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[FZE] BM:08 RO RIEM B CCDI2 By R FAC T = ¥ IRl & 1 e M WG . 773K « R H OE ROM Ak i
FE €435 (Sephadex LH-20 B AT €4 1% |~ 1 5 25 OB AR 4335 55 J7 12 0] T8 Ik 98 7™ W 1 2 TR 2 i 28 U 43 R AT 43 18 A i A, R
NMR , MS %5 3 5% 23 81 77 86 00 2 1 & W0 00 254 5 R it IR A6 BE IR BEAT I TR IE MR T . SR TR K W £ T2 S TR 42 L
M BYET 7T MEE Y, 453K versiol (1) JBIR74(2) JBIR75(3) 3F ( L-IH & W -L-lg & 12 ) (4) J3F (L-Jl & R -L-H 2 %)
(5) A (L-MER-L-F 2R ) (6) I (L-THEAMR-L-2 &) (7) , b G¥ 4,7 X & E OB IR (S. aureus) F1 2 T8 H %
ERTH ( Staphyloccocus epidermidis ) i A 4 i it — 78 By 30036 P , i 4k 5 49 3 X 28 e AT 1 ( Pseudomonas aeruginosa) Jili ¢ v B 1A
4 ( Klebsiellar pneumonia) FI K ¥R A5 18 (Escherichia coli) B AT 359 WM A TH VL . 518« MBI %18 & CGDI12 i3s3 7 4
CHMLEY, Kb &% 3,4 F 7 535 BA — & i ImE ik .
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Secondary Metabolites of Aspergillus aculeatus CGD12 Isolated from
Mangrove and Their Antibacterial Activities

LI Ying-xin', JIAO Wei-hua®, ZHOU Xing-chun', ZHANG Jun', YE Bo-ping'"
(1. School of Life Science and Technology, China Pharmaceutical University, Nanjing 210009, China;
2. Changzheng Hospital, Second Military Medical University, Shanghai 200438, China)

[ Abstract | Objective: The secondary metabolites of marine fungus Aspergillus aculeatus CGD12 and their
antibacterial activities were investigated. Method: Column chromatography on silica gel, ODS, Sephadex LH-20
and semipreparative HPLC were used to isolate and purify the compounds from EtOAc extract of the fermentation
broth. Their structures were elucidated by NMR, MS spectroscopics data analyses and compared with the data of
reported literatures. In order to evaluate the antibacterial activities of these compounds, microdilution broth method
was adopted. Result: Seven compounds were isolated from the fermentation broth of A. aculeatus CGD12 and
identified as versiol (1), JBIR74 (2), JBIR75 (3), cyclo- (L-Pro-L-Tyr) (4), cyclo- (L-Pro-L-Val) (5),
cyclo- (L-Pro-L-lle) (6), cyclo- (L-Ala-L-Leu) (7). Conclusion; Compounds 4 and 7 show antibacterial
activities against Staphyloccocus aureus and S. epidermidis. The weak antibacterial activities which against
Pseudomonas aeruginosa, Klebsiellar pneumonia and Escherichia coli of compound 3 are reported for the first time.
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PR TE SR — D, W B TR AR BE
RFFE NI eE  RTTE 4 Rk, B AR IE ) B
TR AN T LR R B — /N O3, O R 9 i LT R
SR T 7 W 1) 43 2 2 AL RN T PR O 3 TAE B BRI
W7o TR S B AR Y WS I VA
Yy, U H 2 S0 A W 3 B AR T R AR ™ W i F
FRILAERM R A Z — RERGITHFE R
7 L ARE 9 20% (98 1 LR R AR WOk A TR
Y, Hoh R 2 80k AT 20 A 9 38 B 2R
HE

