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Streptococcus pneumoniaex> Penicillin, Lincomycin,
Erythromycin, Tetracycline ¥ Sulfonamide § =<k
Aol Had FEAC AHALE 2F g FFEE
Az 9 Aoz GHziget 1963d Evansgt
Hausmano] Tetracyclines] w3 Wi4-& =d S. pneu-
moniae® 2 ¥ A7 BF YTAN felA
AL AYe S preumoniaert B2 gl (Evans
=, 1963; Richards 1963; Turner, 1963; Hansman
% 1971; Kislak, 1967).
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8 HALSFAXNFEE dEzFezr Agd &S
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e WAL Az vtz wzEd.
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2 A A-es FT A€ 14%F 524 Streptomycin
(Lot No.:3C080-EA, ol 3t SMo 2 %), Penicillin
(Lot No.: 2F031-33EA, PC), Carbenicillin (Lot No.:
19691-36EA, CC), Tetracycline(Lot No.: 2K030-71EA,
TC), Doxycycline (Lot No.: 00368-38EA, DC) 2
Troleandomycin (Lot No.: 07305-76QCS, TR).& u] &
Phizer g Aty ¥ &8 2& A8ad 2 Kanamyein (Lot
No.: 0712-F-4, KM) Gentamicin (Lot No.: 475-Q-1,
GM), Ampicillin (Lot No.: 0273-G, AM), Cephalexin
(Lot No.: 0871-F, CX) € Minocycline (Lot No.:
0874-F, MC)& USP.C9 FZuoe AL&35ich
5033-79F-2, EM)2 ABBOTT
Ab85lg o0 Trimethoprims}
Sulfamethoxazole® FZ9we ¥ 2 E =L Al2slgdc)

FTALAE BEFTE 2d AgH Lold] xo
5 %7F 1, 280meg/ml(penicilling 1, 280u/ml)¢] ¥ 5.2
3 A8 g 50mlEe] W =z} 20mly e Y&
F* —50°C *3 &~] (Revco, model SZH-853)6] ¥ 5}&h
g A el Y Ao Ageidde,

ArAdAAE A0 A9 (Ericsson £, 197100
2 AAdgded wjAe Miller-Hinton{Difco) j =]
5 Ab&Egl ok

ATgE AATES I FH A 4o] 5% CO,
FTA e Al 37°C, 20417k Wk} ¥ OD (¥F3=A,
Spectronic 20, Baush and Lomb, 5} & 590nm)7} 0. 06
o] H =& (.85% 94l F o2 WA 1.5mmel =
Tol2 1 Bl AEatdeh. AR EAAFre
AL SATFE AR WA A= 5% CO, &) 5t
dl A 37°C, 20417 Wl G g WEos Aaldd g
e T HEE AT HAFTAFES A ”“’7‘1
AEE ()3 MICE B7)3)z Asgd.

T EAGNA RaAR S preumoniaest %A x| o
A gl S preumoniace] 744 W m = 2= MIC
F logy MIC+34]el Yol 3438 e student's t-test
2 vadtgded A% FFAFEALE HuEra
128meg/ml(PC 7 % 128u/ml)e] A = w&e & #3F
o] MIC& 256mcg/m1i reeste] A Abeked o

T A A 2@ S preumoniacd} 5 A A Qo]
A FEl gt S preumeniae Alole] WAT ALY ¥
2 WEEuwyS o]l Sslyiey UFF FFAA}
olell 5. preumoniaer} Vbl = JEFAY  AlgsiAlE
dtagre) AdAFE ok 248

WA TFY F4L (£ 1) PC, AM, CC, CX, TC,
OC, DC, MC, KM, GM, SM % EM& == FDAo A
19723 2 197390 4§ 71 % (Federal Register,

Erythromycin(Lot No.:
dad zErYe

1972; 1973)o w3k 2on] CTE u] = National Committee
for Clinical Laboratory Standards(1973)e]4 #-3 4 o,
2 A Y $dd od5d. TRE AAd oz MICs
16meg/ml o] Aol FEE WA FF2 FH89

