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Species and Antimicrobial Susceptibility of Enteropathogenic
Bacteria Isolated in 1986~1991

Kwangsoo Park, M.D., Gye Won Lee, M.5., Dong 1l Won, M.D,,
Kyungwon Lee, M.D., Yunsop Chong, Ph.D. and Oh Hun Kwon, M.D.

Department of Clinical Pathology, Yonsei University College of Medicine, Seoul, Korea

Decreased isolation of Salmonella typhi, S. paralyphi-A and Shigella, noted at Severance Hospi-
tal, does not appear to be the common phenomena in other regions of the Korea. We have limited
knowledge on the significance of Yersinia and Campylobacter in Korea. Increased travel to the
parts of the world where antimicrobial resistant S. typhi are endemic may introduce the strains to
Korea. To extended 47.7% were Salmonella, 20.5% Shigella and 12.0% Campylobacter species.
Marked decrease of S. typhi, S. paratyphi-A, Shigella, and enteropathogenic Escherichia coli were
noted. Antimicrobial resistant S. fyphi was not isolated. But the Salmonella other than S. fyphi and
S. paratvphi-A were often resistant to ampicillin, chloramphenicol, and tetracycline. Continuous
monitoring of the species and antimicrobial resistance of the enteric pathogens isolated from stool
specimens were considered necessary for the proper management of the patients and extend our
understanding the enteric infection in Korea.
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Table 1. Isolation of Enteric Pathogens by Year
Stool culture 1986 1987 1988 1989 1990 1991 Total (%)
No, of specimen cultured 4486 4384 4184 3834 3760 4408 25056
No. of positive specimen 295 316 225 184 151 242 1413
(%) (6.6) (7.2) (5.4) (4.8) (4.0) (5.5) (5.6)
No, of positive patients with
Salmonella typhi 52 23 19 9 15 10 128 (11,0)
S, paratyphi—A 2 2 1 0 1 0 6 (0.5)
Salmonella serogroup B 49 46 35 34 35 62 261 (22.4)
C 10 9 7 12 20 62 (5.3)
D 4 12 4 8 44 (3,8)
E 1 3 2 4 2 13 (1.1)
Other 4 3 12 15 5 3 42 (3.6)
v Subtotal 122 96 81 76 76 105 556 (47.7)
Shigella flexneri
scrovar 1 22 16 11 3 0 0 52 (4.5)
2 M 44 20 7 1 0 113 (9.7)
3 12 6 0 0 0 0 18 (1.5)
4 0 0 0 0 0 1(0.1)
6 4 9 14 6 0 0 33 (2.8)
S, boydii 1 0 0 0 0 0 1(0.1)
S. sonnej 9 5 2 1 2 2 21 (1.8)
Subtotal 90 80 47 17 3 2 239 (20.5)
Yersinia enterocolitica 3 10 1 2 1 2 19 (1.6)
Enteropathogenic E. coli 30 15 10 11 4 12 82 (7.0)
Campylobacter jefuni 11 43 23 21 18 24 140 {12.0)
Vibrio parahaemolyticus 11 21 6 5 3 8 54 (4.6)
Plesiomonas shigelloides 0 1 2 2 1 1 7(0.6)
Clostridium difficile 0 1 6 8 18 36 69 (5.9)
Total 267 267 176 142 124 190 1166 ( 100)
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1986-1991t3el 25,056 w7 7} wieksle] 1,413 #
A (5.6%), 1.166% ol 4] Aod 4l ol -+ 2] 5 oot
(Table 1), 2] o4 ghab4== 198611 2} 1987wl 267
A Y o Ase A Helrr}
19911 el 1908 e 7 cfA Zobelglel, RS
Salmonellazt 55673 (47.7% )01 A,  Shigella~= 2397

o g Hal 74

flexneri serovar 124 27} o -4-e] gl 4.