Aspergillus aculeatus CGD12 J& A< 8246 = M\ H [
VPl A 28 T 2T R PR 4 DX ) 21 Vg S AR B £ 18 v 4
JEME W — bR LB A M R B TE R S
EH R IIZ G B R Y+, I BAT B A
PRI 1 o R R R AE i I o] 4 H i I8 WA 9 B 1 Al
b ARG N R B L TR L TR S SR v oy i F) T
LAY, R S 95 2 90 T 0 P O AR A T X
LAY 5 Wy 00400 T
1 #R5FZ®
1.1 {02 5387  Bruker-600 Y £ f% I 4 %
(Bruker 2 A, Fi 1) , Q-TOF-micro #Y i % {% ( ESI-
MS) (% $E48 A 7], 3 [E ), HPLC ( Waters1525 ¢,
PDA2996 £ il 4%, Waters 2 @], 352 [ ), YMC Pack
ODS(10 mm X250 mm, 5 wm) ,EYELAN-1000 %! jig
Wl 2 A, (0 3% HIAE I (200 ~ 300 H ) il ROHZ (4
MR (HPTLC) Dy 48 5 VLA fik I HF A BR 2 W) 7
3 B Bk X Sephadex LH-20 “}y Pharmacia 2\ &) 4=
7, HPLC ] 3% 4l 1 BEFD L6 2 Merck 2% ), Ho Al
el B2 b5 EE e o L
1.2 MOk SRR
L2.1 MR ZE T 2007 42538 A b [H 1
T 2R A U LA AR R A X 110 £ T M AR B 4 2, T Pk
5 CGDI12, M4E HIE 25 % F AR A AL R IE, 45 &
ITS FEHN 07, 2856 S 7 il 55 Aspergillus aculeatus
YR SR T A 4 °C T vb 2 R 1 FR 5E (SDA) |
PRI , Ph AR 5236 % AR AT o
1.2.2 BbERE Bk CODI2 23U A1 & 77
J& B A 200 mL v 2 A B IR L 1 500 mL
=S, 160 remin ', 28 C}EFE 48 h, KGF T
W W WA 7R W 5 mL 230 00 m A 2] %A
400 mL% B 15 97 hk (H 2 8 1% , 5 A Wk 0. 5% , B¥
BT5 0.3% . % S HIR 0.3% | SUILH 3% i pH
F]6.8) % 1 000 mL =i+ (150 4~, 3 60 L) ,25
CHpE 5 30 d, 20 A5 08, WA R IR

.72 .

L3 KBRS ECS 0 B R IR 4 2 50k 1Y
173, MA SR O CBRAEI 3 K, 15 LR L g 2%
WO 14 g, BVRE 2080 ik A 64,35 (200 ~ 300
H) , LUR G 3 A Al k- B2 SR — & e -
ORI VR, 58 7T NE S (Fro 1 ~7), Fr. 4
(228 mg) £ BE I Sephadex LH-20 | il 4 HPLC 4}
Eaife e A% 1(18 mg) ;Fr. 5 (1.52 ¢) ZHEIK
Sephadex LH-20 | sz A fif: & | 2F il # HPLC 1546 5 %)
5 (30.5 mg),6 (5 mg),7 (41.3 mg);Fr.6 (9.6 g)
Z Bk Sephadex LH-20 58] 5 4~2H 43 (Fr. 6-1 ~5) ,
Horb Fr. 62 ZE A 035 2F i 45 HPLC 73 5575 5]
A2 (1.52 g) 4 (20 mg) ,Fr. 6-3 Rk H: (0
i 2E 4 HPLC 73 2545 34k 5 %) 3(400 mg) .

L4 SMpEG R 0 52 56 2 B SCHR 4 1) 5L
BERmRRED . BB E R LA Y 4 SR MH
PR U7 Xof AR s o I — 2R 90) Jo 5 Wk R R L 4 ) i A
B2z K G 1 96 FLERAR 24 U RV FL AR b (3
JE B HEAR 1 15 DU B A0 AP A5 ) 4 ) L B L 100
pL B BELF A AL & W o T A= 1R JKORE g e 4 B 0 T
WALIES) 0.5 22 [Q et bn o, #F H MH PR 7 i B 1
100 (FBHEZ 10° CFU-mL™") , SR 5 & FL4EFh 100
pho JXRE i B 2 45 > Ak & W 00 R T ok R R
128,64,32,16,8 wg- L', M &R 24 5 x 10°
CFU-mL ™ "8 &L 5 x 10" AN, H 6 FL AR & 19 80 4
i EARY 1 min, {5 2% L Y WOR 23, AL AROIN 3
FF e 4% % 5 DA /0 0B 7 3 A v Y 28 R O B B SR AR
W ,37 CHFH 16 ~20 h, 7EBIEEF SAOGIR T X5 I
AL AR DU B Y AR R T S VR R LR S BRTLTE
ToTE A K AL B AR BT T 245 W)V B Dy MIC, AR5
XS 7wk B I 3R T 49 BK # ( Staphyloccocus
epidermidis) 4z (O 2 R & (S, aureus) | 4% BT
B ( Pseudomonas aeruginosa ) . fifl & A~ zh ¥ &
(Acinetobacter baumanii) Jifi % 72 55 1A & ( Klebsiellar
pneumonia) \KIHIEF B ( Escherichia coli) 1 H 078
BRI (Candida albicans) #4717 5E , ER WK E
PR h AR 236 3 AR AT o

