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Supplementary Table 1 Steroidal saponins isolated from liriopogons

Plant part Structures
investigated
No. | Metabolites Plant source | (as stated in Type References
the original Ri R Rs R4 Rs Rs R7 25-C
source)?
Subterranean
. . part (Watanabe et
1 glycoside A L. muscari (underground A OH rha H H H H H R al., 1983a)
part)
Subterranean
. part (Yuetal,
L. spicata (subterranean 1990)
part)
2 | glycoside B Subterranean | | o fyc tha H H H H H |s
I i part (Watanabe et
- muscart (underground al., 1983a)
part)
L. Whole plant
graminifolia | (whole plant) (Wang, 2010)
Subterranean
. 0. part (Asanno et al.,
3 glycoside C Japonicus (underground A rha(1—2)fuc H H H H H H S 1993b)

part)
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Subterranean (Nakakuki,
L. muscari part 1986
(underground Watanabe et
part) al., 1983a)
Subterranean
. . part (Watanabe et
4 glycoside D L. muscari (underground A H glc (1—-3)rha H R al., 1983a)
part)
Subterranean
. . part ) b (Watanabe et
5 glycoside G L. muscari (underground A 0-SOsM rha H R al., 1983a)
part)
(25S)-ruscogenin 1-O- I S:It;terranean (Wang et al
6 | sulfate-3-O-o-L- o | P A | O-SOsMP rha H |S getal,
thamnopyranoside graminifolia | (underground 2012a)
part)
(25R, S)-ruscogenin 1-O-
7 | sulfate-3-O-a-L- Lo | wholeplant |, 0-SOsMP rha H |RS (Wang, 2010)
thamnopyranoside graminifolia | (whole plant)
Subterranean
. . part . (Watanabe et
8 glycoside H L. muscari (subterrancan Supplementray Figure 2 al., 1983a)
part)
Fibrous root O- (Qietal
9 glycoside J L. spicata (fibrous root) A gk;;(é—&)xyl(la H H S 2015)
Subterranean 0-
10 | LS-10 o part A | rha(l—>2)xyl(1—> | H H |s (Asanno et al,
Jjaponicus (underground 3)fuuc 1993b)
part)




0.

(Sun et al.,

11 | nolinospiroside F Japonicus Unclear O-fuc rha H S 2013)
. 0. Tuberous (Liu et al.,
12| 25(S)-ruscogenin Japonicus root (tuber) OH H H S 2006)
. 0. Tuberous (Liu et al.,
13 | 25(R)-ruscogenin Jjaponicus root (tuber) OH H H R 2006)
. . Fibrous root (Qietal.,
14 | 25(R, S) ruscogenin L. spicata (fibrous root) H H H R,S 2015)
25(R, S) ruscogenin 1-O-B- . Fibrous root (Qietal.,
15 D-fucopyranoside L. spicata (fibrous root) O-fue H H RS 2015)
25(R) ruscogenin 1-O-B-D- . Tuberous : (Lietal.,
16 fucopyranoside L muscari root (tuber) O-fuc H H R 2014a)
25(S)-ruscogenin-1-O-p-D- Subterranean 0
glucopyranosyl-(1—2)-[a-L- . part ’ (Wuetal.,
17 arabinofuranosyl-(1—3)]-p- L muscari (subterranean gle(1—2jara(l— | H H S 2017)
: 3)fuc
D-fucopyranoside part)
(25R)-ruscogenin-1-O-B-D- Subterranean o-
glucopyranosyl-(1—2)-[a-L- . part (Wuetal.,
18 arabinofuranosyl-(1—3)]-B- L muscari (subterranean gle(l—2)ara(l— | H H R 2017)
: 3)]fuc
D-fucopyranoside part)
Subterranean
. part Yuetal.,
L. spicata (subterranean 1990)
25(S) ruscogenin 1-O-B-D- part)
19 | fucopyranoside-3-O-a-L- O-fuc rha a-L-rha S
rhamnopyranoside Subterranean
I . part (Watanabe et
- muscart (subterranean al., 1983a)
part)
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Subterranean
. 0. part (Asanno et al.,
20 | ruscogeninl-O-sulfate Japonicus (underground 0-SOsM H H H R 1993b)
part)
(25R)-ruscogenin-3-yl a- L-

21 rhamnopyranosyl-(1—2)-[B- O . Fibrous root q O-rha(1—2)xyl-(1 H 0 R (Duan et al.,
D-xylopyranosy}-(1—>4)]-[3- Jjaponicus (fibrous root) —4)glc 2010a)
D-glucopyranoside
(25R)-3B-hydroxyspirost-5-
en-1-f-yl-3-O-o-L- 10) Subterranean

22 | rhamnopyranosyl-(1—2)-O- 'a. onicus ;l rt (root) H rha-O-xyl (1—3)ara H H R (Wang et al.,
B-D-xylopyranosyl-(1—3)- Jap p 2011b)
a-L-arabinopyranoside
(238,248,258)-23,24-
dLlhydroxyrusco geninl-O-[o- Subterrancan o

) 0. part J (Asanno et al.,

23 | rhamnopyranosyl(1—2)][B- Japonicus (underground rha(1-2)xyl(1— | H OH fuc S 1993b)
D-xylopyranosyl(1—3)]-a- art) 3)]ara
L-arabinopyranoside24-O-f- p
D-fucopyranoside
(238,248,255)-23,24-
dihydroxyruscogeninl-O-[o-

L-2,3,4-tri-O- Subterranean 0-2,3,4-tri-O-Ac

24 acetylrhamnopyranosyl 0. part rha H OH fuc S (Asanno et al.,
(1—-2)][B-D-xylopyr- anosyl | japonicus (underground (1-2)xyl(1—3)a 1993b)
(1-3)]-a-L- part) ra
arabinopyranoside24-O-3-D-
fucopyranoside

. . 0. whole plant (Okanishi et

25 | diosgenin Jjaponicus (whole plant) H H H H Unknown al., 1975)

. . . O A b (Duan et al.,

2% diosgenin-3-0O-[2-O-acetyl- O . Fibrous root H 2-0-Ac-rha H H Unknown | 2010a)
a-L-rhamnopyranosyl- Jjaponicus (fibrous root) (1-2)xyl-(1—-4)gle

(1-2)][B-D-xylopyranosyl-




(1-4)--D-
glucopyranoside

ophiogenin3-O-a-L-

27 | rhamnopyranosyl-(1—2)-3- 0 . Subterrancan rha(1—2)glc OH OH R (?dmOlﬁ ot
D-glucopyranoside Jjaponicus part (root) al., 1990)
disogenin 3-O-a-L- Subterranean
rhamnopyranosyl-(1—2)-- 0. part rha(1—-2)glc(1—4) (Watanabe et

28 D-glucopyranosyl-(1—4)-B- | planiscapus | (subterranean glc H H unknown al., 1983b)
D-glucopyranosid part)

Tuberous
bornyl7-O-a-L- .
29 | arabinofuranosyl(1-6)}p-D- | & root ara(1—-6)gle OH OH R (Adinolfi et
. Jjaponicus (tuberous al., 1990)
glucopyranoside
root)
.. . 0. Tuberous rha(1—>2)xyl(1— (Chen et al.,

30| cixi-ophiopogon A Jjaponicus root (tuber) 3)glc(1—>4)gle OH OH R 2000)

.. . 0. Tuberous rha(1—2)xyl(1— (Chen et al.,

31| cixi-ophiopogon B Jjaponicus root (tuber) 3)glc(1—4)glc OH OH R 2000)
flzysdlr{g;cl}ig’igg:&en-?a B-yl13- Tuberous

32 O-a-L-rhamnpyranosyl- 0 . root tha(1--2) gle(1- OH OH R (Wang etal,,

Jjaponicus (tuberous 3)glc 2011b)
(1—-2)-B-D-glucopyranosyl- root)
(1—-3)-p-D-glucopyranoside
pennogenin-3-O-a-L- Tuberous
rhamnopyranosyl-(1—2)-- . root rha- (Lietal.,

33| Doxylopyranosyl-(1—3)p- | & ™4 | (tuberous (1-2)xyl(1-3)gle H OH R 2014a)
D-glucopyranosid root)

. . 0. Tuberous (Wang et al.,

34 | floribundasaponin B Japonicus root (tuber) rha(1-2)xyl(1—4) H OH R 2008)
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pennogenin-3-0O-[2-0O-
acetyl-o-L- _}

35 | rhamnopyranosyl-(1—2)][B- 0. E()li)lie(rtOl‘tl)ser) H /:C:h?(l 2)xyl(1 OH H R (Zmzn)g etal.,
D-xylopyranosyl-(1—4)]-3- Japomecus U Jele
D-glucopyranoside
pennogenin-3-0O-[4’-O-
acetyl-a-L- )

36 | rhamnopyranosyl-(1—3)][B- | L. muscari Tuberous H 4'-0-Ac-rha- OH H R (Cheng etal,
D-xylopyranosyl-(1—4)]-B- root (tuber) (1-3)xyl(1—-4)glc 2006a)
D-glucopyranoside
3-O-B-D-xylopyranosyl- 0. Tuberous (Cheng et al.,

37 (1—4)-B-D-glucopyranoside | japonicus root (tuber) H xyl(1—4)gle OH H R 2006b)
(25R) spirost-5-ene-3p,14a-
diol-3-B-O-B-L- .

38 | rhamnopyranosyl(lo-dioB- o Tuberous B-D-glu I’hZ{-le- 1 H H R (Xuetal,
D-xylopyranosyl(1a-dp-D- Jjaponicus root (tuber) xylopyranosy. 2008a)
glucopyranoside
(25S) spirost-5-ene-3p,170-
diol-3-O-[B-D-
xylopyranosyl(1—3)][a-L- L. xyl(1—-3)ara(1—-2)r

39 arabinofuranosyl(1—2)][a- graminifolia whole plant H ha(1—4)glc H H S (Wang, 2010)
L-rhamnopyranosyl(1—4)]-

B-D-glucopyranoside
(25R) ruscogenin 1-O-a-L- I S;lrliterranean (Wang et al
40 | rhamnopyranosyl-(1—2)-B- P rha-(1—-2)xyl H H H R g ?
. graminifolia | (underground 2011a)
D-xylopyranoside
part)
(25S) ruscogenin 1-O-a-L- Tuberous (Qietal.,

41 | rhamnopyranosyl-(1—2)-B- | L. spicata root (tuber) O-rha(1—2)xyl H H H S 2015; Yuet

D-xylopyranoside al., 1990)




14-hydroxydiosgenin3-O-a-

0. Tuberous (Lietal.,

42 L—rhamnopyranosy.l-( 1—2)- Japonicus root (tuber) H rha(1—2)glc H R 2013)
B-D- glucopyranoside
14-hydroxydiosgenin3-O-a-

03 L-rhamnopyranosyl-(1—2)- 0. Whole plant H rha(1—-2)xyl(1—4) H R (Lietal.,
B-D-xylopyranosyl-(1—4)-B- | japonicus (whole plant) glc 2013)
D-glucopyranoside

Subterranean
L 0. part (Zhou et al.,
44 | prazerigenin A Japonicus (underground H H OH R 2013a)
part)
.. 0. Tuberous (Lietal.,

45 sprengerinin A Jjaponicus root (tuber) H xyl(1—4)glc H R 2013)

- 0. Tuberous (Lietal.,

46 | sprengerinin C Japonicus root (tuber) H rha(1-2)xyl(1—4) H R 2013)
25(R, S) ruscogenin 1-O-[3- Subterranean
O-acetyl- . part 0-3-O-Ac- (Yuetal.,

47 a-L-rhamnopyranosyl- L. spicata (underground rha(1—2)fuc H H RS 1990)
(1-2)]-B-D-fucopyranoside part)

(25R, S) ruscogenin 1-O-a- Tuberous
L-rhamnopyranosyl(1—2)] root O- (Lictal
48 [B-D-xylopyranosyl (1—3)]- | L. muscari rha(1—-2)xyl(1— | rha H R,S ’
(tuberous 2014a)
B-D-frucopyranosyl-3-O-a- root) 3)fuc
L- rhamnopyranoside
Subterranean
.. o . part O-rha(1—-2)xyl(1 (Yuetal,
49 | lirioprolioside A L. spicata (subterrancan —3)]fuc rha H S 1990)
part)
.. . . 0O- Yuetal.,
50 lirioprolioside B L. spicata S:ﬁteﬂaﬂeaﬂ Acrha(1—2)fuc H H S 1996)
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(subterranean
part)
Subterranean
.. . . part acetyl- (Yuetal.,
51 lirioprolioside C L. spicata (subterrancan rha(1—2)fuc H H S 1996)
part)
Subterranean
. o . part 0-(3-0- (Yuetal,
52 | lirioprolioside D L. spicata (subterranean H Ac)yrha(1—2)fuc H R 1996)
part)

(Dai et al.,
ruscogeninl-O-o-L- 0 . Tu‘t;erto?)s 2005; Lan et
rhamnopyranosyl-(1—2)-4- | Japonicus | oot (tuber) N al,, 2013)

