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ACUTE EXPERIMENTAL PERITONITIS:
MICROECOLOGICAL INDEXES,
SPECIES COMPOSITION AND
POPULATION LEVEL OF LARGE
INTESTINE MICROBIOTA OF
EXPERIMENTAL ANIMALS AFTER 6
HOURS OF INITIATION
Abstract. The aim of research. This experimental issue deals with
microbiological investigation of quantitative and qualitative
composition of large intestinal cavity microflora in albino rats with
acute experimental peritonitis (AEP) within 6 hours of its initiation.
Methods. Case-control experimental study conducted on white 25
albino rats with weight from 200 to 220 g: 10 intact animals (control
group) and 15 rats in basic group with acute experimental peritonitis (AEP). The content of large intestine served as research material
for microbiological investigation with obtaining pure cultures of
microorganisms. Population level of microflora of large intestine
content displayed in logarithm of colony-forming units (lg CFU/g). In
the current study, few important indexes had used for evaluation of
character of microbiota violations - constancy index, Margalef index,
Berger-Parker index, Simpson index.
Results. It had observed the reduction of dominant Bifidobacteria on
33,5%, Lactobacilli on 36,72%, Peptostreptococci in 2 times and
Enterococci in 2,5 times in the large intestine cavity of experimental
animals with AEP within 6 hours. However, quantitative dominance
in microbiocenosis of large intestine cavity increases for
opportunistic Bacteroides in 38,55%, Peptococci in 2,97 times, E.
coli in 9,17% and Proteus in 59,37%.
At the same time there significantly increased role of opportunistic
Enterobacteriaceae in the formation of microbiota of large intestine
cavity in animals with AEP after 6 hours: Bacteroides - by 42,86%,
Peptococci - in 3 times, Escherichia coli - by 10,53%. Opportunistic
pathogenic Enterobacteriacea (genus Klebsiella, Edwardsiella),
which contaminate and colonize the large intestine cavity, reach a
moderate population level and microecological indexes.
Conclusions. The study of qualitative and quantitative composition,
micro-ecological indexes and coefficients that demonstrated interactions and co-existence of dominant, residual and random gut
microflora of albino rats with AEP established minor violations of
species composition within 6 hours after modelling: deficiency of
Bifidobacteria, Lactobacilli, Peptostreptococci on the background of
the increased number of opportunistic pathogenic bacteria. The
development of acute experimental peritonitis in 6 hours accompanied by the formation of dysbiosis in the cavity of large intestine of
first (30,0%), second (60,0%) and fourth (10,0%) degrees.

Introduction
Peritonitis is the primordial problem of emergent
surgery and medicine; more than hundred years ago
the famous surgeon Wagner said: "my generation
was growing up in a fear of God and peritonitis".
Meanwhile this citation sounds like precaution
because really the problem of peritonitis is far from
final resolve [10].
In spite of the implementation into medical

