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ABSTRACT

The aim of this study was to evaluate the effect of feeding pregnant sows with diet supplemented with dried grape
pomace on hematological parameters of sows and new-born piglets. Sixteen pregnant crossbred sows Large white x
Landrace mated with a Duroc boar, were randomly divided to two groups, control (C) and dried grape pomace (DGP)
group. During last seven days of pregnancy the sow’s diet in DGP group contained 1% of DGP powder. Sows blood
samples were taken before intake of diet containing DGP and during first day post partum. Blood of new-born piglets was
taken immediately after birth before colostrum intake. All blood samples were analyzed on hematological parameters.
After 7 days of treatment with DGP, sows blood showed significant changes in parameters such as total white blood
cell count, lymphocytes count, mean corpuscular volume and mean corpuscular hemoglobin, but within the reference
interval for pigs. Feeding pregnant sows with DGP affected the hematological parameters of the new-born piglets in
a negative way. Compared to the C group, the new-born piglets in the DGP group had significantly lower lymphocyte
counts, red blood cells, hemoglobin, hematocrit, mean corpuscular volume, and mean corpuscular hemoglobin values.
Parameters of white and red blood cells are crucial for new-born piglets from an immunological and anemia point of view.
Therefore, the addition of DGP during the last week of pregnancy to the sows’ diet cannot be recommended.
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ABSTRAKT

Cielom experimentu bolo vyhodnotit vplyv skrmovania susenych hroznovych vyliskov prasnymi prasnicami na
hematologické parametre prasnic a ich novonarodenych prasiatok. Sestnast vysoko gravidnych krizeniek plemien
Biela uslachtila x Landrace, sparené s kancom Duroca, bolo ndhodne rozdelenych do dvoch skupin - kontrolnej (C) a
skupiny s konzuméciou susenych hroznovych vyliskov (DGP). Pocas poslednych siedmich dni gravidity kimna déavka
prasnic v skupine DGP obsahovala 1% prasku DGP. Vzorky krvi boli prasniciam odobraté pred prvym prijmom kfmnej
davky obohatenej o DGP a pocas prvého dna po pérode. Krv novorodenych prasiatok bola odoberana bezprostredne
po narodeni pred prijmom mledziva. VSetky vzorky krvi boli analyzované na hematologické parametre. Po 7 drioch
skrmovania DGP krv prasnic vykazovala vyznamné zmeny v parametroch ako je celkovy pocet bielych krviniek, celkovy
pocet lymfocytov, priemerny korpuskularny objem a priemerny korpuskularny hemoglobin. Parametre sa pohybovali v
ramci referencnych intervalov pre oSipané. Skrmovanie DGP gravidnym prasniciam negativne ovplyvnilo hematologické
parametre novorodencov. V porovnani s kontrolnou skupinou mali novonarodené prasiatka z pokusnej skupiny
signifikantne nizsi pocet lymfocytov, cervenych krviniek, hemoglobinu, hematokritu, priemerny korpuskuldrny objem
a priemerné hodnoty korpuskuldrneho hemoglobinu. Pre novonarodené prasiatka su parametre bielych a ¢ervenych
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krviniek klti¢ové z imunologického hladiska a anémie. Pridanie DGP pocas posledného tyzdna gravidity do kimnej davky

prasnic preto nemozno odporucit.

Klucové slova: prasnice, novonarodené prasiatka, vyZiva, vedlajsie produkty spracovania hrozna, hematologické

parametre

INTRODUCTION

According to the International Organization of Vine
and Wine, the global vineyard surface area is nearly 7.45
million ha,and the world grape productionis approximately
73.1 million tons. In Europe, vineyard surface area is over
3.69 million ha and grape production is more than 29.56
million tons (OIV, 2018). Viniculture is an important
agricultural activity in many countries and produces a
huge amount of grape pomace. These wine by-products
are most often recovered by composting or free storage
in open space, which can lead to environmental problems
(Rondeau et al., 2013). The use of grape pomace as a feed
or as a source of certain nutrients and biologically active
substances has been studied by several authors (Galik et
al., 2018; Kafantaris et al., 2018; Hanusovsky et al., 2020;
Kollathova et al., 2020). Various types of fruits, berries
and pomace contain a high concentration of polyphenols,
which have been shown to have anticancer, antimicrobial,
antioxidant,and immunomodulatory effects in vertebrates
(Sehm et al., 2011; Brindza et al., 2015). Grape pomace is
also a source of minerals such as iron (Simko et al., 2019)
which is important for pregnant sows in reducing the
risks of anemia in new-born piglets (Svoboda et al., 2004;
Estienne et al., 2019). Hematological parameters are an
important diagnostic tool for assessing the health status
of experimental subjects (Zapletal et al., 2017; Simak-
Libalova et al., 2013), but for the correct interpretation
of the results, it is necessary to consider the reproductive
status and parity of sows and the time from birth of
the piglets (Verheyen et al., 2007; Etim et al., 2014). In
previous studies with ruminants, grape pomace ingestion
at an amount of 1% of the diet increased the platelet, but
slightly decreased the red blood cell count and hemoglobin
concentration (Biro et al., 2019). Grape pomace might be
used as a nutrient source in sow diets. Ingestion of grape
pomace affects the hematological parameters of animals,
but the question remains how the hematological profile of

