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U7 NVE A LPCRZE AW BEERETGERED 5 D3OI~ G

A FEPR WA ASe, BB LI EHE B, gk 7R, AU MRS
MIREREI AL « mif  Zo)

(RBEVEREIRA BRI NE, BENEA I (Neisseria meningitidis) |2 X D2 BIMEEYYE CTH Y, —HITEERIEREZ L5 &0
HDH. I, NEFRRITERDETT 2560, BHIFHOREMLME SN TND Z LA D, BUERMRAKRIEA KD
BND. AWFFETIE, HiEEEE L7z 3 MO ERAE 102~108 CFU/ML 4 — % — Tl L 7= 5 BDWIE AR RS LIZ B Es
ZHWT, WHO ORiti~ == 7 /Wit~ 72 U 74 A 2 PCR (WHO ) TOBEIREAEOMIE Z T L, EEROBHE
ZRE LR IS T E 2202 WGE L7z, £ ORER, BEER AT I CHEIR A 3 23 98,425~118,523 CFU/mL F2HEEAF(ES
HUE, U7/ A LPCR THRILTTRETH H Z LMW LN E -T2, —FHT, ¥ 7 —~—F U EREM A2 V-85 L
95 &L 139 500 £i545 > Tz, LarL,  DNA Ofifii<> PCR D SRAFZE T 72 ER KL 2 5100 5 72 O DRt O 4%
Hiz+micd v, ikl OHEZITH> 2 & TWHOED Y 7 /0% A 2 PCR FH R IEBEBSE FIRHUYE O GEH R AL 125 T

LT LR ENT.

F—T— K BEKE, VT LZ A LPCR, 2 DK, MR

X C ® I

R ERMEREAR IS B RYIE 1L, BRI B (Neisseria meningitidis)
12K DR EEPEEYLIE & UC, ARE SR SUT MR & O M
BEAL s B SN D EYME TH 5. IR IZ2~10H
CE¥4H) C, BEMRIERICIX, SFm, 68, BEIRREOE
Koo, FEE, kR, LR CIIRRMESEEZ L,
B ER]C IR, g, BhAE R L, JEE bk LR
BEOHIE, 3 v 7 ONIDIC (Waterhouse-Friedrichsenit
BERE) ITERTEZE2NH DY . BFAE TR T3k
FCET, b hOBPECINEEHIZES L, RREGEC LR
BT 5Y . ZHETOEFREN D FERICAD 0N
BIEG ) A7 BEmnE S, FRCIERAETEZ LTV 58
BITIFEM B~ DEEDMHETHHY .

HHEDIE, F/E—=U—L R Ay, KA ey
R ED KRB~ XX ¥ PV v 2B DR IR RS
EYIEDT U T LA 7 B AEE LT KBRS T 5
72012, WHODHiAE~ =2 7 A3 [ITESW U TV & A A
PCRIZ R (WHOIE) OMHHEEEIC W THE LY . L
2> LBECIE, MIKFER L 7 BB R RIS 3 2 i R
DRNE DI ZAT-TEY, KM E 2% < G AT (EHR
SOMHFHR VY, 9 DIWWEZR &) 12 2 M OB E T
fToTWew, FEERIEIEMEFIRA EHEMEDOT v h 7 L
A7 NRE TGS, BME LG L L KB RE 21T
CENEESND.

ABFFECIE, KHBRAERICBREBEE T, JefTHres
THHEH SN TND 9 BWIRE A RREE L, WHOIEIZ K

BT H A LPCRIH R TORMHRE 2 J@ L, Bk
IS TE AW ERIE LD TE O REWET 5.

