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s s g/L of ethanol extract of eucalyptus added, the oxacillin can reduce

7 (MRSA) the MIC of the MRSA from 62.5~250 mg/L to 7. 8~31.3 mg/L,
and the MIC for all kinds of MRSA reduce to 7. 8 mg/L except MRSA

NO. 16 which is reduced from 250 mg/L to 62. 5 mg/L after adding in

7 MRSA (MIC) 1~5 g/L 0.1% water extract. The fractional inhibitory concentration (FIC)
index method is used to present that the eucalyptus extract and oxac-
2~10 g/L. 0.2 g/L , - s .
MRSA M illin have good synergic inhibitory effect against MRSA, and latex
) ~ C 9K
7 1C 62. 5~250 mg/L 7 agglutination is used to find that, ethanol extract of eucalyptus inhib-
-8~31.3 mg/L. Lg/L ’ it the produce of PBP2” of MRSA and reduce the drug resistance of
7 MRSA MIL, MRSA No. 16 ) MRSA on oxacillin.
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Abstract; Ethanol and water are used respectively to extract the active » MRSA - MRSA
ingredients of eucalyptus leaves. Then it was researched on the in- s
hibitory effect of the active ingredients on MRSA, and compared the 2a(PBP2a) mecA , .
inhibitory effect of the oxacillin with and without eucalyptus extracts 8 (3]
addition. The results shows that, the ethanol extract of eucalyptus °
presents a minimum inhibitory concentration( MIC) from 1 g/L to 5 ’ ’
g/L for MRSA, and the water extract is from 2~10 g/L. With 0. 2 MRSA (4] o
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MRSA , MRSA

1.1
1.1.1

(methicillinre-

sistant Staphylococcus aureus, MRSA) No. 11, No. 16, No.

23.No. 36.No. 38.B-26.,11D1677, ;
PBP2’ Deka2Seiken B
1.1.2
M-H : 17.5 g/L,
2 g/L. 1.5 g/L. 12 g/L.
1.1.3
:MLS-3020 , ( )
:LRH-250 , o
1.2
1.2.1
@D s ) , s
1:9, 48 h, s
) e,
(2) , s , )
1:9, 100 C, 1
h, , s
10% [6] )
1.2.2 7 MRSA MIC
40 g/L NaCl  M-H
0.5,1.0,2.0,5.0,10.0 g/L;
MRSA, 35°C 48 h,
MIC .
1.2.3 7 MRSA MIC
s 10 g/L,
B 40 g/1. NaCl M-H
s 31. 3,
62.5,125.0,250.0,500.0 mg/L,
MRSA, 35°C 48 h,
MIC
1.2.4 7 MRSA
10 g/L, b
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40 g/L NaCl ~ M-H ,
s 3.9,7.8,15.6,31. 3,62. 5,
125.0.250. 0 mg/L. 0.2 g/L
1.0 g/L .
MRSA, 35 C 48 h,
MIC B
1.2.5 FIC index 7
MRSA
) 10 g/L. .
10 g/L. NaCl  M-H ,
s 3.9,7.8,15.6,31. 3,
62.5,125.0,250. 0 mg/L. 0.2 g/L
1.0 g/L o

MRSA, 35 C 48 h,

[fractional inhibitory concentration (FIC) index |
[8]

’

FIC index="224 + 2%

m,  my
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FIC index— ;
MIC.g/L;
MIC,g/L;
MIC,mg/L;
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;0. 5<<FIC index<<1. 0,
; FIC index>2. 0, o
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m;——

my

ns;

m,
FIC index<C0.5,
;1. 0<<FIC index<<2.0,
1.2.6
MRSA
s PBP2’
s PBP2a

MRSA
PBP2’

M-H ) 2.0 g/L
. 35°C  24h, pH 7
(phosphate-buffered saline, PBS) 3
. 200 4L 0.1 M NaOH ,
107 Cells/200 pL, 3 min,
50 pl.  KH,PO,, (3 000 r/min,5
min) , 50 pl 24
8 s 25 pl PBP2’ s
3 min, . , 3+,
24+,+,— 4 .