new-born piglets are affected when the diet of pregnant
sows in the late stage of gravidity is supplemented with
DGP at an amount of 1%. Can be grape pomace used as a

nutrient source for sows in late stage of pregnancy?

MATERIAL AND METHODS
Animals and feeding

All the animals were under regular veterinary
supervision by the veterinarian at the farm for the duration
of the entire experiment. Animal care was carried out in
compliance with Directive 2010/63/EU of the European
Parliament and of the Council of 22. September 2010 on
the Protection of Animals Used for Scientific Purposes.
The experiment was carried out at Pig Farm in Dubovany
(SPD Veselé, Slovakia, GPS 48°32'07.6"N 17°43'45.3"E).
Sixteen crossbreed pregnant sows (Large White x
Landrace) mated with a Duroc boar were used. The
animals included in the experiment were housed under
standard conditions. The experiment started seven days
before the expected parturition (7 d a. p.), which was also
the day of the sows’ removal to the farrowing stall, where
the sows were placed into farrowing pens. The animals
were examined by a veterinarian at the beginning of the
experiment, and all evaluated as clinically healthy. All 16
sows were housed in one farrowing room with a controlled
environment. The experimental unit was the sow and their
litter. Sows were randomly divided into two groups. The
C group of sows was fed a basal diet for lactating sows.
The DGP group of sows was fed the same basal diet with
an addition of 1% DGP powder, which equals to 0.035kg
per sow and day. The nutritional characteristics of the
sow diets are given in Table 1. Water during the whole
experiment and diet after farrowing were provided to all
sows ad libitum. Before farrowing, all sows were fed twice
a day and received 3.5 kg/day of the diet. Grape pomace
from the white wine variety (Pinot Gris) gained from the
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in Nitra contained parts of skins, seeds and pulp. The pre-
dried grape pomace (at 55 + 5 °C) was stored in paper
bags until further use. They were ground in a laboratory
grinder (particles smaller than 1 mm) before being added
to the feed ration of the experimental group. Diets in
both group of sows were analyzed in the Laboratory of
Quality and Nutritional Value of Feeds (SUA in Nitra,
Slovakia). For the objectivity of the experiment, each litter
was represented by at least one piglet.

Feed analysis

Standard
determine the basic nutrient concentrations (AOAC,
2000). Samples were pre-dried at 55 + 5 °C for three
days and milled by a laboratory mill (Fritsch, Germany) to

laboratory techniques were used to

pass through a 1 mm sieve. The dry matter concentration
was determined gravimetrically at 103 £+ 2 °C. Crude
protein, represented by the total nitrogen concentration,
was determined by the Kjeldahl method (N x 6.25). Ether
extracts, representing crude fat, were determined by
the extraction and gravimetric method according to the
Soxhlet principle, without previous acid treatment. The
crude fiber concentration was determined gravimetrically
as the difference between the residue after hydrolysis and
after combustion. The ash was determined by the resulting
inorganic residue weight after ignition in a Muffle furnace
at 550 £ 25 °C. Mineral concentrations (Ca, Mg, Na, K,
Mn, Fe, Cu, Zn) were determined by a ContrAA®700
(Analytik Jena, Germany), and P was determined using
a 6400 Spectrophotometer (Jenway, United Kingdom).
The nitrogen-free extract was calculated according to
the concentration of dry matter and other nutrients.
the
clarification and filtration of the optical rotation of the
solution (Automatic Digital Polarimeter, P3002RS, Krss,
Germany). Total sugar was determined by extraction of

Starch was determined polarimetrically after

samples in an ethanol solution followed by Carrez solution
treatment and titration by the Luff-Schoorl method.
Amino acid concentrations were analyzed using an AAA
400 amino acid analyzer (Ingos Prague, Czech Republic).
Metabolisable energy (ME) was calculated according to
the method outlined by Noblet and Perez (Noblet and

Perez, 1993). Both diets were analyzed in duplicate, and
the nutritional values as well as diets composition are
given in Table 1.