E B F &

1. SRR D/ER

IR AEFAHK 20mL 2 HVWTER S 34005 9 BWE
ZER L2 BICERIRA L, 1800 pL Ik @EF = — 7\
SIELT. I, Ho0UHT a 3 b— MNERRCHLS
& L7- BAEREIRZSE (NmB) , Y BFEBEIRZCE (NmY) |, #¢€
PRI A REREIR 2 1 (NTNm) % Z4LE 4L 2 mL OE A B
BHKICIRE S 7z, K RBE 2 McFarland Standard (3 A
AP A« A A a—Ffh) THWE 4|26 bW 7o Rk
200 uL ZPEE T = — TN E L2 ) BWRIZIRM L= 6 O
ZRHUMRIRE L7, 3 EREZ N ENOELRIEE 10 505
107 fFIC RN L, EHEBRZWIEICENLE, Nm-Bl 2
5 Nm-B7, Nm-Y1 75 Nm-Y7, Nm-NT1 >5 Nm-NT7 &
L7z (K1A) .

F 7, BlESETENENORIEREREER 2 AR LT
a2 2 L — NEREICEAR, 36°C, 24 RfiiE5 L, BEL
Foan =—HERE LS D DSRISTRIN L 7= &3l 2E o 5
BAERE L.

2. YT /VF A A PCR X% RO HRHRE ORIE

1) SRk 5 D DNA

B EE OB AR R KO & LT 9 A0 1
mL 75, QIAamp DNA Mini Kit (57 %7 4t) &AW
DNA Z i L7z (X 1B) .

o UM R 2 I v B — B AW I T A 2

169-0073 B ATHLHT1E X H AMT3-24-1
b IR R 2RI v X — AR
o [E N YLERFTE AT
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I i (£1800pL)
200puL \
£ O 55155
100uL ImL
— - % ey | |
BRI T U7 IHE A APCRE RV
- i | RSB BRHIBREE DB BB EE DRIE

CFU{EJ

1 BEA DR (A) L RHEEORIE DT (B)

2) U T ZA 5 PCR TORHIEREDOHIE
filitH L7z DNA2 pL % FH\C Superoxide dismutase {811
(sodC) fHIG A X% —/7 > FE LU T H A L PCR %5

L7, 794 ~—=LPCR &ML TiE, WHO ¥
WZREVS, RS L OSRERIC W TR Y L RIRET,

HIEZ IR > AT A0 BEIfEHTIC LY, Ct (Threshold cycle)
EZEDEREIToT. 10 [F235 107 fFICRIIAR LT 3
FEDOBERE R B O BLE 2 2 EnFHY o 7 v e L.
BEHY- T L%, 96well FL— b (FA4 7T /nd—
AP 4h) IZENEN 3 well TOFBL, VT AZA
A PCR i Liz. F£7=, 4 well ® CtEIXFEEEETIC
FNEn 1 7 ey b UTHEBEE ATV, C D B
EDERTHD 35 A 7 M2 an =—5z R R
ELTHRI L.

3. BAREEHE OB BRE O flE

PR L7 & B LU I3 KO MERT IR & LT 5 AW
100 uL % Bl BRI CTH 5 & T —~ —F U FEREH

(BD #) 1T¥AF L, 36°C, 24 Riksa8 L, BEHL/-an
=—0 5 BIRA®, FEY], LR, OME L7 IEMEO

EWEBIRAFE S L TH U ML (®1IB) . an=—%
DFHIIE, 10~29 @A+, 30~100 fHZ++, 101 fELL L%

& L7 BEEREE LT Lz an =—aKk
D3 an=—727 ¥ AITERL, MALDI Biotyper

(Bruker t1) CTHEME[RE&EIT 72, EfFEAEE D=
— LISt o> = 1 =— ¢, MALDI Biotyper C & fi[a] & %47 - 7=.

& ES
1. FEURIRICE T 2 BIEREE
Tl ST 2N E N ORIIBER B FRER I8 F 40 2 Bl
B (mr=—JgRdAL, LUT CFU &I9) (X, NmB,
NmY, NTNm 7%, Z#F74 3.9x10°, 2.9x10° 3 LT 4.1x10°
CFU/mL CTHo7=.

