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Studies on the Resistance to Antibiotics

Kyu Sun Chung
College of Pharmacy, Sookmyung Women's University, Seoul 140, Korea

Abstract—A total of 130 of Staphylococcus strains isolated from various clinical specimens of
admitted patients of a university hospital with systemic or severe cases of infection. All of these

were tested for the antimicrobial susceptibility to 11 drugs of common use.

The hospital strains

isolated showed higher frequency of resistance against four drugs including gentamicin, penicillin,
erythromycin, kanamycin but amikacin, cephalothin, streptomycin were effective. And also 47.7%

of methicillin-resistant Staphylococcus were isolated from the clinical

patients. However, isolated

Escherichia coli strains showed higher frequency of resistance, but two drugs, tobramycin and

gentamicin were effective to them.
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Table I-Staphylococcus isolated from clinical

specimens.
specimen

Source  No. of test —_—

S. aureus S. epidermidis
Pus 74 64 9
Blood 24 9 15
Urine 15 4 11
Throat 5 4 1
Spatum 4 3 1
Cervic 3 0 3
Others 5 2 3
Total 130 87 43

Table II-MIC values of various antibiotics to

Staphylococcus
MIC (ug/ml)
Antibiotics —
resistant susceptlble
Ak >32 <12
c >32 <8
Em > 8 <2
Gm > 8 <6
Km >25 <6
Lm > 2 <1
Me > 8 <3
Pe 216 < 0.1
Sm >15 <6
Te >16 <4
<6
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Table III-MIC distribution of Staphylococcus.

Tt A

No. of strains inhibited at MIC (ug/ml)

Drug >1024 512 256 128 64 32 16 8 4 2 1 0.5 0.25>
Ak ND ND 7 5 4 13 13 28 30 11 0 0
Cl 1 0 2 4 11 2 1 0 11 17 44 37 0
Em 38 5 10 3 0 7 40 8 6 10 1 0
Gm ND ND 66 5 3 2 2 42 0 0
Km 0 0 65 2 1 0 6 38 0 0 0
Lm 27 1 18 3 4 0 0 0 28 33 16 0 0
Mec 14 2 7 4 13 6 1 15 53 2 11 2 0
Pc 70 18 19 7 6 1 1 1 0 1 4 0
Sm ND ND 19 2 0 5 14 33 24 ND ND
Tec ND ND 34 44 1 1 23 0 ND ND
Tm ND ND 11 11 11 12 7 3 11 29 8 0
ND : Not Done
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Table IV-Isolation {requency of drug resistant

Staphylococcus.
Drug MIC criteria No. of resistant strains
Ak >32 19 (16.7%) 114
Cl >32 20 (15.4%) 130
Em > 8 111 (85.4%) 130
Gm > 8 120 (100%) 120
Km =25 68 (58.1%) 68
Lm > 2 114 (87.7%) 130
Mc =4 62 (17.7%) 130
Pc >16 123 (94.6%5) 130
Sm >15 26 (26.3%) 99
Te >16 86 (76.8%) 112
Tm > 8 58 (53.2%) 109

Vol. 80, No. 2, 1986

seLs 4 [ I L VA SR BT Rt SR T15

Fig. 1(a)-Antimicrobial spectrum of various antibio-
tics to Staphylococcus.
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Fig. 1(b)-Antimicrobial spectrum of various antibio-
tics to Staphylococcus.
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Table V-Drug resistance pattern of Staphylococcus
isolated in hospital.

