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Research progress in chemical constituents and biological activities of Armillaria
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Abstract: Armillaria mellea is a kind of medicinal and edible fungus belonging to Tricholomataceae family. It possesses

comprehensive biological activities, such as hypnotic, sedative, improving cardiocerebral blood circulation, hypoglycemic,

antioxidant, and immune regulation. Besides, it can inhibit tumor. A. mellea contains characteristic chemical constituents, such as,

protoilludane sesquiterpenoid aromatic esters, diterpenoids, triterpenoids, polysaccharides, adenosine, and various types of secondary

metabolites. This paper summarizes the chemical composition and biological activity of A. mellea to provide the reference for

developing and utilizing it.
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AREARER, RiamEis 300 B, HIFdExE4E
Bows A RCE SE LA R R AR R REIE AR K
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HERBRANRUEEFARAEKEE. EHEH 5 R
ZNAFAEE W S TR0, XM E 3L E
KERGIHE T N % W T B  HR  iF FTE A,
BN B R TR AR 5 R AR AL I 25 B AR FH S I
RIS HAT, BIEA G CNE IR R B % e
HVIEARGEY, wmEs. SR, BE. AR
A2 22 HAb o i oy B LA i e AR 2
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FAENEEAT SRR, DU IR 5 K
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(15) 2 B A B LR I N 24, thAh, armillaridin
() "I AN EEREAAEAK, HmASE RN
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JE AR e (protoilludane) %= B FAy 41 FYRE R R IR 1 3¢

p OHC r  OHC

RO i /" RO CH, T HO
2, H R
0
HO. ctt
OH O o1 O 3

armillarin (1): R=CHj, R'=R,=R3;=H, R|=OH
armillaridin (2): R=CH3, R'=Cl, R1=OH, R,=R3=H
melleolide (5): R=R'=R,=R3=H, R|=OH
armillarigin (6): R=CH3, R=R3=H, R|=R,=OH
armillarikin (7): R=CHj3, R'=Cl, R|=R,=0OH, R3=H
armillarilin (8): R=CHs, R'=R,=H, R,=R;=0H HO
armillarinin (9): R=CHj3, R'=Cl, R|=R3=0H, R,=H
armillaripin (10): R=CHj3, R'=R;=R,=H, R;=OH
armillarisin (11): R=CHj3, R'=H, R;=R,=R;=0OH OH O
armillaritin (12): R=R'=R,=H, R|=R3=0OH

armillarivin (13): R=R'=R|=R,=R;=H

armillaricin (3):R=CHj3, R'=H
armillaribin (4): R=CHj3, R'=Cl

armillarizin (14)

R,
R' Ry Ry
RO CH?O"' Rs
O OH
OH O

melleolide B (22): R=CHj3, R'=R;=H, R,=CH,0H, R3= R,=CH;

melleolide C (23): R=CHj3, R'=H, R;=OH, R,=CH,0H, R3=R4=CH;
melleolide D (24): R=CHj3, R'=Cl, R|=OH, R,=CH,0H, R3= R4=CHj
melledonal A (32): R'=R=H, R;=0OH, R,=CHO, R3=R,=CHj;

melledonal B (33): R'=Cl, R=H, R|=OH, R,=CHO, R3=R,=CHj;

melledonal C (34): R'=Cl, R=CHj3, R|=OH, R,=CHO, R3=R,=CHj;
melledonal D (35): R'=Cl, R=CHj3, Rj=OH, R,=CHO, R3;=CH,0OH, R4=CHj;
melledonal E (36): R=R=H, R;=OH, R,=CHO, R3;=CH,0H, R,=CH3;
melledonol (37): R=R'=H,R;=OH, R,=CH,0OH, R3=R4=CHj

. OH O
armillaric acid (15): R=OH, R,=OH, R,=COOH OH O
armillatin (16): R=OH, R,=CO(CH,),4CH;, R,=H
armillasin (17): R=OH, R,=OH, R,=H 13-hydr0><yd1hy§r0n(‘l)e]1{leohde (18)

