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Abstract: Jixueteng (Spatholobi Caulis) is a kind of vine traditional Chinese medicine, which has a long history of medicinal use in
southern China and Southeast Asian countries. Studies show that Spatholobi Caulis has complex components, mainly including
flavonoids, phenylpropanoids, phenolic acids and other components, which have the activities of regulating blood system,
antioxidation, antitumor and anti-virus. The chemical constituents and pharmacological effects of Spatholobi Caulis were summarized,
and the quality marker (Q-Marker) of Spatholobi Caulis was predicted based on the uniqueness of chemical constituents, medicinal
properties, efficacy, blood components and component measurability. The results showed that flavonoids such as catechin, genistein
and formononetin, phenolic acids such as protocatechuic acid and gallic acid, anthraquinones such as aloe-emodin and steroids such
as 3-hydroxystigmasterol-5-ene-7-one, coumarins such as angelicin and spasuberol C could be used as the main Q-markers of
Spatholobi Caulis, which provided scientific basis for the quality evaluation of Spatholobi Caulis.
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Fig. 1 Chemical structures of flavonoids from Spatholobi Caulis
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Table 1 Flavonoids from Spatholobi Caulis
%5 aEM SRR | S aw JCHR

1 BERHEE 4 | 42 FEIFPRI-6-B-3-M 15
2 74'-dihydroxy-3'-methoxyisoflavone 5 | 43 34 7-trihydroxyflavone 11
3 EWEFRA 6| 44 »T 5
4 74'-dihydroxy-8-methoxyisoflavone 7| 45 EhEER 4
5 MR 6 | 46 2-(5)-6,7,3'5'-tetrahydroxyflavanone 16
6 afromosin 8 | 47 HBEE 14
7 8-HEHE 5 | 48 (25)-7-hydroxy-6-methoxy-flavanone 9
8 cajinin 9 | 49 7-hydroxyflavonone 17
9  odoratin 8 | 50 AMhEE 7
10 7,4'-dimethoxyisoflavone 51 51 2-8)-7,3",5-trihydroxyflavanone 16
11 daidzin 7| 52 XEE 11
12 2-FRRERRIRR 5] 53 HAAR 11
13 8-O-methylretusin-7-O-glucoside 5| 54 HRHR 11
14 HEHR A 5155 HEX 11
15  sphaerobioside 5 | 56 6-methoxyeriodictyol 11
16 YuklAt 5157 ZEAEREM 5
17 JEHER 6 | 58 6-methoxy-7-hydroxydihydroflavonol 8
18 BRKRER 9 | 59 3,5,7,3",5"-pentahydroxyflavanone 7
19 KEHx 6 | 60 (2R3R)-buteaspermanol 7
20 RERTER 6 | 61 ZEMEE 11
21 EWTEE 6 | 62 —HIliE 11
22 PhMEEEE T 9 | 63 JLEE 6
23 formononetin sodium 10 | 64 FILER 6
24 3’4 7T-trihydroxyflavone 1| 65 REBTILEER 6
25 HHETE Rk 9 | 66 BERTILER 6
26 4,7,2"-trihydroxy-4'-methoxyisoflavanol 7 67 KBTRILFKE 5
27  spasuberol A 10 | 68 elephantorrhizol 7
28  spasuberoside A 10 | 69 dulcisflavan 7
29  spasuberol B 10 | 70 FifR)LZHE 14
30 spasuberoside B 10 | 71 epi-afzelechin-epi-catechin 14
31 7,2' 4-trihydroxy-8,3"-dimethoxyisoflavan 12 | 72 epi-gallocatechin-epi-catechin 14
32 74'-dihydroxy-8,2',3'-trimethoxyisoflavan 12 | 73 epi-catechin-epi-catechin-epi-catechin 14
33 (3S)-7-hydroxy-8,2',4"-trimethoxyisoflavane 13 | 74 epi-afzelechin-epi-catechin-epi-catechin 14
34 (35)-7-hydroxy-8,2'-dimethoxy-4',5'-methylenedioxyisoflavane 13 | 75 (+)-catechin-(4-8)(+)-catechin-(4-8)(—)-¢epi-catechin 14
35  (35)-7,2'-dihydroxy-8,4'-dimethoxyisoflavane 13 | 76 proanthocyanidin B2 6
36  7,2'-dihydroxy-8-methoxy-4',5'-methylenedioxyisoflavan-3- 13 | 77 procyanidin Bl 18
en-2-one 78  procyanidin Cl 18
37 SBHER 10 | 79 catechin-(40-8)-ent-epi-catechin 19
38 2,4,2'4"-tetrahydroxychalcone 8 | 80 HEEIMEER 9
39 HRHER 11| 81 SRdHEHER 9
40 HEAHM A 8 | 82 medicarpin-3-O-glucoside 5

