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Progress in Natural Products with Anti-MRSA Activity

YUAN Ganjunl, LI PeibOZ(I.College of Bioscience and Bioengineering, Jiangxi Agricultral University, Nanchang 330045,
China; 2.College of Life Science, Sun Yat-sen University, Guangzhou 510275, China)

ABSTRACT: OBJECTIVE To review the general situation of progress in natural products with anti-methicillin-resistant
Staphylococcus aureus (anti-MRSA) activity. METHODS__Consult the literatures at home and abroad. RESULTS Eighty
five natural products including cyclic peptides, alkaloids, terpenoids, quinones, flavanones and macrolides were reported. Among
them, fifty eight compounds were isolated from the metabolites of microorganisms, twenty six compounds from plants, and one
compound from a sponge. There was one element of chlorine, or bromine and sulfur in the structures of eleven compounds.
Thirty compounds showed anti-MRSA activities, and their minimum inhibitory concentrations were lower than 5 pg-mL™.
CONCLUSION Based on many compounds with, anti-MRSA activity isolated from the metabolites of microorganisms and
plants, it is necessary to develop and research widely when the situation infected by drug-resistance pathogenic bacteria
including MRSA is daily grimness.
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KA G AW A IARGE , Horp AT MRSA
PERIFRIRSAL S SEHIRIE S 14 4. Kato 5P
Lysobacter sp. WAP-8294 [FJIR LAY =Wy 4345
HA P MRSA WG TR LR A0y WAP-8294, i —
oy E 19 MEEY), o WAP-8294 A1(1).

A2(2). A4(3). Ax8(4). Ax9(5)F Ax13(6)} R
iﬁﬁﬁ’]f MRSA 35, H: MIC B354 0.39~3.13
ngmL™, BRI A SIS 13 A
SRR . LT B R AR IR, ) 32 Bk
5> WAP-8294A2 HEATHA N HT MRSA W& PENA, %
WL G MRSA K R K) EDso 24 0.38 mg'mL™

(Ji &% %1% EDso 4 5.3 mgmL™), BJEIRT i
FEMIPL MRSA %R, B HAE NPT MRSA 567
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Fig1 Structure of compounds 1-14
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1.2 AW Kems

A KRR HNEHERE R AWkl
HUKNZ HA BE N RS PTEROR, —H
SRR =) SO S H 2R . SRR 3
15T MRSA KRR YIKE, FELLRE AL S 4
oy eh 5 A7 UG Bl ke S5 A Be, HoAT AR gt
YA BN, — RO & Tl S8 A, i T
ZER I H AE T AW G54 5328, A A
WO X T, R AR PSS R S TR A — A A
T A IR FARE ) T B AT 5T MRSA WP
FARFE T RE L) 22 4> A RWIRZ MR
LTI EDORP R Ye oy BRI, XAhes
A0 SR I A ) R R FRIATE 5 R Bk 8 52 T AL A
EEP S

Jae S5OV s [R] PG AP sk g U T 4
FHEERE IR 04DHS2, J IR T 40 13RI AR AR
Wy 1-acetyl-B-carboline(15), HARHHT MRSA V&%
39, MIC hy 64~256 pgmL™", (H5% EPuAkeg
B o N, AAe 25 RIX R 25 M) 5T MRSA
W, A RIRZIIHT MRSA [ MIC h 128~256
pg'mL™ Fl 64~256 pgmL™ 43I ZE 8~16 pgmL™
1 8~32 pgmL™', B nILEAT BERPHEST MRSA
W2 4/E . Andrimid 1 Moiramides .A~C. T J&
Needham 25 ' I\ i 3 B 90 0 150 Pseudomonas
Sluorescens WIRBER 73431 4 A>T ZBEIEIEZ AL
“4, Pt MRSA 5 PE A& W]~ Andrimid(16) Al
Moiramides B(17)HA % HT MRSA &, L MIC
291k 2 A 0.5 pgmL™, Jfii Moiramides, A
Moiramides C(18) A {Z7$T MRSA %M. AL
Andrimid A Moiramides C {2 T — M EHE, VEIR L
4T MRSA 15 1E ) B35 725 . Macherla 25/ )i
TR TR NPS8920 ¥ A WA P 345 3 /MEMLE AL,
A~C(19~21) , H
Lipoxazolidinones A $it MRSA 754453, MIC g 1~2
pg'mL ™' TPU-0037-A (30-demethyllydicamycin, 22).
B(14,15-dehydro-8-deoxylydicamycin, 23). C(30-demethyl-
8-deoxyly-dicamycin, 24)F1 D(8-deoxylydicamycin, 25)
J& Furumai 2515\ Streptomyces platensis TP-A0598
Ty BRI 4 A HATHU MRSA (1175 e TE fry it 5
AW, H MIC (BRI 1.56~12.5 pgmL ™,
Riedlinger 25"\ H A3 289 m YR KIF VR FE 1 /045
BiFl Verrucosispora sp. AB-18-032, Ff WX AR

