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Isolation of Endophytic Fungi from Uncaria scandens
and the Biological Activity of Their Secondary Metabolites
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Abstract; To isolate endophytic fungus from Uncaria scandens and test monoamine oxidase (MAO) inhibitory and ace-
tylcholinesterase ( AChE) inhibitory activity of extracts form endophytic fungus. And the chemical constituents of com-
pounds with high inhibitory activity were identified. Entophytic fungus were isolated by issue-culture method. The extracts
were obtained by fermentation , extraction , methanol refluxing etc. The MAO inhibitory and the AChE inhibitory activity of
extracts were tested by colorimetri¢' method in 96-well microplates. The structures of compounds were identified by vari-
ous chromatography methods: 9 strains of endophytic fungus were isolated from Uncaria scandens. Three extracts showed
anti-AChE activity with inhibitory rate more than 50% . The active strain QDE-6 was identified through molecular biolog-
ical characterization and morphological methods, it is Aspergillus sp. .5 compounds were isolated from endothytic fungi
QDE-6 and .identified as Aspergiketone(1) ,Gliotoxin(2) Pseurotin A, (3) Brevianamide F(4) .Pseurotin A, (5). The
inhibitory rate of compound 3 was 51.67% ,which showed higher anti-MAO activity than other compounds. The AChE
activity with inhibitory rate of compound 4 was 42.76% , it is higher other compounds, these can be used as basis for fur-
ther study on endophytic fungus in Uncaria scandens and the development of drugs.

Key-words : Uncaria scandens endophytic fungi;secondary metabolites ; monoamine oxidase inhibitors ; acetylcholinester-

ase inhibitors
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WY P 452 A MAO I AChE 30 31 OAIF 7T,
HATH R X WAV o 3 3 5 10 I 25 4 ¢
U R T A IR A I AR, T 12y A T AU Y
JTRORIER FHAEL , JC RS B 0 R 1) S M o 1k HL A
R YT ALY o BEZE S IE (Uncaria scandens)
WA RAEY), TR R )P SR &
UGG, A= Tl s Ak . BUARBIFSE IR 24 % B, By e s A
VbR BA R Ge i 25 BEAE T A, i HA 2 35 i 22 4
PR o AR SRR, SEUR A B 25 A
1B ( Uncaria scandens ) 14 A A LB #EAT 2085, 46
AR M0 B i S A T8 | 2 T L i ol ) 410 78 £
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1 SEIe#st

1.1 ZH R

SRR AV TN~ 1, == N T R
AR 5 T AR E e AR R B S e B 2R R
( Uncaria scandens) FIREM: o (@ FEMELE Wistar il
HRHE 200 ~230 g, 220 K252 80 3h i oo J it
VFAIFS SCXK (H)2013-0002
1.2 FExRE

o1 lifbdE g PDA KR H R R S8
200 g, B 20 g, BE 20 g, [ KK 000 ml.,

Kt FR 5L PDB BE g2 2Ll W T S 200
g, Hi%ibE 20 g, H2k7K 1000 mL;

2 SKBWHIR

2.1 FEER N &
2.1.1 AEAHG S B

BB AR T 250 83 8/ N B FH TG B 7K i gk T4
K JHL DT He o F T 1 15 4 A W 2 2 R 3R 3
T LS TR PRI 1AL I B 22 T PDA 3%
Ik AT R o B AR RN R AT
2.1.2  RARB DI 0 H &

X3 B AR B N AR B B TS AL, T PDB AR
Fi Ak (500 mL ) SEIE iR M &y 250 mLL) ,28 °C |
160 rpm £55% 10 K, WWH SRR (viv=1:1)
HEAT AL P HE I I 0 B BT A R s 7 TR 22 4K 2
UK, BFUR 2 /NS Vol 7% 08 BN A5 B TR AR U R T 22 42
By AR 5 PBS ¥ i it il B 1 mg - mL
S g 1 R

2.2 HBpREAEEENE

A A T 1 S 45 1 S Sk T ik O i —
B, R B bR L0 2 15 o X TR FREL 1 mg,
50 wL BYTC/K Wi, pHT. 6 BWE IR 2% mhh 7l e,
N 1 mg - mL" AYRFINAE S, &5 . X T Bk
&), BLE AL 300 g - mL RRIRE S8 . AR AR
TRIFEI IR AR R (%) = [((FHA-ZHAE
JE)-CREf-FE i AR ) I/ (2 -2 EH A E) x
100% .,

