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Abstract As a medicinal and edible fungus, /nonotus obliquus has a long history of folk application in Russia,
Japan, and Northeast China. It is rich in terpenoids, steroids, polysaccharides, phenols, alkaloids, etc, and exhibits
pharmacological activities including anti-tumor, hypoglycemic, anti-inflammatory, antioxidant, and lipid-
lowering effects. Among these, lanostane-type tetracyclic triterpenes represent its characteristic constituents. This
review systematically summarizes the research progress on the chemical components isolated and identified from
L obliguus and their pharmacological activities in recent years. The structures of terpenoids, steroids, and
phenolic compounds are compiled and illustrated, with a particular focus on the skeletal types and structural
characteristics of lanostane-type tetracyclic triterpenes. This work aims to provide some reference for the further
investigation and comprehensive development and utilization of 1. obliquus.
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Figure 1 Main framework (A-D) of lanostane-type triterpenes in I. obliquus

Table 1 pentacyclic triterpenoids in /. obliquus
No. Compound name Molecular Skeleton Ref.

formula

101 Betulin C30H5002 E [1 O]
102 Betulinic acid C3pHyg03 E [10]
103 Monogynol A C3oH5,0, E [33]
104 Ursolic acid C3oH4g03 F [10]
105 3B-Acetoxy-11a,12a- C3,Hy05 G [10]

epoxyoleanan-28,138-olide

106 Oleanic acid CyHegO3 G [10]

113 ¥ A= MHESLED FEAFTE
drimane U505 (DTS), DTS XS Kl &4
4,4,8,9,10- 10 I3, HIROR = PIfis YR IR T 3 F s
FJ4A . drimenol, drim-8-ene-11-ol Al (+)-albicanol, 53

H A/B. B/C. C/D B H_J g7, C-17 il >y
BT 8~10 AR T HER I I, £ 75 22 1 S BeAin B
Y. S EEATAE . 22 e G B 28 8,14 JF 3 -4-H
FE O AT, WK 3 FIEl 4,
1.3 & £

MR FLIR T & A Z i 2R a 9, AL
PR BT, TR IR R R R U R R B —
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Table 2 Sesquiterpenes and diterpenes in I. obliquus

No. Compound name Molecular formula Ref.
107 Inonotusic acid C20H2603 [28]
108 4-[(5,5,8a-Trimethyl-2-methylene-1-naphthylenyl)methyl]-2,5-dihydroxybenzaldehyde CyoH300; [36]
109 Inotolactone C C15H2404 [31]
110 Inotolactone E C15H2205 [37]
111 Inotolactone F C15H2003 [37]
112 Inotolactone G C15H2005 [37]
113 6a-Hydroxycinnamolide C15H2205 [37]
114 Inotolactone H C15H2004 [37]

101 CH,OH
102 COOH

105

106

Ri R, Ry
M0H H  OH
11 =0 H H
M2 H =0 H
113 H B-OH H 14

Figure 3 Structures of sesquiterpenes and diterpenes from /. obliquus
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Fil PMP A RfT 424k HPLC %540 AE £L B 240,
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2.13:7.01:1.36:1:2.98:1.78, Wu 25 % F K
PR (03 HERS L I 15 2RI BE 10P-2A, #H
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WA NE - ZUME-H B0 (5.41:1.36:1.32:0.67), 7
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Table 3 Steroids in /. obliquus

No. Compound name Molecular formula Ref.
115 Ergosta-4,6,8(14),22-tetraene-3-one CagH40O [10]
116 Inonotoide E C2gH350,4 [38]
117 Ergosterol CygHy40 [10]
118 Lawsaritol CagHs500 [39]
119 Stigmast-4-en-3-one CagHsg0 [40]
120 Ergosta-7-en-34-ol CagH180 [28]
121 Ergosta-7,22-dien-38-ol CagHa60 [28]
122 Ergost-6,8,22-trien-38-ol CagHas0O [41]
123 Ergosta-7,22-dien-3-one CygHy40 [42]
124 3B,5a-Dihydroxy-(22E,24R)-ergosta-7,22-dien-6-one CygHy403 [21]
125 (38,5a,6B,22E)-6-Methoxyergosta-7,22-diene-3,5-diol CogHyg03 [33]
126 Inonotoide D C22H3005 [38]
127 Inonotoide C Ca2H3004 [38]
128 Inonotoide A C22H350,4 [38]
129 Inonotoide B C22H3005 [38]
130 Ergosterol peroxide C28H1403 [42]
131 3B-Hydroxy-5a,8a-epidioxyergosta-6,9,22-triene CogH4203 [43]
132 Inonotoide F C21H3204 [38]

