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Abstract: Erianin is one of the most important natural products in plants of Dendrobium. From the view of chemical structure, erianin
contains two polymethoxyl ethers/phenolic hydroxyl-bearing phenyl groups linked by two saturated carbons. Historic studies show that
erianin has a variety of pharmacological effects, including antioxidant, inhibition of angiogenesis and inhibition of tumor growth. Its anti-
tumor effect is the result of its regulation in various signaling pathways, most of which are associated with the induction of tumor cell
apoptosis (endogenous or exogenous). In addition, erianin also regulates the reactive oxygen species/c-Jun N-terminal kinase (ROS/JNK)
signaling pathway. Invasion, migration and angiogenesis are novel mechanisms of erianin, which further support its anticancer properties.
Research progress on extraction and separation, chemical synthesis and biological activity of erianin are summarized in this paper, in order
to provide a theoretical basis for the study, development and comprehensive utilization of erianin in the future.
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Fig.1 Chemical structure of erianin
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Fig.2 Synthetic route of erianin via alkyne intermediate
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Fig. 3 Synthetic route of erianin via alkene intermediate (Wittig reaction)
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Fig. 4 Synthetic route of erianin via alkene (aldol condensation)
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Table 1 Inhibitory effects of erianin on proliferation of

different tumor cells

1§ F

i Jg £ k2 ICso/(nmol-L™") TR
[]/h
Caco-2 4y 2.65X1073 48 28
143B 41/ <50 72 29
MG63.2 4iififl <50 7229
HeLa 4iif (83£13) X103 48 30
s A549 4 52.64 48 31
EJ 4 65.04 24 32
T24 41 45.9 24 32
HCT-116 481 106.5240.56 24 33
SW620 4ilfig 70.96+0.35 24 33
T47D 4y 119.4 48 34
68.4 72 34
2LL-IDO 41} 128 48 35
H460 41 <50 48 36
H1299 41 <50 48 36
i PLC/PRE/5 418 55.0 72 37
JiT8 Huh7 40H 443 7 37
BT HLE 400 28.6 7 37
BT Huhl 20 25.9 7 37
¥ el-7402 41HE 21.5 72 37
JF¥E SNU739 41 17.7 7 37
% HepG2 41 <80 24 38
T SMMC-7721 418 <100 24 38
NPC-039 4y <80 48 39
NPC-BM 4l <80 48 39
H e SCC9 4 <€0.025 72 40
s SIRE CAL27 41 <0.025 24 40
FUE @R 0SC20 40 <<0.025 24 40
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S, R GR T B 2 R I g i AR A A e
(extracellular regulated protein kinases, ERK1/2) {5
o i AR A AR K AR R IR T GoM 3,
NS A0 B AR S B R . RETmHED B =2
RHA BRI EDURIERE. Zhu SRR E
Z AL A AR R ARIA RS BT AT T24 4
Ji B i E 40 o R R ) GoML 3, AN B2 RIE
AT LIS 5 3)) c-Jun 285 R i 5 ( c-Jun N-terminal
kinase, JNK) i##%, T B kAR -2 FH (B-
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W6 2= R ALY B B s, NI T E2
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i, 2K 3B ROS & & T mi M p38 2R Gt H
P4 (mitogen-activated protein kinase, MAPK) 1#
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FREWNEB=FME3) INK 5 T8, 5 A
M T, ANTIAIH] SW620 ZHIMIKI 3 5E, F2ft 1A
IT 45T E T B s Chen S50 L A 4MF
FH UCIESE 6 =2 3R AT DU I 75 3 s 240 B A0 T2 A4
il iR A BT A T R I R RFE U s T ik
— IR RN, BRI R B ER
RAEGURIE IS T HLE. BT E ke
ZERZ P IBRAL TS T, I E UGIESE Ca? /4
W R BE 5l R I R e HF i 40 Bk T
RAEFL A Zhang SFBSNF AR W] B 22 Tl Y
AL T ISR JH T AN G SN, AT R 4%
HAT HepG2 1 SMMC-7721 4HffiE 1, I HAEAEN
SIEIG e B A RS A HepG2 410/ SRR 1 AE K
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o IE 8 A AR /N s Liu 25008 YO B 24 R 7E 20
e LREEH TR, BEREI RS, SR
T B2 AR PO A5 1 IDE 2 R (1) R 4 2 R £ 1 /K fie 1
(csyteine aspartic acic specific protease, Caspase) -3+
8. 9 ME, WIS NPC-039 A1 NPC-bm HIJH T
W, RO RN E . BRI ERK1/2 fEEB
FACIR I SR A0 R R R AR DG R R, T RE
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N A I SR N i U7 N O Y E R
Caspase (KHPE TS K IEAI M EE VR A - PP
FAMEIE BRI KIS T B2 F N S
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) AN, Bk, BERES R
MAPK {5518 #% 75 T 240 B8 T2 F0 [ o A e P 4542
BifF 75 2% W1 6 22 3 Be W A ARCH ) ) ) IR R T R
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A PR R 2R AN T, B E R ROR A —EVE
BBl Y S0 R RIS AR DG, HAE ML B p21 &
1%, 4l p38 MAPK FRikH X, /& T HIFH MAPK
GO EBEL, FERVE LA TR R R e R
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A I A T 4 i e S LA R IR R R A Sk
) T47D ML ; B ZHIEn] N Bel-2 B
2Rk, WS IMREAMRE T, ok, BEER
AR A A SRS 1. 2, 40 7. 8. 9. 10
2Rk, BSR4 B LI AE Go/M .