Table 1. Categorization of susceptibility expressed by

MIC(mcg/ml)

Antimicrobials Resistant Sensitive
Penicillin >32 =<1.5
Ampicillin =32 =8
Carbenicillin >32 =16
Cephalexin =32 <1
Tetracycline =12 =4
Ooxtetracycline =12 =<4
Doxycycline >12 =4
Minocycline =12 <4
Kanamycin =25 <6
Gentamicin >6 <6
Streptomycin =15 =6
Erythromycin >8 <=2
Contrimoxazole =200 535'

Interpretations for antibiotics are from those
presently recommended by the FDA. (U.S.A. 1972,
1973} Those for chemotherapeutics are from the
National Committee for  Clinical Laboratory
Standards tentative recommendation. (U.S.A, 1973).
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s AL FoE S preumomize®r T A 8.
preumoniaert A2 v zEA] Wbz glwt

KM, GM % SMell gl & F2l& S preumoniac® ©
AS. preumoniaed] ¥4l AT AR v LA b
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EA S, pneumoniae BF7L R FL AL Helm
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Table 2. Antimicrobic susceptibility of S. pmeumoniae isolated from doctorless areas and Seoul

Minimal inhibitory concentration (mcg/ml)

Anti-
microbics Place <0.125 0.25 0.5 1 2 4 8 16 32 64 128 =128
percent of strains
PC doctorless areas 76.6 14.0 7.8 16 - — — — — — — —
SNUH 85.5 6.5 4.8 1.6 1.6 — — — — — — —
AM doctorless areas 89.1 — — 6.3 4.7 — — — — - - —
SNUH 87.1 12.9 — — - — - — - -~ — —
CC doctorless areas 1.6 — — 281 32.8 10.9 10.9 10.9 4.7 — — —
SNUH 1.6 1.6 1.6 32 3.2 — 1.6 12.9 38.7 19.4 81 81
€ X doctorless areas 1.6 — 1.6 3.1 50.0 281 125 1.6 — 1.6 — —
SNUH — 1.6 3.2 161 37.1 274 1.3 3.2 — — — —
TC doctorless areas — 63 94 63 1.6 1.6 1.6 9.4 20.3 125 20.7 1.6
SNUH 3.2 6.5 48 1.6 1.6 1.6 16 32 40.3 29.0 6.5 —
0C doctorless areas — 1.6 1225 7.8 1.6 16 7.8 14.1 3.3 188 3.2 —
SNUH 1.6 81 4.8 1.6 — 3.2 14.5 30.6 29.0 6.5 — —
DC doctorless areas 10.9 9.4 1.6 — 3.1 125 20.3 25.0 17.2 — — —
SNUH 16.1 3.2 — 81 27.4 387 32 32 - — — —
MC doctorless areas 17.2 6.3 3.1 — 6.3 9.4 234 141 17.2 — 16 —
SNUH 12.9 4.8 — 1.6 3.2 14.5 28.0 27.4 6.5 — — —
KM doctorless areas 1.6 — - — — 1.6 31 141 39.1 34.4 47 16
SNUH — — 1.6 - — 1.6 1.6 48 3.2 661 194 16
GM doctorless areas — 1.6 1.6 125 2.6 29.7 188 7.8 1.6 — — —
SNUH — — 16 129 21.0 40.3 17.7 4.8 1.6 - - -
SM doctorless areas 1.6 - — 31 1.6 4.7 40.6 359 10.9 1.6 — —
SNUH — — 1.6 — -~ 6.5 30.6 46.8 129 1.6 — —
EM doctorless areas 96.9 — — 16 - 1.6 — — — — - —
SNUH 98.4 — — 1.6 — — — — - - — —
CT doctorless areas — 3.1 20.3 23.4 21.9 21.9 4.7 — - — 16 31
SNUH — 1.6 16.1 38.7 25.8 14.5 0 3.2 — — — —
TR doctorless areas 1.6 6.3 28.1 31.3 31.3 - — 1.6 - — — -
SNUH — 4.8 9.7 45.2 40.3 — — - — - — -

