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Absract. The aim of our study was to establish the influence of feed additive based on peat on physiological and
biochemical parameters of blood of piglets in the suckling and early post-weaning period. For this purpose, the control
and the experimental groups of piglets were formed. The experimental animals were additionally getting feed additive
from the 3™ to the 42" day of life. Blood was sampled at the end of the experimental period.

At the end of the study, the feed additive was found to decrease the signs typical to the stress syndrome. It increases
the basophiles and eosinophiles count in blood, as well as decreases the neutrophils count in blood by 26.7 % (P<0.05).
Biochemical changes indicate an increase in the level of albumin by 9.0 % (P<0.05) and a decrease in glucose

concentration by 17.4 % (P<0.05).

Thus, the use of a feed additive for piglets leads to greater adaptive capacity of piglets to the stress associated with

their weaning and the transition to combifodder consumption.
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Introduction. Piglets are functionally immature in the
early postnatal ontogenesis. Their digestive system
(Zabielski et al., 2008), mechanisms of thermoregulation
(Lossec et al.,, 1998) and organs of immune defense
(Potocnjak et al., 2012) are not developed sufficiently.

The high rate of piglets’ growth requires adequate
intake of micronutrients such as vitamins and
microelements. For this reason, piglets often suffer from
deficiency of these substances (Miller and Kornegay,
1983). Because of this, the mortality rate of piglets in the
sucking period and after weaning can reach 10% or more
(Edwards, 2002; Zabielski et al., 2008).

Deficiency of microelements is one of the factors
limiting the growth of piglets and decreasing their
viability. Perucchietti and Litjens (2010) indicate that the
most necessary microelements for piglets are iron,
selenium and copper. Consumption of these elements for
piglets depends largely on the availability of
micronutrients in the organism of sows. At the same time,
our previous studies (Yefimov et al., 2010) indicate an
insufficient content of copper, zinc and iron in the blood
serum of lactating sows. On the other hand, these
microelements, as well as manganese are essential for
piglets in the post-weaning period (Untea et al., 2013).

At present, various technological methods and
biologically active substances are used for enhancing the
adaptive capacities and resistance of pigs (Bowman et al.,
2006). Peat and feed additives, which contain it, are
recommended to influence the behavior of piglets. Piglets
that had an access to peat behave more actively than
piglets that did not receive it. It was established that the
influence of peat on piglets in post-weaning period was
more pronounced than the results of the previous studies
regarding piglets in enclosures (Vanheukelom et al.,
2011).

The analysis of the literature gives different data
regarding the influence of peat on the functional state of
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pigs. Trckova et al. (2006b) indicate that it does not cause
any effect on the organism of the fattened pigs. At the
same time, it was also established that under the influence
of peat as an additive, an increase in pig’s body weight at
the end of the post-weaning period was observed
(Trckova et al., 2006a). The similar results were obtained
after feeding piglets with the treated peat enriched with
microelements (Yefimov et al., 2016).

Taking into account, that there is no sufficient
evidence in literary sources in terms of the influence of
peat additives on the physiological state of piglets, the
purpose our work was to establish the effect of the peat-
based feed additive on the physiological and biochemical
blood indicators of piglets in the sucking and post-
weaning periods.

Materials and methods

The data of the present study are in full compliance
with the requirements of the Committee on Ethics of the
Faculty of Veterinary Medicine in Dnipropetrovsk State
Agrarian and Economic University, Dnipro, Ukraine.

Animal model and design of experiment. The study
was carried out on the farm, where the three-bred hybrids
(Yorkshire, Landrace and Duroc) of pigs are grown
(Dnipropetrovsk region, the central part of Ukraine). The
research material at the beginning of the experiment
included 109 piglets, aged 3 days, divided into two
groups: experimental (n=55) and control (n=54). The
experimental period lasted 42 days. During that time, the
animals of the control group received standard fodder,
while animals of the experimental group besides the
standard fodder received additive “TorVet” in the
following doses: 200 ml per one socket in suckling period
and 250 ml per ten piglets in the after-weaning period.

Biologically active fodder additive for pigs “Torvet”
is a commercial additive, which is obtained by treatment
with peat and further adding to its composition in the
form of sulphates such microelements (mg/1 kg) as iron —
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2850, zinc — 1175, copper — 590, manganese — 270, and
cobalt — 28. Transitional peat, obtained in Ukraine, is used
in the production.

Animals from both groups were kept under the same
optimal zoohygienic conditions and under standard
veterinary medical care before and during the experiment.

Sampling procedures. Blood samples were collected
from five piglets from each group in the morning (prior to
feeding) from the orbital sinus on the 42" day of birth.
The samples for determining hematological parameters
were placed in test tubes with potassium salt of EDTA,
and samples for determining biochemical profile were
placed in test tubes with a coagulant and centrifuged. The
separated serum was frozen at -20° C and stored until it
was analyzed. The research at the laboratory stage was
conducted at the Scientific-research centre of biosafety
and environmental control of agro-industrial complex of
DSAEU.

