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Isolation and identification of polyketides from the endophytic fungus Diaporthe pseudomagif-
erae derived from Acanthus ilicifolius L. and studies on their anti-oxidant and anti-inflamma-

tory activities in vitro
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Abstract Objective: To investigate the isolation and purification of the polyketide compounds and their anti-ox-
idant and anti-inflammatory activities in the endophytic fungus Diaporthe pseudomagiferae from Acanthus ilicifo-
lius L. Methods: The compounds were separated and purified by column chromatography on silica gel, Sephadex
LH-20, and high-performance liquid chromatography, and the structures of compounds were analyzed by combin-
ing with comprehensive spectral techniques such as high resolution mass spectra (MS) and nuclear magnetic reso-
nance (NMR) spectroscopy. The anti- inflammatory and anti- oxidant activities of some pure compounds were
evaluated. Results: A total of seven polyketides were isolated from rice fermentation products of Diaporthe pseu-
domagiferae and identified as [(8-Methyl-9-oxabicyclo [4.2.1] nona-2,4-dien-7-yl) - (5-oxo-2H-furan-2-yl) meth-
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yl] acetate (1), 2,3-Dihydromycoepoxydiene (2), Dothiorelone A (3), Dothiorelone B (4), Cytosporone B (5), 5,6-
dihydroxy-2,3,6-trimethylcyclohex-2-enone (6), 3-(4-Methylphenoxy) propanoic acid (7). The free radical scav-
enging experiment of 1, 1-diphenyl-2-trinitrophenylhydrazine (DPPH) showed that compounds 1-5 did not exhib-
it anti-oxidant activity. The results of enzymed-linked immunosorbent assay (ELISA) showed that compounds 1-
5 had inhibitory effects on interleukin- 6 (IL-6) release from RAW264.7 cells induced by lipopolysaccharide
(LPS). Conclusion: Compounds 1, 3, 4, and 6 have been isolated from the endophytic fungus Diaporthe pseudo-
magiferae from Acanthus ilicifolius L. for the first time. Compounds 1-5 exhibit certain anti-inflammatory activity,
which lays the foundation for further exploring the anti-inflammatory mechanisms of relevant active substances

Keywords Acanthus ilicifolius L.; endophytic fungus; chemical composition; anti-oxidant activity; anti-inflam-

matory activity
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Solius L) & B R BHEFELLM YD, |2 oA TGl BAS BII R 2R A & W AT 450 %0 , T s HL a5 1)
AU X . WFRFE, ZRFGAEIRME . 5 5 N [(8-methyl-9-oxabicyclo [4.2.1] nona-2,4-di-
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1.1 12 AVANCE NEO 600 MHz ¥% i 3L 4R I 1%
100 H 3 [E Bruker 2 & 5 &1 20 A F &
Waters A ] ; Agilent 1260 5 207 AH €435 43 7 #7284
ODS C18 it} (EC-C18,4.6 mmx150 mm,4 pm)
C18 -] % {4 3% £ (Eclipse XDB-C18,9.4 mmx250
mm, 5 pm) I H 3 E Agilent A ] ; BEFR W B i
+: TECAN A A s 8 # TAE &8 A # i ESCO £l
A RN 3 BB Sephadex LH-20 I [ 1 #Fi
P T HENRH AT A PR A
1.2 ML R AE 3% (100~200 H +200~300
H, & Sl L)) 2 ET R IR (GFs B,
By P4 T VA I v B0 77 & (CCK-8) CR%E 3
CAEYHEARGIR AT A4 25-6TL-6) B 4
328 W PR B8 CELIS AD A AR 771 5 ¢ iz by sk A7
PR 2N 1) i 22 88 (LPS) (b 58 22 28 T B A BR 4
A 1,1- 2R A 2- = A AR ORI (DPPHD AR (L i 19
EAEMFHA PR A D AR il 2R H R %
WAEBRAFD o 5 SRR €L Bt B A R 2 (3%
BR A R B A F]D ¥ N G I, 8GR A U F
FHK 9 e i 48 4K, Fepth A 238070 30 8 o b 4

