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Abstract: In this paper, the chemical constituents and pharmacological activity of Dendrobium nobile were summarized based on the
related articles from Web of Science, PubMed and CNKI databases. The results showed that the main constituents in D. nobile included
alkaloids, and the significant pharmacological effects were manifested as anticancer, hypoglycemic and neurological protective actions.
In addition, the main types of compounds from D. nobile, and its structure characters and spectroscopy regularity were concluded as

well. This paper was benefit to know and guide the research in the chemicals and activities of D. nobile, which provide a reference for

the further development and utilization of this medicinal and edible plant.
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Fig. 1 Structures of alkaloids from D. nobile
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1 AEARPIBHNETEENED
Table 1 Alkaloids isolated from D. nobile
i AR Y SCHR
1 Z 5% B (mubironine B) Ci5sH23NO2 8
2 A1 f#Hi (dendrobine) Ci6H2sNO2 8
3 FifptiET% (dendramine) Ci6H2sNO3 8
4 (5)-(1R,28,3R,4S,5R,6S5,95,11R)-11-carboxymethyldendrobine CisH27NOg 7
5 £ fitEER (dendrine) C19H20NO4 7
6 & UET% (dendronobiline A) C19H20NO3 9
7 9-F2JE-10-FH A A MK (9-hydroxy-10-oxodendrobine) Ci6H23NO4 10
8 AT (dendroxine) Ci7H25NO3 11
9 A- IR B (4-hydroxy-dendroxine) Ci17H25NO4 12
10 6-F23- 1 AW (6-hydroxy-dendroxine) Ci17H25NO4 12
11 N-isopentenyl-6-hydroxydendroxinium C22H34NO4* 8
12 N-isopentenyldendroxinium C22H34NOs3"
13 N-methyldendrobinium C17H2sNO2*
14 N-isopentenyldendrobinium C21H34NO2" 8
15 AR E ALY (dendrobine-N-oxide) Ci6H25NO3 13
16 FifEHEB (nobilonine) C17H27NO3 8
17 6-F2 3L A Rt (6-hydroxynobiline) C17H27NOq4 8
18 FAEM; A (dendroterpene A) CisH21NO3 14
19 ¥AEH; B (dendroterpene B) CisH21NO4 14
20 i # (adenosine) C10H13N504 15
21 N-J ZURE Fe BRIE X F2 3K 2. 1% (N-trans-cinnamoyl tyramine ) C17H17NO2 11
22 N-J ZBT BRIk 5 FE B 2% (N-trans-feruloyl tyramine) CisH19NO4 11
23 N-R R E GBS (N-trans-p-coumaroyl tyramine ) Ci17H17NO3 11
24 N-JR=NFr RS % (N-cis-p-coumaroyl tyramine) Ci7H17NO3 11
25 N-J P ZRER B AT 2 340K 2% (N-cis-feruloyl tyramine) CisH19NO4 11
1.2 FE3 B, EAPEERR (36); HoAth Az B 1) BRI R 4L

FRUAEMEAT ZEYENE, Kb
B RNGINEE o HIZRNE AR S HIR
DI EH A RIE, ZRME R RIRIESE I 5 2
IO, SECAHfE ZRHEY), FERSZEYN E
B ISR 2 —, CHAZHED T E 1
3 FER G, EEBAFHRIER (26~56) FXL
JEHK (57~63).

BIESR R SBCA B i) B2 FE Ry, AR
Co-Cio [H] 5 [ ¥ F0 2 FE 7 A = & F K
(dihyhrophenanthrenes, 9,10-dihydro type )(26~36)
FZAFEZ (dehyhrophenanthrenes, 9,10-dehydro
type ) (37~46), %FERIN AATH FR I FE K
(phenanthrenes) . & 2 7] 1L, 9,10-dihydro 1 9,10-
dehydro PFHSEAY B BLSEIEH L Co Fl Co~Co i |
KA Z WAL RAAAE, Cof Co AL U BN
D, HLIX e 2 A7 A R A 36 = S Dy 0 B A 4R