1M5H CH,
116 =O CH,OH

— ™ HO : A :

R, 121 OH & HO & _ R i 5
122 OH A®® 1 124 =0 : :
123 =0 A 125 OCH, 126 127

128 129 132

Figure 4 Structures of steroids from /. obliquus
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Iy B A5 B MM AR (Nicotinic acid); Zhang %51 4 K 73
EAS 3| R EZ L (Inotopyrrole); Shan 45 M\ HEHE
FLTR H 43 25 15 2 ik 1 A= )8 Inotopyrrole B 1 5-

(Hydroxymethyl)-1H-pyrrole-2-carboxaldehyde.

Liu" MRS FLTE b 23 3 B A R (Palmitic acid).,
H ol B9l BR I (Monoolein). B H B2 H il fis
(Monopalmitin) 55 i 5 G165 P LA S AZ KA G
BRI TT . Zhang 25 PAMERE FL TR K $2 4 v 43
B L-ARNER . a-D-# % . p-D-H 0 3L
Wi H BRI . Qi 551 A FH 1 I O i
PO HEAR LI T R T R AT 40T, R IHERE AL
% Mn, Ca, Zn, Fe, Pb, Cu, Cr % LHLLE, &
JBICER Ca L E i o

2 HBILEMZHIRE M

HERBFLIA A 22 o S i R 2 e H R e 248,
P2 BB 5T e B, LR A A= W B B e
Priadb., b, R, BEAR SR .

2.1 #MBAEA

MERE £ TR 205 F0 =il Ak & W B H bR 1
P, it Z i 2L A EVER

MERE L B =i X5 e 40 A 5 AT 20 B A
Wang 25" % Y Inonotsutriol C (77). (23E)-Lanosta-
8 23-diene-38,25-dihydroxy-21-al (32) H (20R,

218,245)-21,24-Cyclopenta-34,21,25-trihydroxy-

lanosta-8-ene (53) XT FL Jif % 40 MY (4T1 I MDA-
MB231). filif (A549) F1'H FE 20 (BGC-823) A A
5 AR, MTS 2256 % W Inonotsutriol C 7]
T B PTG 4T 1 A BRLAY TS T o
HEARFL AT — 0 R 55 1 mT 3 2k i 4 A T A DG AR
FRI T TR {5 = A% Sl B e E A T . Zhang
SFIT TS A BRAERE FL R (12) 38 30T HeLa 4
J A 2 98 T ) Bax B8R 1 3R I8 FIRH Wrbo 08 T g
Bel-2 #1531k, #£5 Cleaved PARP #lI Cleaved
Caspase-3 4 [ KKK VR I A MLJH T2 . Kang
SO ST e R A A B (130) FTHMHRI p-E AR
[ (B-catenin) A 4% /K, T I p-catenin 5 554 T,
S ST T o-Mye, 4l il B W B D1
(cyclin D1) FIZH i Ji 31 2 (5 AP 3 8 (CDK-8)
e SRy /b, TR i 45 E 7 S8 A ML 9% T . Shan
ST WHERE LI 43 2515 2] AY Inonotsutriol E (37),
n] e 3 A B AR R 6 (IL-6) 15 T 1Y STAT3

(signal transducer and activator of transcription 3) #%
RN STAT3 T il 45 1 Y 35, i ik BHL W JAK2/
STAT3 {55 5 i B0 I 7L (BC) ARML i A K FIE
4. Shao S S5 FH R0 45 245 B~ 431 X4 R
KA P9 S BT MER £ L R — il m 3l o 0] PI3K/Akt
P& HeLa #RERMREA LA

HEAE L TR 105 B 23 AT BEL ¥ 240 1L J) 49, Jin 2501
AR FL AT 20 B A5 1) 1Y =i 2 B o XoF O 9 A4
ffl ES2. SKOV3 FIfii i 4l il AS549. PCO HAT i 3
BRIV, 200 ] 40 S 4 R W BEL i & A2 7E /Gy
B, eSO S AN T