41 KU 14
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Fig. 2 Chemical structures of phenylpropanoid, phenolic acids and phenylethanol compounds from Spatholobi Caulis
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Table 2 Phenylpropanoid compounds in Spatholobi Caulis
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86 SHTARI 21 95 (75,8R)-dihydrodehydrodiconiferyl alcohol-4-O-(B-D- 22
87 spasuberol C 10 glucopyranoside)
88 L 20 96 (78,8R)-erythro-4,9,9'-trihydroxy-3,3'-dimethoxy-8-0-4'- 22
89 prestegane B 7 neolignan-7-O-B-D-glucopyranoside
90 THEIER 20 97  REMIARER 20
91 ()AL A A 20
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Table 3 Phenolic acids and phenylethanol compounds from Spatholobi Caulis
%5 aEM SCHR | i aEw SCHR
98 WETR 23 | 114 3-FEEK L FE-4-0-B-D-H I R fi 23
99 KL 20 | 115 2-(4-hydroxy-3,5-dimethoxyphenyl)ethyl-B-D- 23
100 AR 20 glucopyranoside
101 2 20 | 116 4,6-—FFHE-2-O~(B-D-Mt WA 5 B ) 2% £ 23
102 XEEORHER 20 | 117 2-methoxy-4-(2'-hydroxyethyl)-phenyl-1-O-B-D- 24
103 B LASER R R 20 glucopyranoside
104 Ji)LER 20 || 118 5-O-(p-apiosyl-(1—2)-O-p-xylopyranosyl)gentisic acid 25
105 EFFREH 23 | 119 [WF=RH 4
106  1-threo-guaiacylglycerol-8-O-B-glucopyranoside 23 | 120 34-—RILKHR NS 7
107  isotachioside 23 | 121 THER 6
108 (—)-(7R,85)-guaiacylglycerol-8-O-p-D-glucopyranoside 23 | 122 FHFERK 6
109 3,5- F A JE-4-F2 H R B -1-0-B-D-IH e 7 467 Bl 23 | 123 homovanillyl-4-oxo-nonanoate 10
110 2,6-dimethoxy-4-hydroxyphenol-1-O-3-D- 23 | 124 XREK 20
glucopyranoside 125 CHpfe R 20
1 KT A 23 | 126 WARRER IV 20
112 4-hydroxymethyl-2,6-dimethoxyphenyl-p-D- 23 | 127 MM RER 20
glucopyranoside 128 KL 7
113 glucosyringic acid 23
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Fig. 3 Chemical structures of terpenoids, steroids and anthraquinones compounds from Spatholobi Caulis
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Table 4 Terpenes and steroids compounds from Spatholobi Caulis
T e SCHR i EY) SCHER
129 blumenol A 22 138 friedelan-3-ol 8
130 vomifoliol 9-[xylosyl-(1—6)-glucoside] 22 139 3 s L 21
131 (6S,7E,9R)-roseoside 22 140 B-7 S I 21
132 VAR 20 141 7-Fi - 13 K 27
133 8,9-dihydroxymegastigma-4,6-dien-3-one 20 142 HHEE N 27
134 6,9-dihydroxy-4,7-megastigmadien-3-one 20 143 TR 8
135 A j5 T 1BE A-6-0- 5 2U-xt 2 5k PA R I 26 144 JE S -3- 24 1,2- 245 1 15
136 EHEfEE 24 145 7 48§-3,5- " )-7-B 15
137 HBER 21 146 5. {5 -4-J5-3- 1 15
O\( N )L 0
HO™ > (CHy), CH; HO (CHy)<CH; HO)J\ (CHy),4CHy
5 154 156 ]-[O 158
HO (CHay)yoCH, Ho)k(c%g(m )\(X\ K}*OH I x |
160 N=/
' 161 Gl 165
OH ]63 u 2
PN aﬁ H;C(H,C)ysz T'I/ \/K/ o) OH
/\(CH . 167 [HD/
164 O 168 0
OH 169 170
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Fig. 4 Chemical structures of organic acids and other compounds from Spatholobi Caulis
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i AS49 ALK . XS I RS U AR R4
Sigo far I8 /IS BRI B AR KR AH B B RS, R
Caspase-3 [R5, 2k 40 p g 127,