53 | O-sulfo-o-L- O-rha(1=2)-4- 1 10 (1 3yma H |R
arabinopyranoside-3-O-f-D- O-sulfo-ara
glucopyranoside . Fibrous root (Qiet al.,
Lo spicata 1 g ous root) 2015)
ruscogeninl-O-a-L- Subterranean
rhamnopyranosyl-(1—2)-4- 0. part O-rha(1—2)-4- (Watanabe et
>4 O-sulfo-o-L- planiscapus | (subterranean O-sulfo-ara H H unknown al., 1983b)
arabinopyranoside part)
neoruscogeninl-O-a-L-
rhamnopyranosyl-(1—2)-4-
) U . Tuberous O-rha(1—2)-4- i i (Watanabe et
55 | O-sulfo-a-L O. jaburan glc
arabinopyranoside-3-O-p-D- root (tuber) O-sulfo-ara al., 1984)
glucopyranoside
(25S) ruscogenin 1-0-((2-O- Subterrancan
acetyl)-a-L- art 0-(2-O- (Yu etal
56 | rthamnopyranosyl(1—2))(B- L. spicata p H Ac)rha(1-2)xyl(1 H S ?
D-xylopyranosyl(1—3))-B- (subterrancan —3)fuc 1990)
D-fucopyranoside part)




0. Tuberous (Dai et al.,
Jjaponicus root (tuber) 2005)
(258S) ruscogenin 1-O-[(3-O- 0-(3-0O-
acetyl)-a-L- Subt acetyl)rhal(1—2)

57 | rhamnopyranosyl(1—2) ][(B- p;l it erranean xyl(1—3)uc H H S .
D-xylopyranosyl( 1—-3)]-B- ‘ (subterranean (Q1 e.t al.,
D-fucopyranoside L. spicata part), fibrous il()lf’gg(g et

root (fibrous N
root)
L. muscari Tuberous Macetal.,
’ root (tuber) 2011)
O-
58 | DT-13 Tuberous gle(1-2)xyl(1— H H S
0. root 3)fuc (Adinolfi et
Jjaponicus (tuberous al., 1990)
root)
26-0-B-D-
glucopyranosyl(25S)-furost- o 0O-
5(6)-ene-1p,33-26- triol-1-O- . Tuberous ) gle(1-2) | (Leeetal,

39 [B-D-glucopyranosy- L muscari root (tuber) §;§§111C—>2)xyl(1—> CH3 gle xyl(1-3)f | 1989)
(1—-2)][p-D-xylopyranosyl- uc
(1—3)]-p-D-fucopyranoside

Tuberous
L . root (Lietal.,
25(S)-ruscogenin 1-O-[B-D- - muscart (tuberous 2014a)

60 fucopyranosyl(1—2)] root) O-fuc(1—-2)xyl H H S
[B-D-xylopyranosyl (1—4)]- (1—4)-fuc
B-D-frucopyranoside

L spicata Tuberous (Do et al.,
5P root (tuber) 1995)
26-0-B-D- o- O-
glucopyranosyl(25S)-furost- . Tuberous gle(1-2) | (Choietal,
o1 5(6)-ene-1p,3B,220-26- L. muscari root (tuber) gle(1-2)xyl(1— CH3 gle xyl(1-3)f | 2015)
3)]fuc
tetraol-1-O-[B-D- uc

glucopyranosy-(1—2)][B-D-
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xylopyranosyl-(1—3)]-p-D-
fucopyranoside
25(R, S)-ruscogenin 1-O-[B- Tuberous o
D-fucopyranosyl(1—2)] . root ) (Lietal.,
62 [B-D-xylopyranosyl (1—4)]- L muscari (tuberous fuc(1=2)xyl(1— | H H H H RS 2015)
! 4fuc
B-D-frucopyranoside root)
25(R)-ruscogenin 1-O-[3-D- Tuberous o-
63 fucopyranosyl(1—2)] L. muscari root fuc(1-2)xyl(1— | H H H H R (Lietal.,
[B-D-xylopyranosyl (1—3)]- (tuberous
g 3)fuc 2014a)
B-D-glucopyranoside root)
25(S)-ruscogenin 1-O-[B-D- Tuberous
64 fucopyranosyl(1—2)] I muscari | 19O ?u_c (1-2xyl(1— | H q q H S (Lietal,
[B-D-xylopyranosyl (1—3)]- ’ (tuberous Y 2014a)
g 3)fuc
B-D-glucopyranoside root)
(25R)-ruscogenin-1-O-B-D- Subterranean
glucopyranosyl-(1—2)-[B-D- . part O-gle(1—-2)xyl (Wuetal.,
65 | Xylopyranosyl (1-3)]-p-D- | L+ ™€ | (< bterranean (1-3)glu H H H H R 2017)
glucopyranoside part)
25(S)-ruscogenin 1-O-[B-D- Subterranean
glucopyranosyl (1—2)] . part O-glu(1-2)xyl (Wuetal.,
66 [B-D-xylopyranosyl (1—3)]- L. muscari (subterranean (1-3)glu H H H H S 2017)
B-D-glucopyranoside part)
. . 0. Tuberous (Tada et al.,
67 | ophiogenin Jjaponicus root (tuber) H H OH OH H R 1980b)
2'-O-Ac- .
68 | ophiopojaponin A 0 . Tuberous ’ rha(1—-2)xyl H OH H R (Dai etal,
Jjaponicus root (tuber) (1-3)gle 2000)
L . 0. Tuberous (Dai et al.,
69 | ophiopojaponin B Jjaponicus root (tuber) H rha(1—2)glc H OH gle H 2000)

10




Lo . 0. Tuberous rha(1-2)xyl(1—4) (Dai et al.,
70 | ophiopojaponin C Jjaponicus root (tuber) H glc OH OH H 2005)
Tuberous
0. root (Watanabe et
Jjaponicus (tuberous al., 1977)
root)
: : O-[(3-O-Ac)-
71 ophiopogonin A H rha(1—2)fuc H H H
Subterranean
. part Yuetal.,
L. spicata (subterranean 1996)
part)
0. Tuberous (Tada &
Jjaponicus root (tuber) 0- Shoji, 1972)
72 | ophiopogonin B O-rha(1—2)fuc H H H rha(1-2)f
. Fibrous root ue (Qietal.,
L. spicata (fibrous root) 2015)
Tuberous
. . 0. root [(4-O-Ac)-rha (Watanabe et
73 | ophiopogoninB Jjaponicus (tuberous H (1-2)xyl(1-3)glc H H H al., 1977)
root)
Tuberous
O-rha(1-
. . 0. root O-rha(1-2)xyl(1- (Watanabe et
74 | ophiopogonin C Jjaponicus (tuberous 3)uc Ac H H gizzl(l- al., 1977)
root)
Tuberous
. . 0. root (Watanabe et
75 | ophiopogoninC Jjaponicus (tuberous H rha (1-2)glc H H R al., 1977)
root)
Tuberous
. . 0. root O-rha(1-2)xyl(1- (Tada et al.,
76 | ophiopogonin D Jjaponicus (tuberous 3)fuc H H H R 1973)
root)

11
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I i Tuberous (Park et al.,
. muscari root (tuber) 2014)
Subterranean
. part (Yuetal.,
L. spicata (subterranean 1996)
part)
0. iaburan Tuberous (Watanabe et
- root (tuber) al., 1984)
. . 0. Tuberous rha (1-2)xyl (Watanabe et
77| ophiopogonin D Jjaponicus root (tuber) H (1-3)glc H H unknown al., 1977)
. . 0. Tuberous (Cheng et al.,
78 | Ophiopogonin E Japonicus root (tuber) H xyl(1—4)glc OH H R 2006b)
gle(
. . 0. Tuberous xyl(1—4)-O-rha( 1— (Zhang et al.,
79| ophiopogonin F Jjaponicus | root (tuber) H 1-2)gle H et | H 2009)
c
gle(
. . 0. Tuberous xyl(1—4)-O- 1— (Zhang et al.,
80| ophiopogonin G Jjaponicus root (tuber) H rha(1—2)glc H 6)gl H 2009)
c
gle(
. . 0. Fibrous root 1— (Duan et al.,
81 | ophiopogonin H japonicus | (fibrous root) H tha(1= 2)]gle H gl | 1 2010b)
c
. . 0. Fibrous root rha(1—=2)xyl(1— (Duan et al.,
82| ophiopogonin J Jjaponicus (fibrous root) 4)]glc gle(1=2)gle ) i i 2012)

12




. . 0. Fibrous root (Duan et al.,
83 | ophiopogonin I Japonicus (fibrous root) rha-(1— 2)glc gle-(1-2)gle - - - - - 2010b)
gle(
. . 0. Tuberous 1— (Zhang et al.,
84 | ophiopogonin K Japonicus root (tuber) H rha(1—2)glc H OH OH el H 2012a)
c
. . 0. Tuberous rha(1-2)xyl(1—4) (Zhang et al.,
85| ophiopogonin L Jjaponicus root (tuber) H gle OH OH H gle H 2012a)
. . 0. Tuberous xyl(1—4)rha(1—2) (Zhang et al.,
86| ophiopogonin M Jjaponicus root (tuber) H glc OH OH OH gle H 2012a)
gle(
. . 0. Tuberous rha(1—2)xy- 1— (Zhang et al.,
87| ophiopogonin N Jjaponicus root (tuber) H (1—4)glc H OH H 6)gl H 2012a)
c
Tuberous
. . 0. root (Lietal.,
88 | ophiopogonin S Jjaponicus (tuberous H xyl-(1—4)glc H OH H H R 2013)
root)
. . 0. Tuberous rha(1—2)xyl- (Zhang et al.,
89| ophiopogonin O Jjaponicus root (tuber) H (1—4)glc H OH OH gle R 2012a)
Tuberous
. . 0. root 4-0-Ac- (Lietal.,
90| ophiopogonin P Jjaponicus | (tuberous H tha(1—2)(1—4)gle | 1 H H H- | Unknown | 55, 3)
root)
Tuberous
. . 0. root rha (1-2)[2-O-Ac- (Lietal.,
o1 ophiopogonin Q Japonicus (tuberous H xyl(1—4)]glc H H H H Unknown 2013)
root)

13
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Tuberous
. . 0. root (Lietal.,
92 | ophiopogonin R Japonicus (tuberous H rha-(1—-2)glc OH OH OH H R 2013)
root)
(0] o-
. . 0. Tuberous ) xyl(1-3)r | (Leeetal.,
93 | ophiopogonin T Jjaponicus root (tuber) ;;/]lf(é(:—»3)rha( 1= | H H H H gle ha(1-2)]f | 2016)
uc
. .. 0. Tuberous . (Xuetal.,
94 | ophiofurospiside A Japonicus root (tuber) Supplementray Figure 2 2008b)
. .. 0. Tuberous . (Xuetal.,
95 | ophiofurospiside B Japonicus root (tuber) Supplementray Figure 2 2007)
gle(
. . 0. Tuberous rha(1-2)xyl(1—4) 1— .
96 | ophiofurospiside C Jjaponicus root (tuber) H ole H H OH o)l | (Liu, 2013)
c
97 | ophiofurospiside D 0. Tuberous H rha(1—2)glc OH OH OH gle | - (Liu, 2013)
Jjaponicus root (tuber) ’
98 | ophiofurospiside E 0. Tuberous H tha(1=2)xy1(1=4) | g OH OH gle | - (Liu, 2013)
Jjaponicus root (tuber) gle
99 | ophiofurospiside F 0. Tuberous H tha(1—2)gle H OH OH gle | - (Liu, 2013)
Jjaponicus root (tuber) ’
gle(
. - 0. Tuberous 1— .
100 | ophiofurospiside G Japonicus root (tuber) H xyl(1—4)gle H H H 6l | (Liu, 2013)
c
101 | ophiofurospiside H 0. Tuberous H xyl(1—4)glc H H H le( | - (Liu, 2013)
Jjaponicus root (tuber) % ’
N

14




2)gl

gle(
. . 0. Tuberous 1— .
102 | ophiofurospiside I Japonicus root (tuber) H rha(1—2)glc OH H el (Liu, 2013)
c
gle(
. - 0. Tuberous 1— .
103 | ophiofurospiside J Japonicus root (tuber) H glc H H 2)el (Liu, 2013)
c
gle(
. .. 0. Tuberous 1— .
104 | ophiofurospiside K Japonicus root (tuber) H rha(1—2)glc H H 6)el (Liu, 2013)
c
. - 0. Tuberous :
105 | ophiofurospiside L Japonicus root (tuber) OH rha(1-2)(1—4)glc H H glc (Liu, 2013)
. .. 0. Tuberous .
106 | ophiofurospiside M Jjaponicus root (tuber) OH rha(1—-2)glc H H gle (Liu, 2013)
10) Tuberous 0-a-L-
107 | ophiofurospiside N S root (tuber) rha(1—2)B-D- H H H glc (Liu, 2013)
Jjaponicus ul xyl(13)B-D-fuc
26-0-B-D-glucopyranosyl
(25S)-furost-5-ene- 0-B-D-

108 1[%,3[5,22(1,26-tetr_a01 l-O:B-- 0 . Tuberous xyl(1—3)0-L- H H H alc (Xuetal.,
D-xylopyranosyl- (1—3)-[a- | japonicus root (tuber) rha(1—>2)B-D-fuc 2008a)
L-rhamnopyranosyl-(1—2)]-

