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EPIDEMIOLOGICAL SURVEY OF MANNHEIMIA SPP.

2050 HES N D Mannheimia J& R OV FERE & A ALFATEIRICOWT

2 1)
H

s AN

AT

EEmRY =k B

1) (#l) B BFRERE - BY i AR

T 305-0856

2) IR H L 2 DR A i A e
T 9902161 WL I IHIL 736
3) ARSI AR 58 R fi 2 P

T 034-0093

4) E PR Y g E pR A fi i

T 020-0605

HAEHLE R B

Tel & Fax : 029-838-7925
E-mail : katsuda®@affrc.go.jp

[E %]

KWL X EE G 315

ARV PG+ 3R T 19-23

HPIERITR A 390-5

Mannheimia J& ¥ O 55455 BE IR P % 16S rRNA #EARF OB Y AT I L D FiAA& L, i 2 5]
AL NNHBOBEBMOEALZEEIRRAEZ S TERL 72, TROAELFEERFAEF: Y MI2XD
M. haemolytica & [A)%E S 17z 363 Bk 303 k&, 16SrRNA AT & O M. haemolytica & [F) % 72 H5,
50 60 ¥RIZ M. haemolytica DAY OWEETH - 720 MIERIBIERER Tld, —EBO WARIZIEFRE SO AS R0
SN2A5 MTEM D E SN2 HHD 99.0% 12 16SrRNA @M T M. haemolvtica $ 7213 M. glucosida
ERIBEINTWRTH o720 FEF Y MIX O M. haemolytica & FE S N72WHRIZOWTIX, Fv=
FUTFTANKEY T XL, L- 778 =AM, D-VIVE b=V, A7) YROEB XD
B-rnayy—YRInaEBMABE L TEBL. MEREZHETAIEICLD., FEFERN LTS

EEZOLND,

=7 — N Mannheimia JEW. HALFIVEIR, 16SrRNA AT, L7 51

e

Mannheimia haemolytica %, -IF-WE 2395 O
FEERED 1 2TH 5 [8]c AMIZIIBHD
RIS DBAFEAE Ly M. haemolytica complex &
DIFIEN Tz, L4, 16S rRNA o 3 H il
%) %> DNA-DNA hybridization 7 & @ fi##7 1Z

ZA) 2014412 H 16 H
ZP 20154 1 H 22 H

_81_

X 0. M. haemolytica complex \21Z4 7% < &
b, bWl (M. glucosida, M. granulomatis, M.
haemolytica, M. ruminalis, M. varigena) 3¢
INHZEVHLNE LR ST72 [3]

IPER B W TH N Z IEMEICFRET 5 2
MO TERYLZFETH Y, T2 K
TFHOLDIZHETH 5, L2L, —#I
Hw b Tw s B bFAERRAEF v b Tid,
M. haemolytica DAY OWHIZHIE L TEH T,
AL IR A F v b C Mannheimia J& W %



KB R
47%37% 2015

EFECHIEST 2 2 L IEREEEZE X oD, O
72 EIWN T D Mannheimia J& W O 55 B R &
T STV,

Al EALFERBEAES Y MITX D M
haemolytica & [ %€ & 72 # Fk D 16SrRNA @
WEILECHIRNT Uy Mannheimia J& W O T [F % %
ITo720 72y FHIAE S 7RO LGB R 42
ALAPEIRICO W THRE 2T o 72D THE T
%o

MERUOKE

1. #EE%

1998 4E 722 & 2013 4E 12 B B S e, T
W o A AL A PEIRF 2 & » b (API2ONE) %
H W72 A X0 M haemolytica & 7 & S
N7-363ZMAL 720 T, HLlERRE L
T M. haemolytica NCTC 9380, M. glucosida
CCUG 38457, M. varigena CCUG 38462, M.
granulomatis CCUG 45422 38 X Y M. ruminalis
CCUG 38470 ® 5 ¥ & 2720 T ORI
30% 7 ) k&) ¥ & U L7z tryptic soy broth
(Becton, Dickinson and Company, USA). Iml
\ZIRIE Rl S & -80C W Bl bR A L. LETIS
U T 5% F I J€ K5 %2 v, 35T ¢
37C. 24 WpfsiFe LakBicfit L7z

