SCIENTIFIC HORIZONS [es

SCIENTIFIC

nnnnnnnn

Journal homepage: https://sciencehorizon.com.ua
Scientific Horizons, 27(8), 47-58

UDC 636.2:616.39
Doi: 10.48077/scihor8.2024.47

Treatment of functional disorders of gastrointestinal tract
of calves with complex phytomineral preparation

Nurgul Montayeva
PhD, Acting Associate Professor
West Kazakhstan Agrarian and Technical University named after Zhangir Khan
090009, 51 Zhangir Khan Str., Uralsk, Republic of Kazakhstan
https://orcid.org/0000-0003-2614-1592
Sarsenbek Montayev’
Doctor of Technical Sciences, Professor
West Kazakhstan Agrarian and Technical University named after Zhangir Khan
090009, 51 Zhangir Khan Str., Uralsk, Republic of Kazakhstan
https://orcid.org/0000-0001-5072-8989
Aruzhan Montayeva
Master of Science
West Kazakhstan Agrarian and Technical University named after Zhangir Khan
090009, 51 Zhangir Khan Str., Uralsk, Republic of Kazakhstan
https://orcid.org/0009-0008-8706-2525

Article’s History: Abstract. Significant economic losses due to diarrhoea morbidity in newborn
Received: 15.02.2024 young animals lead to a decrease in the profitability of the sector in the structure
Revised:  25.07.2024 of agricultural production. Therefore, the purpose of this study was to create and
Accepted: 28.08.2024 investigate the therapeutic effect of application of complex phytomineral preparation
using local components: opoka of Taskala deposit and decoction of camelthorn
(Alhagi maurorum) for treatment of diarrhoea in calves. The therapeutic effect of
the preparation was studied in the conditions of dairy farm in Kyzylorda region on
5-7-day-old calves. The effect of the preparation was studied in a comparative aspect
with an analogous preparation of imported production and the results obtained from
healthy animals. Clinical, haematological, and biochemical methods of investigation
were employed. The findings obtained suggest a high therapeutic effect of the
created preparation. Its application allowed reducing the duration of the treatment
period by 5-7 days compared to the imported preparation and restoring the positive
dynamics of average daily gain as early as on the 5™ day after the start of treatment.
Haematological studies indicate stimulation of the immune system in animals that
was manifested by a 14% increase in the count of lymphocytes and a 37% increase
in the proteins of the y-globulin fraction compared to healthy animals. These indices

Suggested Citation:
Montayeva, N., Montayey, S., & Montayeva, A. (2024). Treatment of functional disorders of gastrointestinal tract
of calves with complex phytomineral preparation. Scientific Horizons, 27(8),47-58 doi: 10.48077/scihor8.2024.47.

Copyright © The Author(s). This is an open access article distributed under the terms of the
oy Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)

*Corresponding author


https://orcid.org/0000-0003-2614-1592
https://orcid.org/0000-0001-5072-8989
https://orcid.org/0009-0008-8706-2525
https://sciencehorizon.com.ua

48

Treatment of functional disorders of gastrointestinal tract...

suggest an increase in the activity of the humoral part of the immune system in animals after treatment with
the preparation. Another positive therapeutic effect of the preparation was observed in the protective effect
on the liver of diseased animals. Despite the present effect of both preparations, the decrease in the activity
of markers characterising hepatocyte destruction was higher with the Kazakh preparation. Thus, the created
preparation is characterised by a higher therapeutic effect in comparison with the imported preparation and
allow recommending it for treatment and prevention of diarrhoea in young animals
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INTRODUCTION

One of the key manifestations of morbidity of young
cattle, in the first days of life, both in Kazakhstan and
worldwide, are disorders of functional activity of the
gastrointestinal tract (GIT) with the manifestation of
diarrhoeal syndrome. Such symptomatology is inher-
ent in many infectious and non-infectious diseases in
newborn calves and young animals in the first months
of life. Therefore, this pathology is especially common
in industrial cattle breeding, when many animals are
concentrated in a limited area, which contributes to the
spread of morbidity. In this regard, the level of calf mor-
bidity depends largely on the quality of veterinary care,
the immune status of the animals, and the sanitary and
hygienic rules established on the farm for the care and
feeding of calves (Saribayeva et al., 2015).

D. Wilson et al. (2023) indicate that diarrhoea oc-
curs in 5-23% of calves in farms that raise dairy and
beef cattle. The effects of diarrhoea on young animals
are extremely diverse, depending on the intensity and
duration of the process and can lead to both a reduc-
tion in growth and development rate and, consequently,
a decrease in the genetic potential of the animals, as
well as lead to the death of calves. Thus, the disease
of young animals with the manifestation of diarrhoeal
syndrome leads to a decrease in the profitability of the
livestock industry and underproduction of economic
profit by the farm. Due to such circumstances, the prob-
lem of disease incidence in young cattle in Kazakhstan
and the economic consequences of this problem are
significant for the economy of the country and need
constant research and search for effective treatment
methods to reduce the consequences of this problem
(Kirimbayeva et al.,2023; Turmagambetova et al., 2017).