WH] 24 245 B 25 43 b R 5 106 FH B R B 1k 25 3R
HH, XS IR 25 R BE 5 | cajinin AfIITEARAE R
5516 PHBAEIE YR AT AE 2 AP L e A SGHE
AT 2 M5 T, HAE AL AT RS i 4
WIBEAR IS FE YOS 524 v (peroxisome proliferator-
activated receptory, PPARy) Z5# i FIHI 1] L R I8
A KA G AR AN PR SIS R B, X I B H )
AT LGS PPARy SRAM b6 i Ik LS 3-Ul/ 25 1
B, 755 IR AN Go HRE I s 2 i
TZB8T X8 IR 51 2K 1 73 PT FHL T DNA & BCHIT A
B3R HeLla AR5, MHIFFR RNA IRIL,

HETT A1) HeLa 20 [ 0 38 58 I (1 1 24 o o7 12090,
2.3 ImEMFImK

AL BRI JERE HE LERE IR« JhE s Bl R IR
BRI SR I R R i R I, T E i R AR
) CRER M R AN D et Foy R a3 %
2R MG ML E B FEAETE RS SRR AN
BTREZMEMS, RABGFRyTE ST, 1m
FARMIPTEM T SR IE BB LR IER . 5
LKW, WGMBKREYE SEE TR, o 1,1- 2K
- 2- =R FR R 2,2-BR - (3- £ Fk- R Ff I L -6-
TIR) — B 3k B A BORIIE FRIE T, B IS 15
THYEEZR C, AT 2 0515 5 B g ™ A2 R E
- —H R BRI E A H-2 (cyclooxygenase-2,
COX-2) MM LK G M (inducible nitric
oxide synthase, iNOS) [k Ry 58 i /ot 1) 7
A0, X I i e o W AT A AR YT R IS R A 2 H
Sl EA SR B, HATE R S A R
C R AH LB,

Liu S5OV o5 W8 %2 M Ik 73 25 1) 15 Fp 4k &4
Xt IR 2 E 3 1) RAW264.7 41 - —E AL A AR 7=
HOR AT X L SR PTR ., KIL 2,6-
dimethoxy-1,4-benzoquinone. spasuberol C. #EIA
A B ] DL AR MR A SEE F-a (tumor
necrosis factor-o,, TNF-a). iNOS Fl COX-2 %511
mRNA FIAMTERIPTL R FIFEH . Song S5
2 W I FE 7K 52 40 RT e ke 2 R L) 5 = 1
NC/Nga /NGB JR I 28 A e SV R 28 REAR S Ttz
G CRE RGBT T 408D HEE K4 ¢ +
HERBS TNF-o 57 NS BUE AL HaCaT 4
i) MAPK/AE 5% 3 5 E0E T 1/ 7-
kB (nuclear factor-kB, NF-kB) {5 5 i@ HIE K
W R AR TR RIE
24 RS