3.3 I R E R A AR K i v A
MIPAT: A2 —, BT EENAEMFINLR,
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T W AT R — M PRI T % . Wang SR T
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(microtubule-associatedprotein light chain 3 B, LC3B)
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AL, ip 4525 8d, 2 mg/kgd), FHBALEERE 1 K ip
5% I, 8 d J5 A IR AR B R o RE 2
BN, RN R EBA R R, IR T
ERAHEHFEAIER T, BERTUEERKE
FELJRE /N BRUPRI R A K o Chen Z5BORF R KL E A R B
FHRE T ANE BRI SAS AT SCCY 4Hff LC3-1 A1
LC3-I1 FIRIE, BT P62 RIE. S5REWH, £

ZRAEWIET OSCC 40/ H .

3.1.4  HUHI R A M e AR R bR TR LR B
ZHE. MRAKH D, FIHZWIAE, oA R0h
SYIE I, TG 22, BUT-FE. I AR A e 4 i
SRAG 70 AR R LR A LA 5% DAERE AR K HLH 2
— 1 5 2= A A PR I A R A% b
JE1ER, Su S TR IA N B 22 Fm e B ) T P I
TR 2115 5% 3 5% SR 1 3 (signal transducer
and activator of transcription 3, STAT3) &42 & H T
RN B B AR A R-2. 9, WIEMIMEZ 2,3-XUN
AU 3 1 e g 24 L A A S A DA S R VA 2 4 A S
PIIME A, Y AOE R T I 2IE, AN il e
2 B P I AR

32 Hft

321 PUAHEERGABIRER  EXN BRI
W R, B2 BA TR R G,
45 A5 ORI 51 2 B 6 =2 F0ONT 4 9 €00 7] 267 BR AT 119 4k A0
/MM R EIRE N 512 pg/mL, SR HRER
JE KT 1024 pg/mL, H B2 2 TSR MR 4 0 (078 &) 2K
WS R IR R . B2 R ATE 455 ikl A 1S
PEHCORFEN 255 7 kg A AYENE, HEER
FEAA A1 42 1 10361 ) BRI 51 RS IR IR IR A R A I 22
YER, AT ed2 408 €0 2 BREA BT 3 B0 /N BRI JIHRE
R - Ouyang SFWI 75 3 B 6 = gl IR R HTE A
(1) T-G IREEFIG S 1T 33 A2 & B AEYE T,
T 1) A =2 B T v PR Il 45 5 7016 T A (1 285
G, KB R OHE IR RG I B, BERXY
S A A BRI ICso A (65.7£7.2) pmol/L.
EEREEG0EN AT 11e182.Vall193. Trp194.
Argl197 Fl Nle199 454G, idid wi /K AH EBLAE FH TR ilha
. Mo, HemOmEREILERN, B2R
) T G B BRI S A 4R A A ST I
MAEBETE e FEAR N SEIRINT, 28 R bk S 1)
B 22 B TR e B o e 10 ) BR B /D BRI AT 2R
986 2= R MEAE 7 2 /N R RAE R4 24
3 A AT I P 4 T % /0N BSR4 i K R
o, JEEM ML B R NEES AR SO B SR SE,
BERTMMFER, FASGE R ds B R
H o 8 B B 4H 50 AT R IR S e B SR BR R B, B 22
F AT YA I3 RN 25 i 2H 2R rh 9 RE R SR 5K [
TR T I7KF, AR A i A A A4
FIRAR GoJ% SHE X N.. Western blotting #f— 5 IE5K,
BE=RPUH IS 2L %] Toll #3214k 4
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STAT3 15 51 1841,

