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Model of septic shock induced by live E. coli (O18)  
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ABSTRACT: This study was concerned with the development of induced septic shock in a laboratory rat using a 
series of measurements including body temperature, heart and respiratory rates, haematocrit value, red and white 
blood cell counts, differential leukocyte count, haemoglobin value, glycaemia, analysis of arterial blood gases, and 
serum levels of interleukin 6 (IL-6) during the first five hours. A total of 12 specific pathogen free (SPF) labora-
tory rats were used for the study. Septic shock was induced under general anaesthesia by introducing live E. coli 
(O18) into the jugular vein in the dose of 1 × 109 per 100 g of body weight (group SESH). Clinical measurements 
and blood collection from a. carotis were performed just prior to, and then 1.5 and 5 h after the administration 
of E. coli. The control group (C) contained 9 SPF laboratory rats which received physiological saline only, at the 
same volume into the jugular vein, and blood collection followed according to the same scheme as above described 
for group SESH. The results of the experiment showed that changes in clinical, haematological and biochemical 
parameters could be detected as early as 1.5 hours after induction. These changes correspond with the activation 
of an inflammatory reaction and the development of metabolic acidosis. They are accompanied by a considerable 
rise in IL-6 already 1.5 h after the application of live E. coli and after 5 h the levels exceeded 2 000 pg/ml in all 
experimental animals. Our results clearly document the importance of IL-6 for the early detection of developing 
septic shock and of some less specific but routinely determined parameters such as white blood cell count and 
base excess.
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Despite advances in critical care, in human medi-
cine sepsis and septic shock due to infection play a 
considerable role in the morbidity and mortality of 
patients of intensive care units (Martin et al., 2003). 
According to several published studies and because 
of the similarity of these processes, high levels of 
morbidity and mortality may also be expected in 
veterinary medicine (Vela et al., 2006).

Micro-organisms proliferate following an infec-
tion and produce endotoxins and exotoxins which 
stimulate the primary immune system, and endothe-
lial and other cells. The nuclear factor κB (NF-κB) 
is activated, followed later by the production of 

the macrophage migration inhibiting factor (MIF), 
tumour necrotizing factor-α (TNF-α), interleukin 1 
(IL-1), interleukin 6 (IL-6), free oxygen radical and 
reactive nitrogen species. The activation of the 
above factors results in the induction of systemic 
inflammatory reactions and myocardial depression 
observed during sepsis. In serious cases this may 
lead to multi-organ dysfunction (MODS), or even 
multi-organ failure (MOF) (Das, 2003).

Uncontrolled, inadequate or late resuscitation 
and a failure of compensatory mechanisms may 
lead to tissue hypoxia, anaerobic glycolysis and 
a disturbance in the acid-base balance. There is, 
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therefore, a demand for reliable biochemical or 
immunological markers differentiating individual 
kinds of sepsis and helping in the selection of thera-
peutic strategies. Parameters important for the pa-
tient from the prognostic and pathogenetic point of 
view include, apart from others, cytokines – IL-1, 
IL-6, TNF-α and acute phase reactants (C-reactive 
protein, etc). IL-6 is a protein produced in vivo by 
activated monocytes, fibroblasts and endothelial 
cells, in particular. It is considered a cytokine with 
pleiotropic effects which plays an important role 
in the induction and control of cellular reactions 
of the acute phase and is an important mediator in 
the development of shock and multi-organ failure 
(Johnson et al., 2004).

Monitoring of serum levels of early mediators 
of inflammation such as IL-1, IL-6 or TNF-α may 
be a effective method of evaluating the inflamma-
tory response and in the early detection of acute 
phase reactions allowing the determination of the 
most appropriate therapeutic approach (Hack et 
al., 1989; Borden and Chin, 1994; Liaw et al., 1997; 
Harbath et al., 2001). At the same time, the levels 
of inflammatory mediators or the duration of their 
rise correlate well with the seriousness of the state 
of critical care patients and evidently have a prog-
nostic role (Pinsky et al., 1993; Martin et al., 1994, 
1997; Taniguchi et al., 2003).

