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Moraxella catarrhalis W IEGSRE O B2 ENBAENTH D, SHRERIZE W THEEHE O BINAE
BEND, TOLOREEORBREIITEEEL 5555, v M) v o2 ATV —F— 1 & VLRATRERAE < 2
A7 ba A b1 — (Matrix-assisted laser desorption ionization-time of flight mass spectrometry :
MALDI-TOF MS) R4 bW PERUANDFEF B 022k Ehtnk v, £ 2 TRIFETIE, W
EFX v M EMH L7\ M catarrhalis Offi S FE N FEO K Z AT - 720 WML M. catarrhalis 300 #k&
FOMOKEFE 144 ¥ TH 5. i 5 [FE J: & LT, butyrate test, 2 Fi¥ @I A H B X 0 hockey puck
test ® 3 LRI L 720 HFHABICOWT, MEB LI OREZH L, Zh2FhoRE )7 :% 57l L 72, Bu-
tyrate test, JEINFEHIZEE DS X O hockey puck test DIREE - FREEIX, ZN 2N 100% - 99.3%, 98.3-
99.0% - 83.3-84.7% B L U97.3% - 973% TH o 720 BIEEHOIEE M IR MBI & I L 72556 12K
<, HEIC—WEEE2 T 5 2 LR ETH A, —J5T butyrate test & hockey puck test i&, —HEDwiff
BV TR &R0 SNz, EE - FFREEDHICSHB% THY, HHEEICLENR TV, KKE
ZBWT, Pl edmE 2 LB E L butyrate test & hockey puck test (3RS « JFREE B X ORG24
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1. FHEMSLUOEESRY

2011 4F 2 A5 2018 47 2 A F TITH U AR E R HR ook &
BB COB SN2 Wk44 B2 L7 2051
MALDLTOF MS (7V4—¥ %8 s #kaatt) 2w
ER, LEIZS U TBBL Crystal GP(HANXZ b - 54 v
¥V ) Erapid ID 32 STREP (B4 21 2— - I x /8
RS THHMZEEIT o 72 MHBEHROMNRIE, M. ca-
tarrhalis (n=300), Moraxella nonliquefaciens (n=3), Nelis-
seria spp. (n=34), Haemophilus influenzae (n=10), Haemo-
philus parainfluenzae (n=3), Haemophilus haemolyticus
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(n=1), Haemophilus parahaemolyticus (n=1), Escherichia
coli (n=5), Enterobacter spp. (n=4), Klebsiella (Enterobac-

ter) aerogenes (n=5), Pseudomonas aeruginosa (n=4),
Acinetobacter spp. (n=9), Staphylococcus aureus (n=8),

Coagulase-negative staphylococci (n=25), Streptococcus
anginosus (n=1), Streptococcus salivarius (n=6), Entero-
coccus spp. (n=7), Lactococcus garvieae (n=1), Corynebac-
terium spp.(n=17) & L7z. BEERRFEIZ 10% A F 24 I V2
IR S ek, T 25 T80T ICHRRAE L
72

2. RAEFEDILE

1) Butyrate test

FELZIO0=—2 )BT L, $9W LR 2N
KTESETFL—bF T4 A7 (AXYIT V) IC8A
L, A AP ERELE LG, WELOY G %
e Lrzo WEREMIZ 5 5, 1043, 15438 X U° 30 45 & ki
FYLS I L7z,

2) EIRE L V72

MBC # 3 2 L — FEREH (BORRIETHE) 7T v
AFERER M (ka7 v ) O240F e L7z B
B PR % DR AR B AT K WS McFarland No. 0.5 O 123
L, AEBOWHELE 1 ARy P40 10°CFU LR % X
9 10 uL 20 F L7zo 35T T IS BTG L 725, H
HWTHOBRFIRRZHE L2 20— BEF LA %
W, BE Lot rBMEe g L.

3) Hockey puck test

MIEIEREEM FICRE L-au=—%, ASEZ2HVWTE
HELLD—FIIWL, auo—RIRZHE-7-F THM B
N E) P EHER L. 05ecm L EZ0F FORIRT
BB a3, FnlsbEEEE L.