Modern methods of treatment of diarrhoeal syn-
drome in calves in Kazakhstan, according to K. Nor-
boyev and S. Fayziyeva (2024), are based on the aeti-
opathogenetic principle, and are aimed at normalising
digestion, eliminating dysbacteriosis, dehydration, and
intoxication. But despite the complexity of the recom-
mended treatment protocols, in general, most of the
procedures to eliminate diarrhoea, Kazakh veterinari-
ans are reduced only to the use of antimicrobial prepa-
rations to suppress the negative impact of pathogenic
and opportunistic microflora in the body of calves. This
is indicated by A. Zhylgeldieva et al. (2024), who note
that broad-spectrum antibiotics, in most cases, can
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reduce the manifestation of clinical signs of disease in
calves, but at the same time their use is accompanied
by negative socio-economic consequences, which are
manifested by an increase in the count of antibiotic-re-
sistant strains of microorganisms, which reduces the
effectiveness of treatment procedures in medical and
veterinary practice and is a threat to national security
for any country, including Kazakhstan.

Therefore, the relevant area of scientific develop-
ments for the livestock industry of the country is the
search for alternative preparations, including those
of plant origin, for the treatment of animal diseases
of bacterial aetiology. This explains the considerable
increase in the number of articles in specialised and
scientific journals aimed at the use of substances with
a pronounced antimicrobial effect for the treatment of
various animal diseases. For this purpose, probiotics
are used - S. Fayzieva et al. (2024); medicinal plants -
Zh.Abirbekkyzy et al. (2024) (opuntia fruits, birch leaves,
chamomile flowers), Kh. Azizov et al. (2023) (St. John’s
wort, sage, elecampane, althea); and others - S. Smul-
ski et al. (2020) (lactoferrin and bacteriophages). But a
one-sided approach, considering only the antimicrobial
effect, does not allow to obtain prominent treatment
results,as indicated by C.Eibl et al. (2021), and therefore
the prospect belongs to complex preparations. This ap-
proach guarantees a systemic effect on the whole calf
organism and will ensure action not only on the causes
of the disease but will also have a stimulating effect on
all systems and internal organs.

Taking as a basis this approach to the treatment of
diseases of young cattle with signs of diarrhoeal syn-
drome,the purpose of this study was to create a complex
preparation for the treatment and prevention of dyspep-
sia of calves, using natural mineral and plant substanc-
es characteristic of the territory of Kazakhstan. For this,
the study of investigated the therapeutic effect of the
developed preparation in diarrhoea of calves, as well
as its influence on qualitative and quantitative indica-
tors of the blood system in animals after its application.

LITERATURE REVIEW

Diarrhoeal syndrome in calves develops in many dis-
eases in newborn animals. This, according to A. Nik-
khah and M. Alimirzaei (2022), is due to the failure of
the immune system in newborn animals. Therefore,




diarrhoea is most often a consequence of infectious
diseases of bacterial aetiology - salmonellosis, es-
cherichiosis, clostridiosis, campylobacteriosis (Kasa et
al.,2020); of viral nature - consequences of rota and co-
rona viruses, bovine viral diarrhoea virus, etc. (Castells
& Colina, 2021); or of parasitic agents - cryptosporidi-
osis and giardiasis of calves (Kim et al., 2021). However,
vaccination of breeding stock against these diseases,
according to G. Maier et al. (2022), have a low impact
on the subsequent incidence of diarrhoea in young an-
imals. Apart from microbiological nature, disorders in
housing and feeding of calves were also frequent caus-
es of diarrhoea (Kara, 2020; Maliuk et al., 2024). Con-
sidering this polygenic nature of the disease, according
to C.Eibl et al. (2021), the majority of veterinarians and
livestock breeders, more than 52% of the total number
of respondents, use the latest generation of antibiot-
ics to treat this pathology. This approach, according to
W. Du et al. (2023) has a series of disadvantages and
leads to an increase in the number of resistant microor-
ganisms before the action of antimicrobials, as well as
to the accumulation of antibiotics in the muscle tissue
of animals. Therefore, through the use of antibiotics,
the studies of X. Zhang et al. (2022) indicate that the
number of resistant microorganisms causing diarrhoea
is much higher than among microorganisms - causa-
tive agents of pneumonia in calves. Furthermore, ac-
cording to C. Bernal-Cérdoba et al. (2022), there are no
methods in the scientific literature that allow an objec-
tive assessment of the effectiveness of antibiotics for
the treatment of diarrhoea in calves.

With most antibiotics becoming less effective,
S.Wang et al. (2022) recommend that attention should
be paid to alternative treatments for animals. Authors
recommend adding herbal extracts from medicinal
plants used to treat gastrointestinal diseases to such
solutions. This approach cured 82% of sick calves, com-
pared with only 62% of recovered animals when anti-
biotics were used. In this case, the use of an innovative
approach in the treatment of calves, reduced the recov-
ery period to 3.9 days against 6.62 days (p = 0.001) with
antibiotic therapy. Such results encouraged further re-
search to find effective treatment approaches for calves
using topical substances with therapeutic effects. Thus,
a series of studies have examined the use of different
medicinal plants and their derivatives for the treatment
of animals with diarrhoeal syndrome. Italian scientists
S. Madeddu et al. (2021) examined the effect of essen-
tial oils obtained from plants grown on the island of
Sardinia to treat the effects of bovine diarrhoea virus on
the organism.Algerian researchers S.Torche et al. (2024)
conducted a series of experiments on the effect of de-
sert wormwood, common pomegranate, common orega-
no, red-fruited juniper and carob tree on treatment lines
and its effectiveness. Analogous studies were conducted
by L.Shen et al.(2023), using polysaccharides of Pueraria
loblata as a raw material for calf treatment, which has a
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pronounced anti-inflammatory effect and helps to elim-
inate dysbiosis. M. Ansari et al. (2022) used ether-con-
taining plant material for the treatment of calves in
their study. Fennel seed powders and oregano leaves
substantially reduced the duration of the disease peri-
od in animals. B. Stefanska et al. (2021) indicated that
the applied phytobiotics, apart from the therapeutic
effect, showed a positive effect on the growth charac-
teristics of calves in terms of average daily weight gain.