Blood sampling and analysis

Blood samples from the sows were taken from the
vena cava cranialis. The first blood samples were taken
7 days before the expected farrowing, before the start
of DGP intake (7 d a.p.), and the second blood samples
were taken during the first day after the end of farrowing
(1 d p.p.). Blood samples of the new-born piglets were
taken from the umbilical cord immediately after birth
before colostrum intake. Uncoagulated blood samples
were collected into EDTA K3 tubes (Sarstedt, Germany).
Collection of blood samples was performed by the
veterinarian from the Pig Farm in Dubovany. Blood
sampling from new-born piglets was very difficult. As we
did not want to expose the new-born piglets to excessive
stress, we managed to take samples only with a few
pieces, those in which the blood in the umbilical cord
has not been coagulated. Blood samples from new-born
piglets were successfully taken from 12 piglets from the C
group and 24 piglets from the DGP group. On the day of
collection, uncoagulated blood samples were transported
to the laboratory and analyzed using the hematological
analyzer Abacus Junior Vet (Diatron, Austria). The analyzer
determined 18 hematology parameters, including a
three-part white blood cell differential. The parameters
assessed were total white blood cell count (WBC, 10°/L),
lymphocyte count (LYM, 10?/L), medium-sized cell count
(MID, 10°/L), granulocyte count (GRA, 10°/L), lymphocyte
percentage (LY%, %), medium-sized cell percentage (M1%,
%), granulocyte percentage (GR%, %), red blood cell count
(RBC, 10*2/L), hemoglobin (HGB, g/L), hematocrit (HCT,
%), mean corpuscular volume (MCYV, fl), mean corpuscular
hemoglobin (MCH, pg), mean corpuscular hemoglobin
concentration (MCHC, g/L), red cell distribution width
(RDWc, %), platelet count (PLT, 10?/L), platelet percentage
(PCT, %), mean platelet volume (MPV, fl), and platelet
distribution width (PDWc, %). The hematological profile
of all blood samples was analyzed in duplicate.
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Table 1. Nutritional characteristics of the sow diets

Control group Dried grape pomace group
Ingredients of the diet (%)
Barley grain 33 32.6
Maize grain 33 32.6
Soy bean meal 15.8 15.6
Wheat grain 7 6.93
Rape seed meal 3 2.97
Mineral premix* 3 2.97
Sunflower oil 2.6 2.57
PKK energy? 1.5 1.49
Abrocel RC3 1 0.99
Neutox* 0.1 0.1
Dried grape pomace powder 0 1
Nutritional characteristic

Dry matter (g/kg) 893 892
Crude protein (g/kg) 174 173
Ether extract (g/kg) 20.8 21.3
Crude fibre (g/kg) 46.7 48
Ash (g/kg) 56.2 56
Nitrogen free extract (g/kg) 595 594
Starch (g/kg) 408 404
Total sugar (g/kg) 41.3 42.6
Non-fibre saccharides (g/kg) 508 505
Metabolisable energy (MJ/kg) 12.8 12.9
Ca(g/kg) 8.78 8.73
P (g/ke) 6.24 6.21
Mg (g/kg) 2.59 2.58
Na (g/kg) 2.97 2.94
K (g/kg) 9.37 9.4
Cu (mg/kg) 25.9 25.7
Fe (mg/kg) 354 351
Mn (mg/kg) 84.7 84
Zn (mg/kg) 182 180
Threonine (g/kg) 6.18 6.15
Lysine (g/kg) 9.37 9.31
Cysteine (g/kg) 2.01 1.99
Methionine (g/kg) 1.74 1.72

* Tekromix PKK;Tekro Nitra s.r.o., Slovakia; one kilogram of mineral premix contained: Ca 193 g; P 60 g; Mg 9 g; Na 50 g, Vitamin A 312000U.1.;
Vitamin D3 65000 U.l.; Vitamin E 3200 mg; Vitamin B1 65 mg; Vitamin B2 170 mg; Vitamin B6 135 mg; Vitamin B12 1 mg; Vitamin K3 100 mg;
Biotine 10 mg; Folic acid (3a316) 145 mg; Niacinamide (3a315) 1000 mg; Calcium pantothenate 685 mg; Choline chloride (3a890) 5000 mg; Lysine
50 g; Fe 4000 mg; Cu 450 mg; Zn 3900 mg; Mn 2000 mg; |1 45 mg; Se 10 mg

