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Pathogenic synergy between Fusobacterium necrophorum subsp.
funduliforme and Arcanobacterium pyogenes in an experimental mouse model

Noriyasu TANaAKA", Toshiharu SHiNjO?, Naoaki Misawa® and Yoshitaka Goto

Department of Veterinary Microbiology, Faculty of Agriculture, University of Miyazaki
Y'Chugai Medical Science Institute, Kamakura Center
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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, 4. pyogenes mono-infection and mixed
sample infections 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.
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F. necrophorum  subsp. funduliforme & A.
pyogenes DHIRFEE R L O BAROIRAHEEZ T
72 3 DT ERE L OIFIRE I B % Table 1
VR U7z, BREERE B¢ 7 H R O BREE I T g
dHbDIE7% <, HToOLARMBEEIPALN
PR TH o722, RAREHEN TEaeTo
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IR L7z, BFRIE (LF. necrophorum subsp.
SunduliformeFEFERE T 2 VL, A. pyogenes B
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N7z (Table 2).

BGe~ 7 A0 5 OFMEE O S HEREL, REW
BRI S, F necrophorum subsp.
Sunduliforme 7% 1.0 X 107 ~ 1.3 X 10*/g, A.
pyogenesH™2.2X 108 ~T7.2X10%/ g BV EHILT, *
7oMlE, BN L O3 T S T R R Y45 B
SN7zA%, F. necrophorum subsp. funduliforme
AR T s Hh 1 ORI &0 5
A. pyogenes EMHEFETE T 5 BIvp 2 Bl I 3
LoD 1 FIONFEE, B, BhEs X O
SEATEIN X 17z (Table 3 ).
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subsp. funduliformeBEFEEE TIT B O NFK > 2
VA FPIZAMERDLEERO S, ez e

Table 1. Death and liver abscess formation
among three groups of experimen-
tally infected mice

. Number of Number of

E%iflré?]l] ol;lur;nolfsre died mouse with liver abscesse

(%) (%)

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 pvogenes
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Table 2. Body weight, liver abscess formation and splenomegaly among three
groups of experimentally infected mice

Aeter Body weight ; .
inocttum Ko Initial : gFinal Hormation Splenomegaly
1 30 31 + +++
2 34 34 — +
Fnf* 3 30 30 + + 4+
4 32 32 — +
5 32 30 — +
6 32 31 — _
7 30 29 — —
Ap™” 8 32 27 + NS
9 33 32 — .
10 31 30 — +
11 34 28 + ++
12 34 27 + ++
Fnf+Ap 13 36 2% + +
14 38 28 + ++
15 38 27 + +

*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 NO(I(?f ggCtgfria aIBis‘éggs Recovery of inoculated bacteria from

inoculum  No.  inoculation bacteéa/rﬁouse) tormation  Liver™* Spleen™*  Kidney **** Lung***

1 + - - - —

9 — _ _ — _

Fnf* 3 7 8.18 + 6.30 - - -

4 - _ _ _ _

5 — — — — _

6 — — ~ — —

7 - 4.20 - - -

Ap** 8 7 7.04 + 10.15 + + +

9 — — — — _

10 — - — — _

1 6 n Fnf:8.90 + + +

Ap :8.90 + + +

19 6 + Fnf:9.91 - + +

Ap :9.62 -+ + +

. Fnf:7.58 Fnf:10.08 + + +

Fofehe 19 ! Ap :7.26 * Ap :9.76 + + +

14 5 n Fnf:10.11 + + s

Ap :9.86 + + +

15 6 n Fnf:9.00 + + +

Ap :8.30 + + +

*Fnf: Fusobacterium necrophorum subsp. funduliforme
**Ap : Arcanobacterium pvogenes
***Results of quantitative culture are represented {the numerical value represents log no. of bacteria/g tissue and-
represents<2.30/g).
*xsRecovery of inoculated bacteria by a direct plating culture is represented (+: positive, —: negative).



68 Bk F#E M
DMFAE L7z, BRER L OER IS X ECE] 2 26 o 72 Tl BV AORERAICERE L TRZE A,
kﬂ$w%£t¢%&ﬁm%#ﬁﬁt,%®%é EDIEHEHEE T o725, BENT

BHEE#ET, Fhalh b LHiivra7y—
UISELY L7z BB LRI IZ R SRR H L
7z, A. pyogenes BN RE T, IREAVER S
NN T Y X v A4 FNO SO MEROFTE
AR B B O BAE SRR & NI FEE T
BNeiro o, BB AT EMS LI &2
Ffile2d b, ToFEIcy a7y — 0
L 7=, BB O IR A3 S 7.
REREEEEOIKETIZY XV 4 FNIZEIER
BEPHFAL, v~ 7077 —=V%ELTLRD
HIRLREEALH L, IFREIE BT s,
HLLENT RS S T, Fos B IR L - i@
Th o7z, FMERIGHE OB & 28 L 72 5F
%HH@F@F’?%WDL\ AL L 72, B & L CHHET
E%, BEBbiztArTD N o7,
F. necrophomm subsp. funduliformelZJEEF.0s
L SDIBIATAE L, FRICTREL ’iswfi’%f?%?f%o
7z. A. pyogenes\EFIEEMIIHIE L, WAL -
TWhHWwWE ) THoz,