B-D-fucopyranoside
26-0-B-D-glucopyranosyl- 0. Tuberous (Liuetal.,
109 (25R)- furost-5-en- Jjaponicus root (tuber) H tha(1—2)gle OH OH gle 2014)

3B,140170,220,26-pentaol-3-
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O-a-L-rhamnopyranosyl-
(1—2)- B-D-glucopyranoside

(25R)-26-[(O-B-D-
glucopyranosy-(1—2)-p-D-
glucopyranosyl)]-20a-hydro-

110 | xyfurost-5,22-diene-3-O-a- % onicus rzzljftrl?l;lesr) Zl;a(llc—>2)xyl(l—> gle (1-2)gle - - (2161111 4§t al,
L-rhamnopyranosyl-(1—2)- Jap &
[B-D-xylopyranosyl (1—4)]-
B-D- glucopyranoside
25(R, S) ruscogenin 1-O-a-
L-rhamnopyranosyl-(1—2)- . Fibrous root (Qietal.,
111 B- L. spicata (fibrous root) rha(1—2)fuc H H R,S 2015)
D-fucopyranoside
(258S) ruscogenin 1-O-o-L-
112 | rhamnopyranosyl-(1—2)-p- L. muscari Tuberous O-rha (1—2)rha H H S (Do etal.,
. root (tuber) 1991)
D-rhamnopyranoside
(25S) ruscogenin 1-O-a-L-
rhamnopyranosyl(1—2)] . Tuberous O-rha(1—-2)xyl (Lietal,
13 [B-D-xylopyranosyl (1—4)]- L muscari root (tuber) (1—-4)glc H H S 2014a)
glucopyranoside
(25R)-ruscogenin-1-O-a-L- Subterranean o-
rhamnopyranosyl-(1—2)-[- . part (Wueetal.,
114 D-xylopyranosyl-(1—3)]-B- L muscari (subterranean tha(1=2)xyl(1— | H H R 2017)
. 3)glc
D-glucopyranoside part)
ruscogenin 1-O-[a-L- Tuberous
115 | arabinopyranosyl (1-2)]--D- O . root O-ara(l—2)glc H H Unknown (Rawat et al,
. intermedius . 1988)
glucopyranoside (rhizome)
. Tuberous (Do et al.,
116 L. muscari root (tuber) 1-0-glc(1—-2)fuc | H H S 1991)
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25(S) ruscogenin 1-O-B-D-

Subterranean

. part (Yuetal.,
glucopyranosyl-(1—2)--D- | L. spicata
fucopyranoside (subterranean 1990)
part)
(25S)-ruscogenin-1-O-B-D- Subterranean
2 0-
glucopyranosyl-(1—2)-[B-D- . part (Wuetal.,
17 xylopyranosyl-(1—3)]-B-D- L muscari (subterranean gle(1-2)xyl(1— | H S 2017)
’ 3)xyl
xylopyranoside part)
(258S) ruscogenin 1-O-[a-L- Tuberous
rhamnopyranosyl-(1—2)]- . root O-rha(1—2)xyl (Lietal,
18 1 18-D-xylopyranosyl (1—4)]- | & "¢ | (tuberous (1>4)gle H S 2014a)
B-D-glucopyranoside root)
Subterranean
L. part (Wang et al.,
graminifolia | (underground O-xyl-3-O-rha H S 2011a)
(25S)-ruscogenin 1-O-B-D- part)
119 | xylopyranosyl-3-O-a-L-
rhamnopyranoside Subterranean
. part : (Yuetal,
L. spicata (subterrancan O-xyl(1—3)fuc H R 1990)
part)
(25R)-ruscogenin 1-O-[B-D- .
. Fibrous root (Cheng et al.,
120 Xylopyranosyl-(l—>3)]-B—D- L. muscari (fibrous root) O-xyl(1—-3)fuc H R,S 2005¢)
frucopyranoside
(25R, S)-ruscogenin 1-O-[p- rTO‘gierO“S - Lictal
121 | D-xylopyranosyl-(1—3)]-B- | L. muscari (tuberous xyl(1-3)glc(1— | H R 2014a) "
D-fucopyranoside uoerou 2)fuc
root)
(25R)-ruscogenin 1-O-[B-D- Tuberous
xylopyranosyl-(1—3)][B-D- . root xyl(1—3)ara(1—2)r (Liu et al.,
122 glucopyranosyl-(1—2)]-p-D- L. spicata (tuberous H ha(1—4)glc S 1989)
fucopyranoside root)
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(258S)-spirost-5-ene-3p,17a-
diol-3-O-[B-D-
xylopyranosyl-(1—3)-a-L- Subterranean
arabinopyranosyl- L. part el 2 (Wang et al.,
123 (1-2)-[a-L- graminifolia | (underground O-xyl-3-O-rha H H S 2011a)
rhamnopyranosyl-(1—4)]-B- part)
D-glucopyranosyl-(25S)-
spirost-5-ene-3f3,17a-diol
Subterranean
3-0O-0-L-rhamnopyranosyl- L. part : (Wang et al.,
124 1-O-sulfo-(25S)-ruscogenin graminifolia | (underground O-sulfo tha H S 2011a)
part)
26-0-B-D-glucopyranosyl- Subterrancan
22-hydroxyfurost-5-ene-3p3, o art (Watanabe et
125 | 26-diol-3-O-0-L- . p H tha(1—-2)glc gle |-
planiscapus | (subterranean al., 1983b)
rhamnopyranosyl(1—2)-f-
. part)
D-glucopyranoside
26-0-B-D-glucopyranosyl-
22-hydroxyfurost-5-ene-1p, Subterranean
126 3B, 26-triol-1-O-a-L- 0. part O-rha(1—2)-4- H I i (Watanabe et
rhamnopyranosyl (1—2)-4- planiscapus | (subterranean O-sulfo-ara & al., 1983b)
O-sulfo-a-L- part)
arabinopyranosides
yamogenin-3-O-[a-L- Subterranean
rhamnopyranosyl(1—2)][B- . part rha(1-2)xyl(1—-3)f (Yuetal.,
127 D-xylopyranosly(1—3)]-B- L. spicata (subterranean H uc H unknown 1990)
D-fucopyranoside part)
yamogenin-1-O-[a-L- 0.
rhamnopyranosyl(1—2)][B- . Fibrous root (Qietal.,
128 D-xylopyranosly(1—3)]-B- L. spicata (fibrous root) ;?a(1—>2)(1—>3)g H H unknown 2015)
D-glucopyranoside
. . Fibrous root (Qietal.,
129 | neoruscogenin L. spicata (fibrous root) H - - - 2015)
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neoruscogenin-1-O-[a-L-

130 | rhamnopyranosyl-(1—2)]-p- . Spicata ft;llj)rr(;?lss rr(())(())tt) O-rha(1—2)fuc - (2%11 g; al,
D-fucopyranoside
neoruscogenin-1-O-f-D- Subterranean O-clc

131 glucopyranosyl-(1—2)- Vi part a i xyl(1-3)x | - (Wuetal.,
[B-D-xylopyranosyl-(1—3)]- - muscart (subterranean y 2017)

. yl
B-D-xylopyranoside part)
neoruscogenin-1-O-a-L- Subterranean o
rhamnopyranosy-1-(1—2)- . part J (Wuetal.,
132 [B-D-xylopyranosyl-(1—3)]- - muscart (subterranean tha(1=2)xyl(1— | - 2017)
4 3)glc
B-D-glucopyranoside part)
neoruscogenin-1-O-f-D- Subterranean o-
glucopyranosyl-(1 -2)-[B-D- . part (Wuet al.,
133 xylopyranosyl-(1-3)]-p-D- - museart (subterranean gle(1=2)xyl(1— | - 2017)
’ 3)fuc
fucopyranoside part)
(25S)-ruscogeninl-O-2,3-
O-diacetyl-a-L- . 2,3-O-diAc- .
. Fibrous root ’ (Qietal.

134 | rhamnopyranosyl-(1—2)-[B- . Spicata H rha(1-2)xyl(1-3)f ’
D-xylopyranosyl- (fibrous root) ue 2015)
(1—3)]-p-D-fucopyranoside.

| (O | e | Foow |03 | @ s
(1—2)]-B-D-fucopyranoside (fibrous root) rha(1—2)fuc 2015)
neoruscogenin-1-0-2-0O-

136 acetyl-[a-L- spicata Fibrous root 0-2-0-Ac-rha- ) (Qietal.,
rhamnopyranosyl-(1—2)]-B- P (fibrous root) (1-2)fuc 2015)
D-fucopyranoside

Tuberous
. . . root O-gle(1—>2)xyl(1 (Zhang et al.,

137 | Ophiopogon Saponin C1 . muscari (tuberous —3)fuc H 2020)

root)
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. (Kwon et al.,
L. muscari Unclear 2014)
138 | spicatoside A %fi;ii*Z)xyl(l H H
L spicata Tuberous (Leeetal.,
P root (tuber) 1989)
. . . Tuberous fuc(1-2)xyl(1— (Do et al.,
139 | spicatoside C L. spicata root (tuber) #)fuc OH H 1995)
. . 0. Fibrous root . (Duan et al.,
140 | fibrophiopogonins A Japonicus (fibrous root) Supplementray Figure 2 2018)
gle(
. . 0. Fibrous root rha 1— (Duan et al.,
141" fibrophiopogonins B Jjaponicus (fibrous root) H (1-2)]glc 6)gl 2018)
c
25(R)- spirost-5,8(14)-diene-
3p-0l-3-0-0-L- .
142 | thamnopyranosyl-(1—2)- [p- | & . rzg:’ftrl‘l’g‘:r) H r';ﬁf:l_’z)"yl(l_"” H (2(3‘] Se; al,
D-xylopyranosyl-(1—4)]-p- | /P2 &
D-glucopyranoside
(20R,25R)- 26-0-b-D-
glucopyranosyl-3b,26-
dihydroxycholest-5-en- 0. Tuberous (Liuet al.,
143 1 16,22-dioxo-3-O-a-L-tham- | japonicus | root (tuber) H tha(1—2)gle gle 2014)
nopyranosyl-(1—2)-b-D-
glucopyranoside
Ruscogenin 1-O-a-L-
thamnopyranosyl-(1 = 2)-4- | Tuberous O-rha(1 — 2)-4- (Wang et al.,
144 1 O-sulfo-f-D- japonicus root (tuber) O-sulfo-fuc gle H 2017b)
fucopyranosido-3-O-p-D- Jap
glucopyranoside

20




.. . 0. Tuberous . (Wang et al.,

145 | ophiojaponin A Japonicus root (tuber) Supplementray Figure 2 2017b)

. . 0. Tuberous . (Wang et al.,,

146 | ophiojaponin B Jjaponicus root (tuber) Supplementray Figure 2 2017b)

.. . 0. Tuberous . (Wang et al.,

147 | ophiojaponin C Japonicus root (tuber) Supplementray Figure 2 2017b)

.. . 0. Tuberous . (Wang et al.,

148 | ophiojaponin D Japonicus root (tuber) Supplementray Figure 2 2017b)

149 (25R)-ruscogenin 1-O-(4-O- | O. Tuberous A 0-(4-O-sulfo)- H H H R (Chung et al.,
sulfo)-B-D-fucopyranoside Jjaponicus root (tuber) fuc 2017)
pennogenin-3-O-a-L-
rhamnopyranosyl-(1 — 2)- 0. Subterranean rha(l — 2)api(l — (Wuetal.,

150 [B-D-apiofuranosyl-(1 — Jjaponicus part (root) A H 4)]-B-D-glc H OH unknown 2018)
4)]-p-D-glucopyranoside
ophiopogenin-3-O-a-L-
rhamnopyranosyl-(1 — 4)-

151 | [B-D-xylopyranosyl-(1 — 3)- | & S;‘ztz’gz?)ean A |H g};;‘g(l_’_‘f);‘)y 1& - OH OH R g\(;’l‘g)et al,
a-L-arabinopyranosyl-(1 — Japomcus p g
2)]-p-D-glucopyranoside
pennogenin-3-O-a-L-
rhamnopyranosy 1-(1 — 4)-

52| Dot 5 | © | S |y - 91~ i fon C | e
a-L-arabinopyranoseyl-(1 — Jap p &
2)]-B-D-glucopyranoside
prazerigenin A-3-O-a-L-
rhamnopyranosyl-(1 — 4)-

153 | [B-D-xylopyranosyl-(1 — 3)- | & S;lgtfrréz‘;)ean A |H r;;:ﬁ; (Tj);)y lﬁ - OH H R (2\3/1%? al,
a-L-arabinopyranosyl-(1 — Japomicus p &
2)]-B-D-glucopyranoside
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pennogenin-3-O-a-L-
rhamnopyranosyl-(1 — 2)-
5| BDotoprmosbad | €| St |y st Al R TR T PO PR S T
3)]-[B-D-glucopyranosyl-(1 Jap p & &
— 4)]-B-D-glucopyranoside
prazerigenin A-3-O-a-L-
rhamnopyranosyl-(1 — 2)-
55 | BDtopmmont |0 | S |y eiatr ol O T I CTI LT R Vs
3)]-[B-D-glucopyranosyl-(1 Jap p & &
— 4)]-B-D-glucopyranoside
. . . (Sheng et al.,
156 | Liriopesides B L. muscari Unclear A O-rha fuc H H H H H S 2020)

(Note: ? Since the terms applied to describe investigated plant part differ among papers and can be confusing, therefore we interpreted and
unified the botanical terms in the case of liriopogons.