AR, N RFAT R R S MR AT 2,
2ok BB H BA RE R, a0 B
W5 W R HA PR, Ikl 1%
BARIEE, M AiaITEREA Z . 28
M ZIEEIRE R, PR NBEDUREAY . XS
X T 2 H0R A PUREHEYE, IR NS
PRy, HAERNLES e iy, Jrafb. P,
FHITP 55 510 E M2 AR SE & QiR 5 540 i
26 AR WAMFFIRI, MR I Re i A
RA 1) 7 B SRR IR 2R -G AE TR AR5 B 2(severe acute
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respiratory syndrome corona virus-2, SARS-CoV-2).
JESF R LU EE (HIV-1apas HIV-luxs2) K&
MU HSNT B3Rz 5 MAUBORs R, J8Id HEE4R) 45
ERFEWT SARS-CoV-2S-HE & 52 A A1 3 ML 5K
KR FEACRE 2 RS &, IEXRUBORN TS B
B LR a B3 RS SRR 2
M CRIT 995 55 R AT UR RS P TR AT B3 AN
B5 Jpi i 2 T BUR BEVE QWL A B DR JEAE, P22
HAETRI AR, XS e b R EEARAE R B
IS o A PR R O LRGP, PR RS i
FRE AT AR AR FEIE QLA LE 2 .
25 FRP

R A s I P 2, HOE XS EF s 28T — 5
MR A ) PUARR GRS ) (hHEARRD) SEHID
RO, WL 2R oy 0 Rl AW, X i ik

MR AN K SR8, A 58 BUsAs ACAH ¢
A5 S I B AN B IR, AT & AR A 2R T
BB AR ), ARAN SR BT, 39 I A 250
GrTERNAE 3R AT SRR B S A B A P S A A
AVBHC B 240 B B MR AU AH O PR 268 8] PR 38 1460, 3 AT fig ik
B AT G, AT S5 B G4 o XS I A 9t
KATRINGIE, HAEHMR SHTEl . S5
PURA K. FIRZGERAEF 5 v B 3 i A AT i 775 4%
FGR 2 AR B DR —F
2.6 AR

AT B 3 I A SR U I8 I #) c-Jun 24
FER Ut (c-Jun N-terminal kinase, JNK) #l p38
MAPK T AT ) 2 40 M 121471, 2 ok A v X
AL R TAH S BI T SR AP 45007 o X L TR A 3
i F A el 26 ORI AE 51 RO 2 45 0T AR
HAE RS 40 IR AZ EBEH 2 Y Notchy K
RIF REAH I 58 -1, BRI NF-xB (phospho-NF-
kB, p-NF-kB) p65/NF-kBp65. Bax & [k, Mifd
L2 cAMP [ M T 454 i H (cyclic adenosine
monophosphate response element binding protein,
CREB). p-CREB. it hZe & 77 K 15 H Kk
IKFAG al4s401
2.7 EHfth
271 AREETTHNE BRI, XS B
oy R A RS AEAEH B EA R R, 1]
YRR —Fh RIS 077 5 AR & 4 5 s SR ARG bt
. X IR BE R RE IS4 s S U AL e

