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Fig. 1. Reduction of colony count using the direct method. Colony count (0, 1+, 2+ , and 3+) at 4C and 25C in Amies with charcoal
and Cary Blair transport systems was compared among N. meningitidis ATCC 13077 (A) and clinical isolates (n=5) (B). Data
are means * standard deviation of biological triplicate experiments. Statistical significance was determined by Dunnett’'s multi-
ple-comparison test compared to the 0 days after storage. *p<<0.05, **p<<0.01, ***p<<0.001.
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Fig. 2. Reduction of colony count using the quantitative method. Relative colony count (%) at 4C and 25C in Amies with charcoal (A)
and Cary Blair (B) transport systems was compared among N. meningitidis ATCC 13077 (A) and clinical isolates (n=>5) (B). Data
are means * standard deviation of biological triplicate experiments. Statistical significance was determined by Dunnett’'s multi-
ple-comparison test compared to the 0 days after storage. ** *p<<0.001.

g, ACHERTHHCOARBE RO -DIZH L (Fig.
1A), 25C BETIX 7 HH CHIREML T 2R L2, 21
SO8ERIE, Fx ) T LT EMTH FMEEOMIn AR L7,
—7J5, WREREERR 5 Mk E 22T T, B OBk EE
WCH AL 4C CHIE®R, SHHE2SARBWMAL, 7
HEHTESIK T L (Fig 1B)s N5 OFE RIS HE R T
DD SNTz, 72, M OHEERH & 25C THHE L 72
Wit TOERKD AC O FELRABOEmZR LA, £
DI AC OB LI L GRAWET L7z,

2. TEEKICK 3 EH0mkEH - REBEDOERH
BEEEICL) 7T I-AFHEF ) TLTEBONFGIE
W, 4C THER, 7HH T TERMHER SN0, X
DR BB A MERT A HI TR ML 2. ATCC
13077 kSR S 77 I — A B XL O F v U 7 L 7
T, 4C THER, D ICERKI3SHETRASLED, 7
HHTHZNZN10% B L 3% OARIPHER SN (Fig.
2A)c LA L, 25C THEHE L72¥AiE, BJj ok &
b1 HHTHED25% R F cAERE» WAL, 3HHD
FEGAR A 1% LTI L7z,

—7, BRSHitR GRR) 2EhEhT I—XFHE v

54  HARBRMAEDSSHEEE Vol 31 No. 2 2021.

)7L 7RIS L 4T CiE LA oA REE, 1T H
HT50% BIEE TP L, THHTIZ10% U F2RLA
(Fig. 2B)o L22L, Z®7 HH® 1L, B osikss
TR OGRS S, BHRELL T 2R3k bR S
720 F72, MG oW%RE % 25C T L7 A 0
1Z, 4T THE LSS LTHES2ICEA L, THHT
EETOMPHBREEN T 2/R L7z, Erikofiig, B
BOHEEZFTHHDOTH o7,

%z =

BRI & E N HREROEFTPENIGAE L, KN
EFEOMAEBFRNCEEEZ MIZTT I ENMLNDY, ZD7D,
WERDOVERNIS U2 ik e OMEHIMO TEETH 5,

KEMAEWERIOBRMEYFE< =27 VITBWT,
N. meningitidis DRBASE b N L IHE A 7 7ok, %3%
RO LW Ok @ L7727 I — AR TR T 4T
PEARENT VB, ShFEA ST I — A% v CORGE
L7zAE 8, Mg BR8P L D ATCC 13077 ¥k % 4T £
FL2GEOAEEZ, 256C TRELZZBELILL T, K
BRGNP 3B Th A e 2 ML, s o



N. meningitidis D¥i%E5: DR 111

MEF v ) 7L T7HBTOMREI NI Eh D, 25C REF
LI L TAT RAFCRBEARR O 2 2 RBPMET L2 & T
HOR@SEH S h, ARHBOBR»r R 2T &R L
THEVEASE 2 5Nz L7zt T, 4C 12X 5 —HE oA
THhE, M O%ER; T N. meningitidis D EHRE %
MEFFCE BT LARIBE NIz,

—7J7, Wasas 513%, N. meningitidis DAF NG R &K
OEET I = AHWEMHL, FRMAE 1 HHTER»IE
BEAWPT B EZMEL TS, SO TR
B E RO RS EW D, RroERBEERL D
WHEPE I T E T & 2w as, ATCC 13077 ¥k & B IR 23 BE#% 5

ez i L7232 OfR S RO 250 btz LaL,

Al BRREERRIC B 2 AR B O RS, F—ORFR
ETHIET I —ARHE T v ) 7L 7EHTIEIZRBEO R
ENZ RS S EBH SN o 72hY, RO Y Z
DRVHRP I B 2 EDIRIBENT, T, SHOERFET
WREZWIEZ AW HETH - 7205 BES kOB #EET