This study was aimed at monitoring the dynam-
ics of the development of septic shock using some 
clinical, haematological and biochemical param-
eters in correlation with serum levels of IL-6, an 
important mediator of the immune response, un-
der conditions accurately simulating clinical real-
ity following the intravenous administration of live 
bacteria and subsequent bacteriemia.

MATERIAL AND METHODS

A total of 21 laboratory rats (outbred specific 
pathogen free Wistar, AnLab Prague) weighing 
545 g on average (min. 420 g; max. 545 g) were 
used for the study and treated in accordance with 
the Regulation 86/6091 EEC and the Project ap-
proved by the Ethical Committee of the University 
of Veterinary and Pharmaceutical Sciences Brno.

Animals were divided into two groups, i.e. septic 
shock group (SESH, n = 12) and control group (C, 
n = 9). Prior to the experiment, the animals were 
examined so as to check their state of health, body 
weight, temperature, respiratory and heart rates. 

After that, general anaesthesia was induced in the 
experimental animals using atropine (0.05 mg/kg 
body weight), droperidol (0.8 mg/kg body weight), 
ketamine (35 mg/kg body weight) and xylazine 
(5 mg/kg body weight). When necessary, a prolon-
gation of anaesthesia during the experiment was 
effected by administering half the dose of ketamine 
(Scheer et al., 2003). Under general anaesthesia and 
after the preparation of a. carotis and v. jugularis, 
intravenous catheters were inserted into these ves-
sels to enable blood collection and intravenous ad-
ministration of drugs. The animals were placed in 
dorsal recumbency on a non-heated pad in a room 
with a constant temperature of 22 ± 2°C.

Time 0

After inducing general anaesthesia and making 
the vascular bed accessible, the rectal temperature 
was measured using a digital thermometer with a 
range of 28.0–42.9°C (Afec T04); respiratory rates 
and pulse rates were measured using a pulsemeter 
(Nonin 8500AV, transflex probe 2000T, arithmeti-
cal mean from three subsequent measurements). 
A sample of arterial blood (2 ml) was taken from 
a catheter inserted into a. carotis for laboratory 
examination and replaced by the same volume of 
physiological saline in both groups of animals. After 
that, v. jugularis was used for administration of live 
E. coli bacteria (O18) in the dose of l × 109/100g 
of body weight to animals of group SS (Solution 
concentration: 1 × 109 E.coli (O18)/ml) (Tanaka et 
al., 1983). Group C animals received an equivalent 
volume of physiological saline.

Time 1.5 h and 5 h

1.5 h and 5 h after the intravenous administration 
of live E. coli bacteria to group SESH or administra-
tion of physiological saline to group C parameters 
such as body temperature, heart and respiratory rates 
were determined. At the same time, 2 ml of arterial 
blood were withdrawn and replaced by the same 
volume of physiological saline in both groups.

Sample processing

Immediately after collection, arterial blood 
glucose was determined using a glucometer with 
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a measurable range from 1.1 to 33.4 mmol/l 
(Glucocard II, Arkray). Standard haematological 
parameters such as haematocrit value, red and 
white blood cell counts and the differential leu-
kocyte count were determined manually. Arterial 
blood gases and levels of essential ions including 
pH, pCO2, HCO–

3, paO2, BE, and the anion gap were 
also examined (Rapidlab 855, Bayer Diagnostics). 
A part of the sample was used to produce serum 
which was immediately frozen and stored at –20°C 
until the IL-6 analysis. Serum concentrations of IL-6  
were evaluated following thawing by the ELISA 
method using a commercially available assay (IL-6 
(rat) EIA, DRG Diagnostics, sensitivity from 8 to 
2 000 pg/ml) in the laboratory of the Department 
of Microbiology and Immunology of the University 
of Veterinary and Pharmaceutical Sciences, Brno. 
The samples in which IL-6 concentrations exceeded 
2 000 pg/ml were diluted and re-evaluated.

