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Pathogenic synergy between Fusobacterium necrophorum subsp.
funduliforme and Arcanobacterium pyogenes in an experimental mouse
model
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Summary : Synergism in vivo between Fusobacterium necrophorum subsp. funduliforme and Arcanobacterium
pyogenes that are co-isolated from bovine liver abscess and heifer mastitis was investigated in three groups
of two mono-infections and one mixed infection groups consisting of 5 mice each. Mortarity rate in the cases
of F. necrophorum subsp. funduliforme mono-infection, A. pyogenes mono-infection and mixed sample infec-
tions was 0 % (0/5), 0% (0/5) and 100 % (5/5), respectively. Liver abscess formation rate in the three
groups was 40 % (2/5), 20% (1/5) and 100 % (5/5), respectively. Bacteria were recovered from one
liver of an F. necrophorum subsp. funduliforme infected mouse, from two livers and one spleen, kidney and
lung of an A. pyogenes infected mouse and from all livers, spleens, kidneys and lungs of mixed infection
group. It was suggested that there was synergism between F.necrophorum subsp. funduliforme and A.
pyogenes in vivo.

Key words: Synergism, Fusobacterium necrophorum subsp. funduliforme, Arcanobacterium pyogenes,
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R ok o 2 B Bk, F. necrophorum
subsp. funduliforme Fn45 (=JCM3717) &
Arcano-bacterium pyogenes CP 2 @ 2 k% fit3k
L, &HMBRER S X OVRE HIREEFERED 3B &
L, ¥ 7 RIIICRFEDIKEI0 ghiit DB LS
Z45 BILEH L7z,
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UCfEH U7z, $RERTE L O O R EHIE T
R 9 RFRTZ 12T o 72

T IADERE L UHEFENRE

R T Lz~ 232 0OHE, AL
To~ U ANTHEEE 7 HIRICSERERL IS L0 R L,
HIRR U7z, B A TERR LT B PRI & & e
flgi %, TR O WATIRIX EF 2 &% ATy
T A XL TLOEREBATIR ATV, BB Y ICE &
WREITo7. Fiz, W& Ehs L OWIEER
SEREE I A 2 27" U CEMERIIC 2 A L7z,
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F. necrophorum subsp. funduliforme & A.
pyogenes?DHIMBEREFS O EIROIR G B Z1T >
72 3 BED L L I K OFHEBEIE il % % Table 1
2o U7z, BOMBEREG]CIX 7 B A OBIE2 ] 2 58
T HHDERL, HTFOXRMEENAZ LR
2T Tholeny, IBRAWHIREREG TITaTo
YU ANELWKEBDE S, #fE5~TH
HBIZHETE Lz, FFIEEIEF. necrophorum subsp.
funduliformefZFERE T 2 L, A. pyogenes+%Fi it
T 1L, BEBFEIREERRE CIIaflIc R S .
BOMPEREG] Tl MEBER Ch - 72y, IBEEIK
HREGI CII RGN LI L, RGITAEL T
MEMEZe 2 0F 5 L=, 2o OFITIIMENRD 5
7= (Table 2).

Yy~ T A0 b OHEFRE O S BERGRR I, IREE
PEAERE CIIFIA~ D, F. necrophorum subsp.
funduliforme 7% 1.0 X 107 ~ 1.3 X 10"/g, A.
pyogenesin2.2X 105~7.2X10°/g& EWEEK T, £
7o MoUigR, s L OV 03~ T s & il R A 25 S0
S (VR /N F. necrophorum subsp.
funduliforme B BEFERE T3 5 1 1 41 D T ik
DI 5, A. pyogenes HIMBEFERE TIL 5 HlH 2
BlO g Lo d o 1 5o AT, P, S
BLOMNSEAEIL S 7z (Table 3).

MRS BAEICB W TIE, F necrophorum
subsp. funduliformefEFEIE TILAM] O Il X
VA FRICAMERDZHGEED B, /Nl 5

Table 1. Death and liver abscess formation
among three groups of experimentally
infected mice

Number of Number of

Number . . .
died mouse with liver abscesse

Bacterial

inoculum  of mouse (%) (%)
Fnf* 5 0(0) 2(40)
Ap** 5 0(0) 1(20)
Fnf+Ap 5 5(100) 5(100)

“Fnf : Fusobacterium necrophorum subsp. funduliforme
“*Ap : Arcanobacterium puvogenes
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Table 2. Body weight, liver abscess formation and splenomegaly among three
groups of experimentally infected mice

Body weight

Bacterial Mouse Liver abscess

inoculum No. Initial Final formation Splenomegaly
1 30 31 + L
2 34 34 — 4
Fnf* 3 30 30 + +++
4 32 32 — +
5 32 30 — +
6 32 31 — =
7 30 29 — _
Ap™ 8 32 27 + N
9 33 32 — ++
10 31 30 — +
11 34 28 + ++
12 34 27 + 4
Fnf+Ap 13 36 26 + +
14 38 28 + T
15 38 27 + 4

“Fnf: Fusobacterium necrophorum subsp. funduliforme
**Ap *Arcanobacterium puvogenes

Table 3. Liver abscess formation and distributions of inoculated bacteria in organs among three groups of
experimentally infected mice

Bacterial Mouse Days after NOQ (?gf EgCtgf{‘ia a%is‘éggs Recovery of inoculated bacteria from
inoculum No. inoculation bacteria/mouse) formation Liver™* Spleen™** Kidney**** Lung***