ch, C. difficile® o) Al wjoko] 4 #xl 554uel gt
% 691 o Fhajoll | 2] 5ol o},

L Z=
okl g 3

et B ) S Mol S
fvphi = 19864 o,  Salmonella serogroup B2} C=
199110 #}3k phelch, Shigellat= 198611 21 198711el
27k ansd o 0ol A el sl e, 19904 7 19914
ol = #z 3Wrl 2ol Mgl Felsdxr, 2 F S

Y. entero-

colitica, C. jejuni % V. parvahaemolyticus2] 2|
4 glal4-= 1987Ri°ﬂ waka, C difficile-®- 19914l

| o] b4 shaba 19864 el o7k o

S, 1":_1"'?1' %‘é 2 126, 55 % 86elelen, oo at
=

(20.5%)01 4 Y. enterocoliticar= 197 (1.6% )il 4], e} " Hejl s = gheke} (Table 2),
EPEC: 824 (7.0%)°4, C. jejuni= 14073 (12.0%) 119 2] Zfoll M £ 27hA] Aol FAlo Fels=le
of| 4, V. parahaemolyticusi= 547 (4.6% )0l 4] 2] 5] ol, C. jejuniotel F¥%e)s} guleoz s}z uigle)
olat, P shigelloides?} 215 32t 794 (0.6%) o] o (Table 3),
Table 2, Serogroups of Enteropathogenic E. coli Isolated
No. of patient
Serogroup Total (%)
1986 1987 1988 1989 1990 1991
026 1 1 0 2 0 1 5(63)
055 13 0 0 0 0 1 14 (17.7)
086 1 2 4 0 1 4 12 (15.2)
0111 1 1 1 0 0 0 3 (3.8)
0119 0 2 0 H 0 2 4(5.1)
0124 0 2 0 1 0 0 3(3.8)
0125 2 3 2 1 0 0 8 (10.1)
0126 8 1 ] 5 1 0 16 (20.3)
0127 0 1 0 1 1 0 3(3.8)
0128 4 2 1 1 0 3 11 (13.9)
Total 30 15 9 11 3 11 79 (100)
Table 3. Isolation of Two Species of Enteric Pathogens from the Same Patients
No. of patients with ;
Enteric pathogen = o o - =
nteropatho- almo- almo- . parahae- 3 :
genic E, coli nefla B nella C molyticus Shiella et
C. jefuni 1 4 1 1 2 9
Enteropathogenic E. coli 1
V. parahaemolyticus 1 1
Total 1 5 2 1 2 11
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T8 Aodate] &4y He| & (Table 4)2-, S. typhi S. typhi <= 3090 2F, o8kl Salmonella= 1/12-14)
=19 =oku, =odke] Salmonella 7L} 84, el, Shigella= 60t o1%9} 2-54=|, C. jejunii= 1
Shigella= 1293} 1%€0ll, C. jejuni= 540, V. para-  Alvlatab 10-20d 7}, V. parahaemolvticus = 208 7},

haemolyticus+ 99l 713 &9kl EPEC3= 14| 0] 80| ot}
T8 e ghal oded - He{4-(Table 5) & &4, S, twphisl S paratyphi-A Tl A& =] gt Aol

Table 6. Antimicrobial Susceptibility of Salmonella, Y. enterocolitica, V. parahaemolyticus and C, jejuni

