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SUMMARY

¢, necrophorum  (62.0%), B. melaninogenicus
| 43.0%), P. anacrobius (34.0%), | =] sporogenes
(180%), F. mortiferum(18.0%), B. fragilis
(120%) and C. peifringens (12.0%) were the
most prevalent obligate anacrobic organisms iso-
uted from bovine interdigital dermatitis . The pa-

thogenicity of F. necrophorum in mice was relat-

was the most virulent routc with mortality rate
(86.7%) . Mortalities with s/c or i/p routes
reached 53.3%and 73.3% respectively . The clini-
«l signs and gross lesions were discussed in de-
ils . The in vitro sensitivity of 20 strains repre-
snted cach of F. , B,

Melaninogenicus and P, anaerobius o 16 chemo-
ther,

necrophorum

Apeutic agents were described in details . Ox-
Welracycline, enerofloxacine and danofloxacine
Were the most effective drugs against the majority

tested anaerobic microorganisms.
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INTRODUCTION
Foot-rot is an infectious syndrome, specific to
sheep and goats, although it may be also affect
cattle, and is caused by synergic action of certain
microbial species ( Piriz duran et al,, 1990). Lit-
tle antimortum diagnosis are made because these
infections are difficult and not routinely cconomi-
cal to be diagnosed clinically. Practitioners do not
have many opportunities to culture bacteriological
samples, anacrobically, and to test the in vitro an-
tibiotic susceptibility, although the full course of
bacteriological cxamination is required to confirm
and (reat a case of foot-rot caused by obligatory
anacrobic bacteria ( Ikawa et al. 1987 ). Hepatic
abscesses, caudal vena caval thrombosis and mul-
tiple abscesses in various organs results from Fu-
sobacterium necroforum infection in cattle. ( Jen-

sen and Mackey, 1979 ) . Virulent foot-rot is a

- mixed bacterial infection and the cssential trans-

milling baclteria is Bacleriodes nodosus and its

-

|
&
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climenation from the flock by chemotherapy Ol
animal can results 10 per-

culling of the affected
iscasc ( Beveridge,

mancnt cradication ol the d

1941).

The present work concerning [oot-rol aims (O

identify the species of obligatory anacrobic bacle-

associated with bovine lool-rot; 0 compare

ria as
the efficiency and sclectivity of four culturc me-
dia used in their isolation, application of expert-

mental infection of I necrophorum in mice and

(o detect the most suilable chemotherapeutic

agents used for treatment.
MATERIAL AND METHODS

Samples :

One hundred samplc were taken from 75 Hol-
sicin-Friesian dairy cows suffcring [rom foot-rot
in Fayoum Governorale .
typical foot-rol lesions at various stages of devel-
opment fanging from interdigital dermatilis (o

complele separation of the hooves.

Cellection of Samples :

Prior 1o sample collection from the hooves of
clinically affected animals, the surlaces of the le-
sions were cleansed with cotton wool soaked in
sterile physiological saline. Samples were taken
from the affecled arcas using sterile bacleriologi-
-al swabs soaked in modified Stewart(s medium
(Lennette et al., 1985). Where the nature of the le-

sion allowed part of the infected tissues Lo be col-
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All animals showed

lected, tissuc was excised and quickly transferreq
(o test tubes containig Thorley’s transpory medi.
um (Thorley, 1976). Collected samples were fap.
idly transported Lo the laboratory in isolhcrmal
containers at a temperature between 4°C ang 6°C

as recommended by Lennette etal., (1985,

Laboratory animals :
Fifty Swiss white mice with average of weight

about 20 g were used for experimental purpose,

Isolation and identification :

All samples were grown on (o cach of the four
different culture media : Viz. the Centers for Dis-
case Control ( CDC ) anacrobic blood agar medi-
um (Koneman et al., 1992) anacrobic kanamycin-
Vancomycin blood agar ( KV ) ( Dowell et al.,
1977 ), Agar Brucella (BR) (Sutter et al., 1985)
and Thorley’s medium (THO) (Thorley, l976,).

Tnoculated plates were incubated in anacrobic Jars
(BBL, Cockeysville, MD, USA) at 37°C using
Gas-pak Sachets (Oxoid Ltd, Hampshire, UK) for
3 days.’ v

The suspected colonics were identified according
to (Koneman ct al., 1992) as follow : On blood
agar : Hacmolysis, pigments, pitting of agar, cel-
lular motility (wet mount), inhibition by penicil-

lin, rifampin and kanamycin.