4 % Lipoxazolidinones
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FERITR S 3 NI AR p- BRI SSRGS
Abyssomicins B~D, "' Abyssomicin C(26)n] 54!
FHE PR ARG, SRR T LA MRSA
VRSA(IN )3 57 2 s i AR AR K, L MIC
4359024 4 F1 13 pgrmL™", {H Abyssomicins B+ D £
LT MRSA ¥ . 2007 4F Keller 2515 M2
M 4> 2545 %] Abyssomicin G Abyssomicin H Al
Atrop- abyssomicin C(27), JLH' Atrop-abyssomicin C
4 Abyssomicin C [ a4k, 58 p A4 L o, 8-
ANEURI B B A A S5, AHRITE FRIHT MRSA 15 1%
HIgEsR, H MIC b 3 pgmL ™. Maya 25UV AR
PR Pseudomonas sp. F92S91 143 24338 2 N0
HEYE o-nEAEEd Pyrone [ (28)F111(29), H:A Pyrone
[ (93T MRSA &PEE#R, MIC 4 2~4 pgmL ™.
Aunpad 25U\ Bacillus pumilus WAPB4 4343
Pumilicin 4, MHAEHIIEAT B 15T MRSA A4t
VRE Wi, HAEH A pH (AR E, (H2
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Ogata 258V \NELTE Dichotomomyces cejpii var. cejpii
NBRC 103559 A1 1 22 A1) 80% PN il 1 HUH 7
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18 . Kawagishi 21"\ Hericium erinaceus W%
W22 AR 1) 85% LRI 7315 4 Dk &4
Erinacines A(31). B(32). J(33). K(34), WEH &
ZIHT MRSA 75 7E . Zheng 25 N EL# Bionectra
byssicola F120 I B 22 ALY h 43453 3 MMLEY)
Bionectins A~C, J:H Bionectins A(35)F1 B(36)H
A0 MRSA JEE, PR MIC Yl 10~30
pg'mL™", {H Bionectins C 7EVJ¥ 4 100 pgrmL ™" I
IARKIL X MRSA BIHHIE . &%) 15~36
ST AR WINS
1.3 HFtbaY)

KRN EWR G S A SRITR,
FH 6T 2 Tk A= 4 R 0 1) IR AR 7 ) v s Ry D
W, gikates, BRAEERP MRSA &M, #
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Fig 2 Structure of compounds 15-36

Isnansetyo 25 P2V M gV U2k B Pseudoalte-
romonas phenolica O-BC30" ¥ 1 22 /K ) HI B LI
W oS 1SRRI AL A4 MC21-A3T) AT T A
BURIIRRR I A4 MC21-B(38), X IR 43 2
MRSA ] MIC 4%k 1~2 Rl 1~4 pgmL ™.
Pestalone(39)/& Cueto 2524 WIHVEELE Pestalotia sp.
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TEMBEREY, SEY BN R MRSA
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G R miE e SRS I — A 0

McArthur 2 PVt WG VT B Marinispora sp.
NPS12745 IR BER 345 5 AN T S0 28 BRIkt
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MR AW) Ynamicins A~E (40~44), Hirh Ynamicins
A~D #L MRSA [fJ MIC SN 1~3 pgmL™, {H
Ynamicins E K& PERSSS, 3L MIC Jy 12 pgrmL™, AT

Br OHHO Br

Br Br

(40) R=H

41) R=C1
3 b 3744 B R
Fig 3 Structure of compounds 37-44

1.4 HAh

KT AP MRSA RARZWh, BT
FIRHGE LTSS, R ERE . REE. IR
B2, KRS VIR ZE BRI R P g 25, gk
HRIE 14 MEED) .