FEPFE SR B T PR L DA AR LR
X, P B ARL R 5 2 2 B R P 4 0 N EIR Y
2 W8 B B Acanthus ilicifolius L. , 525 7
PRAT B8 T 2 BB M v 2R, BRI R0 4y
AN 5 %5 58 DN (6] B 72 J8 BB Diaporthe pseudoma-
giferae, Genbank 5 MW547406.1. RAW264.7 41 i
SRR T PR RN R 5 24 2% Bt , FEARE i BRE D% S e
R PR 20 B ORAE T PH R RL R 52 245 5Bt R AR 254
5 S =

PDB K% 773 : 200 g = & 305 2 54, U145 N
1 000 mL 7818 7K & b B 25 v F B s e i s 12 W,
6 220 Ak Y8, BUE M A, N 20 g 5 & 0 , 8 )5
BN B 257K 22 1 000 mL. KK [ 44 8 97 3
100 g KK, 150 mL Z& 187K IZ 9 6 h, T £ 10 5 &
E1, BN i K B AR AE 121 °C K B 30 min, L &
F FE01 R 9 220 0, FEEC B ROKBE 75258 22 kg
1.3 WK U & WA B Diaporthe pseudo-
magiferae W 22 % 7% 2 F BE L AT 1) PDB VARG 77 2%
T 180 r/min TH IR 5 35 TR B IR+ .28 CHRAF T IRTE
IR T d, RSP TERE AR & T RS IR
HUS mL b1 % 31 2K B 58 B0 1) ROK B 77

HE (B 250 mL KK Bs F2 HE rh 45200 S mL #7380
28 CEIR KA Nk B KIS 7749 d.

14 WSS E  EHRKEERE, EHEER
& ORI HE 3 R BE =1, B 58 B g kAT 0 AR
B, PR IR 4845 T 5 3K 15 13.27 ¢ LR LB FLIR YD
FHF2 4 FH IE A A e A (200~300 H D LA AT i ik —
W B TR EAT 43 55, 45 21 P SRR 49— F B AH O
73 (10.05 @) FF i Bk AH U 77 (0.84 @) o B HH B AH A
Iy 2 E A RE IOAE (B (200~300 H D PL & e«
BE(90:10~10: 90) FEAT B BE Yt , 18 3 97 2 (215 &4
B e OB (R BEAT S T b AR B S AN
(Fr.1~Fr.5),

HUFr.1 243 (2 369 mg) fif A /N — 2 f IE AR AR fie
F (100~200 HO #7405, L Okt : 4R 4B
(90:10~0: D FEATBE VML, R )= (il 4 4,
A ER AT, AR 6 N 7 (Fr.l.1~Fr.1.6) .
B Fr.1.2 2043 (67.5 mg) £ -l % 13 B0 A (3% ( 2,

i JK=35:65, L% A 2 mL/min) #AT 4L 13 R4S
) 7(A=222 nm.276 nm, ;=15 min,9.21 mg).