D, W Ci AL (37, 46). Cifir (42, 44, 45).
Csfi7 (44) F1Ciofi (36. 41), CofrMIHURIE A
DLRE . AR R B B 2 BRI RHIE S, B
FEAMWMBNE W, Hd Cs. Cs ML RRFRIE L
B2 W (47~51D), fH 0. C7 7 (52), C7v Cio iz (53)
AL AR IRAETE Cs RS Cy MR EERE 1L
FRIRBIEEH (54, DLRAEFRHOE] Cs Al Co AL
A TR R T 485 1) BT AR AE SR R 7 (55 56D &%
AR HGEREER R Z UL 2 AN RFEEE C-C B
FARER MR, B RE: LA pIE- AR
(57. 58). EEPIE-ZELIE (59, 60). &1
JE- A FE (61, 62). XU C-C EHALE Z AL,
FEAFE Ci/Cs' C3/C¢'~ Cs/Ci'EL C1/Cs's FEEEX
At AR B & TR C-0-C &z
FRITFE AT (63D

BN 26~63 FIZEFI LK 2, HARAE EIE 2.
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0
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Fig. 2 Structures of phenanthrenes from D. nobile
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Table 2 Phenanthrenes isolated from D. nobile
FFs B 7y Ok
26 /KPR Chircinol) CisHis0s 17
27 2,5-dihydroxy-7-methoxy-9,10-dihydrophenanthrene (lusianthridin) CisHi4O3  17-18
28 coelonin CisHis03 19
29 ephemeranthol C CisHisOs4 19
30 2-methoxy-9,10-dihydrophenanthrene-4,5,7-triol CisHis04 19
31 flavanthridin CiHi604 17
32 erianthridin CiHi604 17
33 ephemeranthol A CisHi604 17
34 4,5-"$FE2-FAFE-9,10- —EIFE (4,5-dihydroxy-2-methoxy-9,10-dihydrophenanthrene ) CisHuOs 17
35 9,10-—&-2,7- - HEFEFE-4,5-—FF (9,10-dihydro-2,7-dimethoxyphenanthrene-4,5-diol ) CisHi604 20
36 5-F4AJE-4.7,10R- =38 4£-9,10- & JE-7-0-B-D-ML i & B (5-methoxy-4,7,10R-trihydroxy- C21H2400 15
9,10-dihydrophenanthrene-7-O-B-D-glucopyranoside )
37 1,57-=HEHIE-2,6-—FF (1,5,7-trimethoxy phenanthrene-2,6-diol) Ci7H1605 21
38 moscatin CisHi203 17
39 lusianthrin CisHi203 17
40 flavanthrinin CisHi203 22
41 4,5-%2FE-2,10-H % FEFE (4,5-dihydroxy-2,10-dimethoxyphenanthrene ) CisHis04 22
42 2,4-"HEFE-3,7-FE " (2,4-dimethoxyphenanthrene-3,7-diol) CisHi1404 22
43 nudol CieH1404 17
44 FE=3E (confusarin) Ci7His0s 17
45 fimbriol B CisHi204 19
46 1,5,6-=H 4 IE-4,7-3F —F (1,5,6-trimethoxyphenanthrene-4,7-diol) Ci7Hi60s 19
47 densiflorol B CisHioOs 21
48 cypripedin CisH120s 21