5.4 8. preumoniae®] Y5 FAe)] AR ¥ LA Y
B ik et

grHeE FoE S pneumoniaest ZA S
preumoniae) MICY BFA S ulwd T 3ol4 2
PC, AM, CX, TC, OC, DC, MC, GM, SM, EM, CT H
TR gleld = T &= S prneumoniaedt A S. preu-
monige Aolo R o] 7} gl e H(P>0.05) CCst
KMol 9ol M= = A S prneumoniae’}t T2} & S, pneu-
monige BT+ 2 MICE el 2= (P<0.05).
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S. pneumonias’= EMo] o3 7173 & AF4& 23
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#% TC 9 OCel] th3t S. pneumoniaes] B MIC=
B9 % 8 pneumoniae® EA 25
12meg/ml o) e 24 ] ¥-122 S preumoniact TC
g OCel Hg ZAF4del %2 Aoz vepvtz 3.
Tetracycline %3 2 vl 24 2 2o 7} =#=x] DCA MC
o wWdAME TolE S prewmoniacdt £ S
preumoniae 25 MIC7F 6mg/ml el Abo 2 helt of

S. preumoniae
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to Penicillin, Ampicillin, Carbniciflin, and Cephalexin

Table 3. Comparison of MIS's of S. preumoniae isola- 100 L PO —
ted from doctorless areas with those isolated %0 / )/
from Seoul. ; o L
Geometric Means of MIC's L. I
Antimicrobics P Value 2
Doctorless area  Seoul [ &
T ‘S 50
PC 0.3%0.70 0.340.77 >0.05 .
ICE
AM 0.24:0.48 0.1%0.34 >>0.05 £ Ampicillin
= 33
CcC 4.5%16.1 7.84-2.28 <0.05 :‘5
cX 454118 4.3X£1.17  >0.05 i
TC 7.240.01  7.242.80  >0.05 L
0cC 6.6+2.55 6.312.36  >>0.05 T
DC 5.212.69 4.5+2.30 >0.05 0.1:.5 0.25 0.5 ‘1 ; : ] 1; 32 64 128 ‘u;
MC 4.912.96 5.112.48 >0.06 tmeg/m1)
rGM 4. Sil. 33 4' Sil‘ 17 >0' 05 Mirimal inhibitory concentration
KM 8.1:1.45 89+1.30  <0.05 ol N
SM 6.3£1.3¢ 674100  >0.05 Sowl ' P
EM 0.1:0.88  0.130.38  >0.05 ol /
CT 3.9+1.97  3.5+1.17  >0.05 4
TR 29%112 32408  >0.05 /
1. Susceptibility is expressed as logsMIC+3. d ol
2. Number of local strains: 64. P
2. Number of hospital strains: 62. z
% FEIEN
$ ol
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Fig. 1. Susceptibility patterns of S. pneumoniae isoloted from doctorless areas (@ ®) and Seoul (OO}
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to Kanamycin, Gentamicin, Streptomycin and Erythromycin
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Fig. 4. Susceptibility patterns of S. preumoniae isolated from doctorless areas(@——@) and Seoul(Q--- )

to Cotrimoxazole and Troleandomycin

Table 4. Percentage of resistant strains isolated from
doctorless areas and Seoul.

Antimicrobics Do:rtg;iess Seoul P Value
PC 0% 0% >0.05
AM 0% 0% >0.0b
ccC 4.7% 74.2% <0.05
CX 1.6% 0% >0.05
TC 73.3% 87.0% >0.05
0ocC 67.2% 66.2% >0.05
DC 42.2% 3.2% <0.05
MC 31.3% 33.8% >0.05
KM 79.7% 90.3% >0.05
GM 28.1% 24.2% >0.05
SM 48.4% 61.3% >0.06
EM 0% 0% >0.05
CT 3.1% 0% >0.05
TR 1.6% 0% >0.05

