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Isolation Frequency and Antimicrobial Susceptibility of Streptococcus spp. from
Clinical Specimens

Hyun-Sung Shin® and Youn-Bo Park?

Shin Hyun-Sung's Clinical Laboratory Science Office, Dagjeon 301-775, Korea',
Department of Laboratory Medicine, Chungnam National University Hospital, Dagjeon 301-721, Korea®

From the total 116,429 clinical specimens submitted to “C” hospital from January 2005 to December
2006, 2,195 strains of streptococci were isolated. Twenty four species of Sreptococcus were identified with
0.1~19.8% isolation frequencies, of which S pneumoniae was 19.8%, S agalactiae 16.2%, S anginosus
9.8%, S congellatus 5.0%, S. oralis 3.9%, S mitis 3.3%, S pyogenes 2.7%, S salivarius subsp. salivarius
2.2%, S sanguinis 1.9%. For S pneunmoniae, clinical specimens showing over 9.0% isolation rate were
82.8% in sputum, 9.2% in blood, and for Sreptococcus species other than S. pneumoniae, 18.0% in sputum,
16.0% in urine and 9.7% in blood. The antimicrobial agents that showed over 90.0% susceptibility were
cefotaxime, gatilfloxacin, imipenem, levofloxacin, linezolid, moxifloxacin, rifampin and sporfloxacin in S
pneumoniae, ampicillin, cefotaxime, cetriaxone, levofloxacin, linezalid, penicillin, quinupristin/dafopristin
and vancomycin in S agalactiae, chloramphenicol, clindamycin, levofloxacin and vancomycin in S
anginosus, levofloxacin, vancomycin in S congellatus subsp. congtellatus, vancomycin in S oralis,
vancomycin in S mitis, chloramphenical, clindamycin, levofloxacin, quinupristin/dalfopristin and vancomycin
in S pyogenes, chloramphenicol, levofloxacin and vancomycin in S salivarius subsp. salivarius,
chloramphenicol, levofloxacin and vancomycin in S bovis II, chloramphenicol, levofloxacin, quinupristin/
ddfopristin and vancomycin in S dysgalactiae subsp. dysgalactiae, levofloxacin, chloramphenicol and
vancomycin in the whole group of 10 Streptococcus spp. other than Streptococcus pneumoniae.

Key Words : Antimicrobia susceptibility, Streptococcus spp., Sreptococcus pneumoniae, Frequency of Sreptococcus
species
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d Ho R 7MY T8 #ES IEAEYT(S pyogenes,
group A), S agalactiae(group B), H@AIE S+ 18]l
Adnte] 77 W EAsks AbedatEolgkal sk th(Joklik
&, 1992). AbE U2 Abetat 7150] M1 Astate]
A} H ].._ Ho2 45}-%0; 41:01-.‘,—15,} 6]—7]]] EH_LZJO
3}t o] tH(Ryoichi £} Kazunobu, 1984). At&<42] ¢
AR Ao AV LokytA] 013l AT Hoadlo] Q7
A 2, Al A (Joklik 5, 1992)5<S do7]al
AT AESS HD F 548 FutE g, FrkEA *cl
ARG FA AATFANG R fEE 5 gltkdoklik &,
TdTol AU E= fle]

200 13}(Forbeﬁ 2007). HHA &L+t
of og #HAHe AfA FAATE HEE sl
Bshal RE ARTe] Abgell Al o] E(morbidity) 3} 2]
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& FuAlel dg geAdoln-E AESSI.

II. =z 3 gk

=

A= 2005 1€ 195-E 2006 129314747 24
e Akl ofstatel o)2w skxpe] A A,
| 256 2] Wl AESH S 219575

[N e

T
==

4 Ay R mm & Y

lo,
rE
n? My m oot

=]
McFarland #| 0.53 Elzo] B —}, VITEK 2(b|oMer|eux,
Durham NC, USA) GP7I=E ARE-slo] 5431511, 18]
Al Al A AR Pe337EEE ARESISITE e S

agalactiae®] EAY FAHALFAAALY A= S
pneumoniae®} Y3k GP7I=9) P5337H=E AMESlSiT

HHAFE S o] 9]9] AR& YAt (Sreptococcus  Spp.
other than Streptococcus pneumoniag)s % 7d¢] 0.5~1
mme| T2, vHEEe 088, -8 e 8849
gt v Aee 182003 w5l EAsie