Fr.1.4 4143 (1 400 mg) %4 Sephadex LH-20 % i
FEEE (R MR A Ot - /b s HiE=2:2: 1D
AT B, B B 8 AN 4y (Frl.4.1~Fr.1.4.8) . B
Fr.1.4.4 41 53 48 > 1] % o ROBURE B35 G sh AH = F
— 7K AR EE 305 70100 = 0) FE4TBE B Ve i » Fe %43
F) 11 N % (Fr.1.4.4.1~Fr.1.44.11) . Fr.1.4.4.6
2 43 25 2= 1) 4% o RO € CHR R < 7K =40 60, YK
9 2 mL/min) 3t — P 44k, ) &5 2L AW 1 0=
254 nm. 280 nm, =38 min, 2.50 mg) , L &2 (h=
254 nm.280 nm, =30 min, 1.71 mg) ; Fr.1.4.4.4 4153
25 2= 1] £ 1 RCTRUAE A CHE I < K =152 85, L A
2 mL/min) 264k, #1 £ 43 B4k 57 6 (A=210 nm 280
nm, t:=48 min,4.09 mg) ; Fr.1.4.4.8 417 4 -] % 7
OB € (RS < 7K =45 1 55, 3t 3% N 2 mL/min) i
17864k, 1 % 13 24k & 40 3 (A=254 nm, =25 min,
7.24 mg) , L & 4(A=254 nm, ;=27 min, 7.02 mg) ;
Fr.1.4.4.11 205 2 P ) £ 15 OB €3 QR sh AH = F
fiE— 7K, AR EL 40 : 60—100 : 0334T 40 55 , 44015 5]
&%) 5 (=220 nm. 270 nm. 300 nm, =21 min,
422 mg).
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A ¥)i% Br DPPH H H 2L 188 77, AT PEAT A 4 1
PUEALTETE . KR4 SCHR[8-9] s 36 7 vk, G B
7K 2 BEHC ) BRI E DPPH VAT, 442 R C(VO)



- 1038 -

I ERL RS R 2024 Jul. 41(7)

VE R B Xt B ZHL, T8 7K 201 D B o R A4, B
IK Z BV (AN 55 0 DPPH VAR AL s 5640 .
R AR AT E 517 nm KT & FLIIROE EE (OD) A,
PSR EE 3. % RA X H &AW
DPPH [ i 3% 5 B2 % : DPPH [ 1 %535 % R =[1-
(OD 2#—=0D 4:1.)/OD gigsssn ] X 100

1.6 PRAMLREENR Kb SV A EE
TEHRDM SO VAR AL & BR824 0.22 pm
TRFLIE RSB AT I B8 . SOG4l B B R Sk 47 3R
S5 RRE T 75 B 2590k B (ORAIE i 2% DMISO 15 15 97
W& BT 0.1%) . CCK-8 346l 4k & 4 %
RAW264.7 2 ffd 1 40 35 35 1o 40 JiA7 36 6 >
80% BRI\ A 254970 B B 40 MR # A F L i e b & i xd
RAW264.7 i K TEEE 259K S . LPS J2& 2 b 41 A
FE R 2H R A3 2 — VD P 5 350 T 0 E 2
Ji 5 2 ot 98 MR A I3, DR I AR A Bt 98 S 5645 LPS
VB Sy 5 W5 40 7= A 9% 0 R - 2 AH G 98 0E A i 1K 15
SBOER,

HR A8 5 I 25 WD VR FE , >R F ELISAVEN e 4k &
Yyt LPS 75 5 1 RAW264.7 21 il 48 i 48 i [ 7 IL-6
SRR, K RAW264.7 41 IBAE & 10%6 25
I3 1%L (1) DMEM 58 4- R #5258 R TR 7%, i
X B K T RAW264.7 41 i 7218 1 10° /4L 40
Jf 55 5 35 51 R T 96 FLAR H L T 37 °C.5% CO. il
REFEf RS IR . 159824 h )G HRRJE R IR, 2 AT
R ZH A 41 5 77 R 0% B RAW264.7 41, 2344
LPS 4NN & A 1 pg/mL LPS 40 o 1% 37 3L , 254
HFINNAH LR BEAL A9, b BE 24 h, 24 ELISA
AR WU 7] U B P A5 R s TL-6 & ' . F AR X
Rl 450 nm P T #FLITODHE.