practice of modern technologies, the improvement of
surgical technics, rational application of antibiotics
and wide spectrum antiseptics the mortality of
patients with peritonitis is still high [8]. This affirmed
about necessity of new conception according to
pathogenesis, role of pathogenic and conventionally
pathogenic microorganisms, diagnostics, treatment
and forecast of clinical course of acute peritonitis
[11]. Especially important meaning has
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autochthonous obligatory and facultative anaerobic
and aerobic gut microbioma [4, 5]. It is necessary to
study a status of dominant, additional and residual
microflora, because it can influence on a therapeutic
choice in multimodality treatment of patients with
peritonitis. The important meaning have results of
investigation of intestinal microbioma on the first
stages of acute peritonitis development [6]. Author
has studied qualitative and quantitative composition of
intestinal cavity microflora in albino rats with
experimental acute peritonitis (AEP) after 6 hours of
its developing, because of such investigation never
conducted before.
The aim of study is to establish qualitative and
quantitative composition of intestinal cavitary
microflora in albino rats with experimental acute
peritonitis (AEP) after 6 hours of its modelling.
Material and methods
Experiments have been conducted on white
outbreed albino rats with weights from 200 to 220 g.
Animals were divided into two groups (basic group
includes 10 albino rats with stimulated AEP; control
group includes 10 intact animals), all underwent
quarantine for 10-14 days in vivarium. Before the
starting of investigation all rats were examined for
presence of any pathology and reaction on visual and
acoustic irritants was studied. Water has been given
in unlimited quantity. The animals were fed once a
day in the morning, with calorific value from 5.6 to
6.2 kJ per kg daily.
All intervention and slaughter animals were
conducted in compliance with the European
Convention for the Protection of Vertebrate Animals
and "General Principles of animal experiments"
approved by Fourth National Congress on Bioethics
(Kyiv, 2010). The Commission on Biomedical Ethics
of Bukovinian State Medical University (BSMU)
didn't found any breaches of ethical standards during
experimental study.
In sterile conditions an abdomen cavity was
opened, a pieces (1,5-2 sm) large intestine had cut
and its content was stamped into sterile wax paper;
put it into the sterile porcelain mortar; with addition of
isotonic solution in the tenfold volume, carefully
grinded to getting of homogenous mass in dilution
1:10 (10-1). From the homogenate of colon wall the
row of tenfold serial dilution on the base of isotonic
solution from 10-2 to 10-7 were prepared. Every time
it was used a new sterile pipette. From each tube
row by sterile micropipette were taken 0.1 ml of
solution and applied to the corresponding solid
nutrient medium optimal for each kind of microbe.
Cultures of facultative anaerobic and aerobic
bacteria were cultured in incubator (37° C) for 24-48
© L.I. Sydorchuk, 2015
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hours. Cultures of obligate anaerobic bacteria were
cultivated in stationary anaerostat "CO2-Incubator T125" (Sweden) for 5-7 days (to appearance of
growth), sometimes up to 14 days. Then received
single-type colonies were studied for each genus of
the microbes. Pure culture were identified by genus
(species) by morphological, tinctorial, cultural and
biochemical properties.
Because the number of bacteria and yeast-fungi
of the genus Candida per unit volume reaches
millions and billions, for easier data presentation a
quantity where calculated in logarithm of quantitative
indicators of microflora (lg CFU/g).
Aimed to discover mechanism of contamination
and colonization of biotope by the microorganisms,
author used ecological method, that allowed realizing
characteristics of microbial co-existance and traced
up the direction of microecology changes of large
intestinal cavity in case of destabilization of
microbioma.
Constancy index (CI) served for evaluation of
typology of dominants: dominant microorganism
assumed if CI was 50 % and more, additional - from
25-50 %, and random microflora - if CI less 25 %
[1].
Margalef index used for characteristics of
microbiocenosis diversity that is specific "biotope
rating", which described space and nutrition
resources and conditions of environment for
microorganisms [2].
Just to know a level of domination of certain
microbe in biotope it was calculated an index of
domination by Berger-Parker and by Simpson as
well as coefficient of quantitative domination and
meaningless [9]. Statistical analysis performed using
the MS® Excel software [3].
Results and discussion
The first stage of the experiment was simulation
of acute peritonitis. Microbiome of any biotope of
human and animal body characterized by species
composition and population level. These characteristics are generally stable in the normal functioning
of the body for each biotope. However, disruption of
physiological state and changes in other biotopes (peritonitis) can cause changes in a microecology of large intestine cavity. The first stage of the investigation
was to establish the species composition of the
microbiota of the colon content in rats with experimental acute peritonitis (AEP) after 6 hours from
the start of the simulation (Table 1).
Even after 6 hours of acute experimental peritonitis (AEP) there are coming changes in species
composition and microecological characteristics of
cavitary microbiota of large intestine. In intact
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animals (control group) the dominant microflora is
presented with obligate anaerobic bacteria of genera
Bifidobacterium, Lactobacillus, Bacteroides,
Peptostreptococcus, and among facultative anaerobic
and aerobic - bacteria of genera Escherichia,
Proteus, Enterococcus. Peptococci belongs to the
additional microorganisms and bacteria of Clostridium
- to casual microorganisms
In animals with AEP main microbiome is presented by obligate anaerobic bacteria of the genus Bifidobacterium, Lactobacillus, Bacteroides, Peptostreptococcus, and among facultative anaerobic and
aerobic - bacteria of genera Escherichia, Proteus;
additional microbiome is presented by Enterococci
and conditionally pathogenic Enterobacteria (Klebsiella), casual - bacteria of the genus Clostridium,
Edwardsiella.
These changes prove that the development of
AEP after 6 hours cause in a certain number of animals the elimination of Enterococci, Peptostreptococci, Lactobacilli from large intestine cavity and
colonization and contamination of biotope with opportunistic Enterobacteria (Klebsiella and Edwardsiella),
Peptococci.
Meanwhile investigation of microbiome of any
ecological niche must be based on the availability of
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different species in biotope: permanent (typical, dominant, major, resident etc.). Number of characteristic (main microbiome) species is relatively small
but numerically they are always presented in biotope
in large amount (90% or more). So the next step was
to study the quantitative composition of the cavitary
microbiome of large intestine of albino rats with AEP
after 6 hours from the beginning of the simulation
(Table 2).
The development of AEP after 6 hours had accompanied with the formation of microbiota disorders:
Bifidobacteria decreased by 35.56% (by 3-4 orders),
lactic acid bacteria - by 47.79% (in 3 orders) and
reduction occurs in the population level of Peptostreptococci - 51.71% (2 orders), Enterococci 16.13% and Escherichia coli - 10.51%. On a background of deficit of autochthonous, obligate anaerobic,
facultative anaerobic and aerobic bacteria, there
increases number of opportunistic Enterobacteriaceae generally and Proteus particularly by
17.43%.
In the large intestine cavity of rats with AEP
after 6 hours there significantly reduced the dominant
activity of Bifidobacteria by 33.5%, Lactobacilli - by
36.72%, Peptostreptococci - by 2 times, Enterococci

