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[ Abstract] Selaginella belonging to the family Selaginellaceae within the class Lycopodiopsida of the division Pteridophyta,
has a long history of application as a traditional Chinese medicinal herb and is widely distributed in China. Modern research has re-
vealed that plants of this genus contain chemical constituents such as flavonoids, acetylenic phenols, and phenylpropanoids, exhib-
iting diverse biological activities, including anti-inflammatory, anti-tumor, anti-viral, hemostatic, hypoglycemic, and immune
function regulatory effects, and garnering significant attention in recent years. This review primarily summarizes the current re-
search status regarding the biological characteristics, habitat distribution, chemical constituents, biological activities, pharmacoki-
netics, and acute toxicology of Selaginella plants. Furthermore, it provides an outlook on future research directions in this field,
aiming to offer a reference for further in-depth research and clinical applications of Selaginella plants.
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Tab 1 Differences in key morphological characteristics among six common Selaginella species
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Tab 2 Key microscopic structural differences among six common Selaginella species
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Tab 3 Classification and sources of compounds 1-19

eSS L&Y bW 44 % ) 2K T 2% 3k

c3-cg” 1 Apigenin=(3',8")-chrysin WG (28]
2 (2S)-2, 3-dihydroametoflavone 5,4'-dimethyl ether G [28]

c3-C6" 3 (+)-trichocladabiflavone A TR [29]
4 Uncinatabiflavone E ERAEM [29]

5 Robustaflavone A BEAEM [30]

6 Involvenflavone I Lyt [31]

C3-0-c4" 7 (2"S)-2", 3"-dihydrodelicaflavone B [32]
8 6"-methyldelicaflavone WG [32]

9 7-O-methyldelicaflavone RGN [32]

10 (2"S)-6"-methyl-2", 3"-dihydrodelicaflavone IREGEEH [32]

11 Siamenflavone B HEBM [33]

12 Siamenflavone C FEBM [33]

C3-0-c4” 13 (2"S)-6"-methyl-2", 3"-dihydroochnaflavone EHBM [34]
14 (2"S)-8,6"-methyl-2", 3"-dihydroochnaflavone B A [35]

15 (28,2"S)-8,8"dimethyl-2,3,2", 3" Tetrahydroochnaflavone B A [35]

c3-c3"” 16 Involvenflavone G Loyt [31]
17 Involvenflavone H M [31]

c4-0-c2" 18 Siamenflavone A EBM [33]
c1"-o-c2" 19 (2S)-5", 7"-dihydroxy-2"-phenoxychromonyl-(3', 4" )-naringenin RGN [28]

212 B AR PR 2 SOR TR LR 4, 1k
FET L 2,

213 EEH EAE S ok L
5 AL AEILE 3,

x4 WEW20~28 3 KK KR
Tab 4 Classification and sources of compounds 20-28

Ak EYHS [AEL/E2 PRI 275 3CHk
8-TR 3L 20 3-(5-hydroxy-7-methoxy-2-(4-methoxyphenyl)-4-oxo-4H-chromen-8-yl)-4-methoxybenzoic acid ~ ¥RZt & A [36]
21 8-(5-acetyl-2-hydroxyphenyl)-5, 7-dihydroxy-2-(4-methoxyphenyl)-4H-chromen-4-one G 36
22 8-(5-acetyl-2-methoxyphenyl)-5, 7-dihydroxy-2-(4-methoxyphenyl)-4H-chromen-4-one WLk B 36
23 8-(5-acetyl-2-methoxyphenyl)-5-hydroxy-7-methoxy-2-(4-methoxyphenyl)-4 H-chromen-4-one B 36
24 3-(5, 7-dihydroxy-2-(4-methoxy-phenyl)-4-oxo-4H-chromen-8-yl)-4-methoxy-benzoic acid TR B 36

3RSk 26

27 Seladoeflavone H
28 Seladoeflavone 1

Seladoeflavone G

[36]
[36]
[36]
[36]
25 Involvenflavone J Eeis| [31]
[37]
[37]
[37]