1.7 Gik2E05iE s3I % F Graphpad Prism 8
BAF AT R AT . 1 B TR DL B R U 22
(F+5)FoN, 2 AL LLIBCR FH 5 22 50 A SLIA) B 7 EL
BK A LSD-t 436 . LA P<<0.05 N#% 7 B A G it

2 # R

21 thEWMEHEE AW REORE,
HRESIMS m/2:313.1077[M+Na]", 73§ 2N C1eHisO0s
SFHEESNAMAMEZ . 'HNMR (600 MHz,
CD;OD) &y 7.10 (1H, dd, J=7.0, 6.0 Hz, H-2) , 6.20
(1H,dd,J=7.0,6.8 Hz,H-3),6.12 (1H,dd, J=11.4,
4.6 Hz,H-9),6.05(1H,dd,J=7.0,6.8 Hz,H-11),5.99

(1H,d,J=11.4 Hz,H-8),5.89 (1H,d,J=7.0 Hz, H-
10),5.22(1H,m,H-4),4.68(1H,dd,J=11.4,4.6 Hz,
H-7),4.41 (1H,t,J=6.2 Hz, H-5) ,4.30 (1H, m, H-
12),2.98 (1H, m, H-6) , 2.93 (1H, m, H-13) , 2.00
(3H,s,H-2"),1.12(3H,d,J=7.4 Hz,H-14) ; °C NMR
(150 MHz, CD,0D) 8. 171.37(C, C-1"), 164.62 (C,
C-1), 14256 (C, C-2), 138.50 (CH, C-9), 138.46
(CH, C-11), 127.38 (CH, C-10), 125.54 (CH, C-8),
125.20 (CH, C-3), 87.86 (CH, C-12), 79.00 (CH, C-
7), 77.15(CH, C-5), 64.65(CH, C-4), 54.19(CH, C-
6), 51.31(CH, C-13), 20.63 (CH;, C-2"), 14.35(CH,,
C-14) o A% MG s 5 SCHR[15]0] bt — 2, #Us e
AW &) 1 H[(8-methyl-9-oxabicyclo [4.2.1]
nona-2,4-dien-7-yl) - (5-oxo-2H- furan-2-yl) methyl]
acetate .

& W 2: % 8 (5 dl , AR 5 HRESIMS m/z:
315.1165 [M + Na]", 7> T 3N CieHaOs, 73 T H & H
TAAHIAE . 'H NMR (600 MHz, CD;s0D) 8 6.27
(1H, d, J=8.0 Hz, H-8) , 6.07 (2H, m, H-11) , 5.91
(1H,t,J=8.0Hz,H-9),5.89(1H,t,J=8.0 Hz,H-10),
5.18(1H,d,J=10.6 Hz,H-5),4.71(1H,d,J=7.2 Hz,
H-4),4.49(1H,d,J=6.2 Hz,H-7) ,4.22(1H,d,J=3.4
Hz,H-12),2.95(1H, m,H-13),2.82(1H, m, H-6) ,
2.72(1H, m, H-2b),2.54 (1H, m, H-2a),2.43 (1H,
m, H-3b),2.31 (1H, m, H-3a),2.11 (3H, s, H-2") ,
0.97 (3H,d,J=7.2 Hz, H-14); "C NMR (150 MHz,
CD;0OD) 8¢ 179.30(C, C-1), 172.22(C, C-1"), 139.09
(CH, C-8), 138.05(CH,, C-11), 127.12(CH, C-9),
125.89(CH, C-10), 87.83(CH, C-12), 82.38(CH, C-
4), 78.13(CH, C-7), 73.85(CH, C-5), 53.90(CH, C-
13), 52.77(CH, C-6), 29.00 (CH,, C-2), 24.90 (CH,,
C-3),20.90(CH;, C-2), 14.75(CH;, C-14) . 4Z5H6H
S K OSCERRE R AL A W 2 04 2,3-Dihydro-
mycoepoxydiene, EA_IZ#5 5 SCHR[ 16 [ iE Fa AR —F.

