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INTRODUCTION

It has long been recognized that the condemnation

of large numbers of sheep livers, due to the presence
of hepatic abscesses, constitute a considerable eco-
nomic problem (Butozan et al., 1961 and Berg and
Scanlan, 1982). The Literature contains little refe-
rences to the bacteriologic findings in sheep liver

abscesses.

Rumenitis and hepatic abscesses in sheep constitute
a disease complex in which the ruminal lesions are
the primary focci of infection and hepatic abscesses
are the secondary focci of infection (Thomson et al
1968; Kanoe et al., 1978 and Gacia et al., 1986).

The disease is usually found in healthy appearent
sheep at slaughter. The liver is usually enlarged and
contains a greater or lesser number of walnut to
small egg sized abscesses deeply in the liver tissues
and prominences on the surface. The abscesses are
surrounded by thick capsules and mostly contain thick
greyish white pus (Kujumgiev, 1955; Katitch et al.,
1969 and Benno et al., 1983).

The primary etiology agent of sheep hepatic abscesses
is considered to be Fusobacterium necrophorum in pure
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culture or in:combination with other 'aerobic or ana-
erobic organisms: in:an'incidence varied from 67% up
to 90% (Simon and Stovell, 1971; Kanoe et al., 1978
and Garcia'et al., 1986).

The significance of some clostridial organisms in:
the livers of sheep at post-mortem is:undertaken to
investigate by 'some authors and 'many of the sheep
had liver fluke infection:(Butozan et al.; 1961;
Thomson et ali, 1968, and ‘Se¢anlan and:Berg, 1983):
Isolation of anaerobic 'bacteria other than!F. necro-
phorum from sheep:hepatic abscesses have occurred
rarley (Moore et al., 1969 and Kanoe et al., 1978).

Some investigators also‘have reported that other ae-
robic and'facultative anaerobic organisms often are
present in:sheep hepatic abscesses:including staphy-
lococcus 'spp, Streptococcus ‘spp.; Pseudomonas, Cory-
nebacterium spp; and members of' family Enterobacte=--
riaceae (Kanoe et al., 1976; Szazados and’ Tokaco,
1978 and Berg and Scanlan, 1982):.

The objectives of this study 'were'to determine:the
aerobic and’anzerobic bacteria causing sheep liver
abscesses and’tc characterize selected predominant
isolates by-antibiotic ‘susceptibility tests and pa-
thogenicity for laberatory animals.

MATERIALS AND METHODS

The material used in this work had been obtained from
92 carcasses of: sheep. These consectively slaughtered
animals were presented from different abattoirs within
a period:from July 1989 up to November, 1990. Seventy
two sheep liver abscesses were collected, out of these,
32 revealed liver flukes. The abscessed portions rem-
oved for study were surrounded by two or three inches
of apparently tissues. Twenty livers not showing ab-
scess formation were included as control.
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All specimens were processed the same day they were
collected or frozen at -20°C until processes. Ihe
abscesses were reared with a not spatula prior to
incision. Scraping were made with a sterile surgical
blade.

Material thus obtained was inoculated for primary
isolation in Robertson's meat broth ( for the cul-
ture of anaerobic) and directly into 1% serum broth
medium (for aerobes). Both sets were incubated at
37°C either anaerobically in Brewer's anaerobic jar
in 907% H, and 10% Co, atmosphere or aerobivally at
37°C for a period of 24 hrs. An ionculum for both
sets were seeded onto two plates of enriched brain
heart infusion blood agar which were prepared as
previously described by Berg and Loan (1975) as well
as onto two plates of sheep blood agar media. One
set represented each media were incubated anaerobi-
cally at 37°C for 5 day: and examined periodically.
The other set from different media were incubated at
37°C for 3 days and examined daily. All colony types
were identified morphologically, culturally and then
subcultured for further identification.

An organism was considered to be F. necrophorum if
it was a Gram-negative, non sporulated, non motile,
pleomorphic anaerobic, and showing the following cha-
racteristics: (a) Production if offensive odour.

(b) Filamentous forms that would break down, usually
after one to five days into short rods and coccoid
containing metachromatic granules.

