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Research progress in chemical compounds, pharmacology in anti-digestive
system cancers, and herbal pairs of Akebiae Fructus
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Abstract: Akebiae Fructus, a Wudang local Chinese medicine, has various pharmacological effects such as anti-inflammatory, anti-
bacterial, anti-cancer, and anti-depression effects. Its compounds include triterpenoid saponins, chlorogenic acid and others. It is
clinically used to treat liver cancer, gastric cancer, breast cancer, prostate cancer and other cancers in the forms of formulas,
espcially, digestive system cancers. In this study, we reviewed and summarized the chemicals, pharmacology in anti-digestive
system cancers, and herbal pairs in clinical compatibility, it is expected to provide some reference for clarifying the active
ingredients of Akebiae Fructus that exert pharmacological effects. The summary of anti-digestive system cancers pharmacology and
mechanism of action is expected to play a certain role in the further study of anti-digestive system cancers mechanism of Akebiae
Fructus in the future. Akebiae Fructus often plays a therapeutic role in the form of compound in clinic, and drug pairs are the basic
constituent units of compound. The summary of commonly used drug pairs of Akebiae Fructus in clinic can provide a basis for
complex compound research and a certain reference for the clinical use of Akebiae Fructus.
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Table 1 Triterpenoid components in Akebiae Fructus

T 2R Pt L Pt 222k
1 saponin P;; isomer Cy;HgOos (SRR LR E T 19
2 mutongsaponin B C5,H;,055 FH BT~ R 2o 19
3 arjunolic acid-3-O-Ara-28-0-Glc-Gle-Rha-Ara Cs5:Hs;0, BV R H T 19
4 mutongsaponin B isomer C;,H;,0,; X HBYIHBR B 19
5 saponin P, isomer Cy;HgOss FTYTARE A R 2 7T 19
6 mutongsaponin B isomer CoHp0, 25 HIBTYLAGA- R 2 o0 19
7 scheffoleoside A isomer CysH:504 BT YT AR 24 7T 19
8 saponin Py C,;H.,0, FHTHA IR 2T 19
9 scheffoleoside A isomer C,H0, (SRR LR E T 19

10 saponin P, Cs3HgO0s L HBYIHAER 2 19
11 patrinia saponin H; CosH 0605 WEBEEF LR T 19
12 scheffoleoside A isomer CysH O\ By AR A= R 2 7T 19
13 saponin P;; isomer Cs;Hg 055 R VT R A~ 1 e T 19
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14 akemisaponin F isomer Cs,HgO,3  2a,3B-dihydroxy-23-oxo- 19

30-norolean-12,20(21)

-dien-28-oic acid
15 B FEIR-28-0- R 25 WE (1-4) 3 %105 (1-6) 3 ) 4 CyHy0, BT A~ IR e H T 19
¥ (scheffoleoside A)

16 hederagenin-3-O-Ara-Rha-28-O-Glc-Rha Cs3Hg0,, HHBEEEIC 19
17 akemisaponin F Cs,HgO,5 20, 3B-dihydroxy-23-o0xo- 19

30-norolean-12,20(21)-

dien-28-oic acid

18 scheffoleoside A isomer C,sH01o (5PN N LR E T 19
19 hederagenin-28-0-Gle-Glc-Rha-Ara/Xyl C4;HgO,, WERBEETE 19
20 arjunolic acid-3-O-Ara-Rha-28-0-Gle-Gle Cs;HgOss BT~ IR B H T 19
21 sieboldianoside A CeiH,0,05 WEREH T 19
22 saponin E isomer C,,H,0,, HHEBER T 19
23 hederagenin-3-0-Xyl-Ara-28-O-Rha-Glc-Glc CssHosO0n R T 19
24 akeboside St, CsoHeOs WHEBREHE T 19
25 akebiaoside K isomer Cs;HgOy3 20, 3B-dihydroxy-23-oxo- 19

olean-12-en-28-oic acid
26 saponin Py, Cs;HgO,, HHEBEREIC 19
27 saponin E C,,H;,0,, WERBEETEIC 19
28 saponin P, isomer Cs;HgO, WEEET T 19
29 akebiaoside K Cs;HgOy3 20, 3B-dihydroxy-23-oxo- 19

olean-12-en-28-oic acid
30 saponin D C,H40 4 HHEBREIC 19
31 kalopanaxsaponin D CesH 06050 SRR BT 19
32 gypsogenin-3-O-B-D-xylopyranosyl-(1—>2)-a-L-arabinopyranosyl-  Cy,Hg,0,, ¥ EESE T 19

