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THE EFFECT OF DENATURED SUSPENSION OF SETARIA ON THE
ORGANISM OF GUINEA PIGS

0O.V. Zhurenko, PhD

Change of morphological parameters of blood after the introduction of boiled
setaria suspension to guinea pigs in 1, 12 and 24 hours gives reason to believe
that this substance contains thermally stable compounds and can cause changes
in animals that are typical at allergic reactions.
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In the pathogenesis of setariosis processes caused by secondary factors
are dominated. These primarily include toxic allergic and immunopathological
reactions leading to the dysfunction of the regulatory systems of the organism —
neurohumoral and enzyme [5]. Under natural conditions, parasitism is ecologically
balanced. Parasites create biodiversity of ecosystems by themselves and control
its qualitative and quantitative composition at the same time [1].

A large number of studies on the toxic effects of parasites on the organism
were carried out by the action of extracts of parasites on the organism of
experimental animals [4]. On the mechanical action of helminths host organism
reacts by local inflammatory response followed by involvement of other specific
protection mechanisms which is allergy. Secretions of helminths react with
components of animal tissues, violate the integrity of cells, influence on the nerve
receptors and mobilize nervous and endocrine systems of the host [6]. In addition
to direct mechanical damage of human organism tissues, parasitic worms create
conditions for the penetration of microorganisms and development of inflammation
at the site of damage. Inflammation in various organs observed due to the
migration of the larvae of helminths. Integrity of tissues violates at the site of larvae
penetration (skin, intestines, blood vessels) and in the path of the larvae (intestine,
blood vessels, liver, lungs, heart) throughout the body. Helminth and products of
its life are genetically alien for the human body. Their introduction in the blood and
tissue causes a reaction of their ejection from the body or for neutralization as for
any antigen [10]. Allergy is caused with intestinal products secreted by the
parasite, as well as substances that are formed by dissolving the helminths eggs
shells. Severe allergic conditions arise at helminth antigenic substances re-
entering when the sensitivity of the host organism increase dramatically. It is often
registered inflammations with swelling on the skin and mucous membrane with
next densified foci formation. Sometimes with tissue necrosis [9].

The aim of the research is to investigate the effect of denatured suspension
of setaria on guinea pigs organism.

Materials and methods. For the purpose of the study groups of laboratory
animals were formed: guinea pigs 250-300 g, rabbits — 2-2.5 kg, rats — 200-250
g, 36 animals in each. The animals were kept at 18°C in vivarium conditions of the
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department of physiology, pathophysiology and immunology animals. The animals
of experimental groups were injected intramuscularly with setaria suspension in
dose 100 mg protein / kg of body weight. The animals of the control groups were
injected with saline in same dose. The suspension was cooled and centrifuged at
5-6 thousand rpm within 5-7 minutes (to precipitate proteins). Obtained suspension
was injected intramuscularly at the thigh area of 36 guinea pigs of experimental
group in a dose 0.1 cm?®. Blood samples were taken at 1, 12 and 24 hours after the
suspension introduction.

Results. In order to study the causes of allergies, helminths tissues effect,
and exclusion of their protein nature suspension was heated. The results of studies
on the introduction of boiled (denatured) suspension of female setaria guinea pigs
did not show any reaction. The general condition of the animals of experimental
group was assessed as satisfactory. In one hour clinical parameters such as: body
temperature, respiratory rate and heart rate had some changes. Animals were
inactive. Thus, in one hour after introduction of suspension the body temperature
increased significantly to 39.7 £ 0.066 °C against the initial level of 37.2 + 0.027
°C, and just in 12 hours this indicator increased to 40.3 + 0.045 °C. In 24 hours
after the setaria suspension introduction body temperature in guinea pigs was
reduced to normal parameters, but tended to increase. At the same time, it was
observed an increase of respiratory rate and heart rate in 1.1 times. In 12 hours,
there was an increase of respiratory rate in 1.2 times and heart rate in 1.6 times.
In 24 hours the body temperature and respiratory rate were within normal limits.

Thus, the suspension of females setaries after boiling did not lose their
pathogenic properties and after introduction in organism caused change of clinical
indicators.

Morphological parameters of guinea pigs blood, in one hour after
introduction of boiled setaries suspension characterized by decreasing of the
number of red blood cells to 5.02 + 0.024 T/l against 7.55 + 0.023 T/I, which is by
33.5% less than in animals of the control group. In 12 hours after the suspension
introduction it was set significant reduction of the number of red blood cells by
25.1%, and to 24 hour it had a tendency to decrease, though not extend beyond
the indexes in the control animals. Hemoglobin content after the introduction of
boiled suspension did not changed much and did not go beyond the parameters
of the control animals. There was a significant increase in the number of leukocytes
in an hour by 17.7%, after 12 hours by 26.3% and after 24 hours by 22.4% in
relation to the control group of animals. Number of basophils in animals of
experimental group did not differ from those in control animals. The amount of stab
neutrophils in 1 and 12 hours after the introduction of boiled suspension was
reliably lower by 16.9% and 37.5% respectively, and in 24 hours also remained
below indexes in animals of control group. It was also observed a significant
decrease in the number of segmented neutrophils in an hour by 11%, in 12 hours
by 31.2%, in 24 hours by 20.7% relatively to the number of neutrophils in control
group animals.

Significant increase in the number of eosinophils observed throughout the
period of study. Thus, in 1 hour increase of the eosinophils number was by 24.8%,
in 12 hours by 35.8%, and in 24 hours by 25% against the control group of animals.
Number of lymphocytes and monocytes in one hour after introduction of the



suspension was within normal range. Number of monocytes up to 12 and 24 hours
of research did not differ from those indexes of control animals.

Thus, changes in the morphological characteristics of blood after
introduction of setaria boiled suspension in 1, 12 and 24 hours gives grounds to
believe that this substance contains compounds that are thermostable and cause
changes in animals typical for allergic reactions.

The content of total protein in one hour after suspension introduction in
animals was significantly lower by 8.1%, in 12 hours by 16%, and in 24 hours by
4.7% than in the control group of animals. The content of albumin was significantly
high throughout the period of study. AspAT and ALAT activity in 1 hour after
introduction of the suspension did not differ from its indexes in animals of the
control group, but in 12 hours AspAT activity was reliably increased by 30% and
ALAT by 40%. Increase activity of ALAT and AspAT in serum observed at
enhanced protein biosynthesis, which is a key prerequisite for regulatory system
and amino acids use for biosynthetic processes [5, 7].

So, established by us reliable increase of ALAT and AspAT activity in serum
of guinea pigs compared with clinically healthy can be an important diagnostic
parameter indicating increase of the hepatocytes and nephrocytes destruction in
these animals [8, 2].

Thus, changes in the morphological and biochemical parameters of blood
after introduction of boiled suspension, give us reason to believe that the presence
of thermostable compounds in it causes changes in animals typical for allergic
reactions. These changes are similar to changes occur after introduction of natural
suspensions of setaria.

Conclusions
Introduction of denatured suspension of setaria leads to changes in the
blood morphological characteristics in guinea pigs. This again gives grounds to
believe that this substance contains compounds that are thermostable and cause
in animals changes typical for allergic reactions.
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