49 FifitERE (denbinobin) CigHi20s 18
50 2,3-"FHE-7-HAEIE-5,8-FE i (2,3-dihydroxy-7-methoxy-5,8-phenanthrenedione) CisHi00s 17
51 2-384£-9,10-—&(-5,8-FE —Hd (2-hydroxy-9,10-dihydro-5,8-phenanthrenedione ) CisHi100s 17
52 denobilone B CisHisO4 17
53 denobilone C CisHisOs 17
54 iAFE (fimbriatone) CigH100s 22
55 dendronbibisline A C30H2607 23
56 dendronbibisline B CasH2407 23
57 denthyrsinol A C31H2607 17
58 denthyrsinol B C30H2406 17
59 denthyrsinol C C31H2407 17
60 denthysinol C30H2206 17
61 44.7,7-W¥ 322 — H43£-9910,10- Y & -1,1- —FE (4,4'7,7tetrahydroxy-2,2"-dimethoxy- C30H260s 17
9,9',10,10"-tetrahydro-1,1"-biphenanthrene )
62 phochinenin G C30H2606 17
63 phochinenin D C30H2606 17
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Fig. 3 Structures of bibenzyls from D. nobile
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*3 NEeamPoEhRTELED
Table 3 Bibenzyls isolated from D. nobile
FFs B a0 Rk
64 3-FRdE-5-HE R (3-hydroxy-5-methoxybibenzyl) CisHis02 17
65 3,3,5- =B (3,3',5-trihydroxybibenzyl ) CisH1s03 17
66 I ZI (batatasin 11D CisHis03 17
67 tristin CisHis0Os4 17
68 3-0-FEEAMIH (3-O-methylgigantol) Ci7H2004 19
69 HIJE A A (moscatilin) Ci7H200s 19
70 chrysotobibenzyl Ci9H240s 26
71 WA fHE  (crepidatin) CisH»2Os 26
72 B A fftZ  (chrysotoxin) CisH»2Os 26
73 Fifil (gigantol) CisHis04 20
74 4-§235£-3,5' 5- = A LB, (4-hydroxy-3,5',5,-trimethoxybibenzyl ) Ci7H2004 27
75 4,5- T3 H-3,5- T HEIERBE (4,5-dihydroxy-3,5'-dimethoxybibenzyl ) CisH1sO4 28
76 4,0- "2 F-3,5,5- = HEFEETE (4,a-dlihydroxy-3,5,5'-trimethoxybibenzyl ) Ci7H2005 28
77 RAFHE A (nobilin A) Ci7H200s5 29
78 R E B (nobilin B) CisH2206 29
79 RAFZE C (nobilin C) CioH2406 29
80 RAEFZE D (nobilin D) Ci7H2006 26
81 R E E (nobilin ED CxH3O0s 26
82 dendronbibisline C CaH320s 23
83 dendronbibisline D C:3H340s 23
84 ZRAMZE A (didendronbiline A) CHnO0s 25
85 A B (dendronbiline B) CasHaeOs 25
86 EBAfE C (dendronbiline C) Ca7H300s 25
87 dendronophenol A C»H320s 20
88 dendronophenol B C27H300s 20
89 BB Afit% V (dendrocandin V) CsoH209 30