9% of isolates

Antimicrobial agents

and susceptibility S. para- Other Y. entero- V. parahae-
S, typhi typhi—A  Salmonella colitica C. jejuni molyticus
(99)* (4) (410) (16} (127) (40)
Ampicillin SH* 100 100 58.8 25.0 54,3 12.5
I 0 0 0.2 6.3 6.3 22,5
R 0 0 41.0 68.8 39.4 65.0
Chloramphenicol S 99.0 100 63,7 87.5 955.3 100
I 1.0 0 0.2 0 0.8 0
R 0 0 36.1 12.5 3.9 0
Tetracycline S 99.0 100 49.5 87.5 421 100
I 0 0 4.1 0 2.4 0
R 1.0 0 46.3 12.5 55.6 0
Amikacin S 100 100 99.8 100 86.3 95.0
| 0 0 0 0 0 5.0
R 0 0 0.2 0 13.7 0
Gentamicin S 100 100 98.0 93.8 85.6 100
| 0 0 1.0 0 0 0
R 0 0 1.0 6.3 14.4 0
Tobramycin S 100 100 98.0 100 84,1 100
| 0 0 1.0 0 0 0
R 0 0 1.0 0 15.9 0
Cotrimoxazole S 100 100 94.4 100 17.6 97.5
| 0 0 0.2 0 1.6 0
R 0 0 5.4 0 80.8 2.5
Cephalothin S 97.0 100 97.8 6.3 7.9 62.5
1 20 0 0.2 6.3 0 32,5
R 1.0 0 2,0 87.5 92.1 5.0
Cefamandole S 100 100 99.2 92.9 11.6 96.9
1 0 0 0.3 7.1 0 0
R 0] 0 0.6 0 88.4 3.1
Cefoperazone S 98.9 100 99 2 100 25.2 95.0
I 1.1 0 0.8 0 4.3 5.0
R 0 0 0 0 70.4 0
Cefotaxime S 99.0 100 99.8 100 45.6 975
| 1.0 0 0.2 0 30.4 2:5
R 0 0 0 0 24.0 0
* No, of isolated tested.
** S ;susceptible ; | :intermediate ; R : resistant,
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WAel 371 Ao gisla, 2 ovtel SalmonellaTols  parahaemolyticus= 68.8%7} ampicillinel] v]4do]gd
ampicillin, chloramphenicol ¥ tetracylineoll #z+zt I, 87.5%7} cephalothinell WA olslct, C. jejuni=
41.0%., 36.1% % 46.3%7} WAlelgli o 2|o A& chloramphenicol, amikacin, gentamicin, tobramy-

g oahgAel s o] AaAdelsieh, V. cinell dalAE vlmAE el FFEV ggtod o2

Table 7. Antimicrobial Susceptibility of S. flexneri and S, sonne/

% of isolates

Antimicrobial agents

- S, flexneri serovar : S. sonnel
and susceptibility
1 2 3 6
(48)* (112) (16) (31) (20)
Ampicillin S** 4.2 2.7 37.5 9.7 70.0
| 0 0 0 6.5 0
R 95.8 97.3 62.5 83.9 30.0
Chloramphenicol S 16.7 0.9 31.3 3.2 30.0
| 14,6 0.9 6.3 3.2 0
R 68.8 98.2 62.5 93.5 70.0
Tetracycline S 10.6 2.7 18.8 0 10.0
1 0 0.9 0 0 0
R 89.4 96.4 81.3 100 90.0
Amikacin S 95.8 98.2 87.5 100 100
1 2.1 0 12.5 0 0
R 2.1 1.8 0 0 0
Gentamicin S 97.9 97.3 100 100 95.0
| 0 0 0 0 5.0
R 2.1 2.7 0 0 0
Tobramycin S 97.9 97.3 100 100 95.0
| 0 0 0 0 0
R 2.1 2.7 0 0 5.0
Cotrimoxazole S 79.2 11.6 62.5 54.8 20.0
| 0 0 0 0 0
R 20.8 88.4 37.5 45,2 80.0
Cephalothin S 81.3 76.8 93.8 80.6 90.0
I 14.6 21.4 6.3 19.4 5.0
R 4.2 1.8 0 0 5.0
Cefamandole S 95.8 93.8 100 96.8 100
| 0 2.7 0 0 0
R 4.2 3.6 0 3.2 0
Cefoperazone S 91.7 95.5 93.8 100 100
1 6.3 4.5 0 0 0
R 2.1 0 6.3 0 0
Cefotaxime S 100 98.2 100 100 100
| 0 1.8 0 0 0
R 0 0 0 0 0
* No, of isolated tested.
** S 1 susceptible ; | : intermediate ; R : resistant.
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Gt Aol di sl A= WA el 71 tatet (Table 61,