2 Tekro Nitra s.r.o., Slovakia: one kilogram contained: E 551a silicid acid 9 g; Crude protein 20 g; Ether extract 279 g; Crude fiber 2 g; Ash 102 g; Ca
2g;P0.50g;Na0.1g;, ME 11.5MJ

3 JRS GmbH + Co KG, Germany: Crude fiber concentrate for sows. Effects: optimized faeces consistency and intestinal peristalsis, prevents consti-
pation, better digestibility of nutrients, higher water absorption, better milk production, reduced MMA risk, faster farrowing

4 Bioferm, Czech Republic, Is a broad-spectrum toxin scavenger with additional mold control
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Statistical analysis

The results were statistically processed by IBM SPSS
v 26.0. (IBM Corp., 2019) Descriptive statistics (mean,
residual standard deviation) were generated using a
multivariate general linear model (the dependents were
hematological parameters, and the fixed factors were the
experimental group and sampling time). The differences
in blood cell parameter mean values between groups at
blood sampling time, as well as between sampling times
within a group, were tested with T-tests. A P value less
than 0.05 were considered significant.

Table 2. Hematological parameters of sows

RESULTS

The
parameters of the sows' are shown in Table 2. At the

results of the determined hematological
beginning of the experiment (7d a.p.), non-significant
differences between the parameters were determined.
Differences between the groups at 1d p.p. were
determined in WBC, LYM, LY%, GR%, MCV and MCH.
Higher values of WBC, LYM and LY% were detected
in the C group, whereas the GR%, MCV and MCH were
higher in the DGP group of sows. After comparison
of values at 7d a.p. to 1 d p.p., in both groups, a non-

P-value
7d a.p. 1d p.p.
CxDGP 7d a.p. x 1d p.p.

C DGP C DGP RSD 7d a.p. 1d p.p. C DGP
WBC 12.8 11.3 14.4 12.1 1.28 0.32 0.021 0.25 0.44
LYM 5.43 5.15 7.06 5.07 1.08 0.68 <0.001 0.008 0.88
MID 0.49 0.29 0.46 0.12 1.34 0.45 0.089 0.9 0.25
GRA 6.9 5.83 6.96 6.88 1.31 0.43 0.93 0.97 0.15
LY% 454 46.4 50.1 42 0.7 0.89 0.047 0.46 0.22
MI1% 3.83 2.26 3.14 1.02 1 0.41 0.11 0.72 0.22
GR% 50.8 51.4 46.8 57 0.59 0.92 0.005 0.47 0.06
RBC 6.1 5.77 5.36 5.14 0.81 0.31 0.36 0.003 0.054
HGB 109 109 98.8 101 0.72 0.91 0.66 0.017 0.14
HCT 34 33.9 324 33 0.7 0.99 0.68 0.2 0.58
MCV 55.6 59 60.7 64.3 0.78 0.1 0.013 0.002 0.009
MCH 17.8 19 18.4 19.6 0.75 0.064 0.014 0.16 0.33
MCHC 320 322 304 305 0.68 0.41 0.93 <0.001 <0.001
RDWc 17.7 17.6 18.6 18.4 0.61 0.95 0.65 0.018 0.034
PLT 147 145 227 248 1.1 0.96 0.49 0.013 0.005
PCT 0.15 0.15 0.21 0.24 1.16 0.84 0.39 0.042 0.033
MPV 9.97 10.5 9.27 9.49 0.88 0.26 0.61 0.11 0.054
PDWc 41.3 42.5 39.8 40.6 0.67 0.26 0.38 0.12 0.075

7d. a.p. - 7" day ante partum
1d. p.p. -1%t day post partum
C-control group of sows (n=8)

DGP- group of sows fed with an addition of dried grape pomace (n=8); RSD - residual standard deviation; WBC - total white blood cell count (10°/L),
LYM - lymphocyte count (10°/L), MID - medium size cells count (10°/L), GRA - granulocyte count (10°/L), LY% - lymphocyte percentage (%), M1%
- medium size cells percentage (%), GR% - granulocyte percentage (%), RBC - red blood cell count (10*2/L), HGB - haemoglobin (g/L), HCT - haema-
tocrit (%), MCV - mean corpuscular volume (fl), MCH - mean corpuscular haemoglobin (pg), MCHC - mean corpuscular haemoglobin concentration
(g/L), RDWCc - red cells distribution width (%), PLT - platelet count (10?/L), PCT - platelet percentage (%), MPV - mean platelet volume (fl), PDWc