2
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Table 1 Inhibition effect of Eucalyptus Extract 1 , 7 MRSA
against MRSA 62.5~250.0 mg/L, 0.02%
MIC/ % , 7 MRSA
—~ 0,
No.11 No.19 No.23 No.36 No.38 B26 11Dl677 /-8~ 31.3 mg/L, 0. 1% ’
7 MRSA , MR-
2 2 2 2 2 5 2
SA No. 16, 7.8 mg/L, MRSA No. 16
5 5 5 5 5 5 5
250.0 mg/L 62.5 mg/L, ,
MRSA
SA C D
7 MRSA  MIC 2~5g/L  5g/L. ' ’
. £ 300 =
) E 0 0.2 g/l
2.2 7  MRSA MIC 5 £ 250 F N - 10 g1,
2 7 MRSA S & 2007
< L
62.5~250.0 mg/L, 2= 10
EZ 00t
[o-103 MIC=4 pg/mL . 2 52
= S 50+
’ E 0. [0
2 = NO.I1 NO.16 NO.23 NO.36 NO.38 B-26 11D1677
1
Table 2 Inhibition effect of oxacillin 7  MRSA MIC
against MRSA Figure 1 MIC of eucalyptus extract in combination
MIC/ (mg + L) with oxacillin of MRSA
No. 11 250. 0 2.4 FIC index 7
No. 16 250. 0 MRSA
No. 23 125.0 3 . 0. 05%(1/4 MIC)
No. 36 62.5 ’ 62.5~250.0 mg/L
. _ 0.49~0.98 mg/L, 0.11~0
No. 38 125.0
.26, 0.5, s 0.2 g/1L(1/10 MIC)
B-26 62.5
, 0.13~0. 60,
11D1677 125.0
No. 11 o s 6 s
3 MRSA  FIC index’
Table 3 FIC index of ethanol extract of eucalyptus in combination with oxacillin of MRSA
MIC /(mg+ L™ 1) FIC index
0( ) 0.5g/LL 0.2g/L 0.1g/L 0.05¢g/LL 0.5g/LL 0.2g/L  0.1g/L 0.05g/L
No. 11 250. 00 0.98 125. 00 125. 00 250. 00 0.25 0. 60 0.55 1.03
No. 16 250. 00 0.49 62.50 125.00 250. 00 0.25 0. 35 0.55 1.03
No. 23 125. 00 0.49 7.82 7.82 62.50 0.25 0.16 0.11 0.53
No. 36 62. 50 0.49 1.95 3.91 15. 60 0. 26 0.13 0.11 0.28
No. 38 125.00 0.49 3.91 62.50 125. 00 0.25 0.13 0.55 1.03
B-26 62.50 0.49 7.82 15. 60 31. 25 0.11 0.17 0.27 0.51
11D1677 125. 00 0.49 31. 30 62.50 125. 00 0. 25 0. 35 0.55 1.03
¥ MRSA MIC 2.0 g/L.
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4 MRSA  FIC index'

Table 4 FIC index of water extract of eucalyptus in combination with oxacillin of MRSA

MIC /(mg =+ L™ 1) FIC index

o > 1log/L 0.5g/L 02g/L 01g/L 1.0g/L 05g/L 0.2g/L 0.1g/L

No. 11 250. 00 15. 60 62.50 250. 00 250. 00 0. 26 0. 35 1. 04 1.02
No. 16 250. 00 1.95 62.50 250. 00 250. 00 0.21 0. 35 1. 04 1.02
No. 23 125.00 1.95 7.82 125. 00 125.00 0.22 0.16 1. 04 1.02
No. 36 62.50 0.49 1.95 62.50 62.50 0.21 0.13 1. 04 1.02
No. 38 125. 00 0.49 7.82 125. 00 125. 00 0. 20 0.16 1. 04 1.02
B-26 62.50 3.91 3.91 62.50 62.50 0. 26 0.16 1. 04 1.02
11D1677 125.00 7.82 62.50 125. 00 125. 00 0. 26 0. 60 1. 04 1.02
T MRSA MIC 5.0 ¢g/L,
1. 0g/L(1/5 MIC) 0.5 g/L(1/10 MIC) . 2 g/L )
) 0. 20~0. 26,0, 13~ 8 . PBP2"(penicillin-
0. 60, . binding protein2’) ’
2.5 MRSA 2(PBP27), B-
5 , 7 , o
5 MRSA  PBP2’

Table 5 Impact of ethanol extract of eucalyptus on the produce of PBP2’ of MRSA

No. 11 No. 16 No. 23 No. 36 No. 38 B-26 11D1677

X1 3+ 1+ 3+ 1+ 3+ 1+ 3+ 1+ 3+ 2+ 3+ 2+ 3+ 1+
X2 3+ 1+ 3+ 1+ 3+ 1+ 3+ 1+ 3+ 1+ 3+ 1+ 3+ 1+

X4 2+ — 3+ 1+ 3+ — 3+ — 3+ 1+ 2+ — 3+ 1+
X8 2+ - 2+ — 2+ — 2+ - 2+ - 2+ - 2+ —
3 Lyl 2 2011, 17(3)
41~43.
7 MRSA . ) ’ , L
’ ’ [1]. , 2010, 26(7): 502~505.
’ o 5 . . Lyl
MRSA . 2011, 29(6); 114~115.
. 6 . . .
o 0l . 2011, 10(8): 1 346~1 349.
MRSA 7 : . [Jl. s
2(PBP27) ’ MRSA 2007, 23(2); 93~96.
. MRSA 8 : ‘
MIC FIC [7l. , 2013, 3
’ (3): 137~138.
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synergy of a novel antibiotic adjuvant entity against multi drug re-

1 R R . 178 sistant methicillin-resistant Staphylococcus aureus and heteroge-
(7. , 2011, 21(7): 1 468~1 469. neous glycopeptide-intermediate Staphylococcus aureus[J]. Jour-
2 s s . 2009~ 2011 nal of Pharmacy Research, 2013, 7(9); 781~786.
10 . 2004
[J]. , 2013, 24(10):894~898. L. , 2004, 27(9): 1 055~
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