Statistical data evaluation

Statistical analysis was based on all obtained re-
sults, including those from animals with incom-
plete data due to the impossibility of analysis (a lack 
of samples from those animal who died during the 
experiment). Nevertheless, data on each parameter 
was made up of at least six values.

Considering both groups of animals, arithmeti-
cal means and standard deviations were computed 
for individual parameters. Data were then evalu-
ated using the F-test and, based on that, the t-test 
parameters were selected. The IL-6 concentration 
values were evaluated using Horn’s parallel analysis 
to predict the 95th percentile point in distributions 
of eigenvalues generated from random data ma-
trices and the results were graphically expressed. 
Undetectable levels of IL-6 (less than 8 pg/ml) were 
considered to be 0 for purposes of the statistical 
analyses.

Commercially available software was used for the 
statistical analysis, i.e., SPSS and Microsoft Office 
Excel 2003.

RESULTS

It was not possible to collect samples and perform 
clinical measurements at the 5 h interval in three 
out of 12 animals in which septic shock was induced 
(group SESH) because of their death prior to the ter-

mination of the experiment (25% mortality). Table 1 
to Table 4 show the results of obtained parameters 
including the arithmetical mean and standard devia-
tion as well as the results of evaluation within the 
group using the paired Student’s t-test and in com-
parison with the control group using the non-paired 
Student’s t-test for individual parameters.

Evaluation of the development of measured 
parameters within the group

The following results were obtained upon the sta-
tistical evaluation of values of measured parameters 
at individual times in the group where septic shock 
was experimentally induced.

In the monitored group there was a statistically 
highly significant drop in temperature between 
measurements at 0 h and 1.5 h (P = 0.002); when 
compared with time 0 the temperature was also 
considerably lower at time 5 h (P = 0.003). The 
pulse rate did not change significantly between 
time 0 h and 1.5 h; values at time 5 h, however, 
were significantly lower than at time 0 h (P < 0.001). 
Respiratory rates at any time were not different 
from values at time 0 h. There were no statisti-
cal differences between measurements in values 
of glycaemia. Values of IL-6 at time 1.5 h were 
significantly higher compared with time 0 h (P = 
0.001) and levels of IL-6 at time 5 h also signifi-
cantly increased compared with values at time 0 h 
(P < 0.001) – see Table 1.

No significant differences were observed in hae-
matocrit values between time 0 h and 1.5 h but 
values at time 5 h were significantly lower com-
pared to time 0 h (P < 0.001). Similar changes were 
noted in red blood cell counts. White blood cell 
count dropped significantly between measure-
ments at time 0 h and 1.5 h (P = 0.008); at time 5 h 
white blood cells amounted to a significantly lower 
value compared with time time 0 h (P < 0.001). 
Neutrophil band counts at time 5 h compared with 
time 0 h were significantly increased (P = 0.028). 
Segmented neutrophil counts at time 1.5 h were 
similar to those at time 0 h; counts at time 5 h, how-
ever, significantly increased compared with time 
0 h (P = 0.002). Band and segmented neutrophils 
increased at the expense of lymphocyte counts, 
which were not considerably altered at time 1.5 h 
compared with time 0 h, while counts at time 5 h 
were with a high statistical significance lower than 
at time 0 h (P = 0.006) – see Table 2.
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pH values in the septic shock group were not sig-
nificantly different between time 0 h and 1.5 h; but 
there was a significant drop between time 0 h and 
5 h (P = 0.047). No significant changes in paCO2 
were found during the experiment. Changes in val-
ues of paO2 between time 1.5 h and 0 h were not 
statistically significant; nevertheless, values at time 
5 h were significantly higher than at time 0 h (P = 
0.034). There was a considerable drop in HCO–

3 val-
ues after the lapse of 1.5 h from the start of the ex-
periment (P = 0.013); this parameter also dropped 
significantly between time 0 h and 5 h (P < 0.001). 
Values of BE did not change considerably up to 1.5 
h from the start of the experiment; however, at time 
5 h, they were significantly lower when compared 
with the initial value at time 0 h (P < 0.001). No 
statistically significant changes were observed in 
values of SaO2 and pA-aO2 – see Table 3.