Specifically, ‘plant part investigated’ is our interpretation basing on original context, ‘as stated in the original source’ refers to the terms

which are used in original context (see 2.3 - Terminology). ®SO3M refers to the sulfate of an unknown metal ion; Basic structures of
different types of saponins are shown in Supplementary Figure 1)
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R,0

B- Furostanol saponin
(Type I)

R,0

C- Furostanol saponin D- Neoruscogenin
(Type 1)

Suplementary Figure 1 Basic structures of different types of saponins
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@] O,glc O,glc
Xyli ”,"%_ xylimﬁlll:1
gle glc
glycoside H ophiofurospiside A ophiofurospiside B
4 glc—4 rha-O
rha-0 glc—rha-0 xyi 2
fibrophiopogonins A ophiojaponin A ophiojaponin B
cL‘glu
2 OH
glc— rha-0
ophiojaponin C ophiojaponin D

Supplementary Figure 2 Chemical structures of other saponins from liriopogons

24



Supplementary Table 2 Flavonoids isolated from liriopogons

Plant part investigated Structures
No. Metabolites Plant source | (as stated in the original | Type References
source) Ri R R R Rs Re | Ry Rs Ry | Rio
5,7-dihydroxy-6-
methyl-3-(2’, 4'- 0. Tuberous root (Zhao et al.,
157 dihydroxybenzyl) | japonicus (thizome) A OH H OH H OH H OH H ) ) 2017)
chroman-4-one
4'-0O-
158 | Demethylophiopo | & Tuberous root A OH |H OH OCH; OH H |oOH H - ; (Zhao et al,
Jjaponicus (rhizome) 2017)
gonanone E
6-
159 formylisoophiopo 0 . Subterranean part (root) | A OH CHO OH CH;3 H H OCH3 H - - (Zhu et al,
Jjaponicus 1987)
gononeB
5,7-dihydroxy-3-
(@-
0. Subterranean part (Asanno et
160 lgdroxybenzyl)- Japonicus (subterranean part) A OH CHs OH H H H OH H ) ) al., 1993a)
methylchromone
. 0. Subterranean part (Asanno et
161 ophiopogonone A Japonicus (subterranean part) A OH CHs3 OH H H -O-CHz-O- H - - al., 1993a)
162 ophiopogonone B 0 . Tuberous root (tuber) A OH CH;3 OH H H H OCH3 H - - (Tada et al.,
Jjaponicus 1980a)
(Cha
. 0. Tuberous root o o CH -O-CHaz- ng et
163 ophiopogonone C Japonicus (tuber) A H u OH ) CHO 0- H - - al,
2002)
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. 0. Fibrous roots (fibrous (Duan et al.,
164 ophiopogonone D Japonicus roots) OH CHj3 OH H OH H OH H - - 2009)
165 ophiopogonone E O . Fibrous roots (fibrous OCHs | CHs OH CHO H H OCH3 H - - (Lietal,
Japonicus roots) 2012a)
8-formyl-7-
hydroxy-5,4'-
166 | dimethoxy-6- O s tTu‘}‘)Zi;"“s root (root OH |H OH H H H |OH H - - %ﬂlgg)@t al.
methylhomoisofla Jap
vone
17 | desmethylisoophi | O. Tuberous root (tuber) OH |H OH H H H |oOH H ; ; (Tada et al.,
opogonone B Jjaponicus 1980b)
168 | methylophiopogo | O. Tuberous root (tuber) OH |CHs |OH CH; H -O-CH,-O- H - ; (Tada et al,
none A Jjaponicus 1980a)
169 | methylophiopogo | 0. Tuberous root (tuber) OH |CHs |OH CH; H H |H H - ; (Tada et al,
none B Jjaponicus 1980a)
170 isoophiopogonone | 0. Tuberous root (tuber) OH H OH CH3 H -0-CH>-O- H - . (Tada et al.,
Japonicus 1980b)
171 ?s-(?é(:)i}il(})/gg;gonone 0. Subterranean part (root) OH CHO OH CH; H -0-CH2-O- H - - (Zhu ctal,
Jjaponicus 1987)
2'-hydroxy- Tuberous root (tuber)
172 | methylophiopogo | & . OH CH; | OH CH; OH -0-CH»-O- H - - (Watanabe
Jjaponicus et al., 1985)
noneA
5,7,2"-trihydroxy-
6-methyl-3-(3',4'-
173 | methylenedioxybe | & Subterranean part OH |cCHs |OH H OH -O-CH,-O- H ; ; (Asanno et
nzgl) Japonicus (subterranean part) al., 1993a)
chromone
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174

5,7,2'-trihydroxy-
8-methyl-3-(3',4'-
methylenedioxybe
nzyl) chromone

0.
Japonicus

Subterranean part
(subterranean part)

OH

OH

CHs

OH

-O-CHz-O-

(Asanno et
al., 1993a)

175

5,7,2'-trihydroxy-
6,8-dimethyl-3-
(3',4"-
methylenedioxybe
nzyl)

chromone

0.
Jjaponicus

Fibrous roots (fibrous
roots)

OH

CHs

OH

CHs

OH

-O-CH»-O-

(Zhou et al.,
2008)

176

5-hydroxy-7,8-
dimethoxy-6-
methyl-3-(3',4'-
dihydroxybenzyl)
chroman-4-one

(o)
Japonicus

Subterranean part
(subterranean part)

OH

CHs

OCH3

OCH;3

OH | OH

OH

(Asanno et
al., 1993a)

177

5,8-Dimethoxy-6-
methyl-7-
hydroxy-3-3(2-
hydroxy-4-
methoxybenzyl)
chroman-4-one
(58-F)

0.
Jjaponicus

Unclear

OCH3

CHs

OH

O CHs

OH

H OCH3

OCH3

(Yanetal,
2016)

178

5,7-dihydroxy-
6,8-dimethyl-3-
(4'-hydroxy-3'-
methoxybenzyl)
chroman-4-one

0.
Jjaponicus

Tuberous root (tuberous
root)

OH

CH3

OH

CH3

oC

H;3 OH

OH

(Nguyen et
al., 2003)

179

5-hydroxy-7,8-
dimethoxy-6-
methyl-3-(3',4'-
dihydroxybenzyl)
chroman-4-one

0.
Jjaponicus

Tuberous root (tuberous
root)

OH

OCH3

OCH3

oC

H;3 OH

OH

(Nguyen et
al., 2003)

180

5,7-dihydroxy-
6,8-dimethyl-3-
(4'-hydroxy-3'5'-

0.
Jjaponicus

Tuberous root (tuberous
root)

OH

CH3

OH

CH3

oC

H;3 OH

OCH3

(Nguyen et
al., 2003)
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dimethox-
ybenzyl)
chroman-4-one
8-formyl-5-O-
181 | methylophiopogo | & Tuberous root (root OH |cH; |oH CHI H H |ocHs |H H (Zhou et al,
Jjaponicus tuber) 2013b)
nanoneB
182 methylophiopogo 0 . Tuberous root (tuber) OH CH;3 OH CH3 H -O-CHz-O- H H (Tada ct al.,
nanone A Jjaponicus 1980a)
0. (Tada et al.,
| Japonicus Tuberous root (tuber) 1980a)
1g3 | methylophiopogo OH |CH: |OH CH; H H |ocHs |H H
nanone B
L. Whole plant (whole (Wang,
graminifolia | plant) 2010)
2,5,7-trihydroxy-
6,8-dimethyl-3-
(4'- 0. Tuberous root (tuberous (Nguyen et
184 methoxybenzyl) Jjaponicus root) OH CHs OH CHs H H OCHs H OH al., 2003)
chroman-
4-one
8-
185 formylophiopogo 0 . Tuberous root (tuber) OH CH;3 OH CHO H H OCH3 H - (Tada et al.,
Jjaponicus 1980a)
none B
8-
formylophiopogo | O. Tuberous root (root (Zhou et al.,
186 nanone B (8- Japonicus tuber) OH CHs OH CHO H H OCH; H H 2013b)
FOB)
4'-0O-
187 | Demethylophiopo | & . Tuberous root OH |H OH OCH3 OH H |OH H H (Zhao etal,
Japonicus (rhizome) 2017)
gonanone E
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188 ophiopogonanone | 0. Subterranean part (root) OH CH; | OH H H -0-CH-O- H H (Kaneda et
A Jjaponicus al., 1983)
189 ophiopogonanone | L. P Tuberous root (tuber) OH CH;3 OH H H H OCH3 H H (Wang et
graminifolia al., 2011a)
190 | ophiopogonanone | O. Tuberous root (tuber) OH |CHs |OH CHO H -0-CH>-0- g | n | (Changet
Japonicus al., 2002)
191 Ophiopogonanone | O. Rhizomes (tubers) OCH3 | CH; | OH CHO H -0-CH»-O- g g | (Changet
D Jjaponicus al., 2002)
192 ophiopogonanone 0 . Tuberous root (tuber) OH CHs3 OH OCH3 OH H OCH3 H H (Chang et
Jjaponicus al., 2002)
ophiopogonanone | O. (Chang et
193 . . Tuberous root (tuber) OCH3 | CHs OH OCH3 OH H OCH3 H H
F Japonicus al., 2002)
194 ophiopogonanone 0 . Fibrous roots (fibrous OH CHs OH H OH H OH H H (Duan et al.,
G Jjaponicus roots) 2009)
195 ophiopogonanone O . Fibrous roots (fibrous OH CHs OH CH3 H -O-CH»-O- H OH (Lietal,
H Jjaponicus roots) 2012a)
196 ophiopogoside A 0. Subterranean part (root) OH CHj3 0O-glc CHO H -O-CH»-O- H H (Hung et al.,
Jjaponicus 2010)
197 ophiopogoside B 0. Subterranean part (root) OCHs | CHs O-glc CHO H -O-CH»-O- H H (Hung et al.,
Jjaponicus 2010)
2,5,7-trihydroxy-
6,8-dimethyl-3-
(3',4'- 0. (Hung et al.,
198 methylenedioxybe | japonicus Subterranean part (root) OH CH;3 OH CH3 H H OCH3 OH | H 2010)

nzyl)- chroman-4-
one
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2,5,7-trihydroxy-
6,8-dimethyl-3-

199 (2'-hydroxy-3',4'- 0 . Tuberous root (tuberous OH CHs OH CH3 OH -O-CHy-O- H H (Nguyen et
methylene- Japonicus root) al., 2003)
dioxybenzyl)
chromone
4'7-dihydroxy-5-

§ L. Subterranean part (Wang et

200 glethoxyﬂavonon graminifolia | (underground part) OCHs | H OH H H H OH H ) al., 2012a)

- L. Subterranean part (Wang et

201 hesperidin graminifolia | (underground part) OH H O-rut H H H OH OCH; ) al., 2012a)
5,7-dihydroxy-8- . Fibrous roots (fibrous (Li et al.,

202 methoxy-flavone L. muscari roots) OH H OH OCH3 H H H - - 2012b)
(35)3,5,4'-
trihydroxy-7- . .