Multiplicity
of resistance

8
7

Resistance Pattern

Ak Cm Gm Km Lm Pc Tec Tm
Cm Gm Km Lm Pc Tc Tm
Ak Cm Gm Km Lm Pc Tm
Ak Cm Gm Lm Pc Tc Tm
Ak Cm Gm Km Lm Pc Tc
Ak Gm Km Lm Pc Tc Tm

Cm Gm Km Lm Pc Te
Cm Gm Km Lm Pc Tm
Ak Cm Lm Pc Tc Tm
Gm Km Lm T¢ Tm
Ak Gm Km Pc Tc Tm
Cm Km Lm Pc Tec
Ak Cm Km Lm Tc
Cm Gm Km Pc Tec
Gm Km Lm Pc Te
Gm Km Lm Pc Tm
Ak Cm Gm Km Pc
Cm Km Pc T¢ Tm
Gm Km Pc Tc Tm
Cm Gm Km T¢ Tm
Ak Cm Pc Tc Tm
Cm Km Lm Tc

Gm Km Pc Te

Cm Gm Lm Tc¢

Ak Cm Lm Tm

Km Lm Pc Tec

Cm Gm Km Lm

Lm Pc Tec Tm

Cm Pc Te Tm

Lm Pc Te

Gm Lm Tec

Km Pe Tc

Gm Km Pc

Cm Te Tm

Cm Km Lm

Cm Lm Te¢

Lm Tc¢

Ak Km

Lm Pc

Lm Tm

Cm Te

Pc Tc

Km Pc

Gm Tm

Gec Tm
1 Pc

Te

Lm

Table VI-Susceptibility test against Staphylococcus
(N:130) by disc method.

Drug
Ak Cl Cm
Sus. ™

S 63 86 55
! 40 16 23
R 27 28 52
S:

Ct Em Gm Km Lm Pc Tec Tm

92 39
18 36
20 55

87 44 49 37 20 12
27 43 22 31 36 14
16 43 b8 72 73 104

susceptible I : intermediate R : resistant

Table VII-Susceptibility test against E. cpli (N:20)
by disc method.

Drug A Am Cb Cl Cm Gm Km Tc Tm

Sus. e
S 3 1 3 1 3 2 12 2 19
I 7 0 1 10 12 0 0 1 1

R 0 19 16 8 5 0 8 17 0

Table VIII-Drug resistance pattern of E. coli
isolated in hospital by disc method.

Multiplicity

of resistance Resistance pattern

5 Am Cb Cm Cp Tc
Am Cb Cm Km Tc¢
Ap Cb Cp Km Tec

4 Am Cb Cp Tec
Am Cb Km Tc
Ap Cb Cp Tc
Ap Cb Km Tc

3 Am Cm Tec
Ap Cb Te

2 Am Km

1 Ap

G AREgE FE Al dat gAl 2 Ay
& v} Table V o} 7ket.
J. Pharm. Soc. Korea

4
Ab

(I e e
23 254



4

A 59

T diseg g or =43u 2~5%59 Fi
Aol WAE Bz A MAE Azlsg ot
F-5 chAl A& Table Vo A9} o] el F
A et
Hatne| &@3H WA—~25 dAARBA £
213t Escherichia coliZo] o]ste] disceo] &3}
A AAAE Table iz Zokel. olo] 4}
£ FFE 780F2 MICo] A48 FFo =
7he Zolvh & g dATel A oA
WAel %3 AJ4.& Table Iz} 2ok}, olx
A - 5 Aol AL Zha Agich

i &

FEA AdE ATAALRE A E3A =
Zovt oAl B A AT FHoz A2
o A Aol = E o el AHA
Ak 53 fevietet e A AE T
Ut o Ayt FAE {4 TFIE F 3
T A JAYgAEY FTEA FEoer UAs
A WATY FddEs diistxe gle A4
ok olgt 2 WAAEr1A-L RplasmidE %
A Agdets AAde gA s ‘44/‘1
FA el A 8 FFol AN &