In enriched thioglycolate medium : Appearance of

growth, rate of growth, gas production odour and
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\ ol of fifty male mice useq for CXperimenty]
afcction and they divided intg 3 groups eacly of
5 mice and a fourth &roup comprised 5 mice
qerc kept a8 control group . 0.1 1| of I8 hours
clture of F. necrophorum growan in BM broth af-
¢r the adjustment ol bacterial count to be 1x]0e
pacterial cell/ml by the addition of sterile BM
proth ( Smith et al., 1989 ). The first group of
mice was injected s/c in the right flank, the sec-
ond group i/p and the third group intrahepatically
according to the procedure adopted by Maestrone
etal. (1975 ). The artificially infected and control
mice were observed twice daily for morbidity and
mortalitics . All animals which died during or at
the end of the cxperiment i.c. 4 weeks post infec-

tion were observed for gross lesions.
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i 10 e thaa G-
The iy vitto dise and hod de

agar diffusion me
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*tibed by Collee et al,, ( 1989 ) was

)

u slri q
nider stricy an the follow-

acrobic conditions using
g (:hcmmhcr,,r,c,,,l,‘ discs:-

ug, norflox

Danafloxacin (10)
acin (10) ug, enrofloxacin (10) ug, lin-
cospectin (10) ug, gentamicin (10) ug, erythromi-
cin(15) Ug, ampicillin (10) ug, amoxycillin (25)
U8 oxyletracycline (30) ug, sulfamethoxazole
With Trimethoprim (1.25 + 23.75) ug, colistin sul-
phate (10) ug, rifampin (30) ug, vancomycin (10)
ug, kanamycin (10) ug and Ceftiofur (30) ug.

[he Interpretation of the results was carried out

according to Koneman ct al., (1992).

RESULTS

The frequency of isolating strictly anacrobic gen-
cra in onc hundred samples taken from 75 clinical
cases of bovine fool-rot is shown in table (1) .
The anacrobic specics most frequently isolated
belonged (o the following genera : Fusobacteri-
um; Bacteroides; Peptostreptococcus; Clostridi-

um; Eubacterium and Peptococcus.

The following species, as shown in table (1), be-
ing isolated : Fusobacterium necrophorum, Fuso-
bacterium mortiferum; Bacteroides melaninogen-
icus, Bacteroides nodosus, Bacteroides fragilis,
Peplostreptococeus anacrobicus, Peptostreptococ-

cus magenus, Peptostreptococcus prevotii; Clos-
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Clostridium sporogencs; Bu-
nitrito-

tridium perfringens,
bacterium  plexicaudatum, [fubacterium
genes and Peptococeus niger in order of their fre-
quencics.

The cfficiency of the culture media used in the
present work revealed that both Agar Brucella
(BR) and the Centers for Discase Control anacro-

bic blood agar ( CDC ) media were the most cffi-
cient specific culture media used for isolation . On
the contrary anacrobic Kanamycin-Vancomycin
blood agar medium (KV) and Thorley's medium

( THO ) showed scanty growlh or cven no growth

could be detected within 3 days post-inoculatie,,
firom table (2), i1 cvident that the pathogenicity
of . nccrophorum in mice were related (o (e
route of inoculation . F. necrophorum injected g/,
and i/p causcd mortality rates reached 53.3% anq
73.3% respectively - As regards to s/c infection,
clinical signs werc observed only on 8 out of 15
inoculated mice . Necropurulent subcutancous |e-
sions werce developed after few days post infec-
tion, followed by skin necrosis and rupture of ab-
scesses in 5 Cases . The underling muscular

tissues appcared clinically normal and covered by

Table (1): Prevalence rate of obligatory anacrobic organisms
obtained from bovine foot-rot:

ANAEROBIC ISOLATES NO. OF ISOLATES ‘ PERCENTAGE*
Genus IFusobacterium:
I%. mccrophorum 62 62
F. mortifcrum 18 18
Genus Bacteroidcs:
B. melaninogenicus 43 43
B. nodosus 5 S
B. fragelis 12 12
Genus Peptlostreptococcus:
P. anacrobicus 34 34
P. magenus 8 8
P. prevolii 8 8
Genus Clostridium:
C. perfringens 12 12
C.-sporogens 18 18
Genus Eubacteriun;
E. plexicaudatum 6 6
[, nitritogencs 4 4
Genus Peptococcus:
P, niger 3 3

