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Research progress in Ypsilandra thibetica, a substitute plant of Paris polyphylla
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Abstract: The plants in genus Ypsilandra Franch (Liliaceae) have similar chemical constituents and pharmacological activities with
Paris L., the major active ingredients of them are steroidal saponins, and their pharmacological effects include antibacterial, antitumor,
and hemostasis. Therefore, Ypsilandra thibetica could replace Paris L. to some extent and alleviate its crisis. In this paper, the research
progress of the current studies of Y. thibetica is summarized. It may provide the reference for the further studies of this plant.
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Table 1 Steroid saponins in Y. thibetica

s HEWAR e
1 diosgenin
2 diosgenin 3-O-a-L-rhamnopyranosyl-(1—2)-p-D-glucopyranoside
3 diosgenin 3-O-a-L-rhamnopyranosyl-(—2)—[-L-rhamnopyranosyl-(1—4)]-B-D-
glucopyranoside
4 diosgenin 3-O-o-L-rhamnopyranosyl-(1—4)-a-L-rhamnopyranosyl-(1—4)-B-D-
R, Ry R R4 Rs
glucopyranoside I H H H H  ChH
2 S; H H H CH;
5  diosgenin 3-O-a-L-rhamnopyranosyl-(1—2)-[a-L-thamnopyranosyl-(1—4)-a-L- 3 Ss H H H  CH;
4 S H H H CH,
rhamnopyranosyl-(1—4)]-p-D-glucopyranoside 5 S H H H CH;
6 S; PBOH H H  CH;
6  YEEEF N (ypsilandroside N) 7 S, H OH H CH;
8 S, H H H CH,OH
7 Y #IEAEBY E (ypsilandroside E) 9 H H OH H CHOH
. . 10 Sy H OH H CH,OH
8  VTESIEETFF (ypsilandroside F) n S; H OH H  CHOH
- . 12 H H H OH CH;
9 RYEIEFIC (isoypsilandrogenin) 13 S H H OH CH;
N . . . 14 S;s H H OH CH;
10 5V R A (soypsilandroside A) 15 S, H H OH CH,
N e g He . . . 16 S, H H OH  CH;
11 RYEMLEZH B (isoypsilandroside B) 17 S, oOH H OH CH;
) 18 S; BOH H OH CH;
12 pennogenin 19 H H H OH CH,OH
) ) 20 S; H H OH CH,0H
13 pennogenin3-0-a-L-rhamnopyranosyl-(1—4)-p-D-glucopyranoside 21 S, H H OH CH,0OH
. 22 S H H OH CH,OH
14 pennogenin3-0-a-L-rhamnopyranosyl-(1—2)-[a-L-thamnopyranosyl-(1—4)]-B- 23 s, H oH H CH;
D-glucopyranoside
15 pennogenin 3-O-a-L-rhamnopyranosyl-(1—2)-[a-L-rhamnopyranosyl-(1—4)-a-
L-rhamnopyranosyl-(1—4)]-B-D-glucopyranoside
16  pennogenin3-O-a-L-arabinofuranosyl-(1—4)-[a-L-rhamnopyranosyl-(1—2)]-B-
D-glucopyranoside
17  YEIERHE O (ypsilandroside O)
18 25(R), 7B-hydroxylpennogenin3-0-o-L-rhamnopyranosyl-(1—4) -o-L-
rhamnopyranosyl-(1—4)-[a-L-rhamnopyranosyl-(1—2)]-B-D-glucopyranoside
19 (258)-spirost-5-en-3p,17a,27-triol
20 YR T C (ypsilandroside C)
21 Y EIEEHE D (ypsilandroside D)
22 polyphylloside IIT
23 VBB G (ypsilandroside G)
N . . 29 S OH H
24 [ BB T (ypsilandroside J) .
25 YEAERET K (ypsilandroside K)
26 VAL M (ypsilandroside M)
27 YV EIEEH A (ypsilandroside A)
28 Y EAILRBE B (ypsilandroside B)
29 YEAEET L (ypsilandroside L) R, R, R R
30 YVEIEET H (ypsilandroside H) 30 S, H H OH
31 YEIEREE 1 (ypsilandroside 1D i s OH =0 H
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32 YEAERET S (ypsilandroside S)

33 saponin Th

34  proto-Pb

35  protoprogenin II

36  26-0-B-D-glucopyranosyl-(25R)-furost-5-en-3,22&,26-triol 3-O-a-L-

rhamnopyranosyl-(1—2)-p-D-glucopyranoside

37  YEALRET P (ypsilandroside P)

38  pseudoproto Pb
39 YEAEET Q (ypsilandroside Q)

S,0
38R=H 39R,=0
40  smilaxchinoside B OH os
7 1
0

41  parispseudoside C

42 26-0-B-D-glucopyranosyl-16,16'-cyclochola-5,16,20(22),22'-tetracne-3[3,26-diol

3-0-a-L-rhamnopyranosyl-(1—4)-a-L-rhamnopyranosyl-(1—4)-[a-L-
rhamnopyranosyl-(1—2)]-B-D-glucopyranoside

43  parispseudoside A
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44  26-0-B-D-glucopyranosyl-33,26-dihydroxy-20,22-seco-25(S)-furost-5-en-20,22- o OY\/'\/OS]
dione 3-0-a-L-rhamnopyranosyl-(1—2)-[a-L-rhamnopyranosyl-(1—4)-a-L- 0
rhamnopyranosyl-(1—4)]-B-D-glucopyranoside
S,0
45  26-0-B-D-glucopyranosyl-3[3,26-dihydroxy-20,22-seco-25(R)-furost-5-en-20,22- )
dione 3-O-L-rhamnopyranosyl-(1—4)-0-L-rhamnopyranosyl-(1—4)-[o-L- OMOSI
rhamnopyranosyl-(1—2)]-pB-D-glucopyranoside ©
)
46  pregnane-5,16-dien-33-0l-20-0x0-3-0O-a-L-rhamnopyranosyl-(1—4)-a-L-rhamnopy- R, Y
ranosyl-(1—4)-[o-Lrhamnopyranosyl-(1—2)]-p-D-glucopyranoside (R,=H)
47 Y EAEBF R (ypsilandroside R, R,=0)
S,0
48 Y EEY T (ypsilandroside T)
49  ypsilactoside A
50  ypsilactoside B
51  B-#HifE (R=H)
52 A bE (R=S)
RO
53 SLH{EE
11, AR
HO
54  ypsilanogenin (R;=H, R,=H) OR,
HO.
55  ypsilanogenin 3-O-B-D-glucopyranoside (R;=S,, R,=H)
56  4'-acetylypsilanogenin 3-O-B-D-glucopyranoside (R;=S,, R,=Ac)
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Fig. 1 Mother nucleus structures of spirostanol (A) and furostanol (B) steroid saponins
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Fig.2 Main active ingredients in Paris polyphylla
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Fig. 3 Sugar ligand saponins in Paris polyphylla and Ypsilandra thibetica
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