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The Serogroup and Antimicrobial Resistance of Salmonella spp. Isolated
from the Clinical Specimens During 6 years in a Tertiary University Hospital

Soyeon Seo, M.D., and Mi-Ae Lee, M.D.

Department of Laboratory Medicine, College of Medicine, Ewha Womans University Mokdong Hospital, Seoul, Korea

Background : Recently, non-typhoidal salmonellosis is increasing and it constituted over 90% of
total salmonellosis in 1990s. The antimicrobial resistance of non-typhoidal Salmonella gets higher. So
we described the change of serogroup and antimicrobial resistance of Salmonella isolated from cli-
nical specimens in Ewha Womans University Mokdong Hospital during 6 years.

Methods : Clinical specimens were submitted from 1997 to 2002. Stool cultures were inoculated
onto MacConkey (MAC) agar and Salmonella-Shigella (SS) agar and into Selenite F (SF) enrichment
broth. Identification of Salmonella were performed by Vitek GNI card (BioMerieux, Marcy-I" Eltoile,
France) and serotyping were done. Antimicrobial resistance test were performed by Vitek GNS card
(BioMerieux, Marcy-I' Eltoile, France).

Results : From 1997 to 2002, 594 strains of Salmonella were isolated. Non-typhoidal Salmonella
and Salmonella typhi constituted 94.4% and 5.6%. Non-typhoidal Salmonella were mainly composed
of group B (21.5%) and group D (48.0%), but in 2002, group C (12.4%) and group E (27.9%) were
increased in number. The antimicrobial resistance rate of non-typhpoidal Salmonella were 28% to
ampicillin, 4.1% to SXT, 0.2% to ciprofloxacin and 0.7% to ceftriaxone. The animicrobial resistance
rate of group B and D Salmonella showed 37.5% and 32.6% to ampicillin, 7.8% and 4.2% to SXT,
respectively.

Conclusions : Serogroup B and D Salmonella were most frequently isolated, but group C and E
Salmonella have been increased in 2002. Antimicrobial resistance of group B and D Salmonella were
higher than other serogroups and have been increased year by year.

(Korean J Clin Microbiol 2004;7(1):72-76)
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Table 1. Isolation rate of Salmonella by serogroup during 6 years in Ewha Womans University Mokdong Hospital
No.(%) of isolates

Serogroup 1997 1998 1999 2000 2001 2002 Total
A 1(0.8) 5(4.4) 1(1.5) 0(0) 1(1.1) 9(7.0) 17(2.9)
B 38(30.2) 39(34.5) 24(36.4) 9(12.7) 7(7.9) 11(8.5) 128(21.5)
C 4(3.2) 10(8.8) 5(7.6) 7(9.9) 10(11.2) 16(12.4) 52(8.8)
D 64(50.8) 46(40.7) 27(40.9) 27(38.0) 64(71.9) 57(44.2) 285(48.0)
E 6(4.8) 6(5.3) 3(4.5) 24(33.8) 2(2.2) 36(27.9) 77(13.0)
non-groupable 0(0) 0(0) 0(0) 2(2.8) 0(0) 0(0) 2(0)
S. typhi 13(10.3) 7(6.2) 6(9.1) 2(2.8) 5(5.6) 0(0) 33(5.6)
Total 126(100.0) 113(100.0) 66(100.0) 71(100.0) 89(100.0) 129(100.0)  594(100.0)
Table 2. Antimicrobial resistance rate of Salmonella isolated in 1997-2002 by serogroup

No.(%) of Resistance

Serogroup (N*) Ampicillin Ciprofloxacin Trimethoprim-sulfamethoxazole Ceftriaxone
A(17) 0(0) 0(0) 0(0) 0(0)
B(128) 48(37.5) 1(0.8) 10(7.8) 4(3.1)
C(52) 5(9.6) 0(0) 0(0) 0(0)
D(285) 93(32.6) 0(0) 12(4.2) 0(0)
E(77) 11(14.3) 0(0) 4(5.2) 0(0)
non-groupable(2) 0(0) 0(0) 0(0) 0(0)

subtotal(561) 157(28.0) 1(0.2) 26(4.1) 4(0.7)
S. typhi(33) 2(6.1) 0(0) 2(6.1) 0(0)
Total 159(26.8) 1(0.2) 28(4.2) 4(0.7)

* No. of isolates
Hod 1990t o] & AA Arda} 7hd el 90% o] &

A WS Ax Z7hsta glo] Bt X 5o B4
7h =2 3l
ghate] Ak AA oA el Ardete] 3 gt
A NG ES W3t E A9 Huz sk