203 | methoxy-6- L muscari | [iorous roots (fibrous OH | CH; |OCH; H H H |oOH H on | (Lietal,

. roots) 2012b)
methylhomoisofla
vanone
204 | (-)-liriopeins A | L. muscari | Luberous root (tuberous OH |CH: | OCH; H H H |oH H g | (Tsaictal,
root) 2013)
205 | ()-liriopeins B | L. muscari | Luberous root (tuberous OH |CH: |OCH: H OH H |oH H g | (Tsaietal,
root) 2013)
(3R)-3-(4'-
hydroxybenzyl)- .
206 5.7- I muscari Tuberous root (tuberous OH H OH H H H OH H H (Tsai et al.,
. root) 2013)
dihydroxylchroma
n-4-one
(3R)-3-(4'- . Tuberous root (tuberous (Tsai et al.,

207 hydroxybenzyl)- L. muscari root) OH CH;3 OH H H H OH H H 2013)

5,7-dihydroxy-6-
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methyl-chroman-
4-one

208

3-(4'-
hydroxybenzylide
ne)-5,7-
dihydroxychroma
n-4-one

. muscari

Tuberous root (tuberous
root)

OH

CHs

OH

OH

OH

(Tsai et al.,
2013)

209

(3R)-3-(2',4"-
dihydroxybenzyl)-
5,7-
dihydroxychroma
n-4-one

. muscari

Tuberous root (tuberous
root)

OH

OH

OH

OH

(Tsai et al.,
2013)

210

(3R)-3-(2',4'-
dihydroxybenzyl)-
5,7-dihydroxy-6-
methyl-chroman-
4-one

. muscari

Tuberous root (tuberous
root)

OH

CH3

OH

OH

OH

(Tsai et al.,
2013)

211

(3R)-3-(4'-
hydroxybenzyl)-
3,5-dihydroxy-7-
methoxy-6-
methylchroman-4-
one

. muscari

Tuberous root (tuberous
root)

OH

OH

OH

OH

(Tsai et al.,
2013)

212

3,5-dihydroxy-7-
methoxy-3-( 4-
hydroxybenzyl)
chroman-4-one

. muscari

Fibrous root (fibrous
root)

OH

CH3

OCH3

OH

OH

(Wu et al.,
2014)

213

3,5-dihydroxy-7-
methoxy-6-
methyl-3-( 4-
hydroxybenzyl)
chroman-4-one

. muscari

Fibrous root (fibrous
root)

OH

OH

OH

(Wu et al.,
2014)
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214 L muscari | Aerial part (acrial part) | C H H OH H H |OH %Slasl)et al,
OH
o g |
215 isoliquiritigenin L. muscari Subterranean part (root) O | g{)slagl)et al.,
OH O

3-0- . (Tsai et al.,
216 methylquercetin L. muscari Subterranean part (root) | D OH H OH OH OH | OCH 2015)

3,3'-0- . . . (Tsai et al.,
217 dimethylquercetin L. muscari Aerial part (aerial part) D OH H OH OCH3 OH | OCH 2015)

3,4'-0O- . . . OoC (Tsai et al.,
218 dimethylquercetin L. muscari Aerial part (aerial part) | D OH H OH OH H3 OCH3 2015)
219 kaempferol L. muscari Aerial part (aerial part) D OH H OH OH H OH g{)slaSl)et al,

kaempferol-3-O- . . . (Tsaietal.,
220 glucoside L. muscari Aerial part (aerial part) D OH H OH OH H O-glc 2015)

kaempferol-3-O-

-D-galactoside- . . O-ga’- (Yoshitama
221 4-0-p-D- O. jaburan Fruit (seed) D OH H OH OH H 4-0-glc ctal., 1993)

glucoside

3R-(2'4'-

dihydroxybenzyl)- (Tsai et al
222 5,7-dihydroxy- L. muscari Aerial part (aerial part) B OH CHs3 OH OH H OH 2015) ”

6-methylchroman-

4-one
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quercetin-3-0-

(Tsai et al.,

223 slucoside . muscari Aerial part (aerial part) OH OH OH OH | O-glc - - 2015)
isorhamnetin-3-O- . . . oC (Tsai et al.,
224 glucoside . muscari Aerial part (aerial part) OH OH OH Hs O-glc - - 2015)
225 diosmetin . muscari Aerial part (aerial part) OH OH OCH3 OH | H - - g{)siagl)et al.,
226 disporopsin . muscari Aerial part (aerial part) OH OH OH H OH H H g{)slagl)et al,
3-(2'4'-
dihydroxybenzyl)- (Tsai et al
227 5,7-dihydroxy-6- . muscari Aerial part (aerial part) OH OH OH H OH H H 2015) ”
methylchroman-4-
one
. (Lee &
2pg | delphinidin-3-0-\ ;© ari | Fruit (fruit) OH OH H OH | oH on | & Choung,
rutinoside rut
2011)
idin-3-O- ) (Lee &
229 cyanidin-3-0 _muscari | Fruit (fruit) OH OH H H |OH OH o Choung,
glucoside glc
2011)
L (Lee &
230 petunidin-3-O- muscari | Fruit (fruit) OH OH H OH | OH ocms | & Choung,
rutinoside glc
2011)
idin-3-O- ) (Lee &
231 petunidin-3-O muscari | Fruit (fruit) OH OH H OH | OH ochs | © Choung,
glucoside rut
2011)
. (Lee &
232 malv1d.1n-3-0- . muscari Fruit (fruit) OH OH H oc OH OCH3 O- Choung,
glucoside Hs gle 2011)

33




Supplementary Material

6-C- .
233 methylquercetin- | L. muscari | Aerial (aerial part) D OH H OH H OH OH |OCH; |- - - g)sl“;)et al,
3-methylether
. 0. (Dang et al.,
234 homoisopogon A ; . Tuberous root (tuber) B OH CH3 OCH;3 H OH H OCH3 H H H
Jjaponicus 2017a)
. 0. (Dang et al.,
235 homoisopogon B . . Tuberous root (tuber) B H CH;3 OCH;3 H OH H OCH3 H H H
Jjaponicus 2017a)
. 0. (Dang et al.,
236 homoisopogon C . . Tuberous root (tuber) B H H OCH;3 H OH H OCH3 H H H
Jjaponicus 2017a)
. 0. (Dang et al.,
237 homoisopogon D ; . Tuberous root (tuber) B H CH3 OH H H -O-CH»-O- H H H
Jjaponicus 2017a)
3,4'-dimethoxy-
3'5,5,7- 0. (Chung et
238 tetrahydroxy-8- Jjaponicus Tuberous root (tuber) D OH H OH CH3 OCH;3 OH | OCHs; - - - al., 2017)
methylflavone
5,7-Dihydroxy-6-
methyl-3-(4- L. (Chen et al.,
239 methoxybenzyl)y- | graminifolia Stalk (stalk) OH CHs OH H H H OCH;3 2017)
chroman-4-one
7,4’-Dihydroxy-5- | L. (Chen et al.,
240 methoxyflavanone | graminifolia Stalk (stalk) OH H OCH; H OCH;3 H H 2017)

(Note: Basic structures of different types of flavonoids are shown in Supplementar Figure 3)
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Suplementary Figure 3 Basic structures of different types of saponins

Supplementary Table 3 Polysaccharides isolated from liriopogons

Plant part investigated (as

No. Metabolites | MW (kDa) | Backbone and branches Plant sources stated in the original References
source)

. . Tuberous root (tuberous .

241 Md-1 2.7064 Backbone: D-glucose and a-(1—4)glc O. japonicus root) (She & Shi, 2003)
. . Tuberous root (tuberous .

242 Md-2 4.8651 Backbone: D-glucose and a-(1—4)glc O. japonicus root) (She & Shi, 2003)

Backbone: B-(2—1)-Frufand p-(2—6)-Fruf
243 MDG-1 34 Branch:Fruf(2-6) Fruf(2- per average2.8 of O. japonicus Rhizome (tuber root)

main chain residues and trace of a-D-Glc) Fruf

(Wang et al., 2010)
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Backbone: B-(2—1)-Frufand B-(2—6)-Fruf
Branch:Fruf(2—6) Fruf(2- per

Tuberous root (tuberous

244 FOI-5 > average2.8ofmainchainresiduesandtraceof a-D- O. japonicus root) (Zheng et al., 2009)
Glc) Fruf
. . Tuberous root (tuberous
245 Opaw-2 14 Backbone: B-(1—2)-Frufand B-(2—6) -Fruf O. japonicus root) (Wu et al., 2006)
246 oJp 4.92 Backbone composed of mainly —2)-Fruf-(6— O. japonicus ;{)‘i; rous root (tuberous (Gong et al., 2017)
247 OJP-1 2.74 - O. japonicus Tuberous root (tuber) (Xiong et al., 2011)
248 OJP-2 124.3 - O. japonicus Tuberous root (tuber) (Xiong et al., 2011)
249 OJP-3 324.65 - O. japonicus Tuberous root (tuber) (Xiong et al., 2011)
250 OJP-4 6.75 - O. japonicus Tuberous root (tuber) (Xiong et al., 2011)
1,6-a-D-glucopyranoseand1,3,6-0-D-
3 glucofuranose . . Tuberous root (tuberous
251 POJ-Ula 4.02 Branch: 1,3-0-D-glucopyranoseand 1-a-D- O. japonicus root) (Wang et al., 2012d)
glucopyranose
252 POJ-Ulb n.a. —6)-a-D-Glep (1— O. japonicus 3022)6 rous root (tuberous (Wang et al., 2016)
253 OIP1 352 1,6-linked glc; 1,4-linked glc; and 1,4,6-linked 0. japonicus Tuberous root (tuberous (Chen et al., 2011)

glc

root)
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Tuberous root (tuberous

254 oJP2 88.2 (1 — 3)-linked Xyl and (1— 6)-linked Gal O. japonicus root) (Fan et al., 2015)
255 | OPF-1 48 (2 = 1)-Fruf or (2 — 6)-Fruf O. japonicus rTouolg“’“S root (tuberous |y U o a1 2012
256 | LsP 474 —2)-Fruf-(6— L. spicata rTOf;)em“S root (tuberous |5 1o et al,, 2017)
257 | LSP1 3.2 B-(6 — 2)-Branched B (1 — 2) fructosan L. spicata TTO‘:)?)“O“S root (tuberous | e o al,, 2009b)
. Tuberous root (tuberous
258 LSP2 4.29 B-(6 — 2)-Branched B (1 — 2) fructosan L. spicata root) (Chen et al., 2009b)
259 | LMP 4.14 —2)-Fruf-(6— L. spicata rTO‘g;)em“S root (tuberous | 5010 et al,, 2017)
Supplementary Table 4 Organic acids and phenols isolated from liriopogons

No. Metabolites Plant source Plant part investigated (as stated in the original source) References
260 salicylic acid O. japonicus Tuberous root (tuberous root) (Igbal et al., 2004)
261 p-hydroxybenzoic O. japonicus Tuberous root (tuberous root) (Igbal et al., 2004)

O. japonicus Tuberous root (tuber) (Cheng et al., 2005a)
262 vanillic acid L. spicata Fibrous root (fibrous root) (Huetal., 2011)

L. muscari Fibrous root (fibrous root) (Cheng et al., 2005c¢)
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263 trans-p- coumaric acid O. japonicus Tuberous root (tuber) (Cheng et al., 2005a)
O. japonicus Tuberous root (tuber) (Cheng et al., 2005a)
oleanolic acid
264 L. muscari Fibrous root (fibrous root) (Cheng et al., 2005c)
265 azelaic acid O. japonicus Tuberous root (tuber) (Cheng et al., 2005a)
266 n-tricosanoic acid O. japonicus Tuberous root (tuber) (Cheng et al., 2005a)
267 tianshic acid O. japonicus Tuberous root (tuber) (Cheng et al., 2005b)
268 L-pyr- oglutamic acid O. japonicus Tuberous root (tuber) (Hao & Wen, 2005)
269 9,12-octadecadienoic acid | O. japonicus Tuberous root (tuberous root) (Shen et al., 2008)
270 hexadecanoic acid O. japonicus Tuberous root (tuberous root) (Shen et al., 2008)
271 6-octadecenoic acid O. japonicus Tuberous root (tuberous root) (Shen et al., 2008)
272 ;r(il:i-p-hydroxycinnamic L. spicata Fibrous root (fibrous root) (Hu et al., 2011)
273 pentacosane acid L. muscari Fibrous root (fibrous root) (Cheng et al., 2005c)
274 hentriacontane acid L. muscari Fibrous root (fibrous root) (Cheng et al., 2005c¢)
275 ursolic acid L. muscari Fibrous root (fibrous root) (Cheng et al., 2005c¢)
L. muscari Tuberous root (tuberous root) (Jiang et al., 2012)
palmitic acid
276

O. japonicus

Tuberous root (rhizome)

(Zhao et al., 2017)
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277 oleic acid O. japonicus Tuberous root (rthizome) (Zhao et al., 2017)
278 syringic acid L. spicata Fibrous root (fibrous root) (Hu et al., 2011)
2-(4'-hydroxybenzoyl)-
279 5,6-methylenedioxy- L. spicata Fibrous root (fibrous root) (Hu et al., 2011)
benzofuran
2-(4'-hydroxybenzyl)-5,6-
280 methylenedioxy- L. spicata Fibrous root (fibrous root) (Huetal., 2011)
benzofuran
281 4-hydroxybenzaldehyde L. muscari Subterranean part (root) (Tsai et al., 2013)
282 (—)-pinoresinol L. muscari Fibrous root (fibrous root) (Lietal., 2012c)
(2S,3R)-methyl 7-
hydroxy-2-(4-hydroxy-3-
methoxyphenyl)-3- . . .
283 (hydroxymethyl)- L. muscari Fibrous root (fibrous root) (Lietal., 2012c)
2,3-dihydrobenzofuran-5-
carboxylate
(4R,58)-5-(3-hydroxy-2,6-
dimethylphenyl)-4- . . .
284 isopropyldihydrofuran-2- L. muscari Fibrous root (fibrous root) (Lietal., 2012¢)
one
285 (+)-platyphyllarin A L. muscari Subterranean part (root) (Tsai et al., 2013)
286 platyphyllarin C L. muscari Aerial part (aerial part) (Tsai et al., 2015)
287 (+)-Platyphyllarins B L. muscari Subterranean part (root) (Tsai et al., 2013)
288 (2R)-(2',4'- L. muscari Aerial part (aerial part) (Tsai et al., 2015)

dihydroxybenzyl)-6,7-
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methylenedioxy-2,3-
dihydrobenzofuran

(2R)-(4-methoxybenzyl)-

289 5,7-dimethyl-6-hydroxyl- O. japonicus Tuberous root (tuber) (Dang et al., 2017b)
2,3-dihydrobenzofuran
2-(2-hydroxyl-4-methoxy-