ol At FiA WA EE FA4 5= 7;i~:
A ARE A atFAT AF-FA o
th B3 2EATELS A AAstE Folv
ofd A% gL FAeA £33 mFx o 438 7
A5z sy gz FAAE gol APB—GL*/F
iAol e A 9 WAETY FHH =S
Zrbslel Aol F EAC AE Yol 0w
webA sAel FeAeldw EAE dE e
2H4 9% WAL 4559 ke AGAel el
VA B 9da o] zle] Peel ol &6 195011 F-ube] =
W Qo A B9 Staphylococcus aureus®] 509% 7}
A el g vl el A 1959w ol ukgrAl penicilling]
Mco] A atsle] A Ea34E B+ Aot 1961
ol GFol Al Mo wigt WATe] oA &9
shol 1970\l = AAA o2 FAF & wk gl
A3 1979 el = v She] el A 37%e A Me
WAFET 7 A she] Fa 8tA 5 Qe 1920

Vol. 30, No. 2, 1986

-\l—ﬁiﬂiw

"

Al A= e A dste]
Bngeom 53 MC°ﬂ getlz e B
gt o abatel thdt F}AA A Wi
gl EH Aol Frksle stx Qe AA
A Aol WL AR o9, F, =
°1H 5 & Tﬂﬂﬁ“’ iy XM

o r}ﬁ

!
)

YR ox
g

e

o
o
rEEr-ﬁL

2

oX

2
(1 —:L et £ o
)

/2 l'M +
A

[* 4
—_ 2

2
3o,
R
1=
S

2
SA 29A gz N EEAT
nidus7} Q& 7 Gl =
Age Fuse A=At gl
S e
g % stebsl= A
oo of E}TB—‘?} Aol et %‘F Al‘:}'- 24
TFAAE FHEZEA
st FEA A WAAEE ddotete
Aol Aol THaA g2 AFA A5E F
Aoz goz Aol & HAAE A7
At Mco] 744 breakpointi= <8ug/ml7}
Arid ot <dpg/mle AHgetE AR Qlvh
2% (1985)% - disej o2 EFA3 A3} Ml
A BAZRATEFIE SISl ol 1981
Wi Holm 357y 2= AAel A EElsl A
L 4. 2% ha Bk
Wl ME AEe] ek fAbeAl ek
A 44,729 vk whebal Meo it A ol
Az SANAR ' AL ¢ 5 Ak

e
32
o
e
rm
|

2 o 2 oo o o
£ Wy
oL
af

2 B

19851 99 14 -E 198513 124wt ajole) 4]
AEPURe] YD AAR B R AE
8 AAEREE 130F2] Staphylococcus2} 20
-9 Escherichia coli% 3-2] 319 i,

o] B&)g F-& 11% (amikacin, cephalothin,
erythromycin, gentamicin, kanamycin, lincom-
penicillin G,