& R

1) Butyrate test # AV -EIERZR

Table 1IZZNZNOREEERHIC & > THERIG 2R L7z
¥R % /R L 720 M. catarrhalis T3 5% T 9/300 (3%), 10
537C 235/300 (78.3%), 1543T56/300 (187%) &%V, 5~
15 2 LNIZ SR DS BUS & 7R L 720 A. baumannii 1238
T1IHROA 15 55 ThattzxR L, 30 4-1%(21& M. nonliquefaci-
ens 3%k, N. flavescens 1#k, A. baumannii 3%k, A. junii
2 ¥k, A. nosocomialis 1#k, P.aeruginosa 2#k, S. aureus
4 ¥k, CNS 14 Bh stk & 2 - 72

2) RN EAVERAERESR

Table 1 I25H L72#E% R L72o M. catarrhalis i MBC
Faal— MEREMISIZ 20 MEETL, 77 A TER
AR IE 297 MRIEF L72o M. nonliquefaciens \&7°5 ¥ /N
A FERERRMICOA 2HFEE L, Acinetobacter spp., En-
terobacter spp., E. coli, P.aeruginosa |23\ Cji;Hiic
REVPBROONMDDH Y, H influenzae 1375 YN X 5
FERAERHIZ 1 BREE DD b7z,

3) Hockey puck test

Table 1 2Bk % 7R U720 M. catarrhalis Gl 292/300
(97.3%) 23kt & 72 0, N. flavescens, N. perflava, H. parain-
fluenzae, C. pseudodiphtheriticum 2B W TEFNZFN 1
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FTOREE o 72,

4) BEIEERDILE

BHALEOKE S X R EEL, butyrate test 25BJ5 &
H—Fm <, 100% B L 1U99.3% #7% L7z (Table 2),

%z =

CIEN O FAE W T 5 IEE 5 M Neisseria  spp.ld M. ca-
tarrhalis [F#f Gram BETEERTE O TLHE % /R 3725, FRME kNl 2%
F % B S IPIR AR GRE D R & 1E— RIS e 5 kv, 20
Fy, WAEW & L CIEAES % IE9REME Neisseria spp.& M. ca-
tarrhalis \XWIREIC SN S 2 L BEH D %o M. catarrhalis O4FF
ML LT, ¥ 5 —ERlBRGER Y 77— RO
IZ B-lactamase X EEAT H Z EHBHIHLN TV DY, T bl
M. catarrhalis #5835 ECTIZEELREHME WZ 575, Hf
ET HIZIZE S %\, Clinical and Laboratory Standards In-
stitute (CLSI) M35-A2 DA A4 K54 Y2 BWT, FlE5ElR
EDZDDORERE LT butyrate test 2R T 5 2 &
IR ENTWD, M. catarrhalis 12, 7aErzuanaAf v K
VTF VL= NGRS LBELETCHLTFL— M AT
T—Y¥rELETHEENTWDLY, Butyrate test &, BODE
52575V — b ATI—EOERICLY, HERELAAL >~
PV L RRTOMBEI L LESZ 23 5 O %
L LTWwAY, fiod Neisseriaceae D% { DR TIZ Z D
BEMARMARETEREZR IRV EMS, ENITHRE %
5,

L, TFL— b - T4 A7 OWREHMICINZ, fERATD
C & 72 M. catarrhalis [7) 58 J5 5 O KL - 5 54 B 0 5¥Af 2
f7572 (Table 2),

TFL—1+ - T4 A2 M W72J51TIE, M. catarrhalis
D 783% A3 10 4 LIPS & 22 0, 15 43 DIAICIE 100% T
L oz &, KEB L OREEWT L EN-E
BRI THH LT X bo A baumannii D 1D I 15 55 Thy
e o7 LIZB LTI, Perez 5 DOWFZEIZB VT, Acine-
tobacter spp. TlZ7FL— T A7 5 —BIEWEAGAH I N
TBN?, ZRICXoTHMEE oz ELONL, RN
15 73 CTlE, KK 100% - JFEEE 99.3% THh - 7225, 30 4
TUE, K 100% - HF L% 81.6% T & - 72. Vaneechoutte
5OWIFETIX, M. catarrhalis YI7+® Neisseriaceae %, P.
aeruginosa, S. aureus, S. epidermidis, Candida albicans
DOWHEIZB VT, butyrate test Btk RIE % /R 3 HRATFED 5
N LOWENDH 72, INLORRERTR-ET, 7
FL— b - T4 AZEHEED D RHENAE LA A DR A D
B85, HAMTHHT 253 NERHZER LT E2WI L,
MHEAEC D PO Z R T WHAAET 2 2 &2 AL RITh
X756 v,