Levels of sodium (Na+) between time 0 h did 
not differ significantly; statistical differences were 
found, however, when comparing lower values at 
time 5 h with those at time 0 h (P = 0.049). Levels 
of potassium (K+) at 1.5 h from the start of the ex-
periment had increased significantly (P = 0.019); 
there was, however, no difference at time 5 h when 
compared with time 0 h. No significant changes 
were found in levels of ionized calcium (Ca++) and 
chlorides (Cl–). To begin with, anion gap values did 
not change significantly; however, between time 
0 h and 5 h there was a significant increase (P < 
0.001) – see Table 4.

Evaluation of the development of measured 
parameters compared with the control 
group

The following results were obtained after statisti-
cal comparison of the values of measured parame-
ters between the experimental and control group:

There were no statistical differences in tempera-
ture at any time of measuring. Pulse rates in the 
septic shock group at time 0 h and 1.5 h were not 
significantly different from the control group while 
at time 5 h it was significantly lower (P < 0.001). 
Similarly, respiratory rates in the septic shock group 
at time 0 h and 1.5 h were not significantly differ-
ent from the control group while at time 5 h it was 
significantly lower (P < 0.001). No significant differ-
ences were found between the septic shock group 
and the control group at any time of measurement. 
Levels of IL-6 at time 0 h did not differ signifi-

cantly; however, they were significantly higher at 
time 1.5 h (P = 0.003) and even more significantly 
higher at time 5 h when compared with the control 
(P < 0.001) – see Tables 1 and 5.

Comparison of the septic shock group and the 
control group with regard to values of haematocrit 
and red blood cell count revealed no differences. 
A considerable decrease in white blood cell count 
(P < 0.001) was observed in the septic shock group 
at time 5 h, while in earlier measurements no dif-
ferences from the control were found. The evalu-
ation of differential counts of band neutrophils 
uncovered no differences at time 0 h, while the 
values increased at time 1.5 h and 5 h (P = 0.049; 
P = 0.040). No differences were found in counts 
of segmented neutrophils and lymphocytes at any 
time of measurement – see Tables 2 and 6.

There were no statistically significant differences 
in pH values in the septic shock group compared to 
the control group at time 0 h and 1.5 h; at time 5 h 
the pH value was significantly lower (P = 0.036). 
Differences in values of paCO2 and paO2 were in-
significant at each time of measurement. Values of 
HCO–

3 showed no differences at time 0 and 1.5 h 
but decreased with a high statistical significance 
in the septic shock group at time 5 h (P < 0.001). 
Similarly, values of base excess showed no differ-
ences at time 0 and 1.5 h but decreased statistically 
significanctly in the septic shock group at time 5 h 
(P < 0.001). No differences were found in values of 
SaO2 and pA-aO2 at any time of measurement – see 
Tables 3 and 7.

The evaluation of levels of sodium (Na+), po-
tassium (K+), ionized calcium (ioniz. Ca2+) and 
chlorides (Cl–) did not succeed in identifying 
any significant differences. Values of anion gap 
(AnGap) showed no differences at time 0 and 1.5 h 
but were statistically significantly elevated in the 
septic shock group at time 5 h (P = 0.008) – see 
Tables 4 and 8 .