=

T

BB E RS R & ORE G %
SO R R b B S & O AEERIZ LY ‘Jﬁ
BRI G3 5 Z LS NS, SRS
AL AL 22 B W CHIR B RS T d Zg
F. necrophorum subsp. funduliformen i 1EREE 5
MHETH DHA. pyogenes L IRIL L THEEsh b 2
EWE, SR OB OEER & MET+ 572
W, 2WHEME LU 2HWIRE O Y AR
V&0 R g L7,

ZNE T, F. necrophorum subsp. funduliforme
L A. pyogenes & DAL EERIZ DWW T OEHE
V. Sorensen (1980) (ZWME & [F— lﬁi“@
SRR LD F. necrophorum subsp. necrophorum
& A pyogenes A B4R IZ oW T, F
necrophorum

Z

subsp. necrophorum H¥in vitro T A. pyogenes O
WA ARE S S i 72, —75, Roberts (1967)

Win vitrol2 B B E O L HER I 7 v & 3k
L7,
In vivo T, Takeuchi et al. (1984) I F

necrophorum subsp. necrophorum & A. pyogenes

A. pyogenes DIBFEA H » 72 L E L 12, &
YU AT B W TR R P K BE
necrophorum subsp. funduliforme &,
L CTHE D E A, pyogenes DS BIR * < 7 A
DFIIRPI AR U 7245 5%, R B RE e J2 B
T O OEMRE O FIRIEE 2D, in vivoll
B LMEOLTEH AR 5,

Sorensen (1980) & F. necrophorum subsp.
necrophorum & A. pyogenes DR e TIX I &
Dexotoxin* EMNLICEEL 5.2 THRELXEE
DOF R » 555 2 L2 X o THREDMM~

A,
D G W F
IRTER &

DA, WEHEF LY, HEL 2 5I10EAL
SEBHEHEL. UL, SHEOFEETIEE

necrophorum subsp. funduliforme | ZPEENIZ,
A. pyogenes 3Nl & BAR 7 < RE & RICHUEE L
WIER LB T E 3, F necrophorum %ubsp
Sunduliforme 2 X 5 A. pyogenes 0 a5l AR M%) B
iﬁ%uhf Epodz. SO oL Y UEE

EDFS WL HE T & % F necrophorum subsp.
fundulzforme 7ol B IMERATEE S 5 1 1,
HILERASF. necrophorum subsp. funduliforme %
A & LCHRET 50T, #HENIZA
pyogenes \ZXI T ABENEM SN, FDIDA.
pyogenes \ZHEFZFFAEIN T L, F0OiE R
FEHE S 72 HE 4 Dexotoxinll & o TIRIE R 2%
MEINTEEZ LN,

REW RO RO MR FE NS R0 5
EE4 L L A pyogeneslIEH R F OINUFH KIS
HFAET 578, F. necrophorum subsp. funduliforme
ERBNICREENLTBY, v7u7y—Y
R0 U FR ER O FZ 19 HE RS 13 F. necrophorum subsp.
Sunduliforme & % 7z 5 L7,

Z W

DI IR R AKEE 355 570 & IRAT L Chrlife
& 1 % Fusobacterium  necrophorum  subsp.
funduliforme & Arcanobacterium pyogenes O <
TALBTAWMBEORNER LM, R
necrophorum subsp. funduliforme, A. pyogenes
BIPREGHEAEM L -vy 20K THIZ0 %
(0/5), 0 % (0/5) BXU100% (5/5) T, T
PR TR E 1240 % (2/5), 20% (1/5) B I O



BESMER L EMERE oin vivodt i EA 69

100 % (5/5) T -7z, U, W, BlEs Lo

fifiZr & O A B O [MIULF. necrophorum subsp.
Sunduliforme$EfE~ 7 2|2 BT 140 JF i
5, A.pyogenes|\ZB T 2 IO, 1 BIOR®
W, BHEB LU S, BRERBEETIE2floe
TOWEwE» 5B & L. F necrophorum
subsp. funduliforme & A. pyogenes & O M idin
vivo TITEH DL S 7z,

5| Ak

Roberts, D. S. (1967) The pathogenic synergy
Fusiformis necrophorus and Corynebacterium
pyogenes. 1. Influence of the leucocidal exotoxin
of F. necrophorus. Br. J. Exp. Pathol., 48, 665-
673.

Pk (1981) RfEEAFLEE RIS HHllE,
FREERILBE R (RN BlE), 288, K
W, pp. 73-97.

STORBE (1986) FORFIERS, BN~ 1 — 5 2
Yeie OGRS ), PRt v —, F g,
pp. 161-190.

Shinjo, T., Yoshitake, M., Kiyoyama, H., and
Misawa, N. (1981) Liver abscess production in
mice by intraportal injection of Fusobacterium
necrophorum biovar A strain. Jpn. J. Vet. Sci.,
43, 912-921.

Sorensen, G. H. (1980) Comparative studies on
Corynebacterium pyogenes toxin formation in
monocultures and mixed cultures. Acta Vet.
Scand., 21, 438-447.

Takeuchi, S., Nakajima, Y. and Hashimoto, K.
(1984) Pathogenic synergism of Fusobacterium
necrophorum and other bacteria in formation of

liver abscess in BALB/c mice. Jpn. J. Vet. Sci.,
45, 775-781.


http://www.tcpdf.org