28-0-B-D-glucopyranosyl-(1—>6)-B - D-glucopyranoside
33 saponin Py, isomer C4;HgO,, WHEBER T 19
34 hederagenin-28-0-Glc-Glc-Rha C,H50 45 WERBEEE T 19
35 hederagenin-28-0-Glc-Glc-Rha CysHo50y5 (Y XN 19
36 hederagenin-28-0-Glc-Glc-Rha-Ara/Xyl Cs3H0n WS T 19
37 saponin P}, isomer Cs;HgO5, WERBEET T 19
38 saponin Py CsoHyg05 FIEAR R T HE T 19
39 hederagenin-28-0-Glc-Glc-Rha C,Ho50 4 WHEERT T 19
40 oleanolic acid-3-0O-Ara-28-0-Glc-Glc-Rha-Ara/Xyl CssHo, O, F R BT T 19
41 hederagenin-28-0-Glc-Gle-Rha-Ara/Xyl Cs;Hg0,, WHRBERIC 19
42 hederagenin-3-O-B-D-xylopyranosyl-(1—>2)-a-L-arabinopyranosyl-  C,H;,0; W R T 19
28-0-B-D-glucopyranoide

43 yuzhizioside IV C5H;,0,, FIAR R B H T 19
44 oleanolic acid-3-O-Ara-Rha-28-0-Glc-Glc Cs;H O, FERER BT 19
45 saponin C C, HgO45 WEERT T 19
46 oleanolic acid-3-0O-Ara-Glc-Gle-28-oic acid C,;H,0,, F R B T 19
47 arjunolic acid-3-O-Ara C;eHgOx BT MEA— PR 24 19
48 scheffoleoside A isomer CpHuOs  EFPHIH IR EH T 19
49 hederagenin-3-0-Ara-Ara-28-Gle-Gle-Gle CsoHosOs WEREEE T 19
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50 3B-La-L-arabinopyranosyl-oxy | olean-12-en-28-oic acid O-0-L- Cs;Hg60y FHRR BT T 19

rhamnopyranosyl-(1-—>4)-0-B-D-glucopyranosyl-(1—>6)-B-D-

glucopyranosyl ester

51 oleanolic acid-3-0-Ara-Glc-Gle-28-oic acid CiH;60, FIRR BT T 19
52 oleanolic acid-3-O-Ara-Ara-28-0-Glc CyH.,0,6 FER R BT 19
53 oleanolic acid-28-0-Glc-Glc-Rha-Xyl/Ara Cs;Hg0,, FER R BT 19
54 cussonoside B C,H:0,, FHER R 2o 19
55 oleanolic acid-28-0-Glc-Glc-Rha-Xyl/Ara Cs;HgO, FER 2 19
56 saponin B isomer C,HgOy, HHEBREEIC 19
57 akeboside St, isomer C,HgO0n WERBEEE 19
58 hederagenin-28-0-Glc C3Hs0, WERBEETE G 19
59 R T 431~ 2 Carjunolic acid) C3H,05 BIYT R A= R B 7T 19
60 saponin Pg C,H-,044 WHEERTT 19
61 hederagenin-3-O-Ara-Rha-Glc C,H-,0 HHEBEEC 19
62 saponin B isomer CyHgO) WHREBERTC 19
63 saponin B C,HeOy, WHRBERC 19
64 akeboside St, CyHeOn W R T 19
65 saponin B isomer CyHy O, (Y XN 19
66 saponin A isomer C3sHsO5 WERBEETE T 19
67 saponin A C;5H;,05 AR R T 19
68 norhederagenin-3-0-Ara-Rha-Gle-28-oic acid C4H,6046 LHEHFRE R 19
69  gypsogenin-3-0-B-D-xylopyranosyl-(1—>2)-a-L-arabinopyranoside ~ C,Hg,O,, 2 /TR T 19
70 akebonoic acid-3-0O-Ara-Rha-28-oic acid CyHgO4, AR EH e 19
71 saponin Py isomer C4HeO1r F R 2T 19
72 gypsogenin-3-0-a-L-rhamnopyranosyl-(1—>2)-a-L- C,Hy,O,, VSRS = TH 19
arabinopyranoside
73 2a, 3B- FRRE-23-F LSRR -12-04-28 iR (2a, 3B-dihydroxy-23-  CyH,Os  2a,3B-dihydroxy-23-oxo- 19
oxo-olean-12-en-28-oic acid ) olean-12-en-28-oic acid
74 saponin Pg C,HgO4, FHER R 2T 19
75 CP, CyH,,05 FHERIR B T 19
76 CP,, isomer C,Hg Oy, FERR BT 19
77 quinatoside C isomer CyHe O, EHEEREE T 19
78 quinatoside C C,Hg Oy, LHEEREH T 19
79 saponin P, C,Hi O, FHRR BT T 19
80 CP,, CyHeOy FHCRBR BT T 19
81 CP,, isomer CyHeOy, FHCRBR 2T T 19
82 % 7 217 JC (hederagenin) CyH,50, R T 19
83 quinatoside A Cy5H,0, PN EY =S W 19
84 22 71 AT J6 (gypsogenin) CH,0, ¥ E=SE T 19
85 FrIB AR (oleanolic acid) CsHy05 FrHRIR B T 19
1.2 HEm s P o o] 201 < 3- o0 A T T IR L 4- b e O A 2