JIT HIRE S~ A T3 1, PCHT- 381, BAER e P A
Jk Sk BEAPE X 1
2.3 ZEEHETEEREEE 1 E

F HEcHE Y Ellman 735 ¥F 96 fLEEbRHR 10
S il 1) PRSI P it P % e o R T A 1k )
Lo ARIET LFEMH R MHE R (%) = [(FH
-8 MENA) -(FEa-FE AR ) 1/ (% Hd-58 4
i) x 100%

FITHIRE S~ PAT 503 W, O S4E , A A28 oy
FH X A
2.4 HE#E QDE-6 4 FEMFETE
2.4.1 FHEH

QDE-6 M\ 24 FIAH W) 2L 25 44 B ( Uncaria scandens)
T BARAS
2.4.2 HAHEE

TP MR J 27 42 T T PDA B SR PR
HEAT o3 F S8 08« B T A A ITS1-5. 8S-ITS2 #% # 4A
RNA i DNA 71 5943 #7 F& ] X 351, GenBank 8 %
DNA J¥ 5 AL .
2.5 THE# QDE-6 XBRE =M FER F R
2.5.1 H##k QDE-6 K ZBAX = 45 ¢4 IR

TEALTERD . BCil PDB RS 25 40 LR G
WEAEK KM T AR N EE RIS,
28 CHEFR 20 Ko WA LR R (RFLE 1:1) i
T2, AR 3 U 13 g
2.5.2  HE#k QDE-6 B & ARIE ML s o0 5 B LAk
2.5.2.1 4y :H] HPD-100 #HFLA RS XT 13 g (1)
QDE-6 T& ¥ K G ARG 2 U 1 7 AE JZ MR 3, LAK
10% 30% .50% .70% .90% F1 100% £, [ & B 5
Jii6, TLC 460 & R fh #5510 6 N4 43 : QDE-6-A ~F,
2.5.2.2  #4F QDE-6-B (4355 . ¥+ 4143 QDE-6-B
(3.44 ) ZRERAE R 08, A hiE-—. 2 (501 1
~ 20 1) HEATRE BV, 15 8] 8 AN 43 (414 QDE-6-
B-1 ~ QDE-6-B-8), 4/} QDE-6-B-5 (20 mg) £
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Sephadex LH-20 #:{0i¥% 70285, LLH I 5807 (IR FR 1L
1 1) B, 153 24659 1(4 mg, Arid Bk G4 QDE-
6-B-1)

2.5.2.3  #1/y QDE-6-C By B . ¥ 4 73 QDE-6-C
(2.76 g) H MCI # 2 #7 #4, LAK 10% ,30% .
50% 70% 80% 90% F1 100% P EEL A BE 36 i, TLC
R R B A5 ) 6 4145 : QDE-6-C-1 ~ 6, 4143
QDE-6-C4 FH EE s 25 i, BS54 2 (30 mg, 15
LA AY QDE-6-C-1, 44} QDE-6-C-3 (260 mg)
it HPLC EEfratifh, LA /K 1R 2 e , 2315
HRIL AW 3(5 mg; = BURAH 5518 :40% FEE v
=2 mL/min, ¢, =48 min) fLE5¥) 4 (4 mg,t, =18
min) A4S 5(2 mg,t, =22 min)

3 GREHSH

3.1 #8
3.1.1 ERERPLBHOAELARS S

MWERIRAL LB 5] 9 BRINA ELR, 10 R
QDE-1 ~9 SLR R A AL P A E FE E N
ARG
3.1.2 WA AR AT TBEILARES B | R
Bl o F7 20 A )

T AR AE T A AR LR SRR T
JOF P P e A G ) A0 o 3 P 5 R B 3 Bk
P AR LR R IR R IR LA 2 Tk I ek s YD 361 35 O
5% QDE-1 QDE-6 QDE-7, Hdl il R T-50% ; 1iij
JI A N A B EE O B R R B RAT 1 PR SR AL T 1)
PIITEE
3.1.3  H#k QDE6 - F A%

MR 4l TR 9 et OB R IR AT 70 A 2 %
Eo ZHMENT 18S rRNA ITS1 X J¥%1 5 NCBI H#%
TR A Blast Ll 5 M il 2 & 50 A8 LB Gk
98% (.GenBank No. KT224826. 1), %] 4 % F I
QDE-6 4y K i85/ (Aspergillus sp. ) HH
3.174 Rk fuamey AT