(¢) Agglutination 2% ORH negative human erythrocytes
and, (d) Produce fluffy growth in Brewer's thiogly-
colate broth (Oxiod) which did not extend to the su-
rface when incubated aerobically.

All aerobic and anaerobic isolates were identified

biochemically according to Smith and Holdeman (1968)
and Colline and Cummins (1986).
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N ~ Tedle (1) : Results of bacterial examination of 72 abscessed sheep liver.

Abscessed Liver (72) 7’
Sacterial TTRE WTthaut Tiver :
isolates e ) Hukes (40) .
NO- E' s :: M‘ =: .: : NOQ i : E
* 1-As Single infection i ;
f.necrophorun | 16 1438 i 19 i 4ns RN
Cf. pyogenes 6 (187 i o4 i 10.0 10 , 13.8 x
Staph. aureus 5 15.6 4 “10.0 - 12,5
Ps.seruginosa ¥ 13 2 1.50 - R T
Bacteroides fragilis 3 oi9.a4 0 - 3 4.2
Peptostreptococcus 0 0 2 5.0 2 2.8
‘anzerobius
31 As Mixed infection:
F.necrophorun + 278 5 125 ¢ 7190
- C.perfringens
f.necrophorum + 0 0 3 () 3 4,2
E.coli $4g SO &
F. necropharum + ¥¥ 5288, 1 TRV ORE 2.8
' Stl‘-pmﬂes. . ? N 2 ¥ 1 3 :
32 $100.0 i 40 { 100.0 7 100.0
Table (2): Results of culture of 20 normal livers showing types end dastri-
bution of organisms,
. Distribution of organisms on the
Troe ot basis of single livers.
organisms .,
73 No, %
: Sterile 1 35.0
Staph. ssprophyticus 4 20.0
: Str. faecium ' b) 15.0
§ Pr. vulgeris 2 "10.0
’ Serratia marcesoens 2 10.0
Citrobscter diversus 1 5.0
i E coli 1 5.0
Total 5 20 100.0 .
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and Stovell (1971) and 74.3% of Kanoe et 41
F. necrophorum is the predominant organisy ; (197g)
found in sheep liver abscesses. Similar re.t; be
also obtained by Thomson et al., (1968) anduc" Verg
et al., (1986). these workers suggest that thlrcia
tal circulation may serve as a pathway for he: pro-
enous spread of the F. necrophorum from the atog-
inal canal. Ntest-

During this study, two types of liver abscesses y
noted; one with liver flukes and the other “'ithou:re
it was noticed that there were no significant diff:
arences in the incidence of F. necrophorum as a
single infection in both types of liver abscesses
1t was also observed that F. necrophorum mixed wi;:h
aerobic and anaerobic bacteria were more in sheep
without liver flukes than from those with liver flu-
kes. This study utilized additional criteria that
‘no great variations were uvbstrved in bacterial path-
ogens of hepatic sheep abscesses suffering-from liver
£lukes or not. The significance of F. necrophorum
and other organisms in the liver of sheep that came
to slaughter can not be determined on the basis of
parasitic liver fluke changes in the liver.

From Table (1), it was found that other organisms
as single infection associated with liver abscesses
were: C. pyogenes (13.8%), Staph. aureus (12.5%),
Ps. aeruginosa and Bacteroides fragilis (4.2% each),
and Peptostreptococcusranaerobius (2.8%). The compas
rison of the present data with those described by
Thomson et al., (1968); Moore et al., (1969); Kanoe
et al., (1978) and Scanlan and Berg (1983) shows
little considerable differences in the incidence of
isolates. This may be due to variety of media used
for the isolation of causal agaent of infection.

It was of interest to note that mixed microorganisms
recovered from individual abscessed liver wereé :

F. necrophorum and C. perfringens as they isolate‘t’o
from seven cases. Besides, F. necrophorum and E.

|
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fable (3) : Results of sensativity of the predominant anaerobic organisms isolated from sheep liver abscesses.

