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Outbreak of meningococcal disease occurred in high school students.
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Abstract

Neisseria meningitidis (N. meningitidis), the causative agent of meningococcal meningitidis. It
only infects humans, which is isolated from neither animals nor the environment. Since it
decreased sharply after World War II, in late years, it is an extremely rare disease in Japan.

On May, 2011, an outbreak of V. meningitidis infection was occurred at a high school in Miyazaki
Prefecture. The pathogen was isolated from three symptomatic patients and four asymptomatic
carriers, it was identified as N. meningitidis serogroup B by Gram stain, oxidase-test, catalase-test
and polymerase chain reaction (PCR). In addition, Pulsed-Field Gel electrophoresis (PFGE) and
Multilocus Sequence Typing (MLST) were used for epidemiological analysis. Results suggested that
the genetic relationship was very close.

On the other hands, a difference in a symptom, death-to-asymptomatic, was unknown.
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1) Pulsed field gel electrophoresis (PFGE)
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2) Multilocus Sequence Typing (MLST)
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Table 1 Antibiotic susceptibility patterns of N. meningitidis.

student A B C D E E F G
carriers patients
disease
symptomatic asymptomatic sepsis DIC meningitis
antimicrobial ST R R I S R R R R
agent others S S S S S S S S
S : Susceptible I : Intermediate R : Resistant

ST : Sulfamethoxazole/ Trimethoprim
Others : Amoxicillin/Clavulanate, Ampicillin, Ampicillin/Sulbactam, Cefaclor, Cefditoren, Cefepime,
Cefixime, Cefotaxime, Cefotiam, Cefozopran, Ceftriaxone, Chloramphenicol, Ciprofloxacin,

Clarithromycin, Levofloxacin, Meropenem, Rifampicin, Tetracycline

N. meningitidis — Nhe 1
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N. meningitidis — Spe 1
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Fig.1 Result of gene analysis by PFGE. The isolates were digested with Mot 1 and Spe 1.
Lane A-B: Asymptomatic carriers, Lane C-D : Symptomatic carriers.

Lane E: Source of blood, Lane E’: Source of sputum. E and E’is identical.

Lane F,G : Symptomatic patients.

These patterns were compared with isolates in 2001 and 2003.



Table 2 Analysis results by MLST of V. meningitidis isolated in Miyazaki.

student ST year serogroup disease
A 687 2011 B carriers
B 687 2011 B carriers
C 687 2011 B carriers
D 687 2011 B carriers
E 687 2011 B patients
E 687 2011 B patients
F 687 2011 B patients
G 687 2011 B patients

ST : Sequence Typing

Table 3 ST-687 which was registered with MLST database from 1981 to 2002.

ST year prefecture serogroup disease
687 1981 Tokyo B Patient
687 1983 Kumamoto B Patient
687 1986 Chiba B Carrier
687 1991 Chiba B Patient
687 1992 Tochigi B Patient
687 2000 Kanagawa B Patient
687 2001 Ehime UT Carrier
687 2002 Tokyo, Ehime UT Carriers
687 2003 Kanagawa, Fukuoka B Carrier, Patient
687 2004 Kanagawa, Saitama B Patients
687 2005 Tokyo, Hyogo B Patients

UT : Untypable

On this table, shown in bold indicate clones that were not registered in the MLST database of July

2012.
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