MEREFL T 224N =il ] 00 e 4 B A= o
#%, Zhang 255 IAHERE FLERAN 73 25152 1 24 10P-5
AT RN H CAAE 4T-1 ARG 40 A /N B b 2L AR
Jieg iy A= 4, AR AL 2 9% NFKBI (NFKB 1)
il R ) 70  NFKB 38 #%, I T 98 32 4% 5% 24 1R 1
fitf FLT3, Spi-B % 5t [H F (SPIB), ' AR ZE 214k 1
(ADRBI) f5R3A AU AS S e G A8, DA T 400 ol e
T4, Zhang 7 W5T K IIHEASFLIATRE (12) E 42
15 p53 HEHFILVEYE HeLa 40IEAYIEAS AR
22 B AEtEA

o- B RBEE BEOL T /N AR S, PR SEHE A S
BRI o 1—4 BEEHE S 0 SbE, SO o- 7
WY S M P R IR S IR, Liu 557 AHERS FL
B > B A5 B 2 HIOP2-S, X o 24 W41 Wi 1)
VEFIE ICso {H A 3.84 pg/mL, 524 21 d ]t A%
HE R T R (STZ) 155 3 095 R /> BUAY 1t b 7K
Vo Ying 5PY MHERSFLE T 20 B35 3 2 kG
¥ Inotolactone A (90). Inotolactone B (89), 5 FH '
Xof HE ] WA L B TR A - 7 W T A 1
TGP, 1C5 ¥ (0.24 £ 0.01) mmol/L, Chen 45"
S5 % A Inonotusol F (88) FHLA 5 1 a-fli 2 4T
it 400 4 1% 1, 1Cs0 M (11.5 + 0.4) pmol/L, 43§ % 4%
W] Inonotusol F 5 o- i M 1 LS A 35 % i il
TSI, 53 F B 12 7R T Inonotusol F 5
A EAE RO B IR TR I . Ye S5 Y &
PUHERE FL TR RE A RLCAE db/db /N BRI T8 B R A,
FEARAE L 1] (Proteobacteria) FIHLHF E A} RCY
1B (Rikenellaceae RC9 gut group) “5 T8 AE G 15 41
B8, B8N SCH BB (Rikenella) MRS TR
(Odoribacter) %547 7 H WU, oG8 I B AR S ZE
WL, AE4 i T8 DRI 1) 200 25 Y- DA T 458 1 R i , 2 fi
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Kou 5529 M HERE FL B 7 43 55 45 3] Inonotusol
H-N S5 SR 4b & %, K X g 2 4 (LPS) 5 5
) BV-2 /N 40 i NO A= BB 4 4 L & B
Inonotusol I (65) Fl Inonotusol L (68) E.A & & 11l
il 15 7, 1Cs0 43901 M (4.07 + 0.03) F1(2.32 + 0.02)
umol/L, Western Blot 52 55 F1 73 % 4 45 2 & Bl fk
AVl aeE A 51 S A A A A (INOS) [1G
PRI 45 G WoR Bt AE M o Qian 55 U 52 5% & 9
Inotodiol (12) fig i E I FLE R AL A 1 IL-18 5
() 5 A LA 3, 400 ] 98 RE PR R R A P 52
55 3B Inotodiol R AH &8 3% g L, Jl /41 4 4k
BB, DD R R T AR, A AR /N BG4
BEdR . Kim 257 ifF 5% & BUHEAE FL I 70% L B4
B ml R AR PR R LPS 755 00 1 W 40 it A A%
K xB #IHl 2 H o (1kBa). % H#EF B (Akt) f122
S5 1% AL (1 (MAPKSs) FORERR 1k &2 iNOS Fil
WAL 2 (COX-2) & (=35, 1E LS T fE =&
T o B T LRSS 3-8 (PI3K) /AKt/IxB 8542 41 il
B H T kB (NF-xB) FI 80 1L 26 118086 (JNK) 1
1k,
24 HEAMAEA