2. 16S rRNA BE LS| DRE

Atk 363 4 16S rRNA #fx T % PCR T
HE#. € oY) (§ 1,500bp) & PuE L.
mEpR L LR L. 985% DL E oM MEAERD &
NG m—wmtle e L [3le b, §ill
DNA & InstaGene (N4 45 F) ZHWwTT
o kI — VIZhE I L 72,

Mannheimia J& T O YAV FEREFR A

3. HLFMERBRES SUMBFRR

16S rRNA IEFERLHIENTIZ &V M. glucosida.
M. granulomatis. M. haemolytica. M. ruminalis
¥ 72013 M. varigena & [F)5E S 7= 50 BERE 339 Bk
EFREHERRIZOWTEK 2R L2 11 HE o 41L
FPERIZ O W T2 FEhE L7z B bk
RieAIE, BEfR [2] \ZHEDwWTH L 72,

I 35 7Y B 3R BR S v 72 5 0 I 1. ML
haemolytica MIEM 1 ~ 16 Wz k% H T
RBRLEEIT LY 0 LIER L 720 Btk oI
15 B SRR AR I R 42 BB S & D FEf L
72 5,71,

54

LA R 1 16S rRNA &5 F O3 FERLA 1S
X b, 303 ¥k (835%) 2% M. haemolytica. 29
¥ (80%) %M. varigena. 3% (0.8%) 75 M.
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R (0.6%) 235 M. ruminalis & W% Sz, F7z,
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Table 1. Identification of Mannheimia spp. by sequencing the 16S rRNA and serotype distribution

. Serotype
Taxon No. of strains (%)

1 2 6 9 11 14 NT
M. haemolytica 303 (83.5%) 124 56 102 0 0 2 19
M. varigena 29 (8.0%) 0 0 2 0 0 0 27
M. glucosida 3 (0.8%) 0 0 0 0 2 0 1
M. ruminalis 2 (0.6%) 0 0 0 0 0 0 2
M. granulomatis 2 (0.6%) 0 0 0 0 0 0 2
M. sp 24 (6.6%) 0 0 0 1 0 0 23

NT: Not typeable
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Table 2. Phenotypic characterizing reference and field isolates of Mannheimia spp.

M. haemolytica

M. glucosida

M. varigena M. granulomatis M. ruminalis

Property NCT Field CCUG Field CCUG Field CCUG Field CCUG Field
C9380" (303) 38457  (3) 384627 (29) 45422 (2)  38470" (2)
Haemolysis + + + + + + - - - -
Urease - - - - - - - - - -
Ornithine Decarboxylase - - + + + v (25) - - - -
Acid from
L-arabinose - + + - - -
Maltose + + + + + v (25) + - -
D-Sorbitol + + + + v (1) + - -
D-xylose + + + + + v (28) + - -
Esculin hydrolysis - v (3)* + + - v (22) + + - -
a-fucosidase + v (@275 o+ + + v (19) - - - -
B-glucosidase - - + + - - + + - -
B-xylosidase - v (15) + + - - - - - -
+ = positive within 1-2 days, - = negative, v = variable

* Number in square brackets is number of isolates positive.
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[Abstract]

Reinvestigation of Mannheimia haemolytica-like organisms resulted in reclassification of these
organisms and a new genus, Mannheimia, containing at least 5 species (M. haemolytica, M.
glucosida, M. varigena, M. granulomatis and M. ruminalis) was established. The aim of the present
investigation was to phenotyping, genotyping and serotyping a collection of bacteria previously
identified as M. haemolytica by commercial identification kit isolated from cattle in Japan.

In all 363 Mannheimia spp. isolated cattle between 1998 and 2013 were investigated. Three
hundred three isolates belonged to M. haemolytica, 29 isolates to M. varigena, and 3 isolates to M.
glucosida. Two isolates identified as M. granulomatis and M. ruminalis, respectively, were detected.
Twenty-four isolates belonged to unnamed groups with the genus Mannheimia. 34.2% of the isolates
belonged to serotype 1, 154% were serotype 2, 28.7% were serotype 6, 204% were untypeable, while
the rest belonged to serotypes 9, 11, and 14. However, three strains not belonging M. haemolytica
were typed as serotypes 6 and 9, 99.0% serologically typable strains were identified as M.
haemolytica or M. glucosida by their 16S rRNA gene sequences. In this investigation, 11 additional
phenotypic tests for identification of genus Mannheimia and consequently at least five additional
phenotypic test is necessary for identification.

These observations emphasize that biochemical, serological and genetic characterization is
necessary for the proper identification of these organisms.
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