10a-hydroxymelleolide (19) R=H, R'=OH, R|=CHO, R,=0OH, R3=CHj;
meleolide E (25) R=H, R'=OH, R|=CH,OH, R,=OH, R3;=CHj;
melleolide F (26) R=H, R'=OH, R=CH,OH, R,=H, R3;=CHj;
melleolide G (27) R=H, R'=OCH3, R;=CH,0H, R,=H, R;=CH,0H
melleolide H (28) R=H, R'=0CH3, R;=CHO, R,=OH, R;=CHj;
melleolide K (29) R=Cl, R'=OH, R|=CHO, R,=H, R;=CH;
melleolide L (30) R=Cl, R'=OH, R|=CHO, R,=OH, R3=CHj
melleolide M (31) R=Cl, R'=OH, R|=CH,0OH, R,=OH, R3;=CHj;

15-hydroxy-5'-O-methylmelledonal (38): R=CH3, R'=H, R;=OH, R,=CHO, R3=CHj3, R,=CH,OH

RO CH,

OH O

armillyl orsellinate (39): R'=R=H
armillyl everninate (40): R'=H, R=CH;
arnamiol (41): R'=Cl, R=CHj

HO. CH,

OH O

14-hydroxydihydromelleolide (44): R;=OH, R,=CH,OH

HO

OH O
4-0-methylmelleolide (42): R;=H, R,=CHj;
13-hydroxy-4-methoxymelleolide (43): R;=OH, R,=H

CH,

HO

H,CO.

4-dehydro-14-hydroxydihydromelleolide (45): R,=H, R,=CH,OH

4-dehydrodihydromelleolide (46): R,=OH, R,=H

OH O

arnamial (48)

1 EREPEFIEREYEH

Fig. 1 Structures of sesquiterpene compounds from A. mellea
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dehydroabietic acid (49) pimaric acid (50)
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w

COOH

levopimaric acid endo-peroxide (53) 7-oxodehydroabietic acid (54)

friedelin-3B-ol (56)

3-hydroxyfriedel-3-en-2-one (59)  3P-hydroxyglutin-5-ene (60)

//,"

B-sitosterol (62)

iz “n, \

ergosterol (66)

COOH COOH

sandaracopimaric acid (52)

isopimaric acid (51)

% i
COOH
7-ox0-15-hydroxydehydroabietic acid (55)

A\

COOH

S
S
N

>
N
&

friedelin (57) 3a-hydroxyfriedel-2-one (58)

>
N
Q

S

fredelane-20,3B-diol (61)

B2 ZEFEH_EMZGER NSNS

Fig. 2 Structures of diterpenoids and triterpenoids from A. mellea
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u,, 1,
,

Gle-O
daucosterol (65)

HO HO

sitostanol (63) ergosterol peroxide (64)

, ” N ,
1,

Y HO'
5,6-epoxy-3-hydroxy-ergosterol (68)

HO

6,9-epoxy-ergosta-7,22 dien-3p-ol (67) ergosta-5,7-dien-3B-01(69)

3 ENETEHERCEYNLGE

Fig.3 Structures of sterol compounds from A. mellea
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NH, Re~
N N
N / N N X N
8. 1) {1
/\ng S IMAKifN N o
— no'  \_J
" N “ HO\C R HO\: OH

HO
guanosine hydrate (70)

T
NSy NP0
0
N™ ™\

OH

adenosine (71): R=OH
2'-methyl adenosine(72): R=CHj

HO
HO
6-(5-hydroxy-2-pyridyl-methylamino)-9-
ribofuranosylpurine (HPMA) (73)

& 4

HO

N,N-dimethyladenosine (75): R = CHj3
6-methyladenosine (76): R =H

LI

f) <X

purine (77)

"OH
N-(5-hydroxy-2-pyridylmethyl) purine (74)

