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A new method of modeling of acute diffuse peritonitis was designed and tested. The method 
reproduces clinical picture of severe purulent process in the abdominal cavity with clear pha- 
sic dynamics and uniform (in their nature and extent of  dissemination) pathological reactions, 
which improves reliability of  experimental data. 
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Pathogenetic mechanisms of acute peritonitis, and the 
development and testing of new methods of pharma- 
cological and surgical treatment of this condition are 
the top problems of modern medicine [3,9,10,12,13]. 

The method used for reproduction of  acute exper- 
imental peritonitis (AEP) is of exceptional importance 
for obtaining reliable results [2,4,11]. The methods of 
AEP modeling proposed by now [1,5-8] can be di- 
vided into 3 groups: 1) introduction of  foreign bodies 
or chemicals into the abdomial cavity (AC); 2) bacte- 
rial contamination with various cultures of pathogenic 
microorganisms or fecal suspension through a pun- 
cture or section in the abdominal wall or perforation 
of  the gastrointestinal tract; and 3) complex AEP mo- 
dels that include various combinations of  methods 1 
and 2. In our opinion, all these models have certain 
drawbacks. First, the dynamics and location of the pu- 
rulent inflammatory process can vary even within the 
same animal group. Second, it is difficult to achieve 
adequate bacterial contamination; therefore, some an- 
imals die of toxicoseptic shock, while in others con- 
tamination is insufficient to induce peritonitis. 

We designed a new method for modeling diffuse 
AEP that reproduces the inflammatory process maxi- 
mally approximating clinical conditions. 

MATERIALS AND METHODS 

The method proposed in this paper is based on intro- 
duction of  equal amounts of  S. aureus, E. coli, and 
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P. aeruginosa suspensions into the abdominal cavity 
of experimental animals. This microbial suspension is 
spread uniformly over all regions of AC by means of 
catheters preimplanted through perforated abdominal 
wall. The suspension is injected in three stages, 24 h 
after administration of autologous blood (7-10 ml/kg 
body weight) into the AC through the catheters. A 
suspension of  5.0-5.5x101~ cells/kg is injected at the 
first stage, and then (12 h later) two injections of 2.0- 
2.5x10 m cells/kg are performed with a 6-h interval. 

The new method of  AEP modeling was tested on 
albino rats of both sexes weighing 180-220 g. The rats 
were divided into five groups. Group 1 consisted of 
control rats. AEP was modeled: in group 2 by a sin- 
gle contamination of AC with a suspension orE. coli 
in a dose of  5x101~ per kg body weight; in group 3 by 
two injections of a ofE. coli suspension in a dose of 
2.5x10 ~~ per kg body weight; in group 4 by a single 
contamination of  AP with a polymicrobial mixture of 
S. aureus, E. coli, and P. aeruginosa in a dose of  
5x10 ~~ per kg body weight; and in group 5 by the 
method described in this paper. 

The animals were examined 24, 48, and 120 h 
after AEP modeling. The tests included: evaluation of 
general health conditions, peripheral blood leucocyte 
count, concentration of medium-molecular-weight mole- 
cules (MWM), bacterial colonization of AC, compli- 
cations, and lethality. After 120-h follow-up, all sur- 
vivors were decapitated under ethaminal anesthesia. 
All rats were subjected to morphological examination, 

The data were processed statistically by analysis 
of variance; the significance of intergroup differences 
was estimated by Student's t test. 
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TABLE 1. Time Course of Test Parameters in Experimental and Control Groups (M+m) 

Group Follow-up, h Leukocytes, MWM, arb. units Bacterial coloniza- Mortality, % 
108/liter tion, cells/ml 

1 (control) 

2 

5 

24 

48 

120 

24 

48 

120 
24 

48 

120 
24 

48 

120 

7.00+-0.36 

9.11• 

10.45+-0.41" 

8.59• 

12.03• 

14.86• 

10.71• 

15.00• 

14.27• 

17.85• 

15.05• 

21.05• 

278.60+-8.78 

311.52-+17.35 

354.20+-28.17" 

320.09-+19.40 

361.19-+20.04" 

395.45-+16.52" 

340.50• 

342.58• 

371.14• 

390.25• 
395.83• 

445.00• 

0 
(3.0• 

(4.20_+0.55)x10 T 

(6.10+0.31)x103 

(9.20• 

(2.10• 

(3.20+-0.12)xl 06 

(1.10+-0.14)x108 

(7.00_+0.28)x108 

(4.50-+0.11 )xlO 6 

(4.50-+0.07)x109 

(1:30+0.68)x109 

0 

25 
41.66 

58.33 

33.33 

5O 

58.33 
33.33 

58.33 

66.64 

50 

83.33 
100 

Note. *p<0.05 in comparison to the control. 

RESULTS 

In group 2 rats, the first symptoms (adynamia, inap- 
petence, and reduced unconditional reflexes) appeared 
12-16 h after AEP modeling. Leukocyte count on days 
1 and 2 increased significantly by 30.14% and 49.29%, 
respectively, in comparison with group 1, but then de- 
creased (Table 1). The concentration of MWM and 
bacterial colonization of  peritoneal exudate displayed 
the same time course. Animal mortality in this con- 
trol group was maximum during the first two days of  
observation. Group 3 rats developed a more severe 
intoxication. After 24 and 48 h, peripheral blood leu- 
kocyte count surpassed the initial level by 71.86 and 
112.29%, respectively, and then the severity of intox- 
ication decreased. Pathological examination of survi- 
vors in groups 2 and 3 on day 5 of  the experiment 
revealed hyperemia of  the parietal and visceral perino- 
neum, inflation of  intestinal loops, and the presence 
of turbiol exudate in the abdominal cavity. Group 4 
rats displayed even more pronounced clinical signs of 
intoxication as soon as 6 h after AC contamination. 
Laboratory tests showed significant increases in leu- 
kocyte counts. The concentration of MWM progres- 
sively increased during the whole observation period. 
By the end of day 5, many animals were extremely 
severely ill, the respiration was arrhythmic and motor 
response to palpation of  the abdomen was absent. 
Pathomorphological examination found purulent exu- 
date in AP, considerable inflation and hyperemia of  
intestinal loops, and multiple abscesses between loops. 

The most pronounced clinical and laboratory signs 
of intoxication were found in group 5 rats: leukocyte 
count increased by 200.71% by the end of  the second 

day, and mortality rate was 83.33% within two days 
of AEP modeling. All rats in this group died within 
5 days. Pathological examination found considerable 
amounts of purulent exudate, the parietal and visceral 
peritoneal leaflets were hyperemic and covered with 
fibrin deposits. The intestine was inflated due to paresis. 

Thus, bacterial contamination of AC in groups 2, 
3, 4, and 5 caused acute diffuse peritonitis, which was 
confirmed by clinical data, pathological examination, 
and laboratory tests. The most severe disease was found 
in the group where AEP was modeled by the method 
proposed by us. 

Thus, the method of AEP modeling described in 
this paper allowed us to reproduce the picture of se- 
vere purulent process in the abdominal cavity with 
phasic changes similar to clinical course of the disease 
and uniform and extensive dissemination, which im- 
proves reliability of experimental data. 
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