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Summary 

 
There have been performed comparative investigation concerning the behavior of 

18 stems of Fusobacterium necrophorum (9 belonging to ssp. necrophorum and the other 9 
to ssp. funduliforme), isolated from hepatic abscesses, pododermatitis lesions and ruminal 
contents from cattle, to the next biological tests: the agglutination of fowl erythrocytes, 
production of hemolysins and phospholypase, leucotoxic activity (expressed through 
hemolytic and phospholypasic titre) and pathogenity for the white mouse.  

No matter their origin the Fusobacterium necrophorum ssp. necrophorum stems 
produced constantly positive reaction towards all the biological tests analyzed, meanwhile 
the stems of ssp. funduliforme produced negative reactions or rare positive reactions, 
towards the same tests. It must be mentioned that the stems of Fusobacterium necrophorum 
ssp. necrophorum, isolated from the ruminal content, although they have proven to be 
virulent to the white mouse, they have produced low quantities of leucotoxin.  

 
Fusobacterium necrophorum ssp. necrophorum is a Gram negative 

bacteria, non-sporogenous, pleomorph, strictly anaerobic, involved in the 
determination of several morbid statuses in animals (hepatic abscesses, interdigital 
necrobacilosis in cattle and sheep, etc.) and humans (Lemierre syndrome). This 
bacterium is usually found in the digestive tube of herbivores, from where, through 
the faeces, there can be found afterwards in the external environment. Between the 
stems of Fusobacterium necrophorum there are great differences of pathogenesis, 
but the pathogen stems owe their pathogenesis to virulence but mostly to their 
capacity of synthesizing, during multiplication, many factors with toxic role.  

The factors responsible to the virulence and the mechanisms, through 
which this comensal bacterium manages to become pathogen, are less studied. It 
was suggested that in the manifestation of their pathogenesis function can 
interfere: a leucotoxin, an endotoxin, a hemolysin, a hemaglutinin and several 
enzymes, like the proteases and the DNA-ase.  

In addition, many studies (6,8,43,44) consider that the leucotoxin, a protein 
with strong cytotoxic activity, it is the main factor responsible of the stems's 
pathogenity, because only the stems which synthesize leucotoxin have proven 
themselves pathogen to the white mouse or for the rabbit, and with the 
antileucotoxin sera administrated to the laboratory animals infected with pathogen 
stems, it is stopped the release of the infection. After purification and separation on 
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Sephadex columns and electrophoresis in polyacrylamide gel, it has been 
demonstrated that the leucotoxin has a molecular weight of approximatively 300 
kDa.  

During our investigations, in the initial stages of our research, there have 
been established the necessary environmental conditions and the working 
techniques through which there can be selected the highly pathogen stems of 
Fusobacterium necrophorum, and also the conditions in which these are 
synthesizing the maximum quantity of leucotoxin.  
 

Materials and methods 
 

Processed samples - In order to isolate and identify the stems of 
Fusobacterium necrophorum, there have been collected and processed through 
complex bacteriological assays 14 samples of necrotic material, from the podal 
lesions of the cattle from the Research and Development Resort for Cattle in 
Dancu. 

Culture media - VL broth; VF broth; VL agar with equine blood, brilliant 
green and sodium azide. Other materials - integral equine blood; brilliant green 
solution; sodium azide solution.  

Working technique - In order to collect the samples there have been used 
special spoons, made from stainless wire, sterilized first through autoclaving, 
attached through a rubber cork to sterile vials of 16/160 mm, which contained 
transport media. The collection of the samples was performed respecting the next 
process: the affected hoof is mechanically cleaned in order to remove the faeces 
and fragments of the bedding, and then washed with warm water and soap, dried 
with a piece of sterile gauze. Using a nipper for the hoof then remove the fragments 
of excedentary horn until revealing the necrosis zone and the apparition of a slight 
hemorrhage. The necrosis tissue is removed from the surface of the lesion, using a 
haemostatic tweezer on which, before using, was shroud with a piece of sterile 
gauze, and with the help of the spoon, there are collected pieces of necrosis tissue, 
especially from the peripherical zone of the lesion, until the curl of the spoon is 
filled with blood coagulum and necrosis tissue. After sampling, the spoon is 
introduced in the vial with transport medium, beinf fixed through the rubber cork to 
the mouth of the vial. After individualising, the vials containing the collected 
samples are transported to the laboratory for processing.  

