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Abstract

Staphylococuus aureus and Escherichia coli is increasingly responsible for outbreaks of nosocomial infection around the wo-
rld. Because serious infections due to these organisms currently necessiate use of non-B-lactam antimicrobial therapy and
because strains is often resistant to many antimicrobial agents, infections with this organism are difficult to treat.

Isolated strains from post operaton wounds of PNU hospital patient were tested for the antimicrobial susceptibility,
resistant pattern and combined action to the the 6 antibiotics. The minimal inhibitory concentraction of each antibio-
tic and antibiotics combining in various ratios were measured by checkerboard dilution method. The synergism was
determined through calculating the fractional inhibitory concentraction index (FICD.

In case of S. aureus, 15 strains was shown to be highly sensitive to streptomycin and 13 strains to cephalothin.
In case of E. coli, it is excellent senstitive 16 strains, sensitive 4 strains on cefoperazone, as like S. aureus, and thus
the sensitive is most to be 66%. As the result of gaining MIC from S. aureus upon agar dilution method, MICso was
8ug/mé, MICoo was 16ug/m¢ and thus the streptomycine is shown to be lowest. In case of E. coli, MICso was 4pg/mé,
MICq, was 16pg/mé in streptomycin and thus is shown to be lower than S. aureus. As the result of comparing the
resistance aspect of combining the antibiotics on S. aureus and E. coli, the resistant strain can be known to be reduced
to the large range more than each 40% than combining with only aminoglycoside-series or cephalosporine-series. As
the result of combining aminoglycoside-series, streptomycin and cephalothin or cefuroxime sensitive to S. aureus and
E. coli in the above mentioned results, the increase or improvement of effect is over 73% and 80%, respectively,
thus the case of combining 2 antibiotics is shown to be better in the effect. Isolated strains from operating wounds
were tested for the antimicrobial susceptibility. In case of S. aureus 15 strains was shown to be sensitive very msuch
on streptomycin. In case of E. coli it is excellent sensitive 16 strains. As the results of combining aminoglycosides-
series, streptomycin and cephalosporine series, cephalothin and cefuroxime, the increase or improvement of effect is
over 73%, thus case of combining 2 antibiotics is shown to be better in the effect.

Key words . Minimal inhibitory concentraction, Fractional inhibitory concentraction index.
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A S8 225 Nutrient broth(Difco. Lab., Detroit,
Mich, USA)E AHE38I%lx, 3484l 7AMS} cherkerboard
Agol=  Muller-Hinton broth(Difco. Lab., Detroit,
Mich., USA)$t Muller-Hinton agar(Difco. Lab., Detroit,
Mich, USA)E AH&3t%ch 28] AHE¥ aminoglyco-
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USA), gentamicin(GM, AYAZA D),
(STM, %), cephalosporine” 3%, cefoperazone(CPZ,
HZ3lo)A}b),  cefuroxime(CFX, ZAEA),
(BBL. Becton Dickinson Microbiology Systems Cockeys-
ville, MD21030, USA)S =% 6572 F44S paper

streptomycin

cephalothin
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FRAE BF Sigmart AFS AHEEACH
A
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&g Muller-Hinton agar(Difco. Lab., Detroit, Mich.,
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Table 1. Zone diameter standards and approximate by paper disc method

Inhibitor zone diameter(mm)

Antibiotics Concentrations

Resistant Weakly sensitive Sensitive
Kanamycin 30mcg (14 14—17 217
Gentamicin 10mcg {13 13—14 Y14
Streptomycin 10mcg 12 12-14 )14
Cefoperazone 75meg {16 16—20 20
Cefuroxime 30mecg (15 15—22 22
Cephalothin 30meg {15 15—17 217

*by the National Committee for Clinical Laboratory Standards
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Table 2. Antibiotics sensitivity of Staphylococus aureus by paper disc method

Disc content

No. of strains

Antibiotics
(ug) exellent sensitive sensitive weakly sensitive resistant
Kanamycin 30 1 2 10 17
Gentamicin 10 2 4 7 17
Streptomycin 10 15 10 2 3
Cefoperazone 75 8 10 4
Cefuroxime 30 10 10 3
Cephalothin 30 13 10 5 2
Table 3. Antibiotics sensitivity of Escherichia coli by paper disc method
Disc content No. of strains
Antibiotics - . -
(pg) exellent sensitive sensitive weakly sensitive resistant
Kanamycin 30 8 8 10 4
Gentamicin 10 2 4 9 15
Streptomycin 10 3 5 10 12
Cefoperazone 75 16 4 5 5
Cefuroxime 30 4 6 18
Cephalothin 30 5 6 17
4 o} Table 4. MIC range(pg/m¢) of Antibiotics against Sta-