WP E=mRtbamEma 4 f, 78R L S5- 00 HE B A E T R D L BE RO D
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Table 2 Non-triterpenoid chemicals in Akebiae Fructus
G EA s aFR 25 RN

1 5=l 2 7 2 ( 5-caffeoylquinic acid) C,eH,40, BRI ETE 19

2 3- W HERE 2 7 R (3-caffeoylquinic acid) C,¢H 50 AWK (ETIR) 19

3 3-caffeoylquinic acid isomer C,H,0, HHLRRIS(E TR 19

4 4-caffeoylquinic acid isomer C,6H,00 HHLERIE(ETER) 19

5 A-WNHER; 25 7 R (4-caffeoylquinic acid) C1eH,50 AR (T 19

6 1,3- - mEREZE T /& (1, 3-dicaffeoylquinic acid) C,sH,,0,, HHRF(ETR) 19

7 3,5- WHEREZE 7 R (3, 5-dicaffeoylquinic acid) C,sH,0,, HHLRI(ETER 19

8 3, 5-dicaffeoylquinic acid isomer CysH,,01 AWK (ETIR) 19

9 4,5- " IIHEREZE TR (4, 5-dicaffeoylquinic acid) C,sH,,0,, AN (ETIR) 19
10 1A R (glutamate) CHNO, TR 24
11 222 (serine) C,H,NO, IR 24
12 % R (histidine) CHyN;0, IR 24
13 HE& R (glycine) C,H,NO, TEER I 24
14 Jili & & (proline) C;H,NO, R irEs 24
15 % (alanine) C,H,NO, R e 24
16 fi% 2 % (tyrosine) C,H,NO, RIEIRIS 24
17 L-- I E R (L-cysteine) C,H,NO,S R e 24
18 J & R (threonine) C,H,NO, TR 24
19 A% R (valine) C;H,NO, eI 24
20 HZ R (lysine) C:H,,N,0, IR 24
21 S5 R (leucine) CH;NO, TEEIR I 24
22 St R R (isoleucine) C.H:NO, HEmR 24
23 F il & i (methionine) C,H,0,NS IR 24
24 KN & R (phenylalanine) C,H, NO, IR 24
25 &% % (tryptophan) C,H,,N,0, R e 24
26 RAZ R (aspartic acid) C,H,NO, R e 24
27 fi% I (tyrosol) C:H,,0, [lEEs 25
28 X ¥ 32K R (p-hydroxybenzoic acid) C,H,0; AR 25
29 Ji JLAS R (protocatechuic acid) C,H0, HHLERIE 25
30 Rl 81 % (ferulate) C,,H,,0, EEpIN T ES 25
31 27 5t K F (salidroside) C,.H,,0, Tk 25
32 4T & AT (syringin) C,,H,,0, TR CRB R 25
33 K 7K £ I+ B(calceolarioside B) CyH,0,, IR L EE R 25
34 FERETR (palmitic acid) C,H:,0, HHLERK 26
35 -7+ i i ( B-sitosterol) C,H;,0 TR S ) 27
36 7. {#§ B¥ (stigmasterol) CH,0 B RS CES ) 27
37 7% [ 2. % (esculetin) C,H,0, KNREFCEEZZ 27
38 AR B %% & (hymexelsin) C,H,0,; RNREEGTH) 27
39 AR E 251 (scopolin) C,¢H 50 FNREEGTF) 27
40 7 Je AR (geniposidic acid) CH,,04 BRI Tk il 2% 27
41 #HEE |~ (daucosterol) C3sHe O, RIS CE I 27
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Table 3 Pharmacological research on active compounds, fractions and formulas of Akebiae Fructus against digestive