ZAAET Co M Cs, H Cra b B8 A R FE (120~
122), 1fii copacamphane 5[] Cs. Co fll Cra MLIAH
TR T — =3, HHBRERRZHEET Co M
C7 A7 (123~125) . & BUf firt R AR AL A% -1
A MIAEER (126~128). emmotin ! (129). F
1A% (130), muurolene %4 (131) A1 axane #2(132).
130 2 REmAE s W E i, 2B EWE 2
AR b EHARRA TR A 2 v FE 2R SR R IS F
o B RIR = R L33, A 90~132 (1)
ZER L 4, FHAR(E B 4.
1.5 HftkaED

& BUA Rt AR 1 Al 2R A S B T R
(133~145. 151~157). ZjliJs (158~162). Kfi

& (163~169). HFHE & (170~172). WHEE (173~
176). fifk (180~182) &, HAKfExR. £MHY
HA R RPTEATETE, 75 RIRPUAI TS
BT TR F1140-42 AL AW 133~185 [RI45H4 T
Bl5, HAHREE WK S,
2 HIB{ER

S5 S BUA N 25 B PRI FUAROE R I, S
AR SR B SO H 2 B8 AL A ) 32 B A
B PUEE. PrEARE. BRI e AR R
RGEZHER .
2.1 IBEER

LA 2 W (Dendrobium nobile Lindl.
polysaccharides, DNLP) Fl & £ A it 2= 4 0
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101 R=OH