290 benzyl)-3-methyl-6- O. japonicus Tuberous root (tuber) (Dang et al., 2017b)
methoxyl-2,3- -Jap J ?
dihydrobenzofuran
3-(2"-hydroxyphenyl)-6,8-

291 dihydroxy-7- L. muscari Aerial part (aerial part) (Tsai et al., 2015)
methoxy-isocoumarin

292 vanillin L. muscari Subterranean part (root), aerial part (aerial part) (Tsai et al., 2013, 2015)

293 (-)-syringaresinol L. muscari Subterranean part (root) (Tsai et al., 2013)

294 emodin L. muscari Fibrous root (fibrous root) (Wu et al., 2014)

295 allylpyrocatechol L. spicata Fibrous root (fibrous root) (Huetal., 2011)

296 | 2:0-dimethoxy-4- L. spicata Fibrous root (fibrous root) (Hu etal., 2011)
nitrophenol

297 N-trans- . L. muscari Fibrous root (fibrous root) (Lietal, 2012b)
coumaroyltyramine

298 N-trans- . L. muscari Fibrous root (fibrous root) (Li et al., 2012b)
feruloyloctopamine

299 (S)-N-trans- L. muscari Subterranean part (root) (Tsai et al., 2013)
feruloyltyramine
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300

(S)-N-cis-feruloyltyramine | L. muscari

Subterranean part (root)

(Tsai et al., 2013)

(S)-N-trans-p-

301 . L. muscari Subterranean part (root) (Tsai et al., 2013)
coumaroyloctopamine

302 (S)-N-cis-p- . L. muscari Subterranean part (root) (Tsai et al., 2013)
coumaroyloctopamine

303 N-transferuloyltyramine L. muscari Subterranean part (root) (Tsai et al., 2013)

304 p-hydroxybenzaldenhyde O. japonicus Tuberous root (tuber) (Cheng et al., 2005a)

Supplementary Table 5 Other types of constituents isolated from liriopogons
No. Metabolites Plant source Plggt part investigated (as stated in the References
original source)
305 L-borneol-B- D-glucopyranoside O. japonicus Tuberous root (tuber) (Cheng et al., 2005a)
306 ophiopojaponin D O. japonicus Tuberous root (tuber) (Hao & Wen, 2005)
O. japonicus Tuberous root (tuber) (Cheng et al., 2004)

ophiopogonoside A

307 L. muscari Tuberous root (tuberous root) (Jiang et al., 2012)

308 ophiopogonoside B L. muscari Tuberous root (tuberous root) (Jiang et al., 2012)
3.,4-dihydroxy-allylbenzene-4-O-a-L- . .

309 rhamnopyranosy(1-6)-B-D-glucopyranosideand O. japonicus Tuberous root (tuber) (Hao & Wen, 2005)

310 liriopeoside A L. muscari Tuberous root (tuber)

(Cheng et al., 2004)
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311 1,4-epoxy-cis-eudesm-6-O-B-D-glucopyranoside L. muscari Fibrous root (fibrous root) (Zhang et al., 2011)
312 1B,6p-dihydroxy-cis-cudesm-3-ene-6-0--D- L. muscari Fibrous root (fibrous root) (Zhang et al., 2011)
glucopyranoside
313 1a,6B-dihyd 5,10-bi i-eud: 4(15 6
0,68-dihydroxy-3,10-bis-cpi-cudesm-4(15)-ene-6- | ;.. Fibrous root (fibrous root) (Zhang et al., 2011)
O-B-D-glucopyranoside
314
palmitic acid glyceride L. muscari Fibrous root (fibrous root) (Zhang et al., 2011)
3,4-dihydroxy-allylbenzene3-O-B-d-glucopyranosyl- . . .
315 4-0-B-dapiofuranosyl-(1—6)-B-d-glucopyranoside O. japonicus Tuberous root (tuber) (Liu et al., 2016)
316 3,4,5-trihydr llylb 3-0-p-d
,4,>-trihydroxyallylbenzene 3-O-f-d- O. japonicus Tuberous root (tuber) (Liu et al., 2016)

glucopyranosyl-4-O-B-d-glucopyranoside

cryptomeridiol 11-O-B-d-xylopyranosyl-
317 O. japonicus Tuberous root (tuber) (Liu et al., 2016)
(1—6)-B-d- glucopyranoside

318 cyclo-(Phe-Tyr) O. japonicus Tuberous root (tuber) (Cheng et al., 2005b)
319
cyclo-(Leu-Ile) O. japonicus Tuberous root (tuber) (Cheng et al., 2005b)
O. japonicus Tuberous root (tuber) (Nakanishi & Kaneda, 1987)

N-(2-(4-hydroxyphenyl)ethyl)-4-hydroxy-cinnamide

320 O. planiscapus Subterranean part (subterranean part) (Watanabe et al., 1983b)
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321 o-humulene O. japonicus Tuberous root (tuber) (Nakanishi & Kaneda, 1987)

O. japonicus Tuberous root (tuber) (Kato et al., 1968)
322 [-sitosterol

L. muscari Fibrous root (fibrous root) (Wu et al., 2014)
323 palmitic acid glyceride L. spicata Tuberous root (tuber) (Lee et al., 1989)
324 [-sitosterol-B- D-glucopyranoside L. muscari Subterranean part (root) (Tsai et al., 2013)
325 [-sitosterol-f3- D-glucoside O. japonicus Tuberous root (tuber) (Kato et al., 1968)
326 stigmasterol O. japonicus Tuberous root (tuber) (Kato et al., 1968)
328 stigmasterol-f3- D-glucoside L. muscari Subterranean part (root) (Tsai et al., 2013)
329 chrysophenol O. japonicus Tuberous root (tuber) (Cheng et al., 2005a)
330 emodin O. japonicus Tuberous root (tuber) (Cheng et al., 2005a)
331 campesterol gulcoside L. muscari Fibrous root (fibrous root) (Cheng et al., 2005c)
332 [3- sitosterol palmitate L. muscari Fibrous root (fibrous root) (Cheng et al., 2005¢)
333 stigmasterol palmitate L. muscari Fibrous root (fibrous root) (Cheng et al., 2005c)
334 glutaminsaeure anhydride L. muscari Fibrous root (fibrous root) (Cheng et al., 2005c)
335 ethyltributanoate L. muscari Subterranean part (root) (Tsai et al., 2013)
336 lupenone L. muscari Tuberous root (tuberous root) (Jiang et al., 2007)
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337 lupeol L. muscari Tuberous root (tuberous root) (Jiang et al., 2007)
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Supplementary Table 6 Summary of all retrieved pharmacological findings

Metabolite tested

Activity Plant resource ) Model Effect Dosage Reference
pharmacologically
| values of LVEDP, LVESD and LVEDD;levels of IL-6, TNF-a,
. DOX-induced IL-1B, MDA, the relative activity of p38 MAPK
Cardiovascular ] ]
- O. japonicus Steroidal saponins extract 100 mg/kg (p.o.) (Wuetal., 2019)
P SD rats tvalues of LVESP, +2dP/dtmax, —dP/dtmax, EF and FS;
activities of SOD, CAT and GSH-Px
12.5 and 25.0
ICR mice .
| length of tail thrombus mg/kg;
ROJ-ext (Aqueous extract) ) (Kou et al., 2006)
| arterial-venous shunt 6.25 and 12.5
SD rats
mg/kg (p.o.)
12.5 and 25.0
SD rats | the dried weight of thrombus (36.0% and 70.6%); endothelium ke (p.0)
.. . mg/kg (p.o.);
ROJ-ext (Ethanol extract) HL-60 cells and injury, adherent or transmigrated leukocytes 0.1.1.0 and 10 (Kou et al., 2005b)
.1, 1.0 an
ECV304 cells | adhesion of HL-60 cells to ECV304 cells
png/mL
| infarct size; brain water; ICAM-1, iNOS, COX-2, TNF-q, IL-
(MCAO/R)- 1B; NF-xB p65 and phosphorylation 5 and 10 mg/kg
Ruscogenin o . b P PhoSpHoryY ) (Guan et al., 2013)
injured mice (i.g)
1 neurological deficits
| brain infarction and edema, EB leakage
) (MCAO/R)- .
Ruscogenin 10 mg/kg (i.g.) (Cao etal., 2016)

injured mice

1 neurological deficits, cerebral brain flow CBF, ameliorated

histopathological damage; expression of TJs
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| sodium fluorescein leakage, expression of TJs, IL-1f and

caspase-1, NLRP3 and TXNIP

OGD/R-injured 0.1-10 uM
bEnd.3 cells
1 cell viability and TEER value
| LC3-1I/LC3-1 ratio, activation of JNK and ERK in H9¢2 cells 1 uM
Ophiopogonin D HOc2 cells . ) o ) (Zhang et al., 2015c)
) | DOX-induced cardiac dysfunction in mice 10 mg/kg (i.p.)
C57BL/6J mice
1 CYP2J3 expression and 14,15-DHET levels in normal H9¢2
HO9c2 cells cells
Ang II-induced | angiotensin II-induced abnormalities in Ca >* homeostasis, ER 100, 250 and 500
Ophiopogonin D HO9c2 cells stress nM (Youetal., 2016)
DOX-induced . ) )
| ROS accumulation and up-regulation of ERS related proteins
H9c2 cell 1 uM
| cardiac ultrastructural abnormalities in rats
Ophiopogonin D DOX-induced rats 10 mg/kg (i.p.) (Meng et al., 2014)
Ang Il-infused
H9¢2 cells | ANP, BNP, B-MHC, p-IxBa, p-REL-A, and REL-A proteins
0.1,0.25, and
Ang Il-infused T LVESD and LVEDD 0.5 MM
Ophiopogonin D rats Sor 10 mg/kg (i.p.) | (Wang et al., 2018)
Ophiopogon D; o
HUVECs 1 the tube formation in HUVECs 10 and 100 pg/mL (Lan et al., 2013)

Metabolite 53 (saponin)

DT-13

Rat ventricular

myocytes

| cardiac intracellular Ca*

1 current voltage curve

0.1 uM

(Tao et al., 2005)
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| cell death

1 cell migration and tube formation; expression of SPHK1,

HMEC-1 _ ) 0.4,12,4and 10
S1P1, bFGF, Akt, ERK, eNOS phosphorylation; NO production
MDG-1 ) . ) mM (Wang et al., 2010)
| average infarct size and cells damage induced by acute )
SD rats 30 mg/kg (i.v.)
myocardial ischemia
1 neovascularization in chemic myocardium
1 intracellular S1P generation, SPHK, autocrine and paracrine
MDG-1 HMEC-1 stimulation of cell surface S1P receptors 0-10 mM (Wang et al., 2012c)

Methylophiopogonanone A
(MONA)

MCAO-induced
rats

ODG/R -induced
bEND.3 cells
THP-1 cells

| infarct volume and brain edema, body weight decreases, ROS

production, MMP-9 release, ICAM-1 and VCAM-1 expression

1 neurological deficit scores, survival time, TJ

1.25,2.50 or 5.00
mg/kg (i.v.)
2.5,5.00r 10 uM

(Lin et al., 2015)

Methylophiopogonanone A
(MONA)

I/R-induced mice
H/R-induced
HIC2 cells

| infarct size (by 60.7%) and myocardial apoptosis (by 56.8%),

cell apoptosis and cleaved caspase-3 expression

1 cardiac function; PI3K, p-Akt, p-eNOS, Bcl-2/Bax ratio and

restored NO production

10 mg/kg (p.o.)
10 yM

(He et al., 2016)

Methylophiopogonanone B
(MONB)

H,0,-induced
HUVECs

| production of MDA and ROS, H,0,-induced apoptosis,
p22phox

1 SOD activity

10, 20, 40 and 50
M

(Wang et al., 2019)

OJP1

ISO-induced
myocardial

ischemia rats

| ISO-induced ST-segment elevation and the heart index; levels
of marker enzymes (AST, LDH, CK and CK-MB)
1 ATPases.

100, 200 and 300
mg/kg (i.g.)