Furthermore, reports on the high efficacy of oth-
er substances of non-plant origin for the treatment of
diarrhoea in animals have been found, specifically the
alkaloids isoquinoline - F. Mendonga et al. (2021) and
racecadotril - B. Tras et al. (2023). But most attention
has been given to the use of sorbents to partially or
completely bind the toxins produced in the body by
dispersion. For this, both mineral rocks with high ad-
sorbing effect, zeolites, and commercially produced
sorbents were used (Davis, 2022). These preparations
are used both independently to treat animals and in
combination with other preparations. In addition, some
researchers recommend the use of other preparations
with proven therapeutic effects. Most studies point to
the use of probiotics, prebiotics, synbiotics, and oth-
er biological preparations (Bondarenko et al., 2023).
M. Alomari et al. (2021) indicate that the use of such
biologics and bacteriophages can also be an effective
substitute for antibiotic therapy in diarrhoeal syndrome.

Thus, the conducted literature search indicates the
prevalence of studies focused on the search for prepa-
rations to treat dyspepsia in calves with the use of local
minerals and plant materials with prominent antibacte-
rial and immunomodulatory effect.

MATERIALS AND METHODS

Studies investigating the therapeutic effect of complex
phytomineral preparation, created from mineral and
plant components obtained in Kazakhstan, were con-
ducted in 2022-2023 at the dairy farm “Kazyna” in the
Kyzylorda region and the Institute of Veterinary Medi-
cine and Animal Husbandry West Kazakhstan Agrarian
and Technical University named after Zhangir Khan.
The preparation was prepared in the laborato-
ry of the Institute of Veterinary Medicine and Animal
Husbandry of West Kazakhstan Agrarian and Techni-
cal University named after Zhangir Khan. To make the
complex preparation, 10 g of pharmacy preparation of
camelthorn (Alhagi maurorum) produced by pharmaceu-
tical company “Zerde” were poured with 200 ml of hot
(80°C) boiled water in an enamelled dish. Subsequent
extraction was carried out on a boiling water bath for
15 minutes. After cooling and filtering the decoction, its
volume was brought to 200 ml with boiled water. When
preparing the mineral basis of the preparation, siliceous
rock - opoka of Taskala deposit of West Kazakhstan re-
gion was preliminarily subjected to drying at temper-
ature 90-100°C to constant weight and subsequent
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grinding using laboratory jaw breaker 6 to particle size
of 20-30 mm. Subsequently, the milled substrate was
transferred to a muffle furnace at 350-400°C and incu-
bated for 1 hour, and then milled in a porcelain ball mill
MSL-1 to the consistency of fine powder of pink colour.
In the last step of preparation, 200 ml of camelthorn
decoction and 50 g of fine opoka powder were mixed
and left to settle for 2 hours. After settling, the liquid
portion was poured into glassware and brought to the
level of isotonic solution by adding sodium and potas-
sium chlorides. The obtained preparation was stored at
+4°C in the refrigerator. Shelf life of the ready prepara-
tion is not more than 3 days.

Clinical trials of the prepared preparation were con-
ducted in conditions of dairy farm “Kazyna”. For this, two
groups of 10 calves of 4-5-days-old weighing 35-40 kg
were formed, with signs of gastrointestinal tract dys-
function in the form of diarrhoeal syndrome, as well as
a group of healthy calves, which were not amenable to
therapeutic procedures. Sick calves of the experimen-
tal group were administered a complex phytomineral
preparation at a dose of 10 ml/kg body weight twice
a day for 5 days, calves of the control group were ad-
ministered a pharmacological preparation of analogous
action of industrial production Diastatin in the same
dosage. During the study, all experimental animals
were kept under the same housing and feeding condi-
tions adopted by the farm. During this period, daily clin-
ical examination of sick calves was performed, as well
as monitoring of changes in their weight and blood
system parameters. Haematological and biochemical
studies were conducted at the end of the treatment
period in the biochemistry laboratory of the Institute
of Veterinary Medicine and Animal Husbandry of West
Kazakhstan Agrarian and Technical University named
after Zhangir Khan. Blood was collected from the jugu-
lar vein into Vacusera vacuum tubes with anticoagulant
as ethylenediaminetetetraacetic acid. Indices were de-
termined using a BC-2800 Vet Mindray and Chem Well
2910 (C) haematological and biochemical veterinary
analyser. The obtained haematological and biochem-
ical indices were mathematically processed in TIBCO
Statistica® 14.1.0 software, for further statistical analy-
sis to form conclusions and suggestions for production.

RESULTS

Manifestations of diarrhoeal syndrome in calves and
lambs in the southern regions of Kazakhstan are quite
common, and in some farms the incidence can reach
20-40% of all newborn animals. Considering the signifi-
cant percentage of lethal outcomes in the development
of such pathological process in calves, this disease
makes provision for the search for effective approaches
in the treatment and prevention of diarrhoea of young
animals in farms of different forms of ownership. The
use of local natural fossils and herbal raw materials
from plants growing in Kazakhstan for treatment will
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reduce the costs of animal husbandry and increase its
profitability. In this area, the research conducted within
the framework of this study is relevant and has practi-
cal value for livestock farming in Kazakhstan.