2 #R

2.1 fkEWaimEE WEW 1 HHX R A
& ESI-MS:m/z 285 [ M + Na] " 4878 HH X} 43 F it &
#9262, C-NMR LI Jz DEPT §i tp ] Y2 81 53 %
A3INHEES(613.1, C-15; §20.7,C-14 F1 6
21.0,C-16),3 4~ sp” Z2 Ak i H 345 5 (5 38. 6, C-
2;639.2, C-7 f1860.0, C-1),3 4 sp” Z2fbiy ik
FFI(ES(625.3, C8; 641.7, C-5 16 66.9, C-
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6),3 4~ sp” ALK JE S5 (5 128.2, C-125 6
132.2, C-11 f1 § 135.5, C9), WAL H 4 I~ Fk
55, P4 46 .1 AE R S5 55 6 212.8 (C-3),
14~ SP? 244k (8 129.9, C-10) Fi1 2 4~ SP* Z& 4k (6
57.0, C-4 f18678.7, C-13) = {5 % . ' H-NMR i
WIRTE 8 1.04 (3H, d, J=7.0 Hz,H,-16) ,5 1. 12
(3H,s, H,-15)F1 6 1.28 (3H, s, H,-14) 3 4 H
5530 1.77 bwi g R 5 {5556 5.43 (1H, d,
J=9.5 Hz, H-12), § 5,79 (1H, brs, H9) il &
6.20 (1H, d, J =10 Hz, H-11) &by 3 MRS (=
5 ,'H-NMR (600 MHz, CDCl,) 8:3.97 (1H, m,
H-1), 4.11 (1H, dd, J =8.7, 11.9 Hz, H-1),
2.36 (1H, dd, J=3.1,15.1 Hz, H-2), 2.87 (1H,
m, H-2), 3.32 (1H, m, H-5), 3.96 (1H, m, H-
6), 1.77 (1H, d, J =4.6 Hz, H-6-OH), 1.28
(IH, m, H7), 1.95 (1H, m, H-7), 2.62 (1H,
m, H-8),5.44 (1H, brs, H-9), 6.21 (1H, d, J =
9.7 Hz, H-11), 1.28 (3H, s, H-14), 1.11 (3H,
s, H-15), 1.04 (3H, d, J=7.3 Hz, H-16);" C-
NMR (150 MHZ, CDCI,) §:60.0 (CH,, C-1), 38.6
(CH,, C-2), 212.8 (C, C3), 56.9 (C, C4),
41.7 (CH, C-5), 67.0 (CH, C-6), 39.2 (CH,, C-
7), 25.3 (CH, C-8), 135.5 (CH, C9), 129.9
(C, C-10), 132.2 (CH, C-11), 128.2 (CH, C-
12), 78.6 (C, C-13), 20.7 (CH,, C-14), 13.1
(CH,, C-15), 21.0 (CH,, C-16), 2L\ I 4#73F
53CHk [6-8 ] Fr i B A s b X, # ek G 1
versiol .

k&2 AEMA, [«]”D +64.5°(c 0.3,
EtOH) , ESI-MS:m/z 271 [ M + Na] ", 45 /5 #H % 45
T ik 248 " C-NMR DL 2 DEPT i v 7] i 82 5] 2
AN HAEES(812.2, C-5; § 14.0, Me4), 1 4 sp’
ZA B B fE 5 (5 26.5, C4);2 4 sp” 2o ikl
WHRAES (860.4, C2; 6§41.8, C-3) LK 34
sp” Z2 AL I AE 45 (1070, €375 119.8, C-5;
137.3, C-6") ; B4, 5 167.9,162. 6 KFFELE 2 Lk
EEmES, Rz T kEhE
H.'H-NMR 3% %4 /8 75 6 0.90 (3H, d, J=7.2
Hz, H-5)f10.98 (3H, t, J=7.2 Hz, Me-4) 4 2 />
A S 76 64.17 (1H, d, J=3.0 Hz, H2) b
1 MERSAIES;66.70 (1H, s, H-3%), 7.35 (1H,
s, H5)f17.79 (1H, s, H-6") k3 4~ Wik i F1=
5 ,'H-NMR (600 MHz, CD,CD), 6:4.17 (1H, d,
J=3.0Hz, H2),2.05 (1H, m, H-3), 1.50 (1H,