BIFEHZ W27, WIS X - Tl HICRE L
bR, ELEH0—HOFEMIZEE LbodRmo s,
Vaneechoutte & 1% Neisseria spp. DFEIRWHEIRE LTT
sy V=T I FEERL, ZREEMIRINL 72 Morax-
ella BIRFEH A MED, MEREZFFMIL T3, ZORF%ETIE,
TV —=VTIFIMAT, Nrasxfyy, PIANT
VA, TYRTY Yy BOPRWEERNGIZL, M catarrhalis
TlE, INSOPBEBICH LT TH 52 & ZEHL TV
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Table 1. SRR & )7 C OB

. Butyrate test Selective media Hockey
Species . . . . MBC chocolate  Branhamella puck
(no. of isolates) S5min  10min 15min 30 min agar agar test
Moraxella catarrhalis (300) 9 235 56 — 295 297 292
Moraxella nonliquefaciens (3) 0 0 0 3 0 2 0
Neisseria spp.
N. flavescens (17) 0 0 0 1 0 0 1
N. macacae (2) 0 0 0 0 0 0 0
N. oralis (1) 0 0 0 0 0 0 0
N. perflava (9) 0 0 0 0 0 0 1
Neisseria sp. (4) 0 0 0 0 0 0 0
N. subflava (1) 0 0 0 0 0 0 0
Haemophilus spp.
H. influenzae (10) 0 0 0 0 1 0 0
H. parainfluenzae (3) 0 0 0 0 0 0 1
H. haemolyticus (1) 0 0 0 0 0 0 0
H. parahaemolyticus (1) 0 0 0 0 0 0 0
Acinetobacter spp.
A. baumannii (6) 0 1 5 0
A. junii (2) 0 0 2 2
A. nosocomialis (1) 0 0 0 1 1 1 0
Enterobacter spp.
E. cloacae (2) 0 0 0 0 2 2 0
E. kobei (2) 0 0 0 0 2 2 0
Klebsiella aerogenes (5) 0 0 0 0 4 5 0
Escherichia coli (5) 0 0 0 0 1 1 0
Pseudomonas aeruginosa (4) 0 0 0 2 4 4 0
Staphylococcus aureus (8) 0 0 0 4 0 1 0
Coaglase-negative staphylococci
S. epidermidis (22) 0 0 0 12 0 0 0
S. haemolyticus (2) 0 0 0 1 0 0 0
S. lugdunensis (1) 0 0 0 1 0 0 0
Streptococcus anginosus (1) 0 0 0 0 0 0 0
Streptococcus salivarius (6) 0 0 0 0 0 0 0
Enterococcus spp. 0 0 0 0 0 0 0
E. faecalis (5) 0 0 0 0 0 0 0
E. faecium (2) 0 0 0 0 0 0 0
Lactococcus garvieae (1) 0 0 0 0 0 0 0
Corynebacterium spp.
C. accolens (1) 0 0 0 0 0 0 0
C. amycolatum (1) 0 0 0 0 0 0 0
C. propinquum (3) 0 0 0 0 0 0 0
C. pseudodiphtheriticum (3) 0 0 0 0 0 0 1
C. striatum (9) 0 0 0 0 0 0 0

Table 2. % HEDOKER X OFRRE

M. catarrhalis grew on selective

Butyrate test Hockey puck test

media
Sensitivity (%) 100 98.3-99.0 97.3
Specificity (%) 99.3 83.3-84.7 973

5" G4 OfFZE TR L7 MBC 7 3 2 L — FJERES Y= VT I FRERF L L TEENTNDL20, M ca-
Wicik, Nrvavw4 vy, NIANTYL, TRV LT tarrhalis LIV 0 Neisseriaceae, Gram Btk 3 & OVE# @
I FNEVSEBIFIVE TN, 79 02 FERAEREBICIE, REVFMH ENEHEE 2o TWDH, BHMEER % &0
TAKRTY)Y VB, MIANTYAL Nravfvry, Tk Gram BEHERBRHEPEE L7201, IS ORI, Moraxella
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BUNDIIENEAERORE 2 HH T2 2 EBHNTH D,
Gram FEYEREE 2 3065 5 20 O BIF PG TN TV vz
DTHhb, 72, BIRFEHOKE X 983%-99.0% TH - 72
B, BFEEIX 83.3%-84.7% &, Mk IR L -GARL, H
EFCIHHZETLEV) HTHS > T,