106 R |=H, R,=R;=OH

107 R;=R,=R;=OH 110 111
108 R =H, R,=0Glc=0Glc

109 R,=R,=OH, R;=0Glc

112 R,=0Gle, R,=CH,0H 116 R,=CHj, R,=OH
113 R,=0Glc, R,=CH,0Glc 117 R,=CH,OH, R,=H
114 R =0Glc, R,=COOGle

115 R,=OH, R,=CH,0H

118 R=0Glc 120 121
119 R=OH

Ry~ o5y
R,
H
124 R, =R,=OH, Ry=H 126 R,=0Glc, R,=H 128

125 R,=H, R,=0Gle, R;=OH 127 R,=H, R,=OGlc

4 EWARPEEIEEMR D HER

Fig. 4 Structures of sesquiterpenes from D. nobile

(Dendrobium nobile Lindl. alkaloids, DNLA) fg4ii
Jie 9 24 e 39 B R AR 3 R A B R TS . T A Ok B
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9% HL-60 40, NE3E HeLa 408U, FLARE
MCF-7 4ifig. i A549 41 FHE HepG2 4o fl

B MNKA45 g K2 B msIve e, i HAg
g {23 MCF-7. A549. HepG2 1 MNK45 £ i
T, X PR T AR AR P 5 TR AR oG R 049511,
IEAh, Zheng Z5EB2iE S #49%E HPLC 4840 EIHE X 44X
F R AT A 2 s LR, 3BT HPLC FE UK
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x4 NEWARPIBHNEFIELLEYD
Table 4 Sesquiterpene isolated from D. nobile
75 L o1 3CER
90  &HAME B (dendronobilin B) CisHz40s 32
91 &L E C (dendronobilin C) CisH206 32
92 E8UA 2 D (dendronobilin D) CisH240s 32
93 S8UA 2 E (dendronobilin E) CisH2405 32
94 E8A M F (dendronobilin F) CisH20s 32
95 &L fiE T (dendronobilin ) CisH20s 34
96 &L L (dendronobilin L) CisHzOs 35
97 &BUAfFE M (dendronobilin M) CisHz4Os 35
98 (H)-(1R,28,3R,4S,5R,65,9R)-3,11,12-trihydroxypicrotoxane-2(15)-lactone CisH240s5 31
99 ()-(18,2R,35,4R,55,6R,95,12R)-3,11,13-trihydroxypicrotoxane-2(15)-lactone CisH2405 31
100 dendroterpene C CisH2004 14
101 dendroterpene D CisH200s 14
102 dendrodensiflorol CisH24Os 34
103 AifiH F (dendroside F) C21H3409 36
104 FifpHE G (dendroside G) C21H34010 36
105 7,12-dihydroxy-5-hydroxymethyl-11-isopropyl-6-methyl-9-oxatricyclo[6.2.1.0>¢Jundecan-10-one-  C21H34010 37
15-0-B-D-glucopyranoside C
106 10,12-dihydroxypicrotoxane CisH2O02 34
107 60,10,12-trihydroxypicrotoxane CisH2s03 34
108 ARFEH A (dendronobiloside A) C27HasO12 38
109 A#&EH B (dendronobiloside B) C2iH3s0s8 38
110 nobilomethylene CisH2003 12
111 findlayanin CisH240s 7
112 FfHF A (dendroside A) C2iH360s 27
113 FffHF B (dendroside B) Cy7HasO13 27
114 £ifi#F D (dendroside D) Co7HasO1s 36
115 10B,12,14-trihydroxyalloaromadendrane CisH2eO3 27
116 &BUA i H (dendronobilin H) CisHa03 32
117 dendrobiumane A CisHxsO3 34
118 FifgHE C (dendroside C) C21H360s 27
119 10B,13,14-trihydroxyalloaromadendrane CisH2603 34
120 (H)-(1R,5R,6S8,8R,9R)-8,12-dihydroxy-copacamphan-3-en-2-one CisH»20s 31
121 EEUA I K (dendronobilin K) CisH2404 35
122 EEUAME A (dendronobilin A) CisHuO03 32
123 SHCAEME 1 (dendronobilin 1D CisH2O03 32
124 5B,8B,12- =2 FE-FAMA-R 35 (dendrobane A) CisH2403 27
125 A#H E (dendronobiloside E) CaH3408 27
126 A#EH C (dendronobiloside C) C27H44O012 27
127 A% D (dendronobiloside D) C27H44O012 27
128 O-FERABEI-12,14- — B¢ ((+)d-Cadinen-12,14-diol) CisH2O2 39
129 FffHF E (dendroside E) C2iH360s 36
130 R1EME-12-0-B-D-F & T (cadalene-12-O-B-D-glucopyranoside) C21H2s06 33
131 &BUF 3 G (dendronobilin G) CisH2s03 32
132 bullatantriol CisH2s03 34
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0 135 R =R,=Rs=H, R;=R,=OH, R¢=(CH),CH,0H
136 R =R;=R¢=H, R,=CHO, R,=OCH3, Rs=OH
(¢} 137 R,=R;=R,=Rs=H, R,=OH, R;=CHO
138 R ;=R,=R=H, R,=OH, R;=COCH;, Rs=CHO
HO OH " 139 R,=R,=H, R,~CHO, R ,~R(~OCHj, R;=OH
133 OCH; 140 R, =R;=0CHj,, R,=OH, R,=R¢=H, Rs=COOH
141 R =R;=OCH,, R,=OH, R<=COCH3, R,=R=H
142 R =OH, R,=OCHj, Ry=Rs=R¢=H, R,=(CH),CHO
H3CO R, R 143 R,~OCH,, R,~OH, Ry~R,~R¢=H, R(~(CH,);,0H
0 144 R,=OH, R,=(CH,);OH, Ry=R,=Rs=R(=H
HO R O R 145 R,=OH, R,=OCH3, Ry=Rs=R(=H, R4 (CH,),0H
2 5