m, H-4),1.33 (1H, m, Me4), 0.90 (3H, d, J =
7.2 Hz, H-5), 0.98 (3H, t, J=7.2 Hz, Me4),
6.70 (1H, s, H-3'), 7.35 (1H, s, H-5"), 7.79
(1H, s, H-6");"” C-NMR (150 MHz, CD,CD) §:
167.9 (C, C-1), 60.4 (CH, C-2), 41.8 (CH, C-
3), 26.5 (CH,, C-4), 12.2 (CH,, C-5), 14.0
(CH,, Me4),162.6 (C, C-1"),125.2 (C, C-2"),
107.0 (CH, C-3"), 138.2 (C, C-4'), 119.8 (CH,
C-5"), 137.3 (CH, C-6"), &L\ k7 #rJf 5 3Tk
(9 1 Bud e, o e b G 9 2 2 JBR-74,

t&EW 3 BRIk, [a]® D +72.6° (¢ 0.3,
EtOH) , ESI-MS:m/z 257 [M + Na] ", #7584 %t 43
TN 234, (k&Y 3 M'D-NMR 3% 5159 2
ML, g Falh T 1A~ 4 R EFES,H 4
PR AR K55 6 26.5 (CH,, C4) 78 N H
BEAF 5 619.0 (CH,, C-4) , [AI T A X5 437 Bt i
T 14 AT UHEIAL S 3 LA 2 1 4 i L
H Y, H-MHz (600 MHz, CD,CD), §:4.02
(IH, m, H2), 2.28 (1H, m, H-3), 1.04 (3H,
d, J=7.0 Hz, H4),0.94 (3H, d, J=7.0, H-5),
6.69 (1H, s, H3'), 7.34 (1H, s, H-5"), 7.77
(IH, s, H-6');"” C-NMR (150 MHz, CD,CD) §:
167.8 (C, C-1), 62.4 (CH, C-2), 35.5 (CH, C-
3), 19.0 (CH,, C4), 17.0 (CH,, C-5), 162.9
(C, C-1"),125.5 (C, €C2"), 107.3 (CH, C-3"),
138.5 (C, C-4"), 120.1 (CH, C-5"), 137.6 (CH,
C-6"), LA L4, 456 il 35 8048 5 AH ¢ STk
(9 %kl %t B8 o 2 iZ Ak & 9 o JBR-T5

k&4 HEEAHAE, [«]”D 90.8° (0.3,
EtOH) ,ESI-MS:m/z 283 [ M + Na] " #& /5 #H %t 43
155 260, C-NMR & 8 171. 1,167.2 kbfy 2 4~
JHie 2545 5 ;6 60. 3 (CH) ,5658.2 (CH) &b 2 %A
W A5 5 L X H-NMR % 9 6 4.10 (m) Al
4.39 (m)Ab iy 2 A~ B S AF 5 o 2 IR % 2K Ak
HEYRIELE 5, o8 %A A& YT 8 R kLT H-
NMR 1 856.75 (2H, d, J=8.4 Hz), 7.08 (2H,
d, J =84 Hz), 454" C-NMR % K5 X (8
127.9, C; $132.4, CH x 2; §116.5, CH x 2; §
157.9, C) W 5 7 AFAE 1 A% Z U ER,
S REASER ARG Iy P ae & A 14
W& % B A B¢, H-NMR (600 MHz, CD,0D) &:
4.10 ~4.07 (1H, m, Pro-qH), 1.32 ~1.28 (1H,
m, ProgH), 2.16 ~2.11 (1H, m, Pro-gH), 1.87
~1.82 (2H, m, Pro-yH), 3.41 ~3.37 (1H, m,