AW 3 1k B T &, HRESIMS 2 /s 1 4 7
27U A 339.1807[M+H]", 7] H143 T 2N CisHaOe»
ANHFIE N 6. "H NMR (600 MHz, CD,OD) 8y 6.23
(1H,d,J=2.2 Hz,H-6),6.17(1H,d,J=2.3 Hz,H-4),
4.09(2H,q,J=7.1 Hz,H-17),3.68 (1H,h,J=6.1 Hz,
H-15),3.55(2H,s),2.89 (1H, t,J=7.5 Hz, H-10) ,
1.60(3H,p,J=7.5 Hz,H-11),1.25~1.46 (6H, m, H-
12,13,14),1.22(3H,t,J=7.1 Hz,H-18),1.12(3H,d,
J=6.2 Hz, H-16); “C NMR (150 MHz, CD,0D) &
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208.95(C,C-9),161.58(C,C-5),159.94(C,C-7),
137.05(C,C-3),121.12(C,C-8), 111.85(CH, C-4) ,
102.79(CH, C-6) , 68.54(CH, C-15) ,61.84 (CH,, C-
17) , 45.14 (CH,, C-10) , 40.56 (CH,, C-2) , 40.09
(CH,,C-14),30.57(CH,, C-13),26.75(CH,, C-12) ,
25.55(CH,,C-11),23.47(CH;,C-16) ,14.51 (CH;, C-
18) . 45 &k k& SCEREE L Xt B AL &
¥ 3 5 Dothiorelone A, DA %45 5 SCRR[17]4k 18 &
K.

B 420 55 B 5 i s HRESIMS m/z:339.1808
[M + HJ", 24> 7308 CsHyOs. 'H NMR (600 MHz,
CD,0D)&, 6.26(1H,d,J=2.3 Hz,H-6),6.19(1H,d,
J=2.2 Hz,H-4) ,4.11(2H, q, J=7.1 Hz, H-17) , 3.58
(2H, s, H-2) , 3.44 (1H, tt, J=7.6, 4.2 Hz, H-14) ,
2.84~2.95 (2H, m, H-10) , 1.57~1.68 (2H, m, H-
11),1.33~1.49(6H, m,H-12,13,14), 1.24 (3H, t, J=
7.1 Hz,H-18),0.93(2H,t,J=7.4 Hz,H-16); "C NMR
(150 MHz,CD,0D) 8. 208.87(C,C-9),173.59(C, C-
1),161.52(C,C-5),159.94(C,C-7),137.06(C, C-
3),121.16(C,C-8),111.83(CH, C-4), 102.76 (CH,
C-6),73.77(CH, C-14) , 61.84 (CH,, C-17) , 45.19
(CH,, C-10) ,40.56 (CH,, C-2) ,37.77(CH,, C-13) ,
30.99(CH,,C-12),26.61(CH,,C-15),25.66(CH,, C-
11),14.51(CH;,C-18),10.35(CH;,C-16). Ll E#%
e ol K 5 SCHR [ 1 7] T bl e A — 350, W s e
W& %) 4 N Dothiorelone B.

1B W0 5 vk 5 6 R s AR L o T
HRESIMS m/z: 345.1711[M +Na] =, 2 4 7+ X K
CisHaOs, H A 11 F1 FE 4 6. 'H NMR (600 MHz,
CD,OD)8, 6.21(1H,d,J=2.3 Hz,H-4),6.14(1H,d,
J=2.3 Hz,H-6),4.06 (2H, q,J=7.1 Hz,H-18),3.53
(2H,s,H-2),2.85 (2H,t,J=7.5 Hz,H-10),1.56 (3H,
p,J=7.1 Hz,H-11),1.23~1.28 (12H, m, H-12,13,14,
15),1.20(3H,t,J=7.1 Hz,H-18),0.85(4H, t, J=6.9
Hz, H-16); *C NMR (150 MHz, CD;0D) & 209.05
(C,C-9),173.58(C,C-1),161.35(C,C-5),159.83
(C,C-7),137.02(C,C-3),121.24(C,C-8), 111.72
(CH, C-6) ,102.70 (CH, C-4) , 61.84 (CH,, C-17) ,
45.20(CH,,C-10),40.52(CH,, C-2) ,32.94(CH,, C-
14, 30.50 (CH,, C-12) , 30.31 (CH,, C-13) , 25.57
(CH,,C-11),23.71(CH,,C-15) ,14.51 (CH;, C-18),
14.44(CH;,C-16) . Ziatrilk Eilk KO R,
INME A 5 4 Cytosporone B, DL £ #i 5 SCHR[18]