system cancers
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7 A HUH A 28 G iR AH ST U DL LR 3
FA SR AT AL 2R G AR I LR L 1

% P Zit e i S AR & R z
=X H SCik
Kz (SW480) o E R 5~80 pg-mL ™ BB ¥ N-cadherin; ¥ 22
{245  Vimentin; v Snail; v
iL#  STAT3; v MMP-9; ¥
MMP-14
B % (HGC-27) A EEBEE I 25~50 mg-L™' JAMARL ¥ Bel-2; v PARP; A 23
Wi Bax; A Bax/Bcl-2; 4
EHiT E-cadherin; v N-
% cadherin; v vimentin;
¥y PI3K/Akt
JH-Je 77N F G =) I JH- S BHTHR 31
i IE
fiT 3 (SMMC-7721) A TR ICy52.07 mg-mL ' TS v Bip: A p62: ALC3B 32
1I/LC3BII/I
HFE (SMMC-7721) ah T T RS 1C5,2.09 gL '(72 h) JHT: AIKBas Ap-JNK; ¥ 33
Bip: v Chop
JiT 9 (Bel-402 . SMMC- WA o-EERTE 10~30 umol-L " T A Noxa; 4 p53 34
7721)
HFJE AN (SMMC-7721.  RAFT o-3 &k B H AR 10~20 pmol- L' TS A Mstl; A Latsl; v 35
HepG2.Huh?7); fRpME A4k AN 5 mgkg ! YAP; A Bax
£ HepG2 BALB/c # i,
T ft R i 2
¥ (SMMC-7721) WA ot R 25~50 pmol-L ' BRBETS ¥ GSH; v xCT; v 36
GPX4; # DMTI1; 4
ROS
JFF# (HepG2) AN TR IR 375~750 pg'mL "’ JAWIEL v CCND2; v CCNB1; 37
i v CCNE1; v Mdm2;
A p53
95 SMMC7721 RN AR 0.30 g'kg ! JE HARA v IxBa; ¥ p-IkBa 38
Balb/c #f RS 9 i
T fA4h-(HepG2Hep3  TRAFI  o-# #5k BT 4R 1~21 pmol-L ' T# v PAF/PTAFR; v 39
B.Huh7,Hcclm3) ; {4 [N &N 5 mgkg STAT3/MMP-2
M-t Heelm3 BALB/
o W B RS AR A5 2
JiF ¥ (HepG2) AL SR TR A 1C5,2.60 gL '(24h)  F4H%E A CAPNSI1; A SEPPL; 40
Bt 1= A ITGA2
255t
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T
sh i R AN-(HCT116, RN o-% BB R fAHNC,9.32~9.39umol - FTZ;  AROS; vy MMP; A 44
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2276 umolL '24 h ;4& N
2.0 mg-kg ™'
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HCT15, DLD-1) 2y
I
e RAh-(HCT116.  RWA o-F EREE T A&HN5~20 pmol- L' Wik v Bel-2 52
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AROS; v GSH; ¥ 57
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12385 PI3K/Akt
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4k 5~20 pmol-L T v GSH; y ATP; 4 59
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Fig. 1 Schematic diagram of mechanisms of Akebiae Fructus against digestive system cancers
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