Yamazaki %5 8 N Penicillium  radicum
FKI-3765-2 [fIR R 2k 043 3 AMRER LA
221644 Rugulosin A(45). B(46)~ C(47), H.Pi
MRSA (] MIC 235 4. 0.125, (32.F1°64 pgmL™".
FEXT G0 B 3 9 (R 48 T Streptomyces sp.
N1-78-1 BEATHFFUIN, Socha 4P AN H: & 1 hdy
3 4 DK B K AL 5 Y BE-43472A~D, \ K

45) R,=CH;,
OH (46) R,=CHj,

R,

CHy

0
HiC,

OH

HO
(49)

4 AubHh 45~50 £ R
Fig4 Structure of compounds 45-50
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e S g ST RN S ERDE R, FBIRg
R ST RN BT RS BT MRSA S HE RS9 A
Ko HEY) 37~44 14 LK 3.

OH O CHO

(42) R=C1

(43) R=H (44)

BE-43472B(48) i\ 77 5 51 MRSA 75 1%, MIC 4
0.11~0.45 fmol-L™', MBGC.J 0.91~3.6 pmol-L™",
RECAA S STOR N S 45 T 988 40 JifL 3R 1) 1C 50 55 MIC
ZH<s, BEPERRS

Yoo 25PN BETE I Streptomyces sp. CS684 K
P rh 4y 75 BT BT MRSA & Tk 1) SR kA&
Y Laidlomycin(49), H:$HT MRSA ] MIC 4 1
ng-mL o i HUAR B 2SI BEEE R FIM99501 1)
RIBF=Y)h oy B a2 5 — R G FW
99501(50), AL EW HAT IR I BT MRSA Ji5 %,
H MIC 4 0.05~0.2 pgmL™" . fb-54) 45~50 [f 4544
XL 4.
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Kwon 25BN W A8 J& 03 i 5 R4 1A
4> B 3] Marinispora sp. CNQ-140, 3 )\ H & BEA
S RS g SN S NI L IR i S N7 N
Marinomycins A~D(51~54), ZMAE Y] 4 MELa
Y38 B R AR R BT MRSA /EH , HiHt Marinomycin
A BIVEMEE R, S MIC B 0.13 pmol-L™', T
Marinomycins B~D $T MRSA HIWETER 55, MIC
254 0.25 pmol-L ™',

Kwon 2P\ BB Sporothrix sp. FN611 K ¥
B 224K 4y B 1S 2L &) Aquastatin A(B5), %L
BRI FRIIK R — R R G, Ht
MRSA [¥] MIC 4 16~32 pg'mL™".2,4-Diacetylphlo-
roglucinol(56) )2 Isnansetyo 2511 I i VE A% 20 iy

HO
OH

OH

(52) R=H

(33)R=CH; OH

5 fué i 51~-58 £
Fig5 Structure of compounds 51-58
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OH

Pseudomonas sp. AMSN K E H 4343 73 4b—>
KRR, DAL W HHT MRSA 1) MIC 24
1~8 pgrmL ™',

54k, Zheng VA MW ELE Penicillium sp.
FI31 M RBP4 1 DMK EY
Vinaxanthone(57) , %t & % 4 Fabl(enoyl-acyl
carrier protein reductase)fHl5, ExILnl R RA
P MRSA 5L, 2RI MRSA [ MIC
b 32 ug'mL ™' Zheng 25BN WL Penicillium sp.
FRI1 2 &3 1 AN R 2K Pk =
Viridicatumtoxin B(58), Lt MRSA 1] MIC 4 0.5
ngml ™, WM TR A Y, S DUIR ) 8~64
F. W) 51~68 1145 UL 5.