Table 2
Populational level of microbiome of content of large intestine in albino rats with AEP after 6
hours of its modelling

Microorgnisms

Basic group (n=10)
PL

CQD

Control group (n=15)
CM

PL

CQD

CM

Obligate anaerobic microorganisms
Bifidobacteria

5,89±0,93

100,40

0,15

9,14±1,03*

133,91*

0,20*

Lactobacteria

6,11±0,93

104,0

0,15

9,03±0,80*

142,39*

0,21*

Bacteroids

7,04±0,91

133,33

0,20

6,13±0,22

96,23*

0,14*

Peptostreptococc

3,81±0,22

36,08

0,05

5,78±0,38*

72,59*

0,11*

Peptococcus

5,21±0,39

59,20

0,09

3,81±0,15*

19,94*

0,03*

Clostridia

3,69±0,13

13,98

0,01

3,81±0,15

11,96

0,02

i

Facultative anaerobic and aerobic microorganisms
E.coli

7,42±1,25

140,53

0,21

8,20±0,30

128,73

0,19

Proteus

4,11±1,05

70,06

0,10

3,50±0,57

43,96*

0,07

Klebsiella

5,66±0,10

32,16

0,04

0

-

-

Edwardsiella

4,69±0,13

17,77

0,04

0

-

-

Enterococci

6,82±0,07

38,75

0,05

7,92±0,63

91,17

0,14

Note. PL – populational level as lg CFU/g; CQD – coefficient of quantitative domination; CM – coefficient
of meaningfullness; * – corresponding degree of evidence by р<0,05
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reduced by 2.5 times. However, quantitative dominance in microbiocenosis of large intestine cavity
increases in opportunistic Bacteroides by 38.55%,
Peptococci - in 2.97 times, E. coli - by 9,17%, Proteus - by 59.37%.
There is reduction of role of Bifidobacteria in the
formation of microbiota by 33.33%, Lactobacilli - by
40.0%, Peptostreptococci - in 2.2 times, Enterococci
- in 2,8 times. At the same time there significantly
increased role of opportunistic Enterobacteriaceae in
the formation of microbiota of large intestine cavity in
animals with AEP after 6 hours: Bacteroides - by
42.86%, Peptococci - in 3 times, Escherichia coli - by