146 R,=COOH, Ry=R ,~OH,R,=R.
OH 147 R,=Ry=R,~Rs=H, R,=OH, R~ (CHZ)ZCOCHq
Ry Ry 148 R,=R,=Rs=H, R;=OH, R,=OCHj;, Rc=CH=CHCOO(CH,), CH;
149 R,: =CHCOO(CH,);;CH;, R,=Ry=Rs=R¢=H, R,=OH
150 R,=CH=CHCOO(CH,),CH;, R,=R;=Rs=R¢=H, R,=OH
151 R,=Rs=H, R,=R,=OCH3, R;=OH, Rc=COCHOHCH,
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Fig.5 Structures of other compounds from D. nobile
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Table 5 Other compounds isolated from D. nobile

el 2R 30 SOk
133 SR SR REE (dihydroconiferyl dihydro-p-coumarate) CioH205 43
134 3-$33&-1-(3- A -4-F2 2K 35)- T - 1-FR[ 3-hydroxy-1-(3-methoxy-4-hydroxyphenyl)-propan-1-one] CioH1204 40
135 (E)-4-(2-F g3 2,0 36) -1 2- B [(E)-4-(2-methoxyvinyl) benzene-1,2-diol] CoH103 21
136 &=% (vanillin) CsHsO; 43
137 XERIEFEHEE (p-hydroxybenzaldehyde) C7HsO2 43
138 ZAikT (apocynin) CoH1003 43
139 T&M (syringaldehyde) CoH1004 43
140 TR (syringic acid) CoH1005 43
141 T LA (syringylethanone) CioH1204 43
142 ¥MABE (coniferyl aldehyde) CioH1003 43
143 & MMIEE (dihydroconiferyl aleohol) CioH1s03 43
144 5-F2F KR (5-hydroxyphenylpropanol ) CoH1202 43
145 5-32%k-6-HEIER LB (5-hydroxy-6-methoxyphenylethanol) CoH203 43
146 1,2-Z"RFEFHER (1,2-dihydroxybenzoicacid) C/HeOs 27
147 4-(6-F27K3%)-2'- T H[4-(6-hydroxyphenyl)-2"-butanone] CioH1202 40
148 Fi$EE2 — - —# (docosyl ferulate) C32Hs404 44
149 X & ZERT VUil (p-coumarate tetradecyl) C3H3603 44
150 K& ER%ENE (p-coumarate decyl) CioH2303 44
151 2-32XT# M (2'-hydroxypropiosyringone) CuHu40s 43
152 Ml & (naringenin) CisHi205 21
153 AfitHF (dendroside) C30H34013 15
154 JKALE (narcissin) C2sH32016 15
155 (5)-3,5- = A HE-4-F AR -B-D-H & B (koaburaside) Ci4H2009 15
156 3,4,5-= W5 3E- AL BE-B-D-ML I A & #EFF (juniperoside) CisH2600 15
157 SR HHE (isoliquiritin) C21H2209 45
158 1,4,7-=325&-5-F %2 (dendroflorin) C14H100s5 46
159 2,7-=$23k-4-HI52E-9-7jfi (nobilone) CiaH100s 26
160 2,4,7-=F23-5-FH42-9-Zjli (denchrysan A) Ci1sH100s 44
161 dengibsinin CisH120s 44
162 dengibsin CisH1004 44
163 syringaresinol C2H260s 22
164 FAlEM (pinoresinol) Co0H2206 22
165 medioresinol C21H2407 22
166 T E&MIEM M EIFEF ((+)-syringaresinol-O-B-D-glucopyranoside) CasH36013 20
167 lirioresinol A CnH260s8 22
168 (7S,8R)-Mit & — ML FE 2. 5-9"- - Mk Wi 78] 5 ¥ 7 (75,8 R)-dehydrodiconiferyl alcohol-9'-B-glucopyranoside]C26H32011 15
169 Wi B IE 2./ -4-B-D-FEFF (dehydrodiconiferyl alcohol-4-8-D-glucoside) Ca6H32011 15
170 #F&. % (coumarin) CoHsO2 21
171 EHFAEE (moellendorffiline) C26H20010 21
172 BEFHEE (isopimpinellin) Ci3H1005 21
173 (-)-decumbic acid CoH1204 40
174 zhepiresinol Ci14H1606 40
175 decumbic acid A CoH1404 40
176 decumbic acid B CoH1404 40
177 345 -=HERELRAERS (3',4',5-trimethoxycinnamyl acetate ) Ci4H130s5 40
178 (+)-denobilone A CisH1404 17
179 (-)-denobilone A CisH1404 17
180 B-Zr{§HE (B-sitosterol) CoHs500 47
181 #% M (daucosterol) C3sHeoO6 45
182 (M (stigmasterol) CoHssO 48
183 AR K " HE —THE (dibutyl phthalate) CieH2204 22
184 IE - PUkERE (1-tetracosanol) Ca4Hs00 44

185 IE -+ NkifE (1-hexacosanol) CHssO 44
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TR 0 BT 2, &5 R R IR B b — 411K
WA B0 AS49 20 P LA s AR A

FERA G BA B PR s, ER A
PR s EWT S, A4 coelonin( 28) . densiflorol
B (47) F cypripedin (48) HA &2 i MCF-7 4
ML IG5 F AT AR D B e v M fig ik 245 4 Y
lusianthridin (27) F1 denbinobin (49) X} A549. HL-
60 F150 S SK-OV-3 ZHi il BA 40 a5 1 H. 27 iE 2
7~ 1] Sarcomal80 FHRI 24t A F¥) i PES), 49 k]
] C3 WE R 1 BiEtE, ) e
R S8 e PC-3 iiriER, RIH
s A A B R ) BN 2R B4 crepidatin
(71). chrysotoxin (72) F1 moscatilin (69) X} AJF
Jes e A 22 4 M AR R A A — S R4/ FH B4
22 IEE