RIEFEA T

b &9 6: 76 0 IR s HRESIMS m/z: 209.0601
[M+K]", #EW 3 73 7 28 CHLLOs, A ANFE N 3.
"H NMR (600 MHz, CD;OD) 8, 3.82(1H, dd, H-5) ,
2.60(1H,dd,H-4a),2.39(1H,dd,H-4b),1.95(3H,s,
H-9),1.75(3H,s,H-8),1.15(3H,s, H-7); "C NMR
(150 MHz, CD;0D) & 202.75(C,C-1),153.85(C,
C-3),129.12(C,C-2),77.80(C,C-6),73.44(CH, C-
5),39.64(CH,,C-4),20.84(CH;, C-9),17.47(CH;,
C-7),11.02(CH;, C-8) o 45& R 1E &0 K SCHik
R, WML &Y 6 4 5,6-dihydroxy-2,3,6-trimethyl cy-
clohex-2-enone, LA I 4 5 SCHR[19]9i 08 3 A — 2,

AW 7 % F R , HRESIMS 2 7 HLdE 9y
T B U5 179.0661[M-H], 454 NMR ¥k , 7] 401
Hoy 10N C o HLO0s, AEFIEE A 5. 'H NMR (600
MHz, CDCL; )&y 7.07 (2H,d, J=8.4 Hz,H-6.,8) ,6.77
(2H,d, J=8.5 Hz,H-5,9) ,4.23 (2H, t, J=7.1 Hz, H-
3),2.86 (2H, t, J=7.1 Hz, H-2) , 2.04 (3H, s, H-
10) ; ®C NMR (150 MHz, CDCly) 8¢ 171.45(C, C-1),
154.51(C, C-4), 130.16(C, C-7), 129.91 (CH, C-6),
115.49 (CH, C-5), 65.40 (CH,, C-3), 34.32 (CH,, C-
2),21.15(CH;, C-10) . Z5A il V& S Uk 2
AL AW 7 N 3- (4-Methylphenoxy) propanoic ac-
id, PA_E 3 5 SCER[20 1R B A — 3,
22 WAEMERIMUEMEENAL . DPPH HH
REERZEN g ROER1IR &5 1~51E
50 umoL/L HZ5 IR FE T oK iom H B 35 i d | AL v
.

F1 B 1~5 BIPEIE T

xX=xts
&7 DPPH H H 275 B/ %

WA 46.54+3.49
&2 40.82+1.01
a3 35.07+4.65
&4 36.08+9.79
a5 31.86+7.19

vC 95.5241.26

2.3 WEMEIMPLRIEIEL R CCK-8 sLin 4
B A AP 1~57E 8 pmoL/L iR 5~ , RAW264.7
4 M A7 175 6 45 > 80% , 1 78 % 2 MWK FE HEAT )5 44t
RIGPESLES, WE 2A. 5 LPSZH EL4R, 8 pmoL/L 1k
AW 1~5 ¥ AT $ i) RAW264.7 20 i 43 W TL-6 (3
P<<0.05), WK 2B.
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A 150 EE 8 umoL/L B A #
= 10 pmoL/L