The preparation developed and created at the In-
stitute of Veterinary Medicine and Animal Husbandry
of West Kazakhstan Agrarian and Technical University
named after Zhangir Khan, in the conditions of field
trials, showed a higher therapeutic effect in compar-
ison with industrial pharmacological preparation and
at the same time helped to reduce the period of treat-
ment. The findings of the experiments suggest that the
created phytomineral preparation in comparison with
the analogous preparation of industrial production Di-
astatin had more pronounced therapeutic effect on the
organism of diseased calves. Daily clinical examination
of sick animals helped to reveal that in calves of the
experimental group, which were treated with the syn-
thesised phytomineral preparation, the manifestation
of diarrhoea symptoms began to decrease as early as
on Day 3 after the beginning of treatment. At the same
time, the positive effect of Diastatin application was
observed only after Day 5, when the signs of diarrhoea
in calves had already stopped with the use of phytomin-
eral preparation. When using the preparation synthe-
sised at the Institute of Veterinary Medicine and Animal
Husbandry of West Kazakhstan Agrarian and Technical
University named after Zhangir Khan, the signs of dys-
pepsia stopped on Day 3-5, and complete recovery in
more than 90% of animals was observed after Day 7. In
the group of animals, where treatment procedures were
performed with Diastatin, improvement of general con-
dition was observed only on Days 5-7, and cessation of
diarrhoea was observed on Days 8-9, while the effec-
tiveness of treatment was 80%. Apart from symptoms of
diarrhoeal syndrome in sick animals, changes in the dy-
namics of live weight gain were also observed compared
to healthy calves. Indicators of changes in live weight
of calves of different groups are presented in Figure 1.

Dynamics of changes in live weight of calves, kg
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Figure 1. Change in live weight of calves of experimental
and control groups during the therapeutic period
and comparison with the indicators of healthy animals

Source: compiled by the authors of this study




One of the key differences between sick and healthy
animals was the significant difference (p < 0.05) be-
tween the live weight of calves at the stage of treat-
ment initiation. This indicates that even in the absence
of symptoms of diarrhoea in sick animals, a decrease in
body weight is observed in the first few days, which may
be a consequence of impaired absorption of nutrients
in the gastrointestinal tract. The difference between
groups of diseased and healthy animals of the same
age was greater than 2 kg. Newborn calves were not
weighed on the farm, and therefore it is not possible
to track the effect of disease incidence on diarrhoea in
calves of different weights, so this will be a key area for
future research to identify priority factors for preven-
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tive interventions to reduce the incidence of diarrhoea
in young calves.

The live weight of sick calves of both groups, at
the stage of manifestation of the first symptoms of
the disease, practically did not differ - 39.6 kg and
39.8 kg, respectively, in the experimental and control
groups. Therewith, live weight indices in the groups of
sick calves corresponded to normal distribution, as the
average indices did not exceed the deviation of more
than 3 sigma, indicating the similarity of the disease
manifestation in sick animals. During the treatment, the
average daily weight gain in the groups that were sub-
jected to the therapeutic procedure significantly lagged
behind that of healthy animals (Table 1).

Table 1. Average daily weight gain in groups of healthy and sick calves, M £ m

Duration of the period of illness

Groups No.

1-3 days 3-5 days 5-7 days 7-10 days

Experimental 10 -350 150 -100 £ 124.7 600 * 66.7 633 *59.8
Control 10 -500+129.1 -50+116.7 50+ 116.7 433+51

Healthy 10 850+ 76.4 750 £ 83.3 750 £83.3 533+544

Source: compiled by the authors of this study

In sick animals in the first days of the disease man-
ifestation instead of positive weight gain there was ob-
served a decrease in live weight as a result of active
excretion of fluid from the body. At treatment of calves
with phytomineral preparation created in West Kazakh-
stan Agrarian and Technical University named after
Zhangir Khan increase in weight was observed from
Day 5 after the beginning of treatment, while when
using Diastatin positive indicators of growth occurred
only from Days 7-10, and the level of weight gain was
lower than when using phytopreparation. There were
no failures in weight gain in healthy animals during
this period, and therefore the weight gain during the
entire experimental period was at the same level.

Thus, one of the key factors of the negative econom-
ic effect of the disease of young animals for diarrhoea is
the reduction of animal weight gain during this period.
Therefore, reducing the period of animal disease even
by 1-2 days will improve livestock production indicators
in the farm. The use of Diastatin for five days had only
a temporary therapeutic effect, it was due to the fact
that in 70% of calves of the control group in 3-4 days

after discontinuation of the preparation administration
signs of dyspepsia and dehydration of the organism
(pronounced distress, diarrhoea, liquid and watery fae-
ces,with an admixture of mucus, putrid odour) returned.
Therefore, the average duration of the disease in calves
of the control group was 11-15 days. This indicates that
the created phytomineral preparation helped to reduce
the period of calf disease by 5-7 days.

No less principal factor in the treatment of animals
are the indicators of internal homeostasis of the an-
imal’s organism and the state of its immune system.
These are most easily tracked by haematological and
biochemical changes in the blood system as an integral
tissue in the whole body. Therefore, to determine the
therapeutic effect of preparations on the calf organism,
quantitative and qualitative blood parameters were de-
termined in the groups of treated animals, while refer-
ential parameters characteristic for the given age and
species of animals, as well as analogous parameters
from the group of healthy animals were used as indi-
cators for comparison. The results of haematological
studies are presented in Table 2.