S. flexneri — ampicillin, chloramphenicol, tetra-
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& S. flexneri serovar 1, 2 % 62] 7% serovar 352t}
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H a5 7taste] (Table 1), a4 74 Wil
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ampicillinell 3] zF4o] 1986v1el+ 5.3%¢°| 2]
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shed et 1988
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serovar 22| 4F412 serovar 14} H| <z
3 el F el
tracycline -4 fF+= $lolch S sonnels tetra-
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=7F 70-90% 0] 91 3, ampicilline] =& 4% 30%2
ﬁ'ﬁ”i- A5 sedrt (Table 71,
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o] Salmonella®}t Shigellac] . Salmonellazo1*1 = S.
iyphi 7F dlFoleich, e} 19700 FakitE|E S
fwphi o] Hel-7F Ea b E Salmonella®l 37171 b3
slglar S, fwphi o] 9ol Salmonellaizoll A= BF2} D
ol ol gie ), 198413 F-El = B9 4ot
]S vlold o}, A &0 1988 Ful7]o] A8-=] e
A 8218 Salmonella 5 B2 #2)7} 714 ggko)
ko] A= S pphiel | 7F wepa spo] ofE R
atinet wlgzatedcl, B oglol A3 S, twphi 2 -2l
7} 19864300 41 19871 Apolell 48] 7hazbaia 1987
g o] Foln MME 7tasts AikS volon] 19914
ofl = 105 of A ub 2] = 2l o},

S. paratvphi-A2] 2= 1980u1 el Frbstsicksb of
Al ghashod ety & ol F7) 7k Foll shA] 63l A ub
sz|slelch, 2 o9tel Salmonella= 19773 €] A4 Z
7t !,*—Aﬂ wol? 1991tdell = o1 u]-§o] 90%el o] =3)
olefgh & A& o] T2 7ted okabit vlszsiet

o) B-2o) Hapalel A= Salmonella®] BA A 54

Al Salmonella?) ch7} % A-E+ b A5 o] &5bar g)
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Fig. 1. Proportions of patients with 5. fwphi, S.
paratyphi-A and other Salmonella in 1974 to
1991

o}, wlao] A9 Relgl= 95% 2] Salmonella’t A-E-F
olefar k¢l _A_”'. S-elvtebel 4510 1979-1983w off
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CIR e MO 1) 5]4 A-E @ Ao S o] gty
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L7} et shlet
Shigella 2]+ 2kl vlall 198641
thasbol, 1990-19914d el 4= 57 9] Shafell 4wl 4fely]
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4527} S, sonneiict,

Y. enterocolitica= Sb7-2| 54, F F&i, Zhvol,

vl HolAle] Fagt Aol Mo oduizr 9le
L2, 2 el ol A= Agee] Fhajel 4]kt 53]&]0{ o] A
ol 23k hed& Fujufefel = HE Ao w Alg sl
aup #HE A gidef# gl CIN (Cefsulodin-
irgasen-novobiocin)u] #] & o] &3lo] #HZ 5709 Lo}
42 Yersinias 2u|sle] o] Al Fo4S 2=d]
sdch, 2 o] 4ol e A ofe g A Adg 3ha

o] 2 & ok a4lch
EPECe] £+ A& ghadhe A 8E vof feuial
¥ u]F o} opgohx] 2 19 o] Hatel FRAj0] Ho| g
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e, S o] sl ARkEs 4l
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C(u-npvlabarrw—el 739 C. jejunist C. coli®] 7H4
7ol Al= ] ggakch, o] diTte] 3teddlE FR
olvh it ‘%f“ﬂ SR sl o ol Cojejuniol
bbb ed o 2] ubell = vl & - ubnizo) el
ol FHokw oleix alop e|ifele] A5 ol o
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4.1%°0 4, 1987-1991d el = 12.6%-16.1% %
chabg d glet,