Figure 1 shows the area of distribution of IL-6 
levels in the septic shock group and the control 
group in 95% probability and is bound by pivots 
LD,95 (lower pivot in 95th percentile) and LH,95 (high-
er pivot in 95th percentile); a curve PL is plotted 
through the semisums of the pivots. A pronounced 
increase in IL-6 levels is evident after 1.5 h in the 
septic shock group, whereas the IL-6 levels in the 
control group did not exceed the detection level 
(8 pg/ml) during the whole study. The levels of IL-6 
further increased in the septic shock group at 5 h 
after the initiation of the experiment.
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DISCUSSION

The diagnosis of systemic inflammatory response 
syndrome (SIRS) in clinical practice is frequently 
based on clinical signs and routine laboratory ex-
aminations. Common markers of inflammation are 
body temperature, heart and respiratory rates and 
the white blood cell count. The syndrome of sys-
temic inflammatory response, nevertheless, may 
be of both infectious and non-infectious aetiology 
(Bone et al., 1992). The alteration of cardinal signs, 
despite their sensitivity, is a rather non-specific cri-
terion due to variable aetiology. The low specificity 
of the white blood cell count is documented by the 
criterion of presence of either leukopenia or leu-
kocytosis, and left shift, in the definition of sepsis 
and SIRS (Bone et al., 1992).

The inconsistent development of the triage (i.e., 
temperature, respiratory and heart rates) in the 
monitored groups of experimental animals serves 
to document variability of these parameters un-
der the influence of many factors. Both groups of 
animals showed a marked drop in body tempera-

200

300

800

1300

1800

2300

2800

0 1 2 3 4 5

Time (h)

IL
-6

 (p
g/

m
l)

Control PL

Control LD,95

Control LH,95

Septic PL

Septic LD,95

Septic LH,95

ture, probably due to insufficient thermoregulation 
during the anaesthesia. Pulse rates had a signifi-
cant tendency towards bradycardia in the septic 
group compared with the control. The drop in the 
respiratory rates of septic animals at the end of 
the study may be explained by the higher mortal-
ity in this group. Many individuals in this group 
displayed pathological breathing such as gasping 
and apnoic pauses which are common just prior to 
cardiopulmonary arrest (Muir, 1999; Hendricks, 
2003). Although the aim was to minimize external 
factors influencing triage (no use of heated pads 
for keeping laboratory rats, no corrections for fluid 
loss through evaporation and urine), the general 
anaesthesia by itself and the individual susceptibil-
ity of the animals to anaesthesia were important 
interfering factors (Holden and Hammond, 1999). 
Therefore, the evaluation of cardinal signs in ani-
mals under general anaesthesia in relation to the 
development and course of shock and SIRS has only 
a limited importance in examining, in particular, 
absolute values. Greater benefit may rather be ex-
pected from examining the trends of their devel-
opment, as shown in general rules of monitoring 
critically ill patients (Kaplan, 1992; Hammond and 
Walters, 1999).

Decreasing white blood cell counts in the septic 
shock group may be due to the development of 
SIRS in response to the endotoxin released from 
E. coli (Bone et al., 1992; Green and Adams, 1992; 
Haskins, 1992). In the septic shock group there 
was a rise in bands, significant when compared 
with the control, as well as changes in the propor-
tion of segmented neutrophils and lymphocytes at 
the end of the study. Metabolic acidosis was also 
gradually developing in this group of animals. The 
functions of the lung parenchyma, measured by the 
paO2, SaO2 and pA-aO2 parameters, did not change 
in both groups of animals monitored. Metabolic 
acidosis accompanies the development of SIRS 
and the analysis of blood gases and/or parameters 
of anaerobic metabolism, as confirmed by prior 
studies, may be suitable not only for the evalua-
tion of the actual state of the patient but also for 
prognostic purposes (Smith et al., 2001; Marecaux 
et al., 1996). The increased anion gap values in the 
SS group at the end of the experiment correspond 
with the metabolic acidosis and the drop in the 
concentration of bicarbonates.

Evaluating glycaemia in the septic shock group, 
it is clear that there were no significant changes 
leading to a rise or drop in blood glucose except for 

Figure 1. Distribution of IL-6 levels – septic shock vs. 
control group

LD,95 = lower pivot in 95 percentile; LH,95 = higher pivot in 
95 percentile; PL = semisum of LD,95 and LH,95
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some broadening of the range of values measured 
(increased standard deviation). This fact, however, 
was not helpful in distinguishing between the sep-
tic and normal groups of animals. In the course of 
shock and SIRS there are changes in the metabolism 
of lipids and glucose due to the release of glucocor-
ticoids and adjustments in the release and action 
of insulin. Levels of glucose are then the result of 
the ratio between the effects of corticosteroids and 
insulin.