Table 2. Haematological parameters of blood cell fraction
of healthy animals and calves treated with antidiarrhoeal therapy (n = 10), M £ m

Reference values Groups
Indicators characteristic for calves
1-3 months of age Experimental Control Healthy animals
Erythrocytes, 10'2/L 5.9-6.2 77+0.11 73%0.12 75%0.16
Leukocytes, 10%/L 8-84 8+0.13* 79 +0.15" 10.4 +0.55
Haemoglobin, g/l 100-105 108.6 £ 1.92** 104.3+1.11" 99.5+1.63
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Table 2. Continued

Reference values Groups
Indicators characteristic for calves
1-3 months of age Experimental Control Healthy animals
Leucocyte counts, %
Eosinophils 1-2 1.5%0.45 2.1£0.58 1.7+0.51
Juvenile neutrophils 1-2 0.7+0.24 0.3+0.24 0.9 £0.45
Band neutrophils <3-5 3.2 +£0.49% 3.6 £0.35* 5.3+0.58
Segmented neutrophils 40-45 36.4+1.25" 37121 39.3+1.16
Lymphocytes 45-50 51.5+0.68"* 50.1+2.27* 45+1.03
Monocytes <3-5 4.1+0.37 4+0.58 5+0.58

Note: "™ - p<0.001; ™ - p<0.01;* - p<0.05
Source: compiled by the authors of this study

Quantitative indices of form elements in the blood
of healthy and sick animals of experimental groups
from the “Kazyna” farm practically did not differ from
each other. At the same time, in terms of erythrocyte
content in blood, animals from the farm exceeded the
reference values typical for 1-3-month-old calves. If
these differences were characteristic only of groups of
animals after treatment, it could be explained by blood
clotting due to dehydration of the organism during di-
arrhoea, but as it is, except for hereditary characteris-
tics, no other explanation could be found. In calves of
the experimental group the number of erythrocytes in
the blood exceeded the analogous index of animals of
the control group by 4.9%. Furthermore, in animals of
the experimental and control groups there was also an
increase in the count of haemoglobin above the refer-
ence values, while in animals that did not receive treat-
ment, the level of haemoglobin was normal. The only
logical explanation for this is the stimulating effect of
the preparations due to the iron content. In contrast to
the animals from the control groups, in healthy calves
the level of leucocytes exceeded not only the count of
leucocytes in sick animals, but also the norm indicators
inherent in this kind of animals. The resilience of the an-
imals before the disease may have been related to this.
Therefore, future studies will genetically analyse animal
resistance to diarrhoea in a population of dairy cattle.

Analysis of the leukocytic formula indicates that
almost all white blood counts are within the physiolog-
ical norm, except for a slight decrease in the count of
segmented neutrophils and a slight lymphocytosis. Both

phenomena are interrelated and indicate a change in
priority in the organism from cellular to humoral form
of defence. Even though the indices of young forms
of neutrophils were within the physiological norm, in
calves of the experimental group they were significantly
decreased compared to animals from other groups. This
may suggest a decrease in the activity of the cellular
part of the immune system, as there is a decrease in the
production of macrophage precursors in the body. This
fact can also be explained by the increase in the count
of lymphocytes in the peripheral blood, which are more
active in case of infectious aetiology of the disease. Not
an insignificant fact associated with the growth of leu-
kocytes in calves of the experimental group may be a
considerable stimulating effect of the plant component
included in the phytomineral preparation, since the
decoction of camelthorn contains a significant amount
of physiologically active substances — saponins, flavo-
noids, essential oils, steroids, alkaloids, and vitamins C,
K, and B group. Statistically significant increase of sep-
arate elements of white blood in animals of the exper-
imental group may be connected with it.

The next stage of testing the effect of phytoprepa-
ration in field conditions for the treatment of animals
with diarrhoeal syndrome was the study of a series of bi-
ochemical indicators of blood in the organism of treat-
ed animals. For this, the most common indicators were
used, such as the content of protein fractions in serum,
a series of enzymes involved in protein metabolism, as
wellas the content of certain macro-and microelements.
The results of such studies are presented in Table 3.

Table 3. Biochemical parameters of blood serum
of healthy animals and calves after dyspepsia treatment (n = 10),M £ m

Reference values Groups
Indicators characteristic for calves . .
1- 3 months of age Experimental Control Healthy animals
Total protein, g/L 50-55 58.5+1.09* 54.9 £1.05* 474 +0.82
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Table 3. Continued

Reference values Groups
Indicators characteristic for calves Experimental Control Healthy animals
1 - 3 months of age
Protein fractions (%)
Albumins 30-50 31.9+0.91* 31.9+0.71 343+0.78
a - globulins 20-25 19.7 £ 0.49* 20.9 £ 0.99* 24.7+0.41
f3 - globulins 15-25 16.9+0.77 179 +0.84 18.3+0.75
Y - globulins 20-30 28.1+£0.79* 25.3+0.98* 20.4 £ 0.86
Enzyme systems
AST, IU/L 95-105 709+48 83.9+5.08™ 113.8+9.51
ALT, IU/L 40-45 32.9+297 36.9+ 352 499+ 496
Macro - and micronutrients
Total calcium, mmol/L 25-31 2.81+£0.06 2.83+0.03 2.59 £0.05
Inorganic phosphorus, mmol/L 1.45-2.5 2.36 =£0.05 2.39 £0.06 2.79 £0.08
Copper, ug % 115-125 149.6 £11.9 134.9+10.9 122.3+11.8
Iron, umol/L 25-30 27.8 £4.34 238 £4.69 20.5£2.74