§ o
o SR

|
oln

1| fi-o]

37}

V. parahaemolvticus+ 459 Zhatef A]al o) 5| gf
=dfl o4z of Allqfell ofdh 7hele 2-3% Fofl bl 3 &
v 7] e ol Hab gl A el Al AlFelcke R T E
| g1z} A7) wl o g Aba sl Poshigelloides v <
chof ofedch =x[ube] A AL Fhajoll A ru|sl= o] wE
o] o] #2hg T el Fhxlel o Helsalc), 2
2l fekol] 4] = o 4lafoll th &l F 8 o] 3 ‘4_'.1 A=

L1=tel hafol 4= 2747 wwol DL ESE
5]

e 9

Al of T8 Fe|5 A vrt 7 —3— o7l #Heal
24z ok 4= gl C. jejunie) 55 :‘#—E]'f} E3lelzm, o
.
=

Salmonella serogroup B2he] &4 £el s} 7pa ot

gkel(Table 3, Salmonella 7153 of 53l W 4

o #A el e gldont, £ oA} 19861 3

Sie] yoaiel whakulx 2 S, fyphi o) ol A S-EHol
£

viokeh, crelo} oo vhel Salmonella

c1ore] Wlsoh gekel, Shigelle=
L':,L'L'W Ag Aol Fu| 47} Wk, C ,"e*imu'{- 5% -6 ol
S pavahaemaolvticus-= 109 ol o] Hv| %2l (Table
1),
oledwd Fu| e S hphiv 30v0ell 4], zube] Sal-

monellat= 1/12-141Foll 4, Shigelia’= 60t o] %2} 5
4 ol 4], EPECt 14 olstell 4 gokct, V.
parahaemolyticus+= 20c0 o] Abol| 4] thiLFeo] Halz|g)
c}(Table 5),

2] utelell A F-el 5| = Salmonella Foll WAAL =
3 = &9l ok Mexicod A £ 1972 o chloram-
phenicol W4 S, typhi 7+ede] Ak vkl ole] gl
2% Peruell 4] 19801 dtH Zol sl S twphi = <
30%+ chloramphenicol3} tetracyclineoll 4 e]g]
thio ) feluetel A HEelsle Sotwphi Sell StAl o
M e T8 2E&Rah, S typhi )22 Salmonella
o] WA s = )’Fﬁh_ FAE vl F, AlHels
W sl Zhjoll M 1979-19831 0] H2fdk S twphi ¢F S
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lin &-& chloramphenicolel] WAl ol F3&7} 4= Malgf

=o', 1984xd0ll H-2lgk B 135%F 757} ampicil-
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wElal auvel Salmonelia & vl A B TFt
ampicillin, chloramphenicol % tetracyclineoll w4
% Welr, cotrimoxazoleol| ts] 4= 5.4%¢] 37}
H4g & Lelck{Table 6,

Y. enterocolitica= ~13 %

1o s
Heke ol £

T 7F Hojal Al
SAuk 68.8%2] 17} ampicilline],
87.5%7} cephalothinell W4l elsicl, Shigeilase] of

4= Al ozl e oivhe Bash, st
o] Fofi= o3} 7|7} Fulld 7|72 el 7l B

azp e gajulelel A fel #l = Shigellat: o
of gatalel 4dal zlo] Saoce,

ovar 1 197841 2] ampicillin W4 &1 Jef
Vb7 Al bsbel ), 19816 o] Fof Fejyl I Fel=
dl4tel WA elgleptt ) 2 _E’-Ml AE 19884 o] % %
. S. flexneri serovar 22]
A e} a 7-2] X

al

S. flexneri ser-

e ¥l g3 57t dldelgd
A5 E ampicillin, chloram-
phenicol, tetracycline % cotrimoxazoleol] thit o

o WAl S welich S flecneri serovar 37 S

sonneit= S. flexneri serovar 12} 2 ¥ uh= 7h4-24al &
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