#The percentage was calvulated according to the total number

of examined samples.
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Table (2): Experiment

“l i"fl'c“
mofp i
.. nc(”'I‘hnrum (o mice by using

different routes:
o P—
Route of ) ?‘" of mice Clinical
iafection milected in ¢ae a
inlc group ach -‘ylr_\plmm Gross e No. of mice T
POsL-infecyqp, e died/ "
— No moculated
subcutancously 15 Loss of
SS o weripl s
Sinus for: ght, Purulence and &/15 53.3%
(Cprc«inm“ M I necrosis of the
fCi"i{.li()n‘ subcutancous
of sctivi n lissucs, thick
y fibrotic lissues
— - of the muscles.
Intraperitonealy 15 Loss of wei
3§ 0 7
oy WIC'EH. Focal abscesses Hs 13.3%
Nina were formed in
Swelling, the liver
dcprcssion,
rulflog cogulative
Cd coats Necrosis (o true
abscesses with
encapsulated
Pus, peritoneal
cavitics con-
i laining pus.
ahepatical i
Intrahepaticaly 15 bosls of weight, | Liver abscesscs, 1315 86.7%
are ied back, » diaphragimatic
abdominal pain. fadhesions
Control 5 No signs, - ws —

Table (3): Resulls

of antimicrobjal sensitivily testing of the prevalent stricilly anaerobic bacteria isolated:

Geganisia Fusopaetenum Baclcroides Peptostreptococcus
nccrophorum melaninogenicus anacrobicus
Antimicrobial dru S R S R S R
No. %  No. % No. %  No. % No. %  No. %

Oxyletracycline | 20 100 0 0 |18 90 2 10 |19 95 1 s
Danofloxacine 13 90 2 10 18 20 2 10 17 85 3 15
Enrofloxacinc 16 80 4 20 16 80 20 16 80 4 20
Norfloxacine 5 25 1S 75 J0 14 70 5 25 15 75
Lincospectin 2 10 18 90 2 10 18 90 2 10 18 90
Gentamicin 2 10 18 920 1 5 19 95 3 0 17 85
Erythromycin 0 0 20 100 0 0 20 100 0 10 20 100
Ampicillin 2 10 18 90 2 10 18 920 2 15 18 9(-)
Amoxycillin, 3 15 17 8 | 2 10 18 9% |3 10 1 ?3
Sulfamethoxazol 0 0 20 100 0 0 20 100 2 0 18 9%
c+Trimethoprim

‘ ' 0 5 20 100
Colistin sulphate 0 0 20 100 l(; ’;)S 2:) 1;050 | 5 19 9
Rifampin 13 65 7 3 1 £ il 8 : B i .
Vancomycin 2 o 18 %0 0 0 20 100 3 IS 17 85
Kanamycin 19 o | : 100 18 9% 3 15 17 85
Ceftiofur 2 10 18 90 f s 19 9% |2 10 18 9
Penicillin 19 9 | 4 ‘

S = Sensitive

V A .
et'Med'J-|Giza.V01.47.No.4(1999)

S

R = Resistant
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thick fibrotic tissues formation . On the other

hand, 3-4 days post infection with I necrophor-

um i/p resulting in inflammation of the pcrlloncal
wall with purulent exudate . A thick cl

materials covered most of the visceral organs, fo-

cal abscesses in the liver, exudates accumulates in
the abdominal cavity causing visible abdominal
distention and deaths of 11 out of 15 mice were
occurred during the first 10-13 days post inocula-
tion. On the other hand, mice infected intrahepati-
cally revealed loss of weight, anorexia, abdominal
pain manifested by arching of the back . Posl-
mortum cxamination showed enlarged hepatic ab-
scesses, diaphragmatic adhesions were also ob-
served. Organs other than the liver in the diges-

tive system were grossly normal with mortality

rate reached 86.7%.