Hematological and biochemical examination. In blood
samples, the number of leukocytes, erythrocytes and
thrombocytes, the values of erythrocyte indices and
haematocrit, the hemoglobin concentration were
measured using the automated haematology analyser PCE
90-Vet, (High Technology, USA). The differential

leukocyte count was performed in blood smears stained
by Wright-Giemsa under a light microscope (Olympus
CH 20). Serum contents of total protein, albumin,
globulin, glucose, cholesterol, urea, creatinine, bilirubin,
uric acid, and some minerals (such as calcium,
phosphorus, magnesium, iron) as well as activity of
aspartate aminotransferase, alanine aminotransferase, and
alkaline phosphatase were determined. The tests were
performed using the automated biochemical analyser
BioChem FC-200 (High Technology, USA) with the
reagents of High Technology.

Statistical analysis. The results were analyzed
statistically with the Student's #-test using the MS Excel.
The values of P<0.05 and lower were considered
significant. The results are expressed in mean values =+
standard deviations.

Results

Hematological investigation. Mean values of
hematological parameters are presented in Table 1. The
difference between the indices of erythropoiesis in the
blood of animal from the experimental and the control
groups was not found, the platelet count did not differ
either.

Table 1. The indices of haemocytopoesis under the influence of “TorVet” (mean + SD)

. Animal grou
Indices Control £ pExperimental
Packed cell volume, % 28.58+1.20 30.62+1.43
Hemoglobin, g/L 69.2+3.03 75.0+4.34
Red blood cells, 10'%/L 5.38+0.05 5.38+0.14
MCV, 1 (105 L) 53.08+1.98 56.91+£2.03
MCH, pg (102 g) 12.85+0.53 13.93+0.61
MCHC, % 24.2440.70 24.47+0.52
Platelets, 10°/L 369.0+23.86 395.848.41
White blood cells, 10%/L 26.54+1.12 23.16+1.52

Table 2. The differential leukocyte count in the blood of pigs in the early post-weaning period under the

influence of additive "Torvet" (mean = SD)

. Animal grou,

Indices Control — Experimental
Basophiles, % (;/?)9/1 gggiggg 8383(1);:
Eosinophiles, % (;/(())9/1 gzgigéé 322?3;(3)
Neutrophiles banded, % (;A())g M T;gigig gégigi;
Neutrophiles segmented, % (1/(())9/1 igigiggg 3?23;1)2;:*
Lymphocytes, it 15855045 07
Monceyes, % it 08810.10 e
L:N ratio 1.20+0.06 1.60£0.10%*
*- P<0.05; **- P<0.01
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The total white blood cells concentration under the
influence of additives also appeared unchanged. However,
some changes in the concentration of specific leukocyte
types were established (Table 2). The tendency to an
increase in the eosinophiles count was detected. The
eosinophiles count in the blood of animals of the
experimental group was 2.0% (0.48 x 10°L), and of the
control group — 0.70% (0.18 x 10°L). The number of
segmented neutrophiles appeared less in the blood of
piglets of the experimental group compared to the control
group and accounted for 32.6% (7.58 x 10%/L) and 39.2%

(10.43 x 10°L), respectively (P<0.05; P<0.01). We
observed statistically significant differences (P<0.01)
between the number of lymphocytes, which increased
from 52.3% to 58.3% under the influence of feed additive.
L:N ratio was probably 33.3% (P<0.05) higher in animals,
receiving the additive, than in animals of the control
group.

Biochemical examination. The difference between the
total protein content in the serum of piglets from the
experimental and control groups was not observed
(Table 3).

Table 3. The biochemical indices in blood serum of piglets in the early post-weaning period under the

influence of additive "TorVet" (mean + SD)

Indices Animal group

Control Experimental
Total bilirubin, pmol/L 3.02+0.90 2.60+0.48
Glucose, mmol/L 5.41+0.30 4.47+0.22%*
Cholesterol, mmol/L 1.60+0.25 1.51+0.26
Uric acid, umol/L 25.0+6.74 27.8+8.00
The indices of protein metabolism
Total protein, g/L 48.2+1.88 50.6+1.56
Albumin, g/L 28.8+0.55 31.4+0.97*
Globulin, g/L 19.2+1.43 19.4+0.91
Urea, mmol/L 5.72+0.27 5.82+0.56
Creatinine, pmol/L 64.6+8.03 55.8+6.80
Aspartate aminotransferase, U/L 121.4+£25.26 164.8+£32.86
Alanine aminotransferase, U/L 87.8+£7.43 86.0+6.49
The indices of mineral metabolism
Alkaline phosphatase, U/L 411.2+£32.67 305.4+24.78*
Total calcium, mmol/L 3.13+0.07 3.10+0.05
Inorganic phosphorus, mmol/L 2.46+0.18 2.40+0.15
Magnesium, mg/100 mL 3.924+0.30 3.06+0.42
Iron, pg/100 mL 96.84+20.57 113.26+10.90
*- P<0.05

At the same time, there is a statistically significant
increase in the concentration of albumin from 28.8 g/L to
31.4 g/L (9.0%, P<0.05). The total globulin concentration
in pigs of the control and experimental groups had no
significant difference. The content of the finished
products of protein metabolism (urea and creatinine) did
not change significantly, although there was a trend to
lower creatinine levels (64.6 umol/L in the control group
and 55.8 pmol/L in the experimental group) under the
influence of the additive.