- platelet distribution width (%)
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significant increase in WBC was detected. However, in
the same time interval, the LYM in the blood of control
sows increased (P=0.008), while in the DGP group, the
LYM remained nearly the same (P=0.882). In both groups
of sows between 7d a.p. and 1d p.p. an increase was
detected for MCV, RDWc, PLT and PCT, and a decrease
was detected for MCHC. Between 7d a.p. and 1d p.p.,
the decrease in RBCs and HGB was only in the control
group. Hematological parameters of the new-born piglets
from sows of both groups are shown in Table 3. Lower
lymphocyte counts were detected in piglets from the
DGP group (P=0.025), and similar results for lymphocytes
were also detected in sows of the DGP group at 1 d p.p.
New-born piglets from the DGP group had lower values
of RBCs (P=0.002), HGB (P<0.001), HCT (P<0.001), MCV
(P<0.001), and MCH (P=0.008) compared to the piglets
from the control group.

Table 3. Hematological parameters of the new-born piglets

DISCUSSION

The scope of this research was to investigate the
hematological parameters of new-born piglets born from
sows fed a diet supplemented with dried grape pomace
during the last seven days of pregnancy. During these
days, sows received 3.5 kg of diet per day. Accordingly,
sows in the DGP group ingested 0.035 kg of DGP
powder daily. A positive effect of grape pomace feeding
on hematological, health and performance parameters
has been reported by several authors in various animal
species (Sehm et al., 2011; Kafantaris et al., 2018; Biro
et al., 2019; Nuda et al., 2019; Kollathova et al., 2020). In
this study, the determined hematological parameters of
sows were within the reference values of pigs published
by Thorn (2010). Sipos et al. (2011) and Bhattarai et al.
(2019) specified the reference intervals of hematological

C DGP RSD i ):"'E‘)'gep

WEC 3.34 251 0.57 0.088
LYM 225 151 0.77 0.025
MID 0.12 0.07 0.34 0.348
GRA 0.97 0.93 0.49 0.897
1Y% 7138 62.9 126 0.264
MI% 3.6 272 103 0.519
GR% 25.03 3438 132 0.257
RBC 5.36 457 106 0.002
HGB 97.58 7679 115 <0.001
HCT 34.38 2692 116 <0.001
MCV 64.08 58.83 102 <0.001
MCH 18.18 16.76 1.09 0.008
MCHC 283.6 284.4 111 0.824
RDWe 17.03 17.86 1.09 0.062
PLT 44.17 62.48 0.7 0.179
pCT 0.04 0.05 0.62 0.115
MPV 7.82 8.14 0.92 0.33

PDWe 37.78 38.28 123 0.696

C - new-born piglets from control group of sows (represented 8 litter of which 12 piglets); DGP -new-born piglets from sows fed with an addition
of dried grape pomace powder (represented 8 litter of which 24 piglets); RSD - residual standard deviation; WBC - total white blood cell count

(10°/L), LYM - lymphocyte count (10°/L), MID - medium size cells count (10°/L), GRA - granulocyte count (10°/L), LY% -

lymphocyte percentage

(%),M1% - medium size cells percentage (%), GR% - granulocyte percentage (%), RBC - red blood cell count (10*2/L), HGB - haemoglobin (g/L),
HCT - haematocrit (%), MCV - mean corpuscular volume (fl), MCH - mean corpuscular haemoglobin (pg), MCHC - mean corpuscular haemoglobin
concentration (g/L), RDWec - red cells distribution width (%), PLT - platelet count (10°/L), PCT - platelet percentage (%), MPV - mean platelet volume

(f1), PDWCc - platelet distribution width (%)

JOURNAL

Central European Agriculture
ISSN 1332-9049

279


https://doi.org/10.5513/JCEA01/23.2.3436

Original scientific paper

DOI: /10.5513/JCEA01/23.2.3436

Mixtajova et al.: Hematological profiles of new-born piglets and sows fed with diet containing...