T o e AT € | R O AR 5 AT Tk, 2R A
QDE-6 N4 ELi I W RS h 2 2545 3 1 5 A4l
(BRIt H NMR ¥ C NMR (ESI-MS 4§
WEIERERTHR , S5 M OGSk, 25 T HA5H .

wEWm 1 LEPORE B (F ) ;'H NMR
(CDCL,,600 MHz), 8 1.03 (3H,s),1.54 (3H,s),
1.75(3H,s),8 2.06 (1H,dd, J =15.4,5.4 Hz),
1.60(1H,dd,J=15.4,5.4 Hz),1.84(1H,m),1.23

(1H,m),2.67(1H,d,J=12.0 Hz),1.51(1H,m),
4.69(1H,s,brs) ,4.74(1H,s,brs),8 3.75(1H,d, J
=9.4 Hz),2.56 (1H,brs),5.18 (1H,d, J = 9.4
Hz) ;”C NMR ( CDCl,, 150 MHz) ,8:210.0,146.5,
134.9,118.3,111.2,73.6,73.3,55.5,52.4,39. 3,
35.5,28.8,26.1,21.7,18.5. L) " %(¥ 5 Scik —
B, WOZACE W 2 5E R Aspergiketone

a2 A EERYS & () ;'H NMR
(CDCl,,600 MHz) ,8 3.21(3H,s) ,4.43(1H,dd,J
=12.7,6.1Hz) ,4.26 (1H,dd, J =12.7,9.5 Hz) ,
3.55(1H,dd,J =9.5,6.1 Hz) 4. 82(1H,s) ,4. 82
(1H,s),5.81(1H,s),5.99 (1H,br d,J =5. 1 Hz),
5.95(1H,brd,J =10.1,5.1Hz),5.79 (1H, brd, J =
10. 1Hz) ,3. 76 (1H ,brd , J.= 18Hz) ,2. 96 (1H br d,J
=18 Hz) ;" C NMR (€DCL,, 150 MHz), §:166.0,
75.6,60.7,165.3,69.7,73.1,130.1,123.3,120.2,
130.8,36.6,27.5, LI b%de 5 Sck' " — 2, ox
B E Y E S Gliotoxin,

&3 P @KAR;'H NMR ( CDCL,, 600
MHz),8 9.99 (1H,s),4.18 (1H,d,J =9.9 Hz),
4.51(1H,t,J =5.5 Hz),4.57(1H,ddd,J =5.5,
8.4,11.0 Hz),5.42(1H,dd, J =8.5,11.0 Hz),
5.47(1H,dd,J =7.0,11.0 Hz),8 2.08 (1H, m),
2.08(1H,m),0.93(3H,dd,J=7.3,7.7Hz) , 1. 66
(3H,s),8.28(1H,d,J=7.3 Hz),7.55(1H,dd,J =
7.7,8.0 Hz) ,7.69 (1H,t,J =7.3 Hz),7.55(1H,
dd,J=7.7,8.0 Hz) ,8.28(1H,d,J =7.3 Hz),3.20
(3H,s),6.35(1H,d,J=9.9 Hz),5.87(1H,d,J =
5.5 Hz),5.09(1H,d,J=5.5 Hz) ;“C NMR(CDCI,,
150 MHz), §: 188.1, 112.3,201.2, 87. 1, 167.3,
94.8,74.4,71.9,68.0,128.7,134.1,20.8, 14.2,
5.7,195.9, 133.7, 130.3, 128.5, 134.0, 128.4,
130.3,51. 6, LI EHds 530k —20, MOz &Y
% E S Pseurotin A,

E&w 4 Ak A;'H NMR (600 MHz,
CD,0D):57.09(1H,s),7.57(1H,d, ] =7.8 Hz),
7.00(1H,dd,J =7.8,1.2 Hz),7.08 (1H,dd, J =
7.8,1.8 Hz),7.29(1H,brd,J =7.8 Hz) ,3.32(1H,
m),3.27(1H,m) ,4.41 (1H,dt,J =4.8,1.8 Hz),
3.99(1H, ddd,J =10.8,6.6,1.8 Hz),3.45(1H,
m),3.26 (1H, m),1.74 (1H, m),1.67 (1H, m),
1.96(1H, m),0.94 (1H, m) ;" C NMR (150 MHz,
CD,0D), §: 125.5, 109.4, 128.6, 119.8, 119.9,
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122.5, 111.2, 137.9, 29.2, 57.2, 170.6, 60.0,
167.4,45.9,22.4,29. 1, L\ 05 3ciHk' ™ —35%,
WOZA A ) % 58 24 Brevianamide F,