S BUA T USRS H B2 SE5Z DNA #i47.
PP TP A DNA F 4L, TR B 42
SR N H ELEYE o DenhamBSHA N H B2 2 =21
KHERER, I RESBA FHRIERE R LR /N,
RIAREE L A5 Tl KRR, JERRE BT
R AL B 2 I H s S A i i 7K
mlol, S B R IV 240 SIS R 3 T
AAIRTENE, HA YRR C AR 1,1- 2%
Fe2- R E R E B E BRVE T, W confusarin
(44) Fl nobilin D (80) Z5122.261, dendroflorin (158)
AR T B s A, A BN 4, thah,
SBCA AT LGRS B B, R B s, (R
PR AE ARG 1) 50 1, T RS, e
g% 15, IXLET] HE R AR SR S ARG DG I 1)
FHLHICT . Nie S NAMNH S H B A
HETF 52 S B R TT BT /R K BR Wi (Alzheimer's
disease, AD). =i MURE FURE FR Jp5 55 58 4505 1) = 2L
ER .. &8CARBHITEE . IRIT ZF W BARNLEN)
AR — P IRER.
2.3 MNHMERGHER

DNLA A] fEAR N AR SMRSF #0228 70 50 52 451405
DNLA XA Tau £ R BB RR AL HA fHAE
H, HReWeE s 2 b 3 iR U4 s, M
SRCABHEEE 7 d AT AR b i S A R T
AHRRE DY, fEARSM SIS, DNLA A i s pf
2010 E Wl BRI ABasas 5 S IR I 51600,
DNLA A %0538 2 Fp AD #Y fb (1) S2I6 B
FNGREG . ARFFURGE, DNLA i@ i #i p J5E  S2

FHICI N BT 9 e 5 = od i, L4 Calpain 1,
GSK-3B 1 Cdk5 [13&t, MM F#A% Tau & A 1 E
BERR AL, 1K 3 25035 22 08 /)N BRI A B 6S , DNLA 1Y)
XA S DA R R 5 R 2 A RO AR AR
o, gb4h, DNLA MEF T AD K D4
TCH R o= AT B- 73 i K AT B YK B A IR
AT, PASEE /D B 52 2 D12 ) RE S,
W 50 B < A fisk i T 28 1 o A8 A7 A8 L B Bt
AD JEES,

DNLA i &4 REis - 1K SRR RBAT N B 2L
FAER, FAE RS S5 M5 S-FR tiE R4t
bR Ffi-E - B OHE . DL -2k
TR A AR N-HE-D- R A &R 32 A4 B R IE
A x4, DNLA BA s b A AR 35 R 1 2% F A
A2 R G NI AEAE A 650,

2.4 IBEARERER

PR BHE A H AL A RO R
HE Sy o 3l DNLA F1 DNLP 73504525 T H A
b Wistar KRB, &5 BRI ] DL R K B
mc R KBRS . A DEH RS B S e L
VISAC R RIS, RIS PRI s 1, SREE
A kA BRI 22 W AE AR ST — 8 BT N R
TERT, H AW RCRIL T 2 HEee. AT
KEL DNLA A] L@ ] — S R S RIS, )
PRI VE A B B 2 2 IR T AR PO,

SPCAMAT AT REARSER S EME A
i R AR O SR R A 1L i, (R 2 R
AR, BB B A BRIVE FROR : jEAh
I RECSE H S FLBE PR AR SR S IR S B PRI
Sl I e R IR SR S A K T . RUIRSR S
fi] i 2 G A S T P B AR AL 681, AR A OCHIE AT, IR
B B0 IR A R A= P rT LLad i s e i 4
FOVE R BE N SteRAA b B A A 3 5, 0] IR A
bR AR T, AT A LS