(Fan et al., 2020)
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STZ-induced |blood glucose level 150 and 300 mg/kg
OJP1 (Chen et al., 2011)
diabetic rats 1 insulin level and remediating destruction of pancreatic (i.g)
CS57BL/6 mice 4 mg/kg (i.v.)
| ROS, TNFR, IL-8, MCP-1 and NO (dose dependent)
L. muscari DT-13 ) . ) (Fan et al., 2018)
| NO production, phosphorylation of endothelial NO synthase
HUVECs 0.01,0.1, 1 uM
| mRNA expression levels of IL-6 and TF
Sprague-Dawley 1.0,2.0 and 4.0
DT-13 rats mg/kg (p.o.) (Tian et al., 2013)
| cleaved caspase-3 and cleaved PARP
DT-13 HUVECs 1 mitochondrial membrane potential, Akt phosphorylation 1,2,5uM (Qiuetal., 2014)
Metabolite 209 and 210 . )
) ) Plates | platelet aggregation at IC50 value of 11.59 and 10.69 uM - (Tsai et al., 2013)
(homoisoflavonoids)

ICR mice and SD

| ear swelling, pawedema, pleural leukocyte migration,

25 and 50 mg/kg

.. rats peritoneal total leukocyte and neutrophil migration
Anti-inflammatory (p.0.)
- O. japonicus ROJ-ext (Aqueous extract) (Kou et al., 2005a)
t
eeen HL-60 and | adhesion of HL-60 cells to ECV304 cells, with IC50 of 42.85
ECV304 cells png/mL
| lung wet/dry weight ratio, LPS-induced MPO activity and
) LPS-induced ) o . . 0.3,1.0and 3.0
Ruscogenin ) nitrate/nitrite content; expression of TF, iNOS, procoagulant (Sun et al., 2012)
mice = mg/kg (p.o.)
activity; NF-kB p-p65
) | endothelial cell apoptosis 0.1,0.4 and 0.7 )
Ruscogenin MCT-rats . ) (Bietal., 2013)
1 expression of eNOS, caveolin-1, and CD31 mg/kg (p.o.)
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TNF-0- inflamed
HaCaT cell;

DNCB-treated

| spleen/body weight ratio; TNF-a, IL-4, and IL-5; p38 and ERK

1 and 10 pM;

Ophiopogonin D fice protein activation and NF-kB nuclear translocation 125 and 250 "M (Anetal., 2020)
| TNF-a, IL-1B, IL-6 and IL-8; translocation of NF-kB p65 from
the cytoplasm to the nucleus; the phosphorylation of NF-xBp65
Ophiopogonin D MLE-12 T AMPK activity 0-320 uM (Wang et al., 2020b)
HUVECs
THP-1 | vascular inflammation, expression of ICAM-1 and VCAM-1;

TNF-a induced

NF-kB p65 phosphorylation, p38 phosphorylation and Src

0.01, 0.1and 1 pM;

DT-13 mice degradation 4 mg/kg (i.g.) (Zhang et al., 2015b)
LPS-induced | production of NO with IC50 value of 80.2 pg/mL; production

4'-O-Demethylophiopogonanone E RAW 264.7 of IL-1p and IL-6 with the IC50 value of 32.5 pg/mL and 13.4 0-50 pg/mL (Zhao et al., 2017)
macrophage cells png/mL, respectively

Methylophiopogonone A;

yiopmopos LPS-induced
Ophiopogonone E; | NO production with IC50 of 19.2, 14.4, 7.8 and 20.1 pM,
) murine microglial . - (Lietal., 2012a)

Methylophiopogonanone B; respectively
cell line BV-2

Ophiopogonanone H

Ophiopogonanone G; human bronchial

Ophiopogoside A; epithelial BEAS- | IL-4-induced eotaxin production and eotaxin expression 25.0 uM (Hung et al., 2010)

Ophiopogoside B 2B cell line

| Bax/Bcl-2 protein ratio, caspase-3, TNF-a, IL-1p, IL-6 and
MDG-1 HUVECs Cox-2 5,10 or 50 mM (Lietal., 2017)
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Metabolite 289;
Metabolite 290 (phenols)

LPS-induced
RAW 264.7 cells

1 LPS-induced NO production in RAW264.7 cells with the value

of IC50 11.4 and 29.1 uM, respectively

(Dang et al., 2017b)

OVA-induced

| IL-5, IL-13, IL-4 and IgE levels in the BALF and serum;

L. muscari Aqueous extract ) . ) . ) 150 mg/kg (i.g.) (Lee et al., 2005)
mice expression of eosinophil CCR3 and CD11b in lung cells
. | acute paw edema induced by histamine in mice;
Mice; ) ) 4.6 mg/kg (p.o.) 4
DT-13 | adhesion of HL-60 to ECV304 cells induced by TNF-a or (Tian et al., 2011)
HL-60/ECV304 0.01,0.1 and 1 pM
PMA
Spicatoside A; 1 PMA-induced mucin production secretion from airway
NCI-H292 cells 1,10 and 100 pM (Park et al., 2014)
Ophiopogonin D epithelial cells
) ) | neutrophil respiratory burst stimulated by PMA with IC50
L. spicata Metabolite 279, 280 (phenols) Neutrophils - (Huetal., 2011)

value of 5.96 and 4.15 pM, respectively

Effects on the
endocrine system

O. japonicus

Methylophiopogonanone A

HFD-induced

obese rat model

| expression of ACC and SREBP-1C

1 activities of lipoprotein lipase and hepatic lipase in serum and

liver; expression of LDLR and PPAR a

10 mg/kg (i.g.)

(Li et al., 2020)

STZ-induced

Ruscogenin . . | macrophage influx, expression of TNF-a, IL-6 and IL-1B 3.0 mg/kg (p.o.) (Luet al., 2014)
diabetic rat
| Firmicutes/ Bacteroidetes ratios and endotoxin-bearing
Ophiopogonin D HFD male mice ) 1 mg/kg (i.g.) (Chen et al., 2018b)
Proteobacteria levels
1 serum albumin and creatinine clearance, serum creatinine,
STZ-induced DN blood urea nitrogen, kidney hypertrophy; TGF-B1, and, GSH, 2.5,5and 10
Ophiopogonin D rats SOD, CAT mg/kg (p.o.) (Qiao et al., 2020)
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| MDA, IL-6, IL-1B

Gestational

|fasting blood glucose and serum insulin level

125, 250 and 500

Polysaccharides diabetes mellitus ) ) . (Wang, 2013)
TAPN mRNA in fat tissue and placenta. mg/kg (i.g.)
rat
NIT-1cells;
hepatoma H4IIE
. cell; lglucose absorption and activity of a-glucosidase .
Polysaccharides 0.06-240 mg/mL (Ding et al., 2012)
3T3-L1 mouse
adipocytes; tactivity of NIT-1 cells
BBMYV assay
tfed blood glucose levels (13.5%,23.7%) and the fasting blood
ob/ob mouse 150 and 300 mg/kg
MDG-1 glucose levels (8.8%,16.3%) . (Xuetal., 2011)
model o (i.g.)
tserum insulin levels and TG
| TG and LDL-C; expression of GSK3.
diabetic KKAy )
MDG-1 1 HDL-C content; expression of PI3-Kp85, Akt, InsR, IRS-1 and | 300 mg/kg (Wang et al., 2012b)
mouse
Glut-4
| weight and adipose tissue mass (by up to ~50%); leptin
secretion, hepatic lipid accumulation; expressions of genes
HFD-induced
MDG-1 ) . related to lipid and energy metabolism in the liver 300 mg/kg (Wang et al., 2014)
obesity mice
1 oxygen consumption and energy expenditure ameliorate
plasma lipidprofiles
Diabetic KKay lintestinal glucose absorption, and glycogenolysis
MDG-1 300 mg/kg (Zhu et al., 2014)
mice tliver glycogenesis; GLP-1 secretion
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Diet-induced

|body weight gain, fed blood glucose levels, OGTT, and the

MDG-1 . L . 300 mg/kg (Lietal., 2014b)
obese mice insulin resistance
HFD -induced . o . )
| the ratio of Firmicutes/Bacteroidetes; level of D-galactosamine .
MDG-1 obese C57BL/6 ) 300 mg/kg (Shi et al., 2015)
) tlevel of taurine, SCFAs
mice
texpression of PI3K, AKT, InsR, PPAR and glucose
HepG2 cells and consumption 100, 200 and 400
OoJp ) ) ) ) (Gong et al., 2017)
3T3-L1 cells lexpression of PTP1B in mRNA level and protein level in IR mg/mL
HepG2 cells
STZ-induced |blood glucose level
OJP1 150 and 300 mg/kg | (Chen et al., 2011)
diabetic rats Tthe insulin level and remediating destruction of pancreatic islets
STZ-induced IMDA, TG, TC, LDL-C, HDL-C and expression of CTGF
OJP1 150 and 300 mg/kg | (Chen et al., 2013b)
diabetic rats 1 activity of both GPx and SOD in the serum, liver and kidneys
) IMDA, levels of AGE, hs-CRP, sSICAM-1, NO and ET-1
STZ-induced 100, 200,300
OJP1 1GPx, CAT and SOD in heart of diabetic rats; eNOS mRNA (Zhang et al., 2016a)
diabetic rats mg/kg (p.o.)
level
texpression of PI3K, AKT, InsR, PPARy and glucose
HepG2 cells and ) 100, 200 and 400
L. muscari LMP consumption (Gong et al., 2017)
3T3-L1 cells mg/mL
lexpression of PTP1B in IR HepG2 cells
texpression of PI3K, AKT, InsR, PPAR and glucose
HepG2 cells and consumption 100, 200 and 400
L. spicata LSP (Gong et al., 2017)

3T3-L1 cells

lexpression of PTP1B in mRNA level and protein level in IR
HepG?2 cells

mg/mL
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Type 2 Diabetic | fasting blood glucose, TC, TG, LDL-C, HDL-C/TC 100 and 200
LSP1, LSP2 . o ) (Chen et al., 2009a)
Mice 1 glucose tolerance, insulin resistance mg/kg (p.o.)
| creatinine clearance, ICAM-1, MCP-1, and fibronectin protein,
100 or 200 mg/kg
Aqueous ethanol extract STZ-diabetic rats TNF- o and IL-1B (0.0) (Lu et al., 2013)
. . . . N p.o.
1 histological architecture, blood urea nitrogen and proteinuria
| fasting blood glucose, lipid accumulation, hepatic
gluconeogenesis
KKAy diabetic 1 insulin resistance and serum lipid metabolism, glycolysis and 100 and 200mg/kg
LSP1, and LSP2 mice hepatic glycogen content; expression of InsR, IRS-1, (i.g) (Liu et al., 2013)

phosphatidylinositol 3-kinase, and PPAR y

Total Liriope spicata
polysaccharides (TLSP which

mainly comprised of two fractions

| G6Pase activity

100, 200 and 400

(LSP1 and LSP2)) STZ-induced rats 1 glucokinase activity mg/kg (Xiao et al., 2014)
) | TC, TG, LDL-C, expressions of PPARy and FAS, MDA
HFD- induced content, ALT and AST level, total bile acid level
Total Liriope spicata hyperlipidemia 200, 400, and
polysaccharides (TLSP) mice 1 T-AOC and SOD and GPx activitics, PPARa, SHP, FXR, 800 mg/kg (Liu et al., 2020)

LXRa, LXRB, CYP7AL, CYPS1, LDL-R, APOE and HMGCR

Immunomodulation

O. japonicus

OJP-1, OJP-2, OJP-3, and OJP-4

macrophages cell

1 phagocytic capacity, energy metabolism rate, NO and IL-1

production

100-400 pg/mL

(Xiong et al., 2011)

| SMG index, spleen index, IFN-y level and IFN-y/IL-4 ratio

50 and 100 mg/kg

Polysaccharides C57BL/6 mouse ) (Wang et al., 2007)
ig.
1 salivary flow, body weight; water intake (i)
) Peritoneal 1 phagocytic capacity, macrophage activity, NO production and 100, 200, 400 )
Saponins ) (Xiong et al., 2012)
macrophage 1L-1production png/mL
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L. muscari

DT-13, ruscogenin

ICR mice;
nonparenchymal
cells;

hepatocytes and

spleen cells

| ALT level, hepatocelluar necrosis and adipose degeneration

| release of ALT innonparenchymal cells with IC50 of 6.3x107'°
M and 3.9x107 M, lympho proliferation

10 or 20 mg/kg
@p.);

105-10 uM

(Wu et al., 2001)

Liriope muscari polysaccharides

mouse

1 phagotrophy function, chemotactic activity, secretion of TNF-a

and IL-6

62.5, 125,250, 500
png/mL

(Liu et al., 2015)

Water extract

LPS-induced

| NO, IL-6, IL-10, IL-12p40, IP-10, KC, MCP-1, VEGF, GM-
CSF, PDGF-BB, intracellular calcium, NF-xB and CREB

25-200 pg/mL

(Kim et al., 2012)

mouse
o ) . | H,O»-induced oxidative stress, apoptosis and ERK1/2 )
Anti-oxidation O. japonicus Ophiopogonin D HUVECs o 0.6 to 60.0 uM (Qian et al., 2010)
activation
MC3T3-Elcells . ) )
| induced MC3T3-El dysfunction, H,O,-induced MC3T3-El
and RAW264.7 1,10,100 uM
) ) dysfunction
Ophiopogonin D cells; 5 and 25 mg/kg (Huang et al., 2015)

BALB/c female

mice

| CTX-1, TRAP activities, MDA, ROS generation, expression of
B-catenin, mRNA expressions of Axin2 and OPG

@p)

8-formylophiopogonanone

B (FOB-8)

PQ-induced mice

| PQ-induced elevation in MDA, GSH and SOD levels

20 mg/kg (i.g.)