A recent study on the insulin therapy of children 
with burns has demonstrated the anti-inflamma-
tory effects of insulin and its positive effect on a 
course of therapy (Jeschke et al., 2004). From pre-
vious studies on sepsis it is known that bacterial 
endotoxins interfere significantly with the action 
of insulin at the cellular level and may cause hy-
perglycaemia as well as hypoglycaemia in septic 
patients (Das, 2003; Yu et al., 2003).

As expected, a significant rise in the IL-6 level 
was found in the septic shock group. The rise of 
serum IL-6 levels during sepsis and septic shock 
states has been reported in many human clinical 
studies as well as experimental studies employing 
animal models. Hack et al. (1989) described in-
creased levels of IL-6 in septic patients and sig-
nificantly higher levels in patients in septic shock. 
In these patients IL-6 levels had a prognostic value 
because they were significantly higher upon ad-
mission in patients who died than in those who 
survived. However, levels of IL-6 were not influ-
enced by the source of infection (Hack et al., 1989). 
Similarly, in an experimental study employing dogs 
the level of cytokines was not influenced by the site 
of infection (Moeniralam et al., 1997). Calandra 
et al. (1991) also reported increased levels of IL-6 
in septic patients and significantly higher values 
in patients who were dying and showing signs of 
a fulminant septic shock than in patients who ex-
pired after a temporary clinical improvement or 
patients who recovered. IL-6 levels were at their 
maximum upon admission, decreased during the 
stay in the hospital and correlated with the length 
of hospitalization. Nevertheless, it was not pos-
sible to determine values limiting the survival of 
individual patients. Another study which reported 
higher IL-6 levels in septic compared to non-septic 
shock patients found that survival was not corre-
lated with levels of IL-6 but with the duration of 
the increased levels (Pinsky et al., 1993). Martin et 
al. (1997) also reported IL-6 levels higher in septic 
than in non-septic (traumatic) shock patients. At 

the same time they found rising levels of IL-6 in 
a polytraumatic patient who developed pneumo-
nia during hospitalization. Recently, Martins et al. 
(2003) confirmed the prognostic importance of IL-6 
during the late stages of sepsis and septic shock. All 
the above studies are based on the results of IL-6 
levels measured upon the arrival of patients at the 
hospital and then at regular intervals throughout 
their hospitalization; the highest levels are mostly 
those obtained on arrival.

Levels of IL-6 in dogs following the administra-
tion of E. coli endotoxin rose significantly after 
90 min and peaked within 180 min without regard 
to the site of injection or the general anaesthesia 
(Moeniralam et al., 1997). Similar results were ob-
tained by Forfia et al. (1998) who reported a signifi-
cant rise in IL-6 levels in dogs 120–240 min after 
bacterial lipopolysacharide (LPS) administration, 
while the IL-6 levels also peaked within this time 
range (Forfia et al., 1998). A study was also con-
ducted on the effect of hypothermia on inflam-
matory responses in laboratory rats. A significant 
rise in IL-6 levels was observed some 120 min after 
the administration of LPS from E. coli in a dose 
which induced a shock which increased slightly af-
ter 300 min. IL-6 levels diminished with the grow-
ing degree of hypothermia (Taniguchi et al., 2003). 
Contrary to human clinical studies, experimental 
work using animals as a model of the development 
of sepsis report a peak of IL-6 which climbs from 
basal levels following the induction of septic states 
(administration of LPS).