. 73 .
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Pro-6H), 3.62 ~3.56 (1H, m, Pro-6H), 4.39
(IH, m, Tyr-aH), 3.16 ~3.06 (2H, m, Tyr-gH),
6.75 (2H, d, J=8.4 Hz, Tyr-2",6' H), 7.08 (2H,
d, J=8.4 Hz, Tyr-3',5' H) ,” C-NMR & DEPTI135
(150 MHz, CD,0D) 6§:167.2 (C, Pro-CO), 60.3
(CH, Pro-aC), 29.6 (CH,, Pro-8C), 23.0 (CH,,
Pro-yC), 46.2 (CH,, Pro-8C), 171.1 (C, Try-
CO), 127.9 (C, Tyr-1'C), 132.4 (CH, Tyr-2',6’
C), 116.5 (CH, Tyr-3',5'C), 157.9 (C, Tyr4’
C), 58.2 (CH, Tyr-aC), 37.9 (CH,, Tyr8C) . il
i LA B A, 9F 2 BESCHR [ 10-12 ] $i 8 64 2% ik 2
gz G Y I (A R-B AR ) . HEIER Y
TR B i 38 3k SCHR [ 13 ] el #9228 56 7T A R
FR R KSR Ak B W e D' T 1) R /0N BT o S i
WKt B A5 4 5 SCmk D12 ] B i 18 /Y 2R
(L-fif 2 R -L-1i% 24 1R ) Jie D' J7 1) — 0, B0 R /)N 42
AT, d 200 5 AL G W ST AR 25 R SRy B (LI TR -
L-B% 2/ ) [ cyclo-( L-Pro-L-Tyr) ]

k&9 s RS, [a]” D -143.7°
(0.3, EtOH) , ESI-MS:m/z219 [M + Na] ", £/~ #H
St F F R 196, C-NMR % § 170.4,165. 1 4b
(2 AWt e ik {5 556 58.9 (CH, Pro-aC) il 6
60.5 (CH, Val-aC) 2 N EE K P =S L &L H-
NMR 3% i) 6 4.03 (m) H13.89 (m)abff 2 AU H
BEAE SRR iz AL & W R A & T R R B A 4G
¥y, 'H-NMR (600 MHz, CDCl,) 8:4.03 (1H, m,
Pro-aH), 2.60 ~2.55 (1H, m, Pro-gH), 1.98 ~
1.96 (1H, m, Pro-gH), 2.03 ~1.98 (1H, m, Pro-
vH), 1.90-1.83 (1H, m, Pro-yH), 3.60 (1H, m,
Pro-sH), 3.51 ~ 3.47 (1H, m, Pro-6H), 6.76
(1H, brs, Val-NH), 3.89 (1H, s, Val-aH), 2.34
~2.30 (1H, m, Val-gH), 1.05 (3H, d, J=6.6
Hz, Val-yH), 0.87 (3H, d, J = 6.6 Hz, Val-
yH) ,”C-NMR L) } DEPT135 (150 MHz, CDCL,)8§:
165.1 (Pro-CO), 58.9 (CH, Pro-aC), 28.6 (CH,,
Pro-gC), 22.4 (CH,, Pro-yC), 45.2 (CH,, Pro-
6C), 170.4 (Val-CO), 60.5 (CH, Val-aC), 28.5
(CH, Val-gC), 19.1 (CH,, Val-y,C), 16.1 (CH,,
Val-y,C) o %A & WAZ REEE 5 SCHR [10-11 ] B 4
TR B AR — B, MOR 2 A S WSS O 3R (il &
R -G R ) o HAR Y Y o i AR 4l SCmk [ 13 ] it i
5 G S M6 R S SCHR[10-11 ] rp iy i
W (LM =R -L-5 2 R ) et KR/NARIE T 1] — 2,
W AL S WO (L-Ili & R -L-40 R ) [ cyclo-

<74 .

(L-Pro-L-Val) ],

&6 HaE R, [a]”D -211.53(0.3,
EtOH) , ESI-MS:m/z 233 [ M + Na] ", 75 # %t 4>
TRy 210, BZEE S EE SR Sk a Y 5 ML
HAyFadm A>T 1 A KHE %" CNMR 5
DEPTI135 /5 Ho 4 F 4544 v Of B8 7 i 20 R 14 %
PERHE .5 165.2 (C, Pro-CO), 8 58.8 (CH, Pro-
aC), 8§ 28.6 (CH,, Pro-BC), & 22.4 (CH,, Pro-
yC), 845.2 (CH,, Pro-8C) , RWIZE Y I &I
SRR 13RIk, "H-NMR (600 MHz, CDCL,) §:4.01
(1IH, m, Pro-aH), 2.33 ~2.29 (1H, m, Pro-gH),
2.00~1.97 (1H, m, Pro-gH), 1.97 ~1.93 (1H,
m, Pro-yH), 1.88 ~1.82 (1H, m, Pro-yH), 3.60
~3.56 (1H, m, Pro-8H), 3.46 ~3.50 (1H, m,
Pro-6H), 6.85 (1H, brs, Ile-NH), 3.91 (1H, brs,
lle-aH), 2.27 ~2.23 (1H, m, IlegH), 1.20 ~
1.14 (1H, m, Hle-yH), 0.89 (3H, t, J=7.2 Hz,
lle-6H), 1.41 ~1.34 (1H, m, lle-sH), 1.02 (3H,
d, J=7.2 Hz, lle-eH) ,” C-NMR K DEPT135 (150
MHz, CDCl,), 165.2 (C, Pro-CO), 58.8 (CH,
Pro-aC), 28.6 (CH,, Pro8C), 22.4 (CH,, Pro-
vC), 45.2 (CH,, Pro-6C), 170.4 (C, Ile-CO),
60.6 (CH, Ile-aC), 35.5 (CH, IlegC), 24.1
(CH,, Hle-yC), 15.8 (CH,, lle-6C), 12.2 (CH,,
He-¢C), LI F'H,"C-NMR ¥4t 5 3c#k [ 11] 54l i
I (AR 28R ) B Fe A — 50, I 2454 SCilik
(10,13 ] BT 4138 19 T D6 50008 0 o 1240 & W 1 S AR 25
¥k 38 (L-Jil 4 B2 -L-5 5% S R ) [ cyclo-( L-Pro-L-
Ile) ],