CH; OH
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OH O CHj
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2.1 W%

Sato 25BN W\AEY Erythrina poeppigiana 1174
Mt b 43 5 MG, HLhwimRie &9
Erypostyrene(59) 2 A K i 1t MSA &1, 1L MIC
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K625 pgmL™' . Williams 25 B A ki 4
Greenwayodendron suaveolens 153 31| 5 AN Wk £ 2=
M5, HABr4i#) Pentacyclindole(60) 4 i 3% (I HT
MRSA i, H MICy 4 4 ngmL™". 7 Kawazoe
2L BTVNKEY) Artemisia gilvescens T3 13 9 Mb &
Y, e a6 A AT MRSA L. Ross
238 )\ AW Sorocea muriculata (AR 4345 2 N5
S8 I8 1) s Iy 25 4k & W) Sorocenols  G(62) Al
Sorocenols H(63), I Sorocenols G 1) 4 i 45 44
Al LAAEAE & Sorocenols H 4RI P ANy 74 5 5 i ik
LA AN R, P BT MRSA 1) 1Cs 73
1.5 A1 0.5 umol'L™'. Arena Z5BYVABTRE 72
N H 1524 Acanthospermum hispidum P73 1345 2
i P BE Acanthospermal B(64), 4Py 463 0 T 71

MeO OH OH HsC
SONeAL
= S
(59) .

CHO

HOH,C

“0COCH;

~H By
OH HiC CH;OH

HoC CHs
(65) (66)

Bl 6 b4 59-67
Fig 6 Structure of compounds 59=67

2.2 FEPSE

Tanaka 25\ Erythrina variegata 10 DI 32
W33 16 N s R &4, LMAE
Erycristagallin(68)F/1 Orientanol B(69)[/$T MRSA
W B, L MIC TS 4N 3.13~6.25 pg.mL ™'
Sakagami 255 SR Y TR K S 2K T AL A
Sophoraflavanone G(70)#EATHT MRSA 7% P,
FWIHA GRS B 27 ¥k MRSA 1) MIC YuHly
3.3~6.25 pgmL™'. Ibrahim 2513\ 26 M & % K
Platanus occidentalis W1 7343 1 AL G 3
AR IR A Y, 4 oA L R -3-0-0-L-
(2",3"-di-E-p-F I )- R R (7D & -
3-0-0-L-(2"-E-p-75 F. Wt 3 -3"-Z-p- 7 T R AL )- Bl 4

T EBACR AT 2557 2011 4F 9 H 5 28 5 9 1)

H:C CH,OH

(67)

Bl 2.5 mgkg N, AT INEH] MRSA 7R IR Y4
IR, RNSERRM]: HAE MRSA E KRR
FEHREE Yy 50 pgrmL ! N, TS 540 DNA #4y
;s 100 pgrmL™ I, 2 h 5 A S8 MRSA 411
BE B B3 M0 A % . Gaspar-Marques 25 M\ # 4
Plectranthus grandidentatus F1 P. hereroensis N il $¢
B oy B 45 21 10 4> HAT 5T MRSA R VRE i 1
As & ke K &%, Hb coleon U(B5) .
Ta-acetoxy-6B-hydroxyroyleanone(66) A1  horminone
(67)i PSR, HT MRSA ) MIC Y5354 0.98~
15.63 ug'mL™", Ht VRE(I Ji it 8 2 ER ) i) MIC
YA K 15.63~31.25 ug'mL ™" . &) 59~67 (K45
LK 6.