CHAL U

19974 28] 20024744 6413k o] v B W ele] 9
@ BApe] AAGA BolH s94Fe] HEAY FEE 1
Ao stk W kel 4% U} e uA] 2 Salmo:
nella-Shigella (SS) ¥} #] & MacConkey (Mac)Hl #] o] 2] 3
A %3} 2 Selenite-F (SF) A A| vz A S &
2SS v A o] Al v o] FFH o=
SHATHS]. o, v B =4, =y
WA, Macel <) 2 SSEjA| ) B2
HEatA T T4 2 Macuf =] o A
USSR ] A B i 5 A
%™ TSI (triple sugar iron) A}H v x| of] 7 £ 3}o] A] 8} 3}
AT TSI wjA| o] A Al o] dZe], 13 4] & Hol
Ay H2S7F Bol& #58 ARrdaga oz o4l st
9 o] #FE5 = Vitek A| 28 2] gram negative identification

B
rE
o e

> e

[ op g flo
L o G

o9 A W odo

L
-0,

¢

ks

_4_12«‘_‘

x

2,
FO _{g
(e}
o oE o) of
oy % o
1 o

rr

o %3

2

ofN

(GNI) card (BioMerieux, Marcy-I' Eltoile, France)Z o] &3}
o BASR L. AT Arde 383 (A,B,C,D,E,
Vigl ot €A, s HEAY, S8 gelaiin
A A A A= Vitek A 28] o] Gram negative sen-
sitivity (GNS) card (BioMerieux, Marcy-I' Eltoile, France)Z
o] £-3} ¢ t}. ampicillin, ciprofloxacin, trimethoprim/sulfa-
methoxazole (SXT) 2 34t cephalosporin®! ceftriaxone2]
4742 gt Aol tis) Al stsith. eld T 594579 A
Rulebito] A wd guA ged 2AE dedE B

s

Z I

1. &

AL
tH

1997 d ol A 2002d Afolof] ] E 5945 A H o]
4605 (774%)E 7} Eeka g Ho] 685 (11.4%), th3
A 20l 365 (6.1%)] wolATt A WlF FHES
3.7% (460/12,317)°] %L t}.

2. ¥z

e

HI
H

Z 5943 group A 175(2.9%), group B 285(21.5%),



74 Mzt ofajof
Table 3. Ampicillin resistance of Salmonella isolated in 1997-2002 by serogroup

No.(%) of Resistance of Ampicillin
Serogroup (N*) 1997 1998 1999 2000 2001 2002 Total
A (17) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
B (128) 14(36.8) 14(35.9) 6(25.0) 4(44.4) 7(100.0) 3(27.3) 48(37.5)
C(52) 2(50.0) 1(10.0) 1(20.0) 0(0) 1(10.0) 0(0) 5(9.6)
D (285) 8(12.5) 11(23.9) 9(33.3) 13(48.1) 23(35.9) 29(50.9) 93(32.6)
E (77) 1(16.7) 0(0) 1(16.7) 1(4.2) 0(0) 8(22.2) 11(14.3)
non-groupable(2) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
S. typhi(33) 0(0) 0(0) 2(33.3) 0(0) 0(0) 0(0) 2(6.1)
* No. of isolates
Table 4. Trimethoprim-sulfamethoxazole (SXT) resistance of Salmonella isolated in 1997-2002 by serogroup

No.(%) of Resistance of SXT

Serogroup (N*) 1997 1998 1999 2000 2001 2002 Total
A7) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
B (128) 0(0) 0(0) 3(12.5) 2(22.2) 4(57.1) 1(9.1) 10(7.8)
C(52) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
D (285) 6(9.4) 12.2) 13.7) 4(14.8) 0(0) 0(0) 12(4.2)
E (77) 0(0) 0(0) 1(33.3) 0(0) 0(0) 3(8.3) 4(5.2)
non-groupable(2) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
S. typhi(33) 0(0) 0(0) 2(33.3) 0(0) 0(0) 0(0) 2(6.1)

* No. of isolates

group C 5252(8.8%), group D 2855(48.0%), group E 77
(13.0%), non-group 25(0.3%) 2 S. typhi 335(5.6%) % H]
FE 24 Andels)l 04498 AANAT dr R
Hi drdaks 199990 6652 7HE AAl e H A
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A}, group Co} E9] H-2] &2 1997 Z+Z} 3.2%,4.8%
ol A 2002\ 12.4%,27.9% = % 7}3}9) tH(Table 1).
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Ampicillin, ciprofloxacin, trimethoprim/sulfamethoxazole
(SXT) & ceftriaxoneol] o) 8+ A 74 AAF 235
B v e F A drdate] gaA W4 &2 ampicil-
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0.7%, ciprofloxacin 0.2%2] <=°] ] t}. S. typhi2] 34|
A &2 ampicillin 6.1%, SXT 6.1%%) 1L ciprofloxacin@}
ceftriaxone-2 WA & 12 TH(Table 2).

A +H ampicillin WA &8 W group B 37.5%, gro-
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SXT WA & & group B 7.8%, S. typhi 6.1%, group E
52% 2 group D 4.2%2] $=0| ] a1 group A<} group C&
WA o] g1t} d ol u} 2 group B Salmonellag] SXT
WA E LS 19979 0%l A 2002 9.1% =2 Z7}8k% 1
Group D Salmonella2] SXT W4 &2 2.2%0°l A 14.8% A}
o] & X9 tH(Table 4).
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