A g 2o A3 A4S dolm et PC, AM, CC
g CX Alo)el = S. prnewmoniaed] 7444 & AA 47}
0.01~0.3824 o5 gTAd gt S preumoniaed]
AR Aolele A4 #AAA v Aoz veged
KM=+ SM Alelell = 8. preumoniaed] ZhA 9] AA
G2 0.6824 ¥l2d & 4JFAFE 2oln e &
E g FAE Aol e S preumoniacs] 4ot F
# AfaA s sdgleth

n ¢

19614 Francis® (1961) & §. preumoniaes =5
Tetracycline®t Penicillindl w8 & A54& A2
9lem = S pneumoniged] &% AN FAAA E] Tetr-
acycline ©]1}t Pencilling& AH&& 7 $ol 7447 A7t
Hada gz 2xsgch. 28 1963 Evans$t
Hausmane] o] ge]g] & FHo]A] Tetracyclinee] =
A3 WAL AUz gl S prenmoniaed He]ttd Bu
3} o] % Richards®} Rycroft(1963), Turner3 (1963)
o8 AT 28 Tetracycliines] =3 WAL
Uz 9= 8 pneumoniae7t Rxzs vt 53] Turner
= 29 5ol & W el A Tetracyclined] H& v
AL A 8. preumoniaed] 213 WA FAHF 109
oA 1059 S. preumoniaes T8 Y 9 o
T FEA A A FHE 24 45 o)
105 257 2L A deln #TAd A% 34
Aopdel vldt Aoz Hel off 10419 YTl
W o wrg gt Tetracyclines] W4 & e, ¢
TF A4 Ad A4l etz 2eigst & 4
FAFAA N F &G £ & S. preumoniaed
73.3%7} Tetracyclines] @& WA & BgPor A
gejl A He]d S preumoniacs) 87.0%7} Tetracycline
o e WAL Bt = S preumoniaec]| &
Tetracyclined] HALEGAANFEE < 18meg/mlzA
W 55229 S preumoniaert Tetracyclindd =& A 4
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Table 5. Correlation coeffients of antimicrobic susceptibility among 14 antimicrobics, studied in 126 strains

of S. preumoniae.

PC AM CC X TC OC DC MC GM KM SM EM CT TR
PC 1.00 0.35 0.29 0.38 —0.11 —0.11 —0.068 —C.14 —0.08 —0.12 —0.23 (.21 0.28 .06
AM 100 0.01 0.32 —0.02 0.07 -0.06 —0.10 0.06 —0.14 —0.12 (.38 0.24 0.02
ccC .00 0.31 0.01 —0.02 —0.05 0.06 —0.19 0.3¢ 0.2l 0.14 0.03 0.31
cX 100 000 011 0.04 002 007 —002 010 02 022 0.11
TC 100 091 092 09 —0.06 0.17 0.11 —0.11 .10 —0.10
ocC L00 0.8 0.8 005 012 012 —0.07 0.14 —0.16
DC .00 0.91 —0.06 0.06 0.03 —0.12 0.11 —0.18
MC 100 —0.13 0.17 0.10 —0.10 0.07 —0.07
GM 1.00 —0.3¢ 0.18 —0.03 0.20 —0.16
KM .00 0.68 0.0l ~0.11 0.46
SM L00 0.06 —0.07 0.41
EM 1.00 0.22 0.35
CT 100 0.04
TR 1.00

% Avz 98¢ A4 FUch

B e E It ) T e S.  pneumoniae’}
Tetracyclines] dajq WA AYA o Qaloe =

&t Tetracycline Al %9 gFA- zdzxz g =
Aok Foll A FAAGA Aed o gddm FaEg
EAAGe N g S preumonizest F-2) 4] o of A
T2l & S. pneumoniaer} Tetracyclineel] W3 zp<=4 of
geiA Aol L vEllal g AL 53 FE8of ¢
dadez A7 o] 449 HQL wels] A% o
7t 9edinz Atas o