BEIRETRE LU ARG

Fig. 4 Structures of adenosine compounds from A. mellea

AMFP-II (2%, AMFP-1 &% i3 pElsmg . #i %
Wi R R, AMFP-IT &2 b JURmE S . 23,
B AKEA RS, LB AR
AR T2, Frfs 2 B AR A B ZE R
1.7 FEBANETE
FEWHEPSEFE NEER, 75k, MR,
R R FE R & 5 70N 5.983 0% 8.140 3%
11.371 5%, HAX#HEE S A a . REAR

B,

IR R R TS H ANAFTEE ) Ca.K Mg,
P W EICH AP, Fe. Ge. Cu. Mn. Zn FHIEH
B, R RR I 1 Cus Fes Mn. Ca.
Mg. Zn ZEICR M EFATIE, KR T Fe 4h, #
WHEFMEICRENESHE S T R XU T
EAH S RMIILAERR, AR R 7 EIAE AT
TEZ 0 T A S SR AT A AR B A 7854
1.8 Hftbpk s

FAhh, MEREF SR T 3 AMEE AR
1 ANEERAAN 4 DNE PSP, AR 2244 (1) A i
FEH oy B T H A -o- B R IR . AREERE . H
BRI EY), NERE TP EH T 1A
B C-18 MY A R R A B & 3 AN AH AR

TR E M IR BB R oy B E) T Y
RIARZE JorbARTr . JRmE S MR

HEHER T3 T 2-LIHE-1,3,8- = FRFENG i,
BN E RN RIR = eh 3 8943 2110,
SR FH 2T [ 960 47 HCER A 1 ARV P PO 1

Ire GO, 1SS DURRRE N B . IR
KREETFRT, Hhbl s AR (5-HMF)
HEigE. A, MWEINE KUK IR B R L
AR BT S-HMF XU 5- RS b L ik,
X2 N CHUE S5 E I E I B R T 7 B4
P, SHMF N3 R N 3 BLEE r 2
—, BAPUEMN. PUOIISRIL. BG5E 5% 1012 S,
Fr H Bl /R R HFER T (Alzheimer’s disease, AD)
A R4 et 1 P

N AR IR A KA BL e & — s 2= 1
HNERIG . BEFURIN, BN B KIS R B R 2
AR 2 PhEI RIS 3, R W B R
EEEIER 7S XV EAbAN
2 HEYEM

HINEEYEMET V2. TR I, N ip EIA
AR AT G g I L b 2 (B AR D BIPE
M, B3R 2N O L Z 85 B )
/IN BRI 8], I HLBE OR3P /1N BRUS DY W 5 | P 15 K
/ANER se EIMBKIEY), BeH R S B A e
77, REKFALER SR/ RAE T ], BB PR AR
BB TR IR/ BB S s S I, F A dr R T
IR R PR TRAET, PRI BRI ZH 2R BRI
R v BT R 22 AR 7R, T BE 0 R B A i o e
Fik . 375 B

ERERA I FZNT S A SN YN $2 N
B AEYIE A W R IE ,  Horb 2 BE 2 EEAE H
FENRN . HEIH 2 FE KRS TR IBLHE — &
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MBS ER, X PR IE I BT 200 R B 4n M4 4 A
BRI ER o RPRIFFT, IR 2B B R
RLIFIIZER, o FARB LA g AT — e T 2>, Bk
Ab, THRRILE IR 2 PR A PRI, R
Pt AD TR RGP SE S FER .
2.1 PEIIMPEIER

EINE KM ZHE (AMP-1) X PO mSnE 7 S 5
FRAM T A —EMEPUER, JFH AMP-1 XThE
JRIAVE A B A R PR TR, X AR T I
H5R T HRES SRR BT E AL RE JT, CRAPHR S AR 1 |
B, T SE R PRI T 9 P Py o A 0001,
22 WEZZER