Hockey puck test Ti&, ik & MEkIC M. catarrhalis C
Btk &g Sz b o, MW TR L 8 S 7 HKRD
D HNThS, K IT3%, FEREIT3% & RiF e kifx
RLTCW7e, ARAEIREY:, 3 A MHEIZB W Tk & kb
BULENTWSE —HT, Juo—3HnLIcliclLe
HTER, MEBOTHICL > TRERICNT Y FBMTLE
)T ENDH D, LTI, BREREEOFME R SHEL
W\ 23, hockey puck test 13 & IR HEDELE A L\ 72012
btk Rt 2 _3 2 LD S,

S OMETTIE, KIS M. catarrhalis % 5 %S
APPHEIK L, ZORE, 7FL—1F - T4 AZERE
¥EREC M. catarrhalis #[HET&E 5 2 LHURB I NIz, Ly
L M. catarrhalis DRSEIZH L, btk Bt A mEc
A L-ETORETROLN20, TOREICRAND
HIEOWLNE R ST T2, BIEMCHEF Y DEM
ALZFEEFEIHNEE CICBMAsE T I LR, TF
L— b+ 54 A7 % hockey puck test 7z &DFik%EMAE
bbb e THRELHENTRE L % Ho M. catarrhalis % 5
IEHETRZRL, S HEEDOREI D Ln;&1E, Gram
P X 2R mT R vy —EllE, 755 —ERBB
L O Blactamase B EOMIRZTHER T LI L HEETH
%o

M. catarrhalis # W23 512H720, 7FL—1F - F4 A
7wz iiB g, EOMERICBWTLIT) I L HT]
RBTHO, FEHLMECTHERMHD 1505 L 8w, F 7,
MALDI-TOF MS 2 X 2 [FED R Wik, €T DFE
OMPELT, 7FV—1F - THA R EMEHTL2ORIEHT
Hbo 7FL— bk« F 4 A2 % hockey puck test %5 KEE -
EARRIETH ) BHEEIENDL 2 E D, TRORETEED
HEMRAEAIL ) A ROMEDTHEE 72 5,
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Comparison of butyrate test, selective media, and hockey puck test
as a simple identification method for Moraxella catarrhalis

Saori Muto”, Kageto Yamada?, Hiroyuki Nishiyama®, Ryoichi Saito?
"Department of Clinical Laboratory, Tokyo Metropolitan Health and Medical Treatment Corporation Toshima Hospital
?Department of Clinical Laboratory, Toho University Medical Center Omori Hospital
?Department of Clinical Laboratory, Nihon University Itabashi Hospital
Department of Molecular Microbiology, Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental Univer-
sity

Moraxella catarrhalis is a pathogen responsible for a large number of respiratory tract infection. With the exception of
MALDI-TOF MS, no phenotype-based M. catarrhalis identification tests have been established in Japan. To address this defi-
ciency, we evaluated three candidate methods for phenotypic identification of M. catarrhalis phenotype-based examined
methods for M. catarrhalis. Three hundred isolates of M. catarrhalis, and 144 isolates of other bacteria were used in this
study. The three methods, the butyrate test, growth on selective media, and the hockey puck test were compared. The
three identification methods compared were the butyrate test, growth in selective media, and the hockey puck test. The sen-
sitivities of the butyrate test, growth potential in selective media, and the hockey puck test were 100%, 98.3-99.0%, and 97.3%,
respectively. Specificities were 99.3%, 83.3-84.7%, and 97.3% respectively. The specificity of growth in selective media was
lower than that of other identification methods, and another disadvantage was that overnight culture was required for analy-
sis. Although false positives and negatives were observed with the butyrate and hockey puck tests, sensitivity and specific-
ity both >95%. In addition, results were rapidly obtainable with both butyrate test and hockey puck test. Our study results
indicate that the butyrate and hockey puck tests can be performed without special equipment, and are superior in sensitiv-
ity, specificity, and rapidity. In conclusion, this study suggests that adoption of the butyrate test and hockey puck test could
enable accurate and rapid identification of M. catarrhalis in a clinical microbiological laboratory.
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