Note: *™ - p<0.001; " - p<0.01; * - p<0.05; AST - aspartate aminotransferase; ALT - alanine aminotransferase

Source: compiled by the authors of this study

The conducted studies of protein components con-
tent in blood serum of controlled calves at the end of
the treatment period indicate that the compounds in-
cluded in the developed therapeutic preparation had a
significant activation of protein synthesising function
in the organism, thereby increasing the level of total
protein in the blood of calves of the experimental group
to the maximum level, which significantly exceeded
(p € 0.01) analogous indicators of calves of the control
group by 6.1% and healthy animals by 22.5%. This in-
crease was mainly due to an increase in the y-globulin
fraction. This fact confirms the growth of activity of the
humoral part of the immune system in the organism
of calves treated with complex preparations. In healthy
calves, the level of y-globulins stayed at the lower level
of physiological norm, indicating the absence of bac-
terial load on the organism of animals. Other fractions
of protein components in animals of experimental and
control groups were practically at the same level and
inferior to the values obtained in healthy animals. This
decrease is a consequence of diarrhoea, because during
the period of illness, nutrient absorption was reduced
through increased gastrointestinal peristalsis.

No less significant property of the preparation for
the treatment of diarrhoeal syndrome is the presence
of hepatoprotective action and the ability to bind and
remove from the body toxic products formed during the
development of pathological microflora. Both prepara-
tions, which were used for the treatment of calves, have
this effect due to the content of mineral compounds
with adsorbing effect. The efficacy of these components
in the composition of therapeutic preparations is con-
firmed by the activity of liver enzymes as markers of
toxic damage to liver cells. In the studies conducted
in healthy animals, an increase in the activity of ala-
nine aminotransferase and aspartate aminotransferase

enzymes was observed as indicators of liver damage
syndrome, while in animals after treatment of diar-
rhoea, the activity of these enzymes was even below
the physiological level, indicating a decrease in the
toxic load on the liver. Notably, siliceous rock — opoka of
Taskala deposit included in the developed phytominer-
al preparation helped to reduce the activity of enzymes
ALT - by 22.4% and AST - by 28.7%, which in compari-
son with an analogous preparation, which was used for
treatment of calves of the control group, was almost
2 times more effective (12.4% and 15.2%, respectively).
During the biochemical study of blood serum, a
positive effect of complex preparations on the level
of macro- and microelements assimilation in the body
of calves was also established. In calves of the experi-
mental and control groups, the level of these elements
was higher than in animals that did not receive such
treatment. The efficiency of the developed preparation
in terms of mineral metabolism was 8-20% higher than
that of the industrial pharmacological preparation Di-
astatin. Thus, the conducted studies indicate a positive
therapeutic effect of the developed complex phytomin-
eral preparation with the use of local fossils: opoka of
Taskala deposit and decoction obtained from the veg-
etative part of camelthorn for the treatment of calves
with diarrhoea. This preparation is not only not inferior
to the pharmacological product Diastatin, but also ex-
ceeds it in therapeutic effect. Furthermore, due to the
improvement of most of the body functions in animals,
which have been treated with this preparation, it can
be recommended to use it for prevention of diseases of
young cattle in conditions of their industrial keeping.

DISCUSSION

Due to the high level of dyspepsia morbidity in young
ruminants in the first days after birth, as well as a
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significant percentage of mortality due to this disease,
the most common methods of treatment of sick ani-
mals in farms of Kazakhstan, as well as scientific sourc-
es, were analysed to determine the most efficacious
approaches in the treatment of dyspepsia in young an-
imals. Considering that the duration of treatment can
be from several days to several weeks and the cost of
drugs, especially imported, is quite high, it was decid-
ed to develop a Kazakh analogue of the most effective
preparation for the treatment of diarrhoea using as
components local fossils and medicinal plants to ob-
tain a therapeutic effect at the level of the imported
preparation Diastatin, which was used by cattle breed-
ers of Kyzylorda region most often in the treatment
of diarrhoeal syndrome in young animals of large and
small ruminants. The manufacturer of Diastatin does
not report the full composition of the ingredients, and
the instructions for the preparation only stated that Di-
astatin contains an inorganic enterosorbent based on
highly dispersed silica and plant tannins, which help to
improve digestion. Thus, the preparatory work for the
development of the preparation centred on finding the
necessary components. As a mineral component it was
decided to use siliceous rocks — opoka of Taskala de-
posit of West Kazakhstan region.

When choosing a plant component, the key condi-
tion was its efficacious impact on digestive processes
in the gastrointestinal tract, and high content of tan-
nins for rapid antidiarrhoeal therapy. After comparing
medicinal plants that are used by local people to treat
diseases related to gastrointestinal disorders, it was de-
cided to use the vegetative parts of camelthorn (Alhagi
maurorum) as a plant base. B. Khasanova et al. (2023)
and M. Urabee et al. (2021) also reported prominent
therapeutic results of camelthorn in the treatment of di-
gestive disorders in animals and humans. Furthermore,
the fact that the pharmacological company “Zerde” (Ka-
zakhstan) produces a pharmacy preparation containing
raw material of camelthorn (Alhagi maurorum), which
can be used for preparation of a medicinal preparation,
was not an insignificant factor in the choice of a me-
dicinal plant for creation of a phytomineral prepara-
tion. Considering that dyspepsia in calves is observed
throughout the year, and the duration of storage of the
preparation, while limited to a few days, this approach
will avoid seasonality in the treatment and will ensure
maximum therapeutic effect due to the control of plant
raw materials at the pharmaceutical company.