Zhao %5 HEREFL B HH 43 B9 A5 B 0 HERE L &
B (12), R (13) F12EE H B (10) 7] 5w AK i
P A AL ) AL (SOD)., 1 AL &L (CAT)
A WEH ot S ALYl (GSH-PX) 1 M, %) a4 Ak
i (CCly) R /N B AL B 10 HL A 3 i A
P YEH . Wang 457 MHERSFLE 4y 254551 3 iy
— W8 1 45 & TR 2 i 4143 (IOPS 1-3), Hirp
TOPS 2 HA f5 iy FO R0 95 1 X HL0, FIrsuF-4i
RS LB AR A, 1T B S 205 LU AR X 207 o
W B R R f A ¢ . Nakajima 551 A
AR FL TR TR 4% 4y 25 45 8 05 & 4k A 9 3,4-Dihy-
droxybenzaldehyde (133) A 2,5-Dihydroxytereph-
thalic acid (142), HA W EWHTEILAER, 5 DPPH i
BRIGME 1Cso M(18.06+0.18)F1(24.84 +0.48) pumol/L .
2.5 HRstER

Zhang %5 B9 e BRMEAR FL A B2 HUY) AT 7 o
WA R HepG2 4l AL H v =g (TG) K, 7
0.60 g/L [ Bk T TG iHBRF 1] ik 32.33%, Al
LY R FOEREI S . Wu 5 R IR FL A

I SRMEELA 111 /) B Mg IALE ), 30 ol e/
BRU 7 18 DR T A, i/ P 0 R 4 7 TR R AR A B 5
. Lin &7 5256 K MRS FL TA 22 W38 3 78 19 g ot
AR I E B Ta-F2 AL (CYPTAL) FIRE BEJE 35 o0
2548 A 1 (SREBP-1C) (I35 2 IE R IR &
JIT 5 g T DR R ) SR A LA YR T R R s A IALAEE -
26 HAbtER

Zhao %5 ™3 11 Ames S50 UFE B T #EHE FL B
=ififf Inotodiol (12) BA I F L5 L {5 . Zhang
S50 R ESI-MS” %7 H S8 FER (147) Fi L LASEE
(133), #R 7% HXF IRER B (MSU) 5 5 1) RAW264.7
AR PRA AL, 45 53R B ) LA I 0 5 SEE A 36 o ik
AR ARE R - (IL-18. ICAM-1) 3t R k7K
VR VEHUR AT . Yong 255 & 30 MMERE FL 1 P
FRE ) FAAMERR TS (101) 7] BEE AL 417 1] 45 2204 42 fL il
(XOD) ¥ 1 & ¥ Bt w5 PR 2 1l 5 W 1E FH , 1Cso A
(121.10 + 4.57) pmol/L, & T~ % IEEEE (ICs, 148.10 +
5.27 umol/L), Nakata 55 #ff 57 & Bl Inonotsuoxide
A (72). Inotodiol (12), Trametenolic acid (13) #
Lanosterol (10) X} TPA i/ T ) EB & 7 5 A HL i
(EBV-EA) 3G A B EMIHITEA . Zou ™ M
HERE FL 1A 43 545 2] Inonotsutriol A (51) M3 H X}
H,0, 3 At 2 BEAN ISR (SH-SYSY) 40647
HypR 24 PR, 45 5 2B, Inonotsutriol A HA
SR E A, A A 40 M T SE B . Basal 48
J% B Betulinic acid (102) 5 Inonotusane C (4) X %
T SARS-CoV-2 #| 58 # [ Z A 45 4 X I (RBD) 5
M55 oK 2450 2 (ACE2) Sedif M4 4307, B
A RAFES AR 7, 5T FH 58 e il R 1o 2
BT -

3 & &

HERE FLI 23 R B, AR RIS, LW AR 3R
SEORE R, B AERIRE =, AT T R N TR 3
A BB S 28— | 7 AR E BN AR HE
WALE MR LR ZE S I LA — Rk 1t
Sb, MERR AL TR D — FHES 53 A0 24 20 P T EL I, 4544
RRVE I e, BA 2R 2y BTGV, (H 0 H 24 B
FEEPTELNE VAR LR | K IR A B 5
ST, XTI ARG VR BEAT R G
PEBFSE . N T8 GE (artificial intelligence, AI) AJ PR
AT R IR, B AL S YT RS TR,
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