1 + — — — —
2 — — — — —
Fnf* 3 7 8.18 + 6.30 - - —
4 — — — — J—
5 — — — J— J—
6 — — — — —
7 - 4.20 - — —
Ap** 8 7 7.04 + 10.15 + + +
9 J— — J— — —
10 - - - - —
Fnf:8.90 + + +

11 6 +
Ap :8.90 + + +
Fnf:9.91 + + +

12 6 +
Ap 19.62 + + +
: Fnf:10.08 + + +

Fof+Ap 13 7 Fnf: 7.58 + "

Ap :7.26 Ap :9.76 + + +
Fnf:10.11 + + +

14 5 +
Ap :9.86 + + +
Fnf:9.00 + + +

15 6 +
Ap :8.30 + + +

“Fnf : Fusobacterium necrophorum subsp. funduliforme
“*Ap : Arcanobacterium puvogenes
***Results of quantitative culture are represented (the numerical value represents log no. of bacteria/g tissue and-
represents<2.30/g).
“**Recovery of inoculated bacteria by a direct plating culture is represented (+: positive, —: negative).
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Ala)E O & FOIAFAE LTS, JEE L CHIT
T2, MAMbIgEALRO NI,
F. necrophorum subsp. funduliforme (35
DR & IDRRITAFTE L, FRCHEFICB W THEMNE T
boT-. A pyogenes I ERICEIEL, WA
B TWARNWE S Thotz.

B

S SUME BT L o M UM TR & OTRB IR 3 2% <
S99 SRR b 1B MR & OSEAEERIC LV 9
RIERICBE 535 2 LRI SN D . FIFIRES
ARARPEAFLIR RN BN TR MR T 5
F. necrophorum subsp. funduliforme )’ i@ M
MR TdH DA pyogenes EIRTEL THEES NS
ZERZ. AEIZOWMEOLEERHERET D
7=, 2EEMB LU 2EHREO~ U AMRAEE
FRIZ KV IR & i L7z,

Z N ¥ T , F. necrophorum subsp.
funduliforme & A. pyogenes & O HAEERIZ D0
TOHHEILZ2. Sorensen (1980) (FZHHE &
[6] — AT, 3R IEDFE. necrophorum subsp.
necrophorum & A. pyogenes® A= BEFRIZHOUINT,
F. necrophorum
subsp. necrophorum 3 in vitro TA. pyogenes ®
AR 2R ET D s L7z, —J7, Roberts (1967)
IXin vitrolZ B A E O ER T2 &
L7z,

In vivoTiX, Takeuchi et al. (1984) [IF.

necrophorum subsp. necrophorum & A. pyogene

s~ U ADREIRNICHERE L T~z & 25,
ENERTEETE RN 72MN, REFEANT
A. pyogenes DS IN & - 7= & WS L=, 4 lal,
v U RAZEWTHIREE KR O WE
necrophorum subsp. funduliforme &, JRAFEH &
L CHEJE D WA, pyogenes DIR A HIR &~ 7 A
O PRI TR L7251, IPIRIB T A RE X = 2
R/ O OBFEE ORI RITE < 2V, in vivol
BT >mEOLNERBRD BT

Sorensen (1980) X F. necrophorum subsp.
necrophorum & A. pyogenes DR & Y: TILATE
Dexotoxin A B [FEE 2 5.2 THREZEED
BB 20 D 5F D 2 LI L » THE DM~
DEA, WIMBFREL 720, WEZ I HIZHEA
IEBHERELZ. LrL, SO CILE
necrophorum subsp. funduliformelTEI5MNIC,
A. pyogenes|3NRE & AR 72 < Big 2R ICHBAE L,
H5E BRIl %2 C& 7, F. necrophorum subsp.
funduliformelZ X 5 A. pyogenes ® Ha FE AR HE %h
THER TE o lz., Al w A 2V U pEA
HE @ 55\ #fi fi C & 5 F. necrophorum subsp.
funduliforme % =72 OIZ B M ER DS E % 5 1
S H 1. Bk 2% F. necrophorum  subsp.
funduliforme % fEHMIL & L CEFHES 5D T,
A RAYIZA. pyogenes |2kl D MENE S N,
ZDT=DA. pyogenes XA % R S THEFH L,
T DOREFPEE S VT2 4 Dexotoxinll X - TR
FERMEES LB 2 L.

IRA IR FRRE O IR O RRR A B EE R N S
EETDHE, A pyogenes|TE R Z AR ERIC
7 1E 3 5 B, F. necrophorum  subsp.
funduliforme XBHENICR S TR0, 7
07 oy — VR4 K O R MK X F.
necrophorum subsp. funduliforme &5z Hiiz.

E I

ORGSO ARARPEAFLE K 7> HIRAE L CorBE
& 1 % Fusobacterium necrophorum  subsp.
funduliforme & Arcanobacterium pyogenes D~
VAR TLIWMEOLENENEZWR . F
necrophorum  subsp.  funduliforme , A.
pyogenes L R GHZHEME LT~ 7 2D T
FIT0 % (0/5), 0 % (0/5) FBLT100% (5/
5 T, FFEBBEEKEIZA0 % (2/5), 20 % (1/5)
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BILO100 % (5/5) THov=. FFhK, b, B
B L O b OHEFEE OB F. necrophorum
subsp. funduliformet#fi~ v 21T W T 1D
JFEA 5, A. pyogenes|ZH T 2 FlD g, 1
B o, Bl KON D, IRGEHFE TIEE
Blo 2 Tolgea: o RN 7. F
necrophorum subsp.  funduliforme & A.
pyogenes & OIZiXin vivo THEIERANFRD 5
.
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