As a result of this study, a Kazakh phytomineral
preparation was obtained for the treatment of diar-
rhoea symptoms in calves, regardless of the aetiolog-
ical factor. The preparation has high sorptive char-
acteristics and contains macro- and microelements
necessary for growth and development of calves, as
well as flavonoids, saponins, sugars, tannins, vitamins C,
K, and B group, carotene, and other biologically active
substances due to their presence in the raw material of
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camelthorn (Mahde & Hammod, 2024). Therewith, the
created preparation is absolutely harmless and has no
side effects due to the use of environmentally friend-
ly natural mineral sorbent opoka and medicinal herb
camelthorn. At the same time, the imported preparation
Diastatin consists mainly of chemical components, mak-
ing it more expensive economically and less natural.

The next and most responsible stage of the study
was to obtain a comparative therapeutic effect from the
use of both preparations in the field and to investigate
their effect on metabolic processes in the organism of
sick calves. For this, to eliminate the majority of sub-
jective and economic factors, groups of animals were
formed in the conditions of one herd to study the effect
of both preparations. For a more objective judgement
on the therapeutic effect of preparations, apart from di-
rect comparison of experimental and control groups, the
study searched for physiological changes in the organ-
ism of animals subjected to treatment with the results
obtained from healthy animals in this herd and refer-
ence values typical for animals of this species and age.

The results of the experiments suggest that the
preparation developed at the Institute of Veterinary
Medicine and Animal Husbandry of West Kazakhstan
Agrarian and Technical University named after Zhang-
ir Khan was found to be more effective in comparison
with imported preparation. This was expressed in ear-
lier cessation of diarrhoea symptoms and restoration
of positive dynamics of average daily weight gain in
calves. It is not yet possible to draw an analogy with
other findings, as these are the first studies of the phy-
tomineral preparation created. But the positive effect of
this preparation can be traced in the studies of M. Mah-
de and A. Hammod (2024), who obtained better feed
conversion rates in young poultry when camelthorn
root decoction was introduced into the diet than in
comparison with pharmacological preparations Immu-
no-Care and Immunity-Stim. Thus, due to the improve-
ment of digestive processes, the preparation containing
decoction of camelthorn plant material could shorten
the period of diarrhoea treatment by 5-7 days in com-
parison with the group treated with Diastatin.

Studies of the blood system of calves, which were
treated with two preparations with analogous action,
revealed that practically all indices of quantitative
characteristics of blood forming elements were on the
side of the animals to which the phytomineral prepa-
ration was applied. And even though these differenc-
es ultimately were not statistically significant, a more
pronounced stimulating effect in the restoration of the
body’s defence mechanisms was characteristic of the
Kazakh preparation. Notably, due to the use of biolog-
ically active substances of camelthorn in the organism
of diseased calves, the acceleration of the development
of mechanisms of humoral response of the immune sys-
tem of the organism was observed. This was expressed
in an increase in the count of lymphocytes by 3% and
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y-globulin fraction by 11% compared to animals receiv-
ing Diastatin. These processes occurred in parallel in
both groups of diseased animals, as they were signif-
icantly higher compared to healthy animals. Z. Mana-
fu et al. (2024) noted this effect of stimulating immune
system function in lambs. No less important therapeu-
tic effect in the treatment of animals was revealed by a
significant hepatoprotective effect of the created prepa-
ration, which was manifested in a substantial decrease
in markers of liver damage - activity in the blood of
intracellular liver enzymes - alanine aminotransferase
and aspartate aminotransferase. Initially, this effect was
attributed to the adsorbing effect of the mineral com-
ponent of the preparation, as in the case of Diastatin,
but a more in-depth investigation of this effect helped
to identify an analogous effect of the plant compo-
nent - biologically active substances of camelthorn.

Considering the conducted theoretical and exper-
imental study of therapeutic action of the created Ka-
zakh preparation from diarrhoea of calves, the findings
allow recommending this preparation for treatment
and prophylaxis of morbidity of young stock of large
and small cattle with digestive disorders.

CONCLUSIONS

Based on the findings obtained during the compara-
tive analysis of the effectiveness of the therapeutic
action of the created Kazakh complex preparation
for the treatment of diarrhoea in newborn calves, as
well as laboratory studies of haematological and bi-
ochemical blood parameters conducted after the use
of this preparation, the following conclusions and sug-
gestions for future studies can be made. The created
complex phytomineral preparation helps, after detec-
tion of symptoms of digestive disorders in calves, in
a brief time to reduce the manifestation of diarrhoe-
al syndrome and restore the physiological process in
the intestines of young animals, thereby returning live
weight gain of calves to their level before the disease.

Montayeva et al.