542 bioMerieux A+2] ID Strep32=, 18] A7t
TR ATB Sreps AREskolar, A BA7IE
& CLSI M100-S16< &3 th.
1. & o}

1. AlsYdEel Zelilx

e ARESTE T 5 7S oA Age
22%0], FAre] A9+ 21Fo] w8 HAa, FdA e
A 24F0] FYEHATE FHE AFESTEY] FERlE
L oz}e] 73% S agalactiae]} 18.1%%1 11, FHHAIE Y
7ol 16.3%°]%0 3L, 1 £ S anginosus 7} 11.9% =
ol AT}, "LZ}«] R ﬂ]%*}i‘”?ﬂ 233%°] 3L, S
agalactiae”} 14.3%% 2., S anginosus &= 8.3% TO]‘R;I

ok G AA A = Bl HARE Get0] 19.8%, S agalactiae
7} 16.2%, S anginosus = 9.8%<= |t} & o F ¥ A
Ao wE AlEAdFT B ES oAl 2.29(1,090/
50,427), ‘HAR= 1.79%(1,105/66,002), ‘1 4 A= 1.99%(2,195/
116,429)¢] AtK(Table 1).

2. ddE =2flE

1) dAH@AbESTe AAE W=

AdAEETe] EelE HAE 125003, ol T
A Aol 82.8%, FollA 9.29%, Aol M 2.3%
o] HEH 9= 0.2~82.8%% th(Table 2).
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2) 718t AbEdarEe] A wle

HHAFE St o] 9]e] AlEdrEol welE HAl= 24
Fola FEHYE 0.1~18.0%th olE HAA 5 AH
o 4] 18.0%, 4% 16.0%(randome 14.4%, catherization
1.5%, Folly or nelaton tip 0.1%), & oA 9.7%, A5
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Table 1. Distribution of Streptococcus spp. isolated according to gender

Femae Mae Total
Species No % No % No %
S pneumoniae 178 16.3 257 233 435 19.8
S agalactiae 198 18.1 158 14.3 356 16.2
S anginosus 122 119 92 83 214 9.8
S constellatus 6 42 64 58 110 50
S oralis 4 40 42 38 86 39
S mitis 29 26 43 39 72 33
S pyogenes 37 34 23 21 60 27
S salivarius subsp. salivarius 18 16 29 26 47 2.2
S sanguinis 18 16 23 21 41 19
S bovis I 15 13 12 11 27 12
S dysgalactiae dysgalactiae 13 11 14 12 27 12
S dysgalactiae equisimillis 9 08 13 12 22 10
S parasanguinis 12 11 11 10 23 11
S gordonii 7 06 8 07 15 07
S mutans 10 09 1 o1 11 05
S acidominimus 2 02 7 06 9 04
S intermedius (S milleri 1I) 0 00 4 03 4 02
S congtdlatus subsp. constellatus 1 01 2 02 3 01
S intermedius (viridans Sreptococcus) 0 00 3 03 3 01
S intermedius (S milleri 1I") 1 01 2 02 3 01
S suis 11 3 02 0 00 3 01
S sanguinis 1 01 1 01 2 01
S suis | 1 01 0 00 1 01
S vedtibularis 1 01 0 00 1 01
a-hemolytic streptococci 17 15 23 21 40 18
a-hemolytic streptococci 10° CFU/mL 307 281 273 247 580 26.4
Tota 1,090 100.0 1,105 100.0 2,195 100.0

Total number of clinica specimens 50,427 66,002 116,429

Prevalence (%) 22 17 19

H & A 7.1% <= ©]SItH(Table 2).

d
Sk Bt Al Aol A 80%el Y 3
T4 A= v A ellA] cefotaxime 95%3
a1, gatilfloxacin 98.6%, imipenem 90.4%, levofloxacin
97.7%, linezolid 100.0%, Moxifloxacin 98.6%, rifampin
100.0%, sparfloxacin 96.9%31th. AF&-3F &tA] 5 WA
o] 80%°]’¢ ¥li= dtAl= erythromycine] 81.6%%]th.

G Aok gtol| AFE3h 157) A = 80%0] A 7HA]
o] Al H]E-S 53.3%(8/15)°] A tHTable 3).