A, MMTEHRE T EZREAIREM.
Zhang SFPOWE SN, LENE PR AR X LS A2 % g
HFER, B2 ZIE b g0 A AT RE R IR B R
i ERKI12-#HF «B BEEHIESEE, IHlNg
JRANM 5] R AL SORE, B2 RIE AR IR TS 111
ZIN S J5 A4 R T ) MR PR BB IR 7o 51 R P IR TR
JES B Bl A o AT IS V6T PRI A PP FBE 0 A%
322 PUREER  Meng ZBUHFRFH B L EKAS
I 755 Go/M AR I #0118 EVD6S i 2 1)
PR, BREENRY N E I EE RD 40 1Cso N
22.75 nmol/L, it xUAH M A 7R B 2% 2 AR B 5 R R
HFLEL, Goy/M H4H A 1 L R (3523 +
1.40) %I (96.94+1.01) %, JHHAEEFS
P RIEE RN EVD6S YL S 4 fdhifn HA
RIPER .. B2 RSBt EVD6S i #IEH,
BRI NI I8 w55 ISR 29 .

3.2.3  HHRIRERRE N E A AR Y SEB2R L
B2 AT I I 0] S T R T A I T AR
FRORIR YT i HE 5 T AL RS N B Al s A . TR
BB 22 Rnl @ ) ERK1/2 I EVEE ST
lon A A B AR AE KR LA PN R 4 i A K TR
TR 2 {55 1EH, Y ERK1/2. 222455040 i
HME S IR TG 172 05 B DN 22 2R/ 5 2 R B 1
PG cRaf (WBERR LTS PERITIR mrE 75 5 X AR IR JE
P 2 RF-6A A FERE, H B2 55w
WA BV2 A3 A

324 PUEREEER Mo ZBIKRIEZEN AK
A4 A B HaCaT ZH B A 3 B 40 I I AT
FHSHI T AR B 2E @R ROS A7 A3 N
T INK/c-Jun BJERIE, #I T EE B B. 2/57&
FRBAIR(E T IE R A, BEREREREE T A
# M Caspase-3 I (ADP-iZH) R ABEIRIE, &
24N HaCaT ZHARAEFEANGE ST, 1M ROS
PO RER S IX P EH o B 24 20 HaCaT 4 fI{E
P AT B BCATE TE T4 B2 .

4 4B

it AR O 28 9k i) B2 ol 247 R R A
i, RREFAHREZ —. ARPAERARZ KA
FEYR, B2 R AEYIE RO R A B —Fl,
HUH iR 2 . bk T LB RN S5 R
AN IS AR VR Ah, BRI AEYTE P
RAEANBT I 30 o AT SR AR T B2 RN

RTT A BB AN 5 5 T A B R DRk 1K
RIVADTREEFATR B 2ZRUT TR AWIRAN .
YRR, BRI TSk,
YA B2ER AT TR s B R T BE e VB L Y I R
IR 2RI R e T EW . STERBER
WO 0 AT AT REZE R A B 22 RN 2580 5 gk
R EEEE PN SE U, DAL B2 AWML A AL .
RSO IEERAREERERM B Ea R
P PESE (U ORI T IR 45, BB
RAWIWER TARIRE P HERET T A6AL, ) DA
KRB . XTI A B TR E 4 S 2
MR KA it — sl h 25 AL AR -
HBEAHAR PFIANEH ARG LEA 5 F R
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