BN L RIS DU SEZRE R
PR 2EIR, JF HAE R Z K D-2LINERCEZ /)
RAAN—EMHE (NO) 5H - (MDA) K,
FEmLAR B E ALY B LR (SODD. B H kit
A (GSH-Px) SEHTENEE M, BRI
LI, it e A AL, Xt
FEMHFEAT & R F . AR T R e 85
(HSP-16.2) F11 SOD-3 [13RiA LK DAF-16 &1L
YU P AT AT TR . BERAR L, EAEER
ZHET] R K TN RAAT & R A dr, ARSI
KT, R IGEFS AT & Uik N HSP-16.2 Al
SOD-3 ik, s DAF-16 & /4% I 4> A
2, WHENREERZHEEARPIE. E2xE
1 L,
2.3 3 AD EA

IEAERF AR I, E H AR BT B A 4 TG A
ik AD MEEEKZ —, @i E HEE
PRECIG I, IR 2 B R A OIS B R B A
R 7 F0 DPPH [ FHAS . R IA B 2 B A 4L
SRIIPUAATEE, X EVE R T AD BIFE AL 2
—LO4 gk —E [ B HT AD BINLE], BFFEA 45
1E I EALEAT B-TE M AERK 25-35 (ABasas) SRR
W F R (PC12) TR Jamt EanN
BIRTH S 2 I, AR IS 24 IS v A
il PC12 4HMIA7E 26, B 0 PR AR L A 355 77
WP ALER AR (LDH) % J1f1 MDA /K°F, #25
SOD ¥ 17 - 3% B B PR 1R 22 W8 2 24 I35 XS 45145 1 PC12
YA PR E, WL AT BE S5 s i p A L e
ﬁ%[éiéﬁ] s
24 REATER

PRAN SIS R I, BB SR 2 W] ) Sk

HHE A (ConA) EIEZHE (LPS) ¥ H/N k2
2 i 14 5 A7 A 2 R EAOE . N ip EINE 2
B, RedEm /D RO AL A, T g T B gl
M2 -2 (IL-2) 7K, B A KR Bl
(TGF-BD 7K. B B 2 08 vl i o o 4y 50 0%
A e S o3 BIAE R ORER M UK R Sz e /g, v
1 24 i B A o ) S 28 348 5 70071
2.5 1PRHER

IS D-Z e UM SUR I A A 7 R B,
RTH 2 M BB R 2 A /s RO 2 IR = R i
#llg (ALT). RARARAIELHLEE (AST) A
Ak S ¥l (GST) WEMEM TS, Ff4Em SOD.
GSH-Px i JJ AT A (ALB) /K, 22 F41K MDA
Mk, RUPEIE LSRRG — & ITE R,
2.6 IBNEIER

NEEIR TR TSR R 4 B AR 3 B K 1 22 W R A
Jie g 41 P e R AR TS R R B, SR LR C A
LRARRETN, FEBEOE IR ARG (caspase) -3 Al
caspase-9, A% S AN AS49 UM T, ]
ifeg A KL,
2.7 HEIEA

FERFRRZHES ig /MR 4d )5, KRR
ANRHEGYIFREIETIR, WIS E IR L,
R WAFATAS B 327,
3 RE

AR, B N AT B AL 2 o AN 2 B
AT TREM, BUS T ek, H, HAEx
IR AL S A P 9T R AR TR AR T 2. R
TSARRURBEF= 4 b, 0 3 PR TR R I A 2 il
g5, JUHRBA Z Mg 2 hEp ik, Al
FRAE T B B AT 175 2 DUR 2 iy JEORE, i b B —
ABEPRHH

BN — R B M, AEYETE 2,
F5 2k 2 B2 A TE 1 1) - B A, R
WHEWFE . R GFHBE S a0 508 A
R EDTEPE IR A AL,  I0SRA BR 3 R0 A v 1
R, )R 28548 5 AR E T TR A RO R AT
RAWIIL, FEMNRIA) . AR E T,
AL, 4tk Rt sy, MRS,
mn R B 8, i B IR = i T R R A
&30k
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