80 -
X 3 e
< 100f 'g
L3 60
= 2

R

2 5L %
= 50 =

20

0
FEXEA 1 2 3 4 5
ey

0
FAXRA Lps 1 2 3 4 5

LPS (1pg/mL) —  + + o+ o+ o+ o+
A% (8 pmol/L) — - 1 2 3 4 5

A: AP 1~5(8 pmoL/L 10 pmoL/L) X RAW264.7 4 J A7 1% 22 520 : B A1) 1~5 % LPS i 5 /1) RAW264.7 4 il 53
ARSI IR 7 IL-6 & TSI 5 1~ 5 AL &AW 1~5 SE96 40 s n=3; 545 A IR LA, “P<<0.001 ; 5 LPS 4L EL#E ,'P<<0.05,"P<

0.01,™P<<0.001.

K2 A& 1~5% RAW264.7 I BRI S Ho0T LPS 175 T F 20 0 s JOAE [K] 12 i R i

3 it i

ok B ]G] E A A A BB AS
T SN AR T 4 P47 A AR Y — N R . BT
AR T R I I BR AR N 2 R BT R
M A2 BB 8 A A B 259, A 80 b S8 40 1
FTE B R E R R B GA R RN . (HFf
IR 8] (R HE RS, N T 1) 8 T8 B B S8 R0 A A {
) 1 T 38 T S L SR T R SR AR A ) R G
B B PR 247 Bt ARV /0 1) i A FH 328 8 B A =4 i £
B TR H R AR A1 9 e B S A S PR BT DA AK
3 HT I B 595 8, 40 DPPH H 2S5 BR 2602 .
AWt 5t iz Fl DPPH ¥ %1 70 &5 45 B AL & ) 15 it
ITPUE N IEE T, R BN, SRR I H B &1
s

RNE & HUARALE BLRCIRES T & A2 1) — PRy
PERENZ o RADIRS T, &M G B2 41 i L2 A 1 A
THEZ5 7 RAGE R E 305 1R SE 2 A E R
TEBNITT, B A e EE B S 4 L, 22 F
AR OL T, ER MR R BT B L DR
WA FH AT s AR 22 P 3R 0 v RGE AL, 9SS
FET LR A T SREAH DA 5T, AT 73t 22 F 55
A IR S 3R FE A O 1) 40 L IR, W IL-6 iR
RBEH -0 (TNF-0) A A A -2 (COX-2) 4. AR
FZE 0 2 B SRR 1) P AE LB Diaporthe pseudoma-
giferae 153 BAF B E W IEAT PLAIEVERT 9T, 45
REREW 1~5 0] FEA MK b FEARAR O¢ 9 hE
R s A B — € Pt R BPEA X AT se S 1k
A P Re FEAR 28 RE DR B R FEE AT — 5 R FE B BRAIK
T RAE R KA Z A K

TR AR SR VA Ak A ) 2 1 P DR PR 7 A 1) B R
U, WR AR USRI E R E . RI/K
T5t ) SR AL B W 2 RAR T I — KPRk, 32 %L
T A AR A B IR AR PR, BT T
W2 A S SRR R 45 R B R AR T 2R
IS AL R SRR A S CR IR IR 2 e ),
LR AR YT ), AT N E R 8 R IR
W 4= 5 B Diaporthe pseudomagiferae )< 1 r=¥) v )
B 8E TN IR AL S, ALFE 2 AN HA 9-oxabi-
cyclo [4.2.1] nona-2,4-diene &5 ¥4 ) I8 @ Kb &
W (1~2) , 5 SR FoAt R4 S (3~T) o HE3CHR
VAR, 1k &40 6 %+ SF-268 . MCF-7 Fl HepG-2 2% il J#
2 it Pk A 26 B B S P A R R AR A T %
Tt RFL T P Pl M 2 UL LR TR R A TR A, R AR
(R0 R 2R e B 2450 () T R 7 73, HLXE MCF-7
EAMES AR EiE . AR FRAMNEE
T2 U N AR L BRIE I R AR 2 R
M RN AR W TR RIS R RS T
B SR 1) R IR DB W o A
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