A Zd Al
O Paper discH
S. aureus® 3L Z 3 paper discHd] AT # 29
20 Streptomycin®] Z4Q #FE 158F(50%) 2
7V B2, cephalothin®] Wl 1335(43%)7} %
T4E& ER29 kanamycind 195(3%)7F A54& B
Ak E cohi® HEo2 3 48870 & 3% 24tk Ce-
foperazoned] W3te] 167FF(53% )7t 4408 Hw A
E%E ¥ 2 Y A distde Aol Wt
@ Hu3AY
Staphylococcus aureusoll g MICE & 49 2o, st-
reptomycin®| MICs°] 8ug/mé, MICoo®] 16pg/m2 7173
wokt}, 71 S0 2 cefuroxime?] MICs©] 16yug/mé, MIC
000l 64pg/miE HBE i),
E coli¥l 93 MICE= ¥ 53 29t} Streptomycin®
MICs0°] 4pg/ml, MICoo©) 16pg/meO 2 S gureus 2T} 7
74 A=t o w2 A0 Uey, ol E coliol W3t

Dhylococcus aureus

Antibiotics MIC range MICso  MICoo
Kanamycin 0.125~ 512 256 512
Gentamicin 05 ~1024 512 2048
Streptomycin 05 ~1024 8 16
Cefoperazone 05 ~2048 64 512
Cefuroxime 0.25 ~1024 16 64
Cephalothin 0.25 ~1024 64 256

o Bo} o] Y-S oulget. 1 219 cephalosporine®]
MICE F3& 2ot gt
SN TS0l Ly YasID

Staphylococcus aurens® W2 6F9 FAA 22
3t WdE AEY dF9= & 6% 23Utk Streptomy-
cindl A9 T 673 F:(20%) 2 7HF AR, cefu-
roxime, cefoperazone, cephalothin®l W3t 72} 1095
(33%), 12#87(40%), 1577(50%) 9 Wi ¢o=2
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Table 5. MIC range(ug/mé) of antibiotics against Esche-

richia coli

Antibiotics MIC range MICso  MICgo
Kanamycin 0.125~ 64 512 1024
Gentamicin 0.5 ~1024 256 1024
Streptomycin 05 ~ 128 4 16
Cefoperazone 05 ~2048 32 64
Cefuroxime 0.25 ~1024 16 256
Cephalothin 0.25 ~1024 16 64

Table 6. Resistant strain of Staphylococcus aureus against
6 antibiotics

Antibiotics Total No.(%) of resistant strains
Streptomycin 6(20%)
Gentamicin 20(66 %)
Kanamycin 17(56%)
Cefoperazone 12(40%)
Cefuroxime 10(33%)
Cephalothin 15(50%)
Hetytoh

Escherichia coli® 322 639 SAA 42t o3t
WAS AES 243 ¥ 73 %o, streptomycind]
WATF7 578 F(17%) 2 718 AL, cephalotin 27 %,
cefuroxime 30%, cefoperazone 50% 9 0.2 JEISTH
3 Hlgole e Aozt KoY Staphylococcus au-
reus| A9} BIAANZE streptomycindl WAFF7E 7
Zpilag

Table 7. Resistant strain of Escherichia coli against 6

antibiotics
Antibiotics Total No.(%) of resistant strains
Streptomycin 5(17%)
Gentamicin 25(83%)
Kanamycin 20(67%)
Cefoperazone 15(50%)
Cefuroxime 9(30%)
Cephalothin 8(27%)
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Staphylococcus aureus® thatel SHAA HIWA P
Hla Z2de ¥ 83 Zth & 8949} Zo] aminoglyco-
sidedlTre 2 ¥t 7oLt cephalosporineA¥Ho.8 W
g 2o WA s Hlustd WAwFt 44 50%, 66
% 2 YEPE S ™, aminoglycoside” ¢ cephalosporinel &
Nz HRRAS A, WATTIE 33%, 23% 2 Fol=v
20 E Mol Wty ZA¢ WA wolds ¢ & AN
o 3, 639 FAAE 2T A Pl A7HE B
7b 10% 2 /M @ o2 Yeyrh

Escherichia coli®] ™igh §HA4A WA S vz 2
= # 9% ok AminoglycosideA$e 2 H§3 Zo

Table 8. Antibiotics resistance patterns of Staphylococcus

aureus
é\fm:]eggggge Resistant patterns* No. of strains
3 Km Gm Stp 15(50%)
3 Cpz Cfx Cpt 20(66%)
4 Km Gm Cpz Cpt 12(40%)
4 Stp Cfx Cpt Cpz 10(33%)
5 Km Gm Stp Cpz Cpt 10(33%)
5 Km Cpz Cpt Cfx Stp 7(23%)
6 Km Gm Stp Cpz Cfx Cpt  3(10%)