10.53%. Opportunistic pathogenic Enterobacteriacea
(genus Klebsiella, Edwardsiella), which contaminate
and colonize the large intestine cavity, reach a moderate population level and microecological indexes.
It was established the degree of dysbacteriosis of
large intestine cavity in experimental and control
groups animals on the background of species composition and populational level and mentioned above
microecological indexes after 6 hours of AEP initiation (table 3).
In the majority of experimental animals with AEP
after 6 hours the dysbacteriosis I-II degrees is

Table 3
Degrees of dysbacteriosis of large intestine cavity in albino rats with AEP after 6 hours of
its initiation

Degree of
dysbacteriosis
Norm flora
First degree
dysbacteriosis
Second degree
dysbacteriosis
Third degree
dysbacteriosis
Fourth degree
dysbacteriosis

Basic group (n=10)
abs.
%
0
3
30,0

Control group (n=15)
abs.
%
14
93,33
1
6,67

Р
<0,05

6

60,0

0

-

-

0

-

0

-

-

1

10,0

0

-

-

formed, and in one animal - IV degree, that proved
abnormality ecological interactions of species
composition and populational level of autochthonous
obligate and facultative microbiota.
Conclusions
1. After 6 hours of initiation of acute experimental
peritonitis in albino rats the mild disorders of species
composition of large intestine cavity microflora due
to elimination in certain part of basic group animals of
Enterococcus, Peptostreptococcus and contamination
and colonization in biotope of opportunistic pathogenic enterobacteria (Klebsiella, Edwardsiella, Proteus).
2. In the cavity of large intestine of albino rats
with AEP within 6 hours the expressed quantative
deficit (on 2-3 levels) of bacteria of genera Bifidobacterium, Lactobacillus, Peptostreptococcus had
formed, and quantity of opportunistic pathogenic
eneterobacteria, peptococcus had increased.
3. By constancy index, the frequency of occurrence, index of species variety by Margalef, BergerParker index and Simpson index, and by two coefficients (quantity domination and meaningless) the role
of bifidobacteria, lactobacteria, peptostreptococci and
enterococci in formation of microbiocenosis had
evidently decreased; meanwhile domination role of

opportunistic pathogenic enterobacteria, Escherichia,
bacteroides and peptococcus had evidently increased.
4. The development of AEP after 6 hours of initiation had accompanied with formation of dysbacteriosis in cavity of large intestine in 30% as first
degree, in 60,0% as second degree and in 10,0% of
experimental albino rats as fourth degree disorders
of large intestinal microbiota.
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ÎÑÒÐÛÉ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÛÉ ÏÅÐÈÒÎÍÈÒ:
ÌÈÊÐÎÝÊÎËÎÃÈ×ÅÑÊÈÅ ÏÎÊÀÇÀÒÅËÈ,
ÂÈÄÎÂÎÉ ÑÎÑÒÀÂ È ÏÎÏÓËßÖÈÎÍÍÛÉ
ÓÐÎÂÅÍÜ ÌÈÊÐÎÁÈÎÒÛ ÏÎËÎÑÒÈ ÒÎËÑÒÎÉ
ÊÈØÊÈ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÛÕ ÆÈÂÎÒÍÛÕ
×ÅÐÅÇ 6 ×ÀÑÎÂ ÈÍÈÖÈÀÖÈÈ
Ë.È. Ñèäîð÷óê
Ðåçþìå. Èçó÷åíèå êà÷åñòâåííîãî, êîëè÷åñòâåííîãî
ñîñòàâà è ìèêðîýêîëîãè÷åñêèõ ïîêàçàòåëåé ìèêðîôëîðû
òîëñòîãî êèøå÷íèêà áåëûõ êðûñ ñ îñòðûì ýêñïåðèìåíòàëüøåíèÿ âèäîâîãî ñîñòàâà ÷åðåç 6 ÷àñîâ îò íà÷àëà çàáîëåâàíèÿ
è âûðàæåííûé äåôèöèò áèôèäî-, ëàêòîáàêòåðèé, ïåïòîñòðåïòîêîêêà íà ôîíå ðîñòà êîëè÷åñòâà óñëîâíî-ïàòîãåííûõ
áàêòåðèé. Ðàçâèòèå îñòðîãî ýêñïåðèìåíòàëüíîãî ïåðèòîíèòà
÷åðåç 6 ÷àñîâ ñîïðîâîæäàåòñÿ ôîðìèðîâàíèåì äèñáàêòåðèîçà ïîëîñòè òîëñòîãî êèøå÷íèêà ïåðâîé (30,0%), âòîðîé
(60,0%) è ÷åòâåðòîé (10,0%) ñòåïåíåé.
Êëþ÷åâûå ñëîâà: ìèêðîáèîòà òîëñòîãî êèøå÷íèêà,
êîíòàìèíàöèÿ, ýêñïåðèìåíò, îñòðûé ïåðèòîíèò.