In contrast to imported preparation with analo-
gous action (Diastatin) application of phytomineral
preparation allows in 90% of cases to cure animals on
6-7 days after the first symptoms of diarrhoea, whereas
the treatment with Diastatin lasted 11-15 days. Thus,
the use of phytomineral preparation allows reducing
the treatment period by 5-7 days in comparison with
imported preparation, and at the same time to restore
positive dynamics of weight gain already on Day 5.
Stimulating effect of the preparations included in the
created preparation helps to improve haematological
indices of the blood of the treated calves and to im-
prove the immunological status of their organism due
to the increase in the count of lymphocytes and pro-
teins of y-globulin fraction. This was not observed with
the imported preparation.

An equally significant therapeutic effect observed
in both preparations was a considerable hepatopro-
tective effect, which was manifested by a decrease,
even below the physiological norm, in the activity of
enzymes-markers of liver cell destruction. But in con-
trast to the imported preparation, in the Kazakh phy-
topreparation both components have such an effect,
which was the reason for the lower values of alanine
aminotransferase and aspartate aminotransferase
activity in the blood of animals of the experimental
group. The conducted studies did not consider the
aetiological cause of diarrhoeal syndrome in calves,
and therefore, these studies should be expanded with
testing of the preparation in calf diseases of bacteri-
al, viral, parasitic, and other aetiologies to understand
such therapeutic effect of the preparation and to de-
tect limitations in its use.
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KOMMJIEKCHUM ¢iToOMiHepanbHMM npenapaToM
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AHoTauifl. 3HaYHi eKOHOMIYHI BTpaTH, BHACNAOK 3aXBOPIOBAHOCTI HOBOHAPOAXXEHOIO MOMIOAHSKA Ha fiapeto, BeayTb
[L0 3HUXEHHS peHTabenbHOCTI ranysi B CTPYKTYPi CiNbCbKOroCnoAapCbKoro BMpobHuMLTBa. ToMy MeTol poboTu cTano
CTBOPEHHA Ta BMBYEHHA TEPanNeBTUYHOro edekTy Bif 3aCTOCYBAaHHS KOMMNEKCHOro diToMiHepanbHOro npenapaty
3 BWKOPWUCTAHHSM MiCLEBMX KOMMOHEHTIB: OMOKM TacKaniHCbKOro poAoBMLIA Ta BiABapy POCAMHHOI CMPOBUHM
Bepbntoxoi Kontouku (Alhagi maurorum) pns nikyBaHHs Aiapei y Tenat. BuBueHHs nikyBanbHOi Aii Big npenapary
nNpoBOAMAU B YMOBAxX MOMIOMHOTOBApHOi pepMu B KnsmnopamHcbKin obnacti Ha noronis'i Tenat 5-7-aeHHOro Biky.
[ito npenapaTy BMBYanM B MOPiBHSANbHOMY acnekTi 3 aHaNoriyHWMM MpenapaToM iMMNOPTHOro BMPOGHMLUTBA Ta
pe3ynbTaTaMu, OTPUMAHUMKM BifA 340POBMX TBAPUH. [1pU LbOMY BMKOPUCTOBYBANM KNiHIYHMI, reMaTONOrYHUIA Ta
HioxiMiyHMI MeToaM pocnigkeHHS. OTpUMaHi pe3ynbTaTy BKa3ykoTb HA BUCOKMUIA TepaneBTUYHMI edeKT CTBOPEHOrO
npenapaty. Moro 3acTocyBaHHS Aano 3Mory CKOpoTMTM TPUBanicTh NiKyBalbHOMO nepioay Ha 5-7 AHiB NMOPIBHAHO 3
iMNOPTHUM NpenapaToM i BXe Ha 5 AeHb Nicg NOYaTKy NiKyBaHHS BiLHOBUTU NO3UTUBHY AMHAMIiKy cepeaHboL000BMX
NpUPOCTIB. [eMaToNOriYHi AOCNIAXKEHHS BKA3YyOTb HA CTUMYIOBAHHA iIMYHHOI CUCTEMM Y TBAPUH, WO NPOSBASNOCS
30inblweHHaIM Ha 14 % kinbkocTi niMpoumTiB i Ha 37 % 6inkiB y-rnobyniHoBoi GpakLii NOPiBHAHO 3i 340POBMMMU
TBapuHamu. LLi NoKasHMKM BKA3YKOTb HA MiABULLEHHS aKTMBHOCTI FYMOPaNbHOT YaCTUHU iIMYHHOI CMCTEMU Y TBAPUH
nicng 3acToCcyBaHHS NpenapaTty. TakoX NO3UTUBHUIM TepaneBTUYHKIA edeKT Big NnpenapaTty CnocTepiraBcs i B 3aXMCHIN
Lii Ha nedviHKy XBOpWX TBapwuH. He3Baxatoum Ha MpUCYTHiN edekT B 000X NiKapCbKMX Mpenaparis, 3HWXKEHHS
AKTUMBHOCTI MapKepiB, WO XapaKTepu3yoTb PYMHYBAHHS renaTtoumTiB, 6yN0 BULMM Y Ka3axCbKOro npenaparty. Takum
YMHOM, CTBOPEHMI NPenapaT XapakTepPU3YETLCS BULLLOKO TEPANEBTUYHO Li€t0, MOPIBHSAHO 3 IMNOPTHUM NpenapaTtoM,
O JA€ 3MOTy MOro peKoMeHAyBaTh A1 NiKyBaHHS Ta NpodinakT1ku aiapei y MonoaHsaKa TBapuH

KniouoBi cnoBa: fiapes; Bepbntoxa Konouka; onoka TackaniHCbKOro pofoBMLLA; TepaneBTUYHUIA edekT; [liacTaTuH
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