2. Y7 Z A A PCR % B R EE

BRI U, A U 7 A48 %% (CFU/mL)
ZREEC L, U7 AZ A LPCRYVATAMBY 7 F =7
O HEFRATIC L0 HIE U7 CHil % fitfih & 32 i & X2
WZR L7e., BKRITRT K ) I2ZNE IR EREL030.99450° 5
0.997 L 72 v, BEABIEMEIIBIL T, Fin, REERR A
W TCHEZ3S5 & 72 HCFU/MLAE PR A & LTk 7z &
Z %, £RZFhI118,503 CFU/mML (NmB) , 98,425 CFU/mL

(NmY) , 118,523 CFU/mL (NTNm) &7p-7=. %£7/=, &
PEXHHR & LT 5 DIWIRIRIR O CHEITHIE S 472> 7z

3. BHUEH A W TR HUREE
BRI 2@ UE L B TR R L, BEEK R =—
BV NLIEED A, SHOBERENTRLY, 10354
PO E T+, 1005 BRI D+, 107 (A BRI+ Th - 7=
(£ 1) . ZOZENBEUBENIC 2.8x10°~4.1x10?
CFU/mL DOREREARE MFAET AU, JRIRESH TR AT RE
BHHZERRALNE IR FT, 3 HOMIERETRE
2= — DA AR RERFEII R e o7, s
IEHOBIRO 2 u =—NRE LN, T4 LTHE
ATEBEIRR B 2 v = —9 T2, MALDI Biotyper T
Neisseria meningitidis & [R/E Sz, ENLSO a1 =—[3F,
Ligilactobacillus salivarius, Limosilactobacillus fermentum &
FESI, INULIXFERETH-o (K3) . £z, Bt
HRE L TO ) RV, SIS B R Fibk = e =
—IIHE Lr o7,

£ =

I MWRICHEIRAH 2N L= b O 2 ik L, U
TIVH A L PCR F5 X ONBIREH CoOR 5 E AW 2
P A P U7, RS 1T 98,425~118,523 CFU/mL
Thote. —FHT, BREHTOREREE ORI
1%, 2.8x102~4.1x102CFU/mL T®» v, KHFEDY 7L 5 A
2 PCR MHRIL, B85 &l SRR 28 500 f5 R4S 5
fERE e, LaL, AREMEOMIRITMET S L7
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2. UTILZA L PCRIHEARICEHT DIINBEIRREE (CFU/ML) (263 2% CtfE

3. &7 —~—F CEREEHICEE T DHIREREH = 0 =— (KH)

BER B R 2 R L 72 @ LR U & Cfi> Tk b,

DNA il RE D SR8 5> DNA K5, PCR OFMFAH /L

RHEIE 2 /D 5 2 O OB ORHIT DI H L EE XD
Nie. Fio, BEREITHEE T 18~24 FFREET 2
23, U T L H A L PCR TIEHIE E T 4~6 REHIFRE TH 7~
2L OEE —EICRETE 5. 20720, WHOIEIZL D

U7 vH A 5 PCREHRIL, BB A Y Y —=

LTV 2 &mb, BRYERPIEORENED IR < K
512 RHEGI OB O RBRIRREIT O BBEDH D

=R TIIARAERbNS. £/2, WHOEIC LD U 7L
4 A I PCR I HI SR I RASE B 0 MG BRI LR 3T, HRi
B AR IR B O R E T, IEFERLRI e & o iEH
HMEIZIRD. FOFD, A7V —=2 TR LT
BRELFEM L, HBEETHELNERICOWTIE, R
R R A FEM T D EANEE L EBE I BND.
AWFFED Limitation & LTAZ U —= i OMIE L
LT, 9MBWEPIKIETHD DO 217> TN &
NETOEND. HIBWVRIE, 580 OEJ7IC L0 AR
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K. B7 =~ —F R THRE L7 BEIRR Bk = o =—4

+:10~29 {#, ++ :30~100 {&, +++ : 101 fELL L

WENRRKE SEBT 52 ENTREN, BEEZ Rk
BERH L. Mx T, ABETdHDME (Neisseria
gonorrhoeae) TIFWHEAA T 7 DA 5 3R L D S IR
ERENZELHESNTNDY . IPRNEEAZ U —=
YIREOREE L THND 2O, BREHROBRETET
T, D BIWEIRIR OB 1536 K OWHER oy & oDk
O a2 F T HMER DD, —FT, 2BV
BRIAEETH Y, HRH CREIZERREZIT A 27 & OF|
Ry, REFTIRE 72 & OB EREEICEE L T
WIEB THERIRFTRE TH L Z LB AT Y —= 2 THRED
MR E LTONWRAFIFATE 5 K5 ICE&FEHFL T
<.