ycin, methicillin, streptomyecin,

tetracyclin, tobramycin)®] ghA]d] 9 &) A 34



60 ofAl o] Al it A
o Aaslgch ¥E9 ZRAFFAAE A Boston City hospital. N. Engl. J. Med., 279,
w3 3hil] 7] & AF&3F MICW =} discd) (BBLA &) & 441-449 (1968).
AHgslg o g AFe diserd o.2uk 7AW 7 AR, WA, FAzET, 7, 17, 116-
Ao Brae 122 (1985).
B9 2E ANEZ BE 13079 TEAT 8) Crossley K, Landersman B. Zaske D; An outbreak
Fo Uosigor] 87%= Staphylococcus aureus of infections caused by. strains of Staphyloco?cus
. o aureus resistant to methicillin and aminoglycosides
o] 3 43T:E SitzphyM;occus eplderﬁldziej::}% N II. Epidemiologic studies. J. Infect. Dis., 139,
S - LEAE AT : 9) Lennette E.M. et al., Manual of clinical micro-
EAFEE FEA HA44d At lincom- biology 3rd. American society for Microbiology,
yein, erythromycin, gentamicin 2 penicillin G Washington D.C., 83-87 (1980).
o et AAZ AFA-E 2o} amikacin, 10) Koneman. E.W.: Diagnostic Microbiology 2nd.
cephalothin, streptomycine] of3lo] &= 754 & J.B. Lippincott Co. Philadelphia, 259-300 (1983).
R R=N 11) Ewing. W.H.: Differentiation of Enterobacteria-
s A3 gFAs g Aol dsle] B ceae by Biochemical reactions Revised. Centers
2 gj4e By o} tobramycin @ gentamicin for disease control. Atlanta. Ga. (1973).
o] eted = F=Ao] 99 12) Barry. A.L., Coyle. M.B., Thornsberry. C,
Gerlach. E.H, and Hawkinson. R.W.: Method of
ZHApO| oras measuring zones of inhibition with the Bauer-
Kirby disksusceptibility test, J. Clin. Microbiology,
of gFol 29l AR FAF FEAG] 45 10 835°589 (1979,
i 13) Thornsberry, C.: Dilution methods for antimicro-
Hza F4 FFUen ol wabdAl Zle] ) .
bial susceptibility test. U.S. Dept. Health, Educa-
A2 & ube] o} i . .
BT 1985 E Smi el Tz Aw o] ’ tion an.d Welfare, Public Healsh Serv1ce., Center
- v ha = = for disease Control. Atlanta, Georgia 30333
Aoz Fsglon] ofel Fhabahiz ule] a977).
11 Lyon, B.R., May, J. W and Skurray, R.K.:
T g Analysis of Plasmids in nosocamial strains of
multiple antibiotic resistant Stsphylococcus aureus,
D AR, aizialel A A, AL w4, 133~ Antimicrobial. Agent Chemother, 23, 817-826
138 (1967). (1983).
2) oldldl, o5, WAz, A% e A=) 15) Schaberg, D.R, Power, G, and Betzold, J.; Con-
o), 17, 69-71 (1984). jugative R-plasmid in antimicrobial resistance of
3) &, ofA, AR, AAZA wpE g w Staphylococecus aureus causing Nosocomial infec-
S A 74 2 Phaged o] bof, o tions, J. Infect. Dis, 152, 43-49 (1985).
gl E-ek3] A, 20, 1-11 (1985). 16) AFH, Aaad, e, A8 g4k, 176-181
4) Wise. R.1.: Modern management of severe Staph- (1971).
vlococcal disease, Medicine, 52, 205-299 (1973). 17) A1 &4, 2label, zakel, ol 4tol, A G4, 77] &,
5) Mitchell. R.G.: Classification of Staphylococcus S1aEsl, 5’(?%“1}, 1A A, 1983 el -l d w14
albus strains isolated from the urinary tract. J. Age] FFAel dNE zhEA, o) dtelEg 3 A,
Clin. Path. 21, 93-100 (1968). 28, 59-65 (1985).
6) Barret, F.F. Mcgehee. R.F. and Finland, M.; 18) Ao, wEa, SNzeEFEztd, A9, 17,

Methicillin resistance Staphylococcus aureus at

115-122 (1985).

J. Pharm. Soc. Korea



.73

it

/L] 61

19) Neu, H.C.: Antistaphylococcal penicillins. Med.
Clin. N. Am., 66, 51-57 (1982).

200 oldel, WA, WA 9 ojAde ALA R-
plasmide] 8k <14, zelerz x|, 15, 77-88
(1983).

21) Mickelsem, P.A., and Plorde, ].J.; Instability of
antibiotic resistance in a strain of Staphylococcus

epidermidis isolated from an outbreak of prosthe-

Vol. 30, No.2, 1986

22)

23)

ticvalue endocarditis, J. infect. dise, 152, 50-58
(1985). '
Mc Dougal, L.K., and Thornsherry, C.; new
recommendation for methicillin-resistant Staphy-
lococei, J. Clin, Microbiol, 19, 482-488 (1984).
AE4, olvlA, oAb, Methicillinv} 4 Staphy-
lococcus aureus?] -2 W% 9} fusidic acidell o} &k
Zhaad, kel 17, 141-147 (1985).