(Qian et al., 2019)

Cytotoxicity

O. japonicus

Ophiopogonin B

NCI-H157 and
H460 cells

| H157and H460 cells with IC50 value of 2.86 and 4.61 pM,

respectively

(Chen et al., 2013a)
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Ophiopogonin B

SGC-7901 cells

| cells proliferation, expression levels of Bel-2 and the
phosphorylation levels of ERK 1/2 and JNK 1/2
1 expression levels of caspase-3 and B-cell lymphoma 2-

associated X protein

5,10 and 20 uM

(Zhang et al., 2016b)

Ophiopogonin B

lung cancer

A549, HCC-15
and Calu-3 cells

| expression of c-FLIP, p62
1 TRAIL-induced apoptosis by activating autophagy flux;
conversion of LC3-Ito LC3-11

0,2.5,5,and 10
M

(Nazim et al., 2018)

| cell proliferation, cyclin B1 and MMP-

0, 12.5, 25 and 50

Ophiopogonin D AMC-HN-8 cells 1 caspase-3/9 activity, p-p38 MAPK protein expression pumol/l (Yan et al., 2019)
| cell metastasis, MMP-9 activity, phosphorylation of FAK, Src
and AKT
MDA-MB-
Ophiopogonin D 231cells 1 nuclear B-catenin 0to 50 uM (Zhu et al., 2020)
MDA-MB-435
cells | cell proliferation, invasion, adhesion, MMP-9 and 5,10, 20, 40 and
Ophiopogonin D HUVECs phosphorylation of p38 80 uM (Zhang et al., 2015a)
| LNCaP cell proliferation with IC50 values of 5.34 pM
) ) LNCaP, PC3 and o
Ophiopogonin D’ DU145 cell 1 RIPK1- and MLKL-dependent necrosis in LNCaP cells 2.50r5uM (Luetal., 2020)
cells
lexpression of FasL, AR and PSA
| HepG2, HLE, BEL7402, BEL7403 and Hela with ICH50 value
HepG2, HLE,
Ophiopogonin Q BEL7402, 0f 2.88,2.61, 3.59, 6.25, 2.74, uM, respectively
- (Lietal., 2013)
. BEL7403 and .
sprengerin C | HepG2, HLE, BEL7402, BEL7403 and Hela with ICH50 of
Hela cells

3.07,3.68, 8.13, 1.97, 1.74uM, respectively
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(—)-Liriopein B

MDA-MB-231
and MCF-7 cells

| MDA-MB-231 and MCF-7 at IC50 value of 83.76 and 50.25
1M, respectively

| cell migration and invasion in MDA-MB-231 cells

| PI3K, Src, EGFR, Tie2, Ick, lyn, RTKS, FGFR1, Abl, and Flt

5,10,20 pM

10 pM

(Wang et al., 2015)

H460 and H1975 | cell viability and proliferation, Bcl-2 and Bcl-x1 expression 0, 20, 40 and 60
L. muscari Liriopesides B cells 1 Bax, caspase-3, and caspase-8 expression, autophagy uM (Sheng et al., 2020)
AS549 cells | proliferation and adhesion of A549 cells to HUVECs, 1-100 uM
DT-13 HUVECs fibronectin, invasion, expression of MMP-2 and MMP-9 10 and 30 uM (Zhang et al., 2012b)
MDA-MB-435,
| MDA-MB-435, 95D, HepG2, HeLa, MCF-7 and A549 cell
95D, HepG2,
Metabolite 17 lines with IC50 of 16.34, 14.34, 27.10, 14.76, 35.21 and24.69 - (Wuetal., 2017)
HeLa, MCF-7 and M el
, respective
A549 cells " P Y
Metabolite 63 (saponin), Metabolite | MDA-MB-435 | MDA-MB-435 cells with IC50 values of 0.58, 0.05, and 0.15 (Lietal. 2015)
- ietal.,
64 (saponin) and DT-13 cells pg/mL, respectively
| MDA-MB-435, 95D, HepG2, HeLa, MCF-7 and A549 cell
lines with IC50 values of
MDA-MB-435, 26.01, 30.00, 40.52, 33.42, 39.12, 36.01 mM, respectively;
Metabolite 65, 66, 114, 117, 131, 95D, HepG2,
) . - (Wueetal., 2017)
132, 133 (saponins) HeLa, MCF-7 and | 15.99, 20.13 ,49.68,39.98,47.30,36.35 mM, respectively;
A549 cells

19.63, 10.82, 15.26, 35.56 mM, respectively;

18.07,20.13, 49.68, 39.98, 47.30 and 36.35 mM, respectively;
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17.68, 17.83, 29.48, 22.23, 42.16 and 43.20 mM, respectively;

17.68, 17.83,29.48, 22.23, 42.16 and 43.20 mM, respectively;

| MDA-MB-435, 95D, HeLa cell lines with IC50 values of
17.68, 17.83,29.48, 22.23, 42.16 and 43.20 mM, respectively;

| MDA-MB-435, 95Dcell lines, IC50 with IC50 values of 17.54
and 11.09 mM, respectively

1,10',10% 107 10*

L. spicata Liriopesides B A2780 cells | growth curve, CA125 level, AKP activity ,10° nM (Wang et al., 2017a)
) ) K562 and HL60 K562 and HL60 cells with IC50 values of 18.6 ug/mL and 16.5
L. graminifolia Metabolite 6 (saponin) - (Wang et al., 2012a)
cells pg/mL, respectively
| HeLa cell with IC50 values of 6.0, 13.3 0, and 26.1 pg/mL,
Metabolite 1, 5, 7 HeLa cells respectively - (Chen et al., 2017)

Metabolite 40 and 124 (saponins)

SMMC-7721 and
Hela cell

|Hela with IC50 of 18.6 pg/mL and 40.6 pg/mL, respectively

2.5-100 pg/mL

(Wang et al., 2011a)

119 (saponin), 123 (saponin) and

SMMC-7721 and

ISMMC-7721 and Hela cell with IC50 of 45.8 and 13.3 pg/mL,

respectively;

2.5-100 pg/mL

(Wang et al., 2011a)

methylophiopogonanone B Hela cell .
Hela and SMMC-7721 cells with IC50 of 76.4 and 26.1 pg/mL,
respectively
NSCLC
. . 10 pM
Iphosphorylation of EphA2 (Ser897) in A549 cells; tube
Anti-cancer O. japonicus Ophiopogonin B L . . (Chen et al., 2018a)
A549 and formation in EA. hy926 cells; expression of VEGFR2 and Tie-2;

NCI-H460 cells;

pulmonary

phosphorylation of Akt (S473) and PLC (S1248); levels of

75 mg/kg (p.o.)
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metastasis nude

mouse model

EphA2 and phosphorylated EphA2; invasion and migration
ability of A549 cells

texpression of Ephrin-Al in both A549 and NCI-H460 cells;
phosphorylation of EphA2 (Ser897) in NCI-H460 cells

|EphA2, N-cadherin, Snail, Slug and ZEB1tumor angiogenesis

and hemoglobin content

1Z0-1 and E-cadherin

A549 cells;
nude mouse
model implanted | expression of Mytl and phosphorylation of Histone H3 (Ser10) | 10 uM
Ophiopogonin B with A549 cell 1 autophagy and apoptosis (75 mg/kg OP-B) 75 mg/kg (p.o.) (Chen et al., 2016b)
PC3 and DU145 | levels of cleaved-RIPK1, caspase 8, cleaved-caspase 8, Bid,
cells; caspase 10, and cleaved-caspase 10
BALB/c nude 1,2.5,5,10, 25,
mice implanted 1 cell apoptosis, expression levels of RIPK1 and Bim and 50 uM
with PC3 and 2.5 or 5.0 mg/kg
Ophiopogonin D' DU145 cell s | PC3 and DU145 xenograft tumors in BALB/c nude mice @ip.) (Luetal., 2018)
MDA-MB-435
cells;
nude mice | cell adhesion to vitronectin, migratory response, expression of
implanted with avb 3 integrin, TF and Egr-1, excretion of MMP-9 of MDA-MB-
MDA-MB-435 435 cells under hypoxic conditions
DT-13 cell | extravasation of MDA-MB-435 cells in mice 1 or 10 mM (Sun et al., 2010)
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95D cells;

1 95D cells metastasis, expression of paxillin, p-paxillin, p-c-

0.01,0.1 and 1 pM

DT.13 Orthotopic Raf, total c-Raf, p-ERK1/2, total ERK1/2 and B-actin 2.5 or 10 mgkg (Wei ct al,, 2016)
implantation .
mouse model 1 non-muscle myosin IIA (ig)
HCT-15, HCT-
116, COLO 205,
HT-29, SW-620
and SW-480 cells;
| glucose uptake, ATP generation; lactate production; m-TOR 2.5,5and 10 yM
DT-13 Orthotopic 1 AMPK 0.625,1.25,2.5 (Wei et al., 2019)
implantation | expression of GLUT1, colorectal cancer growth mg/kg (i.g.)
mouse model of 10 mg/kg (i.g.)
colorectal cancer;
C57BL/6J APC™®
mice model
SMMC-7721 and
HCCLM3;
nude mice | cell migration and invasion; levels of MMP-2, MMP-9, 0-100 pM;
implanted with urokinase-type plasminogen activator, VEGF and HIF-1q; 0.3, 1.0, or
Ruscogenin HCCLMS3 cells phosphorylation of Akt, nTOR 3.0 mg/kg (i.v.) (Hua et al., 2018)

Sprengerinin C

HepG-2/BEL7402
cells;

nude mice
implanted with

HepG-2 cells

| VEGF-induced vascular endothelial cell proliferation, invasion
and tube formation; VEGFR?2 activation, MMP-2/9 and VEGF

expression

1 G2/M phase arrest, NADPH oxidase activity, reactive oxygen

species, cleaved caspase-3 and cleaved PARP

| tumor growth in a nude mouse

0.5,1.0 and 2.0
uM;

7.5 and 15 mg/kg
>i.p.)

(Zeng et al., 2013)
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| HUVECs invasion and tube formation; expression of Src

1.25,2.5,5.0 and

HUVECs
. . tyrosine kinase 10.0 uyM
Metabolite 26 (saponin) (Zeng et al., 2015)
C57/BL mice ) . )
| angiogenesis and MMPs/VEGF expression 5.0 uM (SC)
AS549 cells; | cell migration 0.01,0.1, 1 uM
L. muscari Ophiopogon Saponin C1 (Zhang et al., 2020)
mice | degradation and breakage of the ZO-1 protein; PKC$ and Src 4.0 mg/kg (i.g.)
| pCore-Luc, pS-Luc, pPreS-Luc activities; binding activity of
NF- kB protein to CS1 element; CS1 containing promoter
o - Metabolite 207 (saponin) HBV-transfected activity
Anti-viral L. muscari 0-10 pg/mL (Huang et al., 2014)
Huh?7 cells
| expression of p65/p50 NF- kB protein, phosphorylated NF-kB
po65s
0.5,1and 2
human pg/mL;
Spicatoside A hepatocellular | replication of the genotype 3 HEV replicon 2 pg/mL (Park et al., 2019)
carcinoma cell | HEV genotype 3 strain 47832c¢ 0.2,0.5,1 and 2
line Huh 7.5 | expression of HEV ORF2 png/mL;
o Ovhi D Paratracheal hyperpolarized the paratracheal neurones from a resting 10 uM (Ishibashi et al., 2001)
i_tussi . japonicus phiopogonin n shibashi et al.,
Anti-tussive neurones membrane potential of -65.7 to -73.5 mV
H,0,-induced . o ) ) )
| intracellular oxidative stress, mitochondrial dysfunction, poly
Neuroprotection L. muscari Ethanol extract injury in SH- 0.5- 50 pg/mL (Park et al., 2015)
(ADP ribose) polymerase and caspase-3 cleavage
SYS5Y cells
Acute myeloid Human leukemia
leukemia (anti-AML) | L. muscari DT-13 cell lines; 1 apoptosis of HL-60 and Kasumi-1 cells 0-18 uM; (Wang et al., 2020a)
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NOD/SCID mice
with the
engraftment of

HL-60 cells

1 Fas, FasL, DRS, TRAIL, the cleaved-PARP and cleaved-
caspase 3 and 8, differentiation markers CD11b and CD14, level
of C/EBPa and C/EBPf

1 NOD/SCID mice survival time

10 and 20 mg/ kg
(p-0.)

1 villus length, crypt layer, muscle thickness in the constipation

operamide (Lop)- | model

laxative L. muscari AELLP (aqueous extract) induced rats | mAChRs 1,000 mg/kg (i.g.) (Kim et al., 2013)
PM-induced DES 1 tear secretion, corneal smoothness, level of MUC4,

anti-dry eye L. muscari LPE (water extract) rats conjunctival goblet cells 1,5and 10 mg/mL | (Songetal., 2019)
ICC, PPTs;

effect on acetic acid and depolarizes ICC PPTs in vitro 10-30 pg/ml

gastrointestinal STZ-induced 100-1000 mg/kg

motility L. muscari LPE (water extract) diabetic mouse 1 ITRs in vivo (i.g.) (Kim et al., 2016)
EGF-induced
asthma condition | MAPK/NF-«B activity in EGF-induced asthma condition
A549 cells; AS549 cells, COX-2 and iNOS expression, PLCP in asthmatic

anti-bronchial asthma | L. muscari LPP (water extract) hBSM hBSM 0.1 to I mg/mL (Lee et al., 2019)

Hepatoprotection

O. japonicus

CCly-induced
mouse; H,O,-
induced BNL
CL.2 hepatocyte

cell

| lysosome membrane permeabilization, cathepsin B, cathepsin
D
1 lysosomal enzyme translocation to the cytosol, fluorescence

intensity of the LysoTracker Green, cell viability

15 mg/kg (i.g.)

50 uM

(Yan et al., 2016)
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