The results of this study on the dynamics of septic 
shock are in concord with previous papers moni-
toring the development of sepsis and septic shock. 
Considering the relationship between IL-6 and sep-
sis, it can be stated that there is a clear response to 
the insult during the early stages of shock, while the 
rise of this parameter starts just prior to changes 
in other laboratory parameters such as glycaemia, 
metabolic acidosis, or blood differential count – a 
sensitive marker of inflammatory responses during 
sepsis. The use of live E. coli to induce sepsis means 
that this model is more representative of the real 
conditions during sepsis and septic shock under 
clinical practice.

The experimental part of the study did have 
certain limitations, such as the number of animals 
used in the septic shock group. This may, in par-
ticular, have influenced results and explained how 
some parameters did not change profoundly during 
shock. The prolongation of the experimental work 
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would also be helpful in shedding more light on 
lower responding parameters during shock. Higher 
numbers of experimental animals would also enable 
the evaluation of selected parameters in relation to 
the prognosis of the disease. The number of animals 
in this study was limited by the relative cost of de-
termining serum IL-6 levels. Clinical parameters 
may also be considerably influenced by procedures 
performed during the experiment such as the inter-
ference of general anaesthesia with cardinal signs 
which are consequently of low informative value.

CONCLUSION

The model of septic shock induction in the labo-
ratory rat using systemic distribution of live E. coli 
(O18) presented in this paper proved to be func-
tional and confirmed the importance of IL-6 in the 
pathogenesis of septic shock.
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THE VETERINARY BIOTECHNOLOGY, EPIDEMIOLOGY AND FOOD SAFETY 
NETWORK (CENTAUR)

The CENTAUR network aims at upgrading the standards of economically significant priority animal 
diseases control in the region with particular emphasis on transboundary animal diseases, animal health 
and consumer protection.

The CENTAUR is willing to achieve it through dissemination of scientific information, training, links 
with the international centres of excellence and cooperation. The important task is also to present the 
problems, personalities, institutions, and scientific achievement of the region. Efficient utilization of 
Internet, e-mail and improvement in English language proficiency is followed, too.

Under the CENTAUR network the CENTAUR NEWSLETTER FLASH INFORMATION (CNFI), an 
international electronic bulletin (ISSN 1213-368X), is published, providing subscribers with instant infor-
mation in the form of e-mail messages relating to fields of interest which subscribers define themselves 
during the process of registration. CNFI covers global animal disease-related events and is distributed 
to the registered readers from all over the world. The number of subscribers has been growing rapi-
dly and new registrations are always welcome. More than 1200 registered members of the CENTAUR 
network from 70 countries receive the e-mail information at present. The web page http://centaur.vri.
cz is  requently visited by colleagues from countries of all continents.

The forms of CNFI are as follows:
E-MAIL MESSAGES are distributed to field specific registered members. Sometimes identical infor-

mation is distributed to more fields of interest. Therefore second mail with identical subject and time 
of dispatching should not be opened but immediately deleted.

CNFI BULLETIN: approximately 10 issues per year with general information for the CENTAUR network 
members are distributed to all registered addresses as an attachment to e-mail. This bulletin is also 
available for downloading from the CENTAUR web page http://centaur.vri.cz

CENTAUR network members are welcome as authors of original papers or reviews submitted for 
publication in an international peer reviewed jornal for veterinary medicine and biomedical sciences 
Veterinarni medicina, indexed is the Web of Science, Current Contents and other databases. Papers 
published in this journal are free in full text at http://vetmed.vri.cz

CENTAUR network members can request the Editor for search from the published papers if their 
intentions are oriented towards to contributions for CNFI or submission the manuscript for publication 
in the journal Veterinarni medicina.

CNFI subscription is free. Register your “fields of interest” according to the instructions available at 
http://centaur.vri.cz/default.asp?page=cent_reg.asp and you will receive instant confirmation of your 
choice by e-mail. To unsubscribe or change the selected fields of interest, send an e-mail to the CNFI 
editor <hruska@vri.cz>. Contributions, comments and requests of the subscribers are welcome. 

CNFI and the CENTAUR network are your tools!