2) ALt o9 ArtEEel FaARTA

(1) Sreptococcus agalactiae®] &+t #| 743

HHALE ST 0|9 AELTE T S agaactiaedl
tiste] 1259] atAlolA 80%°ld A A=
ampicillin 100.0%, cefotaxime 100.0%, cetriaxone 100.0%,
chloramphenicol 85.7%,
100.0%, penicillin 100.0%,

linezolid
-stin

levofloxacin  95.5%,
quinupristin/dalfopri
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Table 2. Sources of Streptococcus spp. isolates

No (%) of isolates

Specimens Tota S pneumoniae S agalactiae S pyogenes
Secretion sputum 394 (18.0) 360 (82.8) 19 ( 5.3) 5(83
Blood 213 (9.7) 40 (9.2 15 ( 4.2 7 (117)
Wound 156 (7.1) 2 (05 45 (12.6) 14 (23.3)
Other 81 (3.7) 6 (14 6 (17) 6 ( 10.0)
Secretion closed pus (abscess) 63 (2.9) 4 (09 3 (0.8 3 (50
Other catheter tip 59 (2.7) 0 (00 3(08 0 (00
Secretion open pus 55 (2.5) 1(02 3 (0.8 10 (16.6)
Body fluid pleua 39 (1.9 6 (14 3(08 0 (00
Cervix 39 (1.8 0 (00 28 (79 2 (33
Body fluid peritonia (ascitic) 30 (1.2 0 (00 3(08 0 (00
Body fluid other 27 (1.2 1(02 0 (00 0 (00
Body fluid bile 21 (0.9 0 (00 0 (00 0 (00
Discharge eye 19 (0.9 0 (0.0 1(03 0 (0.0
Body fluid CSF 17 (0.7) 10 ( 2.3) 1 (0.3 0 (00
Thorat swab 14 (0.6) 1(02 2(06) 7 (117)
Body fluid joint (synovial) 8 (0.4) 0 (00 3(08 1(17)
Discharge ear 8 (0.4) 2 (05 1(03 0 (0.0
Tissue 7 (0.3 0 (00 0 (00 1(17)
Bronchia aspiration 6 (0.3) 0 (0.0 0 ( 0.0 1(17)
Discharge vaginal 5 (0.2 0 (0.0 4 (11 0 (0.0
Discharge urethral 2 (0.1) 0 (0.0 2 (0.6 0 (0.0
Secretion gastric juice 1 (0.1 0 (0.0 0 ( 0.0 0 (0.0
Nasa swab 1 (0.1 1(02 0 (00 0 (00
Urine, catheter 33 (1.5 0 (00 22 (6.2 1(17)
Urine, catheter 10° CFU/mL 33 (1.5 0 (00 0 (00 0 (00
Urine, morning first 10° CFU/mL 5 (0.2 0 (0.0 0 ( 0.0 0 (0.0
Folly or Nelaton tip 2 (0.1) 0 (0.0 1(03 0 (0.0
Urine. random 317 (14.9) 1(02 192(53.9) 2 (33
Urine, random 10° CFU/mL 540 (24.6) 0 (0.0 0 ( 0.0 0 (0.0

Total 2,195 (100.0) 435 (100.0) 356 (100.0) 60 (100.0)

99.4%, vancomycin 100.0%, ~12]3L cefuroxime 98.8%%}
o} b ARES StAl T 80%°1 Al Al
2 83.3%(10/12)°] A tH(Table 4).

(2) Sreptococcus anginosus®] &t Al 7HEA

S anginosus?ll 6% FAIZE AHEHUCH o]E T
80% o|A 7F4Ad¢l &A= chloramphenicol 90.6%,
clindamycin 92.5%, erythromycin
95.5%, quinupristin/dalfopristin 85.0%, vancomycin 99.5%

82.6%, levofloxacin

Arh. AHES dtAl 65 T 80%01 Y A Al
)82 100.0%(6/6)°] 1 THTable 4).

(3) Streptococcus congtellatus®] & A 744

S constellatus subsp. constellatusell 6% &HA] 5
80%°|4 7449l &A= chloramphenicol  89.5%,
clindamycin 85.7%, erythromycin 84.8%,
99.1%, quinuprigtin/dafopristin 84.8%, vancomycin
100.0% ©|LaL, &g+ datAl 65 & 80%°] 743

levofloxacin
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Table 3. Antimicrobid susceptibility pattern of Sreptococcus
pneumoniae

No. of % of isolates

Antimicrobial agents  isolates Susceptible Intermediate Resistant
Amoxacillin 411 30.2 55.0 14.8
Amoxacillin/clavulanic acid 412 30.3 54.9 14.8
Cefotaxime (meningitis) 417 54.7 40.3 5.0
Ce(fr?ct)?l)flr;ne%ingitis) a7 9.0 26 24
Chloramphenicol 427 76.6 0.2 23.2
Clindamycin 14 714 0 28.6
Erythromycin 428 15.4 3.0 81.6
Gatilfloxacin 417 98.6 0 14
Imipenem 417 90.4 7.0 2.6
Levofloxacin 431 97.7 0 23
Linezolid 417 100.0 0 0
Moxifloxacin 417 98.6 14 0
Penicillin G 417 16.3 324 51.3
Rifampin 417 100.0 0 0
Sparfloxacin 417 96.9 0.2 29

H]£-&100.09%(6/6) 0] 2 TH(Table 4).