% 2K 5 240 & Y (H)-(1R,2S,3R,4S,5R,65,9R)-
3,11,12-trihydroxypicrotoxane-2(15)-lactone (98 ) .
(-)-(18,2R,35,4R,5S5,6R,9S,12R)-3,11,13-trihydroxy -
picrotoxane-2(15)-lactone (99) FI(+)-(1R,5R,6S,8R,
9R)-8,12-dihydroxy-copacamphan-3-en-2-one (120)
Xt HaOo 53 K B ARIE % 4 R A PC12 4
N A R B 2 2 AR 2 LRI 1R BY, HLAE 25 0
50uM HIVREE R 98 A1 99 HA Lh4iE & E HIF i
SR IE L.
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T 50 R I 4 U bRt 22 P2 B BT S0P 8 R s 408
B @RS ER, s B b AR s fE s
B OV 1Y 4, s g 175 3 P W IR 0 K BR 38 A e it s 4
FHUSY, i PRATF 78 45 SR 28 W S 0A Rt A A [ A7 $ B
el VAT AR R, PR R /N SR 4
LU SEACERG . B T BRI PR IBE(E A Ah, &4
AR TT LACSCE W PR FEACRE , T PR IS B 99 A
PRI AP L 95 AR 1581

S BUCF fbRT LU G IR 7 BRI . 44
A fisk e B AL e i I E A 2R /) B L [ T AR A % 5
F B IR, T v R A A I, Rk
2 Bl ik o A R Ak R0 T ORE AR R, Bk 4b
DNLA 1 DNLP A DA 38 & g i he oK BRI 45 23
(1 i Jo AR 171721,

2.6 HEH

SECARNCA RS RPN, i PUFEDT
{RAT P B AP LS55 . DNLA AT LA /N BT
JIRE A AR 36 IR (R R IR PRI R IF I 42 %2 CCLy
IR ARG, At DNLP A W 5 B AR T kS
PERR T AT K BT AE T CYP2E1 2R BA K mRNA
(35, B SR Sh R AL AR KT, $RE AL
SR E A AB RS 1, IR B R AR
A TERE 1 AR 5 0 K RURER I /E UL, DNLA AT
R 2 2 LU B K B AT 4 Ak I T R B A Th
e, HHLHIFTAE 5408 PI3K/AKYHIF-1a {558
ﬁa‘%[ﬂ] o

SPCA 5> B 2 i DNPE6 (4) 7E/RN
FLA YU B 5 2 R0 A I 2 10 PR U8,
Z B DNPE6 (11) H A HLH NILmH i 2l B2
Y RS U, SRR sr B B SRR R B
FWIMAT R . JFH, DNLP 7] 23 £ %2 ) 45
AR KRR BRI A AN A ) B S URL 40 A R T DA
PRA ok il e 75 5 1 2 28 BN B 25 A AiE K RS AY 1)
G ELIs0T,

E—EIRE T, 1A% dendronobilin B (90)
ERBRFESHH DA MERGEEEEN
SCGE R ROR, RBLH T 8T B I A e
AU, dendroside A (112) #1 dendronobiloside A
(108) H A& % JIHIER , 72K S AT 0N
LT KRG AT B R B A O B A 8, AR
EW) 64~70 Xt — L AH Y IR LW B AT ISR
B ¥ 0T,

3 4hE
P EUANER AR RILEE ZWEAS,

BHEEY. R %E RILRZ., BREHK. &

PR EEDUSOREESY, AL A B AL, AT LA

MTHARRE B EA KT N4, L5 2.

2y I BT LS R AR W B R FH B BB

YRR BT IR R TAEE RIERFE R X

A FRA I —Fi oA 25 1 A D s A% Ge 24 6

B T HLIUACHT Tt R R 2R 4 SR 1

PSR, ARHE AR BRI U 5 Oy

Tz KV AE AR A
AR PRGBS TR AT PSR

MR I BA R 25 BRI R R G E IV LRI T 7T )

mLy A HAE TR KA RIALEL,  InERAE SR IE ST IR

@GR, RN DR S BCa e IR H . Zh

REE B i S5 T R S A 9 T B AR R T T
HBAR PAEEHFPAREEABYR

SE R
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