& T HEmAK,[«]”D -69.2° (0.3,
EtOH) ,ESI-MS:m/z 233 [ M + Na] " & /5 4 % 43
Ji iR 210, A4 I i B A% w1 A 2 B Ak
HEW T A 6 R R A A, B C-NMR % 8
170. 4,166. 4 Kb 2 S EEM: 052 .8 59.2 (CH)
16 53.6 (CH)2 4% ZK H A5 5 L & H-NMR
e §4.03 (m)F13.89 (m)Abiy 2 kS
15 5 2 W L [R] SRy 0 R W 25k 5 0, AR i S Sk e 1Y)
ik, MW AL S W T RE N IR (I A R- &
%), H-NMR (600 MHz, CDCl,) §:4.05 (1H, t,
J=8.4 Hz, Pro-aH), 2.32 ~2.26 (1H, m, Pro-
BH), 2.10 ~2.05 (1H, m, Pro-BH),2.03 ~1.98
(IH, m, Pro-yH), 1.88 ~1.80(1H, m, Pro-yH),
3.56 ~3.45 (2H, m, Pro-6H), 5.92 (1H, brs,
Leu-NH), 3.95 (1H, dd, J =6.0, 3.6 Hz, Leu-
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aH), 1.98 ~1.93 (1H, m, Leu-BH), 1.49 ~1.44
(1H, m, Leu-BH), 1.72 ~ 1.66 (1H, m, Leu-
yH), 0.94 (3H, d, J =6.6 Hz, Leu-8H), 0.89
(3H, d, J = 6.6 Hz, Leu-sH). "“C- NMR }
DEPT135 (150 MHz, CDCl,) §:166.4 (C, Pro-
CO), 59.2 (CH, Pro-aC), 28.3 (CH,, Pro-8C),
22.9 (CH,, Pro-yC), 45.7 (CH,, Pro-8C), 170.4
(C, Leu-CO), 53.6 (CH, Leu-BC), 38.8 (CH,,
Leu-gC), 24.9 (CH, Leu-yC), 23.5 (CH,, Leu-
8C), 21.4 (CH,, Leu-8C), LI I'H,"”C-NMR % ##
5110-11, 14 ] pr #8024 1R -2 20 1R ) B3 —
B, [A) AR R SCHR [ 13 ] B 8 19 05 ¥, 5 Bk SOk

PR SE T7 18] R /AN, e 4 5
¥y 3 (LM 2 BR-L-58 & TR
Leu) ],

2.2 fLBYRMEEY B TS ~T X —
S D TR A R A S L R AR S ) 4,7 R 4 B
07 7 BRI R — 7 B9 ) 8OR , MIC 23 51 Oy 32,
64 mg- L', B ATTXF 3R W A BR T 1 MIC B 2% 64
mge L7 1 A B v B I T 2% A A R TR
G B (0 A 4 BB R 00 8 BR A WD AT O
MIC #5128 mg-L™" ;A& 4 3 X 4 Ik 32 75 141 i
RV AR B K B A B ML E [ R 128 mg -
L7(%E1),

AL W SRS
) [ cyclo-( L-Pro-L-

1 AW ~T HIEE 4 (MIC) mg- L~

A [iax?]
o

1 2 3 4 5 6 7
R HEFRE (S, epidermidis) 128 - - 64 - - 64
SO EIRE (S aureus) 128 - - 32 - - 64
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