(4) Sreptococcus oralis®] A A

S oralisdll AHEE 63 FtAl T 80%eld
A= chloramphenicol 82.4%, levofloxacin 81.1%,
vancomycin 100.0%31th. AHE-3F &+ Al 65 & 80%°]
443 vE2 50.0%(3/6)°] AtH(Table 4.).

(5) Sreptococcus mitis®] A A

S mitisol] AHE-SF 6% Al T 80%0l ) Y &
Al = chloramphenicol 87.3%, levofloxacin
85.9%,vancomycin 100,0%%1 12, AF&-3F 4] 65 &
80%0] 4 7HA Ml &2 50.0%(3/6)°] 3l tH(Table 4).
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+ chloramphenicol 100.0%, clindamycin 90.0%,
erythromycin 86.7%, levofloxacin 95.0%, quinupristin/dal-
fopristin 96.7%, vancomycin 100.0% 131, AH&-3F 3+tA)] 6

10

==

=

s & 80%0]d 143 H]E-2100.000(6/6) ©]AtHTable 4).
(7) Sreptococcus salivarius®] St Al =4
S salivarius subsp. salivariusoll AH&-3F 65 dH Al T
80%°|4} 7449l dtAl= chloramphenicol  100.0%,
levofloxacin 91.3%, vancomycin 99.8%°] 1 i, AF-&-3F 3t
A 6% % 80%°]4 A HlEL 50.0%(3/6)°] AT
(Teble 4.).

(8) Sreptococcus sanguinise] Al A

S sanguinisell ARE-SE 65 A=tAl 5 80%01 ) Al
gt A= chloramphenicol 100.0%, levofloxacin 100.0%,
vancomycin 97.6%°]%1aL, AFE-3F &t Al 65 5 80%°]
A A vlE-E 50.0%(3/6)°] A tH(Table 4).

(9) Sreptococcus bovis 1] Al 7HE4

S bovis ol AH&-3F 65 Al T 80%°]d A4
Q1 &=t A+= chloramphenicol 92.6%, clindamycin 85.2%,
92.6%, quinupristin/dalfopristin = 85.2%,
vancomycin 100.0 %°]|th AL&3t &4 635 T 80%
o]} 7HRAl H]&-& 83.3%(5/6)0| A THTable 4).

levofloxacin

(10) Streptococcus dysgalactiae®] S A 7H4

S dysgalactiae subsp. dysgalactiaedl] AH&3F 6% A
% 80%°] 749l tAl= chloramphenicol 96.2%,
clindamycin 88.5%, levofloxacin 100.0%, quinupristin/
dalfopristin 92.3%, vancomycin 100.0%%1 3L, AF-&-3F
A 6& & 80%°)d A HIES 83.3%(6/6)°] ATH
(Table 4).

levofloxacin  93.8%, quinupristin/dafopristin 84.9%, van-
comycin 99.7%°| At} A8t St A 65 & 80%°]%
A A& 66.7% (4/6)°1 AH(Table 4).
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Table 4. Antimicrobial

