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We know that infectious diseases cause enormous harm :

>
>

>
>

Death, in some diseases up to 90-100%.

A lot of money, a lot of workers, and a lot of manpower are spent on the struggle and
elimination.

The risk to human health is very high.

Improving the ecological environment also requires significant financial and labor costs...
and, most importantly, great stress on people's emotional state.

WHO and OIE are working tirelessly and continuously to prevent and combat infectious
pandemics, epidemics, panzootics, and epizootics worldwide.

It was said above that the development of modern effective methods of clostridiosis, their
etiology, epizootology, pathogenesis, clinical-syndromatic treatment, preventive measures is an
urgent issue.

Based on these, the goal was to create a systematic, modern, effective method of cultural testing
for the diagnosis of clostridia. It is scientifically proven that in most cases, the occurrence of
clostridia is due to the fact that the conditions in which newborn calves, lambs, and piglets are
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born do not meet the requirements of sanitary-hygienic, micro- and macro-climatic standards.
The following goals and tasks are set in the scientific research work:
» Determining the modern etiological structure of clostridiosis;

» Collecting a set of clinically and syndromatically manifested strains and determining their
antigenicity and toxigenicity.

» Determining the nutrient medium, culture cultivation mode, inactivation, antigen
concentration-technological conditions;

» Experimental determination of the effective immunizing dose of each monovaccine ( in
susceptible laboratory farm animals);

In addition to the composition and quality of the nutrient medium, there are a number of factors
that affect the development and toxigenic properties of clostridia. For example, the addition of
carbohydrates to the nutrient medium provides an optimal pH level, which has a significant effect
on the oxidation-reduction potential, the number of bacteria inoculated, the optimal cultural
temperature, humidity, inoculation, the number of times the inoculation was re-inoculated before
studying the cultural properties, etc.

It was found that the addition of 0.5% glucose solution to the culture medium increased toxin
production by 50-60%. The number of times carbohydrates were added to the culture medium is
also important; when added once, carbohydrate energy is quickly absorbed, which increases the
oxidation of the culture medium, negatively affects the accumulation of starch, and reduces
toxigenicity. For example, when 1% glucose is added for the first time, the pH drops to 5.4-5.6,
which inhibits the growth and development of bacteria (4,6,10,12,15,19,20).

The quantity and quality of planting also depends on the amount of planting material. The optimal
dose of fermenter and nutrient medium for clostridia is 20+£2.0 mln.m for 1dm? nutrient medium.
The latent period is equal to 1 hour, the active growth phase lasts 4-5 hours. When 1 dm? of
nutrient medium was reduced to 10 million, the active phase was extended by 8 hours, and the lag
phase was equal to 2.0-2.5 hours.

Scientific researchers have explained this phenomenon as a period of adaptation of strains to a
new nutritional environment (5,6,9,11,14,18,21).

The growth of cultures begins after optimal adaptation to the nutrient medium. An average of 2.5-
3.5 hours passes for the exponential phase of the growth of strains. In this case, cell division
intensifies so much that even cells do not have time to separate from each other and form long
chains. The stationary phase of growth of clostridia lasts 0.5 hours. After this, a certain part of
clostridia dies and metazoans are formed, the pH decreases, and the oxidation-reduction rate
increases.

The amount and quality of toxins depend on the number and composition of bacterial strains: the
more bacteria, the higher the strength of the toxin. Intensification of culture growth is observed at
the end of the exponential phase, the accumulation of toxin slows down, usually after a few
minutes (4,5,7,9,14,17,21). Thus, the growth of clostridia in casein pancreatic nutrient media and
the dynamics of toxin formation depend on time, pH, glucose addition technology, and the
potential for oxidation-reduction processes in the medium. In these cases, the total nitrogen
content in the nutrient medium practically does not change.

Thus, the application of the above-mentioned method can provide the necessary amount of toxin,
since there are many types of toxins, the toxin we are looking for may not be collected enough
(there are 12 types of toxins (4,5,7,11,16,19,21,23).

The nutrient medium consists of casein hydrolysate, does not contain meat components, the
degree of hydrolysis is 0.6-0.7, has a hyaluronidase-like effect, contains x-toxin and collagenases
(4,5,7,19,20...). The passage is of great importance. In the cultivation of clostridia cultures, in the
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development of vaccines, an enzyme matrix stored in the refrigerator for 2 months is used. After
inoculation, the growth period of the culture is extended, since most bacteria are in the spore form.
In the primary and secondary passages, the lag phase is shortened, and the culture and toxin
production are intensified. No toxin production was observed in newly grown cultures. In the
long-stored cultures, the lag phase was extended for 6-8 hours, the concentration reached 12.5
billion 1/cm 3 at 18 hours - in the intensively grown culture, that is, in the culture adapted to the
nutrient environment, the concentration of microbes reached 10.0 billion 1/cm 3 2t the 6th hour, and 19-20
billion Lem 3 ¢ the 18th hour . It is not always possible to determine the increase in the mass of strains
and the release of toxins. (4,6,7,11,19,23)

The temperature of the nutrient medium has a significant effect on the growth of cultures and
toxogenesis. The temperature at which toxins are maximally released is 36°-37°C. A change in
temperature by 1°C affects bacterial cell cultures. Low temperatures prolong the lag phase, which
reduces toxinogenesis and reduces activity. Increasing the temperature accelerates the growth of
the culture, but reduces its toxicity. Our conclusion is that when clostridia are grown at a low
temperature of 34°C, the culture is formed within 7-11 days, and the accumulated toxins are
destroyed, while at low temperatures this process slows down (7,9,11,13,17,20,21). In the
cultivation of clostridia cultures, pH concentration is of great importance or is considered an index
of anaerobic nutrient environments. In nutrient media fermenters, this indicator should be 18.5-
22.5 units, and the optimum for clostridia growth should be 2.0-7.0. At pH values greater than 9.0,
growth is very slow. Therefore, the normalization and optimization of oxidation-reduction
reactions is of great importance, for example, in the utilization of glucose. Optimization of the
components of the culture, changing the composition of the nutrient medium, changing the
number of strains, ensures the duration of the growth phase of the culture.

So, after clostridia are planted in the culture, the following processes occur in the lag phase:
pH almost unchanged;

environmental potential decreases;

clostridia adapt to the nutrient environment;

reproduction intensifies;

The lag phase is equal to pH 5.5-6.0 ;

redox potential 550-600 mp;

the concentration of bacmass is equal to 1.5 billion lem?;

accumulation of toxins increases;

the highest titer of toxins occurs 40 minutes after growth stops;
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pH - the most optimal level is 6.3-6.4;
Conclusion:

1. What is the food ? to the environment fermenters in planting of clostridia active grower
cultures selection condition ;

2. For optimal growth of cultures and normal toxogenesis, 0.5 glucose should be added
regularly;

Protein and peptide supplements must always be added during the growth period;
4. Stabilization of amino and nitrogenous compounds occurs after the growth has stopped.

The technology of growing clostridia cultures in various enzymes - pH , temperature, NSB
quality, criteria such as the type of bacteria inoculated - high-level toxins 4-6 thousand DLM /
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cm 3 Cl . perfringens 10-12 thousand DLM /cm * CI . oedematiens 100 thousand DLM /cm 3
Cl . tetanus 100 thousand DLM /cm * provides receiving.
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