Òîì X²V, ¹3 (53), 2015
ÃÎÑÒÐÈÉ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÈÉ ÏÅÐÈÒÎÍ²Ò:
Ì²ÊÐÎÅÊÎËÎÃ²×Í² ÏÎÊÀÇÍÈÊÈ, ÂÈÄÎÂÈÉ
ÑÊËÀÄ ² ÏÎÏÓËßÖ²ÉÍÈÉ Ð²ÂÅÍÜ Ì²ÊÐÎÁ²ÎÒÈ
ÏÎÐÎÆÍÈÍÈ ÒÎÂÑÒÎ¯ ÊÈØÊÈ
ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÈÕ ÒÂÀÐÈÍ ×ÅÐÅÇ 6 ÃÎÄÈÍ
²Í²Ö²ÀÖ²¯
Ë.².Ñèäîð÷óê
Ðåçþìå. Âèâ÷åííÿ ÿê³ñíîãî, ê³ëüê³ñíîãî ñêëàäó òà
ì³êðîåêîëîã³÷íèõ ïîêàçíèê³â ì³êðîôëîðè òîâñòî¿ êèøêè
á³ëèõ ùóð³â ç ãîñòðèì åêñïåðèìåíòàëüíèì ïåðèòîí³òîì
(ÃÅÏ) âñòàíîâèëî íåçíà÷í³ ïîðóøåííÿ âèäîâîãî ñêëàäó
÷åðåç 6 ãîäèí â³ä ïî÷àòêó çàõâîðþâàííÿ òà âèðàæåíèé
äåô³öèò á³ô³äî-, ëàêòîáàêòåð³é, ïåïòîñòðåïòîêîêó íà ôîí³
çðîñòàííÿ ê³ëüêîñò³ óìîâíî-ïàòîãåííèõ áàêòåð³é. Ðîçâèòîê
ãîñòðîãî åêñïåðèìåíòàëüíîãî ïåðèòîí³òó ÷åðåç 6 ãîäèí
ñóïðîâîäæóºòüñÿ ôîðìóâàííÿì äèñáàêòåð³îçó ó ïîðîæíèí³
òîâñòî¿ êèøêè ïåðøîãî (30,0%), äðóãîãî (60,0%) òà
÷åòâåðòîãî (10,0%) ñòóïåíÿ.
Êëþ÷îâ³ ñëîâà: ì³êðîá³îòà òîâñòî¿ êèøêè, êîíòàì³íàö³ÿ,
åêñïåðèìåíò, ãîñòðèé ïåðèòîí³ò.
Âèùèé äåðæàâíèé íàâ÷àëüíèé çàêëàä Óêðà¿íè
“Áóêîâèíñüêèé äåðæàâíèé ìåäè÷íèé óí³âåðñèòåò”,
ì. ×åðí³âö³
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