HER A
WEAE
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Fig1 Chemical structures of compounds 1-19
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2 OH  COCH, OCH, OCH, 7 och, on M on  2sdiydo
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Fig 2 Chemical structures of compounds 20-28
*5 HEW29~40KiR
Tab 5 Source of compounds 29-40
LA<L/F 5= AR ER S [ik7/E 3 27 30k
29 7-O~(8-glucopyranosyl(1—>2)-{#-glucopyranosyl(1—>6)}8-glucopyranosyDflavone-3',4', 5, 7-tetraol HAREAE G i€ [38]
30 7-O-(8-glucopyranosyl(1->2)-[3-glucopyranosyl(1-—>6)]3-glucopyranosyl)flavone-4', 5, 7-triol HAREAE G S| [38]
31 5-carboxymethyl-7,4"-dihydroxyflavonone-7-O-8-D-glucopyranoside HANEEECT €| [39]
32 7, 3-di-O-methylquercetin-4-O-[#-galactosyl-(1->3)-8-glucoypranactosyl ]-3-O-8-glucopyranoside HANEEECT e [40]
33 3-(5, 7-dihydroxy-2-(4-methoxy-phenyl)-4-oxo-4H-chromen-8-y1)-4-methoxy-benzoic acid PINEZE G2 e [41]
34 3,5, 7-trimethoxyflavone-4"-O-[5"-O-pcoumaroyl-g-D-apiofuranoyl-(1""—2")-3-D-glucopyranoside] B [42]
35 3,5, 7-trimethoxyflavone-4"-O-3-D-glucopyranoside B [42]
36 BE B K [43]
37 I RE SR I 17 ALK [43]
38 Jr 3 2 -6~ Car L~ g By R A1 -8-C--D- i 8g 4 40 Ml 7 N [43]
39 J 3 B -6-C3-D -1 Ik 757 285 4% -8~ C o L~ WL W B 2 A1 R [43]
40 I3 F=T-O-5-D -1 i 4 46 4 B [43]

214 HEEE SFEEREMRMASYMENT 2 EREERHE OKEEK 6, 7-dimethoxy-2',
FBEBNE D SRS G PR AZE . 4-dihydroxyisoflavone (41~44) ,fb 2% 45 44 UL 5] 4
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Fig 3 Chemical structures of compounds 29-40
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Fig4 Chemical structures of compounds 41-44 *E‘ E *E % E,j ﬁ% @f §IJ EI/J J:;% Eﬁ&ﬁ:fﬂﬁi % Uﬂ ?W E\ é:tkt

W26, 4k a5 1 WL 6.

Q00 o’ 0
YO g o OcC

5 A~DERBBERBE
Fig 5 Basic skeleton of A-D type alkynylphenols
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x6 WUEWAIS~-59HEKRKR
Tab 6 Classification and sources of compounds 45-59

nE KEHES b ¥ 4 9% WYRIE 2% 30k
ZRIK 45 Diselaginellins C i [46]
46 Diselaginellins D koLt [46]
47 Selapiginellin A kL] [46]
AT 48 Selaginellin URRCE oyt [47]
49 Selagintamarin E A [48]
o 4~((4-ally1-4"-hydroxy-3-((4-hydroxyphenyl)ethynyl)-[1, 1-biphenyl ]-2-y1)(4-hydroxyphenyl) i [19]

methylene)cyclohexa-2, 5-dien-1-one
B 51 4, 4'~(2-(butoxymethyl)-7-hydroxy-1-((4-hydroxyphenyl)ethynyl)-9H-fluorene-9, 9-diy 1)diphenol B [49]
52 Selaginpulvilins W HARBN [50]
C#HY 53 Selariscinin F B [51]
54 Selariscinin G eS| [51]
i) 55 Selaginpulvilin U st [46]
56 ENIES e [49]
57 EN LS e [49]
58 Selaginpulvilins V HAMREM [50]
59 Selaginpulvilins X HOR G [50]
xR7 HEW6E0~81HERKRIR
Tab 7 Classification and sources of compounds 60-81

BEs &g AR/ EAS YR S %30k
N EES 60 Pictalignan D SRTE [52]
61 Pictalignan E EUESY | [52]
62 Pictalignan F EUESY | [52]
63 Brasesquilignans A RS (53]
64 Brasesquilignans B BB [53]
65 Brasesquilignans C B [53]
66 Brasesquilignans D B [53]
67 Brasesquilignans E B [53]
68 Sinensiol H A [54]
69 Seladoeneolignan A R [55]
70 (TR ,85)4,9- = 4k-3,3",5, 7 PU P 49" -4 73R4 5, 8 AR R IR o2 S [56]
71 (TR.8S)-7-Z %A H-4,9-Z 52 35-3 .3, 5- = H AU L9 -4 T-Hh 85, 8- BT A Ml % [ANEEEE [56]
72 (TR, 8S)-7-T %44, 9- 3 45-3,3.5- = F AU IL-9"- 4", T IR 45, S B A JIE R [ANEE R e [56]
AN % 73 Tamariscinosides G HR B [57]
74 Tamariscinosides H HORE [57]
75 Pulvin A BARBH [58]
76 Moellenoside C ORI [58]
77 Tamariscinol V HOR B [58]
78 Siamensinols A ZE B [59]
79 Siamensinols B HE A [59]
80 Sinensiols I HAEEH [54]
81 Sinensiols J SRR e [54]

2.4 % AL AP (85~88)  fh 24k Hy UL 8.,

W RIEGHBE Y P DU WadE YL 25 Ak

A R 2> B AR B 3G Ak 1 (82~84) , T i
bt T o FLLT AR P A B AR B 45

KT E AR A W B 2 nig o3 0 i 5 G A D
Yao 25U HE B2 41 (S. delicatula) W4y 5515 2] 2 4
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Fig 6 Chemical structures of compounds 45-59
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Fig 8 Chemical structures of compounds 82-88
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Fig 9 Chemical structures of compounds 89-92
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Fig 10 Chemical structures of compounds 93-101
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2.7 Hit
AR AR B A BT ST S 2 B T —