CH; (61) CH; CH3

OH CH;
10

B (72) 1L B WY -3-0-a-L-(2"-Z-p- T . W % -
3"-E-p- fr W 2k )- 2= (73) 1l g I -3-
0-0-L-(2",3"-di-Z-p- 75 G AE)- W W 17 (74), K48
A& B AR E BT MRSA 1EH, oG4
Mg, e MIC 235104 2.0, 0.8,0.7 F10.4 pgmL ™'
THh 2 AR 58 -3-0-a-L-(2",4"-di-E-p-
WL )- W2 B (75) A & W -3-0-0-
L-(2"-E-p-75 5. Wk ik -4"-Z-p- 77 5L 56 )- R 25 1
(76) /2 Otsuka W HAER 151 2 At
MRSA 4> . Tanaka 25U WA Y Erythrina
poeppigiana NI H 703 5 AN FE KA Gy, H
HOH AL & 3,9-dihyroxy-10-y,y-dimethylallyl-6a,
11a- dehydropterocarpan(77)J 1L MRSA ¥ ' ¢ 5,
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H MIC H 125 pgmL™. 5 —HEERAS
a-mangostin(78) M| 1 Sakagami %5 1V )\ ki 4
Garcinia mangostana L[] ZE W J2 b o0 14, Ht
MRSA F1 VRE ] MIC 7}k 6.25~12.5 1 6.25

OH O
O

OR,

HC “OR, m)m

OR;
(71) Rj=R,=E-p-coumaroyl, R3=H

pgmL™', Jf HAS B FER KR A TR
KiEHEIPL MRSA FHL VRE 51E. b&W
68~78 Mgk WK 7,

OH O

(70)

HO O
:ﬁ
OH

E-p-coumaroyl

Z-p-coumaroyl

(72) R=E-p-coumaroyl, Ry=Z-p-coumaroyl, R3=H

(73) Rj=Z-p-coumaroyl, R;=E-p-coumaroyl, Ry=H HO

(74) Rj=Z-p-coumaroyl, R;=H O ‘

HO O OH

(75) Ry=E-p-coumaroyl, R,=H, Ry=E-p-coumaroyl

(76) R;=E-p-coumaroyl, R,=H, R;=Z-p-coumaroyl

7 b 68~78 K
Fig 7 Structure of compounds 68—78

2.3 MK
Shin 2V Ulmus davidiana var. japonica W%
(1) RS o343 R AT @3 bt MRSA TEPENZE

21k A%) Mansonone F(79), ﬁﬁﬁﬁﬁ?%f’ﬁﬁﬁ‘f

Xt 25, HiHt MRSA () MIC %5°0.39~3.13 pg'mL ™",
13-abietatriene(80) M| J& Dellar 4% USLON H
Plectranthus elegans /314 EERMAE Y, %L
A%ﬁﬁﬂ%mm MRSA %P, L MIC BN
0.5~1 pg'mL ™. Shen ZYVHIY) Arnebia euchroma
315 2 AN ZE R 1L A1) Alkannin(81), Shikonin (82),

[R50 45 7 A Alkannin BERTZES, 3G PHENAZR
Wl. XL S35 B A Bl MRSA W&,
Alkannin F Shikonin ] MIC 4 6.25 pgmL™", 1] 7
A~ Alkannin FEATAEDH MIC JUHEh 1.56~3.13
ugmL™, H MBC/MIC<2, {HAEHFH K E i F
PR A A4 40 R B Al PR, XA A AR A
YE 35T MRSA Fl VRE &G i i 25 W it — 20 FF

AT 2 R T A PO e TR 2 6
A DEEIRTR . NEERR. PE2TF. B3, KK
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i A ZF O E N BEEAT Tt MRSA PR, .
KR B A L MRSA iF 1k, L MIC & 4~16
ug-mL_lo

MRk 4, Jeong PN Atractylodes
Jjaponica [ BIREFALEH) Atractylodi01(83)
ZAE W) B — 2 5T MRSA T5E, ,\X]L”
B MRSA [1J MIC 3tz %y 4~32 pg'mL™", @IEH%\
31540 3 MG Y Atractylenolide 11T
Atractylenolide I Fl Diacetyla- tractylodiol 7Ei{3:
WPLIEH A HR LI T MRSA WM. (L&Y
79~83 (45 L ILIEL 8.
3 itig

TP AE R T MRS, FH 2 8 AR 4
B, XA L ML 5 WRE, Prilid & B Ay
Bl B AR 22t 25 AV s e B e 2590 i it
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