RoNTFERDS, AT TNOHMERNRZNSE5Z LT,

25C A7 7 HH CHORUB A E A —FED LM L 72 & LT
AW ZE LN LW REMEAVRIR S Nz,

& B

N. meningitidis %7 I — AL F v U 7L T EHTA4T
PRAFT 5 ik, ReBARERIAERBUL A § % 25, 25T
BRAED )5k & I L CARW OICR A s/ NBICHIZ %7280, KW
DOITBMASZ B E LZWRICHEHTHEEEZ BN,
L2L, AT TNOHEMRN®EZRNT 22 LT, Bok%
Hidh T 25C RAF T 2 b AW oML kL LTiff s h
5o

SHEE  ANWFZEIE, AMED @ %5 JP20fk0108071 @ 37
%%%U—f:o
FIRAER : P REFRMHR Lo

1)

2)

4)

5)

7)

8)

9)

X ik

Campbell, H, V Saliba, R Borrow, et al. 2015. Targeted vac-
cination of teenagers following continued rapid endemic ex-
pansion of a single meningococcal group W clone (sequence
type 11 clonal complex), United Kingdom 2015. Euro Sur-
veill 20: 21188.

Lujan, E, K Winter, J Rovaris, et al. 2017. Serum Bacteri-
cidal Antibody Responses of Students Immunized With a
Meningococcal Serogroup B Vaccine in Response to an
Outbreak on a University Campus. Clin Infect Dis 65: 1112-
1119.

RS, KRVE B WO, . 2018. 2013~2017 4F
F T O HPE RN IS 1A &SRR O [ PYAE B 5k 98 1 oD 1L i 4
W & O P 2T, B ERASERT e R
B IASR 39: 3-4.

AR, B mE HEREZ, il 2011 HIFEIZB T
R YN ok i e N E VA% S T AT )
TAE AR TR TASR 32: 298-299.

Apicella, M. 2020. Microbiology and pathobiology of Neisse-
ria meningitidis. Up To Date.
https://www.uptodate.com/contents/microbiology-and-path
obiology-of-neisseria-meningitidis 2020 4 6 H 30 HHIAE.
Wasas, AD, RE Huebner, KP Klugman. 1999. Use of dorset
egg medium for maintenance and transport of Neisseria
meningitidis and Haemophilus influenzae type b. J Clin Mi-
crobiol 37: 2045-2046.

Ajello, GW, JC Feeley, PS Hayes, et al. 1984. Trans-isolate
medium: a new medium for primary culturing and trans-
port of Neisseria meningitidis, Streptococcus pneumoniae,
and Haemophilus influenzae. ] Clin Microbiol 20: 55-58.
DeMarco, AL, LK Rabe, MN Austin, et al. 2017. Survival of
vaginal microorganisms in three commercially available
transport systems. Anaerobe 45: 44-49.

Stevens, DL, AE Bryant, A Berger, et al. 2011. Clostridium.
p. 834-857, In: Manual of Clinical Microbiology, 10th Edition.
ASM Press, Washington, DC.

ft

G

Vol. 31 No.2 2021. 55

x
Tl

ERNGYRERYE

4
5



112 NPT R - A

Assessment of different storage conditions for Neisseria meningitidis survival
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Appropriate preservation of fastidious bacteria is required during transport because bacteria examination depends on the
viability of bacteria in clinical specimens, which can be affected by conditions such as storage, shipment temperature and
transport media. However, limited data are available on the storage conditions for keeping the survival of Neisseria meningi-
tidis. In this study, we aimed to evaluate the ability of different transport media in maintaining the viability of N. meningiti-
dis. Swabs inoculated with bacterial suspension of either N. meningitidis ATCC 13077 or clinical isolates (n=5) were stored
in two transport media, Amies with charcoal and Cary Blair for 7 days at 4°C and 25°C. Both direct and quantitative methods
were used to assess the number of viable cells. With the direct method, swabs were directly plated on chocolate agar fol-
lowed by colony count. While with the quantitative method, swabs were first floated in sterile saline, a portion of the bacte-
rial suspensions was then plated on chocolate agar, and colonies were counted. In both methods, the viability of ATCC 13077
kept in Amies with charcoal showed a milder time-dependent decrease at 4°C, compared to those stored at 25°C. Similar re-
sult was also obtained when Cary Blair was used; however, it was possible to be strain-dependent. Our findings indicated
that the viability of N. meningitidis was maintained in both Amies with charcoal and Cary Blair and it will contribute to fur-
ther understanding on the right condition for the shipment of N. meningitidis.
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