The preparation of the samples for enrichment and the technique of the 
Fusobacterium necrophorum stems' isolation - In the laboratory the sample from 
the curl of the spoon is transferred in a sterile mortar and homogenized together 
with several drops of VL broth with glucose, regenerated through boiling and 
cooled before. From the obtained suspension there where made preparates on 
slides and at the same time seedings on the surface of at least 3 Petri dishes which 
contained VL agar with equine blood, brilliant green and sodium azide. The seeded 
dishes were introduced in the anaerostate and incubated for 48-72 hours, at the 
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temperature of 37oC. The seeded media were examined daily, macroscopically and 
with the stereomicroscope, in order to observe the colonies of Fusobacterium 
necrophorum. From each dish, there was transferred in VF broth or in VL broth, 
regenerated before through boiling and rapidly cooled, a colony with specific 
morphological traits. For each sample there were tranferred a minimum number of 
3 colonies. The media so seeded were incubated at 37oC, for 24-48 hours. The 
cultures obtained were verified for purity and then subjected to identification. 

The identification of isolated stems - In order to identify the isolated stems 
and establishing their apparthenence to Fusobacterium necrophorum species, 
corroborated with the results of the next groups of assays: 

- the morphological traits assay; 
- the cultivation conditions and cultural traits assay; 
- the biochemical properties assay. 

The morphological traits assay was performed respecting the rules of 
classical methods: the form, the dimensions, the way of grouping and the dyeing 
affinity, were appreciated through the slides examination realized from the 
processed samples and from the obtained cultures, at the optical microscope, after 
their dyeing using the Gram method. The absence of the motility was appreciated 
after the isolated stems' seeding in the deepness of the VL semisolid agar column.  

The appreciation of the cultivation conditions and the nutritive exigencies of 
the isolated stems was realized after their seeding in broth and VL agar, in broth 
and VF agar, in broth and Schaedler, with or without adding defibrinated equine 
blood, incubation in anaerobiosis conditions.  

In order to examine the biochemical properties, there have been used 
classical techniques, but the incubation of the seeded media was realized in 
anaerobiosis. In case of every isolated stem there have been examined the next 
biochemical traits: the production of hemolysins and lecitinase; the indole and H2S 
production; the liquefaction of gelatin; the fermenting of several glucids (glucose, 
maltose, saccharose, lactose, etc.) and the agglutination of erythrocytes of hen.  

The obtaining of the inoculum and the antigenic mass - In this purpose, the 
407 stem of Fusobacterium necrophorum was subcultivated in Schaedler broth, 
with paraffin oil, which initially was regenerated through boiling and afterwards 
rapidly cooled. After verifying the purity, through a cultural assay and 
bacterioscopic assay, there have been made seedings in recipients with 5 l of 
Schaedler broth, regenerated and rapidly cooled before. The quantity of inoculum 
used represented 10 % of the liquid medium volume in which the subcultivation 
was realized. The seeded liquid media were incubated at 37oC, in anaerobiosis, 
with intermittent homogenisation, without aeration of the medium, for 72 hours. At 
the end of the incubation period, from each recipient with culture there have been 
extracted approximatively 100 ml of culture, necessary to determine the number of 
CFU, the concentration of leucotoxin, hemolytic and phospholipasic titer, the 
marking out of the hemagglutinant effect and the pathogenity for rabbit.  
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The determination technique for CFU - In order to appreciate the total 
number of living cells belonging to 407 stem of Fusobacterium necrophorum, at the 
end of the incubation period (72 hours) there have been performed counting in the 
Petri dishes, using the serial decimal dilutions technique respecting the following 
protocol: in a series of test tubes were distributed 9 ml of Schaedler broth. After 
distribution, the test tubes with media were regenerated through boiling, for 10 
minutes, in a water batch, after that being cooled rapidly, in order to realize the 
dilutions. From each obtained dilution, were collected 2 ml which were transferred 
in 2 Petri dishes, after that pouring 10 ml of agar Schaedler in each one, melted 
and cooled at 45oC. After homogenizing, the dishes were kept at the laboratory 
temperature in order to solidify the medium, afterwards being incubated at 37oC, in 
anaerobiosis. After 48 hours of incubations the colonies developed were counted, 
and then determined the total number of living cells. 

The technique of marking out of the hemolysin and phospholipase 
production - In order to demonstrate that 407 stem of Fusobacterium necrophorum 
keeps intact all the phonotypical traits on the basis of which its pathogenity is 
appreciated, when its multiplication is realized in a large volume of Schaedler broth, 
in order to obtain the antigenic mass and an important quantity of leucotoxin there 
has been verified the capacity of the culture in Schaedler broth, of 72 hours, of 
producing the hemolysis of equine erythrocytes and to synthesize phospholypase. 
Following this purpose, with the seeding needle, there have been realized 
transplantations, from the collected samples from each culture recipient, on the 
surface of Schaedler agar with yolk and on the surface of Schaedler agar with 
integral equine blood. The seeded dishes were incubated at 37oC, in anaerobiosis, 
for 48-72 hours, with daily examination, recording the intensity of the 2 types of 
reactions.  