T & ®

BESRCHESE L7= ) 7V 2 A LPCR%Z A 7= BEIF A B b HH
RIE, O MWEIRIRIZR LT $98,4257> 5,118,523 CFU/mL
BREGENTOIUIREAECTH 7. LLARERL, B
HUREE D JUCHER D b DEEFR L & Hefie L THIS00f5 KV 2
DD, R & RIFEREBUE D SRR 21 TR R O
M b &R L OFR 5 2 & CRUBLIS T RYYE O Ui AL
WIGHTE S Z LRI SNz,

X i

D A @A - =B E R E R E,
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000137
555_00002.html (2024 47 H 5 HHI(E. 7254 URL I%
EREEIIHIH O et B 2)

2)  ESLREEEREIFRE - A AT mxbii R — A=,
https://www.niph.go.jp/h-crisis/bt/other/38detail/ (2024 4
715 HBUE. 72367 URL (34 F 72135 O Al REME
B&d D)

3) World Health Organization : Laboratory Methods for the

4)

5)

6)

SR (NmB) Nm-B1 Nm-B2 Nm-B3 Nm-B4 Nm-B5 Nm-B6 Nm-B7
WINE % (CFU/mL) 3.9x108 3.9x107 3.9%106 3.9x10° 3.9%10* 3.9x10° 3.9x102
BERRERE a7 =—3% +++ +++ -+ ++ ++ 5

SRR (NmY) Nm-Y1 Nm-Y2 Nm-Y3 Nm-Y4 Nm-Y5 Nm-Y6 Nm-Y7
IN#E % (CFU/mL) 2.8x10% 2.8x107 2.8x10° 2.8x10° 2.8x10* 2.8x10° 2.8%102
BERR R 7 =—3% +++ +++ +++ ++ + 3

FERA (NTNm) Nm-NT1 Nm-NT2 Nm-NT3 Nm-NT4 Nm-NT5 Nm-NT6 Nm-NT7
ME% (CFU/mL) 4.1x108 4.1x107 4.1x106 4.1x10° 4.1x10* 4.1x10° 4.1x10?
PR EEa g =—3 +++ +++ +++ A+ ++ 3

(S s 9 INE
WINE# (CFU/mL)
BRI = — 2 | MRS
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Application of Real-Time PCR for the detection Neisseria meningitidis to gargle lavage specimens

Tsukasa ARIYOSHI?, Yumi UCHITANI?, Rumi OKUNO?, Isao YOSHIDA?,
Jun SUZUKI?, and Kenji SADAMASU?
(Reviewed by Hideyuki TAKAHASHI)

Invasive meningococcal diseases (IMDs) are infectious diseases caused by Neisseria meningitidis, and some cases have serious
outcomes. Since this infection has been reported in outbreaks and can rapidly worsen, rapid detection is required. In this study, the
detection sensitivity of N. meningitidis was measured using Real-Time PCR according to the World Health Organization (WHO)
laboratory manual using pseudo-gargle lavage specimens in the concentration of 10°~10% CFU/mL prepared with three purely cultured
N. meningitidis strains, and whether the WHO method could be applied to a rapid detection for real patients was verified.

If pseudo-gargle lavage specimens contain N. meningitidis at 98,425 to 118,523 CFU/mL, they could be detected by Real-Time PCR;
however, the detection limit was inferior to that of the culture method using the Thayer—Martin medium. However, the method should
be developed further to improve the detection limit, such as DNA extraction and modification of PCR conditions, indicating that the
WHO Real-Time PCR detection system can be applied for a rapid detection of real patients suffering from IMD when combined with

the culture method.
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