&M S 1@k A; 1H NMR ( CDCL,, 600
MHz),8 9.94 (1H,s),4.62 (1H,d, ] =6.2 Hz),
4.36(1H,t,J =5.2 Hz),4.45(1H,ddd, J =5.5,
7.7,10.6 Hz),5.39 (1H,dd, J =8.1,11.0 Hz),
5.42(1H,dd,J=7.0,11.0 Hz),1.95(1H,m) ,2. 01
(1H,m) ,0.86(3H,dd,J=7.3,7.7 Hz) ,1.66(3H,
$),8.10(1H,d,J =7.3 Hz),7.52(1H,t,J =7.7
Hz),7.63 (1H,t,J =7.3 Hz),7.52(1H,t,J =7.7
Hz),8.10(1H,d,J =7.3 Hz),3.12(3H,s),6.07
(1H,d,J =6.2 Hz),5.75(1H,d,J =5.5 Hz) ,4.96
(1H,d,J=5.1 Hz);”C NMR(CDCl,,150 MHz) ,3:
187.6,111.3,200.0,88.2,167.7,97.1,75.7,72. 8,
68.3,129.0,133.8,20.7,14.2,5.7,194. 8 ,134. 7,
129.7,128.4,133.2,128.4,129.7,51. 5, L) [ %48
Sk 3, %A A % E N Pseurotin A
3.1.5 o thegEah BN

43 BN 2 AR AL A b e SE AL RN BT 2 AR
B P it 6, R A S 3 B SR A il 0 o e
h 51.67% ,Hofth 5 AW H A 55 1 PLIR A
TRBEHM GG M. b8 4 2Bk AR Ak 1R B i 2R N
42.76% ,HAth 5 4041 A 5555 14 L L 5 il
g

4 g

ARSI X I I R AR S 1 T K SR TR AR
e A KO, IE I R H R IS, 20 B 30y ok
A LT T AS 2 MmO BREE T o AP e 37 Bg i 9
BRI BT, e QDE-6-L T8 A% 4y 40 i 0 12 e
5, 18 1o 2 i (3 AN IR 00 B A5 W i T B B 4l
G ) F1k NMR Edfs JEA7 2540 S 0E , B 2
JE TS &1, 731 J2 Aspergiketone (1) |
Gliotoxin(2) | Pseurotin A, (3) . Brevianamide F(4) |
Pseurotin A, (5),

Liu 2500 JA i 2 b33t b 4 B 15 31— bk th B2 8
Az LA, I AR ) b 4 B A8 3] T — A8
AAEF il ATT A2 40 Aspergiketone (R &9 1) , X%
G YHEAT E WG YERE S, &K B Aspergiketone HA
B A A a1 . T FRATTRT LT 2 B AE i g AT
P S AL Tl NG PR AT TN A, A B TJE S T
Kweon 25" BF5% % 1 Gliotoxin ( BI{L A4 2) A1

TS AN BRI A T, Pahl 45 B9 &

PR Gliotoxin 1 #|%% 5: P+ NF-KB, Wichmann %%

WF5T K IR EL B 5 2 Gliotoxin X A Ifi ¥ o 22 F 41

HAT )2 B RO T AN 2 38 30 IR B | A R4 K

YR FRAEFH . Ishikawa 257 B 5% % B Pseurotin A,

(RMEEY) 5) X e BRE 1 E A R 58 1 400 11 3

P, vl HEWTH Pseurotin A, A1 Pseurotine A, (BI{L&4)

3) BAFASCT A iE M. FATRI xS LG

Piy$T AChE T MAO 5P & B TE s 14 , T H:

b7y I A4 AR W 35 VA Ry ifE - 2B 5T | Noviendri

A AR R LT IR VAR A A Pt S i 75 3

BARAL G Y Brevianamide F(RIALEH4) , (HEXH

AW A BE— D W5, FATTXE Brevianamide F

V183 . Tt L P e AT P S P T 0 1 335 A AT 1

E , R BLTCTE M, HA 5T Y A 03 A Rt — 2D
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