19714 Hansman%% Australia®t New Guineael
Fétz Qe YFUERZ Y Penicilline] s w4
Az A& S preumoniaes F-eldled Bmegicl. £
AR e FA&Adel A L& S preumoniae
6479} = Aol Al E2)% S preumonice 6237 BT
Penicillin, Ampicillimﬂ el FEAFoz rhebge
o HAAEEAANFEY JFA T o 0. 125meg/mlz A
o] 1L o] S. preumoniaes Penicillin @ Ampicilline]
el A 22 Ae4E Avz 92e Bd S
Erythromycine] &M= A A 12659 8. preumo-
nige7} B4 o §- & 444 8o £9 2 Cepha-
lexinel M A& Fo&A G o)A $2/ ¥ S. preumoniae
1577t A TTE Yelgs = F3o o3¢ Cephalexin
S HAYEA A FEE 64meg/mlo] o o}

o] FFi= & Cotrimoxazoles] 8] 4] & U 4 -& ]
Z et Penicillin, Ampicillin,
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—ABSTRACT—

Studies on the Antimicrobic Susceptibility
of S. Pneumoniae isolated from Dactorless

areas and Seoul.

1k-Sang Kim, Woo-Hyun Chang,
Kwang-Ho Rhee, Hee-Sup Shin,
Chang-Yong Cha Seung-Hoon Lee,
and Jung-Kyoo Lim.

Department of Microbiology and Pharmacology, College
of Medicine, Seoul National University.

64 strains of S. pneumeniae isolated from the resi-
dents of doctorless areas in Korea from Aug. 1976 to
Jan. 1977 and 62 strains of S. preumoniae isolated
from the children in Seoul at Mar, 1977 were examined

for cusceptibility to 14 antimicrobics by agar dilution

method.

The susceptibility of two groups to each antimicro-
bics were compared and incidence of resistant strains
in each antimicrobics and correlation in the

antimicrobic susceptibility of 126 strains of
S. pneumoniae among 14 antimicrobics were analyzed.

1. The mean MIC's of Carbenicillin and Kanamycin
to the 3. preumoniae isolated from Seoul were 9.8
and 1.7 times higher than those to the S. pneumoniae
irolated from doctoress areas respectively.

2. There were no significant differences in suscep-
tibility to Penicillin, Ampicillin, Cephalexin, Tetra-
cycline, Oxytetracycline, Doxycycline, Minocycline,
Gentamicin, Streptomycin, Erythromycin, Cotrimoxa-
zole, and Troleandomycin respectively between S.
preumoniae isolated from doctorless areas and Seoul.

3. Incidence of resistant strains in S. pneumoniae
isolated from doctorless areas was the highest with
Kanamycin(79. 7%) followed by Tetracycline(73.3%),
Oxytetracycline(67.2%), Streptomycin(48.4%) Do-
xycycline{42. 09) Minocycline(31.3%), Gentamicin
(28.1%), Carbenicillin(4.7%) Cotrimoxzole(3.1%),
Troleandomycin(l. 6%), and Cephalexin(1.6%).

There were no strains resistant to Penicillin,
Ampicillin, or Erythromycin.

4. Incidence of resistant strains in S. prewmoniae
isolated from Seoul was the highest with Kanamycin
(90.3%), followed by Tetracycline(87.0%) Carben-
icillin(74. 29), Oxytetracycline(66. 2%), Streptomycin
(61.3%), Minocycline(33.8%), Gentamicin(24.2%),
and Doxycycline(3.2%).

There were no strains resistant to Penicillin, Am-
picillin, Cephalexin, Cotrimoxazole, or Troleando-
mycin.

5. There were significant differences in the incide-
nce of resistant strains between two groups of S.
preumoniae with Carbenicillin and Doxycycline.

6. There were high correlation in susceptibility of
126 strains of S. preumoniae among Tetracyline,
Oxytetracycline, Doxycycline and Minocyclne(correl-
ation coefficient ranged between (.86 to 0.95), but
there were no significant correlation in susceptibility
of S. pneumoniae among Penicillin, Ampicillin, Car-
benicillin, and Cephalexin(correlation coefficient ranged
between 0. 01 to 0. 38). Correlation coeffieient of susce-
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‘ptibility of S. prewmoniaze between Xanamycin and

‘Streptomycin was 0. 68.
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