AR 1 G2 IR 31500 I A4 i R R P 7
T T A EEAER, XS I 2 5% MDP1 ¢
HERBRAAE MY (et E R P e . e A B2
JHa FR G FE SR8 S e B, ARy AMIFALR B, XS
FRIE AR IR B 7 = B W RI U E A, & Bk
FA AT DA i 470 B 0 PR AN R s v, d Ak LA
42.5 1 1.002,
2.7.2 PANRORIT XS R RE S T LAY LIS i s
K, $Erm GSH-Px R S AL ARG 71, 42
g I 6T I 0453477, 38 T A1) £ 4 A 4 e 1)
A A KR 1-B1/p38 MAPK 15 Sl ik . #) 1 7Y fis
JER B 1 A SR T 24 A P 440 i 384 e B DU 47 4R 40 1)
,T/EFH[SB—SAL]O
273  BEIRIE ALK AL T & B K2 51 AR
WAL, Bl B AORE R AR S i e 22 AL I
B — RYIPEIRIGE I ARE, 2 BUNE IR IE 2 fE bl
MARFH, MASMBREDUAMN. WAR. PR FIE AN
O LA T T RO, AT AR — a7 b R s Je
HRAERIEAE 2. DA BRI FU R, M M2
HU Al #05) VEGE-A . VEGFR-2 il 5 74 4 o
BESEAR 1 [FRIA, SO0 B0 TS SR PR 5] S
IR AT, Wong SEOIF JT i IR I Jik F) 7K A
CEEHERYE B, TEEAEA =Ry, BA
EPUAA R TRE R, AT LA 2 U PR 5] S
WA LR =R E A TR B, AT S 2B v
W DRI FE RO VE A, LV VR By T e o R 2%
KEBEZER., R METmEmSE. RIS
FRPEEXIE XS -V Ry WA o 260 B LT A P A
R, BRSPS = Tk 52y, H AN ER
TR R O B2 S L e v M R TR 7K R R 0 o
P f iR, T B XS L8 P e LA 1 = 29 PR T TR
VK ZEBUHE HR 7,
274 PiEE  Kwon ZEBSUFT & DS I BE SR U
RERELIT i 24 S0 MAPK.. NF-«B A1 INK B2
b, RN XS MR T HER . LR RMEER TR
S R R E PSR N RIVE T, Hoh AR
0 0.28, RIS MR I Z By s AT
TV IR AN TR FITE R
3 BB Q-Marker BITN 434

R 1M1 4 8 R I3 i R 2, T A
TR, H (REZH) 2020 G A 6 E 0 1Bk
(1] Q-Marker, 1% % K Hh 52 Wi T X8 il fe 119 o = 42
B A 25 BB BT A AR RN SR I R, X)) &



- 6874 -

FEH 20236107 $E54% B 20 Chinese Traditional and Herbal Drugs 2023 October Vol. 54 No. 20

F - T Q-Marker FUHTHES, T ZH
TR AR 0 AT H DO E A R B R 53, 26
IR 2575 280V - o R - i 42 i s G A i 23 () 9%
IOCREE, ) d v 24 o R PR AR AR5 i DRAN A R (01620,
DRI, ARSI 6 AH S SRR BE B U 4, 2 07T
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s o DRI, 0 BU XS i F 5 S5 1) 1 43 23 A oA
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& Q-Marker [PAKHE. HSZLHEEFSIGETE 7 XY BRI
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At ER . Bl R E ) . B RS RS Ik
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F) B AR A3 R S L 1) Q-Marker o
32 M-I

rh 22 MBI AR S R 2 I B AR, 1
L7 2 e B B DR R i, AR A TN Q-
Marker FIfKHE. GMEEERT . H B, HF B
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B AL, RN IR AR AR AL ] B 5 it i
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S HER H R ARG LN, 38 (i i R (%
BT BAPUEENMGTRIGEIER, BORAEXA
PIYERUT, 351 Bk 2 B MDP1 Je AR AL & 11 1)
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hydroxyflavonone ). FyEEIE G B TR AIE X I
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R R, NS 72 25 253 E FH )
YA, Rk, BT AMSS o e fERN Q-
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5E 1 IR L SR I AE R SR AR Y B R s o, 6 1ML
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TOREE R EHEG IR A) XY ER F EHR TG
PERr . BRI, P b sy 25 RE AR RS LR ) Q-
Markero
34 WERRSTALNME

A AT I A 24 Q-Marker FHE EAFIEZ —.
W 2 4 U@ o s 20 A €4 3%  Chigh performance
liquid chromatography, HPLC ) Il & X ifil g+ 5t )L A%
MR, ILRER. BILRER. UL R KRR RS
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&, TR IR R 5 X R PR SO B R
(IR OGHE, (R 3 DL RN ik . X5
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TEAER S B R BUR B IR 5 F R s 15 &
TR 25 b, JFILRIR. LR RILRER.
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ERIPCTINE AN e NN R A R S e
B EIRARIMETE, B/ AE B AR N R PRAIT 7T,
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LR RFEWER LRy, A 2 HE5% R T Al
Fe. Mn 55 oz, X 51 i 24 BEAE A FRER A
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AN FE 2 B EAR AR, oA AR HE
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X L e Jot A A
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