Therapeutic agent Concentration . F .necrophorum C.perfringens Bacteroides vmvnomnnmbnononn:m.
used ® mg (10 strains) (7 isolates) i fragilis(3) anaerobius (2)
Penicillin -G 1.5 unit s S R R
Chloramphenicol 30 R R R R
Colistine S R R R R
flumequine 30 R R S R-
Erythromycin 30 S . S S S

~ 2 : : 2 : :
Centamicin 10 S : S S S
Oxytetracycline 10 s R . . . :
Streptomycin 10 R R b "
Furazz!lidone S0 R N I & :
Sulfa methoxazole “ 12.5 + 23.75 R R i R R
3 . 3
H Lrimethoprim H mee. i
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being recovered in mixed infection in 3 cases (4.2%)
and F. necrophorum and Str.pyogenes in 2 cases(2.8%)
in mixed infection.

Table (2) shows the organisms obtained from 20 appa-
rentiy normal livers, F. necrophorum was not isola-
ted irom these specimens. In additon, Staph. Sapro-
phyticus, Str. Faecium, Pr. vulgaris, Serratic marc-
escens, C., diversus and E. coli were recovered in
order of their frequency from 13 out of 20 normal
livers. All these organisms were principally contam-
inants picked up between the time of slaughter and
their subsequent culturing.

As shown in Table (3), the sensitivity of represent-
ative anaerobic organisms to variocus chemo-therapeu-
tic agents was studied. It was found that all stra-
ins of F. necrophorum were completely sensitive to
penicillin-G, erythromycin, gentami:in and oxytetra-
cycline. These findines agreed with those obtained
by Berg and Scanlan (1982) who proved that only four
antibiotics included erythromycin; penicillin-G; ty-
losin and oxytetracyclin were mainly used in treat-
ment or prevention of infections caused by F. necro-
phorum such as '"foot rot" or hepatic abcesses. From
the present study, one can conclude that erythromy-
cin, oxytetracycline, penicillin-G and gentamicin
may find an important place in the control and tre-
atment of F. necrophorum infection.

In the present work, most of the examined strains

of C. perfringens, B. fragilis and Peptostr. anae-
robius proved to be sensitive to erythromycin, gent-
amicin, oxtetracycline and penicillin-G. Similar fi-
ndings were reported by love et al., (1980) who te-
sted 237 anaerobic bacteria isolated from abscesses
and found that all isolates were sensitive to some
antibiotics namely: penicillin, gentamicin, chlora-
mphenicol and erythromycin.
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As shown in Table (4), the number of viable F. necro-
phorum in the livers of inoculated mice were markedly
increased than those present in spleen. Numous viable
F. necrophorum were highly present in both liver and
spleen adjacent to lesions during 18-24 hours post-
infection. F. necrophorum was isolated in pure cult-
ure from hepatic necrobacillosis lesions and spleen
specimens of all the 18 mice killed at 8, 12, 18,

24 and 36 hrs. after inoculation. The mean number

of viable bacteria in the liver and spleen per gram
was determined in Table (4).

SUMMARY

* 62.5% overal isolation of F. necrophorum among
sheep liver abscesses as compared with 37.5% of
other aerobic and anaerobic micro-organisms recove-
red from the same lesions. F. necrophorum was the
predominant organism to be found in sheep liver ab-

scegsses.

* The significance of F. necrophorum and other org-
anisms present in examined sheep liver abscesses
can not be determined on the basis of parasitic 1li-
ver fluke infestatiomns.

* C. pyogenes (13.8%), Staph. aureus (12.5%), Ps.
aeruginosa and Bacteroides fragilis (4.2%) and Pept-
ostreptococcus anaerobius (2.8%) were found as sin-
gle infection in sheep hetatic abscesses. Mixed in-
fection were also detected.

* All the organisms recovered from 20 apparently no-
rmal livers were principally contaminants and picked
up between the time of slaughter and their subsequ-
ent culturing.

* F. necrophorum strains were completely sensitive
to erythromycin, gentamicin, penicillin-G and oxyt-
racycline. C. perfringens, Peptostreptococcus anae-
robius and Bacteroides fragilis were highly sensit-
ive to erythromycin, gentamycin, oxtetracycline and
penicillin-G. also. :
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* The number of viable F. cecrophorum in the liver
of experimentally inoculated mice were greatly incr-
eased than present in spleen. The mean number of vi-
sble bacteria in liver and spleen per gram were cal-
culated in details.
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