For the treatment of bovine foot-rot, parentral
chemotherapy has the advantage of not requiring
the extensive paring which is a prerequisite for ef-
fective topical treatment . As shown in table (3),
all isolates of F. necrophorum, B. melaninogeni-
cus and P. anacrobicus werc highly resistant to
oxytetracycline, danofloxacin and enrofloxacin .
On the other hand, rifampin was effective against
Fusobacterium and Bacteroides isolates but not
cffective against Peptostreptococcus species . Ka-
namycin and penicillin were highly effective
against Fusobacterium species, meanwhile the
Bacteroides species were highly resistant , All
isolates of strictly anaerobic Gram negative bacte-

ria under study were highly resistant against the

482

weesy foetid

other tested chemotherapeutic agents,

DISCUSSION

Regarding the actiology of foot-rot in mminams’
Katitch and Matitch ( 1977 ') and Katitch (1979)
had suggested that foot-rot is a multifactoria] pro-
cess resulting from a prior hoof lesions invadeq
by soil bacteria such as Fusobacterium necrophgy.
um, Clostridium perferingens and Bacteroides po.
dosus . The results of the present study partially
agree with those of Katitch ( 1979 ), in that 6 djf.

ferent anaerobic genera were isolated, as shown in

table (1) .

As regards to the species of the genus Fusobacte-
rium, Fusobacterium necrophorum was the most
common species with the isolation rate of 62% .
These findings nearly in agreement with those ob-
tained by Jang and Hirsh ( 1994 ), who reported
that Fusobacterium necrophorum was the most
commonly isolated species from cases of foot-rot
in cattle . Also Cook and Cutto ( 1995 ) isolated
Fusobacterium necrophorum from the feet of 24
Holstein-Friesian dairy cows . Meanwhile Togoe
et al. (1995) isolated Fasubacterium necrophorum
from 33 out of 40 cows suffering from foot-rot.

The most commonly isolated species of the genus
Bacteroides was Bacteroides melaninogenicss
with the isolation rate of 43% . This finding SUP"
port the statement of El-nacnacey et al. ( 1994)
and Togoe et al, ( 1995 ) who isolated B. melanin-

ogenicus from 17 samples of necrotic tissues from

Vet.Med.J.,Giza.Vol.47.No.4(1999)
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F COWS with an incidence o
of 425,

(e ot

<lrcpl°COccus anacrobius wag isolzllcd ;
IO With
¢ - b .
pel of 34% Brunner ¢t al (1982 ynd 1989
Ll e in g ) iso-
'm'lcrob"'s in 29 cases of bovine interd;
rdig.

g matitis - Also Samitz et al 1996 ) iso| led
Solatec

ale anacrobic

alct

crobius a8 & sclected oblig
and

jia from bovine sources ,
11.1t

gk and cDC media were proved (o be highly .

ot for isolating the studied mncnoong'misms

osC findings nearly agree with (hoge obtained

Do“,c” et al (1977) and by Piriz duran ¢t al.,

l]d

The
&1990) :

ite is known about the pathogenesis of F. pe.
ophorum of bovine origin . An adult mouse
qodel of the discasc would facilitate studies on F.
recrophorum virulence properties . A more signif-
ant mortality ratc have been observed in mice
njected intrahepatically (86.7%) than those in-
jected s/c or i/p (53.3%) and (73.3%) respectively
_These findings nearly coincide with the results
obtained by Smith et al. ( 1989 ) . The clinical
signs and post-mortum lesions were varied ac-
wording to the route of injection of F. necrophor-
m . Focal absgesses, coagulative necrosis to a
e abscesses with encapsulated pus and sever
pus in the peritoneal cavities were noticed among
mice infected by i/p routes . Also, purulent and

necrosis of the subcutancous tissues and thick fi-

brotic muscles were recorded in mice infected s/c

Vith F. necrophorum . This scems (0 coincide

Vct-MCd.J ..Giza.Vol.47,No.4(1999)

wi ' :
th the observations of Scanlan and Berg (1986)

and Smith e al. (1991)

Oxyldmcyclinc, enrofloxacin and danofloxacin
were the most efficient chemotherapeutic agents
used, at the same time, all isolates of Fusobacteri-
um necrophorum were highly sensitive to kanam-
yein and penicillin . These findings partially agrec
with those obtained by Berg and Scanlan ( 1982 ),
Brizza (1990 ), Piromalli et al., ( 1994 ) and
Cook et al., ( 1995) .

The combination of topical treatment with anti-
bacterial compounds like formalin or zinc sulfate
together with systemic treatment with more selec-
tive antimicrobial drug proved to be more effec-
tive in the treatment of bovine foot-rot . The ef-
fectiveness of parenteral chemotherapy of foot-rot
is equivalent to or better than achieved by topical

treatment ( Scanlan and Berg, 1986 )
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