [51]
6 SEHIEH B2 JH98 VEGF/ERK/HIF-10, [52]
7 SEIEATD T E N MAPK [53]
8 SEBA RATBL WEREAn Mg Hedgehog [43]
9  HEHIRAFD B p53 [54]
10 SEERATD B i EGFR/p38 [55]

E: EGFR: £ & A K KT 24k (epidermal growth factor receptor) ; mTOR: "i35L#h4h & 5 L& G ( mammalian target of rapamycin ) ;
MDA-MB-231. AZMWEIUREMILE; STAT3: 1558 F44 F 8 EB F3 (signal transducer and activator of transcription 3) ; Caspase—1: 4~
B ARER B R AR BR B K fEBE—1 ( cysteinyl aspartate specific proteinase—1) ; GSDMD; S /&% &D (gasdermin D) ; VEGF: fmd Rk A KA
“F ( vascular endothelial growth factor ) ; HIF=1a: 1&#i%FH-F1a (hypoxia inducible factor—1a) .
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Figure 6. Lipid—lowering mechanism of Bupleuri radix

iE: FAS: IRy & (fatty acid synthase) ;
2.6 HTINAR
SR N i 2 2 %) 5 ) 3 AR e e O i 420
B, HURANIRZARI T T . Wang K
SEHH AT A T HE 0 R TEFTEFQX#A'?‘%.% ( brain—
derived neurotrophic factor, BDNF) | #f R fk i)
cAMP%5 5 A ( cAMP-response element binding
protein, p—~CREB) #1 B TR CL A RS -2 3EH ( B—cell
lymphoma-2, Bel-2) Wik, &AL Bel-2 £ X
5 M (Bel-2 related X protein, Bax) . Caspase-3
UK, BRI B IS A IVARREA Ty, v S
ZICIIT, RAE 5 MBI 22 8] B IR T AF >k
WRRIZ T, ST g0 58 AE P 40 Y T 7Y
HE RS M BB 7 HE IR IT BOR . Gao 55 1 BF
FER IS D 24 v RAE /D BN 5 40 i
(BV2) "1 K48 HEHZ RALEFIRIE, MHI5E/
PRBOE I HBGE SRS, IR FEAR NLRP3 2
K, AEA RS A] T A4 Gl e IS B AT B

tﬁﬁg
Y wmen

]

- Ba2 ) }
I BDNF
B P-CREB | I BV24IR

; K481§3§ 23 I

/.l DA

i NLRP3

i

LDL: &% ERE%& 8 (low—density lipoprotein ) ;

BDNF l

HDL: &% EM5% @ (high—density lipoprotein )
PR Seiitonl fedEpp 2o A KR A, DL
B SEsRARA Za ¥ . Tong 55V AF 5 & B 48
A R B OE Tet FH M8 0 SN 460 1 ( Tet
Tetl ) /Notch 18 ¥ it
A /Delta B8 14 3 ( Delta-like protein 3, DLL3) 12
i, PEHEE A, TR g AL S
N BB v R AT IARE
2.7 HERA

TR S — M2 RGN, SERATE MRS xt
TR IR T BB — AL Ye 4 TR
DU A 375 5 R SRR Y e IS R A ] D i A
p—mTOR FIHEER AL 70 kDa AR 11 S6 B |
IL-1B 1 TNF-a B3R 3K 7K F->Fe B & A 1™
PR RS [E]) . Hong 25 17 i 358 18 P -
TR R BB e RS s 1 A ] A FRAARS B
NS AR KA B UR ARSI TR] - 52T
PER AT OV E PRI 1 W% 7

methyleytosine dioxygenase 1,

ILs
GABA
( __x. - =
L1 EWE 1 i |
o

i 1
. | R -

el X

]

|

B7 SEEARIHTINERERA(E RALE

Figure 7. Mechanism of antidepressant epilepsy of Bupleuri radix

E: GABA: y—RJLTE (y—aminobutyric acid )
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