Z Y BA T WA A A AL LA 4 (102~120) .
HALG Y 0 2 KOR IR IR 8, A2 45 Hy DLIAT 11,

£8 WEW102~120 5 E KRR
Tab 8 Classification and sources of compounds 102-120

ES [A<L/F 5= AL/ ER S YRR 275 30k
HFEE 102 Selaginolide A 1 1 B [44]
WA Y 103 Selaginones A Eey | [65]
104 Selaginones B koLt [65]
PR s 2 105 Selagintamarin A B (48]
T BA F4) B 2 Y T4 ) 106 3-hydroxy-2-(4"-hydroxy-6-(((4-hydroxybenzoyl)oxy)methyl)-3-(methoxymethyl)- Eeyit| [49]
[1,1"biphenyl]-2-carbonyl) benzoic acid
S I 1 I AT A 107 1-hydroxy-7-(hydroxymethyl)-3, 3, 4-tris(4-hydroxyphenyl)-1, 3-dihydroisobenzo- %4 [49]
furan-1-y1)(4-hydroxyphenyl) methanone
108 3, 4-bis(4-hydroxyphenyl)isobenzofuran-1(3H)-one ESLid| (48]
TR ARG ) 109 (E)-3-(4,4"-dihydroxy-[1,1":3",1"-terphenyl]-2-y1)-1, 3-bis(4-hydroxyphenyl) EoyiE| [49]
prop-2-en-1-one
ZORHERAT A 110 Selagibenzophenone C B [48]
111 (4-hydroxyphenyl)(4,4",4"-trihydroxy-[1,1":3",1"-terphenyl]-2"-yl)methanone ESL | [49]
112 (2-hydroxy-1,4-phenylene)bis((4-hydroxyphenyl)methanone) £ [49]
113 (3-(3, 4-dihydroxybenzoyl)-4"-hydroxy-2-(4-hydroxybenzoyl)-{1, 1-biphenyl]-4- Eayie! [49]
yDmethyl 4-hydroxybenzoate
IR R R 114 Selagibenzophenone B EoL | [65]
HE AL AT A 115 Selagintamarin B £ [48]
TR ST 116 Selagindanone A ESis| (48]
T 24 750 2% - 1ok i T 117 3, 4-bis(4-hydroxyphenyl)isobenzofuran-1(3H)-one EBH [48]
ik 118 Pulvpeptin A HoR B4 [58]
119 Selapeptin B & [66]
120 Selapeptin A B [67]
3 HEWiEM FAb A Wy R FE 2 B B A BT 6 M . B se-

3.1 B AEH

B A0 )@ R FL A B B R v e L L AR
R IR GG A AR Y 2R 2 TR A5 7T 00 7] 45
S5 40 L HT29 F1 SW620, H 4K | 14 4 fE it & W &
HCT116 40 g, HL I 7] G 5 AMPK-a, Caspase {7 5
WA A AR T K. R E R
P 42 B 1 1o 30 ) MAPK  PI3SK-Akt {5 5 1 % 310
20 6398 B, R P DT /DN AN i o 1 R, I B BEL
B #U8 Hela 2108 GO/G1.S 31, B AR 28 7 4 JB ria 437
Wi Caspase i #8119 2k R 1k 08 - 3% 7235 5 H B
T2 L R A 4 T 48 TKKB/NF-«B/COX-2 il
Akt/Bad {5 5 % 15 SR 40 R 17 VLR B A
XEE il 5 £ ) R 400 o] v S 40 B 1 A9 B8 L T O R Ik
R A A T B R L AL P R T SOk AR T
B R 4] STAT3 ., Akt/NF kB 15 5 8 8%™ . 4 9

laginellin B A] 3% JAK2/STATS3 i i 75 5 0/ 12 Al
FI I, S PR M 2R P8 R AR A i HOR B AP (S)-
(-)-N-[2-(3-Hydroxy-2-oxo-2, 3-dihydro-1H-indol-3
-yl)-ethyl]-acetamide i it #) il PI3K/Akt #l MAPK
15 5 38 6, U5 20 R O TR R 2K R A
Jf A= R A R R R B R AR B ) e i L B
MDA-MB-231 4fi g G2/M i BEL i OF- 5 T 0 =7
3.2 M EH

Zhang %573 2o #E 7 DA R AT /DN BRUBE AL & A
HROIR A B TR AT 3 A 1 i v 2 T R A K P | 2R
P22 0 AU N T A A R Il — 4R A G Tl A b
S AER . Jeong BRI A0 £ AR U e
il 4 2 W2 7% i 1 HT 22 /) B S5 200 Jid 1) At 28 25 1 A
AW 20 ST T, L 9 BRG PISK/ Akt/mTOR
I A R AL LA R B, DA A FE A 2 DR AP VR T
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11 & 102~120 25
Fig 11 Chemical structures of compounds 102-120
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