parameters for a specific category of pigs, namely sow. In
experiment, all sow blood samples met these reference
intervals. Similar to this experiment, a higher WBC count
in lactating sows in comparison to gestating sows was
detected by JeZek et al. (2018). Between 7d a.p. and 1d
p.p. RBC decreased in both group of sows. As published
by Thorn (2010), a decrease in RBCs is detectable
throughout lactation and lasts until weaning. Joksimovic-
Todorovi¢ et al. (2010) also found a decrease in the
values of RBCs, HGB and HCT during lactation, which is
comparable to the results of this study. The PLT of sows
in the DGP group after grape pomace intake (1 d p.p.) was
slightly higher than that of the C group (Table 2). Sehm
et al. (2011) concluded that polyphenol-rich feed, such
as grape pomace, has the potential to increase the PLT.
This conclusion is applicable also in this study. However,
the addition of DGP powder to the diet of gestating sows
had a negative effect on the WBC of new-born piglets.
The determined WBC count of new-born piglets was
very low, below the reference interval for pigs (Thorn,
2010), lower than that detected in a previous study of
new-born piglets 5.26 10°/L (Rolinec et al., 2015) and
much lower than that published by Egeli et al. (1998) 9.89
10?/L for one-day-old piglets. Compared to the control
group, new-born piglets in the DGP group had a lower
WBC count. Similar results were found for the LYM in
new-born piglets. In previous study, LYM 2.69 10°/L in
the blood of new-born piglets were detected (Rolinec et
al., 2015). Egeli et al. (1998) determined only 1.64 10°/L
of LYM in the blood of one-day-old pigs. In contrast, the
LY% was higher than the published reference value for
young Duroc-Jersey pigs (Thorn, 2010) and one-day-old
pigs (Egeli et al., 1998). During the first day, the WBC
value rises, which may be influenced by the transfer of
colostral WBCs into the blood of neonates (Reber et al.,
2008). The WBC count, mainly LYM, of new-born piglets
must be as high as possible, which is crucial within the
frame of new-born piglets’ own immunity connected
with passive immunization, which starts after the first
colostrum intake. Therefore, the starting count of WBCs,
mainly LYM in the blood of new-born piglets, is very
important. The alarming finding was the concentration of

HGB in new-born piglets in the DGP group, which was
lower compared to the C group and lower than 80 g/L,
which is considered as evidence of anemia. As published
by Svoboda et al. (2004), the concentration of HGB
decreased with time after birth, which increased the risk
of death of piglets born with anemia. The decrease in HGB
concentration after birth can be caused by the increase in
plasma volume, and the lower HGB concentration at birth
can be attributed to grape pomace ingestion by sows. In
a previous study, 95.6 g/L HGB in the blood of new-born
piglets was detected by Rolinec et al. (2010). Additionally,
Egeli et al. (1998) published a similar concentration of
HGB, 89 g/L, for one-day-old piglets. However, these
two values were comparable only to the concentration of
HGB in the new-born piglets from the C group. Despite
significantly higher values of MCV and MCH in the
blood of sows from the DGP group at 1d p.p. (Table 2),
the blood of new-born piglets from the DGP group had
significantly lower values of MCV and MCH compared to
the control group (Table 3). Palova et al. (2019) published
lower values of the MCV and MCH physiological intervals
at 51 fl and 17 pg, respectively. These red blood cell
parameters (MCV and MCH) confirm the risk of anemia
in the new-born pigs after the addition of grape pomace
to the sows diet in the last week of pregnancy. In the
DGP group of new-born piglets, a slightly higher PLT was
detected. At any rate, the PLT in both groups of piglets
is below the physiological optimum for pigs published
by Harvey (2012), as well as below the PLT of new-
born piglets published by Rolinec et al. (2013). A lower
concentration of HGB and a higher PLT in the blood of
piglets fed with the addition of red grape pomace were
attributed by Sehm et al. (2011) to the higher polyphenol
intake in this group of piglets. It can be concluded that
supplementation of the sows' diet during the last week
of pregnancy with DGP significantly decreased the LYM
and RBC and the concentration of HGB in the blood of
new-born piglets. Low values of these parameters are
undesirable in relation to the immature immune system
of new-born piglets and to the risk of anemia in new-
born piglets. Therefore, according to these findings,
feeding pregnant sows with grape pomace cannot be
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recommended, particularly in the last stage of pregnancy.
By-products of the wine industry could find application
in swine nutrition, but further research is needed in
this regard. They should focus on the amount of grape
pomace fed and other categories of swine.

CONCLUSION

The blood of new-born piglets of sows that ingested
grape pomace had lower red blood cell, hemoglobin which
are related to the presence of anemia and lymphocyte
counts which participate on the passive immunization.
Therefore, the addition of dried grape pomace during
the last week of pregnancy to the sows' diet cannot be

recommended.
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