*Km ; kanamycin, Gm ; gentamicin, Stp 5 streptomycin,
Cpz ; cefoperazone, Cfx ; cefuroxime, Cpt ; cephalothin

Table 9. Antibiotics resistance patterns of Escherichia

coli
é\fm;l;lght::ge Resistant patterns* No. of strains
3 Km Gm Stp 20(66%)
3 Cpz Cfx Cpt 17(57%)
4 Km Gm Cpz Cpt 15(50%)
4 Stp Cfx Cpt Cpz 13(43%)
5 Km Gm Stp Cpz Cpt 14(47%)
5 Km Cpz Cpt Cfx Stp 12(40%)
6 Km Gm Stp Cpz Cfx Cpt  7(23%)

*Km ; kanamycin, Gm ; gentamicin, Stp ; streptomycin,

Cpz ; cefoperazone, Cfx 5 cefuroxime, Cpt 5 cephalothin
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719 At M Staphylococcus aurens® FFA o] 713
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AQ) cephalothing W ZAw B 109 Yeid Yk
¥ 103 #Zo| streptomycin® cephalothin®] ¥ FAA}E
Hlws) EW FICI 7|l wel, FICI 0.87|%te] 35a%
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Table 10. Combination effect of streptomycin and cephalothin on Staphylococcus aureus

MIC(ug/mé)
Strain No. Single Combination FICI™® Effect
Cpt™? Stp™ Cpt Stp
1 128 4 32 1 0.5 Synergism
2 256 1 32 1 1.12 Addition
3 256 4 512 2 2.5 Antagonism
4 32 2 16 1 1.0 Addition
5 128 8 128 32 5 Antagonism
6 256 16 128 4 0.75 Synergism
7 128 8 8 1 0.18 Synergism
8 256 32 128 16 1 Addition
9 256 32 128 8 0.75 Synergism
10 256 16 128 2 0.62 Synergism
11 128 8 64 1 0.62 Synergism
12 64 8 32 4 1 Addition
13 64 16 128 8 2.5 Antagonism
14 64 8 32 1 0.37 Synergism
15 64 8 16 2 0.5 Synergism
16 32 4 8 1 0.5 Synergism
17 16 4 8 1 0.75 Synergism
18 128 4 128 8 3 Antagonism
19 128 4 64 1 0.75 Synergism
20 64 8 16 4 0.75 Synergism
21 32 4 8 2 0.75 Synergism
22 256 1 128 1 15 Antagonism
23 128 2 32 2 1.25 Antagonism
24 32 4 16 1 0.75 Synergism
25 64 2 16 1 0.75 Synergism
26 128 1 32 0.5 0.75 Synergism
27 64 1 16 2 0.75 Synergism
28 32 2 8 1 1.25 Antagonism
29 128 4 256 2 2.5 Antagonism
30 128 4 32 1 0.5 Synergism

"ICpt ; cephalothin, "Stp ; streptomycin, "3FICI ; fractional inhibitory concentraction index
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Table 11. Combination effect of streptomycin and cefuroxime on Escherichia coli

MIC(ug/né)
Strain No. Single Combination FICI™® Effect
Stp™ Cfx™ Stp Cfx
1 256 4 128 2 1 Addition
2 512 8 128 8 1.25 Antagonism
3 256 8 256 8 2 Antagonism
4 512 1 128 1 1.25 Antagonism
5 128 32 64 16 1 Addition
6 128 8 32 1 0.37 Synergism
7 128 4 32 2 0.75 Synergism
8 32 2 16 1 1 Addition
9 32 2 4 0.5 0.37 Synergism
10 32 2 4 0.5 0.37 Synergism
11 8 4 4 2 1 Addition
12 512 32 256 8 0.75 Synergism
13 128 4 32 2 0.75 Synergism
14 128 16 16 8 0.62 Synergism
15 256 8 32 4 0.62 Synergism
16 128 1 16 0.5 0.62 Synergism
17 256 1 128 1 1.5 Antagonism
18 512 8 256 4 1 Addition
19 128 16 128 8 1.5 Antagonism
20 128 1 16 1 1.12 Addition
21 128 1 16 1 1.12 Addition
22 256 8 8 1 0.15 Synergism
23 128 0.25 16 0.5 0.53 Synergism
24 256 0.5 16 0.5 1.06 Addition
25 128 16 32 8 0.75 Synergism
26 128 32 64 16 1 Addition
27 64 32 2 16 0.53 Synergism
28 128 16 64 16 1.5 Antagonism
29 256 8 64 4 0.75 Synergism
30 256 8 64 4 0.75 Synergism

“IStp ; streptomycin, “*Cfx ; cefuroxime, "*FICI ;5 fractional inhibitory concentraction index
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