susceptibility pattern of Streptococcus spp. other than Streptococcus pneumoniae

Antimicrobia % of Susceptible isolates to"
agents’ SAG SAN  SCO SOR  SMI SPY SSAL  SBO DI ssa o
No 339 5 - - - - - - - - 339
s 1000 - - - - - - - - - 100.0
AMP | o . j j j j j j j j 0
R 0o - . - . . - - - . 0
No 3\ - - - - - - - - - 339
s 1000 - - - - - - - - - 100.0
CTX | o . ] ] ] ] ] ] ] ] 0
R 0o - - - - - - - - - 0
No 339 - - - - - - - - - 339
S 1000 - - - - - - - - - 1000
CRO | o . ] J ] ] J J J ] 0
R 0o - - - - - - - - - 0
No 344 - - - - - - - - - 344
s 988 - - - - - - - - - 98.8
CFM | 03 - - - - - - - - - 03
R 09 - . - . . - - - . 09
No 336 - - - - - - - - - 336
s 1000 - - - - - - - - - 100.0
LZN | o . ] ] ] ] ] ] ] ] 0
R 0o - - - - - - - - - 0
No 343 - - - - - - - - - 343
S 1000 - - - - - - - - - 1000
PEN | 0o - - - - - - - - - 0
R 0o - - - - - - - - - 0
No 354 212 105 85 71 60 46 27 26 41 1,027
LEV S 95.5 94.3 99.1 81.1 85.9 95.0 91.3 92.6 100.0 100.0 93.8
| 1.7 14 0 2.4 14 5.0 8.7 37 0 0 1.9
R 2.8 4.2 0.9 16.5 12.7 0 0 3.7 0 0 4.3
No 7 213 105 85 71 60 46 27 26 41 674
CHL S 85.7 90.6 89.5 82.4 87.3 100.0 100.0 92.6 96.2 100.0 92.3
| 0 0 0 0 0 0 0 0 0 0 0
R 14.3 9.4 10.5 17.6 12.7 0.0 0.0 7.4 3.8 0 8.7
No 354 213 105 85 71 60 46 27 26 41 1,028
CLI S 46.1 925 85.7 58.8 63.4 90.0 67.4 85.2 88.5 68.3 68.5
| 0.6 0 0 0 0 0 0 0 0 0 0.2
R 53.3 75 14.3 41.2 36.6 10.0 326 14.8 11.5 317 313
No 339 213 105 85 71 60 46 27 26 41 1,013
VAN S 100.0 99.5 100.0 100.0 100.0 100.0 99.8 100.0 100.0 97.6 99.7
| 0 0 0 0 0 0 0 0 0 0 0
R 0 0.5 0 0 0 0 2.2 0 0 2.4 0.3
No 354 213 105 85 71 60 46 27 26 41 1,028
ERY S 61.3 82.6 84.8 42.4 29.6 86.7 58.7 48.2 73.1 68.3 65.9
| 14 0 0 0 0 0 0 0 0 0 05
R 37.3 17.4 15.2 57.6 704 13.3 41.3 51.8 6.9 317 336
No 354 213 105 85 71 60 46 27 26 41 1,028
QDA S 99.4 85.0 84.8 67.1 74.6 96.7 19.6 85.2 92.3 65.9 84.9
| 0 0 0 0 0 0 0 0 0 0 0
R 0.6 15.0 15.2 329 25.4 3.3 80.4 14.8 7.7 34.1 15.1

* SAG, S agalactiae; SAN, S anginosus;, SCO, S constellatus subsp. constellatus; SOR, S oralis; SMI, S mitis; SPY, S pyogenes,
SSAL, S salivarius subsp. salivarius; SBO, S bovis Il; SDI, S disgalactiae subsp. disgalactiag; SSA, S sanguinis.
TAMP, ampicillin; CTX, cefotaxime; CRO, cetriaxone; CFM, cefuroxime; LZN, linezolid; PEN, penicillin; LEV, levofloxacin; CHL,
chloramphenicol; CLI, clindamycin; VAN, vancomycin; ERY, erythromycin; QDA, quinupristin/dalfopristin

1Not tested

11
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n=e] WA AE ZA] 3] (Nationa Nosocomial
Infections Surveillance System, NNIS)2] AU E A}
o A Sreptococcus 9] TEHIE H Il 2.0%(1442) =
10%] %3 © 1} (Schaberg 5, 1991), 2003 Murray & &3
ol 24%(4998) = 9913t} H F(1999)> FEF-9 B
Akl ol FALel A Sreptococcus spp.i= 3.3%
(261)= 1091t 18y 4 5(1997) =] A
E ZAPHIo A Sreptococcus spp.©l EHdEJ_% AR
ok Euete] ZhE A Aol 4 Sreptococcus spp. €]
TERIEE 32~7.98%= UYsHAl Huslow B
(1970) 3.2%, A 5(1978)2 3.6%, 2 5(1984) 7.98¢]
AT} 2 T dAnjeell s 7 5(1985)°] 4.8%, B T
(1996)2 7.5%% 4.8~7.5% AN =7} WaE Q) 25
2z Aol S pneumoniaed] 7.%?3%3 0.91~2.6%% &
5(1984)°] 0.91%, BH(1970)°] 1.7%, F 5-(2004)°] 2.6%
2 Bustar, 2 5 daujeko) A S pneumoniae®] 7+
AELS 0.7-1.0%= 7 5(1985)°] 0.7%, 7 5(1996)°]
1.0%% Hlw4 12 LS 5t}

