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Epidemiological examination regarding modified milk powder contamination
with Enterobacter sakazakii
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Abstract: To clarify the route and source of infection as a basic study of Enterobacter sakazakii infection,
we investigated the state of contamination with this type of bacteria in modified milk powder for infants, which

may be closely associated with infantile infection, and conducted drug sensitivity tests using various

antimicrobial agents. The following results were obtained:

1. In 9 (6.6 %) of 149 milk powder samples, this type of bacteria was isolated. They consisted of 4
manufactured in Japan (6.6 %, 4/61) and 5 manufactured in other countries (5.7 %, 5/88).

2. The estimated bacterial amount in milk powder ranged from less than 3 to 3.6 MPN/Kg in the Japanese 4
samples. In the foreign 5 samples, it ranged from less than 3 to 9.1 MPN/Kg.

3. The MICgq values on drug sensitivity tests were compared. Enterobacter sakazakii was highly susceptible to
CTX, CTRX, CPZ, CAZ, CPR, CZOP, GM, MEPM, and CPFX. It showed an intermediate susceptibility to
PIPC, EM, MINO, CP, and RFP. However, it was resistance to ABPC and LCM.
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Table 1 Drug list of determination of MIC

Penicillin antimicrobial

Ampicillin (ABPC : Sigma), Piperacillin (PIPC : Sigma)

Cephalosporins antimicrobial

Cefotaxime (CTX : Chugai), Ceftriaxone (CTRX : Roche), Cefoperazone (CPZ : Sigma)
Ceftazidime (CAZ : Tanabe), Cefpirome (CPR : Chugai), Cefuzonam (CZOP : Takeda)

Penem antimicrobial

Meropenem (MEPM : Sumitomo)
Aminoglycoside antimicrobial

Gentamicin (GM : Schering-Plough)
Lincomycin antimicrobial

Lincomycin (LCM : Sigma)
Macrolide antimicrobial

Erythromycin (EM : Sigma)
Tetracyclines antimicrobial

Minocycline (MINO : Sigma)
Chloramphenicol antimicrobial

Chloramphenicol (CP : Sigma)
Quinolone antimicrobial

Ciprofloxaxin (CPFX : Bayer)

Rifampicin (RFP : Sigma)
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Table 2 Examination materials with respect to regions of purchase

Quantity of of presumed (MPN / Kg)

regions of purchase company  No.of sample No.of positive (%) 6 o1
Japan A 22 1 (45 ) 1
B 12 0
C 10 2 ( 20.0 ) 2
D 7 0
B 0 U100 ) L
sub total 61 4 ( 6.6 ) 4
Foreign
Philippines 26 1 ( 38 ) 1
Thailand 23 1 ( 43 )
Korea 15 3 ( 20.0 ) 2 1
U.S.A. 10 0
Brazil 4 0
Canada 3 0
Saudi Arabia i 3 0
Australia 1 0
Cambodia 1 0
Hong Kong (China) 1 0
Vietnam 1 0
sub total 88 5 ( 5.7 ) 4 1
total 149 9 ( 6.0 ) 1
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L BPUHH TIE CTX 250.03 ~ 1 ug/mliZ, CTRX A%
0.03 ~ 2 ug/ml 2, CPZ%%0.5~2 ug/mlil, CAZD
0.06 ~ 0.25 ug/ml 12, CPR%%0.03 ~ 0.12 pg/ml iZ,
CZOP #70.06 ~ 0.12 ug/ml 2, 3 L RIMEA D
MEPM TiX= 0.008 ~0.03 ug/ml iz, 73/ 7)<
FRILE A D GM Tid0.25 ~ 0.5 ug/ml iz, V) »a<
AT VHRDLCM TiE 128 ~ 128 < ug/ml 2, <2 O
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1) ¥ REUEAI O MINO T 0.5 ~4 ug/ml iz, 705
L7 22— VHARDCPTIE4~ 16 ug/mliz, ¥/ 0
¥ ZHUHE A O CPEX T3 < 0.008 ~ 0.015 ug/ml |2,
RFP Tl 2 ~ 8 ug/ml 12 NEFN MIC 2555045 L T\
770

MICq DL TId, CTX 1 pug/ml, CTRX & CPZ &
2 ug/ml, CAZ 0.25 ug/ml, CPR & CZOP 4 0.12 ug/ml,
GM 0.5 ug/ml, MEPM 0.03 ug/ml 3 X U8 CPFX
0.015 ug/ml L HWESZ M %, PIPC 32 ug/ml, EM
64 pg/ml, MINO 4 ug/ml, CP 16 ug/ml B & U REP
8 ug/ml L HHOEZHE ENLEF R L 72,
ABPC128 pg/ml & LCM128 < pg/ml lEfiE 2 /R L7z,
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