The enzyme activity of transaminases was
characterized by various dynamics. There was an increase
in the AST activity in the blood of experimental pigs in
comparison with the activity of the enzyme in the blood
of the control pigs (121.4 U/L and 164.8 U/L
respectively), which, however, was not statistically
reliable. At the same time, there were no changes in the
ALT activity. The level of glucose in blood serum
decreased by 17.4 % (P<0.05) under the influence of the
additive: the glucose content in blood serum of the control
and experimental animals was 5.41 mmol/L and 4.47
mmol/L respectively.
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The activity of alkaline phosphatase significantly
decreased from 411.2 U/L to 3054 U/L by 25.7%
(P<0.05). Among other indices, it should be noted, that
the level of iron was higher in blood serum of piglets of
the experimental group (113.3 pg/100 mL vs 96.8 ng/100
mL in serum of piglets of the control group). However,
due to considerable individual variability of this index,
the difference was not statistically reliable.

Discussion

Feeding the peat-based additive does not significantly
influence the indices of haemopoiesis. At the same time,
there is a tendency to an increase in the hemoglobin
concentration in blood. The synthesis of hemoglobin
depends on existence of iron, zinc and copper, which are
the components of additive "TorVet". These elements are
known to be involved in the synthesis of heme and
hemoglobin (Puy and Deybach, 2007).

In the blood of animals which were fed with the peat-
based additive, the greater number of basophils and
eosinophils was found. Eosinopenia is the result of stress
of various geneses and is associated with the increased
synthesis of corticotropin-releasing hormone, and the
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increased levels of ACTH and glucocorticoids (Martin
and Pattee, 1953; O'Connor et al., 2000). The number of
basophils is reduced at higher concentrations of
glucocorticoids, and in case when the IgE-induced release
of histamine and leukotrienes is impaired (Schleimer et
al., 1981).

Glucocorticoids are involved in the mobilization of
neutrophiles from the places of their formation in an
organism to the pheripheral circulation. Lymphopenia,
neutrophilia and a decrease in L:N ratio may serve as
good indicators of the transportation stress and the
weaning stress in pigs (Niekamp et al., 2007; Adenkola et
al., 2011).

We observed a significantly greater number of
neutrophiles in the blood of animals in the control group,
whereas in the blood of the experimental animals, the
number of lymphocytes and L:N ratio were significantly
higher. Therefore, changes in the differential leukocyte
count in pigs, which were fed with the peat additive,
indicate a decrease in correspondent response to stress
and testify to a better adaptation to the new conditions of
existence.

The use of "TorVet" does not affect the total protein
content in the serum of piglets. At the same time, there is
a statistically significant increase in the albumin
concentration. Considering that these proteins are
completely synthesized in the liver (Kaneko et al., 1997),
it is possible to state about intensification of its protein
synthetic activity. In addition, the cause of an increase in
the index may be the increased absorption of protein with
pre-starter as a result of its greater consumption.

Glucose is the main source of energy for most tissues
of piglets. Its level was 17.4% (P<0.05) lower in the
experimental animals, but it was within the limits of
reference magnitudes (Kaneko et al., 1997). This can be
explained by two factors. The first factor is a greater
glucose usage by tissues as a result of adaptation to new
conditions in the post-weaning period. The second factor
is a higher intensity of gluconeogenesis in control animals
under the influence of glucocorticoids (Mota-Rojas et al.,
2011).

The state of calcium-phosphorus metabolism can be
assessed by the content of total calcium and inorganic
phosphorus in blood serum, as well as by alkaline
phosphatase activity (Kaneko et al., 1997). We have
established rather high levels of total calcium and alkaline
phosphatase activity, which can be explained by the high
intensity of piglets’ growth within the research period. At
the same time, the alkaline phosphatase activity
significantly decreased by 25.7% (P<0.05) under the
influence of the additive. These changes may indicate the
better process of mineralization of bone tissue under the
influence of peat additives. In the study of Tymczyna et
al. (2012), the highest prognostic value of determining
alkaline phosphatase in blood serum in relation to
assessment of morphological, densitometric and
biomechanical properties of the mandible in 6-month-old
pigs.

In the blood serum of animals, which were fed with
the additive, a higher level of iron was defined, which
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may be due to its additional consumption from feeds. This
indicates a better supply of the organism of piglets with
iron, which is especially important at their early age
(Victor and Mary, 2012).

Conclusion

Assessing the obtained data, we believe that positive
changes in physiological state of piglets under the
influence of the additive are caused by several factors.
Firstly, it is the change in the count of particular
leukocytes, which indicates the less expressed state of
stress in piglets. Secondly, the positive biochemical
changes, associated with more pronounced anabolic
processes, are noticed in the organisms of animals.
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