A4

Sreptococcus 49 FEE HILAA Aol
Lancefield groupS. 2 78 3S AL 3 HalofA]
S(1984) S 15 Baekgla, vH1970), 71 5(1985)

< AL,
< 238, A S(199)L 55, H S(1994) L 8T K
a8k 21, Han 5-(2006)2 Shekate] & oful o4 3} viri-
dans sterptococcioll A 8% o] HEHATta W ST
A AL 24T o) Bt 9538 B I E T
olg} g 4= gl o}, Bergey's manual(MacFaddin, 2000)2]
45% Hup= Ex X vtk SARF Murray-5-(2007)°]
RBa1sk 2950 45l A o]glr e 2% Srep-

tococcus spp. wElT T T L 2T E ot Bl
oA FHHARE Aol AL(F % 1984; 4}, 1970; 7 %,

1985; 2l &, 1995), 1 2o 1
1970; % 5, 1985). & AP A&
o] Eg&e Huxmit Aoz} I HeE
2.9~50.6%°] 3L, & AP A= 19.8%(435/2195) % 7
5(1994)9] 20.7%2} frAFekRlaL, Al 5(1995) 2.9%, #
5(1996) 13.3%, 7 5(1985) 154%HUtl= H A}
19.8% =< el &oll oy 18 BH(1970)2] 50.6%

EAERE o
Sreptococcuss &

19\}1\_]_

12

p_u} oo A= 19.8%E & A5 ekt
FAFEG ol gk FEES 2 ARl A 2.7%(60/
2195)2 Uebgtou, A 5(199, 7.4%), 7 5(1985,
13.0%)9] Harwt} ok}

AAel W HHAFEGY] FENes
& frobedojdolelx ZAgafetel A 50. 8 s
(2005)2 HHARE o] wikE FAo A Aol 64.2%
Qom, & A= Aol 82.8%= A Ao A9 #-g
Fo| EuTh Eok dHHAE YT A3 HaleA A
5(2003)2 #HHo| 584%%] L, ¥F 5(2005)S &A=
HAHARE ST EZOR S57]0lA 41.2%= R I13Ilo
W ol5 Havh Agy} Aol Q= o R AlsHT

AEARESO] HERIE A A 5(1987)2 Q1S5S
ol A 42.5%<} Ato] 21.20%% & 7] Al01A 63.7%= A
ko] Abolith vt 713} 71(2000)¢] Halo A= sht
J3ls 2 A shsE AN 25.6%(21/82)0] 3
SalF 18.3%% o, Zeko] 12.206% ). & FALE
wHEOl A 23.3%31 3L #HHd sk A
21.7%(13/60) = H.iiAfuirh Hltofl Zko]7h QIQIth S
agalactiae?] 7495 9] HaoA AWM Fa&
o] 7P =gtom o] 5(2001)°] 62.9%, W 5(1994)
30.1%% RL3FQth E AL A= Awu]kel A 60.1%
(214/356) & ©] =(2001)¢] K¢} Ix|8}lar, k]
B2 126%, AFAFNME 7.9%Ih 7 5(1994)&
BACTEC NR-660° ©]gt @lnljeol Al S agalactiae]
B8 129% = 2 A} 16,2068 U} He] 88 wgko)
gy e Mk 9e B A dEAEY vl
% S agalactiae”} HE A& dAEGITh

S mitis?] FE&olA Al 5(1995)9] 8.8%: - A}
3.3%Kt 274 Ekou S congtdlatuse] 2] &l A
7 5(1994) ] 4.3%% - A} 5.0%8 ZFo] 7 gl o]
oF Zro] AAe] wE AEdtEe] FF Nz 4
A3k zFo] 7} AUt} Scharberg 5-(1991)S 1| =] Al
A Aol F7F He A BHERE, 37.4%(539
1442)7} E5F 32.206(465/1442) = F-2]&o] HUrhal B
aLsklom, 2 2ARY] A= A 18.0%0] o, AW
oA AMELtFe B &2 42.4%(930/2195)% oL 4
WMol A9 AFH o 10° CRUImL )8k 9787997t
gl Aoz Bup A oM EelEE 15.9%3%]

74 5(2000)

0%%1 11,

S

7"&

33
e =
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gk
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