The technique for marking out the hemagglutinant activity - In order to 
mark out the hemagglutinant activity there has been performed the next technique: 
on a clean glass slide and skimmed with sanitary alcohol, have been laid out drops 
of defibrinated hen blood, using a Pasteur pipette, and after, from the prepared 72 
hours cultures, in order to obtain the antigenic mass, there have been laid out the 
same number of drops. The suspension obtained was gently homogenized, by 
balancing the slide. In case of a positive reaction, in a few seconds, the 
erythrocytes are joining in clumps visible with the eyes.  

The technique of pathogenity for rabbit determination - In order to realize 
this test, from the 72 hours cultures of 407 stem of Fusobacterium necrophorum, 
using a sterile syringe, there have been subcutaneous inoculated each 2 rabbits, 
with 0,2 ml of culture. The inoculated rabbits were kept under observation daily, 
recording their general status and the lesions installed at the level on inoculation. 
From the bodies of dead rabbits there have been realized seeding on 
corresponding culture media and preparates on slides in order to establish the 
cause of death.  
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Results and discussions 
 

Following the investigation, from the 14 samples of necrotic material 
collected from the podal lesions on cattle, there have been isolated a number of 18 
Gram-negative bacterial stems, non-sporogenous, anaerobic, which on the basis of 
their morphobiological traitshave been presumtively considered to belong to the 
Fusobacterium genus.  

The results of the biochemical detailed examinations, corroborated with the 
results of the morphological and cultural assays, lead to the comprising of the 18 
isolated stems in the next species: Fusobacterium necrophorum ssp. necrophorum 
- 8 stems; Fusobacterium necrophorum ssp. funduliforme - 1 stem; Fusobacterium 
nucleatum - 3 stems; Fusobacterium necrogenes - 2 stems; Fusobacterium 
gonidiaformans - 2 stems and Fusobacterium varium - 2 stems. The main 
morphobiological traits, on the base of which it was established the species and 
subspecies diagnosis, at the stems which were identified as Fusobacterium 
necrophorum, ssp. necrophorum, are synthetically included in table 1. 

On the basis of examining the hemolytical and lecitinasic activity, 
leucotoxin production, hen erythrocytes agglutination and pathogenity for the 
mouse and rabbit, it has been demonstrated that from the 8 stems of 
Fusobacterium necrophorum ssp. necrophorum isolated, 407 stem accomplishes 
all the criteria on the basis of which the highly pathogen stems are selected.  
 

Table 1 
The main phenotypical traits on the basis of which the comprising in species 

and subspecies of Fusobacterium necrophorum isolated stems was 
performed 

Indicative of the stem Criteria 
Number Examinated trait 

394 397 398 400 401 402 407 409 

1. Indole 
production + + + + + + + + 

2. 
Equine 

erythrocytes 
hemolysis 

++ ++ + +++ ++ ++ ++++ ++ 

3. Lecitinase 
production 

+ + + ++ + + +++ + 

4. 
Hen 

erythrocytes 
agglutination 

++ ++ ++ ++ ++ ++ +++ ++ 

5. 
Pathogenity for 

the white 
mouse 

4/5 3/5 4/5 5/5 3/5 4/5 5/5 3/5 

6. Leucotoxin 
production* 120 50 75 100 25 125 1085 75 

 * The dilution mutual factor of culture supernatant which produces the reduction 
with 10 % of neutrophile viability 
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Conclusions 
 

The bacteriological investigations concerning the behavior of the 18 stems of 
Fusobacterium necrophorum isolated from hepatic abscesses, podal lesions and 
ruminal content from cattle, and the expressing of several phenotypical traits 
correlated with the pathogenity permitted the withdrawing of the following 
conclusions: 
1. The Fusobacterium necrophorum ssp. necrophorum stems examinated, no 
matter their origin, synthesized during multiplication several stems of biological 
active molecules, capable of producing the agglutination of hen erythrocytes, 
meanwhile the stems of ssp. funduliforme didn't synthesize such substances or 
synthesized them in low quantities. 
2. Between the stems of Fusobacterium necrophorum ssp. necrophorum have 
been observed some differences in what concerns their capacity of elaborating 
endotoxins. In case of the ones isolated from the ruminal content, the exotoxin titer 
didn't surpass the value of 1/64, meanwhile in case of the ones isolated from 
hepatic abscesses and podal lesions, the exotoxins titer was always greater than 
1/256. 
3.  It has been observed that between the phenotypical traits of examinated 
Fusobacterium necrophorum stems and the pathogenity for the white mouse there 
is always a direct correlation, the stems which provoke the agglutination of hen 
erythrocytes produce hemolysins, phospholypase and leucotoxin being constantly 
pathogen for the white mouse. 
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